| MODIFIED ANTIGEN BINDING MOLECULES WITH ALTERED
CELL SIGNALING ACTIVITY BACKGROUND OF THE
INVENTION Field of the Invention [0001] The present invention

relates to antigen binding molecules ABMS}[.{EIn articular
embAIRTEL A DY G IO R VoI AS kARSI H
monoclona¥dntiB GFlhgmeiid iddiGaing chivddnic,
primatized or humanized antibodies or fragments, having altered
ability to mediate cell signaling activity by a target antigen, and/or
altered abilityg mediRigGIoPPOinking:AhPPRITRYSE target
antigens. In addition, the present invention relates to nucleic acid
Prpe%e(% encading such ABMs, and vectors and host cells

nveniion . . . .
comprising stich nucleic acid molecules. The invention further

relatesg @ dp%@ﬁqg%mfbﬁﬁ@%i@gam?gﬁ%m%ﬁg thadpyentiom.andr,

to methods of using these ABMs in treatment of disease. In
RAGHER, (ePprEBEHEin e RS Fafaths i R WAt tthotitRgepinant
ghyceyatienthadiag iapfogediherapbuticepraparies, prelstiay or
antibodies with increased Fe receptor binding and.increased. =~
e Rt it el
RO B BTN, hivech BHER sthdden rtceshipiidinty fogdiate cross-
IR@yRept IiF%C%ﬁ$%JWQQ%a%§hQ.eWaﬁt?t%ﬂ?iﬂé_@%&@ﬁ’t Witth hyp
identical light (L) chains. Each heavy and light chain comprises a
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Each VH and VL 3

(simply refered to as CL). region comprises
thernpreie fdreterhmifigerefiodd o ths)piragikanvsytion relates
tﬁﬂBWWKHﬁﬁj@iﬂﬁd%mJﬁuﬁwmﬁ\%g%&@Eﬁ@&dﬂéﬁgl%propeﬂ%es,
CDR2-FR3-CDR3-FR4. The CDRs are the most variable part o
BB VBRI A0 SR e
fantibody. Together, a paired VH and VL form the antigen binding
site, and bivalent antibodies have two such antigen binding sites.
ntshewebarnoted that this basic antibody structure can be
modified in various ways (e.g., by generating fragments of the -2-
[0002] structdveljordite stilaetallsthgiomevesidhwirsvitigvdesirbesfandtishge

c%ﬂfy%m%%gﬁgm%gca&&%ﬁy two identical heavy {H) chains paired

with two identical light (1) chains. Each heavy and light chain comprises a

[0001

orsd

variable region (VH and VL, respectively) and a constant region (CH and CL,
respectively). The CH region has 3 domains (CH1, CH2, and CH3), while the
smaller CL region has only one domain (simply refered to as CL). Each VH
and VL region comprises 3 complementarity determining regions (CDRs)
flanked by 4 framework regions in the following order: FRI1-CDRI1-FR2-
CDR2-FR3-CDR3-FR4. The CDRs are the most variable part of the of the V
region, and determine the antigen specificity of the antibody. Together, a
paired VI and VL form the antigen binding sife, and bivalent éntibodies have
two such antigen binding sites. It should be noted that this basic antibody

structure can be modified in various ways (e.g., by generating fragments of the



[0003] The interface between the VH and CHI domains comprises
conserved amino acids. This arez of contact can be described as
a "molecular ball-and- socket joint." This joint determines the
"elbow motign" and also.the so called "elbow ngﬁ! "h?ft e VH
b R Er SR S L oo
prégenbindingrttevmact from forming between the V and C

[0003] regions L gsk and Chathian Nowrs k988 13324B) L88:10DontBe ed

socket of the_ball-and-socket joint is formed by amino acid
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respectively)). Differences in the amino acids at these positions
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myipng.andsthawiomihe arigatations of the MidsMbaimele(segl” of
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this joint mgosmons 11, 110, 112, 148, and 149), are located

11 1% wsEsiions (414, reidige daminerthe "hfl 1oy BRReed
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appear to be directly nvolved In antgen binding.

Umarefonoth¢2001ia1i66 A8 (5K L[ AD0:A] (Freadeitiond: 6 mbdiatiag.
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cytotoxicity (ADCC) and complement dependent cytotoxicity

REEHEYS r?fﬁn%éf&ﬁdi)‘)éﬁ%%‘ﬁ S FISRIR L LB P FOriONE By

iredk ey ChotfiRibwingcalb sk rialing) pathisay s AHoregidasaptaclved in

B I R oS DPLAR e e

oigoekizagionsofracepidrsof mirhicldng ligarid BiadRigjarposun

Gcrantition, anglor pralforafion pathways (com o Ludnig ot

%F?@%lg&ﬁ e[ﬁél*é@%éhﬁ%?&), and 80 zgot appea}/r to be &irégl’y Tvolved in
antigen binding. Landolfi ef al., J. Immunol. (2001) 166:1748-1754.

[0004] In addition to mediating effector functions such as antibody dependent
cell-mediated cytotoxicity (ADCC) and complement dependent cytotoxicity
{CDC), monoctonal antibodies can modulate cellular functions by inducing or
inhibiting cell signaling pathways. For example, monoclonal antibodies have
been shown to mediate antigen cross-linking, activate death receptors (e.g., by

facilitating oligomerization of receptors or mimicking ligand binding), and



9097-9106). [00051 Apoptosis, or programmed cell death, can be
triggered by several different meghanisms. For example, the
activation of signaling pathways through cell membrane-bound
"death receptors," e.g., members of the tumor necrosis factor
gt T &aasl-&ﬁs%q@m?ﬁ}? CAPIAE 1o el cror bt dffoprastion,
sillewiselitirerizpiinn gt Crassdipkingdal surfacepigsn, @@s3) 22
%9%918@” also induce apoptosis (see, e.g., Ludwig et al.,
ncogene (2003) 22: 9097-9106). [00061 There remains a need
[0005] for enkaeptadisherapegticrapproathdsithrgetine aitigensby several
@RAGIARHMHLLR St%?aéﬁ%ﬂfé‘}'H%'”&anéﬁdﬁow@]gﬁﬂl @ g&%ways
induction of apoptosis, for the treatment of disease In primates,
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1 BeEVHsIN THONT [GO8ploRETRP Rz ingpthauttRmendousdherapaulion of
jal of .modified.antigen binding molecules (ABMs) that have
T e R R da
ERderataked uiticyromesdiatercrogs-linking of «bn@wrprore(2003)
1argedantiggns, the present inventors developed such ABMs, as
well as a method for producing such ABMs. Inter alia, this method
invoIvzgerﬁrf)%adﬂ?garg‘éféjrnfon%fﬁ’l?‘B‘?ﬁﬁg?Féﬂfﬁﬂﬁ6‘6@936?‘?%%"?@%%
dntigenents dhietebfviihecfficanyinf, theseimadifie ch&BMsisi fusth@e
: ! i Ing the, glycosylation .profile of the antibo
B A B Cenlo e o
$irEatees -2 Wsafied antigen binding molecule comprising a
heavy chain or light chain variable region comprising at least one

amino acidygesid Sttytion | ‘ ork region
of said heaéﬁﬁgﬁm%{gggir@ \%ﬁgﬁgw compared to
the heavy chain or light chain variable region of a parent antigen
0007} bindir%eﬁ?é?é%faﬁe?wg@%‘?ﬂdgaﬁf%ﬁuﬁ@ﬂf?é%ﬂn%f i asdiBed quigen
igialinglaotbsitiadhaatget artigency hsmisais magified astigen. .
inding molecule is _complexed with said target antigen. Ip a.
B e A R e R o
/P OPIHSIS. Higshandigshpdirmentsehieimnodifie damtigen sdehbixieivg as
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embqdiment, the modjfied antigen binding molecule has a reduced
PESIHERS TTRdteE G piBREI o868 fit 2 b tHersdp deag st thsatrin
Tisedifcteyl 46 theseodifiileantigien is further enhanced by engineering the

glycosylation profile of the antibody Fc region.

[0006]

[0008] Accordingly, in one aspect, the invention is directed to a modified
antigen binding molecule comprising a heavy chain or light chain variable
region comprising at least one amino acid residue substitution in at least one
framework region of said heavy chain or light chain variable region as
compared to the heavy chain or light chain variable region of a parent antigen
binding molecule, wherein said substitution results in altered cell signaling
activity of a target antigen when said modified antigen binding molecule is
complexed with said target antigen. In a particular embodiment, the altered

cell signaling activity is apoptosis. In one embodiment, the modified antigen



binding molecule comprising a heavy chain or light chain variable
region comprising at least one amino acid residue substitution in
at least one framework region of said heavy chain or light chain
variable region as compared to the heavy chain or light chain
barinsanelgisle dra paiareatgeiliBineimgwee eumesivhdreamethid
enogdidiacantigendimdingnmelesuahas alerrthARlbte-mediais 1
%%%%S"i”oki{‘c%‘)f one or more target antigens as a result of said
SUBSTifBN. J[‘5)010] In one embodiment, the modified antigen
{6009} pindingrmosbeleasafethie tipresenttinventibreceinprises adiiddstiftien

bRk e ek ehall veralle deaion: Inanatler embedment,
the substitution comprises a replacement se%ecte rom the grt%up
ORIt B oot 25HNeasts, Bieifeaubdiwfinoinagldigast one
fo8kklobk Oﬂ@'@m&bf h @:itmemeﬁbecﬁfaﬁﬁstﬂﬁuﬂ@ﬂt Céﬁmari%&%r region as

lacement of the entire ERI of the heayy chain variable region.
R R o eTac . Gh e AR IR By ghAmTFS
YpdipRmatepdetivhiacie nibddindding athigeg bindlinen skt dR has altered
ARMPHSaRGRARHNG. ARithseAUSRGS Aldia &%ﬁgm 819 IRt of
se eched, from the group consisting of SEQ ID NO:63, SEQ ID

B ?@E’@“’ID NO: 65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID

[0010] NO:68pShe) 4DuN@:6A!, BEEQudAil&: 40 S QiHAiNCbleca Q4 Bhe

L2 IDNO:73, SE NO:7 EQ.ID.NO:75, SEQ |
R Em BRSNS ERBINS 2O T NG e e
REYA01InSEGhe R admesE e Duainoe) SEQBesNOd D cardt
SSEQRIDNP05- 90421 niape emhadiment.ibesmodified ABNM. ;.

comprises a substitution in FRI of the heavy chain variable region
ihieh comprises a replacement of an amino acid residue at one
[0011] or m_om mid(abmq:imsittoma BuBstittidil cdidpioged 3. 18043 hma of the
RarvaremRerimenh e sHASIHIRN N RI:gTike g chait,
variable region comprises a replacement of the amifo acid rasidte
afreddal huskeri &yIA eermbre JFEERE dmbutimwentnthediments, the
g&uhlstiwtlﬁn' Hmﬂ%h@frﬁ%@ aﬂ%\ﬁ)ﬂd @Bams\éaﬁ@iel@aeg@m 995%%%6&8@:
I cement of the amino acid resjdue -5- at Kabat position 8 wit
18 S Ba Ttk B . SEhLCg B FQ
IBrgyiRirs, §ﬁ§2 @w@e@@mm i @rﬁﬂk@(@éﬁiﬁmmemmm,
sthe sybstiutionsit AR ehthe Reavyhainvaliabigeeion seo m
rises a replacement of the amino acid residue at” Kabat

1{,@2 ion® IPYore SHEQR MATEdPFEh IR THsHEAIR iINPRS,

SEIQ ID NO:79, SEQ ID NO:101, SEQ D NO:102, SEQ ID NO:103, SEQ ID
NO:104, and SEQ ID NO:105.

[0012] In one embodiment, the modified ABM comprises a substitution in
FRI of the heavy chain variable region which comprises a replacement of an
amino acid residue at one or more of Kabat positions 8, 9, 10, 11, 12, or 13.

[0013] In a particular embodiment, the substitution in FR1 of the heavy chain
variable region comprises a replacement of the amino acid residue at Kabat
position 8. In a more specific embodiment, the substitution in FR1 of the

heavy chain variable region comprises a replacement of the amino acid residue



the heavy chain variable region comprises a replacement of the
amino acid residue at Kabat posjtion 9 with an amino acid residue
selected from the group consisting of alanine, proline, glycine,
serine, and histidine. [0015] In one, particular embodiment, the
4 2?&&?8&1%@‘6%&%@3{3? BRI 4L TE PEGTO A RBpTisEs R
repliatemdnt ohithe axhgieemeid residue at Kabat position 10. In a
more e i . rises . a
Rt A o T T
FABAREbE dieRiesitREPESTe AtaBPlis N aE O difpastingistidgresidue at
uiamatacthseanings oglipines Alanibginand Yling s8] MFR1 of
X n%ther pgrticularggr‘ubodiment, the substi:lution in Fli%1 of the .
B AV CRATTVEHEBIE TegBh oMb TSN EPTRCBh R AREe acid
raminoaaElebpe pichitead Kabat positionid tedidspetifiedmbodineantp
dhsHbsiRlioR.copRriRes difeRlasementnl g amino acid

residue at Kabat position 11 with any 'amino acid but leucine. In
[0015] anoth&tr epedficielipsEhtdHt tie tBalsaltttsiveompPREe dhe heavy
deplacaagnteiihe ampRacd s idurat fabatpositiandllyith at
IE&%E oIarm%migoIacid. In anot%er spe ific em odi (tanmtﬁ.the :
stbstitition comprises’s Teptacement of the Eming acid reSTHIE S
AKabatposition the witharcamsdeEcid Kesitnessaledted fitoan theino
QIPUREARSIINGAT Halingndeucing. dSRIRUAINGr SRS @Nthreonine,

phenylalanine. In a particular embodiment, the substitution
GRS rREYEErapia nt of the amino acid residue at Kabat
[0016] position shbtwdfipatileucisabidRhddnrnotetpaftiGuRN of the heavy

%mbodi qnt the substitution in FRI of thefh%av chain. variable
cilainl varia COTY SeS T the ac residue at

e Tegion a replacement o 1o
region comprlges are acemen? O‘l;t e amino acld residue a
Kehpappodition 112, In wepbeifiterdbotinrt, tetsubetitatioprises a
ERMBHISES & tRPIAGEMEN %&hﬁea@i@&)ﬁ%@sﬁ%m? AekaRatimino
e

position 12 with an amino acid residue selected from the group
AEBNBIETHG BF 1y SiARC DSiTRE1EE ETRO AN s SR SRAFE o a8y i ses 2
rqﬁmiheemafﬂdwa;nﬁmbmi_imamuém_ Bubstipuikitin! FRIGF dhenpolar
A RINLE S {Se%&%@ C%@@Jf%%ﬁt?tﬁepé%%?%”ﬁ AL s &
amino acid residues at -6- Kabat positions Il and 12, 1n & speciic

refseE ettt asop saisilveoinpriss it deritb rn aftie acid
r&AN0 REGesie alKabah Resliahd lwithiRevaling.antdtucine,
Kabat pgsition 12 wijth a nyc,lne; are Iacembent of the amino acid

“FESfaud Bt REBAF BB8ition T1 WRAACTEHCIFE BHESE i BB PBLHiSH™
ctRwithsa replivenanteplheement afdhesanzinokxdia pesidue it with a
1£@hat position 11 with a

10017] In another particular embodiment, the substitution in FR1 of the heavy
chain variable region comprises a replacement of the amino acid residue at
Kabat position 12. In a specific embodiment, the substitution comprises a
replacement of the amino acid residue at Kabat position 12 with an amino acid
residue selected from the group consisting of lysine, valine, leucine, and
isoleucine.

[0018] In another particular embodiment, the substitution in FR1 of the heavy

chain variable region comprises a replacement of the amino acid residues at



valine and at Kabat position 12 with an isoleucine; or a
replacement of the amino acid residue at Kabat position 11 with a
valine and at Kabat position 12 with a valine. [0019] In another
articular embodiment, the substitution in FRI of the heavy chain
FrfoROTEIGRSN Cortiptidds alreplavesintaotithénaeninshacidhesidioe

admifabatnesitiomla: InBespasificRmbodinant, e substitution:

comprises 3 reaplacer,ne of the amino acid residue at Kabat
PR BATLS SRR ARG ZaBIE 5o SETERREEI SRS Tt ptaprc
woidsisthd dfdy sinejcardiningh glitaritioemha QHstapaiiod 0020410
resent invention, the substitution in the .
A el AR S S
YARDeFthat e ResiipnvEdisnie ragiokuming partogtdscement of the
emboginenaidthesubsiitytionin TRAwRh {hgheavscain: vtable;»

ret%ion ciomprises a replacement of an amino acid residue at one
WIHL a vall

or more of Kabat positions 110 or 112. [0021] In a particular

[6019] embodimesthetrgigbbtitatibnivomprisesuastepiaaemeRrt @fiteeavy
ainosida eaithie kALt POSIRBAIO A0 AMN0 F e o
selected_from the group consisting of leucine, |§I&eucme,
RPabRALIBE derind! thRetiisreapedimensnibo dibrimtiecomprises a
ispisbastitution the mpiisesia epiaceMREeBLQidig.RAMIRARGIMIesidug 4

.Kaba ition 110 with an isoleucine. [00221 In another
e R S e Bk 8 P AEEHEn e and
shetiimetacid residue at Kabat position 112 with an amino acid

[0020] selectachfiam, theor v ERSLSHng lyaling. k%H&ﬁﬂﬁifi)é?AetH%iREM

or threonine. In a more specific embodiment, the susbstitution
COMITSSEP TR STEtSH thE dRiNcitivderdnd Re kbmstheavy
chasitienabk2rvgitn annisopeitbinie: [B23HRANGASPRGIIG Bresants
invention is.further, directed to a modified antigen bipding . :
tﬂr%_o%%;%?lecé%ﬁg%gﬁ% a CHI domain eomp |§1Fr?g% 4 tlé)g o%‘émgrﬁfh%
refdd s asrIgesupstivh b seiinpaléd wthd CHI domain of a

[0021] parent: povRRRtideWbErsIAhESURSLIEGN J&ﬁyﬁe@a@%@c%&%'c

signaling activity -7- of a target antigen when the modified antigen

"Ei&? ifg Mo 8&f/ési§“€o%&M&OW{W&H&%&%@%@M@% agdoslested

lmnothereasge contiigingesehbinve ntideugfrihesdirecieddond. In a

nipRAliedanigenihinding molaculg comprising.a CHldomain o
comprising at least one amino acid residu sust)stlfllj)%lon as

WA PG RS Brfrteasiinnofld warentdiypeptide, wherein the

10022] antigen histingemsiashiahas %Eggﬁﬁﬁmli%ﬁ%ﬁses a replacement of

the amino acid residue at Kabat position 112 with an amino acid selected from
the group consisting of valine, leucine, isoleucine, or threonine. In a more
specific embodiment, the susbstitution comprises a replacement of the amino
acid residue at Kabat position 112 with an isoleucine.

[0023] In one aspect, the present invention is further directed to a modified
antigen binding molecule comprising a CH1 domain comprising at least one
amino acid residue substitution as compared to the CHI domain of a parent

polypeptide, wherein the substitution results in altered cell signaling activity



mediate cross-linking of one or more target antigens as a result of
the substitution. [00251 In a par_ti]gular embodiment, the
substitution in CH1 comprises a replacement of an amino acid
residue at one or more of positions 148, 149 or 150. In a more
gpedificcombstimbat, froxbiedumsscadnptisesal repisemepiexet
thie ameingacidigsidue position 149 with a leucine. In another
[0024] embodiment, the substitution comprises a replacement of the
entire CHEYBHaATPIHaMStHEFSEth HBYRSH, thdistiss st © a
wﬂiﬁ;&kest@m piadementl afindgfpGkdo Maindwithias i g at
fomain 0026 Liinangibenas Rl%}x ihe dnvention & edﬁﬁ‘%t&%%&f a
modified antigen binding mofecu e_co.mpﬁsmg at'least one amino
PR RERRDESH, WhRestaite safpeubading sroteipliseslared ability to
fedlacementiaiianantingacid £esidug da thedight chaindaiher me
region of the interface between the variable and constant regions,
supstitution, . . . . LS
wherem the substitution results in altered cell signaling activity of a
[0025] targetmntigertibihdirgihodlecule whenisaichiadifiedrEintigerises a
Rindingmalecls s complexed wilhsadiaos antigen. (09270
another aspect, the invention is directed to a mo |fS|_e antigén
flding: meTesnrs e fardiverat e seaie damsonviscs abatiasiment

afierennins aldldtebiBtitifionNica M inas 21EaBIRCEMaRt i85t
' t chain in the ion 0

gedienidus B e an S80S IR AT ieriace
etween the vanabie and: conatant’ eg oRS T HErSnTEdd 1harafhs
arigendin tingurtletatechapidte redbelbibty de rfediité CHI1 domain
Riass inkirg9feReQr more target antigens as a result of said
substitution. 100281 In a particular embodiment, the substitution in
the light ERRFY ZFpeste PEGRIFBIMRdAtIMctShiBrisagodified antigen
iepiagemkntbf eomping acitat one animeR:Okabakpastionsin
, 9.40, 41, 80, 81, 83, 84, 103, 105, 106, and 108. In a

AR Sl D i R e
Yegion et tREoaBkicoimpriseshatregsiatsrmenttdé andamistenacigions,

wasiduarRt ane:REdvResafKabatpositions 40180..83A03¢ Qr_f}% ¢
-8- EOOH%Q%Jn ano}her particular embodiment, the substifution in the
FGRTERATH OF (S 4B B e ddisd e Brdinsmmerasids
cresptredaoheaa! imeeeasfigkabat positions 40, 80, 83, 105, or 106
[6027] with ah@%b@l%ﬁra e%?otl?‘é: Ignv[quﬁ 9] .Ié’l o t’tbzg rtBagti%lblli}é antigen
embodiment, the substitution in the hg t chain of the Rfl1 &
biylingriselegtie SRR gt ¥f Mrshainentid residubsitkiabawherein

spasiion ARy iIPRRIIBS acement of an amino acid residue in the Light

chain in the region of the interface between the variable and constant regions,

[0026]

wherein said modified antigen binding molecule has altered ability to mediate
cross-linking of one or more target antigens as a result of said substitution.
[0028] In a particular embodiment, the substitution in the light chain variable
region of the ABM comprises a replacement of an amino acid at one or more
of Kabat positions 10, 12, 39, 40, 41, 80, 81, 83, 84, 103, 105, 106, and 108,
In a particular embodiment, the substitution in the light chain variable region
of the ABM comprises a replacement of an amino acid residue at one or more

of Kabat positions 40, 80, 83, 105, or 106.



(0031] In another particular embodiment, the substitution in the
light chain of the ABM compriseg a replacement of an amino acid
residue at Kabat position 80 with a proline. 10032] In another
particular embodiment, the substitution in the light chain of the
[00291 ABMm dBriftiREartsplacarberivemarhefbstisiar asiliadizt Kataof
ﬂ@mb ' ! Bhpritasa pheRdalan iﬁﬁadh QQ%?] Hﬁié@é&tﬂfﬂ@i RasticUlahore of
iment, the_supstitution in, the light chain of the ABM
R 0 T P A e re o et
[0630] position a0 withrteidacmined0684]hn aubstheidpartitieléight chain of
ﬁ‘qmﬁlgﬂm&%ﬁ% §¥Q§Q&H%ﬁt'8ftﬁlﬁ a!LIxQQB %Qﬁf @e? d&Q %t'%%%ﬂat osition
comprises a replacement of an amino acid residue at Ka at
HouithA™ #88iith an alanine. In a more particular embodiment,
[0931] the subsiitoiffenpRrtidelaighttodaiRof thestRvheRmRB8Siaht chain of
feplaggment of an amjno acid residue. at Kabat position 106,
wféreln %ﬂlgpélr?ﬁsggrﬁeﬁliﬁc |rﬁl§nr?1%$§réu ae raéc%éfés o} i?ﬁ%Bﬁﬁ@c’fémn
$dtideaapeiesis. 100351 In some embodiments, the substitutions
[0032] of the preseRtiRYARIOR LAMBHRG2rombination of any:ofthe., o

ming acid residue replacements in the heavy and/or light chain
t@s %ﬁﬁ?%?%f@&?ﬁ%@fibﬂ%ﬁ&%ﬁﬁédqﬁ%ﬁ? [obaepasition
Bneitispgein shdéaaimino acid substitution(s) in the modified ABMs of
the pr invention,result in.altered cell signaling activity of a
10033} targetﬁfr%%%ﬁyaa#é%uit ?eenrﬁ%otg{ﬁ%%l{ﬂﬁ }15{) %t(%rlﬁlﬁ e@et e\’/\}fﬁ'&}‘@ﬁém of
therdEMsIHeRs {003 ARt a8 pretriidheiihresittion; e alterton
1ealkstgRalingactivity is increased agonist activity. In one
(0034 embo imer%, the increased a onist activity is selected from the
P group R SRSt THE Rt SR R P St Rrs Wt histiciohedi ebieghain of
thkiffeba tatipns¢0 @36} nanothetaaspeat ot ihecinuertiatatgosition
oberad celhsionaling agivity 15 nsreased;aniadonistactivity. In.,
one embodiment, the antagonist activity Is -9- b ockade of 2 caif
Lighfrehiiy Pt cermiw sricticgretihdsnsisting o Eetbidue at
Ksativakicall growihessl proliferatiopmand angiRgrNeSisHIQA33
a&{wt&e;g&pect, the. modified antigen binding molecule of the
preé/entl TVention Bivtls specifically to human CD20. In another
[0035] aspedt threnenodifebinemtiyethbindinguiale cofethinge:specificaltipio
: r tor family..In a particular
e e L G S S

h&ﬂ% E,né%ﬁgﬁhﬁ@p-rm@ﬁp @ﬁgggonstant regions as described herein.

[0036] In one aspect, the amino acid substitution(s) in the modified ABMs of
the present invention result in altered cell signaling activity of a target antigen
when the modified ABM is complexed with the target antigen.

{0037] In one aspect of the invention, the altered cell signaling activity is
increased agonist activity. In one embodiment, the increased agonist activity
is selected from the group consisting induction of apoptosis and induction of
cell differentiation.

[0038] In another aspect of the invention, the altered cell signaling activity is

increased antagonist activity. In one embodiment, the antagonist activity is



TRAILRI, TRAILR2, EDAR, and p75NGFR. [0040] In another
aspect of the invention, the modified antigen binding molecule
binds specifically to a receptor tyrosine kinase. In a particular
embodiment, the receptor tyrosine kinase is selected from the
Birstipdeohaisth g o e RiEEERIyC EERIMEE SHERSFERY of cell
IGERR HGRRvRRGF Rl MEGHRInNY EEER%Aeand VEGFR3. In a

more specific embodiment, the receptor tyrosine kinase is HERI
(EG Fli%a[(%ﬁ I r?%‘th%]rea gb%??h%“figggewm%ﬁﬁ@ﬁ%}?u?ﬁﬂ&ﬁ

dicseteth tondombodifiesh&Blvethatochnibe Sélattethframhbutsisearothe

limiteddonthe oiHRGonsisting grnaswggk%ﬁggg rgayé rﬁrgerr:%%o%é)f the

fragment ora fusion protein thereof, an F(ab’ :
bygien bhoteircontresrrs mmiBodin & damicHl emehatiswyptahd dNF
iaw@be@zypdfgaalpm@élwemmim@gio&befmggéfb@doﬁd BzMrtszﬁ CDY5,
[ ' n..In a.more particular embodiment, the
%gﬁgﬁf‘é&a&:’ﬁgiﬁ@ﬁﬁﬁ %rrlﬁze . In another particular
{0040} embodﬂmmhmeamwif'@dtm&mimtmmlt@pemﬁdiﬂcdgfmtg@ binding
Rerticulessmbodiment-the medified ABM s Rispecific, 9042110,

another aspect, the parent antigen binding molecule according to
G ofrREinthh RSARGR CEIHBRSEES sl e SiAny Sir-Brpagsiting
seBER {HERthe grorp censistkg afSEQ 1BANQ;55GBRQPIDGER,

: Q:57 I 0:58, SEQ ID NO:59, SEQ ID
SR B IRRGE I 1o NERs ks, Fraimer e
raepet tvsipakerrsaitigeR bikgiRg olecule according to the

[0041} Present invention cREPksesARGhtichaIRzeIRCEA{Le; e Aroyp,
con, |s§n of%Q ID NO: 48, SEQ ID NO:130, SEQ ID NO:131,
B ML SECPABHERT anbS BB eSSt (B 44T e
@ feirther dspeot|dhetireisent Futehiionis atsorgiiacieetdia &ereof, an

ifi N furthe, Rrising & hu nFcre iQn. Ac : di
A RS R e oy el
tHidathedd hisvehtereln-a 0aoky s setndites. theanndfedpdbifics
cﬁiﬂi@ﬂ@ i meﬂﬂlfhﬁ,lﬁﬁﬂe%l? r‘ahﬁﬁr@%gidﬁlgg 'gﬁg&g}géﬁ@ ®Be chimeric
ecreas roportion of fycose residues compared to a non-

AL P S ORAT Sholher o CHB G R i
A3l anminitrspasdd. ploportion pfrtkiséctedelijosacchandésicd ABM
i$9mpared to a non-modified Fc region. In another specific
embodiment, the modified oligosaccharides are bisected

100421 complaeniiisnatprt-Speeierémbsaimstingadsedisieepording to the
peligasacchasdestavean Hereases RERReIHRRkLhIsRE&  from the

HonfucosMAted: sk Ip NO:5s, SEQ TD NO:56, SEQ ID NO:57, SEQ ID

NO:58, SEQ ID NO:59, SEQ ID NO:60, SEQ ID NQ:61, and SEQ ID NO:62.

[0039

[aal

[0043] In another aspect, the parent antigen binding molecule according to the
present invention comprises a light chain selected from the group consisting
of SEQ ID NO: 48, SEQ ID NO:130, SEQ ID NO:131, SEQ ID NO:132, SEQ
ID NO:133, and SEQ ID NO:134,

[0044] In a further aspect, the present invention is also directed to a modiﬁed
ABM further comprising a human Fec region. According to one embodiment,

the Fc region of the modified ABM has been modified to bhave altered



oligosaccharides in the Fc region compared to a non-modified Fc
region. In another specific emb(_)fjd[nent, the Fe region has an
increased proportion of GIcNAc residues to fucose residues in the
modified Fc region compared to a non-modified Fe region. In
ahptieckpebific @mbodimentcifie bisectatnhondutosytadedias been
dllapsacdridesate R it NAROIPaLsRsEg sbodiment, he,
bisected, nonfucosylated oligosaccharides are comp ex. f Oﬂg)
ReSHHeinGtEr&Bthdr 48piaet, wreifin gatbadimen. dbedieirrgies thas an
presesetl pavestion i$ Bseeltsuracedaesmorsalactaddromibgodified

roup. consisting of a mbrang transport receptoy, a )

i Tk receptr SRArShoy e kel steeptsheritss we
parttadlacemibodiment, theothemisparifdrasspottmengptbe ismadified
shanaelinked 5@9@@&9%&%@@%&%%% RERRLFIMEN, 181
enzyme- linked receptor is selected from the group consisting of

PagaRs SR hey S 89N ERBBIHR GsitE Rindiied Fe region. In
tyroisinepdnAserabsdieiatediie gRPIeLTin IREERIOMYEaSAG roportion of

atases, and receptorserine/threopj inases. [0046) In

gnﬁg\f grféssl%%egt%hecfﬁs\?elﬁ fgﬁelssur}e ated” g(})%%p 55@%%%%%3?“‘1 toa
eohipoditioh Cormpiging theamstlificoosBM oftheimventibe. bissted,

fontenplardiatibephamacsuical somReRitionmRY NS ent,
omprise a pharmaceutically acceptable carrier, an adjuvant or a
%‘8:glﬁ?ﬁgﬂoﬂoﬂf%?%%@.af%ﬁ%Slaﬁ%hﬁ‘i’gg%ﬁf ifVBRAYiSN is also directed
[0045] to a mathodiof eatinbeadisense: treptableby aier@dsoelthe present
signali tivity in.@ patient, the met comprisin .
g e o hecshating of 4
BREFEESIRTEBP S oisTEBiSkioh Sanfeisitikedeckifiee ABMaacourding
ligdaErdipentian ﬁﬂ%%@%@@ﬁ%ﬂl M@&&ﬁ@ﬁ%&%@u‘éﬁgﬂ&‘% receptor
100481 Iq? otcrl]e_r asFec , the invention is directed to an isolatéd
B RaCISOHEE S ALEANG &' B BEh AL Wt PO ReAR AV ervaine-
lorkkighteckraim vasiidstedr égion fhwherein thesheayyochadapeirlightaylyl
Spnvariabls:fuRl SOTRISES AIRARL NS AR A residye.
Substitution In at least one -11- framework region as comparea 0’
SRR YIRS RGP RIS B g FROCITEFR OB RaBRS hiseidne kinekwherein
[0046] the sulastiutipg respits imaltaredhcall signaling aetivity,gf-adatget:

antigen. when the polypeptide js.complexed with the target ,
R SR or BELBSE che T o BHFBEREe 1o
Q@ﬁm@&t@blyﬁudieqﬂder@@@wﬁmlgcam@yjm'eptinlmcp‘fmﬁdsictg@rise a
ﬂn@@%{y&m&mg}@H%&mé%ﬂéﬂmﬁjﬁ%%% WosieInathe, heavy:

chain or light chain variable region” comprises at least one amino

(00471 acid rdSRRTESHLENHIGA Atqdiseighd 2 method of treating a discase

treatable by altered cell signaling activity in a patient, the method comprising

administering to the patient a therapeutically effective amount of a
pharmaceutical composition comprising a modified ABM according to the
invention and a pharmaceutically acceptable carrier.

[6048] In another aspect, the invention is directed to an isolated
polynucleotide encoding a polypeptide comprising a heavy chain or light chain
variable region, wherein the heavy chain or light chain variable region

comprises at least one amino acid residue substitution in at least one



framework region as compared to a parent-heavy chain or light
chain variable region, and whergin the polypeptide has altered
ability to mediate cross- linking of one or more target antigens as a
result of the substitution. [00501 In one embodiment, a
BomystRe SRR H6 CORIRIEFto e ferpresdisevin okaition beltotiaig yariable
pelypeptiderwherainsthedalvaentise comprgespRoRNROAY vty of
h§avgé_ chtain orﬁie%h&lch in. In another embadiment, a )
BRI SH S SR ES AN T IH8 15 RTPIRV ST ARt g igen-
[0049] polypéeptide, fwitereinstivet, pdiypéptitéconmpritiesadusiornpraoteined
[ iQn, | i 10 _pal ides.enco b
e Ay Fﬁé%%@%ﬁ?‘?ﬁ%g%%%ﬁ&%%p%%fine%% dEge
et F oats & diFeistdi o savE ctBriotiphishh gcbaipokpriable oweien
aneprdingato et inventiomandid hasteelhaampisingthe ¥aetose

Rl L e nan o e, Ot A POVEHAEONIS, L e
encoding a-polypeptds compraing a heavy Chan SrhigHerasiote

egiablende gibersithitle polvsrités htdedstrahetalitne acidlesidtas-
subsEtion i Ableaskonadiarnevork rgien L igdgayy chain or

light chain variable region as compared to the heavy chain or light
[8039] chain ParRisieRbidcra paretitatirntide prsamgrdorecye, present
wherein theqblypeptidedstRignadiieshABM gaopsding teodh@ises an
invention. [0053] The. nt inventign is also directed to a host
PR Rl SIS PR AR ER TRl
potypeptitde Havirgses(linyeNicacetylacosamivydptasferaseiil| the
AR apameunt sulficientdn. modify.dhe oligesacehatidesdieg
the Fe regjon of a polypeptide produpedr‘gqy the host cell, wherein
ROPBRAESTAL S Molhtiea B NeAMss fifhy B et HvERtRM. In
[0051] one effteodirent, thepolypeptide [avig 18(1a4)ydtor comprising a
G inyk ferase |l activity is a fusion.polypeptide..In
T SO SR e
4talytic domain -12- of 13(1,4)-N-acetylglucosaminyltransferase

foos2] Ill. In &ﬂ@tmﬂfeﬁﬁﬁﬁoﬁnﬁﬁ‘m&h%ir@é?é@ntcpoc{yfﬁgﬁ%ﬁgﬁé(é{fH&eEncc&glirig_ a
a_neterologous Golgl

C éJni%]grits s the Gol%i Ia(_)é‘alizati n domain o |

RORIEHC b SBRAG “THE OBt foGal Ao UV Re e v hich
selpoted frorfsaiiubis nobtimiteddtocthigrolpttotisistingaofithe one
AapiealoRslamanl manposidase (e \agalzalion dormain o
13(1,2)-N- acetylglucosaminyltransferase |, the ocalization _
GBI ot BEthoyYN shite digkiodainityiralisrerasetp aseent antigen
Uncaliz alinecdenaierah anpasidaseelis a modified ABM according to
the invention.

{6053] The present invention is also directed to a host cell engineered to
express at least one nucleic acid encoding a polypeptide having B(1,4)-N-
acetylglucosaminyltransferase III activity in an amount sufficient to modify
the oligosaccharides in the Fc region of a polypeptide produced by the host
cell, wherein the polypeptide is a modified ABM according to the invention.
In one embodiment, the polypeptide having B{1,4)-N-
acetylglucosaminyltransferase III activity is a fusion polypeptide. In a

particular embodiment, the fusion polypeptide comprises the catalytic domain



and the localization domain of a 1-6 core fucosyltransferase.
[0054] In another embodiment, glﬁ_modified ABM comprises a
region equivalent to the Fc region of a human IgG. [0055] In a
further embodiment, the modified ABM produced by the host cell
of tHeé préserrtiiafoetoriaxhibitidnereHEediF aneteptonbiddiegt the
RAIBHYBRYON dBCREARE dEHBAIQE TURCURMAS RARSHILLTdain of a
oligosaccharide modijfication. According to the present invention,

brErploroys &I et RCBAPLISe |d deH ol iRt et fomain can
) Eﬂiﬁ!ﬁwﬂn_bte asee Ferime ﬂ_ﬁatﬁd getpl lﬁfn@ﬁﬁi@ ¥iLity;, Tocalization
agiggseg-binding JANK gelsyiacrpasea inding lg magrohages,.
Increased binding to polymorphonuclear cells, increased binding

1eehishtsesrednyiers e direchsiglatitigrivducingapopfosis!.2)-N-

dosreaseskdangritic gehsnatuiation.anfdacisassd JF GohRYMIRg 1,
In ope empodiment, the Ec receptor is Fcy activating receptor. In
b é%%fﬁ%aﬂﬁsﬁ]ﬁ%f FEPSCED OIS Eit R receptor. [0056]

[0054] The hast geliief thaipréisent.inkentiodifidy hBseleqtgdiftom thezion

QUB I3l INEHCES R isnl milad 10, a CHO cell an
EK293-EBNA cell, a BHK ceﬁ , a NSO cell, a SP2/0 cell, a YO

[0055] myeloa Ssthe PxeBnTiuse megifietniiBdipradner kelhehost cell
cRE}B-&@g@ﬁ'|i@feﬂt1?y)ﬁ%§@ﬂiﬁ%iﬁ@ﬂéa£@@5Z]r(ﬁe§5&tﬁﬁﬂi%_§%ﬁﬁi@%r_xfc_l/og
present inyention Is directed to a metnod 1or producing a modifie
R EbPRrig 4RV ch P O RO VAR rEgean
Somyisiry Giclpastorievantion deidhresisidecfubstititiciviniatdastd
£08 Hemewprkiegion.ofthe vy ehaingrlightshaip xr%ﬁg@ity,

region as. compared to the heavy chain or light chain varia
insEiBirbP R ALttt KB Ity reerich iadbsttpmorridaresin totetsd
sielisignaling laetiviyoatadargetiantigenwhenitiemodifigd ABks,

is complexed with th‘e target antigen, the. method cqomprising: (i
RO I 0SRAI (G RrBka ADGHTON AR Lgpante ol
reafgitionspé meitting the dkpressipnioptiepbiyiucte atid Ecam i

itegoyefingathe mediiad ABM.fam the.suliiemedium, [RQa3)In;a
further aspect, the invention is directed to a method for producing
ROk s RS comprising a heavy chain or light chain variable

[0056] regionTleomprising Ahlepstanemnaainm acigt esiduagubsititiopdp
R115a5L ane  ramework tegion of Eif‘ﬁhé?e%‘,’y Cﬁ?ﬁkﬂ?ﬁ%ﬁ%ﬁ &AL, 2
variable region as compared to the heavy chain or light chain

Ridkatil. regdief ol pafdilt Gustithen Wihaingamelsele, ferdimobee
edifiedantgerindingrmatecide Has,aleista cell.

[0057] In another aspect, the present invention is directed to a method for
producing a modified ABM comprising a heavy chain or light chain variable
region comprising at least one amino acid residue substitution in at least one
framework region of the heavy chaiﬁ or light chain variable region as
compared to the heavy chain or light chain variable region of a parent ABM,
wherein the substitution results in altered cell signaling activity of a target
antigen when the modified ABM is complexed with the target antigen, the

method comprising: (i) culturing the host cell of the present invention under



ability to mediate cross-linking as a result of the substitution, the
method comprising: (i) culturing_ltp_e host cell of the present
invention under conditions permitting the expression of the
polynucleotide; and (ii) recovering the modified ABM from the
euiverh et OIS casionthé hagpéctuthretideemdoniisecovering

fhizectarkte amethod ptaliging.ibs,qbility of an ABM to facilitate
formatjon qf complexes comprising the ta%ﬁt antigen of the ABM,

106381 the mdthbdEBh AT e SHE AE HEstshie ammbeddry nediine
nrabdéast @Memp;@ﬂ@gnaohdight &krainovanifgible}f@giom—iabie region
I?'é) mg\s/.\ll rk.a{ el%(g{‘l grtea zPHaflrneontaéﬁl.\Qésli u%ngu Q%?glrgnaentétt gas B(Me
increases induction of apoptosis in a cell expressing thé target
Brmgearinregiothef ehabbelifye AatheotABItimbrin Sasi ihbiu atignnofes
call fifferentiationinaselexpressing hedrrastof0Hgen-JA0eLen
The present invention is also gjiée ted to a method of inducing
%za§ Bl SR R MRE RS B BHEM LA NG HE Msirltrtrd

@ﬁil_@'diﬁ e@ed&BMmhnism & hemsylchﬁ_imorst_ighttmh&in tariablend
é@ﬁmlwg'ﬁﬁ‘ cﬁﬂﬂ%%'ﬁ?esh%g %Q]%%?Hl% ?&I&R %%Id t'1:8§ Idrll'lc%r congdlitions
substitution in at least one framework region o?‘nsaldLheavy chain
RFmgHeentin varishietegiohasdrmpartdeoant Hoaweerringoithe
SghtelaiByanablesragipn Ofhadparent ABM, wherein the modified
ABM has increased abijlity. to induce gpoptosis compared to the
arent bBULL A MOATIENIED S BEUIGHE THPELt e b
gelitivhare BN ol imn@t&@mmt@gcﬁﬁ.gooqﬁaxgsi novipois{DE 6ik] trget
AR ARPREMNRIIRRNL IBYRUR ;'§ega'§ana'b5?%§sfé &f%ﬂqoo cid
altered ce

treating a disease or disorder that is treatable :
f%%qiHg%&?ﬁﬁ‘tfﬂéf@%@é\ﬁ%@@%&ﬁtﬁ@%éfﬂwgl%dﬁﬂbwsff?gnework
regiinistesigntasuliechinenesdntbareaf aphempeisticalMction of
Sireeive amoynt of amodiied A8, wherein s, modiied ABM,
omprises a heavy ¢ A of Iié]}r"ﬁechalﬁvarié’bﬁuemreegricﬁ?-f tment, the
ABMprisiergatiishistionefaslnbifcidsulostitutiontinat tesisg dnetarget
fraggwork region of the heavy chain or light chain variable region
compared to the heavy chain or light chain variable region of a_
(00601 parent ABRYCSTHI WHERERT the Aitb<Htetith festitdsHaterbdndping
@igptatingnactivitytiof adargeioantigen: whentihetmeedifiedABMoiS fied
plexed with the target antigen..[00621 In a further aspect, th
B oS o dof Bhacha s e AP iS
AP treatalsisibyitaredalitiy tovdbdiatdstitossninkirng hegnene
RimneetargetaRtioans, the-methed Gomprising AdminiRte g to A

compared to the heavy chain or light chain variable region of a parent ABM,

[0659)

wherein the modified ABM has increased ability to induce apoptosis
compared to the parent polypeptide. In a particular embodiment, the cell is a
tumor cell. In one embodiment, the contacting occurs in vivo.

[06061] In another aspect, the present invention is also directed method of
treating a disease or disorder that is treatable by altered cell signaling activity
of a target antigen, the method comprising administering to a subject in need
thereof a therapeutically effective amount of a modified ABM, wherein the

modified ABM comprises a heavy chain or light chain variable region



subject in need thereof a therapeutically effective amount of a
modified ABM, wherein the modjfjed ABM comprises a heavy
chain or light chain variable region comprising at least one amino
acid substitution in at least one framework region of the heavy
etrainisnightletrinnzariable regiontctmpared 10 kst heavitaehainrk
Rlight chainoyayiabls iegian of a.RaeRtABNyARd. whatein.the., .,

modified ABM has altered ability to mediate cross-IFnklng o?’one
BaRore tighyethaitiganabls weeauRior tPrastbsBiiionnfonbstimn ke
padiculian essbiedimentdhesmedified ARM administesred.ageefdingn
the entinvention comprises a heavy chain variable region
é%l?&dgée??o‘?n Mhe Gia nﬁﬁ”%;eo n‘%lts %16 SFSER N0 4, SEQ ID
[0062] NO:36nanEIRQaPNOIBEnjodd In drietadpeatpitibodistasetog a

gigarder tnbaitraaied with 8 medified. ABNLOf e AreseNss 1in ilng

invention is a cell proliferation disorder. In one embodiment, ce
B B SR R Gl P St es A, WE R
disierd 61 techehrealeciwithaioadifietABMabinedreseniied ABM,

i ven 'qH i d%c Il disorder. In a specific embodjment, the B cell
e B o s TR B e
ISEBNdireRiE Reuse Brd modifisthABid avdotditigitoithetpresenine

FRAVERENR forthe,mas MB@G%WEELQJ & @Igﬁi%ﬁe&aﬂ»{%éh%gﬁ@%ﬂﬁ%%d

or prophylaxis of cancer. [00661 In a particular embodiment, t
tﬁré?%%rgf’ %’ eHtioh 1€ A1gY dhatedishicdegra MotinagmagigM. and
dooondihg todhdeprabdhhinvatidmidithe madiufacteipkiag of one
JPE;@E%QEP&@%LQ%EQ@ ggggg%%?gtﬁﬁ Drophylaxis of cancer, wherein

said cancer is Selecte e group consisting of B-cell

10063] \ymphbraa Biendst cabrénepidbuaogiitdet Bd adninitosdlcander
t5ki GRRERTIIRANESRANG FRRSE IR CEARCEFONAIILLANCEL from

olon cancer, prostate c . Ki cancer, and brain cancer.
P B AN e Gt BN, L PHEAEh O
[6064] invenfioris alpedirdetdidsuse diardaodified ABM accordingdidicd

Argprasent ipventionfardhe man Héﬂcg%%ia%&ge licament for the

. one
treatment or propmllaxs of cancer, wherein said antigen blnalng

TR s e BT S HiOrn SEaa I effeetive Tantboiliereprcabotie
dséaghdistodabalbd em@lkgin abdriharambesiRensctheivention

i SelBoATREL e e A DS et 6
lanrbameis from about 1.5 mg/kg to about 4.5 mg/kg. In a further

[0065] €Mbogimentsthe invention is also directed to use of a modified ABM
according to the present invention for the manufacture of a medicament for the
treatment or prophylaxis of cancer.

[0066] In a particular embodiment, the present invention is also directed to use
of a medified ABM according to the present invention for the manufacture of
a medicament for the treatment or prophylaxis of cancer, wherein said cancer
is selected from the group consisting of B-cell lymphoma, breast cancer,
bladder cancer, head and neck cancer, skin cancer, pancreatic cancer, lung
cancer, ovarian cancer, colon cancer, prostate cancer, kidney cancer, and brain

cancer.



~ therapeutically effective amount is from about 4.5 mg/kg to about
12 mg/kg. In a further embodiment, the therapeutically effective
‘amount is about 1.5 mg/kg. In a further embodiment, the
therapeutically effective amount is about 4.5 mg/kg. In a further
{0067} embodimesthahstheriapenticdityeatfdotivesen durnipnabelsy Herected
alkg-JPASGI e Pragant kvanlion 1§ aike gitecied iR AitRePdye
for the treatment or_prophylaxis of cancer comprising
DAMIATEIETiIRG A IRETSPRERCLN bRditeamuptoghyaxis of cancer,
Phatmaceuticakeompdsiiankitheiinveationdeharpaiiaeilip sgedive
thereof In a particular embodiment, the cancer is selected.from the
R R A e a5 g e
GariberariseackBn e ety ccameent skiffearibentphhoredtic vaneer, 12

&D%@%%ﬁaﬁ%@@&&éﬂﬁ% ﬁ@'%r&ﬁﬁ&@i}l?%@%&l@e%&%ﬁs from
kidney cancer, and brain cancer. [00691 The present invention is
BRY dirdctBet8 dmatritd for e beatmient o HISpREAETSFE the
tpe&qanﬁe@;asﬁﬁamidﬁimmtﬁsiﬁﬁmamisiﬁgr@min_isd&rimg Amg/kg.
iherapgutical %ﬁ%&ﬁk‘,’ 2 tOCUQte%IiEQﬁg".Qf%EE%‘éea““ocarlt is gbout 1.5
composition of claim 85 or 58T a patientin need t ereof. Tn a
partkulandmbetimbpdingat phe daaerrdig ko pdibreamesio i igbout
selecied fram thengroupRnsising OfRrabRIkoplakidi ACRIGunt is
keratosis (solar keratosis), precancerous polyps of the colon or
21"%06{“%, fric epithelial dysplasia, adenomatous dysplasia,

[0068] hereditarypnsapalypasisnceldrocineersyndnonhed FNBRE Cyatment or
&&;ﬁ%ﬁ%se&@ BMP%OQ’J%C;Q% (AXE‘HL%@?I}%nQ 8{88&!11 ’%ﬂ _Sf:ffect've

cervical conditions. [00 e present Invention Is a irecte
T2 h 68 i eBrERETEH BlrfemBonisrR efife ol iFratsre s Atitirsh b AR
HeRdn the Heatment AnpRYaXisOtaaRCR sdRBRIFFUEUBE group
embodim thﬁ: gancer iS %elec%ted fronilﬂtrh%eqroup C ns'stin%g Ofk
Elélesﬁnil)‘?rﬁp 6(r:ﬁa, Wéja(s){nganf%?, SiadHer C?Lance?:‘1 ead and Hedk®
cdigerc sl resiin, ceavcer ipanoreatitiogncerduny samcesnovarialien
CAPGEHERIRN SRR AP SIALS CANCSTKidngY, cancer, and brain

cancer. [0071] The present invention is also directed to a modified
[0069] antigehsiATE! IRGTRiend ot tRdiBTerse ie mitsHtRshies hesEerinRgt or

presiynent of prophylaxisofadpiecanceiousGonditipnaniesenngn
ncerous candition or lesion.is

tge%)éa rgll.ly lﬁ{ e;'?%&?&@gﬂgﬁ %fpi %C aceutical composition.of claim

se éJCtECF rom the group consis |ngpo?r81raﬁ euioﬁaﬁla, actinic
Keratdsis (gotapdisratosisjeprdcenrterdus: porlyiplef thebabioemprthe
gRebR AR eRING IRl EYIPlasiRadRN MARYSAYSRIBRIR of oral
hereditary nonpol}époss colon cancer syndrome (HNPCC),
Iggﬁglﬁlga, actinic keratosis (solar keratosis), precancerous polyps of the
colon or rectum, gastric epithelial dysplasia, adenomatous dysplasia,
hereditary nosmpolyposis colon cancer syndrome (HNPCC), Barrett's
esophagus, bladder dysplasia, and precancerous cervical conditions.

{G070] The present invention is also directed to a modified antigen binding
molecule of the present invention for use in the treatment or prophylaxis of

cancer. In a particular embodiment, the cancer is selected from the group

consisting of B-cell lymphoma, breast cancer, bladder cancer, head and neck



[0671]

[0072]

[0073)

esophagus, bladder dysplasia, and precancerous cervical
conditions. [00721 The presentj? ention is also directed to a
modified antigen binding molecule according to the present
invention for use in therapy of a disorder that is related to altered
celtsigridlingeetivippranditor altered lorgssdirkingefianeatd aeon
tage! ARNORNS R KA RN EUE FICURES [0073]

1. Amino acid sequence alignment of various anti-CD20
antibod§® RExFY RasHIPRrioHE teiericotes trired i erafigmobading
seence tidhesvariablachaiv: heawy fraiRmAtRePpRIPRAkxis of a
%@ggn%g%xll F5 !)sﬁ §ed as the .reference sequence. Differepces in

MING acids from 1E5 are SHaded. ?60?413 BHES B ARRGBEN:  the
eiffarsarohs nvaditied antis©b 2sentibd dies thRajivB coelistifhef oral
Raksptahichimeric) Balylis &8@9%&%&‘??!‘%?&&%%&%%‘3% the
heavy chain variants that were identified to induce strong
H0btSSis EEM SHd BHFE)CH wisiiRishosd Bemiive slomiasia,
i{eaianizednponapaptofia)B- Hkleyadamntthat WerR yppthesizas

o restore this, effect (B-HL1,1 to 17). All humanized heavy chain
R B SR Sl PR S5 chair
variant FopEsInF i@y QuiBin ity o fdfitekirh &b { 0) @hiled Byt A)itding
1@(@@%@19@3@6’«}ﬂi§g %WM&QH%I[QQX @ 41% 4 %@WH@Q%BBM@}'

ntl,bog%é%ggendent apoptosis by three anti- CD20 aritibodies.

BRSNS S LEHBIRM RO ebrstetsnimking &f
menineoratiabbe aiegian.and a human constant region. BHH2-BKVI
represents a humanized variant comprising murine B-lyl CDRs
and human_-17- framework regions derived from VHI class human
germline VISBAES BEPERIEINODRSIK dAdE &G RS the BKVI
humanized B-lyl light chain. BHL8- BKVIwt represents a
humahizet varat aohspaising aligine 4§ GDRsandimatbody

fearmenerkiagions dervesirom wodifferenthuman, germline V
genes and paired with the BKV 1 humanized B-lyf light chain.

PR B bty irgitidierariapddpidandént wseposss by five
rhisraani zechsaramisiofdhe BnlyhaniGCB20antibody: BiER-BKVI

0074] TEPresent .al?hu ani variant comprising murine B-lyl CDRs .
074 o T L e e e o

[0075]

[0076]

rk regions erived ass 10r
Hhedlpy Eramar eBiaiHdimadeairedisvitmihiee IVhdrarvanizethBabyl
g shain, BESBKVIN dapeseptsa il MRnZes yatakHLy

C ising murjne B-lyl CDRs and human
angrgﬁglé ,%s Weﬂ as thos)tla derivatives of the (humanized, nonapoptotic) B-

HL8 variant that were hypothesized to restore this effect (B-HL11 to 17). All
humanized heavy chain variants were paired with the same BKV1 humanized
light chain variant.

FIG 3. Binding of rituximab (O) and chB-lyl {A) to CD20 on Raji B-
lymphoma cells.

FIG 4. Comparison of antibody-dependent apoptosis by three anti-
CDZ20 antibodies. chB-lylwt represents a chimeric B-lyl antibody construct
having a murine variable region and a human constant region. BHH2-BKV1

represents a humanized variant comprising murine B-lyl CDRs and human



framework regions derived from two different human germline V
genes and paired with the BKV1 humanized B-lyl light chain.
BHL14-BKVI represents a derivative of BHLS8, with a valine to
lysine substitution at Kabat position 12 and a valine to methionine
SulostitutiongtKalkeat pbsitionvA8l afithchheayyehainevariable for the
resionsandpeirac wilh ihe BN light ehain ONSIUCt .o prrs
e AR % also derived _f}r"ogr‘ﬁy"%algi‘lf‘éq,i %{]ﬁﬁaﬁ‘éﬁ‘écﬁiﬁ%‘%’o BHLS
Bériievigepsttation ameaisad pesind rorersin: anvalindtty! CDRs and
m&lﬁﬁ&k&%&uﬁ@t}%ﬁm QferK@@h a%;&@ﬂ%nﬁe%ﬁhﬁlﬂ%%&mi& s
variable region and paired with the BKVI light chain construct.
Wfé’déﬁ%‘?c{;\ﬁ‘@ﬁp rk/% F O EES Biath REhbehate to valine
substittitonsat K@bappasition2@nahe g-daglimdda methiosiney five
Rubsiiiion. al.Kabakpasition 48 of fnedipavy, ghain varghie reql
and pairedei%h the BKVI Iign|!13t7 ch%!% consﬁrtﬁ%ﬁg gﬁl’.l?-%%% l?s?
Herves o MIBHES! WAt a Pamsits enetiani Re subSMRation duman
HahatRsiionmé 3 efherbaavy chait varakle£89i0R.andBPRIK dnd

with the. BKY 1 li hain canstr 0078] FIG 6. Comparison of
aﬁ&?gogy}%e%gn%%&g%p WS mu%[i%th%]fs %V‘”CZB%@&T%QO“
mmet@malhlan@b@dy anditivehorisary zedriveridnts ¢flBYyknd human
PO BHER-BIGYLARMB L 3:BKMl M'a&?&%@ﬂn%eﬂgé&@ﬁn%
humanized variant comprising murine B-lyl CDRs and human
TRsewsHR rdtsioRE Yé ribetr st VY bidsdhhuihan geBRiind K VI
gpResfok theihenyocirin sandipairetnyih the. BlKWihuoanizedbat
B-lyl light chain. BHL13-BKVI is derived.from BHL8 (see Figure 5,
RS LTS AU R (OEHEHN “MRE RO PORRA Y 1
heneyacheilinautobisatizionireSpstitution the DAL positiban48risite
Beavy.sRan weiiakle oo, and:pairagdmith.aBKV 1 light chain, .
-18-[0079] FIG 7. B-Cell depletion by rituximab (0) and chB-lyl (1)
TrPSBIe RO St ot tREStHRB e Brifftfeh @l fSsks B ORI sEassien at
Koyt (A Y i o] e dblaadyfremia Fiablenesi fio mazygeds fomthe:
r.affinity..receptor:. ( I rom a F/V.do :
R L R e i
Iysmgdnorlne mbsaoaes fokdetighirmiihitpdecaptor{0680pFHIG

BodAkiBN -1 REver afileioh a Olveaenainearesl RN C Bind paired
a tibod)ﬁﬁA Tgx le detailing the percentages of specific peaks; (B)

"8ty oBHYInEBET EhirtHE BN (CY S pedrtinrdotom
Bjiljdbengine erdide chimettieo Bk sediethwith Kabdopbki {00 8%K] &HGe
indir differen ni anti tihodies to Raiji
e e R0 el
[0078] B.HLFKHE Bomparison of antibody-dependent apoptosis in Z-138 cells by

[6677

[T}

C2B8 anti-CD20 monoclonal antibody and two humanized variants of B-ly1
antibody, BHH2-BKV1 and BHLI3-BKV1. BHH2-BKVI represents a
humanized variant comprising murine B-lyl CDRs and human framework
regions derived from VHI class human germline V genes for the heavy chain
and paired with the BKV1 humanized B-lyl light chain. BHL13-BKV1 is
derived from BHLS (see Figure 5, above), with a leucine to valine substitution
at Kabat position 11 and a valine to methionine substitution at Kabat position

48 in the heavy chain variable region, and paired with a BKV1 light chain.



HL1l constructs are located in the framework | and 2 regions with
all three CDRs being identical. B-HL8 and B-HL1Il have their FRI
and FR2 sequences derived froMi the human VH3 class, whereas
the complete B-HH2 framework is human VHI derived. B-HLI1 is
[0079] a derivitive. oBECHL 8upith dhe sirglamateliandheliGing With Gible
being the amino acid residue in the B-HH2 construct. This means
TG Biuksin SkEmaHg e S ot it divtiing eatrhigy o) whole
tensitymTheF@hamndifferencashstieehBHi? afmeiB-rHdaie 18)
ER resi fro ich one or more will influepce the antigen
B A e T B S e ©

Khakabioeditemi ODY olamibbuyoBrebds BK thd highaRaffi rabgeeeesits.
[0080] The BiHib4gconsiust ipderivemframathe BrERRn0Qe¥ BYe B-1y1
replacin t51e FRI of the B-HH2 with that of the human.germ line
o G ST R NP R38O R SRgeeio
Greaflycdinyimished] dntigen BAging(Capsetyrdespite Figsageincered

%ﬁg&gg%@mjpge%%g%%%%fgur positions within FRI. These

residues are located at positions 2, 14, 28 and 30 according to
[0081} Kabat Hhibedtipdior shdsdenseistiorsizel arfirGB2Apmshpdishte Raii
mﬂa@gnti%{(%@gﬁﬂ@g&m%meu@mgmg@@c%@gmfﬁﬁwtm 9.
R1. FIG,11. Comparison of the binding behavior
LSS B 53 B B S i SR (RSO o e
filhRabrired Byt dig Bt dhaim)d SrHthé hpereindal FattipetlyRR-iyhuthes
dalpeann RGPy AR SIIRLES0.NAE s G Bibidh

construct binds with a lower intensity/stoichiometry than the the
{abiaps BiiHgdred BBHS IBiHH B be afsBgbismad firsinge
Bukdtioh apel BHdH@ iy dspastiallynbumat GRRIeng.¢ RDRAse”ITm
Kabat, definition), as well as la/Thy polymorphism at position
%@S&gﬁaﬁﬁsurlﬁl %nr?ng a}tTlf‘?Fs m&?c@tréée }fﬁfé%gl he?ego%?ﬁo ﬁ?}é,g%%ng
wdmplereed Ry it ofhthdi forrpletbCRR2BsHMPonthBHHBR are 14

BRURGEY/ANAGEN INRIRSRN{0R84] FF 1 AuGRIBRTSANAf Hifding
binding behavior between B-HL1, B-HHI, and the B-lyl parental

bshaKisa9! PreradkaShowed absence of any binding activity in the
[0082] B-HLIFoGnstruginding @b thhaliotdhedsinding wemsiyBHL4-BKV1

(HRGPANETO! PrEELEATRRAIST R Bl PRIl Tl i has Wenae
B-HH]_,' re designe base on.acceptor rameworks derived fro
briachlman iR lotdgke Rriidgrath atiifféke hossnmesiibnestquence
idsabatssumRering) st d-Hixls consitet Bastriking JiffaIensed
indicating jts putative importance for antigen binding.
antigen biding capacity, despite having different amino acids at only four
positions within FR1. These residues are located at positions 2, 14, 28 and 30
according to Kabat numbering. Of these, positions 28, and 30 appear to be
influential positions, since they are part of the Chothia definition of CDR1.

[0083] FIG 11.  Comparison of the binding behavior between B-HHI, B-
HH2, B-HH3 (all paired with the BKV1 humanized B-1ly1 light chain), and the
parental antibody B-lyl. The data show that ali Abs show a similar EC50
value, but the B-HH1 construct binds with a lower intensity/stoichiometry

than the the variants B-HH2 and B-HH3. B-HH1 can be distinguished from



[0085] FIG 13. Comparison of the binding behavior between the
anti-CD20 antibody heavy chain gonstruct B-HL2, and B-HL3 to
its antigen. In both cases the marine VL sequence was combined
with the humanized heavy chains The data showed that the

B2 adcFRtHB e otrsntiadl b word(SpRal aGbCRR Birrtings (Kabat

@&t’kﬁﬁxnIO%%eﬁl@sldmARmF Gefachalianti£ D30 RAlIBedIRShat
% éB;/I]C;L cells. [0087] FIG 15. Apoptosis by anti-CD20 4
Al et ihPhBOT AN Ae i SRS e ) and/or

ﬁéwaibptal@‘@}(s 16 rdfocetisfonBdtiboditare gae ditmctibd. gg/ml final
[0084] CO”CG?E@QQ”& ADGHEIPESHLG AR, B Jar L eﬂ“ﬁ%‘i‘“g?{éu

control or 5SmM Camptothecin (CPT) positive control were a

drbevEdg! @é‘?ﬁﬁﬁle@lwé}@i n&ﬂaé@éﬁ Bnetodhyctainbdnwitinding
zﬁsﬂﬁl"tﬂz RE @sanﬁzanﬁlxsﬁéiébgt lﬁﬁ@&eﬁﬁmﬁ weneé g@&{@ﬁgagtéﬂsity
ate * or on ra alo ave
s e N e e
Antisodies mwwerecc@}ﬁ%f(mmﬂc (hnmg;lyﬁoemgw\émrm:lg VH1
&i-s'b AR LA meRIZEd N AE e R IRG TR MRLS oma@m

does not involve an¥ additional effector cells, just targets plus

SRAISBELY O KRB s} Pt AEeT i BeRBEA RIMFIGRRF for antigen

#iAtieD20 antibodies with immune eﬁ‘ector cells. Assay details:

B-cell tion in normal ole bl d termine
(0085) overnig illfl""cu ailé)n and &n ygilé1 Lo“jr dlﬁ%g CD20

a&iﬂ@d}f\rk&s‘fdec@mm@@mh@PBMC@<h§é‘lfﬂe’tt®rstmeae¢ hin both
dpgubgtion and a12Qzariteliectaniargel raie. daraekkilling was,

measured béCalceln -retention relative to detergent-lysis (100%)
DAt iveieitiouedbdby Rddhy ahBodtenservdracdisgay
(Cu‘.}mneﬂﬁhm'g)xb@&y@oenglneered form); BHH2- BKV1-wt

hum e I oen er, o fBH 2-BKV1
0086] { %
L6036l BKV ?@B%umg}%}/ ﬁj%ger%}]ﬁeegr% form of1 BHED %H%CL
qe689] FIG 17. MALDI/TOF-MS profile of PNGaseF-released Fe-

[0087) oligosm@h@rid@%ﬁ%ygwqﬁiﬁ@m@nmy&%winﬁg‘sr B2 BKYF
manized 1gGI B-lyl anti-human CD20 @.ntlbod [0090] FIG 18.
ﬁkmﬁ?f FISEE RS HH IR o BNGLSER Felfasely/ gl m cultire medium.

kﬂ]lg@&ﬂcﬁharaﬁle&@ufrgmﬁoﬁnmgfeﬁﬁm&ﬁm Pumanizadye
c&?%l%rl gpgaglu%ﬁl%ccl:nlj ﬁnélo%og ) %Q: C a E”(?g) }%Swe ls
per orme Yy CO- Xpress ce S O antl ody genes an

Trardes oo ingrbrtasdnzyril itttained with AnnV-FITC and analysed by

#Adsd-Asagetrelcosaminvitansiprase. Il (NS HACHAIYES alone
subtracg/ad (PBS alone gave 8% and 2% AnnV+ for PR-1 and Z-138 cells,
respectively). Antibodies used were: C2B8 {(chimeric, non-glycoengineered);
BHH2-BKV1 (humanized, non-glycoengineered). Note: this assay does not
involve any additional effector cells, just targets plus antibody or controls.
[10088] FIG 16. Target-cell killing by anti-CD20 antibodies with immune
effector cells. Assay details: B-cell depletion in normal whole blood was
determined by overnight incubation and analysis for CD19+/CD3+ by FACS.
ADCC was determined using PBMCs as effectors with a 4 h incubation and a



[0091] FIG 19. MALDI/TOF-MS profile of PNGaseF-released Fc-
oligosaccharides of glycoengine 6ed BHH2-BKVIg2 humanized
IgGi B-lyl anti-human CD20 antibody. Glycoengineering was
performed by co- expression in host cells of antibody genes and
@heﬁf@cﬂ@g&dj‘ggt anrtien zq;lmmhtﬁing was measured by Calcein-retention

1%1%4eNté‘e@ééé@éh‘?‘i’§§én'ﬁﬁ'(§W5i§&a§? quf@%ﬂkﬂb@%‘rﬂlEE&y (0%)

activity and encodmg an enzyme with Golgi a-mannosidase |
Aaigdicsaetity 100 %?&I@h%e%nﬁﬁ’ﬁg%%ﬂ%’@ﬁ?é%ﬁmﬂbe‘?@é{z“
BRY wwmaﬁaeﬂe@dg%m@@@ﬂeae@ foigurEsEER2 19N ); BHH2-
s rofil antibodies hum Rllla
ARt el T R
(0689} recombiﬁanttDM@L[DU@Q)]Fﬁv(S 2 prfpoptofic ENCetdf rebaské Fe-

& nearssiand e-enging&igqantiGR0 anibosias Arlak v

L cells. Assa detalls 5 x 105 cells WeII were seeded in
BymanncpIEs Bk ros-eeman A antlrdmedium. 10 g/ml final
[6090] conceRta@tian.of melreyﬂemimanﬁm@dh/ afPBSGagemeeM@ativeC~

(potrg lWeéa% d(}o theg¥g mcgbt n,(

A R SRV e S R
fpérﬂ@mwd Fﬁaﬁ%l|@at@0%nt|ﬁbmm9@amﬁeréfa€2mfefmdxuFnatﬁo
&&'&é’ﬁ&? N800 \gReNaingssed Jorn kB 'd"k%n'é KYbAhmanizedne

nm coenglneered see Figure 17 - 19 for cosylatlo rofile);
B‘Iﬁ/ﬁcﬁtly ﬁﬂﬁ?ﬁ?f&‘@&lt"@%ﬁéﬁﬂﬂé@ % BEIhIE i"dﬁ’
[6091] (humariged) glycaangineered)sNeeribis assa)daas RekisyIVec-

-21 dditi ffect I tib
S B eSS S T B e A S
Bindingaof @Hé@ennmm:anizé“dyamn@mmmmdmfmlmu by co-
Bielsod Rebymanized, ShaineeRsituch B2 43 Gompatath

to its derivatives BHH4 and BHH7. Also shown are variants that

Bl dfrsaasid elnpreramieybrarsibaen odhiote 28 anered s HiqBY iy gand

SeldNe BQQ%%&@@%E@@@@&@@%@@emﬁﬂ gxehange on
apoptasis by anti- CD20 antibodies on Z-138 MCL cells. Assa
U i (A e e e e e

e himBein Kglitesel hedutor M0ygéml final peoficeniratiodiof théuman

ﬁ@%%ﬁﬁg&% n}éag ¥y %& geéoaﬁham%}a e Gopike] (R AR %fevsv%g

e we s were incubated o/n (16 h), stal
iReHn e SR TE and analysed by FACS. Assays were performed

[0093] in tripligaiex; AntiRgalise s WeresOZB& it iGnd Fe-engineered
e Pl I A0 LAY S TSR
were seeded in 24-well plates (5 x 10° cells/ml) in culture medium. 10 pg/ml
final concentration of the respective antibody, or 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. Assays were performed in triplicate.
Antibodies used were: C2B8 = rituximab (chimeric, non-glycoengineered
form); BHH2-BKV1 (humanized, non-glycoengineered-see Figure 17 - 19 for
glycosylation profile); BHH2-BKV1gl (humanized, glycoengineered); BHH2-
BKV1g2 (humanized, glycoengineered). Note: this assay does not involve any



valine to leucine substitution at Kabat position 11), and BHH2-B (a
derivative of BHH2 with a lysine to valine substitution at Kabat
position 12), the latter three pai?e]d with a BKVI light chain. KD of |
antigen binding remains unchanged by substitution. Note: this
addisyrdbefatinblvaamy-addiiionahteliectar calisljushtageats for
p%@ ar IHﬂb‘ggié/so%contcriols [0096] FIG 24. Effect of single

tract
amino-acid exc ange on apopt05|s by pl’eVIOUSIy inactive

[0094] anti-CDYD BntiBodias ohdAe38t MOLanield . ans<a) WetmilsodEx:d G5iji

Beé@iweﬂh\é/q{ﬁxﬁﬁ%‘é@dhﬁ%ﬂ -Welh Rlgles R sk Cﬁ”%%pa'@d to its
gulture medium. 10 %I final concentratlon of the respective

FHHSESS GBS ThiiiegAttr TRtPoR e ditdbptcreideess the
wﬂﬂsn@axﬂpi&stw&aeons%aﬁﬂtﬁ@(ﬂmﬁ% md stEmed with

10095} AnnV -H &Cﬁ@n%g&@l@ FACS Ag?sagl,rren \é\%%rg %g%{(r)rgg ynmm

[6096]

iplicate. Antibodies use Were
ﬁ RihpEdedigirecteld’ @%g%mmmze@tmbnﬁgiy&mgméie@re
REHed 3n(2 detvalivesqbBHLS withd IgLGING 1o VRing SUPSHituion.,

at Kabat position 11 and a valine to methionine substitution at
RRRBLSRiSh g yespratsu i bdushv RN EbiBmeg e antialie
hlysiae mmeuwmm&&mmwIa&amedawladmﬁosmed with

bstituti e osition 48), latter three
Ig}é%ic? \f/lfv?}(w9 éEji hlg%nbghal 8?\IoteS s HeE Ry oes%o ifBiate:
Anybadigriovsteffeetor SRS Jtﬁghlltm‘getglpm@mmbeniymddorﬂﬁﬁ&

%&9&?%&&%&&&@9&@@@%@@I@P&%ﬁ%ﬂ%@f}ﬂ%&“@&& a
anti-CD20 antibodies on Z-138

hkf’chO chain on apoptosis X

TAHEE e é‘%&%ﬁ@%@&é‘?f&ﬁ%‘%@ TORCSINSAEH e REEEE G Aprivative
FBHEIR prates (Bxd Gbvasiis/mbsimeiiuneKaved o &0 @imikiinader
tﬁ?&cﬁgﬁre%tlg\gtgfJhﬁﬁ%ﬁp?chyecl?mlbo %bf_})&ﬁ %%}t}]h%m%e attlgr?lams

control (no Ab), or 5mM Camptothecin e pos
WAl SresHprIde s the ke fBisSarAp Ikessverbiinelisater eifht@ﬂaﬁal

destaingd, m@th@a&\ﬁ&ﬁﬁ&@@ﬂ@&%ﬁ by FACS. Assays were
perfor 8di %ate ntlbodles used were: BHH2-A (a
derlva e &f i S\%ﬂfhealf‘%}n?eiféﬂﬁxéiﬁ‘ﬁ%%ﬁuﬂ%naﬁ?mtby

positioly I0jchairetwith2a BIGYodighbolvains BIHEG{Asdarativadtit:

cd”1 ! t 4 m cu
R Tt

mediRy 14 gtk Aaih feraenvitnerbtiBRE P caanidoiducingRs for

tﬁé&wg@vstbbﬁﬂmtlﬁ}er@h&ﬁa% ResSHHan. %Q@FMQ%}]: EHGaRd o (16
dlmer%smg1 desglctlon of a maqlecular "ball and socket joint" at

stai gi[‘l {F] @@Wé@éﬁx %%Iﬁgsays Were performed

e interf
in triplicate. Antibodies used were: C2B8 (chimeric, non-glycoengineered),

BHLS (humanized, non-glycoengineered), BHL13 (a derivative of BHLS with
a leucine to valine substitution at Kabat position 11 and a valine to methionine
substitation at Kabat position 48), and BHL14 (a derivative of BHLS with a
valine to lysine substitution at Kabat position 12 and a valine to methionine
substitution at Kabat position 48), the latter three paired with a BKV1 light
chain. Note: this assay does not involve any additional effector cells, just

targets plus antibody or controls.



DETAILED DESCRIPTION OF THE INVENTION [00991 Terms
are used herein as generally used in the art, unless otherwise
defined as follows and herein. [0?1%501 As used herein, the term
antigen binding molecule (ABM) refers in its broadest sense to a
[0097] molectissthat BifeciticaihgkintmandntgenicdeteiminamghBohain on
_ a%gft%gfg%lﬁl H"E‘%Bz'& damnggco iég%tnt 49{{‘@{&% Igeﬁgle%sl\slg fgétgi e: 5x
antigen and can be discriminated from unwantejd or nonspecific
hterstcredl Asraseeidereirdtheltaritiomotifiet anstiembirmingture

H%?J%&{'@(i%gm@@'iﬁiﬁQ&@MM@&DB@‘W@QJ&E@W&%@&%%Ms for the

comprising at least one amino acid residue substitution in the
Ry AT O fbI& e gionoand/ reesriptsgion (GRd)ofaat teappdiies
asning aeid sesidue substinstigadpithedight.chaicyariable 18giehned
and/or ion. [0101] As u erein, the term antibpdy is ..
i R B TSy MOIAIES TR el
frisrhodionalsedoaionBHARd A (Atidpécifice(ef BHipedificy valine to
Rotikedigsyanwet:ag AaliBody Jraomenishind, Bk bF 16910Bhain,

and retaining bind:fg]%ﬁ% ecificity, and fusion proteins that include a
PG cedivalish el HEE & 1B q ReBr Atk AL aR AR AR AR At
Ketainpbindhng 42 3ispecificity BAE0 kleampassedrHe @ptibatyith a
nts that retain binding. spegificity including, but.not limited
R e L e S o M
Tragfifaios asbrRefrgHientdoky fragments, minibodies, diabodies,

[0098] triabodirs 28Nnd-telahadiesitsRtios OF « HISkAA I Blri@u N afie
Med..9: Jf29-§34 (20 B)Xincorporated herein by reference in its
aéﬁ%‘?é‘ffﬁlf A8 HeB P L an ArE hiiiised, primatized and

chimeric antibodies. As used herein, whole antibody refers to an

immunegtobalin e leee RIPPHSIEIVG LR ABRIPRERQd two

light chains, each of which comprises a variable and constant

region..[0102] As used herein, the term variahle region is intended
] e e K B A UG B Rekog B
frfincéraifelineeardiherta one embodiment of the present

[0100] inventj@pu@mgﬁﬂ@@hé@%%@%%@;w&@&ﬂ%@ﬁfﬁ%@p&%

a variable region. [0103] As used herein, the term heavy chain
Rz %t@%ﬁgﬁ J Rkl trabsrerdictd Yhende nHErEe RO R
Inrhpaoflebylisiddeary whaintin drebieampleclhgheavtichaifgen

mric%gllserﬁgk%@niaggéi%g.%Y*éa%?édt Rositions ko 113 g&gtsh Asused

possible insertions at particular residues as designated by

hepein, the term modified antigen binding molecule {or modified ABM) is
intended to refer to an ABM comprising at least one amino acid residue
substitution in the heavy chain variable region and/or CHI region and/or at
least one amino acid residue substitution in the light chain variable region
and/or CL region.

{0101] As used herein, the term antibody is intended to include whole
antibody molecules, including monoclonal, polyclonal and multispecific (e.g.,
bispecific) antibodies, as well as antibody fragments having the Fe region and
retaining binding specificity, and fusion proteins that include a region

equivalent to the Fc¢ region of an immunoglobulin and that retain binding



al., U.S. Dept. of Health and Human Services, "Sequence of
Protelns of Immunological Interﬁ? (1983)). According to one
embodiment of the present invention, a modified ABM can
comprise a functional fragment of a heavy chain variable region.
§0d0AiAs usdd lrereinpibredtenm hedey CHaignoonstant regiorbisding
gg&%ﬂﬁ% nﬁcﬁ%rg}%h%& iGrmipal.demain of AdmmURagIeBHINE 4,

heavy chain. There are five naturafly -occurring classes of heavy
ERSRFREN SR pe SRETSTHASIHG, FIGROID i dragvents: oméibodies,
EXBHARE, B JiRay Yt aiRBomeiants e IO NHEAWMRHEE S aukd] Narure

ain, and a 3 do 0105 As used
%@reln t%% %jfﬁ‘f@l AR S g 5?3%8? SHhe GBS 615
mevhmawihmmemamzndnmgt@bhImcihmmmsa@&edmsnamtxhaei
Yarable, seqinm-an r'ék&@rzmmmmggmﬂgﬁnr%@&z&&apmé two

immunoglobulin of the 1gG type, for example, CH1 is normal 1y
%ﬁ@ﬁﬁé&%&swﬁé%&%&ﬁ%&m $6°h 38 (B HEIRPTES P Hevehlerdad
tefsmapepiasis is intended to refer to programmed cell death,
which s cha cterlz certaJ ellular event ch as.n ar.
fragmé!\ntaflé{n andlor fc ol%rérlgat‘l;(‘%tﬁI ot ¢ r%gp(fotlc oclj-'fF o to R t%e i
tcondehdatisin off @tm\@gip\a@mém@n%rhﬁéslhmd/oﬁcwrdlng to
HOPIRSnAL oﬂﬂ@%le%élyﬁﬁ%ﬂﬁ%ﬁ?'g A& FRIMAREQNIST %SE‘ﬂ%éSa

intended to refer to activity of an agent (e.g., an antigen binding
RS eRAEY Rt iRt i %or example, binds to) a

[0163] molecule assdsiatiad thitleanceiisurface anddbitiateserisinduchs ao
1§ %QCEIO%@[%QS 'lbh%luggnqa?nero?ghtpﬁ%&%gn 125 ?’gqlrge% acHz\{ Iéy d?n one
inten to refer to activity of an agent (é.g., an ant?ée

sstebel ) liraryichmarseishiteeiror isiafsé bmﬂfa@m@ﬂmm i
nmolecule,08;8166HseRd RIeVEHR QUGN ANGUCHORATE Kabat er

tl rdls es an gngoing reaction, [0109] As used
‘Heer@ R gft e oﬁ&%ﬁ%%gw\ﬁﬁ%n 8&%% réfeldREd 1o’
Ipniyp@b:tgﬂ@é suetests ABME referdocpdiypeiptioes gobopiising of the
&@3!!{'}? AcldSeavencesdesiner om, e or marefigle r@&%%%%{ts of a

polypeptides, such as portions of antibodies from differe
G B ERESORBM S, for example, the non-antigen binding
(0104] componendsimaiiae derdead fam alz\&/ﬂ}deom&b@tye@t&pg%@nded to
Iud| ptimates sych as chim anzees ?} umans. Th
'ré%ns ang[J réglgrﬁnb H Chimerié }gﬁiw &fera ?‘am There are
févﬂosméﬂyomemmblwth@ﬁmmimgmm nagurad: HgmalzG,

1RRtibgdy: e yarableregionofihe. CIMRLIC- ANBAAY IS MAStegion
preferably derived from a non-human (i.e., donor)
comprises a CH1 domain, a CH2 domain, and a CH3 domain.

[0102]

[0105] As used herein, the term CHI region is intended to refer to the domain
of the heavy chain of an immunogidbulin that is just C-terminal to the variable
region and N-terminal to the hinge region. In an immunoglobulin of the IgG
type, for example, CH1 is normally defined by Kabat positions 114 to 228,

[¢106] As used herein, the term apoptosis is intended to refer to programmed
cell death, which is characterized by certain cellular events such as nuclear
fragmentation and/or formation of apoptotic bodies by condensation of

cytoplasm, plasma membranes and/or organelles.



[0107]

[0108]

[0109]

[6110)

antigen binding molecule that specifically binds an antigen of
interest. The chimeric ABM may Eomprise the entire donor
variable region; alternatively, thé chimeric antibody may comprise
a humanized or primatized antibody. Humanized antibodies are a
particudariqoreéerire diforenmoéfusionan ohimetiendatiboelyr [0hidity
S erein, the ter ized| e refer to an anti
éfi?%{in%gr#ogcgl}légdg%%ée%%%n%%{%ﬁlfrﬁ)aﬁdggﬁtigéﬁigﬁ m%lﬁg%r
Fieladings lexarmelecdnisasaiahtinsuy, wihswebsingndrinitiates or
sidastantiadbrgtains the antigen- binding properties of the parent
molec%e butd hich is_less immunogenic in humans. Thijs ma¥ be
achieved B/ v\g‘rfi’ S RSHASHs TREBAIRYG F55 GPamting gL fgrster to
wonihurhan semialie: demaingeoiodivgnas cohstahtiragiorsatos with
QLalf,Ehimeric gntipadies. () grafting oply e AoR-DHman, o
CDRs onto human framework and constant regions with or
iRfrrsion kA RERSH BF SritiecamiPsTeR SRETBE dtRsEqR ., those that
are impe ket fereretainRegondantigenpindingraff iﬁﬂﬁﬁhﬁ{ reference
antibody functions), or (¢), transplanting the entire nan- human
SRR Ve g thBH B oh SHAATRTRE SBtbcd
tgureptactment dosurfaceoresiduedeSuibenetipolpareldisclodeds
RriBReS BllingdRs MM S@RGLA- @a&‘ NGt AGRRE ABMS, for
81:6851-6855 (1984); Morrison and Oi, Adv. Immunol., 44:65-92
TIGBRY: e GREHESP A0 dRsetiBrsaty 53 ps gsriprddaym o wide
Radians Melees, inohuting38i48RA8H 109nPaden aMale®ans. The
Immun., 31(3):169-217 (1 all of whi re incorparated by.
A ool B i P S SRR e

techeptensentariziod e minirg hegionantdodD Rs, viGDR TeMRE the
MHEPRILHueAch o tﬁ%fa%wd@ﬂdeﬁgm&hmmg@alﬁﬁ%eraa;a@?g

of an antibody, which are flanked by four framework subregions
PETARPR I PRI EReAY I LaOET e RieRh Artsigey The
diaimivakididengomaipsseftn aritibdckyr variable region; alternatively,
>DRI-F R2-FR3-CDR3-ER4, A_djscussion .of .
Boraons SOt apErs o Pl R savgy
Bugzpiggagfedicpiisiished wlshapplesiofemo DbeRroarghssric
Hatp@f. which are incorporated herein by reference in their

entiretjes. [01121 Similarly, as used herein, the term primatized is
used t‘ésré‘%f}t QA% n%‘ﬁgt szﬁ{ﬁ?ﬁﬁl?ﬁ SCHIEISCRIE o rfAngantigen

mohisgrimatewdntigenstifidingg moldoule; fortiexainplina mueing, for
aatibedy, fhat1etains.qr, substantialy.rsing. (e antigenRinding,
LA A R N ——
g propertie: p molecule ich is less immunogenic in
humans. This may be achieved by various methods including (a) grafting the
entire non-human variable domains onto human constant regions to generate
chimeric antibodies, (b) grafting only the non-human CDRs onto human
framework and constant regions with or without retention of critical
framework residues (e.g., those that are important for retaining good antigen
binding affinity or antibody functions), or (c) transplanting the entire non-

human variable domains, but "cloaking” them with a human-like section by

replacement of surface residues. Such methods are disclosed in Jones et al.,



immunogenic in primates. [01131 In the case where there are two
or more definitions of a term which is used and/or accepted within
the art, the definition of the term3% used herein is intended to
include all such meanings unless explicitly stated to the contrary.

Aspogifiecakample Msihadsgesof. e 48N SeoMPIBMENiakilin and O,
ermining, region” (' . to describe the ngn-contiguous

g%igé%”&%”%’mﬁ%%%ﬁ%ﬁé%%d WithiA TAS VAt aBIEPEYiGR oF bath>0

hERGyY: dhadliightelrain/polype piid8s:49this PHi Rudinaediohd damun.,

l@@@'}‘; f@ﬁ@[w?%b%Kgﬁ)%ﬁﬂch Uy2- iQ&)%prté_&e_@;ﬂ}e%p&% Hﬁp Peir

Services, "Sequences of Proteins of Immunological Interes
L85y A&y Chothia et al., J Mol. Biol. 196:901-917 (1987),

[0111] which @terdncorpaeaiitd heseiplbyseiaterearwhale thedefinidons,

[0112]

[0113]

[ e [ ubsets of amino acid residues when |

fonsptda bac Kl Emiet wla e e e g
defnitopl @ rfdadyavbbRaot mbetibpdyrdransrtankssthergofidi.c.,
itended toke, withinihe sceps, ofthe.tern asdefingd .And %ﬁ%&t*%lg

erein. The appropriate amino acid residues which encompass
Sas e BY MR of HeGold BRed ToBACGRBTE & A
fosthskielowf inudabted asiacimpatisenolft exactIRSIGUE.S. Patent
[ nec SS & 26; particula R will
e o e e B NS et o1
Hech e AprPERaTAEH et hyirfaraishin ditiassinetiesprise a
particaniGBR givieRdhe-variabledegionAming acidseguenge o,
the antligr?(g%/. TABL%\%. CDR Definitions' Kabat Chothia OXAbM
E3596 AP 26FE Y HEPRS SOBBEISS Giiess-Wding
BENREIO 5ot @28 E0N2 198:hO 2niHo GDRA 24t 845 26-B 24kt B4 v Mbtains
:00- < =06, V. R389-:97 91-96 89-97, . . .
s N LS I T
OB BRVERESNS set forth by Kabat et al. (see below).

2"OxAhMicrefersteithe&DRsas defined Ry xdard Maleslarsh is

"AbM" antibody modeling software. [0114] Kapat et at. also.
e S et e s
g ad pli el rd anlly achilvoiyir@nenddso rdipkirigl gkilitia thel@rtontrary.

A specific example is the use of the term "complementarity determining

region” ("CDR") to describe the non-contiguous antigen combining sites
found within the variable region of both heavy and light chain polypeptides.
This particular region has been described by Kabat et al., U.S. Dept. of Health
and Human Services, "Sequences of Proteins of Immunological Interest”
(1983) and by Chothia et al.,, J. Mol Biol. 196:901-917 (1987), which are
incorporated herein by reference, where the definitions include overlapping or
subsets of amino acid residues when compared against each other.
Nevertheless, application of either definition to refer to a CDR of an antibody
or variants ther.eof is intended to be within the scope of the term as defined
and used herein. The appropriate amino acid residues which encompass the
CDRs as defined by each of the above cited references are set forth below in

Table 1 as a comparison, The exact residue numbers which encompass 4



can unambigously assign this system of "Kabat numbering" to any
variable domain sequence, with gt reliance on any experimental
data beyond the sequence itself. As used herein, "Kabat
numbering" refers to the numbering system set forth by Kabat et
partichigr OBpt. wiflHealtdaaaibdymaniSeroes,: {Ségirenstief CDR.

Proleing Ald mmnnalpgical IGERStLAA83) Yiless.othewise

FCS1QUes corgprlse a
specified, references to the numbering of speC| IC amino acli

pagigiar SdRistven ihearrtbia reeion sesngiAg dowrecalsthe antibody.
numbering system. The sequences of the sequence listing are not
numbered according to the Kabat numbering system. [0115] As

used herein, a polypeptigeshavingr'Gad Hl agtivity” refers to

polypeptides that are able to catalyze the addltlon of a
N-acetylglucosamine (GIcNAghtesidue in@Grdadidinkabe toxkeyi?

f3-linked mepuskde ot the frimannosyl coresof N-linked  26.35

oligosacchamdd3RT his|includessusion polypeptides exhibsings

enzymatic ativi?R 3imilar to®budhot necessariy2 identical 46,1an

activity

of B(1L@PRace

tylgludesaminy

ltranstérzse

alsoz2&nawn

as (3-1

4-marfigByl-gl

coprétend 4-be

ta-N-ddeilgluce

psamityié

transfe

aseV(EdBRA 1,

44), ¥#t8drding

to th&INSmenc

atur&s-97

Committee qf th -27- Intzfrnatlonal Union of Blochemlstry and

Molecular Bigl3gyRIES G
b|8|§35:2{as|8£%i\%§ ring conyen bl%gﬁ ié Qé' gda_ig;t ﬁg&gﬁ

QLthou
where dose dg@ggggggy AORP XSk d tical to that

of GnTIII, but rather substantially similar to the dose-dependence

[(3114] in a gikeatagtivityahe crivparedriartbeiGn Tkdine fpihexgabldidatein

&%ﬂ%%%ﬁﬁ@?&}e areateraaivdly e folmore tha

-fold less and, preferably, hot moré than a out tenf [Pfdﬂless © art
%tW@H@%éﬁ%ﬁéf@F&b‘lW%t?ﬁ&?@@h&aﬁ%ﬂﬁ&ht@éﬁ%lda@@ée

c&(ﬁﬁmﬁys@l&ﬂt‘ée tevihe ﬂéﬁlﬂzﬁé%l%ﬁéqsléﬁﬂehﬁtetﬁmth%%ﬁm the

varlant f rs 1o g e, differing from a
S Léec% c rec‘L[ qgsﬁ% y%glﬁlde FH%P% % SHifhG Tambering

&twé@mmts‘ouéléudﬁ@aamd |uldstubiepts of rdatbtl asingueag. Services,
RREAmRRINGNE LNA teChRiaues, YA '%ﬂ%?eg{"thﬁ)ésﬁ Mg QLib gtgerwtse

present invention include chlmerlc prlmatlzed of humanize

SBRtIGED: HfERAEF B IbE e R R sBRal iR g sifa epARpnS

incid A@9itues:acerdnadifierkyraplaceroent, SadiiomRNAREnces of
elet on in such manner that does not substantjally affect antigen
Emscf%“e‘é"f%znﬁ Biidance i 8e]te$rﬁcl:ﬁ?r1{g |chtLam|Ir§lo}g3c|123]"mt[mmlg

spE¥ilues may be replaced, added or deleted without abolishing

[0115] activities RfeLRSh, MY RS epiide having "GnTIIT activity” refers to

polypeptides that are able to catalyze the addition of a N-acetylglucosamine
{GleNAc) residue in 8-1-4 linkage to the PB-linked mannoside of the

trimannosyl core of N-linked oligosaccharides. This includes fusion

polypeptides exhibiting enzymatic activity similar to, but. not necessarily
identical to, an activity of B(1,4)-N-acetylglucosaminyltransferase III, also
known as

B-1,4-mannosyl-glycoprotein  4-beta-N-acetyl glucosaminyl-

transferase (EC 2.4.1.144), according to the Nomenclature Committee of the



- found by comparing the sequence of the particular polypeptide
with that of homologous peptides and minimizing the number of
amino acid sequence changes Made in regions of high homology
(conserved regions) or by replacing amino acids with consensus

Sequerios: [UhikalAllRiRiMely; fRCUPRINMLVAIIANBERNOHING) 4
me_or similar .polypeptides may be synthesized or
tégeglgéc(tjitregg Elyan?gklﬁléhﬁsbg%?[ ﬁféi Fedung ﬁh&g" g{ﬂ‘ét gesfetiPensisacy.
a6 raseotismesitsstitepimdsnsudbenstise isilent nitergssnbicty that
@mhmy&ﬁmgaé@m@%mﬁi#ﬁﬁn{@aﬁ%&%m&@kﬁfé d.iR,gpfimize.

cI?.nin into a plasmid or viral vector or expression in a particular
BPEKENS O BPE R A BHORY St VhsatrsHeats nod potjaenidouidebit
segieencivimay bet reflectied isbthe olypeRtidenar slomaing abose
peRtidesadded to the polypeptide to modify, the properties of any
part of the polylrJeStlsdg,C:E;I(‘)/%E)ﬁae{rg\léem():t Iéecg?g}éﬁté)oéu%ﬂlgsmaﬂ about
iysnéididamiy arfiniraivaterdh dinfinities, or

[0116] degrad@ti@sy&usa%rtﬁetwwﬁwﬁoy%%%g %@er@%'qop%ﬁr!ﬁe tide
e égge %UbStltU'[IOI‘J s intended to refer to r(gtplacmg oneor opre
Aminoadidfd i PrEYRFRncAcSit BnvBsRSite, & fhFdRTeAtisRedtlemino
su¢hnasramantigeivisnaidguheiecidsy. drane emROdimeRboaHRG:
DR8,_agidJesidyg substifttion may beachieved by, for example,
a point mu_%[ation in the sequence of ao_rfﬁj&cfe?%r%sgf} NG Hﬂ?glg%%ude
PoRpEp e &&zed sipateaniscd piemt biutine mededriantthiem one or
m&md@m&{ﬂ,aﬁﬂhﬁtiéﬁﬂp%gﬁaﬁ aRingagidd Qﬁ'%ﬁlé@éﬁ(srﬁ? addition
2 Oilev e?e§3/ re Iaci?]g the entl{le framework region of the parent
p_o(ypep e With, 67 eXAMSIe "4 e Rre YRt s At G etntinse
hyieeftieize thadaomiprises thieidesied aminoRRidaidi’ may be
RRRAN Q1be FURRBICENLETRIANGS, 008 AR [0RID] 1, o
"Conservative"” amino acid substltutlon§_ are those made FJS/
BB GO BRE ARG SEEREIGRH ARStReT s RO el e Ny imhitan T
mmag_d tﬂizkQﬁmmesch@dl;iﬁﬁiilﬁiﬂﬁgrﬁﬁsnﬁﬁbeﬁoﬁsﬁﬁlﬁy;’z{%ﬁ'?@aﬁenw
acid replacements, .an .he ,made on the basis of similarity in
Cpoifgﬁ’%y?lca}gjigréne,rs?g]a%sllitg%ar?l{l ro}b%n&%f@& KOSYOSAiIFERPShdIorbY
v cnspmptiaii dsatithecot thieuresigumsdnvolved. For example,

[0117] nonpolacAnapheRiyamino.aaidsinglides glyrine. glanine. .
Eucme, isoleucine, valine, proline, phenylalanine, tr_yptopﬂan, an
PRIGRRRS e Tbial hetiPArSHiA 0 Hcitdariefudy saiéghreonide the
"oybteiney tyirosinegeasparaginey ansglsaming pasitve v charged
(Rasig).aming,agids. include arginine, lysine, and histidine; and
Snegative  charge gr&%llc IC\saélronl%] 6estr1ct}/0n sites, may%e introduced to
optimize cloning into a plasmid or viral vector or expression in a particular
prokaryotic or eukaryotic system. Mutations in the polynucleotide sequence
may be reflected in the polypeptide or domains of other peptides added to the
polypeptide to modify the properties of any part of the polypeptide, to change
characteristics such as ligand-binding affinities, interchain affinities, or
degradation/turnover rate.

[0118] As used herein, amino acid residue substitution is intended to refer to
replacing one or more amino acids in a reference sequence (e.g., a parent

molecule, such as an antigen binding molecule). In one embodiment, amino



[0119]

[0120]

acids include aspartic acid and glutamic acid. "Insertions" or
"deletions” are preferably in the:zr inge of about Ito 20 amino
acids, more preferably 1 to 10 amino acids. The variation allowed
may be experimentally determined by systematically making
msbrtivhs, gbketions, orsbbstigied $pffantronabids prinamutation in
RRIYRRBHASMOIGEHIR MSINGESEAMRINANIDI 59%9&1594119&9@%]%@

assaying the resulting recombinant variants for activity. [012
i‘f‘é@&’ﬁ%rém?%ﬂ@%ﬁﬁgﬁé}@ﬁ’ffaﬁ‘ﬁﬁéﬁ%ﬂﬁdiﬁ@%ﬁ]@@m@,dd‘ﬁ%@iféﬁtay
peokesidestefays fephpolyneptideiRaving awakticolasarpineacishrent
sequence gqgo?ed tf)(gla Pﬁolyngoleotid sequenge. The sequence.
Bt thePparent molecdie (Le;, the parent s@%%cérhcgﬂr%earv%%énﬁ
yeferericahsb quantedorthsakissgaininonacidide sid viee splstitutionsbe
ihataltel the.ability. of the sesuiting molecule (e.g., a modified

antigen binding molecule) to induce or block cell signaling activity
and/or CROSEYHRIAg B AndGEhsDREWISRS fie heavilads &pamating
dnolesiite sedvestasathe tefergnceasithenvaeiesmiitngwketRerad/or

Substipienhas.an.efiet, en.cell sigpaiingac,

Vit ang/or
{ep S
cross-li of antigen, and, where relevant,

CCme anfl ay be
e extent of that
BfdcenAhsdysicésinsdining onator dwee. anlidiaciblydeephobicity,
ISRBSHHIIONS M PoMParispiniisNaeR! (8 the 200dified ARM) For
may in turn serve as a parent sequence for further substitutions.
TOTR AL UBEhePefomE S Inf Rt e fetk Bighdfing ¥ebiitg Reine.
linténdeditolenefes, to ahinacrgaskner debeedatmimthe abpityiohan and

I or.inhipit_cell signaling activity of a target antigen.
A e R S O SR e
reYEtargRY Aty and guiartedestietbr ehaagethhedeeasrno acids
iaaeﬁﬁa@giﬁﬁhw gﬁhﬁitmframdﬁﬁme p&'gag_\iﬁltp ﬁi%@& RAONIYIB¥iQ0
each, other, and/or Intg closer proximity with otner =~
b R R T
m@ﬁi@bmaﬂ(bhﬁfm'gﬁetfaxtmn Ttawgist wm@@ﬁil_ah atcaue@ﬁﬁqs_aﬂﬂw lofo 10
JREHING LOPPRLEXE5.(8:0-a RN £ 9RSH E%Q{}Qegfafﬁw?e&%ﬁn%d by

oligomerization of membrane-associated receptors) to initiate ce
SRFTARtGHDatRa s IRFISgEAdclsiaashet st sEaIieng palam no acids in
AMRDHRPIER b lcellsighaling asbvii DrtasdeshiedaiRr 8 4R8e the
entire signali agil.e. signal transduction) pathway that leads to a
resu ngr CO ?1% tvéma?ts %r.a tlva(‘g:y. .

particalar cellular event or biological function, as well as any
signalisgustapkesdon dpthepainay . (0124) Bydanuebéicécidrgrarent
Robiucieatide Naving A-pHeleplide SeGUENCR-ALIRAS LY sequence
example, 95% "identical” to a reference nucleotide sequence of
elxhcé)ded by a polynucleotide sequence. The sequence of the parent molecule
(i.e., the parent sequence) serves as a reference sequence for making amino
acid residue substitutions that alter the ability of the resulting molecule (e.g., a
modified antigen binding molecule) to induce or block cell signaling activity
and/or cross-linking of antigen. Likewise, the activity of a parent molecule
serves as the reference when determining whether a substitution has an effect
on cell signaling activity and/or cross-linking of antigen, and, where relevant,

the extent of that effect. A sequence containing one or more amino acid



[0121]

[0122]

[0123]

[0124]

[0125]

present invention, it is intended that the nucleotide sequence of
the polynucleotide is identical to g'ue reference sequence except
that the polynucleotide sequené% may include up to five point
mutations per each 100 nucleotides of the reference nucleotide
sdgtiences in otheuviords) t6 phtain(agpalynuiibalid®Maving & turn
QuAGLeRTl ﬁ%‘&ﬂ&?c%??a%h%?%ﬁﬁﬁﬂﬁ'&ﬁs' to a reference

nucleotide sequence, up to 5% of the nucleotides in the reference
sequerde'fidy Bt chadersradisetitsib s sueinmnetiepniadreetit, to
ara aumbesratauclretides MpHe DY obihmtatal nuciralides ke

reference sequence.may be inserted into the reference sequence.

fﬁliﬁbg]nghsngaﬁ HeHC MARE 2 0sEther any particular nucleic acid
molecde oredpodypeplidedsmtizast 80%6;/88%g 30 Y90%0;B6%arger
g}?l‘??ergég% Qﬁe%%%/a tgj %}QP% @1%&%@&0&‘1365%%9@6 ﬂlcﬁlgéﬁbilit%of

polypeptide sequence of the present invention can be determine
EPRBRAIISIPR BRI A SatB By PAMY. intogeferigximity
wetheddordetatminingdhe-dasbrvac|l mateh heiweeaha quehble

se uen%elga equencc; of tthe Qresentinv%ntion and sub'efct )
conformatio fgr nicrac 1(()]:1 arget al?t} ens_that ar caﬁa%le 8 %gﬂng
seqguence, also referréd to as a global'sequence atignment,

trengbrermingd deingrthero3olifAST DB rolviputer progreanTibaied of
RetBe AR MOt B &5 B SLOPR si SRR BIAFRI0:237-245

(1990). In a sequence alignment the query and subject o
sequefttaSHra%Ith tSNARKGEHReL BRI A LbEgBAHES GHBE 18
oomparecr&r eomveniting Lkadon}'d. el heprasutimeficaiohyielsak ay that
eguence_alignment js jn_ percent identity. ferred parameters
i bR e
perelars seenatynarée prrserUnitary, k-tuple=4, Mismatch
Penaliyyly Jinng Renaltysi3QuRndO MUZALOR (a4 LAGNEQ, At
Cutoff Score=|, Gap Penalty=5, Gap Size Penalty 0.05, Window
'S Le0T PRI RengiBRRE L0iBiEHERTEfRt e Wy rmerce of the
masighevwercigsishorteris1 Qdt26dedf Nhetsﬂﬂeﬁtaeqwceqs@sb@rtﬁr the
AoRAhE Aer SeaiFRGe RECRUSRIO A HEIRIONR AP iy e
because of internal deletions, amanuafcorrgctlon must'be made
Rl YRBCHifesseTRfa e Par adedther A STRDRIp siratveioess psh 100

ra@wﬂaal | tsfor ﬁa'eaeﬂn@'ré&rmg@y&' mg&gﬂ&&abiﬁqtﬁaqwgﬂgﬁtw&c?mn a
calculatin rcent identity. For subject sequenceg truncated at

A B B R TBIA DU SOy SodbaFE Th JOFELI © @
licferstity isuctredtedduycalcutatingf the WY@OﬁdbaWMfrﬂf&?ncc
QEEL-equenca iRk e anandia Qdng,SHeEt SeqHRNGE, Wiigh .

are not matched/aligned, as a percent of the total bases of the

Gueryesadtietr. SWRbtheroahtiskstides i thatchasrsngprigise may
daieemin el oy esulis: ef ibgience.

As a practical matter, whether any particular nucleic acid molecule or
polypeptide is at least 80%, 835%, 90%, 95%, 96%, 97%, 98% or 99%
identical to a nucleotide sequence or polypeptide sequence of the present
invention can be determined conventionally using known computer programs.
A preferred method for determining the best overall match between a query
sequence {a sequence of the present invention) and a subject sequence, also

referred to as a global sequence alignment, can be determined using the



FASTDB sequence alignment. This percentage is then subtracted
from the percent identity, calculated by the above FASTDB
program using the specified paféﬂﬁeters, to arrive at a final
percent identity score. This corrected score is what is used for the
S Panes of he ubiont Spance, a8 dapisued by e FASTLG
' hases of il guence, as displaye the _
T R o ANty e

segesrsercdretlc Bbid ateriforeth eApuRdds esqbmarualy adiystiabby
thewearrentidentty seRLg..4042¢ 150 rg%)ﬁﬁmlcﬁleﬂcgoaﬁgﬁ%ent is in

subjectiequence is aligned to a 100 base guery sequence to
HEtEHRE Y BT SEERm P RETadredoRS & HigmmenPsPNA
teqususjechseaience paddheratatry the FAGTRB@ligHNeRtdnes,
tched/alignment, of the first 10.bases at 5' end. The
%Eaﬁ%ggr%d] %P:%s:eé %é%?%sg]ﬁ%afg‘%; ?)‘f }{138 SEHGEIe ((%?Jur% =

badsSspire! 5Cand S1dinas. fo Fatdiredlinthd HuWibdowibasssln:

iRereHieny SadYeRe)seI it is-shbiracias-irom;the pefcent
0126] |dent|t¥f%core calculated by the FASTDB program. If the -
[ remaiting oY BaS SEMAAE Feitanty Pratbh i The tanprpeettse of 5
dal Shtitjetiems) chdpeheBas00¥anierrain dtheloaxanpieva S6Hbase: sHikest
' d- Wi 1 ery sequence. This
e e e P R ki eoun
Brsesth thewastanerf Betsebishjaauseueher viliohiare potent

imatehe dfafigngecnity dbe auesicdrdhis ase ihe RAIEe RIS DL e

cualculated bé’t ASTDB igggot manually corrected. Once again,
Brily BabEs Sn'thid S SNd S N PR St B 6t 'SBytiRn e ipRIF e
etedtbhedtaligredtivithitiegus ndegiehesdjecmaguiaily, which
gergsieatioe NaRINe: manUalcoweclions A1S ip made. foLle, .
urposes of the present invention. [01281 By a po yp%pf?éle aving
@He&?ﬁﬁ b Bestreadiuénaeishrd/ndiened dxletpratinod day issnlicalf the
BgIey amima;acdd SR erygﬁhgf lsaaem@gfrgt iﬂ&@bgﬁ'r&&cwﬁiﬁ from_dthe
intended that the amino, acid sequence ubject polypeptide
e e B B R R e e °Fe
spenirsotrierseeadn cerivRast i@ﬁMgeupmdthamﬁm.qﬁds corrected
Rirrations: Reneach 100 ﬁmﬂ%‘ée@%ﬁﬁ@fpﬁléﬁe%’%%ﬁ%ﬁ‘oo%?}% ases

sec]gljence. In other words, to obtain a polypeptide having an”amino

KL sBGURNYE af 1048508 hacTtcH! 16 AUGTRSy anthisBlaed by the
FetjlieBedighpdot5ohiol thenaminalreidirgsiduamnimig.ayieffence,
SEQUengce be.inserted, deleted, or substituted with anoﬁ;er_
amino aci%ﬁn'iﬁ%esg gltugqcést%nos?cﬁl%ﬁlédrgfearéélﬁsélengs%ejc?u%%g%l gty
S&f¢€ur at the amino or carboxy terminal positions of the

[0127] For example, a 90 base subject sequence is aligned to a 100 base query

sequence to determine percent identity. The deletions occur at the 5' end of
the subject sequence and therefore, the FASTDB alignment does not show a
matched/alignment of the first 10 bases at 5' end. The 10 unpaired bases
represent 10% of the sequence (number of bases at the 5' and 3' ends not
matched/total number of bases in the query sequence) so 10% is subtracted
from the percent identity score calculated by the FASTDB program. If the

remaining 90 bases were perfectly matched the final percent identity would be



reference amino acid sequence or anywhere between those
terminal positions, interspersed either individually among residues
in the reference sequence or in “dhie or more contiguous groups
within the reference sequence. [0129] As a practical matter,
Whathieraoth@asticubts, ROlYPRiCS jeAldaast-80 %ndRYed 96fPa 100
2%, 96%, I7%, 98%, or 99% jdentjcal to a reference polypeptide
e R S S R R o
Pog reimse Rasrefarréd Methddidrdetermining dpdestidviehatke not
RALHBDAINRE Wit BHERPEAUPRGE (B:S80YGRES RfihePrg g@(fﬁd by

inv§£§on) and a subiect sequence, also referredtoasag

SEGUEIRE ARy AR SPrISE et éRThat g I tRas s RS g and 3"
eoimputier prograsediases whithewrlgorithachéBaitiag etial. 4Came:y
10SCi. 6:237-245 (1990). In,a uence alignment the quer
T S R e St e
B thopiiaesechd Bedirsaeds vemtienresult of said global sequence
[0128] alignment SR REHRHARD U AR GHEd ARIRDAIRIR USSR Rple,
{ﬁ%/SIEB amino acid alignment are: Matrix=PAM 0, k-tuple=2, =
S Bty LT BeAfigLree REBadH At @rsnpt is
inemgtid+iyt QutefiirorelcdMincow BizesiegpeRpeptengtidtapa! o
Renaly-Rui3d ize Penaltv=0.05, Window Size=500 or the
T R e N e
fpi3drarmEsatbEigaiesReE 18bndiamitaritivs olidrwwequenioe
ghiedongy. Griandtinakaeletions:obhiesause abinternahmin, acid

deletions, a m . correction must be made to the results. This
S A L S Bl 35 P T A RO SO BTG KR Bt of

t@it@mmabﬁm_@dtim'& ah¢helgudjeasecuengewihesraslaulatgor
Siohaleereent identity [Farsubigct seguenges drincated at the 'I\%'g;/e

and C-termini, relative to the query sequence, the percent identi

TEBEHECRAY 95HaIcHI SN GintabOpTdsiaiey grogidoguers the
seguecethababsiuand &4eymiea) e SHkieckS8HYERSSsions,
.which_are ngt matched/aligned with.a corresponding subject
S ST P s e & sty s eleneer
apEther acratihge s s ebifalitpetisndetenmined by results of

[0129] the F&§T@§a§§€u¥%ﬂ%§|@Héﬁ%@tmﬂhﬁﬁﬁﬁ?ﬂé%éﬁéﬁ%‘s at Teast

subtracted from the percent j)dentlty, calquated by the abov

SERSTDB proGramm Gsitlty the” Spetifiedpatimiskerical taravesiraace
riihglepedcertideantittsaaracd hisfinakiparsentddentfoseoravisputer
W'tg@;niﬁ.uge Jpr t}ae np(}gé)é)%e_sdotf the prese t invention. O

Fresidues toét;heerl{ﬁ and C-termini o 1ﬁﬁrégsu%rjl)eeg gg%rﬂ?ér%aé?ﬂ i
EToEdRaEhedkRiisRedonills theseieryestiquende; ard cbmsidered
afed tBRPUIROS8S Qfobal sequence alignment, can be determined using the
FASTDB computer program based on the algorithm of Brutlag et al., Comp.
App. Biosci. 6:237-245 (1990). In a sequence alignment the query and subject
sequences are either both nucleotide sequences or both amino acid sequences.
The result of said global sequence alignment is in percent identity. Preferred
parameters used in a FASTDB amino acid alignment are: Matrix=PAM 0,
k-tuple=2, Mismatch Penalty=1, Joining Penalty=20, Randomization Group

Length=0, Cutoff Score=I, Window Size=sequence length, Gap Penalty=3,



manually adjusting the percent identity score. That is, only query
residue positions outside the farthest N- and C-terminal residues
of the subject sequence. [01311 *For example, a 90 amino acid
residue subject sequence is aligned with a 100 residue query
SeEQUnC@ dmitheteI0n) ki pereetiisantity: mbeedgtetie m&ﬁh@g@e @lnino
h ect sequence and therefore, the
H&?d'é‘eé%éﬂla@léﬁ}ﬁ%%‘{ (]ilése%ln%t sh?nw a matching/alignment of the
[0130] first 10'Féidubisasereenetsrshimies PhahtOmp aiedresitaes N- or
epiaseat 0% ke ceaeRce mumhealieRdues ahineand
C- termini atchegtgtotal number of residues in the queé%/%?
GEgLenes %60 54 T ShbtF AL AU B 8Bt Reigys diie not

salculatéd BY-thedrASFDBprograimott the remaiking 9Qresiduesen
WRIERE B0 MAlEhed e f'neopgfec%:eat ddentity would be 3076

another “example, a 90 residUe subject sequence Is compare
it aternriets éeofeét*y wehlEesencEhibatiprethid dtdtionsarested

Hyteartatiamgtnwﬁmbhereereuee orasidyesaldhede QrLEaemIN, g
the S ence which are not matched/allgned with the

b
utgr&/11 %{1 J?]IS cadd iﬁd SETRENEI QR TR EEPs oA o
fsmopmdimgaihbpotractidaek, Qncepagain, mfniyereanﬂuteamsmtr&ﬁs query

%@9& the/NuRPd Galatmioal spds of g' e%t-fa%%ﬁ NC88s of
displ % ed in the FASTDB alignment, w |ch are not

Rt e ERie leéefaeﬁwarélwm&aﬂyt@bﬁem@e

forcdio e Maalalcarrestions ake.o PaITBEe fR5ihE PLIR %s%
K C‘«?f? present nventlon 01321 sused herein, a nucleic aci

gﬁ?lses UihderShingErt BahARBHL- IS Hueit: adihis final
F@@ﬂ’i’é Fﬂf@ftﬁf tiverinvenitions veféridntha ppolysesclibtitiectiant invention.

dbridizasdnamonernight ngyhationatdd & in. ?.] ol Jaitcy are not
comprlsmg 50% formamide, 5x SSC (750" mM NaC

Bl ehetey B W@foﬁtﬁﬂebrr@%a?@srﬁee# By g}g purposes of
lﬂﬂﬂﬁwoﬁ@mh@m ﬂ@%md@émsv sulfate, miad 20 REYY Iuery residue

r per NA, . fo Iowe# by washing the
r%l%g ?’ﬁén (?1 fé%s 1glsjt %11 THET s uerse# I%S it
SEEfegfion is mtended to refer to a C-terminal region of an IgG

[0131] heavweh@iﬁm@lﬂml@m&hﬁm%m% Qfiae 15@19&9%95 A 495n
he&) |n might vary slightly, the human IgG heavy chain Fc

regloﬁesé Yo QAR dERHRERIS R ReREnb MG Heid Resiusion
ogositienti@ySA26nionshe tarbaiybiterminus Al BdlAsd sederens

ﬁi@%ﬁ%‘iﬁ‘&@&'%%ﬂw %'%%éﬁ&g&fg%&% r}%feat?rst 10 residues at the
N-terminus. The 10 unpaired residues represent 10% of the sequence (number
of residues at the N— and C- termini not matched/total number of residues in
the query sequence) so 10% is subtracted from the percent identity score
calculated by the FASTDB program. If the remaining 90 residues were
perfectly matched the final percent identity would be 90%. In another
example, a 90 residue subject sequence is compared with 2 100 residue query
sequence. This time the deletions are internal deletions so there are no
residues at the N- or C-termini of the subject sequence which are not

matched/aligned with the query. In this case the percent identity calculated by



inmzunoglobulin is intended to include naturally occurring allelic
variants of the Fe region of an |%”nunoglobulm as well as variants
having alterations which produce substitutions, additions, or
deletions but which do not decrease substantially the ability of the
ARIURB glo bl mtenmddiatereffettorGuactigas, (suighrasdaatibadyons
genapdenicellifar %ﬁ&?ﬂ?&f‘%&& SFULARRG, éqoue%‘c r mor?]g%ﬁm'”o

acids can be deleted from the N-terminus or erminus

TsgibAOF 2R inkieranad|obhish \ifthaat substedtiiensss vithichsgicry
Mma@s aroughvananiscan be- seleclad:accatding R generad iles

rllthe art so to have minimal effect on activity. (See,

B0 e 000 b G E SE P 30610 (1990)) 1n Ome

[6132] embodimmbdahegmn equiviaientdal theaF ¢ hyégibrecamadsostarpens
RarnbAneieralagans fusion pralgin. Insqme ;emRodiments; 4, ,

region equivalent to the Fc region also encompasses a

RIBSHONdn dhee ishrtings dnother wasehbfiehdinog bt Retvy
mﬁ@ﬂ%&lpﬁgﬁg )= ﬁ%aﬁﬂ&’e'%"bs@‘hi@%ﬁﬁ]r&%v%%ﬁﬁ@&km

the tzrm Goldi localization domain refers to the amino acid

HRGEM BYA S0P RhtRRt S plide Whidtiarfes pohitinte 180
MOrmngae pmtyphbtmnh Hmamadwlihuarﬁde dalnlgh comapleXDNA,

alization,domains R terminal "tails" of
an enzy Tg; % €IS 1 adq ?1{50 t?trg 8

s use hereln e term effector function
[0133] refers4e me@éwO@n@mnaéfwme@mﬁrmmmﬂﬁ@ Fecar Egfiomifze!
@g{&ﬁ%@%@%&f 5@&1@%@&@@@&@&%&%&%}@9%&%@1&%an

region) of an antibody. Exam les of antibod effector functions
i BER Y ohe e 8 1t Nrmtatiet YF@FJ&%W%% ity c region is
wntibodyfaependeeaticathiarmheyiotios aitid (AED@@)a,t position Cys226 to
tggggegg g endent cellular phagocytosis (ADCP), cytokine
secretlog |mmune complex-mediated antigen uptake by

[0134] antigefisprexsk Rt cdls leBwirsBRuratdH opcEl| barfacsasere o,

iR RER LA ﬁ%ﬁéﬂ&@iﬂ,imﬁf&% rﬁﬁﬁlﬁ‘aﬂgi@@%ﬁrﬁrg%ﬂﬁg%nants of
neerin coengineer, glycoengineered, glycoengineering,
R el b o BT 6 E L o o AR &gy atns
whanhi puddtionsobdthietglycosyliation gpaltterivnf axnatuchlip aocdetirgse
5%5559999'%%%@] %!%?Qﬂgﬁnﬁléﬁﬁg?&éﬂn%“%%a@'%?i‘&% f%'ec e

ment thereof. Glycosylation engineering inc

(ﬁﬁé%d}%lé?fgiﬁéé?ﬂﬁ?ﬁ%ﬁﬂﬂé@m%%ﬁ niSEisre efeaeef more
dnchadingigenetic masiay I@&@n&@mh@r@hg@sasmmﬁymh%%
IB aié)?l\évgses t?ﬁl%ghlsexebx?llzlg r\%dhg ts ’!gélaoari] 8}39 l(ch g%[gé?cla Sfuncnon
Such variants can be selected according to general rules known in the art so as

to have minimal effect on activity. (See, e.g., Bowie, J. U. et al., Science
247:1306-10 (1990}). In one embodiment, a region equivalent to the Fc
region can also form part of a heterologous fusion protein. In some
embodiments, a region equivalent lo the Fc region also encompasses a
corresponding region from another class of immunoglobulin heavy chain (e.g.,

TgA, IgE, IgD, and IgM).



embodiment, the glycosylation engineering is an alteration in
glycosyltransferase activity. In a particular embodiment, the
engineering results in altered gl é(‘)saminyltransferase activity
and/or fucosyltransferase activity. [0138] As used herein, the term
[0135] host celkaoveisaity fkintaf C@Mgﬂ&kﬁﬁ&&ﬁ% whi@h; GABrOR) the amino
[ 0 genegate the polypeptide an igen-bindin
rgnﬁlgoglerlcgu%(a‘%;]g%é presegr%t mv%% s tcells NG u%felgﬁﬁﬂj’rgqble for
srfiormg thq"ﬁahi?ﬂ%trdm @ulk@#@d)cewshlsubh GelG @nphiis, Bdkally,

RRUS K AS358 M p RIS NR Qe68llS: BRI ?%H%X@gnveloma

[0136] cells, P3X63 mouse myeloma cells, PER cells, PER.C6 cells or
hybrldéﬁwﬁsgg R i iR éﬁ%cné’ﬁdriffﬁﬁtmc@%etblﬂam@l
aniyiteeattyibutabls ooctlsFeanpis eonafithins @y iEaBs Fe G RR M ino
Iapsegnic Rlantor,.cyltured plant or animal tissye. In one
embod&%ent the l]Lostc flis eﬁrglneere[g allowz’fﬁqglpro(gu%‘f‘l%l?%?

sfestdariTating wholbet s vthimisufied glyostomtsnding affinity,
prefeaeaepmbed Ié@l@:ﬁlartl%eo@dma%n (RINEIRG 135 MRIREUAIS: B 1ular
ntllgca%éls @E\B%% ent or fu5|on protein. In certain
Rbodiments, t gﬁﬁ‘fé‘?}?%égwlfﬂ?‘fﬁmﬁﬁlﬁﬁ%ﬁd fgtigen
axpredy inteeageddereiscollnieor-markpalyeptidesriavie@ptors,
&n Tl activity. In other embodiments, the host cells have been

engineered to have eliminated, reduced or inhibited core
[0137] 3 6-futbsyitrdndrarise ﬁ’@tl\iﬁ?mfhé”@ﬁﬁﬁ’@o@ahéﬁmd engineering,

Jueosyliransierabeoastivity e CORIRASHES RO XIESSIQNQf S ion

enaggegth flécgos II(Eere ferasei u% ne as well as interaction of the

Core al.6- fucosy ransfera ﬁ%én\?&ﬂfﬂl’i]&“gﬁﬁt%‘ie@{@i%@?ﬂg

nagenn ké Pemtuth@ytemrﬁugne diatedbioetiufal pyieidicith includesgen

migg%g%ggng@g elg,gl@lrag%tg;pﬂ%@égn f ;f”%rj?' I c{ﬁotoxml%ng
ga

.mediated by a soluble Fc-fusion protein con urman
pd “P&é,u&??t%?éi%lr?%ﬁ?aﬁ%g e dhra iy sekadnig wechiagysiston cell,
ﬂa]uﬂb@gaﬁafg&f&diﬁiﬂ&ﬁoﬁ)a/ohmmaﬂgdéffmﬂﬁﬁgf?clﬁﬁ%ﬁ%&?hw?ys to
e uma mune effector cells are a population
a\gﬁ‘ﬁgl?kg%%/%e%g%msg}g%?ay r%coé)p?terié}soﬁ)%rgﬁs UrfaElhroliyrne

frhrdintgely bithe to ghiedrratgyion cediartibedies or af Feiesiam  in
w@@n@m@@rmﬂi@ﬁe%pr fuagtians. éﬂ&&hﬁn&?p&l@t&g& Bhne

clude, but is not limited to, peripheral blood mononuclear ce
HRE) A3 éilé‘iﬁ?%ﬁ%ﬂg’fa(ﬁfﬁ‘)a&%IP§t‘[‘G?E’4il}d(‘PfeﬁJCOSY“raﬂSfei‘ase

aam;body targeted cells are cells bound by the antlbodles or Fc-
[0138] Z“jfg'&gr‘%gd%‘ff%e RAMHBRYISS QL S SLON:PIQLEIng bifng fo target
which can be engineered to generate the polypeptides and antigen-binding
molecules of the present invention. Host cells include cultured cells, e.g.,
mammalian cultured cells, such as CHO cells, BHK cells, HEK293-EBNA
cells, NSO cells, SP2/0 cells, YO myeloma cells, P3X63 mouse myeloma cells,
PER cells, PER.C6 cells or hybridoma cells, yeast cells, insect cells, and plant
cells, to name only a few, but also cells comprised within a transgenic animal,
transgenic plant or cultured plant or animal tissue. In one embodiment, the

host cell is engineered to allow the production of an antigen binding molecule

with modified glycoforms. In a preferred embodiment, the antigen binding



the protein part N-terminal to the Fc region. [0142] As used herein,
the term increased Fc-mediated cellular cytotoxicity is defined as
either an increase in the numbef-of "antibody-targeted cells" that
are lysed in a given time, at a given concentration of antibody, or
ofoleerfilasiorunpaoflidingyin dneheae ditiginsut Qi nEleh thes targetigell$ ain

g¥ﬁ§$1ﬂ%§1aﬁ§mos[ Fc%llgn %;?%d Cel%ur?h Cytog?%%r‘iﬁ%gggn%ggﬁzesq

above, an or areduction’in t concentra 10N O
inerrassd Acpebteintia eherpedilimestidounding Ghéltangeticell$y other

EedURei aghigye theslysls efa Qh\%%éllém%% eﬁHHPQQ&’ if duce

tar%ﬁ %d cells” |na iven time, by the mechanism of Fe -me |ate
A7

el “8%?6%& ‘F‘ﬁcé’ﬁﬁlé?%ﬁg%ﬁfi? FéiYiatddcdmmarcore al,6-
Jytotdxivitytisselatiretoctbengelsarneyotyiciiomediated-by: the ¢

ﬁf’%@@?l@mg?&g% o%gﬁ fuassloqv eroteln (Frodgce b thgesame tyEe

of host cells, using the same standard pro UCtion, purlfu(:;é)llﬁ3
feontiistseee Smiagerilidthodstwhich are known to those -36-

[0139] Skl||edA§1 tRedartrbut thatibas PeLReRNArounsH Bb/oﬂﬂ%ﬁﬁll&zudes
%ﬂ 1pere edt ex SEE’ZS the glycosyltransferase GnTIIl b

0US USLLHB & HeretH T TA4Y BY 8?“?565?’??5%}1‘@1%{3?@%%53’
@Wﬂbb&y@dpsnd@ﬂbwlmﬁytmgwlmwﬁ@dﬁ Mmeaniaimmune
aat t | herein baying increase
i Rl s LR A g
Rarigly f”tﬁ%"ﬁﬁ“?ﬁ/ﬁe ¥EERHed ADCC assay is described in the

[0140] Exammlﬁﬁm@ummhmbw@ﬁ%@@lowzlﬁaﬁta%@ﬁ%lawgﬂ[ENH&E%P@S%
as follows: Ihe t cells_ that are known

j/ C TeC t US%%
{o'express tHe targe eaﬂh I dce ‘ﬁd’ﬁeﬁﬁhﬁé bind e heiitdrgon
Crfe@iébpéfem@f aﬁﬁbdﬂyoﬁ)ptheﬂassaﬂ p@émlnwffamopﬁmheﬁal lecda
:i?r ellsdARMCs): IRQIRLS QO Q08 af, gdrg‘lrc])glgamil ear
osen hea

donor, as effector cel S 3 he assay Is carried out

C§B§:8¢§M§){8 1’6%{:}%%&9&@@ ﬂ‘?@sPBMCs are isolated using
[0141] standate densit- mg&ﬁwgaﬂﬁ&@rmg%ﬁm@é%m%mt
lls/ I|n IceII ulture medlum the target cells
fgsr?é%%g(\;\gr? §Q;/qs:itan ard tissue 1(E:ul%%fljsmn SN em(is ﬁ FOSEIEY FOm e
f@w&%a&wﬁ%m@&@m%mmw higher than 90%,

[0142] WaSh@Q R4 lﬁM&ﬁe{hg%M%B?&Qw‘h'%9&3%"49?1&99&?3%%@; is

Féu ies of 51Cr, washed twice with cell culture medium, and

LA AT BTt Rt Bty Sr gesdcenligivhat

are lysed in a given time, at a given concentration of antibody, or of Fe-fusion
protein, in the medium surrounding the target cells, by the mechanism of Fe-
mediated cellular cytotoxicity defined above, and/or a reduction in the
concentration of antibody, or of Fe-fusion protein, in the medium surrounding
the target cells, required to achieve the lysis of a given number of “antibody-
targeted cells”, in a given time, by the mechanism of Fc -mediated cellular
cytotoxicity. The increase in Fe-mediated cellular cytotoxicity is relative to
the cellular cytotoxicity mediated by the same antibody, or Fe-fusion protein,
produced by the same type of host cells, using the same standard production,

purification, formulation and storage methods, which are known to those



iii) 100 microliters of the final target cell suspension above are
transferred to each well of a 96-well microtiter plate; iv) the
antibody is serially-diluted from 2800 ng/ml to 0.04 ng/mlin cell
culture medium and 50 microliters of the resulting antibody
skiligibinstarenadelediia the targeteelsdi-daed Srveldmiciaifeted o
tasting in. triplicate vari ngibody concentrations covering
R S R B Rk e
(01431 (MR) ddmetieidodvdufeiitiowedr anettsinitoeplatesbntaiding therotoxicity

labriey tangeheallaniesalv e misililes b and b (WA AGHE US4
%?glf%t&;)n of non-ionic detergent (Nonidet, Sigma, St. L §
inste

t. Louis),
SRR Ba g LTI 6Pk apERdy: these o4 prérgs skill
spthetanedis relepsel (SBYContigls Sadibidonatwallsintbesplaten
ining. the | t cells ive 50 microljters of RPMI
ek i it At i el
above); vii) the Deriverriresticallpidn ethapvoeltiinged de50 et

enfRed serinsiiecans incubaies foiuh Pyt dGhvilikBOapicroliters of
the P% C Sld_t? ension (point i above) are added to each well to
yield &l effelt5r et R8N FATGO EERNSRY feodmewnre s cals
(AEYIGRk ivdttd Unohe bB%! GO 2 ativnbptiereah TGy fasrbr B WSdK)y
ibe.cell-free supernatant from each well is harvested and the
experimentally released radioactivity (ER) is quantified using a
gamma coutierssey e perdemtagersiispiritaydns irearaliated
for each antipody eencepimtion.accriding to,the fomdad density
c(el%%tli{l FEQ%SM I@-Sﬁlﬁlx 100, where ER is the aveﬁra%e radioactivity
ifad (38 FonEh Kbave #Briiat Shntiboty CHHEdrt &AL fik

quan
qultie medrage radioactivity quantified (see point ix above) for the

MR controls; pee pfgme}fg%P%‘éﬁQ’ QQZ%%S@%’&X&&%QESSW ulture

radioactivity quantified (see point ix above) for the SR controls
PEEESo F?ﬁ"\vx?gﬁﬂcfvg)‘: ths sHerRedEl ADEO et aflet AR itk dishar
tinoréase waed maximuncperagniageahspeifiadisis@bservato-
S recr bR BRI ol o g
JsHIrE fEsanerivana h dsertentage wlispacific

11} 100 microliters of the final target cell suspension above
are transferred to each well of a 96-well microtiter plate;

iv) the antibody is serially-diluted from 4000 ng/ml to 0.04
ng/ml in cell culture medium and 50 microliters of the resulting antibody
solutions are added to the target cells in the 96-well microtiter plate, testing in
triplicate various antibody concentrations covering the whole concentration
range above;

V) for the maximum release (MR) controls, 3 additional
wells in the plate containing the labeled target cells, receive 50 microliters of a

2% (V/V) aqueous solution of non-ionic detergent (Nonidet, Sigma, St.

Louis}, instead of the antibody solution (point iv above);



lysis observed within the antibody concentration range tested
above. The increase in ADCC %j?g_elative 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, purificdtiothdeprmitation aridastotaide mmdthiods, aduktiohal
\Qéﬁsklg ﬁQté%%%%Eﬁé’ia@%%&%E&téQﬂ ?&%}OQ %Q%ﬁ@rolite_rs of

roduced by host cells engineered to overexpress GnTIIl. Antigen

e e ReEumesigrniEady IEkaARtRREYCIOLYE AR CRET MRS
Acid Substitwtipns {fd ddlaionrrasreslathe prasestdmieatiansisx ¢

irected to ABMs comprising madfied heavy chain and/or light
OB TATRL & /oDhehS g to he -35. discovery that
the ability_of\tﬁ‘s)se mmmw&m@g@wm@m@m aabove)
ARt APHPERARAYR rtmgf@tsl%ﬁéadm%& QLIRIGES BAYEANGANhe

be enhanced (i.e., induced or increased) or reduced (i.e., inhibited
Rt e 2L B 4BCRYRBaTRAR NS s HHOBVEERAL ARventiBi
lpr@avides polypeptides, including ABMs, having modified heavy
chain andlordOht e Y geoians.andior ¢, ledlans fugleicaeid,
sequences (Ie.g. vectors encodalng such pgiypepﬁ]ges, methods
ther gandrating ! polspepdded tratinity rifdtifie dihudiipe vaingan @forma
dightechain V regions and/or C regions, and methods for using
same In the treatment of various diseases and disorders. 101451
It is known tffat seVer I FIERRER IS HEINVSIEY fhlthigted for cach
thissapeutinccafficacy ebadiibodiase ifetuding BRI BSANde nO0,
cellularcytatoxicity (ADCC), ¢ le t-dependent gytotoxici
e s T MR e SR
Piekadigorcmbivitan R delthyraveaceatilipretifepagentidel sips/Rant
iﬁ?&ifﬂfﬁ)tﬂﬁ?ﬁ@gul@fcgﬂé&ﬁs(@@fp%ﬁﬁmpéﬁo%g}@ﬁgﬁg Q§ industiene
of cell death and other cell signaling events by agonistic N
ARG BV BB ARGt B (S g point vi
#hewed the induction of caspase-independent cell death

charagSerizeq&ygg&gpg%gdikgs f@c@ﬂé& Sag n&'ﬁ'ﬂgxm% increase in the

phosphatidyl-serine (PS) exposure, morphological changes
BEHEIOMProsdigo dife 9 Bptdkes, £935eirhs WoiHotic antibody
RPeEegatinn:af  Ewinglsabare0ma eelSelycstimiatioronihtration of

agonistic anti otdie against h? t 1 smembrane gl cto,rottein, .

RO S S U6 B3RS Sl oBes AR Y e Es b Begife
I@wrcobemes@ 3viHE 641563416200 3Pn deikewize rélghnestedatbeportddie
iﬁ%ﬁ?é@ﬂz%%%’?e?&%@@'l@Qh%az&@é@}{s&ﬁs%?&a%ﬂ‘%tﬂo@a%?ay,

with anti-CD99 monoclonal antibodies (e.g., DN16 and YG32), |
ik fdy tge 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 GnTIII.

Antigen Binding Molecules with Heavy Chain and/or Light Chain Amino
Acid Substitutions

[0544] in one aspect, the present invention is directed to ABMs comprising

modfied heavy chain and/or light chain V regions and/or C regions, and to the



[6145)

homotypic aggregation of cells (Hahn et al., FEBS Letters 470:
350-354 (2000)). Pettersen et a,j[ identified a new functional
domain of CD99 that could be éc?ﬂvated by the anti-CD99
monoclonal antibody, Ad20, which activation induced apoptosis in
dianstoynied ecaliSt{Réttersen B aty dndmemurioli ghebrd 3B vA942 a

%g(c??a%il%'ﬁ’99&/'(9%%&9{!:'[’8%‘3_%1%%@3% b8 HOHLENGA0

induce caspase-independent cell death, which is associated
Wvith iBgrsekete tariesrd b ATZadoresiGrialiig iBEavwaA s VRIS Y gich
1805k 08 28822 8902002 ) Jaaehn ofrtRedab ayE prRIioNgdiuding
references is incorporated herein by reference.in_its entirety. -39-
F o A Gth P ST R P B S SR €950 A5 C
mimanded tesitegematy) Gng CRERS{CAMBPIAT HudiH pdisweptides,

%ﬁ%&@%{%ﬁ%ﬂgé%%%%%%% e A

disib Mol GiReT O ABEISFAP LN ABOTIESUWRIPTtRS SIS Sghafigiment
SGHYIbn anki6 121 2L D22 and Her2), ability to induce
apoptosis or growth arrest was enhanced by chemically convertir
i ko8 e B b R S
Alerty Sei. 284L3E09- 1dc{ddieg ) attihaly sppecotieradetiiataheytotoxicity

(%%@@ﬁeéHﬁBie‘ﬁé%ﬁt%‘é%e&elﬂ%%%&Qcﬂ?th@tfy@)si&ﬂ?'ﬂfﬂ@ RABKREn of

ypercrosslinking by the tetravalent antik odél’jomodimers. Ghetie
BPAh P MaNoRess aatihe plrsligs o ?‘)’.“Cﬂ%%@i-lﬁﬁl?%}’ﬁ‘&éﬁﬁ
prsieases apnpiosisdhave @lstdeendalievad Horaughikeitsemeds
condary antibadies qr Fesreceptor-bearing.accessory, cells. See
oA Bl B SR SRS Bo08) At ar e

nracelbove anitadinckprefdasncryisiédcolporsted Herdin thpwed the
RIRIRACR 5 QOMELICIRLATL MR URIRG, 2 06 UG
theory, the present inventors have_determined that modifications
e AnThi agiahselatisyetne SRR RINYS PeYRIN'BRISH Shfgeh
hifvdingroptizeuieddn @ifeaptiieabiitydf tachABdviac indueetirm of
inhibit signalin V] nd/or.crossAinki f tar ntigen.
R R LR

trapimsltn Gl pepr ttrthe (PREgI68 o fRER-IAMAUE I dBdin arth 482

Iﬁlﬁﬁb, t@%ﬂi&aﬁs&i@é@, iﬂﬁL@@Eﬁl@%& gﬁ@#ﬁj@ﬁﬂ@@wbﬂé %n&t%fsﬁée, gmtn et
effector proteins. See an ot a, Nature . -
B LR AT AT e il Py PR AR LR

withlectiaDies | kandecsorketjhindiof the. IO inh& G8glomiich led to
IRORIE S bee KR APOSIIORB AL 1 19, aRshI1Z IR e N H 1edion
and positions &149 and 150 in the CHI region, and noted the high

@@%Q e Jfettersen ef al. identified a new functional domain of CD99 that
could be activated by the anti-CDY99 monoclonal antibody, Ad20, which
activation induced apoptosis in transformed T cells (Pettersen ef al, J
Immunol. 166:4931-4942 (2001)). Monoclonal antibodies against CD47 (e.g.,
B6H12) can also induce caspase-independent cell death, which is associated
with cytoskeletal reorganization signaling pathways (Mateo et al, Blood

100:2882-2850 (2002)). Each of the above-mentioned references is

incorporated herein by reference in its entirety.



10146]

[0147]

conservation across antibodies of residues that make up this joint.
Lesk and Chothia, Nature 335: 188-90 (1988) (herein
incorporated by reference in itsehtirety). However, they did not
make modifications to the ball-and-socket residues or the
residuksothdingismviti]iyertanaoltcial sghowehtoat. gepificativasd
0 cabat positians 10; 13 AF 2R ntiAlEing anthady agaipet.
Koman 7, resu teo?ri a S|gn|f¥cant 0SS In neutralizing activity o
icannippoys butugidnrstiafféet birtiing oithOantibod\2io AP Tar et
@0HYLNE - ARAGHIE AL Ly URMIAR! BBe1b A48 AR L) eRaN

Incorporated by reference in its entirety). However, Landolfi et al.
%&%?‘é?ﬂam‘ﬁ%ﬁéﬁ'&mo-cﬂﬂ%%6%%@0%%%50@&@}%8 fdndece
qelpsignalingronth mediate antigencidss- lukinga]B148) Wik the
multivalent ABM, bility.to change the orientation,of th .
A e Rl e, s
Hotiits- g units waestesslaseh phekdepviphatremagkipies due to
Aiaen qil_egmgesise@a@gelm&ng%aem@{%mg YIS (B
other facilitates greater or lesser. interaction (e.g., cross-linking,
HHRSHY AR B betiREH the %{nu&é%-u#?ﬁg’; #6t% p?éa"’i?(?%*é“
e arglesidach Yid/ \fhe€idddClpgaisin aavABMoisb@rieatigeved

t%ﬁ-‘&l};ﬁhﬁute”ﬁ%eagp%@&P&Qﬂiﬂ%ﬁﬁgée%r%lpE%U&Qég{b@b%'a? I accessory

proximity to each other, the bound antigen units (e.g, cell surface

relbeptes frteetilead Romexlde HedsastigRt hid liosedproxiramy ebthe

8200 pthsodhughtdntor.epafarnrtion thatissesefaverallg.
for int %tion. This roxlijm' on ormatignal change can
it

ty or
mediate' IRTEraLHONE, for Sx%r%‘b“fe,%? &8 YinkiR g ey Tnventors have
dligomed Zationp bidweeers tietiboanthanrtigensd@n thehothiboWanoge

QLRI afihe Jtigsn hHinding sies.se4hat Y Ae-farhes M

apart or have a_less favorable conformation can prevent them

HSHReiREdPAERTh g SO LaD FATHING AR FestitivEing phéaveet eptigen. The
interfececanaispihe reedifiediter1affecttbsranioenddndirgisitevith
orientation. Eor exam Kabat residues 40, .80, 83, 105, and 106
B ot N B 8 S el 0
ivief@tionserfampibiBliGOvithentistivispbrpsiaairsighalinte Lesk and

dReeRaNsm=. 288: ke aleelogk(.9.cipdHeed Ahinhiblatdty A idues
ABMs of the present invention, In one aspect of the invention, the

R AR R PRNTE A A AS e Rh BS PRBRF GO LBl
sufadiesece piastprotelisdncl utling tormechannehlire d1G spgateiand
%‘%‘n %:Igﬁ‘yﬂ) enyMelinkad callSULAGe TeGeRILPIRIENS: 3G ee of
conservation across antibodies of residues that make up this joint. Lesk and
Chothia, Nature 335: 188-90 {1988) (herein incorporated by reference in its
entirety). However, they did not make modifications to the ball-and-socket
residues or the residues in their vicinity. Landolfi et al showed that
modifications to Kabat positions 10-13 in AF2, a neutralizing antibody against
human IFNy, resulied in a sigoificant loss in neutralizing activity of the
antibody, but did not affect binding of the antibody to its target antigen.
Landolfi et al, J Immunol. 166: 1748-54 (2001} (herein incorporated by

reference in its entirety). However, Landolfi ef al. did not show an effect on



Chapter 15: Cell Signaling in MOLECULAR BIOLOGY OF THE
CELL, Alberts et al., eds., (3d ed. 1994) (incorporated herein by
reference). Thus, for example, tHé-cell signaling activities of the
present invention include, but are not limited to, those which
kesulliinapoRiasies!ldifferentation &i‘ﬁlé%rpéé"%egﬁl% antigen cross-
Zﬁr{gﬁlﬁgferaﬂon, and cell'survival, as weﬁnas any of the agnaﬁﬁg steps
Ufthe pathway. In one embodiment, the cell signaling activity
[0148] occurs\hthughuliv Sz yaraviinke dugee RiQik dRs@ PRIMGWRStion of the
diment, the enzyme-linked receptor is a receptaor tyrosine
e e e oL i S Gl P AR Pound
g et iohehdnaaldinietkdesdptors MakipB1 SiikFhemidificek.
rea\wyshain, o |@E‘taﬁﬂ€é'ﬂ Vniggionsandiar %Jﬁgi@g Sgpgawre & ?ﬁl\sélsgr

of the present invention, differ from the correspondlng‘lgonr_nodl .
BAFESE o pepiestnging SansHrditiySichikehterinbreattigen units,
Fegiensnbic aif léastiboneaaphng asitl SUDSILCRNCTNRLPRAIGATARM is
" ing.. ar.'nopmodified’ . polypeptide preferably comprises at
AR R Al S e SRS
Kecprbrabed thsihguetvnitnsesaiailabledt thefant foregeneraliinges)

Ralypeptides:camprisngesaeavkahany JREIQHE" GHIERGIONDS 4

ortion thereof and/or a |I%Iht chain V or C region or portion
?ﬁ%roe%l*?tfﬁn sg‘gﬁiflsc BoiBoHiE{E, (e BareREYbly pepticaqsimy or
entigembindingmgleculenatid comprisessatileastampertionsefakvd

VLiiegion. In cerain smbodiments, a modified heavy chai
and/or%gtlﬁlt czha?n’\/ regieon maey %‘gelmése%rg}%?gsd (e%f é%%o?é?ﬁlb §" d,

PHEABRT I delissabineresny iansochnt Beuse datthen apart or have a

keterolegousopipeptidenbeheite shehaTRGRAIROdY Fc. In
invention, a modified ABM or

one embodiment of the present )
10149] fragmégrllr?lﬁ?e?gé?r%%‘%%qri%te %13{}3%1 ﬁf@i@iﬁ: fiRerambs medietto
Hés\yherraingerdgidmosifeaginaentisherBof & fugad Kabaheaiguehain

fORStankreg: A sisting of 1A, 196,
S A A T
H

i Y?bfaﬁ‘?went, the heavy chain constant region is IgG. In

[0150] anothahemfdimentof he presenkinventisn:ma nadiliedHRM are.
fragment. ther ompri a fusion protein, wherein a modified

R SRR o RS s aeenet o0

thoristsntivagidn selesietkirman tischayioup oondistingofibgs, igBated

dﬁ&hg&g &11%!&%94\4@&5% ?E@ﬁ@ h&[uﬁﬁ{é\éﬁﬁy&&lﬁ‘éfﬁﬁf(éﬁ, (%}— rcl)tr?in-

] rticular embodiment, the light chain constant region 1s'IgG.
S BOaRTEAKs s R BED R BF tREIRvENti SReCEABHEE.
CGhupnoleS atith Sihy(gige, igGpcomplsiB@light eraing and haaers e

a(ilj @Hgs, &%\@891@94) (incorporated herein by reference). Thus, for example,
the cell signaling activities of the present invention include, but are not limited
to, those which result in apoptosis, cell differentiation, cell growth, cell
proliferation, and cell survival, as well as any of the signaling steps along the
pathway. In one embodiment, the cell signaling activity occurs through an
enzyme-linked receptor; in a particular embodiment, the enzyme-linked
receptor is a receptor tyrosine kinase. In another embodiment, the cell

signaling activity is through an ion channel-linked receptor.



modified heavy chain and/or light chain V region. 101521
Polynucleotides encoding a polypeptide comprising a modified
heavy chain V region or CHI regfdn or light chain V region or CL
region may be prepared by methods known in the art using the
[0151] Quidangg.0h HaeRAGREN FRECHIABPRHAR RAUGHIAT S8V ns of
The‘%g ethads include, but are not limited to, preparation %/ _
Sietfidtt o PERgUrtabauditiedisre e murpebssn@ERdificd
m‘ﬁflgmimtiémob@am&h Mf%ﬁgﬁﬁiﬁl@frgﬂb@lﬂgjfégﬂﬁﬁpﬁr@gleast
ic.aci cQdi e p eptide. Site-directed mytagenesis
%Hg %&gﬁg r?%%gm%%%%ﬁf‘g 3 p(r){al%%riﬁ g'?snl}bstifﬁat’fgﬁgﬁ/ilr?én%g? pglified
ferpfipfide Rrolenbiyzormsisns it et an(se ofgn Gailtedebadvy chain

BlUBlBICoAGid S RESa} oAkl 43incl ABRYANL KUK Ll e RIS
Natl. Acad. Sci. USA 82: 488 (1987), both of which are hereby
MCoporatse BSFHETEENBRY SBAGHRCAN ChryingTesrsies (irbeegign or
nettagehesis ahDdiA, thernstartingDNACisegitered Byditst thereof. In
iz 0. 0ligo, i ncoding the desired muytation to
e P e on U b e
Hulysrsradests tisdertb ayntrdaizefr Sfiresdébna:stvandpusingin

ehibdibiidized plbgnmudciRalide SRS ANt HFIRE SSINAE be
stlrl%lna egf }:he sg&rlgér;lg I?Nﬁ\ as gétem late. Thus, the
%lgonucl(eﬁ'i & R R G B BB AL Red 36 ratdisad to
thbeterslitings dolipericandeddNAs§o 53 1R GRuBUMAATRNESIS isnc
alse suitablerfar ing an cid Je variants of th ere
nonmodified s?gr%éggl)?ggg%% (Jﬂsre%?,ﬂeggc.{j%%ﬁ?e %ﬁ%.?t&hc, of
REFSRES. ﬁ‘?.‘oﬁzBﬁ?@@(1‘9‘8’93%@@%3?111%%rb@ﬂf‘éﬁte@ilttiy‘t’ef@mt@).
Briefbng }Nmsm alkamo ldﬁ%@ﬁzt@ﬁ?fﬂ @tiﬂi%}fﬂé‘gﬁﬂj%gcaﬁ ]fﬁt@ﬁ'%%
%terian ip .a PCR, primer, t differ, slightly in sequence from the
éc%r espondi Or%f ohfgﬁqfa%gqh%fgﬂg”ﬂiﬁgdcgﬁ hEARE ST HE s
theratilekp langetiqulantitibs Bfants peciie N fnagment: thatw@ifersc.

fraab e LemRIAle S SauR e oY, 3L NG, ROSHARS ML B gmen
rimzrs differ from the templsgtﬁeg.Y [C?%]{S%%’%%%%r{?e%gr%et od()1r01$r gment

RS ARG DREI A SRRt s Bl it Beislight Bama Y areihe or
freghnaig ukedesdsifad by \Wellsetialin G@ﬂ&zﬁ"ﬁeéﬂaﬁ'@@gﬁ@@%@m the
' rate ence. T tartin aterial is the .
S At SNUA
the el nib difatdicrisecaswsits)tiththiéebtatting OMArto bgomistated In
speeridentiiegimERRra DYt HR A Qe fesiistion %Mgﬂy&'%%ﬁ%fe

sittg n each side of the identified mutation site(s). If no such
aPelst‘?uéiiceﬁﬁ%ngg WS i pRe Feimsratsl hrsing thaisbboeng a

modified heavy chain and/or light chain V region.

[0152] Polynucleotides encoding a polypeptide compriéing a modified heavy
chain V region or CHI region or light chain V region or CL region may be
prepared by methods known in the art using the guidance of the present
specification for particular sequences. These methods include, but are not
Lmited to, preparation by site-directed (or oligonucleotide-mediated)
mutagenesis, PCR mutagenesis, and cassette mutagenesis of an earlier
prepared nucleic acid encoding the polypeptide. Site-directed mutagenesis is a

preferred method for preparing substitution variants. This technique is well



described oligonucleotide-mediated mutagenesis method to
introduce them at appropriate locations in the starting polypeptide
DNA. The plasmid DNA is cut at¥hese sites to linearize it. A
double-stranded oligonucleotide encoding the sequence of the
RiADeiwsenihe estictionsites Uhconiaining the, dpsired ) 4as
Wg%élgn%@s s%?thesae‘d using standard procedures, wherein the
0 -2t BA AN BFthE Gy Shercidbtiad de Sinfhitist 48t pstalyoshat
thlenbhyhyritized iﬁlgﬁﬂmtftSihg standarg theﬁﬂiﬂUﬁSc{\EHjﬁlg out site
0li tideis r ed to as.the cassette, . .
B TR A ARER S aiing
EB eI antide throetivls BEthestindaritetbplasmidySactrahdtof sarh
M'mﬁpmmﬁ%gga%,mmqaoﬂml%ﬁ@qguge@?%%%@%an
thte mutat%gl DNA% sequencily[{))_l5_51 Alternatively, or additionally,
SR ARG AciBestg e e olangs sl eptier varrarnd
seingbe¢hdeterghinetchnéndfathucleiciagidskguenae iendedingiauchne
- [ id ! riant can.be generated synthetically. .
D T s S BRSBTS AT BETcBne iy e
h%%é‘iﬁ’éé%’jb%erate an ABM having a modified heavy chain V
[0153] regionrarid/enmesdifiad:Chikregienicand/araimodified light chaig.y.
re L%?s %r%%or modif?g% L region, with altered ability to induce cell
Signaling activity of & ta g%%ﬁﬁg%ﬂ%gﬂetﬁ%@%Séﬁi%agﬁm 46 al.
YampleiddReith (8.g2 b88hd 19§ thehtaryet mntigemted ey Clference).
sianRline,actlhl GARAR A0RNIN ACHHIX QLANBARNISLACINILY: ;.1 iy
According to one aspect of the invention, agonist actlvﬁ])% IS
Hid Rty hebdiffeustistige rspumgnisiaciiconmenindimistiva
ieedl raepiitaDBLAAs50 Ciaiadd ecapiarApddRitialgs a&el Signaling »
at n a specific, e diment, the cell signaling pathway is
R B el L oA A SEPainge
peathonayiers dadIndifferedii Sropablevieaypladccording to another

[0154) aspechabihie INMBAIZS: ABAOARIREATtMI.RY 3, 00dif i%gtag &t' &Ni
S

binding molecule occurs, for example, when the ABM binds to &
Rasf I FRBASFIEIGLE SERstERTd doe B o prétrartd thalindd fiomesr:
el ﬁmﬁ?m?tbmzn@?dﬁEMiag rﬁﬂ@{?im% g ?@Asﬁatd@g@m\%;
t e eV [ ex OCKI e._ninain
A R O R TR et o
i lrortiins dObA Ry th eneteisd- linkildgnoifiofig hverizatiorbeof unique
rECERING S RLEREMSIRCH e M ALW R IE LR NBGeTSANLIQN Indysfion

of a \?\EI signaling pathway. In one embodiment, the cell signaling
"SathWhy THATHE™ i nfsSitEd O Histupidy b Lerrairdwirnsathivahors-
darwibet dipbodinveide-theliated mutagenesis method to introduce them at

appropriate locations in the starting polypeptide DNA. The plasmid DNA is
cut at these sites to linearize it. A double-stranded oligonucleotide encoding
the sequence of the DNA between the restriction sites but containing the
desired mutation(s) is synthesized using standard procedures, wherein the two
strands of the oligonucleotide are synthesized separately and then hybridized
together using standard techniques. This double-stranded oligonucleotide is
referred to as the cassette. This cassette is designed to have §' and 3' ends that

are compatible with the ends of the linearized plasmid, such that it can be



[0155]

[G156]

10157]

cell signaling pathway that is inhibited or disrupted is a cell division
pathway. In another embodiment the cell signaling pathway that is
inhibited or disrupted is a cell stirvival pathway. [0157] Likewise,
the amino acid sequence of the parent polypeptide may also be
amedifiadiegenaaigsnidBMihpdag @ mediiedihe meynohaigl \DN A
re iec%ln or modified C region (e.g., a modified CH1 region), and/or
4 modified light chain V region and/or modified CL region, with
alterech Biitiay el mediatdderiosstiVinkheg dfsone amivoreatatgetquence

LGRS yhcrthadmadified. ARMdg.complexsd, withie.gqReund e

to) the target antigen(s). In one embodiment, the bound -44- target
AROGERS R R O PR B R SRR SR RS arER sb UGB! LY
closerTpeaximiydid eaghmthartangiamaprlopefedonallbe modified to
conformation it interaction,;an, they would be by e o modified
%orrespondlng non-n%odllﬁlea parent ABM, ere%%/ Increasing
CHossetimkingraind oligodiGaddigh beaweEnrigsoboudgantigeesl L
ReRther:ambodimentythe hewad.target ANUOLRSHE & LallsY Qﬂ%%n
or

receptor molecules) are kept farther apart from each other, an

W B Ve Yo fOFRATISH Tor i tefrabiBRe oA PEHEEH A Be

Ti}ethellcsfg_eaﬁr(gﬁdhnigirpmﬂnmﬂiﬁgﬁﬁar@bﬂﬁwh therghystesuicing
éc%%ﬁ*ﬁe”%”Qn%r%%é't”%f”@ea{‘n%&'f TG0 '%Eh?f% WEeD g by a

bound gntlgens.l a particular embodiment, the 1 creased

Brdsielinkivigor bijirachziiols radiots iin e deed apbprssidrape-
AvaheaerRedimant, he.iecreased GrassainkingQy. In a specific

oligomerizatjon results in increased cell differentia%gyn. In_another
f"éW?B GRErP e Y SORHhIN LPEELS RRRP B SIRgEmEr dfighoter
aebulsnkmidateeasédigailigropdihvaecreasee califaevisionn grathway.

%&‘%ﬁ%ﬁ%ﬁ% Gelliindyal J%%%%HQ%B?%‘%&H&%‘? EL‘ER;"@E? N Gified

lological properties of the heavy chain Vregion or CH1 region,
BigghbEnag Pogivhsret: Figismmayben Rcomplishdy gy: ccll
Selesting suhstifetiensfhatdiffpr-signifieantyuinitheir afteat sRRaling
maintaining (a) the structure,of the polypeptide.backbone in the
1 tha AL TR o g A AHBELor RO Beved
foorfermétibm bibiiing tivdrgding angdrbphpisititjcofithensdoftionlefan

h% FRH96! 5len PLAB)INE ik e didg oCh A IH EHIACAIATHNY

residues are divided int0 classes based on common side-chain
Prespertnss o L drelsRYBCh tha dhDe/aFCRSERHAOr (2GR A @ coll
diciiaphilieh €y, SBi, dht; efdodiicier, s celllisignaling pathway that is
inhibited or disrupted is a cell growth pathway. In another embodiment, the
cell signaling pathway that is inhibited or disrupted is a cell division pathway.
In another embodiment the cell signaling pathway that is inhibited or disrupted
1s a cell survival pathway.

Likewise, the amino acid sequence of the parent polypeptide may also
be modified to generate an ABM having a modified heavy chain V region or
modified C region (e.g., a modified CHI region), and/or a modified light chain
V region and/or modified CL region, with altered ability to mediate cross-
linking of one or more target antigens when the modified ABM is complexed

with (¢.g., bound to) the target antigen(s). In one embodiment, the bound



[0158]

[0159]

(4) basic: asn, gln, his, lys, arg; (5) residues that influence chain
orientation: gly, pro; and (6) aromatic: trp, tyr, phe. [0159]
Non-conservative substitutions Wil entail exchanging a member of
one of these classes for a member of another class. Conservative
gHiestituliens will, entaihexehanging mmember 0t orsigiithaseloser
classets ftora othr_me ber of th(te sa?r\‘ﬁnle cl%%s. -4t5- xem Iag{.
BotypeptiaésComprising Moditied ABMs [FT6U]Th ohe aspect;, the
thradbeit invedthorbis thelated spoaditigexbmdinicdpetegudB Mitthereby
aming.acid pedifications.thataleribe atlitkOiDEARMEEens. M

induce cell signaling activity and/or to mediate cross-linking of
aaqtRyE fERRdBiE e niBO dHB IREEE FEHfRAIDR tEoth U receptor
nonaplisesatieastaner apindracichcasitdie, substtitionds aleaste
SN, framewark fegion of the, *%ﬁé“%%'?ﬁ'%e%'%t ghain variaple
region as compared to a paren dleculé: Ira par%cuﬁ%r

repdiesdirnersnttheBadb stivedionred pldee awmsrioacie sediddag nand
DEAEEHRI R RAR SisHedpmbedimentihemedification (One

the ABM comprises a substitution of an amino acid residue at one
iBFRiSTS BPRABKNSSYifbse e Fater 1S ingrarsaed ity
chdiar wartakie cegita. ilrranethebsembocine nti ghesrivad ficatiahstn
ReLBM.opmRLaGS & ShRHIN.of A0 ATINE ACLIBSING rose.
ﬁeavy chain FR4. In a particular embodiment, the modification to

ineneBw ebgapiseatiansupslitutioriorercansiib gette sivesd spl

SR ephkabatpasitions,410 or 112 in the heavy chain variable
region, én another embodiment, therodification to.the AB

( M
compridBEA TPEHIE2 UM B 207 PAYRRIGE SRERRALES P Tn B g

cmhmi_matem@linteftfabeeeenweeﬂigh@wiahﬁ r€gi@giorsl Iwa'qmqmy be
RATH LH&EQ'HPQQE&EI&E’B%@H&&Q %Hﬁ%%f&%tﬁ%lfﬁﬁah{k&?m&%%efif@a

substitution of an amino acid residue at one or more of Ka
Posrivig, @bihg3irtemroriberibIslifs brkerpbdhnere ghthe
sahm'ma@@i,dﬁmayab@@ym&iaﬂtﬁei cbm%aegaﬂf_tg@at%@mmu&aﬂh@rg&mr
t rent.sequence that resuls in t esire nge.in :
B . R oy e o e e e e
dray. Bemnpliseseptad ngsanee ntivel fraimewbrkl regiormetioparenon
delgskievith g.dramework region that comprises a desired amino
acid residue at a particular position. In a particular embodiment,

the médificalitHtPavEcABH ¥aniphisds Ifeplacing the FR1 of a
parentanoleauieravithdibeniR| epcededidy a germline

(3) acidic: asp, glu;
4 basic: asn, gin, his, lys, arg;
(5) residues that influence chain orientation: gly, pro; and

{6) aromatic: trp, tyr, phe.

Non-conservative substitutions will entail exchanging a member of one
of these classes for 2 member of another class. Conservative substitutions will
entail exchanging a member of one of these classes for another member of the

same class.



variable gene sequence. [0162] In another embodiment of the
invention, the ABM comprises at least a CHI region and
modification of the ABM comprisés at Jeast one amino acid
residue substitution as compared to a parent polypeptide. In a
PREHGN FRIPQAimE L e mediiicaion 4 e ABM comprises
substitution of one or -46- more of the amino acid residues at
[0160] positioins A8 ader and/girdshtinnilatheaiy relagih eonatarh regiong
dhedlin Aol R Ra Sk RGN IRD I8 ATERAEIR MAATE R 1o

antigen binding molecules comprising one or more-truncate
OHRS GilesisarEnt aptigien Being medideuteosslichineuplcantigens. In

&l RBswyillseRtalks AbaifRINFAUD HHA SRECHiGIMsdetermiNRY amino
amino acid residues for the given CDR. By "specificity- )
AR SRR 1 et RSB RTBtEeid drehsety chai

erm
MVE&ed:haim eaiidractioonnith dherantigen. dnpgeneriablanly.abouta
Reellth EnengHie ol URLERIANCSINAQNEN SR RARICRAE 1,
inding to antigen. The specificity- determining residues in a
brarticeranCBR cindershardrieabsyinsnie famipidi fesinp ieatiorh5M
intesatemicsopsiacisiismadhrerlimeansional Bﬂ%@l'mgn@&dg of Kabat
determination,of the.sequence variability at a given residuge
R i LA P TANGHE BeCREdTR Badireirer
anbEsER heo()dBeHid89q 1BO5)Biiecoontdsnts ofubsithtare of an

herepydacrRaratediRyreiargncedn their, entieety, [Q1e4k nent. the

Accordingly, the invention is also directed to an isolated _
mefificrien ttith e SRprisiyatse At b tomplemuentariagid residue at
aeterminingfregianpotitoparenbmoleeuie Aea yanant ek ineated.
form thereof containing at least the specifjcity-determinin
i S e R T
aspirePigeihesipslyrkitiattid dnethedidhs dinsiothpatypéptidetween the
Palerebiyisuchiselaled BINOUARRIAES FREOHE AlfioRion o e
&ﬁ%peptlde that is a modified antigen binding molecule. In one

SAMHERES AP OtdR BoRTHAEESTHANE brTisIMBRESHRY
KeterpoiniiogsréQi 80,88 Erentifgolecule, or variants or truncated

{0161 formsﬂh@ﬁ@%ﬁﬁ)%m%l&e nagﬁxelggtagﬂ isgegieﬁgti:ty-ti %g?irg]inglligrating a
residues for each of said three compfler%entarlfy eter ﬁ‘nng
nEgicwHEti bt PEmberivsert e psulihucleotdirehdodes thée

Antiseavariablesegionofdhedight anbeavy shaithofA4DIMaRE may
.0., humanized invention is further directed to the

c%e rise re :ilacm %‘dantibogry' Thegl : i
PO e ReS RSB, "ele oIy FritTe8tigerarent molecule with a
framework region that comprises a desired amino acid residue at a particular
position. In a particular embodiment, the modification to the ABM comprises
replacing the FR1 of a parent molecule with the FR1 encoded by a germline
variable gene sequence.
[0162] In another embodiment of the invention, the ABM comprises at least a
CH1 region and modification of the ABM comprises at least one amino acid
tesidue substitution as compared to a parent polypeptide. In a particular

embodiment, the modification to the ABM comprises substitution of one or



[01651 In another embodiment, the invention is directed to a
modified antigen binding molecule comprising at least one
complementarity determining redién of a parent molecule, or a
variant or truncated form thereof containing at lest the
sRecificity Qﬁi&?%ﬂif}gs{&%g H%EQE&@'%@OMWWWJ@% the heavy
determining region, and comprising a sequence derived from a
H&ér&?ﬁﬂﬁ‘ﬂﬁ%‘?ﬁpeptlde -47- In one embodiment, the modified
[0163] antigemhindirg aelecileitomprisasitiues mmjmtemag&y binding
fieiermining,fegions, of e, parent molealie, O MAHANE BLen binding
truncated thereo contalnlng at least the
wedesficitySueharmmenieg fd3Rtiuws! foneithiiot suimreethe specificity-

&&B@ﬂﬁ%mgr&ﬁﬁﬁ}é dRierminings'egions |§i@ﬂ0@§f{35@§3t "sﬂ%%ﬁczty-
modified antigen binding molecule comgﬁéses the variable region

TG ARELSHS HgHE SHARGUYHATC YR aHd parftetiy ekt i the
embodimenth the artigen higdirginelbcubeis anelfifteticoeghjrd of

_ he_j od|r ct methods of
e K A S UAe, ST Fes
deife it ecidatmient srdizdaseDRaribry Jééﬂtiﬁ%li-’réréfﬂbﬁiampie

clingrdessn [@i@ﬁﬂefhﬂ'&ﬂﬁe osyR:ihat §6Mef&|e€1@§ﬁ@@i§ﬂﬁﬁ Aginyelved
the therape efflca of antih es mclud ntibod

T e R S e et

sytotbxicity (i€ DE rnathddh ddndbetion Eﬁd]gmwth!aﬁeéf}i‘:éll 9(1):133-

piferensiation. Qr ARORIQSIRY IQ%%ZJGW%QJ%%%&LV}%@&@H@ in their

directed to modified ABMs that have ™ increased ability to induce
%ﬁ’éﬁ@bss compared to the corresponding non- modified parent

[0164] ABM. Eosoexagple, t@epafﬁ@hﬁbBMlma&ib@s hﬁl@z@d n@yabﬂity idSlated
inclice apoplosis may, bemadiied accarding o the present.
]i)n\)mntlon 0 gen ra a chped :&E {Plaiil g avenﬁﬁnega%ﬁﬁy ?O
am;mé apoptbsierertirintradranc et davethabilftyogdinthecd least the

R0 ?%e?é?ﬁ;ﬂfﬁg?&idﬂéfs%&'%‘;&sc AHLRGIRY HRBad] Jfgckegm
st

at have increased ab| uce growth arrest or cell
Hlferdntidibn 86 pia @%Oﬁ%@ﬁaﬁdﬁng%ﬁﬂmaaﬁmﬂde
]hafaﬁbleBch E@E’a@(ﬁﬂiﬁ%cﬁe@tﬁ&ﬂér&ﬁiﬂ dﬁ&é}&aﬁdlyﬁlﬁ}ﬁﬂama’c isa

ﬁ n%d %\Iéyt{%&r cu%t 0& cell dlﬁ%e(%tla“?q aXIéfnuCIeotide

ac OI‘ |ng e present |nvent|on 0 genera
‘Fﬁ’@ﬁﬁ?@él INBR/IctvaR dment iy ed ebreraibig miﬁm@%p@“mv\mmésx o

cHfferentationuethatihias amdpeeasedialilyafo1ndUGR: FEAMIRLty-
(irrest ar differentiation. [0168] With respect tq anti-CD20

SHTBURIS TSHShiTCltar 16k SXatipid e SHIBRbMRT B X pLr IR IR
reyidencelincicates thabsitondémalthe perbtesiiitditglencodes the entire

variable region of the light or heavy chain of a chimeric (e.g., humanized)
‘antibody. The invention is further directed to the polypeptides encoded by
such polynucleotides.

{0165 In another embodiment, the invention is directed to a modified antigen
binding molecule comprising at feast one complementarity determining region
of a parent molecule, or a variant or truncated form thereof containing at lest
the specificity-determining residues for said complementarity determining

region, and comprising a sequence derived from a heterologous polypeptide.



conventional effector mechanisms measured by CDC and ADCC
assays. Similarly, it has been shown that the resistance of

different lymphoma cells to rituxiffrab in vivo is a function of their
sensitivity to CDC in vitro. In contrast, the mode of action in vivo

of anothesanti=aDae mmyamﬁieﬁ%ﬁngﬁ??nﬁmw%’ QGulQFises three

ther utlc use B1, re ires_neither com ement nor natural -48-
kilie %@ Ry agf?ﬂﬂ}n BRSO fﬂ%é’@if%f B eTsvatets or
itsrabitidyformintioeepotesitapaptesisthknsganacal-antrsiag reszdues

mpéa%ﬁ'9@@&&9@9@@@%&&%&t'ﬁi%ﬁg%%e&o“‘?S ba&ﬁr et

their mechanism of action in eradicating oma cells
g’ﬁtl“@@iﬁedaﬁﬁ%a|@§6¥?ﬂ1§%ﬂ§?%ﬁf@1@éﬁﬁeﬁe¥hﬁeﬁﬁm@bhltm@eof an

a&it&;d»yhi@fr ypadhantnagiesopesdadvidifiergphmeshanisme. me
mgrll%aé)n %)tos ituximab.and 1F5 are examples of Type |
B DA AR DO TRLS Wh&rsBEE f-i€-4n &% @HRAE | The

’aﬁﬁlﬁﬁdys 8ke dogleCraggthddsSf Ml@encﬁentbdiﬂadalﬂ@én binding

1%9%@%7%%%@%@9?'5%99% %%%Qfﬂm‘;tl't (%t d"f‘se’aﬂze mclu mg cell
104 6): 1793-1800 (September 2004), the entire conténts o ich

Rl diseslBsrated by reference. [0169] U.S. Pat. Appl. Pub.
[0166] No 2005/0k33a4G 40 rmafisnedtahiiwbhigh isBrQIndneermeraiatic

refere ced entir discloses the first known instance in
q)Iﬁnc a ype{ﬁan?l gggnrﬁl ?%03 ‘% éeélérg Hrhaytptoxicity
Gﬁ@r@ﬁée@amém@mﬁdnmmhstsmm@som«ICD@hdami genératetion of

Pelent.aRaptesis bl RieGtiy fg&gg@ngmg a Type | anti-CD20

antibody into a Type Il anti- CD20 antibody. In one embodiment,

0167] the prdSEnbiFvBRUBHR Brelsietivesiat rifodsfisht AEDEO Betidudy

mm&qserkmiglmstdn%&xﬂarnmlﬂoheaquh&lﬁl aF ﬂ@h&&%ﬁbﬂﬁﬂgm&l-

o] arent ant 2 , Wherein
r{ﬁglgg% %%%ﬁ)%re%ult N i a%eé‘“ induc |ogr?o zsip%tp SEROBHHY
tma&w&aﬁﬁt@@wamwlﬁmm@ngmmmn@mxgtthe«pmfsemm

gm/@atuqnn@ﬂé@%gM&mmlwﬁlkywh&D@QpéﬁHQQQHﬁaﬁ

havmq incre ed ADCC as a result of en%neerl for increased
RSB TSRSTOR A Rithotse |BRPBFSubS iRyt irTticalso

dapgolptbsisnddi HebddMiotlinents thechygbatiiantc GlaR2e: artibadiess:

OQQJgipaﬁ%l%ﬁﬁ%Htgyg&ﬂga?&etQftﬂn%%ésméﬂ IQC&%’O%!&OJ‘%H%% ht
chain or light chain variable region compared tG a paren

‘Hidfecdi¥, Wﬁ&h@méwmo@ﬁ%ﬁbam@sryg@|carmmbutypéoumduce
oRIICEE, @ﬂﬁ@@l@ﬁr@ﬁﬁ(ﬁxcﬂ%ﬁ&%ﬂﬂ@ﬂ%@ &QCB@Y]??QQ @g%ﬁ%gmt
u

attggn ?0 cosglatlon . Ina partlc
%% he aftére Tgc’ég?)éf%ﬁ %‘r%@%ﬁw&%m induce
Mﬁbrmtaw idtfeastdtioyelrahbisested domplex rasiduas imdbe:
oFRARUCR: R differentiation.

[0168] With respect to anti-CD20 antibodies in particular, 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 function of their sensitivity to CDC in vitro, In contrast,
the mode of action in vivo of another anti-CD20 antibody that has been

approved for therapeutic use, Bl, requires neither complement nor natural



[0169]

another particular embodiment, the altered glycosylation of the
modified ABM comprises a reduced level of fucose residues in
the Fc region. See U.S. Pat. Apﬁﬁ.‘Pub. No. 2004 0093621 to
Shitara et al., the entire contents of which is incorporated by

kgéefrgmg %“Hdéaﬁtﬁﬁr Rﬁlﬂ{g?,diﬁe %mcablﬁe (M@féﬁ QEvhYPaUE RNV ability
antiboaies have u ergon oy Iae engineering as

TSR PERE SHP BT NS Tah BR G BAC er Cohyes G!
Risbivali 0010186045 crap eniesyanisnSo PaticppleRiibsting
NaprA04 Qh3230]. (Xencens she st ﬁ%&%&f&@g&@m@ (%t%o

are incorporated Dy reference. The invention is further directe
Kb taews eallhakiig duer Engifibedisy 19pets by Tifermt aptiberiuss.
pnd-iamekheessof RBiRg-SBChantisogiessimthestigatpent afi-cp20o
varioys B cell disprders, including.B.cell lymphomas,, Chimeri
R et LR NS (e A W o hdmareee
MrtibodieichriveMbéeAided dABEN2BH2845, (Muollriivd); T ebling, 3, e

ANAS 1168216854 éb@g@&@ﬁ%&g%ci)lfﬁ{%&% EER of which
Publication No. 173494; Boulianna, G. L, at al., Nature 312:642

S EEMHErOTRBATINE GBEIGREM. S. et al., Nature 314:268 (March
1985) 1 EurppeatppParent Rublication 1646l 25Q23:ikadr @b.afwhlch is
Immunol, 135:8564 (II_\é é]/:%,rtnge%r 985); Sun, L. Ketal, | bri oma
e R S R B R el ke B
(9865, BeetigneraypaMiuroi; Ndtiren8aodBo7ay egmerval kO84yc
iRigkson Lenptic.EngResingsNewsco 3 (MateR: 48R kenMai3tosis
Science 229:455 (August 1985); and Morrison, Science )
DI SHEABYY LSRPREAE P ISy -ROBThLIP bttt Peye 1L anti-
FiicatibodNuritbetie \MOYGBAEA0 Ibedesatil énacphnivn s clantbbDely a
I mayr tant-region and._.murine variable.regipon, hayin

B AR R JLRE o
lehhfdrie aatipieycsfansRoBIaddn tefepeddusers detitdRR amibarky.
\zﬂié?emth@@uﬁ&ﬂﬂﬁ?ﬂd@?k@é&l@ﬁ?&f@%@ﬁ@kﬁk&@?}apﬂml@ thene
reference n that t cri chimerjc antibody Is a 'prime
TR e e A T A
i@aqﬁrbefwletweez!lasq@mm%@tthﬂnaaﬁs@ggé;ﬂmibd@imdwi'rrgtm}aahm
Agtering WhatBee s NS SUAORIION S ASCURIB IR LM S ithout

particular antibody, particularly because the reference lacks any
lgsitaltsrbeippim AR s s ioreY tnerisisutle ereembediatahg Type

TR pOREDTIY n 0B6a; 5606 hig Be s OFEe A T Ak talk A RAmRIesin
fr Fuma(%diL017\i,L%I|%Aq{hodoloa%ﬁes for generatln chimeric

ARtBOAISS A aVallaBla to “IKbse e ARPEST Skamba" tReiit

larddtesngmbhdinsréathbésergrensed Type 1T anti-CD20 antibodies have

been engineered to have an altered pattern of glycosylation in the Fc region.
In a particular embodiment, the altered glvcosylation of the modified ABM
comprises an increased level of bisected complex residues in the Fe region. In
another particular embodiment, the altered glycosylation of the modified ABM
comprises a reduced level of fucose residues in the Fc region. See U.S. Pat.
Appl. Pub. No. 2004 0093621 to Shitara ef al., the entire contents of which is
incorporated by reference. In another embodiment, the Type I or Type 11 anti-

CD20 antibodies have undergone polypeptide engineering as taught in U.S.



separately, using, for example, immunoglobulin light chain and
immunoglobulin heavy chains in separate plasmids, or on a single
(e.g., polycistronic) vector. The¥€can then be purified and
assembled in vitro into complete antibodies; methodologies for

aacqmpli$MH@web a&e&n&lythsveraﬁ%@ﬁe@@ea%ibgdoﬁ@%s‘%

I f Vi
e i AR R e P 2 e entie
wutaweobfs@dalue@f lightiandheevychaihé$haseratse bdbn tesctided:
DG U - EXAM 9'%&%@@&*Iﬂhkﬁéoml%ng%%}%o%%%ﬁ (397 e I

[01721 In a particularly preferred embodiment, the chimeric A
Yitibrdlicyraad it MR s mﬂaﬁ??éa%mdwrm%a@fwwus

Buslianiciagra oncHiningam @ntibpdiess:ase known in the art. For
example, humanized ABMs of the present invention can be

eraRaredAoterding toNhamethgds of U.S. Pat. No. 5,225,539 to
Winter, U.S. Pat. No. 6,180,370 to Queen et al., or U.S. Pat. No.

[0170] 6 632 Q%Md\dﬁinﬂi/}aﬁnthaﬁabd&pphanbJeé)dOd%ﬁSéﬁO%@@g,

te S, Pat P 4/0044 ato t ; of
U S Slg’%t,SAL\I]ﬁp ' %agﬁ%ln %&5%%%%0 (C)B) ret% e aIiOpﬁ?n afent
Riviieiontintd BrédcRaefinnien@re, Hetebydticerporétd(Bycember

refeyencapBieferably, ahumanized anibedyNRRANR 35 MRS pean
ﬁmlno ab#d residues mtrg uced into it from a source which is non-

FRLhY S AR OR-namar amfid Heid ABKTHTRS bie Seh(Nerumbyr
108as Smmpdrt” Kesiduies Hybviizlase 3gpically(1aRen ftamgan ‘smgort”

Narakle ﬁfmag% Fenanization ca easrﬁgsﬁem'a"x P&YImeds. 597

following the method of Wmter and co-workers (Jones et tal.,

Nstembesd P o5 ero 8By ericbrstigar et EsN4diréMarch 1985);
ﬁ&gcs 2%56%72@9@8) (M@ﬁhﬁe@ym eigiatM&ei%p%c%%& h@@?ﬂ@f@m
y tituti ervariable region, sequences for the
ésle r%@%ondﬁ%giequgg@éépof e‘nu?nan“énggi i %cp E8HEmgh) “Sbsh
VHY RS @m:ﬁmdme@nmcmm@aﬂﬂbbdm (torStaRatedito. and

HBHE-S8LLWhELRIN substantialy Jess, th ﬁ‘éb@&?"éﬁ%ﬂ“&@ murine

variable domain has been substituted by the corresponding

%ﬁi’}éﬁf:éhﬁﬁﬁﬁ“éeﬂ%Mﬁﬁﬁ’d@%‘@ﬂ%‘éblﬂﬁoﬁré%t@cﬁmﬁéﬁﬁ@d from
tantiBodiesaretypitallyl Bubadyapiinedies, &apﬁammm&e reference

QX erv %bl%rec%)n residues ang 055|bly,gsome FR [‘SSI jues ar
Subsitt 5

meric _anti TINE C ate
by fesidues from: analo gus Site’in rocimni antlbodlé

tRpansubjdds Iq@ihfémz@ﬁmﬁussmmeamﬂ@dm esewilfl eomprisee than a
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human variable domains, both light and heavy, to be use

Feeudy AT ok Aithodu derichii ??Fﬁé?ﬁﬁﬁ’f’?o*?&‘aﬂlf@ lacks

any data to support an assertion of therapeutic effectiveness, and importantly,
data using higher order mammals such as primates or humans.

[0171] Methodologies for generating chimeric antibodies are available to
those in the art. For example, the light and heavy chains can be expressed
separately, wusing, 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



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 knowA-human variable-domain
sequences. The human sequence which is closest to that of the

REenelR i8N areeniad aadhe Nuatariframewarkeqionad-dd: R
i%,}%epumamzed, antibody (Sims %I., J. Immunol., 15‘1:2‘296fr
P B DA BT, CEoR O O TS AFRAGPS fom
méibnddiaﬂ&etbﬁg’hgaﬂnbhhmmanhaﬁu&nhevmalssémagml@@dﬁaﬁd. See, for
SOMBRISLOR ore 9166, 9) REDANINR]o5pregion of he ful

rodent framework (i.e., FR 2, FR3, and FR4) or some
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5 e G SR T ey e
BubrEgiorsooombiratiopthdbisdiingl ds@st tocthods of theSrduento.
Saunadi s Bales AnRlcRlon RYIRAIANNG 29P3(DUA0G00A,

ublished Feb. 27, 200§). Another method uses a particular
SRR IR Ao v Hebr BT (HePLGRSbrSDs S0 HEF A Baoore

tisran. apsibediesvel aopareulag stligrewp 4, bght. Ormeavipl. Publ.
hains. T framewor be used for several different
L R R S R e

ufmaniz ntibodie arteret a foc.
Ig9chp 85-¢n89atpdine stéewened., Brdfamrhinol. dBHi26D an(ted )ithence

ahticecontenis.of RaghRfiwhighadehereindacoraoratednly is non-
reference in their entireties). [0174] It is further important that

m
diSS B MAREAPeAWRA RYEN BB high affmitefereeto as
‘anpigeh anttethexniavborakietipolagicaliprogaitiesn Tampehievedfise
Sealie¢rording 10 a preferred method, humanized antibodies are .
prepaiedugly a process o aha@&s%ﬁﬁe parenta? sequences and
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dnadela:nidhes parentel aodshumanized SeaUensese, 239:1534-1536
(lgﬁg -%Eslonal immunoglobulin, models can b_e generated
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sapightit, aiCedinysainaiffbrer MSl)ioplat such "humanized" antibodies
tp; iSS - .arg/ descri hwede et al.,
S A R G e
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denaiioning Ofetfiereanticdate AR ehtdiss. IBAUSNGR, emihged
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rhedussl v demdlcombindiRfirenidive recipibst @ importidues from
2aERCER0 a0t antibodies. The subject humanized anti-CD20
antibodies will comprise constant regions of human immunoglobulin.

[0173] The choice of human variable domains, both light and heavy, to be
used in making the humanized antibodies is very important 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 lHbrary 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



desired antibody characteristic, such as maintained affinity for the
target antigen(s), is achieved. In general, the hypervariable region
residues are directly and most s@ibstantially involved in influencing
antigen binding. -52- [01751 In another embodiment, the antigen
rrding: melechles,of INSRIESRILIDYERion are enging fz‘i%%’r{f%ﬁ%-
enhanced binding affinity according to, for ‘exampl@, the methods”
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reference, n a preferred er iment, the present invention
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%Egle(ic égfd é%%ﬁ%%rig%egmég sryq%ger?@éeﬂ%af&é’ﬁ&ﬁgga%%%ﬁ’f?dé%'
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Ta?le 3 and/or 5, below. The invention also encompasses an
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tqmmamﬁ;aﬁhqgaaga@g@;agdiments, the modified ABM, and/or the

[0174] D0|ynlf§|e%tig§ encoding the modified ABM, does not comprise

any or all of SEGRSKY: PSR hep NG Btaten B
gD : 3ETSE Gt DthiN @r8FnomBEGHD MN@13Blelmianetbar gxpene, i

j [ : Hied AB he present invention
prde D S T T
PETRsEqEr Bhb sl reh ke arsisent ifiveptiontat etavetedstara various
dealajed] pelypepide omplising2n ARING:ACILSSAUSRERIASor the

sheql\{\étil in 'galﬂluenﬁ Siaﬁp lor 5, belovxﬁ, The invention is further .
Flirected T an 1solated piisaRtide | BSHPMTAY BedranEgelobulin
neitiebidens by seneietedtide sequerncersiownsifhiibles 2haodlong, in
dhelovn sophersmpadimentihe ngention s dreqgio an

isolated polypeptide coﬁ1prising an amino acl sequenc% at feast
DB/ HETB OISO B8 9 LORPETEVI A ORI SAO g iddvrleial AsidnRes.
2ap3ino3acisBsejusCaispection of these models permits analysis of the

likely role of the residues in the functioning of the candidate immunoglobulin
sequence, i.e., the analysis of residues that influence the ability of the
candidate immunoglobulin to bind its antigen. In this way, FR residues can be
selected and combined from the recipient and import sequences so that the
desired antibody characteristic, such as maintained affinity for the target
antigen(s), is achieved. In general, the hypervariable region residues are

directly and most substantially involved in influencing antigen binding.



Tables 3 and/or 5, below. The invention also encompasses an
isolated polypeptide comprising an amino acid sequence of any of
the constructs in Tables 3 and/o?%, with conservative amino acid
substitutions. In certain -53- embodiments, any of the

[6175) polynuglestides %1&@%&9}'@1%%9&&%@%%%%&1@? ?%Xtﬁlfygge ént
Therefore, for example, in certain embodiments, the polypeptide
JOEE08: Eo FPRE AR Bhins sehdnsst hartiasceiialp sreirting tor for
exreupledtinymathy & dilcthGEQ IS NQE3AFEQID. NQ Zéb(ﬁ%QI% 956 to

: ; EQ ID. NO:37, or SEQ ID NQ:38.
e R R S ety
10176] the prdaehtisistitorrerodimot.chmprisentaiyortiall 6f SEQUD to an

N&Me@5p6@glﬁsf§0g&?%(§1%rg@%\| %'EE}-H&IeMyg LEQRIIDE polypeptide
UENC “HHT
R TR SRR CHEA A e A CRIRECTEe

BTEGCAGTHEABIBAAGH FUTECTAEAAGGOATGEESATANce

TG CAGGCC
CO AR R A AT AR SBRTE PR *

ReleSRAG ESEET ACTEA BT Attse ACATAAAT TEIOHAGE AdiGher
ABIGAGAATLTACRGLE BAGAND TECAGIARGACAG @&(ng%%g a

ATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCC
RIFAE 8’6‘&&9&%’?&%&%&@%&&%@%%%
SKC TEGEBE CABCBAATOC B HCNSCEREERCE e ABddHad

T "y 'I(') T ( e'II; ioAA TTA%GAAGCag
A e A B TR R
EEE PR KEET OIS IS CATORA BT C B o FsuBEEAEE BCing

ROHGEGACAAGRHE PEGACTGCATHRRALBHAT € TIIS GCRm

A T TACAATGGGAAATTCAAGGGCAG
ST TS ALRA S

RrocatdFOABOAGERT CABKTCT G AGGKRCACEEIC OGF&dre,

O EAPGE T GCAMFAANIGIG TR GAT GRITACTGSCTIGIT e
TACTGG! GCCAGGGAACCCTGGTCACCGTCTCCTCA B-?—IH
R K@‘égi‘@%ﬂ%é?’ééﬂéﬁ@%é@#wqgwmm@ of

SEREBGAEST FEAGDHNAG GEQTIOOTG CAABC 0T TREECHTA D
NO:37, or SEQ ID NO:38. In another example, in certain embodiments, the
modified ABM of the present invention does not comprise any or all of SEQ
ID NOs:55-62.

[0177] In another embodiment, the present invention is directed to an isolated
polypeptide comprising an amino acid sequence as shown in Tables 3 and/or
5, below. The invention is further directed to an isolated polypeptide
comprising a sequence encoded by a nucleotide sequence shown in Tables 2
and/or 4, below. In another embodiment, the invention is directed to an
isolated polypeptide comprising an amino acid sequence at least 80%, 85%,
90%, 95%, 96%, 97%, 98% or 99% identical to an amino acid sequence in
Tables 3 and/or 5, below. The invention also encompasses an isolated
polypeptide comprising an amino acid sequence of any of the constructs in

Tables 3 and/or 5, with conservative amino acid substitutions. In certain



CGCCTTCAGCTATTCTTGGATGAACTGGGTGCGGCAGGCC
CCTGGACAAGGGCTCGAGTGGATGGGACGGATCTTTCCCG
GCGATGGGGATACTGACTACAATGGGAAATTCAAGGGCAG
AGTCACAATTACCGCCGACAAATCCACTAGCACAGCCTAT
ATRBAGETHACOAGECIGAGATGT GAGEGREET S ay
@TCTGT TGCAAGAAATGTCTTTGATG TACTGGCTTGTT_
AEFEE G A s BrA s T B ST ERCEfreis the el peptide

GEACCcBalite an amino acid sequence corresponding to or encoded by

GG ( LT, )
A SR I SR B O A B k.
SECEHTNONCGCTATER TFGERFE AACT GBUTCEERBAGGBBain
GHIGRAMARNCRIGEICAG IGEATGRCACRBAIGL LI se
GCG@JG%AEQGTQ)T \CTGACTACAATGGGAAATTCAAGGGCA
REFERER CCEACAAATCCACTAGCACAGCCTAT
ATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGT
ATTACTGTGCAAGAAATGTCTTTGATGGTTACTGGCTTGTT
TACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCA B-HH5
CAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTTAAGAAGC 9
CTGGGAGTTCAGTGAAGGTCTCCTGCAAGGCTTCCGGATA
ICGCGTTCAGCTATTCTTGGATGAGCTGGGTGCGGCAGGCG
CCTGGACAAGGGCTCGAGTGGATGGGACGGATCTTTCCCG
GCGATGGGGATACTGACTACAATGGGAAATTCAAGGGCAG
AGTCACAATTACCGCCGACAAATCCACTAGCACAGCCTAT
ATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGT
ATTACTGTGCAAGAAATGTCTTTGATGGTTACTGGCTTGTT
TACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCA B-HH6
CAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTTAAGAAGC
11
CTGGGAGTTCAGTGAAGGTCTCCTGCAAGGCTTCCGGATA
CGCCTTCAGCTATTCTTGGATCAATTGGGTGCGGCAGGCGC
CTGGACAAGGGCTCGAGTGGATGGGACGGATCTTTCCCGG
CGATGGGGATACTGACTACAATGGGAAATTCAAGGGCAGA
GTCACAATTACCGCCGACAAATCCACTAGCACAGCCTATA
TGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTA
TTACTUTGCAAGAAATGTCTTTGATGGTTACTGGCTTGTTT
ACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCA



-55- CONSTRUCT NUCLEOTIDE SEQUENCE SEQ ID NO

B-HH7

CAGGTGCAATTGGTGCAGTCPTEGCGCTGAAGTTAAGAAGC

13

CTGGGAGTTCAGTGAAGGTCTCCTGCAAGGCTTCCGGATA
CGCCTTCAGCTATTCTTGGAKIE2GTGGGTGCGGCAGGCGC

CTGGACAAGGGCTCGAGTGGATGGGACGGAﬂTﬂTCCCGG

TGGAGC
TTACTGTGECAACRAATE TOTTTEATGCFFACTGEETIGTTT

ACTGGG
CAGGTGLC,
15

CTGGCG

AARIT CAAGGGCAGAEQID

ACACCE

oA NO

: ST SRS EATASES AT
T%@@A@ﬁ@@%@@éﬁ@i@%@@&@d&@ﬁ@&ﬁ

ﬁﬂ@@Tﬁ@&ﬁE@I&@@%ﬁf& %ji

ATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGT
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CAGEITC
CCTGGA
GCGATG
AGTCAC/
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ATTACTG
TACTGG(

rORGETOSARP FGGP
GEEATASTCACTACANTESCARATTGAAGBGC

A A R REagY

TEEARGRAATGTCIGRBB TG GTGRASIGEITIG

RS AR e

JCLECTEA N s A

Jﬁﬂ@@@@I@Gﬁ@&@ﬁ@ﬁ@ﬁﬁA@@@ﬂﬁ%ﬂﬁ@CCG

AG
T
TGT
T
HH9

Al e

CAGRTG
17
CTGGCGCE
CACCTTC
CCTGGA
GCGATG
AGTCAC
ATGGAG

OETSORA M EGNaEAGTe G ELe TRA NG PAN ARG ¢
CTGGGAGTTCAGFGAAGGTCTCCTGCAAGGCTTCCGGATA

LEama

CGLGATATPEGACTACAMT BEGHASATICAAGEEC

Q;'E@é@ c@%@ﬁW%ﬁéﬁf \& @é@m

ETCKAGE TEPCCTCCARGBCTTCTCGA

JUS

TA
CC
gcCG
AG
AT
CeteT

AFFRACTG
TACTGG
CAGGTG
19
CTGGGG
CACCTTC
CTGGAGC

a¢@Eﬁ&@%ﬁﬂm@ﬂ3mwﬁﬂﬁ@@@ﬂ%ﬂlﬁﬂﬂdb

A RSN AAGAA

 GETEDA

Ao

EECTEOTCRCECTCTCTTBAB-

GCGATGGGGATACTGACTACAATGGGAAATTCAAGGGCAG
STGCAACSGTETOBCTCBANGGCRTICUGGA

'l 7
HL1
GC

ATA
gceec
.GG

CGATFGG

GCEHMACTCABTACECAGAGARMAT CABLITAA
CTGGGAGTTCAGTGAAGGTCTCCTGCAAGGCTTCCGGATA

CGCGTTCAGCTATTCTTGGATGAGCTGGGTGCGGCAGGCG

CCTGGACAAGGGCTCGAGTGGATGGGACGGATCTTTCCCG

GCGATGGGGATACTGACTACAATGGGAAATTCAAGGGCAG
AGTCACAATTACCGCCGACAAATCCACTAGCACAGCCTAT

ATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGT
ATTACTGTGCAAGAAATGTCTITGATGGTTACTGGCTTGTT

TACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCA

GA g

B-HHé

CAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTTAAGAAGC
CTGGGAGTTCAGTGAAGGTCTCCTGCAAGGCTTCCGGATA
CGCCTTCAGCTATTCITGGATCAATTGGGTGCGGCAGGCGC
CTGGACAAGGGCTCGAGTGGATGGGACGGATCTITTCCCGG
CGATGGGGATACTGACTACAATGGGAAATTCAAGGGCAGA
GTCACAATTACCGCCGACAAATCCACTAGCACAGCCTATA
TGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTA
TTACTGTGCAAGAAATGTCTITGATGGTTACTGGCTTGTTT
ACTGGGGCCAGGGAACCCTIGGTCACCGTCTCCTCA

11




GTCACAATGACACGGGACACGTCCACTTCCACCGTCTATA
TGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGTA
TTACTGTGCAAGAAATGTCTTTBATGGTTACTGGCTTGTTT
ACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCA B-HL2

GAa@to

AATTGGTGGAGHo OB ko CERAAGT TAAG AA

Q1D
NO

21
cPd8GG
CACCTTC
CTGGAAA
CGATGG
AGTCAC/
ATGGAG(
ATTACT

JRiEeatl i

\CGGLELGEAGTEEATCEEANIBGATOTECGC

MUERCASECGACAREIETAE

Hﬁéﬁﬁé@(&@&ﬁi@@rﬁiﬁ&%%@ﬁ@é %Sﬁﬁi %&

CEATASTE N TACSGEAGKGEAMTTCORNGBAAC
AT

3 PGOARCOARTEPCTITGATCETTACTGGCTTGT

TA13
’CC
GG
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]

GT
T

TACHEGE
GAGGTG
23

CTGGGG
CACCTTC
CTGGAA/
CGATGG

e I e

CCTGGACAAGGGCTCGAGTGGATGGGACGGATCTTTCCCG

CERECETEAAGATCTCETGCANSG

el e it

\COGOCTLEAGLEGETCLEEABLATCTTTGEC
CRATNGEANAGTACAATIECCAMATI TCAAGG GAA(

HL3'S
5C

GGATA
CGCC
GG

N
)

AETEAC/
ATGGAG

ATTACTG

TACTGG(
CONSTR
CAGATG
CCGGG

CAARATSEIGEAGRCTCGECG TEHAAGTLHANGAA

i o

TCGAACOAATG TCAGTIGATG GITACTGBCTIG |
5 ﬁ%@@@AA@Q@T@@F@@WS@?@%(

cledn BRI

AT ACIGCAAGBICTICETCSAABTCITECGGA

\T 17

TGT

[T

L4
AAGA 25
TA

J7

cREETTC
CTGGAC
CGATGG
GTCACA,
TGGAGC

TTACTGT
ACTGGG

A

GHATABIGACTABGEACKGAANTGRCOANGGCAAG

R

GOANGAAMIKAL CTCITOAG GG TACTGEOTTETT
GECHGECAREACICEICASCEITIUCICAGCT

CC®
GGG
GA
A
GTA
T
'AG

CACC

GAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTTAAGAAGC
CTGGGGCCACCGTGAAGATCTCCTGCAAGGTGTCOGGATA
CACCTTCACCTATTCTTGGATGCACTGGGTGCAGCAGGCCC
CTGGAAAGGGGCTCGAGTGGATGGGACGGATCTTTCCCGG
CGATGGGGATACTGACTACGCAGAGAAATTCCAAGGAAG
AGTCACAATCACAGCCGACACGTCCACTGACACCGCCTAT
ATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGT
ATTACTGTGCAACCAATGTCTITGATGGTTACTGGCTTGTT
TACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCA

21

B-HL3

GAGGTGCAATTGGTGCAGTCTGGCGCTGAAGTTAAGAAGC
CTGGGGCCACCGTGAAGATCTCCTGCAAGGTGTCCGGATA
CACCTTCACCTATTCTTGGATGAACTGGGTGCAGCAGGCCC
CTGGAAAGGGGCTCGAGTGGATGGGACGGATCTTTCCCGG
CGATGGGGATACTGACTACAATGGGAAATTCAAGGGAAG
AGTCACAATCACAGCCGACACGTCCACTGACACCGCCTAT
ATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGTGT
ATTACTGTGCAACCAATGTICTTTGATGGTTACTGGCTTGTT

23

TACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCA




B-HLS8

GAAGTGCAGCTGGTGGAGTCTGGAGGAGGCTTGGTCAAGC

27

-56-

CTGGCGGGTCCCTGCGGCTCTCCTGTGCAGCCTCTGGATTC

BGARIFACCTATTCTTGREATANE SRIPEIGCCECACGET S om
TGGAAAGGGCCTCGAG——‘*E%TGGGTGGGAC ATCTTTCCCGGGio

GATEGG
GTCACA/
TGGAGC]
TTACTGT|
| ACTGGG

CGGAAT]

29
GAGGAT

fl R

CATACTBATTACAATECEARATPOAABEBCACA 25

L ACEECERRERART (e RETRS AL AT

[ CAGLAGCESTCALR IS AReRa GAGAT

GTA
GCEARGARATGFBTTAGAIRGATINCTGGCIAGETT

ACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCTAG

S ETTICTTGGIGGCAGCAGCCACAGGAGCCCAC

TEEEAAG
AGCCTG
TTCGCAT

R e e e

GAGTCAPMTT@@C@@@&AGMN’E@@K@TA@G@(@A@@QTA

TATGGAC

TATTACT

SLEEEICCOTCEEHEAATe Il d&lch

TGGA
TEAGETAITTCTHGBATGRABTGBEIGTGGCAGGC

%M@%ﬁ%@%@%@ TCA”

ﬁmﬁmﬁ%ﬁﬁ%ﬁc T

TTACTGGEGECAGGRGAAGCETEET TCALBCE IS TS GEEAGCT

AGCGAAT

(Biﬂ]LCI]CTGCGGCTCTCCTGTGCAGCCTCTGGA

CAGGTGCRE A GAT  F EARR AL TR R ARCC

31

CTGGCG
ACATTTA
TGGAAA
GATGGG

GATA&'IT@(H@EEACAATGGGAAATTCAAG GGCAGA

GGCGATGGGGATACTGACTACAATGGGAAATTCAAGGGCA

@@mcﬂm @G&@WE@@X@?@@A@@@I@J@BATTC

ETEEBTEEBGCAGEETCC

sneisiolclele

GrEACAATTEC CBCCCATAAATE CACTAGTACAGCGTATA 31

TTACTGT

TGGAG C@?ﬁ%@ﬁ%@éﬁfﬁ@@%ﬁ%@%@ 5TA

CEAAGRRRAT e BedTddard daled dd) [T

ACTGGGGBCAGGGAAGECFCSTCACCETICAGETICAGB-HL12

GG AT T T BRI ReIgagccTe

33

TTACTGTGCAAGAAATGTCTTTGATGGTTACTGGCTTGTTT

GAGGATCCTEIFLCTIBGASGCAGEAGLRTALCATGAGCTCAC

TEEGAA WSWWWGWWAG@AG@@MG1 CA33

AGCCTGGE %@%
ATTCACA}K@J@{G@Q&ET@EEG@@E@M@E AGG

FGG

ATTCACATTTAGCTATTCTTGGATGAACTGGGTGCGGCAGG
CTCCTGGAAAGGGCCTCGAGTGGGTGGGACGGATCTTTCC
CGGCGATGGGGATACTGACTACAATGGGAAATTCAAGGGC
AGAGTCACAATTACCGCCGACAAATCCACTAGCACAGCCT
ATATGOGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGT
GTATTACTGTGCAAGAAATGTCTTTGATGGTTACTGGCTTG
TTTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCT
AGCGAATTCTCGA




CTCCTGGAAAGGGCCTCGAGTGGGTGGGACGGATCTTTCC
CGGCGATGGGGATACTGACTACAATGGGAAATTCAAGGGC
AGAGTCACAATTACCGCCGACSRAATCCACTAGCACAGCCT

ATATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGT

o Yo P o W ¥ A

CETFOCTFTFGATCCTTACTOCCTIC

ColATTACTGTGC

AN L
ARG IR T oOoTwt

AR O SE QRN | "o
TTTACTGGGGCCAGGOARC LT G R GG TCTCOTCAG o
ABEBAATTCTOGK BLCCONSTRUCANUOLEQTIOECCTG | 35

SEQUEN(C(
CGGAAIIY

J
GAGGATC
TCCGAAG

AGCCTG&E%%%& '

ATTCACA
CTCCTG(
CGGCGA

R

CMCATOTTEGCTGEOAGCAGECAGAGGAGRTE

TIEAGGTATCHC T A CISRGARCT LeG Al aaA
A G CEECTECASTCBEINCEGAUGEAFOTET
TR G AP RETRE TACARFECHRATIERAEE

G35

N\C
ECEABTETEEACBAGBTEIGGTCA

REGEEIL AL FRCERECERETG

GG
CcC
5C

AGAG4T
ATATGGA
GTATTAC
TTTACTG
,/AGCGAA

CGGAATTEGGEE

37
GAGGAT

TCCGAAGTGEESACBTEGTCGAGCTCCCIEAGGAG GO TAGAA

AGCEFS

AR A AT CCARTACRARAS
\GESTBAGCAGCCTEACGHICAGRGOACALERCC

TICTCGABAdGL4TCGAGTGGGTGGGACGGATCTTTCC
) CAER
AGAGTCACAATTACCGCCGACAAATCCACTAGCACAGCCT

ATATGGAGCTGAGCAGCCTGAGATCTG ?C%&GGg%ﬁﬁ:

CETRCTALGd TdeAda A DdaAfoly

AT e S CGGCTCTCCTIGCGCAGCCIC

BrkAGECT
GT

T e

Y

G

5CT
CECTECOCACCATCSBATTREBACCTG

AC

GA

[GG

AFTERC/
CTCCTG
CGGCGA
AGAGTC
ATATGG

AGCGAA
CGGAAT

ELEAGETAH G GaAd ARG LR T RCEGEA

CARAGGERIRATOGCAG GG CTGEEAGEEAEEA T

TSEGETAT TCACTREANTC CCAMATTITAAGG

e A R AR IR

CC
GC

e R S

GTATTACTEIGCCAARCRAATGETETAPGATECGITACKECAT |
TTTACTG

TG dtadddddbib dacccTaeTCACCGTCTCCTCAGET
TEGEGRCCACRGGTGGCCACCATGGACTGGAC(

GT
G
GCT

CTG

ﬁ?HUG

CGGAATTCGGCCCACCGGTGGCCACCATGGACTGGACCTG
GAGGATCCTCTTCTTGGTGGCAGCAGCCACAGGAGCCCAC
TCCGAAGTGCAGCTGGTGGAGTCTGGAGGAGGCTTGGTCA
AGCCTGGCGGGTCCCTGCGGGTCAGCTGCGCAGCCTCTGG
ATTCACATTTAGCTATTCTTGGATGAACTGGGTGCGGCAGG
CTCCTGGAAAGGGCCTCGAGTGGGTGGGACGGATCTTTCC
CGGCGATGGGGATACTGACTACAATGGGAAATTCAAGGGC
AGAGTCACAATTACCGCCGACAAATCCACTAGCACAGCCT
ATATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGT
GTATTACTGTGCAAGAAATGTCTTTGATGGTTACTGGCTTG
TTTACTGGGGCCAGGGAACCCTGGTCACCGTCTICCTCAGCT

AGCGAATTCTCGA

41




GAGGATCCTCTTCTTGGTGGCAGCAGCCACAGGAGCCCAC
TCCGAAGTGCAGCTGGTGGAGTCTGGAGGAGGCTTGGTCA
AGCCTGGCTCTTCCCTGCGGEHCTCC'TGCGCAGCCTCTGGA
TTCACATTTAGCTATTCTTGGATGAACTGGGTGCGGCAGGC

OO TI L.

A

o

CoNeTRUE
GGCGATG

PA

CETFACAACCACATOCTTTC
AAGGGCCT

SEARSHRRSE SEATETTTC
SGGGATACTOACT ACAATCEGARATTCAAGGGE

SFEQID
CANO

GAGICAC

TATGGAG
TATTACTG,

TTACTGG
AGCGAA]
CGGAATT
41

GAGGAT
TCCGAAG

AR PACCCCECGACARATCEACTABCACAGTCT

LR

: GECEAGHEAACTCTIGEGTIICACOGIAGCETEAG
Egﬁ%&@ﬁfﬁq@:TCGAGTGGGTGGGACGGATCTTTCC

ATATGGAGCTGAGCAGCCTGAGATCTGAGGACACGGCCGT
COPCTICTITEETEECACUAGBCAT NGBAGTICC
TR SRS TS AE GATEC TER T

AT NS N N O D NI

AL G LA BT BRALTRER ¢

AC

A 43

TG
)
CT

TG

CA

A entG
ASFTEACA

ST A CH el sl e eGP EAGREEAEC
TTAAGGAATXBTTGGATGAACI'GGGTGCGGCAG

GG3

5G

CPEETGG
CGGCGA
AGAGTC!
ATATGG/
GTATTAC
TTTACTG
AGCGAA|

CeCTCEAETCEETOECACEGATETRTT

R ST TR

ACAATARAGGGHRCGAGAAATOCACTIAGCALAGCC
\G@?@W@@W@C@W@N‘F@ﬁ@m GACACGEGCCGT
G

JE e gy

sl
Q@@@@A@@@ﬁﬁ@
[TITCEBATEACISTRUC T NUCLEOTIDE

CC47
5C

T

BIICHECTCAGCTCCTGGGCCTCCTGCT

%?QQEN

4%%??%&

GHLEAGBTOT ) 2 p o

49
TG
L

UUI‘\I‘\I

NTCOC U CUOACCTCOEGTOOTCTUATTAT

axd
O

GAGGATCCTCTTCTTGGTGGCAGCAGCCACAGGAGCCCAC
TCCGAAGTGCAGCTGGTCGMEEGTGGAGGAGGCTTGGTCA

AGCCTIGGCGGGEICCCTIGCGGLICTICCIGLCGCAGCECTICTIGEG
%ﬁ?EKEAITTAGCTATFéﬁﬂ%éﬂﬁé%%@ﬁéceTGCGGCAb%@H’
wmmb@%@@@Wﬂ@ﬁ%@%mwmmwwmmm'bz
CGGCGATEGEEATAC TN TACKAIGE B AMATTCANBEGC
AGAGTCACEAT KO E GG APARATEEACSTAGERCAGCAT
AT-ATFLL ATOAALLALCE A CCACACCCCOT
A AT SO ARG IR SRS TRE TRRCE T
PGQGLEWMGRIFPGDGDTDYNGKFKGRVTITADKSTSTAYME
LSSLRSEDTAVYYCARNVFDGYWLVYWGQGTLVTVSS
B-HHZA QVQLVQSGAELKKPGSSVKVSCKASGYAFSYSWMNW VRQAP 124
GQGLEWMGRIFPGDGDTDYNGKFKGRVTITADKSTSTAYMEL
SSLRSEDTAVYYCARNVFDGYWLVYWGQGT LVTVSS
B-HH2B QVQLVQSGAEVVEPGSSVKVSCKASGYAF SYSWMNWVRQA 125
PGQGLEWMGRIFPGDGDTDYNGKFKGRVTITADKSTSTAYME
LSSLRSEDTAVYYCARNVFE DGYWLVYWGQGTLVTVSS
B-HH2C QVQLVQSGGEVKKPGSSVKVSCKASGYAFSYSWMNWVRQA 126
PGQGLEWMGRIFPGDGDTDYNGKFEGRVTITADKSTSTAYME
LSSLRSEDTAVYYCARNVFDGYWLVYWGQGTLVTVSS
RB-HH2D QVQLVQSGAGVKKPGSSVKVSCKASGYAFSYSWMNWVRQA 127
PGQGLEWMGRIFPGDGDTDYNGKFKGRVTITADKSTSTAYME
LS SI_RSEDTAVYYCARNVFDGYWLVYWGQGTLV’IVSS
B-HH2E QVQLVQSGAEVKKPGSSVKVSCKASGYAFSYSWMNWVRQA 128
PGQGLEWMGRIFPGDGDTDYNGKFKGRVTITADKSTSTAYME
LSSLRSEDTAVYYCARNVY FDGYWLVYWGQGTILVIVSS




GTATTACTGTGCAAGAAATGTCTTTGATGGTTACTGGCTTG

TTTACTGGGGCCAGGGAACCCTGGTCACCGTCTCCTCAGCT
AGCGAATTCTCGA VA Signal -59-
ATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGCAGCAG

LXLE N LTS O LZN /L

ASSagyence CCACAG
GATATCGTGATGACCC

CeA& AT e trRetE v
A'G_C__C—C_%b_CTC‘CA TCCACT CTGCCCGTC

SEQTD
ACNO

AB-HH2F
CCCTGG

QVOLVQSGAEVKKPGSSVKVSCKASGYAFSYSWMNWVRQA

AP S o S A S A

R AR ERE S TRLAGRIL IO,

A = P W S

129
G

P

AGGBTC

CCTGCA/
CAAATGT

AGGGTG

AGAATCT

GCGCT.GGA

HRGARRREARPESEAIGAC VA H Mahividgle
G@A%%%WW@WW@@%T'@W%‘GE@GTTC

Tf"l\f"l\f"'l'f"l\ AN I\Tf"l\f"

\ANGOOAGRECAGTOTSEACACSCTARTGANMEA

GTA G
a
TC

\

GATCAAACGTACGGTG N\ -Sianal

T G LT T OGS TE T AT AT aa BT
AGARETTFGETTACABTTFCOBTCEGAGEGBEACCA

o
S~ 8
C
A

ATESACS

LA Ko e N G RS AT

ccl

49 Se uenseLEEPTCRSETRREQCABGE VEEGAGGTEE TABLE 3

CONSTRUCT AMINO_ACID SEQUENCE SEQID NQ_B-HH
QVELVOSEALIRKR RISV CS
2 GQGLE %Mﬁﬁﬁmmhf GRKFQER GTLVTVSS
VTITADKSTSTAYMEL

SBHRSED Al H2 14
QVOLVOS . DA 4
PGQGLE\NMGRlFPGDGDTDYNGKFKGRVTlTADKSTSTAYME

LSSERSE
B-HH2A

QVQLVQS

BFARYVYPCARKYED S ANYWSE G FIYTNIBOA
PGQGLEWMGRIFPGDGDTDYNGKFKGRVTITADKSTSTAYME

LSSLRSEDTAVYYCARNVFDGYWLVY WGOGTLVTVSS
SGAELKKPGSSVKVSCKASGYAFSYSWMNWVRQ

16

AP

12460 G
T SfAYM
SSLRSED

LB QUIISGAR MK GBS GDY JIB AN GIK FRGRINWVROAD
ngGLEWMGRIFPGDGDTDYNGKFKGRVTETADKST%TAYME

WVVERRNVEDG YWV EGETIVIVES B-H

K Ss

H2B

QMALVQ
125
PGQGLE

SOAEVWICR S EE WK BCRARSY AR YSSVMMRRYRC

PGQGLEWMGRIFPGDGDTDYAQKFQGRVIMTRDTSTSTVYM

NG RIFPEDEHTBYNCRFKCRYFRFADKS TS TAY

DA 20

ME

LBpi IR OE
B-HH2C

QVQLVQ!

1.00.

B AN EARNMER B X WER N Gy WA Ap
GKGLEWMGRIFPGDGDTDYAEKFQGRVTITADTSTRTAYMEL

ST EEVRPES AN BERASEY ARG SWRHINWVR(

22

L8Y77 3
PGQGLE
LSSLRSE

P20

EVQLVOSGAEVKKPGATVKISCKVSGYTFLTYSWMNWYV:
ey CDMNGHEKGRN TS|

DYAREPCARNVADEYWL VY EQC TN TYES

AY

Q%/QLVQ
127

SEAG RS BIRVETRASCHAE DI MNIVYRS

LSSLRSEDTAVYYCARNVFDGYWLVYWGQGTLVTVSS

B-H18

EVQLVESGGGLVKPGGSLRLSCAASGFTFSYSWMNWVRQAP
GKGLEWVGRIFPGDGDTDYNGKFKGRVTITADKSTSTAYMEL
SSLRSEDTAVYYCARNVFDGYWLVYWGQGTLVTVSS

28

B-HL10

EVQLVESGGGLVKPGGSLRLSCAASGFAFSYSWMNWVRQAP
GKGLEWVGRIFPGDGDTDYNGKFKGRVTITADKSTSTAYMEL
SSLRSEDTAVYYCARNVFDGYWLVYWGQGTLVTVSS

30




PGQGLEWMGRIFPGDGDTDYNGKFKGRVTITADKSTSTAYME
LS SLRSEDTAVYYCARNVFDGYWLVYWGQGTLVTVSS

B-HH2E

-60-

QVQLVQSGAEVKKPGSSVKVSCKASGYAFSYSWMNWVRQA

4-0.0Q.

TRUCT

PGQGLE

AMING ACID SEQUENCE
NMGRIFPG DGUTDVNGKFKQG'RVTFI'ADKSTSTAY

SEQ 1D
MExo

LEBERSE
CONSTRU

QVQLVQ$

DYAVEYCARNY FOGHWIA YW GO W MUV EG® ABO;

R

AMiF42
WVRQA

32
E

129112
PGQGLE

LSSLRSE&?WW&XWF—%@W“WW@%@HWls B-HH3

hVQLVESGAGLVKPGGSLRLSCAASGFTFSYSWMNWVRQAP
VNG HHEGRITITADRE TSHAY

34
ME

QUQLY QS BAEVIRE PGS M EEKASEOARS T IIWRINEY ROA 6

PGQGLE
LSSLRSE

NMGRWIPPEHDBETD YNNG KEKGRV TITADKS ESW ALY

DAV CARNRDE YRV WSS FH VY SS B-H

ME
H4

MOAAIMAANNAN LD ONA.Q.

QUREYQ
PGQGLE
LSSLRSE

OONLO-\ O

SEAEVINEGABISYSERSRIARS
NM GRFPGDE D YINGEEKGRM TIAARIKS A SHiAY

SN
DAYV ARMNEDEYWEVYWEQBTYIWVIYSS B-H

AN KKPOSAN KN SCKASCVYAESV.S\VMSM\ANMNRA

VROAPY

IAE;
ME
H5

DA

NS Y
10

TEVQEVESCGGTVRPGSSTRESCARSGETES TS WRNW VRI

d VIj \\1
GKGLEWMGRIFPGDGDTDYNGKFKGRVTITADKSTSTAYMEL

ag

GQGLEWMSRIFPEBDGUADYNBRPLGRNGIFADKSESTAYMEL

SSILRSEL

TAVYY.CARNVEDGY\A\U \/V\I\I(‘ﬂ(‘TI V/T\/SS B-H}

= [a)

> §/Q
12

GQGLEW

I~

D

rRersliiiio

SSLRSEDTAVYYCARNVFDGYWLVYWGQGTLVTVSS
MGRIEPGDGDTDYNGKFKGRVTITADKSTSTAYM

np 2

EL

FEHRSEL
QVQLVQ

>ﬁm@;@@m§m§@%§g§m

SE A VIR ORQYMDEIRAS 6

744
AP

_I_

e

Y TAVYYCARNVFDGYWLVYWGQGTLVT'VSS B-H

NMERIFFEHEH T YNEKFKGRVTITADKSTSTAYM

EL46
H8

QRQLVQ
PGQGLE
LSSLRSE

SOAREMK KR (PAPAMIKM S EKESSEEY THsNGEWMNWYRC
WG RIFPGDED VBN G PRG RO PFTADKS ESHAY

D PAVYERRAR R BN B QG TLVTVSS B-+

A TH
ME
{H9

QUREYVQ
18

PGQGLE

- QlLDCE

NENITRR ARV G AR TR WV HRQ
AGQSPQLLIYQMSNLVSGVPDRFSGSGSGTDFTLKISRVEAED

T AN\ A Y aAVAY . WIMWAVAY LA/T\/ QX

IAT30

WIHGR R BE TP ONERERERVTITADKSTSTAYME

SERTAY
SEeAED
/PVGRIEPEDGDTEYAOKFBGRVTMTRDTSTSTV

QVOLVQ
PGQGLE

Pts’DPWP’EE#st@RsMﬁﬁS@‘GITr'YKYVVmE’
PHASMKY SERASSEGET SMANAYR

EPDTA\NWYYCARMVEDGY\WMI A YWGCOGTLV/T\V/SS

ROA

|
| -

1
0
YM

Fl-S<S] D

T\

DIVMTQIPLSEPVIPGEPASISCRSSKSLLHSNGTT YLY W YLOK
PGQSPQLLIYQMSNLVSGVPDRFSGSGSGTDFTLKISRVEAEDF
GVYYCAQNLELPYTFGGGTKVEIKRTV

132

B-KV13

DIVMTQTPLSLPVTPGEPASISCRSSKSLLHSNGITYLYWYLQK
PGQSPQLLIYQMSNLVSGVPDRFSGSGSGTDFTLRISRVEAED
VOVYYCAQNLELPYTFGGGTKVAIKRTV

133

B-KV14

DIVMTQIPLSLPVTPGEPASISCRSSKSLEHSNGITYLYWYLQK
PGQSPQLLIYOMSNLVSGVPDRFSGSGSGTDFTLEISRVEAED
VGVYYCAQNLELPYTFGGGTKVEAKRTV

134




B-HL2

EVOQLVQSGAEVKKPGATVKISCKVSGYTFTYSWMHWVQQAP

22

-61-

GKGLEWMGRIFPGDGDTDYAEKFQGRVTITADTSTDTAYMEL

L PoERT.AL 1\/\/r\AT|\|\I|—r\r‘V\vAvll VYWCOGTLVITVSS B-HILR

é&\‘S’FﬁB&UIHVI l\;l-\ll\lvAMmb s

EQID
EVOLVQSGAEVKKPGA WMNWVQQAPLY

241 Signal

GRETEWMGRIFPGDGDTDYNGKFKGRVTITADTSTDTAYM

MDMRVPAQLLGLLLLWFPGARC 50

CSSERSE

TAVYYCATNVFDSYWEVYWEQ TRV SS-B-HLA

QMQLVQSGAEVKKTGSSVKVSCKASGYTFTYSWMSWVRQA

26

PGQGLEWMGRIFPGDGDTDXROKFQGRVTITADKSTSTAYME
LS SLRSEDTAVYYCARNVEDGYWLVYWGQGTLVTVSS B-HL8

EXQRYES

28 .GKGI

GGLVKPGOHRLSCARSRTREY SWMNWVROAFE D

vERIRPG
SSLRSED
EVQLVES
30

K aLEW BSOS L

SSLRSEDFAYXYNMACARNYERGMAMNYWGRGEFME H0-

CONS RU

RV DS oo

GGGIKREGILRAGRAASGEEAGSY SYWEIINYWVRQAP
TCAACCCTAACAGCGGTTATAGTACCTACGCACAGAAG

CTGIVING ACTD S EQIENTECSETARGGOAB:KILIL

QVOQLVESEEEIAHPEESRE SCAASGFTFSYSWMNWVRQAP

od-Hah GL
RIFPGDG

SSLRSED@%SW%@WW@W@E@W@E% L12
EVQLVESGAGLY R RARRE Sy SN ROAP

34

DN AV EGCAGCTGGTGGAGTCTGGAGGAGGETTGGTCAAGE 53
DT NGKERGRMIITARKSTSTFAYMEICcGcaaTTC

CCGGTTCACCATCAGCAGAGATGATTCCAAGAACACGCTGT

GKGLEWMERFEPGHEHTDNOKEKGRVTATADKSTSTAYMEL

SSLRSED %ﬁ}%ﬁ@? i A8IHL 13
EVOLVE 5@%@%%6@5%%%@%%&%(9@

36

GKGLEWMGRIFPGDGDTDYNGKFKGRVTITADKSTSTAYMEL
SSLRSEDTAVYYCARNVFDGYWLVYWGQGTLVTVSS B-HLI4
EVQLVESGGGLKKPGGSLRLSCAASGFTFSYSWMNWVRQAP

38

GKGLEWMGRIFPGDGDTDYNGKFKGRVTITADKSTSTAYMEL
SSLRSEDTAVYYCARNVFDGYWLVYWGQGTLVTVSS B-HL15
EVOQLVESGGGLVKPGSSLRLSCAASGFTFSYSWMNWVRQAP

40
GKGLEW

MGRIFPGDGDTDYNGKFKGRVTITADKSTSTAYMEL

SSLRSEDTAVYYCARNVFDGYWLVYWGQGTLVTVSS B-HL16
EVOQLVESGGGLVKPGGSLRVSCAASGFTFSYSWMNWVRQAP

42
GKGLEW

MGRIFPGDGDTDYNGKFKGRVTITADKSTSTAYMEL




SSLRSEDTAVYYCARNVFDGYWLVYWGQGTLVTVSS B-HLI 7
EVQLVESGGGLVKPGGSLRLSCAASGFTFSYSWMNWVRQAP
44 62~
GKGLEWMGRIFPGDGDTDYNGKFKGRVTITADKSTSTAYMEL
SSLRSEDTAVYYCARNVFDGYWLVYWGQGTLVTVSS VH
Signal MDWTWRILFLVAAATEAIE 46 Sequence B-KV1
DIVMTQTPLSLPVTPGEPASISCRSSKSLLHSNGITYLYWYLOQK

48 SEGQGID

BETBRIEDILLIYQMSNLYSEVPRRESELE EEFDFTLKISRVEAEDC:

VGNADY CAQNRUBIPYAIR GG TR Y ESKRE G IB FRN T W v §

DIV TOTH BT SRR SRS WYL oK
QGTTVTVSS

AGOSP QL ENOMSNIY SV EDRES GG BGHR WM SROMEAED 4

VGVYYC AOKE L@WWG@W@WKWW@DSKNTLYL

[0178] 131 In a
PGQSP

amcu ar embodiment, the present invention is directed to

LLIY OMSNLYSGVPDRFSGSESCTDETLKISRVEPEDVY
A ONYECPY T GO TSR B byt gncodes a polypeptide

EHMMEQEEMQS LY IR RARES R DR Ykl Sl bhYd AWML G.

32 .. ) . e
i@@gﬁ%ﬁ_ﬁ’l\?ﬁl\%ﬂf%é%ﬁﬁEW@%?‘FE%@?&V&&EWt
G VYA Chinkin FIRPY GG GG atE IKRAOE Biddd/ 18 present invention is

%@é&@%ﬁ LM PR RERRRE S b RNGIT Y W Q¥ ed
BestSesPLIvOMENDUSEY PBR st Sades Brireoaraiope Alpst

Wi WY 6 A AN ilfsti Y JiHie @ G K WA KRV Bk YR 4egion.
DIVMTQTPLSLPVTPG EPASISCRSSKSLLHSNGITYLYWYLQK

134

PGQSPQLLIYQI\/ISNLVSGVPDRFSGSGSGTDFTLKISRVEAED

VERUEYIC A
ANIRI® AC

\QNLELPYTFGGGTKVEAKRTV -61- CONSTRUC
ID SEQUENCEMEDABRGVESHnal

T SEQ ID

D A-QLI.O)

NO,

ID. CONJ

AGCCTG(

MMV P
CAGGTGC

R RSP EAR AR KREGFEASTNVIREE +5
SERUGICNVEL B G SEQUENGE N DIsFID

RO MO PSRBT OTC RICCTOACE PERAGA 5
ST EGGTGAAGGTCTCCT'GCAAGGCCTCT

55

1

Bors.VHCA

CATTNAG AL EAGRAGCARACATEOREHECG
KQTPGQGLEWIGAIYPGNGDTSYNQKFKGKATLTADKS
SSTAYMQLSSLTSEDSAVYYCARAQLRPNYWYFDVWG
AGTTVTVS

56

C2B8-VH

QVQLOQPGAELVEPGASYVEKMSCRKASGYTFTSYNMHWY
KQTPGRGLEWIGAIYPGNGDTSYNQKFKGKATLTADKS
SSTAYMQLSSLTSEDSAVYYCARSTYYGGDWYFNVWG
AGTTVIVSA

57

2H7-VH

QAYLQQSGAELVRPGASVKMSCKASGYTFTSYNMHWY
KQTPRQGLEWIGAIYPGNGDTSYNQKFKGKATLTVDKS
SSTAYMQLSSLTSEDSAVYFCARVVY YSNSYWYFDVWG
TGTTVTVS

58

B-lyl-VH

EVKLOQOQSGPELVEPGASVEISCKASGYAFSYSWMNWYVY
KLRPGQGLEWIGRIFPGDGDTDYNGKFKGKATLTADKS
SNTAYMQLTSLTSVDSAVYLCARNVEFDGYWLVYWG
QGTLVTVSA

59 .




ACAGGCCCCTGGACAAGGGCTCGAGTGGATGGGATATT
TCAACCCTAACAGCGGTTATAGTACCTACGCACAGAAG

TTCCAGGGCAGGGTCACCATIACCGCGGACAAATCCAC
GAGCACAGCCTACATGGAGCTGAGCAGCCTGAGATCTG

TSEOTENCE,

G@%TTACTA‘IGTTATG@A%@Q&H %%%EAAGGGACCA
CCGTGACCGTCTCCTCA M-IIFIA

X T TN G 1S G~

SEQID
NO.

GAABT GCACETEETGCHACRTIGGACGABBTREGG TCAA

53

ACATTT

KSLYLOMNSLRAEDTALYYCAKD
CTGGCGERTEOIECCGCTOT CEPEY BN EE ¥ saa
GCAACTATTGGATGAACTGGGTGCGGCAGGCT

ROAPGKGLEWVSTISWNSGSIGYADSVKGRFTISRDNAK

5Co60

TTC
CC

TEEXAAG Eg %%w
TCCAATA G ﬁ%@

CCGGTTCAGTATGAGCAGAGATGATTCCAAGAACACGCTGT
ACCTGCAGATGAACAGCCIGAAGACCGAGGATACGGCC

SYCCCAEAEATCAGATTGA

A 61
AGGG

5T

SFATTaC

ACTAC

T 62

e e S

BH GFQIMIMCONSTRUCT AMINO ACID SEQUEN

AGT
CE

TCGACCA
-62- TAB

“NO. I-HHD .

791 QvQLV 88 ARG K BE 359 ibes ARNS GE TR T Dawriviny sgion can
RQHREG Q GhEMING Y F NPMS@WM@@RV;EW% a parent
QG@L%%%?& %ﬁalf?ElDT é/ g%%ﬁ%%%ﬁ%%!g }{1%%1'6\ directed to an
et SCEEHIR POTSERL SCANSGE TRENNYWASNADGR AR

Bffing at least one heavy chain FR derived from a human germline VH
GKGLE GEI KSNNFGRYYAASVKGRFETISRDDSKNTLYL

BURST K %ﬂ?fﬁ?\?éﬂ“ﬁ’%ﬂ%/éﬁ?ﬁﬁqw&@@@ﬁmm in
fe17Bl rigianothér pariicbiapesihaditnents thepiesent iYRAHQT ibe
difegied Eeelﬁﬁi keipteg,polyRugigotifie. comprising a sequence that

NCES arc a
encodes ?Ié% eptide having an amino a erive
Hom a parbAt

seq uenée’
equencel3libin in FIG. (@@MM&@B&E\&M
ReorIprising A |ea
heav cha|n FR r(?

eastate RAAR Acd BHRsHIEPRIN LGRS LORBer is
on I anather embodlment the present
ex res nCorn rate

entron is directe em iSOFEBE R HBPHER-comprising an
amino acid sequence derlved from a parent sequence shown in
' FIG. 1 and Table 6, and compfi8ig 4t least one amino acid

substitution-in-atteast-one-heavy-chair--R-region-
IMGT DATABASE NAME ACCESSION NUMBER SEQ ID NO
(NUCLEOTIDE SEQUENCE)
IMGT hVH_1 2 X07448 82
IMGT_hVH 2 5 X62111 83

M99648

IMGT_hVH_2 26 84

IMGT hVH_ 2 70 121969 85

IMGT_hVH 3 7 M99649 86

IMGT_hVH 3 11 M99652 87

IMGT_hVH_3_19 M99656 88




TABLE 6 SEQUENCE NAME AMINO ACID SEQUENCE SEQ ID
NO. 1F5-VH
QVOQLRQPGAELVKPGASVKMSZKASGYTFTSYNMHWYV 55
KQTPGQGLEWIGAIYPGNGDTSYNQKFKGKATLTADKS

STFAYMOL-SSEFSERSAVWY-CARSITY.GSNY A/ DY EDY\WWG

OOII"\I VL OO N OTT-T O3 SEQIENO
QGNILYPVSITABMNEAEVH |  ACCESSION NUMBER

O\ lnu O ACILN K DO C‘\ KA S CKAS V] E'I(%I{;kﬁ\ F—RRRE}Q—I\IENCE)
VLV ZOUALCT VI OO VIKIVIOTIRANO O T

ROTREOELEWIGAIY PARBDTSYNQKFKGKATLTADKS
-SSTAYMOLSSETSEDSAVYYECARACERPN YW YFDVWE
RETIVVSC2B8-VH | L6618 90
GAELVKPGASYKMSCKASGY [FTSYNMAWY 57
E@%ggg EWIGAIYPONEBTSYNQKFKGKATLTADKS SS
FAYMQLSSLTSEDSAVYYGARSTYYGGD WYFNV W G

AGTITVTVSA. 2H7-VH
AY LROSGAELVRPGAGYEMSCKASGYTFTSYNMHMVV 58

SNGDTSYNOKEKGKATLTVDKS
W&YM@_&SSLTSED?A\MECARV VYYSNSYWYFDM W G

reTTrvrvsS—o=yrvm
BA LGOS EPELVKPGABYKISCKASGYAFSYSWMNWV 59
GRATLTADKS

BNTAV G SLTSVDS AR TCARNVFDGYWLYYWGS
Iglgt;r%\yg\r@ﬁ “63- SEO NAME AMINO ACID SEQUENCE
TS DNO. 2F2-VH sbo ’7
ENQLVESGGGLVQPGRSLRLSCAASGFTFNDYAMHWV 60
RQARPGKGLEW VSTISWNSGSIGYADSVKGRETISRDNAK

KSEYWQMMNMILRAEDTALYYCZAKDIQYGNYYYGMDVWG

AT/ T\ /S C _IﬁO AW/ N
YOT T VT VOO TDOTVTT

EVOQRVESEGG LVQPD{F?SEF@LSCAASG FTFHDYAMHWV 61

AN ETT LSS ENA LA

[0180] In another embodiment, the present invention is directed to an isolated
polynucleotide comprising a sequence that encodes a polypeptide comprising
an amino acid sequence at Kabat positions 8 to 13 of the heavy chain variable
region, or any subset thereof (e.g., positions 9 to 12, positions 10-12, etc.)
according to any one of the sequences presented in Table § below. In another
embodiment, the present invention is directed to an isolated polypeptide
comprising an amino acid sequence at Kabat positions 8§ to 13, or any subset
thereof (e.g., positions 9 to 12, 10 to 12, etc.) according to any one of the

sequences presented in Table 8 below.

TABLE 8
AMINO ACTD SEQUENCE SEQID NG
GAEVKEK 63
GPTLVK 64
GPVLVK 635
GPALVK 66
GGGLVQ 67
GGGLVK 68 |




[0181]

NSLYLOQMNSLRAEDTALYYCAKDIQYGNYYYGMDVWG

QGTTVTVSS 1

1B8-VH

EVQLVQSGGGLVHPGGSLRLSGTGSGFTFSYHAMHWYV 62
RQAPGKGLEW V SIIGTGG VTYYADS VKGRFTISRDNVK

A ANLNLN\L.

ray.\ hn\l\/f‘ A

(‘I_\Il-\f"

NSLYLQMNSL

[
MR

Y i WA @)

O ;&F}‘D S'Erg\ﬁﬁl\CE

)Y éﬁ@kﬂ

b0 ~

GLYG

MDVWGQGTT

VT VD%é%t{]E} Ol

€ aapcg

;e

odified ABMs of

the present inventiom &65\]@&”})“3:

astb ‘Htu fon uf an entire

AN Tla

framework regi

JITCUTl

A
LUdpcIUIIL 1

VI,

I'TTu
(]

, for example,

the present invention &M&I dire

JI.CU LU

ISOr&

ed

polynucleotide

UI”P“GE}@L

at:quu

|
LT LI |a5 encoae

a polypeptide

having at least

1 IWL'V

H P |
dalll rn Uci IVC

IIUIII atl

HZCPTN

human

germline VH s

cQuUcl Il.(ﬁ,dilv% pl CIUI

UU CIl IlfléJUIl IeT

, the human

VH germline s

L|UCI Ibagt}lLvIKC I_F\I I

uIUII &/ t LhC

abat positions

8-13 is derived|f

ITOTTI %XdﬂLﬁ UI LI IS

DCL{UC,}J]L,CD IUC

4-IA

tified in Table

7, below. These

L acqutasg 5

1-Q1.0A

lakhl
T AvValldllIc I,l] U

_'.

IMGT

database (htto:

fim~t-cils

OTUH]

NG
LC)\LCDI éIVI\J

T

IM

each sequenc

aa IUC(I}A%

uy itS-¢

1bbCDD&\dlll nd

4

ertoire), and
er is expressly

incorporated her

%.REWEJ

ICT lI ILD Clll.l

10

1B NA

ty'

TA
M

BLE 7 IMGT

DATABASE Nﬁ

Z
(

SION

(NUCLEOTID

48 82 X62111

83 IMGT_hVH

) L21969 85

IMGT_ hVH_3 -

hVH %%%M&%é&&% ﬁé‘ﬂl’}é

9652 87 1IMGT

S%Tﬁ%%lé“&%@g%ﬁ%%'

NUMBER SEQ IDNO (NUCL OTIDE SEQUENCE)
PRIGTIRRAYS $ODB K88 S PR TRAGA FYRAS 2] peRids gemprising
iMenTinb\dtd 3A4BMIOB 7R DAt PAGHEnhVEE B 5B3MII6T BDRy chain

variable region, or any subset thereof (e.g., positions 110 to 112, positions 110

and 112, ete.).

113 is as shown in Table 9 below.

In a particular embodiment, the sequence at positions 108 to

In another embodiment, the present

invention is directed to an isolated polypeptide comprising an amino acid

sequence at Kabat positions 108 to 113, or any subset thereof (e.g., positions

110 to 112, positions 110 and 112, ete.) according to any one of the sequences

presented in Table

9 below.
TABLE9
AMINO ACID SEQUENCE SEQID NO
LVTVSS 106
LVIVSS 107
LVTVIS 108
LVIVIS 109
LVGVSS 110
EVTVGS 111
LVGVGS 112
LVAVSS 113
LVTVAS 114
LVAVAS 115
LVVVSS 116




[0182]

[06183]

[0184]

IMGThVH 3d 18898 93 IMGT_hVH_4_4 X05713 94
IMGT_hVH_4 30_2 L10089 95 IMGT hVH_4_34 X92278 96
IMGT hVH_5_51 M99686 97 IMGP_hVH 6 1 X92224 98
IMGT_hVH_7_4_ 1110057 99 IMGT_hVH_7_81 Z27509 100

[01801 In anothyer ﬁ}:’é‘?&’g‘?ﬁ' 'F_‘%)'ﬁ%N%}c pre “.ltﬁ@,gnti n is directed to

+

an isolated p0|yl|uuc%\ﬂwvgmpllol 'g-asgaience hat encodes a
polypeptide co .p.iaing\cmminu cid sequence & Kabat
positions 8 to 13-of th‘i{/‘z?\?%y chait Vai’ia'ﬁ% region, or any subset
thereof (e.g., positi 12; iti =12 ) according to
any one of the seqtet CeSpresent -t Tabte 8-belpw. In another
embodiment, the plcaf\}‘g{'}é\écutiun IS uilcuf‘b‘id to-af isolated
polypeptide co uplisirtg,;f‘.{";@mino cid segiience & Kabat
positions 8 to 13;-or-any-stubset—thereof{e-g--positions 9 to 12, 10
10 12, GiCohGEOTASLIRARY, ORE L& SRALRAGESPIEREMEHN an
Table 8 below. TABLE 8 AMINO ACID SEQUENCE SEQ ID NO
ESRIETIRR 51 P Va0 6 UL VK B5- PRIV B 67 (SIS Likpdgted

Py i EsliNdS G8hEhr AMINKAGIn. SEQUENCE SEQ ID NO
GGGL(\%%G 1GGG&\éR 75 %G%g/\[&?l GG}{VV%&Z GGGLLLQe
73 RGVLVQ 74 GPELVK P56 ESELVR 6™ 7€ 7o 10 express
ABMs of the present invention. In a preferred embodiment, CHO cells,
HEK?293-EBNA cells, BHK cells, NSO cells, SP2/0 cells, YO myeloma cells,
P3X63 mouse myeloma cells, PER cells, PER.C6 cells or hybridoma cells,

other mammalian cells, yeast cells, insect cells, or plant cells are used as the

background cell line to generate the engineered host celis of the invention.

Modified ABMs Further Comprising Fc Regions and Fc Region Variants

In one embodiment, the ABMs of the present invention comprising one
or more amino acid substitutions in the heavy chain V and/or CHI1 regions
and/or the light chain V and/or C regions may further comprise a human Fe
region. In a specific embodiment, the human constant region is IgG1, as set

forth in SEQ ID NOs 80 and 81, and set forth below:

1gG1 Nucleotide Sequence (SEQ 1D NO:80)

ACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTC
TGGGGGCACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAAC
CGGTGACGGTGTCGTGGAACTCAGGCGCCCTGACCAGCGGCGTGCACACC
TTCCCGGCTGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTG
ACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCTGCAACGTGAA
TCACAAGCCCAGCAACACCAAGGTGGACAAGAAAGCAGAGCCCAAATCT
TGTGACAAAACTCACACATGCCCACCGTGCCCAGCACCTGAACTCCTGGG
GGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGA
TCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAA
GACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAA
TGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTG
GTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTA
CAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCA
TCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCC



GAGLLK 77 GSELKK 78 GHEVKQ 79 GAELKK 101 GAEVVK
102 GGEVKK 103 GAGVKK 104 GGGVVK 105[01811 In
another embodiment, the presenginvention is directed to an
isolated polynucleotide comprising a sequence that encodes a

%@X@@Eﬁ%@ﬂ%’&é@ﬁ} 199,254 seqy %%?&Asg?(t}CCTGGT
PRS{leRTH98 t&%ﬁk d}j:t?%x“ ég}& Selele
&MW@%@@CP@@MG&@@Q@Q@@%W Q:m%;é%,
eI ECRARICTIAREbBOd NGETTIC e Se uenesal AUSHERECLABAD
§ PG ETTR TACTEEIE OCHEIeW! G BROMTST ASTO O TRt thieCCA
DreSent GHOERTEPE irEcted td GRGEEIREEE hdypERide comprising

an amino acid sequence at Kabat positions 108 to 113, or any

subset thereof§8 A psitesid S taetes (3BQPBSNOI¥$)110 and 112,
etc.) according to any one of the sequences presented in Table 9
EEF@WWNB‘EESXWQ@@A&@@SE@YEM@EIS SENCTSOVRVES,
Eﬁ%‘f’ %%TYW@E@EYLW%%@TW@Q@@%@DKTHT

M%ﬁ%%ﬁ%ﬁ%ﬁw

ENCOAENTISIH TTMVYNSHEE8FL Y SKLTVDK SRWQOGNVESCSVMHEALH
NIIYTQKSLSLSPGK

[0185] However, variants and isoforms of the human Fc region are also
encompassed by the present invention. For example, variant Fo regions
suitable for use in the present invention can be produced according to the
methods taught in U.S. Pat. No. 6,737,056 to Presta (Fc region variants with
altered effector function due to one or more amino acid modifications); or in
US. Pat. Appl. Nos. 60/439.498; 60/456,041; 60/514,549; or WO
2004/063351 (variant Fc regions with increased binding affinity due to amino
acid modification); or in U.S. Pat. Appl. No. 10/672,280 or WO 2004/099249
(Fc variants with altered binding to FcgammaR due to amino acid
modification), the contents of each of which is hercin incorporated by
reference in its entirety.

[0186] In another aspect of the invention, the ABMs comprising one or more
amino acid substitutions in the heavy chain V and/or CHI regions and/or the
light chain V and/or C regions may further comprise an Fc region variant.
One can engineer an Fc region to produce a variant with altered binding
affinity for one or more FcRs. One may, for example, modify one or more
amino acid residues of the Fc region in order to alter (e.g. increase or
decrease) binding to an FcR, as described in U.S. Provisional Pat. Appl. No.
60/678,776, incorporated herein by reference in its entirety. Generaily, one
will make an amino acid substitution at one or more of the Fe region residues
identified as affecting FcR binding in order to generate such an Fe region
variant. In preferred embodiments, no more than one to about ten Fc region

residues will be deleted or substituted. The Fc regions herein comprising one



LVLVSS 119 LVTVLS 120 LVLVLS 121 LVSVSS 122 LVTVTS
123 [0182] In another embodiment, the present invention is
directed to an expression vectorégnd/or a host cell which
comprise one or more isolated polynucleotides of the present

inv n, a of cultured ell line can be

l%gldg ¥tﬂ§expre%é§%he /ffé r\{%gy ﬁrggététﬁl PR HO P TS Hretepadt
Aiclrier crd @éfnf@raHEmz@gsE@MA gelis, BHKcellseNBBy at
cells.-5RR/05¢elss %O ﬁﬁﬁéﬁmar@% % s E4R3 BoYSe MYEloM A cnce

gnels PER ceIIs PER.C6 cells or ybrldoma cells, other
A58 /B, yeast cells, insect cells, or plant cells are used
[6187] as the (heckgyoumdmaalk ineiio gemelﬁaaemlae@agﬂaeﬁ@deg@ﬁ& cellgh
%:Ilgﬁténﬂ%t'ﬁ% f ther Co rlsm eqi
remggleé Tofg%j n Onor ex %%aéf A%ﬁ\gf{) 8? at

and Fe Region Variants &' embodimen
Rt rESe RIRY eI TR I{SiBg Dise (oo Pminminocidciekidues and

§bk¥b$ﬁﬂ§¢kﬂﬂ1%¢lﬁetﬂﬁrh@ﬂ\f¥sm@@ Mapdlar, GRl &e QiQf&SonHg/iﬁg lt%qon

h chal gl rCre |ons may further comprise a human Fc
B g R B RET Ao RSt I facant
wiGinamsap forthanisE @D @isB0dnd Ft, apibsatinnb hrigWed
196G Nucle  NQ:8 .
R RSB QL RO AR R Blnest o iaither £5R
@m‘)@ Aps¢ereffector function. In order to generate such insertion variants,

36 GEGHARACCHHRGHIGRGET RGEHHHE TEAMNGRAGIAGT
R ARG e s R e B e s e e

GCEGTBBACA@Ech the amino acid residue(s) are to be inserted (see, e.g.,

T CTCCCT
ig%%%%%%g@ﬁ%l%ﬁﬁ?%@@ﬁ%@&@ fg" ﬁ‘:ochemmfr ?99

NECETELEEO e Aeerisert d At EASRSEF ABRI GG

WANCeTKafh 1ncorp0rated by reference) in order to rationally design a

T L AR ARG ACGAACC TG ACAAGAMAGCAGAGE

CCAAAT
[0188] TGTGACANAMOEURCATATECOONGECTGEBEACCAGTRIGAA
ﬁ%@t@“{ @h one can generate a variant Fc re 10n which (a &) mediates ong

GGGAC GTCAGTCTTCCTCTTCCCCC AAAACC AAGGACAC
%&Nﬁlﬁf K ‘Eﬁ}&r ctions in the presence of human effector cells more or less

HEFRELC GFAQECEGTCAGKE NGACATGEGIGH FER I RNCGHG
R LR iyt ok SR PRI A RETER

Tegeresvil gepsrally comprise at least one amino acid modification in the Fe
rd&laCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGT

ACCGTGT
0189] 51 &Efé%&?&?ﬂé@@*f%@%@éﬂb@%@ﬂ&%%ﬁ@wﬁ@

FCAABBAGTAa native human Fc region human IgGl {A and non-A
SO GEANGET GIECAR A AFRIRE FARGTEA RIS
SREFE CAARSE CARNCHUT MECCOCERGEACE AOKGEIGTAD
ACCE bl Patent Application No. 60/678,776, which is hercin
incorporated by reference in its entirety.

[0190] In certain embodiments, in order to generate an ABM comprising one

or more amino acid substitutions in the heavy chain V and/or CH? regions



_67_ . -
CCATCCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGAC

CTGCCTGGT -69-
CAAAGGCTTCTATCCCAGCGACATCGCCGTGGAGTGGGAGA

%ﬁé@%%ﬁ AGARE K ABY R ARERS St tesremeisnsedlnd
Eqcegmnc@th improved effector function (e.g., ADCC), the parent

gﬁ@g@@ﬁﬁ%ﬂ;@@%@&ﬁ&%@ﬁé@%9&%%%&@@93%
&) %@é@&ﬂ%&%ﬁ@%@ﬁé@%&?@cﬁw@% dreons

CACAACEA a modified Fe region with improved ADCC mediates ADCC
GTAGAG %AIQA&%%C%TCTC% %pTcgcc GGTAAAT

lgGl Amir% Acid Sequence (SEQ | 5 o812 AV edetce (€01 or
93 BsywEPRAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGA

[0191] LTSGWJdrtiRMAar embodiments, amino acid modification(s) are introduced
\4 Y LS,SV%/TVPSSSLGTQTYICNVNIIKPSNTKVDKKAE
B the parent Fc region.

am o

[0192] CPPCRARELEGGRSVILE RREAKDILMISRTIREY FEMMVIRVSH Be
KBEYERNWY ficati ' -
VDGVEVHNAKT KPR E B O INSRASTAIR LRI e RESARE

‘R(?@Nij(}éﬁf of the polypeptide. Such modifications may involve, for example,
RARIEKTEISAKE QP RERQMYIT LR RSRDELHMNIY ShdG Y KGRY

IAVEWE .. . . _
R
QVARHIERLHENHT GHEL 8IrBRGHO[Bi8GpHoweyere rastnisianth,
éﬁﬁ&ﬁﬂ%%&ﬁ}h%ﬁ? mafaﬂ'f&v{ﬁg{Qﬁk%ﬁiﬁ%@dﬁ%&’%&%ﬁ% %?gi%ir%sed
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1LﬂelJS.tS.,Pat. ,?\ pl. No. 10/672,280 or WO 2004/099249 (Fe
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binddlificallipm)d thepbontenipleheach-piakicbysbeiatn iooarposaied
426 (RIGHRRERINIS AR OAROL0.A0MNELASRAGL OHE (1o
invention, the ABMs comprising"one or more amino 28d
redmshtiftfore ifiade edw chilion maditr GH eegiomstandipettent
dighb eloain MraRGHO[G, reginias ay JUSIBRL SAMRSINRIAMES TeQion
ﬁ/agg%gt) ne can ern mee{(I an Fe reglo%duqe a variant with
altered binding af?ﬁlg?e%f ShE“GHMBYE UESHE #hage fyrmore of
tlesxatersiehahqulifitione @it GrepramihaCacidiresiduesdafrth@dpiement
R HRRINOMIEL; Gl e ecrease) binding to a
CR, as d(s)eﬂ'scriE)Eg_t(fl F% .ﬁglgf\%/%i%sﬁaﬁgétg%lﬁ%%%ﬁ%mﬁ%g%%%’
BRcHHS OB PR Byt drereals in hinétiircyd ceneditly M6 andl
nmpke aodfiknecasid sURSHY oo ANR:efnee el ihe. kR FeoiRk.

ﬁgﬁﬁ!agugf?ector functions. Moreover, polypeptides with pre-existing Clg
binding activity, optionally further having the ability to mediate CDC may be

modified such that one or both of these activities are enhanced. Amino acid



identified as affecting FcR binding in order to generate such an Fc
region variant. In preferred embodiments, no more than one to
about ten Fc region residues will7be deleted or substituted. The
Fc regions herein comprising one -68- or more amino acid

ifications fe.g. substitutions) will erably retain at least
gﬂbs}%'{f%%}(% artglétpr%ﬁerag@ a (gggt lglzgéhf’ 95%°8W§?ﬁ’c§’§f dependent
SYETEYERTY dvnidinst apolesolssl, dbthepartntik S¥egiBR ey Uehnd is

QE@S@iﬂ&{%@r%gg§mg@réﬁggpan Fc region. [0187] One may also

make amino acid insertion modified Fe regions, which variants

have aftérey C&?@%t%%n@?d#%rﬁb%%ﬁ@%éy iPRFGRI decreof
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EHES fundtion T BPder i GEhE e "EHER inerfiBTraribm s Teosier
frayievakisdueedocnpitalistictung of ginpalypRptitRCOMRIESHAGh
iding ion: of th acellylar. domain of the FcR
%f intergs%@ a%%lﬁg%ﬁeﬁgé%r%?étg @?lcﬁ(}t ‘é%%r%’?n%%ﬁéi SIS
Ao Wpémesrealse of dhesseptidrietanndetrtlonduntsd 08128 the
¢2R0Q)1DejsenhatescRinehanisiiy &0 k) Aa6 1:48 1R AR8Dasne:

I%H{f@eigé?{_e% Qelq &uret 3442: 379-383, (1994), all of which are

ereily Incorporated by Ffare ALY i 8FI%r to rationally design a
[0195] modifiddateredion that exhibitsicel g sumapioiced FeR-bindingtabiliky.
8 | Cj ria ino.acid sequepce

e R SRR e S
TR GIIRRI GRS S feE Bl ge rsretieRclermdiimdtiorms ipengde,
mresendéinf buenan effectoycelnaoreies 1gss Sfeetivelyand/om.

' ap.Fe y receptar (FcyR).or Fc neonatal receptor (FCcRn
01 By SULH TR -
ldepdns Vinkerb rrieadlyochmptisduatie adt theeaboinaaticnoicty to the
sodihisation n Re.Fei1e9io, 0 R #{I%ﬂ?irc?g%g r?J&st%iEPz%ﬁ‘é%:X-

a

the parent polypeptide Fe region is a human Fe region,e.g-a
“Ha fsé“f?&ﬁ%f)&ﬁ&&eféﬁf@ﬁ%’%ﬁawh@@m AR FERCACK Bt Py oline,
A BR, t9BBnitgG4candal Blotypes Ao amdiscavere kit amk
Shegies et - Such regions.have sequences such as those

dis%:%sgseé'ﬁi% a%%gg%}%o\ﬁg%ﬁ g?lﬁ'atehﬁltsﬁtgﬁl%g’ 0N (688@76“7 8 ,7%?6
PEAtiER Se94EREsH in 2 polypeptide creates a potential glycosylation site. O-

linked glycosylation refers to the attachment of one of the sugars N-

[0194]

aceylgalactosamine, galactose, or xylose to a hydroxyamino acid, most
commonly serine or threonine, although 5-hydroxyproline or S-hydroxylysine
may also be used.

10156} In some embodiments, the present invention provides compositions
comprising a modification of a parent polypeptide having an Fe region,
wherein the modified Fc region comprises at least one surface residue amino
acid modification (See e.g., Deisenhofer, Biochemistry, 28;20(9):2361-70,
April 1981, and WO00/42072, both of which are hereby incorporated by



[0197]

incorporated by reference in its entirety. [0190] In certain
embodiments, in order to generate an ABM comprising one or
more amino acid substitutions in’the heavy chain V and/or CHI
regions -69- and/or the light chain V and/or C regions and further
x“e@é}Hﬁfd%”ﬂl BRP AR F 6T RN WU, TPLRN A SHELOT [UNEHAN,
(e.g., ADCC), the parent polypeptide preferably has pre-existing
ROOTSIBLYIEiicating pardmaissly pepnslitempriseses Fgnigagon,
tfeiear Memaniigia3reaeagioBirprseme iembedimentsadedifiind
Fc.region, with improved ADCC mediates ADCC, substantially. .
S AR AR S enbe Lt dved g rgor
tgB3Fe regioant(018 Phimpastiqdetiderhivodimerits regoimosaeidin the
medificationts) aredotipducadcdniniiie GHa AR Of e PAEBhe
Fc region. [0192] The polypeptides of the invention having
PABERES FITagiRTHE ¥&%bjected to one or more further
modifitationsrgependifizan the desitesitieintentied usetef Hesent
Rolipeptde- 2uch modiicalions mayimyolve. for exampley furiner
alteration of the amino aci seqﬁgnce ((s stitution, insertion
bagtl/ey edaiisred anfine atidak siduessiofuionitesherergiogossein-

RONRSRIgR (A AN qovalgRhLNQdiatiens «RUsh iR ered host

modifications may be made prior to, simultaneously with, or
SHiRY, RS RS Ridnes Rt oHesy s aiseha e wrfedine
resiipiptale hitenatiGuldl ketrdte ptos bindiangianeiosd@itecianypeptide

i 1 Alternatively or additionally,. it may be useful to .
S e AR A S S A T

@il rRsications thatsperdC R tAdsgtaitrohesnsplermemesses 2
sepersnticytaxieitfunclinngfile ke regionTihestaling: Manlt

alypeptide of particular interest.in this regard herein js one that
B 0 ity Bl R AR HopLhdbit St o
ﬁ@ﬁ@i%@@@nmmgmsﬁmmm dmsbr@é@ﬁﬁreiﬂimayasem tes a
@fﬁﬁuf%yisoa@@xc%mg SRS RURIBIIEIRIIE 10, CIf 30RS her

madify its complement'dependent cytotoxicity function (€.g. to

it Sebprarsrio i apohirntdsdametor fihesEnsy. Howlvin
ROypeRlideseamepESing cuhstilvtitns:at onenanmere ofoheresident

described positions with improved,Clq binding and/or plemen
TR AR D NI b MG A R o

FRINCHOR dre cortemplated
FVexdriiplerethet stastifignpolypeptiddiniay bawsable tolpindGlgle
Al nediste s RGN mavbe madiied Accarding i M8 with
teachings herein such that it acquires these

increased” Fc receptor binding affinity and increased effector function.
Accordingly, in one embodiment, the present invention is directed to a host
cell comprising (a) an isolated nucleic acid comprising a sequence encoding a
polypeptide having GoTII activity; and (b) an isolated polynucleotide
encoding an ABM of the present invention, such as a chimeric, primatized or
humanized antibody that binds human CD20. In a preferred embodiment, the
polypeptide having GnTII activity is a fusion polypeptide comprising the
catalytic domain of GnTIll and the Golgi localization domain is the

localization domain of mannosidase [I. Methods for generating such fusion

polypeptides and using them to produce antibodies with increased effector



further effector functions. Moreover, polypeptides with pre-existing
Clg binding activity, optionally further having the ability to mediate
CDC may be modified such thati@ne or both of these activities are
enhanced. Amino acid -70- modifications that alter Clq and/or

ify it | dent toxici ti
S L A R o s,
irtofptatath byNreftildteds [BID4hAetisclosedtabbveshorevdach are

gﬁ%@lﬁﬁl&ﬁﬂ&ﬂ&ﬂh@?dﬂ?%iﬂ?&@@ﬁ%ﬁ@? ?&e@x@g%godiment,
by modifying Clq binding and/or FcR binding and

function, e.g. / 4
iher ey CHER it ShemsrAB e ityeref having the
bidlmplecoifieicanfgbn erateccnnigdifiedbbayre gionpaithimpypredred
indi nd improved EcyRIIl binding (e.g. having both
AT TR IR B ELE BB ancve
PrEmatiaRp dihwre tbhangbetiels thimastedorhiorotiod. be reduced

[0198] Or ablaeshongrNay GRAUNESE st ifiadnelteqiRn Withrgducetv
C%DC activitg/}and/or reduced ADCC activity. In other embodiments,

BheHRAS TREIBLEEh) B SrAReSeTARGHiSY SRS PR e
pefdurgertloe aitheafabﬂvétyg@gtc—t@ ganessate amjfiai%%lée@ignated
WiR-{pr Quel ADE G, ACHIN DYt regliged GDC activity. and vice
versa. [0195] Another type of amino acid subsfitution serves 10

A d%ﬁ%yl%i&ﬁ%é%ﬁéﬁﬁ’éep@i?@ﬁﬁdeﬁWlm%a nalpbewitch

aghieved, foysexample, ghysdelating-eRepsmorgradbohydiale, -

t@oi%}gﬁjfggggcj&the %10%?6 tide, and/or adding one or more
GIyRoSyIation SRS HhaTare Mot Predkht MREBEIyFa sl mducible

GW@@W@W@J‘ phiypeptidésistypidaltyzeithendddinked ABB4 of the
HiakediN-dinkso sefers.toibe altashmentgf e cabehydmie, oo,
moiety to the side chain of an asparagine residte. The peptide
TR BE FEBESiER Hln Bk cudith & o BORSHRIG REVROBreBhilseothers
ahesenisisdnyiamine acid-excen! PEgliRe:d AR MIRFECATRItARmal
equence ‘f/e enzyma, ic attachment of the carbohydrate moiet
%op ?ﬁes ggp%ragilnsecs% ec eagint.0 \US, efh%1 Elr%%é?‘?é@‘%? eﬁ‘fﬁ‘élr o tiees
IdyaEdseurrTes iha pulypephive eraeSanpetentialeffect on cell
abeasylationsaite n linfedsglygasvlation.iefersip.the. plaghment,

'FIOf one, of the sugars N- aceylgalactosamine, galactose, or xylose
SPECRY Ao XyAINITTS AEiermiss; BomsHorhy Srd b raREarhde art,
inHhdingAeydrbboy pralings asibghudiomybysinpedmia)dalse DaBNEedan
Akl | 000me B BOUMER % e RER BLIWERIION PIOVIES, bior
compositions compr S|ﬁg a modification of a parér?flpolypep ide
aﬁé\yﬁﬁ@ an q:@rﬁégﬁ@hgmative, the polynucleotide may be operatively linked

to a reporter gene; the expression levels of a modified ABM having
substantially the same binding specificity of a parent antibody are determined
by measuring a signal correlated with the expression level of the reporter gene.
The reporter gene may be transcribed together with the nucleic acid(s)
encoding said fusion polypeptide as a single mRNA molecule; their respective
coding sequences may be linked either by an internal ribosome entry site
(IRES) or by a cap-independent translation enhancer (CITE). The reporter
gene may be translated together with at least one nucleic acid encoding a

modified ABM having substantially the same binding specificity of a parent



[0199

[l

[0200]

wherein the modified Fc region comprises at least one surface
residue amino acid modification (See e.g., Deisenhofer,
Biochemistry, 28;20(9):2361-70;7#pril 1981, and W000/42072,
both of which are hereby incorporated by -71- reference). In other
BROHITERISHINE BleseRLiNERlen RIRYASS FATPOSIiaNTci ccia
comprising a modification ot a parent polypeptide having an =
ragneiRe RSB INE Hfoplifisat o vabssrimcormprises ideditendo the

fb@ﬂéﬁﬁ g@%@%}%@ c@iﬁﬂm%ﬁ&@n@ggi{iﬁﬁ%&r} sﬁ@hfﬁﬁhﬁfe Elu?]eic acid
em Imen S,,t e eSent Invention comprises a variant or.a

T D1 LB AR A Pa TR CL PRyt o mco an
BOMpriseswdt Iaawnmmrfaceearmpbcatummama capantandeadenger

18Qz! AReVRONSHEACE aRIne.AcidmAlcalon; Q1%L  neo saig

therapeutic efficacy of the modified ABMs of the present invention
ERATE KRB SR eBEr By Fistieditieaie fishedlyeentidsat has

been glycoengineered to have altered expression of at least one
bireepsrateinMob iy inggicyosyltransferase. In one embodiment,
the glycoengineered host cell further expresses one or more of

the folldGRGs &P AtTEdtibReERCBdRNgE skFbgFe phriartisihg used
Gritkhactivityeashol yatcleeidaiengotingaipokpeatide thavingficd
[l activity,.or a palynucleotide epcoding. a polypeptide havi
B B RO SR G BBy
Pohn iidte ciieopriesd it seinlypd fridelHinnrg GHl | otality drhese
Manlhsaativiiy. i apothesnisterrashemadilent hetestcehiques

expresses a polynucleotide encoding a polypetide having GnTll|
%IE{?\’/ﬁy"é{"é’ R Gl S L R N ) a oIy e ptidePsvilg
tetanidastidiyribady/et Madthsreprie felvesce mizadioent; AeABORATORY
ti vin T activity. is. a fusio eptide
e A e RN et .
%WW&@?WWM%P&@F@@%&@@ﬁ@,ﬁﬂ@é%ﬁ?@s@%@ﬁes

ihe windifiedrsABMs af the @rgsent invention in a host cell that

expresses a polypucleotide . encoding a polypeptide having GnTIII
ctivitg TS T PRGBS R T ASBH R FUEE (B Press
thindimigngffiniycard df cﬁeaﬁédvgffeﬁt@efprmon inAgtordin@heférably,
ARGEMRedIment. he Present inyenion s dleried Qi oSl nESlnt

comprising (a) an isolated nucleic acid comprising a sequence

AN gl BHE AR RS AEH0E; e Brarhsoratiee
Rglvaueleptige peneaditgan ABMDithe praseakiventiznssueion
5 a)ec%ige‘[f%bﬁrirpe%%ﬁﬁ Og%me%”iﬁf&@%gbﬁg%. h?éf)i;léjﬁnlq cel

o ‘in&A pre &rred embodiment. the PO ypep?i e having’
ST acIRAY eksfiSion ytiypepiidePddibrisivg thigcloma cells, PER
cells, PER.C6 cells or hybridoma cells, other mammalian cells, yeast cells,
insect cells, or plant cells are used as host cell system. Some examples of
expression systems and selection methods are described in the following
references, and references therein: Borth er al., Biotechnol. Bioen. 71(4}:266-
73 (2000-2001), in Werner et al., Arzneimittelforschung/Drug Res. 48(8):870-
80 (1998), in Andersen and Krummen, Curr. Op. Biofechnol. 13:117-123
(2002), in Chadd and Chamow, Curr. Op. Biotechnol. 12:188-194 (2001), and
in Giddings, Curr. Op. Biotechnol 12: 450-454 (2001). In alternate



catalytic domain of GnTIll and the Golgi localization domain is the
localization domain of mannosidase II. Methods for generating
such fusion polypeptides and usifg them to produce antibodies
with increased effector -72- functions are disclosed in U.S.

BiBYiAiRnaL PakAPRY NG, 60/495.142 and U S, Pa
No. 2004/0241817, the entire o e bl R Pt

%@%Iﬁﬁ%m‘ﬁi@rm%@éﬁw%@rmb@@mwmmwmrrecaors

%ﬁﬁﬁﬁﬂ@@f&cﬁhﬁ%§§ﬁﬂ%ﬁ'@e"ﬁ5% @M%ﬂﬁé@r@%@%ﬁ%&{oﬂ such as
éﬁ_ gment thereof, havin H%%Se binding specificity of the mari

PRy TR R Y prekahretPrintboditiatt, lf’r?e and WO
ghivhevict dntidedy Gonppriseing humarike glpcapother i referr8tman
&m%&'&@%&tQQﬁ"{HJi%Ogé’n't%&&”@a%F&d W'ﬂmgmgeegn Olgr8a e(!lnby

one embodiment, one or severa olynuc eotl €S enco

Iﬁﬁmn@fIm@ﬂﬁveeefﬂ%\iéﬁﬁféﬁeﬂhwfeeewé@éeéewhmmnh@mm
@tpaesmstxtww@ premeienievialielalahing IWaled SXIERIIYT 4

le regulated ression systems include, but are
? |m|té§c}gl Mi Ea‘feli‘%asé} éﬁ?&%@gm&%ﬁ&w E%lé??@%f@’nﬁ’fzi‘rpmm
@ﬁ@@é@n@imﬁumble;m@msmmts@smm sdacrsiviteh viexpregsiagion
%&me d ggéﬁﬂﬁgg&%égx@%ﬁge @%SWS §689c§<¥ %%szidc virus, TMV)

temperature-inducible @gromoter system, and a metallothiongin
ShaERSiARRRIBI aeprabiien slfsti crpssvirny ehitsréngnderipsmid)
mammgomeua@mg e@%mfetbe&we&qntdmmmxﬁr@cmmaegdm

t ln hos cell system, some of them.m expressed
B Bohsst R e SneIe. 154

0| O COﬂStSﬁ(ﬁIVE promoter,

(eaqﬂﬂeéséu edessivreand st ofraofdgeliedizd practiotani T tinextral
axpressiondexslingonsiderediio kedhebighesipessifiglryslof o

stable polypegotlde expression that does not have a significant
BUPSSELHIOLTR BIPTRET At SRS vom bRt ey
trmsm‘msemeebmﬁmtm@mocamees@mwwe ST gcdletarnpinedabiiular

! k th t blot
Bl SRAlu 1 s PRSI NeSnOBl .

EPEEIfE o 08 Hehithe tag W@@@@Wé%ﬁ\&%ﬁdﬁ%ﬂhmmwg in
tRHRAIMEIS. ﬂﬁzﬂs@ﬂﬁ%ﬁﬁk@rﬁ‘%ﬂ@aéﬁ@ M%Ml%@ﬁmaé{n% ? (the
SO

Peratlv fg‘l‘ a reporter gene; the expression leve
SO g ABRA 1 v‘ﬁ RN e ny’ﬁ?@rgﬁlrﬁt@doﬂﬁﬂ Ffﬁe%‘éﬁlﬁ%lt‘jh@f
@tpalnenbanuiwdwate:Mmmﬂfeﬂecbwme&eumhgx@&@fial expression

Rorselated wish the expression level of the. repoy %&e”e Iee?e
\%nfh 8(53

reporter glene may be franscribe together the nucl&ic aci
BRRHHIRy Eals ﬁf&ﬁ?ﬁ B6IfRe ARG asewdingle mRHNfedBMIbaving
stheitreapeatveodingi sSeApaNEas MRy beinked:silneteABibly

Int?rgeaé (Qgg%ﬂ%entr n?tltgly amplified in double-minute chromosomes

(e.g., murine cell lines). In one embodiment, the vector comprising the

polynucleotide(s) encoding the ABM of the invention is polycistronic. Also,

in one embodiment the ABM discussed above is an antibody or a fragment
thereof. In a preferred embodiment, the ABM is a humanized antibody.

10261 For the methods of this invention, stable expression is generally

preferred to transient expression because it typically achieves more

reproducible results and also is more amenable to large-scale production.



(IRES) or by a cap-independent translation enhancer (CITE). The
reporter gene may be translated together with at least one nucleic
acid encoding a modified ABM haying substantially the same
binding specificity of a parent -73- antibody such that a single
| e tid%sf:hain is formed. The nucleic acids encoding the

S of the Pregd T THYB AESR LY Be Barntivaly Hiars Qltetigation,
repsbristigene badertkroontrelidf shsingipepromaeteingustictiat fbs
RuglRifAciHy engadinghe. yplon RolypeRtidg and ihe reporter o,
gene are transcribed into an RNA molecule which Is (al nBltive y’
SPRRR NS B Sep HARASTIREYS dAERARNAPHRAGRY Intote sithss etc.),
oné af thedesldtingMRNADIBWARSIAEtARch '8PIelm DNA,

protein, and the other is.translated into said fusion polypeptide.
R S S R T ANE ) el A meie
kAGieroak ovEiskifetbin tuleetivcanche. usde teleosidtruettker in the

RiesRIAN MeciatsRRiaining e rogling sequence. af g madified -
ABM havmﬂﬁ?ébstantlally the same binding specificity of a parent

SREDSRFRIBNG Hatthapptersdbt aiptioiken shtmasmes and
eontral Signaisi Thesdn meihadsdrulueeain diatesombinantRNA
techni nthetic technigues and in vivo . . .
10202] recom%#ﬁ%%%{g%rf&%%%%g gﬁfﬁfa%i e SE o ingnButpgt limited
techifioirerce edsrisadviy dnimtidies AinaOCEEIGL ARG LON NGRS

ABORAL i1} i - g
LBBORATERIn AN Q%%R E;!\I&T!?op El)}%ﬁo 'g%%al[%%%ysﬂ(a &

%%%)5 and Ausubel et al., CUF ‘
CulKee BISH O A6 reine B db iSRG ass 3@ ake gndnadenine
Yilivephtmtersdiens&rMdoY(2989). J02001 A yBrietys0f) cenes, which can
%ﬁq‘ﬁ)ﬁﬁ’;? I0R.V -systems may be utilized to, express the .
Egding se%%%n{g{e’ 21 he %B%@Is ch'é’%ﬁé rﬁ?g%(éth‘ie?r‘{Veﬁ i5h P et?EBIIW
FREMTEi S cBisuare dsciansarissrEakissistanfortrdinsfochad: withfers

FESOAbINa Nt eplasmRie: Wa‘gl@&%W:@M&@ﬁ%@%’ﬁé@g%s%
rotein of interest and the

& tainin(% tt)ge cog/jn equence of the :

coding séquerice o?t?h‘éscﬁ%sigﬂ‘ Héﬁ/ﬁéﬁﬁaé.(i\%wpﬁafe%wceﬁ@s
teiandE203:mBMAlicels] BHKigalls, BNSOreelsNGP 2R £ells, YQ
zfgfla;i @Hg,,@%@?ﬁm%ﬁﬁme%&%ﬁec%l e{&&&&@}@%@%&%

or ?y[brldoma cells, other mammalian cells, yea

helrcaiiargitpant cbiéohr8iasdd bl hO8heetndysiem verneonfers
examplesof WERIessieN(Systems andiselestionsMeRods &l senes.
scribed. in the following references, and references therein:

Sagliveq ] onal s eé‘%ag& enes hav % hich

orth ot at. Biotechnol Bicsn 7 114) 268 995 B6b ALy Whic
Werheekt &l vl sidtitdlfolschofigiDrugReshidB(8)8A0alB0s cells
{9139:@1?)7@ g};ﬁsﬂq SASRRL AL bR OB PN N, tcadt
&ci.' %JSA 85:8047 (1988)); the glutamine synthase system; and ODC (ornithine
decarboxylase) which confers resistance to the ornithine decarboxylase
inhibitor, 2-(difluoromethyl)-DL-ormithine, DFMO (McConlogue, in: Current
Communications in Molecular Biology, Cold Spring Harbor Laboratory ed.
(1987)).



(2002), in Chadd and Chamow, Carr. Op. Biotechnol. 12:188-194
(2001), and in Giddings, Curr. Op. Biotechnol. 12: 450-454

~ (2001). In alternate 74 embodimgsits, other eukaryotic host cell
systems may be contemplated, including yeast cells transformed

ith recombinant te ssion vectors_containing the coding
SGICUEE ot KBTIt (RS e SORVIRVBRGEH, SOEFES WY Alere
expression systems taught in U.S. Pat. Appl. No. 60/344,169 and
[0203) WO 03{QR68Aamethadssfer-arodusing humanslike Qlygeproieinia
Gp%r})-(li'}yririliant eeugzi\?rg/og_host cell) (the contents of each of which
AT e THEO TR B At ey PRI BR BB S A P RPdiyRdi s comavistag’t
infected avithoregd mibinamt airiasthe pre SO &@GI0Baleud . produced by
baguloius).cantaInIng, e codling. seduense of &, modified ABM,
having substantially the same blndllng specificity of a paren
RSy AN PEIE SR aRsc Rt WS Fsidmitsinding inmypeptide
exr BN aMeEtor 51(@. Yec CRUMIAINEI IQRAIC kS, 5V PIORARSD
mgsf%i}%i l'g(lils OTMé/g)t. i tr%%orme with recombinant plasmid
EXpression vectors teg TF pISSHidy LoRtafiferthecttgivge te Fe
e noeopiecABN oftferadventionpiao utlingy Rivt inat himitadzed
Bﬁtiﬂa@ﬁwr&%ﬁgﬁ%éﬁ%ﬁé&%EaUQP%HBtHeISeEQ(%a!}L%nF'%1165’ HESE cell s
(methods for expression and secretion of biologicalfy active
pEisEstide STy anetiy fhginuarém daekibbe) manposidase 11
@aa41957002 (production of glycosylated proteins in bryophyte

1 plant cglls by intradyctign of a glycosyl, transferase gene) and WO
0200 D o A B B o OB rerigsaon
wiovRpldnerereteid in reesptoprotodias iy nSl Ratnéppled ofector
RA636R £06%60(368.04/ 03 WO13003/928614 (NGB QIR ment

tﬁlroce sing in_ transgenic plants comprising a functional N

TR ENTiT LR e tRRtbshiants lorereh Brrpicamiaing
ther€byrigeorporatédbyyreferancedscthel eaiielykiodiapinrahaells
‘ﬁXr%tz?s’Jhsﬂﬁ‘;ﬁﬁ etg) \ingh recomtbina_nt virus expression. vectors (e.g.,
iade.novirus, Y cciniaC\W//irag%f?nigﬁjaﬁﬁﬂj%é’lIsﬁlﬁggseﬁllﬁiﬁn}t%ggéa to PO
Eemigrridrpiecos frastisttier o iR co divtpemodifieet ABM of the
fbﬂw.?iﬁ g$S Li_ﬁ&@e@ﬂ@-' Mﬂﬂ@o@@% Qindina.spagifi (E!;Xo@&@cﬂ?,remc;cased

_ a%ggcb)gd\é either stably amplified (CHO/dhfr) or unstably amplified

AU AOUOHSHRIHCHE HTOHIDsBERYYS, rdHE leelinfesydin wirkine
sempodimerntateé wectorcompiisiagethacpalytiniplagtide(S)y antigen-
ROCRAING HpABM,0fdhe BYERHON.IS Roygistronic, Alse, in one
emboé%%ent the AII:%I\/(IS discu'ssgac?a a%ovegl?ségf] é:r‘?%f%%}af/l%’i‘ amcreased
Yndirgent™Mheardist inraapré fandaseinbairrbagesh inaBivkdshinding to
ﬂa%ﬁiﬁfﬁh&@ﬂﬂﬁ_&b&g%- (O0&) Fasthesthogls t@fﬂ{y%mgsmﬂ%msed
c%%sgllgk?ﬁ(éj B%S%rcégtulgogggee{%ﬂyodies, increased direct signaling inducing
apoptosis, increased dendritic cell maturation, and increased T cell priming.

[0205] Effector functions can be measured and/or determined by various
assays known to those of skill in the art. Various assays for measuring
etfector functions, including Fc receptor binding afﬁnity and complement
dependent cytotoxicity, are described in US Application Publication No.
2004/0241817A1, which is herein incorporated by reference in its entirety.

Cytokine secretion can be measured, for example, using a sandwich ELISA,



preferred to transient expression because it typically achieves
more reproducible results and also is more amenable to
large-scale production. -75- Rath®r-than using expression vectors
which contain viral origins of replication, host cells can be

sfor ith the, respective codj leic acids controlled by
o el e (0 C P Ueti b sioke
&tihFiekr, sequedddS§Aranscriptiontterminators, podyiadlenylation at

SHO®. 1’161 Jsc RACLASRISHARIR 3{0458!'%\9’%59 dhedniaductionel,
f.or%%%lDNA, en |r)_eered cells m% be allowed to grow for 1-2 .
hy ST B A B Hb S SR e Hi e Suitdh 6998 acaelertiviich
mégizinTheosplectdiie ratrkerdnithe sesombinaatinlasmicherniass,
i to election and allows selection of cells which
S, S v iy ene

SO toroldadnln:inGii 42089 cidric iahdrexpandedrintd by

egl-ines. [9202] Adwenber Ofi)@ﬁ{ﬁﬂ&onﬁy%ﬁ{i@&%@t}ﬁbeﬂ&a%tigen
(%fﬁbm not limited to, the herpes simplex virus thymidine

including,
RO ARIATR, SRS S PIo3ie 1 bS5 ORS i M
phbspHavisbsitransterdsd.(Saybalékesd SogbaighhRyoendNRMsy ef

Acad. &gl HsA 482026 and gdenine _
Fokphon o lransiciass Loy oot Cal o ak oy 164
g&{’ei? WHERcstrhalewiprbyisdhiereia, ingproortabiicetfsrence in its
eespectivelywAlrguantinerballia rR3isiaBse canhe Used asdher,,
gxasislof§ele%%\1c/)€;! J%E:td frr£ mﬁn‘h confeEs resistance to

methotrexate (WiglsF ef 0 Na2A&hd! skoefsK 7755870 o8-
Oihre bemaln Promdiatt] AradicSoieUSAs 181687 (1288)) gethods,

| onfer istance fo oph ic,acl ulligan & Ber
[ Nt
HAAREE. t5ie’ dmifbgidodddd YR BhidoibbereiGarapinrated by
13 fdviateBiolslait(l 081 )); anaNyer ekiich comfes Hesisianseto
IRyramve. (RANIGIS et At Gene 30LAT (1984) genes.
Recently, additional selettabie genes have B¥eHGe¥thpla, present
R%eREN-trpB, which allows cells to utilize indole in place of

[0206] tryp_tqplaar&&@@ dﬂ@%l@ﬂ?‘é@&@”‘éct@a %‘@%Qﬂﬁ&@%ﬂ&%@&%@f an
g%i\tédlggléHartman & I\/_Iulllagn,, Proc. Natl. Acad. Sci. USA
B0 PERSES]Y. ThaitrahsnassprthisbolipetanshaitsOmachost cell
onpithine (decihbxylass) vdlichgonrieissesistance 1 dhene nucleic
LIith ; se in@git = Q‘é}g{ome )-DIl_-omithine
%{é]h%lgo%(ﬁMg(?gs{ﬁ?%ﬁ%ﬁ 1(1flurr r(%g h&%munf@aﬁfﬁhﬁ% %ﬁ 8?&%\‘5{;&
PRIBIO QY. CreeSSipring 31a4Bo petsotitoty bd p(&e87)veTn, wherein

said polypeptide having GnTIII activity is expressed in an amount sufficient to
modify the oligosaccharides in the Fc region of said ABM produced by said
host cell; and (b) isolating said ABM. In a preferred embodiment, the
polypeptide having GnTI activity is a fusion polypeptide comprising the
catalytic domain of GnTIIL. In a particularly preferred embodiment, the fasion
polypeptide further comprises the Golgi localization domain of a Golgi
resident polypeptide.

{0267] Preferably, the Golgi localization domain is the localization domain of

mannosidase Il or GnTL. Alteratively, the Golgi localization domain is



[0208]

Expression of Modified ABMs comprising Fc Regions with Altered
Glycosylation [0203] In another aspect, the present invention is
further directed to a method for-fi%edifying the glycosylation profile
of the modified ABMs comprising at Ieast one amino acid

§HQ§QHJH819 kﬂe:tlggfo c{)r%i_slt!lrrxe%lp %‘% LIS f’ C%gnb ngarqgosmase

cell, comprising'ex ressmgl ost cell & nucteic &cl
EribednR aatm@émm@ﬂtﬂf&h@ﬂq@@dn@ﬁmﬁmdnm@mué core

ﬁ%@ﬁ%ﬁemypemge«xw@ GR&Iac C}ﬂt&hc%eﬁfs&t%m{g risiag
such nucleic acids. Pr fgerabl the modified po geptlde is IgG or

DY RGBS P Eb AT SR TRt AG IR, aRdPpReRisd gfector
pfmefe@ned Brfbebiment theARN tffetoufatizadisasitbodynofeaof the
fraamet mar@agéd'@caﬁ%ma@me%ﬁ'm?&&%%i‘O%t SliSe increased

%neere to coexpress an ABM o th invention. &
prePesHeasedmt Vs (o0t Tilidyin oHitikedsaB Mativstiubmdndynt

theunasttelisofdhe inveatron iexkikbdnecleased FeresePtOhereased
b|nd|n aﬁln %4‘ cgll/orl creased effector_function as a result of the
n

modi ? Shom. T A pariculEIREBle B e MboliHFERP HHa iR
mB‘Magdabh@manﬂzé@(arﬂibouhymmdl’agmmheaembmgﬁalma@ased
heifg regidReRsieranly. theinqigased fe ¢ iR LR oo

affinity is_increased blndlng to a Fey activat ptor, such as
WEcReSRiice rSieapine et cHERFI MetRling of target-
weterablpahidncieasadn am;@ﬁme shibedfallowing - inceasedi
an1|body ependent.cellular ¢ cit creased
Ntibody-depenc gsr?tdglchlﬁ ngp agocy gs&ilépfmﬁ(lf Pyl g eased
ipthrine FsewiationgirncrptiseshithasuneRdtmplex-paeiidtel) ardigen
SRiake Ly antiaets RresaRtingLelsHng srssd fesmadialed

cellular cytotoxmt increased bindingto NK cells, increased

bindin§ AL SP ?ﬁﬂ@%@%ﬁ“b‘i‘h‘iﬁﬁfj”ﬁo‘s ﬁﬁﬁﬁﬁérﬁﬁrﬂ)ﬁeél@%#
ABNS RN s)inareiasedbingingiadingnpeyiBs:inaraasesht antibody
&y%% églggghgf ta@oeés Ogl%gglgntl odle%icg reaseg1 9|gees%t Si rllc)%|1!tq A

ind ucing ‘apoptosis, increase Ituc ce ura ion,
thcressed plisstasehniigs [OROB3 Eﬁempﬁuwénm cahfmude It is

dneasyradaniordateminsd DY \BHpES -8 KROWRohese Qf
t}elklll in the art, ngous assays for measuring effector functions,

e %"é“ﬁ*&sﬁa% SiedFRIRy AP L SRhamERt Beddiddnt
loyetaxditynabeddeschibechén diBAipplicatitn Rebligatien Nobistcted

o@n%%éggc%zgnge} 1Z'%ﬂe W@%SB&% QF&%%W (P quaeaa ?Oy r?nfglree re?era %

entiret Cy tokine secretion can be measure r éxam
aélgéﬁg(m@rﬂ:_lgqg RO%gpL least 80%, or at least 90%, and most preferabiy at

least 90-95% of the total oligosaccharides. In vet another embodiment, the

ABM produced by the methods of the invention has an increased proportion of
nonfucosylated oligosaccharides in the Fc region as a result of the
modification of its oligosaccharides by the methods of the present invention.
In one embodiment, the percentage of nonfucosylated oligosaccharides is at
least 50%, preferably at least 60% to 70%, most preferably at least 75%. The
nonfucosylated oligosaccharides may be of the hybrid or complex type. Ina
particularly preferred embodiment, the ABM produced by the host cells ‘and

methods of the invention has an increased proportion of bisected,



[0209]

see, e.g., McRae et al., J. Immunol. 164: 23-28 (2000) and the
cytokine sandwich ELISA protocol available at
www.bdbiosciences.com/pharmifitjen/protocols, or by the methods
described in Takahashi et al., British J. Pharmacol. 137: 315-322
(2RRZDsFaRk obwhieh Jdshgreinncagrorated .y reference ig;ils .4

entirety. Dendritic cell maturation, for example, can be determined
U Svdaled adligatb e gy sk diskgisPand RV ERRRIY . Pxp crreRfex.
1851 flGES; 50 (2021 Wi chei proesei minearROie thbYiskafes aneeuin:
i tirety.. EX I phagocytosjs and antige

R R L D P S W sy
By 2Medmoee] prefesirg {06e0); Kiaussepafsrablinanigms| 3 153 the

N8Rl A LA andRafligi &t Atk GlivinyefsddQi TLaf6200R%.
and Hamano et at, J. Immunol. 164: 6113-19 (2000), each o
WhicR Rt ef] iMorPEraied By FERTeHEs AT Rnthy. SoRirduce
rebplatidasofncelkistirtaceaeceptoracan peftrdasuietbaior20%, more
xample, by.m ds set forth by Liao et at, Blood 83:.2294-2304
S R Ba I Rl e Rt g
Bénetdherdisergschpidescolahd ey sf dhnnod tsnhdbinrChlibdcted
RBIQUQGY:iHs LABORATORY HANDBOOK, Celis, J.E., ed., (2d
which |s herein incorporated by reference in its

ed., 1998), _ -
entireiﬂ #?é‘\xnﬁm??ﬁa%ﬂm B¢ BRET REAPOIL QB0 @ modified
ABd dreferenicethtinithtbd saprotocdiscapdciisay sffarjasewithithey

BISREALYaRlion, DR0GL FIsraseRbinuention s alsg diregled fo
a method for producing an ABM of the present mventlon,%awﬁ)g
MvkngedBigopaediradidesths mebettell teompering (Ayatabinghs
iha&blg@il ﬁ&iﬁﬁ%ﬁ&i’@; agwlﬂsgzaﬁﬂ&@sgpﬂ@ wmd .ﬁlgaql-‘l?:%ﬁ‘%dm
a polypeptide having GnTIII activity. under condjtions which permit
At SHABIT S BRI (e BRaer B RGaenden
whéreirvysaitpolypeptideth\vingbGhTdHpantivity ¢sliskpredsedciiaain
amey! aifficientioomeditsihe pligeraccharides et iedigl
of said ABM produced by said host cell;, and (b) isolating said
WBKAN | RPERT S rPati SSMPIGeRRES: cabls: BrkraesstiaHaginy WhTells:
inctbaiydisiadiugiennseiypepiideicompsisingithe icatalyicteomaitagld

b?n’%lﬂ“' i a(%iarti)cu %ﬂXeﬁ’Jaerfecréﬁg e”@:?e%giﬁ]ecﬁltéct: Cusion, induci
polypeptid8 Tarther comprises the Goigt focalizationgomain of & &

apatisicesidenstysdly peptitdif0207 1tReefdably, the@digi increased
der@ization demainds the lgcalization demain,of, manposidase.il.q
or GnTI. Alternatively, the GO|?I localization domain is -78-

embodiment, the increased Fc receptor binding affinity is increased binding to
a Fe activating receptor, most preferably FeyRIHa. In one embodiment, the
modified ABM is an antibody, an antibody fragment containing the Fc region,
or a fusion protein that includes a region equivalent to the Fe region of an
immunoglobulin. In a particularly preferred embodiment, the ABM is a

humanized antibody.



selected from the group consisting of: the localization domain of
mannosidase |, the localization domain of GnTlIl, and the
localization domain of a 1-6 coregfucosyltransferase. The ABMs
produced by the methods of the present invention have increased

brIRSeRIaLRipdin gg&@tygﬁglg)@qégrﬁgﬁ%% effegtor function.

Preferably, the increase tor on is one or more of the

[0210) followinge ingreasediremmerlialed selhdlar Gylefaxicity (ReMLiNG icar

increased antibody-dependent cellular cytotoxicity), increased
o A SR o i P ELOEE PR i eaagiand o
plrokiversieeligtionsrinbteased:.immune-complex-mediated antigen

[0211] UPtakeshy antiganRreseming.selisy A’Q&%%a&%gzc%{lg%i%%%%i%%?é@

[0212)

[0213]

[0214]

[0215]

increased binding to macrophages, increase

FAB ey SRS a¥e dNBTAIITY TBCp SNt pfroneierelarneatigancous or
facseaseddiientsighalingJprusga RAPIAS N« IRCTeASEH cum arabic,
a%?ss%““&%ﬂ %1‘1 larget- botundtaqti odiesﬁali;rigreﬁsed dendritic cell
maturation. of rrereased Teall Brmirg 2 PHeieridiisoe-glycols,
peleelstor bitldingdaffinitikis Prefevalplyeintre abach doinding tocharations
At RERIBIRRIEN R W22 RAMEHA D %{%fe%fgsc as

embodiment the ABM is a humanized antibody or a fragment
YREPEBE 169098] TibiliARePBRBEMS astih diesemditie ko miy be
didectadideoaimodifigl « ABMOpnE SUTsian Ay dhasmpRingiRg
specifigity of a parent antibody produced, by the methods of the
invent@r%/ \R%]l ic gh%smé?}afﬁ%?ggsyeécﬁ?gtﬁg%o% ecl)i?lib[.‘lgé’g t%‘éfem to refer
tSlioLneenariids. imalntidte renioritbsaiehpoly peptddotiswhich are,
womiemplagd habaHehamABMiencampassesanihodies and wim
ragments thereof comprising the Fc region. In a preferred
“&W&%‘?ﬁw U RERFSEY HURRLh B RS Y fricsHacy, irritation,
dpcdinspnts¢herpeteentagtnf bisestecaligysassharidesdnitiie a
Laseginn.of e ABM: s at least 50%, more preferably, at least
60%, at least /0%, at least 80%, or at least 90%, and most
preferblfty REsf@astgenogysisf it estditstitgds scohatidelsrimyettical
angheienbedifaentrhe.ABMRIoOgWUasA LY he mpdﬁngfptxlagent
iIiln\ér(;'gé[)ior] r}%gt an '.cr?%sed proportion of nonfucosylated _
OlIgOSACEhANISs IR FR PgdrradY RS EUmEn mBurivaten of
ctgcofigosaeciiagidesipistive gnetiedpafitbs] prefentvinventian .o fnhe
rAnsseRedimenh heRRIGERIRAG A nonfucosylated
oligosaccharides is at least 50%, preferably at least 60% to 70%,
most prefarably the reaser7isotelad femrtedeytureebnsisting of breast
catigosbidbaricessmaydel fiekhyhiie olkaormplex DRErlib @ cancer,
articularly preferred embodiment, the ABM produced by the host
cells and’ methoda of the IRVSATEH RES'AIF iHersh<tp 8o sr
bsiseeteekr-79-
The present invention is further directed to such pharmacentical

compositions for use in the treatment or prophylaxis of a precancerous
condition or lesion. The present invention is further directed to a method for
the treatment or prophylaxis of a precancerous condition or lesion comprising
administering a therapeutically effective amount of the pharmaceutical

composition of the invention.



nonfucosylated oligosaccharides in the Fe region. The bisected,
nonfucosylated oligosaccharides may be either hybrid or complex.
Specifically, the methods of the-fitesent invention may be used to
produce ABMs in which at least 15%, more preferably at least
20%, b I 25%,.mare preferably at least 309

L R e i e
EYBncortsEngBN arelbiseeplakitoriciinsy kmetpsiT Heokethordo o),
the-esent Repion maywalse Be Hseehio pIaducs i RoPEREFESA,
ir(} which at least 15.%,)[‘norC§ grreferabl at Ieast(éZO%, more
B SH PR Sat R s 00 RO hrBPAPSI Sl e SEL B 0SSy ndrome
frvferablybatrietsts8h%eod, thidlig cyadekiarides prethecrouegiorial
hespplypeptide are bisected hybrid nonfucosylated. [0209] In
another embodiment, the present invention is directed to a

[0217] modificle ABMPhEVIR QUbSARtIaIRY iR Grsthedsifdify specitn Bf
&Parcmsantibogyi-angibearedihars iveraasse-eifastendunstiond

or increased Fc receptor binding affipity, produced the. .
b ot RN et
fraietidly isomesdnvndiof the fotlowingtimereasethBe-amEdiateding
gelilan cylaipxigity daeluding ingigased %ﬂﬁh@ﬂxaggg%gﬁntceuular

cellular cytotoxicity), increased antibody-dependent cellular

PhAGSEIHbsiS PP aNCrE A8 ERERING sBEreRBrciNerdagil the
HOMIABARIRXIE kR eiatethvanigespiak e dy-poligenqiesenting
galisperease hading I8 NiG.cells,, lciased pinding lo. .o o
macrophages, ncréase If)lndmg 0 monocytes, incre g blndlng
a6/ HHlinbrsdoR i d8pCesSiactbasatrdireotssigrdliergindleihigh is
RRABesiR incLarsederassinking afdaiget-BUR ARLIDAWOR, of the

increased dendritie cell maturation, or increased T cell priming. In

R Pratan St eh BB Aiffent e i easeg recrel Koy birrng! ficose
@ffihity is itherEaseg durdingliog aoFbatiivatingsrécepted, Mest 1 176

f ly F I embodiment, the, mogdified ABM is an
1313 1@{ ,at%é/ enﬁyeRc%lge ygfgp Sre mcor?ora{eﬂib E%rence herern.

antibody, an anti ragment containing t e region, ora

fusion protein that includes a region equivalent to_ the Fe region of
oy %ﬂﬁ@%}o ﬁq%.ﬁﬁ g?z;i il STEHE e bOGRT BV
ter cosylatipn Pdtte . ...
IS a humanized anti o%ly. -80- Pharmaceutical Compositions

[0218] C_ompﬁﬁmé\é@@iﬂﬁ%&Mﬁ&%@]@Q&@f@é@ﬁkéwﬁrgt;e&&& farthgr
directed to pharmaceutical compositions comprising the modified

SRRSO s ashErdveRtGh A bcP iRt AR a8 captabe

gasoeiation pattérns. In particular, the present invention provides host cell
systems for the generation of glycoforms of the modified ABMs of the present
invention having an improved therapeutic value. Therefore, the invention
provides host cell expression systems selected or engineered to express a
polypeptide having GnTIII activity. In one embodiment, the polypeptide
having GnTIIl activity is a fusion polypeptide comprising the Golgi
localization domain of a heterologous Golgi resident polypeptide.
Specifically, such host cell expression systems may be engineered to comprise
a recombinant nucleic acid molecule encoding a polypeptide having GnTIN,

operatively linked to a constitutive or regulated promoter system.



[02111 Any conventional carrier material can be utilized. The
career material can be an organic or inorganic one suitable for
eteral, percutaneous or parentegdl administration. Suitable
carriers include water, gelatin, gum arabic Iactose starch,

[0219] MagN&SiLM gé}@tﬁﬁ??i 1Y EISHAD, more %:%X '?Q%cﬁé’%%?s‘t cell

petroleumje and e. Furthe e pha Pmaceutic

hre parheenenginayred iarPtiel [Sedrmacealiaydenediagerfision

paditional @Q@my@ﬁunhaaﬁvﬁdﬁ\mn%%@g@g &t@bm%ﬁszocahyamn
muls%ﬁ%‘ ents, buffe sand the li be ad

688% ﬂl%\%é‘ép e ‘p?%%&?eégé’ ‘?ﬁa&%ﬁﬁ%ﬁpe“ the host
comp ecgidéagd 02023 ﬁh\@qm‘uaals!eiﬁphamm aoeytically Adeeptakletis
S{P&Hl%éeg ﬂ%ﬁgﬁ‘] 1581{1%5%{1&9 ﬁgﬁﬁﬁ %%?ﬁ?%ﬁ%t@?ﬁﬁ rlc%r% rising the

compositions, and/or dosage forms which are, ‘within the scope of
Selghéprabeican trapietis Saieatirees Gelginesisenscolimeptitie

[0220] tlssues}efdwma@@et@ge @ﬂ@@ﬁlﬂfﬁﬁ'ﬁewmmwt1Q2§I€ﬂﬁ$gv§1é0&@t)¥ines
érrltatlon aIIer es]E)onse ther oblem or complicatiqn,
i g Hrrhxées of

scussed abov (ésigj:

commensurat e Wit asereﬁss% a eneﬁt?r%f??ﬁ‘h '
rageniivesrtion. |§ﬂtﬁﬂteﬁexiﬂréem@d>dmw¢;rqﬁﬁnqiac§ﬂﬁi:aws NSO

sefg]%ﬁ@@aﬂ‘pr%eﬂ@émy%@ﬁ@%ﬁspyﬂa&xl%%l%g%@ﬁr ‘PER

The present invention'is further directed to a method for the
%Fgat%%%t% PG AYIBSEE dmeaitder R h ey didm fstterfgtaells.

thecapetiticaly.effeativeameuint ok thekphannack theab generate the

com éit%?ns tog Eeﬂgee%g%gtIJ;OZM] Preferably, the cancer is

Selecte he group conS|snt|ng of breast cancer, bladder
[0221] canceifhlqea‘cbm neckntamnetcdskissaneess pancreatisicdhoet cells

lupgcance, Emg@i&genﬁ%fgoI%@ﬁpceeupi@st%%aﬁger , Kigngy

cancer, and brain cancer. [0215] The present invention is further
RPGRSRIIF Kt FBREF A g %B%emoﬁifmﬁ erifqplogous
deatmekdtarrpiopdpyldxis défmptdesmeerous condition or IeS|on
[0222] The prgsent ir invention |§ fur,(;g(t}1 rglnr(eo ed toam r}o{% fga it GHTHI
treatment or propﬁyﬁams of a precance ou co}ﬁpgﬁlon orle
FEMIPHigIAY badwiested n@@&ﬁb?&ﬁe@ﬁb@lfyaeﬂéﬁiwlwgwﬁﬂﬁé

Q%M%%la%%i%@%%mmﬁﬂ%sﬁ&% 422361 known in
tE}Eeferab ?1 %cancerou%condldon or Ieilon is sel(gqcted fror{]
Hrdd shlsy & DPSHAT RGN SedhReVEPAB S Eotarieio
datatosisingpiedanperquptpel/jos oiethe Tdlortoi tseotd rungasirg the
§&Eb%@a‘1QXﬁQJla&&%af?dePQ'H&E%l%o%‘@%%% rgﬁﬁgﬁl%ﬁ!peptide are

nonpolyposis colon cancer syndrome (HNPCC), Barre

csyptsgUd hirhadethysH é§$§3narﬁﬂfb?é’éath@€r@@§ bersRigpsed under

the control of a constitutive promoter, while others are expressed under the
control of a regulated promoter. Expression levels of the fusion polypeptides
having GnTIII activity are determined by methods generally known in the art,
including Western blot analysis, Northern blot analysis, reporter gene
expression analysis or measurement of GnTII activity. Alternatively, a lectin
may be employed which binds to biosynthetic products of the GnTII, for
example, E4-PHA lectin, Alternatively, a functional assay which measures the

increased Fc receptor binding or increased effector function mediated by



conditions. [0217] The present invention further provides methods
for the generation and use of host cell systems for the production
of glycoforms of the modified ABBMs of the present invention,
having increased Fc receptor binding affinity, preferably increased
Qﬁﬁgglgegopgﬁ&%ﬂwlﬁg E%ﬁ?%% L3 Q{g /v%:l'b vgnrgcigcreg %Idlcoding a
effector functions, including antibody-dependent cellufar
Botuteniciyy e/t sei ey #iefhodology that can be used
with the modified ABMs of the present invention has been
describ&ohtih grteatepiEtaistinctehS. GralrNefGBo256BkkaRdpress The
Prasvisidaahi) sSMpditet Abplicdtiom Nette®0/441,307 and WO

0323 2004/065540, the entire contents of each of which is incorporated

[0223] o rein Wi ASKE RIS B aRETB AP PREME SamEAcA BMesdifed ABM
pfebentrievesn tioreoinm alte nakivel\ehegly coengineesath tadigvegene

o, residues in,the Ec region according t

e B I 5 SR R L e s

WHiIthisBNo ipbridiedtiop:réreibadedieneirprGérmaestioh 'OpGell gene
hinepkor ThaRieguetion QhModified ABMSWVID Aleredd by the
Gél¥cos Iati?n Pa’gternﬁkOZlg_‘][]ﬁQe grresent_ln\/ention provides host

BT Po 08 SIE TSRS FoP PR Ay SARTIRR St s Mivtifels Apfed
dfttheopreiSbaimmeentibrthavingsmeadificch rglycasylatiobypattesieidal
parficular, the present invention provides host cell systems for the

generation of glycoforms of the modified ABMs of the present
10224} inventidnthaVing aRmrmpiovEa therspeuid vafusodineratareneheol 2

HBEHEO N RRO i aspitseal| BXBRESSIQRISYSICRagiSEIeBh &Y of the

engineered ta express,a polypeptide having GnTlll activity. In_ one
sttt R g e bl e VY
POy peptider com prishggrtiobeS otgiplodagi zatidev ddenimmoafcas that are
geleroleeous Golgitesidentaglyreplide. Seeallicaly, SUSh ARt o

cell expression systems may bé engineered to comprise "a
TSR $icleic acid molecule encoding a polypeptide having
[0225] GnTllin oeerativelyplirked, boreonstilutvexpraeilated emaifem
csa¥1$%% rpdeh%%}zéq Zjdgg'ell Q:ton%as B%%!ﬁcnet bor%'srg]neogt.bl:[ Qx s%reg %?tcer‘iain
invention prowarés a ﬁog%lceﬁ that has b&en engineered 1o express
‘EdEEst ranuBisidoatid enhcolinyidifesiomspohgieftidedsatang  to
adidkactivityand compisingthe Golablacalizatinn dgmain afa.n
heterologous Golgi resident polypeptide. In one aspect, the host
RSy B IAR S GRS B et SRIETIBRIEUIE R g T meTsast
tbaengéified enBbtingte:fusianipelypepidenhaving:e1T Madavityding

@%&&Wigg%gﬂ%eﬁide having GnTI activity are inserted within 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 in tandem with the
coding sequences under the control of the same or different promoter used to
control the expression of the coding sequences. Expression of the marker in
response to induction or selection indicates expression of the coding sequence
of the modified ABM of the invenﬁon and the coding sequence of the
polypeptide having GnTIII activity.



Golgi localization domain of a heterologous Golgi resident
polypeptide. [0220] Generally, any type of cultured cell line,
including the cell lines discussed4bove, can be used as a
background to engineer the host cell lines of the present
referredhepagsdm}ent CHO. ceflOr tPeHclé ({:n s, NSO

02261 iNventipn
{ ]cells SP%’/EO 'ﬁ mye oma ce IsldIF?ﬁs(égymouse my elc’rblﬁé%%mn of

dst| 5 PRI ¢! PJ‘E@BOBVQéM%rﬁhwbﬁ@mmatc@#secﬁmd the coding
begheRea i e llse ypash & linwinsesinglls: oL planicells ésrs%égé@%y

gs the back%round cell line to generate the engineered host cells

RHE RGN ASHY fo2 591 TR RN T Bhistitdtancdgnalyzed by
docbenpadst amynenginedre ddnast galls texpeessing aaolmpeptidethe
PRV CREN agtivityincluding a fy%O%nef%!yﬁ%p 19 haty,. cading

comprises the Golgl Iocallzatlon domal a hetero1ogous G
Pedigeitt pbivisepricecaidsehindecherdiH] [GFZZQHYOﬁePGﬁ@é\PérHPl‘UOHS

Mheleic mwﬁaaaggdiaglaqu@aﬁam@fm\m& Ty BEtiiy RAYnd
be e nder the coptrol of a constitutive promoter or,
aﬁ%e}’ng{e T}ﬁ Ex}géﬁ?gfé@ SPHBEGEH system. Such systems are well

[0227} knownlinthth&vent) aptdadiude thesystens tisqussedmabbues thn be

[0228

[0229

1

[Pl

sevel ﬁ%%ﬂﬁm%?&ql?'%9&%@@%%&@%'%@ WRERHIES ¢ such

having GnTlII activity’and comprising the Golgi localization
%foﬁ%smnafné}lweméﬁ%&aag GHfgIreditkss: Farppepaerynad the like,
’Cﬁmnﬂﬁﬁd: WAthiT the fiestsall systamesane aidhe M Ma e volves

xpressed under -the coggrg(li é)\fea constitutive promoter, while

£
others are expresse %nr?tpo? U‘F & regulated promoter.

Expression Ievels of the fu5|on poI p des having GnTIIl activity

are detiSHTHIR OWW g thersrtediféitdmg
Weste‘prﬁnﬁ%’f’éﬂﬁﬁfg&g N&}fh‘i‘ an%ﬂ%ﬁn&ﬁ%ﬂ%%ﬁlﬁéﬁaﬁé?@@ﬂé

expre§§@%ﬂ@&yéﬁb%m%wfm%&%g 1%1 @%Igl%es glycoforms

Alternatively, a lectin_may be employed wh ich
HishimerefeopiberlABMF teitnsrhriaokalby s sraEhiopRasResticity
Hteroativabs @wtlaﬁ%@gs%wmm@ea@%@%h@ffaaﬁﬁeaﬁﬁ@lm

cept ding or Incres ed effector fungtion mediated b
R B SO AR i ane e
ch@@ﬂﬁb@ﬂ@% bpoiypeqmdslwms@rb'ﬁm advite.mayise lisedt No.

dapntfication Lk kransieaan s A dranstiouman F{f That Express
The "Protein aving A Modified Glycosylation Pattern [0223] The

host c‘éif&i&?ﬁmlédmamqﬁwéﬁﬁaog@ el Erodisionide Amnbe
teéathemresmaﬁ¢rwgm|oﬂ anetwhich expressithe:bielogically Beives.

9505 ‘g',d rlajccctsgl K¥i1b6| EH c}z%}qhtc)zy o Eaﬁzf%r 8@9?{&'1)@ et al,
approeic es; ) BRADRA

Immunology Today 18:127 (1997). A chimeric, unconjugated IgG1 has been
approved for low-grade or follicular B-cell non-Hodgkin's lymphoma.
Dillman, Cancer Biother. & Radiopharm. 12:223-25 (1997), while another
unconjugated mAb, a humanized [gG1 targeting solid breast tumors, has also
been showing promising results in phase III clinical trials. Deo ef al,
Immunology Today 18:127 (1997). The antigens of these two mAbs are
highly expressed in their respective tumor cells and the antibodies mediate

potent tumor destruction by effector cells in vitro and in vivo. In contrast,



or DNA-RNA hybridization; (b) the presence or absence of
"marker" gene functions; (c) assessing the level of transcription
as measured by the expression-&f-the respective mRNA
transcripts in the host cell; and (d) detection of the gene product

e&}?&r%gc@gé%ﬁr%t noassay. or RY? s biologic %ctivitxhl,(t)224

[
mor speciticiiies ca [§
In the first appr e présence of the coding sequence of a-=

iaifie SpmdRrop e ihoesmdrentiohantnivelsodirgl sefroeneeadf

thecpolypeptide haing GoFl activity Ganbe deiectod o1 (1996).
NA-DNA or DNA- RNA hybridization using probes comprising
CloFaBUIE A A (A 5 O GRUGIHIE TP risspBEERe beine

todihg skdlivnces, respantively oripatiionsntiboderivatives thelrof:

JE n rQach, the recombinant expression .
e e e MBS Wt
prasesfeesr absshed o eefigirer A3 geri@inclores(eigal., J.
thymidinerKinaseaqtivibagesisinace 10y HRIQICS, IERIBIRNGE R ed
thotrexate, transformation phenotype, occlusion body _
eI . Eﬁiﬂ&%gﬁ?ﬁﬁéﬁ?ﬁﬁ% W5 dfifytant region
daguémieolicheRmodifié d/ABMabth&aryensian7 or@fragment
foz30) fhereok atibe §a0\ngh sEAaes AhReRAWRERUAS ABNT ity

GnTIII activity are inserted within'a rker gene sequence o
Verispniestidutainds dormasiney the Fespaiome! BediridbedyuBries
ﬁ?mbaiicge@ﬂﬂml iided bytheaheenss g‘fct)ﬂfs 'ﬁ@gjﬁ@f %é?leﬂicé”]ghuf@r{‘ hinge
Alternative rker gene can be placed in tandem with the
{egiin ke Yo 0 domin, Lol el o P ratnal o s (1996).
PBevinister In&d tindioatrabthecexiprestiornpofstneccading sequdndedss

E¥pensian.of e MArkeL\n, LeSRQNss 1 Indvshion.or se 'E&%?Q; al

indicates expression of the coding sequence of the modified ABM

“of tHEHgEntibh 3 the By Waishered JMitHesolyperstiagiorech.
Heldri GIYPH), actyisfimB4rafQ2B6d dngthecthisd RRRDBSRpeptide both

riptional actiyity for the coding region af the modified ABM of
R S e R
thepsigiseptidetivaving Gnivpeeitdivityrdembtoassdésttidagion of the

dhdosiigalion assaye EATRNamRIS. BMNACANLEIRARIRA A0 : the
a?ga!%zegd by Northern blot using a probe homologous to the
C

§ SHGIRSESESY the modified ABM of the invention, or a
[0231] fragmént Iperecficanid thertading Selplednceipbthecpatipeptide; Fe

TR I S s Pl gl A
produced as a population of glycoforms which share the same polypeptide
backbone but have different oligosaccharides attached to the glycosylation
sites. The 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 level of terminal sialic acid and bisecting N-
acetylglucosamine (GleNAc), and a variable degree of terminal
galactosylation and core fucosylation. Some studies suggest that the minimal

carbohydrate structure required for FcyR binding lies within the
oligosaccharide core. Lund et al., J. Immunol. 157:4963-69 (1996)



assayed for hybridization to such probes. [02271 In the fourth

approach, the expression of the protein products can be

assessed immunologically, for exsample by Western blots,

immunoassays such as radioimmuno-precipitation, enzyme-linked

immungass nd the like. The ultimate test of the success of
10232 e expﬁ%ﬁs‘%ﬁ ssg)_/s'f}émﬁ, osvsggg?,vfnv&%esh?ﬁse Hc%ffec{%ﬁng%fﬁg and

Brofsgialiyr aetidecteneproehids2 e Herationia noh bis e ch Mp difigd

A8 Mguitay ngdessansed &E@H&%F&B@Mﬁé@c' O9xpressed in these
Ar?%[é{)Odry}]-De endent Cellular Cytotaxicity [02281 In preferred
BRSOt Eréé%hisﬁ‘f%ﬁt%ﬁl\p‘?ﬁéd‘@é ByeBERAEHfn serum
timericfeipdified, ABMshhavipgssdbistantiallpthe samehineing was
ificit ine_B-Lyl antibody and. having,increased
At ity é%tib‘é’&%?’d*e}/%‘ g e 161
Eytorhdcity- 18y casiadtivhiseriine &rind Asf intibodied fascheefprms.
prewausly, deseihedeSees €192 (SoRatertdNG: 188288  antibody
inc ré)doragttsaiEiHQereln%?léy r fe,ren(_:g in its entirety, [02291 Clinical
triais-of BntBn oSt RIONECIBRE aHEDEdRSEYHABE) FotYHer TH-1H
trédtmienpofidordertypedof caliderhave recgnificyialdiever antibody
encertaging results. Dillman, Cancer Biother. & Radiopharm.
12:223-25 (1997); Deo et al., Immunology Today 18:127 (1997).
102331 A chimldfic Sii¥B AL afddisg G ihazopBaly appravest forgbwigyesieon
BidpilietdacBscalihensHagdgkins dymphamaghDiibEn, LaR6ehn the
a%is%%]c%r'o‘?‘ Rggsig f;laer|I kg&22312?6&13997g while another
unconjugafed MmAB#a Atiniafized GGt Fgeﬁ%oé’(’)?{ﬂ%’re;a{é)tgw'zz
tLhhDrdnrhs Nidokbbelhyshowing prdmising bésutisgrGpiase Hladded
wfiviealitialsAae ekaks mEunglooy.Jeday 1sdey (1997). The

antigens of these two mADbs are highly expressed in their

[0234] ospedtivdqtnibilissigha tHe'ssnpbelewinduine ChSlersidinsothat
wWespustianlbyifeetosCedsdpmtep andinevivaalcontiast 8o,

her. ungonjugate Abs with fine tumor specificities
D B S . e
Rineaess/ uSetub- Fro 6t ¥0at, , TBancprogd 34ALBSHHI0T )h Slirfusmst a

@ordud %ﬁ@ﬁﬂﬂﬁ%ﬁ%&%ﬁ%@&ﬁ@ Gﬁ:ﬂ'iisg{@ el ARRSe Y8 élj‘f??rof
bsggﬁjj nct cytokine therapy is currently being tested. Addifion

fo?%}? s"CHR°SHimuldtes-aitfb Bi P vtk alfiialr "EseBtBikRETty
PADEC phybintyr easinfathecactivityodind thumbeheheirgalatiog, of the
s oh s O 0SSl
Gittiboaryivipyctbel ivenasad frygeradtivisriesidting of leukoeyta the
PRECERIQES 80 thiecRASIARBIARides, as well as a decrease in the
percentage of fucose residues, in the Fe region of the modified ABM. This
antibody, or fragment thereof, has increased Fc receptor binding affinity and
increased effector function. In addition, the invention is directed to antibody
fragment and fusion proteins comprising a region that is equivalent to the Fe

region of immunoglobulins.



(Fc) of antibodies. Deo et all, Immunology Today 18:127 (1997).
[0230] A different, but complementary, approach to increase
ADCC activity of unconjugated 1§ 1s is to engineer the Fe region
of the antibody. Protein engineering studies have shown that

FcyR H
omai L o A e SR et ever,

FcyR binding also requires the presence of oligosaccharides

[0235] covalehthhatiaahied ahtheisonsaried ASM 20710 Hre GHRWEGIONcan

[0236]

[0237]

t all unol. 157:4963- 96
kﬂgo%%s%r% 'if'regn!js iotech: 18.38- .VBTr?%@57’2%6559%5%&%6%%{%%&1
BiigissEcAR stk thiselyiptiptitis batteselitentigicoritribttedo The cells
igeastionsiteLr thatthe Qlivgsagehatide s reguised 19 %%%%m}c

an active CH2 polypeptide conformation. Modification of the
Bvagéaccﬂh?ﬁeaé?ﬁﬁ&tm%aﬂ%ﬁ% reRYs BEIBKprStERt My epHoecAies ks
usedease‘zmeseaﬁsryﬁymfgtraeumrapuens [R3E}HAR Agagaohaﬁg& In
caliee A HKRARHGP sacenaldge "}egén%‘%?gg G B tled

each heavy &hain. As any glycoproteir, an antibody s produced fo

alier, th STHELBRKBTEG) SSToPH R WRERNON A the cs anoee fotggaptigens.
backbane.but ﬁﬁ\\/tﬁediﬁfﬁmt sligesaccharidasatiachrdiatiee con

gl}/é:osylatlon sites. The osa charides normall found in the Fe
fegion of Serum 1g gﬁ% P pIBYHi Qrtdtitary 9,
ebdll, Bﬁb&heﬁimrmiSHeBB (EXSIR wm;’aelmmﬂa\wlf@éﬁermmm
SaliRcid and RisRtinarid ARl IohiRsariRe (GIENAD) 2HBr1)

variable degree of terminal galaétosylation and core fuc ylatio

Kimesrigies S0g§e sarime \hETmescesso tﬁ}"dra?t@@tm@ibﬁléface

tequited fesdhalR bxhnﬂp&gtlwa&lv\ﬂiﬁlbﬁdiﬂﬂen@lﬁ@%ﬁ%@h%&%&@@mo
02321 The

uenglg II J wlmup%l 157: 4{963 996) -86-
mouse- or masterderved cafftines dged ik irgdirgelngrete, cavse
maémuaffdrepme@c@@h &¢-andomjugetid, thérhpeatidogrAbss and/or

agrnaitiaahfhesaavirgd oligosaccharide determinants to Fc
sites. IgGs expressed in these cell lines lack, however, the

bisectAG SR AEASASATSH g suts TS & v abes fnfsrpting a
dtpStytabinlagy 318181 32z ]&E&)gﬁﬁlﬁ@mﬂt (éf Qﬁtzﬁ%@ﬁ Atloen
r lom oduce uman e I
a%g?&%ﬂ\é’},&%HelieH)acg}ﬁy ; |g££ |n°éo(sf% 8n g)orﬁ% d’gme target
H@Fy&%%ﬁﬂ@}mmwéﬂam@y@@b‘qdi@ggp@ltstﬁns&ﬁ@x(ﬂ@%mm péita

Belfler IMM@FW&&%@P%@@@MH% EHQf@&Pﬁ{ VR AREC, 4
act%lty aﬁé‘} CAMPATH-1H. antibodies produced in standard cell

BRES dé‘i‘é‘?ﬁfflgb?rﬂ?ﬁ%ﬁ%r%ﬁ%b’ady antibody. In a more specific

embodiment, the antibody is humanized. Examples of diseases for which the

modified ABMs can be administered include, but are not limited to, cell
proliferation diseases or disorders, awtoimmune diseases or disorders, and
diseases or disorders related to bacterial or viral infection.

In one embodiment, the disease or disorder is a cell proliferation
disorder. Examples of cell proliferation disorders that can be treated by an
ABM of the present invention include, but are not limited to, neoplasms,
cancers, malignancies and/or tumors located in the abdomen, bone, breast,

digestive system, liver, pancreas, peritoneum, endocrine glands (adrenal,



concentrations. [02331 The CAMPATH antigen is normally
present at high levels on lymphoma cells, and this chimeric mAb
has high ADCC activity in the aki$ence of a bisecting GIcNAc.
Lifely et at, Glycobiology 318:813-22 (1995). In the N-linked

i thway,. a hisecting, GIcNAg is added TI)I.
R A S et By ootk
BRIES SEEd SRk WstiboiNprddicing Ok & telt.lipdythakiwas ft

RESMOuseLNAIRESLad 40 )RIES R A AR Sespal lyé{ﬁaﬂé"iltﬁ'&)plasms,
? of a cloned GnTIII gene enzyme (Umana,

fashion, different Ieveé
BN SO NEROPE BB R BT ¥ ardys fregteh it he

establisheutTatehbirstdime dimigatows epidelationhetvesnous cell
expesRiRnAtGn T andhe ARCC activity of the modified

antibody. Thus, thefo inventtﬁ)%a%%rﬁg%aﬁﬁﬁgéngegéggor%|?15%ﬂ?er’ breast
eMfferkldfanetirar Aendghentdtherssrwivnthedindingapesificlon

afife, U@lﬂf@@aB'éakgcalﬂtilaﬁg)bah@é{i,ngrﬁl{efﬁch,lygﬁﬁgl%ﬂ@Qnelanoma,
fes uItinag {ron11increa,Pedl gnTIII activity. The increased GnTIII

SOV TeStRETR 4 InCtASERRIRES JEPHEE eI Bis &atlilr cancer,
@#'Ig@@hd@g&ﬂde&ﬁas%@l a@na.idemeeam;jha@'m'i pﬁme;mtaiggrof:ancer,
tueRseutedidies. in; Fﬁar&g'&?cﬂfomg, r@ﬁggb%grél%l}/lna-r%gﬁnr@eal

antibody, or fragment thereof, has increased Fe receptor bindir
SRty dAR SRRl eacBcEdRsPRIRetEN. MdiskiRitinthe sadentshm

by glirglated iantibeidytsfragibRRbhandikion-BROICIMG FAMPTaINEN:,
re. ia%nitof;l?t is g&uivglesnt }t]% the Fc regiono{j'mmunoglobulins. -87-
hﬁ1eragpeuﬁ’c Applications of Medifiad ABRIALCSHind ferghlastoma,
WeaRgas af thenmvelfitiona/0236)ipedtelivedadest sensepthblastoma,

gedifischABMB RLIe present IVANOR CaftoRs Used 03198k oma,

cells in vivo or in vitro that express a target antigen, in particular,
SHerE AR EarB Rt ARTY OIS Wsriwsdid ScaBicEI i asecoTHe and

‘Beliss exypsessing a target antigen can be targeted for diagnostic or

joz3s] NErARSUG RUIRESeSy 1D ANe.Aspect e Modlied BN ALe ;.
present invention can use to alter ce signaling activity'i
pefidiekprBbing Beargemainicatiom Fanother efspebtetHemid@ificon

d‘?ﬁM@f@f I_H@ldafe@S@m i%ntm Cﬁﬁhl%% uged ﬁ?pég%ﬁbf?globulinemia,
1cr0§{55“1mﬁ'¥%? andéor oligomerization of one or more target
SNHGRNS TS KGR RIPRIRAHRBTIEY RERIE oFHtTe HrgseRp-ry
Srvéntion cal Hidcostiossrfadéareggpbotménti)dingaiienot limitegkto
K2 ER2 1 E m%@#%eﬂié%‘lﬁf GRP 0% CREBTE pias
(EGFR), HerZInIgIézHera, Her %Rzﬁ_ tdisease, “hesides neoplasia,
located in an organ system listed above.

[0239] Examples of autoimmune diseases or disorders include, but are not
himited to, immune-mediated thrombocytopenias, such as acute idiopathic
thrombocytopenic  purpurea and chronic idiopathic thrombocytopenic
purpurea, dermatomyositis, Sydenham's chorea, lupus nephritis, rheumatic
fever, polyglandular syndromes, Henoch-Schonlein purpura, past-
streptococcal nephritis, erythema nodosum, Takayasu's arteritis, Addison's
disease, erythema multiforme, polyarteritis nodosa, ankylosing spondylitis,

Goodpasture’s syndrome, thromboangitis ubiterans, primary biliary cirrhosis,

Hashimoto's  thyroiditis,  thyrotoxicosis, chronic  active  hepatitis,



receptors (e.g., TRAILR1, TRAILR2), TNFR, FGF receptors (e.g.,
FGFR1), IGF receptors, PDGF receptors, VEGF receptors, and
other cell-surface associated reg@ptors. In a particular
embodiment, the target antigen is CD20. The modified ABMs of
invention alsq act to arrest the cell cycle, cause apoptgsis of
B S R R B R eener
StsEonitessniatidneotangehoeid 0286 Hnphndthenlasirectisthebes
teention isdirectad0 a methad.for tigating a qg@?&??“g%g%esm
treatable by altered cell signaling activity of a target antigen
SRAIEHIRPSHEEPE A6 s Pt R Ero SR IRMEH B BiBoBFamSReh as
tafigetmantigehncoinprisinghdininisienag e rpesically o. atopic
glifective,a -of a, madified ABM of the present invention to a
e B SR a1
RBnBaAntBeYisrse (Fiste asderiic's dinbodimént ctheiantibbdy;
isspumanizedExamplascoidisansesdar whish:the nedified, ABMs
x%rﬁ}ge_ administered include, but are not limited to, cell N
Srontdration A Ses ofSieBFkTs, a6 diswsiiss or colitis;
gii@@ﬁ@érm,ep}nﬁisdimg‘escmﬁimmr&a relaiedia bactetal Ordraiher
Qfeetion. [EsLp anssmBediReR R disgase of dsaie 8,
cell proliferation disorder. Examples 0 cel%roﬁ eration disorders
IRRPRSES b frennstisyisn labrmos tidirieentirfisenion inciudetoid
buirare natdimitechin, HAORIASHS: SARGESLRRlIGNANGEE ING/ON. 1
(?Juarg]e%s Ilgqﬂgd in thelab omeCEc, bgr%l}e? breast, digestive system,
Ver, pancreas, pertone i kiraber Sﬁdﬂ‘a@t@br%f?%gdemm;
Rewtiny/soryppituitargitesticies; aanyidthymalryrshy reiddpeyenkeas:

gorkarcknasiayssysesmseaniatand perinherall lymphatic,
system, pelvic, skin, soft tissue, spleen, thoracic region, and.

Wbgertsl Sstedri Pt i resiziman et rdymalightseiesd
Biyiohtupeersibrbtanthedreatecheitidhie, ABMsbthe,vension

include, but are,not limited to,. epidermal and. squamous cell
gxmamlﬂoma 0SIS arﬁd vascu IgIS: Ernicious amenia ;@gﬁgﬁl%saﬁé%aﬁ%réﬁ%fés

‘carcinomas, gliomas, pancreatic cancer,
papirere bhrdestte sivraddsisidaer damgeouh eadean (NSO Kicumcesory

diebakeelh aRINOMASHAON, FARGRE FAIRIGHRL NG W0he but

c?é]cer,ﬁrain tumor, malignant melanoma,” leukemia, lymphomas,

DB B OSSP RS RIS RO St ARBRRE 81y 2E8ppiaaavis;
apdpeennehdbmetriatiearcindingd e sophage al BARATehVE GANGRENt
n%ﬁ%%%uﬁiﬁ%g?raﬁéﬁgﬂ% HRGHCASRHOME. SRONOCACINOMA, aves'

pharyngeal cancer, } ry geaPcanégr,%ﬁletoma sis, ’
disarebldstaheat-Ergomatisthetyperpldeynendpmetigsis, bullous;
pRAHYAEN 2 IASAEEO My KA SHEREO MBpiter's disease; stiff-man
syndrome; Behcet disease; giant cell arteritis; immune complex nephritis; IgA
nephropathy; IgM polyneuropathies; immune thrombocytopenic purpura (ITP)
or autoimmune thrombocytopenia etc.

[6240] The modified ABMs of the present invention can be used alone or in
combination with other treatments or therapeutic agents to treat disorders that
are treatable by increasing or decreasing cell signaling activity and/or cross-
linking of one or more target antigens. In one embodiment, modified ABMs

of the present can be used alone to target and kill tumor cells in vivo. The



hemangioma, cavernous hemangioma, angioblastoma,
retinoblastoma, astrocytoma, neurofibroma, oligodendroglioma,
medulloblastoma, ganglioneurobtastoma, glioma,
rhabdomyosarcoma, hamartoblastoma, osteogenic sarcoma,

I |0 RYQsal, Saatlpygrl Sié:l arcon ainEwir;l 's sarcoma, and Wilms

ﬁﬁ%ﬁo%ﬂn SiémllarE/, 0 ﬁe?scnéll profit ré%%ﬁ%i%?ﬂe% GRRTREBte
Berreatévagith thecshbdiflied ABMsiof floe greset fmentidied ABMs
Eﬁﬁﬁ@m%%%Hﬁlﬂiﬁ%oﬁr%fﬁ’m@@cl@%f&{ﬁ?i%ﬂ%a%én@ﬁ%ﬁ%ds

limjted to hypergammaglobulinemia, lymphoproliferative

CHEB e AP BYe FERHAR, (BEABHY, S5 daRiseatsd i inked to a
SyngroredWialdensiron's WhiCioglobuinprianSaushens: Disaasey

stiocyiosis. and Vgrther IIGp oliferation disnease, esides

R e R A 150t o e
ERenoplas Bf putsinnanecdiseate torcdisardes oinbtudedifiad #BMs
Botilmiteson inmunermediatet IMORGEYIARENAS SUSEAS ABM
a%Jte |d|o(Path|c _thromgoc topenic purpurea and chronic

TP &HRE THFSRWTEY AR Al e rea eNiALRISH B HRes-Tabeled, or
Byderthamis adlvbrbanhidificinephtitis, ﬁhﬁ&]maﬂaaﬁavﬁrovides a means
RONAANAA" SBAIAMER, MBNOCR:R IONEN RURLR P The

streptococcal nephritis, erythema nodosum, Takayasu's arteritis,
Aefifissh $ Rivbease, dephiemasedutafonsieepdyyiartértishodosaatural
anipllasing speadylilis GRetrasida s Sadramadhombeanoitis;
ubiteﬁans, Erig{nary biliary cirrhosis, Hashimoto's thyroiditis,
1 Wg OXICOSIS; chronic active hepatitis, -89-

10241} polymybsitigidexmatoirtyosditis; polychendritiszpamphigusitgagis:
AVERENACER S H&%%%ﬂ&?éﬁgrép%&%‘?%@{%aﬁ zymatically

lis, polymyaglia,

amyotrophic lateral sclerosis, tabes dorsalis,
sshMgiGaeRehErfishipidy PriyrdasiveEromeienBrepivititosing and
filnesingtadvedlitisd inlammatary A REpANseH SR as Rfapmalenys
ékh@hcgzi,?egs)gg in}g(l) Oc)i(i{gg S riasg amii)dermatitis (e.g. atopic . .

dermatitis) Systemic sclefoderma and SeizRosE: ?82‘&8}%% nem A
et witlvhiflamedatory Bowkiidisebde-(suwoh asi@rihn'sordii
HisgasenehHcrEative salitizlcchespliatary SISESSSYPAOMS! and

1;including adult respiratory distress syndrome; ARDS); dermatitis;
e AT SHE e FARRL R R o R ng IR B iRHEpHIRi € ficinalis
ishidigic qehditionsisielias eszrmaanshasthyaandOthfinycin. In
[ti involving infiltratio cells and chronijc inflammator
L s TR i erea
FHisaraatofen strtHriisvsystemiciiapus dhpthettosnd (SKE)sytotoxic

ebahirtesringlhidesutég - aTYREAy of bifunctional protein coupling agents.

Examples of such reagents are SPDP, IT, bifunctional derivatives of

imidoesters such a dimethyl adipimidate HCl, active esters such as
disuccinimidyl suberate, aldehydes such as glutaraldehyde, bis-azido
compounds such as bis (p-azidobenzoyl) hexanediamine, bis-diazonium
derivatives such as bis-(p-diazoniumbenzoyl)-ethylenediamine, diisocyanates
such as tolylene 2,6-diisocyanate, and bis-active fluorine compounds such as
1.5-difluoro-2,4-dinitrobenzene. The lysing portion of a toxin may be joined to

the Fab fragment of the modified ABMs. Additional appropriate toxins are



diabetes mellitus or insulin dependent diabetes mellitus); multiple
sclerosis; Reynaud's syndrome; autoimmune thyroiditis; allergic
encephalomyelitis; Sjorgen's symdrome; juvenile onset diabetes;
and immune responses associated with acute and delayed
ersengsitivity mediated by cytokines and T-lymphocytes
%E"gl v %ﬁﬁf% At *é?%ﬁ?é)s}:‘é ?{éarBB‘i’&‘Slé‘?é, o ift@plication No.
grR(I bIat8 siscantaasculitis; perficious iameniarphddison’s

10242] diseasg); (q‘h%eéﬁg&iﬁtﬂg{?dy g |$,H}§%ﬁy¥§n(&%%§e%% e lgeg’[t r%‘!e resent
nervous system (CNS) inflammatory disorder; muﬁlple orgaﬁ)
R eprtireMReekditonrdditerml angireiueis 2baradoldhelited toxin.
srybglofinaraionerddRamBs/Rasiive H08mia) L IVASIGRI: iAWShat
aréti‘ggpﬁggggqg g%gtnplex mediated diseases; anti-glomerular

asement membrané disease; antiphospholipid syndrome;

[0243] allergicniewiitiso GratiesicliiseaserpptimblerteHatomayasthanian and
avdeme: RemPRigQid bulus, - RemPRig: i;oal%'ﬂmé{ggnine which
%ol_yendocnnopathles; Reiter's disease; stitf-man syndrome;

R0utige 5o &2 SiarP REW AR RS Tmintiffacto Al eXcHas e | AT
aepirepattisdgh polynewenpathies; irmmweIthroRmRAcYRPeRited
ra (ITP) ar autoimmune thrombacytopenia efc. [0240] The
B T R R R B
RorthimakifstatHnsindingesighiedts phtFerhpeititagehttetmsat of
Rigiarder s Hibda S Hsafabic b inareasing A ASCERSING §8llission
|g(nal%1§tactlwty and/or cross- linking of one or more target
SREGAAS I SR SiHSORRMRA CRTSHIREY ABNAR ke srhersimeafer
loealiset] dlonddmsiigetiandokdl. twvihr gellsdremver. Sdperrfi0chelating
oglified, o) sed in gonjunction with an .
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chemotherapy, radiation therapy or can be conjugated or linked to

R PR EH A A A S ok v oo

aumgr-inhibiteryngrodsthadastodafon delivenyobibedhicrapeutitiagent

10,10 e Of IS SRGIR B 1R bodiments, the

i%tnjugate?gf the modified ABi %%%%9#@%121\%&?8%0%%?3 él%f)amma

HRARRIRG S ToHjuyales i8rgRdmistinied NBNP 400 sy thioitsrs.

f;mdhetwﬁaﬁd tﬁlll) Imhlxﬁ?@l (Qaﬁ;d%diefa@@&&aﬁﬁlghyfﬁ&d@ﬁ?l 5 ll%ﬁawgd for

orochrome-laheled) madified ABMS i ich the label provides

g Tamu B DR b e g oman,

vt B! Thelchoifiedy ABM earralsbrivel Uisiithto dndueetocal

disindhiauan g RkRh SUMBIBIERLARGRRR. AR URACLAD

antibody dependent cytotoxic cells
the target antigen.

{0244] Effective single treatment dosages (i.e., therapeutically effective
amounts) of yttrium labeled modified ABMs of the present invention 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
Pliodine labeled ABMs of the present invention range from between about 3

and about 70 mCi, more preferably between about 5 and about 40 mCi.

Effective single treatment ablative dosages (i.c., may require autologous bone



[0245

i

[0246]

[0247]

[6248]

normally present. 102411 The cytotoxic moiety of the immunotoxin
may be a cytotoxic drug or an enzymatically active toxin of
bacterial or plant origin, or an ed&/matically active fragment ("A
chain") of such a toxin. Enzymatically active toxins and fragments
theteel usadars,diahtharian,ghain.papkinging, AeUveagments,,
of diphtheria toxin, exotoxin A chain (from Pseudomonas

B Ao ge fEa A cBFEsh 2BBH N A R AR Hh 686 & Aerfapseferably
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conjugated to small molecule anticancer drugs. Conjugates of the
Phetiferr ABIOrAAL Bidnsioisitahb st S ape R (afrigpasing
maatyfaf bifynietidhabpretairic arplipg Agasis thizxasmplesnaf.such
reage re SPDP, IT, bifunctional derjvatives of imidoesters ..
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hexanediamine, bis-diazonium derivatives such as N
B Ui, BRTRBE REGYH R R Sdaming; diaspsatee stdihs
bel{lenes2:6' dispayanatepaim dig-aciivedliydting eampatod scigty
. 5-difluorg-2.4-dinitsQbe, epdpe lysing portion of a toxi
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iaelass paleap prepriasedonih & e o1 passtaT sintracar dditionally, it
ﬁ\éfc%%ﬁﬂ:@lgfﬁeg Bhat MSBQ%%@EIP @S%ﬁfﬁﬁ@i@@ﬂﬁaﬂgmdy using a
128448, incorporated herejp by. refeyence in its entjrety. .
AP B AR T GBI S FESELD B e
present hfvehﬁtibriS_isocmmjugahetjth@ amapjﬂitig_ﬁbzl hiietyasicikdass
ﬁ@iq "aﬁﬁhﬁﬁ)@;&ﬁi‘%t @58&9%&9@5@19‘O&HH%&%MSI%HJ%?omal

produced by 'numerous methods that are well known in thée art.
T 3F As§afiety of radionuclides are applicable to the present
inventignanentbeseoskiletifie artamearedietyithcthemhiliniio

readily.determine which rz_ilddionuclid IS Mo ropriate under
ey e R Sl AR R S e e

riatigndulidesusely fosytargbted rirdncadoinergbyeddmvevel pthms. An

dinicabuseiungss of h3diadine can he limited by saverah iaciatsa
including: e%hg-?[%%h sical half-life; dehalogenation of iodinated
n

dtibdds B0 8&)2haeRY {rREOEHES DX AefERiSsion

When used to kill human cancer cells in vitro for diagnostic purposes,
the conjugates will typically be added to the cell culture medium at a
concentration of at least about 10 aM. The formulation and mode of
administration for in vitro use are not critical. Aquecus formulations that are
compatible with the culture or perfusion medium will normally be used.
Cytotoxicity may be read by conventional techniques to determine the
presence or degree of cancer.

As discussed above, a cytotoxic radiopharmaceutical for treating

cancer may be made by conjugating a radioactive isotope (e.g., L Y, Prito a



[0249]

[0250

—

[0251]

[0252]

characteristics (eg, large gamma component) which can be
suboptimal for localized dose deposition in tumor. With the advent
of superior chelating agents, thé&®bpportunity for attaching metal
chelating groups to proteins has increased the opportunities to
Ulize;otbetsasianuele sUEARd: A0 A0S A0 HYHion. The
90Yitrium provides several benefits for utilization in '
ofiRitHE tReldp ettt abbiicatisratetadb HetidnaHchifeapes.
90y ttritHmaristHen gme ORI ANt aUY AGEUM YIALRR DY MeH

nd, unlike eq, 131lioding, 90yttrium i ure beta emitter of high
B T RS e SN BERrGeD T oo
arangtthe tisgeferol d0Bidot 080neadifiid ABiisof Fuertrermoirecthien
&f@g@@& YnNLof pﬁ%té%lgg, tpdiation Allows ik QURAHENL: the
a a

ministration of 90yttrium-labeled antibodiés. Additionally,
THEEFaRs s nietligrie Bastibodysis e R Tof dammilm glarge
anchihedbtak etissiercef danizfig radiation should be lethal for

adjacept Jumor cels lacking, e (argel antigen, [0244] Effectve
single treatment dosages (e, therapechicalty effective™ amounts)

eIt |6beled grodifiednABMstof thlpregdentlinvetiiodisanfe
fromReiueen et & and ARAUNR.Be Mase RIsierahsbabyeen

about 10 and about 40 mCi, Effective single treatment

B AP AERE 664D AT T1 10018 (AR A 1)
Redisent imentiantenie fFonbheiWeknaboiut Gorandabbriy (B.mGiy

referably betwe bout 5 40 i., Effectiv,

e SR AR b o S M o R
Herrcg 2 Antdey tramsplaffafiot)iofia 31isdindilabeledrabhiveriiesh
&G DiaseRoIRNIoN FaNee &p:bebieen AhoM 30 apsabait,
60 mC|1E more preferaply_between about 50 and Jess than about
HREFRET fh EBhuRRiSA Wit & EhithaRt TRATS Gy acddrhitp it
prdseppinventiopeoiwsnt tothédbddngerxoircidatingtelialilifeuuts-arvis,

59%'5‘%?‘5‘%%'?6%0@%? f&%%ﬁ’?s%'ﬁ‘c%'%&%%% _”}&&Qﬁ@éﬁ%})&‘{] in its
ablative dosages of 131iodine labeled chimeric antibodies range
R Petween about 5 and about 40 mCi, more preferably less

than amulffa%m&gal;ma%inﬁ)wfmﬂasf%r a1, ApavsldindiumJaneh
are typically less than about 5 mCi. [0245] With respect fo

e s YA AT R e
fmvmaisambbuoﬂgmgeaismgImrbk_iempyctreaymm@dmg_iagi tholiplef
tﬁﬁaatﬁ‘ﬁ%&ﬁ?—eﬁ%ﬂy%%aﬂflm ﬁada&auﬁla%ncm%keg{)o%}a% RIEISed

that prior fo treatment, peripheral stern cells ("PS r bone
hSaPrEHEER®) B AR o fBie JAOR S B xfsesiehingonter et al.,
"potetialty fateddpone maisedy-tokitity Phosphatase", Proc. Natl Acad.

Sci. USA 85:4842-46 (1988); "Enhancement of the in vitro and in vivo
Antitumor  Activites of Phosphorylated Mitocycin C and Etoposide
Derivatives by Monoclonal Antibody-Alkaline Phosphatase Conjugates”,
Cancer Research 49:5789-5792 (1989); and Senter, "Activation of Prodrugs
by Antibody-Enzyme Conjugates: A New Approach to Cancer Therapy,"
FASEB J. 4:188-193 (1990)).

Still another therapeutic use for the ABMs of the invention involves

use, either unconjugated, in the presence of complement, or as part of an



resulting from radiation. BM and/or PSC are harvested using
standard techniques, and then purged and frozen for possible
reinfusion. Additionally, it is mos¢preferred that prior to treatment
a diagnostic dosimetry study using a diagnostic labeled antibody

sing 111indium) be conducted on the patient, a pyrpose qf
R o D RS B e i oty T e
BeMgTI0IItnSYWHN ARttt crrerttine tebsaribyriechcantiagedy fone

anyree ﬁm@" bO(RRELO E4iSSHEL 0240110 RRe tﬁ@lﬁﬂ@%&%ﬁ %he marrow

chflme({ c, gl coetgglne,ered modified ABM of the preSent invention,

A kB B A . Whosk MV Rableclion: MerpikiRueins
thaip Mdegdlycdsylatediasicp e thsnugh recamiiosny.
mean nfageous method, of making the ricin . .

102531 immur?gtﬁo@(?r%?g\%bﬁ%géﬁ%ﬁl ei?ttg%tdathaet%?. , Ig%?elr?ge Btggtinele-
re87)imaEBIp FiE o gSBTRIS DY Fetiarendendom4 Tdonihion ubed tdlkil
hunanisancee Gefisinpdtiader daaness RYMROSESH thEibody (e,
anﬁ'i%ugg%%s V{\:I(I)” tg/glcallyt be @ﬁ ed to t}tle cell culture medium’at a
RonBantration SP HY R dP ottt otMEer R B tnitfiRRs)aAedmigager
ofmadsmgistrasion fprlipaitideuseTbeeshpictitioal. iAgHROWSins of the
fvmuiatiansubatare, compatiblewith fhe culture or perfusion

medium will normally be used. Cytotoxicity may be read by
10254} o onvefiiibiiiltechfitoB S gt chmpRS e abrissentie ontegromdng
egheesf[B240As Oibeussadiaboyide® QYIRS o functionally active
rgg{'ggg rmace! ticaltforltlreatin cancer may be made by =
%onjuga%ng & radioactive 188t pETE Y 39 BY) ffa 203RhHHBRCT
Yigetieiyirradredsehtl ticsnbdifreccABM# theripresent invention.
[0255] The 1D ,eUIOKICIMBIEH, AgNSed AeIe RIS iiendrd g include
! such isoto%es. [0249] In al'rhfgtheer embéﬁﬁgﬁl%%%ﬁgg _é(éﬂé% #i'l'i%(g
th SFRIStBKiCHr it e TNEPHe SBRMEngrebEb aRs diwiEdtie RBMs
leéthe piEReN HaventiorHBecause, Many ofshelaoel MolpehieR 1,
It odified A of the present i ion_expressed on the
e s e e oy D T b G BTG SuHaE
TS?@deérPﬂéf’@(ﬁEﬁ?@P@éﬁ),%ﬂ@?hmhd&weﬁaﬁtgsgi@imry@dme This
RenMNisf el the errashierl txass (020 Tashain H&%@mﬁ,

con'u%atin such therapeutic agents to_antibodies are well’known
(Bed: EYTRHSIPEE AT “RASHOIHL) AiftisH B sroclls. These tumor
delismumotarigetingahBrugsiimfancer Therapy", in Monoclonal

62561 Antibogdigs;ang, Gancer Ihera eisfeld et al. (eds ), pp. 243-56
E ! Alan R. Lilss, Ir%/c’:. 19é5%;%élllggdg%eétaalﬁ?@fr%ﬂgr|%fgﬂé)o€r %Oénas
( é|i\?éﬁ§2f!p]iﬁ da%w@b@fi{gm@r@ﬁnv@ryvivo. This method comprises

administering to a subject a pharmaceutically effective amount of a
composition containing at least one of the modified ABMs of the invention
(conjugated, e.g., as an immunotoxin, or unconjugated).

[0257] In a further aspect, the invention is directed to an improved method for
treating B-cell proliferative disorders including B-cell lymphoma, as well as
an autoimmune disease produced in whole or in part by pathogenic
autoantibodies, based on B-cell depletion comprising administering a
therapeutically effective amount of an ABM of the present invention to a

human subject in need thereof. In a preferred embodiment, the ABM is a



(2nd Ed.), Robinson et al. (eds.), pp. 623-53 (Marcel Dekker, Inc.
1987); Thorpe, "Antibody Carriers Of Cytotoxic Agents In Cancer
Therapy: A Review", in Monocles@l Antibodies '84: Biological And
Clinical Applications, Pinchera et al. (eds.), pp. 475-506 (1985());f
Thor al., reparation .And. Cytotoxic, Properties Q
A peRe & N G SRR g e o2 oty
tBactite vihichals thcbeporatiod B keferetibedyerein inritsheenpiretty)ed

Rk atbenthsins wicanpligations:forthe ABMS lt8on, e
[ tion include conjugation or Imkal%% e.g., bel recomblnant_
RS SEGTEETES A BimacBlianie U eb avaremgl £ 5tderty
mteraalpetaxic drug and th(_a use of that antibody-enzyme

[0258] Conjuqﬁtgc%%mg@%ﬂ EEWIIIQCEIQQ &k’ qug Lilx%fte%t?o%m‘s/}?er tsu%lg[cp {r?zgfr %g a
to a cytotoxic agent at the fumor site see, e.g., senter et af,
BRRAUT GANGICE flRicigco forritis oty EiRa kaeiRh Selpivatase iy RiosiHjtath,

Baafw St ISR BRA2AB(dI88hdEnhancamenigf the in vitro
and in yivo Antitumor Activites of Phosphorylated Mitocycin C and

i D) ey m e
10259] Etoposigee PIEFRTatISEHRP MEHSE ey A5t BtstRRAi K nEhibiting the
PhodphitaseComugatelds, tCangen Research 4QHdB9abd Wating a
: "Activati f.RProdru Antibody:Enzyme

L0 A A SR IO RS

% PsgUno(Anetsy ToonounsHithnethertitiorpbrénsetifor the
[0260] ABMs lafdnednuentoninue e tse raiibetdncamingateddindhe e

resence of complement, or.as part of an -94- antibody-drug or
lgrr? Body-toxin conugiste o T SR IS BB oRe™ 2
rreenew ofscandgrpatielstsoni ceond mngolothis@ipsoichimutologeis
HONKLMAT O nlﬁ%Q{?oHUfa%se%oV'ééP Réiﬁe%g%%gﬁqg'% (tﬁn% present

antibody and the marrow infused back into the patiént (see, e.g
IRV B W1C apbmeNamtey Buirgmieasammg WBietionds of cancer,
Aptibodiests dokdlifiod MR, 0B42)i8diB (h988VadD AP cancer may
uthermare, itJjs templated that the invention comprises.a
e St i) dETRA L)
anecalisonchisshitatiaiy! thoseameis penificingof pindingiasacpardnt

ARLROE (8- G HRAYREN iﬁj&ﬁz %@ﬁg&m EH&aG(BBIS Igélgﬁglgzﬂr\ﬁgxtine
antibody) and further comprising a toxin po%%eptlde. The

Shigte-CHAIAN MPRETofSKIAs GPIE RDEFBh Rrayib tRen o vEeD
davenapGatcinomma, inoliviocapi2h 4} Sisndarber aufusiene@i€ibarcinoma

oqu@eg_&%&m@@s?amﬁ%pg;%%iaﬁi&%@tﬁ? on of.an ABMQ the.
iInvention Jomed 1o at(ieast a tunctiona y acﬁVe

carcinoma of the vagina, carcinoma of the vulva, Hodgkin's Disease, cancer of
the esophagus, cancer of the small intestine, cancer of the endocrine system,.
cancer of the thyroid gland, cancer of the parathyroid gland, cancer of the
adrenal gland, sarcoma of soft tissue, cancer of the urethra, cancer of the
penis, prostate cancer, cancer of the bladder, cancer of the kidney or ureter,
renal cell carcinoma, carcinoma of the renal pelvis, mesothelioma,
hepatocellular cancer, biliary cancer, chronic or acute leukemia, lymphoeytic
lymphomas, neoplasms of the central nervous system (CNS), spinal axis
tumors, brain stem glioma, glioblastoma multiforme, astrocytomas,

schwannomas, ependymomas, medulloblastomas, meningiomas, sguamous



portion of a second protein having anti-tumor acitivty, e.g., a
lymphokine or oncostatin, can be used to treat human carcinoma
in vivo. [0255] The present inventign provides a method for
selectively killing tumor cells expressing cell surface receptors
i@eﬂucdin&z b%tsnoli;(dimited to CD20, H?irl EGFR), Her2/neu, Her3,
Herc TRRAI FelbBHarS T00mrR ATCRIM$ AT, YieRs pbiny of
bz abrorstecys. PGRRmMYiGET o€ eptansn BB GRh cebeptars: vk GFhe
Iol=a| rcell-sur [ receptors. This. ..
R P e i pine o
(BT aRitk 2 5 inits K (MBHOKGFR o7 Uniispiterirsg palithsaxithe
toinor oellsectinesegiumor gelisinmayibefian) alsNankGA CIRRPIAI.,
) Additionally, this inyention provides a method of treating
%%?r%%][g agof%% )?asllr%plcécf rﬁm%aﬁ%grcsl oﬁrﬁogéi in?gwg.c‘(l;ﬁis Barrett's
iether s dtapialy spldsinmstormeptocsosabiecca phatimaseutically

[0261] effective-ameuntel aneomposition contAInng AleAstons Wthe.qi
rwodgled ABMs of the invention (conjugateqh){eqi;?é,?as an

IRHROB o R BreaR R e AP B phaa WPeckifheancer,
jlvertion isudiredteg tenaerimpitvechmethadoot.ieatingBreelincer,
prpliferative disorders including B-cell lymphoma, as well as, an
aut()fll‘r?nmuné’dis(?(laggaémprcc;i1 tced %w g‘% OF i AP p athSyshicre
Brotedastinbenes, based on B-cell depletion comprising

[0262] adminisieringiRetosnarestically sifelivemmoutof anARN; obthe.

rEgsei_n.t inventiogg toga human subject in need thereof. In a

‘%re SRy BB ER A ABRE 8 2 SRR GE ks Egatment or
rEnph@BDa0 antiboctyawiftr ahbinding specifeiphslahsiantiafyedierous
SATIE A% aLAL BspTne Ry antibosy;ln anather preferred
embodiment the antibody ig ﬁumcaginﬁgge)aé%lléﬁfisoﬁs%sé%? of tﬁeeﬁ‘]?led s
4P%¥ntion, the ABMs of the invention are used to deplete the blood

[0263] of normakBapeiiedor @areeiengied nRIigRsIAR S8 Ha ALCHIANEEses
\ﬁ%%@g u%rcaa?tL%e of tktlis inventjon, the subject may be a human,
Fequine. porcine. Bovina- miTha dERmhdfaiRad dhehadior treating
fgmtﬁ}éqtv@.rcmh@p-wavm bloogled drinatsmire: aisduitielugiehindbisical
BuEBIgDn {0 The sLeskiBNeRHNMINaraIvdes melhads.

n

for inhibiting the growth of human tumor cells, treating a tumor
PRATIBRECE A HEAHHG W BRYIRE RS by <fidkeagesavainsbjiet and
afiheseamethallg compiisecadministering to the subject an effective

0264 amou%gf&ﬁgdﬁom gsition of, tq’e invention. [02601 In.one _

(02641 embodiment, t &' nvention relates fo AHRA ibc(ecﬁl&szfg‘fﬂélsmg
conventional modes of administration including, but not limited to,
intravenous, intraperitoneal, oral, intralymphatic or administration directly into
the tumor. Intravenous administration is preferred.

[0265] In one aspect of the invention, therapeutic formulations containing the
ABMs of the invention are prepared for storage by mixing an antibody having
the desired degree of purity with optional pharmaceutically acceptable
carriers, excipients or stabilizers (Remington's Pharmaceutical Sciences 16th
edition, Osol, A. Ed. (1980)), in the form of lyophilized formulations or

aqueous solutions. Acceptable carriers, excipients, or stabilizers are nontoxic

to recipients at the dosages and concentrations employed, and include buffers



present invention for use in the treatment or prophylaxis of cancer,
a precancerous condition or lesion, or an autoimmune disorder. In
yet another embodiment, the invention relates to an ABM
according to the present invention for use as a medicament for
the treatment or praphylaxis of cancer, a precancerous condition
h ', =€ A . k
oSPfesf‘én?hé’rSéhnatﬁu%ﬁ%%nﬁ%& GbEn S8 pife WP iR ases fopluding
erentipteicBoed iyetiphoneaptungyeanseunpRsssval @l yIbenzyl
(htchi ANt O NEIgRlQlaLGe NG cancer, hons cancey,
pancreatic cancer, skin cancgrrl,l%na]incceroégfif e %eéléa %)rn i chloride,

OGTAFEBDR B s hrtleiibnes bararnalcesriceldvmridnns such
cancahyfecipkaanearsancarehine ARlIEIeR SIRMAGH s5AATE1.

%gtrlc can(t):gfr,th olon C?I‘IC?F, breast cancer, uterine cancer,

carcinoma 2 YallBDER HibES Bl tHib ¥ ddhetrrifkes)
eatgpiiesoptiieicervizh cascinomibahthegeaginaocaigingspRBins;
Hhanvitae Hodakins Rifeas s EAGRLALLINR geophagus. cance of
the small intestine, cancer of the endocrine system, cancer o &
VT SRR AT R SE ARy et ighant [ xsinsc aroopsheharides,
éislae«sialr@lla‘f NCrRarenea Qs disaIe i aREaE O }%L%sg[ed}géﬂmse, or
.of the. penis, prostate r, cancer of the bladder,
SEOEL PSR S THES e rentoma gy bt
Healaml Pelwghitlesethdiionies kepatotelulandansesobiliary metal
&ﬁﬂﬁ@kﬁ@%%'%‘?fpﬁ%ﬂ?éﬁﬂb%@; %ﬁ%p918}{!%3}%(@1@%?%%%511011 as

Ws of the centrgl nervous system (CNS), spin
u  brain-SEN Gomer, RlsetadesealisrlitfEfMe, astrocytomas,
[0266] schwaltmaambsy epardynromaspmedifiohiastomasMeningiomas;,
-96- cell, carcinomas, pituitary adenomas, including
T S W ot o Roohiaten
GreHeot Hitid Brifidoabsvedatice oninsiny d0angerbuioonditias

Mesiondneiudes fenaxampie, Ne JIoUR £ANFISUNG,Of B8k 20 at

Iﬁulgmkaki , actinic keratosjs (solar keratosis), precancerous
FoRjps 6f the BN BF Ly 5 estiialiaras ShIasi&. Another
satleriofatousuhsplasiainthere ditaryrizen 10l ypesiS CAlORGaRNGET 9.0
SyRdrang rrett's esophagus, bladder dysplasia, and
érlecan cergqg'sN (@egr;\%éll%?o% ﬁé 5?1% S[%%%‘%lcﬁrrdel?eréﬁ@%ﬁ’ebciﬁ%m%

p !
Pobyaiuticrr8h tne ghésecSYamstider ofieatisth, lyrHHonha, hreastsent
~ inancen, iaddercantese Readand neck CRAARY HARLAPGE! present

.lpan(f:reatic cancer, lung cancer, ovarian cancer, colon cancer,
mvenuon. . .

prostate cancer, kidney cancer, and brain cancer. Examples of
102671 autoirhrenhidizié dederitices pdopice thralnbveta {02624 el anathesre

dembediment (g e beg of t@%cﬁB%@p%%%%wg tt()01~1;[1rt]1?ations may be
reconstituted with a suitable diluent to a high protein concentration and the
reconstituted formulation may be administered subcutaneously to the mammal
to be treated herein.

{6268] | The formulation herein may also contain more than one active
compound as necessary for the particular indication being treated, preferably
those with complementary activities that do not adversely affect each other,
For example, it may be desirable to further provide a cytotoxic agent,

chemotherapeutic agent, cytokine or immunosuppressive agent (e.g. one



present invention for the manufacture of a medicament for the
treatment or prophylaxis of cancer or for the treatment or
prophylaxis of a precancerous €@¥adition or lesion. Cancer and
precancerous condition or lesion are defined as above. [02631 It

iSanrasel ergloe Ahat N8 RISRE IV AN gﬂﬁ%%?%%ﬁﬁsgens

pharmaceutical composmons combinations, uses, and met

-t ihupings derbmonTas. FErEsampRIthelisvdnadier agents

aag&desmh@rmﬁ&ﬁumn@gmm%@&& far ysedmihedseatneantobr
uman carcinomas comprlsmg

§£ rmacg#JtlcaIIg/ aégectlvi%
BT o SR Shib 88§ B the B HRER GoiTSid 2pove. These are
gﬂnamﬂacwﬁoall@acsemptdb*egcamdr VORGdiinibierABMroutes as used

ﬁ&gﬁ%%&'gg?a%f)m%éﬁy?%lg&ﬁgptpgh%%%ﬁ%tgﬁ%q géﬂﬂma es.

conventional modes of administration including, not limited to,

192691 intravehuactiitraldereineal, Be4l, ﬁﬁﬂahﬁnﬁﬁﬂi’@‘@r AR ANROHES
shggaty, infer theathpror. dntrayareus adnméistialion és mrefereetacial

ILCOFGSE} Ifrlltone ai(%ect of th |nv fjon ther ELf c}formulatlo g
OMtAINag the Ms of tHe inven ecp?a?leds?or §fora§e 315317

aining
ixingrav antibbdylhdmirly thelldesired degrmmﬁburmpmnvely, in

Qplignal Qi?ggmagﬁ'&gf?a” Q%@pt@mﬁ %ﬁl‘é %&Qb% Olélbumm
rs

stablllze emington's Pharmaceutical Sciences 16th edition,
BEOIPACTEY . (REEOTTURIANS fotRROPHEIiZRd fomRARRIgke o0 in
xawaﬁﬁslﬁohsnor&oﬁccemablﬁ@armés eXcipients, pr StRbibiZRGH's

re ngcn%m o reC| eﬁle the §afge§dan%é;@ncentrat@ons

employe ihciude r$29 7~ Such a5 pho phate, citrate,
[0270] and oméﬁa@rghrﬁ@wuwpamﬁmﬁj@mshﬁmm@ asdehbiccavibnd!

methignierapresryalivas (shabRs eeladenddimetbenzyk solid

ammonjum chloride; hexamethonium chloride; benzalkonium

BRSRBRD 1 BB S ERHA RS UG BFRSABI Ot icHr BFisSt af¢omothe
falky bp ahahehs stieh aag,rﬁéﬁl@ybnmpxmpyj:qaﬁmhbmwedﬁ@hstamed»

?éa%éc'@zizr%é%'oﬁ%ﬁﬁiéo' S %{% %*” polyC2-

mo lecular weight (less than about 1 res dueg pof)xpe tide

rbrrEhyoeRthrcsdsian amnoiigERiEPhadinmitneiden lihs; Pat
s OB COpOYBIR S SUCHT RS RAAMANYHRY QNI OMe:. BIBIRG:RARIISon-

uch al ne, glutamine, asp e, h| idine, arginine, or
CF negﬁn‘%of%/c%Cj &%‘éﬂgp acehal cg?g?’f’g nf%“'ﬁﬁfhéﬁ’lp EhSA G Afid
qmmudmgs ghucbses m}a@wridSER@INdébﬁﬁﬁé”T??héiagnnglﬂgemimsqﬂmas

g&@%@%&%%ﬁ&aﬁy&}ﬁlﬁ%@d %%Gg)l r 458‘]@&8?0%&’5 SORRIR)

lt-forming counter-ions such as sodium; metal complexes (€. g ,
pzh‘/ﬁ?tftéﬁ] %\Xﬂ"rﬂ?f@?&“?céﬁ’&/or non-ionic surfactants such as

16271} The formulations to be used for in vivo administration must be sterile.
‘This is readily accomplished by filtration through sterile filtration membranes.

[0272] The compositions of the invention may be in a variety of dosage forms
which include, but are not limited to, liquid solutions or suspension, tablets,
pills, powders, suppositories, polymeric microcapsules or microvesicles,
liposomes, and injectable or infusible solutions. The preferred form depends
upon the mode of administration and the therapeutic application.

[0273] The compoéitions of the invention also preferably include conventional

pharmaceutically acceptable carriers and adjuvants known in the art such as



TWEENTM, PLURONICSTM or polyethylene glycol (PEG). [0266]
Exemplary anti-CD20 ABM formulations are described in
W098/56418, expressly incorporated herein by reference. This
publication describes a liquid multidose formulation comprising 40
r}rlngilqu}LSgtuxim Q 25 mM acEetate, 150 mM trehalose, 0.9% benzyl
alcohol’ 06284 p%ﬁ%d%a%c &R S hAPHAES B b eners
FRslofenphyerhgsstoghginat 2B Andthet:ani-CRAAEOrandation or
ofdaterast cAMRLISEs 121 gAl. rituximab in 9.0 mg/mL sodium

0274 chloride, 7.35 mg/mL sodium citrate dehydrate, 0.7 mg/mL

[6274] 1 o1y sofGSE 6 SHRcH et andEIEmIBisTeRtion] pe16es raithen for the

pheseateiriventiomasitodmabm ibr-subsityisdstpamedified ABM
ent invention. [0267] Lyophiljzed formulations adapted
%;FE %Ebgcf&tﬁfn%cs)ﬁaés%gfﬁﬁiﬁ is ?g%iso%eg)@ @és%eﬁB%W?ntW%ﬁ%ﬁf the
BdengybpHintkedtferting arbrscimay Becamicaristitdteddvitza of the
Mﬁ@iﬁl%@-‘ eRddR %Qigﬂd%@tﬁ‘}. o %@Hﬂpﬂaﬁy.ﬂ&%\@ﬂhele S, an

i[;g onstituted formulation may be administered subcutaneouslyto
SIS o e GRRSH AT Shiie 2B TRE Folhamaichy Herdinthe
maye alSoocostain hiore Haotaneoaskikeg. compound as necessary
for th i r.indication being treated, preferably thase with
6275 ]
10273] comp?g%n?e%%g%;%u é%tié/ﬁsl(é% ﬁ%{;g%g 1?18’(%3%%@!9’ AL CEACRREEHA™S
W@F}ék%lr‘i‘éf“e,th‘trﬁ%/nBéIéié%ﬁfhblleliwfdmﬁm@vm@@y@t@xi@mets,
AUSN o GASKONBHBRRIHIS, 206NN SYLOKINS QL ITILINGSURRIESIINE.
%%esgt %.%.ngne,-%- which acftg1 on £I' cells, such_as cyclosporin or
N aAiBody A Bt o BEHEbls fpluginaswiheHPEifsarsd fommy femonds
witedtiveradnotindofssichiaibead dgehtsadepeagsionithe amount of
02761 antageqist present i f lation, the type of, disease or
! : disorder or tregtrﬁeéﬁ,R&Ed%%ﬁéér%a}%‘t’g?go |S§J?Seal above. cl"ﬁ%SSebe
determyasibhalihases i prediziive bemagessanbreditiiad hiimistiationre
oliesamused hereivhetare atehayt fiam cﬁogg'\%ga%)d@r%nitate) a
Qﬁgetog%% egng)lolyedd osages, [0229] The active ingredients may
Flso be entrapped A micieREhstIgk "Brep Ariatrksrasiaahpratas. or
C@Bﬁ’@éWmmetshwﬁque@or—bﬂameﬁgmﬁhgpmmeﬂzam&@ﬁng the
vRRERRIe Ydtcymethulegliplose Qr gelatin: microcapsyles an
y-(methylmethaeylate) microcapsules, respectlve(iy, i colloigal
eﬁ‘%& deIleHughdracs: sk fentiodsmesdamiomingrowth and
sancraspiiBres:s Therae isions:sDaRePANCIRS ARG NARITARSYIER)
mulsions. Such techniques closed in

i cr . are di
T Rﬁéﬁ%ﬁ%‘étoaﬁ%econversegf providing a rationaje 1’eor esigning strategies to

overcoming resistance to therapy. For example, where the modified ABM is

an antibody specific for EGFR, biomarkers for anti-EGFR therapy may
comprise one or more molecules that are in the BGFR downstream signaling
pathway leading to a cell proliferation disorder including, but not limited to,
Akt, RAS, RAF, MAPK, ERKI, ERK2, PKC, STAT3, STAT3 (Mitchell,
Nature Biotech. 22: 363-364 (2004); Becker, Nature Biotech 22: 15-18
(2004); Tsao and Herbst, Signal 4: 4-9 (2003)). Biomarkers for anti-EGFR
therapy may also comprise growth factor receptors such as EGFR, HrbR-2
(HER2/neu), and ErbB-3 (HER3), and may be positive or negative predictors

of patient response to anti-EGFR therapy, For example, the growth factor



Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980). [0270]
Sustained-release preparations may be prepared. Suitable
examples of sustained-release Htéparations include
semipermeable matrices of solid hydrophobic polymers

FRElRIPINg Ahe @RIPRIstaNBIGh %rb%edsn%g%doetpz%dfsm Bfomarker

shaped articles, e.g., films, or microcapsules. Examples of

Kistihineautidichle miftheds inddaePolyesterst Hydrawels (1 No-
po@ipB2opoly@d- hydroxyethyl-methacrylate), or

{0277} poW(V'ﬁ%@ I% %lt)g -B,ﬁ{é{ll'sag;[g% ag%asslsgf%g%ﬁ gel :%ér as hys ?Rét are weil

copolymers of L-glutamic ac amate; non-
krayyadanis e yredingybeiceraténted tadabhaabiitodithigiycofiew

anidhaepalxmersmurias e PR &%@B&UA&%@ %f@%%ersed

microspheres composed of lactic acid-gl 3(&:0 ic acid copolymer

B9 e 5P e AL Sta B R d P oKL (1 3 Hiytr SRt aBi: No-
poeza] aztﬁ)@’fomnuibm@ﬁsﬂaocbetmed;fommwlm anreinisicatienared Hy

he.sterile. gk %&%,eeoag B 5@%@@%&“@3@ pihroygh sterile,

filtration mem ranes. The composition & invention

Ww%@iuﬁcaoy@ﬂétgpdhaé@%m@?rﬁ@ viiieHnElSd 8 abutnple Pt No.

tiooed dosdiswid sRliaRs QnarsPensionniaRlelsrh|sRAWIRLS: by
1‘L:gggosltones polymerlc microcapsules or microvesieles,

Bffies, and injectable or infusible solutions. The preferred form
(0278} depentisusporthaspetelef pdramistratidmandvidestherapeuticd for

%'ﬁﬂoﬁéﬂﬁl@%&%@@@ § Hs?&:? qfﬂ?e@Y%H%mﬂl i ng by a

preferably include conventional pharmaceutically accepta

feéaﬁer%naﬁﬁiadfaﬂ%aht@m@vrﬁwme trt sirdiptas Q@Qs"h’ﬂiﬁ?@n and/or
SerotaeRiniahexshangera-auniaetecibihRiffebredicting 2
substances, such as.phos h te ine, sorbic aC| potassmm

'Sorbate gﬁ%lrslh é’ﬁ’s“élrﬂpe ectgro%/ gi gil’ﬁ] B pPBfg?ﬁlﬁ]é iirdpeneed of
fie2ment Thyeasmast e Heathrdefrodetinf manamistratonrandodbsage with

5@9@% fanthe, REarmaseutical &QQAP%%%@S&?OW IRIBIPVERTAN, of

ﬁgnds upon the severity and course of the disease, the

H‘(‘%%‘&ﬂﬁ‘%fﬁé"?e‘%ﬁ?fﬁ%fé’w iralprdrip abered e Riereatdrel
ﬁzﬁaﬁﬁ&gtmgaphy@elmgﬁﬁmﬂﬂmgiyemdaaa@ge&mdm cross-linking

COMpos ltlons shpuld titrated to th ividua Eg
Neverthéless, an' effective dose of the %mp%J f%n nPtﬁs cameer);

deivantioreviiPgeae rellypeciniohesndipigecof drom ebogt ©.6tote of the
R0t R0 matkys [0SR hednpleckHies desrribed Rergin maxke

ina vanetgg?of dosage forms which include, but are not limited to,

gRABsE M Bﬁ*%oé}ffé‘iﬂs‘ég%fBﬁ‘?Wan&&dnb‘m@*W&é@man subject
whippesitaiésed oly mepormhicratapsyles anddifiedvediolesyeatment a

therapeutically effective amount of a composition comprising a modified
ABM of the present invention. As used herein, a human subject who is
predicied to respond positively to modified ABM treatment is one for whom
the modified ABM will have a measurable effect on the disease or disorder
that is related to altered or dysreguiated cell signaling by a target antigen
and/or altered ability to mediate cross-linking and/or oligomerization of one or
more target antigens (e.g., tumor regression/shrinkage) and for whom the

benefits of modified ABM therapy are not outweighed by adverse effects (e.g.,



liposomes, and injectable or infusible solutions. The preferred form
depends upon the mode of administration and the therapeutic
application. 102761 The dosagesooef the present invention may, in
some cases, be determined by the use of predictive biomarkers.

%r)gg ﬁ%lom ers.are SmoI é:%ar markers ghat are used to
deter .e.. Observe andior qUANALET A PHANBFA SPER)Tdigpan
Qmﬁ%&mﬂﬁﬁrbf adronalotadisjenescan proteindls ginchellnipsingle

comRANentsAfia Wuerdelated,signalinapatiway vElycidating the

bioIo ica ffegcts of targeted therapies in tumor tissue an

Q5B a%‘ﬁ KRS PGSR BIRIE fShoTide RS ieamifprstate,

ngw remtigzoil ack, ?rrwl\&ad»f | tﬂlaﬂmay%@g@ @tt’{%d@ Senne Body,
areby.estaplishing;a profile of like sponders and conversely

prowdlr?g agré;)!tjlo%ml %glgnﬁ g) s{ra Zg%glfs VerdBfifig SPutim,

FESR AP SIS RITEPARY ﬂtntslr bitarhisled, Wivere finalmodified ABM is
[0279] an antibedyspesificnesiEER: Pianaarke e Q—F‘HmEﬁf g%@'l%f&r%}én

ﬁyb se one or more molecules that are in the EG
s gean}: %

BWHstPERR S EnaITg: BRtRARPREEhG fofaskion ﬁ?@ﬁf@?ﬁflﬁfﬁh good
digbede minctisdingabutsndtdinnitecitoatidkt; R AS RofeVARKde the

ﬁﬁ!ﬂﬂeﬁ%a? Ko(; {§-£'raél-£13 ! %TA %ag tcg "iiag rezrgléx)ﬁljeafa? Stj%ng

363-364 (2004); Becker, Naturg Biotech
e s timoreadiion. of oo sy vidish s for amteRGER discase

abherawemai,e ai@cx)eaemp&%»%g E@M@a@cﬂ% ﬁ%@ﬁ&&%ﬁ!ﬁ%sﬁﬁmn the
ﬁ%dﬁfn tEF\t’Z/neu%) ah rbB-3 (HER3), and may b
‘positiveor nega S8 R0 ALt 6%@&?‘:%‘@?36‘?1@@4’6%%?@@3@@5

‘the thpypFusicela rffesthengroai factoradQ0st recepionmibBR will

KEER3) W3 detpuninadiale a negative predictive biomarker for
the anti-EGFR antibody ABX-EGF (U.S. Pat. Appl. Pub. No.

[0280] 5004/05 o 8GFAN P FHPP bGP BIGR Mk eFpriay eount of the
méasiyrethiyscalilprassays Hwﬁawm%ém%%ﬁ%%%&t 0.1to

9, 41:not imited to jmmu hlsto istry,
jc?y%&ﬁs:%%r?gb atimeﬁnlg Aor‘gg & cafjtl)’?é ﬁ“ﬁ Hevsehibrtiabsapee of
BgrEversstbPmiselassaye Oéaiwwrmsb(ymmmrth in U.S. Pat.
10281) Appl. Rib. Nox-2094/0 330874, tneerilre, gontgnis plauhich a1

%ereln |ncorp orated by reference . Predictive biomarkers
SHECPR TR At denmsks tosboy aerafied according to the
[0282] tech nisjsesnset foethriniy. SicRaididipplaBYDiNR 2003043068941,

e@ggt%tgﬁ&%me&%sag&wmgh a%g era%b}{ |?50rg@rated by reference.

781 Thus, in one aspect, presen iAVentien provides for a
[6283] meth&isgbfnore preferably, the modified ABM is used in a therapeutically

effective amount from about 1.5 mg/kg to about 4.5 mg/kg.

[0284] Also more preferably, the modified ABM is used in a therapeutically
effective amount from about 4.5 mg/kg to about 12 mg/kg.

{0285} Most preferably, the modified ABM is used in a therapeutically
effective amount of about 1.5 mg/ke.

[0286] Also most preferably, the modified ABM is used in a therapeutically
effective amount of about 4.5 mg/kg.

[0287] Also most preferably, the modified ABM is used in a therapeutically

effective amount of about 12 mg/kg.



treating a disorder that is related to altered or dysregulated cell
signaling by a target antigen and/or altered ability to mediate
cross-linking and/or oligomerizati@n of one or more target
antigens comprising predicting a response to therapy with a

modifi ABM.In & human subject jn ne reatment by
10283] assaylerll% a sam o ee%rc% t‘?\cF oh atl{ﬁ1 smﬁ&%pré%@ﬁér&ﬁy%ﬂh"dy )
GfdcEbA @Fmﬂﬂllé‘ffq’@agm tﬁattddt:ednsegpﬁr dsshophaamdibtonjugated

aﬁiiyé’&sﬂ@ré?ff&r‘éﬂdﬁ{ﬁ@ bhomarkers forisaiierthalisrglaied Qoo
aIt regl ﬁ{gfregulated cell _signaling by a target antigen ang}

If'[éd BifFtS5PRe By bries IR W&/@P@P@Hﬁ%ﬁ%tl@%ﬁhaﬁ
@mmﬂmmarg&tearfﬂgﬁmﬁmmﬁmﬂﬁw)@ne A URIRAKRr to the
f.expr on and/or a t| atiop of one orm of the
g%ﬁgf\% bel%jnl”lg g%erasosahgem% he Patte eﬁﬁsﬁréc?l&tgqgﬁe%%aﬁf the
apihedysc fespbeische fResriodifieurABMiterapyytaidng/m’ to about

2SMiISE DY AR Sdaient JYRR IS redicied %{g’spond

[0289] positi @ to modified ABM treatment a therapeutically effective
amount JF 3 €hnTBSsiidh EUMBNEE Modinsd BN drgte of the
pralseht ﬁqﬁemd)rbyA&zasednheeemb@qmmaﬁbwme%wbﬁ e mg/m’

@5@9&@{&@ 59&@&%%&0&1&/ 95@96 dified AB %"tﬁreat 4'5 Wb

for whom the modified ABM fhave a measurapis 2fe&%8h

thabade brbrsbrdal dmsss #&a@w@tmm@m@mmm telthe
sigRafiog Byoatt2sget/antg QBOL@Q@%EJW edahilin %m@%%%fm to

rgustsngm %}%%nd/ oI| omerlzaélon of one or _more target

antigens { HhOF LR Ier HRR G P a e f?)‘i‘&ﬁ/lﬁr@f’ﬁ thent 250
1Bé"rli'eth€s€€9f>mcb@ﬁ‘lﬁbdg/&871\/l therapy are not outweighed by adverse

[0290] effects (8 Ghot %Qévé%ﬁ!&)erﬁﬁeﬁé‘é‘g QQ&@H‘&% f?%?’p'femrgﬁni 8%y

biological sample from an organism, partic

%5 Fﬁ’B%FgHQ bEEBARbAE Beperg deﬁ?r@tgmgréeé@wmqny wiighing
tisspecpribio ﬂsyemm plesdwifighshas mﬂn d&qki@é@qsf RFAPAPSve.
ch 2 rea rlntestln | trac in,.cervix, ovary,
}ié#oé}%gt ney, %qél% head and f%e%gr gﬁﬁ}lfé THe B ttsRimant
Ar ﬁ%&@égofiﬂde oy, digpasastho b@ugnsarrqolmsncﬂffmmgmumons
d@m%gbrswmawml&@%t BRSERARIRRANAL LI, Bt .

ﬁr ph fluid, urine and feces. 9] The composition
wr‘rffb?ffﬁem%m%?»tﬁé%%ﬁfffrﬂféﬁﬁme@ﬁﬂ fedisorder
afmmulaeed dilasederafisi @drainistereasivadashien consistent with

0291) 900d edicalnra Factors for consideration nthls ext
12911 include the particu at%;rﬁd|s.i<§la%1\hsepreS iSoraer being f‘rea‘flégef?fg y any
spisphicul P FARImiachEing tesasattrahe @Hhml‘f@omﬂonloﬁabmtoneal

1ﬂﬁdﬂﬂﬂh@l£ﬁtlﬁfdﬁ,1ﬂﬁ%&§&§5%&f theidisess: %Qﬂ%ﬁmﬁﬁomﬁﬁé&%%

elivery of the ag E the method of administration, the
treatmen intralesfonal’ ~administration.  Parenteral  infusions include

intramuscular, intravenous, infraarterial, intraperitoneal, or subcutaneous
administration. In addition, the antagonist may suitably be administered by
pulse infusion, e.g., with declining doses of the antagonist. Preferably the
dosing is given by injections, most preferably intravenous or subcutaneous
injections, depending in part on whether the administration is brief or chronic.
{0292} One may administer other compounds, such as cytotoxic agents,

chemotherapeutic agents, immunosuppressive agents and/or cytokines with the



scheduling of administration, and other factors known to medical
practitioners. The therapeutically effective amount of the
antagonist to be administered willi3be governed by such
considerations. [0280] As a general proposition, the
rapeytically effective amoynt of the antibo dministered
B RS TR st e
Bf patieRtissd yorveidhioper day, siigahehaypisabinidalfangetoh, and
aniagenist 4ead beinshmiberangefahouh 2, 1040 matke. 10281,
Also preferably, the modified ABM is used in a therapeutically
A5 b (T 25U 15 GTRY KB SBBEY £5FhIRY. Todesal
Alsoitmore preferably, the modified ABM is used in a
therapgutical tiv, qunt from.about 1.5.mg/k about 12
102931 mg/kgﬁﬁ)yzg%%yki%?er%o?gea%%?e%ﬁy??%rﬁ%ﬂﬁ?ggp gBR% %geulsng Tho8
TFEHapEGtFCAIR) ceftetiveyam Suthefrodietsouith Shedyler b rabsatinn.
[0294] 4.5 M@KgedSABHAIEH MRreaierablye thedanadified ABMizUsRd
in a therapeutically effective amount from about 4.5 mg/kg to
SHHEH T PR TOSBT M PERPaIS, e bBSER RN it
fhediphé rapauticallye effectivedmbuntbeflabdedrlic mg/ke a[0286kEnt.
susedina .
e eI s tane
lsi grarsdblyvrB&ibdified ABM is used in a therapeutically

[0295] effective amanninplabputcl 2:egie; 102r[0288] g Béf&eﬁ%%nic
mbodiment, the modified ABM is an antibody, preferably a .
e N S B e A e

u nize

mvitsolRicark) férlexdmpla, instiEwreamgdfram glovixaeryipmdisitan
bR ARO0RMG/RY 243006 %Qé%%@'éf:ﬁ%h h8 4958920418 A 20).

antibody differs from that presently recommended for rituximab.
102961 For o, NPIE S R HIRTSIEY B fHAOpAUSHIBAS dRrssFple of
aosescod setgsiantialliyde ssuithemdy Brm@ima, afitheri AR B&m
Wwhere the dose is in the range from about 20 mg/m2 to about 250

mg }n% for example from about 50 mg/m2 to about 200 mg/m2.

102971 (02891 ibreBwdr, Brisverdgradmitisherivretonmiordipnitiahdosess)be
Dl gheorR o falawed iy ARsHOL MR SHPSRIUE T 49586 bound
q

wherein the mg/m2 dose of the antibody in the subsequent
oS 6@%&%&8&&%@ QT GERE P thil CaitBES irPtheitigRtions

thasefs). For example, the initial dose may be in the range from
[6298] ?ObOUtﬁl% RYUMAL0 8A0K! 229.M9IM2 (& Gy drom about 30 ma/me.
following preparations and examples arc given to enable those skilled in the
art to more clearly understand and to practice the present invention. The
present invention, however, is not limited in scope by the exemplified
embodiments, which are intended as illustrations of single aspects of the
invention only, and methods which are functionally equivalent are within the
scope of the invention. Indeed, various modifications of the invention in
addition to those described herein will become apparent to those skilled in the
art from the foregoing description and accompanying drawings. Such

modifications are intended to fall within the scope of the appended claims.



about 200mg/m2) and the subsequent dose maybe in the range
from about 250 mg/m2 to about 1000 mg/m2. [0290] As noted
above, however, these suggestd@4amounts of modified ABM are
subject to a great deal of therapeutic discretion. The key factor in
selecting an appropriate d duling is the result
obtained, as indicated abo%@%%ple, relatively higher

, doses may be needed initially for the treatment of ongoing and

102991 acute LRSS THISOIRRTHHE niBSTaffEations resthrme o enerify
anitheadiseaseuondisostlern the anlagnaiSikisaimnistRigeiag ¢osR
gabtg% &iﬁ)tesi n, %{%%nosis, appearance, or occurrence of the

isease or disorder as possible or during remissions of the

disease or disorder. [0291] The modified ABM of the present
invention is administered by @pwgighle means, including
parenteral, subcutaneous, intraperitoneal, intrapulinonary, and
intranasalandyif desired for local immunosuppressive treatment,
intralesional administration. Parenteral infusions include
intramaketiar o Fayareaus of tadieiiakt Akaperiteneal, or
subcutaneous administration. In addition, the antagonist may

(0300} syitably-bul aurisiseerbrbpgopalediiigsion. Lgrpwith Sectining 987,
F@%@?g@i@%}‘aﬂ{@gﬁ”ﬁ&ﬁ?{%?@Q&Yumehﬂ@ﬁ%g&f BIVBRBY, London,
injections, mast prefer. intravenous or subcutaneogus
(RIRABHE: GLBe ARG part 6 b Etheh the At G/ adbrf e
Grpoig e 4R202 VD nETmay dt diffristeicothe netyrpo B02S,5SUCh aasd
EYIOLaIG AGSDSx Ghe O SiaRRHLIS 28PN R YAORIRPISERIVG .

agents and/or cytokines with -103- aniagoﬁ%ts herein.

Barmsinetactinnistr diererdeigti e donldhihistiridiesushgord) were
Separaierform d'élﬁ;?ﬂ'&?_iﬁﬁg)_ﬁ aegim_lgh maﬁmaameui'gqadgf@fﬁm;@m:uﬁ ks
copnsecutive administration in either order eln preiera )

T e oo AR RS (GPA ALIOA et ting o
Qinveitatidusly exdrtitheichislbgioabdintivitiesai 0203t woliltbe

gleas thatghs, fase oL e sMBYsiipn &f the, inyeptien teguirad to

achieve cures m?iy be further reduced with schedule %%tlmlzatlon.
neect sipgShadritenintandisnastdl Bt JAvVENtB st strand
ahermastutieal Sarier rRsCHa;galigishaaritn; Boeyipid sarrisnmay

%Sgﬁﬁoﬁpmwi‘?:f e rz)ztilf

! Ipidhcares may e atally peid:,
o, the lipid carrier may be a eergenat. 857584 hidrein, a
‘etdrgeriscapscisdbsizmed that Bii€ropthénsisrface emSionedf by gel

diasidpasnataty dovweting,it, 40227 dp.are a¥ampIBIOEhS 1 vectors

invention, the detergent may be a nonionic )
and DNA ‘sequencing confirméd that the varable light and heavy chain

encoding genes were isolated.

[0301] For construction of chimeric B-Lyl 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 IgGl 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



detergent. Examples of nonionic detergents include, but are not
limited to, polysorbate 80 (also known as Tween 80 or
(polyoxyethylenesorbitan monaedbsate), Brij, and Triton (for
example Triton WR-1339 and Triton A-20). [02961 Alternatively,

e Nt m be an iani fAn eX mple of an ionic
T T b e e AT o
B*iaém%{@tbﬁm@r@@w@m@mm@n@wumm invesntion RRF
ﬁpi@l g@ﬁ;@g‘gnay be a liposome. As used in this application, a

"lipos L&[1r1e is,any membrane hound vesicle which contains an

molecHiBESFth& HVEntith BrdesrbiRktshe tnkrise 0B582
exlbmpis Betow ek{ilain (b eidve BN IN3Moirgdetadiciiae phosphate—

§ on and examples are g
i e S e SR R
pragerethbe vl E@@ﬁﬁﬁ%‘?ﬂ%n%@%@@rg@mﬂlﬁﬂb@tﬁt
?@@%%ﬁ?&%emmﬁsﬁg u@iﬁ?@%ﬁﬂ%lﬂ@%}e@@n‘ é&%ﬁiﬁ%ﬁéa
t single aspects of the invention only, and methods
R T B s Moo
fmouéntion. indée drausfiotsmdd ifichtiosls &ftiiEdnventiordnseeded 24
9999'9&0&% t%%%&%ﬁ%%%ww&% l%%ma%%jgegﬁ‘é&%&!aa%h

skilled in the art from the oretlgomg descrlptlon an companying

Hrawmide such firmifieaus sl dareomyendaedtectiimgithiesd scope
Qf ahenammﬂd@dhdam&:@l%mﬁ%ﬂ%%ﬁﬁzg@%% URIRSS/s flask to

of specific

d, ref berin
%%h?ot %O%C Il%.twrrzeo?%ﬂ%m i zf(%ﬂ \l;on%tﬁrggggrﬂﬁ%agegrgy mixing

amlno acl f‘eSI ue posmons
ﬁ?:@grﬁmgrtbsmei Kabatliunbierieg systhmbEXeaniRt Egbt Medtbeias

odsGlaning ﬁ%ﬁeﬁpﬁ%@&?fsﬁﬁﬁgﬂ‘ RINARGLARUPAIN,

01 B-Lyl expressing hy bridoma cells (see, e.q.,

I
U 6 160 41 Kot SomSEeetid Bf 0 SPNEIERBES. 250 mb
mpnsmmz nstiie efikiducation 7loendes ad&anpehar tnflddiately
n NR et al. 197I Leucocy;
BRATUS: Do red il R 08 Bt SR B oSO e rn
‘Wld@%‘?@‘ﬂﬁbslé 6 IMIAVD sttpMriednassl vEth ROKIEESP AW 2898010
tg@uk@qwﬁaara/m& CoaferensE Y. Ffﬁ%%ﬁ@k@&%&ﬁﬁ%@a%\#@tﬁ%

ford were grown in RPMI containing 10% FBS and
m@ %)O)PTG% E}éﬁlpsmedmm was replaced with 12 ml D’\/IEM

D% FCS For the production of unmodified antibody “chB-Lyl”, the cells

[0302]

were fransfected only with antibody expression vectors pETRI1808 and
pETR1813 in a 1:1 ratio. For the production of the glycoengineered antibody
“chB-Lyl-ge”, the cells were co-transfected with four plasmids, two for
antibody expression (pETR1808 and pETRI1813), one for a fusion GnTIII
polypeptide expression (pETR1519), and one for mannosidase II expression
(pCLF9) at a ratio 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.

[0303] chB-Lyl and chB-Lyl-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



with a viability > 90% were harvested and total RNA was isolated
using a Qiagen RNAeasy midi kit. eDNAs encoding the variable
light and heavy chains of B-LylWére amplified by RT-PCR. The
RT-PCR reaction was performed using the following conditions:
in.at for the fir rand,.cDNA. synthesis:. 15 min.at 95
A S byt AR e R R
RifPs it e g meined eddnginbisrepneorcto mitbady 7248 fivhethis

@ép@@ied&iﬁ@o@ﬂb&lg&%ﬁfﬁmseﬁ%&ﬁnﬁ%ﬂgq Qlyegt%photometer
glectro oresis. The PCR products were cloned into suitable E.

Sffl\%éo?orsgr%ar?aeﬁf\? %¥Guencing confirmed that the variable light
and heavy chain encoding genes were isolated. [0301] For
constriiEsrrerl e éieiBSBy| expression vectors, synthetic signal
sequences and appropriate restriction sites were fused to the

03041 - riab e%'%?}sg‘fﬁ%at‘)g;/ %’ddﬁi%ﬁ%f%ﬂc?%%gfﬁ%ﬁ SONTRP dfinagtibodies by
Boffindatigastbtheritbthectn idNdiesdgirendthof ithmolaliablech NS F
theynwere corbined with the corresponding human IgGl constant
regions, Once the genes were constructed, they were cloned

103031 | nder CRMITSPIIE SRAB SYPUhToRrERE hpsteans oligosyerbraiies
' palyditbiie ptigingdulosapaiateuertars oone foreaehs- 10 Sy ehfifher
esulting in.the pl ids pETR 1808 (heavy chain expression
e e g et e s
Ve ckb dePHSd arnERNs- OriP sequence. [0302] Chimeric B-Lyl was
produced by co-transfecting HEK293-EBNA cells with vectors
PETR 88sandpHT R1BiSmsing scalcivimphosphatiemobilized
transfestibmdggproach. Exponentially growing HEK293-EBNA cells
were transfected by the calcium phosphate method. Cells were
[0306] orown’e ¥isreft2niSothyaltumads wth fadRFsitgpim P,
e Medipids upplemrried) Wiknb0X: Fid. abdWergith 100 pl
tratgsfei:teddvxf/:(?eg_thec}\_/ were, between 52 aé[P]g 80%_ confluent. For
TSN TELHEIS SIHT722RLR™S RN LS WERE sBisHbE g using
Trours) bafpliiedtransfe ctiohirardeh neh EXME M aniftide(vidtjome, Bedford,
It at, 10% V/V final), /ml neomyci
D Bt e U W T 0
otisepHaerslemighthForeded i fldsk RCMenEnsiRidiédea 360

SRIUEQN 96 ngﬁ%p@@%w@w%ﬁ%&cﬁdo%ea%ﬁy%@i%%%% 8%

total plasmid vector DNA divided equally between t tan
heghyortsain e kP rdgsion bedeorsho Baud iof thes Ca@ H22sul titiongh
tﬁ@%gﬂragevv@teé%gé%gm@w% MEOHACRH b2 lYISS0IHOR 48Ry
pl of a 50 mM H S, 280 mM
washed twice with 50 pl RCM buffer. The reduction of disulfide bridges was
performed by addition of 50 ul of 0.1 M dithiothreitol in RCM and incubation
at 37°C for 1 h. |

[0307] 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 wl 0.1 M iodoacetic acid in RCM buffer and

incubation at room temperature in the dark for 30 min.



[0308

[Shend

[0309]

[0310]

[0311]

[0312]

NaCl, 1.5 mM Na2HPO4 solution at pH 7.05 were added, mixed
immediately for 10 sec and left to stand at room temperature for
20 sec. The suspension was diléd with 12 ml of DMEM
supplemented with 2% FCS, and added to the T75 in place of the

ex'st'nﬂﬁ@ﬁggslmx@&aﬁé&we{@e'wgaa%@eahé% il %%29

about 17 to 20 hours, then medium was replaced with 12 ml

SMEVEn oot fres fiaep ot ctish Bf tietsiod ifrea‘élaﬁnawbme

weh Brbybiohe el srwvereHansiratetRin i @atied by incubating
e éJressmn vectors pETRI808 and pETR1813 in a 1:1 ratio. For

Mo&ﬁ&udr@oﬁ%&"{:}ﬁ/é%’ﬂﬁfhé)éré’aléﬁﬁﬁld}éﬁfo“éﬁ%e 13%e them
eellswere ¢a-transfectad thbkf@gl rr@i@am igtss tver fesmamdtbadygentle

c?rssp?l&&ggRt%%g%a %ﬁ%é@}[ one for a fusion GnTIII

oly e exp eSS|on aaone for mannosidase Il
expreé‘s‘;lbmke(CbCGE_iE@)aaiharra@o ot &dchsad spe ciidetipnAbHyS5 mU

RSl %‘g%?&sé'#pﬂ@&ﬁ%h% Rargsied . cepirdiaed for T a)

min at 1 m, followed by a second centrifugation for 10 min

%48(%0%%#@&%1@%@ 0T3PERE-LY AR ERABL Ay @Sl

oarfiad dronpsetltdrRIsupgmatant usingathigeseqyensiali in 20mm
chromat hic_steps, Protein A chromatography, cation
ol Chibr B ORS: B R PexRH Shiomatography
step on a -106- Superdex 200 column (Amersham Pharmacia)
exchaRdjiengatridsidiferrespiodod dee dulfedisalimschitigreollecting
the monomeric antlbo%ﬁ peak from this last step. Antibody

conceRti3ifsh Wasuabnbatgah b g%mmﬁm@%ﬂrﬁoml{hef

ahsasbancs s, 288 Am.iOigesacehapder AnalySisd0304de of 25 ul,
Oligosaccharides were enzymatically released from the antibodies

3368 YRS it e dAfiBodies being either

immobilized on a PVDF membrane or in solution. [0305] The
resultiHéedibEetaplsnsdacoHtdisidoel Nasel-sleposhecharides
was efthgrspreiaies firdeispsisnmat oi o s dphRjgesapaaide
furthe FIgESEea With-BRd %@é’&%f&“é%%’ﬁ%?“ﬁﬁ‘%%‘?ﬁﬁ?&s
preparatio TOFE:MS anal sis. Oli ccharl S
metho Fo?g%/’% rﬁ%% r(cia)noéI mmo F‘zé’% V‘éf:ntlbodle% f@gééfe el

welSetoglgervidatplteEmadel With &'PvirEdacbieti, 15 mU ot

illiporro Sediord: Marsachuseisl mambrate.wersvetedvity in
100 Id methanol and the liquid_ was drawn through the PVDF
smgmrgﬁ:éhﬂglﬁaove ) to give a final volume of 30 i, dﬂd the mix was

incubated for 3 hours at 37°C.  Endol cleaves between the N-
acetylglucosamine residues of the chitobiose core of N-linked
oligosaccharides. The enzyme can only digest oligomannose and most hybrid

type glycans, whereas complex type oligosaccharides are not hydrolyzed.

Sample preparation for MALDI/TOF-MS

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 exchange resin {AGS50W-X8 resin, hydrogen form, [00-200 mesh,



vacuum applied to the Multiscreen vacuum manifold (Millipore,
Bedford, Massachusetts). The PVDF membranes were washed
three times with 300 | of water: e wells were then washed with
50 | RCM buffer (8M Urea, 360 mM Tris, 3.2 mM EDTA, pH 8.6).

Betwgen,30:40.ng antibadywas loadedin,a \é{ﬁurﬁa@g%ﬁgg NN

RCM buffer. The liquid in the well was drawn throughthe
RRHtans By LEly R RN P TREBraHE Riggoliter of the

sutisag uenn;d;e m&i@@d&%@a wathiédé &t@eﬂ&k@ﬂmﬁemﬁ reEYedanhe

fdlsu as perf addition of 5 IofO M

e R AR L S P BT GG 2
Iﬁglf&f\ﬁlﬁt@ﬂ@dﬂﬁtb@lﬂna}m@ pluwés apphied-toerempsatidhiéc acid in 1
ﬁh@k‘%ﬁ’%ﬁ@ﬁé%%%ﬁ&@s%}%%&ﬁ% W?ltL /We RIS ;[Rhé‘l%eair

times with 300 Id water before performing the ca oxymethylation
iahd &y stethantbyities s atiditiohsemsls o aaiseipabietiediside-
I REMQwifer and incubation at room temperature in the dark for
30 min. -107- [03081 After carboxymethylation, the wells were
drawnit bﬁ@ﬁ rp/lgnd subsequently washed three times with
300 | water. The PVDF membrane was then blocked, to prevent

[0313] adsorptLempﬁUm w@nﬁmg@g&es&eey Reu kAR08 Qha d%cira
ue usasol ey%;g;rrolld 60 at room tem P'%grat re

a F [ Hour: ‘b‘? t%&é Fe‘r‘%%‘i?&i"ﬁ;}”@% ate
bhadmm‘r fmm'@gewtbylthmeé wasdfwslwitb@@(f |2y ctsT 48B30 Ins delay.
ﬂ&%@%%@&ﬁ%ﬁcbéﬂg e&:‘é’@sﬁ%dﬁﬁ@ém&ﬁgd o0 gl 5fsp Unass

peptl e- L;b(%ycosy ase F (recombinat N-Glycanase, GLYK
FumsreN) thenires 1 The seratia s Gy ke Nwétweeeyweed to

cr&mm\t&eeﬁmylpp&eemml charged monosaccharide residues, in a final
volume of 25 [in 20mM NaHCO3, pH7.0). Digestion was

perforped {ai3 hgursipb 3G fligosaccharide release method for
antibodies in solution [03101 Between 40 and 50 g of antibody

[0314] were Atixed Mihrdizembloof PMM&SK@K WhSahghiited M5 ml

H7.0 f of 25 | m as incubated
R s e LSt RSy el o0 rem
fﬁl&l@a&eﬁtrﬁieabeﬂ?Bﬁgaéa@mamdésifmdhbeassegnmenmfﬁa;dariﬁ
?}'ﬁseﬁ?@ %‘19%3010 baride, sticture enlg OtMAlLfD TQE-M3 nevtal i

oligosacc aride 't pea S [03111 aseF releasec

“ligoBAd AT des- W8 -Sirrspuentl HigedtadomyitiB ecton-Dickinson)
fénqﬂpg{y&qe%%@ feh{Fardrd- 1 900 &R Bedpdakl digesivn Facs

buffer (PBS containing 2% PFFCS and 5mM EDTA) was added to the tubes,
The CD3-FITC and CDI19-PE fluorescence of the blood samples were
floweytometrically 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.

Binding of anti-CD20 Antibodies to Raji Cells

[6315] . 200,000 cells in 180 ul FACS buffer (PBS containing 2% FCS and
SmM EDTA) were transferred to 5 ml polystyrene tubes. Next, 20 pl of 10-



EndoH (Roche, Switzerland) were added to the PNGaseF digest
(antibody in solution method above) to give a final volume of 30
Icl, and the mix was incubated 8193 hours at 37C. EndoH cleaves
between the N- acetylglueosamine residues of the chitobiose core
@Jl&'"%@&n%@&?s%ﬁllﬂﬁ@@s- -I:Lﬁ)% ”Z%(ar}‘ne zan r—‘%(ﬂgenSt/m]I final
oligomannose and most hybrid type g ycaﬁms, whereas catriplex
fppEcaiigbanchBRtosrasiperirikcy? dee ShmplepreparatontférC
MASIHA GbMGuiR8} 2 daT RN MAHIEAIGERS SRRBIHIRONS: and
r%l%%s(f:dtojl' osac&;hagides ere incubated for a further 3 h at
Fsom after the addition oF-acBE R Y% MR dwhelrmpdigsitioere
BEenmM jrantweré S0BSedtsentlyspassetl thiough &:8imkeh catior:
in (AGS50W-X8 resin, hydrogen form, 100-200. mesh,
Bt
RS NSES grsBhY b RINARC (BYo RavinsSWatzpitandrtoweshal éndeationish
PAdriRing QaedTig alsioal e r sy fing.oamels es anRigd»
ftsgba stainless steel target plate, and mixed on the plate wit gi 1 o%
LR SEMBHAMRL B Brea et e dissaRAry 2lnignef the
Sodiniydriexy Hanzeiemeigeping Gelamgafya-methexysalicylic acid
in I ml of ethanol/10 mM aqueous sodium chloride 1:1 (v/v). The
samples were air dried, 0.2 | ethanol was applied, and the
samples were finally allowEX@d YR dtallize under air.
MALDI/TOF-MS [0313] The MALDI-TOF mass spectrometer used

ogh diuive dbe AaggspEgireecivas a Voyager Elite (Perspective
Biosystems). The instrument was operated in the linear
03181 - onfigliatibietile BN aBtetBiRagh oreopriey dfmBe e dedagh  was

fexttennal bglibratiap t:ﬂhm@oa&igﬁs%ccmm m&f 8% IWQ%I!&ﬁ%QJfo
assignment of the ions.. The spectra from 2 aser shots

R B e P P L o b G ot e e

Ieshptetionifosa #jeady| Hepsartir zedubivedimi & Healthy dlohar Was

avigepieshinte & mlspalyatiens dubssnoab 100Hald congentrated .
antlbodg/ sam Ieaslrﬁg;%%oo ng/ml final concentration) or PBS on ye

R TRt i ifetbaled 0 34) Asesprmerfmo sh
Ih6dddnals: teansietrestia@biselh fubewsidl staipes Withhe Tight chain.

S-5R3- i-CD19-PE and anti-CD45-CyChrom .
(Becto%%%%i%s%g %51}0%? 5 ‘ﬁ%%{%tgrlg oﬂr%etee Mpe et??a% FRURt ggtmmg
regitard GRRiy<iE IBon Ay sofdichr BSiddatinings296E @Stadd

ShiaMibke BIAgwuas Aeded 19 106 iasShe 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
nto the human framework would generate the so-called back mutations. For
example, the human acceptor amino acid residue at Kabat position 27 was
back mutated to a tyrosine residue. Humanized antibody variants were
designed that cither included or omitted the back mutations. The humanized

antibody light chain did not require any back mutations. After designing the



The CD3-FITC and CD19-PE fluorescence of the blood samples
were flowcytometrically analyzed by setting a threshold on
CD45-CyChrome. B cell-depletipmpwas determined by plotting the
ratio of CD19' B cells to CD3' T cells. Binding of anti-CD20
Ap(g{b%dsieesu égcgsaj'g)ﬁg}l__ls 0315] 200,000 cells in 180 1 FACS buffer
(PBS Containmg 206 FES SRS SRR BB PASWEPE T ersrupthesized
8 friistbeloa tubes. Next, 20 | of 10 -109- fold concentrated

anti-CD20 antibody samples (1-5000 ng/ml final concentration) or

RBSOHymar@ladgedaand the tubes were incubated at 4C for
30min. Subsequently, samples were washed twice with FACS

[0317] hyffer dhardsslletatoid 30 stugifer BrvinmSupennataaitivalsamino acid
aspitated:nfband ol wqrgai;agsga%ﬁg&%{(&ﬁ%%%gﬁﬁ%% DE¥bay

Ianti-Fe-f,pecific F(ab)2-FITC fragments (Jackson Immune
QSR T a6 HtOHES A AT WS T &ind thenYatsisstoserbether
mnthebtited latld C-foedBiniagiGampiRs) We eamasad-8uise Withe 1) and
d up.in 5 | of FACS huffer containing 0.5
%&Ein%glw% I{ha%gaTégggfl I%%E\%/C ng'mg)éI A EIRS 'ﬂéyvfgguﬁg‘fgsrrﬁ Frady
¥ Bistiingptnesigesmetritpaseniiy et ene againstitiecantinoyt

poncenatienEAMPLE 2High HomoIeoy:AKePIrARRRA:
{anjé%% i h? hl%%h?r%olo%y antllbody acceptor framework search

was. parformed by ARG MRyt Holiguercr ¥ provisneddadisitvelty ta
botettigrrof lihamaqgerm-liHersediigiree saqepiekingnthat Hmae;
SESHER ighest sequence identity. Here, the

sequeng:al@#ﬁ%g(e’{yq%%%mfgf Acc. No." DB-88jfrom ﬂés\jﬁ‘éélésmd
gatdmselisseheséi assidecnaasyerain fiabteworimaoveptcihose

sttuPrepRnanchineile kMAWd0 1Ace, Na XbA3HA) SeaVenss oMso

he_ IMGT database was chosen to be the framework acceptor for
SRS T a0 SLLSBR6H TNENGHCS o Horpde
HotrpldfendafipidietehmiKigt, regiofisn @D Repbltha molse badns.
At vaiiahle. demains iare. aafies Singe e rameworcd,
region is not part of the variable region of the germ line 'V gene,
We AfhiBiRgSee dhRiBR AS WopreRid NI atguaives Mdoding

thegigmotvias chesenditednednaauyaiainerRRd Hanl<AeHion WAS,,
wehpsenfor the light chan..*£ olecular m dellln%o the designed
immunoglobulin domain ré:\lll\gglig‘ér 8i5e EPoPhBrRiSF TefUfRitY to
IHETRARInE s ivforetéigrbisidines instead of the human ones
outside of the CDR. Re-introducing marine amino acid residues
Synthesis of the antibody genes

[0318] 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 germ line sequences. The DNA sequence of the CDR regions was
taken from the corresponding murine cDNA data. With these sequences, the
whole DNA sequence was virtually assembled. Having this DNA sequence
data, diagnostic restriction sites were introduced in the virtual sequence, by

introducing silent mutations, creating recognition sites for restriction

endonucleases. To obtain the physical DNA chain, gene synthesis was



[0319]

into the human framework would generate the so-called back
mutations. For example, the human acceptor amino acid residue
at Kabat position 27 was back mutated to a tyrosine residue.
Humanized antibody variants were designed that either included

r.omitted the k mutatign e humanized antipody light
gﬁgonm&? r(iedig'r‘s\c?%cuﬁeé any lgﬁacigan?&ti%o%?’ﬁﬁtg?%le@' AG tHEdes 135
gesteradsBeiudhe asnSNA isBrseioes, entadingaheteljproiaitstideres
nthesized irsdeiailed Dl s Mﬂé@%@f%&%w%é{% Rﬁ%al‘l%?rcoding

g)317] In order to_avoid introducing back mutations at critica
1A AR5 raiatiecp s rioHSh Cligearelobtkineem etigenfirst and
HMM@%W)tylﬂﬁﬁm_ ' G@oﬁ@é&iﬁ?@%@@éﬁ%%ﬂfﬁﬂvﬁw lderived
ork, it .was investigated whether either the whole ,
%?ﬁ%o%??é‘é%o%fiﬂ g?f"%#’ﬁ%ﬁ%e%%sr 0?&%8@?? 1§Ggesstion
e stetbln s esuhststeblsiackthbpirumendiitipdtly sajiesces a
atreagyliavieg denoesiduesiden functionally, Gquvalent ones. af,
%hose :g;portant positions in the natural human germline ‘
KUBSErcE EBE FRFP PoEn Are<ply iarthapsrkerinus @ srapeosite
stroude Bdlybseniiences wergakgnaaiadivicieal yol@liinanitable for
] s. Here, highest sequence identity was not .
R L S S
bEtHsteaRe! rstehingrotRepbealiediicaliresidues was assumed to
be more important. Those critical residues comprise residues 24,
Aatibadd@dd(icadoat numbering), and also those residues at
position 27, 28, and 30 (Kabat numbering), which lie outside of
the CORPARASHIEN Y kabathpin: lsrds srevimpetEarincarstigeh were
hiadingstthe IMGT seguensate Y3l Aea NP K9284E8) WAS then
j%pn%%eﬂ as a su%a 'Sm%? réflte{( havin% d(tasigned the protein )
sequences. DNA sequences encBBing etk protsifeduéight chain
SSgrenestz estietsilediie swdesingothislappioagh nehbaaks. The

@U%@ﬂﬁl‘ﬂ@ﬁﬁdﬁqw? sithapforiha ebk QLheavy, shaing in.order
.t? retain %iOOd levels of antigen binding. Synthesis of the antlcbogy
'§ende 19318 %ﬁé?sﬁﬁﬁiﬁﬁcﬁ’é%i@‘?@cf%@%%%% gadwenderche
e huhanizedeanitadyM reginn Nivs DNASERHRGLPALIR T o
Seherated, 1he DNA segbuence.data individual framework
_rgg ionst]?wgs fouﬁdaicnjt%eéJ dlé%%gg sanfgggwl?r)n%}?lsa T fin® descrtbed
ig 4. PREp NRtEwgirsnceropthéGCDRsrdgiorisdvas Fiakerie |
diove, thercairespandingmatine pRRAdasWith;these sggyenges.
th \Q/hple DN@ sefuence was virtually assembled. Having this
aﬁtﬁm ISALR e fig t chain expression vettors, 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 exclusion chromatographic step to isolate
pure monomeric IgG1 antibodies. The antibodies were formulated in a 25 mM
potassium phosphate, 125 mM sodium chloride, 100 mM glycine solution of
pH 6.7. Glycoengineered variants of the humanized antibody variants were
produced by co-transfection of the antibody expression vectors together with a
GnT-TII glycosyltransferase expression vectors, or together with & GnT-III

expression vector plus a Golgi mannosidase II expression vector, as described



data, diagnostic restriction sites were introduced in the virtual
sequence, by introducing silent mutations, creating recognition
sites for restriction endonucleaseg-To obtain the physical DNA
chain, gene synthesis was -111- performed (e.g., Wheeler et al.

1his method, oligonucleotides are designed from the
é%g%% églﬁr?%é%feg%g%ﬁ% ,Htlha)f%ngeeritésa% Vgligorﬁggenﬁfbe&egm&tg’rwgﬁ
fiTR BHE Rslind ‘Serantaiedns dprsrdtbplserddern$fronmtigcoengineered

a0Ab6adINg hettARds LR3I aNHRRA0S AfLach QHIPRHElidEodies
exce Eth%ve %@nd last in the row) always show
cgﬁﬁﬁ%ﬁg Pé’ri% heEdMo faepritheiderived from the
opposite strand. When putting these oligonucleotides into a
heiifretneliitible for any heat stable polymerase, and

t

adding-Mat+, dNTPs and a DNA polymerase, each .
0320) o SO R G e R S P r i AP 4

et S0f lonef privhed thesreamitadls/itith. shelherPpiimer atiliko, U.S.A.)
i ng ex ing Its s nce further under
glggdqﬁi}gﬁ\?gﬂi agl'g fgrgtéi%ngglg?%uﬁgpoen“ ant (5?\1‘1&3 rghg?r(? glf‘gnrag{tigﬁ
PREPfitedIfpr S dgety#hd Coned into a conventional vector for
propagation in E. coli. Antibody production [0319] Human heavy
aandplig htcphaitviepdar senpaazesifor secretion) were added
upstream of the above variable region sequences and these were
[0321] then jélketrpattisaficethannainigs Hearsiresdndigntsdavidandere

1glib 2bAM: FEAURNCES uf REREENENarHRingStARdashBleCUAL 1cid
blolgg%technl ues. The resulting fall antibody heavy and light

T
R RO 1o B PRl AR v 06
Bkpression wechengdoreifotAsdighxghaitnangd doeforthe, heawyo
Ghaingunder the.c 0 PSV promoter and upstream of .a
(Z’inthetic. po1yt£%%g%§§ic)hﬁ\%§§é\¢%§rr§/iRldcé%Eﬁ%ﬁ?%rfgrcs%&tﬁ’ nac?él,y

UAESEIBR IR ERSHIR® fapsvessatipotied wetdnsrGeceiatiter

«fasenibatliip Rxampied pove (ameldy atransiefiiotand mixed
HE 29?-{EBNA vyith the mammalian antibody heavy and light
Chals SsFellibn RS HAR Sy (RIS mitiBReteattrued by
chssdmmg 5%0 ﬂg;lag@ aﬁﬂﬁammmiandqnuriﬁﬁﬁg the sgg:re;gqs_
Adhedisr ik Bupren AR TEhIamagaapny. lawed by gajon
exchange ‘chromatography and a fina Sizé exclusion

(Ehtorhaeyraphiv srptdisdlda 1puttanbronrentdgGharttitodioks

whemniihagdisswersfornulaiedipa 4o MM potassium
phosphate, 125 mM sodium chloride, 100 mM glycine solution of

h@ﬁ%h@ﬁ(%ngineered variants of the humanized antibody
variants were produced by co-transfection of the antibody

[0322] expre$§@MM§gpm9%@p%ﬁeter used to acquire the mass spectra
was a Voyager Elite (Perspective Biosystems). The instrument was operated in
the linear configuration, with an acceleration of 20kV and 80 ns delay.
External calibration using oligosaccharide standards was used for mass
assignment of the ions. The spectra from 200 laser shots were summed to

obtain the final spectrum.



[0323]

[0324]

GnT-I11 glycosyltransferase expression vectors, or together wit_h a
GnT-lll expression vector plus a Golgi mannosidase Il expression
vector, as described -112- for thél@himeric antibody in Example |
above. Glycoengineered antibodies were purified and formulated
| - [ ibodies. The
%gﬁpgm&qugy for the non glycoen_glneered ant_lbod_les
oligosaccharides attached to the Fe region of the antibodies was

analys@betpuiiiidl DhIOh-MShamdessrihanhsl %1?!&9\9?%53%5@&'%

nalysis 103201 Qlignsaccharide release method for antibodies. in
ggll%%gr?OBgltl\i/{/neaéln%%g 8a%%c% 1%%%@ DS visrahnicEy Yiitg 2. 8ow
RABEPNGEde F{@Glyks, ddsstibe)l i thVIchiisepH B-Oyin anfihady in

velipe of8s microliters, and the mix was incubated for 3 hours at
37C. Sample preparation for MALDI/TOF-MS 10321] The

i¢ digests contajning.the released oligosagcharides were
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CRRSplesiverd AnEfDRlomsdadyréchysidliizel uRdeP aig/ml) in PBS,
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e B PO AS Pt s frcleG
(hndaoconfigurRiesawithvéesaceslerptiorsef) 206 Wnand: Sansrsklay:
et o e e SO AR hors
hibre? dinamiats (6 roptaPetnetindNepisdt wrrre-2dd3d Antigendeinditie
dAasERy 3308 ThemwifisdirpenomesiuiunanzeshantiPagdinl). The
ff{t%l;iéasgute%gg %‘[t%r}s%%t’?gfgggng to the bound antibody variants was determined
for CD56-positive cells on a FACSCalibur (BD Biosciences, Allschwil
/Switzerland). CHO cells were transfected by electroporation (280 V, 950 uF,
0.4 em) with an expression vector coding for the FcgammaRITIA-Vall58 a-
chain and the y-chain. Transfectants were selected by addition of 6 pg/mi
puromycin and stable clones were analyzed by FACS using 10 ul FITC-
conjugated-anti-FegammaR Il 3G8 monoclonal antibody (BD Biosciences,
Allschwil/Switzerland) for 10° cells. Binding of IgGl to FcgammaRIIIA-
Vall58-expressing CHO cells was performed analogously to the NK cell

binding described above.
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binding to human CD20 on Raji B-cell lymphoma target cells using
a flow cytometry-based assay, as described for the chimeric B-lyl
antibody in Example 1 above. Blihtting of monomeric I1gGl
glycovariants to NK cells and FeyRIIIA- expressing CHO cell line
(0324 Hugnan NK cells were isolated from freshly isolated
peripheral blood mononuclear cells (PBMC) applying a negative
selectitinrentighifidon G- BachELbG-RORIIVERMIS WMACDed as

. Miltenyi Biotec GmbH, .Bergisch Gl ch/iGermany). ..
B SR P A o s
brc-Fréshiyis otHsd INK Wafis werellasibaeserini®lB Shovithoufacturer’s
GRleHAbNANG MAYNRSIUN BRI (3aX hRenGeHE/Rabfar 20 MiBMes &m

37C to remove NK cell-associated 19G. Cells were incubated at
VOSSP R R LB et Ao B A COY PR, (67
O VB3, Bnd, 1 d@ghnl) iHIRBSquo-1957B Sife. Afidiesevesalonashed at

ot ey MR -

FITC-conjugated F(ab’)2 goat anti-human, F(ab’)2 specific

t9n@ksh YR eascatkstodvayt Brgvd PRIUSA)@ERan! per cells
?611&'@“6' @r@dﬁF Qf@%fﬁ@é@g%@%ﬁﬁ%aﬁgﬁ%m’?ﬁétﬁ"ﬁ%@%ﬂmt%
anti-Fegamm ah' gments (Ancell, Bayport,
A P RRIa et BT s comibiase
wirstidgp ot emidbody ghoovaiigaisn3t@olx Tiie funiestcenc®T. The
aignslbrafarriag pae ok aplibadkyaianiaee 4R SBIRG:

or CD56-positive cells on a FACSCalibur (BD Biosciences,
REEHIAF /Switzerland). CHO cells were transfected by
electroperattentd2B0:g85Qth, WBed EIWIRIRNCEXRESSSIN Y8atand

di F RIIIA-Val158 a- chain and the y-chain. .
e R TR ore S P G v ke
ém IﬂGﬁBSI\AIIGh@ amabpzedt byeACSiosing 4l b !5%-50 ul per well
seRlugpRtARYGaammaRAeE manoclonal anibody R, cai

i e ng of 191

Biosciences, Allschwil/Switzerland) for 106 cells. Bindi
togrcharn fiER 4R vy 41 138U FeB iR e O CBIS whesase feltiuere
analapousysiathedikute lehipdiigOrsainbed abeyanilibdphARE S

assay [0 %2?8. A—éé#fm%ﬁn Ilpeghxéheral blood mgnonuclear cells ((Ii?lBMC)
Uere'td8d AL ettt ey BhervBHE Braparagngisy were diluted in
Mistopaqded 1037 (Sigma fxagnestiescinellsahdLoisMOBBAIB the
USA) and followin ially the manufacturer's instruc i(}%r]ls.]lg
%i’f’éef, V%rnougl%ﬁ%gsgafv%?ta eel}lt\‘i\ﬁtﬁ“ﬁgﬁéﬁ%ﬁ%e“d I:seyahr%l]ge‘ésf“frot y prae
was incubated for 4 hours at 37°C in a humidified atmosphere containing 5%
CO,. Killing of target cells was assessed by measurement of lactate
dehydrogenase (LDH) release from damaged cells using the Cytotoxicity
Detection kit (Roche Diagnostics, Rotkreuz, Switzerland). After the 4-hour
incubation the plates were centrifuged at 800 x g. 100 ! supernatant from
cach well was transferred to a new transparent flat bottom 96 well plate. 100
ul color substrate buffer from the kit were added per well. The Vmax values of
the color reaction were determined in an ELISA reader at 490 nm for at least

10 min using SOFTmax PRO software (Molecular Devices, Sunnyvale,

CA94089, USA). Spontaneous LDH release was measured from wells



[0327]

[0328]

[0329]

volunteers. The blood was diluted 1:0.75-1.3 with PBS (not
containing Ca++ or Mg++) and layered on Histopaque-1077. The
gradient was centrifuged at 400btg for 30 min at room
temperature (RT) without breaks. The interphase containing the
with PBS (50 r cells, from
e e o SO Lo e
Mith Fee TP TR aiels susHERBoPRbT g eiibs with! PEBiteneX-100.
PBMGanese peurieshandiywashadase %4@%@&&%&%‘&%'%
ﬁ]% }gfogéﬁﬁwut s at RT. The cells were then resuspended
Gbdrop m’e‘ﬁ ol RBEuERERPhRSHETEYE 1Rzl
mh?eeerlliebuyr tRtar getmatio afSéd 4o thbcAPGGmssaydcaasa?d R is
and, 10: 1for RBMG and NK cells, respectively. The effector cells

were prepared in AIM-V medium at the appropriate concentration
L? order to n§ter WelI of round bottom 96 well plates.
s ere

rgetee RB'RNPH8a cells (e.g., Raji cells)
grown fa BIMEE cntalning.d (Ve miSy TRie GRlaisie weshiegly

in PBS, counted and resuspended in AIM-V at 0.3 ion per mlin

SraiiFageakrt Bengbencails reiob 3 phesiicrswanaihpoudkine st

hhkuted%r “All\@-Me adaeshiry F0wIde hePpecpiatedlagrtests andq
aII q%nd tﬁ the t rgets for 10 minutes at RT. Then the
fectbL & AAHERPYRY ety ShaS iPedoiader forlls Herudd

ST HETLES :mrladmu mmﬁmmmmmﬂm mmmrra@é;m@@ay Kiling:afy
C (&3] ea UI’ ent ctat
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centrrfuged at 800 x g. 100 p1 supernatant fro

‘t?ﬁﬁ%’fe??’é‘a’mlﬁéﬂﬂfﬁﬁﬁWéﬁ@ﬁétf%&%m%@wéﬂ%iﬁ@rel@@h&on

toalerassstrate buffer from the kit were added per well. The Vmax
alues of the color reacti n were gf-b:‘kermmed in an ELISA reader

43?)5?% or at least U USThg SOF Thax PRESHweres was
CKW@QM}D@W@@S&MHM@@ @GieN088e PUISAY vSpontamented at

oK Jelease;wag m%@g&r%grr%} wa (?/e}el%ncgntaéqlngn%w)éé well

target and effector cells but no antibo aximal release was

Rrétetmin@d frehihwalisr omagintoon e digetcoatisyaid (dche)tonre

4al@0s Rereentraacbarecifis antibodycmediatad kil YIRS vimax
calculated as follows; ((x - SR{/(MR SR)*100, where X is the

RIEARCBAV A Sk L B S AHBB Ay tho ABRsTHHE RN Momimaislease
waedeicoffimbby of thienspotiansius salease eMdMRis: the spean of
Vmax of the maximal release.

Whole blood B-cell depletion assay

Normal B-cell depletion in whole blood by the anti-CD20 antibodies

was carried out as described in Example 1 above.

Apoptosis Assay

The apoptotic potency of the antibodies was assayed by incubating the
antibody at 10 pg/ml (saturating conditions in respect to antigen binding) with

the target cells (at a target cell concentration of 5 x 10° cells/ml) overnight



Complement dependent cytotoxicity assay [0327] Target cells
were counted, washed with PBS, resuspended in AIM-V
(Invitrogen) at 1 million cells perimd- 50 | cells were plated per well
in a flat bottom 96 well plate. Antibody dilutions were prepared in
VLY and added in 50,1 to the.cells. Anfihodies were alloyved to
@ind to the ceﬁ_{s ?o‘?elrg Fﬁllrrll%&te‘%ﬂgalt ‘rlbngﬁé)rlﬁ(gé‘flgtﬁpéf An ACS:
SeranTes R mémRlOtHdel) was freshly thawed, diluted 3-fold
[0330] with AlbkVeanci apdlesiR SO %ﬁi@é@@%&%} Gg%@'%p@é}&me
g(gedartlatne L OI’TOI’IGS) was prepared as described by the
MARUACTrBF CItEE PR Wit K DR RiAE HcrsaBe NS @Al oo o]
(mellspohs>sis Goritret]) chmplemenitsoleesamaieinetedor 3Einte
Bl paCs Refareddition to the assay. The assay plates were
incubated for 2h at 378:. Igtlll nax of é){a?go %8Sslsdcext%%irlﬁllsn§eguﬁ§om01ar of
Pretmnsmumsséducss (Brietihess (EEs were centrifuged at
300 x g for 3 min. 50 | supernatant per well were transferred to a

Rexnlgemidiisplatmand 50 | of the assay reagent from the
Cytotoxicity Kit (Roche) were added. A kinetic measurement with
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Erepietioh dbowm ol biobek b thébadie=CBR0antibodies twalsic diriak:
RS Qﬁ%ﬁ*ﬂ@ﬁgﬂ@s %m@é@ﬁ%ﬁ%ﬁﬂ%ﬁ%&%@? [91% Z\I%rjiants
é’_ %%@r%?ﬁto%%?otency of the antibodies was as_saye_d y
ctisatig e hHtBYEy Bt Boihfieda ditingthsdifiomsBriH2 and
Bésﬁéaﬁaapwgammmmﬁa}h atkleCRRgElgalls (Kb@af&!@%ti@&lb, as
tj 5 X,105 cells/ml) overni - - (16-24 h). )
e Gl el e B T
ipdicaigs B (dhe inasifiteatdstio3soniBret6divh isperfdhmedhipyete

dorecytamptnabyrio Uaning, the: saPaatangs, of apoptotic markers
serine, Negative control (no

like annexin V and phgsphatid trol

[0332] apopt%%?s?ﬁﬁlgég%‘)%f} @ﬁo?%ﬂaiﬁ'%aﬁﬂﬂo@?,%‘P%TychB“iyi
pptrosp hatebdsbyffened shakibenPosifive g thidhfmaximal apeptesis) |
cRAAIRS, R t rong.a sis inducer
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SrieHifRgto Hisken @b Botarigdidt hrtibvdy as the B-HH1 are

designed based on acceptor frameworks derived from the human VHI class.

Among other differences, position 71 (Kabat numbering) of the B-HL1
construct is a striking difference, indicating its putative importance for anti gen
binding. The amino acid at position 71 is one of the residues that determine
the canonical loop structure of CDR2 of the heavy chain. Here, alanine or a
functional equivalent thereof (e.g., leucine, valine, or threonine (see, e.g.,
Morea et al., Methods 20: 267-279 (2000)) seems to be important for antigen
binding, whereas arginine seems to be detrimental to antigen binding.

[0333] When comparing the antigen binding data of Figures 2, and 9 to 13, the
BHH2-BKV1, BHL8-BKV1, and BHL11-BKV1 variants show good binding

affinity, among the different humanized antibody variants tested, to human



variants B-HHI, B-HH2, B-HH3, complexed with the humanized
B-lyl light chain (BKV1), and the parental, chimeric antibody
chB-lyl (described in Example 11apove) shows that all antibodies
have a similar EC50 value, but the B-HHI construct binds with a
lewar j)qt%sﬁxjfg ichiometry than.the variants . B-HH2 and B-HH3
I_:i%lérel 11), B-Hﬁlggé‘ﬁ“b%‘ é?l%h%)ﬁ%ﬁ%él??gﬁﬁ Lol s s
s Habeegly wiariadi BpR1oegly BIRE bebivis (Katlatdefinitiai)in
ap2vebasibaMREDs pelymambism Ay ROsj0g, 28 &h%aé%%gn 1 B-Iyl
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VP S
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r see, e.4g., et al., Methods 20: -

e e P R TS oRoFu APl oA,
YéEvhs @Hékﬁémmﬁém‘d%@/antwb@ﬁdi_a@, (03331 WL 15(G16S,
vosRpaEng theeRrigenRinging £ataof @%@ﬁ @9@%@1}8 Ldhe,

BHH2-BKV1, BHL8-BKV1, and BHLI1-BKVI variants show goo
Birrdmis aftiriity Bt e creressaird inaii Senuems ddstivadamst
mestet:datunian blRGD2A0RHNS UTAce 0f kuHmAR.GelS: readily
ite similar EC50 values.for antigen binding, these variants
e T R B P ebo these
VB edardet céiffersabartigubes withg résped5)icSiRES the Duiginatd

s%i%mwym@we%I%wmﬁtpﬁ&{o%ﬂem%éﬁ&%5%51% d
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for Gln]. To .
ex?eng.; IB{’IGSG residues do not affect the antigen binding directly, but rather

influence the interface between the VH and CH1 domains and thus act via a
modification of the elbow angle.

[0334} The B-HL4 construct is derived from the B-HH?2 antibody by replacing
the FR1 of the B-HH2 with that of the human germ line sequence JGHV1-45
(Acc No X92209). This construct shows greatly diminished antigen binding
capacity, despite having different amino acids at only four positions within

FRI1. These residues are located at positions 2, 14, 28 and 30 (Kabat



determine if a single one of these residues alone was responsible
for the newly generated apoptosis-inducing property, seven
variants of the B-HL8 heavy chaimgwere generated, that
potentially could restore the apoptotic behavior of the B-HH2

t Il ha .the.mut B HL12(G9A .
\%%%ﬁl\)/%#%)Hng 5 1I’\/p )Zg] @ng e/a%m)ﬂuentlai position,
B¢ 156016 Sf ﬁbagﬂzr)the-rdrﬁ‘muﬁwwmwmams B-HHS and 9
%@L%ZW@@MK@@EM&!% I}!ggﬁ} Qé'?’émc? §(’) %186 modhﬁz %Q%g%ﬁed

ich as%%resenterfrnt e Sequence Listing are not humber
accoraarreél RABREHIRAThOSS R E isurabarhy iadingerersitiydoes
detenfiinegifcantydf andingny Skith ﬁb@ﬁi&tmﬁ&p%w (Figure 22).
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optotic behavior to the largest exten gresidl

131 tdesiates BirfkHe HiRiEHS, ButretHmmanfreHeBHHE (‘mixed
fniatfacs’ b&zﬁ\tre@rbtbv@k/ Hand L domaingangthys &Maaq 5-
éj f\?zﬁoc{r he el gI [0334] The B-HL4 construct Is
131?”\; rom the %0 %ﬁ%ﬁﬁﬁ@“%ﬁﬁl@f‘t@ B-lyl
‘BIHHthtﬁOﬁﬁamﬁnhedmunwjdigenm hnel&eqmemdﬁébgvv&r{@qe
hiosX82208) . bis sonstpet ouR Aregiiy diminighed anige S
only fou

blndrn% capacrt despite having drfferent amino acids a
it Eﬁqaﬁ%gé Y¥8ffues are located at positions 2,

[0335] 14, 28mpd36 @ﬁ@mﬁciwtﬁwamﬁma 1 ythesenResition 28,and,
glp clgugglt |an ntial go [ |o e |t is part of the Chothia

efinition ‘?12% F anants % et a1

Hlgpd Hair): %ﬂé§rﬁ6ﬁ% QM&@Mhrelm@dmﬁdechpmtedxdm&hepon
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fowuthnimenblie hh chalimjwivich hindl Db full Kabat DR GBR2 apd
55@33 ofaft induction of apoptosis (see Figures 14, 15 and
( 21), the mogii}lué(g[densttii ariant wa f %Fﬁ%{?ﬁgzeg éolyP%rPdﬁ? detergent
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n%))( r&%%x%e%?g)o% type II anti-CD20 antibody, the humanized B-ly1 did
not have any significant complement mediated lysis activity and displayed
much lower complement mediated lysis activity than the anti-CD20 antibody
C2B8 (chimeric IgGl with identical sequence to rituximab). Another
important property of the humanized B-lyl antibody (variant B-HH2 B-KV1)
was that it was very potent in the homotypic 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% CO, atmosphere in a mammalian



humanized variants that can recover the increased apoptosis are:
B-HLI3 and B-HL14 (derivatives of BHL8), BHH8 ("mixed
framework"), BHH9 ("mixed frarni@work” with one back mutation to
examine the effect of S30T), and B- HH6 (M341 derivative of
B2 ariany BHHA is an r humanized 13-lyl varian Ia
does not introduce additional r:]blen h%masnes'fe%{ue“}‘rfllt}:fles}!1 §ﬁ gBt @
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the humanized B-lyl did not have an S n|f| ant com

?ﬂ%&%@tﬂ%@%&fﬂ}.ﬁpaﬁa%wg&y&d %ﬁ&ow@awﬂg@m@moody
mﬁdm&&éywmwlﬁyﬁhmm@ anti-CD20 antibody C2B8

[0336] (Chlm%ﬁ Gl with |dent|calosfetgg%nce to ntumg)gab) Another

importan tpro er yegf‘f[fﬁ RGRah e SE B NSRS SAS ¢y Arrn PR duess
B-Ry RS thatfitwa sl elycpaténniviethe homabypividg gie gationdy
R588Yin| Rulhis:a88AY KD 20R08HYS DHRARCEIlS, Daydl galls,were

%cubated in, cell culture medium for up to 24 hours at 3/C in a
65 BY PN RSSPHRIAS 5 Hihith dRathe 1 Ho-regirin efiBhgormibodics,
igdsdnigadsintdétaihifRegnsebatesaithdhe-antinodbhatddescribed in
W%@H@H?&h f L.microgr. erml a d in parallel at a
concentration gfé: ufgro%?anr%?: p(gtrH Pl A S eS8 pdiranatd

SEBRBGPIRC B giRsn 16T the e ipdings i@e&f@ﬁmedl:ugtdsmﬂéﬁtlcadeptors
(Eaneitansising the Bl GRRAAAIROHYF; £2B8;); %Q{E(%V%Q%

omts mclu?m ?E&ours and 24 hours of incubation, the cells

é‘r’gni 1&5%’8 3 SIRPO SRR S0 e S ey folichimaied
HirhanitbedyBsiad alntibosty teckto Stﬁﬁﬁ@ih@mﬂﬁﬁyﬁmgm IRGAHA,in a
WHBR Rggiegal cant at those induced b
addition of theg??::? éb?:logn%% a%%t%é %dl o% 3 Hd C(i)sn‘gﬁsigte%ﬁ

bﬁfﬁﬁ%ﬁ%ﬁ%@&&%ﬁg@%ﬂ%@%@b@n 2pdroutedhigivegievetd
veifsRpoposiSTWE eivedaZinRastividtibody was approximately 1000-fold

more potent than the C2B8 control anti-CD20 antibody in depleting B-cells in
the whole blood assay. This comparison is important both for the non-
glycoengineered and for the glycoengineered humanized forms of B-iyl
antibody, because it showed that in assays that combined Fc receptor-
dependent activities, such as ADCC, plus complement mediated lysis, plus
induction of apoptosis, that both forms of B-lyl were significantly more
potent than C2BS, although both forms of B-lyl have dramatically lower
complement mediated lysis activity. The ADCC, Fc receptor-dependent cell



human cells were incubated with the humanized B-lyl antibody,
relative to a control under identical conditions using the C2B8
chimeric IgG1 antibody with ideihi@al sequence to rituximab.
[0336] Glycoengineered variants of the humanized antibodies
warepraduesd, hy,co-expressian of GnTlll glycosyltransferase, .
{0 et%nér with the aafﬁt%oociys genes, in ma r?ns% ian g% SRS IREYSY
8h theregaaieth 8 e rshbetronritatos aduuligesacdharigestosis
aﬁaﬁmﬁﬂhtqu@y%@e@m@aéafg&@r@mgy%?ﬁm@&%@%@'&@ﬁ? g I

notn_-ﬁ%c&syla_t d oliggosaccharides, as has been described in )
306 5%‘6‘%&‘%‘ ursd 296 TRy e hgfrelisied ntitss with
heeasigrificingly Higite tdeielsohbirdipgte huingan &rcgararpalill in
reg I 120) igher ADCCactivity as well (Fi ure
1%)?@3%%\%%& !#12}%% éﬁ%{ﬁ;’(}}i@ nea?ﬁ eere ar?ﬁﬁ‘bxdﬁnan‘g %}élggvg G
hsve seylisempsayoryerintban zbel canilaamibody WaBSalSthmoret
potkaiiahindusing baman Byeell derlslicn ima hele Plaod assays
@%g{% ]b%)/ %haen Hugm %0-855 IOCZBS gntlb_ody. This was true both for
the non-glycoBngindtted BAVILRABSSy aRgtbpame and concomitant
bigdoe iy iviberawlseisiomohit sfeghfoobaginested ailitibady wasc
raxinately. 1000-foid..ore n ¢Bgcontrol
%EBI?-CDZO 1B‘f.;t'%r%tlff)ody iilriwgléqeé%jﬁl pg}%%é%% }t)ttllwggj 35%@8‘ Bloosd?gssgglr.e
PR EBB ARG i Bh i HARBR i digecb igihbaeticen
algﬁlé@feﬂ]axg;yﬁ@@lgﬁagﬁfﬁ%h umadﬁbéaobiﬁ%ﬂag gﬁﬁﬁw BEDRma
re.it how Ct atin ays that combined Fe receptor-
R T S T e e ARG
fgaistypluiegre nil chbntofirehoptosisg trapboth, formsighB-kvekenon-
mignifisently, BRIBoRetEAL than %%ES& %@&USQ&H&M@’&H&.&I@%&

have dramatically lower complement mediated lysis activity." Tt
KT B AREH e RBERRRH BaIPoty ovhenribedatratie dhpositive
@floptoshs ifddodtibn wake:presentdrFtaisnswraniosagtidtyelef theore
' -l antibody variants. Furthermore, in the apoptosi

fg{;{%%{j Iglgg&]%hlgl%?gc elﬁgxfﬁaglé)r%’d %‘rﬁlg%ng?f-%fg/'egneﬁ?‘gollsﬂee}é)r%&%% ©
IBfYRTe Ry YeanoRAtISCD 2D caritibb6 @2 Ivarehodteritselfitivande crucial for
dosdepmginReref MaraMWith inereaserkRIpAINg AN Qo for the
Klé%gntr%?éggne\t%tqrs being even more potent in_apoptosis
iRAUCHON than the Tor FE-CRBTRES el TatfRerdher it dnvelivatis
apdingrsinificanty mordheotent ithancthia, cantrofantibody=G2B8. of
hesxast me ism far homotypic.aggregation and
ainduption of apgog%)%(r)H §sgni;_ %néﬁé%gﬁéqgoﬁ% %%%%ﬁlaﬁicggﬁﬁg‘éﬁti%o%ﬁeg
drlberBRiYahd cortdnseRsed bl tfBrier mdlesulesBHhad

highéaceDul CEI20pRsiive-6€!IScMeh@sei@ype I anti-CD20 antibody
can also be a very important attribute for such therapies. Finally, the reduced
or negligible complement mediated Iysis activity of this type Il anti-CD20
antibody, including humanized and Fc-engineered variants, can also be
important, since higher complement activation by anti-CD20 antibodies has

been correlated with increased, undesirable side-effects.



gamma receptors, can influence this important property. It was
therefore important to demonstrate that anti-CD20 antibodies of
type Il that have been engineeré&dlin their Fc region for increased
binding affinity to Fe gamma receptors including FegammaRrlll
and with an associated inc q] %‘C activity, were still able
to induce strong apoptosis, eve ef than the non-

Fe- engfl ;ﬁ }egf and homoxﬁgc aggregation. Apoptopsis induction
is import nee H G vS! Rt TRCtAE B Ry Haiants

thieltaigdtiC D26-positivevaells:cantbe WA, HutwhereaRTEES ND):
l-
PSS o

1$2by ﬂﬁ’é%‘h@ﬁ@@aﬁﬁbd@ﬂ) itB8EIH &bl Fu QoD NO:
greydaalisaek of the antisE020 antibedy theapyiRNHmANS RO .
ort e tr tment of haematologlcal malignancies such as
ﬁ%‘ﬁ éﬂ%m?pﬁ%h‘f&sa“gﬁalsﬁ%@ﬁﬂeh nieashdgtibed berein
@m@ehﬂa;mw thiss tnaat et @ff badtoinanaiuie. dlseases such
03387 as rhevipataid apthyifig %@QME&X&%&QNC‘%"# En PR

The increased binding affinity to Fcgamma
dfaHeK Lﬁﬁﬁﬁ%@espégéﬁﬁﬁﬁ@éré@%epnfﬁﬁﬁ @@mﬁm@ﬁﬂa@

Bisade, Byery mB@IﬁBQE&&H&QQﬁH@?Mtﬁ&%@@%OE&@@&Y@@Q as
edg%ﬁg or ne I| |ble comp Iement edlﬁﬁed lysis act|V|ty of thls
type Il anti- a(rﬁB ody TREtding har ARz L) 1o
ipguen ginetrsl Waﬂaramfmamlalsbcb@smpmrwnﬁpzsme mgﬁéﬂz (see
Bemplement activation by anti-CD20 antibodies has been
correlated with increased, undesirable side-effects. -121-

[0339) Ex A MBEEPSNITES 7{ioe) i alecRtnm e d suRsireionindhe mgnanized
Bypoipiofic ackivitBKsix varantso @kﬁhﬁn&*ﬂ%@ﬁ&ﬁé %Iamw%f five

EIRTTRS T B0 o RO SN B e
XEibid) BES 1b NS XAEGHPI2E: @mlciwseqmom (428)/D

xod BY Fé%aFﬁﬁ\llZl@I(@@@ (REODL 28 15'%5956(5@1@%&9%%qu
20) by methods

e tested for binding to target antigen (C
%&c‘ri}be %1er1e;ma1 Cb&% VAt SKERFales c@ﬁslﬁ{ﬁ‘@&gréia‘iﬁéﬁf SRRy
(@Etmmoeaawshmma\@emlmwamﬂmnsigu@é&weﬁeda{se all
ti methods cribed.herein abave.
f%%?ﬁ%@'aﬁ?éd%ﬂ&& gct%/ HH esée E!%QC?%@H Hai‘l%l g{ﬁl wer

Five of the consfructs,

BPIHESE R ietmetissb prcpefadsalesrited B pimm The

a@@ﬂ%ﬁbl 9&&3&@1&\1%\1’%(% ﬂthﬁWQb%HﬁIAAY§JJaQ iRcind v their

t05|s s significantly decreased,in comparison to BHH2
ri S%e tlve su‘g\étlutaso ﬁoweXer eBk%/ 14 demonstrg)ted a reduced ability to

10337}

induce apoptosis in comparison to BKV1 (see, e.g., Figure 25),

[0346] All publications such as textbooks, journal articles, GenBank entries,
and published applications, and patent applications mentioned in this
specification are herein incorporated by reference to the same extent as if each
individual publication or patent application was specifically and individually

indicated to be incorporated by reference.



Figure 23). [0339] The apoptotic effect of single amino acid

~ subsitutions in the humanized B-lyl light chain (BKV1) was also
examined through the generatiol¥af five variants: BKV-10 (P40A)
(SEQ ID NO:130), BKV-11 (A80P) (SEQ ID NO:131), BKV-12
W8RMi$SEQMANNQs132), BKV-13 (E105A) (SEQ ID NO:133),
and BKV-14 (1106A) (SEQ ID NO:134). Constructs BKV-11,
BKV-12, BB aangkB Kididoweskdtelsteddoribindin g dovtargein or
antigen, (CRZQ) by methods deseribed hereln above: Angil s,
determined that a ’Four retained. Blnoﬂ%g activity. These four I|g]ht
chain Variftiesnstaideasvers Gise rastettmaploptstibcatiechisy or
methogsndesskibedihateiaahoye cIhgrepaptaicRatontiatolbr gt
BKV-1l, BKV-12, and BKV-13 was unchanged by their respective
substiGtiShs iBWe {8 ﬁﬁ%%%ﬁﬁ@t?‘é%@‘&%%&l?&%%‘lﬁbm%%”
induceapoptesistioncomparison toeB KM {epelie: gethiguref 26)arget
[0340]aﬁ'tli!g8ﬁ' Wﬁg’pgﬁ§ %llj&nf?e% t%EQ&P léﬁid%lér%lgc%%l §s complexed
GenBank'entries, and published applications, and patent
applicatidrshemdAdiERR this specification are herein
incorporated by reference to the same extent as if each individual
publicatiordifipdteritgapphicdtion s sleeaifigalband irdividbalhy or
indi Caﬁ‘é{u%}ﬂﬁ‘l INGARQ rl%tﬁgnb%{&tﬁ 5%% 'lé![& %n.‘évéﬁﬁh-.;) Iﬁid residue

CLAIMED IS: 1. A modified antigen binding molecule comprising a
heavy ChgiftenIigntdsaih e reghors Sompristith ieeteadtabner
aminoiaeiddesiduri SUDsEtHHoRs iIdoat jeast enadmewerk fagionnt

of Saic:'cl?a%?\ﬁar?al%?én 9% hobt chain variable region as compared ta_
the heavy chaih or light chainvarabfe Fégion of a parent antigen

bindingeiholedifle] wieeirpistit: substitlion misoits dhilirereu chike
signaling, activily, oba ALt ﬂﬂﬂg%‘g\é‘{‘%@éﬁs”&@&ﬁ?@s@?%@md

binding molecule is complexed with said target antigen. 2.
modifi@f?ﬁﬁﬁ%@h binding molecule comprising a heavy chain or
light chain variable region comprising at least one amino acid
Fesiduéhsptyshifigt ontigeat beabnp nererteotiire dion bivdeigin said

heavyGhainQ6n 198t chainvariakle tegion aseampared to the
heavy chain or light chain variable region of a parent antigen

inding moale u#le wherein ,said modifie antj n.bin§jin molecul

) o g WIERN » | 8 19 g
‘Eas altered ability to mediate  cross-linking 8$ggnaél%r more target.
antigeRasuiRsUIR SRIatfsaid heavy chain variable region.

5. The modified antigen binding molecule of claim 3, wherein the entire
FR1 of said heavy chain variable region is replaced by a germline VH

FRI.

6. The modified antigen binding molecule of claim 5, wherein the
germline VH FR1 comprises an amino acid sequence at Kabat
positions 8 to 13 selected from the group consisting of SEQ ID NQO:63,
SEQ ID NG:64, SEQ ID NO: 65, SEQ ID NO:66, SEQ ID NO:67,
SEQ ID NO:68, SEQ ID NO:69, SEQ ID NO:70, SEQ ID NO:71, SEQ
ID NO:72, SEQ 1D NO:73, SEQ ID NO:74, SEQ ID NO:75, SEQ ID



substitution. 3. The modified antigen binding molecule of claim 1
or 2, wherein said substitution is in said heavy chain variable
region. 4. The modified antigenBlRding molecule of claim 3,
wherein said substitution is in FRI of said heavy chain variable

regionye,. Jhe;modifiedamigepbinding molegiesf Jaimb3seg m

wherein the’entire FRI of said heavy chain variable region is
replacB@8§ la §ERNIRNAH (RRYES FRSNHdditiedFantlen Bitiingnd
molecylegofichaim & wherein the germline VH FRI comprises an
amino acid sequence at Kabat positions 8 to 13 selected from the
group sRNSISHAGQT SEQIDNGE3n RRRIRND:B4. SEQ RN Quid
65, SEQ ID NO:66, SEQ ID NO:67, SEQ ID NO:68, SEQ ID |
NO:6SUSHO i NOFR], SEGIDNG: AIISFerApeNesiyD cSERyiiey 2
NO:7 38 EQu NG 4mSts QeI D-MNA1ES SirQriBot231M6dt sitions

SEQ| -7 ID,NO:78, SEQ ID NO:79, SEQ ID NO:101,
SEQ |g %801@2%5’:3@%) NO:103, SEQ ID NO:104, and SEQ ID
NO:105. 7. The modified antigen binding molecule of claim 4,
Svherefrhearedliph it inrRIoreiHe £y LAdin Varhgign said
regionsGRREISE S FREPAtendent0f am aming Hldd-£eisitl uerabee a
or more of Kalogt pacitions 8,9 10, 4, 1207 13,8, The modified
antigen m&?rl\g molecdle of craim , wherein shid’ Substitution in
FRI of said heavy chain variable region comprises a replacement
¥t the B 4tiadcsiders Hrdiparpostith 91 c8imng nidaifeg said
antigesubindifiéh eotestides of clantdnwherihsaidinsubgtitutidaue at
compr{g%s 2 (r}e.%lgé:(la lent 01; gﬁieeamino acid residue at Kabat
position 1 {ith & valine. £0.*The modified antigen binding
molecule of claim 7, wherein said substitution in FRI of said heay
thain VhridBRisgioth g phisdiea TOIFtEmEfitFthe ariife ac
residug:aétifahat jpositionflaid heabyechaodfiettaatigginmbiadipgses a
molecyle; of.claim. 40, whereln.sqid pubsiion camprses a
replacer%ent of the amino acid residue at Kabat position 12 with a

lysine. 12. The modified antigen binding molecule of claim 7,, .
Whereﬂl%zﬁf’dlﬁed antigen biading molecule of claim 10, wherein said

substitution comprises a replacement of the amino acid residue at

Kabat position 12 with a lysine.

12. The modified antigen binding molecule of claim 7, wherein said
substitution in FR1 of said heavy chain variable region comprises a

replacement of the amino acid residues at Kabat positions 11 and 12.

13. The modified antigen binding molecule of claim 12, wherein said
substitution comprises a replacement of the amino acid residue at

Kabat position 11 with a valine and at Kabat position 12 with a lysine.

14. The modified antigen binding molecule of claim 12, wherein said
substitution comprises a replacement of the amino acid residue at
Kabat position 11 with a leucine and at Kabat position 12 with a

valine.



substitution in FRI of said heavy chain variable region comprises a
replacement of the amino acid residues at Kabat positions 11 and
12. 13. The modified antigen bindfhg molecule of claim 12,
wherein said substitution comprises a replacement of the amino
peid regidug atpkabatipositeniid withanalireand at Kakatin said
position 12 with a lysine. 14. The modified antigen binding. .
molectHBsBigmT P iR Saan St ¥ AT Aot 8T G residue
replacementdkihthaming aaidaresidueshin Kabat position 11 with a
leueine and at Kabat position 12 with a valine. -124- 15. The
rgodified.apfigan finding, malastde.ficlain 3, wherein sgiflrein said
substitution comprises replacement of at least gne amino acid
residul D EEP IP SEid Ke S0 HAR VARZLIETRY DA fofaprises a
modifieglardiger &f nding o ated we dfeclatm: 1b, wherein s#id Kabat
substit%tsi%rg) 1'1@ ﬁlg%rolfﬁaid heavy chain variable region comprises
a rep%oement of an amino acid residue at one or more of Kabat
ositions 110 or 112. 17. The modified antigen binding molecule of
Elaim 1135 DOYRET S 561 STBERMER 1 G LA lighk enghiFrem sad
variabtetremiion 1-8inEhie hehdifiath antigen biricding molecule of
claim 17, wherein said substitution in said light chain variable
f@gionzqa@r?%&gﬁédaa;ﬁ_i%@%%@%% Qé&éb?gg@p @%% r!iféid_.b_ﬂﬁel%‘irpﬁﬁd
or more_of Kabat positions 40, 80, , or .19,
oSG A G T B ARR: SRS 4 et
cell sigfiatingnactixity issidceeased agomisiod ity p29tidiset0, 80, 83,
modifiggkantigen binding molecule of claim 19, wherein said
increased agonist activity is induction of apoptosis. 21. The

odified antigen binding malecule of claim 1, wherein said altere

A A e R A B T
modifidttaadtigtnipmbmegrhviecul@otaedmebostZovherein said
modified-antigen binding molecule binds specifically to human

D203 mbagisaosglifigehawtigen hiningdnslegula abclaimarkiar sid

wheregrQC?ealis% aoglii;‘iig% %Q,ﬂ en. bér&dirg)g g?glec%elsbinds specifically
toa recep?or HFOSHEKNasE DA TRE MaRfihed antigen binding

molecule of claim 23, wherein said ‘ o
21. The meodified antigen binding molecule of claim 1, wherein said

altered cell signaling activity is increased antagonist activity.

22, The modified antigen binding molecule of claim 1 or 2, wherein said

modified antigen binding molecule binds specifically to human CD20.

23, The modified antigen binding molecule of claim 1 or 2, wherein said
modified antigen binding molecule binds specifically to a receptor

tyrosine kinase.

24. The modified antigen binding molecule of claim 23, wherein said
receptor tyrosine kinase is selected from the group consisting of HER1
(EGFR1), HER2/neu, HER3, HER4, IGF-1R, FGFR, PDGFR,
VEGFRI1, VEGFR2, and VEGFR3.



receptor tyrosine kinase is selected from the group consisting of
HER1 (EGFR1), HER2/neu, HER3, HER4, IGF-1R, FGFR,
PDGFR, VEGFRI, VEGFR2, andAEGFR3. -125- 25. The
modified antigen binding molecule of cIaim 1 or 2, wherein said
rent.anti en d|n ecule com heayy chai varlable
rggglon@eeie% e Fro ?ﬁ%ngrguﬁl%gﬁgls %ﬁb%
ID NOrBERSER@HD IOy ,8EQuID NJ@;B’&CSEQ}&B/}N@E&E@, S‘sﬁ@oie
D N0, SEQID N6 0, SEQIINC P2k srodfiefin

antlgen |nd|n molecule of claim | or 2, further com rising a

human ¥ ) 39 MRS mokRelPantiydh SRRIAG &é@ulé@@ D
claim aﬁawmerg@xsﬁm,r@@ga@als meespmodified to have
altered oligosaccharides. 28. The modified antigen binding

moleculg.of Cla 2 2 hereinSaid Feireaiorhag heen madifigd, ..

to have a decreased pr ggrtlon of fucose residues compared to a
non-mEUHRSH RS 4 BT 0§88 modified antigen binding
molecule of claim 27, wherein said Fe region has an increased
Ratio off B eroAirdsidiies thifdraselssidues iithdmetified Fod Fo
region,g e6kia ANRMRAIRR G L8R3 Andrimedified

antigen binding molecule comprising a CHI domain comprlsmg at

g%aS‘ opg. amine acid residue,substitutign as Gam e?ez%hgal%}%
main of a parent po pepi deswherein said sfﬂ)stlttﬁ'lon resu
in eitheradelod betbsigrdifing tctivity efdedmeged anmigetowhérfucose

said mogified %ﬁ@ﬁéﬂ%@ﬂ&g QQ&%’&H%@&QQQD'GXM with said
target antlgen or altered ability to medlate cross-linking of one or

paore ta Ogr}t E are ult of ?clfam 3%ltutlgg S%ere% aid Fe

mod|f|e antlgen mg molecule ‘Wherein sai
substitiggsw FCGH| é@rﬁ?ﬂqééé’f@ pé pitrdehsenticariodivinig asidues in

residugeh QN8 QAMIER! RAFHRAS ARl AR @ PP R2idAN

isolated polynucleotide encoding a polypeptidecomprising a heavy

g;glaln %r l%lgp&&;h(?'l H\{ ”Q‘%en (%) ITIOY}'LI? SEEIQO%aII.ClISHleaW&??l omam
light chain varlable region comprises at least one amino aci
residu&CBoBSHELIJAN, AtdemitoaadispBIRoRRTEYioN ascesrPparde

toa p%@ﬂtkﬂﬁ@mﬁ%@&f@@ﬁiéﬁf lightyehain vasiakle eionsandion
wherein sa
results in either altered cell signaling activity of a target antigen when
said modified antigen binding molecule is complexed with said target
antigen or altered ability to mediate cross-linking of one or more target

antigens as a result of said substitution.

31 The modified antigen binding molecule of claim 30, wherein said
substitution in CH1 comprises a replacement of an amino acid residue

at one or more of positions 148, 149 or 150.

32. An isolated polynucleotide encoding a polypeptide comprising a heavy
chain or light chain variable region, wherein said heavy chain or light
chain wvariable region comprises at least one amrino acid residue

substitution in at least one framework region as compared to a parent



substitution results in either altered cell signaling activity of a
target antigen when said polypeptide is complexed with said
target antigen or altered ability-tdamediate cross-linking of one or
more target antigens as a result of said substitution. 33. A vector
comprlsm ynu t|d of claim, 32. 34 A host ¢

comprlsm thga\gec org amﬁ1 ‘?gm%? e engln‘g%éfr:gofqt aid
expressbatite@st mlﬁuel@iélatﬂit@ﬁédé hglﬁwfbeglp@pﬂt}’e%aviﬁ’@et
B(L,4):M\ GCOS 3N XM@@%%@ﬁﬁe'ik@‘é&%tyaﬂkﬁge@&lﬁgéﬁ or

sufficient to modify the o |§t§sacchar|de5 in the Fe region of a
polypdHifitfd BPIHYIBAMGH LSiEr PSSLRNE WhER&ify LB HoTsHetitigens
is a madifiechAntigan hindingsnolecule according to claim 1 or 2.
36. The host cell of claim 35, wherein said antigen binding
molecyle.preducsd fy,938idbhost aehexibita:increased effector
function as a result of said ollgosaccharlde modification. 37. A

st cell according to. clal he ein. sai increased effector
?é)nctlo%lklls mcEgas%‘arEm eedYg%ed cgﬁufar c%/totoxmlty 38. A host
cell according to claim 37, wherein said increased effector ,
fanctich STherh RSt ERELICSTIRENA § lir g BPRHRMY Syofine @
methopbfgﬁepmiéumﬂgﬁﬁmgﬂmbﬁbamgmmwpﬂgrmﬁmw &1 activity
comPriRo. ALl R AN EHRIMIASIARIERALN ARTRRTAING

at Ieast one amino acl I’E,‘SI ue substitution in at [east one

frameWorKAepfoHST ailerd ey seibliv SrerfhtErsin Vi dwiepeptide

region; as AemRGT asti dentha heamscbaineedighcbainivariable
region of a parent antigen binding molecule, wherein said

! bStItH}éOﬂOS(%S és (l)r% a % rﬁegﬁc e&h%%@fﬂa?ﬁ@ %ﬁH%&y Bfnalﬂirgr?glecule

antigen when sai led antigen binding molecule is

complesasyarithysuid %’é’ﬁ@é@lhrﬁ’i@@ﬁmsﬁiﬁ ?ﬁi?ﬂﬁé’éf%f@m i as

-127- gy auliurinothe hesterlt efekaimidd. under conditions
permitting the expression of said polynucleotide; and (ii)

k] %COVF?"{I N9t aéglf%gé%ﬂ g,a%l %ﬁnnpl %j I %@8&? %H! IEQFQ&EQ& effector

culture medium. 40. A méthod for producing a modified antigen
bindin§AsBRECS BCEEHSPASTRFH TR SIRRBehain variable

region comprising at least one amino acid residue substitution in
3. least dret cell according to claim 37, wherein said increased effector

function is increased direct signaling inducing apoptosis.

39. A method for producing a modified antigen binding molecule
comprising a heavy chain or light chain variable region comprising at
least one amino acid residue substitution in at least one framework
region of said heavy chain or light chain variable region as compared
to the heavy chain or light chain variable region of a parent antigen
binding molecule, wherein said substitution results in altered cell
signaling activity of a target anmtigen when said modified antigen
binding molecule is complexed with said target antigen, said method

comprising:



framework region of said heavy chain or light chain variable region
as compared to the heavy chain or light chain variable region of a
parent antigen binding molecule2iherein said substitution results
in altered ability to mediate cross-linking as a result of said
substijtion, gl maiog sompaeug: (LU IR HRch ol b,
claim 34 under conditions permitting the expression of sa d
Pelynucleotidapiadogiy fead retingdettidsicaidied antigen binding
molecyle fropadhirriayltisie meditid. Aded PHMAGEMUat from the
composition comprising the modified antigen binding molecule of
any one of c%ﬁlrtﬁgei?‘% J#30 and a pharmaceutically acceptable
carrier. 42. Use of the antigen binding molecule according to claim
4Oor 2 formsthash aftifaradecise a mawicane infaicth o ipdarn antisrulc
prophylaxis: ah CARGRN AN A PrecCanEaioysisonsitinn RLiasim#ding
The use according to claim 4%,thgrein said cancer is selected
from tAE §Tollls 813;’1%?&% Y BCEPRNPROMA! bred8i'cancer, °°
bladderapavcek régad ddihéckgahearpskightanderapaieragtion as
cancer, Iung eancery AUALARCHREH GO CANGEL-RIBRRIBion of a

cancer, kidney cancer, and brain cancer. 44. The use according
to claiff®pt tieraiviadinpralsite rdlis eontitibr Bt feigsrfsuits in
selecterkfeamuting groupieansisting 0dqrak leukeplakigi @ckifigtion,
keratosis %otlglr J<eratosis precancerous polyps of the colon or
recturﬁ,al-dl R 8a§f)r£|rc1:pélff| elial dysplasia, adenomatous dysplasia,
hereditary nonpolyposis colon cancer syndrome (HNPCC),

Barrettid esophigiag, tindatiercydpaam > anddsreeitisppygermitting
gervical conditieasidbeHaR yegacteniagia claim 42, wherein

said antigen binding molecule .is used in a therapeutjcal
ctectU am B e St g S TRETONE o e
modified antigéurbimdiigmolecule according to claim 1 or 2 for

use as a medicament in the treatment or prophylaxis of a disorder

ihat issrefateshiocatiered-eefsigoalingraetkiity afel/en@aligeedantigen

cross iking 9190, 0r more, (gt anidgns, 47, The podfie,
antlgenlbln ing molecule accor ing to claim 46, wherein
pharmaceutically acceptable carrier.

42. Use of the antigen binding molecule according to claim 1 or 2 for the
manufacture of a medicament for the treatment or prophylaxis of

cancer or a precancerous condition or lesion.

43, The use according to claim 42, wherein said cancer is selected from the
group consisting of B-cell lymphoma, breast cancer, bladder cancer,
head and neck cancer, skin cancer, pancreatic cancer, lung cancer,
ovarian cancer, colon cancer, prostate cancer, kidney cancer, and brain

cancer.

44, The use according to claim 42, wherein said precancerous condition or
lesion is selected from the group consisting of oral leukopliakia, actinic

keratosis (solar keratosis), precancerous polyps of the colon or rectum,



said altered cell signaling activity is increased apoptosis. 48. The
modified antigen binding molecule according to claim 46, wherein
said disorder is a B cell disorden249. The modified antigen binding
molecule according to claim 46, wherein said target antigen is
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wherein said a signaling activity is Increased induction
of apopstdsisosBr isseloted mwdffed antigen binding molecule for
the preparation of a medicament for the treatment of a disease or
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in at least one framework region of said heavy chain or light chain
variable region as compared to the heavy chain or light chain variable
region of a parent antipen binding molecule, and wherein said

modified antigen binding molecule has increased ability to induce

apoptosis compared to said parent polypeptide.

51.  Use of a modified antigen binding molecule for the preparation of a
medicament for the treatment of a disease or disorder that is treatable
by altered cell signaling activity of a target antigen, wherein said

modified antigen binding molecule comprises a heavy chain or light



light chain variable region of a parent antigen binding molecule,
and wherein said modified antigen binding molecule has altered
ability to mediate cross-linking-of%ne or more target antigens as a
result of said substitution. 54. The use of claim 51 or 53, wherein
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target antigen.

52. The use of claim 51, wherein said altered cell signaling activity is

increased induction of apoptosis.

53.  Use of a modified antigen binding molecule for the preparation of a
medicament for the treatment of a disease or disorder that is treatable
by altered ability to mediate cross-linking of one or more target
antigens, wherein said modified antigen binding molecule comprises a
heavy chain or light chain variable region comprising at least one
amino acid substitution in at least one framework region of said heavy
c¢hain or light chain variable region compared to the heavy chain or
light chain variable region of a parent antigen binding molecule, and
wherein said modified antigen binding molecule has altered ability to
mediate cross-linking of one or more target antigens as a result of said

substitution.

54,  The use of claim 51 or 53, wherein said modified antigen binding

molecule comprises said heavy chain variable region.

55, The use of claim 54, wherein said modified antigen binding molecule
comprises a heavy chain variable region selected from the group

consisting of SEQ ID NO:4, SEQ ID NO:36, and SEQ ID NO:38.

56, The use of claim 51 or 33, wherein said disease or disorder is a cell

proliferation disorder.
57. The use of claim 56, wherein said cell proliferation disorder is cancer.

58. The use of claim 57, wherein said cancer is a B cell lymphoma.



