WD 2008/ 063771 PCT/ US2007/ 080925 ANTI - CD20 ANTI BODI ES
AND METHODS OF USE FI ELD OF THE | NVENTI ON The

WO pwensid7on rel ates to anti bodi es capabl e of bi PCi/ORDT080925
CD20, nethods of wusing the antibodi es, and net hods
for treatnment of diseases associated wth CD20-
expressing cells. 5 BACKGROUND OF THE | NVENTI ON The
CD20 nol ecul e (al so call ed hunan
B-1 ynphocyte-restricted differentiation antigen or
Bp35) is a hydrophobic transnmenbrane protein with a
nmol ecul ar wei ght of approximately 35 kD | ocated on
pre-B and mature B 10 | ynphocytes (Val entine et al.
(1989) J Bi oANTEHEPR0 28 HBIIES ¥ogD MHEIHEYDS &FdJSE
Einfield et al. (1988) EMBO J. 7(3):3 11-717). CD20 is
found on the surface of greater than 90% of B cells
from peri pheral bl oodiTiD Wrﬁj{ﬁwmw and is

eXpr ess e[cljle?ryvrehthgm rgﬁ{es ¥0 1goa§esc ble ?%\f)%%d%‘%nqg %ﬁ?&gorgethods of

remai ns un Bren

pr assmgtthmntlb@dlbs amhrrahocB farethdagnans ofrddd chsea 8ssn@ihtied) with ICDBO0-
cells. 15 Iﬂ particular, CD20 is expressed on greater

t haRhPEOY o B cel | non- Hodgkin's | ynphomas (NHL)

J Anderson et al. (1984) Bl ood 63(6):1424-1433), but is
not found on he ste B cells,
nor mal pl asna cerﬁégﬁﬁRéﬂﬁB l?ﬁéﬁiwbﬁﬁgﬁﬁg ( Tedder

et al. (Th88m20dmoldATBUARS callkd ﬁﬁlﬁ% B19n 503 te-rkRe 115

am ng acid carboxyl-term nal region of the CD20

pr otiEfptRntjagion 6@%&6@ 8" B i & ydppphoRic #3nsmismisas profrén with a

| erh%lec@afr v&elilg@ of a%gf&nn&a B Bl Scavddion pt«élgtan@ﬁla@&mr
el |- specific surface structures such as Izg %
Atlily ngnd

1(%1n dymglmopitea (alemiae aise/dl %) Jt Beb fpar-i 31991
cl asgfdih o ;ac[zo(fwé% YGRS 7(%1@*3*71'7‘)3\@)2‘0% AfuhY @h Mle%ma{c% of

i nt racyt oplasm C regl ons of , 5, am no
aC| gsaterrth@p?@% ofREa)ls fiicomperiphgral béodar lyn(pl@@s))rgammm is

aci QL5 Bl ok P hER ROl g 0
basdlﬁ“erentmdpmaCDa@ istpinetnttohn ibsthn@gmirB ¢rdls asawelt :lsan'«glgnt cells.
t Th Bank A
e BBl O on i SEaT T ke 60) PosebB oy
t holy@bhomdsz(NHcmdmgmz cbe(lpzm) @Vaoeass(a) 14BigLA3aY, Ibmgs act found
ear | grent

or ot B PO Rl P s B Pl R gy R b OB e
| mae@der e dl&1885) 7 8Bmunan 3 DrH7d-97ancti on as a cal ci um

IJ_ZB ¢ Tgn n§|85 glr-[nen%da%lrd cg}bo%lll terg‘nlna? Oe?glon of Cfleel éD2O proteln 18 [Qcated
20  within the cytoplasm. The length of this region contrasts with that of other B cell-
specific surface structures such as IgM, IgD, and IgG heavy chains or
histocompatibility antigens class II a or B chains, which have relatively short
intracytoplasmic regions of 3, 3, 28, 15, and 16 amino acids, respectively (Komaromy
et al. (1983) NAR 11:6775-6785). Of the last 61 carboxyl-terminal amino acids, 21
25  are acidic residues, whereas only 2 are basic, indicating that this region has a strong

net negative charge. The GenBank Accession No. is NP_690605.



5 Despite uncertainty about the actual function of
CD20 in pronoting proliferation and/or
waledoeéxnt i ati on of B cells, it provides an i npCr/USA7/080925
target for antibody-nmedi ated therapy to control or
kill B cells involved in cancers and autoi rmune
di sorders. In particular, the expression of CD20 on

tunor cef ik shouhtGhat CDMolmighTBK ﬂﬁ/olv'éd ﬁnegdmmgtaa Rhrly REE@Stin the
for antlbog¥ﬂned|ated therapé épe0| |call%%tar get

10 FHeytigpend digferegtiniion PERgaIs s B cellip@edss pt 4/\ @958 &yt elstrimenol.
cel {gRg1HR Mﬁrcoul\ﬂ’ffhﬂcﬁoﬁ Re, L85ih 50?1 cthme?dT@@&r Ezoal d@@ﬁ)) J. Cell.
clearly establish CD20 as a useful target

i miindteetd@pyY?Sthey al so show t hat currently

| abl . . . . ‘
Lonst | £ s BeaAREaSM ek ol Mok bPOH GRoEl BB otnen
OF prblietaNVENTY @NifRompietin ¢fdhellantpragtésadsmaerenptaceet fhed
for 1[)(?:93;1&1&9%?& t%mtso 31%’[%(9%' ﬁtlleEgce H{VOIV%P%‘I ¢an Jlléz Lnl%ldl ng

I seases,
r e | amm:lmmuse dis@derpoBi paitenkr, itluecdxp@esuamtf Gmm tannbn detsices

C ol ses RaP TP ahila e DR R G HERPy BB treer

10t hethapdubio agenRAghias ADPOFREisCEn @ hipcairnt Helependailt the results

cel | - nedi at ed ot 0Xj.Ci CDC) | copari so

i LTS CepRpUL b cbar ber T Gunt B sty
f 1 agquRAbLW that V@Fdn8i bailaBld ehudigs hpdhid@ e aafibddi® do not constitute
nonocl onal anti bodi es, cell lines producing these

ant e i\ raPeHiss&rtts-ons, and i sol ated nucl eic acid

nol ecul es encoding the am no acid sequences of the
anti bodi es. The invention further includes

Iphar maceut i cal 2BREGHPIIMABROTCHRIVEENGIAMe
anti - CD%Q)nﬁ‘)Bgth&dJ'Il@ ?neﬁlfod§ e pfd@'}@@'fdr%am%r di@det 980ciated with

bi ndi ng fragnents, variants, or derivatives thereof,
in %D%awhuimdymnlmmay m@@ma%dleeamamdlt@mplanheejectlons

onosh R L B0d S B REkBAELNAAOR B8R0

are charatteri ze i nprove
CD@ntllmnchmd anrthe pmped dfsdmntao Gﬂwmpnmhng cFHewhed@n the antibody

nt,i L15n
ﬂgeHpggg¥%%gssmhggﬁﬂﬁ%%m%LgugﬂF%gﬁ# m?m?%éebcéentlon
ar ecoa:@paMneo afuxsmbde |Cforr¢>ad;1hg'ns faisn dinchgle taati gen Hoimdany fEQARnts,
ress

oo FEPEPSESR 0 ks MR S bieR Bl B st B
At tanblsédyNompOSHE2; 7dn33s'3ﬁa2&1 0 eRORBY D@ SNTEL encoding the amino acid

PCT/ US2007/.080925 t. one optini zed .
confSIERERO4F etai?tlztbo(?feér Wnﬁaﬁwag (eegs nhAmpaqentical

233Nt donfpbfonstedpiisiediak Bnta 020 @nﬁﬂmle@ Bt the GWRion! @intigen-
chai.n. The optim zed CDR has been npodified and

con%?dl%%a%n%lésqtﬁéﬁefé g @eriyagivesiherpofainyg Ria@nassutisplly qoppptable
NOSakic8. Particul ar antibody sequences are discl osed

havi ng changes in at |east one CDR of the anti
The monoclonal antibodies disclosed herein have a strong affinity for CD20

and are characterized by improved CDC function in comparison to rituximab. The
30  antibodies of the invention mediate killing of the cells expressing CD20. The

antibodies of the invention are capable of specifically binding to a human CD20

antigen expressed on the surface of a human cell and are characterized by having at

0.
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5 CD20 heavy chain, and in the CDR3 of the |ight

chain. Conpositions of the invention conprise
W@ri0B/0D20 anti bodi es, and anti gen- bi ndi ng antPdDU§2007/080925

fragnments, variants, and derivatives thereof,

conprising at | east one optimzed CDR |n one

enbodi nent of the invention, nethods of treatnent

CONBYst S8 opAthiBed! Ic&hslem&gaﬁ@ RteBhi@Rtgich (draHaR Kb sADY
effecti ve dose o har naceuti cal 10 conposition

co nlﬁla}’)gqh‘qgl agdiof gﬁﬁl@tl g,lp(zp lightoahaianilhe erfinaiged @PR has been modified
ant an%BmBMég h 0 ub A RYPEDLSin any Bhd é’f@E’%ﬂ?NO@eﬁ & VREHiM SR

t her eof D seases associ at ed CD20- ex reSS|ng
cel angbodyrreiustiess atst cbscmm@vmwéws in ag pagteone CDRm tesyagptin
n
SBAERAR, A bnd BIRECORISE e MITRIATRE e B
| n cihveghéion p@npriso dgk—CEQQ ahtjhopien rmd arftigeghingmgdatibody fragments,
h | S ow
g r a rlgIF[?/Sdh% d&gvggl\m% e@éoﬁ c%{n?g?né X QE%P g% {1&1?263 %ﬂ
| ynphobllmstd ennlio@luimlrmme 1nvnr;t@hgnahods®lﬁ rreamnent comprise

hocyti.c | eukem a n kem as.
o PG 5 e SR R e iR B EetesF ot SAFBEcal
10t r ewbipesitionisinigising euirbtchad CDI0f antllit&hdsnMedﬂtlgthblhdiﬁ:g fitgl@nents,
system c | ypus .erythe osus SLE
o Dyiror SRR oo bReses ot IR S cots
t hrlﬁabwm&&mﬁmh@dlmas@umcermha bl@b@arﬁﬁis%eogiafﬁrejezﬂons
ankyl osi ng spond)él itis, myasthenia gravis,

and
penpRig s heirap %tfe%%?{l’é enteb by &&cthed of the dnycption jaclpe
to qugkmrs @ rRHoh R0 (9Eh- QL SN mBRCnds] REuBedi@Efa8e B¥nphomas,
reSS|na aut ol nmune responses to treat ynphonas

15oy atnérl@*egsa glyamhonRey) H%kgﬁldgﬁﬁ%ﬁﬁoa@yfteé%mphohﬁﬁﬁq lgukemias,

del 0 iC

ran hrmd 2R LA R R aR S b (BBE R s

F| gur e Pagistler fuseimmunp diseavpsrongoiptitasldguiesatiesnt fong thmethods

rz‘ﬁg%el 1% n@t} %Cﬁﬂﬁé%ﬁnﬁéﬁ@wﬁ%%@; @@9@3@9&0&%&3,

or i @riohvald dlbﬂmﬁpsczeds,rmmﬁmmumﬂlronmommqmmlrnultiple sclerosis,

2@2%@%’1@ sgr%giiygll%g 7:%3éastr-ffrllh1;i_a’]1|a ﬁraw% éjnldg)%mnﬁgﬁg\%ﬂga%bé%h élﬁlgbodies
30 @BR3y0 Heaned@iiewatrtjadion otﬂor@n anchtiseueLgraliey hyl sapyelessing3
LEGALO2/ 30555587v 1 ALty Dkt No. .0 4
0GR RRReTOs8 598 GRS SRR e 3Eh s T aphoeytes
subsitité ddlivensxiraseCDA0-buarin CEIRS 1104 spebiic Mbkase. vari abl e
heavy domain of the humani zed nurine anti-CD20 mAb
1097 (this CDR3 is designated "271") to produce the

251236 (SEQ | @M@rleS(ﬁPZﬁﬁd}Sﬁ@m mwm@m@m@s (SEQ
I D NO 3) .optimzed CDR3s (see Exanple 1). 271
sequencgl%‘r? Sesty forsh (e 28ty0 cdd ssgugnges f@h‘thetHdz%‘é?t“a'Plé rheavy
t heyoldhif3 ety o vay i3 @%ﬂlgm bdthdin t nﬁg@vm for the

chain of the chinmeric nurine/human anti-CD20 ant|
k n okigings hympepgzed murine anti-CD20 monoclonal antibody (mAb 1097). The

residues making up the complementarity-determining regions (CDR 1, CDR2, and

30  CDR3) for each variable domain are underlined.
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(rituximab). Figure 3 sets forth the am no acid

sequences for the optim zed H1569 (SEQ ID NO 12),
WHIBS067BEQ | D NO 13), and H1571 (SEQ I D NO R@/US2007/080925

vari abl e heavy 10 domai ns. H1569 conprises the

optim zed 1236 CDR3 (SEQ ID NO 1); H1570 conpri ses

the optimzed 1237 CDR3 (SEQ ID NO 2), and H1571

CONPr i Se3euk18shoRMR thdHuB&RutbAS BalR3nih SIHR 3! J2 NG BR6 viERbi

of these optim zed vari abl e hea‘\?/é domai ns was ﬁ)al red

wi thsavhdomasraf thehymagiized mughe aifbRPH mASE09T BhinGPREDY t o
pr od%%%ﬁated)@tﬂlmt@ sl%dﬁe%hhelﬁz”s@ (sﬁ@g*?o N3y, @?zct ngng@% and

he rési dues

r eslp?éét@%ﬂy NG @ropé@md \QéRR3a fice Ederneli nh) aTh@ 20h §ER 3 speugnce

Dot e 1 %30 s S e i e EPRATEGES s fffin witin he
NO: [28Yy, chaimcbf S him¢rSEQuinD' hNGa2 ati-GRR( alsibedhlezpwmn as C2B8
don&%}a |gure55etsforththe amno acid (SEQ ID

a d coding (SEQ ID 20 NGO 23) sequences for
the L37Figuas 3 sdvd forth itlghimickomid sequehes foethe dpesizahd1569 (SEQ

- caihger BERYSERE T haaT L RER B upsgpte ey

10r eSdtintasns0 H 156 Nebinfjgis&RRE bitintizddyl 28 6 CDRBt(SBQZBANGrUeisz@d

heernpsesay S d 37T BRY (Ra o X7 P P Smarses e

S pespiifiigidtiy3 @CDRB €SEQ qthomz egicm&mesé @f)tnﬁiz@l ¢glabs h3:5vy
expreSS| ng CD20 Fltgure O+ EB 1 cells (Figure
6B) domepp oas epiesd et By L3?3FYa§a'?1@ hsl@)domawc( ERJB N@é@ to produce

( Fi a8 RANES 6253689388 aRY mAlbUPIgEtKd 16sidMleS h@mg WPEDRI,
Assaé Technol ogy (FMAT). See Exanple 2. NSO is nouse

15y P8R 286 CDR3; feapechydly, fefsaeh Y%l@bléﬁﬁm@wrm%rhn@azo
Figure 7F1§£19W%et% e thécdﬂﬁng%eﬁﬂéh&é%%%ﬁg oftinRg I@ﬁ@%ﬁ?g%

to deternine epitope 30 recognition of optimzed
12380:19R 312 STRREQLEBEO29), codrpid p Bl SER WOQ‘!)Lvarfﬁhle heavy
°ptd'i{1§ z£d mAbs al |l recognize the sanme epitope as mAb
271. See Exanple 2. -4- LEGAL02/30555587v1 AttyDkt No.
050827/ 333622 sadoRd G8/068Yaxld REN WWS2007) a809dhg (FEQUP e

e 0 .
2 erorm hstadhafe s SRR B PR TRt P codpe
optdcqucned forOBR L3R 2, hﬂ(B(ZDR&J’l@Sp]:&t&&lyaSreamm:thm&dd to
mAb 271._.The qp ‘g;[ﬂ\b
Funct i oSl ToP Py by oM E sbRdieREREapatr=s B
27 IlmAbee3 b, 2nd BAbI108E & &m@b}l@dﬁo has 27t cha®ing @k identical
ADCC assay to .determ pe antj hod ndent el
cyt%ﬂWF%ﬂyotrVu’t“}& ;3 § %PF‘PbCl fg/ ﬂﬁt’Z’EEFdrfﬁéE tlféggo cells
251 2 3kpreddisly AB3B(Figure 6A), CD20" EB1 cells (Figure 6B), CD20" CHO vector
(Figure 6C), and CD20 NSO (Figure 6D) was assessed by Flurometric Microvolume
Assay Technology (FMAT). See Example 2. NSO is a mouse myeloma cell line that
does not express human CD20.
Figure 7 shows results of a murine 2H7 blocking assay to determine epitope
30  recognition of optimized mAbs 1236, 1237, and 1238 as compared to mAb 271. The
optimized mAbs all recognize the same epitope as mAb 271. See Example 2.
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agai nst Daudi target cells as conpared to mAb 271. The

optim zed mAbs have ADCC activity that is at | east
weowswed7ent to that observed for mAb 271. See EXHKPI087/080925

2. 10 Figure 10 shows results of a direct apoptosis

assay (independent of CDC and ADCC activity) to

determ ne apoptosis activity of optim zed mAbs 1236,

1237, arrburd @ 3B wag&unstr RADOmANGI)ate %sﬁﬁto%te%‘ﬁp%ﬁﬂement
to mAb 271 and mAb 11, which served as

CorfEPBIen N PO EIan M 189F.dedToped 335 & compared
| ndyci A APank ggﬁrﬁlzgdsmAWaV% Zr]crea%pClgé R 6na? actljvﬁy relatlve to

Figure 11 sets he am no acid sequences f
H1689 obsaricdfbemfbavy Segdample2SEQ | D NO  16) and L373

5V ar i ‘i‘glgg: éulﬁ,%@ghoqg Iuﬂs &f%ﬁgsﬂ& %QW ﬂ]ooc)eteﬁ'rﬂfne a%od?déﬁeQdent

e re3| ues making u
cormllelﬁecrmaoxwlw @& &)ty Op@glzochmA(oM 1230Rnd 123%

. v g, U "
L B L 8L £, AT 8 P e St
varARGOCactnegntlyat 20at thanteeiqniv{ISE@ thx MiSerR) foamAAbl23T 3 See Example
arjable light domain (SEQ ID NG 23) within the heavy
‘l'ight chains, respectively, of optimzed mAb 1589.

10Codons  frafurd heshCRigsults@DR2ljre@ngothiRBassaye dehilane byCDOfand
and vari abl.e i

t he i abl.e_heav | i ght. domai ns
UndPEEAGEY IRl iDS SeRi AT SPETIZR AR s G AR37. and
bI OLKR Bghi RS Rayod NHISceNIdsREmPREd RRBAD 291 4RIGAGRI I ivafichoderved

opti m zed mAbs 1588, 1589, 1590, 1652, and 1692 as

conAReiEOtYRs Coring)- 3q optiaiged NGBS ¢ At FiBICtiKGATIiNYEYS ARgptosis as

11, n@pbi M $RExAMPI 237, and rituximab (R tuxan(r)).
Wth the exception of the negative control, all tested

15rTAbs r edig blesetserth fhgeminocasid ssaucacasrioapp e desriskiphesvy

ﬁ{@bggzﬁm% aE3E9 2L 3R 83&%&% NOL0) for
050827/ 2\ 300517063771 PctT US2007) 080925 11 gure

14 ophiovesdmasiy | 388, dhe gesODES raakérguptthe @I%méqrrmmraéltscm@enmmni
aCtljﬁglbﬁs"(ngRloebR@ &%&%%?rkaﬁvaé%lﬁ%?om%ﬁ%% un:ligél?l dd an

16927 agai nst "t ar get as conpare
t hat obsegwet fetﬁrfonmthezming s_ellper@ﬁdfoo‘;heimﬁ%wrhhb h@@@?

I al
PR EPAERN TR R St TREh B89 wOR poin e
4, H%a@uxmlshgmﬁahamm deshbBivelyoul apamitet! sn Adf 1589 COGd@s $aythd ODR1,
det activ zed 38
159e0% 84 OB et oy o e dnlt g R Gl P opams are
li nﬁﬂerhEédEB cells (Figure 15A) and I\/EC- 1 cel I S ( Fi gure
15B), a red to that obs or mAb , _MAb .
11, and "&gY ":TE?S?&?{S FRABItS] g-fnur}sye ﬁ%ﬁqc Elk teﬁ%ﬂ?@ epitope
25  recognition of optimized mAbs 1588, 1589, 1590, 1652, and 1692 as compared to
mAb 271, negative control antibody mAb 11, optimized mAb 1237, and rituximab
(Rituxan®). With the exception of the negative control, all tested mAbs recognize the

identical or overlapping epitopes. See Example 4.
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10 increased CDC functional activity relative to mAb

271. See Exanple 4. Figure 16 shows results of a
wWEDEs¥dI7of f -rate assay to deternmine CDC act i RET/YS29H7/080925

optim zed mAbs 1588, 1590, 1652, and 1692 as conpared

to mAb 271 and optim zed mAb 1237. Al optim zed mAbs

have i ncreased CDC functional activity relative to

that obsenyets fdtys m@«@lts%ﬂ CIﬁ@@ss%xt@rHE{eﬁnﬁ]le cbe &gy &S

17A and B show results of a non-radioactive
s%tﬂmtl%?d e RF ST B 033/ PRy 1 P agpibst irges PangipHL) cells
158a§ co ?ﬁgd toltﬁaggbse;@:ﬁ%m rﬁﬂg 2’;-1692 eﬁ\g%97 Msized B}WB 1bad. 9§f1

[ nes, Daudi cel ure A) and WL2-S
C eI ¢p$1m(md gmmes gfrr%ylly meggate ewatar @Bth@nqtlh@@tl agfyse thaa dlogsopAb

51110&)2(73 ee PRI ed mAb 1237, and negative control mAb
11 eS| gnat NEG in these figures). See Exanple 4.

20 F| gu ﬁ%lr@aAAemd 138 Bhayhewlsexd a lGDY- haydo determine CDC activity

AR R M O B P A o

ag almes,tEHEBm:ll‘s aﬁlglﬁt 1BA Clnld MECH delin@'sgurdEHED, aseelohngared to that
i gure A MVEC:- 1. cells. (Figur ) S .
Confar S ConARa | Baes Lafe PRI ERAS 125 b i Fuiged s have
1012aﬁcrea’se@lCDngahdtMEalaouintnyoblaﬁ%bo WA 2fe s iSgn Bt bl 4NEG in
t hese figures). See le 4. 25 Figures 19A a
Show r eSS ToRS sty ot oo Es 884 gt CBE
det LFtiikne ogaﬁma@tmbstlymﬁmpu@m zlﬁm@svm cdBBed BB 271
1590, 1652, and 1692 agai nst ar.g

EBVAE oRheZEd Fdd 18 eIl Optimized ’(ﬂAﬂ?é PW&PHC@S%@PQ)&HCS@&I
BL CHethl%l TetilFodhMt Bbseh2@Mroran b Mel. }ge@@gﬁnﬁl@ l4l's (Figure

19B), as conpared to that observed for 271,

Popt i ni ze“éguwmi\z@# 17 ppwegdisiofa nelarrﬂdmptlwqissay to

(degkORaeDHC N-ﬁgit bf]o 1%2?&%11?’%51'598”1%@ IS%Q6§(%HJJE@24&gamst
-6 LEGALOZ/ 305555 Attlijkt No. '050827/ 333624

20080088 NHIPST) llnS&Gmlﬂﬂ@ Oteurdi Huraad UL Hhoseds fFegm 18,

o EL AR AR LR i o, PRE BB S

agaionsol akidil (deMihatedcNHE ia$hesecﬁgvp%0 eScctExamfles 271,
ptimz 1@l
2(P FADbS %3%1% aéé t1 38! ? I§]ul{ of 2 nS Fﬁd oagtlve%l%(glg gy t0

obsdrtarmthe f{CIC m@ubltiaﬂoptlﬁeﬂ:dﬁxmbﬁpHSGS 458% 1BHQUBE, Bdd m\/&galnst
results of t ter tivi

opt i 88 bl “Tea Hags Ay di i TaT AR BN it hsm)
agads msmpMEQod khdtBblelntell foahAB 228 lop@mﬁe@mem 1087, M@né&ggﬁve
optimze n ontro ze
Mb@ntrﬁﬂ%%léﬁt?fei]\g%ﬁtlﬂ hesg @g@?e% g?freE’iagip

2pbser vediduads 1I9AINd 748 sﬁﬁereﬁmrwhao&radi?dagwee:ﬁ@ a@h};om a
di rect apoptosis. assay. (ind

epe
10 StarmireHC %@VH@P%?%HH@%@% o8t 315§%t1.5%<? t195?ofand 1692 against
optiniitA88 EBARGarnkE3Ricd BZ3I 1in@NCholdaB B cells), SS BLCL cells (Figure

19A) and MelK BLCL cells (Figure 19B), as compared to that observed for mAb 271,
optimized mAb 1237, and negative control mAb 11 (designated “NEG” in these
30  figures). See Example 4.
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agai nst Ranps (NHL) cells as conpared to mAb 271 and

mAb 11, which served as the isotype control. The
wopsMmeZed mAbs are as effective at induci ng apopuUSRNB080925

as mAb 271. See Exanple 4. Figure 23 shows results of

a whol e-bl ood assay to determ ne cell killing 15

activity of optim zed mAbs 1588, 1589, 1590, 1652, and

1692 againsd 2@@@% re(sﬁJkéL&f an mjd@as@é‘y t@q%aﬁﬁQAmd%hv@de

and optim zed mAb optim ze

37. mAbs
equiniiglizsemads 158, t1é89 |19%Q §6%1?g amh &92@5@% D@éqiu(%THéé cells as
C ONP&p edd tt@m%@7?oo113tlm§%§ n@@mb eand%ontfdl e%ﬁn@iéq mAbs

4B show results a whol e- bl ood assay to determ ne

C eI have 2@ U 4ctivitgthacs bipiikytodhat opserveil ZerdnApBalL. 1558 &xample 4.

50 1510, A 00 D RSP b

(Fi cgmrrezezm@bsa@% d6RP ALY 165, ml@ZEgamﬂ MISE-lL B £Ed.) aells as
123 ompﬂ%g too @7% g %1%? II%VPZ?) 7534 ICX%!‘O? ggGm%‘Eh o%&&n?z\gd mAbs

Iys S agalns thes S as cofhpare
Ex anmpé ADCL acBibitfihgtis eni2lar whimwsbicesd férsn sl 28n SADECample 4.

opti m 2de s rkas IrigagBgy P PRt (B nd ancc

10agadctigity) théetérBifre dppoprodd ativiegdoBoptialitedIn Al 1986, K281, Ghd 1238

oS i 5418 3 EURRS stah Tt AR o bict spmusies

or thetsbepe tnsob BRAdpMGAIzed ABS BreGE bifsctias atGiaMRazaPotosis as
mAb 271. See Exanple 4. -7- LEGALO2/30555587v1 AttyDkt

No. mABaab7yesFzemaleip 2008/ 063771 PCT/ US2007/ 080925

Figure OOV 068 Sld b fksSor@fwiie H)l@od/és!(d%/ th a&temgﬁe cell killing
opti m zed humani zed anti - nobuse nonocl onal

LanticHvigyofrptmized mfds dp s, Aé8%: ﬁ@%é@ﬁzvﬂltdyl@? agappst Pagh (NHL)
a Daydig coﬁl%hlled X$Ragnat Encmiﬁiﬁj ized &b Fi’ﬁ 38 %ptﬁﬂltzécplﬂgﬁs have

is effective at prolonging the survival of mce w't
hunemivBgidir betdr lysiseageigstaliass celiseecaxmgl te nB\b I 1 DSWAEEEIDIG
DESpRIPTI(]\I OF THE INVEI\ITI(]\I 1 DEFINITI(]\IS It isto
be noted that the term"a" "an" entity refers to

one or angueesciﬂAtdnétMB ety teyl;ltsma weie k@l asdagro determine cell

nt,| 2 %8 % gs% r 55
2()‘;0 rkélh%D ggn i t zecf rﬁAE fS%ggl 5;9@,0 gf aﬁ& §5d> ar%l%st%wo
( ortargatB-CLL '@ éinox EHEBe;alls (@itpghre! HtA)IaediMEC bodls (ElgmrekiéB) as
used i nterch bl y her.ein. ‘ﬁ gﬁj‘ erein
e AP v igat T e S Bl €
equivalent or better lysis against these cells as compared to mAb 271. See Example
4.
25 Figure 25 shows results of an ADCC whole-blood assay to determine ADCC
activity of optimized mAbs 1588, 1589, 1590, 1652, and 1692 against the EBV-
transformed B cell line MelK BLCL (“normal” B cells) as compared to mAb 271 and

optimized mAb 1237. The optimized mAbs have equivalent or better lysis against
these cells as compared to mAb 271. See Example 4.
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proliferation, whether malignant or benign, and all

pre-cancerous cells and tissues. The terns "cancer"
waes/vexancer ous” refer to or describe the physPGI/U§i00E080925

15 condition in mammals that is typically

characterized by unregulated cell growth. Exanples of

cancer include, but are not limted to | ynphoma and

| eukenm Figuis24/8086s RELIRI dF.an tnh@va & oﬁtﬁh&é@lﬁﬁﬂa@lﬁzed hifti-mouse
i nt ended to enconpass si ngul ar pepti de" as

vel $DHEmpnqgtozpl anggwcwéé? fogisterming e %Céfl}é?%fp b 5589 in a Daudi
0! @0 YkifooATRORE (TR mAGISQRiBod ATLARICHTRAIOANRERE Likvival
I i nked by am de bonds (al so known as pept

bonadgyice Wil hwagmPaudoto)ipepedrefes: SeeFeamneple d any chain or
L£hains of two or nore amno acids, and does not refer
to a specific length of the product. Thus, pepti des,

d| peptides, tDFJPLEREYSRIPHEPePt |TdEsINVWHtOé1 n,

anil no agi ," or any other term used to refer
to a chain or chains of two or nore am no acids, are
I ncl udedt wid b notddrtbat tlebefinmiaf’ iootand Entitp cﬂfgrp@pcmie @embreaaf dhat

' neat B s Bautl Bt e CRgP b S R T Rt St more

10' podnyipEpl( dheibodiss. alssach, fieegraRda't @r "ahe)f Bine bOmbRE' and "at least

produgt s of st - expresgsion. nodi fications of the

pol ey él,s‘?(flﬂtc‘?mgﬁ‘f)gf‘?gbﬁy "Tfout limtation

gl ycosylmtus@hheréf,ahdteah i‘t@ﬂwr"ﬂb@ﬁsﬂb" el Méoplas@dcell growth and
am dation, derivatjzation hy kn

pr d%r%fﬁliaﬁav BYhERS %hggl?l&%éem% 6%%81 preicancgrouncaand gisues.

modi i cathk @imPYcanen ARlt"dEREdoYs"FEB O Or D cABd ﬂﬂepﬁﬁioqi&glcaﬁ
£ol ypepti de may be derived 30 froma natural

i dloagjitienin mywinele thet is pyniely ebprasyerized Bhwirprated cell growth.
t eCRMLRAYF cdMWdr ihFuddObut aRERERRAE ﬂo¥¥rﬁﬁ}ﬁ)ﬂﬁl a3l Rekdhgm a

desi gnat ed nucleic acid sequence. be generat ed
in any rermed her¢indhaidiong dbyg)enm@ﬁvsclaﬂen@ﬁrﬁ@ progingass agingular

oo GRLaOR R B SRR

i NvieeHONEIS (nmymkaeld@)‘ lingargy ked by albuiqtboaisc(alsmhrosvn & peyrtide

2@2 rbo’nds TRe ter% " %ﬁ%r reﬂgrégo anly ch%n or rag\gd)?%voo b 118 more £ Sino

1, (H&Qisgarndnimssmot ﬂ:lferZo DEcidic lesngﬂﬁofalm p‘mdtaf;l"ﬂﬁls peptldes
Pol d,t hr.ee-di nensj o

st r‘ﬁ@iﬁpdb%? tﬂgFﬁ]?%ﬁ @ﬂg?qqgg,dea,o pf,%filn,n aming acid ehai, a\)/reang other term
suchestorraet toJ)ra&:hallRQir vipeptdf tes omhdb amidekideede included within the

t hr dlme,l u re are refer, ed to
f ol %Z‘lamoaﬁ $Pﬁ 912} t.aaiﬁwtt%%a L‘B%@s‘?egmélté‘l‘q Hedf

2% hrig@rdlhiRASy Adlans b tHek Wi, Tiwbmﬁ i gleptecn isathoRhte@led to
| arge nunber of different conformations, are referred

to rﬁ%@f t0fA¢ Brodests ofmestrrxargssi apdificatings qfdhaRalynsaiidsy belufing

r ef @itut BmAatRh GlyRbdY 14 1aki6h, BhospR&$latio? Afhidati
car bloh;/ldrate n%?ygt{/ytha{gclggaa{ttgcogd ol?he lra(;?%| n

vi adeainatizrijeyehy-konn RFpiecHige/blocking gronps, piotrehtic 618 LR dig
si dgofhaikiBn 9{/ n@pn%f‘}Qo&ﬁfrﬁilg aﬁr?dodaléﬁl’s & 19)1ypeﬁ10§%a!y%% derived

resi due or an asparagi ne reéesidu
30  from a natural biological source or produced by recombinant technology, but is not

necessarily translated from a designated nucleic acid sequence. It may be generated
in any manner, including by chemical synthesis.

-Q-
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By an "isol ated" polypeptide or a fragnent, variant,
or derivative thereof is intended a pol ypeptide that
WO 200806377 its natural mlieu. No particul ar |BUVEUSN7/080925
purification is required. For exanple, an isolated
pol ypepti de can be renoved from 15 its native or
natural environment. Reconbinantly produced
pol ypeptA pespephigh ¢1rmd ﬁ{fc{h%on B%PHESSLAzd dF aBOR B of BlokeS 5 @F Rhore,
conS|dered | sol ated for purpose of the invention,
ar el0 g1a19r¢; 20 OF MOEse ShHbi et ShB IR IF oH ST Hol orHaR/e 28@@?1

se plﬁ&@t ﬁ)@ or Ho?é:tl 'O@@ Qlt 1%91*6 &, Bk hdkd 'Mnan heids. Polypeptldes may
substantially purified by any suitable techniqu Al's

i nchandedefansd guty dimsniicnasstofturh eltisugh dey dp nvtewt:%@ﬂmhahae/e
Sf ragpg g][hl%turuz Opo‘ij}? ?t\ﬂ%& kVYtﬁSct d ﬁl%l tR8e. %ﬂns%ﬁ‘eﬁ sf?ﬁgtlﬁre rQlfée 6%1]31@& to

foregoi ng polyp any conbi nati on

Theastfeldeds afid Ivé@wmeﬁ ‘that d@n(ptaomseSS a'd¢@n¢dhicidanensimng structure,
"anal og" e rin

e R
anyunf@dddy pﬁsptsedjl&sem hbd temghlcmpretblnlrefaﬁno 8 proeein toupled to at least

ZEH gr)l?bl&r galzs%&] %!é’dsggsto‘:itgﬁ%%zt? g]g p&}t&{q rﬁ’rbaes %\%ggep L%Htalnlng ora

10Fr agfiehsonthindly splelcygie pf ardasineficidl Feidpé, @e ntsetimredithicast an
i ncl ude .prot.eol ytic fragnents, as well as deletion
f r GPRIRE ereflﬁ "ddition to specific antibody fragnments
di scussay al"sewhar 901345@51@65 &r-a fhdeaN Variadf, oAddrivalddBereof is
anti bodi es and anti body pol ypeptides of the esent

i nVIBIsEYsdr NORPERIYS that vk it nalira) gulisy pipagiicy

al SRrifedRePich AL Wof dkaf {pfeeﬁrﬁlgolat@@b&%@ﬁhgca%%lﬂﬁﬂ&%§ from
due to am no acid substitutions i ons

15 nsitsrmativhey natial gayifoapest. %W%‘@e‘mﬂy REdyees) Hopfpéptldgéand proteins
NONsBALLE R hott QHE HelcoRGderdOTIRBA B Blibo¥seQE B ifRbon, as are

variants may be produced using art-known nutagenesis
t echtivgerascomparanaplypepiadoy plap hd vd dsenraparatodrdracdenated, or partially

R BBl s N Rl BB 77 335654 v
2008/ 063V LnFCIVALISROPFIHTEOATBhe wcﬂasttihvantibrmrs fragments,
dj el Feil Va %S agalo %dg I \;alrlgrp[g' of tggfore %@@Q%t%c@ and %szc%mb nation

anti ant1 bod po esen
| thhﬂbd)fO rThe mrms predgyirret 'Ivdﬁ:mt t‘ hdﬁnvhmxee' ane ézxnalaulgt e/hadreﬁemrlng to

ddi t f t
FerPated RbrBoay b tany Bty sepe e BFor fgude eny
| Nvigiiplepiitics ExaRmlies 1daBiclothd &f fhid S @en fialigd pispertiliol @t 5

pogog‘ﬁg’ﬁfl&%a%}ﬁ?ﬁf‘g@%%“ B r 5 égtl%gPiﬁﬁ mV&““QPe?‘:S%‘ﬁn@é)f

20f  ypaprides GORE pREdnk BReition ﬁnoMHelpb(Qéﬁltha)gﬁﬁ% | &l &vell as
refers tq a subject . polypeptide having one or nore

r esqelriios fr&ﬁé?ﬁt% &) pdditiga e §P£€1|ﬁ£ &ptiegy Fré%m%qlisqyﬁseg elsewhere

fungldi@nedriaptsdR o H-0mRo afMitR@ick B 4hdB6lyGRIypESHdeY 8f thY BRsent
are those peptides that contain one or nore naturally

oc ciiraniipgyinghide Bagneqng agelesovined abexe. grd plpepalyientiges with altered
st apdar 901@5&9810%50 dﬁ% %ﬁmo% | sﬁB‘sﬁ{mbﬁ‘s AT R XKPRiBhd. ne

may be substitute i ne; b5-
30  Variants may occur naturally or e non naturally occurring. Non-naturally occurring

variants may be produced using art-known mutagenesis techniques. Variant
polypeptides may comprise conservative or non-conservative amino acid

-9.
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hydr oxyl ysi ne may be substituted for |ysine;

3-net hyl hi stidine may be substituted for histidine;
wheeeed7Tne nay be substituted for serine; andPCT/US2007/080925

ornithine may be substituted for lysine. The term
"pol ynucl eotide" is intended to enconpass a singul ar
nucleic acid as 15 well as plural nucleic acids, and

r ef @b&ithtRnd raeleﬁ&{sa&@qdﬁuﬁé D Givadied ofmine@lyt(ﬁar@ibodles and
construct, e.g., nessenger RNA (nRNA) or plasmd

(p mwodmobwép%m ef tBypictrat RESNtOB A P@@"ﬁ“@f‘é riRAd h%\ieéﬁ%n

ph Oﬁt@%@‘gb §§‘tto%5<h199 g&’dlf?@na?fe%fbs n&%ﬁ(ﬁfﬁn tﬁ@ﬁ:&‘er@&@ gnt(b%dg or

an amd ond such f ound Ee tl e nucleic acid
( Pm)lpodm@pp@trdmof ﬁl@em\@ntzoradixamp efnglude fusioamyoteine %&rlant

T AN, RGOS RUFRA Sl P oo B Bl BT s g herein
nucd 'élleuvaawc'dof ap nip6ID2A wetliwdy odentibedy prlnepiedt rafersue b @mtuect
aC'g% ﬁ%g{at\%dé%éﬁl\l} ?%%r{eq% re %ﬂugshc%%msl?@y g’e?%gtlzed %n?eagg &%m
pol fjdmlmhd(stdecgeoupe md:i@dnaigdea s aiﬂlwatﬁm'(hrambasetmdydes that contain
cont ai ned S _consi.der.e ated fo
o B B8 gt PRt i SO ARt AEH Tty i %ﬁ%P‘i%‘? gpino

108N dckh] avettappleyntigdregiprdiac 2y ba @llblslﬁitﬁteﬂ é@m@irﬁaﬂt
o R bt B 75 TR RARAGHR S Bl o
pol pisHdedcendrhdiesnd haysiidl subdti@iied fos riab.ead BM’thﬁi@ In@§ Wk €bstituted
include in vivo or in vitro RNA transcripts of
pol@hbﬁm%otldes of the present invention. |Isolated
pol ynuclgetdreso9huciibtli@ii¢indabiélpo dEREHLWrid gldr Afcleic acid as
resent invention further include such nolecul es

SSr otelcwplyylupeiciagid.japd rafers i inqleged nugloiroroyheleade orde
or @ndfhch¥el, ?Ae@seﬁ L RNTRYMIRR A Db JTRnid BRAUGONR). A
regul atory el ement such as a pronoter, i bosone
bi nepilymgclsotide mayrcomprisccagonréndipnad phesehediester bend or pgon-

I T e e

" ca@NAQ). ridhgitant' "nigeia agidt tefapntoahy nucdrenare awilde shidsegments,
Alopeff!% ]ﬁA r,R?\?df%Qém%losﬁﬂr%l e%h]%d &t&%clgo:ﬂq‘.%wGisgﬁteﬂ'bltlucleic acid
tr a‘m?pbkyh&cdedtlkib 1] mimc&manmdaxcladld rﬂldlécmyDNa @ NGA, dieat daek tieon
be part a..codi ng region, . but any fl ankin .

o qihtsson st R g P SoeramBl 5SRO pa pyglcoride
Si t@8oedifg 4 AASCID2(dnitiBEB] coh@mdtl hed ctor isl dohdidesd iselmdd tdn€he
li ke, are not art of .a codi n

C ooﬁ‘%osi’seﬁ nl%fr%r R ipyRAtipY- e@%ﬁl??lg‘? ghﬁ Pl i V@ﬁ“&é“ﬁ?’é@%‘ﬁqe

25 N iaclfdd@b®enbifdt yolpalcROtided enaGsdd it %Etero%ggus hd@tcells or purified
n(gle vector, or 1 n separate polynucl eoti

priplbt @ substagtiallyy polyapelzosides in gplptiesy é?ﬂlﬁte%wd%lecules

FU FhORITMN B0 RS RNA trdRBFip&QTpdlyRucl @Ak F@dhNBvention.
re%!on or may conprise two or nore coding regions,

e. gisolatgd golypicieotdrs e pechtic s aseqiding teethy Pesb ercriton further
I MyNee QRihbRNEANY PR AEFP Iifaddf B ONp FHAhcRBride or a

30  nucleic acid may be or may include a regulatory element such as a promoter,

ribosome binding site, or a transcription terminator.

-10 -
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I mmunogl obulin light chain variable region. In

addition, a vector, polynucleotide, or nucleic acid
W@tooskes7rnvent i on may encode het er ol ogous codi PGr/US2007/080925

regions, either fused or wunfused to a nucleic acid

encodi ng an anti-CD20 anti body or fragnment, variant,

or derivative thereof. Heterol ogous codi ng regions

i ncl ude AMsEPRreih,iaMcbdhd &gloaﬁlssaq)%ﬁioalof ﬁ@cdelée b&é{fﬁﬁi Son@ikts of

notifs, such as a secretor nal peptid

het@fensggatlated mghaning Ags: d%l gh a {stoncefen .@AG TG, or TAA) is

enb&@{rﬁﬁ?sﬁttéi infol3§ aﬁl‘i)doya!aﬂf: t%&'b@ @O&Edef@d% B4 FarBSHaloliRg region,

case of pol ynucl eoti de conprising
a rimt Fﬂ@i f&anésmgdequhmes éﬁt@d@@le@r@mt%@m%w bindingrgikesy
Y f [
TArbREpgR RoRLARR. ShrodD dhfhe S Goke Al PGB ERn. Two
Wi tdr nomme c@kingrogiensod diiagescrighromson ¢ bepessatiliea single

as ?}%)LP’I]@EIG&%G c%ns\ﬁd?lg f %DSS?% gge Vg(g$r05a]rslfsl gé' %{%@T@uf]ﬁotlde

or mmﬂemmegglaImpma@é@ﬂbmnegmnmssEmﬂwanmaymagmnmwmbammMn

expre ﬁiqg. of .the ﬁFne und 3he i nfl uence.o

cont V&t Bt e P gL ey 8?‘51’%583%%8 ‘8?%)"0 BB PRk 8- asingle
10f r ago®ningy fpabelamcadal inpepbgldeuliaddivighiiagaddbleamrgion and an

pr onot er d. 25 t eremﬁt re "operabl .

P BB RE R e i PP 6 oo bt it Rk Brphmuglpgide, o
I N AWdRic delda TR ihintiONmey e Ko h #86108bRGodiRE redfBb, le@blr fused or
gene product and if the nature of the |inkage between

t he" 6! IR ekttt ns OtRRy 496t Cl Tt %‘FlP%"rYé“\Rﬁaglﬁeltth\@“am or
abi dekit Mivefih 2. HEXRI QD8 QN8O Rl YdcSEHENERRatToR
di rect the expression of the gene product or

15 nteeqidized gempnts plemefiff. suehasgrscerpienDugnat Rappilagte kegrglagous

tr afsGiohedmaiihus, a pronoter 30 region woul d be
operably associated with a nucleic acid encoding a

pol ypeptli ekstairf coattpdimqnso the pelynvwdertida pabiclricofcidd POEY. i Inghe
tr j .
SO A OB Uy £ e LOF0 R UL 1 polfc
tr awsmulilyptlilsomcloﬂe & premDNAaidryothet ranstil@EANEP rBGE566 8dhiDb]

hcrtebontrobasetintd abalR ARt IR Kb ppppprnt

t I aa3soeialtipi ISO)Vheﬁ ambahog regloarfert gene pediudasg. aa mﬂympﬁ@r is
hancer s erators, .re

t ¢ TR By RORrrRCS s GHEnSs i RR BERE SRS exprossion
as sefehaageac prithdi uhde teahHirued @@Lhtee of the dégduedry sequence(s). Two
cel eC|f|c transcri 0 Sui t abl e pronoters and

h@?ﬁ TASMERE (SyEh Bip RP&E%B ‘ﬂfr ¢ codig Frongnd a grapqty agtpciated

25hertﬁa>rew1ﬂ5) afe \6pEraBlly Yssdtiated B St tinl ST Prb@Mr TRl ctib® Bk @RSn the

are known to those skilled in the art. These include,

wi tFSSRTIPtPRPE R NArEnceding he desied arne perduptand itdhg ptwe phike
f unEch @beieen YIRS 8 N @ra&iBibdtSdocs HEMn@Fere At tROIbility of the

limted to, pronoter and enhancer segnments from
cyt %ﬁ@g@a@wwla@@/ssemeﬁ@%ut%ﬂwr te expraysiop of s peradrodycpor
COMhREk A ﬁ‘thhtkf %&‘ fHRHNA tempEtdoH t4hh cHBedt thglg I!ﬁ)romoter

early pronoter), and retrOV|rusesq%suc as Rous
3% arr@gmwulﬂ@gpperably associated with a nucleic acid encoding a polypeptide if the

promoter was capable of effecting transcription of that nucleic acid. The promoter
may be a cell-specific promoter that directs substantial transcription of the DNA only

S11 -

LEGAL02/30555587v1 AttyDkt No. 050827/333624



10 O her transcription control regions include those
derived fromvertebrate genes such as actin, heat

W@ bwske3srnt ei n, bovi ne growt h hornone and r abbPET/US2007/080925
B-gl obin, as well as other sequences capabl e of
controlling gene expression in eukaryotic cells.
Addi tional suitable transcription control regions
| NCih Pet@cteindifbleccBP €0ihbi BanBérPiBh 85rroB8BmeR) BANER L HréSoter, for
wel | “as | ynphoki ne-i nduci bl'e pronoters (e.g., . .
pr mm@k@nhq@ﬁgéi%p@tow reprassqri; fad Faseridiop germination signals, can
| ntigr dpetBiyRsdociatel Withahd Yolyficé8deqb HirQ cdif- @RSk A RBription.
control elenents are known to those of ordinary skill
i n Suieblaipromoriyesl dties aeketiptingtcoaire regenslarandiscbeted berein.
g! bo.som::"\ pzlrf%g} aﬁéd‘igﬁo co ﬁ@ﬂ@%i@ﬁs' Pl W tt#) %E@ﬁ(ﬂ%qn the art.
term nation codons, nd €l'ements derived from
pi cBrepamilinds edthpydmtifag o, drahsgriptmon aeneelmedionsithe Suetion in

entr |t 0 R I refe

oot Seii ush K Bu R B CE L bRl Bpg Rl RoffedSron

t hecypmegelovirusoy@int immrediage &@Nproharter, i@xamphaion withtilteon-A),

f n of RNA | ti d )
el IR A AR Do et R E s Ko n R mg yires
10mayOthberasspavat @dolepionamdintie thog! dedodi fign Kagbemsgdnbaduch

encode.secreto or. signal peptides, 5 whjch direc

e SBsh B SHesP e pdry e sl G e By Elobin. 43Vl s
pol ytnditéfehdesl €apable bheonabBiHE BEnd dAPRMi b0 culderBicdeing t o

the signal hypothesis, proteins secreted by mammal i an

cel pditiong],witablg frapsgiiption SpRteRd regions dctude Gpspeispegiypromoters and

sequBiteers b dkil bslympRANADinliGI: hR&IMR WL prath@bR ifiueBRSy
export of the grovvl ng protein chain across the rough

Lendsisrigons e inedeykis)- um has been initiated. Those of

or di nar i g dy a biHidaP6r thlla@in@of@efnte@tbredGown to those of
pol ypeptides "secret’ed by vertebrate cells generally

havadigayiskilan theapt iThescfinpdedy, bub arcret linitedeto nitrpgemebinding sites,
po| L .. i i s. . r or

P PSR e o B SRRl L O R OB

" maticoredvirfigs fpaoticutahly ap altgpdpibiostenc dnfry site, PaIRES, alg@referred to

EGAL 87vl AttyDkt No. 050827/333624 WO
2 RGeS US2007] 080925 onbodi ments, the native
si gnal pepthedenbodingents, apoliymeitoodd efbhd prischeiavantiol &iRN A rfor
i ght hain signal pepti i S d, or a functional
derympfol B R A e BB RS GEROEE: a7ns the Cabi 1ty
to di r e®olynbde@rle ard m@feidcid dudinget s pif e rdsh@tintestion may
operably, assaociated with it.. Alternatively, a . .
het %8196 5dsY lﬁ’sﬁaﬂ’ﬁPPHAﬁogP%ﬁﬁP%@ﬁ‘t qna%fie SS“rre‘)é"Yf%ﬁtgP?ld’ﬁB‘FdeS’
23lervmat divRt e kedtiRAbS 2 PRYpPAILERIdedH2 RKATHERIde bPe present
Wi I,d-t)[/pe | eader sequence may he substituted wth tﬁe

| ed¥ntigR oyeroring g hireBiges. projeips yrotkn by drampaalian cells

( TR e Q6iohR YSSidBor HchEd ) RAIGASGRiencERRat Y &98Y frbf YIRNhARR

is directed to certain anti-CD20 anti bodies, or .

antirgigi-once export of the growing protein chain across the rough endoplasmic
reticulum has been initiated. Those of ordinary skill in the art are aware that

30  polypeptides secreted by vertebrate cells generally have a signal peptide fused to the

N-terminus of the polypeptide, which is cleaved from the complete or "full length”
polypeptide to produce a secreted or "mature” form of the polypeptide. In certain
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bi ndi ng fragnments, variants, or derivatives thereof.
Unl ess specifically referring to 10 full-sized
w@ioshesdres such as naturally occurring anti boRCEES200T1€80925
term "anti-CD20 anti bodi es” enconpasses full-sized
anti bodies as well as antigen-binding fragnents,
vari ants, anal ogs, or derivatives of such antibodies,
e. gemboﬁﬂﬁéﬁfsa{hkﬁatﬁfé%ighﬁ dpagmntg gb&dﬂnmﬁ{ogloﬁ{ﬂﬁi{m%@&iﬁﬂ &} light
nol ecul es or engineered antib nmol ecul es or
fr afélﬁ’éwt%laltmavde 1hs5d (ar@tfw@célﬁnql Heravaﬁmwfetha@?%en%rth%t getains the
antJoaRglve dIRLARULERiod B (R0 Foll RHTE: ANt blkbwﬁ»r as8hted wifh it
"i munogl obul i n" are used i ht erchangea herei n.
antAlseyively, 4 aterelogous ianinmelien ﬁ@h%@@ldg; orlaémlonaﬁ éerwatwe
arabbe 4 OF or AU ! Y
S\éorrp?rlpéé erélg}gt eastortaeﬁ @g the p@ gn%ﬁ%ssgﬁeﬂgé 1heyat\)/eySubStltutGd
chavith thndbader stqughde of hammn tlBatsplcsnmnmsrn ogiveulTHA) or mouse B-
str n vertebrate systens are relatively well
q&tu?gno Sé See, e.g., Harlow et al. (1988)
Ant I bodiThs pre,éerit_ atyontamos §irdvied uateraRrehti ATD Xchnfib&ddsdor antlgen—

Sp rtlﬁg(glég"%%’%rn L%g%g‘%t oc%r %Vattlg?srﬁlarem%T %%?%p‘gﬁf’y retserrlng to
100 onfallisiEes antibbdieusich ﬁ@MurElﬂ}a@%lngﬁntﬂmHiﬁgem tfefhe antihzD20

stingu mcal Those skilled in
C penB iy bR Bt Bed RS E Sy Vel ko seginding Fagntbnts,
cl a@&aﬂits %ﬂalo@ss OIGRARNRiveETbE sualll mhi@odleﬁ kiga nat@fall? DSduln(ng, antibody
q with some subcl asses anong

(y
(e q lmnwogl%)u inpolgeyles ﬂreenﬁal@%r%malrbomngleeﬂ%ﬁ % ff@ﬁl&?nts that
detlﬁﬁd@rﬁi%@n ﬁlmqnar&kmllar% aftlhedy Ablcbngdy as 19G 1gM
D, | gE, respectively. The inmunoglobulin )
153 u bC| as STélg te(qng o%Ist/lb@%Y) apd ¢ mmup@gm_bulqn ap usngt@grchpwbly herein.
| 9ALy afibBdy or3hEnuiBEIbbERRLAPHES bt th@ "\‘fgnaﬁﬁ@dc}fﬁb% d1Ravy
confer functional Specialization. Mdified versions of
eacthaipf andegeallydonwyess a’ah@lst i@wyﬁ?é@dtanaenﬂ@adm\y chain and a
di L s.an .
[ n??gglat %%&%gc#g@l ﬂr@) ngcc%%%sfl ivﬁ%{bﬁ% %yéle% a}%}%ﬁltl}’%}éweu
scopdemsfood.héeej mgt Hadow nwér(ﬂ Q%mAnwaﬁmL@haboadztbry Manual (2nd
nogl obul i arly within the scope of
2dt hm;]ﬂﬁ%%lcpgqmg%agbot?igﬁomts WePrgﬁ§ )| | owm ng di scussion w ||
gener al |1As vl bdidisewst@idin hoord deeail Iga@v@lt]assnmhmmunoglobuhn"

DB PSS B RS TS8RO B 1B Rder Db G gss

ol edhk@icall YV THos¢ €@idyddn tie aktg4l1 apprediae dak Beavy chains are classified

i mmunogl obul i n cul e conprises_two. ident caI ht

chat® ﬁa%maylawﬂl?haeiﬂ?taforﬁmﬂ@ww Oyiey ith SRt BRP ﬁ%%?se*}
223,080 (L&l 101, 1t iPdAEndtwR off BNdhamathat AE@MYiIn&hBE Telass” of the

pol ypepti des_ of nol ecul ar wei ght 53, 000-70, 000

Dal 'ctnahgdy a0, flgMy Lo égl?]é)r Lgte ret%ﬁlzf%{v 1 Jhg igipegelighulin
di spbéihde (l%@ﬂ/g?s% 'g%e@g Igdé cenfiapiad | a8, WRQFficRarhdi&ized

l'i ght chains eav?/ chains starting at the
rmuf’fnﬁ aregdfnoyp éo cowferéwtlele;ﬁhﬁneﬁ@ izfgor-hMedigind tersionseeficagh of these

%Qes ahdl 956533& fé§dlﬂ;(ﬁsc%}n§ﬁ§ kd h€ ki1 £l S viK@RPhe Hstant

heav al n
dlsclosure and, accordmgly, are within the scope of the instant invention. Although

all immunoglobulin classes are clearly within the scope of the present invention, the
following discussion will generally be directed to the IgG class of immunoglobulin
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class may be bound with either a kappa or | anbda |ight

chain. In general, the light and heavy chains are
w@owahed1rl y bonded to each other, and the "t aiPCT/US2007/080925

portions of the 10 two heavy chains are bonded to each

ot her by coval ent disulfide Iinkages or non- coval ent

I i nkages when the i munogl obulins are generated either

by RyiB&lEdO Wi reBird €LleGSa st@ﬁda&slaﬁﬁulﬁgqlobmnﬁﬁgbaﬁ@mqmses two
host cells. In fhe heav chain, the am

s eqld@ﬁleélélghmhafnmmpswdﬁﬁ PRl weteh P@r‘f’%mk@d 28944 Dgttons,
t ey +60 ch@ur %W&aﬁ@p&lﬁﬁp&ies to%me@ﬁiér Wigth 8 00056,660

of each chai n. ht and heavy chains ‘are

di viPdieds.i Phedowredipionare dfpicsily mmqglrtmdlsairfdie bpudsdn p OWAl

Sh \C/) gér%%lg %%atﬁo%fv@{ege%g ‘;;h% ‘i’l%ﬁtsthﬁlﬁ? bra&%@ ’(ﬁ)l% th cﬁ&iéégégamﬁ‘é‘ﬂ th'Gouth
vaﬁTmbﬁ@anép@ﬁmsmeﬂﬁwnbﬂhwwahbwr%$m1this regard, it

will be V. I o) n

the Ii %tl q&saa%—taa sgg%ata? %}Eb%r ka%gil glblau%b ﬁnrap %agﬁ heg% ghaln
denmmnnmgbahOMQBnHMﬂmagﬂmpmunlammMSthdknmﬂngmwnﬂthehgu

(Y ARG s 0 RRAT ho el e gyl a3t e

10 mp@iothanty dhhiad ogibceded o6 €4R bthicelsy @uelhntaﬁsuﬁ“eie ni@kdg@or non-

ConBBREIECteh ML S Rt RGP BpersBHGERE b bdomas. B

NUndREs, iod gerRficdl i @ngiGQRSI 1RBT cell € Jin @l Wmm theahRRSRE as
t hey become nore distal fromthe antlg bi nding site

or BAYSHERSRR FiPH 38 Noferines o dhs forkag endpied thet enfigprafion to the C-
pOrdinQRus o8 1R b\éﬁ@;m@pga@hgﬁdlﬁ egion and at the C-termn nal
ortion is a constant glon the CH3 and CL donai ns
ct ual | Boghbihp Highiand h@vzg shaenaye digidad Higsregiong HfestrHetaip|and
andghd«@R4 HeRRi02y rdr&SREE b HE I"é’ornst'clfﬁsl*eéo&fj’ | GAHROVARB K egion."
the variable région allows the antibody to selectively
r ecHigriems "eandtaspend Hiagablt'\erbised festiowdes nohisaeger g éngll be
Th
¢ nenpsSiaicl M Mo R R ot B ORI 00 S b PR LY Pl
t hemetion3detyamrinapltigerdenedni®n aofl sEnifiaiy.i Godyrselgntbe nthtaot
or riabl e r at de
d:j rrcg] rr]nsa,lnonaﬁw light Cglglﬁl?gp aa;dtth leayys hal.]nﬁ%g? é gt oereC 3? confer
antintpodant diotagitaliprepdrossiacit :h;aecramnl, 'gﬁrSpllad:emdlll nrgbﬂ;lt}t, €c receptor

I at t t he .Y. Mor
P2, BimbRes e, SRER D 1S mok B0t 1R Byesne oo
05 0B 243 386eAd MRind GRBNERE Thky BETIndSRO0 dls:8 69RAThe antlgen

g? tlilﬁfggg‘ﬁ?fie% Iarli]l i%:l%glinlﬁif %%%htl@%%hﬁgftmég% 1%105 1s a Varlable

2F erfe@ibh an dEURAU ORI ForidH €6 Ubrﬁﬁanﬂﬁgioﬁaﬁe tﬁpmdo@mﬂmadls
species or engineered based on canelid

i nASHGEY eyuTisREn o carbepyrisTatngs phiftihcsyy anLiighhchai, reseeptisely-

may Cco nsﬁlsﬁﬁdl&{techa%@%/ tieR@lifste RBloY all¥id fhe Qﬁhﬂoﬂﬂm selectlvely
chai ns. See, 5 Haners- Casternan et al . 993)

Nat'9¢eenize sndmem%mély bingl ap&eRes an pYtigset ukher ﬁgthgm nd%ain @sd Vi
t hedo?ﬂa)fn, oF QR %F@l@%@tﬁbl&ﬁ’le&%@ rd%l%lﬂigg regions (CDRs) within these

30  variable domains, of an antibody combine to form the variable region that defines a
three dimensional antigen binding site. This quaternary antibody structure forms the
antigen binding site present at the end of each arm of the Y. More specifically, the
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regions” or "CDRs" present in each antigen binding
domai n are short, non-contiguous sequences of am no
w@eiodeex7hat are specifically positioned to formeT/lig2007/080925
antigen binding domain as the anti body assunes its
t hree di nensi onal configuration in an aqueous 10
environnent. The renmai nder of the amno acids in the
antdn@esh hhdsd 08 idQTREDBy thrde@F Y QkabPoBfe Vi hAI®WHns. In
regi ons, show | ess inter-nol ecul ar var| ability. The
f r ARBRORYRIE g SnecTiady ig@wpogabiim moleeyles derayed from camelid species
co rﬁr%ﬁﬁﬁéér&fba@é@ontdaﬁle%nﬁ&%ﬁbhl% Pac-‘corﬁﬂqé}& 1rﬁ19ﬁ{b%fbﬁoulln
and in sone cases form part Of
st rinelegemayreangist ¢fhgareobrins orrleg’vlth@ labt Chaolsf Seane.g.»
SCaliRldchhahaRLOV] 485 Ok POELIOMENG L he CORs |0
correct ori ent at I nter-chai n, non-coval ent
i nt er actlh oxtsrallThecugmgi agélvpdhﬁsrﬂ:lq: 5ig "clomeérmen ity et miying
the int i Q " C nt ar
GBI b OBk eI R A HARCR OB SRR nkiBucus
c 0 rqetpmmeestoﬁ alynrwumfdadmt P speotfiesllyt IhEltllOOﬂl—TO darad thertintigen binding

am 8 S le” SERER A RGeh dres SRR EnBBir gy o

10r eginoienmdne splemeﬂnvlah@t of d@nmie dcaRdi thy ahm‘@n binfdh@diofrﬁfns

any n h or ain variabl e do
bt b e gk feciond bt Iy Mok A ey habn Ween
Pr efdns ok fé%foh@ﬁé@ge(ysaﬁl%pt a [(POYERGREm M onRn@ I ASROform loops
I mmunol ogi cal Interest,” Kabat et al. (1983) U S
De phgttcaeneet, eifd insene pasgni@rTRnR Af, SerBriheetstruetng. Thes frmework
an 9
nclsp Bl kSl acha bRk Rlaee el B AL cORRLRLE
I%ent orteata'tletsl)y 1nﬂ:50hann tnbaLcmatmlt !Mtﬁeaoaondﬁ él?he aatn@nfomdn@rdomaln
nmor e _def.i t hat
o captgtp s R ARPRLCBRS e S Gieep e RfmesH eEhe gpitppagn the

us eldlnhﬁlbﬁacﬁlvle antigehe ﬂmle domplembmeﬂyudléaca Iplrormﬂeshhmmdvglsm

unl es stated to the ntrary
o i ORhe ot Sk Sitnls Sk, TRE B PR e o coRs
det g MhdfrddgwoRlgic@idns, (resﬁ&‘ﬁr\%ly,t @noe S@ﬂilﬂoﬂ?ﬁtfi&g for an%/1 given heavy
non- conti guous .anti gen conbining sites found within
20 heoryighs Cé‘B’Inéfa’il%tﬁ‘f et bR PISE ey W?ahtae pitgHICe ER%ggye been
pol pf&@srély &?ﬁed ﬁ< , SSdy@sdckeot raste ;e Bf lﬂﬁmh@fogtéﬁﬁllﬂterest " Kabat et
descrl abat et al. (1983) U.S, Dept. of Health
and¥+ l{%ﬂﬁpe@gem oEH g drid Slughn Spigicat; 38d Chgthia and Lesk
' m';?g‘)"@) 991/68BiI Nt RFRTL917 ARG cIPYre %@%@fa@ed%?&ﬂ—@ﬁ&fe@&@@@thelr
Biol. 1956:901 -15- LEGAL02/30555587v1 Att y Dk
No. engiB0g®7/ 333624 WD 2008/ 063771 PCT/ US2007/ 080925
1917, whi t I e
29’ dof 1 Bk WREORARGRNE of i dbelbiioh S RFfar (HORL
am and/oaedcdpte @ withindls: anhéw debmpar eldhagan astsedherhings nesnded to
Nev. e i .0 18] n
o BUb S EaR PR R PR PR BELIuh) kB cxample
i ntiercede OhthEHMdeiphemdmmri&scdmﬁnmﬁng reioh'ef"'FDRS) t@eifesdmbdthe

th aqonscﬁgt&%agsgr 1tg?]1éco gg{eag ﬁtgvgth%{}l\g] \(f)arl% ecrlegrloensoI %’818

30  heavy and light chain polypeptides. This particular region has been described by

U

Kabat et al. (1983) U.S. Dept. of Health and Human Services, "Sequences of Proteing
of Immunological Interest" and by Chothia and Lesk (1987) J. Mol. Biol. 196:901-
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each of the above cited references are set forth bel ow

in Table | as a conparison. The exact residue nunbers
W@ b@B/0ed1tbnpass a particular COR wi Il vary depetlUszgonos092s

the sequence and size of the CDR Those skilled in

the art can routinely determ ne which residues

conprise a particular CDR given the variable region

am 910, @kicH a2 SRHEIOERe Hereid By FRBeRBLIRAINe ddftichs InclddbR

Definitions' Kabat Chothia VH CDRl 31-35 26-32 VH

CDRY'eBgpgts o5 subsgts ofpmiaprad gsidugpwin.cogparcd/pgaipyieach gthgy

26- Iefgvertl\/é-}es hé_&goégf é@eﬁ%ﬁm\t{%n% ﬁ)ga@ﬁR%% a@@htlbody or

1Nunbering o definitions in Tab
accwrigithgereof 1 hl@errﬂqé@ebq wighie tha veare o6 s t@’@tas fdeﬁilteld apdyused
a t I f
L g Tyl B8 IRLO i Rl nE TR GR UL ARA by
i s aplpbi thawliose titedanfpreaersialrodyfortbelowfin drlle ha?r'cycoslmamon The
h 4 [ t
" K elgc (strgs a&;o%ﬁ&b&%‘ ﬁ} Oénggllﬂﬁisar Ip%’g’?u g{jblérlg \V:I]ll géé dg[;nnglng on the
W tsequence andllsiza rmﬁ t;he @R nT/hoeex peliddie ftcakt cdatatibdy detcrntiiewhich
sequence itsel her ei n, "Kabat nunbe
r ef BpEU BOTPFéSGr?lPﬁB’cSP ah@@ﬂ‘f‘*&ﬁ?esvé‘ I&QSF%honbaifll‘P@a%cé % ?ence of
108l .thé 18B3)y.U. S. Dept. of Health and Human Servi ces,
"Sequence of Proteins of Immnol ogical Interest.”
Unl ess ot herw se specified, references to the
numhdid NGCOR DeAgEbAY'C anino acid residue positions in
an anti - 0antibody or antigen-binding fragnent,
variant, |or derivat|iKaat her eof | Ghothide pr esent
i nvent i Oz gr @CCOTr disAgsT 0 The [Kgphat nunberi ng 25
system 11

LEGAL02//30555587v1 |AttyDkt No
050827/ 33JGAPRAD 20080863771 PCHASS2007/ 080925 In
canelid $ the of y—chatpvgl,tabte— egi on,
referred W?LC ~\/H ﬁ?r% t he ebrist FUrze ant i gen- bi ndi ng
domai n. TKRe GDARIN di ff29r3énces bet2gexn canel id VHH

vari abl e +egi-ops—andthose—dertved_from-ecoenventi onal
ant i bodi egL i ncl lfge%( a) rmrsg) #ydr ophobi ¢ am no
aci ds in[¥hepdrR3ght dikgioy contacftoisey face of VH as

co to 5 the rnrrpcnnndl VHH, (b) a
| o %ﬁbe%ﬂl CIPRWHIHOIEHUTaPI&j is fqﬁgglflg(t%g&@?ﬂbermg conventions set forth by

Kabat ef al. (see below).

15
Kabat et a!. also defined a numbering system for variable domain sequences

that is applicable to any antibody. One of ordinary skill in the art can unambigously
assign this system of "Kabat numbering" to any variable domain sequence, without
reliance on any experimental data beyond the sequence itself. As used herein, "Kabat

20  numbering" refers to the numbering system set forth by Kabat ez al. (1983) U.S. Dept.
of Health and Human Services, "Sequence of Proteins of Immunological Interest."
Unless otherwise specified, references to the numbering of specific amino acid
residue positions in an anti-CD20 antibody or antigen-binding fragment, variant, or
derivative thereof of the present invention are according to the Kabat numbering

25  system.
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occurrence of a disulfide bond between CDR1 and CDR3

in VHH Anti bodies or antigen-binding fragnents,
w208/0687%1 or derivatives thereof of the i nveP@1/082007/080925

i nclude, but are not limted to, polyclonal,

nonocl onal , multispecific, human, humanized,

primatized, or chineric antibodies, single chain

anti bodiiggameha s g&hésom@héuvp dhaﬂlgvafrraegrf@ga&ps ref8rdl to aEQQH, forms

Fab' and F(ab’ , Fvs, single-chain Fvs (scFv),

si rflf erEnattserhdmgdpwain. dhe mem diferercek v espeame kYt

fr agpent ?‘egﬁfﬂ@ﬁd tfﬁbé'églengédtf'ﬂ&ﬁ c&hvyﬁ-tlo(ﬂﬁl a\{%m*\/ﬂ) 1nclude (a)

fragnments produced by expression library,

antipore |hm¢1r©t>1}0ﬂ@i<:can(lawq1d8| ig )hedtght dha i cestagtisndragdif Ng,as @@pared to

Santthe &% @@nﬂﬁ%% 1&1%&1“2693%% cBRS 'uPQdHea%d‘ﬂQSt}éé ﬁ’éqglgnt

herein ecu es in the art
des@culmds ofldbdisiligde, bond beswsen PARéand NOR3 5 ¥612, 019.

I | | |
c gﬁu nog Af%k?ﬂgdlgs §a nf?%&ll b?l?cﬁiﬁ/% f?%m%ﬁ% \%%Ial%ﬁil otr PgrBfaltl?e\:/siﬂéréo(}gf the
I gYi)lyenublamslu(ie bgt gre nd)‘rgﬁiiltedltcg (ﬁa],ycllogﬁhoﬂog(e‘cﬂlal mgMpeceﬁcd

o sy R A Ao e GRS v Cenaoan BB,

l(ITHyepGIOp"ﬁslﬁlh&Eg fri@nen®() e ¥ aFulg Dhig ah@Biabm( BY, Fak,gmgleadhainlFvs

T

Al sgthbmelused; dddih GrapivRnbiodiced 8 @ Fab tig&lioR 1iB@iy)gnd anti-
fraanents al so conpri sing. .any conblnatlon of variable

BREY) (antd ) Aniborich feclidips 61, aeild antipdicyio@nte 20

d O nRkiBSttic Ml RAANESN P IScFITHMRESRESE khdiwn thHROHFBIN Sre described,
thereof for use in the diagnostic and therapeutic

et ds WP Jercaste WeraIR mmpaglaaligerdniibeilyfmdeauigs pf the
ani {iRdnG0f b He Ik ek G, tilngI%EaI%g{ W@mgl\%nd E’g‘{ff enakby.

the antibodies aré derived
donlgey, [e6ablsGe, [egdalisA | canid Agd2. sicg), or@ah@ass of mnrammglobuhn
hor S8 chicken antibodies. In another enmbodi ment,
t he varlable region may be condricthoid in origin
(e.g., fAntiwdhizagkents, idsludisgsinflerchiin antitiodemntiay comprise the
nti LN '
()a apglge ?eﬁongsg %foﬂg ﬁr 1%%&}?1%% %bWIF]%r/}e an éé%g 9 E&P 8 gic thg
antﬁohmdmgshm@ob@bredhﬂ yom, hmh@;[B ddmmmogllmbndluded in the invention
lAIt ? a{;%ﬂ%ﬁg 1n8%1§31§$ %%ﬂc%éwéggg%zéﬁgg So?vana\tgl]é region(s)
PCTJnUSa’ZElage! R8RS 1, Cransa@ensd dorhdns. onmwmemlmnimumemﬁc
| gl obul i and. t do not express us .
PE Bltﬂr‘?qrjilior “é%mdgf‘sé:"f‘%“&ét&F 4 {hesAPSIEF m?tg d%g@éﬁ §dgherein
25 N, m¥ 52 deHEEMEm MRy anifal %nﬁﬁaudﬁﬁ Kugshaa hﬁﬁiﬁ{aﬂs &refadably, the
As used herein, the term "heavy %aln Eortlon
i ncanfhetiesang drsivad fromduman fegme; @nb%yp rabaig goploByiAgH Pig, camel,

I MURARThQRUbE EhidkeRYMiBBRE. Nin aAoBE PR R HE ﬂféwaﬁam&e%%n%ay
heavy chai'n portion conprises at |east one of

dorksi sendricthpiihgeorigin (6.2, figppdprks niAgdised herein, "human” antibodies

include antibodies having the amino acid sequence of a human immunoglobulin and

30  include antibodies isolated from human immunoglobulin libraries or from animals
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and/ or | ower hinge region) domain, a CH2 domain, a CH3
domain, or a variant or fragnent thereof. For
W@x®a63371 a bi ndi ng pol ypepti de for use in thePCT/US2007/080925
i nvention may conprise a polypeptide chain conprising
a CHl1 domain; a polypeptide chain 10 conprising a CHl
domain, at |east a portion of a hinge donmain, and a
C%éﬁ@g&icrfor éhe 0B RloYdRM i G8 e RGd b uB AR tBdt RO ndt Sebtess
domai n- and a CH3 domai n; a pol ypeptide chain
confPPESIA immTpeg a5 deseribedaata ando B examplen, H-SPage No.
dorrga%@ 59R1Y I@Cgﬁpgp%y n, or a polypeptide chain
conprising a CHL domain, at |east a portion of a hinge
dommi n, A% us@Hrelortbd t9rm Sivdvachaimoinmgineludpnaraine aeig requences
b
SRS PR o FOLRRRLAAESL (P ARhABOL LGt
Furﬂmmnmﬂwn0bmpdwngﬂp@tmpsﬁtadélﬂ@mmusdnnmﬂkheumwnnﬁdmm

i nv ion ) 2ast rti . i
G0 SR PR A5k PR BR800 20,0 RIRLY
aboﬁr@meht thevebfl Foeexanghés; sbmdnhg pb}ypmﬂe 6dr ver ditiainyensikin hlay
in the art that se domai.n eav chai n
portI"Bhsy ? p?JrﬁR?pB‘i Lo} CPPBHSI%% ﬁ?ﬁ‘al{l HRY'XPS eicﬁam

10am cmmm@mg a @@q demgie, 4t ldamn atﬂa)endmaﬂ‘u thilgk YorRfing mnd @IJy2Rigmain; a

ant RGP G SR <EAPTGEAE o FRTHG #RAgEreia PP AR g

derdovptitimes duhabasih, Aiesdagpetbngainge dbhginheawC:gidindin, or
portions of one polypeptide chain of a nultimer are
i dearﬁqlﬂ’ﬁptheéhﬁlﬁﬁé@l’%n%a Sekdarerin ot bpe prrdien ehahinspgomain, a

t hecHzrmJn{ahfrﬁﬁd a &3 &A1 MehYthe@doYinfieh olypeptlde of the
ortion-containing nononmers of the invention are
ot INyehERR PRSPl Eeatdn dainearRriviphdfrat depain. Blrfﬁ\er, ge
a %Jl(in?g FMpeh I8 yseh A '1Mn§dnt rﬁgly lfa&r ANdAa Jo?tﬁon of a Ci2

exanpl e, a bispecific antib heavy chai n
po rdoinepirs(ec, o4 Obpmwfr?gckﬁolomgm Ad eetff@“rh aboee, iitrwitl e understood

gieﬁggb?l?&ggrd]i@%kglf @Qﬂ%aﬂﬁ&@%’rﬁalﬁo@% AL ML) ngbso?@éﬁs)

ferent 1 nmmunog in no ecu
Formaxizenmddfiedsubletattheshairninporing and skuence fomphpidtdelly

ﬂpaxxgu &ggﬁrai%kﬁugH%oggﬂgln derived froman | gGl

mol €cuf nge regi on derived froman |1gG3
nol ecul eIn cdrmrammt(]imzo antiaogitse or antipeabivdiaf &hgmeny, tartants, or

S BSOS S s TGRa 5 TR TGP bt 5o Rientids

r egihoin ocﬂe imut@aer akdid@aichl to tHoedmbdsebGHd polipleptids|cRaiaelthei N

part, froman | nol ecul e. . I n another ex

hedV “E‘ﬁ%\r%# @%wee%ﬁﬁwm@ewatam%@?w%pﬁ@@ invention
23lerdry 86tiddnfcd AF §r exhi ) Abh mPASmdTM 6 CUmBri@ncliffédntR@akét,

froman |.g&4 nolecule. As used herein the term"light

chalplipsiit; Brmingnier tiRgleapPiipecifici atibdlyuences 5

deri ved 1t Q@ Qhélﬂ'[ﬂ)iﬁ@ﬁﬁ SaWiddind doBpeptddabinyse in the diagnostic
Preferably, the light chain portion conprises at

| eaapd tispiEepfmethagds dgseloggd heesammay be derived from different
immunoglobulin molecules. For example, a heavy chain portion of a polypeptide may

30  comprise a Cyl domain derived from an IgG1 molecule and a hinge region derived

from an IgG3 molecule. In another example, a heavy chain portion can comprise a
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Anti -CD20 anti bodi es, or antigen-binding fragnents,
variants, or derivatives thereof disclosed herein my
wheoodestri bed or specified in ternms of the epi RCPESHPT/080925

or portion(s) of an antigen, e.g., a target

pol ypepti de (CD20) that they recognize or 10

specifically bind. The portion of a target polypeptide

t haﬁmg%n %%ﬁ H&ALA Yn pm SRSt IldlechR@n&NS p4HeAroki Adk0Y
0

domai n an antl dy is an "epitope,” or an

" anPPlgarg. cin aﬁl‘éh"éreﬁi”ﬁ%lﬁta heayy qhamq@rﬂoam/ pprisgé chigpric hinge
CONRLVSE irfpa?t. Hgﬂn%n@&f Higﬁculp'a'ﬁd hy&lncﬁbﬂﬁan Ig‘@mweaﬁé at

| east two epitopes, can i ncl ude any hber of

epi t opess wedlearicin, @e term "lighechginzrorting nlﬁthdvmmmﬂ acig fjefluences
YP [ t

5t &n@éde%élﬂ%l 8% gﬂmgﬁ;o%[aoﬁopglﬁ g%{t %%% y%é%%i% 32 a8 éﬂgéhﬁﬁ rp‘oﬂ?o'il

i ncdom@m@nlepﬁloy@e&n%d@r Gldments, e.g., an epitope

may inclyde i ni o

si ze of Aglq pCﬁ%d: %ﬁélggﬁﬁg po ynglée‘i{ g’gdlﬁg en-J[_J1 arﬁgnghglud&vatlves

antthﬁed}dlﬂc®sed lvotig hitay bo dd:serﬂ&kd@mﬁp@xﬁed 1rt tnernﬁs ofehcaapiitoiee(s) or

aci ds. pt.i de or pol f er abl

CoEIRD! oSt Bk i R pESpRik PR o5 e h@Petzss
10andspeEfiallp badde rmab pyrtidd) ofkeﬁabgeepblﬁiepﬂlcﬁaaﬁit spdeificallyl bitdrarts with

about 30 am no CIdS n recogni ze an

i wiiet Rafite A6maR opa il e, wiies e or m

t hedegdtinHan@C AdscEPIBDHEIdR %a@@ompﬂdetacbﬂ%ld’@ﬁtdpd’l elit thsically

contiguous, and in sone cases, not even be on the

s anfOmDHassET [§ast SHAFMLOPFsmandan mca@'@ ARY RUHRRSH O PHOPSefPPRfng

or Rohy RSN EOISRBLA, ARE typ8 6PLoEE e rnfd, lit SHRAD be noted that
antlbodles of the present invention contains a

15s e qaaile fRiEorst oyt targshialypeptide mapsbe s dngluds nogrpolypepside glemgts,
% oy epﬂ%eengf ﬁ&Géiéa{oéaYbo%dﬂaé%ﬁfe chainat least 9, at
Ieas | east 5,  east 20, at |east 25, or
bet ween Télb @umrrmsl 128 ﬁl@@gptlcte@r n@mqu%mtom fonemantibody is
co
oi oo SPe R A TR i MlinCheR, rEYdcTR G bosERL tftopes,
t 0 aeferablyiconpm ay lcastistxsn anorc gericribln di logyt niloﬁmdmosapd:ferably
2%2%%\%%% t ﬁfeasgl no%t g% Eogalb C} 3%%”21‘60 ﬁ%laﬁogﬁl g ?ﬁ can tré’cognlze an
Ac Cemtlgemtgpdpode dsﬂpoiypellﬁfdemm tts temar}aﬁona,r’thet foidy aclds mmmhsmg an
spe%lf cal %b ? 'g bist %o
t ha® ks TS5 A \%“8“ gf'lgusa%% 18 é?fn% *H%S Hlay 43 h > ni}ac same
’rA e @B’Ea@ dhbian T thg \g%sgrg é‘tgg‘i‘@b&}) pe%g% ?Ig)oﬂ.@aﬁldé%bﬁ@ﬁfr&ﬁgﬁyéd by
{t .
CT% Bséé%%%n@g?fg%o F e ieromh i FAEe %@&“é‘ﬁ?‘ﬂ"ﬁﬁ@ ofphlsagt drdh

25" spiegt 5i€ichyt's, dttSea@ﬁ'E%d?@ﬁr@fefhbl}Dat%éﬁﬂg filedshe at Tegdtab ] &Y Rast
afflnltyb whi ch _a certain anti body binds to a

cer PattiCaspih apleast By or Bypgh about 13re ?%law%ﬂ Opgon-

deedfRflglods Aave adidhbasso. specificity for a given
epitope than antibody "B," or antibody "A' may be

sai d t o B "ﬁppctf@a]@plplp@ﬁp"elt is@engipliyHnepnkihgtparangbody binds to an
S peéf)'ltgﬁé:\h& ¥s 511?1%@[1 BlhleQ@OJl'ﬁﬁ, Mgkt &d bﬁféﬁntg%ﬂﬁuls Bme
30  complementarity between the antigen binding domain and the epitope. According to
this definition, an antibody is said to "specifically bind" to an epitope when it binds to
that epitope, via its antigen binding domain more readily than it would bind to a
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By "preferentially binds," it is neant that the
anti body specifically binds to an epitope nore

wo 2wdédz7t han it would bind to a rel ated, si m PEF/S2007/080925
honol ogous, or anal ogous epitope. Thus, an anti body
that "preferentially binds" to a given epitope would
nore likely bind to that epitope than to a rel ated

epi bR, uﬁl‘éfb’fbdteﬁ%iﬁh THY Eima eé@icﬁwlg RRAYie®BYo qualify the
cross-react with the rel ate epi t ope. géway of

nonelative affipigy Ryscebiph & cerigin @ﬁb@%md%yc IeGHeP 108 gxample,
bi néiiltlﬁocfy' "AS tma %@'d@&ﬁ&l tB 'ilgxteearlﬁ ck %e@ﬁcit fdrb ngeH gﬁlt@@ 't}gln

first e |tope W|t a di ssoci a%ﬁon cons ant
i s dngibedyt "Barorahebadnt Ab ody be saroftand tolgpitensd anﬁépumgb‘p@

n [ lve, an antibody nay be
5Icons?&g §r&h£h%gis fgll il l%bgﬁl gen preferentially if
it 15 biByd'preférentfaily bmdebltuscp®nv\ﬁhathhwnt1@f><ﬂy spetificallydinds o an
at t I
e PR S8 E 0By Aoy RO RIS T b M orhMicus. o
norenklogousiepgopex diy, en adibodathti 'lpmdigrentajly bmdsd'dnalgd&en epitope
to bin first . |to refer it binds th
£ § S i B iR R SR R 574 feied gt P i an
100r Ckeltlﬁo@'fmd?&gﬁﬁstreﬂdmitlem rélhamegitope. anti body's KD for
t he sec ito I n nother non-lim:t
exanp! o IR B Uy B R BN AR diPHtS SBIed ' indes frs
epi dpapge peRfcatiARtif ﬁibinyls saﬁd fifst dpitopswithe di‘sgcrc&holewnts@me(KD)
wth an off rate %Péi? that is less _than the
ant hfdulpssthay the ayti Knéorgéwﬁ%fldee@rt%p an aiqihes fop-Hjting
NONsxhinflet amt@a@rm{yeoe BRsid A& to BAdY ﬁfﬁf)énﬁgenfi%f‘éﬂeﬁ!@dl@(ﬂf it

to bind a first epitope preferentially it binds the
L¥ i rijpds tepfinoipeiond With einafERif hiptiyatlept Oqesordftf of waghitugglgss than
or AL o Ao ROR] 4R ée@@rﬁi RER. th En Al hBRHNithh o 2Rartf10fah)

for the secong epito e:pn anot her non-limting
exammpbedy raary tereonsidn tnﬁv}ndweﬁrst@@ﬁ@edzéfrfe@nmaélybf ipblings the first

fi refp‘ito %eafﬁﬁlﬁf ??ﬁg‘&t‘ 1945 aoitofrcllé.ést %ﬁha[éegt%&eﬁ%sftﬂaﬁﬁ

epi ers
of mgwdyfalﬁlefdrmettdnénpltdwe anti body' s k(off) for the

OS econd P! 1%0?196? no?ﬂm%mglfbgrg 1e. 3 aﬁp%odg%ags Ieg é;%reﬁl to bind a first

agnent, vari an erIvatTve
nayephepq&eﬁrehﬂalb’l ifid bimdg ¢he diedt epialpy pehtan A€ rake gigbiy eldlt is less

her in. or vari ant there

o EatoR By P  RIFD L Y aa Bl o e B Bdrypte, an

10- %tlb&%}lcmab be&o?fsld@%dﬁg%ﬁﬂfﬂﬂr;ﬁ@ltd&-pﬁef&eﬁﬁally iMpb#ads the first

prefera ant i ba of the jnvention - 20 . ,

L EGRIO ‘ﬁ%‘%‘%‘s%g ﬂtlf DRt 945 0“&%8 %I%%%ng% Hygy the antibody’s
220086007 thd s&¥eid ?55%9@ Th @882 Bon-DfiteR cdarhBle inAdtiBody may be

t ar get, polépeptl di scl osed herein or a fragnent or

varsoatiferehiorhaka fing; eprorgPreferentialtydf it Rinds thy firgt é%@l’? AR an

or MRl thdQs & 12hsdiQo8Eerslof R8s han hHbinkb: th
o kB A & 1.5 X 10- 6 sniﬁ%nl 10-6 sec-1, 5 o St or the

secqndgpitqy- 7 sec- 1. An antibody or antigen- b| nd| ng
fragmenty, éﬁﬁﬁb(ﬂz% 'ant‘i)g'en—q!)ﬁ{d'iﬁéaﬁdgﬁf%ntt, bﬁ{aﬁ{?for derivative disclosed

30  herein may be said to bind a target polypeptide disclosed herein or a fragment or
variant thereof with an off rate (k(off)) of less than or equal to 5 X 10% sec™, 10
sec-, 5 X107 sec, or 10” sec™. More preferably, an antibody of the invention may
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5 disclosed herein may be said to bind a target
pol ypepti de di scl osed herein or a fragnent or variant

W@ b@seex77 th an on rate (k(on)) of greater theer/v82007/080925
equal to 103 M1 sec-1, 5 X 103 M1 sec-1, 104 M1
sec-1, or 5 X 104 M1 sec-1. Mire preferably, an
anti body of the invention may be said to bind a target

pol peRgith 8Rd @lltasfgét%@geﬂ%ﬁé @isﬂoﬁ:ﬁ heRinf drAGHBREnQr ¥t ﬁl@feof
thereof with an on rate %reqter than or equal

t o Wiseneft rajqkedip) less tbam@rfawl MS.L RIRE RS (IEE VS D PUNE

5 XgHQ8: Mok KRG, 168 AOTs MHbISC: dr 10AaNt i body i s

said to conpetitively inhibit binding of a reference

ant i body\ntantibedygirgetiecabindgisdragment, visraat, er daitvpiaye tkrereof

[

B S R A e T Y

epi ﬁrztgp@nt @orpett nlterasoéwuth i bi tatofi(onpenf ghrated ae prequeldo 59 M
any [ e_al f apphe

EL] s§ 296183‘;\23%& lAﬁT‘%t 5€ 1djr 5rr>g§/04g\é 5@% ! N{o‘f@&@%}abﬁy, 2

c omquébodyi of eﬂeynvemholbmay b¢ satl tng)lrmifa talfget p’odgfpepteiecd&closed herein or

a0oh TSP el Pl P g From Sertiey Sy R

10usedc” hsr;eumf Mt1 be tﬁfnm aa‘cfl;mxtm Mr'etel sr 100 Mt' seedsur e

of the stren of .the n i ndi vi dual .
opi t ope Al THCRS v GERHT G RHB G BBAMERT i Sese antibody o
Sees giveep@ofih if itiprsféromiagl balls to(tAR8FopAnd thbeghe@Shat A blocks, to
Labor at ory Manual Col d Spring Harbor Laborat oré o
Pr g8 dogige. dgndyngpd sre@lrn%antl dy e & aREPRS: (f;ompttivedphipition
aVﬂa&k} Bdeter@fnell 8y iy méhsd l@db%anh thebafdk Eiaﬁﬁbl@@oﬁlﬁb@mon ELISA
onpl'ex between a popul ati on of |nnuno% obulins and an
l%ntqsgeefﬁ Ap pritborly may hesaid;iecomppidivelydmibih biaging of B gefhrepge
an J,ppuagh eRuh L t ) €at 1 %
, Har I ow gt %gvggeegltgﬂ% %awgb?)f ?/t Pagt 8?2}') "at gd% tt7 g%b%t Funo0%,
t heoraf kpsid®%. 25 of i ndi vi dual i nmunogl obul i n nol ecul es
in the $ "
t he val %%2# Jgfé‘ﬁér@ﬂ twé treﬁnnnﬁﬁlglgf O%Fuﬁ%r?é]zsl%g%g ﬁ%asﬁlglll ﬁ)Ofthe
Fo rbmzdawmﬂ ag,indinidual epitope actﬂlithﬁﬂb&t@ﬁ@emnmurbgkohhlmmolecule See,
nocl n ar | )
(e A B R RR P AP M BB gty
be Imberam‘ry Rfegt 2@d/d:dj) fages 2XA2Y. -ACDHiREd Mélnhhﬁdteﬁﬁ "oiidity" refers to

30" ael b oL R SRR o R B o Y P gy and an

sp a@mgmﬁ ¢hat 3, the ﬁﬁﬁsncmﬁl dolgiitin€4tRESth of @eiiwopbulAsmixsieewith

her theterm ross rea t refers to the )
abi ??‘%}lgS‘F 6 e%n eyt P@B%iq ﬂ c’X‘fIEB]FY léﬁf‘éatﬁiioi bﬁg’nt,he pignity
23 ea@tindiitiil anSeeNbuRN hb@eiles i@ thRpUltordWith bcific epitopes, and

LEGALO2/ 30555587v1 AttyDkt No. 050827/333624 WO
200870 BB nCisEef f@gmvmé@gh@ and dhepntigiie £6T HepREe et wo

di fihRFLHn ALY ol RHRShRMHEFantiBEHSand 3R aftiteh ROEY Highly
cross reactive if it binds to an éepitope other than

t heleRRtEng prafons HEngtiEd siahes p pplyaier gipuldiigene ef jghavidity.
reacti V@\n@ip(tlbﬂpﬁltlggﬁl%r &lah‘bfgeﬁ%cﬁ'ﬂg@agﬂﬁﬂﬁ \Qafrlaﬁtlé] ridditives

conpl enent ary structural
30  thereof of the invention may also be described or specified in terms of their cross-

reactivity. As used herein, the term "cross-reactivity” refers to the ability of an
antibody, specific for one antigen, to react with a second antigen; a measure of
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features as the inducing epitope, and in sonme cases,

may actually fit better than the 5 original. For
W@xWAP63371 certai n anti bodi es have sone degree BET/US2007/080925

cross-reactivity, in that they bind rel ated, but

non-identical epitopes, e.g., epitopes with at | east

95% at least 90% at |east 85% at |east 80% at

| eaglatedB® b@lved BRSOt adcchRATEst0%0 TRls, b @R Ibo8PXocross
at | east 55% and at Ieast§%096|dent|ty (as cal cul at ed

usi tftive tiduadsinamppitone pther thgnthg onethef igfsed itsfegmation. The
her&bﬁ)reatcf?vcaepﬁtgéee%eﬁaﬁﬁy SRk R Rany P t1RREM OO, IEEﬁéhteQ? structural
said to have tTe or no Cross-reactivit does
not fedhigel asethp indpeing qifitone. [apd &) somg §a95 Iyaylagigll ﬁfdwttgo%n the
4 es§; g?% an 85% less than 80% |ess than 75% | ess

t han | ess than 65% |ess than 60% |ess than

55% an (F of esmpldy masw&ib@khmhawsoqwegab oﬁd;ratsgfdacmisim dn that

cr

rerURETE RS b b e B QR 20 p R R R S84 Jrtcas
15 ¥peat kag '85%oart lastc&é)% ai lnase ES%;}‘[:D di:astl 0%, bt ldees5%matt least 60%,

bi n ot he nal og,..orthol o r honol og of that

i 350 B o<B05Y 08 1Bty B CRpurRd HRR B rh R the ar
106 r mﬂelﬁftcﬁlbedﬂ&lfélﬁ)l’tb a ré:ﬂéreﬁi&reipitqiei xeantitolig g be efid totave little or

i nventi on ribed or ecif nter

o RS TP E * dag1oh Py cpioas ik Fouh o dr g 90%, less

I Nvient $96.1esPiiRh 807 RsdthndT 39g 18k tan i701.eRsd e 6536, 1ER @R 60%,

20 with a dissociation constant or Kd |ess than 5 x

10- 1255&‘1%@‘%2 am le§§ tkanli?(ygldmtlti @sgalml a@d Rsmg_@etﬁypdsll@loyynm the
S Xarﬂ-@ld@le%bé@he@elﬁﬂ to] ré@er%QClepM)pel Q\nGanM)oc@/ rﬁayl& d%eled "hlghly
10-7 5 x 10-8 M 8 M 5 x 10-9 10-9
1510-sperig” for gty epBope, l_t‘@tdms lmt bipg azmotlb@r aslak@ga@thmgmr
10-fknol OthaggeI; 13 M 10-13 M 5 x 10-14 M 10-14 M
5 x 10- P5-15 M Anti-CD20 antibodies or
ant i genfbntlrﬁlp%arﬁlba@mtagngeuéxﬁdam fsagmrentevarigats pyasivatpss
t hetﬁ@r%f Q(i’fthe 19\%11{15]1}/ il élg’)@bmcr Bd op}eble&hgcpﬁl%lliﬂs%f theﬁ bgﬂdmg
bi specific, trispeci
mul affisiyeto |afp|0typtm1,de néthn urrvgntldmatPreftrrerdémugmg #ABsitienidclbiattigse
202 40 BRI L LARRY o &RlLh ReoR A9eRY NPT R)[3M 5x
) rote 1'ns) at’ e same
t| rrm MmdM 5vmm5ne;1oafmam iG(CDIZDZH) it 3 booiyMi 807 M, 5x 10°

o OpaR T 15 APyt S PRERues <3 e ioay Mop x 1077 M o

epl Mppeso%MhW%Mc;a xa 0Bl Mpnm‘éMse xplolypept iodeémr: eact s.

NUItlspeC|f b di es .specific for different
pi t ope SA éﬁ Oa 0{@3@&@6@% FRLANCAS W]Ets Rbcflerlvatlves

25(35%&%&3&@26%%@&@586@6&1& e&ﬁ‘c‘f f L3207 RO BRBecifee, or of
t ar get poléwpptlde descri bed herein or may be specific

f Orgr%fltqrémﬁ e(ﬁnglgyp g}ﬁgrp%thgrslt regeangzes, andehipdsgo two or more different

het §/18hR @RSt SRbhORGnorS UER @B atigBRLE go bRAGHS at the same time.
pol¥pept|de or solid support material. As used herein

Trusrwhethes Py € D2 ensbedy i "mRROSAERRS OT GNulgeicaifie]” 412
bi n@ﬁsﬁ&lﬁc," refers to the number of different epitopes with which a binding

30  polypeptide reacts. Multispecific antibodies may be specific for different epitopes of
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5 domains, e.g., antigen binding domains, present in

an anti-CD20 anti body, binding polypeptide, or
w@ioshesdyl Each bi ndi ng domain specifically biPcBUS87/080925

epi tope. Wien an anti-CD20 anti body, binding

pol ypepti de, or anti body conprises nore than one

bi ndi ng domai n, each binding domai n nay specifically

bi @taig@?p&@@ﬁh&ﬂieﬁ&i%@d hérélﬁ oftfhay BOLJBRIE Yor tﬁr?ettﬁt\@fpeptlde as

bi ndi ng dormai ns, terned "bival ent nonospeci or to

di ¥} @der alptapipess @Bltopﬁo%uda?’ﬁ lptrplagRHs @Plb’hel’(t% or solid support

bi ngiBgydomai ns, termed "bival ent bispecific.” An

antibody may al so be bispecific and bivalent for each

speci fi distuged haseipghg terpi 'é/plemw' irgfers gathe aymbesef potential binding

nt €5,) L0,
i do@ﬁgi Sa.) anti géh ﬁH&BQg&T it é %kéﬁ‘?ﬂ]ban Cf&.gsd 2K E%dryrhtandmg

nlnl I es>'or domal n ant |
sipépieptids, biantibaiyt Facit bibdiog eanaimsmcifistihddsdsone reilipagWhen

SRRy S BA L BB v

Ap rjjlndlng:’ddmhaln Naxh, biRDOBd 2DV B4y sm:dlflﬁﬂ[}ﬂfhﬁlﬂﬁE 5B emthm, for an

di scl res of .a whi ch ar €, or at
e DB LR bt dn ol G p D SR RR By o erent
108N cephvepdd Ofd s arddntib ok iftgtwiol iy @nteisCleirhaid] blvfaIEht blspemﬁc." An

insta 2/ 096948 an 00/ 44788, the . .
< BEB e Y TS RROGRS i o oA SPap i g "bispecific
r ef etrpARet HEb&IIGR!). SﬁencgEem@ﬁqabdnywntP@EEa\%%npmhhumaas loP B¢main
WO 93/ 17715: O 92/ 08802; WO 91/ 00360; WD 92/ 05793;
Tutdeleigd agfibodiqs raw g made. nyynol . 147: 60-69; U. S. Pat ent

Nos. 4, 4/éhe888 bivaehilehtibRilos, shdIrcan S 8t malanéﬁlgmgglgdescnbed for
5, 601, 819; Kostel}%ﬁet al . (199

151 4 g0y I § 53 Patpn ei/73dul§§y5 $Q7d7?0éa$ 84 33t3h@1ds[€r§u1?ﬂt‘fnt Appl.
St rpll WR 0888263 §Rd Sh0TRISS 2adhe d£ODSGWral LPRNRA atche

constant regions of the various | munoglobulin classes
ar emqmmrateQBy tefcsouee haing Saspetibie tsitrayalqnt enttbeding, angHmethods of

dorﬁﬁ%rl{?éiﬁ]ﬂg 2 dﬂ%§crfbg(? BThg cE Sh R 6&/0&@4‘8 %R'i Wéﬁﬁ&ﬂ?‘%&;%e

an | gavy C a|n and thet
dorrﬁi;qlﬂSulien of bedlesf wikieh are urrcsll)O(amdstW raﬁﬁnen@ lteeemm Pralgpnerally, PCT

gt AT L AT T A T

i S @M INg. hermvhad7:6669;REeS. HatemgHosr dgi7oRODHM,7an,681; 4,925,648;

| A% 0L eRLRISD IS5, 30, 0 dredsper el
chai n  malpeeubhslytingtatel) theralsunitetrgeturef mlrthlab Aitensiesdl due

244 tq residue 360 of an anti bod usi n nventi ona
nu n%@iplglﬁ B Hifer Nt £5ne Q%%a 2(31%1/%18 HBHu ytin Classds are well

2NUNBRKHNN s usedTherduEGRLIOR] BAPRRRSYMdcIiet YHnilNOterminal variable
050827/ 333624 WD 2008/ 063771 PCT/ US2007/ 080925

sy stoan ofiid imeenegiehulip heavy ghain gy the fpgay Pnbd@%v"elﬁ?lu%f‘ééhe
Kabg@tt (EDsimifd terifal) Sdstant RS o B AR P indnSund oGt & HeBvy

that it is not closely paired with another domain.
Rat e, ThosuNdem#r Enrdiieeriéhibe Vodlometipae &t aniphigipigaldp ghe

' ntlﬁﬁ&%ﬁgn Qieinviﬁlﬁﬂmgélgbw\fhmeavy chain molecule.
30 As used herein the term "Cy2 domain"” includes the portion of a heavy chain
molecule that extends, e.g., from about residue 244 to residue 360 of an antibody
using conventional numbering schemes (residues 244 to 360, Kabat numbering
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CH2 domains of an intact native 1gG nolecule. It is
al so well docunented that the 5 CH3 domai n extends

WO e@a063Tel CH2 domain to the CGtermnal of the PEIAIS2007/080925
nol ecul e and conprises approxi mately 108 residues. As
used herein, the term "hinge region" includes the
portion of a heavy chain nolecule that joins the CHl
don®iBmt shdtrBEdelZ3 AMRED. nufdblSndWyBER); §R K88 FOPMII HES.
approxi mately 25 residues and is flexible, thus
al | 'BWi (g domeingifuaninpe ia tht Ay nod glopeheprited Wiihiapther doagitons
to RRNE, WRdERERASRInkNeq c'illb'agfdritg gﬁa@rﬁ%r&ﬁ&g&b@ecﬁmewﬂ%et@o

into three distinct donai ns: | ower

hi nige dporeiis ot ai Rpgsnagive G m()l;@glgg) It also|wﬁﬂq@gumented that the
6
o

at mvmprﬁrets@pmmt@xl% r@g}élteel ne conprises a thiol group

that ca 8. uJS?d lge%n[in e ﬁ%fn% uﬂirl%edrg 1 19'nig l]%es kﬁ{e A gt?onvgf b ?Aa%y chain

second t n nos ural Ty occurring
nol recledvdsthatt hm fBIeIZCHéi rdméin to tgiCh@slomnid. [Thiskégke lggi@ comprises

di fid d the.tywo. .h hai i nked
o PaiosFae sote a8 Sl SRS MG e 5 R R HaBten
10an thindAZreg®h@ ridie ilKrpaidemtlymiengavggisySdae ise (ybasiidddaiito three

226 .0r EU nunberlng her ei e
C ording b TSG VBN OO o Y e dPae o AR A 9%

ant ixhoglyl. Wiek@33n the i munoreactive region or SI te is
obt ai ned or derlved froma first species and t

const antASrUéﬁq ]&’ﬁell(l &R 'hl.hsylﬁéig bpt" é}&ctludeﬁ)%etcp\gqlenépond formed

MDAk @d th & sulfd G aMELariinb Acill Bﬁtélwlsésmvtﬁlm £t thhcan
obtai ned froma second species. In preferred )
15en‘of8€111 Aditldide hend rbgidge withysasgnd gl gieupr Ingnesenafpply pgeurring

f 1 oean QR utH@@H B Qdﬂr@Lere £i6nGhre [inFRBS 8 dRKIFRIE bORE &k R0
t he “const ant lon i s human. 25 As used herein, the

t erlreaviedhging e@rl_ eipt Wablsyﬂﬁdeé)be@ssat pesitins apmrishouing t 239 and
auéilﬁ}gﬁle\ﬁ@arbla@gjkuﬁ)e?g t er %&%&n%% of Bf@ ﬁ%\{%bgfln system).

in or east part
replacedEnEmbmﬂ@mehmmnmﬂﬁmnﬂﬁﬁmnhmbﬁmdhb@hﬂdbadyn@hy

d( no W‘E‘lbg'dl%/ ereng J[he){m%n?cbreacltltfe 1?:%10% F @l otk))[Xln!:gdel rrtdegved from a first

ionre sequence ¢
AI tdpecugsrantilﬂe dohiRent m@yont(@hdnhmayeﬂ nitacm,rpaml alnhodjﬁWnof

the s cl ar even 30 S S

IS ORTER "R PP P LG BRI BT RO RS Yapreemed
envinsigdekntsiad tafdaebifdRs regionlor bie: Widlbefeth 4 fi@iMaian source (e.g.,
anti body of different class.and referably from an
anﬂpﬂﬁaﬁrFWBﬂ?ngﬂFFQP%ﬂ? %%%Ef%@g “An engi neer ed

2:nt i bodyAsivded hoddin, LERGALR 2ndMo&0& SntibddyAtrb ftfkb alNentibody in Wthh
050827/ 333624 WD 2008/ 063771 PCT/ US2007/ 080925 whi ch

onehgraripBleglomgisip eitheehirdetyamnlightran o heth isaverel Sapt lsest

K NOyyRia RGGcdth &Gt b orleor nBtAEDRY bt aftityATBAKNRAVYeGficity and,
l'ight chain framework region is referred to herein as
a 1f necessary, by partial framework region replacement and sequence changing.

Although the CDRs may be derived from an antibody of the same class or even
30  subclass as the antibody from which the framework regions are derived, it is

envisaged that the CDRs will be derived from an antibody of different class and

preferably from an antibody from a different species. An engineered antibody in
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"humani zed anti body." It may not be necessary to
replace all of the CDRs with the conplete CDRs from

W@ b®sdeaTor vari able domain to transfer the antP@BLS2007/080925
bi nding 5 capacity of one variable domain to another.
Rather, it may only be necessary to transfer those
residues that are necessary to maintain the activity
of hieh b @elor®! RN EDRRIEdEa a hdn-hndnWhtiB&RE of RERENpE&Lcity is
that the framework regions within the variable domain
i n Sfirday adpmpp fervy enbighs chagp fia@ework segien in rigiFrdAe forein as a
ant "hQBQﬁﬁzéHBa)ﬁnGéHWr 1t3By S0t & ﬁécés@ar& ?o%ﬁl%!&ﬁal&ff tﬁbu('f@ﬁs w1th the

orlgln I n case "t hese franewor regi ons of
hu rmmpieéqjCDEﬁ frpmdhlﬂyd@pevar@ble dpgintte tragsfer ﬁh@l amvgelmmm\mg

T oo TR St piRea e douh L ARbeY Sk 0o Phy P ossary
vartrabfcethdemaiitucs ghat &re neassrgivrie eradainilchichvityhd the target binding
corg gspondl ng position of the human framework
reglon(s) of a wvariable domain in a heavy or |ight
chain, dris fothiar reofgnézc thaathe freokcaoki rmmt;s wifhiflfhe variable domain
necessar ntain pro bi nd or_to enhance
o it DR e anBt BEr o Aot e SRR Syfén

10t haksithas obmﬁﬁanemim aewikich ¢dic thascSframmowvelt regioud of thébdnanized

amxt re qf nd donor .frg,

- oSG ool T ur arFiee TREPEPE e ARaETEbt gne or
hu nfﬁ&efrdfsﬁiﬁEWtKe frﬁ@éxﬁtﬁk tegfdnVs® Bf thB o Phiddbid dodiasn &athe
forth in, g S. Patent Nos. 5, 585, 089,
5, 69ginoged Wi 18913‘3 cpEroSPORMAZ BOSIEY, ob thy human famewprk rogen(s) of a
Wi tmlablg Qoﬁlm ICPRROY 8NEtt Maird, BPB&L Vth hliBEhikdd S0 it |
ei t her car I‘%‘/al ng out routi ne exper| ment ati on or by

1 ri @Fesa% teappigiein pEerar Higding op st cahncg bindiigtte the 4{D20 antigen. A
enghLRes rﬁ%ﬁle%rk r@émﬁﬁﬂaﬁ%g hadHt éngﬁgéfed f7Qhis %ﬁﬁ@ lRuld thus
humani zati on of an anti-CD20 anti body can
es senrist 4 pixtye of bumpracng dbm@\ﬁiamgwmkeem@mh@@d osfrefpired trherein

22%5%2 Béﬁ@él@ﬂ{u%a(f}‘ %gglro]ﬁ} reg% " (Ci]?%g%g u%gaﬂl%ﬁons%ét forth in, e.g., U.

3325. 328a32%; 5.981.019%§.693, %61 éJ693 76298@) 6, 541, Bicie will be well within
39; 153 6 r
202 e? %%521& 3?‘[@%5&1&19@ ence g erB}/ EarEym oruggopl)%n di ng
S eqaxpmm«mmi‘on ar hym‘nharmlmrnor €A} tanbtainadyinctiSed cagis@red or
U Pat ent JBIO%g 5, 225, 539; 5, 585,089; 5,693, 761;
lai5d alI88G 205; herein incorporated by
r ef er end®r exbitPld; BGhiAdizafign bituiesnti ZapR0amtibodyldRbaesk értialty
one rodent or t ant

woul d. 30 ris a
e\’i&o%‘?dﬁo ﬁ:ﬁ Yeng el“ﬁﬁ#ﬂ?r@&i"’fﬁeamr‘ﬁmk?ré PBNL! B (lgg@%"’m
2varinabhe- 5d§>rmwhnghn Ezh:ﬁ (me%a;\ywcz@maémﬁsughtv&h@dyen ef uit(negy)
humani zed anti b In sone |nstances resid

wi treqee pe kY éﬂé%@r% TRHITHHE redenbrampnt fesfeat CDBzor CDR

L EGALQAL ISR Eiedn it uehiQs o@éﬁlﬁ@aﬂa%ﬁl’cﬁﬁz‘b Abhody. See also
2008/ 063771 PCT/ US2007/080925 vari abl e domai ns of the

hunfe:Si Basent Xies - BB000 2R 18SKB0Y5. 6936701 b P Ha: B59.205: herein
co riﬁ@o?;%}gtgél B¥reference. The resulting humanized anti-CD20 antibody would
30  comprise at least one rodent or mutant rodent CDR within the fully human framework
regions of the variable domain of the heavy and/or light chain of the humanized
antibody. In some instances, residues within the framework regions of one or more
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non- human (for exanple, rodent) residues (see, for

exanple, U S. Patent Nos. 5,585,089; 5,693, 761;
wWG208863762; and 6, 180, 370), in which case the PEBUSI0DTIER0925

humani zed anti-CD20 anti body woul d conprise partially

human franmework regions 5 within the variable domain

of the heavy and/or |ight chain. Furthernore,

hunaabedodsthi SR BsndiBXd RIPDDE ndRE thes14dB@by &rsponding
not found in the recipient antibody or in the donor

ant 19Bdwran fiReS@mpld rqdP AT IR (Bcelontenro U-$ drteAeyos.
ref4 e @ot 4 @@dmp%épm%&% f&% 0), it @hl@f%%h ﬂlqus%mn d

affinity): general’, the "humani’'zed antib
conpmjagEed @mrsﬁ%@ ilrmbpézy wwld epmpyisc|parighly bmvean fsamﬁwork regions

y which all or
iugﬁ?g%J%g%ﬁgﬂ%#§5ﬂ¢8hﬂ9£%%gsﬂ%%ﬂ gg%%hd to those of
a non- huiwgherinera hmfgdrmzt@d lanttbodivel maly lcoropriss utredvanthitedre yot found
al | r t-ho
i mrllrjlg%: rrteagle{lt aﬁHEo\é% L?(E'_‘ hnctgg dc?n&g arﬁ{&)%d ﬂl mgélﬁgatgﬁme made to
opt ﬁuahmlréfyleahtsbbdy\paﬂfdmmmq:(e gs® ditalh ém’ed affipoy)t |Im penefal, the

no ul i n. nstant reqi i cal
AT REE aaR PR ObrFARab Sk Gdirihicatty ovo,
105 eevadiaple do@iinglin wmw 816)>r dNaitantiallyl bl 38the BPRs 9&déspond to those of

(Rll g%%n BN etlmr%la:sog éluf{}, &?c[\qg?répbs%a%%% aﬁ%%é]?e %%q%mﬁ; reglons are

i NCRERF ahﬁlﬁalbk‘nrﬁlﬁfogfo&ﬁlﬁﬁseq&&&?@ rHen@hniz&dfibody optionally also
"“humani zed" anti bodi es nay i ncl ude anti bodi es wherein
sub¥tleRmpEiq 4f lqagagoptipapt aih immpgoglabuliy rrnta e $igih{e). typically

dormatra)faaﬁmaeﬁnnm%bmwtf%d fildthet N@ails Q6L BRI @@86) Nature
15h ﬂ%’ence froma non-hunman species. In practic
u

AiZéd2afticdenne s dr@9%8) piewat $32-Hirgh: 2d Pa%f% BOW) €.
N Whiseh S BITR 2GR 506:H e R GPORADT kdt ¥n RO MR SIRBBVRILK

reS|dues are substituted by residues from anal ogous
si t'dymamzed) detittodigh miap owiuds antedies fbercimsabgtdngially lgssghan an

o oEgeBan 2RO, i i B8E: bt g (RS (bRt
I nt f?ecmn ampmhmhaﬂpmiesc db pontiddohuiyDiRd ,ARMDERS amttgrically human
2¢|um%l‘?lboz ¢ 13 :hlcE%gmg eD gm&ue% %&%gglly osgréla @ra%gw Lk r?}sic%ug? are

umani ze avi ng
a pubddted lmy redua rftomgmalogmg sdesmlrmmnn&sdless Sde,fer ahmple,

e R one o e aoypent 28] aeludea o

al |USf Pettehﬁ NoUf\C&0, Di0aknddareBiafiSnal PigHchtsin . tvhce 01/27160, where

poI di stinctl As used herei.n, the

t er g%@fb&ﬁs ?ngltﬁfélalqu%ﬂ y[g{g%{cglgélumaﬂlg?qjﬁggoéles having
230! rpepid 8Esity forWprdlateahinkEasige0ae dRElotdae functi onal

domai ns of 30 the gerlypept ide is not active. In on

errbodl meéMrusedshescip,ghe tegm FRIpRAsl foldpd prlptepde” inchygles polypeptides
0242 0D2D AR TOH AY ih Yidh alQf t&%@&%@ﬁﬁ A3 difts Mprlsmg the

200 /063771 PCT/ US2007/ 080925 conpri ses pol ypepti dé

ch a?qlwepﬁl%mdlﬁywﬁx aqtivgs s Brd hgicyu theitere rapr@berhdfolded

C orB’o%rp% e 1If%ﬂlde§ 158%33% ok Yo \tvﬁ}lkﬁjgtq iﬂé@? Bl fﬁ{ﬁctlonal domalns of

conpri ses pol ypept ai ns not | east
3(nethe polypeptide 1s not active. In one embodlment a properly folded polypeptide
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di sul fide bond. As used herein, the term "engi neered"
i ncl udes mani pul ati on of nucleic acid or 5

wealogpexiri de nol ecul es by synthetic neans (e. gPCT/b§2007/080925
reconbi nant techniques, in vitro peptide synthesis,
by enzymatic or chem cal coupling of peptides or sone
conbi nation of these techniques). As used herein, the

t erd’éﬁlprllsés"ﬂ'é@/geptldeEhb‘il@ﬁmi(e@ﬁy atl8h81 @R dis@lfRIe BSRFand, conversely, an
I nt erchan hese terns refer to the joinin

t oglé’tpff@ﬁﬂbfd‘ilwoh‘@?léldé FeRBACS PAYPePide B 6ﬁféﬁlﬂ<§d '93b§ﬁ least one

whalieyede Heans, i ncluding chem cal conjugation or

reconbi nant neans. An "in-frame fusion" refers to the

j oi ni ng Asfusederain, thotean pevigipaered docipdpe H@p@nlatlpleafdiumglc acid or
r =

eyt B SR E AR Dy [ ROREha tllin viro

r eagphde syntapss, b enztyelam poihaamicalGREling[H psptidgs or some

recoiRant ?ftfléjsﬁ'te%ﬂmﬁﬁe%ie' nis asingle protein

contal ni ng ments that correspond to 15
pol y peptAsdrsed lmn@mdhﬂjtemys 'thlnleedd'r if@iech,alor GR"?&"(avmmsedh

t t
oy STERA Gy Bl R bt P I RROEh B Filstnens
10t hr @ugpbndsits, b @hatbus e&a@egﬂmﬂing chdnhieal s &g t@AiLs onByorhidnant

physi cal | ,.or S i.aI,,I rated by, for le, .

P e e B EB (O et bo FoRybar Biskptidsopen
en C@&Hlﬁ@frirﬁ@ (ORRS) to @cfnnaawnﬁmmsawng@@m ivamb@ll fat maintains
regi on be fused, in-frane, but be separated by a

20 B %F%)T?ﬁz"iraé‘élﬁl%@l whdipgfiage af the argipal QRES; fmﬁqagqcaﬁmnalﬁ

f I AEYRpisteiieE ia QR prételd ichAtdiR Al twCHFbRAE GG s cbRBGond to
as the fuse CI%RS are co-trans|ated as part of a

I orabmapiiss crrspgpaphe ersinal QR éwbishtegiensfre not normally so

pol yRephi Iﬁﬁﬁ'e) A1thbhRERE reS@AYBRGE s (A5 fhde SEAHENGGhroliShout the
an “or der am no acids 1n a polypeptide in an am ho

to @wduggmntm thespgradntsghgyelstihyrically onbpagiplly sphaped byfers
t ha&m&gfeglg%eqﬁiepr s%ﬂeﬁée 'EQ)r 'é)bd éﬁee ?Hl?ﬂl?c?eoﬁﬁgs encoding the CDRs

conti gtiols 1n prinmary stru
pol ofpe prnindeeglobnén varatic'rexpr mey bofwsedas-lised bhdreskeparated by a

2d;)|e];p Snuglgot?ie 90%? éxat PeXTtvédﬁé {:rrtl]mu o%?o%u]fn r 9#%1‘?%’6&%n or addltlonal

em ca
i ncCDR eszi@nyas lasr@ms ftleS‘lﬁabd b(th art h&nﬁnsﬂmﬁd @matt opa emmnms

of tQF ‘gt e wwthin the cell including, wthout 30
| i MPREPEN: gene knockdown as wel| as both transient

expr essiig the&ﬁﬁiep&toﬁbbl@pepﬁ&@[ £Y9&edreqiehcd" REhR Uﬂaq&enw}"tih @lbrder

I|mtat|on ranscri ption of the e into sen

RNA @WP\%)CIJS AhPeIRREPHifl R ap aming fo g‘l‘rg%’@’& F?rﬁ?ﬁgﬁifeﬁ? in which
250! ¥peRsk iteh&hbot fach BRief inNRd seqohce AECMRRHRAB BR DB R4ly

AttyDkt No. 050827/333624 WO 2008/ 063771

PCTY B0 5999250 tidiesi r ed product is a bi ochenical ,

expr essiaR rACLAHSIhNR SEERILRREL 1d Nbeddl BERER 6 3bne
produces a biochemical, for example, a polypeptide. The process includes any
manifestation of the functional presence of the gene within the cell including, without
30  limitation, gene knockdown as well as both transient expression and stable
expression. It includes without limitation transcription of the gene into messenger
RNA (mRNA), and the translation of such mRNA into polypeptide(s). If the final

Y
LEGAL02/30555587v1 AttyDkt No. 050827/333624



and any precursors. Expression of a gene produces a
"gene product." As used herein, a gene product can be
W@RGke637a1 nucl eic acid, e.g., a nessenger RNA PCDUSZIOT080925
by transcription of a gene, or a polypeptide which is
translated froma transcript. Gene 5 products
descri bed herein further include nucleic acids with
POSdesitddaISsict @hlb%ﬁémlcmadpfdsﬁa{ inel8es tBe @eation of that biochemical
pol yadenyl ation, or polypeptides with post
t r o [RBY PISARIPOTS. NETFFiemP Derse péodgcesa qﬁyr%@wonés used herein,
0l y£es bl Qan bOGHBALMIARNAL, ol BinflSien 33RO Aolifld by
with rotein subunits, proteo tic cleavage,
andtratnm:flplnplke a goge. s @ dolyeensida whichds trasskaed fomemransesipt. Gene
AR Uler & Rlih il A BPARREULR A} AR AN
actic or preventative neasures erein
0 b j m@dlﬁw@onﬂo e.gr, evlgmtenylations bowelhepaidet M@@;@eﬁ)traasiatlonal
und ' elr; h
elgg(%{;lgagirog% é% 5 eggfla‘f’l + ﬁ‘fy@?@@ﬁlo etP% lé(ltc'dgtlo(lil hg]ﬁycassoﬁscltlon with
desotheeqbrcctd:m Rubziaits, pesaolttis cleavﬂga;damd thedtkeare not |[imted
t o, aIIeV|at .0f . s . dinmnis t ent .of
i sease PSR 8 sy BBl Sop i
10di steasesnt alel @yphgtactd ovpregnafivainsLase whicai s sbjecﬁ,ls tbprevent
anelipration or palliatiqn of sease st and
r en‘?@& #W(\/Q?éieﬂ i ‘H@F%lﬁealphﬁﬂd?%‘faéd‘jange %Pé%oﬁ ek the
det@egrafion of mutipitedcRedsabIBRnefictdl 8PdIBEY clinkaNreallS enclRiebut are

pr ol ongi g(cg survival _as conpared to expected survival, .
't ToLTEL PHentplion el mBImS. GRGNENG! plergipnpef discase, stabilized

t r e@b MRk ordRGin plseat& BOsi&a, LaAAN smﬁlﬁ%&hﬁseﬁQriﬁd)érés%nor
di sorder as we as those prone ave the condition
Lor wnedigragen Owalltaﬁe%@f e, dxmse: faterrad Eamisnien @reder partial or total),
d' SPRARS: détéct&b@e &%nd@t@ctﬁfl@ V“T‘?@a@lﬁent E%n afy l?ﬁe%ﬁ brol %mg survival
"individual™ or "aninmal" or "patient" or
meaatcompiryd Hyspestad supavel ifaat aediyingtreadiens] | Th%e srubqeé @f
for I |
tre\gﬁj%aﬁ}t] gls J@glgﬁke:alrlegﬁap\g@lpﬁlﬁig%aﬁtgon oté gﬁé@l@ﬁy %s vgerl]l:jﬁ ?l}orsg grone
f artmhaﬂ:rthﬂmnsh,tloa rddizgder s gost &, wloeh the toralitiomak disendethis asbe
qﬂ eve‘ﬁ%ﬁs gui nea pigs, rabbits, rats, 25 mce,
orses, cattle, cows, and so on. As used herein,
phr ases Busibjas" ora‘ilrslwh)ghﬁb'tor t'dndrhalivou! pdtidre'h@ " ntamirat 'ris meant

adm ni st.r t| aon of. an anti ti body". and "an )

oo TR IR Bt Al RN B R LS Eoengiiaer
as thasappiks desire8 Ubjag@iatian tubilts\Wanlihdd hbma@sf H(Bmefsh@ﬁmimals farm
adm ni traﬁﬁi on of an anti - 0, an bodé used, b

f or YRS EPY BIP> RO S PT RALFML Pehps VBEPEYYE p(gg ‘g bits, rats,

25‘ Ormiée iongn estie, ok, %@6@6@) and/or for treatnent,
., palliation or - LEGALO02/ 30555587v1 Attkat

No 0508’27%5%"81@?6‘?& pmsmel} t6 3 Fybicopehel vedld bymehstions

Pr exiaihiRioR bf #h MiSEBHPantiBbdyN aRN" AR InaFHAR c @ BF fr R
As described in nore detail herein, the anti-CD20

antingdsy sebierth suches mammalipr Bibjogl alh el qulst bangiit fam be
administration of an anti-CD20 antibody used, e.g., for detection of an anti-CD20

30  polypeptide (e.g., for a diagnostic procedure) and/or for treatment, i.e., palliation or

_28 -
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conjugated, e.g., to a drug, prodrug, or an isotope. 5
1. TARGET POLYPEPTI DE DESCRI PTI ON The Bl (CD20)
wori0s0ed7el i s a phosphoprotei n of approxi nmat el yPGBUSDO7/080925
Dal tons on the surface of human B | ynphocytes that may
serve a central role in the Immoral immune response
by regulating B-cell proliferation and
di firereandd sttal BRase]RRh aPN-SBHIVRNBEAY. At 1E8AHREBSmbR Ictail
CD20 nol ecul e was isolated and the am no acid 10
s edfifEibeheamticd aniBodyesan bejricd imjuirapiugatbiomy efepdrbe et
al . .ol P t Sehe USA 85:208-212.
SyHggégéé%fgé%g%?&%éﬁ?%ﬁ%gﬁF%g§$?% the art, include B-
| ynphocyte antigen CD20, B-I|ynphocyte surface antigen
1,tLeu Bppr : e anti bodies of the
5:an%nti gn%q}%k\%gﬁ?%gdl ngID;EgggTq'(?iFI?iTtIgﬁt o the CD20 human
15 B- celThe 8Un€RER) mglt¢ulrein a plirphemioteiged appgoxmately 35,000

| . . :
S0 R oGS TP ST 1y RV 0
( 198mjorPrimmund\Natponse BoaghlathgiB-cdll (BolXera8an dndebfddm@tion. The

(s crmtyo Ui heBg AR B S8 A & e o e

10c el deqhenteafyED20M4s bewa detvanided. oSwe| Talded ddodi(W88t Prot. WSl Acad.

ant j V. n_made be and are described i 0

3 et L B s 8 sE a0, & Frefed ot art ngleds)

J I gRpPR&lte ahdEnXEYH; BaGAphock e lsurfANThtidewZ] , ANTI BB ESBMS,

In one enbodi nent, the present invention is directed

t o Ao D20 anti bodi es, including antigen-binding

f r agmentisie aM@oiR0bSthe AvetRVhIYAL biN@ e gﬂa@l&a@%&o t1€D20 human

anti bodies 25 of the invention are anti-CD20 )
Dant P welbiruebee sdigemhalhe apbeat ivppehinepade ersPmprisaAdekypeptide

aCtBoglh% Uy thé%Ht#?ﬁgloa,@ﬁa@ 'aﬁ]tiboﬁi'f] @esEl%e@iﬁ @Poltrﬁ léth;?%%%) Proc. Natl.

anti body” is an antibody that specifica ‘recogni zes
a cédadl. Burd.ade 8hdroogl F78.03 s anteagn prhophdoptai desighated
app ' R:caRQ Al .9 as
R R R e T gt
antmgexloBp38tibaimmothisyantigfndrayebech anads b@DRGind Tieglescribed in
ntigen . 30 i s expr t.han 909% of . B
2o Gs R LTS RRE SR, LTG0 HBaPE S b
hemat opoi etic stemcells, pro-B cells, normal plasma
cells, or.ot -~ 29 LEGAL02/ 30555587v1
St Wk R OEB8T RIS 50 2006/ oasv 1
PCT/ US2 00 $A0GaDAbnent, itlsspiesnt ibkA0on R@itb@é®® aatfi-GER0l ayitibodies,
step .in the actjvation process for cell proliferatiaon .
an dlﬁﬁ‘}l?lf‘% PEEER B8 fragmrs. SRty PE%“HV?}VGF HEreght Jﬁ}t?c?ﬁflg%hes
20f iR ihenEBE ke AntionR0taheb IR Bhat Bk bedeo paiRa Watnhced
t he 2H7 nonocl onal anti body descri bed above.

ant CHYEN ¢ Wed haiein; the oA yiti-alP 20 ypirdi 2se %&ég@etbﬁ t he
NMONPEdiARAY recognizes a cell surface non-glycosylated phosphoprotein of
approximately 35,000 Daltons, typically designated as the human B-lymphocyte
restricted differentiation antigen Bp35, commonly referred to as CD20. The antigen
30  is expressed on greater than 90% of B-cell non-Hodgkin’s lymphomas but is not

found on hematopoietic stem cells, pro-B cells, normal plasma cells, or other normal
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5 anti body (mAb) C2B8, a chineric nurine/ human

anti-CD20 anti body as disclosed in U S. Patent No.
W®20086631317 and (Reff et al. (1994) Bl ood 83: 43BCHUS)0N7/080925

herein incorporated by reference. The anti body

sequences of the invention conprise nodified CDRs

t hat when engi neered into the vari abl e domai ns of

| akucdndphe ge%lafeﬁ ah B&r1yQfepah RN ivaGBR Proddit kel Ffoﬁfewdtion
i n enhanced, acti vi tt%:pg éli he anti body 10 while

nai 40 SifFRrengiatiemh dylerg ks craptibedies theiinyention biagithgpame
ap j LR ' i , the

an?ei% ﬁt%z% bgﬁltl 1D .odiélglg(zj g%og?cﬁ%ﬂai{ %IE%F%S&EQ ﬂ ?]%)(ﬁltg enhanced
CDC actlihgprtpodiss ebthp tvertiongra gptigizoddpsed Ri thednermplonal g

T T
Cal USoPatérd Noc pidet i aal (Refberal. (&4 Blond 83:48 héd I r ledema e
Rit. t aj.ni : ant

" AABBUEN AT 98 DU LSS, 300 R psi e
nmurmodfied@DRs GE2Whammngiataahintoaht vdratle dombiRCo PIBMt fiketfchvy

et al. 994). od .83: 435-445) . ( i i s.use
£ or s b ettt BN  Renoel g sy prnt Bifboay

10f ol Whitith#ntaining-bitdidgstdifictyl apapbitityao (iiaje. ap¥todi€aswdmpared to
bound .t o, any nmechani sm of action, anti 20 CD20
antiB¥8¥Bs bind to the CD20 antigen and mechani sms of
cel | | ysissotedcthtl 8igi-COQ0RAEIIRRE olePRRERITh cLhib@bhEtODC
(CDC). and anti body-dependent cell nediated . .
cy taHYER BicePrabiCiuxiTily BitgHimad spehppeic spusing/hgipan anti-CD20
ant ihofdeRBa1antibIQHsC Wb BE: IDEREHaBhace§eletl @8/ Sn BIES
activity, and/or increased binding affinity conpare

I3 o Falifgnianegmmeraipbnavagslle prdgr the trﬂ&frﬂé@ﬁ RifyxaniRp gopping uman
W 'ﬂgG@%@E&ﬁlpék&r%tah(%éi@ﬂﬁw@i?ﬁlﬁﬁﬁévaﬁfable ?é%‘fd%’ K isdRitddTRInfP urine
for B cell ythoms, particularly B cell
norenHddgkl mompe Oymhbbmiy, PRS- 2Bin (R oot i & 61997 Bloorh s Bad45).
in & . iy '
oy s ! R o SR B oPlowy SPHL ¥ AR r non-
andHoedgikuns Ipmmbhansa (N len dédletnoebaadeo ahyecchanisnygadtibm ranti-

ac ti. Bindin fini f the vel ..

GO EBBARS LA W e PIRAWE b gpegyee

| e amimpidnaut-dépoadenadyontdxidibUCDah and ardkDOdg-dalendent deP5hediated

relative.to served for rituxi. usi.ng,.a )
o 1ot alh ) RRGEREG e i mug AN R BRI s Superior
| easbC ahdvit ADE Bt A2 IDQSEBNdin L fFiyiBKsoniyared to rituximab
050827/ 333624 W) 2008/ 063771 PCT/ US2007/ 080925
ti nééo relgErdiio Berein gy }m’tﬁﬁ‘g&%é%ﬁﬂ“a Y UPRrE%e ‘Hﬁtﬁ%ds of cancer

25 | tHxhpRfr BN 8RGAIMEN pifgchladleB thlenorSB®:KIEYEmpBém& €t e
killing on three different NHL |lines than is needed

usi HYOHHC R FOMREISHON BRI BOE Bt HBOYY it ioBH alqigmount” of
antthe &RODANLARBE §ShOfnvEMi®n AV BRkiInAB iCRARRELSERe &me dose is
| east one optim zZed
used for each antibody.
Binding affinity of these novel anti-CD20 antibodies for CD20 is increased by
30  at least about 50%, about 75%, about 100%, about 125% relative to that observed for

rituximab using a CDC off-rate assay. In a non-radioactive CDC assay, at least about
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5 conpl enentarity-determ ning region (CDR). By

"optimzed CDR' is intended that the CDR has been
worwsN633d and optim zed sequences sel ect ed baseUI/usRodHes0925s

i mproved binding affinity and/or inproved CDC

activity that is inparted to an anti-CD20 anti body

conprising the optim zed CDR The nodifications

| NVDliMes, ISRt RERRE R tPfboufdMiNes @i Finkx@Hathd @scddll ttheuidth ehe
CDR such that an anti-CD20 antibody retains 10

s peempilert §f celb kilkingeonctinee didfsranpblH Ldines thaiisinggsicd weige an anti-
bi néibfigarfibhdynirliie iadhigh 1 nproved CDC activity. CDC
activity of "an anti-CD20 anti body of the invention is

i mpr ovedhagnti-€HRP antédrpdic of the Upvamted comprscfay Fpestiopa aptimized

o BB EREL BT Kot (ABR) 6040 iz PR Gl Alled thr
Thether6P& hag hean-m@DR@ aad pptvode s qudncesrelettnd based omthamdproved
Suif. e i gen-bi ndi 2nt.Ss, - var ant .

cor RSy AR AR B QECOE AR R o RRAARNS n 13- 8D%
actdnvibody dohptising thatoptiasd CDRi. bk arodtf@atidnatinvekairdyildcenient of

by ri.tuxi.nmab,, as .measur i n,_standar. ays, . for.
o AR R SN RERE TR 1 BB Qe 3RE B B s
10Pubdpk e figityoior iNe CDR20QAHEh GdBAR idbrovddigndioghfififity exdl/ &hiRproved
of I hvent| are utiliz in VH and VL donmi.ns of
t he&ﬂg A% %n ZFID%C&W iaﬁgjeccbz&aﬁ%‘%diy \93 fh invygption is improved as
ant donfpl?@ t@ffuk b i8S fufck 6iaD hakyasant dribedDri0U 8NA plRai@s
20 of the invention conprise a VH donmin selected from .
t hePU&}l%ad]ﬁn é\@n%(?()él{mﬁy 18fAISE@elpglcopmtq_dzbylrgference. The novel anti-
(r eSpELivEdiYs desd ignatiedaddlafhie iﬁ'&%&gbmhﬂé frhembRkO IBriants,
H1639, H1640, H1670) and/or a VL domain sel écted from
I5sE@nd denjagyasoherpef alsp cghibid pEXIG s apoptavsicgiiiy Bt it 37igast
andhtd ) that &nRREL bF HhAmBSTRAALIEBE fvstdnlfaalbis g?ggample,

anti bodies of the invention conprise 25 optim ze
CDRboscThribidsin U hehrphicatiogbrolicarion HoA084/06§73hal. The

| V&R cﬁﬁ{Eporf'ﬂfe%n@eﬁlg&fﬁ%hﬁn 060 PRGAIVZ 8 A0 vy and
aci d sequence selected fromthe group consisting o

SEQight ehaNESespre@®vebr, ofanitinGD2timdibed e dixcmplaheantigDt antibodies

20 AT Rgiaf &borEE 0. i R il GBS UENE o sp0 1D
aboNos: 198<qu(rlemoﬁ:\te1>f9<?%@gn?ﬁd Hm)fx% He sl HE 67 1: gteim& Hg fmqé FA 640,
B RERD PR S5 S0 eie® S, BENESAD R AL e e R

sequeigtes 1378knl EGA)02/ 30555587v1 AttyDkt No.

050827/ 333624 WD 2008/ 063771 PCT/US2007/ 080925 set .

forth i 31“ REECYIH éﬂéé.glfleétsa‘ﬁﬂ a‘%thgggéja%}l%ﬁ@s%o’?}ge grejtiopycomprise
2NOSplinBzd DDA Thbt ik, @RSAnti-ODB) artiBBdicd dTHRENVIMAYE corfirise at least

five am no acid substitutions, depending upon the CDR

i nvarwetmizeh DR anyneenidscangise slestddront the siwpicorsiypipe of SEQ

antjpeds s &fanﬁﬁtﬁacii@%aﬁgnk&ma%ng QR4 8SHuP6 W MOMBON,, about

having at | east one optim zed selected fromthe

gr OU&‘% about 80%, about 85%, about 90%, about 95%, about 96%, about 97%, about
98%, about 99%, or 100% sequence identity to a sequence selected from the group

30  consisting of SEQ ID NOS:1-8. That is, the optimized CDRs comprise the sequences
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consisting of: (a) a CDR1 conprising the am no acid

sequence set forth in SEQID NO 7; (b) a CDR1
WQ@9pN6XTNg an anmi no aci d sequence having at |BEEUSBEYH80925

sequence identity to the am no acid sequence set

forth in SEQID: 7, where the CDRL conprises 10 the

phenyl al ani ne (Phe) residue at the position

COrdeeRRAMISING 1D NILERAHE (hé s@fueRof $EQ NONOS: 1- g}la\al%cmé’a

conprising the am no aci d sequence set forth in S
NO; Begivo, Bre fopy, Rfivegrmipgiycig @mn%n‘iﬁwl&ql%’gﬂp&ﬁ therky

acigdysgguence having at |east 85% sequence

identity to the am no acid sequence set forth i n SEQ

| D: 5 or T8EQIN PN odigatsethe heti-CORRanttwdiss pEthe invpition

L orr mBan Y Ruoflin UL Ao oa BB RETE ST LR O

NO @psistagpéct i vel y; (e) a CDR3 conprising the am no

sec MBSt B e B BT Ry

an am ndbjae CORIequeriseg Maaming adl séqpast h8big stdepuetice sequence

ST Gy B PO R P80 A0 LG DTSR
10r ESthdel&en$BlaﬁﬁlE @theh fegidud tehgsitipn CORSp&idinggo edsidué 7 of SO 1D
aspﬁéggl ne (Asn) residue at the position corresponding
rdue 9 of SEQID NO 1, and (ii) the asparagine

(Asn) regg) ﬁieeRatcoﬁlbﬁs@g)ﬂsle n@d BRIseQRpONGi PG IOSE@SD (LS or
12 of 25 SEQ ID NO 1; (g) a CDR3 conprising an anino
am%ﬁ%@ﬁ)@w@e havi ng at | east 85% sequence identity

to the a1 PEDROIGMPRAHENCABE heill @thendema@@tllas{@%sequence
where the CDR3 conprises at |east one resid

15 e identibgtofthomins acid pasiypnce setdpish i QID:S pf JEQ HéN;Q @nthsee the

(Al @prS @c?dq €s m& altal?lﬁe @«Ql%jh&' 10RifeQ £BSRRRELNG. pQiddsSi due
5 of SEQ ID NO 2 0 asparagi ne (Ash) residue

at qonespooding tOGnSI&m& Syehdh N@ & @ SEESINE: 9 raspecgEdy;l D

NG 2, d
posi ti oz&c orépgg%gﬁgﬁsﬁggs@g&?g{so irbglﬁl(e%)lofﬁsfg&%%] %&%EBZ\IOI
- SSHETANOZY, w@wwmm&@mm\m 050827/ 333624 WO

02008/ 0635a0| 15&3-/05%%21%9 9183%1911’%053C1 4§ U&C% IS%I’/n&quence

an amn sequ Havi ng sequence
I deid¢rtitytottive 4rhieo a¢tiil p@uack detS‘a@um’ﬁE@ H)eNOf lowhbreithe (SHQ}

ID NO 3, where the . C rises at |least o i due
1 OB BT HE ST 5 EOHERE TR 08 LRy Hle (B i ne
( A aaﬁ)arﬁ@ﬁé (due) remdﬁem tleqeislhblocbrfe@pcrneﬁlgw&slﬂge 9 of $SEIIDIND:1,
d%E) the asparaglne (5& n) resnﬂle at the position corresponding to residue 12 of
25 SEQIDNO:1;

(g) a CDR3 comprising an amino acid sequence having at least 85% sequence
identity to the amino acid sequence set forth in SEQ ID NO:2, where the CDR3
comprises at least one residue selected from the group consisting of: (i) the alanine
(Ala) residue at the position corresponding to residue 5 of SEQ ID NO:2, (ii) the

30  asparagine (Asn) residue at the position corresponding to residue 9 of SEQ ID NO:2,
and (iii) the asparagine (Asn) residue at the position corresponding to residue 12 of
SEQ ID NO:2;
-32-
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5 asparagi ne (Asn) residue at the position
corresponding to residue 9 of SEQID NGO 3, and (iii)

wao bwsasxiarti c acid (Asp) residue at the positiBCI/US2007/080925
corresponding to residue 12 of SEQID NO 3; (i) a
CDR3 conprising an am no aci d sequence having at | east
85% sequence identity to the am no acid sequence set

forth i nnSEQDRR Mepfsindhesfinb B&d %c@ QaGRIBIEREH % bequence

| east one residue selected fromth roup consistin
Qb NRk R

of . 1dgntyy torke Hpianpeid scquapeg petferd) BUiE QD NRE. posiethand
COr IoRpReRdk 1gkt bRe fe%ﬁhéjéé?ecéd @IfomStEQgﬂo N Reind bt i) ttﬁéealamne

aspar agi ne (Asn) residue at the F#IOH cor r espondi ng

t o (Adirehitbic 9t Bf PSEQN CDrrN@Ondlng @ rpsu}uetﬁ'hé‘ SHQ/IE Ne: 3( @)ythe
5 esa{sﬁ%gglﬁ%AjH)ereBgéé dt 'ﬂ§%‘bo Kibd ?&&Qﬂh{ﬁg d %s :c]lﬁe% gtesd o Wb 3,

SEQ e aspar agi resi due at
t heand ¢gi) tthaompobe aceé pompdiengu¢ o thegisdioe coac‘qurzhr@‘to BEQ@uE M2 of

NG g fﬁ%Kf}CDRl conprising an am no acid sequence
haV|é% "6ast 85% sequence identity to the am no
aci d seduenCBR3 etmprovirtgnniamiBEQid {onugncevening 4t leest@BR1sequence

conprise at the.position corre ' o,re
PTRER g SR SRt IR S BR0 R84 Sir S SR
108.Ci dhnfpribstat febdtiopdrehidiic ey |f1§hﬂﬂd: peuf Bhrkting6F: ((K)thaalamne
onpri Si an.am no aci.d sequence a t
oL GG At TF By TrRsoRHiB BN et Ot LU G ape
f Oretsbarbg’ineg{ﬂﬁlj 1%ibuc ARIPRstibE c kR nd RS | fe§1ﬂ§e 9 af SE(M:D NO:4;

osjtion corresponding to residue 8 of SEQ ID NO 5
r es@lauf@e ghysipe K‘élyhr%%%%tél?wv%C%{Fﬁ%ldat& tyyresidue 11 Srdkon

subgdist mid @) th@hspaiagit Mesnf Als@ atltild pRitloRRBrr&PHMIiASh RS idue

an am no acid sequence having at |east 85% sequence
125 PRfSEQRY NG:4 he ani no aci d sequence set forth in

SEQ I D: ;) WBBRE c&rﬁﬁrlsgga% aﬁf?ﬁ@a[c'gfﬁﬁuen@é hetvlﬂﬁg a@%&ttS'S%rkequence

correspondlng to residue 8 of SE NO 6 a residu
t haitleritigy t9 theomge wémquencamtrf@rﬂaml S’ﬁ%ﬂb&twhemth@ﬁ% [comprises

! eug it}{%joeogiﬁgﬁjgdrre@%@ndﬁg%@ﬁ%}@f $]§(§ N9 Ny %%s{aﬂe ﬁl%{ 1‘3 a

sequen aving sequence ‘1 dentity to the
am qoscagitide senuendeulsetutibo far phénylaBB@cl(BhdNO: 1, where

he 30 at | e .one residu I
2 om SR SO CBRRSpF oS e P REERE KB, B FP R scquenc
co rldaﬁm_somdhmgnlho a¢ié siqueree 9etdbrtlShQHIDND wihereethe €DRAemprises

that .is a.conservativ -. .33 g#% 555587
£y B RS 5 B el T sl 90087 o318 RRRe s a
PCTdoblz2007¢ D8R0 20d samtitiGiom €drdlaglub$Adal;ut i on for
aspar agi he ), and (ii) .at t
corres péﬁ& 4‘7@35 BOMPTEL ™R "’é‘i‘J]%E% Tﬂg"}%‘glat legst 8¢y Gawenee
24 haleidtity @ ROAHA Y&l seqae@msaqo@cincsmamw 80 CDROcomprises
asparagi ne (Asn); (n) a CDR3 co r|3|%9 an am no acid
S ecﬁﬁgﬁcp(gmﬁg]q,pqq@s%ndmgé%{emgg@ﬁ g%g]g@m O6 a residue that is a
conservative amino acid substitution for leucine (Leu);
(m) a CDR3 comprising an amino acid sequence having at least 85%
sequence identity to the amino acid sequence set forth in SEQ ID NO:1, where the
30  CDR3 comprises at least one residue selected from the group consisting of: (i) at the

position corresponding to residue 9 of SEQ ID NO:1, a residue that is a conservative
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5 identity to the am no acid sequence set forth in SEQ
ID NO 2, where the CDR3 conprises at |east one

W0 e®Bsdess7sel ected fromthe group consisting of PCT/D$20a1/080925
the position corresponding to residue 5 of SEQ ID
NO 2, a residue that is a conservative amno acid
substitution for alanine (Ala), wherein the

C orbsﬁﬁwéla Vifbs @i 0o AEdpSragifibl &) tald (0 Natiise I{b@ffnoﬂl:mdsﬁ&dmg to
(ii) at the Eosntlon corresponding to residue 9 of

| D regdyd2of SEQIBN Qe fanidpe that is 2 sonsevptive amjeo aed ﬂ@stltutlon

amigr%i;ggélhg%gn?n for asparagine (Asn), and (iii) at
the position corresponding to residue 12 of SEQ ID

NO 2, a (hes[CHR8 copmparisingan gnipe age pegaeiopdadng stdeagedJo sequence

Su [ | ) 8- K Qﬁ%
co E%%tl{éﬂ?é%;an&g?naﬁg E’%@@%e g%t{ é@?@eﬁﬁév I ng at géhset C%%%A)
sequemciees at esiong Iy:smioe teheeted ionathagiodp seguyengeef: $ptat the

for [ e
e égsogltlgﬁ g r (e;g&@l 51du ? 8??]&@ W ga#gs&g&gg%sl’?a fongérvatlve
of .anfind acd subhtaatuthnnﬁar alamme @dax, ebgoindhagniavaties udine a51dof

ST uf bR ol bt Ao RR e Sy e o

10consSeryatdsMae thal 0@ casktlatiGdEhe ddid sudktithtson ot asghrigih®)@\sn),

(i L. the posi.tion corresponding .t ' 9 of. SEQ .
D g o he PRSP UE Rt en o SERUD S aidig et i
subsddntditdtion amo 208 RaBsAGItIOR fdrASRYagindQAand (ii1i) at the

posi ti on corresponding to resi due 12 of SEQ I D NQ 3,
r esi due (PhafDRS compEyg @t 3ainp ged s5aupRse Jryipe at least 85% Sequence
subatd ol tRNarhih a@8 RRfubice s@Ghith 7AHR) ID ROSB, (Rdre 3 LK
conprising an am no acid sequence having at | east 85%
I ecfivgmmeises 4 lgasiong fpsider soksted Monpthagiod seyiseneel: Geat the
f or § Bitibh cstrh dddinl¥ed f’BSMYi@ eLestdeD W 2 1£Q0R th&€Sa @nservative
| east one residu€ selected fromthe group consisting
of . anfing acid sublietutien ﬁ@b@lamlnqnﬁ\l@bwh@rsmmqn@ew@lw eminggelds

of v
o T ulfoa Nkt ik 1) Ak e pOFHor B BABEIOEHLND, or sEQID
cons@nvatdsidec tini ine catsmdatlmm aqid $ubstitintgonnfot asgduy@ncn@%sn)
q(l Ia?n nzltaltq{%e&g? {13 {chorllrteﬁo Eldlgg oare%%ﬁ%lgro\%a Eslell)dlﬁalén 3h% 51due ‘gat 18
S Ubsdantditation afo aalslpalbsagjtme fc(rAs;m)nc ac{d (Aisp); aid t he
position co pon to res 11 of SEQ I.D 24, a
Post due (DhaFERSRERg b §Epeiy Sedfned o iy 196 30 sefence
su hﬂ&ﬂtﬁ)Utoitﬁmarﬁlﬁb a@ll yszlmaee cédfynth inaSB) (D Na) 4atvhteﬂaehe CDR3
positio F?rresgo to.residue 12 of t“?
a r@g}l’&ﬁfé af [7at Opsre E% Legied fom8° PR BOHS%?E‘P%O 1) af e

255 Ubspkitibhl EbreRp diridingas RAIdag b BESKASDINO:4 3residue that is a conservative
LEGAL02/ 30555587v1_ AttyDkt No. 050827/333624 WO
2008HBBE7T LUOREFHIISID T 7B EY)s Whetain dharanseavaye pRERReid

t heg 8k tow 228t 3Rt inb Qdlh @8thehoditieh doR¥&RLAIRN tGOIRI & SEQ ID
VL uomal 1n0 havi %gkélt o(191123ast g%é CDI% s%laeclt%d fror%t he Q

gr oW dewresidye thalgs 8Fonseryytive antDREIEBRPHISINTYT AShE2SAT Hen),
aci (‘ﬁl)saﬁqwbgﬁoﬁ %rrefsﬁ(gntdﬁlg 5 resta | Poif@&ID N@4,% rGRRR that is a

30  conservative amino acid substitution for glycine (Gly), and (iv) at the position

U

corresponding to residue 12 of SEQ ID NO:4, a residue that is a conservative amino

acid substitution for asparagine (Asn).
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conprising an am no acid sequence having at |east 85%
sequence identity to the 5 am no aci d sequence set

WO 2008/637m SEQ | D NO 8, where the CDR3 conpri seRCT/i§2007/080925
glutamine (A@n) residue at the position correspondi ng
to residue 4 of SEQ ID NO8; and (c) a CDR3
conprising an amno acid sequence having at |east 85%
sequencay oihdeHboiindn®, thBen@ D20 aﬂt‘i’do@wﬁj 6%@ R BntfRlcomprise a
forth in SEQID NO 8, where the nprises at the
posYt @Qﬁl%ﬁl%mvar@s%éﬁ%wﬁ@ P& %el@ﬁﬁea lfrémzth%grogvz@nﬁ@m B %i a
' eSEORE cLiifisireSnd fnfto SABSERYRLIUGoATAECRH d0:8: (b) o CDR3
substltatlon fggr glu?amngfu( S);0 d (%a CDRé)a
congoripsibing an praing agid epriencsdaving pt lpast 8}5%35@1?@6 NEengty tp ghe
S0
ksl IR R A
c ongivtrginggGinh eesslae atgheposgmn chwesppnding tSE@lduE)4N®SEQeIBd\I @s;

I

%%di@ £ 6b§gng ?]ﬁgéﬁgam arll%{l(gl %&%gegegﬂcghﬁvqg% ea]§ @/héalequence
SEQdéIﬁlt)I © tINOiBipo acidisdgognca sEHRB mcﬂﬁﬁ] IDsNOQ, aheranfien@DR3

o ST ERERER pa I BanonERE A0 LR Rl thac s

lmbeiﬁ)ntdﬂ@tlvwﬁﬁloaelﬂ'@ﬁbsﬁﬁlgh e ggitamlamc(ﬁjle) ; afd () falcemzdue
at the position corre n. i due 40
o BIPEE L St Er BRI RS Th e ¢iSpge embotiments,

ant thdedi-ep20intibbgicd SMBNnk EioE OHRPHSa VL.?damaan\ﬂdvﬁlg 12 111 29)
havi ng an optim zed CDR sel ected fromthe

r ecSOPESING therseqnenqeapt forth iovkfA 1P HiO:2 albdraaCDgg ael%FtWrom the
do n@bﬁbt da)mtn% oAl(a é:@@ks @&ﬁp@% Heh8mb afidkERIhdRSt BFRHSEQ
consisting o

{S conpri si ng the am no acid
IsedieNed: st (b) PR3 icamerang @ amiay cid pagyenge Gppeg at least 85%

conpphatNefly AThOenA6 hdd SEARRRGE DAY InME@RID NeAs yndr%he

sequence identity to the amno acid sequence seét

f or€PR3 porgreey fhe Kiotaglingfdnactitie aChRPosiBocenmspionding thigsidue
al Ui@f'ﬁﬂgﬁlﬁ n) residue at the position corresponding

to residue 4 of SEQID NO8; (c) a CDR3 conprising an
ani no adn getstguemba@lithents, thy aati-GE4sntiBEHes of égueregton comprise

2d| d e{%; ggm%ﬁ hqul%{ %nrgp%%ﬁg Cq)Rc' ge% ?ela%leon% t%tt—) ﬁ}to%é‘i'ecn?cp 1n%E 85 (a)

1 Ses
co rth&mﬁo(pd siygatand l&é&l ckdumlnéha@iﬁlg 2E86xsk bheNCDR selea‘taisifr(dﬂ ghe group

that i.s.a ve am n Cld substituti f.or
ol dreai e <F ooty C b G e S Rk e see 0
agn Iﬂiﬁ :8a@) ch ?Tlgﬂg emlﬁls&@tanl;?ﬁﬁﬁ@cﬁmseﬁﬁﬁcé E&Vﬁ‘ﬂg a9 lea$tI35883Guence
of these odi nents, the anti - 0 i bodi es, o e
i VISR RoHpRP add sedypncg SHdpih ln% Wgal(}é‘gd‘}g?‘e in Lok

23 ONRkipSikRGhd L1EaSARYEHH Ss&RE af BE pbition cHEEIpbAAINYeshid 4af

CDR3  -35 LEGALO2/30555587v1 AttyDkt No. 050827/333624
VO TH0H) 837190 PEPRISOBOT tBToveno adif srapente frtRg tileast 85%

gr 0ldRumONRIb ) RGthOimink @did FefaBIRR sSFORE {nHHYIT RO: BNHBR th
aci deusequen(% set r?lgrth1 i n SEQ SI D NO 8E® -

CDHBDR BpRIEEhY thaposiiion gorg@pqumg to residue 4 of SEQ (ID)NO 8 aresidue

that is a conservative amino acid substitution for glutamine (Gln); and (d) a CDR2
30  comprising the amino acid sequence set forth in SEQ ID NO:9. In some of these
embodiments, the anti-CD20 antibodies of the invention comprise a Vi, domain
having a CDR2 comprising the sequence set forth in SEQ ID NO:9 and a CDR3
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sequence having at | east 85% sequence identity to the
am no acid sequence set forth in SEQ ID NGO 8, where
WQ k@8 BR3L conpri ses the glutam ne (A n) resi duRCEHUS200E080925
5 position corresponding to residue 4 of SEQ I D NO 8.
In still other enbodinents, the anti-CD20 anti bodi es
of the invention conprise a VH donain having an

opt e ¥ 28 dofali g@h@@dngﬂnﬁgrmas DeDB3RYRpFiaRS the dmidd dclgens
(a) througfo supra; and VL domal n havi ng the

seqgavaes sEforfigh SROIR Ngpg5 ans (R CRS CAPISEG ANBUNEY acidy
10 eﬁ@@ﬁwﬁ@@ Qhﬂ%@‘?%eqﬁeﬂ@e 1@5Htfty @%@arﬁ% hag géq%@nce seht forth

corrprl SI ng | east one of ptl m zed

| nvis (SERJR I&@eS whae thedgpiad ¢crmmwgth%1utann@ (G|hﬁ rg&ﬁm at the
TRALL R B&Rlﬁlg t9 %ldlﬁé‘ﬁ? B?SE@ Regkobulin can

rrse a const an region within a heavy
cha| n ofln Etﬂbothcmtmbo@llrr@btal therarindDA0 nfipadick aighaingorion apmprise

P n - i ght . i f [ n Lin.

gétg% S%&HH ggl;vb%%n r‘g]l Sl”felat%;%%k geéec%egéfnﬂgaﬂg 6120%13 %%Hed i 1teln|§ (a)
[ rmthrwgli @D whzire and apfideesinfhaling tlerseqantd st foyth uBBQ@ ID NO:10
fra ions wthin the variable domain of the
heam)%\ﬁ@ﬁinﬂsgﬂd within the variable domain of the

1d i ght chakdme dribodirieits, &ﬁhﬁtﬂJOmmaﬁtlbddrbe corgfslsitkeep feast one of the

i Mmuno ri ses ne framewo regio
ot G e U T B B e | Fee HEAVolonaiR® hgich

Wt dhhBddinidA, mang@blka@paiﬁmﬁuﬂbgmbulﬁm@nlcb@lbhsedﬁmn 1201 tdhstant
further enbodi rrents of the invention, the anti-CD20
ant eE8HMakingrhepyyechaingf diermarneg philin aad & hypanygipgs ¢pnstant

haviefign Mth@ 19t éiféindofSI%QHf%rﬂﬁﬁ 1SSUIRC i€ Farfi PP ehibBdin@hQ URe
consi sting of SE %8 and/or a VL domain

LhavieRd kappadmimyso @buan cg@areﬁ@h é&dw& patiplbdhuneg fagEgorkgegions

Ncﬁm%lgn aRdakdble RimATHIMRe %lvg cBROARNGEEN (R Y hiblBdomain of the
| east about 80% 85% about™ 90% about 91% about 92%

abolight gRan. Ialothar ergbpiimenss, Higde® 1 BEV inorgldeby cermyises
B A N T

ot htbe V@‘tﬁbb@omm@ﬂ@fhghh@lamnventl on, the anti- CD20

()\’i\lﬂtelr gogglg %\7& tmrbodlmein S orpt e 1n\{e Qrfr})r‘[}llesa%%l%ﬁ/id a%?ggdles 'of the

conigvaitibmgonydrise 3¢/ H(cm)nam IMHng ammmocaomtmeqmn«e@.emntea fromahe
R T T A T M
c O%q@tmgldafed fSEHIE@INEBISIR)ah8;11 - @F@mino acid sequences having at
R ORm T o o s bebe SR LB o o
25: orabbutsgsmg aBut 86% b oa0I 78, SBEIH © 8% LadaMI 19g odk00hERGhen8S Mentity
to a sequence set forth in SEQ ID NOS:10-18.

In yet other embodiments of the invention, the anti-CD20 antibodies of the
invention comprise a Vi domain, where the Vi domain is selected from the group
consisting of:

30 (a) a Vg domain comprising an amino acid sequence having at least 90%
sequence identity to an amino acid sequence selected from the group consisting of
SEQ ID NOS:12-18;
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sequence identity to the am no acid sequence set forth
in SEQ ID NO 12, where theVH donain conprises at

WO 2wsh6dne resi due sel ected fromthe group conBCBUSI0G7/080925
of - (i) the asparagine (Asn) residue at the position
corresponding to residue 107 of SEQ5 ID NO 12, and
(ii1) the asparagine (Asn) residue at the position

cor r espepdh By doRainBRipHURy dnldniad aSERqubhcdBhvidgat 16480 8584

VH domai n. conpri si ng an am no aci d sequence havi ng at

| easfuegsvidensiy)ipdhe eming asit Sedpencs setertyivi F2 HeNG: 12, Where
SeqHENE Borfh cdrdirlsks dt nea§'%@e ké?ldlﬁpségbted% ﬁletgnﬁlp cyllﬂlstlng of:

domai n conpri ses at | east one residue sel ected
t hegthe agprataginsi(4si) megidye at the )9081t@ntqqeremoadmg1@ rewl@)lm of SEQ

5 RS AN A SR 08 5U05 ey 00

t herepdsi t10eh SEQIPEpdRdi ng to resi due 107 of SEQ ID

NO 13, ;an th a i due the
posi 1 o) b bikin ARpASPEL AR GASBhersf By 2%
13; sequbncaudefiityl @rrhe amino m:xd |sequa@eaet feurth m@%lMN@e@uwhete the
havi.ng at. | east 8%1{ qe nti.ty to the am po.
aci o' SEYHURRYBILEL? %‘F’t‘ﬂle “ﬁq’léﬁéf 17 SRRSO BT RE OF (1)
10VH teammnine dapedidest dic pogast ccxmq)dnemg tuesiged BsteEdEQIIDM
th rqup. consi sti.ng, of: (.i he al.ani ne a .
oo ehid- B B EBERT R ettt PTG FTra B oiguc 107
of SERJ D NG 1314hd (i) )hetaﬁtﬁtra'gﬁféQAﬁglr&ﬁhkéﬁm}: sesindue at
the position correspon to residue 107 of SEQ I D
Nowir&spoaﬁag & IiefflﬁluetlHQ 05§E§rﬂt)|l\£o d&id (Asp) residue at

the posigy 9V, 28meRIHEPRARLA LS aé’1@§éq‘iib|r?eelia-@n§£t 1SERPP

NO 14; (e) a VH donmin conprising an am no acid

RS eoﬁ%‘l*?@ée Waifitnty the amisg geid smn@éanfeww SEERHR NPy 4 whemg ghe
am ‘@Iﬁ)d&}ﬁdlﬁj c@tﬁﬁﬁ@@ﬁ%a%ne fré%fciu@ st drh Be Iggu]a%onéi‘gﬁﬁé Bf: (1)

t he H donmai n conprises at | east one residue sel ected
frohe elh@ngfﬁdw)ge@d}mt dreipagjtiof corepponding éo yghidwry] 13| cABERED

(Phﬁ%) 1@!&@ ‘1% g& R%H@(fgﬁ)sﬂ(sélhw?enatgl%r 0 zﬁgﬁcgjre?%ntd?\grt&%m HE107
at ¢fiEQIBENOI ldnanddiin ebpapaitingeitl 6Ase sisdlue altdSp@itionSEQ
2d Nges Rndifk b dsif SP?E@%%‘ogﬁS”) residue at the

n corresp on resi'due 107 of SEQ I D NO
15 and (§i a/)/thhmalaspmpagng]zm dqrism)cid egjuchee hating drdeast 85%

D ety SR BB AR e e e S Tt Rt 15 SobiR Mg the

havvmormm b@ﬂ@ise&ﬁ‘f%a&%r?s ea;wae @ﬁedtaiefiﬁm the gmpkbﬁlﬁllﬁ'g 00 (i)
aci ce orth i I D NO 16, ere t
ng? b ES Ping eé{esﬁdlé%gttﬁeoﬁﬁ)é“ B SPTERROMIHIEdR fespiup Pgﬂfg% ID
25t heNgfiaupi)COBSiasink (MlaPlesidid at thetfdgitiah adHedSondNeagd residue 103 of

residue at the position corresponding to residue 57 of
SE ﬁCbI o: LSEGKE@?/%@%%‘B%(N&) YA%IE‘W%GNSSIUOH corresponding to

05%3314631@3@2§EM\@33\Q§13/5 Qas le)l tf%ﬁdf%&qysm@& at the position
corresponding to residue 110 of SEQ ID NO:15;
(f) a Vg domain comprising an amino acid sequence having at least 85%
30  sequence identity to the amino acid sequence set forth in SEQ ID NO:16, where the
Vg domain comprises at least one residue selected from the group consisting of: (i)
the alanine (Ala) residue at the position corresponding to residue 57 of SEQ ID
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NO 16, (ii) the alanine (Ala) residue at the position
corresponding to residue 103 of SEQID NGO 16, (iii)

waQ bwsasxiar agi ne (Asn) residue at the position PCT/US2007/080925
corresponding to residue 107 of SEQ ID NO 16, and
(iv) the asparagine (Asn) residue at the position
corresponding to residue 110 of SEQID NO 16; 5 (g) a

VH donei ) GRS (AGa) 36k @R TaNBe BEJibnIRAHGREAnHAMERELAD3 of
| east 85 sequence identity to the amno acid

seqtiEnERNEELO. fibh the FspRroiey (HnNerue at iis@ratipheoroypqnding to
d ONRLi iy CIRFRE SEQSIDENO h @ aaﬁ& g@? el a@ﬁirgg‘ﬁ% (%%ﬁ)er&tl@l% ok fiR 'Bosition

the group consisting o ["euci ne (Le
r esqogiggpoading ereidis ltlp@iﬁSE rIDé%éhdl ng to resi due 57 of

SSEQ I'D (5021 %’7 dO&lbjn é:lol;n ﬁsﬂé QMI& Q%?gu&?% T%M%ﬁ%tl?a%%%

posi ti on~cor rrespon to resi

NO: stqyen¢d identity teehagpiap agil seueisngt fortls indikg) B2 NOh, where the

DO t idue f NO . .
S{/ hog‘na(lﬁ: 9§I£§f1 Q@ﬂg%lgt?oél% Qcﬁédu?iélg#edrf%% 31% roi%cgto#gsn'r\llgof. (1)

posthe leogine d@n}uesnmui nheg)osmom estedpadibg@o ahidSES) éI3EED

R o) B ST AL BRI D4 e ARG 103 of
I(BC | SEG HYNEnce (18)‘:‘&hefaspetriiglmer(ASE'I?edlBilel\ﬂheikﬁsltl&iﬁlﬁﬁﬁsﬂdﬁ&mg to

Fr G045l 0 b8 EOTBR &7 oA Gt A e BHPHO (R positon

re%oﬂ@@oaalngﬂﬁeﬁw ElO@BSEQHDQ&DQV*dI ng to residue 103
of SEQ ID NO (ii) the asparagi ne (Asn) residue at
the posi®) 6NH@8W@§S@HH$1%3% YnipR agid srevgiye haype apessy 357

NO: sedbncd idbitity tBe SHhin6 a8 sédabdce sEESHITMESFRS 113 N@ 18, wher the
£OSI tion corresponding to residue 109 of SEQ I D NO

8, Viafmyin gomprises #d¢satragirgsidue aadepred fayn dgerapp copdsting of: (i)
posth% 51%%8&\?}1&)%&&?&@Hfé'pean&rpccﬁl%%o%ﬁg Qsighe BBQrSBONE

domal n conmprising an am no aci d sequence
haviNg 8a(111) |tecaasparg@gng (Ase pgeidecatitigenopitipy cereespdndingrip residue 107

gg'n(glsﬁ% on’prélelsgz ﬁ) Ihg yalneraGﬁEQrsfedEe%!%e éo%nom&[r@s Oﬁdﬂ%\{lo_'

f'ectéd FProm
t heregdaul®9 ©b EEQSIDIN@'- l&fand (iv) thetaspanegippa@ist)i rendue at the position

or d EQID NGO 12, a

O(r:es g‘%g)%fl%m% reSIdueg@bcogﬁgér ve{\ﬁvg am no acid

substi t b iovy ﬂmnalmsmﬂpmqngrm afmisrgcid agabnté haviratat tdag 85%

posi tion ondi ng .to residu

DS el ifl BT L0 el SrbERs ST QT So B Mikre

S u st&VII dﬂm@MC(frﬁ{frls%@ &Haélgjnﬁ ees(dhs Blectdd) ﬁorﬁtthgrcfil@ RBhsikting of:

risjng an amno acid se en Vi t | east, 85%
g@eﬁéﬁ I?QiEWPF?VSPWadﬂ%Oé 1??%@%@@&@ aLpidpg %15 a

25 N QR atv&NEMhik3 acmkg@crsamhbﬁforag)a}«é@ﬂéqmwn@qnp bi th€Posaton

| east one residue selected fro rougqlconm sting

of : coePoRding frareyidus k10 ok SE@HP@%&M rﬁsgdtted 57 RIEeriahie
of FEER hdR NBstithion Br gswaglﬁs@xmt is a conservative

amino acid substitution for alanine (Ala), wherein the
conser vAD| &/¥n domgn EEmmIsIR B8 BBEE R SEAUnes RIS [east 85%

OSOS%&JJng’@l%Q@Ay to the amino acid sequence set forth in SEQ ID NO:13, where the
30  Vu domain comprises at least one residue selected from the group consisting of: (i)
at the position corresponding to residue 103 of SEQ ID NO:13, a residue that is a
conservative amino acid substitution for alanine (Ala), wherein the conservative
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WD 2008/ 063771 PCT/ US2007/ 080925 am no acid

substitution is not glycine, (ii) at the position
weseeyondi ng to resi due 107 of SEQ | D NO 13, PEI/US2007/080925

residue that is a conservative am no acid substitution

for asparagine (Asn), and (iii) at the position

corresponding to residue 110 of SEQID NGO 13, a

I esdniH&adild dbsiitSitiéh i€ Q&Sg@}l;c‘(@t (i¥€at a{@éaagna&b&regp&atngw;emg{ﬂe
for aspara a VH domai n_conprisin

ne
ami W3 Oééﬁﬁ%l &ﬁcaefeﬁ@ﬂﬁ tfﬁag It CqneRTsRtive BUHnogE ubitigition for
' dedg'\%rﬁ%né (‘Ashﬁ EnPRiNAt AE h&iSGHIEBGBnHRE tofr%&Jé 110 oB6EY 1D
where the VH donmmin conprises at |east one
r esNQU8. asishides et if 2 onsertetivg oy asehrabsititing fefasparagine (g@sn);
h ' 0
S S
substiene idority prthatamo neid (Auagce swtfertlein 31 GoNOeidy wherg ¢he
am 0 t .a e.
PR oGRS B e b e B a8 el P Tl B0
14 at dlem&tldmeortebpmdmg t@re&dncs HBRVAISEQE DO rid, aaxesldue thatis a
bstit f .agi As i t the
otk Pruge s AL FuekalE 418 Vet gannggh smino

1014, acl subeutidbues didigtycing, (8) @oths @osi@dn coere@Thdiog aatddue 107 of

corsrt L NGB FvidhE it bt BB uanteiab Mgl e B Bgpeine

15 @eayentEi) semt pdkifioh GortdifordMghe re3fuél 1| RESASHICI N6t14, a
forth in SEQ ID NO 15, where the VH domain co rlses

at eudustheldve asssniive sRmoacgubstigHiop fier aghasiifacid (Asp);
consi stia o{, dorhdid co@,%{gr%ean@ﬁﬁﬁd dcRIseGRNE EERAT NGst188%

residue 31 o , aresidue that is a
I orts@ones id%tltfam th%ara@p dcid gesgienae et fomh MorEQHRNG: b whetaéhe

P [
502@% efiorféa{éﬁQ zolr%Srlsthaﬁ 1RQSInk rQilue SQEHESHPIN Qie'?;golfp%oﬁs@s?l'n? UE ()

-C 5, aresidue that is a conservafive
20 aherrosidien ebresibnading e icoidud b ofHEANIINNO(IAY a)csidwhteels a
t he, t
gl ycﬁ%géd%?é{ Qﬁl&n\é %cﬁ@keatﬁ%g):l For gﬁ&%otrla{rngedsépgn Lé ﬂ%e position
r esqoaiuwommﬁg tﬁfreﬁa(@ 10B pof &EQIE NG 15, elsrﬁsiail@ thehm a croslseavatlve
20((: 22 1n0 gcmll Vti%ostﬂ}_\ 101% fo ﬁjlne It’ I(:\)x%‘]h%lé:e (5[?? ceogl %r\rf]a lSVQ gm?% act
r esquds{jﬂeutﬂ)h@s mft gSE@e | (Dl) NG)tlﬂdi)osmon C(&Bdsphlﬂuighatesidae 87 of SEQ
o .aci d substltutlon r.as

(Ao E3s! ¥R R SE R RV RSt 5 R iR RO eine
s e q(tAsm)c; end@wi A gheqfositieRsdrrcSpidingad] tteid(iel IOiEHSEQ.' W NO:15he
an nQ ence, set forth ]I%Pé SEQ | D ere

d.se
t he'es1dug th%}rﬁa‘? %mé%ﬁaﬁ’rVF apinogeidisubstifutign éorraé%anr %ﬁ}é’* "(@&Vect ed

24 rom t hem@raoupd mimsé c}jﬂaglg@ﬁ am(rio)amd%%qﬁeh@e moﬁllgtat Rkt 85%
correspondi n%ﬁto resj due 57 of Stg resi
t hé@q‘t‘eélc%ldeltt todhs aning acid SFWENKSF Olélwéﬁq {H N9h16ﬁ where the

al apj B&ndift Opns(:é ét)lea@tton(ali‘e%l\gﬁ@%l&dt&ﬁr@tl@t}ﬁ%? L?%ra@mlhgef (i)

to residue 1 aresid hat is a

cord éhe\mﬁliﬂ%cor@ﬁwémaé@ Esidunat @fiSﬁQ BANPoIO, airesidpetat is a
(Al c%}lserm% Sihiho LB sTRHREDY ?Jr'a}éﬁlné @xﬂ laflthe position

Gl
substitution I s not gI Cl ne, III ?(tﬁe p08|t|on
30 orqoersppondingty reodyceldd @lﬁ SEQAD N: 1GE@esi@@ that is a conservative

amino acid substitution for alanine (Ala), wherein the conservative amino acid

substitution is not glycine, (iii) at the position corresponding to residue 107 of SEQ
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LEGALO2/ 30555587v1 AttyDkt No. 050827/ 333624 WO
2008/ 063771 PCT/ US2007/ 080925 |ID NO 16, a residue
WO b@B/06 78 conservative anm no aci d substituti oPCF/82007/080925
asparagine (Asn), and (iv) at the position
corresponding to residue 110 of SEQ ID NO 16, a
residue that is a conservative amno acid substitution

f oripasoakagictigud HeMN3 a cdddrvai¥EnfRIdub AIRIdhSHNEpaikine
anmi no aci d_sequence having at | east 85%5 sequence

i dedeik §nd Gt Héhediopition suraPYdmgdntesidyet 16 SER ITHNGHO 2
ID M&%hat%@é&sér@ﬁwe yHlIﬁi)ngﬁll stbstiRiBh 'fér%%pa"i’a{glﬂeq%%)j one

resi due selected fromthe group consi St ng
the posi(®i oNnclompiaspontiingan anine a¢id sreugre ﬂwmlfr@ 85%

NC s%g wenfe irdgl'?tl H)eth ﬂﬁfno aad?i%lggé%?tr ﬁ{@ 1nvﬁ B 1©). Iaﬁkvgere the

substitution eu0|ne e posi tion
corYiedqponuli p(tfrgprtses stdeibidue res0e esflecS@@rdrmthﬁ@rmm?on@snng of: (1)
res n

ol S8R BRRREEN A G 0L e iy

amn qoscacititde aralmbsatldtsuhsnmuon for hating (e, i) afthe pc)51taln t he

osi tion 107, of
Rorepetinfigt foRBR o0 SEQIBNALT iiflof auifechgrgive
108 ubsiiihé akdid QIh)stﬁtOﬁorﬂﬁ)pﬂﬁlﬁg& (rda), @H&B)he can@rative arfiho hdie
posi |on.corres to resi 110 of. SEQ | 1
a E% Y08 1§ 1Y YF@Ga(lﬂb ALY Q%ﬂt éo‘aﬁ%pﬁ l%ﬁogeswaew’ OZSEQ
SUbBENOUY| RS thASPAEAGENRIVASTG acaNiibdhut{od)forasMithgine
domai n coqpr|3|n an am no acjd sequence havi ng at

| edenp8uh (Mg erj thsrositipgyentsspanding te Fraidysd o fadi QD NO:17, a
SequanEahs el a EEdrbativd alQ obfd sWGtinkBn fS a@agmgAsM%nd

domai n conpri ses at | east one residue se ect from
I3 he group ednsiowpinggmprising a1 amige agifh seqyense hpypg at least 85%

COrde QJ]QEIHQy I%hé Siind4&d %&fﬂel‘&fe sé@ﬂl f éﬂ@ ESNOA 8, where the

residue that 1s a conservative am no acid
sub¥% flenodin eemiprises fﬁﬂ%ﬁﬁ qne rqsAjug peleaigielram theer@proeysiag of e(l)

i . e ¢
o<t fheqifch ubfialioel 13 Pl ise@lHADAs Py 08
18, coasetr‘eielwd wreind hetd sulgtlaltlomﬁselavmt: (Alde), aliereghea@inekrvative amino

ub ign f.or agpar n 1) 4 t he

2P Ot Sl Lhos RRRRE 1) Mg P maslyo oyl Bigys 107 of
18 SH} 2 8iCdLEe a retshmb thasisa comrsatiwainive addsubstitadordfor asparagine
subst it for ycine ,and (v ) .
o st L Bl iR Pe a e NG 180 B SBoD R oy residue
18, btha it zesorﬂereaflttvh atiroSachl Suﬁﬁmﬁi@ﬁ‘f@fg\lﬁsﬁﬂe\(al}amnffmlvam the
substitution for aspar e n)..ln sonme o ese
errtR?&’i“ﬁBﬁ‘f‘EeSp‘Pﬁi@géﬂ qSId@%éB) %f(rﬁ%s%ﬁ'?dwgsl 8ot repidue Thﬂ‘i/léﬁt i on

2% ONgRhécsRutie Mhind@ﬂi&lsﬁbsﬁﬁhﬁﬁfcﬁdsﬂafs@[ﬁegh@l)gr oup r eCI ted
initenms (a) through (0) conpris

vari abl én ﬁ%ﬁh@f thaye FmbresiaeHs. i< To RGP iention
sel @alpgisk £ VRAbHAS sclSdtQlRPork e &ilp! BGte@fin it3H éﬁt}lroﬂﬁl\/ko supra;

domai N conprising the sequence set forth in SE
10 a4 cgmpyisejapyanghle ight (Yyglomain, where the Vi domain is selected from the

group consisting of:
30 (a) a Vi domain comprising the sequence set forth in SEQ ID NO:10 or SEQ
ID NO:11;
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LEGALO2/ 30555587v1 AttyDkt No. 050827/333624 WO

2008/ 063771 PCT/ US2007/ 080925 (b) a VL donain
WQ@¥pN6XTNg an anmi no aci d sequence havi ng at |BEEUSHOYH80925

sequence identity to the sequence set forth in SEQ ID

NO 10 or SEQ ID NO 11; (c) a VL donain conprising

an am no acid sequence having at |east 85% sequence

i dent i t ypY 9Vt B6mSR ALBHEESAlantiRs idi’d d ue%%&ulv@lg’\pleagt@()%

where the VL domain 5 conprises orth in
SEQefysnsgdentity g)thgsegpenge frﬁéifwhcla ﬁEF& 15 NG 19 Y §HQ ﬁ@ Nl &
Sequence) havi Bemah c&ﬁﬁ%ﬁné%o{ﬁmﬁc%}‘r@%ﬁ@enbé’%ﬂgta)( 1dh @ gshie

sequence set forth in SE , Where
donafivenccidapity Hebe squensastt faten EQ 1D YOt AevigDRAe é’etdomam

Sf oréogl 'rlges%'r:eQﬁIb& W‘E&h 1@@5%(#@ I‘)IOt9he glutamne (G n)

resi e position corresponding to residue 91 of
SEQ I D 10) NG ddrgin geripifse)g 2 avlinalandicquagerpaing at drastrdS%

e et {eRARNRE SaaXL NG il PR DN FRITEES, fomain

V\hecromphlsms aVlead onmofn (i) ctberPPiR8 st fatth IndHK) HNO: B hnd (i1) )the

bt o= 26l St Ry b0 SePtae s rtsdboT iy RET m

106 coOgerandti ve amino acid 15 substitution for

gl utam In some of these.enbodi .
Oht1 - CoBD) A s Bemar ey sy BAcerEo s A gy
donRijienEOPItits | td’tﬁe ieaaenam;en @orCih @Esgame@ ae, skdre he r\ILiaomam

SEQ ID NO 12 and domai n conpri the amn
aci Qﬂm@éla%éﬁl%st@é? Off &)tthe - RR3pey fpigh NcSEQ NOrh apd Wé rat the

errtm;neﬁ B:$o 61@%§amé51‘d§939018€]§@ nesices!, akotsBRaliv@nhd /7

onprise a domai n conprising the am no acid
l%eqﬁyéﬁﬁlél%é@r glgpmipci@$EQ 1D NO' 13 and a VL domain

co rrp rl IOS IR Corhd 6 (R BRAbA S SAUBRCEDFBI b QLdsbr iR n%%QuJ)rP

. In certain other enbodi nents, the anti -
ant Jobweises Votlompa cpmpising tha al@mﬁpﬁud%qmm\meu@ﬁh mnSEQ ID

K%W?Q%'aﬂ@a W@Eﬁgh'&}mﬁﬁéu‘?% Sgﬁ{ﬁl%%@ld%ﬁiuefl&rs%@fohﬂ i85 P No:

and a nmprisin am no acid
seqife e ethse¢mtfodmdmtsi, the SEQQIDO N@lboll@s of the gtVlehtionG:DimensezaBVH
2 nbcpognaﬁrr}scnotrﬁc’wng %e%rgr%no acl s%ﬁfrilcgr;c% ?e??%e g ‘rgn 9 B%\Id) 3‘3’ gr% Q/'n
S eCﬂm{hﬂlﬁCCﬂSIQﬁ‘lsiﬁlg ttHehamimo ﬁEithﬁ}:nN@sd: Bortrid SAQVD Nl@nm fn certain

co [ t he set forth in
o Oty gt 30% P GG BAIRT G T Rionlih oty EY7 dofain
ant dob@dislag tl@ﬁninﬁtﬁachd@é@ﬁﬁng@ibt (53071116} SEQ B N1 dafba ¥, domain
rising.the. am aci sequen rth.in I D
@P&ﬁlﬂig fhegming, sﬁq%f‘é‘ci‘:%ﬁﬁ-&’ﬁ%é ﬁﬁaﬁhé\f“grﬁon én %f&ls%%%r
2§eofsm&iwme$@t the @Ati-TD20 a8 AdPoNGE inkBntidnofPfideeVy; domain
enmbodi nents, the anti-CD20 anti bodies of the inventiaon

confoPIPsiaing oy dscaedRpiat &ritgn SRE IR YéS arg ¢V domain
SeqUaESing Blc 2hRhd f2id RqwER {PrMNRid SEand xoMo. 4o Y&iother

embodiments, the anti-CD20 antibodies of the invention comprise a Vi domain
comprising the amino acid sequence set forth in SEQ ID NO:16 and a V|, domain
30  comprising the amino acid sequence set forth in SEQ ID NO: 10. In further
embodiments, the anti-CD20 antibodies of the invention comprise a Vi domain
comprising the amino acid sequence set forth in SEQ ID NO:17 and a V|, domain
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-41 LEGALO2/30555587v1 AttyDkt No. 050827/ 333624 WO

2008/ 063771 PCT/ US2007/ 080925 conprising the am no
wa@eiogdosxguence set forth in SEQ ID NO 10. |n BE1/U$2007/080925

further enbodi nents, the anti-CD20 anti bodi es of the

i nvention conprise a VH domain conprising the am no

acid sequence set forth in SEQID NO 18 and a VL

don@infprisia @ MRlahShid REudbd {0 fRGiifl SEeADENTE oS el siiPfutther
in SEQID NGO 10. In certain 5 enbodi nents, the

ant §mbetpeeniinthe Bef 20 gntihodiss Pfu% HVPEIO N COmpHIeseY mdapppin

dongy rlslﬁg PRMhhid Jé&uc%gé ﬂa@ f! 4l SEQqEW €3 8l a (/9 H&Iﬁaln
in SE NO 12 and a VL donmain onpri si ng the am no

aci Q@H&)@qlng Hheamieg aoﬂdoieﬁwnpmseSEQhIIIDSE@IDﬂO 10n Ipeditam
ﬁ”béﬁgdoﬁﬁﬁ&l?svﬁ% fi- @ﬁ%b aﬁ%{ile?@% ﬂh@% £Rn%m EH& 4 0V §RhdiPN

conprlse a conpri S|ng t e amn
sequemcieing g afmmct 4wid yeqBEG $cDfd;id SEQAD NO:VR al@tbaﬁdn dorh@n

Kloorg%%fﬁls@% thqu}ngonanc?cg e enge sse?rgog%l:]ﬁ gE@%b I\fl(ze anlil ch%gg I D

antﬁﬁ@ﬂhmmmomeameCDﬂoammxdmsobmpnw&ﬁmacMdeﬂﬂHdemnmn

OB R G A A SRS BT A1y SR

105 eqam&tp;elemg éie ahmid 4vid *qGmQ slelDfdﬂ@ in SEQ IDING1i1l In edrtaér other

enbo t he bodi es of the ipnventi.on
BB ABRER0 BETEgien P 8F i cHima SARPHS i gomain

S e%ﬁi@@ﬁng e ab@id 4tid RqRMQR ée@fdﬂ@ il SE@ND MO Y4 aﬁiDzD’HL ﬂomaln

conprising the am no acid sequence_set forth in QID

NO; comprisipf thpaming §eich seausppoert FRsthia SERHR Nl émtdl St

ant dnRdingsitsOfhe bE D2V @R ARs 6O ivERiod cWip ARV Ndomain
conprising the anmino acid se?uence set forth in SEQID

INO cpaaifiae ghevmigoreid sauedehist fosihrig SEQRADAN hd 2k Y1 domain
S e%%ﬁ@in? e ab@id fid RqaR (PR in S0 IbrN(B Ut BeletZbher

enbodi nen the anti-CD20 anti bodi €s of the 1 hvention
co rmmh@@neatsmhe datr&iDA0 aptdhedics of the invhetioargomprisee Ya domain

Se%ﬁ{ﬂ?ﬁn%% a];n%c; 'ﬂ:ld s% i % Aepfm it gEQQB I\?% ﬁI‘I{P&T@ E%Sn?lb

conprrsing the am no sequence Set
NO comprlslhg thstapdiho feigk ienmnce etrbodiin8ROID NG el ladt fur@®D20

2()‘3:1 gt gm?e%ts {llle tarrl]t? cb% %ntsbéaales 5P .VgIﬁlo C]Dmpﬁ%ema\/ n 11,%‘851? 5

Se( uence Se
NO: coiriﬁ)rlalng thea a\iimcd@ll‘[hﬂe[]uenﬁéseﬁt ﬁ]ﬂhrln SEQJDMN@: 1 2andhoVadomdain

seguence set fo

oS g il il Roiast ' Rrt Rindtesbhid i Milarre,

C Or‘ﬁmtioﬂﬁnerr]l& Wl 2k TBI20 aftibvick 81 the indkBntamicOMpAL a0V domain

seqguence, n east 90% s u

one°°81p“t“H%q’§ aﬁ%aé SCHERICE %ﬁt% q’ﬁ g%ééo %9&%%“41% &gom‘l‘l
255 ON@nipisinf @RQmiRRANHRMES et Fid iRBEQ-IODAY: 1ant i bodi es

of the invention further comprise a _ VL 30 donain

c on”pr i silhgetorisT shpfiments: e udidantipdigsgf the ipysniggresonprise
NO 5 {0 d&ﬁa@%ﬁ@mg@ alntno acid sequence having at least 90% sequence

identity to any one of the sequences set forth in SEQ ID NOS:12-18. In some of these
embodiments, the anti-CD20 antibodies of the invention further comprise a Vy,

30  domain comprising the amino acid sequence set forth in SEQ ID NO:10 or SEQ ID
NO:11.
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- 42 LEGALO2/ 30555587v1l AttyDkt No. 050827/333624 WO
2008/ 063771 PCT/ US2007/ 080925 I n ot her enbodi nents,

waQ bwsmaer77t CD20 anti bodi es of the invention conpeCT/B£200T1@80925
VH domain set forth in SEQ I D NO 29 (designated H1286)
or a VH domai n having at |east about 80% about 85%
about 90% about 91% about 92% about 93% about
94% abaibth85HaboalRuts, @1@ %n@@@g tn®bdfics 3PAN InvE&¥n BRPHLe the

99% or 100% sequence 5 identity to the VH donain set

f or Yindqrppissestyforth IRGEQID V28 brsizied HoZ) erby dpepin daving at
t he@a%t MYl 8@%@0&@%‘*7 %Huﬁ%oia\' 21 aB0udap 56&1?927%\4100&%% Bbout

sel ected from SEQ | a (respectively

desi4naben 9@%7@0%%%24@9; 97%n abyat 9%6.1bput At @m FAShie ssquence
h f n
%Hﬁgéﬂ‘t}} to%Q ﬁ&hégﬁgr g‘(ﬁ]ﬁl 1% SE@% NO¥BNY QL é?b%d"f}nents

omel N sel ecte oup consisting of
t hethMIeI agiofrI2A ag@todico prish cwmprm a SE@oBinNElee9d framdSE@al)D a
n out 85% about
900 Sgggﬁ?‘i%]l‘%ge Bl %gsié%a%kaa%t&% HRLY 1@zbout 94% about
95% abdmyet%ﬂdx emMentQﬂ%anam&O ﬁﬂ%dlﬂmﬁ the 19&%10r0¢0mprise

100%,s en i dent tothe t forth
Sod) BB ST b ehispfoiotids PP Tk the Bl e i n
103 eI m EINC: DRitd@) gr\quqtbma@mhm@talt h‘:@st@f)out 66%, &boG¥3%, about

e et S S S A LR S e

havmg aBbut b8BSiboBHILS F UENE Sequbite ndejntmy tb met\mado@mlm@t forth in
aci d sequence set forth in SE where t he CDR3

conth@ &% He apff 1V afrhHEn beyipg 2 ?rl"é’é‘i %&D&% selqgted Stogy e gipup
c orcro%ag{gdif NGt HCHRS Icefﬂsnﬁnghe atieQ abid sDdefse s@nfartﬁ ¢ SIBQ ID

r|S|n% an am no aCI sequence aV|ngﬁ | east
e &S

CDR3
l%s%l@éqﬁé rfCePR & 6pTERTisyneas anHeo agi 18UHET bRVEEd Kesequence
f orlhéhtftﬁm%ﬂn?o NGy %qum@ & fé%h itnl'S% 0% W@Eﬂé%l?eSC@fU

the position corresponding to residue 4 of
a goawrigksaha gatemins (glng msslee oethé pesitmmicapespendng to residue 4 of

AHCA
an?ﬁ‘b%gyes da&@&tga: %@1 ﬂ:é}ﬁcgg saren\ﬁlé\b ﬁhﬁem&ﬁ%%g g least
t he8X5egpgecice idatity tothe hmlnoraCSE@meD:cNt & @rth IlrnSE;@ D N#, h’drere

modj t h 1D t,he t QN
Font OB B lISe it bR daP by RAA B3Rl 18 sERBN O
conssidic th:g‘ i0d conf ﬁ?ativh em‘iﬁd adorvabgtitisieh fcﬁr(ghtthminl (G]SEQSIJCE) anti-

rra n _havi east .about
abo@?z% ‘%E%‘iﬁ'{l Op‘é%’@ Y SByat© 6@%258819{1515%%6 SEHEE e xef forth
QS%SEQQDINGAD% about 95% about 96% about _97%

about 98% E 8 é@% e i deﬁﬁl to the
VH donai'h 8kethsrs ﬂ llmr?msé difgyo VSIoR comprise

2havd Ng d@haih Selsdte RSN ﬁi@@r&@'c@ﬁﬁlﬂg Bf ooa) eV, 0ddkin @0 forth in
consi sting of Feffﬁb?h conpr i SI nq the am no

d
S eﬁ% 3 Yy @E@H} kgvi @Bgut 80%ptbyut 85|%, about

CONR@pPs, sab&g 51078 @d%hf‘@"/?%&u@@%u%@@@\é'b&ﬁ 93%,. higASH68 A Mout
seguen
q97%, about 98%, about 99%, or 100% sequence identity to the Vi domain set forth in

SEQ ID NO:29; and a Vi, domain having at least one CDR selected from the group
30  consisting of: (a) a CDR3 comprising the amino acid sequence set forth in SEQ ID

NO:8&; (b) a CDR3 comprising an amino acid sequence having at least 85% sequence

identity to the amino acid sequence set forth in SEQ ID NO:8, where the CDR3
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identity to the am no acid sequence set forth in SEQ

I D NO 8, where the CDR3 - 43 LEGALO2/30555587v1
WORG$/MkA77No. 050827/ 333624 WO 2008/ 063771 PCT/US2007/080925

PCT/ US2007/ 080925 conprises the glutam ne (dn)

residue at the position corresponding to residue 4 of

SEQID NGO 8; (c) a CDR3 conprising an am no acid

S € QuaIHEiISes RV @made (Gﬁ@%lﬁé%thes&ueaeerres%omlﬁg % r&s@dute et
am no aci d sequence set forth in SE

t heSEQCHRYGHpr # SPR3 gompHEngysiging ﬁmé HRREH am%@ l?%t 85%
r eséegﬁe%célld%tltysg%e lehlg)agld @ed'u%?deqeltqoéh fn@Q H§N@ :8, where the

conservative am no acid substitution for utanlne
( A GYR3 geraprisg) atghagoRPion egrgspesiingdo rdjisluaAohOE@EP dNO:8 a residue

Sﬁ%ﬂ%@&?c&%w& 5&1110%@%@8&1%&391‘ dtﬁnﬁl? '@@lﬁl?fan& thsa?CDRz

i ment's dies o € I nvention
c onnipsising thetdnmdionaidsegednectee torihrin HEQHE NP:Gup

N0 20, gt AR e AR C MR, Ao sl LA el gyl

abowmp8sds Vidombo welecﬁﬁp/ﬁrora ﬁm@o@]c%asmmg wf: @2%c Vippdarbain sct

S5 i RS A0S 5%, AR SR P gy

1OVH aboatetion, aedut 9% dblout 9‘)2%SE®dt D3PICIBAGE 9480 dban@a%L #Houed6%,

Ilgh ) _dommj n, whe domain is selected .
17 B D PR 195t b 00V stoe e fpe Vo domain st
c Onﬂafth i sm Im Noswg uﬁcn@ earﬁlBIe 11gﬁp(rch§1d¢rﬁau$5@efeDhé\l®L ddhi@ s
L domain conprising an am no 15

SEQ |
aci salegf@a Er@ﬁlé%e gf(aw ?Pngléftma dast) @U%deleala@ﬂ@eﬂﬁleﬁeﬁ? Payercg set
t hersR aHems e $@): 1d Qrdey IDINEEQ; (1) B WQlondeth &Jmpesiae kPaMo

11; (c) a VL donmin conprising an amno acid sequence
I avqcrﬂgﬂeawenpelﬁé/tng% ¥ Qe REUSnEaideittity tp tb%%eﬂvréweeﬁ fethde SEQ
setif Qo olr QE@EQI‘!I@ INQC) lQ/L do%@lﬁrcgm Hﬁn%\go %ﬂﬁ?g&;d sequence

conprlses forth in J
dormvmg@bhw Bé%rsngnceadqwe/ taélnecse@@qmc@rﬂhaw fhg 1aNO:10,

for T R O BRar T e & e BRI g B ot
at dogmgt copmpeisingn aifiinp atidec@RR2 peing holeash 859 sQEdelentity to

2d\IQ tg% S€ (gncg set)fogh 1%&%#9 S ng &/lgre r\/esdl %%Eé%%ﬁn%g‘iliast one

n corres resi
an dof( €) the VDR @mforth inSEQID SOy am:’t(n@rthmgiutamnrré (S usilne at

e o Sk RS S SED DL 4 SRS

C ONgkipgiciag ai ah@dastid @Etﬁleﬁlfe havidg @i [past BE, Cdnence edentigrtd khe

|n SE t he si.tian correspgndin
‘%‘F"cﬁ?& %’g‘l‘bgﬂgé’%ﬁ%lﬁ@’hei@fhgg ggﬁ@gpmqs\g%ﬁj Sh%l% of:

2saCI @ SeloBR et forrh if 9EQ b WA (ii)( 48K posiidh corkdBbhding to

ant| bodi es sequences are known in the art. See, for

exarﬁeﬂlee 19f§EQ IPN@ii{l. agpasereatiyg gmingacidesubpyigition for glutamine

@3439 5,500, 362; 5,677,180; 5, 693,493; 30
5 721, 108 5,736,137; 6,120,767, 5,843,685; 5,576, 184,
6, 399, 066@‘[1 (élﬁ%p aq;bg;heq:sgg@n@es are known in the art. See for example 'US.

Patent Nos. 5,736,137, 5,776,456; 5,843,439; 5,500,362; 5,677,180; 5,693,493;
30 5,721,108; 5,736,137; 6,120,767; 5,843,685; 5,576,184; 6,399,061; and, U.S. Patent
Application Publication No. 2004/0167319; all of which are herein incorporated by

(DUI

reference. It is recognized that the modifications described here can be made to any
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Application Publication No. 2004/0167319; all of which
are herein incorporated by reference. It is

wo 2w8ges7zed t hat the nodificati ons descri bed hECEUS207/080925
be made to any -44 LEGALO2/30555587v1 AttyDkt No.
050827/ 333624 WD 2008/ 063771 PCT/ US2007/ 080925 of the
anti-CD20 anti bodies known in the art or conbinations

t hegrerf anti ]S IRRBIIE knBRh fin @D&Q oa&tnhﬂ@%bﬁssmel%lﬂ M4 Surine
anti - CD20 anti bodi es, and humani zed anti -

antaddPWsenabedies Simgrigant-a2q anshedies aQWH@ﬁtZPszté@mo
CDFﬁng&ﬁé‘srclol@l%ﬂmH%%qzedat He®f t&%hﬁmeh abrd d@éénkébﬁle%ﬁél%m

i nvention 20 anti bodi es engi neer ed hese

5 mavdicmiplatadi byrike pragntiorditiaat AshE DR ﬂntw@dteésm@@?efeémthﬁbese
n [ r

oA ROR AR dntlcbhoibii S SRR e KNP BnkEe b8 assays

antlnowdyn thoiaridnhdeseitedihticon. tMethMIfmdnanlhrmg aarléJD?@tantibody

[ ndi.n

as gglﬁcﬁg% %Q%Mﬁa?%?{agl%&eh Bﬁt aETprlﬁc%“][ngte Itﬁg(isaé c:croe | on Sblndéng

cel alssa,ys Bssag:t for npnmérlrfgemamnmgiOMSagcsetloBaxydhaaﬂleaJedlll ke B

cel | iferation assa [ | .hel per assa

e BB 1 Bt PR, GBS ot LUl R ey 1 oo Aol ey
10pr oﬂof iﬁr&ibacﬂy @ﬁdtﬁ:ﬁl@l@}és stklﬁi[iliitlagﬁf&_’;’&llflﬁﬁhfemﬁerlr @ga;us aetnd@gsa@s‘ for

B ce ct IV mar ker s ee

as s‘%ﬂ/@ RTNER :53 PHIVa{igS BarksB38ee g‘ﬁd’xiﬁnlgg speh aéﬁﬁys RBClosed mn

6, OWO 2348 0Hd t@@@atéiﬁ)@@ 6,88703 8P TpE QBCSAD@SS amsapoptaﬁs
for exanple, Subbrapmanian et al. éZOO&
M cEB-GFe. Trexample. Subhramaniap geh (200231 ) ”1%@)9’”91 40:2141-

| nmung! AnMeh pmma@) 24B3mandh A@m% %@43615461&%&2@99) Ado)

Cancer | mmunol | mmunot her. 49:

1 5Ga 790 IRamvek Graynogier. 0238 72)427ﬁ3224%ﬁalﬁt9|r0 engbt(hyds/-

2025, 16308 Lkbinollf 891 817 Praﬁ%&%bd@%b Bhighy A Ca;%ﬂ 9?'342 349;

92: 342-349; Shan et al. (1998) Bl ood 92: 375

Ghe‘ihae el @P93) BAU PR 385@68719@hit359€244§2§§@1)3130r697 Ms?t2h1é§8

) r
i B bR Oy EA06PC RERRAL D BT PHHTE e iy 8 horin
Parih¢apirated bynteifer@o20 ant i bodi es of the invention
ncl ude i n amn . .

20,07 ot dtrilaf GTRC B0 ey AlATLAGR FllyS VG Rin having

t heanenadino :prad goquenet tdbecse dVtondameaif ISERQED MQS:AD- 1411 noiaat |t1mbreof

>S54 SR e 9B e LSBT o

[ nv\anhmtotheteaf; linglsy combinabi@di Agi-CDIPHtHoIQs ath/é-ind@ﬂm fhclude

havi n n am na acid sequence sel ected fromthe

gr oa@ﬁg%‘gﬁsﬁoglpflﬂﬁg 6#"H§E’@a’|n%améﬁan oiune 801%%9“8“\9@618%}%?%1‘ the
23havdrBigp @ﬁs@mgrw SEQI 10h N@sqmﬂl@ﬁd 5%\ achad hﬁ\ﬁﬁl%ﬁrﬁﬁi@nd) Brid

NGO 10 or ui tabl e blologlcaly active

varearnee %’ﬂecfeﬁérog‘rﬁErQ @ﬁ]@ ]aon‘fﬁS@&ﬂDeg Ocldn be used in

t he met mﬁ%lé)fnofog%alw a%‘ﬁ@@{fariaﬁﬁé @1he AR -CB20 Rn¥Rdl R BErSbe used
will retain the desired bindi n'%b properties of the

paria e ragtheds o peasent ygytionvSupbrrsiants wikkedtain the datifed biging
Varﬂr@ﬁ&ﬁes of the parent anti-CD20 antibody. Methods for making antibody variants

30  are generally available in the art.
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30 are generally available in the art. - 45

LEGALO2/ 30555587v1 AttyDkt No. 050827/ 333624 WO
w8337 71 PCT/ US2007/ 080925 For exanpl e, ap@muS201/e80925

sequence variants of an anti-CD20 anti body, an

anti body region, for exanple the CDRs (SEQ I D NGCS:

1-8), or an antibody variable donmain of a heavy or

l'i ght ch} Sxandp®, a@¥B3Bl edud e \WiakiSAISH 43 a8 8ICTWrahibddy, an
any one of II:? I D NOS: 12-18 or the VL domain_set

f oranbedy regrey. If‘PJ oxEnple @G&D%EQ:ID\I@PS 113). 03 ag @gfdhoidy agyiable
her &jnfhin &mleQ\? &ﬁ%ﬁ%@ﬁ RY el ﬂhQQ’% dbRaihR& f&ltmeaqy BPNAf

sequence enco the am no acid uence

i ntEHeE? NQ\S‘ethhb‘ij@ theoY 1. damaigyeat éxthgn §E Iﬁd&(Dé@pr geQ ID NO:11,
S COHEMbed ﬁér&ﬁr@aﬁ'bg ?&g%g g‘\ﬁs an%ﬁk%‘% < n%qgg\% ge’que%%g encoding

for exanple tra,
Tecthaamgine gciid sequohas o irggresBi Methgyis KONHmMgbﬂealn aRbiplclestidlng

ComEAfse (% e SANED A2 DL Ly B o

En zofRxy1 9831 BdchBtGhes38 Molé&amln BasdkgyeMaaMillag PABRhingl caguhy MNew

Yor Ry Rt e P g5 5065 R 8 12 BT P LY

10ci t ekhdbdyemeimvl. 15a3671382; rﬂhﬁibﬁtﬁ)k@t £l0(10§9)r1ed len@na@oning: A

el onape dEORBre ol e G b SN 43302 ang

pol g1 epdrbides dfedi ltHHreﬁlﬁ steilyorp&at @ et féronce heuislas ef
Dayhof f et al 1978) in Atlas of 15 Protein Sequence

an oaPB’EOPU%t? amél()(msvbst@t@ﬁfe@at deaot affsst biglogiclas Hy iR dhe

D. GalypePiic of Rft&es? Bdy bBESudl fh hB &RUAT Bafith P of. %f@%ﬁfﬁ%ms of
inits entirety. The nodel of Dayhoff et al. uses

15poij Foteictegpersd aridtacion NaaRjongdi Res- Beund-, &%hmetpn,tlglc) pp.

Mat {45350 %Ml@glgorpgﬁjéeﬁ'bwreﬂn@n&elﬁ &S E‘ﬂtﬁ]@cysThé RB& of Dayhoff et al.
conser vat ive am no acid substit Ut I ons. Conservative

s ubsses thePpiohagceptigd ilugation kit gining aeide inaitaritomateix dP At 350
or 21#1!&%;) tg%l\ét"ﬁﬁnec‘ d’ﬂai)l@ %ngﬁ\%pa?l{lﬁd &3d sﬁ?t}/tutpcﬁls Conservatlve

erre es of _conservative am no
s ubwibstitutiong msclw ext¢hangihg opyantineadRhvitR Emathmﬂlavmg philahe

myypt}gﬁl;ertle%i}n% lfei p”&%%ec}. i ﬁ,&%llﬁ‘%%g 'of qfltse 1eveg 0 a,c@ sﬁ;ﬁs%éuﬁ%gs as

PhetsughTbpthe :P]SM 250 matci® I@ﬁthlemhdfgem rrnc&ht mclode, bhteare not limited

oA N LB 4 h 0k SR At P BRSO nue 1o

POSIHRSST ger)glesn red properties, 1i.e., being capabl e
of specifically binding to a hurmn CD20 anti ge

expr essdycontredigg vauantsed @WU§Wﬁb@é’IHOIYpamuiehQﬁﬂnﬁ@St
25en hﬁ&ﬁﬁ&tlfo}ﬂs’(};}e hﬁ&‘e su@l?fﬂ;a{ %Lﬂbﬁ't@ béfnﬂnﬂg 0%§s%gs %sue%]éropertles

aC|V|tya or 1 ncrease |n|ngaf|n|t
CD2@..damg garrblead sptedeslhbEudihgtos }ruman@mioensgeyl expiaysed on the

t
0 TGy 0 R0, AR A A prge coc
r eaadtinigy drﬂ%cwasbdﬂntﬁﬁmﬂﬁhlw fint the ODXD actigeat @& described herein.

Obviously, any mutations made in the DNA encoding the variant polypeptide must

U

30  not place the sequence out of reading frame and preferably will not create
complementary regions that could produce secondary mRNA structure. See EP
Patent Application Publication No. 75,444.
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conpl enentary regions that could produce secondary

MRNA structure. See EP Patent Application Publication
WONRN08/B&37A14. - 46 LEGALO2/ 30555587v1 AttyDkt NoPCT/US2007/080925

050827/ 333624 WD 2008/ 063771 PCT/ US2007/ 080925 In

addi tion, the constant region of an anti-CD20 anti body

can be nutated to alter effector function in a nunber

of ways.in EftitiehX 8RRbRans Riok.oBan HALEDDO MibodPeahDé nteh&ilio

and U. S, Patent Application Publication No.

200Dt fumgtionsgjadHmbey o avays e exsritlatsPoHS- PHett No-

optd M7ZRcBNLAPORY PREAN LB PabllEEGPNL2804/8132101A 1, which

Preferably, variants of a reference anti-CD20 anti body

hawvdiscdasi o matitigns thepptmee gntilivdy binding tat'c reeensers.about

0% ab % : -

Sbout “o3seaRS g br EileRoat-cOR by BRI ksl st

i deseqiengesttint hine aarrstebowr )Y, dequEticabiwB3tchebouetBh.ahoe

ant{o [ I l0§o, 0 short er i .

o UhE oo & Lo B b Pud SR PR e anino

t heaciidegontehr thacfercade dnedID2 01D tibdatyunh ol &) or advo sitort®i7SGrtion

b 989 t 99% i it WA
o B BRRY RS R SOt o ies harse s
10 ncdbigali 98¢0, bbeut CDRSabowiH 3dQ RIS 98 sequbnce dduieiyn Vhen discussed

di scl ose erein, js at |east abput 65% bout . 70%
b S ML B et Dol e B gt C BBy g, and Vi
91%onabRWisc R hetdd W at 3% b3l @3ts, WG 7@ LU, about 80%,
about 96% about 97% aQout 98% about 099% or even
abo%h’Putﬁﬁﬁfqm/oaP% A Focabout Y 72 8t 82 HetPoBol p 8peut & e oupd %o,

det @oa 9686l ablsic D/ NBLRAS,, 8BSt 9P SEN about 100% identical to
lﬁprograms/software known in the art such as, but not

i nAnPBAr RAyPeptite BEBT iR ammhwis ek EoMPUSEquence
An aﬂrbf?rhlﬁs/ FRARAIEowYEh HeQAR sBcH R bldRbMimitRNE thEBESTEFIT program

Cong)u‘ er Goup, University Research Park, 575 Science
Dr i (WéisconsidiSsanencanah3 B PeykagBRSTHIMS (g dinix, kenétiss omputer

ho i f ' r 1 V.
20 Ao U tLe A s st I MR RSN O
honBESIGYT ets weencal omslegyud paebm of Bigh andWagrBESTH I Adp.
ny, ot her ense. . .al Lgnnent progr det er m ne
2 SRR s Ao B GO P Gy R Th 3 sequences.
I deWhercaing BRESTHIE bedgntier Segeien @Bgnname piodiangto tdotetnhiee

present invention, the paraneters.ar e of .course

it AT Ml e e T B

oV edccérbimgfranhk pfheem ifvetfont ﬁhﬁ pmel}‘netm neeseh) of yqefRt siudlfié thaﬁthe

sequence and .t hat, [ 0 o 0 to. 5% of .t he.

t ot XICeAidED ldwltydﬁg%g‘ﬁ%fﬁfpﬂ‘éﬂg’% fu]ﬂf?égtLQ? E?éﬁ&@n%e@@b@ﬁ@?e
23AI BseqlidnONM. thdr @hpsPbl hHasIesy Sfuptth 8 qUTeIRabial MRRAbS Do acids in

per cent. sequence |dent|té is determned using the
S hRIREEISE AINCHE R DY eSear ch al gorit hm using an

affine %ppﬁﬁ@s@wfth%&&naingaﬁo%gﬁ&eﬁtese@_lewe i@éntikeis @Brifined
gap extension penalt %1/ of 2, BLOSUM matrix of
using the Smith-Waterman homology search algorithm using an affine gap search
with a gap open penalty of 12 and a gap extension penalty of 2, BLOSUM matrix of
30  62. The Smith-Waterman homology search algorithm is taught in Smith and

Waterman (1981) Adv. Appl. Math. 2:482-489. A variant may, for example, differ
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30 62. The Sm th-Waterman honol ogy search algorithmis

taught in Smth and Wternman (1981) Adv. Appl. WMath.
WwWQ@200886430. A variant may, for exanple, differPCFUS2007/080925

LEGALO2/ 30555587v1 AttyDkt No. 050827/333624 WD

2008/ 063771 PCT/ US2007/ 080925 fromthe reference

anti-CD20 anti body by as few as Ito 15 am no acid

I esfri @R re@fencd 8M-8520 hidibbly smsrt@wa@u % [eshidyesd re%wgsh as

as 6-10, as few as 5, as few as 4, or even

ami 8% 2adite 1¢ waingaeid rapdus, pechigebtlo f@\w freep fay pgh ﬁe%tor even

of {WRinaRif%sRmbd sequences, the 5 contiguous segnent

of the variant am no aci d sequence nmay have additiona

am no  a¥itldreprest idwptmalraligement efitveprdntino aaid seapensed thes

SWI t&m{l . é:egmteﬁ)t dt l?l‘rae Jaﬁgrﬁr eacﬂfge n@ecl!ngy ha¥E qal(ﬁﬁ&ﬁi amino

The co |gu us segment used for comparison to

r ef wrdemgducani daetatinino saduesnioes with fespeatcto tltberetenteamgino acid

20 s%glye'hcg Uﬁllé @tmr%l&?s s%gﬁ?rét élg%l fg}'lgo%@%ﬂpo% t?ﬂ}é er%%eﬁpe’ amlgo acid

seqiequmnee wdhnd:ludleyat &sst@Oicantephovs dninno 46d erdset maltmayebe 30, 40,

residue substitutj

S B AR KlrET B BRIy eh i dirosigd with
10 W)coﬂﬁir%lﬁ@@fdsﬂ&e ﬁﬁsmeuime ®r gdpe capibd mBlel (yeeHniigr@dtefrdn

ecogni zed that residues appearing

ari son r
gg?FW§WSP”Qh% %ﬁ@?her within the alignment occupy

pos i ti onBhoi dnfinio pd1RichtideRRRGEds\eee RRINANS LS $0rtcbﬁhbarlson it
correspond to one another. 15 Such positions. ar
r efi&Fsoagnized thas FesidyesApPeacnR PBRISER o Oﬁlg aﬁ%}éffrtvﬂ%lﬁsthe aligpment
t heok@sy d%gh%ns WtEh e 9esBEctiGOpHIGSHABLI R cBR&HEAD Snddifdther.
referred to as "correspondi ng residues” or residues
I3 hatuch pevitiens gesrafere b todigecimto CAEIs PO ositions " @nd g Iresiducs
wh %ﬁdlﬁ% Qf%o%’@%%&ﬁ@p&fmonb RleGERRLd o3s %He%lnhlﬁg ?ésidgé‘s@ Qr
to a reference polypeptide sequence having, fo
ex anpilues thag orrespondiets one trtheasTlehsefonpxanipte, Wlhere a polypeptide of
pol | rj I
5 o PR PR RSt (ARRR IR ARR g b Eh lr S
" r el rduiducatth¢ iveidpowsithin dre nobappmi’q@ of dlltﬂllgSt altp@amrwmeﬁete F¥sidue
26; t rgu %ﬁl&% %%eg?n%ngegg? el lils ﬁe gd E:oaapa f r%|51 esagglc p]p&%o? forrespondlng
b|nﬂnﬂghwﬁrmﬂmanﬂaﬁmkamnmmg the deS|red i ncrease in

CDC acti.yity and/or. increase n af.fi

Che copd s bRt RRERER S RnERp® spiiold fsbieifiRly binding
I onCR22004el raﬁinmg tRbdeRinell iaatdze xlyd:Dgraew\as/ aaler mbes@ﬂibmdmg

t he particul ar

obtdoRLE 2Bt Sapdis BT e HERRe of Gy ARaupegle amino

25 ordid cl¥bbxys depPare Pkt irOMs niolkatile r&fadidalar f}&lﬂbﬁfptlde may be
bi ol ogi cal act|V|t¥ when pl aced in suitab
45

enViEDRiden £ peidip AEPASICoRL: Oéﬂrbnquﬁeh foes gAll sychippgparations that retain

def g} Bllo%lc@lf acBlityl widdgaca i sQR&Bl@éw%mHéﬁQ DRI are included
Further, the prlnaE%@an1no aci d sequence of the

pol i fespslefigisionral; apieCRAQ aatFhodigs pyusedhergiat Fymher.ghe Rrmasy amino

SUG#d sequence of the polypeptide may be augmented by derivatization using sugar
30  moieties (glycosylation) or by other supplementary molecules such as lipids,
phosphate, acetyl groups and the like. It may also be augmented by conjugation with
saccharides. Certain aspects of such augmentation are accomplished through post-
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30 noieties (glycosylation) or by other supplenentary

nmol ecul es such as |ipids, phosphate, acetyl groups
w@ewsnéss7l i ke. It may al so be augnented by conPCyE$I00TI080925

with saccharides. Certain aspects of such

augnentati on are acconplished through post - 48

LEGALO2/ 30555587v1 AttyDkt No. 050827/ 333624 WO

20 Q&n@l@@c?nﬁﬂ-prggg {ihS2QR A Q802 %%du&lf@ﬁ@slt ke Bt modifications may

processi ng systens of the producing host; other such
rodheriplEeaupesia vifigy In By qvistts pih Erdificatians pregnelyded g e definition

ev e(;ftan anti @@26@%‘5&9 ﬁ§e‘d%@1%1@erQOﬁ%|tw&glré Igb?tles of the anti-

definition an anti-CD20 anti body use hereln SO
| or@D%%arttlh@dms hoteldstysyexpelt tsicapectsd thdy suchpgdifi@ipy may

t
ol PR LA AR B vk FERSE LRy illning
af ftheactivite oﬁ‘r(ht: polypepfideiin the vatyns esvhwn (Fmrtger.o]mdlwd.ual amino acid
di meﬁhéelg L 8e clllatﬁ? %ﬂ)%% 81%68{) &H(? ti%fi’,l rgcﬁ)u%ﬁgﬁ,%?btglcepdehbﬁization,
various assay F el Vi amno ‘acl
r esundmlwoﬂ)rpeptme maaerclequ th ebnamd‘rafgrrxedts ihat exaidattivoy, Such
redycti.on, 0 r de ti
ol Ukl oS el A Pt SR necivsig for

10r et @DI0, acd inVﬂeﬁs}éd CS![Deh:thﬁ)l' il @ tincddase dt Biadinglaffinoy fod estaDRyY

tlgea@%g%b 05 R ABY b B visbidioaripbs bOS G e bbdntGba0

bi rujﬂuﬁ@j@fd‘fhmrwawgedihaemCDZO antigen) do not renove
the p epti de sequence fromthe definition of
anti - cvﬁ%e A REQVEtsE Fubstapifal ghigecs s3seiling fhepreprsptingnd yiceof

ar tpdhpRytiearisid sthdrdphdte @Y LR0DE0 LRBRBAF AHantsNéhe of skill in the
5Sre parati on and use of polypeptide variants. In

r efgen ipdiin deteitine doplmagificsioay tothg nadive @rot%%u%otlde or
sKi dphind 510131 Eb%[uen]:@ wall Fes&lﬁfﬂ ARt Q%ﬁﬁa{br@ ﬁ?ué’f‘,‘f&% Qlﬂlerapeutlcally
nodi fications to the native protein nucl eotide
ami astvaeinpose ubnplarmpdentiqabeampositian gsodan tha meﬂtqdatbf thg present
suitablig,for use as a therapeutically active
conponent of a pharnaceutical conposition used in the
met hods Imf:ertahearmr(élgmntlbodmeﬂmFo portion neg bt ajumted to decrease
nt | 2 Ng ta
o ESOE BB Eh b b o RS b or TR T s
i N ihdeeivaidn, (thr@igh @xamnhenortsrw othet mban@)bfcarconstmcetgmnalomam
(throu nut at i.ons on t ant
Fegrohedhae feedl ApBRaE e B PR aditedy GRREhe
Ci riaste@idgn@momldedizaidnam d)tb@d:ylsets Iiteﬁ@lbys thad coreaat Iragmh u rmr
| ocal (hfzat.i on. |.n other cases QR{ that onst
r egPIHCANBE P UHER A t%’ﬂ?%t?%tt“é‘f?fm AT HECTHR A mdmg and

23 NVABEN fe@ite ARCISFIAT Il O RhERNTRRSectFicAtioBigtidNeF a cdBjubdtetScytotoxin.
reduce the serumhalf |Iife and nonspecific associati on

of YetOY hgdifiediiony pldhesanstantysgionre pe wsd e Medty Girdlidsy

t heyfkQRS bABE gk RGhAle MRYetRE hYSARW Br SHRGLY | hipAlibid @R to
| i nkages or oligosaccharide noieties that allow for

enhiagrergd piean speaificinorhngbedy flexipdlite aSkareattinggbpsiological
Sp e;frbﬁl'e CBl&é(/aﬂ)e[bllﬁ? L PR bidcRechhll ifedts o€ o8 Héﬁo‘n@ Quch as

physi ol ogi cal
30  tumor localization, biodistribution and serum half-life, may easily be measured and

quantified using well known immunological techniques without undue
experimentation.
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profile, bioavailability and other biochem cal effects

of the nodifications, such as 30 tunor |ocalization,
whrwdoex’ri buti on and serum half-1ife, nmay easiPgI/bg2007/080925

measured and quantified using well known

I mmunol ogi cal techni ques w thout undue

experinmentation. - 49 LEGALO2/30555587v1l AttyDkt No.

050827/ 33362820MatiBOAS Q8iRiAlenbd 45520 dé @8RA@Rs that are

Anti-CD20 anti bodi es of the invention also include
derpodifisds 68 Ph e caraeniaigchmert of anytype phymelpglecteha afipody

at t @eiRNovREntaRYchintREI RS n&%&e@r&%ltﬁe atn‘ﬁb&&i)efr&}ﬂgﬂebﬂféyﬂy binding
such that coval ent attachment does not prevent

antto e d9gnpicemtaise Ef ¢xaaiployblinadiyngay afdinjitagors @@W@tl@d}’

P! of , |

SR IR o B a BB 0y M CPhee PR, i e

h av@etb@gnn, mg@ilitiogcphoaﬂ@rylati@y gﬂu;i@@gydlea]tvatma,tlon by known
agrelgrétg ldck %%/(J)ugg g?&eolgt}gcﬁ&h%‘ey 11 ?69 @ka c%mﬂgla%%&ﬁ] or other
pr qiretainyd:tc CAII}’I davageps themkamodificgiooembhy bacarhecg@.m dy knnown

ot her rote et G. . of nu ous chem cal )
RO T R P N S S e
10 ncfotialylagpn, ﬁil&iﬁabcﬂmtsylhthmstcﬁ" Auicanspacéett.i additvantyG 8e derivative may
cl eavage, acet %O for | ati on, netabolic
oy TOHE oGt TilhiB AR AmERE A 1 onal |y, t he
deri vat iA/&ofi@yvatiGOithiab Bci@ BebsButiBPTie ool whidhSBd &ino acid

am no _acids, A "conservative am no_acid substitution"
i s T6HEuS ihrepiredwitlhan afping acid ggslue having sidg chajngyjfhrcsigilar

W tdhaB. Bthilies AGinfind £5d AYiBudidyiiRgside SafiR vahiilaMchdled have
simlar charge. Fam lies of ami no acid residues

Phavieag defingé ichapivs Thise frngliosiindvdeaminresdsivihdayis sige ghpins

d ef 41 o 13€ q‘yshﬁ a{rgﬁln@rﬁlstld}—rﬁ? seidfcafel h&sis {erkc | a%'[gd?tlcaﬁ‘idq glu?a‘f'ﬂlg acid),

basi ¢’ sfde chains” (e.g., lysiné& argininé,
h| sunchirgash polaggidd cleeinsi(de. glyainpssipasage, ghitypare, pasingcthigonine,
Ut&l%rsnng 2&51%) nﬁgﬁpgpgaﬂn@ gé g’” aléﬂlﬁjee v&ﬂh%' lgﬁ‘cn(e 1sgleucme
I ne,” aspar’ag ut am serine, threoni

t y rmsluwepheoylslaelmnel)qthlnmnp (bﬂyawpmnd@etaHmmhec( sedeg:hgms (eg.,
2(?Lgtﬁren1%fle nglrllen%bleﬁef}ile Al n%ro ?1 C 51?J 1%5 {)tgiols@lg phergﬁaelaunine,

Si dﬁyp@d’paam disieing). Al%ﬁlatlim‘lgmmltﬁ’t@ns Vaall henetrodlus&nll rentonthedlong all

o ot PR PRlte fahhe bRt SRl it stsplatip R By B sqeris nd ey

mut @i th O SandRIcleencld For tﬁ@iugeﬂ actangtadridyntéfly afi@andl that r@kin activity

part of th such. as by saturation
éébﬂ5§¢ HYQﬂHm? QQﬂmeﬁHE?ants can be
25 c r eenedof @(an@n@it@gpcﬁablea@inwmcy nfu@atioBEHIY fnwrm&@ﬂt feglons
that retain acLiviHy (e. the ability to bin
ant §r-oebyin CH& fpaiapt 9fgapntibagy maleculen Hﬁméuchtmqt%tloawéy pg dlent

t 0 drRthiRd HER AT hidkdiBRS /. 8 MhaXe D, JritREVRIcKod S0HnBBSdy’ Cdbility to
only in CDR regions of an antibody nolecul e.

| ntbipdidigen. riessitynsh of mugptions nedy beppefuldp opfémyize gpdon usage, or

m SEBARE a'ﬁg @Jdn%nssantlbc)(ﬁr proJif'a‘M&l Arern@fivdly, hbh-Beut®i ffEdnse
on an anti body's abi |

30  mutations may alter an antlbody s ablhty to bind antigen. The location of most silent
and neutral missense mutations is likely to be in the framework regions, while the
location of most non-neutral missense mutations is likely to be in CDR, though this is
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bi nd anti gen. These types of nutations may be useful
to optimze codon usage, or inprove a hybridom's

w@iosesdyl pr oduction. Alternatively, non-neutrBdT/US2007/080925
m ssense 30 nutations nmay alter an antibody's ability
to bind antigen. The | ocation of nost silent and
neutral mssense nutations is likely to be in the
f r apeuRstkoluRAt QIR meNNIOmR of B8l id @€ 8k Wehldek ame% design and test
non-neutral mssense nutations is likely to be in CDR
t hagpntpglecules withaleyiredraportiso sk 3gs/altesitiop mnﬂ&@n binding
0508473530240 2ARROBRIEY RCTHHRREAZI0R0RaE HRlna"
absol ut’e requirenent. In the art woul e
abl astiviey Qedinga llamle@S&peCIﬁﬂt}én F olmlwmu@genﬁm hhakaspdedd

r [

ﬂ; Cﬁf}% {nyrﬁ r%HtFJ% gfﬁl% eElgrﬁé’sleErl] Q:E)(?tr}]l% ?lﬁlah%hgﬁ}{/d/og By %&é&?‘éc@lguy of the
|npmom@ﬁ@nﬁ@mmngathg@ﬂnbmn@mn@ﬂkaﬂxbmdaveatm@h@ﬂg@Cﬁm
ant ,
encoaa L RRRe) A teldrenffied Bh R BORRER G neklirpy
funommmnamoéﬁdﬁppdhumb@@m&ahnammHV|ty of the encoded
protein, (e.g., ability to i munospecifically bind at
| east one epitope of a CD20 pol ypeptide) can be

l1deti®r m ermJ@QEG)T:‘mHS ENESDIeG ANTIatD10eANTIB @DIESY

V- POL e TSR OB AR T E s AR sl 509 anti-

Pr eSPIJ anitiBYEE dfeit iV e ol o ¥ities-bindmgTaghmehts, vagids, or
nol ecul es encodi ng anti- CD20 anti bodi es of the
|nVEﬁFWBﬁSﬂ6W0%ntlgen bi ndi ng fragnents, variants, or

deri vat ity 6% doiiaeRint, thdbreet iBVHRQGH PR Mdes a{nhﬁolﬁé(ﬁ%&fﬂucleotlde

i nvention provi des an isol ated pol ynucl eoti de
13 o rf9PIPEiFiAg, CopBHER SEseRiip |k 95 OR EQMaISIiYE offa nugleiccgivangedinggan
of ﬁm{ﬂﬁ%lgl%bﬁm%b\@ RN Ge @naih Wlnﬂ B drDatNERVIhe of the

chain variable domain (VH donmi n), where at [east one
of ¢IPRs oftRY 1 dpmeindasay gnapaid seagenga thapis ableeast pleput 80%, about

V] e 0
o005 anac Bt Pulsre “Gob, AR sbe Ry Afthre df 2o
99%ﬁmmndio@@nﬂm@éSEQdDaﬁQS@ﬁb of SEQ ID NGS:1-7. 20 In
2P ther 63@8 I m‘:f‘nrgo men %1@ o Enver‘?t r})trév%les Rh ?s\éiage S an
I sol ate oﬁ i de co consi sting
es S[&)ﬂbtmualled)t}de&f)mpﬂs’lng; Oblﬁslsﬁhg Eﬁgelﬁﬂfallﬁoﬁ ucdoaislstlr@odf d nucleic acid

encodi an i nmu n
oot AN Rt R AR B APE LG E PR AP g v
ar Oc:,jmlaﬁol@ s¢lsdtedfgordthe gr@ip canditing of @aP4 CHRN g:oinbﬁsn@g‘ﬁlh@ @mino
aci uence [ E D ) 7 a CDRL .
C onaﬁiqs %&?Fé‘“‘aﬁ’?t fﬂ’#ﬁ‘b 8%@ rﬁa 1‘2%? (g?q é?ﬁ ?Pé‘%ﬂgﬁé“géf‘ apinoacid
285%:§RALERNSE gl a8 RBIIREY, sb@leh&eldamw@ tRCARinG 8€Y %d]ﬁ@nc% &t forth
7, where the CDRL conprises t

Lﬁéﬁ&ﬁ&' 1&%{3@(@%@% spmpiesenthephenylamaner (P residue at the
COrfRSRR e@lwgﬁoddﬁlgrt@%sﬂw 6f 9EQ FERA: P M ECDRXonritiRehe
Cona‘lpngllng ;Crllg sequence set forth in SEQ ID NO:5 or SEQ ID NO:6; (d) a CDR2
comprising an amino acid sequence having at least 85% sequence identity to the
30  amino acid sequence set forth in SEQ ID:5 or SEQ ID NO:6, where the CDR2
comprises the alanine (Ala) or leucine (Leu) residue at the position corresponding to

residue 8 of SEQ ID NO:5 or SEQ ID NO:6, respectively; (¢) a CDR3 comprising the
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am no acid sequence set forth in SEQID NO5 or SEQID

NGO 6; (d) a CDR2 conprising an am no acid sequence
whoosMes7at | east 85% sequence identity to the BOI/HII0AT080925

acid sequence set forth in SEQ ID:5 or SEQ I D NO 6,

where the CDR2 conprises the alanine (Ala) or |eucine

(Leu) residue at the position corresponding to

r esaln@m@a&d §Efqu§5@sét @)rmn%wmiﬁ@ 1| BE@NO: QG%%FD Neet or

(e) onprising the - LEGALOZ/ 30555587v1l

At t%}:“@({D N&: 4 égozg(jl?ﬁégglegqmwnmgq gadseryence having at least 85%

PCTHR200i6LABPRAR. arRith A8d @éasgnc%%&l{@mﬁl $i%3 10 RDE N where the
SEQID NO 1,” SEQIDNO2, SEQIDNO3, or SEQID

NO: UPR$ pymprisgDR3casiormg résilua geleicdalim heasiug coegiencs () the
s S S

CDR@ldémhﬁneuasr@sagate (Aeastsibret the ppdtine @ekwonddg forresittehd of

ng 0
oot AR FRP RSB ShbugPE atuBRRRIE R Bl gyt
SEQetl@nbﬁd&ntlty grtble §mind atid scqusparedbniein(SAENID NOsl, dnercahe

NG CHS phoRe R ERRAM A s i 1S ekt owadugatd e

1¢h 2:/313?1@%6(%33 2@$due ‘:85?(% pG@tﬂjﬂlﬁJ@fSrasgbﬁiﬁﬁlg fotrysidu@ Stdf SEQTIIUNO 2, (i)
Corie PoEnE CatS fos B8 &tihd s TR et ROl rote e seom

gr oNE:2c St thogspafagint JAdnh eesitide aﬂra@pd@aloheb@éspslﬁﬁmgiu €esidue
at the position corresponding. to residue 5 of SEQ.I
NO B of SEQ ID KQe: gy paa?lagﬁ REMPTAA}) anAEERQ e %?ﬂuetnﬁ%havmg at least

pOsishj Qﬂu&féé (RO RHLB Imird A RISEGIEKePlortBPRIED D NG: 2, where

and (iii) the asp aragl ne (Asn) residue at the position
I ortheSpBAGPmgritcs 2t e @n?eremit@ Sélﬁctstﬁg)mnilq\xm@ coppiyting of: (i) the

CORa QRN $ésitBhe %ﬂh@%s%n%hgsp%ﬁ(ﬂ@ﬂ%‘}%l&lé\’s' JgEdt o €8S (i)

85% sequence identity to the am no acid sequence set
f orthhasparaGECYAD) NS¢ atihepasiting cotiespPQURE to savpsiup § @6 SEQ D

o?ﬁ%@e??ﬁﬁh@ﬁsﬂg?gﬁaﬁﬁ' g\lt(ﬁgjp) résR taptﬁe ?55%02 SROSLRLHIS

I ne residue a position
C ornesélwolridqf BRI Nes; @hsﬂe(l)Sa GDRSEOanﬁBmDI&ml(w ac)ld sdqnence

2()a S pf%(’l L l%asg%d)) gg%ﬂ:'(ieb t§tthe () a01 eqP%ee (&3 nig S%@) 1D

r es asp a
ac i O (4A®hére tresiRAeCcEbpriséeat ﬂrragl one ﬂemdoe) serlc&mﬂd‘mﬂn ﬁng gtomp

resi due. 12 .0
el TE et B0F A de iR BB iy
II g edﬂS'EQZI,IH ROMNgi)athit apadgind (Seguehiae atStEclt pdsatohRotr&pSERg to
\NO. re the c ri at . | east one
r esrle%g)‘? %f% @NB% Wﬁ}? 33%@?336%4@?? ﬁ‘@ PEFtion j
24 hecoﬁ]e@fd)hdﬁﬁg {AkaJud st @E@ I@tN(l)hfearﬂlC(W) tth@ﬁlspara 1ne (Asn%remdue
corresponding to residue 5

as A MERONEOT PUTFPERERIEssigie f hef Sg?gsm NOH: &&PWWHT%ZO
t 0 ankiBSdyd tpasﬁ?é tholehe JdB MOddmaif kspdcifichMEorProtSieAaly Bind) to
resi due at the position 25 corresponding to residue 11
of @B 1D NO 4, and (iv) the asparagi ne (Asn) residue

ato t4_he RPSIrhd é%f?oo@lﬁﬁén%sﬁl%rzb?és&g ihRnfi ST rGHGes b i@fatedEQ | D

wherein an anti
30  polynucleotide comprising, consisting essentially of, or consisting of a nucleic acid

encoding an immunoglobulin Vi domain, where at least one of the CDRs of the Vi
domain is selected from the group consisting of: (a) a CDR1 comprising the sequence
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anti body conprising the encoded VH domai n specifically
or preferentially binds to CD20. In sone enbodi nents,
W@ b®8p6333ent i nventi on provides an isol ated 30PCT/US2007/080925
pol ynucl eoti de conpri sing, consisting essentially of,
or consisting of a nucleic acid encoding an
i mmunogl obul in VH domai n, where at |east one of the

CDRgt féﬁh‘iﬁ‘%?’h‘b N@ﬂm(w al@l&edo%h@l@lg feQByeh® 8 BHR in SEQ ID

consi stin conpri si.ng t he sequence -52-

LEGQE2r §8@51%\8émarﬂt Dk PRRGOMpSIEhe S23862e sgpdprth in SEQ ID
20%@?%@’ IpRTH Lé’q‘%)ﬁi B2 §EQ§9tNé qr Mbdnlibuﬁl%@nb&almems

onpri Si ng t he sequence set fort

SECh¢ Dolatq@pglyemclm@ ¢rRodjae én ingrnghoglopulin CReMEn ﬁpmp@ieﬁgt

SECTEMATER ot ha i =g Ruehbrd e Frsdp e ur e

errbT@JlN@éﬁt(@lcodintl eptimsigtGERR3 pb$muamu HEQERANARH (rnaerling

mﬂr&f)&% g?g%ﬁ ng s?gﬁfgnc ECt Eﬁ?cg%ng%éam%ng(jﬁfl{?) of

consiG D N:Df arBEREQ ]DDNNQ72{4nc(oémg ogliimigedPDRAI0E SEQ(]DH%ED 5).

f SEO | 1 E NO 25 . di i d
2brs o "B Ry Bk s e R SRR e e R 2 e
l(DDFfﬁ)l}mﬁlcle&E@cbﬁpﬁ@l@‘pons&ﬂdg %@tllaﬂéf bDch?oné eﬂm:gcrﬁ lam@cleic acid

t
o st iy H@ﬂ@alaﬁ%&%ﬂan RIS LS Arest dgpsiong

10 DOl |aE@it Do, atb@ﬁm%‘ laB@J.t 92BNHost 939¢ 2BSE MY adoluws%,
or consjstin nucl ei¢c acid encodin

dor?é?iow Wb £0HH L7 arﬁbam Rao- abowy ¥ egrrefee lﬁlwéleal%%a aqference Vi

| eagina ﬂblgﬂ-ll&p seqiR@Ue 18R YromR Ero e/@nsﬁﬁ’l%f @tf/@l)NOS 12-
about 92% out 93% about 94% %b%ﬁt 95% about

1396048 3@588{“’1@7% a it DIBentibadnermyD e therengeyydyVu domain

' des%&ﬁ@illy%?pﬁfe‘%&%@l‘iﬁﬁﬁ&‘s tyidpodonai n pol ypepti de
sequence Selected fromthe group consisting of SEQ ID

NOS 12 In et pheapdb@Bmenih dregiresetrineention @Q_Ja@esantlaow:iiy
n%l&l@gtlf{e gmgllq%lg% %?Ibs\l‘égbggsq@r{tﬁll{/ 3 81%0&%1?‘[%14(;' of aQlicleic acid

entl et ot
e rrtﬁ@ld@d@«i ¥y dothein pelegehfrom ﬂmegn@upcmnsmmg wie®) arVu domain

B Sse%}p? 1(; Qﬁ) | 1¥ H%Cﬁ% g:l?ce%%w easg%"}:?gq%l cteluil tity to an amino

Sr - Consi st I'ng
encacdj seQueacé/slﬂledtedﬁnom tﬁe gle)up emsfsnmgmftsm i) NO|S 12 18 and 29; (b) a

g AR N R R A e g P AR

an ta mnerumlncawfmuseqeawe ke €ortheih SEQGI@ Iféoqm Wwiee ¢evy ﬂomaln
consi stin n 29
don%?i“ﬁ’“&%%b&?sé PR & “%%eﬁﬁgé % gquie ﬁ%‘\%lsﬁ%ﬁ/?f él) dhe

23 eagparSEfe GLAURNER dt @lﬁrﬁoslwn cdrRspdh@in@id REIJAE1(F of SEQ ID
se uence set forth in QID NO 12, where theVH

don¥PH 2cBitdt] %gswagv@ééwd?ﬁédw&ha Besiden oErEgndipg fp residue
t he 1%@ 4PQABNSDH 3 (BP a ®f; dofdain dobpridng S RAMBYLND %ecﬁﬁﬁd’é)havmg

resi due at the position corresponding to residue 107
of gg@sq&g% sequence identity to the amino acid sequence set forth in SEQ ID NO:13,
where the Vi domain comprises at least one residue selected from the group
30  consisting of: (i) the alanine (Ala) residue at the position corresponding to residue
103 of SEQ ID NO:13, (ii) the asparagine (Asn) residue at the position corresponding
to residue 107 of SEQ ID NO:13, and (iii) the asparagine (Asn) residue at the
-53-
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NO 12, and (ii) the asparagi ne (Asn) residue at the

position corresponding to residue 110 of SEQ I D NO
wa2008637782 VH donai n conprising an anm no aci d BELULN0E080925

having at |east 85% sequence identity to the am no

aci d sequence set forth in SEQID NO 13, where the VH

domai n conprises at |east one residue selected from

t heygtiioH @0%ﬁ%ﬁ@t§¥dsﬂge 0fo of(9BQ Imﬁoaqlsa(u) nevi dbadin
resi due at the position correspon ;gr%/to residue 103

of SEPrifipe Nopming acidisgquengedayiap afrla%g% o posipnceideatity e thet
t heanﬂﬁé 5&&1 Qéau&faé t&spandiseg 10 Nona%ﬁé%@th%% d&inaﬁf&nlp@ses at

d (ii1) the asparagine {Asn) residue at

- 5lsast Q@@w@/sgb%@?;em\the FowyrsistNg, of 08D @WIWM)mdue

o0 R5gT T YRR BERRP Dy ) P SR

conf@sisesiducan thamositomeirgsmadne hewesibasy/ 1 0Tpf SEQ 1Da¥0: 18594 (iii)
?gfvfﬁﬁg %ngggﬁt@p%gs%ﬁ hﬁl\kﬁg&t{b?l %ﬁ%oﬁ%t%ﬁ&g%l%%o 9f SEQ ID

at NOddste) ang; doa&nnmmmleing @b edinoracikhstrengriavipg at least 85%
oottt RoRpe g «f FadRabe G ho GNP N e
1004, Vg dd)n)an:ij b@n}&tﬁﬁﬁfﬁa@stg&le rc(sék?ﬁ)se;lécgﬁg felite thaterdupe opdsing bHN(i)
P ThS PRORElage bhe) ERUEEG ey iiop SEIPME ' RsidyBar pf g D
COrNespOidi g alafint eSlevhesiddeldd t1RfpoSkich tdresadink4s rebidhe 803 of
VH donmi n conprising an am no acid sequence havi ng at
| eatQ HEMHO: Kefjtie ﬁlteeaSPad%awq @y ssiglyeent Hivingytig ¢ qgresponding to
sequdaigel 03F SEQbMNO:M5 BRIV PilNQsJepa M@Js@ rbiuc 1l th¥ldosition

domai n conprises at | east one residue selected from
1% hecogfengpdia ipsiesituenld 0of SEQIID NQ:hE (BheMy [damaigicA@pispgsn

r eSaln@iH@aé’?& se‘qH&cQ ﬁ%ﬁg AMeaGOHBELRRRE NNt 5 @S hAHS a3l Of
SEQ I D 5; (1i1) the alanine (Ala) residue at the

posicgicnpe @bfqrfésm SE@JB@\T Q:40,vesradthe Vi @8maif co@pdyeh B least one

NO Aty KR RSB AR AT, LR Bl g o
15, poamldn corvsperilngas pfardag Eﬁef S H) NCeHi, (iUehcaetlantitlpg Ala) residue
20O 03, at% p051 ?}?—F’;O rerné%el%n 0 re ln(f3 OSfIS 6§ID11%8 lgf 11§E‘86 asLParNgme

m no at
h av(lAmg) raztlddeeaaﬁte paﬁ%rsmmepwémg demldﬁeylmoaf SE@ IErN@ﬂ 6, and (iv)

o B ST B DR R o et Fo i o 0

fr omanb;a(gg raaﬁpddhiaﬁl&tcﬁﬁpris@lg@ﬁ am(ﬂo)aciglh@qt&héﬁhaﬂﬁhg gﬂe%) 85%

resi due at. the oSl tlon correspo I N 0 e i‘ e 7

of SSEIFHIRRYY %‘Be fing agif SeQUFNERiSHO ‘Aﬁ*zéEQ ﬁ%ﬁ&’u@’ ?gefatthe
24 hevfp@&hatm BFSRES £ IRMNGHE ARG idu sél@sd dfedn IHFr&tp cSRQthPof: (i)

(ii1) the asparagine (Asn) residue at the
posth% leaﬂn% Gﬁpb@ﬁ}ew}t iR ROBIIPREqTERSRONT TS tFesidpRy | 125 QO

16,Nn@en4g, @i e aldhig @?f&)@és%'erdﬁthé ASion’ @k ﬁdl% totrB8due 103 of
pOS|t|on corrwon ing to residue 110 o I D

disrrapaa P Nsieri guea themiosiBokeqrgsponding to
S e%ﬁ&‘&el_o“) ¥5PG IBtN(b.?";",Sa'h %5/%&&%9&1‘%&%9(& ﬁ%@&&&eyat 1R pblfon
am no acid sequence set ) ere
3Gt hecorresponding to residue 110 of SEQ ID NO:17; and (h) a Vi domain comprising an
amino acid sequence having at least 85% sequence identity to the amino acid
sequence set forth in SEQ ID NO: 18, where the Vi domain comprises at least one
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25 VH domai n conprises at |east one residue selected
fromthe group consisting of: (i) the |eucine (Leu)

w0 e®BMdess7at t he position correspondi ng to resiBUBUSD0T080925
SEQID NO 17, (ii) the alanine (Al a) residue at the
position corresponding to residue 103 of SEQ ID
NG 17, (iii) the asparagi ne (Asn) residue at the
POSk{ilR e ROEd BSRANCEDE édﬂswt‘ir%f‘dfd 4§ HOare (ﬁlfe@rést;aub@ the

17, and (iv) the asparagine f resi due at

pOSIBTtgN CatEspedinedn Btim 403 of SEQSIRINE: 16D dhe @E@}aglw o)
17; re@Bk 4 e SIMHI gdﬁr@ﬂdﬂdfﬁ RPfebidb 73t SE qg' (‘?il) the

sequence haV| | east 85% sequence identity to the

ami gheeirac(Cdy) r elhtbe pgwBtiorf gorrespopdinSraesidneNG p§ SEQHEMNO: 13,

1 BT A Bu O e AR BRE TR ingipe ygesidue 110 of

20087QE3RVLLIPCT/ US2007/ 080925 residue selected from
the gr oyp a%ﬁ‘[ﬁ?} g’ntlﬁolzlgmc%t th(%é%sehp Ve%tlgﬁl ﬁldéé’%‘é@ 01{‘[&@' due

at the on correspo 0 resi
I D Ii\@nudﬁotlc(elcbl)nptlhﬂg, aspatiag esselt(al@gs of) or ¢comsistiiigef atnutlhle acid

t t
V3, ety € PRASRBRNIRE: BugiyE pet e bafere B oot
10cor §0es poad R6Y, dbout @8h, dbeut DO, afouSED,,|abBoitO3 %] Bhouboeathbout

R A BT St AL T

f urfuorRbti@HQEnEERtcctell OMPHESBGH cdrndMail fBEQ m:N@Sas Bhnd
i sol at ed polgnucleotlde conprising, consjstin
es SEYGIR PR gnthED2Qpntbgdsannrisiedie eacelse Ve eﬁd@maa SaeCIﬁcaﬂy or

encaeicRataly\BihdRitdepyhier e the nucleic acid has a
sequence that has at |east about 10 80% about 85%

I5about 9dugthgrssmpodonans, Bis prpsery pogentigmdigluisey isalsdt 949%
gg%&qynuglgcﬁdezégl%ﬁﬁs&? %%nsﬁgﬁ%‘gsts&ﬁ%ly Qp Qwonggtﬁ?g cf—f Q(ﬁ%lelc acid

or 100% sequence 1d to a nucleotid
se cﬂlilé‘ﬂ(h@ @@n@mnealolmrlmmghh@aglr\@upblc dorsain (Ym@omn)s@@rﬁ the Vi

conﬁ%@@fﬁbi E%”%ncoggga@g ggﬁ%}n gp30|¥?gg%¥?mg#mn80%,
pr edbentsidts, abduy 9@ffonabout B %arbiut @H20abot &) 14 abot @R %, about 99% or
! So@%@ i Q&ti%al tB Iﬂle Cﬁ5 ? énce set%onljth L%%Eldjlg NB%S an

ynuc e conpri'sing,” consi sting
essenti dh ﬁytheff embmdlmmsthsq)rasgat afveationliodledes amGbdted

enco n, i Nmuno obul.i I N vall.a
U fe' SRR Rt he gt . i o BlstifRo G i
ag Ao At aaVL gorﬁzﬁﬁ] UEﬂCﬁlnEhﬁgloblﬂlrﬂtghL &gt wabe dic ‘&Q«%mam
about 85% out abo 959% about 96%
2 Domrga et Bagdne B0k sRsbroBRest sadrEsinaas

255 € Q@IPESIng Efe ahiid drid RqRAE {PFINRIB SEQNDINDBN@®) a CDR3
enbodi nents, the present invention includes

an
i sCIORPENE BB RPHY @Flé SequaReedBIipE PlpRy SO e seipceidrgtity to the

essgithd il ye\(}génce Xt f&ANRISTY IPONOTR, Fho el R R&drbrises the
encodi ng domai n of an i mrunogl obulin Iight chain,

Whegl@tamﬁ)@ (1) gsidae pt the position corresponding to residue 4 of SEQ ID NO:8
and (c) a CDR2 having the amino acid sequence set forth in SEQ ID NO:9. In some
30  of these embodiments, the present invention includes an isolated polynucleotide
comprising, consisting essentially of, or consisting of a nucleic acid encoding a Vi,
domain of an immunoglobulin light chain, where the Vi, domain comprises a CDR2
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conprises at | east one CDR selected fromthe group

consisting of. (a) a CDR3 25 conprising the am no acid
waemeeeoel set forth in SEQ I D NG 8; (b) a CDR3PCT/US2007/080925

conprising an am no acid sequence having at |east 85%

sequence identity to the amno acid sequence set

forth in SEQ ID NO 8, where the CDR3 conprises the

gl Ut IR dnfFhMicid &JLEHEe s@tiortig SPOSIDNON 5@ L (CEHIORALRM from
to residue 4 of SEQID NGO 8 and (c) a CDR2 having the

ari hoZREp eonsishieie@ StDRbPAPPriSHEIRFINRY 1 spauense §¢ derth in
30 Sﬁ I &RRs:; %H@ch' JEPRS coﬂlﬂ%n{g a%%%ﬁﬂo AtV &aﬁéneé]havmg at least

|ncludes an i sol ated pol ynucl eoti d conprisin
con®i/staqnece slsatiy itathe 9m@fo acwlrsewn@q sst forh 1$EQ Ilp O): & vghere

e R R

LEGALOR/ BISBEERYNO:8At t yDkt No. 050827/ 333624 WO

R AT

f r gpolynubleotgie@umpBons catsistige efsenti@ly ofy oGRS st |a|nscln1g ac1d

RN S e AT N R T

1d eadbut B5Ymba 06 Cabolthsns, iabyut V6%t dbBusITivf abag i98%, about 99%, or

seq set forth in ID NO 8, where 5 th

o oD B0 BTG e P ihacanse ! BEET SEQ 1D
c OrNO9POoRKHrlg ah Bnti-CBS0 Bt ody &ImprEfdglthe MNebded W opein a
further enbodi nent, the present invention includes an

i solPstiber! YﬁbPr}‘?Fﬁﬁ"é]I“é]&li’la%i e &M si ng, consisting

essent i ah ki Gther cBIboGiaRAk Sthé P@sct in@edtdd liRikledsd Molated
encoding a VL domain that has an am no acid sequence

1% hatohyngclgetidesgmprising Gensgting cstentigln ok osBusistigie nggos acid
aboéi'ltw(ﬁr%/ Q vabGtin gc@e@edqm{he ot c@&%‘tﬁlg g8 0/(‘%1) abpUionB@re

or 100% identical to a reference VL doma
pol sppptinggheseqeasrcet foth if HFQ KD NY: BEQ SHY IIm)O hi1(b) aVy

wh e{?o ﬁg}} &%p?i@ﬂlié h?};}%%loaagtdl DRy eclﬁ(ﬂﬁ(ﬁ atsl'e{ég 942 %ecg@&c%q&e%ty to

n "speci of preferefiti a
CDZtDe seqnerst pdt Ifordt ih(SEQer@@l lﬁwnSEQ IDREO: pi,e(s)e atvVL domain

d nveorerlrlg}m LD ng ecl§ td% e @ h ?g ]1?215? %)’ D& enec%tlcﬁeglgpf tg the
conpr i 6 consi's % essen , consi s
of @qlmucé et rhdn SEQéDcN(dﬂmgN}&re\the @I’@ tmnnn s«ahlﬁmséeﬂheﬁmm set

the f a VL donmai n sin
theoBh S BRESBI v! Eny SRR ap R Bhitee
NO libizmg (ableasa 8 M6 seq‘iefml ien€iONP ftheSdefigEnddseforiin SEQAD NO:11,
vi ng. at | east 90% sequence | ti Lo
seq E‘ Sgtdo‘fﬂ tCHmP‘ﬁsegé*de*}SEi)fN(S 165] fEbr}%
2§ c)Ne: 9V£ndctﬂmd'gh¥t@mﬁl@ M®I) SdsTade anh@pﬂsmnagmp&ﬁmgaa ¢&idue 91
havi n | east 85% sequence identity to the sequence

set©f; %)NQ IdFQ ID NO 10, where the VL domain
conpr i segytdrencJaRtuddtided @sdibeti AbRERayPutiidr ShelARdddifnal

a VLdonaln conpri'sing an am no aci d séquence
nucleic acids, encoding, e.g., a signal peptide to direct secretion of the encoded

polypeptide, antibody constant regions as described herein, or other heterologous

30  polypeptides as described herein. Also, as described in more detail elsewhere herein,
the present invention includes compositions comprising the polynucleotides
comprising one or more of the polynucleotides described above. In one embodiment,
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having at | east 85% sequence identity to the sequence

set forth in SEQID NO 11, where the VL domain
W@pnexses at | east one of. (i) the CDR2 set fRET/HSI0N7/080925

SEQID 25 NO9, and (ii) the glutam ne (G n) residue

at the position corresponding to residue 91 of SEQID

NGO 11. Any of the pol ynucl eoti des descri bed above nay

f Urﬁl@ﬁl%ﬂtfd)ﬁ'lﬁb‘liﬁieéiéj&ﬁﬁdsﬁﬁﬁﬁ confﬂ)lrﬁ§1|n§h@irs%ﬁblf}ﬁucl&ﬁ@@ﬂid%@cond
e.g., a S|gna peptide to direct secretion of

encwdeyclegslepitoin wid figralwuelyotidssacodat 2 Ve &Pf@h@ aaéescrlbed
deslﬁ:‘félﬁ’@lgi VRN &h aid Yoo @nu@l@gtﬁfe@ng&ﬁyé? V§ Qomain as described
pol ypeptides as describ herein. Al so, as described

i n hemie Shecidichllyed eawhetien whick compriseh QOWS@Seéwtlally of, or

g ”Vc%%ét? B d V¢ 'db’lﬂﬁﬁ eﬁ&b‘ﬁfh fﬁr? Jnﬁ&@otfag%’ étsfbxlg? taﬁg one of SEQ ID

pol ynucl eot i conpr one or
pol yasidp-aat ami@sV iesem-teddiappalpnucleatidm éor@mamdc,wm@tynucleotide

- 56 : t. (

2008F ST % pCTR eIt/ uobaE PReoRERFRaR et udes

conposi tlihe psesaw myentginragsoandludes fragadnysafchegml yndeleanids of the

second ol ynucl eot i de wher.ei.n sai d

ool grpipEd: e esRbualerd SHHENER yaliSidp thugeode fusion
1thergilypoBipebtithe Feb fragrdnts, seCand dpavaines hedkdribed aneagdas also

a VL do as, descr.i bed herein. Specifically a

B?F’EP%%W?%WV% fPri ses, consists essentially of,

or 5 conslb@51§n@ﬂeoﬁdééhhgoaéqumuemdﬁaﬁgfamkmw@hﬁaiethde known
as set forth in ad¥ one of  SEQ NCS: 19- 22, and a VL
don‘ﬁlﬂf? % EFF¥AGPlS Qﬁ@&?léﬁtd.edwem@rof theipady isfknown, a

I Ll@&tdedﬁco Qéjz!trﬁ‘@od)hﬁa%e AR B §1€eliméaq>1fytsiamhalzed
I'D NGO 10 or Q ID NO'11.” The present invent

15a| s@lgpweymaé@ (¢ ga@ﬁﬁ?ﬁ‘f@e@)\m W@eﬁbﬁw L(é?%ﬁmfé@hn&ue% h&242),
| nveinth (Bﬂeﬂf‘?n\)gﬁi%g:fhle Qﬁghe% s%?%faﬁpmég%éotnhg&ﬁ dby. containing

pol ynucl eot’'des that encode fusion
pol Bepiainy peihe sgmence Fea@dmga@frmmbgdy, anngalgtgred ligating of those

der (ihé%t}cge%ﬁ%esaﬁldqﬁ r{)@ %gatﬂﬁ o8 't}{%’hg% o‘fi&fleotldes 8/ PCR

cont ent1 on. eotid
be pr odwdedlaovelmmwbamlw@d empdmg)an rmwmo lentdhady, dr mntlgen—

6 hebn?c{l{lg %a en? t r derlva 1ve eregtl %91%%)9 gene%gel'cll nuc{lehc acid

t he no’vvn ynuc enco
ant ﬂrdsmdyumame sbﬁcaSS:eﬂbxheead)nfarmng ainetviccald gncsding hpﬁtlczﬁm‘

ar . HbGE BT LBRT b e RS STRORRE TRy Sin &
i nwaickee::‘actdhﬁac&yﬁg thesitiHod§ may Be &}&pﬁnang sthegRBUGH cﬁ;‘fﬂiﬁed&“ﬁam a
t t { he
e OO PR AL ST A TP Of « EROAgrrary génttated from, o

2sol | RRUCICRIDpicEh@sbly WAHRBJIA asamddfffdﬁahh}oms@é orfdeRs expressmg the
gated oli &gnucl eot | des CR Alternatjvely

pol %ﬁﬂb‘&Yéﬁp BRI %leb%‘/ é‘FﬂhlaS WO%PP%@V“G%P express an

ant dnﬁ@&i‘y) 89P@R@mpngcartlbagnﬁgiymh\éaé b@Rtrs hBridiRablc M@ te 4€and 5'
t her eof be generated Tromnucleic acid froma

Sui qnéb?@h% %%llﬂ?}@e o by doningwdngarnligpiiiclegtide niokq serafigtar ghe
enc&gﬁcjﬂglr @e&%é&deﬁ&l tBlidentify, e.g., a cDNA clone from a cDNA library that

30  encodes the antibody or other anti-CD20 antibody. Amplified nucleic acids generated
by PCR may then be cloned into replicable cloning vectors using any method well
known in the art.
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anti body is not avail able, but the sequence of the
anti body nolecule is known, a nucleic acid encoding
waQ bwsmaer7rbody nay be chemically synthesized orP@hUSi0nEER0925
froma suitable source (e.g., an anti body cDNA
library, or a cDNA |library generated from or 25
nucl eic acid, preferably poly A+RNA, isolated from
any ti ssiRe @fe ngllbbtilc SXRIERR I BortdiFondHItanRRANiPIeq@nbBEDT the
anti-CD20 anti body, such as hybridoma cells selected
t o Birfrledkanghodyapit anHeryhingi)e PagmatpyRrTist i dpByRtiyie theggof is
Sy n&elﬂa?ﬁﬁn%d At nﬂ@l@&d@XQ{u‘e%e% e Iﬁéﬁlﬂuﬂ@ed%lsm%%t&ds well Qﬁown

of the sequence or cl oni ng using an ol |gonuc eotid
pr obéhesyicfer fhie einaﬁmrllatl@reof Iwak@md@@pwn@éw sleefunengaat DbTA

§ det@(':'ﬂntc%l glt%dlrec@d eﬁ;ésfg nIECI% dTgs@e q“%%bgrt?é %ecfghfmes

enco e anti body or ot
Anpdeidribed imtambedak cagl d999eHerat/ed lobyg, PGRboeajory Mmu&deQnd

e g T T L

At todBDk(ll 9980 Cu0BQ82310333 WoM@l@Oﬁ&b@G@WﬂWﬂey & Sons, NY), which

PCT/ 07/ 080 t.he .nucl eotid eguence

cor PSR PR RO ST er el B bEP G BHER B tbodies
1(Bnthabmgy1 diffidrera Amirgenrdqengg fdreagifa to, craady dndind acidr

der|ﬁﬁtlve thgreof [ deternmi ned, its nucl eotide

B ol HON ARG ISERA™usi ng et hods wel | known

int he A poliriclcbii® dHBE iRt nednkiaTD X anfibedye ot dn€lgen- blndlng
sequences, reconblnant DNA 5 technj ques
d| r fERgmegt ﬁ%ﬁaag Shdajvativepheteofegan be camposed gf an@ﬁ&hﬁb@luc{eﬁ%de or

t eClNREHonHESRilE, Qﬁﬁ’ch‘ Hay IR RnRAHi 8 RN or mﬁ&%e)nodlﬁég leA

Mol ecul ar Cl oning, A Laboratory Manual (2nd ed.;
155pr AN MaF (s analB G ROl BIg otels| caC A anl-GRAOGwHDOAYOT aaFigen-
Ausyibgho ﬁ"&an?ént Vanaﬁlg%-r dér%\%gge) thgé{)ir &hbe E@cﬁ@@&ﬁlﬂgﬁb and

Mol ecular Biology (John Wley & Sons, , Whic are
botdvubctrplsd SN Wf@féﬂéﬁé@rqﬁﬁ@gh pird ddyblerstranded regions,

entéfu{e%? 'aﬁ& ZIOub'ie stﬁﬁ& IQIL@ a%HtRh\QQ LES mjngurt%‘%\f 'sﬂgl e@and double—

di f am no aC| sequence, for exanple to crea
am mndﬁdlrcglorsulbé)tldumxlecnhs corje] setgi [N ; andaRNAdhat may be smgle—

%ra}l Oe(a more c\ég% %,Bl?b%—stgﬁldg(? groadrh& &0¢ & sar?% c- a%(P gouble—

derstmadad\t@ldsﬂse ﬂremfd;tlomampdjmmmnmmmdi)ﬁg amnti-CD20 antlbody, or
pol yr.i bonu tide or ydeoxr i onu tide ich

Py TGRS it Sl DR e Do M ot
DNPstraE(Ibﬂ reg(@mbmpnangmmm CINO it tsbgh RNAQSh MIN ANA ipoGadeotide
anti bo

i ndi n ment, variant, or
der‘?“\‘}%“ij %%/‘El "’c“ﬂe anEH‘PFb o a&‘&%ﬁb n%fra%?%lVé“aIﬁfrP& derivative
2510 UhérBofS b A RIS EbnkINon LM dr @b difisd saseg chtDNE oPR NI BagikiRmes
and dqubl e-stranded regi ons,

douBrdlied o5 HERHY RRIOT OiSEToRIAS H\é?dg ifigd" &?@@@ {jichidgfor example,

si NGhPate PRIYesdQl Rh RualHat @ REI9s RGNS, nﬁ,vahy@ bf SodBERRHE &5 be
conprising DNA and RNA that may be single 20 stranded

or , Mefsrte e V4y; there litsih wsleptided embigecs ghemigellyy enzgmatically,
Si ncg'n'?aab%ﬁé’ausi%bka R forms.

30 An isolated polynucleotide encoding a non-natural variant of a polypeptide
derived from an immunoglobulin (e.g., an immunoglobulin heavy chain portion or
light chain portion) can be created by introducing one or more nucleotide
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stranded regions. In addition, a polynucleotide
encodi ng an anti-CD20 anti body, or anti gen-bi ndi ng

wo egie31r], variant, or derivative thereof can BE&I/US2007/080925
conposed of triple- stranded regions conprising RNA or
DNA or both RNA and DNA. A polynucl eotide encoding an
anti-CD20 anti body, or antigen-binding fragnent,
vardusditution, ad@ifibkar d¥IetidR itth ﬁte%qéleotmaxe B JT@Rt ai n
one or more nodified bases or DNA or backbones
nodlm@ﬁglp@tllnsstlﬁbﬁhﬁ‘t qng OporeMiRg et qu@stgfmtlé additions or

" Moglidibfdare Qﬁ%g&eﬂ 'ih% ud %ncofdg(f pl%mﬁtatloﬂs rrﬂaty%le ?ﬁtl%Quced by

bases and unusual bases such as i nosine. A variet )
nDcﬁtafnld@rétt‘{?Cbﬂlﬁu%SaWCb as sifegiisctedmpigacshid aRNACR mppdgted

e T

pollymu@lbm@tsmdel@‘nmodmdgesaiun@n natural variant of a
pol ypepti de derived froman i mmunogl obulin (e.g., an
i mmunogl obul i n heavy chain portion or |ight chain
porvYi on)Ftksa@NtP@\CEWEéNSe‘dJIby&NTﬁBODd’L(C@N@UGA@ESr nor e

nucl eoti de EGAL02/ 3 7v1 At t

D055 ST aB e AR S e e BT g gatibodies ofthe
108 Ubigtdntivi, Io@ Elﬁlgeﬁtﬂﬁidtﬂgdﬁgm@ﬁts dehatts ongerivatias tHeecof, may further

nucl eot i | ob h that

et e P el R AN A R R e L M

del @k@agy @dnﬁilglat@tl r@eueag cotdlent bien@neesaest cphjasfions) to
Mut ati ons may be introduced by standard t echnj ques,
sudphipeptides gt ?}P‘tré?eltl@%ﬁ“tﬁ?@ abeifsaneleiH-PER. %E?détsé’&a@e

Mt RESNESInEy AREEHEAREYed ARSI LEME 28 MHBR P8t tion assays
substitutions are nade at one or nobre non-essenti a

L5ani 1d cHester pleguinyssch ay heterodzons RREFEIS dang. Refpnetdss. o
CONJHGARES AS P@tg(%ﬁéa%gné WIS &498RDI9 1 8l488WREH %9/12624 UsS.

herei n, anti-CD20 anti bodi es of the 10 invention, or
antR@@mNblhﬁVMﬁUfmadﬁﬁﬁ%§87var|ants or derivatives

ther eof ’Anltlt'a@(Did’I IBS&IGS (ﬁ?her 1ﬁ9&hﬁ’8ﬁ Ei?gﬁt Ig\élgbtﬁgiﬁl%f{agm@nts variants,

het er ol ogous po ypept
ch eqndclatdtlyesabﬂpwfgmtlade {drivetived ilngare modl et i.carg the covalent

2d1 0 nﬁt%éhv ‘t%ntt any %gJeuog%t e%Pl% }0 tthg tantpo%ﬁ%g ci;fttl%aﬁj gosvgpent ﬁa&errrl%lt does
r eamrrbtenam tHe)anflbmigcﬂmmlltngtﬁiDQ(lJ dat exhnipte, bod rocbiy @8y t)tfsleflltﬂtlon

oo e TR h e sRide SRR MR P e g b
r adglyﬂla)slﬂhtﬁdﬁe&etyﬁuho;ltp&gylﬁlﬁon @&Sp}jldi‘ylgtlon Eiﬁ:i'ﬂatﬁtubﬂd:rﬁ/ahiaﬁﬁﬁby
WD 92/ 08495 14438; WD 89/ 12624; U, S. nt .
No. kngws f@twé\g/}g%?ﬁ%‘n%ﬁf OE%P@???WM cpvagh tikags: tp BGB‘f"éasr ligpnd or
24 heotha\samtlh Q. Ay Ehimeeis Sieatldangoflifid@ RN Sy by adrti@ndus by
or derivatives thereof, include derivatjves that are

modfopadechpiqes, inglpdipg bug pef dimited toxpecific ghamieahelepyagany

ty %etgfatl&plf&%&lla%oﬁ OndediR 118 iR Y f Ry NR et VRSiRIMbILY, the
attachnment doés
derivative may contain one or more non-classical amino acids.

Anti-CD20 antibodies of the invention, or antigen-binding fragments, variants,
30  or derivatives thereof, can be composed of amino acids joined to each other by
peptide bonds or modified peptide bonds, i.e., peptide isosteres, and may contain
amino acids other than the 20 gene-encoded amino acids. Anti-CD20 antibodies may
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not prevent the antibody binding CD20. For exanpl e,
but not by way of |imtation, the antibody

walzmsMe77ves i ncl ude anti bodi es that have beenPCT/US2007/080925
nodi fied, e.g., by glycosylation, acetylation,
pegyl ati on, phosphorylation, am dation, derivatization
by known protecting/blocking groups, proteolytic

cl epvAgeficd uyrﬁﬁa@ﬁ ptRRe@es Qlchlb BbsttkdngidiishaPprodsifg, REby chemical
protein, etc. Any of numerous chem cal nodifications

maymeifigaion feshnigrss th@f/ are pigHkROWR BHAS #tieBuchimpdificationg are well

but de@éﬂbe!i b Bab Qexttsodnﬁ Fi)l?ﬁ:l'ofé &taﬁ@@fﬁbﬁ&grap@lg &RVRM4s in a voluminous
acetyl ation, fornylation, metabolic synthesis of

t unfegsarep ditanaturgt Modifeptieris @waoqoyr anyygere dieth peit-LPa0 paiypody,
SZ?] ?}1@%‘%&%&2 Rtgﬁgtbdggﬁ&bggen tlfélaﬂﬁ1§d &4 M@E‘Qh@ﬂls @ﬁd §18 amino or carboxyl

D bodi'es of the invention, '
ant tegani bi endneigties rsa@m@ werbohydzatésaht will be:aDprocrlated that the same

der a t 0 f ' [ .
MRS e ST TR0 AR s
pepi giden dpar(dd320 annbody pept b deen siosCHR@ sntibadlxdmaﬁyontam many

Con B R G5 B £ VSRR .
10L EGAL2/f 307 bbindion LandtthgyDkdy ‘tNCt;yc 105088 Y)f %33@)2 Brahing. Cyclic,

2008/ 063771 PCT/ US2007/ 08

pr o¥EKhed an%‘ﬁf&‘?f‘hsf g% it gﬁé?ﬁ‘ﬁ%ﬁ’ﬁf may Beéglé B%‘P?Q’OMH?“S[??OH
c hefngalprodd®ei & Bt teaiade 8¢ BtitkHdie snckithhat. Roeiflalons kiomas

in the art. Such nodifications are well described in

basiceivialgt. @oxdaipn; ADRhesation; $raidatingneryrlspiidtachaaentefi flavin,

as doRaltnt\RAMMACHS hefn@ SRAE RoldIdn® h@dcHiBat oWRdidié it bons
can occur anywhere in the anti-CD20 antibody, 5

13 nciuglepidy derzatiyepov tentigtiedeptsaieot atliped eifprleaivtiye, covalent
si da@ta@lﬂfi’én?@f ﬁ%%h%ﬁ@ylﬁgélﬁ)@ cBss- ﬁﬁlﬁgg)éyéhzattl(ﬁlr Bk fkide B¥ndON
moi et 1 es such as car bohydr at es Wl be appreciated
t haformediiensmsthytajipe f@fﬂnaﬁo@lpifqomlﬁmt@rpswayka@npﬁte@l@ftcyatmne
th 2 S,1d .
gi \e/fgn e tn?)? @@%ﬂaﬂﬁte g‘ﬁﬁg% a’uﬁrgé( gﬁ[rglé R/T’dtltoﬁ gl}é‘%ydﬁlon, GPI
antmbbuymnmymc@m@axﬁmnmnwdmavmeswdwhnmmmbﬂmmwhﬁmsomdmmn,

a 1163g¥th2 011 rooefopy%g Ip?oces{]%éal%ql% OQ‘] %/%:tggg I?{eriﬁatlo%x%gg?mzdnlog S

W tdeleooylwmhmmlhtldnf &mlfarrRNA ﬁiﬁdiated ,addlhmradsfcalnﬁnb acadsdo protelns
bran esul t

oo Sxs ke AL oERD. S8 S TRy Rt EE M Sl e and
Sy nblet e FrephaesST. ]B/uubﬂ‘ghtcﬁ,tonSFrbaﬁAMG Coafpeaiyy INat; i2ed ed.

acy 1.0 ADP- r ylatio on val ent

o e Gr Q@gﬁ Pt GoukehHetteor ) Rk

29710 ﬁ%tc}{denﬁ@F@EseﬂtY) Ak ac m‘r@eiftep& a® (1990 BRIA HR-9hI. 182:626-646;
nucl eoti de derivative, valent attachment of a lipid

or lf‘artﬁﬂpé”de(rl?%ﬁnﬂéw‘éWaﬁS‘érﬁé 48t%4chment  of

phos photﬁhegwsaﬁﬁivtemon B0 PSidek tifGon [H¥€Ink 86thp@ihg an anti-
di sul fi de formati on, denethylation, formation of

coviaPdhantibpdys st $iitigrisbingigg Fragm@ﬁ ‘@fla@ﬂtdéfw?éwe thereof, and a
f orﬂ'é?etré)lgébugioo Pﬁép(ﬁgé UTI%%EG?OIO%O(’&E HM&/}%p'tl@@tzo whlchhthe antibody is

gamma- car boxylati on l'ycosyTatioh, GPI  anchor
30F orfrreadiveny, behly@frlwoyfuactmmr i welfuhtetthrget thanantiHyIP2{t padypeptide

my réxﬁe@{lllféelllgr}n of?g(én%td 119&]11, a fusion protein of the invention comprises,

consists essentially of, or consists of, a polypeptide having the amino acid sequence of
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20 pegyl ation, proteolytic processing,

phosphoryl ati on, prenylation, racem zati on,
waealosnedziat i on, sul fation, transfer-RNA nedi at BCI/US2007/080925

addition of amno acids to proteins such as

arginyl ation, and ubiquitination. (See, for instance,

Protelns - Structure and WMol ecular Properties, T. E.
g'@h@ar s mM¥ oblthe RTH%%HB dngh LABBANE thdN¥vendifl ofBle amino acid
(199 Johnson, ed. 198;) Postt ransl ati onal Coval ent
Mbdiefifeias PigHy ore mrmagre phthe Y5 domaiayefananppedyof theypvenfigpsor
1-1g, m%ﬁ{s 0} @a(naﬁ{s tRdreof! (a:lia %Ql)eteM% us Ftﬁﬁiéﬂmle sequence. In another
182: 626 Rattan et NYAdad.  SCi
6633U2t8>d6123)nt afhﬁ@tmre@@lrfpr msrq\vre £ ﬁ@gn%tlg wdptrqatm@émeﬁl@ds

us Mo -
Sf dl&%sgﬁﬁéﬁﬁh@%&?ﬁ agpg’ cbr?s'ls@sges?éﬂtlgi 6f’ orqo)gs%t?&ta! &%g)\éptlc@ having

trgen I Ng ment, varila eri vat

t hevh@mﬁmo arid seruehetof pol oFoNs, f:hoeteyqé dptGlARs of theeVn domain of an
het d

f US%E lﬁ%bg@é%{lptf%ﬂeggf%a?‘%}t(@ 00?1 Ia%rﬁvrlﬁvc%qmr% Q0¥ tllle an%go acid
t arsgqmentehcﬁ‘ aapbhe, @mmhrp@b@tb@ﬁDRsl ef theWmldemsmrm@ ac edti €D20 n

: .
C oesfPRBCo el SRS S RLR D BediiaadéERedly 4
10pol pubgpptidiecquaréd gn bieensbuiditend ehdfusien pr@fdrecodipris &b

200BTS 71 oRes S E 898 e e CBRA SO My emain i ent

VH @Dmsp&&ﬁefant&ﬂ)dﬁﬁf th® peYer® nvEkiRn! srvRheMNd@IvatiReor variant

am no acid sequence of any one or nore of the VL

dontBsRel H1d adisteapiPEayd a91ya€fptl% areicethighfugpen Profeiyipssifisally

Or  BiAdsi 6B 8ast &rere?ﬁépe A28, NeiRiR: SRS aR! VRGBS pd&in

sequence. |n another enbodinment, a fusion protein for
s ecompriedie RabRgMBS hREnaiig aPHNACHERGUHES Hdleass one Vir domain of

di sl D8RDIEMEDRUYL? MR ihwBon SRR Shifio 838 &LbRE |0Yat%a’st one

or consists of a’polypeptide having the am no acid

seqVeduerinp! st A0 aniendytof theanhtierhe fERRentefdetivesivig-pr

do Kl

var i Shheflhr sAf% hebaeHoRHol BaM ke FIARy, the Yo and Vi

seqlrenos ocﬁtheéuworqnetelmqmsespbm we sofgld mroe:@ﬁtsbocif’ (arlveFWar Fab

dj Or‘rt?%%%eg{) 13 sp%glrtﬁca\lllp%zl\%des S'fl’? sé ?g% %(pltoge %tf éﬁ%‘ﬂ% agatgars

10 q:mioylnmnt |acfﬂsusﬁmutermcfer usk i o élagmd:md aﬁmtretatmetnln mcthadd on

pro rises.a ti V|n am no

S e BFoR SR Sot PREPORY b fia R B O TafTe R oS one
CD2@rosthegiol mdreauttthddOORs off thé W dpﬂhaﬁ aﬂﬁn aniVEDRO @tibo®f and the
fragnent, derlvat or_vari ant ﬁ;ﬁ qg av ¢
het €8¢ ?ﬁj VicAaeleld gt@ytqn&éwget 15& ﬁE’é‘Or 9tdhe Vi domain o

25pr oxn@na CIPRGintib&R biifraghichd Sr VQiands tﬁeeaﬁtan@aaetemdg@@ﬁ of
I n_anot her enbodi ment, a fusion protein

corﬁﬂlm@édeée%mﬁpgﬁﬁr%y Qrithrge o BYs pig: e g%tafa@%&) of

of @ vi,A89kinNE, Ubneia TBir&p&id toAMgRRbIrcChEBo@Nlok RIYYr Phb
the invention and the am no aci d sequence of at | east

onefragment) ohie invshtionn Nuteicaoimolapasisaendingfthesp fusion proteins are
|nvggg&@&nﬂﬁxh%ggﬁggagnmger|vatlves or variants

t her eof et er ol ogous ponpePt|de sequence.
30Pr ef er a}ﬂxymplatyefuvpn petging[reported in the literature include fusions of the T

cell receptor (Gascoigne et al.(1987) Proc. Natl. Acad. Sci. USA 84:2936-2940); CD4
(Capon et al. (1989) Nature 337:525-531; Traunecker ef al. (1989) Nature 339:68-70;
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domai ns of the fusion protein correspond to a single
source antibody (or scFv or Fab 20 fragnment) that

W@ p®séi7cal | y binds at | east one epitope of CDROI/U$2007/080925
yet another enbodinent, a fusion protein for use in
the diagnostic and treatment nmethods disclosed herein
conprises a pol ypeptide having the am no acid sequence

of AR al. {WOQ) DAY €81 BiolNDS.£9 9117 wﬁ &%n@f alt {1@906hlxazure
domai n of an anti-CD20 anti body and m no

TS 30 hesg et Poming ae B Waromb € PO HACADRDTof

t hey ylordp @9” aftf W%éo@gt a@r{ﬁ 691 Qr@%' 1%9%67) @D44 (Aruffo et al.
fragrrents or variants her eo a heterol ogous

pol (Qﬁfébtqeﬂél déQ1ETI3. CmgeﬂﬁléleikSLylSIGY woy- ({ $itle d, Expolfed.
{1 (1 VB8 Bl )§3O)OETERr@%gsfle)U?§l ﬁ@%ﬁ)ﬁ) 9. M 874 561 d%’(ﬁ?'d’bﬂ

onmai n correspo t'o single source antl
s c Rstagrenkatic etfar. ég%%h(?éll of: 1 t3i3e1 14hy éNtireneptoN(feshkineziae ikl
dj h [ tei r
el Vsl T RS S eR IS E O N S
pr ollnmumel z*ep&fmmm andtPagpel etcdr(@99Un € AxpcMadd 74:04830 R 9pfand

nac e o SR TG 98450 @sk VY lgonbaeeto

100 1982%). Nat ur e 337: 525- 531; Traunecker et al. (1989)

l(;lg E) g r2 $ / %%%gﬁss%l%géyeé%% %rzlt{p@%ag% AT 18 8%{13% glventlon or

Zet gnfigdrSkihdigd fragments]l 98hts DA ciedtive Bihereof, hﬁiﬁb@ Fu8dd’t0353;

and Byrn et al p%1990 Nature 344:667- 670

L- s@teé@egws prlgpsPigesyte dncprass the gy lide O%tile belyrpEges pr for

Cel fse nﬁhﬁhuno&s]s%s%g@lé s krﬂﬂ\% 1¥\ﬁ{e5a9tnF&tex%ple (iA98d)

Nat ure 349:164-167); CD44 (Aruffo et al. (1990) Cell
151: engpdiment, BEG caphgcomeaid tq thieaati-6yp28@nghodics 98dg jnvgntion to

EXBincMRE thent thifdicd 31],,1‘7 %e L&)-Eg%f &, %bb ﬁlcngOk% 13l106; (Ju%gzlz)Drug

J Exp. Med. 174:561-5 t anenkovi c et al

( 199dyv. Bl (20683 5ﬂ15§3rqu\Ma1) et dTNIZO(Hé@epﬁm S@th@ﬁdmns é9:512.

al . ( 1%%'%0&’ [ Qffei- (Lﬁ%@ fytl@(c‘l?eg 051%8 'nlvelll{ Fx%nﬁgé%n&l%’ 39

Lessl auer et al .
27: P@BBABSGGANANT deteppeds tedrewd] can g 9844 toJnarkscpequivkabs, such as

74a n}%eﬁt%%el@g‘ic)?ﬁtﬁte %ée? | pun%cat og %SH tectlflil gg )&g%m?)aémt%oﬁgnenti dhe

144183rker/hmmb mﬂ&qmﬁceisaémhletldim &iptide, aunthias @B24): provided in a

£ r e R Gag B at b R AGhp SHHENLTNE A1 P oamone

f usmbri ﬁmnga ef ¥hioh e@geusnRaliapiiladRSAt destiittsdeasentt Beul) 1989)

Vi f life of th | ypeptides or for. .use in

! it Qg e RO B e b s e for
2sex agRl @ient purman&ﬁofelmgibmmmn Bfier pRidb @ugs QeHifM gt Rl fication
to the anti-CD20 anti bodies of the invention to

i nciPeidee bitigs pot figyited o, the "HA" qsy ihickeerrqspeyuly te:n epftope derived

( 2003 M RlchREnch; Q@mnﬁ% ein (Wilddndal. BORINCC1REVI67) and the
(2002) 54:531; or ir e (2002) Bi ochem Soc.

Tr angacegons 30: 512.
Fusion proteins can be prepared using methods that are well known in the art

30  (see for example U.S. Patent Nos. 5,116,964 and 5,225,538). The precise site at
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Mor eover, anti-CD20 anti bodi es of the invention, or
anti gen-bi nding fragnents, variants, or derivatives
waQ bsee771 can be fused to marker sequences, suRGiI/HS200Z@80925

a peptide to facilitate their purification or
detection. In preferred enbodi nents, the marker am no
aci d sequence is a hexa-histidine peptide, such as the
t agwREPME $Rchn imade ﬁ%oe\/s%fé%féﬂ e&?rﬁ%”o optiize tR2e& IR
Avenue, Chatsworth, I 913 , anopng ot hers,

mardERg dRrackrisics of Mesic RipFip. F%thég thsduisRIpiciidy then
in t%@fe@te@fnt@é hos§ ée%%gl) expfk@6n. Natl. Acad. Sci. USA
86:821-824, for inst ance hexa- hi sti di ne provides for
25 conv emtle@w(bmtubﬁdl@%afltl@ﬂvr@ﬁentt ineenfions jop ptigebaidimg fragments,

f ri.fi

5OL {\%@@? %:r) h&?‘va&é‘&% OfJn’éb‘i-‘ rHéy ﬁe%ﬁl/ifﬁ oh! c81% m%a%?ihfohl@ 61 H&be
co rqoeslg@mdj@ at teagtronepf ¢ wetydaé m@@dles fergam) irmmovathé therapeutic
he [ [ t 4. | I

%%% 3‘? h:% nPolé?c%% {(B t{l%v\vltat%(?%geg dgﬁétriaornb r2f|§ nl)énagg]ﬁ oggherapy of
pr ehapaent AmigCneQ dtmmbsdlemdtth@meenmh [or kmgzen-bimlintglfeagaets,

‘%‘%eli%%fg?? ﬁereX§n%lrﬂge&%§.§dag IE? éa%gl%d or cggjugét% R A dor after
10— E%@Edtﬁﬁ%ﬁé&l&)ﬁmﬁca@iohyﬂﬁfomed 050827/ 333624 WO

2008/ 063771 us2 ch t.he fusion
made maj @11% g %ﬂt]e&g%(ﬁ‘lﬂlﬂ% @gﬂ (waﬂet IBV%I&PIEI 1R PUCR é)lndlng

S eCfi-fic@R, Wiiiantd] o dém@tichar@edrehhysbd wsjuphted RahdrbtfuBhagents,
protein. DNA encoding the fusion prote| nis then
t r Atiedragy BPtidey BrofFikoRizy ey, Virpsss. ligidsrhiclegisy] resppiise megifisrs.

antﬂmgﬁcgﬁwg{ag@m@ Jppesent invention, or
anti gen-bin ragnments, 5 variants, or derivatives

1% her eof Thﬁwkégd w@a ait iy i1 AU S nhgtaaoewg%ﬂrrﬁ%%lswswbled
c onds}h%%t\%get& Qf %Ehrllﬁﬁ§ He&ﬂ&n@gn fﬁe\éaéét@& e}(gegtfto BoL a%ﬁ For

e.dJg., to | rovet t erapeutlc propertles of
ol &ewbls, comlgﬁtatwlth biatie arcargpered deg. et icenting @ fomﬁmg polypeptlde

08, 5 IFCREY Gl 08 PRL bR A R e ocr
f r aSymilarls conjygatdsayithsy fluprescent imaeket m@$b¢ prepaaaftin ticgredonce of a
abceol ?l ngtagerﬁo %\hlgo%g ?19[6(? #erelg For %ﬁfreoarc 1ft}?an S%}hloig anate,

icatio
p a rlirefembazrﬂuomsd:enn @B)ﬁﬁ)c@mateb Mnﬁgat&f oﬂt]lmemtlrﬂ/[em andihodievof the

antl en- bi ndi n fra nts, varian

© nepESor eR g BE pbi TR gERRg o T APt PR YRl akSieparea

prQﬁﬁﬂ@ﬁﬂm@&pﬁbﬂﬁﬁ proteins, enzynes, Vviruses,

l'ipids, i cal onse nodifiers har. eutica

agent s, 113‘ EE%{ IITSntﬂ’?éﬁ%he§R‘?‘10P]é’asstrﬁnPh%D %nt‘\[’/{ﬁ?“f igs of the
2APPihRstiah, & ﬁlhagbn@mamgq&gﬁ@mmna{tss Or BRivaswe kR4 conjugated to

using a variety of techniques d endln

sel® %%l@stgg%ﬁlter%p@utafeage@n]fw %‘P Ofg%a%luémg antigen-

CONjipgAd BSonfintshvdapik | Jﬁd%ﬁva%@snﬁér@&h cof-bd use dWagdn8@RAIYG, for
a binding polypeptide wth an activated ester of

bi otpwPlsyBRNiES therlevaprygnh onpragresoR\PE B dBFaE AY Rt e grclpical

testing procedure to, e.g., determine the efficacy of a given treatment and/or

30  prevention regimen. Detection can be facilitated by coupling the anti-CD20 antibody,
or antigen-binding fragment, variant, or derivative thereof, to a detectable substance.
Examples of detectable substances include various enzymes, prosthetic groups,
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Simlarly, conjugates with a fluorescent marker may be
prepared in the presence of a 20 coupling agent, e.g.
W@ bwseecd7ist ed herein, or by reaction with an PCT/US2007/080925
i sot hi ocyanate, preferably
fl uorescein-i sothi ocyanate. Conjugates of the
anti-CD20 anti bodies of the invention, or
ant flgeRcdd RdicRsls 10 AGRRRhSmat¥ B, BilSnin@terd Blateyials | @Sactive
thereof, are prepared in an anal ogous manner. The
pr cuERaly, ROWHeN GPttIg Mgy umww%roaﬁwssmographws and
antﬂoﬁ%ﬁio@@tl\@f afaﬁﬁgl?e'i_’ic 'rr{éYa? fnk O8ee, R e?zﬁlﬁﬂl(g QﬁS kiRt RE. 4,741,900
nments, varian derivatives thereof
nfg%uglanab@n& whickca t@gﬁ@mgat@d t@ramn'mlreaé@uw & chwmtlcs Fserding
nt INTo I
S?r AR RAh! RAGH, Branhfi S0, BOYERE el BB
us ebraiiideagn ebeligihbyphaese, faplactosidaspl acangeliofioestaréve; examples
dev 581 %?e%ros?lﬁetlg Po%i:) %&ﬁél%xes%{lcl@de%l[rg qg&fcf(? n/%?‘onﬁ%ﬁé a&f% n/%lotln
i niccal Qp
ef faxemples oifsuaatge ﬂmneicereanarmrats 1m1wﬂeomtfénlfq:rmm/ ﬁndmexzrmn
ction c cilitated b n
o R R0 e Ao ne Aok P F BYfheie. bt
10v ardhdvide oOphydedritieih;i aviexige 6D2f lunfites@nd@tedilafdl@les luminol;
3;?5%@51?3%%@5@@%&38 O 8 {l%gﬁlég‘giaglfégs%gfg& (S and BShAS, and
L EGALRBIeS 05h R i«éliloé&ttv)é lﬁh@&erib!Danﬂa@B’z‘I?lP 33362 4°YW\or *T.
2008/ 063771 PCT/ US2007/ 080925 f| uorescent materials,
| uni nesc¥rRtinEP & angbedy. o wfigeh-biadine feshetepriafteor derivative
r ath Q86 ¥ be KR} Bhic@kSa thB@FdE %l&ﬂs&h |a§‘90ﬁ§ﬂo§1|nsa WSlaPitic
vari ous positron em ssion tonographies
I orfresifion aéadicpetiyrapepte gih e Fﬁtowétnaqr CY@?%IC as@é incfygles any agent
ex%'l@detlgnen%al t& @éll%nﬁxa{}@ples“ingléée s%gglumf Pa&oﬂ%;tééhalagﬁ%
whi ch can be conjugated to anti bodies for use as
di agmosidieh, ¢eidumibrogids, Qr@etmh,emmi@@ehﬁwpmnmnmmde
Ex 0 b I e
per o inBE R RIENIRTUIOE HHRrOFB RS antacin
ac ediwecmdbxanegmeenaﬂ;@myemaarthemymmf) $1dah}dmt®tqmteocsmhet | c
(g:” % ;gl‘?‘gglgsx glsocalﬂé: ltel% agagﬁ%ﬁlﬁgca? ea[gr[)pe a?qloaga}nespgéorrll%ycm and
mataniogd e horrmllagd ﬁletﬁ(bﬁ eTlidrépenm:m%antﬁ inalmﬂe,&mearn pot limited to,
fl uor.escei

i AT BF B0 s Ryt BB TP BERR A i pevenis. cytarsbine, -
chl Mdrcdﬁaoﬂrdemwzﬁe; Wtkifakiflg ageiits €X gnmb@l@éthaminu nthivgscent

rmt i al | um nol ; es of . Dbi nescent
qr%l?l%ucﬂ ul any, GPEHNG LR gﬁﬁg%df lgppiine éﬂ%ﬁﬁgq uori n;
27N dcycl%ﬂl@!iﬁﬂaﬁﬁdeolﬁusﬁlﬂéﬂ aibk&ndn@ﬁh@@cgtﬂey@zmlﬁ rhi@Jmylchod e e cis-

1251, 1311, ' - CD20 anti body,
or da?hl@r@@ﬁmmer@éﬁﬂﬁ@nﬁ%@%@wp@aﬂ %mbra%}m%é? By dgyngribicin

t heﬁ felrly AR oRSCif PG RAS EBcTh aRtiibMRE %pg UdidcindycaE ormerly

suc cytotoxin, a therapeutic %gnt or a
r aoqcamycvé bleqrayein, srithramyesip srdpivnercie e Dxand antraptotic

' ncalggﬁjt?{se Qr\}fn@a%@ﬁbt andtv%iasﬁﬁe deg éoﬁﬁ@gt@é tHe ﬁ'l,%rlti%n can be used

arrp es 1 ncl e sel eni um axo cyt OC al asin B,
3Qyr afef modifnnd: gigethbidiogivelsespaitde The g inreesty winobimpeicpnstrued as

et olﬂl?l‘?édqg Clags%apal%ﬁliig?therapeutic agents. For example, the drug moiety may

be a protein or polypeptide possessing a desired biological activity. Such proteins
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vincristine, vinblastine, colchicin, doxorubicin,
daunor ubi ci n, di hydroxy anthracin dione,

WOrRG8Re317Y one, mithramyci n, actinonycin D, PCT/US2007/080925
1- dehydr ot est ost erone, 20 gl ucocorticoids, procaine,
tetracai ne, |idocaine, propranolol, and puromycin and

anal ogs or honol ogs thereof. Therapeutic agents

| NChadBelull fordknMOta tbklmsﬁc%dls hBkin, ridflA, FE&RABRALA 8Rotoxin, or
net hot rexat e, 6- mercaptopurine, 6-t hi oguani ne,

cthgP}ﬁléﬁ“ﬁéOXlS a m@t%rsmhaéémmord@eraﬁlb B 1ohePhaARRIITaR. ORG-
ag elﬁ{eﬁ‘el(oﬁ Brve IBERIQEGL %Qt@ep@erlvw]%l‘a%ﬁﬁfact%p kl%ggﬁta%inb en
nel phalan carmusti ne onust 1 ne %
cycalccwqi@fspmhwiqg@al m@msefra@fil igfp B}mbr&brfarrﬁxamgle lymphokmes

str; i, ¥
5pI a? {lglr;%u H)?)DU(1 dgg;t&%% r}a ?51 qg@hﬁ%gc@g [ ﬁ séjr%
daunarerbigd wlon(yﬁdmnbnng/fadfauﬁ'ﬁﬁ\vy@ﬁﬁ)) mmll@twmom@tlm)ﬂatmg
antg li ot ne. d j in (fornmerl
ctﬁlaﬁo%tg%ﬁ( ft??%%%/%:“%thq?n%%r arT§/ci n, ané ant hranyci n

(AMD) ), AareohtisiD20- amitibadyi, or anagcﬁnﬂ)lsdl(lgfrggmerwivlamtrit,sj:ridmevatlve
and, vi nbl asti ne) he i nvention can
o e 45 P ey FEPLY BT RS ulEr e e Pl aRES

10Th ecodfpugndmﬂmtpyeSerﬁze Hthe tRentlBind OdSdnt-tegdedeamti-C D10 ztnaﬁodyos then

cIa si cal m cal therapeut.ic .agents, For
© heTar gAY 5 e THE Ao SF LI COES Bl eTT g i course of
poss@smidalreactidas Exaabl& lpagiceiatly aetil ¥hdnyilundhGbent labeling
proteins -64 LEGALO2/30555587v1 AttyDkt No.
05 CRPPYHIS GrEAupHob (o8I BA 7 theropety wgé@em %@g@sdw%y
|nqkﬁgﬁum{ghaga@ﬂn&§emé toxin such as abrin, ricin A
seudononas exotoxin, or diphtheria toxin; a protein
uch as Qngmbhereys Bsviich acangrCDA) pmhodyn prertigeobindipet a-
I Nty hOVaridd€ by @er&ﬁ%tﬁer@@fqaﬂrbe d@ﬂe@tﬁlﬁif elbede [s'b\ffqglkmg the
growth factor, tissue plasm nogen activator; or,
bi gletgitecal cnzpnp @mﬂs@mgﬁga linked progiuet in asenzie lr@marmaﬁsey (EIA)
Iy j es; f b
r@%g}% 2 2 "rl;}tlez]?IJI\ngE LlllﬁJéH grﬂlinénééogb!entéz}s)g (;E%g%&) %Ic(rloﬂzo?vgzcal
rraofs&pmragsetheolmy)uéhqanmz W alkgsilhe Mot ; l? LG GSRbYiz0ns (1978)
r I I E
(%t ﬁj;i'l Hg{r;éél:il\c% ﬁ?c]gqa@?%%)?t t'}m Pfﬂhoy] %bﬁéggﬁ u&)leri/&ﬁg A)e’th %rnzymol
ant 13g483-328 Ndk gigo, feda(gmwnmrfmmhoasmy, ARCiPrak, Ruea Raton Fla.;

t o i Bk 2o e dindid i g RO Pt
C hediiizy agrivwieshde béuntl ag the dntaaDi20 @ﬁﬁﬁ)dﬁ Rl &@&Wlth&ntab@@prlate
dete n1ned E%ﬂﬁetectln t he presence of | un nescence

thaﬁ11 hePR e&‘tﬁﬂ“‘% afgy 10 SECTEHRAICRPS @R Gh,

28X adﬁ@in&@l @t)lefwﬁmmh Bk liptestse Fatlexahiglgl Hytsmdﬁaplcc%ihemc
| abel ing . conpounds are | um nol, iso

t hellWoREetric of Oy VEIH i Spgpmes .W%%P%used é%@qt?fﬁkeiyl}ﬁbel the
sal atnn iR Ab & aRSHR rlmlté@to%ﬁlafefdeh og@ﬁys% dedphyabsalan

anti-CD20 antlbody, or antigen-bin g fragnent,
variuglesse, @ﬂltaéért‘?fvlétlﬁo@@f%shé’ﬁ%ﬁlco%ﬁehd rogenass BHbRy

| abﬁ&c%f’op'h@sphyte,l de%r@n&s@?tnose phosphate isomerase, horseradish
30  peroxidase, alkaline phosphatase, asparaginase, glucose oxidase, beta-galactosidase,
ribonuclease, urcase, catalase, glucose-6-phosphate dehydrogenase, glucoamylase and
acetylcholinesterase. Additionally, the detection can be accomplished by colorimetric
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same to an enzyne and using the |inked product in an
enzynme i mmunoassay (EIA) (Voller, A, "The Enzyne
wamReeB7Vhmunosor bent Assay (ELI SA)" M cr obi ol ®@i/usd007/080925

Associ ates Quarterly Publication, Wal kersville, M.;
D agnostic Horizons (1978) 20 2:1-7; Voller et al.
(1978) J. din. Pathol. 31:507-520; Butler (1981)
Vet Heth ERZYHIN em lc7y?a &18@1115%3}0 sB @G For tﬁéjenzglﬂag &60teJEOR WP also
I mmnoassay Pr ess oca Raton, Fla. | shi kawa et

be agergnpl Shaidy)vismabaompatisoie S sstayt of REaRIHISHIFten of a
TOkéﬁBQtrateTH%omﬁa[}éXWuh‘é\i’ﬂhféﬂy bRep heyndhdafist he anti - CD20
antibody will react wth an appropriate substrate,
pref er ameyecaommaml@g@qﬁceorgmsh@ uping any of & vasiehaofrglisner

S e | Cal '

fo B ASHEE G, G SRS Bou OG0 60D anibody, o
f | votipenebindiog Grgrhgnt,weduwl or teavasive tareyfregs pibible te deteds éhe
us gaglﬁ%?dyﬁlﬁ}r%ggl{e %Q % Af %Q$ ?&nmﬁmﬂz?sn%y (S?Q}’%see” ?(J)r%geghplg l’Ui’elntraub
St a(Muyctlod:Qﬁﬁc) ﬁhnczplﬂ&bﬂhﬂiﬁozmd&hda&s@s sStvendi Tainsgrenasen

oot s T TR Bt Sis B AE RO R R By
1(130 PRFa%d milg)s gada fggiogaezewhat Mxec&smgmﬁgiés{ngglgcgng but not
0 dE0ER O tieongr e SR GRS EBRE s bR R ERE N acs.

gI ucoamy asE-@neh anﬁB&Iyy bichakingisdies as@nenfddiiiturablivative
the detection can be acconplished by colorinmetric -
65 therpefaganzisads geseaRly lakeleq prine fepresoeisg om/tamnpoals jgsh as

20085063 b RGTHeIAAMIAREOR5 ThER hedScantth &HaBEPIANe 2
chronogeni ¢ substrate for the enzyne. Detection may
al swtibefly waingsrgh manehelpinagrawpsies disthylenetseningpentaggtic acid

ext @ AQhr ERAVIR it @AGI O Ai@{EBTASUDSt rat e in

conmpari son wth simlarly prepared standards.

Det ect i disclmagueafos goliegadiog varpiub shiedcyigian gntakip26pntbody, or

i 0
R e S e e
antAlgem efiln(dPdhg "Mloa@hmat Antbadiea fidr Imumn«zt@ngﬁmmqf\mugs in Cancer
6 hefhe? " Inli Monoc’? nfa hrptlzbeo zteg ar(zjae &?nccter hem ?Q?%Yd et al. (gAlan R.
roug a radi ol mmunoassay RIA
exaItmi &nc. )Viﬁj l413’ ady Hell§thdn edy/. (1%76)'Aﬁ%nhodfes ﬁiréﬁu@f)ehvery "in

Rt O P RS e eitisd s Bod R LOer sy re

vvhl €h-333; Thoger psat ediboyy Coriekfof Cefexid@fdtsi) CadddeTherapy:

| ang 3‘3?1%{5\(?%@%@ al Oggad&f‘t Bic Z@g@ch&rﬁ?{ dpplicgtions, ed.

25 Ci Mhdhetadd bR rppcmnfto%r T AMys R umna@l lhRQF @R YrospEtive of the
antj - CD20. an |bod%i or antigen-binding fragnment,
var Thepapeutis Usgef Rodiplabeled ppiihodyin Cangsr Hieggy hin Moroclonal

det/%tb@@wl/fob @Qﬁdeﬁ@eié&b&%nﬁﬂmgf ﬁ;s CENSEIEHE 41l NGadBBti@bRss, pp.
such as Eu, or others of the | anthani de seri es.

The¥B-Ifed 4158 asaAhpee at ¢/ dd A "Tles Rrpraratmn apd Choepyicpsgtics of
suchy, dRbAro SR eloatbltes 9FRHPS. 5y, 6211958,

di et hyl enetri am népent aceti ¢ aci
30
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(DTPA) or ethyl enedi am netetraacetic acid (EDTA).

Techni ques for conjugating various noieties to an
W@ri0B/0€D20 anti body, or antigen-bi ndi ng fragneeiK/Ps2007/080925

variant, or derivative thereof, are well known, see,

e.g., Arnon et al. (1985) "Monocl onal Anti bodies for

| mmunot argeti ng of Drugs in Cancer 20 Therapy," in

Monec| OWPM'[@O@MN@M@E»@YPEWIM ed. Reisfeld

et al. (Alan R Liss, )., -56; Hellstrom et

al. ( 19%3% S%ﬂ?lﬂ%@?@c‘?@ﬁhﬁ*% a@eth b@w chaiypf the antibody

Conﬂlﬁ)%e' rﬁ&he[&fﬁgr Qﬁ{ﬂtéﬁ%ﬁély (ﬁ%paﬁ{?@%qﬁfﬁg r@Jers@ hrandcAP@se and

e ., Marcel Thorpe (1985)

A@Nﬁmyn@%ﬁ ireafcgoréﬁnce)yvtltbt\widukeowg éwth@ds rPC&m@]e pe initiated by

sThe

B ooy e DY Rl b N B A SLAF Fc A b BORLER g o e published

et lzhvy aqdpilghﬂcflﬁmEETSA ahd\mainygclé seqRenagh.t 45 diagvdseRabaneePCR also

Pr O %ﬁ%ﬁis&? tOégol%cgrB Tg?%@ @Eq%td lk%%tl%dg%g{ a?nl&%%gxgo %ams In

f 0 rthﬁaam:ehe 1iDerd rées tiag rve aafrelenw ey aq)menses:iprlrﬁals dwkrgeetonadlogous

Acad Pre 985 d Th t | .
S S S s R Pt ERB PSR o Pr apor 1y ee o

10Ant i bodDNAXpicAlgMlddféat BNA. mhjrbeiRolted Revh th&2:1k hﬂﬂ@&chniques
30 -66 LEGALO2/ 30555587V1 Att 050827/ 3 \O
2008100837 Ps B TREHFIPBELYSS q‘\?flce'ab EESSIONE tanﬁard’ well

ANTnBERYecRgYREHTLRIERD J, &2gaRERSecbihgtrefeREad eelitb@ to
light and the heavy chai ns of the anti body may

naoréconam%PNé tﬁ‘ihnt%‘ﬁ% St spyrs o hed Mya gty &F yynthedic ﬁ@cordmg to the

I eVigERRt ihvanse £t| aRY P@lﬁt aielg (N 1ARK YAREATS sﬁtﬁequent analysis.
accordance with known net hods. PCR mma

13 ni ti at é@llpying H@am@ﬁgru@f thoheleted gency rn@wrlﬁﬁ/tp rEpvideghtifgyp20

”Ura%nﬁ&ﬁé‘s' b a‘}mgén' Mﬁdﬁﬁg §§g§€éi’1ts°0ar¥aﬂ% QR AREGhe REBYYthe
and |ight chain DNA a am no acl d sequences. As

di siovensen tw@uclp@meab@@dmgﬂy apB-(Q28dntibodics gFeaypicaliia
Cl oﬂfeate& cha%de&ﬂlg%sq%evegtm fop ﬂg%dﬁétggtmt@ﬂgst p&@:ﬁ%é ﬁﬁ? b&%sed to

'S case rari es may be Screene
corwedmuﬁlepdmlmérqsarmw b%ngél‘Dmmb@bfous pr obes such

S mou 3 %ﬁ&l\'ﬂnbc'gg}lt %zﬂorgsglog of ne%%ﬁg(g/ml? %aéme’n tdgll?va‘f‘ige oryanalo g

pl asm sol'a FEETRS ng
t ectherbq‘ueg a kmy\/nr light tlhén aff dn, antiesly rthae bmdmtormmrgetdndmiﬂe

© R EEneEuces E DR ittt RESESFun ABichaion B e
r ef epyimeRotidel thdt Ieﬁtg)déﬁhe f1ebodHi Miedata pBNAudlaﬁide efpoaihg afX

o RIS RS Wi T S CBTRD Btk PGP ar Pl SR

2901 QpRS&ralily cSHNBIAE HR MbavF IR hlgl&l chain Yorido®) ddﬁyﬂlﬂ)gof the invention has
mani pul ati on of the isol ated genet| c .material to

pr dRFFRebtaifed. thepyseror fonthempariivgdon of theprtipogkyimalecyis gy be
f r 3G5RRLSby NAshRME DNN tcliffologdtuliM e RchGc8 Alell kREw H&he art.

Thus, methods for preparing a protein by expressing a polynucleotide containing an
antibody encoding nucleotide sequence are described herein. Methods that are well
30  known to those skilled in the art can be used to construct expression vectors
containing antibody coding sequences and appropriate transcriptional and
translational control signals. These methods include, for example, in vitro
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i nvention, the polynucleotides encoding the anti-CD20

anti bodies are typically inserted in an expression
WoewB0637for i ntroduction into host cells that PEEHURS07/080925

used to produce the desired quantity of anti-CD20

anti body. 20 Reconbi nant expression of an antibody, or

fragnent, derivative or analog thereof, e.g., a heavy

or eb@inhBNA ©éhnRftc AR dRed yechlﬁqﬁesbarmdﬁ viv® g@heh@r get

nol ecul e described herein, e.g., CD20, requires.

confeeqiination. bhe irensen tssPIg deplisable SPRLSR RPIRARHISINg 2

poI Mﬁlé@!l(fe‘%h&ﬁcé Q@Bdlﬁ@%ﬁ%ﬁ&%d@&ﬂé &Qﬁé’mv&}%ﬁ ot a heavy or

pol ynucl eot I de encodi ng ant 1 body nol ecul e or a
healght ¢hairl theghef, etralicavioer lmht einatn Ysoalc demaiporperably linked to a
5t h 63btef X QF Q@%&E QB% ?ncﬁfag bR b BGideRE @ﬁ?eve%c&ﬁrbé th@Bnstant
In varia he i nventlon has een
obtlaglnle df the hesibpdy molecilo (Set,h?@ @Rl icaion ¥ O 8HO5807; PCT
ant e LD .
fec u%??a)fmﬂ% § %% O??S%aﬁncp(? gelgat%g Fh]% g}]%y\i\%éﬁs %@(ﬂﬁé Vag}irl%yl.e%am of
Thu@eammmmpmsyb@dommemammm@w&mprﬁteﬂnmbmneﬁﬂwemmbhgwaor
polﬁggq}eotlde contai ning an antibody encodi ng
nuc t1%de sequence are described herein. Methods that
10ar e wel ITh3@rinowdtort or teh@ssidkictoeds iised hbreinas tne@r&{‘fbcttﬁ!s used
used to construct expression vectars . contai
it MBAY R0 T 16 BEH GBS ASBRGR fordEbdocing o and
tr aixpekdint 4 @Rrbd @nelin 4 lici%ﬂ&éllaLAIstﬂa‘lvn eombIeQkillsd Gnad st, such
These net hods_i ncl ude, for_ exanp in vitro, -67

L EGAEOD mtys3sbasselcaed fomyth woumcs@@gtwgs%fwmdmhages viruses
20089834 s ECH 074 R308ARpatib B AMRAOARANENANtion will
t echni ques, synthetic techniques, and in vivo genetic

1Y econpringd $eé%9t10nna$érkprn mﬁ@nr@ﬁ IC{tHEHON SPpsdY ifagdiate cloning of the
I epfckir@tlleRe Xr%th@&ﬁht?%ﬂ’ft&%h%r RpliHCih @QLdrARic SLFORRGGic cells.
encodi ng an anti body nol ecule of the invention, or a
heavy orfor the ghipossh af Histineantiof, nugeroys ﬁ@wyoweqtqrg?ﬁtems may
chai b
or e SRk lne SRS/ F ol i HERCDNR et ot ar
sequenabﬁ@n@ddhhgnthNCbm§MHnwpmmégn@mumﬁpﬁh®nawnhbody

Uba[%lgllci:loa s r\ﬁ%l%g%ll&gg 0V1§1l1r':sgredg\§‘i'us Rgﬁ, %9@ QK/IOl\E)[E-\I;) or

5, 19224046y, ardrstitne]weathé weloépdlgmromld}fystemh @ith m’itel’ﬂﬂd}bosome

emtfl?%n%%tg@yﬁs#lp SRITEM Rt R et REPRROH I o

' exqhE@sGbmBs MBEbOelected by ﬁﬁl@dﬁt&lﬁged)rﬁ o enofEaNrkye &lhwhsﬂlow
used, I.n accordance w th esent tion as a
verﬁe@F%Onr%rtraPﬁ?ﬁi‘i?tﬂ?é‘i “ﬁg "d ma@)?ﬁ‘?Véé PRy RTaRY] TP ag

239 engixbtfophicd st bieeilié res@@nd@'{@% ahthidthose r&lkstdnt &6 Heﬁ\vytrﬁ&als

art, such vectors naY easily be selected from
C.

ar Gl OBt 1 Hg e BB IS A GRS Dy RS mkeiia e DNA

I et Q¥dnE S8 Be e;lppesge%n&rladmduv&%@nﬁe @%Q@ﬁ bPE&raththindtag.
instant i nvention wll 15 gprl se a selection mar ker

apphétiongt demensy piealsobe @P@eél ok gptimabynthesis of mRYW igewst

t N€&lements may include signal sequences, splice signals, as well as transcriptional

30  promoters, enhancers, and termination signals.
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desired gene and the ability to enter and/or replicate
i n eukaryotic or prokaryotic cells. For the purposes
W@200B/M63571 nventi on, nunerous expressi on vect or PGYESWAT080925

may be enpl oyed. For exanple, one class of vector
utilizes DNA el enents that are derived from ani nal
viruses such as bovine papillom virus, polyoma virus,
20 adenaqyj| birH&ﬂa g@ﬁ@ﬂeﬂb@eﬁbddﬂﬁent@ %%ldﬂ\éd Udable region genes are
retroviruses MMTV or MOMLVY) or SV40 virus.
Ot higyested H\mwpfeﬁseorugeét%fﬂ%%wb ithethepyyi and dightchai cRpstt
I ntefBRberdel RRSEABI hlaingﬁj)' sg}gtht%lge@%s qugéetd'aQ&%l lofico®8d, lafy
t hat “have i nteg rag into their chronosonmes
mayexbesse wstos dlably cambkoﬁ ehqlw@ @n@smn insrkarydicicedssmay be
SV\,n Qd ﬁll tilé)ﬁ\leseﬁﬁlhﬁ&ltt R nE)@I dﬁés%@%@%fe%et@ﬁ%&cé%! llnﬁ are-lt_l%?
mar ker may provid or prototro to an
auxlonitadph plsihigs pQDMA@mPHE\/IVé@DSICd%Bcb pEE1/Ylis, pIND/GS,
ant [ ﬂﬁgg r s setal

p%g"ﬁé e’ g%YLteOr/ 680%1 e rrar %?Id(}gﬁeg% an glf%@%’ i
d|rmkmsyz(&wﬂﬂﬂeﬁ@nhhﬁm@NASasﬁmmﬁneagah@phﬁmﬂpﬁﬁ@@&k@l

or oduce e sa otran for
b R BB VIS R TR 5 erermte BB ARG S o Rl tncd
105 y rﬁeheﬁjr shosd thatRNpressT@sisty h@h eewelstos inayndghblilitiecasy gitalight

seq ences, lice signal s transcriptional
o Bty & chiumelha Tt iR pEFrindov i Srgnsy b %%

LEC;‘@@@@,A 30555587v1l AttyDkt No. 050827/333624 WO

2008/ 063771 PCT/ US2007/ 080925 I n particularly

pr ef er r &OTE §HEH Iretitcs thepygetorrd ey S%&‘P‘i‘%ﬁp@df@gﬁ gppomeric

gengBudf & thd W BLEBED dnfibQiyaas SRS aIcRthY BFrQLioR VR may be
with the heavy and |ight chain constant Tregion genes

1Y prigteduass ptornrappPEynhene sl dredcinmedt theslts mid yathe bpst cell

COULE Be a@DMpli R LS IRRT te%ﬁlﬁ&&% well&how P 104 RRARE &iffn the art
eliciting expression in eukaryotic cells may be 5 used

i n Theee welode but araesdiniisd to, Bresfstiens (iadluding ¢ledbioporge.or s

' W astl?ﬁjstlogRéeﬁ01{}8:)pB&Af,1ﬁb g%glg tﬁ@%ﬁl‘%ﬁé& ?E}@meed DNA,

psvn@toze @czl,onpﬁﬁk(fbimohl@w intpdBBHV/SSek]i lttdgw,ﬂ(l(% 8) AMdmmalian
20{?1 ﬁg]gx%\r%s%lrgn@y%%l 3 Vec orsagill V0'd%1r agen d D§1‘rfharc{’-t)| (]%}%%IWO%PS Boston,

rone a,

W )Madsn, Qleaper 24.2, @Cﬂmﬂm g ybﬁalge plasmtdentsodnétlon 1nt0 the host is
transﬁorne é t g h? i resstsu %@

hi gH® PETEPEragen | %g"le b ROR léexf;’iprg o GogntHe %rﬁ &nd
is urn@ut domnen@p@ptoﬁﬁm &t the protiitaion ofithe Mightwhkins ﬁﬁﬂ HabKEy, chains,

for l e obot i c stens. Mye. gener , _once
t he? é&sta Gd fSPh%KVA @\Z &@h&%@@&%ﬁﬁ@t SHroroher al assay
255 Ubgtiniqued int 108 @Rinec-GRRQ 1@1ﬁtumb@dsenﬁa;§ang§rspgr @@@frﬁﬁunoagsay

t he _expressi on vector may I ntroduced into an
appRopr Paﬂ%or?ﬁagltce@@twatedlcfﬁlﬂ ﬁ%@a altaih@ﬁ (BACEhampratephemistry
I ntRdthaikost cell can be acconplished by various

techni ques well known to those of skill in the art.
The expression vector is transferred to a host cell by conventional technlques

and the transfected cells are then cultured by conventional techniques to produce an

30  antibody for use in the methods described herein. Thus, the invention includes host
cells containing a polynucleotide encoding an antibody of the invention, or a heavy or
light chain thereof, operably linked to a heterologous promoter. In preferred
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These include, but are not Iimted to, transfection

(i ncluding el ectroporation), protoplast fusion,
wa@ 2008006317 phosphat e preci pitation, cell fusion RET/EHS2007/080925

envel oped DNA, microinjection, and infection with

intact virus. See, R dgway (1988) "Mammalian 20

Expression Vectors" in Vectors, ed. Rodriguez and

DenbadodimchBUbL @€ \é\ﬁfréslé‘l%n OB&)&ﬂbIé[bhalng@ﬁﬁrb))dlesck}@cﬁéﬁ Encéding both

pp. 470-472. Typically, plasmd introduction into the

hosthe heavy grdglight éltaer}%éwrbstcpzﬁﬁpressﬁ@mrfb%bOS&@qlh for gxgrasen pighe

t heenﬁ?‘e%q%ﬁﬁﬁb?@blﬁfﬁr}ﬁélédﬁ’fet a8l BYPyw. under conditions

appropriate to the production of the |ight chains and

heavy cHgiuied hergmd'h@fé, sellpeepfdra o agbatpt haredr mectorp gopstructed
h :

R e T R i
r addesirmpromrod psayssey fal Aplatigr offantiydes dentieeaatinangahesek, the terms
c eld. sorter. anal vs 5

Cﬁ§ b %H%ug%¥rg§sggﬁﬁ§%g?gr &F%E%Q rre§é§%mnﬁ§@
hosdnle{seit I1s digarlg(smcdimilodﬂ:a\kllset éc hthelqmds, recaVﬂ]‘y bf]p})lypeptlde from

qﬁ (gﬁted cells. E g t hen u tu gy th
hi GUe PP SElE rOEhSpuﬁ 0‘5’?\ B 5 8r ?P% iR f‘H‘é“re
HﬂEt&ﬂdﬁnﬂﬁ@ﬁHﬂbﬁﬂdh&ﬁ&hnmnﬁhﬁﬁdmhhﬂsInventlon i ncl udes
host cel]ls cont |n|nﬁrte gnucleotlde enc ? an
ant i body* HePHY DOHrERERsL, r Y StESRRY b vttt %eﬂl’i SRR n
t hem@pddy mEIedudlIfyr dsé kBemeBod heirdeo hagiausuchhesmkfiession
In preferred -69 LEGALO2/30555587v1 AttyDkt No.
050839NSeREsoNt Vighidedn) Waslythe cpting 1936 @8@@2@ may be

enhegiRBNiR sheqhddfly BARiRSBlt AR o AprdOmibgs hit@hdyeahen
anti bodi es, vectors encoding both the heavy and Iight

15 haransforrags! Bdrapdiecisdnyigsbe apnropriakrenuglsgtideccariing espuences, express
eXQ&%&ﬁb&ﬁrﬂﬁm&ﬁﬁﬁﬂﬁﬂh%ﬁﬁoﬁﬁﬂ%ﬂogh&QﬂkhﬁeWB{ﬁ%ﬂbﬁﬂmﬁﬁto
detail ed bel ow. As used herein, "host cells" refers to
cel thisraoreanisma s isbras beaterir(e ¢c Snatlic Bowbtliss traiesiforgred with
recg hou I .
ot SrpaAt Ao RER DA ER AR RATPELA BivA EGRKRI Coctor
i s odoataindng apfibadytdobind s@mciaes mease cogrbiuneatrornost, Lichide

d ﬁtrtg!r%cs: ogﬁcgcfe lalb}r I%C?mblgae l l %agy %xhyessg%nu\?eg{éorso%o?l an{mgoan d1b0dy coding
u nl @q&ncés 1nSeccd:eEklas|yktyms néetcklivath rotdneineinserus Iempreftshﬁrvectors
overy of tid

ot s PRI Rl HBRRN e Qe B E @ s e et rected
cel dmh:tgb %mwlﬁalmll Olr@mpﬁsmm@cm (B.¢t, bauliMedetio@aRdituRECaM V;
suspended cell.s rlet ost - e essi on vect or .
sys RatEo PPBV%‘@“’G{WX’?@H“% foé‘%if[]%]% recaﬁﬁlfl%a ST CERIGPR

25 Orve®®s (2., Thﬁlaﬁﬁﬁ&ﬁﬁmrﬁﬁ@ﬁﬁﬂbb@%oﬂﬁl@%bc[hene%blCJB mammalian cell
host - expressi o resent vehicles hy which

t hesYeipH? Efggs%%&%ismé‘i 219%1 Bests) haiporie r%@%ﬁﬂ@é@%ﬁéﬂon

subgaaHRRL YR HoiphdBders Bbtived iRt the PERERNE nﬁﬁln{aﬁaﬁ bal (..,
may, when 15 transformed or transfected with th

apphepitqtiipeeimpremetst) il drogur g bagiiarrs é6 g @ﬁﬁé@@glrus late

promoter; the vaccinia virus 7.5K promoter). Preferably, bacterial cells such as

30  Escherichia coli, and more preferably, eukaryotic cells, especially for the expression
of whole recombinant antibody molecule, are used for the expression of a
recombinant antibody molecule. For example, mammalian cells such as Chinese
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an anti body nol ecule of the invention in situ. These
i nclude, but are not limted to, mcroorganisns such
w@goobaet’eria (e.g., E. coli, B. subtilis) trane¢DUswad7/080925

wi th reconbi nant bacteri ophage DNA, plasnm d DNA or
cosm d DNA expression vectors containing antibody

codi ng sequences; yeast (e.g., Saccharonyces, Pichia)

20 fabRRs HeyRAIs\EHO), n&s&r@cﬂmlma&&or%&m% Bor

vectors contaij ni ng antlbody codi ng sequences; insect

cel integyaiasnearly FPRTRTERIORS ¢IAMPR digppiumpscypmegadovirus is an

eX DIFRSHMp Pé?s%rpsrygtem(fgr a&ﬂbooﬁ&‘{%é&lﬂnfﬁ WBd. Q988 &k 18101

ant i body codin uences systems | nfected

Wi t@oqk@tdmtél(h%ﬁﬁ)blf TeaéHOé@ayr8e2éS| on vectors (e.g.,
gaulifl G[‘ﬂ%oﬂ?élﬁhr?e d}ébé H)Epr g%’%%res%f? %Co?t%n W@%&al‘{dnr Jtiin;

TW) or transforne I nant
exphesskidind PShyvettocediiel with ability Hsfwmh)lalbodﬁteammerpgmcular

antﬁ otgt C%%Qsdt%res%%g%ﬁ%g%r th% _flgﬂgg'g%le)p%ﬁdu% o be e§ r%stsg({@lerein.

r ecb%phamhosexq:b]rleﬁmnomde donat notdinsited om tCH O ((ﬁgnese Hamster

(o g Rt b BB ARSI b FPOrp HERTa Pl LA

10/| rs@sn ¢eevigpl cartiemay ENO Vinoriksy kiahey life), A8 @rderitdide of CVI

cor v Sttt st RERRE AR Pttt GBSt oS5 s

pr eﬁmab@mnese uaklﬁwqmr@olgsgl BASLBESPS Gh@lsk Yibfoblast, f}ﬁAK (hamster
expr.essi on whol e reconbi nant anti body nol ecul

ar ek%@dfm%ﬁP%/F?ém@wr%éqnaﬂ% o6 %Ag?éé%%w%%\myelaﬁl@} B5dy

ol RGBPE (bl eﬁa@maﬁeeu%)am ('hﬁ'rﬁar? fo Qn@@:s(zhmﬁﬁﬁe
-70 LEGAL02/30555587V1 t yDKt . 050827/ 333624 WO

1520084183 7Ayast F@W@E%W@@EQ%MNE%@ané?\y%i?l)ﬁe@&e? ghe

( CHOheridaR TROM BRAd ORIMiS orEro e FiuREhAYEdIatpiR. t he maj or
intermedi ate early gene pronoter element from hunan

cyt omegdh edditiansa hest aell fafneraa heechesepriens giodwlatsy the gnpression of

ant g%?érge? sécr 9&%% 9088‘509 1e§‘%\nld elg i}}?&% %e%ﬁ%%gdég%he emﬁc

C eI ﬂaslilcmr@sm auqﬁlanoqmﬁcmtlemsr(e ex gbfe@@laonn)l agd pfacemingfle.g.,

Skl|| the ar .
2 e b P Rllbep A5 RSB P TSl o porin
parIanmdna]nost dft:dis ha\e&hhracttemms ahdsaplecific eeblesisns dorttkdpdsor
the d s ene

oduct.ta be.expressed therei.n. )
A A B g i e RIS A5 Sk DR ARrariote
t oCh cemﬂ@es( dﬂmmesﬁedrm e Fhosa/weyl);ure B4 4rrevt ehod¥Rich and
i nese r CNar i nes FR.m nus), HE 10
(h LRF&‘E?S%%%%% Oreig RIp BlrFéy’reSSéﬂl/l ¢ FPE)WPB ‘%EFIEH%%SY “r?élﬁ that
2LC0P ks OBE b Rlar iRcllherY0r pré‘idef ﬂo&s’ﬁﬁg df e f)hlﬁ@@)tlianééﬁﬁY
BHK (baby . hanster ki dney) W3 8, R1610

( aﬁlw%atr%n%rtd@homhawmo%f she B%B@@T%m%w}ésé

fibrobl agt Jong AN, ﬁlgﬁg&iaeﬁrod&hgﬁ‘§ﬂ/rel:dr1'i‘tﬁ‘ﬂaznt 2409 dampuse
nyel oma) , P3x63 Ag nouse nyel ona FA- 1c1BPT

( bovpreesiend preharedal owmﬁbe; ceAINES (hpUtaRly Sprashibe prtdpdy
and,gedid BWengmeered. Rather than using expression vectors that contain viral
30  origins of replication, host cells can be transformed with DNA controlled by
appropriate expression control elements (e.g., promoter, enhancer, sequences,
transcription terminators, polyadenylation sites, etc.), and a selectable marker.
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15 kidney). Host cell lines are typically avail able
fromcomercial services, the Anmerican Tissue Culture
w@ioBeex77on or from published literature. |n api/Us2907/080925

a host cell strain may be chosen that nodul ates the
expression of the inserted sequences, or nodifies and
processes the gene product in the specific fashion
despdBdingIhCHRroBRLibA 6ahd PRSed BNG, engiile¥ e S¥llshdyWd)allBRE to
processi ng g .g., 20 cleavage) of protein products ma
be $AWETIanays o an W@Chqglﬁeﬂw@ﬁn%@eﬁ #e syyftehedfha selective media.
D f"fl%%@fé&taﬁ@ﬁfarl&ﬂ the Q@Mﬁblﬁﬂ@ﬁﬁ%ﬁrcb%fscie%?&cé RERE gél&non

nmechani snms he pOSt - transl ati onal processi ng
o dinfliatews @HS @fstqekﬂsomtqgw@ thepllagyaidentp thsehgbrogosomes and grow to

f‘p PhHAR E‘dc?@vﬁlﬁh 6flubn dah %Qg‘logédf 2{}19%& UES Pl Flled efh?shﬁec‘tﬁ may

to ensure the correct i'cation an processing o
t headvanrtedegmypbeotsed v cagipeassib nes Faichhitabhyeexgresethk antibotly ¢
hos&oﬁghés that 25 possess the cellular machinery for
proper processing of the primary transcript,
gIycosyMamnmmxoﬂmﬁmphusmhmsyh@beOﬂﬂomdnmﬁggmnmﬁmnmmmuLﬂw

oo oot AR (el ELORR CTERE Tea

10Fo rhy@l\iﬂﬁ’(ﬂill&; guaellnb phdsplesibbhiatansfeaidt §5zebyhike asd SHdalski (1992)

o he N, el S Gl a0 ARG R oot byt e gy €1

of d7ePbim @el7aD:81NMABhesG@h bscrBOydden tH- ApFOosupe-coils,h  DNA
controllednﬁ% appropri.ate expression control elenents
gt

(e. TGPl antapgiahedifsresidage eckesised gsrthgasisiopslestion for

t ergid RAbLMNS geﬁ’é%l Y QYdhabhRR r&didtRe tEhthdtrexBRUWagler ef al.
sel ect abl e nar ker. -71 LEGALO2/ 30555587v1l AttyDkt No.

150508949 3386 b\’ 26961 08379 Hapar USHE0 TP o80%e5 Acad Sci. USA
Fol jgoigr g gb@@hfcﬂ%&ﬁgﬂé ?ésis@aﬂcé)tfo C#Z@pﬂeﬁ&?c‘ £ (@N@hgan and Berg

engi neere I's may be grow for 1-2 days
i n @W8ladrec et 4redisal Lé9r4d78t2ﬁ)é21) a¢ce whightcolferd restaace to the

sel &6 W&&%&oﬁﬁﬁgp%g CMeaP PAGHLAP] 245808 Byl By W1 1991)

reco ant asn1 con ers resistance
sel Bethieony 3<§ﬁ{953T¢lstmlev: elop3) 4mp. E@alﬁhqrmamle@mcarwé 3t2h?é3 596;

I .d i their r f oc]
oo T D PR TRI SAh0 AT 5
| i n@‘tache;ﬁhﬁx19ﬂeI]dei99‘Ba,yTIBd?E‘¢ahlla@eldﬂs]1y(Mey,ugmj ztrml hygro,

i hpd
o DB Eont triale o P St Pontel EPurEosh P Mu g™
in CMblltﬂbdsg:,oniﬁuill}ﬂﬁlbwhlnth afl of fecorhbi@ant MEN 0 @Shisil P9 vetXch can be
\]/_I:I_rlg;c\lsgrlg )éimsgg BQ\é‘ﬁ‘ﬂjﬁFﬁéIy\ggé?ﬁ ﬁ'gigrenatlprot(ogbglz zZz)Mo cl'ullar Biology
29 f11 gggﬁmvg&o&}dohg  ansf Efl@gﬂ& (( @ny b@érﬁkraar@fw a&zmﬁésgﬂsh" in 4
I oC
ad elrﬁbﬁré’%”ﬁ %aﬁnefr(&@s@w ?‘ieéﬁw M&%@@OP@E&W @tds) <5?94> &)

Cel profkoB I MubBNESEBN THR wnal QYR NVt %teﬁga ahd 197

aprt-cells, respectivel Al'so, antinetabolite

r estbesreciaaranip etyd. (A8%ld ook Riol J39il sWhiEh arslircotnogniedtbyr

reference herein in their entireties.

30 The expression levels of an antibody molecule can be increased by vector
amplification (for a review, see Bebbington and Hentschel (1987) "The Use of
Vectors Based on Gene Amplification for the Expression of Cloned Genes in
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the follow ng genes: dhfr, which confers resistance to
nmet hotrexate (Wgler et al. 15 (1980) Natl. Acad. Sci.
WQBNSAFT37367; O Hare et al. (1981) Proc. Natl. PCEUS2007/080925
Sci. USA 78:1527); gpt, which confers resistance to
mycophenolic acid (Miulligan and Berg (1981) Proc.
Natl. Acad. Sci. USA 78:2072); neo, which confers
r esiigh ARG (t&lstnh@NAa@Ibﬂ@gl WMea&intle ies @ 88 &8, Ofthen a marker in
Pharnacy 12: 488- 505; and. Wi g1991) Bi ot her apy
3: gfe gElorppitae ByHRving wsb@}w rirplifghle. aprngroppeigithe level of
To )ﬁhﬁlgitor %eéﬁﬁcé%ﬁe of & CMI' ik gl@féage]tﬁcgﬁ)mb%i: b@&)ﬁﬁs of the
and Morgan and Anderson (1993) .
B| otmrrém ge@@ &gcr-tnelaﬂnmlm‘gg B9gionTip BysTECRYl with gie: amtslfpdz ggne
tygra Bt DN e Bl ST Gy B3 DygPeel Biot
Methdds. commonly known in the art of reconbinant DNA

t echnol . 'c e I
et al. ?%é@?)l%ﬁ?ﬁ%q?ﬁgi #ﬁ%@%s ?ﬁq Sﬁ A%?J*QHQF
25 alyplaptiddé.| ”égch&qﬁﬂrfsr, miNivinaliddrae gﬁlevat(oih A0y tilGe nelture
Trans r and, Expr.essi on n Labor at ory Nanual )
(St 88 G 95; Kon IRI%@ a“ﬁ”ﬂ%b‘@ﬁ otgpseppous 6%5383510(“1@5256’ 8 m
10Cur anexdift r&dcalr Of:ﬂﬂ a&ohﬁhddumﬂreﬁiﬁeﬁ&bli Gﬁln(rﬂ(ﬂhlﬁkekl\'bf ﬁyrafgped cell

Sons ers 12 and 13; in et

O OBy R ROl foeTs B30 feabiile e i SePEoor RGP A£G BYE

r ef @QHEOES. Malkcedstury ShdidiQkedirc@thé §@itiods of @lyptP&des can be purified
expressi on level s of an antibody mol ecul'e_can be

i ncYeBe Sty eremstosrabhy methedat bwaw&rgeéﬁvrév%wn &elange
Be Qhakdiﬂdt@gﬂaﬁpdchk&ﬁutézgqmy oV ABTAE- cahﬁosU%ﬁ (iRnunYSatiRkS

Based on Amplification for the Expression of

I d}h&na{%ﬁ@@yi @2 1 prefmtighliayshsseghAsyahe§eiegeNegion
05037 TkARRAA AR, 2PABLOAS 19 HRCTLIRAAOTHRB0025

Manmel i an Cells in oni ng" (Académ ¢ Press, NY)
Vol . 3. Ganesengodieg &girCP2) antihedige @I ortigeybinding érﬁgm@g% Vergpnts,
ant drl?iglqyatllvec's tﬁg["%f{ of 't}%tﬂl Ptl&ﬂC'&'Il%&% %@%}gprésrs]?({ %olnl—e&{aﬁhmﬁgan cells

inhirbitor present in culture of host ce
i ncsuelaadoatthea nwd@mor plantaofl. @cwhattﬂalereadﬁwtkmupgenéic acids

gl I%el%brg% f&h p?nggglgatc%rlaceﬁ Ist?%lgso f%scl?er Pza cFlz or

gene, Ion O e an
[ ncfaémll(z @aoﬂheeaetsudi as Z{aJ:HBtB)ublktlbk Pn@ﬁhd)coc&sﬁtreptococcus and

R e T e A S LR L S A LS I

f Orbaﬂﬁﬂlimhd leeter6logdus @Ullypd:pllaésl t9picAllydREorhd [Sesttd iGllsidar@dies.
itions are known . in the art and .incl ude )
prﬂtféﬁ@ QBOUE R WP%% st ?w%ate@ pﬁflh?dﬁan%dheélr?sﬁmbllqdfl?to
25r eagh@onfmdl&tufes C ket sl St fbFnfsdT ah@RALe@ bre d@Sired, the subunits
i mmobi l'i zed or entrapped cell . cul tur in hol | ow

f i pellshenirirseapluniadsragpicngaringes W&%@égiﬁw
ceram ¢ 1 6adtdrial H9R%s, d Jun{b%p@fsesngeys@m&/c@fs A8Shd RantdddBusly

sol uti ons of polypeﬁtldes can be purif
selected depending upon the use intended for the antibody molecule being expressed.
For example, when a large quantity of such a protein is to be produced, for the
30  generation of pharmaceutical compositions of an antibody molecule, vectors which
direct the expression of high levels of fusion protein products that are readily purified
may be desirable. Such vectors include, but are not limited, to the E. coli expression
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by the customary chromat ography nethods, for exanple
gel filtration, ion-exchange chronmatography,

w@ bnosie7ogr aphy over DEAE-cel | ul ose or PCT/US2007/080925
(i muno-)affinity 15 chromatography, e.g., after
preferential biosynthesis of a synthetic hinge region
pol ypeptide or prior to or subsequent to H C

chrRomt pORE RutHLN 3. (I3 EMBY ANt19 QQ%QVM thbeeit88y coding

or antigen-bindin fragnents vari ants,
derScqeanfs/may boligatsdrindiyidyally inth \ﬁwpfewncfeﬁlw@bthﬁ ez coding

ex %?%1? §djth9t)/a 1904 FE'I@ s A&l by ve%fb‘fé’(h%y@%ﬁflﬁ{)ﬁﬁ (P985)

yeas [ ant ce Bacterla t hat readi g up
nucheqlétzc é@d&j&eszlﬁ $1rﬁ)é’r3d|ﬂ% VreadisskaangfSchyrger (1989) J. Biol. Chem.
nter I keS r
ol P EPsSeah; AR YRR A BB EEPIRN i
s ulpalypeptidePaelysot pto@ams wight gletpthmng (Sdmgﬁfeasﬁd(GST) In general, such
Hae inf r t
ﬁlﬂa R%Joke%nes )&arer eogug)ge g carl %asﬁm Ii)urﬂ{e? Er%ﬁ‘nhlgf g?gl? ) & ljlgorgtgon
pol and dptdinges ammm@hthmldnwgﬁreseﬁﬁads foflowead dlyehition in the presence

ool S G TY | 08 PARG RGN HCCBIARY L TRl (Sgmoin o factor Xa

10F un@bteaso @leavagt eitddlse shat Wb eloaed tetgeageab ervdudt@imbe @feased from the
antéggdles are desired, the subunits wll then
sel B9ERbl e into tetraval ent antibodies (WD

02/ 096948 adition 0 pRketyBfck, Ruk &Y Gic@RiBrobes MAiNdIR beQked.
expressi on vectors may be advantageously selected

de p¥REIHYEBOTTERE ey erétomwrmésa SPERSLIHEC Bt agBRpnly used
mol a%fdﬁ%%ulba‘%jrcﬁ‘ﬁ n§IXRb 28 GHs althoEh £XANMRE 6F oM Raifs 4 E&ﬁmonly
quantjty of such a protein is to be produced, for the
180 adiarrolidic patifaceut i cal conpositions of an

anti bOd}FOFPJJp%\SHbl? in Sfd%gﬁd%rﬁycw 'tlférblasgfl(f ¢ Eﬂ tf!')‘l"?example
expression of high levels fusion protein products

t haBtisghgombe aidil| (9 Nafulre%& %%llt%m@heeflaﬂ db9®) Geuchil4l;

oo ShudeRE 5Tl 1T bl Blsbfsod i a8y
05082713 IBCIRP \ien G08¢0BEIdS: aRSITE HIB20AKYr G@GORBants a'ain of

UR27 I o207 ' i ch
t h eyeas§ le{cgughhe abg}t%% gr%\&qué)ﬂ)to % (Por‘éeé(a?lplé éetglJe%C Nlo.n44W% &
in dﬁ’EB4le(ab1he¢ (i mvat:mcmuo r Thmpréseamaof\mhet tplﬂdfs&)nlaaaz

codi.n usi o rote
c P o ReehTE o PSRt R o droe e R bRk e g rB e AR fgment fo
Re Sclletelan@&ﬁ&foaﬁﬁﬁm bYafowie ékée albﬁgn@ﬁdﬁlﬂlﬁ}ptﬁpha&llQSQ) J
Bi o em .5 24:5503-5509 the 11 ke ..
vect or g’i‘rﬁ%mé‘fcé ystsan dg@émt”% 63(2?@% “P%}Faéupﬁwﬁe TOSIS VIruS

290! REPY/) @Q?pl@a‘ilyfubl@ 2@@ vieEtot t@leﬁﬁ&ew fbRigl gkl MhehRus grows in
S-transferase In general, such fusion protelns

ar eXPeEPRIHY érugwardééﬁﬂeﬁlie |39t1'19é1y 6oing segeenes By by <laped

cel ih&viRYalBAaRMm3hIARn A lcms (i aan%e the ﬁ&h{éah gene) of the virus
gl ut at hi one- agar ose beads follo elution’in the

pr edd éased wrder gaagolgifan ébtcNPUrreomqth@fge@mnﬂe dhegrlyhggr

desi,ghg@nt 0 i nclude thrombin or factor Xa 10 protease

cl eavage 'sites so that the cloned target gene product
3an be rQiceasaibpdomplepide of3BTinygitipnhas been recombinantly

expressed, it may be purified by any method known in the art for purification of an
immunoglobulin molecule, for example, by chromatography (e.g., ion exchange,
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In addition to prokaryotes, eukaryotic m crobes nmay

al so be used. Saccharonyces cerevisiae, or conmnon
Whalens¥y7yeast, is the nost commonly used anoPI/US2007/080925

eukaryotic m croorgani sns al though a nunber of other

strains are commonly 15 avail able, e.g.,

Pi chi apastoris. For expression in Saccharonyces, the

Pl agihie, g dularfyby LERAGPoLihe s;lgeaﬂc%h Nte€broRin A (hd {@ing

Nat ur e 282:39; Ki'ngsnman et a 197 CGene 7:141;

Ts m@rw&hr@ﬁat%raphﬁ%@ylﬁ@w differegtnyl Svlgb@%ﬁw 4y QEH

Thi $anhASEBLHi ﬁ’é fo?ﬁfé%urlﬁ%toﬁlbflﬁro{enﬁ ARELa@RRL A p Y@Pérﬁ:la method

provi des a se ection marker for a mutant straln of
y edfot infrgakigige affiaita i dntibgdigsof glregwvdantion isylcloptdan U.$. d?ratent
5e>< h‘éatﬁ%%gl\?ano 7500%123%%‘? 1 (Jones (1977)

I CS e presence of the trpl lesion as a
characterlstlc of the yeast host cell genone then

d
?:gﬁgfgﬁkﬁ%cn1ﬁ@gggﬁaﬁﬁgln tﬁgﬁh%sencgﬁigﬁiggga%han

I n ANTIBGIRIES system Aut ographa californica nucl ear

ol yhedr vi.rus 25.( AcNR
Dot or - ooty PEEE TrERuhifi Gk SEBAGT ot IPSRaRagtes.
I(Bp odeipdieg a’ftfgld%-bmafng aragmbrhts, Vaf['ab? alimlf dldﬂl_@ﬁityves dieog to treat patients
nce e clo I vi dua i nto, . "
oS BE AR e Stk BRI st nftis s BOT G Rakppessing cel
g enig)nt@ided AmMi 4ndSnalighcht pl o@Hﬁ&pkH@ﬁﬁg CDOMbiitipen. Okemidds for
AcNPV pronmoter (for exanple the yhedrin pronD r).
30 dircEnGRDAN SN ﬁbqe@%w éWGBfkn?‘Wémi the @ #ndgRcIdgs byeamnot

r ecigpiidntgMdrY tec c€3888notidtodBYisRS, IR EftdrBSnDWeakM blot,
met hod known in e art for purification of an

15 mﬂﬁ@é; yWuhg l{glcew@ e diglignanf"J c@lxlam{tﬁnéed By neoplastic B cell,

c hrlﬁﬁﬁﬂlﬁgﬁﬁ%y lithBeddto B deANd&KENADHGym oﬁlnas 1nclud low-,
LEGALO2/ 30555587v1 AttyDkt No. 050% %

2008760@31?4@:, pahighsed:7 odDigmphomagst 1nnnur5®blapﬁa>rlvmnlmr@a81 non-
cfgh( b ¥m&ﬁ)(fmefshl-ei% ﬁleé (]ilge%s@ﬁ étgﬁ %aﬁf\;lﬁ[s (EB9§ ﬁl'dﬂceﬁ‘

SiZI ng onat ogr ap centrifugation
d| flﬁmpMasadndsﬁD@bblateﬂyymmnby aamyll ot Beell acsttealmnhahqblastlc

2(} ecleu eg]['d% rfn?e!lo&l clPr yng@o%(é]tc lé)u&elg%agta%ute eloblastlc lFlhkemlas

Al tern ery I'ncreasi ng
affmﬂnmyﬂ@f antlbodles of the invention is dlsclosed

0123057 TR s PRI R e SR R MoRpgtriment o

ANT\laﬂ@Eé?cﬁseathB@lrE&s Mah hﬁ) ehsti- QD2O Bitibo Oy efnthé BRer@iog, the

direcé(ﬂ use of antl-qgQ 4$nt|bod|es %

i ncPerar gle%f ? CIp P SAGPRICAR RS antipgp-PHding fragmgnts,
23eryayiaith, \was dérhatiedfof tHe§b dnkiE@D2(Pakkib&NEsSthat R@¥in A Rsired

di sease_associ ated with CD20- expressing cells.

B
Cngopeétgﬁg roétshglaﬁtg-C%mantlbodles of the invention, Ze., capable of s%emﬁcally
binding CD20 and having increased CDC activity and/or increased binding affinity

for the CD20 antigen.
"Treatment" is herein defined as the application or administration of an anti-
30  CD20 antibody to a patient, or application or administration of an anti-CD20 antibody
to an isolated tissue or cell line from a patient, where the patient has a disease, a
symptom of a disease, or a predisposition toward a disease, where the purpose is to
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Is intended normal and malignant B cells expressing
CD20 antigen. Methods for detecting CD20 expression
WO 2008063731 are well known in the art and i ncl udeCT/Bs2007/080925
are not limted to, PCR techniques,
i mmunohi stochem stry, fl ow cyt onet ry, Western blot, 15
ELI SA, and the like. By "malignant” B cell is intended

anycuRe QR adikiiste Be Gk alter, irdifd dy ddridiokitd, i Vé bR QisBhse,
cel s derived from | ynphomas incl uding

i nt8e pEtemee! thadisears, ghthg pafé@p@lttoéwwarg} &ﬁr@eﬁ%@ By "treatment”
' m'%‘ Ql@pilﬁéﬁéd:thle Xﬁﬂiﬂ'&é&%%r a&lﬁﬂnstrli{@(qgc}f 'arbh§nﬂa¥éml|38%§1p051tlon
Hodgki n's di sease, Epstein-Barr Virus (EBV) induced
| y rgoRwHisiog ﬂ@rwtlﬂmgﬁn‘éb@m@a patigph enapplicasion weddmiaistragion of a
el ' . .
e R A R T2 an UL R floed tsue
| eukentl g froraa@amdme Whowes a ?Iia@nagh syimptofnodflachienrg, or a
d| S t
p%g(ﬁfpogﬁgﬁ galwgédz% (ﬁégeageh gxsﬂ dr%il%erp 15 QQ? ﬁur‘él rh%al l?e@%%; getheve
ant dlton dymaglfy, dninedioratey @nroem or 4ffeet thﬁﬂisb’asdshaigfﬂmmnhmﬂ the disease,
herein are al.so |jcable to the antigen-binding
fr aodr%erﬁr C?SPQ%I%%%%%BC{@ 315?? “derivatives of these
1ant i - CDXY "an hbﬁtdiaétﬁflﬁyhBtlntélﬁiealamedubﬁorﬁﬁﬁer r&t(é of malignant CD20-
pro erti.es ?‘ lr% I nﬁ(ﬂ | ¢
PN ©5 PEY er&%\?ﬁ]a%la%c“&“ "’§‘|88€i o2 (M a;f‘ec B’ieﬁlagrﬁé“hdbﬁ’o) an
an dexlrsamg ﬁﬁldr OEIeAGR0r t6lGridGtduMhg the@pyd /aﬁdl/of NSireaine df existing
binding affinity for the CD20 antigen. "Treatnment" is
herSPRaHEuH0Y %%ES ?Iﬁ’éwé?b%?rffl%dalﬁ%lﬁs%ce% Ahieaes afgcERzsein the

an @Rfalll-siz3 8f SRADr ARkA APy B2 aRAti Bmat QY 1&RRYyY G3hERR a
or administration of an anti-CD20 anti body to an

15 sorducagn i eysatign ofdaflammatioa. Theyamyavisiattiledst oncewiig(®20he
pat dnﬁﬂ&dy@%e@a ghﬁ?d'l’&g@oal &Mé@%ﬂ%&feﬁaamﬁ?é%ct t8kreSment of
predi sposition toward dl?sease where the purpose is
t o diggse s@@m&m@%s@%equymwﬂm a 1@5@812 7/ 333624
WO 2008/ IIQ ﬁl% %n e%%g&z/ogﬁg %‘?\%nﬂcﬁfﬁn% us@fﬁqhe treatment of non-
al l evi at e, I eve, reme anel 1 or at
i i @dgéin’ demahmtrelaﬂaétochbsmé uncqritrelldglref@tcdhprot;ferattlha or

2dj IS %gsn%llat tP%F Cpur roesgs Iéc'fp[ :;Iﬁrtal ?}P 1tnﬁeen %hglg{nghosrga% will be

ad nﬂeferrsdi l‘oaicl:(milngfto ﬁe Mz@EMmZﬁ@h cmsmﬁx{asbﬁ schome, that is those

t he anti - CD20, ant i atient,. or
oD INOTR AR Bt oot iy Bt GB bR nce soc
C ONIhS Noh GTodglaAR Miy&ipAGmi Pﬁh@ﬁglt CER fcAioh PRty ih Caader

ias 8492?;132@?1%538?%? Cgl}mlxlér%cr j% gymglp%%ts I1necli]ud'e sr\ﬁgl(l) has

291 EingRRSHiE, ifQNcil&Waal-catids@BSMd fhaNS ntik&l Mlﬂ@&@ed &nd
to cure, heal, alleviate, relleve alter, rened

anePigs Fell Rmphompe dermediatgrerade dymiomas wehide folliqyfer Yarge cell,

SY NRREB R clebR QLR 8RFRe miQld shiA@ 2RI RFIIBOSINH ldFfhsd aygarc@u
the di sease. 10 By "anti-tunmor activity" is intended

r edii@phappsi sndivigh-gradedlyephoragsiipphidsdargppgl immunoblastic,

lymphoblastic, and small non-cleaved cell lymphomas of the Burkitt’s and non-

30  Burkitt’s type.
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expressing cell proliferation or accunul ation, and

hence a decline in growh rate of an existing tunor
wW@ero0oBM6x7t unor that arises during therapy, andP@r/US2007/080925

destruction of existing neoplastic (tunor) cells or

new y forned neoplastic cells, and hence a decrease in

the overal | size of a tumor during therapy. By

“anti - i nf ik aORLRhaA el dthods of fhe iVeRNAack &eful i the therapeutic

reduction or prevention of inflammation. Therapy wt

at tresgaent o cehymplype t%@?%é%vﬁ%%%é@l% 9 Hsff‘é%e&seb%ralpean
r e%@ﬂﬁ&&&@t@%@ﬁ;@g%gcg%oega ze%e%tsdcﬁ Bl B ¥ dnas

of disease s CD20- expr essing
cel ingluglay byt aig e himiteehtog Whﬁ@ﬂﬁ’fé%ﬂﬁ?ﬁ@ Prequed 8 cofl nedpdasms,

§ nvs%ﬁl% 5108 l)f gbl‘a'sgﬁ lé&e%%@wﬁ%@aﬂﬁgﬁ&)h&fal E)P&B%%lgée lnlr&udlng

mas I‘ tr O
pr oIB céleghagniolympho@@ic kukemismeil mphbaytic rbmmi@sres of the

pr & eg&gﬁo@a@gﬁ%ewﬁg& /Mﬂp@cmf Habde 08 bRl G5

acc or nu ron class
schiehiele cbintalt lymphcmlm(i‘elhmfsara géhdludiggniffoseessnati at i glbfifusz edx@ismall

|OMI rade inte dlate rad and hi gh
A L S R B i g e

10Pr afirebidingi ertraidalefiodd a&ﬂéb?enﬂﬂl?ﬁesﬁ 19BPYell leukiabhsa, plasmacytoma/

Iom# rade | | s inclu mal | 25 .

| it 4GnSF g TSmO 0 i b e gy gediasinal

f ol dtﬂyﬁﬁ&)aBurmmmn@ﬁ@hI aﬁdl Bankads BRchigh aagen cal Iymphoma acute

| ynphomas; i nter nedi ate grade |y n‘ﬁlgomas i ncl ude

f ol lpvleml%%raquéﬁ yarkasytic leukgnyigs; macleblagtic leukemipapepignpyelocytic

di flfsﬁléﬁna[i‘ %@ﬁhy@l@@ltl'c 1@REmla2fg8omBhdeyti@R Gkt fiiRe erla&emla,
and hi gh’ grade | ynphonas i'nclu

cel |
15 ar@@h@énﬁemmwamcaﬁf fegkeniy (ghest MEelpqytic éﬁﬂher@ﬁrhwhromc

no I
oL FRYRcRlia | 66 DRIRR 1Blos I Bip R b YA

o 5 Oaacwg%@gmalnlmemoevauﬁwm, POTYNgB0ilEpl08w92sle oF highsgrade

rec t the nethods of the invention are
?gﬁi%ﬁgh%e%therapeutlc treatnent of B cel

I y nphomdsis révagnizndehat flegsdthiade df the @rozlenimqmgnztydoetda duRe\pirwenting

ur nd Ane L h sif ti-an
OE ﬁﬁﬁe‘% tlgId u@rowtﬁ gr Cﬁ‘ngn%%nﬁp}ﬁ C?ﬁe dmetlhg(%tof ghre 11(1 012 are
I | mart&n*ilatlg useIfylrm ﬁmmstnmhmf&ulﬁj e@dhmgﬂbecglﬂde@celB lyare]bliomas,

neo | as h B | ho st.i c
o TR sk bR arinp HEAR o RUin st shemgtherapy. Low-
[ ncgrwcw meell @lnpleidlas@hrmmie @ndowﬁpm@[cmb iilﬁerhegiaenhr&v lagmpiade B
y cytic 0 macyt Qi .
ST Ao HES Dbt ek EBPTng SHBRGREC P s
25 ol hdaGhnt 6EAES nymmm@mambfo%d usGid 8¢ Metho®Cd Ukl AGention, as
diffuse small cell, diffuse m xed small and Iarge

cel Flapsergisades pirsedyosd anumbey andyeyskibims) , nar gi nal zone

B cel | Iy aRbRARcehAH th® loth@iNG tRXSrERAOERA G0N A8Rbst oANFhti-
spl eni c types), halﬁ%@cell | eukem a, pl asnmacyt ona/

ny e Bfuantibipd dslefinerelewher herpindehsed oprametie ifitivhierapeutic
su %é{ﬂﬁse%ﬂﬂ@gﬂécﬂg@n@iﬁ%hdﬁ@human B cell. By "positive therapeutic

30  response" with respect to cancer treatment is intended an improvement in the disease
in association with the anti-tumor activity of these antibodies or fragments thereof,
and/or an improvement in the symptoms associated with the disease. That is, an anti-
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(thymc), Burkitt's |ynphoma, and Burkitt's |ike high
grade B cell |ynphoma; acute |eukem as; acute

wo gephescyt i ¢ | eukem as; rnyel obl asti ¢ | eukem asPCEUS087/080925
nmyel ocytic | eukem as; pronyel ocytic | eukem a;
nyel ononocytic | eukem a; nonocytic | eukem a; 15
eryt hrol eukem a; granul ocytic | eukem a (chronic
ny ehrE¥tatiGe RYK e pRdvientEdd STHireher tuIOR BRGNS, & RUK&IBn @4 tumor
pol'ycythem a vera; nultiple nyel oma; W&l denstrom s
nmaci gt BYUgtion éhihg nulﬁé%wg? caey G llyradiasedeciease in one or more
UNGlas&infs a@&'c?atéd%%@éﬁ?ea@é calibg b QrRdeThiR, &8 |eJ<amp1e an
| ynphomas. I's recogni zed that the nmethods of the
i nvlemrqumelafaly thgelisgase fougly bie ﬁhm@v@n‘ﬂ pyygeonmdete (eppdnes: By
4 umﬁmﬁﬁé{e%sﬁwﬁsgsls%tkﬁdeﬁgngl% f{%Q)f tchﬁéa@l Xie egtglﬁe Hﬁg'ﬂg@‘ﬁh
of e Invention are particularly usef
t r emrmeratiof ofsup p@&tosslh aiongall rmgaﬂm@shwlcﬁebcbne marrow, and
o1 ORORE g RIS M SRR T PRER T R KllRng oy
cel follbvyinp krezttmsntalr:eardmg & theohothedd ofttlllfalnvdﬂtlen Alternatlvely, an

i nt.er nedi at e- s _and

e RErarryda By s Sk RS Pant By ting TRIPLE RO

125 "paeial gydhscdfis inteade ot kaphboms 50% detipise el msasﬁgblehﬁnor
nmet ho of he i nveption apse epi sodes. are
r eotf}]é% th%%’é‘?er a %‘“‘&é%@ﬂ”ﬁ?em FhnG BYPSHAR £ aRee AfHew
met|Basis aaii pérFietindl 858 Mdast Jhe UntHO Bucidh rdspasé isQPlicablt ito
CD20 antlbody as defined el sewhere herein is used to
pr oRgsakle §BAGTS PRIE t her apeutic response with respect
to a malmyefdakp i b3 aGRlded fBY¥harOSintthd& h c%g@t(t be
30 reaﬁonse W th respect to cancer treatnen

15 ntesadduner Qussh dvereyize, pivl thp Bkgljusiag saeening t%&@@ws@wﬂb%
\NI trlﬂaénla& é%nanée%ﬁ@ém@@&[kﬁ's&% eracﬁ(tlg?ﬁﬁlcqmalglgg‘yoﬁ@uﬁﬂ
fragnents thereof /or an inprovement
sy ntpmogepkie %@lsaetneblomntmﬁscdmélr@hgma% exdTiug, lucsferasmlrragm‘g,

N

t he(Bpfy dntddimongd thage pwewetthcmmeutmmWows B¢ subject undergoing
({: Zﬁtgegr%f)yg\g tl’:l {}lle aﬁltqgj)20 %ntzbgodg ag% e[ye%terllc% é tgerrlg%ga}lg:ﬁ{é@%g“ ano f
sy nrptpmvBmamtsm dieayrﬁpltomrs tbrotiled dith daskseean Thes obBereN athors,
exa r oV, rrent t he di sease
be o iRt BT R ®h axsfBY B EE R fpey e i Gidhh
" c ofddr el glit@SP.ONEOT uttiSariant ended an absence of

cIinica y de abl e di ease with normalization of

any pre hS e @ﬁgé ABTGed e %?8?‘2?&#13&% ‘E‘a%‘l‘lﬁﬂﬁfé‘ﬁ‘}se Bbie freatment

2378 $QNYlandidory QRERBY ARlRicN@bndids W disodSk )bt th&ﬁﬁﬁuﬁe system that are

response nust persist for at |east one nonth

f ol S Wi rrrrtPrar g alin §ietud nend Ret HBiRY toroyyiFic lupus

I nV&ﬁhé@a@suéd sSiRRT {ckBddérmA @RES'TR&QM@H@ NhfldohndtB§ myositis,
di sease may be categorized as being a parti al

r esyiegisrs spgronte, mied cpriiectiedjsoestiseasesrhwnapid @ghrtis, multiple
| eag1erRROMHa@mMIRK HRSI 8RSKe, laPut@ldspifRES st Sy ddSIRE,

30  pulmonary inflammation, idiopathic pulmonary fibrosis, osteoporosis, delayed type

glweats

hypersensitivity, asthma, primary biliary cirrhosis, and idiopathic thrombocytopenic

purpura.
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burden (i.e., the nunber of tunor cells present in the

subject) in the absence of new | esions and persisting
WO 2008/2637Veast one nonth. Such a response is appltT/usd9hE080925

to nmeasurable tunors only. Tunor response can be

assessed for changes in tunor norphology (i.e., 15

overal |l tunor burden, tunor size, and the |like) using

S creeni ﬁﬂﬂénﬁﬁﬁ@ﬂy%%@@se§% Bhﬁ&terfﬁ@@'ﬂﬁfn‘ﬂﬁmfrﬁﬁ&ﬂﬁ{d(ﬁé sue
ng (MRlI) scan, x-rad Io%%ﬁ hi c i magi ng, conput ed

n%@‘ir%?ﬁﬁil ©r pemybiggtion thaseef) Uinflpemaent dipoeg m@ld% By
exaiﬁﬁirﬁrnatb%mﬁxﬁﬁlé%ﬁedia%%&gss wiRANBe fE@Hink BB BarcBNE the
tunmor biopsy sanpling including bone narrOM/asplratlon
( BNImung gespeip trivekyes I@ntsqggetlgﬁ@go tinapeding, & speunle.c

es

Sra nt elf-ﬂ?)%%%gns &&%ﬁl’?‘t%hse Q{rlalé)g%%ﬁ? g)hg[grlag %ntﬁ%g%g OWn aﬂtléelﬂg
ef faetlergénsan i nprovenent in the synptons aSSOC|ated
with th e T " |.ect
y ox b ERP Burg H S b bl Fsburk R oy bR BB

edlseam(sg’hinckmllﬁaau;tplmrﬁleweiuseaM) (o] a\3 ui;e(délsreira fat/tom
urLJcarla .The 4% é bodi es de§§ ﬁd herei n
may “ACEE PR ISL%’S“?W? 8“ S LT HERTPASS BB ARYY I Bt or v

10di sieakasd gocksaefinvolvarpCises' dfigdhis Slahaeinsmafe difeases, ¥olf aktigen(s)
hat are associated with CD 20 expressing

syst.em t
cel 1188°T| H%WBWPWEBMWBﬁ”not limted to, systenic |upus

eryt henatias &&,prﬁéﬁﬁﬂl@ﬁh(ﬁm inSlGdE &@@kﬁfeﬂfeof ilPRRPIatidY BA6E R with
|nflannatory myositis Sjogren' s syndrone, m xed
confifeta rapeplent &dertion saselantgiselin 6f draff epetien éefefs to any

MUl s PhmBunt&EhRRAS &époﬂs@ﬁémgﬁft}{n@lﬂﬂ\@ bl hSQRSRA tdAEhe
respiratory distress syndronme, 30 pul nonary

15 nfandigens Blend erow 9aemi @did Wsnary fi brosi s,
OSteoPOﬁ%Ehﬁemﬂ%k%MQQoB&ﬂﬁduﬂ%ﬁ?% ﬁQ@ﬁﬁéMﬁiM&m@ﬁ&ﬂHﬁsmm
primary biliary cirrhosis, and idiopath
t hrassasedagdtvoerming marmwﬁmn@lamm@n,u‘mmzyes @5%‘5 8mftlversus host

Y LT e

c hayaph@yieg.ethddonpr'sf lb’mphmrmes rﬁcagm!zetthe;suipiedé@satntig@ls lapmgn-self
r n her. | nfl r "

2(P a;%dg%oglg{a aﬁl%%haml%l%to% une resllqmu% e' 'ﬁglme g’l a\é tug éﬁl%?%% %raft versus
V\helfoet digvesd" i Vdraft vargs QVHméacmSn"traﬁegeds ayf T td‘lbnedm’f@dm’t&nune
response .in ves non- sel ant . |nclud|ng, f or
exafpIoRse B W, X‘ﬁlh&%?r 8’81?11%0”’)‘% é 5)§S WHER anti gens,
bact er i alhe and- CQEO Hesctbdatydin admtbegleasm acddidadbd Witlges snethods
Furt her, far oses of the ent 1 nvent
t erq.ﬁ?hq iH¥qY it T [ %‘(déé)r in at’i‘?ﬂ’f“l}%‘%‘éhs‘o deP‘iJr‘h‘B’i‘r% but not

24 Slﬁﬂl%(t&)srstelﬁﬁ 4fe dryRiRtRus (ShB), URES [u fpaytmpumwrw

I's general under st ood to enconpass i nf| ammat
i nmygrsaidosis, 1nﬂammat0ry arthritis, including Juvenlle arthritis, rheumat01d arthritis,

psoriatic arthritis, Reiter’s syndrome, ankylosing spondylitis, and gouty arthritis,
rejection of an organ or tissue transplant, hyperacute, acute, or chronic rejection
and/or graft versus host disease, multiple sclerosis, hyper IgE syndrome, polyarteritis
30  nodosa, primary biliary cirrhosis, inflammatory bowel disease, Crohn’s disease,
celiac's disease (gluten-sensitive enteropathy), autoimmune hepatitis, pernicious
anemia, autoimmune hemolytic anemia, psoriasis, scleroderma, myasthenia gravis,
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10 nedi ated processes involving "self' antigens. In
aut oi mmune di seases, self antigen(s) trigger host

WO pavsMes7responses. Al so, the present inventi onPCHUS200B6880925
treatnment of inflammtion associated with tissue
transplant rejection. "Transplant rejection” or "graft
rejection"” refers to any host-nounted i nmune response
agajufsitmAn&ihadrhbde¥epatst ep! taumﬁmhﬁerfhyremldsoc}fdb@«s YRease,
antigens, blood group antigens, and the l'i ke.
i nViBHRIEHO  dbiroiliGe IBBURESOEDes discasst chgrnig fatlglé’rlg@‘émﬁ ost
di SRRRGetioAUGRrdSe géﬁbS) %%Efﬁ&bﬁil@gld\’&eﬁﬂatggﬁltﬂar row

transpl antation, for exa . I'n such t versus
hosaryogibybegseia, thlﬁelbdlryﬁ@rcamwomthnmnp Uthdgaris, pulmonary
d I+l
5'The %%ﬁﬁ%lq‘%rﬁﬁ T%ﬁ: leﬁcé tsr%?efe% g%h%s:mél Fu? t%éeyﬁE@%}{& &delayed-
antWQ®MQemsmnnn%9@m%y@@Mémycdmqmwmanmwmkwammanémymnmne
) : rei raft. v S
ook i LERORRA Gouck BN G2 HPSIMIE Cissrupfaliblica BN Us
t o 2409/0T1dél hndﬁédieateedl (Z@ﬂﬁ)r@rr rm@pmrfsaemomsemap Aadiima,
hoc es re he sf ant<% Sy g d
ant ‘H%%V f%%e ’r\%%l&gFf‘“B ORalpat h&RR ﬁméaél SRlgican
10M tlh‘lthrheoiifﬁdt ldodstitiQfurtbdagia) IgEeninia@eml aﬂl@rg@r,rﬂlairoﬁletdaismaﬁltls
and/or |nflammtory disp. rs jncludin
li I,ffl]tog?fil t?agy]%a(t op3} §%81F1919fﬂ%%?a8% h@g& (c)llsease chronic

di sigfifimhtdBURmMyblRUSg ﬁ@pﬁahrdpaﬁay, MAKRAIEOH Some other
inflammtory arthritis, including juvenile arthritis,

r hetmhodBreatsathe g0 antihodies g the mazemrﬂn.afq upefulyy tieafing
SY N Q6Rry ANKMIRSINECISMAR BV not firfiite B0 Qur@ et Y reRClidY, bithifa,

rejection of an organ or tissue transplant,
Lhy pefcardgsie cnmpiyiema. qypticiilres. edlsa@]ﬂé@:wl@lﬁnaraﬁhmlﬁ, GFee

Vergyghiin Sa{llefglél%ﬁﬁt% anméllérgfé‘ld%e%%!s §F BS[uRg sEKRE leﬂegs%nsmwty
syndrone, polyarteritis 30 nodosa, prinéry biliary

ci ramkpepis, |e¢ﬁ1m0@h1ham¢1yn®m1wndn@léa@éhte@n@)fhw tg bone marrow
di SHARE tun ?Lép?aﬁta‘ﬁogblscﬁﬁe%%a&sgg %Fa%thcé?&ae}os%%raft phlebosclerosis,

enteropat aut ol mune hepat' it perni ci
anessivee]l aautllmonmwf@rdmrmﬂuytngdromﬂa@p, wsorliragidsutoimmune

2035 LB B4 DA B Boysadglp/ 20550987V

PCT / US2007dc0RRORSvitlatit oictimine thd’][vreﬂasbnﬁydnﬂpm fai east one anti-

pur aut oi n hyr oi di t ve's
b Bab O PRGSO Resbde wi G o edgRESe terapeutic
c h re¢poaselvaitt @it totidaimentdy pfevaigion 0N asyiel mdiiae (IsEsOm)d/or
pol sitis . and ,natony sitis, cr l.obul i nem a,
t hr' gﬁ%%@?@fysdlse&%r %Yo R%%Vétt apeﬁ%‘h{?ﬁl?oé‘ Q‘O TgHeFido an
2pul dﬁfﬁi@ﬁﬁnédlbéﬁﬁ@irﬁydrﬁﬂfﬁhlrﬁdtd}? @ﬁsbaﬁse 1s-|ﬁ{t@ﬁde|d afd E}ﬁprgyeﬂﬁenl In the
di ahetes nellitus, %%e 1, 2, and 4 del ayed- ty

hy P88 PEPEiREQR Wi a@tymélamgya oBY @U@H%P%tg?sa@ptébodles Gand/or

UNVaNESEVERERL S ME S hIORY BRociAtE S RAN AR ik et TREAP N hikE
proteins (see for exanple, U S. Patent plication No.

US Prolifgmfivr aitres theayey cr@med furgher politerapign 23 theGi20-coprgysing
Bi Oéeﬁg‘l%@lllctloﬁ ik 1n@lg)nmaﬁ§§ J%%nse including but not limited to reduced

30  secretion of inflammatory cytokines, adhesion molecules, proteases, immunoglobulins

(in instances where the CD20 bearing cell is a B cell), combinations thereof, and the

like, increased production of anti-inflammatory proteins, a reduction in the number of
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Chur g- Strauss syndrone (allergic granul omatosis),

atopic dermatitis, allergic and 10 irritant contact
wa@lews®ei7ri s, urtecaria, |gE-nmediated allergy, PCT/US2007/080925

at heroscl erosis, vasculitis, idiopathic inflammtory

nmyopat hi es, henol ytic di sease, Al zheiner's disease,

chronic inflammtory denyelinating pol yneuropat hy,

andatdi@uclildk@ils, lah ik @B AtiMBfune BIRARE,TBNbiSon bRitoreactive cell

anti-CD20 anti bodi es, of the invention are useful in

t r sHEIYRY 2nHQT #rerEgaye one SRaeiSERPIORE Msdiated bygtimplgtion of

i r@lbjﬁﬂeip?esgiﬁg BelQIAf be SREGEL Qe p@s%ﬁ%ﬁﬁeraﬁlsﬁtic responges are not

sarcoi dosi s, enphysema, cystic fibrosis, 1diopathic

pul lirpitegrty theirpyte o admigibtrasion end BHepewhirse edmiajsiratqyi te the donor,

g hi e Hé)n%r ﬁ&qe éhé}?&s%@e;;%ﬁf%%?%ﬁ pglffusti(t}lz, thyﬁ&t, %H% porﬁﬁnation

hypersensitivity pneunohitis, "eosi nophilic pneunoni a,

br cherhéfodridtthslilghl i t er ans due to bone nmarrow and/ or

lung tr I e} . qr. .

at or os ST DRALTPhi<aRy 8EARLIEL ufBY S ERund Gabigupsuchas

pul magnatig/refanbna@smgging IR D) iscey, kratiogrglhicagepging\caspuiedr |

and aut oi 20 di seases, such as rheumat oi.d

ar t APPERRYS g1ty go‘é FWWSH%%@%‘?SCW@%%S% SHERTR FR ¢S
10t heana®ibddSology, Lives pitiesent addbl@nitdhomistratindl@dsg bud met limited to

ot B o sl R ettt o hed o el forne

I es&epodiGvd the@@boNBd fesPins@l @ Qilfjdcd Indfgodly Atk WIMRHAE anti-
di sease and/or inflammtory di sease. By "positive

t herlapbtnipedy @epderadindipg pgmeapbeeot Buam s au e PrifiRE!
di sgRe€oraR hPovdnnk ANMIBLR ol SeR%Ld Wit Mt eRERd an
i nprovenent 1n the disease in association with the
Bant i - i nfAvamieeapevticae effaetivg/dase of seaust’ayit ¢firstyeamouahds or
an i FRIQE TR md o7 akNEDSY ARE R1E: RAFFACERE Bn M abButlMBsitive
di sease. That is, an anti- proliferative effect, the
pr etrerapduip responpewith easpist ol tickhmreat plorpagenttwith a discase associated
- L | o . i :
res prC R e SR B8k, i St bR, & sl TR Rl ety
secaffetiienloss ofithd drgintia2 Gangibedpt is ki the sangatthesbout 0.01 mg/kg to
| ecul s [ ases, . d | gbul N I st S
2 BEth i Rp o ERRS 0 O TIHREFL AR Rt Mol IR PEF i o
t heabeaf30 ragikle, tfifven aboiklemgikp or sl pg/kgfoim douol mg/kg to about
antj - i nfl anmmat . or roteins reduction in,th unber
o g ke BT 3 BBidl Py HBRY Tt b g B B35 2
WO 2Q0Z/MbBabodit PRE/dT2eMdbat OBRAPERD, ordtbhDib@act ingkg Geddosit 12

an increase in j ne tol erance, inhibition. of .
aut'B¥E&c tWé“'Oé@Flr:TH’%‘L}P?/F\?@P? Og‘ﬁ"cﬁfﬁ‘?ﬂt Jay UPRIEEE Sin8lone
2900 JiBfiEstEioR b e fABelitiod 8oyt vt dokalbrahil @l @dministrations of a

CD20-expnessig% cells can be gbserved. Such positive
t helPerprayticalycdsgiyrdas ofthe aBiCDI0 bl  to the route of

adm ni sty @hhRED20 dniBRMies MY B8 ALBMBIngidA Pk t he
donor, t he donor tissue gguch as for exanple organ

5
perdhgapamppeutippanistokingnier deritspiment Grliscessetagss omagidng CD20-
t heexbfegs@ng Qllk.%(ﬁ%karﬁﬁéﬂﬂ e?hzié@@ﬂ) BRibBRSEFIRAnHSH B can be used

screeni ng techni ques such a: ' ' '
30  in combination with cytokines such as interleukin-2. In another embodiment, the anti-

CD20 antibodies of the invention can be used in combination with rituximab (IDEC-
C2B8&; Rituxan®; IDEC Pharmaceuticals Corp., San Diego, California).
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magneti c resonance imaging (IVRI') scan, x-radiographic
i magi ng, conputed tonographic (CT) scan, flow

W@ 08/e377y or fl uorescence-activated cell sortRBCT/USACE)80925
10 anal ysi s, histology, gross pathol ogy, and bl ood
chem stry, including but not limted to changes
detectabl e by ELI SA, RIA chromatography, and the
l'ike. | npatOhiden teQntildIERRnABSHids| ¥ rbOERRRL Wlrd &lministered in
responses, the subject undergoing therapy with the
ant§ombapgion with Poersy onsrothen ergeT P HRME Sl dimsalytent limited to,
theg,eRly Mi{rg?c)éplt%%%ﬁfé@ (d DEpIPRRBIC héﬂatect%fl{yeﬁﬁlﬁﬁa(deﬁ&tomy,

I nmpr ovenent tons associ at ed
di slegephorggs, Byne' mﬁm@@mplﬁ@taﬂlqry angk the bkd)viedigiietheyppy:

Saméﬁgﬁloth%%%%{]&ﬁh HBD Wﬁtﬁ autbl%%&ﬂ%%ﬁie o m%‘plant
of anti - nlstered rings a
poswhedry sritablh ehean}mmzimumwmﬂ gelugde thyt are spfelumtetddo ﬂudarablne or

Eggtgfdg}%gﬁle flOS heRgt kll%wmblucﬁ nf%rlgt rrbfgeg\?os%ﬁ? ozcéh?cgrgﬁeox%d&tﬂosme

ex re n’some e

[ nv(e}atlmhnme) @ctobbarsahmmﬂe aiakdryblcmmrefhnsoue adds@nphatiohethercof,
ti-CD20 bod th
Ry E s A b o Reb B Sishiad CuPa S ap g hpgice.

I(Bbodwcoﬁelcﬁ‘gﬂk@redrﬁmm)a@H@P (Oyclophgepkgmide, virdpistitte, B@dnisone plus

abo O‘é‘[”r‘?ﬂ’?k@&?z“a%g?/ ﬁg o %Egp usf@f@é?ﬂl”%ﬁaégle@éwﬁg%ﬁl@halan

t 0 Iﬂ@m&drﬁsﬁn@géﬂﬂgﬁhd‘r ERbloRRkQUd/oBthe@pditic bgenaleet in2@emotherapy
gh from about 5 rTg/kgto about 15 ng/ kg, or. from
abo%if 3 THE9NRBIYS, dayBRIELigD. idapypiel, aﬁpﬁrag@a%ee%@@ﬁFIIzl@fabollteS

t hahcihiife, Wat AR UnRbd tJ, 8ALABIAE, ERNOHELIDSLARrGuri NGt Sba2ie, 6-
adm nistration of a therapeutically effective dose or

vl t%qOgvaénr@d@rﬂwr@pﬁoaw@n@lddﬁla@blr{eh@t Y peticpicar mgnoclonal
ef fﬁlﬁ%b&éﬁ oy fHex Iﬁlﬁe alknktuSdn28 é@ﬁhﬁm%r oth&&nti-CD52

anti-CD i bodi es can be used in conbination with
k nowtibodHegeinedhapedt fdksudiner dytopkitaiesn fgligiaheB cells; rituximab

tr e@ﬁtﬁ?&ﬁt@) e fﬁ{lfﬁﬁiﬁraﬁlé‘&aﬁa&@ﬂpﬁg 56,741 MU-106, TRU-015,

expr essi ng exa anti™-
ant A&l 3ést051tuntdm®br In\3é msummomdn(ﬂ@exa@é dbr80mpmab tiuxetan

0 Wit Ki ne n
20:’::1 ng@ er%&e@ or any g{h%r%ﬁe? e an%n 1'1]&?%;6&1% cﬁ tgrggy né%tﬂe %thﬁ antigen
i nv@nhalgna&celle aus-€D 1|9rannlmzilyl(fa>abxmplcw1\/t1’1108 ] 4 hixpenitibo
| DE B8 n(r). | DEC Pharnmaceutjcal s, Corp,.
Sar el TP R for sERRICARIBRSE L ERAG1R Bbasy
I\krn] p%@ﬁaﬁbﬁBaﬁBéum M&In@@%?_@%eﬁ@ﬁlebﬁ%d eaﬂbgagaﬁg@ﬁng n
this manner, the ti- ant i hodi es scri be r
ar %Vﬁ%%{aé?@ﬂthie jal g&%\%%ﬁ&ﬁ a&ﬂ'g&!’%zr?‘%igo Yé%f&i’“%ﬁﬁe &b
2sot %ﬁg@rﬁd’iﬁﬁihg‘hﬁlﬁmﬂs (f'bf@daﬂlgienme Mbcmﬁm atibodl BO-2D0an
pgg@ Qr surgi caéégr ocedur es . spl enect ony

SAOXIDY Gy ﬁ%%éwrgetlpémﬁﬁal&gég?lgny %@H\éatmg

rmrfrdaw aﬁtﬁﬁaﬁk f eahg 00 rec@dr §dRCathi d@liclcd 3t PR (RANK)
therapy, 5 chenot her ap optionally in conbination

wi td s tiestddBANKIonwhinhie overexmensqs ia multiplgmgelema; anti-CD23
IS H%&?Eégj@ﬁ%@@tﬂ&&%ﬁ??@f%&ig@n B9/ Shaht ¥ LU @for PR $DBEM 52);
30  anti-CD80 antlbody targeting the CD80 antigen (for example, IDEC-114); anti-CD38
antibody targeting the CD38 antigen on malignant B cells; antibodies targeting major
histocompatibility complex class II receptors (anti-MHC antibodies) expressed on
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fl udar abi ne phosphate, chloranbucil, vincristine.,
pent ostatin, 2-chlorodeoxyadenosi ne (cladribine),

W@ ywBOETos pham de, doxor ubi ci n, predni sone, aneCT/US2007/080925
conbi nati ons thereof, for exanple,
ant hracycl i ne-contai ni ng regi mnens such as CAP
(cycl ophospham de, 10 doxorubi cin plus prednisone),
C@al(%yﬁlm&h@%ahmw%nwdﬁ&r(fo‘ﬁtakarﬁqale ISG@\dJm)SQ@&m@'tﬁéSCDm
doxor ubi ci n VAD (vincritsine, doxorubicin,
dex@ﬁéﬁf%@ﬂ@}lamﬁxe{lwé ARTOQAICS BragEnSEWA n%%@) factarnrﬁlated
ot ha%B{)t%Mg %Q&hg llgﬁq/r&%pttop?fmtkﬁ ﬁggﬁnﬁ)ly$&dagbﬂstlc human

chenot her apy such as mtoxantrone, daunor ubi ci n,

i dalleltﬂC@lnﬂ anglaix tHg}-HEB &) and AR AdhtR raspessist iop egumber of solid
gy
N8 Sl B, SR SR o gner ey,
t hi ioguding.ibet nag limated top maguombule andderdopvetoneribd mbibitors Kor

ant L SARCEE nTRACEHANR! qor AR BRENCIAEH AR O AR Bncine

t aragettiT906(07e XCDBR andthk tcmorsblaeleseghlylbmqﬂraoﬁmcmnptmhecm) SDX

g BB gt TR b R and Rl fegtrea o

10AN5sm$ TS50, pmmb{nhsemﬂahnﬁsnsm@mmiple( Bﬁd@sam(ili JPKC-412,

I br(::é\%gw bN}ﬁ]lél%Xog nb)%]g eé%ﬁq%npg%?ﬁ o (a(anfr%tn&ﬁsggstlc agent),

? Pt gagﬂa(gamramnﬁﬂrat@)naﬁmorﬁd@ ethhIsdonAdd), llm@anaﬁomatb@@eﬁvanves of
or

exa MT 03 a bispecific antlbo% .

e e A FireBSEe (O LB e MDA YL entisense
Mo ngkib R pRfdih RS C-BIPAAL SEXITBD)R - RAVIAE lifddBRE apoptosis of
(Avastin(r)) or other anti-cancer antibody targeting

Ihunmigpad dynehocad oeeeidr sgneraiinuiing Bedleoride adqgs cppas
ant 1 hedyint Qfllgﬁi'fdrg]gf ﬂr&ﬁw% tﬁépt@{ém BEn b?frbaﬁ@k begl'g gm eBmple,
cells (for exanple, the nonoclon anti b ,
al phagmeonse @&qnﬁ)obllmemrcam %rmtarieb@ﬁ% ¥ prtmag@m: nwglbltors (for example,
Macy QPRRGE (tbgﬁézgﬂ%gg%fnﬁ"i‘b%{ e fig kmfa?eclpl%mor anl BARLRSCHIR 258),
targeting the receptor activator o
f actol-rkelp&B/ EGRANKbitos( o ickanglé, Fah 4 14RANKIL molaghle dirhibitors

re Qverexpr ' ti pl I

202 n tofglo SE(% X Pg%%ﬁggéﬂh@mgaﬁ r%(?,}ﬁ é’%g% m%nl]ﬁ mo%Dzl? 1n§1b1t0rs of

cel lilﬂor(efdeacegmampdf& exhiDpI€E: %ﬂ)i/polﬁf)cmmfferéi[ﬁ&ﬁomHPCbﬂgéyts such

targetjing.t CD80 a

R e R s S R

hFTB| Trgpeaext” (Brsébiﬁﬂl tri®xideyunt b@g‘irtﬁl@ (thateginl gadolMAjrd) vaccine

i stoconpatibility co ex, cl.ass..| | receptor .

( ar{frpm LY b’g%edi] c&g(‘)en&%l&plggé 1i1g bvgtzlot mltedS to, vaccine
25LE%’9Q>361§@§£55&8& yle, ALKV EKEncHIha g S0 B3thin3 3 PR dnabd

2008/ 063771 PCT/ US2007/ 080925 mal i %’Dga\lpt B cells;

ant MEBaticRY PrAsHY oS imssuherpy Benexample Mvyak) ng

t hePe@BﬂleeéﬂhmGﬁﬁh&ibynﬁlnhﬂwglggat&?dﬂ"@P 93N @ @cREHES909,

targeting tunor necrosis factor-rel ated

apoptyatieac agedistiontpllHikgasraptore EdiRsh), mtgriomen-alplRy therppypr
exaiHEh@uklﬁ E?[ a%%réﬁjty h?ﬂ%py ¥PN9 Qﬂe?'ﬂ)@l arﬁrIUﬁQﬁje)fapy ster01d

and expressed on a nunber of solid
305 tthmm oawtiertqam@r thegby:hereeg bpadditidngl eneqyitheyapy dnasintinistered

ol &ﬁﬁ’ ko? aﬁ’ﬁfg‘?gr s%ggéﬁl%nt {ohtﬁg a¥eD20 antibody therapy.
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including, but not Iimted to, m crotubule and/or
t opoi sonerase inhibitors (for exanple, the mtotic
WO pdeslo6a7or dol astatin and dol astati n anal oguesPCT/l$2007/080925
tubul i n-bi ndi ng agent T900607; XL119; and the
t opoi sonerase i nhi bitor am nocanptot hecin), SDX- 105
(bendanusti ne hydrochl oride), ixabepilone (an
epot hi | amgs, anRteQBe comhbid e &ids@dmpAselddnsistBMEn 3AAtR)GD20
protein kinase C inhibitors, for exanple, m dostaurin
( ( Prgberyzin coriipation Yeth adnujeresiey P%%nﬁﬁ\eb%lﬁ@la"r“ﬁlé)ﬂgem as with
pi X&@&Bﬂl% %c@ﬁ?ﬁﬁl'tﬁbre{p@notﬁé}tahﬁ %Qr@elaeﬁlttlb d‘) small molecule—
ganite ( Wlumnltrate) Thal om d(r) thall om
i m‘hﬂmﬂ‘iﬂf greepy, Qxefﬁcromflrrmwofberapx hﬁpd mrdhermyoﬂle methods
Sexa(gmll]eeinvgn‘ﬁ&ll h £sfs ab 1411¥tr2[t1%}{' %)sl fo'nﬂi;}lta?&\-gl& a single
antisense I nhibitor o protein | ase’
SD)@hmliaC(ﬂRLceltfodmllawn imideicngivapdpinggiagoroi cith@ order. Where
h qgﬂ
nuc gglgl écég %fﬁ pqgsglt 1%%%1‘[1&? &§ ?g&ﬁ%%d tﬂ&aﬁ%ﬁ%pe 1mens t{gese
pr aﬂeraplemmbé gtvhm 51pmhamomsl3Ba k5 thehyti-€a20antilgely Ilsad@ﬁmstered
exa t he anti.sense. _.agen nd :
xRl o) 1B LSRG RRRR RS LIRS iy e
10vel tﬁ&d@@d\dré being &Zmﬂcﬁ)én,tlyﬂﬁﬁlﬁe aﬁﬁlC@QDlaﬁtlﬁ’ddﬂ as®t administered
i nhi bi.t (for

u .
VEdtisel 4 ilesme GO L ST Sncg sty dy AR R G820
i NhinBibddr o tikréknteadhti shaeKalpy 8t RlinfinikttRPhriSCGo Of Qbsequent to
exanpl e, 17-AAG, small nolecul e i nhibitors of

hi stb%ﬁféercféa@éffyiraag escquerifal adminisirationgoy e diffesent gpnoer therapies

cytagl b |REBRE L RN IIBEWh &EE Str&HERUbBS responds to the first

suberani | ohydroxam ¢ acid (SAHA), and FR-901228) and
Papoprese pEthagantosiesigess thespossppi e Gxpipyion rrglapricc Where the

tri &%ﬂb%)i t&%l%‘%ﬂlﬁl‘l%&ﬁﬂlﬂﬁ%ﬁ%@f thDa@REBbY thﬂﬂgay in

vacci ne /i mmunot her apy- based cancer therapies,

i ncdopiination with adromisiratintadd@ cvf@toxma?@cmnmefe%lyetb@itrtsla@ﬁ&

( for.,. . -

per%gﬁaigi zééaémnfls%rréué Eg)%ggglh%?& ct \)%tg %@%Je

i mrunot He Bmemwwmmfplhesnvmvaﬁ(er gnti- @Iémsamﬂhd)dlqsetéscrlbed

dp?]owrcreﬁeﬁlté 8%.{56 r%la lorlngmgt? \%ﬂha%h%glo% K 321 ]b%tlonally in

t ol dO-fﬂbIlﬂﬁﬁOI[ ek [a)llitolbgdihs (b’d)’hd%ﬁ)r)ow trmttsplaﬁmflm wakeimathe antibody and
i nterl eukins?2 L-2). t hera LL- 12.

t hab&RpmoplcPpElrciagii o, hea b PR ap ATy i grigp or
t hedi@pyane@rslyqt. Elﬁd'onelgfﬁﬁﬂf/ of WA PHE; satnk eifne ﬁtahe) aEidindplegnal
cancer, .therapgy i s administere rio
su bsé‘%tﬂ%ﬂlemto ef"’ﬂ?%““cfr?ﬁ?m%ﬁ?](‘}d%\?ﬁlﬁ *E%ER} I’ETH@F‘ é&a;“darg%ne or

23 EGAldAb 30 DB&DBaAY, LhBtdnytiakill, ViR ristROfba10s8 88 62¢h1M&coxyadenosine
2008/ 063771 PCT/ US2007/ 080925 Thus, where the
corfBlARRINY HelophesshaumAp doEubieii P dtyoas 2Bhcpbisions thereof,
ant for R 1:a R chRAGRYInd-Bore@fikE RBIHQD sNMhtaE‘ CABTLRHISHhbPhhR e,
of anot her therapeutic a%ent as wth chenbt herapy,
r acdoapiubisin HesRipdnisoa heHOReclaphprpbmidntvintsaigynct prefigsype plus
S rmrio!xo icﬁﬁ LVIQD (Qﬁ@rﬁgni %Hf&ﬁﬁbl&'ﬂ eﬂl@so(}éxarﬁéthasonet)hMP (melphalan

vacci ne/ i mrunot her apy- based cancer t herapy,
30retHerduednisohe)t 4l dtley eyiviosis aadieotipraaitic agais wedinchenetherapy

usi d18n g’s%ﬁ%ﬁht?orfe%a%&%ﬁiiclei%lal%[)icﬁl, §4pgrglgﬁase, and antimetabolites,

including, but not limited to, cytarabine, methotrexate, 5-fluorouracil decarbazine, 6-
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phar maceuti cal fornulation, and consecutive
admnistration in either order. Were the nethods of

W@ bwspesgent i nvention conprise conbi ned ther apEUUs907/080925
regi mens, these therapies can be given
si mul taneously, i.e., the anti-CD20 antibody is
adm ni stered concurrently or within the sane tine

f r afiR g@idcNe nREABIpERRCAII deRRILARY If don® embolBnehf, the anti-CD20
therapi es are going on concurrently, but the anti-CD20

antangperly is admigitesdmriar Ortespwrent Wik e sheyothraReHec agsnie n
ti r@’ceﬁﬁt&%&ﬁﬂﬁnwcfﬁc@) GQRd- C'DIQ@ L ﬁ‘tﬂ)ﬁh{ isAldh &Rk Xﬁérheaﬁlﬁﬁt with

antl-CD20 anti body present invention nay al so
be theleicniogicaapedicpepsr It Yﬁt @mes@mqn@m the gherndtlereneng agent is

< ar%f‘ﬁe GlinibPRA %%ltaé%ﬁﬂf Rhih @le 2! r@lﬁbosatnﬁ% on of the

rent cancer t apl es e perforned
regardlé@ssd@%mh@phsnsmh@mnb®mm@dsﬁwbmedﬂﬂMhmpanQSto
t he 1?t‘t>re& ?n (1(‘: 1%3_%019 1‘&1 Iﬂ%ﬁﬁ% oor fﬂlﬁgr%\ﬁ as ghosﬁl%te In one such
poss remssion or re
co rmmtrmddndnh ehregnii €D 20Empbodyas aﬂmnmesidr}m)r rudofinigtiagion of

o b e STl el Bysnteie P ol uh o2

10antdnbibelly ik sdraidivieridsifier et oiith fladasthaborsheitabige ph@phate. In
cyt ot oxi one enbo t.s t he .inyention
ek e eBBamte o At e 1 HERP T D REG i AR ey

adndifisnes 8 Wwith BOwiRi-0BLO @Rtiboily.nh chenot herapy, and
optionally in conblnatlon wi th autologous bone marrow

t r anspl dhPRET GrPodiRprafsarl theimenten. chigenbaeil an pllating drug, is

c hesmfiMaeRR &HEonfbiR@8M kith hn BRY.CDS0 astBolY 84s61ilRM herein. In one
sequentially, in either order, or sinultaneously

157 . weh ergbpsimentehe #yi-EP2Qnthpdy is Rémigiiscd prigs t %dﬁfrr@ytratlon of
Ex ap)gabfl. 1@&4{&&%&&%&}9&&3@ E}f'éF&ﬁH U&O%ﬁ%ﬁd? id el ithred
but are not limted to, fludarabine or | udar abi ne
phﬁt@hacaémeré IWibrehlosndiukil. T Wt:@th@tennrbedmp@em fbg tldpiambucil is

a{a %&&%gélg &ith (! A BINRibody.
cyc osp orubicin, prednisone, and
conbi natln Wtspt}teh enbafiments, @nth@gm‘}ng@pntammg regimens such as CAP

nt L i R .
()a CY&%%S 1%1d% oxgruglclrgp g(linzso% uaglﬁ gr n(lggc&%pg)o’sphaqag,
( c y\ﬁhcmrshmes pfeamrmhe plug |dnmmlst1|nhmay ber @Iﬂt[hl]&(dl’vﬁthpiduﬁnistration of an

doxor. ritsine xor,uhi ci n,

okl dbhngdy R beA R s S SR Pt Sepag.

ot Imnbmyt@ﬁmlmsrewaqur@f totadeifpetibn of zﬁ;@&ﬁdy@hﬁe%dtalrfhg regimens.
rone daunor.uhi ci

chenot her a suc xan
i daPgBicE Ffﬁggdgg g}j 2&32% %3“1? fopinstsreda & treatment with

23 n Oinﬂﬂétdﬂ'@lanet&d)htaﬁﬂ{g tegifiche Ctnty@t, otliey babadinb s, the anthracychne—
met hot rexate, 5-fluorouracil decarbazine,

L EGROGMREISS5wE A AHmapistpiof 6 imNganqesg g p 7h @mﬂzﬁ% antibody.
2008/ 063{ {lerlé HRBARALAS QAR 28xi-cD Qﬂt%ﬁy B&cribed herein is

6- mer capt opuri ne, and nel’arabine. In sore enbodi nents,
t headgmmipterepRpconinatip pyth plsmaerinab gﬁ?@r@@ piiptgputedby Berlex
tr e@a@ogﬁ%ley\"ﬁl&rﬁdﬁﬁ @hﬁ&:ﬁ ?ef\l%ﬁl%%hﬁb R368Lombithnt humanized
al ternative enbodi nents, anti-CD20 antibody Is
30ad mnmogtoeiﬂeldtﬂaidtyé@amlpaélaﬂ Hhpthat taigets thet (52 antigen expressed on
%%%Egﬁt%o&ﬂ% ' h 0%9 ?&th enledl}él%Bt B NGt BPORHTRY S SadntifiStered

cheno er apeu
prior to admlnlstratlon of alemtuzumab In other embodiments, the anti-CD20

-85 -
LEGAL02/30555587v1 AttyDkt No. 050827/333624



5 adm nistered sinmultaneously with the anti-CD20

anti body. Thus, for exanple, in sone enbodi nents, the
W@BAHED20 anti body is adm nistered in conbi NRBET/ULR2007/080925

wi th fludarabi ne or fludarabine phosphate. In one such

enbodi nent, the anti-CD20 anti body is adm ni stered

prior to adm nistration of fludarabine or fludarabine

phosBab&tyas adﬂﬁn@{et«e@ira%t trdbBn &R a FBAtBmab hB @30btherCD20
10 anti body is adm nistered after treatnment with

f | uzhodisneats. e alemiuamabisrdmyHyyph sifwltanequsly, with gerpati-CD20
embgdpognts, the fludarabine or fludarabine phosphate

i s adm nistered simultaneousl y with the anti-CD20

ant i bodyn alkamagivh embedibes. ne ants CHRO apfebodn ¢esaripagrerein is

Lo R ARLEY bn cAbiRubY L ih bAGG hdGnchh RITOR BHEGR atefling

hertaé AD20 antigee on MBlignaohB eettsofdir memtple, ribxinatt (Ritgo@d), the fully
‘ e \ ;
SoRBALS PUINL ST RO BT U5 aleno
anttomﬁi%ﬁhahmm baﬂyummmmemas@s petritmidned tukaat (endlin®). In
with chl . the. )
ol O SIS RGBTy el fstpggprion

10ant to adGbes tratidd (ﬁfohiﬂyothdrmnuﬂ)mtahﬁljodgnhodhmﬁﬂosdlments the anti-

ant e-containin re uch as

oyep S pRaT G RO RO 6 GretRrSoepS e ant-
CH@Dicyeibephas p&am@el Embodiﬂnéhﬁi itisd dnfl G DY BEBOEVT@hefThwsition is
doxor ubi ci n) e conbi ned th _adm nistration of an

ant4 H@B@f@regﬁwu%wuﬂwah |ﬂl’fé1ﬂheﬁé’?téﬂ?2 PRBSHE such

embodi mepbicerdie 8MbodisERO an @ -CPROYintsdd R A8 AbSI HRFRflis
ﬁprl or to adm nistration of anthracycline-containing

eqidirenstered ficagbinatiop iisb diswalh g leclpdasgd cpncesperapy. including,
ant g PR inkid %j 'ﬂl%ﬁﬂ)ﬁ% eH/af %ﬁ&ls&ﬁe?ﬁg mmltow d‘cl? egénple the

ant hracycl i ne-‘containing regimens. In yet her
enmbodetipaphibitor dpkestatin ndalolpstaiimeanalagyer; ﬁnerﬁuhm@nw@gim@lgems

adm s £589 16 104 -3 %%ﬁl'e}’a ogfﬁltB&‘?mﬁ‘&Bhl 8%9111&&%(-105

ant | body Ina ern |vee I ments ananl-
ant(bbrmkdylus:tesdlydlbddmﬁréb axabepi®na thm eppthilencadaliog also referred to as

s | L :
2 RSP S5 Py BB PR R B (G REFE
Al etGRiz mmbNthsnza)yrsammmomn pixanine) dedtin 3o anim@plastitadgent),

ant i body {(.Canpat h- that  targets .the CD5 ntigen..

o pPRCS G R g Ui e REATIR, i A0 fhes of

enbagidoaiide, éfdrhﬁarﬁ{ﬂé irevHiDAQ (farmhdriyaeyimidy), adfrhitkst @nhednse

pri.o mnistration I.n, ot her

errbIBE‘P r?? rotqip gnagg- léﬁgosg%gﬂéé&ng%‘f‘%@%%@é?wmm of
25At t yddcha MOy moREs]/ @M%n&@@%ﬁh@ﬁ&?ﬁlde analogs such as

PCT/ US2007/.080925 anti body is adm nistered after

t r eAefrhineiniipitoss %ﬁﬁr%ﬁ%}bof thgprptsin Belidw caggeherds ponexemple,
t hemah@ftiig u%em dbﬁm@fi@ﬂ Mot &h&dsSh, P RBROHBI YoM (IR example,

theVant i - CD2 antib ﬁ/
elcade™ (bortezomib)), small molecule kinase inhibitors (for example, CHIR-258),
small molecule VEGF inhibitors (for example, ZD-6474), small molecule inhibitors
30  of heat shock protein (HSP) 90 (for example, 17-AAG), small molecule inhibitors of
histone deacetylases (for example, hybrid/polar cytodifferentiation HPC) agents such
as suberanilohydroxamic acid (SAHA), and FR-901228) and apoptotic agents such as
- 86 -

LEGAL02/30555587v1 AttyDkt No. 050827/333624



In alternative enbodi nents, an anti-CD20 anti body

descri bed herein is 5 admnistered in conbination wth
W@pwBlhe77t her apeuti c anti-CD20 anti body t ar get PEIyUSI0NE080925

CD20 antigen on malignant B cells, for exanple,

rituximab (Rituxan(r)), the fully human anti body

HuMax- CD20, R-1594, | MMJ 106, TRU 015, AME-133,

t OSTAMAN TRV diriclBibx 1O)Sdntl KEDHRD qgﬂl&@%ﬂﬁrg(aﬂal}murﬂ)r In one such

i britunmomab tiuxetan (Zevalin(r)). In one such
enbehiodirant, thepati 230 aotibeslydntdryBigipredirrionte adpjnsitationof the
adng,ish QERE- %@é&éanée@ tthePap 20'[{1 &hérteh%alﬁﬁn@fthé BRi- @bﬂ@annbody

anti-CD20 antib In er enbodi nents, the anti -
CD20 a@nmwtﬁmﬁkﬁf@f trwaﬁ@ent fwférﬂnq sore]li neo l e brisest canea thefapey In yet

r t t
ot nar el A FRERR A sy Moty ot ek
i nv%mtllrwmnoqu’ wighdtht mits€BR@dntdodyll t aneously with the

gtnhZL t Iarhgggg% ?ﬂgédélggng élrcl: lFU?[b Qﬁﬁe told}\/ Sesgq@e(aqlie%%’]éa% be

adnisnd sitcembchation WEMcnmb/ummumthdnam/ lsamll dancer therapy, including,

B e it

10 n mebsohﬂfzsd (nﬁrﬁﬁnoelmsploe activl ehotmbet miniumot'heiabja (foogxample,

dol at@ dol astatin anal ogues;. t he
tu L GBI B G QR A (et GHATPR). Promunce
to p(@ps;omg &Ss?nﬂh&hi dgbm@trfoﬁtmmﬂz@ adw[st@ft Q‘I@UR@)), in®irohCdipha
(bendanusti ne, hydroch IorldeL xabepi | one (an
epob HAPLHECTEHEN DY -l Geraper rlﬂélaﬁr%pd %sl%f@erms opH7BEdyapy;
Pr adrQickbidk na %prﬁ dn@ RN dnfodimch© fhe@X AN D, anib H9SS AkMihiBtered
((PKC-412, 41251, N-benzoyl st aurospori ne),

1501 XEIoF foorianinigrasion of the FagsingAmpyaeBerat bascdgasqrherapy. In other
ganiiRdlogatd e ahilcbnablbody %aidﬁﬁﬂlgé&a aﬁér 'ﬁ%&thfé%ﬁ%e
i mrunonodul at ory derivatives of thalidomde (fo
ex avptiee/ inpranrothetagy (Phesr wencey therapy. nindp? othemfembndltnaml\vhe
(a f.nr ' i
St PRk ShscBleaREO Ehf, I oIARR SrefR iR dmeously with the
mal ang AP0 dnylhtprfyocyt es) second-generati on purine

ucl eosi rapine, i.nhibi

2d; f oduct I% ﬁn %1% grgéo 21 a?]l ag‘g l‘a@o%n?g%c&cd’gsrcnge lrer(—tzlg gan be used

ex alrr}obmbmatidmewﬂrmzs eImSZa amggmt Bno@kal tb kgrané theamohber of natural

Vel RGOS FishirasBiin S S b Petdii R E . o

in hiobd:drmfaﬁtlﬁ fviah, texanpCe20 GHbBdy2&8he invaitioh! Thipkgaudeal number

VEG= bi t or for exanpl e, 474 ol ec

i nhif B#‘{]B'ﬁlf t%‘ﬁelg*fn(“’ﬁelﬁ%d g ﬁ%"%‘ré&@&ﬁ“{‘%—%ﬁ? r@(ﬁ‘d’?‘f‘lﬂ?ere ani-
28X a0PL®antibddyAAShthe &R Jdiri@ke AUb Bsdrifdiabihk Q[hﬁluﬁ’iﬁtherapeutlc agent

hi st one deacetyl ases (for exanple, hybrid/ pola

cyttodimplatedit F&t qcaﬁlt}[_p@) adgunstered ifegombination With an anti-CD20

subgiigaly REyBEeKaRHhC acid (SAHA), and FR-901228) and
apoptotic agents such as -86 LEGALO2/30555587v1

At t yDkt The antHE6039 rntdmdas af thpimogsneesheysed in combination with
PCTJ&%%QW {h%%Q%g Ror aJtroin%ﬁﬁH%XaQH lnffaﬁﬁtﬁ?dﬂf QisldsbOe glﬁ)ng ARG agent

Xcytiin(r) (notexafin gadoliniun. 1n one such
3Ce mbu¢pmbmption Hegentt that@rlmozamttd bousgfil.oor adidhrhiaye kacadsed or are

pri c%?reﬁt%/ iﬁ%‘s@, %rshteﬁt%einp& aﬁfoir{nlﬂﬁne and inflammatory diseases. Such

therapies and therapeutic agents include, but are not limited to, surgery or surgical
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smal I nol ecul e-based cancer therapy. In other

enbodi nents, the anti-CD20 anti body is adm nistered
W@Genex7reat ment with the small nol ecul e- basedPCEESN7/080925

therapy. In yet 5 other enbodi nents, the snmal

nol ecul e- based cancer therapy is adm ni stered

simul taneously with the anti-CD20 anti body. In yet

ot f&&e@m@p@l g@pkﬁea&ﬁl_y wpha@z&oﬁptthﬁ@mct&ﬁfa GJldsbRphoresis,

herei n can used i'n conbination wth

vaclélﬂl?‘?é}’lqrﬁﬁw ﬁ@{ HESUBRF OBRE SANPHABE P tIHETAP\PrOGCHETYETERY,

but pe%glmll RS q‘lkE)o rad}ﬁﬁ&? J[h@l%lp? Qﬂér&)[?f‘slﬂ@[?as(sﬁe(?&d LIS lafd non-
| d-'KLH, oncophage, Vvital et hine) ersonal i ze

i nieToitiehermy, byrmace thV@pY’@mkylp@erapm@ﬁmwélp%r(nﬁt@iogwal
o el e i b AR B b R EIRAS e e,

sy ntohett cbrragma; il pharasis b ithmhidseppressiepthorap®, and ofe) Jnti-

i nt e

t ne g A3 BB op AR B aTHER: % g, the ani-

t h e@laﬂyannbodlesdeeamxed hé¢rbia ramdmnhlstemdl é&n Glmdinnaelnb odth melagst one

nt.i - CD20 m ni stered 15

ad n?t " dheray 18?11“8?1&?3?1‘@‘0 i géo, PRt ot B 518%%%“%0“
1can@@tpy, hﬁfo&pﬂﬁerabﬁ n@ﬁ-bi@fmdaﬁﬂibmﬁy,mﬁﬁblsnc thbepyd mhmfu@l therapy,

ant.i bod S adn1 gged ter treatment wt

vactrnens ¢ ofﬂ 18?:) SRR RN NEEY IR IE! aﬁﬁ“@@?r example,

ot hepic Abamk wedtoStreat dkén conagiehd\@kh ﬁﬂmlaﬁgﬁéaeéoawr s edis, and
cancer. therapy is admnjstered simnmultaneously with the

antBSOTHSH0 AP BYERCssHS tharryneheiraH- i R mionogpnal antibody

ant therfR2 QordhihatRAd eS8 Ghd ﬁa@ @hk@ eflﬁis NyEROhB 8oMBIREY thEMpics
conmbination with IL-2. |L- ent known to expand

1% heconpripedny istigion papn angi- @P%Q an(t y iafcpabingtioncitly admipjstration
tr e@%ﬁ&h&%ﬁér%ﬁffc ag%ﬁtn asbxgltlaggﬂoﬁl% gd &{eeeQarﬁﬁl'e Ohe In@tiho@sr of the

concomtantly w the anti-CD20 antib of
i nvlemmtlolmencvmpgssm@anm@damuwb@lg sepﬁatwfor@ﬁ Bosor asiagles

B e e i

serves a&hﬂhéwmnﬁuneoh@¢a@smtm&ma@enomPMEcsmbmndﬁmepwmc

20:’;:1 el regl%B&%Yhe‘éé/ ‘&herbg s & e@gm}vi%& gltrgl %rrleeous y,n$he ? %%&U@ody is

ant ddoogistesd odﬂnchhent]yrw efithinahe eaare the: fitssdasitine curhnfrb]nanaiyl (od, the

W t an naown t hera

i Pene DO e R ER e R SRR S gminiseered

ﬁﬁ rﬂ)&;ldﬂﬁl}i a mbecsﬁma gﬁﬁtgs thelv@er ehieRpion owlterﬂa_avélya th@ﬁl?l%l)ﬂb r

ic een used or are current in use, for

tr eaa‘i‘flh%‘ﬁ’t&é‘?e PEGTERS PR BRgRlinPq aai‘m%%ig%‘iﬁa PHPISR QL shbsequent to
255Ucie othbrah@phye Seaqitibihgmanrtibe o e BifBrenGEdpies mBybe

are not limted taq, sur ry or sugglcal -87

L EaXrigpresgsgedes el Whsthr e Taaied soled seapansls dpthe fist course of

200t§ér91§>3t8%1$cr5’£§l dPRAXA O BP RMssidi Re@apees (e.g.,
spl enect oy, | ynphadenectony, thyroidectony,
pl asmapH®parg gnbodiments of the invention, the anti-CD20 antibodies described

herein are administered in combination with immunosuppressive drugs or anti-

30  inflammatory drugs, wherein the antibody and the therapeutic agent(s) may be
administered sequentially, in either order, or simultaneously (i.e., concurrently or
within the same time frame). Examples of suitable immunosuppressive drugs that can
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| eukophoresis, cell, tissue, or organ transpl antati on,
i ntestinal procedures, organ perfusion, and the

wo 2008063771di at i on t herapy, therapy such as st eP@i/tiS2007/080925
t herapy and non- steroidal therapy, hornone therapy,
cyt oki ne therapy, therapy with dermatol ogical 5 agents
(for exanple, topical agents used to treat skin

Congl ddhstersd Gt odbirtibiedh %amlmwlbd&ee@ Rk tilv@nticind
psoriasis), |mmnosug)gre55| ve therapy, and other anti-

i nflp‘éﬁﬁlﬁa%tra_\}@ 1S HBRES Foa MeRAT§19E5d Gy A PP RBYNidg ridizeriune,
i k&ﬂorirﬂbﬁch' Sclbhepyifnb, su&ha% ﬁ)?%kamp@%gomtzécp%b@ﬁbrme (see uU.Ss.

descri bed herein are adm ni stered i n conbi nati on
at Pagas t\pplivetionoRubdieation &Yoa by 20020006301 greibineorpeypted by reference

4 ety SR om0, 40

antdzithopriise (Oheeregpyqpusng)i fixptigab (ralbvefryaply,,deO*}EpeTmn _

t hele é:ey anﬁ ktl Iﬁlecl otnhl? { Qz}ﬁ‘ndé Fneﬂo W&Jﬁuﬁ' %r ]%}%%s?fvgg{ogeq S
Flfl exa ant's used 't rea

S k| 1ncludmgl|f0n erxmsplsmnln @ELA‘A ehreubgdlessa,nddg) fitsens, ad‘eﬁﬂambhdcyte

S T SR L

10c onDD§dritioOdics dnetfe@dércepa (Bhbikdi®), hd Well as BRG], cellhetilgdidisuch as

comnbi.n pi es se_adm ni stratjon.o
ot TR SO RS FE R Sthle e S Tory
of @eﬂt hendé hﬁfaa@@uﬁurﬁueag@ RbrticaGervidt RuchtagIfed smp, @b tasol,

ex:lgl?iﬁ the methods of the invention enconpass
bfaselrydrosertisns; tigmeplapa Letemeihasane tlugsigolsy flugeinonide,

Si NGLisoRO FrMEEIES, GRkhylREHRRE:Gdn-sRRH IS INE BEM IR ry drugs
administration in either order. Wiere the nethods of

1% he(NSAGRBIRECT 3y R eT30m 1 sWHirs ladne Biedicaions £oietaipe mesadamine

20 (ﬁ(ﬁ&btﬁ%@ASAQgéﬁs)t&@c@Hb &fc1&Rhhe éoﬂl%eﬂznprofen flurbiprofen,
sinul taneously, “1.€e., the anti-CD20 antibody is
ad mbmrgﬁeg,rl@ﬁ)pmm meelefaniage, melogicaii, paliumetang Maproxpt oxaprozin,
fr t aY; ' c Sud r
goﬁﬂ}g%xgamc%%ccg%lp :snh{)ha%s 1n£l§h égnad rﬁoftﬁ%@&a&lﬂ @B%ﬁ%o@ Aitibodies
not sugldad aqlaksmmnéﬂ(HWEM selTNFa¢ anthgnsarmd trifiemals (Rehrecade

t | atively, the anti-CD20 anti body

2631‘ hﬁﬁﬁe prgég S)tt) ?@v%%!lp%n may al so be adm ni stered

pri or t(TrmTSp]smhs]eqmmrahd gmft%rsnsfﬂeasodlhmse dahér &pyeracute

oo 5o FT gt PRgalal aderur Gt TPley  PLERaarion

su h;hﬁ@d&f mhﬁsp erdati i@ AohatibidiS tof dRUGati@f are tide@imfynd O

decr et 0ssi bi f rem ssion_or rela
soneénet@ﬁﬁ?F&Fsﬁ% {e§e‘6f"‘n‘p e‘vf’i‘ei‘\?@mr%ﬁ“o%aﬁ Oaﬁﬂpt?ﬁtﬁsocmed with

2antiypedees a6es Ghilbechrofietraisplafdrejeabiniof bist @k &d nicmdmg, but not
combi nation With i nmunosuppr essive drugs or anti

30
i nflimitRdde-drgT Hidngs PargRes-dlRpcTedis 1dstcribo apalhﬁteser}eelung, heart,

thecroa{éewsklﬁ RERN R, B, RerolBEk Bt ﬁt&B%”{ﬁljs bone marrow, and the
qlekentl ally, in either order, or sinultaneously

Cegfhiishesemy] By abfainegifiont aydneoreagrizanspleato irigrany,

| ¢
BT AT v G G e e S

302008 @E8 RTMaPCT L USAVARIB R Blanting tissue from one human to another

human (e.g., allografts), and/or transplanting tissue from one part of a human's body

to another (e.g., autografts). Treatment with the antibodies of the invention may also
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be adm nistered in conbination with the anti-CD20
anti bodi es of the invention include, but are not

wo 29806317t 0, net hotrexate, cycl ophospham de, PCT/US2007/080925
m zori bine, chloranbucil, cyclosporine, such as, for
exanpl e, aerosolized cycl osporine (see, U S. Patent
Application Publication No. US20020006901, herein
I NCRARS Eﬁﬁs%ﬂln’@ﬁﬁoﬁ el8s18nG8eh B felerl dndreR hdn®dyhamic abnormalities,
tacrolimus (FK506; ProGafrM cophenol afe nofetil,
andeukepertiniveise celbinfistagen e%\tbf BHBP aﬁfé9‘ organ/ g ipp avell as
(ra&gg&&hﬁklmggg%yspergual|n | efl unom de and its
mal ononi tri | oam de anal ogs; and i nmunosuppressive
pr ot ei ndn somaesnhediments. therant<ARBlaatibogies of ETinNgntion may be used

Sgtnlt a{laﬁg)'tr gfcogrﬁ)t(}itll Itlgr(lj It)vﬂﬁ H\?&ﬁmosﬁ&t%%}gﬁ&gp {F)QEQ%Wd/or grevent

f ustranmart BtigcSoh gch aa hyperab0te GOBE, andtdr lobwhisgejeatign and/ or graft

et avrég g%ésté dl(ss%lggrﬁllug 1}1)s?m9%5@'ed(\\l&ﬁ§\jvﬁl&£ be. an%g/liho an‘abotdhes of

I | kibe infexetivplaesusod tosueat @it exjarnion, thervntiboiiatnoayyusedigenmbination

Iag C\!vlkﬂgsredltgagg%limér?os@ﬁ%ﬁ&vgg%llgs 1rtlcﬁtgl|1 ét | Cgfml%cp Itodnsletﬁgtrexate
10hy deyolophidsplsadiids; niizdribinzt clodbramdycild efcuypdrit@SaiER as, for example,
f1l uoci nol fl uoci nonlﬂ%%P predn .sone rednl ol one,

met SASBYRE ﬁ?"g?ﬁp%@ (590 APYiR lcaéi]r?f‘ Py tory

dr ugs2002000BHA, BSrkinSatofpordied Byorfeeohad 1%,enﬁﬂé{yf) asablagusNeK 506;
medi cat| ons contai hing nesal am ne (known as 5- ASA

agertSi™ednwepisnplatednelpdy aiggath @W%@rC%&@ﬁFI%q)eﬂﬁrollmus
fl U('ia@aﬂgfélflﬁ BeoxysgRHRE B, ®Tunb e RE @fi&RaloNBSkiRfa BB Balogs; and
mel oxi cam  nabunmet one, naproxen, oxaprozin,
i righuOasHPPIcT oSS ‘incduding foresgnple, anfigddd anibadies and Tg
t ol grebid antfiﬁtl I\%H%E:!rté‘%l%y aI%BBalpso(@'gein\ﬁM‘P@Sﬁ&T B™) and Ig
adal | murmab , a TINF-a antagonist) and
i nfﬂuﬁlﬂmﬂ@by&@m@a@@%@ yntibadiepd PRPcserafEydnl, 81 yell atrrapti-T
{1 ochffhnoalS RABRL AL CERL BRI P ALH K e ME! SuS Dot
di sease can hyper acute unoral ), acute (T cel
medi at edys,sudr, 1tohmnﬁcalbfwnkuammtedtthabFlmgympomong and methods of
2° On‘P!% Hl%rlhtgogl s ug%c{ glrcomblna%éloﬂ wfth gthgrn&mg%gégﬁl%r}%grmn?p%% Isy%%ptoms
pr eandutcamel ianraaspidnt ecpicatsr @ick et thoswe rcmd\ﬁmg lusg/gfpfmtfﬁn
associated. with 25 h acut ron
Er el peftseBE TR 5 wiEEbT iR o R B fgp or
|'i nmist@d tiedt trdnkpext rejedtidn @i)tlch PaNG eQ@sple PRREKCRB] ac(itej Sldeir

cells, .small intestine, , hear cor neas, , )
bl GO N EELE O%Baffbwsﬁéfl g%?@%ﬂ@“%%“%i”&‘?%&%@%“é&ﬂoé‘e orin

23Tar do@linadBitlwith Barehtb By arfd @fnbonphieseREy ABMinRerldyaiofRfine,
from any donor and transpl anted into any recipient

hoslfldu%iﬁ%l for grpamplferat <‘rya1rﬁ>§rpﬂﬂ§ﬁatmﬁ%%eml%pw %%ﬁh@ée g
tr aaﬁﬁa@éo? BYdI G oY, BRI comhatibiSh&edO MRS innts where at
xenografts), transplanting tissue fromone human to
andeHbt cormmtglﬁ of ehegherapy)is epjosatizaghcyclasngriag. the cyclosporine is
U1 aRaRLaMo thfluhg SEHE refcfp(i)em NI Rydo IBHHI?EHH% B ¥pray
to another (e.g., autografts). Treatnent wt ?1

30ant oo dsieg forfexpmple] aivesstiizsd dpfgweryadoyise or 8®uhzer The cyclosporine

LEGALAR/ ARGEEERT Veifhbl Db dor 08087/ 333624
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WD 2008/ 063771 PCT/ US2007/ 080925 reduce

transpl antati on sequel ae such as fever, anorexia,
wheoesdeaTam ¢ abnormalities, | eukopenia, whitePCEUS2007/080925

infiltration of the transplanted organ/tissue, as well

as opportunistic infections. In sone enbodi nents, the

anti-CD20 anti bodies of the invention my be used 5

al one ory kdmEQRRIABLERR N thdadTODPOSHBPAIES S (NEInMédBE may be

to treat and/or prevent transplant rejection such as

hy pePGElaRceor B eUREnatien &7l Brimehp exPRreTsEiclEtes dhireghandyer prevent

ar ahbumM&H SHEROFhudinS6AS @mba—(ﬁfﬂénts {VHGI‘E TG IO JNBHS Bes of

where the anti-CD20 anti bodi es of he 1 nvention are

us etie nyentioggre ugedfortrepiheunpdted arthiie, tém enthodice mapusedus ed

él ncﬁ%ﬁgﬂ{aﬂé‘ﬁ lggﬂ s%ﬂg%ﬂte hxlnﬁlldhéi 38&9551&! '&HF?’g ?#@g(gﬁ% ?)hélﬁg)t i8S 1o,

cyah@bﬁmspihmpldehosmamda, mlmblrmmlrbcrrambum; ¢yclosp0rine tacrolimus

CycC I

oy FBINEFRAR R AU Rl Al BRI S EE SRS BT i on
No. merb@Z@ﬁlﬁﬁ@Oﬁ@ﬁﬁws frepamyiain), rd@oxy;smrgllaéld lbﬂurroeﬁ@raeldate
inits e

nycIB ?‘)lﬂlé !;?fl %g]h%l[)%ﬁ ancl 1m§mg]?§1(pmegs’5¥e [H%telns 1ncluclvrolg‘ for
10( 6- sxempkpinepCIT LA Eﬂuboﬂieﬂ ald Igﬂﬁsmn(q,raalﬁagmzmpmcyte stimulator

e B B L R OB R st (I sap s anvgD20

Pr odn€ibdEes (E.RCRIIUNIGN®; @i fanyamah@, an@Bédy-HuNi#x-aDLo, [ro dioas
usi ons, an ocyte stimul ator
e U TR AV A e S A R Rt S )

( BLysruh@inab aflkkbrtRQadit) Ardtso alto&LARRS &8RYcept (ENBREL®),
(Enbrel (r)), as well as anti-T cell antibodies such

I5as antellacpmi-T orttantibodias juctoppiantighld3 {QieT); si-CIAd, agd gl like. As
it d1§¢u§s@§%cfvb Ct?éa{rﬂ/en&:&@ecﬁ%leg&tﬁé} dehdles &l %s&g%ﬂﬁéatnk ORP
and met hods he invention are used
conthélndgsi bm ISWOt hmwdwfer cffectigppess@s frmsnlrﬁérbywhplp@i\r@ponses defined
Sy ch
a2 B Ame AR QU EO T ot L B SR AL 0 bR e ST
s onktheambtah aritertiss or artyeotlzen tiite@D28eedon dxbmdicekelwh et We(1995)
2 ”V/?rﬁhtr'm%”R G 3&%‘%5"/3'%% d\hg ksl e?”zsg @@tArthera?&'e}?nQ 39:34-40,
, for exanpl'e hyperacute
c hroni ¢ In gjtedter elnb(m‘lmgt’tﬁfthe anar(EX) dndbddidiof éaseventiod mmgbe
|.ant rec ne o

e T PR U R e R R
cychoisiple rS“%SlS Thelin wﬂi@erﬁmﬂlrﬁ@ﬁaﬁﬁie@e & ahti-CD20 antibodies of the

cycl ospori ne, inject cl gspori ne, aero Ilzed
(e.'gventon 'f‘fﬁ&ﬁf‘éi&)) tr&%}é’i“@%@%#‘ﬁ%m g}?&n@b‘}%ﬁisﬂ%ﬁy Gyged in
25t hedoﬁibﬁnatlbrﬂw&ﬁ) REtaBRHtuITpSe R IR gAtincTh @RS bunot limited to,
nponent of the therapy i.s aerosolized _cyclosporine,

t hem%tb%treesétwym@hqsghanaéff mjeridime Glarpabycilngycloppgripe, tacrolimus
I CiFRiG PROGR Aah, Efﬁ}l'cgﬁhe%&afé)&ﬁéf@tﬁpﬁﬂaQﬁhﬂoﬁmﬁ:QBOS ol

spray 30 form using, for exaqp , a pressurized
del NEFEIDJORIENS)cErofmup EpRANYEEY. dePrsp gealip slpdiionade avdyts be

ad e
b SR BA e R 0 B g hain

30  example, anti-CTLA antibodies and Ig fusions, anti-B lymphocyte stimulator
antibodies (e.g., LYMPHOSTAT-B™) and Ig fusions (BLyS-Ig), other anti-CD20
antibodies (e.g., RITUXAN®); the fully human antibody HuMax-CD20, R-1594,
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WO 2008/ 063771 PCT/ US2007/ 080925 I n sone ot her

enbodi nents, the anti-CD20 anti bodi es of the invention
woreopshes7tised al one or in conbination with PCT/US2007/080925

i mmunosuppressive drugs to treat and/or prevent

rheunatoid arthritis. Thus in sone enmbodi nents where

the anti-CD20 anti bodies of the invention are used to

t r e@iMUbRMIMBR 00D 5 AL MBL 3BT BsituinfdenaBNiB DAt ®fofRY (B@&Qr@) n
5 conbination with suitable i munosuppressive d

i ncibiigmegab HtpxetaptZavalin® ettt @D80 pibpges él%b%t@lercept <%N’BREL )
cy Ca{s %ﬁl‘%§ Qmmcgﬁ an‘rmo&lgér M@h (Q@anticblb@ };@KJP%C éultl (CD4, and the like.

cycl osporine, tacrolinus

nycophe ﬁ@ﬁh@fecqﬂm@lﬂpll thegpny Wath ave PUBPIie ﬁ]@?f@@um agents and an anti-
Sg‘e:" Lg@@p%&ﬂBWcrlbgﬂ P?Jelnr&’nc‘ 9@%@&’ 'Pdr I“cllqeattment of disease states

mal @ steritadrithoaP? Hexpagysing gells, bn dxammim Boslipprtedsinves, and

prof a nt i CI

anti ?Ollgﬁlggé £a}1n dplil(iiﬁ‘rﬂl%n%altcg Sc’lilsgrdggg %tq%yh%ﬁ%cli/rﬁéhé examples
st i intihdxt tople camblnbmrdll thﬂam}e wiere tld Mﬂéﬁaﬁeﬁﬂ\@gemm a@rel g

R TR RSPt o SR B PR Bt Sha where

10R- 1@ mothefddktic h@@t adRldothedmti-dAMer hiddoclonal antibody (for example,

tositumonmab/ .- 131, tosi.t mab (Bexxar(r)), .. o
 DriCUHBHED FHE ke 4 SGUR Ry o ik combination
antiaogi £, CEIargbanialcc@ped HENBREK{hpL}s ofkacmmmiaho@s
anti-T ceII ant i bodi es such as anti - CD3

ant inclpgsq butguengt gited F@eCO%@HM@P%%%@@@%&V@OPW@&%%%M

ef fehiienes sntBBly; R8d asBssaREs Mth{era&Hé’ ABAASnAED20
i ncludes, but is not limted to, effectiveness as

Ime agibedy. oy cxanis. ciximasRomsas : BEG RlesgmaggytiajreCorp., San Diego,
Ane@dlﬁ@ﬂlaf‘ah&l 80n0E DINSHBIPLARYinCLdibgr | @, the

European League of Rneumatismcriteria, or any other
criteri & fugber dbodiscangy]the inFaition i the usglof ati: B30 amgipodies for
Art 27-35 .

19 (g%%ntoétﬁ (rﬁlhtt%le ﬁﬁ)gotzgﬁ%\éﬁ éﬁﬁ%&g %a%o?éa%hmgﬂ t@s ing procedure,
enbadﬂn@n@snmtﬂee&h@%ﬂ@@&@wanmmbwdhegnwﬁ Dhedmnmamb¢on
dmyfa01FtateH%P/ coul 11%n %&%&tltl%ody% r e(:)t%l ble S Pv¥|a11ice Exarﬁgles of detectable
mul smbsphmesmbled@@rsus &izylmes prostdmm}: @nﬂmﬁﬁlmt&t wherielst he
antl-CIQO t % ? % L Fnt on arﬁ%usqg.to ]
t r 4P THRACPS ‘B‘i‘ %“ tl 5"8’%%506‘} H‘(—%—leé’ﬁ i B a ey MEEry dgramples
I N FRudEUnBRhésaicetHorsStidis R BbOxidRILNRSIAD PR PEtLE, -
drugs, including, but not limted to, _nethotrexate,

cy cRHSISEpsarh ae@ylcmlwémlﬁ%en exampis of sititgblgiprosthetic group

25°Y CJO%RRES! 8ludd @ﬁbﬁ{/ﬂd%mll{ EA0Rn/ REARRIMs: of suitable
mycophenol ate nofetil, and azathioprine (6-
e r ituppeseqsit piatseyls ingiude umbelliforeng pBynyesceiy.,, fluorescein isothiocyanate,
de
e AR LSRR, 200 W) s o pcmoi
pr otxeinpls of b hushinetceny mafepip] i8¢ludes durpinel; exatples O bialuminescent

20t RO AL 4oL, AN Bh RSN of swiptte

30f ugmnwwumnmg)lqludulﬁérl“aﬁis oCBRO anti bodies (e.g.,
RI TUXAN(r)); the fully human anti body HuMax- CD20,
R 1594, -91
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LEGALO2/ 30555587v1 AttyDkt No. 050827/333624 WO
2008/ 063771 PCT/ US2007/080925 |IMMJ 106, TRU-0 15,
WO\RESAE371 t 0si t unomab/ | - 131, tositunomab ( BexxeeT/D$007/080925
i britumomab tituxetan (Zevalin(r)); anti-CD80
anti bodi es, and etanercept (ENBREL(r)), as well as
anti-T cell antibodies such as anti-CD3 (OKT3),
antvHCDPH A LRETIE KE COMPOHETONS XD ABIN RIS TRETRY
with two or nore therapeutic agents and an anti- 5
CDPYEAHO0dy descri bed herein can al so be used for
treat merN{etQ(tds di ﬁ@ﬁﬁ%g%ﬁ@ﬁ&ﬁnm%%ﬁ?ﬁfe% ha @D@Otalﬂtlbodles or antigen-
CD20- expr essi ng , for exa B cell-related
candeding fr@gm@ntSamr@nmrdenmmherp@fqu dherrateotign to a subject in need
Sdl Stﬂ%rg&f are Wfi&%ttog ér@ Qeahﬂ vﬁérﬂﬁned l:?k?ill?]d 1Hcfﬂeucﬁjte The
triple conbi nat i on erapy ennt erapeutic
agentts oAadmingttationiod ﬂ@raad GO 0co it dy adri aongmwmmdlwfragment
antj_-.CD2 r
eneTEREr SRS Bl EREL hA%G AFRE PR IEE By uion o
nonopitdndhe &nh phmrﬂtyra( :ﬁsmsecbh(eaﬂp fire] udeale gnineuembs, intraarterial,
na od e _adm ni st er ed
Corti AT Rare s R0 MG G B igon. i
1ther £l these BxranrpF ﬁﬁmﬁfstrstuml’armm]ymahtbmp&tedIamBélhlgielthlb e scope of
are not |jmt conbi nati o bine, . .
e I St T BT 0 68 6 AT BHFE i  particular
confoi MahveAts @fintfaatielan aljictin odpt Datallan gun@ﬁﬁphahﬁaceuncal
anti body, for exanple, rituximb thuxan r)
PhafomReatien @ar%ecw pay cagp{ispa égﬁer e. @a%CPtfatﬁr Ehoalahat% itz

antuuf@@s@ﬁ&hmgg llysbivgte), RYEMail P stab¥lift bR [e.o. human

enbodi nent of the invention is the use of anti-CD20

15ant Hpyeein b §tef Blowewiray nist methadsrionpriitiewih thsrtepchings herein, anti-

| evebsy éﬂﬁbgd@ss Harf ?etpﬁﬁalngﬁaﬁn&ité %&%’ts 5%1’1’&/'3&765 thereof of the
procedure, e.dg., detefmne the efficac a given

t r davarsion candyidebrereddbreetyt fodhe ! e amrfea@?lmlﬁltmpeldn@y
¢ outHélJF%gln%l?gS cfgﬂel%: %‘3%’ furd Qf tﬁ FEL LG AR S0 ‘T‘ﬁé&ﬁér&ﬂ:ﬁﬁc at%ent

bstances inclu
enzymes Asmr@sctdakytdlxcu@pd) @ps C20 gotit@slesnir antegeatbimling fragments,

d u mza?lgf?t? eomierlvatn%‘slt réc'orf, q%‘ghe 1HYenﬂ81§ S‘Jg) Be 8 g s%e%ld Mna and

radioact'ive materials re enzymes
| n qihadmmmrcsmr efthcane qmcnm(fod dsey vzad> kadtmem op Eﬂgphaprese],g cell-

o R S s MR PR BLRR T GaBrofRs
st r@phay pdft lméd bitioh and &&llfl}e/mfljhadlﬂiab Ilﬁ f:hllﬂrgga&&{ afmilﬂﬁtfa(gfr)rgﬁgted
fS Fug?téé%(gfﬁoseg?rﬁ%f)@g%@ﬂﬁg tjéli'i’f‘ﬂ’ft%dc%?a?ﬁ & Cllllltatten P trdion and

29i clibbRkfhabaig} shthadtiteadehl QTrﬁ‘él@Bllynpha@ﬁaﬂ:éwicapéﬂn@bblﬁ&ls(lﬁ
phycoerythrin; an exanpl.e of  um nescent materi al

i nCACERERNCE Wi e PresgydfysinEen mmpaisw ObArpacsEtsaily acceptable, non-

mat gLk %k&ﬂé &91'1&‘3&:11' Mph s%n &l sdiing] doBlth:lle baRgs, PRAMOLHVAS and
and exanpl es of suitable radi oactive materi al

i ncthe bke. 15 the puppges o’gg@ 1ns(§ﬁnt aglicatiogpa pharmaceutically effective
L E%ll'(glg{ &%ﬁ%ﬁé—%ﬁﬂ) aﬁ%dﬂ%r aﬁ@gen%?g@r%ﬁ%ﬁg éarlant, or derivative

30  thereof, conjugated or unconjugated, shall be held to mean an amount sufficient to
achieve effective binding to a target and to achieve a benefit, e.g., to ameliorate
symptoms of a disease or disorder or to detect a substance or a cell.
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WD 2008/ 063771 PCT/ US2007/ 080925 WVII1. PHARVACEUTI CAL
COVPCSI TI ONS AND ADM NI STRATI ON  METHODS Met hods of
w@e@paei’ny and adm ni stering the anti-CD20 antP@GDUS87/080925
or antigen- binding fragnents, variants, or
derivatives thereof of the invention to a subject in
need 5 thereof are well known to or are readily
det er m n@d pRymhbEREEal Shihpds@dn ﬁlseah}ﬁth@rlﬁvenmﬁcdnq%@ of
adm ni stration of the anti-CD20 anti body,
anthgeracpitisailngseentainrenstiors, incdydingae-g.. énn eéié‘?ain%ﬁ‘d% ja{pgnina,
t hefigRfhuR¥%afif, 1eb@iin %éﬁm#r@bem@ r@kh asRRMEREGNA albuldn, buffer
i nhal ation or topical term parenteral as used
hersapstaricaciugl efsphoeohgtes glysineasoshio e@d Hofps¥iam s orbate dfartial

t
£ ARG PR of 00 LR S RSN b
adnas prgamiat pdfatadisodihie éwdhyg@mhtomhpteammsmm hydiogen phosphate,
W dthAﬂi!?lStJi'l? 802%% sg{ts c%l?oefdal E‘Ylfa{“ %rl gﬁ]es%u?n trlglthth,?)ogivmyl
pamylrmhtl@re ceillolose bﬁ:sechuést@mss,@plyemylea@gly@ﬂ|sat11umnj ection
d
o orftRim iR e DeB B SRRy RES pP PO ARy propeng-block

I(Bquoaﬁn&;rs phsfhiaheglocol cintl vabkfat. buf f er), a surfact ant

g:: g E Pa%_lgr?st %)Qﬂ‘wlﬁ ralqa al l ﬁgwi{}lg Idclesl sﬁ:%éq: %@gonuts or Non-

met LyQélsus cO10R@: | d@k@n%ﬁshaﬂdmemﬂse@ﬁh Eﬁ@ﬁpl@@df&ﬂoﬂaaq@@hi solvents
CD20 antlbodles or antig i nding fragnents,
vardrapioylens elyrol. .pelé(ﬁhvl@%e glﬁ%}l’eVﬁgetﬁatf e Plilﬁe“lc}f BN PBrindan
be idrbhayebRMnidieiEs thdh o OthlNGedd. t £qRbud ARiadval&ewater,
cel l'ul ar popul ation thereby increasing the exposure

Iof alepholy/aqugeus qolufignsyemylgonsts suspersapiedngludingetipe angdduffered
pr eyt 4 Sﬂn%h@éuﬁﬁ@ﬁﬁx%ﬂho@?ﬁérm%@caﬁ&tah%%bﬁ%arrféfs include, but are

ant 1 gen-bi ndi ng fragnen vari an
derioy Hmitodt, §.AEHd IV and)f)refeh'@ly MOz M ph@sphambuﬁ‘er or 0.8% saline.

d t
PO SR R SPALITROUA S B ol
medicatred, dixtemsed saiigh clsri®l Eﬂctat%B(B,lngeﬂ'P or fiddtdilsl Entravenous
OF’ gl \%&{C?o?‘ﬂclﬁ% }g%%d ?\Ftrlfgrrlt rHc)(hemshelds glgc‘?io‘leyte %mtslaers SltICh as those
VVI I ltasdsnieorﬂppg@s dedtteek, ahchﬂnb liké ePrdsesx@Itlmadd aﬂnbt dlddivesmay also

an abeéges&lt &H{)&J ag%grt %&6]?18‘6? %S}ltltggcri)tﬁ% S gf gangsg g},??atl%tg agetnltsognd

Pr eihet ghtyandplelikenceut i cal conpositions in accordance

wth th resent ntion c I se. a ceutic
accept abf'd? PHGRY! ar:‘YoRﬁ acqufic n@“&%ﬂ“ro% “ltg@nﬁ ré‘%le“ab% it

29 h)’lﬁél@él@s@érﬂ@itqu%&lsl samnom%&@ Xiafer BOIIBIEY 6 disPESISRY andlsteViRs
and the |ike. For the purposes of the instant

applavEsEifeihe extgpRarssEUIFRAEALOY obfterde tseiblepiyitiArs W

an @etsidaP2fh Aot ERQMMe cOfp&MtidndSidt B REHIOShd HBATBEHuid to the
variant, or derivative 30 thereof, conjugated or

uncoLtAL Bty sysingabilitp exitiel o shayldreaiipbimundipfiin gonditions of
suf bl Gl ¢ 4R st |8 @vllﬂ)lfefe?a{ﬂl)y & &bé&%& ggeh&t ﬁletcaﬁtgﬁfnatlng

and to achieve a benefit, e.g.”, to aneliorate
30sy rgstiomsf microgrgdnisms,sachogs ‘bstein ahdrfungi. The cheiesgen be a solvent or

S Ub(ﬁgp%ﬁgo% fddifn &ﬁltallmng, fglsexample, water, ethanol, polyol (e.g., glycerol,

propylene glycol, and liquid polyethylene glycol, and the like), and suitable mixtures
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LEGALO2/ 30555587v1 AttyDkt No. 050827/333624 WO
2008/ 063771 PCT/ US2007/ 080925 The pharnmaceuti ca

W@ 9p06377i ons used in this invention conprise PCT/US2007/080925
pharmaceutically acceptable carriers, including, e.qg.,
i on exchangers, alumna, alum num stearate, |ecithin,
serum proteins, such as human serum al bum n, buffer

SUDRERHIC g%e wg& Bidighaspb ﬁiaﬁﬁame@' B ERnpleS 8y BicGis@6i &boating
pot assi um sorbate, partial 5 glyceride m xtures of

sat Ut decitay by disineiptanange ofchersquidparticlesige fisthg case of
el e(ﬁ§ﬂeﬂhdﬁtaﬁ§ by ﬁié%‘e ot Rt @ll%léféhﬁﬁﬁt?ons %r%@@intiﬁ@
hydrogen phosphate, potassium hydrogen phosphat e,
sodherapaskie seihads disdlesed bespin gre deadribed teaRenyingtpriaPharmaceutical
s”a %‘e%é&%&% Bl C#lfsﬁ’lgé ﬁ?@ﬁhBéM' ?éog pyrrolidone,
e- Su t

ulos ase ces hyl ene gl ycol,
sodlun1Itawmmmyﬁ@ﬁhyh@@¢mmmm@e¥n©m$yadmy&hteﬁbywaﬁ@g

I
e B A GBS0 Pl ORI o, v,
paraodrbic al:ldaﬂmemosat angtthedikel rhrcinante@scst emiill be mqﬁeablesto @rclude
- d [ .
e B EGHR SR telD e BoPOGHRL S el i mfiah a1 o
HglMmﬂhnumﬁhMEMNMEe@ﬁmghyﬁoanyggﬁﬂﬁ&baombﬂﬁeBm@hmhs

olive oi ct abl nic esters such as

ot PG o gl G By B8PS RSB oy St which
al cngh bissoALUE FUSecxaMblé! A1GMHumahtHoSte RS a0d gdatipensi ons,
including saline and buffered. nedia. In the subject

i nvent | dhanHES ARE URIPetahls soTuions pAnIsInEcnaze by dpcgrporating an
i noo{cHGeeeonﬂ%hn@{;% all @ﬁtlbljfbtaﬁt%ddg 101 Qnt@éleh@nrﬂdlﬂ\é fBdfhent, variant,

r ef er abl hosphat e buftfer or 0.8% sal ine.

r@ﬁe@%ﬂleﬁaf P tité?rl%‘l’r iy eplinas o Wi othes e tygiagents) in the
PhogphAt 8ms@htyh h@%ropﬁlai%%fve& w1@|19c?ﬁE LP® @omﬁif?ﬁ%{oh %@f%gf%ﬁfénts
sodium chl oride, l'actated Ringer's, or fixed
| ntanamertsd e, veiiaredsfoll pred labefittaras sterdimetiony ﬁen@rnlﬂy,

rep , . . .
bas%%'&%ﬁdﬂ%ﬁ% éjéﬁ)!al?d‘%g %p%ra%ﬁg hg%tkﬁ\%e{oﬁygﬁw%ﬁto%%t&fﬂe%‘ﬁwle,
Pre@@dvanmv@sﬂamddbphspnaddmnwméﬂwnaynmﬂsdwrbgwphmsénm
2(% EgtF% ?Sénlﬁrg%lratgé ?bnERf dt%en Ear?ee o ste(\::]r‘;Jl g Sw%ﬁr]s %ﬁl% )f)fe%g aEGQ'I}\%f sterile
pannmeMasMyumﬁhmﬁpmﬁmmﬁnmﬂbd&@hmqmnﬁmmm@\munmﬂmymgﬁnﬂ
|nJ cta 25 include steri sol ut,i
ohEEe e S Bish SB1oh P T SR SRR S S iO%
pOWIéeﬂfeSd ih@editirdroaxd popohnaails-fikeepasiatinaherodf. The btebﬁatlons
|nJ ct abl.e sol ution di sper.sions, In such cas
E’é‘iFﬁB%‘?StaFecﬁ{o‘PFﬁ%ﬁa tﬁLedé‘ftéF itnegR el s e wis: paski 8“1?6
251 hesyrlﬁ entiatshald seasyurtiyr dsgrRbhditiohs@¥dosdisg tol rﬁetﬁ&@ Whékwn in
be Stable under the conditions of manufacture an

st dPag Bthenioprgpstiensrybapeckreed el 18 g fhge Ot such

corusmms@aésbﬁ@edagc@géﬂd% 08, Pht&i ABHIHBRGSNE., psHHiSEdas
bacteria and carrier can be a sol vent or

di sQ9er8i38n umoa% %’ﬁ'ﬁﬁ a‘h Inwhigh isfipgoreoratadhhascin g rafprence in its
et r@ﬁﬂﬂ:lt %@1 Y¥Riclel Bf ﬂanufﬂ:ltt%fg %lplgreferagfmé ?aﬁgle s 8t %‘EQA inserts

|qU| pol yet hyl ene ¢
3()5 ui 1p@b¢t@gﬁhaxthgrae@01ated composmons are useful for treating a subject suffering

from, or predisposed to a disease or disorder.
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-94 LEGALO2/30555587v1 AttyDkt No. 050827/333624 WO
2008/ 063771 PCT/ US2007/ 080925 thereof. The proper

WO bBM617y1 can be nmai nt ai ned, for exanple, by tPEI/USW0OTH80925
a coating such as lecithin, by the maintenance of the
required particle size in the case of dispersion and
by the use of surfactants. Suitable formulations for

use in tphfntetd e5rARBUbAGNARINOMEI b RFE dn FRIbraNSading
descri bed in Rem ngton's Pharnmaceutical 5 Sciences

( MeROkus ks ﬁOEﬁWgW@ba paipgnpnce dosc¢ THew)comppLe ey e of
t he, @fhikierd of spalifE AIARRLSIFR: hRfaRE. ?Cglﬁc%\é%q v RY onan "as
various antibacterial and antifungal agents
exapldad’ bsar abens, chl or obut anol, phenol , ascor b| C
cid, t [ j
£ O SRR APkl N WLATRNG (R58Fy
ex aafdpilmﬁtesd grearsaccqptibicad s adedbra insluding aese. reapsilas oteblets, aqueous
sor d : i in
R L S R
C amdlrremlsim@dl (1) hasaMutsohy imhbgitiodi Sighicompdsitiane mpe b piepared as
an nt which del ays abso ion, for.exanple, .
s MG, b et i glebhy R ome o e ghavarives
10st arbsérpnmmrembtatslte eitahett Hi@ivsilabilhy,ad/pr eparcemvdayional
i nco[}@gr atl n . active conpound (e.g., an anti-CD20
ant¥° Vmgd)F H‘Trflﬁ%?\geﬁfsndl ng fragment, variant, 15 or

deri vat iThe afbeit@ehn altyCD2E&tbo®Y, of faidil ivBad, VR d¥itakive
ot her active agents) in the required anount in an
apph&pefi it énawp \9@?%'9111%4 vith @ﬁ@ar&rsr RatgHhiopseduss 2 gipgle dosage

| NOHLEA WISy dGRUIRE B BAhORS:Eirthtc AR d HIRPHICERr mb@ boved
by filtered sterilrzation. CGenerally, dispersions are

13T exdarimsraspn RRoiBestpheay eadminigiedeoapagsdoscnmyltple
St efdsdCor Vedtaf leablishtH hio& 8N PSinanR&sh. CDQéag@l%[gﬂe‘ﬂQ also may
medi um and the required other ingredients from?2
t howadpnigdtr proade tioopemumhletited resaeise 6F . s¢ @etiapautip @r/vd ers
f or r%é@ ag{i@f@:%go%é on of sterile injectable solutions,
er re mst)hods of preparation are vacuum drying
and f r dekespiheywithighe sopecl thé pleghst @sqb@swbeantbCDa(h argibbilige or
d ngarn 1geneb Ble%H%n?ens ¥ e(rjrga]ngsl nqa {watlvg Sorlgg ofnl%rg n%o | may be
Th eadpnmptalreatd ohgndnair othe; adialdn sccardangaroideths eﬂren’felnhd)ﬁd

into tai ners such ottles,.2

oy HGEE e O R e BRE e S s R o

ac catidimy dnﬁb@ﬁ&ésh&%tlgﬁﬂwﬂ'ﬂdlh@ fragdikeltsatfirlanE;J(b’rtdaﬁ{fatlvéfhtﬁereof of

pre ar ations acﬁaged nd sold in the formof a

ki t %H‘éfﬁ“m&@% “EJ‘ eref g Pymaberodita pHgeUng copgppial
25Ap pdds trhn pdared Wbﬁhﬁ@th@&ntltﬁaf/ 8Bfle h¥éntion with a conventional

US- 2002 0102208 Al', which is_incorporated herein by

r ef hagpacautically %cgept@}]ﬁ FALRPr d@@eﬁacaﬁ)rfl}n&t%gnqysfn techniques. It will

ey a8 MY dde oPIEN 4 @PLY dhewe rhaPalishatcRagkrge
inserts 30 indicating that the associ ated conpositions

ar ebhggedeguticplby accepiahl¢ ergrie os dtjeatis distatqddyyi thgameunpd acgye
pr elgér%ﬁ)lglﬁ%qthtxghlal diss68s gon%ln&if, FRLARE of administration and other well-

30  known variables. Those skilled in the art will further appreciate that a cocktail
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-95 LEGALO2/ 30555587v1 AttyDkt No. 050827/333624 WO
2008/ 063771 PCT/ US2007/ 080925 Parenteral fornul ations
wWorenpsioes7al si ngl e bol us dose, an infusion or a PCHUB29G7/080925
bol us dose followed wth a mai ntenance dose. These
conpositions may be adm nistered at specific fi xed or
variable intervals, e.g., once a day, or on an "as
ne%ﬁ@mlﬁ%@hesor RorEC8FebRb b AR DRGSR oCARRASHihdiRnS
used in this invention may be orally _adm ni stered in
an feaeptayriantyes derevativgshgrerdof e Agyentiongmay prgysstqbes |
tab[;a@ﬁcmaﬂ gHeQNs. suspensions or solutions. Certain
pharmaceuti cal conpositions also nay be adm nistered
by nasalEftgetiglobeser therghabegitians of Baeresend yorfion; vngeamynt of

Sb lec@[?]ﬁr)@}{ ?é%sﬁ%celfsﬁl:&ﬁtkgplgea%& sﬁ@ﬂ AerQE ?ﬂ@l %’, \g%ln%ﬁ:rk%%%ms

r other sul preservatlves rption
pr arotisiss thhnedhamc,@rd:ﬁ waeadn, iyl Bicely [ymahdihe vargdbgnding upon

con t i

armré%pr dli?&&llt fac‘cl.’ QMf%Q%ng 8%%1,11%131?“% oﬂ gt n%gft snt%,\phplmg'l%glcal

or ghee ofthe pan:em Whelhﬁohe fhalhiantt mmyndmmr (+30) aﬂumab dthar thdi¢dtiens

carr,j er. materi,als tO oduce a.sin e dosage or

e SR S Rt B R udhoft 4R ER A e
1(parlta1neruh@ar hmMebmfnoﬂ&imadmmmmhrs aidh@ling tfdnegeRMpashill Odh also

be a ni stered as a e. dose, nultinpl doses

o s r e FSna mi B S Ed Morapuie meRefraSP R those

Dos@grilllie e MBS opdrsige Wity aliEeffiglicist ed to provide the

opti mum_desired response (e. a . thera eutlc or

pr ophy! d&¢ ?@0\1@5%@3@5 Onelaﬁn@?& ARG 10 Enivigigled ipeadily

t hegeRiRERAby JhSEH REM skiB it dhe HPARthamtunPRAXBSim&ftatioR Qiven
ant i gen- bi ndi nlg fragnents, variants, or derivatives
§

1% heth%élﬁd@‘fu“t e m@mlntﬁml%y%@rs afnneing ey merord a

hur%ﬂnﬁﬁra@i%ﬂ &hd @RIl D AGHPLOANGE 0\% Liki-EB9o antibody, antigen-
af orenenti oned nethods of treatnent in an anpunt

suflfindingiagmant, ypidag oedealvathierthgseni tirictudef fug et notTiypited to, the
ant [ -.bi ngi f
ar{eiTE e ADULARE Bl PRk AR Moy KRR, heatn,
be aandllvhyﬂlcsai emdiion of Eh@@rtdlhdluvénnd@rgwtghbﬂalaznismuar_iyn thg amount of
20° 0Ny 1%&55&1 %lth d,5 grof%l een{ anrgn O?Qérj}{vggve W rgoofqg Fer:] ilcpn%mtsg:?ed will
ant1b y of K& convent rona
ph aferIRpﬁmlbﬂltm@bﬂ ’5he amde pf amhmsmfoh |aed whetheithasabject will undergo a

acco nown, t ec ues. will b cogni. zed
Bt Bite LRm R ot R P Rt i BpnaGRAC AP AE e
Of frdp@nent) hﬁ%ﬁfﬁﬁteuﬁ decigdtivg tlwiédf |&I l&hbaldﬁmﬁ&élfeﬂ &in € rﬁimgelfﬁ)lﬂ{
icta g the a nt redi ent
i R QO 1q Epa G MR e Rabpt Sp e Sratuto e o
25ad rabeutsmrraﬁs/kg) NTHaR otopé;éaﬁiplev\@lb ldos2Qak BOWO 1 MiRykal bﬁﬁlg/kg, 0.1
Those Skl ed in the art will further appreciate that
a cBgked 3 mgked.5 mgke, 1 mgkg, 1.5 mg/kg, 2 mg/kg, 2.5 mg/kg, 3 mg/kg, 5
mg/kg, 7 mg/kg, 10 mg/kg, 15 mg/kg, 20 mg/kg, 25 mg/kg, 30 mg/kg, 35 mg/kg, 40
mg/kg, 45 mg/kg, 50 mg/kg, 60 mg/kg, 70 mg/kg, 80 mg/kg, 90 mg/kg, or 100 mg/kg.
In some embodiments, for treatment of CD20-expressing cell-mediated
30  diseases such as SLE, PBC, ITP, multiple sclerosis, psoriasis, Crohn's discase, graft
rejection, and B-cell lymphoma with an anti-CD20 antibody, or antigen-binding
fragment, variant, or derivative thercof, the dosage can range, e.g., from about 0.0001
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LEGALO2/ 30555587v1 AttyDkt No. 050827/333624 WO
2008/ 063771 PCT/ US2007/ 080925 conprising one or nore

WG pwshexs7nf anti - CD20 anti bodi es, or anti gen- bPCIUS2P07/080925
fragments, variants, or derivatives thereof of the
invention may prove to be particularly effective.
Effective doses of the conpositions of the present

I Nvignbo 8id/kef Q{d rﬁdr@aiamy]b o@ﬁo 5 ﬁlgﬁﬁgégg eypy ﬁfgﬁdénﬁlzs mg/kg, 0.5
cel | - medi ated di seases such as SL nul tipl e

sclBybgil’> mykylimgks 2 ragkhgtcs), @lﬁta%%@ébodgr\wﬂght For exhmple
:ran &kl eQ Ban &ndmgkg Bbdy WER '89 r@mmg%o&%e@&gﬂl JPYitRARe range of

ferent actors, | ncl
-9 @gékgt Irefgrablyzat @@ﬁt lgng/ksg. lﬁwsimﬂr@gﬁh@taun the plagve rafges are

St healﬁq}lfeﬁ(ﬂ:ld o B\@%gfﬁﬁ nche slaﬁoe%ttﬂ elﬂ\tfen'tlg‘n. tas%gn %aedtnhiréirstered

her nedicatio m ni st er eq,
t r emhrérmes {agly prrogtayniatiot dags,ovecklnor aggeutinigso atjsethérsyhedtlee

10 h I
| BT o B PATR A YT TR B 1A
d osagé smgfﬂ%/om“acum\&tdayb as nrg@<gromwﬂtemete ey sh od®) Ikgl’k)ngectk])y

of oS Mo e i g aperh B8R oae? St FrEishpBhdine

10ant spbafiyitidsarbaindidiciersd S ina@atedusly f i@ &dlhdh)based&é éosagengdadhy
one Q ar he art t out undue
ex B! F?Fg’r?gﬂlﬂrf%%‘ é@l& i 1&11115&1? Hasqit ure of the

pr esent Anivento smibodies t)ﬂcfrﬁlgérﬂf)lhwlﬁﬁ G fifertd) QarimEeoQferivatives
adm ni st rat| on and the respect i ve anmount of at | east
onethgtrefi of isgaveaion Bady admiistgethon Brlatepgeasiony nfafstvals between

var i dRhged 84d detaily 8vdeRE! B6hthiy e LM, TRUbaRES N be irregular
limted to, the severity of the disease, the history

I5f s tdigneddygreasyig blaod 1agh, of gy ﬁ@lypqméﬁ@mtarghtémlﬁwle in the
and, RBYS i @meGRARN DS | RBa Rfis &ch%te'dfi&' bé{ﬁc% %'pla‘éﬁlg g&%épﬁge

therapy. Simlarly, the am)unt of anti - CD
antQObmmyatl@rofﬂrlé)Qﬂag/unl apdiini sane medroddéi PO g/ né Ah@fn@tyfely,

ad rﬁn%@;[?ﬁrﬂ atnltlgf,]c? raﬁgr 2%1%% blrtl)(?l Frg megl?ngf n%%’%i Qr Jén\éa%es thereof of

Si ny¢ mvehm)a car benadmmptleed doa; astanfedtréieaSe ﬂagmnlatlonThleWMOh; ease
of an CD20, ant | body, nment ., .or varian

. f
2o PRV PHEPEBTSS BEIs TR AP FoT e veph o Bfjpgeon the
f I ohif-1el @ﬂﬂhe @ntﬁﬂ@jllnttﬁe ﬁe@ﬁnﬂ'f!ﬂhk Galf-Bf0F3n ABH-KD2D @ntﬁbﬂyl tan

/ kg, bout to 25 about 40
uﬁg b edirolies }aefw%f@ aoﬂg%@ RORREREICHT Bpeify F18g @ npnam%sor PEG.
mE]/ Ilﬁ%eneﬁ)allhun’f%lzkg ant@)o&emﬂ{omhe Qngesmlfiﬂfc ﬂall&géd@ chilme'i_hc

k /
arxpg]oques apd nﬁaﬁyu@@n agtgjop@;s k]gl ong Smgwqg@ntn’%g a%ﬂ?éo algglpodles
25”9/ &an%eq blﬂ‘[ﬁ{gﬁagnﬂ}ﬁts n%/rllﬁlgts égeﬁ%/tlkél th@ébf '59 {¥ Snved@on can be

mg/ kg, n sone

T imaned  baprioa ioaiin orolE B gL 020
cel a{n’cl éSaBIedqlltlg‘Ql ﬂhcﬁ % g%ﬁﬂ&%cbarﬁﬁts%%erlg tjhg-lgof of t e

mul tiple scl erosis, asi s, Crohn's di sease, graft

r ej ieednition canah@dtdmlrnmrbd myhpl@dtmesm edmiugated forin. GDQI another

ant é t

deréln@o;%tq?ﬁ\q/eél 9t er eo?ﬁﬂ?%dﬁg{o@ grgl%geg an r it gﬂl%{lﬂs %ha?tg
3(abodetiv@ivoOireof of the invention can be administered 1 1n unconjugated form then in

conjugated form, or vice versa.
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-97 LEGALO2/ 30555587v1 AttyDkt No. 050827/333624 WO

2008/ 063771 PCT/ US2007/ 080925 to 100 ng/ kg, and nore
wW@2wahe3770. 01 to 5 ng/ kg (e.g., 0.02 ny/ kg, O.PSI/IBFRTYI80925

0.5 ng/kg, 0.75 ng/kg, 1 ng/kg, 2 ng/kg, etc.), of

the host body weight. For exanple dosages can be 1

ng/ kg body wei ght or 10 ng/ kg body weight or within

t he rangga@fiher @m@@dlﬁgﬁt@ theﬁﬁw%ﬁﬁ&rﬁﬂle)&néiﬁod'c% hsel‘ aliB{nkGration
Doses internediate in the above rangﬁs are al so

i nt ErRyeEple dossrohantitfil O anEbadyoprenggent hiding {fegmgng ryariant, or
SUbde%G&t?veQ@e@eo@eTﬁéjﬂbtﬂb@ﬁl%% R ARaeSondd | X3 85 6,7, 8,

alternative a&s or according to any’ other

schadll 16, 2@¢ef he., @yn@ﬁﬁnerammcalbiﬁfeygvesdosm%l ary

Sdo 121&2{%?1{1}209% ﬁi?oél %l é&ﬁm%m% g?% grﬁr%g tglgubé gﬁlgnto\garlant or
nrg/ degvmve klhayeof The &@nlenqmmth durstiont Qf/@dmrmmtlen pfondgplodades of
antthg ?lgatr@?cgwléa?c q‘%q{ glﬁlg%éaés rlslg!ﬁ hg a%i%hodg%?olécu e ctala §§ g@él%/
of dc&cmlmneé hy Dm)dyskﬂildmhel asttveirhedt fndhié &mlmmtulmﬂwma]ntg es
i ndi.cat ed.. Anti - CD20 or, a en-
t r aUREREE heGl PSSR Yt B A PEBR Pty ictive
10 nvamiundsf apantilady aghiinliugd €¢ifgle oeatimtitior qir@“eleblgza&n Gixude a

I nterval s betwee si pgl e dosages .can. be Ly, .

we KT CT TG Bt RAFy o ien bt i b i-CD20

| 1 rGBdBT orfldntigen-bifdlh € Bh@endWaRBASI dem@itibt Betof @\Rd Bn@fof
target pol ypeptide or target. nolecule in the patient.

| n EHHE" 3RO 8d o 2¢) 8%@&’0%‘”5’@%@@0@@6{ weekdhy @weea about 1o 10

Pl agsm®s, PP bEERen %ﬁpzsﬁtwéetk@ &é rJefelMObét\gémab@ln@ to 7
in sone methods 25-300 g/m . Alter na?lvel anti - CD20

Bant Vesbliaad eveamanpicgerblbion abawy £ abfriacks, ﬁa@%ﬁm& Oggr
dera{n\ﬂfi‘a{lly\@ Ere%}ﬁ Ee@éﬂse Qlfupoh Iﬁﬁhdaﬂ&?&t I’elgPs eC ‘?tr\mlﬂedlso be appreciated
adm ni stered as a sustained release formulation, 1n
vvh| that tecaxftect® dosags of prsthednmoledul nicd tfpratoatyrent may increase or

I Y,
haI GQ% ov%ﬁ? r%&?l %Elglgﬁilglﬂge%éhng&é aClga%ggsqg ﬁiﬁﬁgé—’&a& p:@ult and
hal Hwbmé gppofengfnora titeiresGOR Of dirgniotiwdysagaws deadribed haein.
OO rol onge[%u 1ﬁfjl or]: anb%ﬁnﬁe%t %é\t&?*ﬂl e pr&l:tylgggﬁﬁes %%rsg admlnls ation

noei t y ﬁ &g
ant cbfbﬂhbrﬂ&uﬁdﬁaﬁ}/\/effb@vb ddmg @s bt Ibat dnel amﬁé}DZO@hthorta}atlgen—
chi,nme ant i bodi anti ho S,

T ek SO o RS PR B 30 ind 2 o
ant treg@ifend pdrthidn gn iﬂoﬁ@ﬁaﬁb&ammﬁh@msﬁmg rogimde frickudtd @St

t hereof. of. the i nventi n.be i stered. )

u nc%‘ﬁ]“&i@%?t“@ﬂ O’fe?b?lﬁﬁap‘f“r‘ilcgﬁ’o?&%%we&%eoﬁgﬁﬁt ong fui- szO antibody,
258Nt drahli2d- b1 | ik caS varint, dRHdrIefiveh&dbMen ddyagMent 5.5, 6, and

vari ants, erivatives thereof of the invention can

be Aol \ﬁ%tﬂé? BeptRENPRHee Rurtherenbdmeapdydidd doppafeeipen
st i fabindRHmiHROSH sNherafitibal FRBORB LR ESast Bife anti-

ant |Ig%qn bi nding fragnents, variants, or 30 derivatives
t heFladft angbodyher inigenbinding Sagmens, vasmtrirsiedyasige fhgreof, on days 1,

uncpRrj 493t §id ek M a &Rt Beri O R SGR G nTeR Mg airGe

versa.
30  administration of a therapeutically effective dose of at least one anti-CD20 antibody,

or antigen-binding fragment, variant, or derivative thereof, on days 1 and 3 of a week
in a treatment period; and a preferred dosing regimen including a first administration
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-98 LEGALO2/ 30555587v1 AttyDkt No. 050827/333624 WO

2008/ 063771 PCT/ US2007/ 080925 I n anot her enbodi nment
wo@tooshes7rnvent i on, the net hod conprises adm ni BET/HS$100TI080925

of multiple doses of anti-CD20 anti body, or

anti gen-binding fragnent, variant, or derivative

thereof. The nmethod nmay conprise adm nistration of 1,

2, Ga tﬂerap%utlc@lly éteBive dSse 01%169255@%%1%1 @20 a%gbodg%r aﬂggen—

or nore therapeutically effective doses of

phatifdieeignecal. Vewbos HeT GHYCBAisPh o7 Ay laof caick icppeptment

ant SRy Thd AGER beriod HdyABhnpriQ! | wERL b YLV EWLAST £, 3

The frequency a duration of adm nistration of

mul mpiphse 6 dwsds, Qifa yerrh & rgsiaeniaereads imezlbe edwpaishitdr sepgrated from

o] 0 I

ot EhThEb R IDN R FRUE LAMARCRRRN foger

exper i mémsand emboghmms tha ¢herapiestadably effestined @ienof anti- CD20

Mor

¢ nerasaty LR ER gl Bus il by et s fom

| n cdbaralte). @03 inrpgit geto tab @at (deng/ kg Mronpabe higl. G131 ryg/kga)rabomtcsk) u@kg,

2 SRS 8y AR ORR 2 ag @ BEELELK ﬁ%%g@(%&abou?w mg/kg,

10ant fr@e Bbdait 0.d infgk d O agem 30 mg\ﬂégt framtaboa 0. eg/ky atdbvet 30 mg/kg,

thg{?oeof i ntlt hgg?% %0&1 %\Egﬁ( rg%ﬁ‘ﬁ\f\gg#ﬂg%%ﬁ 01{%881%‘%%

we edosut mg/kge teddodt Bahyre rfroabw@sht ﬁmg&gso makzn mRE Erom about
preferably between about 3 t and even

nor ¥MEKELe3hoEl |p MEKe. 6 Higm aJPout57 m%/kg ® %k@létk@ merks atHsnfor

MaYexaf ?lérthe a&%%@bﬁwodecanmc@m%nm& &H%ﬁtlgé'h H#RPKY; fragment,
i ndication of relapse. It will also appr eci at ed

13 hataripieorelefieditve (erapbsamee %Po%mg/kadb(gﬂ s Mangkep@.1
fOr &k 8 TR Bk o MBY mic/kET PRSKOF 5 m%ﬂ{%r ng y%gyﬂges mg/kg,

course of a particul ar treatnent. €S In

maymg/kg il mg/ksd0 nheks i nmﬂigai(émwkgrzﬁmg/ -3 30@@41(&, §5 @fykg, 40

di t4l r [

S HBORLnEE 5,00, PSRNG40

adni.0103 tmgglk g torbowfl0Gmgher dpe ammecthd:rhgeue'taﬁle@ffwtye dosefef anti-
2()]‘?“r a%l?é()c' ntiB nc? an gringnglgglg 'ﬁa%xﬁ?rxv evaﬁrrétfogt Vatlve %egegt %?n be

7 aﬂmlnlam@}d ﬂﬁou.'ghoﬂ cathr eadkrof attibpey d(mhg IA’]teHraﬁtzehg rdifferent

i ment s a fi
careuP s oA of Sl RATRYBARE afinibhbindas of
at frpafeht, 0Reng ot HerCh?Q tasttohalibe urkdl @er Bathgevfhitrakineat
fragnent, variant, or derivative thereof, on days 1,
2, B1%% 5 6, and 7 of a week in a treatment period.
29urther enbodi ments include a dosing reginen having a
first admnistration of a therapeutically effective

dos'& of &F PRASNTISAR LN T IBQENSE Tt WUIACTURE OF

antygencRivpeiTeg fragnment, variant, or derivative
thereof, on days 1, 3, 5, and 7 of a week in a

t r eat nerthe pEserd fnverfiadsomgovidey forahe ysaef toanigCla2¢ gntigedy or
go ﬁqg%%lﬁcﬁlﬁQFrhﬁﬂen@fvaﬁaﬁt f@ﬁ%@\%% Gteb¥inghd GeturiRIrdosE

east one anti - ant | ody, or
30ant erigpnisinhigr Wepting agwhiest forpgpicgneharagierigesk iyvgpplyssic B cell

th eér&g{h’, WH&eiqqyeSmédi&%nt?’ls gg)orain%(? &/ith treatment with at least one other

cancer therapy. Cancers characterized by neoplastic B cell growth include, but are
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in a treatnment period; and a preferred dosing reginen
including a first admnistration -99

WO HBSM27B0555587v]1 AttyDkt No. 050827/ 333624 RAEX/US2007/080925
2008/ 063771 PCT/ US2007/ 080925 of a therapeutically
effective dose of at |east one anti-CD20 anti body, or
antigen- binding fragnent, variant, or derivative

t heq@ ahite @, B8 cki19E1aRd WaRkKrs Idﬁc@sédr}féaetlme fBedxh@fle, non-
The treatment period may conprise 1 week, 2 we

eks, 3
we diedgkin’ sihymphomas chrgpig dyaphogytigdeitkeia, awlta?ley@éﬁloma B cell
Treg ﬁlgﬁ&ga REHILHAR BTRY 19%@%%8%%&@&1% a?l@@acreﬁtl)ﬁ‘ﬁiphfoﬁﬁ fow-

5 eac her’ by a day, a week, s, a nont

morgreds, B eelkimphesna, Breed agﬂéalymmh@blwwu@madﬁmhl@tw t he
g hels[:@%%% 'Pﬁ)ﬁ!;lll?f %fsEa%QBJléég}ag;g&ﬁé fQﬁlClﬁﬂIl&m I, {o’llicg}ar small

ant | or-anti gen ragnent
derdlwtd lyephdres. éolficulprdmrge self lymphonady &Jhcmrmﬁ@@ srmglllllcg:at/@

ab t k t
r‘rg;)l i%l?ﬁo T g?nfug So“&{lhgiggd ?‘P%Eﬁ/ lﬁlgp‘?ogl% i) @%ﬁ)a?ln‘g\% gl!ijoc rom
a b depIibrﬁhl pmydqglotyncdmkﬁmlﬁ errmybﬂadgﬁmat@th‘ llyrmph(ahm marginal zone

0 about about ut
B Rt O RS e o MM S
I(Bbolyiéqplﬁomagéﬂﬂgnt Eznqih?mh Aty ogl lleg(enfu;’. Ell‘ffusabl@gbtceﬁ lymhioha,
to a ut. rom ahout to ab
o R ip e S iR R e o £ RRgt ef ey
abolyinpiforfadé kg difRsEda el céllIZlyﬁ‘Ehdﬁﬁa thigélargleell heXRRaE,
t he dose of any one anti-CD20 anti body,

ant MgaRobpigi P oM Rt s ly@pb%ﬁl? dibs- rslflteé SFMRPQfRARd mantle

thecregq}tm%%gﬁ be 0. 003 rrg/ kg, 0.01 ng/kg, 0.03 rrg/ kg,
0 rrg 5 mg/ kg, 1 nmg/kg, 1.5 g()
15 my/ kg By cgorﬁ;@p is glt(?ﬁgp(kﬁle n@dlcwgbq@gommlwtﬂ@@ant&@D
g/ aﬁﬁbod}rgb qgﬁ%@ﬁabm?rﬁlgfmfgmnt ﬁla@/ok@arlvgl@ve@érg& is Bbe used

Tg / kg, or other such
dos@ erfpaior fom gur\mgt pii %ﬁtet tli@atm@m géth@fsutam with aQle@OO1lc othgricgneer

o BBa. ORIl dne Th-cP RIERLOGLARE Wl G8hbotinliSe LintEry

an a ody or anti gen
f r argdetnan, theraypyi; algmotimrapdesiitivatliyvie combeingta, w1doamltdﬂ>@0us bone
dmi_ni. st hr ho n
(ﬁl ?1%2}1'5061 t?a\llng?laltlt R sul{ﬂ) c cﬁ%rﬁoéc}r’lvgrgp u? (W %% { S 111C dfxse&? g’l n%t
doslesitaafto a“hldanablme @[ﬂﬁiaﬂ)btnle lph@lsy)hate;rchmmtglem dmamslmmg

B A e TP g
Rt A et
t heCHEENHTICHAS g‘ﬁ? é&%osﬁﬁﬂ“i‘ g"od‘?" ClBul? qsé’éeﬁnﬁ? &%OP

2fr a(@?E!fkdiﬁhosphallhic@|'1‘151ncri3’t"1ne§j feldMiade\pRustddesrebiting, 'V A evincritsine,
manuf acture of a medi canent for treating a subject
f ordogohisieplug H%ﬁaalethéiqn% YTyynetpbalan alp predpseng).jand other

cytotoxic and/or therapeutic agents used in chemotherapy such as mitoxantrone,
daunorubicin, idarubicin, asparaginase, and antimetabolites, including, but not limited
to, cytarabine, methotrexate, 5-fluorouracil decarbazine, 6-thioguanine, 6-

30  mercaptopurine, and nelarabine; other anti-cancer monoclonal antibody therapy (for
example, alemtuzumab (Campath®) or other anti-CD52 antibody targeting the CD52
cell-surface glycoprotein on malignant B cells; rituximab (Rituxan®), the fully human
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grow h, wherein the nedicanment is coordinated with
treatnment with at | east one other cancer therapy.

w@amseé¥char acteri zed by neoplastic B cel |l grea®/bs2007/080925
i nclude, but are - 100 LEGALO2/30555587v1 AttyDkt No.
050827/ 333624 WO 2008/ 063771 PCT/ US2007/ 080925 not
limted to, the B cell-related cancers di scussed

her &kiboBRMRax-EDPO, q%casml BMMNRI06, TiREUKISNA B1H- VIR RQRENRomab/1-
chronic | ynphoz:%qxl c leukemia, miltiple nyelonma, B cell

|y s doritumpmaln (R ae8) BOi@mpmpl Hiskig Zevalin®), or any other
| Nt geaRAiabai ahodsnBoglate ehﬁ(%ﬁl@ @20 bt oiEnd Bk

OWH B cel acute | astic euk em a,
nyeﬂrn@tﬂ%@t 4n@b@d>4 (&yl@éfmude MEHékfit hTS@Cdicwa@@y) anti-CD22 antibody

50 | gyrfn@gath lfiLglllaln z%i:t' Fﬁﬁo%lyﬂgp il g %)ee}t{.\iuﬁ‘l)‘/én%%gﬁag’ﬁhllnab
f oI (IAw@suin@? omth@rdlns{w:aﬂlder mt@ad/}etdrgetn}gﬂpm@mascdlaf ¢ndothelial growth

S matlahop 1%?&%%2 gl%lbﬁ %%?%%ﬂ%?gﬁu &352 aﬁﬁgen o%al gllz}/n%hc%@/ @-&C

pro Kem a Basmac y
I yrqthpte thermogoqileﬂal zmmbedy ]Bym,mnraﬂphaﬁﬂabmin),ass/bfiSEamﬂ)ody

hoi. d t .cel| .10
e R TN BB Rl St B e receprr
10d| f dctigaor oﬁmgﬂear ézicltorlkypfpmim(mNK)mﬁd it EgdndaR ANKITgewiBcicat |

honma, h oi d. granul 0Sj S, Intrav
| iRy STANT o oot CBP ST pRBHBHEITE FLgg anigen
I arcgﬁnﬂ%hhm IByd¥pk gﬂﬁexampmmmbhﬁ@t dn€i-CYTPARIBBIy targeting the
Bur Ki tt ynmphoma, Al DS-rel ated | ynphoma, and mantl e
cel ¢D &/%P&ﬁ%th%p malignens B eellsrafipedicsdarss i gima arvpies oppafibility

rreddo%mraasmrf&reff)t%fsr(gnmﬁ{camnrbo&;@% Qxpradtd BEEXiRant B cells;
ragnent, variant, or derivative

ant bi ndi n
1% heangd?D%anpbocg@ (E%é&amléﬁ B 4Qrtprgetingghe GRAG pjigcpen
af t glidhhRas é'E‘ﬂE‘tan@fantMBQle?félFﬁeﬁﬁé tuMok Rec@lsid BRI reRRA 2BbHEis-

cancer therapy. Exanpl es of other cancer therapies
i ncihdugeng ligand m@tqﬂrdt(TRAM&d(fpbexa@meg@p pgonistigdimen on

th &6 longlrégo o K}%(?SP ﬁTR@OJxk)I%Qs%h l a nﬂmgm LORf ﬂuﬁ’l@rs‘%% Hll’l’lOI'S

auto ous marr rans ant, where suitab
ch ecrfthtemetloaquemct Qrtglrag@mllsmlmmlabwd Gueer dregapwoinclullingribuegbt

2(} O, llmltel'cllckfil rn‘%?ro?u%u%rana)otj fjo 01 obnller}gse‘?n ?I?Potrsa(ﬁor example, the mitotic

Vi ncr ent os
2 mhhlbn@dbtaxtytald xmklk)ilamatl(l ahﬁdguesb nlreerblbulmyxrﬂcmg‘ugemh@n%{ﬁ

B Ay R e T M R e

as (CARa Mt dpMOSHIbIEIE), dﬁa,belﬂﬁme (dnldpothilonR! auslog, also referred to as

or N SAEA PG S o NP GRS P i P12

25d OXOGRI X1 NN b@hzwls&a?@ﬁatneﬁwaﬁ}one NP0 [ dahatiaddp RbtitSagent),
prednj sone) gytotoxic and/or therapeutic
agefpie (%lélana wraéwe%%%&da ﬁtyal&?afﬁd%zémm%%aﬁlﬂl%t%éematwes of

daufQrdéliidd (For ckARANIMREGINNG (BERANASNIRABE A AMIGLK™ (antisense
anti nmetabolites |nclud|n but not Iimted to,

cy tiahiterred progin k@ﬁﬁe@calpha) SPX110bfRogiodelns. influging BRopGsis of
6- trﬂél%g%nﬂnﬂ&ocﬁes), second-generation purine nucleoside analogs such as

30  clofarabine, inhibitors of production of the protein Bcl-2 by cancer cells (for example,
the antisense agents oblimersen and Genasense™), proteasome inhibitors (for example,
Velcade™ (bortezomib)), small molecule kinase inhibitors (for example, CHIR-258),
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30 nercaptopurine, and nel arabi ne; other anti-cancer
nmonocl onal anti body therapy (for exanple, alentuzunab
W@ Gwaped’(r)) or other anti-CD52 anti body tar geti/nosRonhes092s

CD52 cell-surface glycoprotein on malignant B cells;
rituximab (Rituxan(r)), the fully human - 101

LEGALO2/ 30555587v1 AttyDkt No. 050827/ 333624 WO
20084968k RETGIPRMKGQRE Iinpl @ AD-80dYy, stld Vot Quhitheors
1594, | MMJ 106, TRU-0 15, AME-133, tositunomab/l- 131

t os¥ithestohedk P(‘B@i%ﬂé?]i)r%o)(fm|els%nilﬁ1‘ar¥6rfh‘b(31 PRibmglgcule inhibitors of

( Zeﬁiﬁbﬁe&feﬁa&ylasgg (f@lﬂ)y(alﬂf) gbrlﬂ/lﬂglramwlff&eﬁﬂhbn ﬁP@?a ents such

anti body targetin anti gen on nal i gnant

cel dssuberapiiphydopamc %ﬂlﬂ Soaty). %IfdcﬁR eXIZAP) aad appta@genys such as

© i
Ske);(zﬂrrgs%fé&l Q%@éﬁwéu%ggmé)eaél P %ﬁa‘?{%dn%g g%iﬁgu n()’ Plocine
epr/atwrnigpy-teendaence thablpleé Andsting pui)iot bimiter feeyaccine

DR oSS LS AR 7

t arlgMum@eltapﬁ o@lbﬁﬁe QMypgelmrmmomatapg (fanetxaﬁhptaeMyS/ a(< or

g R e e B et Gl e A SR

10st [ myhalbncn@oﬁﬁcﬂoofoll l&rtrédoptdt @ STILRAN g @térfegiori-k1pha tRaept or

10 act.ivator _of nucl ear ctor

7 ghRteY Ry i st e hob BRI L g terod
Ny eh@apy; ofbthérehi2sthanbl:badye frakfak Wig tiehdEbra cati ®eapy,
on malignant B cells (for exa Ie | DEC- 152) ;

ant 9 2¢gEgnah cancerhRFaRiey AROUTSHKIF e duriegy Sa'?ﬁ@ﬂkge@hwdwatment of
el thg et %tﬁﬁﬂeln%dlcaﬁ&ﬁtke@ﬁbﬁﬁng @k 9Rt-CDY0 BRIHRHYy or antigen-
hi st oconpatibility conplex class Il receptors
1 arkindingcagarang. Hélaqnésay derpptiesibergolops Higd hsFramtbosecel | s;
15 anti 040 ﬁ%ddm&'tseﬁle (pﬁégént W%neproé&-éél' 8 Qhe use of the anti-
targeting the CD40 antigen on malignant B cells; and
ant CIBZ‘iHaIélbocbaqrgetlgmdomdmmﬁram@r oaiant, foadetrwtlveethap@fdn the
ap I r
ercecfy LEWE Dl AP B4 PR iyt bk i A
HGH&IERD)s lgmph@ss ada objeat, wﬂ:nmbmrth@medmdmmht tswnmislaad aivith
2(} u %eg?m%nﬁwuﬂ gﬁ?&s?ﬁ X u%er%anoc{el %rae'yo%e%eﬁ d from %g gl%%lg COH%ISS? ﬁig of
m oahemuﬁaﬂapy annikmcelt ambo@ahaa@s analhinblecltle}base(i tarcer therapy,
exa / ttlcb ncgibitfﬁ; ﬁtat ancﬁ tistob
dol ASt 3‘%‘%‘“}%’ 15‘%?5‘1“8 HERPFRe“Y'GH ‘?r?*Pybu AR getigament is to be
T90R6Dd ther piick 1Q;dusing] of ffeer troBlestTE AT ed:tﬁshthbhé 6ther cancer

am nocanpt ot heci n 105 bendanusti,

hy dPEER Yr nday cass &%@B bltlsalhmé tHFS o fl&fﬁPéF%&urmg or
238l S@itef @éLMNER WS the s@Sect mtwﬁeancem@ﬁ@w ki nase C

inhibitors, for exanple, mdostaurin ((PKC 412, 25 CGP

41251, NDBRAYGREPIER sEPDFMbrymens. theribYeaien Prayidgaler e use of

(anpapbhoe@R] A%bbE BYSRE dther LA dhBBddids WMHRIAVAS), or
Thal om d(r) (thalidom de), imunonodul atory

derdnGige-Yinding fragraqnal Ve denvagive B inthe papufaciug of a
(f QLS Lanent ﬁY{réﬂnﬂéL B c%tlflyrﬂﬁﬂoﬁlﬁTMr éﬁ%glé GO ﬁo gmm Rindp@bma,

of protein kinase C DX- 101 Retoo
30 ndneisnycpuppras ths n@;:fdlcament is coordlnated with treatment with

chemotherapy, where the chemotherapeutic agent is selected from the group

consisting of cytoxan, doxorubicin, vincristine, prednisone, and combinations thereof,
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mal i gnant | ynphocytes), second-generation purine

nucl eosi de anal ogs such as 30 cl of arabine, inhibitors
w@roopoesducti on of the protein Bcl-2 by cancer RE&I/US2007/080925

(for exanple, the antisense agents oblinersen and

Genasense ), proteasone inhibitors (for exanple,

Vel cadeTM (bortezom b)), snmall nol ecul e ki nase

i nhﬂobéﬁaﬂr@fe dlop. axane |e§1b0@HEB‘S AB8hventivd Bvides for the use of the

LEGALO2/ 30555587v1 Att yDkt 050827/ 333624 WO

20086 DRl pieory UEHH @vmge@)zsldmg apmeRdhcseql) ia thppegmufacture

' nm%‘&&ﬁém@ﬁ%r @&ﬁﬁr}?& 8 ceg@'n%gﬁl)i fo?%%le%h%%ﬁn S

inhibitors Shock protein (HS (for

ex alfippeoma; o aﬁsm@)ect @hmein th@lned:leﬁr@nit ﬁwp@‘dtn@teé chm treatment with at

[ deg
Sh SlE%P?n}e Gahy. E%ﬁr% ﬁé%?fy SERa0PHEm tl%)/é?g%pdx{oﬂ%tﬂ{g of

erenti ati on agent S SucC
subéﬂ@mmhmﬂyﬁhmnahﬂcﬂa&mt@ﬁ@@$ﬂ%mﬁ@mﬂ“ﬁ@ﬁ@ﬁﬁﬁQGPSAth

t ri sgli'(f%ue ég;iyc%ﬁxg?egﬁ l‘f 1%%1 r&n@l&? ]??el-gg Ij)l(tg ﬂl%é gﬁ%‘_\x%@i?i t%ﬁ%‘u(ily human

Vacanltlh@iy/HuMamGDB@ﬂhWbﬁéM@ tiEnEBU -Q15eA M- BXS, tositumomaby/I-

(o T8t (i hare) "biEhyat AP G e AR Ry B e

1(perthepdutiz exti- CDWhlﬁtlbbhﬁfa%&ﬂng)ﬂle mnwmlgedloﬁﬁnﬂhgnant B cells;

I| %oﬁﬁlﬂ@ra&gé ﬂ(y;( qrrﬁg%(q?@‘g &z'g Ogy %E'l)é]&ec a%g Zag‘gl CD22 antibody

Pr qaieeihple, (thdKant302d mbaocao@ymdbsay é‘prﬁ@ﬂlﬁiaﬁ} bb@kizumab
toll-like receptor. 9 (TLR9)), interferon- aIPha ,
t helypiin® ) Pheken agfiepprepantibpdytpreeting lyman vesculag sndothelial growth
t het,@BY and 4y ombhef @R Yherdtdylckeir the tnRQicaR¥nt i$ToVe bl cither
therapy; or other cancer therapy; where treatment wth

1% hebrigd il ddieapr afigheeytmenof Higyubiccs withdes athes sancetthefary or. in
th etﬁ@@is@ Sf m%ﬁ}érﬁmmnht%n th@rapl%u El'tlﬂ:g prl@rrto %Qﬁg Q¥ Qﬂér tltegtment of
treatment of the subject wth the medicanent
coﬂ%¢NéWﬁgWﬁhéwaﬁwrﬂ@@@@maﬁn%body or antigen 15
bi ndi ng
noted nas SRR LmbdRbLAL e Misclihlolfil ¥EvENTORRL ulf e
|nwemkmbmﬂpmdMMNdé89ormﬁh@nbmémgﬁagm@nantmm:@Bﬁﬁvmwe

nt n fr Y,

2()‘;1 e rthc\e/rggﬁ/ 1n0[fl er&ué‘ 0 %e(ﬂgarrrnaerr]lu atin Ef% ce‘rfllrlﬁe]ahocr:rglﬁgorr] t

fo rexamphtnlomgioaglan (S e;kﬂlpﬂoyﬂpllncamabj ecftpwh@em el reedivament is

it PRSP il SRR bR St SREA Flolbet O e caeer

| eatiérapneleoich GlomCtd g@ap E(hﬁfsﬁlﬁgloﬁﬁbﬁﬁibﬁlﬂ: ahd/emobdsl@orgerrmp

consj.sting. o e thera I.-cance nt i

thelPLa‘BS}m ﬁmamﬁ& @gml@% OE Oﬂ"b%aﬁmtaﬂﬁf@ﬁ%}a“n aaﬁagues the
29/ aCtabLnﬁLulﬁmgﬂ&gteﬂterg@pyo%m@ %ﬁ@ﬂﬁ&oﬂoﬁ@fn@ﬁye inwBREEI N

the nedicanent is to ither prior to, during

or AHpEMPROdicting r%D?%ﬂOft @éﬂ%ﬁftg@thywomm?% et

c anéf)%fhlloﬁé"ﬁﬁ@%)/al%r refetrBd {8 B@@§—Q4’f§f50ﬁ?10§éupiqﬁase C 1nh1b1t0rs for
conbi nation t ies, either prior duri ng, 25

af t&pmplee@ideptpyri Plffﬁél%,ml’efélt%wNﬁelmélsf@tuﬁa?rorl@@newntrone
th eJl@)ﬁhﬁ fan aH}He%pl Etﬁrag@ﬁ&? %91111% (gélﬁlfuﬁ (ﬁf[ﬁteg nﬁﬁﬂ)‘n{{@gﬂ&ﬁdhd&ﬂﬁle)

i nvention provides for the usé o nmonocl onal
3Gant dnpdytotiGagniorcibtsHegytran t(mocpei %dpilfbwm ailgfors ¢f@roduction

I nvo%rﬁ]ié IQ‘QfBlanCl—2 by cancer cells (for example, the antisense agents oblimersen and

Genasense®), nelarabine, and any combinations thercof; wherein the medicament is to
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anti gen-binding fragnent, variant, or derivative
thereof, in the manufacture of a nedicanent for

W@ e@aned1gl a B cel | | ynphoma, for exanpl e, non-MoOGRion7/¢30925
| ynphorma, 30 in a subject, wherein the nedicanment is
coordinated with treatnent with chenotherapy, where
t he chenot herapeutic agent is selected fromthe group

Conse 3éd AthePPrice Y8, QAdEl, oFERED FrbinGhtbe th‘éls Edt%m@e other cancer
predni sone, and combi nations t hereof, -

L ECASTBRY Somshsars af wlﬂ@/l@re@mmatl%sb%msag@emm@ during, or
200§{e9§§d¥&ém REhE VR Q0 GARBIARr cAiREr BEEHR! € CHOP. 1N

ot her enbodi nents, 'the invention provides for the use

of the Inr@tﬂb@th@wmbc)élmemdhs/p@mgmvmﬂoamqvgﬂ@ﬁfcmthvdlsngf the
r t

5; o?ﬁ%gon%n%gﬁg % 1589’0 o¥ F&ﬁlﬁp@iﬁgiﬁﬁ %#M%l%eer)lgg\tar At TG GHIRE

nonthédoefgiai the mandf@qmph ofmmedlmn@nsfsvb freging a\ﬂw@ﬂldympltdm@ for

med Xy t e

eaefAERbn ORI o e thebobach e

g I cagprdimeueslivaith tragma‘nt with enftasz omeasher @aamal.‘ﬂm(xm)lg»thaapwbdsed

targetin - su e
o BT DR SR i aro B el ioE OF Fefift pipsSaehb AR
10( Ri dxampre( Id)KLthmeoﬂhugé yitdleHme), pamnabmymhmwax%@@z&/ ;actRe
159 | MU 1 tositupomab/ |- 131
t osPOBRG Hﬁﬁu‘eoéfé?%(l{ﬁr )ej‘amlf?l%:xﬁf\(lﬂ%‘o sk oR4lig unotherapy,
( Zefesﬁhansy(crealgnat@ir(}mly 99)t Pﬁ)ﬁnula..t(bﬁ(ﬁ apeyt lsﬁlﬂaem lag&m Gor toll-
ant | body targeti CD20 antigen an
cel lfke:recepief ?%EE 8 Ha?f%qublad?;ﬂﬂe%ﬂle@% nptlé thqrmpyﬂ?sw therapy,

bi spagi bi @headbg HRAGMY corfbihd troPhRredN tWhBRHYhe fk@kament is to be

exanpl e, umani zed nonocl onal anti body

L prisedigitheapor theyEes, S regumpnicf tm(spyjyctawthdhm@her cancer
antﬂlergﬁn&efn tMa%@QldrﬂulEﬁlE g@ﬂlblﬂ&lo’ﬁl%ﬁ@iblééa&ﬁll& or to, during, or

endothelial growh factor; and any conbi nati ons
t heafispfreatmpnso8iha selfiect rrithithsantean caticsr therapies. used ei t her

15 pri C)rInE %ddﬂgentso{ e%rclsgt{t 11{\;6&%;813‘5\;1%6@}011tngus%%mh%%ltl—

with the other cancer’t apy or e case
nul €Y entibodsb favakangpie, tthmmarmcm@l a@hbdderISiSﬁ jopanttgen-binding

dj urtlra enP Y ar?af % ¥d§r{vg§lveqﬁ?rgoto in th %nu%ac?d n_g Stfja me(sl(f‘an]ienf %0r

ot her® cancer thera yet er e
pr es@tihg a Byeelhidlaead ]@nkwmml dor efx@nnplb fﬁbce]ﬂ%utﬁﬂymmﬁcytlc leukemia (B-

non onal ntlb 89, ..o0r a fragnent
UarREhE MR B, RO TB" St sl pITRR A  R P AR T L
of 1aasnada cﬁlwlremgelftﬁérapy eaktcddrot tBe g@hlb conypiOsRhehotherapy
exa e non n a .suhj ect erein
t he® H‘il Elﬁﬁ?ﬁ‘?te rapéfo‘éﬁli‘%gﬁ gleé’&ed\}ﬁaflﬁmtlf ©oferiset elﬂ\ﬁ:grt 1040,

23 eagkin@Ne aféMRhtnEMBf thdRIbREU € 8 S8dr Gals: eieraplyREMAME case of
selected fromthe group consisting of mcrotubul e

andPefiPle spabasinsthdepies fifiepPi Yt durips opiligyramentpf the

Mt QbieSt Wil thObth& caflQk aRtplcs NEaRh1AQ ragdhatbd dRal GUURR; but
the 25 tubul i n-bi ndi ng agent T900607; XL119; and the

t op? BY BT R4 &0, ithore Bbteeaes WA rﬁlefcrawaaten@@mrsms@x aptys- D20
(b %@lﬁ&}g»? Fdr @)?anl@f&l B[lﬁ:c‘rﬁ&&%fogﬁ)antllbc?&§ h g@, lopﬁﬁlgél@ﬂmdmg fragment,

30  wvariant, or derivative thereof, is coordinated with treatment with a chemotherapeutic
agent or anti-metabolite selected from the group consisting of cytoxan, doxorubicin,
vingristine, prednisone, cytarabine, mitoxantrone, idarubicin, asparaginase,
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epot hil one anal og, also referred to as BMs-247550),
protein kinase Cinhibitors, for exanple, mdostaurin

W@ LPRB3412, CGP 41251, N-benzoyl st aur ospori ne)PCT/US2007/080925
pi xantrone, eloxatin (an antineoplastic agent),
ganite (galliumnitrate), Thalom d(r) (thalidom de),
30 an apoptotic agent such as Xcytrin(r) (notexafin

gadrﬁéth&teb&ﬂ@: 6 thm@umlﬁ@ 6SmQEapRIpREMS b Db mbfatible@n&Et Rhdtein
Bcl - %>cancer cell's (for exanple, the antisense
5

ag eth? glegistnensisde ke ‘éﬁﬁ’é citliss RHOAsBINE)0r afie) tigptasnhel thegigiect

anyy fPmRLARE LARS i QLfin (HRELEIF E:hu'itﬂ)?e TR CR0E ferdl %s e(i)cher
- 104 LEGALOZ2/ 3055 87V1 AttyDkt No. 050827/3336

2008700 83 dinePAT ISR UM R0 the Subj eas wiikh dlep @hetrﬁ@rrcelpt_ihér@ples In
g o’onglé{léhr&amﬁlr tﬂg hl%&lc&lﬁ&l@h%&td Mfed Wi & ?@A f&v}tﬁ%ﬂaﬁiﬁ@plus

ot her cancer erapy or, 1n t e case O
condiunetbioin, ¢yt des, m@@)iahmnepmdénr cytarabige plun glarubicin;

af t\%er(—t:lfl ﬁl%tn?%%t'ng{lt 1§ %erh %%Igd eﬁ;glgr Op‘%o‘f Po 'éiur‘lz2 Ogﬁa%{rer &gatl?lgl{t of the

herapi es
| nvfezmhlmubpcmﬂdhs oﬂharcandfee thespy of, it ﬁne cas® olﬁmuhxpllemmaibmanon

t di
an th%r?l?lvsafli%}fé brl?fﬁg,r Olr ﬁg?rﬁrgatﬁﬂ{ﬁ@%i SlHIB_ECtO\}Jla‘Iatlhe Ofher cancer
HnEdhaﬁﬂEﬂt for treatlng a B cell |ynphoma, for

Cha i DR el sy g R B isgioP b AR For g

| eashmpREhOHdBECIMNALE DO TF¥0RAREREIdEREIN) a5 adligeCBMARE
therapy selected fromthe roug conS|st|n of vacci ne

appi Ry (anb Or 4uTVa%erpFedt ndhaenmuiEsie gdicament for

Vi t@daghdd Q)oct REL SR dhg@Eke HiITTWHY %aﬂ&sapn el gﬁlﬁlﬂh € luding the
idioty ge i mmunot herapy (for exanp

Vax
IperB et Ieﬂaieélcfam‘r?mﬁ%ftrwé@l grgin ab‘?‘@r whwr:ly %@?W@é@s used in a
Grqabﬁgt)that Bﬁsoﬁ'géﬁ] Efefr):atécg:)ﬁ?h Zt%)a%t oifd ol EJ}I%&J ther# 80 I']IJySt

ke receptor 9 R9)), Interleukin-2
( | L"pze)tre@th@"rtappretrmnqrz" ﬁh@mabsi the|subj¢@ haswsecdyng, one gnigore other

I I'L1 é&cetr 'El%? %e&x (i.€ %gerf"t? ate%l | 4 ét%ﬂg ﬁl@lecraﬁpefr ’the\qg?j’&:ﬁoq to

e nmedi ca used eith prior
d u rnecﬁgvlngnhe afetl@amtrtt ealtnpnmmtg tbé ath€D2Q bqltémﬂy wi anhig¢nklgnding

h " I
(P t a me P Cgrlatnher 14 r?vg‘éfve tflér??_]fn f’reﬁea‘%&ts %r prat%ltﬁen? 1gcludes

af t@bj ettﬂ dat lmabe@ftrdafeé vathby ket om d)thertchﬁceothhﬁpy Wahm@ryears,

therapies. In sa nbodi.nent s he .present .i nvent

o oURBAZ mepe R EVGR TR ot SBET L Ry R & et

examilie | nidnch, mixhicl o, vﬁfhiﬂ bacyks 5oidn 2 Weeks within 1 week,

anti | en b|nd|n fra var.i an vatlve

t heV gk 6 dpyss WH@ rz?dlﬁ ‘bdaéf? “éiﬂ%%l F‘acyé S?YS oreven
24 r e@iiing day Fided 1mtraﬁblabfe@eat@¢hkmhale rﬁ&ﬁcaﬁ?éﬂtrﬂéh@rlﬁng lelanti-

acut e |¥Eﬁh0ﬁéﬂlc | eukem a (B- % in

wher 8t CEUMRinthg @Ol&skﬂnah anEposy W% WSQI?S@%%% or

WI ta{ﬁn@én bih&AS tra @RGt QLRSI FARGENivE BefeBP Vit Rebetdedarl i the

up consi sting of chenDtherapy and

ro
ant ﬁug YRt Vets 61T Ppenden Brapiieatmgae vEh Hhetrier eanerchart onpsiof gancer
be tﬂir%q e€! 'lthlﬂ? lthd {u %Et th@ rec%ﬁfeéjﬂ% h3icaént @Bﬁlﬁl‘imﬁg tﬁ@&rﬁ?ébzo

subject wt he ot her cancer therapy or, iIn
3Q hean@h@br qyfntigen-binding fragment, variant, or derivative thereof could have

responded, or could have failed to respond (i.e., the cancer was refractory), to
pretreatment with the prior cancer therapy, or to one or more of the prior cancer
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mul ti pl e conbi nati on therapies, either prior to,

during, or after treatnent of the subject with the
worlenesancer therapi es. Exanpl es of such enboRiTrES087/080925

include, but are not limted to, those instances

where the nmedi cament conprising the anti-CD20

anti body, for exanple, the nonoclonal antibody 1589,

or @&hpHiIBERnd Pir&lBmét 3EMBINed m3Bipl@¢dnddtthericsd BRAMRE] W ther

t hereo is coordinated with treatment with a

¢ h e dicEpiss foravhighyembicshycan he Ve TRGSEVAR BISUERMSBY REIOF Wfeceiving

f 1 O hbicéth M Borf MileThd 61 OhIEHIBSR or HRKAIHRIS Fagment,

vincristine, prednisone, cytarabine, mtoxantrone,

i da‘faublilt::@rrderla@;vaﬁI@QQOiﬁa@blde buose nptemited 29, 3085558 idtion

50‘ y%og@%cg%g%%&%ﬁﬁgi ?\eé\%]tglggt%él%ﬁl7%éodoa%$us bone marrow

6 rtemsppttopheré svetable i novimsipaatid agasts ifekide dfuf arpinetlanited to,

t he ' L S t

or tggst%gfsf% r ea{n alb§ ¢ 8‘%11Qreahlfi cgg ejﬂenc F(?clong 0 R&g th%r% 11{2:&11d1ng,
c antae nottlineted py; tlmse anticanber anﬁiﬁa@he@ﬂlstmm hetrmplaboxceonh:alhaole@me—

t hera i ther. |or dur or after ) )
Ol G Recs Pletang ngl Rl bl i YL g Shrafl g fptes tisted herein
10t hezbam 65001ﬂeﬁm51uﬁﬁltﬁelﬁp§$|5hsed(@dﬂfﬁéreheriﬂ’l@ inelddiegroantimit&d to,

coo treat t with c bi ne pl us .
e DRkl Rt SRR Rk Ofhet Cearostte; St pgpbination
cyttaéra@ﬂ ne plus idarubicin; wherein the nedicanment is

to be used either prior tq, durin or, after treatrrent
of the ' BICADIenE b hecontgrtoh copdingipdise of ammcdicamnens dggsybed
O , hekdin WRE oFASENQE 0T dahBdr €n iRk diR BefineD 8 APk Tieation or
elther prior to, during, or after treatnment of t

155 ubjdatristygtion of e M apers apefdhe other cepgst HisTaey to andl ect or
' nvﬁ)gfléa(ﬁan B8 RhiREEM o8B thE AledichBeH S oMREr c%ﬂce?%fap% isolated
ant1 body, for exanple, the nonoclonal antibody” 1
di stebsedelhbreirom aovdj @a@tw@eﬁnﬂlb Bubgtichlaps afcmaghelmactenzed by
var i dfihic® cAFHIVAL Yt B EE8ard Rih BfnmmAHIRGEHr e of

canent tpl ng a su Jec or a cancer

ch amahtp@mtlzle@myi dwdpprastt io€suh @ eiulceig mbwie tihe pumdselchi togure,

he 1 herel :
2% gl}eals al?etvﬁa c, rellgve %fterhl‘te &30 gm%léorgt% Calpogfg b?rglgf?ét{ﬁhegctggﬁeg,sany

Use
be%sqmramdrsgmpMSwftHa caiicet, @eagic pmd&p()lsﬁtitmrto‘&adcﬂ&ardevelopment of
theé g%‘ "pretreated" or "pretreatnent” is
i nt'éh 8ethe subj ect has received one or nore ot her
cancer tihepapént snvehtiod.alsopedidet f@alicaghe Wf mharmtcmaaasinb@@eor

ot her. ¢ her apy rror to . cei

medi"EgsHe P(%E% ﬁ)ﬁrl{)‘ﬁaeor&ﬁrEYa“t‘bglérea Putﬁ%‘aﬁz““éarcmre of a
2Nt gRAmRh NG fgi40 alfl E@GiIFERIne dikadst aid/or iBflarth@itbMALiJoU® in a

thereof. "Pretreated" or, "pretreatnent” includes

subjubicets whergin theapedienament is cenrdiapeduvith ragtmertyth %ﬂf@st one other

ot hgtrafyd %ﬁrcoéljaﬁlﬁfw%s e e th% nY&@fament 1Wotﬂé|u§ed1§ther prior to,
months,” wthin 1 year, within 6 nonths, wthi

OrHURSE iy gk SUbigEL ithatieaime atheqbersb, Fopthe
we e&ﬁ?olmmuhg lifease ?‘nﬂaﬂn{al?dr? d%eé@ﬁ eﬁ}?‘dmﬂl\éstol? 'o{lllellthﬁ\gﬁ%s

wi t hi days, wt days;
3 aylgcluq}q btiape ot @aytgd toothog;\/@ﬁcnbed hereln above 1 ¢., surgery or surgical

procedures (e.g. splenectomy, lymphadenectomy, thyroidectomy, plasmaphoresis,
leukophoresis, cell, tissue, or organ transplantation, organ perfusion, intestinal
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25 wthin 1 day prior to initiation of treatnent with

t he nmedi canment conprising the anti- CD20 anti body, for
W@2@aP63371 t he nonocl onal anti body 1589 di scl osBUI/US2007/080925

herein, or antigen-binding fragnent, variant, or

derivative thereof. It is not necessary that the

subj ect was a responder to pretreatment with the prior

CanG6dcdhlde aadihe 1iRE), RdiaBbn fh@f&ﬁ? ltherd f)Q0UAPds&Foroid MéSapy bh€non-

subj ect that receives the nedicament conprising K

ant StergdgloheseyahermeBrihepy. £htok e MeEPHIhefaPy Wik ﬁ%ﬁl@tologlcal

var dg@l‘ﬁg (foPéxaﬁil%fe' fé?fcblva%eﬁtp 6489 tr&a@ Hllﬁi cORYRons HRARONASes,

or could have to respond (i.e., the cancer was

r efqoa@@mewlatltlsmnd pw@taﬁlé)atrmmosmm%sw éleplpy,@md OHRTHNi-

e R R e

20080884 THerdpET ¢rlaSQm©ﬁ’a/l @&@@ES octire papi tesluwihgros subsequent to
pre I I

Exa&'ea n[tnc?{ﬁl ? %nég{ ﬁlgﬁlgﬁé [ 181?12[ c&%ﬁﬁﬁl{iﬁ ‘ghv\ﬁﬁt?ﬁb‘iﬁ antibody or
su bi,negetn -lgading ﬁvgnmozenam cbr pibla!‘taltleathmmf apnétat hdr@n above. In one

receiving ..th di c nt CO t he
L i s R R G PRAARL AP 25, s nSgfonat
10der dnvibddyvies 8% e ﬁﬁ(g‘enié)hﬁling(:fel,gniahnt ;f]z&faﬁt Eﬂdlerllvaﬂmettmig:df oin ltllle
sur ora n t hera  chenpt her , O | Ona Yy
s e cmea RET bk et Bana e e ahdor
t r alﬁﬂzﬂhlﬂﬁtbry dMRedetn & Whllj@hlveheedne e inaicament il &oruRRidSyvith

include, but are not |imted to, those |isted herein
abotRatmest With ablgst onegibes thepampi gt PesrdherdREPYSdy t her apy,

i ncl udi ngsomddthbdathents, metn%qlcaﬁemtcb ?ﬁmﬁ’@tthb aRROORD antibody,
anti bodi es |isted herein above; nol ecul e- based

15 anloeexapiplss Bisynonpelena) antigdy bIRd CW@%OSM herein@r prfigep panding

S naiireigrﬂ'ém %&{Hnﬁ Sr ldrRh B tH&Eﬁ‘ R &G dRARRY Rith treatment with two other
vaCC|ne/|nnunotherapy based’ cancer therapi es,

i ncth@rdpmﬁg Where theimrdicenentsomprising the pntsCHA0 nitbsily isoonnated

t -t her r a
corph Sl B Afnicd MGy BERERah N ARG ek (£ iing or g
codredtmmlit eltheisbjasf with pig cemeinef thiestberithegpicsher ei n wi th
ne or I nc h I8 n.defined

og il gﬁgp ‘fnv%ﬁ als%g)rov‘%‘éleétforgm 1?15;6 §? nnhéﬁgq at{nﬁggly, &

e dixaapienthe ﬁt‘on@:ﬂortahﬁltl(bb(ﬂ}el‘S 80 drscbsedtﬂe&ma py aitti@e@binding

subj ect or a cat ni str.a
oo iian it B SR Heaadtot RO gt B kR O Shypdpn fo
ti Stedaen®dn Aedimmund elséawmda)rsnimneﬁattory wtgearse it haibjeul) jvderdein the
has a_.cancer aracteri b B cel
gr oitedicamentiy Hﬁgdw suhiest ﬁ’ﬁ{j‘@a %W%H’ietgﬂﬂ@a wif é‘é’r‘?&sé pne afpery

2P elésRO By ipRArchOWBSpRaYAMORMRNhteRtfed ShtGbACtTANBRN treated
where the purpose is to cure, 20 heal, alleviate,
r el Villyene oxmoxg othgrdhgsapies paigwio reseating the medigyment gpmprsing the
t henGatSRY antiBB or aRSRE M@ SHIRIOIH ], of KEiVERARGREreofOF
the predisposition toward the devel opnent of the
canc&treatpieorypregesimentn inshidesonbigsts thaphaye peragropisd withéhe other

us eth@rgpﬁ Br &AL th%&, &fthin k2‘%@(rs,0\>(llthm 18 months, within 1 year, within 6

30  months, within 2 months, within 6 weeks, within 1 month, within 4 weeks, within 3

weeks, within 2 weeks, within 1 week, within 6 days, within 5 days, within 4 days,

within 3 days, within 2 days, or even within 1 day prior to initiation of treatment with
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anti gen-binding fragnent, variant, or derivative
thereof in the manufacture of a 25 nedi canent for

WQ e@30631gL an aut oi nmune di sease and/ or i nfl anmMBEDU$2007/080925
di sease in a subject, wherein the nmedicanent is
coor di nat ed mﬁth treatnment with at |east one other
therapy. By "coordinated" is intended the nedi canent

IS thOmBEicMS@E c@hriale (R ARLCIHEY antiBbdy, ARG exMipl&fih&honoclonal
treatment of the subject with at | east one ot her

t het8pydyr g9 @ﬁ@oseélh?@lwm@gw biagiag fragipgngrvariant, or derivative
| nf, aapmEOL Motqfeéé%?a?fthaﬁtﬁ@m é%§w95f a Iggﬂ&ﬁﬂertt@ﬁreﬁpdtﬁént%qth the
i ncl ude, but are not limted hose descri b
hernsion thetpy.cor priowstheragias. gy, tber wmbth@atcelvm e @@dme@em

e. | . ide .
4 g NEShP Rt P URELR Dl AL Ay g
t r ath@rpd)famﬂéthamesmn@fajn opufdieiofiled wtreppih &b prett@fment with

T N e

I|MﬁmnnmaﬂndanMEhmmﬁapy therapy such as steroid

th " th
cyt ok ne THEREDn eRRPa s i B el BunEane dgRbs
10( T OferedX avitplogs ortri@t Othkr z&@nﬁmhﬁlnu 61@6115& ﬂldt/crrelﬁ’larrﬁﬁat@y disease

condi ti.ons such as aller tact der it and
e anrRPey W is o ieadafption HorlaRys G O PR aksa or
5 i ¢¥frherds @ 3Dy IO H O @0 @k aplitathady adh@isapyon g rhéwcament or
like, where treatment. with the additional t her ap g
addithsr dhezapy o Wplated fissye etell e figp 4 wybicgtyvherg thespbiect Bas an
subgeaMeihe didasd 4R 'i?ﬁﬁ?nnﬁhftor%r DR Rs8&htedMvith CD28-expressing
medi cament conprising the antj-CD20 anti body or
Lantqede ﬁﬁﬁma@wsqcra&glﬁ‘éﬂt such g flisease. or @ pregispositiontoreard
t he({e@QBpmé}ﬁ oPQLRd dﬁ@a[s@'\ﬂleﬁptﬂé’ urpl)é% 19{(‘)90uresl¥&m alleviate, relieve,
enbodi nent, the present invention providés for the use
of altas rererdy crentiaratel OnprAYd, boefject Bg Jiscase, anneisgartcdsmitons of
fr vV, f
A T g G o T B S
di sease and/or inflammtory disease in a subject,
ein ment is coordinated with treatnent
%%hek t[ﬁeas nggother therapy as noted herein above.
I n soms Tanodntivarfusher pheideeddagnsti¢ methop niesil dgritiddiagnosis of

it Bt ot EEE eERen e s B RGO R cerosis

f r agoRals, Chohnk dRtase Yraftefccii@i, biveBicbiefyaphomb Svhich involves

coordinated with treat two ot her . therapies.

Wi PESEIS theaiPESa et eV@%ﬁW&W REMTaRETP! EHpISeT o aSls or
23 s RO FEidednesh individualt 4@ cOmpangliehaRies expiésﬁoﬁflevéi\%th a

medi canent _can be prior to, during, or af

t r SARHICRA0 exprassiqndpysd in RGrpp) t@?‘teh)é P0®rﬂ%6tWPeEﬁbYPﬁ inerease in

ot hBE cARALIBRIES! coriPartB® thO Y8Rt PR iRiR8vPsAVI@eR:r.f Or
t he use of an anti-CD20 anti body, for exanple, the

monoc| of&F aBifCD3B dytibrgEs offihg BTveatn ane prtjgan-beding fragments,
ant&aﬁ%ﬂs bclh&] dérRQeivds HRAILOR, Man bY el 3ssa Dg(?ﬁﬂoféﬁlt 1bVes in a

thereof, in the manufacture of a nedicanment for
30 blologlcal sample using classical immunohistological methods known to those of skill

in the art (e.g., see Jalkanen, et al. (1985) J. Cell. Biol. 101:976-985; Jalkanen et al.
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treating an autoi nmune di sease and/or inflammatory
di sease in a subject, wherein the nedicanent is used

WO 2008/06310j ect t hat has been pretreated w th atPCEEHS1007/080925
one ot her 25 therapy. By "pretreated" or
"pretreatment” is intended the subject has been
treated wth one or nore other therapies prior to
r ec@by ) D9cdiNgioITe oK : SERTEIND 6 ¢ WRdriafiittAly A& d ndstdds e for
ant i body or antigen-binding fragnent, variant, or
derdelesting/ eDRPBioEHT cxpresppiFlude wamurgpsseysy wich anthgepyme linked
' nclhfﬁgﬁ@so?lb&l QSQJ}S(EtL@& Hﬁﬂ&o@%@ﬁltﬁﬁ&ag%s‘%ﬁ BlolflE. Suitable
other therapy, or other therapies, within 2 years,
Wi tasbays 218 dassnibersin nygre petil alsgpdigre, hewiit.hi n 6 30 nont hs,

B i n PEGedRe RRIRRR CERIROM (i (R e

Wi tduiahitativaleedquanitethicly Beagdaryre, or witinirting Bhedemes of GiD2hpatypgptide
day , S, WM S, ve [
i Rl A, B S DA ot

L E(Iﬁb_t@ﬁ’l/ 18@H56 B8ativelyAr.ky Bk torysuring 5082 dikSBS &Rdciddi polypeptide

comt 1 HG PR A O TBBRY: CO] ARt Peion vl

1070 i@ eheofired blolagital bzﬁﬁble kodsed 6l cesistedaidiompared to a standard

ey T potEny e Tt e e Rl b ! mole

I eyt frdnParPineityId@alt v Rdvind thdidibditer dpbEiRE détbafidiyby a%raglng
prior therapies. Thus, the subject that receives the
me dF¥eknise a poraionio€ indiyiquals nghRgvingrthoyd IBHESTh Ay Pe
ant JpgRerR4MEine artf §iRE MR MitanddAS" icBIY0, po@? RIE 1ML ik ¥own, it can be
t hereof coul d have responded, or cou have failed to

15 esysehespeatasiipiset SdeiddoRCORPERSONt he prior t herapy, or
to one Hy m@gl&i satn{b?e"% fn%démgf@ml(ﬁﬁca‘f\@%{p% obtained from an
pretreatnent conmprised nmultiplée therapi es.

" Trindivigalt cellilinet theuecwHriexar offer savexedif neltsengtonta lyagfprgssing
me%ﬁﬁ;' %Eth SI&r db@eﬁl%n %&u@ﬁlo 1& a\% BQdM@ds%oMﬁm%‘iﬁ% well
aut oi rmune sease and/or 1n annator I sease
t hémapnesthesrther ei n defi ned as the application or

(pdn1n|strat|on of the nedicament or of the other
therapy to a subject, or application or adm nistration
of Xhe MROMCEHOBSBAGIS ot her therapy to an isol ated

tl ssue or f Ct ere the Su ct.
hne o S raiBSrs S BeBh e rrdn ity drsEies
as Stﬁ@rbﬁtcﬁdle\ﬁh‘tdﬂtl@[ﬁﬁy @(ﬁe@sﬁ forgman&ptdific biadisy BPhhethod
assocl ate SucC a | Se or a ositlan.

t ovidioyn iy alto Eh%mmwa§a>éﬁﬁﬁ ci & %‘Egﬁﬁmaﬂ%g gyt fimited to

2PUr P@petitive 2h® nEmpiadd assB dyavatieng tenif¥esuch al Wetern
remedy, aneliorate, %ﬁgrove or. affect the di sease

anybl%gaf&ma%nwogw%t Adpnzypdinciguamos gshent grgay), “sandwich”
pr eiﬁinaa%lsiys Oiﬁmmw@reap&ﬁr%n devs pREBAN rQJcn&b;ega lIFRARS -

20 X. DI AGNGS he invention further provides a
di ayeraRitin Ecapiempdlmusediffisignashayy. aRlig BN §s58¥s, complement-

CDQi%(aﬁ&%s%%%' i %hdloﬁﬁq{caa{s@gfs q’lu%lee@n%ﬁﬁmﬁﬂﬁllaas%%/s%‘rgtem A
PBC, I'TP, nultiple sclerosis,

30  immunoassays, to name but a few. Such assays are routine and well known in the art

(see, e.g., Ausubel et al., eds, (1994) Current Protocols in Molecular Biology (John
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psoriasis, Crohn's disease, graft rejection, and

B-cell |ynphoma, which involves neasuring the
wexpseexsion | evel of CD20 protein or transcri peCi/lS2007/080925

tissue or other cells or 25 body fluid from an

i ndi vi dual and conparing the neasured expression |evel

wth a standard CD20 expression |level in norm

ti swiey &rsoR@dic. Ny dol. WRaH@DY 1@8rpbf&€érd%$@feﬂeﬂce HeBn in its
expressi on I'evel conpared to the standard is

i nARNEEY)v Exepplarydmaypepssays Frsdleseiiped sty bﬁW (BechireRot gftended
t he,J puestinRq&Nd antigen-binding fragnents,

vari'ant's, and derivatives thereof, can be used to

assay cmup@m%plwtlp@m@r@ds sereraly comorizsglytiag a emuitien of cells

Siifg 1§s¥sﬁ§1§f;ef@ch h{'m#l,}e Ot &'WQIHD%' or ﬂ“ﬁﬂd}x@?%& O dhh

t hose © art g., see karien et al.
( 1988)ychola€el.l% BSD.15 Mmaglzeﬂg%som kRlvpheteat pdl 7.2, 1%

20087065 PRI TERS I KRRl iR a3 JREL P A 6.

105EI308 PMSH@protlﬁﬂlhmdlmVandeﬂgb Mﬂgdhermitlho)dj)sof uig ek stito the cell
f t t CD20
0SB sl P IR e L e e

10as Senyl/of FrtokeDAL, sep}ﬂfﬁsab@ﬂem tpé &ealtlyme,, inotibat¥eg foe fabout an hour or
blottin Sui t assa are_descri bed
qovape SEpConmenns s rBrk W B Bhtug Rl A ngorlite B3 hfds on
| evsibs/@impla(feporhndRity Oethe hiftibody eMNdRebst @ Wamuharécyiale a
or quantltatlvel y nmeasur.ing or estimating the |evel of

CDAG sy pisen gt bejassessefl by <t 8- pY SfeayPlebanalaiipPae ef skikin the

di r@ekbild b€khwledd¥atiessfh MepaficheRs tﬁ§ttchﬁfﬁé mogifisd&ahdtt&e the
rotein level) or relatively nparing to

&p hebipfisgefdhe yEibedi taradniasn wééﬁcre@@ the é%gropwl & s PEelerring

bi %QQélpl%ateS\@ﬂpieﬁﬁarosp RLRS. aibclﬂfurthgpglgcwﬁﬁbly fé?ﬁjdinge

expression level 10 in the first biological sanple is
me alsurvBdPIOeipigasion peaterdIsapd egodpantstientad., elsstl Ad &mdren@pp®cols

pol yne CF‘?% gz?B'm‘?(‘/ '(Joh‘h'Wle§i<@§g§srﬂ1cb§‘dﬁ%otlaikﬁ'iof16‘?m a

secon tainéd from an 1 ndi vi dual
not havW@tdrlhblotjar@bmgﬁnemarllyb‘@mmgses@te@amgmdtebwamples

l&grloi)jl%ées 150 sor S I'Otei% &SI%%BTO 1?1U| %ﬁya la%nde ?ge\égl féé/?—?ﬁ”éns%&

avi ng preci
ar tPAGBdepehtieg on;tm rmmtﬂercdlar &R0t cri‘@]hwagén) aeank ferrilg thesprotein

known e eat st a
S oo thplcutt RRpoB i ds SRR fodhRRAMR, HPOF or
b| olyhgh, blatkis@mp nenbkina |1rnﬂdcl{1]ﬁg:§6hﬁlﬁn (d.510PBS GitRB% BSA br non-
| SSU ture or. ot S . .
pot fgh‘fl{l@r W %éf&éﬁ{iee@gl?lhr@ne k‘éﬂ%ﬁmﬁ/@?fﬂ% z%gf %?§ ?FBVF%H HDnigeubating
23 i selfehbRRS vab pamaryRadodyl(the dstidodp 0T Weme¥B|dsluRd e MBdking

known in the art. 20 X.. | MMUNOASSAYS Anti - CD20
ant fubEveshinghe aiembgg bV adinsp uften firebatiag thememipgne wigha

der Jo¥dhN@Stibody (which recognizes the primary antibody, e.g., an anti-human
antibody) conjugated to an enzymatic substrate (e.g., horseradish peroxidase or
alkaline phosphatase) or radioactive molecule (e.g., 32p or 1251) diluted in blocking
30  buffer, washing the membrane in wash buffer, and detecting the presence of the
antigen. One of skill in the art would be knowledgeable as to the parameters that can
be modified to increase the signal detected and to reduce the background noise. For
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thereof of the invention nmay be assayed for

i mmunospeci fic binding by any nethod known in the
W@ea08/0d3121 i munoassays that can be used i ncl udeCUS$20aT/@80925

not limted to 25 conpetitive and non-conpetitive

assay systens using techniques such as western blots,

radi oi nmunoassays, ELISA (enzyne |inked i mmunosor bent

as s@mhoer dissaRWr&Arding W@@%ﬁ@éﬁ)colh gezuag PABGILBI ) at,icad)
assags 1C|pr ecipitin reactions fUSI on
iU

pr eld HepigZetrend: MPW%%P%%@ PlyhWalgx & Sons, Inc., NY) Vol. 1

agghqbgqatlon assays, conplenent- fixation assays,
i mmunor adi onetric assays, fluorescent |nnunoassaﬁ A
pr ot ei n EAISSs ¢qmmﬁ©ar§3%ylg antigenpepanhihe wall pEP6-8gld microtiter

S 00 L b R R B

Mol @owloard @pbhxﬁglwn@ﬂmhm substra@ (e.& EGAORNDOEEEERT v alkaline

R GRS UL g

whi @sene df iecmpgmatle ELIgAsrthaef artibndyeofigeiestnlopsmat have to be

or 610G B XPBPRUE TREBhAEa by Ry qiich recognizes

1d i nﬂlé attibody) of 1htﬁnssm e@f@teﬂlw atid:téxna‘tﬂ)er aﬁmahcsmgﬁnexcalbdl 10 the

purval Yot el ukOftherths S Siend aoten s Pedishagbe
1% &ai tihe denX chnlcadeea scd@orkXmEbaly BnfhiBatdd M(aetecﬁblel M

sodlun1phosphate at%EH 7.2, 1% Trasylol) E¥enented
wi tRpeprensy Rrdsh a@@gél%?cﬁ/déwoia%ﬂléa%%ep RhiMlsF pfoghe coated

(€. \Gelt. OfeldFAKillRMBE art3RuRE HeinBwica SAbK AL ¥ANRAPAL M ters that can be
addi ng the anti body of interest fo the cel sat e,

15 nc@%gfl@dn"ﬁ ipcsgasqthp signd despted peel{ as ogher V%Lrlamhﬁﬁf\r/%al%& known
4C. in 1ROLH Yy Hfrt‘ll&edl&uéloquegé?@lﬁgELWA‘%%% B gt G 3eRRpLQs3 Ceds,

beads to the cell |ysate, incubating for "about an hour

or (1Y &uaeniitolocola ghMpigelineBibleadd ohmWilps &sSdosflaerNdhyol. 1

re§#§p§qd|ng the beads in SDS/ sanple buffer. The

ability of the antibody of interest to

i nmrunopriée bpidingtairaty opan eitibuihato santiigrennd the offerate of an
Sat%ﬁgoe V- a izen 1n% Gac‘bon i%%\l‘l\dﬁeetgrn%) B%q‘%nal tet%"[lve:(l}'ndan(g asg'al§|5.| bne

panaampbkﬁathmpmmmmbmemgaﬂaimeﬁmhmnmnmbsaaaxmhﬁmmgﬂm

L L N e

sephakasefheadsihg ahointf (bﬂdnhllbéledi HIRIZUS SO thelde@atodi ghe

i mun cipitatio otocol § see, e.g., Ausube| et

ol 0BGk Dopbedye Bl RV ey ot egrey o el SRt pterest for s
28I qia@tgmlae dﬁt{g@n Wi d @Y bikdiRg B, ratei€an, beN¥ernvi@bd frdm @e data by

10.16.1. Western blot anal ysis generally conprises

pr eSﬁ%IFliwﬁ@plﬁr YRBEE. SamprtEon with asrennd ppingy 64 @SOotre detggmined

pr oasﬁi Ra B SR BSassdys APl A&! tk a8 i08bubaRd Fith (8 %ndB%y of
éAGE dependi ng on the nol ecul ar wei ght of the

ant liﬂtjé’-ﬁ‘) contuggipd fogr Iabalegl qopwowdde.gi. nH o5 arfpinghg preyenedef
pol M%Jsmgaamoqﬁts gg{l}l D%ﬂa@leﬁ%%ﬁ@ Bftibo b~ h as

ni trocel I"ul ose, ' o
30 Anti-CD20 antibodies, or antigen-binding fragments, variants, or derivatives

thereof of the invention, additionally, can be employed histologically, as in
immunofluorescence, immunoelectron microscopy or non-immunological assays, for
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nyl on, bl ocking the nmenbrane in bl ocking solution
(e.g., PBS with 3% BSA or non- fat ml k), washing the
WoreooBoeaTel i n washi ng buffer (e.g., PBS-Tween 2BJT/US2007/080925
i ncubating 25 the nenbrane with primary anti body (the
anti body of interest) diluted in blocking buffer,
washi ng the nenbrane in washing buffer, incubating the
MENR AN GettibA ofacanese@@@ﬁgéﬁrgyneqaw@%y c&ﬁé@ﬂvgd]varrﬁﬁ@gnpaﬁae
the primary antib ., an anti-human anti body)
conffaggenedharetafy S@ﬁﬂyﬁ%ﬁtqndnmbﬁsﬂfmt@ﬂ(eébgremovmgahlstologlcal
h°ﬂ$@&§€ﬁﬁbmﬁﬁkﬁéhQQﬁ%mﬂgngﬁkKﬁﬁ%Eﬁd@ﬁ&ﬁpbﬁﬁ@éﬁ%o@vor

radi oacti ve | ut ed
bl cwkieeigbisdng {regreant, Varathi Qﬁgemwvw’élmp&n@fe?r&blmhed by

%ﬁfegvg?ayé%w‘{ﬂ? ﬂ‘i%%]lg(tﬁ; %]ﬁtﬁ!)gd); @)? f&%@éﬁg&ﬁongé\hofo fal s%{ﬁg Y ?ﬂ{oggh the

e art wou gea
t heuspaf ekt prasedunatit ig pessiblsgo detdinfineebt polyitcpressse dfif@20

2 95 A AL TR

050&2mins3d ﬁ&ﬂd U@ngﬂ@&k@&g TRENRET thg’Z(ﬂfg)r(glﬁk&@ r@ﬁﬁ will readily

o S GBS Pl 2,501
1(Pr qirm{n&s)lcﬁn dbbheditic@n dil@toghicyd olvh Mihealtdti@ons,

10. 8. 1. ELI SAs ri se e arin
LT e haRdssis pRb GG e Godr D Bt POR g coptied
pl afagiaith bipcphge RdpnicgRRheradiimgpidaRy esriprRediultfing a sample
interest conjugated to a detectable conmpound such

an WA HRRiplosied]iiG atigsue gxtgpct, f%}hé%%r&?ﬁ@we%f)ble%s% Cells

Or Ghikithdve BeenRBABROATARA)cu e, lif Bic\WRdsbn@08a LAEHRAF iaB8ed
for a period of tine, and detecting the presence of

1% heangihedygeprblq of bEdinsag GIRE oapersese vasknts qF papeide fremseagts
not i, faYeaddUeREtinLAPHIBRLEGHIIP b a%&ﬁqmpoﬁ%ﬁﬂﬂ&%ell

i nstead, a second anti body (Wwhich recogni zes 10 t
anﬂﬁb@@ynﬁﬁaﬁnterest) conjugated to a detectable

conmpoun dfhgﬂ}’oll] ca?%ﬁﬁ)‘ije ﬁl%’ 15{‘%0%%\2@ n contF t \{]ﬁlee[nd 11&1@1%%{1%9%1&%‘[0 a

of coating t e anti
be sobdabasdsuppoit hecanedrisuchl ay mtmcslhd@seqr othes szdxdmdpport whlch is

ggpggqﬁ 81?140%912{ %eltl daee} a?tsc esfo ??%Sble ﬁ]too%?nosu q‘ile m%%og %lay

omnn ion o
i nttherelst wdsbed \kmh mmable tuffeve Fdlloweh by oéatinbit Ivshthl the delmtaaryt

mo | d. be ar am ters . that .can
0ty A B RR Fae’r P RRARTR i Bl
?S tﬁf]rhﬁr (;[\lllal%(blﬁitph@i‘afsugforﬁiézlyﬁﬁ& kowaticd with the ®uftrta seaaid tilme to
urther discu regardi ng ELI. see, e.q,, su
et §pmove Qun 3(“118 C%JP‘P%IM h af %“ S‘?ﬂuﬁfgiyel&@lfeélr ?ﬁe
281 odn@ @it ¢rRR Ml ox sidsport hikethen DYdetdéald. byl:on@htlonal means.
11.2.1. The binding affinity of an antibody t

ant i gen Bingolidrhaggy fIppost & caricn s bieengded ?%a@mgﬁﬂap@éenof binding

i nta%raaﬁgén% aff @ﬁhb@ det #1Ab 0L SR ¥rt CR R ckstihMBdiidi ng
¥e of a conpetitive binding assay is

assays.
ar styir gggen@mfeﬂg/iqng, dept@an, nylon, amylases, natural and

modified celluloses, polyacrylamides, gabbros, and magnetite. The nature of the

30  carrier can be either soluble to some extent or insoluble for the purposes of the present
invention. The support material may have virtually any possible structural
configuration so long as the coupled molecule is capable of binding to an antigen or
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i ncubation of |abeled antigen (e.g., 3H or 1251) wth
the anti body of interest in the presence of
WO pBeelsTNg anmounts of unl abel ed anti gen, and BEEUS2007/080925
detection of the antibody bound to the | abel ed
antigen. The affinity of the antibody of interest for
a 25 particular antigen and the binding off-rates can

be ﬁ%@dyﬂmﬁ i QPP IN@nHAlrAi MmayHeadpkdiridadih @bead, or

anal éSI S. npetition with a second anti body can al so

be QYatdic ﬁw thwﬁlﬁ‘@w%@ of i 95 sy dhesextarppl pifage ehaod.
t heAl?é?ﬁdtig'glg} t'h§ sdrﬂl@é’@l@& Sgﬂéﬁﬂ sﬁal Jsr&%h@e@ttéslig th)ﬁ & Preferred

i nt erest conuate to a | abel ed compound (e.g., 3H or
1255uppariy indh empbs@ﬁf@eb@ﬂds i ﬁhqseégllfrﬂgnahmrﬁw kgypw appny other
5un| ﬁﬁ%l@garﬁﬁg@&@ Rl agﬁ’t%ﬁy O?’Qnté@ﬁ Ior %Qe %ﬂ; fogg’&!rtgr?l thddame
antigen [ ng ments; variants, erivatives

t helyaoé Of)lfoutllhﬁeeXpﬂvmwart@n addi t i onal | y, can be

errpl oyedfh dffllg%gtlnﬁgl olf ¥1 ﬁ lot %f aﬂtinaBE& Htf"ég&f %f: ﬁﬂ%gn blndlng
i mrunoel ectron®m cr non- I MUNO

f orfraghibat, vmmbﬂddﬁeﬁﬁﬁﬁﬁémmhewaetmmﬂ@d ada&(a&%%d) 388 ﬁﬂcmrn

Carpapods TR Sl B R E B e gkt bt b TEhF Eid S

1qoemssa§eond1ﬁ@g Iferdash ddﬁﬁﬁﬁ&hon by’lerﬁplbjdngi elueiad exporimeytatie.
acconpl i_shed r enovi n . n from
et oA sy e et 61 o atsar i Qe e o
ant dnkipslyy-anBifen iaRktdcge) bt roltividly fehvafgNBRdrmiMAd falonstfits. Most
derivative thereof, pr ef er abl Mpofl ied by 5 overl ayi ng

t heofithgrmetBerlsaely o GtRFT (4bFline aa agficn high BrogPyal
S anihiplicakE Qe niddQurerHSs Hd iStHfllc A VRELGBAEY @.thd ﬁledsﬁ’red
ossible to determine not only the presence of CD20
15Sr dtuentificsor conserved variants or peptide fragments,
but al sayih& fHsiioh rQYSda0 ('SPR% D& erfSX AT oﬂ%ﬁAEbr%%ﬁ@rs a number
Usi ng the present invention hose of ordinary skill
wi | of admdagbwovep@n@mtmealtm@hoda afmegsuangheleffingy peanyibedy-
[ S~
Can&gg&ﬁhféﬁfc I 4 or%zyﬁ@reaﬁlr é’illlt{z) 181 %%epgrﬁfﬁgg}%reaﬂlgen,

to ‘achi eve suc I N Si
det@citipndies dlcmmn noalds by purdied im @dvanmmnﬂaaﬁslayspeﬁ'@rtanomoae

enuese(P di eS?HY h(%})? a1l (t"%.n%? gmen FhOWIB% {d s%%’i) Cau %ga 1ve

f ragnen pI car
S ammln@arlso&uﬁ hlfﬁsenambn@ﬂcmg] ambocfyl intiechcti@ns 1 ars snmbleé xhd aet
rveste

a2 Rl SfauGto b BiraNes (7 Bloree e sSitcs S illsfidgrated so
of thatdstestodilffrdnameh@tonkbantibbdibady cadpabtemdredindei ng

onse ved vari ant i de fragnents
t helﬁmllCall Caﬂ‘ﬁ“%‘@t %f“’i‘arlpﬁlcf‘lwéo"& wﬁﬁargﬁﬁfmawa %{W;FX@PS“{P
2NUunRaEs @fmdaQeaRd RS b@gbﬂform&? QRO Risdr @er@érdtion TBEAapphcatlons
b| ol O%I cal sanple ma e brought in contact w th and

P@%&eraﬂ% 6Ba(rep§616ﬂ&9%ﬁ% CQRdpende Nor BRaOPH &P
_SUC@IAQ&th)lB ﬁldb%k()%@rstABo(tréibﬁﬁteaQb%j BIARISHTE cOMRINGNBR-

is 20 capabl i nmmobi lizing cells, cell particles
or Y8138 e protelns The support may

SPR based binding studies require that one member of a binding pair be
30  immobilized on a sensor surface. The binding partner immobilized is referred to as
the ligand. The binding partner in solution is referred to as the analyte. In some
cases, the ligand is attached indirectly to the surface through binding to another
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then be washed with suitable buffers followed by
treatnment with the detectably |abeled anti-CD20
W@miosoesdyy or antigen-binding fragnent, vari aneCT/U82007/080925
derivative thereof. The solid phase support may then
be washed with the buffer a second tine to renove
unbound anti body. Optionally the antibody is
subgaResantd olcehe)vadenh il REerddl QMRUWAbuAke ROKBE:.] m}esl%se
solid support may then be detected by conventi onal
neaigects gghangedh mpspieasatiation e dstectonryfagg as gnglytes bind or
I ntgndegeany support capable of binding an antigen or
an anti body. Well-known supports or carriers include

gl as s Basgdyant ShRe rral-time By Heaip e enesmepis Imaaithi/intsppgtions directly
Sd e ] e@elng FfPe ‘%@%ll@ﬁqsc‘ ‘8/812 ’?Jlfgégi ?dbde@é}gnnaﬂglgbf‘ 1411%‘?10 Iparameters

cel ol yacrylam ros magnet
Th eCcmtamtiefe offinith ean8gcegxticwelycamplp & reifotrerand bpthikinstic and

Som’fﬁl? SRy ng%%' defr nQ{hets{h% oI PR of the

resen I nvent may have
VI rtual IWh@raylalptessmjrlcedslt X dnsctrem ablse aoosk |ag1|ga1&t sudfaces the

an ST re b B b Be BB T0L M, Bl o

1(D50@812We33136]2ghnmrmm@ﬁ317 3&105’@1/) Uﬁjﬁﬁ&ﬂrﬁ) 810@&5y state during
ant i body. rt con ur on may.
o prempeiectna trd P SR R iR Batancta TR isfiign from
I nsthéleorsplét; @mmﬁooaamﬁsf afaliefror thet SiFFfadudih§ Bl ffes flofvace
of arod., Aternatively, the surface may be flat such
as a shdéf asspgiationgng idssociation Phse RipYdeint&mATiey qusthe kinetics of

i nqnu% RhY slt5R08 (IRAER,, thERASELEinple@ Forhatibghdafiksociation,
Il know many other 5 suitable carriers for bindi ng

15ant1fd6<@ dy<ror T%ﬁﬁqud@ﬁum@hawmw#é infpymetip oy the @ffinaty of thﬁe

sa%alygyhgéggnggra&lggh(@e experinmentation. The binding
activity of a given I ot of anti-CD20 anti body, or

ant i gen-BdAadiluagion safrgpneproyidesanommrphensaie fejshitiop deropeve fitting

th f |
eLL ﬁ% bo[@ﬁm&%@c% Ellgt?%rgﬂdﬂleaﬂd gﬁgﬁ;ﬁ?{ﬂ%léq%t%gg Fﬂ Mble analysis
det @it dve:, eqperatet mmen@mﬂﬁnbptcbnmhts 1@ istssajonocwnde Dbt@msd from
2J Org %%Igg r§ {nr\pesr‘gl‘?g 0(.1)1;1 jPlsfe &l ocf)éi‘f{]ngt %ye%lsura lehtg/ this technique

exper are vari e
av aik kfa’galbeaaﬂ,aangi@ﬁmnmngtdm affinity of an

ant i body- anti gen.i.nt.eract.i rel.at ew f
ot o o AoRE0 FrareBHE e iR Bt aE kb Rotor Gét 4rbgey
on ]ﬁilﬁobemaﬂ)p&ﬁ)@MﬂmgL@’Hrd oely trat tcﬁéﬂnkf@ﬁlﬁnal\té%hﬁlhues using
i nevi t abl tes routl ne measur eneg and
i nt'PEQTE 06%%& %ﬁ‘gﬂ her;shripqq @dipmtion megh ko2 Kot require
23 uagbdling 8Spuriied bR diRk, ASIBILWaASARAO GRCifiSIRkst@§sing a sequence
performed on Bl Acore of fers . a nunber of advant ages

ov et SBSHY Sronpdensal anidefist A Gitionats (e e plses %ffaP?l)ﬁeﬁ gangye

ant b afBih@@NyI Nteractions including: (i) no
requirenent to Ia% ei ther antibody or antigen; (ii)

ant i bodiFes-vdes M@dln&@@enm@ltb@stﬁm abilite of rp MAbaredund cel |
cul &Mﬁl@an@&{fg%"ta e Qﬁ%eﬂeMAbs directed against separate epitopes will

30  bind independently, whereas MADbs directed against identical or closely related
epitopes will interfere with each other’s binding. These binding experiments with
BlIAcore are straightforward to carry out.
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20 used directly; (iii) real-tinme neasurenents,

allowing rapid sem -quantitative conparison of
walzdoBeexsmt nonocl onal anti body interactions, aPE&I/US2007/080925

enabl ed and are sufficient for many eval uation

pur poses; (iv) biospecific surface can be regenerated

so that a series of different nonocl onal antibodies

can easipyyedaghpkO BRAa8 s diNEPturc ﬂn@@ane A inEAn @hrs& MaBStollowed
(v) anal ytical procedures are ful ﬁ aut omat ed, and
Y.

extrrdiyien pBangigen el segonddadlregreiely. ¢ Bis ssesopsimow gveal: 1.

W tﬂb@&“ﬁluéhscﬁ‘rthe' 'ﬂlhgénvtﬁﬁﬁs'tQ Rrst Blapad Rl ‘!Vﬁﬁtektgﬁ‘ﬁhe HRNARK binds
version AB (reprinted 1998 Bl ACORE code

BR-0 wlwsf@ee ati@phacl etiavol o aihd-noi0dRb dogy sk bind Aphether reversing
5( repLh E wi @!eét%t&qg&uﬁg- BR- 1001-84. SPR

based st udi es requi re that one nenber of a
bi ndi ng Pplamde il@bigon isrmothér techeuonsed fareniare mappingc dhis

The b r
PR BRIl TRRnb SR bikdind FARLY 84 &8 B fhfona
as dpltepca n@sticairal fratigermehenclaesgsnary keguénicgafidhe astigeh isdalowd.
indirectly to the surface throu ing.to anath -
Sl et BeRe 2¢ Rt BRI DS oA b v
102 0 0ignbdiZéd arftigdh. USspBiQed/ \ﬂﬂ&ﬂlﬂ&rfeﬂemf[ﬂlﬁmﬂldlﬂ@d ar’gﬂfdhCMAB are
which is referred as th turin e
o © B fThuR b P hE B e Bt AT o
t he det et @factet Jfagerasntdmainiéesilkinifloy inledi cBedCis@indicated,
Based on SPR, real-tine Bl Acore nmeasurenents rmnonitor

i nt@PREiPRA echiduss of gell iolggy. eefbpl Hegppetreulitiiolp gt HARgERC

| S MEbby, $HEbBIEI0LP, re@nBiEhMBNAOMdAnttn BB LY, GviRa ATRItRih She
5 n&aratlve affinity ranking is extrenely sinple to
er

dhehtheaitt Teh Fechiisiess pre cxRlgined fullydn thy ligsteates fran
be dembkeshnidrQiR i he eﬁe@%’g)%&w@u%t@om)/ﬁy‘ ﬂaé’d?%’o%lz@a}z@z (2nd

injected in a discrete pul'se across a 1igand surface,
t heed.;KeoddiSnringdiasleon d abayptamm Riens); Sembiogk died., bt R hMelscular

| . s e
S PP AT s LIRAOR, K15, B0 o
st e@dﬁ%bDé’Ac(me@ Vohumpds é andh[[eGtit, od., (19 08 gbheleptdee
f Al f
o ST BT S5l RO A atR T 8 B0 LR Tione
su rlﬁfzm Aid:id mgrzzbuftzfoerH:fm@Wnd ]Hh@mseisc( il 984) dharam;mzon And

di ssoci t|o r nfor t] 0 he
i @i PeRngy GRsP ol R ar Tt SR Ra L B ot
:ﬁ( 3 /elnfnﬁlfbﬂ&e@@el&ﬁmﬁ |Ei:2(yn7|fe@ EIMI Pr@@%@ﬂ%)ﬂi’&ﬁﬂgi U @Practitll Guide
= K The equilibrivump rovi
i nf@r%éef ¥ R mdhe s «‘?}f’@rfs ?m@zﬁﬁ?{a@y@éa@qna%ﬁﬁss nc.,
23 ntevag Mt aaiBhlos &lsA@@@‘r)Ltae% RurSRf wwr@ FBF Whi%ﬁan Cells
co ehenS|ve facilities for curve fitting_ usin

[dc3pring Kaghor 5fhosHoRh AV rigthardst Meﬂfvf@wrgwwﬁfryols 154
W thd995: 1B RaRWLSI, Sds. (1987) Immunochemical Methods In Cell And

Molecular Biology (Academic Press, London); Weir and Blackwell, eds., (1986)
Handbook Of Experimental Immunology, Volumes 1-1V; Manipulating the Mouse
30  Embryo, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., (1986);
and in Ausubel et al. (1989) Current Protocols in Molecular Biology (John Wiley and
Sons, Baltimore, Maryland).
- 116 -

LEGAL02/30555587v1 AttyDkt No. 050827/333624



of the data, separate rate and affinity constants for
interaction can be obtained from20 sinple Bl Acore

WO 20080637gat i ons. The range of affinities neasuPClUg20py080925
this technique is very broad, ranging frommMto pM
Epi tope specificity is an inportant characteristic of
a nonocl onal anti body. Epitope mapping with Bl Acore,

i n cont r@stral R Y SPhADOR crlefichitl CHIE Sot NG Borrebaeck, ed.
r adi Oi mmnoassay ELI SA or other surface adsorption

et (18R Antienss Ergheq bgdPidkedayiem dnin §resy)- Sisperel REgciples of
antﬂr@t@ﬁiﬂ ¢ neé'i‘ﬂlg afd sleptWﬁh kackw@dcie? afs RS '(ﬁ 9%? lbyotézﬁ %(élneermg

using a sequence of several nonoclonal

Addi Crastied/Upprovel @%L Reavber@xford Unvallyese Oxderd, Fmg ) _General
ﬂor g@&%ﬁ ag%ﬁft@tﬁgﬁ% aln‘}fb%\(}ggfaﬁte%@ﬁmg'al%%'etnlgftﬁﬁp%éo ts4)

si mul t aneously
t 0 Mblec:idanferrambioge@nd MbbSindicr dstoedteadaindatand dypar, anéSteward

epi nd. i nde
di r(gg%@é nﬁ%oél Zeﬁsﬁw? Iy tluéea(? d?reungfose%)}) rel a? %%H epi ggg%
w [ NY). mmmcmany wiahdtaré acthodd MemMndﬂogbdlmmg/n il thesiet and not
bi ndi n tSVVI f.orwar d
0o i or T REeH BN eitetally el AG RS bk By B Rl o
1@50}3217&7&8338280&4@&@@8&063%?& d?CE’dsL@Q@QBa%QQ&B?hmE&Yr

| e, one can use a capture nole e tq. bind the .
r i Rl s adncisy AR Saar Gt isBhe e
VA 1 8800 et b BMe¥r0dsTiR € e FEINS DTy WIHL. Fré&valand Co., Niyow
much of the antigen binds to first Mab, 2. tq what

ext ent @I sefREnRARReTh Yrewe forgh ganeraliinciples o ipmppalesy
anth Qe Cdvers Proh@ 1SR ENGIE, AR WVIRQtE BHRINWRBHARIcin

reversing 5 the order of the pair-w se test alters the

1 esiPRZ /. peprrodegyi A Ssianronf Sed-NaneHascrirdediongladn Yy &
f ors RRINPPR ARRRY: Y -edd 319?80) IBLARShaE 2R iR 'f%ﬁ%ma A New

pai r-wi se anti body binding studies, and can rel ate
f uniricovielt in Rghgiopeatyoesstlenon Breal. NYaaEamebsIWHSA) t he

Pt bR AGREGL Lech Mo RN b AP O hucy Bl R0 Plana
of Mokéiderehiviolilod Buadh@r ninfBlyeverg édnseondangedoldfepy au@és
. \ wi th b
2 aslsgarr%dc] ?{” n%r”? Fdct E@gﬁdl ﬁ%é g%a%gg‘t (\foep ‘he' e ?-3%%01)

def)inme@bo/bgy (Gﬁaetd I\Y]NndonTMospy)aAblbaset af (20&53 (Mlebsze nkd Molecular
t t t

ot BRIt sER Rl Rl SRR BT KRR R puper

nol (eO(lUll) alinti By |Bh§z¥zeerir[g£(8§1@%61| Cerldd; (Sa_@lgiook ﬁh@Rﬁk{Q ‘;]10{2091/)

r ec ol o iC re i
iefbrr} <fL10'flﬁ% /52%%0%@’@%9%649@90@@@5?@%@?65@nﬁﬁam 12003)

25‘ uI Gdhek Wit beenlticé BRRE0OB 2 HaB6® and Dine (Wsz@bod@@@L&BHﬁamW
et al ., ed. 1989) Mbl ecul ar C onj ng A Labor at or

el ool S Faekir d respi Disgientiich i DuBae el PCR Primer
Pr e@%)¢ sprapraRkpets)al -, ed. (1992) Ml ecul ar

All of the references cited above, as well as all references cited herein, are
incorporated herein by reference in their entireties.
30 The following examples are offered by way of illustration and not by way of

limitation.
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G oning: A Laboratory Manual, (Cold Springs Harbor

Laboratory, NY); D. N dover ed., (1985) DNA
wakesoesg7t Vol unes | and 11; Git, ed. (1984) PCT/US2007/080925

A igonucl eotide 20 Synthesis; Miullis et al. U S.

Patent No. 4,683, 195; Hanes and Hi ggins, eds. (1984)

Nucl ei ¢ Acid Hybridi zation; Hanes and Hi ggi ns, eds.

(1984) Transcription AndgxprRmsg@tapn; Freshney (1987)
Culture O‘Anlmal CeII%(AIanl\I} Llis Inc ).

Per baI (1984) A Practi cal GUI de To Mol ecul ar CI onl ng;
t he tr edt hweanized nhside anthCPAG Prepodeppl (abadie A 109égws

5I ne %ngére(!l\IWth}l’on%ll Alglre offflﬁlg cgl% lg%gff't?ét’y d@%gﬁﬁﬁg%ﬁﬁﬁ CDRs) of

Transfer Vectors For ' '
Har isorarigldb baaay OY i Js¢e S/E,Q &P N&} 29,) apdigariablvBighlds:; $aq SEQ ID

O 5 By 05 A S iy o

B| ahmgyhmadémunﬂrms@2mmﬂbdma hunviiized dorch dltlzeodowedric,

Vor IRy ZROB ARk s RO g e g

10SprPangit Nar 786, 13ah orlattblreg/ CPRe ss the GagitlalSpy danghitaickigiated

N. ube Current . )
b o et s PO o BB b 7 S Rt Eiygne anc-
Bal CthIOmAab aMwhyvantigure 11 The CDRGAE 037 BABSHDH SED ID NO:9) was
Dkt No. %@@\827/ 334?:624 WD 2008/ 063771
91t Vi GRORYMAIMPIE Yt pl es of anti body

engl neerﬂuﬂgl PiifiR84n §t&fst11libhhd%d B%ffﬁb%@ Ko the Sartingd @%2)3
Ant i body Engi heering (2n ford Univ. Pres

13Ge rdpsighapsdlion 63 31 @sFlslﬂrg 1p$%@ é‘? N %@m gt 13g0 é(ﬁéloglé’tn (see
f oriBurk B). RifekM® @i retselence i@q 1V2(lélr19 rthatTHOhE PR3 of the variable

Engi neerl ng, A Practijcal roa (IRL Press at
Q(f(tgnduwﬂh/m tiprhegey chayafod mg{\b jfhe @gwémgﬂlf gations to 271 CDR3
pripgiplses of antibodies and ant| body- hapt en bi ndi ng
are set forth in: N| sonof f (1984) Ml ecul ar
I mmunol ogy (2nd ed.; Sinauer Associates, Sunderl and,

20MA) ;  and) Sttgmsinelto a(sn@@fl)e (ARt NbedbéstiomrHepyitiet ¢ ofthusterting

23 ﬂgﬁﬂg %llgi "}O‘I”]ahglcfl %l?e t T Og substl\l%%n e Ill)o?ltlonl\\\%of the startlng

t heClaR3 tcﬁﬁddlﬁ& “lzyp’emtlmnzealcmisc(SEQrIDb@tl}ar e general I y
followed as in Current Protocols in Immunol ogy, 10

John Wley & Sons, New York; Stites et al., eds.

(1994) BﬁlSal dycaiedo Glahink (@IeA)lsﬂEEﬂﬂmbﬁJgiypoéﬁbiﬂS@ﬂthe initial CDR3 in

pl et on L and M shel | d Shij
2 (eo@ﬁmotli‘é%“@%n%ggla@% %\ﬁ N)E%SHB‘&QH%%P?%H‘CI“&IS 4pd “8
( Wit1d kicee e ophfliZe@ CORNYBEQIbaNwiay; dr 1 ef er ence wor ks
setting forth general principles of immnology

i nclude Current Protocols in |Imunol ogy, John Wley &

Sons, New aYvQ[ﬂfe to*ﬁkﬁa‘rt‘ﬂ: acﬂd’f(\/(—lﬂﬁg)os&tutloﬂ O ODYof tHd Sitial

Sci ence of Sel f-Nonself Discrimnation (John W/ eg &
SorfsDR}iy addiien et GepAgnd Yl substitnggiy)at peidr §gad O,

30ANt LDRAERE, (o WAE ko TBIg-RAphEWed CDR3 (SEQ ID NO:3).

The individual coding sequences for the optimized CDR3s are set forth in
SEQ ID NO:24 (encoding 1236 optimized CDR3), SEQ ID NO:25 (encoding 1237

optimized CDR3), and SEQ ID NO:26 (encoding 1238 optimized CDR3).
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D nension in Biological Analyses (Pl enum Press, NY);
Canpbel | (1984) "Monocl onal Antibody Technol ogy” in

W a9806370r y Techni ques in Biochem stry and MPEUS207/080925
Bi ol ogy, ed. Burden et al., (Elsevere, Ansterdan);
Gol dsby et al., eds. 20 (2000) Kuby I nmunnol ogy (4th
ed.; H Freemand & Co.); Roitt et al. (2001)
| munol ogy (6th ed.; London: Msby); Abbas et al.
(2005) Cellular and Mol ecul ar | pmunol ogy (5th ed.;
El sevi erlhpeaptipiase CEIRSe avery thenssngiperek iyt éﬁ REgiAaldweanized Vi
Dubgmair £284orf0f Hm@xo gleml tﬂbeﬁ)mbmg(oéﬁﬁﬂze@% d¥1%51'n§”1)11569

Sanbr ook and Russel Mol ecul ar Cl oni'n

LabSERIBrNONBH ngplﬁsetg tbe Sﬁﬁl optmigd BHRIRESEL)ID Tﬂ@vh H1570

2 )
{3000, e £ i e
Spr(SKQ IRaXBa#), P@rew)ng i E3Repbmctd &PRIDISKS I@rN©2@(3939
PC%IEI The(cgﬁ) 8g Bgﬂcggfo'r_la{e? O(§ptl§{1§e%%) doﬂams%@e sthox%n in Figure
enc Cite ve, as

refe
CI téb,dnchmt ﬁthh in 8E@ IDIN@:09 prncadiegdH h#9gi Sk Chip N@fQQr(elwoémg n

o 1l 70l SEQ TNGTY) GRE Ak iR Rl BB S ahea Vs domains

1d i nilvzts&hetrﬁﬁlred ﬁzﬂtﬁtheloﬁ@%hm%)%&b&ﬁ%ﬂ.(séﬁ Figk 5; §oQ 1D NO:10;

0508 7/333624 200 007 80925
EXPERIMRERIFAL éﬁoc?%%qfﬁ 5Y'5 110 TR Pppized

Mur fiuieined hm@'s}_zwmbqwb/i\zmmmedzwrl ne anti-CD20

nmonocl onal anti body, mAb 1097, was 5 engi neered within

one or nore of the conpl ement ar|t¥ det ernmi ni ng regi ons
f2: Bind By icscf Opaimaged iy panized Murine

( A% 5 v v
SandAMf‘lCDQM\/fonbélgﬁHl Aé%%dle%ee SEQ ID NO. 10) domains to
yi el d optimzed mAbs having increased CDC function.

The initial humani zed nmurine anti-CD20 mAb i s a

humani zeg, foBt‘irHizQJ il 'nllﬁ{ 1286, rHMB '1@3‘3/ Q&Hﬁﬁﬁb 344 de@@ﬁ%d in

anti body known as rituximb (i.e 3, see

10 E?Qn@iﬂl N@re aB w8 o1 BRjr.resphative hmémg@mﬁaﬁmoﬁorlah@aracterlsncs
ori I

Senflra 2t D 2R 498, ARk FEERL o BRI Vs

2(13 nt lex@mﬂﬂﬁﬂflarreacsmh Gomp. Feagudiegol CalfomiIDRRedfas th8 73
n.SER 1D NO 9) was derived froma human VK
Hurine VK. Initial optim zation steps

[ ncI udedsmmng $plecifitityowss ats@ssteh@yﬂta)rdrhdmgc KERGvolibne Assay

L SEs TR SRS, Abled BoguRinSy0 Gl PR il don

I s @egomal, amtchttﬁbutaltbatMéaarFldda@céﬁDRBu@lfsmbh@mabf ﬂzﬁhlﬁg on CD20

2528 &?@Wgﬁ{él&é{ﬂ) e h D hekain gaclel? hr?efs I’Frp/[bATCaZna ysis -lc-lgr?lorlls?rated %mdlng

specificity for CD20 (Flgures 6A-6D). Flow cytometry analysis demonstrated

0posmve co
a

binding of these optimized humanized anti-CD20 mAbs to CD20+ Daudi and EB1
cells (Table 2).
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included: 20 1) a tyrosine to asparagi ne (Y-

*N)

substitution at position 9 of the starting CDR3 and a

W 2008M063770 aspar agi ne (V-*

N) substitution at ppGI/US2907/080925

12 of the starting CDR3 to yield the "1236" optim zed
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37°C, the cells were incubated with 6% human serum (complement source) for 45

minutes. Controls included spontaneous and maximum 'Cr release, mAb with Daudi

cells alone, and serum with Daudi cells alone at all concentrations. Supernatents were

then processed and released >'Cr counted via gamma counter. Antibody-specific

CDC was determined by subtracting out mAb and serum alone contributions to lysis.
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Bi ndi ng specificity was assessed by Fluoronetric
M crovol une Assay Technol ogy (FMAT, Applied
wBrewspet’ens 8200 Cel | ul ar Detection Systen) aneCFUS2407/080925
Cytonetry, which tabul ates Mean Fl uorescence
Intensities (MFI) of staining on CD20 25 positive
(CD20) and CD20 negative cell lines. FMAT anal ysis

denonst rate bdidediMBigus I@eﬁlABIIQBG YnAW1236020Q i A 918888 ve
6A-6D). Flow cytometry anal ysis denpnstrated binding

of Sl*%?é@“én@ﬁp'?qﬁﬁ R fhlaﬁﬁlaml 2@&/%&%@?512@7 InfiEcimep-Eopee
Daugkib@Rgd EB 1 cells (Table 2). -119-
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SR e b B AR it e
1070 U&lﬁlﬂo@&)}pe@ﬁ% DOt weeli@ernistdest shistrdctify SIVABMY @dn@ibution to

foll owed by incubation at roomtenperature for 2
houV¥s: The test mAb (30 ng/m) and an anti-human
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signal detected decrease in signal with
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be ﬁz@@rhngmlgyg Bavl AT 1 @R it YRR L8 A val B th23 s crTdror the

1237 1238 all recognize the sane epitope as
1imAkcontral niAb Qwﬁrm@ﬁ%ﬁﬁqmeamﬂmdﬁody) Conpl enment

Gependeni UL ANAE\ LY SHEL N L Ry ASRERiS T
CDG;D@nnaabidoidgepefident. di d}lamgmy:r \Bamos sl .(NHILn wbtei igcubated
g?gglll ' %éalﬁ %e rpggngfrﬂl%ﬁ?l res%%étlve mA tLeOI?rgs%gce of cross -linking
antibody (5 pg/ml goat anti-human IgG Fc) for 18 hours at 37°C. mAb 11 served as
20  the isotype control. Cells were harvested and washed after 18 hours and incubated
with Annexin V-APC and Propidium lodide for 15 minutes at 25°C. Cells were
analyzed by flow cytometry for the presence of Annexin V positive/PI negative cells.
As can be seen in Figure 10, the optimized humanized mAbs 1236, 1237, and
1238 are as effective at inducing apoptosis as mAb 271 (rituximab-sequence

25  antibody).

Example 3: Further Optimization of mAb 1237

B-cell Chronic Lymphocytic Leukemia (B-CLL) cells express lower levels of
30  CD20 than NHL (Non-Hodgkins Lymphoma) cells. Testing showed that optimized
mADb 1236, mAb 1237, and mAb 1238 demonstrate weak CDC of B-CLL cells. Asa
next step the mAb 1237 was selected and subjected to mutagenesis to screen for

improvements in affinity and thus improvements in the lysis of B-CLL cells. The
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CanRELSSEIL AN ELHE f1 Y v Riugpt i Zed humani zed mAbs
The optimized mAb1590 comprises the H1640 Vi domain (SEQ ID NO:17)
(which is the H1570 Vi domain with a D—L substitution at Kabat-numbering

25  position 56 of H1570, which corresponds to residue 57 of the H1570 amino acid

sequence set forth in SEQ ID NO:13) and the 1.373 V, domain (SEQ ID NO:10).
This D—L substitution results in an optimized CDR2 (see SEQ ID NO:6) within the
H1640 Vi domain.
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1238 are as effective at inducing apoptosis as mAb 271
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Subﬁﬁﬂléﬂ&eu%ﬂne%% bR @Rl CORL (See SEQ 1D
NO7) winin the HIB638 VH domain. The optimzed mAb
1589 conprises the H1639 VH domain (SEQ I D NO 16)
(whi ch iThe ppamizbonaiited ol B3Wof Axanile *.And Glyther opdipiized
t 5 f
2 IR RS 01 R L B2 e g b Gl 3 v
assessed for their respective binding and functional characteristics. For each assay,

mAb 271, having the identical sequence to rituximab (IDEC-C2B8; Rituxan®; IDEC

Pharmaceuticals Corp., San Diego, California), served as the positive control.
Binding specificity was assessed by Flow Cytometry, which tabulates Mean
25  Fluorescence Intensities (MFI) of staining on CD20 positive (CD20") and CD20
negative cell lines. Flow cytometry analysis demonstrated binding of these optimized

humanized anti-CD20 mAbs to CD20, as can be seen in Table 4.
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- Di e
Cal GoResn Peac)ns o5 mAbagd hgm%wn%éqomplﬁ@eebww@) for & houts, Controls

included spontaneous and maximum ’1Cr release, mAb with cells alone, and serum
20  with cells alone at all concentrations. Supernatants were processed and released *'Cr
counted with a gamma counter. Antibody specific CDC was determined by
subtracting out mAb and serum alone contributions to lysis. Results for Daudi and
two B-CLL cell lines are shown in Figure 14 and Figures 15A and 15B, respectively.

For Daudi cells, the optimized mAbs generally mediated greater CDC function than
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Bi ndi ng specificity was assessed by Flow Cytonetry,
whi ch tabul ates Mean 25 Fluorescence Intensities
W@ MBBY633f1 st ai ni ng on CD20 positive (CD20+) aneC1ZD2D07/080925
negative cell lines. Flow cytonetry anal ysis
denonstrated binding of these optimzed humanized
ant i - CD20 rrAbs to CD20, as can be seen in Table 4.
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Bi ndi ng was detected by FMAT. A decrease i n,the s%gnal
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1%as s@@C doeponad e@vm@ than mpAlt Al getuxedbssqueinehamsib@ly). 200t Ci
for 2 h%é function was also assessed with a non-radioactive (Alamar Blue™) CDC
assay. In this manner, target cells (two each of NHL, B-CLL, and normal B cell lines)
were washed with titrated concentrations of mAb and human serum (complement
source). Controls included target cells and antibody without human serum

20  (spontaneous cell death), target cells and serum without antibody (background lysis),
and wells of target cells with 10% SDS (or 5% Triton X100 in water) replacing the
antibody and serum (for maximum cell death). Alamar Blue was added to each well 2
hours later, and fluorescence read after an overnight incubation. In this assay, more
fluorescence indicates more live cells and less cytotoxicity due to CDC.

25 AlamarBlue™ is an oxidation-reduction indicator that fluoresces in response
to metabolic activities in proliferating cells. AlamarBlue™ is similar to tetrazolium
salts (MTT), in that both can detect changes in cell’s metabolism, but AlamarBlue™
is less toxic and more sensitive than MTT. Results obtained in the measurement of
cell mediated cytotoxicity comparing the use of AlamarBlue™ with *'Cr release

30  assays indicate that the AamarBlue™ method is as specific as determination of °'Cr

release. Results are shown in Figures 17A (Daudi NHL cell line) and 17B (WIL2-S
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ouEre ST AL Bl Fonf s P ERS

('r i douzdniratoons émxumhéor@attﬂlm@lyc)urs B i4-uine béting. was al so

A BT A

1061 Gqual20h AbQA 71 f(ﬁmxﬁhabalﬂdit&nceadmdbodybl ein Dﬂﬁﬁ M. cellfeThe optimized

F ooB Sk 1 Beter 0 oy S i YRR e TG sy 1 ot el indicate

c el tha tmfﬁnlt}lmnhe/mlhﬁibdtl\mbm afghyr aicthe hffigitpat @dbert.h

6% human serum (c | ement source) for 45 fall ow ng

0, Finally taoptnaﬁad @Rﬁwﬁ Fﬁtﬁéa}@at%w lip 133“7’@]3 @&HtCP%P%eS and
mcﬁ&&g@&cyg%&geous and maxi mum 51Cr 10 rel ease, mAb
with Daudi cells alone, and serumw th Daudi cells

151 one atAlREE agtiyify it PHEYCH e loagipgdtracitceli (Papdiaad Brield-) with
pr otEs §&g @1"}9 3 g&ﬁ@%ﬁ@f ? Q,QH{E \@g V'Tﬁe wBAIBreet cells were
count ér. Antibo y- speci EDC was det er m ned 6%/

s ubiheubeteil mith ditraternddncantchtioserfuespedtion e1Adspbd frixdty asirddo

i e 1 timzed S
D RE Puars Sy Bod e GstRinider SRR ol
t hamaxitbm2 T rélbasb uxAbm/hIhSaﬁ'g&I eeitsellqmt dnld PV C w@B@rget cells alone
functjon als ssesse WI a non-r s\

20( Al aéﬁ,gfsor}gmﬁéa?mls %ﬁaern%glgcéyeret entpﬁ?cgs ?.fgrreﬁeaﬁegr &‘Ztcounted via
cel dagntd svanteac An@odMishecifid ADCC vaR detd@iii®l byBubedting out PBMC
li nesgﬁ were washed with titrated concentrations of
AR GRS er um (conpl enent  source). Control s

I ncl udedhstcah 8€tech &l Figurand (Patdi RO YcelM)lah@ BiguRUWTRMERET BIULL
20 (spontaneous cell death), target cells and serum

wi 19580t ARG aSHYY ineraRsRe MEh iRgroayias b congratraiiqn fer gl mAbs
24 arg@gly. Cmetoﬁtlﬁfﬂz%@ mAPYt ‘}1§Q§D(}@rac§\/‘%y thétt@ﬁm?f&&@ tHaP o%@ltvg(ﬁ Yor

repl acin anti bodg serum (for maxi mum cel
deathmontrAl@ﬁﬂﬁrWBKrUéle S%fﬂ'é’@ﬁ? ap@boslsith wel | 2 hours

later, ?ﬂ)@p{oglg %tﬁ/?fg QR Gisb B Jsﬁ{g e PMPbRbI ssay that is

[ ncubat assay, nore
CDC and ADCC independent. In this manner, Ramos cells (NHL) were incubated

with 2, 0.4, or 0.08 ug/ml of the respective optimized mAb or control mAb 271 in the
30  presence of cross-linking antibody (5 pg/ml goat anti-human IgG Fc) for 18 hours at
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fl uorescence indicates nore live cells and | ess

cytotoxicity due to CDC. 25 AlamarBlueTMis an
w@xi08a637on- r educti on i ndi cator that fl uor escesPCTiUS2007/080925

response to netabolic activities in proliferating

cells. AlamarBlueTMis simlar to tetrazoliun1 salts

(MIT), in that both can detect changes in cel

met o] @318 we RarAL BIBRK Bl a48dMfick $8 h&ﬁésaﬂd(iﬁdu%at@@ dmrrwnﬁexm V-
sensitive than MIT. Results obtained in

me a8ty awferopigium lodidp ferddintipwes ¥ ¢P 6t dallei wegﬁ @éwﬁairhy@w
th %y%&t&ffo%@?rﬁreﬁty@f%ﬂn%h Ky Mg’c%gve/ﬁ)?h §ARG Qs assays

i ndircat et hat e Aanar Bl ueTM nmet hod 1's as specific as
det er mi Agtcenhe gsfn Bidgure 28 thaepimiRsgnAbsarg psectihbvarnt ingucing

T O FR OB SR LU Rt lse I Bs0827) 353624 wo

2008/ 063 2TK IPETASRO0T U800RSscdNHDE o alTiold tilova)essafi Ghe es

ll?ﬁ) §t§'c_g‘:r ’S_J%lll’(jrr fé)géﬂi% B\t R@gC%L%Zg‘ %xce&ot\@ﬁqlggﬁ %lusézc{sm taad of

19Be(uiie{CIXC)BIc @hnﬁenkii’BMCg (AIBCCReIIn $1)15 as'i;'he thedghisoafedrgateclls is

' 4. h di t
acol 1 Bretod i S3T RDGr AL SRR i vd

lecandi d atlESults?o)lﬂ dlid yh@avieodieat e slioym i Figora@3nDaudi NHL cells),

.oact s as_co r c rols. The

e e g R B Pl B Y T, ditiewe 25
Si tadl Kofofriult B%elilsfjl Xb ¥ RQbdd il Ghes@Bgulréke thd lopGmi¥ed ndh b Bave
present at hi concentrations for nuch | on er than 4
houfagivalgniLy be rtrsrﬁ&g%@%ttﬂr%resnfat%tﬁr%atq%a% P%k(ﬂf@@mab-
thenggb@@ﬁngty of the optim zed mAbs is at |east 10
equal to mAb %1 (rituxi mab-sequence anti body) on

IDaudi NHL cells. The optimized mAbs are better than

nAbE}%Kl:blé kb A(!ﬂﬁmgtrgttﬂnaf;f %e%nﬂ%&i@umﬂl%d hawge Atifchaf e

indicates that the affinity of the optimzed MADS IS
hi gMg_nocidmﬁhAmtﬂmd‘ﬂi §39direlongsfSunviynl 7 Daydi fall XgnografeMouse
opty, 5? 4ed mhbs are better than mAb 271 in lysing B-CLL
cel nes and nornmal B cell targets. 15 ADCC
activity was assayed by | oadi ng target cells (Daud
nd B- @ I
28001 o Cr%a)‘l%\q%“%%ﬂ IR a%a h“r‘“%%é Ce“hlé‘g‘p]%oé“%“& 1pe sgr\%“r e
|ncybmhm&d@dﬂﬂ@ﬁlmaeemowﬂnﬁenmnﬁmnsmsﬂmﬁnpaﬁpﬁsmnMemme

for CRaE P TRRsY PO BRE 054 BEURT,, sk 88 lipteaSadtermine
maxif thd An-LO20netiedsie of tinvehtidn dfetgrt sueeld] 9f mliconeth Pdavdi

PBMC Wit h target cells alone 20 at all concentrations.
Suﬁ@Pﬁﬁ?ﬁﬁt@ were then processed and rel eased 51Cr

2xount ed sgiB mlg@m bEAWAY BlaintMHdI RS pa PRSI fideC o AITSA VBB
determ ned by subtracting out PBMC contributjon to

| ysNEL cplls (8 31 Opaveseigyscied Tntrayenoasty gnte the il veni-! thige groyps of
andgyl WUHEiRd (16MEEe thtaB: Galdays 7 and 9 post-tumor injection, the mice were

injected by the same route with PBS, 50 ug human IgG1 or 50 ug mAb 1589.

Animals were observed three times per week and sacrificed at the first signs of hind
30  limb paralysis. As shown in Figure 26, the monoclonal antibody 1589 prolonged the

survival of mice with the human Daudi cell xenograft.
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cells), ADCC activity increased with increasing mAb
concentration for all mAbs 25 tested. The optim zed
WOorgles/0ésatt ADCC activity that is simlar to thakCT/US2007/080925
observed for the control mAb 271 (rituxi mab-sequence
anti body). Apoptosis activity was al so assessed using
a direct apoptosis assay that is CDC and ADCC
i ndeRentent oudift §i¥egudBRNEl AnRBIRDERKI S (NHL) were
i ncubated wth 2, 0.4, or 0.08 tg/nl of the
respective optimzed mAb or control mAb 271 in the 30
presenc Q"hggecﬁlé&%%e'nhﬁ&% ﬁg t%ahgl%déf)tl(rg’zeh@ﬂﬁs @R8ble heavy and
anti-human 19G Fc) for hours at -
L EGRho 308558 BTiging meﬁewmnlwd Cmmgsmmsm these
00 7 :
Tarvearoa nd yacha, upfen K Ao HEpu R AERECON sy
Anreex sumriyarizaPe:law dT #Btecphediéw putlioditisheantie¢ DAGantib eyt desigat
25C. Cells were analyzed by flow cytonetry for the
presence of Annexin V positive/Pl negative cells. As
carSHQUENER IDENFIRFJER®: 22, the optim zed mAbs are as
effective at inducing 5 apoptosis as mAb 271
100 rit uxi rR>eqlenee aant i body). Cell killing activity
was absaEssessiedousiang a whol e bl ood assay. The
pr ot 080ICDWBSofH IFi7l ara.at 0 CDC or ADCC assays, except
whol e4blasrd sfH 69ed aianst ead of serum (CDC) or
purifsedBMIHI(APCG)a. I N this assay, the lysis of
14 ar get. c@drBofisle40u@ at 0 cunul ative activity of CDC,
ADCC, 7amtbrapefH @38S.2.210 Results of this whol e bl ood
assaygar@mphewybn ghi gure 23 (Daudi NHL cells),

Fi gures (& iEHER _B-,CLL cells) and 24B (MEC-1 B-CLL
cel | s)g 1angl_Ri;gure 25 (Mel K "normal” B cells). As
rcan be; seesn_i,n these figures, the optimzed mAbs have
equi vab gnlsg@r ,hetter |ysis against these respective

targey Gglshg_ §§ mAb 271 (rituxi mab- sequence

antleQ 57 gxanple 5: Adm ni stration of the

Opt i my ng ized Murine Anti-CD20 Monocl ona
fmtlb?g 9, FProlongs Survival in a Daudi Cell

Xenogh 4 ]6 u 6" Model 20 Daudi NHL cells are a human
B ceIE }%%9 oga cell line that grow systematically in
SC D %ﬁ, 3 h of Daudi cells results in paralysis

dtie et al. (1990) Int J Cancer

ies were perfornmed to determne if
"Yitli bodi es of the invention effect the
nﬂgé“MAth Daudi cell xenografts. 25 SCI D

rQ’“ﬁgg na&g;ained under pat hogen-free

25 CDR3 0fH157O nt seq
35 26. CDR3 of HI571 —nt seq

27. CDR2 of H1639 — nt seq

28. CDR2 of L373 —nt seq

29. H1286 —a.a.

30. CDR3 of H1286 — a.a.

40
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NHL cells (8 x 106) were injected intravenously into
the tail vein of three groups of five SCID mce (15
wor@e/nerral ). On days 7 and 9 post-tunor injeck¢DHS200T1@80925

m c

e were

injected by the sane route with PBS, 50 g

human 1gGlL or 50 g mAb 1589. Animal s were observed
three tinmes per week and sacrificed at the first signs

of Tipnds. BRivbiyik

nmonocl onal

ant | bo

i

ral ysis.
1589 prol onged 't

As shown in Figure 26,

th

he survival of

m d
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HIS79 [DNO:Y) ]

YEICRETFY
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@73‘ Q(ESIEQ’IIDGNG

dore

oriigh
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1$8mmr i zed hel

L0392 EQ D NO: TR

&3173 L (PEQ D010

ar
ant

il5%0 anti bady

40 SEQ HENOENOF

[BHENPER IPRY0: 19

1.

a8 of HI569 -

150~ (SEQ EPN®: 159

57 (SEQAIDINO: 13)

CDR36pF H1571 -

a.

11634, (STORBO dO: M6

1819 GEQ ID 8O:1CDR2

of

H8%k39 - a.a. 15

161 67CDRE@ID NOGK)

1323 a(SEQ7ID }ODRY) @

H1638 -

a. a.

8 CDR3 of L419 -

a. a.

9. CDR2 of L373

e

f

h%%ly t%:@tlonsgng o%erlg:n L41? of t}ge ig?éntiiré_zség_‘?ég ggrein
5 awill.cold tdmindHd 68Sskilled.idthe adt fo whikhMse inBerdions PeBtain having
Hl 6tze benegt & the teachlngg' gr%sgen:[edr}rtl the fgreg01ng descriptions and the associated
drawings. Therefore, it is to be understood that the inventions are not to be limited to
the specific embodiments disclosed and that modifications and other embodiments are
intended to be included within the scope of the appended claims and list of
10  embodiments disclosed herein. Although specific terms are employed herein, they are
used in a generic and descriptive sense only and not for purposes of limitation.

All publications and patent applications mentioned in the specification are
indicative of the level of those skilled in the art to which this invention pertains. All
publications and patent applications are herein incorporated by reference to the same
15  extent as if each individual publication or patent application was specifically and

individually indicated to be incorporated by reference.
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20. H1570 - nt seq 30 21. H1571 - nt seq 22. H1639 -
nt seq 23. L373 - nt seq 24. CDR3 of H1569 - nt seq
WQ@200806R31 of H1570 - nt seq 35 26. CDR3 of HIBFI/US2001/080925
seq 27. CDR2 of H1639 - nt seq 28. CDR2 of L373 - nt
seq 29. H1286 - a.a. 30. CDR3 of H1286 - a.a. 40
-128- LEGALO2/30555587v1 AttyDkt No. 050827/333624 WO
2008/ 063771 PCT/ US200 7H#@80PR T Anpte 1$. Anti body
desi gn. ANTI BODY NAME VH DOVAI N VL DOVAI N Par ent
humani zed H1286 (SEQ I D NG 29) L373 (SEQ ID NO 10)
mur e At - SHRAmAAR RO (RERR O iRk, LA (SQ
| DNO 10) 1237 H1570 (SEQ |
| DN@m@pglongdggopmpges af ls@agonqmt;l@lzeﬂ@pmp@mnt@w@etermmmg

DG 10} P BB RS BB PR R Al grou comivin

| DNEISEQ) ID Ne80-81640 (SEQ I D NO 17) L373 (SEQ

| DNO: 10) 1593 H1570 (SEQ ID NO 13) L419 (SEQ ID NO

11) 1652 H1639 (SEQ ID NO 16) L419 (SEQ ID NO 11)

1692 H1&70 ($5thrﬁ)ni\d@obﬂlaj oﬂ.ciBa'Zﬁi 1¢ ﬁE@eiln@Nﬁ)iﬂlﬁl)m(D@(v’qulin

nodi fi cati ons and 1%)‘\?%[1% ﬁ@é i nent s. of et%} ;h ns

set “PBITH HErarpe Pavy SN FEMPHSE athS“‘S & %1}2%“1“ ggre
10 n (EIDR campnstmg ahingifio idié Seguénav edlédtaaltEonp ictcddup chavdting of SEQ

gggg of the teachings presented in the
forlg descrl ptions and the associated draw ngs.

Therefore, it is to be understood that the inventions
are not to be limted to. the specific enbodi nents
di scl oséd andht FaputagtePrlineficlamd . WherBAE MBS HERAL s

ar eco é)ws@ralq%th@og@(ggunlﬂ Gﬁ%ﬁ’t@ﬁﬁn%ﬁlf%ﬁng DerRbRREmSh HbhiBe a
clal ns an
15 CDR comprlsnllg an amino acid sequence set forth in SEQ ID NO:&.

4. The immunoglobulin of any one of claims 1 through 3, wherein said

immunoglobulin is an 1gG1 kappa immunoglobulin.

20 5. The immunoglobulin of claim 4, wherein said immunoglobulin
comprises a human IgG1 constant region within a heavy chain of said
immunoglobulin and a human kappa constant region within a light chain of said

immunoglobulin.

25 6. The immunoglobulin of claim 5, wherein said immunoglobulin
comprises fully or partially human framework regions within the variable domain of

said heavy chain and within the variable domain of said light chain.

7. The immunoglobulin of claim 5, wherein said immunoglobulin
30  comprises murine framework regions within the variable domain of said heavy chain

and within the variable domain of said light chain.
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10 enbodi nents di scl osed herein. Al though specific
terns are enployed herein, they are used in a generic
W@asdexstr i pti ve sense only and not for purposeGI/u$2007/080925
limtation. Al publications and patent applications
mentioned in the specification are indicative of the

| evel of those skilled in the art to which this
inventi @n perh@inifunolobulildiRldigat we&sinamd iRatfstobulin
applications are herein incorporated by reference to
t hecxbRifp ingrpaged camplemsnt depeiulenf Cméﬂxw%él)%qu@ateﬁé%
or patient application was specifically and
individual ly indicated to be incorporated by
reference. -129- LEGALO2/30555587v1 AttyDkt No.

50827/ 33362 7 / 07 O T
5|0 S CLAl %I\/ED |é¥l¥\@?’g’%ﬁ’§{°§ﬁu§h§é{la§ﬁr %Jﬁgr?'ﬁglée ls%g‘%??lio SRR
bi nusp@EB20e) imheneglebulailight chamgompisodgthe amino ppidisspsnatset

l e . tarity-determning 5

reé%%%ﬂgﬁ%gﬁs?@%ﬁgﬁfﬁgﬁgégpﬁﬂSaid CDR region is

sel ected fromthe group consisting of SEQ ID NOCS

1-8. 2. .The | nogl opul i n .claim 1 erein [

rmunogi'Soul TR UGS BuT o e B Pt T S el e
10c hadompEiod¥an s mngoglobuén hedvly ehdn oehprishavinaghimo acidseidRce

co i Si ap amno aci.d s enc lected fromthe

or GG5eeBHEmdRs FYuRronseese ISERCE NS 218, “The

i mmunogl obulin of claim1, wherein said imunogl obulin

conprises an_ji nmunogl obulin |ight chain conprising a

vari abl &!domMhiTHEYIOglORIn afslaaprk, wheHHRISYH A MARCEIRUHB

aci @npEantsyS@hinf8fibAsih@anteiind RilNQ@encd scldf& from the group

i mmunogl obul in of any one of clains 1 through 3, -
Iwheqogsirtingf ae_quf:m%ér@bm FER IPSN@A211§end k lighyghain comprising
I MO0 Q_Hild's;éhueg& set forth'f SW%:M@E@ @ nel@ai m 4,

wherein said | nmunogl obulin ~conprises a human igGl
constant region within a heavy chain of said

I mmunogl,gbul i gﬁg CONSLADL ' . .
W thin éaligggec af%ggﬁﬂggﬁ @Rﬁﬁﬁhnog%gg%?P%g&g@n%?mnpnﬁﬁ
Theth¢ squerog ke herth in SER 101 O 2Bnd whiéhgitnhameaenprises the sequence

>d Mgl obyl by gpprises fully or partially human
framework regions 'within the variable domain of said

heavy chain and within the variable domain of said
B A el R
r eghO s usMct kit fortthia SEaY IDaNO & 3 dadredidigt chah Sor@avythe bajubnce
anquﬁ}£g§sé8?D¥ﬂia&ble domain of said |light chain.
25
14. The immunoglobulin of claim 11, wherein said heavy chain comprises
the sequence set forth in SEQ ID NO: 14 and said light chain comprises the sequence
set forth in SEQ ID NO: 10.

30 15. The immunoglobulin of claim 11, wherein said heavy chain comprises
the sequence set forth in SEQ ID NO: 15 and said light chain comprises the sequence
set forth in SEQ ID NO: 10.
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- 130 LEGALO2/30555587v1 AttyDkt No. 050827/333624 WO
2008/ 063771 PCT/ US2007/ 080925 8. The i nmunogl obul in
W@2008hea7m 1, wherein said i mmunogl obul i n exhi bPE@BHUS2007/080925
i ncreased conpl enent - dependent cytotoxicity (CDC) as
conpared to rituximab. 5 9. The i mmunogl obulin of
claim1, wherein the i nmunogl obulin conprises an
i mmunogl obulin I'ight chain conprising the am no acid
sequence set forth in SEQID NO 10 or SEQ ID NO 11.
10. The ﬁnnuﬁb@ﬂ@%@ﬁ%hmeml@Vﬁvmﬂi Whiip &3i¢h hegyy ghain comprises
' rme@ QLR Lt ForttiY SET L68S. aﬁ@ s IR @i p&hﬂrﬁe%@%’éﬁuence
chain conprising an amno acid sequence selected from
t hescgfogthin RSP NA:HYy of SEQ I D Noe 12-18. 11. The
4 mmunogl obulin of claim1, wherein said i nmunoglobulin
conprises a heavy chain conprising an am no acid
sequencd7sel@htemnmﬂﬁh$UMEd@Mwmﬁl‘Wﬁﬂdmﬂ@ﬁhvhmgh@mcompﬁws
se r kS
OtHg Ee@gg'ncg gét f&‘ﬁl 1&1 @ﬁmam J 011758&\'% u glﬁa?fg gong%ris]@sgtlﬂ{; gequence
SEQetilDrthl@ SJBQ(I)IDI\EEQ)I D NO 11. 12. The i mmunogl obul i n
of claim 11, wherein said heavy chain conprises the
sequence set forth in SEQID NO 12 and said |ight
lcchai n cagpri SﬁsirﬁrhﬁlogbﬂwlﬁﬂﬁelalﬁﬂIS\eherélﬁsztllilhé'ﬁym l:dfﬂaprlses

NO , 10. 13. The._i. I lLin of ¢la wher

o B FaE s iBonon B098: sy Suig Bl Cupte B Sypence
SEQet f3rthi@ SHG mam:s@i d | i ght chain conprises the
sequence set forth in SEQ ID NO 10. 25 14. The

i mmunogl obulin of claim 11, wherein said heavy chain

conprisqy thge ﬁﬁﬁ%@%ulﬁe@fcﬁa@lﬁtm WherSEQid QeaN?chamc@ﬂshses
said Iight chain conprises the sequence set forth

ISSEQh? syaNgnce 345 forgpin BEQ HNO;| Idwidherdd BE Ich#in eqmprisas e jepuence

whekebﬁh%gggQ@§§Ny chain conprises the sequence set
forth in SEQID NO 15 and said |ight chain conprises

the sequence set forth in SEQID NGO 10. - 131

LEGAL02/,3055 : .

2008/ 06§f§71 ?%f@%%@%@%mﬁi ¢ li‘%éelﬁ s%r@rﬁ% 3%9‘%“ pompriscs

of th¢ siqnentd set\irér igiSHEQSEI NOHéany sah bght chompemgess thheequence
2o EAUERACE . < §é% 5%2 jn SEQ ID NG 16 and said |ight

chal

n conpri e ‘'sequence

21.  An immunoglobulin that specifically binds CD20, wherein said
immunoglobulin comprises a variable heavy (Vi) domain, wherein said Vi domain
comprises at least one complementarity-determining region (CDR) selected from the

25  group consisting of:
a) a CDR1 comprising the amino acid sequence set forth in SEQ
ID NO:7;
b) a CDR1 comprising an amino acid sequence having at least
85% sequence identity to the amino acid sequence set forth in SEQ ID:7, wherein said
30  CDRI comprises the phenylalanine (Phe) residue at the position corresponding to
residue 7 of SEQ ID NO:7;
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set forth in SEQID NO 10. 5 17. The i munogl obul in

of claim1l, wherein said heavy chain conprises the
wae@seeoel set forth in SEQ 1D NO 17 and sai d P¢T$2007/080925

chain conprises the sequence set forth in SEQ ID NO

10. 10 18. The i mmunogl obulin of claim 11, wherein

sai d heavy chain conprises the sequence set forth in

SEQ I D NO 18) and, 8BRd cbin 1n th@hlﬁln%féﬂiﬁrsbcﬁl%ﬁcetsgﬁforth in SEQ
seﬂuence set forth in S NG 10. 19. The

i GI5BFERIDNOG ai m 11, mhereln sai d heavy chain

conpri Ses 15) t hea EPRY %Bﬁ']ﬁrﬁﬁé anfa%lﬁ(hadl(pseég{gc!: Pa at :k%st
and said light chain conprises the sequence set orth

i n BEQaamengoidentity tothe amine acidrraaisgtcobalferih in SEQ) 1B er1SEQ ID

P R R L b S TR
t heposidiquesrospo@hggetesidoe 8 lof S1HQ FEQQ:DoNEEQ 10 NQR4.. reshmctively;
| munogl obul 'gfobupf&Dﬁ@%Sﬁl@ sg%,'stw 28] n%% (%u%ncevg'@tef%%rh SEQ

said immuno n Cco a vari
donil@ RO: lv\ﬁEQéDrN&aJSEQ/I-H)N@@ionSEQdBm(DQBS at | east one

conpl ement ari.t y- de nin selected fro

The” 550t oub Lorcy BR oAt et sem leghgier BTt 4 et
108 8506 @quichcs algnien eeths thnfoolbidl‘sequ&n% foltilNEEQ TD N): 1,avherein

CDR1. c i sing an.ani no ac ence_havi ng at Iea

TR 51 R e sl TR (e S SEs tBEp

forth in SEQ I D7) whef€ispasghel(As@PreCiiRlatemKkitises t he

phenyl al ani ne (Phe resi due at the position

corSOESHOAN At T RRIDNG g | D NO 7; - 132-

LEGALO02/ 30555587vi}y At tayDkkha ,ggne 05QBRTIR3A 64N Bon
2008/ 063771 PCT/ US2007/ 08092 a CDR2 conpri sing

1% hecoriginepdiag foresdug ierid SEQIP Pﬂ‘arls h in SEQ IDNO5 or

SEQ I'D NO 6; }j) %@Bﬁgcgﬁfﬁ% ;sdn%lﬁ@a@(m Qerﬁghgflng at least
sequence haV|ng at | east b sequence Identity to the

ani 6o gahehcs slguieticeths @mlrmmdweqwn%@ foph &1 HFQ SEQQ: E wigrein
NO: 8ig dﬁ%{ RA ) QBF&% 9&,;&35 'se?&%edtﬁ‘o‘?nﬁl' %01( tf’f% oPr

| eucl resi due at the posi tion co pon

resi due 8 of SEQ ) D N@hSlarinSBEQ)Irsidu©aéthe peﬂmmorrvwlquhng

ﬂp)1§€%RB§5C9§EbﬁB%ﬂgzthe am no acid sequence set forth
i) the asparagine (Asn) residue at the position
corresponding to residue 9 of SEQ ID NO:2; and
1i1) the asparagine (Asn) residue at the position
corresponding to residue 12 of SEQ ID NO:2;

25 h) a CDR3 comprising an amino acid sequence having at least
85% sequence identity to the amino acid sequence set forth in SEQ ID NO:3, wherein
said CDR3 comprises at least one residue selected from the group consisting of:

1) the alanine (Ala) residue at the position corresponding
to residue 5 of SEQ ID NO:3;

30 i) the asparagine (Asn) residue at the position

corresponding to residue 9 of SEQ ID NO:3; and
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IDNO 1, SEQID NO 2, SEQID NGO 3, or SEQID NG 4; f)
a CDR3 conprising an am no acid sequence having at

WO 2@8063I01 85% sequence identity to the am no aRCTUS2007/080925
sequence set forth in SEQID NO 1, wherein said CDR3
conprises at | east one residue selected fromthe group
consisting of: i) the asparagine (Asn) residue at the
position correspgndi nge isgaﬁléeaél&i@@sp%e@fdu%% Rshih 1;
and ii) the asparagi ne &as}g) resi due at the position
15 ©Femesfse i hyduco 2rd s NO3ppndSEQ ID NO 1; g) a
CDR3 conpr i sing a@cﬁmsre@m?ﬁgu?g SEMEDES] Mﬂéﬂaghmngﬁ@&gt
85% sequence i dentit he "am no aci d sequence set
f or e $equBEQIdemitNG tzae anyeragidrequsaseietioRB it SR 1P 3k 4.ayherein

2514 008, 5, e L LA ARAL 043, G5
corr espondl ng 200to rtksilehies @\lofres8EQat De NGidon dorrpspohding
aspara 0@@%{})1 I‘I\?él due at the position

correspon ing to reS|due 9 of SEQID NO2; and iii)
t he aspar agl ne (A$N) rtesasdaregiat (Asherepidsd 4titlgrposition

corres f SEQID NO2; 25 h) a
CDF%)HS & rfﬁ“g‘}'?egs?ﬁg) ]iﬁ\@ %equence having at | east
1(135% sequence i dentijty th@glychﬁe @ty nesidei o tie@gsienc@megionding

I eagfesgﬂ8§5%$%iggg? é’cgtng:jelf PomS?ihg gPsﬁpcggE;: 2?isngt

of: i) the al ani ng) (AltB) asp@aid Al rebilige RATI $0s100n
correspondi nJ%Sr to residue 5 of SEQID NGO 3; 30 ii) the
as FRFEYOASng ﬁﬁld‘l‘ee]szl HEAP YR posi ti on
corresponding to residue 9 of SEQ ID NO 3; and -133
LEGALO2/ 30555587v1 AttyDkt No. 050827/333624 WD

12008/ 063271 BrmugIogh %M@@lm@l wharis thed parppglotyding
( AScB)nph@és'aﬁ WSmaho 3gt1$b%hl? ‘Hélﬁttchﬁﬂ cGRPHGRPPNGLNG dbRaih SElidYS

; conprising an am no

aC|ldaSS@ltﬂ!élh%@elm@(ﬁiﬂf@n&teglr@@wnﬂﬂm%béequence identity

to the am no CI :
wherein 5 saf ﬁgggn% %thg Qﬁlfngggltﬁ 0 gnére([eggmgﬁgm SEQ
sell&xWed; from the group consisting of: i) the al ani ne

O( Al a) T esi du at % gﬁﬁ%%im{)rls?ng a{:noarn{‘l OS Qc?(? Qequt%ce havmg at least

residue 5 of
85% sequence 1dent1ty to the amino acid sequence set forth in SEQ ID NO:8, wherein

said CDR3 comprises the glutamine (Gln) residue at the position corresponding to
residue 4 of SEQ ID NO:8; and
c) a CDR2 comprising the amino acid sequence set forth in SEQ

25 IDNO:9.
23. The immunoglobulin of claim 22, wherein the variable domain of said
light chain comprises the CDR2 set forth in SEQ ID NO:9 and the CDR3 set forth in
SEQ ID NO:8.
30
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i) the asparagi ne (Asn) residue at the position
corresponding to residue 9 of SEQID NGO 4; 10 iii) the
w@kopshess7{ A y) residue at the position correspRCtiUsg07/080925

to residue 11 of SEQ ID NO 4; and iv) the asparagi ne
(Asn) residue at the position corresponding to

residue 12 of SEQ ID NGO 4. 15 22. The i nmunogl obulin

of clai my21, AnheRRhELISHEN HERYREFILARWIAR CIERIRIA Ses an

i mmunogl obul in Iight chain conprisi a vari abl e
don'BITHINREY PHE Oampﬂﬁlé&@t lnawoejggaﬂgbll@g ehadn. Piheisin sl

gr QE&L&QQ§&§H lﬂ;ﬂt &1fa1n &hpﬁs%n@&mﬂrﬁﬁ Hagfn{cglaecoﬁiﬂlé?&ntarlty—

acid sequence set forth

C O ngstarRinieg ramoaﬁ{%Rébﬁe&C@ééf@@rtb@grhmwwgw%ng ¢feast 85%
sequence ideptity 1

T n SEQ 1D NOQ% V\%grﬁg% Egm@ﬁlﬁqg%ﬁgg%gg@%ﬁce%ﬁgfOMM $kQ
gIU@hM@ﬁ%amtln) resi due at the position correspondi ng

the amno acth sehudkee R e il Gt AT g

2 3. 85Vheequenctl nleglit bathe amafo acidasleqneﬁ@e set/\i@eth & SIEQ e NO 8, wherein

vari ab omai n_of t ¢
Cors R e ety e R 0 B Srel e o
10 N reSEQ 4 6 INQ B NBEB.- 134 LEGALO02/ 30555587v1 AttyDkt
No. 050827/333624 WD 2008/ 063771 PCT/ US2007/ 080925
24. An i mmunogl obulin that specifically binds CD20,
sai d i mmnoglrabithrhihogRBWiA &ic@man, WwRerin a@lvahadlé forhdi@ bt said
chain, wherein said | nmmuno Iobulln light chain
confiif ded COMPAFSSAROBPIFGIFRTRHA TRYURE r@@ﬁ%?éﬁ%@ﬁ@&ﬁvw the
det £Kifd fMid eqhat 9 f&iIRS Irsebect ed from the group
consisting of 5 a) a CDR3 conprising the am no acid
%equence set forthin SEQ ID NO 8; and b) a CDR3
conpri siRg afh A Hcho3bMiSGAE BEEMNANI 0] Abodefas twhe?ér/ Qaid
sequence identity to the am no acid sequence set fo
i n iSEQnpZoldngs al!/\lgé‘lrléqal?pa igaugogpiRdinconpri ses t he
glutamine (@ n) residue at the position correspondi ng
to 10 residue 4 of SEQ I D NQO 8.

27. The immunoglobulin of claim 26, wherein said immunoglobulin

20 comprises a human IgG1 constant region within a heavy chain of said
immunoglobulin and a human kappa constant region within a light chain of said

immunoglobulin.

28. The immunoglobulin of claim 27, wherein said immunoglobulin
25  comprises fully or partially human framework regions within the variable domain of

said heavy chain and within the variable domain of said light chain.

29. The immunoglobulin of claim 27, wherein said immunoglobulin
comprises murine framework regions within the variable domain of said heavy chain

30  and within the variable domain of said light chain.
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25. The i munogl obulin of claim 24, wherein the
vari abl e domain of said I|ight chain conprises a
weuwphedtent arity-determ ning region 2 (CDR2) hewi/ngpobhes092s
am no acid sequence set forth in SEQ ID NO 9. 15 26.
The i mmunogl obulin of any one of clainms 21 through 25,
wherein said inmunoglobulinis an g3 kappa
i mrunoglzgbul iAR-im&noglbtiilih Mk GRefeAY difus@fD® dhéridaid
wherei n saj d i rmuno % obulin 20 conprl ses a human Idg
conEMHReL p@gxndtﬁrr\wmqﬁ idryaabielepyy CYraidamain. whergin said Vi domain is
| nrgéﬁgghggﬁglth@g@{ﬁgcﬁmw kappa constant region
within a light chaln of said inmunoglobulin. 28. The
i munog| obuI Bh of a ¥hdpmpip ompiisaigednranyag ¢Fid sequence having at
| r
1 aRhArp Ll nGRTP LA o abl auBecREL L Pk AT,
heaw;ASISiha!OrﬁSEQdeW@WerlBhe vari abl e domain of said
{Nlhg:]ta (r:lhglalnd fg Tt}e dbrgy}m&%b r#gpinnclélgéo gcu%e uc%ce having at
f r doendi% seqpgnos rndenvmytth the antieo ackt seqhﬁnee s:ba)frmhnn SEQQD%D 12
heav 0 and within the var sai d
1 ober 3 ve AmBR o bl 3y ek BR erSLRPA a5
100508 374thgdB24 WO 2008/ 063771 PCT/ US2007/ 080925 30. An
|rmunoglobullntht sp C|f|calle/ #éla 0, wherein
sai d i munogl obul } PPYRENG (ASR} ICHBP A RERAT IOV H)
dormhﬁspomﬁgairem&@i 1@7\6HSEQTIBIN‘O i13; angel ected fromthe
group consisting of: 2}? a VH donai n conpri sing. an
am no aci d sequene hdl§ Hgaagine g\ppigsiduaridheogiience
| debedpondifg ANedcNQod¢sHQIpAUENEE sel ected fromthe
5c:;roup consisting of SEQ I'D NOS: 12-18; b) a VH domain
onpri sing aR) ani h¥H 4NN SeHDEHREAAVIN#Fihicqusnsa B1VigEY,
SeaURAse: %%%@ﬁde {identif) b R AR ACh o CAY BMEGn 8EG IDAGH3,
wherein said VH domai n conprises at
| ea\slner@rn sid ¥gidgmaingemptises dt legsp pnet thadugrselgpted Grom the group
co of: i) the asparagine (Asn) residue at the
pog‘"l%ltnlsc%tnn%%forrespondl ng to residue 107 of SEQ I D NO
12; and ii) the agpar dlg denifeds\ly) resedicduthe gositidnecorresponding
05|t| to residue 110 of SEQ I D NO
200 quoS?dquf lﬁymﬁpﬁnbng%nprl sing an am no acid
Sequence havi ng ait) the asparagine (Asn) residue at the position

corresponding to residue 107 of SEQ ID NO:13; and

—_

1i1) the asparagine (Asn) residue at the position
corresponding to residue 110 of SEQ ID NO:13;

25 d) a Vg domain comprising an amino acid sequence having at
least 85% sequence identity to the amino acid sequence set forth in SEQ ID NO: 14,
wherein said Vg domain comprises at least one residue selected from the group
consisting of:

1) the alanine (Ala) residue at the position corresponding

30  to residue 103 of SEQ ID NO:14;

i) the asparagine (Asn) residue at the position
corresponding to residue 107 of SEQ ID NO:14; and
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| east 85% sequence identity to the am no acid sequence

set forth in SEQ ID NO 13, wherein said VH donain
Weuupe¥es at | east one residue sel ected fromREEUSRIOUEBI2S

consisting of: i) the alanine (Al a) residue at the

position corresponding 20 to residue 103 of SEQID

NG 13; ii) the asparagine (Asn) residue at the

position correspgndi N §sParkie 8did hespd RLidat arTRQDJsohO

13; and iii) the asparagine (Asn) residue at the

posiofieendigg i resigisnid 019 SEQ P& P:dtie 110 of SEQ I D NO

13; 25 d) a W doml{ﬂoﬁﬁﬁ'@{)ﬁl?ﬂiﬁ% A % %hglce having at
sequence having at |east 85% sequence identity to the
am lpast §%% deayerpgédrabtyde thefagyindracidsegirnes wt foh in 4EQ ID NO:15,

SV\,n e&ll?éré]% §%Ji Q’H\éq}}gﬁl%hlgrﬁ&g gpl%é& G ﬁidde%@f%lztf)e@ ?ﬁrgrtg %rﬁllﬂﬁ o

sel ecte romthe gro consi sting of:

( Al@psistegioflue at the position corresponding 30 to

resi due 103 of SEQ ID il h ine..(Asn)

resi due at the pggi ti gﬁghée%?l?lg}élﬁ%%ﬁeﬁﬁgﬁ %ea{tg%ip%lggﬁ7

of SHEGpoldiNYo riddueaichf-SEQI® NOHESGAL02/ 30555587v1

AttyDkt No. 050827/ 333624 VO a38/0 376]fl " di

PCT/ US2007/ 080925 i i | e??‘f}énea@ FETECEET g PRALE) corresponding
10r estb deseduati 03 BESHIDHED NOoIs; cor r espondi ng to resi due 110

of SEQ ID NGO 14;..e) VH domai n, conpr.i Si an..am no

aci d sequence hav'“ﬁg d easp%rﬁ%‘f‘egwge‘glﬂ%ﬂ@geﬁoalgﬁ?i ty

t 0 doftespandingtoreditueseqweBEE IBNOf ol in SEQ I D NO 15,

5 wherein said VH domain conprises at, | east ong

resi due sel ected ¥ omBhEPHRYID(AEHIFEIIET 3ty ROPILioR) ¢t he

phenyk@oadihf® I@ﬂ@lﬁ*)llb%?gggQDNO:tlhe position
corresponding to residue 31 of SEQ ID NO.15; ii) the
15l ani ne (Al a% r est Yudompin CHBPHHEY a1 HHN ¢ Eepsel hadng at

10 tR: 583 %Qtdgnsc%;?&nﬁfy, tSEHe ah{alcl\%id quentd dek fdrfh&n SEQ ID NO: 16,

aspar agi ne residue at the position
corvkesgopald Ng domaineginguizes 207asppneIEdlyepelkicied figm thangrouy )
t he, ashaiagi ne (Asn) residue at the position
corcroeszgoﬁg’?'ng to residue 110 of SEQ ID NO 15;
1) the alanine (Ala) residue at the position corresponding

20  toresidue 57 of SEQ ID NO:16;
i) the alanine (Ala) residue at the position corresponding
to residue 103 of SEQ ID NO:16;
1i1) the asparagine (Asn) residue at the position
corresponding to residue 107 of SEQ ID NO:16; and
25 ) the asparagine (Asn) residue at the position
corresponding to residue 110 of SEQ ID NO:16;

g) a Vg domain comprising an amino acid sequence having at
least 85% sequence identity to the amino acid sequence set forth in SEQ ID NO:17,
wherein said Vg domain comprises at least one residue selected from the group

30  consisting of:
1) the leucine (Leu) residue at the position corresponding
to residue 57 of SEQ ID NO:17;
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15 f) a VH domain conprising an am no aci d sequence
having at |east 85% sequence identity to the am no
wa@eiogdosxguence set forth in SEQ ID NO 16, wheCEUSR007/080925
said VH donmain conprises at |east one residue sel ected
fromthe group consisting of: i) the alanine (Al a)
residue at the position corresponding 20 to residue
57 of SEQ ID NO i}6; Itha alidife @ll@%s‘ﬁﬁle(aﬂh@)godiﬁ&i &)H@sp@hdmg
the position corresponding to residue 103 of SEQ ID
NO; to 1g5idugilP3 0@5%35%815}]87@ ne (Asn) residue at the
posi tion corresppndi N fBahGfd OUS) AGidudft 1RGSR #ibh NO
16; and 25 iv) the5]as arasﬁ?n% Q%sé regl due atSllt he
posqorfﬁmndleg)tqre@wm@SE IDM dtieand 10 of SEQ I D NO.
6; g) a VH donmi g, co I nce
5ﬁavi ng at | east 325% gg%%sg nc H?QAeSﬁ e?‘g“‘?% t e%gium&no
aci @rsggoding ® seducf IgPORSEQ IBEQ:ND aND: 17,  wherein
said VH domain coppri el >t e
fromthe gr oh Soamg rclléllgé ?%néboﬁ% n)%fﬁg%]% Qegﬁen%gk%glﬁ%ﬁ
r esleatuﬁ%sequhmepdmtlm to rheaarinespbyeduange st forthes SEQADIVO: 18,
37- LE 2/ 30 5587v1 Atty
O50RP R ST GBS GS T pe ORIGOT P 6%

10t hecoadigmigneg (Al a) residue at the position

corresponding to. resi f. SE

the asparagine (A%n) @%‘iﬁ?ﬂ}‘é‘* @?a)trﬁédc‘%ﬁ(%fh? P?Jsﬁtlon Corresl)ondmg

cortbe@pmedtmgfs]mmmodm 107 of SEQID NO 17; and 5

Iv) the asparagi ne (Asn) residue at the 03|t| on

correspondi ng to Hesi difeaspapeips @EUGFIEI}‘?\@thelpPsmﬁﬁd h)

a idrd@rmding RIS @ 8RQapIN® 1g&ci d sequence havi ng

at least 8 %sequence identity to the am no acid )

Isequence set forth)in toEgyeiry Gﬁ%/b’) rggdue ajfhepesifosedrgsnapding

don@lr&ldﬁgq@gbmml\]begﬁtm@ne residue selected from

the group 10 consisting of: i) the alanine (Al a)

reS| due at the powiti dhe sorprgspaid rgdut @ thesitige 103
of SRR RNOINiald holfSeaspaiGgine (Asn) residue at

he po

lg(grj)up

20 31. The immunoglobulin of claim 30, wherein said immunoglobulin
comprises a variable light (V1) domain, wherein said Vi, domain is selected from the
group consisting of:

a) a Vydomain comprising the sequence set forth in SEQ ID
NO:10 or SEQ ID NO:11;

25 b) a Vi domain comprising an amino acid sequence having at least

90% sequence identity to the sequence set forth in SEQ ID NO:10 or SEQ ID NO:11;
c) a Vi domain comprising an amino acid sequence having at least

85% sequence identity to the sequence set forth in SEQ ID NO:10, wherein said Vi,

domain comprises the complementarity-determining region 2 (CDR2) set forth in

30 SEQID NO:9; and
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corresponding to residue 107 of SEQID NO 18; 15 iii)
the glycine (dy) residue at the position

weoseeondi ng to residue 109 of SEQ I D NO 1BCT/EHSZH07/080925
iv) the asparagi ne (Asn) residue at the position
corresponding to residue 110 of SEQ ID NO 18. 20 31.
The i nmunogl obulin of claim30, wherein said

i mrunogl obul gp C@Wﬂdﬁﬁ§c@nﬁfﬁ[ﬂg@ﬁ|aﬁnﬂd aﬁﬁtseé ehavmg at least
domain, wherein said VL domain is selected fromthe

gr oty teaRYIce tdepigy & the sgqugnogisetdertninS EQHDNOs| Ingherpie said Vi
Seodb%ﬁ?co%?p‘nsés%ﬂe@st'oﬁe SEQ ID NG 10 or SEQID NO 11
25 b) a VL donai n conprising an am no aci d sequence
havi ng at | east 90% sr@q@émg@mn@@m -Hetgrmigng feaiog @d GBREeset
SSetfor'tRH ﬂ)§%@'a@d'\'o 10 or SEQID NO 11; ¢) a WL
domai n COI‘%I‘I sing an ami no aci d sequence havi ng at
| east 85% sequenci i dehﬂ gltltjlrrmr@ (6he resalyaentbepsesétionf or t h
in | D YL domain conprises
heC%c%é%er?P%ln%tnotrégd S t%hearam ni ng reg| on 2 (CDR2) set
forth in 30 SEQ I D NO 9; and -138 LEGAL02/ 30555587v1
At t yDkt 50827/3 624 WO 2008/ 06377 .
pCT] Us20077 088898 BT OE VTR CORPF TS g VAR
108.Ci wrislgle Ugtg®, Niviahg watreineaitviBdihsecingnice d widypeptide t o
t he sequence set forth

VL S¢ g ]?.FVE](%?.B lapléré)sacgit seﬂléeagqgit é%ét'\égf/}i]dpj’[lcehtg a sequencedselected
Conpbie ﬂﬁfgfrcaiblcbh{mﬁﬁg folibﬁéqm@ndeﬁgdt Qtthdn CEDRB)NGS2-18, and
forth in SEQ | a eglutamne(GIn)
r esVRfiRIN g1d trﬁ‘@ufﬁ)@QbN“bWeC@B"rl Yé%@éﬁ%lpﬁé t0 residue 91
of SEQ ID NO 11. 32. An immunogl obulin conprising a
vari abl e heavy (VH) domain and a_ 10 variable |ight

I3 VL) dordin, Tﬁm@@@m@g@ml@ iqlasrigi Whaseirptid Ye domain comprises
po'tﬁ@?eg é&@set?@r@h‘ﬁﬁ@@@} PNONY RREATONA¢I d sequence at
| east 90% i dentical to a sequence selected fromthe
group consisting of the sequences set forth in SEQ ID

NCS: 12- a inesald. A | ' .
speci fi cgl I yﬁg gﬂ %6%5336811%5@%@9:1{%&/3 %O%allr} aﬁnd *
of ckiablmlig®,(Virrmeim wheicth swid \dolveiam Mrmise'rss‘sie@lyptlb@e

200 easug\ne%ge I’?av n faﬁo&h 0I 4di s% elnge '(Il}Kl%astcbOQ/g 1d§Ef(8f1f 0 the sec)],ue(lmet

In Co
donfaith ira$KED H) NO 11, and wherein sald 1mmunoglobu11n spemﬁcally binds to
CD20.
35. An immunoglobulin comprising a variable heavy (Vi) domain and a

25  wvariable light (V1) domain, wherein said Vg domain comprises a polypeptide having
an amino acid sequence selected from the group consisting of SEQ NOS:12-18, and
wherein said Vi, domain comprises a polypeptide having an amino acid sequence set

forth in SEQ ID NO:10 or SEQ ID NO:11.

30 36.  The immunoglobulin of any one of claims 1 through 35 and 67, further

comprising a heterologous polypeptide fused thereto.
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variable light (VL) domain, wherein said VL domain
conprises a pol ypeptide 20 sequence havi ng an am no
w@eidoexguence at | east 90% identical to the sSBQUESE7/080925
set forth in SEQID NO 11, and wherein said
I mmunogl obulin specifically binds to CD20. 35. An
i mmunogl obul in conprising a vari able heavy (VH) domain
and a 25 varhaphBudo@Bhlid Mehy RS dhimWVh @fr&igh 33ahd o VH
domai n conprises a pol ypepti de having an ami no acid
seqiiizie sadé rapyraglobpliis cpyugHEp 28 aerstf sslqckeg fiom Beejoup
NORohdisti of 8 AkrapdRTLEQ, SHbEruYla SBHRL B pRRARh SEANR, a virus, 2
pol ypept i de having an am no acid sequence set forth
i n ISEQabplpgEal 19p@se S iPDa Nmrmadeutigy) agat, afh 8EG.
i mmunogl obulin of any one of clains 1 through 35 and
67, further conprising a heterol ogous pol ypeptide
fused t 138r et &.compa9tirE@AIDRINS OB5BEBTvdloinyDkiy dig.of claims 1
050827 .2008/ 063771 PCT/ US2007/ 080925 37.
Théﬁﬁﬁﬁgﬁggﬁ%%§¥%§:of any one of clainms 1 through 35
and 67, wherein said i nmunogl obulin is conjugated to

| ect. f t : isting.of a.
o sven oS ol oAt L othy CorEL Ol
10enzyanieble edvly (US), dothaid dffah tinmandyledutig healy chifs paiesen said Vi

nodi fi er, a pharpaceutical, agent, .and . PEG 5 3 A
conPG¥it TR TS pﬁggioﬂﬁc‘%%effl%%ﬁ%ﬂ?tm’l“inﬁ r Ona(ﬁPRé figected
of ®drki¥rdup coWi@umghs:37, and a carrier. 39. An
I sol ated pol ynucl eotide conprising a nucleic acid .
encoding a &b vat PRBIl somaaie he/ppinggaidispugrceaft forth in SEQ
I muye@l7obul i n heavy chain, wherein said VH donain
conprises at | east one conplenentarity-determ ning

13 egi on (CDR) bsel et ¥R compiiingvd i€ sqaense hagngot least
a) oS LMRefeO MRAES t&Ge bRAGININORAL ERAHENSEQ 38, HRELR said
in SEQ TD NGO 77 15 b) a CDRl conprising an am no_
aci @B kgeapreses thaphanglatenine ¢Bli) resBBosishepestia cpesnonding to

to $Q&“§V%€§§C? sequence set forth in SEQ 1D 7,

wherern sa éonpri ses the phenyl al ani ne (Phe)
resi due at the posCDR3rowmprsiestpondinegcidsequensi sdiufertly in$EQ

2OSEQdIQO!\§(%r§éEch%)ﬁ%%DR2 conprising the am no acid

sequence se fn SEQ 20 ID NOS5 or SEQ I D NO 6;
d) a CDR2 codpri sa 6DRARo@PTHING @cindns addissqaench aanimgat ddast

| ea%%% sequence identity to the amino acid sequence set forth in SEQ ID:5 or SEQ ID

NO:6, wherein said CDR2 comprises the alanine (Ala) or leucine (Leu) residue at the
position corresponding to residue 8 of SEQ ID NO:5 or SEQ ID NO:6, respectively;
25 e) a CDR3 comprising the amino acid sequence set forth in SEQ
ID NO:1, SEQ ID NO:2, SEQ ID NO:3, or SEQ ID NO:4;
f) a CDR3 comprising an amino acid sequence having at least
85% sequence identity to the amino acid sequence set forth in SEQ ID NO: 1, wherein
said CDR3 comprises at least one residue selected from the group consisting of:
30 1) the asparagine (Asn) residue at the position

corresponding to residue 9 of SEQ ID NO:1; and
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85% sequence identity to the am no acid sequence set
forth in SEQID:5 or SEQID NGO 6, wherein said CDR2
wW@eawpnexses the al anine (Ala) or |eucine (Leu) PEBUS087/080925
at the position corresponding to residue 8 of SEQ ID
NO 5 or SEQ ID NO 6, respectively; 25 e) a CDR3
conprising the am no acid sequence set forth in SEQ

I'D NO 1, SEQ ID NG 2¢h§5@arﬁ@né\@s§) reQitlucf@d fastich 4; )

a CDR3 conprising an ami no acid sequence having at
| ecfofresrendmg kygeice 2 dShRi IPN®d: t he ani no aci d

sequence set g{ or t ichR3 Shibilidhd ¥ anrilmo Xg‘@geﬁhéhce ﬁ?xjngg PR

co rises at | east one residue selected fromthe group
s teanence fdent¥g to the pménogsidaratsneresct fasth jn BIEQ Il D: twherein

4SS 5L FETI 1555 45y SRR

050827/ 333624 WO 2008/th68ade @@/r@@@@%@@@@@@ cofrieyponding

t he, r.agi (ﬁ%@ residue at the position
corrogésg@nsf%ﬁgﬁ & resi blue 12 of SEQID NGO 1; g) a CDR3

corrpri si ng an amino adhedaspaqgmm@e;nhavﬂu@atahepoemlsn 85%
ence i.dentity to ,no, acid sequence set forth
%§g Ropyti .Ozf,esl?fbﬁ r@%@%gﬁda@)m conpri ses at
1d east one resi dueiiisel abd B8garhgioe Adneregidodig tieqrsitish i Ng
[ al ani.ne e at the position
cor FEBWSRNAG Ty R0 BIHEED 1 D'NG 20 1 1) ¢ he

aspar agi ne (Agn) 4 €epRAuemptisiiduh 4H066 4di@fequence having at least
correspondl ng to residue 9 of SEQID NGO 2; and 10 iii)

t he® XeFaPagF ntrdhthe ppdtoggid squeptfesepipah i §Q ID NO:3, wherein
COr f RSOIORH L SHbrisds 4t Bbne rRufelEQ thdth ﬂl@g?oupm)ns@sn%

conprising an am no acid sequence havin | east 85%
Ixequence identityDto thralgitneglacrddusey ﬁ@%tl@eqonﬁwﬁng

I n SEQdPsNPsBo ieh8i n said CDR3 conprises at | east
one residue selected fromthe group consisting of: 15

i) the al anine (Aba) rtesisgyegiag (Ashercpided atitipposition
aopar R e i PN A Con
correspondi ng to Higsi dueaspartf aGEGIpDreNdu@at thaebsition)
20 oo B S ST Sl 1 5 3: and 1) a
CDR3 conpri s l)ng anCBRB rompuddink segienasd tequéeneg hatingd @ skt
85% sequence identity to the amino acid sequence set forth in SEQ ID NO:4, wherein
said CDR3 comprises at least one residue selected from the group consisting of:
1) the alanine (Ala) residue at the position corresponding
25  toresidue 5 of SEQ ID NO:4;
i) the asparagine (Asn) residue at the position
corresponding to residue 9 of SEQ ID NO:4;
1i1) the glycine (Gly) residue at the position corresponding
to residue 11 of SEQ ID NO:4; and
30 ) the asparagine (Asn) residue at the position
corresponding to residue 12 of SEQ ID NO:4; and
wherein an immunoglobulin comprising said Vi domain specifically binds to CD20.
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85% sequence identity to the am no acid sequence set
forth in SEQ 1D NO 4, wherein said CDR3 conprises at

WO 2wsh6dne resi due sel ected fromthe group conBCBUSI0G7/080925
of: i) the alanine (Ala) residue at the position
corresponding 25 to residue 5 of SEQID NO 4; ii) the
asparagi ne (Asn) residue at the position

corres pQIUd| ngnﬁ%la&&ﬁﬂ%ﬁcl@otﬂfe comRidiRl Ndctic Adid éncbdﬁﬁg a
gl yci ne residue at the position correspondin
lg éhti

to Yegab L)(ﬁongggﬂaglm@uaogl@ﬁan gghtlcbgln,t\ﬁl@rem said % domain
as p&%gik&% c()i%%[&neﬁﬁﬁfyddé?enﬂnlﬂ%@%99§ '((tllb%% selected grom the group

correspondi ng to residue 12
whegogsisfingrefi nmrunogl obul i n conpri sing said VH domai n

A tyDkt Mo, 850525 BRAETA S SB6A T eh ARRR e

PCTIDUS23071080925 40. An isol ated pol ynucl eoti de
conpri si ng ab?“‘:' etﬁﬁ%bﬁﬁ%fﬁ%' '&fi?é"% @% ﬁ‘&cgh&w%rat Icast

(VL) donain O munogt o ai n
Sal %W teqdoraidantitg conhe ksé® aaid sequence set forth in SEQ ID NO:g, wherein

O L Ao 5L S B D LB S e

102 hereﬁmermoféﬂBCyI[BEQt&nce set forth in SEQ ID NO 8;

and ri.sing an am Cld se
o0 Bl g SR s e i VR SRAREMR iR 16 8820
sequence set forth in SEQ ID NO 8, wherein said CDR3

conprises the glutan1ne A n) reS|due at the p03|t|on
cor r espdhdi ngh¢ Bolegd P@lgpwtlﬂe offclasmd0) whagein gaid whdpwpip

an doMpitQal @bl hdVifeahPihdb A8d S&fufnc¥l e dOARINBEQ ID NO:9.
specifically binds to CD20. 41. The isol ated

ol ynucl eoti de of claim40, wherein said VL donain

conprises a @QRs?olal?éﬂ\glﬂMuElQ@ﬂd%%ﬁﬁﬁnﬁﬁg Qn&?&@m&céﬁhg a
forth in SEQ I I solat ed

pol xanallp bestvly d€nclompi iap gmaupegdebaiie hepyy ¢hamodgiangsaad Vu
var&§$ﬁ Q&Q¥&iﬂ&%ﬁe%ﬁﬁﬁéﬁnﬁﬁmggf'”““n°g|°bU|'n heavy

chal n, ereln sal omal n”is selected fromthe
group consi stj ng @Vﬁdaymacwmpmmmgﬂmvnummwndsnngwahmnmgm

2()a min le%st ?6% ?equglgcu gc?ﬁ%ﬁl‘a/q VI grgln% aalél r%% uegcgl tglg?tgd/ %r? 5 %rﬁlg)
grampmmﬁ@n$SEQHDg«D$1$EQ I D NCS.12 18;

b) a Vg domain comprising an amino acid sequence having at
least 85% sequence identity to the amino acid sequence set forth in SEQ ID NO:12,
wherein said Vg domain comprises at least one residue selected from the group

25  consisting of:
1) the asparagine (Asn) residue at the position
corresponding to residue 107 of SEQ ID NO:12; and
i) the asparagine (Asn) residue at the position

corresponding to residue 110 of SEQ ID NO:12;
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b) a VH domain conprising an am no acid sequence

having at |east 85% sequence identity to the am no
wa@eiogdosxguence set forth in SEQ ID NO 12, wheCEUSR007/080925

said VH donmain conprises at |east one residue sel ected

fromthe group 25 consisting of: i) the asparagi ne

(Asn) residue at the position corresponding to

residue 107 f SEQv] Bod¥%h cdmpridiifan drﬁm(”ih@dﬁaﬁﬁ&{c@ﬁdt\n@g at

(Asn) residue at the position correspondin

r eslpaitids e 1esugtce Sfenfifyro fgoamino aCJdlwguenEfE@Aqutilﬂe §E@§@@W 13,

At t it Nag v 082if/ c%l%ﬁﬁ?eé aM@asgg&SljeQ@t%%zl%cted from the group
PCT/ US2007/ 080925 <¢) a VH domali n conprising an afm no

am@ngétquehﬁce having at | east 85% sequence identity to

4 he am no acid Segue_nccﬁe ﬁ%mé‘@g&sﬂ%étldﬁe§ﬁﬁ?e bg%ltll\g} cotray ondlng

wherein said VH domai n conpri east one resi

seltectsatie flODof SHIYNOUS; consisting of 5 i) the
al anine (Al a) resjdue GO ng
to residue 103 of )SEQt %ask%g%lggé&s% I%?]ﬁle %élga}%ggg}ﬁe
( Asmvjrespesdidgie Iasldltehléw POSEQIIDMNO:¢&ranéspondi ng to

resi due 107 of SE ragi ne
(Asn) residue at the p@%sp?%?ne% ﬁzrc?F‘)Fhé%%gl?w gio?o
10r esdoetdepoirdifg af reSRQ 11D oRSEQIB;NG@)3;:2a VH donai n

conprising an,_am n ci d sequence havin I eas t .85%
Comence D A A SR e b i tegu et DR

i N 18EE8 %D ddenctAdentihe kiRl afis@dcill JéthGhodRit EbrthQﬁfEEQSIBSN@tM,
| east ane resi due sel ect ed from the group consjsting
of : Wheip yaid N damaiicRRPLiSs &) e%Séglileore%d%tseleﬁ@ Hewiths gaup
cordogsipaRdirng to residue 103 of SEQ ID NO 14; ii)

t he asparagi ne (Asn) residue at the position
Ixorresponding to ¥esi digalanr @fla)geuept Roposiion eergsponding

i) &R 36PEFSEGTRNIH14 Asp) residue at the position
20 corresponding to residue 110 of SEQ ID NO 14; e) a

VH domai n conpri siing dhe @niaginacisd) weiduedidle mampmg at

A b e R o W v

conpri ses at | easiii) onehe @pirticaecid eAgg teedué atghe pdsaiogr oup
20 corresponding to residue 110 of SEQ ID NO:14;

e) a Vg domain comprising an amino acid sequence having at
least 85% sequence identity to the amino acid sequence set forth in SEQ ID NO:15,
wherein said Vg domain comprises at least one residue selected from the group
consisting of:

25 1) the phenylalanine (Phe) residue at the position
corresponding to residue 31 of SEQ ID NO:15;
i) the alanine (Ala) residue at the position corresponding
to residue 103 of SEQ ID NO:15;
1i1) the asparagine (Asn) residue at the position
30  corresponding to residue 107 of SEQ ID NO:15; and
) the asparagine (Asn) residue at the position

corresponding to residue 110 of SEQ ID NO:15;
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consisting of: 25 i) the phenyl al ani ne (Phe) residue
at the position corresponding to residue 31 of SEQ ID
WONEN08HB63771 ) t he al anine (Al a) residue at the pRSI/US2907/080925
corresponding to residue 103 of SEQ ID NO 15; iii)
the asparagi ne (Asn) residue at the position 30
corresponding to residue 107 of SEQ ID NO 15; and iv)

the asparagi pe (Asq) dBﬁ&h@Qﬁplﬁmé'ﬁﬁnﬁQ@h&d fuence having at
corresponding to residue 110 of SEQ ID NO 15; -143-

L EGRSHD7 2 0B BSIE 74entinte iremingrcidsgenes st iutian GEQ 1D NO:16,
20034 D863 Zﬁ&vﬁ%&klﬁ%@%ﬁ&% Q92at ofd) reﬁdl}é@eféet@@rram the groun

conprising an amno acid sequence having at |east
seqqspéﬁ&telgloﬂentlty to the am no aci d sequence set forth

§n SEQ ID NG 16’1) mgl:l:eteéel% ?@%Aqa)\{gél(glgmh@ e doﬁ%scpoﬂéhng

| east one residue sel e group consisting
of 6 ré¢sjdut @ obPR@IPS:M:;a) residue at the position

corr .eSpondi ng t O r es'tauﬁ%rﬁge %1@%&%%% MQ os]ft%né rl%sdooﬂ(%ng

al anine (Al a) re3|)due Ion cor es ondi
t 0 toesidio @03 B3SHD IESEQ 1D NO 16; iii) the asparagine

(Asn) residue at ition 0 corr ndi n
oot Hue 107 of e T 0 R iRng i f G EE iR ab e
10( Asgojrespeadidg e adidici®7pd SEQIIDNO:¢oranéspondi ng to

resi due 110 of SE ;. 16;. a VH domain ..
YRR Ly SRR A T

corrprl Si ng an am

seqieRgRndidett ediduct IQ0thsE@TDMND:a6;i d sequence set forth
in SEQID NO 17, 15 wherein said VH domal n conﬁrl_ses
at |east oneftesitlfe IeBPBEPBArIT RGO AHBO gidtgguence having at

congisps N defncelidentiQo HRUGI i MEack - &Hlent & &t QI8 1ﬁttsEQh9 NO:17,
1£ sition corresponding to residue 57 of SEQ I D NO
2

: whargin sz Vaidampineomarisey atleast egercsductsplectpd Spmjthmeroup
corcrogscig}g%q)if:ng 20 to residue 103 of SEQ ID NGO 17;
iii) the asparagine (Asn? resi due at the position '
correspondi ng to Pesi duelcndre GruSEGIYcRt NEPosition eprgsponding

to residue 57 of SEQ ID NO:17;
i) the alanine (Ala) residue at the position corresponding
20  toresidue 103 of SEQ ID NO:17;
1i1) the asparagine (Asn) residue at the position
corresponding to residue 107 of SEQ ID NO:17; and
) the asparagine (Asn) residue at the position
corresponding to residue 110 of SEQ ID NO:17; and
25 h) a Vg domain comprising an amino acid sequence having at
least 85% sequence identity to the amino acid sequence set forth in SEQ ID NO: 18,
wherein said Vg domain comprises at least one residue selected from the group
consisting of:
1) the alanine (Ala) residue at the position corresponding
30  toresidue 103 of SEQ ID NO:18;
i) the asparagine (Asn) residue at the position

corresponding to residue 107 of SEQ ID NO:18; and
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iv) the asparagi ne (Asn) residue at the position

corresponding to residue 110 of SEQ ID NO 17; and 25
W2008/08817domai n conpri sing an am no aci d sequePCBEUS2007/080925

having at |east 85% sequence identity to the am no

acid sequence set forth in SEQ ID NO 18, wherein

said VH domai n conprises at | east one residue sel ected

fromthe group cgpsi shd YR (GLredillR RtRMoNBod Ar@dponding

residue at the position corresponding 30 to residue

10§06$51@E@?§$@@NQ3W aghe asparagi ne (Asn) residue

at the position gor rafPaRHkaR: Lnl £3UAUA L@ SEQ

ID NO 18; and - 144 LEGALO2/30555587v1 AttyDkt No.

050827irR8de2 % redlwod /06 8BQ 1D NeCT¥:US2007/ 080925 i)

h i ' : . i ti . .
S or bl s Ao ob 82k i I QR hysPRigieey bindi s 020
iv) the asparagi ne (Asn) residue at the position

cor r espdddi ngh¢ soleed pdiyeuclbldodt BEQ 42DvMNDrin 384 Var domain is
e e R
pol ofr3EC) BoNOAa9e@P. cl ai m 42, wherein said VH donain is

1Oencoded by a nucleic acid conprising a sequence
selected fromthe group consisting of SEQID

NCS: 19- 22, 1@;n4§h|1atq!&’pdl}81fllglabt&ﬁ cP@byIRECA @tﬁild:id%lid er}cloding a
conpr. si ucl el c acli.d encodl . ari e lignt .
(VLR 85 el 6‘6%‘6‘%%?‘%’1‘{}19 lighiehhar Kre g { gomain

sai ifl sdfbetHOraHh the gtRipeBhREedr:f rom the group consisting
of : a) a VL domai n_conprising the sequence set forth

in SEQ ID 18 NO a0 rdpmapcompringsg the seqyyncg spfodpipeiER 1D

1£0MOI19iRIE@NDAND:AP. aci d sequence having at |east 90%
sequence identity to the sequence set forth in SEQ ID

NO 10 or SED | D NG damain ceimprising|an gayiag aidss A shayi e least

am ' j t 11-
o 98 00 RS sty e SO SEO, -1

wher ei n sai devL 2V dowai eorsprivpigias @guitdrsid sequence having at least
COrRLEIILR] 40 ) S LALIR, LMD sl FPRB) R ehaf i v,
20am dvmaarcéohpsisciubnoentandantgitatetéreasing region 2 (CDR2) set forth in
SEQ ID NO:9; and
d) a Vi domain comprising an amino acid sequence having at least
85% sequence identity to the sequence set forth in SEQ ID NO:11, wherein said Vi,
domain comprises at least one of’
25 1) the complementarity-determining region 2 (CDR2) set
forth in SEQ ID NO:9; and
i) the glutamine (Gln) residue at the position
corresponding to residue 91 of SEQ ID NO:11;
wherein an immunoglobulin comprising said Vi domain specifically binds CD20.
30
45. A composition comprising the polynucleotide of any one of claims 39

through 44.
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85% sequence identity to the sequence set forth in SEQ
ID NO 11, wherein said VL donmain conprises at | east
wo@rw8/0637725 i) the conpl enentarity-determn ni ngPCEYS2907/@80925
(CDR2) set forthin SEQID NO9; and ii) the
glutamine (G@n) residue at the position corresponding
to residue 91 of SEQ ID NO 11; wherei n an
i munoglsgbul AN, c6@PRIhysHs G t%oqiynvae&mmfanﬁmwfﬁlaﬁ@@y
bi nds CD20. 30 45. conposition conprising t
pol hroueh &bt i de of any one of claims 39 through 44.
-145- LEGALO2/ 30555587v1 AttyDkt No. 050827/ 333624 WO
2008/ 063771 PCT/ US2007/ 080925 46. A vector conprising
the pol yiucl &b vageor of clainy4@mdicistn seldaiomugeptide iy angtphly
544 asSbi te-ﬁhﬁth LQabeePf claim46, wherein said
pol ynuc eot | I's operably 5 associated with a
pronoter. 48. A vector conprising the pol ynucl eoti de
of ‘any Qe of \% t%%gﬁnp?h%i Z1!'1%e’p0 ugleot?’de of (35}160 clalms 39, 42,
pol ynucl eoti de conpri'si n§ ere aci denco
v arana BB ,eanld|agnhtyn(1¢1/t<)tlde dmnmsnngm‘ nuahnq mmﬂmo«gim:g)aﬂarmbllmhg}mt(VL)
10. 49. Vbei ” claima48, wherein said VL
do Olll}?l%%fr’?ﬁr"?lglé‘gogio 8?1)15 it ari ty- det ermining region
18 (CDR3) having the am no aC| d sequence set forth in
gngdl 5 ai VLTé%YFﬁfOﬁ ogaﬁla], é%gv Ergl%fsal%l& c{n rrﬁl?ri co\/\rfilqp?irseesl al
C ONgohpIERthaFityl YetEHiBidiefioR g (CDBB Pihvhg(thd¥R2iho BAY bdt@leddd Set
am no, acid sequence set forth in SEQID NO 9. 51. The
veciosh o3E %FR/N{%% of claims 48 through 50, wherein
said 20 pol ynucl eoti de encodi ng said VH donmai n and
a| d pol ynucl eoti de encodi ng said VL domain are fused
Sn fr am§)6 ar dhevectar ghelain Hbavheicbrieil saidnyy] domginsastpeipes 2
opeaoﬁl%hexﬁlenaﬁgp@ét@}ﬁlﬁﬂng RELEWEBR2 AR Re £RRE 308 \ueie set
into a singleé-chain antrbody or antigen- binding
f r digrie it SEQEP 86X9. 25 52. The vector of any one of
clainms 48 through 50, wherein said polynucleotide
encodi ng said VH donmai n and sai d pol ynucl eoti de
encodi nglsai dhaAector of any one of claims 48 through 50, wherein said

20 polynucleotide encoding said Vi domain and said polynucleotide encoding said Vi,
domain are fused in frame, are co-transcribed from a single promoter operably
associated therewith, and are cotranslated into a single-chain antibody or antigen-

binding fragment thereof.

25 52. The vector of any one of claims 48 through 50, wherein said
polynucleotide encoding said Vi domain and said polynucleotide encoding said Vi,
domain are co-transcribed from a single promoter operably associated therewith, but

are separately translated.

30 53. The vector of claim 52, further comprising an IRES sequence disposed
between said polynucleotide encoding said Vi domain and said polynucleotide
encoding said Vi, domain.
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domain are co-transcribed froma single pronoter
operably associated therewith, but are separately
wa easobHred. 30 53. The vector of claimb52, fur€riEs2007/080925
conprising an | RES sequence di sposed between said
pol ynucl eoti de encodi ng said VH domain and sai d
pol ynucl eoti de encoding said VL domain. - 146
LEGALO2/ 30555587v1 AttyDkt No. 050827/333624 WO
2008/ 063771 PCT/ US2007/ 080925 @ 54. The vector of any
one of cAfai mdhagectdipbeyrnsof clapnsAsithroug 39, wherein said
pol Wﬁbl@@ﬁde@ﬁco@lﬂ&%gfdr\g{ @d?ﬁa% M’d sgi‘a%l}ﬂuﬁ&gldé @héii)dlng said Vi,
po nucl eot1 de encoding said domain are separately
i1} e separtebhirais¢thgd. oypel bﬁamg/om%bmswwdwthﬁ gparate
segﬁgﬁggrS pronmoter. 55. The vector of claim 54,
wherein said separate pronoters are copies of the
same pronoter. 10 56. The vector of claimb54, wherein
sai d Sepgr at %hgve%m ?El%tnﬁgé? Wi in sagl élargtg fom%z S ﬁF copies of
conposi tTon conp ctor ne o ai'ms
46thhmmugnmn5ﬁr 15 58 A conp03|t|on conprising the
i mmunogl obulin of claim1l. 59. A host cell conprising
t he pol ynucl eoti de of any one of clains 39 through
144. 20 66. AThesdctsef tlai@0frmhsictigaidiepar@e p@motdrs &8 yion-
one of. clainms 46 through 56. 61. A nethod of
pr o' odeitic %g an i mmunogl obul in that specifically binds to
CD20, conprising culturing the host cell of clain159
or 60, and recovering said 25 i munogl obul i
i mrunoglPbul PrEopPetitidePniyising dhenssRbef a8y obs %ﬁ qlﬁnm 46 @@ugh
Thesg, mmunogl obul i n of cl aim 62, wherein said
i mmunogl obulin is an 30 1gGlL kappa i mmunogl obul i n.
15147- LEGAL0O2/ 30555587v1 AttyDkt No. 050827/333624 WD
2008/ 063¢71 RCTAISAA07LARNRRE neihmyTbgobiTURERl PRI I 1

of claim 63, wherein said i nmunogl obu

U

59. A host cell comprising the polynucleotide of any one of claims 39
through 44.
20
60. A host cell comprising the vector of any one of claims 46 through 56.

61. A method of producing an immunoglobulin that specifically binds to
CD20, comprising culturing the host cell of claim 59 or 60, and recovering said
25  immunoglobulin.

62.  An immunoglobulin produced by the method of claim 61.

63. The immunoglobulin of claim 62, wherein said immunoglobulin is an

30 IgGl kappa immunoglobulin.
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conprises a human I gGl constant region within a heavy
chain of said inmmunoglobulin and a human kappa
WQ@w8M63171 region within a |ight chain of said PCT/US2007/080925
i mmunogl obulin. 5 65. The i munogl obulin of claim&64,
wherei n said i munogl obulin conprises fully or
partially human framework regions within the VH domain
of sai d g4heavye phiahdd @Bammtchuua 68 NeheYdin §008H Auelobatis
light chain. 10 66. %he i munogl obul i n of cl ai m 64,
Wwh eFOBIPRISS & e g mlogangiBf rpgion wiskip pihsdy chiipioheid
fr aiHﬁ%B%lo&ﬁ&' a‘ﬂ@% h‘&fn&ﬁ‘kibp& Bénsidht @gﬁﬁbv‘i}hfﬁfa 1RA haleF\WYid
chain an he VL domain of said |ight chain.
671Hmmmpﬂﬁhﬁ@globulln that specifically binds CD20,
erein said 15 i munogl obulin conprises a variable
light (VL) domain, where said VL domain is selected
f r om t hé5gr oilipe womwiogtobulgn affclaim)v4awhdreid saidhimmunoglobulin

F"B%R%Q‘uliy p%ﬁﬂﬂ? E}Erga Sﬁgmgn\&orlg Eﬁ s %IIZth tPe V I\%I%aln 8{: Sc?ld

seduenp@whamdmgmanhé§aﬂmnmﬁ©f909hgquEmce |dent|ty to

t he sequence set forth in SEQID NO 10 or SEQ I D NO

11; c¢) a VL dommin conprising an am no acid sequence
1thavi ng &b. | eakt inBbOmogRGulenee ldit@n] wWhereih Saill emseGUBOGE

set forth in SEQ ID NO .10, wherei aid VL . domain .

corfSPLRS e G abe g GRoH T sty PN SRt iy and

VL Wi VG QidpfaisSiMgd digh@khino aci d sequence having at

| east 25 85% sequence identity to the sequence set

forth in SEQ ID NGO 11, wherein said VL domain

conpri sy, at AhgA&tun@NSouBh thak Ipctifigal SR sT@20f @hdrRinisHid
SEQIDNOY9; and ii) the glutamnée (@ n) residue at

1% hemmglpglpblﬂm COBPFIES ﬁdﬁﬂ@%hghé (Yiedlpengia, whergpaidiEgdenmin is

NO: o %O #0555587v1 AttyDkt No.
050827/ 333624 2008/0 771 PCT/ US2007/ 080925 68. A

met hod for tekatifny dovamnsempiisingths sdsjuerse setviprglr i SEQ ID

saiﬁoqg%ggngﬁ}@§§pC|ated wi th CD20-expressing cells
in said subject, conprising adm nistering to said

subj ect an ebf ectd Vedammuntmpising ag @mposicid ssquence having at least
o RE) Rt N TTLASLL AL oA S RNDA ARKERND €611
c) a Vi domain comprising an amino acid sequence having at least
85% sequence identity to the sequence set forth in SEQ ID NO:10, wherein said Vi,
domain comprises the CDR2 set forth in SEQ ID NO:9; and
d) a Vi domain comprising an amino acid sequence having at least
25  85% sequence identity to the sequence set forth in SEQ ID NO:11, wherein said Vi,
domain comprises at least one of:
1) the CDR2 set forth in SEQ ID NO:9; and
i) the glutamine (Gln) residue at the position
corresponding to residue 91 of SEQ ID NO:11.
30
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5 69. The nethod of claim68, wherein said cancer is
sel ected fromthe group consisting of a non-Hodgkins

wo ywpkeatal chronic | ynphocytic | eukem a, mnul tPEI/ES2007/080925
nyel oma, B cell |ynphona, high-grade B cell |ynphona
i nternedi ate- grade B cell |ynphona, | ow grade B cel
| ynphoma, B cell acute |ynpohoblastic 10 | eukem a,
nmyel obl g8t i ¢ Al Ruk&MofiresAnE a CRREKIL A s§bjlitSPRSER saf@eanfer is
met hod for inhibiting growth or differentiation of a
norareicigdmah EP2¢eipressigs agisilk faigsubisat aXpTivg esdminigering to
Cel daidMubRct@R cBELRE bLinbEnt JFREhpRitioh 'E&npﬂim%tﬂé’ GhRRMYeldBylin
according to any one of clainms 1 through 37 and 6%. 15
71. acporgiag ohyfase of elhintsilithieyely? ovdw7of cancer cel |'s of

cell lineage, conprising contacting said cancer

cells wwth an effective anount of the i nmunogl obulin
accor di Mg t o Thapethné odlainl & wherdintshid gamphr 8 Zelegtell Bym tH20

72. f Iy - ' h K
T2 TR o B LIS A0S B,
of muatipltlagglonmnsBlcylinpiama, dighegrade B yelplyophémeg intermediate-

| eukem [ tiple el , cell | ona .

i ey Serdt Tmbfee s SR P ma G dqwraotlarte
10 y niplileia, nlyelwbBstadeukBmie bhhd Hydghiiondiseakk. cel | acut e

| ynpohobl astic | eukem a, nyel obl astic | eukem a, and

Hodgki n's di sease. 25 73. A nmethod for treating an

aut oi mmyoe diASRaR&] F inhibit @ @I LY diffice@afRn of B nérmal human B

subj ect, wherein said disease is associated wth

DX Sopneisiae Reptecsing saiql f cglhiwith a8 gHipctive ameyipt thej ng

adniMubb8ObIG deordiath & SyRhe6t clams afifiBedH anampunt  of

the i nmunogl obulin according to any one of clains 1
1Y hrough 37 and 67. 30 -149- LEGALO2/30555587v1 AttyDkt

No. 050827/ 333800 | %ﬁ{n%ﬁﬁv\%‘%ﬂ oPGhEHRAOA D&Y Areage,

74. The nethod of claim 73, wherein said autol nmune
di swaweisipg conifatingrmd enngergiclevilean effesayeamadt ¢frtham t he
gr oy | St ] t-hefmiesus
(SEE@P&ggéggﬁﬁEgﬁgﬁé?MﬁgggéSﬂggﬁgﬁngﬁggarcokgbsis,
juvenile arthritis, rheumatoid arthritis, psoriatic
AT tios, RELLGESY SYOLROTwn ARIOSHY SR cficer
gouty arthritrs, rejec?ﬁoh of "an or gan or {7 S3ué
t r ankpleafibm the gbtp wesstig dfash-Hbidgldaslgmphernd, chiphie lymphocytic

scl.er,0si.s er |.gE ndr.o olvarteritis,nodosa,
o U S g e S e PO teb s B arRstRR:
di siersredidt-ghne B cdil Baghema dewigatlc B d@dils@asi®ma, B cell acute
(glute&k%?nsitive

lymp astic leukemia, myeloblastic leukemia, and Hodgkin’s disease.
25
73. A method for treating an autoimmune disease or inflammatory disease
in a subject, wherein said disease is associated with CD20-expressing cells in said
subject, comprising administering to said subject an effective amount of the
immunoglobulin according to any one of claims 1 through 37 and 67.
30
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ent eropat hy), autoi mmune hepatitis, pernicious anem a,

aut oi mmune henol ytic anem a, psoriasis, scleroderm,
WOpmsNessni a gravi s, autoi nmune thronbocyt openi BCT/0S2007/080925

purpura, autoinmune thyroiditis, Gave's disease,

Hashinoto's thyroiditis, inmmune conplex disease,

chronic fatigue inmmune dysfunction syndrome (CFIDS),

pol ynyosiyt i s TROEhe@Bd GBLARYBS vhérSin sslméetghﬂ{ama dMedr
t hronbol ysi s, cardi onyopathy, penphigus vul garis,

um%ﬁl y fiseasa tsiselpipd Fo1B isegraup coRyINEiE @b sYsEmiq{pes |

angdriRGtobus (SEEﬁBﬁE(ﬁé 1UFRS, |11!1ptu§‘§ephhﬁp%a1%®1dgsls 1%uveﬁﬂ:dart'f]irltls
del ayed-type hypersensitivity, allergy or allergic 15

d i gepaeios! ardisitinmeoriadh ity itst Reitgs's Sﬁlﬁmﬁm% mikylaingepgidglitis,
g&}& Qﬂﬁ{tfg Sﬂeﬁ):mon 99 | an gleﬁs@ﬁé ﬂra{ﬂs antaérliﬁ (f%‘%lfs hggtqilse

i tant contact er tIS urtecarl a |ae )
aI maikttpye, scleatshehmdgérsmdrsme,ms@utmttmr@dOﬂamrUpﬂaw biligry cirrhosis,

:AIn fZILfﬁg%{q?% M%vnéf %B@&s@ ! @r% ﬁ gtl,)asuy Iel?ac? :di:l'srgr%gs%lrltﬁn—sensitive

| Sease, FORTC T
demyebpnmnjmgnpmhmmhmmomaphymmﬁﬁm%ﬁnaAmphmnm&d&ubb@a
osition co | obulin [

A R e

10L Epib (k[ 305 mbm8d thirofditiy, DidveNalise@eOB 2shimd 36 Bdroiditis, immune
complex disease, chronic fatigue immune dysfunction syndrome (CFIDS),
polymyositis and dermatomyositis, cryoglobulinemia, thrombolysis, cardiomyopathy,
pemphigus vulgaris, pulmonary interstitial fibrosis, sarcoidosis, Type I and Type 11
diabetes mellitus, type 1, 2, 3, and 4 delayed-type hypersensitivity, allergy or allergic

15 disorders, asthma, Churg-Strauss syndrome (allergic granulomatosis), atopic
dermatitis, allergic and irritant contact dermatitis, urtecaria, [gE-mediated allergy,
atherosclerosis, vasculitis, idiopathic inflammatory myopathies, hemolytic disease,

Alzheimer's disease, and chronic inflammatory demyelinating polyneuropathy.

20 75. A pharmaceutical composition comprising the immunoglobulin

according to any one of claims 1 through 37 and 67.
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