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



Receptors for the Fe Regions of Immunoglobulin Isotypes Receptor Binding Cell Type Effect of
Ligation Fw %&Rgfi?)ll]gGl 108 M1 Macrophages Neutrophils Eosinophils anditicgls,Uptake
Stimulation Activation of respiratory burst Induction o f killing  FcyR11-A (CD32) IgG | 2 x 106 M1
Macrophages Neutrophils Eosinophils Dendritic cells Platelets Langerhan cells Uptake Granule

release FcyRII-B1 (CD32) IgG1 2x 106 M1
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}.



B cells Mast cells No uptake Inhibition of Stimulation Fc7RII-B2 (CD32) IgG1 2 x 106 M1 Macrophages

Neutrophil Of‘dﬂg?? i,ﬁ?Uptake Inhibition of Stimulation FcyREI (CD16) Iggsé,ﬁ%%%%S@%IlHK cells

Eosinophils Macrophages Neutrophils Mast Cells Induction of Killing Rai Ig ast cells
- Eosinophil Basophils Secretion of granules FcaRI (CD89) IgAl, IgA2 107 WI Macrophages Neutrophils

Eosinophils Uptake
[0068] Antibodies that bind to the BCR complex (“Anti-BCR complex antibodies™) have been

shown to distupt BCR signaling, either by causing dissociation of the BCR, or by suppressing
(down-regulating) BCR function (see, e.g., U.S. Patent No. 6,503,509; Polson ef al. (2007) Blood
110(2):616-623; Zhang et al. (1995) Ther. Immunol. 2(4):191-202). Suppression 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 antibodies 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.
¥c¢ Receptors

| [0609] The interaction of antibody-antigen complexes with cells of the immune system results in
a wide array of responses, ranging from effector functions such as antibody-dependent
cytotoxicity, mast cell degranulation, and phagocytosis to immunomodulatory signals Such as
regulating lymphocyte proliferation and antibody secretion. All these interactions are initiated
through the binding of the Fc domain of antibodies or immune complexes to Fc receptors, which
are specialized cell surface receptors on hematopoietic cells. The diversity of cellular responses
triggered by antibodies and immune complexes results from the structural heterogeneity of Fe
receptors. Fc receptors share structurally related ligand binding domains which presumably

mediate intracellular signaling.

[6010] The Fc receptors, members of the immunoglobulin gene superfamily of proteins, are
surface glycoproteins that can bind the Fe portion of immunoglobulin molecules. Each member of
the family recognizes immunoglobulins of one or more isotypes through a recognition domain on
the a chain of the Fc receptor. Fc receptors are defined by their specificity for immunoglobulin
subtypes. Fc receptors for IgG are referred to as “FeyR,” for IgE as “FeR,” and for IgA as “FcoR.”
Different accessory cells bear Fe receptors for antibodies of different isotype, and the isotype of
the antibody determines which accessory cells will be engaged in a given response (Billadeau ef al.
(2002} §. Clin. Investigat. 2(109):161-81; Gerber et al. (2001} Microbes Infection 3:131-139;
Ravetch ef al. (2001) Annu. Rev. Immunol. 19:275-90; Ravetch ef al. (2000) Science 290:84-89;
Ravetch (1994) Cell 78(4).553-560; Ravetch et al. (1991} Annu. Rev. Immunol. 9:457-492; see
also, Immunobiology: The Immune System in Health and Disease (4th ed. 1999), Elsevier Science

Ltd/Garland Publishing, New York). An overview of various receptors is presented in Table 1.



- Induction of killing [0011] Each Fcy receptor ("FcyR") is an integral membrane glycoprotein,
possessm%g tzréagcg; ||lil|al’ domains related to a C2-set of immunoglobulin- reII%ted dom |£1851,7a single
membran gannl 6 dbmain and an intracytoplasmic domain of variable gt Sthere 3 four known

FcyRs, designated FcyRI (CD64), FcyRIl (CD32), FcyRIll (CD16), and FcyRIV. The receptors are

encoded by distinct genes; however, the extensive homology between the family members suggest

they arose from a common progenitor perhaps lnagemea duplication. [0012] Both activating and
inhibitory signals are transdueedptbrotig e ReyiRs toliewing Hegadinnsdhrse diametrically opposing
functions result TTORL GIEREIUTRT diGHeficeS amoagltlgepgl’r’rerent recepik [ﬁqqu Two distinct domains
within the Cytoph&%?g“w ggomaims of fire rec lUI ca u.—['Ju IIIIUIIUIULU}JLUI tyrosine based

activation motifs S) or impayporecep q&f& gD *based g@m ifory motifs (ITIMS) acgount for the
different responses. The recfuitment of di ep,eﬁﬁ@}ggplasml Lnzyesrtesthese structures dictates the
outcome of the Fc-yR-mediated cellular rgspadsesdAM-¢ontaitngffi\kg complexes include FcyRl,
FcyRJIA, FeyRIliA, nd FcyRiWgwhereas [ifdseaimtaining compliexes only include FcyR}IB. [0013]
FcyRI displays higivaffinity fortheoamtibody senstatit region anehtiestiieted isotype specificity (Hulett
and Hogarth (1994) Adv Immunol 57:1-127)E®miPRI$ proteins are 40 KDa integral membrane

glycoproteins which bind only the complexg “Eil‘i@ o a lpw affinity for monomeric Ig (106 MA). This
receptor is the most widely expressed Fcy fg%%%@%&ﬂ all hematopoietic cells, including monocytes,
macrophages L,CHS NK C ”o IICuuUpllll —mast bcuo, ana IaLC|CLo rcyr\J.J. has U|||y two

immunoglobulin E% fons rﬁ? dﬂM\unoglglgH[Ln binding ¢ rt%m Olgggmmgmuch lower affinity for
IgG than FcyRI eré are thrée known humaaeyR1l genes (FcyRII-A, FcyR(iI B, FcyR]I-C), all of

which bind 1gG In aggregates or immune complexes Humn neutrophlls express the FcyRIIA gene.
The FeyRIIB gene TS EXPress L—iu nB-ympi ' cal to FcyRIIA

Al
and binds 19G cogapiexes in a@q@s@mguw Q4 !@Isgpgglgﬂg%gnces within the
cytoplasmic domains of FcyRII-A and FcthL»c&@mge two flinctionally heterogenous regponses to

receptor Iigatior.FL%i—clel- prorm initiates Iraceliuiar signaling Teading to Cell actiyation such as
phagocytosis anddespiratory Quyrss; whereas:theofiguRII-B isahahinonstiaiemgnhibitory sigpals, e.g.,
inhibiting B-celljactivation. FeyRIIA clusteringadagmgaiine complexes or specific antibody cross-linking
serves to aggregate ITAMs dlong with receptemasséciated kinases which facilitate ITAM
phosphorylation. ITAM phosphorylation send&ds% docking site for Syk kinase, activation of which
results in activation of downstigam substrates (e.g., PI3K). Ceilasnactmatian leads to release of
proinflammatory Ri&iators. WHgAM0-ligate ?‘é%%%ggrega ed along with an activating FcyR having an
ITAM, such as FcyRIIA or FGERI, the 1TIM ﬁ‘@@IB becomes phosphorylated and regruits the SH2
0sito

domain of the sfc homology 2-containing ir osphatase (SHIP), which in turn is phosphorylated
and associates Wwith-She (ﬁﬂ' (’)ﬂﬂ’)\ J-lmmunol. 1R’)(0\ 4430 /I/I'-ZQ Yamanshi-et-alk (10 7) Cell

88:205; Carping %‘%ﬁ{ﬂl%?) @?Fé&%?) ?bl zes éyﬁ Q%éno itol messengers released as
a consequence |0 conlfu g FcyR- mg@%ﬁ §/rosme ALRR 4B n, consequehtly preventing
the influx of intraceliutar-Ca;-ana-dampening-cetitlarresponsiveness-to-FeyR-ligation: ...us B cell

activation, (ﬁ% pg%{lergggnr%?t&m e secgéatlglp |§1fgplgl§te &Q&ﬁc @Q0%8% R gﬁ%to&s is

down-regulated (Tridandapani et at (2002)1. Biol. Chem. 277(7 5082 8
coaggregafiS et PEyRmeRRcRERAB Fé’sﬁﬂfsomlamwwle@damlﬁeméaﬁwaﬁm%@f BxRkiHIEh is a
serine-thregingnkinaseithat ismineechlaseel dandpailationiiMests. W%ﬁ@f&@%@ﬁﬂ?@ﬂ@

coaggregatjon of F t eRl | Ieads to |nh|b|t|on of
antigen- deucgaadBe%fr:gﬁg \Q/étgé%alg?g%ﬁ@ﬁgtﬁce%ﬁr?d@%i iné pr%d'uc ong &&5 ) {mm Rev.
Immunol 1787&:dNte thstistegeaks( DO97yPI)sicREVe IPdE3) b@@a@@?@gfam wERbyRNEZH the
B-cell recepigr 4BRhigadsiminhiiionef Raksmadiatedsigaaling. and inhibition of cell cycle

progression and cellular survwal Although numerous effector functions of FcyRIIB-mediated inhibition
of BCR sig d thro IP, recently it has been d strat at
Ilpopolysac{bﬂliagrﬁje E’n§f actlvﬁtga rtEﬁﬂ?r m agefi}g%ﬁ ur%{?((i:e exﬁ%ﬁt@gerﬁ%antf ollowing
FcyRI1B-nitaitted ’ﬁmmtrbmiwl&mmpﬂebﬂ|imn§w,n$n@é11,m,%ymssp"r@dm@uéﬁfemememgt Rt

phosphorylatien (Braumiles B-ak. (20R 1 daxinabal Ammunoeay, te ki3 Mrdh ) JRRLRL F e size of
FcyRIIl ranges between 40 and 80 kDa in 1 mouse and man, due to hete@ﬁc%nelty within this class. Two

human gerE R RESAR B PR TRE T FeyR T P e R R RIS B GV e o B BN ERYRINB, a
gchosylphdsp:haetldwenhthQQMMﬁKﬁMBmmm@mldéfmﬂpmdes Hie FgyRithhdnofologous
to the memprang spABRINGLRUMANECYR e ThaSellIksharesStyatiral characierstics ity each of
the other two FcyRs. Like FcyRII; FcyRIII binds IgG with low affinity and contains the corresponding
two extracellular 1g-like domains. FcyRIIIA is expressed in macrophages, mast cells, and is the lone
FcyR in NK cells. The GPI-linked FcyRIIIB is currenﬂy known to be expressed only in human
neutrophils. [0017] FcyRIV (also known as InFcRIV) requires association of the FCR gamma-chain for

optimal expression and function on myeloid cells; its signaling potential is also enhanced by a
~vtonlaemice "YEEP" motif that recriiite the adantor moleciile Crik2l and nhoenhatidviinocitnl1 -2- OH



100211In detail, the disclosure provides a polypeptide that binds human BCR complex, wherein the

polypeptid%&pm@r/g%q%me amino acid sequence of an immunoglobulin Iigq,t(w%g}o\@% J%region (VL)
at Ka [

that is a humanized variant of BCC VL that comprises: (A) a modification at residue 37; (B) a
modification at Kabat residue 45; or (C) both (A) and (B). [0022]The disclosure further provides the
embodiments of such polypeptides wherein the humanized variant of BCC VL has: (A) a |l eucine .

substitutioAcHERaFaPraNH UL AlY-(By alNRInECHR £AEREsRdB & BsRIibABIa Féditueds; or (C)
both (A) ad-(B) [MA23H hendiselasikadfusibsk providesdhasreluinents of such polypeptides wherein

the humanized variant of BCC VL has a leucine at Kabat residue 37 and a lysine at Kabat residue 45.

WO 20091524 TRCT{L 1 S200R0BSZR092ATIe fisclosuig. ANELRIOYIdes . e e ents o

such polypeptides wherein't anized variant as a leucine at Kabat residue 37 and an

asparazineiseilsbalFedsued 31qguts [THE bk dlosurangHiér prolid S TRE areoririents &fuch
polypeptidagswheipimthedolynspidacompHIssiathRNMB e aail-sequencRselestod emithesgroup

consisting of: SEQ. 1D NO: 10, SEQ.JD NO: 12, SEQ ID NO: 14, SEQ ID NQ: 16, SEQ ID NO: 18, and
SO 1D MR HE A Toon iR SRy T LE, A e e Bl B CR
complex, Vihertondistcpolisp aptidbngonmpricdsstmesamitngaci stigusKowlst arvimphinoglebuiils. heavy

chain variaple sggiRn ( zih%§-&lé%%ﬁiﬁﬁg ERIRCL M Ihat comptises Aumedifiaation of one
or more of Ka,tl);at resid\feag 48, 62, 66, 67, 68, 6%6,%70,71 alnd 7?./[0027]The disc@%sure furth(;fﬁ%grovides

the embodfEhiebraGeR B‘U@b@ﬁﬁ"ﬂég\ﬁ%f@ﬂ%ﬁéhﬁﬁﬁﬁﬁi&e%%iﬁﬁf‘ﬂf?%@é“@l%%b?@'&lone or
more modifinatiohs RElAC I RIOM, the RIHAD ednsighiny wfid(R)Gan igotegiainesubstiitomatiabat

residue 48ﬂ@aﬁ %ﬁ@o%l%ﬁbe%%yso&eaﬁﬁﬁ?ﬂ Egl%d l’ﬁie(sg(;:yRHB gene is expressed on B lymphocytes;
its extracellular domain is 96% identical to FoyRIIA and binds IgG complexes in an

indistinguishable 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

-5-



(C) a lysine substitution at Kabat residue 66; (D) an alanine substitution ar Kabat residue 67; (B)a
leucine substitution at Kabat residue 69; (F) a valine substitution at Kabat residue 71; and (G) a lysine
substitution"! K4t &didue 73. [0028]The disclosure further provides the’%ﬁﬁﬁ@&ﬂ‘??é‘?ﬁ%‘@f such
polypeptides wherein the polypeptide 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: 30, SEQ
ID NO: 32, F8Q:iDrbiD:cB4 Jadsl S eI dN OF 36 gt ara}ddiadchsalobtire:, fwldsiempnoviﬂmibheand

embOd'meg\E-?onn@ L})r?&&‘EiQt{%%')gE\/%’%t'gFg@éghﬂﬁﬁ”%*\? E’&Xﬁ’l?ﬁt'fjﬁs”?‘saﬁ'&@i?f grz‘ gy varlag?]e - diab"dy-

[0030]The disclos e comprising at least two anti mains:

()wherein Hfifétl88 the ﬁ?ﬁﬂﬁéa@ﬁ%ﬁﬁﬁ‘él’ﬁgﬁ\&ﬁ%t@ Btiest ereniey dFeBlddemaiiriyamnaf is a

humanizedp@tiantintd GenMinthat CompRess {fa dvadification al Kabafiesisueidl, MEbagh
2009/151717PCUCT e(309/038171 ?)Fa |f|c tlon at bat reﬁjdE}J1 45 or %é both % and (B);
Y C

and whereifr the seécond Tft%‘elcgﬁ% \%rlantlaorlrfilg’iﬁsl?sa el};l\(/)y amv%? ﬁgrﬁ}é% ) that is

a humanizé&dorsh&HilBf BCEIVE thathcompmissstranddific difonchfsarmbaidmdrBSokKabadrBsidles 48, 62,
66, 67, 68,03 $8ir d-a0Mnf 3il0Q3 L heisclosureaien. RIavide sithe ambedimentsob 5y,

polypeptides wherein: (I)the first antibody variable domain comprises: (A) a leucine substitution at

Kabat residBi 37> ¥B8)PaodrsHero Aith H&pdid gk riesRirniaPar H“Bﬁfﬁil&lﬁ‘u%[ 48980 (LPBBtPEA) and

(B); and. (Ihthemsgcgnitbatibaiyayiable domain comprises one or more modifications

[8816] The size of FcyRII ranges between 40 and 80 kDa in mouse and man, due to
heterogeneity within this class. Two human genes encode two transcripts, FoyRIIIA, an integral
membrane glycoprotein, and FcyRIIIB, a glycosylphosphatidyl-inositol (GPT)-linked version. One
murine gene encodes an FoyRIIT homologous to the membrane spanning human FeyRIHA. The
FeyRIH shares structural characteristics with each of the other two FeyRs. Like FeyRII, FeyRIII
binds IgG with low affinity and contains the corresponding two extracellular Ig-like domains.
FeyRITIA is expressed in macrophages, mast cells, and is the lone FeyR in NK cells. The GPI-
linked FeyRIIB is currently known to be expressed only in human neutrophils.

{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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selected from the group consisting of: (A) an isoleucine substitution at Kabat residue 48; (B) a lysine
substitutiof HEEE At residue 62; (C) a lysine substitution at Kabat residue 66; (D) an alanine
substitution ar Kabat residue 67; (E) a leucine substitution at Kabat residue 69; (F) a valine substitution

at Kabat rq6idug 7ieanh¢@) & iysineicuRshitviiopaiKabal 1esidue 7340032 he disclosure also
provides the, embodiments of such pol tide in: (Nthe first anti variable ain
Comorises S SR et e o B oo e ot B T B e MO 107 S 1D
NO: 12, SEQHD NOsia2 SR KNG: ToISE I DNGNDS, snd SEQUR NGoR0; fresdcoaduntibody

variable domAiR£OMHPEEETBNYTHIOseed Seay ePEesFRIBgiaddiom W@W%?ﬁbzqm\%m ID NO:
22, SEQ ID NO: 24 SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ IID NO: 32, SEQ ID NO:

34, and SE® INGBE 933 AeigRioa fradaes ek riedhiRe Briitb dimeniebFshefpayptides
wherein therfirgtantibgshy @ risbirHaraincomprises he.anine asid seauapeeLSEQ ID NO: 16 and
the second antibody variable d | rises the amino acid,seguence of S ID NO,; 34.
00sTe e e B e B ot et i
an antibodylt@id Barfeutary \ieeheiry slbeahiibddy comprsasid seaaneReldoradinaae comprises at

least one mgdificationdndmheriomaindelstive: tosa yrild iuned:e dapain (9353Thedsligslasure also
provides the embodiments of su(g&é)ol ‘%giggg wherein the modification comprises. at least one
SISt

substitution setEAe? oM The gt OVESAA N B2 78E0 R 43I0 SS9 ERIPARIOt, W5bs1,
A330V, anibPBO5L3%t loast tudsiibstitutionsdselentenifions tifetigr quiyconsistingvofyR248 chaind P396L;

F243L and R292P; and RZO2P and V3051, .4t least hree substitutions selected from the group
consisting of F243L, R292P and Y300L; F243L, R292P and V3051; F243L, R292P and P396L; and

R292P, V3@5iand-R390kyRbleRs Ligupsubsituiionsselesiad femih e ronmeansising Ri5243L,
R292P, Y30Q0L and P396L; and F243L, R292P, V3051 and P396L; or at least F243L, R292P, Y300L,

V3051 and B398 SBEt SHEP T6b 26 iR ol Sc ARE ol T SORIBE e B oo Mabrtien
polypeptidegivhereiiftheorarianfer 2 phenotype alteration on the polypeptide, including altered effector

function, increased or decreased binding to an FeyR, etc. The embodiments of the disclosure also
provide polynucleotides encoding the polypeptides and antibodies, vectors comprising the
- polynucleotides, and host cells comprising the vectors. Methods of producing the polypeptides

and antibodies, as well as methods of treating various diseases and disorders, are also provided.

{0020a] In one aspect, there is provided a polypeptide that binds human B Celi Receptor {BCR) complex, wherein
said polypeptide comprises: 1. the amine acid sequence of an immunoglobuiin Iight chain variable regien (Vi) that is
a humanized variant of the light chain variable region of a native BCR complex antibody (BCC V1), 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 II. the amino acid sequence of an immunoglobulin heavy chain variable
region (V) that is a humanized variant of the heavy chain variable region of a native BCR complex antibody (BCC
V), wherein said variant Vi comprises one or more amino acid modifications selected from the group consisting oft
{A) a lysine substitution at Kabat residue 66; (B) an alanine substitution at Kabat residue 67; {C) a leucine
substitution at Kabat residue 69; (D) a valine substitution at Kabat residue 71; and (E) a lysine substitution at Kabat

residue 73.



Fe domain exhibits an altered effector function as compared to a wild-type Fe domain, wherein the
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 FcyR as compared to a wild-type Fc domain; (D)
decreased binding to Fc7R1IB as compared to a wild-type Fe domain; or (E) increased binding to
EcyRIIB as compared to a wild-type Fe domain. [0037]The disclosure also provides the embodiments

of such aggiadies,wherein the. Anfibgdy is:a FiehSe radment amesoglonakantinady, a Rah)

fragment, a single chain antibody or a diabody, and/or wherein the antibody..is r.%b%,kggﬁed toa
heterologéﬁ§ﬁg’®?§%\9ﬁd€?@5®%s8ff*ﬂ1%’?§c?& ngéﬁg%epPg\,,aelsm%%?fﬁE% %% iélé’%sl?egnﬁgloding any of the

above polyprptidesHAGSSaland aspechtRE@ V& providedragsolynucleotide encoding the
polypeptide as defined above, or. the anti A fined above, 10038b] In one aspect, there is
provided the use o# theap%?)}/{;%%ﬁ Iel%z%%?r%%&aéb%z’e, or the antibody as defined above, in the
preparation of a fedicamedtfertiteztieatmh 3 UE @anekr or of an autoimmune or immune-mediated
inflammatory disgg)se. [Qgﬁggm disclosure also includes the use of any of the above-described
polypeptides in the preparation of a medicament for the treatment of cancer (especially a
hematopoeitic cancer such as as lymphoma (e.q., Non-Hadgkin's lym: ; ukemia or a
myeloma) 8¥4f the Tr‘&?fﬁﬁ’@ﬁlfeo‘?’%ﬂapﬁ%crlﬁsr%ﬁgﬁ gg'bé’fil}l MU r? es-%nlﬁep ?ay%%u?f%%ﬁn%% gﬁfy disease
(especiallpuBrolafsvdizmastBifuliphessclerosis, psoriasis, rheumatoid arthritis, systemic lupus
efy,thematOSUS.dAy)Oe 1,diabetesivasaulitis xasthrmadgezema and atopic dermatitis, fibrosis, graft
rejection, graft-versus-host-disease, and.infla@mattorl}/ I%%wglt%ss%agg ,O\4VO
2009/151717PCRU52605/58 o812 AP RE TRE TiEN8 L re a0 includes the embodiment of such use
wherein the medicamesbits{ioy thé(Beatment of cancer, and the treatment comprises the step of
administering a second therapeutic agent simultaneously or sequentially with the antibody. [0041]The

disclosure ['\go% ther directed tosa method ofireating,fancat (aspegiaiua hrmatapoeitic cancer such as
e [ j

i . : ne
lymphoma (e.g:, Non-Hodgkin's lymphoma), a leukemia or.a myelgma) in a ent, comprising
administerlngeinse ﬁéﬁémféaﬁ;l%}r(ép%ﬁﬁéﬁﬁﬁ}l‘éefﬁéﬁ%@gﬁ?&?ﬁf f 3%?’/ %)F eeaﬁl?%qt\%-rgseig%?i%géd
antibodies. The disclosure additionally concerns the embodiment of such method wherein wherein the
treatment 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.
[00421The disclosure 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 | diabetes, vasculitis, asthma, eczema and atopic dermatitis,
fibrosis, graft rejection, graft-versus-host-disease, and inflammatory bowel disease) in a patient,
comprising administering to the patient a therapeutically effective amount of any of the
above-described antibodies. [00431Additional advantages and features of the present disclosure will
be apparent from the following detailed description, drawings and examples, which illustrate preferred
embodiments of the invention. Brief Description Of The Drawings:
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[0044] Figure 1 depicts an alignment comparing the light chain variable regions of a chimeric BCCI
antibody (SgQ #asNS737) and a humanized BCC2 antibody (SEQ ID NO: g9y p{1he sgrtion to the
native BCC2 antibody (SEQ ID NO: 6). Gray highlighted residues indicate residues that differ from
Consensus; Kabat 37 and 45 are shown in boldface and underlined (numbering below the sequence).
[0045] Figure 2 is a chart depicting various modified residues in the light and heavy chains of a
humanized 82 antitssly srnnbventotss boaelwipge o HeprANAigHfERtEomparing the heavy
chain variahiessagions.efa Bhie/ B e Glantihotik {SERD N 88) agdradhiimanizad BRG2 antibody
(SEQ ID N%‘ 22) of the invention to the native BCC2 antibody (SEQ ID NO: 8). Gray highlighted
residues indicate residues that differ from Consensus; Kabat residues at 48, 62, 66, 67, 69, 71 and 73

are shown |qghgjdface;gaduadedinRd (uTDRIING REIAW, SRAUBNER). [BRAILEIR A depicts the results
of a binding ELISA conducted to assay the binding of antibodies having various light chains, including
chBCC2, hBGEHIdE- SYBRARSS HECRSRRHE htceuraptc el HT QR IRk e e fdo88H Gure 5
depicts thexesuléssE@ pnding £ siSA gprdyaled Enags ayothes birtingof @ntibadiesH@avingi@garious
heavy chai%, including chLc/hHc-1, chLc/hHe-2, chLe/hHe-3, chlc/hHc-4, chLc/hHe-5, chLc/hHce-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-BORblc-4/ e Bistibse/ dd izt iwBiids ¢ A )ipbei6/ i bigiSliBOECAndefBCC2. Detailed
Descriptiongkthie thyeotioast8058hfhepiesantinventieaieyideschimaric.andhumanizagdantibodies

against the BCR comple %e invention also provide thods of using the antihodies apnd
Composito & BTG TR0 ARG P B GACRE ALt LBy O S BALE S o A Eancer,
autoimmuner dissagds:biriftemdnraridhyodisordér$f Avd ThfettiodS disease. [0051] Reference will now be
made hi detail to the presently preferred embodiments of the invention, which, together with the

drawings anghihe following examples.~&me iR explaindhe punsiples ofiibejnvgption. These
embodiments are described ggs(ggigent detail to enable those skjlled in the art tgﬂﬁ)ra tice the
rstood

invention, and A e‘t‘g‘@ T SO BIEF L ARG o et TR A B R SR e ah o YR i &tral,

biological, andkshemital changes may be made without departing from the spirit and scope of the
present invention.(lees%qgawjﬁgsgggmﬂ{ teghnical:angescientific terms used herein have the
same meaning as commonly understood by one of ordinary sKill in the art to which this invention
belongs. One skill& in tRdvarRsGHEFBra & Fehrssidefénce texts for such definitions or for detailed
descriptions of tecliniquesigiseussathhrtcinkihessitextssnclude Current Protocols in Molecular
Biology (Ausubel ., eds.. John Wiley.& Sons, and supplements through March 2008), Molecular
Cloning: A Labora%fy M%ﬁrgﬁﬁa‘%\%}% Ogﬁ’df%astsréf, gér)glygd 2001); Single-Molecule Techniques: A
Laboratory ManudF(Selvir<gcidg seltsituder atSphvgasidwo P Press, 2008); Current Protocols in Nucleic
Acid Chemistry (Bggucageaiik.sg6isisdaha: Wilay:&3800%1. 1364 2000); Current Protocols in
Immunology (Colig&g et al, eds., Jo_hn_WileﬁEagons N.Y., and supplements through March 2008),
Making and Using' Bhtib eSSBS Sfﬁidﬁglgé\lard & Kaser, eds., CRC, 2006); Using
Antibodies: A Laboratory Manual (Harlow & Lane, Cold Spring Harbor Press, 1999); Binding and
Kinetics forl8fculai Bidiobists (@bodrichid KugeloGaitSpEing fdarbaidRress:a20Q7); Current

Protocols igua BCRIRRYidEIN2RHR acRASyulBNWLEY: §5R08S Sl ARG EHPRIRBENS Hsough
March 200 he Pharmacolgﬂial Basis of hera?eutlcs (Goodman & Gilman, 11th ed., 2006), and

Remington 2% QB de B aG Ph N A BHRAARIERSE: WARIHR M8 2di8h (2005),
for examplapADefinjtina SHEPE2 kdsissed herein, the term "ADCC" refers to Antibody Dependent
Cellular Cytotoxicity, an in vitro cell-mediated reaction in which nonspecific cytotoxic cells that express
FcyRs (e.qg. ocytic ce s Natural Killer. (NK) cells and macrophage %rec_ nize bound
antibody on[%ﬁ%g?get (t:igﬁ ﬁ%zo%%%%%ﬁéﬁwdgsau%ﬁéﬂi?/%gn%?t%ﬁg at%?lécgtpcglc ° ?Bf%:%\]ﬁ rgnﬂtsggd herein, the
term "antib 8P PrERESITG HRSHoCIBRATSIngs didsditiafispecific antibodies, human antibodies,
humanized antibodies, synthetic antibodies, chimeric antibodies, polyclonal antibodies, camelized
antibodies, gititfle-chaife Busi{sefalo singleschaippantibodiesisipmunaalegieatbsactivebantibody fragments
(e.g., antibqgy 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 regiort{CDRY eI TR SpEeifledilyBinerichls demaen ietdishbririncatrir demain
multi-functional antibodie(s.{Lqiﬂg{f@gﬁiﬁ{g@ﬁﬁ%ﬁi@F&@@dfﬁtim@@g@g@s, and diabodies, and
epitope-binding fragmentl(ls ﬁ:f an rg{f)im%%%ova?ﬁa[%gaggl ule 7jthe term antibodies is intended to
encompass innnunoglob ﬁ 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, 1gG4, IgAi and IgA2) or
subclass (see, e.g., United States Patent PublicatiargNos.: 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 inchhidee a memhrane immiinnalobhiilin fmla) anticen bindina comnonent or a2 hinloaicallyy activve



[0060] As used herein, the terms "disorder" and "disease" are used interchangeably to refer to a
condition irRyg SUligsi7iA particular, the term "autoimmtme disease" is usegdnterchangsably with the
term "autoirnmune disorder" to refer to a condition in a subject characterized by cellular, tissue and/or
organ injury caused by an immunologic reaction of the subject to its own cells, tissues and/or organs.
The teim "inflammatory disease" is used, interchangeably with the term "inflammatory disorder" to refer
to a condition in a subjeftkhara@eFEEE Y hiAMMERIOH: Breferably chronic inflammation.
Autoimmune disorders m@y or body AdtisBssadiated with inflammation. Moreover, inflammation may

or may not be caygied by a0 AutpITUOUDS Asorger Iy eTAD ek MAbe ShRracterized as

both autoimmune and inflammatory disorders. [00611 The term "effector céll” as used herein refers to
a cell of the immune systemeih QY expressey BresH e el e plordRenpatit sy eHEdrmore

effector functions. Effectgrgglls ingliderbytatgnetlmited 46 morecyies: magiophages, neutrophils,
dendritic cells, eosinophils, mast cells, platelets, B cells, large granular lymphocytes, Langerhans'

cells, natur, g'l‘er( C).cells, and may be front any organism includi ut not limited to humans,
mice, rats, @gj Ets, gr%lﬁ %rﬁ‘%?ﬁﬁ?é%/as.swﬁ)ééf [ I3 e%?%l%{g?fég cs)%%ﬁ;gﬁ%%g e|rg’)]]%gical activities
attributable to the(IhteradtiofrefaanbadlibotpF dragiogamimisai:Fc receptor or ligand. An antibody may

have one or more effectpr funcliens;Nenslimiting.examples afantibody effector functions include
~antibody-dependent cell-mediated cytotoxicity (ADCCQﬁCé% bindin% complement dependent
t

cytotoxicity (CDC), dowriegulZisHitsrEah ShAaER TLRHBIOf Y BB FBEptSF: BCR), opsonization,
opsonophagocytosis, cellhindibgthand soséitingd Effector functions include both those that operate
after the binding ?efg?” a’ﬁ&@?%&ﬁ%ﬁé’&% thatapaatedn %gp%ﬁgsaﬁeo&%g&g%&m@&siooﬁ3l As used
herein, the term "epitope refers 1o that portion of a polypeptide or protein or a non-protein molecule
that is immunospecifical5eah &6y B SRDEYISUAE epitope may have immunogenic activity, such
that it elicits an antibody @roduchian.raspensesiaoaninaaBamRIlity of an epitope to
immunospecifically bind an antibpdy may be detennined by for example, an immunoassay. Epitopes
need not necessarily be @mun%géﬁ%s%é%ﬁﬁé%%%@ﬁﬁ“? eptor” or "FcR" are used herein to
describe a receptor that {fiinds te e &mregivins debattibodye &n exemplary FcR is a native sequence
human FcR. An FcR magbt?e one which nggﬁlﬁgﬁlg_%gggggm@ﬁggmma receptor) and includes
receptors of the FcyRI, FcyRII, FcyRIIl, and FcyRIV subclasses, including allelic variants and
alternatively spliced forni&hof thad@serapbsrartionet fdre Hidse RF4st two known FeyRIl receptors,
FcyRIIA and FcyRIIB. Thejterm FeRmalsainelides hespeendtal meeegtor, FCRn, which is responsible
for the transfer of maternal, IgGs to the fetus. [0065] As,used hekein, the term "Fe region” is used to
define a C-terminal regio E)f analgﬂnﬁglé%\fé%#g?ng%%ﬁ%tura 19t %%g%undaries may vary slightly, the
human IgG heavy chain Pc region is defined to stretch from Cys226 to the carboxy terminus. The Pc
region of an%@l condpriddanis deneraitcabermbalicmsahermdymnedembgyitiain of a human 1gG Fe

region (also referrggl to ame"Gyandbraairusalbynex enssiomamime agik2gitie srinedacid 338, and

the CBS domain of a hurgan 'tquFo% g%@ﬁ%&%ﬂ?é@:@ﬁgﬁp%trgm @qg %:52'3@%%%4&/000661 The

term "glycosylation site" feférs foran‘amino acid resicdue or reésiduesthat is recogni a
mammalian cell as a locd#oREQr AN adEhPREhHOINGigHY. rasiGEESTIANIHP&icid residues to which

carbohydrates, sugh as qligosacaharfias, Areatachad atepsuRlb, aspaaging.4Ninkagegerine
(O-linkage), and threonine (0-linkage) residues. The s:s?ecmc sites of attachment usuallﬁ%ave a

characteristic sequence GPENERERICTER 15958 MR/ coeREfoP IR B GERH 0,
glycosylation site sequerssjapN«inksdsgpgcasNat o, i SEASTBNS el BE e red( Bhatissagy of the
conventional amino add%ﬁ&t}@:. than proline. The Fc region of human IgG has two N-linked
glycosylation sites, one in each of the CH2 domains, at the asparagine at position 297 (Asn 297).
100671 As used herein, the term "HAMA response" refers to the Hwnan Anti-Mouse Antibody
response, Whiéhlis a déreierous ritmitistieficeresgmse thatcbeelmsnitrs wiehiniafitinmune system
recognizes gxinuiinc.gathodynas ionejgia ik alieksdd AciAMATESPQIEE NG TpaseteXxiatiock or
death. Chimetrljé: gnd h a&mized antibodiea}readucg thg Iik%ligoggf%ﬁww ponse by decreasing
the non-hurfian %grﬁzc%as S agminsterea antibo fles, hut there 1s sl potential Tor a Human Anti-Human
Antibody response ("HAHA response”) immune response to such antibodies. [0068] The terms "heavy
chain," "light08fHin" ("Biedisclngire ehamovidaabieraeiorene visyh by tdraifnaafidtle region” ("VH"),
“ramework fsgion((FR ), eRLE NI SNSIABACRAIN Y daht chainseovsiastdomain ((CL)
refer to domlais in naturally occurring immuno Io&)ullns %r}d trge corres e%%qlgdigomams of synthetic
(e.g., recoMﬁhﬁﬁﬁrﬁﬁﬁaiﬁeﬁsb?a?é?ﬁgl"%%‘?? Hiﬂ’ﬁg (784 Antibodies Wﬁ[ig Igasic structural unit of naturally
occurring immunoglobulins (e.g., IgG) is a tetramer having two light chains and two heavy chains.
Usually naturally occurring immunoglobulin is expressed as a glycoprotein of about 150 KDa, although
IgG can also be produced in a non-glycosylated forng. -The amino-terminal ("N") portion of each chain
includes a variable region of about 100 to 110 or more amino acids primarily responsible for antigen

recognition. The carboxy-terminal ("C") portion of each chain defines a constant region, with light
crhaine havina a cinAale concectant dAdomain and heawvww chaine 1iciiallyy havina three concectant donmaine and



[0078] "Substantial sequence identity," as used herein, refers to two or more sequences or
subsequéfEds (e.g Thddivrkissy thabiaides dtdl ealstdabou 69¢hantinerabsichesitues identity, preferably at
least aboy,@@%:0k atigastabout 95% identity when compared and aligned for maximum
correspondence, Sequence identit%éqget\z\/eenltw%%mila sel uencessgig., ant\igodé vag'able regions)
can be measuredby algfdrAfiNe SHRHHER AR S €t A SEELIANS APH Math. 2:482
[local homology algoritmg; i eeatemariSLy¥hISt A IWR0 add WisisBiol. 48:443 [homology alignment
algorithm], Pear & Lipman, 1988, .Prog. I. . : [ r,similarity
methodl], or Altschul et %!queafa@%\(])o SBBR?C%1%%?%%@Zggﬁ%%é%ﬁlg'?%gfg'gﬁ%w%é%i\%ﬁ?e%%g?ﬁg& any of the
aforementioned algoritfAfS]tredderadit purBAtéketsd B &4ndow length, gap penalty, etc.) are used. An

amino aciddseqt@ce i?ﬁ@é& Egr@@sﬁ%kgﬁﬁzﬁﬁgi@@hélm%%&I%%@g,ﬁ?@%gsﬁbﬁﬂg%@%%\éﬂqmm@ de%ree gfo i
sequence identity Is at least about 70% identical, prefera t least about 0,0 st about 90%,
or even at least about 896" J48rical & ﬁﬁ%%l@lg&ﬁ g%qﬁ%%@é %%S%t’i)oalgi Béggg‘{lﬁgéaﬁigﬁl similar to" a
second sequence wher/gitflend Eyehk; degree of sequence identity is at least about 70% identical,

preferably at leagt about §0%6: o akleast ARULA0G-AF BxenALleaRt anoUE 89%; Iqegtisal, or the

nucleic acid sequence encodes a polgseptide that is at least about 70% identical, preferably at least

about 80%, or at least aB0Ut 90AP Stoevarddiittstalidtic Y304! iadhtieaidthe polypeptide encoded by
the second sequence. sgeuiences thatare sstigtautally-septeakargiatsamsubstantially similar. [0079]
When referring to antibodies, the assignment of amino acids to each domain is in accordance with
Kabat, S ces Qf Proteins Of Immunaqlogical Interest (National Institutes of Health, Bethesda, Md.,
108 ATy s s st o o i O el st e et o
specificatfriamein ariRiiiag Btense FigHndeniahige ey Brafidsrat st muUiidsR B8 in Kabat,
and refergio-the musaberipsoehiRedwanasiotl-hbhantibesys &:Antibodies [0080] The present

invention particularly encompasse cﬁ eric ("Ch").and humanized ("h") aptihodies.and polypeptides
that specifically bitd to ?P%a%gg%%@% exran %‘ﬁ%“%?gf%tr%ﬁow&)éoﬁétﬁ&%&%gﬁi&%nmplex. Preferably
the antibodies h@Be enhamseddoindingraffirity foictheBERicon(pleK, andtngre preferably the '
antibodies have ghancgd glieciglfHneign %%@Qé&%ﬁ%&i RAtive BGR semplay,('BCCY)

0

antibody. In preferred embodiments, Such chimeric or humanized antibodies are chimeric and -
humanized versi@hs of AiRiRE QAT EoHRAIBEaABRHRE BER]LRade 6Bt nated "ChBCC" or
"hBCC" respectively. The:-chimesiedanddBenREZ edantiaedies antldpepyiepiidesdave enhanced
binding affinity for the SCR complex, as compared to native BCC1 and BCC2 antibodies, and may
comprise Bé&¥ariantbohotiercriadifioations..{008h}Dist losethfitexkinvare:-thenucleity &id molecules
that encode:the,amino Acid SeALERCESRhIe \ariableerions:0fiibe Bt 1aRddB ¢Gantaodies

(referred to collectively herein as "BCC"). These nucleic and aming acid, sequences are presented
below: [0G8SOBEETR PhIRIBRAL S qreati FR FAE B PR RIBINS BANBFRES4C tgcageagec tggggctgag
ctggtgaggc ctggggcttc agtgaagctg60 tcctgcaagg ctictggcta caccttcacc agcetactgga tgaactgggt
gaagcagaigigo cctipataagugcotgaatggatigytdtgigtgatedttcayaddgtgaaactoaetdel 80 aatcaaatgt
tcaaggacaa ggccacattg actgttgaca aatcctccag cacagcctac240 atgcagctca gcagcectgac atctgaggac
tctgcggtctieMastdtgeraagagetitgsConpidet mygaharskattaartivadheaethgetceendsu b 083FBE X VH
amino acighgeduenegit&ERID NO: 2): QVOLQQPGAE LVRPGASVKL SCKASGYTFT

S S ROGEEWICM MRESDRELH AR NMEKRIA L LY RESSS T GO SSLESED
SAVYYCARAM éYWG&GTSVT S113 10084] BCC1 VL nucleic acid sequence gSE ID N(g; 3&:
gatgttgtg@ et SR REHA AL H5EGETY Sty iEEa A th g aBD ATt A taaotey gagtttctta
gatactgaténfaesgacatectitigaattggl20 ttgttacaga ggccaggceca gtctccaaac cgcctaatct atctggtgtc
taaactggac180 tctggagtcc ctgacaggtt cactggcagt ggatcaggga cagatttcac actgaaaatc240 agcagagtgg

aggctgagogeiitgggaatiiafiaitget dgcargelamasiHaEa300 slcacelice aigaigagrecscaagciggag

Ctgaaa33e é?c%grs i%r? 0 ]é\{xlfead?cra]t%%tc ors t glilr%gt%gérﬁ %pc!a%ys(r).(c%%:eciaﬂy 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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DVVMTQTPLT LSVNIGQPAS ISCKSSQSLL DTDGKTYLNW LLQRPGQSPN RLIYLVSKLD60
SGVPDRFWG$@BGTDFTLKI SRVEAEDLGI YYCWQGTHFP LTFGAGTIiktEAIcdk2j8PR61 BCC2 VL
nucleic acid sequence (SEQ ID NO: 5): gatgttgtgt tgacccagac tccactcact ttgtcggtta ccattggaca
accagcctcc60 atctcttgta agtcaagtca gagcctctta gatagtgatg gaaagacata tttgaattggl20 ttgttacaga

ggccaggtc gﬁﬁéccaﬁ]ae%iggccta% ct atcé%%%tc taaactggoaclso tctggagtcc ctgacaggtt cactggcagt

ggatcaggga cagatticac actyaaaste oAt AgeagRgtic ARy Sty A Rttty Bhcaaggtac

acattttccg3b0 Etemsgtieicaetigid dbccambuegberreiiaa it 361003 ARG AN : amind theiebseiguence

(SEQ ID NQ:&):BMMAERTR) ThSWHBQRASESGHSSQSLL DSDGKTYLNW LLQRPGQSPK
RLIYLVSKLD60 SGVPDRFTGS GSGTDFTLKI SRVEAEDLGYV YYCWQGTHFP LTFGAGTKLE

UK112 [O%ﬂ,ﬁhﬁccz Vclfl nucleic acid sequence (SEQ ID NO: 7): caggtccaac tgcagcagcc tggggcetgag
ctggtgaggc ctg ggc%f LylouEgefyBtdegea s lereiigga tgaactgggt
gaagcagadgiRiretigacasy gockgaatydtggtdtg atidatdtttighpacagtyhaagicadtabdBl aateaaatgt

tcaaggacag aasear Al AGlglagaas Rles 0 - 193¢ atctaaggac
tctgcggtct at%i:tgtgc aag%égctatgfs 0 ggct:Elfcizf'ggi%gsg;(é gﬁtc%ga%%g%%cgtc%%%%%%%%é%ﬁ%%gg%o%o CC2 VH

amino acid SE¥ients fepaisriRdasPodvhobPGREIIRPEASYI SORASEYTRT

SYWMNWAMKQRBGE @HFi | G P B2 SEThYH 0 IIIMEK DA Ttk TMDHRSSSTAY: MQleS8d- TSED
SAVYYCA@ YWGQGT%}/T VVSS113 Jé')ogga In “%tgrt%ferre% eé’nbo iment (i%ge jnvention, seven
[

] il . o .
different BCC Tight chain vaniable regrons w UG O SRRy R, Fdfafino acid

sequencesBPIKESETHE e ey dristitstrdgitons arepresentedibelowt, [@094FhBGENA_akaucteic acid
sequence (&L HINGHiO)eent, 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 scierosis, 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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gatgttgtga tgactcagtc tccactctcc ctgcecgtca ccottggaca gecggectcc60 atctcctgca agtcaagtca gagectotta

gatagtgatg gaaagacata tttgaattgg120 tttcagcaga ggccaggcca atctccaagg gtc
taaactgga%f%@Q&é‘@th%c cagacagatt cagcggcagt gggtcaggca ctgatttcac ac%gé%%%%% g<21ﬁgcagggtgg

aggctgagga tgttggggtt tattactgct ggcaaggtac acattttccg300 ctcacgtticg gcggagggac caagcttgag
atcaaa336 [00921 hBCC VL-1 amino acid sequence (SEQ ID NO: 10): DVVMTQSPLS LPVTLGQPAS
ISCKSSQSkldBRSHE Kiffet i EQQRRS GFRRrRIdYS SKLBBOE GV PDRFSG 3 GBGITIETLKI

SRVEAEDVEM X Y WRGH Buedfe iz Bl Bedlidrk4)100931 lIBCC VL-2 nucleic acid sequence

(SEQ ID NO: 11): gatgttgtga tgactcagtc tccactctcc ctgcccegtca cecttggaca gecggectec60 atctcctgea

agtcaagtc ccictta gatagtgatg gaaagacata tttgaait titctge ccaggcga atc g
cgcctaatttiq%%gbt &Y a‘itge é%gé%eté?é@ésgfgcacglgngdfl:%ﬁé%é&gggjgguggt%%g?éa ggg %ﬁgﬁ%ﬁ%ﬁ
actgaaaate2d4bodgs dgygtypraggcighydringttiyiyinsmeREgs dGcsadmd/ doduthtcgBotisidieyttcg
gcggagggqgcﬁg@%m%_qyaﬁm(ggggq hBCCVL-2annnoacidsequence(SEQID1NO: 12):
DVVMTQSPLS LPVTLGQPAS ISCKSSQSLL DSDGKTYLNW FLQRPGQSPR RLIYLVSKLD60

SGVPDRFSGS CSGTDETLKI SRVEAEDVGY YYCWOGTHEP LTF TKLE 1IK112 100951 hBCC
VL-3 nucle(l%oggld SHIEESREDTD [:L)tié): ga ‘g‘%?é‘%ga?&;gc S %?a%‘%c%%‘:‘é%tglég‘éﬁ‘%ﬁ cgf}ttggaca
gccggcctcetibatitsclgoimagtesayichaay ccheirs. g anakjtaeg gaaddichtacttgdingy 1 20lgtbHgcaga

ggccaggccaplaipcanag cagglaalt, alaiaglgiciaaactogaehd talgegatec cagacagatt cagcggeagt
gggtcaggca ctgatttcac actgaaaatc240 agcagggtgg aggctgagga tgttggggtt tattactgct ggcaaggtac
acattttccg3[8849} Figure 6 depicts the result of a binding ELISA conducted to assay the binding of
antibodies having varied light and heavy chains, including hi.c-4/hHe-2, hLc-4/hHc-7, hl.c-4/nHe-

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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ctcacgttcg gcggagggac caagcttgag atcaaa336 100961 hBCC VL-3 amino acid sequence (SEQ ID NO:
14): DVVV\%@%}%@%@/TLGQPAS ISCKSSQSLL DSDGKTYLNW FQQR%S@% O@B}%%IIVSKLD6O
SGVPDRF FTLKI SRVEAEDVGY YYCWQGTHFP LTFGGGTKLE 1K112 [0097] hBCC
VL-4 nucleic acid sequence (SEQ ID NO: 15): gatgttgtga tgactcagtc tccactctcc ctgcccgtca cecttggaca

gccggectcc60 atctectgea agtcaagtca gagcctctta gatagtgatg gaaagacata tttgaattgg120 tttcagcaga
ggccaggcdebreaten ddanegdtadet fcantgtotd antieEateo tetggdgtce Sindieggat Cigtsytagt

gggtcaggcmgmmﬁaeom@g@az@aiﬂaé@ &gc@ggmm@a@ﬂ?ﬁmigmmtmm %fcﬁﬁ%gfﬁc
acattttccg ctcacgttcg gcggagggacg caagct atcaaa336.[0098].hBCC VL-4 amin id sequence
(SEQ ID ?ﬁ%ﬁ?‘%&%%ﬂ%ﬁ ’L‘?ﬁ%’r ‘%’b A éca%%g\é%z Héﬁ@ﬁ%%ﬁi/\?‘ﬁ?ﬁé’gg@ SPN
RLIYLVSKD%0 SG\RDRESCSE SBTDHT T SRVBAEDYBWMYY COG THERLTHEB.GTKLE 1K112
gatgtigtga pigieelgnatiiclasaga Ielnongice 88 6alaaia0 ClcaealicOvigasicagioagicapgicaggrcaggcca

cagacagattz%%gct agga gcggagggac acid sequence tccactctcc gagcctctta atctccaaag cagcggcagt
tgttggggtt ( }, for example.

A, Definitions

[0052] As used herein, the term “ADCC” refers to Antibody Dependent Cellular Cytotoxicity, an
in vifro cell-mediated reaction in which nonspecific cytotoxic cells that express FoyRs (eg.,
monocytic celis 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,
timmunologically active antibody fragments (e.g., antibody fragments capable of binding to an
gpitope, e.g., Fab fragments, Fab® fragments, F(ab’), fragments, Fv fragments, fragments
containihg either & 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 ferm antibodies is intended to encompass immuncglobulin 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, 1gM, IgD,
IgA and 1gY), class (e.g., IgGy, 1gGo, 12Gs, 1gGs, TgA; and IgA;) or subclass (see, e.g., United
States Patent Publication Nos.: 20040185045; 20050037300; 20050064514; 20050215767;
20070004909; 20070036799, 20070677246, and 20070244303).

16054] Reference to a “B cell antigen receptor” or “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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caagcttgag (SEQ ID NO: ctgcccgtca gatagtgatg cgcectaattt gggtcaggca tat tactget atcaaa 17):

cccttggac ‘faaa&?cata atctggtgtc ctgatttcac ggcaaggtac -gccggcecccc tttga\a?t\tﬁa taaac'g%'gac actgaaaatc
acattttccg ¢C VL-5 amino acid sequence (SEQ ID NO: 18)

LPVTLGQPAS ISCKSSQSLL DSDGKTYLNW FLQRPGQSPK RLIYLVSKLD60 SGVPDRFSGS
GSGTDFTLKI SRVEAEDVGV YYCWQGTHFP LTFGGGTKLE IK112 gatgttgtga atctcctgca tttctgcaga

tctggggtecatEggstgyedtsaciticly tyactcagie agteaagtcagyboaggcracagadkigetiraggbigagga
9099&999%:&&&91&%%% GECAROCE 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.

{0656] 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.

[6657] The term “chimeric,” when referring to antibodies, refers to an antibody i 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
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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gagcctctta atctccaaac cagcggceagt tgttggggtt caagcttgag (SEQ ID NO: 19): ctgcccgtca cccttggaca

gccgg CCtCW#%gJ&g#g 19 aaagacata tttgaattgg cgcctaattt atctggtgtc taaactgg 6,(5 fgg%&ﬁ&%

38, Ctgatttcac
actgaaaatc tatfactgct ggcaaggtac acattttccg atcaaa 1001021 hBCC VL-6 amino acid sequence (SEQ
ID NO: 20): DVVMTQSPLS LPVTLGQPAS ISCKSSQSLL DSDGKTYLNW FLQRPGQSPN
RLIYLVSKLD60 SGVPDRFSGS GSGTDFTLKI SRVEAEDVGV YYCWQGTHFP LTFGGGTKLE IK112
1001031 cHiBRomanradirsdstidesgizeriec( SEAHRND 23WbipY vMrcTied bsvNrcORRS

ISCKSSQgtelc i G dnd- Motk QiR Qlaaithizhé Ydidbatt kDB S VIR R T 62Sa6a SGatdd RhiK |
SRVEAEDLGI YYCWQGTHFP LTEGAGTKLE LK112 001%%]Ac0(5né)arison between the ght chain

variable redi %gn&ﬂf)no Pivatve B %tﬁ?fbén&}/ (gé'&’j (SN g)ma%%d ¥ SHCHEBRE 50 ody (SEQ
ID NO: 37)iand @fnimésizétsBECR amibodyzS ECHD N@ihdlot tnd pfesenttinyeirodeis depicted in
Figure 1. Although it can be seen that a number of residues have been changed in these particular

chimeric angéymanizegsequenee el 1D kAEtRasAN:-tor-Medif\call of moshehihesestasidugs when
engineering chimeric and hum%nized antibodies and polgype%(idesf(f)f the@ventionEForttheﬂglght chain
variable refjiBIF it i Brete Al b SRR GIA BIHirS POSiALEY S HESIH AL Bhd A WhEare noted
in Figure lilgyudelbiiaee awd limtiet liningthe e sduesiikgbatmumbbils, akadiionmllindennepitisthe

sequence rasiduesk | I, ' | C ispsiy(l) a Q37L
cubsttuon or () st RS %%ﬂ%%?bé?%&%%ﬁ?%#@?f&*@%%*ﬁ%ﬁ%&%ﬁﬁ%Eéf%‘?%%her

modificaticiféii 9 AEURTCEIBS HHErRRASHSLRRRIS RS HalPE 4o Hitre 8'ts B S tepicting
various matlifigeksesidues 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 invention. [001051

In various grgbadimenis.thesppfibodies gempriseiaRdmamnegiobutindait chainvearialls segion (VD
that is a humanized BCC VL, which preferably has a Q37L substitution, or an R45K or WO

2000/151 74 HBedr/ERSIEETse) (2P TR ASIOPL Tttt oMtHoRAY BRErERE PRI JORTCTHCEHE
antibodies faeaptiserasn ntititgaghatniin of lditaids afbciordoicadnB Gt anvibdialy deptedblycdbmprises

ve el FRIBAG (rEEach 0l SERRISHSEARIR ISR 1o

or SEQ ID risen nucleic acid sequence o 11, SEQ
ID NO: 13,/SE@Im NohBrReeeer o (a7, BregdEermiudal), nrvtheitiempeuraeirgogrieséintibodies
comprise d{éﬂf’ﬂﬂiﬁiﬁgglﬂbtlﬂiﬁt{ig%t @h@tﬁoe@maﬁlﬁmmmmaﬂ?imeaﬁacoy&amm lightieainopreferably
comprises a sequence selected from the group consisting.of SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID
NO:rf)L4, SER® q%n%éﬁlgﬁ ASREe i@%’?@%ﬁgﬁlﬁg@f ISt is encoded by a nucleic acid
sequence selected from the group consisting of SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ
ID NO: 15,8168 |Bnwed kergive BEQTD Meered 1663 0618 DafisnSehivbaimeMt O R ERtbRlies
comprise apiprowROalekulR ightichanuvasrblaseg o dhat smehimetic SipMnawhich
preferably has a Q37L substitutio , Qr an .45{K or R4gl\ésubs itutionkor bg;th. In a %r.efglrr
embodime T HE 3B SGIEELoMprise al immurioglobulin VL that 16 a chimeric BCE VL, which
preferably dphipriées théseduencapiSEHHI NGOG {00107 1 a isrdftmmanehitydairegammé.the
invention, m&ﬁg{g%}s%t@ﬁg%%pn\é%Mr@j%%igpnstructed and studied. The nucleic
e

and amino acid sequences of these heavy chain variable regions are presented below: 100108] hBCC
VH-1 nuae[%t?ﬁﬁid %’ﬁg yeerrrr]zcs:% § E%égrj’\lg:‘%c%” 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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caggttcagc tcctgcaagg cctggacaag aétcaaatgt atggagctga ggctactggg tggtgcagtc cttctggtta ggcttgagtg
tcaaggacag ggagcctgag ggcaagggac tggagctgag cacctttacc gatgggaatg agtcaccatg atctgacgac
cacggtcacgvgﬁﬁggé’asgé agctactgga attgatcctt accacagaca acggccgtgt gtct%gt'gg%%@ﬁg& i agtgaaggtc
tgaactgggt gcgacaggcc cagacagtga aactcactac catccacgag cacagcctac attactgtgc gagagctatg 60 120
180 240 300 339 [00109] ncc VH-1 amino acid sequence (SE() ID INC): 22): QVQLVQSGAE
VKKPGASVKY" SIS G B34V MdMARQ AcRQQGH EMMIGhit BB SRISEETEHY 66N MEKDRVTM
TTDTSTS];@Y %\Q@?SLRSDD T@VYYCE((?%AMaGi}(lg\é%%Cj;ITV'[&MSS113 [001101 hBCC VH-2 nucleic

acid sequenice fO°RIT: D35 yceaxgtﬁfgl% agocmtcc gcaagg cc%gtaacaag aatcaaatgt atggagctga

ggctactggg tggtgeagtc ctictggtta ggcttgagtg tcaaggacag ggagectgag ggcaagggac . iggagetgag
cacctttacc Biﬁﬁ,%égérél@ maéi)é%@ﬁ%@hé&ﬁc Efeggitatt YoPmgs Eeﬁ‘t‘aﬁcﬁﬁci%s‘g&?@a%@gfﬁ
agctactggadgaaciguey §caacaganc @itgatedicengatagigaaaticastad aceacadhes. CAIGORCcyAd

(S0 1D PO VO T R cn Uiy SR A T TS PR B
IDPSDSE Tisege) NeHKE RkEEN. FRDNMSTSTAQ-WIRERSIRIBD TAY/SPCRAN & WARBCRSTTVT
VSS113 [0Qdehg] Aeki3C ChihidRus Rl asick seauenee 4ASEQ MINEA: #D)is a “glycosylation site
sequéncc.” The glycosylation site sequence for N-linked glycosylation is: Asn-X-Ser/Thr, where X
can be any of the conventional amino acids other than proline. The Fe region of human IgG has

two N-linked glycosylation sites, one in each of the Cy, domains, at the asparagine at position 297
{Asn 297).

[0067] As used herein, the term “HAMA response” refers to the Human Anti-Mouse Antibody
response, which is a deleterious immunogenie response that occurs when a human immune system
recognizes a murine antibody as foreign and attacks it. A HAMA response can cause toxic shock
or death. Chimeric and humanized antibodies reduce the likelihood of a HAMA response by
decreasing the non-human portions of administered antibodies, but there is still potential for a

Human Anti-Fluman Antibody response (“HAHA response™) immune response to such antibodies.

[0068] The terms “heavy chain,” “light chain™ (“C.”), “light chain variable region™ (*V_”),
“heavy chain variable region”™ (“Vy™), “framework region” (“FR”), “heavy chain constant domain
(“Cy™), “light chain constant domain (“C.”) refer to domains in naturally occurring
immunoglobuling and the corresponding domains of synthetic (e.g., recombinant) binding proteins
(e.g., humanized antibodies). The basic structural unit of naturally occurring immunoglobuling
(e.g., 1gG) is a tetramer baving two light chains and two heavy chains. Usually naturally occurring
immunoglobulin is expressed as a glycoprotein of about 150 KDa, although IgG can also be
produced in a non-glycosylated form. The amino-terminal (“IN”) portion of each chain includes a
variable region of about 100 to 110 or more amino acids primarily responsible for antigen
recognition. The carboxy-terminal (“C”) portion of each chain defines a constant region, with light
chains having a single constant domain and heavy chains usually having three constant domains
and a hinge region. Thus, the structure of the light chains of a naturally occurring IgG molecule 1s
N-V-Cy-C and the structure of 1gG heavy chains is N-Vy-Cpy-H-C-Cus-C (where H is the hinge
region). The variable regions of an IgG molecule consists of the complementarity determining
regions (CDRs), which contain the residues in contact with antigen and non-CDR segments,

referred to as framework segments, which maintain the structure and determine the positioning of
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caggttcagc tggtgcagtc tggagctgag gtgaagaagce ctggcgecte agtgaaggtc60 tcctgcaagg cttctggtta

cacctttacc@gctaaiggsyigaactgggt gcgacaggecl20 cctggacaag ggcttgagty gatgggaatonagigatcctt
cagacagtga aactcactac180 aatcaaatgt tcaaggacaa agccaccctg accgtagaca catccacgag cacagcctac240

atggagctga agagcctgag atctgacgac acggccgtgt attactgtgc gagagctatg300 ggctactggg ggcaagggac

cacggtcacg gtctcctca339 [00113] hBCC VH-3 aming acid sequence (SEQ ID NQ; 26): LVQSGAE
VKKPGAébFK%dRW%é&HSFﬁh%VV\mﬁNW@%%%@@Eﬁm Fﬁ“ﬁ’%{f‘é@rﬁ% %}%KDKATL

TVDTSTSTAX: MELRSLRSDD TAVYYCARAM GYWGQGTTVT VSS113 [00114] hBCC VH-4 nucleic
acid sequence (SEQ ID NO: 27): caggttcagc tggtgcagtc tggagctgag gtgaagaagc ctggcgcctc
agtgaaggtegfsieciacansd Kiicioofia carCHirreAYCRCIaga daacioagi-asiprag el iseiggacaag

tt tg. gat 1tg attgatcct t 180,
cootagackEHBCHE B3 At feta o OB SSIbA BB AD U AEH AL BegEeeibr ecrotae
gagagctatg308iggctesigiy Riysaaitjgac cangyoadegtdiicicad3 Rt 0ad b tdidb@aivid-4f dmino acid
sequence ﬁ?%&%b‘&%ﬁ@%ﬁ}\{}%&’/ﬁ%ﬁ FaRREARY Y SGKLRQY TaT it WMNYRQA

PGQGLEWI\/_IGM IDPSDSEa H | DRVTM TVDTSTSTAY MELRSLRSDD TAVYYCARAM
GYWGQGTT/asE ¢1 s pelyrudside tov-difuenicc A e s ol erney s Eem ey mshy” eighticage
tggtgcagtcatgungriopaogitaagenrde siggegoriclagignapuictortecigniagauiiisiggtiaseacetitaes

%acag%csc:éép cctggacaag ggcttgagtg gatgggaatg attgatcctt cagacagtga

agetactgg taaaciqagl degac
aactcactac18b aaicaaatgt tcaaggacag agtcaccatg accgtagaca aatccacgag cacagectac240 atggagetga

agcctgag atctgacgac acggccgtgt attactgtgc gagagctatg300
99a9ceid ?0070]9 Tl?e term glingg gegion” is? ggenf:%al v defined as stretching from Glu216 to Pro230 of

human IgGl. Hinge regions of other IgG isotypes may be aligned with the igG1 sequence by
placing the first and last cysteine residues forming inter-heavy chain S-S bonds in the same

positions.

[00711 As used herein, the term “humanized” has its usual meaning in the art. In general terms,
humanization of a non-human antibody involves substitating the CDR sequences from non-human
immunoglobulin Vi and Vy regions into human framework regions. Further, as used herein,
“humanized” antibodies may comprise additional substitutions and mutations in the CDR and/or
framework regions introduced to increase affinity or for 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. A variety of different human

framework regions may be used singly or in combination as a basis for a humanized antibody.

[6072] As used herein, the term “immunomodulatory agent” and variations thereof refer to an
agent that modulates a host’s immune systemn. In certain embodiments, an immunomodulatory
agent is an immunosuppressant agent. In certain other embodiments, an immunomodulatory agent
is an immunostimulatory agent. Immunomodatory agents include, but are not limited to, small
molecules, peptides, polypeptides, fusion proteins, antibodies, inorganic molecules, mimetic

agents, and organic molecules.

[0873] As used herein, the term “imumunospecifically binds,” refers to the specific binding
exhibited between an antibody and the epitope that it recognizes. Such binding will typically
exhibit a Kp, of at least about 0.1 mM, more vsually at least about 1 uM, preferably at least about
0.1 uM or less, and most preferably, 0.01 uM or less. Preferably, the antibodies of the invention
immunospecifically bind to proteins with high affinity (e.g., low Kp}.
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ggctactggg ggcaagggac cacggtcacc gtctectca339 [00117] hBCCV14-5annnoacidsequence(SWID1NO:
30): QVQ%@Z@%V@PGASVKV SCKASGYTFT SYWMNWVRQA PGW&% -
IDFSDSETH 1\/I KDRVTM TVDKSTSTAY MELRSLRSDD TAVYY ééGTTVT
VSS113[00118] hBCC VFI-6 nucleic acid sequence (SEQ ID NO: 31): caggttcagc tggtgcagtc
tggagctgag gtgaagaagc ctggcgecte agtgaaggtc60 tcctgcaagg cttctggtta cacctttace agctactgga

tgaactggotl ¢t catjy eatibaiv chgharanrp yyetisaliobipdy o ttiae arertbBugacbts 2 REEE Etac 180
aatcaaaaghicaREEAGAGAJINAGCATEACEaEASR GRISCRGH AEhGRBAGGElaCRIQ:BIgUngsiga ggagcctgag

[00116) B DH & St hot M Ione (L B BV Ve A PRy
SCKASG YGFET Sy®idN WY RGOS REGQGIEWMGNMDR SDEET lkanc: NOKEKD RY TIVEMPB TS TSTAY

MELRSLRSDR-TAVYY GARAM & YMIGRGTIWNSS1S 1002 20likBGH MH-7 nucleic acid sequence
(SEQ ID NO: 33): caggttcagc tggtgcagtc tggagctgag gtgaagaagc ctggcgcectc agtgaaggtc60 tcctgcaagg

cttctggtta tacc agctact t tgggt gcgac cl120 cetggac cttgagtg ga aatg
attgatect CllEaglds Ao At g AMEAAAt FRHTRCHS ath Bed Ao R R0
cacagcctact®sii & 2009P16190RP T 20067088 Nps. tyGRigEigat§ g detyfg /aidtdaegdided

acggCCOyAIAGHYIg6HaAY NI DYRACII LI URAR0UEAS RACIHICRSCIHCRRIER33R0LR 1] hBCC
VH-7 amino acid sequence (SEQ ID NO: 34): QV LV%SGAE VKKPGASVKV SCHASGYTET
SYWMNWR%AQ%@&SE%%%WB@SIf)@ELP%P@%MI ;. US 20050215767; US 20060134709; US

20060177439, US 20070004909; US 20070036799, US 20070037216; US 20070077246; US
20070244303; US 20080044429; US 20080050371; 11/869,410; 11/952,568; U.S. Patent No.
7,112,429, WO 04/063351; WO 06/0884%94; WO 07/024249; WO .(}6/113665; WO 07/021841,
WO 07/106707, or PCT/US07/86793

[0076] The term “monocional antibody” as used herein refers to an antibody obtained from a
population of substantially homogeneous antibodies, i.e., the individual antibodies comprising the
population are identical except for possible naturally occurring mutations that may be present in
minor amounts, and the term “polyclonal antibody” as used herein refers to an antibody obtained
from a population of heterogenous antibodies. Monoclonal antibodies are highly specific, being
directed against a single epitope. In addition to their specificity, monocional antibodies are
advantageous in that they may be synthesized without contamination by other antibodies. The
term “monoclonal” indicates the character of the antibody as being obtained from a substantially
homogeneous population of antibodies, and is not 1o be construed as requiring production of the

antibody by any particular method.

[6077] As used 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 DNA/RNA molecules, and analogs of DNA or RNA molecules.
Such analogs can be generated using, for example, nucleotide analogs, which include, but are not
limited to, inosine or tritylated bases. Such analogs can also comprise DNA or RNA molecules
comprising modified backbones that lend beneficial attributes to the molecules such as, for
example, nuclease resistance or an increased ability to cross cellular membranes. The nucleic
acids or nucleotide sequences can be singie-stranded, double-stranded, may contain both single-
stranded and double-stranded portions, and may contain triple-stranded portions, but preferably is
double-stranded DNA.
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NQKFKDRVTM TTDTSTSTAY MELPSLRSDD TAVYYCARAM GYWGQGTTVT VSS113 100122]
hBCC VH-g8uslri¢sasid sequence (SEQ ID NO: 35): caggttcagc tcctgcaaggreiggasasg Aatcaaatgt
atggagctga ggctactggg tggtgcagtc tggagctgag gtgaagaagc cttctggtta cacctttacc agctactgga ggcttgagtg
gatcggaatg attgatcctt tcaaggacag agtcaccatg accgtagaca ggagcctgag atctgacgac acggccgtgt

ggcaagggac cacggtcacc gtctcctca ctggegectc tgaactgggt cagacagtga catccacgag attactgtge
agtgaaggt«[:ggi aca éﬁa'gﬁl t&%98%’8ccg‘%:cﬁé%tagsg‘a:‘%‘gg‘?‘fé?é‘* 66%9?801%02%@6% §§%1€fg§15§1 11BCC
VET-8 amimbsagidrseq(sanodo{BES) THNG38)leaVebi GECAENIKP GASKILSOKESESWTFT
SYWMNWYROA REOGLEWIGMIRPSRSETH Ya0 NQWEERRVIMIT VR TSESTAY MELRSLRSDD
TAVYYCARAM GYWGQGTTVT VSS113 [00124] chBCC1 VH amino acid sequence (SEQ ]D NO: 38):
QVQLQQP@?&@W%&W@@C@@@W@YWMﬁW@ﬁ%@@dﬁéw?@RE“\;bﬂ@B ETHY60
NQMFKD K& Idnsh ¢idKis S ié AV LaESHETSE BuSAMYNAE ARPNHICK WeQeHS VISV SSIr1 34001251 A
compariso. tween the vV haina ari l:%l1 r ié) 5.y H \Y 2 antibedy (36 1D NO: 8)
and a chimpg%g'gclgﬂl Q(r)ﬁl%eo%ilx ?goéb II%GI{%: 3’8?%531 gfﬁur%ain.&{%@(?& ngl%é’:a%ti (?é)?g()g)ééf I%%NO: 22) of

the preserfbimelstbriliseepitweaonilrguie3smtifo ghmeean 156, sBer: thlitla AgtbeFoffeSides have
been changselin thesenrarligmarghineeiaeapd uaanized Sequenses. Bis. nspesess@yigmodify all
or most of these residyes when engineering chimeric. and humanized antipadies and pol tides of
the inventi®§ ES the Nesly EHE na%ér?ab %e rgé%%ﬁf,}‘ eﬁ’%llgrﬁ?r%e eylgggltgl?g’ rﬁ%‘dl c%l%llﬁe %?I?’hno%eergrlgs?%ues at
positions 486R¥6BNEH, 68, BTN, 74} amdiFal whichrare mideddrerigire<dlsy boltilstialy
underliningthe residues (sabataHmhersarashonsy Wideserih dheiseauanesdarthesesasidues). In a

preferred embodiment, a humanized or chimeric BCC VH comprises one or mor; qQf the following

modificatighefamai12NmEB bR Ry 87 AL KREHEDOR? P0%0 T 9150 RhlFeFy3R0ua Ry ot iR iitiftations
shown in Figeteec 2ciarsaqismthie cabdiic &tichxbingal iy shadificatiorcathé sdpansubistitative).([00226] In
various empodiments, the a tibodiesa n r j M globulin VY Ghail jable region (VH)
hat s 2 O RS A o R A e v,
or T71V anerst ZBRUSEH catryms Anlerssrefetct Gmidertintbritr the Biniiodrdd ssiipResRdes 2

immunoglouliepid:that is a niRaBEedBE Gttty his-piaiesabscaroprises, tbe saeuensanof SEQ ID
NO: 22, S ID NO: 24, SEQ ID NQ: 26, SEQ.ID NO: 28, SEQ ID NO: .30, SEQ ID NO: 32, SEQ ID
NO: 34. or%gé’Qof[fWE)%@?%ragéogn%)é?ég%}ﬁlg%ﬁ)cfefcpg? '%’é%ﬁ?ﬁ%“é%‘% E%ﬂf)‘iﬂ?ﬁl:\lsﬂf"?% ID NO:
23, SEQ IDN@n2S5, BEQe|IDUNOT2]Y BEQJD MGG BERQiINGIBL, SEQ ID NO: 33, or SEQ ID NO:
35. In other embodiments, the antibodies comprise an immunoglobulin heavy chain comprising a
humanized@®s§ ikhwhishdieavy chabypesferablsgmprises arsequenae selacteddiam thegroup
consisting of SEQ ID NO: 22, SEO ID NO; 24, SE NO: 26, SEQ ID NO.28. S 0::30, SEQ
ID NO: 32,%%5%%‘6‘%%%%? D :]§§,”6$(|5 g?r%’gg e? V%ﬁ%’é %iéﬁang’gq%é%ges gfaslected
from the gidepdtboRsibtiig, SFISEDYID #0:1221 SEOIID NS SEGIDINGI2BISE Oy | BReC27, SEQ
ID NO: 29, 5EQMH3MNM: Brbs SEQeH NP3 I Ohmie@ilyd Nehe33sil00d 27 ddna@rions epabodiments, the
antibodies comprise an inunungglobulin heavy chain va,rial%ég egion (\%ﬂtiﬁt}is chimeric BCC VH,
which pref@fdBR Lo SO Tr MOTE T8 MRIBIRERES ,tbfé]?ﬂfaﬂ/l 7R 71V and 173K

modifications. In a preferred embodiment, the antibodies comprise an immunoglobulin VH that is a
chimeric BBC VH, wigkepiaferably comprises the sequence of SEQ ID NO: 38. [00128] In still other
embodiments, the antibodies comprise an immunoglobulin light chain variable region (VL) that is a
humanized gysehimerc RGk: icaishalsaicampriseanpmmuaagiahulirchepyydchainnasinbie yegion

(VH) that is a.humanized or chimeric BCC.V. The .antibadi ay comprise any combinatiop of the VL
a,ntlgogn £s &mﬁgg}wg?ngls hats emX Jlg%l H‘éo %i%vﬁgcgﬁﬁex a.ncF CK%-F?B era%b%o\}" eWith a

and VH rediohs deschi el for eXample a native manized VH, a native
chimeric VByraghupt Fnizeab k. witts farblelin dhei zad by e erfigees &/ binding 2 BHikyeHe VR BER

humanized.\i ith A NAEME M A FHID SRS VE AVithve Himanizer Y e shil 8t W oith.achimeric
VH, or a chimeric VL with a native V. Each of these comainatio S may b%fin:ther varjed tﬁéﬂe
ized or

understandiig e R mBoHin TR Hhe N PTREISH TRRIBEE Y HIB (I SH AR

native) of aaB{ECdkeaniiboblyseaiadvtll ehvhb regibreniaybef anversient{EiiRedophumanizddoBbative) of a
BCC2 antihody ice-ve A varia abOd S, th tihndies.compti f the
following c%ﬁq B e ‘é;“csza%‘{/bl c(rl%cg}cr vﬂé@r%‘c%qt%{z%%h;éﬁg \?I—%%%L@@P%B@%OC VI,
hBCC VL-#rérEceevipobnpeticey/bay hpbmspd bindipg pEey/for s BER AP RIBtS CoMR¥HEE C VH-3,
ChBCC VL 4HBERCY Hadd GTBC eniilo b8 &fd Wil-doehBde Ec\Whiiaa Gl o diB&atioMl 4 / 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 / hBCC VH-8. In a preferred embodiment, the antibodies comprise one of the
combinations of VL and VH regions set forth in Table 2. e 2: Exemplary Combinations of VL and VH
regions Heavy Chain Variable Region (VH) Nativql—{grpanized A VL selected from BCC1 VL or BCC2
VL



and a VH selected from hBCC VH-1, hBCC VH-2, hBCC VH-3, hBCC VH-4, hBCC VH-5, hBCC VH-6,
"hBCC VH%(%Q%;EQQTVH-S A VL selected from BCC1 VL or BCC2 VL apd@aNbissiegied 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 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 hBCC
VH-1, hBO8O%A) Dhlesed brieh Hee weleis tasteobpylss Peicecvls e ABEE 391 SFIBFRECE VH-8 A
VL selectetidramabiB Cgidbk.<f, thBET V knd BB Q GrMbodich BEIGVl td cSIRGE WL hBreor BBBCCVL-6, and a
VH selected from.chBCC1 VH or chBCC2 VH._A VL selected from chBCC1 VL or chBCC2 VL and a
VH select:ﬂ“fFSr%“g%ﬁccaﬁfﬂ%’P SRR VL %@Fe‘“’é’?%%e‘??tg’%chscc | VL or chBCC2 VL and a VH
selected from hBCC VH-1, hBCC VH-2, hBCC VH-3, hBCC VH-4, hBCC VH-5, hBCC VH-6, hBCC

VH-7, or hBEBI\/BEChXpredric st rswerrEEd W NPehcc2 v

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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and a VH selected from chBCC1 VH or chBCC2 VET [00130] The polypeptides (especially
antlbodlesWQ GOAR Ifa}de by the present invention may be in a complex W%f)ﬁ%ﬁﬂ&.ﬂ}%{.ﬂr with other
non-immunoglo ulln olypeptides.(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 bd998lypeptireSEeinpredinens shbsranenssentiitmy BaR biehhetined i !any
suitable teehnigiesctaclbichingey e atzRioN ke wlitnerizatiemiab acinefizat/Mutimenzaton domain
such as those ggsrggllbledargeggégn ) %oyalent interactions (such as through a disulfide linkage) (which in
some contexts 1S part of a dimerization gomaln for example a dimerization domain may contain a

leucine 2|p§§r sec%Jence and a cysteine). In another embodiment, a composition may comprise
polypeptid9%Hd/6BpEIyHudIBbtEE $oH tRaufmge FHBR, BN aMinle a composition may comprise a

plurality of any ofdheapelypeptides desaribed:herei: A gompeostiancamprisiggea palynucleotide or
polypeptidetrhgscbecin ﬂrué:f@ﬁﬁt@faa%@maﬂi%ﬂftl@:i?eteﬁmahﬁlfaeﬂﬂ@aéepﬁohaﬂya}@ae@aged W?‘m :
|nstruct|on§ Bﬁ?fe‘i‘%g%té 16131 IFT§?§§6%%@%@H§Q\% 56 déi@é‘ﬁaﬁ@iand in gartlcular
antibody vgggﬁgg 58313@2 d C@E&@g%eﬁﬁ@e g@t%gigg Jgssess ;%&L{%gge mogd cations
(e.g., subsg&ﬁe@etg@ glonsRRdlor-adiionsy aldesiked positions within their amino acid sequences
relative to the native amino acid sequence. Those skllled in the art will appreciate that amino acid

changes né&§9%alte kBOSt-Yarstationalipreoesse S5FHE N Ib Y or polypeptide, such as changing the
number or pesition-ef olycesyation sies-an altering.thenembranRearehorNg ehakasteristigs. In a
preferred embeminsast, dherantibodysantk polygye ptideoariants. aredecHegion variants. [00132] Variants
may have the same or altered activity as compared to a native antibody or polypeptide. For example, it
may be deHlfgBle iRftthelvanapieisastd fsausarn ESEQVR/NBUIBE modified in a manner so that it is more
stable or hasta{enges halklife dgadve: far exarple hy-conjugatingdhe: antibady withralbumincor a
salvage reeeptorbirding epitope;;asdescrabed, ®2gadnddtS. PateriNoa 5,789:27790r, foi Example, it
may be desﬁé‘b‘%@%ﬁ% HYPRBTE + haéxfé%f??mecé%%”d?ﬁ?ﬁé‘% ’afﬁﬁi% %Caﬁﬁ Bt Bifthe sé?ﬁe effector
function as écao,@\gé ggé@ zr;} C@% {9‘3 r%@l%t @a&?@é@gﬁcv %tgé?nt bmdm affinity to
antigen, blgt@ @gwt ggvgydpg,y Be teated by, e.g., usmg in vitro agsays such
as ELISA assays, surface plasmon resonance assays, radiolabeled protein binding assays (RIA), or

inununopré¢ed9itatibh @SSay<. 46038} GulpstartiEQUIE&XidAs in finiction or immunological identity
may be acgomplished %@?ﬁ%@%ﬂg MQ%W%%WW@%R%BQW%WE@% on mggntaining
(a) the strusturenfihe polypentide hackbone:in thewarea:obthe maodlification, 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 [8A%Hh. 8B&IShIflg bt wisid saqzipsis(EER 4B &VBe Bhiployed to identify one or more amino
acids alonga genfigious seguance rfoexample-asdesedbedy (Gyaningbam and Wells (@989)
Science 24440814085 gAmengthe preferrethscanning aninc.acidsare retagvety small, heutral amino
acids, such aiscakgifie, GIYERRE Serinbs #id téﬁ@‘%&%ﬁﬁe%ct?ﬁéaﬂ aprefédeecscanhiity amino
acid amongctﬁ???g@ﬁ@ 5@83 %‘eaﬂsctﬁ%zﬁ%&éo %ﬁ?@o égf'd: “15‘:1‘?8 ?ﬁ@?ﬁ@ﬁﬁd in @é@ buried

and exposeaoggg @333 9%@ ag blgn c?e chalnabe%?]%l the beta carbon3§g|d is less

likely to alter the main-chain conformatlon of the varlant If alanine substitution does not yield adequate
amounts oftsadanhECUISAteY iengnoinddeighenr (HEQEHEY NEurtldgr, any cysteine residue not involved in
maintaining;{he-proper conformation ol theanfibody-or palypeptide-may be subsiityted, geperally with
serine, to improve-the eddativerstabilityof thevmoleqplerand prevestaberrant crosslinking.iklowever, in
certain circumstances, particularly where the antibody is an antibody fragment such as an Fv
fragment, ¢98¥8inexBoRd{E)-fraycli addeditontve SATOUYGr Polypeptide to improve its stability. Bl.Fe
Domain Vayiants: (001345 The polypeptides-of the Rresentdaventionmay haveyariant Fc demains.
Modificatioatef the 2 domair aormaly deacdstto antaliered phenetype cforrexgmplesaltered serum
half-life, alfeve@agmhtw%meﬂs@emﬂmw@omﬁﬂapehtzwﬁeegeﬁaﬁereelaeﬁe%@muncﬂ@ﬁ It may be
desirable t6°rﬁ% ife ‘é?ﬁﬂf(fﬂ&? theTrRRe ‘W@ t%%?)ﬁct%géﬁ&‘fﬁfzf&ﬁEﬁB@a%cas to Hhance the
effectlvene Cgﬁ %@1@2@@&3@&@ gﬁlggagﬁggé ngé il Heatition of slimination of % %ctor
function is desirable in certain cases, for example in the case of antibodies whose mechanism of
action invojyessblagkng L ardagenisinsdaut met RilkpgmoNiheieells bearing a target antigen. Increased
effector fU%H%%&%“%@%QS?H?%&K% Eﬂe&gﬁeﬁ%ﬁﬁ pﬁ@g%%usaswgmwtﬂmor apd forein

cells, wheredhie, HeResseaaklowdevels:ios examplecianersspecific B cells with jow levels
of FcyRIIB (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 gr infection where an enhanced efficacy of effector
function activity is desired. [00135] In certain embbaﬂrﬁents, the molecules of the invention comprise
one or more modifications to the amino acids of the Fc domain, which reduce the affinity and avidity of

the Fe region and, thus, the molecule of the invention, for one or more FcyR receptors. In other
ombodimente the moleciilee of the invventinon comnrice nne or more modificatinne to the aminn acide of



1001431 Variant Fe domains are well known in the art, and any known Fc variant may be used in the

present m@gt%%@g d?o?,?{]lfer or modify the effector function exhibited by a ml% %% ’Iéj"é u&ventlon

comprising an main (or portion thereof) as functionally assayed, e.g., In an pendent or
macrophage dependent assay. For example, Fc domain variants identified as altering effector function
are disclosed in the Antibody Engineering Technology Art, and any suitable variant disclosed therein
may be usE@9AlthbBsresdndrmutisiutes! jortad] (PECMRIN@nBodiments, the molecules comprise a
variant Fe gegign g haying Lne Qranare-asine-acisk edifications in gne orguesgdegiens, which
modification{s} aitercfredative dotaavid dype-Fezregion) thetR atic: of Affinities oftivecyariant 2@ region to
an activatifi§ FEJRE@UCH #& FeyR IA*E@FC FesRm AprIativetfo andrPabiity P@F@L‘Z?%Elch aéalﬂcyRIIB)
Wild-Type ‘ESt\?%?l%‘f‘bﬁ%% ?rﬁ\tff@ 3/% ?ﬁ@ﬁ?ﬁt@%’ ?§ﬁ8a5ft,§\§fz@t§e§s£§/§aﬁt’?ype %g/arlant
Change mﬁﬁgg @gi gv ere an Fc variant has a Ratio o# Af?lnltleggreater than
1, the methods of the |nvent|on have particular use in providing a therapeutic or prophylactic treatment
of a diseagé¢Hisp BT Covinfeatinn 2o theramel[SEQADR OfGx $8mptom thereof, where an enhanced

e_fficacy of gffegtorcell ﬂé%ﬂ@&p@%gzsé?%g&)ﬂ%%Mﬁwﬁ&%&?ﬁﬂeﬁﬁﬁv%@?f or é@_feCtiOUS
disease. WhetearsEe vateriias asRatio ofAffinitesdessithan-dsthermetkods of the invention have

particular use in providing a therapeutic or prophylactic treatment of a disease or disorder, or the
amelioratidfbadf H dyBpHidih-therdor wikeeeehsd Q4B Mficd8y of effector cell function mediated by

FcyR is degired, @0, auiimmyne ecinflammatenydiserdears.Jable:3distsxgmplary single, double,
triple, quadrtpecand=uinttple mutations foy: whethertheir Ratie afAffinitiestissgraater thareor less than
1. Specifictineliggdatarfecedaaots Aaatio s is ligtsd #1 Tdblet4 te#id hfofe inforavation céﬁéernlng
these mutatfoigIH éggzéat%ﬁ?ﬁfﬁﬁ ﬂﬁﬁ% ﬁé%ﬁ ET%E%B A" ‘antc 24

2009/15173%?@3% Q§§Z§ i?il %ﬁéﬁ éemglgajg( §|ngl% and Mu |pfle WMutations Llsge}g by Ratio

of Affinities Ratio Single Dou e Triple Quadruple Quintuple > 1 F243L D270E R292G R292P F243L &
R292P F2481L & YEROL FR4AUmEn 296 ke 2O SEQIDONR292P & Y300L R292P & V3051 R292P &

P396L‘qugkﬁ%éégggLLPVTLGQPAS ISCKSSQSLL DSDGKTYLNW FLORPGQSPN RLIYLVSKLD 60
SGVPDRESGS GSGIDFTLEI SRVEAEDVGY YYCWQGTHFP LTFGGCTELE IR 112

{00163] chBCC1 VL amino acid sequence (SEQ 1D NO: 37);

DVVMTQTPLT LSVNIGQOPAS ISCKSSQOSLL DTDGKETYLNW LLORPOGSPN 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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P396L & Q419H F243L, P247L & N421K F243L, R292P & Y300L F243L, R292P & V3051 F243L,
R292P & %8%@0’532%1&\(30“ & P396L P247L, D270E & N421K R255L, R?%%M%% D270E,
G316D & R4160 D K392T & P396L D270E, P396L & Q419H V284M L & K370N R292P,
Y300L & P396L L234F, F243L, R292P & Y300L L2351, F243L, R292P & Y300L L235Q, F243L, R292P
& Y300L F243L, P247L, D270E & N421K F243L, R255L, D270E & P396L F243L, D270E, 0316D
&R4166 FR45N, pbrbtinezoo kothaosinF2asrelepoembament (el grtibodist  ®RPOSE VB00L, &

P396L F243knREA2 1Y 305ha% & 3%k el BOC MOE whd0br ¥4 o BSs, th dEed292G &
P396L SEQ ID NQ: 16, SEQ ID NO: 12, SEQ ID NQO: 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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R255L,'D270E, Y300L & P396L D270E, G316D, P396L & R416G L235V, F243L, R292P, Y300L St

P396L L2
P396L F2

3‘§P, Igég%l% ﬁDZQZP, Y300L & P396L F243L, R292P, V3051, Y3
4 E)gc ,L 24701 & N42 1K R255L & P396L R292P & V3051

R psoel

Q41911 F243L, R292P & V3051 WO 2009/151717PCT/US2009/038171 Table 4: Detailed Binding

Information for Exemplary Fe Variants Fe sequence CD16A V158 CD16A F158
[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
gocgacaggoc
aactcactac
cacagectacg

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



CD32B Ratio of Affinities CD16AJCD32B V158 F158 Ratio of Affinities > 1 Class I: Increased

Binding to\&R18.JAgcrpased Binding to CD32B F243L 4.79 3.44 0.84 5.7Q AdPhefAlsdi 4 /L D270E
N421K 2.30 3.45 0.32

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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7.19 10.78 F243L P247L N421K 1.89 1.71 0.17 11.12 10.06 F243L Ft255L D270E P396L 1.75 1.64

0.38 4.61 4,32 F2431 D270E G316D R416G 1.50 1.34 0.20 7.50 6.70 F243&T%25728{% K392T P396L
3.16 2.44 OG5

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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5.55 F243L D270E P396L Q419H 1.46 1.15 0.26 5.62 4.42 F243L R292P 4.73 0.12 39.4 F243L

R292P 4 1‘9(3 9{}&991%537}.9.44 F243L R292P P300L 6.69 2.3 0.32 20.9 7'19PCT/U82009/038171

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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R255L D2 396L
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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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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[00136] In some embodiments, the invention encompasses molecules comprising a variant Fo
region, which variant Fc region does not show a detectable binding to any FeyR, relative to a
comparable 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 FeyRIIA, FeyRIIB, or FeyRIIIA.

[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 FoyRIIA and/or FeyRIIA, relative to a comparable molecule with a wild-type Fe 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.

- 30 -



0.37 3.1 3.7 R292G 1.54 0.256.2 R292P 2.90 0.25 11.60 R292P V3051 1.32 1.28 0.37 3.6 3.46
Class II: DgghersssBinging to CD16; Greatly Decreased Binding to CD32R-R492i7¢ 88471

[60140] In different embodiments, the molecules comprise a variant Fc domain wherein said
variant agonizes at least one activity of an FcyR receptor, or antagonizes at least one activity of an
FcyR receptor. In a preferred embodiment, the molecules comprise a variant that agonizes {or
antagonizes) one or more activities of FeyRIIB, for example, B cell receptor-mediated signaling,
activation of B cells, B cell proliferation, antibody production, intracellular calcium influx of B
cells, cell cycle progression, FeyRITB-mediated inhibition of FoeRI signaling, phesphorylation of
FeyRIIB, SHIP recruitment, SHIP phosphorylation and association with She, or activity of one or
more downstream molecules (e.g., MAP kinase, JNK, p38, or Akt) in the FcyRIIB signal
transduction pathway. In another embodiment, the molecules comprise a variant that agonizes (or
antagonizes) one or more activities of FeeRI, for example, mast cell activation, calcium

mobilization, degranulation, cytokine production, or serotonin release,

[60141) In certain embodiments, the molecules comprise an Fc domain comprising domains or
regions from two or more IgG isotypes (e.g., 1gG1, IgG2, 1gG3 and IgG4). The various 1gG
isotypes exhibit differing physical and functional properties including serum half-life, complement
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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S

of Affinitie D32B

residues 265-269 (B/C loop}, amino acid residues 297-299 (C’/E loop), and amino acid residues
327-332 (F/G loop). In some embodiments, the molecules of the invention comprise variant Fc
regions comprise modification of at least one residue that does not make a direct contact with an

FcvR based on structural and crystallographic analysis, e.g., is not within the Fe-FeyR binding site.

[00143] Variant Fc domains are well known in the art, and any known Fc variant may be used in
the present invention to confer or modify the effector function exhibited by a molecule of the
_invention comprising an Fc¢ domain (or portion thereof) as functionally assayed, e.g., in an NK
dependent or macrophage dependent assay. For example, Fe domain variants identified as altering
effector function are disclosed in the Antibody Engineering Technology Art, and any suitable

variant disclosed therein may be used in the present molecules.

[06144] In certain embodiments, the molecules comprise a variant Fc region, having one or more
amino acid modifications in one or more regions, which modification(s) alter (relative to a wild-
type Fe¢ region) the Ratio of Affinities of the variant Fc region to an activating FcyR (such as
FcyRIIA or FeyRIIIA) relative to an inhibiting FoyR (such as FeyRIIB):

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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V158 F158 Class llI: Increased Binding to CD16; Unchanged Binding to CD32B F2431 R292P Y300L

V3051 P3964 148342 1.05 10.4 2.97 F'243L R292P Y300L P396L 10.08c5:Rbd3 /oS 525
R292P V3051 P396L 1.85 1.90 0.92 2.01 2.07 Class IV: Greatly Increased Binding to CD16;

Increased Binding to CD32B

Table 3: Exemplary Single and Muitiple Mutations Listed by Ratio of Affinities
Ratio | Single Double Triple Quadruple Quintuple
>1 F243L F2431. & F243L, P247L & L234F, F2431, R292P & | L2335V, F243L,

R202P NA2IK Y300L R292P, ¥300L
D270E & P396L
R292G F243L & F243L, RI92P & 12351, F243L, R292P &
Y300L Y300L Y3001 1.235P, F243L,
s
R292P F243L & F243L, R292P & 1235Q, F243L, R292P & 1;.332 g 6;[ 300L
P396L V3051 Y300L
D2HE & F243L, R292P & F243L, P247L, D270E & 52;(')11{ %ggi
P396L P396L N4ZIK & PIO6L
R292P & F2431, Y300L & F243L, R23551, D270E &
Y300L P396L P396L
R292P & P247L, D270E & F243L, D270E, 316D
V3051 N421K & R416G
R292F & R255L, D270E & F2431, D270E, K392T
P396L P3G6L & P396L
Y300L & D270E, G316D & F243L, D270F, P396L &
P396L R416G Q419H
P306L & D270E, K392T & F2431L, R292P, Y300L,
Q4191 P396L & P396L
D270E, P3%6L & F243L, R292P, V3051 &
Q4151 P396L
V284M, R29ZL & F247L., D270E, Y300L
K370N & N421K
R292P, Y300L & R235L, D270E, R292G
P366L & P396L
R255L, D27OE, Y300L
& P396L
D270E, G316D, P396L
R416G
<] Y300L F243L & F243L, R292P &
PIGKL, P396L V3051
P247L &
N421IK
R255L &
P396L
R292P &
V3051
K392T &
P396L
P3061. &
Q419H

233 .




F243L R292P Y300L V3051 P396L 10.06 8.25 1.38 7.29 5.98 D270E G316D P396L R416G 1.22
1.07 1.14 tlo ofé}f%éétles < 1 Class V: Unchanged Binding to CD 16; Ing&g@g%@%m%o CD32B

R255L P3 0.49 Y300L 1.01 1.18
Table 4: Detailed Binding Information for Exemplary Fec Variants
Fe¢ seguence C$11§68A Cl?ilsiA CD32B Rég(; gijAgggg;S
- ' Vis8 | F158
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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0.99 Class VI: Increased Binding to CD16; Greatly Increased Binding to CD32B F243L P396L 1.49

1.60 2.22

Meba /L N421K 1.29 1.73 2.00 0.65 (.).87. R255L P396Ly L3082 22:5:49,0.63 R292P

V3051 1.59 2.11 2.67 0.60

Table 4: Detailed Binding Informatien for Exemplary F¢ Variants

Fc sequence C‘I%ISGSA C;ESGSA CD321B Rétlf;(; gijgf;’;’;gs
V158 | Fis8

Class I11: Increased Binding to CD16; Unchanged .Bindix;g to CD32B
F2431 R292P Y300L V3051 P3G6L 0.9 3.12 1.03 10.4 257
F2431 R292P Y300L P396L 10.06 5.62 1.07 9.40 5.25
R292P V3051 P396L 1.85 1.90 0.92 2.01 267
Class I'V: Greatly Increased Binding to C16; Increased Binding fo CD32B
F243L R292P Y300L V3(5] P396L 10.06 8.25 1.38 7.29 5.98
D270E 316D P396L 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
P396L 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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0.79 K392T P396L 1.49 1.81 2.350.63 0.77 P396L 1.27 1.73 2.58 0.49 0.67 P396L Q4191-1 1.19

s VII: Decreased Binding to CD16; Increased! Unghg dofpindit,g to CD3213
41 60 0.94 1.07 fisfh &

1.191.33
D270E 03

MR

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

M Amino Acid Change(s) CD16AY Chi6AY 324" | Ch32B
One Aming Acid
] JF243L 48 34 | 066 | o8

R29ZP

2.4

0.7

0.3

5 Y300L 1.0 1.2 2.9 12
6 V3051 09 0.6 13 1.2
7 A330V 0.6 1.2 0.4 0.3

Two

Armino acids

9 F243L

P3S6L

2.2

2.0

1.5

1.6

Three Amino Acids

1

2 3F243L

R252P

Y300L

7.4

10

4 JF243L R262P P396L 6.3 3.4 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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0.88 [00146] In other embodiments, the molecules comprise a variant Fe region having one or more

amino acidggyhgsittiens, which substitutions alter (relative to a wild-type Fedpgignhdhgshinding of the
variant Fe region, e.g., enhance the binding to an activating FcyR (such as FcyRIIA or FcyRIIIA)

and/or reduce the binding to an inhibiting FcyR (such as FcyRIIB). Various Fe mutations having one or
more aming acid changes were engineered and analyzed by surface plasmon resonance for koff, as
shown in 1{3%437%.@E&&?&%Poﬁ‘%“&&%%‘?&?’%i%‘?ﬁﬁ%g*i%??&ﬂ&%:%‘ifﬁi\ﬁ@% AEETRTHBG Dy
BlAcore anibysisamddifieciivcdarparpdywithi those:fotithenwilbtypaifabjewit v dhan atiou@esmMes '</mutant
LT) indicatgd fﬂtgg%ggp:t-hand columns of Table 5 with respect to each FcyR tested. WO
2009/151717 PCT/US2009/038171 Table 4: Comparison Of koff Of Fe Mutants to Wild-Type Fe
Amino Acid Change(s)CD16AVCD16AFCD32A]l CD32B One Amino Acid F243L.4,83.40.60.8
3R292P2.4% é’ﬁ)‘?b%?sa SRS TP LTGE I6VP50B1 G OF 81781 B AR B 15 A6 onsT{§ - Amino
acids 9 F243:R 8961522 209 b5106thasP24 31 R2BPP 2461270, 3072262, 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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Three Amino Acids Abbreviations: M, Mutant Number; nd, no detectable binding; nt, not tested.
Values Wit%??{g 'gfﬁrﬁnce 0.8 fold) from wild-type in either direction are igb z(ﬁ%ggfgldenotes Fc
mutants identi |ed9 irectly by yeast display; all other mutants were constructed by site-directed
mutagenesis. - 36 - [00147] There is also extensive guidance in the Antibody Engineering
Technology Art concerning desirable modifications. Exemplary modifications that may be desirable in
certain cirdgiidtahBisd GhemEtiBeiotfOfodduspinea @pé@é}@)gﬁﬁﬁﬂi’?ﬁbh@ﬁiﬁwgﬁﬁh%{@ﬁ’eﬂi%s, any
amino acidroegificatiens (e -1 substiutions)at g of f0sHianso2 350: 2406 2Atmat3s: 244,184, 262,

263, 269, 298, 328, or 330 eferably on re of the followjr idues; 0 0, L241,
1243, H24%W2‘§@?&%§§%&?§3%’ Iﬁr?%aﬁlfgrg?ﬁt?g%%@i&%m %%Egéﬁg %%Hgﬁltl %%Cfe}g%%é,)gny amino
acid modificamong (E5g4%apRitdiioakpaeany df pubitine. 26812600 78:1.202.52v.5, 9278, 988384285, 286,

289, 292, 393,304 vBOB BRI 301309, 3811 B33, B3t 335.(33Ps) IKEMPe 360137813746, 416, 419,
430, 434, 435, 437, 438 or 439 7e}nd refera%ljy one or more of the followin rei%%%gr:? 280, 0280,
| ) 3 0]

Y280, G290 /BP0 arpEialsas Nz K bRl B e [ BHod I sgaupdgs: 1968'%00149] In
a preferred ehnbadihé4T; I657aiiarkesregiens(il988 bivdian Ry 3vith ars dtersdNaffinity2483 amino
acid modifieations-(e;qosuistiutigns). al any of-N0StIgNS RSB 286,258, 305, ABAP%ATR272, 276,
278, 280, 283, 285, 286,289, 790,292, 293,294, 295, 296, 298, 300, 301, 303, 305, 307, 309, 312,
320, 322, 3¥6,%3485330, 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 Fe region has any of the following residues:
A256, N26B0QR2T 2rii286] QRA86s BRB6: ARG, H280nARE8IMB0E 38R P p&BROs MBB0 2833281,R320,
E322, A326,D326, £326,N326. 5326,K339. 733944333, AB34E 3R, HA34ck334, M334,0334,
V334, K335, 0335, A359, A360 or A43d8&?615(§ﬁm a différenf embodiment, in variant Fe regions that
bind an Fc%ﬂ(@ﬁf»i?sg) ?@9@9%871)%%#%9@ cd: ﬁi@?aﬁéﬁ%é@cﬁ%%ﬁfﬂféﬁgns (e.g.,
substitutions) at any of positions 252, 254, 265, 268, 269, 270, 278, 289, 292, 293, 294, 295, 296, 298,
300, 301, 303532 P8R4 BR 1)r320 888385888 84Der373:376]i 582108881889 #dm 2ddds 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 acid modifications (e.g., substitutions) at any of
positions 280,283, 28558885088300r B8K; 298, 300, 301, 305, 307, 309, 312, 315, 331, 333, 334,
337, 340, 3608378, 393842480, iy diffsy@nri embodiment, in variant Fe regions that binds FcyRIIA
with an enhanged affinity, f in idues: A255, A256, A258, A267, A268, N268, A272,
Q272, A276, A&2€80, A%%: %@?g? gyzv%%g,{g‘;%, S286, A290, S290, M301, E320, M320, Q320,
R320, E322, A326, 326, E3562832633(830, A331, Q335, A337 or A430. [00152] In other
embodiments,ghe inygntion encompasses the use of any Fe variant known in the art, such as those
disclosed in Jefferis %Q{Og%()gg ) hnmunol Lett 82:57-65; Presta et aL (2002) Biochem Soc Trans
30:487-90; Idusogie &t at J J Immunol 166:2571-75; Shields et at (2001) J Biol Them
276:6591-6604: |dusdgfe e13at L 2500) 2B hinmifol:164:4178-84; Reddy et at (2000) J Inununol
164:1925-33; xu et a4 {2900y celkhnmunel200:16-26; Armour et at (1999) Fur | Immunol 29:2613-24;
Jefferis et at (1996) Inununol Lett 54:101-04; Lund et at (1996) J Immunol 157:4963-69; Hutchins et at
(1995) Proc. Natl. AcAtsét P 280 92491980-84; Jefferis et at (1995) Immunol Lett. 44:111-17; Lund
et aL (1995) FASEB 343K, 1431 94 fNegieietas (1 9@V rarEplamation 57:1537-43; Lund c/at (1992) Mol
Immunol 29:5:%{-59; Lgﬁl 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, 7,276,586; and 7,317,091; and PCT Publications
WO 00/42072Tand P@45¥W 0O 99/58572. [00153] Preferred variants include one or more modifications at
any of positiong;, 2282230, 233, 34,7233, 234, 235, 239, 240, 241, 243, 244, 245, 247, 262, 263, 264,
265, 266, 271, 273, 275, 2 96, 297, , 299, 302, 304, 305, 313, 323, 325, 326, 328,
330 or 332. [00154] égr icgézré% %fe%%%g’\%g%éﬁfszf%ngghde one or more modifications selected from
groups A-Al: AQ.B. Qo633 B83IF263M or 263T;

P 264F, 264E, 264R, 2641, 264 A, 264T or 264W,

Q 265F, 265Y, 265H, 2651, 2651, 265T, 265V, 265N or 265Q;

R 2606A, 2661, 266M or 266T,

S. 271D, 271E, 271N, 271Q, 271K, 271IR, 2718, 2717, 2714, 271A, 271V, 271L, 2711,
271F, 271M, 271Y, 271W or 271(;

T. 2731,
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G. H. 1. J. K. L. M. N. O. P. Q. R. S. T. 228E, 228K, 228Y or 2280; 230A, 230E, 230Y or 2300;
231E, 231231 234P or 2310; 232E, 232K, 232Y, 2320; 233D; 2341 0p234RsA3mRk1285Q, 235P,
2351 or 235V; 239D, 239E, 239N or 239Q; 240A, 2401, 240M or 240T; 243R, 243, 243Y, 243L, 243Q,
243W, 243H or 2431; 244H; 245A; 2470, 247V or 247L; 262A, 262E, 2621, 262T, 262E or 262F;

263A, 2631, 263M or 263T; 264F 264E, 264R, 2641, 264A, 264T or 264W:;
275L or 275 W;

v 281D, 281K, 281Y or 281P;
W. 2B4E, 284N, 284T, 284L, 284Y or284M;
X 291D, 291E, 291Q, 291T, 291H, 2911 or 251G,
Y. - 299A, 299D, 299E, 299F, 299G, 299H, 2991, 29§3K, 2991, 299M, 299N, 299P, 299Q,
299R, 2998, 299V, 299W or 299Y;
3025
AA. 304D, 304N, 3047, 304H or 304L
AB. 305L
AC. 313F;
AD. 3235 _
AE., 323A, 323D, 325E, 325G, 325H, 3251, 3251, 325K, 325R, 3258, 325F, 325M, 325T,
325V, 325Y, 325W or 325P;
AF. 328D, 328Q, 328K, 328R, 3288, 328T, 328V, 3281, 328Y, 328W, 328P, 328G, 328A,
328E, 328F, 328H, 328M or 328N;
AG. 330L, 330Y, 330f or 330V;
AH. 332A, 332D, 332E, 332H, 332N, 332Q, 3327, 332K, 332R, 332§, 332V, 3321, 332F,
332M, 332W, 332P, 332G or 332Y; and
AL 336E, 336K or 336Y.

N

[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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265F, 265Y, 265H, 2651, 265L, 265T, 265V, 265N or 265Q; 266A, 2661, 266M or 266T; 271D, 271E,
271N, 271%@@@%@[{% 271S, 271T, 271H, 271F, 271M, 271Y, 271W %E%@%&%@%ﬁilA 271V,
271L, 2711, 51717 U. 275L 01275W; PCT/US2009/038171 V. , , 281Y or

281P; W. 284E, 284N, 284T, 284L, 284Y or284M,;

18 F243L / V2621 / V264W . 71 $239D / V2641 / S298A /1332

19 P243L/ V2641 72 S239E / D265N

20 1.328D /1332E 73 S239EF / D2650Q)

21 L328E /I332E 74 S239F / 1332D

22 L328H /1332 75 S239E /13328

23 L3281 /1332K 76 S239E /I332N

24 L328M / I332E 77 S239E /13320

25 L328N /I332E 78 S239F / N297D / I332E

26 1.328Q /1332E 79 S239F / V2641 / A330Y /1332 F

27 L3287 /1332F 80 S239F / V2641 /1332 F

28 L328V /1332E 81 S239F / V26417 S298A / A330Y /13328

29 N297D / A330Y / [332E 82 S239N / A330L / I332E

30 N297D / 1332E 83 S239N 7 A330Y /J332E

31 N297D / 1332E / S2391 / A330L 84 §239N /1332D

32 N297D / S298A / A330Y /T 3328 85 S239N/1332E

33 N297D / T299L / I332E 86 S239N / I332N

34 WN297D / T299F / I332E / N297D / 87 S239N /13320
T299H / 1332E

35 N2G7D / F2991 / 1332E 88 S239N18298A / I332F

36 N297D / T299L / 1332E 89 $239Q) /1332D

37 N297D / T299V / 1332E 90 S239Q) /13328

38 N297E /1332 9] 8239Q / 1332N

39 N2975 /1332E g2 $239Q /13320

40 P230A /F233D/1332E 93 8239() / V2641 /13328

41 P244H / P24SA [ P24TV 94 S298A /1332F

42 $239D/ A330L / 1332F g5 V264F / N297D / I332E

43 S239D / A330Y /1332E 96 V2641 / A330L /1332

44 $239D/ A330Y /I332E / K326E 97 V2641 / A330Y / I332F

45 S239D / A330Y /[3328 / K3267T 98 V2641 /1332E

46 S239D / A330Y /I332E / L234] 99 V26417 §298A / 1332E

47 $239D / A330Y /I332E / L235D 100 1 Y296D/N297D /1332

48 $2391 / A330Y / 1332E / V2401 101 | Y296E /N297D /1332 F

49 $239D / A330Y /I332E / V264T 102 | Y296H /N297D / 1332E

50 $239D/ A330Y / I332F / V2661 103 | Y296N/N297D / I332E

51 $239D/ D265F / N297D / I332E 104 | Y296Q/N2971/1332E

52 $239D / D265H / N297D> / 1332 105 | Y206T /N207D / 1332F.

53 $239D / D2651/ N297D / 1332

[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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X. 291D, 291E, 291Q, 291T, 291H, 2911 or 2910; ~ Y. 299A, 299D, 299E, 299F, 2990, 299H, 2991,

299K, 299 298Mn 39N, 299P, 299Q, 299R, 299S, 299V, 299W or 299 ~rrrrs2009/038171

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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Z. 3021,

AA. 304D, 304N, 304T, 304H or 304L AB. 3051,
WO 2009/151717 ‘ PCT/US200%/038171

[{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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AC. 313F; AD. 3231; AE. 325A, 325D, 325E, 3250, 325H, 3251, 325L, 325K, 325R, 325S,
325F, 325Mo3%d151717 | PCT/US2009/038171

{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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325V, 325Y, 325W or 325P; AF. 328D, 328Q, 328K, 328R, 328S, 328T, 328V, 3281, 328Y, 328W,

328P, 328Q, 3284, 328F, 328F, 328H, 328M or 328N;  AG. PCT/US2009/038171

heterologous polypeptide to generate a desired fusion protein. The fusion does not necessari]jf
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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isolating and amplifying a DNA fragment encoding a desired antibody or polypeptide fragment, by
poiymefase chain reaction (PCR). Oligomucleotides that define the desired termini of the DNA
fragment are empioyed at the 5' and 3' primers in the PCR. Preferably, antibody and polypeptide
fragments share at least one biolegical and/or immunological activity with the native antibody or

polypeptide disclosed herein,

[60170] In some embodiments, a polypeptide of the invention further comprises a dimerization
domain, which can comprise a dimerization sequence, and/or sequence comprising one or more
cysteine residues. In some embodiments, the dimerization domain will be located between an
antibody heavy chain or light chain variable domain and at least a portion of a viral coat protein,
and one or more disulfide bond and/or a single dimerization sequence may be present in the
dimerization domain to provide for bivalent display. In some embodiments, heavy chains of an
F(ab), will dimerize at a dimerization domain not including a hinge region. The dimerization

domain may comprise 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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and a Vg domain, from the same or different antibodies, which are covalently linked such that the
domains are constrained from self assembly. Imteraction of two of the polypeptide chains will
produce two Vi -Vy pairings, forming two epitope binding sites, i.e., a bivalent molecule. Neither
the Vy or Vi domain is constrained to any position within the polypeptide chain, nor are the
domains restricted in their relative positions to one another; the only restriction is that a
complementary polypeptide chain be available in order to form functional diabody. The domains
may be separated by a peptide linker, and the polypeptide chains may be engineered to comprise at
least one cysteine residue on each chain, so that interchain disulfide bonds may be formed to

stabilize the diabody.

{00173] Where the V. and Vg domains are derived from the same antibody, the two
complementary polypeptide chains may be identical, resulting in a bivalent monospecific antibody,
or may be different, resulting in a bivalent bispecific antibody (e.g., one that binds ton two
different epitopes on the same antigen). Where the Vi, and Vy domains are derived from
antibodies specific for different antigens, formation of a functional bispecific diabody requires the
interaction of two different polypeptide chains, i.e., formation of a heterodimer. In a particular
embodiment, at least one epitope binding site of the diabody is specific for an antigen on a
particular cefl, such as a B-cell or T-cell, a phagocytotic cell, a natural killer (NK) cell or a

dendritic cell.

[06174] In various embodiments, one or more of the polypeptide chains of the diabody comprises
an F¢ domain. Fc domains in the polypeptide chains of the diabody molecules preferentially
dimerize, resulting in the formation of a diabody molecule that exhibits immunogiobulin-like
properties, e.g., Fe-FeyR interactions. Fe comprising diabodies may be dimers, e.g., comprised of
two polypeptide chains, cach comprising a Vi domain, a V|, domain and an Fc domain, In various
embodiments, one or more of the polypeptide chains of the diabody comprises a hinge domain,
which may be derived from any immunoglobulin isotype or allotype inchuding IgA, IgD, IgG, IgE
and IgM. In preferred embodiments, the hinge domain is derived from IgG, wherein the IgG
isotype is IgG1, IgG2, 1gG3 or 1gG4, or an allotype thereof. The hinge domain may be engineered
into a polypeptide chain in any position relative to other domains or portions of the chain, and in
certain circumstances may be engineered together with an Fc domain such that the diabody

molecule comprises a hinge-Fc domain.

[00175] In other embodiments, diabody molecules comprising Fc domains may be tetramers,
which may comprise two “heavier” polypeptide chains (i.e. a polypeptide chain comprisinga Vi, a
Vy and an Fe domain), and two “lighter” polypeptide chains (i.e., a polypeptide chain comprising a

Vi and a V). Such lighter and heavier chains may interact to form a monomer, and interact via
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their unpaired Fc domains to form an Ig-like molecule, which may be a DART molecule. Such an

Ig-like diabody is tetravalent and may be monospecific, bispecific or tetraspecific. The Ig-like
DART species has unique properties, because its domains may be designed to bind to the same
epitope (so as to form a tetravalent, mono-epitope specific Ig-like DART capable of binding four
identical antigen molecules), or to different epitopes or antigens. For example, its domains may be
designed to bind to two epitopes of the same antigen (so as to form a fetravalent, mono-antigen
specific, bi-epitope specific Ig-like DART), or to epitopes of different antigen molecules so as to
form 2 tetravalent Ig-like DART having a pair of binding sites specific for a first antigen and a
second pair of binding sites specifie for a second antigen). Hybrid molecules having combinations

of such attributes can be readily produced.

{06176} Although not intending to be bound by a particular mechanism of action, the diabody
molecules of the invention exhibit enbanced therapeutic efficacy relative to therapeutic antibodies
known in the art, in part, due to the ability of diabody to immunospecifically bind a target cell
which expresses a particular antigen (e.g., FeyR) at reduced levels, for example, by virtue of the
ability of the diabody to remain on the target cell longer due to an improved avidity of the
diabody-epitope interaction. 'Thus, the diabodies of the invention have particular utility in
treatment, prevention or management of a disease or disorder, such as cancer, in a sub-population,

wherein the target antigen is expressed at low levels in the target cell population.

[06177] Due to their increased valency, low dissociation rates and rapid clearance from the
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 (Fitzgerald et 4. (1997) Protein Eng.
10:1221). Of particular importance is the cross linking of differing cells, for example the cross
linking of cytotoxic T cells to tumor cells (Staerz et al. (1985) Nature 314:628-31; Holliger ef al.
(1996) Protein Eng. 9:299-305). Diabody epitope binding domains may also be directed to a
surface determinant of any immune effector cell such as CD3, CD16, CD32, or CD64, which are
expressed on T lymphocytes, natural killer (NK} cells or other mononuclear celis. In many
studies, diabody binding to effector cell determinants, e.g., Foy receptors (FeyR), was also found to
activate the effector cell (Holliger er al. (1996) Protein Eng. 9:299-305; Holliger er al. (1999)
Cancer Res. 59:2909-2916). Normally, effector cell activation is triggered by the binding of an
antigen bound antibody to an effector cell via Fe-FeyR interaction; thus, in this regard, diabody
molecules of the invention may exhibit Ig-like functionality independent of whether they comprise
an Fc¢ domain. By cross-linking tumor and effector cells, the diabody not only brings the effector
cell within the proximity of the tamor cells but leads to effective tumor killing, Cao and Lam
(2003) Adv. Drug. Deliv. Rev. 55:171-97.
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[006178] The diabody molecules of the present invention can be produced using a variety of

methods, including de novo protein synthesis and recombinant expression of nucleic acids
encoding the binding proteins. The desired nucleic acid sequences can be produced by
recombinant methods (e.g., PCR mutagenesis of an ecarlier prepared variant of the desired
polynucleotide) or by solidnph.ase DNA gynthesis. Preferably recombinant expression methods are
used. In one aspect, the invention provides a polynucleotide that comprises a sequence encoding a
CD16A Vy and/or Vi; in another aspect, the invention provides a polynucleotide that comprises a
sequence encoding a CD32B Vg and/or V. Because of the degeneracy of the genetic code, a
variety of nucleic acid sequences encode each immunoglobulin amino acid sequence, and the

present invention includes all nucleic acids encoding the binding proteins described herein.
B7. Preduction of Antibodies

[00179] The antibodies of the preferred embodiments of the invention may be produced or
obtained in any of a variety of ways. For example, such antibodies may be obtained from plasma,
synthetically, recombinantly or transgenically, via cell (e.g., hybridoma culture), etc. The
production of synthetic proteins has been described in, e.g., Dawson er al. (2000) Ann. Rev
Biochem. 69:923-960; Wilken et al. (1998) Curr. Opin. Biotechnol. 9(4)%:412-426; and
Kochendoerfer er al. (1999) Curr. Opin. Chem. Biol. 3(6):665-671.

[00%80] Production of recombinant and transgenic antibodies has been described in, e.g., Wang et
al. (2007) 1Drugs 10(8):562-565; Hagemeyer et al. (2007) Semin. Thromb. Hemost. 33(2):185-
195; Rasmussen ef al. (2007) Biotechnol. Lett. 29(6):845-852; Gasser er al. (2007) Biotechnol.
Lett. 29(2):201-212; Aubrey ef al. (2006) J. Soc. Biol. 200(4):345-354; Laffly et al. (2006) J. Soc.
Biol. 200(4):325-343; Jefferis (2005) Biotechnol Prog. 21(1):11-16; Smith et al. (2004) J. Clin.
Pathol. 57(9):912-917; Kiprivanov ez al. (2004) Mol Biotechnol. 26(1):39-60; Fischer er al. (2003)
Vaceine 21(7-8):820-825; Maynard et al. (2000) Ann. Rev. Biomed. Eng. 2:339-376; Young ef al.
(1998) Res. Immunol. 149(6):609-610; and Hudson (1998) Curr. Opin. Biotechnol. 9(4):395-402.

[00.181] Production of antibodies via cell (e.g., hybridoma) culture has been described in, e.g.,

Laffly et al. (2006), supra; Aldington et al. (2007) J. Chromatogr. B 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 er al, (2006) Adv. Drug Deliv. Rev. 58(5-6):671-685; Even et al. (2006) Trends

Biotechnol. 24(3):105-108; Graumann et af. (2006) Biotechnol. J. 1(2):164-86; U.S. Patent No.
7,112,439; and U.S. Patent Publications Nos. 20070037216 and 20040197866.

[00182] Antibodies may be produced via phage display methods, such as those disclosed in, e.g.,
Brinkman et al. (1995) 1. Immunol. Methods 182:41-50; Ames ef al. (1995} J. Immunol. Methods
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184:177-86; Kettleborough et al. (1994) Eur. J. Immunol. 24:952-58; Persic et al. (1997) Gene
187:9-18; Burton et al. (1994) Advances in Immunology 57:191-280; PCT Publications WO
90/02809; WO 91/10737, WO 92/01047;, WO 92/18619; WO 93/11236; WO 95/15982; WO
95/20401; and U.S. Patent Nos. 5,698,426; 5,223,409; 5,403,484; 5,580,717, 5,427.90%;
5.750,753; 5,821,047; 5,571,698; 5,427,908; 5,516,637; 5,780,225; 5,658,727; 5,733,743 and
5,969,108. Phage display technology can also be used to increase the affinity of an antibody for its
antigen. The technology, referred to as affinity maturation, employs mutagenesis or CDR walking
and re-selection using the cognate antigen to identify antibodies that bind with higher affinity to
the antigen when compared with the initial or parental antibody. See, e.g., Glaser ef al. (1992} J.
Immunology 149:3903; Wu et al. (1998) Proc. Natl. Acad. Sci. (U.S.A.) 95:6037; Yelton er al.
(1995) J. Immunology 155:1994; Schier et al. (1996) J. Mol. Bio. 263:551.

{60183) Monoclonal antibodies may be made by a variety of methods known to those skilled in
the art, for example, hybridoma methods as described in, e.g., Kohler ef al. (1975) Nature 256:495,
Kozbor er al. (1983) Enmunology Today 4:72, or Cole et al. {1985) Monoclonal Antibodies and
Cancer Therapy, Alan R. Liss, Inc., pp. 77-96, or recombinant DNA methods as described in, e.g.,
1.8, Pat. No. 4,816,567, or the antibodies may be isolated from phage antibody libraries using the
techniques described in Clackson et al. (1991) Nature 352:624-628 and Marks et al. (1991) J. Mol.
Biol. 222:581-597, for example. Various procedures well known in the art may be used for the
production of polyclonal antibodies to an antigen of interest. For example, various host animals
can be immunized by injection with an antigen of interest or derivative thereof, including but not
limited to rabbits, sheep, goats, dogs, mice, rats, and guinea pigs, and after allowing for an

immunological response, the antibodies can be identified from the sera of the immunized animals.

[00184] Bispecific antibodies may also be made, for example through the co-expression of two
immunoglobulin heavy chain-light chain pairs, where the two chains have different specificities,
followed by purification of the desired molecule using affinity chromatography, as described by
Milstein ef af. (1983) Nature 305:537-39, WO 93/08829, Traunecker et al. (1991) EMBO J.
10:3655-39. In a different approach, antibody variable domains with the desired binding
specificities (antibody-antigen combining sites) are fused to immunoglobulin constant domain
sequences, for example to a heavy chain constant domain, comprising at least part of the hinge,
Ci, and Cyps regions. The nucleic acids encoding these fusions may be inserted into the same or

different expression vectors, and are expressed in a suitable host organism.

[00185] Fully human antibodies (also referred to as completely buman antibodies) may be
produced using transgenic mice that are incapable of expressing endogenous immunoglobulin

heavy and light chains genes, but which can express human heavy and light chain genes, The
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transgenic mice are immunized in the normal fashion with a selected antigen, e.g., all or a portion
of a polypeptide of the invention. The human immunoglobulin transgenes harbored by the
transgenic mice rearrange during B cell differentiation, and subsequently undergo class switching
and somatic mutation. Thus, using such a technique, it is possible to produce therapeutically
useful 1gG, IgA, TeM and IgE antibodies. An overview of this technology for producing human
antibodies is described in, for example, Lonberg and Huszar (1995) Int. Rev. Immunol. 13:65-93,
and U.S. Patent No. 5,633,425. Fully human antibodies can also be produced using other
techniques known in the art, including phage display librarics, as described by Hoogenboom and
Winter (1991) J. Mol. Biol. 227:381 and Marks et al. (1991) J. Mol. Biol. 222:581. Fully human
antibodies may also be obtained commercially from, for example, Abgenix, Inc. (Freemont, Calif.)
and Genpharm (San Jose, Calif)). Fully human antibodies that recognize a selected epitope may be
generated using a technique referred to as “guided selection.” Tn this approach a selected non-
human monoclonal antibody, ¢.g., 2 mouse antibody, is used to guide the selection of a completely
human antibody recognizing the same epitope, as described by, e.g., Jespers et al. (1994)
Biotechnology 12:899-903.

[06186] The present invention also includes polynucleotides that encode the molecules of the
inventicn, including fhe polypeptides and antibodies, as well as vectors comprising the
polynucleotides, and host cells comprising the vectors. The polynucleotides encoding the
moleculeé of the invention may be obtained, and the nucleotide sequence of the poiynucleotides
determined, by any method known in the art, for example, recombinant DNA techniques, site
directed mutagenesis, PCR, etc. Tn one embodiment, human libraries or any other Hbraries
available in the art, can be screened by standard techniques known in the art, to clone the nucleic

acids encoding the molecules of the invention.
B8. Characterization of Antibodies

[00187] The antibodies of the present invention may be characterized in a variety of ways. In
particular, antibodies of the invention may be assayed for the ability to immunospecifically bind to
an antigen, ¢.g., HER2/neu, or, where the molecule comprises an Fc domain (or portion thereof)
for the ability to exhibit Fe-FeyR interactions, i.e. specific binding of an Fc domain {or portion
thereof) to an FoyR. Such an assay may be performed in solution (c.g., Houghten (1992)
Bio/Techniques: 13:412-421), on beads (Lam (1991) Nature 354:82-84), on chips (Fodor (1993)
Nature 364:555-556), on bacteria (U.S. Patent No. 5,223,409}, on spores (U.S. Patent Nos.
5,571,698; 5,403,484; and 5,223,409), on plasmids (Cull ef al. (1992) Proc. Natl. Acad. Sci.
(U.S.A.) 89:1865-1869) or on phage (Scott and Smith (1990} Science 249:386—39{); Devlin (1990)
Science 249:404-406; Cwirla ef al. {1990) Proc. Natl. Acad. Sci. (U.S.A.) 87:6378-6382; and
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Felici (1991} J. Mol Biol. 222:301-310).  Molecules that have been identified to
immunospecifically bind to an antigen can then be assayed for their specificity and affinity for the

antigen.

[006188] Immunoassays which can be used to analyze immunospecific binding, cross-reactivity,
and Fc-FoyR interactions include, but are not limited to, competitive and non-competitive assay
systems using techniques such as western.blofs, radioimmunoassays, ELISA (enzyme linked
_immunosorbent assay), “sandwich” immunoassays, immunoprecipitation assays, precipitin
reactions, gel diffusion precipitin reactions, immunochromatographic assays, immunodiffusion
assays, agglutination assays, complement-fixation assays, immunoradiometric assays, fluorescent
immunoassays, and protein A immunoassays, etc. (see, e¢.g., Ausubel er al, 2008, Current

Protocols in Molecular Biology).

[06189] Binding affinity for a target antigen is typically measured or determined by standard
antibody-antigen assays, such as Biacore competitive assays, saturation assays, or immunoassays

such as ELISA or RIA.

[001906] Preferably, fluorescence activated cell sorting (FACS), using any of the techniques
known to those skilled in the art, is used for immunological or functional based assays to
characterize molecules of the mvention. Flow sorters are capable of rapidly examining & large
number of individual cells that have been bound, ¢.g., opsonized, by molecules of the invention
(e.g., 10-100 million cells per hour). Additionally, specific parameters used for optimization of
antibody behavior, include but are not limited to, antigen concentration, kinetic compefition time,
or FACS stringency, each of which 'may be varied in order to select for antibody molecules which
exhibit specific binding properties. Flow cytometers for sorting and examining biological cells are
well known in the art. Known flow cytometers are described, for example, in U.S. Patent Nos,
4,347,935, 5,464,581; 5,483,469; 5,602,039; 5,643,796; and 6,211,477. Other known flow
cytometers are the FACS Vantage™ system sold by Becton Dickinson and Company, and the

COPAS™ gystem sold by Union Biometrica.

[60191] Surface plasmon relsonance-based assays may be used fo characterize the kinetic
parameters of an antigen-binding domain or Fe-FeyR binding. Any method known to those skilled
in the art may be used, for example the teclmology described in, e.g., Dong er 4/, {2002) Review n
Mol. Biotech. 82:303-323; Mullet er al. (2000) Methods 22:77-91; Rich er al. (2000) Current
Opinion in Biotechnology 11:54-61; Fivash er of. (1998) Current Opinion in Biotechnology 9:97-
101; and U.S. Patent Nos. 6,373,577, 6,289,286 5,322,798; 5,341,215; and 6,268,125. The data is

used to plot binding curves and determine rate constants, for example, K, Ko, and the apparent
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equilibrium binding constant K, for example as described in, e.g., Myszka (1997) Current Opinion
in Biotechnology 8:50-57; O’Shannessy et al. (1996) Analytical Biochemistry 236:275-283;
Morton 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 Biotechnology 5:65-71; and
Chaiken et al. {1992) Analytical Biochemistry 201:197-210. In preferred embodiments, the
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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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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[{30198] Certain embodiments of the present invention relate to pharmaceutical compositions
comprising 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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[00156] Effector function can be madified by techniques such as those described in the Antibody
Engineeringd sglanlpgy Art, or by other means. For example, cysteine resigeig{Siomnassgiintroduced
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 et at (1992) J. Exp Med.
176:1191-%195; anlrE21&MBHALT9852) J. Immunol. 148:2918-2922. Homodimeric antibodies with
enhanced anti-tumor activity may also be prepared using heterobifunctional cross-linkers as described
in Wolff et 402019 93)-@ahcediRedeatot BBYIB60-2865Y Amenativeniiapntrtiibriy ewntbeveligheered
which has duakEcregionsangmay:therehihave enhanced soppliament hsis-and ARCGEnsapabilities.
Stevenson et aL (1989) Anti-Cancer Drug Desjgn 3:2 ,9-£230. WO 2009/%1%151717PCTgUd82009/038171
B2.SequedBE Bt AR Top T PEeR5h ,%%’qi?éﬂ*?& CRIBHHESHS RS hayP B hE RSt Hon,
deletion, othadgitiniuafanenpisee rectesicuas domhesainib dolyteripeiytppptidsithar e uesivest change in
the amino AqidSEANENESARCAMPARAIP ieAalive SaaNANER, CHdaRcsifdeletIBlg MNeh amino

acid residue may be inserted, substituted or deleted without adversely affecting the desired activity
may be fodHacHyecomiyatingmeosdefie MU 2Hthdly oF %W@B%/ﬁé Wtﬂ&%m%ﬂ%?@@ous
known projgif: soleciles anfdminimiaing shenaumbgtiol aminparaitsequeRteehmegeswmsids, in
regions of high. homology. The variation allowed may be determined hy systematicall I
insertions,IE!k(S‘:}Fel{|183[?"1’5r?)ﬁr)lg;setéj1 %tﬁuﬁlgﬁ‘gﬁ of af n%’sé%rlldﬁiﬁntﬁg@(%ﬁlgﬁéén é%ng;%ésst?né: t %e%séﬁu ti%g@variants
for activity iefibiteddippasre. fullifervgth ot msndien ieihe Seanbhre [OUXSEY ArpmerEsdodsEtutions
may involvg Jhe fNSERAHYERENRBIGRN SEERLVERHBS HiLHaR0L MRB R LIRS Sleie Fe dabGh
substitutions are well-known in the art, for example a conservatiye subslg: tion entails re Idacing an
amino acidvith SHtHaFgniigeetid %ﬁ%ﬁilﬁ@ﬂé&ﬁ?ﬁr a%ﬁg?)‘?‘l%é) ichl propertied steR as the
replacemenicafadétlcici initha sesininkdignedondervafive substitutimddgenepty: emditrbplesing an
amino acid“%\/oiétgogrsm%}I}%ﬁm@g%g%dr%%wbgﬂ@%%%_structuraI and/or chemical properties, for example

an acidic amino acid (e.g., Gin) may be replaced with a basic amino acid (e.g., Asn). 1001591 A
particularly preferred type of substitutional variant involv ubstituting one or.more h riable
region resiﬁ%@g%f%nﬂgi’éﬁtg Arftbbdsrreatd ﬁ%imli}f f ﬂ%i‘ﬁ aft ant 8%%?/)?{ mgyjé’? %g:ﬂ%%{ ain a
variant antinddy Rayiigsimpydvad tbisbogitalpropertiamgeiativestortive parBritinditibedy. theedavenient
way for generajing,sush.subsyiufonal variants nalves afficty metkeaiianusiasabage display. Briefly,

several hypervariable region sites are'mutated to generate all possible amino substitutions at each
site, the arfisGReyarts tHnhgenchaten drelufsplasia SRVl ey aREMmE phdGRRLISPISYEE Y ariants
are then scigapegddabtheirhiolagicnl Betvéydegs, bndiogatiribge ndodendoiideitity sandidate
hypervariable;reqion sites for modificalion, planing, scanning.pulagenesia canRgeomego dentif
hypervaria Teurl'eglon fesiduies contribu INg signi |cantf§/ to antigen binding. Alternatively, or additionally,
it may be benwhicitio dndlyri.a ehyastisl STYRIAEEBGBthSERTER NS ORPEEM BNt/ 3t efftiFeontact
points betwges.theantibedy angisantigeer, Jysh-sritactuesidueparapeigfhpingdasidues, are

candidates for substitutjon according to.the techniques. elaborated herejn. Once such variants are
Cameratod 412 HIA R CEFAI B S B e i Bl b AT it
superior propertiesdn phe cmrarEasickantassajsdngychegelecteddorcturther devefopment2,[00160]
The modifiﬁ%%g@amc%;l Bjﬂé’ﬁk\éﬁc”l‘éuh&%ﬁ?oﬁﬂﬁ%ﬁ%,gmQHgﬁ%SEH%%QGﬁQdHJQ&MBMWWa'

amino acids, for example by methods such asthose described in, e.g., Wang et al. (2002) Chem.
Comm 11-Felanesy scstPooe sielicern oams Bt s ass LM S S Lr (BUBAFEHER "E8mm.
19:1897-1@4irNiginative satagiesdesusoothaenywoasterponsipipionrth e dissyitkesisef amino
acyl-tRNA, as described in, e.g., Tang et al. (2001) J..Am, Chem, 123 :11089- 0; Kiick et
al. (2001) I’—Sﬁ?gléiﬁ?%ﬁg?gi?ﬂégglé&%l]cfﬁ&gpré)?éirr}ae% em %ﬂi%ag%%%)le%agg%%ﬁ ,Jegf%f %,[‘l“gf’?, 8, 9,
10, 11, 12, (kBitantuibe A0 2 Ph3ONRZ MG AB 61050 Spftheeaet iR sHate IFeh srsdmaenal
Additionally.qfalternalivehhruchaiodificatiens MaYRachHaasie igathasshaviogdmmoradham 1, 2, 3,
4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 20, 25, 30, 35, 40, 45, or.50 modified an]ino acid r%si ues. In a
particularly BRSFEr B St GARATEN YA feSF T D S SIS iR T P Hu &LV SBEEn Thoded.
Additionallyoratiemrativehresuoh Wibdifications may be characterized as having no more than 15, 14,
13,12, 11, 10, 9, 8, 7, 6, 5, 4, 3 or 2 modified amino acid residues. The modifications may be all
substitutionggadfeletions alh AALILINSH OEABY combinatinn; e suhstitutionsddeletiarsnas, adeitions.

1001621 Nucleic acid molecules encodin amFiﬂno aciF sequence varif?{ﬂts may be rgrgareéifg}é a variety
of methods RGP & UFE B HABIM CHERRN, 08 B Sre FEETIEY &5 5EM3R0 S Fowh A hatural
source (in the case of naturally occurring amino acid sequence variants) or preparation by
oligonucleotide-mediated (or site-directed) mutagengsis, restriction selection mutagenesis, PCR
mutagenesis, and cassette mutagenesis of an earﬁ§t§ prepared variant or a non-variant version of the
antibody. B3.0ther Modifications [00163] The polypcptide variants (and especially antibody variants) of

the present inventioninclude analogs and derivatives that are modified, e.g., by the covalent
attacrhmaent of anv twvne nof Mmoleaciile ac lanAa ac crich covvalent attachment neaniilie the antibadys to retain



isolating and amplifying a DNA fragment encoding a desired antibody or polypeptide fragment, by
polymeras I ion (PCR). Oligonucleotides that define the desire ]l NA
fragment a‘%@gﬂ"lﬂéfg%/?e%gt the 5" and 3' primers in the PCR. Preferably, an%ﬁ@%‘?%r’%% y%)eptide
fragments share at least one biological and/or immunological activity with the native antibody or
polypeptide disclosed herein. 1001701 In some embodiments, a polypeptide of the invention further
comprises!sethneetestion aoasimedsedaniohpraecd dmdiisallicr cala sersantidY Yedifence
comprising:egRI MEKE inxsieinRtesidu@schisameprRodiments hedimesiatiensdemaintwill be
located betweer1 a arlétib,od]%’_g av ch(fag{]or Ili ht chai var'gslble d]g)Wai a_rlld athleast 8 (pdoE(tng of a viral
coat protei%x,aénl?oe ona oF Mord aisiifiad BNy arrora s?ﬁrgl?eﬂé?r%er?zé ion sgrdlge%%%’ may%é present in
the dimeriZatiphodenaintto sibbivhe fonbivedarnd ispiayyhr some rewrsdisnerat;dHempha A dissseof an
F(ab)2 wiIIgﬂi%@riémmgn%@mlﬂ&aqug}@%mmg ahHESegi o mbhs.dimerizatiop.domain
may comprise a leucine zipper sequence, [001711 In another embodiment, the polypeptide fragments
of the presSHERRRARIGRESHETTEES AP SIS SErANE QPR catdksEts sBRriGUALSAniHE- 3
residues, aCieast B0 Bamniiguaus) artinaiacichyeisidues;iatieastyhipbadtigdusiamiotacis residues, at
least 20 cqnfj IN@ acid resj le - l[QUous, amin [ [ .least 30
contiguoLe B Rl  sLous
amino acidfesigs dedicast B0 Edn gt afifiGrolte schmeiserey cotioieiaemritiesiseld
residues, ahlgasBcentigyoris30: AR ackhiesidunsatienplcoRIgHAUE O CanINLAsHIRSKIUES, at
least conti%uouts 10q.amilﬂo aci residu?s, at I?ast ont'hggu us 125 arﬂirég) %gsid re idgoe%,ma hesast 150
contiguous SHRIRB AT Fé’sfddg(%}lgltn%é’g %%%Wdﬁ%ulfseﬁ Amino acid reSidjesra fedaSt e Igtious 200
amino acidessighbés 2ot mpteastesolidutescis @ atpielo avidinesiduasi obtirel dimocdeid sequence of
another polypeptide. In a specific embodiment, a fragment of a polypeptide retains at least one
function of heqy!ypeptidenBbRiakodies anc-DART 510017 Rl-Riakacdic yrrdidvalalfinikrretargeting
reagents ("DARTSs") are also Prov}ided bX the resetggiinvggtgogdrlgﬁ: gia}g(l)(gies glrng Q@}%ﬁsce mprise
antigen bincgllhcgerthrﬁglar?sc&%%ee’rﬁ 3}} USTVET from the antibodies and poﬁrypep?fldes ot the hvention. The
design andwenstrgetion o dialsodiesngnds DIRR Tenistl ds bribsed dandar exarmgiies seRrdvisioral Patent

Application. Nasif14a1%Q0 LAled an Januaty & 2008aneRMMA5:923 disdealung Z1..800%: U.S.
Patent Application No. 11/409,339 filed on_ April 17, 2006; MTal%/m et al. (200%) Acta Pharmacol. Sin.

26:649-658 OISR LI IE6% PEIOYRENHIS Pldhe &Bieniien RIBHS 95 iEr S P $1963) PIEENat!,
Acad. Sci. ¢tILShA It 9016 94%64 48 Exch, polype plitle oHedst 66% diakeshBShiiblecldsstichiviprsissa VL

domain anga Vb doman, ﬁ@f&&h%?e@@%ﬂﬂé%% atibedies; whichsare cqvalepdly linked, such that

the domains afe constrainéd from self ‘assembly. Interaction of two of the polypeptide chains will
produce twA9 XL 2 1495 IEs oG tveepitpd BiNaiRdastedei be goraIehemerncals. Rdither the
V8 or VL dginaist isf eansifditectipanyepasitigheitvimiios. polypeptide chain, nor are the domains
restricted in their relative positions to one another; the only restriction is that a complementary

polypeptidg;ghain Rﬁtﬁ%@i@%ﬂ%@larﬁageaoa@m%@gpﬁ@gﬂ&@b&% fhedomainsimay e separated by

a peptide linker, and the polypeptide chains may be engineered to comprise at least one cysteine
residue on%4¢h EREH S atrat it erdiirieiAe Bainds e e REa Ro S 28RS 6 dy
[00173] Wheseheid l@mey Helomaing aiedderiyeddians thelsameiantibed yitheniwacaimipiementary
polypeptide, chains e identical, resulting.in a bivale aonospecific antib Qr different,
oo ting A e B AR (o B o e B L e
antigen). \Witéredthbexvdnainelnds, domnain seirditsei éel flberineiysiiiensspletis fercaiffielantdfiigens,

formation ofi fungtignal hispacific.iabady.rooiias thednistastiannitwasifiarentpalypsstise chains,
i.e., formation.of a heterodimer. hi a_particular embodiment, at Ileast one.epitc“gg_ binding site of the
diabody is BFERACHSFERH %?ﬁaﬁdo%l%?ﬁtéﬁiﬁﬁg’ﬂ%éﬁ?%% TRIBIC BT LSINPRHAEERREEE cell, a
natural killérefidig)ccetieoria hdbdyjtipoeikij0o kndiin, \axdops e el oginartsiao RREAM ot
pOIypeptid%p%H#n&ingg%%%gx OmpHiseS AldkR-4 oAl e Aomalas.in ha pRlxPeRtite.chains of

the diabody mo elcule_s preferentially dimerize, resulting in the formation of a diabody molecule that
exhibits imAitsaICHHRIRL S ARERO o SYREPRER ATRE S cHiE8s. S EBHifisyditn ddEt fnay be
dimers, e.gh@omptisedekibyvapalypaptidaschains dadh ¢acnatisinghstl)) dommainaasrscionsain and an
Fe domain, In various embaodiments..one, or more of the polypeptide chains of the diabody comprises a
ringe doma O s Ho e e A B oD,
IgG, IgE ariefpimmmncprafditisdaathvonherdins atHeRimgE coWaing depresl RSHIBG WHBRER the 19G
isotype is gl 1802, 16938 |9Q4eiafiRN aloipRthereghbhaibinasemainnaie, engipesied into a
polypeptide chain in any position relative to other domains or portions of the chain, and in certain
circumstances may be engineered together with an Fe domain such that the diabody molecule
comprises a hinge-Fe domain. [00175] In other eméédiments, diabody molecules comprising Fe
domains may be tetramers, which may comprise two "heavier" polypeptide chains (i.e. a polypeptide

chain comprising a VL, a V8 and an Fe domain), and two "lighter" polypeptide chains (i.e., a
nolvvnentide chain comnricina a \/l and a \/VHY <iich linhter and heavier chaine mav interact t0 form 2



[00184] Bispecific antibodies may also be made, for example through the co-expression of two
immunoglq@gl%@%\{ylghain-light chain pairs, where the two chains have gifferantspegifigties,
followed by purification of the desired molecule using affinity chromatography, as described by Milstein
et al. (1983) Nature 305:537-39, WO 93/08829, Traunecker et al. (1991) EMBO J. 10:3655-59. In a
different approach, antibody variable domains with the desired binding specificities (antibody-antigen
combining @%@%efaﬁéﬁ?ﬁ’rﬁ%@@&bﬁﬁ%b&i%dmmgﬁﬁ%@é?%%ﬁmm@% @heavy
chain consialgtdatmainsebopiisnhyaiieasinpatobthe diibgrs Gy, afithtiH3 redionkn-Ihemnisaleic acids
encoding these fusions. ma inserted into the same, or different expression. vectors, and are
cxprossed LS o S S oA oty ST TELe SRR AR ey
human anfibediedlisnapHeipyadirce duLipRPansgeiomice thaelsredyreapaBiacsf expiaganyge
endogenoys impasnesiehubaeay viandk]ightchaiba aenesADpRissaLRMRIRSSDYMagheavy and
light chain genes. The transgenic mjce are immunized in the normal faghion with a selected antigen,
e.9. all or QPETRBP AR SOIgSEBHE St B OB REOH T S FRIAAH Thn T GEELRA SAPSOEHES harbored
by the transgeniglmivecreamzatige  dbrimgcBagelhdifiecemtiation, dndnsufsayuentyundesfiociass
switching apchsaratie-RAtan, FousaHSing SYCh-AleERRiRk S JkinRessite awrrqducsthergpeutically

useful IgG, 1gA, IgM and I%%Iia_ntib.odies. An overview of thistechnology for producing human
antibodies FSALErERI) FReksIE Sirsns: ColifisefgnaiiPrrSY A MO IEY IR ST T ABY. 9719615.93, and

U.S. Patenhienin633 A3kt \chupiesuantiiadies:canalspub epthdnaedt) siegnatiteritetiingues
known in the art, including.phage display librarie described by Hoo nboom and.\ inter,(1991) J.
Vol Biol. 25 B S R CLAE AT 559 g P SRR A et ekt
obtained ceirfraebsidRfeo mE feioexAHipledehibigesix, aoppEethbhtoTHfsandlvenphamisan Jose,
Calif.). Fullgfadpaan-antiadiesdhabrecasnize R Saiectecheniiongmay-Re.as neated usingratechnique
referred to as " uided.sele%tion." Inlthis aE)proﬁaCQ a %electelg ngﬁnhum n moggiclonal a;{]tib%g ,e.g., a
mouse ant%%?’%mﬁgléd (e guﬁréufﬁémé%?éétio Bfac arﬁrﬁle'éiﬂ} URTan &htBo f}réstfod 1&Ii’re‘ig e same
epitope, apdescabedibyeség. jdespbic diratn(tgsd)BiotechpoioglTE2;8994008p10048E] T present
invention gisg.Belies R0l denlideshalLORde e M dlesulan ol mmeaigntincliiag he

polypeptides and antibodies, as well as vectors comprising the polynucleotides, and host cells
comprising TR SR sPh BSRIPIRICIEBt B SRy thY RTE TR O PR PR BhtfsiP KRG B! obtained,
and the nutleetiteseguirneribldibe: pilyauc eatitas Batanminetichy syndmethdloeowadi:the art, for

example, recombina NA techniques, site directed.mutagenesis, PCR, etc. In on badiment,
oman bR e Sl R R IMARIRRR, B Bl L e
known in thEwERRCbBIeSENH e ReERSIEHCIHS \On dbaisE thisatio cifei sl anitoe saarective tissue
B8.CharacigyizafionohAntibesies[0918/xkibhe, aniingiescaitor, DESSEMLIRY REaAR MaypRific
characterized in a 1\/arie'% of W%Qé? én particulat, antibodies fthebirﬁlention rEa .(l“})@ %ssaég[ed. for the
ability to it eﬁ%%p@%?ﬁcﬁi}ab(in F ’gﬁnﬁmﬁ’ﬁgﬁ?’é)@rﬂ RS &u, o, WheFethe motetale c%cﬁ%"prises an
Fc domainn@nihigoidh tieergofisdr thevalgiity. tolaxchibithd fRoyRopltstiaotoms;due). spboifiobinting of an
Fc domamzmgprﬁzs;ar theranide MTANRRUGHALaRRIDENRE gﬁmrmga&ﬁ ARG,
Houghten (199 io/Techniques 13'412-421), on beads (Lam (1991) Nature 354:82-84), on chips
(Fodor (1983 NAtu/ % 58BTBEEY, of HERRerd R SYIOtERY NG S8T83S, 4085 B spbreg Ty, Patent

Nos. 5,571(688:/0|40P484; antld'223469) repiplasmitis-(Sulvatamnél 98R)RroadMNatksAicadrySci.
(U.S.A) 89:1865-1 e ge (Scott an Oéaei 199 aci%ng 49:386-390; li X 1990)
Science 24“é:§6§-§?§’§?‘)8€vi§§k§%§i %1g§%3gProg. Nrgt%‘ﬁ%g 9%%?6553‘%83%%7 6%%?%@1 "WO

2009/1517¢7PT T /HSKB00BR8 17 1cHdiv: (ROotyd s \abfnesfsingp Zaeaidetie) RIGEE ey e Fave been
identified tQJrarpsRR SREGHiIGR Y RichiaRRANEgRA saRdESaRaYRdianhaliipaisityiand affinity
for the antigen. 001881 Immug asgays vv_?i%h can be used tot alyze im(rinunospectific.biqgin ,
cross-reactiAy: andl Fe-FeyRfteractions inclide, BUTare not imited 0, competitve and -
non-competitihersesny syStBinssdsindeterhringlidngusistasiwesieredpioes, (RESIMmuduassasl ELISA
(enz_ym_e "@Kﬁ%émr‘%}%%%f&?ﬂﬁmapéﬁ@ﬁﬁﬂﬂ%' (RERUNQARS YR U HEQBIGH P AR ARRAYS,
precipitin reactions, gel diffusion precipitin reactions, immunochromatographic assays, . .

U oCSHH S i i Bl EEy TR e SRR Mo S Sy SRt SFaSHBREic
assays, flugkascentigemusehssaysiandipiateng Adpmuigassaysedte, (Seer gl Ausile| etdat, 2008,
Curront o AagRIsIn Malesier Rioleqy), [0 SSLAAN G Aok AJAgS! BLISD IS aicaly

Hs, & s
measured or determined by Standard antibody-antigen assays, such as Biacore compefitive assays,

saturation SESEENSRSIMNh PabealsiE Endask 1SN BRIR YR sEh O 1s0jiy sferibing flubrgseianise
activated cell sorting (FACS), using any of the techniques known to those skilled in the art, is used for
immunological or functional based assays to chara&/[frize 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). Additionally, specific parameters

used for optimization of antibody behavior, include but are not limited to, antigen concentration, kinetic
compnpaetitinn fime aor EACS ctrinfnency each nof which mav be vvaried in arder to celect for antibody



[00195] The administration of the compositions (e.g., antibodies and polypeptides) of the present
invention ' "prophylactic” or "therapeutic" purpose, or alternati for
diagnostic%p?g%éiﬂs. 2) compositions of the present invention are said tﬁﬁ@%%@r%@?&i fora
"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{Gr&horhemiet)ithe rdentitaily sl SymprpasofsittiinkirsesseaTnitmerdpagtic
administratenroafthe aamaound seiuestasienyatadhe seaeilyiof sHehwlisease pr to pRyBekse its

.

progress. The compositions af the present invention are said to be administered. for g "prophylactic"
burpose if GRS Ge A EREPERF Y Gto Ca SOmARs 9 RS Bry for shtential
disease or woltigiticalcihspprinddethproghidactically sivenomipourudyibprefeablyrdviddedién advance
of any symptem thegeof 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" r 0.any indicia of success ip the treatment or amelioration of an ipjury, pathology or

bl i e A e S A A R R e
of symptormsromsakitist¢ eritjonyapatidlogyrofltiiditivhinione toferaibieoty thedpatsngustdwirg in the
rate of deggperatipnpr.desinemaking thedinaleainknldeoressation essdakliaiRg efimeroving a

patient's physical or mental welibéing. The treatiment or amelioration of symptoms can be based on
objective of &ifBfebiRFe phraiistedsiitdingiie 7elmes 67a IiTsieat axbftiitatiohiieurBpsyehiatric
exams, andéofoarfasyichiattictevaltationrt it 9 hidréfenddmaubieatsdabiie atmentinel ya@mpingals, most
preferably j peci C mans Qr.ather primat nd. Ic anjmals h as
dogs, cats %%r% ggt%?h e, éﬁ%%lggfgtgeﬁ%%%éaéé and’ %t Cezg%gtaf%é% Hgl%gdgﬁgﬁggr@g rits"csﬁ}giﬁ%?reg%%s to a
subject, préfr&bil- Heenhaiatiatu iRy EHTan Po10d ISP dadin Cvibudiients BHHEPrEsent
invention relaig o RITAMAAESYIGRICAMIPOSHIANS CYMRIISINAARR:0r MafsHeraperic agemaisand
methods of administeri therapeutically effective amount.of one or more. thergpeutic agents, which
oo capabl oS AR SR AN T B o o ARG o gt
refers to anyvanfemt deavirigins tdeapeuticeifecbiodpre dhyisctipatifio fahErapéBtiodlly weatizndisorder.
Exemplary iherapgiiicaeanisacludedhe antiRedies @R RolRePrdasof e -Rtes’NLINYRAERN, as well

as other therapeutic agents that may be administered in combination with, or conjugated to, an

antibody oFF6IyHESHER. T HISrERe: BB PIRE T EpetE Dt AR Arittists) GPie
present invigatgeypacehpsefgrablyf isscamantinedy frapangnt, dediabiod\itaoslg-lkdt DAL Toqraafusion
protein. [O%?s%lw-ﬂgﬁ—@é%%g}‘iﬁﬁ ﬁ%td%ﬁ%%me%%&ggicuIarly 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 su rfacéogﬁﬂéeﬁﬁn allgﬁrﬁ%?ﬁ’?éqa BOSRTAS o AT SRRSEHSP el T R R Simulating
an effectorifuiatiosti¢e. o ,aABﬁ‘Iﬁ‘a,l CDE jpheRfdeytokisst OpSonizitonieica againstsaidcellsithsome
embodimenys, ihe antihodiesaad polynepsides ol.thanventionaie esprialivsuiied farthe yeatment

of cancers. The efficacy of standard monoclonal antibody therapy depends on the FcyR polymorphism
of the subjétEaot kesli3(20@iBibd o9t iUt 288 Wehdret A0 (0bEY s Ithedispmation in
21(21):3944x 3044 THacse:¢ aocRiis AR EXpIpssegkon the surface of the effector cells and mediate
ADCC. High affmity alleles improve the effector cells' ability to mediate ADCC. The antibodies and

polypeptideg,apehe,invention may.LAMRLSE.A ¥asant asbomain;that exhinits snhansed.affinity to
Fc-yR (relative to a wild type Fc domain) on éffector cells, thus providing better immunotherapy
reagents fERPEITENTETTERRrGRSEST ABRISTEIIR MERNErpMIaNse FHEYOD M eRatsidsticpidrpedis, the
antibodies eiiolypeptides:mayReccot pleikichecaeiectaiiensubsianaafsadhatitaaycanthedised, for
example. tg mopitor the.develonment ot progression.ofie disease disorder or Infection, fxamples of
detectable SUbStandes clude various enzymes (e.g., horseradish p roxufase, b%cfa-ga ac os‘ci”dase,
etc.), prosthetioqyrbwisd dog bagigichn/Mietinprfiverescemdnyanesdals oy linie Rifarodsy fagtetdein, or
phycoe_ry)thai@g_aéé&rigeﬁa@%gs@l@é@éalﬁ;@&mﬁ&rlmﬁ%ms Qﬁ@mﬂa}%ﬁfﬁ%m?&g&@éﬁwmw %ié%&?e‘;? _?r
aequorin), radigactive materia .g., carbon-14, manganese-54, strontium-85 or zinc- psitron
et 18 ind AR oA ks ARG et ARGt B PRI QEEEEible B CEAeEMIES be
coupled or Ebhjirdatqu@ithverdir degiyitdithenywlscugsmf thecaplent MNeisiadireptiyuisipuplagan,
intermediate (... aipken), PAINgIREHRIIHESINAWN 1 e A WO Saimonclla, _staphylocacens,
2009/151717PCT/US2009/038171 Cl.Treatable Disorders [00201] Exemplary disordérs that may be
treated by various embodiments of the present invention include, but are not limited to, proliferative
disorders, cell proliferative disorders, and cancer, autoimmune diseases, inflammatory disorders, and
infectious diseases. In various embodiments, the invention encompasses methods and compositions
for treatment, prevention or management of a diseaeror disorder in a subject, comprising
administering to the subject a therapeutically effective amount of one or more molecules (antibodies or

polypeptides) which bind to a disease antigen. For example, molecules of the invention are particularly
ricafiil for the nrevventinon inhibhitinn rediiction of Aarowth or reareaccecinn of nrimary fiimore Mmetactacice nf



streptococcus, and tetanus. Non-limiting protozoal diseases include those caused by kokzidioa,
leishmanigy, malasia;9§ frypanosoma. [00209] Non-limiting examples of virp:-¢ipeanpmsgede those
caused by adenovirus, arbovirus, coronavirus, coxsackie virus, eytomegalovirus, ebola, echinovirus,
echovirus, endotoxin (LPS), enterovirus, Epstein Barr virus, hepatitis virus (e.g., hepatitis type A,
hepatitis type B, hepatitis type C, murine hepatitis), herpes virus (e.g., herpes simplex type | (HSV-I),
herpes sifBRREIFH tREGATFSmAFHgLRnS A ARoEL difsss H?ﬁWﬁg ﬁ?ﬂ?ﬁ&ﬁ%ﬁ%ﬁﬁ;{%{) iP5 type |
(HIV-1), husgminia) uaddeficiengswisasdype [l (HIV-11), huntavirus, influenza, leukemia virus (e.g.,
murine leukemia, feline leukemia, etc.); measles virus, mumps virus, papilloma virus, papova virus,
polio Vifusfdm@'fmm_iﬁmﬁgt@h}ﬂm_ SRS NS, HBsernash otaviHesibalkavits, small
pox, T-cell lymphotropic virus 1, vaccinia, varicella, and agents of viral diseases such. as I
meningitisCEAREHRAI S BFge NgYe. @?ﬁﬁ%ﬁ%ﬁ%&’n@b%%ﬁ@ﬁ%%ﬁﬁ%tﬁgp&%ﬁp@gﬁjns can be
formulatedaeratelingrigtknoparmethpbs toriprepariag phapmdceyticall\huseifiid comPoditionss and may
include a pharmaceutically acceptable carrier a ipient Ef&a'cl? it in any
suitable fa%ﬁ? %]’rné?(%nrﬁcgf %@Bﬁﬁg@r&%sﬁlggvk%%rggfﬁﬁ%ngz&gé%ﬁét(s cac ’rgt%%%%iﬁégliﬁgggg\gions,
emulsions(EBNrionsusprgsnae baBrs (458'8.- OB HBURGHETRRENUYHYS diRfe I COn Y, for
exa_r:np_le_, %%&Mé/ﬁ&_&wi@hgsotyg&_ mqqugrﬂmu@adnﬁpfﬁﬂﬂégmrde@eﬁﬁm CRESUEES, %u@aﬂesitori%sb
sterile injectable solutions, and sterile packaged powders, etc. Sugh compositions may be prepared by
any knowrﬁ’ﬂ(@fﬂlgd,é#g}e AR 6§/Cgf mei%%ag‘fﬁggagﬁ\gn@ ?n%?%%i%afﬁﬁv%}l]t’ﬁatﬁ%ﬁ:’aﬁ)’ﬁgeor(&é)vg}rﬂsé%?&ent(s)
under steritenconditionsy[00RYI} Themctivevimgsatiioptisaniadswse fortinatetdbsBagns.pisdide quick,
sustained 8&9%@%&&%@5@& the.activedagrediant afien adnyniatiationiasihepatient byemploying
procedures known in the art. The physical and chemical characteristics of the compositions of the
invention rﬁ‘ﬁ?l%tﬁ%ﬂ‘?ébf‘gf‘%ﬁﬁFﬁ?i’i%’&'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 dosége formf @wseidtdnsontainer, or as part of a kit, which may include instructions for use
and/or a plurality of unit dosage forms. 1002121 In particular embodiments, the therapeutic agents can

be incorpoggethinio.a siampesitien. Lmsogt@Bcapstdatianintposomdng rMicapaitielesods for

tnicrocapsules, recombinant cells capaple of expressing the antibody ar fusion protein,

receptor BUTA SRBRSTBLE (L eaE Gt TR W L8 Ehc) e abs Shesppbls
constructionrotaadalem asidpaspafhof@mensiing emothdr vectsiabie frmarfotrerpalkitbiss.
embodimepy; the thetaparsic. agentsiare supRlied asa dugianilized ivanhilized powler orvyater free

concentrate in a hermetically sealed container and can be reconstituted, e..%g%\{lvlth wat%@r §allne to

the approptFtetolitentioliforf Bt AdiHIsTalAto LB & & T3521%) Br&PEBY), TR therapautic agent
is suppliedvasshtdsy Siedety aphitized peviderdrhard eptasticalyubealegroitaire serik unitthbbage of at
least 5 mg 508 &PglR0l. g&&%@gégl&m&ré}téﬁa%ﬁ w&p%i{mﬁ%@%?&?ﬁéén@%ﬁﬂeaﬁ 45

mg, at leas mg, or at least 75 mg. The lyophilized powder, shou ored at between 2 and 8C in
its original BEMRIN&r sHanAle Moldatidasshe e BR Bareiar A atmfaeah fIFIPEB SO U oreferably
within 6 hoggsimdthindaours, within 3 hours, or within 1 hour after being reconstituted. In an
alternative embodiment, the therapeutic agents are supplied in liquid form in a hennetically sealed

continer IS0 R AP ATF canencatonalbe srapeHNRiRgaeL. Rielaiably g dguid fonr

is supplied’in a hermetically sealed container at least 1 mg/ml, more preferably at least 2.5 mg/ml, at
least 5 mghititest REAke B1iNg inarsiqaadter ot Tda <P BaHERY/RY copleviae PERsYRTE KRRt 50
mg/ml, at leagte100 me/miyatieast 3G9/ oraratiterst200maghch ofithesmpdiee inesntGn iitskk00214]

The compositigps,may also be included in.a kit..The kit can inclyde, in nan-limit ClSs
pharmace dti gﬁgggr%%%?f%ﬁeg%rcﬁﬁﬁgﬁg%qﬁ esiaélgel a't%saagrgrrlat?%ns%#rﬂ%ﬁg r%%fg}g}g% rﬁ%@fﬁr%%%tf% 1:gl%d/or
other compadehtspdriiprefetisdse mibdidindents, khértdiccanihe kidepastismipBaition Pegdleforn unit
administratigg, £entaingraief tagdkits:Canineitde ahotiecrishensaliPackagR S amRa ialpsta or other
types of containers, into which a component may be placed. The container can include indicia on its
surface. THEWGRIST Y8 d35%ile™an 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 inviiBd) 1T hedoaposhivhnsas beoikperrssd jgcats grapcarraemsssl B SORRNdTSim or
semi-solid Bg{r@.-J,Q@&B&@&ww@%w@ﬁ%ﬁp%@m Qi SYLARERINREhABIMMS cdNsCRpaR aspects,
the kit can incluae a syringe for administering the com osri%ion of{fhe resent inventj n.ll 151
Where ther‘@‘igersﬁﬁ’f%f{WaW%bt??é{%BfT%%‘ﬂng?ﬁem’er?ﬁgﬁﬁ% T %t)?% ﬁp%‘%ﬁse@%géﬁier MR kit Also will
generally comigiinjaRiet dhdyiisd: ¢4 5teR Bdditisnattcontbimerdeinteidhighthed adgditivmrellccothponents
may be separately placed. The kits of the present invention also can include a container housing the
components in close confinement for commercial szl . Such containers may include injection or
blow-molded plastic containers into which the desired bottles, dispensers, or packages are retained. A
kit can also include instructions for employing the kit components as well the use of any other

compositions, compounds, agents, active ingredients, or objects not included in the kit. Instructions
mav inchiide vvariatinne that fran be imnlemented The inctriictinne fran inchiide an evnlanation of how to



C5.Combination Therapies [00222] The invention further encompasses administering the antibodies or
polypepti ogﬂhg%gwleﬁtion in combinatio_n with othgr therapies known t%@@%%gﬁgwﬂhe art for
the treatment Or prévention 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 surgery. In some embodiments, the
antibodiesveripolyjse ptid ez eiheheirtieiitio srhediBenh dhfiNRTSIRsYYA e8FABIREtISHARMH 2tnedBeutically
or prophylactigally gHigsliveameuntefang acmemdinensneuticaganisikressd wibose skilled in the art
for the treatment and/%[ prevention of cancer, au immune.a ‘iasgoe}lsceh@;%%ti US ni]sn%aga or itgtgxication.
[00223] ALULESRERER: fiiee- (B WREHBIRAToN rete FRHS HHE USE 6F more than one therapeutic agent.
The use ofthgderm "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 tigger Hubrathanit immeanbthat agantibesipbipelypepiide:altheveridoprader theaother

agent are adminjstered io a mammal in a.%%géja%g(%ﬁ g%r]d gyighriln a time imf%rz\l/ﬁjg%lfl%] astp% the %ntibody or

polypeptidAeBPEHEM R S CRA N A oh BT With the other agent to provide an increased benefit than

if they werkadhfimigtetdehothbmgsel. IEot 8xangpit leaacH thgrap&aticagent e cahémdthelapy,
radiation therany, hopmegal herpy.osbislogicaktieraphmaydeadministeresakihe samesime or
sequentially in any order at different points in time; howeyer, if not administ regdz]it the s%]rinestime,
they shouI@ﬁé"&@ﬁﬁh‘?ﬁ@I@&%ﬁﬁ?‘ﬁ@n&lmﬂfgg‘m‘ﬁ?ﬂ’éhgblé ?8%78%’(?@%@ é?‘sfflr tHerapettic or
prophylactieeffeetiHmahotigrapetitia agent oan knzdeministered Separdtetystincampappaopriate form
and by any, SaIe 1OUIS: &0+, 30F IR Qe iHte andkanaoatealaraliv iR Ahlinyarous

embodiments?'%e%rst erapeutic agent can be administered prior'to (e.g., 5 minutes, 15 minutes, 30

minutes, A8uaTiitas] eometiraispafdhe MewrsubcrrasRSs, Trofioehy, shediatid, laamis srertedBdrs, 96
hours, 1 weghas2iweeksaidiweeksnd werks, b weeks nbrwarke:dyeeksswrl? wesksdatere},
concomitantly with, or subsequent to . inutes, mijnutes, 30.minutes, . inut hour, 2
nours. 4 hR TSI, B SO A h bt T REre: B b oot Ea e et ek,
4 weeks, Sanleekd (6 mppeksit Suwebksmyrmp ajvisek S eiteg) e Glimmisealidn of a second (or
subsequent) therapeutic agent to a subject with a disorder. In preferred embodiments, two or more
agents arecagminisigged 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. [00225j In certain embodiments, the therapeutic agents

are cyelically g Piniaicleth o @ suRlactCy slnadigiany inuelvasdne dminisiratian haififehagent for

a period of'time, followed by the administration of a second agent ancVor third agent for a period of
time and régpReng hINSEEGEHIRR 2 APFRRSILTO EOBDEI therB5TPRSHT e FEEM-thB LGRS nI&Nt of
resistance iR a0 Obihaihempiesnavoid br feduaedtherbidineffectshof kineof theltderapies,

andlor impioues e eficarx.of Jac ieiment ExemplenyeXclas e ARl Angs aeneslc,about
once every 10 c?ays, about once every two weeks, and about once every three weeks. Each cycle can

comprise atdelaselowerkiokrest atisasrs Weetaiabrradptatbisb-prarrs BipasbeTHecrtintsr of
cycles admipisieredds fronuaheitl 4o abarde ondesditmetypieally, kameaboutd tpahey A0 cycles,

and more typically from about 2 to abou 89_? cles.#%}(])226lll€ril an embodigu?nt f.%r:Jhe {'gre?torp%gt of a cell
proIiferativé%%ﬁ}ﬁ&?’é‘rpgﬂﬂﬁoﬁféylﬁgfgp IFEBHISE SRSV SIS S Confugated to, or
administereddipmmtﬁmt't@mwiihiqammubr@sgpémime:@_ént?éiadqrasqdimmnmihqitési)@w@riraﬁ(ylating
agent (e-g-sﬁ'?a chlorgthaming, angispiatinn ARgIgeNeshedD LR ANthraexeling: @y, pump, or

daunorubicin/daunomycin or doxorubicin), antibiotic (e.g., dactinomycin, bleomycin, or anthramycin),
antibody (e5gReeas @Pﬁ?ﬁ?ﬁ@ﬁ-aﬂﬂm@uﬁ?%b&?aﬁwﬁaﬁl‘(%ﬁj L SYRDESPING RIS & ch, Inc.),
an anti-EGERpatibedystehprscpeniumagmab (sold as VECTIBIXTm by Amgen, Inc.), or an
anti-integrin antibody such as natalizumab (sold as TYSABRIO by Biogen Idec and Elan

Pharmaceyfieas, 19,0 AR ATTGERRIE {8 Bmstheleais: oSy nareurari.an @plimiatic agent

(e.g., vincristine or paclitaxel), a cytotoxin (e.g., a cytostatic or cytocidal agent), a. hormone Lgerapy
agent (e.g.kH g&rctive ZérF?é??é’bt'E‘)rsﬁ‘FBBﬁizIé]i‘brld(glfg?fkfﬁrrrﬁﬁi)gi]fé??"gr SRR A it A&
inhibitor, luiginizing fwrpaeaseleadingéatmndaneaoalogils piegesthtigralcagéntntion alse can
adrenocorticonterold, etroden, andragen, anikero0en a0eiANHLA0e IRgeRIoLBlogtng,agent
5-alpha redlictase inhibitor, adrena prod:uct on inhibitor, etc.), a matrix metalloprotease inhibitor, a
radioactive wheniens teay ineliksaindenitearer blammaldeshnlesidc eteyinsrsanip othish dhefRtitRbPepENtic agent.
[00227] Nogsimiting exampipsofsuitabieangiogenasisinbifiiessselisdend Bt -627ogingiastatin
(plasminogen fragment); angiozyme; antiangiogenic antithrombin Ill; Bay 12-9566; benefin;
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 fragnent; 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<




[00236] Efficacy in treating autoimmune disorders may be assessed using animal models for
autoimmug@?(jiﬁgmgﬁﬁuch as type | diabetes, thyroid autoimmunity, systppgihgeErifiematosus,
and glomerulonephntis, for example the models described in Flanders et al. (1999) Autoimmunity
29:235-246; Krogh et al. (1999) Biochimie 81:511-515; Foster (1999) Semin Nephrol. 19:12-24, etc.
[00237] The anti-cancer activity of the therapeutic agents also can be determined by using various
experimerfAPAANSHA Aol dioPth &l BT CHTaISEINds SSTTREUEE Bt A5 ot PEHSgEnic mice
or nude migigevtithdi umeRIdganaRy &its, Tasiehaibay animallndodelmsuchtias barbstenslerabis, @&c. known
in the art and described in Relevance of Tumor Models f tican 0 (1999, eds.
Fiebig and ]ﬁﬁlrlﬁg? ;Ségﬁt}%%%lgn%ntde )8%8% 83y° %88 lllga%é%%’]; #%’e%lﬁg%%\%%%é% %wﬁ‘gﬁéé’;? Research
(1991, eds:oBwveitiamdansragria); 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 tumorsdaahiciespioh aka Matigaited 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 pgencused routingiy, i IheAHASHARS Ganf-xenagalidimaenmogeiAliReativeho

OVCARS cells derived from a human ovarian adenocarcinoma can be used as a sougce for xenograft
tumors. [08¥5EPEn & IR PRl A ENTe HHASTTHV RIS 29 SHREMSr RN G SGTHPVRF S REREFINEN in vivo,
for the desired: therapeutic-oe: prophwiantiataetivityr prioettasdiiphsivansciherapé diicagents and

methods Mmay. e S¥Resdusing.cells el umeLOLpAInanalldng, Mamvasarhalandae I the
edt i ; ore ple, cell proliferation can be assayed

8¢
art can be us 0 assess such survival arfd/or growt Xa

by measuring®is loflifinidiatineorpoheiicisedvspecaly coodn, By drtsshrieitde dwiiahscriptional
activity of kpowniengsi SHehRs: RRteRRCedanes (@dacite, Baugbordelaysle caansgrsliaetiviability
can be assessed bg trypan blu? staining, d(i?l‘é?re?;[]i tiQn. can be.a ls}gésﬁgeud Xlig%%{ly.nq%esg Oo(r;lmc"hanges in
morphologEHRRESH TR B St P Cofshy T ABRHEISR 54151 Tbtiar hetwork formation in
three-dimensiciahiisenak nbimleritsr aneor b xtrade lutanesatrigirepasaio mesiesuB0 289pTE. data
obtained frgm the cell clture. assavaandeRIMal Rilies.caneMzeddn fosramating raggef dosage

of the therapeutic agents for use in humans. The dosage of such agents lies preferably within a range
- of circulatiffef GoAREEIFELIIRS tAFTC R B BB BTt itk B o o Ny SR A G SEATR A Vary within
this range daepghdiogsupar ihe-aosageadorm empleyacthantothesontet ohadministrabiorcdtijzéa. For any
agent used i . MENIOURHAS Ipvenlinn, Mednerash isallyefiae v Apse.canAsAslimaleg initaly
from cell ciitur assays. ,&3 dose may be fon-nulated in anim Tmodels 0 achieve a circulating plasma
concentratiowanh deitsaeircRrIeds tonITBeNG. & grd2EppeRtilich SFHEe SPeBRpyind latachieves
a half-maxinaliphiitienefsympiems) as determined in cell culture. Such infoimation can be used to
more accurately determine useful doses in humans. Levels in plasma may be measured, for example,

by high perfpemance quid chromaioarani, D ek MalaRdS Rl Gens Therpk (1024ghin 2 specii

embodiment, nucléic acids comprising sequences encoding molecules of the invention, are
administersachoanéve cpravantior hsetlsratcorisd crmresEian sionhad dBidtsutfiftrrh Bigkuse,
disorder, oginfeatian, hviwayeteene thesmpy: Geaedhesapy wferstodheraprerioratediby the
administration to a subject of an expressed or expressible nucleic acid, |n this embadiment of.the
invention, e AP ¢ RlIESI5Fda Lﬁa(:tg fﬁz‘ﬁ% eﬂﬁ%8(?1Se%%ﬁ?f@é%?/n%rof'u%%?]&g?(lﬂee in that 1%(?5%%%56{&
therapeuticzaopropteyiacic teffed oAnymuetdngisstor gdWiecthandivy svail ablevidneheciirermayesentised, for

example the;methods described.in, &8, Golgsnighehish (ER3) GlniclRbRINAeYI2:488588; Wu and
Wu (1991) Biotherapy 3:87-95; Tolstoshev (1993) Ann. Rev. Pharmacol. Toxicol. 32:573- 596;

Mulligan (1598)"SErériec o8pe96men il Moighcale AR SOA! (FEY5 AN, RSP BISCHAR:
62:191-21 70024 Lidmaprefeiechbabagct, ecdeippesittonviidbelinvention comprises nucleic acids
encoding an antibody, diabody, or fusion protein of the invention, said nucleic acids being part of an

expression ygeier thal xpressesine.Anihednin asuiaRlphest-RPAlicHBRyREGD RUEleic agids have
promoters, preferably heterologous promoters, Qperab:}( linked to the antibody %%(?I%g?;{_%galon, said
) t a

promoter befREMBdGEIRRY or thhetREDEPIE, BOh &Y 20850 S S rar”
embodimenkrgieiclacidwralecnins dieusad ivudiich, the antibetlywodintsequenisds i @ny other
desired sequences 3(&lankad.Dy.(egions (el PiomaleRmelog0usdTEambIBANRN. Bl aesited Site in

the genom ,atﬁus oviding for intrachromosomal expression of the antibody encoding nucleic acids,

as describetian teslreeranitrShritradad 9bgyPreeihphaEzgo BEick Pal A0risBleRIdd MI8CsHEF P istra et
al. (1989) Naturardde 438xfa8nitRP dahiieliveraiibr nuslivioRcidshinto & subjeciimage @ither
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 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 a polypeptide of the present invention is
administered in vivo, where it is expressed to produce the encoded polypeptide. This can be

accomplished by any of numerous methods, such as by infection using retroviral or other viral vectors
(ac AdAeceribed in 2cea 11 < Pateant NNl 4 020 22A- Millar et al (1002 Meth Enzvmnl 217-521_-5QQ-



like form. This film is covered with an aqueous solution of the targeted drug and the targeting

- componen 11 &] d allowed to hydrate, typically over a 15-60 minu 99['! ﬁ) [ jtation. The
size distrib&‘%%%@? f gg'fr?gsulting multilamellar vesicles can be shifted towartg smagerggsli%}e%géy hydrating
the lipids under more vigorous agitation conditions or by adding solubilizing detergents such as '
deoxycholate. D4.Immunoassays [00249] The antibodies of the invention can be used to detect the

BCR compless BeRyaibzts e Sntrahinof Cefirrexprésbnppaulehomoted el Ahy éfsa Hirabelr g methods
may be usgg-tenacitione sypehgliaiection. FeL AMRIg, iRMYnologicahRindingesRaysMaY: heeused
(see, e.g., U.S. Patent Nos. 4,366,241; 4,376,110; 4,51.7,% 8; and 4,837,168). For a r_eé\}/_gﬁvc%;the
general imMEABHEEADLC SR IS SR L5i THHC603) MembaSRrddtsi 8L S RGN Press,
New York; tBtitgs8iclieticteds. 18Rty B abic datel Glmiiedl fhormueticidgycrths iy of @G2B0} T diesmHye present

invention pgeyidas,meleds of delsclingsslsthatexpress BER a0da5spaialsdipiotsing agne

method, a biopsy is performed on the subject and the collected tissue is tested in vitro. The tissue or
cells from Mé%ﬁ%ﬁ%ﬁ%dﬁﬁ@é@&ﬁhsaffﬁﬁmvmﬁé“ﬁi%ﬁﬂ%ﬁ?%(ﬁ?%‘?ﬂ@ﬁb@érﬁﬁ?@xes
which resullsindiGateth@iessneantainrgal pealeiviindhadyensicdmsampland of tapiiiaieasuch
detection, the antibody can be radiolabeled or coupled to an effector molecule which is a detectable

abel,such afsfgpsiplaheln el metiod 1 Colsigan e dRispiEdin e HSRISAlimagg

systems. Then, the localization of the label is determined by any of the known methods for detecting
the label. ARIHYE iR EIEHGE RIF FEABIIRTE R ATREEIRO HIRGRRP R Be IREERN BT EEMPIE,
paramag nqﬁ_'&j%g ﬂﬁaﬁgn}begpﬁad(ﬂww IREthﬂﬁ&f@ﬂ:ﬁéiﬁﬂh@iﬁﬁh@iﬁﬂﬂ&@@-ma;y@eﬂm@@r_mm to
extend the e wihinJne.organism, pevond haLpreyidsd p.edacelular binding, whihpikbe
susceptible {0 Clearance by thé extracellular enzymaU% environment coupled with circulatory

clearance. 30281} BECR phaasing! 82 Bhasiraiaetdetddoldingr amim il Hods S8y nhethive S emamagnd

antibodies of:tirg-ineation:standadonatheds inpude ionexampleyy adieiRiuNRARSMhine the

immunochromatographic methqds, sandwich.immunoassa s@nclu ing ELISA), immunofluorescence

assays, WASHERR BB SRrIyF RSB AR AT T S8 A SRS AL e R s

detection withglabetedhaltipbo diésinl®e252] Maving nowpgetersallyfddscrbednthaenvensntiorentheesame will

be-more reé&#%ﬂ@%ﬁ%@&aé@d%%r@g&@m Qe gl aning:ePmPleere) MleRrruided Ly way of
in

illustration and are not intended to be limiting of the présent invention unless specified, EXAMPLE

DIRECT BINISE o PPl e s therRs Rl Bra EsRUG Hed 3 STBmsing Soehareners S of
SBCRC-Fcdoiiiherterzdr B Shhedmplex) widseaated-o mdoueatcbMaxisoricplate e € ardponrate buffer
at 4 C overpight, The pla was hree times wit. -TAP o T a en
blocked by%‘%ég%’sﬁ&%ﬁpr%%%%%g%?h lﬂ%gls(} J[a(t)groa})\Ir}'iﬁ1}'?g:r)lr)1%p§esr’a%%freg g%r%el%élsl\fléggggﬁgi %)% igesH1The
variant antipseief WekydiRyey fava setkes 8 ey dmendis Searir cat oI WiintEahd et fed at 50
ttl/well to thaqplata eopiainiagithersBeREthe. dihe Rlatewashingubatedatrormy temparatkatfor 1 hour.
After washing with PBS-T three times, 50 ttl/well of 1:10,000 diluted Horseradish Peroxidase (HRP)
conjugatedn}é% %')2 goat anti human IgG F(ab')2 (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 d&4A8hé&a wwrrseued | arbrarrm BhsubstratatiarE wiiibedvpRiBatis R iRIEIedidh was

-stopped by AQ-uhmall abdhe 142804, HiR-PBAonMWRSTRBRLSINGR REr Wahplatedaadehard
SOFTmax software. Tthe r.eg.doc?t was lotted u%q% G{a hPadPiism 3.03 soft\évare.%cl)é)Z%l]v;lipree
different ELTSR egrléescé’ﬁaﬁcsre Hecoi iﬂ%o?él?help% 0Col et Torth above. Fne firs EK'ékEmined
the bindingvofisnmtibet ssidiny vaxibus ¢igieratains 2inviudingaoiBBC b ichies, it os8lchHc,
hLc-4/chHg,apd kg LG G AiPREIEI nReRUlS AkeBOOWELI @9_{;11 RufimkheRacandikbRAgKamined

the binding of antibodies having various heavy chains, including chLc/hHc¢-1, chLc/hHe-2, chLe/hHe-3,
chLc/hHc-A8AL SR ISR RS 6T S BB 1ok Pk BE HrRiBS S 6HiGE cht SRIEH dRtihody,
medium algreotiasiised as:a (egatvecorRestarcipBL2sofs8. 010 ter ity eribdintions, Resbds@meshown in

Figure 5. The thir A ined inding o lhodi ing.varieg i ains,
ndluding hESAE S e e A REIh, RN o R R S b
and chBCCRopt deliehiploorb o tb staekaitiisdics S pivvRigepi TarRisioTRBIE sambsed)esignation

Light Chain\afiable Region Heawy Ghaba ariablaiRegionoNamadie) 10 NexNamendEQ T:NO

chBCC | Chs%l%g&lix\llgl'o Zu%ﬂ c%ec r]énglz_iens can be optimized by the skilled oncologist.
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38 chtc/hHc-1 chBCC1 VL 37 hBCC VH-1 22 chLc/hHc-2 chBCC | VL 37 hBCC VH-2 24 chLc/hHc-3

EEE%C&HY§’8§J%§%§7Y#-3 26 (?hLC/hHC-4 chBCC1 VL 37 hBCC VH-4 28?%6&5697&3§WCC | VL 37

[00221] For antibodies encompassed by the invention, the dosage administered to. a patient is
typically 0.0001 mg/kg to 100 mg/kg of the patient’s body weight. Preferably, the dosage
administered to a patient is between 0.0001 mg/kg and 20 mg/kg, 0.0001 mg/kg and 10 mg/kg,
0.0001 mg/kg and 5 mg/kg, 0.0001 and 2 mg/kg, 0.0001 and 1 mg/kg, 0.0001 mgkg and 0.75
mg/kg, 0.0001 mg/kg and 0.5 mg/kg, 0.0001 mg/kg to 0.25 mg/ke, 0.0001 10 0.15 mg/kg, 0.0001
to 0.10 mg/kg, 0.001 to 0.5 mg/kg, 0.01 to 0.25 mg/kg or 0.01 to 0.10 mg/kg of the patient’s body
weight, 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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30 chLc/hlic-6 chBCC1 VL 37 hBCC VH-6 32 hLc-1/chHc hBCC VL-1 10 chBCC1 VH 38 hLc-2/chHc

hBCC VL-%JY 2 @%%g VH 38 hLc-3/chHe hBCC VL-3 14 chBCC1 VH 3
2009/1517 | 6169/038171 TABLE 6 Antibody “effis209nss171

not administered at the same time, they should be administered sufficiently close in time so as to
provide the desired therapeutic or prophylactic effect. Each therapeutic agent can be administered
separately, in any appropriate form and by any suitable route, e.g., one by the oral route and one

parenterally.

[00224) In various embodiments, a first therapéutic agent can be administered prior to (e.g., 5
nxin.utes, 15 ﬁtninutes, 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 minutés, 1 hour, 2 hours, 4 hours, 6 hours, 12 hours, 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 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,
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Designation Light Chain Variable Region Heavy Chain Variable Region Name SEQ ID NO Name SEQ

ID NO hLc; W@;}P VL-4 16 chBCC1 VH 38 hLc-4/hHc-2 hBCC VL-%&F},{%@%@M@% 24 h

c-4/hHc-7 -4 16 hBCC VH-7 34 hLc-4/hHc-8 hBCC VL-4

luteinizing hormone-releasing hormone analogue, progestational agent, adrenocorticosteroid,
estrogen, androgen, anti-estrogen agent, androgen receptor blocking agent, 5-alpha reductase
inhibitor, adrenal production inhibitor, etc.), a matrix metalloprotease inhibitor, a radiocactive

element (e.g., alpha-emitters, gamma-emitters, etc.), or any other chemotherapeutic agent.

[60227] Non-limiting examples of suitable angtogenesis inhibitors inchude 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,
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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%@649@& ﬂ?CC VL-6 20 hBCC VH-8 36 [00255] All publicatiwgﬂz&@}gg?t\%&entioned in

this specification aré herein incorporated by reference to the same extent as If each'in al
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
embodime&2%riot, femlitr senberdimstoca enibidy enpalbieniduhdomewfiansimsianampise
applicationyjgifteRAadnecsRvelanYwaratioas.Hremca Rdapatiopmetthadoventiandoliowing, in

general, the principles of the invention and including such departures from the present disclpsure as
Come it EHSTSR QistBHa, TSI P Wy D TRORHBHe SIELECRG o may ne
applied to dyméssentiabtﬁaturemdhéae}:mbef_dﬁ@sepémhﬁncLAdMSomﬁqaolypepﬁﬁl@thamﬁhi@ilmhuman B
Cell Recenigi (BER) camplex. wheraithsaicpalyperidsromeriseaitheeminascid seaysmage of an

immunoglobulin light chain variabié region (VI) that is a humanized variant of the light chain variable
region of AHEEYBSEUE B CERINGHY (Eel), HWHeikinadid vallaffctaloe dmpratys. The

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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(A) an amino acid modification at Kabat residue 37; (B) an amino acid modification at Kabat residue

45; or (C) Q‘Qéhzs@ﬂ%ngl@); and ILthe amino acid sequence of an immunog,] PHJ dag pain variable
}'I ' o((f)a nga}hve%-

region (Vn) that IS'a humanized variant of the heavy chain variable region complex
antibody (BCC VH), wherein said variant VH comprises one or more amino acid modifications selected
from the group consisting of: (A) a lysine substitution at Kabat residue 66; (B) an alanine substitution at
Kabat resiéife 67; @@pwhstraiensd Fdricaism e Wit residue 69; (D) a valine substitution at Kabat
residue 71; and (E) a lysine substitution at Kabat residue 73. 2.The polypeptide of claim 1, wherein
said immureaghzputice hghinehainvadablesrpian hasiidgz, leutinepsubistifdtinn ahKakattiesidee 37; (B)
a lysine or an.asparadine. supstitution at Kabat residue 45;.or (C) both (A) and (B). 3. The polypeptide
o oaim 1 B Tl O B a7
and a lysinedrKabaetesideesysen. Thetiolgsspdidecnpelaimaat Wharem saitmmbinpiiobdith light
ch?in Vaf&%&'ﬁfmﬁﬁlqi%fa%h@dﬁa@iB%éa%glaﬁk%H(Q§i%ﬁﬁw%&ﬁpmﬂ%ﬂ?&?ﬂtﬁeiﬂwé5: Sk;IThe
polypeptide of claim, 1, wherein said polypeptide comprises said immunaoglobulin light chain variable
o0 hav SRR AL SB B SR G 0 7 Eo R S S S™5, SEG 1D
NO: 12, SEQIBvND clitSEQl B e 16,08 BpmiNOoiS;tah o BEQ B C120:! 6ohesigolypleptide of

any one ofglaims,ds5, whekeinsaid pOlvpentids.samarsessaid inmuprglohiin heavy.chaip variable

region having an amino acid sequence selected from the group consisting of SEQ ID NO: 26, SEQ ID
NO: 28, artdBSHsFHD NoLBied. brhBioRsty Jetides dresRy-onkh b e stde, dhErsHISaRf ffly/peptide
is a single ghairartihodyardreiatoghopiBilddie polypepiide albanyierefof claiinmsdltadt\whersin said
polypeptide,is,an, anoery. 9 Je, antisodof,claim. 8 wherein,said anbody. comprises g yaiant Fe
domain that comprises at least one modification Ih the F¢ domain relative 1o a wﬂd-type c domain. 10.
The antibotfycst ighaityed, iviae raiosaiasnsoeificdliormetmprisesler (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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(A) at least one substitution selected from the group consisting of F243L, D270E, R292P, S298N,
Y300L, V3051, A330V, and P396L; (B) at least two substitutions selected from the group consisting of
F243L and' P38 ¥4%3| and R292P; and R292P and V3051: (C) at |eastl’tﬁ?"é'éséﬁ'%’é?ﬁ {dns selected
from the group consisting of F243L, R292P and Y300L; F243L, R292P and V3051; F243L, R292P and
P396L; and R292P, V3051 and P396L; (D) at least four substitutions selected from the group
consisting MOEMIIETRRI2E, 3004 anchR3061 andiER461ly, R282RssyB0ShspandrRd96bdedr (&) at least

F243L, R292B A0 305 20diPIR6 sybsttuiensthereindnepasiiens.ara ke egaccording

to the EU index as in Kabat. 11.The antibody of claim 10, wherein said variant Fc domain exhibits an
altered efféSigicmeton 3 calspsrelaer ity pererohamodife s dad BicFBadmogtdi function
is selected(from thegroumaenSiiRg i (Aramhan e o avtith opisdeprneat cellsmediated e9tptoxicity
(ADCC) f”@%ﬁi{?@ﬁ@ Heorihfg] ‘g4cgtrgplement-dependent cytotoxicity (CDC) function; (C) increased
binding to an activating FcyR as’compared to a wild-type Fc domain; (D) decreased binding to FcyRIIB
as compared to a wild-type Pc domain; or (E) increased binding to FcyRIIB as compared to a wild-type

Pc domain BT He BRtAHRF SR Bheos R ARsTersUlr peeRisirrR ArPaiFtnBag by BSE@B®fragment,
a monoclosghantibadysankiahydeagment asingiecchesn sohkedy-8@nliabosy mb3eT heaasatbiody of any
one of claims 8 to 12, wherein said antibody.is operably link a. heterologo ol tide. 14.A
D mUclooE 4Pt 1S I 0,8 LROSUIS SRELRY eI A ISR MR .

claims 7 tokpgwasuthe agsendfigieripehindpileeicady srerofieisin®n Aptisawictiarunkipedgrsrahy one of

claims 7 tog1&dnethe mEsRasationQta; negissment fordhatseatment aheansenenai@mauiirmune or
immune-m di%ged inflam ai?é dis a%;. 16.T se oafdr%Iai Sf.Where' saj miedicam ntds for the
treatment ST HERATS}58HH" é}fce P .Vleﬁemﬁspg%?o airti 18 W é%aé}%e%alﬁl%reSY%%%rP%%% fiSes the

step of adrif#Sterdnfeaxisgbofd:ferred 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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therapeutic agent simultaneously or sequentially with the antibody. 18.The use of claim 15, wherein

said medi ent is for the treatment of an autoimmune or immune-media ' ry disease.
SRR Th e

19.The use of Claim wherein said autoimmune or immune-mediated inflamm Isease 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, ibrdsis, graftoejestisiongrafbocestisdoptdiédhaicachimy ¢afafmitaorinisbidi diseast.

SEQUENGEAJSHN G <LD7iMAGHOGANIGHIAC. 08NS HEHIE SinSHYH01d-Igrs 520 atcly
BCR-Complex-Specific Antibodies And Methods of Using Same <130> 1301.00201 <150> US

 61/041,659 LTI 60152 LRI Ne L1765 BuRihi BIiGh 3H L ool L5TRLP38H S 2> DNA
<213> Mussaiussatus [kgDzhrbreaiggtgdaac tgcagcagcec tggggctgag ctggtgaggce ctggggctte
agtgaagctg60 tcctgcaagg cttctggcta caccttcace agctactgga tgaactgggt gaagcagaggl120 cctggacaag
gcctigaatg gattggtaggyghiosfeail gagacagtga aactcactac180 aatcaaatgt tcaaggacaa ggccacattg
actgttgaca aatcctccag cacagcctac240 atgcagctca gcagcctgac atctgaggac totgcggtot attactgtge
aagagctatg300 ggctactggg gtcaaggaac ctcagtcacc gtctcctca339 <210> 2 <211> 113 <212> PRT
<213> MuLhusculfe¥abRszapy

[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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- Gin Val Gin Leu Gin Gin Pro Gly Ala Glu Leu Val Arg Pro Gly Ala 151015 Ser Val Lys Leu Ser Cys Lys

Ala Ser Gly Tyr T r Phe Thr Ser Tyr 202530 Trp Met Asn Trp Val Lys Gin in Gly Leu Glu
Trp lle 354%5§§Q£?y1§/}%]t7\/al Asp Pro Ser Asp Ser Glu Thr His Tyr Asn Gin %ﬁ&@% Lys Asp

Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 65707580 Met Gin Leu Ser Ser Leu Thr Ser
Glu Asp Ser Ala Val Tyr Tyr Cys 859095 Ala Arg Ala Met Gly Tyr Trp Gly Gin Gly Thr Ser Val Thr Val
Ser 1001050118 ac2diBplighed by 836 apheroys KAtk 35l 1 25bM ideegs WATDE By R RYEET

lgacceagag cacicAchiaieaslta ACANIASARESATESIE0R0, FGISHUI AUIEARBIOAY AstoRvaElasieliagatactgatg
otgaagtoc HGAGER SHPHGBLAEH QUM Ly MHEE: CERaLIBp b A0dadmctth Dhihgaa
tttgggaatt witadtg ¢t YjcaagotddpacaitttCeg306 erchdytey JtytlgddaKoaagatggal Gidmaad863x210> 4
Current Op. in Genetics and Dev. 3:499-503; Walsh et al. (1993) Proc. Soc. Exp. Biol. Med.
204:289-300; Bout ef al. (1994) Humarn Gene Therapy 5:3-10; Boesen et al. (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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<211>112 <212> PRT <213> Mus musculus <400> 4 Asp Val Val Met Thr Gin Thr Pro Leo Thr Leo

Ser Val As 15 Gin Pro Ala Ser lle Ser Cys Lys Ser Ser Gin Thr 202530
Asp Gly Lys Jﬁ% %%%f&? Asn Trp Leu Leu.Gin Arg Pro Gly Gin Ser 35404?@#@%@@%‘%%% lle Tyr
Leo Val Ser Lys Leo Asp Ser Gly Val Pro 505560 Asp Arg Phe 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 ProdteantibenSher Giymiagelie Thetyis ceed witheen | aptiigiy xdshe Braptios STk 13051886 <212>
DNA <2%3Eg%$52§1fﬁ#§t‘%ﬁ|ﬂh§t ﬁ&&%ﬁ@aﬂ@o}ﬁ%ﬂ&?&ﬂg%@fé@ﬁ%ﬁu@%ﬁﬁ%%:iﬁtgﬁggglé@ﬁéﬁﬁ%t%%@ﬁbl
accagcctcc60 atctc gaagcaa ca gagcctctta gata aaagacata tttgaa aca
accagotch BB B o A B e AL B T AR Clo AR
ggatcagggageagattiddcaciganaate 3R agedgagty pugyetgagy ddttggdagtt d;atmwgat ggmaagg&hc
acattttccg%%gégg&gttcg gtgctgggac caagctggag ctgaaa336

[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> 6 <211> 112 <212> FRT <213> Mos musculus <400> 6 Asp Val Val Leu Thr Gin Thr Pro Leu
Thr Leu Ser Val Thr lle Gly 151015 Gin Pro Ala Ser lle Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser
202530 Asﬁ’%ﬁ%&}?‘ﬂ’r? Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin SePﬁwmoﬁfPaﬁz% 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
859095 ThiildisoRrheTRipfllevid beveled Glth Ala (Glyolhrsbiysidreuf @y taegrtkyIdQ0HIShd Gergdiify 7 <211>

339 <212>c€‘%75§e%}éﬁt é@ﬂﬂc‘i‘éﬁ%ﬁ%@?ﬁd&&@&?&'ﬁﬁ%& Q’E]E[Ho%ﬁu%é?e&% @lﬁh%ﬁ%ﬂ Gly Cys
Ala Gly Cys 151015 Ala Gly Cys Cys Thr Gly Gly Gly Cys Thr Gly Ala Gly Cys Thr202530
The size distribution of the resulting multilamellar vesicles can be shifted toward smaller sizes by

hydrating the lipids under more vigorous agitation conditions or by adding solubilizing detergents

such as deoxycholate.
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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Gly Gly Thr Gly Ala Gly Gly Cys Cys Thr Gly Gly Gly Gly Cys Thr 354045 Thr Cys Ala Gly Thr Gly Ala

AlaGly C Thr Cys Cys Thr 505560 Gly Cys Ala Ala Gly Gly Cys, L r Gly Gly
Cys Thr A@%gf}%}%ég)éysAla Cys Cys Thr Thr Cys Ala Cys Cys Ala Glyslé?sh%?é‘ﬁ%§ 3?15 859095 Thr

Gly Gly Ala Thr Gly Ala Ala Cys Thr Gly Gly Gly Thr Gly Ala 100105110 Ala Gly Cys Ala Gly Ala Gly
Gly 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 GE3eMiEhr Gly Ala Thr Cys Cys Thr Thr
145150155160 Cys Ala Gly Ala Cys ARIBEGHBENDAMARBLARBACYs Thr Cys Ala 165170175 Cys Thr
Ala Cys Ala Ala Thr Cys Ala Ala Ala Thy Sly Thr Thr Cys 180185190 Ala Ala Sly‘%é Ala Cys Ala Ala

Sly Sly CyE S INE-EgsaTa cenfucsedbeobbe™shr Gy Bl efys e 8l HTRCRG By BEREy AR Ala Ala

Thy Cys 2408L8220nplex) was coated on 96-well Maxisorp plate in Carbonate buffer at 4° C overnight.
© The plate was washed three times with PBS-T (PBS, 0.1% Tween 20) and then biocked by 0.5%

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 vsing 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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Cys Thy Cys Cys Ala Sly Cys Ala Cys Ala Sly Cys Cys Thr Ala Cys 225230235240 Ala Thy Sly Cys
Ala Sly Cys Thr Cys Ala Sly Cys Ala Sly Cys Cys 245250255 Thr Sly Ala Cys Ala Thr Cys Thr Sly Ala
Sly Sly AIa‘W@P%ﬂ@%@GOZGSZ?O Thr Sly Cys Sly Sly Thy Cys Thr Ala ﬂﬁTﬁW%&i’ﬁ’@gﬁhr Sly Thr
1275280285 Sly Cys Ala Ala Sly Ala Sly Cys Thr Ala Thr Sly Sly Sly Cys Thy 290295300 Ala Cys Thr
Sly Sly Sly Sly Thy Cys Ala Ala Sly Sly Ala Ala Cys 305310315320 Cys Thr Cys Ala Sly Thr Cys Ala

Cys Cys $ly Thr Cys Thr Cys Cys 325330335 ThaBYE A&la <210> 8 <211> 113 <212> PRT <2[13> Mus
musculus| <40Qengtedy Val Gin Len(@inatlvRrabiRAladeiu LeuyakArgHare Biyidde Babitkb Ser Val
Lys Leu Ser Gysikistdla Ser Sly Napldr Phe ng}g@grﬂ' W@02530 Txadet Asnl TrpRvaibysasin Arg
Pro Sly Gin Sly LeltiE Trp Te ;33040 4 16 chBCC1 VH 38
o hlc-4/hHc-2 hBCC VL-4 16 hBCC VH-2 24
hlc-4/hHc-7 hBCC VI.-4 i6 hBCC VH-7 34
hlc-4/hHc-8 hBCC VL-4 16 hBCC VH-8 36
hlc6/hHc-2 hBCC VL-6 20 hBCC VH-2 24
hlc-6/hHc-7 hBCC VL-6 20 hBCC VH-7 34
hl.c-6/hHc-8 hBCC VL-6 20 hBCC VH-8 36

[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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Sly Met lle Asp Pro Ser Asp Ser Glu Thr His Tyr Asn Cln Met Phe 505560 Lys Asp Lys Ala Thr Leu
Thy Val Asp Lys Ser Ser Ser Thr Ala Tyr 65707580 Met GIn Leu Ser Ser Leu Thy Ser Giu Asp Ser Ala
Val Tyr Tyr Cys 859095 Ala Arg Ala Met Gly Tyr Trp Gly Gin Gly Thr Ser Val Thr Val Ser 100105110
Ser <210> 9 <211> 336 <212> DNA <213> Artificial <220> <223> Humanized version of murine
sequence <400> 9 gatgttgtga tgactcagtc tccactotcc ctgcccgtca cocttggaca gccggcectcc60 atctcctgca
agtcaagicp gpgsctctta gatagtgatg gaaagacata tttgaattggl20 tttcagcaga ggccaggcca atctccaagg
cgcctaattt atctggtgtc taaactggac180 tctggggtce cagacagatt cagcggcagt gggtcaggca ctgatttcac
actgaaaatc240 agcagggtgg aggctgagga tgttggggtt tattactgct ggcaaggtac acattttccg300 ctcacgttcg
gcggagggac caagsligagritcannBiadsibten BOCA Recdpkar<BLIR Rihble? I8kefuitificial <220> <223>
Humanized version of murine sequence <400> 10
polypeptide comprises:
L the amino acid sequence of an immunoglobulin light chain variable region (V)
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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Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu 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 Gin Ser 354045 Pro Arg Arg Leu lle Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 505560 Asp Arg
Phe Ser Gly 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 She Pro Leu Thr She Gly Gly Gly Thr Lys Leu Glu lle
Lys 1001.05110k2idlypthti2 b=l 336 15 2h2re D NAd R BonAglifiniih <220 cha20Bmi bblpnagioetiversion of
murine sequence, £4905 khapididlaa taad Aol caARigier clinacpica ccctlggaca goeggeetceso
atctcctgca agtcaagica gagccictta gatagtgatg gaaagacata tttgaattggl20 tttctgcaga ggccaggcca
atctccaagg cgcctaattt atctggtgtc taaactggac180 tctggggtcc cagacagatt cagcggeagt gggtcaggca
clgatitcac aclogaaaiiadd AacandeinG gneiandar aliagagi BHRF ek UREARABIAR ARRHKFRASO0

ctcacgttcg gcggagggac caagcttgag atcaaa
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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<210> 12 <211> 112 <212> PAT <213> Atrtificial <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 Leu Asp Ser 202530 Asp Gly Lys Thr Tyr Leu Asn Trp
Phe Leu Gin Arg Pro Gly Gin Ser 354045 Pro Arg Arg Leo lle Tyr Leo Val Ser Lys Leo Asp Ser Gly Val
Pro 505560 Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp The 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 Leo Thr Phe Gly Sly Gly
Thr Lys Leo Gl e Lys 100105110 <2102 13 <314 236,£212> DINA 52135 Arlfciel 920> <223>
Humanized versioh orniurine sequence <4{881> ya gtrtgflg”a iggc 339530 CCACHRICE c%gcccgtca
cocttggaoa gcoggurtegbbuictestyy alagicanghda gagecietan g atagtyaiggdsaganatastitgdettgg 120
ttcageaga 99G¢agq663 A RARRAPSF BT BI NI SR THIRGSR. and sEQ 1D 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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tctggggtcc cagacagatt cagcggcagt gggtcaggca ctgatttcac actgaaaatc240 agcagggtgg aggctgagga
tgttggggtt tattactgct ggcaaggtac acattttccg300 ctcacgtticg gcggagggac caagcttgag atcaaa336 <210> 14
<211> 112 <212> PRT <213> Artificial <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 Gin Ser 354045 Pro Lys Arg Leu lle Tyr Leu Val Set Lys Leu Asp Set Gly Val Pro 505560 Asp

Arg PhesSer GinSpslalyphies &lynkhimdss Bhed hid-eudisdle SRVP7950 54 A ke YalkaliyAla Glu Asp
Val Gly Val Tyr Tyr Cys Trp Gin Gly 859095 Thr His Phe Pro Leu Thr Phe Gly Gly Gly Thr Lys Leu Glu

lle Lys 100105110 <210> 15 <211> 336 <212> DNA <213> Artificial <220>
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.

10.  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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<223> Humanized version of murine sequence <400> 15 gatgttgtga tgactcagtc tccactctcc ctgcccgtca
cccttggaca gecggectce60 atctectgea agtcaagtca gagcctctta gatagtgatg gaaagacata tttgaattgg120
tttcagcaga ggccaggcca atctccaaac cgcctaattt atctggtgtc taaactggac180 tctggggtcc cagacagatt
cagcggcagt gggtcaggca ctgatttcac actgaaaatc240 agcagggtgg aggctgagga tgttggggtt tattactgct
ggcaaggtac acattttccg300 ctcacgttcg gcggagggac caagcttgag atcaaa336 <210> 16 <211> 112 <212>
PRT <218> Artificiahthd> &A% Humﬁ@da%mﬁmoFWMm@dume@@ﬁ t6oksp Val Val Met

Thr Gin Ser Prg Leu Ser Leu Pro al Thr 51015 in Pro rdl S et Ser Gln
Ser Leu Leu A gg’l”fﬁf@%% &ﬁ/vﬂl/%ljfﬁ % P& Ash rellﬁ’%apécg % d egé E’rrg(%Lty |n Ser
354045 Pro As:&léd@d_ﬁwﬁlelﬁgrwwwﬁﬁglgfs Leu Asp Ser Gly val Pro 505560 Asp Arg Phe Ser

Oly Ser Gly Se,Gly T A P, S AR FRIFRASSIAANG) R Gl sp Vel G Ve

Tyr Tyr Cys Tr
(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.

12. 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.

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

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

of any one of claims 7 to 13.

15. 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.

16. The use of claim 15, wherein said medicament is for the treatment of a hematopoeitic
cancer.
17. The use of claim 16, wherein said treatment comprises the step of administering a second

therapeutic agent simuitaneously or sequentially with the antibody.

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

immune-mediated inflammatory disease.

19, 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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Thr His Phe Pro Leu Thr Phe Gly Gly Gly Thr Lys Leu Glu lle Lys 100105110 <210> 17 <211> 336
<212> DNA <213> Atrtificial <220> <223> Humanized version of mu rine sequences <400> 17
gatgttgtga tgactcagtc tccactctcc ctgoccgtca cccttggaca geecggectcc60 atctcctgca agtcaagtca gagcectctta
gatagtgatg gaaagacata tttgaattgg120 tttctgcaga ggccaggcca atctccaaag cgcctaattt atctggtgte
taaactggac180 tctggggtcc cagacagatt cagcggcagt tcaggca ctgatttcac actgaaaatc240 agcagggtgg
aggctgagga tgttggggtt tattactgct ggcaa§ %accgat{'t 360 ctcacgttcg gcggagggac caagcettgag
atcaaa336.5230> 18 52812;112 $212> PAT <213> Artificial <220> <223> Humanized version of m
<400> 18 ne sequeBsesASp MalilYal Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Leu Gly 151015 Gin
Pro Ala Set lle Sers@ysd.ys3er 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 Set Gly
VaIPn)50§%%5> BCUR-Complex-Specific Antibodigs And Methods of Using Same

<130> 1301.0020I
<150> US 61/041,65%
<151> 2008-04-02
<160> 38
<170> Patentln version 3.4
<210> 1
<211> 339
<212> DNA
<213> Mus musculus
<400> 1
cagghtccaac tgcagcagce tggggctgag ctggtgagge ctggggcette agtgaagetg 60
tcectgecaagg cttcotggeta caccttcacce agectactgga tgaactgggt gaagcagagg 120
cctggacaag gecttgaatg gattggtatg gttgatectt cagacagtga aactcactac 180
aatcaaatygt tecaaggacaa ggeccacattg actgttgaca satcctccay cacagectac 240
atgcagetceca greagectgac atctgaggac totgeggtet attactgtge aagagetatg 300
ggctactggy gtcaaggaac cicagtcacc gictectea 33%
<210> 2
<211> 113
<Z1Z»> PRT
<213> Mus musculus
<400> 2
Gln Val Gln Leu Gln Gln Pro Gly Ala Glu Leu Val Arg Pro Gly Ala
1 5 10 15
Ser Val Lys Leu Ser Cys Lys Zla Ser Gly Tvr Thr Phe Thr Ser Tyr
20 25 20
Trp Met Asn Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45
Gly Met Val Asp Pro Ser Asp Ser Glu Thr His Tyr Asn Gln Met Phe
50 55 60
Lys Asp Lys Rla Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 g0
Met Gln Leu Ser 3er Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
85 20 935
Ala Arg Ala Met Gly Tyr Trp Gly Gln Gly Thr Ser Val Thr Val Ser
100 1905 110
Ser



Asp Arg Phe Ser Gly 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 Phe Gly Gly Gly Thr Lys
Leu Glu lle Lys 100105110 <210> 19 <211> 336 <212> DNA <213> Artificial <220> <223>
Humanized version of murine sequence <400> 19 gatgttgtga tgactcagtc tccactctcc ctgccecgtca
cccttggaca gecggectec60 atctectgca agtcaagtca gagcectctta gatagtgatg gaaagacata tttgaattgg120
tttctgcaga § ’a@%tggizca atctccaaac cgcctaattt atctggtgtc taaactggac180 tctggggtcc cagacagatt
cagcggcagi ca ctgazttcac actgaaaatc240 agcagggtgg aggctgagga tgttggggtt tattactget
ggcaaggtagﬁ%@ttttﬁggm(gg%ggttcg gcggagggac caagcttgag atcaaa336 <210> 20 <211> 112 <212>
PRT <213z #Auiicigl <220> <223> Humanized version of murine sequence <400> 20 Asp Val Val Met
Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Leo Gly 151015 Gin Pro Ala Ser lle Ser Cys Lys Ser Ser Gin

Ser Leu Lé@%g@azegsg{yagac tccactcact ttgtcggtta acattggaca accagectcee
atctcttgta agtcaagtca gagceectcetta gatactgaty gaaagacata tttgaattgg 120
ttgttacaga ggccaggoca gtetocaaac cgectaatcet atctggtgic taaactggac 180
tetggagtee ctgacaggit cactggecagt ggatcaggga cagatitcac actgasaatc 2490
agcagagtgyg aggetgagga titgggaati tattattget ggcaaggtac acattttecy 300
ctcacgttog gtgctgggac caagctggag ctgaaa 336
<210> 4
<211i> 112
<212>» PRT
<213> Mus musculus
<400> 4
Asp Val Val Met Thr Gln Thr Pro Leu Thr Lew Ser Val Asn Ile Gly
1 5 10 15
Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Thr

.20 25 30
Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gln Arg Pro Gly Gln Ser
35 40 45
Pro Asn Arg Leu Ile Tyr Leu Val S8er Lys Leu Asp Ser Gly Val Pro
50 35 &0
Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80
Ser Arg Val Glu Ala Glu Asp Leu Gly Ile Tyr Tyr Cys Trp Gln Gly
85 50 95
Thr His Phe Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys
100 105 110
<210> 5
<211> 336
<212» DNA
<213> Mus musculus
<400> 5
gatgttgtgt tgacccagac tccactcact tigteggtta ccattggaca accagcctcc 60
atctettgta agtcaagtca gagectetta gatagtgatyg gaaagacata tttgasttgg 120
ttgttacaga ggccaggtca gtctocaaag cgcecctaatcet atetggtgte taasactggac 180
toctggagtee ctgacaggtt cactggecagt ggatcaggga cagatttcac actgaaaate 240
agcagagtgg aggctgagga tttgggagti tattattget ggcaaggtac acattttceg 300
cteacgticy gtgctgggac caagetggag ctgaza 336
<210> 6
<211> 112
<212> PRT
<213> Mus musculus
<400> 6



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 Set Gly Val Pro 505560 Asp Arg Phe Ser Gly 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 Leo Thr Phe Gly Gly Gly Thr Lys Leo Glu lle Lys 100105110 <210> 21 <211> 339
<212> DNA <213> Artificial <220> <223> Humanized version of murine sequence <400> 21
caggttcagcp*ﬁgigtﬁ%‘aé‘iéltgb"a)g clrady Htgdagadge ety E?é&@&gﬁ@éa\@?&tc@ﬁrtcﬁg caagg cttctggtta
cacctttacc agctactgga tgaactaggt gcgacaggccl20 cctggacaag ggcttgagtg ggtgggaatg attgatcctt
cagacagtga.aactcaciacl80 apicagalgticaaggacag agicascatg accacagaca gatecacgag cacagcectac240
atggagctga ggagcctgag atctgacgac acggccgtgtattactgtgc gagagctatg300 ggctactggg ggcaagggac
cacggtcacc gtctcctca339 <210> 22 <211> 113 <212> PRT <213> Artificial <220> <223> Humanized
version of ﬁﬁﬁlﬁé%é‘iﬁeﬂaé DO 22°in A N &ih X&t 9&P@ﬁ%§? GRRIEBIWYal Lys Lys Pro Gly
Ala

Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 55 50

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 C 75 80

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gln Gly
85 80 95

Thr His Phe Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys

1060 105 110
<210> 7
<211> 339
<212>» PRT
<213> Mus musculus

<400> 7

Cys Ala Gly Gly Thr Cys Cys Ala Ala Cys Thr Gly Cys Ala Gly Cys
1 . 5 i0 15

Ala Gly Cys Cys Thr Gly Gly Gly Gly Cys Thr Gly Ala Gly Cys Thr
20 25 30

Gly Gly Thr Gly RAla Gly Gly Cys Cys Thr Gly Gly Gly Gly Cys Thr
35 . 40 45

Thr Cys Ala Gly Thr Gly AZla Ala Glylcfs Thr Gly Thr Cys Cys Thr
50 55 60

Gly Cys Ala Ala Gly Gly Cys Thr Thr Cys Thr Gly Gly Cys Thr RAla
63 70 75 80

Cys Ala Cys Cys Thr Thr Cys Ala Cys Cys Ala Gly Cys Thr Ala Cys
85 G0 95

Thr Gly Gly Ala Thr Gly Ala Rla Cys Thr Gly Gly Gly Thr Gly Ala
100 105 110

Ala Gly Cys ARla Gly Ala Gly Gly Cys Cys Thr Gly Gly Ala Cys Ala
115 120 125

Ala Gly Gly Cys Cys Thr Thr Gly Ala Ala Thr Gly Gly Ala Thr Thr
130 135 140

Gly Gly Thx Ala Thr &ly Ala Thy Thr Gly Als Thr Cys Cys Thr Thr
145 150 155 160

Cys Ala Gly Ala Cys Ala Gly Thr Gly Ala Ala Ala Cys Thr Cys Ala
ies 170 175



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 Met 354045 Gly Met Ile 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 Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Ala Met
Gly Tyr Trp Gly Gin Gly Thr Thr Val Thr Val Set. 100105110 Set <210> 23 <211> 339 <212> DNA
<213> Artifigral ®220>2<223> HumaniZed versidroRhiufine SegqueheeTed > 23veaggttcagc tggtgcagtc
tggagctgag gtgaagaagce €¥Jgcgecte agtgaaggtcbtPtectgcaagg ctictggtta®Cacctttace agctactgga
'0aactgoot,0409¢3096¢129 celgoagaas goetoanly ealcagaalg aligalcellcagacagioa aacteactaclso
aatcaaatgt tcaaggaca@ agfcaccatg accacagasa catccacgag cacaggetac240 atggagctga ggagcctgag

atctgacgac acggccgtgt attactgtgc gagagctatg300 ggctactggg ggcaagggac cacggtcacc gtctcctca339
Thr Gly Ala Cys Thr Gly Thr Ala Gly Ala Cys Ala Ala Rla Thr Cys
210 215 220

Cys Thr Cys Cys Ala Gly Cys Ala Cys Ala Gly Cys Cys Thr Als Cys
225 230 235 240

Ala Thr Gly Cys Ala Gly Cys Thr Cys ARla Gly Cys Ala Gly Cys Cys
245 250 255

Thr Gly Ala Cys 2la Thr Cys Thr Gly Ala Gly Gly Ala Cys Thr Cys
260 265 270

Thr Gly Cys Gly Gly Thr Cys Thr Ala Thr Thr Ala Cys Thr Gly Thr
275 280 285

Gly Cys Ala Ala Gly Ala Gly Cys Thr Ala Thr Gly Gly Gly Cys Thr

290 295 200
Ala Cys Thr Gly Gly Gly Gly Thr Cys Ala Ala Gly Gly Ala Ala Cys
305 310 315 326
Cys Thr Cys Ala Gly Thr Cys Ala Cys Cys Gly Thr Cys Thr Cys Cys
325 : 330 335
Thr Cys Ala
<210> B
<211> 113
<212> PRT
<213> Mus musculus
<400> 8

Gln Val Gln Leu Gln Gln Pro Gly Ala Glu Leu Val Arg Pro Gly Ala
1 5 10 15

Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30

Trp Met Asn Trp Vél Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Gly Met Ile Asp Pro Ser Asp Ser Glu Thr His Tyr Asn Gln Met Phe
20 55 60

Lys Asp Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
g5 a0 g5



<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 Pro Gly Ala 151015 Set Val
Lys Val Set Cys Lys Ala Set Gly Tyr Thr Phe Thr Set Tyr 202530 Trp Met Asn Trp Val Arg Gin 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 ARY'® rﬁs%fsﬁ?ﬁh? NaVal TR 1y¢ c%‘;s%ébg%’ rA%eﬁrBaAlekTMey Biy>f¥r Trp Gly Gin Gly Thr
Thr Val Thr Val Ser 100105110 Ser <210> 25 <211> 339 <212> DNA <213> Artificial <220> <223>
Humanizedasersion of murine sequence <400> 25 caggttcagc tggtgcagtc tggagctgag gtgaagaagc
ctggcgcctc agtgaaggtc60

<210> 8
<zl1li> 336
<212> DNA ‘
<213> Artificial
<220>
<223> Humanized version of murine sequence
<400> 9
gatgttgtga tgactcagtc tecactctec chtgeccgtea cocttggaca gecggecteo 60
atctcectgeca agtcaagtca gagectctta gatagtgatg gaasagacata titgaattgg 120
tttcagcaga ggccaggceca atctceccaagg cgectaattt atetggtgte taaactggac 180
tctggggtee cagacagatt cagceggcaght gyggtcaggca ctgatttcac actgaaaatce 240
agecagggtgg aggctgagga tgttggggtt tattactget ggcaaggtac acatttteeg 300
ctcacgttcy gocggagggac caagettgag atcaaa 336
<210> 10
<211l> 112
<212> PRT
<213> Artificial
<220>
<223> Humanized version of murine sequsnce
<400> 10
Asp Val Val Met Thr Gln Ser Proc Leu Ser Leu Pro Val Thr Leu Gly
1 5 : 10 15
Gin Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser
20 25 30
Zsp Gly Lys Thr Tyr Leu Asn Trp Phe Gln Gln Arg Pro Gly Gln Ser
25 40 45
Pro Arg Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 35 &0
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 0 75 80
Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly
B5 80 85
Thr His Phe Pro Leu Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110
<210> 11
<211> 336
<212> DNA
<213> Artificial
<220>
<223> Humanized version of murine sequence
<400> 11
gatgttgtga tgactcagtc tccactctee ctgececgtea cceottggaca gecggeoectcoe &0
atctectgea agtcaagtca gagectcetta gatagtgatg gaaagacata tttgaattgg 120

-5.



tcctgcaagg cttetggtta cacctttacc agctactgga tgaactgggt gcgacaggec120 cctggacaag ggcttgagtg
gatgggaatg attgatcctt cagacagtga aactcactac180 aatcaaatgt tcaaggacaa agccaccctg accgtagaca
catccacgag cacagoctac240 atggagctga ggagcctgag atctgacgac acggccgtgt attactgtgc gagagctatg300
ggctactggg ggcaagggac cacggtcacc gtctcctca339 <210> 26 <211> 113 <212> PRT <213> Artificial
<220> <223> Humanized version of murine sequence <400> 26 Gin Val Gin Leu Val Gin Ser Gly Ala
Glu Val Ly$ thy& Prese|g aize 159 0 5 Serovar 1 §svaF Ser Cysabys i Ser'GRETYFIPAr Phé 5hr Ser Tyr
202530 Try MEFHSA T A1 KRt Bifc AR BTG G el e d GRE TH5 el 374045°Gly MéfTle Aso Pro
agead aq . ctgacgs tdtragggo attaCtgct gdidaggrac _acatllicc

Ser Asp P%Egijggflggi—i ﬁgg%@@@l@a@t@gg&g@@gﬁws Asp Lys Ala Thr Leu Thrval Asg Thr Ser
Thr Ser Thr Ala Tyr 65707580 Met Glu Leu Arg Per Leu Arg Per Asp Asp Thr Ala Val Tyr Tyr Cys
859095 Al ArgrAla Met Gly Tyr Trp Gly Gin Gly Thr Thr Val Thr Val Per 100105110 Per <210> 27
<211> 3393%%? ?RP%A <213> Artificial

<213> B&artificial

<220> -

<223> Humanizad Version of murine seguence

<400> 12

Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Leu Gly

1 5 10 15

Gln Prop Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser

20 25 : - 30
Asp Gly Lys Thr Tyr Leu Asn Trp Phe Leu Gln Arg Pro Gly Gln Ser
35 40 45
Pro Arg Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 55 60

Bsp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile

65 70 75 80
" 8er Arg Vel Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly

85 ac 85
Thr His Phe Pro Leu Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 13

<2i1l> 336

<212> DNA

<213» Artificial

<220>

<223> Humanized versiocon of murine segquence

<400> 13

gatgttgtga tgactcagtc teccactcice ctgecegtca ccectiggaca geeggectec 60
atcteoctgeoa agtcaagtca gagectctta gatagtgatg gaaagacata tttgaattgg 120
tttcagecaga ggocaggeca atctocaaag cgoctaattt atctggtgtc taaactggac 180
tetggggtee cagacagatt cageggeagt gggtcaggea ctgatticac actgaaaatce 240
agcagggtgg aggetgagga tgttggggtt tattactgcect ggcaaggtac acattttecg 3C0
ctecacgttcg goggagggac caagoeitgag atcaaa . 336
<21i0> 14

<211i> 112

<212> PRT

<z13> BArtificial

<220>

<223> Humanized version of murine sequence

<400> 14

2sp Val Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Leu Gly

1 5 10 15



<220> <223> Humanized version of murine sequence <400> 27 caggttcagc tggtgcagtc tggagctgag
gtgaagaagc ctggcgcectc agtgaaggtc60 tcctgcaagg cttctggtta cacctttacc agctactgga tgaactgggt
gcgacaggccl20 cctggacaag ggcttgagtg gatgggaatg attgatcctt cagacagtga aactcactac180 aatcaaatgt
tcaaggacag agtcaccatg accgtagaca catccacgag cacagcctac240 atggagctga ggagcctgag atctgacgac
acggccgtgt attactgtgc gagagctatg300 ggctactggg ggcaagggac cacggtcacc gtotcotca339 <210> 28
<211> 11378198 ’.%F;f’ éggﬁglﬁrt?ﬁ(ﬁa LIS 25235 Humanizéd I\’/‘aerfsﬁ@h} Futfife 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 Her Cys
Lys Ala Setsgly Tyrhar Phethhr Her Eyr 202530 o Met AsnrirpMalcArg &in &da Pro Gly Gin Gly
Leta Glu Trp Met 354045 Gly Met lle Asp P#o Her Asp Her Glu THEHis Tyr Asn G1n Met Phe-505560

Lys Asp ArEgJCVaI' Thr Met Thr Val Asp Thr Ser Thr Her Thr Ala Tyr 65707580 Met Glu Leu Arc- Ser Leu
i O L sTﬁxg Fe@ ?ﬁe Tfh B Val Ser Lys Leu Asp” Ser Gly Val Pro
Arc- Ser Asp A§§ rAlaVal Tyrtyr Lys 60

Bsp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu LYS Ile
653 70 75 80
Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly

85 50 95
Thr #is Phe Pro Leu Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys

100 105 110
<210> 15
<21l> 336
<212> DNA :
<Z13> Artificial
<220>
<223> Humanized version of murine segquence
<400> 15
gatgttgtyga tgactcagtc tecactctece ctgeccecgteca cectiggaca gecggectce €0
atctccectgeca agtcaagtca gagectetta gatagtgatg gaaagacata tttgastigy 120
tticagcaga ggcecaggeca atctccaaac cgoctaatit atctggtgte taaactggac 180
tctggggtee cagacagatt cagcggcagt gggtcaggea ctgatttcac actgaaaatce 240
agcagugtgy aggcetgagga tgttggggtt tattactget ggcaaggtac acattttecy 300
ctcacgttcyg goggagggac caageitgag atcaaa 336
<210> 16
<211> 112
<212> PRT
<213> Artificial
<220>
<223> Humanized version c¢f murine seguence
<400> 16’
Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Leu Gly
1 5 10 15
Gin Prec Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser
20 25 30
Asp Gly Lys Thr Tyr Leu Asn Trp Phe Gln Gln Arg Pro Gly Gln Serx
35 40 45
Pro Asn Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 556 50

Asp Arg Phe Ser Gly Ser Gly 3er Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80
Ser Arg Val Glu Ala Glu Z&sp Val Gly Val Tyr Tyr Cys Trp Gln Gly

g5 g0 95



859095 Ala Arc- Ala Met Sly Tyr Trp Sly GiIn Sly Thr Thr Val Thr Val Ser 100105110 Her <210> 29
<211> 339 <212> DNA <213> Artificial <220> <223> Humanized version of murine sequence <400>
29 caggttcagc tggtgcagtc tggagctgag gtgaagaagc ctggcgcctc agtgaaggtc60 tcctgcaagg cttctggtta
cacctttacc agctactgga tgaactgggt gcgacaggccl20 cctggacaag ggcttgagtg gatgggaatg attgatcctt
cagacagtga aactcactac180 aatcaaatgt fcaaggacag agtcaccatg accgtagaca aatccacgag cacagcctac240
atggagctg& gy dgectyey Btetdacgds acdgeatgtiatiabigtgtrgagagctaty 300 dgétact§gg ggcaagggac
cacggtcacc gfctcctca33§°<°210> 30 <211> 113 ¥212> PRT <213> Artifitial <220> <223> Humanized
version of myrpe sequence <400> 30 Gin Val Gin Lela Val Gin Set Gly Ala Glu Val Lys Lys Pro Gly

Ala 1510155ek Vaidsys Val Ser Cys Lys-Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 202530 Trp Met Asn Trp
Val Arg GinAlxProt@ly Gin Gly Leu Glu Trp Met

<213> Artvificial
<220> :
<223> Humanized version of murine seguences
<400> 17
gatgttgtga tgactcagtc tccactcectec ctgeccgtca cccttggaca gecocggectec 60
atctectgea agtcaagtca gagectctta gatagtgaty gasagacata ttigaattgg 120
tttetogcaga ggecaggeca atctccaasayg cgectaattt atctggtgitc taaactggac 180
tctggggtec cagacagatt cagceggcagt gggicaggca ctgatttcecac actgaaaatc 240
agcagggtgg aggcotgagga tgttggggtt tattactgcet ggcaaggtac acattttceg 300
ctracgttceg geggagggac caagcettgag atcaaa 336
<210> 18
<211i>» 112
<212> PRT
<213> Artificial
<220>
<223> Humanized version of murine seguence
<400> 18 '
Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Leu Gly
1 5 10 15
Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser
20 25 30
Asp Gly Lys Thr Tyr Leu Asn Trp Phe Leu Gln Arg Pro Gly Gln Ser
35 40 45
Pro Lys Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
30 55 60
Asp Arg Phe Ser Gly 8Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
€5 70 75 80
Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp Gln Gly
85 90 95
Thr His Phe Pro Leu Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110
<210>» 1%
<Z21l> 336
<212> DNA
<213> Artificial
<220>
<223> Humanized version of murine seguence
<400> 19
gatgttgtga tgactcagtc tccactctcee ctgcccgica cccttggaca goecggoctcee 60
atctectgea agtcaagtca gagectctta gatagtgatyg gaaagacata tttgaattgg 120
tttotgeaga ggccaggeca atctcocaaac cgectaattt atectggtgic taaactggac 180
tetggggtes cagacagatt cagoggocaght gggtcaggea ctgatttcac actgaaaate 240



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 Ala Arg Ala Met Sly Tyr Tip Gly Gin Gly Thr Thr Val Thr Val Ser
100105110 Ser <210> 31 <211> 339 <212> DNA <213> Artificial <220> <223> Humanized version of
murine sequence <400> 31 caggttcagc tggtgcagtc tggagctgag gtgaagaagc ctggcgcecte agtgaaggtc60
tcctgcaaggfEER %ﬁ%é@@fﬁ?@@ & CEE a4 éaﬁéggg%%ﬁééﬁﬂ%%ﬁéﬁﬁﬁgcttg%@tg
gatgggaatd atfgatcct cdgacaygtoa asctcactac1 B0 aatcaaaagt tcaaggacag agtcaccatg accacagaca
catccacgag eagageetac240 atggagctga ggagectgag atctgacgac acggcecgtgt attactgtge gagagetatg300
ggctactggg-ggtaagggac cacggtcacc gtctcctca339 <210> 32 <211> 113 <212> PAT <213> Attificial
<220> <223 Hum@iHized version of murine sequence <400> 32 Gin Val Gin Leu Val Gin Ser Gly Ala
Glu Val Lyéﬁ.éé{Pr%réwﬂﬁal

<223> Humanized version of murine sequence
<400> 20 '
Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Leu Gly
1 5 10 15
Gin Pro Ala Ser Ile Ser Cys Lys 8er Ser Gln Ser Leu Leu Asp Ser
20 25 30
Asp Gly Lys Thr Tyr Leu Asn Trp Phe Leu Gln Arg Pro Gly Gln Ser
35 40 45
Pro Asn Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro
50 55 &0

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 ' 70 75 80
Ser Arg Val Glu Ala Glu asp Val Gly Val Tyr Tyr Cys Trp Giln Gly

B85 80 95
Thr His Phe Pro Leu Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys

160 165 110

<2iQ0>»> 21
<211> 339
<212> DNA
<213> Artificial
<220>
«<223» Humanized version of murine seguence
<400> Z1
caggttcage tggtgecagtce tggagctgad gtgaagaagce ctyggegecte agtgaaggte 60
tcctgeaagg cttoctggtta caccetttace agetactgga tgaactygggt gegacaggceco 120
cotggacaag ggcttgagtg gatgggaatd attgatcett cagacagiga aactcactac 180
aatcaaatgt tcasaggacag agtcaccatg accacagaca catccacgag cacagectac 240
atggagctga ggagcecctgag atctgacgac acggeogigt attactgtge gagagetatyg 300
ggctactggy ggcaagggac cacggtcacc gtctectca 339
<210> 22
<21i> 113
<212> PRT
<213> Artificial
<220>
<223> Humanized version of murine seguence
<400> 22
Gln Val Gin Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr

20

25

30



151015 Ser Val Lys Val Ser Cys Lys Ala Set 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 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 Tyr Cys 859095 Ala Arg Ala Met Gly Tyr
Trp Gly Gin Gly Thr Thr Val Thr Val Her 100105110 Ser <210> 33 <211> 339 <212> DNA <213>
Artificial <220> <223> Humanized version of murine sequence <400> 33 caggttcagc tggtgcagtc
tggagctgagTéfgé‘ffﬁ@a?yt ctggdgectt ag%@aag c66%ceigcaaggiiciditid cacctadéttagetactgga
tgaactgggt gcgacaggccl20 cctggacaag ggctigagtg gatcggaatg attgatcctt cagacagtga aactcactac180
aatcaaaagticpaggacay agicaceatd accacagaca categacgay eacagestacidl-atagagceiga ggagectgag
atctgacgac acggoecgtgt attactgtgc gagagctatg300 agctactggg ggcaagggac cacggtcacc gtctcctca339

Lys Asp Arg Val Thr Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr

65 70 75 B0
Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Zla Val Tyr Tyr Cys

85 90 ' 95
Ala Arg Ala Met Gly Tyr Trp Gly Gln Gly Thr Thr Val Thr Val Ser

100 105 110
Ser
<210»> 23
<211l>» 339
<212> DHNA
<213> Artificial
<220>
<223> Hunanized version of murine sequence
<400> 23
caggttcage tggtgcagte tggagcetgag gtgaagaagce ctggcgectce agtgaaggtc 60
tcctgecaagyg cttetggtta cacctttace agetactgda tgsactgggt gegacaggece 120
cctggacaag ggctigagty gatcggaatg athgatectt cagacagtga aactcactac 180
aatcaaatgt tcaaggacag agtcaccatg accacagaca catccacgag cacagcctac 240
atggagetge ggagectgag atctgacgac acggecghtght attactgtge gagagcetatg 300
ggetactggg ggcaagggac cacggtcace gtctecetea 338
<210> 24
<2L1» 113
<212> PRT
<213> Artificial
<220>
<223>» Humanired version of murine seguence
<400> 24
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30
Trp Met Asn Trp Val Arg Gin Ala Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45
Gly Met Ile Asp Fro Ser Asp Ser Gilu  Thxr His Tyr Asn Gin Met Phe
50 55 60

Lys Asp Arg Val Thr Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 78 80
Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys

83 S0 85

- 16 -



<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 Leu AfgtHérasprasteFirtatval T3g By Gy 880095 AldArg Alahet'Gly 354 Trp Gly Gin Gly Tin
Thr Val Thr Val Ser 100188110 Her <210> 35<5211> 339 <212> DNA¥213> Artificial <220> <223>
Humanized yersion of murine sequence <400> 35 caggttcagc tggtgcagtc tggagctgag gtgaagaagc
ctggcgcctc agtgaaggtc60

<210> 25
<211>» 339
<2l2> DNA
<213> Artificial
<220>
<223> Humanized version of murine seguence
<400> 25
caggticagce tggtgcagic tggagectgag gtgaagaage ctggegectc agtgaaggtce 60
tectgecaagyg cttetggtta cacctttace agctactgga tgaactggglt gogacaggec 120
cctggacaag ggcttgagtg gatgggaatg attgatcctt cagacagtga aactcactac 180
aatcaaatgt tcaaggacaa agccaccctg accgtagaca catccacgag cacagectac 240
atggagctga ggagcoctgag atctgacgac acggecgiglt attactgtge gagagctatg 300
ggctactggg ggcaagggac cacggtcacce gtoctectcea 339
<210> 26
<211> 113
<212> PRT
<213> Artificial
220>
<223>» Humanized wversion of murine seguence
<400> 26
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30
‘Trp Met Asn Trp Val Arg Giln Ela Pro Gly Gln Gly Leu Glu Trp Met
35 40 45
Gly Met Ile Asp Pro Ser Asp Ser Glu Thr His Tyr Asn Gln Met Phe
50 55 50
Lys Asp Lys Ala Thr Leu Thr Val Asp Thr Ser Thr Ser Thr Ala Tyr
63 70 75 80
Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 20 95
Ala Arg 2la Met Gly Tyr Trp Gly Gln Gly Thr Thr Val Thr Val Ser
100 105 110
Ser
<210> 27
<211> 339
<212> DNA
<213> Artificial
<220>
<223> Humanized version of murine seguence

<400> 27

- 11 -



tcctgcaagg cttetggtta cacctttacc agctactgga tgaactgggt gcgacaggec120 cctggacaag ggcttgagtg
gatcggaatg attgatcctt cagacagtga aactcactac180 aatcaaatgt tcaaggacag agtcaccatg accgtagaca
catccacgag cacagcctac240 atggagctga ggagcctgag atctgacgac acggccgtgt attactgtgc gagagctatg300
ggctactggg ggcaagggac cacggtcacc gtctcctca339 <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 TrﬁMéﬁ%@Wr ge‘aﬂ LGIRARE PGy CGitrgiy 12 BRETES e 354045 Gy Met i@ Asp Pro

Ser Asp Se Gli@r‘iﬁllg télﬁ 3;%%;5@%@%&?@%%%5%@'%2 AFRIEETTT val A%i:bThrSer
Thr Ser Thg Ala, GIrLali Ag SerleuArg SerAspAsp tarAlaal Tyr iy Cys

859095 AlaaAjga;exta@Ae@@ly&lﬁy@Jqpa&y@wg@ya%&'&w\éal bt MabSer 1093195410 Ser <24.0> 37

- 12 -

<211> 1123¢212>tRAT e 23y Arificiabggtcace gtetectca 339
<210> 28
<211> 113
<212> PRT
<213> Artificial
<220>
<223> Humanized version of murine ssequence
<400> 28
Gln Val Gla Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 - 5 190 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30
Trp Met Asn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu $lu Trp Met
35 40 45
Gly Met Ile Asp Pro Ser Asp Ser Glu Thr His Tyr Asn Gln Met Phe
50 55 &0
Lys Asp Arg Val Thr Met Thr Val Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 S0 95
Ale Arg Ala Met Gly Tyr Trp Gly Gln Gly Thr Thr Val Thr Val Ser
100 105 110
Ser
<210> 29
<21i> 339
<212> DNA
<213> Artificilal
<220>
<223> Humanirzed version of murine segusnce
<4Q00> 29
caggttcage tggtgcagtc tggagetgag gtgaagaagoe ctggegecte agtgaaggto 60
tcctgecaagg cttctggtta cacctttacce agcectactgga tgaactogggl gcgacaggcece 120
cetggacaag ggcttgagty gatgggaatyg attgatcctt cagacagtga aactcactac 180
aatcaaatgt tcaaggacayg agtcaccatg accgtagaca aatceccacgag cacagectac 240
atggagctyga ggageetgay atctgacgac acggecogtgt attactgtge gagagetatg 300
ggctactggg ggcaagggac cacggtcace gtcoctectca 339
<210> 30
<21i> 113
<212> PRT
<213> Artificial
<220>»



<220> <223> Humanized version of murine sequence <400> 37 Asp Val Val Met Thr 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 Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gin Gly Set 354045 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 L s lle 65707580 Set Arg Val Glu Ala Glu Asp Leu Gly lle Tyr Tyr Cys Trp Gin Gly
859095 Th<r2 Bro el THr PARE Gly WA'GH THPEYSTeu Glu Leu Lys 100105110 <210> 38
<211> 113 AT <213> Artificial <220> <223> Humanized version of mu rine sequence <400>
38 Gin Vale@shmtaau@m Gin R0 GhnAdaGlit el Yab Arg Prorly Ala %&%@SﬁiaVal Lys Leu Set Cys
Lys Ala Set Gly Tyr Thr PhesThr Set Tyr 10

Ser Val Lys Val Sexr Cys Lys Ala 8er Gly Tvr Thr Phe Thr Ser Tvyr

20 25 30
Trp Met Asn Trp Val Arg Gln Ala Proc Gly Gln Gly Leu Glu Trp Met
35 40 45
Gly Met Ile Asp Pro Ser Asp Ser Glu Thr His Tyr Asn Gln Met Phe
50 55 60

Lys RAsp Arg Val Thr Met Thr Val Asp Lys Ser Thr Ser Thr Ala Tyr

635 70 75 80

Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys

' 85 90 95
Ala Arg Ala Met Gly Tyr Trp Gly Gln Gly Thr Thr Val Thr Val Ser
100 105 110

Ser

<210>» 31

<211» 339

<212> DHNA

<213> Artificial

<220>

<223> Humanized version of murine seguence

<400> 31

caggttcage tggtgecagte tggagetgay gtgaagaage ctgdogecte agtgaaggte 60

tcctgecaagg cttctggtta cacctitacce agctactgga tgaactgggt gocgacaggcece 120

cctggacaag ggettgagtyg gatgggaatg attgatecctt cagacagtga aactcactac 180

aatcaaaagt tfcaaggacag agtcaccatg accacagaca catccacgag cacagectac 240

atggagctga ggagcctgag atctgacgac acggecgtgt attactgtge gagagctatg 300

ggctactggg ggcaagggac cacggtcacce gtctcctea 339

<210> 32

<211> 113

<212> PRT _

<213> Artificial

<220>

<223> Humanized wversion ¢f murine sequence

<400> 32

Gln Val Gln Leu Val Gln Ser Gly 2la Glu Val Lys Lys Pro Gly &Ala
1 5 10 s 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30

Trp Met Zsn Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

- 13 -



202530 Trp Met Asn Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lle 354045 Gly Met Val Asp Pro

Set Asp Set Glu Thr His Tyr Asn Gin Met Phe 505560 Lys Asp Lys Ala Thr Leu Thr Val Asp Lys Set

Set Set Thr Ala Tyr 65707580 Met Gin Leu Set Set Leu Thr Set Glu Asp Set Ala Val Tyr Tyr Cys
859095 Ala Arg Ala Met Gly Tyr Trp Gly Gin Gly Thr Set Val Thr Val Set 100105110 Set

.Gly Met Ile Asp Fro Ser Rap Ser Glu Thr His. Tyr Asn Gln Lys FPhe

5C 55 60
Lys &sp Arg Val Thr Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 g0 83

Ala Arg Ala Met Gly Tyr Trp Gly Gln Gly Thr Thr Val Thr Val Ser

100 145 119
Ser
<210> 33
<211> 33¢
<212> DHNB
<213» Artificial
<220>
<223> Humanirzed version of murine sequence
<400> 33
caggttcage tggtgcagtc tggagetgayg gtdaagaagce ctggegecte agtgaaggtc 60
teotgeaagy cttctggtta cacctttace agetactgga tgaactgggt gogacaggeo 120
cctggacaag ggottgagtyg gatcggaatyg attgatectt cagacagtga aactcactac 180
aatcaasaglt Lcaaggacag agicacgcatg accacagaca caltccacgag cacagectac 240
atggagctga ggagectgag atctgacgac acggecgtigt attactgtge gagagetatg 300
goctactggg ggcaagggac cacggtcacce gtcteoctea - 33¢%
<210> 34
<21il> 113
<212> PRT
<213> Artificial
<220>
<223> Humanized version of murine sequencs
<400> 34
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr

20 25 30
Trp Met Rsn Trp Val 2rg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile

35 40 45
Gly Met Ile Asp Pro Ser Asp Ser Glu Thr His Tyr Asn Gln Lys Phe
50 55 60
Lys Asp Arg Val Thr Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Arg Ser Leu Arg Sar Asp Asp Thr Ala Val Tyr Tyr Cys
g5 5C 95

Ala Arg Ala Met Gly Tyr Trp Gly Gln Gly Thr Thr Val Thr Val Ser

100 105 110
Ser

- 14 -



<210> 35
<211> 339
<212> DNA
<213> Arti
<220>

<223>

<400> 35
caggttcage
tcotgcaagg
cctggacaag
aatcaaatgt
atggagctga
ggctactggy
<210> 36
<211> 113
<212> PRT
<213> Arti
<220>

<223>

<400> 36

Gln Val Gln
1

Ser Val LYS
Trp Met Asn
35

Gly Met Ile
50

Lys Asp Arg

65

Met Glu Leu

Ala Arg Ala

Ser

<210> 37

<211> 112

<Z12>» PRT

<213> Arti

<220>

<223>

<400> 37

ficial

tggtgcagte
cttectggtta
ggcttgagty
tcaaggacag
ggagectgag
Jggcaagggac

ficial

Humanized version of

Leu Val

Val
20

Ser
Trp Val
Asp Pro
Val

Thr

Ser
85

Arg

Met
150

Gly

ficial

Gln

Cys

Arg

Ser

Met

70

Leu

Tyr

tggagctgag
cacctttace
gatcggaatg
agtcaccatg
atctgacgac
cacggtcacc

muri

Ser Gly

Lys Ala

Gin Ala

490
Asp Ser
55

Thr Val

Ser

Arg

Trp Gly

Humanized version of murine seguence

gtgaagaagc
agctactgga
attgatcctt
accgtagaca
acggeegtgt
gtctectca

ne sequence

Ala Glu Val

i¢

Ser
25

Gly

Pro Gly

Glu Thr His

Thr Ser

75

Asp

Asp Asp Thr

Gln
105

Gly Thr

Humanized version of murine seguence

- Thr

ctggegoete
tgaactgggt
cagacagtga
catccacgag
attactgtge

Lys Pro

Phe Thr

30

Gly Leu Glu

45

Asn Gln

Tyr

Thr

Ala Val Tyr

Thr Val Thr

110

agtgaaggtc
gcgacaggec
aactcactac
cacagectac
gagagctatg

Gly Ala

15

Ser Tyr

Trp Ile

Metf Phe

Ala T

Tyr
95

Val Ser

Asp Val Val Met Thr Gln Thr Pro Leu Thr Leu Ser Val Asn Ile Gly

1

5

10

-15-

15

60
120
180
240
360
33%



- Gln

Asp

Pro

Asp

Ser

Thr

Pro

Asn
50
Arg

Arg

His

<Z210>
<211>
<212>

<213>

<220>
<223>
<400>

Gln

1

Ser

Trp

Gly

Lys

65

- Met

Ala

Ser

Val

Met

Met

3G

Asp

Gln

Arg

Ala
Lys
35

Arg
Phe

Val

Phe

38

113
PRT
Artificial

Gln

Lys

Asn
35

Val

Lys

Leu

Ala

Ser
20
Thxr

Leu

Thr

Pro
100

Leu
Leu
20

Trp
Asp
Ala

Ser

Met
100

Ile. Ser

Tyr Leu

Ile

Tyr

Gly Ser

Ala
85

Leu

Gln

Ser

Val

Pro

Thr

Ser I

85

Gly

70

Glu

Thr

Gln

Cys

Lys

Ser

Leu

70

Tyr

Cys

Asn

Leu

55

Gly

Asp

Phe

Humanized version of
38

Pro

Lys

Gln

Asp

55

Thr

Thr

Trp

Lys

Trp

40

Val

Ser

Leu

Gly

Ser Ser
25

Leu Leu

Ser Lys

Gly Thr

Gly Ile

990

Ala Gly
185

Gln

Gln

Asp
75

Tyr

Thr

murine sequence

Gly

Ala

Arg

40

Ser

Val

Ser

Gly

Ala Glu
10

Ser Gly
25

Pro Gly
Glu Thr
Bsp Lys
Glu Asp

40

Gln Gly
105

-16 -

Leu

Tyr

Gln

His

Ser

sSer

Thr

Ser

Arg

Asp

&0

Fhe

Tyr

Lys

Val

Thr

Gly

Tyr

60

Ser

Ala

Ser

Leu

Pro

Ser

Thr

Cvys

Leu

Arg

Phe

Leu

45

Asn

Ser

Val

Val

Leu
30

Gln
Gly
Leu

Trp

Glu
110

Pro
Thr
30

Glu
Glin
Thr

Tyr

Thr
110

Bsp

Gly

Val

Gly
15
Ser

Trp

Met

Ala

Tyr
a5

Val

Thr

Ser

Pro

Tle
80

r Gly

Lys

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Ser



