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ANTI - CD20 THERAPEUTI C COVPCSI TI ONS AND METHODS FI ELD

OF THE I NVENTI ON [ 0001] The invention provides
wombeidealzs and net hods for treatnent of di Sea®ex/uUS2008/007464

i nvol vi ng aberrant B-cell activity, using a

CD20- speci fic binding nol ecule. The conpositions

di scl osed herein are useful for the treatnent and

di agnosis of B-cell disorders, such as B-cell

AR SRR oSS NS AR ans e

system protects the body from danage from foreign
subst ances and pat hogens. One way in which the immune

system prot ects tl?IEltlb&F THERINFEXNRION on of

EROO0) < A It Pl ol PR KB o i Bpgiseases

involvirgsdberramdd -3¢ e a&ﬁ&tyl’ us:ihg QICDL0-secifivy ihgifg TdledaéI CEhOT
pat hogen. [0003] In sone instances though, the human

compaiias lssgwﬁ%%hﬁrelarﬁae ugsdeli for theitreptmend apd |dwpﬁaé 9f Becedlrdisorders,
such agrﬁ e MR 'M?&@Xﬁ&ﬁ%u&o? gé/%sgs and di sease results.

re ar numer ous cancers I'nvol ve uncontrol |l ed
proliferation of B-cells. There are al so nunerous

2t bodt es ¢ hat BACKCRUDND BsGrRAToNy of gn "
Sfﬁbﬁ dlgnﬁﬁ% ] RAL HRORRRan hMfnd §sRA boi&ks the %o@? &6m damage

ition, theré are nunerous autol hmune and
from fomgneﬂvhaamq‘z agd pathogenst Kte way il whicBthpeimmgunesystesi protects the

oy 8} PSR e SEFIR! s SR PRRRIS TR e o

antibo@id$ thaR¥md it&)\Vadld\ih BEmBcaRk Infedidr® HeBrt@fibH 6f, a foreign substance or
aut oi nmune-prone mce deficient in B-cells do not

pathoggay e| op aut oi mmune k| dney di sease, vasculitis or

ST T T T 0

lymphm}cés dflth¢ hyrmas anmulle S\itdrs, ngtw@r atdditfelasd ®Riilts. MThere are numerous

nogl obul i n production, dog _devel gp aut oi nmune
canceraW@Egsv@ngneanm&edgahf%an. GhBhreells yI hets ik also amerows

autoimg?ﬂa}:y e d&dses %1923911 013&9 %rééﬁc’t oh 3¢ 'aﬁl%dd‘i& thﬁafnsgaﬁ %k \)ﬁldmg to

an I nt egr devel opnent aut o1 nmun
foreigrdsubomaecs a{nﬁ@ﬂtﬁog&as; biridstotparts béthededyi 1n adtitign, nh)dre atﬁ mnnerous

on the|r sur face. first. hu
sutoinfpison nfifume Rl A Ris BahgNEBEIECr okt BYRgpes oF example,
o RS B3 iy byt SR Ot e

involvingdi-cellss Hesekample, autpmamungtproac pvigy defirientdn Buerllsdlo not develop

nsi t he.ce 9388
autoimi\e Mgy 3tiseEte, yprehlUSa woativomisenirm RmE ik et B LA Med
1994, 180:1295-308). BatpreSiityd thyseRiusitintteDHrod insceQhatiPodsd¥® B-cells but

cells. Natural l|igands for CD20 have not been

are defidesytiin fmmynogiabulimerogustian, da develempgoimmpne dispases whewjnduced
expu Sy T ATY B4 199 0o QOB EREL o oy
integraV r@biin dévwelopnteng bHavtbimmune disease.

[0004] B-cells can be identified by molecules on their cell surface. CD20 was the
first human B-cell lineage-specific surface molecule identified by a monoclonal antibody. It
is a non-glycosylated, hydrophobic 35 kDa B-cell transmembrane phosphoprotein that has
both its amino and carboxy ends situated inside the cell. Einfeld et al., EMBO J. 1988,

7:711-17. CD20 is expressed by all normal mature B-cells, but is not expressed by precursor
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of B-cells. (Cark et al, Proc. Natl Acad. Sci. USA
1986, 83:4494-98). Extensive crosslinking of CD20 can

wo fgsieR7apopt osis in B | ynphoma cel |l |ines (Shan/ed2008/007464
al ., Blood 1998, 91:1644-52), and cross-|inking of

Bty LG SGhlhac b QOB o B! B B 62Scrion
of CDZ(harB}dell:biodngy if otill incampllgelyamdeistoedt ed by neasuri ng

(BRS5] L "Corbaly ahis DA oRghIonal grbos 1%&%%2@%@;2 $Pability and growth
of B- ceTHe"(éfaﬂE B all, 'Pr@éd Ndt). Aali BEUSA 986, 881404198, PMtensive cross-
'ement and ADCC nechani sms, Fc-receptor bindi ng by

llnklngaéﬁmmc@zdumptoman Bahmﬂboma@sllulmew(smnwayl pandtle%

i s of b 0 ,cross-|

91:1643 50 80sFosSirkine FIR0RL 67 U5 el oo el (R ipls o igease the
magnith@eaidhhahcd thekihetiy §oN€ pRal itfan Sdudtbh) fBBB)SE&n;BlB agl deferyedas

dependent upon Fc-receptor binding ]X t he CD20
measurm@nghogphqrw@gyn @ﬁgﬁgﬂgﬁbst@tesa( eany et al., J. Immunol. 1993,

n y: I
534G ShARE AR 18300n 9 bt T Ay gha avcc
mechaiehy,fepiecefgtox Bindinglby cettaml CD2EM3DodlondlM8ibodied in divd iay
promotp BRIPSO! BT Ennt B i 51 CO IO 85> DakingaGBISkFbMh the theory
that eff@étﬁ)é%@és JF1e4920 tHeRIpH I hflah WinFlhdiiA iPDSCRY Mok %d@gmay be
hi's was recognl zed as an 1 nportant feature for

dependlehtstwpyF cetfeca;toebxhdmglhyghaﬁiﬁwsnmﬁoral amtrqug (Bnkoshi et al., J.

Immun ??fl%lg()@gh ﬁ?%‘rﬁﬁ %T 1r}§§§ﬂvn\?cfs ﬂgmluﬁfp I s patallmelplé aomams in

the CD9€ bRk fRld @RaNEMBR) ls1938d7 IW!IWaSt &lenRbeidler al., J .E
© re? g/trll)sgtgu@grless et al., Blood 1987 69: 5&l e P

Med. 1?8)8)@6]7 lgéééﬁs&fﬂﬂﬂr qbdl.. dadramend. 1988, 514hl4§&8-é§2)4)2391§vent CD20
1nternaanzﬁ(2% gt%lf Fﬁlebrogb/%%l(c*:@g %rn tﬁlg}%{agt %%gg% @ gé Iﬂn Frrtl)}%c?rtant feature for

therapy&ﬂ‘ B-36H ﬁf’aﬂhknad&‘iés&ﬁhdnrﬁmhﬁﬁélCDm 161Gl @at dntibudye VRS, was injected
B-cells can be regenerated from CD20 negati ve

r mal
into patagas withBreel banrhomay sysultiiedn sigaificant denletion efgngligngnt cells and
r gni fi cant
partial ?1%1%11 p‘ﬁ%%gg?"g% 6%0%8%06@06?2 g?a)?g# essed by
1@006jn zBﬁcaum naemaf mBaure Bl-cedls lag;brexprelss: Cmmngoﬂamt 8&-tells are

ceptee SRR 20 Bl LR ot (B0 B Shobs). KRR

treatme® 156&)%;%&&' Wl‘:ﬁﬁbhﬁalllﬁléglmaﬁ bqug)&le%a?ea hemetobe n@ga‘uve B-
good target for therapy of B-cell |ynphonma, CLL, and

cell pregutsers; tiesefarse pationtamgatéd With enti-<CR2Gthcrapyldogwt expertence
i niﬁcd flease 0et| oleo%%{l O her B-cell disorders include
g AN STRREREPR* 8% %% es i n whi ch aut oanti bodi es are

OGNy C ETD2VI IS dxPrdsherl B inhBEeint tells sTB-0éll Bngﬁil in‘élddilﬁ B-cell
pl asma cells. [0008] The use of nonocl onal antibo

lymphqrmo@)d ¢hiprjedymphasytie dkemin(diler 620445 n9t @wmseg@badn@hgnancles
of pre-l?-h:%llsc' Lé[lé §€ake %{r&)"ﬁ%fas&ﬂ]h %rﬁ1a g\]sytﬁ'}g\ﬁll agcl mgsbtgleg%t for

heraipeu Ic str

therapyt dfeB-aglé it psisonag }QTLCD; add athér disedsenid whicdi Bl-gelllﬁiﬁd invdlved in the
(R TUXAN), trastuzumab,

t
disease aigifay &ﬂgﬁfaﬁ&s SiéP)F(F%BS( gl aytaimERe disgates I WhiFhand
autoant%@ﬁéézagg?%dgéaﬁﬁm g tRe Pt EhRABn LPB- IR YhloPladiilcdls ©

hei r t unor act|V|ty Vi a
[0008] The use of monoclonal antibodies (mAb) targeting molecules preferentially
expressed on the surface of a tumor cell is now a well-established therapeutic strategy, with at

least 7 distinct mAb therapeutics approved and currently being used in cancer therapy:
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two distinct nmechani sms. The first nmechani sminvol ves
the mAb- nedi ated inhibition of the key

WO R00860m3- | | gand/ count er-receptor interacti onecig2008/007464
contribute to the tunmor growh and the second

Rituxa FPUKANS vdsnsadss talé?ﬁ‘tukﬁﬁalp ehixrh 6 tpafftuRimb b, eoe:vacxzumab
efflector corfponents of the host's inmuné system such

and gemguZupfab qzbgaotcm Sarhl mAbatb@mP@tmﬁ mcémteatherrgmtl-tumor activity via

two dlﬁ%gxg? de g?ﬂ'len éﬁr%lgéﬁ'labgs:%f vr?ts %%)rré %3{%%21 l%llgltlon of the

key redepebiraigandl/c6@HTBY-REBHbr GRS that )ébﬂth@iite&bttlye fuEdde)growth and the
case of the latter, the mAb therapeutic nust possess

secondtmecl@apabwdﬁpgndpot omtherpasicipgtion affiee Hiagter comnopents phthe host’s

1mmun% IL_S% ngh 9 ﬁplkegﬁ%&% c\érr\g% Qa@?ﬁ@fﬁ@@@%ﬁ&é‘arﬁ body-dependent cellular

arg e ed pani
cytotoXibity (RDOE) ape htundranflictend lsueind gonsiementuapable of arediatihg

om0 o B ok GO A A E3h Sl s
posses%: g%ccgt)ﬁbﬁé{ﬁ%tkﬁcg%gﬁ?lg% g n@gnan{ffe?mdﬁggﬁ Lndjéo%ilﬂlénent With the

exceptivhi oTBHGER abeted puditudiunials,icath of the v ﬁnanﬂfnotﬁempbeaw whADb
and |ight chains of a nurine antl-gDz vvehefused
currenyly, being Ui rapess dherapy pesgessiile eapapiidy to ¢rgggethe ftector
com oﬂgrg%f&@'lmﬁgﬁn ggtg mal so been targeted by
ra

I ol nmunot peutic agents to treat B-cell related
dD8eHs eRITICKAN westhedirst mabdo bt :approva:h forcﬁmal use in cancer.

RITU)&&]&L{? gg%c%sgﬂﬁ ar ed n ; h?%(figc Hﬁlf ql u léclc!]ldvea%a{)l%rdomains of
the hea@’ tand GRROCHRMS Mﬁmn@ﬁlﬁﬂ@b20@ﬁAB wlre h%@@ It(?fjlef}ﬁhhmnfc‘%hstant

. e palliation of bone pain caused by prostate and
reglonbtb@aﬁl cancer netast ases (Endo, Gan To Kagaku Ryoho

]@@ﬁ’édzﬁ aldddt}ﬂ%?:@ 20 fsgélfr«ﬁl Fag;geﬁﬁﬁ a&)(?lmquﬂllé}%;tj‘ﬁerapeu%c agents

to treatqucem eclhte@ldidessrey o‘n@ ltrebtigerit OAYi$TE B atf-CDRORAtib6dikS prepared in
h System c _Lupus Erythenatosus (SLE),

the forw&fraqliﬁnwé@a@ frrdeeating Patalkymphomer(cghe liaabslfd.a@ﬁt@mo
antlbocig{)e%o\gal as/Séng S??&Hef‘e@gfge ?SSI g‘f)glh?iﬁ %)S o c;gar]r\l/gef sg!rl] thate
and braasf mcmmetﬁstﬁ&eil@m zGarBF:SKagéanR)(arhedDQm 20 g44.748nd

T e RS N
chmcaﬂ&%@&%’v fob tHeec?ea%eﬁthﬁ lﬁ_é)aﬁéﬁt's QRISSystenrk L%?}iﬁgg,ﬁfggnatosus (SLE)

el evat’'ed | evel s of n anti-chi‘nmera
(who Wekﬂﬁm)-lmmunwpmtmpatl[eﬁﬁl ZPf Recld phitieglsytreatedesig paiends received

one infi50 of Ry AT B PO Sty i 8 o ot 142 SR R gfion of

RITUXARN&QE QY & ﬁlg‘/rhé(mé’dluﬁ%os I—&Hﬁ& mx‘}iahBﬁt‘J CecRived dH&SFeekly infusions of
CA reacti on when adm ni stered

otential t 0, cause,
RITUNAN G675 et ot fesendivamph ot ot os. dovsgthiee e 12
. h, C
pten 95 IS DR S S5 LR g v

monthd.n the art for conpositions and nethods to treat

di seases assocjated with aberrant B-cell activity.
[0012] Accordingly, there is a need to develop novel CD20-specific’binding

molecules for therapy, preferably, novel CD20-specific binding molecules that do not cause,
or have a reduced potential to cause, a HACA reaction when administered to patients who are

not immunosuppressed. In addition, although there has been extensive research carried out
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SUMVARY OF THE | NVENTI ON [ 0013] The invention rel ates
to novel CD20 binding nol ecules that are useful in the
wodoagixesizs and treatment of B cell nediated dipgaAs2608/007464

and conditions in a subject in need thereof including

on antiBYdy-Bfkd ltl‘)éﬁﬂﬁ'@? thePe Eérﬁaﬁh%]a GENLKtHe art RGN Rsflions and methods to
arthritrs and upus erythematosis. |In various

treat diecdseshssuriated witheabermamtrB-icolh aptivatyi. des novel heavy chain
CDR sequences, light chain CDR sequences, novel
vari abl e domai n sequences conprising the CDR sequences

and CD20 bi ndi ng goVRIAe® GPTHE INVENTIONE! CDR or
vari abl e domai n sequence, nucleic acids, vectors, host

dee13d, Tamipyeitiongakitesrio nkvel CRUYhpindingmolepdeTbmsare useful in the
. bi ndi d | ! k. i Si h l.
dingnos 35 HAFRTO {3 s L st Rt Bl b AR g e

thereofliaMading®t AQAURRELIOM cHRtArRblsCrHEQMRALNId hfthAfis ARt lupasly
or an antigen-binding fragment thereof. In other

erytheragipgigi Hevarious epbodimantsithriinyentian rrevides neved heggy ghain CDR

d i ' . P : . .
seaen LR R TERRIGLIREE Yo 1 or @ ok 30Ty sompgsing e
CDR seprpedssand C2hbindmguesleeulés aomeprinihg andvel @T3R @nvarigbdé ddmain
sequences. . The 0 binding nol ecul es of the invention
Sequenm,%aclem%qus? shEWSceemBRiusand Aitsicompyising dhg EDRs,
b- d- . o ‘o . .
ind B BR3¢ I g SR koM TR ARl B a0 binding
moleculeschoowrising pnogt EDR saquenat @fvadabls dofmail ssmrantibodydor an

antiger QBN e RS, B BT e bl e AL SRRy i
small i$dRPar@mnfiRlopRarfaRé@Ral SHIIP NE&Morh®EmBSdiAdng, tHe dtibod or SMIP

. bi ol ogi cal sanple froma subject. BRI EF DESCRI PTI
is humanigedma\QORIES spolnmn wayenes flameyeriang constanitregiomsequences. The

coa0 GRS ik, BuEab el TR BEShAs (L b s

depleteabeiCBX1Or-AB telhindfload, bahe atayrodf arallyinph@ddes, sddude B @8l lymphoma
Speci fi&;}l. Bi nding of SM Ps was anal yzed by fl ow

tumor growHapdipr radery thedrogressipieanstetisets olhisssmindjed bmphoma. The

CD20 BifihB AtHedifi& Winfvbﬁ%(?n eﬁ%%%g?fs%@gf&de? tgpéri]\’aé/?r%tlrf% the presence

cal ctl at ed accordi ng ure 2.

of CD2Gropwells ¢xpnéssingdhem Hok exkample i0 a bflodital(sahmpie frefer subjbct.o
as 1801 1 or 0 11, which are the identical nolecule)
agai nst Human B-Cell Lynphomas.[0016] Fi gure 3A-3B.
Conpl ement BRAREFTHESCRPPIIONOF THEBRAWPNGIN | - CD20
SMPs. A: Ranps B cells were incubated wth anti-CD20
SMPs in the presence of 10% human sera (Quidel) for

f%(ﬁé Zgg:ri ?‘%rgtrln éé}%ll%gc%%llrn 1?{@%26 ISR?? S q%?’%ﬁaﬁjg%llﬁﬁﬁ'gwag B cells

isolatecRbmbufyXbabvetesatitiatd Witk telitdicited @hceraBion of a variety of anti-
rei ncubated wiith anti-human CD55 anti body (2 rrg/lr(ﬂ]@zF .
CD20 $MPsq gs srefified. Binging bR YIRsyyas agolyzed by fovecytpmetrs (M) using
( GOPYS aRtsh hens f
labelcd SAIARRTLCONE afb U Tpciicf A305r LAHSAIE SRy eifffse
accordisglyi ni ng and flow cytonetry anal ysi s.

[0015] Figure 2. In Vitro Growth Inhibitory Effect of 018011 (also referred to as

18011 or 011, which are the identical molecule) against Human B—Cell Lymphomas.



10

15

20

25

30

[0017] Figure 4A-4B. These in vitro studies

denonstrate that 01801 1 binds in a dose-dependent
wommIsss7130 CD20+ B-cell | ynphoma cel l's and i s pall@&s2063/007464

bri ng about both Fcrnediated cellular cytotoxicity as

b1 G £ TR CoRRERR ep Gl CHGR it GARRM B ami-CD20
SMIPSOLA:d{afn_ms_t B K:elﬂ.ﬂ}mgltleggcllﬂalate(dgpi@lb amgﬂ’m%ﬂﬁ ignhnﬁplteaencetotﬁ 10%
humanygegaRigef} b pioutna: Tl crlbirbuB Afestetpy bl retsasg from
cells (I%grrlrlg%&g&) %%ﬁth&n%%é‘llﬁig@bp) { Y TROEEm Rty ScoaPwere pre-

enent ndent Cytotoxicity of 01801 1 Agai nst
incubaRAABBarde hiimby Gy SSramtiGady € pg/a0) /i 1Biminrae 33°C. AAhiilCDIY0 SMIPs

dependent cytotoxicity assay of anti- 0 SM Ps. BJAB )
at the mﬁm sancsalmponend st i\ vens tbersgdded n Afier 4 barapeubation,
it ACAH it ge re
cell deé\ﬂhgi;h 32%4 ﬁ%‘ﬁgﬂ %%%%gdﬁﬁﬁ%?g@gy%tcy%’m%y. Only

CFSE+ cells were assessed for cell death. [0019]
Figure 6A-6B. A Fc-nediated Cellular Cytotoxicity of

AP e v ahes o el TR al G LATET sl n o
dose-dépeiiabtBannePR20D26+ @] [fmphbida cefls &heP13-2BM Brd@aibest both Fe-

. Rampbs B cells. [0021] Figure 8. Depletion of ]
mediatpd p¢ltharcytotexpie ity agwel jas somplement-depamdentraytaioxicitBagainst CD20+

- M - . ef j )
B-cct S AR e BRI A BT SRy moy
importtitoreteeabilitgtof 0$8@ 1 dodAkibiteeowar EtHutdnB-Bell Wtashdn322]
Compl R eReRdBR P L 10k OFBTH D EanEl DB SB-Gelhmpboma Cells.
t f ' h e 1
B ConEARD ARG Rokliehy 00 801 0B lha 0 BRCLPYS A i,

conparable to Rituxan. [0023] Figure 10. Depletion of
Lynph Node CD19+ B Cells in non-human primate. Both

S0t irda . ApbbR deeme ORERY E5hPorfnn R s

BJAB Biphein dellgiveteslaBélel Q3G CESERBERRCEbAE With $8AIPs ah@Q2dVated
Figure 11. Pharmacokinetic (PK) analysis of 2LM 20-4

human FRMOQ| (el wergstained with Riyandipoplyaed i Hreyeytemetay. Onjy CFSE”
Lol.styat i profiles of 2LM 20-4 and 2LM 20-4
Cellsw%u%{ysgg%r@}gégpr%%aﬁgbl e to that of R tuxan. [0025]
Figure 12. Effect of 01801 1 and Rituxi mab on Ranos
Subcut aneous Xenografts Established in Bal b/c Nude

TN e
DR g I ORETL FYM Ao

B-cell lymphammeous Xenografts Established in nu/nu Nude
M ce.

[0020] Figure 7. ADCC of CD20-SMIPs against Ramos B cells.

[0021] Figure 8. Depletion of peripheral CD19+ B Cells in non-human primate.
Both 2LM 20-4 and 2LM 20-4 mut Fc demonstrated effective depletion of peripheral CD19+

B cells in non-human primate that is at least comparable to Rituxan.
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[0028] Figure 15. Survival Analysis of 01801 1, TRU-0

15 and Rituxi mab on Ranbs Subcut aneous Xenografts
wobsbatsktished i n nu/ nu Nude M ce. [0029] Fi gur ecks2008/007464

Survival Analysis of 01801 1, TRU 015- and

Ri t uxi mab-treated Scid Mce with D ssem nated Ranos B

Cell Lynphoma.[0030] Figure 17. Detection of Human B

0 ld sy r i i .
OURE) gt . LSRG il il Cr1) CEls W dh-human primate.
Both 2BMAR §-8ti ahd 02 LIMIZHD4A nilut Fe Uatdoidibated efffettive tdepletiod of bexdd marrow
Scid Mce with D ssem E‘%ﬂt,ed W5U- DLCL2 P ffuse Large
CD 19438 cells rmamosmarn piamate thatds pidleasy comppraple tgRigxap, 1
Adm ni stered either Intravenously or Intraperitoneally
on the G owth of Ranps Subcutaneous Xenografts. [0033]
Figure 20. Effect of 018011 and Ri tuxi mab on
NOB23]r rEigiet Y Rendetion eidiyaepuNRIN 6D 180 Gebnimonan-human

. Xenografits.. [ 00 LUl e 1A-21C an. Tuno l u
primats, BEA AN 20,4 888 Ao o Burd i chraldi e TP font ey § Tymoh
node ORAIMRSB téllsinhoneHinQirieale il & dtNaat oRfipargble WP Rituxan.

(n=8/group) such that the nmean tunor volune for each

group was equivalent. Mce were treated IV on days O,

2, 4, 6, and 8 with 100 ng of human IgG TRU-01 5,

8 - r 2 . i

ARG B FRLR SR TRP AL of Py 2k Sla Fi 204 mut

Fc in cymomolgeaswnkeysaftet B¢ admihistadtoa. P profile¢sofR2IMR20pkinda2EM 20-4
Fturmr volglrreb\t/@i gﬁlcul ated using the fornula: x

mut £ af¢ Gepparpble t OLR™MXhal was taken out of the study

due to tunor vol unme exceeding specified limts, the

value for the last tunmor volunme was carried forward.

Results are shown only through day 10, when the | ast

d80R3 ol Figiued 2nEffecisefdHi8P1 L ard Ritoo@sp on Rames Subgupmepus

T iwwhadual Mce at an Early Tine
Xenogrﬁws@gﬁ/%ﬁéegel aegr%qeb/% ?hgug%é\g‘%%nd noni tored, and tunor

vol unes were determ ned as described in the |legend to

Figure 2 1. Results are shown in terns of tunor vol une

e, T e

Subcut S KeRbgra RS EVaBlidledTh RRINONDAY Micé.el ative to day O
(r1). Sighificant differences anbng groups were
determ ned using a one-way ANOVA with Dunnett's

mul ti pl e conpari son post test (for conparison with

t4.eat r 'S tiple

IO, GG 33, AP oo L ARUTH aPe RiebigpatEon Ramos
Subcutefstna Keaogtafts EptabRdhedsn homudlldeMide. W se compar i sons

are indicated.[0036] Figure 23A-23C. Survival

Percentages of Mce Treated with TRU-0 15 or HuCD20

SMPs. Mce were treated and nonitored, and tunor

) q . , i

R oo aR A 91801 £ 045 4 RS h Ramos
Subcutaneves Xenogrekts EMablished wn hivnuMNudexMept | on t hat

[0029] Figure 16. Survival Analysis of 018011, TRU-015- and Rituximab-treated
Scid Mice with Disseminated Ramos B Cell Lymphoma.
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nonitoring was switched to once per week during tine

peri ods when all mce remaining in the study had no
wombpedsts tunors. M ce were sacrificed when twayus2008/007464

vol umes reached nore than 1500 nmm8 (or 1200 mM®B on

0SSO G 5 g L b8 o of

Mice witmDissdminateMDiseadwer Tine. M ce were treated and
noni tored, and tunor vol unes were determ ned as
descri bed in t he Iegend to Figure 21. A nouse was
considered "tunor-free" if it had no pal pable tunor.

[uow VAL UREELS. %ﬁ@vﬂ@txﬁlyﬁmmnemw 813-, BRBR AuX@RH-treated
F) with the exceﬁ on_that nonitoring was

Scid Mgw with Bisseminated Wid/- 2 Biffased-argaeelbbymphsmahen al |
mce remaining in the study had no pal pabl e tunors.
[ 0038] Figure 25A-25C. Mean Body Wi ghts of Mce Over
Time. Mce were treated and nonitored as described in
t[ﬂ%ﬁ]egﬁgdret 16. E‘ffgcnraff (BB01 BfAdmimist'egdd atheefrdrayeh@rsiy ored
on th ted S of st ud 003 Fi gure 26.
IntrapegifQsiga B LRAES SHDOH SRS KRBT { Ui 1mb
Bound to Cel | s | sol at ed from Ranos B-cel | Lynphoma
Xenografts. [0040] Fi gure 27 In Vitro Gowh
I nhi bitory Effect of 1801 agai nst Human B- Cel |
L[S)morFagure[?@oEﬂ]ectmféu 861 Izsnd Ritpeigraben Mpwérgadiatad andylrradiated

n Acti vation-induced Death of Ranpbs B-Cell
Ramosgubg%égeouée)?ng.g 42] Figure 29 is a table summari zi ng

am no acid residues at several key positions of the
exenpl ary humani zed SM Ps. Residues |isted under the
ict the residues for positions 220,

; H' r3“'722“%0' éqnésgﬁgf Megmyl pmonolusees Quesilime. Pmstudy Pak 0, nude

4
e R YT D 5

the mezﬁemmurWDhmme fop@4d] grionp ovad equitvhlant. Miee preeseedted [V entdags0, 2, 4,

.m0 3SR bt YR L 00 b 35508 r o,

which 4rB HIRUidBRa] idfectifd) 201804 1 S inh 13-k O TumloPOG4le rﬁeé's%cbn the

bi ndi ng nol ecul " "according to vari ous embodi ments of
indicatgchdayis withha Faliper sandytumsireoliinee W@ﬁpalmslawg ugingRe fayimudii: ng

V-GG AR S BATREL SERR A AR gumor votume

exceedingrigedifiedrtiinie [ the valtfenhl 3se chinddr viol@mé R4S Bhrried foswaad. Results
anti body or a CD20-bi ndi ng fragnment thereof. A binding
are shopg| anby tigovghdayel Geieen thedlagicontral migerwerasagidisedst andar d

inthe art, for exanple, to inprove its binding

[0035] Figure 22A-22C. Tumor Volumes of Individual Mice at an Early
Time Point. Mice were treated and monitored, and tumor volumes were
determined as described in the legend to Figure 21. Results are shown in terms of
tumor volume of individual mice on day 8 (the last time point in which all mice
were alive) (i) or relative tumor volume of individual mice on day 8 relative to day
0 (ii). Significant differences among groups were determined using a one-way
ANOVA with Dunnett’s multiple comparison post test (for comparison with hulgG
treated controls) and Tukey’s multiple comparison post test (for all other pairwise

comparisons); p values for all pair wise comparisons are indicated.
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affinity, to inprove its specificity, to dimnish its
i mmunogenicity, to alter its effector functions and/or
woMog/fRerRve its availability in the body of amcrT/us2008/007464
i ndi vidual . Such nodifications may include, for
exanpl e, am no acid sequence nodifications or
expressi on as a fusion protein. Such fusion proteins
I S I tion.
Fiel P ST AR Ra5EE RV TR
TRU- (HlS’Rir IHu(’tmaﬂ SMIlPsrrrMﬁm:phaemedtamdaﬂlor(itSMdD)md eS| The

term"anti bod r ef n i ogl o n or
Vdmn?%‘é(@‘ﬁé‘ﬁf“’?‘ﬁ@ﬁiééﬁes cabgd é‘hgﬁﬂﬁ%ﬁ‘é@m% ; gﬂ hu@aryalélmeﬁde
were d@ PRIred 'af'&asr"t@ %ﬁf{aellpgﬂd\’v% &1&}?%‘%&% oﬁfon@ﬂatant i body.

e termincludes not ‘limted pol ycl ona
momtmmgoeelscsmatchedrtmrmp et week dyring/sime pefipds, whemalhmzeed,

remainii 4 the SHHdY R0 PEIPAPIE Qumotindich WS ?%'r@gﬁm%?ﬁm‘”am'
volum@s%amalne&e tHAA040D nlf& (dranoD nan? dnlppﬂb{ays?' RO rhic€ Wdgles

anti gen-bi nding fragnents of an anti body. Exanples of
found dgadiqgeacrifiosdiforgptheragasomnss i ncl ude, but are not |inited

to, Fab fragments (consisting of the VL, VH, CL and

CH domains); Fd fragments (consisting of the VH and

CH 1 domains); Fv fragnents (referring to a diner of

qnesne amgu&malmolmcl P@b«tnt@g@mmrw?mlglzbb a?hde OaenTinme.

non- coval ent associ atj on ragment s

Mice V(% Hg?tg@ ARG MEPItared Ardghmion y olumes e deterpined 8% ons;

e R T

had norpalpgblertegnoo n)"umecﬂvlu(neemre detgnﬂmechaﬂaa’st émmxfs a WweckVL
ins, |jnked together. with a short l(r&ker

o w ER g he oy *f%&bakfm% Vs Pisghef dp gpef per week durin
time pé¥ids %{énmmﬁiﬂca Gerh iRl iR fhe sTa&y RAT fo plIpAdIe niRdrs gen t hat

is specifically recognlzed and bound y the anti body
is referred to as the "epitope.” [0047] An
anti gen- bi nding fragnent of an anti-CD20 anti body of
nv . .
| OC ﬁgltull (?{5 g[glggﬁ ggﬂg W%{ ts %?Mﬁgg@:v%g@%eé Mbcre were
treatedragd @mm&m as Dﬁé‘crﬂﬁd hinlgUie gertdnio\Wigurs 21 h@ody tweidhie sere

fragne ts ma e prqoduced by proteolytic cleavage of
detemlffr?ﬁ é‘tﬁl‘ﬁ%‘é’sﬂ theetyyds wel | known in the art, or

by insertlng stop codons at the desired | ocations in

the vectors using site-directed nmutagenesis, such as
after CH1 to produce Fab fragnents or after the hinge
18e3Un Ifiguqsr%dﬁkoev Cremeytc Ewdgmécm of 01,801 1 ex Ritpkimab Bound to

Papai n di gesti f ant| bo duces two identical
Cells I%’i#?%grﬂ%ﬁg%?% Sl fymoma S‘Fab" fragments,

each vvith a single antigen- b| nd| ng site, and a

resi dual "Fc" fragnent. Pepsin treatnent of an

ti hody yields an {} fragment that has two
e{ﬂ@‘l(ﬂe igensisi/nimyiteq &wtgdahnbstogt Effect o 4#11d aginst

HumarC ntigen. Single chain antibodi es may be
Hma pl?ggﬂyégﬂéb&?%?m ng VL and VH coding regions with a

DNA t hat encodes a peptide |inker connecting the VL
and VH protein fragnments

[0041] Figure 28. Effect of Cross-linking of 018011 on Activation-induced Death of

Ramos B-Cell Lymphoma Cells.
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[0048] "In vitro generated anti body"” refers to an
anti body where all or part of the variable region
wo(®0g15678t | east one CDR) is generated in a neyT/usILed®07464
cell selection (e.g., an in vitro phage displ ay,
| n of \ ..
008 R AP B ar PRl b Bpi e o it ARy posidons
of the ewengplarydeinjanizEdiSMIPsr Residotulieed smdpu ¢irc'ddinge’heslamadiepict the

rsitn O B R0 220 w23 SR RE B o, RS 3 h the rg
Fc” coRiir ROEY td tditue BRAIMSEBYIRARIE ¢fiegi on (VL) and an

anti body heavy chain variable region (VH ; however,
it does not have to conprise both. Fd fragnents, for

exanpl e, ' i one
anti gen- m&%ﬁﬁﬂg§%b§?6ﬁ§% ﬁwgﬁhﬁl&gﬁbl ndi ng
domai n. Exanpl es of anti genbinding fragnments of an
anti body include (1) a Fab fragnent, a nonoval ent
L tDefitiabs having the VL, VH, CL and CH dommins; (2) a
F&ab' )2 fragnment, a bival ent. fragnent havi n_gétvvo Fab i
f[IP84He nincordenfatthe pregentiimyantion anay beggeredeadifpunesgeod, certain
: [
terms €Sk Aaifiobd WARAORSRE ROkl YEnddl A feciba
descripdiofmi ns of a single armof an antibody, (5) a dAb

fr nt | et al., (1989) ture 341 :544-546),
tlﬂﬁmﬁgé_ &%dlaaﬁlagmolf%&e AFCPEHRGICFTOYRPRERLTRES Qfythe
inventi®R €4 FoMA% &ﬁ%&rﬁ'ﬁlé @BZO-@MII% ?bgfﬁ)nfdgqﬂé Ruh Bd8d Etl’)20 binding

(scFv). Al'though the two donal e Fv fragnent,
molecult spavificdHy axempbfietihdrein. By typepdiCR2Y bediag, molheye camtemeplated by

the invb 4R R DI EC DR inE Habmeid ol A g Molechile may
be modified 8édordiRa tdmiethodl sahddrl &n We 24) for\dafh®®, @ finPrAWE its binding
t of orm nonoval ent nol ecul es (known as single chain Fv

affinity, ¢ Fpprove e specficitypiq dingnish jits ipry@ggendeitys e alter its effector

. 242 =426 an { 1988). Brogc. t 1y . .
functicf o2k it B ST BRuEln e ool L LSl Bin Shipymegitations
may in8lude oot axdieple Uihing aCidniéqudnco Reddifi€tidns Gr&SprkdMastadfusion

.those wiith skill in the art, and the fragnents. are.
proteing, Siich Apsion prateing #e rlsorPinging molecaifs asaerdus taghgpwention. An

xR RO 00 T SO cuca
(SMIP}.egi ons correspondi ng substantially to human gerniine

[ oglobulin s enc known in the art, jncluding,
(IS S term o3 B S o0 Bymeapglobiin ay hegragiy thefeof, and
encom?ﬂﬁ@»t any&ucR boly?éﬁ%)co%ﬁﬂié rﬁfgeﬁ%ﬁi&ﬁf%a@rﬁent of an antibody.

mrunol ogi cal "I nterest, Fifth Edition, Depart ment
The temf inghugles hutain goHimetad Sepelydesal, Morb¢lahdlj manospacifio, polyspecific,

humani2 45, eGP SR SO RSie Eseo Bty e ied, grafed.
and in 9@fodenBRitddanBOgeobuUl i N sequences (e.g., nutations

i ntroduced by randomor site-specific nutagenesis in
vUP946) oFhaiers opmtibadynalsaindndgsmpniigemypindingaragments of an antibody.
t c u
Eamif ARk BRa T {6 oot SAERP M bt i, b s
(consistiagioflthe Vhaly, (5, andtCdnivntkdnk)pFd fiagmbhtd@corgisting iofiehe Vi and Cyl
[ | obul i . CDRs def i by . Kabat
domai%Wvﬂggg{g?q# Ig@@?ﬁ:g%gg &mer of onéa Leeavisandeonle I’l]ieg t cl"}/ain ear?able
domain in tight, non-covalent association); dAb fragments (consisting of a Vi domain);

isolated CDR regions; (Fab'), fragments, bivalent fragments (comprising two Fab fragments
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Canoni cal structures for the hypervariabl e regi ons of
i mmunogl obulins, J Mol Biol. 1987 Aug 20;

woLfod/kr71301- 17. CDRs typically refer to regi orrgeTiisb08/007464
are hypervariable in sequence and/or formstructurally

linked %gf ﬁ@%ﬂl%’ﬁﬁd%ef eﬁftheemgP 'r%e;% ?%‘g O(Rll?gi%iggfts 1864 oPthe V1 and

vari a quences of
Vu doxﬁams elmked odgethramwith a)gloa:ta]hnlden)‘, endsther aiibiodp dragments thét retain

nd, H S 199 d bat et. al,,
antigerbWhTRAOP Gy TP  (io BB s SRS IGAP0R Fosgenizgp and bound

by the Shti Y Ilr&pigsa a8 ébed by Chot hia. See, e.g.,
ythe Wag%fe ot ol e B3RS Bi ol . 227: 799-817;

a[ﬂﬂ47I]o nAn raaogﬁnebmding f(@%l) OENB@t&CDBﬂ angbedyiefsde invention can

t t.a d AbM def i nit d b
be progiees Py 0) GG B HRENF AU UL Tire e Ear O
recombiRARIDNATtEMRSqued RnéRn iR tHe diy PEHe¥e friaglakfts meG/ ¥ srolacddy

on crystal structure. See, generall Protein

proteolgeiq elsAbesece!dnaet ansbarlies A 1epeds verll BueTrieide v ot igserting
b .
stop cqgdiE hithe dbdlreaBladiCi HETLARE! IStk SHARIIRRYytafthesis, such as

after CHéitelprtddacglFab fragraehtsroniferdRs hingh ee:gmm tohprodsqee®hab),dragments.

Kabat CDRs  can altern tively be inplenented using
For exampie; Bapaipedigestioapfaah ?Cils&]ewrib%esmpﬁg eicpleAn{igeR; binding

fragmegibo(:glléﬁ Wg‘efr\é bAR! &ch %?}Sa hgle %nh?r%)u n%‘:s?te nﬁ'ﬁi a re51dual

oops. [0051 e term"effec vea ers
“F¢” ﬁdgmagte Rmpsmrtmannertt lofitan laatllmdyfylddeam FCabé)z fagoeut tshat hﬁfS two

antlgerb Fom&%ﬁmgtﬁ? e% feng %@rf‘é‘?% %8 ?r%ta% K\P%)X}g ataggeg)sn%lggle c]i1am an%bodles
may bdprol@eHdas! Jom(%gg%ng£W5&Ing % Gy a DNRItIRt enc&Yes a peptide

‘ant agoni'Ze ivity and its cognates refer to'a
linker easagettnigathe VLrﬂﬂdB\(H px@ﬁ\em fragmenisr wi se di mi nution of at

B p0f P ekt fpR S R P ebore all o pa of the

variable Sedi6h 8.4V & 1bayt bh@CEK)I i¥ péneratbd 2 Hon-iminfifle 3815 S816QIAf(e.g., an
the sanme nol ecule. Inhibition or antagoni sm does not
in vitrozphags §ispiayy Piotin ¢Bipeorany @thar mathod naviieh cerdidaie saagaces can be

t
et P NRUER O35 8 0 L e
genomBO®arrangemenein dnlidbdyneldedl. t erm "i sol ated" refers to a
TRV eSS LA A 55 S By o c
variable lt%?&@m’ ﬂ)adnhlénfahﬁﬁocgf hé'é%&/ |cH£1ﬂrvaH§$l@ kéAbn F‘f/ )OBB@Ever 1t does not

eins fromthe cél of tissue source om wh
have twmnpmeubcoéu Fdrfregmentm fat examplé draye two Prugpgions amhsften retam

e rotein | nt L ure
some o pind e 98 4B s Atidegrbaing iy Bl o amigen-
bindin®@BaLeMs ofhn hdsddy 8@8(@1&6’\%1?/)& RbfRigni¥nt, almbeAalen? @ﬁ(%ment having
pure; or at |east 95% 7 97% 98% 99% or 100%

the VL,(W,\,@L andrenl dansng; Fhe F(@r)urﬁ'agmemap buvalent fgement haying two Fab

fragmeglﬁggikger . a_lcﬂﬁltlﬁaé ﬁr%%e age nc‘nbec' }'e}u&nn é%)ra??& krggr[n"élntrﬁ?a@m&atlhe two

Vi and Cii d@daihe;, (4paFyvfigalent Bivihg e Vigeil ¥, damains@facéigle arm of an
' udi ng_chenot h utics,_ anti-virals

) gents i ncl era
antibodia(1)-5 ¢ GREMER, (Wershal b abD Y 34lnei4 16! tREhastiaY
domair{]ﬁ%ﬁ%&aieﬁ%ﬂﬁ)l&ﬁéﬂt&l@rde{eW‘}Hﬁg FGIRPRTSR), 'ald 7Y PURSE chain Fv
(scFv). Although the two domains of the Fv fragment, V| and Vy, are coded for by separate
genes, they can be joined, using recombinant DNA methods, by a synthetic linker that

enables them to be made as a single protein chain in which the V| and Vy regions pair to
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conpl enents the reduction of the CD20 activity by the
CD20-speci fic binding nolecules of the invention.

woNees/A3emizt i ng exanpl es and uses of therapeuti eEYENRHER/007464
are described herein. [0055] As used herein, a

form mobbﬁléﬁ%lb&ﬁké nBHH&s kin ?f"e QIRHRY (scBl); %e@goﬁﬂlealai i(£988)

bi ndi ng nol'ecul e refers £o an ampunt 0f
Screncm%@% fand Hoistwhi e1@l. r(b988) Rrec.t¥atl. Acgd. e$'q‘t eldb4l 88;58iPoR83).

Si e.or mu e dose .adm ni st.rat.i o subj c .
These SlidHy S3ements Mo BAPPL e AP LROH g KFRTRES those with
skill inGh¢ A ind 98¢ BNgMents ARANAIARJLBEARRMEN irf the @hme ARGINEF as are intact

ameliorating at |east one synpt om of a disorder or
antibodigscur ri ng di sorder, or prolonging the survival of the
[0050] f@gﬁ% ?1? g%nttg)%ﬁ €% gﬁ{&%& g_lll,]tlb%ds 'gjllag ug%?%flg and constant

regions dv@fegpiralig su@dﬁhﬁalii}t ﬁﬂﬁﬁl@l gvﬂmllnalmﬁ&haglebﬁlﬁrﬁﬁqhynces known in
effective dose refers to that jingredient a

the art, gnpcludipg, fpbe@%ﬁﬁbﬁ%& degeribed hm’éa% gtigl; 6%ﬂe|1§/abé¥ ﬁéelt (k?é’l)
SequenQQSS@f JS{e?ﬁsSoftI FEHII < t Edﬁﬁﬁ Bd. Dk e?»lgre}rgltent of Health

I ngre ents t erapeUtlc
and HuwlimatS’wvweﬂ;i MIHI &tbdacambn No c‘ﬂnﬁﬂ%t iTha huswan iaatibgdies of the invention

my n RS oy TSI 1, SRS 8 L gt sqence

(e.g., mRdtRAY iftfodiBYd bﬁrﬁqmnrur%h@fs?@clﬁe aRAfDen6sié B IR RP @Q sOfnatic
the invention, 'each in an etffective dose. [0056]

mutaticngrmivo)r Fhe haman aptibodyrcenthavgyat least eng, twvo, dnree four ﬁve or more

posiiop S AREE s P P BTy O

immun@globilstas@ende. EDRsE ¥ déftledyACABAL BBint (Elﬁiﬂhﬁfﬂ‘]tLe@k ANy
delay worsening of a progressive disease in
Canonlpﬁdrrvmc@for e hyperyariable r@e@nsmf lmmg&balmasl el Biobd 987

Aug 2 @Sﬁﬁ 17Th€Dk ?ﬁ@e%@al i s rﬁ\zﬁ'a\lj‘éo }Sﬁqﬁr??g?ee n ysequence

Ct "havi ng er or
and/or fnmyl smuqtmlrz[lg' dldfmed leapsdfer exdmplel KulentCDRsIire bastel @sequence
. duc e severity of, and/or _aneliograte one
variabil iRpkin o??qvweeﬂ?fslc’ﬁoa%fw e Imnseeegichy Igfegest, 445 Depgriment

of Heallf}f‘aﬁlf ﬁﬁfnah %’eﬂfzc@s?mlt) h&lsSKEPfdt\é?bl of al@erﬁé’tWe%Fg% ?‘%'Ig%ﬂlgn of the

t hat expected in the absence of treatnent
hypervarabia stugtal lOI)}QfOﬁS describeddryd@libthia. 1Seé, ez g.t Ghothe, Buena. 8992) J.

vt gy BIRHGESEI | AEEL LA TR 380 POLLEER o8 Qs gt

standar§ @ the dN2 ldeRAEBH wBETbY ORBIrA MsIBEUIAr'PABENEiBBH) modelling
differentiation. The CD20 nol ecule may regulate a step

softwargwhigh dgtinesithe ponfagimyperygriohie mwl@ baéqdm ewystabstracsiue. See,
senra) 6168 5 SNl S GEED AN Pt il gl s

Antzbo@%%tﬁ@r@Qd%Waml bl@dl hDuBlﬁHlﬁMandB(d}ﬁédnaﬁﬁ REKbrifiger-Verlag,
nant" B cells é e . those B cells whose

Heldelh%)b mkpdiments descatbrd widdasneshie KepapCIM S canyaligmatingly be
implemkhted gg%g SRR debGiBddnela ggnmse\gﬂlll Eﬁ%g@q g(? ggb@%z%s%g%%?iable

I nvent | t he CD20 bi ndi ng 'nol ec
loops optqthaAbl\B-deﬁhéctloapsj on B ceII | ynphoma cel | Ilnes

di . Ranos DHL4,  SU- DHL5, ) )
VRIS B e e, et Btz i b & Coppes Qe e fhat ingutfcient
over a dMaROftIRFapd 18Ge&ddGny CD20 activity, to ameliorate one or more clinical
symptoms or achieve a desired biological outcome.

[0052] The phrase "inhibit" or "antagonize" CD20 activity and its cognates refer to

a reduction, inhibition, or otherwise diminution of at least one activity of CD20 due to
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expressing cells wth an EC50 conparable to the EC50
shown in Figure 1 and/or bind in a dose-dependent

woOmMIss713l N vari ous enbodi nents, the CD20 bi nQi0m@us2008/007464
nol ecul es possess one or nore properties selected

bindin%?;@%ﬂf H&lngg‘fjdllééu‘féj tah &Hﬁéﬁo&%?@_ﬁﬁ% to &he activity of

n at ast
CD20 ﬁ]thBabﬂ:hbsof llha ssinam ol asibs hmhiHltlm oﬂ amgontlsfﬂ%loes not necessarily

yt ot cit end Fc- dependent
indicatg PR A T OnBbe D HL ISR Y ATtk eHBEh TERFRIT ey be at
least atdt Pold 29%' 8§%s, 4ORL 50% 6%979%P§M9%%?&%b& some
cases wWith at [east 40% cyf ot oxi Ci dg mai nt ai ns CD19+
dty

30@5,3“ B@otleenu"tsnlatcrd"bofﬁ:es marmolmaln siptbstaotielly free ohits

natural Cf:gv o%rﬁaﬁ{r ?rolr gr{]statrnggga(nlr\;l {;Ufﬁémgﬁé @&E%aﬁg?esﬁo gglllﬁar material
or othedl pif¢ing GAHCEBS ctilOr Biselsbures fidkl walBdt waneahal! Ther®rmsalso
in a nmouse nodel as described in_the Exanples and is

refers tgmseragations whsenthgdyalated peateig is snifipiendnpyse for phpsmaggutical

compo SR Uk YRR 2 S0PPUPSTRHE i, g s s o

at leastt956%,B60DDOY 9866, 99 %10l 4 00%4asv/a) puBSmal | Modul ar -

RRAIC 0 i hsesor e i ecpbanceghi Feas dsantipndn treatng a

medicalBlsBFdat. €Fhe tic%%@ﬁt% ﬁCIBHQWu@I Efé: mof 1o, ﬁntl -proliferative
CD20- speci fic bi nding l'ecul es that are useful for

agents,tmEatamtagmts mecrhndihg eensotbgrepewtics) anti-vidilsgnhitinfectives) nmune

o TS L U5 B R 0 550 P S e
compldﬁiﬁn@ﬁtﬂk esductiOf 6P1he! CDZEARILY BHHREO BDMNpRciffcMinding molecules of

CD20- specific binding nolecul és of the invention have
the inventigng Nasi-hmiting exampi¢siand usey ofivheilapewisi agentsrare deseribedhblerein.

IR a0t R RO YR ek i Gig 2o-specitic

bindingmblkculeesfens totaheanidune Bf & QD28 pedificibddih@molédile that is effective,
a{e cuI ar anti-CD20 npnocl onal, anti bodies (mAbs), or
upon sipgle; oz BP ﬁdﬁ%@@%@ﬁ@ﬂpg tq psvligst (sychas ajhwmantnatient) @t treating,

prevent) cBRAY, cﬂ%q){e Qa?éhgg 1|p Qﬁ&/bloﬁﬂeﬁi&%%fgtnltei{sgglag

ferent a t1D For ex neri
symptonagvf hdigerder manecmining dmagdmnom‘rdlcmgmgr’thé antmraegf thle subject beyond

fromt dlffere ant i ies.. The do
that exiegied 5 SRR Bteatmeit, RehSeane hEs tagm ingases agfis iggredient,
adminidtére@ @ldnd! @tfﬁ%@dﬁé@lﬂ'te?fecﬁb@d&%rrbﬁps o tflﬁq})gﬂédﬁﬁt Aone. When

chinmeric anti-CD20 anti body of the i1nvent
applledﬁg B-cambination, gytherapgniicatly effsctive donetrefoet toaombined amounts of the

v B BB GBSt sion
seriallyion¢iimiltansowslys OThe iveaeorCRcTicafly eshtbmpRiszRs G tdr ng?@@Dzo-
anti bodi es. I n one enbodi nent, the humani zed anti body

specificipghing sealeqides Pay helpdministered aponuing ODRRs ttds o Mriamenti, cach
in an effdttive 0O SMP of the invention (SEQ ID NOS: 1-59) and
eavy chain and light chain frameworks and constant

((Hljﬁbnﬁ" hefteren "treatment" or ‘treating™ refers to a therapeutic, preventative or
prophylactic measures. A therapeutic treatment may improve at least one symptom of
disease in an individual receiving treatment or may delay worsening of a progressive disease
in a individual, or prevent onset of additional associated diseases. The treatment may be
administered to a subject having a medical disorder or who ultimately may acquire the

disorder, to prevent, cure, delay, reduce the severity of, and/or ameliorate one or more
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human accept or i mmunogl obulin. Methods of naking
humani zed anti bodi es are disclosed in U S. Pat. Nos:
wo0b83{k6131; 5, 585, 089; 5,693, 761; 5,693, 762; ad/US2008/007464
6, 180, 370 each of which is incorporated herein by
sympt6rﬁ§ 6f e Ql‘?so'rcler'ol ?ec%ﬁllﬂ% &&drdet, B8P F3drdbio (161nB 'tl‘llsdélﬁ%val ofa
fragnments of the antibodies of the invention,
subject btyaind that exprictadi indhsgsends ofi troptioéntt he i nt act ant| body

R DN NS T A —

restricleld GitffereMddtidn, an¥igén @NokrioRgi RBp359r CEDB is & r@ﬁ%d @ﬁn Yarly pre-
CD20-specific a%llggdles desgﬁlggd herelnﬁb 0064] ?% P

B cell devatorarans andregmains wntH phasmazsd ctr,ﬁmng@im flhe Belggule may

regulate. f ﬁ%%b%élhlég g&@ﬂ&g 59&8{;‘ \%ﬁ%hll{'l%g ﬁ‘cycl%atllclxlla%d

dlffereﬁﬁaﬁﬁl hd Bdisudlly &presedianaty hlgﬁhﬂb%s Olfl nédi]ﬂasnc B cells CD20 is
plication. |n enbodiments conprising

presenL@heth "neranal e Breel@s prediast maligaan’” @oqeélé &1 & tbpsedB FFU:? \a_fh'ese
unabat?@bﬁﬁlfl:rﬁﬁ%@adl R&d &?ﬁ%@ﬁ%ﬁnﬂ%}lcﬁﬁé ng of the application.

n"sone e nent s niz d CD20-specific
anti body of the invention conprises the heavy chain

(IFﬁ the light chain CDR, CDR2 and
%Elgo'sﬁl’“ Fsl%qlllg&ﬂ!&c“ll a bi ndi ng nol ecul e

eXEPRbih 't@flle'lﬂvetrlﬁ%nstﬁg @mﬁblhﬂﬁg'n&ge&fles‘ $iRd @Pl0! GAdrifsy B
or the - -3 may be fromdifferent

cells aid amBrﬁqllerMEhmhesell hnctmcméqlgeIﬁUéDHLémegos;fSH -B&iL4, SU-DHLS,

; ; Y . .

and WREBRLET 2, 17 var PR erter e Cipoaind R Aréfes bind 69

expresSiQFREISWIE ai BUS@\eomipaskble 6ahé IS5 sHOWRIimFigard 1 @hd/or bind in a
chain variabl e domain or both, of a binding nolecule

dose- démﬁlpnq AT 1 Yarous embediseents, $hq GB26 pindirg molecules possess one

£ I t
or morf 3Rl iy SORAIBS kel LRl RIS B G
cells amdnridteeasemamasgsu DHIL'gndBJABehf)[ih soxAé cases wathyat ‘lélast 40%
shown i.n the sequence_listing of the application

cytotoxgH; nEPPGhdeendentionE-deRENJENtGY Ol IVHARC h o7 Fehiehin at least
Ramo§b ?Jﬁﬁe‘mﬁw LEY16164 Ld ll%t lh@ 1sQi£os$ Gg%]ﬁwggllt' fﬁg dlé gfl'nf Qhsed Q\lﬂhgcﬁ least

I'ng portion of such antib n certain
40% cymtmmhmyemamtams CDA0+$pedl dépdetimidiboge mareeuiel lginphmedes for a

longerid%tI v m&@sgﬁﬁpr g)gﬁéfl Ctltaggglﬂysgnﬂm leasty10, 12, 14, 16, 18,

20 or ﬁrﬂa'ys me&ﬂep gr@l)vtll éh@aﬂlﬁﬁ@d‘iér%@rﬁpﬁﬁtﬁlrﬁﬁl ! lﬁbﬁg‘e HBaLla3r

domai ns: bi ndi ng donmai n, hi nge donmai n,
descrﬂ@ﬂﬂ@ @ltecﬁxadmleﬁ emd ip pr@meevhﬁ@chdngms@red mehmaﬂy s@es of
d1ssemn l A;fgo 2% eM d(l) ll n‘Prl Ses
IR Bathe R Tedo o at Tt deseHBEs i

G[DOSS]C[R)Q;oﬁM dhdith s, thy ert D20 bﬁﬂ[rnghBIécﬁllé@are Small Modular -
onpl enent ary functions by providing a flexible |ink

Immm@@b@@mevmlsﬁ%Pﬁb lacngi aspesththe ifveation Puwidss humgnized CD20-
spcitfSRULLCEL ApBRSRE Bl BBy SHhG T BEkeM i

molecuded tlhatGBQ Eise$M for atathteat ofmaninaliancabjecio/ipcludidgehughans and
hunman X Fc domain, or a non-anti body protein
domestj ay sf gniioR sgrprovpﬁgs pyglele pgid sequences encoding CD20-

specific binding molecules.
[0059] In certain embodiments, the CD20-specific binding molecules of the
invention have a high binding affinity, a low dissociation rate, and specifically bind to human

CD20.
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domai n determ nes which type of imune cell is
activated and regul ates the bal ance of effector

WO wog/id6013s enpl oyed, including the relative aagtdvus2po9ai07464
ant i body dependent cellular cytotoxicity (ADCC) or

g@dmi enﬁ%ngﬁme&wtﬁ& Hﬁfnﬁhltzé’d Cgé@spegfffc%%cﬁ dg molecules of

_ donmai'ns al so can be engi neered to reqgul ate SMP
the invemtian are antidicn in p06HAr artieCD2A dhoycborbantibofliea (lsmbl@) or

the L nven y have one or nore binding regions,
antlgens%‘ i\soﬁ?‘gr rT?ght chain and variabl e heavy chain
HOM]ngAkﬁﬁh&[bSaxﬁi%Uy ﬁschnfefn@l'ﬁb@ﬁﬁa@ﬁ% B@ﬂ‘ti%ns derived from different
i nmmunogl obul ins. These regions are typically separated

antibodjgs. | Faslearmplepe chiseeriovamiibadyapy bevqmyamahimqglwd ajeonstant
region 55‘1‘% (ﬂntt\gg d?ﬂ'érﬁé(toangﬁog’lgw hd g%nor anﬁ{)1 cﬁg bg from the same or
er. enplary™li Nk 9 aseu 6

gron join ers are

dlffereﬁtf@eﬁey Aneferthinndtatsodimentt,, the uahatids re(gﬁlydiSﬁdiﬁlmermﬁaﬁﬁQZDZO
or any |inker shown in the sequence |isting

amlbocp R %mvpe%&n isRONARNAZ, ¢ Lo HHUEINE) mércoemﬁnaa@nﬁ@enrmlman and
ent invention, exanples of
homan % GEEb Rt Reibl & REERE 007/ 146068, [0068] In sone
0@ rfﬁwtl_m,mq:dertE]Dw bipdohgnmaoéleculesipf the ésveatibn ahni:mﬂdde CDR
sty AR B Ser e By By pduct i
compnbdﬂﬁéﬁ@ﬂb&?é&l light chSRICIORAbNa KFhARBE Lk RETID NP 8f the Fivention
portion of at |east one immunogl obulin heavy chain

(SEQ ID&NOﬁblé% aagl bervyjchrinedd BightcHaimiremewbOGGSIH cOhetaiti nagiens of a
human qg&:%gﬂ u%nu%f)g ryzoce(t:h Qitrsloﬁ C%gﬁ%%amzae t n 13'{)(21\(%? g{el £s sclosed in

U.S. Pag Ny i5¢530| 101 5,98 5,089,516 9516 Ii; 8869307622 nd6,180 390 8hch of which is
eptide, For exanple, t he hlnge reglon may be derived

mcorpof"l‘t@:ﬁirhﬁfﬁ‘q Wﬁ%@n%nntsmﬂrqﬁge region (e.g., portions of
:[ espon l ng&gfégh Wl?% flﬁgﬁgé{m %? ?1%8&%9 8? thte rirzil\tlenltl%)n that retain the

for
blndlng spetifioy obthiei mtadm’rmbndyi,l asel hl&d) ﬁﬁ:lllid&ﬁdﬁ theninGltion) dAfetgén-binding

e region may also may_ be a fragnent
fragmefy§ reliy parealgs Rl Gy vdeies of Do ot YRFiaR elonagiaDR

Qﬂ’laﬁ Caodpe maﬁabmg’l@e an 30 anmino acids, 21,
reglons 23 24, 515 26, 27, > ggﬂ%glgm no acids) an

lmhoén ste ﬁmbpélln}q@motalhdmaohad CD2gspenifc] msibodybf the invention

comps SRRy 1508, LTSS SHBFEDED: oo M L Bt

exempliiﬂeﬂtiﬁ the Rbuérceigfih@of B aﬁﬁﬁéaﬁahnqh é‘mB@diﬁﬂe‘ﬁH‘»l (fi‘ﬁnﬂrf‘s% ﬁCDR3
particul ar domain that ma varﬂy as known 1 n

and an Ia?P}Up they sam g iom g smmmfdngb@m diffetrmtraiodgcudasdh tlwssequence
listing (gliﬁe %ﬂhc?tg(g{; Ol?x S.?h‘ll %Icgn%lérgg n,aalq}]ung#m%elzih%lﬁg{l‘ sgeech 1c antibody of the

1nvent1mrndm;€f§2§)thSMeE’vyDéhd1iﬂ€DR1I\4@DRZJEJndYE]DHZ»etlib IiehIRRaiRICIOR] CDR2
glo e hi nge reglon of the heavy chain of

and CDF%S Eﬁﬁ‘ F(@H?ﬁ/o 3 hindingdpplpeiie exepplifiadsinthe seqvancerlisting of the

applicatid\G&hé U9 -3tA8 IIEHRE- 3rrﬁ%9@aﬁ%?@1e%&8mdﬁ&ymofé%es in the

i mmunogl obul I n 1 sot ype,
sequenqe rhsting gf theapplicatione In semé embodingGls, a hgfnized GH200specific

antlbod% gﬁtyp 1gve§1t12§ ?sggri)?ntgaﬁg? gélgsgltpﬁg athQSV}b Ll?a%? vgr?a?l}?el: domain, a light
chain variable domain or both, of a binding molecule exemplified in the sequence listing of
the application. Also encompassed by the invention are humanized anti-CD20 antibodies
comprising any Vy shown in the sequence listing of the application, any V| shown in the

sequence listing of the application, any combination of such Vi and V| or any Vy/Vy pair
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residue. In sone enbodi nents, a humani zed anti - CD20
SM P of the invention conprises a hinge shown in any
wootnes/067ISEQ | DS 60 or 63 to 66. [0071] A humamcags2008/007464
anti-CD20 SM P of the invention contains sufficient
shown %mh%%e@fenée SYife ApIRaBOATrARt émh@m g;ort‘?dh of such
I mmunogl obu o0 provi de an effetor fuﬁ tion,
antibodpesef er abl y ADCC and/or CDC. For exanple, the effector

an&H&%ﬁcp 'y "H anéﬂg %ﬁg%}{) {': Bﬁ‘ﬁ?’}%oﬁﬁwﬁr‘?f the invention
isa CDZ@f@f)@&ﬁkoﬁh’dll moftiar Anslukdphag@b@ufisal (SMIPNDOdI nent s

rising CH2 and CH3 domains, the dorral ns may be
f[ﬂ ]t h\ehtgnareze& andi-€D3P SMIPhefithe i invientieroetnsdins thaee mpdular

domau}s d?n ocrinamri:‘(r;t ﬁlhg%] Iagmgfcnf G5d 24 eﬁ ocg% I cpomql Eﬁb%gﬁé g’rﬁbodxments

ces uman i’rmunog

the binfind d’oﬁ@ﬁdeSﬂSan 40T PR oISMIPesft the Eh\%ﬁﬁ@dtcmiﬁkﬁé‘es atWedomain and a V.
CD20- bi ndi ng donai n of the SM Ps of the invention
domain, ok hingedemajpy of an apti£{dP¢) SMHE ok the ingenflon perfepma Byy

comp SEAED e Bl MO0 P TES  gmain an

effectoﬂ.dé‘xﬁamIwhlbmlswcmthSBmamqn ohmultimerezationpofithoSMIRe The

effectop dormanas a pumantren G P30 SHAEP I UG BBIon can campeish e £ an

human %Hﬁ@&iy‘ﬁ“o?nmﬁ hg Eldeali®ody praER with LR MRS "ﬁlg €ffector
i nvention conprises an am no aci d sequence as set

domairf datermings VBECh hipeNdimétunecel is aqdtiga®djand negrdatesatha balance of

effectO{e ﬁgx F %Qr;sgeﬁnlﬁ;?ﬁg%ecp gﬁ;ﬁ% g%@eggbag? dgr;{/ghfn%oapH{)?]%n%'\geggen? cellular
cytotoxhatwqmmtepuﬂ ¢danlslemeﬁwypkn&eem PRRERECIBNE DA BYeaYor dosins also

CDR2, CDR3 am no aci d sequences |ight chain
can be @mleefe@DRQgUIaWcsl‘émuamlW@m@Z@ﬂ%quences or both,

d f ed f rom SH
ook, TP AR dthp ol R ot the b B S IR o ore
bindinghegiing, suth hé1edriabdnlightobainSnd daﬁalbl@heﬁ@ clﬁtﬁkdbi&lﬁﬁlg regions derived

ef fect or, domai [1 conprises SEQ | 0074(% The )
from OIPWéﬂ?qedwnwn@g peling, Thercorseiane arﬁytyewallh sgparated hrjinker peptides,
t .
which 240 o0 SESERARER RTW. 0S50 il g e
joindermbixempfary lisketDmRs lgtkevarbased om dles@m&ndmkbn mbiifijgudt ad ((Hy,Ser)n,

where rg—{}l% k)g%itlyloﬁrﬂieg %H%wg i &%h&tﬁeﬁpc% (pth gnglgﬁf?ragrremg%g [Suitable
linker daftbk ub&d &Qﬁ@&@{t@xt%f@;@ se%@ ¢iehtion,RikBEpRY omh?&f’drg deddfibed in

certain enbodi nents, CD20- speci fi ¢’ bi ndi ng
WO 20fpild6%s of the i nventl on conprise three CDRs from a

hai n_vari ble r an

(0GR} RS Yol B GRoirRRlomatt Emeried a P single
chain uﬁﬂaﬁogﬁﬂuﬁﬂ?&eﬂwﬂmv prodidt, Whish dyeintlu@sall e apdFN of at least one

ref erence sequence. The CDRs of the invention nmay be
immuneglgbylylighs caﬁy Vtaypble &eLiPARNG 8l oo aPTtienfaf ahtoariraos

ni zed

lmmun%%%lﬁs p%—%lg CH% 1('}'9[?]18 %lr:%? e’g éﬁég ﬂggr%gllrﬂ PP; ng an am no

fol69] Sé“dpﬁéllmge ddmaim of a huimahizad aati-CDA0KRMIP 6fithedfivention may be

bstanti al | y .honol ogous
a naturefcﬁJ occurr}ng pep}llde a mutated or genetically engineered peptide, or an artificial

<

peptide. For example, the hinge region may be derived from an immunoglobulin hinge
region (e.g., portions of the immunoglobulin heavy chain sequence that is responsible for
forming intra-chain immunoglobulin-domain disulfide bonds in Cy1 and Cy2 regions). The

hinge region may also may be a fragment of (e.g., 5-65 amino acids, 10-50 amino acids, 15-
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to a sequence shown in the sequence listing of the
application, and humani zed CD20-specif c bindi ng
wombgsgtes conprising CDRs that are substanti adiyus2008/007464
i dentical or substantially honol ogous to the CDR
35 ami§§‘a&&ﬁ§‘01%$3i HRARr i d3e90-36 Aaiho héldér he, S24ens, ez§ h§137)28 or 29
o plication. For exanple, a nunber of am no
amino acidg)sanammuneigabuli @ob@spsdmdwrbmgmmwallm regaeded as having

uen sho in the Seque n
hinge ST 0T JNAE) SR ET B e RCB RIS 45l Beelsdleccording t
structufd] JFFRMAITKr és@,@nﬂ% péficlklat ResidAe €4 Parmighir dbMamAA® may vary, as
enbodi nment s 20- speci fic_ bindi ng nol ecul e of the

knownjin fherart)dn an aéloahn&nm@n@&lpblulgemmemch@@ thesCal domaigy the Cy2
a sequence as set forth in SEQ I D NCs
doma@%g%ﬁ dfa%ab ﬁdeorrﬁagrrlrbom ments, the am no acid sequence is

&6%0]90%e Kihge d&hdin 0T a%unhred aBHCD2iE BMIP RIS thiecdinfention may be
quence, t he sequence of as set forth in SEQ I D NCs
a human] 159ge I&ZIPIS 116 ¢ tilsm@ge. 1Rgion of the hsavy sbanioh at?w@ae@ﬁfles&y In
I
embodfther CorRB AL RN Birel TeaiB LG AN 1R/ Fom any human
immurmglm@uhmisowﬁeysucderhunml Ig6r inmownw ghgtolia ({.e., g human I$@hdpG2,
% se ce i dentjt t he s uence

1263, gt oh e RERa e aﬁss@eﬁw oy RIS 28 e cysfeine
residueS qmoﬁ%ﬁﬂioﬂﬁﬂénw ahRinfRskeanaa-COSOSMIP ofake Rfe@Mdomprises a

85% 90% 95% 96% 97% 98% 99% or hi gher.
hinge shpwarimany oeer 9f SEQ IDSrfewrt63dn 66 t h nucl ei ¢ aci ds,

tan |de tit
JHETILF CA mgh 88 hudCasSn PR GPMRe rtioh g8 alhsiffiony amino
acid seljlyéifcb oF 2 abhsdant e€fioh bf AEnHhanealobllinddlprowide i @fBEtor function,
bridi zatjon condltlons) to the conplement of the

prefera?i/ywéﬁ&? C mdor{ee e for sxamaplenthy effctar dempin may ograprase the
sequen&;e f $hurhfh ﬁuﬁﬁh& lby@ﬁ} %42 F%IBE}J% &ﬁ%%bﬁ&)kl& {i’l#féérf in’?rqul%globulm

stanti a
Cu2 and(ﬁ;ﬁ domepen da enﬁyodhnergen@mpﬂﬁdg li),chahdltiigﬁn@mdmes mecxioemams may

id se e encodi ng the d sequenge.
ve o e P oS o 2 nB SR e e
domalrQQ% B&MpRS: ME ‘§&ﬁfeﬁé’es@f 'Tﬁﬁmqﬁlrﬁmgibﬂﬁntlgﬁ @{3tanﬂ%dﬁlgreglons

?U|dance of "the present specificationf
d%'ﬂ cUngertaig @aéwdesentsrhhs €D26ttindisg dnmaud@f thb SMIBs ef the

. inte ation b |te dir cte

inventiG borahfich oV 7 oRioBRRL PlkPoose Yicarbap ab EeRentSany of both a Vi

and a V{UinsigeAeigli s%que‘hﬁéi o£AS5£V] PaifbétFBANBSSEQAD ROsCRI5HI f certain
prepared nucleic acid encoding the CDR all of which

embodigpents, Mngﬁj@@anf thendHPs of thaénvgntion Femprseaplagino acid
sequeng’é el fdrBCih (gﬂf) "1\&? % c'gmﬁ.n e%l%%@ 1%’(9 HE ?Bgﬁtgr domain of the

St T Ut on (see
SMIPs @iﬂﬁﬁhvéﬂnmh&bmpﬁsem &emo atid seééé}ibe ad4diForhdn KEQk[@ NO: 60 or
et. al. , (1987) Proc. Natl. Acad. Sci. USA 82:

6l.  48s- 492, both of which are hereby incorporated by
6073 eﬂ?@f)rtau{ QQE@&mJthsaﬂﬁtéBﬁo BRRGE dorhdlf %%i%f the

. prOV|des nucl ei ¢ aCIdS encod I Ng an anti -
inventipmwt@uptises af Vit tegidnwigh hinman 1mm1moglebelmbﬁdmmtlsseqmbl&es and the

uc enc ol y tide co
heavy G EDRATERR S AR COR e Bl Sentiners TRAL e bRYs CBig, and
CDR3 zirﬂinNQSxd Béhce8or @0 A€ thedC DR BRRIM SgEai&nsﬂra%lwmsem@ed from
no aci d sequence of any one of
SEQID NOs 1-59. In certain embodiments, the SMIP hmge domain further comprises SEQ

ID NO: 60, and the effector domain comprises SEQ ID NO: 61.
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ID NOS: 1-59. In sone enmbodi nents, the nucleic acid is
any one of SEQ ID NOS: 67-126 or a fragnent of one of
wothessesgquences encoding a VH regi on or a V0L peagimos/007464
. Producing CD20 Bi ndi ng Mol ecul es [0079] The
cﬂﬁg& an@fy 09 &ﬁiﬁ’e 1%t ch&n Vv, and CDR
hﬂ?wﬁtl on can j‘e/fr(Jigt?Ield u eﬁgj y?ér econb nl nLa%n
sequenobiusefid foogagiatimg G1o20- s;mdiﬂ bpdmg mddecule&s d'asfexample, one or more
i bod or, an anti gen- bi i ng fragnent ther of . of.
of the B RG¥R it T Yoaiihsk A ig pf i PP PAE bt PahBiEd Rigyppbuman
framevdrk'¥0bRe ik (HT’@ n@ﬂﬂlyﬁﬁﬁﬁaﬁﬁﬂkp 'FREFRA! 6r ER4Y 0l gededabén CD20-
fragments encodlng f he |nnunoglobulln l'ight and heavy

specifig piriding mplechls. mﬁqr@manﬁlmnmaihm%ﬂ mqq&iqigndmagmdmules of
C ha [
the 1nvgntécgne<):(opr résseegr C[‘?Iﬁ H'P]}n fl P:ﬁalg r}%ﬁ%%lr e?%:&lg%n;é’tﬁll%% CBRs from a
heavy 6lefifi @4r84blé foigiord, h»elemdtmrhdany vhdif ICDRxeandat lighd dhairSCDRs are
cul tured, fromwhich _nediumthe anti body can be
from ﬂaeetaa\ﬁerﬁﬁedencp ﬁe@w@%aﬁe PR odiheinvgntipnenay ke geaftgd to any type of

Pis introduced into and expressed in
lmmu&@ﬁ)%q%lﬂgrg 080] Standard reconbi nant DNA

nipO s d oThnglnesntimyalqupnosiz&s thomabized CD20tspecidiy biredingy mmibetules
light chain genes or a nuclejc.acid encoding the P,
Comprﬁsm%anma? @@ﬁ&%@%@ﬂ@é N estrudfidemikal %s&ﬁas@ge?lﬁhwlomologous
toa seq&%t:@movaml thO5ERIEHELNNG ofeld Sphichtid ah@ﬁamgﬁilzké CD20-specific
such as those described in Sanbrook, Fritsch and
bindingneilesules com@SI)slng NEIPR& thag are@ubﬁamtmllyAdtratmk ait sibstantially
Manual nd Edition I rin r bor _
homolqgouf ?‘bg’ﬁ g&g%lbeélf?es @nﬂﬁr?ﬁf;&i)aﬁ%gwpég éljﬁia )sect&?pf;!ce\llr‘itlng of the
applicdtiont %ﬁéﬁarﬁ;ﬂe NDh@RbEraf aBiifd 86ds o FREMRIdEBRSds iy : changed in

Associ at es, 1989) and in U S. Pat. No. 4,816, 397 by
the sequgress showm In the spquesee listingrofthe application.iip partisalasinend,gr more

CDRs,g?Jngél'f&ﬁ?e%grQsog}L d)‘.EorA (yiﬂﬁ;? 1 1n sﬁm%%ﬁ{b%ﬁgr?éﬂﬁ%%lb?@-gffemﬁc

ereo
bmdmg nmeamnlecnf th@invkgtien laasl aﬂxsamanc adﬂdrsgqﬁdmﬁe thag i at d¢udt ﬁ(e%\wentlcal to

hain v r|able regions nay be first obtained. The
a Sequw&e Ia%?“é hHsSEQJ%oTS%Bt%* napthgy eﬁ}?@#}mm%ﬂh%ﬁnwcm sequence

is 85%MOEY,! ¢ %t 962, 9Fo, "R BB Menfl alltb g'@&(ﬂ%ﬂge HRAUYuRBbPas set

vari abl'e’ regi on genes using t
forth it BEQAPEHOS il efr9 (AGR}uitabler lidkien earENAuEdqnl drecamtdxo of thermaesent

e e B SRR A N PP RS e ot e
t[tmfge CYUERES Subsihtialy Q&é)ﬁ%hl‘lﬁ'ﬂo}hoﬁ%@@ gﬁegt fefst about 85%

for exanple, one or nore of o
sequengeiflgad o thetsequenresdisclosed herein prepiempart of thisrepplination. In some

embod e&gﬁﬁg géc'%ue%e 1dre]§t1t9%% bg gé 683?\/'%%"@59%% @%%Qﬂlgﬁ (‘9|85}S %g% or

higher.apematvél9)ih. cohﬂ&ﬁi%h with gxddéie asids, Q@bﬁﬂﬁtid) Odtin€ity & hdrhdlogy
i nvention or antigen-binding fragrrent s thereof, one or

exists whenethg gueleicacidsegmentcvidi lpridizetunder sslective hybrgigation conditions
. WP AR RSB0 O ok 08 SRR Al B, Ty s

acids nesyheggedeaninveidloceldy, ivaceld I)Sa&umhntahﬁhldll}eptﬁiﬁﬂdejr@ubstantlally

faC| ds are operably linked to transcriptional and
pure IofiPansl ati onal control sequences. The expression vector

J0OT X RCIRIBBELED 1hOBMiR act KUHRRAGSMES Be generated by changing the
nucleic acid sequence encoding the amino acid sequence. A nucleic acid sequence encoding a
variant of a given CDR may be prepared by methods known in the art using the guidance of

the present specification for particular sequences. These methods include, but are not limited
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generally chosen to be conpatible with the expression
host cell used. [0083] In addition to the anti body

wdm@e/;mgbai n and/or |ight chain genes, the re@emivensioor4cs
expression vectors of the invention may additionally

to, pregfl-ﬁlrl b G- gltrﬂzrté’d ?%g@%%&ﬁ?%&d?&w ufa?&e@?ggsélﬁirh%genesm

e anti ain ragnent’s
and caspetie nnmdgenesmoﬁara&rbcrcprmafcctnucéﬂh anclensoding oltleh@DR all of which

t t d tl
are teoBBRE w17 i ot he ot FErexamblecshairsch HRGERERE) Y used t

prepar@ﬁuﬂshﬁltﬁﬂqjaﬁhﬂts ek, %{1 M€t N9, (1985 PNBCkER ¢TBY REI18: 4431-
he invention. Such regulatory sequences are known

4443 and Kumekatt al( (@ @87)ePrgc Nt ciddl SCiERA 82 988 <92 obpth of which are

t od i n Enzynol ogy 185, Acadenic Press,
herebyé%orﬁ?rgg%y%ﬁw? enc(é 990), herein incorporated by
rlﬁbm]e 16 @hothbt aspedt] theenvREOR previ@st Mikldidases alcolingdni diti-
e art that the design of the expression vectaor,

CD20 pinginggnelgeylpef thelinvantion. dn sprag ambodingents dirorrsdaic agig encodes a
a r f
pospeSREES AR B 1 O il bR ARUEE 8 oh B¢ B dpo
NOS: #é8] srathcoddsa pcﬂiquppﬂaccympﬂgug diecaryins eqideseqaenck of any one of SEQ
ession include vir

h I
o N [53,; e O%‘@‘?P‘{"@G’gé i Bf‘“ﬂF’Gtaéqulsé?%P%g? SRONTNOST 67126
orafr bf 88k SEhbs seaa&ﬁe@&w%g@vs Cwb;egaﬁépa VehaBRe! S

erived from cytonegal oviru ch as t
pronnter/enhancer) Sim an V'rus 40 (SV40) (such as

e SVA0 ter/e cer), adenovirus, (e. g. , the
IIL cfé’ﬂg\ﬂnlgu(gbm&‘;'f’ﬁﬁa%f@ﬁ%t er (AAMLP) ) and pol yona
V00TH. e himvahized CIERCIeBific Windthg mdléduldseﬁtﬂh@fhoémlon can be
el ements, and sequences thereof, sSee e.

., U
preparqul for eyemple, by gecopEinasy DI A rieghnologiessF opagamme 1n4h6c_1a3e of an

ant1boC§'(3 %a?% %gféeln l’g}lﬁilﬁg fragﬁ%nwm %gf gﬁ{hgrle q%l by n§08t ce::li?ma¥ be

transfetted oviffosrt @dndry ré@ntbifdit exple€idH edidrs @da inig N Adragments
.sequences encodlng t he anti body heavy chain and/ or
encodifg iecimamnogl QR bt 10 hakey ChyEne! e 2ahBodse guAmaRfigen-binding

fragmeRFOLEP gﬁﬁborggg SudhahAThE manﬂgﬁw Shfks M€ %&glregﬁagg host cell

I nventi on carry ad tlon sequences
and, prsbmbéncsesretekiantorthg olediuen newhlchahe hxmst oéll ishmlt\amdl; fom which

e b oy Bl P S04 sacoin

SMIP i dftkdduiced o afd &FrtRBd ff a hesitegel | s into which the
vector has been introduced (see e. g., U S. Pat. Nos.

4008 &tmdaatd rgmbaemt BINA metlrglolagies may be hseditelobtain antibody

ally,.th
e Gl s R MTR it B Bl o U EETREL s o
recomBiygit @msmoxorzedmts Aad irtdube theVedtdidmito B3t elld) b@chMYi thbse
the vector has been introduced. Other suitable

describgd i 8 apBrosk pkisitsel angbMiagiatis é«rdwé\/lphéular ﬁmmﬁ,eﬁ heloratory
Manua[ %‘% &J@E&tl@% Fis% gl-gr&gr Ns? % ggl EeM Bt W ietalrs].)

otrexate se arrphflctlo € NEo
CurrengEmBoc(oﬂsolm N41eBulaeBxdd gy ﬁ)reer{eGﬁﬂﬁl:bhllﬁg rAseaicﬁateﬁill 281) ahben U.S.

e Ssi ectaor(s) di,n e anti body heav and
Pat. NG. PG> SHAPHESH & he et b sl S5 e A RPBArbad PHiGfernce.

hee81] C & dr eR¥mpleafBiprless @A RMIBAES or &R -binding fragment thereof,
of the invention, nucleic acids encoding the light and heavy chain variable regions may be
first obtained. These nucleic acids can be obtained by ampliﬁc;ation and modification of

human germline light and heavy chain variable region genes using the polymerase chain
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el ectroporation, calciumphosphate precipitation, or
DEAE- dextran transfection. In certain enbodi nents, the
WOEXPE/E%3130N vector used to express the CD20- speaids2608/007464
bi ndi ng nol ecul es of the invention are viral vectors,
. S r .
reactlozilL{Pszeduegﬁelf 3 W"gﬁ% it;éeégsftéra Liﬁ’g Cee?él'vS/ﬁlhcrl] g fit cg{sa‘f’% V&t¥able region
genes greknownah the arOn@ncmﬂm VisargpV y fragmeiite a@Dﬂﬁamp@dhtﬁSe(sequences can

bi.ndi ng nol ecul e 086 ui tabl e mamm| i ost
be genglifhly Sgieeinite Ea0dds: PR EHmBlen i Cr TnOR it SMTP Seduences, the Vi
and théi Ifmég%ﬁtstufrmé SOMIPRERRHESS 0PThe [ATSR § HVRBISNIIP deqaéntes disclosed
cells (Crucell, The Netherlands), Chinese
herein léms@ &> tbnafrcuﬂe(u@-l@tmequél)e riphieatigh)ngdhf r - CHO cel | s,

ABRET I8 ekl 8 U3 es SIS Byeho a8t fagments

thereof 6h€6f Mbkenwoldik @€ids encodéhg parfisl c¥ead1érpeidllight aRd htavy chains or in
Kauf man and P. A Sharq;j1 (1982) Mdl. Biol. 159:
8g

the casg@f SAIPs, a mssdyippeidswgodiag the SiiHsmay bednserigd oHp apexpeession

e AT o O o B S B
translationd cpotrelt sequdnges. €Tk eqpressiomaecor and beprassésh cantoh séduahces are

xpy essed, CD20- s CIfIC bi ndi n nDIec es have
generaﬁﬁ EE‘%S&%%I bg\g@gpg £ Withthe FWTSSF?O nfpesh s LE%?ﬁlbl nant

YOS HS SICUAN G B1the SRy meﬂ%m&m%%m chaiif! 6;@ &, the
introduced into manmal i an host cells, the anti 3| és

recombinaht Skpression @ecgensmf ahd rynvpmunhuoe)d achytlmmllm,qamygeglﬂetorwsstquences

cell or_a. t f.f i cj.ent
that cofifiyt e sRhrs R0 B ot PRl B aZhend Fgfbs Rihost ce,
such aPprohRiab) ehhasRed 6 dther Xprdskien 2BAtrGIRMM & ts (e. pol?ladenylatlon
antigen-hinding fragnent or the SMP intot e culture

signalsy gt emtrqi thehiranscripéomerstranstatioy of the myiclsigm acigisd encodmg the

f r o
blndmgﬂfo ec 6%: L}%ﬂ@?w‘g‘i@ﬁ %lrg%%?e ue:?ceg\égc{ l? ﬁ (see, e.g.,
GoeddaiBGbﬂdExpl{e@ﬁ&B]l"ectHno‘mgyt Mighadide Eaknaeloghdgs VAéac&hh@Bﬁess San

i n]éége %Sove procedure are within the scope of the
Diego, §P OB easin insorparaied by apisreace). dt b pr appreirggd by those skilled
in the ér?@ﬁm'e Q@d¥ H%Ytlﬁﬁeg?ﬁ%%fgo Qleﬂsp?ﬂcqﬁéﬂgﬁleosrele@tl ngffr ﬁ/ﬂlfatory

encodl g eit ht and hea
sequencésanay depreatl onsnol faceare asﬁ]e}chbmb ol thed1mgo¢lbto(ﬂ32tﬁansfmmed the
roduced in

nasdegeadd
level of koSG RGP STIe e -| PRI IE AR e S Bpagmalian

host cellté&pfeﬁéﬁ@ﬂ‘iﬂ&tmeaﬂﬁbl Ef@:ﬂle‘ﬁtshtﬁ{lt diRRY ngﬁ'l‘éjvehé @Broféﬂf"é{bré%ﬁ)n in
specific for an antigen other than 0 (e. g., by

mammaligsepllisniich gs arpragieisadipr @ﬁhamersmu@ed from ¢ysomegaoGng (CMV)

N g

promotel/ethanBa) adénobirhb,i(ead. i, tie defoviARGR4;04 REEBIMAGQAAIMLP) ) and
18592, and 2005/ 0136049, which are i ncor por ated herein
POIYO"k?yV‘f"éf Eprelvetber deserption efviral sagplatery cdemenys,rand sequences thereof,

see e. gentﬂog' PRONG: 5 $P4§ F(%ZOJR' $tmaski Y &NpLON 2L S 1B f{gelgglaﬁlé e all) and U.

domai n- 1 nmunogl obul’i usi on protéins that
S. Pat. &ob #9648 @) Sdnynﬂmhafﬁler eteal Gajindtvehish anedicruin 1r(®upd”ratad b&meference.

ﬁ@kﬁr r}pgﬁ%dmolng sequenc ste%E:o 1{1g tt}peeanltllboggl heavy ch%pn Angd%r’ light

chain or SMIP of the invention and regulatory sequences, the recombinant expression vectors

of the invention may carry additional sequences, such as sequences that regulate replication

of the vector in host cells (e. g. , origins of replication) and selectable marker genes. The
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region or a nmutant 1gd hinge region having either
zero, one or two cysteine residues, and (3)

wo oRrssgizobul in CH2 and CH3 domai ns. | n certaiptT/us2008/007464
enbodi nents, the bindlng domai n conpri ses one or two

selectag%ﬁ{neg'?(%e%e&gf%ﬁlitﬁ?é nglH en tILcE? éﬂs gv(rlggfl BHe- vektdr has been

odil nent s, Ofmai n conprises
1ntrod11cmb(@ys resi dues, the first Cys, V\,hl ch is involved in

e o LT Rer B SNBSS, ALY b cxampt

typicallyO@le Q&le&gﬁe AR 286 caifets e AnaMoRRy S%f sﬁdﬁeasm\lsrﬁgg%}nycm or

are related to a chineric anti-CD20 P, TRU )
methotvhiateh o @ hastrogt dntoi wizich thernecton dah berarintredungt e Qtherisnitable

selectaBis ok Sisisartinthds Ind SRLIBATE dofotse RHERO #2658 G B&ppnt-
host cehgs\eﬁh Réthbeeatdel defibhMnipVidichtddt)@nd ke Ikadnwcnggd@r(mmm 8

The binding domain is connected to the effector
selectigfmmi n, the CH2 and CH3 dommi ns of human 1gd through

etg@%i' fﬁo%%xﬁ%?%&l) Q¢ e)éﬁ%s?c{f}r]velc}érgslgﬁéo%ﬂ? %%ngﬁ&ﬁl heavy and

I'n a er as I ON Provi
light chmshﬁdh@SMIP ey b‘egrails&dtqdeﬁto dkost oell by standqgre metohdlqnés such as
se associ,ated with_aberrant B-c

havi.ng a di s . :
electroa%rml% m%w???ﬂ%ﬁawgprsﬂmtﬁm e PRg: ee)ﬁrqsléﬁnéﬁftl%p In certain
embodfrﬂ&ft?@l%l&p?&goﬁ V%Etfo? ﬁgédvt% eﬁgﬁ:gmhe(é l;lﬁﬂlmglmolecules of

20-speci fic binding nolec vention
the 1nvemt3)nearb gitalrmentors, tsheh £D2Gospmt NéctcrsbSunih vigal ret¢tesuhay also be

used togzsgriate SRGoes) inilRs b SAFCEOLE FpRpRg Ry PLPE LD Thspecific

bindingRblecalel). vi ty that deviates fromthe nornal proper
or expected course. For exanple, aberrant cel | .
40086} tSuitable maramatien hestspiloter cxprespmpiherecambinant dmanized

. ot her cell | ar ongn h
w138 g S0 BB GE il saE RARALI b e,
Nethermﬁ&s)l ChinusteH srakter pmiyl (tﬂ{(abeltm) (mhnﬁlﬂlg@hﬁr(anoedeulstde@mbed in
associ ated w i sease_cau

Urlaubgpd CGatin 1880) }?foFfMﬁbr%dr S TS AT 21 biraPs bsed ety 2 DHFR
selectafliehtkelle. 4, PBOREAABEAHER Y. KAl &Y B1PP L SRPLORIIMA Biol.
159: 6(liy|6|$l|)nlg S? nyelomd tells] @(]S(Iﬁeﬂls aad;J SBE wells. p&@dltlbmlmaﬁgsg fgkﬂi express
GnTin {estiteddn 047 G Dy et Bab 20000 Y055 0 BERm pperporated

by refeféﬁ'cé)ymg’ﬁhl@(‘!"be ﬁgb%f 5@ thBr &tdss@FEDL0IsPedTBY bRIdRED thfét:Hl@? have
aberrant antibody production, such as production

increasadi AGXCKE abidiyes, or over productl on of anti bodies

j-cal d I | s... 1t i )
T Wt ErRphBihaRy St BRIoR sty Eackiing thé ntibody o SMIP are
introducéd s hﬁmanaﬂiah mopdedt | thO antibodiesrild| SMEPRGird18énekdllyObrB8iiced by
subpopul ati ons. Aberrant Bcel |l activity nmay al so

culturingthe haet celafsagsriodtod time suificientdn alpwioreypressioqafithgprotein in

B
e b2 PR Sk DSR2y g o
the SMIRAirgtol fheastill tuteav e dignoin \shish) detledt odllshdy grogvna Thes@@s€D20 binding
ssoci at ed mntp aberr
molecule can be recovered from the cu ture medium using standard protein purification
methods.
[0088] It will be understood that variations on the above procedure are within the
scope of the present invention. For example, recombinant DNA technology may be used to

remove some or all of the DNA encoding either or both of the light and heavy chains that is
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B-cell activity" is a subject in which a disease or a
synptom of a di sease may be caused by aberrant B-cell
woeEmbs/vEetys, may be exacerbat ed by aberrant B- caldT/us2008/007464
activity, or may be relieved by regulation of B-cell
not ne&g f&hncﬁﬁ%‘F@tﬁOOF}n Sdfifof i3 mnﬁrﬁtlﬁogﬁk Inat g%ﬁﬁ&fuced in
(s as B- ] a B-cell Teukem a, -cel |
which myeelhecalvm)apd anel ligbmlmma amamebodyecrf tbc/mavantwnancm)d pther heavy and

. ucti a r a di.sease char zed, by in r
tght IR g8t sbediRe Hora iRES G BN R 8y bR rasnBhg Bh oy of
the invaitidn8 R REGREAHtdoHP Bgsﬁna_arﬁ%hbﬁlda{ crd¥sI K metbByyay s
i nvol vi ng B-cells. 094£ In one aspect, an individual

t[PQSA ed\'IWOd%fqm@@ﬂng SMIBs hawedreen dnsqmévndmvr &t BatentPublication

Now 4950 CABRRNTES42 SRl Dy NS HRSHARgE) i o

referenod &Y théh enfieSROoMmSRrtaldh édhibRlimefite 8 MEPY &, the Utenfsn ARkbinding
exanpl e, ENBREL(r) (Angen/ Wet h) HUM RA(r) (Abbott),
domainzymynengstebylin fusien peeeirs M Seatwei b 2 higdmesingmain for a cognate

s IRl ERSRLRREN - OELED. Rl 190 or o s

region QlRoUime?IIﬂ‘g@thnge @ dien Biving €itkeB zBhg onapr fvar cystednd reeidies, and (3)

immuneloi Al i fombiad; ARG FR) M isclb SieE domain

comprifdsBie o9 tRé b%ﬁél ys 'ﬂ:ﬁ%s%&g}h}l%é e klﬁ@@xg%]m embodiments,

at aci cept ( ym)genetl CS) A(r) ~(BVB
when tlmchlmg(dp)naqmnmis@h tyaiCys renidites cthe rﬁ'usttCysf whighus involved in

esponse th NPr ov
binding 55 R SEFBTERE Pl biRe ol de R ios SHRRiues with another
amino ddi¢at nent by the nmethod of the invention results in a
clinical response in a patient that is better than the

R0 civerhapipnizsrant CLAZQGAMIBS of thedayesitionarenelaigd to a chimeric
anti- lelagﬁﬂtj%ls hicﬁmg ?Y n{ by '&%ﬁ{ bg’/}z dn3 sseq? ﬁléalglpfotem that

onpari’son of "t
binds tcmm Cdk%(banttged aksecfeecrlibed&'u ersotmonsrzgar The bhiclingtdmditbf TRU-
duration of B cell depletion,

015 wad binell Onie Rl igh BeialIAGI BEV B e somais: ckhechingingidamain is
connecte@hd tHAWHR o? dbﬂlaﬁ1 *ﬁﬁeotﬁ’ﬂb H§a s o ?ﬁpﬁﬁﬁﬁ 'Ig(ﬁl 'tlﬂ'o%h a
nor ng

tunmor size, reduction in the nu er o exl's
mOdlﬁedr(éSS)hmapp@w ng after treatnent, and inproved overal |

response as assessed by patients thensel ves and

physi cians, e.g., using an International Prognostic

lvldexTh'EP@dumr[ggégrrent may be in one or nore than one

of the clinical criteria. An inproved responsewith the

99 bd Inanather aspeasthe @m/emayn p@vmp@ atroethod pfitrelgingat |ibject

s I LT T A—

admmlsa&mgrtsa pavient sSthe aupehitivally l&ﬂ@&ﬂ\tbadﬁoﬁft Bfﬁ%ﬁﬁlaﬁfzeﬂ T20-specific
er trg&ltrrent In_addition, there rrg& be dosi ng
bmdmgrné PeriR obthedpyratione dn ere embodimest the CRY@rspesific bmﬁl@rmgolecule

isa CD@@%fé‘c‘l’{li@ﬁnﬁlh%gcﬂﬂf‘r g)g@{n%éﬁg-n(a%e ‘iale%i? { aneous

I'stratio or exa Freatment with a
[He82hi ZAtecbR (B-8M &tjvityt nefeds ta celi getivitycthnt dovedeschrd@ihe
n CD19+ B %geé ynph nodes

1i IS|n he boanEngrrow ndI
normal AR 2t FECUES SOHFT °rte|"é’5‘tp erggnt fey h%ﬂ‘ﬁwrfﬁﬁx inglpde
inappropiRd® prYlfEraGieABAEAR WiosBRDNAYNGRer ceififlaf ddifdiRnt have become
damaged or defective. Aberrant B-cell activity may include cell proliferation whose
characteristics are associated with a disease caused by, mediated by, or resulting in

inappropriately high levels of cell division, inappropriately low levels of apoptosis, or both.
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and 10 and Exanple 4. [0096] In rheumatoid arthritis,

maj or cell types responsible for chronic inflammtion
woaes/setigequent cartil age destruction and bonecan@ds0mo7464

in the joints are nmacrophages, synovial fibroblasts,

o A g SIS A B Mg

proliferativpb of yllss gtdups of exflislar timsue(s)nWhetherkagyerous ot nan-sswerus,

benign iptanants OFLT Br e orsBiROR s APeRRRA T CHAAERGI i also include
aberrai: a%ﬁbéd)zﬁli%duﬁfd’ne kudk asgﬁaﬂ&@i%h of ﬁﬁt@aﬁﬁ%dﬁ‘sagr §ﬁé‘rpro&9&70n of
15: 21 217: Kim & Berek, Arthritis Res.

antlboci_aes_wlczﬂi)demmblle@tmoamahhatlys ftgs ocﬂntanpbltddsthatsableeraetoB cell activity

may och 1} G/REY bpohiifeerH-s80 4Hth SR oo RRoRdRHER Aberrant B-

cell acliPieépad Blsb3R¢Iudl indppropageistifuldtioRsTe - éeﬂﬁpgrmes b@ﬂﬁ’appﬁbpnate
i ncreased production of rheumatoid factor (R

B-cell pptigengresentation i rqs8soeBY wihen patbivayy Byelving B;ﬂeklvey and

ST 80 30y A3 08 R o
B-cell astbuityi’ ad £ subjedtlin mhich adigeass st ¥ gyaptonc of &diselss edscbeatutised by

a hi gher frequency of ext ticular manifestations
aberralakﬁﬁg@éwﬁwefnaw be exmﬁﬁ gt Birabsiant Bogshl asivity 2 3ty relieved by
regulat[l(g'pgf@-cﬁ‘f 'agt?ﬂﬁﬁr &l Hosukh @159%%? i) bfl'l Eéﬁc@f (?trniq'xg% |S]§ -cell

has bee tIy obt ai romclinica
lymphoma,panceh tleukeimid arléfcchlm)wdqmaj)l, 8 dzssaemy;amtemgecBbz eltoantibody

st b3t AR ARl oPoHEBY, S L
inappr RQef-and Q’? Rt SRorBB L -c VG otRdr pAthwayl uﬁﬂﬂhn% B-cells.
2004; 35 72 2581). In all groups treated

rmma. nﬁbon%\aswgtn A insliyidhgl treatpddry etbpdy of th iyention
demongﬁéﬂe eIt ﬁnﬂ}ggecﬁrgglgorﬁg t§ ﬁgétm&@r I‘ﬁ?‘éﬂ)gb @R?ﬁxﬁ%%&%mg molecule

ons "‘accor
desanedShlafH'k% &¢hivie fsanfpaéd vidad v e theat spaaektoAsihérrdabifents, such as for

rituxi mab-nethotrexate ou In this study involving
crmpto N8 et MR AR (4 oot REMICARES
(Johnseﬁ&wlﬁe&l,/sshe% p%}?r‘ﬁn(@xigﬂg f@&%ﬁech@(&cﬂ@% BORYEGhab

oup and In l'ents ercent
(GenentecthRocrm)g (@EN&A@ (BB 3 tA OBEMRA® BRoehd/ Chiggali e CIRIZIA® (UCB

I f ' . [ 009 20 | 5KD
Pharm) i 558 SR8 o BT LSEAN! e Rerb estec Beated
(Gene:ﬁm&%éf YeBitmabYHED! éprﬁaﬁamae (Miﬁm%rﬁ@dlés/ﬂjce aiq&max

IS expressed on pre-B cells, Iimmture B cel
CD20®réG@meahﬁ§SKé ataeicens @m03mebs)sowcm (BMSé,aarddyACTEMRA®

RochflCRAENTEH By R BHAPERGTED: 3 <ShRe o o Berd avestper

treatméiSieferd (£ VNiSi0dlSesgoube Watreatrédindit tHEBE MdtRe Hff B ivention
cells, leads to clinical inprovenent remains elusive

results (ca gb@c@tregqonse rrh%pagwt that)isrbetier thag thsi athertherepg.either alone or in

comblrﬁltl%ﬂgvlt]n S ag[eﬁf V?ﬁqﬁmgvéﬁ L%S;Lré nse %&ss?&%?&g&élﬂnﬂf clinical

ggregates w e 'synovi
crltenaf\uﬂt knowms irothe ert dnidalesaitiedheebin. pEﬁduﬁltar}Omtéﬁa thelude, but are not

lxmltedd%/)t @gét:l’]qeq& Ig?:u tgéép% Féciugctelgn EJI{ Sc%ﬂtn%}nlbgps ov%;a%v Iresdlu%trlon inB
cell numbers in a biological sample, reduction in tumor size, reduction in the number of
tumors existing and/or appearing after treatment, and improved overall response as assessed
by patients themselves and physicians, €.g., using an International Prognostic Index. The

improvement may be in one or more than one of the clinical criteria. An improved response
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to T cells) mght also play an inportant role in

di sease pat hogenesis (Martin & Chan, Immunity. 2004,
woio$1sk713527) . [0099] In vitro studies suggestpdingd2008/007464

rituxi mab i nduces |ysis of CD20-positive |ynphoma

with thE Sleifod YRy %eht‘ér@ﬁa? @8 HubkSalRiaboql 8% CEM pfetfous B¢l current

direct signhaling leading to apoptosis (
treatmeLnedbecxmpleMnaLRh of toxDiity (ch)snﬁstlonmla&tmal)vers@ﬁi\'@l@tﬁ):@d/or

madeqlilaft?( gﬁ'ma agy (C)f' tﬁ Eltgla;&btag)gz}edgltb%}y gﬁé%\ﬁ’élng %Ogl((‘;‘% reglmen or

schedufes @R{Hehﬁes(e%):nm Mﬂ&lﬂg%ol&!dlés&ha&ﬁk iripRAREd (e.g., subcutaneous
macroghages since the degree of B cell depletion in

adminigirgtions wel | as the clinical response of |ynphoma,

d g [ '

SRR e RAb Bl B AR PR PR S S g
signifidaheredpotidneia GID B5- Beells inctht ®dndé mafewedndl lymph@bdes twenty-two days
aut oi nmune di sorders, including system.c Iaégu% )
after tr@r"?ﬁ‘l‘fé%‘% the humanjzey CD2Q$MIP rgmparedrie RITHee s ®n sirg Figures 9

and 10 Ha;Eg%g lelgito the role of B cells in autoinmunity
El senberg R, Arthritis Res Ther. 2003;5: 157-159). A

M%I] i tlp ridungit@id pathriéist reajoe cesll tylpagrelspdmmd)laﬁlzr chronic

denonstrate conplete B cell tion and cl bmcal

inflamap R DR Kot uct e PaTe SOl THUpIO DG
macropﬁageiosyn%g?m fibtdblE) he@ed &)hllts heRayphbQkds @/l&rﬁ{clk etal., Nat Med.

| etion do not respond to the treatne The B cel
2001; 7+~$8 95).i ¥ has begn| demangiated thag Trm:dt&éyrmmltoeytes ittt unﬁltrmllnﬂamed

synov1a§7??s§1e‘§l gec?ré]aegylsod'ge\xe/rg lFed;)mﬁn l a?‘HFﬁ hg{ﬁersr%rpﬁ]g F%lga'élqlcﬁas](Berek &
Kim, Séhtdmaddler 997:226 1v268; Baek &i, Suktodsh Ann N YCALARSEC
In one stud%, 33% of é)atlents treated with

bod
1997;8 e e Wtk W irgl Amits Re p0Q:2dacip 1a( Maleculananslysis of B
cells i isg e 308 ugfegl 601?1919& st mﬂg&ssﬁ)unrgg/ on{6§/(? éﬁ%{ltkg‘%ﬁ%ﬁgged the

ese In I en recei
1mportanf:e of wallsr&blocﬂllaatlgﬁkﬁéevar spetidicrithninelresppas@cindtif Ghereased

o B GBS
(Weyaddr& 'G:dr@l'ihy, [AQH&Q‘Z]Y &5&%1%3';98@&‘11“ A 9; 'thql 1oﬁr{]§s§t

| ete "depletion of all perip
2001; lprPht Renttavitynfop B ie nswcmwmmeaggieﬁl\&tamtular disease and a

higher (3l b TR AR Ramittitiogs 6 chsben Bt o Bnin %

1992;5moondhs03y) 1 patientwas associated with a lack of
resgonse to treatnent. B cell repopul ation of the

bh@fva#en@ﬁ E?@@Ir%thé@ﬁé\@@émﬁlm pbB ceHeirf RArhas ibeen wkently
obtame&' ﬁ"o &ﬁ ltlluﬁ% %Eﬁ{s \Lm%f} oay g r;%gs%h%/nlg}ngjl?ggggélaﬁ 10on with

0 experience
r1tux1matedlhps(en®al,ta lidbeant ¢Himaif: ali-CD 10 mehovlonal bEIBIRE (Leak?6¥t al,

Ann Rngu B 0BT s hyeeds st %N%é?i%@ SEb3seas s, In
all grouﬁ§ﬁé§té@@1t’hq;t§{1malbe§ ﬁ AR} H h!)rtﬁj)ﬁ%lf iR }updearx 20

solid tissues thus eass W th an ear
percent mapla)psmemtf mﬁkeas{dﬁyﬁi&jtorﬁh eccroed:lﬁgto tHei ACR&Iriterise CAB SR @dsponses

I muni ty indicate that
were malntamedn?weefg 48'%h &e r1tux1ma¥>—me81otrexate group. In this study involving

161 patients with active RA, serious infections occurred in one patient (2.5 percent) in the
control group and in four patients (3.3 percent) in the rituximab groups, indicating that B cell

depletion is a relatively safe therapy in RA.
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there is need for the devel opnent of alternative B
cell-targeting therapeutics that would be I ess
wo Wos/segeni ¢ and coul d potentially delete all pdTowsabos/007464
remmants of pathol ogic autoreactive B cells in the
fasR) Of LLD3K S oG 1) OV AR dU O &paAGRg cb1P Mefbrane-embedded
gespllteCI%?%%f%I%]%FﬂO@%l%@l resp%fgses %gen I n rane-embedde
phosphpatateiny is réstréctedth the Brcaklistagn gndidxdpressegeorepre-B cells, immature B
t herapi es, .the therapeuiic effects of .these nt s e
cells, mygire QAR MR het Fr BEISRE9 SO BIsBD ped Hpms &l At
presen ﬁ{etdm&lﬁlaﬁi%ﬁlybal Which TR6VA dTPhindBéic B’ @M an@ tHeitecursors, but not
_ 20-targeted therapies are highly effective at
antibodyegsrsting glasoratrceHarleads taglinicalamprovenant Bmains elupivef¢ragg et al.,
ci rculation. Ho I, o LNRIL P Q. abl J | .
Therap, GO RBE AR OUA05, 5 AR AT} i B By &b
aggreghteMWitBih th OEidvidi o R&A patidntss Br @UUufaaeticnldiokher Yhadfankiboge
bi onol ecul es to access these sites or to.increased )
production (feg., @dPKing pEQAUEHEM @NHEYPIGEMIAIPN: proVisiaspfcostimulatory signals
to T el BRI BATER i R i R LA e B arting Chan,
Immunstyr 200452005 IB-8Z1)| s or | ynphoma cells that can reenerge

ISt 50 BRSSO SR 125 B0rociv
lympho-éﬁl\fgélggllﬁ:bugﬂ NP EWIOMREATRIES ABER, EDE MIBRICE Snaling

. owed by resection and anal ysis of tissuesS has
leadingde mpoptosia{ €ria&slestbeiter; AnagtteiumyDist2008264€L2-@0SR). FEtidence in

| i ni i .enb d Bcells. d, t 1ty ol
humandgerlS e B'CHATEsi TSiaF Reepra Ry YL IR B i b
engageflehf1dfSyR 1B CEDNI 6) §rf QMG kil 8dlisUnd riatggmbed, Ritce the degree of

q%ati.ent_s treated with this agent wi|| respond
B cell geplesionnn $LEms vyl asdhe clivieahrespoasq elclymphomacd¢pends upon FeyRlIlla

at i . r r fi,6: | owi ng
P Olymot%%%égﬁf) ld\?\ngf ?l%ﬁgrﬁ%sl}%%ﬁ ?@@nt“ gs‘%é'rjggb'er duration as
o100 exhti-CDR0rtherapy haPdlsd becpatel ihwiafl ether MAbiniMese
X agents, it appears that the depth of depletion in bone
dlsordeﬁ%e&%w%wsr% AURHSFEYthrmaiosus &Is‘r‘i)gwpmde%m, the process novel
insightd /e GRESRGFE@IsY gﬁtﬁirﬂﬂluﬁﬁ% E]fﬁer{ﬂ%)’% Fe, ArRistis98R et €
B cells efficiently 1n 1nmu ogically active,
2003;5116Vdvant Aamagasty oftild, patleasaeonling witesimab\depronyirate camplete B

referred therapy to treat .a brogder_set of patients,
cell deg i A A SEP PR RRHARR €1 flo A BB H 80 LR R ATR 3:350-
356). Iae6hrat fthéRGVithdu® BA&II d le@ioﬁ%lo%?pes?mﬁ)tthe t@8ment. The B cell
i ndi vi dual treated by the nethods of the invention Is

numberais geuadlyiPwesitled saprhsraficanhe initial deseearisiottisrdeptetioRl At RN 3—12
may have been adm nistered as a first line of
treatment and conti nue when treatnent with a nethod of

{0%01] n\Patiéinte mayarbelop human antichifieFic aRkBsty BIA CA RSP M tment,
treatment is discontinued after treatnent with a

as rituxpadthis Gumeneantibediit ibane ydpSGinof potEot treatedswith sigaximab had
: i ed. qf i | Gndi Gease” |
N
these indlugle pdtentovhareédeivddaolya isiigie dose of rithiémanis Thé BIUEA el found
as as jqQints, cartil age

to be asg'%es%?@]&it?‘ﬁg%%\cﬁté ?g‘éqswﬁccglela@ragﬁg?ml qndilgwer serypm devels of rituximab at 2

months@®Rf Bl dtfesiohhat the subj ect having or suspected of
havi ng a rheunati c di sease may have

[0102] Rituximab treatment induces an almost complete depletion of all peripheral

blood B cell populations in patients with RA (Leandro et al., Arthritis Rheum 2006; 54:613-

months

620). Failure to achieve 97% depletion of circulating B cells for at least 3 months in 1 patient
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previously received therapy to treat a rheumatic
di sease. I n one enbodi nent, the rheumatic di sease
w0 1008/15dex, but is not limted to, rheunatoi d achws2b08%07464
ankyl osi ng spondylitis, dernatonyositis, Henoch
was associHet G4t aRACKPH x@spdnk'é’ﬁﬂkéa%néﬁ‘te @?élpfegeﬁﬁlﬁh& bf the peripheral
psoriatic arthriti's, Raynaud s syndro Reiter's
blood wgndipendsnt spor thedosnanonsxfmadspl B>a¢llsh raibfzrtthare@le expansion of

memof§E PR Talign i erersied o cofieh oy raebitnti  tmelof el

return, FEHAEQ WS sKow h ﬁl@h@ﬂﬁlﬂhﬁ%%n@hﬁﬁﬁg? fenfry Br&ills late prﬁﬁMﬁéﬁS as
system di sorder” is a subject or individual ect ed

compaggg valtlvp@@aiﬁewmsedelgmed@pumd bagari hgss Wée@sevﬁ B &pll deplgtersin solid
tlssues§l¥u¢‘ ISQ} bé ?ﬁ:ﬁl(e)gig{e?%vl{h dn garlaer Ig ge $ cord, or such

ic et 7 her conterrpl at ed

t[hm3]s Uﬂjcﬁfébeﬂi @lhieal Sml'ccéi;hlé‘srtﬁ’(‘rttﬁﬂmﬂabClﬁ Attoih i@t @mtﬁcate that
ystem di sorder may have greV|oust recei ved therap
there igRge ferphe devalopmet ofelivaa vesBoelrigeting therapepiicshel would be

less 1mg'@8gér{]@ Bhd f&'g g?ﬁﬁﬁﬁlﬂj ddi&k %ﬁ%?o&??%%ﬂam%c autoreactive

se I nclude i'S not
B cellss terhope of redstablighiog enmephidlenyed. i tis, neur onyel itis
us cerebrltls

3@‘%@ ul I??sipﬁg i l |§% %lgiltgarl] gqslgg S€8 SN 1 RAHERYS IIre[i & w11h existing

CD20-Rs5R¢d RbRPicd the thedipcalBRELAS of thede Qééi’l%darg %8B&lrable, and the
Exenpl ary vasculitis disorders include, but are not

frequencwmftdmasecrelaeefh petticylaglyse éﬁephmpatadntsn eermmushsgiasCBﬂﬂ targeted

theraplgsagrg Lﬁ ffecq:h ?S]tger:t"i-1 ¥ Sl?]oég par ﬂ &WP é X%E‘Pﬁ?kjg ell§ @oni

c1rcu1ah()’rp EHcSﬁWét tthé{t ﬁbihttyatS(aBldté BSeBHeinbtdded iK&daRakt in the lymphatics
di sease, Ieucocytoclastlc vasculitis, polyantitis,

is more ypijed. popsiblyslug e s gedyssr philuy of largqpbiomolusnles te pecess these sites
orto 1nEll'é§§QEﬁE%agce\ﬂal%§1§ ah&é ﬁovTﬁE %&QE@ 1§‘s rnglg oeb{llr(’)nn? Wixg ever the

tosi's, vasc
reason, Mﬁtleteemrmaans fray @rovide & paseagd fksmbkc’fﬁgmﬁﬂvﬁ)g Bogidyors

Whi skott-Ald h d d
o T G oy AR SO 0l stment e

and give 213k &Ws&dse delByset e i nvention are useful for treating
di seases such as B cell cancers (for exanple, B-cel

I[@/Wémorﬁsatnﬁnt:@ﬂ nonl-laukmrpmmateBwthl the hymaimcahSMIP followed by
ases G racte toantlbod r.odu
rescctch SERRER B PAnIR S B B Pl A BB cieebei el he CD20 M to
elimina$d figkué ainbeddealB Iel%edoh’ﬁ)are?l&‘étboﬁﬁomedtlﬁ@ﬂ@r PBIsi &8rBbined with a
B-cell antigen to T-cells or by other pat hvvays

clear capagipy ipj ehignipate &} ¢alls flam eirpul@ioreishggsshiber mtlentsltma@d wnh this

agent v@l’l gbn& Yaﬁgﬁ’%ﬁ% t&é ﬁgﬂlta‘?‘n aéffec VE ceifabi%mnr g moreover that
efficacynfollooiisg sysinem Wﬂh@@ﬂﬁigdlﬁbﬁﬂly%sz&ér durbiedh &Sconephir&d to current

CD20-plgledbrapien L For isergeris f Apiaarcinbib dab bletion in bone
marrowr%‘atl&/ ngh nBdé ﬁkgfl@rﬂ ﬁkmgegnetﬂﬁ%kc%ﬂrﬁé tHa? HEERe s l&'ﬂieslrﬂ%yebe able to

myel © Addi t1 ona cancers inclu

deplete Il%/(;qbls @ﬁi«ncmlyl mnpimonm,logihatlgl dctlpe Crblﬁmixh(ace}atsl Thus uk&8insolecules

tic | |c .mar gi nal. . zone
may P“r‘ﬁ‘gm\%é "“&a‘%ﬁay &%Yan?t ﬂﬁ?é? Set matlsﬁt& 1p¢lyding thassin whom
there is @neB@RLenttéd ARATENARy Pl as rmcyt one, extranodal
[0106] In arelated aspect, the individual treated by the methods of the invention is

also administered RITUXAN. In one embodiment, RITUXAN may have been administered

as a first line of treatment and continue when treatment with a method of the invention has
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mar gi nal zone B-cell |ynphoma of nucosa-associ at ed
(MALT) |ynphoid tissue, nodal marginal zone B-cell
wo opinesnes, follicular |ynphoma, mantle cell | ympinosmos/007464
di ffuse large B-cell |ynphona, nediastinal (thym c)
begun. | R BBtHer EAbbdimeTPTATUX AR FAUASH M @scdriindsd Bftéakdatment with a
| ynphoma, primary effusion |ynphoma, Burkitt
method g¢fithtomventieukasnbegunB- cel | proliferations of uncertain

gnant potential, | ho i d granul onat psi s, .and ..
TBLAAT 8 afiiect Boy Dion siiPRred oF Beiogh BReinpR 5 i8R Subject or
individDﬁlSdffedﬁzﬁsoyMEéa@,é ef Hﬁéﬂiebbff &Hkﬁl@ﬁéﬂi #ady op El@dﬂﬁiduﬂﬁkaéﬁl
often consi dered aut oi nmune di seases. Aut 0i nmune

systemgaffecting su¢hareasors joints, catidagsomupgles, negyes.cinddendons ftds further

) thrti j L ot t ol it
Contem&)’ is]‘}? eoa%ﬂ}]lrg isﬁllgjé‘?} Hﬁg}“?c‘}{é ﬁ%"?ﬁ@tﬂdé’f hgglg g?arﬁ F%ngtﬁ‘{ %rs éfe{sie Zr}ay have
previoyshoreceised theekpymattichi SrhepmlaicdidBease $1h dee sRbOdinasi, ithe rheumatic

itis, toxic

. i.ncl ysi on body myositis, inflammatory 0S 0;
diseasedpslydssphpt ip aef limyted Lo, ré%l%aéwﬂ@ﬁéerléra@hg%ﬁ@géﬁandylms,

) I . o o,
demaB P08 e SO G ASARTPERASOEIRHEthle i
Raynaudl’ ceymdtanre; Radter’s isgndroms psaratidosys, dpatdybssthsopathiesyprogressive

adult r.esr@' ratory di stress syndrone (ARDS),
Systemig SGieRONS $1& M¥EpBShal itis, uveitis, colitis,

POIUBEr WA0aMRRE hivisig _oaklhs?ww OFM% h ©8ftral BEABTBsystem

. asthma, conditions involving infiltration of T cells

autoimmnge diseasai’ or i'eehtrahmarvenssystespdiserder” inn lsubjostairdndivideal affected

. 0] rdi;tis. . leukocyte adhesion defi.ci.ency, .
by o 4L DA B S S Es  GR LEP  in
cord, of sijehi Sl ik (oo Sidsve. dt BitHer doRteSnplate® Usat Bit§bittHaGing or

Igpus cerebritis, juvenile onset diabetes, nultiple
suspectgd p SERE] pervous sYsiern diseedssmaydiye previeusly,eegeiyag gheranydto treat a

central H%Bﬁ.@séys[é?ﬁe HiBEdef, [PNR er%b%ﬂ%ﬁ?ﬁ?megeggﬁgn%g\aods %Qr% autoimmune

responses assocl ated wth acute’an
diseasehiygledescbigtiis noti limitedeth, atudtiplbyclerosiskalteegicantephalomyelitis,
T-]Iz;%n&hocyt es, tupercu) osis, sarcoidosis,
neuromgp Ritfa: WErSmYRIES A YPYeesEFEHISs gr anul onat osi s and
F_nmp- “SlabA%S” Péféﬁaéﬁ;diséggﬁﬂl&i&?{ér%%o%iaté@%ﬁ'ihﬁMion ina
ncl udi ng hypersensitivity vasculitis/angiitis,
blood vassgl. riEreamipl anyi vasudgisudisordes} Inchpleabutiare acidimited @, Behoud’s disease,

ackf an. anem a,...i ne. henol ytic anem a i ngcl udin
cental G968 SR PR Bt KBRS clbdity® pipBlobiBadmingance
arteritispHeRodheSthoflein pifpas, By pd?abikivity 3acMlitiVahiitle KiaGla8A1G Yisease,
henmophi | i a A, autoi nmune neutropenia, pancytopeni a,
leucocytoelasip aascalitisy ppdyangisisi palysarteritig nbdesaopgly mydigig edbshendritis,

Ner . i nf | t or.y .di sorder
s I R R
hepatitig rfaingéah Mdditerrdiye ancdfopdremidrestioplogsbl wing66,8Cogan's syndrome,

. a%* - | Eorre ul ar Bg]%ement nenbr ane di sease, o
Whiskoft dﬁ‘% §?S’PF{5PP’6|3& OMPOAYSIE IS APHEAENS. al | er gi ¢ neuritis,
t . 1 . : 1
RO MARSSE ALY ORISR, g

as B celd ymbersriéor e3pmiplpe M-selklynghhomas, BBrel frukerhidsnBeasell lymphomas),
ection, graft

. syndrone olid orgapn transpl ant rej , )

aiscase PR R0 15 LRl B0 D o i e Ty inappropriat

T-cells ENMAIGYET TRV QISUBRIAELPRIapSOPANE BLOARARM RS to T-cells or by other
seronegati ve spondyl oart hropat hies, Reiter's disease;

pathwaysiipyglvipgB-€¢idr ome, giant cell arteritis,
[0111] B-cell cancers include B-cell lymphomas (such as various forms of

Hodgkin's disease, non-Hodgkins lymphoma (NHL) or central nervous system lymphomas),
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I mmune conpl ex nephritis, |1gA nephropathy, |IgM
pol yneur opat hi es or |1 gM nedi at ed neur opat hy,
wo MooEstisi ¢ t hronbocyt openi ¢ purpura (I TP), t hcamsabesmor464
t hr obocyt openi ¢ purpura (TTP), Henoch-Schonl ein
| t i
leuken Bl o OB Rt T P e PR B leukemia
(CLL) o ailny telhleahdnmcani@hrmusm}'pblam leukemia) Ayd miyciosras (such as

il AT A TBERRA P SRR e AL AP T oma, Bcen
prolymméﬁi&bﬁkesﬂlam@ﬁi}ﬁgykﬁnamfcqyﬁbhbrﬁa dplinPAbHifal zone lymphoma

ot hyroidis di son di sease, Gave's di sease,

plasmaamllonyn‘;me, q@élltqrg Ipéasa@mpn@wfdaoomtr@@mw Blasreasytiireg, extra-
nodal I%gder ¥ I DR -ce fr% %rgarl'rgis Pn’uco K tsocd @ Q?ItAisfr}gylﬁg{loxd tissue, nodal

0 as I n-depen

marglr(al MB-@HI@ 1yPhsiethed) fslhsmadrmmxonmuh@mmmlyhm@mat, difuse large

oid interstitial pneunonitis (H V), bronchiaglitis
B-cell Wl?}loé“raaﬁ?d(aﬁﬁﬁalt@hé(ﬁt!ﬁﬂ large)B-gell h@nﬂwn@; intraypsrufng arge B-cell

lymph%ﬁ,ﬁ{ rr&g%é iegﬁggﬁ l%rg?lﬁcgga kit l'g%ﬂ Cﬁ'{&f]&%l{légrkg% Sce],l g;ohferanons of

uncerta@n hﬂrlugham)pptemadl lhymplﬁzﬂﬁzﬁbld\,gismdbmbtosls( amicpostitragsplant
%akl S d| ease and polyarteritis nodosa),
lymph%\l\ﬁ Fatt’é’reldﬁoé Hodosa (PAN) ankyl osi ng spondylitis,
Beipgr legf&?saﬁﬁriclté}&ea %ﬁ%ﬁﬁﬂhb&iy pl{)aﬁ’ét%%re often considered
progressive glomerul onephritis, primary biliary
autoimpiung ldigsases. eeitqnaunlg‘p:rd)@asejl 1gclgde et eregdiimyted to: arthritis,

e TR e Y S ATRRR SRR v

arthritis Q¥s6 a1y, defrh &5, ﬁbl@ﬁ@%@lns}fd@ﬁ‘iﬁtbﬂn&oi‘{ﬁﬁ*llh@lﬁflé‘xﬁl Bady mS¥§its,
m croscopi c polyangiitis, Cogan's syndroneg,

inflampgtosy BryoSifs eKietept abw@rcslms,tsmt@mwhgpdqm@ and sclerosis,
CRESP g#dcﬁgrhggggpo[ngés]a%%ar ac With ] eﬂ 1@{11 t’oo&ref 1S asé gﬂ;r%guﬁ 8 disease,

ease ¢ [Famyat i

ulceratjwei colifis, respakitory distressgindirdige, ald&lt Iﬂesp&ﬁl&iﬁr}L dﬁﬁressfsyndrome (ARDS),
function. Patients having RA for_an extended period
menlng}gmpfiphém BivEitisr ciitissliPperylonsphriffestlleaie pejitions, eczema,
asthmad g(grﬁﬁmr{s}inv&i\/ﬁ@%ﬁltltaﬁoﬁl Be T‘%\éﬁ? %ﬁ’({ ?H]%ﬁl\:l rlﬁﬂégﬁ@l‘éa) [‘&ééln@es
System ¢ Lupus “Er yt hemat osus I's an aut ol mmi
atherosglesesas euivauseuie hychmtdmsr, hemkocytp adhespntdefiolencyl systesid Ripus
in multiple or i ncludi ng the ki dney, skin, d -
erythe ot (SLE) yBeelER Fuatgein e troshimgiptis fisedif dsofipus myelits.
lupus RRLYIES JuveriR! dnSetafisbeResC Mlultfplé §051é'1|ots§ zill?:réle %nwpﬁglé%}leﬁﬂs
of autoanti bodies that attack the cell nucl eus.
neuromx@hgé Apties, rheymagigdeneri Sdenbam @aghprd@ommegnealreeponses assomated

. r.at.le as
with ach FE RN B ehAE 18 DR g Il
tubercifosis |shrcbidﬂ@@ggam&lbhﬁwsibgnblhﬂldng‘dg@xeSé/ gia@ilohtatdsesaid @Burg-
new B-cells are generated from precursors, would offer

Straussflifrase. geranglagyioass: yasgublan@ngluding hgpesqnsttivaytvasculitis/angiitis,

' ANCA[q Eljrﬁél{a&é't&ﬁ]vaglﬁﬁﬂ) sagijcfsﬁg Eﬁe‘zfn@nﬂlﬁngn% C@B&&m‘ij hétRCimmune

cerative co I seas
hemolytiztangmia imsludivet aubsiirmmgnet lensol gtioanenth (ATHAR peascioas hiethia, pure

TS T O W (WL e
pancyt@ﬁéﬂﬁﬁléul(@pél{la R&hERIN QS rléﬁko(: e)dlﬁﬂeﬁ%ls c@n&ﬁ%%u%tsystem

can involve any area of t d tract fromthe nouth t
(CNS) inflammatory disorders, multiple organ injury syndrome, mysathenia gravis, antlgen-

antibody complex mediated diseases, anti-glomerular basement membrane disease, anti-

phospholipid antibody syndrome, allergic neuritis, Behcet disease, Castleman's syndrome,
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the anus, it nost comonly affects the small intestine
and/or colon. In ulcerative colitis, the G
wo vPls¢eeENt is limted to the colon. Miltipl @ct/us2008/007464
sclerosis (MS) is also an autoi mune disease. It is
f r
GoodpE B Rl ghS LIELIE AT L Sy oRRNRE PRty Ao,
Sj orgen e S)mlromlej Stf:vemers»hnsvm syadions, solidspigan kransplaht rejactidse graft versus

host dlgeéals? g@ggﬂi)ﬂ%nﬁ g(&lld ?.{gs I-psegliaﬂrgglg,\gqﬂléo%{m@Rvglyend%crmopathles

serone%%ﬂlersbbhﬂﬂéa?[ﬁr@pétfﬁ@s NP Y 8RESE SstiFf-nfal @y HArSRRS Biant cell arteritis,
wever l'evel's of antibodies are present "in the

immungeoatpley n@bnﬁal IgAl nﬂpbrqmtlyaigl\é polyngimopathiss cmrIgIMsraﬁ@ated

neuroptgﬁisr?%il yatlg{: ggu&[tboéﬁg‘gemc ﬁ‘p }c.:lf (:{{ﬁ* gt?rgﬁ@gtlc &Sli;](é)%mc purpura

(TTP),diaabSchdileingp g, Mitoimurk tHidnibotyidpehia, Mt@ﬂhrﬁtme dis¢hse of
the disease npy at tinmes either lie dorpmant or

the testis apgh gy cbising gutolgyREPreBitis ) @§PhQ§fUSpatllnéﬂh'%)’H?thrmdlsm
autmmﬂ{lfﬁg Flédr?ﬁ didaVR d?cﬁﬁﬁhg %ﬁﬁ)‘illrxﬁl%q %) i Eﬁroﬁﬁl tﬁyl%'iﬁltls

or prognosis But a eré eut
G{ashldmm SThlylmdltIRQl aybacutg thyeoiditisi rdgjo}d!ﬂﬁc Ihlyp(ahytdnthsmnAtldmbn s disease,

.course of 85%t 0% o |nd| duals W t
Grave %8}5?%@%@% am? r@yn &%Roabgqén“@tlermemmpathy

syndroﬁi’e@j gRpes diablles 146 gef@ﬁfedpﬁf éSQQ&IQI-déHéH@laﬁ didbedés ?ﬁe‘ihﬁg (IDDM)
relative quiet (rem ssion) wth no new signs of
and Shg¢hnaissypndromiey autgpimmuhe bépatitis,Ufmpheid ivtgrstitigl preampnitisc@H V),
er resolve

bronehffis StlikEing] (R tondim By AR S TRAS e SRR lafy esse
vascuhhb@iﬂbglamgl\ﬂ%lyrﬁyagmﬂémam%a%san\t Celll EB4kaly BRSs) aft@mmg medlum

80% of those wth initial relapsing-remtting

vessel yaseplitienaludipg Kawastlds discassi andpobyarteaitip epd@s@h mb@rtpntls nodosa
(PAN) %ﬁﬁlgsﬁ%%ﬁ&@hm gﬂk?g%r ﬁgﬁ%/?gge {I 13: ughl%ﬁﬁﬁvﬁzﬂsr u[?ldiy o%ro%resswe

glomemyﬂibphmms pmmass;ehnhagr cinbosis, I(X/eﬂlaf: lspmbl(@]ﬁltenCHnt@bbeﬁhy)

icits. ﬁﬁ)ngary progressive.is the nos
cryoglq jDemia, (ROg ggg@sasgqféat @/&hé@patg%alﬁyogcpphlc lateral sclerosis

i
(ALS), ;@ogd;’}%;}lf érlrlgéti'g d}llfsrehéc')édaf%?lﬁﬁ:églg{e\ﬁlft%‘&éfﬁalq ﬁ%f r{gfég(?st:%ﬁv golyangutls,
Cogan's eyndsgmenWhiskett-Aldach symirome hnd/Birembpargisis obbitranse

ontlnu us ear ,attacks. The i mary
3EEE SRR At B ALt R dRep st pincltd b
inflam@hG& ofthe ?dxﬁ@aEEdlﬁg $@§welﬁhg’ q{a%; %h& Fods I #MRHIBH. Patients having
descri bes those individuals o, fromthe onset of
RA forrapextenyes] perindeuspially exhibit mquf@ﬂso@ugm@l dedtiugtion, defermity, disability
uf fer s nposed attacks; and is the | east conmon
andeveﬁ}greﬁ g?{%es [0117] Crohn s di sease may be

C[OHIAE}CtSysteZlﬁd LapuaBtyithagitesusd§BENBtanritdifeiktiel disease caused by
antigens, j.e., the "perinuclear anti-neutrophil

recurreginj sisg jo bkosANeﬁsz)els laﬁwlsgl@aﬁ%ﬁr@mys@shngem kidngy, skin,and joints.
In pati tfkewnﬂ@UE' §%ﬁ®q W&l%ﬁ beffebh St @tﬁlsaami Eﬁ 20d)s re%}tﬁé@ﬁ@roducnon

ny patiénts 'cerative colitis have
of autoamtthokimslyhat rtthtkethe cb]l aodgubuThenots denerahggibempni thalduuoantlbodles
n's patie xhi.bi t AS i bodi es, .
are res TSI SAESR ST BOCe Slchra s bAmBIR bt Y fafapies that
depletect:ﬁ@ Bocesl lﬂieﬁ?@%ﬁow& ﬁh el miule sﬁt&ﬁ o Peset WB&%‘I& ¥tel generated
I ndex (CDAI based on 18 predictor variables scores
from preeinserst weuldyoffenhepe fardeng lasivg bepefiein SEE patderdnd bel ow

Pof1s)
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associ ated wth qui escent disease; val ues above that

i ndi cate active di sease, and val ues above 450 are seen
woMobd sexisr enel y severe di sease (Best, et al., PCT/US2008/007464

"Devel opnment of a Crohn's disease activity index.

jﬁfiéloe@om éﬁ&x qu4§1%1a4ézﬁdlﬁéa%z %mé#&v\%ﬂ tis! SérQ ¢fe & fmain

rrgrna SOone researchners use a jeC Ive

diseaswcaitmnemfhaﬂﬁﬂohg)tcﬂ& Bromp odmllﬂassﬁstda;ledsmﬁhamma[twllﬁﬂwel disease
ction

mmune t.hyroi d.di.sease results. fromthe prod
(1BD). ¥t hitereo B GROR eF CLisrH nAREIRE o g SRR or
gastroxﬁéb‘ﬁ;@al S@Beifafch YARhSUS C4H AVEH/e afl! %%sﬁ)th@m f}ﬁ&tﬂf&bf thd@outh to
yroid to cause hypothyroi di sm{Hashinoto's

the anuShy mmselcqmmpnly&ffmw the swnll dtesting andior odlgni dn ylearatizre bglitis, the

crinv@¥HRERGS FRitefi S Ibtoiot B ARE ekl St Bt iR Gmmupe

diseasé. hyrscuhdrak:&n@wssa %ﬂh\m:ﬂhﬁcﬁ%ﬂth@ oehites nkvohs §Raah aMd Héstruction of
ot her thyroid antlgens [0119] Sjogren's syndrone is

myelingwhighting ¢ selhfbers i thedrain; srieplisprdyead body. i 4Hheygh the

cause &f'ﬁs Eg S|t 34 %c?el%ﬁé’l?e%%{i ﬁ}%)t %t%ﬂﬂﬁmné g]zéﬁl ate PHASy

ocytopéni c pur ause
ontrlbatdmtmﬂhe b@tﬂbgemetsisaif thd diskdse. Hlomdelph@hdév&ﬂSombOdies are
presentglge 4 ?%ee%ta %)icl;t | \[%gl%ﬁ%é]ﬁﬁw S&PSe g;l égag\;lllle%ngswspl?edlct that the B-

cell resggﬁ’é'ealgicﬁﬁ %%t%dﬁgf&ﬁ@ﬁérpgq %rtﬁllﬁ%r fﬁ'eﬁfltlfr}[%the 1sease The

cetyl choline receptors expressed at neuronuscu
course ptiM% ismﬁicuba@pmglat,candethk dissaseafayt ahelmﬂsleuheralneydmmmnt er

proar iR, SOl BB 28 e nEDBRRS ShEF nEth dscribed, which
are rele¥aB08dt dhBKoVpidgnasit Biud 4166 for thePéudik d@él§i%§s R@ﬂigﬁ}lgﬂnﬁﬁtmg
contenplated is the treatnment of idiopath

describes thednitigl Qnuyser@/f&o% |tf3/9Q%|q£/yndmd@ala aithgM@Se r'Hm SIS isi S
characitfits APV IERAGLSG (0oL BIOREER) b el AERbbER wiprs of

relatlvesqlhw'(eams%h) \thh 910 GleASsIdrfsi of allisle@:ﬂ: zﬁ:@lhﬁﬁaD@foﬂté ﬁIfferH‘@Mfﬁg the
Dis Cin North Am 1994, 20:81 1-826) identifies

attacksingyofithenregolvar a}ﬁydzecneymmamre@sde@mtmlwawrgmv@shetwq@n
attacks(t%wls %}grrg@for%t ‘B@}fgﬁ" h/lsz néég%gar%%ﬂ'g%ﬂz%sml &’e@yr?lfés a%élfn%%% of

dermat onyositis ar
those vdtl&a&&daselztﬂsatg -femitiingeMBLwhbd ¢heart@gin to Hake némstbgtu‘ dddlihe between

n, Thes isorders are rare, with t ed annual
their aqum%@hwtﬁ?utéapsﬂaﬁp%m SEFIBHOR IS q5eline may jRgjude new

I
sl RO S kg g A, M GEEO SRR rogrsiv

is the noist pemuion ty@odf, M8 :and tauee)he grdatopatrtount ofdibabitinyt d?rrynary

progresTKBRERHEsS R PRR BB 0 o dlPiialt S st miteiog afer
their inhRY MISsihRoRd. Peglihd b&cabs confiBabiisie WithbGiQiI& 28R, Gthe primary
al., AmJ Cardiol. 1978, 41:1 141-49 MIIler }%Rheum

progressiv§ sabtyRe iaes fp alfect goeplc stogre oldgp® disedsenpnset. i Progressive
relapsu@ Jlésgﬁ%e%{}&wb? di#sag;?l]}ép7swﬂg&%son§%dﬁg?elr ﬁ{sg hl\@r eI an
neurolc@l@d&@ﬁn@bumls;d suffea sugdinpaded hagrkesshdib/hhe least common of all
subtypes.

[0117] Crohn’s disease may be characterized by antibodies against neutrophil
antigens, 1i.e., the "perinuclear anti-neutrophil antibody" (pANCA), and Saccharomyces
cervisiae, i.e. the "anti-Saccharomyces cervisiae antibody" (ASCA). Many patients with

ulcerative colitis have the pANCA antibody in their blood, but not the ASCA antibody, while
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i.e., ldiopathic Inflammatory Myopathy Criteria (11 M)
assessnent, including nuscle weakness, nuscl e biopsy

woevgigees of degeneration, el evation of serumpgvigd2808af07464
nmuscl eassoci at ed enzynes, el ectromagnetic triad of

many @%ﬁﬂ@#}gﬁfﬁn@&lﬂﬁ?% A aARRES, iy HSL;')TSN@W%MOH&S &M method of
n t 1 bodi

al so cl udes evi dence of autoan es as a
evaluatieg Grodhar sydisgase esrusing the C264n’°$ HiskassAaivitlydddéxa@IdAY), based on 18

. . ncluding nuscl.e- oci.ated en nd t oant.i.bpdi es
predictpl gArples SRS SRS pRistcmst GDAT wbs il IoORRg e
associatiCWith QuiteEene HREABAFAuesHbEOt ARE indicaiCative \UseReQhld Values above

aspartate am notransferase (AST), alanine

450 arexseen yii themdiemedissever dijeasaBestiet phudlezalopmenbein Cruns disease
activity(a ir?iplico%g g/a%?één%(r l;ogg ??"5{329% 2? be’g? dl'alﬁ F\éegr/ﬁég‘?lce\}%g %riginal study, some

researchEr8 SR8 Gubjecale P05 200 5755 RaxhnNRGRE ScoRé.
- Administration [Q0126] |n another aspect aof the

ilASA i/%awPlramm@lysfﬁ]é@iiaeaie s tsi TRy s Rredneiogrofiaytoantibodies

o LA 0 ) 5B B LRI 15 g oo
thyroidrto lc@sel ypothyheidiams(Hashinesto's dyiroiditis). Stimutationef deathymid is

o formul af.e the .binding. nolecule jn a copposition
caused b B hic DA hin Bk A E S P LY Py B ENorE (TSHD
receptof@Det@liction UFth Ry RIEis RAKIBLAHSAHBbUXs Mat react with other thyroid

phar macol ogi cal | y acceptabl é" refer to nol ecul ar

antigengnt i ti es and conpositions that do not produce

gi ar, ot her adverse reactions when adm njstered .
1 B3 ot SerFomBar piiobRBts fNead SRRyt Fsflction
of the Hadl BuhoisfRaprodacinigtaldsy acceptabl e carriers” include
any and all clinically useful solvents, dispersion

0}, Tmspunethrombosyiopgric ourmara GIE) israuserhlpanutagnsibodies that
. i j ' ayi ng agents and the |ike.
bind tof)gc%? h%ﬁ%&%??%@%%ﬁ%&%@é may form sol vates with
f@i2d] MyasthamanGravisaMG) Bal skesiiis autdirahune healoatusadler disorder

t | at ed, as. ['1..[,0128] The, K CD20- i fic bindi
charactfii{ed ] BB 5k iy Ay SHMHTR St nad COPHFIGp Al
neuromuSRI&3Lhdtions ﬁel'%ﬁﬁl%qf) 'Wéahd{Ts; B@g}?\{)(g&?&l{yymu&:fe %@pﬁé.at hon

spray, vaginally,” rectal ntracran
23t t iPsonasthés ¢charavtqrized by antlimasing Seffarantomin the kkislesd also

l
._subcuyt anequs. i,njections, intravenous, intranuscular,
assocm%ﬁt“(’ﬁt?@fré}Srfgl?’ﬂi/%? @%%n, or infusion techniques.

fo12Bi AIERE6REMPitednS IRMARRHEt JfidibAHARICTRIammatory myopathy
I ntramusclar, intramanmmary, |ntraperitoneal,

(M), ip¢luding desmptomyesitis M and pohmegsitisBivex \inflaewtiry myapdthies

cal nplantation, at..a . partjicular, site i.s . .
rave UL 20 RS RSB AP ESHLEINIAS ddgiation
schemagbEHRert Rhblyt Dis €na¥oly Aeg €994, HE8 ME826)aderifie8R idiopathic
ngurltl es that could be harnful to the recipient. In

inflampag AN FORAEHI M htholymygsitist (PR, andslsamptamypsitis (DJM).
- . P i
[o1R4pV ?B%’T’yosﬁ%;s%tnﬁ réﬁéﬁﬁtf)ﬁx PLIB} 4t cthr&ﬁﬁ,n@e%ﬁ%a{%tlrl{?%alélﬂgmmatory

conposi t1°ons o esent I nvention con
diseaseOba0invelveantdscle dnidniti the caselF®@MeskiseThése dissreémdack @fe, with a

e S oSO B S et St BB & 5.
cases per@il I rSEHi Rk rOpbr yEXSRRhEEnAtd Sthedd (Targoff, Curr Probl Dermatol. 1991,
3:131-180). Idiopathic inflammatory myopathy is associatéd with significant morbidity and
mortality, with up to half of affected adults noted to have suffered significant impairment
(Gottdiener et al., Am J Cardiol. 1978, 41:1141-49). Miller (Rheum Dis Clin North Am.
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carriers or additives include water, a pharnmaceuti cal
accept abl e organi c solvent, collagen, polyvinyl
woogselz1z pol yvi nyl pyrroli done, a carboxyvi nylpqaousesoo7464
car boxynet hyl cel | ul ose sodi um pol yacryl i ¢ sodium
1994, 20601 4D ng'mﬁﬁns Mﬁfheﬁ@oﬁg}tﬁmg rﬁ”Ed?%Wﬁ%ﬁMoreland
tfarc ium pectin celTul ose
L1pp1ncm$t| Wiilliame and éMﬂlham 2906) segmmtﬁvakgrcupsmfseltana wsed &t dragnose 1IM,

. .a . diglyceri | yce ene

., 10iG8 s RO ede Ry Dbty Crttia DORY SRgsers Pelydine musele

weaknedh, GRIRIe biSp§AVidendé bflde @i‘%ﬂoﬁ eerlé'mtl%h 3858 rim( l'é'&ﬁ); of muscle-
manni tol, sorbitol, 0S a pharmaceutically

assocla@g@@pyxam, elegtrpmagneimtrlaﬁ af trtyepathk,eewdmndc of raskesused are
osen

dermat G TR b o PRy evideBt S e K Sy srierive

qiwmg;e IiMragsRfatédficre Sadtding vaRtlesodifdBEdzymes and
Formmul ati on of the pharnmaceuti cal osition wll
autoantihodies rcludeq bhtyare ot ﬁ@ltﬁém érwlna&mamn&lﬁhtlac@ﬁe dehnysdroganase,
aldolasé % geacm%)tnl&élﬂ Mhs éﬁﬁlmrangféfasg S&ﬂ; %l nm otransferase
oprlaecorrp |on conprisin L (ﬂﬂ%‘
(ALT), and abmd;cle(ao autbbmtllﬁagr((Am Ay m@sitisageefit ahﬁm’cﬁi@f (MSAx;and
a SMP) to be adm ni stered can be prepared in a
antlb°d5ﬁ9/§1‘t6?° CRYGleAr A0HBHSah| ¢ vehicle or carrier. For
sol utions or enulsions, suitable carriers include, for
exanpl e, aqueous or alcoholic/aqueous sol uti ons,
V. Ehralmacewtical Csmmsnmins agad Meathoddiof @dmahlsmmtmnd

i a. Par eral vehi can de sodi
2T R adhenrct oRMearensiofos EIDespefitie tindiae madecule of the
inventi&i0id iad i i fte @i 44 @, pHaAhd®ui€al BoRigBEition O Tofad¥fs@F h ©D20-specific
I ntravenous vehicles can i nclude various additives,

bmdlngmi@@@r ¢ & hwyraans qyrtest japinepls, itis mr@fntabhtoébmulafcltm binding molecule

ina corﬁefog (N c%?rgﬁﬁu{%ﬁr% é@brﬁ{h %6 ggal%?érjpiabqggérb%s "The phrase

"pharmgieylncaiB/ ormhaﬁﬂa@%@cﬂme&]ﬁalﬂe'srdﬁaﬁo alEqildr dnfifiePid Ve
ounglial n adm xture with exm(gl ents suitable for the

COmPOSH&Waft%Pé e BrodyeR @itsugics o beisidypese rastinnewbepadministered
using rodtdd &élﬁ%?di% Hgth@Qf"tanSdesEx%e ﬁi“ 'aUéHtlcally acceptable
car boxynet hyl cel I ul ose, y cellu

carrlerShymthmwpy opy hitetihichlly hsaﬂlmévenmo d1spensmlngnaﬁa &oatings,

antlbactgpg %hﬁﬁxg@ %gl(gg? p]% togé%?ﬂ‘{:?%%g’&’%gé%ﬁ aying augg]ntaslg?lg It}?e like.
a7y ald ¥dEsn lcbmpBuRliaa sy ﬁiﬂnds%lvafté&fw%m ?e B dganic

or condensati on products ‘of an al kyl ene oxi t
solvents: guch splypigs arg eomtamplaisas pesilyoxyet hyl ene st ear ate, or

@(I’il n%ﬁ% g@&tolpsgggﬁgﬁ%c? fgg r%tfo&)%lcug nc}rggé(o(g 1eon\§mrr¥ay be ad%umstered

orally, th@pﬁl@d eaasichnhHg PReHYGeI AN inh4lhti GOSN S/@éﬂnﬁny,ﬁ’é@tgﬂf L6t by
of ethyl ene oxide with parfial esters derfved f
mtracra’?‘é’c W%ev ddh %FF@“&’WWE@S usgd legpin p@lu,dss(mcnsaneﬂ@ injections,
o NG el SIS OAMAL RO Ao
intravenaus, dstrajednale kittaoiuselahintrara&amafyg inteaperipdnealp tthsetidayl, ene

b IE r bi t anlm)nool eate, The aquequ sus ensi ons may al so
retrobulpayy nirapuigjonagy. igetionndOr Syegica) dmp ap@.tloaﬁaﬁﬁmcekanyme is
contem%%ed‘ aPHenY Genbrally dd’d?ﬁ%ﬁ%@ %Feeessérgnlaﬁg]fre-gl?)? pyrogeps, as well as

20- speci fi c bi ndi ng nol ecul e conpodition
other imppgHes thpteegld bg harmful to the recipient. In certain embodiments, injection,

et

especially intravenous, are preferred.
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storage and reconstituted in a suitable carrier prior

to use. This techni que has been shown to be effective
wovdobgnsemmsvent i onal i rmunogl obul i ns. Any sui t alPlca/us2008/007464

| yophi l'i zati on and reconstitution techni ques can be

?@Rh%y eﬁhah I c%’ﬂtich%%&ﬂﬁfo%@ o#t dprpyen{ lh%ﬁtlocﬂ‘édﬂteﬁgmg% CD20-

zaton a reconstitution can
specifit badhmg)mmmcylengedl oo methodfofadind invextyoraimby vortyin }Ihmanmdtlcally

t use | evels have t o, be adj ed.to .conpensa
acceptis saFiors iy SsOuIRG e PO gs Ah A IGHiOADEEARgles of such
camerPBﬁ&ﬁﬁ@&ésqﬂcl&er @Eteﬁ%%ﬁ%a@éﬁﬁ@ﬁ%bémaﬁw oldaRicadWeht, Q-Bllagen

wat er provide the active conmpound In adm xture wt

polwlayldiﬂe;qblgl sppbgfmyﬂpmltdpng, a;mmxyvmyg pelquu,g:aa@mymeah)dcellulose

eser.vat i,ves a dj sper si
sodiunt 3BT GBARE® SRAVE AEER R 3enBL dnBeh Yaldpd ety starch
sodiunl) et i) SRetRY1RBAN séTRH 8‘1 eapdosth axghail Bdm4dund P& abic, casein, gelatin,
concentration of CD20-speci fic bindi ng nol ecule in

agar, diglpeeaing slryﬁﬁnnamrmer@eﬁlywp&mplwthﬂwe glyeel, ¥asalipeeparaiin, stearyl
alcohol %&%n& nan ﬂlprﬁ W%W%gum%)a{?taﬁﬁlt tsor ?cﬁt la"é]tk(?)Q t, 1%

much as bé serdct ed
pharmmeuﬁwllyl acchnsislel smiﬁacftaim ladd vied likee SAddltlSdSQ&Bd hreschosdrcfrom, but not

11m1tedat8rﬂ?\%%§§$eg$r&teﬂql Jtézl;tgtgg zl&prggﬁ]%éggpgén%g glggendlng on the dosage form

of the PR&NTRRRHEiHEal conposition for parenteral injection
could be made up to contain 1m sterile buffered

vig130], Eorthwboiompfdhe plmringodyicalicanymisttion wibimpog a¢aomhng to the

route oGm0 BT 4B, S Ao
compo&ifibh REfhYrisi Ftaﬁi&hu@imﬂﬁltfoﬁy (6’1r 312 @Dﬂﬂblﬂﬁfn%rﬁa%hﬁtlnk thereof, such
adm ni strable conpositions will be known or apparent

as a SMP) ity be admpiistered chmbe peepared lamd)haslelqgwdimab@@tahie minele or

crir 513l of G AR o BRI A0 3 RRERDS L s o
alcohol?daqt(ebﬁg @élundh"s emtiBidns o8 saeageny) inchidih® Sddiheiand Wuftbied media.
t he range of per_ kg of body wei ght

01 to. 1000
Parem"ﬁ%]rveééﬁlﬁsrﬁaﬁ‘t‘i“ét“il%wg?‘{‘@%b@fid‘lfﬁgp"ﬂﬁafm%ﬁﬁt‘iec’,%ﬂose dextrose and
sodlurrf:&‘m?ﬁéé Eﬁc@eff@d epseoxJ I?xédrtﬁlsf %fﬁ\%fnoﬁ‘s \%h%lbg ?ﬁnslgcél}xgle g%réous

I nj ect abl e aquedus, eagl hous suspensi on
additives, pst¢servatigesp onfleids mﬁtouent dreelecttodytp oespimsim;s preparation

erile.injectable so]utions or er,si ons e..
JBhn b afrsteT BuieRus samist 6 et PHETED WG Rdnipline, 03%
glycmea bk ad]lfe'oﬁg suspesForkthd P& rfaifl! 'tl§epz§ft§1b REmPbuNBIH ddRdx RPE Wi
d suspendi ng agent’s whi ch have been nentioned above.

exmplentﬁesust@blp ifprethg maem;faamre opagysanasispensiens. Aush ekeip@nts are
ol uti,on or .s

suspenfiyflasefip (O ST PP ek @B AR ey Btipgsnc
hydrox&pﬂop?kﬂdm&leel&ﬂos% ﬁiﬂu!ﬁhla@g“inéte J%lﬁ?lhﬂbﬁﬂ@h&’dr{é' guﬁmﬁigacanth and

carrier can be a sol vent or i spersion medi um
gum acagiat AiSPRTRBE Of th@sgaagﬁn@ mayoheed na@taﬂamurrmglryw@spl(ande, for

cxamnfRIBN o SOARSE Bl AEARU 508 ALYERL 0000 Sy s nam
polyoxydthylené stemget abd:(mdenslaaon Brodyets of estplletiel oxideawith il chaic

. so?li Lﬁg}c | ori de Sllil ution. In addition, sterjile, fixed
aliphatigialcohgyse for syaaple; hsptadesactnlicagery ca@nal, gbransgpsagion products of
ethylens WXRRNWIR FarfiB dsWh dEi¥ed Rdm fRYY RG&Eand a hexitol such as

polyoxyethylene sorbitol monooleate, or condensation products of ethylene oxide with partial

esters derived from fatty acids and hexitol anhydrides, for example polyethylene sorbitan
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any bland fixed oil may be enpl oyed incl uding
synthetic nono- or diglycerides. In addition, fatty
woambsisesisch as oleic acid find use in the prepUraid2008/007464
of injectables. [0136] In all cases the form nust be
monoofdaf. | T 5&1&%&9&% afidnls %ag A i BB@ Bt mb?@ﬁreﬁ‘éﬁynves for
syringability ex sts. proper fluidity can

examp}wathulaomdrop&blp -leydroxfbenzdsye.t he use of a coati ng, such
|ntena of the re

IR b faBiepecifis PR BRREe SambeSioR 1o bf Prapbilized for

storag@ind&‘ééérﬁﬁhﬁéﬂ #ra duitaBledarR® psibA R @sel MUY tebhlqGORAb Beleﬂ BBown to
manuf act ure and stor age and must be f}),r eserved

be effea@%ﬂ with conventionaldmimunoglapuling. i Hny svitableclyophidizatiamand
reconstsit%flon ?echg Esic:aglibregeg nﬁ)lgﬁ,%p I(:%?]VT‘E %P}gr\églﬁtedgﬁr otg{)sebggk‘ﬁled in the art

that lyomlh@u&n and rdeaaitantied canidadotvarying degregest antibody activity loss and
xanpl e, parabens, chl orobutanol, phenol, sorbic acid,

that usg Fﬁ" r%%)’allla"eéﬁée @ﬁ@sweﬂﬁ%comnﬂ}?ﬁm cases, it will be
gﬁfﬁl]abﬂ)ﬁpé@ ﬁé\k’%ﬁs b gﬁﬂg eSS tor E}%ga%m agpeous

ugars or so orid nged a rption o
suspension (bgttwhckhmmmbwatbr proyideahe bﬁl\lﬂ:raougimundt roadmixyurt tvath a

. use in the conpositions of agents del ayin sor
dispersigg orgNeE BEST AP BB HELTIA X TS07d PIGFRRNES: | DAGPle
dlspers%m%éﬁlhg Agent$ %dliuské}{dl@éj eRtsSre akd R fi@YbPRose already

formul ated Wi th uptake or a sorption enhancers to
mentiopedalayse their efficacy. Such enhancers include for

gpgﬁﬂ ole’glfescacing%ftg%o& oﬁ%]%%f) ]&{em ! e{lclhlggl%llo %cugéf ntthese farmulatlons
can vatyN@idelyK €or eR8@plecfr@m ledsithar(aboull 6%nus§ﬂly at®p all 28et-abd@ol % to as
1996) and Aiyai and Stella (Ann. Rev. Pharnmaco

much apdyj Qf@lO% bbzazfe@m arghwill g géycteq primaily basedian flughyolumes,

v1sc051§g§r;%§{é’,it b%@co?ﬁa&ié%lﬁp{ﬁgltp'agicﬁ.l}/ar mer&fqa@ﬁ{e]%)ﬁt%nt%le% dt ji"ﬁus a

I ons conte or use In I nvention
typical whhimdvelidcat edmpbhﬁmeﬁ;t pardngeral injectioe could b Imddg upao contam 1 ml

.. po in vitro and especially in, vivo uses i.| e ot her, )
sterile waﬁixsé Mafesrand Seme R agtm;yba"r hipisal SPmPRTeN %:ftlaweapwnﬁmon
could ﬂeelﬁg'd eﬂ fol cto}italrSQW bt of ?t'ehlé Rif8ERA AN End P50 & f ahé

for use in the invention have~an appropriate degree o
Actual susthdads| fpt meparnmpmmﬁsraﬂiuddmmmmk p@nmmtlmﬂkbq lowwwn or

I b h
sppare g sies2 Kot o ie 41t e AFsRE faore Srufhit ChrorafbIe
RemingefB %BHﬁac%@tléafl BYRNSE 15HEed A TacPIRISANRY COnpa3 EabtoM Pa.

Site of action. Thus, anti body conposi tions

(1980)c A efastine dosage of artiodulis yithirf the range ofldH ma sy 10Qhmigeper kg of
bod “%%#%V {%ﬂnﬁgn%ggn5|te of target antigen activity.
y iR §f 44

one aspect, nethods of the invention include

q0E3sjp Tie piammaBccaiticalt doatpositioas phgbEEs ehd foeiilof a sterile injectable
composition conprising a CD20-specific bindin
aqueoUSTlERAINQISSHSRAREI N GIEPRTFIGAS OF %STAIG]POWéFﬁchEtb@feX gyeporaneous

prepardtﬁ)\‘)edfts*e%me ]E]es:} ¢ LA df%l'ls:ﬁgrs?(mé i sﬁ eh%/loﬁ(fr?a%'p&eefarmulated

means for | ucing a therapeutic
accordmlgdo tlmdtrioym art using Haiserskitahie dm]bqrsmg or wetxingobgagtskmti snspiending

ect stion,  intranasa
agents W&b‘ih‘;}g"e F até?l?f‘gl a%ois ﬂaet e miemqg‘e&rgmgtbqrh?ay also be a
sterile MftkdM sol@ior &Csh@berﬁﬂﬂi' i 'asntohﬂbkigrbareﬂﬂsﬁaﬁﬁ%@eﬁ%f@&ﬁfeﬁk or
as used herein includes
solvent, for example as a solution in 1,3-butane diol. The carrier can be a solvent or
dispersion medium containing, for example, water, ethanol, polyol (for example, glycerol,

propylene glycol, and liquid polyethylene glycol, and the like), suitable mixtures thereof,
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subcut aneous, intravenous, intramuscular, and
intracisternal injections, as well as catheter or
wo nbsismeon t echni ques. Admini stration by, intradaynabosoor464
i ntramanmary, intraperitoneal, intrathecal,
vegeta[al%t&fgbﬁlr%@f s sdlﬁﬁc‘rﬁﬁi& 1@&Bﬁfcysoﬂﬁl|n?eﬁlbﬁ@e s&@ﬂl&}ﬂrlﬁl addAIb, sterile,
[antation at a particular site is
fixed mhmecmivanmws evmﬂd)yedFetsatrswa@aum mpenﬂmg)msdm nisorfthis purpose

. ran nuco a ad |str on na
any o1 oif MEEBF rebsnara hBhE plthe ) o ity additon,
fatty a6i@D QSR M &e aadﬂhﬂrmmﬁ{a ﬁ@ﬁarmhjebﬁﬁlebs
formul ated to be conpatible with its I ntended route of

alfB6li sinall ¢ases thedpume mtbmte@l@wérms@ he flyigkig the gxtent that easy
ar.ent eral i nt rader. i '
s TS BB EESTIR) v AR I05 R o
coatmg,lshbllem leGitdsih, @Sth‘éaﬁeﬁﬁteﬁél{celdﬂtlﬁmietlﬁﬁed patitlesizdh tid @ of

i xed oils, polyethylene gl ycol s, ycerine, propylene
dispergjpsy andl by thegish ef Surfacianss. i 1t myst beHaLle uaﬁ%r thacputitions of
manufg ﬁta‘?‘ld 51% qﬁﬂﬁ)ﬂe Aﬁés‘é%ﬁ'a QirnstnfﬁE E&hta@?ﬂa@ﬂ@ A8tion of
IOXI ant suc orbi coacid or S0
m1crod]gami;rf1s tsech ahiedcadriarapdedgegit Ihepréveation of the actlon of microorganisms
| enedi am net et ragceti.c acj d, buf ers. s as
can besgepf Aot By RSP e A b EE AL GUCTRa A Lol arabens,
chlorosgdah@t PRAbI, RbrHiONi&] thim&8sd), A% thE Bké! MiCRhAY E436s,3f will be
dextrose. pH can b€ adjusted with acids or bases, such
desiralgls thinghude idotenic agerits] for exaoile; sugars oosadiem chilgide. Prolonged

abso %égw éﬁ%ct@@ﬁ Ipc%rag)tgs l.%nﬁﬁ?’} F%Prz)ﬂgiatoa %g llzj]g'le g gA tg‘F 'compositions
of agefits ASRy g aBb&ptibs, fot @:aeﬂxi’ﬂle S i oRbstEdt S8 aRd igeRAEinUs ed

for subcutaneous application, ty ically include one or
91 37lof C@W@Ofﬁlepn&meﬁg jon gaytbefpmaulated et uptake or
absorpgllﬂfi Enﬁ%&%\?é? Eriﬁfr%l:s]ee 'tl%{lrieggl}:%& gﬁqﬁh 'éaﬁﬁ%riggisqhélgg? er e§§rqple

salicylgﬂeyglgvboc!hblanft/hﬁdslesty,nglhéﬁdl&lesa;ir(vtanh,sbacﬁfﬁclrb SﬂSa bamlate and the like.
agents such as, benzyl al coh or .net hyl rabens;

See, e g o BT Selucko s Laoh Hes e Dipia! sub Sl (Anh. Rev.

Phaerécaqu&lE& 36hohdungoggent s such as

enedi’am netetfa acetic acid;: buffers such as

a[@QB&]t eh, acklntlmatlesproperphﬂsﬁkmirmilieit}daruiqardlrgplfobicittyh:ef the
oSSl AL 8, B, B 50 g

their uiHE YoRBotAMA W AFNARS dsped@8llHinFive asdsUwhily ditex télBpostidy lacking
preparations may be enclosed in anpoules dlsposable

such bslyamenajes)f sibstantially jess yikty. \Bpatidically somposjtignscantemplated for use

in the Rt an SRR BRI SoubBy M ekl wiist pemi

absorptiofiRhd batdiRbilite 9 therbaide, Wﬁilé alsb dmlﬁg a@déglepiofBbImbility in lipids
L- hi stidine, L-pethionine, sucrose, and pol ysorbate

which aermlfscﬁhas?mmgr&% trexerst theagllimembiaag loanpeatve viterefgption.
Thus, é&ﬁib%g @orﬂB@ﬁi\ﬂgrgs%%&ﬁﬂlat%g qﬂaor?‘lh;(%rpanlg%fg&p&e R’B&?&%&f?l}l{ ’be

I nvention erapl es can ni st er ed
dehvemdedxtl;e sxteroftargasteanpgaf actpdityy, bi weekl y, or monthly.

the attendin hysi ci.an deci d
A8 e 36 e metont of B fisahinincndea e o ation of a
pharmﬁ&%ﬁ@améom‘ﬁbsﬁlbﬁ C&RYri¥ng A (ﬁ)%émﬁ%ﬁ&hﬁ%%ol@é@e Bhﬁle invention.
timng of adm nistration of the therapy, usingt
pl944Ha cMigtlioga of the invention are performed using any medlcally accepted means
for introducing a therapeutic directly or indirectly into a mammalian subject, including but

not limited to injections, oral ingestion, intranasal, topical, transdermal, parenteral, inhalation
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conposition of the present invention.[0144] In an

exenpl ary enbodi nent, to supply a high dosage
wosabgissazeousl y, in which the volune |imtati @eTigs2008/007464

smal | (e.g., about 1-1.2 nl per injection), the

spray, G%Ezﬂnér%éﬂapiﬁrﬁfms(ﬁ%gn birpdicie mRdiRsHl & dsed GERET ﬁJclwaes
or greater. [0145] I'n other enbodi nents,

subcutanbolsnisravendes, intsamischlor,med iatracistanali inpcténsaacwal @s catheter or

cted ti,ssue eed n nt .b rect ection
infusiof 16 RS « ARG O it ARy e i BhEREAl
intrathécl Qéﬁ@odmhﬁmaﬁﬂhndfﬁf}ﬁlhjdéﬁﬂn Epidut Al add6r SuPgidall ifplaitation at a
internally. For exa bi odeg radabl e ni crospheres or

particulag sie, iscepnismplend s nﬁd é?@aamu@cqé spymesitieamior gral ar tramsmucosal
admlnlgf?ﬂ?cf?a }Q{)e §lﬂ§etr%p8gldqﬁlsbl;f(? E&aﬁésfi‘oncp OS' tion (e.g.,
a So e,

e DO ypep nol ecul e)
C[ﬂmlje Innektaideanbodimbets f ophammaddutios] (Q)fmpldsftloinriy €dtinutdied to be

ted, ne r . the can [ 0146], Therapeutic
compaegi%dﬁ ity igien ﬁ‘&{/‘“ﬁ? gba %@n&éqap%r plufigng presuspgnsians uggd for
parentéﬂ!'ll gié{%ggxﬁlt&%ubgﬂﬁnégdg E%ﬁlic%né& B in gflfd@ttlllé)fbsﬂowo%pcﬁn%onents a

ren I 'mul t aneousl ni st er ed
sterile diduenit sunhies vpeer fod 1méctt0|nmahn[e @dl&ﬂ]an,ﬁﬂb&d abnpdyghalend glyaols,

U T N NS T
alcohoVbr ey SR St s 2aRidkidapRGAN a PA8BibE: Q0 bE §6H1ﬁ'xhqgs@ﬂtet El?elatmg

invention are listed in the Earagraphs bel ow. 48] A
agents sw&mscttlag@wdlamyetb@a@esc eeifl] buffars sucht a@dicntateewtretes or

phosor S35 P KRTR08 B AT A5 LE SO B ot o Bcrose. o
can be ij@l@tleﬁ vt dealsorBab&s sctss hafocBIoRiceld §#888ium hydroxide. The
cel | -associ ated nol ecul es i ncl ude, but are not

parentqrﬁtlmr@matm capiyeencRsed imsmenoples, disposgble sgpnges erinseltiple dose

B- | ynphocyte surface antigen B4, or
Vlalsmfgégfglg%&r%b%iw CD22 (B-cell receptor CD22, also

efr42jr @blﬁtmm&)r lsaspendidns WBey If@lf@(byﬁt@nétﬁis lapplii€i®h @ypically include
nol ec t!l?e’ .BL- CAM), CD23 CD40Q (B-cell surface
one or mofg %‘g € ving COBPPRFIEY: ,aes&prtlg) dﬁgenflﬁl‘ﬁh asN@g%tpbgqrgnjectlon saline

. [
e P
solvents] antibacttwalragents sucsastenzylal¢aho] B7methyhpargkems; Bﬂ;oxﬁii?anis such as
o e TR S TG e e
buffersisbibh 4s acRtatddUbitates GPPpRIsphates: Oanﬁea @ﬁt@ Tk th@ a@ﬁlst-ﬂ;’e'ﬁ? bf tomclty such

Necrosi s Fact or recept or superf am
as sodlwcbkpryd@fog ﬂ?’éféioﬂeoTh%PHW@bgﬂdBlStEd Ivg,lﬁpftp@dﬁyctrd)apwsosmhas4

hydroofibrE Rl st soaih AyTRAG PSR RS aR PP G R ampoutes
disposavidytiages GranpiRiptdoss vidlamaderss §1§§s ok pl&4ftic Mixﬁdme efBBdiments,
nphocyte activation antigen CD30, also referred to

the CDé@, Uiniding malsevlsds in Ipaphibzed @cz,segﬁ frmsandandyafirihgr eemprise the one
I
ormorfot €080 SSELAN1 At L B LR F o

OIEI@] ( a‘tlsa)cqslﬁémpfamﬂ it Gub]ﬁltdnﬁbﬁ thestaby lugihg aditash adeutical
CAN1? %r Maj or group. rhinovirus
composilg%rb%{] F})res _invention. These eraples can be administered daily, weekly, or,
more preferably, biweekly, or monthly. Ultimately the attending physician will decide on the
appropriate duration of intravenous. or subcutaneous therapy, or therapy with a small

molecule, and the timing of administration of the therapy, using the pharmaceutical

composition of the present invention.
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H (ligand for an inmunoi nhibitory receptor expressed
by activated T cells, B-cells, and nyeloid cells, also
womhgissed to as PD-LI; see Dong, et al., "B7-HGT/@2008/007464
third nenber of the B7fam |y, co-stimnulates T-cel
f [ t
P@th] §h % egé}ngﬁgs érHB&{lhl%H{( g@ g%ﬁ%}yzfﬁg{ g‘rﬁedogig%e s;ib‘éﬁtané%@}y, in
which chdwns lifFatation is mmeg zsh@ptsl fladvinll peminjeotion)4 the@ragentration of

oL r ent or
cp20 dihe HFEERE & soshABy e Bt e scopr ot ei n 1
r[ﬁ@ﬁ]t Of)oth& B ddmentBEdmiaRfati s §RFfBfmedlataBe kite of a cancer or

antigen 4-1BB, or T- cell anti gen | LA), CD153 (also
affected dispyernegding teestmentby dikset gisic§oringe dhe sltegn fydp a sustained delivery or

sustam?HF&gsr érfeCXa nb%ﬁnc% %Hv%\letﬂé Poqmu? o) torn*’a)laa%g}gxample

erred to as urmr Crost s rac

blodegsadabrefrﬂlmds}zShéfEinlecfap5ule§' bFoﬂhei bibaebraddble/pélymer Mr!ﬂg@(rdnons
or T .cell antigen (& and Tol |l receptors.

capabl%e%wtqmeéitdeéwewfsatqoamOStt&ng(étgs kNl pqlapﬁéldea%mbgé}ﬁ»sor small
molecdé)? &ﬁmﬁé’;}?é’ cﬁ%lt}{e Eﬂ'ﬂm‘leﬁloﬂng ﬁféhﬁ\lr@l'ﬁ'o}{ ?mg agfeﬁgr]e the cancer.
les o enot her apeut |1 C agents cont
S[OMﬁ‘]d ‘Huyeapesitic compdsitiobumagaksometdelivered Edthb(patlent at multlple

st o S S S S5 5 S dminisere
over a BB tRRBLAFericd tihd.or anbuci 1) ni t rosoureas (e.g.

carnustine (BCNU), lonustine (CCNU), and senusti ne
(64 Hy| Akso:mo»tﬁmpéettwnethﬁ present invehtioptihthe-adplinisiratéan of a CD20-

specifif Birdiie hbleEdXoRBETTRA TS Behjtuldelbhwibl 8 S %%3?%%1 Sepqnd agents
conterr(;iﬂ%ﬂ by?l{Heflﬁ{'e’ﬂﬁoﬁQ}é listad Wihe%d‘gﬁ&}%%_@élo(@ g., buslfan);

and triazi nes ., dacabazi ne

a[HH&}et%%qqnsi@gen@n@hbm Brenll-essaeipigd MP%@ Qtheg B-cell-
assocm?%‘?@u @?%@El@é?& terfgf)la'fg?lt £ rg\se)nﬂglq 1&%£1§&ﬁ mqlecules Wth]I')] bind to

ar ge ant rrmdin
B-cell aafdoe frrldlk_amdmrtha:tl dre 6t (EDEO BLMlFa:sd@ﬁaWdJ friodédutes 1nclude but are not

. .. gengit ? e, cytosine arabjnoside aC, cytarabi
limitecioacRe§ (B driehocyizaniizsn Cla| 4. @1%@@@4%9% By mefocsinbirface
antigerP| 12,8105 002 S22 (B-IR @] n%ieigﬁlso%feﬂje?%'%la?w B-

azat I oprine, eoxyCO orny tostatin
lymphayyet MM?%WWI@OBBM@AQ\B—I@B €D3daCh0{B-cell surface

anigerD OB i B O AR SO BBty mermber s
CD40IsRa85ter, BEBPHOY, OBIR0. (Tt l?ﬂ%@@ﬁ@ acm@ioh hRECHBY, AT Ee?érfbd to as

natural products, such as e odophyl ot oxi ns (e.g.
ActivagemBédi antizemdB 7. &- bawiBRY), C (i lmmhmmgamv@gon entigen CD86,

also refért’gg ltc?g'si A@t?\?atl\élnw Q%}lﬁ S B%BdF - L ?j%ﬁ%??ﬁﬁ? (%{%odr%?erred to

ntrbio such™as acti nony

as Tuni@lr leo¥0sis rFacttﬁ réciptor rsﬁpbr%ﬁh}stnbmbef 9), SIXI52q8lso referred to as
5-bronngeozyur|d|ne - i ododeoxyuri di ne, and

cytotoxi¢ & phyereBREG PTUGIRS; Or&HeMan%@%rmrn%s@%ﬁteé anpeales; also
referred %& BanGh&hbahé 8- su C%ﬁgysﬁﬂt%}gyer ?rﬁe%ﬁlrﬂem ﬂﬁ)'oﬂent surface

stituted ureas, oxyurea;
markernie bhivI 3ty 0lrGI28 0 (alydrphoc/)ae auesitisnahtigen CDAGL aﬂsd ﬂ&y“e:if@lztb fae Tumor

and ocar 0150 limtin exa
Necros{s 45108 HACRIET QPR L SAGEMDET Sy GRS G FReEBISB G g bRIS0 (also
referreai&ﬂaquglté%eim% 'a&ﬁeﬁ&ﬂm@[&‘éhie'—ﬁ(ﬁ'ﬁA@Q?ﬁb? ICARI-R) SCDSH WD referred
in Table
to as Intercellular adhesion molecule 1 (ICAM1), or Major group rhinovirus receptor), B7-
H1 (ligand for an immunoinhibitory receptor expressed by activated T cells, B-cells, and

myeloid cells, also referred to as PD-L1; see Dong, et al., "B7-H]1, a third member of the B7
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Al kyl ating agents Natural products N trogen nustards
Antimtotic drugs nechl oretham ne cycl ophospham de

wo foosisgmizde Taxanes mnel phal an paclitaxel chl orperinus20d8/007464
Vi nca al kal oi ds vi nbl astine (VLB) N trosoureas

Vi | [ 0 t
iy A S, Ea1 U A5, B RES) AR, 00
5:1365e536%9,0B1 34 Galwstefearad 2o ian d upiwoN@ths Factor receptor superfamily

Et [ I I\/lethl-ne j thri Ieneme am .
membgr AR, h R R PP A oo i Pk X AT SR 2 vhied
glycop%t@iﬂqsifegéptéf)mml? @4&)1 angaaase&@td?ementahugmAsm 8r T-cell

(HW altretam ne) Antibiotics act i nonyci n DAIkyI

antiges 4 6 163 (alaomefarred o i(SrImn@roN earosin Fagosligangdrsuperfamily member

R RN I e

superfArily hleaihee iS!TTNBlrEKQthCdcﬁQitM prowig IRAP &g Tedl amigey Gp39) and
Folic Acid anal ogs aphidicolin net hotrexat e

Toll reqntonst lbg éb@V@rlﬁzVﬁﬁ%nﬁﬁ@ﬁbﬁaF%k%@d@fe@rﬁﬁP anjiesas is exemplary only
and is Ao bLGdiiQcget ed antifol ate) L-arginase

[0149] Examples of chemotherapeutic agents contemplated as second agents
include, but are not limited to alkylating agents, such as nitrogen mustards (e.g.,
mechlorethamine, cyclophosphamide, ifosfamide, melphalan, and chlorambucil); nitrosoureas
(e.g., carmustine (BCNU), lomustine (CCNU), and semustine (methyl-CCNU));
ethylenimines and methyl-melamines (e.g., triethylenemelamine (TEM), triethylene
thiophosphoramide (thiotepa), and hexamethylmelamine (HMM, altretamine)); alkyl
sulfonates (e.g., buslfan); and triazines (e.g., dacabazine (DTIC)); antimetabolites, such as
folic acid analogs (e.g., methotrexate, trimetrexate, and pemetrexed (multi-targeted
antifolate)); pyrimidine analogs (such as 5-fluorouracil (5-FU), fluorodeoxyuridine,
gemcitabine, cytosine arabinoside (AraC, cytarabine), 5-azacytidine, and 2,2’-
difluorodeoxycytidine); and purine analogs (e.g., 6-mercaptopurine, 6-thioguanine,
azathioprine, 2’-deoxycoformycin (pentostatin), erythrohydroxynonyladenine (EHNA),
fludarabine phosphate, 2-chlorodeoxyadenosine (cladribine, 2-CdA)); Type I topoisomerase
inhibitors such as camptothecin (CPT), topotecan, and irinotecan; certain natural products,
such as epipodophylotoxins (e.g., etoposide and teniposide); and vinca alkaloids (e.g.,
vinblastine, vincristine, and vinorelbine); anti-tumor antibiotics such as actinomycin D,
doxorubicin, and bleomycin; certain radiosensitizers such as 5-bromodeozyuridine, 5-
iododeoxyuridine, and bromodeoxycytidine; platinum coordination complexes such as
cisplatin, carboplatin, and oxaliplatin; substituted ureas, such as hydroxyurea; and

methylhydrazine derivatives such as N-methylhydrazine (MIH) and procarbazine.

[0150] Non-limiting examples of chemotherapeutic agents, radiotherapeutic agents

and other active and ancillary agents are also shown in Table 1.
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Pyrim di ne anal ogs Radi osensitizers 5-fl uorouracil
nmet r oni dazol e fl uorodeoxyuri di ne m soni dazol e
waRiEdeals ne desnet hyl m soni dazol e cyt osi ne armla/nQssAR7464
pi noni dazol e (AraC, cytarabine) etanidazole
5-azacytidine ninorazole 2,2 ' -
di fl uor odeoxy-cytidi ne RSU 1069 E® Purine anal ogs RB
6145 6- mercapt opurine SR4233, #r ki oguani ne
ni coti nam de azat hi opri ne 5-bronodeozyuri di ne
2' -deoxycof ormyci n 5-i ododeoxyuhdi ne (pentostatin)

br APEASH

f |G

d
INILTU

Tq]
Al

pr
SYBRLERAECNU)
semustine (methyl-CCNU)

Ethylenimine/Methyl-melamine

hidi ne eryt hr ohy dgQeaospsaugeni ne (EHNA)
tapqsphat e2- chl oroﬁ;ﬁ@%‘ne _
M REH I BFERRe agent s (cl adri bTne, 2- Pl ati num

co,f%zﬁ) Raddramigonp!l exes cisplatin Carboplatin Type |
h

thriethylenemelamine (TEM)
triethylene thiophosphoramide
(thiotepa)
hexamethylmelamine
(HMM, altretamine)

Alkyl sulfonates
busulfan

Triazines
dacarbazine (DTIC)

Antimetabolites

Folic Acid analogs

methotrexate

Trimetrexate

Pemetrexed
(Multi-targeted antifolate)

Pyrimidine analogs

5-fluorouracil

fluorodeoxyuridine

gemcitabine

cytosine arabinoside
(AraC, cytarabine)

5-azacytidine

2,2’- difluorodeoxy-cytidine

Purine analogs
6-mercaptopurine
6-thioguanine
azathioprine
2'-deoxycoformycin
(pentostatin)

erythrohydroxynonyl-adenine (EHNA)

fludarabine phosphate

%l‘agﬂ rase Inhibitors oxal{glatin canptothecin

| ﬁg,glqedi one topotecan m tmp
SURSPTihe urea B ol ogi ca r@fggaﬁaomd rs

NGELb byt azi ne (M 1) D1 T eynietreiily (o0, atives

%E%%%@%NLS“ noi ¢ acid de\\ﬂﬁg@ﬂﬁées Adr enocorti cal

ne irinotecan
ifiers

Taxotere® (docetaxel)
estramustine
estramustine phosphate

Epipodophylotoxins
etoposide
teniposide

Antibiotics

actimomycin D
daunomycin (rubido-mycin)
doxorubicin (adria-mycin)
mitoxantroneidarubicin
bleomycin

splicamycin (mithramycin)
mitomycinC

dactinomycin

aphidicolin

Enzymes
L-asparaginase
L-arginase

Radiosensitizers
metronidazole
misonidazole
desmethylmisonidazole
pimonidazole
etanidazole
nimorazole

RSU 1069

EO9

RB 6145

SR4233

nicotinamide
5-bromodeozyuridine
5-iododeoxyuridine
bromodeoxycytidine



Hor mones and antagoni sts mtotane (o,p'- DDD)
Adr enocorti costeroi ds/ antagoni sts ai nogl utethi m de

wopnesiisesane and equi val ents dexamet hasone Cyt ®dmE008/007464

ainoglutethimde interferon (a, b, v) interleukin-2

Pr 9GRRIJEDxHHENBLHET 0JESt er ONRi&ifafBbEs agents
Pho{Qséibid pacd4) Medr oxypr 0geplRhOme cofdihatio complexes
hemat opor phyrin ‘derivatives ngdgglif O acerate

Photofrin(r) benzoporphyrin d@gfﬁ@]étmes Est rogens Npeb6
di gf 4| PépdiBEmier e Ihhibiflrk OPOBRAIPIAEA (SNET2) et hyny!
esTdAMtbiMetin€aul val eént's” pheobophfieacnedione ,
ba@bgfehg,th orophyl | -a Anti est pgeshtRmeht hal ocyani nes

t agRtebs pht hal ocyani nes zinc phthal ocyani nes
Androgens testosterone propi o8gh&itliadiuadd on

f | BRtyavR i rRsBBRSE thadifiérsent S @r@Yyt}r‘EEraV! ol et |ight
AnglL rogens ganma radration Tlutamde visible |ight
gogpdesFopi n-rel easi ng i nfr ar g ARz ddHRAIRRS
anal ogs m crowave radi ation | QURER| IhJ&aDB IO dal

anpirhenarRcaAgemisan de [ 0151} ceaffapiheadent's

cortinsiBlag rigdtiieBe i nvention for treatnent of _
aut oi mmune di seases may al SO hQfndesHitAMpSRYSsHeSSi Ve
agrReimeonddand aRfdgonists UPPT €SSmAbtamB 3k, pt - Egp_)j’mune
SYAdreRb&rtiddekerbiag) aHtalbMistd el NGinb§IBfkIARhide

| npreamssPaREeqNGal&asnts 1 ncl ude, for exanple, non

dexamethasone Cytokines
ainoglutethimide interferon (a, B, y)
interleukin-2
Progestins
hydroxyprogesterone caproate Photosensitizers
medroxyprogesterone acetate hematoporphyrin derivatives
megestrol acetate Photofrin®
benzoporphyrin derivatives
Estrogens Npe6
diethylstilbestrol tin etioporphyrin (SnET2)
ethynyl estradiol/ equivalents pheoboride-a
bacteriochlorophyll-a
Antiestrogen naphthalocyanines
tamoxifen phthalocyanines
zinc phthalocyanines
Androgens
testosterone propionate Radiation
fluoxymesterone/equivalents X-ray
ultraviolet light
Antiandrogens gamma radiation
flutamide visible light
gonadotropin-releasing infrared radiation
hormone analogs microwave radiation
leuprolide

Nonsteroidal antiandrogens
Flutamide

Second agents contemplated by the invention for treatment of autoimmune diseases

may also include immunosuppressive agents, which act to suppress or mask the immune

system of the individual being treated. Immunosuppressive agents include, for example, non-

steroidal anti-inflammatory drugs (NSAIDs), analgesiscs, glucocorticoids, disease-modifying
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steroidal anti-inflamuatory drugs (NSAIDs),
anal gesi scs, glucocorti coids,
woiosgsssersnodi fyi nganti rheumati ¢ drugs ( DMARDS )pdTous206307464
treatnment of arthritis, or biologic response
antirheﬂPQiifs Hﬁfegf§ SD@?&R@%} fdr %tréﬂm%ﬂ@of%ﬁ@s,d&%&bgfc' 18¢potsEmodifiers.
al so us [ 1n the treatnment of many ot her dutol mune
Compaitsma sie thed3MARID desariRfion a1 A8} usetdrnp ithzwr tyeasiSan e maangy other
. chosen fromth rgyp consi sting of ibuprofen,
autoimguige SES,CSHQ‘HFE‘SE’SH di um Cox-2 inhibitors such as

VIOXX(r) an BREX(r), and, sialylates. Exenplary
dhkde: Wﬂ?&%ﬁ%@aﬁer‘%ﬁ?@#@% s OB Repsitting! puprofen,
naproxgﬁ,g%agfcplﬁgﬁ @Bﬁﬂm, Wgﬁﬁilﬂﬁﬁtorﬁ[ §u%H%g Qh_O@fX@ a8 CHAE X®, and

ori de. Exenplary glucocorticolds are chosen
sialylates.oBx¢rhplagy anafgesmn aresthiosgn fbmctbe graprensisixpofddeaaunephen,

M I R
choseni fRSth Vrﬂ:egrobﬁ!a‘ EodMRInBAf cbii¥bh& deksnethBSRE Uh R oriseed
. C4,” CDb, CTLA4,

agai nst cell surface markers (e.g., "~ CD5, )
methylptednisoloapapradiuiprlone pr piadnisonghExémplary, biglogicahsespomse Tigilifiers

. ant ni.sts. ) anerce (_(ENBREL (. adal.i mupab
inctua BRORRRGFIRiE Gl mofi AR i crambin et e SR BRR FhecDs
CD5, GTIAdict®), abaackpiyeskindinhitties)lsecH 4hthd TNF sntagdists (e.g.

bi ol ogi cal response nodifiers include nonocl onal

etanercgpl ®pdghimumab (HEBGHA Rarandrinflivimal (REMEEADER)),
chemolGHE i Gitots msioﬂ%&g le gbi?&?. ?ﬁé bfo'ld‘giéa? Qesbgnse modifiers
azat hi oprine, cyclophospham de, cycl ospori ne,

includenmab et orent ahtihodiesras ovdll @necembinedt formsdtolecules. Exemplary
ul fasagl gzi ne, hydr.oxychl oroquij ne, |d [oral .

DMARBS jnclide o) axng! ?{lﬁtlwﬁ&a&a}ha?qurlanwc%ommlﬁacy_ﬂvagqrme,

methotfeRhteC YIRS mirte) fe IRMEREIY. tsvhl%%éﬁ%%\fn?é%ﬂrﬁ%}cﬂﬂ)r (5)191:1% (tﬂﬂd [oral

can be used fof treatnen n “conti nat | On
(aurandfividRid ingtaciusaslantend minesyadiae ( VX, forsedafmgpda |the present G8&ntive

binding?\ir)rp %]Eﬁll\ﬁlé% mu%gq gcl}'rgfe)&gnérg;pg ' e}a{{)rre t'ﬂe(})t{féll \%BH fbl\ﬁih@s such as
methotfeihle GRFIXY, bulfRARzfrR1(S52.$8¢ RRGhoRIde VBEM;!Br ¥&dth@HBof lupus (SLE)

di sease-nodi fyi ng agents such as interferons

with DMARIRs, fstaroids e lephpsphamidenenCELL GRBTREBNGE far)tyeatment of MS with
e ta- |Ib (,BET. BETAF
o EGE G i BRSO B HETA s

REBIF@)balniterereh bethMIPABR TASDRONEL bSBETA FER ON®Y £ Rkt idiRéh acetate
t hat the CD20-specific_ bindi n1g nol ecul e conposition
(COPAZINER), ratexpmgrongeaiatigumab gT VEABRIBM t aneously in

the sane fornulation. Alternatively, the agents are
k33hi 3t srcentemplated that thet@D2Gspagifia bipdingrmolecule composition and

] Nl [ concurr.ent | w th concurrentl ferrin
the secfUhORED B oSRRGH T Hentsny M P sERE FITR G | AfeRedivel the
agents 410 hrhinibteredrintaReparagefhulatibre ariadimidisegded tocurrently, with
adm ni stered prior,to adm nistration of the
concurrempn e fER it agHithSivan Wikin 3Q minwesneieach other. Pri or
adm nistration refers to adm nistration of the second
Y54  Jn anether dspegtathg seesndagentie edmpnistoredtpoior teadmimistration of
i e..anti b up to 30 m putes, before
the CDY bl Rz B vtk Bor ot PHy B Eish o pofers o
adminigtanbe op tirt secoridwient Withimettio Fthga @€ bhe Weeld giTbNiostliReht with the
subseq3uent, to adm nistrati on of the CD20-specific

antibody, up to 30 minutes before administration of the antibody. It is further contemplated
that the second agent is administered subsequent to administration of the CD20-specific

binding molecule composition. Subsequent administration is meant to describe
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bi ndi ng nol ecul e conposition. Subsequent

adm nistration is nmeant to descri beadm nistration from
wofognissizes after anti body treatnment up to onedyeede008/007464

after antibody adm nistration. [0155] It is further

admmfsﬂ?ﬁ@ﬂ?&ﬁtﬁqmg{l a%?%t@%%x%gnéﬁ g:?'té bfte ReDdh g antlb%d

e is admnistere conbl nation wth a secon
admin@getidn. wherei n t he second agent is a cytokine or
growt h factor, or a chenotherapeutic agent, the
a[o)m"o'sli sh igfurter edriemplamdubissvisehe COR0rgdtificibemding toleule is
ent. or radi ation therapy. The need for a _radiation
admlmts \rombinationyitea pesandipgents whergthe secopd geH 1t cytokine or
growtHR0 SR bRk AL 000k AL b G ANRARH I InANM 1€ of o
second agent ern1n e treating
radlot}mmgeum agent pORAG ol hkerapwp uﬂnesnmd f@E]Q tadiqmmi therapjal indbmbination

it S O TROS L0 R ARG L0, e cecnd

agent, a9 R ¥ tetRinRAIBYIhA HHEhH sRshrAs wel | as the
8 cthacteeH 1stl gsg’gof thegzlls}?:)rder being treated. In

| i .
SIS [t BEGEATLEBap T SRR e
dosagermﬂl:imyy acoodihg ﬂﬁth&‘g;ﬁzﬂ:&qf thaindixmidad) t(b'rwhdmythe ﬂtquiy i€ being

adminireiy welbis e Satpostatiy of Bichordpchp eed Aaemebsy

treatméYH¢ q'taﬂiay Bpﬁéﬂes td%xﬂﬂi’ster%eﬂttl i]r%%lﬁ chﬁﬁx ’mgﬁgutabout 10

1600 out 2000 ng/ day doses nmay al so
mg/day @ba@ttﬁw%ey,@bobaé@mg&ayMcgw 5 oig/ddye apatti léﬂtmg/e\ay, about 150

me/da 2BGu 200 g el Bofth ) elcata Rl BB e theL T g abour

800 m@ld@iﬁ&ﬁoﬂtalﬂge nﬁﬁ/d%bgﬂ)&ltt 1808 @n gr8ayKér abolit 20008€lgiday OTAE doses may

enbodi nent, the 0-specific binding nolecule is

also b%?aimlmsgfeéirl@éeci AN aveigly @f 8te pabient atr dass of §uip 59.mgkeg. Ina
relatedaegrgd#ﬂl g&ﬁh; @fyﬂ){ %P%g%c kg{?(g ﬁé C}g%%egglg té)g ggrﬁ@{;?%{ed dg g%rose

range dfi0cGlsS to BOalmg/kg.I Invaxdl ed ditioud etibedinment hée mD%LspEelfblb'hg:lmg

an reveal ti mal sages far particul ar di seases an
molecyf (AR 4 G116 o1 POAER]0 1or et O 5n 5 comahitg 0. abou

1.5, abbitSs, agmms%trra%ﬁt% MAlghe CD20-specific binding
mol écul e corrp05|t| on-décreases or reduces the B-cell

at ..

189214k aBkkgigie S, AR AR 0581 Filly fpnica
testing,rc&lduem}il optimal dosagds febpa.mcﬂ@l; dla&aseﬁ amDpatighopdpuiddions.

about 50, about 60, about 70, about 80, about 90 or

qors8] 1AQ¥taiBeafHddident ahé admingsteh@bh r@@dlea@mogs&ﬁﬁ@'éﬁdmg

in absolute B-cell count below the lower limt of
moleC%?mosrtm@g@cr%S@equ reduces ther§-ceB papulptienibyat lgast ebwtrizo% after
treatme%t %@%o %ngrgt:z hseclﬁgglt(le Pl)ﬁulgﬁérr%rde&fea& orfré)ciucgﬁ\fmby Ut least
about 20aalget 30 Ch‘bbﬁ] 4(D raboet S(HIabomrﬁO)Q dlbdt? I70§%bdug 80 aboutI 90 orI about

o m .ni. s ratlo 0-specific |n|ngrmecu

100%. ﬂﬁﬁ‘g st i de ?CL Tsa9C On sl Bagsblsoyas kelpyy the lower
limit oplﬁE bl ‘?5n$ Qﬁlcéll ?éég§&&sis d LRSI ré?uﬁggﬁﬁlﬁofu?e BO&11 count to

I nduction progr ammed” cel eath o

either afdhg followeng: aHd70éYs stsgygetitis delinenatyes ot 2t naormal ceigk.
shrinkage, cell fragnentation, formation of nenbrane
@539 | ds certain embodiments, the administration of the CD20-specific binding

molecule composition also results in enhanced apoptosis in particular B-cell subsets.

Apoptosis refers to the induction of programmed cell death of a cell, manifested and assessed
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or alteration of nenbrane |ipid conposition as
assessed by annexin V staining. [0160] In certain
woegthemgnt s, the adm ni stration of the CD20- anuig2063/007464

bi ndi ng nol ecul e conposition results in desired

by DN@ frf%rﬁéﬂtatﬁi‘nf gat %i&aﬁ@ Relif ?ﬁ‘r%ﬁtaﬁbn dﬂoﬁﬁéﬁj&{ oﬂﬁér‘ﬂgrane vesicles,
treated. For exanple, 'in patients affected by

or alteratien pfimembranetlipid composidon ad assesaed by amfexin ¥B24ining.
nol ecul e of the invention inproves the patient's
donenjt i Imrcehyireembddinhemls,l tjae adxgmlsftrat'mntof amodPR0{spedfic binding

chi eves .t he - t ol ogy,. .
molecle e?mpﬁ%%?rw@@'i@t egireds lwg Fgg%tﬁé‘ht ?ﬁ ?{ disogder Rsing
treatedarlbd BRIrRME R Hatilits gﬁ%té@ b} FRAETatG0 ArBMaS, |a%ﬂuh@fr5‘t§orﬁ(5‘fda CD20

0% i npriovenent in 5 remai ni ng ACR neasures (Fel son
mole(:l.ét ofithe inventibn |1mpmv%mmatlim%qor@810m a @Jﬁ)lcal& ogmicadlamount
asur.es for | Vene tient after
fe2. aERTOH G Atirisan b REcrpphedyBiory BT ERYSHE ianate
Improvehfent JeCRBENY, UdrﬁlVfﬁrhh iRfprERAALSES 20V GiY tedideNghd $¥Reh joint and 20%
measured via protein or RNA | evels. Cytokines of

improviepteat wisY/S remaining A@QRtmeasurep glfelsangtiabgArtbritiy Rpewn. 1995) 38:727-

! y: i
59, B Sbd 5 B Pon AL R B PR o
specifi€ Binding tholeBiie prdludningasuranidet oS chglgey ﬁﬂéytblﬁn@ Qﬁels measured via

turnover bone resorption or erosion) are nmeasur ed

proteinrRIN A leyeds- ¢ yiakinggiad inteest anlege, bt arppot imited 9, dNF-o, IL-1,
e300 4 RS A 5k 4l Bt oers o

decreased|actigaed WroeﬂkdhuﬁlAfpaHgnﬁeMsrkefsydleom po bbhdr@ynover (bone

resorpttq%k%q[g%s?o : eaﬁ!%?nte?nt gﬁbﬁfgrefag]%z\?@ Bustt%gl%pr%g S ganﬂ'{gfbinding :
molecm Imémﬁm&ﬁéwfnemaetblﬁfar&xat%ﬁiédvte z{lké’ﬁxfé obpitdse,

| evel s, erythrocyte sedimentation rate (ESR),
osteocaltiny eralagenibieakdaw fragrerfts yhgldrexypraling) tarmaeecslqjantaucnﬂe)

prost B COHIERAS BRTAANTEL) e ES05TR B Lk fihement o

RA mcilﬂﬁtrﬁéa%uféﬂfénﬁbﬁg &R Ve pFoEIA{CRIPY 'lEvteBe eﬁMﬁ@é’y}’té‘ RedmeffAtion rate
tients, including assessnment of el'l levels in

(ESR), §9<?Wt%‘1 fagtom & i tyclineiud aged pe@vé@sarmbodmmd agsgssment of
sy BEEL ROOR LATIRAN LN 8 ARG B GG gptrs oo lso e

measurgd fiod] thesyaoviainaifdA patxans, indliding bfsesinter@bf B cell levels in
0-specific_binding nolecule treatnment on other

synoviyp dgoga sxhqvaumRionsy devedt ebRANKY- ard atharbenedactoroad qyipkines set
out ab&@eAﬁﬁftlon%%lo%mé for RA ilchude PRy ded that Crohn's

di sease patients receivi ng treatment wth a

S [ b hi_ev.
FEFE SRS el B BB 20 R M R REYETR sen
on othepisahses is fi@adu@ecﬁdb@didlﬂg)towfdddardsmeml ifl theedrt. SBordXatnplel it is
mpni s et al, Scand. J Gastroent. 1998,

Its |
contemggtezigtg ro%,q ss@gﬁaée Btientyreesivipg dreptment vatha CDZ0rfpesific binding
e R SAED L B A e e
about 50He aBDE(FOapets] Wherein ranhissgpnnislaetid ﬁmtsE(Suhbﬁls etalaScand. J
neutr

Gt 3 R L 5020 I 2 o e sor o

450 is cnbideRd¥% sedstelischit dcBEH. Vit fludttheradcs#6d 84t Bdministration of the
i nfl ammat ory bowel disease.
CD20-specific binding molecule results in a reduction in perinuclear anti-neutrophil antibody
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[0162] It is further contenplated that adult and
juvenile myositis patients receiving treatnent with a

wodggtsspeci f ¢ bi ndi ng nol ecul e of the i nventir@T/US2008/007464
achi eve an inprovenent in core set of evaluations,

(pANC%;)Ca%d ARt ?Sag&ﬁarﬁﬁ]ygeg erJl ﬁf&dﬁgfﬁg@ﬁzﬁ Ergtﬂv PHBE QYf@E’ted by

mat e not e core
mﬂammtm;ubmnﬁrdmamrse by appr oxi mately 25% (see Ri der et
al., Arthritis Rheum 2004, 50:2281-90). [0163] It is

f[0|162|]6‘f1t Isqnftﬁﬂ’pdo&ht@ﬁblhﬂ&dttha‘ﬁla&llp ahd pivesilé mgesitls patients receiving
eatnment with a CD20-specific blhdl%% mol ecul e of the

treatmar i GR2MSRG0R bm&im&mﬂw@mﬁﬂ & IHVEoNaARhieVE @p dgprovement in

core se@@{égék{ Ylog% gﬁ&eﬁ %sfi W%@f{ th%l:&'g?ﬁttsﬁ?%% c?:l'iﬂr{)\fb\téﬂ [%}ﬂdex

approxﬁ?hﬁeﬂtyﬁlo% wifiPdot rﬁon’b thi6B of the cofeamemsurenhents Wotsertiytapproximately
Rheu 82, 25; ore of >5, or
25% (Sgiglégf ekl Agtheyis @oéé?‘bgrog)éséﬁ% ically active

disease. A response to treatment may be defined as

i[0H3)y divisfurther conigmplated thad SLE\Ratientsdeqeiving Heatmeat with a

N
Activit Mgaahiet(§LAM) orf S ErPaseaseAciyvigt Indax (SLIGDAbedcore of at least 1 point

(Gladriapag A I dthearol A0t PSSl AT oiha Areeits BBgugh 1983, 25:1271-
7). A SAMWCcbRest e of Sﬁﬁﬁm%om ”s! Sdrls’fet<@t1RicallP@ctive disease. A

CD20-'speci fi ¢ binding molecule to SLE patients results
respongerto dreptaknt mayrbei definnd s toprol ementroastibil1zBMNAn averitho thi 2disease

i LB EL phBELEEHOLERY 5 AR D Db

Activithdiasin@nahd Digasmed keElise ﬁl@as@ésﬁphﬂ@{t'u @obal @ﬁhisn&\ﬂbﬁlﬁi the Krupp

nai ve, nenory, transitional); CD40L; 23:{;][)' enent, anti

FatiguegSeveryy, S@IQ(PGW ¢t yAtthffﬁM@élrrg 20Dk 2834-68.) 1t i further desired
o B PR R S TR
reductibw ircatti-éd bl sttareiet IDNA&pIndbodias. aAterabfivel g dynprdiethene chay be
s Rl o b Pl
biomarkérs & $IE inchRYAS BRI %tﬁgtsxeﬁbe 'Hi'érflbrgl ﬁ'ar?s‘?ﬂl(ﬁ{a‘f)s CH40L;

patients recelving treat 0-specific
compldmemmang dsd])NAuCéQofurmm hiomerkeisdil VAE AKe MiIFanIn addition, with

t h
respect s BLERFPI AP OB PRSP T A AP R o figyped o
correlafeI® dell dpldifAdanioffiedcyatRddassd c&nﬁem@ﬁt @ti¢2iYmby also confer a

wor seni ng of clinical disease of at least 1.0 on the

safety adypnptage(based en CRadT4a Bhxbiading). Neur ol ogy 1997,
49:358-63). [0165] It is further contenplated that
herG4ntls 1s§uﬂh@rqqny;nrﬁpl@u¢d khat medeple isclgrasisquatimets treasfiving treatment

with a BB HRIEL bl ol e e by En e et A FBP R Frigp iy linica

score ofi¥he Ruktzitd Exfadéd DAABIIRY §tahf§fsl:él€"(‘EDSS (Rvesrat by Neurology 1983,

Criteria (Il MC)assessnment (M F., surag
33:144-92) Akt leashD Snpr adeldy @maprsaamgmf@hnml dipeagt 0 atctgml 0 on the

Kunzk%g%al‘féemudlgé 4 | nzg/equolg(:lr"fe ugfl9 t.’t§'§6l3jwent lon to HV

S Tesu I'n tlonlnlll\/assomated _
&6]%;3 e E%ﬁﬁ%recg)fl etrxéprpatetrlJ ?haq rpgtlil nts s elrlsntgI tn 0% ?lfM %cee?\;i}lg €

treatment of a CD20-specific binding molecule of the invention achieve a reduction in at least

one of five criteria set out in the Idiopathic Inflammatory Myopathy Criteria (IIMC)
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dehydr ogenase, al dol ase, C-reactive protein, aspartate

am notransferase (AST), al anine am notransferase
wo(#bshse78nd anti nucl ear autoanti body (ANA),  PCT/US2008/007464

nmyosi ti s-specific anti bodies (MSA), and anti body to

assessrﬁéﬁtr(%h@lb IF€ 51 gri% P.U’[PLeQ EOtemplaté Bat ddhsih¥irad bFi‘CEZO-

3 dut e critéria set out In R der et
Spec1ﬁa Ibmdnﬁg mhtactlleS)f fircinrentROOG [N pade@s r&]ts rraayrddectwreln IIM-

sssociys Lfars i poiehBOmaPe e ropsitme S rgrtineckap (FR).Jadiae
dehydr%géﬁdse 18RI caeRarcFRétkin, Qé}iahﬁféta?mﬁkﬁfrir%férﬁ‘ﬂz (fAISTIm #Aafine

cancer receive t reatment with a CD20- speci f
ammotbansﬂarmg (i Tocandeansihuelpar autﬂaembodm(@Nd)demtsg-sméicmtlbodles
oo DA Rhlp RSPt SRR ub s, DB Ree BR g oveof
6 of thaﬁﬂteﬁxa @Bﬁkﬁh)’n RERe el 41, Urghraist Rheand 2064, 302281 D0d mag Ibe \the subject
such as a decrease in tunor si ze, decrease in_tunor

of treatigpb agcoshing i thﬁﬁnY‘WﬁPBv\é% NoTseRing iggwgaow thist 2 AEteria.
[0167] For exagg the U S. National Cancer Institute
([ﬂlt!i@] hiase sillfuttber eobediment, patieitassfringffraraa deeal tante receive

treatms%nt Svi X ngig%@'ngpof € ﬁol{‘d;lr%i%lﬁ eﬁ%fg o‘%ﬁl& eﬁ&gnt?oglldaﬂld Cc%?rg) sti%tre Ian overall
beneﬁdladrfﬁﬁﬁiﬂ@éto the P2t Pcifidthindidi flokdyle, Bhstdesh clintbal Eti@fla well-
smal | | ynphocyt.ic | ynmphoma/ chronic ) ynphocytic

knowmaéd r@emnspr%mie)i in thedsh 3P a8 Aaseyibed beloal sehisragipcrsase in tumor

d‘*@ﬁ it “ﬁmz\f;‘gf;dey@éﬁﬁro@ﬁo&a%ﬁﬁﬁ%@aﬁ%ﬂ??'uéé
Burki tt' s

IOREH oot P 8 ) KRRl bt NG s vided some of

the cladsgsrphedncas tinte tﬂle}/ﬂﬂﬁmateé&néd of "alolent'y R QAFBreddide” lymphomas.
Al DS-r el at ed oma. |n sone cases, the .
IndOIef}tHY@Ph%FP%‘H&IIUdPMb%&% ¢edl lympagmes, Fsppara@d iRledyiotogyasgsades,”

it ORI RO TR S €L

lymphapéamyta&ﬂ'%mmtrom sdgegrpglobulimanhiacMat gingleloyiel l)@@;ﬁnﬁ&eand
.normal ver s eI evat

S rformance st at us
Hairy c%hlq g}lg uéggregsw? g¥as Anglp %:nd E@F%W)lxedoqng darge cell gg‘gphoma
Burkltt_(sllyﬁF)h(l)ﬂlaMﬁﬁﬁU §mallln09[cléa\&d cADHnEptidnf) ?’ﬁlpvl\lﬁélt)]l%gtéc lgPlphoma,

i nvol venent 1 versus 2-4). Patien
Mantlermlléymplsckna amxt AIIQShalmdl lgmphmhanIrascﬁﬁ)é’/cashsamhmlmérnanonal

poancl PGB8 BUSH8 A et b B

considdrGh kHRAIPT ifohaldeA deS@I yiehis T agh vérdhd Y6@Gddry 6f a@! @nir? lactate
carry on all pre-disease performance Wt hout

dehydrpgenapq devedsnormaRuersyy eleated)npasfiyaianed $tgtus (¢ ehu omus 2- 4) (see
deﬁmtlgﬁ tblel‘é'\{)ydlgégse gtgg%gao 9 ¥ r?ﬁ‘sdllf"glj ﬁ/)t gxrac é%ﬁ{alﬁﬁ%ﬂ gge \%vlpll(vement (0

ure

or 1 vemﬁﬁ 12049 Ratidnts \Rfltﬁlﬁnrl rﬂtbr@rriskéﬂi]doﬁaﬁﬂ@ le@s tHanal 3095 ehdrea b€ relapse-
ut uHabIeaﬁo carry out any work activities, up to and

free and, gyerpll svaval Abh Y86 of waki ng hours; 3 Capabl e of only
limted selfcare, confined to bed or chair nore than

$Qba8ht Reriommanss siatus w the Apgresséye/IPdisdasined as folkiyyse Grade
r e fiLned to bed .
Descnpgﬁ)gll_ 3r0; ?glrl]g’gé{g/% Lglg% %zggé (% Ql.‘_h}/e 19%1 &om}]aé}ce w1810ut restriction;
1 Restiilted Hoplglsicallg sirytigoe am\F?fydgn afibulatérgGindrasleRo Qhﬂ“? fout Work of a
ictive nodel for aggressi }1fe non- Hodgki n'
light oqs&&ermq)r%éla tugE, Erfyd light hggse wor 1ce work; 2 mbulatory and capable of
all selfcare but unable to carry out any work activities, up to and about more than 50% of

waking hours; 3 Capable of only limited selfcare, confined to bed or chair more than 50% of
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329:987-94, 1993) [0169] Typically, the grade of
| ynphoma is clinically assessed using the criterion
wothhadg/13sma- gr ade | ynphoma usual |y presents as a@o1ookabos/o07464
di sease and is often indolent or slowgrow ng.
waking R §; @%&h et dishh188 - a8l dhsEea %n%']' $418dakd, tRARY 85k Ened to
as a much re aggressi ve disease with large
bed or elair;anddalDdad| K§ee. ,uﬁwrlgterﬁﬂmﬂeq Naodlodghkin®s bpmphoma Prognostic

Factorspir)rg)Ze?cléf f)%:thg]fvetr%%{;fggr a%g%ééggﬁgge, ?—*ﬁ)gﬁklﬁoﬁlémpﬁlgma N Engl J Med.

329:987y9mhopms. In this system stages |, Il, IIl, and IV
of adult’ NHL can be classified into A and B cat egori es

Py di i g)"'tl'ﬁ: disde (Eih?n'@fl&'hﬁnst clhﬂéalt’?‘a’iské%@éd #§# the criterion

generallzed ynptons he B desighati on
that lowgr@devlgmphommlsuailryt mewntshastarmdhbdllsw agd wcvfmmnéolent or slow-

srowinl T RRb iy o R R apii b Y Broteis FEb BcpiPore AEafisive

disease WP &irdd extRhoaflBigky3@nfors.and drenching ni ght sweats.
Definitions of the stages are as follows: Stage

[017040! MRRRE A?lf)oﬁ:la?stsffﬁhﬁoﬂ HERhn RS ﬁé%g'tQH-hggure progressmn of
I'ocal'i zed i nvol venent of a single extral ynphatic org
tumorspesps¢iakdy n&-dpdgkins ilymphonesse dn thok systempstagesdell) Khpnd IV of adult

NHL c{a]rgg gsg%e(f BUOR A ?ﬁgg?or?sggﬂé{dgt\g&dbp@? @%@aﬁém has well-
deﬁnecﬁgdnl‘eﬂilﬁtw bﬁhpt@n@f(Béi Br A6t (ﬁ“)t €he 'Bjdéslgﬁ)aflsﬂ iOf1Rén {ov;smients with the
nodes with or w thout ot node regions on the

followigg ggmptoms: ypexmained loshpbmere tsmagﬁ‘yq hadyiweightis tené memths prior
to dlaghcyw mﬁg&qﬁn&? %vgpautﬁ Qelffgérgﬁu?ézsg%%vg 58‘1 Be ddﬂc?x@g#hqxg%n}nght sweats.

acco |nvolvene

Deﬁmt&mts toflkhergodpes ate asrfgﬂm@rStsget kinvblvéaleMes®néingle 1¥Mph node region or
(ﬁwee{;, or bot h. Stage |Vdi ssem nated (nultifocal)
localizgd ip¥plyement olgy sigle exiralympbatisierean phiiteat Stagasiltinxolypment of two

or mor@ryHYﬁht m%tre%q ?@mﬁﬁ%Qmeﬁfﬁ%%mﬂéj&a {;}\égﬁlvoqqg&thtzgcﬁ ipvo ven%ent ofa

I Sol'ated e atic organ 1 nv ment w
single gspamated gk toalpinphatiedargan ovsitevamdatstregibnal 1fmph medesdwithiok svithout

ot AR B L 35 Bl DB RSB VIBIREE et o

lymph ﬂ&&rﬁii%hy 6n Beth- sﬂ&%'ﬂh@dlﬁfﬂrﬂ%ﬁhﬁ(‘)@lbl}'l\gé’goﬁﬁﬂh?ﬁg 1dcalized

Med 1993) 329:987-994 I n one aspec
involvemeat ahaugitral gnphatic asgan mmt@m@obzpmnf <|>fcthb spldem@r both. Stage IV-

dlssemfﬂg eﬁgﬁluﬁlf{og‘alfﬁﬂg vn}nn §{j Ilgtoqgn%f§¥fe(hg ileﬁg ﬁger%%th or without

assoc1afe€ldylmbh aodé mvbﬁ&mehhaﬁhs@lﬁ&dfé&irﬁlyﬂfph'aﬁ& offahGhvil erférftSvith
npl ete response is defined as total elimnation of

distant G}Oélefsg@nélé Aedaliaeplpgmenti Kioe Burther detads,@ﬁ@gh@: Hiternational Non-

| o i ecei vin
HodgF LA e n SRS SRREEH IR R SURLRL LG S pon
Hodgkinis\henphama,déew BEaglaad é. Mted] @as3) EW?P%. response to
the treatnent.[0172] According to the Cheson criteria

{71ps Seoaé Bgedlia thteNpdubipRefebtbfard C&O[@Eélﬁe bﬂdlﬁ‘g hd®cule is
‘Gﬁ‘ib rLaI %ncer Institute (Cheson et al
determ Y thejlgug) of 1espense forcxpmpls.a pastial respoase is dqﬁnedaﬁs:mmor
ducticiP@QessHarP o AAE e ! &
redue I%ﬂgnests e? egll%s a é%lrtrp l.(f@mdg IS apé)gglggn Ceere On%? éeqened as total
eliminatien et dia¢dse cohfimekly dirdcal ad rajslagibalevaltiatenc & ofic embodiment,
individuals receiving treatment with a CD20-specific binding molecule of the invention

demonstrate at least a partial response to the treatment.
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di sease and di sease-rel ated synptons, all |ynph nodes
have returned to normal size, the spleen has regressed
WO 00815683 and the bone marrow i s cl eared of | e IB08/007464
[0173] An unconfirnmed conplete response i s obtained
(v]xhifma Reldr&Rk 18 HR-V@h&QH'Ehf%h% 16 &@%ﬁ@r@ﬁ%eoélobwm

i sease and the Sp een regresses 1 n size, %
collabaratimswith viee Natioras Sencdpynstitute (Ehesonz69b, ah@lm h7ezc h899, 17:1244;
rrow i s .i ndete confirned co
Gritlo-TRRE ok, 4k D56 AR T 298 D LN malFE desPOREe 5 oBtaiped when
there iy £6RAPISR: dlfdfpp@éiﬁﬁéﬁ of dllefeéthete LiSniAfana Qﬁl@?f ?hlc evidence of
reduction of at |east 50 percent in overal unor

diseaseoandtiseasq-glatag sgnpiomess alk hmd nedendoee rséwmneditararoyabeize, the
spleen E}er reé?ersk Qiuifi s%tehgr{d tfhg "odRe 81 rr%@kpg%iesare%rof \ homa
yperpr ol i Terative diseasas oangd are readr y avai | abI e

oA s e BBk AR
compldi@&i’éﬁ;g?@fanﬁé bf Bidsch& ariIthe SpleereekdssesGR8FRMbRlly@bh nodes have

Adin co 2003, 21:4642-9, which describes criteria
regressee by e tgnckddnard thg|bone mastay BgodetergEnale.7 Anqincanfinhed
comnIGE RSB REGE L URLATISIL BT S BB eponse
definedd20reductibinngf ariddasici0 gertent pabierall mrh@\/lblﬁderﬁ B cel |

cancer is manifest as a slowi ng of disease progression

qorpar eSintilar pafetie hhde Pé¥in deP6RbYA RF valiBiPHYer forms of cancers or
Measurenent of slowed di sease progression or any of

hyperpraliergivs diseases endsarragadily available b apersesphgkill sxthaiagudise, e.g.,
I [ I wdi S

Chesoﬁé\gtla:l ” é‘&g\sﬁ{gig ﬁ‘e»fd?(‘?l Q{%dll iodbr%alrtln q %}Bé’}g%ségg%s ncgl’qrrla f;or a$sessing
CLL; GHesorastalnd Clmr(dndoh @f(]OB k®l: 46?2“7 6\]vh1|clg dafjd’rﬁ)bﬁbﬁllérlaiff}e&ML;

to de e_efficacy of CD20-binding nol ecul e
Cheson el gt 0D afitled SohImdessrbes Fiens Brdnesipdsaplasti
syndro@éPl € of the individual is measured. In one

enbodi nent, the biological sanple is selected from

TOPRS,, hUEEPARSY BRI pBETE moteute i

patlentsl_lyavpnlrg)ﬁ:}BtcEllrdaﬁ&brtls matifest as h Isliﬁ&iﬁg Bﬁdf&ézﬁé'p cgré(ssfdncd@nﬂp'éred to
% %te cells, including but not limte
patients, ?ié%ceé 88 ﬂ&f%ﬁyed\’lmsg‘éﬁﬁ%e% sprlowied dissase pragression or any of the

above thOBR they bd BYHUEE ou t%lflbllll qz]réhwéll ﬁﬁ?\?ﬂ in the {nd ﬁlcﬁnﬁln%b?ne scan,

areas of 1 nflammat appar

CT scan, rgiludmsq:amglyrmghabglogmﬂm fMBd, RET tcansl lﬂtrﬁm)ahd and the like.
t herapeutics are adm nistered in conbination with
ﬂmaipdnhlrelatedfaspdw, tb RieRAhinerthé OfiE8Ey bt CDSOMbiMdilemolecule

h di vidual b t ted b
T R
embodlﬁi%ﬁmfﬁ@blol(f iy Sh eSS &flec‘fuh 15&?%}38{ 1?18{)%%ph nodes,

pharmacoki fet| cs and/or phar nmo ynam CS
tonsils, thioae anaenom, dlyrmulseandunlherrl)anphwmnh tigslie &ybipdaocyta-rmhelssue is
. enbodi nment ,. I n u reated wf
tissue PO A G APV H 1 BRI AL PHib o hgAPh godes and
related 8£bah$ (spleRh BbrRMRARRY, (FRER: ﬁﬂﬁfﬁsfmﬁc&'af‘g'hgﬂhl HRhSCHnfors and

Based upon ordi nary skill in the art ni cr'an
areas ofygflp@medionbl e to i dentify when re-treatnent is
i ndi cat ed

[0177] It will also be apparent that dosing may be modified if traditional

therapeutics are administered in combination with therapeutics of the invention.
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based upon, for exanple, reappearance of disease
synptons or recovery of the individual's Bcells to a
wo myglsersqui ring re-treatnent. Exanpl es of ot berm/us2008/007464
measurenents or markers of clinical criteria and
Q01 3 M8t & BirtHESOIntddGclal A1 Gh IRBVRALEL befiy ﬂr&ﬁéd’ b)}dh‘ﬂ{ethod of the
. treated by a nmethod of the invention may pl aced
inventian maiyrbegadreeteds o esarhpleoif symemmﬂa@ﬁdlsqmre@ppﬁar loe the
dual.,is,re-treated
pharmagpEinlics S ds b n ey 8 5 ot

advisat@ aImGeQdoh brfimeAt) IRIMABG RIMNeeIted WithRECD2@Spedifid Bidding molecule
CD20-speci f ¢ bi ndi ng nol ecul e. _Such a mai nt enance

of the mv%xonemdmml&tgrpd endther GRAD-specife bindingmplseales Bgagd upon

u Lar e
ordlnar?l%ig{ﬂt tﬂ{ 2 ea %ﬁn%& Pcpl? a%b}}é K g%ﬁg@% narr%l tléetagﬁ?nt is indicated
based pon] fod exarhple, I&Bppdaﬁincb bﬂdis%ietssbmptdmﬂ @g‘eﬁ@lery‘mﬁfm ligdividual’s B

for inmprqovenent of disease as described herein, such

cells tozaeyel Feqirins Ta-reatrept- Exxseenles of BhefanerguresIcats grangrkers of

clmlcalsc‘?fté’x‘fﬁ adcﬂm’t&}ﬂ? tdebﬁlﬁéhsfﬁﬁﬁ& @?@iﬁsﬁﬂqﬂ&vfﬁagtreatw by a method
CR, SLAM or , ange 1 n cytokine or sur

of the mmrklen nmymeepiawdmn 4 mapitenaote suhedala of reakiment, valredein the

t her . understopod in the
indiviaf38 feuested MBras EEB0 speci i PolEeansedor o
pharmachRALHE PharPvc SBNRRGS p@be iR of fh‘émﬁmgpémc ﬁﬁ@ﬁl%%&l@élﬁe Such
differences in‘timng of re-treatnment with

a maintepE@e disatendnt & typiediln gdmnns;@\gd @ny‘{qunz gﬁ[om\gbcan three months to about
t ent on i nel udes (ki t.s
o yedl e BE iy ARG he EReBh TR b B REmHRTR et it 8t are no
limited m@dﬂi@l@gﬂal rﬁe@ufﬁiffbﬁfmmbbcﬁﬁerft@f diseatae Hetditict hefedn,tsAch as levels
actice nethods of the invention. In one enbodiment,
of the specidic bipdiag perlecule wz@l@p@mrpmnwmdﬁgamm@wm (e.g., by
ACR, S o) Oéhaﬁgéfﬂflé‘%{)hﬁ@ of %%%% ‘?r?ﬂké}eéxg}%m% Qyels 3f

onpositi'on ¢
autoantlhmldmsu:irﬂi cdiangmmaunion sizonttiin ﬁjrthan unddrktoad sethe mﬂ tagediffgrences in

inivialf G PR3 HeaTeaD Y MEfioOR GA eI HECBORBAReRErSIBle Gifferences in
timing d)ml-tk&ﬁﬁ‘eﬂt'%vﬁﬂ"ﬁ)e@?ﬁﬁ%ciﬂ%m&iﬁg%dlp&ﬁe use of the
conpoun or conp03|t|on i n practicing the method.
I ckaged in
Ef oa)sﬁaaéighfoél‘réfr)né%% 5 e(}{nv&?gﬂ?ﬁéléigﬁuqs Al ﬁa%o rise one or
more ccrmpmmds succtrapd)snztlcﬁrmrpaakhged iis & @fanngr Whieh fadii@sdstthéinuse to practlce

oSS SR Ot ROl ML S
moleculeQdtijolfid 8r &&9@$51ﬁ5}ﬁ@esgﬁ§ﬁ l')éi’&?x H%v 2% §1tll%ﬂtcbﬁl?>gi¥mg a

conposi tion The present ent |
CD20- S@@‘ﬁ'ﬁﬁ bingléngamp Qﬁhb@l@fe aran leabtnatlen whihchseaod agems), packaged in a

se . ab [ mol ecul e,
containg 5P 1S 5iH1od, GEM oF Voot ~ABREA R AL priRBFT Qyincluded in
the pacldigb Wedtidesciibds ate bR Eorﬁﬁ@uﬂcﬁh@onﬂ%‘éﬁfo&x% Ehcﬁcfﬁ?ttﬂé)ﬁilegfod

use_ of the CD20-specific binding nolecuel according to
Preferablviethp SOBRPNRshor emenesition; ig packaged inemwiindesage fcvmy Hheskit may
ne. seco e
frver QRAIAASLL K SOTRIL 55 ik B0 N SRR peiic

route oftadnﬂnnsgaulmi @cfor pracENAYRIsEBemngapdas. PrefBiably, Tk Kk contains a label

SMPs to Primary B cells
that descr1 es ‘use 09 the antlgoéy comporg?tlc}/n

tltne therapelcl%lacz ma such retreatment

[0180] The present invention also comprises articles of manufacture. Such articles

comprise at least one CD20-specific binding molecule, optionally together with a
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Primary Human B Cells [0181] To determ ne the binding
of anti-CD20 SMPs to primary B cells, we isolated

wolobgrEsey13B cel l's from buffy coats using negat ipearus2008/007464
selection B cell isolation kit (StenCell

pharmélé%ﬁp&? LAGLES) dil Wy, | Aa 4P Pe%ﬁdonte Hghel ﬁ%s\éﬁﬂr%daf ﬁ@ih'oa oflubdof the

i ng concentratiions o
CD20- spemﬂoebin«hng inodecuEbadcording & ﬂahemvewasheﬂuq:mamcléﬁ/cof manufacture

A/ PBS and stai ed with an for
may i ORRegalS RS 3 I BYF FReO gt AP pRIERS o comnection with
the CDROGpEANL Bitdind MdREhleAs denonstrated in Figure 1, all
anti-CD20 SMPs analyzed in this exanple (TRU- 015,

018008 esc, 018008sccp, 2LM 19-3 esc, 2LM 19-3 seep,
2LM 20-4 esc, 2LM 16 eEXAMRLES sec, 2LM 16 seep, 2LM

bxamid 15 piidile of ATE6D2 MUK o Pimab i Beell) b i ng

afﬁmantntamd;m;@aﬁ on human B ceI | s. Mal i gnant B
ynphoid Cells [0183]. Binding of anti-CD2Q 01801 1,
l0181]TF"i9 determipg) the binging of sntigk DZBIMIRQ Prignary Biesllsnwe lwatsd

N

Techndlbgies) Wés imgabatee thef aovesteddiedls withtvandng elonkgkiratiens®faetitCD20

sMIP ¥ SRapnues faises Galbavsrr it B S Rob S BBt siegaich
anti-hufflaf 186-FCrorGel rhﬁluY@,raﬁdtahﬁQZé’@&hﬁgwthd}&t | (MIF f)’%ﬁ FacsCallbur

contai ning 1% BSA to renove unbound anti bod
[0182] 3 Ay demdnsirateddn Figare dnall arnuﬁQQO(SMI_P}S a@eb@mjmtyus example (TRU-

15, oAb AR £ L TR T 16

2LM 1886520 seﬁwpd ALV 2004isbesiYo0eed, MBEM eFEUsRANGISD 11 Bscl B18011
for mal dehyde (in PBS) wth 1% BSA. Fl uor escence

sce, 0180t leyesp) Radgomppsable hinding affigities £GP28 andiumpnB pelds: on
Di cki nson FACSORT fl ow cytoneter. Results are

raoe L S AP 1
Ll

R g inldhe £i489F01 1 |ildes Pﬂfm1 dp;lrran r Dldpg/m

nt  hi ndi ng h of {hege Li nes MFI
Rituxan 11300 %ﬂqﬂ ”'I“H’@h 4 al sh1RAABYER t he f{ J¥ 3R] neg 105.7
TRU-015, 4, 3 Bi-nal-REbH AR 1+ b SRR 428
2lm20-4 560 o | L BD D (L2 »-9_ sccp | 1660] [2im20a5cch . - L, 32| 2Lm204 scep 256
18008 seafo H g 583 30 MEEdp (O i 8o m28 4 bIEHIETOT sHP SRR ES 17.7
2Lm 19-8 dcEY) [AGH G| (BIRTe 8 Trch 1TE PhdH| U5 195 e X TIPS RS | JoLMe0d8Rb Fis | 176
2Lm 16 s€cp pisSCANTB4 8 [TET8b0slSEp ENAENT 448y Tlodeh CI 1Y ASZEY (009 scep 17.0
2Lm 16 @nb/s - (D20 2[SNMLM36 deepmes  Cebdss [PIBBSkr JO dedsm| reunes sdeepss 135
009 sccp evel 0f518pngymasrdsrce riepefidigr180ed\st@t oxi Ci 248| (| CGDB)scepf 13.0
2LM 20-4 $5ep | -6 40P sagm2 0 SM P20.8| vigbmi 18 phsep/e | amigBpegppis | 127
2Lm 19-3scenpisd 1435\ 199BSCeR PP | b $3 of _ 20344 | PASSERPE or 5| 104
009 csc P/F\ H-dal \42‘2 ' 00g0§§ p/ﬁ ALY 331'6' . 9 cﬁﬁ ae cak.c grp s gqg csch@nf h 9.8
009 sccpps” ~ 1 7404 |21 esc p/s | T 30,5] |2tm16¢scpls, I 15.2] ZL,rr 16 ‘g‘s‘é‘sis' ' 9.3
1Ty FFeasu+=R e r-ease— \.m"e"e' 1 e

‘ [ o8] As dhlown i m1kdrgur e 3JA, RITUXM@W ), O 01054 ug/mi

[Rituxan 2L M 20-[471.4] [RBBEBB, and | 93.0] |Rtuxan 82.3] [Rituxan 431
TRU-015 123.6] |TRU-015 53.4] |2LM20-4sccpp/s | 38.3] |TRU-015 19.9
2Lm 20-4 sccp 67.8] |2LM20-4 sccpp/s| 39.2] |TRU-015 31.4] [2LM20-4 sccpp/s| 16.2
2LM 20-4 sccp p/s 66.8] |[2Lm19-3sccpp/s| 359| [2Lm19-3sccpp/s | 31.0] {2Lm20-4 sccp 14.4
18008 sccp 64.7| {2Lm 19-3 sccp 35.2] {2Lm20-4 sccp 27.8] 12Lm 16 sccp p/s 14.0
2Lm 19-3 sccp 60.7| {2Lm 16 sccp p/s 34.9| {2Lm 16 sccp p/s 26.4] 12Lm 19-3 sccp 13.4
2Lm 16 csc p/s 59.6] 12Lm20-4 sccp 34.1} i2Lm19-3 scep 23.4| |2Lm19-3 sccpp/si 13.0
008 csc p/s 56.8| |009 csc p/s 31.0] {009 csc p/s 21.5] {009 csc p/s 1.7
2Lm 19-3 sccp p/s 56.1| {009 sccp p/s 28.1] {009 sccp p/s 21.4] 1009 sccp p/s 10.2
009 scep 50.7| |{2Lm 16 csc p/s 26.1] |009 sccp 16.8| {2Lm 16 csc p/s 8.8
2Lm 16 scep p/s 48.2| 1009 sccp 25.1] |2Lm16 csc p/s 16.0] {009 sccp 85
009 sccp p/s 46.9| 118008 sccp 20.7| 118008 sccp 12.91 118008 sccp 6.1
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01801 1 had conparable CDC activity agai nst human

Ranos B-cells.Primary B cells [0187] W also isol ated
wOoproosresey13B cel I's from buffy coats usi ng negat ipPGI/US2008/007464

selection B cell isolation kit (StenCell

Technol ogi es). W pre-incubated 5x1 05 B cells with

anti-hCD55 anti body (2ug/m) for 10 mn at 37C. W

ﬂ\llelﬂgxmidﬂjLambhomZQéllﬁM Ps and serum (10% Q,Ii del ).

1018317 180 g L D 20 SR (G ST D REAN e e toine

panel offi5 Giuhfin 3Blynd; 11 1ed XEN)rNU-PAY. 1 2R Mndé) sdqueuu SU-DHLS,
conpar abl e activity against primary B-cel | s,
and W k2. vEach efghesesell ;bmpww dezives] flr@n\neh%métl@tf@égkm s B-cell

lympho\%'apgat}eg I%rqfq&% g@ﬁrg%éng\g‘?%g&ﬁga\?‘ég ?gjgajgdl% ﬁde(fs L&Je ?yggbafted with

100,000 BTENoZ 80 ndiftat 4 4¥D2CeMvER then Wﬁ@heﬂttﬁn&mtl@BBS%htammg 1%
SU-DHL4 B-cell |ynmphoma cells using fresh human serum

BSA toggmgve sabavmd entibedspansrtben a FlilGdabalgdogaat bm&.rbumméHﬂ) secondary

. | . | | f
antibod§IADGRATAER) Pas SR O3ET at B EhPelle Herd P arashsd owice
to remdiR|unBE&UndSREHMHaP AntiBIdy ANa i rEsshettednf a4 fdim-ﬂﬂe'h%é(m PBS)
and RI TUXAN(r) were used as positive controls and

with 19%BIA. sPlaeres¢ance indensify ghgachwamnle 8a@s meagyred using a Becton

D1ckm§[ %?g%(?wm gth%%F I§ n\%eggtsp 9%}%@%5&5‘ 6% tH vvege?)hl%ﬂ%[ mean

(GeoMudn) of rr fJuorgscanminrhsityof CD20- bi nders. Di | ut ed hurran
conpl enent ( 1:100), prepared fromthe bl ood of

heal t hy vol unteers, was added to each well. Tests were
co
[0184] ?3%1{} ?gh(')\ps fHe d?gl}frlrtlga glﬁ'eff\/eacep'lﬂl%g ggéed“imasg% n%@necé Flcs)’se-

dependalhtdmsilag]d) mh‘plfdmsat:elh]mﬂse 018008 arsk2La20-doida dumd to the five

et gty RSB LT BB S LETD S0k vas

Il
contim{ S TS 20 TR M e L o g s

esti mates the nunber of non-viable cells in a
cytotoxicity assay. It allows for the rapid

Exampl¢ 2:0C emplensen tribgend eme@y tots xitite Asedyoefam tbC D28 S MIPs
dehydrogenase (LDH) fromcells with damaged cell
nmenbranes. LDH rel eased into the culture nediumis
REasdd'cedisW th a 10-m nute coupl ed enzymatic assay that
resurts irn the conversion of Resazurin into Resorufin.
IM@SQelT@rtbtdmﬁln&)lﬂie tdvel 6f cronplsmentt ddﬁesdnnm:y\tomxdmac(cn@) of the

o BEPERE 00 b2 BNk Bl £y R pesenc

of 10%31hﬂiﬁﬁ @exae(@idelmf 33ChouBCABISC. N aisesiedate deétH b&hl%asaﬁng
for 10 mnutes. As a p03|t|ve contr ol
LDH rell%P§¢ &omeilén(Pr@aregmw (in triplicates) was added to
I
FRAS] 248 o th UL B, RPEORAKIE PRYSELS] 31 M908 0408, and

es ot ncu e enzynh CT€
01801 1giad ppexpatapleaCOCr@ti®idy against human Ramos B-cells.
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m of stop solution and the plates shaken gently for
10 seconds. Fluorescence was neasured with a

WO tougridecst er at an excitation wavel ength of 5620807464
an em ssion wavel ength of 590 nm The percent
cytotoxicity was cal cul ated by the foll ow ng equation:

| r el ease) % Lysis =
Tablei%ﬂ%éx{ﬁ En%s ceﬁé ﬁ'?ﬁleP/'Sn? K@B%M rﬁr ol ﬂas)e\ . ni?{ s
. Ewg |\ Ol A :31 u9’ J WaS 0,3 m_Lm a :'n: k. g/m
(m% sis] | 977 ,.i T'A?%Qg; i T e sug ""’d'“" g% lysis

2Lm 16 s‘gg: 57 ds!

b1

R R R SR | ThiEh TSP gt [GRiBENCT S 2565
009 scoppys 0 B| F18d0B Scop 11T S |42

febieGtcpWaSs PIHFETidosHiadp t U (322

Rituxan CONCENg2E Al [Raksen 0T O18Usrh, | [2ekz8la skop and |48k TTUXNYEE Jocp 305
2Lm 19-Aso¢ppls¢arB N} [TRU-0150Ne Of [d6Ne] v 18Dstey S \WpD.81 (6881 20-4 scep 20.0
18008 sospipp o 25V e |20h 20:4receCDC (RSt ) VIRUPISf 0180[883, | [Wivtoth 163
TRUOSanpneat®d | P0@scer han 1+ pedd of OORPCER IXAN( r ) |26THe009 scep pis 114
2Lm 20-4sceppis{66.3 5 | [2bm 20r4 scepi s 4383l JOOP FSSAS wi t h (18801909 sgee 11.2
2lm20-45cch (1632 | 009seepnys, o 13341 1009scoppis, | o; HA7o Am1Bsgcpals | J95
2Lm19—3"§c€p‘ 1601 | 2Lt Y93 sccp prs, 21:3' | T2lmi%:-3sclp,prs” | |1¥4 11009 csepls, ~ 9.3
2Lm 16 c5¢ Pi 9T 2t i6'scepprRY! 8T3$T_; 2L 26°¥stcpp/s 123 F"E Lm3e-¥scdpis’ (8.9
009 scepPT UUU el Flavh etbepd  C g ILmke e pACPEIWE T 2Um 16 csc pis 8.9
009 csc @ONPI GeN[ fodeddt pE €d C Y162t [0 2L6\I15 ¥cpgai n B2 M@ebdcsp/s 8.8

L V.| [ K-l Q- A, NDaonandaon
\ﬁth“ | =) EI\O.IIHH ﬁmo HTE‘ UUUy WﬁMCIIUCIIL uyl Ul UI.‘ nhl l _y

(ADCC) Amway s Of arntiy SMPs T OT99y ¢ determ ||cu«y ysis
2Lm 16 sképprsl ey@v.1 O[18@BIEdcpOadY %%mam CYTOU 083 T {AuxaADCC) 67.6
009 sccp(resl SO_[®Bsef [Radtat 0 as He 16008 §dae _ ant 1]eTCDP DietohEdds 50.0
2Lm 19-3 psénpp P21 u rPem 20afscel f |8 EnRLt2rigedr cel|P&9 | BIAB-4 scep 36.1
009scen ynphotAd3ce 2I-'Q19f?FP¢F%1 P EM &% menpl 7 \Wwelindhedcer]  [29.7
2Lm 20-4s5copls) (AT o | s WilPH {0183 sRFPCESE. L1380 1999 $eaR B/s 27.0
TRU-015 1881 15, #9.7 P08 ;1262 L[2kml6sgeppis  [22.9
2Lm20-4 %epC ¢ 82.0_ trﬁ'm% p‘i!l 271 Odsccpprs. . 213 T 2le'lpq§gR/;~ 22.5
Rituxan 111 11Ut €701 P ZLH‘I’&%EC L2477 |12k 16'stcp pis| g6 [ stcp '~ 1209
2Lm 19-3s6kP CIT[708T £ O@Js‘é&’dd/hUbl 234 [ J2LH wls%HchMsl JEEE %Lrﬁh% §cbpp/s“20.5
18008 sy €T N1 (3B | |26 1923 scép gaaRd 5| [@Lm2 .4 GO/ Ned |98
2Lm 16 cHBE t ga9ge] [2oeldcsc F<CHIIEH] | oddac #A  and amsammcp‘/ell 18.7
009 cscpfpat h (F4BnHIoPY csew/eyt ontedq fy[2Ld BESGYs As D [P6h PGt b A/ [15.1

Ei gur e fel TUXAN(r), TRU-015 and 2LM20-4 nedi at ed
ells\nDCC act i vi ty. Additional experinents using

E)lk@!)ol\ﬁ@ gls6 ‘ijso@a}@tﬁiﬁﬂabﬁB @@H@ﬁ§ﬁlrtﬁ‘ﬂﬁﬁcd§% r?%ﬁége by séiction B

8 and 01801 data not shown)
cell isolatign Bu(SJ&elerrlirEqmnalpgmn) dve EfehecmtmtectbtllO% B &1i9 WxthBM\ﬁI:Dss

i A4 S90S BT S bl o

Quidel)D| Ot VB0 irlcabhtish, W asdstidiEcetiodtht BY T\ AD k4088 dh@ A Cs
(heparin). The bl ood was dil uted by addition of an

analysisqual vol ume of 0.9% NaCl and then 6 m of diluted

gi@gﬂ n}ﬁ@%hb@%% ehP¥ SB, PRI0 1, REFRIAREL RSP LM 3PH Hal

comparable CDC activity against primary B-cells. No CDC activity against primary B cells

were detected when the IgG control was added.

SU-DHL4 B cells and BJAB cells
[0189] We also investigated the ability of humanized anti-CD20 SMIPs to mediate CDC

against SU-DHL4 B-cell lymphoma cells. using fresh human serum as a source of
complement. Human whole blood was collected and allowed to clot for 60 min at room

temperature after which the tubes were centrifuged to collect serum for CDC analysis.
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coni cal tube and centrifuged at 800 x g for 20 m nutes
at room tenperature. The nononucl eocytes recovered
wd 100$ndehss | nterface were washed and used i n t heTAX3608/007464
and FcCC assays. ADCC protocol [0198] Effector and
t I ' :
CD20- LR TIETS AHTRATEANRE Fire ok i Pl Bpoiisgle dFoR g ppecifi
trastuzmﬂalsdzas usedpp ko fsdtyieemarhéd noritdsdiag venteol dotidustudyl i n

tr f | 100 ,m / wel | th
101901, S RHIED s e ol s Ve Blessaned ey agifynts of CD20-
bmdersa']ﬂ[\ﬁ@d‘w&lﬁbl@%ﬁt @k s, ;ﬁ@%e%‘frbﬂﬂ the deddef?féQlﬂ[}I volunteers,

i gnal was measured as desScribed above in
was ad@lstay:actRefgul i gst@ M%c}on‘dneted}m trmlyz:atgfln ) fgxall_vqlum@ of 100 pl/well

. facilitate ar toto
with me Rk AR Sl iR R 8 HloRbafy Sahithithl dohE i sga os
control@dglifiet #R.incliBetiSd bt 3771 @ LHIANE Werdfeeh388 ifrolfERe incubator and
trast uzumab (used as an i sotype-matched nonbi ndi ng

equilibeagask o2 “He fapmeaxdmateby2Q-30 mHndtedlval uat i on. Freshly
i sol ated PBMNC from normal heal thy donors were used as
a source of effector cells in this assessnent. PBWMNC
ILDH Retasec 4§24 CD16+ NK cel | s capabl e of mediating

jtion to NK cells, nocytes in the PBVMNC .
[0191) alqéig %&ﬁ?@@% 9&3@ rﬂlaetéwtrﬂ%thggﬁ%tmtﬁ the mympber ﬂgﬂon viable
cells 1naakkg/%tofi€@7'assgy IR Blobs %Ieﬁg ?%HH I?l%ofe@@éﬁlcé sheh§@Bhent of the release
experinents using CD20 Ranos B- I ynphoma

of lactamedidlsfdroﬁanase cﬁLD&hefrc(ﬁDEe]lsbwnu dm@ag@meﬂlsnwabraabﬂ eLIPH released

into the gl.gtél&e( Igpg um s iéﬁ]ea?gﬁgsethdg'}eﬁf %g@ tg)c('g&; Fﬁigp#}%'quﬁtaﬁsay Rat results in

the con@&i@ioni o7 'P@kaﬁﬂﬂﬁﬂﬂoﬁ@&om THeEbnBa&itiBR be tHel Rfor&RentEesorufin
ADCC activity on Ranos B cells [Figure 11]. Table 4 -

producs pronsttionahinthg @moant oL1dPHO SM Ps Ranps ADCC Far age

A BIPRS00 88

gently fbd 366€nds, lakl] 1Rcubafed G tRerlalvR 20 CAfo BT miruteV R0 apositiliScantrol, 2
LM 16 CSCS 2 LM 16. CSCS Rl TUXIMAB 2 LM 16 SCCS 018009
ul of lysisbufiey negyraliiin inlisetys osesadsied 3 genesrts a maximum LDH release

from cells. After 10 minutes of incubation, the enzymatic reaction was stopped by adding 50

pl of stop solution and the plates shaken gently for 10 seconds. Fluorescence was measured
with a fluorimeter at an excitation wavelength of 560 nm and an emission wavelength of 590
nm.

The percent cytotoxicity was calculated by the following equation:

(Experimental release - Background release)
% Lysis =100 x

(Maximum release - Background release)

[0192] As shown in Figure 4, 018011 was capable of mediating CDC with human
complement from two separate donors and SU-DHL4 B cells. This CDC effect was
proportional to concentrations of 018011, TRU-015 and RITUXAN®. Complement from
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018009 SCCP 2 LM 20-4 SCCP 018011 SCCS 018011 sees
018011 CSCS 018011 SCCP 2 LM 16 SCCP 018009 CsCs
wdb8§)1sk713CCP 018009 SCCS 2 LM 20 SCCP 018009 $¢@R1S2008/007464
018008 CSCS 018008 CSCS Exanpl e 4 Pharnmacoki netic and
one of PRAVEROEAGEAAY lgss§%g€é/rti% Pﬁk'c@%@aﬁw EFOI 409204 hick Appeared
I nvestigate the p TRCOKI NetT s an phar macodynam Cs
lower thdn that of RIDAOX SM& s Thensi goificanet afdhia obervietadn with 9b8Qldl is unclear.

phar macgki neti c. st i n.cynonol gus nkeys..
101931 ] 1R 2t ar iy i AR RS D8 Sordih el FoPaAigp ol 1891 god TRU-
015 boih ol @¥LNAleh OB e rdtACddpeN¥en® B mbRafnRh2Athted cytotoxicity
_ sanpl es, |'ynph node biopsies, and bone narrow
againstBIAD eglsdFigusertt. he ani mal groups to study the test
article pharmacoki netics. Wol e bl ood and serum
sanpl es were subject to hematol ogy, flow cytonetry,
Examplé8: RKtiBoay Yependdnt TrofbEEtyiAIPE CF A s¥dyfseo finlti-€DR0 ISMIPs
flow cytonmetry and i mmunohi stochem stry anal ysis; bone
[0194] e eferipes shccsvelces aBHBRdARpeRgent FHRIESBNAIRGT) (also referred
P ) . o
toas PR R RAECTR0 SRR Wld Shim B BB RIS it
BIAE yenphioamascellt n addi ti on, we noted that henpgl obin

(01951, g X PESRY e Wi B AP LB P b Atk SEM CFSE. Labeled

cells wifelth& @eubdtQPQth afli DRV bREBS 1Y FNRINMRES fQfovREI tyPRE hadition of
bl ood showed that those groups treated wth 10 ng/k

9
activatesf PBMNX] Quhidh pvard previppdly stmubited ®h4ALandAd.-shovedight). After 6

nours RS RRAST < 8 CFS BBl PSR Sin TS st e
using flow cyddiletdy t uxan showed conpar abl e depl etion of

peri pheral CD19+ B cel |l SK&%OZOS] FI ow cyt onet r&i )
[0196] o sl desnanstyated dmBigweg §.00 ILEXANES d RUDH 5 gnd 2pM3 (¢ medipted

i th - - . F SR
compuffNBEM £ty Rt e 80 LSO misD
demondfrate] ABDCthadtiayty &f OF8QN8 #nd)1800N (dtay n@tkhohaever, the
Ri t uxan-treated group had significantly higher nunber
of CD19+ B cells, as conpared to groups treated with
MR B-e1fthddtMipr 4 mut Fc (Figure 9). [0206] Flow
cytonetry anal ysis of |ynph nodes reveal ed that 2LM
20-4 denonstrated better efficacy conpared to 2LM 20-4
p nut E i bot o Day 8 and Day 22(Figure 10). 2LM 20-4
Ieparagto educed the rel ative percentage of |ynph
[0197] NPBMKCLRereBsdiftkd EY( deRRS {dralBnflen i Ilti’drP@sCiIrt%Lg(r)n%hoprepTM

ﬁ)har macoki netic (P L data of 2LM 20-4 and 2
Axis-Shield PoC AS, Norway). Whole blood was collected in a tube containing

anticoagulant (heparin). The blood was diluted by addition of an equal volume of 0.9% NaCl

and then 6 ml of diluted blood was layered over 3 ml of Lymphoprep solution ina 15 ml
conical tube and centrifuged at 800 x g for 20 minutes at room temperature. The
mononucleocytes recovered from the interface were washed and used in the ADCC and

FcCC assays.

ADCC protocol
[0198] Effector and target cells were plated at a ratio of 50:1 in 96 well plates with varying
concentrations of CD20-binder added to appropriate wells. Tests were conducted in triplicate

at a final volume of 100 pl/well with medium alone, effector cells alone, target cells alone
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35

40

mut Fc in cynonol gus nonkeys after |1V adm nistration.
Both 2LM 20-4 and 2LM 20-4 showed sl ow elim nation

woBbg1sshen adm nstered at | Org/ kg, with a hal fedriido6foo7464

7.2 0.6 days for 2LM 20-4, and 5.5 2.4 days for 2LM

and C@ﬂ)-ﬁinﬁg{ ?lgﬁeé dFHAORs. ]F%ore%&%t Y M%s%ea@h&ﬁrah kali'ﬁdrﬂ)gd above in
was sna out 40- here was sone evi dence

the CD4F assay- | i near PK for the 1- 20 rrg/ kg does rage. The PK
profiles of 2LM 20-4 and 2LM 20-4 nut Fc were
conparable to that of Rituxan and TRU-015. [0208] In

Result¢oncl usi on, we denonstrated that humani zed anti - CD20
SM Ps, in particular 2LM 20-4, showed B-cell deletion

[0199]ef Thez:@lngxtthfékl 8051 teofapiitaip Fe-mediatad eelhdariqytotoxiniiy (FcCC) was

assess% %ﬁ% F@%W% %Jrgicg%.n\é& é% %S c@m(&rp T\QU’%IS RITUXAN®

and anBUER? &iasQzsmal (USYd hedh Batylpy- rﬁhtsﬁeelmdﬁatrﬁlﬂlg-huml Beywtie used in
0209] Preclinical anti-tunor

homa Xenografts
this eVélmj chreshly espdased FBYNE dkam porea) heelthsr donognyyatsrised as a source
o P AL LI PN GAAEE RDIGE OB o
mediatliqgﬂf)iﬁﬁf&lrx&ddﬁgrraifotNKa;aHs ammmdtes eigthesl%l?tMNCbﬁlso express FcyR and

have t esla P hshe u h r af > Isn ex-}l;erlments using
%@ﬁ 8tr bgufee Bf‘i Jbg prsplts ﬂ’é‘

CDZOQSULDHE%hd Mﬂdglg yylﬂ;ﬁh&éa‘%%sl EatR oAHEISR) BRESIg a%%ms was able
di ssem nated B-cel|l” ' ynphoma, when admi ni st ered ear y

to mediate FeéCdn g dasedenendenganaresosing hpmen efftetdr exdisd ni ce

wWth systemcally dissem nated B-cell |ynphoma from

hind |inb paralysis and death. Test and Control
[0200] I\/bﬂ;lﬁﬁlak egpdeimelits With ddaigiolvil lﬁﬁﬂdn&fcd[(ﬁﬁi@bm@m%&ﬂéle&ulé@sﬁbwed

di ssol ved in 20 mM sodi um phosphat e 0 nmM

ADCCS%?&‘V’(S%@“ Remog Bycells [Higyee hblimi , di ssol ved in 10 nM

hi stidine, 5 % sucrose, pH 6.0) and TRU-0 15 was

stored at-80 C. Rituximb (R TUXAN(r)) was obtai ned
Table # - ®ankea\MirhshiPbdhand«GDZEC8MHPsUt R dge, NY). Drugs
RamosweD€di | ut ekhrage ADCIPphat e buf fered sal i ne before

TRUOs%. Cel | |Li|pes 6EBLLP] [The B-cell |ynmphoma (BCL) |ine
2LM Ra88SCPCRL-[018969 SeeB opt ai ned from the Anerican Type
o1soaibcar e (ol [rrobimdn (ATICC, Manassas, VA). The diffuse
2LM he8 g8CB- del |k LMyisisasas | i ne WSU- DLCL2 ( ACC-575) was

2 LMolstsaiased |f ripomDewtsadre] Sanml ung von M Kkr oor gani snen

2 LMwod: G819 Kul [ ume04@8ds$ | DSMZ Br aunschwei g, Ger many) .

2 LMUeldscswerle [demelerososd [ o be nycopl asma free by a DNA
RITUXIMWB ochrjone LRt18iSTo3g pssay ( Bi oni que Testi ng
0180babocst ori driTudammamac Lake, NY). Cells were naintained
01800NCEEM  16401soredcsos suppl enented with 10% fetal bovi ne
01808®8COP ( FBS)[2 LG orMGAEEPES ( N- 2-

018011 SCCS 018011 SCCS

018011 CSCS 018011 SCCP

21LM 16 SCCP 018009 CSCS

018011 SCCP 018009 SCCS

2 LM 204 SCCP 018009 SCCP

018008 CSCS 018008 CSCS

Example 4 Pharmacokinetic and Pharmacodynamic Study of anti-CD20 SMIPs.
[0201]

SMIPs, we conducted a 26-week IV bolus pharmacokinetic study in cynomolgus monkeys.

To investigate the pharmacokinetics and pharmacodynamics of anti-CD20

We treated adult female cynomolgus monkeys according to the following:
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hydr oxyet hyl pi perazi ne-N - 2- et hanesul fonic acid), 1nM

sodi um pyruvate, 0.2% gl ucose, penicillin G sodium
wo(2b01ssf 13l ), streptonycin sulfate (100 ng/ n), pPaNCUS2008/007464

L-glutam ne (2mV). Before use, viable cells were

i sol ated by centrifugation (30 mn at 1000 x g) using

a Lynphoprep (Axis Shield PoC AS, Gsl o, Norway)

density gradient. Aninmal $ABIHY] Fermale, BALB/c and

nu/ pe—{-hude)—m-ee—{(—348 ’23 g—anrd—CBI/——setrd—rate—ice

(18- 2Bregimear o it aiagd| from Cf@aéeq:%v@ 4EE/kg

Labor afuevres, W1 m ngton, MNA. m ce were housed iln
mcro isplator| units an prow ded with sterile food

and—water—ad Ilbltumthll hout lm—: stud] M i
Sublcut angous BCLRiXewngr ja 13;63 Leqine BM aspirgies,

(nude) nice ware inplanted vvlth RIOpSieshr( 1 0y O 2
subcut angous Xenografts, An additional0 group of mce
werle expgsed flo total body |rrad| atiof (400 rads) to

f urfi-her—suppress their festduat—+mmuhRe—Systembefor

tunpr i mpl ant 4t prwr 2g-4 Rar9dameals wdegeqipg BM AFRAR Sl
witlh | xI O7 Raros cells jor 5x_106 lASbippsies) cel | s
sugpendeg in Natri gel (CoI | aborati ve @ onedi cal

Pr gduct Sy Bet flord, VA, ditoted 11 im RPM 1640

me di-H—i-n—t-he -4 u-gm_u_auk_&gn_l_he_LuM
regched gn approi@r‘lF Ete |[mdddanimalsanndergoing Biv pspitatasy
werle st aged tq (adsavatedel uni f or mi t NOfiopsies)t unor nass
prijor togthe admCrD@)tr tion of therapy (n=8 to I0

m ceftreatnent gf otp)—Conpounds—w

either iv or ipin sterile saline (0.2 m/nouse). To

§6202) nt We @btditee] klodd sdneples; 1ymplial ode bicpsicsargi iond e esn
0f1801 1 and RI TUXAN(t t he dosage of each dr um
aspiratey from tag anmg! groURS oS V\Sga)ét hg dgst article pharmpeekingtiss. ¥ohale blood and

serum SN RRERREL S HEMRIOEE o SREREHL MHSPK bR GLTRPh node
biopsies herasabjert toflo® t§Ginetryaaind immstrerhedochEmistry dtrmltbg;ish banéimarrow
. tWi dt hﬁl-?%b’n &\g& was neasured at | east once a week and
aspirats, Was apabzed BX o PBEEY by the fol | owi ng: tumor mass
(@03F [Qliriicat obbery@iondiod iHt2anitblWdre hEAMIMdne JYREN bt articles

sem) tunor mass for each treatnment group was
was assegiagad wit advany sienspdneddition; e nvt@mthatéxemogmbamegcleu@d platelet,

monoc @ ccRhPbAT S PrnPhl g AR AR AT B ARl b e

qmouq b)Fl(aw oyn@nteanyl aﬁhdlytsrst(ﬁ'%bnphdrﬁll B166d Stigwid th@trtﬂbg‘ecgroups
t-test based on the poal ed vari ance across al
treatedwti)a]t

Ginatkenf gldd 20 ek traglsonZdiN e8-4 miut Egéhpwqcbsétqngrand long
lasting S AHPAAYRLE CLAYO ﬁad@e‘i'lngﬁlgh Sg%@ﬁg{g&ft%ae@mh'ﬁM 204, 3LM 20-4

tration of treat unors gr éw
mut Fc,]ﬁ%lhﬁMaheshbwe@/cmpgbblealkpMﬁbn bf péripheta] mlghB: eellker e
[ [ re ul ati ons. The

E% nized accordin stitutional )
i Pi?wtcm?me“fyraé’g Yms QRe fREro¥nhtFvetled thak eraupg freaigd with
2LM 206-8COINERD-4 SHit Ve Vald RtuintRnRstrRb@tb& aﬁﬂfé d@‘gfétlon of bone

det er mi ned by tunor nmass; any nouse
marrowsCR18+ B cells oo ddayi $Hfigere B aOnfday 220 bowa‘i'&rmhaﬁﬁlmxam-ftrehﬂed group

had mg&?’c%tﬁﬁhlgﬁéro&um eF of blfﬂggrb cells, as compared to groups treated with 2LM
20-4 and 2LM 20-4 mut Fc (Figure 9).

[0206] Flow cytometry analysis of lymph nodes revealed that 2LM 20-4

demonstrated better efficacy compared to 2LM 20-4 mut Fc, both on Day 8 and Day 22
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mce were not killed until the tunor mass reached 15%
of nouse body wei ght according to institutional
wonebsiedsrzes. Assessnent of Anti-tunor Ef fi cacwdages20681007464
Di ssem nated BCL [0214] Male scid mce were injected
r +
(Figurd fq)l Q‘Lﬁ)ﬂnggsﬁl\lo rﬁ’f&%&h&%@gﬂm@éreﬁfﬁ \Jg%tegbrerlt%gte: %lWﬁHh Re§len19' B
cells. Di ssem nation and growh of the cells was allowed to

J05h ooV R shtiined eimmpeoitii GRSV Roed FastpLavizo-4
mut FcTRE$hdm OlguPméaKys(H4Rs 1V 'ﬁaﬁﬁﬂs@iﬁlotnh BAELEN Deaegdmaehp-4

£r|or tothe initiation of ug therapy. Mce with
showedislowenkinrinatémh natcs‘ehseactlmnstcreﬂ@t rDmg/kg sathreehalf-Hfeoefp)2 + 0.6 days

for 2LWE§”§ 2 ?e ay§de ée ﬁh%@gfzeo( E \gtgc(e Sgg%e ﬂ/a)t ;g[R%}v%lt}rge 8f

distribingSe4d shidl e dbslit IOTEEMIRE © THEYR W s8theGaideyicé 6f ndiinear PK for
resence of hind-1inb ﬁaralgsls or death for up to 100

the 1-2 ayalke pescragsetit by PKnoRienat Pk Mb2(4eaf MG 20drmaut Fo were
tion according to
conmm§%§??Qh |on§¥ <f??f%ﬁ§? [ 0215] The agerage survi val
t[0208] ( o[mcsnclﬁa)mvws derabnsttazddettlaf loimandued agiticP20 SMIPs, in

ifference in survival distrjbution between gr
pamcuglé%Mr?ﬁ éel SWqﬁisI?ﬁal\f asttﬁa? SHisery @aﬁetqeau@r%wﬁ?&ﬁﬁmr than
Rituxahhe survival distribution of the diseased mce.
Mul ti pl e conparisons were performed using the rank
transformati on procedure. The rank transformation
racedyr.e gonsi sts of replacing the survival tines
Exa"“afgh$¥ﬁéW?§?gﬁﬁ% and appl yi ng the usual parametric
Ftest to the ranks. NMItlpIe conpari sons were

performed using Tukey's method on the ranks. Tukey's
A. #Et‘ﬁb@EWh’c!llatiatl@s QIP&!} mm@%}&@éli Agaymt\ﬁwmutmms

Ievet The surV|vat curves were constructed uslng t he

S8R Y Miesd ses e fHep et QADT L Seainshhiman BsgeH lymphoma

xenogrwsr growetl lh%ﬁa@ﬂnéé QE SOMBNSE | 61 3011 ¢ Sntibitd Q‘oﬁ&’ﬁﬁf 8ilhed
BCL and eval uated for the expression of human

subcutammes demnhqmexemfwrﬁndgensddyegww@aof engablishé¢d Benellpinphoma
A L FITC d... .
wenograitn R Ty i TR i pnfia To RO ORE b b tmaasivit

of 018Nt iIn AunGRe QR (PdiksenliniedBet @ yphe@al whék dBRtered early in
Phar m ngen, San Diego, CA). Cells were pelleted,
the disqgse Argsh 0 FBIBrptegira spidanige PytxsysieRuenlly dispomspated B-cell
: ?ﬁﬂp anal yzed on a FACSort flow
1ymph£ﬁ%ﬂ§%ﬂ§$dﬁﬁﬁ> &ggggﬁéghor absence of human CD19
expressing cells. The nunber of human CD19+ cells was
d|s.Ia ed as_a _percent of the total nunber of cel
AL ontrol Molegdes:d on the forward and side I|ight
scatter properties characteristic of |ynphoid cells
identified by the expression of CD45 common | eukocyte

&D-20MindipgMaleculére ani nmal s used in this study are
Lﬁ%lgﬁd dl%OirlaPaj Fmg/m-lrglssglved 1nsﬁ)emM t | on%)sp ate, 2&8 mM sucrose,

pH 6.0 or 4.09 mg/ml, dissolved in 10 mM histidine, 5 % sucrose, pH 6.0) and TRU-015 was
stored at—80 °C. Rituximab (RITUXAN®) was obtained from MedWorld Pharmacy

(Chestnut Ridge, NY). Drugs were diluted in phosphate buffered saline before use.
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Characteristics Specifications Species: Muse Strain:
Bal b/ c, nu/nu, CB17 scid Source: Charlse R ver,
woNobgrissgtson, MA No. of Aninmals Per Goup: 8 t @@/ T2088/007464
No. of Animals: 492 Age and Sex: 6 to 8 week old,
nd nu/nu (female), CB17 scid (male) Wight:
%épiﬁeég Date Received: 10 April 2006 Acclimation
R8211dd: The Breek lymphoma(BEELlinsRENDe (CRDf1 506834 obfained from the

Amerlc(a&l%}eig; C ut 88ﬁ oc&ww ;4 gaoﬁ.g gﬁgljictj&lg éa?rg% %oc::LeII1

lymph@faniné Wﬁﬂm@lm (REEL5 B Wha¥ %b%ed@&ﬁ%tsfcﬂe BamB{l6ng von

mce with established Ranbs xenografts. Individual

Mikroqrgapismenwnst ZettlgdtussneGmbth@ SMZJbrgunschweig, Gigrmany). Cells were
determgl%@%g k)(t: ‘?hyeo ; %r‘ég grgr %X %Ct?lg uoggé;ﬂgg@% %Pa%{lgé gssségxﬁio?ﬁaue Testing

Survrva
LaboraEirQ:LsJJ’ Sardidc Lake ANYY heklls wwmammm DR RMI D64 mediunnude

hi ¢l 0180 [k TRU-0 15 (8 / k
supplegyicc iy OB Hovnerserirg RS, 19 T HEREMNZ or edat

oS RPN ARSI 0V A0l R, 027 s

penlcllhﬁﬁ sodiym OFO00LEAN), streptutinyFlin WA ( lmowmggmmmgmanmnt lQBmM)
Ranos xenol%r aft npde|l established in Balb/c mce and

Before ge, yiabioselip Wap i1gjeisd by cenitifugriion Gmirhat 1980 ) oinegiz
LympHSBRABYRAISSHIDE PoceAE BblooREFdy) A (T2DI e 7).

|es conboun mere mnistered as 5
doses every other day (excluding weekends) by the ip
route of drug adm nistration. The nunber of tunor free

@UMals s recorded (day 50 for the Ranps study and day

091 2f) OrFelnfie, WoAL Ble(lnd n%yrﬂ%).lde)-rlﬁme?lg2§ Sﬁﬁ& C@fl7 sc1d male mice
18011, TRU-015 and Rit uxi hab ‘on Ranos an DLCL2

(18-23 wasmdﬁalged@nmcmws narlabayatﬁmeswylm@@om MA BV mice were
housedll\ijg I(x:'rll%r-gullscglator units aD%s prov}éncrl) w1th B erllg/I f5od aD%S water Had ﬂbltmn ?hroughout

the studies.

Subcutaneous BCL Xenografts
[0213] Female, athymic (nude) mice were implanted with Ramos or WSU-DLCL2

subcutaneous xenografts. An additional group of mice were exposed to total body irradiation
(400 rads) to further suppress their residual immune system before tumor implantation of
Ramos BCL. Mice were injected with 1x10” Ramos cells or 5x 10° WSU-DLCL2 cells
suspended in Matrigel (Collaborative Biomedical Products, Belford, MA, diluted 1:1 in
RPMI 1640 medium) in the dorsal, right flank. When the tumors reached an appropriate
mass (usually >100 mg), they were staged to maximize uniformity of the tumor mass prior to
the administration of therapy (n=8 to 10 mice/treatment group). Compounds were
administered either iv or ip in sterile saline (0.2 ml/mouse). To account for the difference in
molecular weight between 018011 and RITUXAN®), the dosage of each drug administered to
mice was adjusted to allow for molar equivalence of each protein. Accordingly, the amount
of RITUXAN® administered was approximately 137% of the amount of 018011

administered. Tumor length and width (in cm) was measured at least once a week and tumor

56



10

15

20

25

30

(mo/ kg ip) (tunor free/total mce) (nmg/ kg ip) (tunor
free/total mce) Vehicle 1/10 3/10 01801 1 2 3/10 1
wOoM08s/f6®310 2 2/9 8 5/10 4 7/8 16 3/10 8 6/ 8 Rdrwe2003m07464
2.8 1/10 1.4 6/8 5.5 3/10 2.5 4/8 11 3/10 5 7/8 22
QL /
s i et 5, B TNOORE. e v 0 LBt
lengthjly Nﬁanr(m sem) Soner thssefox{ &Zﬁ@ﬂeafﬂimlt ghoupi was cmﬂctﬁdted)and compared to

15 and RI TUXAI to. prol on VI of CB 1
the Velgelpar%eéegrwn f?ré%lﬁté%l é‘&P}fiPaB‘Fes‘ésé‘%& ANQY B‘“ﬁ;ﬁﬁb‘ﬁ’&%‘“ pairwise
compai’i@@h t%VtﬁJ: Valied. tréaﬂadt %b%ﬁ%ﬂ%he tél[btdrtaWﬁ I?.ﬂ%l?’th'e %%9 iérﬂlnfoigfhe t-test
9+ CD20+ - oma cel lows their rapid
based ati ﬂlsenohdtwanancem;cooss allitwatmant gamps: mutnsmi inrags vilaes for each

central nervou ste au3| hi nd
treatm G B i ae b et fo 10 oY e e Yo Ron QfreiggSiy dg il the
tumors%aemy N8%, J_hE b@agmveigﬁt arekich Yinlethég rﬂlcm\ﬁ%@e vhthinized according
I ssem nat ed Ranos B-1ynphoma either during the

to mstl@éwelabq@gwlgn@mrmﬂ) nypitkes ef funierr figymiagiat ither and f egely study was
t
o S AR T BB 4 A g i

a tumod as6>afd givab vomvidezed dead f‘éﬁﬂm dali:lillaﬁi@h ofthd figvival plot even though
established (|l ate) phase theragg;ﬁ/h adm ni stered, 10 days

mice Wsgspotdiledynty dhg wimor srass pracheds baeioh maige gpdy ysight A%cordmg to

gure 16 the admi nistration of equinol ar
msmmﬁ@}@gg‘”g?'@f801 1, TRU-015 or RITUXAN(r) (2 my/kg, 2
nmy/ kg and 2.8 ng/ kg, respectively) during
t edevel opi ) (] d [ 3) . t

Dﬁ’IéﬁCtMﬁfé s@ﬁ?‘ﬂn'fb%twér@ ‘?n)g@w@ irﬁﬁ'v@ﬂolﬂl}sﬁﬁmﬁ%%mos cells or 5x10°
i sease. Delaying the adm nistration of 018

WSU-DROLRiceBs bra mlwmxmp@ mi i the talhyeinp @sxsemlml@mandtgrcwth of the
anC l.oss, of. the protective.
cells whE 1o el Qe Brstio At TS Ghiend®a B Bkl hfingimated. o
days (deﬁlghﬁted m&ﬁmm@@qhomma@sv(@&l \a¥@asf 188 eStaBlhed model)
(as .opposed to 3 doses in the devel opi ng phase and 4

prior tojhe daitiption pledrug tharapsdi Mice with disyeringteddiseasq (9t 18he
mice/trdRARAYL ol Bp I WekGaanBnTR-EBv e 1PBS), TI8ED, HRU-015 or RITUXAN®

iv on designated days. Mice with disseminated disease were monitored daily for the presence
of hind-limb paralysis or death for up to 100 days. Mice exhibiting hind-limb paralysis were
euthanized by CO; asphyxiation according to institutional regulations.

[0215] The average survival time (days + SD) was calculated for each group. The
difference in survival distribution between groups was determined by using nonparametric
methods comparing the survival distribution of the diseased mice. Multiple comparisons
were performed using the rank transformation procedure. The rank transformation procedure
consists of replacing the survival times with their ranks and applying the usual parametric F-
test to the ranks. Multiple comparisons were performed using Tukey’s method on the ranks.
Tukey’s method indicates the difference in survival times among mice with significance
reported at the 0.05 level. The survival curves were constructed using the Kaplan-Meier
method (J Am Stat Assoc 1958;53:457-81).
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01801 1, TRU-015 and RI TUXAN(r), respectively) as was
adm ni stered in the devel opi ng phase. Even at these

wotoghes7@nd nore prol onged dosages, the acti Vipct/e2008/007464
each of the conmpounds in the established di sease was

gi‘G]f ' ?%ﬁlﬁgbmllg B § %rgq{-‘%&gcoh@&eg E6Rl RhEEid mice with
ase 0 I ssem nat e . These results suggest
dissenmllaied RaiB04 BCL and¢valubteddfodthRlexpbéadion pf huream©iDd 9 or murine CD45

antigegby Pl comte HIIC e bdeth A BTt et T alELeot,

FITC- ma@leh rat[aQﬁZﬁ&usB@mWFlm Retle8 aldde Bﬁtﬁlﬂhﬁlaﬁ @mg (all FITC-
Ranps di ssem nat ed di sease was exam ned

labelerreagenis romf BRiPhaemingan.&inHisge, Gbi ﬁelmaws pcl#tleé washed with

ros- ARt By FRE BRI SOohTRREL g s PcSor

flow c%ﬁfe&ﬁ $@dhh pf&é‘n@%%b@eﬁké 9€ RurnBAl CDAYI ex@re8éing R€lls. The number of
resence of human | ynphoid cells in the bone narrow.

humam@@b?héf‘rl{s WﬂstqﬁSPdMPSP pereRut of ths tefal munthsxaficel papwlation gated
based E(’#glgg?nmr]% F@%glﬁe gltéﬁﬂécﬁgéé}ﬂeé] rﬁg%/ &&P%%%ggsggf p}Fn(l)%hOId cells
identifredhyathel expressper afcCiD4f) eomfnohl]em«a)cﬁa]aaﬁ:gmel s in the

ot o o SN Gl oS Mhee 1

paral ysis. Close to 30% of |ynphoid cells isolated
fromthe bone marrow of mce treated during the

est abl i shed phase (begi nning 10 days post-BCL

di ssem natl on) Tclfbltt ﬁ.esnhc{mupnﬁh/hsesUee«br essed human

OO

Y. VAR {I s!\ilé,c 1T I.III S Id.I.U llcalllﬁillgmqﬁﬁm

human B- 0%5 F{fBma cells in the bone rrarrowMﬁ?zs

i ndi cati oH™3R the degree of di seaseBaigmedni, &Blﬂrﬁmd
these di SO458d nice. [0222] The efhastse Ravero¥gomington, MA
RI I¥opgfMkninalsafet Gieup0 15 was i nvesti gat ed 8 wlBhe
WSU- it . abif iAfrunmelst ar ge B-cel | | ynphonma di ¢i92m nat ed

di seaset\gaxﬂdeSexTher apeutic preétes Reeekld m@tm; ah@h&/ihaC{female)
i v beginning on day 3 post-tunor cell ggjﬁct S)r
total of 3 doses for the devel oping

begi nni n%%ga%%lo for a total of 5 doses for the

est abl i sN&ightodel . Proteins were adni ni stl8ged®Sagt

equi vaPataRegeived: dosages. 01801 1 si gni 10 Aanil 206

( p<O0AgétlimstiarePé¢rtdde- t r eat ed ni ce) pr ot eciveek migitmum

agai nst the tunor cell-induced hind-l1inb paralysis
(Figure 18) while the effect of TRU-0 15 approached
statistical significance (p=0.073 vs vehicle-treated
M&alts When admi ni stered early in the di sease process
(deveT opi ng phase). The effect of RI TUXAN(r) was not
L0 e ngr was theeffect
%ﬁ%:ﬁ“&fgqliluc&sk a%ggguxﬁé&gbsﬂ'fﬁgéﬁmvﬁen adm ni st er ed

dozisig Vé‘lﬂcle,sﬂ laﬂﬂll il $hak/hiajer MTUK&M@%& 338g/kg eSwere
Its are sj | ar to those observed in the Ranos

adminigiFeed i mioli GgUnBLaE dREFs CIIGRSe e stablishaddt amasxenografis.
Indlvdeleﬂ]G&ett&ﬁoFﬂa@Mé gt RRASEN & F{gn ? nﬁﬁsﬁ@? loqcfd%ietggqglled

I'ntravenously and Intraperitonea
from 2 geparatersiidiSaband sureiyals(bxsadagr taftos mass <1.5 g) shown in Figure 13.

In another study conducted using nu/nu nude mice, vehicle, 018011 (8 mg/kg ip), TRU-015

(8 mg/kg ip) or RITUXAN® (11 mg/kg ip) were administered at molar equivalent dosages to

nu/nu mice with established Ramos xenografts.
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[0223] The anti-tunor activity of 01801 1 (8 ng/kg)
was conpared after iv and ip drug adm ni stration.
wokbBd)iselizwas given 5 tinmes every other day af teerr/g92083/007464
staging (Balb/c mce) and its anti-tunor activity was
8219107 Bdse r@@:‘o’ﬁsfv@ %ﬁvﬁt}% $g091 %H@R@T@N@@C\Vas examined in the
Si gnlflcant <0. 05) I bited tunor growth (Figure
Ramosi@nogriftenade estalplnshed m:Bal\br’o: micefandiod 008301 RITUXAN® and TRU-

s B e S o O
studiesABNEMFuAHE VefcRimiALRPdd ds Bt sér§ ro@lﬂ:r@l'a%' hﬁﬁ%ﬁn@ﬁveék&nds) by

is efficacious in inhibiting the growth o
5  the ip Buteeif]drig pdrnivisdraieno g he humbeRsff tamor fee guigowas rgdrded (day 50 for

' i s in Irradiated and
the Raﬁg%%p%gﬁlg l?gtéﬁ ce E%;g%ﬂgr@hﬂ‘a-l rradi ati on can

suppress the innate i nmune systemfacilitating

Taflnd hatcedof pisaii KU1 pad Miusimabion Remat and WSO-DLCL2

i rradi ati on may aI SO i nﬁ%ﬂé‘@gfﬂég effector cells capable

of medrating the anti tggPheaCli ViTy Of therape N

anti bodi es, the anti-tungj ihgtlw ty of 01801 1 §¥§®a;’fgf“
TreRtlsgrl-&AN(r) Qﬂ)@é nst F@\E?BP # é/ﬂﬂp@mﬂ X PG’ aftS’T r.Free Mice

& sed i .yr'dl a tﬁ | ‘a val ¢ /kélB) 40Qt ﬁ'le/total mice)

q 10 ~Xenogr dle3/10
omerie established in bot h 3/m adi at ed and; non-i rradi atygd
mce. 0 180141 (8 ng/kg i@o and RITUXAN{r) ( 11.2 29
nmg/ kg i p) wer8e each able ¥ significantdy (p<0.05 vg/8
vehicle-treal®d mice) inh/Bit the growth of Ranps 6/8
Rivgimapnphorra xghografts in B h irradiatéd and 6/8
non-irradiated nice (Figu/¥ 20) Turmr§5gr ew nore 438
rapi dly and be i nhi bitor “geffect of eg]? conpound S
TROQ1s@s robust”in the irradiated mce as that observ
in non-irradiated mce. These results syggest that 4,
irradiation of the host may negatively jnpact the ¢4
t herapeutic activity of imunotherapeutg c agents sugh

as 01801 1 or RITUXAN(r) that depend on the functional
integrity of the effector cells of the inmune system
The nmechani sn(s) by which irradiation effects the
therapeutic activity of 01801 1 has not been

10 IBTFRS b 08019, TRY013'3h @ Rik#mhp $h801 1 was active as
s Rihated TVmpRERD ih Bl BGld NI cal nodels. It

(malal ed growm of_estaptrshed subcut aneous B

R e Bl Fo Ty AR LALS Sr R TR ARt prstongaryiggl of

CB17 scil e wiktagysteadiedlly &skhﬁnﬁb@ Baﬁfﬁléﬂibﬂﬁ% evBluatell 116 86Y model,
of HuUCD20 SM PS in an Establ i Ranos Tunor

15 intravenqusdniegtion aifelail 91 @m@déiapm@ﬂmmqmerndlsf@lwvmmg rapid

s GRRH L0 T B AR LA Bl AT vty cosing

hind-lireb pafalysisend daann:(szlmmResemgmr 8620-9). Cugpolhdewere

administered iv in scid mice with disseminated Ramos B-lymphoma either during the

developing (early) phase (therapy initiated 3 days post-dissemination of Ramos cells), during
20  the intermediate phase of the disease (therapy initiated day 6 after tumor cell dissemination)

or the established (late) phase (therapy administered 10 days post-dissemination) of the

disseminated disease. As shown in Figure 16 the administration of equimolar doses of

018011, TRU-015 or RITUXAN® (2 mg/kg, 2 mg/kg and 2.8 mg/kg, respectively) during the
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The experinments were carried out in triplicate

(referred hereon as (A), (B) and (C)). 7.5-8 week old
woAlbg/186213Nude- Foxnl nu m ce (Harl an Li ver nor e,pcC@AIS2008/007464

wer e used. Establishment of Ranps tunor xenografts and

oo A% USRI heesERIE i

protectiBurr dgairist theldgmploping. disseménatéd disease.Ramilaydhd thewdmanistration of

01801 iamoig ﬁaﬁgﬁﬁm&uy 6@3&% gos:sg]ﬁs]exlpg%pg Treg(;lﬁg? lg{e a Bilgniﬁcant loss

f th tRabE ScthvitfITRa¥epRIARPBRRL thdestdbfisHed (Haké ¥f e dRease, each
° el?’%e u‘lfrgcrt- béar i ﬁg fr)n ce were gorteS |rs1to Iggaoups (n=8 eae

compopnd wgs gwpn for Tdogss (asfopposddte X daseeimcthe gemj@mgmphdtse and 4 doses

in the {{ipni@y bR b Pinet tas e (L Reh® sk g ] gg"BRe o

01801 WITHU-®16 ahd R@TBJ)@(N@ wa?écn\veiygl A svavedfimiabed irtiRdeveloping
using the fornmula; V= Ienthxsvmdth)Z] . The

phase. t%@@laﬁ Heserpigher andoporgaralengeddosagess thegséivityeheadhef thog

compoffl i  2fish 4 e A1 R Gl A€ B BRRRh v cloing

phase cfithe tissenniaagd nvadel. 1'BRes2 8dsultrBuggdlt thatB-880 0, TRB-(1B8)andr
- : ' ' R t
RITUXGRNRLA gishe efreeions S Ut ey RmnEsoads aprinpmablished disese
h I@g}g thihdtb@8isk QR i5fe1 G bco, 14190 | X concentration
in the 0§&l§de é U mLHuman 1gG (hul gG Sigma, | 4506 10 ng/ niL
E[ﬁ%ﬂ] prB.mm marzoetsolsdted fromOmise/with Remgedissdmipated dagease was

i S o SAOPE L FRARE ot T 10, o o

marrovedeidVed IghipROrdcel18 ﬁ'?bﬁﬂﬁéin@e-?n%aﬁﬁ/rmee Qﬁtﬂﬂ&l@s’éhﬁnaﬁh didease
EU ng 01801 1 In house 3.1 ng/nL endotoxin <0.25 EU

ng
exmessmtbumaméiw #igea indicativepfihe presrace of human mn;ﬂwfldugells in the
I
bone n&‘ﬂlo% ! %}%%tmveg# gsl?tﬂr01[8§ r?légﬂRly(‘)ES r%? %?ﬂ?}(ﬁfﬁ@eae rlgﬁgﬁle ﬁag y phase
(be glnmngIB eayspat- HG’[edisBﬁ)m&aﬂ@{)Qf gy disediindtedraisadie rocaetetluced the

1pvest [ 8at Qr who, was not
percentage of human CD19+ cells in the bone marrow to <10% (Figure 17). None of these

mice in the early-treatment group presented with hind-limb paralysis. Close to 30% of
lymphoid cells isolated from the bone marrow of mice treated during the established phase
(beginning 10 days post-BCL dissemination) of the disease process expressed human CD19
antigen. Mice in this late treatment group experienced hind-limb paralysis. The expansion of
human B-lymphoma cells in the bone marrow may be an indication of the degree of disease
progression in these diseased mice.

[0222] The effect of 018011, RITUXAN®, and TRU-015 was investigated in the
WSU-DLCL2 diffuse large B-cell lymphoma disseminated disease model. Therapeutic
proteins were administered iv beginning on day 3 post-tumor cell injection for a total of 3
doses for the developing model and beginning day 10 for a total of 5 doses for the established
model. Proteins were administered at equivalent molar dosages. 018011 significantly
(p<0.05 vs vehicle-treated mice) protected mice against the tumor cell-induced hind-limb
paralysis (Figure 18) while the effect of TRU-015 approached statistical significance
(p=0.073 vs vehicle-treated mice) when administered early in the disease process (developing

phase). The effect of RITUXAN® was not significant in the developing phase nor was the
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treating or assessing the mce placed a color code on
each tube and noted the code and identity of the tube
wocRg/e8ts i n a | aborat ory not ebook. The possi pdniggossfoo7464
i nvestigator bias is reduced, but not elimnated, wth
effect 8ﬂnér SteRd Qgrd?&?@ ﬁlﬂcﬁﬂﬁ\ﬁﬁérgé’drﬁfn%té}% Heru'i% ﬂﬂ e‘éﬁﬁhsﬂeﬁ‘i‘)‘hase of
wer € onl arti al "bl'i nded” I n that they d ot
the dlSkmwT\hhi;ecmsultmc mantar %o f:lmst pbseiread lgrthﬂJBambS dnss:fenmatsd model

when Rt Wsrecatiniitsas e B6 Rabislf apFGinfhe didhstoge

was reveal ed at the end of the study; however, the
i nvesti giator who was aware of the code was able to
n%ﬁeqtonf ntrevenqmiy alutlntrgpqmoaﬁalﬂ)nﬁémlmswsds In vivo
B¢ ; TIEC O grafts ed i ntravenously (1V)
on days O 2, 4, 6 and 8 with 100 ng of human |gG
T[BWZS]l SThOdiiDABrorQt Bty &f 0 18012 (8 Rfk/Kg) WascontpatEafedr iv and ip
8(@ .. PBS and drug sol utions were col of-coded as
drug adrauysiration. (H@wéwaﬁ/tsmepcﬁrﬁlrﬁss eYraY elspdansliertumgpstaging §Balb/c

mice) 3 i%s eg?lnﬂuhﬁ)rr aeida) n%s ﬁ%nm)l%ﬂaIBo'tlpﬁﬁ?é\stdf%?u%MXﬁﬂlﬁHtﬁnon

wer e det erm ned tunors were neasured a palr
signiﬁcﬂntlgz{pf(péﬁ)smhtbltleé aghorgroimteigere 18ekhé Miti-Wmér)achyitpof the

bserver blinded (see ove) to the treat nt ro
01801 FefBiniised i Bes pb e d i reken S eREb P aR ifeor D801 1
admini$teF8d ivV ThiRedodent ARtraRS thad 8Y 86 ﬂaﬁdnﬁhistéﬂ:d: Eithed 1195}' iv is
groups were alive were al so expressed in terns

efficaciangon inhabiting thergspwih efchuneandBycet] lymphoma xénografts.
formul a: [ 0231] Rel ative tunor volunme on day of
interest = (volune on day of interest - volune on day

(Effedt 601801 104 RithRitead] o\ Subblitad@sud unor nonitoring

mgw@ftcnpmgmeied&@N@ﬁ-iaram&dqwdmwd mes when the

mce remaining 1n esuy no pal pabl e tunors.

g i Rl %ﬁ?%s‘s A SAGEE sPRER fholhine
establisthnmmlt oﬁnmt(nomhegraﬁmdl mnhmonqtradlseﬂ hedcw'n&& In light of the

urvival,' of use was det mne by the tinme of

possibi i tngLiFfdiarBR Moy RS IPRb e s HAS IAAPRBIC 2f MeADg the anti-
tumor adtRity D 'tlﬁe% eﬁfi@ Llﬂt?&ﬁhe{soaé%tl%}n& anltxdf(‘(ﬁ B0 A AYREFUXAN®

wer e’ per f orrre usi ng G aphP Prisms
againstRaynos B-dymphatnd k@l@nf%wamamnd truima i atesl (lelr@ys eqmvaiemtrto 400
vol,unes 8 wer.e deter

o) o A RO B S L S i 08

irradiate@ AR@ hos-NadINed hi&d. (§ 18011¢9 Fﬁgalig ) AndRITURNINE (11.2 mg/kg ip)
control) and Tukey mul ti pl e conparison post-test

were eqchablesiol Slgitlﬂ‘é%ﬂtlpiéPFQ»pé s Uehiphrﬁr@mﬁhr)nceﬁr@nﬂlf thegmewth of Ramos

r:
BymHe bR Rs T h e B RO IR hER IR0y Thmgrs grew
more rdpidiyraad khd inhibitoey effanpaieachgomponund &las not as robust in the irradiated

mice as that observed in non-irradiated mice. These results suggest that irradiation of the
host may negatively impact the therapeutic activity of immunotherapeutic agents such as
018011 or RITUXAN® that depend on the functional integrity of the effector cells of the
immune system. The mechanism(s) by which irradiation effects the therapeutic activity of

018011 has not been investigated.

Conclusion
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curves. Significant differences in the incidence of
tunor-free mce at the end of the observation period

womig1sdetser m ned usi ng Fisher's exact test p WwTugE2008/007464
<O 05 were considered significant. Results [0235]

J nﬁﬂéﬁﬁ% V@ﬁ/l%géw %Jhgo%g tggl]og Ogém% gﬁgﬁﬂﬁéa%oaag It inhibited

gromhrcﬁ“miabhshed rsuhcmdummum B lyiphome xegografihandspratected mme thh
nd/or reduct n in r Vv r Ia
dissem{igie el FHEP IR BMERE R eGPt BhesJhan GG i lF fiRase

proces§.unor volunme and the mean relative tunmor volume of the
hul gG treated group differed significantly fromthe
TRU- 015, 018008 and 2LnR20-4 ((C) only) treated groups
at day 8, which was the last day at which all mce
were alive (Figures 22A-22B). There were no

B. Sffichéy 6AHUCD20fSVIEPS @5 ah EstiARhEd RAmos0! UNES OF
"eldbi Xenb hmlepmu@@m@n the hul gG treated group
and any ot her reated group or between any
two HuCD20 SM Ptreat ed groups. Mce were sacrificed
40224);i nbhmfmlldwjn&xnehmeetsdesrectmm&ﬁwsamﬁ‘ homanized CD20-specific

sMipsy@itTS2 SV 'Rt HRdE o ettt Beo i b Reribistitisdf At mice.

The expérithbsfts WRR E216d odtia\tBplidie: Gk&ﬁe&"ﬁéﬁoﬁ@b’(ﬂ) féB?Qn&(@)) 7.5-8
hone were sacrifi ced due to extrene wei ght | oss, tunor

week old Aéryamic dfndsrFaxmpaimise (Hetan Livermene € At hweregised:i val "
time was anot her neasure of the rate of tunor grow h.
As shown in Figures 23 and summari zed in Table 8, the

@ s hinbn¢ iof Ranidsh@nidr ﬁehegfms@ﬁmmhhglmwt@wmm gibups
In contrast, nedlan surviva

|[ﬂ¥37das%%¥n%$ ephisrreak02p humap ﬁrlsyntr&lolb}?ét%ﬁ%lr Wine deriyigd from a
Burkitt ﬂlyﬁfb(flla af Ptl%em‘ﬁ;lgﬁ ;l]{ag{og '4Bfts &Ereh efe%s §g§%ﬂﬁg4fg§6 énto the flank of

vival i mes o mce int
female @ﬂlﬁy@dxc hu/mnrrdlcEL @Odady 6 pasttureor mgcu‘]alqlml pelpabl24ufiprsd8erd apparent
nfd ';'i_ é 22.0, 50.0, 5 and 1 ?da%/s .
in the r{xg))rltyoq rmye,s hg % g% gg@lca xpe i(ﬁ’e 1{1@3%83% \?e Jper group; 2
cages ofAShReBSeAeR g?(‘nﬂﬁ it pvalidt haBReRof VolbhRs T aé_ily of the sort
survival tinmes béetween any two of these groups
was deﬁ)med {150128}7 P ofithesstedy. t an@s veere) Bensuzed withra aadipows raed alltmme

volumseéed EERRR usttia? Sorkie A PR, RO BREE PG 15 Biselipgmean
tumor W18mé FbothisCexpérimeat waddxs Bin’, (and(B) A810g hih’(C); the median

tunor-free mce at; the end of the observatjon peri

baselingdamoy Hzq wesg2§ mm dIA),g@ (Boos245 mmy (Qajjar(cb}le raqgetwpg 180-281
09 A, 3/8 (37.59 B
o QSTBLPORRRRS RIS RESE™, 0 512 (57 50 (3

and (B), or 2/8 (25% (O, in the 01801 1 treated
group; and 1/8 (12.5% (A and (B), or 4/8 (50% (O,
in the 2LnR0-4 treated group. There was no significant

Reagets ¥5cnSafud) the incidence of tunor-free mice between

Reageﬁt”e g L’U§{>ﬁlpe and_ P & q(]%céﬂt M(‘f‘n treatmemy aDratlon for
groups, or bE }/\ﬁeI’] any two ot roups of m ce i%l
8 and 9) otoxn jection

PBS Gibco, 14190 1X concentration NA
<0.03 EU/mL
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[0238] No overt signs of toxicity or weight |oss were
observed in any of the treatnent groups (Figure 25).

wOo 2dobese313vedi an Survival Tinme and | nci dence ofpcT/US2008/007464
Tunor-Free Mce at the end of the Cbservation Perioda

Human{l??(‘glggﬁ);i ?‘igrﬁa,rf‘?&lﬁéﬁ vwas dej@ppmed by the tinga@f protein

e due to tunor g - N ' re isted at
dead or sacrificed for ot herér@gg\séﬁggdl%gﬁ%%dy?a I clisihe;te?ito

t Day 90. bEach group was c ared with the Hu
Olgoogtareat ed groE‘bﬁo‘l‘—s& ot her con'ggfi R Tableé 0of

below. ¢ "Tunor-free" mce h W‘Bépém"%%m}) SS&;’Q}F,E’Y 0

absence of tunor cells was not confirmed by hi st :
2Lm20eBol d- f aced Ivhousss are signi 2i78ame/m different from

t hose of Hul gG control groupendbédNie <0.25 Bldtmgs f or

Conparison of Survival Curves and Tunor-Free |ncidence
018011Bet ween t he ITRohR15 and HuCD2Q nigvhik. Tr eat ed Groups” See

| egend to Tabl e Sfor informagiddfoxdn <gRSURS/mH239] On

study Day 0, nude m ce bearing pal pable Ranos tunors

TRU-0Y8T € sortedyl L@t r eat ment 9 @Y RTe/ =8/ group) such
that the nean tumor vol une fg N BT0R YR 1 R

and 8 with 100 ng of human IgG TRU 015, 018008,
01801 1, or 2LnR0-4. Tunobrs were nmeasured on the
imm%%- gpotgaﬁs with a caliper and tunor volunme was
ing the formula: V= 1/2[length X
(0328] h) THe. PRShemd proteini(dmik) sestianskveste preparsid in lyianidarygjumes and
ue to,t r volu exceedi n cified li.mts, ,the
the conftf ot HERh awefe. V64 SRR NARTh BBEIE AR RYIskibbE s mot
treatind ®1SddbdsSing e Mmi@Placedl aycdl by vdebn@ayh dBe add abtetl fiige écfetand
control mce were sacrificed. [0240] Results are shown

identity of the fubg contentsrina labnratesy betebonk. Viheurassipilde obmvastigagor bias is
t £t i ot L whi l.L. i

recuced, b o Chinihh O, 0 By UEICLECh i B obSiirniahe sfay were
only pard1Bt thliadédy” idakiatGhdyBlid nSi gnow iwtaet tretitink ey epatsulangiogp of mice
was req%g}gggtsbp\t/\girdfhﬂ%&t %Lglgg%ﬁgﬁsc% g\gﬁl?rbg g?&&@%@%;%é%é&d to the same
group. IR H{: 928 riWeh R d ARGl B M EGu R Moy &) tHaNHvebHb&%r Svho was

mul ti pl e conparison post test (for all other pairw se
aware afdchpevdeswassible t» mahitershé studpidsupapn anirgerimdyapiar i sons

are indicated. [0241] Mce were treated and nonitored,

and tunor volunmes were determ ned as described in the

78 98B réfinfengur e 2 1. Tunor vol unmes were determ ned at

reast 3 tinmes a week (MWF) with the exception that

18229 or¥ivg weae ingedted indravempushyddVpen dapsel 2qdy 6,ragdt8i wigh 100 pg

of humfi e UTT R Fooofs GBS LantheiadSuies Yo dgrL "Pos and
drug sof@idhTBré 8516186 s etdted kb, MmB (or 1200 mmB on
Fridays). No nmice were found dead or sacrificed for

other reasons. C. Intratunoral Accumulation of
W(%%r%n?g&l@zegdgéiﬁ ling Mlecule

[0230] Mice were monitored daily by visual inspection. Weights were determined,

mg/mL in

o / -

and tumors were measured with a pair of calipers at least 3 times per week (M, W, F) by an
observer blinded (see above) to the treatment groups. Tumor volumes were calculated as
described above. Tumor volumes on the last day that all mice in all groups were alive were

also expressed in terms of tumor volumes relative to day 0, using the formula:
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[0242] Intratunoral accumul ation of 01801 1 in
subcut aneous human B-cel |l | ynphona xenografts
wesbsidsrshed i n nude m ce was eval uat ed by i ndigeg$2008/007464
i mmunof | uorescence analysis (I FA) and flow cytonetry
and conpared with that of RITUXAN(r), a benchmark
CD20-specif c anti body therapeutic. Both agents were
[0231]adni ni stered as a single intravenous dose. As assessed

Relatlv&et@mgévql%gﬂ%ry’ %E%géﬁl\lx( bOlr'Iln ! ; a} _ gteat 1r1me onday 0

difference was not apparent by |FA aralunsd sn ddyroh
anal ysis of WBU-DLCL2 subcut aneous xenografts (agents
adm nistered 0.5 ng iv) denonstrated that staining for

SR PR ol 5, Pk

times whohahe aliee Rathiniag irathednidyumd nadalpuble winods. 1Bikk were sacrificed if
Simlar results were ohserved in Ranos xeno%mafts when

the tumqys Fraghegaparehan ho Q4 r@rrg d Nate thagdeath &y nof apgndpaiatinghgytumor
I I 0
protoc e ks hbleE ol isgsHiVIlc o  BfT0 Wi UpklBfheg by time of
its sacrfgreogr aft s confirmed this observatl on. Test and
Control Articles CD 20 Binding Mlecules [0243] 0 1801
1 (3. 1 ng/mM dissolved in 20 nmM sodi um phosphate, 240
[0233] "M IRUSEBRSRas dHdelaPdgyf 90.37852- 001, 4.09 ng/m,
di ssolved in 10 nM histidine, 5 % sucrose, pH 6.0) was
stored at -80 C. Rituximab (R TUXAN(r)), trastuzumab
( EBC%EP INlr . and cetuxi mab (ERBI TUX(r)) were
SMedWor | d Phar macy (Chestnut Ridge, NY).
o2’y WM Statikticsl ekl ses s porddenddulsigy @thphRhd PEshebvare.
use. Cell Lines [0244] The B-cell |ynphoma |ine Ranps
Sngmﬁe@!ar_ilffersr%y I ESaR BHRQT OISR ean I8kative syporyemes on day 8

were d&ﬂntn% # ‘ﬁgfd om-a %ﬁ%ﬁ%ﬁ@ﬁ%@g \lld\glglparlson post-

test (foo bmapmsdnf\mdnhlﬂg(ﬁt nbre])Sadriiukey s\nauitiMelcoapacisor pcrmmest (for all
und, Zel | kul turen Gn‘p §1 (?% Br aunschwei g,. Ger many).

other PAITViSe SPPRTIHAS - SIe8 AP EAHETROECE B YR b s R were

determméd%s dp léfpwarsﬁf(ﬁvaﬁtaﬂhl‘%lﬁl%nﬁﬁ% g)? 1@&( 9%@{ ﬂiﬂ%o%‘ﬁﬁﬁh@ €urvival

Laboratori'es, Saranac i ne was
curves.rfignifzdantdiffereri@@Mn themldmdc ufmsmprﬂrmmmeeldthm end of OB
fetal Vi ne .ser
observifRIISHIRTT P BRIt HEnKEI SRS RMIN T BARESSPAS Melfm
consﬁ&@@lgﬂgmﬂwﬁuvat e, 0.2% glucose, penicillin G sodium
O Um), streptonycin sulfate (100 ng/m, and
L- gI utam ne (2mV). Before use, viable cells were
Lt ed by centrifugation (30 min at 1000 x g) using
a—el-:yn-phopr ep (Axis Shield PoC AS, Gslo, Norway)
qe2as]t yIgatackne of mivel with TRIBB1S br Withahe of Bltliee HUCH2USMIPS

(01 800%,n (l)J ldS?)l l,rgn%eZIJ(rr%gd-%?re%zﬂté’d\e irnea s?g\a/ﬂligno%(%uxfngp gr]o%}?;ellgtisve to controls
and/or reduction in tumor volume relative to the baseline measurements (Figures 21-23). The
mean tumor volume and the mean relative tumor volume of the hulgG-treated group differed
significantly from the TRU-015, 018008 and 2L m20-4 ((C) only) treated groups at day 8,
which was the last day at which all mice were alive (Figures 22A-22B). There were no
significant differences in mean tumor volumes or relative tumor volumes between the hulgG

treated group and any other HuCD20 SMIP treated group or between any two HuCD20 SMIP
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Ri ver Laboratories, WIlmngton, MA. Al mce were
housed in mcro isolator units and provided with
wostoes/ideersf ood and water ad |ibitumthroughout HOTEUS2008/007464
studies. The animals used in this study are listed in
treatedg_g'}ghfs Mice TR @cﬁﬁce@%@ﬁﬂn@'oﬁ@fak/gn thedfod &ﬁnﬂﬁi@gns of tumor
rameters Specifics Specles: use Strain: Balb
volumes ers r@@m‘adeatmhéatleetsmﬁap@mts W I mi ngt on, MA No. of

o SR Bt B RS b mentone
above VWioGhice weBgfound dgadaiEndiRosdre eakrifited dab taiextien?dRéight loss, tumor
Acclimation Period: 1 week m ni mum | munof | uor escence

ulceratiqrig) in{miqn@}nqhélimsthw thagisuminal 2time was apether pieaguse ofthe rate of

oo SRR P B0 G (408 &Sl vl i
in the BYIgGNoatrbl grolp wasl10alaly glmkwmraaeinledlamnﬁ/wah tintea tvade increased

with 100nM RI TUXAN(r), trastuz or 01801 1 for. 30
signifiantlyirglatiye t%fhecpwr@ rgéow? B3k ekJ g% ather grpupsf|mige ., Lhg median

smlvéggﬁes&fl)i Amitel il 3 %ﬁy’ (r)f;i’{ g%hg@"b‘i’ A’ dnd ZE 2§W{r€§3§1§hpgroups

S were re- |ng wth PBS
were 2#i0n88.5530. émddﬂﬂérdaynéﬂbélal(hgmon 1 DSBnN/IIQISydByBéB),mr ABS, 52, 16
d83c&y%8 m nut es | 1s were bIo W.th 3% BSA/ QI?BS ival
and o hETRPECUE]Y- 5 %?j‘@éﬁ?shﬁn TEGRYLEXLRCT P fHEva

times tsé@wlsen aRawof dfehdeebus (‘1‘@§1e5823| yzed using fluorescein

TC) goat anti - human cg fragment specific at
1102611 leom pﬁihm%td&@B&Wedme veare dldvenatribe end efithg 90 day
observel 88 WICHETFAME s fefashl Brahbirp T YO e
24 and(ﬁailé &)g nﬁ:haéla&wel FIhmor-Greé BT AltRe éﬁtﬁoicthaa‘awrvﬁr&a period was
ers were soaked in 70% MEOH f

218 (2 PkiAdpr a8 B0 (D) g cmthes TRELD L5 trmtest Srour 418 (50%) (A), /8
7.5/ abAfCTTRE S tsbll Rl BED: PR3 2:500) (Ry 348 Phgsafi5% ©:

in the mlammdtg@omahd ¢raTRe% A lnd (BR\0e H/&(3006) (C), in the 2Lm20-4

| mmunof] uor escenc Iuat ed using a fluoresgent .
treatedgrepp, s £ e“(aﬂlnRérer%a qnbgé SESNSO I thFdn‘égF'Eﬁﬁ ofjtpraey-free mice

betwedntHP &1 rg'iPEb%tro@ Q'odlp%g%ﬁ W kite t%&?rﬂérﬁ%ﬂ’o%[ ngétaf@en any two other

saneparaneters ig tn cont r ast
groupsie{gmicé ( Eattle &landébc ). Irrages were acquired with a Spot

W07, o o B 2 ey ortEBoRovets St SR A R ahe

treatméM FSURNFfuls 29). d| gital software

Table 8 Median Survival Time and Incidence of Tumor-Free Mice

at the end of the Observation Period
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I ntratunoral Accumul ation into Subcutaneous Xenografts

RI TUXAN(r) or trastuzumab was then assessed

Resul ts

[0249] M ce with WSU-DLCL2 subcut aneous xenografts

ac Survng DL JIRS R
were fonﬁq L4 'onssragfﬁ

*Each grdBH wdi®
¢ «“Tumol-Bée ice

histology.han t hat of R TUXAN(r).

LEHRE
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dat ay

fi |gdt@2> uW%r fowth. N

uzuna

"G, 5

rell With B ﬁufg@@it&i 6 CF&6ther eriQJns |s&AraBrd 9 Below.

dBoPhIpAbIef t@Hhor€) 1RO dbsdnct SMGHRA cd1P waenolBYh Brnfd
RI TUXAN(r) staining appeared

ibyf use

Bold- -fapmirveluparciguifitatladitferem frem sescarf dulgOtcomsl ghbdpf use as t hat

of 0180 11. Sections were also stained for
Nei t her agent appeared to accunul ate

vessel s
Table 3 oY alyes

0.2 ng/nouse iv of 01801 1 and RI TUXAN(r).

CD3 1)

bl ood

Gemparison pbSwriesl Curyes and TeimarEreedasislence
i nt Betwieen: thedRUM15candcH uCR2OSMIR FreatediGroupsdose of

| FA

of the

- -tunors taken fromtfie’ 02 pydlaéfortndicatedUDomparisons®

AN FRRLPeV ok tost

Hu@BmBMrP@Gmlﬁsi al ni ng OfL Jhl@éh%@l 1
(data not presented m\r a;\e(\g m §1s@x§oftumor-free
|ntense or dlfftjse iin smc TTA MJ‘ 90
AL IIUIII. 1 UuU bC V

Iﬁpcgrt gb@ unor s (tdum)gfa% betvveen 100 n% 100

ng) were treated wgh 018 ITUXA\I( ) or -5692(B)

trastuzumb (al | hurman | n 0-5692(C)

TRU-015 vs. 018011 ~0. 6’727(A) 1.0000(A,B,C)
0.8367(B)
0.9165(C)

TRU-015 vs. 2Lm20-4 0.4535(A) 1.0000(A,B)
0.7089(B) 0.2821(C)
0.1069(C)

018008 vs. 018011 0.0806(A) 0.2821(A)

0.2421(B) 0.5692(B)
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ng/ nouse iv and tunors were excised at 24 and 96 h

after the injection of the agents. Both 01801 1
wostoas/iBem@ | ntensity and RI TUXAN(r) stai ning i mcanss2bo8/007464

appeared to be the sanme after elther 24 or 96 h.

—Srmitar—to Lne opseTnvat OJ%3 ) using VB0 DLE9600(C)

AN

|a| OUJ. J. blal ITHL1 aIUU lU UE I
QT’?W ?E’?ﬁb’t at ofl] Rl T&é&% ) whi ch was m)‘ %ggi(ﬁ)
punct uat e and i ntenge. TrQ b produced v g (B)
m nimal backaround 4t aini ﬂéz‘tﬁ@t of each ypnlln QQ(]C)

exci sion and then the pre8dA6ed) 01801 1, R F6H8HNOD)),
or trastuzumab bound to x@:127%4@)t s- denived cells was

P18levsuzban2fdr | FA|was dPJ6R4@D at tﬁ;e ti me18000(A,B)

anal yzed by flow cytonetry (Figure 26). The flow

‘See legyh T dble 8 Jooinfornaivgomsgups,hat both 01801 1 and
RI TUXAN(r) were detected bound on the cell surface of
t he xenograft-derived cells. Binding of 01801 1 and
F{DMAI\IDn)stud@sDayuhmhdé atice/lsdaying ipaipable. R4iedd tanforowetetserted into
xenog raftS|soIate r after the|V|n ection of

treatm gy gGEAIPS (B8 ROTDIUTY Bt MR HERoT vajupe fosreagh group was
equlvagat’2 Q1RE RekeE trEah@@ v r&ﬂ%ﬁ §69 at gdards Mthqf()b%go&rfhﬁ%nfaﬁ'@& TRU-

treat ment. ere was no detectabl e 01801 ' i
015, O RO0DBNMAN0I ), ¢r<ﬂlnn12(16 xBmogrs afers mgasureddn thel indicated|dayewith a

caliper i cwfot i ines “eleblRtis s B AF P heth G Aafi5, Once

an anirffalSvASHAKELSE of ¥he dtlid 8h@fof YelhimeReceddai gﬁp@@lﬁed limits, the
intensity of 01801 was slightly enhance
value fopphgrlagt sumenivdileme s sasicd Jomyards Regsyissare shpyva) onlg|throngh day 10,

is was not quantifiable under
Whentbgla cor%(ﬁb\llg‘r{égneswg{gos?%jfs{audy Tunmor mass was bet ween
491?)4019 Rewhlg 2k sﬂ@“&mh témrse)fwmdr Vslumg @fédividogl mies ohtday 8 (the

in and between 820 ng .for mce used,_]j

last timgepRintan; wych Hérm%eswesahww (4)t°fdﬁ‘ﬁ@é? ?meW@P‘EF%P%mgt"H%Qal mice
t [ ;| f

on day SRR A7 Bt % BARRALABRALK B4 bR L Bl yinedwing s

one-wwyeAN(ﬁé@rryatlaIbumam meltiplecompasee postees (wesingerisdn with hulgG

Tt g
compaﬁg@rﬁ§ ﬁgaﬁés fd?-all. paifwide &ﬂ?éﬁ%‘dﬁé @rel Mdicate@ 01801 1 was

det ect abl e whi | e ‘'m ni mal ai ning of RITUXAN(r) was
doz2étly eMl@q werkdregted aaddn@n@rm gunqyriliysey wercaletrgmined as

descriqD ﬁﬁfn’ net g d%{ld AgEzzaa%/r{Bf 355 il"f%o%%l Jes ge?%:) El' ﬁ%prangé%{least 3 times a

week (BB W?F?W@khliﬁé O@epfién that mohAbrikly @al Kviddhrdao ohedpgareek during time
W This test depends on the conversion of MISinto a

periodg whep all e wemainipg in the atudy ad sorahrableatumosim Micgowere sacrificed
I
when 6o} Sofffts ehcfed ok ol 1 QPG B 1200 HATLE FiRh), N mice
were el dead orberificed sarotigptreasahs.densi ty of t he col ored
product derived after approximtely 2h incubation tine
wth MIS) was established to estimte an appropriate
initial seeding density. Cells were then seeded in
96-nul tiwell dishes at a density of 10,000 to 50, 000
cells per well depending on the cell line. After

c. SatfitdfroriNEcdhuliti¥h 'of Humanized CD20 Binding Molecule

[0242] Intratumoral accumulation of 018011 in subcutaneous human B-cell

lymphoma xenografts established in nude mice was evaluated by indirect

immunofluorescence analysis (IFA) and flow cytometry and compared with that of
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exposed to various concentrations of 01801 1, TRU-0 15

or RITUXAN(r) and, after a 96 hr incubation period,
wotdoes/isealdl e cell nunber in each cul ture was delcarum0dor464

[0252] The effect of crosslinking 018011 or RI TUXAN(r)

RITUXA NG, g@ehcl{ﬁf%&g:[b%(gﬂf&lf?@ ﬂtﬁgg% t%@a}eﬁﬁé eﬁ%ﬂfja%éﬁisr\gere

propr'diumio excl usi on nedsured by f
administerahmsta singl Catttavenodsrdoses Asfasitssed pydloe bywnmltﬂyoRlI"ﬂUXﬁN ®

th [ d st DNA wh
bound S Beaied degiee o9 BoMEs o NDLE £ Falimaalant SR gisFeafas not
apparehhyy?'lﬂ a1t IFH Ry did6F WSUJ@LQ}?D Qﬂ@utaﬁ@odshdeﬁo?ﬂﬁs (agents

hiTty thousand BCL Wwere plated in 96 well mcrotiter
admmqsteaads&S \mg iv) dempesitedytheostzisimgrfat 0 b3 1deéndeddo be mage diffuse

throug L kfﬁ%ﬁ(@] '}swﬁﬁﬁiéﬁplggrgg I;rgﬁ? %ﬁ%ctﬁ& anB %EIF‘& diffuse

as that@f Olﬂ) lrlg/ Sﬂml@ﬂf-‘tshl@ﬂb@tdlﬁ&vé& iR afkof Rénogdafts whdr @entsheere
i ncubation, cell viability was neasured fl ow

adminigtereshaserdosepf | mgymprsesgng anelvaed cither 24519 P9 ipgstgdministration.

I
Flow GRAAD SR B bRoRER colt Rl FO Mhagratis confirmep s,
observAg@i.nst Human B- Lynphoma Cel | s [0253] The ability of
01801 1 to inhibit the gromh of various B-|ynphonma
cell lines was evaluated in vitro and was conpared to
t”f*&ﬁ Pﬁ& Rtk e{clesand TRU-0 15. Six human CD20+
ultured for 96 hr with increasing
concentrati ons of individual CD20-binders after which

t i blde nlurrber in each cul ture was enuner at ed.
< 27, neither 01801 1, TRU-0 15, nor

RoZ43{AN 18014i(3 @ Ghinl Qﬁ‘éééﬁ/@d li)ri Qd) ﬁ%%@ﬁﬂubﬁ pRAPhAEf 140 mM sucrose,

growth inhibitionin out of B- | nphoma cell

pH 6. 0| qrrlé§8§2@ai,éb09 rngémbﬂe%pkvreém w&ml\ﬂ ﬂvestlgmeDﬁlL/zt SEresd, lpH 6. 0) was
ited i
sore 0008 1 R IR A By PR ERLI908050 epyima

(ERBI'@UX@)&O&:E .obfdints], frérth eViekWold Phaiinftly (Ch2énutsRidge aS¥Rr Drugs were
ut not sufficient to ensure the direct inhibition of

dllmedBE&’hBWhéW‘kffer?qw@lIBDi’GfOT%P?Fders Factors ot her than
the degree of surface expression of CD20 govern the
susceptibility of B-lynphoma cells to these anti-CD20
doghLimes Cr 0ss- Iinki ng 01801 1 orRITUXAN(r) on the

of Ra Is WI ant u c.e nce

RS R e empom3 it Rimon (GBLATRDR) g b Girs rom die
AmernEanszﬁ)]e Gﬂliur@@@llé&ﬁ%‘ (ANEC, Qﬁﬁﬁﬁﬁa% ¥iAg. WHi?ﬁ‘fse large B-cell
pliications are herein incorporated by reference in

lymphcvn%ﬂme g\’ﬁI:JfI%ItQLZ 6ACRES Bamesobtadmd fagmilleutecbh Sammlung von
MikeodgggipE fod ReeEin Oinaf oS P RRhele SiPpoSRl, AN cel lines

were detefRingd lt@beﬁmybyplaﬁﬁze f1e8 &9 al DNAtfluoeddhiré 8t ¥tafikdENF Bionique
Italics: Linker seguence Underline : CDR sequences
Testinghakaratqries, Saranac/kakeY). Each cell line was maintained in RPMI 1640
medium supplemented with 10% fetal bovine serum (FBS), 10 mM HEPES (N-2-
hydroxyethylpiperazine-N’-2-ethanesulfonic acid), | mM sodium pyruvate, 0.2% glucose,
penicillin G sodium (100 U/ml), streptomycin sulfate (100 pg/m), and L-glutamine (2mM).
Before use, viable cells were isolated by centrifugation (30 min at 1000 x g) using a

Lymphoprep (Axis Shield PoC AS, Oslo, Norway) density gradient.

68



10

15

20

25

El VLTOSPATLSLSPGERATLSC RASQSVSYl V WYOOKPGOAPRLLI'Y

APSNLAS G PARFSGS GSGTDFTLTI SSLEPEDFAVYYC OOWNSFNPPT
WORGEABMBI J) CEGSCEEGESGEEGTGEYQLY 2L m 9- PCT/US2008/007464

QSGAEVKKPGESLKI SCKGSGYSFTSYNIVHW 18011 3 5n8

VRONBRKGLEWMGAI YPGNGDTSYNOKFKG

QVITSADKSI STAYLQASSLKASDTAMYYCAR SYYSNSYWYFDL

VIO L \Aarsge ( BEBY Dni@ul (hudd) vhitOGFATE 8) sPeRAdinStfrom Charles

River I&%@%ﬁ Mgflggggp R i APSNLAS %dFl)r/i\ Ir_\;lFlaox ator units and

providéd Wiklsteete mmm ut the studies.
EVKKPCGESLKI SCKGSGYSFT SYNMVHW/I 18008 2Lnb 2H5

GKGLEWMEAI YPGNGDTSYNOKFKG OVTI SA

e T
YD L T el i s

GQGTKVEP fyamdeeasCO0EECEEE GEVQLY 2Ll 9-  Specifics

OSGAEVRKRRGESLET SCRGSGYSFT SYNVAW T U 3 Mouse

| YPGNGDTSYNOKFKG udes
QVTI SADK YLQ/\BSLKASDTAMYYCAR &,‘{Y% R;Qf E&ﬁ Imington, MA

\%ﬁiﬁf%ﬁ%&@mnscmsqsvsw Vv W%@APRLLI Y

GSGT DFTLTI SSLEPEDF AVYYC FNPPT
oS &S EGEESCEEG GEV(l\ﬁ to 8 week old, Balb/c nudes (female)
OSGAEVKKIWESQ‘KI SCKGSGYSFT SYNVH W 009 2LA8g2+53
VROVPAR@e RS ved:YPGNGDTSYNOKFKG 05 February 2007
Acclimation Period: 1 week minimum

APS

Immunofluorescence (IFA)

[0246]) Ramos or WSU-DLCL2 cells were plated at 500,000 cells per well on Poly-
D-Lysine 8 well culture slides (BD BioCoat cat # 354632) and grown overnight. The
following day, cells were incubated with 100nM RITUXAN®, trastuzumab, or 018011 for 30
minutes at 37°C in the presence of 5% CO,. Cells were then fixed with 3.75% formaldehyde

and 0.2M sucrose in PBS. Cells were re-hydrated by washing with PBS (3x5 minutes) and
then incubating in 0.1 M glycine in PBS for 10 minutes. Cells were blocked with 3% BSA/
PBS for 1 hour. All subsequent steps were conducted in the dark. Specific binding was
analyzed using fluorescein (FITC) goat anti-human IgG, Fcy fragment specific at 1:100
dilution in 1% BSA/ PBS for 30 minutes at 37°C (Jackson ImmunoResearch Labs cat# 109-
095-008). Some slides were also stained with R-PE anti mouse CD31 (Caltag Laboratories).
To separate the chamber and slide, chambers were soaked in 70% MEOH for 2 min taking
care not to expose the cells. A drop of mounting media with DAPI counterstain (ProLong
anti-fade reagent with DAPI, Invitrogen cat # P36931) was added to each chamber with a
cover slip. Immunofluorescence was evaluated using a fluorescent microscope (Nikon

Ecliplse E400). To allow direct comparisons, all images were obtained using the same
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QVTI SADKSI STAYLQASSLKASDTAMYYCA RWYYSNSYWYFDL
WERGTLVTVSS (SEQ I D NO: 4)

wOEhd1EEBATL SL SPGERATL SCRASOSVSSYVH PCT/US2008/007464
WYOOKPGOAPRLLI YAPSNLASG PARFSGSGS

param&%?i@}%%lkt?@qE(l,:(> o mﬁW@éEﬁtc.). Images were acquired with a Spot

RT SliG&@ED4FHoaTEsRin SBAASES; TRGHEMBMMUE, MI) digital camera and processed using

| SRONSKNTL YL TAVYYCA KSYYSNSYWYFDL WGRGTLVTVSS
Spot Adyprg of V‘N@)‘DB%&% HRICOINEFe VK3 VH

El VLTQSPATLSLSPGERATLSC RASSSVSSYMH W YOQKPGQAPRLLI Y

APSNLAS G PARFSGSGSGTD FTLTI SSLEPEDFAVYYC OOWSFNPPT

FGOGTKV El KDGG(BGGG(BGGG(BSQ\/@VQSGAEVKKP

o Rli‘é&{\fél\bth F(r égﬁﬂ@ wéTé/ &&E@th@xwf’ Bamos cells

El VLTOSPATLSLSPGERATLSC RASSSVSYM W YQOKPGOAPRLLIY

suspenAF@MMStr@eb(&hﬂQ@m Hymmedlpzslsmedam Oy diled 1:1 in
CEGSSO

vehlcleﬁde\ﬂISD$YJ\R]<IHB®AN®'NﬂH§ﬁIEuﬁ'£BTWN’EbSﬁhﬁ‘&ﬁﬁTxAMWéﬂNﬁon blndmg

controﬁgr ??@1‘%%%393?‘&&%@% nding coptrol) were administered iv
(0.2 mIffAHE %E‘M-ﬂaﬁ velm RS nfduE AR RS Fre excised after 24 or 96 h for

analysis. Tumors were weighed at time of necropsy. Excised tumors were snap frozen in

embedding medium (O.T.C. compound, Tissue-Tek cat# 4583, Sakura Fintec Torrance, CA)
and stored at —80°C. Four micron frozen sections were cut with a microtome (Tissue-Tek
Cryo 2000). Sections were air dried for thirty minutes and stored at —80°C. Sections were

then fixed and processed as described according to the IFA protocol (3.1).

Tumor Tissue Digestion and Flow Cvtometry

[0248] Tumors were excised and minced into 1-2 mm pieces. Tumor pieces were
digested with Type 4 collagenase treatment (Worthington, Lakewood, NJ) by adding 2 ml of
a 2 mg/ml stock to the tumor pieces for 30 min at 37°C. Cells were titerated, spun down to
collect the cells, and then resuspended in fresh culture media. Binding to the dispersed tumor
cells by 018011, RITUXAN® or trastuzumab was then assessed by flow cytometry as

described in Example 1.

Results

Intratumoral Accumulation into Subcutaneous Xenografts

[0249] Mice with WSU-DLCL2 subcutaneous xenografts (tumor mass between 130

mg to 270 mg) were administered 018011, RITUXAN®, or trastuzumab (0.5 mg/ mouse iv)
and tumors were excised for IFA 24 h later. Staining for 018011 tended to be more diffuse
than that of RITUXAN®. RITUXAN® staining appeared more punctuate and intense and
not as diffuse as that of 018011. Sections were also stained for blood vessels (CD31).
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DFTLTI SSLEPEDFAVYYC OOW SNPPTF GOGTK

VEI KDGEGSGEEEECEEESSQVQL VQSGAEVK KPGASVKVSCKASGYTFT
wOoHRMEROAPGO Lm 2H GLEWMG Al YPGNGDT SYNOKFK@ARMIdYTd8iah 7464

STSTVYMELSSLRSEDTAVYYCAR VWYYSNSYWYFDL WGRGTLVTVSS

Neithe{ g3 el 8 he il ioAFatah oL ERas otk WP RP Y difse decp into

the tunf6f DMikcd Woti AREDDEAMY KGh@AsSNPPR hgisuse iv of 018011 and

RITUXANGH Trebtbe eors (FheDASTENRID AMB-HUB I N Renonsizscd

stamm% L) \1}@1; g@%@%&@@%ﬁﬁ&w %ugﬁ\ﬂé’ﬁ@r agent was as

intensearmffmmmmgﬁgmwsmvmms mg treatment groups.

W% PMAPSN&W s AR or mass between 100 mg and

2 RMUNVAN@EMsThzumab (all human IgG1) at 1
SVKVSCKASGYTFTSYNI\/I—N\X/ROAPGOGLEW LM 2
mg/mopgeAN ARANEDPS YRR ERER A4 PgThafter the injection of the agents. Both

01801 1@1@?@&%@{%@%@%@%@%{%& {03t Bame after

either 24QOKI8GBOATRL Lalr YA HSNIbAGCh A deGising WSU-DLCL?2 xenografts, 018011
DFTLTI SSLEPEDFAVYYCOOWSFNPPT
staining gppesrsdie e mryﬁg XAN®, which was more punctuate

and int&R @Wﬁ\{%@g\m&;@gw&ﬁ}%&%k%d staining. Part of each

xenogrﬂ'ﬂvﬂ‘ ROESFST IorNEASSLREEETAANYIBAtime of excision and then the presence of
018011, RITUXAN®), or trastuzumab bound to xenografts-derived cells was analyzed by

flow cytometry (Figure 26). The flow cytometric profile suggested that both 018011 and
RITUXAN® were detected bound on the cell surface of the xenograft-derived cells. Binding
of 018011 and RITUXAN® was quantitatively similar. Cells from the xenografts isolated 96
hr after the iv injection of 018011 or RITUXAN® had higher levels of the CD20-binder than
those isolated 24 hr after the same treatment. There was no detectable 018011 or
RITUXAN® bound to xenografts-derived cells isolated 2 hr after the iv injection of either
agent (data not presented). When the dose of each agent was reduced to 0.5 mg/mouse iv, it
appeared that the staining intensity of 018011 was slightly enhanced in 2 separate studies
(assessed at 24 h post dose) relative to RITUXAN®, though this was not quantifiable under
the conditions of the study. Tumor mass was between 290 mg and 420 mg for mice used for
generating results in and between 820 mg and 3000 mg for mice used in generating the
results in. It appears, therefore, that tumor size did not significantly affect the tumor
accumulation of either agent since results observed in were comparable while tumor masses
were considerably larger in the second of the studies. When mice were treated with lower
doses of either CD20 targeting agent (0.05, 0.1, or 0.2 mg/mouse iv), no 018011 was
detectable while minimal staining of RITUXAN® was observed at the 0.1 and 0.2 mg dose
groups (data not presented).

Example 6. Growth Inhibition
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RSVYYSN. YWYFDLWGRGTLVTVSS (SEQ I D NO 11)
El VLTOSPATLSLSPGERATLSCRASSSVSYM
wOoWIeEXSSAAPRLLI YAl SNLASG PARFSGSG PCT/US2008/007464
SGIDFTLTI SSLEPEDFAVYYCQOW SNPPTF :
GEGEGSGEEESSQVQLY
Growt £ SCKASGYTETSYNVH
[0251] WIROMNRGEEVENMEBRICY PEAGRESSRDMENGRIT $MeRDES d g (BtvElcgs LR stson,

WI). @I‘R}Eﬁt(g gﬂF\:f g_@ggﬁﬁ{vwﬁ’{% & Wvﬁgre(dSpErgduc?by 1ntact2)

mitoch¥WEAdFSIRARIRIE LIRPRNLIAPE I PARARER®Dr of viable cells in culture. For each
GTDFTLTI SSL EPEDFAVYYC@NI’ SNPPTFGQ

of the KA ¢abbatRaREESHECEEEBNYEL XMaDRG//ptical density of the colored product

derlve%%\é&v%g%pg%gﬁgwﬁﬁl\%i‘gflwgs%abhshed to estimate an

appropiRhit I AMNEYEInG Je RSED TR YCAR tIRAYSE e MMWIELIn WEWeTLAIhES Tt a density
NG . 13) El VLTOSPATLSLSPGERATLSCRASOSVSYVH

of 10 O&Q@gﬂb@ﬁpﬂ@mw&pﬁﬂggg@m&m:m line. After seeding, the cells were

expose@%&ﬁg W@@ or RITUXAN® and, after a 96 hr

incubatiSAEMCHAGAS\HAMSCKA B BarSi vt/ bO1RirervaR dietermined.
ROAPGQGL EWMGAI YPGNGDTSYNOKFKGRV
TMTRDTSTSTVYMEL SSLRSEDTAVYYCA

[0252] R%%%Mcw&&s%lo\ﬁvﬁﬁoﬁ REWX RN witdanti-human Ig\((} Fc antibody
El VLTOSPATLSLSPGERATLSC RASOSVSYMH WYQOKPGQAPRLL

was assgsserusn e ppidrscEdslcEPhrericlysig) | CoYsEMPRT Cell

membraes o%@éﬁbé%ﬁ%%?%%ﬁ@% stain nuclear DNA whereas cell

membranes of viable cells are impermeable to PI and thus PI cannot stain their nuclear DNA.

To this end, thirty thousand BCL were plated in 96 well microtiter plates with increasing
concentrations of 018011 or RITUXAN® followed by the addition of goat anti-human IgG
Fc antibody (Jackson Immunoresearch) at either 1 or 10 pg/ml and incubation at 37° C for 24
h. After the incubation, cell viability was measured flow cytometrically by PI exclusion.

Data analysis was conducted using the CellQuest program (Becton-Dickinson).

Growth Inhibitory Effect of 018011 Against Human B-Lymphoma Cells
[0253] The ability of 018011 to inhibit the growth of various B-lymphoma cell lines
was evaluated in vitro and was compared to that of RITUXAN® and TRU-015. Six human

CD20+ B-cell lines were cultured for 96 hr with increasing concentrations of individual
CD20-binders after which the viable cell number in each culture was enumerated. As shown
in Figure 27, neither 018011, TRU-015, nor RITUXAN® directly caused biologically
meaningful growth inhibition in 5 out of the 6 B-lymphoma cell lines studied. The exception
was the SU-DHL4 B-cell line whose growth was inhibited in a dose-dependent manner by
TRU-015 and RITUXAN® but not significantly by 018011. Thus, the expression of CD20 is
necessary but not sufficient to ensure the direct inhibition of BCL by any of the CD20-
binders. Factors other than the degree of surface expression of CD20 govern the

susceptibility of B-lymphoma cells to these anti-CD20 agents. Cross-linking 018011 or
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EVKKPGASVKVSCKASGYTFT SYNVH W/ROA Lnb-|1 2HmB PGOGLEWMG
Al YPGNGDTSYNOKFKG RVTMI RDTSTSTVYMELSSLRSEDTAVYYCAR
WO0WYEMAYWIFDL WGRGTLVTVSS (SEQ I D NGO 15) PCT/US2008/007464
El VL TQSPATL SLSPGERATL SCRASOSVSYIVH
RITUMM%@%eYW@mmmK{%EG Fc enhanced the cytotoxic
GIDFTLTI SSLEPEDFAVYYCQOWSFNPPTFGO GTKVEI KZ
activity OeStaaEEAEIBus38TNVQ VOSGA
EVKKPGASVKVSCKASGYTFTSYNVHWROA Lnb-2 2Hn%
PGQGLEVWMGAI YPGNGDT SYNOKFKGRVTMI
541 STMY Mabliakiomt; [PhaWs datpateny ¥SNANS AW Eetelh MEYiporated by
?giE—Q-'il D NgE 16) FJV@TOSPATL?LSPGE%X‘% L SCRASOSVSYMVH
referengly QPTEAPRLY ovhpsamasde prsASembgndividual publication, patent or patent

applica%%}#%%%é@@@%@o be incorporated by reference in its

entiretiEVKKPGASVKVSCKASGYTFTSYNVHWRQA Lnb- 3 2Hb
PGOGLEWVGAI YPGNGDT SYNOKFKGRVTMT
RDTSTSTVYMELSSLRSEDTAVYYCAR SVYY. NSYWYFDLWGRGTLVTVSS
(SEQ ID NO 17) EI VLTOSPATLSLSPGERATLSCRASOSVSYNH
WYOQKPGQAPRLLI YAPSNLASG PARFSGSG
SGTDFTLTI SSLEPEDFAVYYCOOM SNPPTF  GQGTKVE! KDGGGSGGGES
GGGGSSQVQLY QSGAEVKKPGASVKVSCKASGYTFTSYNVH 2Ln6 2Hm
VWROAPGOGLEWG Al YPGNGDTSYNOKFKG
RVTMIRDTSTSTVYMELSSLRSEDTAVYYCAR SVYYSN. YWYFDL
WGRGTLVTVSS (SEQ | D NO. 18)
El VL TOSPATL SLSPGERATL SCRASCSVSYMH
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WOQKPGOAPRLLI YAPSNLASG PARFSGSGS
GTDFTLTI SSLEPEDFAVYYCOQA SNPPTFGO
WK/ 143 GGGSGGEEGESGEEESSQVQL VOQSGA PCT/US2008/007464
EVKKPGASVKVSCKASGYTFTSYNVHW/ROA Lnb-1 2HnS
PGOGLEWMGAI YPGNGDTSYNOKFKGRVTMT
RDTSTSTVYMELSSLRSEDTAVYYCAR S. YYSNSYWFDLWGRGTLVTVSS
(SEQ ID NO 19) El VLTOSPAELQUENERSTLSCRASOSVSYNMH
WQOKPGQAPRLLI YAPSNLASG PARFSGSGS
. GTDFETLTI SSLEPEDFAVYYCQOM SNPPTFGO
Italics CérTWE I RO CBEE:SGEEESGEEGESSQVQL VOSGA
Underline: (ABRSeRYERSCASCYTFTSYNVHWROA Ln6- 2 2Hm
PGOGLEWMGAI YPGNGDTSYNQKFKGRVTMT
ConstryrDYSMSTVYMEL SSLRSEDTAVYYCAR V. YYSNSYWYFDLWERGTLVTVSS
(SEQ | D NK20) BIHA TOSPATLSLSPGERATLSC RASOSVSYMH

WYOKPGQAPRLLI'Y APSNLABY CrORRAIESESPGERATLSCRASQSVSYIV
SGTDFTLTI SSLEPEDFAVYY G/ CONSNRTA PRET ITA IS GIPARFSGS

QGTKVEI KDAGEGESGEEEEGEEEG PEDFAVYYCOQWSFNPPT
GAEVKKPGASVKVSCKASGYTE AR DG EVOLY
Al YP S FKG RVT]

18011 SVYY. NS [ 2ER63

TOSPATL SLSPGERATL SCRY
\%{VL SS PREL?Y%SNL ABY BRARKSSTAYLQWSSLKASDTAMY YCAR

SGTDFTLTI SSLEPEDFAVYYSXXSNSWWIYFDLWGRGTLVTVSS

QGTKVE!l KZ) GGGSGGGGSGREESSQVQLVQS

GAEVKKPGASVKVSCKASGYTESEEYRVENGY: 1) M7 2HM

ROAPGOGL EWVGAI YPGNGDTSYNOKFKGR
EIVLTQSPATLSLSPGERATLSCRASQSVSYMH
WYQQKPGQAPRLLIY APSNLASGIPARFSGSGS
GTDFTLTISSLEPEDFAVYYCQQWSFNPPTFGQ
GTKVEIKDGGGSGGGGSGGGGTGEVQLVQSGA
EVKKPGESLKISCK GSGYSFTSYNMHWVRQMP

18008 2Lm5  2HS GKGLEWMGAIYPGNGDTSYNQKFKGQVTISA

DKSISTAYLQWSSLKASDTAMYYCAR
VVYYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:2)

EIVLTQSPATLSLSPGERATLSCRASQSVSYIV
WYQQKPGQAPRLLIYAPSNLASGIPARFSGSG
SGTDFTLTISSLEPEDFAVYYCQQWSFNPPTF
GQGTKVEIKDGGGSGGGGSGGGGTGEVQLV
18010 2Lm19- 2HS QSGAEVKKPGESLKISCKGSGYSFTSYNMHW
3 VRQMPGKGLEWMGAIYPGNGDTSYNQKFKG
QVTISADKSISTAYLQWSSLKASDTAMYYCAR

VYVYYSNSYWYFDLWGRGTLVTVSS

(SEQID NO:3)
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VTMIRDTSTSTVYMELSSLRSEDTAVYYCAR
SVYYSN. YWYFDLWGRGTLVTVSS (SEQ | D NO 22)
WO IRSEBAT L SL SPGERATL SCRASSSVSYM PCT/US2008/007464

WYOQKPGOAPRLLI YAI SNLASG PARFSGSG
SGTDETLTI SSLEPEDFAVYYGO0) , . SOSVSYIV
w‘ §@$J%WSGS

PEDFAVYYCQQWSFNPPT

GGGGSGGEGEG - SQVQLY GS
L GGSGGGGTGEVQLV

WGRGTL
g‘:’mggpmg%p@%n SESLK{SCKGSGYSFTSYNMHW

18009 \\yQOKPGRIPFL LI PR Ayg@wﬁg@gEWMGAIYPGNGDTSYNOKFKG
SGTDFTLTI SSLEPEDFAVYYQYXIACaNM-SFAYLQWSSLKASDTAMYYCA
QGTKVElI KDGGGSGGEEESGECRIVUSKSY WYFDLWGRGTLVTVSS
GAEVKKPGASVKVSCKASGYTFTSYNVHW LMD 2HM
ROAPGOGL EVWIGAI YPGNGDT 8YINGHBKEB:4)

VTMIRDTSTSTVYMEL SSLRSEDTAVYYCAR

SVYYSN. Y\/WFDLWBRGTLVT‘Eii@L(r RATR SYSPEHRATLSCRASQSVSSYMH

El VL TOSPATL SLSPGERATL 3" GUNPRLLIY APSNLASGIPARFSGSGS
VWQRKPGRAPRLLI YAI SNLA SSSPEPEDFAVYYCQOWSFNPPTFG

g%}gﬁzlz)s ?;E;(E;ECEEIF;?;\SNY L GSGGGGSGGGGTGEVQLLES
SGFTFSSYNMHWVR

S
2LmS5 %@g@f e ARGk WV S ATY PCNGDTSYNQKFKGRFT

VTMIRDTSTSTVYMEL SSL RSERIAMSKNTL YLQMNSLRAEDTAVYYCA
RSVYYSN. YWYFDLWGRGTL VKESY SIS HW DFDLWGRGTLVTVSS

NO: 25) El VLTOSPATLSLSPGERATLSC RASSSVSYM
WYOOKPGOAPRLLI Y Al SNLESEGIPARSSESG

SGTDFTLTI SSLEPEDFAVYYC OOW SNPI T FG

Construct Name
VK3 VH1

EIVLTQSPATLSLSPGERATLSCRASSSVSSYMHW
YQQKPGQAPRLLIYAPSNLASGIPARFSGSGSGTD
FTLTISSLEPEDFAVYYCQQWSFNPPTFGQGTKV
EIKDGGGSGGGGSGGGGSSQVQLVQSGAEVKKP
GASVKVSCKASGYTFTSYNMHWVRQAPGQGLE

2L 2Hm WMGAIYPGNGDTSYNQKFKGRVTMTRDTSTST
VYMELSSLRSEDTAVYYCARSVYYSN.YWYFDL
WGRGTLVTVSS

(SEQ ID NO:6)

EIVLTQSPATLSLSPGERATLSCRASSSVSYMIW
YQQKPGQAPRLLIYAISNLASGIPARFSGSGSGT
DFTLTISSLEPEDFAVYYCQQWISNPPTFGQGTK
VEIKDGGGSGGGGSGGGGSSQVQLVQSGAEVK
KPGASVKVSCKASGYTFTSYNMHWVRQAPGQ
2Lm 2Hm GLEWMGAIYPGNGDTSYNQKFKGRVTMTRDT
STSTVYMELSSLRSEDTAVYYCAR
SVYYSN.YWYFDLWGRGTLVTVSS

(SEQID NO:7)
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QGTKVE! KDGGGSGEGEGESGEEGESSQVQLVQS
GAEVKKPGASVKVSCKASGYTFT SYNVH W/ L | 2Hm ROAPGOGLEWG
WOMOYPEEITSYNOKFKG R VTMIRDTSTSTVYNMEL SSLRSEDT AR GARS/007464

SVYYSN. YWYFDL WGRGTL VTVSS (SEQ I D NO 26)

El VLTOSPATLS SCRASSSVSYMIW
WY OOKPGOAPRL SGIPARFSGSGSGT
g %;LE SSL NI ERENER WISNPPTFGQGTK
GAEVKKPGASV 4 GSQ 4V QSGAEVK

ROAPGOGL EWWGRIPAASNAS VSR G FTSYNMHWVRQAPGQ

2Ly TV RD2ET STVAUE VNI GREEAGNGRESY NQKFKGRVTMTRDT
SVYYSN. YWFDSWSRGMMELSSLRSED TAV TR
El VL TQSPATL SVSPCERNSYSCY REEOBERGFL VWUSKPGOAPRLLI Y
APSNLAS G PARFSGSGS GTDFTLTI SSLEPEDFAVYYC OOW SNPPTF

GOG TKVEI KDCWWSSQ\/QVQSGAE
VKKPGASVKVSCKASGYTFT SYNVH W/ROAP L 3 2Hm GOGLEWMG

Al YPGNGDT SYNBIRTKE ggg }F%WR
SVYYSN.  YWYF }2 » i) SGSGS

El VLTQSPATLS AL SORBS VSR C0 O WISNPPTFGOG

VGV'I{DFTETI SEEL GSSQVQLVQSGAE

GTKVEI KL TSYNMHWVRQAP
2L m\ kK pERBYKYVSERAGEW L RVIMTRD

PGOGL EWWGAI YBEREDYSWEKBEERSEMTAVYYCAR
RDTSTSTVYMEL SEYRSHD VAW YYDV SRGBMNY YWRSDL WGRGTLVTVSS

(SEQ ID NO:9)

EIVLTQSPATLSLSPGERATLSCRASQSSVSYMH
WYQQKPGQAPRLLIYAPSNLASGIPARFSGSGSG
TDFTLTISSLEPEDFAVYYCQOQWISNPPTFGQGTK
VEIKDGGGSGGGGSGGGGSSQVQLVQSGAEVKKP
GASVKVSCKASGYTFTSYNMHWVRQAPGQGLEW

2Lml 2H MGAIYPGNGDTSYNOQKFKGRVTMTRDTSTSTVY
MELSSLRSEDTAVYYCARVVYYSNSYWYFDLW
GRGTLVTVSS

(SEQ ID NO:10)

EIVLTQSPATLSLSPGERATLSCRASQSVSYMIW
YQQKPGQAPRLLIYAISNLASGIPARFSGSGSGT
DFTLTISSLEPEDFAVYYCQQWSFNPPTFGQGTK
VEIKDGGGSGGGGSGGGGSSQVQLVQSGAEVK
KPGASVKVSCKASGYTFTSYNMHWVRQA
2Lm2 2Hm  PGQGLEWMGAIYPGNGDTSYNQKFKGRYV
TMTRDTSTSTVYMELSSLRSEDTAVYYCA
RSVYYSN.YWYFDLWGRGTLVTVSS

(SEQ ID NO:11)

EIVLTQSPATLSLSPGERATLSCRASSSVSYMI
WYQQKPGQAPRLLIYAISNLASGIPARFSGSG
SGTDFTLTISSLEPEDFAVYYCQQWTSNPPTF
GQGTKVEIKDGGGSGGGGSGGGGSSQVQLV
QSGAEVKKPGASVKVSCKASGYTFTSYNMH
WVRQAPGQGLEWMGAIYPGNGDTSYNQKFKG

2L m3 2Hm
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(SEQ I D NO 29) EI VLTOSPATLSLSPGERATLSCRASCOSVSYI HW
YQOKPGOAPRLLI YAPSNLASGE PARFSGSGSG Lm 5 2Hm
wol10bsi156113SL EPEDFAVYYCOOW SNPPTFGOG PCT/US2008/007464

TKVEI KDGGGSGGGGSGGG(BSQ\/QVQSGA
NPIR AdY TAVYYCA
SE%%WEL S3LRSEDTAV
'Y NO 30)

EVKKPGASVKVS

APGOGL EWVGAI

El VLTOSPATLS RASSSVSYM—| VWOOKPGOAPRLLI Y
APSNLAS G PA@@%%%&TLTI SSLEPEDFAVYYC OOWBFNPPT FG
QGTKVEl KDGGGSGGEGESGREEESS Y

GAEVKKPGASVKEEEKRQSPHE FLACRANQSVSSYMH

ROAPGOGL EWWGWY QRENRGRAPROKEKARSNLASGIPARFSGSGS
VTMIRDTSTSTVGIRFELHSSDEREDRARY 3 COGNISNERLFGQ
WERGTLVTVSS GIKY EIBNIGHIG GHEASGORFPGT ESVERGERSTIASC
RASOSVSYLS WEORKEGARRIK YV SCRASU B T3 PARAIGBER QA
2LmaGT Wﬁﬁhswmmﬁw KFKGRVTMT
AT S oL AR
ROAPGOGL ‘”“53& 7
WWRDTSTSTV{%%@S TAVYYCA S, YYSNSYWYFDL

WGRGTLVTVSS éZ) El VLTOSPATLSLSPGERATLSC

RASOSVSYLT WOOKPGOAPRLL] Y APSNLAS Gl PARFSGSG
SGTDFTLTI SSLEPERFRHE TEGCRASQSVSYMH

QGTKVEI K IYARSNLASGIPARFSGSG
SGTDFTLTISSLEPEDFAVYYCQQWSFNPPTFG

QGTKVEIKDGGGSGGGGSGGGGSSQVQLVQS
GAEVKKPGASVKVSCKASGYTFTSYNMHWV
2LmS 2Hm  RQAPGQGLEWMGAIYPGNGDTSYNQKFKGRV
TMTRDTSTSTVYMELSSLRSEDTAVYYCA
RSVYYSN.YWYFDLWGRGTLVTVSS

(SEQ ID NO:14)

EIVLTQSPATLSLSPGERATLSCRASQSVSYMH
WYQQKPGQAPRLLIYAPSNLASGIPARFSGSGS
GTDFTLTISSLEPEDFAVYYCQQOWSFNPPTFGQ
GTKVEIKDGGGSGGGGSGGGGSSQVQLVQSGA
EVKKPGASVKVSCKASGYTFTSYNMHWVRQA
2Lm5-1 2Hm3 PGQGLEWMGAIYPGNGDTSYNQKFKGRVTMT
RDTSTSTVYMELSSLRSEDTAVYYCAR
S.YYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:15)

EIVLTQSPATLSLSPGERATLSCRASQSVSYMH
WYQQKPGQAPRLLIYAPSNLASGIPARFSGSGS
GTDFTLTISSLEPEDFAVYYCQQWSFNPPTFGQ
GTKVEIKDGGGSGGGGSGGGGSSQVQLVQSGA
EVKKPGASVKVSCKASGYTFTSYNMHWVRQA
2LmS-2 2Hm4 PGQGLEWMGAIYPGNGDTSYNOQKFKGRVTMT
RDTSTSTVYMELSSLRSEDTAVYYCAR
V.YYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:16)

77



GAEVKKPGASVKVSCKASGYTFT SYNVHW Lnl 7-4 2Hn8

RQAPGOGLEWMG Al YPGNGDTSYNQKFKG R
woVHIMIROTSTSTVYMELSSLRSEDTAVYYCAR S. YYSNSYWYFDlpCT/US2008/007464

WGERGTLVTVSS ( SEQ | D NO 33)

El VL TOSPATL S %5’ '¢ St ¥LSCRASOSVSYMH
gggﬁ?%gﬁé _ ’ 3 5‘ R L YAFSNLASGIPARFSGSGS
F-
GTKVEPCDGGGSEEY 'é PSS w% AKX Y CQQWSENPPTFGQ
EVKKPGASVKVSERASEYTETS UL To7e 5’.‘."5 ﬁng%%sSGA
PGOGL EVWGAI YPOEH SANOKFKERIA Y RQA
2Lm5%§)TST§HMEL£§LQ@éE)W P X BCNGRDERAWUETROIGMFTVSS

(SEQ | D NO 3RF SASTOSPMAIS BRSEITASORACABYSYL H

W OOKPGOAPRL EMYARSINYABGIHPHERRSGBBGILVTVSS

SGTDFTLTI SSLEPEDFAVYYCOONSFNPPTFG
QGTKVE! | COCGEIPESIRGIGP QVQLVQAS
GAEVKKPGASVKVSCKASGYTFTSYNVHW Ll 7-8 2HnSB

ROAPGOGL EWWGINY PR R&IW@ATLSCRAS SVSYMH
VTMIRDTSTSTVA ML SR SE bR %s%ﬂ@f M
WGRGTLVTVSS . AL00A0

El VLTOSPATLS[LL.SP YCQOWTSNPPTF

GGGGSSQVQLV
SGTDFTLTI SSL R ASGYTFTSYNMH

NS 5
ZLWMRD@&@M%%YPGNGDTSYNOKFKG
OSGAEVKKPGASHAIREKRETBISTE LSHLRSEDTAVYYCAR
VWROAPGOGL EVWSVAT WG YEYNCWICKR G2 L XA S
GRVTMTRDTSTSTVYMELSSLRSEDTAVYYCA RS. YYSNSYW
YFDLWGRGTL VTR (SE®I18) NO 36)

EIVLTQSPATLSLSPGERATLSCRASQSVSYMH
WYQQKPGQAPRLLIYAPSNLASGIPARFSGSGS-
GTDFTLTISSLEPEDFAVYYCQOWTSNPPTFGQ
GTKVEIKDGGGSGGGGSGGGGSSQVQLVQSGA
EVKKPGASVKVSCKASGYTFTSYNMHWVRQA
2Lm6-1 2Hm3 PGQGLEWMGAIYPGNGDTSYNQKFKGRVTMT
RDTSTSTVYMELSSLRSEDTAVYYCAR
S.YYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:19)

EIVLTQSPATLSLSPGERATLSCRASQSVSYMH
WYQQKPGQAPRLLIYAPSNLASGIPARFSGSGS
GTDFTLTISSLEPEDFAVYYCQOQOWTSNPPTFGQ
GTKVEIKDGGGSGGGGSGGGGSSQVQLVQSGA
EVKKPGASVKVSCKASGYTFTSYNMHWVRQA
2Lm6-2 2Hm4 PGQGLEWMGAIYPGNGDTSYNQKFKGRVTMT
RDTSTSTVYMELSSLRSEDTAVYYCAR
V.YYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:20)

EIVLTQSPATLSLSPGERATLSCRASQSVSYMH
WYQQKPGQAPRLLIYAPSNLASGIPARFSGSG
SGTDFTLTISSLEPEDFAVYYCQQWTSNPPTFG
QGTKVEIKDGGGSGGGGSGGGGSSQVQLVQS
GAEVKKPGASVKVSCKASGYTFTSYNMHWV
RQAPGQGLEWMGAIYPGNGDTSYNQKFKGR

2Lm6-3 2HmS
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El VLTOSPATLSLSPGERATLSCRASOSVSYLA
WYOOKPGOAPRLLI YAPSNLASG PARFSGSG

woSedddsétabl SSLEPEDFAVYYCOOWSFNPPTFG PCT/US2008/007464
QGTKVE! | CDGG(BGGG(BGGG(BSQ\/QVQS

S
ST NSAARYEDLWERGTL

VTVSS ( SEQ | El VL TOSPATL SLSPGERATL SCRASSSVSYLA
W{(I](PEEOA(F?RL LfrE&r@l\R@@@ PARFSGSG
SGTDFTLTI SSLEPEDFAVYYCOOWSFNPPTFG
QGTKVE! | CDGGESEEERSBATESESPGERETLSCRASSSVSYMH
GAEVKKPGASVKVSTRABRGRASRUVHVIA TSHNBA SGIPHBFSGSG
ROAPGOGL EWWGS GIPEKETISSNEREREA VY YCQQWTSNPPTFG
VTMIRDT STSTVHGLISSE BSBTRSAYCH S8 FFEISSHMBIN QS
WGRGTLVTVSS @EE&/K@PMS%@KVSCKASGYTFTSYNMHWV

2Lm7 VLTORRATL SRejXE WWGNGDTSYNOKFKGR

VWOOKPGOAPRL b » . AVYYCAR
FGQGTKVE! KDGEG-SE363 éTEér%g‘;s e

q: ARG

GSGTDFTLTI SS A
ﬂ?‘..-@i{'_t_& L1

OSGAEVKKPGAS TSYNM—|
V\X/ROAPGOGLE\/\Kﬁ‘ﬁ%@f@éTZ YNOKFKGRVTMTIRDTSTSTVYMEL SSLRSE
DTAVYYCAR S. YYSNSYWYFDL WGRGTLVTVSS ( SEQ | D NO. 39)
El VL TOSPATL SESPEERAPASERASESERABLSCRASSSVSYMI
W QOKPGOAPRL W YRR GQEPRARFSAISNLASGIPARFSGSG
SGTDFTLTI SSLEPADHENYNSSURRBERFAIVGY CQOWISNPYTF
QGTKVE! Kl ) GCOCREIXKSBRGERIVSE IO SGGGGSSQVQLY
GAEVKKPGASVKSOHISEKPTRA SRS AKTA 8 64 THIEYNMH

2L mSOAPCEEVWEH VR N MSATYPGNGDTSYNQKFKG
VIMIRDTSTSTV§ AN ANE SSLRSEDTAVYYCA

RSVYYSN.YWYFDLWGRGTLVTVSS

(SEQ ID NO:23)

EIVLTQSPATLSLSPGERATLSCRASSSVSYMI
WYQQKPGQAPRLLIY AISNLASGIPARFSGSG
SGTDFTLTISSLEPEDFAVYYCQQWISNPFTFG
QGTKVEIKDGGGSGGGGSGGGGSSQVQLVQS
GAEVKKPGASVKVSCKASGYTFTSYNMHWYV
2Lm9 2Hm RQAPGQGLEWMGAIYPGNGDTSYNOQKFKGR
VIMTRDTSTSTVYMELSSLRSEDTAVYYCAR
SVYYSN.YWYFDLWGRGTLVTVSS

(SEQ ID NO:24)

EIVLTQSPATLSLSPGERATLSCRASSSVSYMI
WYQQKPGQAPRLLIYAISNLASGIPARFSGSG
SGTDFTLTISSLEPEDFAVYYCQQWISNPLTFG
QGTKVEIKDGGGSGGGGSGGGGSSQVQLVQS
GAEVKKPGASVKVSCKASGYTFTSYNMHWV
2Lm10 2Hm RQAPGQGLEWMGAIYPGNGDTSYNOKFKGR
VIMTRDTSTSTVYMELSSLRSEDTAVYYCA
RSVYYSN.YWYFDLWGRGTLVTVSS

(SEQ ID NO:25)
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S. YYSNSYWYFDLWGRGTLVTVSS (SEQ | D NO: 40)

El VLTQSPATLSLSPGERATLSC RASSSVSYLS W YOOKPGOAPRLLI'Y
WOARENLs65 3G PARFSGSGSG TDFTLTI SSLEPEDFAVYYC OOWSRINRR#08/007464

FGOG TKVEI KZ) GGG 1SGGGGSGGEEG 1SSQVQLVQSGAE

K POIERP AN OLE SO TR PO VG

Al YPGNGDTSYNGI Y88 Y ,' 1 4 ?1 PRI YCAR
S. YYSNSYWYFDL enl} , Py SNPITEG

WS R
OFTLT oot EPe R B AS R SR A TFTSYNMHWYV

2Lmijk) kpHim %%NGDTSYNGKFKGR
PGASVKVSCKAS@WTBDIW LROEDT 2Viyg CAR
VYIVEL SSLRSEDTAVYYCAR S, YYSNSYWWEDL VGRGTLVTVSS (SEQ I D

NG 42) El VLTGSRATDSIGRGERATLSC RASQEVSYI D W
YQKPGOAPRLLI Y APSNLAS Gl PARFSGSGSGT

DFTLTI SSLEPERFAVIGP AMBTNPREICOREERASOSVSYMH
VEI KZ) GGGS QRY P GARK KP RAGGYTFT
SYNMH WROAP &P BB FKG
RVTMIRDTST STVYNEL '

WERGTLVTVSS i % : SC

2umby T R Ep e ShgHODTSYRGRF G

VIMTRDTSTSTVYMELSSLRSEDTAVYYCAR

SVYYSN.YWYFDLWGRGTLVTVSS

(SEQ ID NO:27)

EIVLTQSPATLSLSPGERATLSCRASQSVSYMH
WYQQKPGQAPRLLIYAPSNLASGIPARFSGSGS
GTDFTLTISSLEPEDFAVYYCQQWISNPPTFGQG
TKVEIKDGGGSGGGGSGGGGSSQVQLVQSGAE
VKKPGASVKVSCKASGYTFTSYNMHWVRQAP
2Lm13 2Hm  GQGLEWMGAIYPGNGDTSYNQKFKGRVTMTR
DTSTSTVYMELSSLRSEDTAVYYCAR
SVYYSN.YWYFDLWGRGTLVTVSS

(SEQ ID NO:28)

EIVLTQSPATLSLSPGERATLSCRASQSVSYMH
WYQQKPGQAPRLLIYATSNLASGIPARFSGSGS
GTDFTLTISSLEPEDFAVYYCQOQWISNPPTFGQ
GTKVEIKDGGGSGGGGSGGGGSSQVQLVQSGA
EVKKPGASVKVSCKASGYTFTSYNMHWVRQA
2Lm14 2Hm PGQGLEWMGAIYPGNGDTSYNQKFKGRVTMT
RDTSTSTVYMELSSLRSEDTAVYYCAR
SVYYSN.YWYFDLWGRGTLVTVSS

(SEQ ID NO:29)

EIVLTQSPATLSLSPGERATLSCRASQSVSYIHW
YQQKPGQAPRLLIYAPSNLASGIPARFSGSGSG
TDFTLTISSLEPEDFAVYYCQQWISNPPTFGQG
TKVEIKDGGGSGGGGSGGGGSSQVQLVQSGA
EVKKPGASVKVSCKASGYTFTSYNMHWVRQ
APGQGLEWMGAIYPGNGDTSYNQKFKGRVT

2Lml15 2Hm
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3/ 4KVEl K GOGSGEGEGSGREESSQVQLVQSGAE
VKKPGASVKVSCKASGYTFTSYNVHWROAP 2LM.9- 2 2HVB
WO/ EMEAI YPGANGDTSYNOKFKGRVTMIR PCT/US2008/007464

DTSTSTVYMELSSLRSEDTAVYYCAR S. YYSNSYWYFDLWGRGTLVTVSS
g{ gggp&ggim@m@ww{mg@ﬁ%mmw (A
DPTLTI SOLEPERR AL SRR TV s
KVEI KDGG(BW%%V@GAEV KKPGASVKVSCKASGYTFT
SYNVHW/RQOAP OGLEWVG Al YPGNGDTSYNQKFKG
RVTMIRD TSTSTVYMELSSLRSEDTAVYYCAR S YYSNSYW(EDE VGRGTL
VTVSS (SEQ | BIKbT%gAéT ILALRESPRA L&
RASOSVSYI A REBIL\LIXWH’M%%&G
TDFTLTI SSLEPEGARFNT ISSNEPEPPA VEHCQQWSEFNPPTFG
TKVEI KDGGGSGREICEEISBOGESGS G GREPSSQVIQISIRASGYTFT
SYNVHWROAP  ZIAT WK K PZHSV KUSTRMSG XTYPSYSIMIENNUKFKG

2Lm B/ TMIBHRIES T SROARGQEL RIEMIGNITRARGH BN KWKEGR  WERGTL

VTVSS (SEQ | RTNPrRDIr SHSYIVNEHPABSPRSPBFAV YXE AR
RASQBVSYI TV YSEKRRAPRE DI Xy AReNRAPTGRBARF SGSGSG

TDFTLTI SSLEPEDFAVYYC WEFNPPT FGOG

TKVEI KDGG(B%% QLVQSGAE VKKPGASVKVSCKASGYTFT
SYNMHW/ROAP a%/ GQGLEWMG Al YPGNGDTSYNOKFKG

ARt vrves BT FGEBATY ST SPOERAT ScRARORVEYES

WYQQKPGQAPRLLIYAPSNLASGIPARFSGSG
SGTDFTLTISSLEPEDFAVYYCQQOWSEFNPPTFG
QGTKVEIKDGGGSGGGGSGGGGSSQVQLVQS
GAEVKKPGASVKVSCKASGYTFTSYNMHWV

2Lm17-3 2Hm3 RQAPGQGLEWMGAIYPGNGDTSYNQKFKGR
VIMTRDTSTSTVYMELSSLRSEDTAVYYCA
S.YYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:32)

EIVLTQSPATLSLSPGERATLSCRASQSVSYLT
WYQQKPGQAPRLLIYAPSNLASGIPARFSGSG
SGTDFTLTISSLEPEDFAVYYCOQQWSFNPPTFG
QGTKVEIKDGGGSGGGGSGGGGSSQVQLVQS
GAEVKKPGASVKVSCKASGYTFTSYNMHWV
2Lm17-4 2Hm3 RQAPGQGLEWMGAIYPGNGDTSYNQKFKGR
VIMTRDTSTSTVYMELSSLRSEDTAVYYCAR
S.YYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:33)

EIVLTQSPATLSLSPGERATLSCRASQSVSYLY
WYQQKPGQAPRLLIYAPSNLASGIPARFSGSGS
GTDFTLTISSLEPEDFAVYYCQQWSFNPPTFGQ
GTKVEIKDGGGSGGGGSGGGGSSQVQLVQSGA
EVKKPGASVKVSCKASGYTFTSYNMHWVRQA
2Lm17-6 2Hm3 PGQGLEWMGAIYPGNGDTSYNQKFKGRVTMT
RDTSTSTVYMELSSLRSEDTAVYYCAR
S.YYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:34)
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(SEQ I D NO 47) EI VLTQSPATLSLSPGERATLSC RASOSVSYI I W
YQOKPGOAPRLLI'Y APSNLAS G PARFSGSGSG w
WOHBSIsE71ISSLEPEDFAVYYC OOWSFNPPT FGOG ZLmi y-y Z2dmyus2008/007464
TKVElI KDGGGSGEGEGESGEEEGESSQVQLVQSGAE  VKKPGASVKVSCKASGYTF
TSYNVH W/ROAIR| PN SEERATY| SVSYLH
RVTMIRDTSTST f .
WGERGTLVTVSS \v/i SC
RASOSVSYI P

TDFTLTI SSLEP
TKVEI KDOGGS TFTSYNMHWV

2Lm 1§ pcAHmY/sCRAARG IS
Al YPGNGDTSYNSIRMMERRISHST ROBIETASYRIEARAVYYCAR
S. YYSNSYWYFDS- YRS MW VED L BEB G TL XDOVAS)
El VLTOSPATLSLSPGERATL SCRASOSVSY! NW
YOOKPGOAPRL L (SEINNCGASPARFSGSGSG
TDFTLTI SSLEPEDFAVYYCOO/\BFNPPTFGOG
TKVEI KDGGGSGEREEEEE
VKKPGASVKVSCig/
GOGL EWVGAI e»e
DTSTSTVYI\/ELS
(SEQ I D NO 50 ¥
2L m YOOKPGQAPRL L
X 3

) 58 d (CSUSS

VRQ AP 0 GLEWMGAIYPGNGDTSYNOKFK
GRVTMTRDTSTSTVYMELSSLRSEDTAVYYCA
RS.YYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:36)

EIVLTQSPATLSLSPGERATLSCRASQSVSYLA
WYQQKPGQAPRLLIYAPSNLASGIPARFSGSG
SGTDFTLTISSLEPEDFAVYYCQQWSFNPPTFG
QGTKVEIKDGGGSGGGGSGGGGSSQVQLVQS
GAEVKKPGASVKVSCKASGYTFTSYNMHWVR
2Hm3 QAPGQGLEWMGAIYPGNGDTSYNQKFKGRVT
MTRDTSTSTVYMELSSLRSEDTAVYYCAR
S.YYSNSYWYFDLWGRGTLVTVSS

2Lm17-
14

(SEQ ID NO:37)

EIVLTQSPATLSLSPGERATLSCRASSSVSYLA
WYQQKPGQAPRLLIYAPSNLASGIPARFSGSG
SGTDFTLTISSLEPEDFAVYYCQQWSFNPPTFG
QGTKVEIKDGGGSGGGGSGGGGSSQVQLVQS
GAEVKKPGASVKVSCKASGYTFTSYNMHWYV
2Lm18-2 2Hm3 RQAPGQGLEWMGAIYPGNGDTSYNQKFKGR
VIMTRDTSTSTVYMELSSLRSEDTAVYYCAR
S.YYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:38)

EIVLTQSPATLSLSPGERATLSCRASSSVSYLN
WYQQKPGQAPRLLIYAPSNLASGIPARFSGS
GSGTDFTLTISSLEPEDFAVYYCQQWSFNPPT
FGQGTKVEIKDGGGSGGGGSGGGGSSQVQLV
QSGAEVKKPGASVKVSCKASGYTFTSYNMH
WVRQAPGQGLEWMGAIYPGNGDTSYNQKFKG

2Lm18-3 2Hm3
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TDFTLTI SSLEPEDFAVYYCOOWNSFNPPTFGOG

TKVEI KDGGGSGEEESEEEEESQVQLVQSGAE
WOMSKHPGHIYKVSCKASGYTFTSYNVHWROAP LnR20-1 2HNB  pCT/US2008/007464

GQELEVWAI YPGI\IGDTSYNO(FKGR\/T MIR

DTSTSTVYMEL SRhiRSk R PVEF N RETPENGRETEXRVSS
(SEQ I D NO: 5%)y+ g@wﬁggxxsssvsw AW

YQOKPGOAPRL L PR aNE R
TDFTLTI SSLE G@MWPWF@G
TKVEI KDGGGS QLVQSGAE
VKKPGASVKVSCKASGYTFTSYNVHVWROAP LnP0- 2 2HiB

GQGLEWVGAI YPEREETQIRAILSEIPHRATLSCRASSSVSYLD

DTSTSTVYMEL SY ROEEHNIERL LEY ARSIEDAGG RIS UTVSS
(SEQ I D NO 53GTMFKISHASLEPEPEZRAY Y SCRARSEVA NRG

YOOKPGOAPRL L QGRRSWE GGGSSQVQLVQS
TDFTLTI SSLEP RPRTKGSGYTFTSYNMHWYV
2Lm184VEl KRIS W@@@NGDTSYN KFKGR

WA scohprbran Can

GOGLEWVAI YP
DTSTSTVYMEL SWM&HSWEBLW LVTVSS

(25612.00 GBI oL o s

TDFTLTI SSLEPEDFAVYYCOOASENPPT FGOG
TKVEI YJI GGGS RRAELSCRASSSVSYLSW

VKKPGASVKVSCRAXEA E1 PENLASGIBARESRISGSG
GOGLEWVGAI YPWMK@WMCOOWSFNPPTFGQG
DT STSTVYMEL STKRSHRTAVFESSE GGG NBYISTOQMSRISGNEVSS
VKKPGASVKVSCKASGYTFTSYNMHWVRQAP
2Lm18-5 2Hm3 GQGLEWMGAIYPGNGDTSYNQKFKGRVTMTR
DTSTSTVYMELSSLRSEDTAVYYCAR
S.YYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:41)

EIVLTQSPATLSLSPGERATLSCRASSSVSYLHW
YQQKPGQAPRLLIYAPSNLASGIPARFSGSGSGT
DFTLTISSLEPEDFAVYYCQQWSFNPPTFGQGTK
VEIKDGGGSGGGGSGGGGSSQVQLVQSGAEVKK
PGASVKVSCKASGYTFTSYNMHWVRQAPGQGL
2Hm3 EWMGAIYPGNGDTSYNOKFKGRVTMTRDTSTST
VYMELSSLRSEDTAVYYCAR
S.YYSNSYWYFDLWGRGTLVTVSS

2Lm18-
14

(SEQ ID NO:42)

EIVLTQSPATLSLSPGERATLSCRASQSVSYIDW
YQQKPGQAPRLLIYAPSNLASGIPARFSGSGSGT
DFTLTISSLEPEDFAVYYCQOWSFENPPTFGQGTK
VEIKDGGGSGGGGSGGGGSSQVQLVQSGAEVK
KPGASVKVSCKASGYTFTSYNMHWVRQAPGQG
2Lm19-1 2Hm3 LEWMGAIYPGNGDTSYNQKFKGRVTMTRDTST
STVYMELSSLRSEDTAVYYCAR
S.YYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:43)
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(SEQ | D NO 54) El VLTOSPATLSLSPGERATL SCRASSSVSYI DW
YOOKPGOAPRLLI YAPSNLASG PARFSGSGSG

WOHIBFLSEY SSL EPEDFAVYYCOOWSFNPPTFGOG TKVE! KDGGG KeGAG2008/007464
GGG SSQVQLVQSGAE. VKKPGASVKVSCKASGYTFTSYNVHWROAP

Ln20- 2HN8 COREAMGARSIGPTRRIIE
VAPFGAR Y01 PYSRRY

DTSTSTVYNEL SSIRSER; ]
(SEQIDNOS G S3SV/S
e s GS5QVOLVQSGAE
T Koo ‘_.}0’ S TSYNMHWVRQAP
2L m197PABYR, SCRREN T EGRY GRVTMTR

GOGL EWVGAI YPM@W@W&E@MVYYCAR
DTSTSTVYNMEL SSHREENS AW YERR. WCRGENSWWYSBL WGRGTLVTVSS
(SEQ I D NO 56) EI VLTOSPATLSLSPGERATLSCRASSSVSY! YW
YOOKPGOAPRL L { SEAP NG @UPARFSGSGSG LnR0- 2HNB
TDFTLTI SSLEPEDFAVYYCOOWSFNPPTFGOG 13

TKVEI KDCEGCSCEEESEGSPATPERSPSHKRETL. SCRASQSVSYIVW

VKKPGASVKVSCASHR 160 WLASGIPARFSGSGSGT
GOGLEWVGA! YPENGTS Nesase 3‘” S DTAVYY
VIS

CAR S. YYSNSYWKRL Tk w-;r & 5" §GAEV

P

%&%ﬁghﬁ ‘l&‘z- (A ’3 SEYI I TSYNMHWVRQAPG

2Lm1@G‘I’DﬁE‘ﬁ S .‘md! ’ll'l A‘ Q) v_.‘l jﬂf YNOKFKGRVTMTRD
TSTSTVYMELSSLRSEDTAVYYCAR

S.YYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:45)

EIVLTQSPATLSLSPGERATLSCRASQSVSYIAW
YQQKPGQAPRLLIYAPSNLASGIPARFSGSGSG
TDFTLTISSLEPEDFAVYYCQQWSFNPPTFGQG
TKVEIKDGGGSGGGGSGGGGSSQVQLVQSGAE
VKKPGASVKVSCKASGYTFTSYNMHWVRQAP
2Lm19-4 2Hm3 GQGLEWMGAIYPGNGDTSYNOKFKGRVTMTR
DTSTSTVYMELSSLRSEDTAVYYCAR
S.YYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:46)

EIVLTQSPATLSLSPGERATLSCRASQSVSYITW
YQQKPGQAPRLLIYAPSNLASGIPARFSGSGSG
TDFTLTISSLEPEDFAVYYCQQWSFNPPTFGQG
TKVEIKDGGGSGGGGSGGGGSSQVQLVQSGAE
VKKPGASVKVSCKASGYTFTSYNMHWVRQAP
2Lm19-7 2Hm3 GQGLEWMGAIYPGNGDTSYNOKFKGRVTMTR
DTSTSTVYMELSSLRSEDTAVYYCAR
S.YYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:47)

EIVLTQSPATLSLSPGERATLSCRASQSVSYIIW
YQQKPGQAPRLLIYAPSNLASGIPARFSGSGSG
TDFTLTISSLEPEDFAVYYCQQWSFNPPTFGQG
TKVEIKDGGGSGGGGSGGGGSSQVQLVQSGAE
VKKPGASVKVSCKASGYTFTSYNMHWVRQAP
GQGLEWMGAIYPGNGDTSYNQKFKGRVTMTR

2Lm19-9 2Hm3
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FGQGTKVEI KDGGGSGEEEEGEEEGTGEVQALY p nnQ p OSGAE
VKKPGESLKI SCKGSGYSFT SYNVH Wi m VROVPGKGLEWG

wOAYEFRKIIT SYNOKFKG QVTI SADKSI STAYL QABSLKASDT AMOE@2008/007464
RWYYSNSYWYFDL V\GRGTLVTVSS (SEQ I D

NO. 58) El VLTCE E SYNHA R
\WYOOKPGOAPRLL | VTVSS
GTDFTLTI SSLEPEE LSRR

QGTKVEI Koem - GEVQLLES 2Lnb
GGGLVQPGGSL YNVHW/R (2Lnb 2H3nB

OAPGKGLEVWSA| YPGNGDTSYNCKEKG RFT 2H3rr8)
| SRONSKNTL YLENRIST REEATASBEABRSYTENCRAGDS V)
(SEQ I D NO 5@}2@@@@@3@%@@@&@@%&5&6% ( SEQ
I D NO 60)  TDFTLTISSLEPEDFAVYYCQQWSFNPPTFGQG
APEL L GGPSVFL FRRERKDXEGGSBUHYSGAGERSRY FQPRASG AE
VWYVDGVEVHNAKY KIREHEAN MRV BY GRVEFDVNER \GRQ Gl
2LmWrekveiyighl PABQETE WA EEPPERIITE PRENOEK GRMMITES 3
12 SLTCLVKGFYPSBITgmgﬂ B FLYS W
KLTVDKS e k%gé@%%z (SEQ I D NO: 61)
APELLGGPSVFL DTEMS DPEVKF N

WYVDGVEVHNAK @ﬁsm YRWSVLTVLHQDW.NGKE CH2CH
YKCKVSNKAL PA REPQVYTLPPSRDELTKNQV 1 gd@ 3

SLTCLVKG-YPSDI AVEV\ES ENNYKTTPPVL DSDGSFFLYS P331 S

KL TVDKSRWQQAIFSES ﬁ@fc%@ %&%&éwm
Dq;pKSCDKTm‘QﬁQQﬁ’GQAPRLLIYAP NLASGIPARFSGSGSG
TDFTLTISSLEPEDFAVY YCQQWSFNPPTFGQG

TKVEIKDGGGSGGGGSGGGGSSQVQLVQSGAE
VKKPGASVKVSCKASGYTFTSYNMHWVRQAP
2Hm3 GQGLEWMGAIYPGNGDTSYNQKFKGRVTMTR
DTSTSTVYMELSSLRSEDTAVYYCAR
S.YYSNSYWYFDLWGRGTLVTVSS

2Lm19-
14

(SEQ ID NO:50)

EIVLTQSPATLSLSPGERATLSCRASSSVSYISW
YQQKPGQAPRLLIYAPSNLASGIPARFSGSGSG
TDFTLTISSLEPEDFAVYYCQQWSFNPPTFGQG
TKVEIKDGGGSGGGGSGGGGSSQVQLVQSGAE
VKKPGASVKVSCKASGYTFTSYNMHWVRQAP
2Lm20-1 2Hm3 GQGLEWMGAIYPGNGDTSYNQKFKGRVTMTR
DTSTSTVYMELSSLRSEDTAVYYCAR
S.YYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:51)

EIVLTQSPATLSLSPGERATLSCRASSSVSYIAW
YQQKPGQAPRLLIYAPSNLASGIPARFSGSGSG
TDFTLTISSLEPEDFAVYYCQQWSFNPPTFGQG
TKVEIKDGGGSGGGGSGGGGSSQVQLVQSGAE
VKKPGASVKVSCKASGYTFTSYNMHWVRQAP
2Lm20-2 2Hm3 GQGLEWMGAIYPGNGDTSYNOKFKGRVTMTR
DTSTSTVYMELSSLRSEDTAVYYCAR
S.YYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:52)
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Hinge 1g@ W (SEQ I D NO 63) DQEPKSCDKTHTSPPCS Hi nge

Igd CSCS (SEQ I D NG 64) DQEPKSSDKTHTCPPCS Hi nge |gd
wO0S001566Q | D NO 65) DQEPKSSDKTHTCPPCP | ed  Hi nga/32083/007464

(SEQ I D NG 66) NUCLEOTI DE SEQUENCES

gaaatt gt gtt QE@@E?@quiﬁcsqmmmtmm@W\maaaga

gccaccctctce APRLLIYAPSNLASGIPARFSGSGSG
gggccagt cagag 91% EEF@B%W%@}B FRAPAFERIGC! 99¢C

aggct cct aggc

oo e S AL O G FFERNR o0

2Lm204; 5c2H dYRENGRISYNQEKFKORNTMIR act gt
cageagt ggat t DIET 3 MEL STRSEDTAVYYCAR

accct cccacgt 8AGYENES GRG0 EVE8aa (SEQ I D

NO: 67)

gaaat t gt gt t g¢BR@aPINOGGRgccaccct gt cttt gt ct ccaggggaaaga
gccaccctctcctgca

gggccagt cagagigt re8phae Xy $PGHIRATASCRASRGANE Y 9lgccagy
ctcctaggetcc KPGQAPRLLIYAPSNLASGIPARFSGSGSG

ct at gccat at CeARGS H9e6] ESESE GRgiGEcant 99
at ccgggacaga
L
cagt ggagttt \

2Lm28 AR ¢ GRGHENRMEAD ISYNQKFKGRY THTRG 68)
gaaat t gt gt t gRdRd2JVCNELFSES YtYMCngt ccaggt gaaaga
gccaccct ct Ccs&‘%SI\ SYWYFDLWGRGTLVTVS

gggccagtt caagt gtt agct acat gattt ggt accaacagaaacct ggccagg
cacct aggct cc{SEQ ID NO:54)

ct at gcaat ct ccaacct ggcttctggaatt ccagccaggttcagt ggcagt gg
at ccgggacagagiVETOBBATLSLSPGERATLSCRASSSVSYIDW

act ct caccat CegraghGLHATTINGNIARHRL A SEIFARFEERdRS 9t cag

cagt ggact agt
o CccacgttCg?ﬁ%‘i“LTISSLEPEDF VYYC%%WSF%%%% &9%0 69)

2 Lm20- VKKPGASVKVSCKASGYTFTSYNMHWVRQAP
11 2Hm3 GQGLEWMGAIYPGNGDTSYNQKFKGRVTMTR
DTSTSTVYMELSSLRSEDTAVYYCAR
S.YYSNSYWYFDLWGRGTLVTVSS

(SEQ ID NO:55)

EIVLTQSPATLSLSPGERATLSCRASSSVSYIIW
YQQKPGQAPRLLIYAPSNLASGIPARFSGSGSG
TDFTLTISSLEPEDFAVYYCQQWSFNPPTFGQG
TKVEIKDGGGSGGGGSGGGGSSQVQLVQSGAE
VKKPGASVKVSCKASGYTFTSYNMHWVRQAP
2Hm3 GQGLEWMGAIYPGNGDTSYNQKFKGRVTMTR
DTSTSTVYMELSSLRSEDTAVYYCAR
S.YYSNSYWYFDLWGRGTLVTVSS

2L m20-
12

(SEQ ID NO:56)

EIVLTQSPATLSLSPGERATLSCRASSSVSYIYW
YQQKPGQAPRLLIYAPSNLASGIPARFSGSGSG

2L m20- 2Hm3 TDFTLTISSLEPEDFAVYYCQQWSFNPPTFGQG
13 TKVEIKDGGGSGGGGSGGGGSSQVQLVQSGAE
VKKPGASVKVSCKASGYTFTSYNMHWVRQAP

GQGLEWMGAIYPGNGDTSYNQKFKGRVTMTR
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gaaat t gt gt t gacacagt ccccagccaccccgt cttt gt ct ccaggt gaaaga
gccaccctctcctgeca

WaBgseRgist caagt gt t agct cct acat gat t t ggt accaacagarATe2060v 7464

2LmS

aggcacct aggctcc t

cat ct at gcaat peqRIaAUEEISSt RATARFA 9¥8QEARITt t cagt ggeag

t ggat ccgggacggpy NS YFDLWGRGTLVTVSS
ttcact ct caccatcagcagtctagaycct gaagattttgcagtttattact gt

cagcagt ggact )
accctcccacgt@g%gégggaégéccaaggtggaaatcaaa (SEQ ID

NO: 70)
aaat t gt gt t gBEAERRSEAd SERAGESERAS aaaga
O AR PCOAPRLI 1V ARSI ASGIPARFSCE 0222
gggccagt cagaGSGRRIGH: BISSLEPEN Y GY ¥ YCQOIWSENPPIGgccagg
ct cct aggct ccFEQAITKVEIKDGGGSGGGGSGGGGTGEVQLV

(18009%, 2 %ﬁﬁgt CQEENE YEKPGRIJSRGECYSATSYNME Wgc agt gg

t ccdy JavVRIQMPGKEGLEWMGAIYPGNGDTSYNOKFKG
act ct caccat coyIagABIEHIRIA INGWENIKA S52ANY ¥'GACt 9t cag

cagtggagttt tﬁQ’WYSNSYWYFDLWGRGTLVTV(Sg
ct cccacgtt cggCtaagggaccaaggt ggaaat caaa EQID

NO 71) gaaat t Gagt ct ccagccaccctgtctttgtctccaggt
gaaagagccacc§$%§@@?§§§§9

gggccagt cagagt gt t agct acat gcact ggt accaacagaaacct ggccagg
cacct aggctcctc

at ctat gccccat ccaacctggcttct ggaattccagccaggttcagt ggcagt
ggat ccgggacagac
ttcactctcaccat cagcagt ct agagcct gaagattttgcagtttattactgt
cagcagtggagttttaacc Lnb-|

ctcccacgtt cggccaagggaccaaggt ggaaat caaa (SEQ | D NO 72)
gaaatt gt gtt gacacagt ct ccagccaccctgtctttgtctccaggt gaaaga
gccaccctctcctgca

gggccagt cagagt gt t agct acat gcact ggt accaacagaaacct ggccagg
cacctaggctcctc

at ctat gccccat ccaacctggcttct ggaattccagccaggtt cagt ggcagt
ggat ccgggacagac
ttcactctcaccat cagcagt ct agagcct gaagattttgcagtttattactgt
cagcagtggagttttaacc Lnb-2

ctcccacgtt cggccaagggaccaaggt ggaaat caaa (SEQ | D NO. 73)
gaaatt gt gt t gacacagt ct ccagccaccctgtctttgtctccaggt gaaaga
gccaccctctcctgeca

gggccagt cagagt gt t agct acat gcact ggt accaacagaaacct ggccagg
cacctaggctcctc

at ct at gccccat ccaacct ggcttct ggaattccagccaggttcagt ggcagt
ggat ccgggacagac
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ttcactctcaccat cagcagt ct agagcct gaagattttgcagtttattact gt
cagcagtggagttttaacc Lnb-3

woCheg 58Tt t cggccaagggaccaaggt ggaaat caaa ( SEQ IPRTNGS2008%) 7464
gaaatt gt gtt gacacagt ct ccagccaccctgtctttgtctccaggt gaaaga

gccaccctctcctgca

gggccagt Cagag&%‘ré@l‘bﬁq%%i%éﬁﬂtrﬁ%ﬁé@@é%?‘ﬁﬁgcCagg

caccta ctc
c ERHIY AT ASCIERESESG a1

ctatgccccatc

at ccgggacaga
2Lms act ct caccat c Y&Hé E@@%g@% Q%B%Y%H%t gt cag
2H3m

aaattgtgtt gé&&BN@KNHc‘éQQWSbR@tEBTA@W&%aggt gaaaga
gccaccct ct cCKEMYSNSYWYFDLWGRGTLVTVSS
gggccagt cagagt gt t agct acat gcact ggt accaacagaaacct ggccagg
cacct aggct CCtSEQ ID NO: 59t)
at ctat gccccat ccaacctggcttctggaattccagccaggttcagt ggcagt
ggat ccgggacagac Lnt-|
ttcactctcaccat cagcagt ct agagcct gaagattttgcagtttattactgt
cagcagt ggact agt aac
cct cccacgttcmgmmaat caaa (SEQ I D NO 76)
gaaat {gh&d t gacacagt ct ccagccaccct gt cttt gt ct ccaggt gaaaga
IgGYccac 5% %ﬁ(?
gggccag cagag t agc(t)ac?;nt gcact ggt accaacagaaacct ggccagg
cacct aggct cct

at i a geccoal AT UTLER R R X QNS PE Vi

ggat ccgggacafac Lnb

ttcactctcacc gg(%gEy Y NS %E\@Y$V&ff VAHH@PWLNGKE

cage AHYGHct Y& L§A§IEK’§IS%AKGQP PQVYTLPPSRDELTKNQV
IgGtt cccacyt t cg§EdQAYIGEY REDIA YIRS NEQPEISNYKTIPPVLDSDGSFFLYS

NO 77) BéRat t K1 GtVKSRIGQOGNCRSCE HBAGE S LEINI Y TQRSIRIFPGK

gaaagagccaccct ct cct gca

gggccagt caga@mE) 1paed§t gcact ggt accaacagaaacct ggccagg

cacct aggct cct ¢

atctatgececc ak@ﬁiﬁé%ﬁLFF}Q@?RH&%WT@W%%%EDPEVKF
ggat ccgggacaga

i AR AR ST S R AT b winake
cct c %kﬁ %QQ&%’%’VELNBSRDELTKNQV
IgGY 8) TCL FYPSD ESNGQPE TTPPVLDSDGSFFLYS

gaaat ?éﬂﬁ t gKEdOHYKSRWQQERDRCESEHVMHE ALENI ¥ g QK S P GK
gccaccctctcctgca

gggccagt t caa(RED TRNO#CHRt gcact ggt accaacagaaacct ggccagg
cacct aggctcctc at

ct at gccacat CDEEPKSCPK THIGRRCR Cagccaggt t cagt ggcagt gg
at ccoggggagact t

IgG1 WT  (SEQID NO:63)
| DQEPKSCDKTHTSPPCS
IgG1 Ichsngg (SEQ ID NO:64)
DQEPKSSDKTHTCPPCS -
IG1 Hinge

SCCS (SEQID NO:65)
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c Lnv
act ct caccat cagcagt ct agagcct gaagattttgcagtttattact gt cag

WOCHEY/ ARt agt aacc PCT/US2008/007464
ctcccacgtt cggccaagggaccaaggt ggaaat caaa (SEQ | D NO 79)

gaaattgtgttg PRSSDICAIGEHFIEP Ot ct t t gt ct ccaggt gaaaga

. chcacgﬁ cctgca
gGdggcc aa t gcat gattt ggt accaacagaaacct ggccagg
cacct§ gfcc?%%égﬁgﬁbﬂﬁs

ct at gcaat ct ccaacctggctt ct ggaattccagccaggttcagt ggcagt gg
at ccgggacagacttc LnB
act ct caccat cagcagt ct agagcct gaagattttgcagtttattactgtcag
cagtggatttctaacc
cttacactttcggccaagggaccaaggt ggaaat caaa (SEQ | D NO. 80)
gaaatt gt gt t gacacagt ct ccagccaccctgtctttgtctccaggt gaaaga
gccaccctctcctgca
gggccagtt caagt gtt agct acat gattt ggt accaacagaaacct ggccagg
cacctaggctcctca t
ct at gcaat ct ccaacct ggctt ct ggaattccagccaggttcagt ggcagt gg
at ccgggacagacttc LnP
act ctcaccat cagcagt ct agagcct gaagattttgcagtttattactgtcag
cagtggatttctaacc
ctttcactttcggccaagggaccaaggt ggaaat caaa (SEQ | D NO: 81)
gaaatt gt gt t gacacagt ct ccagccaccctgtctttgtctccaggt gaaaga
gccaccctctcctgca
gggccagtt caagt gtt agct acat gat tt ggt accaacagaaacct ggccagg
cacctaggctcctca t
ct at gcaat ct ccaacct ggcttct ggaattccagccaggttcagt ggcagt gg
at ccgggacagacttc Lm O
act ctcaccat cagcagt ct agagcct gaagattttgcagtttattactgtcag
cagtggatttctaacc
ctctcacttt cggccaagggaccaaggt ggaaat caaa (SEQ I D
NO 82) gaaat t gt gt t gacacagt ct ccagccaccctgtctttgtctccaggt
gaaagagccaccctctcctgca
gggccagtt caagt gttagct acat gattt ggt accaacagaaacct ggccagg
cacct aggct cctca
t ct at gcaat ct ccaacctggcttct ggaattccagccaggttcagt ggcagtg
gat ccgggacagact t
cact ct caccat cagcagt ct agagcct gaagattttgcagtttattactgtca
gcagtggatttctaaccct Lm |
at cacttt cggccaagggaccaaggt ggaaat caaa (SEQ | D NO 83)
gaaatt gt gt t gacacagt ct ccagccaccctgtctttgtct ccaggt gaaaga
gccaccctctcctgca
gggccagt cagagt gt t agct acat gcact ggt accaacagaaacct ggccagg
cacct aggctcctc
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at

ct at gccacat ccaacct ggctt ct ggaatt ccagccaggtt cagt ggcagt gg
woadoeg gggacagactt Lm 2 ¢ PCT/US2008/007464

act ct caccat cagcagt ct agagcct gaagattttgcagtttattact gt cag

cagt ggagttttaacc

ct cccacgttcggccaagﬁﬂﬁ%ﬁbﬁ WESEQ I D NO 84)

gaaattgtgttgacaca t ct'cCagccaccc gtctcca t aaaga
gccaccctctc cB gttgacacagtctccagecacccetgtctitgtctccaggggaaagagccaccctetectgea

gggccagt cagagegfceaigetasisitageatiiagiasaciasie e facatraIGiRacsagctcctaggete
cacct aggct ccft at

ct at gccccat ccatai@tacgesatacoariggeticiggadjiccagpyagegeiggeagiggpiccgggacaga
a%ﬁgaggacagact t Lm3 c

att®caccat c agmagtacagagmet gaggatichigaagtidiadttaamtgiscagggatticta

cagt ggat cagt ag€eccacgttcggecaagggaccaaggtggaaatcaaa
cacccacgtt cggccaagggaccaaggt ggaaat caaa (SEQ | D NGO 85)

gaaattgtgtt g@g@gqgt%%e@gccaccct gtctttgtctccaggt gaaaga
gccaccctctcctge

gggccagt cagagt gt.t agct acat geact gt a cagaaacctggcca
cacct agget c Cg%a%tgg?ggtgacacaglg‘t:ccag&gccc‘t:gqgtﬁgfac caggggagggagcga%cctctcctgca

ct at gccacat c BBEE R RRAS SRS R RIC RS IAC S PRARA LT §Rc AR g tagectectea

at ccgggacagaktt Lmi4 c

act ct caccat c §gisgriatcapegeerieiageaticeasgeaapticagisgeastgpatcqgesacagacttc
cagmdgat cagt aetelsaccatcageagectagagectgaagatiitgeagtttattactgtcageagtggagttttaace

cacccacgt t cggiccermgticgaccaagggecrgaggiggraa®aialSEQ | D NO 86)
gaaat t gt gt t gacacagt ct ccagccaccctgtctttgtct ccaggt gaaaga
gccaccct ct cc{SEQ ID NO:68)

gggccagt cagagt gt t agct acat acact ggt accaacagaaacct ggccagg

c ?C ft aggct ;3 c %Qaa?ttgtgttgacacagtcccca&ccacccc gtctttgtctg:cag gtgaaagagfcaccctctcctgca

ctatgccccatc G

ot ccoggacag ag?g&cbﬁ%g‘g& SAAR AR ANNRE ERBGHEGREL AYtaggctectca

act ot caccal o AQLATkELARIARLAAREANLLICAT LA b bR A6 g gacapaciic

PR gt cga@etgaggbcag%ﬁgwg%%&?%c%@@afﬁgtcagcagtggactagtaacc

NO 87) gaaat t CHIACEREIRCSRAEERCARHELRBICAIL 1 t t gt ct ccaggt

gaaagagccaccctctcctgca

gggccagt t ccalilR dBN@ %t gcact ggt accaacagaaacct ggccagg

cacctaggctcctc at
gaaattgtgttgacacagtccccagecaccecgtetttgtctccaggtgaaagagecaccceteteetgea
gggccagttcaagtgttagetcctacatgatttggtaccaacagaaacctggecaggeacctaggetec
t
catctatgcaatctccaacctggetictggaattccagecaggticagtggeagtggatccgggacaga
c
ttcactctcaccatcagcagtctagagectgaagattttgeagtttattactgtcagcagtggactagta
accctcecacgttcggecaagggaccaaggtggaaatcaaa

2Lm4

(SEQ ID NO:70)

gaaattgtgttgacacagtctccagecaccctgtetttgtctccaggggaaagagecacccetctectgea
gggccagtcagagtgttagcetacatgcactggtaccaacagaaacctggecaggcetcctaggeteete
at
ctatgccccatccaacctggettctggaattccagecaggttcagtggeagtggatccgggacagactt
c

actctcaccatcagcagcctagagcectgaagattttgcagtttattactgtcagcagtggagttttaacc
ctcccacgticggecaagggaccaaggtggaaatcaaa

2Lm5S

(SEQ ID NO:71)
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ctat gccccat ccaacct ggcttct ggaatt ccagccaggttcagt ggcagt gg
at ccgggacagactt 2Lm 6

weEmos/cdcemccat cagcagt ct agagcct gaagat t tt gcagt t t atdTacs 208807464
gcagt ggagttttaacc

ctcccacgtt ngg CicagoRt s SR glcRiEGh $tPaieh&Rhccctetectgea

gaaattgtgtt gg é{g‘f@-&%&%@&&&&? ﬁ&gﬁ&%gﬁe%ggﬁgg%ctaggctcctc
gccaccctctcc ccccattccaa% <'T ctggaattccageca g%atccgggacagac
gggccagt caga catcagcagf ctaga gaagaég cé act agca gagttttaacc

QaafsS-fggct cc

ct at gccccat cﬁﬁﬁ%gﬁﬁ%ﬁc{’ﬁgﬁé‘éﬁfﬁ‘%@%@a@&tﬁ@@ t cagt ggcagt gg
at ccgggacagactt Lm 7-

cact ct caccat é%éé@tl‘é@dé&gcct gaagattttgcagtttattactgtca

gcagt ggagttttaacc

ct cccacgt t cggamtgtpiigaccagtggtagraaaictgcatg(cRieqr gtPhdd@aB@pccctctectgea
gaaat t gt gt t gggacagcaiapeapgeacagtgigiidcgicagamaggigagagRctaggctecte
gccaccct ct cCh@fagccccatecaacctggettetggaattccagecaggttcagtggeagtggatcegggacagac

ggg ccagt cagagthdiftehregdagRtdoh gt Sz artAdsRARGIBREEAGEgagtittaace
Aggct CCEl‘Ec@athttc ccaa accaagcgt aaatcaaa
ct at gccccat ccaacc gggcgt tgééaatt goéccaggttcagtggcagtgg

at ccgggacaga

cact ct caccat @%%ig@??éz\gcct gaagattttgcagtttattactgtca

gcagt ggagttttaacc

ct cccacgt t cg&RRHERYGAAcaAlGGERAACCEICitSiCsEaR g BRadeRgRgReccictcetgea

gaaat t gt gt t g BESfCAgCegastagaetacaistagtaniaccaacagraaseigeeragagpactaggctecte

g ccaccctctcc @tg@égccccatccaacctggcttctggaattccagccaggttcagtggcagtggatccgggacagac
cstcggt cagatastdtenycetasgragictaghget gaagatiitetg gitatiadtgigegragggagttitaace

C acct aggct ccttccakcgttcggecaagggaccaaggtggaaatcaaa

ctat gccccat ccaacct ggcttctggaatt ccagccaggtt cagt ggcagt gg

at ccgggacagagpQ HiNe 674
act ct caccat cagcagt ct agagcct gaagattttgcagtttattact gt cag

cagtggagtttt ctcc ccaccct tgtetttgt agcracceteteetgea
gasat gL gt °9§%§1§“ R A A —

gaaattgtgttg
gccaccct ct cc
gggccagt cag a@@@f?%@%g@g{%&ﬁ@gg@@g%g&%@g@g&W@ggacagact’t

cacmiaggct cctc at

ct at gccccat cedegleracgigaseagiciipagetieeggiitgegitiatiacigtrgecagigggctictaacc
at ccgggacagaetcecacgiiggggca®gggaccaaggtggaaatcaaa

act ct caccat cagcagt ct agagcct gaagattttgcagtttattact gt cag
cagt ggagtttt ¢R(@ID NO:75)

gaaattgtgttgacacagtctccagccaccctgtetttgtctccaggtgaaagagecaccctetectgea

gggccagtcagagtgttagctacatgcactggtaccaacagaaacctggecaggeacctaggetccte

atctatgccccatccaacctggcettctggaattccagecaggttcagtggecagtggatccgggacagac
ILm6-1 ttcactctcaccatcagcagtctagagcctgaagattttgcagtttattactgtcagcagtggactagtaac
cclcccacgticggecaagggaccaaggtggaaatcaaa

(SEQ ID NO:76)

gaaattgtgttgacacagtctccagecaccctgtetttgtctccaggtgaaagagecaccectctectgea
gggccagtcagagtgttagctacatgecactggtaccaacagaaacctggecaggeacctaggetccte
atctatgccccatccaacctggcettctggaattccagecaggttcagtggeagtggatccgggacagac
2L.m6-2 ttcactctcaccatcagcagtctagagectgaagattttgcagtttattactgtcagecagtggacttctaace
ctcccacgticggecaagggaccaaggtggaaatcaaa

(SEQ ID NO:77)
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ct cccacgtt cggccaagggaccaaggt ggaaat caaa (SEQ I D
NO. 92) gaaatt gt gt t gacacagt ct ccagccaccctgtctttgtct ccaggt

w@aggagcaccct ct cct gca PCT/US2008/007464
gggccagt cagagt gt t agct acct gaact ggt accaacagaaacct ggccagg

cacctaggct cCg g acacagtctccagccaccetgtetttgtetecaggtgaaagagecaccetetectgea

ct at gocceat og %@?@@E@&a@ig&%@%@mm@me@g&&gg&@aaggctcctc
{ cepcatceaacetggctictggaaticcageca a ca atccgggacagac

acat ot caceat K L R ecnraac

ct cccacgt t cgbEFAERIlrS8EcAa88RA562288158333IC4%8EQ | D NO 93)

gaaatt gt gt t gacacagt ct ccagccaccct gt cttt gt ct ccaggt gaaaga

gccaccct ct ccfygeQ ID NO: 78)

gggccagt cagagt gt t agct acct gget t ggt accaacagaaacct ggccagg

cacct aggct ccgaaattptgttgacacagtctccagecaccetgtctttgtctccaggtgaaagagecacccetctectgea

ct at gccccat cggaagiggsgionbgyaatdcaciggrcagoidaagt gacagicacetaggetecte
at ccgggacagagtt Lm 7-14 c

act ct caccat cageReiatRIAIE L Hedpaiictddeagiichalobadd B f@Pggacagactt

cagt ggagttttaacc

cZlemacgt t cggecaARNdNAcs 0aBALS Q9 Lg({yg gg%

a a fattactotcaoc actagtaacc
e A P
gggccagttccagt tta%(t)%%s:tggcctggt accaacagaaacct ggccagg

cacct aggctcc .

ctatgccccat ccaacctggcttctggaattccagccaggttcagt ggcagt gg

at ccgggacagagaaattgigtigacacagtctccagecaccctgtetttgictccaggtgaaagagecaccctetcctgea

act ct caccat cgggraggtttaagtgtagctarateptitggtdcgeagidaattiggadaggcagtaggctectea
cagtggagtttteacc

ct cccacgt t cggafragogantapsatdsaantascageibidti il abdolfr cogacagacttc
aPRB Ot Ut t AGEEAThRhEGRATEAGERESHoE b GofiAG AUt gaRATR tctaace

gccaccct Ct CCl@idettt t
gggccagt t ccagt gt t aé% cgg%%ggg%%a?%ggt?%%aga%%%gaaacct ggccagg

cacct aggct cc .
ct at gccccat cf:sg]%%g?%%’tgpz:t ggaat t ccagccaggt t cagt ggcagt gg
at ccgggacagactt Lm 8-3 ¢

act ct caccat cBRRHgIEERAGsARtcCeRRsGrcriggHalgiccregtapagpgccageictetgea
cagtggagtttt g2gceagticaagtgitagctacatgatttggtaccaacagaaacctggecaggcacctaggcetectea

ct cccacgtt cgyccaagggaccaaggt ggaaat caaa (SEQ | D NG 96)
ctatgcaatctccaacctggctictggaattccagecaggttcagtggcagtggatccgggacagactte

2Lm9 actctcaccatcagcagtctagagcectgaagattttgcagtttattactgtcageagtggatttctaacc
ctttcactitcggccaagggaccaaggtggaaatcaaa

(SEQ ID NO:81)

gaaattgtgttgacacagtctccagecaccctgtcetttgtctccaggtgaaagagecaccctctectgea
gggccagttcaagtgttagectacatgatttggtaccaacagaaacctggecaggeacctaggetectca
t
ctatgcaatctccaacctggctictggaattccagecaggttcagtggeagtggatccgggacagacttc
2Lm10 actctcaccatcagcagtctagagcctgaagattttgcagtttattactgtcagecagtggatttctaacc
ctctcactttcggecaagggaccaaggtggaaatcaaa

(SEQ ID NO:82)
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gaaat t gt gt t gacacagt ct ccagccaccct gt cttt gt ct ccaggt gaaaga
gccaccctctcctgeca

wOoRge CssgLst ccagt gt t agct acct ggat t ggt accaacagaaaeTgge@yn 7464
cacctaggctcctca t

ctat gccccat Coaas HYGLIGhRARAELGERIGRER RS IHAM @Bectctectgea

at ;:C?ggac a?a %ccla 'a‘élgl“tagcftacat at‘it %t%ccaacatg %ac Eggc%a cacctaggctcctca

act ot caccat o el (L AR SRR AT Ll SEL b e Ggpacogact

QIGaLRCgt t g RUEEYTaNReSli &g aragatitieqaglittippgtcageagtggatitctaaccet

NO 97) gaaat t §c8EHIESECSR2EACAECABEI8BAMAIE Yt ct t t gt ct ccaggt

gaaagagccaccct ct ciét@gca
t

gggccagt t ccadtER PR30t gt cct ggt accaacagaaacct ggccagg
cacct aggct cctca t

ct at gccccat c gamtigtgigatdcagiggragdcacigicagtdcagggapagioggectctectgea
at ccgggacagagpiccagichgdt@tagctacatgcactggtaccaacagaaacctggecaggeacctaggetecte
act ct caccat cggcagt ct agagcct gaagat ttt gcagtttattact gt cag

cagt ggagt t t t @@agdecacatccaacctggettctggaaticcagecaggticagtggcagtggatcegggacagactt
ct cccacgttcggcgéabagggaccaag(g]ggt ggggaat ca%a %%tEQgtlgB I\%.g%S) gegacag

HMlanil gt gt t g AGBRALHa G EANRE A Sl il b T RN FRRR IR pttttaace

gccaccctctcc

gggccagt t cca6%6%‘:58%%338%%&@3?0?6%@%@85%8%aaacct ggccagg

cacctaggctcctca t

ct at gccccat c&%%@épdﬁgtgﬁét ggaat t ccagccaggt t cagt ggcagt gg

at ccgggacagactt ¢ Lm 8-14

act ct caccat c geantigtatigacarggictcgagagatactateftigistacaggtgaangggaragccictectgea

cagt ggagtt t t gggaragtcagagtgttagctacatgcactggtaccaacagaaacctggeccaggeacctaggetccte

ct cccacgtt cgaccaagggaccaaggt ggaaat caaa (SEQ I D NGO 99)

gaaat t gt gt t gematatiatdcasatscacpehdiceiddcaiicasrasidaaidiggacagactt
ccaccctctcctgca

Ehgt cagagl gt b aakhacakd eall 08 A RRBCAIRABE G GYESREG cagtaace

cacct aggct cc
oot gaat cEiRddcaticpocananeaccanpataganatcaa oo
at ccgggacaga

act ct caccat cﬁggpﬁéégécct gaagattttgcagtttattactgtcag

cagt ggagttttaacc

ct cccacgt t cg§ertigipdigacacasi§lycearraacrcteigitisicicaggtpaagengcecaccetetectgea
100) gggccagtcagagtgttagctacatgcactggtaccaacagaaacctggecaggceacctaggetectc

at
ctatgccacatccaacctggcettctggaattccagecaggttcagtggcagtggateccgggacagactt
c
actctcaccatcagcagtctagagcctgaagattttgcagtttattactgtcagcagtggatcagtaacc
cacccacgttcggccaagggaccaaggtggaaatcaaa

0

2Lm14

(SEQ ID NO:86)

gaaattgtgttgacacagtctccagecaccctgtctttgtctccaggtgaaagagcecaccctctectgea
gggccagtcagagtgttagctacatacactggtaccaacagaaacctggecaggceacctaggetccte
at
ctatgccccatccaacctggcettetggaaticcagecaggttcagtggeagtggatcegggacagactt
c
actctcaccatcagcagtctagagcectgaagattttgcagtttattactgtcagecagtggatcagtaace
cacccacgttcggecaagggaccaaggtggaaatcaaa

2Lm15

(SEQ ID NO:87)

93



gaaat t gt gt t gacacagt ct ccagccaccct gt cttt gt ct ccaggt gaaaga
gccaccctctcctgeca

woagg eRgicagagt gt t agect acat t t cct ggt accaacagaaagaiggR0sID 7464
cacct aggctcctca t

;: 22 g ; ; ;g g; ; 23t ;E;%Eéa% SRR LA CRUAGRIRIGSAE MG A Tk ctctectgca
ot o Caccat cRORTHR A AT PR ST e
cagt ggagtttt3acc

ctcccacgttc g?@@&8@6&&6%%?@@5@%%&%@?@5E)cmgatccgggacagacn

3(}2‘1%&‘% gt gt t garteleagsriopgeaginiesaeeeiEaneattitgRetiatioaiginageagiggngtittaace
gccaccct ct ccetgecacgticggecaagggaccaaggtggaaatcaaa

gggccagt cagagt gt t agct acat t gt t t ggt accaacagaaacct ggccagg

cacct aggct cc{SEQ 1D NO:88)

ct at gccccat ccaacct ggct t ct ggaat t ccagccaggt t cagt ggcagt gg

at ccgggacagagddattstght c%'cé’zgtctccagccaccctgtctttgtctccagifaaaga ccacccteteetgea

act ct caccatc g%c?gétg AgaateldaagR b haGadhh #taggctectca

cagt ggagt tt t Aac

TR L G R
Hagdgacaccct ctcct gca

g
gggccagt cagaffitfeadaCraasteperggtapattgagisiacigiggeasigryettitaacc
cacct aggct cceteefacgticggecaagggaccaaggtggaaatcaaa

ctat gccccat ccaacct ggctt ct ggaatt ccagccaggtt cagt ggcagt gg

at ccgggacagaiQ IHNO 9y

act ct caccat cagcagt ct agagcct gaagattttgcagtttattactgtcag

cagt ggagt t t t gamattgtgttgacacagtctccagecaccetgtetttgtctccaggtgaaagagecaccetetectgea

itog;: cacgt t CogecRRAGONACHARGL AR RBeac R d I d¥Ghggcacctaggctecte

at
ttgtgtt
gaaal | 9t 0! | ORGAE AL AARARERGEEAACEALoL Al A GERI AN B gpacagact
If:lga’ggt@ggtg g ? g 2%%&%%0%%%%gaccaag%cttgg%%ggggaag%&gggaa a%%gt%{c%ggacg?gg%gttttaacc

ct at gccccat cHEHRERYREr tA38ERALSPISELERFARUSHt t cagt ggcagt gg
at ccgggacagactt ¢ Lm 9-7

act ct caccat caF AP NRGYcct gaagat ttt gcagt tt at t act gt cag
cagtggagtttl aacc

ct cccacgt t cogmatggiiganmcagiggtagyaaat gt SEqEItEaaiGhgccacectetectgea
104) gggccagtcagagtgttagetacctgtactggtaccaacagaaacctggecaggeacctaggetectc

at
ctatgccccatccaacctggettctggaattccagecaggttcagtggeagtggatccgggacagactt
c

actctcaccatcagcagtctagagcctgaagattttgcagtttattactgtcagcagtggagttttaace
ctcccacgttcggecaagggaccaaggtggaaatcaaa :

2L m17-6

(SEQ ID NO:91)

gaaattgtgttgacacagtctccagecaccctgtetttgtctccaggtgaaagagecaccctetectgea
gggccagtcagagtgttagctacctgcactggtaccaacagaaacctggecaggceacctaggetecte
at
ctatgccccatccaacctggettctggaattccagecaggttcagtggeagtggatccgggacagactt
v

actctcaccatcagcagictagagcctgaagattttgcagtttattactgtcagcagtggagttttaace
ctcccacgttcggecaagggaccaaggtggaaatcaaa

2Lm17-8

(SEQ ID NO:92)
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gaaat t gt gt t gacacagt ct ccagccaccct gt cttt gt ct ccaggt gaaaga
gccaccctctcctgeca

wod9e$ sagizcagagt gt t aget acat t at t t ggt accaacagaaageirggRe@gy7464
cacctaggctcctca t

;: 22 8 ; ; ;g g; ;% L arﬁ%@iﬁ%é‘é%&%Qé&ggé%g@tg‘g:%cglQ&%Q&%@g&cﬁgcctctcctgca
ct ot cacoat o BB SBE R R e e SN ARSI P ppEgpg teBetecte

cagt ggagttttdacc
ctcccacgttcg 9@&&%&@%&%@{5&%&0@g&-‘gag@f@gﬁg@c@gatccgggacagactt

zgzlgg t1 ét gt t gaetalcagnataageaiciagasceigargatitteenatitaltagipitagaseiggagtittaacc
gccaccct ct ccrigeeacgticggecaagggaccaaggtggaaatcaaa

gggccagt cagagt gt t agct acat t ccct ggt accaacagaaacct ggccagg

cacct aggct cctSEQUD NO:93)

ctatgccccat ccaacctggcttctggaattccagccaggtt cagt ggcagtgg

at ccgggacagaghdattetptidadatagictccagecaccet ctttgtctccagitfaaaiga ccaccctetectgea
t cgi

actctcaccatc gg%%%@&é‘&?@&%@@&géé& REARLELALLBELAEE@Yctaggetectc

cagtggagtttt

(1:58;: cacgttc g%%Fg%%&%%%%gc%?&%hg%ggﬁc%ggacacaég%‘%?ggggcal\g?égatccgggacagacn
14t gt t ghcacagt ct ccagccaccct gt ct tt gt ct ccaggt gaaaga

Zgg?éggt gt Cgflqjetgacgcatcagcaggctagagcctge‘(i]agattttggagtttattactgg%caggcagtggagtrttaacc

gggccagt cagagfCetacatieteseanceaircagaiagidalsarigaaacct ggccagg

cacct aggct cctc at

ct at gccccat c6HH@EPd¥R9¥rt ggaat t ccagccaggt t cagt ggcagt gg

at ccgggacagactt Lm 9-14 c

act ct caccat cggnagigticagragcicoangaddetdi@tp@idchgdtb@bgicactctcctgea

cagtggagtttt Qgg‘&agttccagtgttagctacctggcctggtaccaac%%laacctg%\%aggcacctaggctcctc
ct cccacgt t cggccaagggaccaaggt ggaaat caaa (SEQ | D NO

107) gaaatt gt
aagageeaccet g%%g?%%g&%&*&%ﬁ&%g%%&%Qéétfc%t%&gfg?gg%&%ggacagactt
?ggg?gg;gf g 2?%%{%50%%&%3&61 (:ttatlg%tggggatlaag%&%ggaa a%t%gt%ttc%gggg?gggagtmaacc
ct at gccccat cUANEC RISt ERALS PGSR t cagt ggcagt gg

at ccgggacagactt ¢ LnR0-|

act ct caccat ceF_EPNQAGaYcct gaagat ttt gcagt tt att act gt cag

cagt ggagttttaacc

ct cccacgt t cggretigigtigaxcagigiytappaaat phatgticEE dtfhadfhoccaccctetectgea

108) gggcceagttccagtgttagctacctgaattggtaccaacagaaacctggecaggeacctaggctectea
gaaatt gt gtt gacacagt ct ccagccaccctgtctttgtctccaggt gaaaga

gccaccctct CCétﬂﬁg@cccatccaacctggcttctggaattccagccaggttcagtggcagtggatcc ggacagactt
gggccagt t ccagt gt t agct acatt gcct ggt accaacagaaacct ggccagg

bg'ég gcte Ccjic(fé”icaccatcagcagtctagagcctgaagattttgcag’fttattactgtcagcagtggagttttaacc
ctcecacgttcggecaagggaccaaggtggaaatcaaa

0\

(SEQ ID NO:96)

gaaattgtgttgacacagtctccagecaccctgtetttgtctccaggtgaaagagecaccetetectgea
gggccagttccagtgttagctacctggattggtaccaacagaaacctggecaggeacctaggetcectea
t
ctatgccccatccaacctggettctggaattccagecaggttcagtggeagtggatcegggacagactt
c

actctcaccatcagcagtctagagcectgaagattttgcagtttattactgtcagecagtggagttttaace
ctcccacgttcggecaagggaccaaggtggaaatcaaa

2L.m18-4

(SEQ ID NO:97)
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t
ct at gccccat ccaacct ggcet t ct ggaat t ccagccaggt t cagt ggcagt gg

woalosgggdcagactt ¢ LnR0-2 PCT/US2008/007464
act ct caccat cagcagt ct agagcct gaagattttgcagtttattactgtcag

cagtggagtttt gape acacagtctccagecaccetgtetttgtete aaagagccaccctctectgea
i}) g ;:cac gtt ngg&%ggﬁ%g@%ég&& &t Q@c%aéi%éﬁgé ceaggeacctaggetectca

et ot ggéggggs Lafcchacetspenioigaaaticcagocigaticagucagtosnicbpggacagactt

g2 (075Y ttccaftgttagctacattgtttggtaccaacagaaacct ggcca

cac g??g gctcc g«agtpacc%tcagcagtctggagcgtgaagattttgca attactgtc%%cagtgggagmmacc
ct at gccccat celaewacgiegacrangggacsaagatggpeaiagan t cagt ggcagt gg

at ccgggacagactt LnR0-4

cact ct caccat (e HQtIND&gagcct gaagattttgcagtttattactgtca
gcagtggagttttaaccc

t cccacgt t cogeLARgRARacRAGSIOARRMCaAG ok ko MaoadckQdcetetect
gaaat t gt gt ¢ gF%%ge@t&ag%asgagaggeaaggsé&ge@9&&%@&5&%@&5&2&?&

gccaccctctcc

gggccag ¢ tcgggégcscac%&;cagc%{gtgtca&tgg&%ggg%%gg% G5l 99658 gpacagacti
B e ac aysiatcancatippeagiclangcctgaagattipehptiaraCtgroAG Pt EBhgtittaac

act ct caccat cH§eRGetesRGeRACELYAASAIZI0YEMF t t at t act gt cag

cagtggagttttaacc

ct cccacgt t cgtpdifaH3ddya®9% aggt ggaaat caaa (SEQ | D NO.

111)

gaaat t gt gt t ggmac gigtigh@cagerageci@ptdittgicricagagaagdarbecctetecctgea

gccaccct ct ccpgpzadagtcagagtgttagetacattgattggtaccaacagaaacctggecaggeacctaggetectca
gggccagtt ccagt gttagct acat t gat t ggt accaacagaaacct ggccagg

cacct aggct cclig@ct

ctatgccccatcg 3%8 Cctcatgcgﬁc&g égcggg%aggcéa é:gzé%gitttcggé%a&%%ttcézéggacagactt
2Aimt¥dgacagactt, ¢ LnPO-|

act ct caccat ¢ cttcgg\%ﬁgcé{%%? C&ﬁggﬁggﬁgﬁfg%%? %ft[a{tgftﬂgég‘gﬁgé%gﬂﬂaacc
cagtggagtttt g"ccé cggrcdagggdtcadggtggaaatcaa

ctcccacgttcggccaa accaaggt ggaaat caaa (SEQ | D NO
112) gaaat t gt&%ggg\?%ép@l ccagccaccctgtctttgtct ccaggt ga

aagagccaccct ct cct gca

gggccagt t ccagragtigigiigacacagttiatagegarcaptangtagaagt gdaggagragacicicetgea
cacct aggct ccggprtagtcagagtgttagctacatttcctggtaccaacagaaacctggecaggeacctaggcetectca
ctatgccccat ccaacct ggcttct ggaattccagccaggttcagt ggcagt gg

at ccgggacag a&&t"gc&cbﬁ@@ac@t?ggcttctggaattccagccaggttcagtg%cagtggtatcc gggacagactt
act ct caccat cagcagt ct agagcct gaagattttgcagtttattact gt cag

UamiYdagt tt  f8GEaccatcageagtctagagectgaagatitigeagtttattactgteageagtggagttttaace
ctcccacgttcggecaagggaccaaggtggaaatcaaa

(SEQ ID NO:101)

gaaattgtgttgacacagtctccagecaccetgtetttgtctccaggtgaaagagecaccectetectgea
gggcecagtcagagtgttagctacattgtttggtaccaacagaaacctggecaggeacctaggetectea
t

Ctatgccccatccaacctggcettctggaattccagecaggttcagtggeagtggatcegggacagactt
c

actctcaccatcagcagtctagagectgaagattttgcagtttattactgtcagcagtggagttttaace
ctcccacgttcggecaagggaccaaggtggaaatcaaa

2Lm19-3

(SEQ ID NO:102)
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ctcccacgtt cggccaagggaccaaggt ggaaat caaa (SEQ | D NO
113)

wonasidsgizgt t gacacagt ct ccagccaccct gt ct tt gt ct ccaggiigRaRgd7464
gccaccct ct cct gca

gggccagt t ccagh ghbadehafabilhi RUARHARERARISEAHPFERDE ctctectgea
Chot googe .t cRiflcagtcasagatiagciacatiacttzataceancaganaccigeccaggoacctaggcccica
at ccgggacaga

ct at gccccat c

tt ¢ LnP0-1
BCL ot caccat cEUBEGT R AHAS eSS e pafe AR PR SRR RSy Bacagactt
ZEA9gRgt ttt Gacc
ct cccacgt t cgdeekatrgiraseaiciagagsalgarsattacagtratiarigiqqgragtggagttttaace
114) ctcccacgttcggecaagggaccaaggtggaaatcaaa
gaaat t gt gt t gacacagt ct ccagccaccct gt cttt gt ct ccaggggaaaga
gccaccct ct cc{$EQ ID NO:103)
gggccagt cagagt gt t agct acat gat ct ggt accaacagaaacct ggccagg

ct cct aggct cchgattbtgtigacacagtctccagecaccctgtetttgtctccaggtgaaagagecacceteteetgea

ctat gccat at C%??écﬁ%@%g‘tg?&a%gﬁ e ERPGC RIS AT GCAH Fbktaggeteete
c 2Lm

at ccgggacaga

act of cacal oggeRaGl AUALTAARRRRILEHEAIL B AR Bl A0 gpacagact
lei‘g;l sacgticg (g:tgt%gcgcgg;%ggaag%cggéa%%a%ggg%?t?tgca%?ﬂ%%akttg)tclg%agtggagnﬁaacc
gaaat t gt gt t gSCeRSgHCRBCEIAPEEUCARIGILRRRICAICt ccaggt gaaaga
gccaccct ct cct gca

gggccagt caga@ﬁg@@ﬂﬁ@é@d@ﬂhcat gcact ggt accaacagaaacct ggcc
aggcacct aggct

cct cat ct at gcgamapptigacachgorcagicagraitéttgracagggidagagicacectctectgea

cagt-ggat ccgggagccadttcagagtgttagetacattatttggtaccaacagaaacctggecaggeacctaggetectca
agactt cact ct gaccat cagcagt ct agagcct gaagattttgcagtttatta

ct gt cagcagt ggagickddat tggctictggaatt t tt
aaccct cccacgyt et teomectagetioigaaiccanceagaiicagtagaanigerjpagecagac
20156 9-9

caggct t at ct atAgeATE o BT PRgC e fuB el ala g gleaptariggetttaace
aaggt gt cct gc‘é §c§f§gttcgg§9 gg%ccéagg% gaggtggza éta(g\& a‘%%%a
cttctggctacacatttaccagttacaat at gcact gggt aaagcagacacct a
gacagggcct ggedi@ D NG:05)

gattggagct attt at ccaggaaat ggt gat actt cct acaat cagaagtt caa
gggcaaggccacgaatgtgingaddcagtctccagecaccetgtetttgtctccaggtgaaagagecaccectctectgea

act gt agacaaagggrcegteagagtringctheagggictanagpmagetd gpasgicatctaggctecte
gaagactctgcggtc t

atttctgt gCaa&ﬁ%@@%ﬂk@ﬁcﬁég@ﬁ&t@@ﬁdt&bi%&@ﬁ%cagt’ggé&@égﬁ&'gggacagactt
Zi%%;gggacaggga@cac ggt caccgtctct (SEQ 1D NO

Yot goagalgal 9ragtohagRgeaRgalHaRRRIGCERIR0AN Gattttasce

tctgaagattt C&Egéaggn&%ccaagggaccaaggtggaaatcaaa

(SEQ ID NO:106)

gaaattgtgttgacacagtctccagecaccctgtctttgtctccaggtgaaagagecaccctctectgea
gggccagtcagagtgttagctacattaactggtaccaacagaaacctggecaggceacctaggetcete
at
ctatgccccatccaacctggcetictggaaticcagecaggttcagtggeagtggatccgggacagactt
c

actctcaccatcagcagtctagagcctgaagattttgcagtttattactgtcagcagtggagttttaacc
ctcccacgticggecaagggaccaaggtggaaatcaaa

2Lm19-14

(SEQ ID NO:107)
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gat ccggat acagct t t accagct acaacat gcact gggt gcgccagat gcccg
ggaaaggcctcga gtg

woumsbgggagct at ct at cct ggaaat ggt gat acat cct acaat c agaAGhbBABT464
gggccaggt cact at ¢

tcggcecgac aag‘gﬁ @&Q@&F&:ﬁ‘g&%&%@@&&%ﬁ%gg@ﬁ&%@g&ﬁgcctctcctgca

tcggacaccgc C tacatttcttg accaaca aaacct cca cacctaggctcctcat
Lot gzgga SR b P R Cssncnc
grgghdeaoct oftgea e as‘gag%%ggsgaa%%g CSSHRRIL L S taace
gat ccggat ac a@@??*gﬁ%ﬂjﬂ%ﬂﬁ‘@%%&%@@@"gc gccagat gcccg
ggaaaggcct cga gtg

gat gggggct at (3@ dDtNQARE) ggt gat acat cct acaat cagaagtt caa
gggccaggt cact at ¢

t cggccgacaaggamipaagacnagetagehgrant ggryvaggghgaagaaccctetectgea

t cggacaccgcc ggdfeagttccagtgttagctacattgectggtaccaacagaaacctggecaggeacctaggetectea
atgtattact gtgcacgcgt cgtgtact at agt aactcttact ggtacttcgat

i& C; ggggccgce Qﬁﬁe&a%awiéé%ﬁ&&'é&ét&eﬁgcaég%éggiggcz{\gggatccgggacagactt
Yamdhgcaget gl L gdag! Wt g AR LI RGBT AACAIALESHE Satittaace

agactctcct

gt gcagect ct gGEEaE BN HeCrAASE Y EAABHEFAAGRM t gggt ccgecagg

ct ccagggaagg ct 2H3nB
ggagt gggt ct cgﬁﬁ,@épé?gtl@& ggaaat ggt gat acat cct acaat cagaa

gt t caagggccggttc (nutant CDR3

accat ct ccagagaaatigtgtigecaaggtatragycagictgtaitigeiaag glgamgagreacrctctectgea

agagccgaggac gggdcagtmvglgﬁdgctggﬂgﬁ@lgmwadcamdcctggccaggcacctaggctcctcat
ccgtatattact gﬁa@@g@a&mgﬁcﬁggtﬁétgliaﬁﬁig&h@gﬁfc@%% cgggacagactt

tct 23 goccgce 084ctctcatichitbagca b @eHaa pedt Sdaghkd asttla ggagttttaacce

t t
caggt gcagct gé:f(é%:gg%% °§31g§§?°gcaaa%g‘%%.aa§é’§3%ct ggggcct cagt g
aaggtttcctgcgsa%(? 10)
ct agcggat aca cacca’gc? caat at gcact gggt gcgacaggcgcect g

tcga
gacaagggcet cg a%ttg'tgttgacacagtctccagccaccctgtctttgtctccagg’[gaaagagccaccctctcctgca

gggccagttccagtgttaactacatttattggtaccaacagaaacctggccaggcacctaggctcctcat
ctatgccccatccaacctggettctggaattccagecaggttcagtggeagtggatccgggacagactt
c

2L m20-8 actctcaccatcagcagtctagagcctgaagattttgcagtttattactgtcagcagtggagttttaacc
ctcccacgticggecaagggaccaaggtggaaatcaaa

(SEQ IDNO:111)

gaaattgtgttgacacagtctccagecaccctgtctttgtctccaggtgaaagagcecaccctetectgea
gggccagttccagtgttagetacattgattggtaccaacagaaacctggecaggeacctaggctcectea
t

Ctatgccccatccaacctggettctggaattccagecaggttcagtggeagtggatcegggacagactt
c

actctcaccatcagcagtctagagcctgaagattttgcagtttattactgtcagcagtggagttttaacce
ctcccacgttcggecaagggaccaaggtggaaatcaaa

2Lm20-11

(SEQ ID NO:112)
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2Hm
gat gggagct at ct at cct ggaaat ggt gat acat cct acaat cagaagtt caa
woegsegagt caccat g (CDR3 nmutant in PCT/US2008/007464
accagagacacgtccacgagcacagtctacatggagctgagcagcctgagatct
gaggacacggcc

\g\‘ i% ccaccetgtcttt ctcca aaagagccaccctetectgea
gt gtat tact gt §g€& Hitealahi ia e ‘E gt
a ccggccag ag’tg

t g gggecgegge gccccatccaacc gc%gtgga : gatccgggacagactt
121 caggt ca ct tgcagtct t gct gagagcaagaagcct cctc
%})ahg gt tg t c@gtc cgccgatca%cagtcgtgga%cctggagga gcz?gtttegtactg%cag%agtggagttttaacc

gcaaggct agcg§iceacgiiegsceansggaccaageiagarntyadict gggt gcgacagg
cgcct ggacaagg

gct cgagt ggat (RIOMNOCIZ) cct ggaaat ggt gat acat cct acaat ca
gaagtt caagggcag 2H ggtc

accat gaccagaganupeipactdaealsagheiaratigegagaamagariteetcioctgca
agat ct gaggac gg%éﬁg@éﬂ thdbtttattggtaccaacagaaacctggccagicacctaggctcctcat
fa

cggccgtgtattg E%@&Q?&E@Qﬁﬁ%&é@k@@c@?c&é@%@i@@ Adgggacagactt

t cgat ct ct ggggccygcg huVH

gt cac
22%5%)? %% aget gtagz&tag Ca&‘tcag% {i&% §Qct aélagg é&(%?attact@écagg%g@agtﬁtaacc
aaggtttcctgc geaaicdan
ct agcggat acacct t caccaglct acaat at gcact gggt gcgacaggcgcctg
gacaagggctcg
gatgggagctatctatcctggaaatggtgatacatcctacaatcagaagttcaa
gggcagggt cac g&aﬂg}gﬂgag&cagtctccagccaccctgtctttgtctccaggggaaagagccaccctctcctgca
accagagacacggggaagaggaatgdtizgctheatgitgpapct gragagcad g gaggagadctaggctcctea
gaggacacggcct ( CDR3 nut ant)
gt gt at t act gt greroaancirRcigat @@L aGted @dﬁg@ﬁﬁ%ﬁé cEggacagacttc
t gggpccacggcageehcAtiagdpcoiabideeigahy Fgatttctaacc
caggt gcagct gg&g@ﬁgﬁgé@g&&%&g&gg&g%g@g&ct ggggcct cag

aaggtttcctgcaa g

ct agcggat aca caat at gcact gggt gcgacaggcgcct g
gacaagggctcggﬁ%§ B%&ﬁ%ﬁ%?

gat gggagct at ct at cct ggaaat gtgt gat acat cct acaat cagaagtt caa
gggcagggt cac gagattgtgttgacacagtciccagecaccetgtetttgtctccaggtgaaagagecacceteteetgea

gggccagtcagagtgttagcagetacatgcactggtaccaacagaaacctggccaggeacctagget

cctcatctatgecccatccaacctggettetggaattccagecaggttcagtggeagtggatecgggac
L agacttcactctcaccatcagceagtctagagectgaagattttgcagtttattactgtcagcagtggagtttt
aaccctcecacgticggecaagggaccaaggtggaaatcaaa

(SEQ ID NO: 116)

caggcttatctacagcagtctggggctgagetggtgaggectggggcctcagtgaagatgtectgeaa

gg
ctictggctacacatttaccagttacaatatgcactgggtaaagcagacacctagacagggcectggaatg

gattggagctatttatccaggaaatggtgatacttcctacaatcagaagttcaagggcaaggcecacactg
actgtagacaaatcctccagcacagectacatgcagctcageagectgacatctgaagactctgeggte
t

atttctgtgcaagagtggtgtactatagtaactcttactggtacttcgatgtctggggeacagggaccac
ggtcaccgtctct

2H7 mVK

(SEQ ID NO:117)
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2HM g
accagagacacgt ccacgagcacagt ct acat ggagct gagcagcct gagat ct

wogmggseasggcc (CDR3 nut ant) PCT/US2008/007464
gt gt at t act gt gcccgagt gt act at agt aact ctt act ggt actt cgatctc

t ggggccgeggce

caggt gcagct g gg%g%‘aa%g{?ég%% éﬁgégﬁgé%gﬁﬁéﬁé%g 8%%2%%3‘3 gatticcigtaa

aaggtttcctgc

Ct ageggat acabhPt RS ARHI A AR AT PR BT SRS GE g R eagegageccioga

gacaagggct cg8&Hnb gt g

gat gggagct at 8@%8%%&%%%%‘&9%@%@%&%@%‘{%3?E%ag‘g%qalggé%{’aggtca“atc
ggt cacALCIERCREGratcaaeacEECCipcRigRIteEFesARIAigdageccicggacaccgee

accagagacac gaigtaileggtgracersecstgtatatagtapctagggtastiegatelatggegecgcggeacccet

gaggacacggccggnd JH2)

gt gt at t act gt gatgigmagegt gt act at aact ctt act ggt acttcgatctc

t ggggccgcggcaccct ggtcactgtctcctcect (SEQ I D NGO

125) gaggt gcagsi@ibageatigs 9ot ggaggct t ggt acagcct ggcggat ¢
cct gagact ct cct

gtacagcctctg é %g%%g{grg{g%gg@%tagéa@Qg@é&%ﬁ&écgggéa‘ég&%&wgamcctgtaa

ct ccagggaagg

g 00 o e - 3L 64 2331 00 08 A 58537 68 nagcctoga
accat ct ccaga aat t ccaagaacacgct gt at ct gcaaat gaacagcct g
agagccgaggac glgggpaqtatctatcetleg gatgqg@ccgqj;aatcagaagttcaagggccaggtcactatc
cogjst at t act tregeqrantagiergicgecaceaaciagriggealegassagestgaaggectgggacaccgec
at ct ct ggggc cgigtpdtadtigpicacgopteptgigttatagtagetcttantggtact{cgEQtdt gy ggcegeggeacc
NO 126) ct

caggctt at ct aggigeagicticgyggct gagct ggt gaggcct ggggcctcagt g
aagat gt cctgcaa gg

cttctggct acagsitd {pae@abpcaat at gcact gggt aaagcagacacct a
gacagggcct ggaat g

gattggagctat b (Y &&Eg@&&%&tg &a@a%%@fg%@%@%c{g%ggctctcct
Sotgt agacads éﬁ%%%‘%3«%%%3*&@{%9388%%%%%cgs%%%cegggaaggga

act gt agacaaa
gagtgggtctcagetatctatcctggaaatggtgatacatcctacaatcagaagtticaagggecggttc

QB t Ct gcgg C
(mutant CDR3 accatctccagagacaattccaagaacacgctgtatctgcaaatgaacagectgagagecgaggacac

; - gg
frzln:lel:v‘:)}rllf :117 d ccgtatattactgtgcgaaaagctactatagtaactcctactggtacttcgatetctggggecgeggeac

JH2) cctggtcactgtctecteca

(SEQ ID NO:120)

caggtgcagctggtgcagtctggtgctgagagcaagaagectggggcctcagtgaaggtttcetgeaa
gg
ctagcggatacaccttcaccagctacaatatgecactgggtgcgacaggegectggacaagggetcga
gtg
2Hm gatgggagctatctatcctggaaatggtgatacatcctacaatcagaagttcaagggcagggtcaccat
g
(CDR3 mutantin  accagagacacgtccacgagcacagtctacatggagcetgageagectgagatctgaggacacggec
huVHI1 framework gtgtattactgtgcccgaagegtgtactatagtaactactggtacttcgatctetggggecgeggeaccct
and JH2) ggt
cactgtctcctct

(SEQ ID NO:121)
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t
attt ct gt gcaagagt ggt gt act at agt aact ct t act ggt act t cgat gt ct

woeggseTdgggaccac ggtcaccgtctct (SEQ I D NO  120r1/US2008/007464

EPKSCDKTHTCPPCP APELLGGPSVFL FPPKPKDTL M SRTPEVT

CVVVDVSHEDPEEQ&F opgocctcagtgaaggtticct
RVVSVLTVL l:t% btgcgacaggegectggacaagg
GQPREPQVYTL PESRDE %_)jg’a@ gaagttcaagggcag

WES H %é ‘ 7
mVW%SLSPG(&%W 128 fgagcagcctgagatctgaggaca

MI TPRNSVNGT FA#,

(WT RHEZSBRs 0 mﬁaﬁm@agmaaﬂtagﬁg&mt agfegtacttcgatctetggggeegeg
huVHidramewark| | BATEKNSRKCLVKGKM MNSLSLFAAI SGM LS

avd JHEKI SHFL RMESIZRICARAITRWNI YNCEPANPSEKNSPST Human
CD20 OYCY SI OSLFLG LSVM.I FAFFCELVI AG VENEVWKRTCSRPKSNT
(Extracel | ul SEQdDaN®:122)

VLLSAEEKKEQT | EI KEEVWWGELTETSSQPKNEEDI EI | PI QEEEEEET

nderl i ned e
u i ) @&E?%E?%%ﬁ%ﬂg%@aécﬁgﬁalg&t gcctcagtgaaggtttcctgcaa

129) CLAI M5 A" humani ze

: Lgﬁ;ﬂgaﬁ;gﬁééhggﬁ%awédwgag m%%g%’%%g ﬁflﬁwggﬁfaagggct%a
rghane. and ERAPSEEISSTReCRA s et e R AAaE Vo aogegpageetcaceat

framework re8ions are human i mTunogI obul i n franmework
(CDREDinaRmnd WfdBagacaceleppceapsasagiciaipisieelanefg saupapalcigaggacacggee
sequence’ conpigiaii@stgtgreceargnloctatagthasistiarigglactisigatetdigggapegeggcaccct
chai n CDR3 f ggtaactgtetcatey one of SEQ | D NOS: 1-59; or

(b) the VL donmmin am no acid sequence conprises the

am no acid SEGREIONOS123) | ight chain CDR3 found in any

one of SEQ ID NOS: 1-59; or (c) the humani zed CD20

bi ndi ng ol e%g@g&g&eéﬂg@sg%c@gt%tkgagagbgaga%@%tég%é%sgrgeéggmcctgcaa

(a) and a VL,gm no acrd sequence of

h g ImgnlS é 3 S encé %&g?ga)cg&ng%cggfﬁlagaafa? < (%%g‘?gggacagﬁx%@c%%acaagggctcga

(b) and wher 8i€n VH and VL are found in the sane
atgggagctatctatcctggaaatggtgatacatcctacaatcagaagttcaagggcagggtcaccat

2Hm4 g
accagagacacgtccacgagcacagtctacatggagcetgagcagectgagatctgaggacacggece

(CDR3 mutant) gtgtattactgtgccegagtgtactatagtaactcttactggtacttcgatctetggggecgeggeacect

(CDR3 mutantin 5
huVH1 framework

gat

cactgtctcctct

(SEQ ID NO:124)

caggtgcagctggtgcagtctggtgctgagagcaagaagectggggcectcagtgaaggtttcctgeaa
gg
ctagcggatacaccttcaccagctacaatatgecactgggtgcgacaggegectggacaagggetega

2Hm5 gte
gatgggagctatctatcctggaaatggtgatacatcctacaatcagaagttcaagggcagggtcaccat
accagagacacgtccacgagcacagtctacatggagctgagcagectgagatctgaggacacggec
gtgtattactgtgcccgaagegtgtactataactcttactggtacttcgatctetggggecgeggeaccct
and JH2)
ggtcactgtctcctct

(SEQ ID NO:125)
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ref erence sequence, or a CD20 binding fragnent of said
bi ndi ng nol ecul e. 2. The humani zed CD20 bi ndi ng

wombgsgts of claim 1, further conprising: (a) rerd$2008/007464
domai n am no aci d sequence conprising an am no acid
sequence thap, @a&cé@%@égﬁggﬁﬁ%?tzaé&t REgarkcteagactetect
domai n am no
TR s L e S
conprising an ami ng acid sequence that, i t |east 90%

WT bR DB o CEREESH Rt e eResaea vaaloreonh pglicaseeecosstt

huVEESLy7 one ofiCdfisqagRgierticpaaggacageciglaicigeqantogaspgcefgagagecgaggacac

fra,(,?‘}, ghf VLESf (b); or (d) the VH of (a) and the VL
0 JH?Z ., Whi chcglatattdcigigegaangic gigtactaiagtaastestastggsacticgatetctggggeegegg
sequence. 3. cAdeetggteaetgictedctCD20 bi ndi ng nol ecul e of
claim1, further conprising: (a) a VH donain am no

aci d sequenc¢EQMIPNQGiING) an am no aci d sequence t hat
is at |least 95% identical to the VH domain am no acid

o o ol am
VL donai n ant g aer o SEapceses O Al fuecotgen

0
sequence thg‘E ' I %.i ti 0 the
domai n am no ﬁétg%& écél c%?%%:‘:ggaao/gﬁ ﬁ%‘?%ﬁa%?a%)a cag?ca jeppeecciggaalg
. 1.50; oileseralRcigeeriesacyfo GReretcppaegsgccacacte
2?@“?’ VH ofctgiapacapiceinenagpcagreatpiecagricagragreefiffigragactetgeggte
in the sane teference sequence. 4. The hunani zed CD20
bi ndi ng nol edilicieigrragigiggigtactafagiaapliertaciggipeticgalgictegggcagagggaccac
VH domai n anBgieaeggicictsequence conpri sing the VH donain
am no acid sequence found in any one of SEQ | D NCS:
1-59; or (b)(SEQID@®DHRMA) anmi no aci d sequence
conprising the VL domai n am no acid sequence found in
any one of S - 1-59. qQr.(c VH of (a
and a VL of 8&%}2&??8?@&%& %gg{a{ﬁ{ﬂ??ﬁgp%@ﬁf&ISRTp EVT
(b), which akdYHUNe REI%KEMYP% VENEENAKJKRIEEQYNSTY
5. The humanRYaS \GBPYLBQRIVANGREY KT VENKLP AREKRTISKAK
clgGhs 1-4, GRIPRERQVYTLERSRONIYTIONQMSIAIGL YK G REDIAJE
Hinge ind CH2CH3he MESNGQPENNY KUTREVI A IERBFbY SKILTYVDKSRWQQG
mol ecul e of BMWFSO/ MHBAIHINE YIFAK SWBLSPGKS a
humani zed Smal | Mdul ar | mmunophar maceuti cal (SM P).
7. A humani zed SM P that specifically binds CD20. 8.
The humani ze(BERMIPNiD:128)pi m 7 that bi nds the sane
epi tope as, conpetes with or

MTTPRNSVNGTFPAEPMKGPIAMQSGPKPLFRRMSSLVGPTQSFF
MRESKTLGAVQIMNGLFHIALGGLLMIPAGIYAPICVTVWYPLW
GGIMYIISGSLLAATEKNSRKCLVKGKMIMNSLSLFAAISGMILSI
MDILNIKISHFLKMESLNFIRAHTPYINIYNCEPANPSEKNSPST
Human CD20 QYCYSIQSLFLGILSVMLIFAFFQELVIAGIVENEWKRTCSRPKSNI
(Extracellular domain VLLSAEEKKEQTIEIKEEVVGLTETSSQPKNEEDIEIPIQEEEEEET
underlined) ETNFPEPPQDQESSPIENDSSP

(SEQ ID NO: 129)
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cross-conpetes with a humani zed CD20 bi ndi ng nol ecul e
conprising the am no acid sequence shown in any one of
woSh@s/ide7N0S: 1-59. 9. The humani zed SM P of amcou068007464
clainms 6-8, conprising a hinge domain having the am no
aci d sequence shown in SEQdPDANRs 60. 10. The
humani zed SM P of claim9, conprising an effector
domai n conprising the am no acid sequence shown in SEQ
Wh t.l‘a NO, 61. 11. The humani zed SMP of claim?7, wherein
atiy AR I8 nossesses at | east one of the fol | owing

1. A RRRAAILESCD2D bitdihs Afdldould ébmﬁrmng@ﬁnﬁﬁﬁﬂldgl(%%lm heavy chain

reduces the growth of xenograft tunors

varlabll(: é)dme@s(\ffﬁ)eaqdra@gm@qgipwmdlgbseelmlma@re@w Wmm%fé(h) [gomprising
e SR RS RS o B ELNS Bl 83 i

are hum“irﬁm{m]lﬂoglmﬁleﬁmé\b@k%@ﬁnpms@ﬁaeﬁa at |east three of
t he pr%Eertl es. 13. The CD20 bindin m)I ecul e, of any
mehe VI demain amigo geidiseguenseapmpesesdig pmio agi) sqswsn@rof a

heavy (ﬁlaﬂ"l EBRA oand'H é}!}l e A Egh%%l%s 2bglgd. 14. A

nposi tion co ‘bi ndi ng nol ecul e of
dh)/theML dcﬁmmhammo 4ei@ sequenke chmaprses 2kdarBMoRicaf segoynaend a light

: | ai 7-12. 1 1t O I sing the CD20 bi ndi ng
chain (ﬁ%ﬁ(g 1BAN{AYC 8E§E§flﬁcq\]9%n‘i% 8" the hunmani zed SM P

Q¢) BEKuRARIZEd CE2BI vIRdiAg ;r?oléUuI@ccﬁl%ﬁ’sQ§ b VP AmPo &Jlé'séau]eﬂce of
and instructions for usSe. . A nucleic acid encoding

(a) andtah\éL @mdao adid dequgnemd e @ or ant i gen- bi ndi ng fragrrent

A PSR P TR Mkl R g Y g afs fience of

(a) andta\al, aRAEPEEE sédiRnMbO@YBAhD WABEEIE @ VIFB &5d WL FRMiif he same
sequence encoding the VH am no acid sequence found in

referen%%‘l@}ﬁ%‘?e@f SEQ I D NOS: 1-59. 18. The nucleic acid of

[ equence of any
%r%gCQQ%E&&@M&?YEQEE&S@%%QMEucI eic acid of
claim 16 that encodes the VL domain and conprises a
cl eoti de ence., encqdi ng e. VL. am no acid,
2. gfglaﬂ?eﬂ?@emﬁ gwmﬂecg? 0%@@3@ b iesger comppisingy  The
R 3%3“%%@ S Spe LI W) SR tatis o
least 90%| adenticaldoitht ¥H domyaio amind acud a¢quendssfoRfd imper aie gf SEQ ID

NOS: 1 ked to an expression control sequence. 22. A vector
%Isi ng the nucleic acid of any one of clainms 16-2

%b) a VL domain amino acid sequence comprising an amino acid sequence that is at
least 90% identical to the VL domain amino acid sequence found in any one of SEQ ID NOS:
1-59; or

(c) both a VH of (a) and a VL of (b); or

(d) the VH of (a) and the VL of (b), which are found in the same reference sequence.

3. The humanized CD20 binding molecule of claim 1, further comprising:

(a) a VH domain amino acid sequence comprising an amino acid sequence that is at
least 95% identical to the VH domain amino acid sequence found in any one of SEQ ID
NOS: 1-59; or
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23. A host cell conprising the nucleic acid of any one
of clains 16-21 or the vector of claim?22. 24. A

wombdisd7ifzor produci ng a humani zed CD20 bi ndi ngpomb2608/087464
or antigen binding fragnent thereof conprising the

8 o5 Sy S8 e
least 959 idgmetivabiortte W] dorgjmantino 2Gd séquenté fuindfin dey en¢ bHSEQ ID NOS:

1-59: CD20 in a biological sanple froma subject conprising
7 %he step of contacting the sample with the CD20

bdc?gbtlﬁg valoges Mdvi e (huppni zed SM P of claim 13 and
det ecti ng bi ndi ng. 26. X net hod of treating a subject

ha@ly thegV Brof §a)sapd she W Loff (hhwhich aredpemhinghe same ireferetice sequence.
with aberrant B-cell activity, conprising
adm nistering to the subject a therapeutically

4.  eTheRirhattzed TDR0 bidididghaolebime bif 2 Rein GDAGtHr 06inPHsing:
nol ecul e of any one of clainms 1-6, the humani zed SM P

of®) arH dereaigfantipa peid syquence pompesing Mso¥ Hrdagrin pminacid
sequentd found lflég}?\?mﬂ?hpgggqb §ORL 1526, wherei n the disease

assocl a Frant o8 cefl act i vi ty is rheunatoid

afb) AVt danaihamiso eciy isbqurenat ©sorapsingthet Vpldenmal anowiasid

28.. A net hod of [ t he. nunber of B-cells in a
sequengg found;injapy H%%ngﬁgﬂg)otg,%séé'r?& P5ing administering to

t@ybgtﬁgjmgfgatﬁgraapgl&i(gab}y ef fective anount of the
humani zed CD. 8 bi ndi ng nof ecul e of any one of clains

1(d thet VW8 off (ajeamid 2kl VEM{Eb), whaety arefeurst ingheisanse ®fdi2nesrsequence.
the conposition of claim14. 29. The nethod of claim
28, wherein the subject is suffering fromrheumatoid

5.  arkdwinhdnzed CID2G bRAMNAOREGE 6F afY ondIbL ¢18InG 54! WhRAIiSan

antibody or an antigen-binding fragment thereof.

6. The humanized CD20 binding molecule of any one of claims 1-4, which is a

humanized Small Modular Immunopharmaceutical (SMIP).
7. A humanized SMIP that specifically binds CD20.

8. The humanized SMIP of claim 7 that binds the same epitope as, competes with or
cross-competes with a humanized CD20 binding molecule comprising the amino acid

sequence shown in any one of SEQ ID NOS: 1-59.

9. The humanized SMIP of any one of claims 6-8, comprising a hinge domain having

the amino acid sequence shown in SEQ ID NO: 60.

10. The humanized SMIP of claim 9, comprising an effector domain comprising the

amino acid sequence shown in SEQ ID NO: 61.

11. The humanized SMIP of claim 7, wherein the SMIP possesses at least one of the

following properties:
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(a) ADCC activity;

(b) CDC activity;

(c).reduces the growth of xenograft tumors;

(d) reduces the progression of disseminated lymphoma in vivo;

(e) depletes CD19+ B cells in peripheral blood, bone marrow and lymph nodes.

12. The humanized SMIP of claim 11, wherein the SMIP possesses at least three of the

properties.

13. The CD20 binding molecule of any one of claims 1-6 or the humanized SMIP of any
one of claims 7-12 which is detectably labeled.

14. A composition comprising the CD20 binding molecule of any one of claims 1-6 or the

humanized SMIP of any one of claims 7-12.

15. A kit comprising the CD20 binding molecule of any one of claims 1-6, the humanized

SMIP of any one of claims 7-12 or a composition of claim 14 and instructions for use.

16. A nucleic acid encoding the CD20 binding molecule or antigen-binding fragment of

any one of claims 1-6 or the humanized SMIP of any one of claims 7-12.

17. The nucleic acid of claim 16 that encodes the VH domain and comprises a nucleotide

sequence encoding the VH amino acid sequence found in any one of SEQ ID NOS: 1-59.

18.  The nucleic acid of claim 17, comprising the nucleotide sequence of any one of SEQ

ID NOS: 118-126.

19.  The nucleic acid of claim 16 that encodes the VL domain and comprises a nucleotide

sequence encoding the VL amino acid sequence found in any one of SEQ ID NOS: 1-59.

20. The nucleic acid of claim 19, comprising the nucleotide sequence of any one of SEQ

ID NOS: 67-116.
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21. The nucleic acid of any one of claims 16-20, operably linked to an expression control

sequence.

22. A vector comprising the nucleic acid of any one of claims 16-21.

23. A host cell comprising the nucleic acid of any one of claims 16-21 or the vector of

claim 22.

24. A method for producing a humanized CD20 binding molecule or antigen binding
fragment thereof comprising the step of culturing the host cell of claim 23 and recovering the

humanized CD20 binding molecule or antigen-binding fragment.

25. A method of detecting CD20 in a biological sample from a subject comprising the
step of contacting the sample with the CD20 binding molecule or the humanized SMIP of

claim 13 and detecting binding.

26. A method of treating a subject having or suspected of having a disease associated with
aberrant B-cell activity, comprising administering to the subject a therapeutically effective
amount of the humanized CD20 binding molecule of any one of claims 1-6, the humanized

SMIP of any one of claims 7-12 or the composition of claim 14.

27.  The method of claim 26, wherein the disease associated with aberrant B cell activity

is rheumatoid arthritis, lupus erythamatosis or multiple sclerosis.

28. A method of reducing the number of B-cells in a subject in need thereof, comprising
administering to the subject a therapeutically effective amount of the humanized CD20
binding molecule of any one of claims 1-6, the humanized SMIP of any one of claims 7-12 or

the composition of claim 14.

29. The method of claim 28, wherein the subject is suffering from rheumatoid arthritis,

lupus erythematosus or multiple sclerosis.
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