10

15

20

25

30

35

40

45

WD 2006/ 084264 PCT/ US2006/ 004232 5 Mail ed: February

6, 2006 ANTI BODY VARI ANTS AND USES THEREOF Thi s
wappbkiogassi on clains the benefit of U S. Provi sSPOIEE2006/004232

Applications Serial No. 60/651,111, filed 10 February

7, 2005, 60/689,404 filed June 10, 2005, andMailed: February 6,2006

60/ 702,571 filed July 25, 2005, which applications

are incorporated herein by reference in their

entirety. FANTEBODY MARMNESAND HISES FHEREQR rel at es

to anti-CD20 anti bodi es and their use in the treatnent
of ’an:@bltcaﬁcﬁlclaﬁr@@he b&éﬁtdﬂf@%aﬁ&sslonﬁ%mwn% Tede51,111, filed

ol T O TGS 3, 2000R0 ST Bl AR5 O

arevl@%&?ﬁfﬁdhfremf)me@regwuawtmegwnty The three major classes of
| ynphocytes are B | ynphocytes (B cells), T 20

| ynphocytes (T cells) and natural killer (NIA) cells.
B | ynphocytes ar e_ﬂmw for anti body
Pr OTHdGilveMion AREs RLANCER HEHIBEShd !hmgintt% treﬁmgxﬁ b ]§cell related

diseTBt ure within the bone marrow and | eave the mar
1S€ases.
expressing an antigen-binding anti body on their ceI I

surface. Wien a naive B cell first encounters the

anti gen f or MBA@KGRW@?HEWVEWIU@@W i's

Ins to dlvide rapi and its
pr gd’ bocyta@‘ ¥4 OéIF 8frﬂ3\ieg{ @p}llﬁtoas qfrghﬁ,b}oogceélépheg sp&ﬁacally recognize and
respesfdfiefotein aight. Shetiet edjor'dibasatlynpadcySs are MBIy E BobkST
lymlhx@é/ﬁe ar 469&'3 gx%rnatluf‘af lglleg é\l Ié Qé’h@ ﬁﬂrgrﬁ&‘o%g% apeutﬁe ceﬁ)s r?spgnm?é %or antlbody

ne- bound ant I'b % ane specl
p‘""dt‘""r?@“ PEViHa e ERnge cels IR Wi it 11096 mBrop@nd lpwe t!la petrow
exprpsinpananésedbindick antodpatiyeidael sutfis! waeh {HaREBGa1 158 KBl the

antlgeQFO%QEh ﬁsbx%m@f%é lQ)QrQiyan 1b0§e19 p%%&cd thg t11I bQ C1)1(1jsltoe t§1¥1§er rgpré]l%anéﬁibrogeny

or. effector
dlffeéﬁﬁ{‘%“‘g‘éfﬁ TERPY G C&%ﬂal“b‘ﬁfeﬁ?}ﬁﬁﬁ oggleq mmqu eMewsy Bicalsiers a longer it
spancknd CfO&IIIﬁﬂtOIeﬁird:sﬁ)ﬂerﬁﬂﬂinh-g@md aIBB@?ﬂ5)Wlth the @ame Bﬁé@lﬁ@l@/h@ﬁé ergmal parent cell.

Plasihd &ﬁ&ﬂ% & ng @%{(% ur‘x’g Qy lgnglnsqeag duca secx%ﬁgi ﬁ)ﬁr{l Eﬁ’tlée aBtlbody

oXI| rmt ely
Secrft‘g‘/ﬁaﬁﬁtl?é’ﬁ% %%th*( wiPEFitcion @Ole%ulea Pf huworalB!nmIJthCh em
26414 OP201:h 2R ¢alsd 28i€d KukQBB ) ympadtshe Fismit©4 &g&&nt@lm aﬁﬂy&%pbs) isa

hydrgéhgt)al‘c %ar:‘ll;ntl %&Zmn(g%gfg § %u/ tlBa m(t)l ar weﬁ&ﬁ% 65;1{?)('11111%3% 31%?% o pre B and
matu(M}iP*(OMﬁéY@@ﬁmeez algh BwBCmu%s@eﬁylzmzmw@ (BN ¢t al.

EMBOUt 785710017 (ﬁmn dT}@rant@@:mammp@Jséd%n $He8Pthah 8b% 5B 8Nl Ro:-Brodgkin’s

| as ornal ti ssues
IR N N T
cells(rgp P cslls, npqq@u:gzhtﬂa tols prothel rmtna! daueedieddgr & tlep (Byunbin135QR973-979

(1988% taDratsi g [QERRER ah Qkly Q@ﬂ(d) nﬁyé:ch@vah(m p;dcgsg fop&ll%ﬂﬁie E’léatlon and
egd supra). and possib

i S L W‘P‘&h’“&tw'awﬁéﬁakc%’aa@}an@k Ctegider et . Cel
Bioclggy 14D:198{1980ki n. 14D 195 (1990)). G ven the expression

Of GGQZ@K: b@re&uﬁ%k tDiOWlTB @Qﬂ?ﬁphoﬁlgy tRis anxg&!;rﬂﬁ e lhsptgﬁherapeutlc

aree as @era utlc tar to treat
g "T‘HSFé ugh ﬁ’i‘%fﬁargﬁ'ere@%3‘%9é)8?ﬂ?eépl?ﬁ ﬂteﬂ@“ tates ¢yith B-cell NHL
and 18frath@S60q tewBaseedrd didyhiised eathd/eAIDF@ etdipR, t%;t%ﬁabﬁﬁl’lﬂm

antib&H thQh ﬁg%%ﬁgllféﬁilﬂee}%g @lgmerl:%unﬁél%mgn mbnoclon%al antlﬁqlég; dlrectgd against

1S a
h“maé ﬁ&?%@élﬁf@dwmeffﬁw Rl e Chapnash, e Seensised Gdihynia, U.S.)
is used ifor @he tredimang 6 patsehts whwﬁﬁﬁbemz&‘a&&@ ﬂcﬂﬁﬁad@ CORMBIIL] @b )Sosmve B cell

non-@o\ﬁ?ﬂn# éf’lglnﬁhotnr g}@glgemag 1stt}%%nt1 f?r%etdﬁo ast E%B Ao LE{P%IfPt No.5 '736 137

issuechApril 1P (Andeson @Iaé)m‘énj uSrPatrI@f 5, H61466. \in biowmeharden @iction studies
have fidohdtaied @it RITBAN@ORsthbd & cobblGfd and ey Iylﬁlfﬂgrg(kﬁ BerSines through
Iynphona Rituximab is the anti body referred to as
"C2B8" in US Patent No. 5,736,137 issued April 7,
1998 (Anderson et al.) and in US Pat No. 5,776,456. In
vitro mechani smof action studies 45 have denonstrat ed
that RI TUXAN(r) binds human conplenent and | yses
Iynph0|d B cell lines through WD 2006/084264
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significant activity in assays for antibody-dependent
cellular cytotoxicity (ADCC). In vivo preclinical
w@rwdgeehave shown that R TUXAN(r) depl et es BPCEUB206/004232

fromthe peripheral blood, |ynph nodes, and bone

mar r ow of cynonol gus nonkeys, presumably through
complerampdepemsent cysmakicte(ADOYERNR e/dBlprd P @68 43 (RRF4). dtdigdnally, it has
- .83 : - ant,i , -
sieninEe PRI 9 Sy b dep e D B AR il
studieg e showmint RHE NG dselays Tresliafomm thrpapipkces blpl mpikiegest agd bone
marrot BEcyh@hlgaé SoHkey quesﬁfxﬁdbryltmmge Confpleiekt aiRhan-medifed freaks (Reff ef al.
Blood %?(9) 485‘ 4an 4)?&?)111% oaxﬁtl- g é)}gﬂtab\g@esquwféi ﬁ)( %Ogéangent {‘; ﬁ;l—lh){nclude the
muringRtpy Eevahiny v et tott@prr@deqxsom Vgdrm-PGHIDEG Rtryapryticals, San

Dlegoa@ﬁ)ommmvhwh m&s&&r fulf) fnbibide aﬁmomsm@ga@@mbsmcsmmwm

WE(F ’Sé 58 gfl%éfu?%lﬁ%t anttﬁt Jght?eatbng &utglmmu%e ésgasest %tuxn]ng)%as dlso been
studied m|aganiety of n@ewgnaptapthwhlygpl@rdggyn whidwa cedls ax@tautadntlbodles appear to
play a%l@ﬁ AT oY S p%@lgphys-l-cﬁ SEdvallis B2t BEBerk 8420 ans. 3@8@@328“@@2 }RRuximab

has benre otentlall relieve siqgn
has begy RSP LIS PTG XS AT S Bl A 5 PRI TR af?ﬁ}xj RA)
(Leandrb eran,dime. RbturaDis, 618388 RAGANEdDirds o 6148885 BREM.( BABDPL, 9): S46
(2002)5%1@ z;jafi S I@Jeum D%r %E‘(s*u%%) @%@M@ooaﬂ%&?&gp|Arth%s1zh§ﬂa§548(9)

5439 @4lu}(u2%sgﬁberg§fg1|n§}s 5fs 1er 5: 1%7,. ﬂ??r(?QO?)SL?Qﬁ‘g&fh“ gp rgz)s Rll e,)um 46:

2673-38V3 Q00D 0CBhIn, et kil Papss, (IEBSZa‘ﬂb €2004)), Anbuag ibtdndocyfegsnic phipenn .

(D’ Argra oA - 2o 14 %99%5 44: %68 %B‘éj(’zébaf%taé} ot al Aﬁlw?lrést és% 9??‘?&1’% 46 et al,
2673-26771 Cor man e

Semin( QesefA Yy (S”?Prﬁ%??e 08 FOARTty %p@?ﬁ’"@"’ﬁ (st &ur]§9 é%s @5Ar ena

Ratang@hara@tlorn, er 41 Mt Inhy/ﬂfﬁ) hoaee 784795800 H.@ire (@ BiplasiSiAasdr esdl., Br. J.

Haem%nl 1 6317530728 iz%@z)), 8@% ar(eé‘ngaq%gi%%‘g 'h%rz‘néﬁ&log"i‘c'a 87: [189S®@1(ﬂ)02)

(eSO Gevivionte 5T EB0CAEY, z@@@éytmm a vt 4 Hekeints

187-8@d001); Bditsenl k., BB4) 103: 3380028 (508D 7 BerdnBEHMD Y1), Br. pLH@mdr&Id 115: 79-83

(2001g§gdd;}eé§ aﬁ%{zfgéfy n§s. 1§§3 1860 (200% Dafﬂlam g)%zeﬁﬁ} 91|aen ator 1R4: 220234

aut ol nmune
(2001 Dieting it smdwre@ésesere ingGo lfgsaneez@eﬁz yt al (I\é tJUZH‘Fda éfﬂe afos31 go04),

mxxedld@@gmtuﬁhea@a (©3Vithiet B3Brikr2 B, 46G0pptl 9BYQH 469 200D))0h BEBSE gravis

(Zaja % éz?)eﬂﬁ rolo ? IlOﬁQ 6I5' ?%F@ }Qanlégl J2 g f‘gﬁ » gés&a%il%)os», Wegener's

granulB@pt@qAﬂ(%pks gtal. aﬁrthrztzg& Rlze\ymaméﬁﬂ%é@ -2840 g_Zj}@I)) rpfjacggy pemphigus
vulgax(szﬁ%)/ et aB%@Lﬁszat@r 1401 95'@@0@1 ﬂHrmatorﬂyl;aus (ﬂ,%@ - A9 Rheum., 46

(SuppE %)0%%%%(248% g]gn vn%orhe O ei; et al '??Szn%s cg Rhﬁumansm 49229% 3g§ éOOB))

st anc
actlve(t)@g-m] miged capglobu]xpem@r(gzba et gl., BWQ@ 101 3@@ 38@1@03)1 ]_)ex(l@%g]_\)ulgans

(Dupa et A 61, b@rgJaQb Uko: 003 %%(/(422%05%@5 n@lkopathybfPésBBdktet 68 J. Neurol.

Neum&féé)ﬁyghzat 242?—3%9 (2?0?  DRIGTRP Ps&ég})socé%as—ri)gglﬁnué sy rﬁﬁﬁg’j:anzatelh et
al. NeXwplogonmOeiuprd 1) POY1282¢8h @003)), and #Bpsi@AmiBiAF miIAPE)ejosis (RRMS).

Crossw ?z@:?t{act? P?é%nﬂ{a@Qéélﬂ%%FnQ hée fI %@muﬁ&abq}x MS" }Q@ttﬁ‘ Mrl:ublsMeetmg
Rheumatism 4 36- 28 2001 efr%ztor&é}@)

of the ﬁgﬁxbﬁﬁ a?jgmlttg:a fog E?SF%C}I(&HJBW“E@{ in Mu tlple /_S\Iclerﬁm
140 Pi2de 198in(cA @4 hay peed edntimted lilypasdntsl\«\sth (Hcavamcearthﬁiﬂst(RA) piogding

43- we'éibfagm %ﬁ? anba? a*?éé;pa‘?lh efﬁ?aly §f1&r§>§§;ad é)e) al. ARG 19}2un§48 9):5439

(20033 zpz@gtgh(e%@lgyzyms Rlzaz@t 48\9% SH}FQ@OM Piaﬁey(téagrg g\gnlly rsagc]lommed to four

treatmeft YOG abubtecR@dtiaxindDdléhe, &Itux&hab ,pluBhla&dl;exaieinm rigSidnéb i8S 4
cycloI%eslplcl)an% (]e (C'P}%n‘ﬁ'g utinex\étgel f‘rr)itsngm%‘w \?ag ome aﬁxeadirr]lgﬁlr:ef)eﬁ 1ritrﬁvenously on
days (4pésY.r onk et al ., J. Neurol. 35 Neurosurg. Psychl atry

74: 485- 489 (2003)), par aneopl astic

opsocl onus- myocl onus syndrone (Pranzatelli et at.

Neur ol ogy 60( Suppl. 1) P05.2’L28:A395 (2003)), and

rel apsing-remtti ng mul tiple sclerosis (RRMS). Cross

et al. (abstract) "Prelimnary results froma phase I

trial of Rituximab in M5" Eighth Annual I\/betl ng of_

" - ~ " a4 . r -~ —— A -
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5 Publications concerning therapy with rituximb
i nclude: Perotta and Abuel, "Response of chronic
WO 200808420 | TP of 10 years duration to rituxi n@I/US2006/004232
Abstract # 3360 BI ood 10(1)(part 1-2): p. 88B (1998);
Perotta et al,, "Rituxan in the treatnent of chronic
i Arlisations enceming EaRN i FRRImab Fghds: Pegotie preAbuel, ‘Bespepse ofghronic
relapsidOITP abBityeAcduyatifnltd ARkimatviibkteres3360Blood 1M Rp£ra |-2) Hessat(1998):
Perottal\ég\é\[ %% ugzﬁtull t%% tréatmeAt%Hhédéuc%cQ ?pja?hic thl‘l‘grgb% toopexﬁg %uﬁ%{a (ITg) , Blood, 94:

conme 1 n ents wt
49 (abaqa%t}ﬁl ?99} Yatthewn e dewctahHEB%tllcsgi Mot Segria (tamil. 20 1y keandgqq? al.,
Chmo%l’&tél‘ﬁhé—i@ z%@entwmrr&umatb;e &ﬂﬁiﬁ@treﬁfed @lth B lymlpydmh%})éﬁ&n” Ann Rheum
arthr

Dis, sugrgf Jéetanciro et ]g nléyéag%ocy g S%"le 8"518 rheggaé%%%rg\mtlsp‘?%lﬁ F\{lcief]cse %{ﬁzgety, efflcacy
and doRTemynAs’ /brhndxlz(r@)'?heu&m&@) 409D OF7P (200 B alkrenoo @ tl., §An opett shuly of B

1ymphsu9@ QepRkibiY syfemB Iuphé/efmﬁkgﬁﬁégu@’ ﬂﬁmtsumemm@,y a& m-@m (2002),

t henmat osus iti
wherei g5 o S der R GSPLD TR R At e i e
infusioppas’ ququhqsmamldp eodchighalbset opd cdp@Ostergjds, ikl nderein swoadf the patients treated

relaszd'aF %h mgnthst P@@be&ﬁgy LS ha{/ergeéﬁgétfégt@d Qlthoﬁ:gYJijth Gi@l@éﬂlﬂﬁamcg?
- dose or al COI‘tICOSteI‘OId wherein two of

"Succcp il 10;5%9%1%@% R R R e BRI g ey
Weideleas pbgis. Le7p;782000hamecibe paicit ohs @akedih dbtihougis it 4,
repeat&’l'a{ \f/e%ﬁ? &ter\gfsfa&&) ﬁlglie? r1tux1 %@?ﬁcﬁé&y l;verls g&gérédee%%ﬁ %@Btﬁrsﬁdrﬂ& then

emc us ery osu
mamteﬁaéx[:er%eézﬁa MEaEredef é(} ‘éi‘ﬁy“‘“’“% i3 Zzﬁem@P ary thrq_ {50FEs: anfip.secprrpatiegtwith
refract{ry O0Bvas A& sedcerssllywithi rduximabasd it feaﬂﬁ@dnamdnkhcé’ thérapyieethree

month%, %?P? %o@;(a%ts%esédndlgg \%Qﬁﬁh{ﬁgmﬁ; thyfﬁ)&e Q %r(l\ér%!)r él)g a§hgta1ned

er ri I catl ons I vere %/e
lmprovsmelt PR ﬁférmflh@ﬁomm PrRISAlERvEed qaéﬂ}éﬁmﬁ \XEBhOFBé‘tSeF wigatology
40:20511 (200 1)t Ak eﬁYSBImn(pn&’cyteu@ﬂemod i peenth it A& madiadri@itis: serial

's,tudiesso(i%ﬁnqxﬂlgol?%'I %ﬂ&et}é\ﬁﬁqtnﬂz{z &hew{) % rgéd)urp?gl 9§r ecge@@OOtz{ Egtvtva?cg etal., “B-

1ymPh??a‘ie Aepetierbasary Frerhapytoidwasijis frq oder auwwmun%dlsomets}wsubm Fwards et
, “Efiedcy @fitssiety eﬁn@mbr@ Wililtdrgeke cli’dn&rid:)hhdﬂ'&ﬂbnﬁlhﬁdba@yA rdnd@reds

placebg conﬁgﬁ ?‘9 Eill 1? %%Fnts I‘ltleumfﬂ?lg toh(r:lg¥ Ala‘ ms anJ Rdlexfmatl.an %tﬁb'g(zooz)
Levine|apdRsniennist ted anPéWémPhiteé P@wuroxza@iez G‘c‘ceﬂ ﬂqple(ngro@motherapy using

ntuxm@ﬁmioﬂ;gﬁSﬁUO@JI?M (1989)1 VOB OGY B e lofleic@ie BRIPAckRB aShe
treatmen ofhheuxlnzﬁ 1d arE 1 1 Art%rms Igheum ﬁﬁ)%§ 9433 gz%%j Cﬁlgashlgaféal( ’Sraeﬁ\g}ent of

araneters
DMAIQﬂrefregtomg@lm@@@(pygf)rms Piwatrdnabgt Pradented dt Be Afuphbaigiifc Yeading of the
Amemds @Lz@y d}ﬁh&ch@tﬁl@ﬁy%t B4-5) RIBEOIE LANDIE T&sha%o an@u&ésnﬁlrueatmem

of mﬂlmg‘alf {eg%;u oyy rgﬁudnagglfajét Eri}ls ftfll'lgflllflﬁ\% %éaﬁente atéhecAéL[ural .{)‘Céelntd“gt%eatmg of
the Amettivianr€eliege afBironhonat Oadt-2h dey Origens, &AQONE Fetiogeniptotes effbcells in

human QQ&hﬁﬁhllyeﬂs&H‘té £ thd bRt i8Rt Sa Y\,’hz;nhlni‘ 7&%%%%97‘ &7 §2004) Silverman
thritjs and Rheumatism 4

and W‘?%‘&z j‘lmxnﬁa&ﬁlmvy Apfer R s oroip g RASRER S 5, éafyB Fof e
Arthrit{y ohd/Rieuappa tiBri 1631482 C@l3); Kdapd 2@t iseberg HanDB @Y thpapy (rBixiigab) in

the trea{‘tﬁénpﬁlam leu!x\éedllsr &% o %ﬁrr@rg opz;!z&pz;z pl]uz Pizco%%;g 2 %bS 4(9?).60!1)3‘%?%)11111 and

al . ficacy ectlve
Vanda¢ Pé%fl?ﬁé s e disfated lérméﬁdfcw &tnh@mamﬂwx P$:29%30RfEUwA
Klemmébér 20) Zﬂeﬂtﬂ&gof(aﬂtﬁﬁﬁ/) mediaieﬁi afdimtldne@isorddrs withld AACDEhondélonal

: e heur ) tis
anubo«g% %b dlrﬁz{z 1S, /{f}ﬁ Rhé uﬁzﬁ é.ls 7, %%: I(&b% @%‘(#Hﬁ& pR;!be %&2& §62r4¢ iopﬁ 1%%92 etal.,
"EffectixgnBeplbdsalels | vith gaxighb Rithe rranest ofgytoindene @waszsg Imgangbiology, 206:
519-522(3088VS zooleLul 2 00imedibs £BRGory alltlbodﬁhh%ﬁ&i%ﬁlﬁimﬂuﬁﬁﬁio%fakvnh an

b-refr.actor toid arthri

a0 gkt PR BT B At AT c et o () Rz g
of the Anerican Coll ege of Rheumatol ogy; Oct 24-29;
New Ol eans, LA 2002; "Pathogenic roles of B cells in
35 human autoi mmunity; | ns'%ghts fromthe clinic"
Martin and Chan, I munity 20:517-527 (2004); Silverman
and Wei sman, "Rituxi mb Therapy and Aut oi mmune
Di sorders Prospects for Ant| -B Cel | Therapy ,
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WD 2006/ 084264 PCT/ US2006/ 004232 5 Comment in Ann
Rheum Dis. 61: 863-866 (2002); "Future Strategies in
w0 pavegeer apy” by Lake and Di onne, in Burger'BCT/US2006/004232
Medi ci nal Chem stry and Drug Discovery (2003 by John
Wley & Sons, Inc.)Article Online Postin
Conwl%w@alﬂ §heym DispjoB63(36h @pA2sy Faure S%‘thleb’éé‘g}‘-“ﬂog‘é‘éﬁ ay Lake and
Dionnd, ITBARQE Md&wi Qliemisir2dng DAy Discdegamo3 bVheildrEeyoak, opediise

Onlmeqjostm%b?t% eanuar &%Oﬁ apter%e% }1bo|ay-D1§D %9 Ir%%un%{ﬁerﬁpd )dLlfmé anc%l_ 5

ra
Tedder &’d@*ﬁzyo'dolzﬁ@zfﬂdﬁqutar yadzw@mmn G ent lmmasiherspy Tt aricle

online p&@ﬁ%‘eqrﬁaﬁnuﬁg t2bmgﬂ1tﬁa§ “(ﬁ]ﬁo‘lg MHM@A Qﬁl’tléd "‘QEhEAGE Antibodies to
roma SIS AP AP DT RET F i GOIEBg 2 (2005 ORI puagoe

(2003 BbmWjleyl &a89ns,Ored) Pnlene Porsing Eﬁga May, 8003Merint Pudi@8on IRge; Ftbruary, 2003
Pemchgtlém M%Ednoﬁ?D%t@odxé: %rel‘:@ers M)Cfiglggl‘?’ Anuﬂ’@;nEnghﬁénnéﬂQ Wiley

Encyclﬂﬁafiﬁa Bglg?/ec%w?f@cg%ﬁ:sg%oé % {H\gqu cul es%vm @lﬁ{‘ﬁlg‘&*“’ posted online
15 Janbdpy, 2@00] SpeckMedi. RegenSet Wegner’s @lanulmratosis toldoirE@D zabnegeiaionoclonal
ant1bo§“ﬁ@e@y WhI 19{)(@ 'Rﬁe?mzatﬁgz% @@GQ@IA)‘ (%1) Jrﬁinej :ﬂa@t}é@trsi{bmlégg gnd invitation

CKS et a Response of \Wegener's granul omatosis to
Koeghgh NEDBCH FETPEN HORBEVBIRFS .’[%’Cérf‘tsf'"ﬁ’émvi‘sﬁ‘éﬁ“%lﬁﬁwt ofa
Prospedtivie Dpént I.aBel RildriTa4] iEat0iPatiendY} ARG&R6r CBKE: of R bhtplogn Bdssi@ Number:

28- 10@%&%15{1&&66 i thlss %Esg)lgn 'f%g A&Vd Bﬁﬁﬂa& @essd)ﬂp g ar?&at@glory’ 28 Vasculitis,

em SSI on UCtI on In
SessioppRRLAY B safipecp/vie RS DPrtspectiopem
outcmmemsafe@bfeb péabdtmlthw@l pdsﬁlvelx@scaafs r4addSvith riARERIab"C Bidney and Blood
Pressu%oll"esea%? 2% %95@% a}%a Ft "B%glg&glg@on ) ﬁll;umab reilrg)cgo‘ry vasculitis"

Sl on
Kidnexyd Blapd RintsuraBessirgn26: PR (RAR) Tagas: rogfer 3§ < 1% gntogapleng| Yapqugitis and
ANCAS@&l&h@Dl 2@@&&12@@601ety of Nephrology; Stone and Specks, "Rituximab Therapy for the
Inducn()n ))ft l{zegllsm&n and Q'bler,taxrgg‘gﬁ lezll\‘s?ﬁ% té'c? OZ) hggye 1E1/th§gf % gli?aif/ H{es%asrfgla
Summgf&?ﬂéﬁl@@ 2008 e Rolprenst Nptyerky ascul i t is treated with
http:// . Uﬂﬂlﬁﬁaemncgbﬁﬂ@yarcﬁBﬁtmanﬂMnali?i't(ﬁls il eSeR@l&ﬁ&ﬁ@k‘b et A58 cell
repopu&anf)n cgccurs 21?16145"&( \fp%ccteﬁs in pa\tllgngwﬁlr rhfumaxe‘opc} hy dﬂ% glillal\%gﬁ%ni%]lu%uos d
erytheiPpiesys ulrfémﬂé@em &B (Supg:9): zgkﬁo (2003); Jayne, poster 88

( :N-ma_]orlhﬂﬁtﬂfoﬂ Bl theQRSde m\fﬁ%&lﬁﬂoﬁlbﬁn ashn tANGASs ﬂ@ﬁlkl&'ﬂ @ﬂl)mouse '

antlbogy ﬁ:réglff%?": SOCI ﬁlg%f t‘% 8t ap hl%lan ?Xa%%l?&%y era eéltéc tgaﬁs 13 ﬁé en
patient§ giteF- aﬂldﬁrnphnmﬂl\mmdaﬁ@é‘é%}?%t 1083 WasSelrb R W et . i{Fiynpg anti-murine

1mmuxggl'olmh§§>|s o;[sre |11?ﬂatlé?}%$&ablﬁgmgr§cl§idmﬁdﬂy @frafyh @ar%@Q{%s 264%¥9-885,

ol er ance
1985). h%VFbchfrrWO%ewﬂﬁw@fra e Shrthls OB aps cEmp s mibiE e ppmen
constagtl(€) regip @relitilidapabBaé elgltipa dignifivaht gnoane ghponse IBACA [himan anti-

chlmelrlcearﬂ%Uy) z(‘iﬁéu@é?ge? GGH N%umomi )’ 3f4f2@§fk”fbai% ﬁ &@J:rku? aﬂpﬂ)ach to
palent W th eunat oi d arthrltls and system

overcogie (herdpifoat 8 theA]l“t“ﬁHST ?fQORPfé’ﬂ?ha“t‘b&%“(‘%&b‘bﬂmZ@‘ o @fﬁl@ne
antibo{y20 @dipodyArofiiajnOi-humafbieciési (hesienl. tmmrd,(ﬁaldDBZIFﬁIQ-ISilﬁe 1986; Riechman

etal., ﬁQErE E‘%gcl) 'Z_ﬁ\%p?l?l I‘@&) t ﬁ@lg A%l e?arg Q( eclaaH W}]ﬁa@%ﬁlmﬂgpﬁbeang’égmcﬁy

antli response (see, .
when agministegad rﬁ‘wﬁ’@ﬁa?speaﬁlbi i H@%tr@ffﬁé uprgniged g %b%Oﬁn%b@%wave been

descrifRa {n vend3306882t K2 fﬁ-aﬁééh &t ai) NP100M8340B{voaklns), Gl VOB 84/&B512 (Adams).
Humam an% %D.’Z[’:)Tl FIQ]B %Ces IElave Eéen descrlbbd in RV(?%GOMO%SE&?(E%?Q%& algu rine

respons
nﬂtm-@ldcbn bénefapipl tomtmlyle thPreiveatpaﬁD%améle& anffodies that 2g:0gly $avg gapimal

anti ger;llg§5)lt ha\%\(ﬁﬁoﬁh bidBEib 4 praRrRs bHd %ﬁmcal’@ﬁ‘cra@/ ﬁﬁ@pr&s@ﬁt irR4Hi6n aiies

rodent anti
s ol GG PR (ER R ERen PG ST T caiiRBr D P TPe gipe o
significant immune response (HACA, human anti 35
chinmeric anti body) (Neuberger et al. Nature (Lond.),
314: 268-270, 1985). A povver4f ul approach to overcone
these limtati ons in the cl | ni cal use of nonocl onal
anti bodi es is "humani zati on" of the murine anti body

":' l{s-asp
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4 WO 2006/ 084264 PCT/ US2006/ 004232 5 current
t herapeutic conpositions as well as offer additional
w@odwansees that will be apparent fromthe dep@i/Usm06/004232

description below Patents and patent publications
odj es include US Patent Nos.

i Q ant i
cun‘%rg g%%ﬁe&g%,’%m <§: L?g§éi’s Yg} 'S Oer 8%50&33 odvagagggbiat @@lbe agmgint from the

detaledigssription beloys  wel | as US patent application nos. US
US. 2003/ 0082172

200%6%%%éﬂ%ubncéd&s%g&%g?g%%ﬁ 1@1 ;
10095963 Al U S PP DS Pateiy Npss 676456,
5’73'§’|tl 37&#@53%%1) §’3 ?%%géf%ﬁ?gzﬂlé‘?’ agve 3EUDHEH! applamnsmm 0R26D7255A1,

US 3089/0021 6814 b B6 20030321 730 05 20038805063 A 1, 9 26BREZ AN (Ande L);
Y Leonarg : rson et al.);

T ey o A
Wz)g; 3 %yo%@%qptiopﬁ@t WOPUHT{BraWbskedr L, YD/ ADEHRastetier, W ),
WOQIAR# G dR etk Grdi Whie), apea)dso WE2Q AL cﬂ%ﬁ%lﬁ‘éﬁog L00lR4414 s

4452 1/ 94 (Hanna an
o f&gi%%%é%4d%ﬁﬁ’%§w&m%é29%%2‘1820%%0@@
(ﬁ&? Zﬁ é[flagﬂa) a;nd ﬁglllgﬁgﬁ; ¥S #roln nRJSERAR/00 2E@GEEnd W GRNE4388 (Hanna, N.); US

appIAAROYS 003BBB(AkAN MRannd\ND; U Bpih Fo. RBLEY N18307 MR (it

. / N US appl/ noRo! Uélarlharan and Hanna);
o 1 %oo:e/ g%%gg‘%’?g%’*% F%W‘ﬁ%fgg 44 Ffloreopited ) WQIB/9%35B I(WhiroC.); US
PPINI8IOB) B AY M med WRRBAMEDREBOBEW OO Ad0bIsABAQRRTy oA ) ;

al.); WEME B8 §8s1 W o £,): Weebio7ddSs () no... 002/ 0128488A1
1347 fo0iorSd o Bl sl SR o ) S8t an
ot 0 L et et
194,53 gféw@) 413(;0. 624296 RN US Raent ﬁo.}sbis,@aﬁi?&ﬂ BMrent No. 6,538,124
(IdusdMIB4156HAR)/ Lb:8 a, B); WG SP54 | S do
ST Al
194, , BN/ 7142 M6l 47 PrOBB US apiliSnoPas 1804/0197256
(GrewglyL); BS pigin g2 8200341 1055 Rat00 L )N PaRnIRB 61564 BIRL 609036381,

6,287,63 700.55000 5, 8426% 881399, 1 12(Presta. oL )
5214820 ool B, 5 0375 R 55D Bt N 50036177150
’ ,;abﬁb TR0, O S HO AR DRSS 7/ALUS R NVE010, 71 Ba Raftsdnbies aBgk
Patentplog@R24 BECRUBNEBODIR0RGH, (BLIGROORNGN %Z;&’é@oul@ﬁﬁﬂ'ﬁugerapb?ﬂén% B

, atent 7

WO0 n t L
Hans:AKp wsm(%agé%b%}% , I%S%Qp,ly,l IQ% %%ég(%?g?gg(%&ﬁ%é ,%‘%)?/,7%}51? [5ojdenberg and
%90@ pac  (Gelapgf o1 Y Q01733 (Wolomd REsenblatKaISiPaSK NS 368, 5068 1
(Ghen%zt %210 U?gga:tﬁi@ ;1306,\193 andﬁjgi%isﬁlzn%@%sz&)fﬁ)zé%%ﬁgl’, g&?de{megl Dy; US
Appln 9. sirfe . 2 e on € oL
prin po. U acoB Mo dind Qleik g iRty W01 dald Grelearnyis ) UssPacen

. t .
Apphcgg Sﬁtmﬁgq%%ﬁ’ﬁdzﬂqng%g@; WREB/WRE0(120864.); WO 03/049694,

US2000/B000 498 A -2 @LUS 2008718E195 A1 VRO 4&9;4@06%;1&%&5% 5LEM us

Fioki 779 ; US
;‘;gg%ég{g@?%%%é% A s Rl s wos Db brrenna
eny s B0 PEE W28 2898 @ ahie al)); WODIOLTBBBATEN Jr ).

US20049093Rd $thindh atat : 68 1 t
eut) S mrp g bt 800y AT v

US Patéit N@lt g8 R .
2001 qgg(%go’f%losﬁ ﬁg%k%s‘%&v!e&eé A gs); FO95/08 780 Ehatap@d.isno.
3Eg826801 RO 200035607 @etingHant)ONY04/000A2 1102312 i,
2004/000Ei2g (SrvENer aB; nd WD @04 N cgjtai 013. No. , ak); US
amibod}zggg,&\c}%glgg%e %QJ itar et al.); (W03FOUSEE™ ereming CP20
5 WO 03104 Aracteigsien of o w hyuR GRE) mamdlotdBantibodies with potent
cytolyliogsiy 0atBr96 HodekinWiniphorek” Mbad) Jun YRA3/Q964694 (Si ng and
Siegall); US 2003/0219818 Al (Bohen et al.); US
2003/ 0219433 and, ‘vo 03/ 068821 (Hansen et al.);
311521002/ 01367 18aF ek THE INVENEION/ 032828 ( Wahl
ginyeption MR QIeMHuBAGH0 ZHT @l hiddo if ,
hman US3004 093021 o Sl L a8 et 2 S TRpI (o o
No. 5,849, 898 and EP'3ppl FPeHES crbe@imants the BRHA awgibodids ade:;
US Patent No. 4,861,579 and EP332, 865A2 ( Meyer and
Wi ss); W95/03770 (Bhat et al.), US 2001/0056066
(Bugel ski et al.); WO 200%/ 035607 (Teeling et al.); WO
2004/ 056312 (Lowman et al ”); US 2004/0093621 (Shitara
et al.); and WD 2004/ 103404 (Watkins et al.).
Publ i cati ons concerning CD20 anti body i ncl ude:

o~ o, a2 R —
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5 WD 2006/ 084264 PCT/ US2006/ 004232 5 version 472,
473, 511, 523 and 516. In preferred enbodi nents of the
W@ 9p084264 ons, met hods, article of manufact ur ePCT/US2006/004232
formul ati on, of the invention, the humani zed 2H7
anti body is hu2H7.v5l | or hu2kW v11l4. The invention
verswrp‘i’?éwaéél &23vafralSi Foviefaray eaRdinseHsf therappopitiprganaiofmpticle of

manuf{ﬂﬂz& forlﬂlﬂatﬂﬁl offné in@éﬂﬁonbdhﬂﬂinﬁgzedeHa @fﬂiﬁ(ﬂfy idtheest 1 or\MIE78i1 1t
: E[FF‘: nv%ltlont%c}(rldles ;}hug%raz El bﬁ’?an%boodg %Qt bmtd ehquEn Eﬁﬁoe or grﬁ;ger%lfineding

al'n Il
fr agmqnergq:rmﬁ v(hefielp tlsenfﬂpefwoeef@ﬁWSE@eHl@r mate%e%mm vivth ghe phtibpdyi n
compryﬂ% e Bleguid %h@@reén@n kg u@l@gbf@EJQQD &o. SRR IPrNRin Bariablblfegion

an ubstltutl
) SN RO O OV A o7 e B P e G P R oo i
VH-CDR&is eublsvdédramty drW. Sn enstembwigiyent this sitibedy Gotpicosmsesttivgubstitution
SlOOaﬁlxjrp@"[II bbﬁg ' lqrel furé&ggﬁcﬁnﬁeﬁ]t o\/mé %@m%!:ﬁb@heg léﬁttb@@}r further comprises at

nbodi ment receln ant i bodi es
least Of’?ﬁ“t"f?é‘f’ld él&ﬁtﬁ?qog élgheeﬁc reg[Oé glgttlmgrﬁ\ées éﬁpﬁ and'écg EC act1v1t}r/ To improve the
ADCCsnlysit CibQUdtfearor firfatidnkién dne emigginenr, thdyaécedingunibodss VADG@her comprising

an IgGQE? o%gprl%lé’ia%lﬁ alm{i)éubst-lg\gxoh@';%}o% ditBII'ieKS p(ﬁﬁd éﬂQV 1@56 326W.

ctor Tunction I n one rece 9
In one gybqcseslt thsaniifory offtherpraResin CBRYIMeE AgIbitSat st Py eper antibody
depen@:@iERIlsS t\I@oxidig (AIQ) ChaR CH7Ov18 bitdiSkhilitd bi 10625 B2OGfer EdpBaent
elther K326A or K326W I n one enbodi nent

Cwmn?ﬁgﬁﬁhZQE of the precedi ng enbodi ments exhibits at

| eﬁ@tﬂatzfelyftbﬂ g ehet spmnaiegs s sepstitutiea BENfostn have pyleptgpe amino acid
alteratoy bﬂix&muﬁdntny thé Mﬁi@mﬁrd’b@d’hﬁﬂ“ﬂ by %re@@&bm(hhhiyt 5 tRdt rebpR@aSthe
antibo%asc‘tag (Ic.:)olﬁn% 1 gs? tlx’l? ihmlll;g) ac:t% n%stautlofl ﬁ%{}%{% he il?g a)é\cel éan?ﬁtehgmmyri]@ the
aﬁlim@d@)mbi*ttfuﬁmséﬁ%g E33685dR33¢4An have at | east one anino acid

2Gn ﬁkkﬁé&hﬁb&ﬂn&& B HAGBJaY ui&ti hémmbﬂaveu h®cEand ot adumwraw 6fds

human W t at lea t qg 3 re?era%P%t CI)fV fd 1}( T aserr] a}ﬁm trelgtlev% 1body 5}% v16
i & X tTHhe

Whlché@ﬁbsqhﬁltl er[dl quivalKS“«ﬁ@ACq qii SE%E) lFﬁ@ 1&@@11 Haﬁspﬁqyrftlh e r c onpri se
t @ mamlapprweﬂa RRSidd bt hidB&ly 8234 hisds 8B20 WaddAne Annbody

consi R o3 Lot ey N OZe B ey N e O A e
| GAQS’IPT@ idedbydthe ipyeatfos isab bytibedy of @ of theprécodint dnedimenteepnjugated to a
cytoto@f hgehd iryong @rh@)ﬁi'm\é@c théoyRRkic IQQQMS azll'gloéétl-\@ isobpe MAlkity. has L

chai n and nd 14,

il A M T B o Rt oo A
arfthe moetyiort fhvaiter ypvidds arhisnirged n@BACciditer @iqyes ah @ntipdyi of thelybove

embo&rgax%l 1§$l§du%fan E)!?)?eséldng'mtor %(ﬁd %%H %Q%@st & c%sﬂn?th@@sc%@ acid
cnhal n sequenc

SEQ |
produggp B WB@%&P CoHEPAGER O B T g U ﬂos‘&&vheoar*%ﬂw%wé he
prieneatidigerevidsd tir prediking anyohihegateeditodieqconpyiting coburipg the
preced%% GJ[ celllaﬁd xg&gerﬁlghlg gﬁtﬂ&ﬂ/tfromtﬂte%elpéﬁtﬁe oxic agent is a

loactive iIsotope or "a toxin. I n one enbodi nent
{ Heso b EFSR B e ?%WnairOéy Phibsdtrertn P acpesr- In one
embodneénk e caftit@is b Pvidctvditall) iictdidle cpti@vi des an i sol at ed
nu n
kB Rl O AR B0 P ek DU e
antibogigs ipéhe Forppesitientigsistfuqot | conprising the nucleic acid
|O redues: A5Re i biibe %anhﬁct@&@n@ﬁiﬁ%@lcﬂiﬁﬁﬁer tdaQ chastitiebhtained
thereuf gh%ge{}lte gog'r%y)o tEo%g:un(l:perfs ﬁ%;:;] %‘3&’;& op an Xf t%e é)rec«fbd,5 r{% embodA men s Begendmg
on thegpaifie renmrgt dwtetl gfrtherpgmpdaeon 88 aqule clavhinvferthiosn fm:téfrrlcom@ng a

packaﬁeQ&QNﬁﬁleﬁgg fak@ne3BhAoRQEIYs dsb LB LA @onqgoldkklrgﬂbfﬁlﬁ;)ﬁla oofpbsition is
| S a conposition conprising the 2 ant i body

“““%?“Wﬂ%mPﬁvéﬁ?FEn and a carrier. In one enbodinent the
carrier is a pharmaceutically acceptable carrier.
Anot her enbodi nent is a conposition conprising
hu2H7. v511 wherein about 80-100% of the antibodies in
the conposition |acks fucose. 40 Yet another aspect is
an article of manufacture conprising a container and a
conp03|t|on contalned therein mhereln t he

- o "
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used to treat rheumatoid arthritis. 6 WO 2006/ 084264

PCT/ US2006/ 004232 5 Yet another aspect of the
w0 poves420n i s a nethod of depleting B cells i nP@I/us2006/004232

usi ng a humani zed 2H7 anti body of the preceding

enmbedi, ...he invention al so provides a nethod of

treati 'ﬁg‘@’;"{ EE2 gt%f) JETnp/? BebRISF depleidngBracks imyjvo using a humanized 257
antibpdypthepresedinggmbadaneatspat i ent havi ng the cancer, a

t heTha peetibicadolpyovRals s . A the humani zed 2H7
A A A e,
%{g SITIVE € Si1E%r2 q"%apﬁf“éefué FiasY P amouBt ofethd hubyui QHRa@Body of the
precedinglembdiments nTIEEDSP pwitibé @D eABNS § ceil phU}dF&qéuE ed. 1

and_functiona emia. n

specifitlémiiaind QQ@{ &Sm i nd hCD20. . ]

usedftor t%ngl FTEE‘QS kiﬁfer e%] ‘:izﬁé':l.zrﬁe)]I anthIJLS(,) cél(e]s t%aébeq_ 20 ﬁ'&‘f‘-’%@lma@h@ts thereof are

1 plaq)f rrgljé% Y hzctg gy,mpflmﬁliézty@pggdmm?ﬁm HologkGkd dikesie (LPHD), small

ympigcyigcel graphOoin#(dDYL), cisde! 1) mphbdyHOBAENL, yimho. SLL), ,

CD26 b 'aﬁtiﬂoéfié%bﬁﬁéﬁoina‘f ernép“ k?g & (.CLE%&-L)" fg@%gé%ﬁqo@”)ems’ humanized
i urmani Zed EBFEiHn raicHigr Rt 4 otites e to treat

- i ment's, -
‘"d"l?’lrﬁrﬁ i5tidine felepsgdriadnient Niile and oifuxiniab rdpadiér Gk M1l and v
11 Boraregingiiesd cdnBerd, n@ad emboMAiO: R including.rel apsed
infustoR 4Rl e M;Jkni%’{lqu Lt fue;(rrl1 mab- et rag@?é'rlfla i Scﬁreélgvfa 1N{gyenouss
Flﬁlr treating tNese CAHTETE the ragscs abouiig Goieme w800 e’ per dose,
ECPCTA P DU Per weck &k toiab ofone dvoyihae bitburagnous i nf usi on.

Thehedosagealaiovitiesd Q&R o lindvidddf 481,80, 0 S, 1.n the range
admirfderitP@ ugatﬂe,%-s,l?fgg/%g t 2 800 mﬁ n% ‘per 8 iscagempriging
one dosé per week Yore Rprur digfescontberapeviivallyteffceie a@iount of a

huma?i@ﬂ PHY#siRasdies Thpay pnewithd ﬁrﬂ:ﬁdiﬂg SBodW ﬂﬁﬁef&re&%&gﬂleﬂg the

antibogly Is @dbhiAibtbrODin@R ety Ur QIR se, . conprising
TP e A S
aut oi n‘ﬁ‘une "c’:'%gtg {1 Perfloeriad in p enstificebogimef fugtiiayeis AVMMose.
of " gpecifigenthodimericz belafifiman vishedi efcof raMe 806 Sfikhe
rheumfbie 6@iti1ghd RIVRRAE R o3 arth,fi‘qspr gferred enbod nent SSIS% &
nephrigpwe%eogr;g s adm ni stered | ht't aVerBUSPYepyosus (SLE) including lupus
subcut anéotsy iP arﬁ“ﬁ*’é"‘&\’ﬂ“iebbmse,iUQela@wﬂcmitisﬁcﬁcﬁpﬂdic thrombocytopenic
purpur T Pgtprenbatis tyondbeyeperitonage (Tﬁ),tamginﬁrﬁﬂgtﬁroﬁf)oc%%gﬁia Lt le
scleros36/AsiN @I A &8l§§paﬂ?,qgﬂdgol%es Sgld 1 ¢ empodi ment, the ’
vaseurf9 3208, | 8100 o/ dose. I S PedriTenia sy itRErtassocittre
aut 0 MnInaVYREWAWEs syndrogme| Soeraats sfndometNeerogly @iPOptica (NMO) and
glomerglgpeghrisis.i ng of rheunatoid arthritis and juvenile
I MRLHYBOIs6l1 2 btk Sy teni c | ypus eryt hemat osus
aucimfy s Bl LG W) hqultdléﬁs““&%%f’snaéep‘lﬁ?f?‘t"} Lmetiad dpeirrairor gleviate an
@I@S eas S, or iatifgfﬂb’f?ﬁﬁ‘tsﬁlr‘%/;%mn wih S@asié therdpe@@S a@énit, \eRher concurrently,
sequenigagy priik gernhiihig ogaichiIE orde RIMOIIRRGY IO REM GreraRML PUL @. (LTP), .
antagorhdd VRS dookilEQURE %XHO peni ¢ Eur pura ( Eﬁ% #gleag%nﬁfsgi]sl‘?%ne
fusion LALOMDOCYt Openi a,  muft i [IERS! SET ibrsly hat Gingohunzs BB3 orl agiR3-Fe
KEPtr opat hy, 1gM pol yneur opat hi es, nyasthenia gravi s,

ANCHrersgmibadifeht ofRSKHol b tSatind| s arellitus, .
patient Bﬁ%ﬁ@ﬁ%&e Q’gerig)greri aS. 8 r en?tlsngksh)%%g%e%ﬁ%l? nengﬁ?’aE)eIW@l Sphigegor
i i a° PrEeE e Rt i s. 30 The

tica (NMD “an
%Wqﬁsﬁlj_a Gl ThugRldiondomfirdking Riirhda el BH V81 1@k _éﬂl&boiutr}zo% 'ml,

20 mM spiin@chtate0ads &aatose%ﬁhyéllatle,%\.bb%%t&?%%a% Qﬁhﬁg%gig%fm%%as €0

d @a .Ce. . .neo asm I n conj uc
I T‘E} é“p‘lé‘t’id?%rma%%w?m@%@Fnaelsqd@w-wlelmam;bpdy a8 qut0 @i ity
0mM seffium geetatp.i240mmd (8% greliabgd dilBarate) g1 09 6.029PQ bl@?{@&O is gllfqoreProvided
agoni st )

Another §QEDRENIAE] BR St is. g BAFF ant !
acetate lgHeig 3, greﬁaﬁn’oo(?i m?h? ssefilg)? ?1%7"@!&%05@9‘35%?@?0%?/ & 2§mM sodium
At 1 600y L Rt S O3eprlysorBR200T waen BRSY. Fc f usi on

protein. 35 In a preferred enbodi nent of the nethod of
treating the aforenenti oned di seases, the subject or
patient suffering fromthe disease is a primte,
preferably a human. Al so provided is a liquid
formul ati on conprising humani zed 2H7.v511 anti body at
about 20 ng/m, 20 nM sodium acetate, 4% trehal ose
di hydrate, 0.02% pol ysorbate 20, pH 5.5, for
i ntravenous administration. Aliquid formulation
conpri sing humani zed 2H7.v114 anti body at about 20

.
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7 WO 2006/ 084264 PCT/ US2006/ 004232 5 BRI EF
DESCRI PTION OF THE FIGURES FIG | A shows a sequence
W@bkiogiseesk conparing the am no aci d sequences RPET/UB06/004232

light chain variable domain (VL) of each of nmurine

2H7 (SEQ ID NO. 1), humani zed 2H7. v16 variant (SEQ ID

NO. 2 10 ), and human kappa Ilght chai n subgr oup

(SEQ I D NO 8 SRR ! 2 3 u2H7.v16

are as fol ihﬁm‘ oF : i SEQ ID NO. 5

), and CDR3 (SEQ ID NO.6). FIG | B shoms a sequence

al Higrideshewswitaencedigpeanosmpdiias Wepaiaqagidiieauencesfor e lighhehain
vanab%'dZm;(lﬁE% Af@ach lépnurlzl)e QH%@EE% ﬁ@dl) %'ﬁ%an\(zl@ﬂ)l"ﬁ('%%an( (§E@H§ 90 2

, human consensus seguence of eav
), and bllmn ﬂsappglﬂ@gqh@a pubgrpvp J(S3I0 9D, The FORTH Y L oY 2pd hll%bv I§fare as
fonowz Fdi’ma RSEmANG 4)yd;16Rza<@gQ asnbal) aQN\CDlC.”Q@ﬁQ 615151@ 6).D 15

léCDRZ( EQID NO.  11), and %ID %
| rFI‘fI-l shqwa a §595eneq {ignmept W‘”t"i‘i‘éOIEHBF%F the ueafﬁa e Py (SEQID
NO. 75 &R SHHEN . vE6 Rrifid GEQIP NONE)! 4 the Bl k&k&sus sefqba;&l«edeabycham

th r FR1- t
subgrorugﬁle{8§8?§\ﬁ@h§ ?rlﬁe%&% 0 a %: % h&ﬁf] ‘ﬁlare ase%ol oer I SE D
Pﬂlﬂbéﬂ%@éﬁﬂlﬂkNQszméﬂDE%ﬁﬁéﬁ@EQ12hd|cate the p05|t|ons

t hatical £ afdirkd. aBand ciet wBRMark RBRE mach&‘e@ﬂmm@ssed Resh cleidets,

r RSB P00 o 0SBy SERUEPEGAY e

asteris@ein P§teesn tiart ot sdqudnees fndicai¢ espasitionsighal arddiffeBart beewdmthe fuid.
sequer(cgsg %Qldue Wﬁxﬁd@rldgﬁ§&%€&dlﬁ}§ KON, §§1ué‘ices IBs Inﬁ)unolgg’lcaﬂ&greﬁ Sth Ed.

IR N N SN

d,andghows t he protein sequence alignnment of the H chains

OfFIa Lﬁgpsﬂ(l)v?seﬂ@ t n s\é?ulﬁze \Aﬁgrnﬁﬁyn?t 01Vt§e]LlchamJ: df ﬁlmaﬁlzm 16 versus v511.

rel ative bi 2H7 variants_ in a solub | i zed

0
GRS SRS ge Dse e e oits f Opay b A o e w11
( Qb shes, relaivelbidihg. of BBBvaisnts imngplubibiyed WBR & ELIS Apfamiballics 88BV16
(clrcle'sz-)xﬁmsﬁ dfkres)] aL@Hﬂvﬁﬁ“@YXﬁ 1%% &%é:é!d (Ee)é E&Ja%pﬁbglzw L2-S

s and purif human bodies 2H7.vl 6
( CFI F'C4| sg%v’s Ang?cQ/\gti ﬂl_su(gs\’&]&.a ISépglis an%aﬁegﬁ?m%cells Antibodies
2H7.v( @ cirdR )y LEBYS5 1 WequareOagd 2B 88 (tiangibspivere eddiphried fpr ther abdighi tatnediate

ADCdﬂKK%k@eEhEPQlﬁsee Exanple 13). FIG 5 shows CDC
activit WL2-S cells and human conpl ene

Arﬁfﬁﬁosawscwlw gsingV L2 S ioljs @ud) humor cpmplgment. (@ﬁ@é%@? v16
(circle@NZH7AETL (¥du&8s),(ahd 2HMGBEGE)an i) €ere @Mpatdtdr thadrability@s hediate CDC in

. bl rmmaueanln vitro (see Exanple 14).
vmm(%PE%%@%éhgms B-cel | letion in the blood (left) and

pefPtihesB-ehdiieyorip th E’md () 2d peritape Pagify GleRphty 284 pyyiants v16
and v D InlvivioRt d4l y@ﬁeaﬁnudcaay m?ecﬁfnt(ﬁé Eﬁﬂiplebﬁl)dy injection (see

Rleti o
SE)élﬂgg; sg%ws@ (igll} d({,})a r1on aIII}] S R/ef% ?y ﬁ-gl Valéa:[l% k()e a)l/ éwoat%a%/s after antibody
injectigiy ml@m%fcell%ﬁ)i, mjreiad izem B-calfs (widille), B dadliquisy B-eqlls frisht) (See Example
15). margi nal zone B-cells (mddle), and follicular B-cells

AR TS e R oS R L
hCD16iDB1-6ghsgertic miOPHieh cRgress hurban £MSY endihgmari GIY 6 Yoks Blamplg phes s
h Ufar S%Qhe@@&or%i%sm 21(173@% rﬁ?ﬁtm%lll? 1 5) FIG 9

shows the vector for ex ressj on_of
o S0 i prpaioon SETAL T St Einate 3T DS T e s i
complexhdne(CDRRetivigras assdtysd onWOIL2-§ 3dlls (sed BA4mply 1448, and v488 in

c I | V] I
GHB! § eégg%(:é%d&w (;f}{ntﬁ%%p%r?’a% ggﬁ%"il \Mé'%ﬂ ﬁ@ VI1§8 and

(‘see Exa ar es \DCC acti Vit
vA88 ysmg Rk3-Hesdyand Ayl bugnap NKK cglisgap desgribgd inEgample 13 pad Figrrer

and v488 using WL2-S cells and purified human NK

cells, as described in Exanple 13 and Figure 4. 8
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WO 2006/ 084264 PCT/ US2006/ 004232 5 FIG 12 outlines
the in vivo B cell depletion analysis of 2H7.v51 | and
WO aoes4red (Rit uxan0) in hCD20 Tg+/ + / nCD16- /PCT/URIODY/@4232
Tg+/ - transgeni c mce which express human CD20 and
he activities of the two anti bodies are

h unge,
sunmar ﬁ?’élgh‘?s fedmhdvo Bygsil depfeerangysisrnh RI&7. v65) and Filu@mal Rituxan®) in
hCYA dgos+ BnER16H- [hePi @Tg-%@ntrdnfgexh&]ﬁlcb{v]@QQxﬁrlasg mn)an %Bgo and humag CDI6;

e REVili A rit
the v,aasenﬁ@tkvogms&ﬁaé %sdm%ha}%edé% 2k Ae %‘é" ! f@lea i 12) o

é&b % S%Wé\?/s“lkde@’@vqn l’ﬁ@bbleqdl (bﬁ) WnﬁpdrlheeaS@h@Qﬂglb)by 2H7.v511 and
rltuw ivGdo dtdz‘i&adftd’rlufddb{dnr(&@Eﬁatm;qu 2 after antibody

i njgeti ef t i nal zone

' ceé 14 Qb ws ggk]?%lplcnon i goﬁpf ) 5{%\@1@ t@(lr(la‘qag:h\yyaf(egg@body
mje%%qnéz B Cfgﬁ(left)pp@mag_ e BLEB (midie), 408 Glishionvs- &1]5@1@%ée@£}nple
15). of CDCact|V|ty invitro of PBMCs purified from 3

patle@rig 15Fh PBMC vere treated with 2H7. vl 14 or
Ri t uxa and P CEPPROS FBF avtiisk in vitrg 5f REMS's pli§iad from 3

CLL pgifgnts wheae t&q;l@l\g(ﬁ veve teasd B2 Ban ﬁletGBQMa&nH hivthah ¥erb complement
Vi tFI@ 164, 16W/BRB16ELRN &o%s&%klgﬁegélv& i v1 Mq@#ﬁg L

patleﬁ%ﬂelggﬂ. pc%engéﬁ? t Sﬁgﬁ.ﬁ)whegﬁl&f PBYfree %@@Jmtmﬁ Hme Rituxan™, and
humangserip pEPleMESCRI PTI ON OF THE PREFERRED EMBODI MENTS 20

The "CD20" antigen is a non-glycosyl at ed,
Thrane phoshoprote| n wth a nol ecul ar wei ght
:‘—.ﬁ,l‘ 2 I ‘D ' H

gr H?Est QDZG hadkeD0 Yant os‘&ﬁleli %raxts{ngmbr%% ﬂ!)lﬁérg'tgla leltg} BPIéCUBI weight

I'S expresse
of apﬂ)rX)Flene K ek?)g gaﬁgﬁceun ?fbt erSéﬁﬁ;F 431§t thgn %%@ghael]g &b1h peripheral blood or
lymphgick qrgapse (DR fs lexgmessei turing eddl@ prefBOdgM dev&BprﬁbHMre&‘éuﬁmnﬁﬁJlJé@Z%H

differbryindRQi i6ln IhhQin kel ma_cel
o o0 661, G Bl Ol D

ent
is pregégt &R Fv?ﬁ? normgl %ecF Sﬁgwglgas felign@pBgelfsn Othtrarahésti@ICRR U ingheAiterature
include n%ﬂméocytﬁ}rdslylupﬁm&qénﬁatfoﬁ SiltifdnC hifidk Bﬁijsf' f’[ﬁg @Bﬁo‘ At er E dﬁcmbed in, for
|

exampiM) Clafk@Rd LARGker. BR3 0 IS descr
o dL ke, B 5 angg Le (E%e)rangig?f‘tm‘t%f‘f J- Rigk Chem.

X d ar
264(1%%@%%%3%1(9%89) and Valentine et al. J. Biol. Chem
2 6%(3 1‘39? ‘aiRe -13]L11é21817thé ﬂl‘gi&lgsl sengglﬁ‘d stp%ﬁ.éhlly%@\tre}sbrg%clonals antlbodles

(1ncludi§g§dll Ieﬁktﬂ rH@moQ&nQ%qgj%hles x?u?tls%eic{i]ia Flﬁlgoedlci:ela Felr gC ?‘)lgilaf*@{ﬁﬁ antlbodles) and

antibod iga clonal ant|
MONG LT A i hep Seikighe desinad biplapatichiviy oaftdibodi es

( Ehgbiologi¢abgperdiyfof te lﬁiﬁﬁahlbéadlmﬁ Elndl@g‘ﬁqtlboggs 29k 1nQ9 Q'Xn will include at
least bfnﬁﬁ?&"@l{&taﬁubéé& tl) RS %BZ(S %ﬁ)&gf{ a(S)H'I btmf-{ﬁl% teoﬁliu;ainbagql ethgr primate CD20

cal activit
(including.cyno 1§“Sd‘l‘°n{<epferhqqeﬁmmkeyemm@@g@esbrnhdanngod&@ bvbub&ﬁihﬁaaz@fwnh a Ky

value of hehighemednt 1ixa0™ \WididrablyRQd, WG r@ﬁnghér%f%ﬁ'EboF}' n%@g Al {)1
- ' " fugher AR abo n ea Stokﬂlor
depl teﬂi‘@ e QMO tp%feﬁa%fn% at. %28% ox%ga}rqﬁidq) @@@Hﬁ@p@a}qf@gmyq‘}ugrol which

human and
is not nﬁﬁ?ﬂ(@g}m sughgm gr@godmh k@lyiepleth)n P &BE Z eaft)of on-EBBm&Q b4 Abﬂﬂl' eBc,

apoptosi) bid O(ﬂlebhé&ﬁ’an@zﬂl sWn&Qn ihents s eatment herej her n I x
Rl B Rl bl gt oo

fu 1:I|s val ue no
nctio Q)r gn*:chgmsans c?é%rei] 8vef<fi)q:e|rs agd certain mtmf@lae@urg@izb$2H7me preferred

to achle\YF (pese bwpé@@ﬁabtoys byh atADGEast 20% when conpared to the
apﬂplﬁwap fr@gtn{%ntp Q:gﬁﬁrlsy gpo(f@o%t& o#u € tﬁ?nchid&rggrg}gH;/ %gggggl binding or

n antib

Va“able £S5 1°“| ’f?erec?F %ﬁ%‘m&% of ﬁﬁ&b%chftfagm@@@cluMb FablyFtgdt)H sidFy frifments;
dlabOdlm ¥rear antodiandigiechdiarsibig mORRRL] ABRALEpinidhSS gxi%%rme 4 from
antibod} Fr2@iENt herein, specific effector functions or

mechani snms may be desired over others and certain

vari ants of the humani zed 2H7 are preferred to achieve

t hose biol ogi cal functions, such as ADCC. 40 "Anti body

fragnents” conprise a portion of a full |ength

anti body, generally the a@ i gen binding or variable

regi on thereof . Exanples of antibody fragnents

i nclude Fab, Fab', F(ab')2, and Fv fragments;

dlabodles Iinear anti bodi es; single-chain anti body
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5 "Fv" is the mninum anti body fragnment which contains
a conplete antigen-recognition and binding site. This
WO e@giens4 consi sts of a di mer of one heavy- aneCDO82006/004232
i ght-chain variable region domain in tight,
non-coval ent associ ation. Fromthe folding of these
t wh ¥ dbhamienuaraihed eiragment whiskapaiop %Mf@‘e}eawgn ePeniigopd-
bindin@ &€ Thik RagreN@orsts@ BCh dime bBdnd heatyh add caokght-¢hhid bv@iablb @ giaimidaQin in
tight, %% cgva{eﬁt assgé‘l a%% flggor{\ %n%ollcgqg of R!&s@ %ogc%glggsdeﬂ%%@efs%rhype?v B;!ibgeqoops 3

he ant
loops Sﬁ%@‘?@at ?H@ﬂ‘h‘b‘Fhémefﬁmnﬁlb(“e fhe piging acéﬂ‘r esilyesHor a&@e@@nﬁbrrgl aggd ?nger
anti geﬁ) Blln(}iné sbicﬁﬁltﬁ@ﬁ@ aﬁfBSd-g‘yl hb@evfa@éveﬂﬁsufgllbtdax%fé)dorhﬁﬁf'(oi R of an Fv

comprllsgx\%@?ly gxfefa ers)})e%c ﬂreafx %‘121 geénﬁkas ?he ag ltﬁg) rﬁddgmzetaé\é) bx%ﬂa@tl%e% raﬁ,]hough
at a lowprgffog} Omghe care bivdidysltee.as used herein refers to an
anme RAAYndnb AeReBin BB adlsk AHreRfrefers 1lAg Bﬁﬂ&dy%‘oln)é population of

eneous a e i ndi Vi
s R BTG i M B AP0 anpyigy e e
and/orchivd /it@rsan epigbpt(sieexsapnter @ipitiopa{ns)that @xCept dufigrprqogion ofltie

monoé‘@ﬁl‘ aﬂtmoéy E@ﬁ@angﬂygeﬁé'réﬁ %ex%résgg 1an'119<5;j ngcwn@ rkugf m&n@&onlﬁantlbody
monacl onal _anti body, Such vari ant skﬁgenera bei n

typicajly ladudgs an, aﬁt‘hﬁ'?}iﬁ?fnp% ARPIPCPISS 899UGREREAL PB4 e %K tgsgjghe target-
binding peiepide yeqiiancd wbd elgaidn banprodesdhat @Andes theselrgrioa of a single target binding

polyp@abafspf{%%éﬁ&n mgmp si%oiylmd RLREAR R HoPL@ilie, twge%&sn %&gcan be

I ndi nh e sequence was t ai ne
the Se‘ﬁ“r“ﬁ% gfadmigippgfong %?ﬂ‘ EE}%%‘“Y Pifé1°§§l Ve 45 RO habrgiplﬁ?gql@e% B*Fé“e‘tl"“es
or recrht@htTNA danky peiphid deurﬁaﬁtbkeln]&ethé felebicBtaiptt bindihg deyyuedde can be further
alterecp 946%{8%8 glte Ictgﬁnp o@gé‘fﬁlﬂgﬁ e ta %et W@mn% thettatllgelt'I glg{lér%csgdeu%& to imgrove
its proﬁipca?ndp Fq:lly:ulalfe Y r@iﬁ@gts 1W%C%ltydn bcgb fo cgspte hyxﬁ]'tlﬂﬁgﬁeaamlbody etc.,
and thGtlaf E}%ody phagenghonesd Athettinding €Qtdtdi1anio abNActdnaIR @ ®Hodyl of this

mvem?'oﬂ °H1 cgans‘%t (}%@g 7 819%%?%5&'{1{9& W%EL 8@%&19 lécﬁﬁgﬁ&ergt DG

nce C
dlrectffdr?s%ﬂév&ffea@r ﬁlefPrrﬂlyanfSéwt?m@ @taﬁ‘r"(}j@t’d‘m@‘@m%hﬂ%mf R f@nqckzéal antibody

prepalﬁﬁfngﬁﬁre@ddﬁgdnﬁ@ s‘i@ﬂ veBEantlof ar AXPEOVE additioR tqAhHCHIELICIH) thb n
eni 1 N.V

monocqonal afltcbogy pie atlons are acg/argageouf in thamﬂy %plcaﬁgl &%gt%nateggy other

I Can
lmmuwiob@eﬁ ’yfhecrmi*ﬁiet Sfronzflmﬁ em@wattee rhe ahafaatprgéthe Biitief]yggbeing obtained from
a subs&mugamgénsouabma@nrasmesddga alla lamt tolbe edhstakd sslaéqsmng production of

nt r st to p %
the an 1bog¥3€ Al aétﬁ:gl or r%)I(a(r:n 1t§e [IXOr_Ill((_);(f?O gl anti S et? gn sed in accordance

with t@mqsmldveeson’z@y é¢ m@-@ foeavaagta PHecthnighies, ﬁr@hlélnz fod examplei theghybragdoma
methofl @e@ KRRES) al., NBHA, ﬁ@mcdg?ﬁ)ahar@mek & Oﬂiﬁzb&fzesaﬁl m%glﬂmﬁbal (Cold

reparati.o directed a
SP““@E%‘%} lg‘g)ﬁrgw PB% g% egnl?i%% mume 1n%ca' g ,tu? n(fczymfalﬁgnbrogzes and T-Cell
Hybriggpec®Bio81, (Bisevieh. Y .. 1pY1 D ck@mbhara ANA bethydsiirea gar, HiS Ratt . e
4,816 9617\/ %%@&%%chﬂ%lo"g@?%eetm)clﬁﬁsﬁn 5P 'NEzﬁ:LJ ¥52%E&@2%t(@§l)nﬁ5&éjet al.,

1. ol Yo S s sh TR0 %y, 1S T8 55l AP ER
J. Mol Blol. 0 781N (WS Ulkdtvaa Pioal Nay Abeingrg €i5é 0US34D B3 6ll- ErT20(A004); and
Lee et‘?zf J 3%1”{39 %z%?ds 2@489 Io\189. 'i‘&t(zdog) Qﬁ te%%ﬁ&és“f@:%r&ﬁcﬁgﬁﬂhﬁh{ dr'18nan-

ucti on he ant é artlcu ar
like afﬁ%?dﬁéal aniggls ﬂ’és&aﬁma%s or gl f ﬂ?falﬁlam lalﬁlavog Pitlip fRstr giet geqgine human
immuibgRBllin BeqBdE (86 8.6 SWOWDIHRABIBE WX 198653096 WOEIDG/BBmsywyD be

1991/ ﬂ)%’le J%Xbo@ﬁqe?all %t% 1\9 fl /{cgg I:S‘Q' lzﬁﬂdﬁ)‘%g médﬁng{l}?ﬂovJ{s et al. éi\fature

362 2ﬁa%5§: f1@93> @@gﬂ%ﬂ (ffgﬁ@f)r in m«rzw 3ét(19 P); U.S AsepteetiSe4s. 80K
5,569,k BDOSA669 (it MasturHasm) {533k 807; ®r ooy 7kiey: tx@r PakeAOMs 6,925 ¥07;

e e 19 : rli et al_ ., in

545 S SR poina b S TR GNP Bly B, pighions s e
(El sevier, NY., 1981)), reconbi nant DNA net hods (see,
e.g., US Patent No. 35 4,816,567), phage displ ay
technol ogi es (see, e.g., Gl ckson et al., Nature,
352: 624-628 (1991); Marks et al., J. Mdl. Biol.
222:581-597 (1991); Sidhu et al., J. Mdl. Biol.
338(2) 299 310 (2004) Lee et al.
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WD 2006/ 084264 PCT/ US2006/ 004232 5 (1992); Lonberg et
al ., Nature, 368: 856-859 (1994); Morrison, Nature,
WQ@Bs/08024 813 (1994); Fishwild et al., Nature PCT/US2006/004232
Bi ot echnol ogy, 14 845 851 (1996); Neuberger, Nature
Bi ot echnol ogy, 1996); and onbe and
(1992) fgbeag e af M&WS@@ 859\ USS%h Mgfitspr, Nargrg, 36 —%%gﬂ(ﬂféﬁslilshwﬂd et
al., NattE&JBYﬁtbdhﬁHk&lv 1B r8ag BN ®%); Néubtrbe, Nai2OB brednehisg, 181826 108h)e8d

nt ar ments that retain
Lonbeﬁ a"%ﬁuszar’t‘%ﬁ%éfgzﬁufﬂgl— HQ%%?;; ﬁ% the same affinity
as Frnh@nrﬂ regieents’ of|the D3R blﬂﬁngrﬂmﬂ@éleﬁl @ the finyphtighare fose frgemeptg {hat

retain aﬁ&ngd@CDmdmaMaﬁﬁmthéaﬁala eghicyab ma Gkaboil ¥ngtediddale ﬂ@n whlch
Vitro or,.1n vi

they arggggec} Q%)SH blgg)gltca 8%‘é“yd‘é‘§%dﬂ“g§%"é‘e%%i? éellfs] as rcﬁ;]\surefi 8¥ W]wtro or in vivo

assays Slrpéaraﬁrtatbb gescribeflerem. t 0 t he fact that certain segnments of
t h%e Malhahbe dere tﬂec'fa(q m‘aﬂ‘celram segsﬁéa@%r trrerav,amghossqm e

extensm:lpz| &%F@Qrtglﬁgr?og Ié?l]stlh(éjleé p'g&vf c}%ggxlfr )r}leraistes aatl gﬁréplgan&?g(g?eﬁne specificity of
a partiquidr aridibally fdr @ particglagzatigen. Ciidvaver alret viadpbility iHowevedy disttibiged across the

110- aﬁﬁﬁ'd’ dcRRbdnlof He &aﬁaﬁ@&om@r\(@ rﬂ\s\éacg 'th%%k%%ﬁ& 8lsi@GF r@l%t?vefynﬁraéaﬁt stretches
0-am no_ acid span of the variable domains. |nstead

called RGP TG S S G PSP &1 T AP gRTeme vt
called Sltypt&iaﬁlﬂﬁeglmﬁl the dre B4ch BB NDHiko a’cﬁigloﬁg] Sl“hé Fddadle dfmaibSefBbkive heavy
and h%ﬂ;mhy stegci%l ?m rl%g B rP"_i'{t qa,rﬁe)li}yadg % ) }leeet%?r{éi rpr%thogfco %{d% ; eee
hypervauably r@iong wamx f‘von eenSdsnanumg and Fingomg agssfpyinéng dhernefi thesB-gipet

structuft2 trhy l%lprg}@a@i)ﬂﬁe reQ&Q i éargxl'l:ﬁaugﬁélhéﬂﬁto%ﬁx@nn Gl@slg'@fok%y bPs Fﬂ:saﬁd with
-Shee conne

ve oo e ey e ahrona %ﬁ?@ﬁ o pfggpans e o
antibodjeprisee &aham\g al., Sendenicqs e d pipdl interasia fth Ed fPublic [Health Service,

Natlonglﬁnsﬁnrﬁ:ggf H%Qlthsﬁé‘tlltégiaLWIQ (19-5h,ﬁ 'ﬂ%régr{st\éﬂrdb%s%re n@tghv%ﬂgd dn@ctly in
chain are he

in_close oxi mt bg/
bmd“‘???sa“‘étﬁ’éy to3p gnfeeny tlﬁ‘é""‘ﬁ&‘?‘pg \9%&#&% r finptogs: 8%%@8%’%‘ “he
antibodyt ih ertib@lly dépagdeg o¢itular dyttagicttyo(ADIGE).f or mat i on of the

ap{th& B ’hpﬂregglllz{ﬂg r%'iotnewl?efn usef Hérélp g%s@é thé aififto zngIQéEdu&tof Q'rl anmbody
Sequences of Proteins of |Imunol ogical |nterest, b5t

which prg respeyjgibls for qntigepdbipdiag The byper varighle region Benpraiby CIOWEHSE%?“HP amd
res1du&s|6@htahqon8&ﬁ1h&$ﬁb&letei\pﬁhmg Q& ) “CDOR e £ ansid abiut rekidved 2434 (L1),

50-56 szﬁmﬁ gsS 9 (2‘3() 1% ago%%né Yooht 31354 @? rs’@-g?@u h n(b:{) ﬁﬂﬁrﬁ) ?n the Vig

varl ous
(Kabaidh Sas sicd) Ent@&t, ath Eid [Foblie Henlthsbatvich ddtjonal

Instltugg&%gﬁnﬁet@a l I\k'lb EHQQ@)Y eropfﬁsg IretsMueg ﬁ‘%g hpr%aﬁl@lEép’ (e. %reesmues

hypervariable regi on" when used herein refers to t
26-32 g, AYSHE kg %155?6(1{1@3“ bt Viamndght? B8y 2Awh{fehand P& 101 (H3) in the Vi

(ChottE L3PPRE T, M £ Bﬁo@r19@§61'99ﬁ@9§% yndi ng. The hypervari abl e
re i on %@nera nprises amno acid _ residues froma

&s qris ﬁlfil‘ﬁlln,l t{xey c%péecn&s ﬁeqhqnﬁeg of r‘é)asews v S?mal enC(a és a& artificial
sequengg @uvad frai@ubmpag®h diresanitub-28id sqghdn}ss of OwWHEIn{ah Rmuaoglobulin variable

region §%ue%Zes( Bé?sld dn JEJ%%m%ﬂ'son? Qéioxﬁlgn%lr{ clép Qérg se(ﬂ% ﬁéﬁchH% }he V domain

In t at e
amino s“e(ém*@heescoerensm Ftheisppgensds drrrrﬁ%‘ml @ghleairl * ety hugipn H Sltah‘
subgroE;dIH ‘Pauaflarng wi@ Bilepaled SElic\eb fhsusNBelR AR |does hthbe tabdt 16 wiDdntibody
bindint € %t h %I hesda, MD. ( 1991) ) and/or those residues
nding PPy oI var i abl e | oop” (e.g. residues 26-32
( LEhimer§D ar@@od(eg @inmagpgloBding Bavg k Byrtignref thiy bea\yl and/arighi2Baigdentical
with oﬂmlogcﬁgﬁ cé@sﬂok@ﬁg@@&gﬂcgﬁn g:r%@od(e’s'@énv&ﬁr&rl bspa}{ lElllar(slgaiQ; Jﬂ b&onging

901-917 c& Ai
(0 PaBH PP R PP e BBRSER S SattoipadaGyit or omologous

to correPHTERP S ndés dl@nﬁjomeﬁkﬁ]\tﬁé frce anoﬁlelasipec&B bil Heloadirgl to Bibther antibody

class oﬁﬁlg&ﬁp Qﬁvéﬁ%g ke gﬂ]Qntg &th gntfl‘bgt{masrollcﬁr? tgﬁ]fy_egdnﬁt tﬁéﬂeg{ad Qigllogcal
sequences o nown human | mrunogfobul'in vari abl e
regi on sequences. Based on these conpari sons,
reconbi nant nucleic acid seguences encoding the V
domain am no acids that are a consensus of the
sequences derived fromthe human K and the human H
chaln subgroup III V donalns ver e prepared The
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11 WD 2006/ 084264 PCT/ US2006/ 004232 5 activity (U. S

Pat ent No. 4,816,567; and Morrison et al., Proc. Natl.
WO@/084364 . USA 81: 6851- 6855 (1984)). Hurmani zBCI/US2006/004232

anti body as used her ei n is a subset of chineric

anti bodi es. "Humani zed" forns of non-huma

sivit 5. Regne St AT 94 Bogiset HePieg NSeAr o S oA 955 1984

Humai£2 tnaibasuy afThsBd WeRekn 1§£ﬁb§éﬂﬂ ehigl@lciamdddiést om non- human

a“g“ B(P QOrms (I)} no I?uman eg 'Fn‘ﬁﬁl‘ie F}'@ig&gdfes !;&Q Eﬁ?’rﬁéré%%bodxes which contain

Ies are ﬁnuno I'ns (reciplent
mlnlmdée@wbtierlmdtfqomelyl)uman lmwnne&bbﬁvp EPvbe neEbreE WU@@P%% antibodies are

humant 1%§1hxd)§ﬁ§uhﬂsf (refciﬁﬁntl)pacf:e%fbk B iR BicK l@p&&@@de 13¥ion residues of the

recxpxe(xtgag %?y%%a\%? 55? J%ghon é%lldg‘%%arg arngnr—n a arrm1 sopg 3 %slf{ra or ant%o&yl) such as
mousejy@i fablriteon nqehineea pemitaiaving the ﬁpeﬂedemCﬁe@ ﬁfmm gl eamoyy In some
mstanc@g el ﬁbrﬁ%ork@%n?ﬁ@%idﬁéé of th@hu%ﬁm?nmdn b@ﬂﬁ@&eplf ¥d by corresponding

f r amewor I on ues of t
non- hlfnﬁﬂfﬁsllsw o%\&ﬁei%ﬁor% Ihém?‘")ézﬁé aéIEléO leﬁg)ay COPPrSE E&l#i&ﬁ H&xch are not found in the
recipienomtifodyrarin thedindhaeatibodyF Thesh epdificagqns fre madei o Bdhearfindroidiods

perfonrx@'k’:e SR 'Hn§1 z{ﬁ%ﬁtly dé%raﬂw 'thg nuﬂnﬁeMLboﬁywﬂQOﬂnﬁxsé Jﬁ@stantlally all of
reci pi ent an% ¥ or in donor ant |

et oRd GBIt FrEREMS B PP EhE G B!@afyafféle foops
corresfiad foQliosedta @orstithan @snuboghdulinginddllf dr nibbtyntiallgeti ef thd FR/regidry @re those

ofah E‘Fﬂg&@;ﬁobﬁﬁﬁ éegsgrg% almollgh t %‘i{%gm%?m%}m&h@ the o@lnl)r)é aﬂan) acgf

st” one |ca X wo, variable domains, In
S“bSt‘Wﬂn&ﬁatéEPIPf‘"’@ pindipgadfinift ?“%ﬂ mugpbes pf thesg a**elweacwy‘&é?%ﬁ% ig fhp ER are
typlcailmpﬁ)re BACeHOHD [ichirt rdtidbsSiectad, @ niv@d thaaBTAREe humanized antibody

optlonal n%ﬂ cgg SL: le%Qq pg} 1J>n & hn ﬂc'i'n%%gﬂ)mﬂin%L sthnt3 g!lon%:gc) tt)lgﬁalgf%\at ofa
PG tod e a3

ons ar I n _sequence
humarawnheag@hulwh@r rﬁmhwégﬁlérﬁse m«v g %4’%@3 i782-875 (H§PleRathmary ef al.
NaturﬁQEdZﬁiﬁb$EBﬂ)%ﬂ Plsa, Chatopl npmmez hiascioagomhfinity. The
ng{{@ OdPI ng e?or%%%mo%gn refer tagxose 81%%? % ﬁ&ighgsoﬁgﬁbl}taglegﬁge ﬂé%g@orﬁ%a

natives Leqewaq Ev reginy ormmeo qcﬁawuswe “RFient Fiuiegier) 2k aitbedsiped yary with the
antibo@ikdt@B akdapplad 3 @ntl‘l%dykff&ﬂﬂﬁlﬁcttﬁ& idludb:€a§ bmtﬁngﬂﬂﬂ tdupremedt dgiandent

cytoto;(icrztl.ﬁ']’J pcorgcle?tgr%lnd%é |C 8%8% a(?epen n <|:e —rr]ne?'FCa eyt [:2: tc@.ﬂckéén%gcggfm
down gegulagion of cplhgugface re@@lorss(zz—@zs reeepg%aﬂd BReli @hwaﬂh et al.
Na{AHﬁt%dﬁ&%@n@&@%ﬂ%ﬁdl@t@@@&)ﬁxmﬁﬁ Ghr 9([&5@ &efezgérarform@cytotoxwlty in

which ﬁfﬁeg’g ﬁ%br?gm.d ornto fFZ f,ecetp orst(ﬁ g{s)epr%sen%?mo Ceft%llé fypo?ox cI csl?s (@ e. % gltatural Killer (NK)
cells, metitrqphitsuend bl@orhaget) bl theseaytotoxic éf&ctogsﬂﬁabmd/@ecsf@qlwéﬁ gheantigen-
bearink ngreﬁ:gl'l Qfﬂ sﬂﬁeq@éﬂlﬁﬁll fe Ea?éeﬁc%m Hﬁmé‘yﬁwt&ﬁxﬁ | B tantds6dids eSO ) cy@dtoxic

cos el Pl ol BPert Sl POREHHET e Xy v

FeyRID otigl ivihegrea nchn@ongxpae AitYRU Ep@iidedifcyRIgly FR axgiession Yy hefagtopoietic
cells i{ & tng uz‘&i ml%lalﬁgé 5}%16%? Il l) qéféh%ﬁ@l%gg %‘hu "kgll ymlmglgqugl (1991) To

é’}é agocytosi s; down regul ation
assess AL B H1Y afcaen Arpe el ’émgwmél}?éi Psap S8 Bt | Bﬁg)*eSCféPﬁQjm BS atn

No. 5,60\362 &GisR V387 ioOPresta IASltPlatbﬂdM aBpeswdenbe p‘eeﬂo}meﬂ‘EUSeﬂl’l &fictor cells for
such ass}%{s%%cﬂuyie %erut')l}éral &oog dnon nucl geglse é’%{\d&@a % I\Tag& r (NK) ce C

sec onto
Alternptgvglg e 94@10(1@@ Ré)CCmC@\sté ﬁf theypolecale Pﬁlpfﬂrei’f ylabbf‘oweﬁfeddé Viygge.g., ina
animal Bodel sud¥at Mhcdlsclded in@lynésNK&l PNSI(UsA) 951632L6500098). SWhédd e antibody is
e e TR R R N
CD16@niiP28 vl Faqu &amicy) akddsdribedielowar get cel | wi th cyt ot oxi ns.

Thepant depQdlica8~ ar@feﬁﬂoc;ttég Shicl Ex‘ﬁk%'n@or r&)?el #cﬁs ﬁi@ gerﬁfn@ effector
absol utely required for_such Ki

S 1Y, TG AU KT R Rberg B ADS PGl fpeggiafsgmples of
only, whereas nonocytes express FcyRl, FcyRIl and
FcyRI11. FcR expression on henatopoietic 35 cells is
sunmari zed in Table 3 on page 464 of Ravetch and
Ki net, Annu. Rev. lininunol™9:457-92 (1991). To
assess ADCC activity of a nolecule of interest, an in
V|tro ADCC assay, such as that descrlbed in US Patent

™ NN NSNS - NN A P — o -~ s ~ ~ a2 2
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functions. Preferably, the cells express at |east
FcyRI Il and perform ADCC effector function. Exanples
W@£0060242040 2006/ 084264 PCT/ US2006/ 004232 5 huPERUS2006/004232
| eukocyt es whi ch nmedi ate ADCC i ncl ude peri pher al bI ood
nmononucl ear cells (PBMC), natural Kkille NKz cel
humarfgiptery{ps which megdiasARGCEnciudg @Y‘P@‘%WBOW?’PEJ% Fells ¢ PBMQ)’HW””" killer
(NK) ReiViasnoayid, dWistorie ITlcslishei dagrophisf vathrPBNICs IIENK @f1§ iy @referred. The
[l ated fro jye source, e.g. from
efqu%?%%%?y ' ggr?ede%élg? YR T ?5%0 3{1&3%“ bes a receptor
t K regsptad o FOR't @rlﬁar@@r%wa@fﬂdaﬁ th /e TeBigRIgf an Frgigody. The
prefeniaa Bfra £ RelveedBecs ndnah 84H. Wor&RG UGS el BERBIR orfe GiRich binds an 1gG

reover ferred FCR i n i.ch bin an 119G, 10 .
anivofy o SRy S BT P Sty i R HOR 8 FR P o i aing
allehctvhﬁntFﬁ}yd thqmaE@nyblhc,ed farnah oF thysRbekdptosall WG)IRHS“&JeISQrs inﬂﬁdelldifkﬂll@ (an

actwa?iﬂ%receptrore ;gd :F &ﬁhﬁ ( '131%?’ xrtmgrerrgcga E)rl %reiélyhl hﬁig Sll,lm ?ar zla._mln rgi% Aeqtlences that
differ pragtilyvathe thsmef!m@m% Yhergaid Aﬁwycmg FeBeptca RcvRIIn Iqmimlrtsmm g

1mmut{o?e&%mr %?osx)ne—béé\ail a&ﬂaﬁbﬂ\ﬁ%nﬁiﬂﬂ)&}& it H%nﬁ%ognaﬁ eﬂh’i@lﬂf;gergceptor
iffer primarily cytopl asm c_domai ns

FCYRUtBW@?t@b?an “ﬂ&‘t"ﬁ?%??'ioh‘@mfl'éfct@i?f’ 6\’“"}1363‘/ RPUFEATEAp 5 Gytoplagpic domain. (see
reviewl anﬁai@pﬁm Qev. Iby;mmsn me20base oAyt FoRairt aficwatih RavelilAl Kinet,

Annu. Eev {L\;Iniuéo ¥t4970 éza(%yl Capeln?al Imnlmqyr}m?ho% 484 34 &S taguri dél' lgaas etal, J.

contai ns
Lab. qllnmééa 2p:330-4tP9)- Prlml HVES mhwhtl&th%sy tOdp Ilda%tﬁ%m@@ﬁ*ﬁvrﬁ are
encompB&R by the ke WeM heteth. DAEE@IWso MIRbLs tHEQNonark] RETLPXR) FcRn, which is

responf{gle %{r ﬁw% fel( ]f%‘%tz n)il I%éi:s. t(l):ﬁe ? {ué( ee\}l g%e fj i@éui?ia M%;Sgp I%Fand Kim

etal, étlmmunpumm @ﬁ%«t)maygua@@mswsteqmm)mun@mum Haas et
a|W000l14-2072[(?1@sta) @stribes aMdy ‘Jal?lﬁmtﬁa@'nﬂﬂrm(e& Sﬁﬁhnlslgl Biﬂdhnc to PcRs.

FcRs fled
The cog}e%t OE %t (S’Frtfiné gubggatlglvs pﬁm}lctaleyr 1ﬁg]:o;;pﬁg%d lheﬁ% L é‘ erer;‘cﬁ eSete atlso S%ields et
al. J. Ridls@heinpDUdRBo0OhR0Mdonat al receptor, FcRn, which | s 20

r Q%ptg é;;fﬁn}t BERDE ohd éi%&fn%ént e HIBY @rragp?h}eml B & B8he

armbo% 1Fn<— g)[(() more Brefefa% i? nM. glznt)}rj ?&ﬁasef%%l&)g)a 1£ﬁy %gg?@?% ie.

low-affigityespasin snegfnbodimuttbgE @i ot dppgent ROSO IVRO AR fHrikcaRIIAY158; high-

affinit %‘Eds@ﬁﬁa iﬁpg-—ﬁ Mrm%'ﬂ§of\me£snndgmﬁxtﬁﬁg R%FCRA are known (see, e.g.,
nis conte

i o i A1) R BrfeteGocd g PR [ PHEGRB B Redtt FePdpic
of huni;y FeRafhighefiinity bisée polapegtiies Sh beeds@gedeq 2., igitransgdnic Bice pr, transfected
humanqaﬁmes %%lsmgﬁéga:lﬂ:@l@xpér 1£ 3199&95 adn%ﬁstg Qf WIBII tﬂbq*cr@glaﬁtf;foiy%gﬁ%s In

enbodi ment or appar ent

certam(egtbocbrpan f@j h%qamiceﬁéH7 gﬁl{)ci)dés aﬁtpe Hngent{on ﬁiréler CﬁW{)HSﬁStﬁméuO acid alterations
in the GEE eﬁd&bhlyitsﬁrerei.@d piMinghaftinity fociu@as EcRnlviver i amgb«al& having twid-type 1sG
Fe, by Plyaﬁl Cfb Ifol& Ft]iéagt’ 70 Ifolc? at leaLt%%c@J tn'm@ 'pre%rszﬁ/% 1¥a9@1)00 fo'ldn px@i@x@bly at least

par ent
125 fofﬂeij’Rl ippre (’W@B‘y atH‘l“a@fHSO %Ff“? "f‘i’P‘tt)ﬁO ft’]ﬁe ECBO or appar ent Kd
<=Cmpldvhenii2pdnalScydfoxid® @ SHITADAY) rdiird1d ikhid Qysis 6f At&E¥ califthe presence
of comg»ﬁgl\é\ngsé?t%gﬁoa g{ot dlassu%c%%aa]?gen??aﬁi\,\hlﬂ 18 Qr!:lt?a%d %8%4%1m§1|§ (W lﬁgt
compogenyt pfherpamplemnant grstgp (@) th emhwleriéme PitPEFIRTie fupgkgsy) yvhish fielPeygd to
their cPhtY RBdnl dssss&mu@amaﬁ S@yﬁdn, a€DQ-assay, B g lak dREWETTh GadFhieSantoro

ra | nes expressing human
etal, El'ﬁﬁ”mp?’fet?# 7 13—2&2% 28 %Reéf?fgféd with the Fc variant
pdlolypeepidei Vdre;asts Wllth alteged ¢ wiipn @rpodidnwnenses apdiecréaspdundeziegged Clg

binding b&éamnf i@ in B 9aténnN§ 'Btlbépﬁlﬁ Pk fw;sggmp I 1R & Snt@oPBose
teratjons I N Fc and exhi |tS|ncreasd

patent B?txl]fﬁﬁtlﬂla agﬂaqcﬁf:atlly mf:gPorﬁ?ﬁngﬁm I'l—aéf mffzremﬁe ISeeaHsoahiPsiogxs Wl J. Immunol
164: AhRvii1 8 20000). d- t ype 1gG Fc, by at least 60 fold, at
| east 70 fold, at least 80 fold, nore preferably at
| east 100 fold, preferably at least 35 125 fold, even
nore preferably at least 1 fold to about 170 fold.
" Conpl enent dependent cytotoxicity" or "CDC' refers to
the lysis of a target cell in the presence of
conpl ement . Act ivati on of the cI aSSI cal conpl enment
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pat ent publications are specifically incorporated
herein by reference. See, also, ldusogie et al. J.
WO paveed264 164: 4178-4184 (2000). 13 WO 2006/ 0BdR682006/004232

PCT/ US2006/ 004232 5 Throughout the present
speci fication and cl ai ns, unless otherw se indicated,
t heTHeHsMeE howggesert snepificatiesindidgims, iumiess biberadamliandd, tkomBb&Hg of the

residies i@ fhe chSFHtHxﬂ agthahuf dn@mﬂ%\ﬂ){bu@lh ﬁéaﬂr dhﬁn EQQI of me Ebhr?de)l(:‘g n Kabat et
uences_of Prot

al, .F gences ]SPI Iat%gﬁ 0?F7H'f”§?el%g§,ﬁa?1”§feﬁ %gEd Bibls H%u]tp%ylfehN@@pe\Hn@téutes of
HeaNaﬂBptbqqéﬂ Mmggg"l ) expesslydficorpblead beein Betthere arhe MR (nl&%bn Kabat”
refeﬁﬂkﬁ@r%ﬁdu}é n&lﬁ%l@l{gg@{héhﬁﬁin Ek%fl %Urllmﬁ\éd)r elfhg res dues n the r?%l gareoqumbered

acccﬁt%%u refers to e residue nuib
TR ?6 Sk Paﬁ[}g msgﬁgqebt@w othqryambpegigg sysiem isjspecifippdly Vidicated.
r et aatibediesunvivee: ECREBD wAlRE Bheh Bfled Qitdsabat ¢ m@‘ﬁﬁN@ﬁﬂUS Patent

No. & ﬁiGe@ﬁ), he M@Ht[%éj" abgﬂad %im%ﬁg%@o%{/ Feb%%%ééz g(?l%? el dlgltumomab

tically indicate
Tl“"e‘%? BEEVA XWWH@WH&WV@&M@ &amTPEG Rhainredyticals) TRY. TUHANGTNG! )
5,736,U8; mdelmsned Mah ABCT &@er%%)saonw @iB}ﬂisé b ﬁolggb)al%lnk 63 BL,"

Ay nt, fs L unmira
sso &8s e BT k‘%’?ﬁ? ! SRy o e i AP @ ol
tosityrpgmab’ mgmw laxpSyithKlingSeqals @ S PMent No.5,583®11 3ifisine
monéﬁﬁﬁaldﬁmﬁ@ ‘Urd (mhbsk by aAEQ@l 69884 @@ 'a%aﬁzgnts tﬂéﬁ?}f‘\ﬁcﬁ%m&n
ca

A 15 al
EETTE h OA T eR E IC
2H7 @'é‘r?é‘n‘"ﬁ'tl%zﬁﬂ?éﬂbmmyi PR No.G677,1 60t henabiL32H7(WSi 200403630 {Lowman

et al. amtdlabﬁdﬁért}( IBW@\BMX @@K\O §FG119 Mah Qrﬁrbo@?écfnm%!) %%%maé‘p see, for

ten ) | ona
exanP %F ¢1¥n el__;)md van de %5 flza'ré? 86@"%@(05502 % 808-18 1209@ glgiﬂraglq@zl Blood 101:
104541953 @oMBY: tthq@mmoqoﬂmampwgles sef fomatnie WOy J00peds647a Teeliler al.); the
antlbhdjmmdllzgezdmﬁlgxaﬁ gly@mm{e(psgga@ 91Zrns im%hmtg thﬁgc teﬁlAn ‘}%g: él‘ge(P ltjég t

and chineric
200‘@%3% i gy £33 %‘BCF’Z‘% MOlGHIFEHTIAS e AME Sewfzemm%es ASME-
lz’ EesiRpdigs 290t fetth in WQ 208480346 (Betkint elal mpbidd 0OMf)ecular Evolutlon) A20
antibddly M G2 &cif é&'eh%e&buﬂﬁlﬂnaﬁl% 'AB‘B QM@SW bfmﬂgi‘d'éaa ki hA20,

G ennie and ‘van
respefely 66505003/%%5 S 208340005565 IPmey gy dich andgpcal@(éoneltantdqodles 127, G28-
2, 938B3FIC 1@ NU-B2R4Bbld 651 the RODB)ignal Hehl&)cﬁé.ﬂf@ﬁlg mﬂ@prﬁéntme etal.,
In: L@Wc&t@%bzg $u &ﬁ:‘MthQJl . bnlélél\@xl%%( Vg‘%%;( Tess 11)—%%)' ITﬂgpreferred CD20

ant i bodi e$ havin

a““"‘ﬁi‘“ ?’ér%%%ff prapizdicbgrene gpiuman gP%Psanw@emn mprg PrefeeabiFce humgiizah 2H7
antlb@eggwrmd:hmmnw huRG0dd A3y (ﬁrﬁihlhlbﬁlécﬂcs}? tnddtuMAX- &2 human

CDzduanap@;eﬂpgbgcul es such as the AME series of
ankl bo AMVE 25 133TM anti bodi es as set forth

{?ZP/ ﬁﬁgg éqplee%gngrﬁtg agducgipn in Bagihlevegsdn MahiewLdr Auman after
drug cE\mibgrtyl t@atngnt, AL Ebmpaed to 1@ thyel ®ford @Edtlﬂént 8 N Q0ke 1§ééglpabﬁ-§lsmg

well l&!‘?\br{@{a&s‘\su&ras E‘}g&ﬁfﬂ%é go?npﬁ?e%loo{] L b%ﬁ%@}lg 2Tgﬁlg §a1n1nsfor known B cell

ot k%ﬁg/b(’;) 612‘9‘7’6 Auch Psrﬁ%ﬁsﬁ‘é?ﬁ@uhqz@)?eﬂmn@ Exampes| Brell deplition b e&tial or
comple@ Ap ofé2Bibod2nend te @&tmrﬁ)‘f @iZ@prMs’i‘ 3 céﬂé?s' 4 BRl &4 P Q}a‘ﬁ&?

receiv. BAE ! u Y ! & (uaent | ng
ln?ta% Ql?& bl%{% df( gely(t‘ ﬂ %&9 %)eflﬂégl dm%tecil%rl\}?ecgﬁrétéqn of Erae whep the drug is
circulafingyin troypptispids oy gqlé ths limy foPreemery (I8M).) . The preferred
CD20maQeadisitRRe o Brero ectftd Yol rrlslmc hnino
tRRAgR (NG Ak %hﬁﬁgﬁfi%%%& lﬁﬁﬂé s f’thg

I bodi e nore pret
wid sUTRL s 2STbe s el st G R or Adiimee] B ABD2345
(1985% dy ‘Tl iphipitarhhervorie ags thatamibitdiiMise GRAOTHbIBHERANCHGRRANF«,
eneraB thkdd nd(n%(“lfﬁ:k&) I N
* rgfer%g¥o a redué??%ﬂmﬁgglmqa ?yq%%eﬁaugkkgﬂfgﬂfﬁﬁﬁﬁgﬂw
human after drug or antibody treatnent, as conpared
to the level before treatnment. B cell Ievels are
measur abl e using 35 well known assays such as by
getting a conplete blood count, by FACS anal ysis
staining for known B cell Hhrkers and by net hods such
as described in the Experinental Exanples. B cel
depletlon can be partlal or conplete In one

Y T Y P, o D T T R
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(1985). A "TNFa inhibitor" herein is an agent that
inhibits, to sone extent, a biological function of
wadeaos42gener al |y through binding to TNFa and PCT/US2006/004232
neutralizing its activity. Exanples of TNF inhibitors
specifical Ly 14 WD 2006/ 084264 PCT/ US2006/ 004232 5
conten@gﬁp é?ffil’ 4 Eé“‘i‘ﬁ?l"é’ﬁww) éﬂf%‘éi‘bégﬁv ?%E@(‘%‘%‘m“mab
(HUMIRA™M). xi mab ( REM CADE(c)) and Adal i mumab (HUM RATM) .
I:l? Fex%{‘ [madéqnaqgr%%g!ﬁEQ A TRER. Qxﬂi%gorx I%fegt MFr@adéqﬂQé Q%%r%g to previous or
ers to an I nadequate response previ
C“rfe"ttt‘i’?tf“éfl‘ﬁt‘”“fl f EQF%'P\‘P“O&\PQCWS%WWW Q"H’ﬁ‘i ‘mdti‘tb‘?te Bfé?f'ﬁn skbe ggpdequate
respontecrxm el aﬁsyss&flﬂ/aQﬁmdlzﬁhaﬂﬂﬁlliﬂﬁreﬁtl@ftfﬁel di‘s%é’m qJéasﬂml m&@eﬂﬁmr@
experlc%nces inad%&ua&e%%czgr chnggnges%oﬁhaaeué}eé%\{e dlsease!1 tlﬂ\ﬁowalr?ﬁéﬁvm V\?nor c%m treatment
with a eiNFeifhibrierelor inptangel dlgwpaticet ney hidve a@rye digeam a¢tivigeastet ominghy ef therapy
Withmaqt\ﬂ:ye,hidit&ease foll owi ng pr evi ous or current treatnent

Wi T i_hi tor.. For stan the patjer
hér\% te%t gl 0‘% gggg‘gypﬁ%tldfw &%%L HIF‘% tI(chf‘f )%’Ih"ér’apy
“THARNKY Whep hed Tremﬁaenpmmabl ‘tagive, se@h@e BAFE@WP@&F@ 4nd"“BAHFvariants”.
AFE@QJ aydaﬁg'laﬁﬂ%wen to kel ol pep@des wHib-des dnedded %Qﬁp&ﬂe dBthe amif® acid
when used herein enconpass natlve
Sequer’ﬁédlﬁf’é”ﬁ@‘éo‘BAFF pol ypeptides" and "GAFF variants". 15
"GAFF" is a designation given to those pol ypepti des
vwﬂu@me@q@@% Néng6lone of the amino acid
lpr rskagifim Blakbigence (SEQ I D NO

se geq REHSPEIP | pr kespsvr
}é%% @%E%ggé gEVI dflllgzﬁ qrt V%@elsl‘{t}}g%f%%za al gqgdl asl r

(=]

eppap 121
(seealg%gﬂ&égwg @lﬁrwm §9é2¥§ clgli adsetptigk gsytfvpvvll

181 kenki |l vket ffi t dkt
and ho"n]olags%z%%wexaaaé)fi §Zfr'\7'ftf tiherFoé Ivﬁxﬁﬁ%zév? |th>é h)ilc% xé)g;%f 2{% mative sequence
BAFF ak bielgida hajvityaif BAER e ibe Sleckeftfninf thgeralpkebisisfrg@éprahgog B cell

survival WB&% &il rrF {uQUOrt?’anH Elincué tgﬁg§/ ’1@1@ %}E}g 4]53/56‘&:)’ 1ngI§dc§l &GSe polypeptldes

and vari ants thereof

desrt Gany fal- L HSGHERT L SeE001 0. GrBPH ATV A
WO9SBAEH publishod Mlay i1 8%l ERaRED 180 pulisiidd C3ABdr 7.C1a98; BeO98LT I8¢ pubtished June
25, 1958‘ W§/bﬁéégﬁlﬂh’sﬂeﬁ@§§f 1%t 1'9958 %99@%6?&1)'11%&1 R Cseidgg Moore ct .,

vi val e bi ndi ng
Scencpy 8 SN (ISP RoresRRe iR RO boF yﬁg%twggpadhyay ctal.J.
Biol. lles.ca7iheads-1spesnoet al ., J. Leukocyte Biol., 65:680

(%g? %nh Q@ﬁ%ﬁ!};‘émﬁc%ggeﬁ 'h«%% gggd%ﬁ%e%@@%%t seﬁswg%(?{n& %Za]ny

molecui@tgag ) W@gilngtyvi 1e41ueﬂﬁpoﬁ4F§rpé]dpeggd§@r Wps Batlvg_%lgance BR3 po]ypeptlde to
partial VBRI GQ6 BRP ihltkdcsdaandh BRFE polyh8ptidd, 92192) pABiaiB/ o8 BA$ Blocks, inhibits, or

neura PR E Al b A Gad Mg Rac MR Ein B P@lypﬁ%&x%naﬁwm

among pehey: thirpgs:/B qefl 5@v1(zqgrglg3 cell Watpeﬁwaa‘hcylalybl@qn pckage 9t neutpyliggtion of
BAFF @E\ﬁﬁr\g, resal7s4n, lﬁ&l&&thlﬁ&gé a(rlcﬁngtg))m in ﬁmmb@bma ce@é\FX BAFF antagonist

aCCOI‘dIH%E)%}g? anCHI' Pal'tdieg Orl}q{)}’% Onk IIH%]bH or H%UHZIH]tZC ?nf)or lrgOI‘C g’elo%‘cal activities

ecule
ofa Bﬁtﬂovneps@qﬂu eme er BAFE- Ipoilepplqsiniadiea biplogidatiriestive hyeliti ppigntiates any

one or SRMUBRAER BRBIGAhYRER il G0 b:Qn w;’éam&éagea ke Yiva@ bt 5 48114, Yn increased

Interactl o BAF
et o ST I o T B B g e S g bgbo e
in splemi@B icalle (csp Gaien.Od e BAREV0S] Jghral Medy 192N4$3-1465; dequeedn ale (IBEP Bcience

zsszs@@gyﬁ%ggakﬂ@taﬁuﬂm lbrsgspzzprmtes among ot her things, B
| I survival an cell maturation. The inhibition,

Fb%tﬁra@ Rt ﬁéap?l}éaew?at SRR PoePEA BRCI IS g T OB [ntiye
sequentd BR3g0ypgtidet hvad “BR3i vagmts” @hick 6t Girthd defingd Hehegh). NMBRBRK a @dsighhtion
cells. A BAFF antagoni st according to this invention
will partially or fully block, inhibit, or neutralize

one or nore biological activities 40 of a BAFF

pol ypeptide, in vitro or i vivo. In one enbodi nent, a
bi ol ogi cally active BAFF potentiates any one or

conbi nation of the follow ng events in vitro or in
VIVO an |ncreased surV|vaI of B ceIIs an I ncreased

_____ Y a1 e~ o R Y
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in splenic Bcells (e.g., Batten, Met al., (2000) J.

Exp. Med. 192: 1453-1465; Moore, et al., (1999) Science
WQ&E}B@@Q@QG& Kayagaki, et al., (2002) 10: 515-PRHYS2045004232

The terns BR3 "BR3 pol ypepti de" or "BR3 receptor”

ar el n enconpass "native sequence BR3

gwe\g‘(-)@t)g%ggﬁ qs Conﬁ%lsmém oPgiithg g wing pihingHeotidiessequenctsvad homologs
thergpdf | ned her e| n). 'BR3" is a designation 15 WD

2006/ 084264 PCT/ US2006/ 004232 5 given to those

lpol@pmmhnme@@ﬁw(sggllﬁm@w one of the foI | ow ng

pYRRAPRELREO RDAI PSEQUISASES ARG 29 f:
S1nEFHHACRIER ADR[RSNDES @m@&ﬂ%ﬁ%ﬁgg i Bpcrimsos 0
L REPAPTPCV L PIRECEBIAL Ve HOVACCLERT RREK AR

¥1 ESVGAGAGEA ALPLPGLLFG APALLGLALV LALVLVG.VS

MLRG ASS DGD 121 KDAPEPLDKV || LSPG SDA
11

@A‘?EL%)TELVTTKTAG 181 PEQQ

61(@5V@Ad§}%ﬂ:n@&ﬂp\i§c; limB @ “Eé %Eggg?gg cﬁ%ﬁ%ﬁg

121 IpHVRRGRREL RG L REARAP
181 PREKPAGASS SPAPRTAL‘:E[QP 61 QE§ é’&d& AKEPUBELE STELVTTKTA

GAPALLGLAL VLALVLVGAV SWRRRQRRLR GASSAEAPDG 121
DKRAREPL AN 4i D ATAPAV\PPPG EDPGTTPPGH SVPVPATELG
antibl ;B KTA M%'g%§gg?§&1§ata§?f“ PFeU BBt B9 elydes aniElEE
ant: g: biding polvpreriidergingladingtimmuiondhestts laglpeptitied), WAEBAFF- -binding small
moleeyfet.j BB aktagoalts indingh t&%AI-BAFnEmQ hrﬁllgé)(ﬁkg 88;1%&’ de &?@641 (e.g.,

anti 1 d h d
tbc(dheg %lrﬂfﬂk %Qhé mna??squesf § m%/gg Slg%ﬁajﬁOsah-ﬁ@é@]n$2§{8§4 872, 15631595,

1881 éloﬁgag el én BAEkEr phbrdinery, hanirintvodiiesin (‘iﬁﬁv)ﬁfeb Pedri lﬁnd‘ﬁ@ region of a
BAFH)@deﬁ)thﬁd. g, e(n&xtglcellulaﬁd'ﬂ)hﬂalh Qflges Bélqm; Z%éls] g[ﬂ 3 stglzfgr le%eg@o%ﬁgit the

i u f
mm z&%ﬁg%%é@ IFe. a(géei EngBAfg Blln@nglljc Prqigins garf b fquhdin WO 02/66516,
WO O 61V AV 8791 ¥ Q G3#9R498 B Y1260/ 164 O (25856 awﬁﬁ?z?@z@icn%ng

01/12818g Methods b Bak3 BRAF FitdeSEENEoscli e'dgn 1 US §/ﬁ8§%%4§§ﬁlé|:;plrja aad US

zoos/ﬁggaa,gn of BR3, BCMA or TAC)
d)l ment, the |rmunoadhe3| n |s BRS Fc. O her

x%{hﬁ;’]é@' @ntibpyFFory gwjhxdh Ieg béea idefitiBi@ind Sep@tﬁt@d 28/0f I;eéw&ied bm a
compdDt OfAts 8H&RA1GnviroManP Vol V0 03/ 024991,
wich YO, 021 g; Z VO 02/ 38 I8k esg’Ft AP 858 Bgirah Ry iropgny ygmaerials
ds lf(%n?lsac B Aeger %‘ﬁf wEOAI B aptibpdip adosayrinchedlentzyinet)S
h"rm%’%‘)‘ Qﬂ?’%lzf&@mous supmaotanudeou&olu%@015/p£29e§é’ﬂ7e?1{‘_5)5d1m§9s @Qan tibody
dent T

will be'pusfald cadPih i an s de
) @by én@%’f) WRigfd3E. Y%'p ély? J] tﬁﬁrrgne SX‘) Hevapmethgd, and most

d and/or recovere
f

pre era@?gn 0%2? u rgg’%) E%WW S tesecyyficisntitnebtain %‘bwptﬂ‘reiittu& o®N-térinal or
internal ppingyagid seapani yrnisEit spineng nmsequk@tos or M:b‘ﬁ&né@%ltﬁ?y SDS:PAGE

I.nc
a““b("’gt“}% UQCS%S?tgP ded l)véthléfec?f@hmﬁmlélsmmbammﬁ%mﬁoﬁiﬁt of kia

antlbodpjp eftusg] ewviforenwebodil Ae Bé p‘reseﬁth@rdﬂﬁ‘il bl@gé(' ‘%]L

by at Ieﬁsﬂ-anetpﬁl*lfgﬁt%ﬁlgtgd’ t han 95% by wei ght of %ntt%dbag%ogy bt 59 prepared
t,er{n ned the Lowy nethod, and nost 35 preferably

noF &°rf4 n"“@lg@/&%&m%@’g fta, nuqledy aCt@(&Cdegﬁt&ﬁd@tﬂﬁé‘d lafd Sftateh Bom

at least pyigtceritamisdnt duelais hcuﬂ;ﬁﬂé’c@l@ Wﬂﬁjﬁl%chq{ is Dah&i spomatec(i) 1n the ngt‘l:llg sguar!:e of
ng cup

e anti efcacid. Amri nucle Solea B aian s
the antiGVA) RRIAGLE K& gbllla?%l %1 dé/ aﬁi‘érméeéﬂ%ispg)e%@pn gqyg._fprA(Esettmgdevlnch itis

uenat or
found mr'@g'{?c IISHJQte@,puclﬁ@ Beidoolequivg) the;eﬁ:rdlateldﬁtm@ub}&ti Per GR ARSI mglecule
ated antib

as it exifyd i @at@Al celRr Hﬁﬁv&bzln)fsolaﬁah hﬂéﬁefc a§8 ﬂw{]%ule ific ?ug%s&%? cﬁ%ﬁ,ﬂd ne’oéqcplg

dafed the._anti body in sit
contain . gfé‘sdtg rrimanl)f exgxﬁg ﬂlf&ﬁ%@ﬁ’?’e‘?‘h"reoﬁ’r pyaple, gbntmcbmxhyld ®olecule is in a

chromosqmal [cgfjon diffpicnt dimmint ofwhtlikl caiat  be present. Ordinarily,
however, isolated antibody will be prepared 40 by at
| east one purification step. An "isol ated" nucleic
acid nolecule is a nucleic acid nolecule that is
identified and separated from at |east one
cont am nant nucleic acid lecule with which it is
ordinarily associated in e natural source of

" under rledﬂthﬁg' (ﬁrQBﬁedViélE—Eogdltﬂ)gm&E ggon%gswt bl nl%g)ra & %g):blgmsﬁgg sstalgt rigplated
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the anti body nucleic acid. An isolated nucleic acid

nol ecule is other than in the formor setting in which
WO 2006884260und in nature. |solated nucl ei c aci dPCT/US2006/004232

nmol ecul es therefore are distinguished fromthe nucleic

aci gherml ecule 45 as it exists in natural cells.

Howe W &FPresip eagpLspqugncen) eofess te DNA seliusnetsaenatsey fon Gk eoheSsic of an
Opelggg llﬁqe‘tcjamg quﬂ!md:eeﬂlﬂlbaﬁlculﬁrﬂlﬁit Bighach. ITE?‘ %ﬁ!r(%c] ger Bé'ét;(ﬁets thaﬁ e suitable for
pro ted) &5 b a)ﬁpl@)ir’r.&!ug??%%%)m&er IOHbleaﬁOptlfrat%ﬁfiq&%mmbosome binding site.

Ekth ,nuc el ¢ ac
URTIQUG £5118 Are o & wiie Prqmsterst Mtadeoﬂatmawram ané @lhhers. 16 WO

2006/cBB4A64 "SHEbIHAOE/BOHR FRced Fuok
nuclelg Qi Sre‘gjemg eqyen % e 2 efers t§ o DR i@g{j&éﬁ{: rglgt?'orqsglg ytth gpegher
for the express aht BFETEse o SFﬁrerﬁ%élﬂadébaPHngty linked to DNA
for @@H%%éf 1 ‘ﬁ exgpreprad %Sla@(}blatemhl@martmfpgm’ih Sibecrtid oﬁfﬂ@ﬁdiﬁ)lapude a

pron®ef| keNIR@Gr 1s b}ﬁ*ab@rhﬁkea W atc@@llgesecgugﬁce 1f|?t Fcl’% e q}ansgx’bpélpré?félfe sequence;

ronot er opti ona
or SRR ink Ui G P BBlTas cronarentenes s osbiokelig ot e

transtaém Geparadly K psvahly tiokedit indangatat pie DNRAs@fuéncesBihy AT BheBbhs, and,
in thSd:agfnﬂ(la &cre@Mea@Q%ﬁ%ﬁ&é andg‘lytcéjid?rt %has? Irgoweve(rj ﬁéfe)lncers l3!} Xot have to be

i's, placed int6 unct
contp PSR ien o soaise e Sothins o noex, e
synthEg oligonaetpsitids adDAs drdinkess aprued aﬁﬁd&ﬂﬁﬁce%th §(§x@é‘nﬁ$rf3f[¥aclu%ad er

s 0&%394 od shithed ENA tide 1f
an ore e € S el gapr ; g)%t elrn C& 1at b/%lpa@?, élf) ﬁ%f pid C?nﬁrlichvgll also include
écor faet’ 08?1%2 t'I‘FeC |°§‘§)‘é QETPleeatlo@ ancbq— olmbéErmagier @gh ANGElfin or

tetraqyg}mgpggtaigds)yfoﬂ rbp‘llkzeﬂn inQ sdecG&Mc LS Q) lé?tﬂ@ﬁashnﬁds tntbaéér{ae% S
a riposone

“ex rfedgt%ntl c a vector tha ains the he .
P dedf %@f&ls Q Qc,rt]o 91 t cbilﬂ ﬁtl? cee&sa&y(gorgro{:saqﬂelﬁ:@s %éﬁ\{}@?ﬂ}f glements

forex n? site i s opera
PfeSS[“{D the %qufef» @Hgﬂngsagtlbggy fragméry off the ib@bten, ih baredl at dulifyotic cells.

Suitalgle yeetom latejscldsoatoab | y I i nked" nmeans that the DNA
sem&@m§c k&l conti guous, and, 15 in the
of a's eccrg%1 dg lrnf/nl © QE&md@é ﬁ?t&’@‘tféﬁfg‘ as Byenapiped 2B itiheyly of the
lnvenB?{navg]émc thenabaﬁﬁ Q’IIFETE‘FUS hesocefointo lvhiek niciclagid encoding the antibodies

have poninirgiu@d ssuitkildtosiglsiag dRASLMRIdshed by |igation at
I f such sites do not

c O'Iﬁ}ét%ﬁl)tde M)el J @ligék E.Jﬁg {wreln e erséoee}iqisft%béet ‘ioﬁl'é"“a‘?j %fﬁ’?lﬁl?%m@}‘Wthh is
cony “ﬁ‘eﬂ Rizgody of r"é‘lftfélé@ therpnizhodso (THalabbmuyi itsklf lﬁb@lﬁﬂd&db’lelb@ Ralf (e,

radioigtcpe tabelsehr ﬂuo\iée&‘ehﬂﬁbelsj d QJ: éﬂg@tée ot Qxyéntzyn%n@fggel GHPL ??yze Mrical
const r uct ﬁ 21 f

altt:rat\/cﬁ%IL p%\ﬁstratlyc% otilnd oy doronPosf'tlgglNﬁ&hdf fleéeﬁtab €.9., the ColE1

inclu
origin of repllcatlon) and a sel ectable marker (e.g.,

2 cycl.ine resistance), for
Com? & 1191'(;:461 ‘tdS]P{P Qigs"ﬁé%ﬁ?v@ﬁm’? espectively, of the
plﬁsm@son plovBaCku@iahized 2ﬂﬂantlb<%3%§’{h§tsct§el vaiihni¥ %Pi}f% v16. rlg a sepreEc’lﬁc

embodirfenf ¥ §5QYis HuB§) ,sgpnt @i ns the necessary contro
sequences or regul datory elenents for expreSS|on of

t Hléa Wil fengghy ayitibady; thediumeriized CRRA bubio@ytntfbbda@mhﬂ tnvétiod ¥ig comprlse a
humanjzpd/é ﬂdil’héﬁn"]olmthO baab®did @h n@han %ﬂt’bé’l%? ﬁ? it ggreérred 681%0(%%6“5 %ne H

chain o) l Th
i R 3 Ao PRB Pl o1 56y T clPinG dpmainipodblp b

hurani ze
humangiehdibody of the 25 invention will include the
b@&tt@rﬁu@bse@lﬁ%lne%gtgl}fé%& %0 "h écfg 0% Jnlggtﬁlgtg)ﬂgy Q\ﬂli\?ling?ﬂ}fgrg%cfllwil ¢

comprid (g ? g( he ant i bodi es CAAY
Priglg g”h‘@?ft Veatqacer e di scl osed bel ow. The word
DIQMTCDSa’é&SA%@RVWMMMW@@@@@AM%A%N%&& PSRFSGSGSG
Ire y

TDET. é‘i% BRRFATTY Y QY RANPPTRG QU TKVIRT conj ugat e
SEQIBNGgpd ect |y to the anti body The | abel may itself be

etectable by itself (e.g. radi oi sotope | abel s or

mem??ﬁ@b%@é%ﬂ?“?abels) or, in the case of an enzymatic

| abel , may catal yze chemical 30 alteration of a

substrate conmpound or conposition which is detectable.

Conposi tions and Met hods of the Invention The

i nvention provides humani Zéd 2H7 anti bodies that are

variants of 2H7.v16. In a specific enbodinent, the

variant |s huzkﬂ v511 35 In a fuII | engt h antibody,

P,
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40 conprising the variable |ight (VL) sequence:

PSSLSAS VGEDRVTI TCRASSS
WO?M@(P%PKPLI YAPSNLASGVPSRFSGSGSG  TDF Te1/6852006/004232

ID NO 2); and
SLQPEDFATYYCQQW SFNPPTFG QGTKVEI KR ( SEQ
45(3\:/’&“ abl e heavy (VH) sequence: 17 WD 2006/ 084264

EVE@%%@Q% E s RGBT ERINGDTSYNQKF
KG A ALY YERRY

(R | 9
PENCOTSY
(SEg\%g}NégYVWFDVV\&I;TLVTVSS (SEQ ID NO 8) 10 Were the

Whireiihahinaeickd2H7 aﬁﬁ%&ﬁ@gﬁfmth& arﬁ‘iGodli g)'i‘«f?&gbﬁrtqp Higrlsey tg?ﬁ’lﬁ aght chain amino

ably it conprises the
aC’dggqﬁg“%éequgnce DI QVTOSPSSLSAS VGDRVTI TCRASSS

VHWY OO PGKAPKPLI YAPSNLASGVPSRFSGSGSG
V L W RQREBGKWEK KERY WPONIA SGVPSRESGSGSG
% W\?F%TEGQ(j‘g’SKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLL
A 0 .
VOANA QLTI INBDS N SL SSAD MESKADYAI HQGL
, Rgc (SEQ ID NO 13); and heavy

i3 i.d. sequence: 20
heangE/?f\n/lESGaHBG&L)i/ l!;elnG%'SL RLSCAASGYTFTSYNVHWRQAPCGKGLEW/GAI YPG

EVQUEBFSYOIQKIPGASORESH AS\MOK SN R RASEAWVARY anapTsYNOKE
KGW@NSYWHMQMN}EMV&%}Q«SEK@VY PSNSYWYFDVWGQGTLVTVSSASTRGP

SVFWWSMM‘ZMREWFWN@TSGVHTFPAVLQSSGLYSLSSVVTVPS
SSL QWK\Y SER(E KSLISSFHTCWGMELLGGPSVFLFPPKPKDTLMISRTPE
)

VTC PRV K BRERONRINIR RERAPENNIEE I NGKEYKC
KVS ’d N QVYTLPPSREEMTKN QVSLTCLVKGFYPSDIAVEWESNGQPE
gﬁéﬁ ] Vs , PREEQYNSHYROVSNL FRGHHQD
V\LNGKEYKC 25
KVSNKAL PAP] EKTI SKAKGOPREPQVYTL PPSREEMITKNQVSL TCLVKGFYPS
A varigntof, AR PRAYISIDCSHRLYSHE FVDKSRMNRENE 8GBQ I

f
NO: VMPEALW*NWTQﬁshSm&PGﬂséqSEQeI D NO 14). A variant o
the preceding humani zed 2H7 mAb is 2H7v. 31 having the

EVOL¥RRS GGLYNRGOSISESURASEY ASTsSRAHR RGP NO. 13 above, with

GKGLIW VEIA BRSGING DAR Y NQK BIOG IR TER (IASREE T Y1, MNSLRAEDT

YN RS VO IUSS A RUISTAKEIARS &N&WAXB@?@

SWN Hsﬁm%ﬁmvwmmmmm

PKS D S KONV SAST RGNS CVRRDABSEDPEVKEN

WY V’{S‘(,LT\(_:IFQIQDWLNGKEYKCKVSNKALPAPIAATI
SKA 50 %@W SIS PENNMKKPSNT K
VHPNUDRKVE  BRGCBRTE HOEEERPS MERIPEWC).

V V VDVSHEDPEVKFN

Anoth R DEMEINABTT IR RERCM T RYNSUE T RGNSV SNALPA
L AAT) SMKCQDREPWWLP_?SEEEW%%
YPSDI AVEWESNGQPENNYKT
A“““%FMWFBW@&W@@@@;WWMAMW%SLS&ggGK
Vi of RERHQ ND2MN&Xd VEDYF SEQ HONONAL RS Y5 fs@lyh 5 2HT. vV

havi ng the H chain am no aC| d sequence of SEQ I D NO

humani zed 2H7
hu2H72811 1691*3!1 lalﬁggh & lsnte;[e%fbg emt @égn%g%gg%pnéqs the 289! Nght Qi
(SEQIgnmeVH gf SEQ I D NO. 33 of 2H7.v511 [see Table 2] 45
DIQMTQSPSSLSASVGDRVTITCRASSSVSYLHWYQQKPGKAPKPLIYAPSNLASGVPSR
FSGSGSGTDFTLTISSLQPEDFATYYCQQWAFNPPTFGQGTKVEIKRTVAAPSVFIFPPS
DEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTL
SKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

And the 2H7.v511 Heavy Chain (SEQ ID NO. 34)
EVQLVESGGGLVQPGGSLRLSCAASGYTFTSYNMHWVRQAPGKGLEWVGAIYPGNGATSY
NQKFKGRFTT SVDKSKNTLYLOMNSLRAEDTAVYYCARVVYYSYRYWYFDVWGOGTLYTY

SSASTKGPSVFPLAPS SKSTSGGTAALGCLVKDYFPEPVTVSWNS GALTSGVHTFPAVLQ
SSGLYSLSSVVTVPSSSLGTQTYI CNVNHKPSNTKVDKKVEPKS CDKTHTCPPCPAPELL

18
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[ nmbodi ment
2H7.v511 is a full length Igd@. In one e (
Pﬁe anti body conprises the 2H7.v511 Light Chain (SEQ

Dy oblas-269 PCT/US2006/004232
W(I‘DI QMITQSPSSL SASVGEDRVTI TCRASSSVSYL HW QOKPGKAPKPLI YAPSNLA

SEMISBpkBRD pay
gﬁfﬁm&%ﬁ%ﬁﬁﬁg@@%&m TISKA GQPREPQVYTLPPSl?
RS CTAENAT e KA SRS AP RSP YA

SSTLTL SKADYEKHKVYACEVTHQGA.SSPVTKSFNRGEC And t he
2H7. v511 Heavy Chain (SEQ ID NO. 34) 55p GLEW/GAI YPG
The P/ oSGV ARG Ry é%%@\’?ﬂﬁl@%ﬁ%m sequences of v16 except at

e m@ﬁé&‘ﬁ%@ﬂ)ﬂ%ﬁ?ﬂ?ﬂ%\?ﬂ@ﬁ AT PR DY BYRY WG MG ated,
the vayiauts will have the same [, chain as that of v16. Humanized antibody 2H7v.16 is al rred to
LYY LTS

as B ABTHICPIM B RIO AR DAL mGEST AAL GCL VKDYFPEPVTVSWNSGA

FPAVLQ

| CRVAHKPSNTKVDKKVEPKSCDKTHTCPPC
SSG_YSLSSVVTVP§§§’I:IG'GI'9:IA:ZC Chivbt iljszrmm KKVEPKSCE

RUAC KT S T Gat DPEVKFNW/VDGVEVHNAKT
GGPSVFL FAPRERDTL MR Changesamm

i6 S elede, | \/SNAAL PAPI AATI SKAKGQPREPQVY
31 TVAT TRVVS S298A, E333A, K334A

13 MFRNOMYERCL\ K GERBET. AVEWSNGOPENNYKT TPPVI DSDGSFFLYSK
B DKS—BOGNVESIRWWHEAL HNBPTARSESL 8P@K 10 The v

|
T VO

% ; egi-on gf92411 ot hEB6aa¥oemt)s based on versiom 16 Wit
have t ] 9 GEpPTt at tte
114nave t heMad B¥2Aac 065,80 06 G$293 0 23516 If%- ep!
U5nosi t | orf325f S ni>seg,ing s s bs 4, #6305 AT A
116| ndi cat gd33insobabl D544, BEDOW.|56I &S50 N ]
1381 ndi cat edsor, $08 236N A HAN ol B oy A e sare
H

v 16 | s
477 chai n_asviiinago 8 Wik i [S263A° EZ3L R3AAB, K326A, N34W

asS 11 URJ SrEa .
375al so reflerred to ap ey o3 o o Light chain Heavy

Cerelizumabh, 15T =T ! ehaind
511 chain FM&hmggs SIO0aR COE% EZ%,%EQ,/I%I%%& 2604, N1 00A 75
reference 3T - - S298A E3IS3A—IKI3I4ATT73
MB2L N1OOA S298A, E333A, K334A 96 S92A D56A, NI100A

114 NMB2L, S92A D56A, N10GABEDD8A E333A, K334A 115

CoaCe1)

2 ersidB9 4 A A, NLOOAySZ298A, tq;,é P RS3AA, Eo@ T
VoSl 11@%5\1\%3&0, SQ@@IEEQA‘MI}I}\ gﬁgg%, K334} iﬁé‘é‘%
138& 32L,) S92A D56A, N.QE)E\)/’—\\A p2IBA,- '1_"?-2;';’,\ .\\;;;,A\,A Yoo
A7 Va2l SOPA THR IOOA S96A £333A (a3 La26A
oA AR ICTRI Ll - N T o= XYYy T
1%aR 5‘39§A’16 tl : A, _ ’-I-CI\, L\:IL:: \; 13 1/ 2%
VL96VH Ul 1 121 clrarin I_Uézl T ah 3 i

138 25 27 2 30

Residue numbering is according to Kabat et al., Sequences of Immunological Interest. 5th Ed. Public Health

Service, National Institutes of Health, Bethesda, Md. (1991), with insertions shown as a,b,c,d,and e, and

gaps shown as dashes in the sequence figures. In the CD20 binding antibodies that comprise Fc region, the
-terminal lysine (residue 447 according to the EU numbering system) of the Fc region may be removed, for

example, during purification of the Ab or by recombinant engineering the nucleic acid encoding the antibody
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SEQ ID NO. SEQ ID NO. SEQ IDNO SEQID NO. 16 2 8 13
14 31 2 8 13 15 73 16 17 18 19 75 16 17 18 20 96
WQl0Bas2% 24 114 25 22 26 27 115 25 22 26 28PCT/1S208&004232
22 26 29 138 25 22 26 30 477 25 22 26 31 375 2 8 13
511 2 3 26 34 Residue nunbering is according to
] . . r .S
pc-) )ég%lg? %tcorglpgf}:’ 2 BffcdY al‘.)tfb"‘iyr?ﬁ?]l?%ltl@gqfém inVepfiog c@3bmprié fhtibody
With47. it all B449eethavid, o20niSere i BebodNakH H8 ok V6L kLY he@i%uepf
Heal t h, Bet hesda, Ml. (1991), with insertions shown as
Thed-glfosytatiorthite ANEG 8 ar ARD7 ; wn as_das in the
e SEAYENSE F gudrgebs. aI_rJ t hleng%g’;‘gs%%ﬁ&i lﬁlbmaglﬁ?di@g%G?t@gdytcﬁ‘aﬁosmons of
‘conpri se FE T EGYUI; el anafthepreradise hinesizek2 Hy metbodleshaving a Fe
reglﬁg; ﬁ’t@m{l Igggofggg\(;hgfﬁﬂ;ygfémg?m fiﬂﬂ{e&;&lﬁﬂrﬁh% gfthetcblﬁpo's?igon comprises
a mdt 0 aﬂi!&}&d ) ! .
comF%{ﬁLfi cation of t he %B]accgkrs. flgflse‘raetg%%? 18 Rt re@ Pt e gbypameptein. Such
e RUETegrBongieared hepie isceiirit 2 swerisimetimprodbynent LM to FoyRITIAF158),
which 08/ 0 826 PRETRIB2GIEH) QAhR2ing wiPRLYPER! | :
oy Eamr ORI Ghsyfs more

j : umani zed 2H7 anti body
R ggnﬁjﬁ e%i%%%&ﬂ“@@n&??‘fh% Arigpt Apsigans andiGebragiend Bee Wihtnbecher er
al. Blopd 944R 20,1998 yciseticalbyy angibotiescrotuesdof Crabd e (W.al:yrteﬁ{](@HO) one of
the nviksttcbi@tibnyt (R€ iKftdihal h& QG aJoﬁlgz tgl-ﬁglilytgos lation site in
i Asn297 in the CH2 domai n. o3 g asppnfucosylated.

YBZ?%& %gld&;ltlogv 8%6 5L ?dgﬁg‘ nighodies; v TH o8 Brmpnfpcasybuet! isi@pies. Shinkawa et al.
I Bi ; ricleerd i{?}g dgdp éﬁb;ﬁéﬁ £00), @goytedihar adaieodw\iﬁmﬁém YBIOBH A cons
whicRidfe BRIFUDOSH:GS,, KAy reqi erein about ’
anﬁb§(ﬁ)€siotﬁ)%% (a él gyr ef e%lg[g?gmggrgﬁeta segﬁggg%t"’%‘f np¥re Histragestign of

'n the ‘coﬁ‘B SPGB a5 AT Jeasaibedine. g, Liettali (@ly@Bi) Optimization of
humagﬁ‘?dﬂfwd glac_toenginee;rmaura@ammh Nhi6 o1, y@;gﬁépubﬁéaﬁ&cﬁ 68 386
Ni & af-Cadc& RO BaBf 2150 ) [ C conpositions
N R I Gk

| Tpro 191550908 PRy200H00SBERRI US R04FAIBS)4, USMTOED132 50 (all of
Kyowg dlakkg&ogsfof.ect i ve as FcyRI 11 A (V158) in interacting

WA Bish B nlag: LA (F158 is.myre conmon than
has atSY, I?ISI%} LA (VL %‘%‘* 2??1 X‘ﬁilé’?"r’éﬁ? ,(’mﬁaé%?% PHHOREY Whezsin onpras of tia sntibody

a7 AT esE g reaisa af thedh prdtse b igin ast hunahizedBIHO @libSdy: AZ20

invenf{op0@@ e othirstnoliab Vadghoy binding dpBAtPRr PLOBHGRL B, Shinese .
the seddAdEkigdh i QR q%%' thezg(réugc'o@%imng Qﬁc%;gé% %E?@ng%;pgcg%%dﬁems’
NKased L ndustrial hosts, C | : ; » KRR or other
b%aﬂﬂﬁ #7%n that are nonf ucosylated. YB2/0 and Lecl 3,
hdwesvtein emigaimepis, AEbUG Bardd SIPORERS, Wil : 8% . .
alteratﬁmrl He %ﬁyﬂ'c%&ﬂe eq‘giﬁ G';Cci es. .S!ﬂi n|1<av\}/é1 étel?nggrgloﬁ gjrt%r ICOOH.IPH&SI glmno acid
il d_t27§ (5)5, 3466- HOV3] P UPEATGFY &0 e FeRarvirigu efitiesty having
PP GRUCE o Frsia82ple aplerdt 10d0d 3t Iewi d0S0ld, mokeipedferdbBBMLICASLR fold,
preferfBly RBleRCI25 Yld, Yven $:6/@ Prefel I af L4 by o ADCC
activity in vitro. 'Ighe graoductlbd.yndt%&%ﬁtgzﬁﬁ odies with
reduced fucose content are also described in e.g., Li
Antibedy prodqédancoFi ) "Optim zation of 20 humani zed 1gGs in
gl cogn i neered Pichia pastoris” in Nature Biol ogy
ofIF 4% ”%Gﬁfblo‘é‘%fti on 22 Jan. 2006; Nwa R et al.
CMlvg@tondReibodid 0y behadd nnk 3R hiA04) 4 A %1 7
3 R O P e

Nature(F36; . US 6.602 684 and US. 200
e o?%tc(?r?g)r %‘%‘W b e B s B meggdsFi4PaeniNG 4G T057).
US B00bdon3m3itg. { mpuse abthertypumiabalekdink0 88 ks a Bmster, is
immuniz¢d3p @R érfbb CabbkeBN L B6 . LsRconpasses an
will speitt JHF pd iY1 o ta er ei.n oﬁ/e p,":{’%?g@ l!t’rﬁcglg anti 6%’%@6 ot peodycing apfibodies that
~ “Teast the anty gEReUPHBrHY ey iAdemasively. henphbcateehhar belimmunized
in vitroc fBgr pnipnization iprepiocye ar2 kdlatadvint BR&INse@ fwith Riyeloma cell Tine using a

suitable fusing agent, such as polyethylene glycol, to form a hybridoma cell (Goding, Monoclonal
Antibodies: Principles and Practice, pp-59-103 (Academic Press, 1986)).
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i nvention, and the other arm has V region binding

specificity for a second antigen. In specific
wepdvets4rent s, the second antigen is sel ected PCDOS100€004232

group consisting of CD3, CD64, CD32A, CD16, NK&D or

other NK activating ligands. In certain enbodi nents,

t he ThedreridopeglhiR peptredynckyeded antl B@wh imeanitable tulfits miekiem whlch

mecﬁlﬂlméfbxﬁlﬂﬁctﬁmnp&e %Pllnge suBQanfds Efﬁ{ iAtibians (l)vah nglgrwlvg Sf tﬁnun used,

L F crea binding affinity
par%n errnye oma gﬂ %58 erﬁg% ah@smwa{‘n&r)t yﬁ'éanaj@ ifghe p%vtaémyql@ggplls lack
the §Q@yrhediyplxaraltined geadite pH@pHoabodyl trafsfefaﬁaé’(HGPﬁf)oerﬁRd'), thdBd1tive culture

me&fn@fo%@i@bﬂdoﬂks tg'ﬁ@aﬁ§ ﬂ'lqug.{dgﬂlygmart%r ef?nengzager%é “’PB‘Q‘&%@’%EP

. .even nore fera
m“T?@‘WHW&“”%M?%%%HV“ﬁﬁ@ﬂﬁ@fﬁ@ﬁ“@@ﬁwwﬁ9@$onal ant i bodi es

Mo nbrefeiodddisioa [Jirtnﬁﬁﬁi}leﬁﬁla E‘Bﬂyarbﬁom&udé%ffﬁgnttyhs@ J&M %Elgﬁgﬁevel

procﬂ@t‘on gfjanflﬂodgggtge s%l%gtc!:d ant;/ ogyy prO(i:l)l dl eg %3115 ?rg ébeﬁfﬂsﬂéel’ﬂ’ ﬁ%&lve medium that
Seleﬁ%%gﬁ‘éﬁﬂ e (nwussd pqmatabwtls Reeferrgd me@on@@a) lined ane miyime yddomadipesasuch as
thosBdriN@dronaAMOPTIS Ean@ MPOL 11 &loud Wo%&bdll@ﬁl@fr%& Sa‘%pﬂnwte Ceﬁ Pedlibution

esclibed abov
Cenéf séh ﬁ@%gséa?ﬁtnla AS alin‘g'grb a'8$ %eaiu%lées §18 %F%A%Saﬁa Befllé a\@flable from the
m?SF%’dTXE@ ‘ﬁ{jtura ﬁPildBMb RaskiilfeaMary4f! WiA. [Hugpenjddnaahd ryoube Rghan
hetefoﬁlyélblﬁa den B hlkd Hd&aﬁenf(ﬁ{crlbm e %f%ﬁﬁcﬁ&r of ﬁhn%aﬁ LRclo¥E hiibodies

In vitro.
(Koszpp '?nu7u¥z€F 2 n%b%%b} & gc%earreéall @61105{0% Aﬁtﬁ?ddyti}:f@{qctfogl decfniques
WﬂﬁﬂﬂﬁmwwmmeﬁbﬁMWb@MEkﬂwnémuHam@mm19$m1table f usi ng
ag EHiture SGIM BSYHRA hxyt%!;ﬁ(é c@lﬁhedre%:r(y)&% is asga9edffgf 8grgd9ctlon of monoclonal
Monocl on

anti i 1esndérecrgeggga§anghtg %P%&t }’rg%rablﬁﬁheé)gxdlil@ g)e?%téd%rﬁqn@clqma@ggbodles
prod@g gy hybriddga Whs B@&@hﬁ)@dﬂ}ﬁénﬁﬁﬁfehiﬁ%&ﬁdr@@&ﬁ3 Zitro BindiRYassay, such as
raleiMﬁiﬁdon%QRﬁg l)II eﬁzﬁﬂg llllﬁkeﬁ EfaRAfb V\ﬁ ﬂ%ga)gﬁgggg and grown in

gle cul ture medi um I um preferably
cona ALy P o B Sp e (AP Bh Eeg by the Scatchard
analgsis gontiibedin Munsoniend) Araf. Blobiemyndesed9soy.par ent al nmyel oma

cel dn§e }(y§1|1<§>91a Ee@lg fhbd] pﬁguctegft%§dlfts%ﬂh9 &mpeI% rséegl 1£1?3/kaﬁl: I?t% and/or activity are

pare nt
ldenﬁ?ggfﬁé?oﬁvm Bﬁ%“h‘il??éd ‘@’d‘é‘ﬁ‘i“ﬁéﬂ‘ﬁﬁb@ﬂﬁélﬁﬁstﬂe%giPWft byatandamimeethods
(GodindFPpRbclotal MBI es: Rriveipleedng Btdchee, pp3b-1 08 (BcadMREPMI) 1004)). tsh@ible

cultu@rkydia%m'i&%&l r%ﬁ:ld%])for\é%nnﬁle l? Wﬁ&?%%&@ egllum ﬁn é\ﬁdmon the

W
ybridpmage de gpgq,@ﬁtvo gsriaémt@s(tmrhm o aniEpbRT, ld’ei?{ injpatipnt of the cells into
micecel | s. Preferred fusion partner nyel oma cells are

t Pgﬁﬁrgél{g%{)]naf ﬁl%dl%l %,!:rgle theyshtézl%g eslrgrge%{ugl tyge?).!argteJ] i!r hth<|e gl\l/tl?rle
medlarﬂ,taﬁobtwmp?rdﬁ% ph@)ng’e@p(}ngl antipady mrifcat@pgiceduieesutlpasafor example,
affingyadh@ahiio seph§rech., Wi gﬁ étin ASEhEEh 8- @ﬂﬁi’og@ E)r 1Brh§(clltéﬂéeté§1%ﬁ{ato graphy,

hwk@@ﬁ§8&%&0£$%%£h¥ lewgmgﬁfﬁgggbmfﬁ%se der:cgz ?igm
I\/DB@AHCOQWE thwm@nomlmnmb@les ismedily ivlegd kiadsk@erfordming B@ventional
proceJakd(e. }g [‘\t@ttﬂsﬁlgl&éoﬁglleénd%rgﬁeg {hglfﬂel c%bll §f b@@ﬂ& %Jemﬁéﬁyto lgén%g(%bodmg

Calif deri vati ves

e AT by 8 Syl B ' 0 sy g f s
DNAc@pqeuqobte@olhel 3%t ingrbe pRexd ko dxbx@ssmh/ﬁd’c;ofsaﬂldchuﬁﬁihen hleikBeBted into host
cells SYIRAs QB[R0 smﬁmwﬂ@ahm&;;@ﬁﬂs%%%f&ﬁogf 1?/1 or|n|Hyr€]: oma cells Brat do

¢ ﬁ%y be n described for the product’i on
foto P{B%FB 5§ anihndy Boigines obtikBe waipesis pf moroplpnal gugibodied 18 Bhe 3@ 0rbinant

host ells0 84Yigw atides Bii @ck@binagtexpadssion iVDRREAA FTAA MYdink ngyntlbody include

Skerrk Etg? (L:tglw ?ng? 1 %Juﬂzﬂze S 2@9@5' I cﬁl@%sn 117278# &]?etzsurlgo 151-188

(19%pdi um i n whi ch hybrldona cells are growing is assayed
for production of nonoclonal antibodies directed
agai nst the antigen. Preferably, the binding
specificity of nonocl onal antibodies produced by
hybri doma cells is determ rfdd by i nmunoprecipitation
or by an in vitro binding assay, such as
rad|0|nnunoassay (RIA) or enzyme- Ilnked |nnunosorbent
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identified, the clones may be subcloned by limting
di lution procedures and grown by standard net hods
w@ Swdiosge4 Monocl onal Anti bodi es: Princi pl es aneiCT/US2006/004232
Practice, pp.59-103 (Acadenmic Press, 1986)). Suitable
culture nedia for this purpose include, for exanple,
D- MR festhermiypding (ronestdnal antibddies aickaiittodpitagmekiecad Be isolated from

antlbdﬁb 'bha@@f@arﬁ?éeké‘raté'ﬁaﬂl ngﬁe Q&Q%S 'd&cr\‘blecy ﬂ I\ﬂ:@af?cﬁ9 Et a? SNag‘zHJTQISSSS 2-554
asheh e ol aivat it Fopatirb e Sreo iyl g %1597 (99

desgitb bk pelg®n aff reurpelint Aichap astibpdicsareektifalyn MitgpBage Ubrhries €Subsequent
pub%gé)n‘s’ mscrﬁg ﬁk EI%&JCBAanf ﬂgh :Qﬁmé ML é%}’h Qﬁy Xn?géd;eg Q}%ham shufﬂmg (Marks

purl I catl on_proceadures Ssuc

et angH/}ZfFltnglo,@h }007&317 %’;g(ll %H’}PS (/@ll z@ coml:ugnr0ﬁ§ 1%6@@@] in A”’@ fecombmatlon asa
strafpgyOibisiomstr @iGe phaigs hheedibrati@MWaKahsnger, wh& aned REY, apidgs-2266
(l9§3f)r§e o Lg rt%é/ t|e<§191 els Srg vﬁlpg ﬁfgﬁigtggsrtgp p%mg monoclanal anth(ﬁié hybridoma

rophoresi's,
wdﬁﬁﬁ%@F&Nﬂ#m&ﬁ®W66@Pb§“W§w?eadlIy i sol at ed and
se qnlenmasckhu SicB@@s the meGesty inansd modﬂfe@ I8 %hlﬁn@rlcg)r fus@xy antibody

pol;’é%ug& fgll elxgl? u?}l Qslgltugngt}ﬁ)xma e%gv t algln agg [1%1@&1;1@ ﬁ%lsﬁlg gwauhwd and Cp)
seqyepeghor HEPRIOZeS IR ReE Y. B Jiendo. 416 &6 TytdrN g et al., Proc.

Narkzehd. S’cz myiﬁ @51 (@98?”) ek 6y ﬁlﬁ& tﬁélhhﬁlﬁﬁ)gféf)uhﬁ U&dhg sddce $HCA o part of
exXpr ess

e R 2D 85 S R PR bt B et e
immypeipbylin pplypepiirieisequaicdssan sghstitiuta fior GEEonstelt HemainShf mestiody, or they are

subJriE8 2 the Qfﬁﬁlyd&nﬁl?l@))f dﬁ@lar;lngen-c%blm{ﬁu@ B&n Qlﬁib!)cﬁl t(; Qéﬁe ABimeric
rotein, tootaln ﬁ]

erw se pro uce a

s o P A AR B S S ik FOBBAB P
mmM%Q?mm@M¥$emﬁbﬂﬂ@%ﬁgwﬁnaH@@wmammeconblnant expr essi on

in bacteria of DNA encodi ng the anti body include

Skerra et al Curr. Opinion in Inmzunol., 5:256-262

(19992447 Bkt hun, | menunol . Revs., 130: 151- 188

( 199&hods @nhmxzmmm&mlmw@smaé@%a idhe dot. Prfetably, a
humﬁﬂii‘eﬁ Qxﬁlﬁoc@mé &%[&e an{mqgﬁ: l‘eg%g 1ng&itué:ela(i)rgd 1€§%r9 [ soffal évllﬂ&qynon

0 @Enent can be isolated fromantib
Umﬁl}

S 1RSI AR eddresidienye elva iy aré&ortd@gléqef Béigh frp typically
takep/Er@@afuf "énpoyt” etriatdd domaiNatiumaaizatidd 8inDb 2ssdmblly périodBdd)following the method

of v@u&%ﬁ&ﬂwoﬁ&é l'(}oneé ’él% uﬁa?u;e %§1252§ %éé (?%?)1 8%1?1%)118% gg r]\N%re ?!ﬁ 323-327

ase QktrBige o S S8 SEHT A e en g
for thegop@pdntivgdeyyends s dbMGupdnagtbol. b%afrm@ﬂiy suanﬁﬁﬂthemTanubodles are
cthHpAn'tlﬁ)%ﬁaé g’?fi ch%ﬁ% I4Q? gﬁfwl{%kgn%ubc antlaﬂy 10 l}aF ?nhmtaa‘gtzmwn erlable

ran e uman anfl odi es
domilohaétbeea |Substltwd&ﬁ#@éwrﬁémoeayg sewcv l?fgmvscsl l(umgwgsz’):c)es Te!spramme,l
huma@tized aiiibidita bre typiadlly ihith@Ghibodesan @hitH soMé H)@erb@ﬁﬂmgleﬁﬁeél&iﬁs and
possﬁﬁl sBme ﬁ% Ted \/%% Juﬁsriltugeg g? {esrléJ %g ilr n\e{lggr s 51t eoﬁgé)% an%godles

braries :
21 - hogmico man(v_gg@g)d))malqshw li gpth;e@; @aertgl’q)n psqqh@gma@pgthe humanized

antibédiedas Qr)ahlb&faﬁl&ﬁ ﬂe&/l@§anft1§lafnfcft}f’éjlﬂ HAM)@%spBH%E‘@%Q&% m@&g 5@9&1\!1) when
ues or

hn [
e R o RSPV Gt B Sl D Gy Py e
sequepseldfitieereriably dpmaptief @ eodeth pmibedy ds soreentdigghion tha pitirddbelyy dFBnown human
varidfl HU@&%J}\Q@&S TthHunﬁK B En see'yenc%%ﬁzk ﬁstcfégésﬂgthggmgsoﬁ&ﬁgy

4 @J ﬁ@ g ht chain constant domain (CH

iden §§ AR duminAme e st (&g Bifn riseqprrd fos dg huppnized qnipody (Sims ez al,
J. ImPgiad NS 1:RRPS (WIBAGhothGi &y alan doMBIol. j 190901 (88873l AnothEl xEhod uses a
parnm hax&‘%@g( regl%ﬁldenvydsébm ﬁ& co%@ﬁ&s ge&?egé)o} a‘d]I 11?1 nb%tlbold{es 6}% pgrplceular

I n_codi ng sequence W

S“bg'EOH%Of Ohfcfa‘éfé binsn e SF‘B"rffa&ch@hmaYﬁPﬁm@éWG%ﬁl ¢1fferent humanized

pol ypepti de (heterol ogous pol ypeptide). The non-

i mmunogl obul i n pol ypepti de sequences can substitute

for the constant domains of an anti body, or they are

20 substituted for the vari#ble domains of one

antigen-conbining site of an antibody to create a

chineric blvalent antlbody conpr|3|ng one

Y e o o

ypervariable region sequences
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human. These non-human am no acid residues are often
referred to as "inport" residues, which are typically

wo a00en08£260m an "inport" variabl e domai n. HumMaNP@HUS2I06/004232
can be essentially perforned follow ng the nethod of
Wnter and co-workers (Jones et al., Nature,

antibogies Caner gob, Rra 86}, Acddelct Wik A4 285 (@92),Pr¢datewleJ Immunol., 151:2623

(19892: 323-327 30 (1988); Verhoeyen et al., Science,

239,153 r1536 988 by substituting hypervariable

regrd E é‘e upe"“%’é ihat al"%)‘%’d‘t”nl@ E‘B@Fé‘%‘fﬁ‘ﬁﬁﬁtﬁ%@“ Sbigh biadinsatifity or the
antigey) mpttgnﬁaycm’g@Wolqgmd (prod«trﬁﬁgj Yq achieh@lthis' é’mbl[‘m&jrﬁ@o a prefe1 red method,
humkfeld l@ﬂ@bcﬁé afd rpf%par&jmy g‘f»fol:egs & %a‘l;@x?gfl F?a&%l ences an(} \{arl%lis conceptual

hu ﬂ‘ﬁé ]10?/ vvhterel n substanti &l

TRUFER VSR Brec-dBriop! wa@lswé@ﬁpw@katnﬁ bmaekaedbyqum‘nes Three-
d1m@gplraélgmmj;ﬂqt}glnSl@d@Jen@ﬁ)nﬁrfoﬁm’h‘aaﬂMhn@Mmﬁlliﬁﬂ@ ﬁxbﬁ%kﬂlédnn the art.
Con@ﬁt@ﬁlrév%s are VAR \Zlﬁcq ilﬂxm‘ak cgéx?p?ag Iprog%a[ey Dok %%or}agcé)flin {jational

ant | dies in
SITUCHHE © elese%cgv%qag? l%vﬁeglphvahv Eeslﬂed@feslnmceorsmﬁssel displeggheronts analysis of

the Iikelg radk e she Fasiains aingd f&gﬁ(hiﬁng?@f t‘h@éhndhﬂhtef 1991@ JoBMTih kéﬂ@&%bee Pe., éhe analysis
of reIGt?es &QQﬁfﬁlngIhe Q}ﬂg? tl}éa{:g | %ate m%rﬁué) @%us aaiilﬁep bIaéhlSégay FR

heav use
resiques c%qe}?el?cf?ﬂ éthcaﬂblnqdéromé@g@cg)leamﬁ gle)mt Gﬁqlw}lceastdhdt'll‘kh/l@esxred antibody

charfic@8 0/ 38 af BB Aty foRB ﬁ%elaaﬂﬁée%dly }wh}%@nln gtemb?al the hypervariable
n.therapeutic use,

regi s rcln?nr(])suaanv i
o QR laBt ded D R B R R od e

s exﬁ!}eweeméqd aptibedyvmay iba byl aetitdyridgmenfsuch a8 @BdNWhichnd dpbadyy
conjgSte® BHIERAE &dno@@@toﬂﬁfc aﬁelﬂﬁs) @ﬂ)ﬁrdef % J:nlexg{e% Xnnﬁ&ocﬁ@?%@ M{épgtlvely, the

n human
e By R R TP GRS e matt o fthisS ey | <
[ dentlfl ed and the human framework region (FR) within

it fﬂﬁzﬁrﬁzﬁ&z@ﬂ’zef@fd 2 %}%ﬂ: bagf.anti body (Sims et al.
J. nfnu p(%@ %y 19938&?1 Chothia et al., J.

Nb IAs arBalteﬁna 1ve T%mm 10(111919% 3nt1boAﬁ:6faﬁ @‘i’ SeRB @orﬁ@@lealt is now
posmbla Fqgr(@meaqansgqnam]s ke. g, egdepthat e [capdiete) uﬁdn@zﬂhﬁﬂ']ﬁtuﬁ@df%@ﬂ&ﬂ@ a full

reper®@ €| b0 anflboalleJ in B Q@&c@&{ehcggglb&§mrg£n_?glo ﬁr ! b gu]ptlon For exaf(nple it

ht or heavy chail ns

has been%gsﬁr%eg thgt&heth ozy gy felptionyf the aptibady kﬁqyﬁﬁhﬁl%@amg@glmh) gene in
Chlmg@@@i BB RGAP@THiLISRODGH CORBAnhibticaRE énb@;élhoﬁ§an(1@ﬂf/ br8ducdn.

Trans¥r of thdHuBn gelRlihe imMG a 9: 4285 . .
T o s Y1y Baf i el i yig st

Ut nf iR 6‘}"?%‘%1&8 upqy ARtisgihallsausi eSse: be- Takbavits zied. Rapd Narl. Acad.
Sci. LfSét @ﬂﬁﬁ 1C(|h99@f Jahobgitsloi ad dVdage, ab1: 2551258/(1§93§ Bt’ljggemamt blg @thr in

Iy u"fw]d7 :-Q,t E@ﬁ {IQV}%[ !
S PSR O S A L o
Yodi es are prepared by a process of analysis of
t héltqparieht ﬂiag&ﬁsﬂhﬁﬁﬂﬁ&o@ﬁﬂc@ﬁfeﬂﬁéﬂ L, 0RneeRt:5l553 Ao90]) can be
used Qﬁmgﬁgﬁ?g tﬂgélleg ta??lduarn}t;br(l)g a mgne se lﬁ gzjﬁ 8 SmI 1}%}21?%§lrgguqm varlablz 6%
domaﬂlg%ﬁ@gg)ﬁgq ﬁqW@’QlZ@H?P‘?r f W@b&to auseecbmmmnht;ody V domain genes

are clanedintiabl eionkbr amejof @ Midot @t phdkid RASE a%l&hllmlt&lg béc@nﬁjﬂgge such as

Mi13 @54 r re a able which il
and 41°s 3H/ a%?"%? aeraeﬁEn‘h ma'ft?‘r%ﬁéﬂ SBiirsF oidksphase patdo r‘?ﬁ‘Faus‘“f the
ﬁlam%lwmetﬂe eytas a siedlegiidd DAdIAE e phapa pamgleniltions based on the

funcu&ﬁl‘{iﬂ@ﬁﬁl@ﬁof the Qﬁi@&ﬁftals@ﬁs&fm Lhere oﬂhééelxea%&dgng frd? antf%oc}y exhibiting
rol e of resi

i kel
those ?m ert%s i on sn&‘ Btfaget Iﬂ‘@“‘:é SR o8 % Bropertics Pl Bosstl Phﬁg@s@?ﬂl%mé?e
performedsin a varigly offomhassicgievied irpt.g.p EBrlst KSvnt $aikd anpfky @@ﬁ@] t(b@rent
Opiniddh k }Jcﬂua@kzo ' s L enre g 0 bind
D 1y l‘b%}% 46 @911 &@3% Sl S o?v S egmsexétf ceag Peel&edafﬁltphage

dmla‘(ﬁﬁg reS| ues ca
play. SHsFRR g “f e ﬁ%z (r‘zé???sml%gdi islaied 2jdivprat ftrras efGuié preedons antibodies
that the desired antibody characteristic, such as
increased affinity for the target antigen(s), S
achieved. In general, the E%pervariable regi on
residues are directly and st substantially invol ved
in influencing antigen binding. The humani zed anti body
nay be an antlbody fragnent such as a Fab, mhlch |s

~ N o I o o o o e
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has been described that the honozygous del etion of the
anti body heavy-chain joining region (JH) gene in

W@ hioes4264 and germ | ine nmutant mce results i NnPCDORI0GE/EN4232
i nhi bition of endogenous anti body producti on.

i Tran fer of the human germline i nmunogl obulin gene

oRf f‘%ﬁ) randemycogtbpforiblibiery pibeenestdenived figre e splekbis of @sthizedinice. A

rep@i0ird & gpied ttott tiiMMumied mao@ﬂkém gbr@tﬁlcfé@% aﬁf%&&%&r diverse array
Proc

of R e TE e By B 2RO Gb Ty T s emigtosdpsered by Man
et “th%?’eBwl&”é%SZ?QY U8%),(01 O8BYh et By, AfHe HelnI2513481993). S¢earso, iUIb.

Patehfm‘ﬂslm;ﬁ6533ﬁa3c35ﬁ739@53) U.S. Patent Nos. 5,545, 806,
9,825 of GenPharnm; 5, 545,807; and

sﬁ‘sf‘?éﬁ’gﬁédvm%{’%ﬂnﬁ.’%&‘%%@%ﬁ way alspbegancepied 5y mypinoaetivetes Beplls (see U.S.
Pateeqvé,éfa?f@@prtd;izéizmj Nat ur e 348: 552-553 [1990]) can be
35 used to produce human anti bodi es and anti body
fra in vitro, fromimmnoglobulin variable (V)
dorr"g'ﬁtng dté&é & PEpertoi res from uni muni zed donors.

Ac do eadtiain glr@mstamesshﬂe@@d'mvau@,s oﬁfﬁing Bﬂdc}ﬁy ¥a |r£1heg fEwhole
oat

antitdfi8s. AhOGEHerisis Jf'il@ '?Egriwms Qs EJI] 1d c{earallc% 6ﬁ ar&aé/rigag %&ﬁprgséad access to

sohd:\)}‘iotel n gene of a fflanentous B
%r fd, and displayed as functional antibody

fr a\gsmmtthmestlhe: bSahdb@BPedTbr tﬁJﬁodﬁ(’fﬂl@Q@f a%@&)j i@a&ﬁcnts Traditionally,
theseaed%ﬂuﬁsewe;ehﬁrlveﬁ 'v a %&&&u& eglfon ?f] mtacg?{lég ggegg%gﬁ% Morimoto er al.,

JowSh N | e-strande
ourggl Pl ‘B’g§é’6’1y€fﬁalf‘4€@0‘i¥94 AT (1892 anpBroper ¢tiak Sciofce, 229:81

(1985)h Heeniateir, i@ckyfragh & chiefoud be pﬂoﬂuc&ﬁlu@&iy |b§f?:c&x(bmtam%osggeﬂ§ Fab, Fv and

SCFVedﬂGlBg}l' Mmgrl?ﬁcaégﬂ de%)rgﬁrééseg n an(? se&the(?iﬁcgn ?c%g gmﬁ zrl glrntélfhgt%ﬁ]@

p“""%“&‘b‘rfllarge Pﬁ'&‘g‘@ Oél‘ih‘?sse fragments nAlbléody pregrieots pandhe isplated e tednyibody
phagofibriries dimtSed ab@MI gm&imlvely,, FBLSH fraghONS PR du‘§§1‘§ 'ré%!ov%red ﬁ&%‘ E. coli

end AT gt SRV o, S Naorab o bEeen db - eHeso.

Acc gdg@%fﬁnp@er@mqoable F(gbe &ragesnts pndbg @olatel] digpdtiafrom GlcadiS@ihogticell culture.

Fab aadl Fab"Nadigule,witB here@edlin 028 hdifl (SR e itope
oussassde BNl 8 0 o

o PR3 A L5, £ 00 Bl
agn'eptbwglrby apppreny tofbdiledipactiener. fir @lner trlitedisipht€ & antidbdy of choice is a

singld diBiLl B ﬂ@dlems@m fhe W@f/ﬂé@ésf 8. soﬁateM NS 8%4{ gnd U.S, Patent No.
can be constTut

n daqnor
5 SSM@é WBA s%e YV ar r]]e gn YPRIEF t% glrta}cté‘}?mblglpg giﬁ% qhzgéqqgevmdﬁ)éq:ogmnhlgglons

anti bo
thus, they fre sgmbieggmgi)lceé arnsipeifii Wolimtdethees sientst. alFl §usibhrbtOd Mg be

constiubted th 9161 Alsfdkl 6Sin gﬁe%féf er@iq at¥ndVRE EI?JPO ?r the' c?rbbﬁy%ermlgﬁgbanfliv See

222:5 or &
Am‘b%%?%‘%ee‘?%gzl d?%%%“k %‘@@ bq agipody fragment pgy dyprbe piFénear antibody”, e.g.,
as desgrit 65, (38 Patenm 6,646,507 Br ©@fple. 1ficiNine dliaSibuSTREMHRINS be AHTBRCific or
bispedt | bodi es may al so be generated by in vitro activated
B cells (see U S. Patents 5,567,610 and 5, 229, 275).
Anti body fragments In certain circunstances there are
adRigmtifgmebodks usi ng anti body fragrrent s, rather than

V\'hlﬂLp%mﬁ@an%Eii'epeQ%Anﬁ odies tlﬂﬁ hav'g%mdlggr sr]izg Olletlgg %t ggs‘t %a ng:gtt S

| ] %‘({) ear ance
epitopss. Exemaplary bispecific agtibogipsnay blnd/axtw@ differtre effitapeg nidbe CRRR20@rodpRe Mther

such adiodibsopg doritre atdDR0 PSS v BfaiRR%d fpnCEQ%hefr [)xggiqe Rhé?ﬁatlvely an
nts were derive

anti- m (v] 1 easaer fr a
e B ot R o i« e msle o lshosgueh

prot eo
T-cell ggsentarmplocutet(e. a@D3) Jogneveitorofor IBG ORRDMubtBds F&/R[J(CD64) FcyRIT (CD32)

and FCMRBM fd) %@N K% &Q)‘Eilg 1]’%§ 6e:l'10<it§/%‘tg1)g ang‘ég\%s\}%ggu% F??irégcglqzae Qell%}ar

.. Science,
defensg F‘&‘é‘ﬁ’éﬁﬂséo t&%@P%wrﬁ@nw@d@mgﬁﬁmmpmm aybyso besenbilant
host cells. Fab, Fv and ScFv antibody fragnments can
all be expressed in and secreted fromE. coli, thus
allowing the facile production of |arge anounts of
these fragnents. Anti body ?ﬁagnﬁnts can be isol ated
fromthe anti body phage libraries discussed above.
Alternatlvely, Fab SH fragnents can be dlrectly

N
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residues are described in U S. Patent No. 5, 869, 046.
O her techniques for the production of anti body
wo eagoenss Wil 1l be apparent to the skilled PCT/US2006/004232
practitioner. In other enbodinents, the antibody of
choice is a single chain Fv fragnment (scFv). See WO
cyt@&ichechB% celll vhichRgir@nCDNO Thée &E%d&@ﬁqssemdlwﬂﬁndlﬁ’g’ﬁrﬁ I’ﬂﬁd an arm
Whl{hﬂlllgg@e gyot n%(?dna?%g(e éli:s;épeo?iﬂ,?aﬁé F\t{ag‘?rrgne év\llngz? zgpal d, r1 X gaﬁr{, met 1otrexate
or radingetiymisotope pippips). Rispegjficantibodies camlisipeepfret as iﬁéldfmg@ dntlbodles or antibody

fragﬂﬁﬂi}&}@@Qi(szi)gnspécmdiaﬁgodjég)’i ng in vivo use. sFv fusion
const ucted_ to vield fusion of an

pr o
Pt PR fietes Pt R R e TRa e s s sty No.
5,8¥7@B4diseloses @ bispbifiGdnu-ErtBeanti- PR a6y, OipeeRy dnfi8rbBeMec antibody is

ShO\ﬁ?)&l R)@(Fb%)%‘z‘i%s gggra%ht I\;I(—)h§ 8£ %Ed teacgéé aqa{s;i%%gceg]ntti-é%\éggtll gﬁ% %ﬁ{)o%y

i near anti
5, 6XMathagly fpr %‘?ngé%awﬁ!c entlbsim larelknayendr theyrt. | Toaslitipnal pradypatim o full

lengBYyspEbEic ARMbOG RELabel Gn BE co-XPrefiod PAGH frﬂn%noéﬁlbﬁlﬂﬁﬁévfy 'cﬂ:am hght chain

bodj es., Bi spe i c an
palrﬁ(uléregl {ngchamSEEngllf rlelétls ec%%ltlefsgé/ﬁlgtfm télé&?at%r%%d’:i?,?-fs%%(é?ﬁs))
Becqys ‘tféhﬁé@doﬂBémlelapilmmusqg@bmlhlhe:avamdlhbmdhm theseyhybiidoghas O

(quziﬁﬂbﬁlaﬂ blfoﬁL@E @Menﬁa@ nhARES l@fhffgrgrﬁ a Me@lh&' dt -wh% &E)r onte 4 the
SIte W a

corB Rl S TP ARG e PBFRE APELE H 1Spy S
chromq{ogra@@p_@)sap rihpreymbresone ril trgplodnéttylkidame BwmSinilagiockiuree sre
discloSd & WD log/Osens, ek lﬁfli’}a%éﬂeleet 91” ERBbGY 'f@%% @65§ %1‘“951)33 a

TC/§ rece r nol ecul e receptors

f or ey 'ﬁé‘@ﬁﬁgfent§EP6??°*a§“t1‘2&<VFéﬁfla{”€5@a3‘ns wie V‘Rfj?s‘r‘tdémrz? specificities
(antierty- aﬁt@g?ﬂohlbm(n@@&:@)are foed NKGRIDogIbbubi hﬁftanﬁ\%n&ﬂséquences Preferably, the
fusuﬁq; WiMah ﬁma\lylcmnsta%pdoﬁém cgmf)rgﬁlg §H9a@t%fé gf‘ﬁ?el hll 2 and Cy3

]: ul a ef ense _nechanisns to

regigng |t P@Fﬁ&ffﬁé& PP Be St e ah e contiapt sEay Chb ﬂwgtﬂa? e ncssary for
light chgabandige, RrdsehiDr 2 G:06 624 D6 ﬂlSlB@FDNSR%ﬁﬁ@QI&ZﬁEmnO@IObuhn heavy chain
ﬁ.lSl&xy hdfat 1@&%1?% atﬁlquklﬁno"ggblﬁlﬁ 1 CPQA}! %@m&eﬁpdr i3 §eﬁg%gxpressmn Wﬁctorsh and are

%?I bO di es QSSess Ing arm a

co- trsx?s atgd 'f“ﬁé‘ Sle lfl%)}f%'iﬁe]&) ’H}gsé)fﬂv1deseforggrea§a%lfb}hlty in adjusting the mutual
propautibis-of th¢ tbreé palypeptidX fragiiencia eﬁi)dﬂﬁﬂeﬁtb d'henruh&;bzﬂ raflosCdh @k Bhaee polypeptide
chai h ctiolt pr & ie ORG teel nti owever,
raifFkdd O €% ScrioR brofi ALl %ﬁ&ﬁ%g b SAhoRG, D BRBIER dntivogy. i

ISpeCIfIC anti I es
POSSQ}ﬁtﬁ” BHisHithe sodipe S%W’fchﬁé‘aywo qr,a]églﬁaé ﬁylgpth@e ghams into a single expression vector

whelFhadXpleRioh s bt ive palfifchiiid dhaas Jn eqW¥D 06/ r&616 BhigB5dds oPRfen e

ranopflﬁpl%cskg&kg Qan?’cg{ {‘;t gg).? §%{§ ap the desFCeX Iﬂlam com a’glga{tlg ody and U.S.

Pat ent I SCI 0ses a DI SpeCIfI C
antlf 2 EFfB‘B’g/edei'meFItﬁf F@S agpTedch g \pispenifip pribedids fuje composed of a hybrid
immeéddlobuh 153312)/ dhgia wami file®dMink @emﬁch@\Mbnb E}mVXQIQ 8419)216‘ Brnunblicdulin heavy
chalrl:> ﬁéh I‘%VI 12 33 ?1d Elegl 3 1f1a01t)5/é11 ﬁ I that thi
At e e P Ty s s
asynpgietsiy é‘@iCeréachﬂth Be d@PefStloa Péthkfﬂvéjvm bispecififeomgpind from unwanted

1mmfﬁfo§ldlbu11h Qﬁﬁi'coﬂflﬁdé{ﬁ ta‘s ﬂ@ pI@:fencfe Wk dn Jnﬁﬁh%lfabéﬁh ﬁ@@ gﬂafn uponly one half of
CO- eXpressi on

e DB S oy R G T PG CHAAIow 38 Fiomi @ 94104690
For fifther fteims of lsenenasnglvaveifid eftbedio nde, fopaanflé, Sirtshesal ( Mbrkddsizei n
Enzy@blo@) 121:208¢ ok, 305: 537-539 (1983)). 15 Because of the
random.assortnent of inmunogl obulin heavy and |i ght
AR T TGS B SaBHBS . Gt eagce beoveenapie
of anfigide mbleles ¢vn %t engideetdd tdlDaxtthifef thy lﬁﬁént@B b Haﬁﬂ&imﬂi@ wehlAr&&covered
fromQJcoﬁM?ﬁaﬁ&el@MltMre Iol?;gg @ﬁedtnjﬂg aceC %mpr ses at Bas?g %t o]; he Flg dom, m Iﬁl this

structure. Pur ation o
methpds opeop mpre ymsEEnolggid a@erqhwfvm tww@fm«t @fgwéxphymque plsleCtﬂesare
replated tte far g bida elia&i0 (i, tyifle drAQptEIhAY UCSmpéhstrbd Scaiti&" bQ¥¥ntical or
Sim | ar procedures are disclosed in WO 93/08829, and
in Traunecker et al., EMBO J., 10:3655-3659 (1991). 20
According to a di ffer ent appr oach, anti body vari abl e
donmains with the desired bi#ding specificities
(antibody-antigen conbining sites) are fused to
| rmunogl obuI | n const ant dorral n sequences. Pr ef er abl Yy,

T T
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proportions of the three pol ypeptide fragnents in
enbodi nents when unequal ratios of the three
w@eiogpepsd de chains used in the constructi on PCDUSZE6/004232
the optimumyield of the desired bispecific antibody.
It is, however, possible to insert the coding
simggq'@@tn dedardeaide thaip(spare @taked binthe @teffale y}flﬁepﬁed':cdd?arﬁhcalbf B}Sleci:dﬂatt@
rep@m IE}QA dmifoXalia @i@@dhgﬂs \Mﬁlﬁtngll‘e ghgs (\é'tg]ezﬁ]anﬁlp gr tFrXJr)ung)s %ls prowdes a

‘i% st two q?gfp alnS|neua

meqhgnisgt fPEingrepsipg ‘S‘hy"i} thedetgrodifppfemer oher unwamd@sd m@p\vets fyeh as

hongdigmeisf i cant affect on the yield of the desired chain
Conﬁis&@lff!: anihodge inBludd' ?o s~ Enrkg etbnggconéugarlle" a“téb8a‘5s %gdax%rfple one of the

proach I speciTicC an are
antlh@fiﬁﬁ inghe hieﬁmmwgateo%m bq aquitiasia/3yidish i pthext tiotia. Buch aittibodies have, for

exatnpledbdn @ropRecih firgei 1ﬁ1)huhd']sy@§ﬂ19ceﬂd‘t6'hnvalﬂgd &N, Pgent No. 4,676,980), and

for Jz%llﬂoé\[‘/]tl%g %—Iﬁpllf{*ectlon Bg é)’/%OB% :’&}ré] 92?8@% ’faf“ggﬂf é}&f%) H?“ﬁ%""@f%‘]@ Iantlbodxes
mayzfie padq %‘"W cenyenirt aroparfinkingingth@®. Sgiphbirebssiliokisd dgerts s veell known in

the ira. aidl atetdi%tzleﬁd tahes. $ﬁ9ﬁf\1§t4j 8lo90f alJnF @vgﬁjlg §dn¥b€1q)f B‘bs%fl)iﬁﬁﬁgf tbcfiniques.
nogl ooul 1. .n hal n

gﬁl ﬁné Iesotjf’)1 %%egart}\r(\ﬁm%)ecbﬁc&gt aaﬁbopmﬁle@sf It Alse jeen described
in tqe ﬂl&ﬁﬂfurq: Hrel eample, bistlesifioméabddiaé cfan od prefiafe@ uddigee@tdaf linRage. Brennan et al.,
Scien®| 20181 Q1995)QUS|CI%§ pIo@Jdm_@ wha@gh lngictvé(ﬁt}lboggs ﬁe%?&go?ﬁléa?% tleave hcf to

gend Qfﬁ(gﬁcﬁ‘ S ﬁ@‘ 1 ?rsed in WO 94/

d 5 ‘%%f“ Yo nrs ey e e rhverd ﬁﬂ&eaﬁeqnffdﬁ Fhéé}“%éompfeélﬂg agent,
sodipm aryiie fo sBhiliessiiviret dithiols andyiedviro ﬁlsermd]ecﬁﬂicymh@@ﬁnau&ﬁ Imedf
fragfngrgsgg@ﬂeratél%e/ﬁ%ﬁ chn%rﬁg to%ﬁorﬁﬂ)%rﬁ&(e (?ﬁﬁ))r (%ac Eveg € Cero{E gee lgab] ”H\IB

e Inter
derifi 5 R P B by 080 Pl iSion i g prdeinge i mixd vith an
equimpahay amiopr of theotipeFb ETN @@ vaile haira Iﬂﬂ(ﬂisﬁ&iﬁs aﬁﬁbéc@ NTRIb@pecific

antillo canf s r ective i ilizafion 0 enz
it @i@@ﬁf&:ﬁl&g b%qg}l b ea‘éé?lﬁt%éﬁp RN el !‘nrnlcé\gl F f FI{“’S f the

ELSIGFFG interface conprises

G HRIPEess has fagiljated thﬁé&fq@ltdacovw Fajy- Sﬁﬁp@negqqﬁpm Egagii.rydhich can be
chergicallgl caiplelito EhaibRcific attibddive. $HakBr & aice mb. Meher7bin itzzs (1992) describe
the Mﬁlétgﬁ)gf%ﬂ fﬂBll hﬁrﬁé‘h £d ﬁ%) cifid a%?rl chfe(db W t1hcufe O%%EE %alggnﬂ} was separately

- 9.
secrete&ié:{ﬂntﬁ ggb'anq)%‘leFfdféﬁQ qh{gg{pd @Pm% cqmng@()@f@gfp@@me bispecific antibody.
The REPELTUSROE0Y DORRRd whs 25l B Yirdlto &ellZ&verle Qrdsdi theAH 61 rgdqgi@r and normal
hum&a“rﬂ]?t::eﬁé) gs; wellﬂ}:) télg% F@E @gc arcgvf) t ggfl,u'ﬁlgﬁ ?eyrg)frtoaf(gc %?ﬁhﬁ%trég%’g?lgs% gllmaag breast
UMEHECHs with smaller ones (e.g. al anine or threonine).
Thiarips &Vhlﬂﬁ&; fér maﬁiﬁ@k}ﬂmoﬁmgfb%beclfﬁ Gﬁt%@c@' fﬂgménﬁ%lré/clﬂﬁhgn of

recoxliﬂglﬁanﬂ: %{g?g als egn (iéagczltrl eedr chr e%\zliang% dﬁn%)gm cnae 1!8)8%50 hta§e bsegncprr]oduced
usinglpyging ZIPIPCFFk Eestepy e tHef é’ﬂ’@‘@’ghjlﬁl@@ﬂéﬂ -1ah1 (1993} i bg leudm@Izipper peptides

from&h&&ﬂfﬁne J un@ﬁﬁbn@fwelte Migxed &QneAb ipBAGHs §Btwh iR antlbodles by gene fusmn
led tq avidin, the ot ther

ate can be

The %IEBO% (?mo waerﬁztrcla 8iatégeq ggglo? t(glforméega?fxﬁﬁrsémd l})‘gbtﬁ ox1dlzed to form
the af&ﬂ’@‘i)’d@@@dlms t ‘Brigredthod pamatye bswiited fior ¢e lptoguction af Aoy @6modimers.
The '@Rbd té&lno% B@EI@J@@ inige t
™ & s o2y B Ofgﬁq by o1 % 878, ?@%@é 2?91 Scfé %A 96%%4"&8%5%1(1993)

PR s A e B PSR o . Fae e pgmprise o
Vi cemgeted e/ arbly e itkecwiogSs tob shisit RGO parind Betwk e @) @mains on the same
chainC %Q&%ﬁrlglyn{‘ﬁé O,Qarﬁgﬁ H&rﬁ‘an@ Fon\évﬁllgn"\%t% \le}‘(;'réeflg ba‘érgvelthﬂ} na)?wefltﬁry Vo

di sci osed U. Bat ent

and Vg % oA a‘t?fhefcffaé%t |ﬂfef?kx Erireeyh Mtlaﬂlééndlnx@teTeémetmetsgy for

makifigiispepifivantibbiy fghgbentd e fubeor aRdld-dhaid IF@ GEF) B R 410 BLY reported. See

Gnm&eﬂﬁﬁﬁﬁhﬁnQﬁYﬁa k§8ﬂﬂfen described in the literature.
For exanp speciftic anti bodi es can be prepared
usi ng chenmical |inkage. Brennan et al., Science, 229:
81 (1985) describe a procedure wherein intact
anti bodies are proteolytically cleaved to generate
F(ab')2 fragnents. These fragnents are reduced in the
presence of the dithiol coml exi ng agent, sodium
arsenite, to stabilize vicinal dithiols and prevent
|nternDIecuIar dISU|fIde fornatlon The Fab 20

o . o ey oy T |
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the production of a fully humani zed bispecific

anti body F(ab')2 nol ecul e. Each Fab' fragnment was
waepavsed y secreted fromE. coli and subj ect BOI/U82006/004232

di rected chem cal coupling in vitro to formthe

bi specific anti body. The bispecific antibody thus

f or fretthodigssvith bloes thap tviwi valdncle are enlegipiBted® rReX ERAS itbGecttid @ntibodies can
be[Eé'pa'ai? 'Iruﬁgﬁzpt.l%zmgrp)g 1‘5‘7086@91 human T cells, as well as

trigger the lytic act|V|ty of human cytotoxic

| ynphocyt es agai nst human breast 30 tunor targets.

VarM@dmlaze@zhbﬁdques for maki ng and isol ati ng bi speci fic

ant A If'}lgﬁ]iyalén'f 24 iigtgr 1ze\é ( gp rdpata*';_o%ze%ggst% a%a glvalent antibody by a

culture have a been
cell B}Pgﬁﬁsé'& ap antigende ijﬁﬁh@ﬁgltlbpg@gbu@e &he ptindigeefdhe pgpsqnnlgventxon can be
muliival¢eti anbodiesPRitISare dRSth&] diyhe @éfM éiliss) with thrd%Z A& @l@lgcna bmdlng sites (e.g.
tetra%zﬁéxg Q)ﬂhc;ld?eég\gl‘i]i(gln ]fgagé) pr%dgceﬁ gy {%gq%lg)gl?r?t ﬁ)fgg%)sqnd)f Ptﬁglcrggg encoding
the R?gpfﬂtleﬁf@alﬂﬁd thpentidedyf Ereamitivalpit pisibeliyesn doypripe A dinktigii@rdomain and

thre3& mbRn@gah blb(ﬁ@/slt&o ‘F&qiréﬂ?f@ dﬁ’h@ﬁz@tu{n%%ﬁ#gm@hseg &?con%gm% an Fc
en re-oxi di zed

regn% 095 %H%C I éioll;l %Séern%r&) {i}%rimélgo X’Wlf'hscoﬁﬁrfsﬁ %Fc(f%glxpnépcgtareb@ more antigen
bde‘g fsifep praiglo- femmql tedhegdic odien t The pre@fredandliiveloatyintibodyddicii@bisprises (or
cons_El%%f) tlécabady’ elgﬁte&lhﬁgﬂelgﬂy fogle%U%énbbﬁqu Mtewhlé hxﬁlggar "TS@% ody

confib s Pl al s e nd B WO AP SIS C@?IHWFTWQ -
chalt{ﬁ)@pre;msqi iwo opmare vroiehfe domaigsreHot igstandd) ehe f)cﬂﬁ_@pﬂaﬂ _*clﬁm(:spiﬁwdoﬁﬁlse VD1-
(Xl){?-VDde(Z; Oﬁn@ﬁe%{jv b lois Qﬁr&@vm@a‘éle%orkélp K?Z 1smEC%Dd \}a‘rgi%bﬁ] Od%m%rl? % tls one

! t(?g fpa Hﬂ%ﬁ bet ween t he omal NS on
po YQﬁB 1068310 of an He reet ﬁbil XZfWéaseg[_pnéﬁld]o%d erpaupPaRtideqgnd @ﬁ@ or 1. For
instafige gtyrmohypepdidechfias)oegl cénpriga VH-GH 1thexibla ﬁnl&ﬂﬂﬂl@ﬂ% Tr@fo){ chéla; or VH-

cH1anglcy HFQQQ@A cﬂ§m Glfhe: ﬂmﬁ%ﬂ:ﬁ{ an&t}[&ne)gﬁﬁerh pref(%rgl)zef fgrkgl}ér (fomlprlses zg least two

en- bi ndi n
Cand o ) S 1 Yo SH BB PP b ivele i antibods hofin may,fo
instagge mginprise frarh Abokwé ®RYgut dgHiBghSchhiaSarabls Gond@aialy b@ﬁ% t'Bd Jight chain

variab eomaggég)g%ggeﬁ c%lté_l_ Iatl2 Jégc?glé%igbgh’t @Jé%rz\{{magp gl eaén % ,toHtlonz?lly

f“rthFﬁ?P‘EPrtsﬁ%t - fWiny al enci es are contenpl ated. For exanpl e,
trispecific antibodies can be prepared. Tutt et al.

J. dildr BuO g o3 1991). Ml tival ent Antibodies A
mul ttl val ent an %Z%elgg)dlf&anon%e i nternalized (and/or

cat*JuwaFis éf‘d)'enfefafquéicatlom)wf the GPYinsing aetiboditsdebyritioy haein 46
conte@&la’ted EB0P ExamiBle, iR Be @dskdbBedimbRvavRd &ﬁlﬂgQ%nﬁﬁinﬁBP&ﬁe@@ologcal

i ti bodi.es of the ent. ion can
prop I’TUJS] tg]? tl\l/e &{Hgbﬁt@y gxr??r}og(g seguem(e Wﬁrl E o? the an8 t(%l?gi{ h%iilgi alafpref)zﬁ%i by
introqugifg PesEae mFledide dhanges iop thPr@TrtleCI%ﬂQtant@edy no¢leiclcivgordly pepside

synthess. Guch niodifit-AaliRAte, A tiapd] cﬁﬁt)ons W, QKH/& %erpcﬁ)s fnﬁ)%%/!)ry
on of npucleic acid

b nbi t
SubStRl[tiggg)? remdu&%é w1t§C arlbuglcg ?oldqsgc);( exg,i;gsis §1e xrtl (E]P]?é) aatﬁ)pil)b dﬂ?j’ compjyation of
deletiggy fins¢rijea) @ﬁ Fubamtmbﬁdyd@a Arrigoatr e fiseconstaictn@evided thatQle final construct

posseskadild desiRh GharaEtQIﬁsﬁgs @he Moedm@ Mahggﬁsot}ﬁag dicdd ?cz)sl?ﬂr%%%ﬁsoln;[ Pr%cesses of

the alr &S B0E dddl L?atlo domai n caonpri ses
‘)eB s 8 Yl%d BH ‘&mﬁ?fﬁg@mfl%fgqf hrcosylgiiop pifeg

sc émmﬁll oethedver @mtlﬁcbmniyof serthih remmmmrlr@mnadif teGntl- emmmﬁﬂiﬂ that are
prefeltréarl&gtlog§ fomﬁtggcégﬁis 988 a aghlgeg Q)gln? %éelnehst ascc)iestcn %@unnm&am

T preferr ed
and \% 3? 1§|Sffe"66 4%. Oéb §08€ ng)tgﬁg [ &gsiduepf ;rogpmf Egset residybroug identified (e.g.,
charge reitues shahtas @, aﬁ;e hig s yandl gy, and ﬁﬁlﬁde@%ﬂa &hﬁﬂbrﬁx@ga&&eﬁy&:ﬁmgcﬁ@ﬁmo

acid (Hl'yét Eﬂefél%{ﬂ? ggmx?er& (9}93% eago the 1 ﬁr&iy “E‘\/\g%ﬁ m%%cbcis &léCDZO antigen.

Those@ﬁ%ﬂ%@lji locfjrsidetnenstrafies fmﬁﬂyrpbqsnsméy to ¢t aibst{tstionctonmreirefimed by
two or nore variable domai ns. For instance, the
pol ypepti de chain(s) may conprise VD 20
(X1)"VD2-(X2),,-Fc, wherein VDL is a first variable
domain, VD2 is a second var’’abl e domain, Fc is one
pol ypeptide chain of an Fc region, X and X2 represent
an am no aC| d or poI ypept| de and n |s 0 or 1 For

o, -
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25

further conprise a CL domain. Oher amno acid

sequence nodi fications 30 Am no acid sequence
woreasOseet i on(s) of the CD20 bi ndi ng anti bodi eBCT/US2006/004232

described herein are contenplated. For exanple, it

may be desirable to inprove the bindin Tg affinity
‘n“‘é‘HH?&meﬁf HEMeyREANS g erder thgytitesyd pubptission f Thup @hilathe sy introducing
an afitifionacid seqietlceSRGHIBIE BredbtfrhiAda] tBe furd e ﬂﬂtaixcn@@zsg n&l Bét Rody
o RO P LBl B bt B e PGB hTAF s S Pl s o
rand@yl npyéamqeases cogdustethatdliedareeSeodén qrprdiof amﬂaltel cgmrsssed pu-QioRd, anttody

W@eneaﬁ{md@f@ a&{v@;n and/ or insertions into and/or

35 gnqlk%ggc utions of %Eﬁlfdues within the am no acid

se gt SRR &4 EIUCRR It nekpss Gmm R Y B OGBS f g in length
frompfne regidiedte padypeptidersentsiningy huadial os mbs tdsiduis,i a9 well B invaEqueticd insertions
of sﬁélé br\hﬁllt@ﬁe abnl}t® adid ﬁlﬁhueg Q%ﬁfey Gﬁtermﬂ'él%/slatqgg 140“@61 antanFCIgéPnagl!lbody

ruc desired characteristics

wit g tsrmé{’éf weiony ﬁﬁ% %%ﬂ&ﬂﬂﬁ?ﬂ Bl iy PEOKe pelyptidet Pt dsertional
vanmsmg the geisCID antibhdy neviecile BORE thaision @ty N-Sor Cher@BuCdi &8 gitgn20
il raysm fROSEPIr &3
b O, OSSOy A6 A LLED LA e
antibpdy. reg| ons of the anti-CD20 antibody that are 40
pr eAerheggbelodeeitiit BB ahidd acHREGERNA S hrSnd Sh&abdrlads ha® a@iRhshéhe

arru1§>ca@19 Qalsﬁlge IME AP0 ﬁﬁzo%%%g%%rglgl?c%g@rg%% f%lfj p re e. aIme sit%sn (g greatest

I's 1n Science,
"“efFSé §ﬂf SHhsitgipna mpsagsnese ineladeghsthypaserighlperagions.ou Fdfeaﬁerptfomaeeie also
contéplged, Cobradtigeaibsti@fib U@ ShoSi GthedEabR b8ow @RIE: thJHe&img oY Preferred
subsﬁﬂgong'l su%]ngosﬁtgtpon9 seu? 11 ayc an em;l!uoll’ogtb:lal agtlvirt]}éel%ewélorg Fl}{)stantlal changes,
de“%‘b‘raﬁng APMRYEY supgituprs e’@tthetTh‘ée oS @rrta@rtdpsembeébelme refamgnpaoto amino acid
clas@€ ndgbehttdduced %2Q tha Pioki@RRereendd’OS€ ani no aci d | ocati ons
denmonstrating functional sensitivity to the
substitutions then refined by 27 W 2006/ 084264
PCT/ US2006/ 004232 TA%”? % ‘?’Bﬁ'&éf’ﬁﬁuﬁs’fﬂ‘?%@r or ot her
variants at, or for, the sites of substitution. Thus,

QviigidabRéstdge Si t e | Eadmplady r oduci ng an am no acCl ( peggiiance
variation is pi8dstitienisned, the nature of thesapstiatioen

Aé@%)se need nof Vab;éelpﬂeedeterm ned. For exanpl ¢yvat o

nnnnnnn hao F cao of a mlfnflnn \Len Qlfn

Aﬂr.ll y<<© LIIU |~JC |u||uu O a't—a ”I
afa’scanning o rga"h%fﬁm mut agenesi s i s condu¢t¥d at

Asnent ar get CodppnOfis; 1 0ysOfg and the expr esSed gt T-Cb20
antibody variants are screened for the desited

Afvi ty. 10 AptlResmaci d sequence insertions |66l ude

nao |n

\\\\\

MIcyo~= ancf-or—tat I""/\yl tefrm-Aa—Fustens :‘a..g
C?edndg)jt h from 01% rgsn due to pol ypepti des conf g‘#nl ng a

aruir ed or nor fashgsd dues, as well aS 1 nirasegugnce

L _insertions oflsingle or miltiple amno acid|residues.
&l es of tef #Pr80 insertions include an ahfr CD20

ar +hn

i b()dy wth an Nternmrat—rnethd UnyI esiat 1 or—tne

anti body fused{to a cytotoxic pol ypeptide. Qher

HistBerti onal vpsshant Bs;afg t he ant1 - CD20 ant i body:
mol-ecle—jnclude the fusion to the N or Ctermnus of

UL "ant i - CD20 ]Sué(ﬂt’f‘%ri’&yp?“o“"éﬁ““éﬁzyne (e.g. ko

L 1) Oor apo ﬁloﬁ.]%hlkqltg ‘f'fn%t“ o €aSetS the i
ﬁu-ﬁgf-life of the antii body. alé%er type of Jgeriant IS

Lgs{Kam no acid samgtntatsmtl on variant. These valhgnts
have—at—l east amino acid residue in thelanti-CD20

Mﬁh@body nol ec ‘éP'F ‘ﬂﬂaced by a different reptdue. The

ped(FES Of grearggy: val‘ﬂé[:ﬁa[ S,.PL for—substTtut U”“Tyr
mut agenesi s inkl ude the Rypervari abl e regi ong,” but FR

alterations are also 20 contenpl at ed. Cbnservative
substitutions are shown in the Tabl e bel ow under the
headi ng of "preferred subgﬁitutions". I f such
substitutions result in a cffange i n biol ogica
activity, then nore substantial changes, denom nated
exenplary substltutlons in the Table or as furt her

__________ [ T Y e
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Substitutions Substitutions Ala (A) val; leu; ile Val

Arg (R lys; gln; asn Lys Asn (N) gln; his; asp, lys;
wae@o@a264 Asp (D) glu; asn Au Cys (C) ser; aper/Bs1006/004232

A@n (Q asn; glu Asn GQu (E) asp; gin Asp Ay (G

ala Ala His (H) asn; gin; lys; arg Arg Ile (I) leu;

RealF) met; al a; phe' nor leuci ne Leu Leu (D) TAl
narl allci na: ! al et al a, nhp Lle | yq (K) arg.

Sgei\rlw bgglnnxrg R/é'ir (M leu; phe; ile Leu Phe @ |eu;

e, ala, [Gyr Tyr— 28 WO 20067084264 S
PCT/ US2006/ 004232 Pro (P) ala Ala Ser (S) tHr Thr

ThtWY T) ser Ser|tyrihp (W tyr; phe Tyr Tyr (Y)Tyirp;

: : L (\) jile; |leu; net: nhF: ala:
ir’YE)?;i)euci ne Leu | "B R8EHESEt i al nodifications i|fne he

il 0h)0g1 cal” pr oR&EtduERetThe; aliEnofblicin D00y ar e acggppi+shed
vo{c?el ecting <ubstu| t%ﬁ %ns tohat rld| ffer signi Fﬂ'cant |y

in their effect on maintaining (a) the structure of
the oI /peptide backbone in the area of the
i limgtificaiesys ingbedriglpeioal papertiesohbe entibedy Bieslacomplished by selecting

SubSOtDmifns)fhmiIIffeoﬁgmf(ch)tly firhBenGlredt GEmitaidifly @M%’s@@dﬁ@@bﬁﬁetpﬁly btide
back‘i)glﬁ 1%94 aqul{)hﬁle gl‘i)stry\rggn tfo@ J{)le,sals g gleet or he‘rca? con améago %,(bét?re charge or

the sid ain rring tesl ‘
hydrgphgbiefiypf ey tnalefglk@ufbetarge@edordﬁ tdrirobbeidt el anmall occuring
resiqoesapetiidee fito grchps dayed bﬁ)&fﬂ@&h Gide-ﬂx@ih bepgisge, net, ala,

val hydrophilic: cys, ser,
thr IJ{%thoﬂn!: gmeugl e)mQ aIva le 15°°(4) basic: asn, gln,

hi éé)“legi%‘lhyéﬁo@fnhc(@)‘ S?fetéli dues that influence chain
orr(E)mtlakjaQﬂglugl y, pro; and (6) aromatic: trp, tyr,
4 sz? consgr\fat ive substitutions will entail
exch) asn gan A ®of one of these classes for
and@ﬁ@ld“eséhaals%uem@@haﬂrrryleleaylsn elyngoraesi due not i nvol ved

in (Blj&fdﬂfaﬁi ﬁ}}b @g ptthe proper conformation of the
ant {)p be substituted, generally
o Ol ST R e S e s ke BB ey SBpotamoer

ClaSSrmI ecul e and prevent aberrant crossl i nki ng.

Co rA\hﬁ Eﬁ;@iny res@l)éﬁt)ﬁh\rdﬁ/ecb@ Hﬁll(lﬁbmngﬁlx fer @&Qﬁgat{oﬁ oflt eantl CDZO
articu wher e

antlbf)(ﬁrte %/ %e sabstltg§5 OYFP%%PP( W‘B’&g‘gﬂgg{’ lgrlg)mé(ﬁ t(he g}ﬂq:aﬂv%%abrgw of-the molecule
and Hrevery pﬂpn‘gr)t crosshnkmg Conversely, cysteine bond(s) may be added to the antibody to improve its
stability (particularly where the antibody is an antibody fragment such as an Fv fragment).

A particularly preferred type of substitutional variant involves substituting one or more
hypervariable region residues of a parent antibody (e.g. a humanized or human antibody). Generally, the
resulting variant(s) selected for further development will have improved biological properties relative to the
parent antibody from which they are generated. A convenient way for generating such substitutional
variants involves affinity maturation using phage display. Briefly, several hypervariable region sites (e.g. 6-
7 sites) are mutated to generate all possible amino substitutions at each site. The antibody variants thus
generated are displayed in a monovalent fashion from filamentous phage particles as fusions to the gene III
product of M13 packaged within each particle. The phage-displayed variants are then screened for their
biological activity (e.g. binding affinity) as herein disclosed. In order to identify candidate hypervariable
region sites for modification, alanine scanning mutagenesis can be performed to identify hypervariable
region residues contributing significantly to antigen binding. Alternatively, or additionally, it may be
beneficial to analyze a crystal structure of the antigen-antibody complex to identify contact points between
the antibody and human CD20. Such contact residues and neighboring residues are candidates for

substitution according to the techniques elaborated herein. Once such variants are generated, the panel of

29
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A particularly preferred type of substitutional
vari ant involves substituting one or nore 25

whpenssd abl e regi on residues of a parent antP@DU2006/004232
(e.g. a humani zed or human anti body). Generally, the
resulting variant(s) selected for further devel opnent

varigyitd i suhgetel t soprewveal distribedigraiednd prtib@igs witkesiperiet @rbrexties it one or more

relebdABassp ARG sddleh RO ERMMRLCH they are generated. A
conveni ent way. for_ gener atl‘qtg)?such substi tuti onal

var PBGHEE P R SR EIRFATHo i SRS e OBk oA pattern of the
antibkhds PB@alterifgris Bdahtyieled@var @ imol ¢ pbdhydite Abiktes foag id the Sﬂtib@ﬁ and/or
add(ng 019: or Qoreé ty§ds§lz§i%a sifdd tﬁat%%@tﬁ;ﬁegen[ 9 thg%ﬂ%g te all possible

I ons at nti body
v ar paﬁtsyslattor\ Qs By digeip pigalls ﬁlthafrl‘éh’die%ﬁl%&l‘é‘eﬂ Nﬂlréfed refers to the
attabARRAN6BUhE Sk bohyasdrd vkt & endsitid &haﬂefunespsra@m@ajug arde kr(ble]ﬁiﬁe @8uences
aspztré’lg?r):%—g{]ﬁsserntleo éasgar%m@— -tllre%ne wlﬁre%ls aany amrng a(é(gex\cje ?‘g' Saree{lllee
recqgpiien str@eﬁercrntymﬁth 3tfedhment bﬂ thrd C@@pfcvéﬂate ametyxm @yase@aggle side chain.

Thd@ |ﬂ&@kd§@céﬁff¢:ﬂtfﬁi Jf&‘r%sear%eﬂ@ll% Qsiqﬁbnga‘s §1Qi| p@@&gtlde|cféat@§aq)%fenttapglycosy]atlon
.N C ervar
s i el S ity RERERARR R SR Sl oo s

or xpleseftoF ydgxtagmino d@ﬁmoxﬁtyowywsma}eloatbﬂeenner ayougnS-heisixgrge or 5-
hyd&Qmsﬁdebdd& 51§1g,e§gegn| ficantly to ant | gen b| nd| ng
g(f %/q Qr addlél onal I %/
bendtieral Stelvisfin e e S Gay ko enii b hgiteine e anino
acidgpuprge suckthitiitvodainseongnere dof the pigendesdripedadpepidie teqpedbas {fer N-linked
glyclg%ﬁa\fﬁrmes) t'ﬂl% a@e@attlbrblgglyalsa BQinQ Wﬂe %gn of%}‘éllbstﬁﬁi% gf()ne or more

residues and nei ghboring residues are candi dates fo
sl PR e e o Fafey oF 5 PRenal WA GRS abtspatfop sico)

her Buateic a6 o@leslis lancoding aaniosicid seguagenetiatsetlthe inltie:qaa aibodyfare
pre}%gd \t‘pa %9&96%%@%5&? 41 Hg%(? Oﬁ(e&@n%é@% i cﬁxdé’ @ﬁt al%r%ﬁlrﬂléd to, isolation

| ect ed to screenin descri erei n and
O%Tﬁf%% 8RB Upne Frosel PR Oc?j‘FfB‘é aPinp &9 SeqpeRsh garighis) pppreparation by
oligni@kleatidtne B SIAY SitdingctaR m@geects SRR Mitagbndkit, A cassette mutagenesis of an

earlgpﬁﬁ%al%@ C@l@ﬁt or mgkﬁﬁﬁt vgr}{lgr?of(ﬂfe afil . B a"ﬂf;ﬂagy variant of the

antlbod%/ alters e orlglh) ycos t1on pattern of

t hel* manksdgdraRle o pipdify thenithogy PRSI i & fpfeor fnotion, e.g. so
as te@h@cCAatifrolaytdidaiteelnmddeied egotdxRIMCADIQT) idd@r a’:hlﬁﬁ;lehh@:d Mependent

tes that

cytomglt}gd&D(ﬁgfggeggtlb%H}e ’I(ﬁ[] n‘ﬂgge ac%l:\ég 9}5 _Xltb()%&ém 2)862 J)rI X fe. aénﬁno (2)1 id
subsiipptipns mné?g regign pfifhsi aptiioflyy Aéfrsvpﬁwly R A0y mstelee fefigtR@ymay be
intrddudet mkBORch&foa) tBerdb® altohﬁlg iidréhaia dRwRde vodd hidRtidal R Rykh.ate
hon‘HRﬁngx]icy atn&bg)dy e %ne(rja?ed ma}a har\]/% Pn{pro%gd nqtsxﬁae}lrzggn cagablh %Iang}ér mcrease%

uences
Coma%@nt a\gﬁhﬁ@tcﬂl bﬂm@@ﬁuaméodwmw@nwlhéar arigtoxagity (DEOi Bee Caron ez al., J.

Exp@K@elpé: 11_9&@195'03)92)&5&8110!515@ B. veﬁz@%g ﬁéﬁi@l@@qM@m?SH(fnﬁ)ﬁlmenc
ar bohydr.at e

amﬂg?g%gg% e%nﬁancedtan 1C tlggﬁrrli%tlwty mzph:ﬁso%e Prﬁpear Iy%%gé'ﬁtglg ISLPCt}é/)P%I ﬁrgi,squers as
desquipedti Wl of ¢lj Grapt RebearJeFR6FEAS65 (19930 Admingtpelptandaibedyeat ®s

engifecRAWARE hA Iduagi?&/ %?&'M hifitrheQ thertBy 1ibd Ghanlla |cbxﬂh§x@nt medlated lysis and
ers he ttachment of one. of

atj o t he
Ao SRR SecyGRrE eosiinier Dyitaoreeds BeoRy ose o
a h?dn@oasnam seromaalf iife Omtlhbdﬂm’tﬁay iigeporaea gkvage receptor binding
eplt&Ja Er@cptﬁé ﬁﬁbod?{e@ﬂéaﬁgtan qu@é’d‘? %QM?B{B Qs] de&ﬁbeg qn éS Patent 5,739,271, for

roxyl ysi ne used
exaf&r){i/ c%?élfﬁdg‘frf“l&ﬁh%"r’r{“e gal‘?%? ffCﬁléoréeHlfiﬁnE) %typeu ?fe&dﬁ V’é’ﬁ}“@ﬁ pf the Fe region of
an IgE naaplei(sHa6G b Galdte ror IiG.)tihaeis asioRdble PBEhEcSIRGHEN R Skl@ihalf-life
(ﬁﬂ£%$§m&&m ontains one or nore of the above-descri bed
eptide sequences (for N-linked 20 glycosylation
sit é?“mﬂﬁ@’ fietiansi on may al so be made by the
addition of, or substitution by, one or nore serine or
t hreoni ne residues to the sequence of the origina
anti body (for O-linked glycosylation sites). Nucleic
acid nol ecul es encodi ng am /8 aci d sequence vari ants
of the anti-CD20 antibody are prepared by a variety
of nethods knomn in the art. These nethods |nclude

" L 1 L T o .
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30 substitutions in an Fc region of the antibody.
Alternatively or additionally, cysteine residue(s) may
wheoosios2soduced in the Fe region, thereby all oRETYS2006/004232
interchain disulfide bond formation in this region.
The ineric ant|body thus generated may have
- np?‘é‘%g’g’g%ﬁ%g’%sﬁgihf ?’&Hdas A efsmlater beyeim ity xrmiln g ewided may be
in %ﬁﬁqe@ﬁ-@mletﬂeﬂlomfﬁdm@ﬁiui poﬁ(}hﬂe}slc{&palwhy_lene glycol, pol propg]gnee glycol,

poly@Ryaikbiedy, vFRPSNEENr pG yrotoxicity (A :
be eé%r on.et. afé.p, ﬂge@ Eﬁpﬁeltl\l/lgg!waéllfg':aﬁ@%? Ti’@g‘)é (gl&@’éﬂheé‘ﬁ'@"dy also may
Opes, B IR HERTIA P cxaruply; DOYBEGRR e h@OR)r by interfacial
Polyristirgtiinrtfor xemB6 hadid-yieil@Bulsik b@eﬁ@bﬁ@% su@@%,id%pug_rm_r |
(me@RhEMAch e 0@ Feparead. u et erobl functi ona
nm “or oSi'cf i,tﬁ) kers léségs’ gf gpse %‘rvug‘g)elél‘ qu]h‘”‘%vb‘g‘?gfdC‘é‘iEfYé}/S.telfeéfﬁteé%mple,
POSRBE P EHN Bigrosnberes. PispEmYIsige.3pno-pafticier and bdnv@psyiles) AR in macroemulsions.
Sucletprhifpeelyre disuivsdien RGNS RB MR G DAS S k89 QNS
anckcgg;blgyg%g%eshwa}%%e_énshrécpc%% téomcall erfé%;dﬁé%la?’g% lg’dA 0‘% (1980).
lysis and ADCC capabsi'f'ti8¥“"ske Stevenson et al.
Ant't"tiessie ¥ith rtibipesijatrhardi @it®s BB0be(AQBANs deXbddIEHEBS Srimental
Exange. serum hal f [ife of the anti body, one may
I ngQL -a salvage receptor binding 40 epitope
i nto %)‘ gﬁtﬁg’ﬁibﬁ%‘%*y“‘f gfesaﬁé‘%ﬂ' J0pntibady:ph the Boengiorf maydressesied &y
metheds SRPYnpR e frh o), Sing Rl @hith &pre@EDRT FiherfetdogerBs kRowifS

transfastiofl wheheTD20 dehe FhekiplS A i i ndi .
an anfd ng29 91?;;00{0 ef e%g Lo, an o kn gﬁogl‘fg &g@gb 22 tr?‘né%?t%{}%b“fmay gpted with
' gG nol ecyt e ('82% °f thq igysytion F‘E‘@?US PEyEBirations fHrg@4y day$i@te., 2-8) days
and sjagedywihsristelevidles pr MHE vreadyzeibytsbife dtitr dlofitheSi bt RAddier hbeh& of
measﬁrfng bﬂﬁfeﬂa@(ﬁ mid%g ﬁg%gg‘ggﬂ@%ggpg%e g)tﬂé ({eilsct%gtledo ig ?he ?)r%sence or

200 4264 PCT/, [ 4 €
absenyrrgo)aaxia tf-gé%? aaﬁbso %?f tkteﬁlé’elﬁﬁ?'i %ﬂymhqdé treatmen Hhp kedlb erdl hdresied 4ad the
amoupt of Ta@g@ﬁcﬂggeqcombr@te(ain@ itHo MIA quRitaR@ ir d sBik@RHdnRoQRE ZQJpro%riate
positiVedoht@fisy RARRLQE 81 olyners,. e.g., . o
grOWtR 8% txgngﬁ%.' e% o gI ye o] ’enlgtg éj:g ?%eg vil/l{h ea I%TeOW& 19}8181%r’y antibody known to inhibit
pol yoxy ‘I“‘f(y_l enes, or copolymers of polyethylene glycol
ante Pledtyy poipydie nichy Inyweotell ddde 1089 Yr hbﬂ&yne%lte%gtng?édica}?eg by, e.g.,
npl e,” by

ik fod , thPanBLE LORERsHL.es, prepared, for exa
S::I:ec 0ac e??ggi o Eant eugﬁni ue@tag? Ifl%ybe ?Sﬁ?s%egfeé g control. A Pluptake assay
POl SREY T 5 ESEHe plicrrlencanmt snmung effeomyonist PRE Slptokting $@nopéclls
are inqgbdtegitviith me;iiiicm elo®Qs mh@@rtl @ﬂailnﬁg bmhgagp&lgﬁggggk@hg gyl c@tagg.g”
bout MG C FRSY inds ctively), in colloidal drug
OSSR g LB 8L ot v
i oéeiddlgcb P8 §ranH-2pRsé it tehes (I mhgen b & rubéspk@atmed group) for

removpl phesl Alpsp. @8es thed redeive FRGHREAN | SinAESH chni v
flow cbBerd bLSGH AQ:%@@NI&? f;g[l@e ton' S Ph aI?rracaé B:%hglgfeﬁ Esélllgeal r@ gg’éANr
e 1BLh edi tion, o, RlIQueggpfiware {Basign Dickiagonle diosp gptibestics which
induce SRPSUERTY iadficaftdeyels ofseltitesth peddtepring &y Pl upakeAtidyibh Q- ©8ac\Wbit ddath.
inducingentt@dlies. bi ol ogi cal characteristics may be sel ected as
d ' i.n the Experinental 15 Exanples. The growh
DR Rl d B B ST e R 59 Tamuiob ety oo

routine; cHsEhieckiag aspyyudh @s thay desribedlinldyribores b Q&i&r&fd)@%}mb@c&l@%ﬁng Harbor

Laboragryt, Ed Har@w,and»lﬁaivﬁgdaﬁ‘eqlléﬁ), WRILE PSR, ¥s ag:s%)gc(:)an g!ﬁltlslgcﬁtrg detesmipe if a

nously or follown ransfecti on’ W

teSt.a.mg)g%g%%f:ﬁ? Saé% & fﬁﬂr %",“Olie&f'rﬂ’ra%%‘gPPO qnfibpdy ofgkpdnvention. Alternatively, or

additiogafhp gpitopemapbiag tag die peoingd BpyethddeRb @8l inWhetaht | F@ﬂ:xﬁﬂ:ﬁé, fh%gody

sequend¥REHOHG [nRiRdd niAN s e.lnvention at various

is initiaf O0G ﬁgt rbg‘lf jo n%b}?% ?}’%Il&ﬁné &vgan ARty contactyssidpes, Lhemtagiygtibody
IS AT ST PR VER Brbiclanal gtibyds to eppurduioperoldiag alh y 28kl yne T

peptidegytorrespordmk @rdifferint iegiond SS@AY20 cANH LG fn cgﬁgetﬁgghagsfa s d,ﬂ%g gsyri ng

Ht hy I ne

antibodi3§ Qv L] d he by. conparin )
upt aﬁtggge)% altn | ed})c/:%%nsanfﬁyrog %Cléfbacih acf‘?ﬁ‘ée%ﬁf Erowm eitorsy
absence an anti-CD20 anti body of the invention. After
anti body treatment, the cells are harvested and the
anount of radioactivity i gé:or porated into the DNA
gquantitated in a scintillation counter. Appropriate
positive controls include treatnent of a selected cell

line with a growth inhibitory antibody known to

— o g, r
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are incubated with nmedi um al one or nmedi um cont ai ni ng

of the appropriate nonocl onal antibody at e.g., 30
wW@bwenseey/ mM . The cells are incubated for a BCHH$2006/004232

time period. Follow ng each treatnent, cells are

washed and aliquoted into 35 mm strai ner-capped 12 x

75 tubes (Im per tube, 3 tubes per treatnent group)

cel | clu Tubes then receive Pl

V"'%%g/‘iﬂ@@%ﬁ‘b‘?& ‘HH? "5'8 d using a FACSCANTM

f | oWhedpvemive bigt pravitds M@Wﬁﬂ&%@&hﬁg@ﬁﬁﬁmz@@ﬁﬁ%ﬁﬁt antibody,
vec&)ggg’& i35 chs Q%&hﬁf?&%&e? I e19: %(iexd andt e om mefn?tec@mquea EOé{hﬁ prggucuon of the

tistical can EVE
aI‘“B“é‘t’ermned by Pl uptake may be selected as cell death-

35 Fdietdermbi@niprididioslbres. antT)@dystTaE RRRichLAk er@ggxdgbtqgi's<§§ed%& Gllrted

{
mtoba {Lﬂca‘nlo vecpor fR lfurtfl) r glomngc(qgé glcablplb{}% ﬁ%\!Agggfg{}sxérasgﬁn dng} fpgpding the
mo'@é‘%’@lf 4nBleody iS meavl\hftlemb@d pElsequinctdalsiog ehomijonMipmgatures @I, By using

ohg&[ﬁl’:lbd’tﬁ@e m{ebﬂiﬁt areleé}ﬂglé éﬁb@ﬁ%g s driday b %We%godgg\ﬂe Qeakf}aghg light chains
perfo @; IS dassay can

of tl% a{m 0 I"Fi’) HY fectgrs age éigztxla hﬁﬁagc}r OMRYents ﬁéerglé( mglugq, fné aI@ ot limited
to, qapprinesprect ths fllpwiagitd sigBiD2@uannd, abwidin obfeplichidn,j ony & MitokeQharker genes, an

enhzﬁ\l:gr @lElﬁ@ht Iy }ﬁ%ln)zfter fHd aﬁQnsé}QﬂbJ térglﬂlg{dn&eqﬁggé tope mappi ng can

Pe &‘ nmet hods known 1 n the art. For exanpl e,
) Sﬂﬁmwgﬁﬁﬂgﬁ ce can be nutageni zed such as by

a| aThe henagaamﬁﬂag;bod)mf tlttkem/tailtfoy mePittpa@hiced &%n@ﬂﬁﬁtly na_thﬁly dlrectly
but métagpfu&é}m&yp%q& wdhsa hEthJoﬁ) o% éonp%p%g% gvglcl% hy Prg{piragly a Flgnaszlequence or

hg %Flonal antib ¥

otheypqypEtidhiavinet ‘H’Efdﬁc c eﬁ@ﬁﬁt ﬁltel etéheé%‘ierrﬂeee ofribH rjure lermeip P notyeeptide.
The hegplogess sighal Gigadhcc@lactigprads &t ik bhe @r@ﬁpﬁtdghlb&r&n@ﬁ&géé&i W Icaved
by atsgﬁal Ee%&;ase) @}nﬁnj: l%gt%lal? SFon%rolyMyEtlc ostthﬁ]E Ehatadrc]) not recP% 8 al%spioceﬁbthe

ant | 8% haracteri’ze
native § &30 by %’@&“‘PW&B@Z%W@M%@I sesuewcq ssbsgtutemsat pr@atybts signal

sequaneel seleted) I xampke, it thof&p Thee dlﬁll@ﬁ]bsﬁlﬁta@ §éﬁl¢@l§xﬁ§é' 19[? Br Rh-stable
entellé)%?l:n ﬁtl&ge’rp Lf\%)le }%Esg?egr%{gﬁ éherlllgtlsc\)/d ISlnI%} ﬁe%uence ma¥ % sulﬁatuieii1 Eyag g athé yeast
mve’ﬁfiﬁ‘éllee’ierc“é‘f’é@ﬂleadafr{awlp@@oithmmcestae@ﬁ&ayvqmexcef @factbileaders), or acid

phosﬁlfaﬁt@d.lé‘aﬁérptﬂe @fazbtchﬁ*s glua&tﬂ iaé?:dééder JochEglgnaf KEO0N; P%t90/13646 In
e nucleic acid encodi ng

nenBERINSHL 00,01 L0, ERLLEO0 LD i Velsrialaie e, te
hefP‘PSG’(mPfeﬂgPhl@Fal eleovdileide. (anpl i fication of the DNA) or for
eXhEBNA &k suc@b@c@@p@gbﬂlhgagg in ré'ﬁﬁﬁlg’ ﬁ‘lm%’]c@bNﬁ%Mog) Q lllu‘?namzed
u7h8Rdj !y 1sol ated and sequenced using convention
procgdures (e.g., by using oligonucleotide probes

tiuﬂ)@W&w@%w&@mezof bi ndi ng speC|f|caIIy to genes
enaR@iekFestibifankl 8eMYe v@&&is éo'ngﬂta Ee 448 seq?incé ttr]zg el%gle% tPe de¥t2>r' to

ectors are avaj l vec
rephc@'\a/geﬁ%?ng Oy xgore ﬁ:&iFta«H}@st st Ggye@llh grelqningivectogs tljgssegqgnceme that enables
the veptr @ refflicdtdiadepabdndywmig:hoa clﬁd)@fsahal PEgUMB ﬁxel,udea Brlgﬂ{slogﬂeﬁhcﬁlfon or
autoﬂoﬁn%sly@@a‘i&aﬂﬂg se&“ggcep rSquDsE(gxemr ellgcgor\]zvensfbr a var iet orf1 'gaﬁ%‘fla ﬁlst and

pr onot er
V‘I“S%Se Efﬂ‘e‘ﬁ’é’é of feplicatign & Fhe§@a%}@ﬁ%l’e°’2%t§ ﬁlp@ﬂefw mqsh 6rah1mqmvezt@etena the

24 pIRYriTd @igtniidxihpleddr yedai, snd |vmbemﬂamalgmgb@ pl m%@gvuus VSV or BPV)
not on r ut SQ as a fusion
e “%%”&E%%{‘?g& bk MRhon ik a1 bt o B st nghmisicy § no
needeﬁl EfEpgBliap e’&“@?‘@]’ﬂﬁ?tor@; @l P1€ erighy may 2ypicalfye usep obly pepisé idl@ntains
ﬂmehaymﬁgmg.spe0|f|c cl eavage site at the N-term nus of
kgwn lroteln or pol ypeptide. The heterol ogous
EH éﬁ%@wggfected preferably is one that is
r eEﬁ{gW“Z@dd denihgprauessednifin a @lection lg@ayaid terhy adel&iagd @larker.
TypidBRkdi8RSRds eRbad ik (as:&lmler redi gffncepcg Qdﬁgloyc(s)hll o%hep t(())sins &8+
cells that do not recoghi ze and process t atv
CD20 bi ndi ng anti body signal sequence, the S|gnal
sequence i s substituted by a prokaryotic signha
sequence sel ected, for examjle, fromthe group of the
al kal i ne phosphat ase, penicillinase, |pp, or
heat - stable 25 enterotOX|n II Ieaders For yeast

e o -
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manmal i an cel |l expression, mammalian signal sequences

as well as viral secretory |leaders, for exanple, the
wheopes2ei npl ex gD signal, are avail able. 30 TPeT/D¥06/004232

for such precursor region is ligated in reading frane

to DNA encodi ng the humani zed 2H7 antibody. (ii)
amygiyifligyinpongyfinmestioirexate. oo fetrBpdline, € pmepkwicwnuanephicldeitiendes, or (c) supply

crité @ GhtREnS n6QRLibIOHEn Mﬁ)leﬁ nEqi . % dins &qy%&ﬁlgtdqeﬁémng F%%a?esfor Bacilli,
the vector to te in one or nore selecte ost

cel P& *Eiey éﬁﬂlfg?“fgl SHHeF Biliig TVBEBEE TORS! Ligthieh GO gells tat
are gressfiila trarsforipd @dh a Berdlbppuspetpardude@ proespl oioﬁfa’ﬁ@ drug resistance and thus

sur\h\nzq}%QQ%%él%erprx& ?esg ﬁaéh d%RTnQJ{?eﬁ‘e%{‘B‘% use%ru 5 ne[omycm mycophenolic

i ncludes origins of replication or autono
acid g PyepoRpfify sequences. Such sequences are wel |~ known
for Aa)theaé’xmeﬂilyof@ﬁltahla§‘elleeiﬁli>lamary£ﬁ81t man@fillan c\élilsraltb‘ft&ﬁe thak Bfble the

1de19i“ag!)r&f QJ]IF Eo%% Jerﬁﬁ;t%la(% hre %)Lb e c ac1d QrB: g tge gmartl iZII-I'gantlbody such as

DHER, éﬁﬁidﬁ’eéﬂ“PS@ rpptallethigrein lapd 4L, Prefpralgllémate lmwélot@anqlwses adenosine
deaMinﬁs&|orrﬂﬁlhgde%bcﬁ(ﬁ§ééth pol yonsa, adenow rus, VSV or BPV)

ef
o S B NSRS TR AR B gns o
mew@“ﬁééﬁémaP@Wmmﬁﬁwmmmawm@mpm@@@wmn(Meam@mmm@hhemﬁwmaofDHFR

An §pptogiidte HaRYell wHeh Gad-dyye ]f‘)}ﬁ:Rq§ 1R Y thD e FRAUS Banlster &Y E(‘:’Hd}%ell line
el’ection gene component

Y,
&ﬁﬁigpggg%ﬁﬁgéﬁggb%&%Cﬁéi vet¥ors may contain a sel ection
gendltermtively, hostopisdpasticsledyewitdairle dostsaliak @mtain efdppinc@|DHFR) transformed

or c&ﬁ&n@f@ﬁﬂe@ Q'ltgﬁﬂﬁ%eqﬁ&gfg gﬁ:omﬁé)&l@ﬁu%miela 317 srﬁ))od9 q’ﬂquype DHER protein,
bi oti ¢s or Other t ox1 ns 5%

I stan to antl
o B A oSS B0 B9 3 T RNBIEF T (AR S brlerat b cl
growte inhystlivexerttaningorselbaipn aeny Gir ka eslec(ably mederphcd BRMtaminoglycosidic

antiGBE0L &, RBRNGcid @dohGLif %{:Gﬁ% sQu s §2ter1§H9 QJQXS fiol t I cal
nut Ieﬁ@ﬁﬁFOt avai | able fromco ex medi a, 3 t he

eHiGn B alCane H’e‘/ ePSHig @ﬁﬁé’egef‘%l?fesséeﬁ thq yeast plespyil YRp7
(Stn@kcamp kral O¥atige, 38: @({IW@)DI ”Be hen@nagirbidez £&leatiod id@ertf6 a mutant strain of
yeas@fa&l@%tthegﬁlgelﬁwtd%r&; 1n"i)r ﬁ)?!e)laﬁlplll’)}] I\ﬁ)ejf40§6 (gr ?§§4 1 qones Genetics,

ccessi u rans OFITE etero ous
8 1% ?%aﬁt:@hear%ﬁnm B TRbIFHANR hhyrad hergect egtome A
envigmmet foe ddidagngs@hsétihationby @GvthBhe abeémapt t@@toﬂfan S$iabarly, Leu2-deficient
yeas@é&%@%ﬁ’cc% liﬁct)tr ké)&@ua?eecohlglgﬂgﬂeg giyr{(l\%g QMSKHCPS bF]armg the Leu2 Igene

mycophenol 1 ¢ acid
o 8 G A aseiFBSH AP dherkRels 1T Bl il fonbe el hasimaion

of Klupeseydchpste mabinfivelien elpebesitnisfste@erbd 19F-0fle H:8dukon of recombinant calf

chyrﬁ’égmg r%&!rtec! @‘(7}( &}JL%?S l’U%a Elen%e{fé%oﬁ Lc‘l\ino%g'ﬁ% 1?? ﬁg%b 2&2}1])536 multi-copy

humani zed ant1 bo
CXPIRSSIA KEIOTs R pogTeligst off naire i qfioqlb“a‘nfdlumm Serumra@ﬂ@méb ingluspyial straiheof
Kluyh@braylcts bR iaBO B NdiGRIBRS Fle@ AN OBbMEhnARADIRASH,(1991)Ni t hi ne
de?ﬁfgﬁ%¥ ase etc 15 For exanple, cells transforned

sulf

P&E ect i on gene are first identified by

cu IELXEFFﬁSﬁ@] arg|clonipg vectoty gisuplfypantfipa pramoter thanis gecaanizéd bryehe host organism

and 16'8&%@1?’11151&6% teahtiat Rx éﬂ&ﬁﬁgth@ ﬁ%ﬁ%ﬁe&ﬂﬁﬁubo@ ﬁr@l‘ﬁp@rg éu‘it&b\i’eefor use
propri ate host cel

thh\mo e& 1§/h ﬂ_{gﬁgDLF'es pl@ﬁﬁfo&?@ﬂ [31 lgctwg apgh laciese él’Oﬁgtﬁ%Sy%ﬁlmS alkaline
phosphagseyprdnokdO)p ttg@bphar (rp)eprontbet syeterd ibhd hybrxﬂbﬂﬁﬂ)taﬁiubh/dsttbé tac promoter.
Howév%r Qther kﬁbma% ;?(g'go@rs arébélh }:ta%[en 9110 otgrs Yor uie msbactenall sa/stems also will

(particularl osts that con
contm%b)‘neﬁagﬁ@? eioerb oisrabty ded ot N Areadodiirc QDA binding antibody.

S euaneesqeneodt Bgwh hﬁieﬂkh&?&&l yedaRt caailyb:RQEMs have an AT I‘lCh

ther sel ectable . ma

rosoficflcd RGP BTH00 38 Elfunse SR R U AASY B uR e R Arotie
sequégee fgwnddp tod b@ys upgitehm from thevsthrt pfirapperititiomoefo@mt ghayisagCNCAAT region

sel ection agent for the sel ectable marker such as an

am nogl ycosidic antibiotic, e.g., kananmycin, neonycin,

or 418. See U. S. Patent No. 4,965,199. A suitable

sel ection gene for use in y#ast is the trpl gene

present in the yeast plasmd YRp7 25 (Stinchconb et

aI hbture 282 39 (1979)) The trpl ‘gene prOV|des a

. g R D

o g,
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85:12 (1977). The presence of the trpl lesion in the
yeast host cell genone then provides an effective
wepnsosneent for detecting transformati on by grOmuk20061004232
the absence of tryptophan. Simlarly, Leu2-deficient
h% st strains (ATCC 20,622 or 38,626) are conpl enent ed
v ﬁﬁbk’/ﬁf“b?‘ﬁ@?ﬂdas‘“ﬁ@aﬂr A gf maseeukasypsic grogsas anIATIAAA sequence that may
be thekifinblif@nddittaof ¢ ]S)l)d@fail wagk ¥ ¢nabr tﬁfhc%dllg @qlﬁh&' NS U} tdse sequences are

smtgﬁf@g@}tg KD g&cegresu sed for transformation
e

gveronz C R Yernati vel y, an expreSS|on
sys ERPEDY ‘F"&?lgms@msmum@du@tq voth yert hogiciodtinde it PromG@is for 3-

phospnydIfa&kt kiM@s orf RO §c85id fynks, slcAGtehSase gﬁ'@erg&ﬂyc]% iz pQOSphate

o B S O Pl Ko el or S dpprsmerse
3-piosphagiycarate gwiasel hyorvite kipage, itripskpBdsplia@lisomértisa, phsspfzlucose isomerase, and
gludSkikt¥a/er onzyces have al so been disclosed. Fleer et al.,

BIO echnol o 9:968-975 (1991). 35 (iv) Pronoter
&lh AT Pﬁs?g’ &s Whigrpredpdyciple imps w@g &e gdditiong pdwntage of

tran@gpﬁoa Pantrellep bygrowte contliiats, dresthd [@QAGN kegRAS fb[yalcbﬁ}ﬂ? deh?(ﬁ&genase 2,
1socﬂ5cmﬂ)ﬂlemmd%gsﬁﬁa§asé) @&%{aégilv%ednﬂ&g gsgoc éiged w@emgo e%?xgtgbo?sm

ni zed
meta t?li_ogebrr glycfe@fdewgee s3-phgsphate 6?hé<p(3geyq§<t jagd ehpygesrespprsibleder mahese and
galaghsg Atilpatonpuitnble (3ol acitpaiimes fane: ih it @ﬁﬁes@&n@@ﬁlﬂ{er described in EP

73, 6§’Z/ Site%hanﬂjzrgﬁéo aﬁaeadvamr%%%ﬁ)sh ts«%svgth ?%agtg?ogl%ts a tryptophan

ers such as

;‘RZ“Q ronoter s
26 B h#sttiBedy tamering opiray VeCt@F hevamimatinmriodd ectls ®icorablled, for
exanpnieomzftr@ncsermamsdﬂrdrﬁﬁnk @noxﬁ’d‘s emh@g Suck é%ﬁaolye%@a Virlls %@o? Gkl
adenoVit GIR 8h&9o %J) oG, Sl i avne a[I)a arno fo

sequence opera bI | NKe ? T AR da?snﬁ‘l“ﬁ%al‘@lﬁ?()a
retmﬁllnﬁ’d]emnsalla’l v GWOSt P thbt Sniar BiqusdH (38 0)afren karoaepofisGifammalian
pron@tgksad. &,0lieastin p\ﬂnﬁd’tdﬂ al dn)‘rmﬂdnbgl&idk@ﬁr&?&télr %%Q?%h%g&gmaas provided

e r oxi mat e 0 ases

Smm?%?%%ggﬁ1§%% %ﬁﬁnﬁ ?ﬂzaﬁégé“transc¥lptlon i s

i nite spfleend lagysemriqrs ofghe GV éhdms frocmebniglytobtaiB@ 49 a0 restriction

fragroHpsthat eladaohithiadthd $\@10Ska bligi0df dpi@RSE TP InR B0 reaﬂm}ﬁotgle& &R human

6/ 084264
cytoﬁl%gl_lﬁ\u'gm ggﬁ%o%tamgg’ %ﬁg@% %tg}ctlalé frwntn ééy% fprfapresping DNA
in manppaliap hogis eping fhe hepdre paglﬂpgyaymttsmsa genas dibctos@irin BATARA No. 4,419,446,
A m@l&*ﬂ&tﬁﬂ 6fahik ﬁ@tﬁ:m ERYschiRd tnl"@S Phe &b, 4@ oRADLL N0 ﬂe}gg et ap zfrz ure

to the 3 of the coding sequénce.
297: fB? 6? ]h(g%% %gﬂgrb(g hgﬁlaél% 1gtEﬁfelrc§8P91A uhlg@fse? @ls Lglﬁe[r(tjie control of a
thymiglipk &ingso pomoteXPmdsPEscimpke o @l Alteriiadiy the Ro@fsasthd BRE & g terminal
Kmmp&ggp&gfwggggﬁggps for use with yeast hosts include
noters for 3- phosphogl ycerate ki nase or other
5%2%6@?%66%?®%%%mw@uch as enol ase,
gI YeecditidesiadeNAdenddng e atirtanikE ﬂﬁl&y&@% B@Sfention by higher
eukm%éﬁ%ﬂ@@ﬁ&eas&i}{)& lrh\éé{m% aQF Q‘x{cgosc)a( enc«hmfg FSlHe a\.If:céor] lg?j%?hagcér sequences

hosphof r uct oki nase,
are nogy lﬁ‘ﬂﬁsfﬁ%@ﬁfy@%@aﬁe%ﬁmt&s elast%m/ albtman @-fktoprarsi@, and insulin). Typically,

howetdt IoﬁéSQllJ hﬁb&ﬂ Bt Rer R hRSR1ic RIAGSR h%lﬂﬂl@@lﬁg Vd’] . 3 @%ﬁ&‘ engdncer on the
late sﬁp theg ca 1l<§n orgias? l&%’g}& d{rﬁeaSt PRomoters,

uc | OBt & FVPREIGE ey ﬁramotaw%aafeag@ pelfjoma
enhanf:qr ante }aterg{dp dﬁhecmhtaﬁglh dbrizoh, dng a@h@fﬂixd’bnﬁdﬁf&ﬂ 1de:&lb‘5 Y aﬁf' atuRe
297: lmg)ﬂ?&?ﬁn Jn%blﬁ)g‘e?ente% fo@Lc%QJPi 1]"] lgljsgé/ %0 e I‘ a T‘Z‘é enhanﬁei %%e

tochrone C, aCI atlve

Sphced ”‘9" &G SEEA WFHO i’rrf‘ot@&ﬁ % Q%bf}g|a§trh0d>h@mmg@¢qmnm Bt i3,
pm&@ﬂybewaw@emyﬂ&mﬂﬂpbmmmﬁate dehydr ogenase, and enzymnes

r %@%kcb#z@on té;l);un% %ne%ﬁd gal actose utilization.
Suitabl e vectors and pronoters for use in yeast
expression are further described in EP 73,657. Yeast
enhancers al so are advant ageously used wi th yeast
pronoters. Humani zed 2H7 antibody transcription from
vectors in mammalian host %ells is controlled, for 20
exanpl e, by pronoters obt ai’fied from t he genones of
viruses such as polyoma virus, fow pox virus,
adenOV|rus (such as AdenOV|rus 2) bOV|ne paplllona
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fragnment that also contains the SV40 viral origin of

replication. The imediate early pronoter of the human
w@ioeneged ovi rus i s conveniently obtained as ap¢i/nsioné/004232

E restriction fragment. A systemfor expressing DNA

in mmal i an hosts using the bovine papilloma virus as

a VETIEHON e wed ig sdaryptis host Sils (eastefngiNesect 4lagt hindad Guimanior

nuclepei ckilsciavin oftiar oiltideinilH ox%yrﬁirrﬁmlllﬁlsg&ﬁtﬁlh kdyGdhcds ﬂecgﬁag{ for the t§rommat10n
of t1P @Erﬁ)m; 84}@ 602[4i b?%éa%% mRN%e%ué?l s%%gﬁees%%%ﬂraw available from the 5" and,

on expres
OCC?(S@“"T“M? e‘rﬂfré‘lﬁ’e‘ﬁd @g)m of wkmnnls e virell INAsNElN Ast. Misescroglbs Obntaf

nuclotidé &eyidaeh tﬂ’a&cﬂﬂdem &%ﬁly&fe@%%grfﬁngm tl?@JnQ Vl,aé(!i ﬁpt}og Sf the mRNA
QUS oSar coma VI rus

e“°°d5“.g oD20 e dpe Bap @5%“58%1 t%%séré"tla%teft"h'é‘“‘ﬁ‘rcéﬁﬁf’c“@rt is ﬂ(e\byvme growth
horrpgyp, B‘ﬁl@é‘?“y]éql(@ MEEion.  Seo MIeR4E MA26 Tndaesepressibh @BtoOdiscRseDMrein.
encodi ng the humani zed 2H7 anti body of this invention
by hi gher 35 eukaryotes is often increased by
i nserting an enhancer sequence into the vector. Many
enHﬂﬁd@ka@eqw@nm&@wmmmeﬁwﬂmuknomn fron1nannalian genes

( gl S%hzibﬂ’» ho& Ic@l% Fo@glgmngadr gﬁ) tl% ljl\?At 19 B c\)f%cforsr}ferem gpe the prokaryote,

n
yeas é:?u afyf%malﬁ d@ﬁﬂ!@g‘i’ %yq (;Suléaé]e pro{yqryqu for E;@@mpbse nclude eubacteria,
such| aﬂ@tagpd@gatlifﬁe)r SWposintaR@AiEmORdr §xXa@ple, |Eﬂ&1%ba%ieg&ea@fsuc¥n QseEscherzchza

@QQbJ jn 0-27 e cy irus
eg., &@?Agﬁgergr%tgnhlg%lgglrl} Qrolgleus 9)11 zone[[la e.g. e“%ﬁ’ﬁ’é?ﬁ%@ zﬁszt% Serratia,

€8 S%’f“@“ BPEECBf: aphWigelantsvell ps l?mzllosupfgas ﬁ subtitie| arglche o s (e.g., B.
lichegifiivain ¢ BY discloe ¢ I 365 7Y@{5ﬂszhedN§tAl§flﬁl9§Q I%Q&onlo?zasjsgch(ag'g Eitg)ugmosa

and Qﬂpﬁf%@sﬂ @n@%ﬁfgljre% lEEcotlz clonm;ﬁao \éoalé%g (%’g(%l ?iel Lf!lfl th(élgh other strains

pronot er s enha
suchGol € o B-dt coff X3 6% <f\if%¢135537bpnd@ coiV 31 hW(ACDZ 07, biShate sujable. These

examiet arbBldyraevR At MEh 1:eEHgence, but is preferably | ocated
at F lgﬁg{tiganébmg al%boéén‘tag fﬂlts\/@a %d/(/ gfzgrtg?égl?gacl Ibe ;t>rlocﬁlrc]ed in bacteria,

termnation cO
in pagsiewr Yo EPY @H‘Z@d Fefiestqyfenstivinere nvtgedded, suchisarhed fe therapeutic

antlbeclyks&roijﬁgateﬂ tdWaSiotoi€ hdefit (€., Qﬁ@)@m) af#ﬁ@%nmuﬁd@&?ugﬁte b}pllts"é]l%hbws
effec struction. . Fu 1Ce Bave grenter B
* éﬁ‘g?EenPyPg?égrt%nﬁgkg gﬁ??P“EF§86€8ﬁ¥5¥Hﬂ%@qU@HE@s
Prodygtionda g.a:pg, isffagter gnf gloqeequsm:fﬁza«tnt Gor expiesston afeagol Plrdgantodnd
polype@idesSh Bddielid, Zde 1.0 thes BRNAy (é‘%“&lgt A§AYE @% r(J%ly%P arl‘rSTD c} Us.
5 84(?5%??1& ns ta{ wrnmﬁ-lla S r5be ang occasnI gna ('Eli 9%

Gnt ransl atéd TGSy Fangifion mrBtongegim (TR} 3 sipwhssauspces for
optinygige&xpresyiprang sep@g}noﬂq@e pavts dricorporaterCle@hitbly Gker&hed) ERE &pression, the
antibddy aN®Eel BEE tlfé% Lo H |céd?;g§91¥ l, @(;hﬁ)(lje f{a[‘:tﬁ)g mgr§ b d)urlftiela %S%h e.g.,a

t ransl at ortion o enco
p“’“"t‘%& it AR EGPH@&“% on @fﬂé"t@geﬁaﬂ P't‘frfﬁﬁ@& Fan e pagied P@rsmﬂnrao fh process
for P%@m@m&q@y dxgressdile.gh.ov CHE cgrs owt h hornone

poin)é@diﬁfﬂYd BBk, gﬂhr?(ﬂ es\/% s hii Q% oug‘ Ujlgl gre Xegsé 77 Fyitable

CIOnm ge essi OFI vect or di SC Ose ereiln. VI |
U PR F ST AR GRaR bla'*lng‘?(ﬂg@db@c?(gngl'?t%ISVW’ emfveperevisiae, or

commge bdker's fyexst, ig the miost gormﬁon@)(&rdeﬁl&lgﬂgwér Biad WA hbs@mtcrb%rg)(rﬁs‘;rts OfiSwever,

ngrgém: Eral r eukaryote
:r;u 0 Jﬁ16t T g«arsnc ? IS%%lép & o\ﬁ;geﬁ{s a% %nmgrﬁ avaﬂablﬁ gx}cg.\é%gglenpa I,sucthﬁf S
¢ ”wﬁfﬁc Zeeqs Hﬁ’i’ﬁﬁd’@%ﬂﬁ'&)@f@ﬁtwmh as, uezzh Kalgctigy i fragilbg ATCO €2,00), K.
bulgafBrua (WISSI6I015) K. @fcQadhiSAECChDI788 )Kam?quQATCC 56,500), K. dg)sophzlarum

(ATcggf §J69 Ea i el?nobo CC{en?‘ Gl % n%rxfﬁ%éyE)sr%PogzrﬁléﬁPEfQZ&26);'3?,16 zlzaeqqgorzs (EP
183 O@%W ]T)gplzoc@rngz reeszgélﬁl?ﬁﬂﬁé%) aVetrplatarcatsiatiS vy ansd i c@I duéh, as

Schwdz'im@zzyces%d’z&e%hs@add RheRSfk mgl’suc‘%qg gh}\fe%%s (2‘% IPa % c:ﬂﬁm Togpocladzum,

Baci | | i subtilrls and

a“dAS(’e’g‘””h"Té”“gtf s AR PRk 4 P i scl osed | DD 266, 710
publ i shed 12 April 1989), Pseudononas such as P.
aerugi nosa, and Streptomyces. One preferred E. sol
cloning host is E. soli 294 (ATCC 31, 446), although
other strains such as E. ¢dli B, E. coli X1776 (ATCC
31,537), and E. coli WB1 10 (ATCC 27,325) are
SU|tabIe These exanples are |Ilustrat|ve rather t han

.

e . . o
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Production in E. coli is faster and nore cost

efficient. For expression of antibody fragnments and
w@oiogpepsd des in bacteria, see, e.g., U S 5, GEGI/BES206/004232

(Carter et. al.), US. 5,789,199 (Joly et al.), and

U S. 30 5,840,523 (Simons et al.) which describes

t r afglakle haprrellsfortthezkpression @glycmylftdd Hejnargaed 287 gideddy are derived from
muﬁ@eﬂhﬁ%@g@ﬁsrfxso Ii.%xarxﬁ;@:fs bm%ﬁ&) %lgr rﬁ:ﬁjﬁé ;gght M Ghs&E&ENE tN u%grous

t hese patents, incor orate herei n er ence. ter
ba%&w@%rwd varipgs ang Fﬂrﬁewawomgrmfsgm laae@da%f ey pirqmmbostEsuck ey |
Spodepdra frawieia (cawedills® | Addrk Beghptiabsg @), Abdls QBdpicHS (dilidc[uﬁtf))t Bf}sophzza

nzelIztE%&%gHru1t@é gmil&?nblyxg;’zorz h% rkeéaﬁ 15)ent1fcéd R v%n”@ og v1pa? strgms g{ transfectlon are

Urification
Pubg?lwaléablet«?ce otigd- bwe%@fs“utoer@phagalrfwm Ngv mdtthe@@d@stram of Bombyx mori
NP'@,X&BJ Q858 Msee may be, usdd s @‘@u@ ﬁrénﬁacco%ﬁng' t6 tha fredehtli®Bntio®, particularly for

tran?ijéchon gf)é'o £F téra?rltll aerr ﬂ ¢ m CrObeS SUCh as fl l arrent ous
re’sti'tabl e cloning or expression

h os? lgnt ﬁ@lrcu!@m Of doitere fangy petrie, |S¢)'(9@y,—pellqmm dhinraty, and tbarcscan also be utilized
as haa&char onzyces cerevi si ae, common baker's yeast,

Irns C%I%%ewergﬂtergﬁﬁangﬁ%\%e@ US? %%ergé Iﬁﬁ%ﬂg om@;ro%g%lg{ X Sltér:thliag%BSl}S m culture
(tlssypekljure)shas panestrowing g ocadues. Banmpiendfyseil abhadiaehared] ligefrel monkey

kldrl'é EQ1 fine t2MERIm&Sy s?@@dcé@ﬁa&ﬁé@éﬁm/& %Shlﬂ‘QHr%ryomc }léldney line (293 or
QS S SucC

K.
293ch1§5¥)§ E)Igeg%(%%%&t quapzaﬂon c%tura@rabaxﬂ e@ ﬁll’ rl &fg V(ﬂ-ﬁ‘;é9 (1977)) ; baby
han6r, 118y cell(BEWE AREE G 10);(ONFEE hivbiel 7@)y, cell/- DBk (GHO, JARBE dl.
Pr0§ @/azFP QQAd ScK USﬁI H920B bﬂQk(ﬁK{ i @‘HO Ifl-Ai-E%e %‘@us%gggoh ccj,ﬁz EI‘ M4, Mather, Biol.

eri not ol er ans o yarrow a
Repfd223z7é%%51 (o onfe i < (BT ALGE OBl ) Al eemony Kidney
cellSIVEB R A TAL CRICEIRE); umkh @Adcal3dnpmiNe s ([HEDA), I AT QLY @I SB); canine kidney
cellm !AIT@&@E §4)SH1@1{1]10 ?a%hve %H%%ISQW%Q,CM %%‘n%ll fu§g cells

[ anent ous un I SuUcC ur os
W %rﬁT&q GG o s Ealalienrs H%WGSM@?}@% MR T SHRET 060562,
ATEUICOLAS TAI cehld @athad¥salancha AN, MAGEISci. 38354 91209611084 264; FS4 cells;

andggy,aﬁgpqggéo%qg%zcz ,5 Suitabl e host cells for the

expr essi on cosyl ated humani zed 2H7 anti body are
der H‘eﬁéﬁfﬂ% e\ff‘oﬁrﬁﬂsf?felpcf Wl&éhq ahpygrdessriga AiPEREon oFserng] vessorgior CD20
bindinpueitb®hr@l@iof £idlcsltured &l ddﬁi\entﬂ)hﬂ lﬁﬁtrl@ﬂﬂedlaﬂﬁtﬂﬁfed &QbprSpriate for

{
1nd\J\M or‘l%’@rs ga&ukggjamrﬁ?fman% s aamnlsf in, n%ﬁ %en?s encorilln;é%? QCSII‘ed seqs%nces

es on erm ssive | rom h
suc(Pi”‘é§”l“@|ﬂb seqels r ugi per da (caterpillar), Aedes
ae gyﬂalhbst édITDL‘Eséﬂth bﬁ)luce ée df550 whdae ﬁﬁtﬁ)t)difof (hRsaMiol B}y be cultured in a

r rul Qi X i ..
van%gts TIie ee n r01 f'lva %3? {:/1 glécﬁ'le 13% Slgdnra():l ﬁ?lgg%se?tgifl{dedmm
(MEY R (5910 R | S0 I00), sabPiledcsp’ SMlﬁlefaEﬁlgb s Madigm (DMFSD Sigima) are

) suitéb&rfd')r@ﬁlfurlﬁg thMhiQEIIsa pNadiGa| dnly 0f td Iﬁ@lamg\lrl&ﬂ ¢h Halder En‘M@z‘h Enz. 58:44

TN T )
4,5604%% pr[j, 1@21469;)\@[@{90/@@143@{\}/9 8T/¢4Y195; br B Fhiew Re.3A,98F may be used as culture

med ARQARALS EAL. r Mg/ lop@Ed %e&@ln!iysoe SIP;Jp@HLnt&leAL Jlec&éél_r)l \th%gmgtles and/or other
otato, soy bhean, pet uni a, and

oD A PR By e e e s G chiorid,

calcjumt mrgestumhad plsghatel) biffets€sith ds HEVES) i rallecite® (soel ds Sden@inel and

thynﬂ(ﬁlﬁ)eg %gtﬁxtldtlgsllsngﬁ as\@mﬁﬁ Neﬁl %rac!e @lexgwts (Herﬁgéi ag ¥nf>r§§nlilc cfpmpounds
culture becone a routln proce

usuafjy prpsgpt 2 Pﬁe%ﬁ% gkthEd@me?IWﬁ@ge)mﬂéglnﬁeﬁﬂééyn eqkllveiﬁlévm@vsource

Anybthkd na@sshily aitpple mediashyayto &Vﬂdﬂjdé%ﬁpmﬁg@@emhoﬂ @failyculd be known to

thospg‘llcggﬁ' %ngt%/gﬁr‘ycgl}ug%)ntﬁtl}/orqé Iguﬂcs as et%m raglreC%I% tarll,ld tgeehk&,arehthorsﬁ pé'i?vmusly
usedgyith the jost @élﬁeIWeﬂ &1 exppgsigigand Ifgvb?)apparenﬂjaﬂly ordingistkidled artisan.
ki dney cells (BHK, ATCC CCL 10); Chinese hanster ovary
cells/-DHFR (CHO, Url aub et al., 20 Proc. Natl. Acad.
Sci. USA 77:4216 (1980)) or CHO DP-12 |ine; nouse
sertoli cells (TM4, Mather, 38iol. Reprod. 23:243-251
(1980) ); nonkey kidney cells (Cvl ATCC CCL 70);
African green rmnkey k| dney ceIIs (VERO 76 ATCC

P — AN\ - o o - N = N~
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Host cells are transformed with the above-descri bed
expression or cloning vectors for CD20 binding
wa@eaoslo®ty4 producti on and cul tured in conventi OPEI/US2006/004232
nutrient nedia nodified as appropriate for inducing
pronoters, selecting transformants, or anplifying the
genaslmnﬂaﬂmngaMMQ@deS|red sequences. 30 (viii)

Cul Wgr{ L@g o%%%&&ecﬁn? ulessthg- g]'l%b(glg gz!;n b ?Joli%e&ﬁtgagelﬁxﬁrly in the

produce th I'sS 1 nvent
Peﬂﬁlagﬂ"%@aféuﬂfﬁlmcwe@rﬁedamo tﬁame@w Iﬁhe et yis PWF‘&C%‘IUW% as a first
stepth@paritila@ déveie] leheSibsiRelR or Iy iSenfed) ale Rr@Ve) for MamplE®Y centrifugation

or uﬁ a? Er%h | abarkz/re eq a}'l %]b é{kghl\z/og%@yégg @e q?lk%% ﬁgbe %’640 r?%oggg%t%lf

antlb_qrd@s whigfi qrgs}g{:reted‘ to the periptasmit ﬁgcetoﬁ@ chip SBrieflp [c¢ligpastd ig thawed in the
pre@6id o do@lim a@mé (;sﬁ 3. s)h@'fm Qﬁdé};héi\% {hylaﬁﬂnwﬂhom@ﬁﬁm 3ler about 30 min.

Cel%%@ﬁgﬁf reﬂj)ﬁedé)g e %@% %\)@ergt e ggﬁodyﬂbsgcret%i 117tA[}| %%um, supernatants
from 5uGBHFKPBSBN S%teﬁﬁﬁe Z@Qf@lly f#ﬁt BBiCn68&! using a SpibRR{alHHpila®protein
congeq{rzglg 41%@& fc}é\@(a% {eoaq:l%%ﬁcon or Mill-flpé'e Paﬁéoﬁ Gﬁratﬁ@atlorggntg %%rcﬁ@éé inhibitor

be used as culture nedia host cel
such 1 YBF w3y beingldsd B et 15 F"é"r%@‘ﬁ% %@S 5?§“*’|‘Pé‘<?éf§“§%{ F‘i/a‘\ﬂna‘it ‘°“°S may be
inclndzd poOpeent &R glod@th oﬁidvemtloug taawiinaftact ors (such as
' ” S %e' Emboﬁ}r C%Hlﬁésﬁl%ﬁ brbpared Emrﬁ Ble Qé?{c, %l(l:)g P4 xﬂmfg 361 pie,

such as sodiumc e, clum rmagnesi um .
hydfﬁ’i&alﬁ% ehpaatagiaphyhgef ‘fl@ltrgph()@% ﬁ‘alé’lsés iy chppmatograrhy e affinity
chrdnsatb@haplgSeiagibopstedid parifitatb teklimyie. dThia eyitabild bi pladtd A @San affinity ligand

depgr%ygrnh ec@?lﬁfﬁ%o 3 n\%’ 191(11\4&% 411% #& gon%lnqﬂl?ﬂ %%?elﬁﬂg {hla gl%gody.

as | nor anic co Yy pr esent a ] ]
Proedeeam be wtdi to pisify antifoHies thitere bered crhumenife)?; orath degyy ehes @ indmark et

al, 9 rlmﬁmzoﬁ WﬂhV@l lelgt(l 9@3}? ngéfeu$Q %rr&gmrélerﬁfoopﬂlhl%seQQB/Sé 2A ¥r human Y3
e i ncluded  a

(Ol E Py e 15 PSR T P R chich e gy, Bt Bl most often

agajope, bt ethamtatriceRlae agailhfla) Meclpoindly sladasatrigsighh @sontrolled pore glass or
pol}(ﬁ%ﬁﬁ@%ﬂfb&zen@ 'Ehovxaf&dfasltte{g ﬂO\JJ fa&?and @ﬁoﬁeﬁ;@&&gnﬂrﬁe\é 'thgxlljccaln Me achieved

t sel ected f ressi
withygepnosep, &heie e AntihpdycomRTises a G oYy *:hg‘/B PP AP B%%f
PhiNi@3b 29,00} B 84268 RETHLISR2 Wite! ©ME B2 for brofeimp)rifiterion kict agt fradtibnation on
an 191( ex@ﬂb‘fléet&glq%n Wﬂ%l }H‘ dJ}QIOB %QQEIPHQQHPECE GQ%Mﬁﬁhy Jntgﬁca

antib can % ed 1ntracell ul arly,
chfw@fqgﬁpfasom‘@a%rp% ARGPETfichramstpgapRiaeiyas prief 9 ﬁ%tlan fm*@nge resin (such as
a pdieatiifhcid dolutnn e cladthatdi@yng SDPPAEH) @ichminohing e@fale pleéipitajion are also
ava@a%}e%e ehcﬁffg::on th%éx%@od tp&a rpc%(feﬁ'édcm ate debris, either host

J S, are renoved, for exanpl e, by

cenfloring anymfﬁhmmerw Puﬂftc?@fl PUPR(Y)-lkei Tejfure copiiging g angipody of interest and
conBtnﬁxéxIﬁﬁziylb@ bub@ytedli 161G3F hlydiGphobid &&&)tuﬂle&emm&g@pay Bng exeauroe buffer
ata r;))ﬁ betw eglsaﬁ(%ucp%h % Ogaff\e:(r)a?a @ngormfc’d a\MP) I‘S%ﬂte c%nt?é? pas{ngboup (? 0.25M
Sﬂ&hamed in the presence of sodlun1acetate (pH 3.5),

EDTA, and phenyl net hyl sul fonyl fl uori de (PMSF) over

about 30 min. Cell debris can be renoved by
Antibndy cénjygatesn. \Were the antibody is secreted into

;p :Tﬁrgiﬁtlleb:ﬂ@ IPB%%?? ngu gt%lrol{)] %gt%tixgc{péﬁysu& a%)é Pormenso§ é‘ma%é{\% 1ﬁ%ﬂ;§e In
certayy amIPOd’me@S e e incalidhppsndaiis ¢ BYiapTnofd; 4 @éﬁtannfaerpsmé&%ﬁﬁ |a@10gs or

daﬁﬁw£Mk&@ﬂmQﬁﬁMbk|lpore Pellicon ultrafiltration unlt

}errefad drlig?{{c]))r(ll:gsgll}lczélgirg Pﬁésdgxtsj%gng a?e%ts,il:i)afﬁfltﬁli‘s o}l IBIICI(S){UE qtf Iilo Symerlzatlon or
depalm@eramon dettinetabetiep. Ryderrel] pladsesdeq totapic pgaais @nlude, foecxgmpiwnitiie

enzﬁﬁe 1%@3%&&1 'a%dﬁ%&ﬁéﬁu&@s@ gn‘ﬁrblt(;l;p %ndé}f%hﬁ&% yrﬁ&@%ﬂn{ofs ObNA
epared fromthe cells can be purified usin

1nteg:§15t3[r6 | IE\IA clﬁyﬂ§, B)Rg}fogﬁlafei nllhébltexﬁ,rtm%@icglﬁlj vmly@égrugs the vinca drugs, the
el ectrophoresis, dialysis, and affinity
chromat ography, with affinity chromatography being
the preferred purification t¥chnique. The suitability
of protein A as an affinity Iigand 20 depends on the
speC|es and |sotype of any |nnunoglobulln Fc donaln

o, oy -~ o2 e o
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wi th agarose. Where the anti body conprises a CH3
domai n, the Bakerbond ABXTMesin (J. T. Baker,
wehiobiosqsbur g, NJ) is useful for purification.PC/82006/004232
techniques for protein purification such as
mltom A n§t| on on an ion-exchange col um, ethanol
ryeé‘F Hletb PIPYSHS- trsviaipe milsesides. fppieridiretizreilvaf drggsadiimynea e

pOdSlPhb’ﬂC(t(HmS arghiifforcatati o) iadnbays. Bﬂtldﬁﬁﬂ}'ﬂﬁsbﬂﬂl I%B%E%TMsses include, for

exaﬁﬁ!ﬂé %Bt@&gt@%%oﬁf}mgpchgﬁmeg)otgeg?t% %tffgonlﬁ% y mer a;e)toll;uerl?ula rc1ytosme

arab&’lﬁ’?é Igrbe. d”é‘F‘ﬁ'@e eS‘DquDMEtmomdn AmmombicimdsuhbaeN-(s,5-

d1aoptpa(perwl)ﬁaiotuﬁlﬁln,&ﬁcﬁp}ﬂiufbflioxc@l)bﬂﬂl14 ﬂ@ &ox@&%ﬁ@ﬂ%eﬂﬁne‘sﬂ%n 1 hydrazide,
N R8YisBoMYL nRE L EGRNELEL. Lol o il o

outi i cars on (m 3 ptg ‘rﬁ‘e ?ﬁrww o rq §‘i‘t?f§yct“hAe actmomycm
bleogpffxp B'gfﬂpor@qu, pfplg(pp@gp, tdlygdpmygn mb@phyﬁawhﬁanﬂ’ﬁgﬂoﬂﬁllotoxm derivatives

suclsad Bogeitiest efo@osid@}ﬂloﬁﬂﬁ'at@ geigaloiale blln&lsﬁr[ét? d@s%e t?}gl tax?_t‘are retinoic acid,

. QfREography. usin n el ution

b tyggI § \%ggn g%l sEetrIXlﬂm% %eﬁF é;f‘lé’Peé‘B‘f‘;y’ lﬂéqs\!amsrﬁgﬂla]aftaqngW)samltocm,

actogimy [maytansineigssuehas DRk mé',eangme,, nfaytﬂﬂﬂnamﬂésmah}QAE@Mepo?(?maytansmol C-

19-d8@ldkgma Aﬁtnblb@-dy |21 maytansi

N aﬁ(gx mlé&)z;lt :{}g t%ﬁ%&%&g%ﬁtﬁgé&ﬁoﬁ? a&t ns r%él B% S}{)rpaygnsmol C-
RO Gtorhor ssap e odkItS 1 he

hydrp)@l)(@pqliylmgm@adnBlmﬁ],éhfﬁ-mdtlwxy@yﬁﬁsyﬂoﬁUSBMeﬂlethﬁmg@Jnﬁﬁ §Jd|4r5

deoxHbyltbiad| aﬁlrlﬁtﬂpgclﬁa@ Qtllrggg’ dé) é/f‘ ﬁgE edrlJEr Ist\zlttﬁqsg P%E as atm A,

p Preferre
dolosgatln,gggoﬁodtagrbg rq.[)lgstatlfl Phqlo&ﬂs{a@]—%(Zg-ppl il spiy dolbostatin G, dolostatin H,
doloﬁ@iny rielostztiatl i dofvstarin 2, dbip@iing eslbstah | 1, Qblosdad 5, dolostatin 6, dolostatm 7,

dolo@ﬂﬁ |8 f@k@t&l@x'd &O%t‘ater OeJeg Eiﬁlgsgatlg l1(? ﬁgios?amlll L]] g%{%sgf;ug XZIS ER{%%%IB

or _exanp

"°1°Scﬁt‘ﬂ 9% F&‘PS&ﬁ“&ﬂ% d?‘@&u&iéaéﬁosraﬁh ih Prtddplsstatla 148} cephslosiatliyd sadhes

cephgjgatrtin &S ephilpdritih ththlpsteﬁ}N& cephalb&diia al c@ﬁh@l?ﬁatm %h‘ifoﬁﬁ\ﬁ Qr'S,
ceph&l&&gh ? Qﬁ%&%&aﬂo&ﬂ% %{313 %e%hagga}m&d% ;i: %5152(?81&1?62?&% 9,

Vi nca
CEPhg@ﬁa? ‘Ugi et ZCCPIB Oﬁﬁtt"dﬁyﬁephnlsstatm h3 cérhgomit i 4 sephdidsatin 15,

cephadgstatt Ui tephaltisiatireio Sdefl@Bstatin@, Jpd @phafbsiG: lfgam |y of drugs,
erentiation

di ot 0 | ng and diff
m%%ﬁmdst é£]eem19090q‘? %n¥1t0rs wh1 % gllng tu Bﬁlnpﬂblgﬁlzig]o&sgggansme

i nducers. Particu
was ffrﬁ & P‘ﬁ'ﬁ‘éﬁ"‘? b eastéfa(ﬁ-p Fhé“b Mﬂﬂeh@ tserexelUs, Pawat Mo pBS;110), Subsequently,

it wagls&bﬂe&ﬂ oaR bt e ﬁ;‘,o &odill:e%@@fr&%n@ﬁé |such as maytarsu}c])l nd C 3
m i o ar abl nNnQgsi
iy EEERUPHALDSs « X @D S By i derion Gome priose

| eur osi ne, [ eurosi
thereof gie djseleseed exapjplegn §.S. Ehtea@éqsmxlymm 424 BOK @ LEBIIA6; 4R60,608;

4,2650804; B0, 15N 0L VOB G Juimaszﬂ 4,308,269; 4,309,428: 4, 313194%4 2020431754

L e R NG I T
dmloé‘%‘fiéf‘&'i’i’ffmmrhefeba tprpiirvoGprand tyoehreics A, act i nonyci n,

bl H@ﬂ@ﬁ@ihd’hnd ﬁl@ﬁﬁhﬁ@ﬁ)ﬁg\}e%em%mﬂ'{kgtt@% t)g(lr }ﬁﬁlb ies. s ec %Llca ggmclh%g fymor

cell arggens pf'] Iuln(g)ct Ol);( i n and @
et oposl ga-are (?Ptalﬁ § P%mﬁﬁ%‘ésﬂﬁfh@@r th‘vqpﬁlﬁﬁ asstafergigsclosed, for
examg}g, Fdy. 5. SP@tPIﬁ &los. §L20R0E8,i5a6, 064&@“1@5@%1& EE 0 45435 BOItG disclosures of

which€d Hreby eQMEsYIEI h&orﬁ&étgi by NG ace Y 1,Let 2Pl I\galt}bfcad Sci. USA 93:8618-8623

(1996)£r‘%1§%t ecCl n, cal i ch eam Ci n, gstat
JFapurivgates ﬁ%‘%EﬁﬁS%%Fthanmm dgeignated At igled kortimd ratmoclonal
antlbog:u@zﬁ agec@/hghl,nstﬂi‘ﬁyinam&eﬁﬂ panﬂ&)’i‘l@'&ﬁﬁy{h@t‘e was fgund to be highly cytotoxic

{
g T LR ————

| or 0ITH7yt anS| nol
%9&9% §¢smﬂe imi@nQeofiiukaten yit vehith ia i@y tansitoid was

conjughiéd aih tmmmré:lﬂ&} ey hans aﬂﬁﬂody e, ﬁrﬂﬁ&yga[ngﬁt}{geggn human colon cancer cell
fines, (ﬁ%gatngt g réléetm ng@énﬁﬁ 81%’%41’0 fat b(‘?,dsltée et Hesepregemansi nol

C— 18- I\I- denet hyI mayt ansi nol and 4,5- deoxymayt ansi nol ,
auristatins such as auristatin E, M PHE and PE;
dol ostatins such as dolostatin A, dolostatin B,
dolostatin C, dolostatin D;° dolostatin E (20-epi and
11-epi), dolostatin G dolostatin H, 20 dolostatin I,
doI ostatl n 1 doI ostatl n 2 doI ostatl n 3 doI ostatin

etal.
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cephal ostatin 16, cephalostatin 17, cephal ostatin 18,
and cephal ostatin 19. Maytansinoids are mtototic
WO pdvslos£264 s whi ch act by inhibiting tubulin  PCT/US2006/004232
pol yneri zation. Maytansine was first isolated from
the east African shrub Maytenus serrata (U.S. Patent
No. Thpreguognany finking Srebesgerarit thy art foi makjvgntdpdyeraay@nsirdidtchiggates,

inclG@fg R Kalpi€ HHRRAE RS B 12§ PG Ko BN, @Lf(])%k ﬁ@i’a(#e%t 0484 Q% }tﬁs and Chari

t ansi nol U S. Paten
ot kB Kok R 3750 i, TR R eatios oo AR @i oS arovs,
aciddpiife gnaars.perelgbile grlqais,a:(glbtldaw énbith @b siedtprade ddbilegtaipy hediscioked in the

abo%x&ntﬂp Ted @c@rl:ts mg.ﬁ’ﬁde %nd]tl:ﬁgetl%t?’%oufs be?n@%re%e?rg b7, 4, 0 i g 6, 746;

4,3 %ul@g%s of ﬁle QOdZ 8’@1 madtamldwg be x;_r!adg Issnggwgrletmof glilglclg)gg protem
couplmg dgEnt8Aith as Mﬁu%ﬁ.mﬁﬁ& (24yr3i3lith® Piopinat S P Quccxmmldyl 4-(N-
malém%@xﬂeté@@yc]cﬁmeégg ylzﬂe %ggdtl%gaﬂ%ﬂ"é %E?unbtxomgi| derw%tlves of imidoesters

di s C osures o
(such geffimettof §ﬂln"ﬁl€%5? Bobatctts cpgs fsushay Eisveainimigsl shitggaten nlgmées éonch as
glutarelydhgde bis-atidtscopat@dsg@etas GR (Y- éigiaﬁeﬁﬂ)yt) Qex&ﬁ&larhxﬁéj' WsSdiazonium

eri l 1 48 bi D nzo9h-¢ nediamine), dii

d §afa€e(§ (sfuJ:I @L s—ésagéezgrgc g% 0?%21 tti:yrim di n% 51 di %gaaage ésH@ af ngf:rfﬁ 2,6-
dusqcmz@ptg)p@gtbp@ctug guoalpq;:oglp(g@qlsdgleldas 1f55hﬂu01@)@a1ﬁtymeobenz¢nelj P&ticularly
prefbiaedd e&bhdﬁl@&nts%cgl@egbl%gnm@yﬂi@ ﬂ?ﬁ(‘fyl(ﬂtﬂlq) M&Qf@ @@Dﬁ)ﬂbﬁﬁgon etal.,

l. he
Bzocglem 9 14%5232%5 angl snacc%fr:mcgrz# &%’Hg%thlo}ff‘ﬁan&lt‘? 2 ?P) to wvd fora

pressly |n ora
mwﬁﬁfhmmﬁmad SCI. USA 93: 8618 8623 (1996) descrlbed

I mrmm&ﬁdﬂhﬁg&taa&héHQME h@tﬂgn@d H@ycru@ Qts\)aﬁ&k %)Zﬁjigﬁsl &B&ESQO the
NOCI ONn directe

v Iy R A L 81 JB At Mg Sared e BB b et tone
Con‘feéiwnfd cquplirigdechriqyid. Whespacgororayeccut @i Cespositidnthavigich 1y do0Mgroup, the
C- lﬁlﬁﬁﬁ@{ mdABedl Kith @Hﬂxﬁt@:@x\ﬁ)‘pﬁie @HB b&sﬂigpﬁloﬁﬁgdlvmh b Mydlr(ﬂ l%jﬂ)u rAn the C-

t unor, Cancer ese
20 i1 5 S it S el E FHRIRGIS Rt B&TPY W £ pescon
ﬁnﬁﬁyﬁ®ﬂsrm@%@mmm$mmbgnjugated via a disulfide linker to
th QAMEIJ iR BBk \%ngf uﬁzespéoglghéggantdeQ Bﬂﬁﬁg An%ﬁ%&gj u Ealémg]one or

n _canc | ines, t o anot

o RGP EHET ot GRS in (ol o RISy PSR ODA b ing double-
stranderid¥yebreaks 8 BubviidoRORGABHR26¢hs. PICT G246 0G4 idatesof THBET €

calicBdaBiici RNl 40 tisNGheells O 9%75 ROWMNsdes f2H ?mlag 1(}]|67 208 5 ??f}%'i‘ % 770,710,

t ansi noi_ d conj Ugat eS I NC
5 772&% n%f%g )59{?%@ enyricap Cyroppid Fﬂmmang S%tﬁ@h%nawes o caliglrapipy which
may b¢ uskPindPaik Giilt ardnod@hited 3)5715062], o' amke@hﬁlr PSAGRInd 8 (ifeRRACETL. Cancer

ReseB%ﬁ ?Ja Ei%la lj S%g)gléo]da Fl‘ 6lu %21190%) eiS‘e(c)léC? ﬁ% F%Fg%&p@%g) %g ".ha aforementioned
Us. Ipﬁfﬁtsl t%Ag?refarp@anm@t Shagltst angi-tenao diys thaysiepiibdéisen bedonjhgated is QFA

whicl isQhl ﬁkﬁlfoéa@f mGlcalAaficinabd bea HJVQHE&EHU% sifdd &Q&tgﬁ %Ql d'o l;]ottregﬁly
e-1de i de and

tified
cros SRRt By s FErRS S ok, g el Deet ooy
IMﬂﬁﬁémﬁﬁywdhgmmwﬁdwnaymbecﬁﬁde using a variety of
bi functional protein coupling agents such as
N-succi ni m dyl - 3- (2-pyridyl dithi o) propionate (SPDP),
succi ni m dyl -4- (N nal ei m donet hyl)
cycl ohexane-1 - car boxyl ate, im nothiolane (I1T),
bi functional derivatives of imdoesters (such as
di net hyl adi pi mdate HCL), active esters (such as
di succi ni m dyl suberate), al dehydes (such as
gl ut ar el dehyde), bi s-azi do conpounds (such as his
(p- azi dobenzoyl ) hexanedi am ne), bis-di azoni um 15
derivatives (such as
bi s- (p-di azoni unbenzoyl ) - et hyl enedi am ne),
di i socyanates (such as toluene 2,6- diisocyanate), and
bi s-active fluorine conpounds (such as
1,5-difluoro-2, 4-dinitrobenzene). Particularly
preferred coupling agents i¥clude
N-succi ni m dyl - 3- (2- pyri dyl di t hi o) propi onate (SPDP)
(Carlsson et al., Biochein. J. 173 723-737 [1978])
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25 of maytansi nol or a maytansinol anal ogue. Anot her

i mmunoconj ugate of interest conprises an CD20 bi ndi ng
w@niosoetys conj ugated to one or nore cal i cheamP€I/nS2006/004232

nol ecul es. The calicheamicin famly of antibiotics are

capabl e of producing doubl e- stranded DNA breaks at

sub-ﬁ@@@ﬁﬁﬁ@ﬂ”&oncentratlons For the preparation of

CONFéi@adct dodtrudtidR ofGRY thifd? Qﬁe"ﬂn@do@y E%’Eb!ili{rése 2mehl 7)Had';-\foactlve atom. A

n 5. 712,374 4
varlg@_t?gra&l ﬁtiv’e 1sgtiopf§ 6re é}\fgébYe]f%rdheé)rofl?célonbgiadlcgongjgz?tedzagB-Cpg(p ntipgglies.
Exameiey indude AGY il a BT oY Gaeiary S, Sméf, ittt Rit, ab**antrhOgues isebpes of Lu.

Whéahd &E]@g%mlscdsal fMa%m)sw rﬁarﬁ(ai Q@rn@@%%g{a{;&% \H%Stnﬁ%i é]t%ya 1%521.5(_1163, for

d_ b0
exa‘("%‘ﬁnlﬁ el ot g i EB% {’:"é puclepsaragneficfysagace é@%J%@g (afsp Gy as
magnesig eesertancg imag@ame 2rsudRes @ainG 123 5 gin, 82619 938urh-189Borid®, carbon-

13, EIH@gem%%nltﬂ @@&qmmum%gan&@toﬁ g,s to Anerican

a,jlj Zf’) her anti-tumor that the anti body

can &% OLJ‘Q%\]?QSH 12y begpearpofgsi the Cénlwﬂ}tearitnPW'DW@s dlor eRayhpfte, the
pepigdgniag beednyy mliesized ROmAFDA s aehvEzed B dhagied] thl'n@ﬁClcﬁsblﬁtﬁe&s @fing suitable amino
g o Pl AP p i3k PR B sgmes ™ e
Re'S H‘F&‘b g FEm2 EHaRRS e yia Arediciag @é)‘d“ellfh@@?en'aiel Z i ogr eatticled via a lysine

residR AR IO (ENErhethof YR XKbiaX 1€ 1908) fBRGhet. BRGhy VRS @Qlﬁ{nﬁlﬁét?- 857 can be

use C 01 e 3’ noclona L) V | sot 0
R RO 03 S gon R B A S 2 Gty SR ress 1989
desc&‘B"tsrﬁﬁh?ré@thadSh‘F diily radi oactive atom A variety of

r adlldﬂﬁgeftds b£thd HOEAP AR cﬁBt@m@é@@At Inﬁpi)@mzjdg ﬁsngI'AQ'arE[yQ)g Fﬁ%&tgnal protein

t ed
ol RSSO SRS TR
mal@aplé%?thw%bh@b@ilzca@nw lateq dhiimpghicdtiany €T), Bibihojpoes deifatives.of imidoesters
(schk&lﬁn&H?&d@Qﬂﬁd@b@ﬁtL@ alctﬁze Uﬁ&éj(sjcg bs cﬁgua‘;gﬁ}fﬁ%/l §ubeljatre) Mﬁdés (such as

gluta?ecﬂm)fﬁ)sgli zézxc{o%orlﬂl%ooglgﬂt@ 1 as &i@:;lzgél%m?zg;lg%}(%zcﬁ%{g@) bfsdlllazomum
deriyqtie uph aﬁ‘ug@me’!aﬂ@mésrammle@dﬂm)ne) isgdyagtef @lch @s KIRAWD,6-

dnsoaﬁmaté)'ﬂﬂi@d:ll]-g§ -hcBivd R0k wh el I1 ?] q{ﬂh%ﬁ-) 2%%&% Péwzene) Forfﬁample a

3 1,
rlClnllmmanotOXlIl iaél be ﬁreleafeg 6%%5011251 Y V@%ﬁt a_lt fczengté@él 10R% (ﬂ,?ﬁﬂ Carbon-14-
labelﬂfhhgqhecyena@benz}ﬂ-é{methﬂdethylad|tm)1~mu@penmﬁdaﬁf acid ZﬁMEl[S[‘PKﬁfj aiD&emplary

cheldtiREAER & @Jn’ﬁ.@atioﬁ] oﬁrﬁﬁonﬁ&é’&l&ggkg I{tlgo : A}%R’&é el e2026 '9he hnkebmay bea

bi 0syn
CI"“‘)*%? % f?% 45 Peiﬁﬁséﬁ? fé%n‘fyméqﬁcr?&gé!t%cegy?ﬂr RETPls, 20 g¢iiigbile linker,
peptlgzma -seafitive ligiret, pigtoldbBe lnderodipeie Linkst Sisulfds@batin g link® (Chari ef al.

Can@XRHRL 8 52-fibuesi 19« l\ac en, Label s such
anas tc99f%10r iiﬂﬁb Q%é%g%b%gg%%ngX% %Q{ 1 can be

attached via a cysteine residue in the peptide.

TheVabdutid can be attached via a |lysine residue. The
eI 6‘00@5@5%% hod (Fraker et al (1978) Bi ochem Bi ophys.

Re $he Igmamized 2HBOD204hdBiE agihodids of thelig@dtidn@rei ukGi0 kR ktaAILBmber of
mahgnﬁkﬁl hﬂ%bﬂ-%ﬁlgnanmﬁ%i 19H§ng/@ﬂ2b ER%lvg(,sanéeR suicg §bl§ cellcljymsphomaD s and

oscintig
le“k‘”"t”’h '&Fs‘{ SF‘%CSd éFQuCF”S <%6“@6%frwf@rak i Bong farrylackriite GR3Q yntigen,
allowingdiealsiyt Btadix to@eg@eam aftﬁmyeathan aRid@urtd §9 idGnaBle Vel vii@in¥eveihl months.
hu2EDivE URAGhd ol dE’J% uch as
‘ UCCI nﬂle Tyl e)}l(rgel(a dletg ercl’[) © hOdS%erglhlat e (SPDP),
Oﬁ‘PWFHC?FS Ng omp@rﬁm@m{nmtheranon of cells that express CD20 on
the cdﬂym’fwd'] G}haGBZ(ﬂpoﬁﬁ\FekKﬁéM he%bl@sms |1d3]uH@(thEOQJo§ﬁ\% Hol En? s dlsease including

Iympgﬂcgity]%}gdg)h%grg HOEIi %rn:’js\é fseas?\i@sls g(g{%%iélmé gﬁ/ léorréi éNu%IH fg&lcular center

cell (FQ favgp Wamaaw lymphieesitiafeekemiag A liohshds 1ynspliadyticisukemia (CLL); Hairy
cell Igkdatiar el dehyde), bi s-azi do conpounds (such as bis
(p- azi dobenzoyl ) hexanedi am ne), bis-di azoni um 25
derivatives (such as
bi s- ( p-di azoni unbenzoyl ) - et hyl enedi am ne) ,
di i socyanates (such as toly@ne 2,6- diisocyanate), and
bi s-active fluorine conpounds (such as
1 5 dlfluoro 2, 4 d|n|trobenzene) For exanple a

.
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Cancer Research 52: 127-131 (1992); U. S. Patent No.

5,208, 020) may be used. Therapeutic Uses 35 The
whewvaszed 2H7 CD20 bi ndi ng anti bodi es of the POWESI0€004232

are useful to treat a nunmber of rmalignant and

non- mal i gnant di seases including CD20 positive cancers

s uc lTheasrmBnaetiiddgitiy nphetivas” @mdHL'|, esuketie@in, rafad toalthi@bdoithe Bmphatic

sysgrin%glg‘rsﬂ%ln %&%@l?@%as( E?cpg%“s lypr[pgc?x?x@ Laﬁ‘x%&%{glly tPa d%gmg%lshed

frogneneliqdgkip’ blyme@@ﬁfetryawma@%ff R?qde%ﬁrrr?érmce“a ﬁdﬂqdét"m imphgmas

andnwamhce loeyRlcals WM IfohllHﬂdgiﬁi\é@frﬂJhofo@nEﬁ&ples dTud-Hodghid’ 11ym§homas
n.t tr

enc%%pfaF1 (étgy Eré}grgm a3 useé1 b0d§%3d0 angf%% ; voeu c%: I%le ﬁ%egtl Sed gsrsu(%ﬂ){ one skllled
in theowhe-¢- Sin nuroRbiFtor prEtiologistpin jadcendznce with @%Sl’@eﬂldngcfbm@tknown in the
art, @%Q E@tﬁc‘SR%u%eanIAj'ﬂ%n&g %%)m}ﬁﬂdﬁlg @ERa1) Jﬂ%e%&:rlﬂ@sh thivenass

of kR SRS GREHBE) e SPERURTRSHE PBdCIA e pagde
PulflietsiD)d;, 20000 -Selo dhgheitiails, the/lisp hrdifim 1{.5HL).58 aﬁl(blll 59¢ Mlogerspecific

exa&ﬁl@g fidlude Qﬁ! Jre rfoﬁg@ed toy JZHE&Q&T&%ﬁa@t E\I?{Ll ﬁ‘dﬂplh@ Gl érzﬁle NHL,
eukem a (ALL); chronigc |ynph oc:é ic | eukem a (CLL

);
StagquI{IV NH&e‘i chrt Eﬂ?é]ﬁfl%{ant JHHL ARESCU 98 llmhgbéaatlc leukemia and/ot ’
lyniBEEFdaLﬁﬁﬂ 06pBR%R3EnhonN B célEhivnit N@phddgibgéukenis anddipnphonma”
pror%n ho[\!/_ll’t leukeﬂﬁa &ﬁé@gngﬁﬁfﬁkﬁbcﬁﬁ %fnﬁ)ﬁﬁnakﬁ cal pﬁ:f]mgcyﬁg lyltnal%ma

syst em ot
’m’P’ItS‘G“gF@FIﬁ a%d/qr Virphrplegreacytishymphores Hmpgppb@naaxﬂg{xmﬂbwasﬁ@anal zone
B ckIr IQﬂpHﬁvﬁlﬁl,-sH&dtgkArglnsz zdny Wblﬁﬁfﬁﬁexﬁ;ﬁodahﬁar@ﬁa& S8 CHAQT lymphoma,

nodI E‘S 1%5 ?()n Qr%gl% g +)is eh Eumga oLrM 'JIPJ H‘l) ac?lprgyeiolﬂl?i low
Se ce 0 EI" S In non k
gra@éfalhﬁilaéyﬂ@'ﬂonﬁdﬁf@%@@tkgrﬁdegoﬂlvﬁpﬂﬁ “ﬂ‘féﬁ]é wpla)g@efalhﬁg/cemer
lyntpﬁtﬁnat(ﬁﬂmlﬂﬁ lm&ﬁdla&%faeé fiffise Brhu,dﬁff@amrgs Bat w@apHofla,Rggressive

NHnglncqudmé aéﬁesm{e f?ong hne?%l Q(? agérejswe reggseg) Nhg)élf\fﬁg re"f‘ap% Fﬁ(a?texg)r

ccor nce
refradtery tjaptologpus Him @B H@w@@t%%warhmf%tmablﬁrge B-sgiidrinhems: he

pruﬁ%@%’:fﬁﬁ@n [P HORE, Ak AR it AbbladtRIIM MR é?ﬁﬁllg}nptﬁdbﬁammhlgh
mat ol o
grage dsmtaﬁ nOofy cgea\’/&d C@N}ﬁ‘oblﬁ%d? sz ltﬂagur 3 sclgﬁ%hoga pBC!%l‘%O %{)er p%erg)

large geggulyr IXHHHMWP@(CIHIPWFQ% mgejdep pid/or S2@YEppdrome gkin {cpfaneous)
lyn@ﬁfrﬁa‘s thgpﬁftbc IJréEQeﬂ llyﬁﬁh%mh Qngf dcgltno]lﬂmp"}mea 11. 58 and 11.59.

to, ?[], sg«? g% §gléodglllenf§ %ﬁ@fm&'ed Ekéﬁmidfnlg nt{bo{ws ancP ﬁganctlonn] fIraéments thereof
are Njef to 125 nt- Herlakin’s lymplwnmmHL)eh@n@m@mwyunp@ﬁpmmdlsm@PHD)

sm@lrlﬁgﬂ%c%/@é 1yBptlo MQF |aﬁ§:iu‘o§w yﬁug KR P cdeuRdidd @LL), IR ROBBpses of these
nfsj I'ymphocytic | ynphons, cell chronic | ynphocytic
€0 ‘é‘Eﬂfem a and/or prol ynmphocytic | eukenmi a and/or smal |
|y mbdloleny tyinphdmarigyhsbrvagrovBag @k drabyr didesseriphvdey the evekagppliomraurvives
betevémﬁsa QD LR fam%g mmhamp pé?iehsa;; fz%m &m L‘eYaBRh me cxmbodiment,the

nmphopl as nmacy 9
h“?%‘)ﬁfﬂ%f?ﬁ bindigg @ﬂ?‘@leﬁ&"rfb‘icﬁ"élﬂ ﬁi‘%‘ﬁ*‘é’ SI“%?Ffﬁfrfé "'d t%?i‘faF ‘é’?‘f’é“ﬂthIHL
inchgingyielagsbd indvivet NHIMAK Fituk iyt tetrigory B@blenonal.. Tl'mregapnahndzlam NHL
patie tmn Bt ?rﬂi) feY, oﬁcﬁl's whl) ﬁzﬂlg Sr'é% ly?ACQ‘?eq%ﬁé/ ctogxgepof %ﬂﬁi!n% and have
asrm cel el oma, | ow graé ['i cular | ynmphona,
resli’oﬁ‘feélf‘?‘rﬁ(?lné?f"és grade/follicular NHL, mantle ceI I
| 'y nhogi@ent udhahizell 2817 @@ibbdds or fuydipraDREméftOthdréof bk 8dedu] as a single-agent
trea\tmen? q;]nrggo(ijh atgg gt gdgr reialgs%iiﬁ_? I}llcl:_t"cTrPI loce%ll %gdg %refol:llglgag %D%O %?sn:{ve B-cell
NHLrQ; mmble fimnlmd ta patierityg F@%‘@Ft\?’é Witk pthgy §@és INP-IEI)IIU dmaLeglmen
r el apstiubghiat beY anfbodick &ffﬁr@&inﬁlrfﬁégrﬁéﬂts%ﬂ&@in%ﬁ’dﬁ&axﬁﬁe@lﬁ@d@ﬁﬂrdnt Jine

thf:]}:ar ﬁ,ﬁﬁg{r}gqul at qunwgnpi?teset? %/ lfjgi) e?cis %H}ﬁ)ﬂg#ﬁr t%«%i?eaﬁ{e&t og%aélents with CD20

positiverB nadloleepdasinethdtkfle norhésprinsigr a taye hryinglbgbt aespone tdNkdatmettivgth any one
grade small non-cl eaved cell NHL, bul ky di sease NHL,
Burkitt's | ynphoma, precursor (peripheral) |arge
granul ar | ynphocytic | eukem a, nycosis fungoi des
and/ or Sezary syndrone, skimicutaneous) |ynphonas,
anapl astic large cell |ynphoma, angiocentric |ynphona.
I n speC| fic enbodl nents, the humanl zed CD20 bi ndi ng

o s L, . . T Y ~ N o
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conditions. Indolent |ynphoma is a slow grow ng,
i ncurabl e di sease in which the average patient
waoeisess between six and 10 years fol |l ow ng PCIESHOG004232
periods of rem ssion and rel apse. In one enbodi nent,
the 35 humani zed CD20 bi ndi ng anti bodi es or
of the fpltomiingdmigs: firvaigaie(iesentetigroaelizuante Gasateeht Ioc.); ibeidmomab tiuxetan
(Ze{/dﬂgml ﬁ9§en !hHa tbSanIlnM'ﬁyb r@@exiﬁmaﬁﬁ%gmhﬂg%)eﬁﬁmﬁ"@%d (GenMab);

actory 1 ndol ent relap
I R b Dok B2y B L e gt MBS
(Aphided Morc@niEoolstloy/El Bi11g); ¥@thzi0me oRQaiSe (I\QflothWL@mum&bzea adi-cD33

antlptafg%yelfhﬁﬁ'ﬁg qgﬁlgjzuj (Eam atm’)‘ z]tnq ti- ng?an §¥ h erlrgf%%nh/éeengyme);

di es or unc I ona %Fen
ePrafin i (MMUA 0K} nyfrugnaniesd anti-CA3 anite Fresphnorpasiseioer hae agiapyed after
treatnient véithGhese dn@g. 1 el apsed or refract ory I oW gr ade or

fol Jl“l'le(ir&Uelﬂf’oh glgFez pro s a n}e d of %ea%n ELL atl%];;]S 1(7V:iutdwg g‘f’ﬁ‘ é)\{,ho have failed

adm ni stere s1n con uret
fludgrabippctherapy &ithile qua@jqug@HV ejiberis of tihievehtinmand iz egcifid-Fnbodiments, with
2H7aB11 Hhedies 19r functlonal fragnments of the invention

can be used ront-l.in t hera The |nvent|on al so

contbrapPaFee et st e SRR ELoT U de s o
indiyidyals %ﬁtssugq‘ or p at-§egngate mn@dnfes(t}[_t)@ﬁ)therpnj o1 requitieg ®ndiddnl therefrom.

Exaf1edds @xﬁﬁﬁlmﬁﬁaﬁsea@és%r (ﬂ%ﬁ:ﬁ%ﬁ@é bt Gre bt 1RAYEo %rl‘tlpg‘l@grgéé&}& Sthritis

es to tre one 41
*ﬁé‘?‘?% 5‘6%/%‘4‘.‘% “m"‘é?‘doﬁﬂhft“ﬁeg‘)f‘ RS ﬁ@“eeﬁowé arthrifi, ehygniqyp
mﬂe(n@ppgrﬁr@@th) degerniele prauira inficGem entrizis,Aymé aahridis, proliferative arthritis,
psoriaRE hrthH R 0L 1 &L, 3tk J(l\%ﬁ}é%lnéepr-ﬂé\dmagﬁd%ﬁﬂls Ogtg(l%l)ﬁt\hx;ltl(sj[%ﬁlbmcmomca

t osi xxar d axoSm t hKl 1 ne
P B HeR A Eors P s S st
sporglylitisy inflimA@@orphy p@Prglifrati@ skih divsaseo f@thssIhch adMaquk dbriasis, gutatte
psm{aép Bllétt@ag pM£s§%h Orlglxé Q% t’ﬂé rlna {](atg[!)}J in éllng}{t))?lc 8 er\ry&k’r[‘% lRay fever and

ozogam ¢cin (MylotargIM a humani ze
Tob O B P sk oG it ce@éﬁ%ffawwalleaaac dermatitis
allergia tontaO[dsEnatiiist delooeaivis hefpetirediis ghd Rlopit! A AaRiE) ZVHNEH hypkOIgM syndrome,
urtl(ﬁxﬁ)ﬁr S@Ehl‘!ig HIH&Q: aQI«I:rQ{%/H"U%Q § I;i\chm%mD ﬂﬂlgl?rﬁcagy gn Iu 1{1% ¢hronic autoimmune

antib ,.. | mmunome e rel apse
urtlclaJilae a({lwmltlséq%qﬁltom%sg]é JWE}B§“W@YQSWW@?’HCI eglﬁerm@mpqq@yms, scleroderma
(inclpdiag/dysi@sic &lenatrha)iscfosit sueRdsisfeniid slefdsd, nRABIS sdidddsls WABY¥Geh as spino-

0pti$ahﬂ§ %Ii}%!r? pl%ngWE MS 6&%&5&%&‘ %{)%1% I‘f.:‘:]rrﬁt\i}lé hlfﬁg glﬂﬁwéﬁ" .Cﬁr(.n']gﬁetssri]\% systemic
sclexgﬂ% etpqr?seler@ﬂab g&pﬂsglﬁltogs, sakjresis disepymatasmd atgyircsclpnefts, inflammatdgr G bowel
diseAR(IBBUFDI I, & r6hin'S BiQSE, aul@fiBind nleSiatdd th_ﬁ)ﬁl@:&ﬁlaﬂﬁseases colitis such as
ulcefi{n%l%éllﬂg )I%[s u%l:rgsg r{ugrgsrpﬁpqp c%htgsl (!o 151: ter_?oglse cg)r tg'slg(go?l%els pg)Brposa, necrotizing
enteiggaif, PSS! oty 90 e mmp g WIaE kg POl st pyoderma gangrenosum,

erytiielhe ﬁ@lﬁ)é’uﬁﬂﬁ)nm@@@l@ﬂah@&h&ﬁng&b‘ teﬁbdi@?iﬂﬁ ereséirﬁ&@&%ss@ ndrome including
adul?Ar ﬁg]{e rt?s%f?ato&;lﬂ giltrté% s%'ntdrome (ﬂ{ﬁ% e, gmggh {n%largrpettlﬂ? ?f{ ’ gr part o? the uvea,

iritisgqhprgiditie, ap Puseivratngihenatylegival disosier, Geurtatpidapendylitis.isglderstearing loss, IgE-
med@RUEiYeaRE Sublf dstaha%hyl&ﬁ %Qfﬂllgrglc bl ak BRI %c@bﬁglﬂg éut:ﬂl_é Rasmussen's

ql t ve fectj.ous arthrltls
ence a? Y a“{ \a bic aﬁ‘P ﬁref"@Pﬁ‘teP‘i?Bhag?st WFitE peh aspgteiar JYsitis %CE“" anterior uveitis,
granglprdtguis twegls ngegranglom@dus aveithrphicosmtigaivaivditisy kil n@nis ek autoimmune

uvelﬁsth’rﬂ@ﬁlgiegmﬁg JGI% Mtllx shd WRBdER g}{rl')tﬁrswdgﬁ%e s&@h Eth}o'ﬁ {c3r acute

chroni ca rogre lente, art

glomgrlogepuitissughasPrigPY AT, iramype mediptpON. r"é?ﬁ'é’tapcvlé%lr(@mh‘f%"%
nephaopathydridiyatiinfegbras@eo GN i idiophic ménibkdna¥MEIhpYthy, membrano- or
memmépo%g B{)ﬁLljatEv@ bﬁt ¥8NE mcl{'ihgé 'ISyFegSIS an§ T§po %10 gm'd%ai)% psr?légesswe%N allergic

pl aque psoriasi's, orra
°°"dﬁ%*raP‘é@f%nseSaﬁkﬁrgpféwmoaqu@n@inckuﬁeg giglcor atmcrﬂgxfma reethroeckiuehops
atopi ¢ di seases such as hay fever and Job's syndrone,
dermatitis including contact dermatitis, chronic
contact dermatitis, allergic dermatitis, 25 allergic
contact dermatitis, dermatit?s herpetlforn1s and
atopic dermatitis, x-linked hyper IgM syndrone,
urtlcarla such as chronlc aIIerglc urtlcarla and

-
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di sease (1BD) (for exanple, Crohn's disease,
aut oi mmune- nedi at ed gastroi ntestinal diseases, colitis
W@ owh/0su264 ul cerative colitis, colitis ulcerosapPCT/US2006/004232

m croscopic colitis, collagenous colitis, colitis
R bYRISR, b enterocolitis, and transnural
® AL mfﬁﬁ%to-eanaﬁﬁwocpyd%woms@mm of T cells

colitis,
and I,SVBI&‘EIFWH&WPS@%@UWUneeﬁa}ﬁdne@mﬁMQMIgCW sudhBik %tal A-B-O blood
respirato

growpe hein9atgagneg, Q%ﬂ@ﬂilrﬁdnﬁ uﬁlgrlmﬁgtj)r b s%luer %u’tmmmlgng my(écardms, leukocyte

udi n

a (o c sne rlConEu ! nC
dhgf ﬂh{f@%ﬁc’ - g f én l{.u? S gyt Wﬁmég@i} ()r JC lupys myrhgmztmdsg such as

respirat

cutapeﬁflq Afmabicgncurheat lupe Bry}haﬁzttosﬁ)sf neoibal HyR3 ndroh{e '(I%Ldiﬁ 'lupus
© c di sorder
erytiehato ik Giibstslhfnatusampl@:é?l?t:ldgﬂglﬂp (?ir tasécere rltgr;%hlétg’f B%rlér%naf gEra-renal discoid,

. d

lopgchag r]UV{:mIO ox&ﬂaté S Qéilagfmg ﬁle]élgxs aln:}yghy bediairis iraulo-dapen@nGiidbeteteklitus
(ID]%\({)O@iul(t; ons¢tidiabettes sellimm (I@ﬁﬁlﬁlhhﬂeie@ aﬁﬁ&hnlﬁ§d15@é£%oz>§ﬁ 1al%etes
1n51p&lﬂ§§ ﬁﬂﬂﬁ% fe"sﬂo§se§2ﬁg)c emlth acfrlj}e and Flﬁyeg l%!pgrgefﬂgg\]ntg %@ptpcﬂyy cytokmes and

TavNEL b such as ant eri or
yriphe yttes Stu ercgpsgnﬁfcﬁﬁa%swgmlgm@pm igeluding hgtpBstubtor @dn0ldBatosis,

Weg@pgngeq grang],omgbmig&mﬁlbcgfbﬁlk QasUMﬁHJshﬁv]udfﬂg%sﬁﬁl é)(l’ ncl el ltarlgc? hesse{
vascilids @ic a thitica 4d S - gl gnep
o R &lﬁ’% 1%1\% prodgc sf‘%ﬁ g Colefingy aféqﬁlrlig

nd WI th
(incly ing wasgl‘{_x 6ﬁ1éqa§ﬂ a@ﬁw“tqnm; wdesa/pdriaagitiphiddoay, yncg&oplc polyarteritis, CNS

vascilitimpeeetinieg] bddneghs, Ny p R A3 c
assocthfeR ba{‘sgﬁ’ia; El)éﬂ hS %é]p hic ng%%gﬁ%lsu ét%ne mtma% ‘86;5{1%1 aéld e
as CL urg fuﬁilvas%tm?{; %’H(B‘OH]%(FSS)%MPT&M@[QIS aplastic

menbranous ne
anemiS, RIS S4PE 1B PGl posiive gl BB el D

anem@pdinmapd ld:ln)zﬂyﬁlf dﬁ@fn@ ﬁl@lhé{@g agblimnﬂllnl:e lgegr%i aglgrglra I(‘%IFI%S ?)erglglous anemia

o o S ic reaction
(ane éaée%%?% %drdlsox}s dlS aée lg%@ﬂ,ﬁe a%ltlﬁ(ﬁ‘-ﬂp]%ﬁl{@@ Fa4tpr VD deficiency,

hemogblw %qgggnep@ﬁop@@%@y@ﬁ@%%koﬁmaﬁﬁs’a@ iRloRRE mu@cﬁe diapedesis,
CNS inﬂmm}afdr)&hsoﬂﬁlts hﬁmﬂpleaﬁ’éin ﬁ'i ilhdgge%{erluch a3 %;088 ﬁ?gr%l?rg (tjol s'éellatgynna trauma

r he RN: et tration of
or! rhd?rx?g I‘I%Tg%% be Jé, ?‘e%’edla}t‘?ﬁ‘ﬁﬁ?ﬁéesf qatirglomernigr tagaem stembrane disease,
anti-p lfoéﬁhéil;g(hang]mdy gr@ﬁsms @]dﬂ'gIMuﬁtﬁtHibheA-oBB@chs @i9dse, GRS syndrome,
Goodiktiire” @gynmf)ﬁgm e ola] Dna i nf | ammat or
Pemp}gé ?ﬁ@% Q! Baﬁg{l“g‘ S%F ng ngrggéhl% gp(? rlgveeilflgnm%ﬁ $P%n
% PR fsen Sﬂ?ﬁlﬁ’gm@fgﬂdh@mhl@s Gscl{dBk pYmphigus vulgaris,
pemplwﬁzgﬁlé nemgugls mﬁ%f@ﬁ&ﬁﬂ@ﬁﬁphﬁuﬁrﬁnaﬁempﬁféﬁm .},§tf)s§%7
autoinfii Rlobribrathie USitdr e \emat osus, neonat upus
B e e L oaPES BB A S

NLE), lupus 1
medlat?é/ neahr%E .ne ?Wa%tﬁprﬁ:é,gﬁ]pf{lemogathl@e]}@mc n¢urgpathych |RUIIM C,

polynehr@p]a.tl]dqg naﬂgM—lmdtatea nduepahy, thﬂinﬁ&@i‘ogema (@ldgﬁﬁ)ﬁéd% mgbcgéﬁla[]m}arcuon

atien @}ta u 1 ) 1
patient§) Ry n&l-gy 91@1 & tgllt ﬁgo?ggm% rggcyﬁ)gfnllo W{yér@%ﬂ%@ﬂ;?—traxﬁ@gpqpumura

(PTP), 'hcﬂnarlr{ 1mg|1 prégocyfg}eplp tedauoiymme prlimglingbetias) throabb&YtoPamAREeh as
idiopathfp thtyartbecytopénti pﬂ@&ﬁ kIﬂ“B) lﬂihﬂﬂgt:l@éﬁnc dr Q&keﬁ'i‘dld glicnmglmdn s€ase of the testis

and ov Lo
do &ﬁﬁ&@ﬂ?g%%mﬂﬁ:ﬁﬁ&&&ms 3nc¥\cﬁi gla)n%{:/ grir%)glgrpﬁ@go@m hypoparathyroidism,

autmm_:TXrFer sensitivity
§ Hie 91§eéges mtslgqygtbxyqn@;gq 8¢h as and@mo@3hySoiditis, Hashnnoto s disease,
chronicdryaqiditisqHrBshiaBios tlh}’ﬁﬁdlth)s(}i |opéﬂbdcytm%ﬁﬁ1ts %l:tglmg{ugentggrm 1sease 1§ilopathlc

1 ; 0 agr anu
hypoth;léd yl%gﬁﬂgg i as%1 po 8/ 'H]nﬁ‘gsy\’ﬁé%ﬁ pych @sglut()qnﬁelpqmmgndum sg'edromes

vascul 1 t1 des
(or polyglaadulay enderinqpathy tyndsoridsi prraseliphgicp@idyrya kngnuang REYIBET ca
paranecglaglic g;lnaﬁinesﬁ's@dh|as ﬁ%@ﬁﬁ%ﬁgme%{gtsyenﬁroam o éog?_gﬁgerr? s;//nedfo%?al stiff-

(includi ng Kawasa
man or éf@fsp%}é{;ri Sé/ndS me SRR élsqlcg Ay allerigic Pl@eml@]dm%)l& or encephalomyelitis

allerglcaha]né p}@gr@'@ﬁptaballp@ic ylazeﬁhelbmj?dhﬁs (E%yééﬁ@rﬁéﬂrévﬁs stoh as thymoma-associated

myastheRi@ §Fa0ib, ic LR thr d 0 sensitivity
vascul | ti s, s%e%%&cyeﬁré)én ¢ m% ?P&%%BPSP‘EI?‘%‘S mygelenys NI Aome

associ ated vasculitis, such as Churg Strauss
vasculitis or syndrorre (CSS)), tenporal arteritis,
apl astic 20 anem a, aut oi gmne apl asti c anem a, Coonbs
positive anem a, D anond ackfan anem a, henol ytic
anem a or imune henol ytic anem a i ncl udi ng aut oi nmrune
herml yt| c anem a (AI HA) _pernici ous anem a (anem a

edivggrvessel vasculitis
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30 aut oi mmune pol yendocri nopat hies, Reiter's di sease
or syndrone, immune conplex nephritis, antibody-

wore@oaseed nephritis, neuronyelitis optica, PCT/US2006/004232
pol yneur opat hi es, chroni c neuropathy such as |IgM

(Omlaym@w Rad i at ed peur opat hy,
Chron I Lo ﬂboggl O rgﬂﬁﬁlg tlﬁl)c mot i “%‘é"@atg‘y l?fﬁl@& & Fy#frg e, autoimmune hepatitis,
dkiassh l}ﬁ%l e b @xg Cellfhglyat@sXMIc@)twe hapextid & A@immune chronic active

hepfttlm‘, Omripbdid intetstittaDpidaLN 1O A EF) 15 n@HBlR%tﬁ, (JTP) .

Guilh@Sar LABSHU Al LR éc SR ooy v

s Lhronbocyt openra, i) T5PIHARAH- 'Swpqﬂmﬁgﬁeemmmtm Bdar IgA
emlaH)ISIEJ REGEY P‘ij BT 50513*]1’}@“&800315091&1&@@&&% Gnteropathy syndrome Celiac

diseqshy mahomgetwapemuc G riUEI0k e . chroni ¢ or
cryogiglﬂﬁn HJ Emyl %[0 g ; &L@ di's (eogz;l;@) frré tﬁg s?r tdfogathl(éW&JGOV ary
rnclu Bi rﬁaﬁfﬂesc GPEHALD sLOa Rehrigls pisrase), orenaryprtbrirBksise,

a”to‘l‘izﬂﬁft %W’%ﬁﬁsg Fushrps antpipopia @iy ﬂhlsedteS(NIED) t@h&%ﬂrﬁ}&%{é% ng loss,
opsog O MFdcldBusQY RIRAS &) 50| IS suc
pulm@ﬁ% AT o e s LY A Py nslasos evepmps,
- Jf:) It‘:‘% ‘l"%\é@ﬁ?’ Rideses: %leltltﬁyerr@nﬂantqr@)s lymphocstushbaepﬁnary
MPhQEyieHs, whie xscluchummoamarmcemmyﬁpm,cgtogg@?agegrgn gjg{logg%q DS opathy and
mondammgimﬁ b &f'fﬂl e e nifica oy
dp tﬁi)l d gnﬁ}{ 9 si% 9 “Cea%‘g}]%ﬁ’eg Eﬂ'&f‘"og‘vﬁdﬁaﬁﬁmi lastic

as aut orrmmune
syndxﬁ% (:lrlamqgog?@xﬁﬁ Séi‘ﬂ‘d’& £DHEPSH Mg eins, aophnhymsytd dedes) deafness, blindness,

pe
T loﬂiaPm@{ﬂ"@igﬁm@OWﬁ‘ﬁ lbﬂdTB@N S, 'algﬁlln ggﬁaﬁlgﬁ%g]?}t;ﬁéﬂa dcal segmental

1 m@ﬁﬁs@ﬁ%gp Fa§$) i
i: as 4} éjf X &’d‘?%ﬁ?e Pgtr (=i g’ﬁ “YSrrHuY C‘s???fﬁrrnﬁwutomnuw -
p ical disordex, fi rorﬂ@}géaoﬁulgg)h@ﬁm faibne Eqhldt' Qslﬁ(fﬁ&rhé; bcﬁen&iﬂi@ Rastric

tr
atrophyspreseilile dgme@uaeﬂﬁhﬁfﬂhlatir@ Hié&lsds Edcﬁ asoalﬁtoﬁxgrﬁngg%g q tlon dléefafe[s Frg chronic

inflanfbhat n UfQ
fl By (thgtg‘l Qﬂ% ]éo(?%e ageglﬁ B‘ﬂ)h yhgqqﬁﬁﬁs_salgg@@; #dpecda areata,

nia
CRES%}?%EI%% %ygm@s‘lsa&fygaud @memhdnaersonﬂms rAgsnatifit), @elerodactyly and

telangjyetpgia) maBtaodiicMale DRSAGER TSI, MRS O 5&1(1
o C 5 %h ggv/ealésn’gtgﬁase ﬁ/é ease,
h m§ty rf@i’élo RBurfrt M &r@x{eﬁs 42%%/ %%gﬁor%p@ﬁ-cmwmmndngme

Cush1 sensory neur
I§ﬁ égﬂgﬁw é)ll‘é%ﬁ?l‘é h@g a&qgglggrmnﬂtoﬁk&ﬁ@itlk 'bbxﬁgn Iﬁﬁ]{h%h&anguns

Alportly @X]’Qltomb IaB/eolﬂtlkJ@lQi e amﬁﬁ@él\l'egllltﬁ an&b@o@%&%veolltls ‘P‘g‘ﬁ 1t51} lalaqlsege

nsfulidh Qs atitis or auto
e a%lult ? I 26 &to%y malﬁr‘aplalsﬂ“}ﬁ“ésﬂss’fXPt“}%““aéﬁéEmWmeasy {takimys,
aSpergB‘P SHPET ' P Pdsoresh Ciplan’s sndroie) dengtiel aﬂsdalldﬁ@temdo oclz}l§laFﬁbmSls

diffuse@utérbtitiali patiBadry ﬁaré"s}éﬁ%x@tﬂﬁl lul%q{bgﬁll; ﬁﬁlmonar r051s1 liilg%agxllc l@ﬂnary

fibrosi 0 ERAT h i gpat hic I 'gA n€
ibrosi S}Erraf?)gogllts SeXJoBhtlla gerg hFIP%leSyatEIP ptrdﬁ.@gqng erythroblastosw fetalis,

eosmo%lﬁ Eﬁ?ﬁtﬁoﬂﬁumh oYn&omea BdlOs symiinge, L INVEC TS Q%IlMChS&X %?&(i)cr@chtls

heteroc@@hik aﬁhdstﬁtic GRY cu € uchi's' ¢
S&i (% tgpglr$ ?:? agﬂf E yelglrs nocp éf:h@slgnp Ryrpura, human

lmmun&%}' «Héngy vxrus é—gg gfg(alr)? ﬁ’g]ﬁYll'alS 1n§ﬁtg,qnmaqd@pnpg§thb/ Al heiger's disease,
parvovigys préqcm gr,lbe(llAlngIs 1dﬁ®t}lon(?ﬁi§twag:uﬁtldﬁls§ﬂﬁﬁ1%3 conghitQ %st:l)/a 1nat£cttle ry

EpstemEBr:lﬁ@?ﬁsglafecn@fU tng}n ? %@%rome a %E‘%Hqsﬁ%&gﬂ% %ﬂ}?‘r%gé})/qlie@ga@ s chorea,
post-str c})tococcT.l & E]g B]P@ﬁg}gs U{jqithe. GryECt(xOVB) (abed Qbry:ik) OBk, Siant cell

1
po ymyglgp@hmch)srlrp efhtimaib@rty, cBronit ﬁ&p@z@é‘nﬁ%@(ﬂhéﬁﬁl@ﬁ{}dﬂeratrocodjunctwms sicca,

epldemlpuérg&g AYREIRY rot.ei nosis, .amyl ol
and istSC). € | rtgjl S, @leas ﬁ% ﬁg%'%ehrmc HEIPYFrHIES chyasegiephzoparhy. fremigp fablial
PORPRELY B &S, riipd apimmetindes nrﬂammexio@,rwdnclﬁlsc&}dmc obstructive

airway disparp nidicosts aPihthac (#BhtGbus st&ﬁa"ﬁhg E}teHQsngI% 19(950 al athy and

auwlmrr[ﬁ%‘f%%f?ﬁ?boe%ﬁ (ﬂse Cé‘/ﬁ%(& f undef er m ne é‘ﬁ’f PEYC e,

hacoanMEUS). “pETI pher al e, I%‘Vtaeﬂé@pltrmq endophthalmia

P %Waﬁﬂsa@ter@hahmh Ot @S0Gt RRlpkERAYial aGGA LA e
bl'i ndnéss,

fatigue S&Ifdfdmétihlfﬂsﬂleurﬂadﬁé: r eaf n
periodic paralys Fél%a qg&%ﬁg%ﬁeéfenson‘f"ﬁﬁlg @ripgloss thaenpoglapinuria
autism inflammatory nyopat hy, focal segnent al
gl omerul oscl erosis (FSGS), endocrine opht hal nopat hy,
uveoretinitis, chorioretigitis, autoinmune 20
hepat ol ogi cal disorder, fibronyalgia, nmultiple
endocrine failure, Schmdt's syndronme, adrenalitis,
gast ric at rophy, pr esenl I e derrentl a, derTyeI i nati ng

o
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aspergillosis, Sanpter's syndronme, Caplan's syndrone,
dengue, endocarditis, endonyocardial fibrosis, 30
walpdobaseed nterstitial pul nonary fibrosis, intePGL/U$1086/004232
| ung fibrosis pul monary fibrosis, idiopathic
gulnona§¥ brosis, cystic flbr03|s endophthal mti s,
Py e B 8 gl ieHEPRSMisePyRoNclspisipEigtagiraverse myeliti,

prmpagtlgb}pe@,lc myg el mm agthiokis, O pHtiadhih iyh@hatl&&bﬂm%racﬁ‘m%ﬂ&iﬁ QRreatitis,
such as. chronic

pol}F a%tcltjl)ﬁs Acutay ﬂgﬁe(?rg;gan %én%gumaauer\)ain s ¥hyre01d1t1§ acd]Bléeg éPqnic Iagophy, infertility

de Syl het erochroni ¢
”e( g&[ﬁpgmﬁtpm&l}ﬁn@fﬂd@a nonorpahgw@ﬁh)gnogymmhgq) S$CID and Epstein-Barr virus-

assobfetndditeassi; Equmfeﬁ::ﬂi\nlﬂﬁ Bdiety sﬁl@ﬁﬁl@ (Albmggfhke%e?&g}yas Lesihmania,
toxit Eh%HﬁSSyr(d'r_gm\é) fo{)1 )}Jo%%ignfgcpohc},}go?ls §1¥od négexgltjgiéatxmggf Tpfglllsvlé\l}qo?ylfsadhesmn

cardi ony
de figignein d{n{nw respbrs Rysepiated with aduisfambodelapd hyg:eastsmw&&ﬁ:ddﬁﬁﬂ b)Od'ytokmes

and Wynd;hmyeg disca R Gl@(ﬂhB@laukf)é&h;%kab@eél@&ﬁﬁﬁlé (r%gan 135?? m rlorrrlle % 1ger1

Evan S syndro
antlbog)gl ag'ng{ (? ?tu rdg seasgyaglgéﬂg g baSﬁJBern Iaembrane dlsease allerglc neurms
automj@pe gql)fe@;btsrwmj oophepitis; priniagy, myxbdetniao@ingHubd drophic gastritis,
symlhhhieﬁcﬁfpﬁkﬂzﬁnuatrh%&@ﬁc%ha@&%&ed CB\?]Q&I%C ff'sglresd%eas aeghrotlc Sé/ndrome insulitis,

itis, giant cell
P"lyg“g%‘t“ﬁe ai RopaP @"e‘c"% ATBRAEY: HW@P%I‘@@@W@WFWY@W@@WM fidulg;onset

1d109@@}cé|ymgﬁpmd}sm (AQIH) alspecie @talis, @jbited eiﬂilsmyopathy epldermohsls bullosa
acqul’éﬁef (@BQP Qéiﬂlo'éﬁ}%dtc\élst&ﬁ)car&@ 9@8@%&' ndpoe h fn{allry%flerﬁsbnggﬁcgggms,

nephr opat h

e
purum’lt OhIéOrIHDLglﬁ?néB&Slf:l& aquggpr F}ﬁ‘j’nﬁfrsy’us‘tfseﬁtﬂ?w frag;plommﬁgn; ¢ryphenoid
smuﬂltm anteosimpHilarghred dionler sB¢hal &iﬁllnbﬁhﬁla pﬁiﬂfo@d’ﬂi GrieRvh bimbinS,

eosnﬂblﬁl%ﬂya%la%%rgb%e L%kd& scsgzdrr% er %po ¥c eg‘s?rf(g%hal% pngumlfl)r?la tropical pulmonary

[TBIH-?tIS arterlosc
eosmgghblg 15 ﬁeélglgmc asmlwswgll}q@mr gpgqu@mamet@lkfng eosinophils,
anapljilas B Fs@neg@ivy spghdyobHhiin@E] palyenaol:ﬂhélatufoﬁﬂmﬁe §iAler RffoMhiEoholan gitis,

scler& Qﬁﬁt Mnmnﬁlcoc GRAUK gglayls % rs (s))}ngrﬁ{r}lg etrral:'lsgﬂtélpfpﬂgenmaglobulmemla

£ $ ca erythema no osurm [
RO & (4 ‘X‘ Oﬂéﬁl (}5{109 i ngrom@ Hﬁa’éﬁﬁe]@ngwfﬁ@m guemeyrdisodes asfeelaed sith collagen
discagehbeimatisnG agurdhgivamiitedss, Q‘Pnpﬁadghtﬁaﬁeﬁﬁmc R §IQ[(‘)§ Wi &ber I’}&ﬂ&i’gﬁ]g blood

WO.2006/ 084
Pressllg%l_ ?e?pusz 00%?1811 ocgr%lgH(gnsan ecta51s tISﬁ%ethjg.rg ﬁ%@% gmeglﬁx] hyperalgesia,
cerebpy {siherpi. aﬁféafeaﬁwcp@panyx%wgmaaon slergohyuetsenisivisy disorders,

glomermiprepliritiods ArepdrfudMEihjGS, @éﬁfﬁ&&'nﬁury b rﬁﬂ@a&&f%l bxddtfgpésts@%] Q!ermatoses with
all ca, oOrc

acute mﬁgﬁﬁ !tggﬁa ngn%ﬁ)éﬁ{sgaglht«g ?urlﬁ%%t ]in?l’%ngltls ﬁroqtl%}ggatfaé PRATYORY systeqp {H{Ignmatory

dlsort%gfoqfé]iarrﬁad @a%mgzﬁw dl(@;brsmannlosftetﬂayﬂfﬁmn-dﬂsdidw&d syndromes,
cytokﬁle‘-ﬂidhde@dm&@ﬁﬂ:ht@ s@ﬁalﬁsm&maﬁoﬂfﬂo‘nk tnltrgc?(able%mﬁxgtﬁ)n rPIw)/ehtls

a non- mal | gnant
P “e“mgé“ﬁ’%gg T BRn i B‘g‘%ea‘f Bebarp Gpgrschdarien yauplsels, eptic uler,
“mmﬂﬁ§@5§@@mﬂ@@GU|red i mune deficiency syndrone (AIDS)

P ah3gekitit &n@ﬂlﬁl@ﬁ§ & h&%ﬁecﬁﬁﬂlaﬁcg):o?%%ﬁés ﬁflcrtll\%nar Eragmarﬁs t?lereo? are used

dr
to trea? M%urﬁla?o%%rtmgl a C}JB ieéF ugnatoxp 3%% yisEmicdipasrghematosus (SLE) including
lupus g@flqlt@ Eeeeyer’s flipaneniefllmesporses d3ssH Gle@dtR6lcontid, hho%&ki@ e and
thromﬂ&!ytﬁ;)é@lg plﬂ'ﬂtﬂ@(lﬁg r}%ﬁlﬂ)OYll: Il]yobgf:?g e grpil ('Jﬁfy)& at?tl)urr]l%%ne and

thromb o ng‘ ‘%t leS di seases | nVO

i (ya%% BJppleselprpsisincdie pamser rﬁmefrngg M mmlmIgAamhrcgghy TgM

polynzmpatbadyyasmm Sevis)ANIC Adisedia@dh $a|@@ﬁﬁfs5 diatRids m@h@QITREMEATs syndrome,
Ic neuritis,

Sjogr @§)@Hi%ﬂl¥: MP&[}?O 1c§ e a?%longzr odlgglﬁgﬁ,l tis, primry

aut ol mmune po yen ocCr
ny XE HEFRCT “HatS P Ak viatiand pfersgo Yerspenticttiegmertt herein the object is to

slow deymtateht no€cuprhd tﬁ@étm pﬁtholBéI%éﬁ@t‘idn Gr Qéo%o%?&?%venme&%gnce of the

rone

condm%f? ng ﬁi%{e!:t\{sesuéclesssﬁs Oﬁ én q:ug}lleqlr{rl}.{ng Eillse(égfoir gﬁ%%ﬂaﬂosnwe B cell

I nsu
neur opat hy, aut0|nnune pol ygl andul ar syndrone type I,
adul t-onset idiopathic hypoparathyroidism(AQH),
al opecia totalis, dilated %?rdionyopathy,

epi dernolisis bullosa acquisita (EBA),
henochr omat osi s, myocarditis, nephrotic syndrone,
prlnary scler03|ng cholangltls purul ent or

ey o

e e
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cerebral ischem a, and di sease acconpanyi ng

vascul ari zation, allergic hypersensitivity disorders,
w@bk@aesebonephri ti des, reperfusion injury, reppCt/UuS1006004232

injury of nyocardial or other tissues, dermatoses wth
masd a? i nfl ammat ory conponents, acute purul ent

rﬁea“%tfr tr Zecgiying,q herppertic ampus of 4 Bpragized GRAtimding antibody of the invention
accprding @ themtetipds of dé presedt &fvantion) €d k@[ec@ﬂ%s@ﬁﬂvﬁ!ﬁé and/or measurable reduction
in o %én@e‘mﬁe% }ﬁoxg 'sél% g(?srgg\ptogs c% ar?yu‘iar glsela%kl]?oﬁ ‘8‘31’“?11& J%r Sapeer,

fr ansf usi on- associ at
sigryfigant ggd t‘%t/‘o“ i3 hg pembepeficengy c¢1}q P aémtOf ﬂmcan@hqreﬂn recluction in the tumor size;

inhibiritrr (A¢ tskdl t€soimia Eitﬁﬁfﬁfﬁﬁnfeﬁfhbly BYH)| ok tubnSp metasta51s 1nh1b 101}[ 1o some extent, of
etic

t
W ‘i’hQ:%Lg% rn*lé’ % hof r mlssmn ?{18&? rrF]Ze]f | o?fprgcfﬁ}ﬁétr (me 3§1p%{e ofﬁ]@m/rp@oms

e-arte ry S or
ass%’laf&%}”“h thwwfmcwwsredlmmn@mmm mar@kity,sind i3hrokdinca{IR Guafity 6f life

issuasimRedit e Bf tSe si énh & SW}‘J off G*sefgdéqna? Rtd tp,?eﬁltl b? %e?ﬁ%nt Treatment can

her eof are used
achlra\;éggérrgp ete raspons %ni]%F% dg'ﬂ)é]eafaﬂ]‘ifé)ﬁ ?ll Ségnf Plsensert Gia@artial response, wherein
the sige pfthg fuiner is degregsedyprefelablp bismee Wi HOPaLOS b‘ﬁre(pﬁbﬁ)}ly by 75%. A patient is

alsolcdi}ﬁlﬁch‘gj tRgked i tﬁ@b‘a‘ﬁerﬂ @:%inég%é 2able s%%? ern ofe crrtesrllon e ’h2H7 antibodies of the

mventa)n ac%lev?ﬁ ggq%/ WFBWHHW&&@%?@RM@%@]@B eqllsﬂ:a)um P ﬁj% pdetelie. In
preferigd m@y{emp greatigenpwith bl aatifodid ) the MErﬂbMUﬂﬂa@twe to result in the cancer

patletnrs] BQEQQ?’JSQ&%? & théwlvllé:'éx] P rngnﬂ%%rte% trea I‘IPCSI’!AIPI%PCI'GEHY Sﬂgf‘tﬂif moge gmferably

, _psoriasis,
one %fér Pt YREEFSIEY : Pélgow YRS 8eshiEnimsntg Thept @ramamﬁor assessing successful
treatgeny @miwamre‘dmvramhd didedss are tadil) @le@GrablBbyl bkt prodB@W RIS 10 2

physﬁ:)éﬂg{agﬁfgpnaéjsgﬂfnql% 28 syndrone, Neur onyelitis Optica
omer ul onephritis. "Treating" or

t rA’e é‘%ef?B??f‘ga“b?ffwéVF PRYANEEBTI ap efoeptof angntitdy @p dtek bifective to
“treat” raa it asepon disoutiee ine sobjéch €n OB pRECH cdtnﬁertt% the?eip@dﬁcad@ \éﬁec(l\lleeaﬁl%ﬁ{t] lf the

drug In‘fay fé@Jce k! ruﬁnb%m carn@err ge?lts du&qhel'gumor 2§ ng it I6tn%x?o\{] fo gtgp‘le eAtent and

P 13, der or E‘eevent recurrence 0]
pre e?ﬁ iSaRcaneer celf fatilgation pt Ryrivherplepgapsg inhipio .. agiovaty b@ienkin @nd
prefeghbly elam)@unpt Hﬁtawﬂnlﬂﬁlﬁﬂots(bn\éesx&t GiSthdr tVRRPRRLD R4a04 extent one
M%%QIQ | t
or md2 ggeyr apout %S%gs%né%gd Wlélﬁrrga(')ali% eécafﬂ)a glltlg{l ﬂf(rj ?r%lgxlng,y ! ?n the case of
an aug) r‘ﬁ“f“ﬁ‘& 8’3‘7@ agsf the ﬁ@aﬂel“ﬂ?@lme’ﬁﬁﬂqvmw df thepntiwdy drethemtripddatcaive to

Hﬁmthemgme&enhmmmyamkmgamethe subject shows observabl e
absence of one or

an %e araﬁﬁt? g&r‘}] %lgessu}%p ffdcﬁgg %uc%esﬁ é’P tbeé?:o(epté)a hg{xeoﬂpsgé\&lg &e knopp to the

nore Si
phymg%)aﬁfﬁlp]ém tlrfe@ppr@;alﬁte gigease. §|elgraillf itte @htsiciae oiskill I“ﬂmobeoﬁrb(Elctlon in the

signs Andrseptod of 3 Bseitic &ehde SPzszme@:Q%%ﬁ&udg rnecilgh%rr%%cﬁsease £10g65510n

tlmelrlge%gl%rl (gtnbl &setsrée tunor size; inhibition
nt and preferably stop) of tunor

rTEtTgPSﬁ.O%YI@ refprmpﬁetcrlmiymnhmnsemcmx theiﬂﬂlagnﬁﬁces & erhda Db standard
medicgl 1oobdiies | fdﬂ &Ee@ﬁﬁ@ trlaaﬁnén?é'f‘ﬁ,ra& @Er%eh&'ﬂps Elstgxn’tl“A %‘Efgr/ R! Theiymp%omas

nore o
e mﬂiaﬁe@%wﬁ%a@r beven K apieban o dLSiraemistiary
Staging el Freatnent gyﬁ\gbn Hadpitinls ipmgiosanendp. T0pon2ed-1 43y, 119f1~1e)ln&t£l§gy Basic
PrincipBS&RPracRe @é | e edftor urchi ne
i <1ﬁaﬁﬂ$ &?%d%&%ﬂﬁl%Bu?%ﬂpgo”ﬁpgﬁ@ﬁ@ﬁ@m@dwdRm,

cand o BB G s
5.1 P%’fl%Lqu@% ngaé 72d1§’fll3ﬁé@6é$n Hem@wa&and)@mapm
and szpncw 3rd gl goiBnao bt ol udity)., ChedchiR LAAEddnd Phil RSP S0, Wher ei n

1 (ja(ghﬁe Eér%&éeg{fg%n&gssﬂlg%@ gac%gr s?c%gsg § tr%aet%vt @S/gauetcrﬁ\%gllg%/e og%{toqglrg&e
relate Seasp g/Bl b&gjﬁ’é}ind(étlh%ld‘ﬂl?l@a’lf gkd]l in fheta]bpeoppae digade. Gxpally, @aeRSician of
skill wiit ladX fer retiusia Qthe sigils 0 Syn§pidnds 6f th@s‘ﬁemfrctﬁ?seargg r’ﬁZ‘ E)Flg\blggaée bey way of

a

exampt, the invention achieve > 95% peri pher
cell depletion and the B cells return to 25% of
baseline. In preferred enbodi nents, treatnent with
the antibodies of the invention is effective to result
in the cancer patients being progression-free in the
cancer 4 nonths after trea? nt, preferably 6 nonths,
nore preferably one year, even nore preferably 2 or
nore years post treatnent. These paraneters for

e
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or nore of the synptons associated wth the cancer.
See preceding definition of "treating". In the case of
wa@apooansas4mune di sease, the therapeutically efPEUS066/004232

anount of the antibody or other drug is effective to

red and s tons of the disease. 30 The

par g’meet" éenljrh)s Qi s e, l@@%’%ﬁe%gg eAifodigtapd sheciigaB BT 611 and functional
fragmeptythereqf re pfed tOhJeatmleolptatasmhwld | be known to the

p hyBA Qsl a@@brﬂgtlé Kdt& }nmhrﬂ: dtsth@e ?’R Qt{ge%{g Irrto%t Irea]n g‘T ES? évtericans and hinders

ySiI C ian o
the gel& aCthItl%‘Sﬁ)f Tu}fjgrf:rﬁ giA (g:f:t@h\gheaﬁla b%dy ﬁ@wrbln’gtu@f systéveingppeiiddlcattacks joint

tissugiandecauses chRaic infierheition maraiesnﬂﬁlhbmkﬁy tit%ﬁiilaﬁtmah ithiQ tfdl; &rﬁé@ﬁnptoms
w&m&m% QB the ibi 3! bl e disease.
e ng I etfeeJIF gtggvevé es(s:l,}éEI ripe Ip oA d@ﬁlﬁ‘?“&ﬁl&%&ﬁls a PpEmie

dlse%fe étgc ﬁ%\%éesef fegts ia gthprdisguessuch asthahlemr Gdes ag&boamedlare@l There is no known cure.
Treament édindesvafiay oﬂ'ﬁ'ﬁﬂﬁiulrah@Q)ntsfeﬁ)ﬂiﬁlrﬁﬁﬁunﬂ%ét&?QM S &%ﬂ%slépgresswe

e ease i - ALl
ag n@P dls Ld %o@%} ng-gﬁtare dru%?é]glg Aﬁeén nggogg% Fovwgiter, many pationts

Comt’?&“ot& H‘f"F pryigadequate CEISIPQﬁﬁieé@Ifea%m festatio ns St agl ng and
Tr ekt Bf&lﬂédld@ﬁanmé) [ﬂsem(iﬁstﬂhﬁb tBerdpy HHJQ%@ witf D@ E{A np ﬁotrexate MTX)
es

aiv s Iriototte; ori g
n %%xcl)dga iln%i"; %’1 ?P}a Lin © qtﬁionra?%g%th gy fo fa li w1ng( %é,:l\g"lg}lf gr)cyclrmqu]@mqej Or, the

racti ce,
antibodigs; Cﬁrgléetu@fﬁén trepiyiehtasisstqphlise, th200 B paiatts W&l were IR and/or MTX

refrafaity 2lnd asBaoQStﬁ@zﬁ}:k er 1la-y6mh19@6t\&’1tﬁ el'ge Wﬁe hucn:].qmrPed E&%G bi ng

anti e uSeRe to prd) en C Basl Gy hrine
t b%ﬁé%{ I:hg gu%’t é) A t and %rfo}r Jﬁ)g?;da@flgeaqelay Etfélﬁlpxtabﬁglyge, dereascirpin associated

with L‘ﬁﬂW‘ﬁﬁ@l’ @ﬁ?éx ardigedeqtietedlot te sigH GRL sylﬂi’t&nsﬂﬂfnadlgﬁie&B §3vér9RA The RA

patleﬁtﬁﬁﬂ&%ﬁ@ vﬁﬁlftﬂe(ﬁ@rﬁ%lz% C@é)%ﬁtﬁ)%fy aleorth d"r?t%r eogg)éetther Tzllth thtment with other

ru 10 treatin aut ol amune

aros DA R s R eahh Gy BRPY) 1 re e mppriopmisatienad
prevraqSg'éialg‘édlSe&m@ﬂ‘é)lllig}ﬂntlrhdmelalﬁﬂdy@k fid@Nhadfan 1n§iéd;daie ré%dnle th BQHKotrexate
alonef 28 tre it @Ot al h@Rari g ébﬁ) b%tdglrg ?nti% 0?%%V%lg(!)sn i yne efm%odlment of this

treatr§eD {3 ﬁlefelttl(e:ntsd ! Slga & t

npFes™ 4% %éfe? Beﬁ?emepeqvwmmz@@mzbmdeg hmibody alone
(gi. bﬂ'é“%@cﬁaﬂémvd 150:0eD2h by abeithd 2hids RASHhbRRHAR (@@Qg i.v. infusion
days saﬁqv)f J,rqﬁzb},{mj]%lﬂbog;&gs and. functional fragnents

eof ha e used to treat ﬁeumator d arthritis. RAis

6use t O[diyﬁlﬁ Rl RN AL &F@@éf%‘e(walduaﬁgc R T8 FenipliiBitors have

been @sprhﬂqr thewepy 1o thit nmSeAmm\eﬁmHFoarﬂrdblta)ts@ﬁ’&ra@EtaJeH@pt @?Nﬂ&‘éL@)
S Own

nflix an i bod
Inflixdab tREMICﬁﬁE@f §HIIJ1 ﬁt‘fn%gbr IHW;%J@E) gr(?ﬁrge Peé'atwf sidg effecty guch as

1nfect10rrgl~'éJ Exge stem | nap
hdeEdY .d?“%tiFFtéiﬂtnet‘OPn freerfmetnr oppenbodimerd alsthumyszel €RAA Biyding
antibodies g bloginglly danig ﬁwgrﬁdﬂts ﬂlefeblﬁrd QML 18 exa?»x;rre% ﬂtttshnetr%rapy to treat

RA paitl@rﬁs{c th! g@uc'e ﬁxfe Irl@{}]?ﬁﬁtege nega%/g ald% efgéﬁtéﬁpfpencgfi W&%TW 1p}§bltar drugs or to

f nes S,
treat P§V§ts ESpiderefite eea%@e tq expegienge hiavieityed. . exdis: thuiipt Tiehuhinssdies20

binding agihodies ot Mﬁoélddnbgﬁnctl&)éﬁﬁagﬁ&iﬁsl RORE A BRES tgélt{irl in en?«!tl%d otstreat ating a
subJeck{t‘ng &Y RA wh-ggasl een eater% VH?‘IC e—fng}byc?r(ryiaﬁsg@nresponswe, has an

and non- st er ol
madequﬁeﬁjﬁ)agsa Weé@\gﬁav@rbltagﬁﬁf -8R patlénssd askes m’&ﬂipﬂce)éf digase after some time of
respondd) bri detelneneB Rt He Gnéifﬂégssu (1
n nd t@ﬁlgra@ eagllllj\%? énhlrblet%r %hogee

embo nts nue 't o have an
° d;myth% i e ﬁ?§8 fé 2 loXdpss ush asdetod O%@ PrigB ) tegagment wrth a TNFo,

to treatnen
inhibitp r st - | ine therapy in patients with early RA (i.e.,

nreinh Bkt t he ;
(ACR) crl a ;ﬁ%%ﬁ%ﬁt{\% &atméﬂ@%fi{cg%% nqm 1s%ase %ﬁ%{lcﬂ}&}{kge of Rheumatology
SR PoTesaeh B Enpreimi b bkinds suwtamolb ks dndn other

things. tTh@M g@lmt cade s@e0 Aded ekdhgpld, RER 8PP0 f)é?é’enﬁﬁﬁrb@ﬂﬁeﬁ) mgaréﬁlﬁ no
or 1n

anﬂbo@hﬂ@ﬁ@er@@%j %seME%efoxre fegtr%g k/l.i;kgeatﬂ,?gt \ﬂ%%ﬁgﬂi?)g g(t&th%rgg%%f evaluating the

conmbi nation wth,
bi nding anti bodi es are useful to prevent and control

j oi nt damage, delay structural damage, decrease pain
associated 20 with infla tion in RA, and generally
reduce the signs and synptons in noderate to severe
RA. The RA patient can be treated with the hunanized
CD20 antlbody prlor to after or together mnth

o, ~A 7
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(g i.v. infusions on days 1 and 15); CD20 bi ndi ng

anti body plus cycl ophospham de (750ng i.v. infusion
waelags/0812end 17); or CD20 bi ndi ng anti body pl usPCT/US2006/004232

nmet hot rexate. Because t he body produces tunor necrosis

factor al pha (TNFa) during RA, TNFa inhi bitors have
effignewef 2pfbady tegyment fneludaXrray Soofifgzschdl the Sleen X-dy wroneared toTdura structural

daniafd Bukh o 6618 erBHEMin@RinElpadd QiR PRk, éeﬁ%glf&& evafidted for the preventlon of

or nln;?m\aament mndg Saé\ﬁ?’ %%s%n alﬁ%ﬁrs%eés{fgnt Esﬁoxgxglr qﬁ%@&g?qe Oﬁ{ll\\/{.é score, SF 36 at
“mfhll?ai“is dfring IOILﬁffer teepthed e Ty AR eiitonin may frehudd 29¢mpiorenBten both tender
palﬁlm) ﬁﬂit BoaRdand J\&Bﬁenl'j&i%mmzﬁﬁjs a@%@mﬁb@ﬂéxﬂg at ?ﬁ[ 3 &gthﬁ ?on%i measures:

bi ol ogi c IIX yncti onal fragnents t ereo are use
for exampl &8s Hawqisew%b& a3 3 lﬁ pPat  RA

pat  ont 52 ga“e“m%g SFEHTAE U Yy ve o co
ef f eCt S @X §tfehtesr§gl ﬁeﬁllmﬁ eaJl]l d t’lg ca x%essment uestlonnalre
treat patl et s COﬂSI er 0 experl e a

t oxi ci ty5. @ik phesafeditas, ¢mr@sky The humani z ed CD20 35

bi ndi ng anti bodi es or biologically functiona
ThefACRPRremt 9 atelefinedinalpgsla[Peferabiyeheipatiénnis adnigittbredan@fnount of a CD20
bindir; g%ﬁtbbtggaf fhe indbHRbEG ok f a8 évgg lefagt 9 RoRA¢ %IQ 2(?I gfcéfepa%l?l at least ACR 30,

a _TNFa-i nhi bi t but 1's nonres

monk S 1 ol R oA ARG B sk ACR 75 and
higheiTNF- | R patients), or has a rel apse of dlsease after

oriati is ha stinct ra aphic fe est somal arthr1
Solnﬁ Ilidt gﬁthgr hal lﬁ‘ﬁﬁgﬂﬁ%l trﬁ[ ﬂ%%ﬁ% ﬁtgrd |(\)|Er2:\ F] g‘l O+01n§er081on

kely to respond
a“dl"ﬁ‘t FhAE “afé‘}%‘tﬁdﬁfh%t'ahtaﬁe bn‘hﬁhalﬂz sepFreens tvelb athe aumantzw @P20binding
antitghdiseof e driveraisn &6 boOwedliO BRTEnt tR jbidl daknhe by RALBRBlce Whdad sBns and
Wmtmﬁaﬁﬂ%gm&aglbltor One net hod of eval uating treatnment
ef flcac% RA is based on Anmerican Coll ege of
RhetfEPBFagRFet of thomyenenit aspqtied ofifhiing SHB auue septrftis by administering

to a pjeaauticaapetronf thd dFpFdBY emﬁﬁﬁeuﬁcﬂllﬁeﬂﬁiﬂi% anf0fl osmlnlaﬁfkd CD20 binding

) 8oy DR 1 2O e Ryl S Bl B s ot
SLEDA K & eightsg ipdex pig4 c ngrrm 49 Hjoratery aqrmtprs khewrfo correlamanith ilis@se
activit@ fwath @ niifiegiadl Emgbtox 0-903. ts&e@ﬁ}aﬁ@@sfcuﬁ/\& tT(h‘m PhAcC el tlgfagaﬁlc agent for

systerﬁ%%gré%%%ég gxgkg.\rrgnt %Plfl]iOIcl: ac heug[%g 0ﬁ¥ %(%)20191 5 PI' gét %fﬁscormg
metqoﬁﬁdP%éB%AIGéyor@é oitihgylies mﬂtéfss‘llalkﬂed BNAR bilierayo @g real flares and

oﬂueluﬁﬁﬁestaﬁorﬁ e0hfis. Phiicd© h%@bln@ﬁﬁﬁﬂ?ﬁé%nt ﬁbeh%ﬁor&f fgﬁingrt]o renal
ace.narro Pat1 ents can .al so

ﬂarea\mq thS eP rgzd ]@P a s1gtnh cant re gxf]]c?o'leolﬁcr%fe in fff”"} %FIBQFEWF\ PI‘OTC]H or blood in
the uapes af%qellniltwy bras eﬁltlem p&@eﬂs tah bhmegsdionkve@ué stinekaanttedies and
anubbcllﬂ%@ do%&&ﬁlﬁnde&b%@ Seddinfents @FSL%ﬁnéMde h1%1|1 Bz &%{cbggé?squldrn g

t t. Th CR 20 t
excid) ot (! B g TRBrm Sisis Hp PP oo Sete te

“Wmamdﬁ§m@m¢@MwP0ﬂﬂvecount plus a 20% i nprovenent in at
l e @ﬁ&ndﬁoa@tﬁro 1Rd Q}etal gﬁ)ﬂﬁ!)f dﬁ&@éyd’fﬂﬁ: ém%[g 1n%‘ud19£%nkﬁ£§ntg §pog<$/h1p S,

vi sual_ ‘anal o
o SHA HUSSE o gy v T Pmeteymeedmsyahdased patint and
physiglay glpt@i awkmeglmmailngaaﬁsess ment of di sease act ivity
( Vm'regéhi tdo\tﬂgcluﬁatﬁt groﬁgllﬁtgly @gﬁﬁé %trl]eg Is qug) system vafgﬁ'%(liles Eave anti-
“"“”3%‘&11“80%’%@@@%@9%?@ ingoppe @frthrespvdltrphﬁeaffm Sl anedium Gized
vesselst Wegbedris Rachl@ntds@qwWas, |nycrosE’JpQ:fp6fy§Qilt}é (thlﬁan@ @ﬁdrgmauis Syndrome

(CSS?l gmemvglg Ho@vg asa&?l @Km stsoc1ateg vascullg%(%g\\/é bi ndi n g antl bod y of

I nventi o to a at least a score of
ACHRregigent pifigfcp fo progjasigtis asesest by ACRtoB0g chargorie cljnicelsensdnl yymptoms
of théddisedse ﬂletldlr{é@ﬁg@man%@&aﬁ@fe@s&%%?é%&)@ﬁ%ﬁes ahd ILsgl‘?a@lE Aé%zl%everlty
r ra as an
te{TBR S BHES PRtk firam ARSI (156) &REPEP ST e P conditon, The
radi ographic features. For psoriatic arthritis, joint
erosion and joint space narrow ng can be evaluated by
the Sharp score as well. THE humani zed CD20 bi ndi ng
anti bodi es of the invention can be used to prevent the
JOInt damage as mell as reduce dlsease S|gns and

N7 _ a o o, g, o "
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to a subject suffering fromthe disorder, a
therapeutically effective anount of a humani zed CD20
whrevdiosges ant i body of the invention. SLEDAI scRPCEES2006/004232
provide a nunerical quantitation of disease activity.
The SLEDAI i.s a weighted index of 24 clinical and
PsofisR 8?‘5?%?%*%‘8&’3%‘93@}2%‘1 GPrRidingansibady ef the iavepsian|suct isiw@lBv511 can
be rggasuired iperjodicatly tioughantretiie@ah the IRES afdfog Caib QR4 tosiﬁd?cagrtﬁéﬁggree of
1tch%§)ﬁ)%n&d~;&p&1f%¥l£?%ms Novel therapeutic agent for

sysitem c | upus er ermat osus” in Current Opinion in
RhetATEOPY @?PGQW“ infusion 1ctDR or inf@tidnerlatsbympags witethdhOHlS infusion

of alﬂmcabudeaanddﬁ@h&€ &nipfighs vaﬂ@tn's@@ﬁ’t?' &l g@&raﬂ? b ¥e€er§l§1i@ngl§e%lcal

leﬁ Y cause. ren S
intel o?é[g%sg % tﬁ)s ? o ?lutf &P uage nng?l (Z P?t riu Iﬁ‘ﬁ geéi:rgr&fllls@ 2% pqugfédxytlcarla,
head@?‘@d%r PRERPEPEB AN dieedenn i[tt“@lﬂé te degirable ifamehe tliseascaratent e @6 of the

presi in@éhtibrsto @tfirhiASidfuAS BacBdnd M d dnGR or H’EIEIRII’ZQQH]CACIQJI‘S% eyents, the patient
urine pr oteln Y d

my r&%‘%e% i C°“§‘E‘g“}l§l@t°g¥gﬁg%‘il‘%r}’lé’%ﬁ3 grthe aﬂ“bsepdwq“@ﬁ by, i)‘ﬁ%rﬁpelv’ﬂcs}ly
effegtiye,dgse 'Iﬁigmntilgqurga dpfs) Vil belogerolian eha tHenprati@Ry efbtive BREioR8ndition
the Gt 3 %ol hiBRMoeSest 0 doubl e- stranded DNA. Treat nents
for SLE include high-dose corticosteroids and/or
cycl ophospham de (HDCC). Herein, a successful
t r Qaigﬁ[?nt of I upus woul d reduce flare i.e., reduce the
erlt% time to the next flare.
By“id o%r‘{ ¢ ‘8 %af‘ﬁﬂ g & tatad apd dacigpgeleypnt ¢ tasrtopiag that @ physibien of skill
in thj: lqlﬂvgjld Yerfantilipd witly tepkipbdigiontje Bp@nahyiil bd BminisREQ ki @okae that is
efﬁcaﬁduhfok thé §ea§1{é9t O@[hgthﬁhlétlcglvﬁlggﬁﬁlmlg{’ﬁqg} cqce thd Lf%lélg e%tss Sic;}fe%ﬁsued

dosal e(};n %val dated pati e
@ﬁ FP As¥d %esdffé t 2SR S YL et gfthexﬁquqe #ee@aflélceﬂlonodulatlon
deSlf%\S‘@Lﬁthet faggors fapmmomhﬁatyebxyn of 5 pdfihetahe patients with

Sy %ﬁf&tﬁleﬁf @ﬁ&xlélltbﬁﬂngﬁesdlég ngsv ﬂe oGy F to meg]ulatef thet Fieptof B cell

smc antib I nto one
deple%(g) n‘%g‘i"lg%%“ the qisspse FWZ? glﬁﬁwr]twme@ﬁngqog wdhe indivddzigl| pgtient, by adjusting
the dyfagpen @pﬂa@lz@iﬂﬁﬁ ahtboBdt BSeSdepMioh ,carfBuCcfo@sSrfégﬁlv@to be complete. Or, total B
cell d@ﬂ!&ﬁbﬁ ngj/ $etde§re(§ MP lﬁlal @JAQ}K { 19 su%ger L?E:Httstrseatﬁ‘l\%%l% gxu Hesfigegn

col L ect] ve nown as
a"hle(’%‘}.’\{‘))l’am&@e?#?“@&t %em%@meaefy chelﬂ deplytimiisa fesst 2a%%, a6 SROFS Wss of

CD2Mpyositiorh telis iemgn ehange t the lﬁhlsdhﬁki el beﬁire&&&n@ﬁdln%ﬁ%&%mems B
cell letforﬂg 2%’ S.%@%Séﬁ)% EW % %% or grﬁ\rter lélr ﬁrablé él{;%,cie]tl 9ep§ael(?s11d%§klpﬁtcwnt to

nal GA% change$s and Psoriasis
2t 9 o5 e figsase, s Piaghly toSllavjstedim sitsrad smpmins ORGAsticular disease
underyeamant@seniidrd préfebl R s@b thB@is&Qndl tion. The 48 WO
2006/ H8424 1, 152006/.004232 soriasis patient
treat ege %ﬂ]gg %nﬁéeﬁ |CIS%C ?@atbonfﬁ VG A3t thsgbRepetc plfrgtiveness
of tretment i FuUGHITRINe fiseasss ¥NR Bbes/ds Ati-E209 (peHTrel@sud Righximab) ranging from as

low apBY hehi t€ Alidsy/oftt igr(gw G acilf BRS8N fopﬁanDﬁb yl.xcﬁééaelnd WA RM6312,
Examﬁl‘é Qg)e In ugr%:ﬁ (rjal ttlg)e ant1 gxlhgs-avitee?e atd{l]q%ﬁ%reeg %)ietgﬂscfs)chmpﬁfq%@hgagloqqﬁytwo doses,
SPace% %étrtweweés fmﬁrt |Exﬁru@¢seﬁreglelaretsuu¢eﬂ i@ the unﬁdasmemgﬁtehm@die for
humaﬁkﬁﬂmoT&tledgf brt. i rh&irrfa&ﬁd akihtfcd §1] e ') f(m@ang 51 oaeas Fa)lte mg per dose;

ti.b vary in sev
total “%‘gen"é r §’|d11¥"§/m Ef’é oGP ! R e medionldrs di6E poh o o7 ks 67
in ta]l‘pﬁ@gté 2gyAPnoiieal dese birde mptat fok 20 K047 ih tam)iﬁeﬁi) b Q500 ) me (total dose of
~550 i‘nlg/u;z ledr €0 iggzs‘ﬁﬁ tall GXleht) S 5'x96’60§neg 0(%%&‘ e (%f &‘fo /‘%@ Jor'a 70 kg, 67 in

ronchos asm an

vl PR3 100 (R Seeser 0 e f¢fet7m9&3|§7 inftalltphient), 2 x 1000

mg (tq!}r f®em~l 100viegiin® fona 'YCCkgWWHh 21l §zﬁ1edt)’1 fAdsdcRbF tﬁe@@ﬁgés Qm%ta?t;gpde letion
verse events atien
oo e o e Y Yl T b e ancbody. At
dose(s) of the antibody followed by a therapeutically
effective dose. The conditioning dose(s) will be | ower
than the therapeutically effective dose to condition
15 the patient to tolerate glgher dosages. Dosi ng
Dependi ng on the i ndicatiof’to be treated and factors
rel evant to the dosing that a physician of skill in
the fleld mould be fan1I|ar mnth the antlbodles of

T T -

ay bé adjusted to
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For treatnent of an autoi mune di sease, it may be

desirable to nodul ate the extent of B cell depletion
walepensglizog on the di sease and/or the severity PET/UR®06/004232

condition in the individual patient, by adjusting 25
mmﬁ (% rqge of %?nanlzed 2H7 antlbodg B cell depletion
Prodelii® ot B BYm e th2008ms gtheyas wrgiasr dyabintravpnoug ipflisions Bive gbd been
expigeed] et i on may be desired in |n|t|al treatnment but in

su bﬁ@&%@é@ént hbRat gﬁx@%tf?% (.Flg?‘lg Fes an of Qegl%ggﬁuﬁhﬁg ag)ztotlﬁlg having

achieve only partia
an gloymupupe diseaiedp prgismpadiment, the pasient Ee%rmqstexed hunB@IYd@H7 V8IS antidbdy at a

flat G52 tiposigt 4708 m (bl Sg. r\ﬁ‘mﬂiv@foanﬁl tlﬁ@z{m&rdggs &f@esg 5 300m}% even at

IOrr%as%ﬁs a'n{f%@B cg?/&t)letl gflsoagh(:i"?tgi; %9016} e A)E?é/eqnt %Ef(%dem% :gu} I(lyg?)teraq.nt methods
in dléfie@%ﬁegpodumn@ﬂ@g}é%\ﬁyl anpbp@y B a(ljghlbterd@p Heshgeoof 01150.5, 1, 5, 10, 15, 20 25,
30, gbd 75 mmzst 130,300, laﬁisbmg NQUkER RS QR Qtfzoﬂxg‘fio %%ﬁ@x?fe‘% ]pan'Eg Lised if

t
partggo?fsl}%gt‘?ﬁ? Pde et10$1\1ls tEe oggf,tn? r ég?ﬁ%??gm%élﬁ Pregfnidosages and dosing
reg"ﬁ?“eaff‘e‘fs%fbp yeatneg rhqsrmetond lthrids @@ase. The Genentech and
Bi Geihe fr&@ﬁénﬁdf k @Dmomh%\é%y @ﬂw bgrA(?sulc;@e i m?}y 1%12% %t ge legon of the B

a Of
cells tLS é g.l???’ls? tad et %’f hedlgté SBZOCﬁntlbgﬂllesi of Men(nﬁlh ip.p;s fglltge t@ﬁt@lent of a CD20
posifiyed peil mgbl)asnr an;gipsmgblé thay the Bvell deplatidSe wuldficieg: o @t 1da6t pﬁav&ﬁ@ﬁ@gressmn

of th® BischseQvHich 86 Hd BEQL. | feor mpnifo
iy :e g% , V\D(%EO 2)@81(51:1% %{ngE}ﬂ)f %@i% tl%rzh-t 1g6)by P 2( rlr%%lél’?Oé Igrowth
PRSP D F swct el sty ot Flﬁnstaf*ﬂe%@mem ofiteaitiousrcancer.

Prefgralpetht Bgelt deplption isrsufifivient QBB pro@-&&&ﬁ@f dREeUbr & 18Rt MBEHIS, more

prefeddi/’ 3tmon§)§ lenﬁﬁe pQerr£ ggﬂ ch?n[h? n’?’o € refera Zye dm%%% 69%1:{{]o|r%ﬁ§;ably 6 or

|nqui atlons i nclu
B EhPR é’iﬁﬁﬁfdcﬁméo@ﬂﬁnﬁr the B gellalFPICZIOWS $fiqiqgt 1o ire@mrs th2 time in
rmm@m&ésmaﬁﬁi@mgh$mmedﬁ&emw9&@&@&nﬁ&%ﬁﬁﬂ%hom;@miﬂyéﬂgk&g§2

yearsamZIQ gll@g:rab@?l yl:aqlsc Ebeﬁ ﬁ%lje E{Q%}a(l%l;} Qto) Ihont: %lelalis 191 gg%ét&fe?erretéer%oélelent the

B Ce\fﬂf E{“B‘tl%ﬁ”ff"ﬁ’a%téo oFe %ewa/lnvrefefr@irenaodmenr@gthe B 7ellidepldtiah In a cancer
patiefat dt Bt JboutZ5% alforéeibif, 80%,38% 9008 o548, 905201 S8 1H8% Pl

b%dﬁeigdggbmggmhgttall patient) and 2 Xx 1000 ng (total
dose of -1100 ng/nR2 for a 70 kg, 67 in tall patient);

an & gogtes g dl"ﬂ%ef?ﬁlm‘zls andgiopeasgl (Rt atibadisseclofing- 3G AN A clinical
Hlalsgro‘.he teeatAntlogINHD dre Idﬂ;cﬁbfad tnd @&k pe@bntal E%m?f)leg- Qé)%bl bel¥B. (total
0 7.in ta pati ent
DB kIR 0ol 5. 30,00 59 70 oh gt pstes b med
“mm@W?ﬁﬁFEPVﬁ@BBdPVWEWG@VF@%aMﬁ%Lobserved foll owing the
adMhertregtieh@tof Odin® tantvit@ dépekdiis of %&alqgctokh %el%ﬁiﬁl&l %%themﬁslll

generél%/ b\é\@drﬁg QQr/ec%gfléaSQ?dc?sgr | ﬁsungglg(%%lﬂ 592(%‘)1 rggl?ﬁg{(])g)d gngl|in different
embOfilﬁF?t%\eremge A ﬁf?uﬁscioma,sz- Walgws. dllysicallpgigr? dogx p: @rﬁﬂﬂisterk(ﬂmﬁlhﬁ

montlp) &SI 1, 08t Mﬁs a@irt trg &@Erhﬁgenﬁgélﬁbmgol@ﬁ 3891?\]7 gf%smns at d%ses

t t
e e b N
admlrg_%nqqdmhgm@pze@anhbnm sHclz &0/ 16 MVLAWD 51 1 ar500nkpad ¥vedf 6 ontifs| Ahother dosing
reglmQQﬁﬁRA ﬁ lt)d@@ngr A&y Qt‘noghlegfg tlﬁrg d(]sgngg ﬁg‘%" fo\pﬁA Wi iﬁ{nvﬂél or v511

is 10 q}e doses of |ess even
%‘ Ve‘%SB‘é’{“ i eBdipg Qugthe levglns Iméﬂf?"efﬂenif@'tf&@h?%dﬂfiﬂ@h@sfurther

dosesicqn bb hdmipstgedavtr tB co@bd of the phdte 008 dabde hiifalane ﬂreraﬂiet hods
I nPa@iénf[sth%% aStEﬁ’HSﬂh&FJQEé or, I']% mal\éggé%y %p svgob OT% or nl(ge cuzrpnt

adm ni st ered at dosages of
therapg:g> were gxeffechy pog@y to}yrgte » PO@traj@Rated 3@ be RBOJ usgg a5 rig dosing

regiméne Wit [IB&E Bivéntih. FotdkardiM) e 1n1‘91t15mcoﬁl5mﬂlé?é’@{e Rl GG L thods
if partial or short termB cell depletlon iIs the
obj ective. In one enbodi ment, the present dosages and
dosing reginen are used in treating r heumat oi d
arthritis (RA). 15 For the treatnent of a CD20
positive cancer, it may beagesirable to maxi m ze the
depl etion of the B cells ich are the target of the
anti-CD20 anti bodi es of the invention. Thus, for the
treat nment of a CDQO p03|t|ve B ceII neoplasn1 |t 'S
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rem ssion by at |least 6 nonths, nore preferably 9
nmont hs, nore preferably one year, nore preferably 2
wQ ean®s4200r e preferably 3 years, even nore prePEr/akioge6/a4232
or nore years In a nost preferred enbodi ment, the 25
sufficient to cure the disease. In

for BA ‘Bﬁiehs Qﬁﬂl an ma faéjate Teppansg todupqr na:gﬂs EetPyANF rinkgbitor therapies or

pr eferre
to d&%ﬁ%“c'@?dlfywmqtlebﬂumpty dags (DAESRD) dtbapt. 75% and nor e

pr efaaroaiat Mmu&@%on &% to Q(Qr(/ ﬁlsngaéor/f’of %Q f{geﬁwsgl)r(l %\éc?qrt]lglé)gsgx?l/odg ];s opposed

ef ore treatne

e |leve
to ag&gtﬁ Hl %& S as Q’ nend taghthe 16‘8%‘&@@5““57 effger Baqpvirhios @@dﬁ@sd period of time.

I"t?rﬁléﬂel@jdildﬁgnm@n astaatnbit thaf iofiot dnieBitio @y donk Mﬂﬂ)hﬁntlex{hph& but rather is
cyclicheatup@nt of NHL are descri bed under Experi nental
Exanpl es 18-20 bel ow. 30 Doses at ng/dose of 50, 75,
100, 125, 150, 200, 250, 300, 350 ny/dose can al so be
us efbuienof adminiztreeance t herapy for B cell malignancies

S UCHhe Asnahlla ZH];IQﬁleJl g#ée o Clestgrtad d Oﬁléxp W?t{?:gt "\f/ %:réorﬂ) Hith lggyn methods,

suc Fqulg% on severa
h\ﬁ,f n aﬁ ;ésragqn‘nytr%l@n &@msmbg]p@qréﬂccatmublaaﬁtlsmﬁ ot® 8 B&io®bf time, by

subctithygousLineaniugeldr, RibheGHRA), 1hﬂr£&lblﬂ&pﬁzntlhtﬁ%%ulala@gaggrgwal intrathecal, or

RS iycons adinenise
inhaldtidn 'y eo S'}ergraﬁ gtrawfnlous or %@ée/utaﬂeoaﬁgjggmsg?t@n admi ni st er ed
VVI t Peﬁa Ly, ferpn Wdlc:g@mqhamdnymz_ed 287 a’rtlb@:ly\ﬂﬁﬁ{ﬂ&maﬁ%&ﬁﬁnmst'eféd by

tr t i f
i:ﬁ:\gﬁ:}l& gld;gancﬂﬁplg;y g;;m%nnﬁlébn e&?oﬁg%gﬁlhg Bhnaniedlom /an antxb(r)gy 1oAdR Rstered by
1% W Sodium ¢ laré Sﬁlbtlof‘ éba}nﬁxghslop d?luqiy\ Th@@pb@m fogmulation is

contenpl ated.” I n one
admipistered ‘a%jlﬁ‘ifa}‘fF@tlsePfeﬂonan thel Rhmse 1A Bdinian triabie djéulﬁd&ﬁ(harﬁﬁtlsv(geé Example 20).
v 1 IfanGther Vlﬁﬂo]im@ht @Qﬁﬂﬁm&% 28Y %ﬁ%od@ 151‘59191%1Hf%red Nsuécu%fmlsdgjectlon in

parti@@Si NG regimen for RA s
Yet a third dosing reginen for RA wth v16, v114 or

v511l is 10ng x 2 every 6 nonths. Depending on the
| ecehbindion mp@yerrent in the di sease or recurrence,
fotﬁsm me p 8? can be adm ni stered over the course
ar's 648 "B sRE degyribespbeve i natieshean betrepidwipire humanized 2H7

antibqdies pfélmpgeswamyqqgonancoamhqnbﬁwme oki SRAERapdiitic Apebs @L@h Lus a
chemﬁﬁérdpgﬁia E@Ht if Qﬁlulm%ﬁﬁ% qfle rau%%e% gﬁj} ant1Eod8 ?) Plggfded

poaor

concu}l}@ntly qu§nt1g1§' or gl gﬁﬂpgnggﬁg;ﬂ %?m({ﬂﬁ@P%‘gagnlg or piggnawgergonsifieness with
other thpfépyp Plardaritchénpphenpsi fornymphoima eotamdd r&y 1rfcﬂ|§e dyayﬁlggphegrﬁde cytarabine,

mel lﬁl@m%ﬁrﬂﬂ{oﬂinﬁ&e m| n e o) ds 50 VWO
P %%@ TRLERE CuGE SBMER: 5 ok ety resimens

for treﬁt1n§ ?/o:h ggdzggﬂ u g{;eefol}oggv‘gmgl@ drugs vserhip the GEOP 0insen:
cycloﬁ@@hmde((ﬁf&ﬁﬁamm laytpiat, (néosirﬁ Q(Irﬁﬁ!y@rs(d&{orubkﬂ / ltljx"\c/llroc\)xE) oxorubicin);
rifihS@ISFH n e
::; OlJi @ﬂtF%/mm : ;{réoﬁhlj.?(go @g%llrrﬁtﬁne% “B({ﬂ)e tﬁsox}e@? éfagonf)oln particular
lments, (F]?Qgt indige gtibedp és aglg@ﬁtp(eé)o ajppticat it omad therekd iiSconBid@ioRA Hith

one or pPEeS tel follb\ﬂn@d‘hexﬁﬁh&@etﬁﬁ@ Q@nts moﬁﬁubkgl %bﬂlo&hﬁmﬁ@ %ncnatlna and
or an ex

prednitofint. |I§la sﬂeQSJ e@rﬂ)g(lﬂ&qq? atpatlen stlfe H% (I)Il\é!ﬂféﬁnl)#ioglﬁ fs5¢hi ag g ngneHodgkin’s
lymphgrflaé gttrﬁ%qﬁitwqhﬁgt«mqngeq»@ﬁ agidndied teipregnyin G ooe nwloﬁﬂil&ti&n with CHOP
(cyclophmpeernfldbpdldxﬂﬂblmﬂ Nincﬁsﬁﬁej'hﬁcf prlacﬁusonlpth&ypgvl th gn Bx'_berr}%t é[J m%nt 3}6 Sancer

humani ze

ien i R L
pati tBQHJe tte w \% g‘r oan ZfJ ﬁ% Cﬁ?gprglﬂ 1%@}1%}( ofjth¢ inyertion th opinbifption with

are admni s
Cvp (qyﬂggmpha@tl%ﬁ@nsmg @edprapisy) qhﬂﬁd’tl&hh@il aus sp%&iﬁa dMbSdifad: 'tl%q)atlent
n.ove

suffering, f@m CI28- p@suerNHﬁ 1s‘3dﬁmg¥.tefe9 H&nllagxlie%lﬁﬂ vg] flus ! gﬁ{?ézglavrﬁ?on with CVP,

5 subcut aneous,

for exaﬁ’lﬁlte regeryegr) }v$e§o<§4rérg§ cyclfzﬁ1 111} LPETsIsPBakneTatt the |Hpqtmalt efrGLiLctbd P H7.v511

antibody Fﬁtaldla@yhmd' ingbnjurictidnivarh kiegdiheragywith ol v btk biGad- Bk G cytoxan.
generally by intravenous or subcutaneous
adm nistration. Generally, for oncol ogy indications,
t he humani zed 2H7 anti body fornulation is adm ni stered
by intravenous route such as by infusion. In on
enbodi nent, the humani zed 2H7 anti body is adm ni stered
by intravenous infusion with 0.9% sodi um chl ori de
solution as an infusion vehicle. The anti body
fornulatlon |s 20 adn1n|stered V|a |ntravenous

' -~
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25 In treating the B cell neoplasns descri bed above,

the patient can be treated with the humani zed 2H7
wa@nioshetses of the present invention in conj une€T/o82006/004232

with one or nore therapeutic agents such as a

chenot herapeutic agent in a multidrug regi men. The

hunérithgeethep4aputia pgepth isdyheprgal dompaiddrispliulsin the Behtment of cancer. Examples of

cheﬁl@cn&&pelnﬁ Behy mcﬁgecauegmmg@génxg ,suc@ bis iofeff MNAEYRAX MG Bycfotifosphamide;
I veness

t her u ent or. aft I' non-res
o PR TR R B oS A s ROLIGT Sy Fegpoom. curvoauone,
methigdnph emeurddpadtiyEnimingaynd inethly lardeang yes inolpdiaesgidegamid gyiethylenemelamine,
tne@ﬁéﬁé'ﬁﬁ(ﬁﬁoﬁﬁude %etﬁfﬁin%ﬁb@gbh%qld&nh mmyfofbﬁlglarmny TLK 286

kol I S one t he nost common chenot her ap 3{
(THLE ﬁeh§°et°ﬂ6?mﬁs@a%lﬂng“%w %‘&BW%PO%EMdylﬁp%tétfﬁayd“’r?ﬁ'@abmo
(drdnalido) MARINQL®); béielapchiys; 1apscdol; dolthiciie; KekdGhe idki)h Eatptothecin (including

the %&Ltﬁ&h&%&%&& (ﬁgéﬂﬂ%@ﬁr %ﬁ‘nﬁ&%&@n cgﬁ%§8§AR®)

rranycin oxoruni ci n oxorubicin
acevlCth@flp rfeerplesie.id ?T}mm%aptﬁbe@ah wetagpeallysainet FARS (including its
adogeftsih &:drzmintaaﬂﬁib&s@ Eynﬁt&&ﬂcﬂ@)les) bbﬂoﬂ@!ﬂd}tbm b@lbphylllmc acid; temposxde,

cry;%%(gggg cins ?ﬁrtmlﬁ%rlytcﬂ% gég bndr!:gj 8?)911yﬁm g 09 q?s)r%lté uocarvmwy(‘tuh(S rﬁEdmg the
synietis amloghq*éﬂ{ewx%# 8%taneCh bTM b\«wlwﬁlmﬁe rmmcrﬁéi%tapeaﬁmcedl%g@ PRROggistatin;
nitr€den AAGXRIs YR 6 dﬁloraﬁ%@dllqubﬂﬁﬂﬁﬁﬁg f8io Hblsﬂ'llﬁ:lﬁlties Edtr@tﬁusﬁﬁbdlfosfamlde

me(%fOfe?Lgrlni%g m% %?oretlgarr}nqaé OS % a/ﬁlgchgosrlg% ldLalag nﬁg%n%ﬁglagq?ﬂ%stgme
Preclnwmmrmfmfa@ldt rogsgit @@tawl fitrosyrehp Rk vaerusPrie/chipriztharg fotegfustine,

lombidhiGe, PASRE) tand rﬁlﬂlﬁﬂlsﬂuﬁrbldpﬁbs ﬁutésl Jplei¥ aﬁ)aod%n%tg Mcs such as the
C| n, vincris

oXoru
e“ﬁ%}f%&ﬁi%@ S B O St B Bpeatie B S R P of R emigipompeet
(seepag-i Antw, Caem lnd Hir logl.&8: 188-1 36 (POM ardnintied clief/su@DR Bnnamycin, AD 32,

alcalﬂlbfégl' &Gno?tﬂkinb&%zoggne,tﬁ}@ﬂ p\éﬁﬂﬁ)ﬂcﬁ rbl*)@ld@qmbﬁ@nt kRR530b tnn:noganl
hospham de, 'vincristine, and predni sone)

(0]
dy“%‘ﬁ‘é‘%?cf?é‘ﬂ‘ég‘ﬁf ‘Q‘F‘H B AN SSRETATirh eOFRTRPF Ay Fromppare gud relatRd
chrgnppfo@mienggiyhe aribi@oORBromaphired, waaciNbibysing, acttinmyting fugrangcin, azaserine,
blemmba%%mw céfa'?b;cin Qagrm\t{c;ln:ly%m &ZRQMIM%JHBBFéMé Bac%rycm

IT% 3 weeks cycl es nasec:llc
de“’é‘f‘PﬂfB’d? oS-5p Lo QPWY%W%@W%%@W%@&W
doxambi¢il oghyorh@phalinvt dak gt gkpyrrvlicndyxernigtin, tiposurhdl Hoxorubicin, and

e Mub 0 |

oK ERLRS 0 0 A AR 1S e i
noga %‘PP@WD‘{I‘H%‘P%B% @FHI%“Yﬁ‘gé%‘?Eﬁm“i‘ygma"“@H’éﬁi‘ dgﬁlaﬁ%‘ﬁfﬁ%‘lﬁwalc’ﬂs%ﬂlﬂmgﬂn
streptbeotih eubbici@a] uberiiexQfinoG@tivG &1d. zmﬁ)ﬁﬁﬁfﬁdﬂe gci®inalogues such as denopterm
B 0S5 LS L ALLR, RO s
thiogipnips AEITEE IR PES 815h BLA8EIRbiam aza?l%reo%w*fﬂgwe afEotor, cyarabine,
didepkypadind, §Murididd, éno€liabies afWiokuriafc; RRNGOMARA as QRKEOMHI@BiRostanolone

prolﬂgn tll%r ?qggt)aﬁcgmxg{%gm&{ng%tp fa StolacE %/ targlm H’]nﬁse ssuchaas grmnoglutethmude mitotane,

andfrrl(ps@peﬁ Wh@pﬁg}f@pl@ﬁ-}lqﬁ guch aqulpné{ayqd élﬁl@gmg)pﬁgglzﬁqﬁpd@tl-folate anti-neoplastic
ageitts du€ 49 thm&@ hivoph Qﬁﬂéﬁl@t&ﬁm @Bydedlate reductase inhibitors such as methotrexate,

ant1—meta¥>rq%es ¥ucfr§ ass%nfgugrogrgclg(F]FE}%ld Iltf ]g{)(il'rués %UCE ﬁsml [éd a%l?eﬁighigi’ :and
thy@équtgsyghqsemhlgm@nd) glaqmantﬁe nbcbnucl(o@decfnlabltqa@ferase inhibitors such as
ramh/a& UDBXR k8, Am&g B%drobﬁﬂﬁ\ﬁrtéQla Jd&génss@ buch A@Siluracil;

ic acid; a tot hecin (inclu
aldO@kﬂﬁﬁiﬁ@?f G 6@1&%“{1 w@c%a%lpw&wwe Plﬁaytren@rséﬂtr%
defcfantinendemeivime; dRANRDESHERGiL)NE; ellipagieh ydetangptepdtiilogd; erpglucid; gallium
t

nltra%é: QF]QJ ?I.E‘%al lgntmgxp Q)m%alﬂﬁg( I[lllg)g i &&% sbc%cﬁg llﬂgy'taaoz ea?q(z gsr?%]ﬂltgmns
ml“l%‘iz%‘@l Wﬁﬁaﬁdm?ﬁldfém‘éﬁ“ﬁewme%%@% PAFPAMERiF@icin; losoxantrone; 2-

podophyl | ot oxi n; podophyllinic acid; teniposide; 15

cryptophycins (particularly cryptophycin 1 and

crypt ophycin 8); dolastatin;_ duocarnycin (including

the synthetic anal ogues, KW2189 and CBI-TML);

el eut herobi n; pancratistatin; a sarcodictyin;

spongi stati n; nltrogen nustards such as chloranbu0|l

e .
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25 chronoprotein enedi yne anti biotic chronophores,

acl aci nonysins, actinonycin, authranycin, azaserine,
whb®@enysns, cactinomycin, carabicin, carm nonpCI/N$2006/004232

car zi nophi lin, chronmomycinis, dactinonycin,

det or ubi ci n, 6-di azo- 5- oxo-L-nor| euci ne, ADRI AMYClI N(r)
ethyidesricky P@Faﬁba(lhehB$I€®Pcrhlgaqq@rlﬂﬁmmplmﬂﬂ$ﬂ§atmll!f‘blduqtmEUgene OR);

raz@MREAIYBG R Bl%firﬂogpg&gém:i%mnctbrﬁazo%c WJ {rﬁiuﬁl{dge doxa [rHbe%i!n@thylamme
doxor. ubj ci n

r.upi. ci n,
trlcléost’l%Feal%sn@spﬁua?]*g‘rzct(é)iur BW‘&FIH rmuf lbﬁ}glad] aﬁ%m(grt%ﬁreglgn vindesine
(ELﬂﬁIFzIUﬁ@{ﬁHpDESIN(M@pbeemexlmamoamstldq, nigGorovdrgiainidiacel; Pipobroman;

gac%dlﬁéod?%%{ié‘e A @")O&Ul&khﬂsphm& !hfoQ.B%‘ Gl Qs SRHEQHC) é“ "TAXOL®
rodoru I Cln St re’tegonl grl n, Wﬁtre 0zZOCI n,

cl.n,
Pa"lqtaﬁﬁéﬁ%n?/tah iNVersSawbh PReloeyy Prifedanalii-h ABRASANET UFseraqphor-frep a]bgmin-
engnedrell namdar@@uemuﬁtibe agliden@piefdan I’Pharmbﬂeﬁfcﬂpﬂaﬁﬁdrﬁ Schaberg,
IlhrIors} %ﬁ%%ﬁ]i@ Bwe!a E(R‘%%l lfaglg'nc%{ldx%IJ é%lt]yh i—“‘ranc alk?oran%ﬁcﬂ gemcitabine

-marcato uril ne, Iam prine,
(CEMZARR); tﬁ’ég“é’h‘éﬁ @@rgapsoaerwe a&anm pl@@mmmealogazrawmqnubw analogs such

as oplatmaonaliflitin @nd BBEPIh UMinblaink mbuxm) etofdsE OO/ A6; lidirhQde;

mlt&gﬁﬁ)ﬁé Um!:rg{ &S?N@W@t) allonlczp a a 01 Vi orel&%(%g(yA%Fg]?ﬁl\lg%ggé\% reorrllg

as Cca erone ronDS aho one
CAaEHRIE: PP BT amineppsYie: ielotaatendronsied tqp@mtaaaonfdmar RFS 2000;
diﬂﬁjﬂdrﬂletlﬂﬂb’rﬁmﬂlk @Mﬁfﬁ)hetﬂﬁldaiﬁblnﬁgétﬁi&ﬁﬁcm aglﬁaceumatlpic fable salts, acids or

an: i | ast ane; s acid re Ienls er olinic
derléﬂlgeas L P t%e above; 35 We as co gfl%lﬂlg% té"ﬁtof m?rg Pf;leeeabove such as CHOP, an

vVorih
abbgiigtion @ S‘P“d’éﬂe‘ii @eram/gvémcl;t)pl@smhnnaes doXbituiA(vinpristihey 2@l pEe@iisolone, and

FOIFEIXE bl B atiofl fohy ol rédiBen 86 Uedipst (NG BF 04 SortieiwiSs-Fu
and ghotrexate anti -netabolites such as 5-fl uorouraci
BFY™ and its prodrugs such as UFT, S-1 and
c aplis? ingliyied i, thigdelinitigntayeranddrmbral apymd the ge toi regolateiot kit inaone

ach@l oﬁ@dn{m&%s §rit1té9ﬂ>‘é&1|s eitsbiglgyd e@tq'dng I%JC%GISJ‘B(%[II%I% (SEIS%S) including, for

ltitrexed
cxap it B S g arS o Bp) Pitroalit retier et Sthyamerien,
trioxgfaid, kpoitend, LY 11D Bophpsioha aiddid RS TN ioghenjfergivrdnmk e /ibllibitoisChat
inhiﬁQﬂlgenzﬁi@ﬁﬁfa{a&ewhlﬁéﬂa@p&Gbéen pIchiuéf’iUBtu{ tﬁ@ rendl gﬁhc{s as%&éh%? for

| ne;_diazl qgquone; or nt

d
cxagin A4S e BRI MBGARET BRESobteigh dCIAAP Freavine
formist@mafaérozdiry BIVBSGR® eayzole SRMARMNE) lettoasle, dad ARIMGEDEX@_ anastrozole; and
ant1ﬁﬁix‘<§g@1ﬁ§ﬁcﬂ Qé ﬂﬁanﬁ&cﬁluéﬁndmglﬁtgﬁfdg ﬁr'agqe e rglglcis I’\&%II as

%uazone m t oxant r one; traeri ne,;
ff°xifét?Pe &3 L fipolanerarisenide cytosing 5&495) extl?fmq o&ag@s@ﬁw% masticuarlg those that
inhiWRxPIOR6H XP4RE6 4 s ISARA G/ RAN%A3Pin athe@it byl payikraizh, d&h as, for

exarﬁﬂ{at PRE Q@lﬁ ﬁﬁ H-EMJd)em@eQ&M i@?ﬂ?&or ge@eﬁ) o0 gg&]quﬁi \)(accmes such as gene

ural “Products
therapy YRSl SHMH%G é%%%é’gﬁw viceHt AEBKECTIN®] varcine, and VAXID@ vaccine;
PRqL:Eu&N@ﬂms,m@roz‘EcﬁN@&dpb@dmle&@m ibfigiol YWBAREDE® rmRH; and

phm%éeﬁ%%wg&ggﬁgsgnseﬁg 811 o%l ivatives o%aﬁt O%ﬂe abov yerracurin A,

I ne ure Vi n ‘esi ne
Addtippaly, Qemgﬁﬁanﬂmﬁlewsfummya} fraghaniaihiyef pande usvdionverra SPRhexpressing

B cemnédphﬁﬂ(&l of 1OHIL,) 1Hb($n§1]n&ﬁ)h Qhth arwnﬁﬁﬁfopﬁgi@genesg ﬂge)ﬂ{ Q& B E Vascular
End(?ﬁe%g] di ovafl ga toE (glérqu') anta; dms? Cl %ﬁ}?&?ﬁ? I?a%g}s g%aﬁ % %qggnems inhibitor”

refere Braj sgrplbmolwlér ‘gelqubMCQMngggpudePa pabperitiden an Bhladed)protein, a
recoMBRAIANER Yh CHBHRPR Q&njlfgﬁt@ﬁ%r ﬁl@ilnb}'y}%ﬂs thé?&g 'tl%ﬁg‘l{lﬁg angiogenesis,

Vascgano article fOI‘mJ ation of paclitaxel

FEEP B PRI Yo Reraceb S i, e s ey nane-
angiqeANE BERE (i an adlbrdytoaxtbér aftigonisee Mavdicatic f3oi: @f defiRd bRy, e.g.,
antleﬁlé’sqg QEGF %K}lb%é@@%*ﬁd;ﬂf recegt%lqcslmta@pll)l %les &%W(%ﬁ I)CCCPnOI' signaling

uani ne; merca topurlne at'1 num
g a"rTéV%g‘(?&?“ 6P%ﬁ6§>ném S anezanig] @'g@ t%mﬂeculasapetrlescpﬂnawlmng
oxal i pl atin and carbopl atin; vinblastine (VELBAN(r));
et oposi de (VP-16); ifosfam de; 15 m toxantrone;
vincristine (ONCOVIN(r)); vinca al kal oi d; vinorel bine
(NAVELBI NE(r)): novantrone; 3 edatrexate; daunomycin;
am nopterin; xeloda; ibandronate; topoisonerase
|nh|b|tor RFS 2000 dlfluoronetlhylornlthlne (DWFC»

s s o o o o oy
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exanpl e, tanoxifen (including NOLVADEX(r) tanoxifen),

ral oxi fene, drol oxifene, 4-hydroxytanoxifen, 25
wao eooonsf2ene, keoxifene, LY117018, onapri st one, PERTS2006/004232

FARESTON(r) torem fene; aromatase inhibitors that

inhibit the enzyne aromat ase, which regul ates estrogen
blogking defdltifingrabiogating eedadiieen anlerfering witls VESTi adtivitiss incfuding its binding to one or
mo@ XV&EP lre@ept(ﬁ's( ﬁn)oné Jﬂb@@%@rlt & atleﬂtrghi’?é?lg,lg B 5Bl 1B ge%nec!}‘ﬁ%%’t:&a'@d with

or b B Bl Sk O Sk o G B3 e TR poody

“beagiznaabdB ¥)”, @an(ﬁﬂl ablt IWAB YE@F a8 t‘A 0z is saat@mbinant humanized anti-
VE@ﬁBabno@fdﬁaﬁ Qr%&ﬁ/ oSHER @&ofdin‘g*tms@aea alntcirzyetr%&‘ 5173459? 4599 (1997,

bi cal ut am de, "lI'euprolid %osere
tr o%‘&é‘i"%‘?tﬁ“ﬁ@dle%fmifuscﬂe%f{%ﬂnaﬁét PieRt 8 &) ssific ymbngippats, 2H7.v511
and@Hal11g,)are a&xn hseﬁxeinsemembd @(ﬁﬂdﬂlﬁé £O]D20C$&ﬁessxﬁ@]ﬂ Edll&bﬂp&ﬁﬂl % conjunction

w1tl¥ J‘IQ%%JJ? ﬁlte T ﬂmll? bi&y%ﬁ%’s% oo;lg?r'edra/??@{. P?Iso T f:rfaeldltoneg TRAIL.

|ca I'n ab era
Thesf%lﬁngébglamﬁ é«’rquené%éam Apo-Hieanddit pIa ammﬁcxd IppeRBpe Happrgmembrane
proteip oty tiMbr ngi @IMrddtof AP cheiaRpt SHluble ESehns &hhe ARBOGikAH@Such as those

comiﬂ%%\aﬁ%ﬁ%%?%gr df(}rg%r(rl: @%%) V ag I fl ?ﬁe eﬁi gz)ve gee ggndetb haélle,]&arlous activities,

inclyipg|apXpecfic gAwB xm@ammmmem( A;po?LﬂRAgL <dsagme@TrE@m(//ﬂ)633 and
WOLORSI28 0EEIoRSIE hdmdn PRk WHkhiis ARONRER bR B, B0Rlprisif WehindAcid 114-281

'(ﬁﬂquh euthalhy acceptable salts, acids or

BP"Hhy of the above. Additionally, the
h u ZWC‘HIRS thbamueeura dideafay nrauiopmaine fetaged nenditigns tdéverited fbowsathe patient

can BErddB@Mitl e t)lr s hu@H%Qodﬁe%( %@%%hﬁ@ vsB, ﬁl%lnljun@ﬁ)(ﬁ Rli S Beond
J n conjunctiaqn wt anti-tu

el sk & GNP St oS B AP e S B i
antiggdy pénfye @mp@qred(c\ﬂ@@@nﬂja mdgagOaily St alterAating vl ihe BIMYInGQEPNBSTeSgent or

upoﬁ%ﬂ&spon@i%nes@ Qfgh the@ %I%EI}Z r?ggﬁlntﬁhgs prers]sd\%eaéegl{ Faaltbg acdnint B at the

| ecul ar
samﬁ i lg)sbeé B(tsf%%t an F]sef égﬁlgtﬂg&rtp?{‘l&tp&fweg %flj uRes nplgw%ﬁyrﬁsalm agent will
depqrd ot many factrs, iaritdigigyype of dioalyg e tresd a7 wdllus ihopatipit ObigsrnS
th e‘rlﬁfﬂtmosﬂppz@stslvé gklaxlntbk uSed %Qgih /a9 Qd}lﬁéﬂ tﬁerapy %?e?sqy Lu@%ﬁx@e%%ﬂaf’act to

or undesh | e vascul ar per neabi | I rect
e A Y S e i e SO BRI 8lece) G supres
cytoalgem)dums)nainwawgmlhodyulmresﬂblhemg@mklﬁgﬁi611 st masloth@MHC antigens.

Exaf’ﬁﬂgsl & gﬁﬂbg@nt?ﬁﬁﬁﬁe sfal%ldg ﬁxfclll %%%c&:@r%yo%tero%s g g reiﬂﬂ%}lebrﬁgféy ﬁedmsolonc,

G-, anti bodi es receptors,
and fi‘ﬁ‘é‘{wﬂB‘F%‘&I@ aWE@'—é aryéé@&s@yte%gyg%qeh@ee I{% P@t No. 4,665,077), azathioprine
(or d¥dIBphBsphad22iBthere Bl 6H& e rea%non\{(EéEthﬁﬁﬁrﬁg Biﬁm&iryptdieeilaﬁﬁldéh@de (which
{ eplt hal ] 200 2
mas% é_ﬁlg%\dul%g (H)A(S 7n%%§@eg(!él%edgﬁ g:@ #11( N 4% ?Z.:O ﬁ%}),bant idio drplc a%tl%ong es%or%/[leC
antigeptfnd MBS fementt QFlP@Pindy ‘WDIPF? or/a@maeqcmqr @m@gnlswlwmg Ay

interfdr&- \b l-[ﬂ 6k -B @ntbediddNAt Qﬁnomibﬁlﬁmm of BERPLH bifti-turhd? nQRBis factor-B

ant1boqltgs rmtl 11ter£e‘uk1{1 rZE%Ibode Igtan aﬂtl Elzéﬁn%%)fian%g%dleg%gl—&’l% &ntf%ﬂéles
hete@!m?uﬂ enti-lymphagyteglohylins panﬁl( apjiboflise yrfsiably amib;DCe aertREE)4a

antibbBi@s; Mblep%cﬁ@ﬁinbggyA—3 bﬁ@}{g@dn‘éﬁm 9612%’% lebﬁgﬁ&/mw
s U PO RN bR B GRmiteds Bty NG Hes desprersuain

rapagg@o Metelhgeepor @rSeBitaNes, 1 |l721 )Caﬁmeéceﬁﬁﬁagr&zfs 4@9&- A9 9cience

251: (15'094%32199 %QNﬁ 5@11'1 e bl o blBAsH g ? ?@Ql r]:: UnG tant?on Yes (EP 340,109) such as
fragnent s t ereo and in sp Rbod|

TI0B7"y511 and 2H7. vil4, are also useful |n a nethod of

tr et ﬂhﬂ@eaﬁtwﬁi@i@netﬁﬂhﬂﬁcﬁﬁtﬁhtﬁ@heﬁ;aﬁ&k l:an B@@e@le@%ﬂﬁ 4 CDZO binding antibody

(sucl?g’)s IJO g(ln’ﬁité (S)r oscrlj:gﬁlmab or Kﬁrlangp reog m (a)nw%[t)lg?\tljh a‘;ﬂ %118 o? lg?reePf tléecfollowmg
drugﬁ (PWDISMF@SC mof{ging anfifrhepragtig tvgslats meshasreqies NEEAL bu¥EAD (non-
Apo-2 ligand is a 281 amino acid |long, Type II
transnmenbrane protein of the tunor necrosis factor
famly of cytokines. Soluble forns of the Apo-2
| i gand, such as those 15 cofprising an extracel |l ul ar
domai n (ECD) or portions thereof, have been found to
have var| ous act [ VI t| es, i ncl ud| ng apopt ot i c act [ VI ty

s A o~ ———n o
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upon non-responsi veness with other therapy. The
I Mmunosuppressi ve agent can be adm nistered at the
W@ 2008/0891264 esser dosages than as set forth in tPEr/E§1006/004232
The preferred adjunct inmunosuppressive agent will 25
depend on many factors, including the type of disorder
sterpigd] pgi-inflagartatery daugs)wminjuncaepptebsantpaizi: epthioprink; necephynolate mofetil

(Celld?ém ROGHEN ?ﬁa@g%ﬁésv£uc@&ﬁt§5sﬁegg(§ &@@ﬂoéﬁﬁ{nﬁdenHmngggje(%ﬂumab
ubs S Su
A g AR By E;ﬁqaﬁé“%ﬂ"%l@wea et gldtangm P

ENBRIg} (u‘d@rcsmﬂsxtmmew A}, AQTEMRP (p@iszsmate Rood iSwizelin6)X] GOK2Gihjbitors.
DM@Q% anﬁ&Hiﬁéﬁ XA A %FOQ?C%)I‘(%@IIHJ s@ﬂga%agiﬁ@ m%&(e?a?fes ieﬁlﬂfom%g

ant | gens. WE such agents
craieRe ey %Zathla%rmé»&wma@ar@m Bl 11 Bed timpappiggylan).gnigpeycline,
qmmq9dn4SQmﬁmmﬂﬁhhg&mAeﬂmm&mhﬁmen 30 and dexamet hasone;

1'% uga q Sun% ona nfi boq %Xtrblmm; ITRIEOL lgﬁ?mmab 1s§ch1mer1c mouse-
Pat g *B*"’@%”?S’ ki opr Cor

hungagy elpmph@é itibadiy thet bindf tOtTlh@x eIt ipan lalmu@ebvmesengdetactqsmhedt totreat RA

and @Z(ﬁﬁ] thQJe | ﬂlﬁ)xnmap QWG iiRE Ull%,ltalgéayﬂoﬁsr s@j:hdag Héé%@aﬂ(gé@ﬁdqﬁectlons
des Cr ib

ntige U. No
1ncl£1}_gi :fé%)e%a 9315. as alﬁlfl 3s df:rg)r gxtai)?ﬂ r&sulélﬂ% in B@d IA@@mfaétIom]Mq@ab) 1s a humanized anti-
hungn infegerim-6e(H 66) Mekptdrr agnent s; cycl osporin A, cytoki ne or
cyt ﬁt%ﬁeﬂ:@pt is&h %&mgoamglﬁl%n%l.'ﬁﬂ égﬁsllngé dthe Q{Lta&e'llular ligand binding

interferon or -a antibodies; anti-t
porlB o B HEon AP 1S3 15t 1Ko o (YN e g ¢ orion of  human
IgGl .aEthmercen (B BREL®) lbadnpaableaintglapprmernlueum fmﬂera@m bfiabiod RAS
Eta@ﬂgpt @ﬂ&sj 10 ’II‘Ilﬁ‘Fo?anﬁ ?e%?({o QJmo%&spﬂ% ; l?rE «l;mdl'b% ere y preventmg TNFa

ant1 bodi es; heterol ogous ant ocyte g
from,prAmefing F{RpTRRYP R Ofpray TERelR °§rhslrwait°1 iy T%ﬁﬂﬂr&heawremaawd
wnl&[&kﬁnbﬁﬂie@ﬁ%otsﬁ@luﬂiﬁg eripe pifdctes eranRtmis, heRens 8ystemMisdrdd faeH 4 Ghultiple

SCICQQE@E)E?OI% nase; %Z?% %llyélrﬁ;ﬂ%gmlgé T%Sgéggrgl) érﬁmhtmrl DNA from

t heFdi gpentigbamerst §.40P30.2.d é’awgrséfog%mmgemewéwhwwd
arthtlitisC @ thritls @Crpiratisig Ad(E. 32846 (FdSuary2003)4in Z Zpikﬁlﬁc embe@nknt, the RA patient

ner et.a Ci ce.,40
;s “5%%%85‘%%‘2518?‘8%&%‘*5' R Y N Vs e
exerpplgrg figsage EMEX ésrabaui 556 aieke vk BFTS 400 ,be @dpinigseredprally and subcutancously.
T10B3ne &xafipld, E&leﬁts[ AR rdved coﬁkfom[tzhleMlTﬁt(ﬂl e r@VvteblE pek brsl, (p bhe
ent..can, he

par%%rag ther Wl a corEcoE)termg T élmen fzonsmtlnﬁ Bto me%iy redmg)l ne iq%) rnrg 1¥7f 3)0 minutes

uxi na a rian
Priof f§ lré'eprfmf élﬁlc@ﬁo Hitibdsly andypregrieone 0 mpp-@ omDabts A€, T0ohd rowPeng 8-14,
retufhind @SbasclMAREDy DAy ﬁ@ 2e@ni ey f13irfteivéidlale (9 HEWERS dien Qﬂreﬁ{% a single

TS LT D A Y
(10rpgid prednisérieanupivdeny) tidougys) the raamentosipdpr essants (e. g.

aZ altotﬂ the Bédtlﬁk‘ﬁt of BM&QQJ@%B&MQ&@ pg@lfa&'t a'rtlmt(sgﬁi drGBR ik dads, the patient can

¢S, glucocortj costeroi
“8?}% % ?%ﬁﬁﬁ@%amm%ﬁ@&wmwpwm i ApisERTPle; Remicade®
(inflixgrtedr fatnoCanesdr Inc ARANAern) P{)l EXBREIGptde}nt; IREMeCADEY I )
(i nfrlsdtrﬁénm’SLé:ﬁBﬁl&Q:gﬁlblhfﬁiGn of tl%fcﬂyglaﬁf@&ﬂ’wnﬁﬁl)gh dos%ﬁgslrermds

%H@ ner cept ; WA) tocilizumab
and/ H@ho%w%é{ipg@d )Patlewffgnr‘grﬁﬁplﬁﬁ_{iﬁ%v and pyMARFa8 be treated with a 2H7
antiigGyroir iyvende th combifbioawien dny ity IDIWE OQitic sheroids, NSAIDs, analgesics,

coxY lithf%ﬁ&L ﬁ&o@&n oF'lFr 0'39 E%’l@élﬁ&n%} %ﬂdgf{by [r%%nﬁm%l?dtex;tg sulji)hlasalazme

et aner ce , azat eni Ci é
hyd‘%icbi"f("d}’r“ﬁl lyﬂunmﬂﬁ bcql%tCrW@Pcéray antlrﬁlﬁ&@&ehwab% anti-IL6R e.g.,
tocﬂ&)dﬁhlﬂG'DMAI @@batﬂeﬁp ili-00oE£A| epRivQInRb)Ninfhunosuppressants (e. g azathioprine;

e}
mycTERRRSTN R GPo: K50 TR o pty R BT e R
nouse- hunan nonocl onal anti body that binds to TNFa.
It is an i mune-suppressing drug prescribed to treat
RA and Crohn's disease. Infliximb has been linked to
a fatal reactions such as heart failure and infections
15 incl udi ng tubercul osis as wel | as denyelination
resulting in M5. Actenra (tocilizumab) is a humani zed
anti- hunan |nterleuk|n 6 (IL 6) receptor Etanercept
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with negative side effects including serious
i nfections and sepsis, nervous system di sorders such
w@gooasLepl e sclerosis (M5). See, e.g., PCT/US2006/004232
www. r emi cade-i nf |l i xi mab. conif pages/ enbrel _enbrel . ht n
For conventional treatnent of RA see, e.g.,
" QuFddleitaasent dfipsdripgs, patieregrenigrrimpfsteret @ ymahiodd@H2 Bntibody in
con Eéulaﬁ {Nﬁl{ éplcaﬂetam{ehtg lst§:h§‘stﬁt’&ysr@(glbsSMhra‘iiﬁ(c%zlpot%g c}%g@asol and

Febr uary, ecl fic_epbodi nment,
tazgERA e OR With m%*hoeri%@ tfé‘&ow ﬂ? OHEPZ?HVWGJV%‘P‘?W&FWI“GFC qipgdiment,
the pJOMBR phtidAY id tﬂ:atﬁd)ﬂjliﬂ’]ﬂfnhr%d Y1 dativody feqichiabreofcMiodly wilin
cyc% r]l'gl ary dosage of MIX is about 7.5-25 ng/kg/wk. MIX
e adm nistered orally and subcut aneously. In one

ex affs! 2H patitoding of th inyentipiand inpertie g Rl T wnit amdimy@H7 1bL4 s useful to

tream/ a\i@ﬁknuﬁ@d’lse&é aﬂ a X @11 @eopladf in ctfucesit vaihalBAFF bingetifieitheAbdnburrently,
teroid. reg i

sequenttl ?lg; f)r in qis rﬁllaténg lreéhng,n 1%%55‘“ naﬁg IBR%# asn%iépr%s]ts%getdggned gtb)vep rhll %nrg e?ﬂ%odiment,
the Bﬁf’lamtagmt ofn antieodChHRGindhhuntaw BY:3, avhigh prtibedisi iispoyfeablyhupgpized, human

or cﬁmf@rlc Qﬂm@@ey Smisdifnent e m%nﬁgonl@ﬂy§Bﬁ3 liélfusufn%ddéiln IMhgsyb@gistic
S 0 rec
e g ok RBal R i P e i e PSP B o wo

05/@093 iswprad Edngakball 20S0d dmmuiRdtl V4 B17s826)t i onal I y conti nue

to TepGiNS té’;ﬂn){ty,%%%&}éﬁ stdnfid ﬁxér&‘p@e%%ﬁrbg hdimmétér@ﬂgéo%onal
predni sone or equi val ent thro gé}Frhge tre

seqbeé?ql ambnp;a&rla]t (Héntelnruétg&t enthgna Sa§6p68 glyfllqotl feglmens with
the PpeI7 ICRL0 Gindiretahtitioty ®ma<rsdioﬁ3rao¢mpr§eld|dmse t he patient
can 35 be treated with a CD20 bi nding anti body of the
invention in conjunction with, for exanple,
Phﬁhﬂh@@ﬂﬁ(all)’orn(aﬁlﬁﬁbﬁsxi mab; from Centocor Inc., of

N B e By S T DL e DRy by v

pregnitin ooy arppreired ifqy istodeshey ndong qn@mém@rh@msthe depitgfl dagree of purity with
optféya‘l" 1&%@&9&@%@&.@&1’6‘%@9 exd @Ieht@ &Isﬁblﬁiéfsf(ﬁé‘nh@%n s PRI Rlektical

ST R I R B D O S0 YR BN O BT G g o ons

Aceprtls @ostsexopictss, orNS#lifos arealnmxgzets fecigientdl@) th@@)éages and concentrations

emﬁlw&l Qhé ifdile bl.g‘}efég&:ﬁ Q ﬂh'oﬁ;ga?té afrétQ Q1§} ot&p&gﬁﬁtah@snﬁﬁlo)%ggaudmg
met hot exat e, %Sasa az

ascmﬂa ?%We RORCL Prﬁ%rva% 4R aﬂc%ﬂfﬂ&wt&%@v& STPRAREECIOH
hexargetigniuin-cBbde; Heezalifoniunpehlidride) bebdthon@mmichledide GRRem@l, Gutyl or benzyl alcohol;
alk§1(B&‘rhllehszsuémpmetg[%40[1'}/&)&%%3&1@%pklormﬁ@@%l(ihggg@ 3epegtanol and m-

ratuzunab I mmunosuppr essant s , azat hi oprine;
Crei?i))clﬁ‘ﬁ Wé‘ﬁ%‘ﬂaétvgg‘ﬁﬁfséthi"} abeltéé‘? 1eRdsD) @?lypepfﬁa% RgiiPS: Sighge srum albumin,
gelatiyi] o iniinGglEbyRni 1S droghilly. pplymgtei;uelphc)slplhﬂmrﬂbc)one Bibiny\Dids such as
glyal%og{ltgrﬁﬁg gs%arg%g;g ﬁ?gﬁ%qg ng‘n §/Sln€5 mg%acEMdeg rdﬁ?c‘i:ﬁﬁﬁgs agj other
I asl s lents Ca m ni st er ed ‘humani zed
cmwrﬁqﬁchw@ag/glqusec@ﬁwﬁ@f ?%anlieﬁt"f&ﬂg?“ésaﬂ“’htaf BBt 4vspapsg such as
sucfk; hamiBolf tpdl&abr s6ibBdl,Qhl8Srmifd olitalidn® suck &lsediypg trfetaBid@plexes (e.g. Zn-

pro%lnocgrgtlg(g g | a’nd/grn drb IS(,)EIO ?u%%(ggn?slg%\l} &Q'E‘W}étlﬁﬁmglﬁg gl: &)?yethylene glycol

(PEshre enbodi ment the psoriasis patient is treated with

a h E@ﬁla@ﬂﬂZ%a%@f fo bagiosaedtiteald W(BQH(;%@QD&&J&Q'SQMCbxjjorated
n t1bodl es

hel‘?lﬁéy rﬁﬁeﬁe Cﬁ gxh mbué\a}l?n 1(5: uFaéx%d mLﬁtg_cg mglition ris m?z@ﬁl?uﬂili ﬂntlbody
at 48 mey/mjs @F M atetnte, 130aaM trepploge - Wh bawes éCQ!lpls@Wep@isorbat@()@é@H 5.0 that
hasrzl%‘grmnaﬁ Eneif ﬁfe%PtWo 9&}5 s%%gé%ttZrﬁ @& %Er agi E@g@a{ﬁhﬁ)tdy fOﬁhlIlJtIIGIE of interest

concurrentl| uentrally or 1n alternating. reginen.
compAEE | B OB oS B Bloge T e b Sy et
0. 7@@1@@%19@%& 80 taﬁueStWatamdraxg@mrs PH 6.5. Bl amitied d9@:@ys phiabceutical
forlﬁulgllon comé) dses H?%g IP_]M s%dllumcz}%&g](e h'orn g%}lt ﬁ)%l élr%rot? ﬁb%ut plizll Sy é}arﬁferabl¥ at pHS.5,
t he BAFF antagonist is a BRS Fc fusion protein. The
synergistic 15 effects of anti-CD20 anti body w th BAFF
antagoni st in depleting B celds have been reported
(see, e.g., WO 05/000351 supra; Gong et al., (2005),
J. Inmunol . 174 817- 826) To m n| mze tOXI C|ty, t he

M L T 1 s L " I 1
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Therapeutic fornul ati ons of the hu2H7 CD20- bi ndi ng
anti bodi es used in accordance with the present
WO poves420n are prepared for storage by m xi ng BEI/US2006/004232
anti body having the desired degree of purity with
opti onal pharmaceutically acceptable carriers,
polBxbitpise mirSictart insitad bindunza pivuf e 1Y 0 mehalBkrat Mmoo Ut PGEbUL 2-10%

w/v2a§)d §&1&)§ gl]gc%%l a%g Jase gﬂ\% I(@g 6 1% 5%6) L’%’ophﬁged fgr:]n%ﬁganl ada 4 f(nhe

formo I ze ornmuf at’i ons or aq%{eous sol uti ons.
subgyiaReays @B?‘é*“é‘é’f‘ Rl dpseribedip Y ?ﬁ@ﬁ%oé Sush lygghiligeq fprwfations may be
recdE M QDWiM ats@tableGilupit @ iSghgtotdil®nddnmagesd datconstituted formulation may be
sanfRIGEMBLIGAR o BIRNGNE e ﬁgagedgg}glgg de burfers such as

ant In@@mﬁln prgboidimehty e h‘gfor@éaélelr ofibamaniZedZHA6 ivel0melen pigedy in
200N Q53R\ABdtd/ 8% tr(:lﬁilé&il'ﬁl@ﬁrat@ am%@ewéoehamo theQﬁZOZ’MJ pH 5.3. This IV

forrBugegplé?aR g]%?dg%uséeﬁﬁ%g?r oaCé)Fog%]nElca 1{)r},s| Slﬁzlg] GSEII]GIIEI: Iaso \;yﬁgl s for rhﬁumatﬁld arthritis.
Ondfgrmplatior folsimyhnizl BFhGIL 1 va@ant &|1R-PPmgsalatiods prsteohly 3gmarL

antiB&dy Y honfMi hﬁfd@]@)ﬁllfaﬁ aﬂt‘oﬁgﬁf]sucﬁét 85 NOL meMfE 5 s6bROG (0.02%), and Sterile
ano

¢l ohexanol :
Waﬁ% bleﬁftESP aMSQSh lIIP y(e aéxgt erteﬂlécﬁmgﬂ ﬁ% ﬁ’i"(‘)‘ﬁart‘8’if°{j%}g7 \)arlants and in particular
2HDPOIL Y peptnp/ch 27, PI oVieodhsy acstete 4 %ershad@e dinydedtdo®Pa snpolysorbate 20, pH 5.5,
for gﬁé\/@ﬁdupadnﬁ)r 1sn1atm%g(grﬁglgtli&n @§1 be Iﬂ%g EOQ Bnékl, il vcmﬁlgbﬁén@ﬁesfo%ﬁhon for

one
2T ity b B e RO S S Reeste Tl am)
trehaipRaAgd-ath A0 A@slysochas a¢, oHarRI des, and ot her

car ?@}X&{uﬁh&%ﬂeﬁl %layghofkgm&h é&%fﬁﬁn ofLBEHIO §c§npm% a@ll%éésiafyffép the

chel at 1 ng agents suc TA, sugars such
paricylay ledg@tlombmﬁ freagse P“tf"r‘%él"iﬁ%%S‘t*b‘i"mglﬁ‘?‘ﬁ‘ita%‘i“‘“%"'éFhf“ dPa?tﬁil‘ﬁﬁely
affeCtOadbiother. IFONSartple i map besBiablero fxlifﬂhbxairovtde ap;h@ooﬁsag(re cpmoffierapeutic

ageft] &%@gw%% 24 o&%@mh an gf]cgﬁsggg Ak e Br an
ant@@é it tirdy Tielbra- %tﬁwhﬁ%bfydsﬁ&f*ﬂﬂl e F%ﬁﬁ%veéwéuna%@tﬁhuog‘é@g%nﬁ
depvmg&{ thhboBnt oL20PbAH ﬁ%éﬁntllﬂtﬁ@foﬂﬂﬂaﬁbxﬁ the t}lﬁ&dﬁf@liséhs«bgt disorder or treatment,

and oglerefgci%cg% (? ScusAgll E(Q/g r Tffege arnéléﬁl%ga;[llg Eﬁ-ﬁ]ﬁl f8 SLl‘tl) q%ga es%(l &lllthdagéﬁlstratlon

roufgerfesortp A GOBREES)  DSUh RN A ATOBIOYE! Gtttienzy

al c Qfﬁl{ﬂcmve(ihg&a%tmiy)éﬁﬁ bbatrgppln ﬂﬁcrdﬁi{ﬂsmﬁes@’rebhat foh@ample, by
coa%nvatl??'{mhm 1{els or (I_Qbﬂl&efam 1 F%%n&fzr%a?lgl? ?ﬁﬂ?}a{on% i yc(l)r xym%%hggéllulose or gelatin-
mlcg@paglpl(psg&pommﬁmetaqqylpt@g@yoqappugs @PSW@V"I‘?]D_’ ig grdlpidghdrug delivery systems
(forcbmn‘iﬁld ﬁi;ﬁ‘)son%s 3ulig hiidkosSHRAE, lﬁﬁdr&‘dnﬁlfsﬁﬁsﬁndﬂb Bétﬁhle@tnﬁl nanocapsules) or in

orbate. .8 ’ﬂ
macir?]e]mgg ops, r?Ec%p rgqugs arw:h%cl%éaeﬂo engngzgn s }éhgzlrjlgaceﬁzcal Sczenées 16th ec}mon, Osol,

A. EdfliagMat i on conprl ses 10 30 mv SOdI um acet ate from
aboglstakh-fefke bR @M‘»tm Opﬁjed pﬁﬁﬁlﬁéeﬁﬁhﬂes at suﬁfﬁed5elea§6
WO 2006 84264 /US g B sor bat.e as

PR DR P SROLHNC: 01t Rt O Sty e anfonist,

whitl sitadeogeinalte ferm ofi shpped tirtidfs, ab dilts, G-ni@9dapswies; Exzmpdes lobyustaied-

rele@ée(ﬁﬁ}ﬁés nﬁ:ﬁld@]%o@}regég Byd%gtﬂ!/&or(e;r!m'éle ;ﬁ)ly’{-i ﬂ-ydﬁﬁ@hyl—methacrylate) or

f'or 'subcutf aneo
Polﬂaﬂ*mlﬂ?%?lpdi‘)b&ﬁ“da%@ Sd%%cﬁ["r %7& 99%% C\Wf@‘f‘}e@@éb“f utagtfélﬁ‘d and ethyl-L-
glulaypa@p hbd-deg@dhble @hpieeavinyHagatey g ddeble lamic adidsglydolid aeid cupotymea such as

the igbl&@l@ !DEP@H" TIM l(|1 ufé&zgﬁe%n& n‘%}t A O np%Eegl plb&.lg g a@ ngcroﬁé Ac%%o er and

e reconstit dni ni stere
leuggplisie ackise arigl-I-0-H hvdroweivs actdo be treated herein. 10

| N ansp@tiafions e ForBive adiiisttalorf Mifs B ls@dile.OThisf readily accomplished
ni.ze ng/ M antibody in 20nmM sodi um
by g@%?%khéqughfgﬁ)n tI%a%f’nonsleemboan Sydr ate, 0.02% pol ysorbate 20
(Tween 20TV, pH 5.3. This IV formulation can be
adm ni stered for oncol ogy indications such as NHL, as
well as for rheumatoid arthritis. One fornulation for
the humani zed 2H7.v511 variant is 15-30ng/m anti body,
preferably 20ng/nL anti body37 i n 10mM hi sti di ne
sul fate, 60nmg/ M sucrose (6%, 0.2 ng/m pol ysorbate
20 (0. 02% and Sterlle 15 V\ater for I nj ectlon at

oy Y T I Y
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particul ar indication being treated, preferably those

Wi th conplenentary activities that do not adversely
wa@bdoeoss42each ot her. For exanple, it may be desPCHDF®O6/a4232

further provide a cytotoxic agent, chenotherapeutic

agent, cytokine or imunosuppressive agent (e.g. one
Artibles bf Manafaoturke ifl Kits such as cycl osporin or an

ant| bod at bi pds. T cel. one whi ch. bi nds .

AR il BF ot G TS e g A gt for
the tteyemuld ageiminhe dpasesntd relhtedevhditimeynd 6103 pasitivé qandefs guch as non-
Hoég@ﬁt%nﬁ‘tér&"] Thd z!?@c]et&f [-h@nu@zictugI &ﬁﬁé& aggnta%elsglﬁ g Ebe1 OF packaue insert on or

treatnment, and other factors di scussed above.
assogjaged &é‘h@? %ﬂ“?ay“"ru §%‘8blf" FPRfaHErs @ghyde fﬂ’b?‘é‘@@% boffes Vil W““g“ etc The
con@iheis magierfardmedfiom & Qiitte f raderidle Sl aslpek df plasdt. TG kondd@tiiolds a

corr(p%s(?tmn "\lNh}CQIS %geé‘fl\%ffo tllgﬁmgﬁlg Fén%grf Aid %Eﬁplla%’ a sgarlg%t?c%g%grt (fo Ig?ample the

active I ngre I ent ent rap
confRingr eRy éﬁ%Pt@ée“ﬁ?Séﬁla% ag o @ Viald e e A S@pp%ylerc%]a 63 yaedersne injection
neelll€C ANleGL@S adifve &ynt liﬂ”thﬁfofnﬁﬁitlaﬂ is @QJZYIITElﬁtin@I d.9) ﬂl,uZI-i’DJSI 1 of the

mvenﬁ(%nﬁlhee l’abeli]%(r gac a% dnserr1 ?{&wa% h%ilt tt%scgml?othl IF usFé gc])r treatmg the particular

m Ccrocapsu
congfigy é"é%ﬂp'zemr@sckaaewgéwﬂ tur@tryomnrﬁe lemuttwnﬁall adgjinigtgring the antibody

conﬁ,edlﬁo\mﬂyelﬁy@t ems (for exan‘pl e, liposones, al bumn

TN A -
progjicts. thapit %wmge‘qtmlatwn Reawt thgndietions Rive.fae gt tdnimdtra®oi @nfadications
andﬂe@%ﬁmﬁ@'c@ﬂc&ﬂmg @ﬁ%’e of suéh theEégeutté ﬂi%&@t)s In%h’esén@b(ﬂﬁgﬁ gl p@&t?‘g% insert

arations ar ed lt exarrpl es of
e BGHR Rerpoigase a6 bropparoies
senmiddiensibathd atioeedf rnlam@stuuﬁnas 6irthat cmmiusmash@bq‘i npiptrepmprsing a

phaﬁl%@éuﬁéaﬁ} Elgepttahﬁ bﬁﬁaﬁr @&9 Bd @Eterlostml v@inar f%?-;nfebtﬁ)ﬁ TBVRETS; pbcﬂpl;atla Buffered
artlc es or m craocap sul es.

s B TP S AR o B P B b o a
conpetojpbat] @ses stangodit,aglsg ¢the buftexsadijobnss, filters, needles, and syringes.

p0| Kﬁgarmg %Mﬁitﬁw Lre H@fuhﬁp\ra}ﬂ)té&)ﬁ))oseso% é for B cell kll\%ng assays, as a

0 %ylnylalcohol yl.actides (U
poslgy efv? 105 §POPERIASTAY ST %mti‘fa“@ Ogr'm%ﬂﬂftcm&ettoa Ofa‘ﬂ?foéft"ﬁﬁ”SLFor
isolgflon brginpadifisation ofiCdghakledah eneinhhh2Vess Vi aayodpdeilat te beads (e.g.,
seplgaﬁgtr l@g&ﬁ | 1is Lﬁ% 1%v1§e%lvﬁiucg L(}{lﬁigll tﬁecan@ftohlgs fg%g!:t%% %ua%H&ﬁbn of CD20

e mcros res
in verarfp% &g EBIrSA| Oa&t".e%er%\‘a‘wd A@W‘t‘JB‘t *FE‘,Clea‘?f MRS vt comprépes 2
conta@erpndd llaldal?ora)&ﬂiﬁ@ﬁrsért on@ngbsqoialey witk the JonBinry Wheaoythinkr yialdse:
con@;géltﬁi)n cc;l;ltll)%mrxé)z[t ﬂ;y t Qﬁe aQtEéDi(Pan@n%fiygf%% uIer(ttotl nA&éitléfPall §/onta1ners may be

dm ni stration nust

mclgfteé BAYSPIEREE- difppnts qof Pytfers; qopfral Pﬂ“é‘tﬂgfﬁ E’teéaerlloéPaFlfaE‘t inggttmgpprovide
a deS@ PN RS condpdsitidha2 OGS DBAZGAs GRS WiSedd0 B/vdb2BZznodc use.

Articles of Manufacture and Kits Anot her enbodi nent of

the invention is an article of manufacture containing
Expé&timehdl Exifipldyl for the treatnment of autoi mune

di seases and rel ated conditions and CD20 positive
Mategiglser s such as non- Hodgki n's |ynphona. The article

Mu@fGJﬁ&Eﬂbﬁ BB ECERNRID D $nid wWaORERMpREd @Rodghahel BO&bad@¥ial artificial

sert on or 0 ted cont a
e @R el B 8 PP U0 PG HAG Aptegverh i g lastocyes
defiwdfﬂ"@ FV8ymitarigemsrate transeeiin €21 Duigiariine thee mrm@:hcamfsge drsdled

deerﬂﬁMo@ge\ﬂéEtloﬁEﬁﬁ cﬂirac%ﬁ&aﬁ&i (ﬁ IhéDWmﬁ:é mgi %é aP EZO qsﬂnlm‘anol
e contaij ner OSItIO i s, ef eCtIVG

174861 8%r BGPrhe e W&fa AP ‘é{??dWIWé§DI]’|§Rﬁé“Cd)]§t Brgeegate
hCIROTESED phCD(HTgrmiex ahigh werd i3ed in o Bhdisdekrileayelde an
i ntravenous solution bag or a vial having a stopper
pi erceabl e by poderm c injection need
Antrb@élgsr alpppgbogic tl%m%@@% gnalypjs W@p%@a&g@%@t BB ﬁhqr naenh u2H7
anti body, e.g., hu2H7.v511 of the invention. The | abe
or package insert indicates that the conposition is
used for treating the parti @8l ar 15 condition. The
| abel or package insert will further conprise
|nstruct|ons for adntnlsterlng the antlbody

o " N a - -~ 1 T Y a
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Additionally, the article of manufacture may further

conprise a second container conprising a
w@basoseut i cal | y-acceptabl e buffer, such as PCT/US2006/004232

bacteriostatic water for injection (BWI),

phosphat e-buffered saline, R nger's solution and

dextrose solution. It may further include other

quﬂ?rﬁe% Vs@[lt\§arg%b§ %&3@15 tvﬁs%f@mecﬁgﬂg?‘&@sc% OI‘%EGS@;‘EI@JI‘ machines, and using

0| nt, 1nclu ot her ers l'uents,
C"'“ﬂ“?sf%”‘é’afeﬂé@aﬁe%@’mg nQigkinties. 25 Kits are al so
provi ded that are useful for various purposes , e.g.,
Genteddil Methaids| Killing assays, as a positive control for

apoptosi s assays, for purification or
Preprrfﬁfmwﬁmtr 481 puspengippspO0 KEppvPuserbings wast cpliecteqreypitally wzZPTAn

confiifhg pUgs| foildat bpdre®Eell Gl Osingt ATK lisis BGA (paRhdsad ffbm”:onsource)
Follggln%ﬁ%flyrsei]z%\fa ,n %%J%Od en(s: gvg ligr(e%r(lju dltze% mkeo %ng?e c(:lfsugpeth;']s us%g ?r[)s%% Elass
slidesnEqlitpolétt was thfep wasied: eeel{speefﬂ?d aWcﬁlfqngé Al pEeold GRS bs RO Whsh peritoneal

cavN}l dfe&n m@usg Lalage ﬂmd Eelslre%éveﬁa uﬁng\éﬂ'ﬁlts%d@esm)libtved S Mlifigatidie
r tlcC Ct ur

oocme o%?ouéer%oog S 5%1 earu? %FltoB%lwéa etl?e%ﬁg%mfcf and coun}e:é%efore staining for
FAGSaeziisat ed wi th the container. The container holds a
conposition conprising at |east one anti-CD20 anti body

e e e e B s
FAGOmbly<) indG® jlvbphiogpbate-Hitiferell-sdbied plor! %pdiwknang 8iginms Egltowiyg y 30-minute-
incdBhY bfige, séméiiecélﬁruleféttﬁeg Na@bd 4 ?es&&eﬂ&@%bf%ﬂe @Hn@sﬁm%h lor@RCS
instructions for the intended in vitro or di agnostic
analyliy 35 Experimental Exanples Materials M ce:
Generation of human CD20 (hCD20)+ m ce was
FAGY &Q%L IF%'&@ Qna'iéjglg QQQJErfSrE@d Hi FFQ&S&I@&tF%@S@:Jhlbﬁrv&ﬁx Uelf(ﬁugét software. B

chr onosones gl?)@* corporati
CeIE D] Ve BASIet SRS T P el oGBS st gy e B cellswer
defickgirab B220"; MZ0(madfeMB zoieL B cdllo wepe tdinat 28 CD2 HASD2A1I; Canc( A@{follicular) B cells
werE@éﬁHQieaECbhlnéﬁ%zst"Jﬂat expressed hCD20. See detailed 40
descri ption gener ation and characterization of
hCD20 Tg+ mice in Gong et al. (2005) J. Immunol.
Stafisfids: Sata/wdB2EpredbdIR the Trigan Nt @rdeioL(nSI) B @igit@inhdlysis Baegrformed using

W g+nCD16-1- to generate
two\(}%‘%&%@ t'16--hCD16Tg+ m ce, which were used in the
studi es described bel ow. Esammelies: all antibodies

used i n FAﬁ&nmhyls&fsm@itecpwxﬁmmnwdm aBEl)ody

uman ?th}l of t?ei murme anggx%é%?(éﬁlgﬁmg)?y %906 r/e dsreln as m§H7

EqU| pnents was per orrre
for mp@Sk: Ap cerrleqﬂmeswriew siterrirediedratasengithtans | The mum@ﬂﬁ@ré@@dy
varigt)d &giafseql@uemaﬂle chifhidrR BRI @OMEIsE W aitSRMan ERNEBRh described, see,

d | | L
oc PSSR BB LO0, 1, SLESS kbR RETIL RSy bl

amlc@wtdaﬁqqmqgoftt@bre@ne Efﬁlmmhkdowsadlﬁc@@bdew B3 %49 BE) with thgsequences
of kﬁ% el hiiSs (ﬁhﬁaf &KL @W&&&%@ﬁ&e&i &Eﬁnﬁin@ﬁagléﬂi Gfest, Ed. 5. Public Health

serfrat T e bl har et MP AREpeReRBRG-AEr Ry o Feurdeer

chagi; wgsdefigddibaed on s€pkice pgjeﬂvatabﬂnagéKztbhtenalv\thle,d are shown in Fig. 1A and
Fig. flﬁsﬂési)&%@éi@ dl]sﬁa@ gyntﬂe id ﬁ%&QCleoﬁdem(Taglg 1}: Qle d.hr(E %@ rﬁﬁ@ﬁ'enl:’s%?ﬁuntkg Proc.

eritoneal cavi each nouse. Lava
Nat{,\éga ngc M,S éaZ @%%SH dlassus?ﬂ to gxgpc}u[;f‘gaé@lxpgﬂhf Blwé)a Z%Z/ CBR reglons into a

con@@famnmafnlfgafmmork cbieddfondiyd 18 8 cdnkesis FRQuse: I, vad (v,.S@preibgroup I, Vy
subgéri)ug Iﬁfc%ntgloe %lﬁl {Jn]i%mleéﬁlg (gﬁ gmefm% %%49 QleJnc;n EgT pu%flca{lon is
wmted)bﬁrntatnetsyntIIMOG were stained for the varl ous cell
surface nmakers (see definitions in FACS analysis) in
100 | of phosphate-buffered-saline plus 1% al bum n
(Sigma). Follow ng a 30-mnute- incubation on ice,
stained cells were then wash@d and resuspended before
bei ng subj ected for FACS 20 anal ysis. FACS anal ysi s:
FACS anal yS| S was perfor med usi ng FACScan or

A NSNS~ 1" ~ a Y R o - T
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defined as B220+; MZ (margi nal zone) B cells were

defined as CD21h'9'' CD23'W and FO (follicular) B
w@eiob®s4226 were defined as CD21+CD23l " gh. St apCBHUSM86/004232

data were expressed as the nean standard error (n=5).

Statistical analysis was performed using two-tail

unp&herpbapeMidp¥ K¢ wasiralfplneitagen@ds asiypibasiforataresionglf F@BY in E. coli. Based
on Mhhgeﬁﬁ%oﬁu Fa d@;@vam%pﬁﬂo@fﬁbm%ﬂam%{ é@n@?{@e%?a!%(ﬁﬂs@(fl 989)),

he nurine anti-human CD20 ant i body,
PVAPERPAP TR eFrogge Hpmpnize fonsgp Kﬁ‘ﬂhgfoﬁlé§ hghwaen (Vixd-Cu) and 2
hunﬁxallid’dl c&ﬁer@th&tsuﬂgfbu@ﬂﬂﬁﬁdye&nﬂf\/ WSd, 8y eﬁlh-ﬂm& @ﬁteﬂf@pﬁna)g eMB&dyS pVX4 also

e nurine 2H/7 antibod vari
s el PR PR KHSEPT DOt i PR AT ralgpreionl
deS%lDFF’mUC@ hizpged phereif, PAES (Fartiyethl., Rree Natl. dcay. Sci. USS.89:3a856(h298)). A
umq'i_he gﬁe@reﬁrl@loﬁﬁg w@s 1gtgﬂucgggbtwel—mﬁe %eﬁc@&héjﬂdletﬁe ®fb) géﬂ aﬁ&%@a@y chains.

I denti fi ed by npari.n am no aci d sequéence
T TSP A BT P Y ST S BBt Fobrigl eqence
(Chimg8d#6., @k8¥5: Wed-1v6(19e7)sequences of known anti bodi es

I( :](tajgt?ée(gst@ﬁ]ct@é ODg%%%ﬁ FL?O%%{_%&“ (?%’70\;22 él%\sldlrggetedl {@?ng%sg\?as perl’ormed on
a depRridipecropiainias teplalk ooV Xietlivia SRS ofi-FND® Wy charfted toiBRaurine 2H7

CDR£ @h@ﬂﬁlltfn@ fnofeQ® it de@Rtd BRGuNSRNY 2Hmﬁioﬂ§ @] er) Me‘ @BR-swap
base ervarija

verSéolrjlp(r) 1t h gl? Iélglg'ﬁ%‘llé%gaflﬁueﬁu éh tEe!lci&nsgﬁsas hu, alER ngues shown in Figures 1A
andrlﬁsﬁec@lzv?ew v2 e uagsl foryfmthieduingnimliongon ucI eot i des (Table -

1) Ta?oietﬁh&isft}%%h%@iudi@d&c%&ﬁ&%é Sed KbiBlEdach JPHR %mméeQHN@Lim) CDRs

Sci 4 was_ used to introd
in g1 G5 Foreaemn (RGDBIE MR D RE o HE & BORTLH ghen
CDRUrfR- R EDRrEeOPR-HE asferets po Bichh#ig COR 1, £DRO agig MR Isrespectively;

SimBBIG USHCE!, MDRlbz\JH éliR Lé’#efe&@cpé%é}x o?kﬂéﬂ QAﬁPCIBRs Yh!: suﬁédQQSnQ HRCDR-E2
cont ai ned plasm d

Wefei‘)f%%é%%%e% ﬂ?:‘l‘i"o P@P“‘ﬁ@ﬁtl“ﬁe% EPF&‘? |a§d Cl?lﬁ %8]? ‘por at ed
herein in its entirety). 59 WO 2006/ 084264
Taﬂ?qrbhé%g&@@{mqgéh%g@es%seyﬁﬁ c@lglﬁlgtﬁﬂ'ogthp(\!ﬁ(ﬁ-s %f Hﬁrﬁg Zf-I‘PEDRs into a

mut agenesi s_as wel for expressi on o
h““%ff?meweﬁg'éﬂvx“o &eilfhles ﬁ?ﬁ’&@je‘meﬁf’ liggustyotidg aﬁé‘? e(}’éfq ve of
PBadwfion ( Cunni [nojhamiciedtidadequendsCl ence 243: 1330- 1336
COREY) ), pVAL THORACASCACOMEC TAAROATE NACHIGTYGEC CG
humani zed consE@RSUBNOSBSsubgroup | light chain
CRRIPACL) and @ATRANAERTCE & CAASSHE GACHHGARGEBAT PAC CAG AAG

‘b,ga?%_gh‘an n (\HCIAAWC CONSEQIRNOS39 i nt erf eron_a)

St B dy. pW&%ED%G Gg%&%ﬂ%ﬁ KT EAECORESERACEC GACAC

A A vuonecao hot dorivad r om
CHhRpgLof ane CTCGAGTG G \(TAT A \C TGG
another previ %@%ﬁgr \ JBSEREE & A?ﬁgﬁjﬁﬁ%%‘—

BPRE ] (Car ter & 76 ACA IICPRG IAGOTAT APSCATHG

4285 (1992)) .| @gq kd@ug) Spel rest riction site was

ChkLoduced bafacen th€ APNRAETeaUAATTIPEAE BC GCAPICT GGA GTC C
| i ght and hegugegianNosw) The first 23 amino acids in

@or-h3 ant i - | FN-aaTirevycaouA CAghiGGA®E TIRC aAE CCBE€CBAdA TTT GGA
secretion sigrnAG sHQIeMNSE41)(Chang et al ., CGene 55:

189-196 (1987)). To construct the CDR-swap version of
2H7rd &J%QIYS%]) wittSHuh@ishl E&l@éu@g arﬂégrﬁig @;H)?e% ing amelﬁceﬂ-ﬁ%@@gﬂalmng
on 15 deoxyuri di ne-contai ning tenplate of pVX4;

m“fglF XL @9!%1 domaigy erd -hpmm G, 2pkeih @Walﬁ@ &S opstradire bbfﬁlrerqﬁfect@mwtagenws
m;)rayns%grsﬁgﬂéh@ dh@&lua&hl@& H:U lﬁtrdd§ce tﬁﬁfnﬁlflf‘neﬁgunteworﬁ-1?0331dues into 2H7.v2.

Thel rTa version 2 f , CDR:
C Y LIESTIG FOnSIEgF! fof RpIfigign ¢ ﬁ%@ chipkr Teblgopa st ATES-Evif T e 3
WORSNFE# Ukachrensresl chdih sfeigiFaivies a 3 akifl SHi sgi¢ties sidnfl sequdte as
desc%ﬂréﬁfor'ﬂ‘&ﬁ@%&@d 2H7.v2 was used for further

humani'zation. Table 3 shows the oligonucleotide

sequence used to create each of the nurine 2H7 (nR2H7)

CDRs 20 in the Hand L chain. For exanple, the CDR-HL

ol i gonucl eoti de was used to recreate the n2H7 H chain

CDR1. CDR-H1, CDR-H2 and CD®H3 refers to the H chain

CDR1, CDR2 and CDR3, respectively; simlarly, CDR-LI,

CDR L2 and CDR L3 refers to each of the L chaln CDRs

— I T o A~ 1 o o, s
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human framework in pVX4. Residues changed by each
ol i gonucl eoti de are underlined. Substitution
w@riogosueed eot i de sequence CDR-H C TAC ACC TTCPEIZGSWMEKN04232
TAT AAC ATG CAC TGG GIC CG (SEQ I D NO 35) CDR- H2A G
ATT AAT CCT GAC AAC GGC GAC ACG AGC TAT AAC CAG AAG
TTCBA&&:\GGEE]UGG& (&E@isb&fmmuaﬁ:)zkﬁ@&m feideshia tﬁﬂmmﬂl Vulll
é%BC GGC, GAC AC ?i%; EQ |.D NO. 3
Eﬁ'bi% ﬁ@“w?rkﬂzﬁﬂfﬁs eﬁd@é@&“’@*ﬁ@‘@wﬁ* aﬁ*mdlsﬁéér%m&ec Nail.
Acafl 0. TRR:APREAZBT QOBACse BT irdits ofBETutGAvk wetSAnt{oBic€d ihdD (N@H7.v2 Fab
T
con§§1):t b d(r%c[tzeq mI]%En&gA T%Qm@t%ns gﬁlt?%hﬁé&? %ﬁ@i&&%ﬂsus
’kﬁeémﬁﬁeme?EW@bEﬁWEWﬂ%%ﬁv@ﬁW?WS* ftSteeyhpimiglbaffeg DR
@l%tlbl% oﬂ_ﬁ?ge];le&tz;ggr V& LRl MVKP@KW&%O%MNV)
TTT GGA CAG (SEQ I D NO. 41 ) For conparison with
Verw@ﬁﬁt%@d VegH$Y MydKsand YL@ midversiop b esgiined VRRE HY, AEPK)aind
V(ﬁ (contalnlng murine VL and VH domai ns, and
. 'and CH1 domai ns) was constructed by
si t Hudinizedcdné chimeric &gewensof 307 frkibivillk @fere egudsed )n Hisdliragd purified as
foll&ysn ﬁ’ﬁﬁﬁlhscwe%l tfags@&h{&i 1%%‘ &Lﬁ §tra§n(kL pﬁfu@&ﬁ&tggeﬂehganmgb r&) for

resi dues into resulting pla
Pfeltaﬁi*ﬁ%ft ‘if aﬂib‘eﬁbdrw@}?ﬁff@égﬁ W oﬁm faﬁ‘zevaemt Rt fight pdiheayy e*ems agre
conPlefgInsGruBiced ising thotideok ynudftogde rettion (Sebﬁ@xd@é}ﬁ)%ﬁﬁél@nucﬁ&]bfp ). Plasmids

wergg&gfgl%‘gd ﬁxu)%:‘, Qoll% rals '1%%9 aadtgrl\lllg\‘?'e o@ a{ég o} qg ng ontalmng 5 pg/ml
esertBeafor p 4C

secreti on S1 g Sequence as
carbgpgillig, an%s"wb Czbwle%eﬂfewrmwmme"ﬂ@ @m@e@lonss Bt iphml LB-

100582 %&ﬁ@lﬁm@& malrak @7@ @ qrﬁe 4 IHIQ:ulmr'J Jvaa Qddddt6 sb¢ m@&f ug/ml
ues Wt consensus

rk
cartter,gflglﬂ Iaxglsall?»ﬁd é%ov_vl_ffg}é halﬁ 8 4 brb%fg?dosbgcp i[}ash ﬁ%l’ﬁ fé’é medla con81sts of: 1.5g

gluddid! 1 1ooakic®s SK, Oap Y@kt etactdertified! OB g atNdrbus MHOAA -O7gS@H4C1 WS4y kI,
89:4285-4289 (1992)), several framework nutations were

128 TG J el M Frstrgnofemrisie 7 4y o IRater vyl pigrdle fiisyed through 0.1 um

Sealkech@dteli r ect ed nut agenesis. These nutations result in a

Cha@ﬂ@ old wﬁse@tmﬂenﬁgmﬂommEgﬁ&ﬁf?grefbmag@va@gn%a% ?@oggua%&he

ose O und
SUDYTRiEP THTYR: ATFE BRSEInaCER 1 G eORTP FetSPROfts 1oAS "aell SEmM MES-10 mv
EDTAQ I@Hamt(&ffer\/@f 350010 ofd. V0PI S @%ﬂla)\ad(s BiadMo ﬂh%ﬁ @oteo &4 28 98 ml of

soo SRR i Bloprmamy S B 8o B B ey . e

gentigatying amide fox/L . Ltz @npld wiF Whirifikdedat AP.609eks flanid mifi Fhe siperndfaiowas

brodé%t&S@ﬂlSmt‘ﬁfbuM WéndBidtdQEYa Mﬁf@&&%ﬁﬁ &ﬁglbh{gd glth ﬁ)@ﬂeﬂ A. The flow-
wer e transforned

o o s RO B Bl (e T e
equitiipted with biBerpy. dpagchtninons wishaotith [1@ mblndfersA mglelvted tvitahalerB M
glyc%H f(p fntoeI% hnl\f at TxﬁnﬂH 8. @Olthg Fdaf))%g th@MfoQ%XngQﬂ% BRs usang a

CorlBOT AR ) Gt & B LR S IS A P SR ere un

to asserrag plrita Asiftigermdadularteghttof excipdrias tvbanetificl B¢ Blecti@spray mass spectrometry.
der fn\‘,ér’}f Bayeg EQfSA%%? asszE/L @l%%gbeg Bél&v) Lﬁe &chfih%%%l’a%? r}xtcﬁhlg%&gnenc 2H7

car beni ci |
Fabf‘%ED%Prw diffipulbtodpters s%ﬁforerﬁ@%% E?e W%S“?S’é e gﬁfmgttee psgihlength 1gG1
antﬂﬁ)dm fot BsayslADfughdrinuagmdani ci I 1 in for 5-8 h at 37 C. The
cu ure was 500 m  AP5- 100 t 2
o ar LRSS o PP o R G oo <SR A iR e W o Vi
dombiad df |cﬁﬁlerﬁ:ha]k ev6feh Bbles @dll a3 HmanbdTFabRaichs £ IBShtS hiBvi@ikly described

oS S AT A LA o

eac construct was digested with EcoRV and Blpl to excise a Vi, fragment which was cloned 1nto the
EcoRV/Blpl sites of plasmid pDR1 (Fig. 4 of WO 04/056312) for expression of the complete light chain

(VL-CL domains). Additionally, each Fab construct was digested with Pyull and Apal to excise a Vy

61
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1.2g Nad, 120 M 1 Mtriethanolamne, pH 7.4, to 1L
wat er and then sterile filtered through 0.1 m Seal keen
WO 200b@84264el | s were harvested by centrifugati oPCT/DS204/004232
L centrifuge bottle (Nal gene) at 3000xg and the 25
supernatant renoved. After freezing for 1 h, the
fragment] witichyyes clpnsd intopleenftieldtApad sibofplasmid PR 2 Gigndb IVESOA 6 3i) for
FRldivof Bt ton: [
oSl 1 et colof BT (9 ALy
trangignt rrg)’smtwhﬁe’rﬁreaggombd hy@0¢ay§@zygﬁélgb®hgmrm pheldé ehdtadeavy-chain
expfbshg| phé§ﬁ11§ in®fan E&ﬁo@@&&aﬁgfbrﬁkd b erH@;‘olmc kﬂﬁéy%gll lmg @@ﬁ {j(ﬁaham etal,J.
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conprapaiop phike, variaef rﬁwgdafarrea%lqnélrwd&ngm%@a%ﬂe <t @élcates weaker affinity for
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VLEHPrimrhimpamzed FiTonrsiond @ GHA L 65 | Ydérfined amions@thdofletheindiente smiglo acid
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+/- 10% Framework substitutions in the variable
donmains are relative to the CDR-swap version according
to the nunbering system of Kabat (Kabat et al.,
supra). 15 2H7 Heavy chain (VH) Light Chain (VL)

Rel ative version substitutions substitutions binding
6.8 (Chinera) (Chinera) -1- 2 (CDR swap) (CDR swap)
0.01 3 R71 V, N/3K (CDR swap) 0.21 4 R71 V (CDR swap)
0.21 5 R71V, N73K L46P O. 50 6 R71 V, N73K L46P, L47TW
0.58
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7 R71 V L46P 0.33 8 R71V, L78A L46P 0.19 9 R71V,
F67A L46P 0.07 10 R71 V, F67A, 169L L46P 0.12 11 R7Y
wWo Nooesized L78A L46P 0.19 12 R71 V L46P, ML BCBES2008004232
R71 V L46P, M33l 0.31 14 R71 V L46P, F71 Y 0.25 15
R71 V L46P, M4L, M331 0.26 16 R7 |V, N73K, A49G L46P
0.65 17 R71V, N73K, AA49GEk#ink2 | 47W 0.67 Table 5
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hu wﬁlrwtzt@@nsafwddqf@r% regiuey §1d Copbrape pt Sul@ms@rnﬁ iltrﬁ-‘cl_%k ROH{iRyR Gat were
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appf“ﬁed(“?@’ﬁds °r€¥g%§%tg i18ce these were used for mutagenesis
on the Fab ten‘pl ate while for VH (A49G), the oligo is
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varlant a rago >i mdlcates higher

affi QCAGEATAGA TREEABECT IRt viiaed 4/3)0%.\framework
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842)64 PCT/ US2006/ 004232 5 Exanple 2 Additi onal
68 wi t hin 2H7 CDR regi ons Substitutions of

addltlonal resi dues and conbi nati ons of substitutions
re identified as inportant by

M- scEgawiynlgiim/vere al so tested. Spigarchdin conbi niRekion binding
Vardiankwstitg@and | cul arly v. 96  appeéstidiotso bi nd| nor e
tightly than v.16. 10 Table 6. Effects of conbi nations
ofs mut@ti ons and non-al ani ne substitutions injtihe CDR
Mgl OI’]@SQA Nlbuﬂmnl zed ZH/.v16 negsured using (35

X ',:M WN%bbﬁobw CZ-S ceffs)y.[ . The relati ve ngndl ng
t leé 9§G“N1(’ﬁ)§pﬂb‘5‘bﬁeu as—the Corﬂc?ntratllopl of 1%e
AR T AT A M SR i
irrdi-ca 5%5 Ré?ﬁ(er affini fy for *hae VarHat-—a ut: e—>1
iw{-?n ca Q‘K I]BS%pr 15 affinity forl"the variant 948andard
®3i af DAPA.NI0GAe| at i ve affini ty deternination gleraged
404 10B99TENZ6WOr k _ substitutions in the vari 88le
dosai nS9Sr, &1008| ati ve to 2H7.v16 jaccordi ng to fihe
megber pngpcsyst em of Kabat (Kabaf- et al., supra). 2H7
Heavy Bhaud Yab@Rt chain Rel ative|l.hinding Version
S4BST 1 IEA /fosUDST I TUT I ONS 16 -lss64; 4924906 DS6H,¢ NIOOA
3372 3I036A, N100A A55G, S92A 2.1

156 D56A, N100A S26A, S56A, S92A 2.1

107 D56A, N100A, Y100bI SO2A not expressed
182 Y27TW -

183 Y27F -

184 F29Y -

185 F29W -

186 Y32F -

187 Y32W -

188 N33Q -

189 N33D -

190 N33Y -

191 N33S -

208 H35S -

64



97 S99T, N100G VYIOObl - 0.99 98 S99G N100S, Yl 00Dl

- 1.6 99 N10OOG YI00Obl - 0.80 101 N54S,D56A - 1.7
waoomeks D56A - 0.48 103 D56A NTOOA - 2.1 HROHUSHIFT(04232

N100G - 0.81 105 S99G N100S - 1.1 106 N100OG - -1

167 S100aG, Y100bS 136 D56A, NLOOA S56A, S92A 2.6 137

6A, [NIOOA AS5G,_S92A 2.1 156 |D56A, NLIOOA 926A,
pedf RSt 2 1 I97 DSoA TNIDUA [T OUbT 927 not
L NS RN, NS S
L0013z — TOT7T 1OZVVv - TOO0 IOV -7 Iod NoSDU = JIU INSS T -
EOL NI3EY 208 135S 64 WD-20061-084264

3 ugbele/ 004232 209 A50S— 214" ASOR - 211 A50V - 212
ASY] 1BEWSOW 169 YS52F - 075 |170 N54D - Q125 171
N6#S -[YR2F? 172 D56K - 1 173 DH6R 174 D56H 079, 5
176 DSSED 1.2 213 D56S 214 DH6G 025
171 N548 - 1.2
172 D56K - 1

173 D56R -

174 D56H - 1.5

175 D56E - 1.2
213 D568 -

214 D56G -

215 D56N -

216 D56Y -

176 YS5OW -

177 Y59F -

180 K62R -

181 K62D -

178 F63W -

179 F63Y -

157 YOTW - 0.64
158 YOTF - 1.2
159 YO/8W - 0.64
160 YO98F - 0.88
106 N100G -

161 'W100cY - 0.05
162 'W100cF - 0.27
163 F100eY - 0.59
164 F100eW - 0.71
165 DI10IN - 0.64
166 S99G, N100G, S100aD,Y100b deleted - 0.99
217 V102Y - 1.0
207 - H34Y

192 - Q8%E

193 - Q89N

194 - Q90E

195 - Q90N

196 - WOLlY

197 - WOLF

205 - SO2N

206 - 592G

198 - FO3Y

199 - FO3W
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215 D56N - 216 D56Y - 176 Y59W - 177 Y59F - 180 K62R

181 K62D - 178 F63W- 179 F63Y 157 Y97/W- 0.64 158
wWOor200b/084284 2 159 YO8W - 0.64 160 Y98F - 0. 88 PADES2006/004232

N100G 161 wW100cY - 0.05 162 W100cF - 0.27 163

F100eY - 0.59 164 F100eWw- 0.71 165 D101N - 0.64

FF S99G N OOG, SI00aD, YIO0b défeateds9. 99 2417 VI02Y

. 07 = H3AY 192 = (BIE 193 [pofBIN 194 -| QUUE

Eﬁ —QRON—196—= WotYy— 197 =W oY — S9Z2ZN—206 =
5926—198 F93Y—199 FO3W—65_VWO 20061084264
E?F/J~2006!004232 204 Foas NSV 200 pod 201

By 1202 - pasw 0371 - pPogR BP¥Banpl e 3 Hunmnized |

2H7 variants with enhanced effector functions
Example 3
Humanized 2H7 variants with enhanced effector functions

Because 2H7 can mediate lysis of B-cells through both complement-dependent cytotoxicity (CDC)
and antibody-dependent cellular cytotoxicity (ADCC), we sought to produce variants of humanized 2H7.v16
with improved CDC and ADCC activity. Mutations of certain residues within the Fc regions of other
antibodies have been described (Idusogie et al., J. Immunol. 166:2571-2575 (2001)) for improving CDC
through enhanced binding to the complement component C1q. Mutations have also been described (Shields
etal., J. Biol. Chem. 276:6591-6604 (2001); Presta et al., Biochem. Soc. Trans. 30:487-490 (2002)) for
improving ADCC through enhanced IgG binding to activating Fcy receptors and reduced IgG binding to
inhibitory Fcyreceptors. In particular, three mutations have been identified for improving CDC and ADCC
activity: S298A/E333A/K334A (also referred to herein as a triple Ala mutant or variant; numbering in the Fc
region is according to the EU numbering system; Kabat et al., supra) as described (Idusogie et al., supra
(2001); Shields et al., supra).

In order to enhance CDC and ADCC activity of 2H?7, a triple Ala mutant of the 2H7 Fc was
constructed. A humanized variant of the anti-HER?2 antibody 4d5 has been produced with mutations
S298A/E333A/K334A and is known as 4D5Fc110 (i.e., anti-p"*HER?2 IgG1 (S298A/E333A/K334A);
Shields et al., supra). A plasmid, p4D5Fc110 encoding antibody 4DSFc110 (Shields et al., supra) was
digested with Apal and Hindlll, and the Fc-fragment (containing mutations S298A/E333A/K334A) was
ligated into the Apal/Hindl sites of the 2H7 heavy-chain vector pDR2-v16, to produce pDR2-v31. The
amino acid sequence of the version 31 complete H chain is provided above under Compositions. The L.
chain is the same as that of v16.

Although the constant domains of the Fc region of IgG1 antibodies are relatively conserved within
a given species, allelic variations exist (reviewed by Lefranc and Lefranc, in The human IgG subclasses:
molecular analysis of structure, function, and regulation, pp. 43-78, F. Shakib (ed.), Pergammon Press,

Oxford (1990)).

Table 7. Effects of substitutions in the Fc region on CD20 binding. Relative binding to CD20 was
measured in a cell-based (WIL2-S) assay of framework substitutions. Fc mutations (*) are indicated by EU
numbering (Kabat, supra) and are relative to the 2H7.v16 parent. The combination of three Ala changes in
the Fc region of v.31 is described as “Fc110.” 1gG variants are shown with mutations with respect to the
2H7.v16 background. The relative binding is expressed as the concentration of the 2H7.v6.8 chimera over
the concentration of the variant required for equivalent binding; hence a ratio <1 indicates weaker affinity

for the variant. Standard deviation in relative affinity determination averaged +/- 10%.
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Because 2H7 can nediate lysis of B-cells through both
conpl enent - dependent cytotoxicity (CDC) and
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For devel opnent as therapeutic proteins, it is
desirable to choose variants that remain stable with
WO e®pog264 0 oxi dati on, deam dation, or other pPODESHE&004232
that may affect product quality, in a suitable 10
formul ation buffer. In 2H7.v16, several residues were
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1 ONns usogi e et
Telaflm)ng bglsitias e Céfbaaﬁld (WEZSDI$Y: These changes i ncl ude

S298ne rgafﬁs&ﬁ@weKaﬁt‘Eﬁ7 GS 3 dﬁ%ﬁéﬁtbrﬂ&dlhtya&ﬁpé&d 132 246 tw@h respect to losses
in t'éf%%ét n of mw@%yt%n eé(n ?ﬁ’e} C gne‘zﬁ(t%’go ed Her accATerta ed sgtl'(ﬁnht coné{t‘ions No
sigii38g @rfmgetwqrbse%@th respest e pfezagttion, 6fagra¢ntamry i be,ﬂd@h affigjes

in the Fc region. None of these nutations caused

significant dlfferences | %O bi nding affinity. 2H7

Heavy chain Lj Ver si on

(VH) changes F le&%n%be S ek')‘ g§g (SB? %ts%“r/er a)

(ch Plﬁﬂgg)var;ant_s yere g52yed for tlleloabglgr to pediate qgglgliment-éepg_rglent rsis of WIL2-S
cellVB4D26 exprehing Bymphchlabldi @Acell e, MLy hsdiédYibed Adukdgie & 6i., RARAunol.

164'8&@1-847%0% d%%?gje'}lgé.gé Knmlﬁzgl @%gﬁiﬁ%&\é@lg OgntLPiJ\% ]\_v(;jﬁl:s)erlally diluted
1:3§pog Al nEBE3eck shgigm A0 AvmL Aigueqetad dipen was gdaigo a egvell tissue

culth% @%ﬁ% tH¥Bedhtained®.d5 ng B somogm@&%&g&gﬁh%@%f 804133, cA)
o & st Sy 2SS 03 By Ll RSy e a7

0.0 m¥4 ofz56lAtonN] HBRVBL (AccSEA Atapygn], WeSBBAOHKSB 4dded, akincubation
was]clnzi_’clnﬁ@@cﬁﬁan Md%l M 2372 SRS Men r%on@gﬂlﬁes ﬁaaépwere

Shall(\é[lgl ?or LIS min at room temperature on an orbital shaker. Relative fluorescent units (RFU) were read
using a 530 nm excitation filter and a 590 nm emission filter. An ECsy was calculated by fitting RFU as a
function of concentration for each antibody using KaleidaGraph software.

The results (Table 9) show surprising improvement in CDC by humanized 2H7 antibodies, with
relative potency similar to Rituxan® for v.73, 3-fold more potent than Rituxan® for v.75, and 3-fold weaker

than Rituxan® for v.16.
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116 D56A, N1OOA MB2L, S92A S298A, K334A, K322A 1.2**

134 D56A, N OOA MB2L, S92A E356D, MB58L, D265A 1.5**
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2H7.v16 4 3.72; 4.08 2H7.v31 * 4 2.21 2H7.v73 4 1.05
2H7.v75 4 0.33 2H7.v96* 4 0.956 2H7.v114* 4 0.378
WQsH8406F 4 0.475 2H7.v116* 1 >100 2H7.v135PCRURS204@004232
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The results showed that humani zed 2H7 anti bodi es were
active in ADCC, with relative potency 20- fold higher
wo ban/ogi2z6auxan(r) for v.31 and v.75, 5-fold norBCPUSENGE/004232
than Rituxan(c) for v.16, and alnost 4-fold 10 higher
than R tuxan(r) for v.73. Table 10. ADCC activity of
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equitibrini riedinigovas xpeohédatrocst lmrfne@wy o buicHRR, indigating thyt it haﬂ‘ﬁ@/ fast on- and off-

rate§, %Mntfl é&amatteh@ﬁﬁ 7@ﬁ§v@¥s$letbrﬂﬂie@9} e%ﬁﬁhﬁrﬁﬁian:ﬂﬂ?s 16r thd &40 Ovariant, the
\'%

on A E DR PN PRSI 1972530 ST Gy 0 deicon e
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muile tFERA ThyS /S ithplovefent kobie(ed bgthjs B a I Yor hidBvIFeRn.
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and ‘5 I@?i gﬁ bi'n

]‘]cs)url assaye In a cor assa
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coat¥tl letlﬂﬁLgEtﬂ ReutrAllien (Piercd, Rodkdoad, $L)\WE I ® p@vain snaMyeZ®chatd Yuffer, pH 9.6, at
4° CS overméht eE)facfes l\’)Ivgre gvgs CJ] w&r%tso %BQ [E)/xgﬁYO 6590 p%&go%aw (Qz%h Blﬂﬁb \Kpél 7.4, and

ron tendencl es. ragnment s
blo@ﬁ‘bwé‘s@i@doﬁvmw%ﬁ‘?ﬁ% ®Hr g %4@811@6“ cdler 2 @ehPE lwbta‘FP“taﬁéom
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NHg réRep SEarc I'r:ggttnceshéalﬂ/e eag g% ci]lgylalttgﬁy 1? w%é?{eg ?osthe plat at 2 J}ﬁnl Fl%O
ullvﬁeﬂloz 8RS evntainive @ﬁ%,BSén‘HOﬂqy@éfdorW 2B4vsmelp b d&k7 4 A helH!FtWre
incubhtedfor dne B afdWhéhed WiISRISEbIMRS pB b0 el thlyfol€ eRkIIdiIkHI A IgBN

o P e BB e R 06 59, M M i,

pla@BBre washed yiitk wrd beffentpc. OB eund REotagdlateciad by addiag reroridepe fabled goat

F(ag%faﬁtﬁﬁun(ag Igl} FMbe)L G z[cﬁgoﬁ Imrﬁﬂ?‘ol%s&}ch WROGHRG PA)aak lOZ)QdeellVih tdthple
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o 0 o 4 R S MRS SODSER LSl 30 AT R b
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RSN 8 AL AT RGP ORI, A
stafda] ctrempia®Bniaa taldularddlhegsredpondfnig cancentraviohahf stynplary and samples at this
mid-OD were determined from the titration curves using a four-parameter nonlinear regression curve-fitting
program (KaleidaGraph, Synergy software, Reading, PA). The relative activity was calculated by dividing
the mid-OD concentration of standard by that of sample.

For evaluation of dissociation of bound IgG from FcRn at pH 6.0 or pH 7.4, the assay was carried
out similarly except that after the sample incubation step and when the plates were washed, sample buffer at
pH 6.0 or 7.4 was added at 100 pl/well. Plates were incubated for 45 min and washed. The assay was then

continued as described above.
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10 equilibrium binding was reached al nost i medi ately

for huFcRn, indicating that it has very fast on- and
wo@tdos/os26£s, and an approximate Kd of 700 nM aBCT/US2006/004232

determ ned by equilibrium analysis. For the N434W

variant, the on-rate is noticeably slower, and the

off-rate is extremely sl oBkanle8 njecting NA34Wat a

sl OV\B&B rLcQéMzgtﬁ)gl%f hu@r@%zgrpﬂ’ntl%ﬂﬁ @%gﬁrvaﬂgl{té Qﬂl ﬁfRntlllldir:Emns

equi I rbrium anal ysis vvas&gs& ,
ap pMei%iOﬁsafi@rl&wd&y ﬁ*rege diypiy o\ yppereragEs Zde metéﬁ‘Aflfff“r{fzﬂs -y
bacl@ﬂfdnd dien hiadt l@ﬁtﬂéodﬂﬂ}ﬂ?ﬁﬂ 3\ RAABE BR0Ah I3 A0 apipaty émnyhich the Fo

has {)efn]%g(? fs el"caizor mrclzgas]_ﬁd Ié(flé Q@t¢¢a¥ WdtleWhl'ogght qml#cj:vgné%utatlons S298A,

K326A5793%, K9 #AAy Muations af i@sition N4&4 werpiairedyesd intosthis Bagkezougd, and IgG (Table
12) ﬁ%gakeﬁ 'b? YanQifnt khBredNdS e Z\Jﬁédﬂs’iﬁtp&vfﬁ@[y daddfigRNIniesch case, purified IgG
AN RN TR T AL
desgibgiwbdvecant for binding to cyno FcRn, ShOWI ng only
about 10-fold better for binding to rat FcRn, and
Tab¥d 12! ¥@kahy of HiBaSRMEaDWEndbedy 2dB7 RdisNg to  nurine FcRn.
Thus the i nprovenent achieved by this nutation is a
QHe@irfantC | GeRdwowraion FcRn. 20 Human 1 gGl vari ants of
2H7.v138 were analyzed for pH dependent binding to
Hé%an FcRn in an ELI SA using biotinylated FcRn.
Maxi Sorp 96-well mgrowel | plates (Nunc, Roskil de,
Béhmar k) WAW&% coated with 2g/m NeutrAvidin (Pierce,
Rockford—)—at—300 | /well in 50 nM carbonate
k%?fer pHI\SLB%W at |4C overnight. Pl ates were washed
h—PBS—qqptg ning|0. 05% pol ysorbate (wash buffer),
pl—? 7.4, argw bl ocked with PBS containing 0.5% BSA, pH
a7éF, at 19QumiyWwelT.] After a one-hour incubation at
room 25 tgnperature,| plates were washed with wash
buffer, pH 7.4. Human FcRn was biotinyl ated using
bi oti n-X- NHS (Research Organics, O evel and, O%
HugindgGInptizatsef2HEToRAS VRisanaloesd &r pi-densusicn biagiag togpman FoRy iijan BLISA
usm%QQ)tm}IlaltJd\Feﬂ{rl ,def$01Fp> ngﬁl‘l)ﬂfcﬂ)lwﬁlﬂ Pges QN B3SAIde, Defthdh) were coated with

Sor T
Zpg&glll\}éutrAvhda 1 (E {ce C}j{()Skgc%r ”! Q%Of dﬁ"/rw)ell 138 mz%cmgonaﬂ%ﬁﬁ%ﬂgﬁiﬁ)% at4°C
ovelpight. Blates et Basted vSbBH cqnmfne P85% eelysaibatel{aght Hufers PB4 qgdblocked
witePd RRehi8s0.§8 BéA%@i@ Nng/ 15@ p).l/vdeﬁl §1@di’f@ bie-hbutfidceationdrkobm @mperature,

dded
plat\é\%\{/eget \gals \}\é W%SE’&HEE g% 4 I{Ilﬁ'n vbas %lf)tmlyﬁgg Efllgr!)bolflln—%t-MCResearch
Orgagj S, Weslacks DB BédintiytedsifBi wg aé@ﬂ tothechiptes af Zaﬁ@lleldo géyestl, in PBS

conFa(n% 05% AL b. OW orbz@&OF(gaﬂ@le)agffe()Jlﬁrﬁ‘kﬁ afe plates were 1ncubated for one

mTunoResear C

hou§ Wagle B]Jf \Vaé]P buffﬁrH)I% gSey&PltVécifoliseBﬂ gl:lftﬁl8ns of {gﬁﬁ Lbboihes (3.1-200 ng/ml)
in sprhyit edfevgH €0,washwddtd wi theplaya shftebafvodpur 1rpwa60n091at@n@ret\w§led with
was?%péetr é)@lté% Bg{m§ sGQva?de'th@& B%EBQ%LOXQ%@ %Jb@lé at(F-(ElWantl human IgG

aard err aboratories
FOp Il 0n PRt Wt G 140 B BOI5) P R 0 Afera o
hoqa h&&pﬁt@rplms aeievaghbd HO0~dsi wittki, pH AR sod hagubwratwd.s',srsemahngthyl

% PIMB@ %ﬁ(e%%d ly."fle ﬁ!ﬁ)@ﬁto‘fa&? @%l addeff 91%6 ul(w-gh etiPeaction was stopped by

The absorbance at the
adqﬂﬁgd ;%lepheffc apif @t 10% tﬂﬁﬁa atgorbasa s read 44 oym Yeggnultiskan Ascent reader
(Th@ﬂo@dﬂ)s@&@ﬂ Heldi, Eﬁl‘aﬁcﬁ Sihe Eldd)rB@cd‘a@fhe aflpsiatof hel§anddrd curve (mid-OD)
wa?S %agﬂ? chhetco{resg&n &%Cﬁ?‘t\rlaélgns L(I)gstaﬁlglaréj a.ng?ani(ﬁ? gt tﬁgh%rdﬂ \pe%gdetermmed
from deltiiratoa Furyee gq1r$sl§<i>uonar@ruﬁtav panfipept rpgﬁgsswrpcwdgTﬁawg Program (KaleidaGraph,
Syrfeké? |s<§!v&@§@e§<ﬁh\g POy MRIEMive ditinal-8caliiaRd bﬁgwdlﬁjgat)le mill i concentration
rel[ative activity was cal culated by dividing the

of sAnderd sy @'t at i on of standard by that of sanple. 40
For eval uation of dissociation of bound IgG from FcRn
at pH 6.0 or pH 7.4, the assay was carried out
simlarly except that after tThe sanple incubation step
and when the plates were washed, sanple buffer at pH
6 O or 7. 4 was added at 100 gI/vveII Pl ates vere

1 .
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10 K326A, E333A, K334A. Mutations at position N434

were introduced into this background, and | gG (Table
wda2joepsepar ed by transient transfection of 293PCEUF®GE04232

previously described. In each case, purified 1gG

variants were shown to have low | evels of protein

aggFegeadluagem dbJissedizien efbolnddg@imoncFoRo ptettoty @pHy 4ae assay was carried

outqlﬁﬁgrw & t&b%ﬁme N 1Iﬂ,|9$b§uo11%te MAThahSo10ds WANTROEZ @anle buffer at
- CD2 y 5 % variant FcRn nut'ati on

PH i@ 8 L4 g0 %%29 HiZply PMZFS ZYW lnaﬂﬁstemg‘léﬁm“ Fganiad A% $fnyAs then
conhg@ias\daqrcm&ntalsw@f 2H7.v138 were anal yzed for

p H qﬁ@r at Fébgcagh %gah%%b%??% gﬁ% é;gﬁﬁ]qt) hgse%gseEH f§ﬁh? l%%laﬁa%s At pH

bi ot I ny m cr owe
6. O(tmﬁetwe Rodng afienaties @évﬁ?aPW %uéfﬁé‘? TBat Y3 ArpH 72®th2 1eﬂagrqﬁmdmg
affilN@estareAuisBietly(WRhIRF 6, at FRO6.6,fwath €he sdnle)rslatiaé biddity: G477 We448 =va79 > v3e4
>VE’19 nM car bonate buffer, pH 9.6, at 4C overni ght.
ates were washed with PBS containing 0.05%

pol ¥hest Fsapuationgazsproadly fnpligable pjumandgG antifodifsocked  wi t h

PBS containing 0.5% BSA, pH 7.4, at 150 itl/well.

After a one-hour incubati at. room t enper at ure,

pl ates were washed with w%ﬁ'ﬂ%%éf er, pH 7.4. Human

FcRn waslnlyivoefferis|oftEtivadigntniy atpiloftsiudy 3-dxlidholgRe memlersh

O gam %rnts&r@dﬁ@éd Qans nsﬁ(l:)tﬂ)‘i'/o%@&e@g weie Bﬁte&%%oﬁgﬂﬁﬁe

at es

e (MGG ok BEAH S ey i 56 Sy B Qher an-CD20
antibedics.endh,as G SAR Huxan®) ave Hehm@grawe preabiliol beapte@ ®-delirin oormal primates

(RBQLH, @Mg‘@ﬂ@ﬁ@%d(\{\gghﬁ wash buffer, pH 6.0. Seven
twofol d seri al | uti ons of | Gantlbodles 3.1-2

g/ 1R oPS i B SBL YRS R SOBP el s aso
testpyl iaty@msmolAfs trenkegs. tFowg-ntoakeys weancusikit aomof figt dtsegoupe (B vehicle, (2) 0.05

meXB SR8 M6.13 10 Wg&é‘ i i e * Bbs ﬁi;/g% h@%‘ ngh, L&%ﬁ"i@ﬁg/k hu2H7.v31.

det ect ed by per oxi dase goat )
Antihadips. ‘Y?Eﬁ?ﬂﬁmlsﬁt%d mﬁevabouyly at( gofcRERiPn PM%@R&%@%{%HW ajgiagof two
dos€x @n en dayA)of dt stdd) Oind)hnowver o day'8. Taefaktelapafidbsdig is dodibrbte@day 1 and the
pre%lls @gy 19de ??ayh ql‘lﬁe ﬁrg(a%}bd’i“elc&/@ry (181 ?&ngéalsvx@é‘agh é@@u%g]ggemgnated as

he su

dey 3 Plog) SR SRy T it hE VB PR RS2 arg s
folleing e firaddiogea M\ oditic@S parki@s wad eheeh oatdayl@rid kd dbeihg), -dayl’ hH_prlor to sacrifice
of %aggrﬁtsﬁg):ﬂ?)v\ﬁigg%? & & sor %goqfeﬂg an%algl(l phosphoric acid at

A nce Wwas rea nmon a
mul Pyripheat BAsE eongentrasiangatere detyinedrpy 1%%%%!@@@*@%@ cpyted iGRR/CD40+
cellEi The @ﬁd:)n of Che-Coh®:0oB &anﬁeotmyntpmytaé il pehKed sa&f:)]e:i e obtained by the

foll§w1§$ %@E gcla‘lgﬁ{v %he(l}/]rgp Qt-'&)a) u\{\@ign W Li(e(? 0 qge Cforwarg scatter/ ﬁlde scatter

Tons 0
Scat@rgrftnhwefrm Begm 1v(Bi)eUﬂf@teé?nFﬁlm%H ﬂ%eseqn@mltméf dot rtkrtawr@hsplayed for
CDEMLNY €B3 bhaikérg) f&lofdadéﬂt}yp@?ml ty‘pg C%ﬁmls ﬁaeasr%a/ foRIBE @SB Ir@Pective cutoff
urve-fit agram (Kal ei daG ap ner gy

pomtsrfrp %{Oé‘l &éﬁ%@?{l g’ The relative activity was

cal & resuktsdndippted| thvfl bdilh ﬁ§7 v en - vODwero prpeiet of ptoduging fuifperipheral B-
cell%%!?ﬁ@@&@leby m )ﬁ%@os@z{nd patn b&rphe?eg Bxégl &9@@!&%&% mg/kg dose The time

/. US200 For eval ugi ﬂ?(g ssocj ati_on

°°“E§SEH‘?§“F’5 4 r‘?f %m%?f“r‘fjjﬁ“%ngd F“g d%‘“gf”ﬁfé sipdlar gy %§°
antip@ifies.| Btisequent agalysis|ofithé secayxrg eitnalt inditated fitaemintalsereg@impth@H7.v31 showed
a pxjoﬂf;éé@@gple@& FB&AIs %Mm\%}gﬂo thlas% dQJe@%ﬁl&W@ 1\4’9&%& recovery animals

fer at .4 was added

Hea&r‘ WW&FQ mgﬂf—a A 6, \R’éFl@ S\“ﬁ‘@ﬂl Bﬁit@é}alfBoﬁe“ IESOVRRY At Sa’ﬁﬁlu%‘%eﬁ‘@ﬁ’ sampling
on [14y6.0 a8isA PayBE Holvever, f& @adveryuithala Geatte sm l(bfﬁgikgaibﬂwm BXAI® did not
sho&@é%w& ztlgéﬂg Seetﬁe%gtv%gxllﬁ% Eg ?n'gc 83_11‘ Inlg_ll’s] §ges ’&Iatgrle%g'rd rbpc])éxl.ogfull
depkh@ bﬁélpoatqnv@ow PePiG 3 tdmpaicd o@87 dke v477 > v478 = v479

> v364 > v138. At pH 7.4, the relative binding

affinities are consi stently weaker than at pH 6.0,

Wth the sane relative binding: v477 > v478 = v479 >

v364 > v138. 3




10

15

20

25

30

35

40

These Fc nmutations are broadly applicable to human 1gG

anti bodies. 15 Exanple 9 In vivo effects of 2H7
woa006as264 i n a pilot study in cynonol gus nonkeRGI/BE2006/004232

variants, produced by transient transfection of CHO

cells, were tested in normal male cynonol gus (Macaca

f as¥P lscBYas psprstiie s mprrkelsitudi At lpvoordngh dora end therpedsy pathalogy was

norMalV I ot slthie§ v ESwas GelN@lera®B i m@@mhesmgd ebodrea sr(rooﬁfgrkg@s: 1200

I e ey

B oBEta @@yﬂ%&uﬂm&k@@ QU7 V1 b mergm Bltwmﬁlwggebtdﬂlamﬁzfdd re@idfion in

CD¥ A HoSs n‘ﬁ@z{deers@@rﬁf&[ %C}J E\n@ntm@dﬁjl h%bter?t%w'actwny but reduced CDC
nornol gus nonkeys

act‘lﬂHd?ﬂYﬁ%%rzzsvgaWéﬁ& St T BB i Gregop g withgreter
CDC agtivipehi cl e, (2) 0.05 ng/ kg hu2H7.v16, (3) 10 ng/ kg
hu2H7.v16, (4) 0.05 ng/kggh v31l, and (5) 10 ng/kg
hu2H7.v31. Anti bodies vvere%ﬂm stered intravenously
at a concentrati oft Yoo Sypprgssion ofsfunyy Gigyrthi . for a t ot al
of TheabiBly ofheM S, 210106 6 arintalatthelzr@ith bhi@ Rafi bihyan BaBIth, a lymphoma cell

lmegﬂ%@ééL &ﬁ Qé/vaﬁated-rnﬁalﬁ/k EU?&L aq'@XllCEE‘lng olshe Rg %ﬁs ex ress CD%O and have

esi gnat ed s day
bee’alégprteﬁm gtopyen rtrd? Bice. Prpuce meeewérsgﬁser fumor eovghrswﬁ eq by Rituxan®
(ClypachalgNaL1p )Vleh’z&mdﬁ 84sganatzeab))aslfty glay-10 deek Bidpmb/cs@mhxeeswere divided

to d 03
mto dp%% 6(%1)%1%5 %}‘Ih oup d:o&&hng o? 8 Il’l‘11€8 V2&)nnd]éy § aclh fouse {ecrave a sr.%):dtaneous
inie 9P S MR iThbppleog el i thelealn Hseinslesat giy Opabgposgegeceived cither 100
ul (ﬂ’ﬂﬁln%ﬁ\re caiysl sBQm&rﬂPB@ ﬁ)hdsﬁlaﬁ%ﬁﬂfdrefd' sQlﬁre), I@iﬁux%@ or 2H7.v16. Dosage was

depengent o ral S/ ggl[ zgpg 81?5% de%veh%\lgv%sll q@ en(é SE’ Vgglﬁa Ctaél nVCIS] A rou ;%el%{%%}%{é ved PBS.
Gmt‘létBe‘P rrp%ed Rijyran® FA@Snsvﬂa hoogkhard Wumg{l@des@@@ceyy(}ﬁm@s E-G mice
recep@d 287, v. T6REs. @ﬁﬁ/ﬁgﬁ .1'5 n@fkg GR¥o. m&'g r@p&:ﬁ‘l/elysTlem QbR Iwere repeated every

Wee¥ ¥<1nF (V)V\?ﬁ%% tA? v in ervatls déril ¥ an?tm ad {?%ﬁ% 6&/@@1{1@6%683% tlgtplreaeﬁlce of
palpakie tupppns Rtél@ smpfumtlcfnomla]e dolgrgraqfttr@[tllmogq ifjeset &bt @easured and recorded.
A 1i84 @kgettlod vadthdd® atd@gl& mfteRg BioOhelinfehof ncH%'atﬂlgnth ents | n

A SN AR T P

inhlblsmsylpyeta@owtﬂamel tyyagr erouéledmtdomdet Bt frewth @8yt ey @ the PBS
contedil %1@1!‘15 beglgnrin Jl Bleks. fPQ)rwe\gp%Q tufhd %W%Q}%éewed/ fntg%upsﬂgﬁed with

at ed at _both 2H/.v and
R““étri' PP bif gmﬂ/&r or e Wﬁﬂféﬂreronef e gy aretb@r lav ey 0.05
mg/kd treptiment Qupsgibings das ebsarmed ipane tiimbl inpe 2HYIpesua hndBa @@ lahimal in the
Rindl§R) £hupon at the 0.05 ny/ kg dose. The time course and
extent of B-cell depletion measured during the first
72h of dosing were simlar for the two antibodies.
Subsequent anal ysis of theamgravery ani mals indicated
th
pr aSAOIE of ARSI A e BB i i
Objers®%¥d wi th 2H7.v16. In particular, recovery animals
t 1 €Bte @maty biljecd @ offls K@dﬂ\bﬂ td/elﬁuateBh&s@fe{ySnrﬁthl@r‘dﬁﬁty of escalating

1ntra§/yr}8§ (ﬁﬂtd!)sgi of T R/ﬁ\lb fgt} ms Jec sX&Ba mo%eézge tﬁoever rheumat% arqmtls (RA).

recovery ani mals treated with 10 ng/ kg 2H7.v3 1,
Sm‘g-mﬁg,l.s did not show recovery until some tine betvveen

36 an 7. Thi's ests a greater ration of
£l Toiepr BT RN s BtPoaie Tkt Ores by e dee
subjectyblinfd st Bof ther@ety\6f 2QRE0B R 64 RCTY AFZDRVBINVDAR 3@nbiftiddowith

MTX %hﬁjécﬁs)(vu‘lﬁ‘@r%de?ﬁest@ E&&QRA”TE&%{'&%&Q& oB1 iy es?a‘iau!)r%asg bnd a second
hi gh dose and the gross pathol ogy was nor nmal t he
studies, v16 was well tolerated up to the hi ghest dose
eval uated of (100nmg/ kgx2 = 1200 ng/n2 x2) foll ow ng
I.v. adm nistration of 2 doses given 2 weeks apart in
t hese nonkeys. Data in Cynonol gus nonkeys with 2H7.v16
versus Rituxan(r) suggests that a 5-fold reduction in
CDC activity does not adversely affect potency. An
ant i body vvrth potent ADCC actrvrty but reduced CDC 10
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In Vivo Suppression of Tumor G owmh The ability of

rhuMAb 2H7.v16 to inhibit the growh of the Raji human
w®d2@esee4 a | ynphoma cell 15 |ine (ATCC CCL 8B)T/USES6/004232

eval uated in Bal b/c nude (athymic) mce. The Raji

cells express CD20 and have been reported to grow in
phapp i eprpiieent ¢f p dseageiumgervbtubistta tThe Spehsorwil eemainyyninday totatment
assiegmenfNi bi t ed by Rituxan(r) (Clynes et al., Nature

Bol RS i KRR g e it 6%&%38% Mo g arteheumaie
druggior biolegieshvhg pupgpslydevesingtisfaggryotini@l rebpoeses Qheatiagnt With MEX here
enrdlR@Se received a subcutaneous injection of 5 x 106

Raj | B-I%hom cells in the flank. Beginni 1]%at 2y

0, SR NG EA A BaeFRGMER FHE =00 5 57y Rt least 12 weeks prior
to spdygeatry angd-tclgoh p ethblesddbe fbri aplas( PBSks tehasplaaing thbidfnftielrded of study drug
(PR@)@J)%@ @r)piacégb)t Léﬁlg&(s rn)ay QIF rgt!—R/e &Jb@e doQ? SESF cé@@c%st‘irggi)(?ﬂ;g ?ﬂ%g daily or

on wei g [ very was | nt ravenous
prednigpre e?r‘éYal‘F“t) @dé'iﬂ'ﬁe S?ﬁoé'é’"?t?éeléﬂl fsiginfiamaatory@rygy RS A Subjects
recah@ ¢ BioV€ thfiliohdf BROT(76%dr placdBo equigAlki@at Hd.irklicald &g ondIags CandDs

c ; ati ps E-G mce received 2H7 v. 16
o ‘ga{]%gthr %l?ﬁ%hgg%yal tﬁﬁ% and 0.05 ng/ kg respectively.

TheDPPH Psgg%ti% PRSUrifE P‘é‘)l‘ld’élg) wapesitic enjteriaypnd afjeERvigvor! s@etyvdagddry an internal
safeAt datae@lely ormmitier M@hssesshahid onGule E(ﬁ@tt)nﬂmburs %ﬁ&hné’ﬁﬁ&s‘é&mm&smn in the

last is%%@t%«litgdqn %a%éli coﬁ’xor? ﬁ{er tﬁ o(s:egescgl&ltlon \Ph?se,ng acpdlftlof)% éub{ectﬁg? gctlv? and 8

ectl 1 0N,
placgog ylibe rapgqmize HiogathoBtle e inEtotsrichels, 2xAmEI N0 me, 2x500 mg, and

2x1000SREE the A%k 1803s M&dﬁen&l@m&@@fed% KeddidrfVle Rrid MR I08LKcalation é)hase

he results of this stu
Appr%lmat%ya)toﬁa{bje% ‘f’%lb %%fl‘fmv’% and Rituxan(r) and

wer B-egdifcpunts vily be (zi’tame«@ #9M irdoprilddn §-csllidvonts willdo ersluiRed using 8o+ cytometry
in aﬁBI-WQdk f@fo@% Beriol béybEiBhIB-16&ith Jﬂéﬁ@fev@l{aﬁw - éé@&pgt?&levvlﬁ £l be

conI e\rle\g ag?s& rmtln 0 nt é{,&l\k upa\bgr tg Ioaggelétrgqq}%}am?aﬁodér}aw’j)gtcome of PRO70769
treagmeptat ed Wi t h 30 Ri tuxan(r) or 2H7.v16 at 5 ng/kg or
0. 5Inr‘lgv{bl§tgdyf QBodth;}%ergm \i‘@%ﬁd&lﬁﬁl%é Mwefas ke sa?ﬂphl,g%ll bk Bbt&lm:ﬁ from

s PR SR G THRT HEPET R 2ot R G o g prcicve o
respaisf 1RO/ 4769 teatmeRRi it sukaei{ wijh myderapto skeaRN. e 11 35 Phase
I/11 study of rhuMAb 2H7 (2H7.v16) in noderate to
Sm%, ere rheumatoid arthritis Cbjectives The primary
a/g‘lf’t”We of this study was to evaluate the safety and
Cohprtyl of suddo¢ts ietejvedfvo ' ddils@mbs ofi GROTOMEK ca pledebaisuifydldd) at e Sreigated dose on

Day§ DHM? a@&'zmé 3 t@qaio@ﬁlg §scéﬁét{opplgp derate to sever

rheu rrat0| d arth . 40 St udy Design This was a
F an d?ﬁ o ‘é’fétga %‘ﬁ’ ‘Ietdruéelrﬁo’éf‘ﬂ bl i nded
Phaz% m, P 707 @ aglc:e g(g{xvgrﬂggt eCt act'lv O?tf?a d st Udy
of 306 $R6RN 9&§1a 55 ufthib H7
(P%a@lﬁ @070‘7’69(6 e%&;ﬁ@aﬁknv\’% _]ect écﬁ]u ts with

m)derate to severe RA. The study consi st ed o a dose
Eff“escal ation phase and a second 74 WD 2006/ 084264

'BET/ UsS2006/ 004232 5 phase with enrol I nent of a |arger
The pfiffedge of PRO7&/0% pvilde sieasiinkbySgiRrswpnses. [The reeamiagn ofsljécisrvdie dchieve an
AC§2@ Ad}@@taﬂ@ﬂémo@éﬁéngém Bt sunﬁ'&z@ﬂe@ 9}1 t?éaﬂex‘it@roquﬁ @% gon'i’ﬁ’ence

seve z have failed one to five
interyalg il %%%%Wdrf% i SEPi HiGRmRREsnE of Birstitrepopte 2l Briitingsfom
baselifeovilt bir summebrizyd hyane@mem saitvisef act ory clini cal responses
to treatnent with MIX were enrolled. 10 Subjects were
required to receive MIX in the range of 10-25 ng
weekly for at |east 12 weeks prior to study entry and
to be on a stable dose for at |east 4 weeks before
receiving their initial dose of study drug (PRO70769
or placebo). Subjects may al so receive stable doses of
oral corticosteroids (up to_10 ng daily or prednisone
equi val ent) and stabl e dose® of nonst er oi da
anti-inflammatory drugs (NSAIDs). Subjects received
tmo IV |nfu3|ons of PRO70769 or placebo equi val ent at
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15 according to the follow ng dose escal ati on pl an.
Dose escal ati on occurred according to specific
w@eiobes42e4 and after review of safety data by aPCT/US2006/004232
internal safety data review conmittee and assessnent
of acute toxicity 72 hours follow ng the second
infusion in the |ast subfsapleflzeated in each cohort.
After the dose escal ation phase 40 addi ti onal
s UbJrem inspegtipp ofibe Grystal simeturg of 2517 AEeompine with 2l3eing ssHWBAAYR Y
applafed @ACHe @fiod J1 €DR M3l iNdRg quﬁ(e,{)l a@d/@lgﬁborlﬂg(ﬁﬂdtﬁgmlgﬁ)bg Bolved in

antlr%\llalenglg%e ne F%ﬁfgrﬁg cuse? onﬁ%‘ﬁogg@% rl]:x%klrl%a I%er ogamlgo Jac% senstst&nons in the

oloe dur |
2H7ed 6 bickgrovoh Thhwasbis (Tatdpls) dicatedttieaf gither GBF % b Se‘@tl@ﬂw {nipropyed binding
relafRi@lleed i n the study. B-cell counts will be obtained

and recorded. B-cell counts w || be eval uated using

Talil V\%e(r\%ve rrlﬁd‘iﬂé%f 2ﬁ7nvar1antes\§;% glﬂle orfeglllancé\c,lvfnlrjl? |‘1§3p agﬁr{lt? Q) (Bﬁﬁoag g’nlezrsured in

I cacC I on etlon
a cef ypse @VILE-B)psdayl éﬁlekgGafard!ots groflyepd ip Fﬁgfeqt@sl@%?eﬂly Ig@nadipnts g5¢jipdicated
with BdeBhs kit ﬁ&@&ﬁk)ﬁfdth Fﬂé@&fcﬁﬁﬁl@ dﬂﬂﬂmb&kg}bﬁnﬁ OR®ati9f binding is expressed
as tléel,?anc&'{mtlogﬁ)g%fsvég OVCnEB (\:Aéfelntraé gn S'fuhe ﬁ%rlagtéé urredggr\(ljﬁqﬁi?arl%lgbemrdyn@ hence,
a ratiiytl dridivete ifnproved bindibg ity ofithe Yﬁaiﬂlt @u§D2q qepasédrie wersiofiése
sanples may be used to identify biomarkers that may be

pr ctive g a,Vyr APNSE 10 PROBR LT eat nent] i n
SieRdigst s kgt el to severginfg 30 Study
Treat men Cgo orts of subjects recej ved two |\

inflgsi ongs of PRO70769 |or pl acebo -gqui val ent at the

I ngBcat efl dosg; @k Days 1 and 15;ggcording to the

roz,{é oW ng—escal donm pfan: - 10 g sPRO70769 or pl acebo
eq vanclt. %4 ectsactive d t—controf| - 50 ny
PRO-F07691-of ".\'Z\,wu e tive
dr%ﬁg?’, 2 cont erOOGQ'—_\ - 200 Ay DmeﬂﬁRQ or_nl-aclkebo
eqif4al ent - SNEQM] ect s active drisd7 2 contrall - 500 ny
PROFD769| or pNagebo equi val ent: 8.86ubj ects acli ve
drags 2 contrmiooi- 1000 ng PRO70@89 or pl acebp

equdval ent: Bysudy ects| active drgga 2 control

EfjdLacy| 40 TRep@i T cacy of PRO/PZEY W TT be measur ed
by, ACR TEsSpOon Thepercentage P subjects 0
ac?‘.é.?’uve 2un aiag? ACRS0,—and /g'-\Cr\lé‘ |caJpU||ac i1l be
sufrari-ze '4 h"Nwoﬂgﬂ FERt—gFoup andt: Oé':‘)/ eonfdence

intEr val s \AnINlmT generated for p:&r'h group.The
cofpbnent s of NiLB@%e re ponse andi{Bej r chanoe from
baszd i ne| wi | INt®VEumari zed by tte&dt nent and Visit. 45
7540 2006/ 08¢ 26y PCT/ US2006/ 004832 5 Exanple 12 From
I ngpecti on ofyidwv crystal structgre of 2H7. v16

conbined wih alanine scanning data, It appear ed t hat
t heTs ﬂi{ﬁnﬁlﬂe wietheDRditkhal affility dﬂpft@erh&@@oxﬂdﬂﬂ)obtaﬂﬁéﬂ by substitutions at S100a

(Vfg %QB oh@@ t{ ea'} ﬁeiif'é‘gc?sull}l gzg% ggc? i s'\fil%grgt %kg%ﬁi&%m vAT72 (Table
13)n@'¥?b@ﬁﬁ“$@f cefivpsadbipdinecomppyaans (Table Hn indicgiedi g 2Hbvp Hpd Vi 8’1‘1

lmpgasd(lg,{dmgr&;bmﬁmca@sul ts (Table 13) indicated that
roye

el S g SR s o QR Gk By e o
of apigsinid mhogdinketsd yme¢hdimef 2ERWRA etdmiitnaiid a §-rhdsbhanilatsd t o
deo%gmu@e%mﬁ%@égﬁﬁt%s A 1568 f.eth-daasett éMK b@A@bA&ﬁSﬂa@ca\Gm GCT

varij ant s $r oduced 3.cells.

n_transfect
sy SAR R SR RORRE RN ok i Vot v o i IScom of e
antisapseJRNA sugid, evctdngriesReH3 thange1€100HA1006B. Badigigcloimd 2H7.v511 is
ldelﬁ%él & thaf B Rt Ba kS st Gs RS fBJéﬁpr&QG&&%ﬁ@ﬁt o, Of
H/.v16 over the concentration of the variant required
for equi val ent bi ndi ng; hence, a ratio>1 indicates
i mproved binding affinity of the variant for CD20

conpared to version 16. iy
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2H7 Heavy Chain Relative version (VH) changes binding

16 - -1- 460 N1OOR 1.44 461 N100Q 1.15 462 N1OOE 0.8
WaABB6MINEeG 0. 76 464 N 100H 1.17 465 N 1001 OrGBUS2066004232

N1OOL 0.81 467 N 100K 0.74 468 N 100F 1.21 469

N1OOP 0.9 470 N100S 1.08 471 N100T 1 472 N100OY 1.53

47 3ENETOpnants SuEh a7 3 and 100 ventpe PPressed i GHOTOIRA uging Be gegtohown in
FIGdehed 131 Seretfiebhgry vagldi tional affinity inprovenents

coul d be obtained by substitutions at S100a (VH), a

nunber of nutations at this position were nade, in
Taljhi4s Relatsve binding ¢f@HDeecikigy dosigrdd &of erBiitedblinig bffiaibl te CDABYs. measured in

a ceThB@se{l ﬁ’@l:ﬂ% gf'aes% wﬁlﬁgb vQ{%@ ro@dc&ﬁh 9915,&8%5 be‘ﬁ? WQG CJ@Q& 4re indicated

iR K19 O Sl S S PRt B s kp Gy, o
varirigooytaic Bachangaao80 IKS2AAU ES3B 4, 40y K334AGEU ntngetigy as compared to 2H7.v16.
Relm‘% Qgcﬁ{kﬁ§éx§re§§?d %gw Soh tlog éf ﬁf7 v?ﬁameﬁﬁmggcemﬁ&q;f B vz;rQr% required

heav aln o
for @uwaﬁts biptieg Pansk é¥j‘“0>d éftﬁ‘i@fﬁéﬁ lfngravﬁd Cindips 1wty 9B+ yFant &£aCRY
confphdb® Sersiei CCA GAC GTC GAA GTA CCA GTA GCG GTA GCT
ATA GTA TAC GAC GOG-3' (SEQ I D NO. 45). The under| ined

NN A

i—d corregpong—t odons—gf —the—antjsense -
%f eodi |ng be( é’gﬁ chang®d N100Y H100aR Refative

b o2 . ' 100a " Binding
||l Irar it Ul . VOLI 1 I LILLSIL! L:al l U . ||al Ul
J nd it lnosoa nlB3cem o \AniFllearl f or %vnro bol r\-rl_
LI L) VI JU, AT [CTTS ™ o oTTy M1 LA\JIII P VWAt - OUo oW I OT C/APT S PoTut
o?9Q hellight chai 76 W 2006/ 08X%64 R

PRIV USPOO6Y 004232A 5 [Hu2HX vafiants su¢h aRv138 and3.55

v5ilZl can ble exjpregsed|in £HO cell sf using theNvector 2.12

shswn In FIG| 9 wsed|foraexpfessiyon off 2H7.;y1l6. Tabliess

1415 Rel atiyve Dbi ndiang ¢f 2K7 variants de¢signgd for 1.92

eppanced b NdiNg af TT M TyAT0 D20,y as feasured 1n a234
C

. Uibeu (Wt2=9—assay,w t{r 1 g\.? varijants P! odute

H 1 heof r\ at odcl 90 ~aalll o Lo ar A AL~ 4 nl 2 2

T 1l | a 1371 Cbl. CU £ J CCHTS° T u Va.l | |||. O arc i aroval
1-Su-th—rutatHons {( Kabat Aunbering QDML%%“' 2.0

r~5ﬂrﬁmr hd the the 287 vl bAckgtound. In{addition all 1.7
v32d ants cdontain Rc changés SPI98AY K326A, E333A, andi.55

K3834A (EU lnunberi Ag), |as sonpared o 2H7. v16: 2.21
Redative binding ias expreased| as the concentgati on off 57
2833 v 16 over [thecon¢entgatt pn ofy The|vari gt 5 41

rg:yl red EOT eCIUIAV&I et RI no ng Ynence, d r\?tl 0> . 1,54

I LCalt €5 ' Tyl UVUI biIIUIIIR d.l IIIII.Yy UI LIIU VWIIGIII. I\él31
1!-_\ .

[ aYal

Ch20——conparedto—versi-on—16-
Because these variants also included Fc changes, we additionally measured binding in a competitive
Scatchard assay to determine the apparent equilibrium dissociation constant (Kg).

Equilibrium dissociation constants (K4) were determined for humanized anti-CD20 monoclonal
antibodies binding to WIL2s-S cells using radiolabeled antibodies 2H7.v511 and 2H7.v138 IgG. Anti-CD20
monoclonal antibodies were produced in CHO cells. All dilutions were performed in binding assay buffer
(DMEM media containing 0.5% bovine serum albumin, 25 mM HEPES pH 7.2, and 0.01% sodium azide).
Aliquots (0.05 mL) of '®I-2H7.v511, and '*I-2H7.v138 (iodinated with lactoperoxidase) at a concentration
of 0.1 nM were dispensed into wells of a V-bottom 96-well microassay plate. Serial dilutions (0.05 mL) of
unlabelled antibody were added and mixed. 30,000 WIL2-S cells in a volume of 0.05 mL was added to each
well. The plates were sealed and incubated at room temperature for 24h, then centrifuged for 15 min at 2,500
RPM. The supernatant was then aspirated and the cell pellets were washed and centrifuged. The
supernatant was again aspirated, and the pellets were dissolved in 1N NaOH and transferred to tubes for
gamma counting. The data were used for Scatchard analysis (Munson and Rodbard, Anal. Biochem.

107:220-239 (1980)) using the program Ligand (McPherson, Comput. Programs Biomed. 17: 107-114
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ttfector tardget ratio of about 4 for Figure 4 and ratio of 5:1 for the Figure

11 assay. The results, shown in Figure 4 and Figure 11 indicated increased ADCC potency and maximal

activity for 2H7.v511 as compared to 2H7.v16 and other 2H7 variants. 2H7.v588 showed similar potency

and maximal activity to 2H7.v511 (Figure 4), indicating that further CD20 affinity improvements may not

significantly enhance ADCC activity.
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analysis (+/- standard error of fit). Conpetitor

Label ed Apparent Relative affinity Antibody Anti body
waKeooprsd26LH7. vI 6 11 -2H7.v138 0.800. 07 -1- 2H7.RGI1LS2006/004232

| -2H7.v138 0.110.05 7.3 2H7.v16 1-2H7.v511 0.980.12

-1- 2H7.v511 1-2H7.v511 0.450.05 2.2 15 As an

addi tional conparison of Ehewmkildding activity of 2H7

variants, an ELI SA was pipfcofdEesy Wi th squbiIized

CD20Q. For conpari son, another vari ant
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the praibgdy Beveralehimel aiFiinipgieds o or hore HGse legielel 1 dnejegpeeiment, 3 einglpiey. dose
of 1%"1‘1‘;;?1@'13 1%5&&“&&(1% 0 ﬁﬁaﬂaﬁl&meru&%mﬂmll&{ed Bork @Jcil shithdd prior to

dOSlél% Emltag@b%@ agﬂ ng}%It Egdltsle{q%ss s éel% ?ggﬁ{eﬁ?rdr&&rd@l %jiay 10, day 30, and

day$hotedoncntratton P Antipedy in thoseemsshfigestaradeleynintd pligtag HLISA. The time-

depgldgn@ hécx%aée th &Md)béog&gtra@&gm 91% Eérl;n(x)ﬁ %heléﬁ%ﬁh s)(anﬁ armacology
| ow and hi gh doses

tec}t”tﬁ}‘e@ ngi’érga)a“d ‘QH’?‘PRFSd Bhgr ”é"l‘i?ﬁ’v(@d’”%f 'l“(j?ﬂ”?’y ’ef“i‘S F§P‘§1‘ﬁdF‘P% aﬁtﬁy v
Apgigt@ahéLangke flaeford@T GPINN A twh-campahosadt mdgialis tshd © account for the initial
dlstglguftlglﬁgfgﬂfﬁgdy\@@tﬁe ps@ﬁes ?ﬁ)ﬁ&pph ), Hﬂgwe!albg Q te%ﬁa@ or e’I: It pﬁase (beta

shows a schematic g experi nent and sunmarizes
phagep, d'hy iénadondpli-ifofin: e rilsuirgd sveprlseledts phtpreyef FrBe Wading hyqagse FcRn
fun@iogh tv dintdin Ig85in Ahkldircvfadch. B cel | depl eti on was al so
conpared to rituximab (Rituxan(r)) in the nouse nodel;
the experinent is outlined in Figure 12. As shown in
Figure 13, 2H7.v5l| showeBxagipledBer B-cell depletion in
the bl ood and Aﬂﬂl’d t:meladm@whmshhﬂmnﬂﬁauwmab at both

d Wr %l?ls stl!éy qge 001%1% emen ac 1\9tles 3& an%lltﬁ)gy ?}—YXF S%Qaglcel vl 1?1 06!3 gells fr?rr% CLL
Patleqszwe'fﬁ}gstqdri’ﬁtl\ﬁé erregasr}a@é fromﬂme &2 prditifep CLE pagibniy (lrsfﬂllmaﬁle@ts most
of c&ﬁfo&@in'thed’%@’lceﬁab@ﬁ B 18 2 06 §@Ghit ¥ Re1Mbintdt, YO PBR@D from each

5 eared sim.lar to
poiff e PR (RHEVE o LS RRSALEL S 81 0h 0 P g 15
foldrmragcﬁlhmns sUhrenbods| Hachegtirestivairs0 ul of neringlrudrf sergnsoraiflement which
had%éel\aﬂﬁferél]lh AHEmBRuR Qa8 InblBhE ol ﬁhoﬁﬂm ng(SSOmpmﬁohc dye indicator

nt j escrihed .in ahove.
Ma o oBee) DRSO GBS G g GRYiED: T 96
wel Silgtowae sigkanat ©dm Fopeyaturéfop Wininuit lagl reddioh flourescent [R4té/at B hd/59@mm.
Relétﬂpﬂtgkegcehthﬁts%l@mmlbgjy c()&@ntlgﬁ'én wap %ﬁ to%'bﬁﬁll E'C%O Fom the results

nmphoma cel ] line (ATCC , IS evaluated in
Sh"‘@é’l“ b Lrraaearipgy e mdRysep &eCDrCoé}cwesw g Hen & omprtiag iyl anRituxan,
botlthes$ Canid beld foriall 3 facanpdreabd@ e@id@rsr.in fon&yXaubefichrtlylbbttey that(Rituxan
andShgdi es of FcRn binding effects on pharnacokinetics To
determne the effects of inproved FcRn binding on the
phalriaereiicseds e ABFC prenseofPEl vl jaathitixagritiih s B-@LL cell line

(Stavdhitg A e€31(PIPD) IS niVRS. 28 ADASI) a}fdlBaJemssj)omrmomememfelaQﬁ ber)
patlgnés Cuhvz}rg %sg’ se Vgails%g’m ?Jeanil‘heje)épear%dnlts%\?e dal prg}:fgrr%?a/cg S%éf%}v%l elyi% cegs are isolated
frongp A9 mlt 4f peympldumaniholg blopdesing hezativa ﬁ@@tlmfoﬂm themaniiestiye’s
Several animals are injected at one or nore dose
| evel s. I n one experinent, a single i.v. dose of 1-20
nmg/ kg is injected at tinme 0 on day 1. Blood (serum

sanpl es are collected from&ich aninmal prior to
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dosing and at 6h, 24h, and 72h after dosing.

Addi ti onal sanples are collected on day 8, day 10, day
wa@ocasute4 day 60. The concentrations of anti boRyT/Us200é1@04232

serum sanpl es are determ ned using an ELI SA. The tine

20 dependent decrease in antibody concentration in the
(Rossgedepn StesnCalb Tehretbgia® rqagmisdnded pantagolpWhalntdend ldogys vary in the phenotypic
epreEs?blﬂ %f Qlyl%%n g\lﬁ'@ﬁsgﬁle a@gdlmencé%@éulr ﬁ‘gosp Qﬁﬁ%@hﬁglh&s’aﬁ@ Qalme

armacoki netics, Fourth editijon, . Appl
valignghenyaligjes, andiphsrntae: ReepyRiandng gbwfotyms %m@wﬁ%ﬁ o it
the ANEEphehy@lahisQtletopa Be@ysierefdoe ifi fvend boitdn B0 microvelt plates b foltwvs. 50

ul &f segrx%ﬁ%;lklﬁg? Xmgugts F)prﬁAl;s s?a?th&g B 1() zil) wQﬂﬂ&%Qtﬁi WI{?lle glx{lﬁtqarge\{ cells.

ase

Taraqt peitt elede g %@Flf MEE¥ @11 weﬂ ela)laeclﬁlsatl’éai $989) rer 50 uL) from

CﬁiprtCéB@ rME FRE QM&EH iﬁﬁxﬂﬂe xkﬂio[bdild’d@ ot ¢ AlddBs 5@ Ritand&B Ficoll-Paque
Plusl fu ndC 19 nsa&%?: a:’l%loI nute T %nhtem%ﬁralture ;rncurbgh%&ﬁ‘%_tf] t?lnfengﬁtadm?de antibodies,
50ﬂhﬁﬁKSMUdyﬂmﬂhENGOmphehummmaénmwmhnesﬂ@ﬁmaﬂﬁﬁﬂédyheﬂMGWﬂe
cengllf_&ecy a'i’ 1’3:]00 gﬂlgfoy ll)]rr%n@ég at% 106 l]]i §f tl(e cglmmgml-wag’ Qemg@etdl SR 1Sve VR bR lysis

tested were Isolated fromthr ositive,
wascieiermined pyomeasuring fhe gpqunipl fapta febyrogrgese <LD6? k"cRéF're refegshigem hsed
cellt.ITee FRBMCEIyisis eetativean maAb eonBeng@loh $/}is. defermiged 8iG1 plveted in Kaleid givahlusing a
4- p;rgjrlﬁggurveﬁ‘ﬁ I@ QalLP ?Wg@ %Q of @lg NIECE.) Qélll 1ﬁ9 thyl\ﬁS Smrmllﬁ(e%japhs were used

t uxanT
to plat G-I PRYC f%fﬁ*ﬂ 1*19 GHC%WQWt 6%.’5 ﬁ@d &8 EBM WP%‘FW%‘E rial
di | whd resas shdwetl frat te A DODAyvity bAZHT v\l Was highe thdeRlitdth it hil wifee patient

sarrf%gg %,'FF] Qd%ﬁ@% nilpz{nhl H)S gﬁ@l‘n%g&?’tédéf%%r?a?eﬂ%QZM% Ipl (Q,EII ﬁ‘ﬁ.\)@&q was 2.8-

e mxture was incu ours at 37C,
fold; fr&rfold and,pi4-fgiH revRectsly) Wi celly werp pfdhec At RGPOgBe- Al amar Bl ue
(i ndicator of lysis) was added and incubation
conti nued at 37C overnight (-16 hrs). The 96- well
pl aifle AREC sshvileh2ERY SHowmals et thanRitaxen gleditingpoi jysis ogMEC cells.

2HTv83 h 4 BrehidQbbh BSE R Rizhdd @il 8 Ath 1R300 0¥ BHOBM at 0. 53N hddR@uxan at 0.012
fluorescent units versus anti body concentration was

nMpYiealipyere of tsbY aPn®EB50. From the results shown in
Fig. 15 conparing v114 and Rituxan in CDC acitivity,
and Fig. 16 conparing v51ComshdioR t uxan, both v511 and

vl g-fn Rifersy |2tk{7 35 lﬂaﬁc} an ﬁg\lﬁl fn@rgﬁ?%ﬁm%qﬁiny ﬁgﬁiﬁ{}t indréhsed CDC act1v1ty
) otenc ut si gni | an e uxan
ne BRI iyt ey Yo P e B By e ompar W

2HPHBY. 511 and Rituxan with the MECL B-CLL cell Iline
(Stacchini, Aet al. (1999) Leukem a Res. 23, 127-136)
and B cells fromB-CLL (B cell related CLL) patients
in vitro assays was conpaEsmnplelliie experinents were

p er k@fuﬁﬁgaszﬁ&fdcn%dl 19%0m&£u@m@1§&}s§mt§ hA7.150 |ax§itvq th accto'id?x@ t(J-@Qstudy

usi ng ne
desg& Fl‘@&/{l }nd]ﬂe t:fbéel qegwt%eda]tlﬂeesamnlﬂi? 10 prgptess g gvl%ormal B cell depletion. The
aniidPO6¢e08dL Gt kP s LUH20D s OIBvR Fshaly§s (fResaitnble 8ejther Bt 2ABH0Mg/kg x 4
dosih SRR ﬁ%ﬁﬁf‘éﬁ) B ERACAIIBR BB 81 péa@bmvmegmalsa ma P &

vary in_t enotypi.c expression of on
50% theperghhpral Egﬁeﬁ% ”léﬁ“‘efﬁRi@%a“SG%‘Eﬁletﬂlf deplsieq-tiagsd on B%roaﬁoﬁndmgs tissue B
cells wat ushssignAicinf@deprtet Aghis doweal i ne- phenyal ani ne, and
phenyal ani ne- phenyal ani ne phenotypes. Typically,
assays were perforned with the valine-phenyal ani ne
phenot ype. Assays were done in round bottom 96
mcrowell plates as follows. 50 uL of serially
di l uted amobunts of mAbs, starting at 10-100 nm was
i ncubated with 50 uL of target cells. 10 Target cells
i nclude the B-CLL MECL cell line (10,000 per 50 ulL)
and al so PBMCs (30,000 per 50 uL) from B-CLL
patients. PBMC were isolated fromthe whol e bl ood of
CLL donors using standard Ficoll-Paque Plus gradient
separation. After a 30 mi nute roomtenperature
i ncubation with the serially3diluted antibodies, 50
uL of NK cells (50,000) were added and |ncubated for
an addltlonal 4 hours at 37 C The plate vere

e - o, A~ . A NN Y




to plot CLL PBMC data and the percent killing at 30,

5, and 0.8 nMwas reported The results showed that the
WORKSE0s64 vity of 2H7v. 511 was hi gher than Ri tRXEIS1006/004232
all three patient 20 sanples. At the 30 nM 5 nM and

0.8 nM of antibody, the inprovenent of 2H7v.511 over
'RWQ?R fold 6.2 faold and 5 4. fald : ‘
r eSpait i el y Hunkegof | s |werlossflavee VF phdusibgpButheRigaed:
ADQGnact i|VilaeeFedidie. 911 wasofadiso hj Bherat han RiEwx2Hd

tng-cerl ST S Ol g S. <H olT Nad-
oroaker thania i bt drer it | ZToP 24

A\

SHMZ 511 |at 0 oH4pM and Ritudan ar 0l 0122 nm NK b
wer €3 of tlhe VW $Henotypge. 25 Bonclus onEA'E n_sunmards
2H7.x511 jand vl 44 show |i ncreaged CD2D bizii ng 23
af |5|| Cy 1 nu emeu LG act | vzmy I ncrg?sed AL)L,L, I

act L vzt Ny

Ls

|- a vy oy LI Ar uuu } -ease H—w v |JU|. C Iby pl D= bEI Iﬁjq
depletion in vj \Iﬂ as canmpar ed™aith HZ 630
5 Exan'pl e 19 A study was perforrred in cynorml gus nonkeys

W th 2H7.v511 and v114 accordi nE] to the study design
shown in the table bel ow uate safety, PK in

primates, and in Vi’l{@eﬂllm&kalgtlﬂﬁfdr Ngeepl etion. The
ZP]I Ita‘%le belc\g E}i\é\?v(sjon% blll M{nlcgsﬁﬁy (%El% 1%1‘%55 %%%n ?gé’%}n s Lymphoma

10 (NHR) USd"GQllt’(ngdYShhmVG‘dG peong %ﬁlﬁlé prgi huB I f m(‘i@ﬁﬂil@{ SVl Welaﬁlbbg'tlh
adm‘ﬁ%ge;e/daﬁdntﬁéaelaéus 1dfﬁ§1|§)t1 h@is Iabsllr@trelzglﬁﬁeu dah b B@usy(gﬁlﬂn ottﬁi[jhu@ﬁ7 variants of
5 eri pheral B cells were rapidly an
e BEraLEry a5

¥f et ed. Based on necropsy findings,
tissue B cells were also significantly depleted at

this dOSz@n &ﬁal;e Nﬁ%t@@%b@ﬁ%@ﬁn&%&aﬁmo%&ﬁﬁm Rafel OUP

Nunber “
OB é7‘:’@“’5‘Fen| al ek ) 1'kcifedsay 29 ,f/ef54 1 |ajertpse.

T 16Um§(n% Z12004n ﬁﬁz‘* <. 106%@/111'24 Clb%/n&/n@ Z/A 400 mg/n2/ 4 ‘
1.0 p[2 212 5 41 25 217

5
Ex anpeasgiepn 88 -1 i ni %‘31xa"§f1i3dy géﬁxaﬁ\lﬁﬁ He table
beI o} ﬁshovvs on@fuslhase |/ lfinfugibi ni caI ingisigy degi gn for

PREHTP Vsl P2
par aRllt@lanékmdletﬁFchlehlantl Rithycar-lgke adpirimsiiter ed vi a
Thi &fugi%l ng rggjsman canl al so be

Anth AN

desc 37fb'egimabov AF S St %{&5 Hfg(}?2 1500 mg/m?2
Non- [Hagaklire s R Resal finrf uskpraRatee |Cohort
Week|. ]f Week 2 A 100 njp/ n2 100
/m*“‘i / m&xlsmn xan- 1§ ke
_%fusainm /mBe Hpish@dz | | Ke3iEinghaan- [ [pseng/mnf usj A0 mg/m?2
i nfu;gltg%alh fus on [ %f usi CCBler%ég) A&%le%éﬁ) o) N2 250

ng/ m
infusion 1nfu51on 1nfusmn infusion
E 100 or 250 375 mg/m2 375 mg/m2 375 mg/m2 1225 or 1375
mg/m2 |Accelerated Accelerated Accelerated fng/m2
|Rituxan-like linfusion infusion linfusion
infusion
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Rituxan-like Rituxan-like Rituxan-like Rituxan-like

i nfusi on infusion infusion infusion C 375 ng/nk 375
worguon@s26b6 ng/ n2 375 ng/ n2 1500 ng/ n2 R t uxanPdT/K82006/004232

Ri tuxan-like Rituxan-like Rituxan-like infusion

i nfusion infusion infusion D 375 ng/n2 375 ng/ n2 375

ng/ n2 375 ng/ n2 1500 ng/ nexamplelxan- |1 i ke Accel er at ed

Accel erat ed Accel e i on infusion

i nfusion E 100 or g?knmaﬁtﬁgpyygﬁﬁi /2 375 / 2

122 Fheyieblg oy shwgs/anezheAB*@eel Iékrmab%!ldAé%P gieagips Non-Hodgkin’s

Lynﬁsﬁ&ﬁd (RHBS @6 BEbLEE R 7viERBnd stdayaad/d mi2rgiven ih Rpdd8leGfdy. The
06/ 084264

on. in
a““%’[‘}%@i‘ﬁ‘é‘gf%ﬁﬂ’fgajﬁ“%s 1%%%%% (%im%;h%men ﬁan %bﬁlu%eg |w1t%?t}d%>l}u2H7
varights of the fgbntiTihdesaribdsl abovieeFagindashio gige meskdapart fohatsiel of 8 doses.
cI i ni cal study design for treating Non-Hodgkin's

npho using anti body hu2H7.v16 in one study
ﬂh"l’i'dg@ff’g%%‘i)ﬁ‘%‘%t WSl 1 el “study. The antibody is

COl’ﬁfdm i stoegeefl VDéseli ntl:r enDoss| | Mosgi OMosell i BosgosiDagy  Dose
TolafBLAEN ;can| al so |be us¢d wi th of her Qu2H7 0 |vaki apt sg
(OSE tege inveption |[descrijbed above. |Each Hose ils give 3
mgledkdmegimPt | for d totall of 8 doseg. 3 fohort|s (10

Tt gnt aoo;owrm%qswe@ B ERNoT 1200456 260F T® [DoSodps 200

se |Dose Dpse se (Jotal [dose)|1 2 313446 7 8

/n] (mg/ nR) A 200 209 200 ROO 2¢O 200| 200 400 209
1600 1R 375 R75 375 2751375 3475 374 375 B75 4000 ¢l 375
750 150 3750 75875750 3759 786 [r537°§62871p BXandpl é72p 375
3iivasqd M Doge Esdclal ati ¢n Cohprts flor NHL The |Tabl e
bel o shows|a Phase I/}l clijpical |study]desidgn for
treating Non- Hodgki n' s|Lynphjoma (HL) psi ng Janti bpdy

1

5gjflcacy i s|nmeasured, by tunfor sprinkdge by|CT

V35 1 Pa&oi ent7so ir e7sos edrsogekl7yo k 4750gek 950 750
r

&an.| 20 83| w0 2006/ 084264 HCT/ USF006/ 0pa232 | 5 (316

W ale 1 I\Aal/ 2 \Mal 2 \AAAl A - Th

VI TIX LA 2 "2 ) wmy =4 VIC CTIC T O VEC CIN 1 T

natidntc nNna cah
patt+ertsS

P
Dose

Example 22
Phase I/I1 Dose Escalation Cohorts for NHL

The Table below shows a Phase I/II clinical study design for treating Non-Hodgkin’s Lymphoma (NHL)

using antibody hu2H7.v511. Patients are dosed weekly x 4 weeks. Efficacy is measured, e.g., by tumor

shrinkage by CT scan.
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A 12.5 ng/n2 12.5 ng/n2 12.5 ng/n2 12.5 ng/ n2 50 ng/ nP

B 25 ng/nm2 25 ng/n2 25 ng/nR 25 ng/n2 100 ng/n2 C 50
worguor@sa6+ ng/ n2 50 nmg/ n2 50 ng/ n2 200 ng/ n2  DPAD0S2006/004232

ng/ n2 100 ng/ n2 100 ng/ n2 100 ng/ nR2 400 ng/nm2 E 200

ng/ n2 200 ng/ n2 200 ng/ n2 200 ng/ nm2 800 ng/n2 F 00

(rgwﬂen«ﬂs(};@rd@gfrmm 400 rrg/nrQ 100 rrg/nrQ 1600 ng/n2 G 800

I’g: e ||gl 1 v ||gl iy |lg/ ”KW%IWS’ llg/ ThTotal D
H anp 53% Weai?l gEscaI atipn Cohorts [for NHL

sf‘ud 1&é§1g’g‘??f FSPYRLL | ndREH, dgk %5’ b 'g/r?g?hioi{'c#éﬂgf%
turmr e b CT scqn. V\éek.-A Week .2

50 higlnl  LISGRg/ )nign25 nylothgABR ny/ 0 2dkE/m2
/mz 100 ng/nR B 25 mgdm2 50 ng/n 50 ng/ e |50 ng/ne

1 P e e 1O TOU TOU T
£ : g/ ill 8/ nQ ¢ T UHn‘{ﬁ}fl{r?Q h'(Wn{;y% Zoﬁﬂr@rgn}éﬁnz
7 QL iad

1E400 %m&‘fzﬂ4 P 'ﬁ% 80(%09@1;%’#@ 800 2%‘}‘%(2’2800 %’*Pﬂl"f%(znzz
AR2._200 o/ W o

27 . v 0 mp/m2 \t raafrezto P QE'E@IZRheu ‘l’égfﬂﬂArt ?‘qof’f"g’mz
Desi gf -of Stu ~Tr eat nentt - Cohorts ol sub M

riecel we@mgmn | 800 md/mis1 0Ngs00 g2 H7 . Mﬂ:g/ﬁn pl g820h eg/m2
eqgui val ent at the indicatled dose oh Days 1 and 15
according to the follow ng escalation plan: - 10 ng
hu2H7. v511 or pl acebo equméa, rAt: 8 subjects active

drug, 2 control 1 pl acebo

equi val ent: 8 SEB?S%{{{I?O c"{yf;“‘\/aé“"élft’,7 rts%’ r{T rol - 100

e TebRglow Sb¥s grothpl Phese BY clipal siedy éemgn fogreatinty Noo tHpd gkt § Llygphoma
gltlﬂg)!us@g ;9195&19 QJ2H7 8511 1V\Qitlglqge§é &%Z@éﬁdf ClddR2 @@fﬁ)‘a@@%&red e.g.,

nkg 1 for placebo equival ent:
oy peeEn %ﬁtbly\?érs?ff‘ug, 2 control - 300 ngy hu2H7.v5110r
pI acebo equi val ent 8 sub| ects active drug, 2 control

actl nglfgélzw 0l 3 ace kejqw T e k cacdbJ ﬁg&ﬁ)"se’ 5

10 cacy The ef
51T W IT be measured by ACR resgonses. The
er deneagemdf Subpeoem®wh) achimend arf ARSREOY AJRSG00 mg/m’
and JACR70 response will bhe¢ summarized hy treat t

rodp 2RegdS% ¢onb semée |i ntsemea’s Wi | 150mw/men at1@€lg/m?
or ach aroup, 15 References Refergnces cited mithin

i | apphigadt | pn, 10mewidi g Peltnegdbs, |pubdl swd 350 mg/m?
appl i cati ons amd other pdblications,| are hereby

i ncaor posoahgad® by rEfeigance.| The nuatt ijce 20 mg/hé pre%‘plthg/m
Pavention will enpl oy, unlless ot herwifse indi cated

GO NVIe N 240G A 400 mg/m> 400 mg/m® 400 mg/m® 1,400 mg/m
r | 0mgm’ | S00mgm’ | S00mgm® | 800mgm’ | g0 o
Example 24

Phase I/II study of 2H7.v511 in Moderate to Severe Rheumatoid Arthritis
Design of Study Treatment
Cohorts of subjects will received two IV infusions of hu2H7.v511 or placebo equivalent at the indicated
dose on Days 1 and 15 according to the following escalation plan:

- 10 mg hu2H7.v511 or placebo equivalent: 8 subjects active drug, 2 control
- 50 mg hu2H7.v511 or placebo equivalent: 8 subjects active drug, 2 control
- 100 mg hu2H7.v511 or placebo equivalent: 8 subjects active drug, 2 control
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techni ques of nol ecul ar biology and the |ike, which

are within the skill of the art. Such techniques are
wQ@oexpd2ed ned fully in the literature. See e. gPCT/US2006/004232

Mol ecul ar Cl oning: A Laboratory Manual, (J. Sanbrook

et al., Cold Spring Harbor Laboratory, Cold Spring

HarJo0 mg hidHY.v5113:330¢bo eduivalemng subjead oy kdsig,i 2rcoivbl ecul ar

Bi 00 gy hu2iF.v5 Aosildoeto e@livakht; § subjelss active 98'E, 2rpdat ed) ;

Es s®0 i Ah2HVyS H oublagebBiqeibabayy 8 fubjectBpetivariregsl2 contrRL Pr ess

1991); Gene Expression Technol ogy (CGoeddel ed.,

Academ ¢ Press 1991); Methods for Coning and Anal ysis
Eﬂ;ﬁ Eukaryotic Genes (A. Bothwell et al. eds.

'B&tlett Publ. 1990); Gene Transfer and Expr essi on (M
The Kificagg bfe7.v3 v&i okdamryd By AER re$1999). ; ThRpeesntbiervé sybjegipeho achieve an
ACIM@HK@@@' aquck’}o résBonsdWil 8L sufhimariR6 8y &eatﬁﬁﬂ%ﬁ;ﬂ%&ad 959 SSnfidence

1 PCR. A Pr actl cal Approach (M erson et
m‘eréﬁ‘ls will ppgengsptedior s3¢h #899Por 4 Uni ver si ty Press 1991);
ai gonucl eotide Synthesis (M Gait ed., 1984); Cell
Culture for Biochem sts ( Adans ed. EI sevi er
Sci ence Publishers 1990)—%8?458- Transfer Vectors for
VR nRedidrénags cisd wlitgin (his, appchtio rincBidivg paBatsqgmblstisl. apphg_zglgﬁs)and other
publ&@mldeﬂgeﬁﬁcbrpoﬁ'e@tgﬁML ogy (M Butler ed. 1991)

ture’(J. Pollard et al. ed .
Pr e1§1”§ Pl:egtgeyf thesﬁesmww@ v el yrpplesylergse %atéa °°“(Vﬁ“°“a
techn @S bfiv@yecaitr bidlagy eeiShe, likd\waioh Re withis e S@BHF fhe afe| $nph techniques are

exp%{dclﬁg/tlﬁ Me ﬁt@gtm%o Eée er}g Mo(eMlar Hﬁ)hliﬂ%dl_‘ag&at@lv Maﬁlgiﬁ (J» Sambrook et al.,

1990 e seri es hods | n Enzymol ogy
Colf SRR L@O@w el Eprne PP e MG, GE%%MHH‘—%%@@%B‘—“&Y
(F. Ausindng el edxl, $987 Yipdated)PEsaitidl d@lecddr Biobdy tT. Brown Ad., IBD Bresst1691¢; Gene

p$s5:1§n TI&Q&@&’(G(%F(%?&!\A@ Ademfg‘ﬁfe%qg D%Bpsr fblqggmnogclgﬁﬁ Aﬁ'a%%@ of

Eukpetic (enes éﬁ@othwﬂheéaleqﬁs CBqﬁ}eg ubl. 11@ Krlegler
StodrldR 8RR X DRt mtmhhohamnkogy et af. Blls., Weidemi&Pi@ss 1955 PCR:

A P%lctaic 4l l§A\Ne¥ﬁrlollc[h (l\% dﬁcf%gsoguzr aé QZE;i Pre[ss(r)?_'rirg%tglléinsnggrs*@?}égf% 9)9 hér]ucleotlde

Synthesierfifn Gitedg 194K Cel ts (Refiglams e Rl Selqppegiyglishers
199b)nGene Tﬂa%)\fect@@ﬁf Mmﬁﬂﬁﬁ@m NDMQIGII HRACalARYY.,hogh);@gammalian Cell

Pr I E{éle%:aﬂa li e(a ?59?)0 E\%I PneL g%g Eul?ure) {d. ﬁn?agcﬁemal.c edE>r lilﬁx‘?aha Mgs\évl 990);

_uummbﬁamd@uv&wd ElchI(R Fegfiney Bl dpgAlMER- Bisp 19@%5!%&&%%%%
(M. DRNae@e: HRELR 0W116)N§W 1960; Khe sérggﬁfeth&lﬁ i ﬂh@ﬁr}blogEO@hd’éﬁﬁrﬂr@g Inc.);Wirth

2d editj orgeb ec ord.Unive
M. ztr}gélglger I-&g]g%§ unpchemistry i rac? ice, A’;’ﬁ% l(?a(‘t}on 5 \J/cl) gsvt\? 6&1 %l"){orpe Blackwell
ScidnerrandiridgpyMAt 1986; Jechhigues indpmproeochemistyr(GnBilloglys P distraapeds.,
Aca806P 03 4‘%%9@48@3@@@@42@%&3@ Ex&n%‘ﬁﬂhﬁnﬁm@bﬁl &EWeir& C.

TR Oy heergt & 2 L g
Diavamdi3 i "SKr@nttbw)ullgs @haAmdmp Prady] lec.r189f); md@yﬂyg@m‘w‘

Prm@fpleéﬁ@ﬂaaclﬁ:\@d e%EAcgdaglctPFb?s Né*\pYéﬁlk%Qiaﬁovy %d']ﬁk;lh Eark QQiuQthes A

V1) sequence of ut with
LR O Sese FBBE AT ORI SRR o k] Vel
EngiBermibil2&'tedlitiot (€0B atdebaackYedq 0xMd (hiverbinePresntlPISmcyd tbd seddsainmual Review
£ ' ed with Y. 3. The anti body
of Ul el e B T DSt t o el i £h W4
The anti body of claim1, further conprising the
substitution S100aR in VH CDR3. 15 5. The anti body of
claim4, further conprising at |east one am no acid
substitution in the 1gG Fc region that inproves ADCC
and/or CDC activity. 6. The anti body of claimb5,
conprising an IgGl Fc conprising the am no acid
substitutions S298A, E333A, K334A, K326A. 7. The
anti body of claim4, further conprising at | east one
am no acid substitution in the Fc 20 region that
i mproves ADCC but decreases 8DC activity. 8. The
anti body of claim7, conprising at |east the am no
aC|d substltutlon K322A 9 The antlbody of claim 8,
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10. The anti body of claim®6, conprising the |ight
chai n sequence of SEQ ID NO 26 and heavy 25 chain

waegaeset of SEQ I D NO. 34. 11. The anti body oPCT/IUS1006/004232

4, which binds human CD20 with at |east 3 fold
increased affinity relative to antibody 2H7.v16. 12.

WHAE 1@t A of: cl ai m 4, which bi nds human CD20 with

at least 6 fold increased affinity relative to
anti body 2H7.v16. 30 13. The anti body of clai m 6,
whi ch sgpthibibiet SHﬁlntli)(ﬂﬁﬁltlt b&fds fudlaslcpze ata ﬁnt@ﬂi—ﬂuhi@@k&agment thereof,

P T ke oty S e L Lotk b R I 25 na e
25 f olHtthgin ¥ariable ragmwnp‘hé sravence®l PR BXINQ.iStbyt Wlﬁaﬁlmo 24ifysupstigrtion of

15. ThgeRaRtviRedkr, afd \0Y inoNecoks3 & bdkifiBedbith4; or ®0N] Ugat ed
toactotOX|c dy of claim 15,

viher eilfe $HRed¥ %?%%“é‘erﬁ’ﬁé\ﬁ&) i %“lgséltﬁte d‘“tg ctive isotope
Gr a tToxantbody &f7clainT hevhemainitie OG0 ipfubgitnedofithN.ai ns 1- 14,
whi ch Tﬂ@gdnp&?)ff digm @rfaﬁ]u,cc%gpﬁsmg @algba%ioﬁ 510b5R m/eﬂm CDR3,

i sol ated nucleic acid that encodes the anti

At ai m Hhe axj_t@odymfi cl@;@ﬁr @gléef va%r&a&easbwg alalin?]azlc{) SHléSYtutlon in the IgG Fc
ant i beekonaifat idlpeienADACrandbraliD0 atfvity. 20. A host cel |

npr IT?)E Q@b(ﬁl'yrpycgellrﬁ Ec‘to isgn erlgél ?d J(‘Qnﬂn%mgﬁg agngno ac;mﬁbﬂ%&ns
C el al

ducés the anti body of any one
of cI IR B384, K394, Kp host cel | of claim20 that
pr oducms arftlh@]y andidirh o dyrtheOdsfpristig Ageastoge dnhighicidGltatitition in the Fe

sequence of .. SE hai n sequence of
SEQ | DO aglfflp %A@lﬁ?@ ﬁ%%rt%%e thgl aim22 which is
& CHO The fujtibody of claim fespmpyiting ft l‘ﬁﬁt&&&&#’ﬁ gcit nestigen 534 of

any onge &fib&dy af dBm 3-flrther dbﬁiﬁiﬁk[dgﬁie rAf)inG bdid dubsdtifuors BE‘)SN]SB?}A,
45 celx+ 9f claim2l and recovering the antibody from
the ce 3I3 Culture. 86 WD 2006/ 084264 PCT/ US2006/ 004232
5025, The entihpisf 4ldim A comprising §ic Hght el seayerchef PEQIP N 28iapd heavy
and a cﬁﬁﬁfeh&ﬁgeoﬁﬁaQIﬂm gonposition of claim?25
¢ gP:TIH 86}?1#3% of C 29111:1 éggg%ltb%gi hgllmgrlla A2 erl%ngx?ast S&nld 1ncrease(ll affinity
of nan@lﬁta/etw@omrwlél ng a container and a
C@NPOSIk h&ﬂo@%ﬂ&lﬁﬂn A8chidhbeESuman GBBIRIhAL ledstBFold increased affinity

conmposition c r an anti body of any one of clains
1-17. "ilﬁtwﬁg’an%’fn‘gy%ﬁtvﬁ%l e of manufacture of claim 27,

f13r t hethe ewibplyioélay cavhixkekialte atleast@p fold giehice %ﬂtibcnig dgpprglent cellular
t he Cg?{m%llt}t(A@@C}t‘ﬁanmdldo treat non-Hodgkin's
nphaneg, vvher in the nt hod %gp lse t he
Kok

C%m n % lg?fgé’ ?lméE‘wl ﬁsté e%wr% lementgﬁotoxmlty than
sequerﬂdﬁvm SEQ ID NO. 34. . 29. The article of

nanuf agl urgosH f&'y%hanf nglmsfl g tcangate@m EJtSibiiChgdht. pac kage
i nsert_ind]cating n;gosntlon IS use

t ]I66 at ”lEl’ﬁ érﬁ]ﬁgi(y@f ﬂauaﬁ? mhferf,lln éhe cyfgt toager}&lsﬁéidhoaﬁw%lfsotope or a toxin.
t reat i Thg a@ib&ydDany 08dldiny B 14 ahictemtibodpigprodgedig CHO cells.

ﬁm ni 1§J1 orlzitéaglf.l&é?c %*d%( én@&i%s tn@a\ﬁhﬁ)gy Bﬁﬁum gancer, a

erapeut| cal effective anount of humani zed 2H7
akft i bo@wxe@wlaﬁw@h@cwg theanfiopdy Oiclilvllogilamﬁﬂe net hod of
cloali mBQosvwaEEmpﬂsmgxﬁm@aashmsmn MBe cancer is a B cel |

V\%ﬂp h Oﬂla 1 oy clfaj mz@fhat ’f)%)%uces tﬁe an%o%ﬂ &%O}anﬁ %% éﬂl

erein ancer 'S NO C}é
(RHL) . The 2®t @9 o cm@ 2%@%@&%@# thesqngihody g@pﬁm&téﬁ lwhtt @ sequence of
g ancer seEING. 8 iné héawvaamseweh& of gE(t(mmé% 3\%1 CLL) or ﬁLL.
ST aim erein the
aﬁti bo hﬁsbﬁﬁrof‘gaélg% P{E‘gﬂ P 581?656 d heavy chain
24 A method of producing the antibody of any one of claims 1-14, comprising culturing the host

cell of claim 21 and recovering the antibody from the cell culture.
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am no acid sequence of SEQ ID NO 26 and 34,
respectively. 35. The nethod of claim 31, wherein the

w@eobloetys i s adm ni stered via intravenous i nf uBCDOS2086004232

The nethod of claim 35, wherein the antibody is
adm ni stered at a dosage in the range of about 25
360 ﬂg/,i\rfﬂmﬁdéltlw&mﬁigﬁxfgﬂlemﬁrboﬂoﬁ elaim3And T¢rgierret hod of

ai [ e :
dbaagancemiEopbi S b phBod il b fudhaduiaty
38. Th@emfé’tel%fdefof claim 30, further conprising
agm niasbRick Bﬁn%&a&ﬁ@coﬁfﬂildl@&%o@&nef ﬁﬂst:oxﬂﬂﬁtlon contained therein, wherein

chenot her apeutic a of clai m 38,
wher elﬂﬁ c?rp,@mgoénﬁ:gxglgrges an ntlﬁodlxlé)gan% One, ofonms ?g%ma (NHL and

the Themiddrd mapéoicof dgeat. fwréle@emler@me a p@k&smnﬁeﬁen ptig Hat the
consi g¢hJagidfis QX B&pﬁ&lﬁbdgkxlﬁs\/l%ﬁlﬂﬁé) SRB&AE Bntibody comprises the

vincristine an
al | evilight Ffﬁi@‘ S%C%E?f&%m E{Q 23?%“@5%"@ cfeéérbsr%ulp?cg IongEQ IDNO. 34..
agdnm niTs¢ eidag mfatupat clent?, fghefcemprisgs k pokagt hpeert indicating that the

aut oi Wgtl&llélﬁaﬁtgtrea%htem&ﬁpﬁ%dscal ly effective anmount
of the humani zed 2H7 anti body of aEf\r/lﬁlone of ¢

30,4, Agteihop LR SR E1 A OT O SRS 1B e
conpr icse&, 4 theapkitighily efadvemanny ofcthalumagirad 387 acibaly of any one of
sequegﬁgns f7SEQ ID NO. 26 and 34, respectively. 42.

The met of claim4l, wherein the autoi mune di sease

B3 selTberetpdpf GmEh BhFRNHCRBREH LG IGE foh LiphTg o leukemia.
alzt hr iThé SetRoads §laiMenivheeil CR20FALiDIe danadr fision-Hbdgkins Ystipberhag NHL).

n g pﬁf Tﬁr 1¥1 tﬁ%&? EIQ %l"ol,% wg g%nsﬁ%e]%\ csafe}&r %kaﬂ o!:;it}p Euc’kemla (CLL) or SLL.

dttseadéke m@}hqglé) (éqq‘n\}% Olbtéﬂlq’l #3 \ghereindpeoﬁgtél{oﬁy gompiises the light and heavy chain
t hr omagGy w@@meﬁcemﬂsﬁumcﬁ Iza )34 trbspetient i C
Er 0 bo[%ey %tEoed%f C(;ialglléﬁ lﬂ%r%‘lng )bf)d 19&1%%1%1% R intrayenous fnfljbs\lon

TOITbOC rosi s, psoriasils,
n”ﬁép hr dil}g{nﬁg)od of gmn 3@0@9@1@ d}e@ﬁ@pc}y 1@§jmlq§s§e§'§ltahaé1wa§e @rt}g\lie}nge of about
ANCA ag@Rghat 88 nwaFeuldotel S, di abetes nellitus, 87 WO
éjggglr g[ﬁél rélgtgfodn d %nﬁggo\%grlel% %%r:?)ti%o%y 1s ﬁ&rils"f]elfle% %\iﬁ%?ggf%?mg/m per
gl Onerd9$6(§¢T@ﬁPﬁS‘i4t40§S 43. The met hod of cl aim 42,

viger eiie tibigodda LGP0 e HoSHRTR adrSinikibield fthyallent at least one
arthri The net hod of claim43, further

conpr i gff“??ﬂwréilﬁﬁ'i‘ﬁ’cr}a\g%“cter ing to the patient a second
t38er afee mptbod ofgaimt38, whereitBhe catiqer ivnep-Hlodekivfs lyppippg QL) and the

wher e'cﬂeﬂoﬂ@raﬁéﬁﬁ%gﬁ tsR@ERAEYh ke sRGEhsidifig Sdoxorubicin,
ressi ve . agent The net hod of cl ai m45,

i munosu
wher elcﬁd{)ﬂﬁ‘éwli‘afﬁ’ﬂﬁn"él? HiB @ggﬁe&/’ésolﬁﬁent i s methotrexate.
49. Themeratdvddlediting hredutpindB@ine vikpayeedomptiding agmipistodngyo 4 patient

adm ni s§itfe¢15§ﬁiorﬁ {BL E@flﬁﬂ%%lsyasé)g the@é%ﬂty@@f@&@irﬁbum@&ha— Rhanized
met hod of claim43, wherein the antibody is

admi n|7§]t7é?tl?ﬁdy|°ﬁt"1y§{}“e‘ﬁﬁlﬁ‘§15)]/’ 4t a dosage in the 15
rqange e miBeapf tiaimF0 Ovigrejnealie ackikody. corhBrisesThelightené o vyohain amino acid

claim Q%Fm%%%%?w% a%E‘EA %@%Xuda@ adm ni stered at a

dosage nmet hod_ of cl ai m 40,
f43r t helhe qf glfnﬁ@l agsiem tlg‘taétpilrﬁrgm? disepsg s sﬁgﬁteid &ram the group consisting
seconahf E}hﬁﬁa’ﬂﬂﬁd.ﬂ%m(‘s and@jgefile rhdnhatoil Aehriteg sjs@chicfipuc érghamate8lys (SLE)

wher ei 19(:1 tdh‘@ ll%de)scng%ntlsrh egenQrt sﬁés ?ﬁglgrp&atéj g&veﬁ\%’: Ese ulceratwe colitis,

ant agoni S ereln
BAFF  dipeathisriirembocyonsric puura (BR3 ﬁamh%@wbwt%?mm@%(m’)
f usi oNuRALBE Mrombocytopenia, multiple sclerosis, psoriasis, IgA nephropathy, IgM

polyneuropathies, myasthenia gravis, ANCA associated vasculitis, diabetes mellitus,
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53. The nmethod of claim30, further conprising
adm nistering to the patient, a VEG- antagoni st. 54,

wWGo\200684264 f or mul ati on conpri si ng humani zed 2H7P@BUID06/004232

anti body at about 20 ng/m, in 20 nM sodi um acet at e,

pH 5.5, 4% trehal ose di hydrate, 0.02% pol ysorbate 20,

;or | REYnaNaa I OIdSoma 5 GpekiisRydiomaNeomydifs Oplich (NMD)dnd

ormul ati o rising humani zed 2H7.v114 anti body at
about g%‘eru{g? qp in 20mMM sodium acetate, pH 5.3, 240mM
489 Theheibd gl K chereia the UG PUBIRGI RSP Hapeorrhes. A
lah.qui ebnd QERBdloRd14iQ B3, IR ChiHprRE e MMiMdUrag & tittfétievildecond therapeutic
ant i bo% at about 30ng/mM in 20MM sodium acetate, pH

5.3, #%%%trehal ose dehydrate, 0.02% pol ysorbate 20, for

i4hit r avTenoesd 30clam . vihertin i sespnd @G peutic agent is an immunosuppressive agent.

46. The method of claim 45, wherein the immunosuppressive agent is methotrexate.

47. The method of claim 43, wherein the antibody is administered intravenously or
subcutaneously.

48 The method of claim 43, wherein the antibody is administered intravenously at a dosage in the

range of 10mg to 500mg per dose.

49, The method of claim 48, wherein the antibody is administered at a dosage of 100 mg/dose.

50. The method of claim 40, further comprising administering to the patient a second therapeutic
agent.

51. The method of claim 50, wherein the second therapeutic agent is a BAFF antagonist.

52. The method of claim 51, wherein the BAFF antagonist is an anti-BR3 antibody or a BR3-Fc

fusion protein.

53. The method of claim 30, further comprising administering to the patient, a VEGF antagonist.

54. A liquid formulation comprising humanized 2H7.v511 antibody at about 20 mg/ml, in 20 mM
sodium acetate, pH 5.5, 4% trehalose dihydrate, 0.02% polysorbate 20, for intravenous
administration.

55. A liquid formulation comprising humanized 2H7.v114 antibody at about 20 mg/ml, in 20mM
sodium acetate, pH 5.3, 240mM (8%) trehalose dihydrate, 0.02% Polysorbate 20.

56. A liquid formulation comprising humanized 2H7.v16 antibody at about 30mg/ml in 20mM
sodium acetate, pH 5.3, 4% trehalose dehydrate, 0.02% polysorbate 20, for intravenous

administration.
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