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[OOI(Jg]]hi §)1Igrt1alhggn thr(f)ug}?ttilenglcﬁt Il)lgyrg a'rzlcl rtan? lé C[I?le genegacf\j(')n of antibodies, in
autoimmunity, and in the establishment of immunological tolerance (Gauld ef 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.

[0006] The BCR is composed of a membrane immunoglobulin which, together with
noncovalently associated o and B subunits of CD79 (“CD79a” and “CD79b,” respectively), forms
the BCR complex. CD79a and CD79b are signal transducing subunits that contain a conserved
immunoreceptor tyrosine-based activation motif (“ITAM”) required for signal transduction (Dylke
et al. (2007) Immunol. 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
CD79 ITAMs and activation of receptor-associated kinases (DeFranco (1997) Curr. Opin.
Immunol. 9:296-308; Kurosaki (1997) Curr. Opin. Immunol. 9:309-318; Kim et a/. (1993) Immun.
Rev. 132:125-146). Phosphorylated ITAMs recruit additional effectors such as PI;K, 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) (Olejniczak et al. (2006) Immunol. Invest. 35:93-114; D’Arena et al. (2000) Am. J.
Hematol. 64:275-281; Cabezudo ef al. (1999) Haematologica 84:413-18). CD79a and CD79b and
soluble immunoglobulins (“sIg”) 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 CD79a and CD79b are involved in antigen-
independent (tonic) and antigen-dependent signaling by the BCR (Fuentes-Panana et al. (20006) J.
Immunol. 177(11):7913-7922).
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[0010] The Fc receptors, members of the immunoglobulin gene superfamily of proteins, are
surface glycoproteins that can bind the Fc portion of immunoglobulin molecules. Each member of
the family recognizes immunoglobulins of one or more isotypes through a recognition domain on
the o chain of the Fc receptor. Fc receptors are defined by their specificity for immunoglobulin
subtypes. Fc receptors for IgG are referred to as “FcyR,” for IgE as “FeR,” and for IgA as “FcaR.”
Different accessory cells bear Fc receptors for antibodies of different isotype, and the isotype of
the antibody determines which accessory cells will be engaged in a given response (Billadeau et al.
(2002) J. 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 et al. (2000) Science 290:84-89;
Ravetch (1994) Cell 78(4):553-560; Ravetch ef 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.
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(2002) J. Biol. Chem. 277(7):5082-89).
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phosphorylation of Akt, which is a serine-threonine kinase that is involved in cellular regulation
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ﬁogg{jdgggf&é engy lcéﬁidﬂgl Ly C@g]itﬂgﬁg ?&@c‘?@@“f’?% {AH‘@ mobilization,
Ins?glrﬁ)él:)ftsl\blclél)3 pRASISH,| 4ng E}fliéﬁ&(z%k @édé%l(ir%amh%s(%dvﬁslggtl%«ﬁ%ﬁﬁ@oumal of
Im@?}"l@éé%?@‘z@%&, and SEQ ID NO 36. [0033] The
i nvention al so provides the enbodi nents of such
[00@6)]| ypepticcles RofRITe rangéshBetfvedns 0 ant i S90dPa Marheht end man, due to

d
he§gBatilh FRERCHRERe ard By S aBE o RSt Al oh integral
metrhfanagllyfnibr(ﬁﬁh chng @quBea glffcogﬂ@oklﬁhah@l 118()@1t01[(09341}1kéﬂh®r510n One
t t di ch
B SRSt URERDY PRt e REat T srngfan A The
Foyid shaed dtattual tharastesisties Withleath @tnhet buheiytwe (HapR . SleRe BeyRII, FeyRITI
t.F d t hat

bini ST M T TR el Bl sorEaRyng 575 S Geciyiag Jggig domains
FofRalid dsratpiessed] id G3btopldpes, intgeddls,cind & $e Igpike BeyRI@sNKhells. The GPI-
) i t f h t

iR NEN S hnnRheReb B L4 5R RRER DL i on

selected fromthe group consisting of F243L, D270E,
[OORZ]QZRVRBQQQM kh@ﬁﬂhs, mV8RB], ree{\ﬁ@ﬁ)VssoalatdonP&Qﬁlle FoRBganaha-chain for

opttl:néaﬁ S?F%rte%nsa%? Ut | 023’6%13&9 ;1 gzsf [ % ﬁg@g]ﬁ also ealhanced by a
cytRASKRRC aYTEERBﬁﬁﬂf thétG:):cralts the a&tptdr Imnodi@uklﬂﬁk{h itrldtphomatldyhnosnol 3-

or R R f ety B IR S0 DS st ar 0 B ek s

wehrag I@ZB:Zth,d NGB intérdief23Gdtion (OD)FceR VI le,aslttlgémlgEb immune complexes
BSOS D, SPASL LI pein o
proaﬁhimﬁﬁ%icytoiﬂne_@ E)d it ldtepimbe W@he,ouR_ﬂlﬁ‘Z@c QL (HivdB0 Bdal. (2007)
Na%FGO\I/ P31519n601(?%l51{2 %ﬁ& OI’LSC R{\posgtrgﬁeng\é:igen%a P (:[f*d Gﬁ sp%or conserr\]led in all
matrintahmameam whl iIﬂicﬁmadmIe Eaﬁfhntglahd; ramicel tseliodeds eﬁeﬁlé'lcitprlmmerJ ahn et

d
al. t(%b@g I‘ unity 2% qgrg?rﬁg unc tal A%O&Ype lﬁl%geng 168 ﬁl 4635 gg %aws et al.

ctor 18’ Sef
(20@2)ohnpnmmhﬁe\sﬂ9m2j> -3).c F(:mllleamueﬁm@ﬂ’ anmhﬁwdggldiﬁpempkemht activation

Fcyci{esﬁ(gnn& C?.tll’l%ll’l eﬁéﬁ)t o4 seeaseen %é?{e g)))((}ccanﬁ%odte%athogemc immune
corhpleres. IFQVRIV(lﬁlfoundl o dmlsianic &iln dman@phagesa moaadytey atd megtréphni
as conpared to a wild-type Fc domain; (D) decreased

[003!3]n dlb&%né ol 51%12 B&Jaﬁce@,sa &eggrpe%a%q f&%ﬂ-}%ﬂ g(fnrlﬁf&ean't:igodies that possess
omal n, oOr

therapeutic use in the treatment of autoimmunity, cancer, inflammatory disease, and/or
transplantation, and exhibit improved ability to mediate effector function from the Fc receptors.

The present invention is directed to this and other needs.
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(E) increased binding to FcyRIIB as conpared to a

w | d-type Fc domain. [0037] The invention also
w@e@vilsles? t he enbodi nents of such anti bodi es WhET/E52909/038171

the antibody is a F(ab')2 fragnent, a nonocl ona

anti body, a F(ab) fragment, a single chain antibody or

a di abad and/ or wherein the antibody is operably
S“F‘}Wé’d’fttge Inv¢etigRo| ogous pol ypeptide. [0038] The

invention also provides pol ynucl eotides encodi ng any

[0029] tIBbRARAME FPhYRERLbIRSvidE ﬁ&%&gﬂ_&@ hh\ﬁl\[gez[‘tl @ha@l{ $fiable domain

i ncl udes the use of any of t ove- descn

(Vigsoypepeg 4 dumppizadrs ohpessigrBG o heying anlﬁlaaﬂt?a%é?ﬂbatfrawdue 37, or a
lystnB€ort arssaagﬁemt Rfibae a&%& A2 SReMmhiAd Iayldasea&ﬂ@et @eﬂ&:@édt frém the group

con GBS IxDe RO Ca 1 nAHbIRNCh4 964 HEND: 16, SEQ ID NO:

18,140 @ BEWEIS NOF Z@rbr Al AR e fendoBNSRE IERDABRAOther embodiments of
|nflannato di sease especially, Crohn's disease,

thepdnynfigh @rayi erw&»@?@ldeb 6Y1Pga§|1§awr Fsitrisble damaty (i) comprising a

hufidh$ted rﬂr%hhﬁ@ié%@@ WEHD Qﬁﬁhg DHS or RE ofl 11t ANSKBS ,modifications: M4SI,
vasculitis zema_and atopi ¢ dermatitis

MERRpKB&R-520 730 éfﬁ?Mr j7 orndR hraaramingedcdd qnpst sclRetsl figmn the group
codRfind fIFQTMNO: szz mtn Nos e 1D NOP46ISEDED NV Q@tsmpm NO:

al so |ncludes th ment of such use wherein t

30,8 B2 132 REQ 6P N‘Psé"t» ?@aﬁfr@ AP NP: 303 ALEYy amige prid fféluence of SEQ

ID tN@A88TE Withes @APEdiMESs HRRidS lc@RbMhtichE 16 MhSHEYPePicd he@RDO nght chain
t her apeuti c_agent S|nultaneously or sequentially with

VmFP@‘HHPWB@%VWWPU@ETW?W@q<WV@HF|on is further directed
a_nmethod of treating, cancer (especial

[‘mﬁglmatTé‘ﬁ delypsrddesnaebe alibpdicss aql(&,]ﬁl@h gﬁ:ﬁlﬁ(:%g’ygbmd human BCR complex.

Th&\@ﬂlyﬁ@@ﬂéél dbl@rll;d/ mﬁmrc Rmh B KA Fh &oRpriges e lod M)e hiddidications,
tien admi nj sterin o the at|

whtc g:ml(imé &PP SI ng WpS %lteé'ﬁwa r?Pg[]Eﬁ p%thFp ]élgll’lg altered effector

fundhiey areftesd rhok b@ﬁn%adgitunbmg tafan leﬁ etd’l\flfhlﬁtgh@mﬁﬁléﬁib b{l\}h@a alvkdtion also
concerns the e odL. ment o Sug met nho ereln era
provide Relwelgesies é’Bﬁ‘tSll“}gng’ plwcetidsy Py %Mﬁﬁ%t‘@mﬁgcanpﬂsmg the

pols QR Hdds NaldaRedAlS cagRRingSthéiddad egm&ioys @Fprloducmg the polypeptides
an art| cul ar

e tiall with the anti bod
anqsﬂm@M 165 PRE 1§é8’8ﬂ‘85 é@%}ﬁl@dﬂl%l s gdiyeast %né disgders rasgelyg ypyided.
an anti-angi ogeni c agent, an anti-neoplastic agent, a

[00Qh]e Mok besia pielihldhtiageotidesablypepiide Giad KinGs RGRABCH &ddpdx, wherein
invention is further. directed. to a net

. of . .
thetpﬁ’i‘/é’ PUg CGRPHITE SiontriiAg 20 SPoHFEfe mgmvg&gl?@ﬁwﬁmfmvaﬂabb
regihinS ¥ A Rat (LSi@Ghiatd YariakfodBACsv, dha eaggisesiul ti pl e

SC|§£OSIS ﬁﬁﬁriaSiﬁf rheH oid arthritis, systemc

| up )erﬁPW P05 Rabal esidye 3k et es, vascul i tis,

ast (B, eewaifRatndt Rhpicsidgessyat itis, fibrosis, graft

rejecti aft yersus- host - di sease, and i nflamatory
m@ﬁ E@ﬁg% a h patient, conprising adm nistering

to t he patlent a therapeutically effective anount of

[00aRly dfhetihendhovethde powidoe theaohbdidotkin@sof fud@4d)ypeptides wherein the
Addltlona tages and features of the present
Ligie:

humgized Vg pparent fromthe follow ng detail ed
des(rAr)l pta lewincdutavituigsatdatatexsadupBes, which il I ustrate

He eMmdnmﬂsoft tion.
Do b ey i tstagrs o b A B epi ot s
an (@) i groovenia)eah@@ari ng the [ight chain variabl e
regi ons of a chi meri ¢ BCCl antibody (SEQ I D NO 37)

[Oﬂ?geeﬂ“the Olﬁve EUI% rov{glte%%ﬁzgnéé]ot%l n Cf 0( ggb %rpmdte% Wherein the

hurGéeed argpnk Ofgﬁf(é‘&h h®sildwes ai Rahac@bidua Fsind b &sint heK abat remdue 45.
differ from Consensus; Kabat 37 and 45 are shown in
bol df ace and underlined (nunbering bel ow the
sequence). [0045] Figure 2 ig-a chart depicting
various nodified residues in the |light and heavy
chains of a humani zed BCC2 anti body of the invention.
[0046] Flgure 3 deplcts an allgnnent conparlng t he

- A NNA



Laboratory Manual (Harlow & Lane, Cold Spring Harbor

Press, 1999); Binding and Kinetics for Ml ecul ar
w@e@bosi7st s (Goodrich & Kugel, Cold Spring HarBor/us2009/038171

Press, 2007); Current Protocols in Pharmacol ogy (Enna

et al., eds., John Wley & Sons, N. Y., and suppl enments

[m#%%ou hd?%%ggtéog %ﬁﬁgggcﬁgﬁégﬁf%%o IC ngg%%gfﬁLﬁ%dﬂwmnlﬂw

hulReized it BEev Sads anerin e KEsaaedsidae 3 indmadsp@edine at Kabat residue
45(Lippincott Williams & WIkins, 21st edition (2005),
for exanple A. Definitions [0052] As used herein, the

DCC' refers to ti bod endent ul ar
l““@t ot iIBYet"ﬁi"“ Sther, ppv %ﬂif’e? bﬁgg‘i“&t 8 S‘i"geai@bypdi’tldie?i wherein the
polvbdpelie ansRECIH 418in6 ytidtsegtieiceCelebtsd tiloat the Xaiup $enshtiyiRef: SEQ ID

vt g NP A T o Ao R e dnbrflly b spo o vor

20target cell and subsequently cause |lysis of the target
cell. [0053] As used herein, the terni"antibody"

r.ef er nal , anti odies cific
10035 71 SR R BiokES » TR bmANS A5 T iara BCr complex,
wheigint the polgpeptifid bmthiries, the hintie i‘aicﬂ saqitehdzodti @Smnpabgeiutinadkavy chain
odi nmel.i zed. ant i bodi e chai n
vl G aRE N RSN BA AT T IR R oftication of one
ormm&mﬂKﬂamﬁkhmﬂ%8ﬂﬁagﬁ6ﬂﬂ3,ae7g71aﬂmﬂjbody fragnents
capabl e of binding to an epitope, e.g., Fab fragnents,

[Oﬂgﬁb ”[fhret i CO gllll’ﬁllgn 2 {]r‘r}?e Wlmenfs\”@_{ C}lg:ngpl%??ftp%?tidgs wherein the

hummﬂevimmtta}fﬁ(iiet\feirammns@ ane gir onor¢ GRRYfichtat selected from the group
CO%gHu 8§pe0|fically bi nds an antigen, etc.),
Br"fuhctional or multi-functional antibodi es,
di sUAY i den isplokaet sobssiprion ht ICabkvssiisdByY ) | |ntrabodies
and i abgdi es, .a e bi ndi.ng fragnments of any of
theagbove%mpeSmmp?nmpfﬁgggrﬁuﬂfégniantibodies IS
intémdedaMaHendmnma@&nmmmumﬂgmobmlin nol ecul es and
““grg)o' o9 Cig‘lilileysu%‘s‘iﬁ'%%afkab%p%&t&eé’;f | munogl obul i n
ules, 1. ot esth 9 contain an antigen
bi ndE)ng eiletuelnei;ummmmgllamﬁalbatresldué@;ul es can be of any

(1982, 8 qul 8y Jly SR o 0, ol e

subdﬁassa®seesmmugnmlﬁ%@bad%SMaﬂbs Pat ent Publication
Nos.: 20040185045; 20050037000; 20050064514,

ABSSTASISh oAU DR HTURFIRAE: s o

polairﬁph@fewmpem pheminogrid s@@RIceisgledtert feqmd thd stawp cefsstienefSEQ ID NO:

t d
22,58 B K0 e 7Rl 96 Eﬁ"ﬂi@é%%%i%ﬂg@%%%ﬁi@%? D32, seQ
IDbi(bBégand@iEi(yIthOr $@ portion thereof (i.e, a portion

capabl e of binding a |ligand and/ or capabl e of

o] c ) il . :

[00§§B}5 q'h@tnllv%gt)l(dﬁ iitulghe? I‘Ft“g\@%§ gllﬂét %ﬁl}og o {e%%gdtllt %uéh g%ﬁ%e?{é‘?(gs o\}/herem the
polR@Ridd i A Smglanh@mmbom%dldt@dy CD79b corrponent s, or

bi ol ogi cally active portions thereof (i.e., a portion
[00@@]pab[|h€ 119xfen{1(§naﬁ§dj%'vir(‘lgs Qtﬁofﬁrﬂéptﬁaé: %J)I{lwsﬁlrg a%'l%@{woam{bg([y variable

capabl e of associating with an extracellular |igand
dmﬁ@ﬁding portion). [0055] As used herein, the term

‘c am er' Wﬂl@rfeﬁlrtﬁe ﬁl@t A t}{(]:edgml)@cﬁlmaﬁ£blé &U&ﬁns 1§§Héhtt tiGh \tahglm: domain

abnormal uncontrol |l ed growth used herein,

cancer efﬁDﬂ@iﬁ@&mﬁﬁ@%@desm“PE%@@nié@“ﬁn@ﬂﬁ?nphonas

I'n sone @QPOdh%ﬁHﬁ§muﬁ%PK§&nﬁﬁﬁﬁ€§7t° a benign tunor,

whi ch has remai ned | ocalized. In ofher embodinents,

cancer refers to a malignant tunor, which has i nvaded

and destroyed nei ghbori ng body structures and spread

to distant sites. In some enkRodi nents, the cancer is

associated with a specific cancer antigen. [ 0056] The

terns "cell proliferative disorder” and "proliferative

disorder" refer to disorders that are assOCiated mnth

o Y o L



[0071] As used herein, the term"humani zed" has its
usual neaning in the art. In general terns,
woeosanszat i on of a non- human anti body i nvol vesPCT/US2009/038171
substituting the CDR sequences from non- human
i mmunogl obulin VL and VH regi ons into human franmewor k
regi ons. Further ﬁ%s used herein, "humani zed"

anti bodi €9 rraf}“&’& Pt KeRgf 1 idvatS: QUbst i t uti ons and
mut at i ongC) n bhe (KPRJaBdAr framewor k regi ons

i ntroduced to C affinit or . ot her poses.
For (g)xarrﬁv g, JEfjosé? “?d’? Ihsﬁmth‘)d%}é/aﬁﬁﬂ mafp éfr?é%Yylé’h in variable
r esi dues domaih (&) IuiRA }ﬁﬁﬁmm&anmaf BOC NG ak c&ﬁf_ﬁris@d 4 Modification

The resul ting vari 0

sequence§¥%fﬁg’rm°§l?2%8g% @ 6%@9 &eg ’%nﬂ\"}’i‘ﬂ%n

anti body framework sequence(s) or a human consensus
[003EQqU emle ewe]ﬁuo‘ﬁal'sb @toynde§ thel ehb@¥iedtits dTuaapofypaieowkerein:

reg| Y. I n conbi nation as a
oot 8" oy Gritis wir R P BSa g rO8T 2] s used her ei n,
t he ter m(A) nnunﬁmﬁﬁdmibamtouiqn angeln fesidue3nari at i ons

t her eof ref t that modul at hos
e sYet on SRRC BN AP EHOUR e & g rendhe 45Sor

I mrunonodu) at eﬁty(zagaeﬂt(B) and@n i mrunosuppressant agent.

I t th dul
agelD | o RASoRBRe HIFGE 67y ST TG G B freion
agent s i sdécttdefonbiit gangcomsistidgofi t ed to, snal |

ant bod £8) 71 AoPg R Y BER a0 mfagent o, and

or gani c (\E))I eculbeﬁm si36mMBIn AKabgedidaebEi n, the term

"i mmunos CIfI alI fers, t the specific
bi ndi ng @hl b| %%‘%Sﬁ}élgﬂi aé# gﬁf?de&%a@@and t he epitope
that it (Bcogan Zl@lﬁne gﬁbs:tinuttmmdeﬂgt whidhe 7y pi cal |y

exhi bi t KH of at nore usual ly at
Ceast ablih 1 otere pEaRuiaR b glitbo dbont 03 [ {M
or |ess, (Es)nd rm&tchnues‘tﬁnﬁ)b layK abdt @didje(Wt @1d | ess.
Pref er abI ant |.es the.j nyenti on
i m’runospé%( ffi El s ﬁﬁt&h?‘batgal% té?sﬁigeﬁt h high affinity
(e.g., low KD). [0074] An anti body t hat

[003 2imu riths jpeentfon @b bl_;ovbliesnﬂis ethipoddmengsndf isg;élrpoty@yptidbm\dhdr@n
82? mpﬁ@lt Iffé’)s%%tnt%od&J Var%gle %‘(:)Iln%g%())/l\rll\f)rtlsgi %oaYI\l%rrlo afacflc{ segltleﬁlge se?écted
assays krﬁmnmhe gromm@nwtmg oPISEIQeBaNDy 10, r&EI(BHlJN@s 12,1830Q ID NO:

speci ficag)l ' d ct with
ot her prg!t‘ esl)fz(giﬂ'&ga ﬁgﬂ?ﬁgt ?%’pem? gglsl\ll(?/ rnd an
ant (ljen dencdoed mdibody \faineld(;: déroain ecaisbsean albyno acid sequence selected

i Muunoassa Bl Acor e n
Lhose_of Tatts SbAFRRSeindbr SATh SR EYTH NAH sk G 1 No: 26
Engi neer SEQ IDesONZA, SER IHNO 305 SEQD Fer 3, SEQIDEX@: 34 and SEQ
t echnol ogy %%l osed in U S. Provisional Patent
Appl i cation 60/ 781, 564; 60/ 945, 523; 61/ 015, 106;
filed Dec. 19, 2007, and 61/019,051 filed Jan. 4,

[002B108 Th@@@@@tﬁﬂéﬂ%@@@deme 2004010TS 47 ;SudiANOADIED %&G@m the first

B iy s SBEO NS S s s 0doA S A foind he second

antpO Oy 00BBIF 98maiSoAPBFODS 718116 acil)SRORT 00YFAQ 4B NQIS4.
20070244303; US 20080044429; US 20080050371;

8 1,952 B68: S : : : -
3% oadsst oV abPordaes: o BTbEbaet Vb SaFa s rin me
poly®pody @21.1 gutibod NN QP @GTI Prherin OTANEHORY 86 19i8es[20Q7S]t Fe domain

I RO, :
that a)%g)nlg{asﬁ le%@ glgqug‘{]gé.aﬁglgﬁ‘ ft cho da(l)n%glp %tg‘t%l tg E (V%P '?yﬂe %fc Qbmain.

substanti ally honbogeneous anti bodies, i.e., the

i ndi vi dual anti bodi es conprising the popul ation are

i dentical except for possible-naturally occurring

mut ati ons that nmay be present in mnor anounts, and

the term "polyclonal antibody" as used herein refers

to an antlbody obtalned fron1a populatlon of

o, o o o " e 1 o o



tctggagtcc ctgacaggtt cactggcagt ggatcaggga cagatttcac
act gaaaat c240 agcagagt gg aggctgagga tttgggaatt

W 2a00v/asit7grt ggcaaggt ac acattttccg300 ctcacgtt cCRCT/US2009/038171
gt gct gggac caagct ggag ctgaaa336 [0085] BCCl VL am no
acid sequence (SEQ ID NGO 4): DWMIQITPLT LSVN GQPAS

T o U T et A T —
molifitdtdn[cO@Pldes:BCC2 VL nucl ei c acid sequence (SEQ I D NO
5): gatgttgtgt tgacccagac tccactcact ttgt.cggt
cca ‘%gga&%%gaég%"édg@flﬁl&%%segﬁeg ETPF]g}g%grﬁﬂ% @gggg%;ﬁ Pa43L, D270E,
gagcct ct RaoFat2Ny B OVIg d3agaa3d0d/, hitd Bp@aL.t ggl120
ttgtg%acag@ %gccgg t.ca l%t c%cc(gga cgcct aat ct. atfclgzqgigtdc )
t aalth ggAneBo AT INe B AT e SpBing ol T2 L Aad P3geL:
ggat gagggm??%awpn?tanc?m%?ata?@vteﬂp agca?agt gg
aggf gagg@ %gggg tatta %(? g%caag ac. o
aca )[tC 5ht Bt[u{l%t@ s&]fx‘é gy (&1}555%0 F243L, R292P
ct gaaa33end VORY] FRGCRMRP and Vg0 &aH2d31S RpuemeR] F3860) ahDr292P,
NO 6): QWQT%E% LSVTI GQPAS | SCKSSQSLL DSDGKTYLNW
LLQRPGQS 1P ki D60 SGVPDRFTGS GSGTDFTLKI
SRVF&)‘EDL eMe A YOI dtinktiohsT felobded I thd<drdidp {odISHE oBERLVRDO2P,
nucl ei c id se ce I i e ccaac
{goagoagic gBUgtPlag L oot dRae. bhpbRR T
agt gaagchygedt FRIGL gemap gy 3L CV G il F386 SilbkGr8Gdhs.
agct actgga tgaact gggt gaagcagaggl?20 cctggacaag

cttgaat at tat ttgatcctt cagaca a.. . .
00d6: SR enEads Al B Peifyhe d0GGaRh Ry wherein the varian
Fc dehgih agada apakeal dizagr tiaciges tagpadd tab gilaggie@a domain, wherein the

C ctgac atct tctgcggtct .attagctgtgc
g feptRigte "osbtat g oy b gpidee 8 cagt cace

gt claxt cadidfced A y-B&ErdeH-edl mhdtintaicly tht @iy AR EC Hmion;

I D  8): GAE LVRP VKL S ET SYWWNWKOQR

QT EW I PSR SO N RO P RGAGP AT

ML 8SL T Skiore SN VYAARANA{MEEREE BY/R d4SGhpded 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.

[0037] The invention also provides the embodiments of such antibodies wherein the antibody is
a F(ab'), fragment, a monoclonal antibody, a F(ab) fragment, a single chain antibody or a diabody,

and/or wherein the antibody is operably linked to a heterologous polypeptide.
[0038] The invention also provides polynucleotides encoding any of the above polypeptides.

[0039] The invention 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.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, 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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[0090] In a preferred enbodi nent of the invention,

seven different BCC |ight chain variable regions were
w@oovstisuret ed and studi ed. The nucl ei ¢ and am NPCHUB09/038171

sequences of these |ight chain variable regions are

presented bel ow. [0091] hBCC VL-1 nucleic acid

sequence (SEQ | D .NO = 9): tgttgtga tgactcagtc . .
100 ac?%hétl‘bvgnt&ng%@dgc?‘tdﬁs @ee&?@fgﬁl& 03 él&ég»éwﬁ%f%e the medicament is for
theatebthR 6 FCancag hitPdgir€am@gagatiprBtd e ot aUldgatigeraaagaad tidrapeutic

ttt tt 20 tttcagca ccaggcca atctccaagg
ag%@%%@@%?ag%é¥8?@8F@&%W8§§§3F8§§§180 t ct ggggt cc

cagacagatt cagcggcagt gggtcaggca ctgatttcac
[00at] gamaaineaiOn aig claghgt digccad oot gaggdod gift @agag tcancer (especially a

o 0 e P00 A T A SORRB PR e o o
mylalgind) 2&(}&3{3&&1&0&@5%@ Eliﬂgiﬁlstegﬂg to F}E&/%&Q{E%Sﬁﬁﬁ%?‘éﬂdﬂ@@%&we amount
oF S35 RV R S ABTV ) ™V EERETMEP <E P g spkpiment o
ol i M aiiopecs SomanenC i o
theaagéc:litltc gaéglg glr@gtgﬁegggi[ Qk %@ug}%@ﬁ}e g{tég ¢ ani %Cgfa &?{gartlcugarly wherein the

secgad) detaptiitia «gaitdgtdatqg fanaganahagidbdchigaatitgad 2tti-ncoplastic agent, a
tttctgcaga ggccaggcca .atctccaagg cgcectaattt atctggtgtce
Ch?%ﬁ&&%&%%@% 2?@?8688?88g?’ga0agatt cagcggcagt
gggt caggca ctgatttcac act gaaaat c240 agcagggt gg
[0042)g c tThagapantiant i dgggt dirtcaidt @ct petho g agag ac autoimmune or immune-
catttt.ccg300 ctcacgitcag. gcgga ag. caagct . .
me R H T R M RGeS G ERE SRS splepry prorinis
rhelBatoii2) thriBy MMEQEPLGSPVAm GERAS typ SCHBBGSL LasDBHSHTHirhlczema and

R R, TG L EGECTRLE T RLL9 FODSB)! fidmatory bovel
dishse)3n apaticat, compisihgseirsneaang(tSEQ painNOhek@uticght gctdptegaount of

) RLEAAL £ LGCACHGLGE, Ctgceegtca ceottggaca
gtcygcetcchy at ctcet'gea agt caagt ca gagectctta

gat agt gat g gaaagacata tttgaattggl20 tttcagcaga
[00g3)c cadilicmal atvettegsaand) fegost ddbd present ingegrttigh ovill be apparent from the

folfoaf%%ccfe%gg{: &'e%(gription, drawings and examples, which illustrate preferred embodiments of

the invention.

Brief Description Of The Drawings:

[0044] Figure 1 depicts an alignment comparing the light chain variable regions of a chimeric
BCC1 antibody (SEQ ID NO: 37) and a humanized BCC2 antibody (SEQ ID NO: 10) of the
invention 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 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 a humanized BCC2 antibody (SEQ ID NO: 22) of the
invention to the native BCC2 antibody (SEQ ID NO: 8). Gray highlighted residues indicate
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tct ggggt cc cagacagatt cagcggcagt gggtcaggca ctgatttcac
act gaaaat c240 agcagggt gg aggctgagga tgttggggtt

W 200v/ast7grt ggcaaggt ac acattttccg300 ctcacgtt cCRCT/US2009/038171
gcggagggac caagcttgag atcaaa336 [0096] hBCC VL-3 am no
acid sequence (SEQ ID NO 14): DVWMIQSPLS LPVTLGQPAS

ISCK %& DS%TYL}PI\%\N PGQSPK RL% YE%SKL%? C7)4|_# ¢ ghown in

bolhfﬁ&elﬁld[lﬁwﬁ'ﬂedkhﬁﬁi@ei{hgHeldw&lq@énee)am d sequence (SEQ ID
NO 15): gatgttgtga tgactcagtc tccactctcc ctgcccgtca

ct ac C cctcc60 gtc t,C
00375 SRR S BT g gR e Bt HT R Ja iR ER T8 gusay the binding of
antitblicaleAgaagg6daygeaas AhdidaaaBr RgERC QAT /@ie] Iggt Yéitic, hLc-
aact gga t gt cc cagacagatt cagcggcagt
4 @?%iﬁ%%géﬁgﬁgﬁ@%% ¢ act gaaaat c240 agcagggt gg
aggct gagga tgttggggtt tattactgct ggcaaggtac
(0048t EibbecH 36 cts tivacyiltscd gomdRgIUasA aaa@mteﬁgagssay the binding of

ant t.iesl a§1§1 [OOQ%Q%%%{M@ %&%g@i . ,Q ILE():/th—3,

chmpeqmwm}m YhMBKI A6 @ hBGVE BRIFBEESC %(BBH)ESTL Ki
SRVEAEDVGV YYCWQGTHFP LTFGGGTKLE | K112 [0099] hBCC

[00%(%’]; Sli‘lnllljl% & Id%?lgtg tﬁi TEAS felflgé E%?EILEAPKQ nd]u t)ed to ass % thei blndlng of

cctgca 1 t'c gcaga tcc agcayg
mﬁ&b@a&@ﬂhgg@gaﬂgmtgmgamakmmotm@hdngmLcﬁgﬁhgahlmﬁbﬁg@ﬂdm‘UhHo

5. A95A099: 49 Eh6A5 05 L6tk OaR GG pgt esagt ca
a

gccaggtca cagacaga gagga gcggagggac tgactcagtc
agtcaagtca ggccaggcca cagacagatt aggct gagga gcggagggac

De‘aQEﬁQ%%%Eﬁgtigﬁgfﬁ}ecltntvght‘%nq.t Ccaaag cagcggcagt tgttggggtt
Caagcttga

[0050] The present invention provides chimeric and humanized antibodies against the BCR
complex. The invention also provides methods of using the antibodies and compositions
comprising them in the diagnosis, prognosis and therapy of diseases such as cancer, autoimmune

diseases, inflammatory disorders, and infectious disease.

[0051] Reference will now be made 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 structural, 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 e 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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tccactctcc gagcctctta atctccaaac cagcggcagt tgttggggtt
caagcttgag ctgcccgtca gatagtgatg cgcctaattt

wW@ogvasggra tattactgct atcaaa ctgcccgtca gat ageQEUS2009/038171
cgcctaattt gggtcaggca tattactgct atcaaa cccttggaca
gaaagacata atctggtgtc ctgatttcac ggcaaggtac cccttggaca

acat tttcac caaggtac _. .. o

Lafgoe gl ﬁ@g%ﬁ? f%%g%ef%féarbgf f@saag%?}; Bipdipe, god digetios for
MdRichit Boldgiats| (Sogdi &y e th& Cd18 gpatd Ggbéraaast WYAG Célgent P(r)otocols in

act gaaaat c acattttcc K 1 4
Ph%’ﬁ‘@g fna g4l 65951 g 20'5%‘@0 3362 %‘85‘?? Mgty i’%‘?uz‘%h March
ZOMtTm%mz(OSEQChIDB%d@ ofGTheae[péutﬁté cctuégdahc& Bﬁﬁaab ; natt b@dy006), and

. a ni zed B a 0 I ..

Re’?ﬁtﬁg%foﬁhe 1%%21 adige © 9?/&&191)&1%%%’ hlf“élél%‘i ‘%’ﬁgi%&?ét cdition
(2005), Arthapp) it can be seen that a nunber of residues

have been changed in these particular chineric and

huna %ed sequences, it is not necessary to nodify al
IJ@oRose resi dues when engi neering chimeric

[00321\/ et BB 4 RO G VAP RUP@PEE) G Evitoxii, an

in Pinof @nakddeiddorendidh fiy vaieh BinspaRIfR dy@sibde @8llsathatPOPidsé PORs (e.g.,
37 and 45, which are noted in Figure 1 bg bol df ace and
¥

moppryBe FelNiSHER % ﬁ@mraé Kkl 69K sedlp and magiopbpges hiegogakg Rund antibody on

a tdddl efIN@abibstBniBRILRNGR Jrafe tihaselr esi dues). In a
preferred eﬁgﬁdlnent a hunaﬁ?zed BCC VL conpri ses:

7L substltutlgn an R45K or RA5N
005 o8 B gh (POl dfe% 2 o grnpdenih 3 ediperultispecific
ant(bf0d1@§ hemafRdifddrat htgizéd aﬁ1bod1€@ diyhth @Rt AnBiBSdi®! bimetihamtibodies,
ure 2 |s ac

|tut|ons$ be made. : 0
ol aitapwzf v soipras. sesiaes T e |%"g€ﬁﬁ chiyy antibodics,
1th@rﬁ)\Y()gldih§zlla&§Ilentiifiﬁdi\;\lyEEHgﬁﬁﬁks SQ%: almuobpﬁiagﬁelﬁs‘ catpbllﬁe of binding to an
i nvention ny o noartTi c 0 in
PR &Rt |%d€%%“eé‘ﬁd F3Bi ?‘ﬁ%‘ﬁ?‘% e@(alb rﬁ%n‘i"#v nt '8 %mems fragments
cor{tﬁﬁﬂ@&]thdrna war boWs @oiagidi srenicsmplent@nt dek@ding$ region (CDR) that
: nprise no Iobul n.Li ht cha |abL e
oo eplfy nds 4 249 Bfnggonal g eili-Ger Lo HaBtiae
linled @BspbciSd Pt (s, Iidabodits, afd B4tIdicOrand epitope-binding fragments of any of
the above. In particular, the term antibodies is intended to encompass immunoglobulin 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., 1gGy, 1gGy, 1gGs, 1gGy, IgA| and IgA,) or subclass (see, ¢.g., United
States Patent Publication Nos.: 20040185045; 20050037000; 20050064514; 20050215767
20070004909; 20070036799; 20070077246; and 20070244303).

[0054] Reference to a “B cell antigen receptor” or “BCR” is intended to reference the B cell
antigen receptor, which includes a membrane immunoglobulin (mlg) antigen binding component,
or a biologically active portion thereof (i.e, a portion capable of binding a ligand and/or capable of
associating with a transducer component). The term “BCR complex™ is intended to reference the
complex of BCR with transducer CD79a and CD79b components, or biologically active portions
thereof (i.e., a portion capable of transducing an intracellular signal and/or capable of associating

with an extracellular ligand binding portion).
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WO 2009/ 151717PCT/ US2009/ 038171 R4A5N substitution, or

both.In a preferred enbodi nent, the anti bodi es
w@owpnse7 an i nmunogl obulin VL that is a humanPEUSBEZN38171

VL, which preferably conprises the sequence of SEQ ID

NO 10, SEQ ID NO 12, SEQIDNO 14 SEQ I D NO 16,

SEQ I D or S Q | D, i s encoded b
0032k | %ﬁ %S'ég)la?fam <8y t?@ﬁc%ans?f % fors ngeplagn OISEPIOY 1S fiom abrormal
un@E@)He@ NOwthl 3f SHE nJJSdeLN@l hkfein, S&@ch ere)QJE)%lgi7mclﬁdesSE@kblﬁlas and
J I n ot enbodl nents, the .anti bodie
omm&e%ﬂp iRt gjﬁlfce’blﬁgﬁfsrfo eERYRT YMig W&‘“ﬁ‘ %F“?’élaglocahzed
In B(B@r Mhbodthétd) chicghtefehad B Iﬁ:ﬂ@ﬁﬁﬂ athor, @mmrhas @%vaded and destroyed
neial%%rulgg%ggégrq%%tr%ddrfdgs%@a% Kl%té:sgﬁfﬂ St D d{\ﬁntsl é ¢ cancer is
assSEEARed WitNGspedific caél aDiEn| D NO 20, or is enCOde by a

nucl ei c acid sequence selected fromthe group

[00%§]n S'Igségerrq% “% psri eragﬁgjftfﬁwn -Plrol?lg%lgtivgé%qd%’:’%ep ﬁ)g&%orders that
are[ BEEQEId With vamnd degee obalghorentcs]l préideratidn,. 00 @h€ $mbodiment, the cell

rise an.i mmunogl obulin light chain variable region
profEIe AP GG rer i ¢ BCC VL, whi ch prof erably has a

@B7L substitution, or an R45K or R45N substitution, or
[0055D]t HTheI Rrma “plieted,T edicre Itdfﬁrdhg‘rmhntlbbhles anit:isbocﬁne;mnbody in which a

r\?}ﬁrﬁrp) e an %/f‘ggﬂglg%;l}alg OlS 1(fre]:nt§cglsgoth atholmsologgchI it s ]an gg%cgbfrom one

spehiCy (63g7 m@lﬁ@l{ﬁ?a}ltllbdalyalapsr ﬁ‘f S‘Bbcrlﬁd, \elﬂhdhh fmmtmr@‘potthm is identical to or

hom(l;]l\(g eorl]lts w1tlﬂ an anp l?od off fag tﬁe S ec S anSl Ot} classeor subclass, so
ns were congtruc & 8 Oﬁ é%%d e nucY 8

longms [hay achibit e guend b laical asiy. Iﬁmanqnccahabmhea arf lrﬂ?dwd:seherem include

pnma% e(psan?{)odlé)src(%%%%giﬁgvbelb% nLam ar9 &L?P ing SF%uelthGS %erlveﬁ from a

act d sequence cag gcaagy

noichinygaciaag (agl Odb&bgd NE)hWa@pﬁ, ga. ) gytiimeh gggtant region sequences.
tggtgcagtc cttctggtta ggcttgagtg tcaaggacag ggagcct gag

[00%8];: agsglgsg ﬁere %19%9 %%E%Qm@%%&{t&ﬁt@ f)%teg'?i g%gl%lg’ * or “CDR” refers to the
a cacca gacgac cacgg gaagc

amgig cati&iatsg@as aff angpantibalytvangda dagac Ehaaarg g@@g;alg'tfogztrmig@r:ltinéng Each
Var?aﬁ)%%glg%ttgpléaﬂgﬂgs tgngED%e} @8&9@&%&@} (‘Cﬁgg@lgRag ! %‘H tgc

gCC aactcactac cacagcctac @agagc atg
[ 00109] hBCC‘VH-l am no acid sequence (SEQ ID NO 22):
[00SUQAQBGAE I PEASUKY “ BEod S @Y ECT 1S YRRMNVIWRQAREOG E WY\ more

K A
o e R R S SR, s v
thegeof, dwlyeqy dnthed(n8EE #D dN@pristd) withig aggjngle agypentide ghamggin certain
emb&HAGRE Qa&a‘tﬂ)%f GRRREQE iRhISHGE Qs g:gﬁlbﬁsq{gggch or a hinge-Fc domain.

Said polypeptide chains in the complex may be the same or different, i.e., 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 Vi 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.

[0060] As used herein, the terms “disorder” and “disease” are used interchangeably to refer to a
condition in a subject. In particular, the term “autoimmune disease” is used interchangeably with
the term “autoimmune 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 term “inflammatory disease” is used interchangeably with the term
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tggtgcagtc cttctggtta ggcttgagtg tcaaggacag ggagcct gag
ggcaagggac tggagctgag cacctttacc gatcggaatg

wa@eieAasoal g at ct gacgac cacggtcacc gt gaagaagc PCT/US2009/038171
agctactgga attgatcctt accacagaca acggccgtgt gtctcctca
ct ggcgcctc tgaactgggt cagacagt ga catccacgag attactgtgc

.. agt g cgacaggcc aactcactac c cct ac agct .
P GOTEY RIS 2V Ririhd N HOR at denERe QOB S8 pmation.
pre@vARLVQEGAE ivikhieASY KN ub A EYdikotdds WHNVWRGHY RéXXd E8dEEd with

DPSDSE HYG0 KDRVTM TTDTSTSTAY, MELRS|.RSDD
U CTIRISTTOTVESY B P 001 DS FIRBDR gpyaoimmune disorde

Thiisy Gérﬁin(ms%(:‘ded; 58 d € Ag 8ot dr2EQus| ot oid e DaGglaln@Ragey disorders.
t ggt gcagt ¢ tggagctgag gtgaagaagc ct ggcgecet ¢

gqt c60 a cacctitacc .
[Oﬂgg]cg'glbe % FS? 0& B 9318 N %88 38%1‘20‘[0 Cacf:edg 8@ ggglmmune system that
ex1@&sdstma gt ghogalf gagaadrg all ing@iteCoie @ agac affécg@ functions. Effector cells
cactac 80. aat caaat gt tcaa acaa ctg. . .
IHCE@E& adg 82{[]]83 egatg &Ia)élac egcglé(gg %eéﬂrﬁeugr?éa (gelnélguc cells, eosinophils,
maggRis qila@ﬂ@s & ctigabgrCeraciyg tugihgtytal Lagdethal cells, natural killer (NK)

co B dv e 320" P B0 e 0P 0 R O AR igpmes b, ana

moQlSEQ | D I\IO 26): QVQLVQSGAE VKKPGASVKV SCKASGYTFT
SYWNWRQA PGQGLEWGM | DPSDSETHY60 NQVFKDKATL

mo%%/)ﬁT%%TAY‘E%E é&{_ ﬁﬁge? rse Itol@f(gg%l&als ethllJtleel%C rlltu&%s %%I'e']\il%eractlon of an
antibily Fc region with an Fc receptor or ligand. An antlbody may have one or more effector
functions. Non-limiting examples of antibody effector functions include antibody-dependent cell-
mediated cytotoxicity (ADCC), Clq binding, complement dependent cytotoxicity (CDC), down
regulation of cell surface receptors (e.g., B-cell receptor; BCR), opsonization, opsonophagocytosis,
cell binding, and rosetting. Effector functions include both those that operate after the binding of

an antigen and those that operate independent of antigen binding.

[0063] As used herein, the term “epitope” refers to that portion of a polypeptide or protein or a
non-protein molecule that is immunospecifically bound by an antibody.. An epitope may have
immunogenic activity, such that it elicits an antibody production response in an animal. The
ability of an epitope to immunospecifically bind an antibody may be determined by for example,

an immunoassay. Epitopes need not necessarily be immunogenic.

[0064] The terms “Fc receptor” or “FcR” are used herein to describe a receptor that binds to the
Fc region of an antibody. An exemplary FcR is a native sequence human FcR. An FcR may be
one which binds an IgG antibody (a gamma receptor) and includes receptors of the FcyRI, FeyRII,
FeyRIIL, and FcyRIV subclasses, including allelic variants and alternatively spliced forms of these
receptors, e.g., there are at least two known FeyRII receptors, FcyRIIA and FcyRIIB. The term
FcR also includes the neonatal receptor, FcRn, which is responsible for the transfer of maternal

IgGs to the fetus.

[0065] 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 IgG heavy chain Fc region is
defined to stretch from Cys226 to the carboxy terminus. The Fc region of an IgG comprises two

constant domains, Cyy and Cys. The Cy, domain of a human IgG Fc region (also referred to as
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caggttcagc tggtgcagtc tggagctgag gt gaagaagc ctggcgcctc

agt gaaggt c60 tcctgcaagg cttctggtta cacctttacc
wa@owbast’gya t gaact gggt gcgacaggccl20 cct ggacaaRCT/US2009/038171

ggcttgagtg gatgggaatg attgatcctt cagacagtga

aact cact ac180 aat caaatgt tcaaggacag agtcaccatg

accgtagaca catccacgag cacagcctac240, atgga

“Cb?{ieﬂ@’é‘élflb‘a\%‘a %Xtted]é% ae aﬁ@@’g@@g%.’)dtto A9 ACEt é and the Cyz domain of a

hu8a06H A SHRuAY ChREIIEEh ASE/AGAIAS 1At cacc
gtctcctca339 [0 115] hBCC VH 4 am no aci d sequence

SEQ I D NO. , 28): QSGAE VKKPGASVKV SCKASGYTFT
(00 %‘ﬂ\/\%@mﬁ@a\ @é@immt? DESHSET HP6 O ROMEKDIEET P or residucs that is

recE%(%%}?%&AXmﬁ@B&eaﬁm TR GOFRMMafWXP LT VeV RBilil&.  Amino acid

hBCC VH-5 nucleic, acid s quence SEQ
res@gﬁs to & gtcflr@a]@félratledgs(ug]& aiﬁlﬁgoiaﬁﬁ]&ﬂ g at&céeélaaéealésg&lly asparagine (N-
hnl(htg@)g §@iaE { O-liakHegR afOthebRint COligkeaa0@silck Cregidedific sites of attachment
cctttacc agctactgga tgagctgggt gacaicgcclzo

usify JE%C AT HHEHTG TS ER LG GHRY &% tTHEFCL {4 3t dgaughyyion site
seq@@tﬁ:E c Eﬂié Ql@&ﬁ@ltaﬁkﬁi Gid dfuice ‘f(ﬁ*@\atglﬂ@% %%c@?laﬁ@ﬁi@.t@tﬁ—X—Ser/Thr where X
a aat ccacgag cCa cctac a ctga
ca % aggzog‘feetlﬁgbﬁglgo aeé‘b%E§tﬂ§qn nLe F’ﬁct £ ge region of human IgG has
twgHgREEL AV @SARi08 §REsacHcda 8acl GE BRYGYAENHRAS &gﬁ&@@ﬁagme at position 297
gtctcctca339 [00117] hBCC VH-5 am no acid sequence

(A%né?@a ID NO 30): QVQLVQSGAE VKKPGASVKV SCKASGYTFT
SYWWINW/RQA PGQGLEWEM | DPSDSETHY60 NQVFKDRVTM

[0OFWDK&T&EAKeML%hR&D@AWMM&WMaN 3531 1\$ouse Antibody
é&)ﬁgllj&g Cg: VH. 6 nucl ei c .aci d sequence éjﬁ g .

res ¢, W éldi ? %n({u@ a?ra%lg)é?lgc {ewgﬁec egté)@aﬁs( e, a@n mmune system

rec6§1@@§ gdadirige agibg@agIbenl ahd et-gRaiagy I-MMAtlﬁ@)bﬁsa can cause toxic shock

a acc a ct C

or (gt Ghirge G RGHTY B GhTIRe A R REEL oan pAMY risgonse by

deoﬁi@t@ﬁlgal&t ﬁﬁlﬂﬁl@laﬁqbﬁﬁaﬁaghdﬂnﬁﬁﬁ@@&?ﬁ%d&@t wAaakaé @ still potential for a
accacagaca t.ccac ca ctac240. at agct

Hualalégeg—?%gl n %lnglpéig 6%8%158?%{6630%1% é}@%ﬁftlegrgsp%nse to such antibodies.

gagagct at g300 ggct act ggg ggcaagggac cacggt cacc
[00g8]ct Tlet ead3%heavy chain,” “light chain” (“C;”), “light chain variable region™ (“Vi”),

“heavy chain variable region” (*Vy”), “framework region” (“FR”), “heavy chain constant domain
(“Cq”), “light chain constant domain (“C.”) refer to domains in naturally occurring
immunoglobulins and the corresponding domains of synthetic (e.g., recombinant) binding proteins
(e.g., humanized antibodies). The basic structural unit of naturally occurring immunoglobulins
(e.g., IgQ) 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 form. 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
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 1gG molecule is
N-V-Cp-C and the structure of IgG heavy chains is N-Vy-Cp;-H-Cip-Cis-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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[00119] hBCC VH 6 ami no acid sequence (SEQ ID NO 32):
QVQLVQSGAE VKKPGASVKV SCKASGYTFT SYWWNWRQA PGQGLEWVGM
w0 DRSDSETHYE0 NQKFKDRVTM TTDTSTSTAY MELRSLRSDCPCT/US2009/038171
TAVYYCARAM GYWGQGTTVT VSS113 [00120] hBCC VH- 7 nucl eic

acid sequence (SEQ ID NO 33): caggttcagc tggtgcagtc

t ggagct ga t gaagaa ct c _.agt gaagqgt c60
they GF S ol He S ot § ncleaBre fs e e QHE LGB cFRGGPRFR-
cDpegacaggccl20 cctggacaag ggcttgagtg gatcggaatg

attgatcctt cagacagtga aactcactacl80 aat caaaagt

{ caa tc atg ccacagqgca CatC a
10083 XA i Pt GHal e GREYGagle b ot ar galAy RNA: cicthat i
inti@dyga agd gthostt dellCtThe gmclg1g atdahggr gevabgogany GAaggticRoE sources

1ncﬁ1610t CCt Ca [ %&%@S@\I&H ! a %%&@Wnc%%bgsggs of these.

ThSMMWB@AnﬁﬁMWaWIW%M the [9dibd SAAYT bELtR&_E%SﬂQD host or
| DRSDSETHY VSS 3

BT 5 PN M
recpigt "Ifé"’ Cﬂﬁ‘é@“elﬁg SXETRe sﬁé)&bae’i‘i‘&lé‘mal or plant,
and fEQ op oDy, 1&51)de mﬁ&ggirtsél&gfbn teeik gfoa agehpts bgibagdi@agsistance genes,
aat caaat. t at tga ggctactggg tggtgcagtc
teni?te{aﬁ’treglﬁf 8“55%‘%?% gt g tcaaggacag ggagcctgag ggcaagggac
[0070] The term “hinge region™ is generally defined as stretching from Glu216 to Pro230 of
human IgG1. Hinge regions of other IgG isotypes may be aligned with the 1gG1 sequence by

placing the first and last cysteine residues forming inter-heavy chain S-S bonds in the same

positions.

[0071] As used herein, the term “humanized” has its usual meaning in the art. In general terms,
humanization of a non-human antibody involves substituting 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.

[0072] As used herein, the term “immunomodulatory agent” and variations thereof refer to an
agent that modulates a host’s immune system. 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.

[0073] As used herein, the term “immunospecifically binds,” refers to the specific binding
exhibited between an antibody and the epitope that it recognizes. Such binding will typically
exhibit a Ky, of at least about 0.1 mM, more usually 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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t ggagct gag cacctttacc gatcggaatg agtcaccatg atctgacgac
cacggtcacc gtgaagaagc agctactgga attgatcctt

wa@ewghsyata acggccgtgt gtctcctca ctggcgectc tRERUSIHOYOISITL
cagacagtga catccacgag attactgtgc agtgaaggtc
gcgacaggcc aact cactac cacagcctac gagagctatg | DPSDSETHY

[00 1]be?)%j_chBCC%%/H %@&%%CI d se uence S 5&( k&{peptldes o

1£EMOVBRSEE T%&HN@EMThmE\fm%T/BYACOW or other assays

SS TSED SAVYYCARAM G SVT VSS113 [ 00125]
%@;’ﬁ {1_ UbnPBEL eﬁmﬁar%lewgﬁ%ﬂlﬁ %Véraln:f‘sﬂl dggqobﬂré’ s react with
otheVpibte@ts. avivladulasahBGpecifdatly badyan(EGn EAnNQ id&jtifidfdfoR example, by

. chineric_BCCl antlbo (S | D 1 38 nd a humani zed
IMBEResssayy P E%C&V PR | ?{éﬂe%“m&f’l\%ﬁ%" 61“3%}]?? ftavent i on

is depicted in Figure 3. Although it can be seen that
[00a5]n uTitzeterno f*Afitei gl Bagindvaivie Ibeﬁnlogﬁam@ad ubdll lidAes eefers to technology

et € Pre M R P B By PEHERC TRt R dhe: e

Dee@nty, 20eT,i dng cahiinesi ﬁl@lﬂﬂmhﬂl,ﬂﬁ(ﬂﬂ?ﬁzm 20040 I83d4 £ sURNA040197347; US

2ofRIVRRRDS el Sl 5. b EPGI R s BNBadRA of Ahfborseros: s

200001 F748 8 SUS 2087(804990S USI 200300887996 2]S 8@ 70@72168JS @D0708D7246; US

2odhae RGP P FERE Pocteb i uRpeFarte o S8plh 378, ptent o

7,104 rve@t(a/ObBES 1S S @6 083495 W @3/024248;] Wide89/113665;aw0 07/021841;

d i a humani zed or chineric BCC VH
W@éﬁgﬁ@‘éygﬁ‘g%ﬁﬁg{gg of the followi ng nodifications:
MA8l, M62K, R66K, V67A, Ms9L, T71V, or T71V and T73K,
[0036]ly Tife ttine mdicfohﬂimn'tibxrds ahowed HenlrFfe@insr ® @, anbbodyngbtained from a
pOPS%EI Ij[]ig Ist%rﬁﬁaﬁy P Igﬁ'ouf %ntl\%g?? % ll,l ]és tg‘l%%nlodg\zldua} 1’1%{)0(%1?]5 comprising the
porautetiofy atil 16@1‘[10:!1 nepeadps for @nsslbﬂnmumglyodmahnrm Inﬂ!lwrlynscthal may be present in
m1r\1/0?ra %ll?l’lte ah§ gle enrm( clon podg hurgg erq T O({: obtained
¥ SPQTy 20T B dTEY Py gtf X/B?Kl 6K, e\fé% Y
froﬂi7a11\[zpukat10ﬁr aﬂ.hétadigéném 31Kt1budcbsf Maib ¢ oned antiblodlas méli@lyr @daﬁc being

dir%&%?%{rrgtln% ’sing € erPaﬂ]%) bgﬁj Ig(%%l SOfP {}\ﬁlr sRec 1c1tm'm 0 0(% onblu antl%odles are
advaotagaons ésthathtéeﬁ eguén GﬁlthffSIZSE@lth@t N@ltarﬁﬁaﬁcﬁiﬁ@ d)tﬁ):rl‘@tlbodles The

t rr%lghﬁ%E%lﬁP g@at gh?\%a%t rof) %ééoihba IinD (g%irber%%%nsaE glbstantially
horeogroctesl ptyyulaion vt higibodiec o sexquwmoosﬁrus&@ {eBUING p@dyction of the
D NO 25, SEQID NO 27, SEQID
aml?ﬁ% ny§é‘6°ﬁ?lﬁrl’\%% 1, SEQ ID NO" 33, or SEQ ID NO
In other enbodi nents, the antibodies conprise an
[00|77r]nuh®g$edblmrelm the darms Chadleic eodpr sl fryclaothigramiczaed” BODde DNA

IC LR]M I ri :
ol PR AL T DS K ARTFELBER 8, FEMBEER oo
andSERA| Bolki@les 24 hyBRODNA/NOA B@gcuBEQndRnNees KHBPNSED RNDA molecules.
I : .
sudiheigE R re B e RaeT s 2Bl SR, o ar e
limftedtw, irveing poutylgahbisst | Sugh @ﬁaI@Qalh Ellsclxl@omm; DeEQot RINNGnolecules

R B R AP R R Pl sy = o

cxapgild, audeaseribodiamenosan mhlem(htablﬂmdioecsoss crilarsmerabranes. The nucleic
TR r !
ac1hS 4 g F%kﬁeé&g%g%%bg Wﬁlf)lg ﬁt\(%rdé er t stgalélg%bh gbcoﬁtlé]iﬁ both single
stramde dvandeloMd & btranNBDportiRE Giid mag ZoantaiyB@ple-standsd pagiiony, li/preferably is
do&ﬁ‘e d. Tl3kdyegdi fications. In a preferred enbodi ment, the
' bodi es conprise an i nmunogl obulin VH that is a

Chl meric BCC VH, which preferably conprises the

sequence of SEQ ID NO 38. [00128] In still other

enbodi nents, the anti bodi es conprise an i munogl obul i n

light chain variable region (L) that is a humani zed

or chimeric BCC VL, and al so conprise an

i mrunogl obul i n heavy chain variable region (VH) that

S a humanl zed or Chl rrerl c BCC VH The antl bod| es nay

o o o - Y " Y a1



Heavy Chain Variable Region (VH) Native Humani zed

Chineric Native -- A VL selected from BCC1l VL or BCC2
wo/kooansii7a7 VH sel ected from hBCC VH 1, hBCC VH PCT/HiBO®/038171

VH 3, hBCC VH 4, hBCC VH 5, hBCC VH 6, hBCC VH 7, or

hBCC VH 8 A VL selected fromBCCl VL or BCC2 VL and a

VH sel ected from chBCCl VH or c¢chBCC2 VH Humani zed A VL
[004 |e§u§ﬁa¢1ﬁbqu@@:I<B?etlw; tetsed Veres. THpEdo O 2T Hggecequences or
subMbquédnceh B déhratas) st HARCKE 184kt dboutaBeh, amiMblas&e katiue dichtitPreferably

o G 300, O 5 i Beul Tl cergn R pufeiied g maximun
cordddpbndenét] S8dqaeice didéti@mbbiRCEn Wb kimiBGEquéhte?, (cRBCtibody variable
TN RN s SO O R,
MaBOASYL A%l hdhdlogylaldorithBOBHleman &f WUBCER, YR7(0,). andl Biol. 48:443
gl B8 PP GREERR T SohBEED (S ahtrea NI SEIOSYEJUSA)
85: D4 Btb¥odhiddritBatiBoHbrA b s ed 2 ¢t &, f. naum BibBSGI408L10 [BLAST
alggrrithm]. When using any of the aforementioned algorithms, the default parameters (for
Window length, gap penalty, etc.) are used. An amino acid sequence is said to be “substantially
similar to” a second sequence when the degree of sequence identity is at least about 70% identical,
preferably at least about 80%, or at least about 90%, or even at least about 95%, identical. A
nucleic acid sequence is said to be “substantially similar to” a second sequence when either: (1) the
degree of sequence identity is at least about 70% identical, preferably at least about 80%, or at
least about 90%, or even at least about 95%, identical, or the nucleic acid sequence encodes a
polypeptide that is at least about 70% identical, preferably at least about 80%, or at least about
90%, or even at least about 95%, identical to the polypeptide encoded by the second sequence.

Sequences that are substantially identical are also substantially similar.

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

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

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

native BCC1 and BCC2 antibodies, and may comprise Fc variants or other modifications.
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chBCC2 VL and a VH selected from hBCC VH 1, hBCC VH 2,
hBCC VH 3, hBCC VH 4, hBCC VH5, hBCC VH 6, hBCC VH 7,

wWo@eoobBOZIVH 8 A VL sel ected from chBCClL VL or BCIBOERD0M38171
and a VH selected fromchBCCl VH or chBCC2 VH [00130]
The pol ypepti des (especially anti bodi es) contenpl ated

the present in entlon e in a conplex with e
l“"gﬁotlﬂlétlgsaﬁ%em% RAFCIHE ﬁcn%%t)?ﬁt}‘gﬁ BHEPFYe s %%%tqlﬁegmes of
the(v@rigble regiraﬂsymse BOOT ARIBGC2 SitibbditsUFdtrrdan@taictsiclyetetein as “BCC™).

For e,. nbodi nment vi de a pol ypeptide
?:SSHB‘T?E‘}( ]P‘t *?F q‘te\ﬂ&esﬁfﬂlﬂtﬁé‘%fcﬂﬁfg@ wher ei n one of

sai d pol ypeptides conprises a heavy chain, and the
[O(BE]heBC(DDW},fﬂﬁﬂéléﬁiﬁd&é@ﬁﬁh&émmNQE ihant Iight chain, or

ereln ot YRS C;ti oLl se ét at”;% %&ences 60
<l St p R SO B B
EH @gc ga E% ﬂa@@ JH% 5&5@%&'@ abQ&k aéhtcactac 180
aaedartets@tzat;mjyaey doeBidZah i ongdembn.suchcas thosectac 240
atflesertdbedaghepet rhtetgazg@ual tﬂﬁbccﬁd‘ﬂc@fﬁﬂﬂab@@ﬁgc( sahcasty 300
ggttmtcougdw saceiwahbé ideagicnkageltémtriach in sone contexts 339
part of a dinerization domain, for exanple a
[0063]neBCQhVH@mmd@nldlsmun@y (SRTRINO:R)1 euci ne zi pper

ovSRPBERE & vARth 3K £ Ykt Nk dvihvARAlRescRIPRPMBMspsAray 60
NOGHNTRASI trivORs J¥RYy GRAPEISED Py PERtaldesicaRtar vss 113
pol ynucl eoti des of the invention, for exanple a

[0osm]nppectvpﬂudmammmdn5@(saq1nmet B)ty of any of the

es descri bed her in. |t|
gag%rté fi@@ciia %M@@EEC i‘ié‘fgﬁf’y%i ?21202"%§tga§§i§1§ 120
§ Qi dg é gt EcéyAaéridcgﬁgaﬂ%E @ﬁ actggac 180
BE&HWngybdéég 2%3%@gd@a%h é@&%&£§§%§'é&§ittgﬂéc g&@@aaaatc 240

agéﬁqég)gg b@@&ﬁ%ﬁbg&tttt§ggﬂaﬁe Kdiﬁhfﬂﬂ@haigﬂiaﬁﬁﬁﬂb acattttceg 300
ctpoloy peplotdetovght antsct{cand dtgaparti cul ar anti body 336
vari ants) can be prepared. The pol ypeptide variants
[0088ly POCSE¥sasmimeqeidnaeenwp(FEQ tANDAS (e. g.
pvoRe bl UkieNSeadelseki ons, %‘%/GQfYL%QdLﬂdRQE}éQPNaELﬂﬁ%ﬁ@ 60
scPRRFEEDRSWHTRKN Jrieidpiaf NewashdrSeduantes el ative 112
to the native am no acid sequence. Those skilled in
[ooelsqe BCE2 Wi hiicldpieeh@he: (Se@ 10anong): aci d changes may
ost transl ati onal pr ocesses of the anti bod or co
tfgg%ﬁ g@%“aga% HFose AR é%t% BUSTE it
gag ctct aagaca a tttgaattgg 120
gﬁtag yeesul Seres .o 9%3 ering % WE%ctggac 180
@j%@@éd g & 5@@ c%"c'cé}da%% gdalc&yddh€ a%faE‘é‘Qca% HAEIMG 240

g0y 128062398 fRebypept | e tYaddcaNddadh§r akCad LGk 0ftg 300
ct&*/a’:’tfgttadilj g9t L322 caVatigahl scuyaya have t he sane or 336

altered activity as conpared to a native anti body or
(00801 yREQ2 VdeminFecid ecqaopt 6SEQ ID e 6he desirabl e that the

DV\YﬁrQiTQH Lg %&’E? I%@E?SQ%E];_.Iﬁ@DE YLl%Mt PE@S%K]C i—‘i%Ll\/QKﬁ 60
SGM@%S $Qctit@t kt tsrhSadRES Sic tﬁ{F@r Scekilzonger 112
[ife in vivo, for exarrpl e by conjugating the

[00@91t '@QG'?/V%tdtm@t&mhﬁen@é (s@@ﬁi N&ge).r ecept or bi ndi ng
ep ItO e, as deSCYI in US Patent No.

Ca%gtfﬁ a@ff Ca@(‘i‘agc ‘2(%1‘?@13 Ctgﬁfgaﬁ%gg ‘bté?ga%%titfcaﬁ)‘?té?aﬁh‘é‘tg 60

tccﬂ caa cta ca C aa t. gaa cagagg 120
r?aca%gf b gaaE% gat gnccreasg%a | n acaz‘i?qgn iIé’c(’gtcactac 180

aag ’tc gaE geiat§£aj§ég 4:QR¢ gac£E% LVE . 240
atéﬁgg ﬁca&gctb crE%¥t§H%gqgsﬂdt§p$§%cE éﬂta@ﬂg@ﬁ%th ¥t£ﬁﬁve 300
gothetsametbindibng Aathdtdaty d@tatddagen, but a decreased 339

effector function. Activity may be tested by, e.g.,
[0088] NBCCNVY hinino asid S&sncs (SIQ B NELISTA assays, surface

Y cC T e L e 9
A e i S g o

Subst anti al nndlflcatlons I'n function or |nnunolog|cal
identity may be acconplished by selecting

nodi fications that differ significantly in their
effect on maintaining (a) tlm structure of the

pol ypepti de backbone in the area of the nodification,
for exanple, as a sheet or helical conformation, (b)
the charge or hydrophob|C|ty of the nDIecuIe at t he

s a o " o - o



[00141] In certain enbodinents, the nol ecul es conpri se

an Fc domain conprising domains or regions fromtwo or
woreee/15g% | sotypes (e.g., 1gd, 1g&x, 1gG3 andpdyE2009/038171

The various 1gG isotypes exhibit differing physical

and functional properties including serumhalf-life,

npl enent fi xa Fc7R bi ndi ng affi es d : .
10039} & e@t%?re%eﬁfﬁ@ﬁtngﬁdo et ot "t:% @geftt@n’gseye%ﬂa?% el qk%%?l)am variable
regiling weR ddhdtfuetee aeesudidl. tThe nadltid andgmido s6qy&peRss of these light chain
rt?g? r .hi nge and/(g Fc domai ns, for exanple as
va 6?51%& g eseniedqlovind Neppert (1999) J. din. Lab.
Anal . 14:141-156; Chappel et al. (1993) J. Biol. Chem
[0098): Z’B;I(Xavzallﬁ]&telc@bﬂma@knat(sm .ID(NIS}%) Pr oc Nat I

£6ad,  Sal 5 E% BL et 60
2t coiéﬂ»?%éi Ef?@&i@ g £§6§§C Eﬁi t%% gy 120
tt V8 'EE& r]at@@&’caQ gUég% QA€ t Gyt JCOMURBEION 1380
t cWhdoBt én cagtah@aaglc@gma t Calgl Ohygch Octafa e&tachcﬂgaea@ttced 240
ag@idggedPraghemebbonqangdfoart t biardbagycacdddabyracl Acatttteeg 300
ctconbimatscomosthe carpragaciatcapdi ficati on and | gG 336

hi nge/ Fc region may display simlar functionality
[0002]. ghBCG MErlesagaaacat feiwrines/(SEQ IDRYORIVA) and may act
pvaidis b1y @Y Rfopa SOk L e r by y s NS Bip8dd sak] » 19k 1.p 60
schdi-bys tGaerefriectareinmvet i orabsingri Nrechersm! ecul e of 112

the invention, relative to a nolecule of the invention
[ow@]nptm&' ng- %uWﬁicdlcfﬂ)é&ﬁteﬁ!é (SEQ inm;o dm).ot her d

e am no ||at|nan I

oc FRaCH T %gf A zotogihcziﬁﬁ%%zti et o
tt g ) é @;% e?qztrt Eiglttﬁ itiﬁg HcAtaaactggac 180
tcf@%@@@& |c\£§i1 a@@d:a@@@'gc@% ég@jtg g%@tt éﬁ(g%lty a%np@d'gagﬁatc 240
agE£PYESy Ag5PLLGL otufmigonaltbytdc dfRagplecutacotcdhe 300
cteéanventd oRgodeebat icsegttargagnlcecsll e of the i nvention not 336

conprising an Fc region or conprising a wild-type Fc
[009¢lgi I3 COVL 2rrenis@emi] seganypSEQ B0NA2]12)I n a preferred
pvP@shbid G perbodh mentysdhe, miecul 88 FORBEISE RIMRLEAY oo

sGTEREGEH %@GTM@R?Ié&vﬁﬁéﬁevaﬁc@@énﬁ“@ 1 egLerkieonmpri ses at 112
| east one amno acid nodification relative to a

[00%]' thG(peL%cnu&wia@lﬂ,se@@ﬂda (slh@ttnm .d3zpol ecul e has an
ered affini for an Fc row ded that sal
ii?é‘aci‘im tﬁéctcgﬁt%n%@%%itfé? CHAVE S°sUlst g aEEE“ 12
Si.Lions that freke:a g p et %gﬁitt% itcwgm %é 180
tc%g%l%a’étcég a4k @ph;la%c gt grﬁ Y§da% Okt a‘aa 240
e Lt 8&

agtigggt@@ta@@@@agggttgasggg@@s gaﬁe@l;cﬁxgg%%d@&mhec@t 300
ct@cgt2DQ0YygNab bt e2406: 264 -aA3aadXxanpl es of positions 336

within the Fc region that nake a direct contact with
[00P6]7 FhBAP (e Vasd anon@idhsc@ncdSES IMBNO28H: ( hi nge regi on),

AMRe, agkh Q21 (B Gl ORbeo Q&ﬁ%&
ciigseaies b B (S oo il Al PN
7-332 (F/Gloop). In sone enbodi nents, the nol ecul es

[00@*7] tihscd V}'LBIIHubIé{& a@i@l@&{ule&% (SI?QIID'NO FG).r egi ons conprise
rmdlfl cation of at | east one residue that does not

t%ta &F—’J %tcctagEf)rﬁCﬁ&‘ttc\}tf‘f thﬁﬁC‘Ffbt*FPe based Ui %‘tcrgt%fiﬁcal 60

atctc % (féi g “;1 %atag a gaaagacatta tttgﬁta t%gh 120
ag ca atcgcc na y %t aaact € 180
% Ay R g, SCe TN VoL B o s 3
%@@cﬂg@tg% ecg%E ggg@BdtaQIHXc Q%c%ggcy&rd g&ittﬂ‘a(ycgb 300
ct&bﬁﬁ;@td:q] Jdeheapresentqgttyegti@nai o confer or nodify the 336
ef fector function exhibited by a nol ecule of the
[OOD&NettBG'COVLGImmpnd giidgqancHSEQIMENO: (©r portion thereof)

vAsrok HRC L LoRAl by %QQ@Q@LL%S% ki @eggﬁrﬂzsﬁf}) 60
scVEHRFORNGEr E@P UEAE%%%@%EYC%B&TH%)ﬁa BeTiTE EOMAl N 112

variants 1dentif as altering effector function are
di scl osed in the Antlbody Engi neeri ng Technol ogy Art,
and any suitable variant disclosed therein may be used
in the present nolecules. [0144] In certain

enbodi ments, the nol ecul es conprise a variant Fc

regi on, having one or nore amno acid nodifications in
one or nore reglons mhlch nDdlflcatlon(s) alter

I oy o o — - ' ~~ 1 "

60



R292P & V3051 R292P & P396L Y300L & P396L P396L &

QA419H F243L, P247L & NA21K F243L, R292P & Y300L F243L,
WoRMIA5®INV3051 F243L, R292P & P396L F243L, Y30BLT/&S2009/038171

P396L P247L, D270E & NA21K R255L, D270E & P396L D270E,

G316D & R416G D270E, K392T & P396L D270E, P396L &

19H V284M R292L. & K370N RR92P. Y300L & P396L L234F,
[““%hsltl?c‘élééﬁmg% ?@6@%2@8@15%5%19‘ I#592P & Y300L

gatA35€ya K343 cagRRA2Pa& Y300t gF243lcp R4 TEgad2dOgg&etcc 60
at (A2 cdF248LaacRRS5lagcPRT0E & tPEOGILgR2A3LacdD270E ga6BdBD 120
L REIFGIP2GBIICCDRTOES CaRIZY P& PEIE L 2 =24 g tcDRygR g9ac 180
LePRYEEC R, CEAATYFR43ECIRPIDFI9YSTOICE G PBYBIecFaggpaaate 240
agwg?ig \?gg%tfagg?_-,ggétggggtt tattactgct ggcaaggtac acattttccg 300

ctcacg g gcggagggac caagcttgag atcaaa 336

[00100] hBCC VL-5 amino acid sequence (SEQ ID NO: 18):

DVVMTQSPLS LPVTLGQPAS ISCKSSQSLL DSDGKTYLNW FLORPGQOSPK RLIYLVSKLD 60
SGVPDRFSGS GSGTDFTLKI SRVEAEDVGV YYCWQGTHEP LTEGGGTKLE IK 112

[00101] hBCC VL-6 nucleic acid sequence (SEQ ID NO: 19):

gatgttgtga tgactcagtc tccactctcc ctgcceccgtca cceccttggaca gccggcectcece 60
atctcctgca agtcaagtca gagcctctta gatagtgatg gaaagacata tttgaattgg 120
tttctgcaga ggccaggcca atctccaaac cgcctaattt atctggtgtc taaactggac 180
tctggggtce cagacagatt cagcggcagt gggtcaggca ctgatttcac actgaaaatc 240
agcagggtgg aggctgagga tgttggggtt tattactgct ggcaaggtac acattttccg 300
ctcacgttcg gcggagggac caagcttgag atcaaa 336

[00102] hBCC VL-6 amino acid sequence (SEQ ID NO: 20):

DVVMTQSPLS LPVTLGQPAS ISCKSSQSLL DSDGKTYLNW FLORPGQOSPN RLIYLVSKLD 60
SGVPDRFSGS GSGTDFTLKI SRVEAEDVGV YYCWQGTHEP LTEGGGTKLE IK 112

[00103] ¢chBCC1 VL amino acid sequence (SEQ ID NO: 37):

DVVMTQTPLT LSVNIGQPAS ISCKSSQSLL DTDGKTYLNW LLORPQOGSPN RLIYLVSKLD 60
SGVPDRFTGS GSGTDFTLKI SRVEAEDLGI YYCWQGTHEP LTEFGAGTKLE LK 112

[00104] A comparison between the light chain variable regions (Vr) of a native BCC2 antibody
(SEQ ID NO: 6) and a chimeric BCC1 antibody (SEQ ID NO: 37) and a humanized BCC2
antibody (SEQ ID NO: 10) of the present invention is depicted in Figure 1. 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 Vi comprises: (1) a Q37L
substitution, or (2) an R45K or R45N substitution, or both (1) and (2), although 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

invention.

[00105] In various embodiments, the antibodies comprise an immunoglobulin light chain variable

region (Vy) that is a humanized BCC Vi, which preferably has a Q37L substitution, or an R45K or
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ID NO: 20, or is encoded by a nucleic acid sequence of SEQ ID NO: 9, SEQ ID NO: 11, SEQ
ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 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: 10,
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 NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, and SEQ ID NO: 19.

[00106] In various embodiments, the antibodies comprise an immunoglobulin light chain variable
region (V) that is a chimeric BCC Vi, which preferably has a Q37L substitution, or an R45K or
R45N substitution, or both. In a preferred embodiment, the antibodies comprise an
immunoglobulin Vy that is a chimeric BCC Vi, which preferably comprises the sequence of SEQ

ID NO: 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:

[00108] hBCC VH-1 nucleic acid sequence (SEQ ID NO: 21):

caggttcagc tggtgcagtc tggagctgag gtgaagaagc ctggcgcecctc agtgaaggtc 60
tcctgcaagg cttectggtta cacctttacc agctactgga tgaactgggt gcgacaggcc 120
cctggacaag ggcttgagtg gatgggaatg attgatcctt cagacagtga aactcactac 180
aatcaaatgt tcaaggacag agtcaccatg accacagaca catccacgag cacagcctac 240
atggagctga ggagcctgag atctgacgac acggccgtgt attactgtgc gagagctatg 300
ggctactggg ggcaagggac cacggtcacc gtctcctcea 339
[00109] hBCC VH-1 amino acid sequence (SEQ ID NO: 22):

QVQLVQSGAE VKKPGASVKV SCKASGYTEFT SYWMNWVRQA PGQGLEWMGM IDPSDSETHY 60
NQMFKDRVTM TTDTSTSTAY MELRSLRSDD TAVYYCARAM GYWGQGTTVT VSS 113
[00110] hBCC VH-2 nucleic acid sequence (SEQ ID NO: 23):

caggttcagc tggtgcagtc tggagctgag gtgaagaagc ctggcgcecctc agtgaaggtc 60
tcctgcaagg cttectggtta cacctttacc agctactgga tgaactgggt gcgacaggcc 120
cctggacaag ggcttgagtg gatcggaatg attgatcctt cagacagtga aactcactac 180
aatcaaatgt tcaaggacag agtcaccatg accacagaca catccacgag cacagcctac 240
atggagctga ggagcctgag atctgacgac acggccgtgt attactgtgc gagagctatg 300
ggctactggg ggcaagggac cacggtcacc gtctcctcea 339
[00111] hBCC VH-2 amino acid sequence (SEQ ID NO: 24):

QVQLVQSGAE VKKPGASVKV SCKASGYTEFT SYWMNWVRQA PGQGLEWIGM IDPSDSETHY 60
NQMFKDRVTM TTDTSTSTAY MELRSLRSDD TAVYYCARAM GYWGQGTTVT VSS 113
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[00112] hBCC VH-3 nucleic acid sequence (SEQ ID NO:

caggttcagc
tcctgcaagg
cctggacaag
aatcaaatgt
atggagctga
ggctactggg

tggtgcagtc
cttctggtta
ggcttgagtg
tcaaggacaa
ggagcctgag
ggcaagggac

tggagctgag
cacctttacc
gatgggaatg
agccaccctg
atctgacgac
cacggtcacc

gtgaagaagc
agctactgga
attgatcctt
accgtagaca
acggccgtgt
gtctcctceca

25):

ctggcgcectce
tgaactgggt
cagacagtga
catccacgag
attactgtgc

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

QVQLVQSGAE VKKPGASVKV SCKASGYTET SYWMNWVRQA
NOMFKDKATL TVDTSTSTAY MELRSLRSDD TAVYYCARAM GYWGQGTTVT

[00114] hBCC VH-4 nucleic acid sequence (SEQ ID NO:

caggttcagc
tcctgcaagg
cctggacaag
aatcaaatgt
atggagctga
ggctactggg

tggtgcagtc
cttctggtta
ggcttgagtyg
tcaaggacag
ggagcctgag
ggcaagggac

tggagctgag
cacctttacc
gatgggaatg
agtcaccatg
atctgacgac
cacggtcacc

gtgaagaagc
agctactgga
attgatcctt
accgtagaca
acggccgtgt
gtctcctceca

PGOGLEWMGM

27):

ctggcgcectce
tgaactgggt
cagacagtga
catccacgag
attactgtgc

[00115] hBCC VH-4 amino acid sequence (SEQ ID NO: 28):

QVQLVQSGAE VKKPGASVKV SCKASGYTET SYWMNWVRQA
NOMFKDRVTM TVDTSTSTAY MELRSLRSDD TAVYYCARAM GYWGQGTTVT

[00116] hBCC VH-5 nucleic acid sequence (SEQ ID NO:

caggttcagc
tcctgcaagg
cctggacaag
aatcaaatgt
atggagctga
ggctactggg

tggtgcagtc
cttctggtta
ggcttgagtg
tcaaggacag
ggagcctgag
ggcaagggac

tggagctgag
cacctttacc
gatgggaatg
agtcaccatg
atctgacgac
cacggtcacc

gtgaagaagc
agctactgga
attgatcctt
accgtagaca
acggccgtgt
gtctcctceca

PGOGLEWMGM

29):

ctggcgcectce
tgaactgggt
cagacagtga
aatccacgag
attactgtgc

[00117] hBCC VH-5 amino acid sequence (SEQ ID NO: 30):

QVQLVQSGAE VKKPGASVKV SCKASGYTET SYWMNWVRQA
NOMFKDRVTM TVDKSTSTAY MELRSLRSDD TAVYYCARAM

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

caggttcagc
tcctgcaagg
cctggacaag
aatcaaaagt
atggagctga
ggctactggg

tggtgcagtc
cttctggtta
ggcttgagtyg
tcaaggacag
ggagcctgag
ggcaagggac

tggagctgag
cacctttacc
gatgggaatg
agtcaccatg
atctgacgac
cacggtcacc

gtgaagaagc
agctactgga
attgatcctt
accacagaca
acggccgtgt
gtctcctceca

PGOGLEWMGM
GYWGQGTTVT

31):

ctggcgcectce
tgaactgggt
cagacagtga
catccacgag
attactgtgc

[00119] hBCC VH-6 amino acid sequence (SEQ ID NO: 32):

QVQLVQSGAE VKKPGASVKV SCKASGYTET SYWMNWVRQA
NQKFKDRVTM TTDTSTSTAY MELRSLRSDD TAVYYCARAM

[00120] hBCC VH-7 nucleic acid sequence (SEQ ID NO:

caggttcagc
tcctgcaagg
cctggacaag
aatcaaaagt

tggtgcagtc
cttctggtta
ggcttgagtyg
tcaaggacag

tggagctgag
cacctttacc
gatcggaatg
agtcaccatg

gtgaagaagc
agctactgga
attgatcctt
accacagaca

-4 -

PGOGLEWMGM
GYWGQGTTVT

33):

ctggcgcectce
tgaactgggt
cagacagtga
catccacgag

agtgaaggtc
gcgacaggcc
aactcactac
cacagcctac
gagagctatg

IDPSDSETHY
VSS

agtgaaggtc
gcgacaggcc
aactcactac
cacagcctac
gagagctatg

IDPSDSETHY
VSS

agtgaaggtc
gcgacaggcc
aactcactac
cacagcctac
gagagctatg

IDPSDSETHY
VSS

agtgaaggtc
gcgacaggcc
aactcactac
cacagcctac
gagagctatg

IDPSDSETHY
VSS

agtgaaggtc
gcgacaggcc
aactcactac
cacagcctac

60
120
180
240
300
339

60
113

60
120
180
240
300
339

60
113

60
120
180
240
300
339

60
113

60
120
180
240
300
339

60
113

60
120
180
240
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atggagctga ggagcctgag atctgacgac acggccgtgt attactgtgc gagagctatg 300
ggctactggg ggcaagggac cacggtcacc gtctcctcea 339
[00121] hBCC VH-7 amino acid sequence (SEQ ID NO: 34):

QVQLVQSGAE VKKPGASVKV SCKASGYTFET SYWMNWVRQA PGQGLEWIGM IDPSDSETHY 60
NQKFKDRVTM TTDTSTSTAY MELRSLRSDD TAVYYCARAM GYWGQGTTVT VSS 113
[00122] hBCC VH-8 nucleic acid sequence (SEQ ID NO: 35):

caggttcagc tggtgcagtc tggagctgag gtgaagaagc ctggcgcecctc agtgaaggtc 60
tcctgcaagg cttectggtta cacctttacc agctactgga tgaactgggt gcgacaggcc 120
cctggacaag ggcttgagtg gatcggaatg attgatcctt cagacagtga aactcactac 180
aatcaaatgt tcaaggacag agtcaccatg accgtagaca catccacgag cacagcctac 240
atggagctga ggagcctgag atctgacgac acggccgtgt attactgtgc gagagctatg 300
ggctactggg ggcaagggac cacggtcacc gtctcctcea 339
[00123] hBCC VH-8 amino acid sequence (SEQ ID NO: 36):

QVQLVQSGAE VKKPGASVKV SCKASGYTFET SYWMNWVRQA PGQGLEWIGM IDPSDSETHY 60
NOMEFKDRVTM TVDTSTSTAY MELRSLRSDD TAVYYCARAM GYWGQGTTVT VSS 113
[00124] ¢chBCC1 VH amino acid sequence (SEQ ID NO: 38):

QVQLQQPGAE LVRPGASVKL SCKASGYTET SYWMNWVKQR PGQGLEWIGM VDPSDSETHY 60
NOMEFKDKATL TVDKSSSTAY MQLSSLTSED SAVYYCARAM GYWGQGTSVT VSS 113

[00125] A comparison between the heavy chain variable regions (Vy) of a native BCC2 antibody
(SEQ ID NO: 8) and a chimeric BCC1 antibody (SEQ ID NO: 38) and a humanized BCC2
antibody (SEQ ID NO: 22) of the present invention is depicted in Figure 3. Although it can be
seen that a number of residues have been 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 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 Vy comprises one or more of the following modifications: M4&I, M62K, R66K, V67A,
M69L, T71V, or T71V and T73K, any of the modifications shown in Figure 2, or any other

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

[00126] In various embodiments, the antibodies comprise an immunoglobulin heavy chain
variable region (Vy) that is a humanized BCC Vy, which preferably one or more M481, M62K,
R66K, V6TA, M69L, T71V, or T71V and T73K modifications. In a preferred embodiment, the
antibodies comprise an immunoglobulin Vg that is a humanized BCC Vg, which preferably
comprises the sequence of SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28,
SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, or 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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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 NO: 36, or is encoded by a nucleic acid sequence selected from the
group consisting 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.

[00127] In various embodiments, the antibodies comprise an immunoglobulin heavy chain
variable region (Vy) that is a chimeric BCC Vy, which preferably comprises one or more M48],
M62K, R66K, V67A, M69L, T71V, or T71V and T73K modifications. In a preferred
embodiment, the antibodies comprise an immunoglobulin Vg that is a chimeric BCC Vy, which

preferably comprises the sequence of SEQ ID NO: 38.

[00128] In still other embodiments, the antibodies comprise an immunoglobulin light chain
variable region (V) that is a humanized or chimeric BCC Vi, and also comprise an
immunoglobulin heavy chain variable region (Vy) that is a humanized or chimeric BCC Vy. The
antibodies may comprise any combination of the Vi, and Vy regions described herein, for example
a native Vi with a humanized Vg, a native V; with a chimeric Vy, a humanized V; with a
humanized Vy, a humanized Vi with a chimeric Vg, a humanized V; with a native Vy, a chimeric
V1. with a humanized Vg, a chimeric Vi with a chimeric Vy, or a chimeric Vi with a native Vg.
Each of these combinations may be further varied by the understanding that in certain
embodiments, the V| region may be a version (chimeric, humanized or native) of a BCCl1
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:
hBCC VL-1 / ¢chBCC VH, hBCC VL-2 / chBCC VH, hBCC VL-3 / chBCC VH, hBCC VL-4 /
chBCC VH, chBCC VL / hBCC VH-1, chBCC VL / hBCC VH-2, chBCC VL / hBCC VH-3,
chBCC VL / hBCC VH-4, chBCC VL / hBCC VH-5, chBCC VL / hBCC VH-6, hBCC VL-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 Vi and Vy regions set forth in Table 2.
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Table 2: Exemplary Combinations of VL and VH regions

Light Chain Heavy Chain Variable Region (Vy)
Variable Native Humanized Chimeric
Region (V1)
A Vi selected from A Vi selected from
BCC1 VL or BCC2 BCC1 VL or BCC2
VL VL
and and
a Vy sclected from a Vy sclected from
Native -- hBCC VH-1, hBCC chBCC1 VH or
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 Vi selected from A Vi 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 Vy selected from a Vy selected from a Vy selected from
BCC1 VH or BCC2 hBCC VH-1, hBCC chBCC1 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
A Vi sclected from A Vi selected from A Vi selected from
chBCC1 VL or chBCC1 VL or chBCC1 VL or
chBCC2 VL chBCC2 VL chBCC2 VL
and and and
a Vy selected from a Vy sclected from a Vy sclected from
Chimeric BCC1 VH or BCC2 hBCC VH-1, hBCC chBCC1 VH or

VH

VH-2, hBCC VH-3,
hBCC VH-4, hBCC
VH-5, hBCC VH-6,
hBCC VH-7, or
hBCC VH-8

chBCC2 VH

[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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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, a composition may comprise polypeptides
and/or polynucleotides of the invention, for example a composition may comprise a plurality of
any of the polypeptides 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.).

[00131] 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.

[00132] 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
modified 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 may
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

assays.

[00133] Substantial modifications in function or immunological identity may be accomplished by
selecting modifications that differ significantly in their effect on maintaining (a) the structure of
the polypeptide backbone in the area 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

-28 -



1.38 1.65 0.89 1.55 1.85 D270E P396L G316D R416G 1. 22
1.07 1.14 D270E P396L (M419H 1.64 2.00 0.68 2.41 2.94
WO284N51IRPD2P K370N 1.14 1.37 0.37 3.1 3.7 R292RECWUSH09/038171

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) may be added to the
antibody or polypeptide to improve its stability.

B1. Fc Domain Variants

[00134] The polypeptides of the present invention may have variant F¢c domains. Modification of
the Fc 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 example. Reduction or elimination of effector
function is desirable in certain cases, for example in the case of antibodies whose mechanism of
action involves blocking or antagonism, but not killing of the cells bearing a target antigen.
Increased effector function is generally desirable when directed to undesirable cells, such as tumor
and foreign cells, where the FcyRs are expressed at low levels, for example, tumor specific B cells
with low 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 or infection where an enhanced

efficacy of effector function activity is desired.

[00135] In certain embodiments, 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 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 Fc domain. In alternate embodiments, the molecules comprise a variant Fc
domain wherein said variant confers or mediates decreased ADCC activity (or other effector
function) and/or an increased binding to FcyRIIB, relative to a molecule comprising no Fc domain

or comprising a wild-type Fc domain.
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0.25 2.56 R292P F243L 0.6 0.12

[00136] In some embodiments, the invention encompasses molecules comprising a variant Fc
region, which variant Fc region does not show a detectable binding to any FcyR, 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 FcyRIIA, FcyRIIB, or FcyRIIIA.

[00137] The polypeptides 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 FcyRIIB and decreased affinity for
FcyRIIIA and/or FcyRIIA, relative to a comparable molecule with a wild-type Fc region. In
another embodiment, the polypeptides of the present invention compris a variant Fc region, which
has decreased affinity for FcyRIIB and increased affinity for FcyRIIIA and/or FcyRIIA, 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 FcyRIIB and
decreased affinity for FcyRIIIA and/or FcyRIIA, relative to a comparable molecule with a wild-
type Fc 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 FcyRIIIA and/or FcyRIIA, relative to a comparable molecule with a wild-type Fc region.

[00138] In certain embodiments, the invention encompasses immunoglobulins comprising a
variant Fc region with an altered affinity for FcyRIIA and/or FcyRIIA such that the
immunoglobulin has an enhanced effector function, ¢.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, Clq binding, and complement dependent cell

mediated cytotoxicity.

[00139] 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 9-
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 Fc 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 to a
molecule comprising a wild-type Fc region. Such measurements can be in vivo or in vitro assays,
and in a preferred embodiment are in vitro assays such as ELISA or surface plasmon resonance

assays.
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Detailed Binding Informati on for Exenplary Fc Variants
wo-e008esprence CD16A V158 CD16A F158 CD32B Rati oP@¥/US2009/038171
Affinities CD16A/ CD32B V158 I F158 Cass I11:
I ncreased Binding to CD16; Unchanged Bi nding to CD32B
F%431 R92P Y30QL V3051 P3965_ 10.9
[00140] In di e

erent 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, FcyRIIB-mediated inhibition of FceRI signaling, phosphorylation of
FcyRIIB, SHIP recruitment, SHIP phosphorylation and association with Shc, 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 FceRI, for example, mast cell activation, calcium

mobilization, degranulation, cytokine production, or serotonin release.

[00141] In certain embodiments, the molecules comprise an Fc domain comprising domains or
regions from two or more IgG isotypes (e.g., 1gG1, 1gG2, 1gG3 and 1gG4). The various IgG
isotypes exhibit differing physical and functional properties including serum half-life, complement
fixation, FcyR binding affinities and effector function activities (e.g., ADCC, CDC, etc.) due to
differences in the amino acid sequences of their hinge and/or Fc domains, for example as described
in Flesch and Neppert (1999) J. Clin. Lab. Anal. 14:141-156; Chappel ef al. (1993) J. Biol. Chem.
33:25124-25131; Chappel et al. (1991) Proc. Natl. Acad. Sci. (U.S.A.) 88:9036-9040; or
Briiggemann ef 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 1gG hinge/Fc
region may display similar functionality (e.g., increased affinity for FcyRIIA) and may act
additively or, more preferably, synergistically 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 amino acid modification and IgG Fc region may display opposite functionality
(e.g., increased and decreased affinity for FcyRIIA, 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 isotype.

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

make a direct contact with FcyR are amino acid residues 234-239 (hinge region), amino acid
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3.12 1.05 10.4 2.97 F243L R292P Y300L P396L 10.06 5.62

1.07 9.40 5.25 R292P V3051 P396L 1.85 1.90 0.92 2.01
wQ209189788s |V: Greatly Increased Binding to QEIBUS2009/038171

I ncreased Binding to CD32B F243L R292P Y300L V3051

P396L 10.06 8.25 1.38 7.29 5.98 D270E G316D P396L

416G 1.
resﬁues 265;268%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

FcyR based on structural and crystallographic analysis, e.g., is not within the Fc-FcyR 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, Fc 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.

[00144] 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 Fc region) the Ratio of Affinities of the variant Fc region to an activating FcyR (such as

FcyRIIA or FeyRIIIA) relative to an inhibiting FcyR (such as FeyRIIB):

Wild-Type to Variant Change in Affinity to FcyR

Activating

Ratio of Affinities =
Wild-Type to Variant Change in Affinity to FcyR

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 FcyR is desired, e.g., cancer or infectious disease. Where an Fc
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 FcyR 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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VI :

I ncreased Binding to CD16; Geatly Increased

I ncreased Binding to CD32B R255L

Bi nding to CD32B F243L P396L 1.49 1.60 2.22 0.67 0.72

P247L NA21K 1.29
Table 3: Exemplary Single and Multiple Mutations Listed by Ratio of Affinities
Ratio | Single Double Triple Quadruple Quintuple
>1 F243L F243L & F243L, P247L & L234F, F243L, R292P & | L235V, F243L,
R292P N421K Y300L R292P, Y300L
D270E & P396L
R292G F243L & F243L, R292P & L2351, F243L, R292P &
Y300L Y300L Y300L L235P, F243L,
R292P F243L & F243L, R292P & L235Q, F243L, R292P & };2}?3?;)653001“
P396L V3051 Y300L
D270E & F243L, R292P & F243L, P247L, D270E & 5123%351; 53%8(%1}}
P396L P396L N421K & P396L
R292P & F243L, Y300L & F243L, R255L, D270E &
Y300L P396L P396L
R292P & P247L, D270E & F243L, D270E, G316D
V3051 N421K & R416G
R292P & R255L, D270E & F243L, D270E, K392T
P396L P396L & P396L
Y300L & D270E, G316D & F243L, D270E, P396L &
P396L R416G Q419H
P396L & D270E, K392T & F243L, R292P, Y300L,
Q419H P396L & P396L
D270E, P396L & F243L, R292P, V3051 &
Q419H P396L
V284M, R292L & P247L, D270E, Y300L
K370N & N421K
R292P, Y300L & R255L, D270E, R292G
P396L & P396L
R255L, D270E, Y300L
& P396L
D270E, G316D, P396L
& R416G
<1 Y300L F243L & F243L, R292P &
P396L P396L V3051
P247L &
N421K
R255L &
P396L
R292P &
V3051
K392T &
P396L
P396L &
Q419H
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1.73 2.00 0.65 0.87 R255L P396L 1.39 2.22 0.49 0.63
R292P V3051 1.59 2.11 2.67 0.60 0.79 K392T P396L 1. 49
wa2®9121786 0.63 0. 77 P396L 1.27 1.73 2.58

PCT/US2009/038171

Table 4: Detailed Binding Information for Exemplary Fc¢ Variants
Ratio of Affinities
Fc sequence C\l,)1156$ Cl§)11568A CD32B| CDI16A/CD32B
V158 | F158
Ratio of Affinities > 1

Class I: Increased Binding to CD16; Decreased Binding to CD32B
F243L 4.79 3.44 0.84 5.70 4.10
F243L P247L D270E N421K 2.30 3.45 0.32 7.19 10.78
F243L P247L N421K 1.89 1.71 0.17 11.12 10.06
F243L R255L D270E P396L 1.75 1.64 0.38 4.61 4.32
F243L D270E G316D R416G 1.50 1.34 0.20 7.50 6.70
F243L D270E K392T P396L 3.16 2.44 0.44 7.18 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 1.67 0.16 25 10.44
F243L R292P P300L 6.69 23 0.32 20.9 7.19
F243L R292P V3051 2.56 1.43 ND >25 >25
F243L R292P V3051 P396L 5.37 2.53 0.40 13.43 6.33
P247L D270E N421K 1.89 2.46 0.58 3.26 4.24
R255L D270E R292G P396L 1.39 1.30 0.65 2.14 2.00
R255L D270FE Y300L P396L 1.52 1.74 0.87 1.75 2.00
R255L D270E P396L 1.34 1.65 0.87 1.54 1.90
D270E 1.25 1.48 0.39 3.21 3.79
D270E G316D R416G 2.18 2.49 0.78 2.79 3.19
D270E K392T P396L 1.81 2.28 0.79 2.29 2.89
D270E P396L 1.38 1.65 0.89 1.55 1.85
D270E P396L G316D R416G 1.22 1.07 1.14
D270E P396L Q419H 1.64 2.00 0.68 2.41 2.94
V284M R292P K370N 1.14 1.37 0.37 3.1 3.7
R292G 1.54 0.25 6.2
R292P 2.90 0.25 11.60
R292P V3051 1.32 1.28 0.37 3.6 3.46
Class II: Decreased Binding to CD16; Greatly Decreased Binding to CD32B
R292P 0.64 0.25 2.56
R292P F243L 0.6 0.12 5.00
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0.49 0.67 P396L (M19H 1.19 1.19 1.33 0.89 0.89 d ass

VI1: Decreased Binding to CD16; Increased / Unchanged
w®revditsig1t o CD32B D270E G316D P396L R416G 0. 9BCT/US2009/038171
0.88 [00146] In other enbodi nents, the nol ecul es
conprise a variant Fc region having one or nore am no
acid substitutions, which substitutions alter
(rel ati Vable &: BetailddBingdipe Iifermasigindor) Exdmepldiyidi Vagiaofs t he
varrant Fc region, e.g.[, enhanc¢ the bindi Nng [{ Ra@dlof Affinities
acti vatpgqfméR (such gs ERYR | A SPIEE 7RI 1M 20BIeK/ CD32B
reduce the bi ndi ng to gn iMRBbi {i MISEc7R (such g [ Fiss

Var I ous Fc 1ot dll Orll1S IlolVi ng one or T1orc

| Gt bsrseingins b 6:clinghmegsd BindingitodF2I2Bz ed by
| rSHE RABE yBIRSIRA piggonanice far kyffs as shawn finiggble oo

. DX SSOCTratron rate cagnstants or bln e varr ous |
PR R S0k 8l ned by BIIACHrelanafdysils HHd Idi PEet Iy 525

ROOIFPADAG9MLL h those for thess | d-type Hc,oo th bhe 2.07
ratio (x = W Kof {7 nut ant koTTf indicated I n the
GlasgRY < GEaadly dearepspd Bidinggp (D 184; Ifjcraqsqd i) qhng tq D32 h

FE@Zszwseatv%@}%GQQ/ 18171,36T/ US2099/ 038(1%1 [Tabhe 4f 5.3
1son OF Koff OF HC Mifant$ to WI[d- Type FC M1
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Class V: Unchanged Binding to CD16; Increased Binding to CD32B

R255L P396L 1.09 2.22 0.49
Y300L 1.01 1.18 0.99
Class VI: Increased Binding to CD16; Greatly Increased Binding to CD32B

F243L P396L 1.49 1.60 2.22 0.67 0.72
P247L N421K 1.29 1.73 2.00 0.65 0.87
R255L P396L 1.39 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 1.19 1.33 0.89 0.89
Class VII: Decreased Binding to CD16; Increased / Unchanged Binding to CD32B
D270E G316D P396L R416G 0.94 1.07 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, ¢.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 Fc
mutations having one or more amino acid changes were engineered and analyzed by surface
plasmon resonance for kg, as shown in Table 5. Dissociation rate constants for binding the
various FcyR were determined by BIAcore analysis and directly compared with those for the wild-
type Fc, with the ratio (x = WT k,g/mutant k.g) indicated in the right-hand columns of Table 5

with respect to each FcyR tested.
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Table 4: Comparison Of ko Of Fe Mutants to Wild-Type Fe
M Amino Acid Change(s) CD16AY | CD16AT | cD32A" | CD32B
One Amino Acid
1 |F243L 48 34 0.6 0.8

R292P

Y300L

1.0

1.2

2.9

1.2

V3051

0.9

0.6

1.3

1.2

Two Amino acids
9 |F243L P396L 22 2.0 1.5 1.6
10 |F243L R292P 4.0 1.7 0.5 0.2

Three Amino Acids

14 |F243L R292P P396L 6.3 3.4 1.4 0.4
15 R292P V3051 P396L 1.9 1.9 1.5 0.9
Four Amino Acids

16 |F243L R292P Y300L P396L 10.1 5.6 1.7 1.1
17 |F243L R292P V3051 P396L 4.0 2.3 0.8 0.4
Five Amino Acids

18 |F243L R292P Y300L [V305I P396L 10.1 8.3 32 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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[00147] There is also extensive guidance in the Antibody Engineering Technology Art concerning
desirable modifications. Exemplary modifications that may be desirable in certain circumstances

are listed below:

[00148] In a specific embodiment, in variant Fc regions, any amino acid modifications (e.g.,
substitutions) at any of positions 235, 240, 241, 243, 244, 247, 262, 263, 269, 298, 328, or 330 and
preferably one or more of the following residues: A240, 1240, 1241, 1L.243, H244, N298§, 1328 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,
(290, S290, T290, Y290, N294, K295, P296, D298, N298, P298, V298, 1300 or L300.

[00149] 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, 269, 270, 272, 276, 278, 280, 283, 285, 286, 289, 290, 292, 293, 294, 295, 296, 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
region has any of the following residues: A256, N268, Q272, D286, Q286, S286, A290, S290,
A298, M301, A312, E320, M320, Q320, R320, E322, A326, D326, E326, N326, S326, K330,
T339, A333, A334, E334, H334, L334, M334, Q334, V334, K335, Q335, A359, A360 or A430.

[00150] In a different embodiment, in variant Fc regions that bind an FcyR (via its Fc 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 FcyR (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, A280, A283, A285, A286, D286, Q286, S286, A290, S290, M301, E320, M320,
320, R320, E322, A326, D326, E326, S326, K330, A331, Q335, A337 or A430.

[00152] In other embodiments, the invention encompasses the use of any Fc variant known in the
art, such as those disclosed in Jefferis er a/. (2002) Immunol Lett 82:57-65; Presta et al. (2002)
Biochem Soc Trans 30:487-90; Idusogic ef al. (2001) J Immunol 166:2571-75; Shields et al.
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(2001) J Biol Chem 276:6591-6604; Idusogic ef al. (2000) J Immunol 164:4178-84; Reddy et al.
(2000) J Immunol 164:1925-33; Xu et al. (2000) Cell Immunol 200:16-26; Armour et al. (1999)
Eur J Immunol 29:2613-24; Jefferis et al. (1996) Immunol Lett 54:101-04; Lund et al. (1996) J
Immunol 157:4963-69; Hutchins et al. (1995) Proc. Natl. Acad. Sci. (U.S.A.) 92:11980-84;
Jefferis et al. (1995) Immunol Lett. 44:111-17; Lund ef al. (1995) FASEB J 9:115-19; Alegre et al.
(1994) Transplantation 57:1537-43; Lund et al. (1992) Mol Immunol 29:53-59; Lund et al. (1991)
J. Immunol 147:2657-62; Duncan et al. (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 00/42072 and PCT
WO 99/58572.

[00153] Preferred variants include one or more modifications at any of positions: 228, 230, 231,
232, 233, 234, 235, 239, 240, 241, 243, 244, 245, 247, 262, 263, 264, 265, 266, 271, 273, 275,
281,284, 291, 296, 297, 298, 299, 302, 304, 305, 313, 323, 325, 326, 328, 330 or 332.

[00154] Particularly preferred variants include one or more modifications selected from groups A-
Al

228E, 228K, 228Y or 228G;

230A, 230E, 230Y or 230G;

231E, 231K, 231Y, 231P or 231G;

232E, 232K, 232Y, 232G;

233D;

2341 or 234F;

235D, 235Q, 235P, 2351 or 235V;

239D, 239E, 239N or 239Q;

240A, 2401, 240M or 240T;

243R, 243, 243Y, 243L, 243Q, 243W, 243H or 243];

244H;

245A;

247G, 247V or 247L,;

262A, 262E, 2621, 262T, 262E or 262F;

263A, 2631, 263M or 263T;

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

265F, 265Y, 265H, 2651, 265L, 265T, 265V, 265N or 265Q;
266A, 2661, 266M or 266T;

271D, 271E, 271N, 271Q, 271K, 271R, 2718, 271T, 271H, 271A, 271V, 271L, 2711,
271F, 271M, 271Y, 271W or 271G;

T. 2731,

~@m o™ s g oW

w PO POZELDR S
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275L or 275W;
281D, 281K, 281Y or 281P;
284E, 284N, 284T, 284L, 284Y or284M;
291D, 291E, 291Q, 291T, 291H, 2911 or 291G;
299A, 299D, 299E, 299F, 299G, 299H, 2991, 299K, 299L, 299M, 299N, 299P, 299Q,
299R, 2998, 299V, 299W or 299Y;;
3021,
304D, 304N, 304T, 304H or 304L
3051;
AC. 313F;
AD. 323
AE. 325A, 325D, 325E, 325G, 325H, 3251, 325L, 325K, 325R, 3258, 325F, 325M, 325T,
325V, 325Y, 325W or 325P;
AF. 328D, 328Q, 328K, 328R, 328S, 328T, 328V, 3281, 328Y, 328W, 328P, 328G, 328A,
328E, 328F, 328H, 328M or 328N;
AG. 330L, 330Y, 3301 or 330V;
AH. 332A, 332D, 332E, 332H, 332N, 332Q, 332T, 332K, 332R, 3328, 332V, 332L, 332F,
332M, 332W, 332P, 332G or 332Y; and
Al 336E, 336K or 336Y.

< % o2 < C

55 "

[00155] Still more particularly preferred variants include one or more modifications selected from

Groups 1-105:

Group | Variant Group | Variant
1 A330L /I332E 54 S239D / D265L / N297D /1332E
2 D265F / N297E /1332E 55 S239D / D265T / N297D /1332E
3 D265Y /N297D /1332E 56 S239D / D265V /N297D /1332E
4 D265Y /N297D / T299L /1332E 57 S239D/D265Y /N297D /1332E
5 F241E / F243Q / V262T / V264F 58 S239D /1332D
6 F241E / F243Q / V262T / V264E /1332E 59 S239D /1332E
7 F241E / F243R / V262E / V264R 60 S239D /1332E / A3301
8 F241E / F243R / V262E / V264R / 1332E 61 S239D /1332N
9 F241E / F243Y / V262T / V264R 62 S239D /1332Q
10 F241E / F243Y / V262T / V264R / 63 S239D /N297D /1332E
1332E
11 F241L/F243L / V2621 / V2641 64 S239D /N297D /1332E / A330Y
12 F241L/ V2621 65 S239D / N297D / 1332E / A330Y / F241S
/F243H/V262T / V264T
13 F241R /F243Q/V262T / V264R 66 S239D / N297D /1332E / K326E
14 F241R / F243Q / V262T / V264R / 67 S239D /N297D /1332E / L235D
1332E
15 F241W /F243W / V262A / V264A 68 S239D / S298A /1332E
16 F241Y / F243Y /V262T / V264T 69 S239D /V2641/ A330L /1332E
17 F241Y / F243Y / V262T / V264T / 70 S239D /V2641/1332E
N297D /1332E
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18 F243L/ V2621 /V264W 71 S239D / V2641/ S298A /1332E
19 P243L/ V2641 72 S239E / D265N
20 L328D /1332E 73 S239E / D265Q
21 L328E /1332E 74 S239E /1332D
22 L328H /1332E 75 S239E /1332E
23 L3281/1332E 76 S239E /1332N
24 L328M /1332E 77 S239E /1332Q
25 L328N/1332E 78 S239E / N297D /1332E
26 L328Q /1332E 79 S239E / V2641 / A330Y /1332 E
27 L328T /1332E 80 S239E / V2641 /1332 E
28 L328V /1332E 81 S239E / V2641 / S298A / A330Y /1332E
29 N297D / A330Y /I332E 82 S239N/ A330L /I332E
30 N297D /1332E 83 S239N/ A330Y /I332E
31 N297D /1332E / S239D / A330L 84 S239N/1332D
32 N297D / S298A / A330Y /1 332E 85 S239N/1332E
33 N297D /T299L /1332E 86 S239N/1332N
34 N297D / T299F / I332E / N297D / 87 S239N/1332Q
T299H /1332E
35 N297D /T2991 /1332E 88 S239N1S298A /1332E
36 N297D /T299L /1332E 89 S239Q/1332D
37 N297D / T299V /1332E 90 S239Q /1332E
38 N297E /1332E 91 S239Q /1332N
39 N297S /1332E 92 S239Q/1332Q
40 P230A /E233D /1332E 93 S239Q/V2641/1332E
41 P244H / P245A / P247V 94 S298A /1332E
42 S239D / A330L /I332E 95 V264E / N297D /1332E
43 S239D / A330Y /I332E 96 V2641/ A330L /1332E
44 S239D / A330Y /1332E / K326E 97 V2641/ A330Y /1332E
45 S239D / A330Y /1332E / K326T 98 V2641 /1332E
46 S239D / A330Y /I332E /L2341 99 V2641/ 5298A /1332E
47 S239D / A330Y /1332E /L235D 100 Y296D / N297D /1332E
48 S239D / A330Y /I332E / V2401 101 Y296E / N297D /1332 E
49 S239D / A330Y /I332E / V264T 102 Y296H / N297D /1332E
50 S239D / A330Y /I332E / V2661 103 Y296N / N297D /1332E
51 S239D / D265F / N297D /1332E 104 Y296Q /N2971/1332E
52 S239D / D265H / N297D /1332E 105 Y296T / N297D /1332E.
53 S239D / D2651/N297D /1332E

[00156] Effector function can be modified by techniques such as those described in the Antibody
Engineering Technology Art, or by other means. For example, cysteine residue(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 et 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 Research 53:2560-2565. Alternatively, an
antibody can be engineered which has dual Fc¢ regions and may thereby have enhanced
complement lysis and ADCC capabilities. Stevenson et al. (1989) Anti-Cancer Drug Design
3:219-230.
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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 entail 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 (e.g., a 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 scanning
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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[00160] The modification may also involve the incorporation (e.g., by substitution or addition) of
unnatural amino acids, for example by methods such as those described in, ¢.g., Wang et al. (2002)
Chem. Comm. 1:1-11; Wang ef al. (2001) Science 292:498-500; and van Hest et al. (2001) Chem.
Comm. 19:1897-1904.  Alternative strategies focus on the enzymes responsible for the
biosynthesis of amino acyl-tRNA, as described in, ¢.g., Tang et al. (2001) J. Am. Chem.
123(44):11089-11090; and Kiick et al. (2001) FEBS Lett. 505(3):465.

[00161] In a preferred embodiment, at least 1, 2, 3,4, 5,6,7, 8,9, 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 no more 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 15, 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 occurring amino acid sequence variants) or preparation by
oligonucleotide-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. Other Modifications

[00163] The polypeptide variants (and especially antibody variants) of the present
inventioninclude 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 include those that have been further modified, e.g., by glycosylation, acetylation,
pegylation, phosphorylation, amidation, derivatization by known 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 limited to
specific chemical cleavage, acetylation, formylation, metabolic synthesis in the presence of
tunicamycin, etc. Additionally, the analog or derivative can contain one or more unnatural amino

acids.
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[00164] The antibodies and polypeptides may be modified by introducing one or more
glycosylation sites into the antibodies, deleting one 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 Fc region, so that position 296 and not position 297 is glycosylated. Methods
of modifying the carbohydrate content (glycosylation) of proteins are well known in the art, for
example as described in U.S. Patent Nos. 6,472,511 and 6,218,149; U.S. Patent Publication Nos.
20030115614 and 20020028486; EP 0359096 B1; and WO 03/035835.

[00165] In some embodiments, molecules of the invention are engineered to comprise an altered
glycosylation pattern 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-
acetylglucosaminyltransferase Il (GnT-III), by expressing an antibody of the invention in various
organisms or cell lines 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 et 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 et 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, NJ); and
GlycoMADb™ glycosylation engineering technology available from GLYCART biotechnology AG

(Zurich, Switzerland).

B4. Polypeptide Conjugates

[00166] 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 thereof to generate fusion proteins. Preferably, the polypeptide of the present invention
(especially an antibody) is fused to at least 10, at least 15, at least 20, at least 25, at least 30, at
least 40, at least 50, at least 60, at least 70, at least 80, at least 90 or at least 100 amino acids of the
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heterologous polypeptide to generate a desired fusion protein. The fusion does not necessarily
need to be direct, but may occur through linker sequences. Polypeptides of the present invention
may also be attached to solid supports or semi-solid matrices, which are particularly useful for
immunoassays or purification of the target antigen. Such supports and matrices include, but are
not limited to, glass, cellulose, polyacrylamide, agarose beads, acrylamide beads, nylon,
polystyrene, polyvinyl chloride or polypropylene. Attachment may be accomplished, for example,
by methods described in Methods in Enzymology, 44 (1976).

[00167] The antibodies and polypeptides may be conjugated to a therapeutic agent in order to
modify a given biological response, affect (e.g., increase) the serum 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 ef al., “Antibodies For Drug Delivery”, in Controlled Drug 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 activities 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, etc.

of one or more heterologous molecules.

BS. Fragments

[00169] 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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acid G&:iduBQ&:t léh@t?;lS conti’guous a{mino aéid resi(’iues, at ’least 26 contig’uous an’lino 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 amino 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.
B6. Diabodies and DARTS

[00172] Diabodies and dual affinity retargeting reagents (“DARTSs”) are also provided by the
present invention. The diabodies and DARTS comprise antigen binding domains generally derived
from the antibodies and polypeptides of the invention. The design and construction of diabodies
and DARTS is described in, 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 April 17, 2006; Marvin et al. (2005) Acta Pharmacol. Sin. 26:649-658;
Olafsen ef al. (2004) Prot. Engr. Des. Sel. 17:21-27; Holliger et al. (1993) Proc. Natl. Acad. Sci.
(U.S.A.) 90:6444-6448. Each polypeptide chain of a diabody molecule comprises a 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. Interaction of two of the polypeptide chains will
produce two V| -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 Vi and Vy 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 Vg 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 cell, such as a B-cell or T-cell, a phagocytotic cell, a natural killer (NK) cell or a

dendritic cell.

[00174] In various embodiments, one or more of the polypeptide chains of the diabody comprises
an Fc domain. Fc domains in the polypeptide chains of the diabody molecules preferentially
dimerize, resulting in the formation of a diabody molecule that exhibits immunoglobulin-like
properties, e.g., Fc-FcyR interactions. Fc comprising diabodies may be dimers, e.g., comprised of
two polypeptide chains, each comprising a Vi domain, a Vi, 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 including IgA, IgD, IgG, 1gE
and IgM. In preferred embodiments, the hinge domain is derived from IgG, wherein the 1gG
isotype is I1gG1, 1gG2, 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 comprising a Vi, a
Vy and an Fc domain), and two “lighter” polypeptide chains (i.e., a polypeptide chain comprising a

V. and a Vy). Such lighter and heavier chains may interact to form a monomer, and interact via
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used. In one aspect, the invention provides a polynucleotide that comprises a sequence encoding a
CDI16A 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. Production 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 ef al. (2000) Ann. Rev
Biochem. 69:923-960; Wilken et al. (1998) Curr. Opin. Biotechnol. 9(4):412-426; and
Kochendoerfer ef al. (1999) Curr. Opin. Chem. Biol. 3(6):665-671.

[00180] Production of recombinant and transgenic antibodies has been described in, e.g., Wang et
al. (2007) IDrugs 10(8):562-565; Hagemeyer ef al. (2007) Semin. Thromb. Hemost. 33(2):185-
195; Rasmussen ef al. (2007) Biotechnol. Lett. 29(6):845-852; Gasser ef al. (2007) Biotechnol.
Lett. 29(2):201-212; Aubrey et 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; Kipriyanov et al. (2004) Mol Biotechnol. 26(1):39-60; Fischer et al. (2003)
Vaccine 21(7-8):820-825; Maynard ef al. (2000) Ann. Rev. Biomed. Eng. 2:339-376; Young et al.
(1998) Res. Immunol. 149(6):609-610; and Hudson (1998) Curr. Opin. Biotechnol. 9(4):395-402.

[00181] Production of antibodies via cell (e.g., hybridoma) culture has been described in, e.g.,
Laffly et al. (2006), supra; Aldington ef a/. (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 et al. (2006) Adv. Drug Deliv. Rev. 58(5-6):671-685; Even et al. (2006) Trends
Biotechnol. 24(3):105-108; Graumann ef a/. (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, ¢.g.,
Brinkman et a/. (1995) J. Immunol. Methods 182:41-50; Ames et a/. (1995) J. Immunol. Methods
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184:177-86; Kettleborough ef al. (1994) Eur. J. Immunol. 24:952-58; Persic ef 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; 5,427,908;
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 et al. (1992) J.
Immunology 149:3903; Wu ef al. (1998) Proc. Natl. Acad. Sci. (U.S.A.) 95:6037; Yelton ef al.
(1995) J. Immunology 155:1994; Schier et al. (1996) J. Mol. Bio. 263:551.

[00183] Monoclonal antibodies may be made by a variety of methods known to those skilled in
the art, for example, hybridoma methods as described in, ¢.g., Kohler ef al. (1975) Nature 256:495,
Kozbor et al. (1983) Immunology 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.,
U.S. Pat. No. 4,816,567, or the antibodies may be isolated from phage antibody libraries using the
techniques described in Clackson ef 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 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 sites) are fused to immunoglobulin constant domain
sequences, for example to a heavy chain constant domain, comprising at least part of the hinge,
Cm, and Cys 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 human 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 IgG, IgA, IgM 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 libraries, as described by Hoogenboom and
Winter (1991) J. Mol. Biol. 227:381 and Marks et a/. (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.” In this approach a selected non-
human monoclonal antibody, e.g., a 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.

[00186] The present invention also includes polynucleotides that encode the molecules of the
invention, including the polypeptides and antibodies, as well as vectors comprising the
polynucleotides, and host cells comprising the vectors. The polynucleotides encoding the
molecules of the invention may be obtained, and the nucleotide sequence of the polynucleotides
determined, by any method known in the art, for example, recombinant DNA techniques, site
directed mutagenesis, PCR, e¢tc. In one embodiment, human libraries or any other libraries
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.
BS. 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 Fc-FcyR interactions, i.e. specific binding of an Fc domain (or portion
thereof) to an FcyR. Such an assay may be performed in solution (e.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 et al. (1992) Proc. Natl. Acad. Sci.
(U.S.A.) 89:1865-1869) or on phage (Scott and Smith (1990) Science 249:386-390; 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.

[00188] Immunoassays which can be used to analyze immunospecific binding, cross-reactivity,
and Fc-FcyR interactions include, but are not limited to, competitive and non-competitive assay
systems using techniques such as western blots, 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, ¢.g., Ausubel et al., 2008, Current

Protocols in Molecular Biology).

[00189] 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.

[00190] 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 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 competition 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.

[00191] Surface plasmon resonance-based assays may be used to characterize the kinetic
parameters of an antigen-binding domain or Fc-FcyR binding. Any method known to those skilled
in the art may be used, for example the technology described in, e.g., Dong ef al. (2002) Review in
Mol. Biotech. 82:303-323; Mullet ef al. (2000) Methods 22:77-91; Rich et al. (2000) Current
Opinion in Biotechnology 11:54-61; Fivash et al. (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

-51 -



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

WQ@28G15B2BA, 328E, 328F, 328H, 328M or 328N; PCT/USA®/038171
330L, 330Y, 3301 or 330V,

equilibrium binding constant Ky, 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 function in a functional assay, ¢.g., ADCC.

[00192] Characterization of binding to FcyR by molecules comprising an Fc domain (or portion
thereof) and/or comprising epitope binding domain specific for an FcyR 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 et al. (2002)
Scand. J. Immunol. 55:70-81; Perussia ef al. (2000) Methods Mol. Biol. 121:179-192; Lehmann et
al. (2000) J. Immunol. 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 ef al. (1990) J. Exp. Med. 172:231-237.

[00193] For example, assays for FcyR-mediated phagocytosis may be conducted using human
monocytes, by measuring the ability of THP-1 cells to phagocytose fluoresceinated IgG-opsonized
sheep red blood cells (SRBC) by methods previously described in Tridandapani ef al. (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 Clq and mediation of
complement dependent cytotoxicity (CDC) by molecules of the invention comprising Fc 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.g., as described in Gazzano-Santoro ef a/. (1996) J. Immunol. Methods

202:163.

[00194] In another embodiment, the molecules of the invention can be assayed for FcyR-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 et 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, e.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, ¢.g., SK-BR-3 with ATCC
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from Burkitts lymphoma, e.g., Raji cells with ATCC accession number CCL-86 (Epstein et al.
(1965) J. Natl. Cancer Inst. 34:231-240), and Daudi cells with ATCC 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 human blood, using standard methods known to one skilled in the art, e.g., using

Ficoll-Paque density gradient centrifugation.
C. Methods Of Treatment & Pharmaceutical Compositions

[00195] The administration of the compositions (e.g., antibodies and polypeptides) of the present
invention may be for a “prophylactic” or “therapeutic” purpose, or alternatively can be used for
diagnostic purposes. The compositions of the 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 objective or subjective
parameters, including the results of a physical examination, neuropsychiatric exams, and/or a

psychiatric evaluation.

[00197] 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

(including human).
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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 a
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 to, an antibody 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 FcyR
is desired (e.g., cancer, infectious disease). For example, molecules of the invention may bind a
cell surface antigen and an FcyR (e.g., FcyRIIIA) on an immune effector cell (e.g., NK cell),
stimulating an effector function (e.g., ADCC, CDC, phagocytosis, opsonization, etc.) against said
cell. In some embodiments, the antibodies and polypeptides of the invention are especially suited
for the treatment of cancers. The efficacy of standard monoclonal antibody therapy depends on the
FcyR polymorphism of the subject. Carton ef al. (2002) Blood 99:754-758; Weng et al. (2003) J
Clin Oncol. 21(21):3940-3947. 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 F¢ domain that exhibits
enhanced affinity to FcyR (relative to a wild type Fc domain) on effector cells, thus providing

better immunotherapy reagents for patients regardless of their FcyR polymorphism.

[00200] 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 (¢.g., avidin/biotin), fluorescent
materials (e.g., umbelliferone, fluorescein, or phycoerythrin), luminescent materials (e.g.,
luminol), bioluminescent materials (e.g., luciferase or aequorin), radioactive 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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[00201] Exemplary disorders 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 disease or 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 useful for the prevention,
inhibition, reduction of growth or regression of primary tumors, metastasis of cancer cells, and
infectious diseases. Although not intending to be bound by a particular mechanism of action,
molecules of the invention mediate effector function resulting in tumor clearance, tumor reduction
or a combination thereof. In alternate embodiments, diabodies of the invention mediate
therapeutic activity by cross-linking of cell surface antigens and/or receptors and enhanced

apoptosis or negative growth regulatory signaling.

[00202] Antibodies with a decreased affinity for FcyRIIB and an increased affinity for FcyRIITA
and/or FcyRIIA may lead to an enhanced activating response upon FcyR binding and thus have
therapeutic efficacy for treating and/or preventing cancer. Non-limiting examples of cancers
treatable by the methods herein include acute myeloid lymphoma, adrenal carcinoma,
adenocarcinoma, basal cancer, bladder cancer, bone cancer, bone and connective tissue sarcoma,
brain cancer, breast cancer, bronchial cancer, cervical cancer, choriocarcinoma, chronic
lymphocytic leukemia, chronic myelogenous leukemia, colon cancer, colorectal cancer,
endometrial cancer, esophageal cancer, eye cancer, fallopian tube cancer, gall bladder cancer,
gastrointestinal cancer, glioma, hairy cell leukemia, hepatoma, Hodgkin's disease, intrahepatic bile
duct cancer, joint cancer, Kaposi's sarcoma, kidney cancer, larynx cancer, liver cancer, leukemia,
lung cancer, lymphoblastic leukemia, lymphoma, malignant mesothelioma, medullobastoma,
melanoma, mesothelioma, middle ear cancer, multiple myeloma, myeloma, myxosarcoma, nasal
cavity cancer, nasopharynx cancer, neuroblastoma, Non-Hodgkin's lymphoma, non-small cell lung
cancer, nose cancer, oral cavity cancer, ovarian cancer, pancreatic cancer, penal cancer,
peritoneum cancer, pharynx cancer, pituitary gland cancer, prostate cancer, rectal cancer, renal
cancer, salivary gland cancer, skin cancer, soft tissue sarcoma, squamous cell carcinoma, stomach
cancer, testicular cancer, thyroid cancer, urinary cancer, uterine cancer, vaginal cancer, vesticular

cancer, vulval cancer, and Wilm's tumor.

[00203] In some embodiments, the cancer is a hematopoictic cancer or blood-related cancer, such

as lymphoma, leukemia, myeloma, lymphoid malignancy, cancer of the spleen, and cancer of the
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example, Burkitt's lymphoma, diffuse large cell lymphoma, follicular lymphoma, Hodgkin's
lymphoma, mantle cell lymphoma, marginal zone lymphoma, mucosa-associated-lymphoid tissue
B cell lymphoma, non-Hodgkin's lymphoma, small lymphocytic lymphoma, and T cell
lymphomas) and leukemias (including chronic lymphocytic leukemia, such as B cell leukemia
(CD5+ B lymphocytes), chronic myeloid leukemia, lymphoid leukemia, such as acute
lymphoblastic leukemia, myelodysplasia, myeloid leukemia, such as acute myeloid leukemia, and
secondary leukemia), multiple myeloma, such as plasma cell malignancy, and other hematological
and/or B cell- or T-cell-associated cancers. Other exemplary cancers are cancers of additional
hematopoietic cells, including polymorphonuclear leukocytes, such as basophils, eosinophils,

neutrophils and monocytes, dendritic cells, platelets, erythrocytes and natural killer cells.

[00204] In some embodiments, the cancer to be treated is breast cancer, prostate cancer, uterine
cancer, ovarian cancer, colon cancer, endometrial cancer, adrenal carcinoma, or non-small cell
lung cancer. In some embodiments, the cancer is breast cancer or prostate cancer. In some
embodiments, the cancer is a cancer in which HER2/neu is overexpressed. In a specific
embodiment, an antibody or polypeptide of the invention inhibits or reduces the growth of cancer
cells by at least 99%, at least 95%, at least 90%, at least 85%, at least 80%, at least 75%, at least
70%, at least 60%, at least 50%, at least 45%, at least 40%, at least 45%, at least 35%, at least
30%, at least 25%, at least 20%, or at least 10% relative to the growth of cancer cells in the

absence of the antibody or polypeptide of the invention.

[00205] Antibodies with an increased affinity for FcyRIIB and a decreased affinity for FcyRIITA
and/or FcyRIIA may lead to a diminished activating response upon FcyR binding and thus have
therapeutic efficacy for treating and/or preventing inflammation and autoimmune disease.
Examples of autoimmune diseases or autoimmune related conditions that may be treated by the
methods herein include, but are not limited to, allergic conditions, allergic encephalomyelitis,
allergic neuritis, allergic rhinitis, alopecia areata, ALS, anemia including aplastic anemia, Coombs
positive anemia, Diamond Blackfan anemia, immune hemolytic anemia including autoimmune
hemolytic anemia (AIHA), pernicious anemia, and pure red cell aplasia (PRCA), ankylosing
spondylitis, antigen-antibody complex mediated diseases, anti-glomerular basement membrane
disease, anti-phospholipid antibody syndrome, arthritis (e.g., rheumatoid arthritis, juvenile
rheumatoid arthritis, juvenile arthritis, osteoarthritis, psoriatic arthritis), asthma, atherosclerosis,
autoimmune diseases of the adrenal gland, autoimmune disease of the testis and ovary including
autoimmune orchitis and oophoritis, autoimmune endocrine diseases including autoimmune

thyroiditis, chronic thyroiditis (Hashimoto’s Thyroiditis), subacute thyroiditis, idiopathic
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hypothyroidism, Addison’s disease, Grave's disease, autoimmune polyglandular syndromes (or
polyglandular endocrinopathy syndromes), Type 1 diabetes also referred to as insulin-dependent
diabetes mellitus (IDDM) and Shechan's syndrome, autoimmune hepatitis, autoimmune
myocarditis, autoimmune neutropenia, autoimmune polyendocrinopathies, autoimmune
thrombocytopenia, Behcet’s disease, Berger's Disease (IgA nephropathy), bronchiolitis obliterans
(non-transplant), cardiomyopathy including coronary artery disease, Castleman’s syndrome, celiac
sprue (gluten enteropathy), chronic autoimmune urticaria, chronic fatigue immune dysfunction
syndrome (CFIDS), chronic inflammatory demyelinating polyneuropathy, CNS inflammatory
disorders, cold agglutinin disease, colitis, conditions involving infiltration of T cells and chronic
inflammatory responses, cryoglobulinemia, cutaneous lupus erythematosus, dermatitis including
atopic dermatitis, diseases involving leukocyte diapedesis, eczema, encephalitis, essential mixed
cryoglobulinemia, Factor VIII deficiency, fibromyalgia-fibromyositis, glomerulonephritis,
Goodpasture’s Syndrome, graft versus host disease (GVHD), granulomatosis including Wegener's
granulomatosis and agranulocytosis, Guillain-Barre Syndrome, hemophilia A, idiopathic
pulmonary fibrosis, idiopathic thrombocytopenic purpura (ITP), IgA nephropathy, IgM
polyneuropathies, IgA neuropathy, and IgM mediated neuropathy, immune complex nephritis,
immune responses associated with acute and delayed hypersensitivity mediated by cytokines and
T-lymphocytes, juvenile onset diabetes, Lambert-Eaton Myasthenic Syndrome, leukocyte adhesion
deficiency, leukopenia, lichen planus, lupus (including nephritis, non-renal, discoid, alopecia),
lymphoid interstitial pneumonitis (HIV), Méniére’s disease, meningitis, mixed connective tissue
disease, multiple organ injury syndrome, multiple sclerosis, myasthenia gravis, nonspecific
interstitial pneumonia (NSIP), pancytopenia, pemphigoid (e.g., bullous pemphigoid and cicatricial
pemphigoid), pemphigus (e.g., vulgaris, foliaceus, and paraneoplastic pemphigus), polychrondritis,
polymyalgia rheumatica, polymyositis and dermatomyositis, primary agammaglobulinemia,
primary biliary cirrhosis, primary hypothyroidism, psoriasis, Rapidly Progressive
Glomerulonephritis, Reiter's disease, respiratory distress syndrome including adult respiratory
distress syndrome (ARDS), responses associated with inflammatory bowel disease (IBD) (e.g.,
Crohn’s disease, ulcerative colitis), Reynaud’s phenomenon, sarcoidosis, Sjégren’s syndrome,
solid organ transplant rejection (including pretreatment for high panel reactive antibody titers, IgA
deposit in tissues, etc), Stevens-Johnson syndrome, stiff-man syndrome, systemic lupus
erythematosus (SLE), scleroderma including systemic scleroderma, CREST syndrome and
sclerosis, thrombotic throbocytopenic purpura (TTP), toxic epidermal necrolysis, tuberculosis,
uveitis, vasculitides such as dermatitis herpetiformis vasculitis, ANCA-associated vasculitides
(AAV), large vessel vasculitis (including polymyalgia rheumatica, Giant Cell arteritis, and
Takayasu’s arteritis), medium vessel vasculitis (including Kawasaki Disease, Wegener’s

granulomatosis, and polyarteritis nodosa), and small vessel vasculitis (including Churg-Strauss
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Schonlein purpura, and essential cryoglobulinemic vasculitis), and vitiligo. In a preferred
embodiment, the autoimmune disorder is selected from the group consisting of Crohn’s disease,
multiple sclerosis, psoriasis, theumatoid arthritis, systemic lupus erythematosus, type 1 diabetes,

and vasculitis.

[00206] Non-limiting examples of inflammatory disorders treatable by the methods herein include
immune-mediated inflammatory disorders (IMIDs), which are inflammatory conditions caused and
sustained by an antigen-specific, pathological immune response. Among these disorders are
various types of allergic diseases, such as asthma, hay fever, and urticaria, arthritis, such as
osteoarthritis and rheumatoid arthritis, chronic inflammation, chronic obstructive pulmonary
disease (COPD), connective tissue disorders, eczema and atopic dermatitis, fibrosis, graft rejection
and graft-versus host-disease, inflammatory bowel disease (¢.g., Crohn's disease and ulcerative
colitis), inflammatory osteolysis, insulin-dependent diabetes, pulmonary fibrosis, retinitis,
undifferentiated arthropathy, undifferentitated spondyloarthropathy, and uveitis. Molecules of the
invention comprising at least one epitope binding domain specific for FcyRIIB and/or a variant Fc
domain with an enhanced affinity for FcyRIIB and a decreased affinity for FcyRIIIA can also be
used to prevent the rejection of transplants. In a preferred embodiment, the IMID is selected from
the group consisting of of asthma, eczema and atopic dermatitis, fibrosis, graft rejection, graft-

versus-host-disease, and inflammatory bowel disease.

[00207] The anti-inflammatory polypeptides of the present invention will preferably reduce
inflammation in an animal by at least 99%, at least 95%, at least 90%, at least 85%, at least 80%,
at least 75%, at least 70%, at least 60%, at least 50%, at least 45%, at least 40%, at least 45%, at
least 35%, at least 30%, at least 25%, at least 20%, or at least 10% relative to the inflammation in

an animal that does not receive such polypeptides.

[00208] In certain embodiments, the polypeptides of the invention are toxic to an infectious agent,
enhance immune response against said agent or enhance effector function against said agent,
relative to the immune response in the absence of said molecule. Infectious diseases that can be
treated or prevented by the molecules of the invention are caused by infectious agents including
but not limited to bacteria, fungi, protozoans, and viruses. Non-limiting exemplary bacterial
diseases include those caused by Bacillus antracis (anthrax), Borrelia burgdorferi (Lyme disease),
Candida, chlamydia, cholera, diptheria, E. coli, Enterococcus faecials, Heliobacter pylori,
Klebsiclla pneumoniae, legionella, mycobacterium, mycoplasma, Neisseria, pertussis, plague,

Proteus wvulgaris, Pseudomonas acruginosa, S. pneumonia, Salmonella, staphylococcus,
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streptococcus, an tetanus. Non-limi 1ng protozoal diseases include those causea' by kokzidioa,

leishmania, malaria, or trypanosoma.

[00209] Non-limiting examples of viral diseases include those caused by adenovirus, arbovirus,
coronavirus, coxsackie virus, cytomegalovirus, 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 I (HSV-1), herpes simplex type 11
(HSV-II), murine gamma herpes virus), human immunodeficiency virus type 1 (HIV-I), human
immunodeficiency virus type II (HIV-II), huntavirus, influenza, leukemia virus (e.g., murine
leukemia, feline leukemia, etc.); measles virus, mumps virus, papilloma virus, papova virus, polio
virus, respiratory syncytial virus, retrovirus, rhinovirus, rinderpest, rotavirus, rubella virus, small
pox, T-cell lymphotropic virus 1, vaccinia, varicella, and agents of viral diseases such as viral

meningitis, encephalitis, or dengue.
C2. Formulations

[00210] The pharmaceutical compositions can be formulated according to known methods for
preparing pharmaceutically useful compositions, and may include a pharmaceutically acceptable
carrier and/or an excipient. The compositions can be in any suitable form, for example tablets,
pills, powders, lozenges, sachets, cachets, elixirs, suspensions, emulsions, solutions, syrups,
acrosols (as a solid or in a liquid medium), ointments containing, for example, up to 10% by
weight of the active compound, soft and hard gelatin capsules, suppositories, sterile injectable
solutions, and sterile packaged powders, etc. Such compositions may be prepared by any known
method, for example by admixing the active ingredient with the carrier(s) or excipient(s) under

sterile conditions.

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

plurality of unit dosage forms.

[00212] In particular embodiments, the therapeutic agents can be incorporated into a composition,
by, ¢.g., encapsulation in liposomes, microparticles, microcapsules, recombinant cells capable of
expressing the antibody or fusion protein, receptor-mediated endocytosis (See, e.g2., Wu and Wu

(1987) J. Biol. Chem. 262:4429-4432), construction of a nucleic acid as part of a retroviral or other
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vector, etc. In another particular embodiment, the therapeutic agents are supplied as a dry
sterilized lyophilized powder or water free concentrate in a hermetically sealed container and can
be reconstituted, e.g., with water or saline to the appropriate concentration for administration to a

subject.

[00213] Preferably, the therapeutic agent is supplied as a dry sterile lyophilized powder in a
hermetically sealed container at a unit dosage of at least 5 mg, more preferably at least 10 mg, at
least 15 mg, at least 25 mg, at least 35 mg, at least 45 mg, at least 50 mg, or at least 75 mg. The
lyophilized powder should be stored at between 2 and 8°C in its original container and the
molecules should be parenterally administered within 12 hours, preferably within 6 hours, within 5
hours, within 3 hours, or within 1 hour after being reconstituted. In an alternative embodiment, the
therapeutic agents are supplied in liquid form in a hermetically sealed container indicating the
quantity and concentration of the therapeutic agent. Preferably, the liquid form is supplied in a
hermetically sealed container at least 1 mg/ml, more preferably at least 2.5 mg/ml, at least 5
mg/ml, at least 8 mg/ml, at least 10 mg/ml, at least 15 mg/kg, at least 25 mg/ml, at least 50 mg/ml,
at least 100 mg/ml, at least 150 mg/ml, at least 200 mg/ml of the molecules.

C3. Kits

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

compositions of the present invention.

[00215] Where there is more than one component in the kit (they may be packaged together), the
kit also will generally contain a second, third or other additional containers into which the
additional components may be separately placed. The kits of the present invention also can
include a container housing the components in close confinement for commercial sale. Such
containers may include injection or blow-molded plastic containers into which the desired bottles,

dispensers, or packages are retained. A kit can also include instructions for employing the kit
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objdaaSAdt iddfHed in the kit. Instructions may include variations that can be implemented. The
instructions can include an explanation of how to apply, use, and maintain the products or

compositions, for example.
C4. Administration and Dosage

[00216] A variety of administration routes for the compositions of the present invention are
available. The particular mode selected will depend, of course, upon the particular therapeutic
agent selected, whether the administration is for prevention, diagnosis, or treatment of disecase, the
severity of the medical disorder being treated and dosage required for therapeutic efficacy. The
methods of this invention may be practiced using any mode of administration that is medically
acceptable, and produces effective levels of the active compounds without causing clinically
unacceptable adverse effects. Such modes of administration include, but are not limited to, oral,
buccal, sublingual, inhalation, mucosal, rectal, intranasal, topical, ocular, periocular, intraocular,
transdermal, subcutancous, intra-arterial, intravenous, intramuscular, parenteral, or infusion
methodologies. In a specific embodiment, it may be desirable to administer the pharmaceutical
compositions of the invention locally to the area in need of treatment; this may be achieved by, for
example, and not by way of limitation, local infusion, by injection, or by means of an implant, said
implant being of a porous, non-porous, or gelatinous material, including membranes, such as

sialastic membranes, or fibers.

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

whether administered in combination, serially, or simultaneously.

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

cell cultures or experimental animals. For example, numerous methods of determining EDs, (the
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W%E %ﬁ‘o 3?5&% i %g}cyvﬁ% aéﬁlné?ré“%?’ﬁ Eareﬁf%‘ %Fﬁﬁ by gynhancing

upthlfﬁﬂﬂdﬁﬁﬁﬁ@)éﬁetﬁﬁorpw thé hlﬁﬁbdh@d‘lb}olfnodlheatfbﬁﬁ aeh as’;lﬂT(Brl @efple, lipidation.

Such s orts ice ncl ude, t are
In Pl?en‘i‘?b@gﬁ’?at ﬂ@ﬂ n%éﬁl;q ?}FIB%%GS a&B?W%%@FS?/F"a?rP%’m g5 494 gpe to 1000
mgﬂﬁ?d@heélaﬁ,éd/ hagthgle a@ealdﬁrapylymo BnothR0 lemmBbdimenahe POIbYIEsYE used in
chl oride _or_ po ro ene. Attachpent may
co %‘E%WBIWI%@BQ #‘%ﬁpeél%ﬁ?ﬂl%",mﬂg}s ﬁ‘léﬁi‘f)@saéé%?*}nﬁée&eq fp @ patient are
IOV\MEttlhtgdigleh @aﬂﬁﬂdeﬂﬂle@gte, us_éeﬂ a{ ﬂ.Qi?r@l)e agErQQHfﬁ%ﬂy The preferred example, a
ant j bodi

tides be con
oL gt MR ARy BB sy betisar pont.f A ke by weight, one
timb |p|9[|f @]@k;f@l betv@sP élfbﬁiﬁl toalf0fvezks, pe:f@ably baw AR R viddks, S@felRtferably
a 1 T.€ e ther eut | ent or tar
A AT L Sk A TR P o g
They may al so be fused to marker sequences (e.g., a

Cshexa-Cunsfindionadhpefpidsde or a "flag" tag) to faciliate
purification. Techniques for conjugating such

eut | ties to antibodies
[00&9@ AR 1nven‘f‘i%nﬁr§1 1 icompasses adrmn&ne arYt\%&(Hles ﬁpo peptldes of the

rome
1nVE‘3€iOﬂl\IleC(yﬂhmatlnn @dh bthel thedpier kingwbed Ihv&rsyllle(?ndh@ah for the treatment or

preﬁer%gn 3P0 calnc 'jlutOT%H gI}SeaA 7 dngiahgrgaglpn, o éllﬁg cﬁlouslvgll?ease 1nc1udir1g but not
hmbalgenemaMeﬂmmMﬁoughmmhmnmmﬂhmmthamm&;gmnmxwhdﬁﬁbwngmomgwm

theragg:s 1mrrun<§t¥1%r%1pﬁ%’, 1(a ? 1) Fragleﬁ or %eé% (rj{él Cfortng embod;lrﬁms the antibodies
or philyfehbtidas g)'_f)the DikAtist nfafy Ibereglnmagterb@ ireeqphbonagidn twithad themapeutically or

t clivities of l.ecul es of the invention ot billad
progfrﬁ?l?c%lgﬁ yeefftectlve arnﬁun I'?é e erthore tt}%erea cutic C'ilgents known(to tse skilled in the

art dbs geciratrhan andi(t)lesl)evenﬁnm iolf @dinces aatmim}nmhey meq:}ﬂse defect@us disease or
Hnggg |nvent|on or their encoding nucleic acids, may be

N % er altered by being subjected to random

mut agenesi s by error-prone PCR, random nucl eoti de
[mnﬁﬁeAihwdlnwhoﬂhemnnﬁmhmdsﬁ@fhekmﬂoth@m@nﬁhmmﬁﬂmmonQHEMpmnm
age?r{ 'ﬁ? lﬁe Prte tﬁ‘g‘rs‘ cgrfrﬂélﬁ%t%%l }{lgel’é 0? ﬁegtjrlgtethg r%grd 1n37gr &ttﬁergl?eunc agents
are@ﬂmnmt@ettwmrmhrem\mh antdlmrtﬂfs, nog éqttsubm&n thaithesagedo amiadmnistered at

f . et Q I l. -
exsfiF RTINS pS e S i TBL S DR S0 AL ORI P iBRnin anc
thepitlow rghms arg ntlinkadiycdatodh oarhiez] ipelsypepdtei adé wWithagaeng siterval such that

r C -
the%_lllrﬁgord&‘i 0%%?1?/85 ‘:ﬁdm th]Q rg{eﬁtllfgr’l:lt c%%l %gtl t"(')léeéﬁseljJ gvnlle}I' tfle ?tﬂ%rna%gntqg provide an
incergedbensfit whe nf @mar]eeldmwlsttdwe(hoth@Wisel & ngctxiampbt ¢agh therapeutic agent

nt | N t a S i
o iy, BABRER Rl b OBIRN) 2B R BAS may b
ambmbmu@heamsa@thvaWSﬁNME@ENﬁma@WEhtQCM@ymHQOQBGpamedxmmvw,ﬂ
by any of a nunber of conventional techniques. Desired

pepti de fragnments may be chem cally synthesized. An

al ternative approach invol ves3 generating anti body or

pol ypepti de fragnents by enzymatic digestion, e.g., by

treating the protein with an enzyne known to cl eave

protelns at S|tes deflned by partlcular an1no aC|d

o, . ' RN IA



[ 00180] Production of reconbi nant and transgenic
anti bodi es has been described in, e.g., Wang et al.
W@ 200/i5174Dr ugs 10( 8) : 562- 565; Hageneyer et al . PCROS209/038171
Sem n. Thronmb. Henost. 33(2):185- 195; Rasnussen et
al . (2007) Biotechnol. Lett. 29(6):845-852; Gasser et

notaﬂdmntl%%() g\t ‘[EeI s)atg{eegﬂl?egﬂ)&y lsk?(té\%bl(eiz)g 2 s\;erg% gfu%} ilgﬁt&c?osglm tpe so as to
profyiQ ) desired DLapeldicadr propBRlectt & Bddh thelgfcher d®ni(cdRB5)dministered
Bi ot echnol Prog. g)lr&%: 361 16; .Smth et al. 52 0?%%3. d
sepgiafaly: TR HBPIOPEHY Sgha b 15y SYHRRF s 68 9pe BY the (03 fonfe and one
pardMabrafdy. ot echnol . 26(1):39-60; Fischer et al. (2003)
Vacci ne 21(7-8):820- 825 I\/aynard et al. (2000) Ann.

10035 o g st o ieine Raiint e 36 YA o (e, S

militat Echinoles, 39 &rﬂﬂutéﬁﬁ)& ﬂ&ﬂtes [10{6&18 I]hOIHE aidisots] ®Rovad, 12 hours 24 hours,

48 ggltg% ?g?glgr%,l 9:/? h%ggse We{l(anYe)?k %{ wgrekso mi)@&l%u ¢ E{]%T weeks 8eweeks or
12 }Ned{sﬂ@fo@d’) (&)THC(ﬁJhltan’(IQGfﬁH)or\];ubséﬁlfeﬂtﬁat(@g[ 5 Hﬁmmal fyfnlnutes 30 minutes,

Tech f 4-78:

15 TS50 | hoP PR ¢ 0hvS SNl s R 22 Rhr 4530 sl oty 26 hours, 1
weéi(;l 2 wadigy( B) wiekk34 Bedkehsewechs,. 6 (WHIRG)S Advks, [of LR Dedkis vafter) the
58 t 006) T ) )
R v ) ﬂ%@%%#ea& g S5y @ disorder. Tn
preBiretl embodinents] .twd ()Q)noﬂe&(gelﬁﬁ areddMinidRat dwithiNehe sdmt b2tichB Disit, or no

moSbu0 g T oo T3] P BUGRET Re U (h bt aeB G

phage di spl ay nmethods, such as those disclosed in,
[00@25;] In Brtain Ienﬁmdlmt:ntalthe '(hiﬁﬁﬁl)lc Jgenlsﬂ&’ftl nydhc:N’B/t dilodisstered to a subject.

Cy(l glg éga;pyslgvolwe?l%el edgl(l)r%ls)tll‘?g p of 2 ﬁ{st ag(el_ql_ﬂ% 451 pE?J or}glme followed by the
adrhiniytrr@in &4a 9&2nd @genPand/ve thedd @jent {ot 397grioGarfetidB dnd +p8ating this

B 94)., Ady | .
s oGl Pose Sty ASHRDRE sl oFOYRR6P M bty one o
moD IR OO, 2D @r&/edu&mlﬁ siAABFBSY dfkR36f thoeBHicd 50823s in¥ves the

5/20401: and S, Pate Nos,. 698, 426: .5,.223, 409:
o Ry 5% it RSt s S 58 N D P2 Pt s ey 10 s,
ab(ﬁli bkt c688 rwbwdky,, a0 8houb pixt GyGH ’mrediw%ﬁﬁ) 2b cy<5e &8 pmnPidse at least

efek gtgrgst a% leasgg ’el?s O%’I‘CSP tle%sE? %e k,rs 0§pe| tayl"ht glgmn eé H ‘%%les acpmlmstered
is fran abts latntabgterﬂz C’S’hks tnamh m)haagy fromeefbemr 2o swuasld cycles and more

n’pl oys nutagenesis or CDR

typlca{l}kﬂomgaog%ﬁr%ea Se ﬁ%dgffon using the cognate antigen to

[ dentlfy anti bodies that bind with higher affinity to
(00224 lardn grebodivhenh foothpatreetinen o at ded prnliifbliaave disordar emtaatibody or

pol Ig’ﬁ’llt} ﬁq% yp§§ %gt 1§\68§On %&Zl?gate?tto ?J’l@déléﬁ‘lgt%b iy CORlla Hatlon with, another

thefpaufic €gent, s(ob 8, Aut) n@5imdiG3d 7to, }majbtkahtleg agdnt (( gggﬁayhldrethamme or

c1sélg%}j,5§1f90%%tte%?gr§1}19 %ﬁnogﬁﬁkﬁ ne %ra lgauglg)ljeuggﬁ% daﬂ%on% n dor ck)g(')rublcm)

antiiotign(¢.et Qacuﬁomsetm bldsmkano wn antramfics)e aiglboodhy (ed; ian anthéfEGF antibody

suc%rats ’bevaK{zHﬁgzte(b?gEltd Wﬁg@%@l\g? Lelﬁtg(qg %‘%S)Agfgg&% orahtgjtody such as

paraﬂumu(rl119$s3>)ld IanﬁcﬂideIBQS/ Tyd dyngdn, 7Ihe.).00r @plasti-gttegaih, antibody such as

o AFBL UBFOE! S50 Boch s R i BB . o

antgeetabebie r(lelgednetlmtreeatg or StlugrouRatl), ammlmma a§@Y,(c.gy virlggstine or

R T R

sd@mvakmﬁﬁiggmymkmtmp@ﬂ£@2(®QA¢ﬁm3ﬂamdwNakkﬁﬁem alomatase inhibitor,
(1991) J. Mol. Biol. 222:581-597, for exanple. Various
procedures well known in the art may be used for the
producti on of polyclonal antd4odies to an antigen of
interest. For exanple, various host animals can be
i mmuni zed by injection with an antigen of interest or
derlvatlve thereof |nclud|ng but not I|n1ted to

s . e . o




[00194] I n another enbodi nent, the nol ecules of the

i nvention can be assayed for Fc7R-nedi at ed ADCC
w@edvastry7 i n effector cells, e.g., natural kilP&F/US2009/038171

cells, using any of the standard met hods known to

those skilled in the art and described in, e.g., Veéng

et. al. 2003 . Cin. Oncol. 21:3940- 3947 Per ussi a
lut%ltuzlag "ho, e'ﬁ?éltgh Batglo%l analggt&ﬂ, pr(igfitatioylgl ilgeélt ?S’J ?ﬂjcg{lcostemld
esna;gen (aml%&)n |aﬁﬁHﬁto@§‘n 83t Sendiblen kddejorS pRElihd agdaf, ef-gpka ekductase
1nhﬁ)6tlor r?élgzétgl Prﬁ%)c}jﬁtl m@h&%@? lﬁ\{‘fe g al;lﬁlg%%lslfqee‘t%lﬁdpgot%ges’ ? 1b|1t%r ua rea%loactlve
elembit@¢.& SApRL dnyittdra RemeE-cinittede btc .0k by oths ch@sstiicrdpestici agent.

e.g., Bl onberg et al. (1996) Journal of I munol ogi cal

3 199-206.. T t
0035 & Pt o e e F B Tt Ak R oggeneiosati
(plistmindgeie dASEmeAy Cagioewhd; dntifi@sogeic QntithBabBRIB; Bay N2AFEE benefin;

ve@gen BPITREN, FERhE bl Brifte- Gl Vol COR! car cso

corﬁt\léﬂid:rittﬁagltr)eﬁp hOoRm®705; gCal RapomtgethdtginvAtf Amgiatln (collagen XVIII

fra?\ré?c > !tlfg%é/ arrs e&s%zl%%% %Jgﬁ[geﬁlprg%tatlméﬁg%%gs (' be%, thﬁlofuglnone

hep%ﬂiﬁﬁeﬁ(he[ﬁ:ﬁﬁlhamsmmﬁlé fﬁ%erﬁ,lﬁl\/(\'f@t‘aﬁl lun@h chbrion{cl@m8Jotropin (hCG);

I PG50 “8)° ARECNET G HAI G P TO THE b B & el

5 (plesniigogas Srayracht); i?ﬁﬁ]ﬁlﬁ?ﬂtﬁblh@ltalldphﬁelﬁsé anhibixors CEIMIS); LESﬁiéihd))(yestradlol

v R bsar  Rantie MopBY CHREL B REF abRg Bt i REG placen

rib§uokrasa oihhibl torh iminok @O detiva®i righibitoan gharettt Nfiedtbrod §PIRN O Wrinomastat;

RS By % e PelRE g g EREBRHcRerk 3984 retinoids

soliﬁﬁa@ﬁt, meqialatikasfaceuL | Sal ﬁ(])ﬁf‘pCﬁﬂ%ﬁ&n§I{10®4§E5}etfﬂil§&1rocortisol S;

trat|o of. .th osi.ti .o . tibo

e BB hadyiads R TRRaLbHC TS Bt Pl PR fgpe arowen
facer-bgta O’ﬂh@l-b)a&isbﬁ:lostﬂfn Vdsbeatiageliciiallin rugmpas)e ZDO126; and ZD 6474,

al ter nat ively can be used for diagnostic pur poses The
[0021 0 {iml 1rr]1S e?a{mﬁlehseq,fp aﬁlg?lgna a{lﬂ) Ehes forrthea [I‘eeatll%leal%t of a ceR lg)r(ihferatlve
diserden indledeansichdics tqohym Colvﬁg lArfal Cp3 s@tgm, CD@@,r(tDZQoCDBD\GEle CD52,
C%g?ﬁé?gél\fdg %Fs?acnnatea 6%tﬁ ns v rf)??ep% e CgAR/I 6}[% %anghosl%e gp 1Ib/1l1a,
gpm eiE8e Al x-I (D@/btﬂe HIg- DBCHntlgdmoI'gﬂ, gargfld)wl’e)GIDh eMUC-1, nuC242, PEM
o GBS U B PLTR OTR REL A AR B e

attenuate the severity of such disease or to reverse
(00229 Iprao@ffesst enibhéinmommshttﬁodm sr pdlyjichédeprfebepresent invention may be

vV [ [ e
adrhlﬂls%yelg]i %{ﬁlpipur‘g (Stﬁ)eab & e?a‘t:égl'ltﬁ 3 eﬁ% toga %ﬁtlg] Iafé){ et}rlee ére?trsnent of an
lnf#atm}t@tow (dgsptdat | sycls iagnbuft i rparkimited tpr entibdéies antigolipgerit oigers, beta-
e | r

agogl?stts % 1 QAnﬁ?}%? ?rLstgrgpigl tgt&t?]% 1\’1%1?1% d?ty @\%p ID\) aee% aspirin,
ibuprofaad @meb ofr (hdyfew)rpnd) nvﬁltowek etanmffmnipmorpmygs dcti glucocorticoids,
deﬁ?}@hgéoﬁ% c%{’t sg&s [gretﬁlps%ng %p.@g&qgmés%r ViR atd81t18111a(13’\é§ﬂ) ]gh%% ft1nay be any

attenua su uent advance or recurrence
suigbls eastedy F@Oﬂ@tﬁqatrﬁhnovf flmgmatotyivisseaspysuoh as, brteat fimgtd to antibodies

[ S [ e t
to b Abau R ELE, G2 S0 X0t o B CRIRH ok, €, coas,
CD2h,cCLn ¢ e y( Fob), €a80,v@Db4f7 @mpéolemv(&bai soletierFagu¥H, gplibllila,
1CRS AR GTEN s FETI RS A, HIVOASTT ng of synpt oms or
Inyury, pat or ogy or condition nore

toI erabI e to the patient, slowing in the rate of

degeneration or decline, making the final point of

degeneration | ess debilitating, or inproving a

patient's physical or nentalesnel | being. The treatnent

or anelioration of synptons can be based on objective

or subjective paraneters, including the results of a

physi cal exam nat| on, neur opsychiatric exans, and/or a

o, . NN A N -~ . - r



[00210] The pharmaceutical conpositions can be

formul ated accordi ng to known nethods for preparing
w@b@emsioeut i cal |y useful conpositions, and nmayPCTU200%038171

a pharmaceutically acceptable carrier and/or an

exci pi ent The conpositions can be in any suitable

| e tablets |IIs ers, |ozenges,

l‘"’%i‘ﬁ hlé‘tas Helidimeaf. ag apibodk g aewggo&ﬁd of dify reyegiy@vention may be
adii@lstefddan Somlﬁlydhuﬁi ®ith aa{e@@aht& ag@f oPagB ik e IR trehfinedt o af] Wirtdimmune

) , nt ne ont ai. ni.n for exa
dlsg‘;aerw\é‘r‘ h"is it I’t"hg ‘é@f f% émbbé’ﬂlﬁgd}’i%ﬂul@bfct‘/ggﬂﬂsﬂli‘ﬁ& & C-‘/"H’Sp"nne A,
cytgighat irfcep@ps uh@lalatosypmsxispﬁg@ﬁn Stdluhbigide,nj aéraldee antibiotics,

N L T T IR T I—

myexphBII e lﬂjbfe’iﬁﬂ,maffdnﬁ@mt (R olasis), Viterbidgr-adi e Béll Ydctptort 6dulators. The

or exci pi e| e terllecndltlons
ad“f Wéhﬁﬂngﬁ%ﬁ ARV @ai&o%ngﬁch 1{3%@‘ Ie%%leﬂe" B AHgIypYy disorder,
and®ondfinitify PMafict clidt GkiboibkSto ABTEIE c@iin &eépwe atBrLaJneg@gcm CD4,

oo SEb et BrotBau s HeRnaen i bR R drggnse, ICE

int@RVISih-q dktapPBEMVCATERThA38 | ang ITBFACt eri stics of the
conpositions of the invention may be nodified or

08, Rt FnaRG e can AFpSH conalvPrT5 al bt by OEb may be

adlinB Raglen eombih&n deth 4 meﬂa@euﬁc egdhe ok agthe f@ahpeSirhdn®0Ban infectious

dis%‘g%tsg(ﬁh%: l())ut 613‘? %glt%ag’p ant 1%%1%9 Snt{—%g%h&r?égg%rﬁgqg%e Antibiotics that
cari MEdJﬁtcbﬁhbﬁatﬁdeﬂﬁﬁe ﬂ]ﬁlﬂ:élﬂfs o el ibveation Mclﬁﬁe Uiiti dre £bo $iadyed to, 2.4
di forns. 0021(2 Qart .cul ar. enbodi nment s,

eI §§ent@TERRTRE PRESERGPLFRd S Ent %pr%{“y"m neomycin, - or
spectigngsing, | dxipheigols €.g. thc&mﬁ@mﬁmd)l;;tampmommﬂlsl, PORAMNESS (c.g., rifamide

o TERE BIURRS cSLTRGTERS (Eh 1 BOR O BB gk ePigpenem and

imipaeept mphﬂ@bﬁﬁse@ genapledxas bs c(fﬁ&@ul)Ec@ham&ana(ﬁ@ \beuperazone
198 4432

colp e P odB P SR oo BBy G - Hindimycin and

linsv@agtimy,, metdided (e. @,nmbfaeiycm}anﬁombdcaame(modjaﬁiamham)t mérofurans (e.g.,

t rapeu n i ed as dry. sterilize
o AR G 2R e Ro Rl @R P e 22 SRuaet R0 B, penicitin,
quindomst ica) | oflosadd eat (bq;m(bfbjxﬁkﬁii) amfomndése (e. g ., benzylsulfamide, and

econsti tut ed wat e
ol ESBR HPASChs o SoathoaloS s SualiiFy i obd Sgingyippe. o
tetracyiclinds QO LpjcyBlirefaad dbbr}e,traéyhﬁneo.her apeutic agent is

supplied as a dry sterile | yophilized powder in a

L.l nt ai,ner osage
[Oﬂpgigglgnt r%%l X ents z%ha? eer 1611 efl mn c?nqlflréaglé){l wi% tge mo ulF easiw invention

inclh'ﬁe mg; aratot lemmd t@&nlpgotelaxﬁn Beasd)coﬁﬁohfgq1clap1rdxedsm’1m¢50lﬂ@ponazole

ﬂucon\a}\%)e - S]fl‘lca/%spg’b él’l %%I(éla,e%flfogrogr\}\rgg in Tﬁlg%a , é r(‘:Iorllalzglf: ketoconazole,
mlcm)lnaz@ien ahftifion) trstadr, tabudaﬁﬂaetemohmml ascomnzroleL dncbendecylenate Useful
antb iy Lyl a%e %@qha‘%aﬂa Blenhsré??]t & d Ination \SVlth oIS QL3 Sﬁf Hle 1nvent10n 1Xclude but
arewiot hinitedLtohoarrnugfeb@de foedrsegransciprsd inhibited, ndc]'eosiatb analogs, nucleoside
revgrsgl ?r'iangg%ptasg 11}%%%81%6 I‘{}f% éorc)tea{sp %hlbhtg{s ﬁeRIt%H ilg?tﬂg%% a@ Such agents are
acyctmnir,aadﬁ:@vm akpha: atterfegors henayuralntel typranatirc oleesinter atteamir.ofoscarnet,
gan§u§gcl(%wre QQ&X%IUIEIIH(F:fe ?I%S Ig.?t’l&a ﬁrplel’la\elg a bieéﬂl’lg%f; tGI“ébl aﬁlgllr'l q’{ma]n[aﬂ]nte IltOl’laVII'
saquigpavit, triftroidene pyi ddfrebirgbing zatovhchmt 2.5 mg/m, at least 5

ng/m, at least 8 ng/m, at least 10 ng/m, at |east

15 ng/ kg, at least 25 ng/m, at least 50 ng/m, at

| east 100 nmg/ M, at |east 150 ng/m, at |east 200

mg/ M of the nolecules. C3.Kgs [00214] The

conmpositions may al so be included in a kit. The kit

can include, in non-limting aspects, a pharnaceuti cal

conposi tion conprising a therapeutic agent,



[00228] Non-limting exanpl es of additional antibodies
for the treatnent of a cell proliferative disorder
wo pwbasig1ant i bodies to 17- 1A, av[ 33, AFP, CD3, PCDIS2009/038171
CD20, CD22, CD33, CD44, CD52, CEA, CITLA-4,
DNA- associ ated proteins, EG- receptor, Ep-CAM
cD2- angI|03| de, IIIb/IIIa gp72, HER2, HLA-DR 10
Copet a, eHE’RStBﬁloé‘rﬂf%éWpe‘ftbcéj ‘lﬁéngl i osi de GD3, MJC-1,
nuC242, PEM antigen, SK-1 antigen, tunor antigen
[00€29]2Bhe phuiffEeuBibil ic@tﬁpbst&l proyctic aor dhMipGticr @e@pdfahe invention are

0Q229 ﬁI]n a different enbodi nen an ant bogle\{ or .
pre&;%%b&%‘f’ wa&o, RCe rcgglé‘rﬁtSYﬁt% 116 An ma‘olélo organism, such as a
rodantninirhd tresded systents ddilbihélalhélﬂﬂ thdriplutic ﬁd‘ﬂl@i‘ty‘ipﬁu{ focusagemtimans. For

agent s fﬁl t he reat f an IF L o.r%c}t. ¢ -
exa&?pé riels which 4g, ‘bd’tse ? ‘fe P&V eraﬁw“i“BIS 8y, o @ specttic
phahde0tial EdngpEition Bediies, indiedeaall owltusd Ssaysat Wyith a patient tissue sample

is %Xr %&F“[ﬁ;m‘fe "S‘nexgéfgé)?l (%?Pthe?\g%?ljé%lggﬁa%fagé%@%ggfcal composition of
thedhehodie BRCHhe cffed o6 fieh @bld@isna)ntupen it tigeBimply isdibgsed. The tissue

sl i BOREERT B BESBIBFE PR, a0 DA et G of e

thermpyutio gl lyamyst stfedtiabd p@piidtib ot yhefapéutit h&ldcﬁl@@) e l&hch&fldwldual patient.

nf |
In Y B e TS D BB e g i e cell of cel
typ@DahvolCBM in @Dhil@imiidt1drlBflaiddry GEk8er €23 cLSp determine if a

CDAQL.. 4 ((FcR),. CD80,. 147,. | ement _(
Ph*’é‘-‘%‘@i‘”é"&%‘}""éﬁ%ﬁ 3f\9ﬁ l,nveé‘B?r%z}s |a|d8§,“e$O€{Ar%f gponpsy ‘%ﬁ )lt_ipﬁs,'
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SEQ I D NO Nane SEQ I D NO chBCCl1 chBCCl1 VL 37 chBCCl VH

38 chLc/hHec-1 chBCCl VL 37 hBCC VH 1 22 chlLc/ hHc- 2
w@eb®BeTi17vi 37 hBCC VH 2 24 chlLc/ hHc-3 chBCCl \RCBUSIWBL38171

VH 3 26 chLc/hHc-4 chBCCl VL 37

1Cso (i.e., the concentration of the test compound that achieves a half-maximal inhibition of
symptoms) as determined in cell culture. Such information can be used to more accurately
determine useful doses in humans. Levels in plasma may be measured, for example, by high

performance liquid chromatography.
D. Other Methods

D1. Gene Therapy

[00240] In a specific embodiment, nucleic acids comprising sequences encoding molecules of the
invention, 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 in, ¢.g., Goldspiel et al. (1993) Clinical 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 et al. (1989) Nature 342:435-438.

[00242] Delivery of the nucleic acids into 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 transplanted into 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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hBCC VH4 28 chLc/hHc-5 chBCCl VL 37 hBCC VH 5 30

chLc/ hHc-6 chBCCl VL 37 hBCC VH 6 32 hLc-1/chHc hBCC
wO/2009/1301ThBCC1 VH 38 hLc-2/chHc hBCC VL-2 12 p¢tiBOSD0oY638171

38 hLc-3/chHc hBCC VL-3 14 chBCCl VH

can be accomplished by any of numerous methods, such as by infection using retroviral or other
viral vectors (as described in, e.g., U.S. Patent No. 4,980,286; Miller et al. (1993) Meth. Enzymol.
217:581-599; Salmons and Gunzberg (1993) Human Gene Therapy 4:129-141; Grossman and
Wilson (1993) Curr. Opin. in Genetics and Devel. 3:110-114; Kozarsky and Wilson (1993)
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) Human Gene Therapy 5:3-10; Boesen ef al. (1994) Biotherapy
6:291-302; Clowes et al. (1994) J. Clin. Invest. 93:644-651; Klein ef 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 antigen subject to
receptor-mediated endocytosis (as described in, e.g., Wu and Wu (1987) J. Biol. Chem. 262:4429-
4432; Joliot et al. (1991) Proc. Natl. Acad. Sci. (U.S.A.) 88:1864-1868; WO 92/06180; WO
92/22635; 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 cells can be delivered to a subject by various
methods known in the art. Recombinant blood cells (¢.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, available
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 lymphocytes,
monocytes, macrophages, neutrophils, eosinophils, 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.

D2. Vaccine Therapy

[00245] In some embodiments, the antibodies of the invention may be used to induce an immune
response against an antigenic or immunogenic agent, including but not limited to cancer antigens
and infectious disease antigens. The vaccine compositions of the invention comprise one or more

antigenic or immunogenic agents to which an immune response is desired, wherein the one or
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38 WO 2009/ 151717PCT/ US2009/ 038171 TABLE 6 Anti body

Desi gnati on Light Chain Vari abl e Regi on Heavy Chain
wy/amvapl7e7 Regi on  Nanme SEQ | D NO Nane SEQ | D NEZT/US2009/038171

hLc- 4/ chHc hBCC VL-4 16 chBCCl VH 38 hLc-4/hHc-2 hBCC

VL-4 16 hBCC VH 2 24 hLc-4/hHc-7 hBCC VL-4 16

more antigenic or immunogenic agents is coated with an antibody of the invention. The vaccine
compositions of the invention are particularly effective in eliciting an immune response, preferably
a protective immune response against the antigenic or immunogenic agent, which may be a virus
against which an immune response is desired, or an antigen derived from other viral or non-viral

pathogens.

[00246] 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 immunogenic 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., anti-cancer agents) to a target
cell. The preparation and use of immunoliposomes for targeted delivery of antitumor drugs is
reviewed in Mastrobattista et 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 oriented around an aqueous 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 agents to liposomes can be used. Antibody targeted liposomes can be constructed using,
for instance, liposomes which incorporate protein A. See Renneisen et al. (1990) J. Biol. Chem.

265:16337-16342; and Leonetti et al. (1990) Proc. Natl. Acad. Sci. (U.S.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, ef 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 multilamellar 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

lyophilized to form a more homogeneous lipid mixture which is in a more easily hydrated powder-

-71 -



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
wO/L608/1201hBCC VH 7 34 hlLc-6/ hHc-8 hBCC VL-6 20P¢iBOR2009/038171

VH 8 36 [00255] All publications and patents

mentioned in this specification are herein
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likg 56 1 Ry \ﬁz‘Fd% VeﬁaﬁYthc%Pt 1RO SO Y e ths&ﬁgqtidai?% ANy targeting
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hydirﬂﬁﬁgltﬁd Epl@'ﬂiﬂélh Mebgotodaeigafion dondibhs or b atiditkesosibdidthg detergents
g F’ capa_bl e of further nodifications and this

SHE ?%&ﬁlﬁo is intended to cover any variations, uses,
or adapt ations of the invention follow ng, in general,

D4t he pmnngiopdses of the invention and including such
departures fromthe present disclosure as come within

[Oﬂltiﬁﬁg ! nevaélﬁ (f oeﬁ ggl}e%/ 15? n%Ct (ﬁa%l e USﬁi 9) %ettec? th|8|]§C1{ C(%Il’\{\‘f?xh %CR CD79a,
CDa8ls enté¢lRlexfresaing vach Ihkﬂécﬂale&b ahpota sehbef of itthods\Mfeatbeiused to achieve
sucg’| daeieg‘g?o%. IFQf):r 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 radiolabel. 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 beyond that
provided by extracellular binding, which will be susceptible to clearance by the extracellular

enzymatic environment coupled with circulatory clearance.

[00251] BCR proteins can also be detected using immunoassay methods and the antibodies of the
invention. Standard methods include, for example, radioimmunoassay, immunochromatographic
methods, sandwich immunoassays (including ELISA), immunofluorescence assays, Western blot,
affinity chromatography (affinity ligand bound to a solid phase), and in situ detection with labeled

antibodies.

[00252] 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 limiting of the present invention unless specified.
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1. A pol ypeptide that binds human BCR conpl ex, wherein
sai d pol ypeptide conprises the am no acid sequence of
waeoopsurmogl obul i n i ght chain variabl e regi onPCI$2009/038171

that is a humani zed variant of BCC VL that conpri ses:

(A) a nodification at Kabat residue 37; (B) a
nodi fi cati on at Kabat reS|due 45 or (© both (A and

(B). 2.The polypept|de oft A :q wherei n said

humani zed variant ol IBEﬁT\EIWG(M)ISé I eu0| ne

substitution at Kabat residue 37; si ne or

(00385 o prtsrbgeciate Tt Al of b et CHSICIGF Ty CPORC refr
to ﬁ@krboﬁlﬁ‘bex)al@gs &oﬁaed 0R- 93%11%&%&@;9?%% Qfartfohat Bhtor at 4° C overnight.

wherein said VL has a | eucine a resi due 37 and .
Thepleipsyas avaghed ipatimpsedithi GBS 45 PBE: Orhe Twm%@@ éh@n@focked by 0.5%

BSAl Al BT RSkl r¥m NaSpRarhi® URtRE t@{mg(aﬁﬁ;odles
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antodige Weis| GgEptn asoss Oé 5e-Fald dilyfjeny Epiing aj le%ég%e@fiuad@ed at 50
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wher ei n sai pepti de conprises the am no acid

addgd b elateofl h%lﬂatie mﬁﬁgha@ﬁ@r TORMARBRAATER M howrr (Thpplate was washed

wnhefg;m thi¥Einded @hd 1dSveRopBl RN gcﬁgw&ar b@rmg)fsu@%e VH\ fiddat minutes
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inchlead s <opfion B steged kAl 18ayel 197 SO7 LTRrRP44 mmaptigad using a

96-9@11%&@&%41@9 R SEHTRhN BiwHP ETRI RaRd HasHSRAILZRE GYa'iShPaﬂilPhsm 3.03
of BCC VH conprises one or nore nodifications selected

soff¥agin t he group consisting of: (A) an isol eucine
substitution at Kabat residue 48; (B) a |lysine

[00254)StHirbdMifreBntd 1K@ RBte chRRICEY BccBRling(t&Ihe Prdtdedi :fé:ﬁforth above. The first
substitution. at Kabat resjdue 66; (% an_al anin

ELSpsemingt ithsrpinginged gaibodies haying \@gous chains, 1nc1ud1ng chBCC2, hBCC,

hL20RRHd DL 3/ERGT/HIS2AQ08ic 023 It &- 1(dEHC antifdUed. NResults are shown in Figure

substitution at Kabat residue 69;
4. The second ELISA examined the binding of antibodies having various heavy chains, including

chL¢/hHe-1, chlLc/hHe-2, chLc/hHe-3, chlLc/hHe-4, chLc/hHe-5, chLce/hHe-6, chBCC2, and

The variant

hBCC antibodies. For the chLc/hHe-6 antibody, medium alone was used as a negative control in
place of a 0.019 pg/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/hHc-2, hLc-4/hHe-7,
hLc-4/hHc-8, hLc6/hHe-2, hLc-6/hHc-7, hLc-6/hHce-8, chBCC1 and chBCC2. 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

chBCCl1 chBCCI1 VL 37 chBCC1 VH 38
chLc/hHe-1 chBCCI1 VL 37 hBCC VH-1 22
chLc/hHc-2 chBCCI1 VL 37 hBCC VH-2 24
chLc/hHc-3 chBCCI1 VL 37 hBCC VH-3 26
chLc/hHc-4 chBCCI1 VL 37 hBCC VH-4 28
chLc/hHc-5 chBCCI1 VL 37 hBCC VH-5 30
chLc/hHc-6 chBCCI1 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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(F) a valine substitution at Kabat residue 71; and (G

a lysine substitution at Kabat residue 73. 8. The
w@oeloypepti de of claim 7, wherein said pol ypeptP@BUS2009/038171

conprises an am no acid sequence selected fromthe

group consisting of SEQ ID NO 22, SEQ ID NO 24, SEQ

D NO— 26, SEQ D NO— 28 SEQ 1D NO 30, SEQ 1D NO
32 QF(‘)IDNO 34 and QFMB'VLE\@ 36. 9 The

pAnybadyt i de_ofLighty hen YaribisRagien whetsany Ehpig Variable Region

Pesignapni de i s Nagsiengl e |cIBEQIRND body oX¥arae di abpdyEQ ID NO

ADc-A/chbllcy pept hBeCcohgr i §i ng at6 | east  tchBCcantviody 38

Val4apkee domahwpeic Vi mherei n fge 11 sthgdc $¢-9 24

A APRY, vart

BCe vpuAl

S |slq5||gn

GEE@EVYRTT apl

NLc-%h \8""’

9

b yLe, ™

Iratti L%J le

dIH.E

Vi L

=]

R
%6/1@? 7 an

J>"

(
\

AT vehv/aH

At 1
(J.L 1 \JI (J.L I\a.
residue 45:

nrhE VDH t?h

d_hBfuhbrei

t he 2_«Qpcond

ofhBGG YHEAY |

Mar-6/hAHc-8dorai hBCCsVR-thedvy ch¥l n val i dBGC ¥&R8i nl (VH) 36

that is a humani zed variant of BCC VH that conprises a
i £i | OF bat.
00730 SOl 8L an e TR Sl IR EHEDAy i nornca by
refeskrae i the sanshexteat #:if ¢ach sulivadupl pubtication pwitbpt mhw@bﬂ was specifically
anCFkPIHR Hal&qmgdt%fl% ‘be (né))rp%ra e%lf)?flrgf@reﬁééQﬁ tltk %ﬁﬂrétg n V@Hﬂe Iﬁ%tiﬁ\tfentlon has
reS| ysine or "an asparagi he substitution
beeyt depeaihed iy eoningdtien zqvgh smcﬁc@mlj@dp‘rh:n‘(s@erm{dﬂ (+B) be andprstood that it is
) ant | I e
cubLR SR, LB AL BIELD SO S6R0R2 s, or
adapatigissafi thgingéntiop Ayllearing, dobengei. e punsildstaftthomvetiokabhincluding
t
suc'h%b szh%[ni/ ﬁ])ree‘rélgtl& %1%%:1:8%‘[16? ?ggcﬁ)tnget \W}t(ﬂl ﬂn(ﬁf&n ﬁ@t%m %%r% Ee within
theatnt te wAreh e 19@@@@11 poyteing pndegs nkatbaeppled |t<dtlile eg7ntial feytuggs hereinbefore
lssHci ne substitution at Kabat residue 69;

set
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WD 2009/ 151717PCT/ US2009/ 038171 (F) a valine
substitution at Kabat residue 71; and (G a |lysine

wa@stst7ut i on at Kabat residue 73. 12. The pol ypepusme9/038171

of claim 10, wherein: (1) said first antibody vari able
domai n conpri ses an am no aci d sequence sel ected from
the group consisting of: SEQID NGO 10, SEQ ID NGO 12,
SEQ ID NO 14, SEQID NO 16, SEQ ID NO 18, and SEQ

WhA iNOlaigfed I6d | ) sai d second anti body vari abl e donai n

1.

- Y300he apkyrepitisiof clyyy Ipphgiem

conprises an am no acid sequence selected fromthe

gro &%5@%@& tHagbiats PER BONQongdex, SR diPsdNPpoRfeptREQ
IDEI%DO? ’6, SEQ ID NO 28, SEQ IH%ZNC) 30, 'SEQI%? L
32, cQEYi$D tNamBa acidrdq8mee pDemmmeglaglimight chain variable
pol ypent (\g@ 12k i ¢ Al 2eg GRS B AN tﬁa'grc%ﬁl AnL | body
varianl e nal N conprises {'Ae am no ‘aci seé’uence of
SEQAP Nemoldifi@ifidn saKabs easti@d 3nt | body vari abl e domai n

conprises the ami no acid sequence of SEQ ID NO 34.
14. Wk pamyyskiseatigs abKabaiyesifuedSapirs 10- 13, wher ei n

sai ?Cnf(ﬂ)é&ﬁg%g?ﬁd@ an anti body. 15.The anti body of

cla d anti body conprises a variant Fc
domai n that conprises at | east one nodification in the

. Fc dbepdlypemidatofekimd, svheelrdsaid/imen#ozaliovmgiant o IBCTRA, has:

ant i body of .claim.13, rein said_nodification

co ?i s ?uilﬁélﬁ’ﬁt_lﬁugﬁgév{ﬁﬁ@t§%5€’tegt7uti on selected from
th E(Bgr OUDy6iRe 8t i é% ra@fnchdfsdautidalef KabafRAdR: 45298N,
Y300[, V3051, A330V. &nd P396L; (B) at Ieast two
sub§di t drotlotrs) andI(Bet ed from the group consisting of

F243L and P396L; F243L and R292P; and R292P and V3051,

- gro0p ebfBFRidaeR R 808, B FEGH bl RO pRiduc 37 ana

R29 2 Rysaiecht K3 atlresidd43s., R292P and P396L; and R292P,

V3051 and P396L; (D) at |east four substitutions

elected fromthe gro consi sting of F243L 92P,

Y T FBAGET 1erbb plas/slomsing LK paS spidug,37 and
(E) aRbsdafile faddhe refdRels. Y300L, V3051 and P396
substitutions. WD 2009/ 151717PCT/ US2009/ 038171 17. The

anti body of claim 16, wherein said variant Fe domain

. exhiTbg pelyaeptadetod clgmdf fvbetcor saidipaypaphide somprigesragdntigo acid

FuncitBRS RS TR I PEhT e b oo S IP 0L B sie myvo:
enhapcsIiQan NOP JY - SEQaDAROt 16 SEOTRANG: 88, SUtSE@IDNOY20.

(ADCC) function; (B) enhanced conpl enent - dependent
cytotoxicit function i ncreased .bi ndi ng. t

ore - (C
. an é%cmqlwriﬁegm&%dﬁaur@%%é&r@% whieredn £3j¢h golsgeptide

h gngbl\%})?%?%%%%ﬁég %g@?rsg%é’ﬂg% pgaﬁ &Iﬁﬁﬂd@hdlﬁlhﬁ%@&%ﬁf@%ﬂ%le
region (V) that is a humanized variant of BCC Vy that comprises a modification

of one or more of Kabat residues 48, 62, 66, 67, 68, 69, 70, 71 and 73.

The polypeptide of claim 6, wherein said humanized variant of BCC Vi comprises
one or more modifications selected from the group consisting of:

(A) anisoleucine substitution at Kabat residue 48;

(B)  alysine substitution at Kabat residue 62;

(C)  alysine substitution at Kabat residue 66;

(D)  an alanine substitution ar Kabat residue 67,
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(E) increased binding to FcyRIIB as conpared to a
w | d-type Fe domain. 18. The anti body of any of clains

wae¥isiTeherein said antibody is a F(ab')2 frapeens200€038171

nonocl onal anti body, a F(ab) fragnent, a single chain

anti body or a diabody. 19.The antibody of any of

cI ai 14- 18, wherein said anti bod£9| s operably |inked
‘66

éE et érlﬁcg’@ét@s%%tﬂ%}baé&% glresidpe 8:pol ynucl eot i de

enc | ng 1N @lnq@K%atq&\{ &fﬂclaﬁl&ms 1-19. 21.The
use of the po ypep clainms 1-19 in the

pr ef@) at adysiwef substiedorc ariatiat fesrdut: fig. treat nent of

cancer or of an autoi nmune or i nmune-nedi at ed

i nf Taepalypeptiddiosetsa.7, %ﬂeﬁhﬁsa&&polgﬁemﬂdaicﬂmgﬂlses\ahahﬁhmamd
sai d nedi canent. | s for t he treatnment of

hemat e iCicddrsr the gauprsrasisiae ef SEQANNG: 22,AERHNO: 24,
sai 4y EJ RRNGYAe, SREPID NS: 341SE AP NO: K A NG, 3EQ ID

secon erapeutic agent si'mu y or
seqﬂ}K}rtiiélglhhc}/SEQ]DNl(ib%ntl body. 24. The use of claim
21, wherein said nedicanent is for the treatment of an

LN ST G RN A 5

| mﬂ@bm@@%d@fl ammat ory di sease is selected form
the group consisting of Crohn's disease, nultiple
sclerosis, psoriasis, rheumatoid arthritis, systemc

10 updspAyRepHenEeBRTNNE #ylpast tweipnithody yarighie domping's -

11.

?th i ogﬁl%teewﬁ%\?g?tgtfgﬁﬁ @?g?zg%ﬁs%ﬁe dcfrféah asi}ﬁtrlgEl?Jlﬁ variable
bowel di ﬂemsm (V1) that is a humanized variant of BCC V|, that comprises:
(A)  amodification at Kabat residue 37;
(B)  amodification at Kabat residue 45; or
(C)  Dboth (A) and (B); and
(II)  wherein the second of said antibody variant domains is a heavy chain
variable domain (Vy) that is a humanized variant of BCC Vy that

comprises a modification of one or more of Kabat residues 48, 62, 66, 67,

68, 69, 70, 71 and 73.

The polypeptide of claim 10, wherein:
(D said first antibody variable domain comprises:
(A)  aleucine substitution at Kabat residue 37,
(B)  alysine or an asparagine substitution at Kabat residue 45; or
(C)  Dboth (A) and (B); and.
(I)  said second antibody variable domain comprises one or more modifications
selected from the group consisting of:
(A) anisoleucine substitution at Kabat residue 48;
(B)  alysine substitution at Kabat residue 62;
(C)  alysine substitution at Kabat residue 66;
(D)  an alanine substitution ar Kabat residue 67,

(E)  aleucine substitution at Kabat residue 69;
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12.

13.

14.

15.

16.

(F) a valine substitution at Kabat residue 71; and

(G)  alysine substitution at Kabat residue 73.

The polypeptide of claim 10, wherein:

(D said first antibody variable domain comprises an amino acid sequence
selected from the group consisting of: SEQ ID NO: 10, SEQ ID NO: 12,
SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, and SEQ ID NO: 20;

(I)  said second antibody variable domain comprises an amino acid sequence
selected from the group consisting of SEQ ID NO: 22, SEQ ID NO: 24,
SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32,
SEQ ID NO: 34, and SEQ ID NO: 36.

The polypeptide of claim 12, wherein said first antibody variable domain
comprises the amino acid sequence of SEQ ID NO: 16 and said second antibody

variable domain comprises the amino acid sequence of SEQ ID NO: 34.

The polypeptide of any of claims 10-13, wherein said polypeptide is an antibody.

The antibody of claim 14 wherein said antibody comprises a variant Fc domain
that comprises at least one modification in the Fc domain relative to a wild-type Fc

domain.

The antibody of claim 15, wherein said modification comprises:

(A)  atlecast 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
P396L; F243L and R292P; and R292P and V3051,

(C)  atleast three substitutions selected from the group consisting of F243L,
R292P and Y300L; F243L, R292P and V3051; F243L, R292P and P396L;
and R292P, V305I and P396L,;

(D)  at least four substitutions selected from the group consisting of F243L,
R292P, Y300L and P396L; and F243L, R292P, V305I and P396L; or

(E) at least F243L, R292P, Y300L, V3051 and P396 substitutions.
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17. The antibody of claim 16, wherein said variant Fc domain exhibits an altered
effector function as compared to a wild-type Fc domain, wherein said altered
effector function is selected from the group consisting of:

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

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

(C)  increased binding to an activating FcyR 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.

18.  The antibody of any of claims 14-17, wherein said antibody is a F(ab'), fragment, a

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

19.  The antibody of any of claims 14-18, wherein said antibody is operably linked to a
heterologous polypeptide.

20. A polynucleotide encoding the polypeptide of any of claims 1-19.

21. The use of the polypeptide of any of claims 1-19 in the preparation of a
medicament for the treatment of cancer or of an autoimmune or immune-mediated

inflammatory disease.

22. The use of claim 21, wherein said medicament is for the treatment of a

hematopoeitic cancer.

23. The use of claim 22, wherein said treatment comprises the step of administering a

second therapeutic agent simultancously or sequentially with the antibody.

24. The use of claim 21, wherein said medicament is for the treatment of an

autoimmune or immune-mediated inflammatory disease.

25. The use of claim 24, wherein said autoimmune or immune-mediated inflammatory
disease is selected form 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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