Title of the Invention: BCR-Complex-Specific Antibodies And Methods Of Using Same
Cross-Reference to Related Applications: [0001] This application claims priarity to United States
Patent AppW%ﬁ%Or?@é{l]lg No. 61/041,659, filed April 2, 2008 (pending), Wh%ﬁ@%ﬁ%ﬁf?gﬁ% herein
incorporated by reference in its entirety. Reference to Sequence Listing: [0002] This application
includes one or more Sequence Listings pursuant to 37 C.F.R. 1.821 et seq., which are disclosed in
both paperEiti¢ sbthpdterergiable media, and which paper and computer-readable disclosures are
herein incorporated by reference in their entirety. Background Of The Invention: Field Of The
Invention: [0003] This Q_r@ﬂtﬂsp ?h i dﬂ@ ?ﬁwp@ that specifically bind the
BCR complex, and pa%ggg&y chimeri gg %Srrréf?gi an_ti%% les to the BCR complex. The invention
also relates to methods ofMdtMﬁMi%@foU@ﬂi@Sﬂﬂﬂ&ing them in the diagnosis,
prognosis and therapy of diseases such as cancer, autoimmune diseases, inflammatory disorders, and
infectious disess® dPazaiptioRefldhd Relliedtfvis:The B Cell Receptor (BCR) & The BCR Complex
[0004] B cells are immune system cells that are responsible for producing antibodies. The B cell
response igyfiifj0ceis A IRSABIALLATPANGALOLING BAUM UM IR Y SIBRkRGR!'S ARTSRES
specialized cell surface receptors (B cell receptors; "BCR"). It a B cell encounters an antigen capable
of binding @ {Per §lpthorthe BoR(Paifipe Skl serdaeipronfesists BRMTEHIY &TRIs8ERdR specific
for the boupdeantigen. To generate an efficient response to antigens, BCRassociated proteins and T
cell assistance are also required. The antigen/BCR complex is internalized, and the antigen is

proteoIyticq#%{%%:‘%srﬁ(gseuﬁqgm%lmhbat%g the antigen remains complexed with major histocompatability

complex-II cules on the surface of the B cells where the complex can be recognized by

Tcells. T CﬁﬂﬁﬂCtiTﬂi@%BHc%HQH iabtiganpressnlAlicasestete variaitehivphekings that induce B
cell maturation. [0005] Signaling throrﬁgh the BCR plays an impoF[ant role in the generation of

antibodies, i altBIfnth it LB it e 8 PaBHs Affle AR BRIFTAERBRIG BT tB1ctih 8 (E ANFEPAS. (2002)
Science 296(bbn3)t6ddbit h2osimumnatiierBncelepoatidihg sdifantigehsinditieestill in the bone marrow
are eliminated by apoptosis. In contrast, antigen binding on mature B cells results in activation,
proliferationy ARergv AR GRARIRIS H{ig Particular functional response observed depends upon
whether the B cell receives co-stimulatory signals through other surface receptors and the specific
signal transduction_pathways that are activated. [0006] The BCR is composed of a membrane
immtmoglobulin \Aﬁ:ﬁ%‘ﬂ ﬁ 8ncovalently associated a and 13 subunits of CD79 ("CD79a"
and "CD79b," respectively), forms the BCR complex. CD79a and CD79b are signal transducing
subunits thE@é3htdihia tonseweddrmiorbreesptordynosmedshsedabtyatio rspaofic ¢ AbMhaequired
for signal trgardutin (D £t aliR0 MUk Sl 44 2428 7 GRMIAL (199RMhniauNol.

Today 16:110). Aggregation of the BCR complex by multivalent antigen initiates transSphosphorylation
of the CD78 AHACL P I ATRINS heachvaimsriisraritoficr Ressaatetith semetprF R 8 (#1997) Curr.
Opin. Immuigin@i2 Y630 841K aod Skadcifd A9 AjsCiades QURiln adroanesr0huiiBQBu3d Biskirase trllafib@83) Immun.
Rev. 132:1%1585%1@.%Qi@p{%ysladtggaggAMs recruit additional effectors such as PI3K, PLC-7 and
members of the RasIMAPK pathway. These signaling events are responsible for both the B cell
proliferation and increased expression of activation markers (such as MHCII and CD86) that are
required to prime Bessnipfiniaditha Bskated fyititeractions with T-helper ("Th") cells. [0007] CD79
expression is restricted to B cells and is expressed in Non-Hodgkin's Lymphoma cells (NHLSs)
(Olejniczakmieat (200G EpTOHBORINSCEe FCRIDI1E Arena et al. (2000) Am. J. Hematol.
64:275-281; Cabezudo et al. (1999) Haematologica 84:413-18). CD79a and CD79b and soluble
immunoglopyyas (islgilane Alltesired forauiiace: exRIRssinn o e RS Averagesusace

expression of CD79b on NHLs is similar to that observed on normal B-cells, but with a greater range
(Matsuuchi"&PSPs2B0 xSRI omR eyt 27 b mamesh rghuag prstaivon Fh @lifopfiesess
lymphocytiefatikiaemizitslisteerretajeswithcslltadipaa sn BERMMUNo @akuliehbemwrchaimgene, but

does not a hlo serve as independent iC .Glinic %s v rity (Caji 0 et 1I1 (20Q7). Am J.
Hematol. 8 %%%J/elSF‘ﬁé%?n%c;thq%%‘%lasa%%RC%E%% é%;}g %ral\f/iol?\?esg %@ar%#gﬁjnarr? l eepe?ﬁ(_?e%tpt{();arﬁ%: and
antigen-degetieRstssigerafin o yhn b BeRetgente parar e talcifions rarrmninentigens, BCR-
177(11):79330694) - p3dI008 ufintiDediesstiadpINA A0 4Re BlgReamplax GARUHERR camplex is

antibodies") have.been shqwn tg disrupt BCR signaling, ei%egﬁy causing djssociation of the BCR, or
oy suppres TGN oL RS BRI (L e & BRRMPR b GO B0 BETETH et ol
(2007) Blocdrtietes 616-62r Zivtrrgrepadb{1 998 Pherll (iMEAST 200} L0 ks202h Supfpre sdiths is
generally more desirable, because it avoids potentially undesirable B cell depletion and resultant side
effects. Such anti-BCR complex antibodies have therapeutic use in the treatment of autoimmunity,
cancer, inflammatory disease, and transplantation. Nevertheless, since human immune systems attack
anti-BCR complex murine antibodies, improved antilodies are desired whose use would elicit a
reduced human anti-mouse antibody ("HAMA") response. Likewise, anti-BCR complex antibodies are

desired that would exhibit improved binding affinity, or altered effector function. Fe Receptors [0009]
The intaraction nf antibodv-antinen comnlevecec with cealle of the immiine ovetam reciilte in 2 wide arrav



FcyRI (CD64) IgG1 108 M1 Macrophages Neutrophils Eosinophils Dendritic cells Uptake Stimulation
Activation @fgg&g&fg burst Induction o fkiling  FcyR11-A (CD32) 19G: 14k Mk Mpcrophages

Neutrophils Eosinophils Dendritic cells Platelets Langerhan cells Uptake Granule release FcyRII-B1
(CD32) IgG1 2x 106 M1 B cells Mast cells No uptake Inhibition of Stimulation Fc7RI1I-B2 (CD32) IgG1

2 x 106 M1 Macrophages Neutrophils Eosinophils Uptake Inhibition of Stimulation FCyRE]
B cells where the complex can be recognized by T cells. T cells activated by such antigen

presentation secrete a variety of lymphokines that induce B cell maturation.

[0085] Signaling through the BCR plays an important role in the generation of anfibodies, in
autoimmunity, and in the establishment of immunological tolerance (Gauld er al. (2002) Science
296(5573):1641-1642). Immature B cells that bind self-antigens while still in the bone marrow are
climinated by apoptosis. In contrast, antigen binding on mature B cells results in activation,
proliferation, anergy and apoptosis. The particular functional response observed depends upon
whether the B cell receives co-stimulatory signals through other surface receptors and the specific

signal transduction pathways that are activated.

[6006] The BCR is composed of a membrane immumoglobulin which, together with
noncovalently associated o and P subunits of CD79 (“CD79a" and “CD79b,” respectively), forms
the BCR complex. CD7%a and CD79b are signal transducing subunits that contain a conserved
immunoreceptor tyrosine-based activation motif (“ITAM™) required for signal transduction (Dylke
et al. (2007) Immumol. Lett. 112(1):47-57; Cambier (1995) Immunol. Today 16:110), Aggregation
of the BCR complex by multivalent antigen initiates transphosphorylation of the CD79a and
CD?%I ITAMs and activation of receptor-associated kinases (DeFranco (1997) Curr. Opin.
Immumol. 9:29.6-308; Kurosaki (1997) Curr. Opin. Immunol. 9:309-318; Kim e? al. (1993) Immun.
Rev. 132:125-146). Phosphorylated ITAMs recruit additional effectors such as PLK, PLC-y and
members of the Ras/MAPK pathway. These signaling events are responsible for both the B cell
proliferation and increased expression of activation markers (such as MHCII and CD86) that are

required to prime B cells for their subsequent interactions with T-helper (“Ty”) cells.

[0007] CD79 expression is restricted to B cells and is expressed in Non-Hodgkin's Lymphoma
cells (NHLs) (Oleiniczak er al. (2006} Immunol, Invest. 35:93-114; D’ Arena ef al. (2000) Am. J.
Hematol. 64:275-281; Cabezudo et al. (1999) Haematologica 84:413-18). CD7%a and CD7%b and
soluble immunoglobulins (“slg”)} are all required for surface expression of the CD79. The average
surface expression of CD79b on NHLs is similar to that observed on normal B-cells, but with a
greater range (Matsuuchi ef al. (2001) Curr. Opin. Immunol. 13(3):270-277). CD79b expression
in chronic lymphocytic leukaemia cells correlates with mutations in the immunoglobulin heavy
chain gene, but does not appear to serve as an independent predictor of clinical severity (Cajiao et
al. (2007) Am J. Hematol. 82(8):712-720). Both CD7%a and CD7%b are involved in antigen-
independent (tonic) and antigen-dependent signaling by the BCR {Fuentes-Panand ef al. (2006) J.
Immunol. 177(11):7913-7922}.



(CD16) IgG1 5 x 105 WI NK cells Eosinophils Macrophages Neutrophils Mast Cells Induction of Killing
Rai IgE 10 lIs Eosinophil Basophils Secretion of granules Fc Al, 1gA2 107
Wi Macroph%i)gl\gé&sh%gg%ﬁ)hils Eosinophils Uptake Induction of killing [001 ]@e&%?igg&ég%gptor

- ("FcyR") is an integral membrane glycoprotein, possessing extracellular domains related to a C2-set of
immunoglobulin-related domains, a single membrane spanning domain and an intracytoplasmic
domain of V{¢gbleAatisticT Hetdmxbifolie IKGverPpyRY "datigidted FopR EIOREXS, FoyRIb¢@D32),
FeyRIN (CIRARI a0k Rﬁbﬂb@ﬂﬁﬁgp@ﬂﬁe@@ em&ﬁi@@i@é&ﬁt&%m@%ﬂ%wguﬁg@ewgnsive
homology 2§tween the %mllﬁ members suggest the%g arose from a common pro enltorlferhaps by
gene dupli¢SHEHTIB0THB SHRMREERG S InibRrohF SR As P rdRs et e o (g h&SeedRs
fqllowing Iigaﬁi(d:}tﬁ_]'dné%h (ﬂﬁhtangteiqaﬂl_)(wpbﬁmgfmms rﬁsmngteﬂﬁ@trmﬂﬂfemmﬂmong the
different regeRIQk{aalans:.[Na diRiRch damanaiitbindhe:cupriasmis 5%}%@%&51&3%{8@%8;}“6

receptor called immunoreceptor tyrosine based activation motifs (ITAMs) or immunoreceptor tyrosine
based inhiSt6WARORER (FPPIMST ZBEbRTER th B efRsHE s Sp ks tnR RS GHIPRBINDBY ditfsiant
cytoplasmimgazmes taitbase situsiuigistictate NbeaRame fftharte YR-isdigiaghcatiubar
responses. ITAM-containing FcyR complexes include FcyRI, FcyRJIA, FcyRIIIA, and FcyRIV, whereas
T contea e TR B A R FooPar g B SIS KR P S ahibocl
constant regiacdnburestrierdicbsypenspedifi¢iiAMNASH arsddassgarthieed4) Aty BERn o 1-127).
FmTRII protgipsiareAQikba e aralimembrans Qvconiaisnsmwhich bind.onlyrthe-qerplexed 19G due
to a low affinity for monomeric Ig (106 MA). This receptor is the most widely expressed FcyR, present
on all hemg.tggoéetig csells, including monocytes, macrophages, B cells, NK cells, neutrophils, mast
cells, and pla clets. {Eelel has only two immunoglobulin-like regions in its immunoglobulin binding
chain and -hence a much lower affinity for IgG than FcyRI. There are three known human FcyRII genes
(FeyRII-A, ORI -Bhaymiriesy AirBiRofcBETR 19EPE S Jrdyeals timmmaccompeeedHman
neutrophilsaexpressribe beyRipAgenemhfiad e B gens isexsprassadiond Mnpwasssidis:
extracellular % m%%%is %G%QHG&‘E“C%U t{f)cy|§}:lll(f\ %gdogin(gs%lg(giggnrg Iex%s in an Si{wdi tinguishable
manner. [0%4(;])085 heT ditrerencas within the cyfoptasmic domains of C)}E?ﬁ)-lx ard c;‘? B create
two functiorrdiNptrgdrogdaeris roeiierises avdcodbtol IkgatroenT helFopRI mcisoionmarsitioiiéated
intracellulagsigprinorsadingtecell astivalionsictuas BhagecYiosisanddespiaterbyrsiniMhereas
the FcyRII-B isofal in igsitfi)%i:es iphibitor signals, B-cell activation. FCyRIIA clustering via

e.g., inhjbitin ¢
immune cotFpBSEY BF LEUL e RO B BRI LE S8 T Au5reaaRe Frou R g WA
receptor-assegiatédkinadesivshick fauiitatedTplvkphosphoriylation: Fiaddiphbspharrdationfsérves as a
docking sitg.fgrsyk Kinage, atlvation a!émghg%%édirii%ﬁmf%ﬁmgf SRR, SHASIAIRS (€.
PI3K). Cellular activation leads to release of proinflammatory mediators. When co-ligated or
co-aggregdtetifoRGARAth RS EME%ng FeyR having an ITAM, such as FcyRIIA or FCERI, the 1TIM in
FcyRIIB becomes phosphorylated and recruits the SH2 domain of the src homology 2-containing
inositol phd&pHHtasSby Skl Rentbricmentbrrs is{phospmonydgtethindassagiatesiklith Shet¢dst (2002) J.
Immunol. 162(9):4430:4439; Yarvansieheb 399 GelARARGARIRaIA!: B9R.Cel§8:197).

SHIP hydrolyzes phosphaoinositol messengers released as a consequence of ITAM-containing
FeyR-medidteti iR &ieeRiAss e AR RIER orlsutfuitiy raveptmdriighificosriftrademaiarea, and
dampeningleedaisespbasivenepsio FeyR-ligaiiere ddfisd Bicaltiachvation Bcalpradifemiipn and

antibody secretion is aborted, and FEcyR-mediated Gytosis.s dawn-re ted,(Tridandapani et at
0091 B S O GO e Bt JoiE S ML A i 1S

results in dBvsEEY etatisprO RIS HS R Btispratakdon pithddies sédhéthrespivie kinddkethabicinfolved in
cellular reguladian dHes:ter SR FEBSIARRIRS|S AL S aPR0a egali an Ofi FeVRIBAR thebigh: affinity IgE

receptor F [ st cells |ead inhipition of antigen-in d degranulation, calcium
mobilizatiof%%% %y Of%hgnﬁ?g&?&t%&% % d-@gé%;%&m ﬁ-e&ﬁﬁ%%%?f"i@f: é‘?‘%f"ﬂﬁ&t%éﬁ?é et &l (1997)
Physiol. R&XavERiL 633).(Bdygregation ahfoyill B 214 e Breathrecgp(df (B CRyteadst84i3kibition of

BCR-medigigd sipnain gc%ﬂ%@%@@é@f gelvrls progwssianAne Gelllaksurvival, Alough
numerous effector functions of chlIB-medlated inhibition of BCR si nallnR% are mediated through

SHIP, receffS, FHAC BRI SE hbnEHETEE e MiBdbH b erf itrese BB R & r van SHBRS SHIP
deficient miae/exhii Bigiidicay oy RilB-mediatedkinbibitionofcajtiwms mekitizatiomams i, 4,5)P3
production, and Erk and Akt phosphorylation (Brauweiler a al. (2001) Journal of Immunology 167(1):
204-211). [0016] The size of FcyRIIl ranges between 40 and 80 kDa in mouse and man, due to
heterogeneity within this class. Two human genes encode two transcripts, FcyRIIIA, an integral
membrane glycoprotein, and FcyRIIIB, a glycosylphosphatidyl-inositol (GPI)-linked version. One
murine gene encodes an FcyRIIl homologous to the membrane spanning human FcyRIIIA. The Feyltlll
shares structural characteristics with each of the otir two FcyRs. Like FcyRIl, FcyRIII binds I1gG with
low affinity and contains the corresponding two extracellular Ig-like domains. FcyRIIIA is expressed in

macrophages, mast cells, and is the lone FcyR in NK cells. The GPI-linked FcyRIIIB is currently known
tn he avnrececad anlvy in hitman netritraonhile TOO171 EcvRIN/ (alen known ac InEcRIN) raAdilirac



-[0018] Despite all such advances, a need remains for anti-BCR complex antibodies that possess

therapeutic_use in the_treatment of autoimmunity, cancer, inflammatory di

se, and/or

se
transplanta‘ﬁ n%ﬁg%{és EHibit improved ability to mediate effector function frgrﬁwg %989(%%%15%05. The
present invention is directed to this and other needs. Summary: [0019] Embodiments of the disclosure
provide polypeptides having a light chain variable domain (VL) comprising a humanized or chimeric
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polypeptide that binds human BCR complex,

{6012]

Both activating and inhibitory signals are transduced through the FcyRs following

ligation. These diametrically opposing functions result from structural differences among the

different receptor isoforms. Two distinct domains within the cytoplasmic signaling domains of the

receptor called immunoreceptor tyrosine based activation motifs (ITAMs) or immunoreceptor

tyrosine based inhibitory motifs (ITIMS) account for the different responses. The recruitment of

different cytoplasmic enzymes to these structures dictates the outcome of the FeyR-mediated

-4



wherein the polypeptide comprises the amino acid sequence of an immunoglobulin heavy chain
variable regj is a humanized variant of BCC VII that comprise figatign.of one or
more of Kéwbgﬁréa}égli%{ggi& 62, 66, 67, 68, 69, 70,71 and 73. [0027]The d%ggwg%%g?%rovides the
embodiments of such polypeptides wherein the humanized variant of BCC VII comprises one or more
modifications selected from the group consisting of: (A) an isoleucine substitution at Kabat residue 48;
(B) a lysinébiyisstigstonsest Kebirresitinps Foi®)camudiies simbiitufisiRat ReBatteSiiéBs; ) an
alanine substitutionarkaliatresidueify c(B)cieyeine suhgttedienat Kabat residue 69; (F) a valine
substitution at Kabat residue 71; and (G) a lysine substitution at Kabat residue 73. [0028]The

disclosure r jde: 3 od} f syc epli el 1 mprises
2 amino A e o el R B N sk

ID NO: 26 S&EHficity NtylepgagBipgmtO:936) SdQimnet 521 20 IDNBH pa0taing sEdfIBRO: 36.
[0C|>29]Th<2I ielisglgsy@lzmﬁaeglﬁrgéﬂgemh%wglagﬁiéasmg[atﬁl@fcaiﬁlﬂuéamﬁzglwﬁetmﬁMmdmmr;h@r .
polypeptide is a single chain andibggdy or a diabody. [0030]The.disclosure alsq,provides a polypeptide
CompriaingACR b A} vt b e )R e B Tt RGBTt
domains ishanbigbtaabia e alariabledigrmainotyicy, thrattisphagermBuaiz b dVia ekt oPBOENAL thsttasdmprises:
(A)a modifigation atKabaiesidue37 ) SRR TRCHETS 200/ 381 d- (B A asification at

Kabat residue 45; or (C) both (A) and {B); and wherein the second of the antibody variant domains is a
heavy chafif/aAaB RS SRR thaley iR iPan SFRind 6P & Wiged e E9Rodification
of one or meies oFd¢AHah EsiRIRB 48,y B 66 20 6f 68jdhRQinDiglliangk 73 {803 Hhe discipdiws. also

provides t ) ' \ ide whers in: ‘ ef'%s 3 i i I
compriseslq:.}%’,d%ﬂétp [%%%ﬁ? g ?u%%ﬁ%%%ﬁqg%%%%ﬁﬁ eeg%ﬂ%%?g Iésftn%% rQ §S&é§§§a%?’ r@%%%ggitution at
Kabat resid§ie A52¢stipdy bémain) End(B); daetical)tive EEoRt dndbEty Ag5blecapirssh ddniprises one
or more Magifigatigiable manner.

[0614] Distinct differences within the cytoplasmic domains of FeyRII-A and FeyRII-B create
two functionally heterogenous responses to receptor ligation. The FeyRII-A isoform initiates
intracellular signaling leading to cell activation such as phagocytosis and respiratory burst,
whereas the FeyRII-B isoform initiates inhibitory signals, e.g., inhibiting B-cell activation.
FoyRIIA clustering via immune complexes or specific antibody cross-linking serves to aggregate
ITAMs along with receptor-associated kinases which facilitate TTAM phosphorylation. ITAM
phosphorylation serves as a docking site for Syk kinase, activation of which results in activation of
downsfream substrates (e.g., PLK). Cellular activation leads to release of proinflammatory
mediators.  When co-ligated or co-aggregated along with an activating FcyR having an ITAM,
such as FcvRIIA or FeeR], the ITIM in FoyRIIB becomes phosphorylated and recruits the SH2
domain of the src homology 2-containing inositol phosphatase (SHIP), which in turn is
phosphorylated and associates with She (Ott (2002) J. Immunol. 162(9):4430-4439; Yamanshi et
al. (1997) Cell 88:205; Carpino et al. (1997) Cell 88:197). SHIP hydrolyzes phosphoinositol
messengers released as a consequence of ITAM-containing FcyR-mediated tyrosine kinase
activation, consequently preventing the influx of immracellular Ca™, and dampening cellular
responsiveness to FoyR ligation. Thus, B cell activation, B cell proliferation and antibody
secretion is aborted, and FeyR-mediated phagocytosis is down-regulated (Tridandapani ef al.
(2002} 1. Biol. Chem. 277(7):5082-89).

[0015] Specifically, coaggregation of FeyRIIA with FeyRIIB results in down-regulation of
ssphorylation of Akt, which is a sering-threonine kinase that is involved in cellular regulation

‘Tves to suppress apoptosis, and coaggregation of FoyRIIB with the high affinity IgE receptor
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selected from the group consisting of: (A) an isoleucine substitution at Kabat residue 48; (B) a lysine
substitution at Kabat residue 62; (C) a lysine substitution at Kabat residue 66 an alanine -
substitutior’'st #4¥&tr8didue 67; (E) a leucine substitution at Kabat residué %5( ?‘?"\93%”(% substitution
at Kabat residue 71; and (G) a lysine substitution at Kabat residue 73. 100321 The disclosure also
provides the embodiments of such polypeptides wherein: (I)the first antibody variable domain
comprises mm]riﬁnﬁaacddlsemdemﬁlﬁelﬁmeﬂ dronethiedyted deonsibiiog, odlinQrddiNe &) 18EQ ID

NO: L& SER %10 %F@&Qr%ﬂ]%%%fgt%@f& Vg2 9#;%31 e?g’zorﬁ%ﬁz(i%é!fg gnubody

variable dormain comprises a d sequence select SEQ ID NO:

22, SEQ |§We7bh0%EQC@g@@%n SEEWBH@GH%MSE@IUNW%%E ¢ Momhlimeeef ID NO:
34, and Sﬁﬁm&t%sx@aﬁ@mﬁzd@d@ﬁwefwwc@mmegr&hﬁ(ﬁraﬁpdém@ﬁt@%wcmw@ﬁpﬂdes
wherein the first antltﬁ) YA able dorp%l leﬁ] tt e % I{IO achs uen of SE%B% : 16 and
the second" gﬁ’ﬁﬁmdyevgﬁgblenolr%nﬁlnoco prises & amino acia seque ]II:% i3]

[0034]The ‘dmwsGHaUéIwm@vmé@stheﬁer&ﬂmmmemistbﬁslmﬂpmwmmeﬁ\ﬁﬁbaemm po:ty&heptide is

an antibody A nRiaRRAIRSIIN uehABIOd)OAMAKSER A NRUATKTE JRRalR:hal sapprises at

least one modification in the Fe domain relative to a wild-type Fe domain. [0035 he dlsclosure also
provides th&%himuimrEsteBes e Edﬁ/ﬁ%t‘lﬂﬁs‘”@ﬂﬁ@?@’iﬁi?ﬁ%”rﬁgﬂ’iﬁ‘dﬁﬁgn%%é% pedtfone
substitutionmseleciedyfioni ithe @oup.consisting of F243L, D270E, R292P, S298N, YSOOL, V3051,
A330V, and P396L; at least two substitutions selected from the group consisting of F243L and P396L;
F243L and 497 PrandiR292R-andiV 30pls aldeash thieqsuRstiutions seigateshfomthegrayp
consisting of F243L, R292P and Y300L; F243L, R292P and V3051; F243L, R292P and P396L; and
R292P, V%T%ﬁ*&eﬁéﬁ’é‘é‘“a?’féﬁﬁsfoﬂ‘%&l?gfﬁﬁ’heﬁ%e%é}?&ﬂ?a‘%Wﬁ@@%ﬁﬂéﬁ%ﬁﬁd‘&‘ﬁﬁé&L
R292P, Y 3totand RIGirpeing Ha43y R RBO2RiWahhantB3@6hocob{(edshitked JkisR292Re Y300L,

V3051 and 396 subsituius,(ROAGIT e drglasue alsg ipdes s srhadimene efoush.

polypeptldes whetein the variant Fe domain eXhibits an altered e ctor function as compared to a

wild-type FECydahrrehiersineh shafastair bttty feffchbihisctisiertad fidvh thiefsuBlboiaRtihg of: (A)
enhanced aﬁﬁ@qg&dememdeafmym@@ted&ytm%ﬁﬁyp%aﬁgcw@ netiarsl(BireRNaRCEshzins.

complement- n%ent Ssc I)%IC{I& ?Cegu&%glon % gcgte d bi dlﬁ%q\@w aﬁtlva[t}‘n%lﬁryR as
compared J'a wild y omain; c’rease ing to as compared to'a wild-type Fe

domain; orlinked FcyRIIB is currently known to be expressed only in human neutrophﬂs

{0017] FeyRIV (also known as mFcRIV) requires association of the FcR gamma-chain for
optimal expression and function on myeloid cells; its signaling potential is also enhanced by a
cytoplasmic “YEEP” moftif that recruits the adaptor molecule Crk-L and phosphatidylinosiiol-3-
OH kinase. FeyRIV preferentially binds immumoglobulin E antibedies of the b allotype (IgEb) as
well as JgG2a and IgG2b antibodies. Ligation of FeyRIV by antigen-IgEb immune complexes
promotes macrophage-mediated phagocytosis, presentation of antigen to T cells, production of
proinflammatory cytokines and the late phase of cutaneous allergic reactions (Hirano er al. (2007)
Nature Immunology §:762-771). FovRIV is a recently identified recepior, conserved in all
mammalian species with intermediate affinity and restricted subclass specificity (Nimmerjahn et
al. (2005) Immunity 23:41-31; Mechetina er al. “(2(}02) Immunogenetics 54:463-468; Davis ef al.
(2002) Immunol Rev 190:23-36). FeyRIIl and FeyRIV are physiclogically important activation
FeyRs for mediating inflammatory disease triggered by cytotoxic antibodies or pathogenic immune

complexes. FeyRIV is found on dendritic cells, macrophages, monocytes and neutrophils.

[0018] Despite all such advances, a need remains for anti-BCR complex antibodies that possess
therapeutic use in the freatment of autoimmunity, cancer, inflammatory discase, and/or
transplantation, and exhibit improved ability to mediate effector function from the Fe¢ receptors.

The present invention is directed to this and other needs,
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(E) increased binding to EcyRIIB as compared to a wild-type Fe domain. [0037]The disclosure also
provides tR3BHESdiments of such antibodies wherein the antibody is a F(ab52 fragment, a
monoclonal antibody, a Rah) fragment, a single chain antibody or a diabody, and/or wherein the

antibody iggpelaliylinkechtoaiheieralogouspolypapiides 10038]The disclasiie alsaprovides
polynucleotjdes encading any of the above pol ides, [0038a] In one ct, there is provided a
Poyuciogi B e e B ol 2 RBES SE Aot 100380,
In one asplsintheresgyprovidet ¥eeatsesvlthé paippepiite axddefinettabelretedr fheatittbgdspas
defined abgyg; dp.ther RiRpPaIAtien Af 3Meeticamen fRedrRYMaNns £HONKES: A%088A aytaimmune or

immune-mediated Inflammatory disease, [00391The disclosure also includes the use of any of the

above-destfited pEYPELIEES T thensrapaciioseraficdichldn i e vdkmmenbetiesniesf
(especially ahemaiappritic:AnearRuakas aSdWPhama8:194Nantodakinslymphoma), a leukemia
or & myeloma),or.n the yisatmentof anautgimmune ot immync mediated inflammatory disepse
(especially, rolit s Isease, multiple sclerogi%, psoriasis, theumatoid arttri IS, systemic lupus

ery,thematd$d&.. thseRt diabbies?Madttilignadiima, Bcrema whtsatpiccoatmtgdtisofiissisgraft
200911517 I CS00003. B OO The S re asg o tho s N o

. 81. e disclosure also includes the embodiment of such use
wherein thdbridiitdmait %ﬂ%%ﬁ%é a&f‘c%ﬁi&?%&ﬁ@ e RHBRC ASHSASREHE St of
administeriily MQe88nditier amehuntic:agenirsimid | tamebusiyor sEduemtiathpidth theiantiabdyhdf041]The
disclosure jg further direc %E%awggﬁp\%&fb reating.gancer (especially a hematopoeitic cancer such as
lymphoma (e.g., Non-Hodgkin's l[ymphoma), a leukemia or a myeloma) in a patient, comprising
administerifgg, therpatigniathetansuticaliinfiretive amar gl of rayoftherabavesdeserinad:
antibodies. The disclosyre additionally concerns the embodiment of such method wherein wherein the
treatment COMBHSESRHE S EEPBFSumniTetBrinG SPBEEEnE e APBRTH A gBhEiMtTEaRe o usRy &
sequentiallyhidthtiodifictiond yoafad ppltimuigd e vnetieinch ¢hs godyrd it apautimaghat:is Sklected from
an ant angiggenic;agent. 8r,anlIFeRIAN'S AdRDK A CHRMANEIARSLIG ARG AN,g cytotoxic agent

g

[00421The disclosure is further directed to a method of treating an autoimmune or immune- mediated
inflammatorjPHide REyReEletidaty cershies Hisaba witilthlansc iurBesicpsoiieiers, Avemmarsidbarthritis,
systemic lupiksneEibemBatastsodypal diaheias asoklitiss asifviadesr adauaing alopisygermaalitis,
fiorosis, araft sejection. draftversisinast fisease. and inflammatory bowel disegse) In  patient.
comprising”administerning to thé patient a therapeuticany eifective amount of any OFthe
above-described antibodies. [00431Additional advantages and features of the present disclosure will
be apparelfAMIRETSMRsHIN 8 S EIRYYeRHFRmBrOragS Ak arigiesPivhiBh i GetRits prétefred
embodiments i ety entionesBridgt Descuiption@fct hsDirawingsiD4dighicigir eatiatliepigis &1 that is
ali% nm ﬁnt g%ﬁ@ﬂg&%&ti gb&gdm@il% aé@rlilazglﬁbq@gi%% gaangﬁuén@f}@ L%&%X%IMM%@JR}%% §J£EQ
and a humanize antibo . : 0 inventian to the native antibo

1D NO: 6) ) PiGRMEcH (oG LS RS Toaias et S 1o L RATLE ) St
are shownrifide|tfFatelahtptiride M 8 Atfnib &g He 8l ta seq e AR &1 o4 P Big trevp ein #aishle
depicting agiaus/madified esicueis indheilightand dheavy-ehringiof & humarBZedBOERanitiio B3Cof the
invention. {DQAG].Figure: 3.dspigis aR-Aignmentcemparinddhe deavhchainariahie seaionseha or

chimeric BCC1 antibody (SEQ ID.NO: 38) and a humanized BCC2 antib SEQ, ID NO: 22) of the
invention tg‘%h&e %% |“\’/é3%sét&tﬂ%ﬁ igglbdaﬁ @ '5 % V\(I%J: aE?).a rigf/ ﬂ%ﬁlﬁﬁlﬁ?e%?%és%urg% |Iﬁed:ajc>‘at(gﬁgéé? ues
that differ frémiEonsehets eararéRidusi arHatiBsoBE Faraiegidpy Antrd Fard showhriislatketrand
underlined-¢aambering below sequence). [0047] Figure 4 depicts the results of a binding ELISA
conducted to assay the binding of antibodies having various light chains, including chBCC2, hBCC,
hLc-2/chHc, hLc-3/chHc, hLc4/chHc, and hLc-1/chHc antibodies. [0048] Figure 5 depicts the results of
a binding ELISA conducted to assay the binding of antibodies having various heavy chains, including
chLc/hHc-1, chLc/hHc-2, chLc/hHc-3, chLe/hHe-4, chLe/hHe-5, chLe/hHe-6, chBCC2, and hBCC
antibodies. 100491 Figure 6 depicts the result of a binding ELISA conducted to assay the binding of
antibodies having varied light and heavy chains, including hLc-4/hHc-2, hLc-4/hHc-7, hLc-4/hHc8,
hLc6/hHc-2, hLc-6/hHc-7, hLc-6/hHc-8, cliBCC1 and chBCC2.



Detailed Description of the Invention: [0050] The present invention provides chimeric and humanized
antibodies against the BCR complex. The invention also provides methods of using the antibodies and
compositions comprising them in the diagnosis, prognosis and therapy of diseases such as cancer,
autoimmune diseases, inflammatory disorders, and infectious disease. [0051] Reference will now be
made hi detail to the presently preferred embodiments of the invention, which, together with the
drawings and the following examples, serve to explain the principles of the invention. These

embodimeyys pre desoribgd in.sulicient etailig.enablebose akllesin dpa pcactice the

invention, and’it is to be understood that othér embodiments may be utilized, and th t\ég%%ural,
A o [ o 4 h
biologicalthsrit EReRHRaPERRm e AT B8 ATRUERATSUE (?jéiBa{rflng ?rf)lr?]% %ﬁg (iislﬁiﬁr{lltcar?ﬁl scope of the

present inveiation, Linkess: aihemise defined, Bllidedhiiaioand ssientific terms used herein have the
same meaning ommonly.under K rdinary skill in the art to which this invention
belongs. One slf@‘e?d in %ﬁ%og{rh[%r%%@?é?ga}%t%%gﬁgﬁgeference texts for such definitions or for detailed
descriptions of téBhniquescdiSeeiseed Rebeinesihis<e’t@kts include Current Protocols in Molecular
Biology (Ausubet@)t aI.,%%(Aggﬁm(leey & Sons, and supplements through March 2008), Molecular
Cloning: A Laboratory Manual (Sambrook and Russell, 3rd ed., 2001); Single-Molecule Techniques: A
Laboratory Manual (Selvin & Ha, eds., Cold Spring, Harbor. Press, 2 X rotocols in Nucleic
Acid Cheriqg%%y(Be e L T N sl |%@%n§%§§? Tﬁcg ?%ﬁ%??%ﬁ%%ﬁ?@itocols in
Immunology{@oliganmmabf BAS. Vidhi Wiley & Sons, N.Y., and supplements through March 2008),
Making and Usi@g)AntiQ%@§é ARragtisadHansheak(oward & Kaser, eds., CRC, 2006); Using
Antibodies: A Laboratory Manual (Harlow &]I_.\Sne, Coldggiq\%lﬂ reb ,I{:)’ress, 1999); Binding and
Kinetics for MoléBilar BibBisFETSHR ERUGRIB81a-8ting Harbor Press, 2007); Current
Protocols in Phammjacolagy(Ermna @jal., eds., John Wiley & Sons, N.Y., and supplements through
March 2008), The Pharmacological Basis of Therapeutics (Goodman & Gilman, 11th ed., 2006), and

Remington, the Scienge and Rractice af Rharmacy:H-ipincei Wilianus:&Milkins, 21st edition (2005),
for example. A.Definitions [00521 As used herein, the ter%éP%CC" refers t%)[%rgigpggl)éuDgpendent
. b

Cellular Cyt8t6RiERg vamem Vifte Cell- Ie QiePrA &R Ao SIS EBtoxIC colls that express
FcyRs (e.g., monocytic cells such as Natural Killer (NK) cells and macrophages) recognize bound
antibody on a target cell and subsequently cause lysis of the target cell. [0053] As used herein, the
term "antibody" refers to monoclonal antibodies, multispecific antibodies, human antibodies,
humanized antibodies, synthetic antibodies, chimeric antibodies, polyclonal antibodies, camelized
antibodies, single-chain Fvs (scFv), single chain antibodies, immunologically active antibody fragments
(e.g., antibody fragments capable of binding to an epitope, e.g., Fab fragments, Fab' fragments,
F(ab"2 fragments, Fv fragments, fragments containing either a VL or VH domain or a complementary
determining region (CDR) that immunospecifically binds an antigen, etc.), bi-functional or
multi-functional antibodies, disulfide-linked bispecific Fvs (sdFv), intrabodies, and diabodies, and
epitope-binding fragments of any of the above. In particular, the term antibodies is intended to
encompass innnunoglobulin molecules and immunologically active fragments of immunoglobulin
molecules, i.e., molecules that contain an antigen binding site. Immunoglobulin molecules can be of
any type (e.g., IgG, IgE, IgM, IgD, IgA and IgY), class (e.g., IgGi, 1gG2, 1gG3, IgG4, IgAi and IgA2) or
subclass (see, e.g., United States Patent Publication Nos.: 20040185045; 20050037000;
20050064514; 20050215767; 20070004909; 20070036799; 20070077246; and 20070244303). [0054]
Reference to a "B cell antigen receptor” or "BCR" is intended to reference the B cell antigen receptor,
which includes a membrane immunoglobulin (mlg) antigen binding component, or a biologically active
portion thereof (i.e, a portion capable of binding a ligand and/or capable of associating with a
transducer component). The term "BCR complex" is intended to reference the complex of BCR with
transducer CD79a and CD79b components, or biologically active portions thereof (i.e., a portion
capable of transducing an intracellular signal and/or capable of associating with an extracellular ligand
binding portion). [0055] As used herein, the term "cancer" refers to a neoplasm or tumor resulting from
abnormal uncontrolled growth of cells. As used herein, cancer explicitly includes, leukemias and
lymphomas. In some embodiments, cancer refers to a benign tumor, which has remained localized. In
other embodiments, cancer refers to a malignant tumor, which has invaded and destroyed neighboring
body structures and spread to distant sites. In some embodiments, the cancer is associated with a
specific cancer antigen. [0056] The terms "cell proliferative disorder" and "proliferative disorder" refer
to disorders that are associated with some degree of abnormal cell proliferation. In one embodiment,
the cell proliferative disorder is cancer. [0057] Thé&erm "chimeric," when referring to antibodies, refers
to an antibody in which a portion of a heavy and/or light chain is identical to or homologous with an
antibody from one species (e.g., mouse) or antibody class or subclass, while the remaining portion is
identical to or hbmologous with an antibody of another species (e.g., human) or antibody class or

subclass, so long as they exhibit the desired biological activity. Chimeric antibodies of interest herein
inchide "nrimatized" antiboadiee comnricina vvariahle domain antinen-hindina cendriencec darivved from a



[0069] As used herein, the telio "heterologous” nucleic acid denotes DNA, RNA, etc.that is introduced
into a host gall »dd3a fyeteic acid may be derived from any of a variety of sgggesinedding genomic
DNA, mRNA, cDNA, synthetic DNA and fusions or combinations of these. The nucleic acid may
include a polynucelotide from the same cell or cell type as the host or recipient cell or a polynucleotide
from a different cell type, for example, from a mammal or plant, and may, optionally, include marker or
- selection gé¥éé] forg afple s st radis e elings e mpurinreiiss gt Genes, etc. [0070]
The term "hipgeniegion-is geeraly.gefisethaststiiehingifrony @lualbie-Rie?a0mbhumandgG!.
Hinge regioélr%s of other IgG isotypes may be aligned with the IgGIl sequence by placing the first and last
cysteine residues forming inter-heavy chain S-S bonds in the same positions. [0071] As used herein,

the term "hymagizedhas fisHsyabmeaning iU, afk 1 ASnS Rk SIS AUmanization of a non-human

antibody involves substituting the CDR sequences from non-human‘immunoglobulin VL and VH
regions intd B fraP BV ReTERS. Tl ifar s sker v fElm, UhumemAa= #ieeidies i) comprise
additional swbstiyi@asiandanutatensip §e: CH RmamaioN amewek regions inkieduogd toNaerease
affinity or f%other purposes. For example, substitution of nonhuman framework residues in the human
sequence can increase affinity. The resulting variable domains have non-human CDR sequences and
framework sequences derived from human antibody framework sequence(s) or a human consensus
sequence. Rl&liety dhaitickewt hidamirgmeitorkoregignsamaybbeshised$iaglyoopkr.combination as a

basis for a hupmanizrd pikedy. JAAF2lA s sedbelainsdheieim ! i MnemedHiEo Rt Agenkiand

variations theteaf refer t ent :Eat moduylates a 's immune system. In certain embodiments,
i IO R A GR A AR GSE BB Rt gt T It G BB G an
immunomociutaisry dgbritrisideeiritn GAdstinlldtor, agetit aikhAunomodatory agents include, but are
not limited to, small molecules, peptides, polypeptides, fusion proteins, antibodies, inorganic

molecules, miigretic agentsiARd Ord Em%%léﬁﬁo&%lélo&%éﬁﬁ%ﬂg&%ﬁ@ WL
"immunospgcificalty, bindsé{fe%e%%t the specific binding exhik%iée etweegtgm a tibofny and the
epitope that TPPEREENTEEE™cR Bindin g WHiTes/BiCafly ExAbh RRIDBREISSECRHRD. R Fhore
usually at leastistivgut’l uM, preferably at least about 0.1 tiM or less, and most preferably, 0.01 p.M or
less. Preferably, theantibodias of the invention.immunospecifically bind to proteins with high affinity
(e.g., low KO. [0094{] An antibody that immunospecifically binds to an antigen may bind to other
peptides or polypéBtidesaitinfotier ity febrshiiietloy, e.g., immunoassays, BlAcore, or other
assays known in the art. Ryeferafyimaleatiesihatipesifically bind an antigen do not cross react with
other proteins. Molecules that specifically bin ntigen can be identified, for example, by
immunoassays, Bgﬁgore%?’%t Igsrstuébé%ﬁéa%gﬁg%vﬁ“ gp ﬂ%ogs,% of skill in the art. [0075] The thou
"Antibody EnginedRihg Teédtisslogybatititis askebtiarsidrecilrs to technology disclosed in U.S.
Provisional PatentApplicatian.Nas s8R &1.PR4 64942, 523::51/015,106; filed Dec. 19, 2007, and
61/019,051 filed Jan. 4, 2008; US 20040185045; US 20040197347; US 20040197866; US
20050037000; US 900500EH81 F15E 45080515 7651995730060134709; US 20060177439; US
20070004909; US 20070036799; US 20070037216; US 20070077246; US 20070244303; US
2008004441928]S 20080860874 uA1/8684E0nd 4/86R1RG8;dtkSh Patestile whail2u39; WO 04/063351;
WO 06/0884845 Q- Q974245 WA PELEL3665, WQ.0ZAPAB4: W, 07(L08707; 5B &I AS07/86793

[0076] The term "monoclonal antibody” as used herein refers to an antibody obtained from a
population oF<HBRER A HotidgdREdTs 2niEEHRRSN Pe 28 neBRIA N A %%tégé@%@h%%@ the
population areNdenticalExEemOioi@ossible naturally occurring mutations that may be present in minor
amounts, and the tenn "polyclonal antibody" as used herein refers to an antibody obtained from a
population qfhsferosenaus.aniitedies, Monoslonal antibedies are hidhly specific, baing directed
against a single epitope. In addition to their specificity, monoclona an les are advantageous in that
they may bBEYRNES FetshltsiEEsMERIHatin P Sther antibodies. The term "monoclonal” indicates
the character of the antibody as being obtained from a substantially homogeneous population of
antibodies, #d0is notlie beccenstivestasiceghitipeprocugiamod: theant badydy-aayiparticular method.
100771 As ysegd herein, the terms "nucleic acids” and "nucleotide sequences” include DNA molecules
(e.g., cDNA or genomic DNA), RNA molecules (e.g., mRNA), combinations of DNA and RNA -
molecules or hybrid’ DNATRN AN & a5 thaiaddnanisb D fprenRNals duiteersiearmlogs can
be generated using, for examale iiweleekde anaegsswhichingidempHtare not limited to, inosine or
tritylated bases. Such ang%%gs can aﬁ? (;Com%[r'ﬁeoDNAé)r RI(}IA molecules comprising modified
backbones that lend benéficial atHDULES 16 the THOIEEU eué?é ch as, for example, nuclease resistance
or an increased ability to cross cellular membranes. The nucleic acids or nucleotide sequences can be
single-stranded, double-stranded, may contain both single-stranded and double-stranded portions, and
may contain triple-stranded portions, but preferably. igs double-stranded DNA. [0078] "Substantial
sequence identity," as used herein, refers to two or more sequences or subsequences (e.g., domains)

that have at least about 80% amino acid residue identity, preferably at least about 90%, or at least
abhoiit OR0A identityvy when comnaraed and alinoned for mavimiim correcnnndence <enditience idantityy



ttgttacaga ggccaggcca gtctccaaac cgectaatct atctggtgte taaactggac180 tctggagtce ctgacaggtt

cactggcaghggateaggaarcagatttcac actgaaaatc240 agcagagtgg aggctgaggadtaggaaiotattattgct
ggcaaggtac acattttccg300 ctcacgttcg gtgctgggac caagctggag ctgaaa336 [0085]

BCC1VLannnoacidsequence(SEQIDNO: 4): DVVMTQTPLT LSVNIGQPAS ISCKSSQSLL
DTDGKTYLNW LLQRPGQSPN RLIYLVSKLD60 SGYPDRFTGS GSGTDFTLKI SRVEAEDLGI

YYCWQGTHFP LTFGAGTKLE TRATS{8861 BEES U Aictlic acid sequence (SEQ ID NO: 5):
gatgttgtgt tgacccagac tcgactcatbitgteggtéaBcatigjgaca accagcectcc60 atctcttgta agtcaagtca gagcctctta

JaregI0ang gacagane Whaalew AN AsRdA Aascadlee AlclseRag caccinAIt AaIRo o'
taaactggac180 tctggagtcc ctgacaggtt cactggcagt ggatcaggga cagatticac acigaaaatc240 agcagagtgg

aggctgagga tttgggagtt tatemedet YodhaightapmengtcaRan cteicdgitegytgeneiae caaddieday
ctgaaa336 [0087] BCC2YinamineaGidrspauenat:tSEQIDN@7, 6k, BY Vb, TQTRLE. LSVTIGQPAS
ISCKSSQSLL DSDGKTYLNW LLOQRPGQSPK RLIYLVSKLD60 SGVPDRFTGS GSGTDFTLKI

SRVEAED@%\&YYC%Q%%THFP LTFGAGTKL l{.;.KllZ 088 Ig}gé)g VH nucl:l_eic acid sequence (SEQ

losure also provides the en e1its of Suc 1des wherein
ID NO: 7):

ccaac tgcagcagee tggggctyag c?glg gaggc c gggetic agtgaagcetg60 tectgcaagg
ctictggcta caccttcdtc agdtabtygariyadicvgnetie depeagaggiBescctggacaag gecttgaatg gattggtatg

attgatcctt cagacagtga aggiractagd89.aalcanaieh isaaguasamggegacatty actgtagaca aatcctceag

_cacagcctac240 atgcagctca gcagcctgac atctgaggac tctgeggtct attactgtgc aagagctatg300 ggcetactggg
gtcaaggaac ctcagtcacc é?étcct@a@@@i@b@éﬁ%wwgéﬂﬁﬁﬁﬁﬁézgtbeahglf%ﬁ%% %Egb ID NO: 8):

QVQLQQPGAE LVRPGASVKILSCKASE ¥ Fh&YWMNWVKQR PGQGLEWIGM IDPSDSETHY60
NQMFKDKATL T%@:,(ts 'I;eAc\gnlgl %’ﬁ&%

. g%&%&mg AMGYWRQE M Acprd 13 [00901 Ina
preferred embodi of the invention,

even different BCC light chain variable regions were
constructed and studied sdF¢féeA dEEiEhagEP RIS EENE S8quences of these light chain variable regions

are presented below: [0QR3] hB& G hrlinuicivisacis serpeneaidER D NO: 9):
(B) a lysine substitation at Kabat residue 62,
(C) & fysing substitﬁtion at Kabat residue 66;
(D) an alanine substitution ar Kabat residue 67;
(E) a leucine substifution at Kabat residue 69;
(F) a valine substitution at Kabat residue 71; and

(G) a lysine substitution at Kabat residue 73.

[0632] The disclosure also provides the embodiments of such polypeptides wherein:

I the first antibody variabie domain comprises an amine acid sequence selectad
from the group consisting of: SEQ ID NO: 16, SEQ ID NO: 12, SEQ ID NO:
14, SEQ ID NO: 16, SEQ ID NQO: 18, and SEQ ID NO: 26&;

(I the second antibody variable domain comprises an amino acid sequence selected
from the group consisting of SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26,
SEQ ID NO: 28, SEQ ID NO: 36, SEQ ID NO: 32, SEQ ID NO: 34, and SEQ
ID NO: 36.

[0033] The disclosure aiso provides the embodiments of such polypeptides wherein the first
antibody variable domain comprises the amino acid sequence of SEQ ID NO: 16 and the second

antibody variable domain comprises the amine acid sequence of SEQ ID NG: 34,

[0834] The disclosure also provides the embodiments of such polypeptides wherein the

polypeptide is an antibody, and particularty wherein such antibody comprises & variant Fc domain

that comprises at least one modification in the Fc domain relative to 2 wild-type Fe domain.



gatgttgtga tgactcagtc tccactctcc ctgcccgtca ccottggaca gccggcectcc60 atctcctgca agtcaagtca gagcctotta
gatagtgai§§ahagadatalittyaattegl 2ovitsdgcagadmoeaggocaratatasalagyhegechsattt atctggtgte
taaactggmcgg;ggg&;ﬁg&@gacagatt cagcggcagt gggtcaggca ctgatttcac actgaaaatc240 agcagggtgg

aggctgagga tgttggggtt tattactgct ggcaaggtac acattticcg300 ctcacgttcg.gcggagggac caagcttgag
atcaaa336 [ooggg?th”é“i?E?T’&ﬁﬁgPﬁﬁ‘%%fBléé Ei‘&%né’é"(s%‘?ﬁﬁf n %ﬁgﬂjg\g@(%;ﬁ%gegéi%&mvneqp/xs
ISCKSSQSLL DSDGKEYRWBQOPRG SBHRAFLVSKIPEBSGVPDRFSGS GSGTDFTLKI

SRVEAEDVGY YYCWOGTHEP L IEGGRTKNEIKMA 093LIBEE VI busleig agd sequence

(SEQ ID NO: 113. gatgttgtga tgactcagtc tccactctcc ctgeccgt ccttggaca geccggectec60 atctectgea
agtcaagtca gagcctctta §atabtgG YaRagutBid Hgaatg§ifo titctgcaga ggccaggeca atctccaagg

cgcctaattt aztztgg@g}c tageeigoaeldlicigaoeiGeicrsdcagalt Cagap 96RGH GG GiCRDOCA Rigagticac
actgaaaatc240 agcagggtgg, aggctgagga tgit tactgct gg ta ttcc tcacgttcg
gcggagggac caagcttgaﬁ%ﬁ@%%ﬁ%@%&%@n%%ﬁtiggg%ﬁ%%i@%é%@ﬁ%@%@ 2):
DVVMTQSPLS LPVTLGRHASIBCGKSSQSLL DSDGKTYLNW FLOQRPGQSPR RLIYLVSKLD60

SGVPDRFSGS (SGTRRTLY SRNEARNOYXCOGTHER LTEGEGIKLE 3100951 hBCC
VL-3 nucleic acid sequence (SEQ ID NO: 13): ég{ggggiga }gac?ggtc tccactctcc ctgcccgtca cccttggaca
a

gecggectees0 atctectgedAgtcanbtédtiaget Blaagacath tthaattgg120 titcagcaga

ggccaggcca atctgopaag.Cgeste@itt atctggrgic taaavtyuaché P lotgggieaicagacagatt cagcggeagt
gggtcaggca ctgatttcac actgaaaatc240 agcagggtgg aggctgagga tgttggggtt tattactgct ggcaaggtac

(S£Q 1D gﬁ?af;‘;?g%%gg’ggggﬁg@f@%@%@%@%@?@@f@%@%@ﬁ%‘g;gg‘ggeggeme
RLIYLVSKe H6eBGUHDREIGT GEETD ETCKISR YEARDYE ¢ WY PR TR TKLE
1K112 [0QRZ4LhBEL M ladcRYE RiC Relch FRAM BRCE R RN S):

(A) enhanced antibody-dependent cell-mediated cytotoxicity (ADCC) function;

(B) enhanced complement-dependent cytotoxicity (CDC) function;

<) increased binding to an activating FeyR as compared to a wild-type Fe domain;

(D) decreased binding to FeyRIB as compared to a wild-type Fc domain; or

(E) ncreased binding to FoyRIIB as compared to 2 wild-type Fe dormain.

[0837] The disclosure also provides the embodiments of such antibodies wherein the antibody is
a F(ab"), fragment, a monoclonal antibody, a F(ab) fragment, a single chain antibody or a diabody,

and/or wherein the antibody is operably linked to a heterologous polypeptide.

[0038) The disclosure also provides polvnucleotides encoding any of the above polypeptides.

{0038a] In one aspect, there is provided a polymucleotide encoding the polypeptide as defined above, or the

anttbody as defined above.
[0038b] In one aspect, there is provided the use of the polypeptide as defined above, or the antibody as defined

above, in the preparation of a medicament for the treatment of cancer or of an awtoimmune or immune-mediated

inflammatory disease.

[6039] The disclosure also includes the use of any of the above-described polypeptides in the

preparation of a medicament for the treatment of cancer (especiaily a hematopoeitic cancer such as
as lymphoma (e.g., Non-Hodgkin's lymphoma), a leukemia or a myeloma} or in the treatment of
an autoimmune or immune-mediated inflammatory disease (especially, Crohn’s disease, multiple
sclerosis, psoriasis, theumatoid arthritis, systemic lupus erythematosus, type 1 diabetes, vasculitis,
asthma, eczema and atopic dermatitis, fibrosis, graft rejection, grafi-versus-host-disease, and

inflammatory bowel discase).
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gatgttgtga tgactcagtc tccactetce ctgecegtea cecttggaca geeggecteeb0 atctectgea agtcaagtca gagectetta

gatagtgatgwjaaagstam ttgaattgg120 tttcagcaga ggccaggceca atctccaaac cgctteaithatciggigtc
taaactggac180 tctggggtcc cagacagatt cagcggcagt gggtcaggca ctgatttcac actgaaaatc240 agcagggtgg

aggctgagga tgttggggtt tattactgct ggcaaggtac acattttccg300 ctcacgttcg gcggagggac caagcttgag

atcaaa336 ] hBCC VL-4 amino acid sequence (SEQ ID NO: 16): DVVMTQSPLS LPVTLGQPAS
|SCKSSQ§E§8%ESS% y W%H‘B&B@Wﬁ PUER P60 SE I R BSGTDFTLK

SRVEAEDY G o\ waTHmmd i 0B GTK cEmKistothgatontgigdainttoigea ttotgtdgaetettgggtee

agcagggtogeetearaiica daactnagln AaiaaagieAgaaeAggcca cagacagatt aggctgagga geggagggac acid
sequence tccactctcc gagcctctta atctccaaag cagcggceagt tgttggggtt caagcettgag (SEQ ID NO:

ttt gggtcaggca tat tactgct atcaaa
ctgcecgtea gatagtgatg cgcctaattt gggteag

closure 15 er dirécied to a method of treating cancer (especially a
hematopoeitic caacer such as lymphoma (e.g., Non-Hodgkin's lymphoma), a leukermia or a
myeloma) in a patient, comprising administering to the patient a therapeutically effsctive amount
of any of the above-described antibodies. The disclosure additionally concerns the embodiment of
such method wherein wherein the freatment comprises the step of administering a second
therapeutic agent simultaneously or sequentially with the antibody, and particularly wherein the
second therapeutic agent is selected from an anti-angiogenic agent, an anti-neoplastic agent, a

chemotherapeutic agent, and a cytotoxic agent.

[0042]  The disciosure is further directed to a method of treating an autoimmune or immune-

mediated inflammatory | disease {especially, Crohn’s disease, multiple sclerosis, psoriasis,
rheumatoid arthritis, systemic lupus erythematosus, type 1 diabetes, vasculitis, asthma, eczema and
atopic dermatitis, fibrosis, graft rejection, graft-versus-host-disease, and inflammatory bowel
disease) in 2 patient, comprising administering to the patient a therapeutically effective amount of

any of the above-described antibodies.

[0043]  Additional advantages and features of the present disclosure will be apparent from the
following detailed description, drawings and exampies, which iliustrate preferred embodiments of

the mvention.

Brief Description Of The Drawings:

[0044] Figure 1 depicts an alignment comparing the light chain variable regions of 2 chimeric
BCC1 antibody (SEQ ID NO: 37) and a humanized BCC2 antibody (SEQ ID NO: 10) of the
inventicn to the native BCC2 antibody (SEQ ID NQO: 6). Gray highlighted residues indicate
residues that differ from Consensus; Kabat 37 and 45 are shown in boldface and underiined

(numbering below the sequence).

[0045] Figure 2 is a chart depicting various modified residues in the light and heavy chains of a

humanized BCC2 antibody of the invention.

[0046] Figure 3 depicts an alignment comparing the heavy chain variable regions of a chimeric
BCC1 antibody (SEQ ID NO: 38) and 2 humanized BCC2 antibody (SEQ ID NO: 22) of the
mvention to the native BCC2 antibody (SEQ ID NO: 8). Gray highlighted residues indicate
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17): cccttggaca gaaagacata atctggtgtc ctgatttcac ggcaaggtac gccggecccc tttgaattgg taaactggac

actgaaaatc acattttccg_1001001 "BCC VL-5 amino acid sequence (SEQ I[%%@Bsé@ @% TQSPLS
LPVTLGQPRIICEAREEOSLL DSDGKTYLNW FLOQRPGQSPK RLIYLVSK v SGS

GSGTDFTLKI SRVEAEDVGV YYCWQGTHFP LTFGGGTKLE IK112 gatgttgtga atctcctgca tttctgcaga

tctggggtee ageagggtgg cteacgticg tgactcagtc agtcaagtca ggccaggeca cagacagatt aggctgagga
gcggagggassidwsisBaglifnciol ctastotos; dedet reidustcitd8abt tadiggladt edddaye daagdhgag
(SEQ ID NQ; E9): GigcheaiEaERaIHgARR BAcRIcEIcmaatagtgatg gaaagacata titgaattgg cgcctaattt

atctggtgtc taaactggac gggtcaggca ctgatttcac actgaaaatc tattactgct ggcaaggtac acattttccg atcaaa
1001021 hBCC VL -6 amino, acid sequence (SEQ ID,NO:.20); DVV. PLS LPVTLG
|SCKSSQ§L°§%S 'é‘%“f\??.ﬂf\%\ﬂﬁL‘E%E@%Ssgﬁ%ﬁﬁ}‘ﬁ%aéﬁ%ﬁ%%%ﬁfés@ét\é”sl%"%@ém
SRVEAE DM@ Y GWIQOEHTP lighF GE G TitEdKg thBITA 08CehB e Nc dhing@éle, $é§uence

(SEQ ID NO330):-RMYMTQERLEASHNIGQPAS ISCKSSQSLL DTDGKTYLNW LLQRPQGSPN
RLIYLVSKLD60 SGVPDRFTGS GSGTDFTLKI SRVEAEDLGI YYCWQGTHFP LTFGAGTKLE LK112

[0048] Figure 5 depicts the results of a binding ELISA conducted to assay the binding of
antibodies having various heavy chains, including chlc/hHe-1, chlLc/hHe-2, chle/hHe-3,
chl.c/hHc-4, chlc/hHe-5, chLe/hHe-6, ¢chBCC2, and hBCC antibodies.

[0049] Figure 6 depicts the result of a binding ELISA conducted to assay the binding of
antibodies having varied light and heavy chains, including hl.c-4/hHe-2, hLc-4/hHc-7, hl.c-4/hHe-
8, hLe6/hHe-2, hlc-6/hHe-7, hlLc-6/hHe-8, ¢chBCCI and chBCC2.

Detailed Description of the Invention:

[0058] The present invention provides chimeric and humanized antibodies against the BCR
complex. The invention also provides methods of using the antibodies and compositions
comprising them in the diagnosis, prognosis and therapy of diseases such as cancer, autoimmune

discases, inflammatory disorders, and infectious disease.

[0051] Reference will now be made in detail to the presently preferred embodiments of the
invention, which, together with the drawings and the following examples, serve to explain the
principles of the invention. These embodiments are described in sufficient detail to enable those
skilled in the art to practice the invention, and it is to be understood that other embodiments may
be utilized, and that stractural, biological, and chemical changes may be made without departing
from the spirit and scope of the present invention. Unless otherwise defined, all technical and
scientific terms used herein have the same meaning as commonly understood by one of ordinary
skill in the art to which this invention belongs. One skilled in the art may refer to general
reference texts for such definitions or for detailed descriptions of techniques discussed herein.
These texts include Current Protocols in Molecular Biology (Ausubel ef al., eds., John Wiley &
Sons, and supplements through March 2008), Molecular Cloning: A Laboratory Manual
(Sambrook and Russell, 3" ed., 2001); Single-Molecule Techniques: A Laboratory Manual (Selvin
& Ha, eds., Cold Spring Harbor Press, 2008); Current Protocols in Nucleic Acid Chemistry
(Beaucage et al., eds., John Wiley & Sons, Inc., 2000); Current Protocols in Immunology {Coligan
et al., eds., John Wiley & Sons, N.Y., and supplements through March 2008), Making and Using
Antibodies: A Practical Handbook (Howard & Kaser, eds., CRC, 2006); Using Antibodies: A
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[00104] A comparison between the light chain variable regions (VL) of a native BCC2 antibody (SEQ
ID NO: 6) I ic BCC1 antibody (SEQ ID NO: 37) and a humaniz ihody (SEQ ID
NO: 10) of%%%@gﬁilﬁvention is depicted in Figure 1. Although it can beﬁggz[n%t %?ggﬁqu%gber of
residues have been changed in these particular chimeric and humanized sequences, it is not
necessary to modify all or most of these residues when engineering chimeric and humanized
antibodies'@berporypdpire SErivE flentidno Eoriie mbenBisrvadiableFodisa mddeierdde to
modify oneRIdnkie Besidues @b PaRH WK 3ZaThibswhicH atopiad MFgurarkhyrhaldiacamand

underlining,the residues_(Kabat numbers are shown, upder h the sequence far these,residues). In a
oreforted SHTBRHER: & R oo 0L Lo S0 SRS B ATeRASK o
R45N subgfiftitiof horPhetinack) e Bestthb Tibrep eittivh Epesfdotere S fodifeations d.e 2090 ddidations
other than eihsifiyons Suphle.madga Rou Risid herhdsRiRtRanaousmaslied feaklygs n the
light and heavy chains of humanized BCC antibodies of the invention, any of which modifications may
be made if4HE aftissaR¥end polypeptides of the invention. [001051 In various embodiments, the
antibodies comprise an immunoglobulin light chain variable region (VD that is a humanized BCC VL,
which prefarably hd3efilg@ahssubstitution, or an R45K or WO 2009/151717PCT/US2009/038171
R45N substitution, or both.In a preferred embodiment, the antibodies comprise an immunoglobulin VL
that is a hufi&alzetspese e fiefepretePiHly sdmipitsertiprd s BgorKies: SRBE® (NG, JEQ ED
nUceic acid Senence of SEQ NG 8 SEOIDND 1n. SEO T NoL 13 SEB D NGy 18 SO 1D
nucleic acid sequence, o : 9 11, 13, ); 15,
NO: 17, or"éﬁ&?’fﬁb‘;rﬁiﬂ? i@ﬁ%&?ﬁw%ﬁ%ﬁ%&%@iﬁiﬁ%&g? ﬁ?ﬁ?gézﬁﬁ?%ﬁﬂ%ﬁﬁbb@%bﬂﬁn light
chain comptisiry @lhum adizegiBQCMks Wwhichl ightacdvairzlpreferably comprises a sequence selected
from the group consisting of SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ
consising ot SEO 10, NO. 5, SO D NO: 11 SEG IDNO: L Lo 1 NG, 1o SE6 0 KO, L7, and
consisting of _ : 9, SEQ. 11, .ID.NO: , O: 15, NQ: 17, an
SEQ ID NGB 1887 %158%‘ SeMBothEnt, ‘ﬁ?é’%%t%ﬁ‘i@écc%%ﬁ & a 1%6&85%815% light
chain varighblgdegibrnfvidditbat deneichidnenbBGE, \dnglehichmpfefealily hamgQ8kinsub#tiditon, or an
RASK o RaN,SHBSIHOR R allbolf REefarer emBadiment- i AR IaRAIRs GORRASE

CCVL, which preferabl

immunoglobulin VL that'is a chimeric , g € y comprises the sequence of SEQ ID
NO: 37. [0EPPFIn L préfdrr SO ARNIERIE v e ition, Mitfraiterdnt Bemdaviaiiiyariable
regions wer@maﬂsgrmﬂ&a andistudiet] Theaiicleia ans@emisnagidseasisingesgbthesSpHieduy chain
variable regions are. Bresgniadpelon; 100108) hBMG VKA DuSIfiGAdH SaleRes (SRR IMNO: 2L
caggttcagc tcctgcaagg cctﬁgacaag aatCadatgt atggagctga ggctactggg tggtgcagtc cttctggtta ggcttgagtg
tcaaggacalygagiersas JucdsdigdetiRpiiracuy citerisicerhrgtioidy dycheengytarigargac
cacggtcacegigangaag f-AAaIREIEaAOAIMSERE CARAGACA BCITSEPIET FiricatedallRGastiaBgigaaggtc
tgaactgggt acaggcc cagacagtga aactcactac catccacgag cacagcctac attactgt agctatg 60 120
150 240 300 S TUR BT TR T T oaTis A R TE e S EONT e 235 et VD SR
VKKPGASMKVHERIKABBY Fie T B @AIRGEQGLEWMEH TRRSDIEFHYBINQMPKDRVTM
ST T M PLRSRDIANY Y GORANM W ORG TR TXSHAHRRLIGL NAC G a2 nuclel

acid sequence (SE : 23). caggticagc tcctgcaagg cctggacaag aatcaaatgt atggagctga

ggctactgad HgRAEt: GHEHBIE gbRgatt R GcAS SR iag B ALa a2 B 5o
cacctttacc gRTgUHEaly; apCACGaIgRIIyNrgacisasad itace2gtgEagaagc ctggegecte agtgaaggtce
agctactgga tgaactgggt gcgacaggcc attgatcctt cagacagtga aactcactac accacagaca catccacgag

CacagCCta?@gggc?@@{eﬂguﬁ%g;g%%Qa&%@Q 1@&%&98{6%1' “BCR” is intended to reference the B cell
antigen receptor, which includes a membrane immumoglobulin (mig) antigen binding component,
or a biologically active portion thereof (i.e, a portion capable of binding a ligand and/or capable of
associating with a transducer component). The term “BCR complex” is intended to reference the
complex of BCR with transducer CD79%a and CD79b components, or biologically active portions
thereof (i.e., a portion capable of transducing an intracellular signal and/or capable of associating

with an extraceliular higand binding portion).
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100111] hBCC VH-2 amino acid sequence (SE() ID POD: 24): QVQLVQSGAE VKKRGASVKV
SCKASGYTFT - SYWMNWVRQA RGQGLEWIGM IDPSDSETHY60 NQMEKDRVTM TTDTSTSTAY
MELRSLREBEMAGHEARAM GYWGQGTTVT VSS113 [00112] 1113CEAYSZWGARIL Acid
sequence (SEQ ID NO: 25): caggttcagc tggtgcagtc tggagctgag gtgaagaagc ctggcgcctc agtgaaggtc60
tcctgcaagg cttctggtta cacctttacc agctactgga tgaactgggt gcgacaggecl120 cctggacaag ggcttgagtg
gatgggaat@tafgjatdctisayacaigigbedemnic aetacl Sefaattamatgb keangyacaa @gdtag doiy abegtagaca

calccacag, aRgRAIaGRAMAI98a0A0aR0RtKF I aRiR!claRG R AfgacCalbhalacioliGaR0ags!algs00
ggctactgg ggcaagg%ac cacggtcacc gtctcctca339 [00113] hBCC VH-3 amino acid sequence (SEQ ID

NO: 26): QVRRMNRFSGAL AP FeR KESVE ET S PRI Reptsernct (Rt
IDPSDSE Tirl 66 NQBAGH DA BarB¥DIET T A YobHzh RELRSD DN AN XX GARAY BY WGQGI TVT
VSS113 [001 141 hBCE YH:A4 arcleic acid seqyence (SEQIDNG: 271 gagaticagc,iggiacagte
tggagctgag g%g‘aagfagc gtggcgcc c agtg aggtc%o tcctgcaagg cttctggtta cacctttacc agctactgga

tgaactggggsyatatyth 220cctigganssagnygvittgagty gatgggaatg attgatcctt cagacagtga aactcactac180
aatcaaatgt tcaaggacag agtcaccatg accgtagaca catccacgag cacagcctac240 atggagctga ggagcectgag

atctgacgaq@egy cagigioatiactgipsropgagotaiy 3t gethuiglfggbaatiggas ortggtcasordieicrica339
1001151 hBCC VH-4 amino acid sequence {SEQ ID NO: 28): OVOLVOSGAE VKKPGASVKYV
SCKASGW%?SWW\[}W%’R e ?Em 5 §5’§E%VQ%3% ALY, Té DTATSTAY
MELRSLRSBHEFANSOARAEGYWGQGTTVT VSS113 [00116] hBCC VH-5 nucleic acid sequence
(SEQ ID NO: 29): caggttcagc tggtgcagtc tggagctgag gtgaagaagc ctggcgcectc agtgaaggtc60 tcctgcaagg
cttctggtta qasstitachagetactgimtgasctggst geganaggcatPodetggdeaay gyctigagly gatghighaty
atigatectt cagacaglan aaclcacae 1A, aaleRaelLIRaATEALAR AUIGASRAID AGSOIABRGR FRiCARDa0

n
cacagcctag 0] atggagctga ggagcctgag atctgacgac acggccgtgt attactgtgc gagagctatg300
species (e.g., mouse) or antibody class or subclass, while the remaining portion 18 identical 1o or

homologous with an antibody of another species (e.g., human) or antibody class or subclass, so
long as they exhibit the desired biological activity. Chimeric antibodies of interest herein include
“primatized” antibodies comprising variable domain antigen-binding sequences derived from a

non-human primate (e.g., Old World Monkey, Ape, etc.) and human constant region seé;uences.

[0858] As used herein, the term “Complementarity Determining Region” or “CDR” refers to the
amino acid residues of an antibody variable domain that are necessary for antigen binding. Each

variable domain typically has three CDR regions identified as CDR;, CDR; and CDR;.

[0059] As used herein, the term “diabody molecule” refers to a complex of two or more
polypeptide chains or proteins, each comprising at least one Vi, and one Vg domain or fragment
thereof, wherein both domains are comprised within a single polypeptide chain. In certain
embodiments a “diabody molecule” includes molecules comprising an Fc or a hinge-Fc domain.
Said polypeptide chains in the complex may be the same or different, 1.c., the diabody molecule
may be a homo-multimer or a hetero-multimer. In specific aspects, a “diabody molecule” includes
dimers or tetramers or said polypeptide chains containing both a Vp and Vy domain, The
individual polypeptide chains comprising the multimeric proteins may be covalently joined to at

least one other peptide of the multimer by interchain disulfide bonds.

[6066] As used herein, the terms “disorder” and “discase™ are used interchangeably to referto a
condition in a subject. In particular, the term “autoimmume disease” is used interchangeably with
the term “autoimmune disorder” to refer to a condition in a subject characterized by celluiar, tissue
and/or organ injury caused by an immunologic reaction of the subject to its own cells, tissues

and/or organs. The term “inflammatory disease™ is used interchangeably with the term
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ggctactggg ggcaagggac cacggtcacc gtctectca339 [00117] hBCCV14-5annnoacidsequence(SWID1NO:
30): QVQ%%@%%EKPGASVKV SCKASGYTFT SYWMNWVRQA PGW@&\% ”

IDFSDSE KDRVTM TVDKSTSTAY MELRSLRSDD TAVYY (]3(])GTTVT
VSS113[00118] hBCC VFI-6 nucleic acid sequence (SEQ ID NO: 31): caggttcagc tggtgcagtc
tggagctgag gtgaagaagc ctggegecte agtgaaggte60 tecctgcaagg ctictggtta cacctttace agetactgga

tgaactgggt fearagete 1EoTdetgdacasy doyctgertiiemtbgs ety atghtrnetaihbagifraaricdetac180
aatcaaaagheR0EAcReAICALEHERLCICAIAEASRICEAREAE CREAGEGRAGA Blodageigadggagcctgag

atctgacgac ccgtgt attactgtgc agctatg300 ggctact caagggac cacggtcacc gtctcctca339
(0011] hEC TR B 2070 LU FOES R0, 0 O ot AL TR PEASU R
SCKASG YIHeT, S¥WMAVNWR QA BEBGIEWRMGHNHDRSDBETRYE0 NOKEKDRBMIEEDTSTSTAY
MELRSLRSDD TAVYYCARAM GYWGQGTTVT VSS113 [00120] bBCC VH-7 nucleic acid sequence

(SEQ ID Nguel3): croaiinngertegiacaate J9gsarteae g igasgaacs &ugsotetcmaigaageiatCiectgcaagg
cttctggtta cacctttacc agctactgga tgaactgggt gcgacaggccl20 cctggagaa cttgagtg gatc tg
attgatectt BRI BA AR E B A MLt (R O Chl A5 EaEe Al BB a g Bk e Rogag
cacagcctadAdieWw® 2008t15b 74T PGS RE0 91088 bRz atgaaymigely gayditig ag kictgpegdds,

T o B L e A A e

VH-7 amino acid sequence (SEQ 1D NO: 34): QVQL E :
SYWMNWSYRR D O Ewr v ?@ﬁ%*s@ﬁ%"@d’ﬁ@?&#WW?W%@%T%WWE@%@RSDD
TAVYYCARMEEYWGQGTTVT VSS113 100122] hBCC VH-8 nucleic acid sequence (SEQ ID NO:
35): caggttcagc tcctgcaagg cctggacaag aatcaaatgt atggagctga ggctactggg tggtgcagtc tggagcetgag

gtgaagaagfpetslogiia canclinact.ngcieciage 495tidagty alsdecatdAligales thicargaarad.agicaccaty
accgtagaca gga cctgag atctgacgac acggcecgtgt gcaagggac ca%ggtcacc gtctcctca ctggegecte

tgaactgggtaeg aEfg@%%?c&'géga&gFﬁtfa‘fﬁ%Cm igand. ~An antibody may have one or mof¢ elfector

functions. Non-limiting examples of antibody effector functions include antibody-dependent cell-
mediated cytotoxiecity (ADCC), Clq binding, complement dependent cytotoxicity (CDC), down
regulation of cell surface receptors (e.g., B-cell receptor; BCR), opsonization, opsonophagocytosis,
cell binding, and rosetting. Effector functions include both those that operate after the binding of

an antigen and those that operate independent of antigen binding.

[6663] As used herein, the term “epitope” refers to that portion of a polypeptide or protein or a
non-protein molecule that is immumospecifically bound by an antibody.. An epitope may have
immunogenic activity, such that it elicits an antibody production response in an animal. The
ability of an epitope to immunospecifically bind an antibody may be determined by for example,

an immunoassay. Epitopes need not necessarily be immunogenic.

[06064] The terms “Fc receptor” or “FcR™ are used herein to describe a receptor that binds to the
Fc region of an antibody. An exemplary FcR is a native sequence human FeR. An FeR may be
one which binds an IgG antibody (a gamma receptor) and includes receptors of the FeyRI, FeyRI1,
FeyRIIL, and FeyRIV subclasses, including allelic variants and alternatively spliced forms of these
receptors, e.g., there are at least two known FeyRII receptors, FoyRIIA and FeyRIOB. The term
FcR also includes the neonatal receptor, FcRn, which is responsible for the transfer of maternal

IgGs to the fetus.

[0665] As used herein, the term “Fc region” is used to define a C-terminal region of an IgG
heavy chain. Although the boundaries may vary slightly, the human 1gG heavy chain Fe region is
defined to stretch from Cys226 to the carboxy terminus. The Fe region of an 1gG comptises two

constant domains, Cyp and Cys. The Cxy domain of a human IgG Fe region (also referred to as
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agtgaaggtc gcgacaggcc aactcactac cacagcctac gagagctatg 60 120 180 240 300 339 [001231 11BCC
VET-8 amino acid sequence (SEQ ID NO: 36): QVQLVQSGAE VKKPGASVKY SCKASGYTFT
SYWMNWHYRARBEHELEWIGM IDPSDSETHY60 NQMFEDRVTM TVDTS TSR HPIMELRSLRSDD
TAVYYCARAM GYWGQGTTVT VSS113 [00124] chBCC1 VH amino acid sequence (SEQ ID NO: 38):
QVQLQQPGAE LVRPGASVKL SCKASGYTFT SYWMNWVKQR PGQGLEWIGM VDPSDSETHY60
NQMFKDKATY TdfkakeP SR Qs TohTHER SAVYAY GARAM MVEBQGT &Y T,y 86148 dG01251 A
comparison between.the heav: ain variable regions.(\V f tive BCC2 antibody (SEQ ID NO: 8)
and a chimﬁél%%%%%cgﬁ 0883%6 é&ﬁ%%%?@é}’%‘hﬁaﬁ%‘?%?%ﬁﬁ?ﬁ BCC2 antibody (SEQ ID NO: 22) of
the present invention is depicted in Figure 3, Although it can be seen that a number of residues have
been chanif¥§6h thbsepartieliareiiierieiand HefhaniZBdeSEBR ATib SoH 8 6t riEtdesafitotnodify all
or most of thesairesisue sawhenl RAgiEeriagoehinmefic tadtusmasnizefl apiibedidsandpokypeagtides of

the invention. For the .heavy.chain variable region, it is.pr feraabl tQ ri or.more residues at
positions 4@,81 5esétgw e}b%%(g’y§ﬁ¥aflsuacnﬁ%iigiﬁﬁ% ﬁﬁ%ﬁqt@ﬁﬁcégﬁgg%%ﬁgﬁﬁ% 3rz{c{nd
underlininditfregesieties ((khtjacal misets wrunsHOWknsebreradites thEhssgeafe a1y theseesues). In a
preferred emhadimeaet .2 dawRanized Qqebinede Biifo \diGORIESES @ne0k Merealhefolnwing

modifications: M48], M62K, R66K, VV67A, M69IT, 'Igj%v (ﬁr 'E?lv Ftnd T73K, a%éofnt e nLodi jcations
shown in FIEHES: of R SREPReB At bR o A B H GRS OtHER thiar Sabstiutony oot 26] In
various embodiments{ thecantibodied ooimpAsdsanbien thempuitdulifsdiayyegioainf\amiabl éefelbion (VH)
that is a hupARARR GeHheIShRGIRIARICARE A MOTG MARL JMR2IRAI: ¥BRdMEBk, T7LV.
or T71V and T73K modifications. In a preferred embodiment, the antibodies comprise an
immunogldb’tﬁﬁr?VN that is a humanized BCC VH, which preferably comprises the sequence of SEQ ID
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID
NO: 34, or B&Q)] |DAN @:8 bewhistenconetHhMt maseisdcidise quércE sk IDING: 2An1BED ID NO:
23, SEQ IDN: 25w HE s PN Qeritfis SERHMNR RG0S E QAP NG FheS ERIRNA33: §:8EQ 1D NO:

35. In other embodiments, the antibodies comprise an immunoglobulin heavy chain comprising a
humanized SRR WHILK RRERAPEAR BTGP prié GERBREY Sefectisd 1ol W group
consisting of 8&R. |TNrZ2:SBEQnENNE): 24bSEE 1BHNO 11HR6IISEQID NQ@: R8MIERXRHonN®Y30, SEQ
ID NO: 32, SEQ ID NO: 34,.and SEQ | ; ' y iG.aci lected
from the gr((i)%tf f)%%%%ﬁn%o o%%é% %Qtﬁ%m’é?%%ig sr'Itlfé)%l\gl%g:a %%8%%Q@%Hll\l%l§ :95%‘,%@ ég{%}g%cgﬁ% SEQ
ID NO: 29, i8Een ofidiuman $Edqty Fpepo3s: GHSES 1pree 250010 FSheEio ek AibBeifents, the
antibodies comprise an inununoglobulin heavy chain variable region (VII) that is a chimeric BCC VH,
which pref¢oaby coheptisas Gneor cheire ™ Might MBG2K, RELK, MERAcMBGOLsrBbEViegioR 7 1Wdnd 173K
modifications, rred e i t, th ibadies.comptise, an. i I ' tisa
chimeric Bg%a%%;}@vﬁﬁﬂg%?ﬁ&s (@z?ng‘ Pis;ﬁé%%gp(ggqu%ﬁgmg géqull% gﬁ@g%gé%g%é%ﬁu other
embodiment§uthe digbodied csmpiise a%ﬁ?ﬁ‘ﬁ\uﬁgg’fébiﬁﬁﬁrlig}ﬂt hEfRPariabeEgitn POTYREL is a
humanizedi@reRimengiBCid\he ancqlseicRnaprsaas inHinegiohulisdaeavnghaldivaiaieadegion
(VH) that is a hymanized or chimeric BCC V. The antibodies / comprise any. combination of the VL
and VH reg(fA’O%SLil Sl egda Htéﬁ?cé%sll;t)r ex%rr?f) 3 %rﬁcgﬁr\?g ltev?/ﬁﬁ%a%ﬁau%aﬁf?gan% Iﬂl,]%mrlllg ri\?(gﬂ({)lfﬁswith a
chimeric Vi, . befihévized:mer Watting eomlishizbdingiand trarheaniy debivs. Withalsorametle SeHEng
humanized; Ml With aative Mptea GhmeriaWbpwith 2 fumanized Yis a.emismesicdlaithi aimeric
VH, or a chimeric VL with a native V. Each of tEes,e combinatigns may be fin-ther varied by the
understandif§itRct 1A £BPRIYSATFBITEMYS, Hhe APRslTEHTdy e BURIRiBh ERiRaR- RlHaRized or
native) of avid@tld asdilnody, od:thed\Vid nddiom mene beniny ersiten fidtmaribricgspunséiizéd entrgative) of a

BCC2 anti ice- MAKIQUS: ' , [ i ri ae of the
o oo B B R Vi,
hBCC VL-FhanBienngs ssHircenyent ipeenvedrbeapheees veuphsreringecgesteny frRse C VH-3,
chBCC VL 4fiBGinéidioh B, M dhidkfe kbl ghRkaim M 4 RBGEIY bbarhBGE\decliBGC 'VH-2,
hBCC VL-4 / hBCC VH-7.hBCC VL- CC VH-8, h VL.-6 CC VH-2,.hB L-6./ hBCC
VH-7, or h _%\gti%'?%dé?fét%‘? P%{é preferre aéﬂr%g)%_infﬁnﬁiiﬁé@ anti 5§ g%%?n%%s\{g eognlgggf the
combinatiorgionV Temuay#d retsiginsssed forlaGrmdsielo copsptExE hp lerpdonibitEt offscamyingind VH
regions Heawy Ghaib N ariahigiRegiom (e)rMatieHupanizedinf Mksaleated dhanp B Glahiths or BCC2
VL and a VH selected from hBCC VH-1, hBCC VH-2, hBCC VH-3, hBCC VH-4«1 hBCC.VH-5, pBCC
VH-6, hBCERALEY 105 RREOth 18R SRl TiRShi™s EELNIE BF £ RRESHATLE ¥ ted from
chBCCI VH or chBCC2 VH A VL selected from hBCC VL-1, hBCC VL-2, hBCC VL-3, hBCC VL-4,

hBCC VL-5, or hBCC VL-6, and a VH selected from BCC1 VH or BCC2 VH
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A VL selected from hBCC VL-1, hBCC VL-2, hBCC VL-3, hBCC VL-4, hBCC VL-5, or hBCC VL-6, and
a VH selegigdl-amfiGC VH-1, hBCC VH-2, hBCC VH-3, hBCC VH-4, hBEfptoo0h&eC VH-6,
hBCC VH-7, or hBCC VH-8 A VL selected from hBCC VL-1, hBCC VL-2, hBCC VL-3, hBCC VL-4,
hBCC VL-5, or hBCC VL-6, and a VH selected from chBCC1 VH or chBCC2 VH A VL selected from
chBCC1 VL or chBCC2 VL and a_VH selected from BCC.l VH or BCC2 VH_A VL s ted from
ohBOG | VISoF EREEES Yiosniies VP ibiey W%%%@W@f%@é%@?ﬁé%?%%ﬁsm
VH-4, hBADYHEER;ABCC VH-6, hBCC VH-7, or hBCC VH-8 A VL selected from chBCC1 VL or
ehBCC2 VL and a VH selected from chBCC1 VH or chBCC2 VET [00130] The polypeptides

(especiallygbodies)contemplated-my temraseniinventienRaihR i dsAMRIRX Wihmagsanother or
‘with other non-immunoglobulin polypeptides (e.g,, enzymes, ho r%ones, s(t{%;ctural rofteins, etc.). For
example, é%“@ﬂ‘?ﬁ%‘ﬁfﬁ’i‘éﬁt}fﬁ%fﬁ?}OV' Blﬁicl%aecg%&éa%ﬁﬁwg?&%% iBridig T PORPEptideEs wherein
one of saidnpibliipe ptidesicdrizyiseBlaAedVy chaintheid hé othé fipolyp ep idmbosiprises evariant light

chain, or WhR'GIR bR R YRRPHARR EAMBHARCIR SR TGS A ISAGE o OMAIPHAG bR JNegliated by

any suitable technique, including by dimerization/multimerization at a dimerization/multimerization
domain sucBEtHsderH sehmasicridefion 2o FbRR%YHsTetRical I B G RYICURY linkage)
(which in semensprigxdsasypatiefatimerizatnatdamains fasexample, antimeidzatioandomais, may
contain a I%ucigr%tzi(??ggsf%e?geeq{:% %pcd a cysteine). In another embodiment, a composition may
comprise porf])}JpeplflI eSand orgpo(fynuc'leotides of the invention, for example a composition may
comprise a plurality of any of the polypeptides described herein. A composition comprising a
polynucledi82%r BbfyFeptidingralF58tin el raTebrastattiire of pafiHAk Ufe T ﬁﬁﬁény
packaged withuinSiGICtiORse LS efco)hdd M3 1{divisalseyconidimplateniinad palypepiides/Byiants (and
in particular, antibgdy yariants) can be.prepared. The polypeptide variant ssess sequence
modificatiogr%%ct%g.g%l%g/ Ss{tﬁrﬁécgﬁsst, ; esf&%nssénug 0?%‘3’5‘, gr{?g)%tc %Q’si?ﬁéa np%oé?t%%i)swf%%%ﬁg%@amino
acid sequamssirelative to the native amino acid sequence. Those skilled in the art will appreciate that
amino acid changes may alter post-translational processes of the antibody or polypeptide, such as
changing teTiumhaeanipestigmofigiycosyhationdSites @y werngthieeiehianmarehatingns,
characteristics. In a preferred embodiment, the antibody. and pol ide varia re Pc regjon
variants. [é&%ﬂ]z@é%a()n% I}ﬁ%ﬁﬁg%aﬁ?ég%%rﬁ%vgrv gﬁt%%%%%@ﬁ%@%%%c%?ﬁ%%% S?OIIT%&{Q nrgt%%uﬁf%body or
polypeptidémmeragichvipleVit mdy\reregisiabie thartelipmiarrhaceiane sByH&cacHyigebiesEmodified
in a manneg,sRdhatdt isRE-stakle-ompasaangsknalfsifeionivad ianexam pieky CoRrjugating the
antibody w%'th albumin or a sal%/gge%?ce tor binding e iftorpehas describ%d, 9., ir11 U. .t@uattent No.
5,739,277  OPFP SIS U b dREFAS A WA Sh ShEBSHY TS an Th & EREsa BInding Affinity to
antigen, butfthensame éffectorfunctidreasatrmativeantisodyceordn mayce disirabletivatcantmatinody
have the S@gﬁ%b@erzﬂmalafﬂ%/#&%ﬂ%r@@ﬂts@qqgg&aﬁﬁ%ﬁ@@m@éaﬁéms ASHDERRRE.tested by,

e.g., using in vitro assays such as ELISA assays, surface plasmon resonance assays, radiolabeled
protein bintfiHEC4ETRBAK) SO FGFHGHBh Pl TT SaSHy STt 33 SABERa ATt At ieaBhs in
finiction or fmrunotagitals destity weals elaceanephisheddyaseleatinfpmddifiestieh sothatigiffer
significantly in their effect on maintaining (a) the structure of the polypeptide backbone in the area of

the modificgijesy, foaxamplaAsua sheet-anhelical aamiaimation. ) the.eharasRLhydterheRicity of

the molecule at the target site, or (c) the bulk of the side chain. Scanning amino acid analysis can also

be employ&# R HRATERHES G FRBe HRHBS S RiE aIoHgP A Eah BBt SEGUEh BB BRAN S as
described byeGunainghanmang¥els {3989 :1Seieree B4l HB8111085. «Ameng the dreferyed:acanning
amino aciay A ERIYEinSal DRl AMAG AR -PUELACAIANID S ANES: BRIAR-BhaHSIene.
Alanine is typlcaWy a pre_erreg canning amino acid among this group because It Is the most common
amino acidnparelguepaRifstinBolysatiltsurfatiuinarelsscaResison R ugris calrsalte e fidfes the
side-chain heyanshthehetarearhon and is less likely to alter the main-chain conformation of the
variant. If alanine substitution does not yield adequate amounts of variant, an isoteric amino acid can
be used. F , 8ny.cysteine res| nots'%gl}{ in.maitaining.th e confarmation.of the
antibody o#&? pe%p%(}lesx égﬁlgg’sﬁggﬁﬁed{ gené%%l%?%%@s%ﬁn%? toé?frff?ré;(r]rc'?veltghéB f%xi'dative S ability of

the molecuighiidhrstrmmatie AuReerosdinkmepiRiddel Hicearan: cirttinRindiee &P dmitasthfly where

the antibody;is,an antiody.Haanent sushiamar Ruframent ssieingpgneisivnay kesaslded to the
antibody or polypeptide to improve its stabiliaa/ Bl.Fe Domain Variants [00134] The }gg]ypeptides of the

ty.
present invEhtioh thishave variarsRrsmdh e erdieadoridrthe be goimdiss iRy fR4eR to an
altered phepsiypespteifRyBi el altpred:serumnHia aifeiraliepedostadility, altered susceptibility to cellular
enzymes or altered effector function. It may be desirable to modify the antibody of the invention with
respect to effector function, so as to enhance the gflf;?gtiveness of the antibody in treating cancer, for
example. Reduction or elimination of effector function is desirable in certain cases, for example in the
case of antibodies whose mechanism of action involves blocking or antagonism, but not killing of the

cells bearing a target antigen. Increased effector function is generally desirable when directed to
1indeacirahle calle cr1ich ac fitmor and forein calle where the ErviRe are avnrecceced at low levveale for



[00136] In some embodiments, the invention encompasses molecules comprising a variant Fe region,
which vari%%lzzﬁﬂqﬁg _poes not show a detectable binding to any FcyR, &e&aﬁjﬁgz%@oggmparable
molecule comprising the wild-type Fc region. In other embodiments, the invention encompasses
molecules comprising a variant Fc region, which variant Fc region only binds a single FcyR, preferably
one of FcyRIIA, FcyRIIB, or FCyRITIA. [00137] The polypeptides of the present invention may
comprise dRBTAY aMiratERofbr he deavagrydfierly Ribiloryrrayizsecamobid Sneshbrriitsent, the
antibody opfofwpsesidesompHSEayatiantiereninn dhatihasineeascd ity dobhey Rigsand
decreasedaffinty far FeyRITIG andior LeiREA, relative fo & comparable molacule with Aid-type Fe
region. In Another enfbodiment, the po(1ypepﬁ &5 Hhe presen mven%_ n compris a'variant Fc region,
which has déeraasethaffiMitjetulrcyR iBcficeificiended affigity fon PeliNpmiishdiraeyREAYrelative to
a comparaplg molecHle uith Vil BRe EmIgHom. Y&l AbQibensmbadiment, the polypeptides of the
present invention comprise a variant Fc region that has decreased affinity for FcyRIIB and decreased
affinity for ITIA and/or FcyRI relative to.a comparaple molecule with a.wild-t Fe region. In
still anothe@moﬁrﬁéﬁ%nthénégﬁ/%’g%?ﬁggegp%heeﬁcfrlggg At ;’?l%ten‘rffolﬁs%%meﬁ?ilger ea%%ﬁ"a%?ﬁ%"‘?e% ion, which
has unchadieldsaffimity. forPFoyfiiB! dathdcpplaseidr ofinreasbapa ity SO F I TIAMndindFcyRIIA,
relative to g compasable malesuleowid andldalyre Hegegien AQRassiscertpinembediments. the

invention encompasses mmuq;&globulins com@%iqsin%a variant Fe region with an altered affinity for

FeyRITIA af8#8F FE0R1IRSaEAITE! thE idt aRGHIEBIIT nES 2N ETRENEdd BretiBrtlmttith, eg.,
antibody dep@iidemsel iUt eniatecheytoroXici BRONEIFIriti rigSe Ra0MMIE 320 H e fiEc gl ATRA6t Affs include
antibody-dependent cell megialec £Y3010XICRY (ARG} ARYRRYY AiEPANABN BhAJRCHASIR No.

phagocytosis, opsonization, opsonophagocytosis, cell binding, rosettlgé, Clg binding, and complement
dependent’cBIPietidtel & ibitWQ(%ﬁg@i% tteiett EmBbaiftteht> the: e atior i dtfinity or
effector fungiiomisatigast Bcfoldsprederably at least 4-fold, at least 5-fold, at least 6-fold, at least
7-fold, at least 8-fold, at-Ieas_t 9 fold, gat least 10-fold_, at least 50-fold, or at least 100-fo|d, re_Iative to a
comparablgy glecii comprizing Al Fe.qalomn albacembadinanis olsheventian, the

variant Fe region immunospecifically binds ohe or more FcRs with at least 65%, preferably at least
70%, 75% PaDYstigsof sgbggndat, hamegareoussthotsgohe 1 fsonddnden, vwibodics conpsiatditer affinity
relative to gopalticulereqmepiisingewitd:- typsike regiany Sualing agusaoiemistaamye ifradye B in vitro
assays, and n,a preferred embodiment e ) viig assays such as ELISA oLsufncs Plasmen.
resonance assays. Yo 1261 diftelent embodime s, ‘the moleculés comprise a variant F¢ domain
wherein safthvatiapugim 283 et tezespanantbtidiey: oMo EiyRI redbptins srcdnghforiadabast one
activity of a3 EeURLBERPWI:iHA BiRipHedemRRsimentntie plecHie ARG anvBo@R! that
agonizes (or antagonizesg onehor mor?2 activities O%FC RUB, for examlPlt?e# B cell re‘%egltor- diated
signaling, AGHONASP BT B Cetfsey B oo I RErRRS AL AR S, PSRBT it AL d°eai& U M&flux of B
cells, cell ciche ‘hrogeelssidn ifyaRy Bencbaiated dhHibitivibehFecRimighsling] ibhosphdriatiellyof :
FeyRIIB, SHIR jecuiimentuaidiR.PhasRiry alien 300:6330gatinRith Shgimer A6HibeR1pRR or more
downstream mo"'iecules (e.g., MAP kinase, JNK, p38, or Ala) in the FcyRIlI3 signal transduction
pathway. |FEREtHEermbeIHEAT B holecules comprise a variant that agonizes (or antagonizes) one
or more activities of FceRI, for example, mast cell activation, calcium mobilization, degranulation,
cytokine prisdazlionsonssérbtonin tieleases [00tki] kridgitain émivbinde tsjutivecnioledudesBomprise an
Pe domain, EMRIISIAG.AABRINS PLIGHRNBIAM R URELEIICSAINRES, (i 1BnIaG BNACS and

IgG4). The various Ig [ unctional properties includg&%serum

Isotypes exhibit differing physical and
half-life, coﬁ%@%nmﬂ;@aﬂsﬁ,orwmwmf%m@%%%m&wﬂmﬁ wifes\&gleRstc, coc,

etc.) due tasdifiereneescin thesaminedasit saarencedOhtheisthingergs/ omkh detmainsufareaxample as

described in Elesch and.Neppert (1999) J. din. Lab. Anal. 14:141-156; C I . (1993)5. Biol.
Chem. 33 SBTA 55 THT K b0 B N A P ) 0B r
Briiggemarneepiading 98 vidict jecients 66 551 beerficihigybeiest waifntoiedenaiichay e used
alone, or incamipnatiarwith af.amige aciddediicatian toalflecHermneadiateg.effeatns fiwartion and/or
binding activi.t%. In corpbin tion, the amin? acic(l n']Odiﬁ‘% i%n %Iild gigaG hg”l e/Pc r(%%kog may gis_play
similar fund@fHatty &Y LS AT SRRy FOPEETRA aﬁ][’anﬂd1 HaS A S B SR ET R BieFerably,
synergisticaltyntedrodificthé sffectet furistionalityrieythentriolequitesuinthat ipvtintioroutaletdvetly &
molecule ofthg;inyeRtionsempPrising a wild-type Pc region. In other embodiments, the amino acid
modification and IgG Fe region may display opposite functionality (e.g., increased and decreased
affinity for Fen/RIIA, respectively) and may act to selectively temper or reduce a specific functionality in
the molecule of the invention, relative to a molecule of the invention not comprising an Pc region or
“comprising a wild-type Fe region of the same isotype. [00142] In a preferred specific embodiment, the
molecules comprise a variant Fc region, wherein sald variant Fc region comprises at least one amino
acid modification relative to a wild-type Fc region, such that said molecule has an altered affinity for an

FcR, provided that said variant Fe region does not have a substitution at positions that make a direct
contact with EcvR haced on ervetalloaranhice and <triictiiral analvveie nf Ec-EcR intaractinne <rich ac



D270E & P396L R292P & Y300L R292P & V3051 R292P & P396L Y300L & P396L P396L & Q419H
F243L, P24 280 4ts F243L, R292P & Y300L F243L, R292P & V3051 p248ls2RBA3A A P396L
F243L, Y300L & P396L P247L, D270E & N421K R255L, D270E & P396L D270E, G316D & R4160
D270E, K392T & P396L D270E, P396L & Q419H V284M, R292L & K370N R292P, Y300L & P396L

L234F, F243L, R292P & Y300L L235l, F243|,, R292P & Y300L,L2350Q, F243L, R292P & Y300L
F243L. P2 E?bz?ﬁ%‘&”ﬁf‘ ff%i“—”z"ﬁéﬂ?tﬁ%ﬁst}'ﬁ%é%é?’ﬁeé eSO (SH7BES S5IEE ER 166
F243L, D2T0EqKSeT( &P 8061 48 hD2 20 iR 306k 8003418k RRU3ESIRROAMIV300rg P396L

F243L, R292Rasv 304 %%?316 Lt R24¢ bndde 635, hﬁé&% M%}B&éﬁ lampgﬂéqu R 946 iR 96L
correspondence.  Sequence identity between two similar sequences (e.g., antibody variable
regions) can be measured by algorithms such ag that of Smith & Waterman, 1981, Adv. Appl.
Math. 2:482 [local homology algorithm], Needleman & Wumsch, 1970, J. Mol. Biol. 48:443
[homology alignment alg'orithm], Pearson & Lipman, 1988, Proc. Natl. Acad. Sci. (U.S.A.)
85:2444 [search for similarity method], or Altschul et al., 1990, J. Mol. Biol. 215:403-10 [BLAST
algorithm]. When using any of the aforementioned algorithms, the defanlt parameters (for
Window length, gap penalty, etc.) arc used. An amino acid sequence is said to be “substantially
similar 10” a second sequence when the degree of sequence identity is at least about 70% identical,
preferably at least about 80%, or at least about 90%, or even at least about 95%, identical. A
nucleic acid sequence is said to be “substantially similar to” a second sequence when either: (1) the
degree of sequence identity is at least about 70% identical, preferably at-least about 80%, or at
Jeast about 90%, or even at least about 95%, identical, or the nucleic acid sequence encodes a
polypeptide that is at least about 70% identical, preferably at least about 80%, or at least about
90%, or even at least about 95%, identical to the polypeptide encoded by the second sequence.

Sequences that are substantially identical are also substantially similar.

[0079] When referring to antibodies, the assignment of amino acids to each domain is in
accordance with Kabat, Sequences Of Proteins Of Immunological Interest (National Institutes of
Health, Bethesda, Md., 1987 and 1991), which is expressly incorporated herein by reference.
Throughout the present specification, the numbering of the residues in an IgG heavy chain is that

of the EU index as in Kabat, and refers to the numbering of the human IgG1 EU antibody.
B. Antibodies

[0080] The present invention particularly encompasses chimeric (“Ch”) and humanized (“h”)
antibodies and polypeptides that specifically bind to the BCR complex, and more preferably to the
human BCR complex. Preferably the antibodies have enhanced binding affinity for the BCR
complex, and more preferably the antibodies bave enhanced effector function, both as compared to
a native BCR complex (“BCC”) antibody. In preferred embodiments, such chimeric or humanized
antibodies are chimeric and humanized versions of murine anti-BCR complex antibodies BCC1
and BCC2, designated “ChBCC” or “hBCC” respectively. The chimeric and humanized
antibodies and polypeptides have enhanced binding affinity for the BCR complex, as compared to

native BCC1 and BCC2 antibodies, and may comprise Fc variants or other modifications.
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Q41911 F243L, R292P & V3051 WO 2009/151717PCT/US2009/038171 Table 4: Detailed Binding

Information for Exemplary Fe Variants Fe sequence CD16A V158 CD16A F158 CD32B Ratiq of
Affinities [0081] Disclosed herein are the nucleic acid molecules that encode the amino acid sequences of

the variable regions of the BCC1 and BCC2 antibodies (refcﬁcd to collectively herein as “BCC”).

These nucleic and amino acid sequences are presented below:

[0682] BCCI Vynucleic acid sequence (SEQ ID NO: 1)

caggtccaac tgcagecageco tggggctgag ctggtgagge ctggggette agtgaagetyg 60
tcctgeaagy cttetggeta caccettcace agetactgga tgaactgyglt gaagcagagg 120
cctggacaag gocttgaatg gattggtatg gttgateccett cagacagtga aactcactac 180
aatcaaatygt tcaaggacaa ggocacattg actgttgaca aatcctecag cacagectac 240
atgcagetca gcagecctgac atctgaggac tetgeggtet attactgtge aagagetatg 300
ggctactggg gtcaaggaac ctcagtcacc gtetcctea 339
[0083] BCCI Vy amino acid sequence (SEQ I[D NO: 2):

QVOLOOPGRAE LVRPGASVKL SCKASGYTFT SYWMNWVEQR PGQGLEWIGM VDPSDSETHY 60
NOMFEDKATL TVDKSSSTAY MQLSSLTSED SAVYYCARAM GYWGOGTSVT ViS 113
[6084] BCCI1 Vi nucleic acid sequence (SEQ ID NO: 3):

gatgttgtga tgacccagac tcocactcact tigteggtta acattggaca accagectce 60
atctettgta agtcaagtca gagcecictia gatactgatg gaaagacata tttgaatitgg 120
ttgttacaga ggccaggceca gtctccaaac cgectaatet atctggtgic teaaactggac 186
totggagtoe ctgacagglit cactggeagt ggatcaggga cagatttcac actgasaatc 240
agcagagtgy aggctgagga tttgggaatt tattattgct ggcaaggtac acattitcceg 300
ctcacgtteg gtgctgggac caagctggag ctgaaa 336
[8085] BCCI Vi amino acid sequence {(SEQ ID NG: 4):

DVVMTOTPLT LSVNIGQPAS ISCKSSQSLL DTIDGKTYLNW LLORPGQSPN RLIYLVSKLD 60
SGVPDRETGS GSGTDFTLKI SRVEAEDLGI YYCWQGTHEP LTFGAGTKLE LK 112
[6086] BCC2 Vi nucleic acid sequence (SEQ ID NO: 3):

gatgttgtgt tgadccagac teccactcact titghoggtta ccatiggaca accagcoctcee 60
atctcttgia agtcaagtca gagectctta gatagtgatyg gaaagacata tttgaattgg 120
ttgttacaga ggccaggtca gtotccasag cgcctaatcet atctggtgte taaactggac 180
totggagtee ctgacaggtt cactggceagt ggatcaggga cagatttcac actgaaaatc 240
agcagaghtogg aggctgagga tttgggagtt tattattoct ggcaagghtac acattttecg 300
ctcacgttog gtgetygggac caagetggag ctgaaa 336
{0687] BCC2 V. amino acid sequence (SEQ ID NO: 6):

DVVLTQTPLT LSVTIGQPAS ISCKSSQSLIL DSDGETYLNW LLORPGOSPK RLIYLVSKELD 60
SGVPDRFTGS GSGTDEFTLKI SRVEAEDLGY YYCWOGTHEP LTEFGAGTKLE LK 112
(0088} BCC2 Vy nucleic acid sequence (SEQ ID NO: 7):

caggtecaac tgcageagee tggggetgag ciggtgagge ctggggette agtgaagety 60
tecectgecaagyg cttotggota caccttcace agectactgga tgaactyggt gaagcagagg 120
cetggacaay goettgaatyg gattggtatg attgatcett cagacagtga aactcactac 180
aatcaaatgt tcaaggacaa ggccacatty actgtagaca aatcctccag cacagectac 240
atgcagctca gcagcctgace atctgaggac tectgegghtet attactgtge aagagctatg 300
ggctactgygy gtcaaggaac ctcagtcace gtetectca 339
[0089] BCC2Z Vyamino acid sequence (SEQ ID NO: 8):

QVOLQOPGAE LVRPGASVKL SCHASGYTET SYWMNWVEQR PGQGLEWIGM IDPSDSETHY 60
NMOMFKDKATL TVDKSSSTAY MQLSSLTSED SAVYYCARAM GYWGQGTEVT VSS 113
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[6098] In a preferred embodiment of the invention, seven different BCC light chain variable

regions were constructed and studied. The nucleic and amino acid sequences of these light chain

variable regions are presented below:

[0891] hBCC VL-1 nucleic acid sequence (SEQ ID NO: 9):

gatgttgtga tgactcagte tcecactetee ctgeccgtea coctiggaca gecoggectcoe 60
atctectgea agtcazagtca gadeoctictta gatagtgatg gasagacata tttgaattgyg 1290
tttcagcaga ggccaggeca atctccaagg cgcoctaattt atctggtgtc taaactggac 180
tctggggtec cagacagatt cagceggcagt gggtcaggea ctgatttcac actgaaaatc 240
agcagggtgg aggctgagga tgttggggtt tattactget ggeaaggtac acattttcecg 300
ctcacgttcg gcggagggac caagettgag atcaaa 336
[6692] ®wBCC VL-1 amino acid sequence (SEQ ID NO: 18):

DVVMTQSPLS LPVTLGQPAS ISCKSSQOSLL DSDCKTYLNW FQORPGOSPR RLIYLVSKLD 60
SGVPDRFSGS GSGTDFTLEI SRVEAEDVGV YYCWQGTHFP LTEGGGTKLE IK 112
[6093] hBCC VL-2 nucleic acid sequence (SEQ ID NO: 11):

gatgttgitga tgactcagtce tccactetee ctgecocoghtea ccecettggaca geoggecotcee 60
atcteetgea agtcaagltca gagectetia gatagtgatg gasagacats tttgaattgy 120
tttctgcaga ggccaggeca atctecaagyg cgcctaattt atetggitgtc taaaciggac 180
tctggggtee cagacagatt cageggcaght gggtcaggca cigatttcac actgaaaatc 240
agcagggtgg aggctgagga togttggggtt tattactget ggcaaggtac acattttecg 300
ctcacgttcg gecggagggac caagcttgag atcaaa 336
[6094] hBCC VL-2 amino acid sequence (SEQ ID NO: 12):

DVVMTQOSPLS LPVTLGQPAS ISCKSSQSLL DSDGRTYLNW FLORPGQOSPR RLIYLVSKLD 60
SGVPDREFSGS GSGTDEFTLKI SRVEAEDVGEV YYCWQGTREP? LTFGGGTELE IR 112
{0095] hBCC VL-3 nucleic acid sequence (SEQ ID NO: 13):

gatgttgtga tgactcagte tccactetec ctgccegtea ceettggaca geocggectoo &0
atctcctgea agtcaagtca gagectcectta gatagtgatg gaaagacata tttgaattgg 120
tttcagcaga ggccaggeca atctecaaag cgectaatit atctggtgtce taaactggac 180
tctggggtee cagacagatt cageggeagt gggtcaggcea ctgatitcac actgaaaate 240
agcagggtgg aggctgagga tgttggggtt tattactgct ggcaaggtac acattttceg 360
ctcacgttcg goggagggac caagcttgag atcaas 336
{6096] hBCC VL-3 amino acid sequence (SEQ ID NO; 14).

DVVMTQSPLS LPVTLGOPAS ISCKSSQSLL DSDGKTYLNW FQORPGQOSPE RLIYLVSELD 60
SGVFDRF3GS GSGTDFTLKI SRVEREDVGV YYCWCOGTHFP LTFGGGTELE IK 112
[0097] hBCC VL4 nucleic acid sequence (SEQ ID NO: 15):

gatgtigtga tgactcagte tecactctee ctgcocceccgitca cceettggaca goocggectoo 60
atctcctgeca agtcaagtca gagectctta gatagitgatg gazagacata tttgaattgg 120
tttcagcaga ggccaggeca atctcecaaac cgectaattt atctggtgte taaactggac 180
tctggggtec cagacagatt cagcggcagt gggtcaggea ctgatttcac actgaaaatc 240
agecagggtygyg aggetgagga tgttggggtt tattactget ggceaaggtac acatttteceg 300
ctcacgitecg gocggagggac caagettgag atcaaa 336
[0098] hBCC VL-4 amino acid sequence (SEQ ID NO: 16):

DVVMTQSPLS LPVTLGQPAS ISCKSSQSLL DSDGKTYLNW FQQORPGOSPN RLIYLVSKLD 50
SCVPDRFSGS GSGTDETLEI SRVEAEDVGY YYCWQGTHEP LTFGGGTKLE IK 112
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[8099] hBCC VL-5 nucleic acid sequence (SEQ ID NO: 17}

gatgttgtga tgactcagtc tecactctecce ctgeccgtca cecocttggaca geeoggeotee 60
atctcctgea agtcaagtca gagectectta gatagtgatg gaaagacata tttgaattgg 120
tttectgecaga ggecaggeca atctccaaayg cgoctaattt atctggtgte taaacltggac 180
tctggggtee cagacagatt cagcggcagt ggglicaggceca ctgatttcac actgaaaatc 240
agcagggatyg aggcetgagga tgttogggtt tattactgcet ggcaaggtac acatttteceg 3006
ctcacgttcg gcggagggac caagcttgag atcaaa 336
[86100] hBCC VL-5 amino acid sequence (SEQ ID NO: 18):

DVVMTQSPLS LPVTLGQPAS ISCKSSQSLL DSDGKTYLNW FLQRPGQSPK RLIYLVSKLD 60
SGVPDRESGS GSGTDFTLKI SREVEAEDVGEV YYCWQGTHFEP LTFGGGTKLE IK 112
[00101] hBCC VL-6 nucleic acid sequence (SEQ ID NO: 19):

gatgttgtga tgactcagtc tccactctcc ctgccecgtca ccocttggaca gocggectoo 60
atctecctgea agtcaagtca gagectetta gatagtgaty gaaagacata tttgaattgyg 12¢
tttctgecaga ggccaggeca atcteccaaac cgoctaattt atctggtgte taaactggac 180
tctgogggteoe cagacagatt cagcggcadt gggtcaggca ctgatttcac actgaaaatc 240
agcagggtgy aggctgagga tgttggggtt tattactget ggcaaggtac acatttteeg 300
ctcacgticyg gcggagggac caagcecttgag atcaaa 336
[66102] hBCC VL-6 amino acid sequence (SEQ ID NQO: 20):

DVVMTQSPLS LPVTLGQPAS ISCKSSQSLL DSDGKTYLHW FLORPGQOSPN RLIYLVSKLD 60
SGVPDRESGS GSGTDFTLKI SRVEAEDVGV YYCWOGTHEP LTFGGGTELE IK 112
{00163] chBCC1 VL amino acid sequence (SEQ 1D NO: 37);

DVVMTQTPLT LSVNIGQOPAS ISCKSSQSLL DTDGKTYLNW LLQRPQGSPN RLIYLVSKLD &0
SGVPDRITGS GSGTDFTLKI SRVEAEDLGI YYCWQGTHEP LTFGAGTKLE LK 112

[00184] A comparison between the light chain variable regions (V1) of a native BCC2 antibody
{(SEQ ID NGO: 6) and a chimeric BCC1 antibody (SEQ ID NO: 37) and a humanized BCC2
antibody (SEQ ID NO: 18) of the present invention is depicted in Fignre §. Although it can be
seen that a number of residues have been changed in these particular chimeric and humanized
sequences, it is not necessary to modify all or most of these residues when engineering chimeric
and humanized antibodies and polypeptides of the invention. For the light chain variable region, it
is preferable to modify one or more residues at positions 37 and 45, which are noted in Figure 1
by boldface and underlining the residues (Kabat numbers are shown underneath the sequence for
these residues). In a preferred embodiment, a humanized BCC V, comprises: (1) a Q37L
substitution, or (2) an R45K or R45N substitution, or both (1) and (2), aithough a number of other
modifications (i.e,, modifications other than substitutions) may be made. Figure 2 is a chart
depicting various modified residues in the light and heavy chains of humanized BCC antibodies of
the invention, any of which modifications may be made in the antibodies and polypeptides of the

mvention.

[06165] In various embodiments, the antibodies comprise an immunoglobuiin light chain variable

region (V) that is a humanized BCC Vy, which preferably has a Q371 substitution, or an R45K or
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R45N substitation, or both. In a preferred embodiment, the antibodies comprise an
immunoglobulin Vp that is a humanized BCC V., which preferably comprises the sequence of
SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ 1D NO: 16, SEQ ID NO: 18, or SEQ
ID NO: 20, or is encoded by a nucleic acid sequence of SEQ ID NO: 9, SEQ ID NO: 11, SEQ
I NO: 13, SEQ ID NO: 15, SEQ ID NG: 17, or SEQ ID NO: 19. In other embodiments, the
antibodies comprise an immunoglobulin light chain comprising a humanized BCC Vi, which light
chain preferably comprises a sequence selected from the group consisting of SEQ ID NO: 1§,
SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, and SEQ ID NO: 20, or is
encoded by a nucleic acid sequence selected from the group consisting of SEQ ID NO: 9, SEQ ID
NO: 11, SEQ ID NG: 13, SEQ ID NO: 15, SEQ ID NO: 17, and SEQ ID NO: 19.

[06106] In various embodiments, the antibodies comprise an immunoglobulin light chain variable
region (V) that is a chimeric BCC V,, which preferably has a Q37L substitution, or an R45K or
R45N substitution, or both. In a preferred embodiment, the antibodies comprise an
immunoglobulin Vi that is a chimeric BCC Vy, which preferably comprises the sequence of SEQ

D RO: 37.

[00107] In a preferred embodiment of the invention, nine different BCC heavy chain variable
regions were constructed and studied. The nucleic and amino acid sequences of these heavy chain

variable regions are presented below:

[60108] hBCC VH-1 nucleic acid sequence (SEQ ID NO: 21):

caggttceage tagtgcagtc tggagctgag gtgaagaage ctggegecte agtgaagghe 60
tecectgeaagy ctitetggtta cacctttace agcectactgga tgaactgggt gocgacaggoec 120
cctggacaag ggctigagtg gatgggaatg attgatectt cagacagtga aactcactac 180
aatcaaatgt tcaaggacag agicaccatg accacagaca catccacgag cacagoctac 240
atggagetga dggagectgag atctgacgac acggcocgtgt attactgtge gagagetatg 300
ggctactyggy ggcaagggac cacggtbcace gtotoctca 339
[6610%] hBCC VH-1 amino acid sequence (SEQ ID NG 22):

QVOLVQSGAE VEEPGASVEV SCKASGYTET SYWMNWVROA PGQOGLEWMGM TDPSDSETHY 60
NOMFEDRVTM TTDTSTSTAY MELRSLRSDD TAVYYCARAM GYWGQGTTVT VSS 113
[60110] hBCC VH-2 nucleic acid sequence (SEQ ID NO: 23):

caggttcage tggtgcagtc tggagetoag gtgaagaagce ctggcecgectc agtgaaggto 60
tcctgroaagg cttectggtta cagetttacc agctactgga tgaactogogt gogacaggce 120
cctggacaag ggcttgagtg gatcggaatyg attgatcett cagacagtga aactcactac 180
aatcaaatgt tcaaggacaqg agtcaccaty accacagaca catccacgag cacagectac 240
atggagciga ggagcecctgayg atctgacgac acggecgtgt attactgtge gagagetatyg 300
ggctactggy ggcaagggac cacggtcace gtetectcea 339
{00111] hBCC VH-2 amino acid sequence (SEQ ID NO: 24):

QVQLVQSGAE VEKPGASVEVY SCKASGYTET SYWMNWVROA PGQOGLEWIGM IDPSDSETHY 60
NOMFEDRVTM TTDTSTITAY MELRSLRSDD TAVYYCARAM GYWGQGTIVT VSS 113
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[06112] hBCC VH-3 nucleic acid sequence (SEQ ID NQO: 25);

caggttcagce
tcetgecaagy
cetggacaag
aatcaaatgt
atggagctga
ggctactggg

tggtgtagtc
cttctggtta
ggcttgagtg
Lcaaggacaa
ggagcectgag
ggcaagggac

tggagctgag
cacctttace
gatgggaatyg
agccaccctg
atctgacgac
cacggtcacce

gtgaagaage
agctactgga
attgatecctt
accgtagaca
acggccgtgt
gtctectea

ctggegecte
tgaactgggt
cagacagtga
catccacgag
attactgtgc

[00113] hBCC VH-3 amino acid sequence (SEQ TD NO: 26):

QVQLVQSGRE VEEPGASVEV SCEASGYTFT SYWMNWVRQA
NOMEFKDKATL TVDTSTSTAY MELRSLRSDD TAVYYCARAM

[60114] hBCC VH-4 nucleic acid sequence (SEQ 1D NO:

caggtteage
tecctgcaagy
cctggacaag
aatcaaatgt
atggagctga
gyctactygy

tggtgecagte
cttetggtta
ggcttgagtyg
tecaaggacag
ygagcectyay
ggcaagggac

Lggagetgag
cacctitace
gatgggaatg
agtcaccatyg
atctgacgac
cacggtcace

gtgaagaage
agctactgga
attgatcectt
accgtagaca
acggcegtgt
gtctectca

PGQGLEWMGHM
GYWGQGTTVT

27y

ctggegecte
tgaactgggt
cagacagtga
catccacgag
attactgtgce

[¢0115] hBCC VH-4 amino acid sequence (SEQ ID NO: 28):

QVOLVQSGAE VEKPGASVEYV SCEASGYTET SYWMNWVROA
NOMEKDRVTM TVDISTSTAY MELRSLRSDD TAVYYCARAM

[08116] hBCC VH-5 nucleic acid sequence (SEQ ID NO:

caggttcage
tectygcaagy
cectyggacaag
aatcaaatgt
atggagctga
ggctactyggy

tggtgcagte
cttetggtta
gygcttgagty
Lcaaggacag
ggagccetgag
ggcaagggac

tggagctgag
cacctttacce
gatgggaatyg
agtcaccatg
atctgacgac
cacgygtcace

gtgaagaagc
agcectactgga
attgatcett
accgtagaca
acggecgtgt
gtctectea

PGOCLEWMGH
GYWGQGTTVT

29):

ctggcgeeotce
tgaactgggt
cagacagtga
aatccacgag
attactgtge

[80117] BBCC VH-5 amino acid sequence (SEQ ID NO: 30):

QVOLVQSGAE VEKPGASVEV SCKASGYTET SYWMNWVROA PGOGLEWMGM
NOMFKDRVTM TVDKSTSTAY MELRSLRSDD TAVYYCARAM GYWGQGTTVT

[00118] hBCC VH-6 nucleic acid sequence (SEQ ID NO: 31);

caggttecage
tcctgeaagg
cctggacaag
aatcaaaagt
atggagctga
ggctactygy

tggtgcagte
cttetggtta
ggcttgagtg
tcaaggacag
ggagcctgag
ggcaagggac

tggagetgag
cacctttacce
gatgggaatg
agtcaccatyg
atctgacgac
cacggtcace

gtgaagaage
agctactgga
attgatcctt
accacagaca
acggecgtygt
gtctecctica

ctggegectc
tgaactgggt
cagacagtga
catccacgag
attactgtgce

[0011%] hBCC VH-6 amino acid sequence (SEQ ID NO: 32):

OVOLVQSGAE VEKPGASVEYV SCEASGYTET SYWMNWVRQA PGQGLEWMGM

NQKFEDRVTM TTDTSTSTAY MELRSLRSDD TAVYYCARAM GYWGQGTTVT

166126] hBCC VH-7 nucleic acid sequence (SEQ ID NO: 33):

caggticagc
tecectgcaagg
cctggacaayg
aatcaaaagt

tggtgcagtc
cttctggtta
ggcttgagty
tcaaggacag

tggagctgag gtgaagaagce ctggegectc
cacctttace agcotactgga tgaactgggt
gatcggaatg attgatcctt cagacagtga
agtcaccatg accacagaca catccacgag

w24

agtgaaggte
gcgacaggec
aactcactac
cacagcctac
gagagctatg

IDPSDSETHY
V&S

agtgaaggte
gegacaggea
aactcactac
cacagectac
gagagctatg

IDPSDSETHY
V38

agtgaadgtc
gegacaggeo
aactcactac
cacageetac
gagagectatg

IDPSDSETRHY
VES

agtgaaggtce
gogacaggoo
aactcactac
cacagectac
gagagctatg

IDPSDSETHY
V35

agtgaaggtce
gcgacaggoc
aactcactac
cacagcctac

&0
120
ig0
240
3060
338

60
113

60
120
180
240
300
339

50
113

60
120
180
240
300
339

&0
113

60
120
180
240
300
33%

60
113

&0
120
180
240
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atggagetbga ggagectgag atctgacgac ascyggecgtbgt attactgtge gagagetatg 300
ggctactggg ggcaagggac cacggtcace gictceica 339
[00121] hBCC VH-7 amino acid sequence (SEQ ID NO: 34):

QOVOLVOSGAE VEKPGASVEV SCEASGYTET SYWMNWVRQA PGQGLEWIGM IDPSDSETHY &0
NQEFKDRVTM TTDTSTSTAY MELRSLESDD TAVYYCARAM GYWGQGTTIVT VSS 113
[00122]) hBCC VH-8 nucleic acid sequence (SEQ ID NO: 35):

caggticagc tggtgcagte tggagetgag gtgaagaage ctggegectc agtgaaggte 60
tcoctgcaagg ctictggtta cacctttace agetactgga tgaactgggi gogacaggcoc 120
cctggacaag ggcttgagtg gatoggaatg attgatcctt cagacagtga aactcactac 180
aatcaaatgt tcaaggacag agtcaccatg accgtagaca catccacgag cacagectac 240
atggagctga ggagectgag atctgacgac acggoecgigt attactgtge gagagetatg 300
ggctactggy ggcaagggac cacggtcacc gtctcectca 339
160123} hBCC VH-8 amino acid sequence (SEQ 1D NO: 36):

QVOLVOSGRE VEKPGASVEV SCEASGYTET SYWMNWVRQA PGQGLEWIGM IDPSDSETHY 60
NOMEFKDRVTM TVDTSTSTAY MELRSLRSDD TAVYYCARAM GYWGQGTTVT VSS 113
[60124] ¢hBCC1 VH amino acid sequence (SEQ ID NO: 38):

QVOLQQOPGAE LVRPGASVEKL SCEASGYTET SYWMNWVEOR PGQGLEWIGM VDPSDSETHY 60
NOMFKDKATL TVDKSSSTAY MOLSSLTSED SAVYYCARAM GYWGQGTSVT V38 113

[60125] A comparison between the heavy chain variable regions (V) of a native BCC2 antibody
(SEQ ID NO: 8) and a chimeric BCCI antibody (SEQ ID NO: 38) and a humanized BCC2
antibody (SEQ ID NO: 22) of the present invention is depicted in Figure 3. Ai”{ht.)ugh it can be
seen that a number of residues have been changed in these particular chimeric and humanized
sequences, it is not necessary to modify all or most of these residues when engineering chimeric
and humanized antibodies and polypeptidés of the mvention. For the heavy chain variable region,
it is preferable to modify one or more residues at positions 48, 62, 66, 67, 68, 69, 70, 71, and 73,
which are noted in Figure 3 by boldface and underlining the residues (Kabat numbers are shown
underneath the sequence for these residues). In a preferred embodiment, a humanized or chimeric
BCC Vg comprises one or more of the following modifications: M48], M62K, R66K, VGTA,
M6YL, T71V, or T71V and T73K, any of the modifications shown in Figure 2, or any other

modification (i.e., 2 modification other than substitution).

[60126] In various embodiments, the antibodies comprise an immupoglobulin heavy chain
variable region (Vy) that is a humanized BCC Vy, which preferably one or more M4&I, M62K,
R66K, V6TA, M6SL, T71V, or T71V and T73K modifications. In a preferred embodiment, the
antibodies comprise an immunoglobulin Vg that is a humanized BCC Vy, which preferably
comprises the sequence of SEQ ID NQO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28,
SEQ 1D NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, or SEQ ID NO: 36, or is encoded by a
nucleic acid sequence of SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27,
SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, or SEQ iD NO: 35. In other embodiments,
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0.25 6.2 R292P 2.90 0.25 11.60 R292P V3051 1.32 1.28 0.37 3.6 3.46 Class II: Decreased Binding

to CD16; Greatly Decreased Binding to CD32B R292P 0.64 0.25 2.56 R292P F243L 0.6 0.12 5.00
WO 2609/151717 PCT/USZ009/038171

the antibodies comprise an immunoglobulin heavy chain comprising a humanized BCC Vy, which
heavy chain preferably comprises a sequence selected from the group consisting of SEQ ID NO: |
22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ
ID NO: 34, and SEQ ID NQO: 36, or is encoded by a nucleic acid sequence selected from the
group consisting of SEQ ID NO: 21, SEQ D NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ
ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, or SEQ ID NO: 35,

[66127] In various embodiments, the antibodies comprise an imununoglobulin heavy chain
variable region (Vy) that is a chimeric BCC Vy, which preferably comprises one or more M48l,
M62K, R66K, V6T7A, M69L, T71V, or T71V and T73K modifications. In a preferred
embodiment, the antibodies comprise an immunoglobulin Vy that is a chimeric BCC Vy, which

preferably comprises the sequence of SEQ ID NO: 38,

[00128] In still other embodiments, fhe antibodies comprise an immunoglobulin light chain
variable region (V) that is a humanized or chimeric BCC V,;, and also comprise an
immunoglobulin heavy chain variable region (Vg) that is 2 humanized or chimeric BCC Vg, The
antibodies may comprise any combination of the V, and Vy regions described herein, for example
a native V. with a humsnized Vg, 2 native VL with a chimeric Vg, & humanized V|, with 2
humanized Vi, a humanized Vi, with a chimeric Vg, 2 humanized Vi with a native Vg, 2 chimeric
Vi with a humanized Vy, a chimeric Vi With a chimeric Vg, or a chimeric V with a native Vg,
Each of these combinations may be further varied by the understanding that in certain
embodiments, the Vi region may be a version (chimeric, humanized or native) of a BCC1
antibody, and the Vy region may be a version (chimeric, humanized or native} of a BCC2

antibody, or vice-versa.

[00129] In various embodiments, the antibodies comprise one of the following combinations:
EBCC VL-1 / ¢hBCC VH, hBCC VL-2 / ¢chBCC VH, kBCC VL-3 / ¢chBCC VH, hBCC VL-4 /
chBCC VH, chBCC VL / hBCC VH-1, chBCC VL / hBCC VH-2, chBCC VL / hBCC VH-3,
c¢hBCC VL / hBCC VH-4, chBCC VL / hBCC VH-5, chBCC VL / hBCC VH-6, hBCC VL4 /
hBCC VH-2, hBCC VL-4 / hBCC VH-7 hBCC VL-4 / hBCC VH-8, hBCC VL-6 / hBCC VH-2,
hBCC VL-6 / hBCC VH-7, or hBCC VL-6 / hkBCC VH-8. In a preferred embodiment, the

antibodies comprise one of the combinations of V| and Vg regions set forth in Table 2.
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WO 2009/151717PCT/U52009/038171 Table 4: Detailed Binding Information for Exemplary Fe
Variants F g%gﬂg%QDMA V158 CD16A F158 CD32B Ratio of Affinitieﬁlz(.zT g%}é@h{z%péZB V158
F158 Class Ill: Increased Binding to CD16; Unchanged Binding to CD32B Z( é 300L V3051
P3961. 10.9 3.12 1.05 10.4 2.97 F'243L R292P Y300L P396L 10.06 5.62

Table 2: Exemplary Combinations of VL and VH regions

Light Chain Heavy Chain Variable Region (V)
Variable Native Humanized Chimeric
Region (VL)_

A Vi selected from A Vi selected from
BCCl VL or BCC2 BCC1 VL or BCC2

VL VL

and and

a Vy selected from a Vg selected from
Native -- hBCC VH-1, hBCC chBCC1 VHor

VH-2, hBCC VH-3, c¢chBCC2 VH
hBCC VH-4, hBCC
VH-3, hBCC VH-6,
hBCC VH-7, or hBCC
VH-§

A V; selected from AV selected from A V; selected from
hBCC VL-1, hBCC hBCC VL-1, hBCC hBCC VL-1, hBCC
VL-2, hBCC VL-3, VL-2, hBCC VL-3, VL-2, hBCC VL-3, -
hBCC VL-4, hBCC hBCC VL-4, hBCC hBCC VL-4, hBCC
VL-5, or hBCC VL-6, | VL-5, or hBCC VL-6, | VL-5, or hBCC VL-6,

and and and
Humanized | a Vg selected from a Vy selected from a Vi selected from
BCC1 VH or BCC2 hBCC VH-1, hBCC chBCC1 VHor

VH VH-2, hBCC VH-3, chBCC2 VH
: hBCC VH-4, hBCC
VH-5, hBCC VH-6,

hBCC VH-7, or

hBCC VH-8
A Vi selected from A V1 selecied from A V1 selected from
chBCC1 VL or chBCC1 VL or chBCC1 VL or
chBCC2 VL chBCC2 VL chBCC2 VL
and and _ and
a Vg selected from a Vg selected from a Vg selected from

Chimeric BCCI1 VH or BCC2Z hBCC VH-1, hBCC c¢hBCC1 VH or

VH VH-2, hBCC VH-3, chBCC2 VH

hBCC VH-4, hBCC
VH-5, hBCC VH-6,
hBCC VH-7, or
hBCC VH-8

[00130] The polypeptides (especially antibodies) contemplated by the present invention may be in
a complex with one another or with other non-immunoglobulin polypeptides (e.g., enzymes,
hormones, structural proteins, etc.). For example, an embodiment may provide a polypeptide
complex comprising two polypeptides, wherein one of said polypeptides comprises a heavy chain,
and the other polypeptide comprises a variant light chain, or wherein both polypeptides comprise
the same sequences. Complexing can be mediated by any suitable technique, including by

dimerization/multimerization at a dimerization/multimerization domain such as those described
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1.07 9.40 5.25 R292P V3051 P396L 1.85 1.90 0.92 2.01 2.07 Class IV: Greatly Increased Binding to

CD16; |nc%g3;@%i§f;£p to CD32B F243L R292P Y300L V3051 P396L 10068 25438,7;29 5.98
4

D270E G31 16G 1.22 1.07 1.14 Ratio of Affinities < 1 Class V: Unchanged Binding to
CD 16; Increased Binding to CD32B R255L P396L 1.09 2.22 0.49 '
herein or covalent interactions (such as through a disulfide linkage) (which in some contexts is part
of a dimerization domain, for example a dimerization domain may contain a leucine zipper
sequence and a cysteine). In another embodiment, 2 composition may comprise polypeptides
and/or polynucleotides of the invention, for example a composition may comprise a plurality of
any of the polyﬁcpﬁdes described herein. A composition comprising a polynucleotide or
polypeptide may be in the form of a kit or an article of manufacture (optionally packaged with

instructions, buffers, etc.).

[06131] It is also contemplated that polypeptide variants (and in particular antibody variants) can
be prepared. The polypeptide variants may possess sequence modifications (e.g., substitutions,
deletions and/or additions) at desired positions within their amino acid sequences relative to the
native amino acid sequence. Those skilled in the art will appreciate that amino acid changes may
alter post-translational processes of the antibody or polypeptide, such as changing the number or
position of glycosylation sites or altering the membrane anchoring characteristics. In a preferred

embodiment, the antibody and polypeptide variants are Fc region variants.

[06132] Variants may have the same or altered activity as compared to a native antibody or
polypeptide. For example, it may be desirable that the variant have the same activity, but be
modiﬁéd in a manner so that it is more stable or has a longer half-life in vivo, for example by
conjugating the antibody with albumin or a salvage receptor binding epitope, as described, e.g., in
U.S. Patent No. 5,739,277. Or, for example, it may be desirable that an antibody have an
increased binding affinity to antigen, but the same effector function as a native antibody, or it méy
be desirable that an antibody have the same binding affinity to antigen, but a decreased effector
function. Activity may be tested by, e.g., using in vitro assays such as ELISA assays, surface
plasmon resonance assays, radiolabeled protein binding assays (RIA), or immunoprecipitation

a8says.

[00133] Substantial modifications in function or immunological identity may be accomplished by
selecting modifications that differ significantly in their effect on maintaining (2) the structure of
the polypeptide backbone in the arca of the modification, for example, as a sheet or helical
conformation, (b) the charge or hydrophobicity of the molecule at the target site, or {c) the bulk of
the side chain. Scanning amino acid analysis can also be employed to identify one or more amino
acids along a contiguous sequence, for example as described by Cunningham and Wells (1989)
Science 244:1081-1085. Among the preferred scanning amino acids are relatively small, neutral
amino acids, such as alanine, glycine, serine, and cysteine. Alanine is typically a preferred
scanning amino acid among this group because it is the most common amino acid, is frequently

found in both buried and exposed positions, and because it eliminates the side-chain beyond the
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Y300L 1.01 1.18 0.99 Class VI: Increased Binding to CD16; Greatly Increased Binding to CD32B

F243L P396k 36f$:£169:2.22 0.67 0.72 P247L N421K 1.29 1.73 2.00 0.65 -8/ R285kER96L 1.39
2.22 0.49 0.63 R292P V3051 1.59 2.11 2.67 0.60

beta-carbon and is less likely to alter the main-chain conformation of the variant. If alanine
substitution does not yield adequate amounts of variant, an isoteric amino acid can be used.
Further, any cysteine residue not involved in maintaining the proper conformation of the antibody
or polypeptide may be substituted, generally with serine, to improve the oxidative stability of the
molecule and prevent aberrant crosslinking. However, in certain circumstances, particularly where
the antibody is an antibody fragment such as an Fv fragment, cysteine bond(s) niay be added to the
antibody or polypeptide to improve its stability.

BI1. F¢ Domain Variants

[00134] The polypeptides of the present invention may have variant Fc domains. Modification of
the Fe domain normally leads to an altered phenotype, for example altered serum half-life, altered
stability, altered susceptibility to cellular enzymes or altered effector function. It may be desirable
to modify the antibody of the invention with respect to effector function, so as to enhance the
effectiveness of the antibody in treating cancer, for cxaniple. Reduction or elimination of effector
function 1s desirable in certain cases, for example in the case of antibodies whose mechanism of
action involves blocking or antagonism, but not killing of the cells bearing a target antigen.
Increased effector function is generally desirable when directed to undesirable cells, such as tumor
and foreign cells, where the FoyRs arc expressed at low levels, for example, tumor specific B cells
with low levels of FeyRIIB. (e.g., non-Hodgkins lymphoma, CLL, and Burkitt’s lymphoma). In
said embodiments, molecules of the invention with conferred or altered effector function activity
are useful for the treatment and/or prevention of a disease, disorder or infection where an enhanced

efficacy of effector function activity is desired.

[00135] In certain embodiments, the molecules of the mvention comprise one or more
modifications to the amino acids of the Fc domain, which reduce the affinity and avidity of the Fc
region and, thus, the molecule of the invention, for one or more FcyR receptors. In other
embodiments, the molecules of the invention comprise one or more modifications to the amino
acids of the Fc region, which increase the affinity and avidity of the Fc region and, thus, the
molecule of the invention, for one or more FcyR receptors. In other embodiments, the molecules
comprise a variant Fc domain wherein said variant confers or mediates increased ADCC activity
and/or an increased binding to FcyRIIA, relative to a molecule comprising no Fc¢ domain or
comprising a wild-type Fe domain. In alternate embodiments, the molecules comprise a variant Fe
domain wherein said variant confers or mediates decreased ADCC activity {(or other effector
function) and/or an increased binding to FeyRIIB, relative to a molecule comprising no Fe domain

or comprising a wild-type Fc domain.
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0.79 K392T P396L 1.49 1.81 2.35 0.63 0.77 P396L 1.27 1.73 2.58 0.49 0.67 P396L Q4191-1 1.19

1.191.33 2%?,9?.%%}5 VII: Decreased Binding to CD16; Increased! ,UnEE%ﬂIEﬁQﬂ%ihg to CD3213
D270E 03161) 8L 'R4160 0.94 1.07 0.88 [00146] In other embodiments, the molecules comprise

a variant Fe region having one or more amino acid substitutions, which substitutions alter (relative to a
wild-type Fc region) the binding of the variant Fe region, e.g., enhance the binding to an activating
FcyR (suchPaB iR msrcrbprimiaridfolieatict ReBIEING TrERUkhiBMIRIIHEYR F8HeR dS FcyRIIB).
Various Fe¢gigtatigiehaving eneRiinaeamingacid abangss Wakngngiaserdrandianalyzed by
surface plasmoar}aﬁson?gc%?efor koff,.as %Qov\élv%j 'I‘; le 5. Dis ocig{tion rgt%.conftat%s.for t%inding the

HIICTY mventon

various Fc;c}ﬂn\?vere %a%rmlne%%lgrgm%ore analysis a%aﬁ%i'f?%cty é)or%rp%?ea with those or the wild-type
Fc, with thenctim{sees WaleeylvrucamptiFinim dicatsdti A thegitrht:iad colethiis ofgiabliels witksréspect to
each FcyRdgsted, ANR 2089 L 6 EcyRTIA, FoyRIIB, or FeyRITIA.

[60137] The polvpeptides of the present invention may comprise altered affinities for an
activating and/or inhibitory Fcy receptor. In one embodiment, the antibody or polypeptide
comprises a variant Fc region that has increased affinity for FeyRIIB and decreased affinity for
FeyRIIIA and/or FoyRIIA, relative fo a comparable molecule with a wild-type Fe region. In
another embodiment, the polypeptides of the present invention compris a variant Fe region, which
has decreased affinity for FcyRIIB and increased affinity for FoyRIIIA and/or FeyRIIA, relative to
a comparable molecule with a wild-type Fc region. In yet another embodiment, the polypeptides
of the present invention comprise a variant Fc region that has decreased affinity for FcyR1IB and
decreased affinity for FeyRITIA and/or FeyRIIA, relative to a comparable molecule with a wild-
type Fe¢ region. In still another embodiment, the polypeptides of the present invention comprise a
variant Fc region, which has unchanged affinity for FcyRIIB and decreased (or increased) affinity

for FoyRHIA and/or FcyRIIA, relative to a comparable molecule with a wild-type Fc region.

[60138] In certain embodiments, the invention encompasses immunoglobulins comprising a
variant Fc region with an altered affinity for FeyRIIA and/or FeyRIIA such that the
immunoglobulin has an enhanced effector function, e.g., antibody dependent cell mediated
cytotoxicity. Non-limiting examples of effector cell functions include antibody-dependent cell
mediated cytotoxicity {ADCC), antibody-dependent phagocytosis, phagocytosis, opsonization,
opsonophagocytosis, cell binding, rosetting, Clg binding, and complement dependent cell

mediated cyfotoxicity.

[68139] In a preferred embodiment, the alteration in affinity or effector function is at least 2-fold,
preferably at least 4-fold, at least 5-fold, at least 6-fold, at least 7-fold, at least 8-fold, at least O-
fold, at least 10-fold, at least 50-fold, or at least 100-fold, relative to a comparable molecule
comprising a wild-type Fc region. In other embodiments of the invention, the variant Fe region
immunospecifically binds one or more FcRs with at least 65%, preferably at least 70%, 75%, 80%,
85%, 90%, 95%, 100%, 125%, 150%, 175%, 200%, 225%, or 250% greater affinity relative 10 a
molecule comprising & wild-type Fe region. Such measurements can be in vivo or in vitro assays,
and in a preferred embodiment are in vitro assays such as ELISA or surface plasmon resonance

assays.
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PCT/US2009/038171 Table 4: Comparison Of koff Of Fe Mutants to Wild-Type Fe Amino Acid
Change(s)yB 164y &P1HPAFCD32AIl CD32B One Amino Acid F243L4.83.40-83:82009/038171
3R292P2.41.60.70.3 5Y300L1.01.22.91.2 6V30510.90.61.31.2 7A330V0.61.20.40.3 Two Amino
acids 9 F243LP396L2.22.01.51.6 10 F243LR292P4.01.70.50.2 Three Amino Acids Abbreviations:
M, Mutant Number; nd, no detectable binding; nt, not tested, Values with 8 0% difference 0.8 fold) from

wild-type itBHHHr i iEETaraTe BB S BTG CRISIEETRRT N A RE e it et ST By Sudst
display; allvether apeHasisivere eongitutied by Bie-dicepied inutageniesist td6ond 01T Fhere is also
extensive guidance in the Antibody Engineerin chnology Art concerning, desirable ifications.
Eemplany T e e, B A D s e
specific ensbi@amiest, snoverrmatcrstisgioned BRERMIRY axEnpiodiiedtiorsrtergrediasstitianehag at any of
phOSicti?lnS 238w A &ﬂﬂ,cgﬂsgg,s?gé% %ﬁgif%@é’%@@%ﬁﬁ&& %%Zagéaﬁﬁ;zﬁftﬁgﬁ%ag dﬁ:&t&ﬁ&f}hmr& Br n]jore of
the following residues; A240, 1240, 1 241, 243, H244, N298, or V330. In a different specific
embodimeP i SRR ARG, i TRTHSTA: RURCAASE (e 5 SRR OH P A o
positions ZBSRIED SPTP &7 #1876, SHE, #8BpIR8HH86 x2B2sp92i R0 |BGI: 303c80By 807309, 331,

333, 334, 333: IR Grsaem 4o 38Hes3 (3g 3 18 10mALD. R3O, 43¢, 4331 438 AL AR and, preferably
one or more of the following residues: ﬁéso, Q280, Y280, Gkgd, 5290, T290, Y290, N294, K295,

P296, D29BTROSEOPIEE Y2 d8 TrbF TRt b 1o e rerret e mBHHRM AR tRopaTFe
regions thahhinehiag FoyR withnare adteradeaffifitycauy &misceapd madificationsi(@tipn, Sulishiutions) at

0% 251, SO0 8L SR ADT 4A 5B 451 568 SIS 55, 526, 329, 330, 332, 331, 335,

%5 326, 329, 330, 332, 331, 333,
334, 335, 337, 338, 339, 340, 359, 360, 373, 376, 416, 419, 430, 434, 435, 437, 438 or 439.
Preferably [t Ui At SETRHPRR SO PiHEHIRD ARG s AILES IRD8E, 9955 i8R 9oMB%eT 0286,
S286, A290ehA90roAR 8 M3RbrARLR 886 M320QR2QCR3R0; ERR21A326, M3 26riER2GGN326,

Do, RIS ePe ittt frysica i funototia Dot S Tittudfst onli Role i ot 500 Of

fixation, FeyR binding affinities and effector function activities (e.g., ADCC, CDC, efc.) due to
differences in the amino acid sequences of their hinge and/or Fc domains, for example as described
in Flesch and Neppert (1999) I. Clin. Lab, Anal. 14:141-156; Chappel er al. (1993) 1. Biol. Chem.
33:25124-25131; Chappel et al. (1991) Proc. Natl, Acad. Sci. (U.S.A.) 88:9036-9040; or
Briiggemann er al, (1987) J. Exp. Med 166:1351-1361. This type of variant Fc domain may be
used alone, or in combination with an amino acid modification, to affect Fc-mediated effector
function and/or binding activity. In combination, the amino acid modification and IgG hinge/Fc
region may display similar functionality {e.g., increased affinity for FoyRIIA) and may act
additively or, more preferably, synergisticaliy to modify the effector functionality in the molecule
of the invention, relative to a molecule of the invention comprising a wild-type Fc region. In other
embodiments, the amine acid modification and 1gG Fc region may display opposite functionality
(e.g., increased and decreased affinity for FeyRIIA, respectively) and may act to selectively temper
or reduce a specific functionality in the molecule of the invention, relative to a molecule of the

invention not comprising an Fc region or comprising a wild-type Fc region of the same 1sotype.

[00142] In a preferred specific embodiment, the molecuies comprise a variant Fc region, wherein
said variant Fc region comprises at least one amino acid modification relative to a wild-type Fe
region, such that said molecule has an altered affinity for an FeR, provided that said variant Fc
region does not have a substitution at positions that make a direct contact with FeyR based on
crystallographic and structural analysis of Fe-FcR interactions such as those disclosed by
Sondermann er al. (2000) Nature 406:267-73. Examples of positions within the Fc region that

make a direct contact with FeyR are amine acid residues 234-239 (hinge region), amino acid
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[00150] In a different embodiment, in variant Fe regions that bind an FcyR (via its Fe region) with a
reduced affinit ino acid modifications (e.g., substitutions) at any Iti 54, 265,
268, 269, %@@i@é , 292, 293, 294, 295, 296, 298, 300, 301, 303, 322,%%3{%@{%?333, 335,

- 338, 340, 373, 376, 382, 388, 389, 414, 416, 419, 434, 435, 437, 438 or 439. [00151] In a different
embodiment, in variant Fe regions that bind an FcyR (via its Fe region) with an enhanced affinity, any
amino acidayioerficaficns (B/§. leubstrinonsidacadycsiBoStdNs Bl ops Fndamningacdgysidess 295,
298, 300, 30%1.3305F 30 ToodN9 13 1en3 45b 38 hcAa 3113340 BT 34011360y 3B ISt 30 Mierdifferent
embodiment, .in variant Fe r%gﬁ'ons tha birgds FCXRII%WL? ag enhance affH]i'%éé a%% thﬁzf%(lsowing
residues; ASEEISCOBBETAOBEURCHIIN 05 85 IREH 88" ADFH° BB 90RIT6 RSB0, “RO85 APE S , D286,
Q286, S286;YR26;dS2301:M B0 LNk 8362MB2P Y 320y R3 2@, SRR WiBE6 DB B RI6(HE396; 1(330,
A331, Q335, A337 or A430. [00152] In other embodiments, the invention encompasses the use of any
Fe variant jgaeyd) i0408:0r0 S46hmstbese tisslasednindeiedisstial «2002) Ham ungl deattddib 7-65;

Presta et al. (2002) Biochem Soc Trans 30:487-90; ldusogje et at (2 Immunol 166:2571-75;
Shields et Eﬁfﬁi%) T%Tofhtgrﬁoﬁ%:gﬁgﬁ%%b ;e|gu§<§§fe% Céﬂ’z%%@’%r?%ﬁn% %8'2?:64&%7 984;
Reddy et at(2008) domprivimpid §4.48285:8@) YuEbatii2e00)aE dinmenaliioh28Ped6e 26, IArmadvE et at
(1999) Furd-\mrmupol 282043 4cdsliens. el GQBLIBMIRQULAIL 4 AL QA HHOAELRLH296)
Immunol 157:4963-69; Hutchins et at (1995) Proc. Natl. Acad. Sci. (U.S.A.) 92:11980-84; Jefferis et at
(1995) ImrAlTFOPL St ¥ - Iptsed e 41808 FRSEECTY 115018 \0RTe e BPArPYoB Pl
Transplantediomtsisdioda-thd; dinmeydiaifdd 2hMetimmuriet 2 53-59; Lund c/at (1991) J. Immunol
147:2657-62; Duncan et at (1988) Nature 332:563-64; US Patent Nos. 5,624,821, 5,885,573;
6,194,551 #4276, 586 A F3Ad:A%%: and PG Rutlicasians W00/ 2072208 RE T W 99458572.

[00153] Preferred variants include one or more modifications at any. of positions; 228, 230, 231, 232,
233, 234, 25522394l Boplionn s, PO IREI IR ODH I HEB TS HITERROERIS 1YY 1975V 8k 1, 284,
- 291, 296, 29 PO8: 299, tBORBOAI0F RS, F2B¢ 3252826, 828)380a0r B82at[09 FoAl Pauticedarly
preferred vari in HGAl e ups A-Al: A. B. C. D. E. F.
G. H. I Cki?ﬁl_ﬁ Oﬁgi%ﬁﬁogﬁég tgg‘%%m%ﬂg#%z%%ﬁ%%&%gg@ %%55280; 230A, 230E, 230Y or 2300;
231E, 231K, 231Y, 231P or 2310; 232E, 232K, 232Y, 2320;

Wild-Type to Variant Change in Affinity to FcyR

Activating

Ratio of Affinities =
Wild-Type to Variant Change in Affinity to I'eyR

Inhibiting

[00145] Where an Fc variant has a Ratio of Affinities greater than 1, the methods of the invention
have particular use in providing a therapeutic or prophylactic treatment of a disease, disorder, or
infection, or the amelioration of a symptom thereof, where an enhanced efficacy of effector cell
function (e.g., ADCC) mediated by FoyR is desired, e.g., cancer or infectious diseasec. Where an Fe
variant has a Ratio of Affinities less than 1, the methods of the invention have particular use in
providing a therapeutic or prophylactic treatment of a disease or disorder, or the amelioration of a
symptom thereof, where a decreased efficacy of effector cell function mediated by FeyR is desired,
e.g., autoimmune or inflammatory disorders. Table 3 lists exemplary single, double, triple,
quadruple and quintuple mutations by whether their Ratio of Affinities is greater than or less than
1. Specific binding data for various mutations is listed in Table 4, and more information

concerning these mutations may be found in the Antibody Engineering Technology Art.
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233D; 2341 or 234F; 235D, 235Q, 235P, 2351 or 235V; 239D, 239E, 239N or 239Q; 240A, 2401,
243, 243Y, 243L, 243Q, 243W, 243H or 2431; 244H; 24553648347V or 247L;
262A, 262E, 2621, 262T, 262E or 262F; 263A, 2631, 263M or 263T; 264F, 264E, 264R, 2641, 264A,
264T or 264W; 265F, 265Y, 265H, 2651, 265L, 265T, 265V, 265N or 265Q; 266A, 2661, 266M or

240M or 2

266T; 271D,.271E 271N, 271Q, 271K, 271R, 271S,271T, 271H, 271F 271M, 271Y_271\W.gr 271G;
2731: 2714, Fable 37hxemplary Giug 1M1#ﬁl?lﬂll\’bl¢@ﬁlmbhl$w€l by Bt liites7 1\ 281D,
281K, 281402 oHiprle Double Triple Quadrupie Quintuple
>1 F243L F243L & | F243L,P247L & L234F, F243L, R292P & | L235V, F243L,
R292P N421K Y300L R292P, Y300L
D270E & P396L
RIOIG F243L & | F243L, R292P & 12351, F243L, R292P &
Y300L Y300L Y300L L235P, F243L,
s}
R292p F243L & | F243L, R292P & 12350, F243L, R292P & 1;.3525 éf 300L
P396L V3051 Y300L
D270E & | F243L, R292P & F243L, P247L, D270E & f,%%?f ﬁgggi
P396L P396L N421K & PISEL
R292P & | F243L, Y300L & F243L, R255L, D270E &
Y300L P396L P396L
R292P & | P247L, D270E & F243L, D270E, G316D
V3051 N421K & R416G
R292P & | R255L, D270E & F243L, D270E, K392T
P396L P396L & P396L
Y300L & | D270E, G316D & F243L, D270E, P396L &
P396L R416G Q419H
P396L & | D270E, K392T & F243L, R292P, Y300L,
Q41911 P396L & P396L
D2T0E, P396L & F243L, R292P, V3051 &
Q41911 P396L
V284M, R292L & P247L, D270, Y300L
K370N & N421K
R292P, Y300L & R255L, D270E, R292G
P396L & P396L
R255L, D270E, Y300L
& P396L
D270E, (331613, P396L
R416G
<1 Y300L F243L & | F243L, R292P &
P396L P396L V3051
P247L &
N421K
R255L &
P396L
R292P &
V3051
K392T &
P396L
P396L. &
Q4191
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W. 284E, 284N, 284T, 284L, 284Y 0r284M, X. 291D, 291E, 291Q, 291T, 291H, 2911 or 2910;

Y. 299A, 299D. 299E. 299F, 2990, 299H, 2991, 299K, 299L, 299M, 299N 99R, 299S,
299V, 299 80?%%#1% | beTR 5 A |

Table 4: Detailed Binding Information for Exemplary Fec Variants
Ratio of Affiniti
Fe¢ seguence C$11§68A Cl?ilsiA CD32B CD(; gAjCDSZI:S
) | Visg | Fis8
Ratio of Affinities > 1

Class It Increased Binding to CD16; Decreased Binding to CD32B
F243L 4.79 3.44 0.84 5.90 4.10
F243L P247L D2T0E N421K 2.30 345 0.32 7.19 10.78
F243L P247L N421K 1.89 1N 0.17 11.12 16.06
F243L R255L D270E P396L 1.75 1.64 0.38 4.61 432
F243L D27GE G316D R416G 1.50 1.34 0.20 7.50 6.70
F243L D270E K392T P396L 3.16 2.44 .44 7.8 5.55
F243L D270E P396E Q4191 1.46 1.13 0.26 5.62 4.42
F2431, R292P 4.73 0.12 39.4
F243L R292P 4 1.67 0.16 25 10.44
F243L R292P P30OL 6.69 2.3 0.32 209 7.19
F243L R292P V3051 2.56 143 ND =25 >25
F243L R262P V3051 P396L 3.37 2.33 .40 13.43 6.33
P247L D270E N421K 1.89 - 246 0.58 3.26 424
R2551. D270E R262G P396L 1.39 1,30 0.65 2.14 200
R255L D270E Y300L P396L 1.52 1.74 087 1.73 200
R255L D270E P396L i.34 1.65 (.87 1.54 1.90
D270E 1.25 1.48 039 3.21 379
D2Z70E G316D R4A16G 2.18 2.49 0.78 2,79 3.19
DZ70E K392T P296l. 1.81 228 0.79 2,29 289
D270E P3%6L 1.38 1.63 .89 1.55 1.85
D270E P396L G316D R416G 122 1.97 1,14
D270E P396L Q41911 164 2.00 0.68 2.41 254
V284M R292P K370N 1.14 137 0.37 3.1 3.7
R292G 1.534 0.25 6.2
R292P 2.50 0.25 11.60
R2%2P V3031 1.32 1.28 0.37 3.6 3.46
Class I1: Decreased Binding to CD16; Greatly Decreased Binding to CD32B
R252P (.64 0.25 2.56
R252P F243L 0.6 0.12 5.00
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Z. 3021,

AA. 304D, 304N, 304T, 304H or 304L"  AB. 3051; AC. 313F;
WO 2009/151717 _ _ PCT/US2605/638171

Table 4: Detailed Binding Informatien for Exemplary F¢ Variants

Fc sequence C‘I%ISGSA C;ESGSA CD32B Rétlf;(; gijgf;’;’;gs
V158 | Fis8
Class I11: Increased Binding to CD16; Unchanged .Bindix;g to CD32B
F2431 R292P Y300L V3057 P396L 10.9 3.12 1.05 10.4 287
F2431L R292P Y300L P396L 10.06 5.62 1.67 9.40 5.25
R2Z92P V3051 P396L 1.85 1.90 0.62 2.01 207
Class I'V: Greatly Increased Binding to C16; Increased Binding fo CD32B
F243L R292P Y300L V3051 P3G6L 10.06 B.25 1.38 7.29 598
D270E (316D P3961L R416G 1.22 | 1.07 1.14
Ratio of Affinities <1
Class V: Unchanged Binding to CD16; Increased Binding to CD32B
- R255L P396L 1.09 2.22 045
Y300L 1.01 1,18 0.99
Class V1: Increased Binding te C}16; Greatly Increased Binding to CD32B
F243L P396L 1.45 1.60 222 0.67 0.72
P247L N421K 1.29 1.73 2.00 0.65 0.87
R255L P396L 1.3% 2.22 0.49 0.63
R292P V3051 1.59 2.11 2.67 0.60 0.79
K392T P396L 1.49 1,81 2,35 0,63 0.77
P396L 1.27 1.73 2.58 0.49 0.67
P3O6L Q419H 1.19 1.18 1.33 0.89 0.89
Class VII: Decreased Binding to CD16; Increased / Unchanged Binding to CD32B
D270E (G316D P396L R416G 0.94 1.67 0.88

[00146] In other embodiments, the molecules comprise a variant Fc region having one or more
amino acid substitutions, which substitutions alter (relative to a wild-type Fc region) the binding of
the variant Fc region, e.g., enhance the binding to an activating FeyR (such as FeyRIIA or
FeyRIIIA) and/or reduce the binding to an inhibiting FeyR (such as FoyRIIB). Various Fo
mutations having one or more amino acid changes were enginecred and analyzed by surface
plasmon resonance for k., as shown in Table 5. Dissociation rate constants for binding the
vartous FeyR were determined by BlAcore analysis and directly compared with those for the wild-

type Fe, with the ratic {x = WT k,gmutant k.#) indicated in the right-hand columms of Table 5

~ with respect to each FcyR tested.
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AD.3231;  AE.325A, 325D, 325E, 3250, 325H, 3251, 325L, 325K, 325R, 325S, 325F, 325M,
325T, 328V, 328Y,.325W or 325P;  AF. 328D, 328Q, 328K, 328R, 3283, 38 hsieiiYn

Table 4: Comparison Of k. Of Fc Mutants to Wild-Type Fc

M

Amino Acid Change(s)

CD16AY

CDi6AT

CD3ZB

One Aming Acid

Ch324"

1

F243L

48

34

0.6

0.8

Y300L

1.0

V3051

09

A330V

Two Amino acids
9 F2431. P396L. 2.2 20 1.5 1.6
10 JF243L R292P 4.0 1.7 05 0z

Three Amino Acids

12

F243L

Ro92P

Y3001

7.4

1.0

F243L R262P P396L 6.3 34 1.4 0.4
15 R252P V3051 P356L. 1.5 1.9 1.5 0.9
Four Amino Acids
16 {F243L R292P Y300L P306L 10.1 5.6 1.7 1.1
17 JF243L R292P V3051 P396L 4.0 2.3 0.3 0.4
Five Amino Acids
18 {F243L R2%2P Y3001 V3051 P366L 10.1 8.3 3.2 1.4

Abbreviations: M, Mutant Number; nd, no detectable binding; nt, not tested. Values with = 80%
difference (= 0.8 fold) from wild-type in either direction are in bold. Shading denotes Fc mutants
identified directly by yeast display; all other mutants were constructed by site-directed
mutagenesis.
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3281, 328Y, 328W, 328P, 3280, 328A, 328E, 328F, 328H; 328M or 328N;  AG. 330L, 330Y, 3301
or 330V; wdMled3347332D, 332E, 332H, 332N, 332Q, 332T, 332K, 332R; 33233247 332L, 332F,
332M, 332W, 332P, 332001 332Y; and

[06147] There is also extensive guidance in the Antibody Engineering Technology Art concerning
desirable modifications. Exemplary modifications that may be desirable in certain circumstances

are listed below:

(00148] In a specific embodiment, in variant Fc regions, any amino acid modifications (e.g.,
substitutions) at any of positions 235, 240, 241, 243, 244, 247, 262, 263, 269, 298, 328, or 330 and
preferably one or more of the following residues: A240, 1240, 1.241, 1.243, H244, N298§, I328 or
V330. In a different specific embodiment, in variant Fc regions, any amino acid modifications
{e.g., substitutions) at any of positions 268, 269, 270, 272, 276, 278, 283, 285, 286, 289, 292, 293,
301, 303, 305, 307, 309, 331, 333, 334, 335, 337, 338, 340, 360, 373, 376, 416, 419, 430, 434,
435, 437, 438 or 439 and preferably one or more of the following residues: H280, Q280, Y280,
(3290, S290, T290, Y290, N294, K295, P296, D298, N298, P298, V298, 1300 or L300.

[06149] In a preferred embodiment, in variant Fc regions that bind an FcyR with an altered
affinity, any amino acid modifications (e.g., substitutions) at any of positions 255, 256, 258, 267,
268, 260, 270, 272, 276, 278, 280, 283, 285, 286, 289, 290, 292, 293, 294, 295, 294, 298, 300,
301, 303, 305, 307, 309, 312, 320, 322, 326, 329, 330, 332, 331, 333, 334, 335, 337, 338, 339,
340, 359, 360, 373, 376, 416, 419, 430, 434, 435, 437, 438 or 439. Preferably, the variant Fc
Tegion has any of the following residues: A256, N268, Q272, D286, Q286, S286, A29Q, 5290,
A298, M301, A312, E320, M320, Q320, R320, E322, A326, D326, E326, N326, S326, K330,
T339, A333, A334, E334, H334, 1334, M334, Q334, V334, K335, 335, A359, A360 or A430.

{60150] In a different embodiment, in variant Fc regions that bind an FeyR (via its Fe region) with
a reduced affinity, any amino acid modifications (e.g., substitutions} at any of positions 252, 254,
265, 268, 269, 270, 278, 289, 292, 293, 294, 295, 296, 298, 300, 301, 303, 322, 324, 327, 329,
333, 335, 338, 340, 373, 376, 382, 388, 389, 414, 416, 419, 434, 435, 437, 438 or 439.

[00151] in a different embodiment, in variant Fc regions that bind an FeyR (via its Fc region) with
an enhanced affinity, any amino acid modifications (e.g., substitutions) at any of positions 280,
283, 285, 286, 290, 294, 295, 298, 300, 301, 305, 307, 309, 312, 315, 331, 333, 334, 337, 340,
360, 378, 398 or 430. In a different embodiment, in variant Fc regions that binds FcyRIIA with an
enhanced affinity, any of the following residues: A255, A256, A258, A267, A268, N268, A272,
Q272, A276, A2B0, A2K3, A285, A286, D286, Q286, S286, A290, S290, M301, E320, M320,
(320, R320, E322, A326, D326, E326, S326, K330, A331, Q335, A337 or A430.

[60152] In other embediments, the invention encompasses the use of any Fe variant known in the
art, such as those disclosed in Jefferis ef al. (2002) Immuncl Lett 82:57-65; Presta et al. (2002)
Biochem Soc Trans 3(:487-90; Idusogie et al. (2001) J Immunol 166:2571-75; Shields ef al.
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Al. 336E, 336K or 336Y. 100155] Still more particularly preferred variants include one or more

modificatio,{;@%%ﬁg%%ﬁom Groups 1-105: Group Variant Group Variant 2&@%@% S239D/
2

D265L / N 2 D265F / N297E / 1332E 55 S239D / D265T / N297D / 1332E D265Y /

N297D / 1332E
(2001) J Biol Chem 276:6591-6604; Idusogic ef al. (2000) J Immunocl 164:4178-84; Reddy ef al.
(2000) J Immunol 164:1925-33; Xu et al. (2000} Cell Immunol 200:16-26; Armour ef al. (1999)
Euf J Immunol 29:2613-24; Jefferis ef al. (1996) Immunol Lett 54:101-04; Lund ez af. (1996) ]
Immunol 157:4963-69; Hutchins er al (1995) Proc. Natl. Acad. Sci. (U.S.Ai) 92:11980-84;
Jefferis ef al. (1995) Imuunol Lett. 44:111-17; Lund ef al. {1995) FASEB J 9:115-19; Alegre ef al.
(1994) Transplantation 57:1537-43; Lund et al. (1992) Mol Immunol 29:53-59; Lund ef al. (1991)
J. Immunol 147:2657-62; Duncan ef al. {1988) Nature 332:563-64; US Patent Nos. 5,624,821;
5,8853,573; 6,194,551; 7,276,586; and 7.317,091; and PCT Publications WO 00/42072 and PCT
WO 99/58572.

[00153] Preferred variants include one or more modifications at any of positions: 228, 230, 231,
232, 233, 234, 235, 239, 240, 241, 243, 244, 245, 247, 262, 263, 264, 2635, 266, 271, 273, 275,
281,284, 291, 296, 297, 298, 299, 302, 304, 305, 313, 323, 325, 326, 328, 330 or 332,

[00154] Particularly preferred variants include one or more modifications selected from groups A-
- AL
228E, 228K, 228Y or 228G;
2304, 230E, 230Y or 230G;
231E, 231K, 231Y, 231P or 231G;
232E, 232K, 232Y, 232@;
233D;
2341 or 234F;
235D, 235Q, 235P, 2351 or 235V,
239D, 2398, 239N or 2394;
2404, 2401, 240M or 240T;
243R, 243, 243Y, 243L, 2430, 243W, 243H or 2437,
244H;
245A,;
247G, 247V or 247L,;
262A, 262E, 2621, 262T, 262E or 262F;
263A, 2631, 263M or 263T;
264F, 264E, 264R, 2641, 264 A, 264T or 264W,
265F, 265Y, 265H, 2651, 2651, 265T, 265V, 265N or 265Q;
266A, 2661, 266M or 266T;
271D, 271E, 271N, 271Q, 271K, 271R, 2718, 2717, 271H, 271A, 271V, 271L, 2711,
271F, 271M, 271Y, 271 W or 271G;
T. 2731,

w RO Y OZEZORS ST EOMNEUOWE R
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56 S239D / D265V / N297D / I332E 4 D265Y / N297D / T299L / 1332E 57 S239D / D265Y / N297D /
1332E 5 FRA}5y(7R43Q / V262T / V264F 58 S239D / 1332D 6 F241E | F243Q a2k }4264E /
1332E 59 S239D / 1332E 7 F241E / F243R / V262E / V264R 60 S239D / 1332E / A330I 8 F241E /
F243R / V262E / V264R | 1332E 61 S239D / 1332N 9 F241E / F243Y / V262T / V264R 62 S239D /
1332Q 10 F241E / F243Y / y262T / V264R / 1332E 63 S239D / N297D /1332E

v
W.
X
Y

N

AG.
AH.

AL

275L or 275
281D, 281K, 281Y or 281P;
2R4E, 284N, 284T, 284L, 284Y or284M;
291D, 291K, 291Q}, 291T, 291H, 2911 or 291G;
- 2994, 299D, 299E, 299F, 299G, 299H, 2991, 29§3K, 2901, 299M, 209N, 299P, 299,
299R, 2998, 299V, 299W or 299Y;
3025

. 304D, 304N, 304T, 304H or 304L
AB.
AC.

3051

313F;

3231, _

325A, 323D, 323E, 325@, 325H, 3251, 325L, 325K, 325R, 3258, 325F, 325M, 3257,
325V, 325Y, 325W or 325P;

328D, 328Q), 328K, 328R, 3288, 328T, 328V, 3281 32K8Y, 328W, 328P, 328G, 328A,
328E, 328F, 328H, 328M or 328N;

330L, 3307, 330 or 330V;

332A, 332D, 332E, 3324, 332N, 332Q, 3327, 332K, 332R, 3328, 332V, 332L, 332F,
332M, 332W, 332P, 332G or 332Y; and

336E, 336K or 336Y.

[00155] Still more particularly preferred variants inciude one or more modifications selected from
Groups 1-105:

Group | Variant Group | Variant
1 A330L /13378 54 52390/ D265L / N297D / 1352E
2 D265F / N29TE ( 1332F S5 | §239D/ D265T /N297D /13328
3 D265Y /N297D /I332E 56 S239D / D263V / N297D / I332E
4 D265Y /N297D/ T299L /I332E 57 S239D/ D263Y / N297D / I332E
5 F2431E/F243Q / V262T / V264F 58 S5239D/1332D
6 F241E/F243Q/ V262T / V264E /1332E 59 3239D /1332E
7 F241E /F243R / V262E / V264R 60 82390/ I332E / A3301
g8 P241E /F243R /V262E / V264R /1332F 61 52390 /1332N
9 F241E/¥243Y / V262T / V264R 62 52300 /13320
10 F241E / F243Y / V262T / V264R / 63 S239D / N297D / 1332E
I332F
11 F241L / F243L / V2621 / V2641 64 S239D /N297D /I332E / A330Y
12 F2411L7V2621 65 5239D / N297D /I332E / A330Y /F2418
/F2A3H /V262T /V264T
13 F241R/F2430/ V262T / V264R. 66 S239D /N297D /1332E / K326E
14 F241R / F43Q / V262T / V264R / 67 S239D /N297D /I332E/L235D
1332E
15 F241W /F243W / V262A 7/ V264A 68 S235D / S298A /1332E
i6 F241Y / F243Y /V262T / V264T 69 85239D / V2641 / A330L /1332E
17 F241Y [ F243Y [/ V26IT / V264T / 70 S239D / V2641 /I332E
N297D /1332E
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11 F241L / F243L / V2621 / V2641 64 S239D / N297D / 1332E / A330Y 12 F241L/V2621 65 S239D /
N297D / lg%@%J %ﬁg?é@Y_i/ F241 S/ F243H /V262T / V264T 13 F241R / Fé%’iéqé} \{@@é?/264R 66
S239D / N ? | K326E 14 F241R / F243Q / V262T / V264R / 13 ‘; ]I\1297D /
I332E / L235D 15 F241W / F243W / V262A | V264A 68 S239D / S298A / 1332E 16 F241Y / F243Y /
V262T / V264T 69 S239D / V2641 /[ A330L /1332E 17 F241Y [ F243Y /| V262T /| V264T / N297D /

1332E 70.S280D | ¥228141 YI8HAI 24/ 2009/151717PCT/LSFHIBHMIAB ey S298A /1332E
19 | P243L/ V264l 72 S239E / D265N
20 L328D/1332E 73 S239E / D2650
21 L328E /I332E 74 $239E /1332D
22 L328H /1332E 75 | S239E/1332B
23 L3281/ 1332E 76 | S239E/I332N
24 L328M / I332E 77 | S239E/1332Q
25 L328N /I332E 78 | S239E/N297D /I332E
26 L328Q /I332E 79 | S239E/V2641/A330Y /1332 E
27 L3287 /13328 80 | S239F/ V2641 /I332E
28 L328V /I332E 81 S239E / V2641 / S298A / A330Y / 1332E
29 | N297D/A330Y /I332E 82 | S239N/A330L/I332E
30 | N297D/I332E 83 [ S239N/A330Y/1332E
31 N297D / 1332E / §239D / A330L 84 §239N/1332D
32 | N297D/S298A / A330Y /1 332E 85 | S239N/I332E
33 | N297D/T299L/I332E 86 $239N/I332N
34 | N297D / T299F / I332E / N297D /| 87 S239N/1332Q

T299H / 13328

33 N297D / T2991/1332E 88 | S239N1S298A /1332E
36 | N297D/T299L /1332E 29 | 52390 /1332D
37 | N297D/T299V /I332E 90 | 8239Q/13328
38 | N297E/I332E 91 $239Q /I332N
39 | N297S/I332E 92 | $239Q/1332Q
40 | P230A /E233D/I332E 93 $239Q / V2641/ 1332E
41 P244H / P245A | P24TV 94 | S298A/I332E
42 $239D/ A330L/I332E 95 | V264E /N297D /I332E
43 S239D/ A330Y /1332E 96 | V2641/A330L/1332E
44 $239D / A330Y /1332E / K326E 97 | v2641/ A330Y /13328
45 $239D/ A330Y /13328 / K326T 98 | v2641/1332E
46 $239D / A330Y /I332E / L2341 99 1 V2641/S298A /1332E
47 $239D/ A330Y /1332E / L235D 100 | Y296D/N297D /I332E
48 $239D/ A3530Y /1332E / V2401 101 1 Y296E/N297D /1332 E
49 $239D / A330Y / I332E / V264T 102 | Y296H/N297D /1332E
50 $239D / A330Y / I332E / V2661 103 | Y296N/N297D/ I332E
51 $239D/ D265F / N297D / 1332E 104 | Y296Q / N2971/ 1332E
52 $239D/ D265H / N297D / 1332E 105 | Y206T /N297D / 1332F,
53 $239D/ D2651/ N297D / 1332E

[00156] Effector function can be modified by techniques such as those described in the Antibody
Engineering Technology Art, or by other means. For example, cysteine residus(s) may be
introduced in the Fc region, thereby allowing interchain disulfide bond formation in this region,
resulting in the generation of a homodimeric antibody that may have improved internalization
capability and/or increased complement-mediated cell killing and ADCC. See Caron ef al. (1992)
J. Exp Med. 176:1191-1195; and B. Shopes (1992) J. Immunol. 148:2918-2922. Homodimeric
antibodies with enhanced anti-tumor activity may also be prepared using heterobifunctional cross-
linkers as described in Wolff er al (1993) Cancer Rescarch 533:2560-2565. Alternatively, an
antibody can be cngineered which has dual Fe regions and may thereby have enhanced
complement lysis and ADCC capabilities. Stevenson et al (1989) Awnti-Cancer Drug Design
3:219-230.
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18 F243L / V2621 / V264W 71 S239D / V2641 / S298A /1332E 19 P243L / V2641 72 S239E / D265N

20 L328D {3:332F,/3;S239E / D265Q 21 L328E /1332E 74 S239E /1332D 22,328k (k337E 75 S239E
/1332E 23 L3281 /1332E 76 S239E / 1332N 24 L328M /1332E 77 S239E /1332Q) 25 L328N / 1332E

B2, Sequence Modifications

[00157] Generally, sequence modifications may be the substitution, deletion, or addition of one or
more residues in the antibody or polypeptide that results in a change in the amino acid sequence as
compared to the native sequence. Guidance in determining which amino acid residue may be
inserted, substituted or deleted without adversely affecting the desired activity may be found by
comparing the sequence of the antibody or polypeptide with that of homologous known protein
molecules and minimizing the number of amino acid sequence changes made in regions of high
homology. The variation allowed may be determined by systematically making insertions,
deletions or substitutions of amino acids in the sequence and testing the resulting variants for

activity exhibited by the full-length or mature native sequence.

[00158] Amino acid substitutions may involve the conservative or non-conservative substitution
of one or more residues. Such substitutions are well-known in the art, for example a conservative
substitution entails replacing an amino acid with another amino acid having similar structural
and/or chemical properties, such as the replacement of a leucine with a serine. Non-conservative
substitutions generally entai] replacing an amino acid with another amino acid having different
structural and/or chemical properties, for example an acidic amino acid (e.g., Glu) may be replaced

with a basic amino acid (e.g., Asn).

[00159] A particularly preferred type of substitutional variant involves substituting one or more
hypervariable region residues of a parent antibody (¢.g., 2 humanized or human antibody), in order
* to obtain a variant antibody having improved biological properties relative to the parent antibody.
A convenient way for generating such substitutional variants involves affinity maturation using
phage display. Briefly, several hypervariable region sites are mutated to generate all possible
amino substitutions at each site, the antibody variants thus generated are displayed on phage, and
the phage-displayed variants are then screened for their biological activity (e.g., binding affinity).
In order to identify candidate hypervariable region sites for modification, alanine scanming
mutagenesis can be performed to identify hypervariable region residues contributing significantly
to antigen binding, Alternatively, or additionally, it may be beneficial to analyze a crystal
structure of the antigen-antibody complex to identify contact points between the antibody and its
antigen. Such contact residues and neighboring residues are candidates for substitution according
to the techniques elaborated herein. Once such variants are generated, the panel of variants is
subjected to screening as described herein and antibodies with superior properties in one or more

relevant assays may be selected for further development.
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[{06160] The modification may also involve the incorporation (e.g., by substifution or addition} of
unnatural amino acids, for example by methods such as those described in, e.g., Wang er al. (2002)
Chem. Comm. 1:1-11; Wang et al. (2001) Science 292:498-500; and van Hest et o, (2001) Chem,
Comm. 19:1897-1904,  Alternative strategies focus on the enzymes rtesponsible for the
biosynthesis of amino acyl-tRNA, as described in, e.g., Tang et «fl. (2001) J. Am. Chem.
123(44):11089-11090; and Kiick ef of. (2001) FEBS Lett, 505(3):465.

[06161] In a preferred embodiment,r at leagt 1, 2,3, 4,5,6,7,8, 0, 10,11, 12, 13, 14, 15, 20, 25,
30, 35, 40, 45, or 50 amino acid residues have been modified. Additionally or alternatively, such
modifications may be characterized as having nomore than 1, 2, 3,4, 5,6, 7, 8, 9, 10, 11, 12, 13,
14, 15, 20, 25, 30, 35, 40, 45, or 50 modified amino acid residues. In a particularly preferred
embodiment, at least 1 but no more than 10 residues have been modified. Additionally or
alternatively, such modifications may be characterized as having no more than 153, 14, 13, 12, 11,
10, 9, 8, 7, 6, 5, 4, 3 or 2 modified amino acid residues. The modifications may be all
substitutions, all deletions, all additions, or any combination of substitutions, deletions, or

additions.

[00162] Nucleic acid molecules encoding amino acid sequence variants may be prepared by a
variety of methods known in the art. These methods include, but are not limited to, isolation from
a natural source (in the case of naturally occwring amino acid sequence variants) or preparation by
oligonuclectide-mediated (or -site-directed) mutagenesis, restriction selection mutagenesis, PCR
mutagenesis, and cassette mutagenesis of an earlier prepared variant or a non-variant version of the

antibody.
B3. Cther Modifications

[00163] The polypeptide variants (and especially antibody variants) of the present
nventioninclude analogs and derivatives that are modified, e.g., by the covalent attachment of any
type of molecule as long as such covalent attachment permits the antibody to retain its epitope
binding immunospecificity. For example, but not by way of limitation, the derivatives and analogs
of the antibodies inciude those that have been further modified, e.g., by glycosylation, acetylation,
pegylation, phosphorylation, amidation, derivatization by kmown protecting/blocking groups,
proteolytic cleavage, linkage to a cellular antibody unit or other protein, etc. Any of numerous
chemical modifications can be carried out by known techniques, including, but not Hmited to
specific chemical cleavage, acetylation, formylation, metabolic synthesis in the presence of

tunicamycin, eic. Additionally, the analog or derivative can contain one or more unnatural amino
acids.
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{00164] The antibodies and polypeptides may be modified by imtroducing one or more
glycosylation sites imto the antibodies, deleting bﬁe or more glycosylation sites from the
antibodies, or shifting an existing glycosylation site on the antibodies, preferably without altering
the desired functionality of the antibodies, e.g., binding activity, Glycosylation sites may be
introduced into, or deleted from, the variable and/or constant region of the antibodies, by methods
known in the art. For example, a glycosylation site may be introduced into an antibody of the
invention by modifying or mutating an amino acid sequence of the antibody so that the desired
sequence (e.g., Asn-X-Thr/Ser) is obtained, and a glycosylation site may be shifted by modifying
position 296 in the Fe region, so that position 296 and not position 297 is glycosylated. Methods
of modifving the carbohydrate content (glycosylation) of proteins are well known in the art, for
example as described in U.S. Patent Nos. 6,472,511 and 6,218,149; U.S. Patent Publication Nos.
20030115614 and 200200284 86; EP 0359096 B1; and WO 03/035835.

[00165] In some embodiments, molecules of the invention are engineered fo comprise an altered
glycosylation patiern or an altered glycoform. Engineered glycoforms may be useful for a variety
of purposes, including, but not limited to, enhancing effector function. Engineered glycoforms
may be generated by any method known to one skilled in the art, for example by using engineered
or variant expression strains, by co-expression with one or more enzymes, for example, N-
acetyiglucosaminyltransferase 111 (GnT-III), by expressing an antibody of the invention in various
organisms or cell fines from various organisms, or by modifying carbohydrate(s) after the antibody
has been expressed and purified. Methods for generating engineered glycoforms are known in the
art, and include but are not limited to those described in, e.g., Okazaki er al. (2004} JMB
336:1239-1249; Shinkawa ef al. (2003) J Biol Chem 278:3466-3473; Shields ef al. (2002) J Biol
Chem 277:26733-26740; Davies et al. (2001) Biotechnol Bioeng 74:288-294; Umana er al. (1999)
Nat. Biotechnol! 17:176-180; U.S. Patent No. 6,602,684, U.S. Patent Publication Nos.
20030157108, 20030115614, and 20030003097; WO 02/311140; WO 02/30954; WO 01/292246;
WO 00/61739; Potillegent™ technology available from Biowa, Inc. (Princeton, NI); and
GlvcoMAD™ glycosylation engineering technology available from GLYCART biotechnology AG

(Zurich, Switzerland).
B4, Polypeptide Conjugates

[68166] The polypeptides of the present invention may be recombinantly fused or chemically
conjugated (including both covalent and non-covalent conjugations) to heterologous polypeptides
or portions thercof to generate fusion proteins. Preferably, the polypeptide of the present invention
(especially an antibody) is fused to at least 10, at least 15, at least 20, at least 25, at least 30, at
least 40, at least 50, at least 60, at least 70, at least 80, at least 90 or at least 100 amino acids of the
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heterologous polypeptide to generate a desired fusion protein. The fusion does not necessarily

need to be direct, but may occur through linker sequences. Polypeptides of the present invention
may also be attached to solid supports or semi-solid matrices, which are particularly useful for
immunoassays or purification of the target antigen. Such supports and matrices include, but are
not limited to, glass, cellulose, polyacrylamide, agarose beads, acrylamide beads, nylon,
polystyrene, polyvinyl chloride or polypropylene. Attachment may be accomplished, for example,
by methods described in Methods in Enzymology, 44 (1976},

[00167] The antibodies and polypeptides may be conjugated to a therapeutic agent in order to
modify a given biological response, affect (e.g., increase) the seram half-life of the therapeutic
agent, or target the therapeutic agent to a particular subset of cells. They may also be fused to
marker sequences (e.g., a hexa-histidine peptide or a “flag” tag) to faciliate purification.
Techniques for conjugating such therapeutic moieties to antibodies are well known; see, e.g,
Hellstrom et al., “Antibodies For Drug Delivery”, in Controlled Druog Delivery (2nd ed., Robinson
et al. (eds.), 1987, pp. 623-53, Marcel Dekker, Inc.).

[00168]) Additional fusion proteins may be generated through the techniques of gene-shuffling,
motif-shuffling, exon-shuffling, and/or codon-shuffling (collectively referred to as “DNA
shuffling”). DNA shuffling may be employed to alter the activitics of molecules of the invention
(e.g., antibodies with higher affinities and lower dissociation rates). Antibodies and polypeptides
of the invention, or their encoding nucleic acids, may be further altered by being subjected to
random mutagenesis by error-prone PCR, random nucleotide insertion or other methods prior to
recombination. One or more portions of a polynucleotide encoding a molecule of the invention,
may be recombined with one or more components, motifs, sections, parts, domains, fragments, efc.

of one or more heterologous molecules.
BS, Fragments

[006169] The invention additionally provides antibody and other polypeptide fragments. Such
fragments may be truncated at the N-terminus or C-terminus, or may lack internal residues, for
example, when compared with a full length native antibody or protein. Certain fragments may
lack amino acid residues that are not essential for a desired biological activity. These fragments
may be prepared by any of a number of conventional techniques. Desired peptide fragments may
be chemically synthesized. An alternative approach involves generating antibody or polypeptide
fragments by enzymatic digestion, e.g., by treating the protein with an enzyme known to cleave
proteins at sites defined by particular amino acid residues, or by digesting the DNA with suitable

restriction enzymes and isolating the desired fragment. Yet another suitable technique involves
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Y296T / N297D / 1332E. 53 S239D / D2651 / N297D / 1332E [00156] Effector function can be
modified by techniques such as those described in the Antibody Engineering Technology Art, or by

other mearfS &8 a4 AMAENED S AMEA SRRy 8 frrse Rutsitnenel PaRidh ftaetly Bilowing
interchain gigutitdeb ohddesndationfioRhiDirgianr]qasitinginitie:gaekaiiod ehahonienknaric antibody
that may haye impraved internalization ¢ Hity and/or | plement- i | killing
and ADCC B e e e R b
148:2918- 79 2R R thardi dpie s sl ressicnli e ph Bresee K sicl e Ay theaRpars bt pfe plred
using hetepobifiepsliomaticiesshakers as described in Wolff et aL (1993) Cancer Research
53:2560-2565. Alternatively, an antibody can be engineered which has dual Fc regions and may

Drug Bes oL A g ST A s P B D SR ST L A G o
Generally, §8tfiBnehith Gaieamprss kA ISE I8 FBSIRN0 Nd SR IRINCHIC LITHIB AT SifedMtisre

residues injariantingior RORRPLEShALFeSUHS tintchanaeibhille AMIBe Ak JCRBaEAS
compared fo the n?tive sequence, Guidance i@dgter‘minin?g which amino acid residue may be inserted,
substituted 87 crfgﬁa &d without a ‘éetr(s:eﬁ/navﬁgg |r‘?g HEESaeY 58 fv?t\yonr%)f} Se afgﬁrra]dcﬁﬁl/tgé eE)ffairing the
sequence afidhenautiboay disyz_»kﬁ#pé_ptid@wdim matﬂafﬁ&mgl@gmi_s MOmepmte@henpmmlés tand
minimizing #e BUmResRANID A6 SEAYRNRSCRNSES MATENRIRRSAL NOR-Pemelogy . he

variation allowed may be determined by systematically making insertions, deletions or substitutions of

amino acidS el diterte Arf FELig AR Feuritnttl Seimdior JERAFERibIRY BiPeHEHM Iength or

mature nativenSeqheneenprise a leucine zipper sequence.

[00171] In another embodiment, the polypeptide fragments of the present invention comprise an
amino acid sequence of at least 5 contiguous amino acid residues, at feast 10 contignous amino
acid residues, at least 15 contiguous amino acid residues, at least 20 contiguous amino acid
residues, at least 25 contiguous amino acid residues, at least 30 contiguous amino acid residues, at
least 40 contiguous amino acid residues, at least 50 contiguous amino acid residues, at least 60
contiguous amino residues, at least 70 contiguous amino acid residues, at least contiguous 80
amino acid residues, at least contiguous 90 amino acid residues, at least contiguous 100 amine acid
residues, at least contiguous 125 amino acid residues, at least 150 contiguous amino acid residues,
at least contiguous 175 amino acid residues, at least contiguous 200 amino acid residues, or at least
contiguous 250 amino acid residues of the amino acid sequence of another polypeptide. In a

specific embodiment, a fragment of a polypeptide retains at least one function of the polypeptide.
Bé6. Diabodies and DARTS

[60172] Diabodies and dual affinity retargeting reagents (“DARTs™) are also provided by the
present invention. The diabodies and DARTSs comprise antigen binding domains generally derived
from the antibodies and polypeptides of the invention. The design and construction of diabodies
and DARTs is described n, for example, U.S. Provisional Patent Application Nos. 61/019,051
filed on January 4, 2008 and 60/945,523 filed on June 21, 2007, U.S. Patent Application No.
11/409,339 filed on Aprl 17, 2006; Marvin .et al. (2005} Acta Pharmacol. Sin. 26:649-658;
Olafsen ef al. (2004) Prot. Engr, Des. Sel. 17:21-27; Holliger e al. (1993) Proc. Natl. Acad. Sci.
(U.S.A.) 90:6444-6448, Each polypeptide chain of a diabody molecule comprises a2 Vi domain
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[00158] Amino acid substitutions may involve the conservative or non-conservative substitution of one
or more re&guﬁ%g ﬁzﬂgq?substitutions are well-known in the art, for examplg & 6ea3gsnatys substitution
entails replacing an amino acid with another amino acid having similar structural and/or chemical
properties, such as the replacement of a leucine with a serine. Non-conservative substitutions
generally entail replacing an amino acid with another amino acid having different structural and/or
chemical presherfiedosinefumphe sHns ek SN aa fesg Wiosh fin e B TSp ket WithBeb%&ic amino
acid (e.g., Asnind QLB vhiparticslash paaferted typeafisubstitutiontthapiandpva waisukstituting one
or more hypervariabl ion residues of a parent antib (e,q.,.a humanized or hum tibody), in
order 0 ORI A SR L o A TEE el 0 e I e S e antmocl.
A convenidift WaypfoYgeerarititfigostehetied st nzisisntanisin b eel arfipiide releiir aiorpgsibRy phage

display. Brigfhsise vesiabRvpsrvatableieeiop.sitraake midaledia.gencmie alkpessibla aming
substitutions at each site, the antibody variants thus ge era&ed are displ%yec%? ph ge, and the
FbiRing

phage-disSAPREVIRROAREIHER TEB SRS PR i BisTot Aara Rk e ! ing SARTTS In order
to identify mdﬁdmﬂwﬁdﬁyar@@b@ﬂ'é@m, 3ité:$hﬁ1rq’nypeiiﬁ§atik_n¢inai_m}?r§e seamind mm:a@eﬂe@s can be
performed,io dnfy hupenariable.reglan fesidupsconithuino slaniicainaniocnhindino.
Alternatively, or additionally, it may be beneficial to analyze a crystal structure of the antigen-antibody
complex t@‘ﬂéﬁﬁ‘@%@fﬂ%ﬁb’points between the antibody and its antigen. Such contact residues and
neighboring residues are candidates for substitution according to the techniques elaborated herein.
Once sgcmwamm gﬁ;aeﬁateahdhé’;patwhajﬁwaﬁandsﬂs@tﬁ;’emtetihetomaﬂﬂ@sa’s désctibed herein
and antibogie WAl SHp SHORBHARCIESIRANG: QUAIALA FEleNARt AT MAKRE.SelariaRpufurther

development. [00160] The modification may also involve the Incorporation (e.g., by substitution or
addition) ofUAREtGFaFEFIFE deREMS IRt HIE By Hhietrdaseatibris dtosera dBrtiBBds HoR §° Wang et
al. (2002) GiterentCamped bd thaMang ehdke300 Wikeaiemee\292:498,5068nainsl wandeesaidefral (2001)
Chem. Comm. 19:1897-1904. Alternative strategies focus @n the enzyme ipl e
piosynheati PSS e A AR e rhend? s R RSR STRONF LIRS te
123(44): 1108 k09d; Eeddikiickoe palyi2odk) PERS Letfosnsisy: 4638 etgednrn I prérshatr
embodimeghatileast bt deadt 4nd.BitdpSbthdill dile 323 dibfodPi?Bhedlio3for 3R, 4QighB,dr H0 amino

id residues h b dified, Additiopall t tively, h modificati
characiorOE LR HO b R £ 2 35, PGB foIT T TaC L PHCOOCDar 4o, 36, 40

45, or 50 ndedifiid @hino acid residues. In a particularly preferred embodiment, at least 1 but no more
than 10 residues have been modified. Additionally or alternatively, such modifications may be

characteriz@ghasg) hawagone mmestithans Loncldh hee 12 telpdh Diife dadndotdhd @ibddnesifigdamino acid
residues. TheEm%dificatiops mﬁ\é.be allb%Jbs itutiotp , all dele 'tns,daltlJ aéglqditi ns,or an cortnlﬁination of
substitutiorls, defetions, orca%ol fofs: 1BOYRRRICIEIE"EEHY thotécufes entt: |ﬁge§ 176 acit gequence
variants mairisezsrapsuiddzoip divafieyagbmefhodéickmbivndledhie dft Erbibismethouziioilivdikbut are
not limited $0, jselation franka Ratwal-agn cedin g caseiabaatyraly ReaHHERZ.AMNMAGdsgauence
variants) or preparation by oligonucleotide-mediated (or site-directed) mutagenesis, restriction
selection nliERRAFRSI Ay ETBRIS Bt Cad SBRE-h tadRnEE AT AP b rEh etV ariant or
a non-variambedisianspbtheanibo dy tR3paltheptidodifibations {0043} Tdeenpalype plicke \ariaints (and
especially aptibody variants) qf the.p %%%GAH%%@H{%E‘EQ%%E 9&?A§§§ ﬁl@%&%"{é IV }H%&,af&mf’d'f'ed’
e.g., by the covale t attachment of a y type of molecule as lon such covalent attachment penults
the antibodypdolgdtairritgrelsiepephadins MnibmhsEssciiann FofeRethplembigtn otsicid)olgimitation,
tf;e deri;/a_t'ﬁ\g@@m@ %@!qg@pﬁ%@_ amg{ﬁqi@ﬁﬁ&mﬁ;@@ém@epmm@\é@gbae@mﬁﬂ@gwa@@em@g-, by
glycosylation, acerylatian, pegylation, phosphorylation, grnidation, derivatizati y known . .
orotecting Bk AR b R i AT A CENEIAP RSO0 W S Bt dotein, etc
Any of nunvereirs Ghemitaicrsouficatiorgvarr bk iogethed with b Krovierteishiicjudsatitisiudidgdbut not
limited to spggifiachemical cleavage. agehylation, formylation, metabolic synthesis in the presence of
tunicamycin, etc. Additionally, the analog or derivative can contain one or more unnatural amino acids.

100164] T ibodies and polypeptides may be madified by.introducing one or more glycosylation
sites into O At i TR B of I GRSt b AT B, B TG an
existing glyebisylativresitpron the amibodieslyprefdeadiynwitho atraliaintidhehde sivegitisingtionality of the
antibodies &, g, INGINGAGHM Y. (3¥GORYIALON, SHES MR PEHodueed RER10 e Heieiad oM, {he

variable and?or constant region of the antibodies, by methods known in the art. For example, a
glycosylatiort &€ % bt BeiEetrth S aiF L I ST HE IRV REER ByATSERIRg b HEtAy an
amino acid sequence of the antibody so that the desired sequence (e.g., Asn-X-TIMSer) is obtained,
and a glycosylation site may be shifted by modifyin%§osition 296 in the Fe region, so that position 296
and not position 297 is glycosylated. Methods of modifying the carbohydrate content (glycosylation) of
proteins are well known in the art, for example as described in U.S. Patent Nos. 6,472,511 and
6,218,149; U.S. Patent Publication Nos. 20030115614 and 20020028486; EP 0359096 Bl; and WO
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their unpaired Fe domains to foiin an Ig-like molecule, which may be a DART molecule. Such an Ig-like
diabody isygirayalent-and may be monospecific, bispecific or tetraspecificpdhigrigolik@RART species
has unique properties, because its domains may be designed to bind to the same epitope (so as to
folio a tetravalent, mono-epitope specific Ig-like DART capable of binding four identical antigen
molecules), or to djfferent epitopes or antigens. For examnple, its domai e designed to bind to
two epitop@glﬁﬁﬂ@rggﬁ?edg’ﬁﬁﬁﬁﬁo(g%jﬁgqggfggﬁ : Qﬁ@?@%/a‘f%ﬂ%’ Mohes rﬁ%‘grjf g‘/b(%%‘ff%' b%ygﬁi%gpe
specific IgHiK&DARTyos tetepitbpesndf differe mamtipenim disputes so &drtepfoifiv.a Tdwdedient 1g-like
DART haviigea-Rair.Qf %@%ﬂg@t%@gmsﬁf@e‘%@ef&@ta@ﬁmmﬁ%@ cﬁ%?%?i%@i %am Ringing.sites

S

specific for a second antigen). Hybrid molecules having combinations of such attributes can be readily
produced. JPPPEINISUSR o lSHtsHEmh gt BEmbuRA ao5s Aparikt BA R crabiehf i atins Ao the
diabody malegusle s:tictherisicentonexhibiteahaptestihempgeiic eticaayeltvévtaatherapdutic
antibodies known in the art, in part, due to.the ability.of diabody to immunaspecifically bind a target cell
vhich exp SR e e el r Savaii s eeb £ iy
of the diabfodsifie. frpimnsrnprifiadgdikcdNAdrig et digendamsiniprdlaenbvidigroneircdssody-Epitope
interactiongfusithe diabadias ef A inventianfiave Paticy iy tjits i treainentaRierention or
management of a disease or disorder, such as cancer, in }QB%? u&atign, wherein the tar%et antigen
s expross T SEIBHFIN, RN Nt ARGE Cal o GTNGHE BSOL P DU SRR FErRESERRRTARGY , low
dissociatiosf satbstaiiciapich bleararigefrdmethe circulation (for diabodies of small size, at or below -50
kDa), diabody molecules known in the art have also shown particular use in the filed of tumor imaging

(FiItIZg?ralq(ﬁﬁ%'}(lﬁ@@:ﬁr‘%ﬁi?(l}%ﬂﬁl}é—@éll%zﬂﬁugfﬁil?ﬁti%uﬁmﬂﬁ%ﬁ@ms ' &h@cﬁf{ﬁ;’*%@%ﬁ%@f differing
cells, for example the cross linking of cytotoxic T cells to. tumor ce taerz et al. ( ature
314:628-33%&%%?%%%?“{%% %ﬁb‘f@( néﬂ‘ﬁeg%ﬁ)a%gf %%%%’drﬁéﬁ)ﬁ%%eﬁﬁlﬁ HgdEMAinE may also
be directeditova surfacertetgramindrt of haphifimwhaliebaitdr celinsncipasiCy, B0 k6ta@E32]lor CD64,
which are gxpiiessad.on I}mpmﬁxﬁ%%m@ wrakigharANELCalIR Lo ther manenycleateelisyln many

studies, diabody binding to effector cell determinants, e.r?., Fey receptors (FCyR), was also found to
activate thePHifébielithrshigererain (@odey BratsifrEieres gests HEMyer % & {Hogd)ancer
Res. 59:2%8x91GjtdyermatiteffectiiiretirctiimtionRs sotfigge tectbyo th adin gisgatanaatitigén bound
antibody to an effector cell via Fe-FcyR interaction: thus, in this regard, diabady mplecuyles of the
invention %ea@ngir}?ilgﬁeré'a}}}koél'l} n%%ar%m?%nogép%%c ecn‘t)r_o ’l\S/\C/) %ﬁﬁé{rlt %%/dgg(r’ﬁ%ﬁge %]hg Egégorﬁ%fn. By
cross-linkindrrmdhairtefatese desorgecdimborierds BrilepragctHe @tdater cell within the proximity
of the tumor cells but leads to effective tumor killing. Cao and Lam (2003) Adv. Drug. Deliv. Rev.
55:171-97 [0q00A 78}T e diabody-nelecullesflihe piesantiinventiomdaniie praducediusinga variety
of methods, InGlAng danop.Piein sYRheels 06 esaTAINATLEXR BRERAAAIRY afids encoding
the binding proteins. he eslrec? nucleic acid sequences can’be produced by recombinant methods
(e.g., PCRhg1Gtalge pests ardiquddmes iprépdied mant sriapedsiresrdéisiticiddtiad)oeByEaslid-phase
DNA synthesisoPyefarphicrecampinant exPIRSSION Metheds aig:tseden aoe asppdd, theciayention
provides a polynucleotide.that comprises a ence encod| CD16A VL andior.VL: in apother
aspect, thé%%é%?ﬁ)ﬂ’tﬁ 18 hercgﬁf)ct) y?i‘umé]llé% ?Igg% agfzc%rrﬁlgzg%[gs%a%é%nﬁrﬁ eg r% éééggn%c%’ |n091|h§€(5 53@; B VIl
and/or VL.(B¥caUsetohthegl ég¥ieioty obitimdemstiop e ddedimevdristinofimycidic dcidisstpdeiaces encode

each immugaglobulin AN AN SEOMERCE-ARAMERERSSiiAVeRiendaladasalkaugiels apids
encoding the binding proteins described herein. 137.Production of Antibodies 1001791 The antibodies

of the prefSHBEFShBadImEmbentse invamidititaie SrYd et sF SPamedsH &5l of IVERBYy of

ways. For exdtapléaisisibaidiiodieSanaycbie Rbtainesf e, (fagregsyntifetiRallyasesorfdnirkntly or
transgenically, via.cell Le.g.. hvbridoma culture he productionof synthefic prgtein been
dosonbot i fE LR P @%@eﬁ e B0 o
Opin. Biotéatiet Rxu ) 4220458 1and ReeHbhddester et hpclitate) &breEsopimyHémb BN 6y665-671.
[00180] Progiuction efJesabinaniabdtiansetnic #0iRediagdhasibeengescined dgde gao¥dang et al.

(2007) IDrugs 10(8):562-565; Hagemeyer et al. (2007). Semin. Thromb. Hemost. 33(2):185- 195;
S R R A e S ST
29(2):201-24 Z¢ Auvibray dhatr¢2008itk Sowr Bidl 00 84585 diabadiiynef anly 2008y HeSdscBiol.
200(4):325:3¢3;;defferis (2005) BietachnabPreg. RHIkdL:erSmith ehak (2804) &.ClingRathol.
57(9):912-917; Kipriyanov et al. (2004) Mol Biotechnol. 26(1):39-60; Fischer et al. (2003) Vaccine
21(7-8):8262808 - Ay /Amc Resy- %é%a&%h?’hev. Biomed. Eng. 2:339-376; Young et al. (1998) Res.
Immunol. 149(6):609-610; and Hudson (1998) Curr. Opin. Biotechnol. 9(4):395-402. [00181]
Production of antibodies via cell (e.g., hybridoma) culture has been described in, e.g., Laffly et al.
(2006), supra; Aldington et al. (2007) 5. Chromatougﬁ,l,@ Analyt. Technol. Biomed. Life Sci.
848(1):64-78; S.S. Farid (2006) J. Chromatogr. B Analyt. Technol. Biomed. Life Sci. 848(1):8-18; Birch
et al. (2006) Adv. Drug Deliv. Rev. 58(5-6):671-685; Even etal. (2006) Trends Biotechnol.

24(3):105-108; Graumann et al. (2006) Biotechnol. J. 1(2):164-86; U.S. Patent No. 7,112,439; and
11  Patent Piithlicatinne Nloe 20070027216 and 2004A401072AA 1001221 Antihndicae mav he nrodricad



[00190] Preferably, fluorescence activated cell sorting (FACS), using any of the techniques known to
those skillgg{n,ihe aris used for immunological or functional based assayg4achgiagigiize molecules
of the invention. Flow sorters are capable of rapidly examining a large number of individual cells that
have been bound, e.g., opsonized, by molecules of the invention (e.g., 10-100 million cells per hour).
Additionallkl%]srgecific parameters used for optimization of antibody behavior, include but are not limited
to, antigen!tE nthstidibadieneleatiiptitidh AFETOARAES SR B B BThTcHAREY BE varied in
order to selegtdor, anthaddy nieleculeprathichsgxdhilit specificdinding propesies.of lawkytometers for
sorting and examini iological cells are.well. known in.t KD f e.described,
for exampl%rfcﬁl ﬁ%t?ga%é%ﬁ%ogTﬁe?i79 e5d2%ﬁe SI%L%%Q 8%‘%(}6'%9ra %6%%9(\)/%’%/ ?égfé%%ééaa%%e
6,211,477 roundriterd\wr o dpiemBidts mrngecEACS Vastais TINFRYSteriE B tecfsttsickinson
and Compasiyn@ehtiie) R ASENBYSternsgitiyb) mesRiemakica 1018 Sisesrtbasmen

resonance-based ass%s m%K%be used to characterize the k(}ne(lj[ic g)arameters of an anti%gn-binding
0

domain or BEIF R ISIARIG. RrP SR BT RASH & iHs el ah R dH Ay B R S FoP e kample

the technoltgisacgaribdiniiy, eig aDbrcpeeat, (Q@@E}tﬂbyigwﬁﬁwfab%'r@temﬁwm@mmwuﬁlet et al.
(2000) Methadls, 2247 L53hs RiEhss BlA20008 CUrre BLARIRIgR IR %Q&QQ@?'QQ%&%%@%DEB{%SVI etal.
(21998) Current Opinion mgBthechnoIogy 9:97- 101; and U.S. Patent Nos. 6,373,577; 6,289,286;
5,322,798 VELSH1 F1BIHE 968 PIECT IS D ST BRABHIHETUARS SHEcHEte iR ate
constants, fesaexampleoiKmpiuliéo 1f antihecrip pacedih e itibtinmpbindin gaoristdhtdéh. for example as
described in, e.g., Myszka (1997) Current Opinion in Biotechnology 8:50-57; O'Shannessy et al. (1996)
Analytical Biochemisipy 2362403283 Marton et al. (1995) Analytical Biochemistry 227:176-185; Fisher
et al. (1994) Current Opinion in Biotechnology 5:389-95; O'Shannessy (1994) Current Opinion in
Biotechnol :65-71; and Chaiken et al. (1992) Analytical Biochemistry 201:197-210. In preferred
embodimelEl The Bk PR Hel dER e O S S AR ol b it B B etctve
measure obtiaincd matexfle veilicfunéticnsn Zefunetipialbadsayitedies ABCR. Joaned filoharastssization of
binding to EyR- By igoleculas camPIising.ABLARMain @upariontheieell angigecomprising epitope
binding domain specitic for an FcyR ,mzﬁ/@ge performed aqcordmg@to the methofs d§scrlbed in the
Antibody ERGTHERMGTSOME0 GIPKIRS Aes R 1ot srdsd rie i funtaB Y stk Wel kBT FoF 8ample
as describ@boirhdhdybMzjidadt alv{Ren2y:Seandl BEMMunolObh. 7 B8k ckReiussid) gt 214¥8060) Methods
Mol. Biol. A79-192: Le : I s Metheds 243(1-2):229-242; Ding et at
(1998) Imrlrllguﬁ}(w:%n ?’ie%é‘iﬁlﬁ‘itﬂ:%%)igﬁ‘ ét%g? ((allééngr)@%afgﬁé%ﬁ%a@ﬁao):841-848; Brown (1994)
Methods Cell Biol. 45:147- 164, and Munn et al. (1990) J, Exp. Med. 172:231-237. [00193] For '
example, 2085381 {BrISHERONEE SSPE BAN GO FBR ETHIE e %%?f“a%ét ?frbf‘?ﬁ ! ?ﬁﬁ%neﬁibj‘r%gﬁt%fs, by
measuring ¢he2ability i FHRK R cetlsstis pHagooytase: fliof24thifatsd. [Beops dhizest.shiteplEd blood

cols (SRBR A eIy dRSEIRRA NoldgRiaRarss! au(G0000 Aioh BREMmoL
275:20480-20487, or using an antlbod}/-de endent olg_son%phaggcytos_ls assay (ADCP) as described
by Bedzyk@%@?@@@}@.lg@i&?‘@?ye%%é%{%)).fS%@;l 155 28R s thide fwWr Y tHoS& skilled in
the art mayshg. usediigzhasacterizasthebindrgeoidsiopasd mediatian; afietimplemande petident
crotoxicity (CDC) s 25,0f the inventi rising F¢ d ins,(or portigns the or
example, (OB T i 0 B Tt T RS )
complementsaciivation S ii2ormple Meratbpar dafb ey taraxdiy BODE) ssad iy Be pewsraied, e.g., as
described i 6387280 0SANOIQ &% @k6(5996) dndmmupot Methads 802: H3ARR1941 Jnanather

embodiment, the molecules of the invention can be assayed for FcyR-mediated ADCC activity in

effector cells, £,0.,.natural killer cells,.using a f the standard methods known to those skilled in the
ot andl ded B R S B e A S R e e o)
Methods MeafBict 2212006192 Difljiasn(e098YiMmuhifhewenulB. AmadyspbefieoprBiered
embodimentra simeigsglyeddlupimelic @ssay isciseadMeasusing N6 asthdhuagansti.

fluorescently-labeled target cells descrihed in, €.9,, Bl e . 96) Jour f

Immu noIog?y §fW§th§)(¥S‘ﬁ%§ﬁ fg&;@@.%@jﬁgﬁﬁlﬁrs@aﬁg r%%geé\gg%g gaéjgg‘ﬁe/rsl %ﬁ#&gﬁd\%%ﬁ%}? Sinclude,
but are notHimnitelthtd, BHSas0tdi8e Goalidmes;rerl.( 2866 BR«Benlith] AT CR): ActE88siors nbene Nl TB-30
(Tremp et al, (5946) GAREET RES: B AR YPEYHRS7 SRS dotyssh framy Burkitts lymphoma, e.g.,
Raji cells with ATCC accession number CCL-86 (Epstein et al. (1965) J. Natl. Cancer Inst.
34:231-240? and Daudi cells with ATCC agcessjon néjmﬁer C%Lé213 KIeit% et %I.. %1196 Cancer Res.
28:1300-13 10} 5 Pna PR MY IRUBISESFE O RTES BYRIE BREGSH BiRbfSJ e B0 mbettite to be
assayed. Piefarablyethé @ffesidr baltsneded dthtkde I8DEC asdays of thélivhiedtibnrarecpévigthedal blood
mononuclear cells (PBMC) that are preferably purified from normal human blood, using standard
methods known to one skilled in the art, e.g., using F%c_oII-Paque density gradient centrifugation.
C.Methods Of Treatment & Pharmaceutical Compositions [00195] The administration of the
compositions (e.g., antibodies and polypeptides) of the present invention may be for a "prophylactic" or

"therapeutic” purpose, or alternatively can be used for diagnostic purposes. The compositions of the
Nnracant invventinn are <caid to be adminictarad faor 2 "tharanaritiec” niirnonce if the amoiint adminictarad ic



arteritis, microscopic polyarteritis/polyangiitis, hypersensitivity/allergic vasculitis, HenochSchonlein
purpura, aghessgRrtied;gryoglobulinemic vasculitis), and vitiligo. In a preferseg/eryposiimant, the
autoimmune disorder is selected from the group consisting of Crohn's disease, multiple sclerosis,
psoriasis, rheumatoid arthritis, systemic lupus erythematosus, type | diabetes, and vasculitis. [00206]

Non-limiti les of infl tory disorders treatable by the methads herein i
mmune. A RSP IS R T AT B CAFER and

sustained by7aniantiyerspecific;l pathdldgieatdinminreuwespnn$é:. 1ASGg HESE disorters &€ various

types of allrgicisagses, sy asastbagaay fRuelyARg MRS BsATbSis Ryl Asssieqapthits and

rheumatoid arthritis, chronic inflammation, chronic obstructive pulmonary disease ( Dé,g(épnnective
~disease,

COP
tissue disctépd0bcahalbafd Bispic HermairiS Hisrosi22drit refettictiind ghart Versu&h
inflammatarysoowel disenser(ess7 Grahnsudinessead, shoerative, zjtis)y; inflamnigsy stedlysis,
insulin-dependent digbetes, pulmaonary fibrosis, retinitis, undifferentiat rthropathy, ifferentitated
spondyloa?tﬁ%&%ﬁ%%%s\%ﬁ SN légglgaéngiét%%ﬁﬁH\S/ezluntﬁéﬂcé%arsﬁg?fs?rﬁg%éty Iggzégt{ %?%De it%%[r)g£ binding
domain spewificrol FcyRiEBlegydiokacdddan e tometinaiith andeiiandeecasinity FoPFSHIB and a
decreased,affinity. forGeVRIMAcaR Alse Reivsed Riareventihriteiastiomehiianselantssin wreferred
embodiment, the IMID is selected from the group consistingdog‘ﬁg ﬁ,}sthmg, %:}zema[ a?g@%;'f
dermatitis, b POSEGPRAT EREBHEH WHAHDE B HI R IR B RN intfanTrRaS i Bohal disease.
1002071 Tiherantihaflarmiatsy ywolypaptits pPthe pedlsentih\ntiGhSvl) gefdEb Y tkoueeal.

inflammatiofy s 4 GRRRLY ablens %t Ieast 66 Akdeast, 90%sa least 859%, a least 80%, at

least 75%, atleast /0%, at feast 60%, at least 50%, at least 45%, at least 40%, at least 45%, at least
35%, at least 30%, at least 25%, at least 20%, or at least 10% relative tp the inflammation jn an animal
that does ﬂBﬂ%%bM@@&&?%VH@BfF&éE%M@% CARAITEM 88.*?%@&%?%’8 %o%ﬁ%sgﬁ |(]§gg:s(i of the
invention ate texitie:amjifekiioiisagerthedhantsdihadune mskonsecaghiist Sabthagetitotiénhance
effector fug&é&%@@&%}ﬁi& &%rféﬁgs%;s Hy8i0 Ahe imrpune.resnqogss inths aksencarisaidgolecule.

Infectious diseases that can be treated or prévented by the molecules of the invention are caused by
infectious 44epts TetalingIBRnbisiniedlo Batfe ABIRME I BrOIYSaMEhaAtAiATEE e Bh itniting
exemplarypactesialigiseases include dhasricauss b by Bacillasnaniraei si@nity aitraBseroelig Burgdorferi
(Lyme disease) candidanchiamydia, choieiaydipliena 5,60l EORIPLRGRS [Aerialy, higjghacter
pylon, Kleb&id éqﬁcﬁeﬁ%n?ael, glonerha, mﬁco cterium, mycoplasma, Neisseria, per?ussis, plague,
Proteus vuRjali$2P$8Lido drras:arplayindaious ppsdwrrsrie! Sarfarelthe sspmyldecteddor the
streptococghisyRneateiank Naninitingnwiazeatdissesesdaclvdedbosacaused bydakaidioa,

leishmania, malaria, or trypanosoma. [Q 209% Non-lirpitin exargglest.of \ﬂ]ral dise es icnglydetthose
caused by S FoTIIIAED SVirBECUB SHAY R &R RIS T S, SREh S gAYt s ebola, Bchinovirus,
echovirus, Bnttefoxin{tiRs) ,sbfd[erngsd@sst@i}n_eBm,vm,Q_uématitissvimé (@“.tgr._,ethiepyatﬁﬁonyp@ A,
hepatitis type B, hepalilis. Ype ColWARSHERANER) MRHPRS MIMSHES- bRTRas . impiaxpRaIL (HSV-),
herpes simplex type Il (HSV-11), murine gamma herpes virus), human immunodeficiency virus type |
(HIV-1), human immunodeficiency. virus type Il (HIV-11), huntavirus, inflyenza, leukemia virus (e.g.,
murine leuk&H$4! (BifES ’lﬁl@ﬁ’ﬁgfilgfcrﬁ?% %{’sf’egs[%? s SRR K?i?l}i’%(fu%élﬂ o?ﬁée}\g}?rrﬁsssfopna%%%évirus,
polio virus,imﬁ@bﬁqﬁy@yﬁabﬁﬁué@gﬁgt@ﬁmﬁrﬁimmeﬁmaip@ﬁ;mﬁif&s@mmnﬁiﬁﬁ@& small
pox. T-cel lRngoniGyiusd: ¥RagNAs A iRale.RndiAoenin ol rabdiseases suabanvial

i

meningitis, encep s, or dengue. C2.Formulations B 10] The pharmaceutical compositions can be
formulated Mée6raing 46 KHSwh Mmoo hrépd¥ing pitarmtaceatiesyuge il EbMbok Jand may
include a phanpaceuticallyaaceptableppassiar andiodanvexdipieninkie cdmpositibnscdabibng any
suitable faun, for example tablets, pills, powders, lozen hets, ¢ LLlixirs. sugpeansions,
emulsions, 86 |%H%??§?B%%£]aaé}r%é%go scfg};% léngélisét%sj iﬁrg??qsﬁl%gg%é |‘u1_}n1% %%%?%ir%s"c%ntaining, for
example, ugpoehoss By wsightcobthdeaetvehasrapitimg Jeor A nara ek rtlrtHRsURIShe BifsSsitories,

sterile injectaplesotulions cANdraieriginackag e awE ers.ole:i SHeh compRsiiansnay denpiepared by
any known method, for example by admixin%{the gctive i_rg%rle ient with the carrier(s) or excipient(s)
i

under steri& St FERESBB 1T P PR R B THEEdiBHt S ER 4 S &8 ftlated so as to provide quick,
sustained or delayed release of the active ingredient after administration to the patient by employing
proceduresi®iiih Fitkichanam hathdisic drliadrefierdical ensaebidtichistam e esinfesitBHs bt the
invention ”]%dﬁ@e@%’iﬁ?@rﬁ{s%ﬁm@%g AReQhdingip e skitkindhaaringepansing.manheopigee of
administratijon and the artic_uTar disease or djsorder to behtreatelq. The ¢ m s'&tions may bﬁnprovided
in unit dosa§&“oANd él‘%?éaﬁ]%?iné&‘?fgﬁﬁé)ﬁto E’ig Pt ST KR, Wiich Ha ?r?éﬁ)u%%iﬁslﬁﬂé%ﬁs' for Use
and/or a plurality of unit dosage forms. 1002121 In particular embodiments, the therapeutic agents can
be incorporated into a composition, by, e.g., encapsigation in liposomes, rnicropatrticles,
tnicrocapsules, recombinant cells capable of expressing the antibody or fusion protein,
receptor-mediated endocytosis (See, e.g., Wu and Wu (1987) J. Biol. Chem. 262:4429-4432),

construction of a nucleic acid as part of a retroviral or other vector, etc. In another particular
oambodiment the tharaneaiitic anante area cirinnlied ac a Arv coterilized Wonhilized nowder aor \water free




C5.Combination Therapies [00222] The invention further encompasses administering the antibodies or
polypeptidgs,ahibg dpMention in combination with other therapies known tthggeakillesimthe art for
the treatment or prevention of cancer, autoimmune disease, inflammation, or infectious disease,
including but not limited to, current standard and experimental chemotherapies, hormonal therapies,
‘biological therapies, immunotherapies, radiation therapies, or s er(%eéy. In some eerodiments, the
antibodieSSBRSENH BITRAEE BRI IBRIHE S&H’%i‘?ﬂg@réﬂjl CE SR AfoT JitR"d #Y&Fabeutically
or prophylatticabyyeffeidtvefatinoiinteafionelthe nhorethenapeutibagentsksgwas thethosd dkilldd in the art
for e irequmeih andlar isenlign RLaanae s AlpImMANe-d'seRss. i ciRuadlisease AEipioxication.

[00223] As us erein, the tefrm "combination” refers to the use of more than one therapeutic agent.
The use oPHHESHERHC EBHIBRTAL THEH DA SHFBSIEE TR Sy rirPRIRls deargstrichsrRALSHY
administerg@rte acubigctithal disordapomes. daasoiismean dhatishechgants frepasthinisterednat exactly
the same time, but rather it is meant that an antibody qr, pol ' the invention and thg other
agent are LGl r?fg el?egs%lgée?ngm%aﬁxi%m ?g’eg?%ﬁr Xgﬁ ] \?v%%%?r?%%%rieﬁ glh?eer‘(igrﬁ%h&fh'at'tée antibody or
polypeptidendfth® iRstenttidfe.carf Fot 16 gefively Witmene ol g cnntelprovider aiipd ratae PBehefit than

if tgle¥ Wetrr%&ﬁ@@%lsﬁ%% glsf}ﬁsvxiﬁqnaagﬁ @g&gﬁ@ﬁg@ Fﬁ%ﬁ&?ﬂ&i@@&%(%o‘i@%ﬂ@&hﬁﬁ?y,
radiation therapy, hormonal therapy or. biological therapy inistere same time or
sequentialwli‘ﬁeét%pg}bérl\éf’biﬁ&ilez%’ziémtgqﬁ%& ﬁ%@ge(éég,??f/a%&gg?ﬁ%ﬁis%rsgf al{.‘h ﬂilg gg%ag time,
they shoulshtisoddminigtase teselffitied tyotoseiatitifners asxtonplovidgsdhis, desite anent faldific or
pfophy'act'a%a%@%{hgﬁf({m%Qe?%ﬁ&féﬁ%ﬁl&%&%ﬁﬁ%ﬁi@ﬁ{ﬁqeésgﬁﬁé%fixjfemea%@@emari@ete form

and by any suitable route, e.%.ﬁﬁone by the oral route and one parenterally. [00224] In various
embodimesracratiiisipg falselmigigBfTdi hasadtsb et Brior 1 SEPBIRHUSEC T8 S iitites, 30
minutes, 45 miAueseddienZLbOY IS 4 hauise tnhibods, i 240w R heusdtiBrhalisp7dlbelyrs, 96
hours, 1 WﬁekénZ Weggg, 3 weeks, 4 \{)éeeks 5 We[eks 6 Wi eksbe%vg eks ﬂog(_/;ls e\{geg}(%lp%@@,

, ks
concomitan‘t'f;l/lwitﬁft}or BE&Y %Zrﬁl%o g.gsj&, m ﬁi?féeé,afS r%sicr\%tes, 0 nﬁnuteﬁ 45 minutes, 1 hour, 2

hours, 4 h&irs:cBrhiygrs! 2189R8IRs, 24 hours, 48 hours, 72 hours, 96 hours, 1 week, 2 weeks, 3 weeks,
4 weeks, 5 weeks, 6 weeks, 8 weeks, or 12 weeks after) the administration of a second (or
subsequentiizsrapeuicagentismasubieciisiiies gdisaraesotiipreaiaredembedinntdestwod e more
agents are. administered within) the same, patient,visi QN9 grqvghlarésl%&%gs 99.‘?}(4‘: nQ ngre than 24
hours apat}fvglrquﬁ%i’mlcl}%u E ﬂg hours 2 E)%r?ts [%rbdzfﬁj Fr? certg%n em%)o Iments, the thersépcéutiC agents

are cyclicaylaieaistenednd Acstbjelt. CyaIng hehspyFivBvedthadumitretdiiorretdngrshagent for
a period oftimeufallowed hythe administoationf asaconcroen areMek thirdegantdokaipariod of
i d{uB%A@ evelopment of
3(%.}11]‘-(}1]113 RIt =

time and repeating thjs se uenttlLaI algministra&ion.nc clin)gathqragé/ can.re

resistance $BREET Mo theFApTas Palsid Gr B dicE e Siae efetts of one e therapies,
and/or impdoversdheustiicasis.oP (R teBatniennd rehmdiarntyblesarEtatngt onee evibey Weekesabout
once every, 10,43y, AROM QRCe YL NMeskE-ARARRAKL RRGHEYaRE thias WerkecRasgieycle can

comprise at least 1 week of rest, at least 2 weeks of rest, at least 3 weeks of rest. The number of
cycles adniifsierersiasrikimaissiies SbBHBYET Ly cles, more typically from about 2 to about 10 cycles,
and more typically from about 2 to about 8 cycles. [00226] In an embodiment for the treatment of a cell
proliferativ@glisorderhar chatitaadgnorf goliipedigcle of the present invention is conjugated to, or
administered in combination with, another therapeutic agent, such as, but not limited to, an alkylating

agent (e.g.joneeh orRtbamingoLeisRIgtnknangiagRAasE IO bitpiciantbiaeychagde. of ways. In

daunorubicin/daunomycin or doxorubicin), antibiotic (e.g., dactinomycin, bleomycin, nthramycin),
antibody (é?&l?ca\lﬁaléﬁﬂ?\?@gﬁ %%)ﬁ VA ! ee%/saséligr%'%gl s%%@?AWWT@%F}%@EZ%@n?%Ch, Inc.),
an anti-EGERestigibody. sEERAS panituwhem ahe (soldcal YETTIR$ T Hicoiomaiy &5, 1eieign dheage)
anti-integrip antibody; such aguietalizumaliseid as T SABRIQRYBIQeen idegoaach ERBortion
Pharmaceuticals, Inc.)), an antimetabolite (e.g., methotrexate or 5-flugrouracil) wﬁt%;rgf'eg%%iagent

0

(e.g., vincridGrRripitERaY), 2BGtofokATHY. g2 B5toSUEs! ot hiett), rapy
agent (e.g .B@&l@ﬁﬁi@l&»@Sﬂﬂgbm:re)c@pt(beerdmdwator%Eél.gNﬁamoBdeSQGﬁ%amtfépeXfadon”(a@éé
inhibitor, Iyteinizingharmane-relegsing hourons, ARAIRGUS HREOARSALORA,208D1s. Patent Nos.

adrenocortlcostermé, estrog'g’n, androgen, anti-estrogen agent, androgen receptor blocking agent,
5-alpha redittad88nRibor S4desdaf plddietioprimintiise £y, € ﬂfat(r]rg%f’é%p%aéé% itor, a
radioactive elementyesss-akebace mitisscysromar SHiter s, oo, hamany4othes-ede Mettiarapetic agent. .
[00227] Nop-limiti X les of suitabl ' nesis.inhibitors i clg.g ABT:627. angigstatin
(plasminoggﬂwg%r}%é% ;‘{g%ggfo?%ﬁg; %’n‘ﬁa?ﬂ%%g e%fgcantﬁnl'rc?rﬁ (lin %ﬁl a& ’1%2%985%%6;;7&%%%1 an 4
bevacizumab; BMS-275291; bisphosphonates; cartilage-derived inhibitor (CDI); CAIl; CD59
complement fragment; CEP-7055; Col 3; combretastatin A-4; endostatin (collagen XVIII fragment);
famesyl transferase inhibitors (FTI); fibronectin fragment; gro-beta; halofuginone; heparinases; heparin
hexasaccharide fragment; H1VIV833; human chorionic gonadotropin (hCG); IM-862; interferon

alpha/beta/gamma; interferon inducible protein (IP-10); interleukin-12, kringle 5 (plasminogen
franment): marimactat metallonroteainace inhibhitore (TIMPc)Y: 2-mathovvactradinl MMM 270 (CC<



IC50 (i.e., the concentration of the test compound that achieves a half-maximal inhibition of symptoms)
as determiged, insall spfture. Such infoimation can be used to more accurpiedt-detesmine vseful doses
- in humans. Levels in plasma may be measured, for example, by high performance liquid
chromatography. D. Other Methods DI. Gene Therapy [00240] In a specific embodiment, nucleic acids
comprising sequences encoding molecules of the invention, are administered to treat el vent or
ameliorate Bffa o fidte SymMitbmei@ssoétatadrwith a didesaistie BF intediok'® )S} {#ay '8f gene
therapy. Genesthesapficaferéno ttherapyepe tiarthaedib\athe adfmitisiratioriftom subiéttiof fn bxpressed
or expressélk]) eerlllucleic acid. In this embodiment of the invention, the nucleic acids produce their
encoded antibody or fusion protein that mediates a therapeutic or prophylactic effect. Any methods for
gene thera B(available in the art may be used, for example the methgds described in, e.q., Goldspiel
etal. (199é§ é’fﬁiiéﬁ@i’i’ﬁﬁﬁ%‘ﬁ?ﬁ%’%%?\%ﬂ‘8#&%@(3@@%?@%@%%9@%79%?‘?%fé%ﬁ%ev (1993)
Ann. Rev. Abarsraesl idtexiatinS2iGdd:, 5964W utidaniion3 rSoperidec26d: 926<08Dak Moagan and
Anderson (Je) 40 REYwiRIRERM: B dedet f1002ddE IR RIEICHe dERIRRC A FAMAGRILon of the
invention cgmprlses cleic acids encoding an antibody, diabody, or fusion protein of the invention,
said nucleie"BERIsBRME BEI10f aniadpiessidHTeBT IRt dRPPERSFSIREHATLAHT T aPSibIe host. In
particular, guah AUGBICRGIIR N ave:- oM alasisrr alerablychriaralogpul prematersnenistalyotinked to
the antibody coding region, said promoter being inducible or.constitutjve, and, optionall

tissue-spec F.Slna%%?%aetfoﬁar %ﬁaﬁ ¢ F%n imen ,“r?Bc &iC &cld Mo e%uﬁ%%ﬁearr% %sggy ’ir%ﬁ\l/lv ?é%elﬁ'ne
antibody codingrsespyeneed ardeimyh otineudessiva. seiquétices age flarskbe By régidiB tHapr®mote
homologoys iscambiRiinat & ggsised site in the genome, thus providing for intrachromosomal
expression of the antibody encoding nucleic acids, as described in Koller and Smithies (1989) Proc.
Natl. Acad, Sci. (U.S.A.) 86:8932-35; and Zijlstra et al. (1989) Nature,342:435-438..[002421 Delivery of
the nucleic[(’e?clcf%qs1 L|{r513 3dén) u%énéfymf% %éaregl‘fhéfl%%?lelcs, i l(ﬁlﬁ rgggsélliﬁ% Su fiteecnfge(%re%tf?/a%%(aﬁgsed to '
the nucleicadiddyrantigtsicsacis-sarhyinpireoto rsmpeiitlivassain, witiohticaseswel | srarenfiseassaysformed
with the nugleic.asids An,vith, then transplanted into the subject. These two approaches are known,
respectively, as in vivo or ex vivo gene therapy. 1002431 hi a specific embodiment, a polynucleotide
encoding tide of the present invention is administered ig vivo, where it is expressed to
produce tr?e{’%éf#cﬁz%%%%}jeﬁ%%{)be%# & Thig agglﬁ 6(? és&fi}orsl%{]flns%e{g/%(;/%hy%%ﬂﬁ%e?c{)u%en?g H(51(c11ls}(,§ss.uch as
by infectiokngsingaetirossrakifie dtive thgirattvésctons (&g dewarisdeipal oy, figeorhiased 85487950,286;
Miller et al 41993} MethiEney e 1A:a8m 9P RalMRNS AR L4 BergidRoR0HIman Gene
Therapy 4:129-141; Grossman and Wilson (1993) Curr. OBLn. in GegeticsL and Devel. 3:110-114;

Kozarsky %@WI%%H’@T@% ELB AR EY R ECLARS Si%d PRSI SR08Y50% WS R et Lt TTH8Y Proc.
Soc. Exp. Bigl, Me(26dliR89%300pd dutuet a%i&ﬁ@d@ilﬁgmaﬂf@enmﬁhemw&i@:mﬁ%n ef al.
(1994) Biotheragy £:a2:8 GO WESRUAE HERD o, SlilcnusRARfAaRE Klelpshiah (d394) Blood
83:1467- 1473; and U.S. Patent No. 5,436,146), by direct injection of naked DNA, by use of
microparticie FHErTaaBTent: @g: o4 Yare BHnye Sreehiing dfke imslas & cafitadimairalsptdidior
transfectingkagenisscencapsinatiespiribpospmesgomittapRditicien ganinciataipg bies draby-Hdannistering
them in linkage to a peptide which is kpown to enter the nucleu in linkage. t nfi subject to
receptor-mwe%i‘a e%wélﬁﬁo%}ﬁt(‘%is%g‘g%g&l @éalrr?en[ g?é.? uesécﬁlgji%l?g (rls)éaﬂ%g’é?o N 'hgear%eggg *4429-
4432; Solicité? AR 1 9FH) Bdr. MEN.MPad?. 881009 SIAP S8 A 86241 1888 WO 921Es 180 WD D2/22635;

W092/203 16, W93/ 14188; PNES9342022%) {Whishsernherises toitaraeicallitypapanecilicaly

expressing the re,cl\?ptors). 1002441 A nucleic acid may be introduced into a cell prior to administration

in vivo of thFestting S SHBMaHPEBIP P Sinple as described in WO 94/08598; Rheinwald (1980)

Meth. Cell Bio. 21A:229; Pittellcow and Scott (1986) Mayo Clinic Proc. 61:771; Stemple and Anderson

(1992) Cell#0139Y $:1888¢ THesvasuthsgrescohabidaptserd|ean bie deil évedhipalais cbe byivitous

methods kngwi . the ait, -gggmﬁm&h%dop@ﬂ@&?mm@amwiﬁ&iﬁ@&maﬁ Rreggpitpmeells) are
c

preferably administered intravenously. The amount of cells envisioned for use depends aon the desired
effect, patighthéaiararde 4id-dansealtdrirdaoRes A srhifddint the APt HIBARRYFY Rucleic
acid can bevistredsiesd & 3rposesiof genath@Epy ehtaipassany;desired, Avalddle @etktype, and
include but are.not limited.to epitheli lls, endotheli Is, keratinoe ibr. muscle cells,
hepatocyte(gjﬁg%én 0%1 s%gla%%ﬁ%gl‘frﬁlérjh%%’o%gﬁ%g eéd?yrﬁ Eﬁ%ic‘éﬁgf;%@??%ﬁ% B }ﬁgc%g{?gg es,
neutrophilsl BosidpiHi S arEditafdEids; raRafseés2vanotid St :cinp fotfdnitor Calisddft Farticular
hematopoigliciSteRLPHRIPALAHECAIS 18 Tmias ahtaiedfombonapankquryumbilicat egpd-blood,
peripheral blood, fetal liver, etc. In a preferred embodiment, the cell used for gene therapy is
autologous to the subject. D2.Vaccine Therapy 1002451 In some embodiments, the antibodies of the
invention may be used to induce an immune response against an antigenic or immunogenic agent,
including but not limited to cancer antigens and infectious disease antigens. The vaccine compositions
of the invention comprise one or more antigenic or immunogenic agents to which an immune response

is desired, wherein the one or more antigenic or immunogenic agents is coated with an antibody of
the invention The vaccine combpocitinne Nnf the invventinn are narticiilarlvy effectivie in alicitina an



[00254] Three different ELISA were conducted according to the protocol set forth above. The first

ELISA ex ti dlng of antibodies having various light chains, incl g Lc-2/chHc,
hLc- 3/chHaf@ I_géil 451 c and hLc-1/chHc antibodies. Results are shown in P ll%%?gagb %%%@econd

ELISA examined the binding of antibodies having various heavy chains, including chLc/hHc-1,
chLc/hHe-2, chLe/hHc-3, chle/hHe-4, chic/hHc-5, chlc/hlic-6, chBCC2, and hBCC antibodies. For the
chLc/hHc-6iisbay birbes nonsiionEwias eisew s sudneghaddcoaundifrdteod auurot $r/aL dilution.

Rejl;]lts ar%SBMﬂﬁoﬁgyr@@%edfy’fﬁnﬁﬁs@%fm M)th@}eiﬁeﬁmg?m{&&am}emm%mried light
and heavy chains, in 2, hLc-4/hH I c-8 3c-2, hLc-6/11Hc-7,
hLc-6/hHc= %ﬁ%‘fﬁ 1@%%’19%%@ 1fi(éscrlﬁ%n of st@& E s Ig‘%%il/

Ddlcs hTable 6. TABLE 6
- Antibody D?sstgdamngﬁt@ﬁt%@%nﬁ)\&mtﬂmRé@% Haaet (Qmalmwan@mecﬂeglm Néﬁﬂ%ISE@ ID NO

Name SEQEND £hBC 9b§§%§§§n&é¥ BloONEtT Y- 387006/NHE 1 GBBLCIN R B Ge VH-1 22
chLc/hHe-2 chBCC | VL CC VH-2 24 chLc/hHc-3 chBCC1 VL 37 hBCC VH-3
kinetic parameters determined using an SPR analysis may be used as a predictive measure of how

a molecule will fimction in a functional assay, e.g., ADCC.

[60192] Characterization of binding to FcyR by molecules comprising an Fe domain (or portion.
thereof) and/or comprising epitope binding domain specific for an FeyR may be performed
according to the methods described in the Antibody Engineering Technology Art. Assays for
effector cell functions are well-known, for example as described in Abdul-Majid er al. (2002)
Scand. J. Immunol. 55:70-81; Perussia et al. (2000) Methods Mol. Biol. 121:179-192; Lehmann ef
al. (2000) J. Tmmunol. Methods 243(1-2):229-242; Ding et al. (1998) Immunity 8:403-411;
Baggiolini ef al. (1998) Experientia 44(10):841-848; Brown (1994) Methods Cell Biol, 45:147-
164; and Munn et a/. (1990) J. Exp. Med. 172:231-237.

[66193] For example, assays for FoyR-mediated phagocytosis may be conducted using human
monocytes, by measuring the ability of THP-1 cells to phagocytose fluoresceinated 1gG-opsonized
sheep red blood cells (SRBC) by methods previonsly deseribed in Tridandapani er af, (2000) J.
Biol. Chem, 275:20480-20487, or using an antibody-dependent opsonophagocytosis assay (ADCP)
as described by Bedzyk ef al. (1989) J . Biol. Chem. 264(3):1565-1569. Standard methods known
to those skilled in the art may be used to characterize the binding of Clg and mediation of
compiement dependent cytotoxicity (CDC) by molecules of the invention comprising Fe domains
{or portions thereof). For example, to determine Clq binding, a Clq binding ELISA may be
performed, and to assess complement activation, a complement dependent cytotoxicity (CDC)
assay may be performed, e.2., as described in Gazzano-Santoro er al. (1996) J. Immunol. Methods
202:163.

[08194] In another embodiment, the molecules of the invention can be assayed for FeyR-mediated
ADCC activity in effector cells, e.g., natural killer cells, using any of the standard methods known
to those skilled in the art and described in, e.g., Weng ef al. (2003} J. Clin, Oncol. 21:3940-3947;
Perussia et al. {2000) Methods Mol. Biol. 121:179-192; Ding ef al. (1998) Immunity 8:403-411.
In a specific preferred embodiment, a time resolved fluorimetric assay is used for measuring
ADCC activity against fluorescently-labeled target cells, as described in, ¢.g., Blomberg et al.
(1996) Journal of Immunological Methods 193:199-206. Target cells used in the ADCC assays of

the invention include, but are not limited to, breast cancer cell lines, e.g., SK-BR-3 with ATCC
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26 chLc/hHc-4 chBCC1 VL 37 hBCC VH-4 28 chLc/hHc-5 chBCC | VL 37 hBCC VH-5 30 chLc/hlic-6

chBCC1 Vi GERBEGH-6 32 hi.c-1/chHe hBCC VL-1 10 chBCCL VH 38pkriaibigshBEC VL-2 12
chBCC | VH 38 hLc-3/chHc hBCC VL-3 14 chBCC1 VH

accession number HTB-30 (Tremp et al. (1976) Cancer Res. 33-41); B-lymphocytes; cells derived
from Burkitts lymphoma, e.g., Raji cells with ATCC accession number CCL-86 (Epstein ef al.
(1965) J. Natl, Cancer Inst. 34:231-240), and Daudi cells with ATCC accession number CCL-213
(Klein et al. (1968) Cancer Res. 28:1300-1310). The target cells must be recognized by the
antigen binding site of the molecule to be assayed. Preferably, the effector cells used in the ADCC
assays of the invention are peripheral blood mononuclear cells (PBMC) that are preferably purified
from normal hurman blood, using standard methods known to one skilled in the art, e.g., using

Ficoll-Pague density gradient centrifugation.
C. Methods Of Treatment & Pharmaceutical Composiﬁons

[06195] The administration of the compositions {e.g., antibodies and polypeptides) of the present
invention may be for a “prophylactic™ or “therapeuntic™ purpose, or alternatively can be used for
diagnostic purposes. The compositions of the present invention are said to be administered for a
“therapeutic” purpose if the amount administered is physiologically significant to provide a
therapy for an actual manifestation of the disease. When provided therapeutically, the compound
is preferably provided at (or shortly after) the identification of a symptom of actual disease. The
therapeutic administration of the compound serves to attenuate the severity of such disease or to
reverse its progress. The compositions of the present invention are said to be administered for a
“prophylactic™ purpose if the amount administered is physiologically significant to provide a
therapy for a potential disease or condition. When provided prophylactically, the compound is
preferably provided in advance of any symptom thereof. The prophylactic administration of the

compound serves to prevent or attenuate any subsequent advance or recurrence of the disease.

[00196] Providing a therapy or “treating” refers to any indicia of success in the treatment or
amelioration of an injury, pathology or condition, including any objective or subjective parameter
such as abatement, remission, diminishing of symptoms or making the injury, pathology or
condition more tolerable to the patient, slowing in the rate of degeneration or decline, making the
final point of degeneration less debilitating, or improving a patient’s physical or mental well-
being. The treatment or amelioration of symptoms can be based on obiective or subjective
parameters, including the results of a physical examination, neuropsychiatric exams, and/or a

psychiatric evaluation.

[68197] Preferred subjects for treatment include animals, most preferably mammalian species
such as humans or other primates, and domestic animals such as dogs, cats and the like, subject to
disease and other pathological conditions. A “patient” refers to a subject, preferably mammalian

(ihcluding haman).
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38 WO 2009/151717PCPUS2009/038171 TABLE 6 Antibody Designation Light Chain Variable

Region He‘?@/ﬁ@?ﬁ%qriable Region Name SEQ ID NO Name SEQ ID N@hk&shishigHABCC VL-4

16 chBCC c-4/hHc-2 hBCC VL-4 16 hBCC VH-2 24 h c-4/hHc-7 hBCC VL-4 16 hBCC VH-7
34 hLc-4/hHc-8 hBCC VL-4
[060198] Certain embodiments of the preseﬁt invention relate to pharmaceutical compositions
compﬁsing one or more therapeutic agents, and methods of administering a therapeutically.
effective amount of one or more therapeutic agents, which are capable of prophylactic and/or
therapeutic treatment of disorders. The term “therapeutic agent” refers to any agent having 2
therapeutic effect to prophylactically or therapeutically treat a disorder. Exemplary therapeutic
agents include the antibodies and polypeptides of the present invention, as well as other
therapeutic agents that may be administered in combination with, or conjugated 1o, an antibedy or
polypeptide. In a preferred embodiment, the therapeutic agent is an antibody of the present

invention, and preferably is an antibody fragment, a diabody, an Ig-like DART, or a fusion protein.

[00199] The molecules of the invention are particularly useful for the treatment and/or prevention
of a disease, disorder or infection where an effector cell function (e.g., ADCC) mediated by FeyR
is desired (e.g., cancer, infectious disease). For example, molecules of the invention may bind a
cell surface antigen and an FeyR (e.g., FovRIIIA) on an immune effector cell (e.g., NK cell},
stimulating an effector function (e.g., ADCC, CDC, phagocytosis, opsonization, efc.) against said
cell. In some embodiments, the antibodies and polypeptides of the invention are especially suited
for the treatment of cancers. The cfficacy of standard monoclonal antibody therapy depends on the
FcyR polymorphism of the subject. Carton ef al. (2002) Blood 99:754-758; Weng ef al. (2003) ]
Clin Oncol. 21(21):3940-3647. These receptors are expressed on the surface of the effector cells
and mediate ADCC. High affinity alleles improve the effector cells’ ability to mediate ADCC.
The antibodies and polypeptides of the invention may comprise a variant Fc domain that exhibits
enhanced affinity to FoyR (zelative to a wild type Fc domain) on effector cells, thus providing

better immunotherapy reagents for patients regardless of their FoyR polymorphism.

106200) For diagnostic purposes, the antibodies or polypeptides may be coupled to a detectable
substance, so that they can be used, for example, to monitor the development or progression of a -
disease, disorder or infection. Examples of detectable substances include various enzymes (e.g.,
horseradish peroxidase, beta-galactosidase, etc.), prosthetic groups (e.g., avidin/biotin), fluorescent
materials (e.g., umbelliferone, fluorescein, or phycoerythrin), luminescent materials (e.g.,
luminol), bioluminescent materials (c.g., luciferase or aequorin), iadioactive materials (e.g.,
carbon-14, manganese-54, strontium-85 or zinc-65), positron emitting metals, and nonradioactive
paramagnetic metal ions. The detectable substance may be coupled or conjugated either directly to
the molecules of the invention or indirectly through an intermediate (e.g., a linker), using

techniques known in the art.
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16 hBCC VH-8 36 hLc6/hHc-2 hBCC VL-6 20 hBCC VH-2 24 hLc-6/hHc-7 11BCC VL-6 20 hBCC

VH-7 34 hixn6/itd6§ HBCC VL-6 20 hBCC VH-8 36 [00255] All publicatignsranst@piesisinentioned 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 in its entirety. While the invention has been described in connection with specific
embodimehls therebatabif BEUA8E stood that it is capable of further modifications and this

application is intended to cover any variations, uses, or adaptations of the invention following, in
general, tHé43ARLiBlesplthdivdamitatany rchsding Buchidepahadnsrsnethe preesahidsERSsure as

come withip knowg or,cusioMany. Rractse witinheseride Waich-theciaventnn peraing asstas may be
applied to the essential features herelnbeforeget f%rgw, ]QLAIM . 1.A polypeptide thag tainds human B
Cell RecetBPTBERS Qb Rex ATRIEIN YA PR bePhdL REHPHEEE Me JKE R S8GteRte of an
immunogI@Mi@éighhdmhmpmi&bﬂmﬁ&gi@md\ﬁc}rﬁp&ﬁh@&sHummamedtmﬁaﬂnioﬁtbvetﬂighg@haiho\fariable
region of 3, gl SR LAMA K Albedly Bty UBRIEIGSAIL YRURNLYhCODRERRRffediRn amine
acid modification at Kabat residue 37, (B) an amino acid modification at Kabat residue 45; of (C) both
(A) and (ByTapkrLIREEHE ORI SEELEINSS BFai TR AR GTotRFRELY ERSihafifb e ¥editn (vn)
that is a humaRizedryaranhkhadeary ehaitt vatiafilenregioneicalaativecRCRcompiex-aniibody (BCC
e B Riohy SRR LPRIORIE 2PST S AP AsiskelicRlions aplesied[amy e oroup
infectious: diseases. Although not intending to be bound by a particular mechanism of action,
‘molecules of the invention mediate effector function resulting in tumor clearance, tumor reduction
or a combination thereof. In alternate embodiments, diabodies of the invention mediate
therapeutic activity by cross-linking of cell surface antigens and/or receptors and enhanced

apoptosis or negative growth regulatory signaling.

[60202] Antibodies with a decreased affinity for FeyRIIB and an increased affinity for FeyRIIIA
and/or FcyRIIA may lead to an enhanced activating response upon FeyR binding and thus have
therapeutic efficacy for treating and/or preventing cancer. Non-limiting examples of cancers
treatable by the methods herein include acute myeloid lymphoma, adrenmal carcinoma,
adenocarcinoma, basal cancer, bladder cancer, bone cancer, bone and connective tissue sarcoma,
brain cancer, breast cancer, bronchial cancer, cervical cancer, choriocarcinoma, chronic
lymphocytic leukemia, chronic myelogenous leukemia, colon cancer, colorectal cancer,
endometrial cancer, esophageal cancer, cye cancer, fallopian tube cancer, gall bladder cancer,
gastrointestinal cancer, glioma, hairy cell leukemia, hepatoma, Hodgkin's disease, intrahepatic bile
duct cancer, joint cancer, Kaposi's sarcoma, kidney cancer, larynx cancer, liver cancer, Jeukemia,
lung cancer, lymphoblastic leukemia, lymphoma, malignant mesothelioma, medullobastoma,
melanoma, mesothelioma, middle ear cancer, multiple myeloma, myeloma, myxosarcoma, nasal
cavity cancer, nasopharynx cancer, neuroblastoma, Non-Hodgkin's lymphoma, non-small cell lung
cancer, nose cancer, oral cavily cancer, ovarian cancer, pancreatic cancer, penal cancer,
peritoneum cancer, pharynx cancer, pituitary gland cancer, prostate cancer, rectal cancer, renal
cancer, salivary gland cancer, skin cancer, soft tissue sarcoma, squamous cell carcinoma, stomach
cancer, testicular cancer, thyroid cancer, urinary cancer, uterine cancer, vaginal cancer, vesticular

cancer, vulval cancer, and Wilm's tumor.

[08203] In some embodiments, the cancer is a hematopoietic cancer or blood-related cancer, such

as lymphoma, lcukemia, myeloma, lymphoid malignancy, cancer of the spleen, and cancer of the
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(A) a lysine substitution at Kabat residue 66; (B) an alanine substitution at Kabat residue 67; (C) a

leucine SUQ&{J%@%Q%%Wbat residue 69; (D) a valine substitution at Kabatl;ﬁjﬂfﬁlﬁ%%ﬁﬁ(a a lysine

substitution at at residue 73. 2.The polypeptide of claim 1, wherein said immunog n light chain
variable region has: (A) a leucine substitution at Kabat residue 37; (B) a lysine or an asparagine
substitution at-Kabat residue 45; or (C) both (A) and (B). 3. The polypeptide of claim 1, wherein said
immunogldbutth fiegrschizin veafersid pedioHpes. AR geme 4t KberesaiEsieandta Wains- dKabat

residue 45¢:4mphe el partidedislaimd, whereimsaihimmuoesopulionlightahain vatiahlemsegion has
a leucine at Kabat residue 37 and an asparagine at afﬁat residue 45. 5. The polypeptide of claim 1,
wherein sa{slﬁa%lé)’f/peﬁ]ﬁl%g g?’?]nﬁar%é)emsa ’sglf |F’r?n?ﬁrﬁgg Sbu n |1gq?1rtmc’n§?ﬁlelé%’fé Pe ea%gﬁ E%vd%lanésn amino
acid sequéenopisetectedhfiorm! tiggioup.coagistihgoot SBEORDAN OUche:-SEQIBNDNARISENID NO:

14, SEQ IR NQji LSS Nt ans SERARAL: 2011 6y ERsRohwapliga.al:ansene afglaims 1-5,
wherein said polypeptide comprises said immunoglobulin heavy chain variable region having an amino
acid sequelicBSEIRTSG S HI TR IR EBSS AT O SRR T N KBS BB I NS “ 9B [AIESEQ ID
NO: 30, 7.(Ths-polypspijdetiany dneaf carsd tedkemwiaeréimsaith piiykpeptjdenih asingletchain
antibody oy a dia 18, Lhe polypeptide of any.on laims Itp 6, wherej ' ide is an
ntiboch. & e e e

comprisesaeBEEY deid-eRtRlifreakinh mieleTs Sehan reratvelkeagnmcre el hramtoleicthe
antibody ofgdaim®Ocmbereincspigkpagificatinrconphisesidhpiatleasane subsitivttansetastad from
the group %onsjistin%tof F243L, D270E, I?292P1,1 82918N, Y OO}IR, V\’:’»O%l5 A%%OV alnd P396L.:.(B) at least
two substittiionS SEIECt&H front ‘hénéré’ﬁﬁ’{‘;’(‘iﬂ’s.% mcge?ﬁ c k-t o gf_; %‘ﬁtsar?asﬁ’ﬁ »and _
R292P anche¢808ils(@) andeestthrémdubstitltioiidete ctedfransthedgriupl ddimsistiltg of F243L, R292P
and Y300L; F243L, R292P and V3051; F243L, R292P and P396L; and R292P, V3051 and P396L; (D)

at least foypsriastituions salectadirormihegmup sonsisting ofdd4dahcdr 2938aty 4k aier-RS896L ; and
F243L, R292P, V3051 and P396L. or (F) at least F243L.. R292D, Y300L, V3051 and P39

substitutioﬁ%?c\/vf’leorveﬁxﬁafhgaﬁ%esﬁt%ns afa fumberay accord ﬁé’ {0 ]t-ﬁnea Ecﬂr?ri%)é?(a’agri A %éi%naatf‘ﬂl.The

antibody ofwiginarber. wheehs saitodarientt. Fhaomeain éxhiloies arnadte pedoefftagtoransetibn @5@ompared
to a wild-type,G&Hamaimnhisiein said alteredefiagtar funetiondsiselesiag fram the groypcgrnsisting
of: (A) enhanced antibody-dependent cell-mediated cytotoxicity (ADCCCP function;

embodiment, an antibody or polypeptide of the invention inhibits or reduces the growth of cancer

cells by at least 99%, at least 95%, at least 90%, at least 85%, at least 80%, at least 75%, at least

70%, at least 60%, at least 30%, at least 45%, at least 40%, at least 45%, at lcast 35%, at least

30%, at least 25%, at least 20%, or at least 10% relative to the growth of cancer cells in the

abéence of the antibody or polypeptide of the invention.

[80265] Antibodies with an increased affinity for FcyRIIB and a decreased affinity for FeyRIIIA
and/or FcyRIIA may lead to a diminished activating response upon FoyR binding and thus have
therapeutic efficacy for treating and/or preventing inflammation and autoimmune discase.
Examples of autoimmune diseases or autoimmune related conditions that may be treated by the
methods herein include, but are not limited to, allergic conditions, allergic encephalomyelitis,
allergic neuritis, allergic rhinitis, alopecia areata, ALS, anemia including aplastic anemia, Coombs
positive anemia, Diamond Blackfan anemia, immune hemolytic anenyia including autoimmune
hemolytic anemia (AIHA), pernicious anemia, and pure red cell aplasia (PRCA), ankylosing
spondylitis, antigen-antibody complex mediated diseases, anti-glomerular basement membrane
discase, anti-phospholipid antibody syndrome, arthritis (e.g., rheumatoid arthritis, juvenile
theumatoid arthritis, juvenile arthritis, osteoarthritis, psoriatic arthritis), asthma, atherosclerosis,
autoimmume discases of the adrenal gland, autoimmune disease of the testis and ovary including
autoimmune orchitis and oophoritis, autoimmune endocrine diseases including autoimmune

thyroiditis, chronic thyroiditis (Hashimoto’s Thyroiditis), subacute thyroiditis, idiopathic
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(B) enhanced complement-dependent cytotoxicity (CDC) function; (C) increased binding to an
activating %%%ﬁgﬁupared to a wild-type Fc domain; (D) decreased bindjng Q. 56y/5d4B;#s compared
to a wild-type Pc domain; or (E) increased binding to FcyRIIB as compared to a wild-type Pc domain
12.The antibody of any one of claims 8 to 11, wherein said antibody is .a F(ab1)2 fragment, a
monoclonal antibody, a F(ab) fragment, a single chain antibody or a diabody. 13.The antibody of any
one of claifBBBI SRy SO iRt o HFAE S BTSSR, RHIQIEIRSLE RASEABYUHs PR PERtAY. 14.A
polynucleqiidg: adaiging dberipohrpeplicdromat)y Die ofklatns dido Bfoakthe antihaty-atanygane of
claims 7 to,l 2, 45- Thge ahiBerpolmerids,afany one.of AalsLIno ALibeaniedyafany one of
claims 7 to 1 , In the preparation of a medicament r the tfeatment of cancer or'of an autoimmune or

immune-rmiegvatedtinflamitaEroNIdis eRSE ONBITHe PEBRERIM N8y WHeTENISERFM e HIEAITERTE for the
treatment gf:8:-RRIAPRGANBCILANE Aischle THE e DICRIMIAR, Whempisaid YeMaenRt gomprses the

step of administering a second therapeulti ent simultaneously or sequentially with the antibody.
18, The s 8P SR 15 Y CRILH BE R RSSO e o B SOOI 6P

immune-mepdiatéduteflammarapetyyilisbaseic Sdiamuse wiickaim dBowih éreincsaithantodyuivacieor
immune-megdiated infRmEaton fissangnesisciethiamihe FavRcupsining-ef Grahmsdissase.

multiple sclerosis, psoriasis, rheumatoid arthritis, systemic lupus erythematosus, type 1 diabetes,
vasculitis; S8R, edlderrduing disprtcaetiitatndibeasiay grare SEt ghh-cdis aedbstifsease,
and inflammaienyewel giseasenSHQUENGE LIthiNé b zMasracenjckrinaitidohondmgl eslie S.
S Huang, Ling <120> BCR-Complex-Specific Antibadies And Methods of Using Same <130>
1301.00201 £150> g%é’llzébsﬁf%ﬁﬁ“é"f‘é%%qf@é" : 2%%"2%%‘55€§§e“é‘i’78&%5%2%%&%%%&{‘5&21o> 1
<211> 33%ypgbubpgmia) 1 Bectmius\Hbsdafigiency, fibromyalgia-fibromyositis, glomerulonephritis,
Goodpasture’s Syndrome, graft versus host disease (GVHD), granulomatosis including Wegener's

granulomatosts and agranulocytosis, Guillain-Barre Syndrome, hemophilia A, idiopathic
pulmonary fibrosis, idiopathic thrombocytopenic purpura (ITP), IgA nephropathy, IgM
polyneuropathies, IgA neuropathy, and IgM mediated neuropathy, immune complex nephritis,
immune responses associated with acute and delayed hypersensitivity mediated by cytokines and
T-lymphocytes, juvenile onset diabetes, Lambert-Eaton Myasthenic Syndrome, leukocyte adhesion
deficiency, leukopenia, lichen planus, lupus (including nephritis, non-renal, discoid, alopecia),
lymphoid interstitial pneumonitis (HIV), Méniére’s disease, meningitis, mixed connective tissue
disease, multiple organ injury syndrome, multiple sclerosis, myasthenia gravis, nonspecific
interstitial pneumonia (NSIP), pancytopenia, pemphigoid (e.g., bullous pemphigoid and cicatricial
pemphigoid), pemphigus (e.g., vulgaris, foliaceus, and parancoplastic pemphigus), polychrondritis,
polymyalgia theumatica, polymyositis and dermatomyositis, primary agammagiobulinemia,
primary  biliary cirrhosis, primary Thypothyroidism, psoriasis, Rapidly Progressive
Glomerulonephritis, Reiter's disease, respiratory distress syndrome including adult respiratory
distress syndrome (ARDS), responses associated with inflammatory bowel disease (IBD) (e.g.,
Crobn’s disease, ulcerative colitis), Reynaud’s phenomenon, sarcoidosis, Sjdgren’s syndrome,
solid organ transplant rejection (inclhuding pretreatment for high panel reactive antibody titers, IgA
deposit in ftissues, etc), Stevens-Johnson syndrome, stiff-man syndrome, systemic lupus
erythematosus {SLE), scleroderma including systemic scleroderma, CREST syndrome and
sclerosis, thrombotic throbocytopenic purpura (TTP), toxic epidermal necrolysis, tuberculosis,
uveitis, vasculitides such as dermatitis herpetiformis vasculitis, ANCA-associated vasculitides
(AAV), large vessel vasculitis (including polymyalgia rheumatica, Giant Cell arteritis, and
Takayasu’s arteritis), medium vessel vasculitis (including Kawasaki Disease, Wegener’s

granulomatosis, and polyarteritis nodosa), and small vessel vasculitis {including Churg-Strauss
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<400> 1 caggtccaac tgcagcagcc tggggctgag ctggtgaggce ctggggcttc agtgaagcetg60 tcctgcaagg

cttctggcta qagaficace ggetactgga tgaactgggt gaagcagagg120 cetggacaag %ﬁ}%@%@gﬂ%& tatg
gttgatcctt cagacagtga aactcactac180 aatcaaatgt tcaaggacaa ggccacattg actgtigaca aafcctccag

cacagcctac240 atgcagctca gcagcctgac atctgaggac totgcggtot attactgtgc aagagctatg300 ggctactggg
gtcaaggaac ctcagtcacc gtctcctca339 <210> 2 <211> 113 <212> PRT <213> Mus musculus <400> Gin
Val Gin Le#@ifsGimRresRicAl acbrItpdisalvagipso Eipeniensit vy sliseicy esgitieu Baoays Lys Ala
Ser Gly TysdHonihepthuseraRir esga@;ao GpBtRMTI R Mabie CilATEiRE0 Cit Ginhikeu Glu Trp
lle 354045 "‘]!Qf/%g/let VaI Asp Pro Ser er. GI Thr His T sn Gin Met Phe 5 ¢) 51? é_gs Asp Lys
Ala Thr Le§HHE PP ALp A EPEs, 8F HSA%%&?;‘/’P %}f&‘:@ﬂ?ﬁ%‘é SRS it Ser Glu
Asp Ser AlaahF prifysi€ys@E889BAlmatry Althiifier GieTye TGy Gim@iyT,tySet Tabdks, Val Ser
100105110dng%;§35h%5<211> 336 <212> DNA <213> MI15 musculus <400> 3 gatgttgtga tgacccagac
tccactcact ttgtcggtta acattggaca accagcectcc60 atctcttgta agtcaagtca gagcectctta gatactgatg gaaagacata

g aattggl?ﬁ%wﬁ} Non-limiting examples of inflammatory disorders treatable by the methods herein include
immune-mediated inflammatory disorders (IMIDs), which are inflammatory conditions caused and
sustained by an antigen-specific, pathological immune response. Among these disorders are
various types of allergic diseases, such as asthma, hay fever, and urticaria, arthritis, such as
osteoarthritis and rheumatoid arthritis, chronic imflammation, chronic obstructive pulmonary
disease (COPD), connective tissue disorders, eczema and atopic dermatitis, fibrosis, graft rejection
and graft-versus host-disease, inflammatory bowel disease {(e.g., Crohn's disease and ulcerative
colitis), inflammatory osteolysis, insulin-dependent diabetes, pulmonary fibrosis, retinitis,
undifferentiated arthropathy, undifferentitated spondyloarthropathy, and uveitis. Molecules of the
invention comprising at least one epitope binding domain specific for FoyRIIB and/or a variant Fc
damain with an enhanced affinity for FeyRIIB and a decreased affinity for FevRIILA can also be
used to prevent the rejection of transplants. In a preferred embodiment, the IMID is selected from
the group consisting of of asthma, eczema and atopic dermatitis, fibrosis, graft rejection, graft-

versus-host-discase, and inflanumatory bowel disease.

[60207] The anti-inflammatory polypeptides of the present invention will preferably reduce
inflammpation in an animal by at least 99%, at least 95%, at least 90%, at least 5%, at least 80%,
at least 75%, at least 70%, at least 60%, at least 50%, at least 45%, at least 40%, at least 45%, at
least 35%, at least 30%, at ieast 25%, at least 20%, or at least 10% relative to the inflammation in

an animal that does not receive such polypeptides.

[06208] In certain embodiments, the polypeptides of the invention are foxic to an infectious agent,
enhance immune response against said agent or enhance effector function against said agent,
relative to the immune response in the absence of said molecule. Infectious diseases that can be
treated or prevented by the molecules of the invention are caused by infectious agents including
but not limited to bacteria, fungi, protozoans, and viruses. Non-limiting exemplary bacterial
diseases include those caused by Bacillus antracis (anthrax), Borrelié burgdorferi (Lyme discase),
Candida, chlamydia, cholera, diptheria, E. coli, Enterococcus faecials, Heliobacter pylori,
Klebsiella pneurnoniae, legionella, mycobacterium, mycoplasma, Neisseria, pertussis, plague,

Proteus vulgaris, Pseudomonas aeruginosa, S. pneumonia, Salmonella, staphylococcus,
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ttgttacaga ggccaggcca gtctccaaac cgectaatct atctggtgte taaactggac180 totggagtoc ctgacaggtt

cactggcaghgpaisapa9ay cagatttcac actgaaaatc240 agcagagtgg aggctgaggadiangastibaitattgct
ggcaaggtac acattttccg300 ctcacgttcg gtgctgggac caagctggag ctgaaa336 <210> 4 <211> 112 <212>

PRT <213> Mus musculus <400> 4 Asp Val Val Met Thr Gin Thr Pro Leo Thr Leo Ser Val Asn lle Gly
151015 Gin Pro Ala Ser lle Ser Cys Lys Ser Ser Gin Ser Leo Leo Asp Thr 202530 Asp Gly Lys Thr Tyr
Leo Asn THSPIGICEH-GIH Afg B0 SRPEITES PIRUEHY PreaSn I EdiCie GI"‘W‘??(?E?' \iﬁ%gp tys Leo
Asp Ser GhisWakREoBNaTE0rAspapsgolae Thr G y Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lle
65707580 Ser Arg Val Glu Ala Glu Asp Leu Gly lle Tyr Tyr Cys Trp Gin Gly 859095 Thr His Phe Pro

Mo MU A B S At 0 atotctot
1 gatgttgtgt tgacccagac tecacteact tigfeggtta ceattggaca accagectec atctcttgta

agtcaagtcﬁ%%‘ﬁ’é’&&%&@‘é?ﬁ@f‘géﬁ@“gﬁgﬁﬁ%ﬁ%é‘ﬁﬁlﬁﬁ@{?ﬁﬁ%gﬁ é%@é‘g&qggﬁg?&c&fggag

cgcctaatcteateigotaic ipaaatGgacliB ttiggagicantyacaghthedttggradt dopattggge Cadatttne

t tc240 t
cclgaaaatia] ageage0109 300519500 199G el aigRh YRR SMIRIE A RITLCAaPR g g

(HSV-II), murine gamma herpes virus), human immunodeficiency virus type T (HIV-1), human
immunodeficiency virus type I (HIV-II), huntavirus, influenza, leukemia virus (e.g., murine
leukemia, feline leukemia, etc.); measles virus, mumps virus, papilloma virus, papova viras, polio
virus, respiratory syncytial virus, retrovirus, rhinovirus, rinderpest, rotavirus, rubella virus, small
pox, T-cell lymphotropic virus 1, vaccinia, varicella, and agents of viral diseases such as viral

meningitis, encephalitis, or dengue.
C2. Formulations

[00216] The pharmaceutical compositions can be formulated according to known methods for
preparing pharmaceutically useful compositions, and may include a pharmaceutically acceptable
carrier and/or an excipient. The compositions can be in any suitable form, for example fablets,
pills, powders, lozenges, sachets, cachets, elixirs, suspensions, emulsions, solutions, syrups,
aerosols (as a solid or in a liguid medium), ointments containing, for example, up to 10% by
weight of the active compound, soft and hard gelatin capsules, suppositories, sterile injectable
solutions, and sterile packaged powders, etc. Such compositions may be prepared by any known
method, for example by admixing the active ingredient with the carrier(s) or excipient(s) under

sterile conditions.

[00211] The active ingredients can also be formulated so as to provide quick, sustained or delayed
release of the active ingredient after administration to the patient by employing procedures known
in the art. The physical and chemical characteristics of the compositions of the invention may be
modified or optimized according to the skill in the art, depending on the mode of administration
and the particular disease or disorder to be treated. The compositions may be provided in unit
dosage form, a sealed container, or as part of a kit, which may include instructions for use and/or a

plurality of unit dosage forms.

[00212] In particular embodiments, the therapeutic agents can be incorporated into a composition,
by, e.g., encapsulation in liposomes, microparticles, microcapsules, recombinant cells capable of
expressing the antibody or fusion protein, receptor-mediated endocytosis (See, e.g., Wu and Wu

(1987) I. Biol. Chem. 262:4429-4432), construction of a nucleic acid as part of a retroviral or other
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<210> 6 <211> 112 <212> FRT <213> Mos musculus <400> 6 Asp Val Val Leu Thr Gin Thr Pro Leu

Thr Leu Sg&@]& rllﬁ]ply 151015 Gin Pro Ala Ser lle Ser Cys Lys Ser S i Asp S
0015 , BEEL B0 b 4eU ASp Ser
202530 Asp Gly LyS Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 354045 Pro Lys Arg Leu lle

Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 505560 Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp
Phe Thr Leu Lys lle 65707580 Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Gly
859005 Thie#tis, i Prio tisthahpteiialyembedinemh s seapals 12eerisydrs conostie 246> 7 <211>
i?%f%%@%%oﬁfgﬁi%& %@W&@élB&ﬁ@%ﬁ%&)&ﬁﬁﬁ&%@%ﬁ&@ﬁs@%@ﬁﬂe@ﬁ Thar Gly Cys

a Gly Cys s Thr Gly.Gly Gly Cys Thr Gly Ala Gl 1S. Thr.202530 Gly Gl
Thr Gly Al céﬁ%ﬁ}%ﬁg &%’ys ‘ﬁLﬁ &%/f/ebcf{/ é‘g ?ff?t@y%p%%ggﬁﬁ%c%%&/%% él y lf‘ﬁ?n(g?y%% a AlayGIyy
Clys Thr Giybltat.Cys Cys Thr 505560 Gly Cys Ala Ala Gly Gly Cys Thr Thr Cys Thr Gly Gly Cys Thr
Ala

[80213] Preferabiy, the therapeutic agent is supplied as a dry sterile lyophilized powder in a
hermetically sealed container at a unit dosage of at least 5 mg, more preferably at least 10 mg, at
least 15 mg, at least 25 mg, at least 35 mg, at least 45 mg,.at least 50 mg, or at least 75 mg. The
lyophilized powder should be stored at between 2 and 8°C in its original container and the
molecules should be parenterally administered within 12 hours, preferably within 6 hours, within 5
hours, within 3 hours, or within 1 hour after being reconstituted. In an alternative embodiment, the
therapeutic agents are supplied in liquid form in a hermetically scaled container indicating the
quantity and concentration of the therapeutic agent. Preferably, the Liquid form is supplied in a
hermetically scaled container at least 1 mg/mi, more preferably at least 2.5 mg/ml, at least 5
mg/ml, at least 8 mg/ml, at least 10 mg/ml, at least 15 mg/kg, at least 25 mg/ml, at least 50 mg/ml,
at least 100 mg/ml, at least 150 mg/mi, at least 200 mg/ml of the molecules.

C3. Kits

[00214] The compositions may also be included in a kit. The kit can include, in non-limiting
aspects, a pharmaceutical composition comprising a therapeutic agent, instructions for
administration and/or other components, In preferred embodiments, the kit can include a
composition ready for administration. Containers of the kits can include a bottle, dispenser,
package, compartment, or other types of containers, into which a component may be placed. The
container can include indicia on its surface. The indicia, for example, can be a word, a phrase, an
abbreviation, a picture, or a symbol, The containers can dispense a pre-determined amount of the
component (e.g. compositions of the present invention). The composition can be dispensed ina
spray, an aerosol, or in a liquid form or semi-solid form. The containers can have spray, pump, or
squeeze mechanisms. In certain aspects, the kit can include a syninge for administering the

compositions of the present invention.

[06215] Where there is more than one component in the kit (they may be packaged together), the
kit also will generally contain a second, third or other additional containers into which the
additional components may be separately placed. The kits of the present invention also can
include a container housing the components in close confinement for commercial sale. Such
containers may include injection or blow-molded plastic containers into which the desired bottles,

dispensers, or packages are refained. A kit can also include instructions for employing the kit
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65707580 Cys Ala Cys Cys Thr Thr Cys Ala Cys Cys Ala Gly Cys Thr Ala Cys 859095 Thr Gly Gly Ala

Thr Gly Al I%%y%‘lﬂ;ﬁgGly Gly Gly Thr Gly Ala 100105110 Ala Gly Cys Alg-faty A6k %sly Cys Cys
Thr Gly Gly Ala Cys Ala 115120125 Ala Gly Gly Cys Cys Thr Thr Gly Ala Ala Thr Gly Gly Ala Thr Thr

130135140 Gly Gly Thr Ala Thr Gly Ala Thr Thr Gly Ala Thr Cys Cys Thr Thr 145150155160 Cys Ala
Gly Ala Cys Ala Gly Thr Gly Ala Ala Ala Cys Thr Cys Ala 165170175 Cys Thr Ala Cys Ala Ala Thr Cys
Ala Ala AISOTHPESEISTH wail th/dse 96 205 PHST ARG S KPR AFESLERCINFEYEE & Ala Cys
Ala Thr 195300205 T3y MaCys. Thebiyibhy Aty Sklvila@ysista ke AtebE iyGyseat02T15220 Cys

Thy Cys Cys Ala Sly Cys.Ala Cys Ala Iy Cys Th{ AL S 2204 0 Ala Th : ly Gys Ala Sly
Cys Thr CylsSt %{u‘ Ty &a)%{s {ngl éya&%p(%gtﬁ%%@% Sf'ht% g?%A a% Cy?%%ﬁlgé Cyg1 ir[hrx gélyél Ala Sly Sly
Ala Cys Thp@ys2e065X7@mhe. Sly Cys Sly Sly Thy Cys Thr Ala Thr Thr Ala Cys Thr Sly Thr
275280285 Sly Cys Ala Ala Sly Ala Sly Cys Thr Ala Thr Sly Sly Sly Cys Thy 290295300

C4. Administration and Dosage

[06216] A variety of administration routes for the compositions of the present invention are
available. The particular mode selected will depend, of course, upon the particular therapeutic
agent selected, whether the administration is for prevention, diagnosis, or treatment of disease, the
severity of the medicat disorder being treated and dosage required for therapeutic efficacy. The
methods of this invention may be practiced using any mode of administration that is medically
acceptable, and produces effective levels of the active compounds without causing clinically
unacceptable adverse effects. Such modes of administration include, but are not limited to, oral,
buccal, sublingual, inhalation, mucosal, rectal, iﬁtranasal, topical, ocular, periocular, intraocular,
transdermal, subcutancous, intra-arterial, intravenous, intramuscular, parenteral, or infusion
methodologies, In a specific embodiment, it may be desirable to administer the pharmaceutical
compositions of the invention locally to the area in need of treatment; this may be achieved by, for
example, and not by way of limitation, local infusion, by injection, or by means of an implant, said
implant being of a porous, non-porous, or gelatinous material, including membranes, such as

sialastic membranes, or fibers.

[00217] As used hercin, the term “therapeutically effective amount” means the total amount of
each active component of the pharmaceutical composition or method that is sufficient to show a
meaningful patient benefit, i.e., healing or ameloration of chronic conditions, a reduction in
symptoms, an increase in rate of healing of such conditions, or 2 detectable change in the levels of
a substance in the treated or surrounding tissue. When applied to an individual active ingredient,
administered alone, the term refers to that ingredient alone. When applied to a combination, the
term refers to combined amounts of the active ingredients that result in the therapeutic effect,

whether administered in combination, serially, or simultaneously.

[00218] The dosage schedule and amounts effective for therapeutic and prophylactic uses, ie., the
“dosing regimen”, will depend vpon a variety of factors, including the stage of the disease or
condition, the severity of the disease or condition, the general state of the patient'’s health, the
patient’s physical status, age and the like. Therapeutic efficacy and toxicity of the compositions
may be determined by standard pharmaceutical, pharmacological, and toxicological procedures in

cell cultures or experimental animals. For example, numerous methods of determining EDys, (the
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Ala Cys Thr Sly Sly Sly Sly Thy Cys Ala Ala Sly Sly Ala Ala Cys 305310315320 Cys Thr Cys Ala Sly

- Thr Cys Al%&%ﬁﬁ%}{% ﬁ{% Thr Cys Thr Cys Cys 325330335 Thr Cys Ala <2c§:§,?_ [ggi\gﬂjﬂz gﬁg <212>

PRT <213>"Mds musculus <400> 8 GIn Val GIn Leu GIn GIn Pro Sly Ala rg Pro Sly Ala
151015 Ser Val Lys Leu Ser Cys Lys Ala Ser Sly Tyr Thr Phe Thr Ser Tyr 202530 Trp Met Asn Trp Val
Lys GIn Arg Pro Sly Gin Sly Leu Glu Trp lle 354045 Sly Met lle Asp Pro Ser Asp Ser Glu Thr His Tyr
Asn Cln MépRHaBaB86G by sifkspveyis AlarFrachieot Thy Nealiatpnl ysESePSdisaoThicid 7565707580

Met GIn Lyt 364 SerheYchiMRal GildAsphSelodlaial dormda EyeRaR098d AlRiArgida MehGly Tyr
Trp Gly Gin Gly Thr Ser Val Thr Val Ser 100105110-Ser <210> 9 <211> 336,<212> DNA <213>

Artificial <23ERaPESE3 TS AN SE R GIBYCSTo A s ZHpUBRaE-DypoSagppositions xhibiting hig

therapeutic indices are preferred. The data obtained from cell culture assays or animal studies may
be used in formulating a range of dosages for human use. The dosage is preferably within atange
of céncentrations that inctudes the ED5, with little or no toxicity, and may vary within this range

depending on the dosage form employed, sensitivity of the patient, and the route of administration.

[00219] The dosage regimen also takes into consideration pharmacokinetics parameters well
known in the art, i.e., the rate of absorption, bioavailability, metabolism, clearance, and the like
(see, e.g., Hidalgo-Aragones (1996) J. Steroid Biochem. Mol. Biol. 58:611-617; Groning (1996)
Pharmazie 51:337-341; Fotherby (1996) Contraception 54:59-69; Johnson (1995) J. Pharm. Sci.
84:1144-1146; Rohatagi (1995) Pharmazie 50:610-613; Brophy (1983) Eur. J. Clin. Pharmacol.
24:103-108; the latest Remington, supra). The state of the art allows the clinician to determine the
dosage regimen for each individual patient, therapeutic agent and disease or condition treated.
Single or multiple administrations of the compositions of the present invention can be
administered depending on the dosage and frequency as required and tolerated by the patient. The
duration of prophylactic and therapeutic treatment will vary depending on the particalar disease or
condition being treated. Some diseases lend themselves to acute treatment whereas others require
long-term therapy. If administration is not on a daily basis, for example if injections are given
every few days, every few weeks, or every few months, then more therapeutic agent may be
included in each administration, so that daily release of the agent is adequate to meet therapeutic

needs.

[60226] In a preferred embodiment, the therapeutic agents of the invention are administered in
metronomic dosing regimens, either by continuous infusion or frequent administration without
extended rest periods. Such metronomic administration can involve dosing at constant intervals
without rest periods. Typically the therapeutic agents, in particular cytotoxic agents, are used at
lower doses. Such dosing regimens encompass the chronic daily administration of relatively low
doses for extended periods of time, which can minimize toxic side effects and eliminate rest
periods. Kamat ef al. (2007) Cancer Research 67:281-88. In certain embodiments, the therapeutic
agents are delivered by chronic low-dose or continuous infusion ranging from about 24 hours to
about 2 days, to about 1 week, to aboui 2 weeks, to about 3 weeks to about 1 month to about 2
months, to about 3 months, to about 4 months, to about 5 months, to about 6 months. The

scheduling of such dose regimens can be optimized by the skilled oncologist.
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gatgttgtga tgactcagtc tccactotcc ctgcccgtca cocttggaca gecggectcc60 atctcctgca agtcaagtca gagectctta

gatagtgat gq&%‘ﬁgqt}ttgaattgg 120 tttcagcaga ggccaggcca atctccaagg c&cﬁg%&%&gg}gtc
taaactggac ctggggtcc cagaeagatt cagcggcagt gggtcaggcea ctgatttcac actgaaaatc240 agcagggtgg

aggctgagga tgttggggtt tattactgct ggcaaggtac acattttccg300 ctcacgttcg gcggagggac caagcttgag
atcaaa336 <210> 10 <211> 112 <212> PRT <213> Atrtificial <220> <223> Humanized version of

murine sed®23dk Earoosibegins proenrastd dbThe Giesimpree dyege piaipisesed ap PHratied Gly 151015
Gin Pro Algsienijer3o0 CyshystSenbangain Seilepdiont AR SevIB3PARRGYY ks ddsgkyr Leu

Asn Trp Phe Gin Gin Arg Pro Gly Gin S 45 Pro A Leul Ley Val Lys,.Leu A
Sor Gy VATBIBRGELAD hEfHIgreCe L Bereltp aif Al oM ke T Db e om0
Ser Arg V&G Alg/kzlandsp nelk G 1988 Tapd Ty meike, THI@ina@lyl 85989501 HisBiseaP¢d) 1éu Thr She
Gly Gly Gl o b Usys ABLOBL01 210z s Hnd30 5125 PNASRLI difca

a

<220> <223> Humanized version of murine sequence <400> 1 tgttgtga tgactcagtc tccactctcc
cigeosgtod CcgBHER SSIJEdSctE Hctkbded 2o PRAgen BHbEcI ot o B o Se St

tttgaattggIRight. The dosage and frequency of administration may be reduced or altered by enhancing
uptake énd tissue penetration of the antibodies by modifications such as, for example, lipidation.
In one embodiment, the dosage of the antibodies administered to a patient are 0.01 mg to 1000
mg/day, when used as single agent therapy. In another embodiment the antibodies are used in
combination with other therapeutic compositions and the dosage administered to a patient are
fower than when said molecules are used as a single agent therapy. In a preferred example, 2
subject is treated with antibodies in the range of between about 0.1 to 30 mg/kg body weight, one
time per week for between about 1 to 10 weeks, preferably between 2 to 8 weeks, more preferably

between about 3 to 7 weeks, and even more preferably for about 4, 5, or 6 weeks.
Cs. Combination Therapies

[06222] The invention further encompasses administering the antibodies or polypéptides of the
invention in combination with other therapies known to those skilled in the art for the treatment or
prevention of cancer, autoimmune disease, inﬂaﬁnnation, or infectious disease, including but not
 limited to, current standard and experimental chemotherapies, hormonal therapics, biological
therapies, immunotherapies, radiation therapies, or surgery. In some embodiments, the antibodies
or polypeptides of the invention may be administered in combination with a therapeutically or
prophylactically effective amount of one or more therapeutic agents known to those skilled in the
art for the treatment and/or prevention of cancer, autoimmune disease, infectious disease or

intoxication.

[60223] As used herein, the term “combination” refers to the use of more than one therapeutic
agent. The use of the term “combination™ does not restrict the order in which therapeutic agents
are administered to a subject with a disorder, nor does it mean that the agents are administered at
exactly the same time, but rather it is meant that an antibody or polypeptide of the invention and
the other agent are administered to a mammal in a sequence and within a time inierval such that
the antibody or polypeptide of the invention can act together with the other agent to provide an
increased benefit than if they were administered otherwise. For example, each therapeutic agent
(e.g., chemotherapy, radiation therapy, hormonal therapy or biological therapy) may be

administered at the same time or sequentially in any order at different points in time; however, if
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tttctgcaga ggccaggcca atctccaagg cgcctaattt atctggtgte taaactggac180 tctggggtce cagacagatt

cagcggca%g%g%ﬁﬁ%%%%ctgatttcac actgaaaatc240 agcagggtgg aggctgagggﬁé%@%%tgct '

ggcaaggtac 0 ctcacgttcg gcggagggac caagcttgag atcaaa336 >112 <212>
PAT <213> Artificial <220> <223> Humanized Version of murine sequence <400> 12 Asp Val Val Met
Tin Gin Ser Pro Leu Ser Leu Pro Val Tin Leu Gly 151015 Gin Pro Ala Ser lle Ser Cys Lys Ser Ser Gin
Ser Leu LewtAdpiSiercd 25 30> AspeGind. yheY khomjd beadmipistisdhéicsntiSislaegiPoGy i Ser

354045 ProyAkg-ARE 4P ManEMLER YRhraBh sl SEASPERS] ih)ialiPie-a00R0R AsRiAtgehe Ser Gly
Ser Gly Ser Gly Thr Asp The Tﬁt Le%l Lys lle 65707580 Ser Arg Val Glu AI%GIU QE?%VaI G%\/al Tyr

Tyr Cys TrisR&TA Gl BABOSRPHRF R L B PV 88 IR TSP S I T T STl B 1
10010511 p=2i6=iE3 <211> 336 <212> DNA <213> Atrtificial <220> <223> Humanized version of
murine sequence <400> 13 gatgttgtga tgactcagtc tccactctce ctgcecegtca cocttggaoa gecggectcc60

atctcctgca {@@ﬁ@@ﬁg{%ﬂéﬁc%%@i%ﬁﬁgtg@&Qﬁ%ﬁ&ﬁ%@é@%@@%@rﬁﬂ%@&%%(QQ:QC@QQ,CS?a

atctccaaag cgcctaagtt atctggts%tc taaactgsgac180
minutes, 15 nunuts, 30 minutes, 45 minutes, 1 hour, 2 hours, 4 hours, 6 hours, 12 hours, 24 hours,
A8 hours, 72 hours, 96 hours, 1 week, 2 weeks, 3 weeks, 4 weeks, 5 weeks, 6 weeks, § weeks, or
12 weeks before), concomitantly with, or subsequent to (e.g., 5 minutes, 15 minutes, 30 minutes,
45 minutes, 1 hour, 2 hours, 4 hours, 6 hours, 12 hours, 24 hours, 48 hours, 72 hours, %6 hours, 1
week, 2 weeks, 3 weeks, 4 weeks, 5 weeks, 6 weeks, 8 weeks, or 12 weeks after) the
administration of a second (or subsequent) therapeutic agent to a subject with a disorder. In

preferred embodiments, two or more agents are administered within the same patient visit, or no

more than 12 hours apart, no more than 24 hours apart, or no more than 48 hours apart.

[66225] In certain embodiments, the therapeutic agents are cyclically administered to a subject.
Cycling therapy involves the administration of a first agent for a period of time, followed by the
administration of a sccond agent and/or third agent for a period of time and repeating this
sequential administration. Cycling therapy can reduce the development of resistance to one or
more of the therapies, avoid or reduce the side effects of one of the therapies, and/or improves the
efficacy of the treatment. Exemplary cycles are about once every week, about once every 10 days,
about once every two weeks, and about once every three weeks. Each cycle can comprise at least
1 week of rest, at least 2 weeks of rest, at least 3 weeks of rest. The number of oyeles administered
is from about 1 to about 12 cycles, more typicaily from about 2 to about 10 cycles, and more

typically from about 2 to about 8 cycles.

[00226] In an embodiment for the treatment of a cell proliferative disorder, an antibody or
polypeptide of the present invention is conjugated to, or administered in combination with, another
therapeutic agent, such as, but not imited to, an alkylating agent (e.g., mechlorethamine or
cisplatin), angiogenesis inhibitor, anthracycline (e.g., daunorubicin/daunomycin or doxorubicin},
antibiotic (e.g., dactinomycin, bleomycin, or anthramycin), antibody (e.g., an anti-VEGF antibody
such as bevacizumab (sold as AVASTIN® by Genentech, Inc.), an anti-EGFR antibody such as
panitumumab (sold as VECTIBIX™ by Amgen, Inc.), or an anti-integrin antibody such as
natalizumab (sold as TYSABRI® by Biogen Idec and Elan Pharmaceuticals, Inc.)), an
antimetabolite (e.g., methotrexate or 5-fluorouracil), an anti-mitotic agent (e.g., vincristine or
paclitaxel), a cytotoxin {e.g., a cytostatic or cytocidal agent), a hormone therapy agent (e.g., a

selective estrogen receptor modulator (e.g., tamoxifen or raloxifene), aromatase inhibitor,

- 64 -



tctggggtce cagacagatt cagcggeagt gggtcaggcea ctgatttcac abtgaaaat0240 agcagggtgg aggctgagga
tgttggggtt @Wt}igﬁaggtac acattttccg300 ctcacgttcg gcggagggac caagé&tg%%ﬁg;@%gg6 <210> 14
g :

<211> 112 <212> 213> Atrtificial <220> <223> Humanized version of murine sequence <400>
14 Asp Val Val Met Thr Gin Ser Pro Leo Ser Leo Pro Val Thr Leu Gly 151015 Gin Pro Ala Ser lle Ser
-Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 202530 Asp Gly Lys Thr Tyr Leu Asn Trp Phe Gin Gin Arg
Pro Gly Gil¥SaizBs4bamrpierielaeiiy bemfeeTyRlagre/ aPsetLiorduiasy. SulresRr Vareer 965560 Asp
Arg Phe Seitolynoah dadyenchtilystiiedspgiine diardgetl ks ier6540R8QAGer, Argiphal faliotda Glu Asp
Val Gly Val Tyr Tyr Cys Trp Gin Gly 859095 Thr.His Phe Pro Leu Thr Phe Gly Gly.Thr Lys Leu Glu
o Lye t0dttidn S5l Ry R, S eSS e Tt
version of smine(sdqubres 00> E5yateititya tasteaygty Wteackswotherisugicieerictiggaca
gccggcectce60 atctcctgca agtcaagtca gagcctctta gatagtgatg gaaagacata tttgaattgg120 tttcagcaga
ggccaggcqagatctccandeagastaaiictgigiciRanctggaedi8nhibitors include ABT-627; angiostatin

(plasminogen fragment); angiozyme; antiangiogenic antithrombin III; Bay 12-9566; benefin;
bevacizumab; BMS-275291; bisphosphonates; cartilage-derived inhibitor (CDI; CAL CDS3S9
complement fragment; CEP-7055; Col 3; combretastatin A-4; endostatin (collagen XVIII
fragment); farnesyl transferase inhibitors (FTI); fibronectin fragment; gro-beta; haldfuginone;
heparinases; heparin hexasaccharide fragment; HMVE33; human chorionic gonadotropin (hCG);
IM-862; interferon alpha/beta/gamma; interferon inducible protein (IP-10); interleukin-12; kringle
5 {plasminogen fragment); marimastat; metalloproteinase inhibitors (TIMPs); 2-methoxyestradiol;
MMI 270 {(CGS 27023A); MoAb IMC-1C11; ncovastat; NM-3; panzem; PI-88; placental
ribonuclease inhibitor; plasminogen activator inhibitor; platelet factor-4 (PF4); prinomastat;
prolactin 16kDa fragment; proliferin-related protein (PRP); PTK 787/ZK 222594; retinoids;
solimastat; squalamine; SS 3304; SU 5416, SU6668; SU11248; tetrahydrocortisol-S;
tetrathiomolybdate; thalidomide; thrombospondin-1 (TSP-1); TNP-470; transforming growth
factor-beta (TGF-b); vasculostatin; vasostatin (calreticulin fragment); ZD6126; and ZD 6474,

[66228] Non-limiting examples of additional antibodies for the treatment of a cell proliferative
disorder include antibodies to 17-1A, avp., AFP, CD3, CD18, CD20, CD22, CD33, CD44, CD52,
CEA, CTLA-4, DNA-associated proteins, EGF receptor, Ep-CAM, GD2-ganglioside, gp 1IIb/Illa,
gp72, HER2, HLA-DR 10 beta, HLA-DR antigen, IgE, ganglioside GD3, MUC-1, nuC242, PEM
antigen, SK-1 antigen, tumor antigen CA 125, tumor antigen MUC], VEGF, and VEGF-receptor,

[00229] In a different embodiment, an antibody or polypeptide of the present invention may be
administered i combination with a therapeutic agent or agents for the treatment of an
inflammatory disorder, such as, but not limited to, antibodies, anticholingeric agents, beta-
agonists, methyl xanthines, non-steroidal anti-inflammatory drugs (NSAIDs) (e.g., aspirin,
ibuprofen, celecoxib or diclofenac), and steroidal anti-inflammatory drugs (e.g., glucocorticoids,
dexamethasone, cortisones, prednisone or eicosanoids). The additional antibodies may be any
suitable antibody for the treatment of imflammatory disease, such as, but not limited to antibodies
to alphadbeta7, beta2-integrin, CBL, CD2, CD3, CD4, CD11a, CD11/1§, CD14, CD18§, CD23,
CD25, CD40L, CD64 (FcR), CD80, CD147, Complement (C35), E-selectin, Fact VII, gpllbIlia,
ICAM-3, IgE, I.-4, IL-5, 1L-8, TNF-alpha, and VLA-4,

- 65 -



tctggggtcc cagacagatt cagcggcagt gggtcaggcea ctgatttcac actgaaaatc240 agcagggtgg aggctgagga

tgttggggtt t&;éafé%gé%qlf_?aggtac acattttccg300 ctcacgttcg gcggagggac caagﬁq%&%m§§6 <210> 16

<211>112< <213> Artificial <220> <223> Humanized version of murine sequéence <400>
16 Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Leu Gly 151015 Gin Pro Ala Ser lle Set
Cys Lys Set Ser Gin Ser Leu Leu Asp Ser 202530 Asp Gly Lys Thr Tyr Leu Asn Trp Phe GIn Gin Arg
Pro Gly Gilt&88B5x4048rheo mebpdirertedtlenipedear\ral Sepigs teticArissSEr RNy Py 595560 Asp

e o S S A A
al Gly Val Tyr Tyr Cys Trp Gin Gly r His Phe Pro Le r Phe rLys Leu
Glu lle Lysdisl%ﬂf@ﬁlf S B&“fﬁé%{f‘fffg3%“25‘1@%%&?&”2?{39’%?@ 8?&?@%92@?%%’ Hirmanized
version of nytokine seepspivcesmadlatory gatetytpertyaidtcagificeactbicc otgootidtca sudtigyaca

gceggecteehl Alehasiasa Agicaggica gagaaiaiia 9alagigalg.graadacin Ligaaiine 1 2:ulcksaga
ggccaggcca atctccaaag cgcctaattt atctggtgtc taaactggac180 tcthqggtcc cagacagatt cagcgg[%%gt

gggtcaggc@ﬁ@%ﬁ&%@%&@%ﬁhdﬁé’?ﬂﬁcm sirolimus), steroids, and T cell receptor modulators.

additional antibodies may be any suitable antibody for the treatment of an autoimmune disorder,
and non-limiting examples include antibodies to a4b7 integrin receptor, CBL antigen, CD2, CD4,
CDh23, CD40, CDR&0U, FcRI, Gamma Interferon, IL-8, inosine monophosphate dehydrogenase, ICE
mterleukin-1 beta, P3EMAP kinase, and TNF.

[00231] In still another embodiment, an antibody or polypeptide of the present invention may be
administered in combination with a therapeutic agent or agents for the treatment of an infectious
disease, such as, but not limited to, an antibiotic, anti-fungal, or anti-viral agent, Antibiotics that
can be used in combination with the molecules of the invention include, but are not limited 1o, 2,4
diaminopyrimidines {(e.g., brodimoprim), aminoglycosides (e.g., apramycin, neomycin, or
spectinomycin), amphenicols (e.g., chloramphenicol), amphomycins, ansamycins (e.g., rifamide
and rifampin), bacitracins, carbacephems (e.g., loracarbef), carbapenems (e.g., biapenem and
imipenem), cephalosporins (e.g., cephalexin or cefadroxil), cephamycins (e.g., cefbuperazone,
cefmetazole, and cefminox), clarithromycins, erythromycins, Hincosamides (e.g., clindamycin and
‘Hncomycin), macrolides (e.g., tobramycin), monobactams (e.g., carumonam), nitrofurans (e.g.,
furaltadone, and furazolium chloride), oxacephems {e.g., flomoxef and moxalactam), penicillins,
quinclones (e.g., ofloxacin or ciprofloxacin), sulfomamides (e.g., benzylsulfamide, and
sulfacyting), sulfones (e.g., diathymosulfone, glucosulfone sodium, and solasulfone), and

tetracyclines (¢.g., apicycline and chlortetracycline).

[06232] Antifumgal agents that can be used in combination with the molecules of the invention
include, but are not limited to, amphotericin B, butoconazole, ciclopirox, clotrimazole, econazole,
fluconazole, flucytosine, griseofuldin, haloprogrin, intrathecal, itraconazole, ketoconazole,
miconazole, naftifine, nystatin, terbinafine, terconazole, tioconazole, and undecylenate. Useful
anti-viral agents that can be used in combination with the molecules of the invention include, but
are not limited to, non-nucleoside reverse transcriptase inhibitors, nucleoside analogs, nucleoside
reverse transcriptase inhibitors, and protease inhibitors. Non-limiting examples of such agents are
acyclovir, adefovir, alpha interferons, amantadine, amprenavir, clevadine, entecavir, foscarnet,
gangcyclovir, idoxuridine, indinavir, lopinavir, pleconaril, ribavirin, rimantadine, ritonavir,

saquinavir, trifluridine, vidarabine, and zidovadine.
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agcagggtgg aggctgagga tgttggggtt tattactgct ggcaaggtac acattttccg300 ctcacgttcg gcggagggac

caagcttgagm;w?% <210> 18 <211> 112 <212> PAT <213> Artificial <%éQ? <§%§ anized
rova

version of m <400> '%e sequence Asp Val Val Met Thr Gin Ser Pro Leu er“U eu | Thr Leu

Gly 151015 Gin Pro Ala Set lle Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 202530 Asp Gly Lys Thr
Tyr Leu Asn Trp Phe Leu Gin Arg Pro Gly GIn Ser 354045 Pro Lys Arg Leu lle Tyr Leu Val Ser Lys
Leu Asp SE6Gly VEemensosieocidpessgemtie SEitGly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lle
65707580 Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gin Gly 859095 Thr His Phe Pro

Leu Thr Phes3ly] Ghye GlyrhbeduyisHl esnépbditienk yisrd 9 koHd, 10 &20h02ul0 w524 2f3RGim2dden PNA <213>
Artificial <22 23> Humanized versjon of murine sequence <400> 19 gatgttgtga tgagtcagtc
feoactetoo BB e e s i h i sl o9 e

gaaagacatedeig g Podkictliega gy deadgted dherepatic asrtantieatetgendic tamartg gat180
tctggggtce Sagpradatleaocaeaghoosicagacactaagtisae astgaraaladdfsiation of a specific

pharmaceutical composition is desired, include cell culture assays in which a patient tissue sample
is grown in cultire, and exposed to or otherwise contacted with a pharmaceutical composition of
the invention, and the effect of such composition upon the tissue sample is observed. The tissue
sample can be obtained by biopsy from the patient. This test allows the identification of the
therapeutically most effective prophylactic or therapeutic molecule(s) for cach individual patient.
In various specific embodiments, in vitro assays can be carried out with representative cells of cell
types involved in an autoimmune or inflammatory disorder {(e.g., T cells), to determine if a

pharmaceutical composition of the invention has a desired effect upon such cell types.

[00234] Suitable animal model systems include, but are not limited to, rats, mice, chicken, cows,
monkeys, pigs, dogs, rabbits, etc. Any animal system well-known in the art may be used. In a
specific embodiment of the invention, combinations of prophylactic and/or therapeutic agents are
tested in a mouse model system. Preferred animal models for use in the methods of the invention
are, for example, fransgenic mice expressing human FeyRs on mouse effector cells, e.g., any

mouse model described in U.S. 5,877,396 can be used in the present invention.

[00235] Anti inflammatory activity can be determined by using various experimental and
spontaneous animal models of inflammatory arthritis known in the art and described in Crofford
L.J. and Wilder RL., “Arthritis and Autoimmunity in Animals™, in Arthritis and Allied
Conditions: A Textbook of Rheumatology, McCarty et al.(eds.), Chapter 30 (Lee and Febiger,
1993). For example, adjuvant-induced arthritis models such as carrageenan-, xymosan-, or
collagen-induced arthritis in rats, hamsters, rabbits, dogs and pigs, are useful in studying anti-
inflammatory activity, and inhibition of carrageenan-induced paw edema in rats is a primary in
vivo screen for the anti inflammatory activity of most NSAIDs, and is considered predictive of
human efficacy. These models are described in, e.g., Winter e al. {1962} Proc. Soc. Exp. Biol
Med. 111:544-47; and Hansra et al. (2000) Inflammation 24(2):141-155. Animal models for
mflammatory bowel disease can also be used to assess the efficacy of therapies of the invention,
for example the models described in, e.g., Strober (1985) Dig. Dis. Sci. 30(12 Suppl):38-10S; Kim
et al. (1992) Scand. J. Gastroentrol. 27:529-537). In these models, ulcerative cholitis and Crohn’s
disease can be induced in animals by oral administration of sulfated polysaccharides, dextran

sulfate or chemical frritants.
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agcagggtgg aggctgagga tgttggggtt tattactgct ggcaaggtac acattttccg300 ctcacgttcg gcggagggac
caagcttgag atcaaa336 <210> 20 <211> 112 <212> PRT <213> Atrtificial <220> <223> Humanized
version of%ﬁﬁ’rﬁ?& é{é’&ugnce <400> 20 Asp Val Val Met Thr Gin Ser Pro LSRR BHNal Thr Leo
Gly 151015 Gin Pro Ala Ser lle Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 202530 Asp Gly Lys Thr
Tyr Leu Asn Trp Phe Leo Gin Arg Pro Gly Gin Ser 354045 Pro Asn Arg Leu lle Tyr Leo Val Ser Lys
Leo Asp S&HGHg VafiieroysBh 601 ks putuig:Rhe: Siro@lysSer Ghe SeeGty ThindspiRhemdvelsefrlys lle

65707580 FRLANA! Glt AR AR VO VTt y G T TRGIRGHADIMRRAY ke Pro
Leo Thr Phe Gly Gly Gly Thr Lys Leo Glu lie Lys 100105110 <210> 21 <211> 339 <212> DNA <213>

Artificial <?Z@953?2‘?§95Hﬂfﬁaﬁ?2§’6r9@‘§8]ﬁ‘8f Prifersalu discedeboderiitedy ftic Bigrdga g cdytc

tggagctgag Gbagangemiguearec Rolgaaugitoe: tehtg ey gRitiding R Tactianc RgRiacigeyn
tgaactgggtgegaca cciL%? psiggacaag ggctigagty gatgggaaty attgatcctt cagacagtga aactcactac180
aatcaaatgt tCaagga ag ag caccatg dccacagaca catccacgag cacagcctac240 atggagctga ggagectgag

atctgacgac acggccgtgt attactgtgc gagagctatg300 ggctact caa ac cacggtcacc gtctcctca339
gacg [002%9” ,&9 gtgc gagag g gg¢ ggg g9 é]get %QL g |

¢ anti-cancer activity of the therapeutic agents also can ermined by using various
experimental animal models for the study of cancer such as the SCID mouse model, transgenic
mice or nude mice with human xenografts, and other animal models such as hamsters, rabbits, efc.
known in the art and described in Relevance of Tumor Models for Anticancer Drug Development
(1999, eds. Fiebig and Burger); Contributions to Oncology (1999, Karger); The Nude Mouse in
Oncology Research (1991, eds. Boven and Winograd); and Anticancer Drug Development Guide
(1997 ed. Teicher). Preferred animal models are mouse xenograft models, Tumor cell lines that
‘can be used as a source for xenograft tumors include but are not limited to, SKBR3 and MCF7
cells, which can be derived from patients with breast adenocarcinoma. These cells have both
erbB2 and prolactin receptors. SKBR3 cells have been used routinely in the art as ADCC and
xenograft tumor models. Alterhatively,' OVCAR3 cells derived from a human ovarian

adenocarcinoma can be used as & source for xenograft tumors.

[00238] The therapeutic agents of the invention are preferably tested in vitro, and then in vivo, for
the desired therapeutic or.prophylactic activity, prior to use in humans. Therapeutic agents and
methods may be sereened using cells of a tumor or malignant cell line. Many assays standard in
the art can be used to assess such survival and/or growth; for example, cell proliferation can be
assayed by measuring “H-thyndine incorporation, by direct cell count, by detecting changes in
transcriptional activity of known genes such as proto-oncogenes (e.g., fos, myc) or cell cycle
markers; cell viability can be assessed by trypan blue staining, differentiation can be assessed
visually based on changes in morphology, decreased growth and/or colony formation in soft agar
or tubular network formation in three-dimensional basement membrane or extracellular matrix

preparation, etc.

[00239] The data obtained from the cell culture assays and animal studies can be used in
formulating a range of dosage of the therapeutic agents for use in humans. The dosage of such
agents lies preferably within a range of circulating concentrations that include the EDsp with little
or no toxicity. The dosage may vary within this range depending upon the dosage form employed
and the route of administration utilized. For any agent used in the method of the invention, the
therapeutically effective dose can be estimated initially from cell culture assays. A dose may be

formulated in animal models to achieve a circulating plasma concentration range that includes the
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<210> 22 <211> 113 <212> PRT <213> Artificial <220> <223> Humanized version of murine

sequence <400> in Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys %%v I %&L 15 Ser Val
Lys Val Ser ggq_g{/%ss%{;f Ser Gly Tyr Thr Phe Thr Ser Tyr 202530 Trp Metgkosrﬁ %ﬁ‘)% g ? rg Gin Ala

Pro Gly Gin Gly Leu Glu Trp Met 354045 Gly Met lle Asp Pro Set Asp Set Glu Thr His Tyr Asn Gin Met
Phe 505560 Lys Asp Arg Val Thr Met Thr Thr Asp Thr Set Thr Set Thr Ala Tyr 65707580 Met Giu Leu
Arg Ser Lel§Arg-SethaspispritemAld Vsl Byr Tyni®psBE9098hiiees iy balkivairhy yibiTigy Gfy Gin Gly

Thr Thr ValyLhy il Set d9010R 510 281 <4l 23adhl itod@iod 1ax BNASZ IS mbtlilsats20>
<223> Humanized version of murine sequence <400> 23 caggét)é(‘l:agc tggtgcagtc tggag%tégglg§1El
g

| gtgaagaagttigHeG EE GISR Py Bt i ctd e al o b AT R AR S R B A% G5 818 8
gcgacaggasiRematggikphadohganitoagligatcggaatg attgatcctt cagacagtga aactcactac180 aatcaaatgt
tcaaggacag agtcaccatg accacagaca catccacgag cacagcctac240 atggagctga ggagectgag atctgacgac

acggccgtgipttactgtgsnaoadeaies300 ggctactggg ggcaagggac cacggtcacc gtctcctca339

D1. Gene Therapy

[66240] In a specific embodiment, nucleic acids comprising sequences encoding molecules of the
mvention, are administered to treat, prevent or ameliorate one or more symptoms associated with a
disease, disorder, or infection, by way of gene therapy. Gene therapy refers to therapy performed
by the administration to a subject of an expressed or expressible nucleic acid. In this embodiment
of the invention, the nucleic acids produce their encoded antibody or fusion protein that mediates a
therapeutic or prophylactic effect. Any methods for gene therapy available in the art may be used,
for example the methods described i, e.g., Goldspicl et af. (1993} Chinical Pharmacy 12:488-505;
Wu and Wu (1991) Biotherapy 3:87-95; Tolstoshev {1993) Ann. Rev. Pharmacol. Toxicol. 32:573-
596; Mulligan (1993) Science 260:926-932: and Morgan and Anderson (1993) Ann. Rev.
Biochem. 62:191-217,

[00241] In a preferred aspect, a composition of the invention comprises nucleic acids encoding an
antibody, diabody, or fusion protein of the invention, said nucleic acids being part of an expression
vector that expresses the antibody in a suitable host. In particular, such nucleic acids have
promoters, preferably heterologous promoters, operably linked to the antibody coding region, said
promoter being inducible or constitutive, and, optionally, tissue-specific. In another particular
embodiment, nucleic acid molecules are used in which the antibody coding sequences and any
other desired sequences are flanked by regions that promote homologous recombination at a
desired site in the genome, thus providing for intrachromosomal expression of the antibody
encoding nucleic acids, as described in Koller and Smithies (1989) Proc. Natl. Acad. Sci. (U.S.A.)
86:8932-35; and Zijlstra ef af. (1989) Nature 342:435-438,

[60242] Delivery of the nucleic acids mto a subject may be either direct, in which case the subject
is directly exposed to the nucleic acid or nucleic acid-carrying vectors, or indirect, in which case,
cells are first transformed with the nucleic acids in vitro, then tfransplanted intc the subject. These

two approaches are known, respectively, as in vivo or ex vivo gene therapy.

[00243] In a specific embodiment, a polynucleotide encoding a polypeptide of the present

invention is administered in vivo, where it is expressed to produce the encoded polypeptide. This
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© <210> 24 <211> 113 <212> PRT <213> Artificial <220> <223> Humanized version of murine

sequence <400> 24 Gin Val Gin Leu Val GIn Set Gly Ala Glu Val Lys Lys /ﬁé 15 Set Val
Lys Val s&’%&goﬁ 1§1/1f2 Set Gly Tyr Thr Phe Thr Set Tyr 202530 Trp Met%is% %p@zq}ﬂ]épein Ala Pro

Gly Gin Gly Leu Glu Trp lle 354045 Sly Met lle Asp Pro Set Asp Set Glu'Thr His Tyr Asn Gin Met Phe
505560 Lys Asp Arg Val Thr Met Thr Thr Asp Thr Set Thr Set Thr Ala Tyr 65707580 Met Glu Leu Arg
Set Leu ArgiSist dspuképliTh bA el TynTowCyeIsso0ssh Al iiaiEoMetiE yeryr oGNP eSin Gly Thr
Thr Val Thy Vel Send 00102301561 210% 2Bma s 33903242vrDN A 5218 Anifigiakn22es, <223>

el e e SRR e ancad ey g
cctggacaay geitgeyt) gatgg@matg attGatetts caghfagtla’abidtidddtalt80simtend Gistenatitjataa
agccaccclg.acaqtagaca calcaacyay 6acagastasI0Alggagclo3199a086I0a8,a1GIgRCHAR aganccatat
A 00 Boucet ar (10 e BLoe e B85 BoRen S ar (1994) Biotherapy
6:29i~302; Ciowes ef al. (1994} J. Clin. Tnvest. 93:644-651; Klein et al. (1994) Blood 83:1467-
1473; and U.S. Patent No. 5,436,146), by direct injection of naked DNA, by use of microparticle
bombardment (e.g., a gene gun), or coating with lipids or cell-surface receptors or transfecting
agents, encapsulation in liposomes, microparticles, or microcapsules, or by administering them in
linkage to a peptide which is known to enter the nucleus or in linkage to an anfigen subject to
receptor-mediated endocytosis (as described in, ¢.g., Wu and Wu (1987} J. Biol. Chem. 262:4429-
4432; JoKot et al. (1991) Proc. Natl. Acad. Sci. (U.S.A)) 88:1864-1868; WO 92/06180; WO
02/22635; W092/20316; W093/14188; WO 93/20221) (which can be used to target cell types

specifically expressing the receptors).

[00244] A nucleic acid may be introduced into a cell prior to administration in vivo of the
resulting recombinant cell, for example as described in WO 94/08598; Rheinwald (1980) Meth.
Cell Bio. 21A:229; Pittelkow and Scott (1986) Mayo Clinic Proc. 61:771; Stemple and Anderson
(1992) Cell 7 1:973-985. The resulting recombinant ceﬂs can be delivered to a subiect by various |
methods known in the art. Recombinant blood cells (e.g., hematopoietic stem or progenitor cells)
are preferably administered intravenously. The amount of cells envisioned for use depends on the
desired effect, patient state, etc., and can be determined by one skilled in the art. Cells into which
a nucleic acid can be introduced for purposes of gene therapy encompass any desired, avaiiable
cell type, and include but are not limited to epithelial cells, endothelial cells, keratinocytes,
fibroblasts, muscle cells, hepatocytes; blood cells such as T lymphocytes, B Iymphocytes,
monocytes, macrophages, neutrophils, cosinophils, megakaryocytes, granulocytes; various stem or
progenitor cells, in particular hematopoietic stem or progenitor cells, e.g., as obtained from bone
marrow, umbilical cord blood, peripheral blood, fetal liver, etc. In a preferred embodiment, the

cell used for gene therapy is autologous to the subject.
B2, Vaccine Therapy

[06245] In some embodiments, the antibodies of the invention may b¢ used 1o induce an immune
Tesponse against an antigenic or immunogenic agent, including but not fimited fo cancer antigens
and infectious disease antigens. The vaccine compositions of the invention comprise one or more

antigenic or immunogenic agents to which an immune response is desired, wherein the one or
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<210>26 <211> 113 <212> PRT <213> Artificial <220> <223> Humanized version of murine

sequence <400> in Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys 15 Ser Val
SRS B R

Lys Val Ser Cys Ser Gly Tyr Thr Phe Thr Ser Tyr 202530 Trp Met Asn rg Gin Ala Pro
Gly Gin Gly Leu Glu Trp Met 354045 Gly Met lle Aso Pro Ser Asp Per Glu Thr His Tyr Asn Gin Met
Phe 505560 Lys Asp Lys Ala Thr Leu Thr Val Asp Thr Ser Thr Ser Thr Ala Tyr 65707580 Met Glu Leu
Arg Per Lenogriigpnispr Aspamiaeais vesnFyis Toial ¢igsa09stindynrixanvietiGly The Tepridty Gin Gly
Thr Thr Vad FhioWabRes 10R05HLA Repiadfama trdhie 330cralon RMhr23s-Attifiak£220>
<223> Humanized version of murine sequence <400> 27, caggttca ct% tgcagtc t ctga
tgangaagt RIS A AN ORE B Gt e A0 SRS GO D LR R g A TR Bt
gcgacaggcebBtcebiifacangrygettgagigegatdggadtgratigatioth cejachftga chotcastar 180-amttaaatgt
tcaaggacag,agicaccatg accgtagaca catccacgag cacagcctac240 atggagctga ggagcctgag atctgacgac
acggccgtgt attactgtgc gagagctatg300 ggctactggg ggcaagggac cacggtcacc gtotcotca339

[60246] In yet other embodiments, the invention encompasses pathogenic cells or viruses,
preferably attenuated viruses, which express the antibody on their surface. The invention further
encompasses methods to induce tolerance in a subject by administering a composition of the
invention. Preferably a composition suitable for inducing tolerance in a subject, comprises an

antigenic or inmunogenic agent coated with an antibody of the invention.
D3, Targeting Liposomes or Other Microcarriers and Nanocarriers

[00247] In some embodiments, the antibodies of the invention can be used to prepare targeted
liposomes for delivery of a desired therapeutic composition {e.g., anticancer agents) to & target
cell. The preparation and use of immunoliposomes for targeted delivery of antitumor drugs is
reviewed in Mastrobattista er al. (1999) Advanced Drug Delivery Reviews 40:103-127.
Liposomes are vesicular structures based on lipid bilayers. They can be as small as 20 nm and as
large as 10 um in diameter. They can be unilamellar (only one bilayer surrounds an aqueous core)
or multilamellar (two or more bilayers concentrically orienied around an aqueocus core). Targeting
of liposomes using a variety of targeting agents (e.g., antibodies of the invention) is well known in
the art. See, e.g., U.S. Patent Nos. 4,957,773 and 4,603,044, Standard methods for coupling
targeting agems to liposomes can be used. Antibody targeted linosomes can be constructed using,
for instance, liposomes which incorporate protein A. See Remneisen ef af. (1990) J. Biol. Chem.
265:16337-16342; and Leonetti et cz‘l. (19903 Proc. Natl. Acad. Sci. (U.5.A.) 87:2448-2451.

[00248] In a preferred embodiment, the liposomes are formed from standard vesicle-forming
lipids, which generally include neutral and negatively charged phospholipids and a sterol, such as
cholesterol. The selection of lipids is generally guided by consideration of, e.g., liposome size and
stability of the liposomes in the bloodstream. A variety of methods are available for preparing
liposomes, as described in, e.g., Szoka, er al. (1980) Ann. Rev. Biophys. Bioeng. 9:467; U.S.
Patent Nos. 4,235,871, 4,501,728; and 4,837,028, One method produces multilamelar vesicles of
heterogeneous sizes. In this method, the vesicle forming lipids are dissolved in a suitable organic
solvent or solvent system and dried under vacuum or an inert gas to form a thin lipid film. If
desired, the film may be redissolved in a suitable solvent, such as tertiary butanol, and then

iyvophilized to form a more homogeneous lipid mixture which is in a more easily hydrated powder-
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<210> 28 <211> 113 <212> ?PT <213> Artificial <220> <223> Humanized version of murine
sequence <400> 28 Gin Val GIn Leu Val GIn Her Gly Ala Glu Val Lys Lys Pro Gly Ala 1-51015 Her Val
Lys Val HeW@f?q;g{f?WH Ser Gly Tyr Thr Phe Thr Her Tyr 202530 Trp Metwq%ﬂ@&:’%@ GIn Ala Pro
Gly GIn Gly Leta Glu Trp Met 354045 Gly Met lle Asp Pro Her Asp Her Glu Thr His Tyr Asn G1n Met
Phe 505560 Lys Asp Arg Val Thr Met Thr Val Asp Thr Ser Thr Her Thr Ala Tyr 65707580 Met Glu Leu
Arc- Ser LéitAfomSahi 9ind §p chinrdd anithl ahyaqhys i1 s 185085 tAdaAgeted irdd eb S el e Sly Gln

Sly Thr T alcHhs Vel B A Q0 OR0EE 21032972407 338 5012 PNAs31 Arltal <220>

<223> Humanized version of murine sequence < caggttcagc tggtgcagtc tggagctga

gtgaagaagt§iFe gt iy ahgGtisn tee graslgn it yrsieice see Railisd dcemdguralsn sy
gcgacaggcekiZiliasigeapara8gstigag o Gaiogagalgoaltgatesthe 3gpragion sacisaaacdit aatcaaatgt
fcaaggacaguaﬁgcsadcg%trgh%ﬁggtagaca aatccacgag cacagcctac240 atggagctga ggagcctgag atctgacgac
acagccgtgt At actgffg gagagctatg300 ggctactggg ggcaagggac cacggtcacc gfctcctca339 <210> 30

D4, Immunoassays

[00249] The antibodies of the invention can be used to detect the BCR complex, BCR, CD79a,
CD79b, or cells expressing such molecules. Any of a number of methods may be used to achieve
such detection. For example, immunological binding assays may be used (see, e.g., U.S. Patent
Nos. 4,366,241; 4,376,110; 4,517,288; and 4,837,168). For a review of the general immunoassays,
see also Asai (ed. 1993} Methods in Cell Biology Vol. 37, Academic Press, New York; Stites &
Terr (eds. 1991) Basic and Clinical Immunology 7th Ed.

[00250] Thus, the present invention provides methods of detecting cells that express BCR and
associated proteins. In one method, a biopsy is performed on the subject and the collected tissue is
tested in vitro. The tissue or cells from the tissue is then contacted, with an antibody of the
invention. Any immune complexes which result indicate the presence of a target protein in the
biopsied sample. To facilitate such detection, the antibody can be radiolabeled or coupled to an
effector molecule which is a detectable label, such as a radiotabel. In another method, the cells can
be detected in vivo using typical imaging systems. Then, the localization of the label is determined
by any of the known methods for detecting the label. A conventional method for visualizing
diagnostic imaging can be used. For example, paramagnetic isotopes can be used for MRI
Internalization of the antibody may be important to extend the life within the organism bevond that
provided by extracellular binding, which will be susceptible to clearance by the extracellular

enzymatic environment coupled with circulatory clearance.

{60251} BCR proteins can also be detected using immunoassay methods and the antibodies of the
invention. Standard methods include, for example, radicimmunocassay, immunochromatographic
methods, sandwich immunoassays (including ELISA), immunofluorescence assays, Western blot,
affinity chromatography (affinity ligand bound to a solid phase), and in site detection with labeled

antibodies,

[66252] Having now generally described the invention, the same will be more readily understood
through reference to the following examples, which are provided by way of illustration and are not

intended to be Hmiting of the present invention unless specified.
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<211> 113 <212> PRT <213> Artificial <220> <223> Humanized version of murine sequence <400>
30 Gin Vak%r} |/§5¥@l76in Set Gly Ala Glu Val Lys Lys Pro Gly Ala 1510%5:’%%@%%& Ser Cys
Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 202530 Trp Met Asn Trp Val Arg Gin Ala Pro Gly GIn Gly Leu
Glu Trp Met 354045 Gly Met lle Asp Pro Ser Asp Ser Glu Thr His Tyr Asn Gin Met Phe 505560 Lys

Asp Arg Val Thr Met Thr Val Asp Lys Ser Thr Ser Thr Ala Tyr 65707580 Met G u Leu Arg Ser Leu Arg

Ser Asp Asp Thr Ala Val Tyr Tyr Cys 859095 KRAMFAIE Met Sly Tyr Tip Gly Gin Gly Thr ThrVal Thr
Val Ser 100105110 Ser <210> 31 <21 FRBOEBINDING ERIBA Artificial <220> <223> Humanized

version of murine sequence <400> 31@&%@ c;tgjgt cagtc tgga ctgag t aa%gag% ctggcgccte
agtgaaggtt¥FidbEER Yy EReggHe a%Q: éi’ﬁgﬁﬁ t@éaﬁ'ﬁﬁétﬁ g 5%&%6@ AR Ccttfiicaag
ggcttgagtogMOR gaaig altgaicetkragacagigallaseidactashiliadindanag biddaggacal agteabeatg
accacagac%ggﬁ%t%a\%%a\%a%ﬁ‘gaa%‘%%%%%éso“ﬁ%ﬁ 9%%91%9@9,3@ ?%%%9&%?&%&%%&%%%@%9@0
gagagctatg ggctactggg ggcaagggac cacggtcacc gtétcctca3s
BSA in PBS-T for 30 minutes at room temperature before testing antibodies. The variant
antibodies were diluted in a series of two-fold dilutions starting at 0.15 ug/mi, and added at 30
pl/well to the plate containing the SBCRC-Fe. The plate was incubated at room temperature for 1
hour., After washing with PBS-T three times, 50 ul/well of 1:10,000 diluted Horseradish
Peroxidase (HRP) conjugated F(ab), goat anti human IgG F(ab’), {(Jackson ImmunoResearch) was
added to the plate. The plate was incubated at room temperature for 1 hour. The plate was washed
with PBS-T three times and developed with 80 pliwell of TMB substrate. After 5 minutes
incubation, the reaction was stopped by 40 ul/well of 1% H,S0,. The OD450 nm was read using a
96-well plate reader and SOFTmax software. The readout was plotted using GraphPadPrism 3.03

software.

[60254] Three different ELISA were conducted according to the protocol set forth above. The first
ELISA examined the binding of antibodies baving various light chains, including chBCC2, hBCC,
hlc-2/chHe, hlc-3/chHe, hLc-4/chHe, and hlLc-1/chHe antibodies. Results are shown in Figure
4. The second ELISA examined the binding of antibodies having various heavy chains, including
chLc/hHe-1, chlLo/hHe-2, chLc/hHe-3, chie/hHe-4, chLe/hHe-5, chl.c/hble-6, ¢hBCC2, and
hBCC antibodies. For the chlc/hHe-6 antibody, medium alone was used as a negative control m
place of a 0.019 ug/ml dilution. Results are shown in Figure 5. The third ELISA examined the
binding of antibodies having varied light and heavy chains, including hLc-4/hHe-2, hLe-4/hHe-7,
hLc-4/hHe-8, hLc6/hHe-2, hLc-6/hHe-7, hlc-6/hHe-8, chBCCI and ¢hBCC2. A description of

tested antibodies is provided in Table 6.

TABLE 6

Antibody Light Chain Variable Region Heavy Chain Variable Region
Designation Name SEQ ID NO Name SEQ ID NO

¢hBCC1 chBCC1 VL 37 ¢hBCC1 VH 38
chLc¢/hHe-1 chBCC1 VL 37 hBCC VH-1 22
chLe/hHe-2 ¢hBCC1 VL 37 hBCC VH-2 24
chlLc/hHe-3 chBCC1 VL 37 hBCC VH-3 26
chL¢/hHe-4 chBCC1 VL 37 hBCC VH-4 28
chLc/hHe-5 chBCC1 VL 37 hBCC VH-3 30
chLe¢/hHe-6 ¢hBCC1 VL 37 hBCC VH-6 32
hlc-1/chHc hBCC VL-1 10 chBCC1 VH 38
hlc-2/chHc hBCC VL-2 12 chBCC1 VH 38
hLc-3/chHc hBCC VL-3 14 chBCC1 VH 38
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<210> 32 <211> 113 <212> PAT <213> Artificial <220> <223> Humanized version of murine
sequence <400> 32 Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 151015 Ser Val
Lys Val SeW@y@?_%NIQSet Gly Tyr Thr Phe Thr Ser Tyr 202530 Trp Met S fjwlgé(f:?&?éiGin Ala Pro
Gly Gin Gly Leu Glu Trp Met 354045 Gly Met lle Asp Pro Ser Asp Ser Glu Thr His Tyr Asn Gin Lys
Phe 505560 Lys Asp Arg Val Thr Met Thr Thr Asp Thr Ser Thr Her Thr Ala Tyr 65707580 Met Glu Leu
Arg Ser Leu Arg Her Asp Asp Thr Ala Val Tyr Tya®@se88§9095 Ala Arg Ala Met Gly Tyr Trp Gly Gin Gly

Thr Thr Val ThaMabdder 1001037146 Sekin?lesaBi Rebion 339 <Hex-PihindldhidiReiabs 220>

<223> Hy

gtgaagaa

MamZg e ision ¢

>f MUriqgrgequenc

e SAOPIIIGAC

JGTiCageHBTICagt

C I95a0Eaa0 -

DC CREYCOeRgAgLe

JAaGEICo0ECipCa

agg cttgiggttac

ACCHiRCaAdPtactoga [gaagtggat

gcgacaggec g crifgacaac

tcaaggaci
acggccgtg

00&HE@og gaicy

10 3ECAORAIIACC

ACagREE0AIGaACy

paatg ggoatcctt
a0 cacggcctacy

cagaeagtgn aack

actacE0 aatcy

40 piggagaiga 9g

ageciggg atcigs?

' AHACIYIIG dgda

TG0 PPIACT

199 gdgdadyggal

C C%@WHQICTC

ClCassyh

hlLc6/hHc-2

hBCC VL-6

20

hBCC VH-2

24

hLc-6/hHc-7

hBCC VL-6

20

hBCC VH-7

34

hlc-6/hHc-8

hBCC VL-6

20

hBCC VH-8

36

\aaagt
Aicgac

[06255] All publications and patents mentioned in this specification are herein incorporated by
reference to the same extent as if cach individual publication or patent application was specifically
and individﬁaiiy indicated to be incorporated by reference in its entirety. While the invention has
been described in connection with specific embodiments thereof, it will be understood that 1t is
capable of further modifications and this application is intended to cover any variations, uses, or
adaptations of the invention following, in general, the principles of the invention and including
such departures from the present disclosure as come within known or customary practice within
the art to which the invention pertains and as may be applied to the essential features hereinbefore

set forth.
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<210> 34 <211> 113 <212> PRT <213> Artificial <220> <223> Humanized version of murine
sequence <400> 34 Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 151015 Her Val
Lys Val Her Cys Lys Ala Her Gly Tyr Thr Phe Thr Her Tyr 202530 Trp Met Asn Trp Val Arg Gin Ala Pro
Gly Gin Gly Leu Glu Trp lle 354045 Gly Met lle Asp Pro Her Asp Her Glu Thr His Tyr Asn Gin Lys Phe
505560 Lys Asp Arg Val Thr Met Thr Tin Asp Thr Her Thr Her Thr Ala Tyr 65707580 Met Glu Leu Arg
Her Leugdrg Higs Asp Asp Tin Ala Val Tyr Tyr Cys 859095 Ala Arg Ala Met Gly Tyr Trp Gly Gin Gly Tin
Thr Val Thr Val Ser 100105110 Her <210> 35 <211> 339 <212> DNA <213> Artificial <220> <223>
Humanized version of murine sequence <400> 35 caggttcagc tggtgcagtc tggagctgag gtgaagaagc

ctggcgcetc agtgapgginpde gigcaagg nticig @ita dareitpos dBCREggeplgaactggth gaigacaggec120
gctggacaag ggﬁ%t{ﬁg@gé% t%a%%%gglaég attgatcctt cagacagtga aactcactac180 aatcaaatgt tcaaggacag
gtcaccatg ac a Jagy cacagcctac240 atggagetga ggagectgag atctgacgac acggecgtgt

attactgtgc gagdgctatgh6Q:agotacitggggcaadggancacggichcingigtectbal3riable region (Vi)

that is a humanized variant of the light chain variable region of a native BCR

complex antibody (BCC Vi), wherein said variant V;, comprises:

(A)  an amino acid modification at Kabat residue 37,

(B)  an amino acid modification at Kabat residue 45; or

(C)  both (A) and (B); and

I the amino acid sequence of an immunoglobulin heavy chain variable region (Vy)

that is a humanized variant of the heavy chain variable region of a native BCR

complex antibody (BCC Vy), wherein said variant Vi; comprises one or more

amino acid modifications selected from the group consisting of:

(A)  alysine substitution at Kabat residue 66;

(B)  an alanine substitution at Kabat residue 67,

(C)  aleucine substitution at Kabat residue 69;

(D)  avaline substitution at Kabat residue 71; and

(E)  alysine substitution at Kabat residue 73.

2. The polypeptide of claim 1, wherein said immunoglobulin light chain variable region has:
(A) . aleucine substitution at Kabat residue 37,
(BY  alysine or an asparagine substitution at Kabat residue 45; or
(C)  both (A) and (B).
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<210> 36 <211> 113 <212> PRT <213> Artificial <220> <223> Humanized version of murine
sequence <400> 36 Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 151015 Ser Val
Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 202530 Trp Met Asn Trp Val Arg Gin Ala Pro
Gly GIn Gly Leu Glu Trp lle 354045 Gly Met lle Asp Pro Ser Asp Ser Glu Thr His Tyr Asn Gin Met Phe
505560 Lys Asp Arg Val Thr Met Thr Val Asp Thr Ser Thr Ser Thr Ala Tyr 65707580 Met Glu Leu Arg
Ser Leu3Arg S@Mpplﬁgmpﬁ&uoﬂddﬁal 1Twhfmi1€§eé£’5®®9’®glab@&iy BiiMetiGhaish!T rpeBlyt@in Gly Thr
Thr Val Thr Va| §er 100 %R%% rem ue 7 <21é§tjﬁléy 3212 <213> Artificial <220> <223>
Humanized vefsion of murine sequence g %9'55}9 af Vasl1 et hr Gin Thr Pro Leu Thr Leu Ser

Val Asn lle Gly 151015 Gin Pro Ala Ser lle,Ser Cys Lys Ser Ser Gin Set Leu Leu Asp Thr 202530 Asp

Giy Lys 4 hr Tyﬂr@ﬂoﬁ%@ﬁ[ﬂ’e Nty 1%&%@5?&%%3%%4 Qéﬁt chain variable region has

a leucine at Kabat residue 37 and an asparagine at Kabat residoe 45.

5. The polypeptide of claim 1, wherein said polypeptide comprises said immunoglobulin
light chain variable region having an amino acid sequence selected from the group
consisting of: SEQ D NO: 16, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16,
SEQ ID NO: 18, and SEQ ID NO: 20. '
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Pro Asn Arg Leu lle Tyr Leu Val Set Lys Leu Asp Set G y Val Pro 505560 Asp Arg Phe Thr Gly Set Gly
Set Gly Thr Asp Phe Thr Leu Lys lle 65707580 Set Arg Val Glu Ala Glu Asp Leu Gly lle Tyr Tyr Cys
Trp Gin Gly 859095 Thr His Phe Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys 100105110
<210> 38 <211> 113 <212> PAT <213> Atrtificial <220> <223> Humanized version of mu rine
sequence <400> 38 Gin Val Gin Leu Gin Gin Pro Gly Ala Glu Leu Val Arg Pro Gly Ala 151015 Set Val
Lys Leu Set Cys Lys Ala Set Gly Tyr Thr Phe Thr Set Tyr 202530 Trp Met Asn Trp Val Lys Gin Arg Pro

Gly Gin Gly Lew Glu . Trp lle, 354045 Gl t.\Val Asp Pro Set £ et Gly Thr His Tyr Asn Gin Met Phe
508550 yo AT PO KR DL TG 81 AR B St T RO A S BB Gt i Lew Set
Set Leu Thr SenGhndgpb8bt Atavwallifyr Fayralps §50088vAla Argniite ked ShyuTyecTgle@hd Gin Gly Thr
Set Val Thr Va} Set 100193 1 9R8he of SEQ ID NO: 26, SEQ ID NO: 28, and SEQ ID NO: 30,

7. The polypeptide of any one of claims 1 to 6, wherein said polypeptide is a single chain
antibody or a diabody.
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10.

The polypeptide of any one of claims 1 to 6, wherein said polypeptide is an antibody.

The antibody of claim 8, wherein said antibody comprises a variant F¢ domain that

comprises at least one modification in the Fc domain relative to a wild-type Fe domain.

The antibody of claim 9, wherein said modification comprises:

(A)  atleast one substitution selected from the group consisting of F243L, D270E,
R292P, S298N, Y3001, V3051, A330V, and P396L,;

(B)  atleast two substitutions selected from the group consisting of F243L and P396L;
E243L and R292P; and R292P and V3051;

(C)  at least three substitutions selected from the group consisting of F2431, R292P
and Y300L; F243L, R292P and V3051; F2431., R292P and P3961.; and R292P,
V3051 and P396L;

(D) at least four substitutions selected from the group consisting of F243L, R292P,
Y300L and P396L; and F243L, R292P, V3051 and P396L; or

(E) at least F243L, R292P, Y3001, V3051 and P396 substitutions,

wherein the positions are numbered according to the EU index as in Kabat.
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11.

12.

13.

14.

15.

16,

17.

18.

19.

The antibody of claim 10, wherein said variant Fc domain exhibits an altered effector
function as compared to a wild-type Fc domain, wherein said altered effector function is
selected from the group consisting of:

(A)  enhanced antibody-dependent cell-mediated cytotoxicity (ADCC) function;

(B)  enhanced complement-dependent cytotoxicity (CDC) function;

(C)  increased binding to an activating FeyR as compared to a wild-type Fc domain;
(D)}  decreased binding to FcyRIIB as compared to a wild-type Fc domain; or

(E)  increased binding to FcyRIIB as compared to a wild-type Fc domain.

The antibody of any one of claims 8 to 11, wherein said antibody is a F(ab'), fragment, a

monoclonal antibody, a F(ab) fragment, a single chain antibody or a diabody.

The antibody of any one of claims 8 to 12, wherein said antibody is operably linked to a

heterologous polypeptide.

A polynucleotide encoding the polypeptide of any one of claims 1 to 6, or the antibody

of any one of claims 7 to 13.

The use of the polypeptide of any one of ¢laims 1 to 6, or the antibody of any one of
claims 7 to 13, in the preparation of a medicament for the treatment of cancer or of an

autoimmune or immune-mediated inflammatory disease.

The use of claim 15, wherein said medicament is for the treatment of a hematopoeitic

cancer.

The use of claim 16, wherein said treatment comprises the step of administering a second

therapeutic agent simuitaneously or sequentially with the antibody.

The use of claim 15, wherein said medicament is for the treatment of an autoimmune or

immune-mediated inflammatory disease.

The use of claim 18, wherein said autoimmune or immune-mediated inflammatory
disease is selected from the group consisting of Crohn’s disease, multiple sclerosis,
psoriasis, rheumatoid arthritis, systemic lupus erythematosus, type 1 diabetes, vasculitis;
asthma, eczema and atopic dermatitis, fibrosis, graft rejection, graft-versus-host-disease,
and inflammatory bowel disease.
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