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FI XED SI NGLE | NJECTI ON DOSAGE FOR OCRELI ZUVAB ( 2H7)
FI ELD OF THE | NVENTI ON The i nvention relates to the

wo ec@amest of aut oi nmune di seases, includi ng rPET/ERL008/062286

arthritis, by adm nistration 3f a CD20 anti body, using
a treatment reginmen that includes a single intravenous
infusion of the full effective dosage at the outset of
treatment. BACKGROUND OF THE | NVENTI ON Lynphocytes are
one of several popul ations of white blood cells; they
specifically recognize and respond to foreign antigen.
The three major classes of |ynphocytes are B

| ynmphocpixep i Eiet INECTIONDDSAGH FOR OCREIIZEM AR (2H7)
natural killer (NK) cells. B |ynphocytes are the cells
responsi bl e for anti body production and provide

hunoral i munity. Breel.bsOFatHE SNVMENTIONhe bone

marrow and | eave the marrow expressi ng. an ) ) )
ant i gen- bhiqdivagioarelatrsdy therdraahaent of aptpinggppediscasem iglugding
K i B RO BF F OB ANbh R (AR ehe rogimen
taginekideoa dingledetravepoed mivara dftke fullegenyvaddsher rihé amtect of
h@%ﬁmﬂpnnry B cells and effector cells called "plasnma
cel'r's™” Menory B cells have a longer |ife span and
continue to express nenbrane-bound anti body with the

sanme speci fi ci t \BASKIGROUNDIORTHEIMVENGEON Pl asna
cells do not produce nenbrane-bound anti body but

| Nst eadmph&OH G rs 86d St RderhBfdPukiohdSf RAkd BIBEY cells; they
Secreted anti bodies are the nmajor effector nolecul es

sifecHigatly atcopmiae aid igspopdo Eppmnantigee nl edhics naaen @epses of

RIS et MR BB EStE AR Bl hBERE (IOl B il

K pcallsaB weiphheytef arapprails mapedsybld Horikebtibadyatreduation and provide
-B d mat I h Al Val ent i .. J.

B ERETS e o6, mUROREHh Tho by S0ty EnleaPens e

e;ltpreésingah&&]]'g%ﬂbiﬂ)iin-glanﬂibo(Y}ilﬂn ‘(hkg 38/1)1 kl%lrfégbe Vlahlittnl Qefivd B cell first

al so express 0 eater than % cel. .

wn%sﬁtﬁa? ﬁntggqnfﬁrp%ﬁﬁéts EROre bR SaRboAY isppecificodhe cel

ﬁé’éﬂ@ to dlé‘iaéra]a‘ﬂcﬁ? ahd ﬁgﬁ?&sgen)b@)ﬁffef&ltiﬂ&tint%%é}ﬂo@? cells and effector

enmat opoj eti c stem ce , _pro-B cells, normal plasm
edlsicgllest “Iesmes coblst. niflemor g BiseHs havsadlengastlifppanpnd continue to

%%%%emﬂr%é&(—gglft%?ﬁh%% C&c, §J§tlﬁ ﬁl@t s?%lmeggg&ﬁ.&i%z Ihay gh%iélgf;parent cell.

ate an early ste e activation pro
Plasme etllls doyadterodhice ngmboanealmaind iahfilbrdyriit atsicad p(oldedel sgcreted
al ci

TN R R T T T —
(M98Ry.. G ven the expression of CD20 in B cell _
M RUTE G, RN e
30R-QRRtPEMIRn, Bp35) is a hydrophobic transmembrane protein with a molecular
weight of approximately 35 kD located on pre-B and mature B lymphocytes (Valentine
etal. J. Biol. Chem. 264(19):11282-11287 (1989); and Einfeld ef al. EMBO J. 7(3):711-
717 (1988)). The antigen is also expressed on greater than 90% of B cell non-Hodgkin’s
lymphomas (NHL) (Anderson et al. Blood 63(6):1424-1433 (1984)), but is not found on
hematopoietic stem cells, pro-B cells, normal plasma cells or other normal tissues

(Tedder et al. J. Immunol. 135(2):973-979 (1985)). CD20 is thought to regulate an early

step(s) in the activation process for cell cycle initiation and differentiation (Tedder ef al.,
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in the United States with B-cell NHL and nore than
56, 000 new cases are di agnosed each year. CD20 is al so

W@2u804W2b8 t ar get antigen for treating autoi MUPET/EP2008/062286

di seases. The rituximb (Rl TUX%N(r) Mabt hera(r) in
Europe) antibody which is a gefetically engineered

ocl ona ant
e iR TR ™R B AR SRR s RN b R Biochen
f4poser@oyech, Inc., South San Franci sco, California,
US.) is used for.th at atlents Wi.th
rel apgié‘@né e W?Sa@w?ﬁrmg %Fﬁdelyaw PR ithiy prfigen by heen a
PRSIthMe %euﬁc @ﬁg& t5 &Rat 619 Kinth S nla¥ MY RGRBre Bbie%am 060 people
the anti referred to as "C2B8" in US Pat ent

B thg§/nited Staé@t}@&l BsellINHL andowrq than 86 984 new cases )ar@aéi@lgnosed
Ea{&h aIP aéD%)Is a@so @S’eﬁé?arﬁ&' anH H‘BP tljaﬁfh u?&ml?rﬁﬁl@ discases.

ied in a vari et |gnant ut ol mun
d [ s or @ibe stuxumab/\(rRJ&"hJM@L Mabthech® ut Banope)Jemtibedy wbphaer a

kPl el MRS S BT Bt Jobs Yoty B S besins

h@ﬁaxbeaao raﬁﬁg)ernt (edmhférdiﬂtyeawail@lblb YroheGemineech] B0S Saﬁlm San
rheumatoid arthritis (

Fﬁ_aé“élﬁ% &aﬁforaaa U, %lﬁ u%@a the tpgagmeny pf ssteensss\glﬂ& %%Pﬁd or
09)3 lo&- gﬁhe oNJllelér' @D%R%Hmwe Afﬁce(llst%pﬂ-lod homa.

et eum Di's

002)5 St ahl -
&p apg@@rg)antl‘gpﬁbrrryfeéqedéq) as AEQB&", il h’;g@t 0. 458%9)137 issued April

t R Th
2y AR PR S PR T 1 S mveum e
2673- REuFn(aB0L i lso Gernnsundied ined yarictwo&onllﬁahmﬁt- 8tG&mmune
e R
BeshysBb gy FAwARds df 2008 chdalkeh Teinsabo: 8&@28 (26029 ORituximab

7 Su pp 12) 99-103,(2000); . Zaja et al tol gi ca
éaﬁ begmecppeisd toprsoyiallraelieys ieas Anhormpigins 8k, af o IRl Fheumatoid

Mehitis (R33: (Lgaﬁr@Ztgal ( %99 Oﬁ})eump!yzse 6ﬁ %@3%%8' (%@@i)aﬁti@?r)ds et al,

(Auner et al Haemat ol

dutiinfhean. aﬁ@fﬁl@pt 23] SH662060); St}albbemtloﬂ@'gl%um Dis., 62 (Suppl. 1):
L
Herbkiewm Res. Tker. 5.877—85()22111)]3) LeBealIBmz‘sémrﬂmtzatheBhoMj 2673-2677

bl B 96 Y3 02001 1 aRliTer i Tigragyipagy purpure

m%reﬂepﬁ%i 1090 (L 2RPAma TRpE1-562 @2003BrStas] e dHABTBSRQOE: 952-957
115: 232-233 (2001)), tyge B syndrone_of severe
(2000); Salch et st St C%@eh BtSurp 12NP9ERY(2008): Ao al350:

%Qm%zg%g& %90@9-1919 esz@éz)c Rm%tﬁ%{ﬁo?@gﬂﬁ (4%‘%% ar&l, B3 275-279
Arthritis Rheum 6/ S469

ARS8 hewre aecbcreél\ﬂlpiaS(aZéjuaereqt aél Br. Netlﬂ@netgi 1 1&5 723089 (HW2));

%\%8 9;1151ne%gen€2rada€étgarl ;r[]{ﬁl 1%9} ?gg’zc,’d Sﬂ@ecgé 6260{%52 e’rraturn appears in
ButhaioldgécaSRnEm@o02)n obit ag%&ﬁﬁmﬂ&ﬁéb(sé QDdy)igs, etlaéf Lagemia) 15:
QETROAFHS, ASASSELS o DU, 15 2 S ELTFATB St ey o
Raematol., #6: (SWBRL0019) BRSNS Br200Ze)natol., 112: 1083-1090 (2001); Zaja
etal., Br.J. Haematol., 115:232-233 (2001)), type B syndrome of severe insulin
resistance (Coll ef al., N. Engl. J. Med., 350: 310-311 (2004), mixed cryoglobulinemia
(DeVita et al., Arthritis Rheum. 46 Suppl. 9:S206/S469 (2002)), myasthenia gravis (Zaja
et al., Neurology, 55: 1062-63 (2000); Wylam et al., J. Pediatr., 143: 674-677 (2003)),
Wegener's granulomatosis (Specks et al., Arthritis & Rheumatism 44: 2836-2840
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Sjogren's syndrone (Somer et al, Arthritis
&Rheumati sm 49: 394-398 (2003)), active type-1l m xed

w@eooomkil i nem a (Zaja et al, Blood, 101: 382FcBBBM08/062286

(2003) ), penphigus vulgaris (Duypay et al, Arch.
Der mat ol , 140: 91-95 (2004)), autoi nmune neuropat hy

I N AR T A
Q9P| @Eﬁﬂﬁ‘tdﬂfy}méitl@ Usvisy, mmma RiRnanzat®uprl. BtS1ab9 (2002)),

B TP aI (Sb et (1" S ey, Ty DB RA), active

| I I
S RS HATS ngey s ST 08D g

BHEMICEYPED it e DastiaRds é40:H -End 0G4 autsmmuing neurOpathy
%&r@é@ﬁ? ’ ﬁ'as %@ﬁe%’%ﬁ% %Qéﬁwpat@gﬁ?g) 2‘IOtO ﬁ)’wanmplasm

oprealvatsingoaohiy Syni®nfdRRyanzpiebvérdi/ e 8logr 6@(Suppll dw up

Ao PP S ke 28 By onsiRe rSbint T SR e ross r

Eﬂﬂz[dt) 'iPsclihmbin R (89 fr&i]?alPI(a@@ ﬂ3])r1a16f RéttiRimadfin MY Eighth Annual
t were evenly r andom zed E gur t r eat.nent
iR oYReaicar EommittessifraRessrisRend dirgate e Miilijele Sclerosis,

jqu() ate, and rituxi mab plus cycl ophospham de
The t reat ment regl men of rituxi mab was one gram

<(91dm nAdthasel studyr(NAHBIE) asdeen sgrslusted g pats:nt wifth iegmatoid

AU Eh BSEER G, i U8 Sy oriwiman

Emey azteuﬁo{nﬂqztatRhwas48(@)1%43@c(\2§®3§e8mzepmlsldw ahglrthnigistRheum
d with 30% of, patjent

BTS2 N DA ST Daftit v e B0y PRt Tt g fayprggoatment

SN triict MRS xa a) Sltui@fhﬁﬁalbﬂe Buxiinal phi@ mABerake:, ki rituximab plus
s al |l treatnent

severity an s wel | bal anced .acro

E;Y%?Pé@sphﬁﬁé (GEY e Hhe  ERALTCIE fegigon o [IBEmaRy &t aps gram
SVRRistered ﬁl@l%%ﬂotﬂl@lyfo%tﬁay@ﬁ ARd 99 e InfhiEnAF reaksb iHoSpatients
were slig ]i;rmrefre gquent in the rituximb/CTX

it kA Wmewe ildeige dy afost pdtisats; vy If&solrstients gkegisaging at least
81‘1"5 ?(ﬁf%rs@:%k 'aGHR he-{rr}ﬁrstlrmﬁﬂlon (?mﬁe%e(é gﬁﬂh%lés/iggga?‘éﬂfs Q&ewmg

pati e popu
phtebemt Oyetaﬂs‘r,he \mtaucnity io$ adim@revbhta was Icensnc;ktread tof be mild to moderate

tngsegglrtitégl?l Iv(% ﬁ)QTanaﬁf c{/)e&g? g%)etnz &?qq]ﬁls nT ere wetre a totg‘l of 19
SR Al feyschasad ae@@ﬂ&mf@m@m o$@MHé’48 Reeln waichalere slightly more
Arthritis Rheum_ 46:2287-2293. (2002). The reported

Gaqueny Inghe Fityxmaly CIX grepprabhs Mekleasrnf mﬁa%@rwaéfweﬂ balanced

PRSI Sotpst rHRGHLA!AGI0T sdiRRfeEFon ih ik RN Fient population was
aut oi nmune neuropat hy (Pestronk et al, supra),

#168 vet HHLisatepiordannh ndicdyis énvmmha(rﬂhamazapémr&tctle;ls euiring hospital
AR 20 AR (555 i SOEP 8P B AL o
epd@siplapat gndp oﬁemnezdazt rArahrzt(sﬂBiE)moﬂ6 PRETH2AR2008).

conbi hation wt int a. (I r at i ra

acet a1 B¢ [SAopEd pelry S A AR Cigs il Rughber 26 Bp i
adurd Bglcr et @ds, nadl@ng 5ut01rnrnune neuropathy (Pestronk et al., supra),
opsoclonus-myoclonus syndrome (Pranzatelli et al., supra), and RRMS (Cross et al.,
supra), was similar to that reported in oncology or RA. In an ongoing investigator-
sponsored trial (IST) of rituximab in combination with interferon-beta (IFN-3) or
glatiramer acetate in patients with RRMS (Cross et al., supra), 1 of 10 treated patients

was admitted to the hospital for overnight observation after experiencing moderate fever
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was admtted to the hospital for overnight observation
after experiencing noderate fever- A - and rigors

wo a00o¥i2e)) the first infusion of rituximb, WhPCEHEP1988/062286

other 9 patients conpleted the four-infusion reginen
wi t hout any reported adverse events. Patents and

%?#Z'ieﬂgn%f gI%I ; Cgaré eqﬂfﬁﬁ rS]l%Ielr Irl{c] 1CD§n\?/h1 enb\?gl L ?;Qatlents completed
thadbmtdﬁiﬁid&nﬁaglm WNdsbut 5ny7r‘é§ol4&ﬁadvsrsz Bﬁen‘t§7

5,843,439, 6,399,0 and 6,682, 73 s wel]. a ..
2002/ Batents gad p@@ﬁz&éé?%@ﬁa 9@ncernifg é@é@ﬁ@fg@mé%@bmmg
ARR3(R092AG8If b A0RBLAIHTERE: USPRANNALE620556 @%@4@7
1994/ 1 1026 (Anderson et al); US Patent No. 6,455

84340%/QBET42nd 563D 03, 006903 Usamzwwzmmw 0021781

0 o P s s YR SRS B4 T3 5 20RBRA S8R, and WO

(294/1 1086 (Apdarsand dedigPaient NO QETOI454 VSR 00B0A2 63045 Kip

a0ty B 0B pot Rl Pausaet) Wit c0 =¥ 1BFiio-Loper

Gid Wlhﬁle), QrER2004/0033 zmaﬂopwmn)/mss 20086030292 1.4dSard); WO
200 / %28178 2001/ 341

4475P KBrashyskyg o o‘éf/fbg%u %éy{\gaé%%&zy Zéﬁ‘a%k%wﬁ 6461

ARr ANOWIHAE); W@@@bl/lb@@@@@ﬁ@%@ﬁﬁo LH{% KbUS 2001/0018041,
005/ 0180975, WD 2001/ 74388, and US Pat en

5559639350292 LSra0a2/ 00§ 1788 @ 800)/ dbkdo sl Yigha0e/22919 (Hanna

CELHRLeP ) S0 B0 D BR 20 R00h3 4B dubmad us

2@2/001866D &% 2005/ 180N, AW012097 83888, d8d 2CHOBAt&xit NQ”.GBGI% 885B5

Bt e 005 P0TS RIS 2 b Sob st Peafly Grepiiah G Hanna)

@@%0@@@95540((8[@&2{ s kyus0a2/000984 200 0260180884 (Gl‘lllo -Lopez,

%Sr asl avvsk 2))QPV\@ESZOOZ/ 079255 O%Reff a%éj Davi es
Eé‘?éﬂ@l 8 Esl 62000 U, 992/098>57a 4 %Patent

4398156 né L@ﬁn@fﬁ 2%2/012@54@9&&%9@@@47@0@5@ M. ) WO

1998/ 58 999/ 22764 )
i@@%@%i@raﬂswsiast @tm‘tl )NéO 2@01@26%1(&@;@%@@ WO 2002/079255

R R s B

&iS1/12005/2004/0821246 abl$ WO (A 9H Q2 8BRIBR ajulJS. )ZWZ(G/IQQ.QMM (R, S.);

ORI QLSRR sy G008) 37083 (it Btgtt g D AROS Bs patent o

2@@&6@$Z&4U8®atdnk Nol-6p8g, 124 (Idh@ongﬁaZQQ% DRIOAS8Y., 7,123,637, US
2006/ 0025576, and WD 2001/ 77342 (M|l er and Pre Q;é}
PHIB] (4. 973604075 SN 2@}%%9%?%179669]( @%3\%96/0 1|_%429 S

Z&%%@ltﬁﬁ%%d WQ 2‘6@)/%@@@( @13 3 9)( E’V@%@%W% (dﬂ%d et al.); WO
Pat ent NOS an

%00115(937?3@&1&1%&0\10@ ngdé)/ IJIS 129923/0@@@85 ES 2@06/6ﬂ25576 and WO

SIBLEPIRE MG AIPLAGN) s FPaT A 65T W BBR07Eo6 (Growal, 1)

BS3983/02 17 (0&aamd NE Wi 20@8/0)55835&%& tht); NSsPat&nt 5B, 3628,267,

? ’7§Z ;73’860 017573%»2%1’1(11 (9 ?59 93 d 6&% '1994/11523 (Reff et al. on expression
technology); US Patent Nos. 6,565,827, 6,090,365, 6,287,537, 6,015,542, 5,843,398, and
5,595,721 (Kaminski et al.); US Patent Nos. 5,500,362, 5,677,180, 5,721,108, 6,120,767,
6,652,852, and 6,893,625 as well as WO 1988/04936 (Robinson et al.); US Patent No.
6,410,391 (Zelsacher), US Patent No. 6,224,866 and WO00/20864 (Barbera-Guillem,
E.); WO 2001/13945 (Barbera-Guillem, E.); WO 2000/67795 (Goldenberg); US Patent
No. 7,074,403 (Goldenberg and Hansen); US Patent No. 7,151,164 (Hansen et al.); US
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6, 652, 852, and 6,893,625 as well as WD 1988/ 04936
(Robi nson et al); US Patent No. 6,410,391 (Zel sacher);

wDoPates No. 6, 224, 866 and WO00/ 20864 PCT/EP2008/062286

(Barbera-Guillem E.); W 2001/ 1_3945 (Barbera-Guil | em
E.); WD 2000/ 67795 (Gol denberg); US Patent No.

S8 R AP, PSR T s o e

28Qub3 47 l@433nﬁhd B@OZIM)S/@ 8911 304hRdn £:&a)) d‘ﬁflﬂbm(gl/ 8298 (Goldenberg

%r'a‘ci‘ﬁ%b%@%8@58%45?@%2%%4@@%3@2&@ offind Roenblat):

20094 16 R26 (3@@ ey (@ltletfé/et Wi W LRAA N3 330608 1aRd &18L002/0041847
Rosenbl at t US Pat ent 6, 368, 596 (Ghetie e

(% ererts This UG 65003680 bitoios @uamomumeayO 50027102312

(EIE ) P gRURREIEDS, (6080020 L, 5o

2033045668663 2()0&1/600961@7,@11de1 § 200809 135036 00260 ¢7 ¢/DeW(y,

Do) Dok Y5k P edelny D A0 BT R 6 Frob e 0 5 2003219433 and

S @003/ N6 (H@&%QZ 1& ;((Bemam%ltg @ohen u&z) US 2002/0136719
n et al

éﬁ%ﬁégéﬁgﬁ aﬂ@%‘é&g? ap U G@‘l)é@ggé%%s%wi@ e(gma ﬁB?rWé‘P

@(bOZ/séé@ogﬁ%e%%%%&té} dséé%m@@%%%@%% SW@% @ﬂd B 330,191
and WO 20027 56910 (Hayden-Ledbetter See al so

Ewerd it a/No EP33 BUG A000/ ener aPW33p); 163 Ptsridvp. é‘egﬁdL5)79 (Meyer ez al.);

Ehe2y P8R0 MK TR0, OLaoRRs PELITHER] Qe s (g s

99B0ZT70; WBh200460356D7 anwsmog//lmmateemg HHANSEO et

J0d51 B S DB e 300 ERelp e, PS Mg dg Bt
RN Gdle ot 1O TSIt

Ritkins.cr o S602 N80 008 Fabiser €b): B 200003555 Dhismg ar al):
(%&b 035 %szétwatkﬁéssez?&%w 536781 49\@%@11@ ot @&%)200%069545
2005/ 016969 5 rr et al ; US 2005/ 00

€larr ennd) 20052 WPABHE 1§ Chleang ce el JalUS, 2008/ 0930 b740@rgerat Guillem and

%%B%anse 5 d&@%@@f gﬁ%%gmgallsg@ana et éﬁ?%?%s&}rﬁ aifir al); US

ZMOQTQZQQQOméMM) eUSa1003 /0SS &30 BIntibd 2884), ammmzems/o44859

Coamigtthe v M BRRT (AR Lol RS AR ng

Haydtereddodial;ties 20034B 2805(1922h34dbdtay dami besthet)t B
and Ledbetter); US 2005/136049 gLedbetter et

34/ P0I LosTob e Lo H03al 5T csber 28 abs S 20037133039

EJLe%th?értaﬁ& s HeydrRhedhenbs 02020@ (BORRHO20A0 A den-Ledbetter);
Ledbet t er ahd Hayden- Ledbett er US 2005/ 017561

BE90510 856 I Bedbejigernd Baskentleadbettans UROYH)SHUSO97®(Ledbetter and

%héode%e BBl R LR EbEE) s R E00R) 5308055 us

GaHyeRHI02 e Cfﬁatdbmﬂ#edb‘fdtetentbhedt&tt&n) WO 200550 10’148(!18@dbetter et al.);
AN T L R AR
No. 6,897,044 (Braslawski et al.); WO 2006/005477 (Krause et al.); US 2006/0029543
(Krause et al.); US 2006/0018900 (McCormick et al.); US 2006/0051349 (Goldenberg
and Hansen); WO 2006/042240 (Iyer and Dunussi-Joannopoulos); US 2006/0121032
(Dahiyat ez al.); WO 2006/064121 (Teillaud et al.); US 2006/0153838 (Watkins), CN
1718587 (Chen et al.); WO 2006/084264 (Adams et al.); US 2006/0188495 (Barron et
al.); US 2004/0202658 and WO 2004/091657 (Benynes, K.); US 2005/0095243, US
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No. 6,897,044 (Braslawski et al); WO 2006/ 005477
(Krause et al); US 2006/0029543 (Krause et al); US

WQO®EHe248900 (McCormick et al); US 2006/ 00513BOI/EP2008/062286

(CGol denberg and Hansen); WO 2006/ 042240 (lyer and
Dunussi - Joannopoul 0s); US 2006/0121032 (Dahi yat et

A ReTS B bas Gt U 2B P TBeF daaagon 0135430

IMW@2@HS/@{]5)462 USha 00 Gl §) m@%/(ﬂ(ﬁaﬂ B@BnEWELRY05/0F 529 (Beresini

043 85%@%30%%%%8%@8%9 Bo6kaosy 1 200901 and

RADEOQHB852 (Chaner a?\))wd@oa%@b% Q:and 0@005/0186206 and
2005/ 005462 (Chan et QS US 2005/ 0032130 and

pUTIS N ECH R ((B@Lﬁ’é&ﬁ - 05/01982%bos) W@B%‘Bﬁﬂ)@ﬁ@ (Rgyunetta, P.);

5}8%’??3@%@%}02%&3&%@3?&%%%%8%)53@%an %% g WO

B 52 0IFSR D (BB Dl grad cAMD.) 20051426 02D (£ HBmgriatGuanjiaR Pharnid@eutical);

Sb0RPob2e30 vV B0t ddan 4 Es fust kgt ingavo

200361 10099 eBinattdl e \MD) . 209 300589553 2¢ Ghd D avefyal 428 (Yahy, J.); US
oj L.an Pharmaceut i

S G ER ot GREDHS) Thstr B Be6s Tba AL D] 3433 WO

2081 ﬁi@?ég B8hAN P, )V\QSZM%/Obali’z&%d(\Bom%ﬂoqzm @Hitrayd'$.); US
2005/ 0255527 and ‘WO 2005/ 1 1428 ( Yan

2085600230 as1 Wity 2800/ 2668 /(ogran e @’rhﬁ‘é@@ﬁ%@@%M (Bshkenazi, A.);

BSOS ST BROTRUGAROR 57 P og B o

2060 08H Qﬁgara/laﬁ SWOWA0 Q60 G 0GHD3 ((Eowhrami Eensatd); US006/0188495

So08/0 a1 FERRRer ot WP G0 S pbar g D

2@&%9{3@@@ SO udrAgRlr Swlell);SVD; 2000 128969 Qﬁﬁﬂ&%k{&raﬂl$twm06/126069
&,nsu us 2026/ 018E495 and WO 2006/ 07665 1

?fa 20657 BiAb9A> ¢ (Gtaborsieym erp) %@Qﬁlﬁ%l]%ég‘é (55%11%1& G.);

B8b 06BN 4985 (mla%@ggé Q@@@)WW@Z@ z%tB&lngtemVépal ); and US
2006/ 126069 (Mor awal a WO 2006/

2@/70420859 E{shléﬁlheteql )al§; 20QJ§0Q21@@5 @Q‘«z@zsblerg pach Hanse@);)US

% 720
%@ﬁ@ Qpiﬁzt 2‘}%’%5 ﬁ g‘?{%&ézé‘%gbﬁ%r%@ﬁ ‘%’8%926%9 (Hansen
et al ;;clelhﬂﬁ“lczlﬁlﬂ)'h/cﬁl@ﬁ@26ﬁce¢1ﬁng teatbengwith ditudamske mcjuddSPerotta and
07/ 4797 j t . .US. 2006/ 0246004 and o
BB Aroo el EHPPR BBt FERET LS Eoraf g Toximab” Abstrac
Bz(ﬂ)amwtl OM’?(tpﬁrt Mi)uyi §88(1908); Pe®tta Bﬁ&lot"RacumIlAb@ﬁbatment of
espaonse of chronic rel apsing ITP of

%#HP%IP|l@ﬂp%télcﬁh®ﬁih0ﬁ§8paeﬂﬁs9%‘€@ (PR3 6660@( 449 (abstract) (1999);
ﬂv@i(th%\(lpq{ Le Med?&al RretR3BM 2R )15 8 @Q}rﬂaz%tl) aLeandlro et al., “Clinical

"Rituxan in the treatnment of chronic idi og
oltcond ot ppEai withhthepupwid arttpitis trogtedorith 4ym141930yte depletion”

% (r:z?ng :Z?tzsl éz%ﬁ%gi%%lm Llhcg 0 ofij)zrﬁalﬂocg%bdcgégfe?]ton ’f?i:h%{ﬂ:n%?old arthritis:

éa(ﬂy aviideanke Gurtseforng ctfiva2Pampbdase md:@omaet' h mvénsneatdoR Icbumatism 44(9):
RitLiAoRy € LoEp & e SRap B ppRBRotAS kuispib ey trmic
iupus agru{m{a@dsds b dhi-tds lamid Rheumatzsm 46:2673-2677 (2002), wherein during
a 2-week period, each patient received two 500-mg infusions of rituximab, two 750-mg
infusions of cyclophosphamide, and high-dose oral corticosteroids, and wherein two of
the patients treated relapsed at 7 and 8 months, respectively, and have been retreated,
although with different protocols; "Successful long-term treatment of systemic lupus

erythematosus with rituximab maintenance therapy" Weide et al., Lupus, 12: 779-782
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early evidence for safety, efficacy and dose response”
Arthritis and Rhneumati sm 44(9): S370 (2001); Leandro

W@00a/040268An open study of B Iynrphocyte depl et i BCI/EP2008/062286

system ¢ | upus erythematosus”, Arthritis and
Rheumati sm A i - K1 (5002) wherein during a

fzrgﬁgﬁ l%vh%rel% # pérltin? U)%i% ?r%at%& th_/rgC ellrn\é% I(z]}]’z /5r1r1] & %,fgrepeated at weekly

myaldphogfhandrdeuxiand app lgdmﬂd@sseelercalwaed eV 9 Stemonttls and then
and wherein two of the atlents ted rel apsed at
FREEAREHIRERDY WS freeticd lgh “%lﬁ’énaﬁ?é% BT, CY Ry Huss g@nths and a

@CBM?mnWth Sk Q% SME A QS SiccesSaAS @86 itliximab and is

| ong-termtreatment of system c |upus erythenatosus
HceNIng myRichaiecABGT A eRERT B echapaipss Withebatb paticniy respondmg well to

At 80 8 2000y S B g
mlulkt[syfollmelg\aqiret)ocalrd:dzsfgucd tvedepiatd Bty mmplo cyfs? Rézaamambgy 40:205-
kel e By AR T S R

hulflirgt 6 papial btadlea6ﬂlrﬁnﬁﬁﬂ@gldal@;atanedﬁérs'vmttmrzﬁﬁkh@mt o4y (STbfl. 9):

%éS&@ %ﬁq']ﬁfl %é‘g\%tg{'? Cr@%ﬂté&l%f If({rﬁ)ﬁ?@gg ﬁolﬁ{nﬁgocm dgpletion

ﬁfé%a!ibyl%‘ﬁ ﬂh@@ﬂl&o[@aﬁﬂf?ﬁﬂ" Hgth)‘)?ﬁk l’?h&o@n r 48 U i4BBA 54 RI0BRYE dwards e al.,
dwar ds and Canbri dge, "Sustained inprovenent in

rlﬁézmalmytﬁ @piqﬁlpmﬂilegaﬁyanlrbe/um@o@ aphuitinens) othersiuggiaaning
?lg‘%i% %ﬂ%%gg g}‘ ’tgt%§ afLJID)b& Wa?h %%:% ?gE%gg?ye%ldés%fet%of rituximab,

) Bt—¢eé1rtt11getmdtch1md1mnmﬂc&ilcdlahaﬂtt’uody i A :rarsiemlz;ﬂd placboemnblled trial

s 80 Do e Rt dd AndaEiTh o AR

Ealvh@wieng., BEFydaph QﬁBtc%lldﬁ@e&idl tﬁﬁabhﬁfﬁtﬁ@ﬁuilﬁfab in patients with
rheumat(?l d arthritis'

e e o B sTEe Sk By s dy Rheun

Dis. 6584TRb 9. §9@£} tEn%@@zdazou?«?ﬂmﬁ%h%mm@) 3659 (3004);
di sorders" Bioc Soc rans supra; Ed

LEflfl¢ @latlg’/es&nak,s éthayltlmdwteﬂansd ntislksneuaoraﬂcl@q B- @@k@@ieé@n

n{b‘?ﬁ% fipy A Qﬁ]!laba’q\%' b)@%y ?ﬂgu ngfﬁ%)&ﬁh&l‘f&bé? al., "The

mmaﬂerrn(bno&ucléaﬂﬂhlag(bay!;e mﬁ@ofkl’rdﬁpﬂmm B prdiho®ytes SkOrzh Fc receptor-

ETEPAL) meREb T kit DB e Bty SO PRt o ed. 199:

86391609 (QOO4)|\GEﬁQ br, al ”hﬁ@ﬂtan&ii@f &aﬁ&r 35&361(\21%%nt and
Pavel ka et al.,. Rheum

EILREUPTY RIS R Baﬂell %mwrfter@ym% elmwu@é 1(7é9§17s%%€9(2005)
f—IngQéﬁohl ke n?h@ﬂ&l‘cg’ﬁ‘e%i ESR% roviddd ARbiRadynit Rl €A and

pol yReur opat hi es: B-cel | epI etion chenot herapy using
eonvariionabB INaphesybegyusing antHED2070umynpdenypy inekicda/. énmunol.

£ A0S0 TRADUC) 035 BRGNP SR P

o mn Al theeretpiy” CD20 LantA doaioyninndl A1 e  208)'); Eisenbxyg, ”Mbchamsrns of

99: 1659-,1669 04). _"lLpportan
BP TSR il GPBRG R e A Ha SR b ey fhy ifiey of slective B
Eelplﬁb&kakimﬂ@ttfé@fn@dw ofﬂmuﬂnﬁl&mmhrltisi@lrth%lzz -BRhei2963929-2033
Hamaguchi et al, "The peritoneal cavity provides a
@Ogilb &figaphidgies ﬁé Tepatrpgnt 9f PMARD-refractory rheumatoid arthritis with

rituximab.” Presented at the Annual Scientific Meeting of the American College of
Rheumatology; Oct 24-29; (Abstract #LLB11), New Orleans, LA 2002; Tuscano, J.

“Successful treatment of infliximab-refractory rheumatoid arthritis with rituximab”

Presented at the Annual Scientific Meeting of the American College of Rheumatology;
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conventional B | ynphocytes during anti-CD20
i mmunot herapy in m ce" J. Immunol. 174: 4389-4399

W@ 209830268 agg et al. "The biol ogy of CD20 andPGT/BP2008/062286

potential as a target for mAb t8herapy Curr Dir.
Aut oi rmun. 8:140-174 (2005) Ei'senber g, "Mechani srrs of

@FE ?A} %\% Y)rl am O 2 an Ip\l}éhsgeé lsczaég,o gotg s) Rh 4%a3420
{2002J; 'estho @efmd ﬂaﬁﬁsmmaﬂls &[ hirhad aLEtomﬁrfuhﬂlfy, ﬁm%h&ﬂﬁ@mnhe clinic"

M%ﬂé%@ éﬁ%ﬁ {%@9@%%5337? 3515(235%?%1{/?@ i ea\r?‘wr" R urimab

¥ nhe duRtmilie Hdat kgdetd bF entvBelclmger®fy 't BRAritis and
fleppoahedudimb pirgl g0, PN fof Gl by it an
t

Bgmatin. r@vr 43 00K Feobes v iserises, "Anti B cel terapy
ﬁﬂﬁﬁﬁﬁf he EI%E&HGHF@II au! CE H{nﬂ{ e'dﬁe%” rié?z?%ﬁ?g%m 6{{1 pthﬁremacology,

eurrat0| arthritis w tux rese
Arﬁ%aélOZS@D@@t Nﬁngohmﬂ |Vragdmf”RntIuemmbenrau@nmﬁmhé égeasos”,

B R e e, P P Yo Kl R85 BB Gspatment of

aiRitold ¢ gesdiaged zﬁit@ﬁm@fnealmdiér§ \wtn ahAIGETD 201 i@ hodtoil bitibody

BstipbE oh oy Rt ol 90O P ERmres RS A2003)

Ksik2RY, argraiil e marr&%prérl@g Wil@lrrﬁumﬁ{a%%ﬁﬁfet@eatrﬁént%@ﬁhtb%lmune
cell therapy", Arthritis and Rheumatism 48: 1484

(no0ey'’; Imayiabiolasid 208 ehifetyy, 200k Ar@ocsil., ﬂi’fé&t@sw Ofrefractory

Y e u b b TRRRE B o il T B B BE T by
Mtugmwbh'mnauid Oﬁdmdﬁzeum@‘lt Dxseneds, 6 In(1Qwtpo?2PWA2002) Comment in

KERA5GE Zova) e PO R R IRSSLREIARY herfio tsrppy gy Loke and

m&dinat 1@@@@@%&@@@5@&1@@)& and\mzlzg azsémelr;&lmm by John Wiley &
nonocl o)nal flntl body Rituxi ma Arthritis
c

BPTRse HRSE Islme( t1@ @a‘(esgﬁjaaryplég gOO?S@:j@p‘ggé Antibody-
b%@&éa Imﬁﬂﬁbﬂléraﬁy')attan% afd T8&ddr VW'ZI%/ ERLIoDeRt SF Mlecular

rituxi mab reat nent of “aut 0i mhune

Medesa@e&ctlonnﬁﬁﬁ@ lob e bginunotherapp TargsR 2rtickpoline pastaepdate: 15
?a u@r!y 2OO2TJ g‘?l%ﬁmgb28'f p ﬁﬁ&§t4%r nt@l%%"z'lg%ﬂ&lgﬁ onaﬁ)gdles to Human

I Sorders ’w nonoc
énli Sbrfaige Aﬂmgm‘hlbg) Stankiags afi/. 1 dus: Gbrl@mm uk, iDiGGeezerotbeols in

}}m%%%( @2{&8%‘%63%4\7&741 8:[2%(}11(@:0 EEEQPE@? ]é%st]inﬁ %]a?e r1Q/Iay, 300? Print

PuBlsadéh PaRPYcbridryl 2008, Resichdt aid®ortisbnBUCDeAntfhodies/molecules:
Medi ci nal Chem stry and Dru Di scovery (2003 by John

efipijiog; @@r@dyrﬁr@%eem‘\ BB exficidopisi Phifolssylir Medicine
d@dtea! ¥ hibwric2AfmakBRRIECHuMan Aﬁﬁ%béﬁ@éj)f) st B‘r?ﬁﬂeefjj January, 2002.

I munot herapy"); Liang and Tedder, WTey Encycl opedi a
of MoFethdrasee Moaheyi ecellsas 1a|thmape@m target 1@nut01rnrnune diseases other

1" t
LR RRGRRUNARD HPleun Bl 4 SN PO L MR RlagibRes and
I'shhireog,| "@maiB Aell tHecahyesitixomat)rim theGedatmSu roff acte indmtingénsdses"
e T A T R
Rtdniie [PRS tiyigenkabgis: Miyase 200 scREdalitinPWhdliof diti-Gfab" Arthritis
Dat e: Febr uar 2003; Penichet and Morrisagn, "CD

Rheump Q8 239 §942P94D); Looney, "Treating human autoimmune disease by
depleting B cells" Ann Rheum. Dis. 61: 863-866 (2002); Edelbauer ef al., "Rituximab in

childhood systemic lupus erythematosus refractory to conventional immunosuppression
Case report" Pediatr. Nephrol. 20(6): 811-813 (2005); D'Cruz and Hughes, "The
treatment of lupus nephritis" BM.J 330(7488): 377-378 (2005); Looney, "B cell-targeted



10

15

20

25

30

35

Definition; Antibody Engineering" in Wley
Encycl opedi a of Ml ecul ar Medi ci ne Section: Chineric,

wonoamies] and Human Anti bodi es; posted onl i nePABHEP2008/062286

January, 2002. Further, see Logney "B cells as a
therapeutlc target i n autoi mu e di seases ot her than
idarthr

[HeFAT b Shbas! e UM RR PR s a2

ﬁi@arsalpy 29r30t(a&®51)abﬁkams éthg., tR@ﬁisﬂembfpfollﬁaﬂit@eﬁanephntls

%Elﬁgvgﬁaeﬁ&sﬁﬂgﬁg%#@aéymsg ]af’iié? %gg)ﬁ%r%@?t@%fe Eﬁ? cell

bALRHR LR6 H HSIERIO B BRI @aﬁdﬂ%Q)pleﬁJldbeﬂﬁﬁt@“EﬁEﬁﬂmaRhézlﬁa 52(2): 501-
trial of rituximb" Arthritis Rheum 50:

? HDEAPS): Ross er uy Situxrgathaxpanding mlmmtﬁéraﬁy s%rdg@pb@/mas and
%g&-r@% ﬂbgdlﬁ’éag&“ lA%nﬁ 0, BRGUER: 4'?'7-%0? 2%6042,65?1&%9%{ 2QQ4)6p20
t ux n chi 00

I mab system
thepypy ie systmmlcms wsythahatagitsoa ytep olosariv &t ¢lomd| Arthritis Rheum.

S0ty 18 EROB 508008) B G (14 i THIGARL: COpRe A ef L, "Long:

t(df@ggI;ﬁBmEnOﬁomUﬁ&séhrBzﬂlﬁlhﬁg hyﬁerc&%’ﬂﬁBﬁQ(aZé 88 ciadd trithNBpus

oone ce ete erap I n | SesS
eﬁtwe?gttl%rﬁ Mé{lm%g Htugip #agtvt . e hemalobTRCaubpr 129 (2005):
Thir &97/2 8Huﬂ|1h§1%élc§ mpcna@ PholRABtbSEY lﬁéﬁié ﬁeahleﬁi of severe

'Rem ssion of proliferative |upus nephritis follow ng
Bsistanf systastie fupsa crytleanagigsus n p petecng adthigptibodics agamst rituximab"

L

SRE2ith eﬁﬂ)&CDBQﬁm@lﬁd@ﬁal anfastydter. i, Altoiniiint x19%B05 (2005);

QLA iR bt R AR B! RS RG0Sy AR Y cur
Biz'ﬂ. vi@fdi@mun." PNu0= 1@@2@005?6@@%%@ BYif] ET0l&ahdePiud short term

ythqutosus a ste oser to the clinic" Arthritis
st ofggppimabaty 43 ?ateezwsf)th SEXTTRICHHAIMMUAE diseases'sAnn. Rheum.

Biewme) 59?1(34920 (é@élj'% F.(p%@@@)él NORNn SG’Toléﬂnaga EONIBbWh-regulation of

remssion fromlife-t reatenln% hyper coagul abl e state
¢~

6540 @nd CEWOvgnt 1 C¢llﬁpu$>aa¢nt$ w@ag teatening sysginnio Wmig
%ﬂ%ﬁ 'EE?sQ %@&rsﬁ?cy ?fﬁfﬂeﬁurpr% Tl dﬁgxﬁébéﬁééf%m}%gﬁ 4403 176-182

000 h dighyb 2004 Pet 19. etdteradyot Laahdiwer ef. £'B edi @papulatmymOeunscmamly

bR R DTSR Rt By O v
U2005) RhEPLDABpI aN SUl0 kzop3gy et al, Treat rrent of
SLE wiith anti-CD20 nonqcl onal  anti body

Aut oi RSk egal: “Rayponsgt Wessagr's ggaglgl@mé‘tosgﬁo antT-ﬁ‘Q2O chimeric
Hioﬁl)&sa{al %mga%%@f@ﬁ*y’%ﬁhm &Oéﬂeginaﬁén a4611@5 9@56 §Mo @61)

her apy" Aut oi mmun.
d;@@lp@qsbemﬁul W of f%ll@fnan@%owéngﬁmr of ltl‘felf’imﬂééf afnddaglydose

gheCL AT 0.0, 3B LSO A0 L L LT 1
200ths Ndwn 118 CAN@Anag&reeil; betl therappwas witgolitaslucorowico @4 At 8
Byersaie: PpreigieobneRERaebSt et Gy dSard ol il Compiee
Edn@eiove NEuriMet, Nn Bhdthed s rifRRaHITRNE REYd 4#H2) well46tcdBa,
gégq%%)ﬁ égggéggsq%ggtlgéggp‘gfOﬁg‘;e\f%re;lAIS{I%AL-g?sg glra‘?edevtasc%lhtls v?hen used in

a dose of 375 mg/m” x 4 along with oral prednisone 1 mg/kg/day, which was reduced by

week 4 to 40 mg/day, and to complete discontinuation over the following 16 weeks.
Four patients were re-treated with rituximab alone for recurring/rising ANCA titers.

Other than glucocorticoids, no additional immunosuppressive agents seem to be
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fromnave B cells in patient with rheumatoid arthritis
and system c | upus erythematosus" Arthritis Rheum, 48

W@ 3wpoh0269 : SI 160 (2003). Specks et al " RespoPGHEPR{008/062286

Wegener's granul onatosis to an | - CD20 chimeric
nonocl onal antibody therapy” Arthritis &Rheumatlsm

ﬁegé %S%I}; 83?)61’11%%61 O%n%ggtg?];g?n%alflpe%%?cli)sg ﬁ%%aln%(y reﬁmiﬂ%on {)6 months or
E)Inga()CK!‘engCéﬂ dl$ Kidneb Beadd Megseﬂef 2%: 298 420030 Mgiodist shat Ele@en

erapy. wa r after nmont.hs when t he. cANCA
P?&temsr%lah m—aw&gla {dresitiy W&&eo%aﬁ?$ Wil daui vqekly doses
8f By, ,@nzqa‘ftrﬁﬁmhﬁs aR@ ERAH RS gh@&&fomro'ldsui%sﬁl@lﬁg it R€nission.
patien di sease remai ned in conplete rem ssion.

Furt hB@tlenitSnWlélm iffssiors My -apsopiasadrapeukisis Wesupdmipgtased gtuximab

%{‘@h & Wl p?ésEf‘%‘e‘ MR ﬁl%ﬂ?sssﬁ 195& 1&1{}9\35” Bh&{}y "chﬁBE hamide,
or-severe assocl at eg vascu sSe | npa

oysephsho lafkﬁfnmfghhﬁzathléplahm 0g laﬂunhmuieabvup rppietarigcaty. Eriksson,

;%}9"&9{8 é}ﬁﬂog}eé@mg\é\g% glﬂltsx\nw Céh%osﬁtbxie ggﬁlﬁ%g jigated with

viegkSab "FREHmepakd 8oy %fsﬁrékes%&i%al 26 201 ((P003)) {find piidnts with
alone for recurring/rising ANCA titers. Oyher tha

GNSCbEsPE it aeculifg tisgar eGP S SO B 8BS ek for 4 weeks

AR d %&ﬁ@tﬁe@tn%‘ﬂ)e %‘ﬁl% F ¥1.fB cél?d@p%bﬁ 'ilvﬂhr}‘i’tﬁﬁffrﬁa%rfoﬁfb@ractory
mal nt enance of sustai'ned rem ssion (6 hs or

vaaueny Kideagmddtload PressrdReseapilo a6: OB (2R6D) (s@atiods with
t 2

AR, LRI SA- 0 S AL 3 MM Ae 95T i

wedkihpspasede dﬁn@%h@tkﬁomfdrmﬁnmamﬂmrassubnhmg lpreﬂliniselone

| ucocor.t oi.co resyltin sion. Pati
ARG PR It STt Ry ofl B8 HRusimad atone
alﬂmlﬂi’ttﬁfbﬁé&;cbybloﬁh%pﬁﬁhlc@ a0BY5 Wighth’ pFMidROBUPEIsES Br\w@ministering
nmedi cament s as i ntravenous cycl phospha
RAGERE Fethde HagiBRe s e MGy Wit s Pray] degnn Sy ﬂalgﬂflme A

Wotsﬂecﬁ?@ pr@ﬂ Tabef friaCECH -cel'l_:ﬁbﬂq&?f(ﬁﬂwnh FaNitab & 106ab&PHRBtemic
safety 5 tients with ANCA-positive vasculitis

ngalnt@d p\mt@rh99r8| d a{i‘ Interpationgd Hasoplitin andBAdDEH PPEshep)e American
9 003
iﬁéﬁ%sso a é éaé’%u I %Zlvg }%:r¥§a9;ah‘ ﬁg&(jﬁbgﬂxsleﬁaaésoﬁg@son /-

Imyémdl Mad. 92517 84048 052006) wexpkding mp cpankmﬂs wahtAﬁr&A-posnwe
t | t
M TR bt YBRs SR bsesd Sidiip ot e iss dity'of s9gane of

Raestal, @s Reg@aKkebgh 24il., wﬂwﬂz@@ngm%ar{m %2 P243-268 @005), who
with refractor .~ vascul itis receivi ng four weekl

re@pﬁgcﬂ glla[gmolf rRatignts Nﬂ%l rgfraq;qlgl w ﬁﬁgawaﬂed Vascuhtlsy treatment or re-

G¥AhRRNORP RATWIRK B 1888 3B RAGR GF AHREMab induced remission by B
I mmunosuppr essi on“and predni sol one experienced maj or

fyarmhgcytﬂ doplsidert. ithd gudschding eqpructad petvche Janueno?d00and September
2|ng rituxi mab along with intravenous

cyc'ophospham' de at 375 ng/nR per dose in 4 doses for

adm nAstethe mgtitioy it lmﬂmimzedn anh-Ce20 awthody, sy sbeeatample,
sculiti s' . vi de th and. Jayne .

VPeSRut 7 el afofeRseR EIFRY g RRDEEf PG arthody PROTOTES

Tnl MuedcaBbcichlak St V. aetnmy/ey SI8e i Z-2YREX0b). t F&,difRasdi@ of a human

998 ( 11lth International Vasculitis and ANCA

WBPR“SIM )antllngé(r seeapnker er al., "Generation and characterization of LymphoStat-
B, a human monoclonal antibody that antagonizes the bioactivities of B lymphocyte
stimulator" Arthritis Rheum. 48: 3253-3265 (2003). Further, the MINT trial with

rituximab was successful in treating aggressive non-Hodgkin's lymphoma in younger

patients Lancet Oncology (April 5, 2006).
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Soci ety of Nephrology, J. Am Soc. Nephrol., 14:
755A (2003). See also Eriksson, J. Internal Med., 257:

wWG2A®9H4868 2005) regardi ng nine patients with PCI/EP2008/062286

ANCA- posi tive vasculitis mho #e successfully treated
with two or four weekly doses of 500 nmg of rituximab,

as well .as Keog thri and
252 2B OS] Pesghicf s s taibly AL S TR AR pfacy of an
aef-caco @nybdkbl%m@ymtrﬁ@iemﬂs dedigriates], TRUE G AR BPhage 1Tb

retreat t h fo r weekl of 37 m2 )
@Pﬁ?%ﬁ%bwn@a@ea apeher %%Hecggn tl@%ﬁge{;?@ml conducted with
oo flchQNvitt n@uﬁbﬂéﬁyaﬂmtﬁgww%cak%%&%w\g ﬁ{éthb@rrék'ﬁé ¥s
2000 and Septenber 2002. As to the activi

Paskariupd shoagiy -Ihoxetiens Mseapnderaigcd ﬁtﬁnlsewéﬁﬁi%groups that received

BRS80S B EELOR 8 Bt B Sanivcra

siagleiinttd vand s inflisionmiRIGOhE |was Bportad R lﬂe&@:n@ﬂaﬂl@&)ell tblerated.

et "ol TSR e B REE R by B &7 o BT @ way that
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ant agqoni zes the hioactivities o nmphocyt e , ,
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El%ﬁ\tb%[encé ke tll}é Pilichf 4s3os¥ibleh A \Lll}'l)%er%Paﬁéﬁtsfr@rHQHee&%ﬂ@d
in treating aggressive non-Hodgkin' homa in
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73 s Rl RO AT oS Tor B Al SEEMitabppe discascs,
anti body fragment-type nol ecul e deS|gnated TRU-0 15 in
a Phase lib randogbiigggggggg 1
pl acebo-controll e - i al
conduct erh oMctaBpt?,GhP vt @iinscontdrhs & h@u{mltdﬁd@ lfibdBickil$in a

who were aJ sgo receiving nethotrexate. a round
PypaampRfien et BRGNS 1?%%9%11?@&1 P quﬁgéo theypgtient a

fgﬁl% thehﬁﬁleuﬁ@élﬁ} élf?éétl%é Eulﬂ@ﬁntmf Acghm a&%nﬁ'ﬁg as éf@iggggntravenous

5, admnistered as a sSingle
(lm Xig W@u§h¢rﬁf0@% |thmqurmgncilatm a pepofra €829 antpgonist in the
%ﬁnﬁf??tlg%ez‘ fvxe%&géaggﬁ %re&jeatJaéhttoE S@Eutﬁgﬂﬁugé &1@@@%@ wﬁetrelh The
trkdicamsntbetdr adfinistationus a hsafae paticht weh blngkelthasrapemdlcbiw effective
the nt s, MAth |tt o side-effects, and can
5P o sy OBl ever yday ol | i cal

pr act i Celn (Wletdihb%ﬁlﬂléﬂt brehelu@@ atvoedihe fce fibrentibe spidtadefibistration
arent fromthe detajl ed

@?SSIb|e As wil]l be
e Wt DYom SIeRHY- mﬁﬁl%@“géﬁmpﬂ%@empéw@&v.e§fﬁ?t@s€ amount of

H%'@)f@ﬁﬁa%&us@ EOY t 6 R nths REW BE ¢t Q&8 hidiGFatiol€The second
adm ni stration of CD20 anti bodies for the treatnent of

administnatiore uslial p sakes plagUhARIhcQRUGHEE RIQIERPP TS torihefiest treatment
&ﬁpﬁ%&/s sﬁgﬁse%f 1%}’?5‘% HRls %ﬁ Qﬁoech&sen%oﬁ%gﬁ deof. 8 B(Lf%‘rénﬂg tthe
celTs in |

atiéen avi ng an aut ol nmune
owBRtidnS kaid) admﬂmmraﬁslbe of kegd seronthé v piatisemtis frcanphistrgion to a

égleer g grgﬁ téﬁ:séglilci%cp %}Lrﬁ: o §é/sefo g\gllillré the I'lrs?a mlncl)str%ggr? 9a ra]lhostther

embodiment of the use according to the invention, the therapeutically effective amounts

for administration at the first and second i.v. infusions are essentially the same.

In another embodiment of the use according to the invention, the CD20
antagonist is a CD20 monoclonal antibody. In a preferred embodiment of the use
according to the invention, the CD20 monoclonal antibody is chimeric, humanized or

human. More preferably, the CD20 antibody is a humanized 2H7 antibody.
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(i.v.) infusion. Therefore, the invention relates to a
use of a CD20 antagonist in the manufacture of a

wore@poseht for treatnent of an aut oi nmune di SREBEP2008/062286

wherein the nmedicanment is for agmnistration to a
human patient in a single therdpeutically effective
intrayenous (i .Vv.) infusion of said t agoni.- st .. |
embod T s pplitinsalo s S g s oS RO o
adedsaiissdetadtdddror shef @bhpvamdishiyg af deamaid arvhritisn$yysnga lupus
of .a conpl t herapeytically effectiv mount of _the |
@@ﬁ}?n&fﬂ% E%f@t ot Bentis %%@tﬁg lt%r?erpﬁ% Sdipeg. Sogren’s
At AHhS thealonBR1itid Bistica §NAMD), 2NT Riagdocatd OVhsHBHA! Wegener’s

takes place when the patient treated responds to the
fiisease. ipflaamaony bowel direis idippaiaic dirombpayigpenicTpuyguraj(hl'P),

{HoShAGC ERRATRREE pufrifs MO AEARHNR (hui€ytopenia, multiple
saldrusis,qrorissis, dgA adpliropahy, dgMor lyreusopetidsemyasthania gravis, diabetes
responds to but rel apses follaowi ng .t.he firs

e Ry ynfifonfth 367 aloTsnithaPRuitiv Tn p e gmbodiment, the
a?]gmﬁrd@lﬁtgdimsé ﬁ&hél?ﬂé&ﬂlﬁija@t_lhriﬁﬁhﬁ ahlkesapety %reﬁllgﬂe& embodiglent, the
e ective anounts for admn|istration at the I rst. an

e iEHRuRe @seaﬁfhw&t%@ea%w@s@‘émtwam 3 mppieprefarred eppodiment, the

2ARE hEEuneASR AHEAY isGhodchfic HP & vBRGREHNAGidlPthHAE
i nvention, the CD20 antagonist is a CD20 nonocl ona

ant i bbusnothon caibpiliatoat ¢ c ambesgprdin toghe inventiggie the patient treated
Cdi . . he. '

SRR LRl OB R S SRR RS RIR. T amaonies

pndéd reat bdyl apti-GID20 GDREHnats, iitndetling € D& 0 utvbotdieseth@Hifan the antibody
' In an ther%ﬁtE odi nent. of the use according to

anti bod |
¢ ”?S%%$Fﬁ%ﬁ?r Lh1=3 CHRTHAL HYEW9%% is selected from
t he gThethePBticlll REfcetiver g tnaihe udy 4d36idingSto tBy Bivertion is

| upu ryt hemat osus (SLE), | upu ephritis, ulcerative
poicaly Bt ez %I}ds@gé{lg@f@paﬁagwq@%%%ﬁ%%‘!oo mg and 1500 mg.

e AIE hBddSmORE I tRAHeAIMRtica AN AR2ABARNBA400mg, 1000mg, and
vasculitis, Wegener's disease, |Inflammtory bowel

dP¥ease, i di opathic thronbocytopenic purpura (ITP),

oo e RQTRAGH ARSAL Sy BHERMEALCATEL: U LTt and

thro cytopenia, nu 0SI's, psoriasls,

ggﬁﬂmﬁbaﬁﬁwﬁT!xwhmmmﬂmﬂuﬁgpathbéﬁ, nmyast heni a gravi s,
gl ome LT ERGRAP P TEeT o PP Lo BaBLa ey i lfgted from the

Aitdlup icoMiNR g Hf SBFSEarianits MER AR DicdmPFEEIRE latfil$ lenkth BBhAN SASEQ ID
more preferred enbodi pen he autoi mrune di sease i s

S0k lad il e Beosy efinn oF SEQ 1 NOpol ang} B¥. &pspegiively, or a
0RO o bP@) RCIH Y §oFiR WITBS RSk & Rl féh@hiLscl%ain of SEQ ID

noderate to sevére rheumatoid arthritis. |In another

Bt 6ainderfull fmgtind chsia cASESY B NE: oot hEagmensithdrent, ot (3¢ an
0 . .

RAbATH RO oS ORUR AT SHRRE T FEAPTNRA comprying o ful
kngthdr cletihef SBQtID-X3026 ashi ddblengthd] chanc b £iSlEQJDADA07, or a

ntibodjes other .than t anti body adm.nis i.n
BB AN ot 1) 178 CHILTENE HCrkFH FOS gl 2H7 Vatifis C. D, F. G
ﬁﬂtﬁﬂﬁﬂﬁipﬁbiﬁgb! 11 8L ich£in ITBBEQUID KOt bend! s €uldfagthdil RBain of
to the I nvention IS
SEQ ID Nb: \1/0, lll, 12, 1|3, and 14 respectively, or a fragment thereof; of (5) is 2H7
Variant B comprising a full length L chain of SEQ ID NO: 6 and a full length H chain of
SEQ ID NO: 8§, or a fragment thereof; or (6) is 2H7 Variant C comprising a full length L
chain of SEQ ID NO: 9 and a full length H chain of SEQ ID NO: 10, or a fragment

thereof.

arl]ltoc rl]llel une
sal d
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typically between 10 ng and 2000 ng, preferably
bet ween about 400 ng and 1500 ng. In separate

weerodinremit s, the therapeutically effective an®CEP1088/062286

400ny, | O0Omy, and 1500nmg. In @, preferred enbodi nent,
t he aut oi rmune di sease is rheumatoid arthritis and the

%gdﬁlnt | ?p%‘ljthtu{gasf e%ﬂ:) (Z]tﬁaé&,oganﬁt tlkl)lg gy?éaeﬂc a,n%’lﬁ‘odyoﬁﬁummab

sel ecireghotlied Bhibb&ingha lma CD06 iastiody 1s)fhe21Idﬁ1aHam1am3sHHMAX
ﬁaanml, conprising a full length L chain of SEQ ID
6 and a full length heavy chain of SEQID NO 7, 8

and 1, s he@ResthbyEmY¥nt &fth@ug‘era@g&ﬁﬁltg tb h&rﬁoéntmgrthe @Dzosanubody
2H7 Varjiant A conprising a full %ecqu chai n’ of SEQ
$

IsdoN@ImigisgRdominf q@njuNCEQy v h | dep fopothagmey cqusisging of
RorlsteGi t1—1ﬂﬂ51?181fator§? Hn‘g? g §ﬂll§§}t %1_@1‘?%%10& 2@'{1 oﬁbﬁﬁﬁs‘c&%lds

essenti a e sane’ e pe as
cynlqphlosphagndie faddllimlhraatgtld:ﬂu:nouhéﬂ m Ok inBBQe tamerbipt, Gatmnuingab,

{Q%lgizgg?gg%]p";(_ig Bl Oe65 ?‘(%%dePQ%‘%H%‘%“%% oﬁpf Egﬁg:s 2: i ng

of 2Hh Maili funthsr &fmbdﬁlrngmt fBe WO b sdipisHatioY c@mprifihg a second
9 and a full lepngth H

g}%%PEEt&La%E%WQWWE% exXangp e,ltg: anIMUIo4uPPIEssIVE agent. Preferably,

HRIRE G&h%ﬁie){ mcPotRxhtl a%%refe’fh%‘[ee AHethofexhteks fo? aallﬁ%lstratlon dose
Var i ant rising a full length L chain of SEQ ID

OO0 ® Zenag/avekkil | | ength H chain of SEQID NO 8, or a

f

furT ool R EABbdinfhy sfges o Rl iR tigifiine 1 08 sMaros
pfi«):rft_a|adnmflstﬁE@nloﬁ)tkNC€DZL@antdxodg fragnent thereof.ln one
D oS 8 AL B o5 B PRR o o
@d}hinmfdﬁoﬂlﬁfﬁlﬁ@ﬂﬂﬂ'@mba@}tl body HUMAXCD20 (tm) In a

further errbodl ment. of the use accordg)gg to_ the
i nventt BI9ther gPeepsts 1BKRN198 F9NGeEns Hscd #i(TP et sibpdy i the

GAR HOGE G MbdibarRe TAr&Bh&R b dotive R irRRo RrPWBitis (RA), wherein
consi sting of nonsteroidal anti-inflanmatory drugs

(hisaqdipsment el yedmiastragoywocmincpasicet ipjagengle therapeutically
f :
SHSLPORREORTL P LS TUER ol BLULIPL i b0 B0 me

Momeipik@Gablantie @ad-12 sé¢ladiediromrtbe glonp @osdistinlg df40O ey, 1000 mg or

i@odl ment, the use is for adm nistration conprising a
therapeuti c agent, which can, for exanple, be

an i nNsnesbIRiets auebayaah be Brchfmdrab hiymaiib&l stSiiman monoclonal
conprises nethotrexate, Most Er ef er abl e nmet hot r exat e

pdibody. andrmay, &rrexemple: boswy ofith §D29 aptbedizsisiad abope.
anot hgf o B diBMiinent, 16 MSELRATPRISES 2 AUGAVSE valtmm

of one to six DMARDS prior to admnistration of the
corerisig & bodlgngth L chain of SEQ ID NO: 6 and a full length H chain of SEQ ID
NO: 7, or a fragment thereof, in the manufacture of a medicament for treatment of active
rheumatoid arthritis (RA), wherein the medicament is for administration to a human
patient in a single therapeutically effective intravenous (i.v.) infusion of said antibody in
a dosage of 400 mg.

In yet another embodiment, the invention relates to a use of 2H7 Variant A
comprising a full length L chain of SEQ ID NO: 6 and a full length H chain of SEQ ID

NO: 7, or a fragment thereof, in the manufacture of a medicament for treatment of active

rheumatoid arthritis (RA), wherein the medicament is for administration to a human
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In yet another enbodi nent, the use conprises no
steroid treatnment prior to the adm nistration of the

weDRg/oamss body. I n another aspect, the inventiRCI/EP2008/062286

concerns a use of a CD20 anti bpdy in the manufacture
of a nedicanent for treatnent © active rheunmat oi d

g%[:%nn at%néél:e:\)g%er%pgute cah?laz r%g%r?c lln%%YGHOHS VS) 1n51151é)n of said antibody in

hhﬁ&@Beﬂﬂmoahky effective |ntravenous (i.v.) infusion
of sa y.in a dosage. of 400
Mor e r@odlpﬁet JeReViioap s &Rl W%ﬂfpﬁo Vi

@&ﬁmﬁﬁg QQJIPIEn QQ aﬁm OG0 M M0: dAR0 fll ledHBH @fin of SEQ ID

bef or e, the an gﬁy can be a chineric, hunmani zed or
i

Nerdnombfieane él]ler n3hel wangﬁqgtufm@f a mﬁlc@gﬁﬁq)retreag@ent of active
i

i loid ARG b AR 8 it T FEn S B Sl PG buman
p‘ateinamta Angonpripsunglly effgktiivd istrgtdmolis Glva)i infusfon SE@iHBntibody in
hE) Fqéﬁ fuII length H chain of SEQID NO 7, or a
f 3ﬁﬁﬁﬂ % in the manufacture of a nedi canent
for t I@ﬁf)ﬁﬁéﬁlalgémﬁﬁﬁthb’tﬁ dfhl?aumtaeédidﬁigttdﬂ thetihgen{iBA) the CD20

ein the nedicanent .is for njstratiqgn to
?ﬁtﬁ?& F adipinyisiralos phighds Pﬂ‘eﬁoﬁ%% by élst%P“gtafi’é‘é‘tltttﬁélon ofa
CoRD %ﬁﬁ%&sfof ht l¥as} 1 IS 1028t Rhist SahéhtA b ROEYst | '3 '}n&hths or at least

dosage of . I'n yet another enbodi ment,
ft St on relates to a use of 2H7 Vari ant A conpr|5|ng

engt 1 HERRE e B R RER AR A i #drmens g active

rhieutmb®idramhritaaRuy) en ethumampdiiodwemprifiog admaadterdry tookhe patlent 400

A T R NG gt nst

H (?ﬂhi’ﬂlgjfESHQlHD amgun, bﬁaﬁ’a%meﬁtftﬁé‘rbdaﬁ/e intr ?venous (i.
i nfusjion o i anti body in a dosage of 1000
anot hEy2 @HLM%%%?@C% YSHHERR FISCTIE Iaé’t“égo‘? t% éhedgeﬂa?nt of

%eygédn%&d%rtﬁﬁﬂpr) G Iﬁmftéﬁl ﬂat&t@trtg)h{brfsm%rhﬁhﬁnl@tferl%g the
NO. d a full l'ength H chain of

aatfmhg@f@rmg pﬁ@Dé@fantlbcnch HE7 Manuftae @anerlelfig aﬁﬁb@n@a&eﬂmm of
V\EQ €8t ﬁ%ﬂc‘i ghl i%néth‘t? cﬁﬁﬁHF@EQ 15 RbL Aritd t?ag{n%l thereof.
r on 0O a

eint or > adm ni St rati
h u rmnhpaparaculan ermlmdsmmgt thetfingrad penistrat @inl iy netf fb Bewed/ey a second

Bt GUEe Sty A R Bl Bl B BT or atleast

ﬂﬁﬁﬂ@&ﬁQﬁdmggtm@mmbe i nvention, the CD20 antibody is
f or adntnlstratlon which is . not followed by a cond
adni nlsalluiep Berews the iepbinfiviq gt minpe ‘é(tthtnéae POIInal standard

PRPL Bf in@lsiH rat8a&ich 2s, TNl OheRbech 88 $hg/Br AMRANO0SN/BF. The
at least 4 nonths. In a further aspect, %he |nvent|on

wduret g doormohisgdfte e thesame eiatlneﬂte aptireigme padministration, rather

can be escalated, e.g. as described in Example 1.

In a different aspect, the invention concerns an article of manufacture comprising:
(a) a container comprising a CD20 antagonist; and (b) a package insert with instructions
for treating an autoimmune disease in a human subject, wherein the instructions indicate
that the subject is administered the complete therapeutically effective amount of the
CD20 antagonist as single intravenous infusion. Preferably, the CD20 antagonist is a
chimeric, humanized or human CD20 monoclonal antibody. Also preferably, the

autoimmune disease 1s theumatoid arthritis.
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rheumatoid arthritis (RA) in a human pati ent
conprising admnistering to the patient 400 ng of 2H7

wo/2000826A conprising a full length L chain of PCGEEPI0D8/062286

NO 6 and a full length Hchaipof SEQID NGO 7, or a
fragnent thereof. In a sti II further aspect, the

i nvention congc e lLeat nep

et i RefRREBTR sPofFINRE GRRpo Pk ERER C DaBiagiiposy 217
Varipiti /s torgprading aidl engthd. <thaut HESERIDENO: G.EXQDa filhl lofigth H chain of

i body H7Var|ant conpri s a ful] length L .
gﬁ@%ﬁﬁb %&O@ gsnt ghe a apefher Prgﬁé‘%ﬂ CpRbeERSTEGRe ¢ wyictions
1nRid¥ a domMbtedndriRANBALy dRIi8OImodM bRtWRRAYUDE Weddnd 1500 mg.

enbodi nent, the first admnistration is not followed
Mpre pecésehiy, thelAftisiese raanugster campmss: @ icHBEYICE ermpiising a

R W e e R LR S R
atmlmusah aihnfnagisobjectatvbenvaythb enswuttiting indieate grafreile subject is

a rd ra f |nfu t such fo
RUARGRLCa b 20tRIR PR TR R B logrmg prgh ! 500 me
o8d eDdoaﬁunstQty Rsagld dtrbeecnbbeinga@ian. during the entire
time of adm_nistrat rat her an be es ated, e.q.
as dedors pefrablygR éﬁ;@“@clf of pny aathf? agee m%@ptgeﬂnve{lw the

CE‘Q@ %ﬁ@dﬂyq@ RGRAMScAMHAMatighteA @bmPRAHE 2 FHIY [e%%th L chain of SEQ ID
nprising: (a) a container conprisin

hlﬁlt égﬂ@duaﬁlﬂ length ighaia of §<ElQan%NQ1 Jepta gvﬁgrhent kareqfcMoshs

t
&%%er&ﬁlﬁ% d;tﬂ}nzdgltl%gczﬁ Ukt % %g@%ilﬁgg & %wgﬁ?}%&{ﬁbg&l in 10 mM
hxslmihne smtl&itedSOtm@/nﬂ ongbet 6.2tthg/nd pelysoibatel 20, edid Sttetllev‘é’ ater for
? unt H}}?g CD20 ant agoni st as single intravenous
HEGSP ot P ferably, the CD20 antagonist is a

chi merd £ furthen@peaethe AiventiomBo{doR arphaandetadal &thiuoidy.
Al so prefer abI%/ #ehe aut oi ne _di sease i s rheunatqid
ERTPHISIRG & Complgterpsiestiyy ameryt @fia SR AHRedY inayigrreppigable for one-

ARE 3PN RS udl SR nfHk%Pa Pﬁ@&%bl Hpe ¥ﬁ£ﬂn§1@@utﬁapﬁ%ﬁlaﬁbﬁ‘ gcc%rdmg to
full ITength L chain of NO. and a full le

ngt
theameanton FoIgpaCs Eilq@)ﬂ? an dsr Whl@lgwéwmanﬁed a7, Varwnt A

%%Z@%Qg‘ﬁilgﬁ%ﬁgt %ﬂ?h gé%(gzl?l % fu %: H?I cham ?f SEQ ID

Nél \igena ﬂrﬁ)gmmy tlameb 15100 m@fer&ﬂiy,&h@phﬁ‘rﬁmedaitryal foi‘mulatlon comprises
| t t
L T T N -

Wlddied MG tEEoap §f f00 miI B0 G of NS0ONMRE OVIdstarEfBrabtyl, Saitl n
a human subj ect, erein the [nstructions indicate

pyrarnizgel Y Npeait 4 B faawlﬁﬁeé%%alg&nlc%w&%x in 10 mM histidine

ELU%E@%@ li'ﬁ%/ﬁﬂikﬁc)fos%f 69%%/&@ pBRROBhtc DB WRES ARGV IR B dnjection, at
CD20  antibody as single intravenous

PHf5u&| on. More preferably, in the article of

manuf act ure according to the invention the CD20

anti body is humani zed 2H7 Variant A conprising a full

| engDETAHHED DESCRETION [GF TH ARR FFFRREDI EMBODEMENTS
chai n of IE?tlonS NO. 7, or a fragnent thereof. Most

A “B cell” is a lymphocyte that matures within the bone marrow, and includes a
naive B cell, memory B cell, or effector B cell (plasma cells), in all stages of
development. The B cell herein is a normal or non-malignant B cell.

As used herein, “B cell depletion” refers to a reduction in B cell levels in an
animal or human after drug or antibody treatment, as compared to the level before

treatment. B cell levels are measurable using well known assays such as by getting a
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preferably, said humani zed 2H7 Variant A is formnul ated
at 20 ng/mM antibody in 10 mM histidine sulfate, 60

worguoai4eeer ose, 0.2 ng/ m pol ysorbate 20, and BUBEP1088/062286

Vater for Injection, at pH 5.8 . In a further aspect,
the inventi on concerns a pharnaceuti cal for mul at i on

MBI aOT BuRED EAGH ELBRE YR B TR Mond » BT biepy ana other
ﬁﬁﬂ‘ioﬂs sitefl &hb@ﬁ in ﬂ’fe@irtehﬁﬂﬁﬂeyemﬁdﬁiernﬂhaﬂhﬁaleplatwrcaf CD20 expressmg B

t?elfsggaz) \iﬁ %?Phtq trgﬁ?%g%!& d:egt LS a;l%lgl ﬁecsellst are generally
@@pmw friBe urhtidid oﬂtﬁﬁ&@v‘ﬂeﬁ-tlﬁr@h'\%s(bﬁrcﬁﬁ%é B th@pat@ena’@ ®ody and

full length H chain of SE , or a fragnent
th@ém&nforr%wymf@f@fﬂabl Y, the phar naceut i cal

for m"é ?58%1 ﬁﬁ)ﬂgéhﬁﬁ&r’a& uil fcaﬂedrr};agf%‘i@? ait, 8P eﬁ%ﬁ@mﬁ%ﬂ” herein

Ven nore pre anmount
Eseilnemtlgdl éxposmsetdxm tjpleeun;faaﬂ:fof:h(m ce‘rgthatl@(h(bertgrgetred PEOanraptagonist

Ve baP et G S TR BER i SRR PP, oo

colf atB22.60DIY/AH24 tqmzys €D40, D38/ b7, c(tmsz; rchstde C2By75, CDw76,
er for pH. 5. DETAI LED

RSBt Tl Bl ERLECLLRN. oL, BELS 80 DETAILED | (g
Qﬁf(bd}i‘té é&ﬂ%e AariBre ?folr deic%pﬁollle W&k&‘ﬁ@ A@iﬁgéﬁ ?a?cts Book, 2™

bone marr ow, and i ncludes a naive
ﬁéW@ﬁyl9§7 c@d Barcly efffl.ebeagemis Rishs, H(amoagtrﬁra@fe&l @9 ,,Nf:\ﬁ York).

6Itﬂer§ﬁt a9esirRke &%ﬁ&hnlgﬁit‘a%l{glﬁf P%%%ﬁﬂbe ﬁher é déRc?‘gzxs HLA-

normal ~or non-na
DPéIs, (GePRBtHW@IR2, rBRBerHtlgt DAL e 8LOI16270, FcBHIeIRTAZVAETWDS78,

i BT EaRbgnHEREy 0 230E¥H JUR B8 SR russhsrfparticutar

Braedtlis beetkeéxﬁlaﬁy expreasd ba @ngabﬁhgaﬂw led otlhepm BS®8YBsues of a
such as (E)y %ttl ng aconﬁ)l ete bl ood. caunt,
% ¥

FACS
RicKRFCrSA oRPehPTECYran B Rellsiaad §nat‘élfﬁd3 ellgerThe

ﬁi%?é%ﬁé‘&% el burkROWarikdds h&i8indhd CDRO sp@€epbodi ment, the
depl eti on of CD20 expr essing B cells is at |east 25%

In a Phe ER20ratigeniongCR2B, "denn abpap PetkiDagnelr-ghycosglated
gﬁd hﬁ?pﬁ&% d%ﬂﬁ(ﬁ 841 he sﬁ e(gfs%e?ft&r tp%ﬁ‘&o@' l‘brfg efﬂg ﬁ,g)fm éér 8ral

IS clircu
bloed br tmlp‘}md asrgamsv e’Elyz(bfs piBesent drsboth\ndrﬁﬂaat H ctells as fvall @s malignant

B e Rinoy Sriiised &SRS nURE PamSLir Sifilin g fitpragure

plclude Bquzhlbh@dfwé-res“sﬁmézieamgélgeaxﬁd'ﬂw5'h T CGIEGRIES s described in
that binds thereto. %ﬁbh B-cel I surface nmarkers

Chek dod- ¢ ec é@fb%@bfgl (198pyp sor espypple. cpp4,

CD37, AClg4$ho nisEH{4m e th@i?ﬁé%% E:Qﬁ’i%éto €P9(Fon B cells,
CDr7, CDwr8, 9a, CD79b, CD8O, 1, )82, CD83,

GoiRYS oCstentd ccibsis almmm@/@untﬁef@r@s mathloae o (rfose B-cell
gﬁlgﬁ&ﬂs%lg%redﬁaﬁg gpﬁrebgtﬂhl%cayﬁu?nd?@lttje%%%sé: afhiRd %9% B cell. The
CD20 antagonist preferably is able to deplete B cells (i.e. reduce circulating B-cell
levels) in a mammal, such as a human subject, treated therewith. Such depletion may be
achieved via various mechanisms such as ADCC and/or CDC, inhibition of B-cell
proliferation and/or induction of B-cell death (e.g. via apoptosis). Antagonists included
within the scope of the present invention include antibodies, other CD20 targeted

(binding) proteins, synthetic or native-sequence peptides, immunoadhesins, and small-

molecule antagonists that bind to CD20, optionally conjugated with or fused to another
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Edition. 1997, ed. Barclay et al. Academ c Press,
Harcourt Brace & Co., New York). OQther B-cell surface

worenrete6s ncl ude RP 105, FcRH2, B-cell CR2, CORSI/EP2¥5062286

HLADOB, CXCR5, FCER2, BRS, Btl% NAGL4, SLGC16270,
FCRHI | RTA2, ATWD578, FCRHS RTAl, FcRH6, BCI\/A and

he
? g}llgs TLe é)r'%?rr?(lea}néarlﬁon aﬁ%lll coe1%§ ps Se%f %oc}lsgﬁsreés ﬁ% of or comprises an

ml‘qoayed to ot her non- B-ceII ti ssues of a mamTaI and

ng é’iltle@dy%g‘sg&%étf’ &Q@g hgﬂﬁ%ﬁ%@ﬁﬁ%&%&)%@fﬂﬁ@?g ﬂg‘ %@Lf#urface

ﬁfaﬁm@@g@ @, febiys o-mi%F cfeDBECelRM b dRhmAand 6PZRerferésSwith one or
an about 35-kDa, non-glycosyl ated phosphoprotein found

oare Beoch dufcaions, ¢fg. Jraadeqing drapre oo p th@éahr@sppn@rﬁhcned by the

P y r
BRC|IPITRE B0l BopibYSTRRAILEY RGRS-of i LAY 0 Rlce
biutulaitmgrﬁ}belé epelepmedmamnnet geatedtheswitlt Hach dapﬁeﬂorf mey be
0%2 t he. Ilterﬁlture in glug C {hibici 1
?V;?Prﬁhaocaﬂogs PESPPY YR At Z’&q andior CRCaanhibifign of Bty
%@ﬂlf@ﬁﬁbéig)ﬁldﬁ?i%ﬂg%&?gg gso)ellall'ekthﬂz g§l|V1a aﬁﬂ'opﬁbsm)\laﬂlus Acap20
Ci
%mtbsszs Apiagonists o apnsagonist F ‘Sgﬁ' Bt ng? 6216 thapgpon binding

R'CB26 6h BSeclld %&t‘%@%sor‘?l%pl‘é?eﬁ |Be$e@l§ iBa ﬁﬁkﬂn@al' dhcR afRAURLN subject,
and/or interferes wth one or nore B-cell functions,

andgor iptericeny mth@ecﬂf rmré\Beeﬂlh fngetioniunsr By rqd@glpag 9% greventing a
ﬁlllﬂlg F g]g&%e te %I%h clﬁle {L% ﬁgp crt]ﬂtﬁ)todf%F ﬁfcﬁ[d%%tﬁmmab
et e cel

I'S a uce circu
Bsaehicch)e BIUs@lﬁ r I'Hbl[rﬂ,l’WKbt,h) 31ﬁa1hmamah (HuMar- @Dﬁtﬂ eGemnab)

OAFIEE UGN totao-THE RS et e RElEd it Bpfippn

edctibn.cel | proliferation and/ or induction of B-cel |

death apopt osi s). Antagoni sts incl|uded
wi t hi h Wémse@géqwe RROTSY s hD20 ppeaenidy ke i ga inadequate

ARbORON BRviodl BeburfdiZBediBlael Rl a @T)Zmaln@é%)onﬂf Qécﬁh&sof toxicity

synthetic or native-sequence peptide i mmunoadhesi ns,
amdorsinedaqnsk effigaey. ahbagedipts r@masemamd)eta@se@xpﬂdvy a clinician

ﬁﬁﬁ%(ﬁﬂq{réa 1n%9{ydfs%% 1ﬂ q}me%tﬁnorA Inldﬁlt 1t Rch tas human Who ex erlences

anot her mo erred antagoni's c¢ons
tbxictphfdstmcasset quaﬂehtytr@ftment vmdmhe (€:¥.%:9) emltagantst brqxdmences one

et S AR R 0eiaE Itdal R of B8 PRy, renal side-

gfesdty, @ysecily de@h€tias eBe@tglshish dsncatemspimtora lacyaegs syndrome
interferes with one or pore B-cell functions

PyaeEtiahnérctitne yeHtirHgr BORIATeR aferdieggbnehock; hl}@pii@dplﬂglonary

In@ﬁtrﬁesc ghite réﬂﬁ?faﬁﬁfe' RRUYRIHB8ORLS o nR! Gfiffcatidng, éu%h %9 h&al
to deplete B cells (i.e., reduce C|rculat|ng B: cel

indscsiony. Aﬁneanmalmvrm expesignesd “nadeqate dfficagy hordéyylesetq lsyye active
IR S5 BRI YR By ARG P T S R s,

patetut miap hawf adBve disbasd eatiity( zeﬂeg 1, manith oap optntisi of therdhusith the

0 antl body antagonist" or an "antagoni st CD20
gP@ﬁm@ﬁonP an antibody that, upon binding

The terms “autoimmune disease” and “autoimmune disorder” are used
interchangeably, and refer to a disease or disorder arising from and directed against an
individual’s own tissues or a co-segregate or manifestation thereof or resulting condition
therefrom. "Autoimmune disease" can be an organ-specific disease (i.c., the immune
response is specifically directed against an organ system such as the endocrine system,

the hematopoietic system, the skin, the cardiopulmonary system, the gastrointestinal and
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to CD20 on B cells, destroys or depletes Bcells in a
mammal , such as a human subject, and/or interferes

wawak/ognes or nore B-cell functions, e.g., by redUEP1998/062286

or preventing a hunoral respon £ elicited by the B
ceII CD20 antagonlst anti bodi €s i ncl ude r|tUX|nab
nLeg O 15 ( Tr ubi. u
TR DI BT deer OIS ae Y oA B, he

Cdnmmrlina el syStem, aﬂcl) off afsgste[mcecﬁsdase whieh kag kffecdundtiple organ

égf%%sg(ﬁ‘?fﬁlgglp ;& Téer% U %%Eagfé%afvé'@ﬁg kﬁ%ﬂamg arthritis,

Edil?ﬁl'ygéiﬁs ,Qfc. £ W@ iMlestoraatoiuntifshasts %G radk %&Qﬁﬁes but are not
ecause of toxicity and/or inadequate efficacy

limiad guatteinmaysgheumatalegisedispsdars.sugh bs)/araﬂrmsl(me@mahnd arthritis

| t
SR SIS LhR S LB, AUSLAR, ARPER) i,
phremlc onffanomatouy arghitist d@nﬂeme autttrhist inéecGDROardmit mgbyins tirthritis,

rienc at effects . .
BB SRR R SRl BT Bl Spe-omsghapeumatoid
smldﬂ(st beedasthriis, pﬁzmrlals bhrosRY @tradiciae,eirfheieit defoBtialy, pSlyarthritis
cute respiratory ﬁ%ress syn r one, n%ocaBdlﬁl
PHPBICE PTIBHTIEJEHRNF @G S, gy Pliﬂw R HPONA Y- JplsnEatory
olifYRRXIsRin cﬁéé!aﬁ@%nﬁdb)‘labl@ Ghdntdsabi8§uc Iﬁ%iﬁﬁs l@RAe psoriasis,
failure, mucocutaneous reactions, or Infections, such
pustwliy proringis, aad ipsariasis A1 Hhemrals, atpry welydngetenie discases such as hay
FAPRAROHEN S U RE B UNR SRR ot
dertragosiagitrgid-dermiafiss, atlemgjc d:dmaacp demmntis, eymététseheaetiforenis, and

RS it AT TSR B S R

githeasend @nehic albmitivuReath Siacldeins cifeid@fsimmune urticaria,
|nterchan eably, and refer to a disease or disorder
B yavAyts famaltnavasitise el catpamatomygait s rgigicaisigrmal negrolysis,

§d1§8H&faQinch ?r% SRLLRY %l@ro@émﬁ? NcfegsiadulRBs § ?ern%@fscl@fosm
resul ting conditi'on therefrom " Autoi mune di sease”

vatitesdgross (M) sysbais pivodipsied @S (priraary pregsessivieui® (PPMS), and
ESERERN Sl i BRAKIUAS), o LRE SHARA b SRR A8,

sryaiosd}erdsfsescﬂ;droms diskmnmatladandpluzimm’yms,ysﬂzﬁmmatoh}ebowel disease

ATy Fufiabter oA e B Dl Sy B T scases

esnisrsath MKV LISveSIOIik i bolieib Glckrods, rAicfyséEateElitt SERgEnous colitis,
whi ch can affect, nultiple qrgan systens (for exanple,

Q- iSPRDPOPY PETOEEE ﬁ’éﬁ?ﬁ-’tc@l%%% a{l@msmqf $,Ging autormmune
it Rtk dtd1S boRQ! ¥RYQS), b&@derﬁﬁ gaﬂgretﬁ?&ﬁfﬁp E&heRfa MbRIATRRRAry
di seases or disorders’inclu but are’not limted to
saleropingrohdangiéy nmsdleng@creap%@l@emressmldrme anclding pdult or

: |
%{111263%3 Oalq ﬁ{t&e@ §%n§1§orﬁéjﬁ4kﬁ 1@%’ tnggau I{elg‘[bog &aﬂ%r%aﬁ of
thetuvea, titigs, chdwoaliiss an laﬁﬂo&mmah@héymablogrdat disorder, rheurnatoid

SRORP ey S0ddEp Brdrpia ey e BRE AT a 50 t fapiats and allergic
aid fopit irBinitECEdcePHiatitis 8lidhsi Rdstus@Rd chedp@nlitiardniaic and/or

r heumat oi d
brainstem encephalitis, uveitis, such as anterior uveitis, acute anterior uveitis,

granulomatous uveitis, nongranulomatous uveitis, phacoantigenic uveitis, posterior
uveitis, or autoimmune uveitis, glomerulonephritis (GN) with and without nephrotic
syndrome such as chronic or acute glomerulonephritis such as primary GN, immune-

mediated GN, membranous GN (membranous nephropathy), idiopathic membranous GN
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arthritis, osteoarthritis, arthritis chronica
progrediente, arthritis deformans, polyarthritis

wW@Rkooonsees primaria, reactive arthritis, and ankgl/BB1008/062286

spondylitis), inflammatory hypﬁ;prollferatlve skin
diseases psor|a3|s such as plaque psoriasis, gutatte

1% og)a 6 rsatng}l%aj%fi Sooprakhglglrn%m(l]p%{]nd g rs%re%sn Salﬁlsog%prﬁ) 1I?Gratlve GN
tMPGN)amdludm@ BypsY add Txps Hdardmpidly propresdiuelGhg an@rgtcaxbhdltlons

efg{matltls chroni c. contact .d iIS allerg
TeERqpess allerpicd F@“@nc?fﬁ?f&% fnc Ihga%l qgs or af@%ﬁcz?% asthma such

hedspahd &%@ﬁ@le BOHcIA419BIhenad 8K Rt ditfrunX abthi Sshnla¥ RS involving
g]%I\/Is yndrone, urticaria such as chronic allergic
yiraianiof Tagedls eng efroaiciigflapaeiercraspeisen imeaung factensgainst
t
% %@% gl}d(;? géﬁtag%y %‘S%]Iafélb@d groups durlneg pregnancy, chronic pulmonary
dléllanmm@hﬂeases autbunmunéemlydmrdnals lngercpieyedhesion deficiency, systemic

cl er oder di n st.em c_scl erode

BEpEPSERE Eubn ey e e  Elscr BEPEHOAE TRppacutancous SLE.
sublagiito sianddvB)lusy ehytBem@piuspnddpbiaCabudMIndRIhd@IVE), lupus
%rr@p@gg)ogr ea?oss;g%/ gﬁ&éggﬁﬁﬁg}%{@?ﬁ%hg $s ;:%Pe]b}rl%lls r1)§':éd121]\/t51r10 non-renal,

@I;Et%feﬁﬁc HREAS] a?l%pe%[at) %ﬁbé}ﬁl‘éloﬁﬁ& $T$pe 1§ ‘Eﬁa%%fé§ hllitus, including
di ssem nata ataxic sclerosis, | ammat ory b wel

peciatts énsglimpypqndent diabergsirec!litgs ﬂﬂDM)cﬁdsléa)@éet didbetes mellitus
(’;‘lt}&;% 'If'H'HQ Qh&hﬁ%n%%ﬁ&ﬂe?és% Eih‘i‘@hlaﬁétése%g?dus GftlhiteS

as u atlve colrtrs,
mspcvmss:mso cnated) fiithi asptecnd Idalgyﬂbh@ec&ehsltlvﬁy mediatetdiby cytokines and

rot erocolitis, and transmnural .
R BRE e GOREH b N EanibbReBofeht B LlHEfmaoid
@I)éﬁdl@ﬁfiﬁ)s@@ﬁ@:fg@ﬁ@gsbgl‘hn@émﬁtbﬁﬁﬁagﬂﬁﬂmﬁw’ﬂsmpfiasﬁﬁlﬁt)des including
iqsfslgg rtg%én 1&;13]2&? gg’n@gxlfqtsl '[va SSC lggqr}]luillng)polé({g&?l 1ar 1§htegrrnatica and giant

E&ﬁ gk &R0 %) Q‘te?{tfsfsrﬁed%}iﬁ @Eé%gpva@ﬁﬁ%)(mcﬂﬁmgnl@h&ésﬁkl s disease and
ammat i on of or part of the uvea, iTitis,

pﬁa@@rmsmodosaéwrlamrdilmsiﬁea)h@mv sppiginehiartellitn @A yasculitis,
d
PR AR e SRR D g i

ang Abheprcatadhiapdulitis (AAV) spttadsi Chsg-StiehssassdRasinws smdrcsme
hal j.tis and |i nd/ o ra nste encepha
(PRI ChRedRE ik RRGoBl AR BORD e R Fhlobttune

pidticiabem@ @AUMBEPOIG: ahéaiid, Piamoad Bﬂa@ﬁfﬁh@ﬂ&hﬁ; ﬁernolytlc anemia
uveitis, phacoantigenic uveitis, posterior uveitjs
QUPETHANFE N A1eEla BeBREt AYSHBHIC RO NEQangmi A H&
ﬁ\érhﬁ%ts aNERAN Bl drfia PHARLIONS, AUEH RIS PLF: 1RF &F yﬁe@ma or aplasia
oneruloneghrltls such as primary GN, imunenedi ated
Civeirpetandilid defici¢raynberaerhika Aephipvpaetvyncutropénid dehéytopenia,

0 :
R b R R N SR B RRRp isordens.
muttiplelomngn ]i;m@r syndvoche byplead ﬂhpseawdomhpy al sppmemga,etmirmear

IIer c conditions and r aIIer
et Mo AR gy AP A1 B Dogiesa PuEEnEesarhpsement
ﬁ}%hfb@leﬁihgéﬁsea%ta@h 1*1151@ Aftiholy&yn BoBRCHllcdbic agiMiR Bechet's or
and aut o-i nMmune ast , . conditions involving

Bﬁhqer% ﬁlé@qseyrﬁ%ﬁflema%é|smdrama, ondmptura A Seynaud's syndrome,

n
S b U

blitﬂqyﬁ iagd pluh pemahigoid, pemphigus (including pemphigus Vulgarls pernphlgus
foliaceus, pemphigus mucus-membrane pemphigoid, and pemphigus erythematosus),

autoimmune polyendocrinopathies, Reiter's disease or syndrome, immune complex
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i nfl ammat ory di sease, autoi mmune nyocarditis,
| eukocyt e adhesi on deficiency, system c | upus

we@eoowlenst osus (SLE) or system c | upus eryt hene@DER208/062286

such as cutaneous SLE, subacutﬁ)cutaneous | upus
erythenatosus neonat al Iupus syndronme (NLE), [ upus
é%%llglg,?a t[l% gglra?et%rpleg trl)t(lgs(sj Ihgl{,rgl Sf%llt(ls C[1ca gNI\Wb also known as
B)éhba Slyﬁdil@hle) q10$}méuﬂ),paﬂlhsspﬁﬁbla): ,neumopahy kechardgM folyre@ropathies
|ab tes nellitus Eludln pedi at

m&‘?ﬁa Ny Q’S eV }%(3% d?\jegg%ﬁi by sypcqrdial infarction
ﬁzﬁfe%{s ﬂh@%ﬁﬁl@) rﬁ@dludlhgl hrbrhBHe Morﬂw@wpgﬁll); pu%g@(mngost_

di abet es, |d|o§at ic diabetes insipid

frausiererIAwe 6 BT R, depaging Mduged tiromhg cepenje @nd autoimmune or
[Pﬁlrﬂﬁﬁes afa{éd\{hlto\ln ?1.] g%tﬁg st o€ ¥&18§ét§1%§h1%ﬂﬂ)ocytopemc purpura (ITP)

cytes 0SI'S, sarcol dosi s
gllchlduigﬂimd)ms (3 aaum:HIR;I uigirhyophdisesoodthgrtestiv kodavagiisluding

ner's tosi s ranul ocyt,osi .y
DA P M RIRb RS SrioRl PR HBML Gyneprathygaidiom.
Mﬁﬁﬁlﬁhuﬁ/&%iﬁidll:ﬂllﬁd @}Séﬁlké’sclhﬂddl)ﬁg tip@birisagh as m@uﬁmxieqayrlmditis,

gl ant ce akayasu' s) arteritis Ium vesse

gewpm d1sg3shicq M%@éﬁaﬂgmaros%@y@n%ﬁ or subacuic

fh%dﬁ@ﬁl& ee[u't&h%&l@‘i!ﬁ}%@{d&ﬁﬁéa% tld?l&}béthl% h@?&ﬁ%ldlsm Grave's disease,
m Croscopi c pO yarterltls vascu

pelyglendularyndrogics sedisas, aumlmﬁwé pebikingihar gypdromes (or

HRREAA P I A Z SRR s, s

nasolug}ctgasan@oplsymckmdmrl(emﬁ)h) as IAN(béftHléfgam myesthenic syndrome or

%?g Ilrﬁlg.ﬁ PI 2 ’sglétfrg ar §§f£ﬁ%h]%g's&@8%§ S% %)1%116 aegl%gf?,llg}lﬂrgyehtls such as
Bilcxgio @dc@habhfyaﬁtlmﬁéﬂc?hamﬁﬂwms laller@taning cQpcriniantdl@llergic
hem) ytic aneni a_incl udi

ng aut oi ne henol ytic anem i
lomyelitisi (EPGusmyHEIFE grave ﬁﬁwrf%é Pymeingesspciated myasthenia

g\quSS%e&ﬂgll §e%%ﬁ&at1@d‘ hBuroRfofdiid, oﬁ%‘[ﬂtﬁs Bf oﬁs@k@ﬁh@myoclonus
Factor VIII deficiéncy, henophil A,

amdmmérmshemd rsgtgseﬁsi laeurmﬁnyﬁwefnpfd mqteumwﬂﬂa/ Sheehan’s
%F %ﬂor% I}% g?p 1? y kc%fé’lfcfe h%ia?iﬂ? qg%dlé h%pcdlt\}rﬁy, %131/1}‘][ C?relcl) hepatitis,

shrotic astlvdwlnmetﬂssammmmynmm cheppiid aeive aepdtitiaulyrpboid interstitial

Aol SR PloPBRER PRt ERERE AR S SoH! Culain-Bare
yidorii) Beph sl diedscaligA @ﬂlﬁkoﬁatﬂyl)r idpattdt 1exX gb]gfhropathy, linear IgA
e

neuritis, Bechet's or B di sease, Castleman'
ST QSHe PriBR Haw Sirahas s PRI Cireyisy 1§m§’3}1ﬁ&96>ﬁ‘ﬁ’athy
@n@%rﬁé" Gliay Hgéé%EBCoéfag\i?s@%eJéé"ﬁ@ 9151"u§ Yﬁlgtreﬁ rHEitelropathy) refractory
penphi doi d such as penphi goi d bul I'ous “and skin
prenphdigpathic spereperygele bylinvetigdinmdo tpenhihiatpudl svlmogar(uAeLS Lou

ol [
g%g%gg% glgel?‘aé’g), g%@ﬁ%&%prﬁ%%&g? y%tﬁko%%}%%g g@;‘&i&%ﬁ‘% such as autmrnrnune
mabyein doscasc{APED hiaaimRaint hearmgdosseapse’ckmussmydclonms, syndrorne

@%E?ﬁ?@? ggﬁl@xfn F ) 'glst ll(eﬁjﬁfj%p};a‘%rgfg% %ﬁ)ll i1 Béln{onafy alveolar
BIORERERIE himy R ISRE USRS Hh@ﬁcaﬁd@f&i@llﬁnﬂﬁ%mﬁt Dyrigesh

as | gM pal yneur opat hi es or M nmedi at ed neur opat hy,
brrbreyeys-opErt Rofudss mevesiond & ol hnpphesyerss (c-g., benign

hﬂﬁ@él&ﬁdl %Qm%?;htﬁlgtaﬁd rﬂo@chl%ﬁﬁ@l‘tﬁﬁopa‘tm%H&grmmed significance,
hr onbot i'c ocytopeni c purpura a
MfgIﬂS} apphetdl mquropathy, parancoplastic syndrorne channelopathies such as

epilepsy, migraine, arrhythmia, muscular disorders, deafness, blindness, periodic

paralysis, and channelopathies of the CNS, autism, inflammatory myopathy, focal
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purpura (PTP), heparin-induced thronbocytopenia, and
aut oi mmune or i mune-nedi ated t hronbocyt openi a such as

WO elhoop#2bs ¢ t hr onbocyt openi ¢ purpura (I TP) i ncPCEPZP08/062286

chronic or acute |ITP, autoinmupe disease of the testis
and ovary |nclud|ng aut oi mune orchitis and oophoritis

[ h ai at h di
B YRR PG RERRIA BRI

a;drmméum aﬁtb}tﬁ@lﬁd& hdpato kb@ﬁh idiotder Sfitdto Sgalg f, gmlrt[m@ eidocrine
roditis i moto' s .thyroiditi or subacut e
aﬁ?}% ﬁalmdés %P?n?&iﬂf‘éla{% Eaithc aﬁr%éﬁv resgrdfe slsaeniiE

BRI IR Sis&ites FcRUS a&oﬂﬁﬁ@ﬁ@@emmhm{%améals@srand chronic

syndrones such as aut oi nmune pol ygl andul ar syndr ones
(n@ﬂrrwt%l dgpeyelinating pbBeTROpAY Y2 bejis deplrenythy, Dressler's syndrome,
S
DEAIEA AL KESTUMNE e AELIOERU LA . contose
dysmcttfhﬁy) |scles))dactymmncbtela§gteomsila}a miwde tinds &n@ﬂ@amolmml_me_ infertility,
g%eﬁi cggrqegcltlﬁfé }%’%tug d&g@s:eg ﬁﬁ? Y, fqragefrrgheélrma 1¢ exgelr,orgwcll?rlrelnt[ Ich’ortion,
&mmemhlalilg) rexgadlhema snuddifoerh g post- @rﬂﬁlo&xmeyynﬁﬁﬁﬁ@ ICuaﬂuhg § gy1@irome,
phal onyel | (EAE), nyast heni ravis such as ,

@E@dﬁﬁréé}g&ﬁ Wi EIT DY Higadyr@plaaytis angiitis, Alport's
%@ﬁ%}ﬁé %Ne@ﬁtls ﬁFeHraQQH fé%l@eohﬁ?ﬁ&&h%@ﬁg%[ve@ﬁﬁ@ GhtORHSal lung
myocl onus _syndrome ( ), and sensory néuropat hy,
diseask ftemafusioptresctineuerypay. alargh deashuprindasisy kfrapaeomiasis,

t I

SULSLOTHIR BSGBLL e EAEE AR Sl s sy,
Heat, dnldecandltla,mdomaedlahﬁlmnms, chfftlsevletet'ﬁmplat pulingpary fibrosis,

iR e oS bR PP O e elmppaSrifisafy sVt

Spddis odRlop AL IGETS, Srdh&Rasev{HiBAt ﬂﬁmhﬁmpa{yﬁybyblastosm fetalis,

i di.opat hi ¢ | gA nephropat hy, |inear A dermat osi s

ﬁ?qmpé)ﬁylcbfp(pl}tgr §h1tlmapp|é§} Omﬁl’%@ﬁhﬁﬁ TPRo3riasis, cyclitis such as

bR THHNE, BALRCRRAINY BN %&fé?ehtge('ahﬁg oflERBARE or Fuch's cyclitis,
Coel i ac di sease, celiac sprue | uten enteropath

H@N@c&@pylegpmmura; mir@qammn@losip mencyc\rwggHé%mnfmmapchowrus
Jtl‘ahr P %ﬁa@t% qﬁllz e‘i]!nglr so(flkesdsé @5&04}’8&' 1n@&lgloh,gru§ella virus
sease aut ol nmune ear

dnfMﬁ,epcssu&ancmtlam Syndmmnme comgmltalaabelm igfeasen, (E@BE[h)—Barr virus

I AN R A N

p@ﬁt%ﬁr&ﬁﬁdfclc&ll Rphifitid, oAby arplitadidfanpl e @tdxd®si, tabes dorsalis,
nyl i dosi.s, scleritis, a non-cancerous |ynphocytosis,
Ql%}q%ww aelheRlymyalei, cndaceine pplhimerath ngwmfpegensﬂmty
Fidulmon¥ R E&ﬁ%tc&%hﬁctfv@msgsmcab@ﬁ&&ﬁc 'Héfh%%oﬁﬁﬁkhﬁﬁ%@ﬁ&th&
and nonocl onal garnnopat hy of undeter m ned
BénINLIE ispedieme, WBUSY, cheagd pepbrapathye berogmfanyilial and ischemia-
|
Pe% ﬁﬂﬁsy’n@gﬁgﬁ%’lgtﬁo‘?r nftﬂ ﬁ?gﬁe nﬁ%@%ﬁ tfo% %}%@é‘l}lﬁ? chronic
desafunasairviodyi diskass $1hcpeus [ ecpﬁthae,mhﬁioys Btsrnaansj arterlosclerotlc
hannel opat hi es of th autb§n] in;jggnatOéég lobuli .
ﬁ&? Sh§°PeTOeRT TRy MY %“&n“b}? BRRP PSSRk s LN gegglobulinemia,

Plf@gfdnReoaRiitial erdephtiylmid YRo_hdphl fatSea, enteritis allergica, erythema
chorioretinitis, autoinmune hepatol ogical disorder,

p(pctﬂsglﬁx}}gpr@q;gn, 1ijr’l‘,?P§tlhk9l facialpesalysipehronic fatigue syndrome, febris

rheumatica, Hamman-Rich's disease, sensoneural hearing loss, haemoglobinuria

paroxysmatica, hypogonadism, ileitis regionalis, leucopenia, mononucleosis infectiosa,
traverse myelitis, primary idiopathic myxedema, nephrosis, ophthalmia symphatica,

orchitis granulomatosa, pancreatitis, polyradiculitis acuta, pyoderma gangrenosum,
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failure, Schmdt's syndronme, adrenalitis, gastric
atrophy, presenile dementia, denyelinating diseases

WG awb/oareaut oi nmune denyel i nati ng di seases andPCHEP2908062286

i nfl ammat ory denyel i nating poI%?europathy di abetic
nephropat hy, Dressler's syndrone alopeC|a ar eat a,

§§8r6/ in %Hweg@‘ﬁ%%&ul@ spenl IFO(?)C(%CIP ye]rts llt[))lraclihla ?0 alﬁlsperrnatozoan
ﬁﬁ?w@sleﬁéraﬁiaagnaﬂgﬂimcﬂim Vitﬁ@L 8CHI h@% EpSIéhﬁ-Barr virus- associated
|n ertilit m xe nnective tis | sease,

desss acayifFd RaInE dFRUERSY RaMed A DShORERSH iy apetses

L iteinanfih b kig ¥8o SRU yntfoidTBoo dt3onfid, bRfiSRY iV R Mfiltration of T
Cushin syndromg, bird-fancier's lung, allergic
@ﬁ’”én@lﬂg?ﬁé(i%@ﬁﬂle&ﬁ@ idefigigncyh amingwe FgRpRSS wspélamdgwlt jagite and
é#l{?}g%i hyperS¥iig ecﬁlltgg %&1 %ﬂoﬁmﬁy G4 "?Si?/rﬂ{)lll&é/&: CdlS&faS?S 1nV01V1ng

I'S and rosing’afveolitis
béuktaa&@dlapa’dasnsfmslltlph argacinjuwn syﬂch@mo,sap,‘ugm&hlatuhody cornplex-

lglglglg{j %egssess aﬁfr}ﬁ%]é';n%s%SI Sfr]%-?rgpllailg ?;%%lreg rglc neuritis,
Qapinaninge mlyﬁilﬂﬁﬁﬁhopd&lmuﬁoplﬁﬁdﬁ qainghiry nBxedema, autoimmune atrophic
endonyocard gl sis, diffuse |nter52Lt|a

%ﬂtrﬂf;b“n ayyrat %}Cdgﬁh almug; deumptic diseqsgh GuKehrapgpgtive tissue discase,

Tyﬁdlfdn{ér i Bis, bgly@ﬁdﬂcpﬂng faﬁlﬂllré'f%ﬁ% erﬁl'&ﬁﬂﬁ)‘aﬁw, autoimmune
cy St ic

brosi's, endophthalmtis ema el evat um et
mluglnamm@r wngiomedbbab edult-onses idionathic dppansgyhyrpidgsm (AOIH),

%]?g rdl& b‘?ahss&ya!t r&mﬁ%@ﬂe&ﬂ%‘%@h K £eBhs 1Y51ssb1ﬁP6@9 Bgdﬁ?sna (EBA),

I asi s, cyc s suc onic cyc
heherhoahatosis ommpafdﬂns $l¢ph1’Dil(d saylodme, ipsin{aay sxtlerosnng cholangitis,

chr C or Fu clitis,,Henoch- cho
ik saragie tEtc  iod bl R P DT i pold el aitary.
Sﬁd'jihwld’ldl Sinu§ifie Gini cORino SHél-£H N 6Y @REdbY suchlag b&Siiophilé, pulmonary
iease parVOV|rus |nfect|on rubella v

|
ndtEtion sesinpphutia.cosiRp PR Waégjwméﬁ@g éﬁgéﬁwﬁpme chronic

56’5%p|hﬁ1c'ﬁﬂlfe%5h19 NeroP bRInbBRY LostidpHitial BoREHdpRBumonic
munps, Evan's syndrone, aut oi’rmune gonadal failure,

W@@ﬂﬂmﬁ aspshplena, qscgganuélm@mom@nn&ﬁomhﬂsi tanaphylaxis,
dﬁ%‘r S%PR@J‘&QJ' hlifl %ﬁtﬁe? '}3% gye%ﬁ%&ﬂlte%]ﬁ{o‘f&ﬁuie dfs@?s%ssclerosmg

elrdoitisn eclenahd:ﬂlmmp,aﬂlt‘gmc nmcmnmehymldﬁimng Bvutmys syndrome,

neu itis e con vit
RERETE Bt S e i PEER i Sisatst oP nRorf At Ry raxia
fﬂldhlgf&{asﬁhﬁﬂ@lﬂnﬂlﬂwm@ﬁdérh ﬁssobﬁwtigzﬂtlf wnagaadns@@@i rheumatism,
i schem areperfusion injury, retinal autojnmmunit

pArlogicar 41%ﬁ%ﬁiulyraﬁhadsm&ﬁclmhen§c rechRrBIIoR dt9Eaeristigtion in blood
Al iRy redhSRASRIscuth! d}@ﬁﬁbﬁon ARMiBSIs, AROL BBUS, cardiovascular

stomatitis, arterioscl erotic |sorders

Behraming l@g)@w@éla mr@larahmﬂmlh@mdldw@w acByBpIyIn g aseudarization,
gl'ri%glg lﬁ?ﬁéﬂs&ﬂﬁ{% dls%%)é&/ 1o%§15¥£{tf'%1t%£ Uf erﬁ151 ljugr?l,crg]’perﬁision

m a phacoanap Fs At
'&mm’ylmeﬁmonanrdmsk unmﬂhemwsmmdemdttcmpawtth cacrﬁta G ftAmmatory components,

h. f d .
PR E il Bmeitigis fr b St SR Susnanhtmatory disidsy. ocular
hiaB&rbitllaefmghmetirp disbRlcRALOXY B IRE tasfuslypagebRtidsihdromes,
ileitis reglonalls Ieuco eni a, nononucl eosi s

Fyipliaginkiged toxaityr acait %ﬁﬁélp}l@é indlammpations Sprowif gPEctible inflammation,
Wéfﬁg,%umeﬁ@aﬁﬁéélé did®RhE %{Iﬁbeﬁhﬁma& I4r§b-artery disorder,

endarterial hyperplasia, peptic ulcer, valvulitis, and endometriosis.
The term “rheumatoid arthritis” or “RA” is used herein in the broadest sense and

refers to a recognized disease state which may be diagnosed according to the 2000
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orchitis granul omat osa, pancreatitis, polyradiculitis
acuta, pyoderma gangrenosum Quervain's thyreoiditis,

W@ewal4ee speni c atrophy, infertility due to PCT/EP2008/062286

anti sper mat ozoan ant obodi es, non-nalignant thynone,
V|t|I|go SCID and Epsteln Barr V|rus- aSSOCIated

rev1sg§ mcaI gg(lgl e%tms ucﬁsro]gla 1 % grltﬁrla tlslé( a%lﬁcglt% E %)eurnatmd
Sryllﬁﬁi[soﬁﬁanyf s dlaf@itatani Pigsiotopidl iﬂd@cﬁﬁors pyRAViheIgde, symmetric joint

infiltratiaon of cells, eukoc si on
iﬂ&g gﬁah 1s Phﬁﬁﬁﬁ@flﬁﬁl@é‘&\% 1%1% cynptRidgrthyitis o Fysiform
ﬁ%lﬁﬁ@gfﬁw ?@Jﬁlﬁﬁlﬁh{e’rﬂﬂaﬂa)ﬁg&ﬁ‘@ﬁi) ?&n’@)bf%/et IO eSwaIds

T-1 ynphocy di seases involving | eukocyte

meﬁs@@eghaéangﬁ@h (M@R)e waisgasi b Vi, kingess %ﬂd@smé metatarSOPhalangeal
OO ORGSR O T B A S8R SR, Pynon pusie
metion is the n@ut ehsiuntespol yeemtdotammepeart, hné mﬂanupzhmnl anidstructural

B kR e TR TR P A= TR R} 8RB Typfhalvisile changes

ﬁmnfde Qlday eibtiaUeS tHe Se@seat the PICRIdists hypereRftBsion or hyperflexion

ul i ol yendaocrjne failure, periphera
e ‘él't’ Ayd Blal’wpa}t%nﬂﬁﬁ@nﬁsp%%rﬁa of e GQ%QW&r Hiresublpyatiqn of the
@é}ﬂiltboﬁébsﬁfd tbgé Oﬁﬁtsnbj%cmﬁlﬁ)%ﬁﬁfa{b\{& HRHitRay6d Histant to
alqgggla totalis, dilated cardi onyopat hy,

gohitlkst gheblgMAdglas g{@q@t sifecaive EBﬂ)lly Sffective in treating symptoms.

ﬁﬁ@[ﬂﬁe{%ﬂ ‘?‘15 Tan Qy@%qﬂ%dt a{sstml({] %‘P&fe é Gr §é/v%ge( R RA is
primary sclerosing cholangitis, purul ént
clongpteridee by tlsd musiveinsnt cf@titeastdr Jouiusr @nmdtmmwsky)twm no extra-

SoeRb b Dietbenrap e ol oulin SRASDE e dyRidRy i 2o

prakionnad yheiradio gﬂaFHJ MyHcens HReRBbiddidles active 1nﬂarnmat10n of 6-20
eosi nophi | gi a .syndrone, Loffler's

ndr o
Oy AR u@aﬁy Hkysﬁieﬁ FodigsH ges andgosigive ﬁéi Wﬁ??aﬁr? typically no

SQsi- ﬁﬁ@ﬁlhﬂ infnifRFA06 ARGRYAP mseas%%ﬁgg&ts |thORded: for an NSAID and
aspergl | oma, or granul omas contai ni ng eosi nophi

|taggther, SEITPRESEPisFepls PO Barephir$avitdds is characterized by
l.
BRSO AL PLIYIE L BESR 5 SALRB MR o o
exredarticast élseaBe uihad mylﬂcﬁlyymddmlmnally canss @hdr systemic effects including

RGO B a0 4Rk g obliaBiale 2865 Sl B ttiing nctiona
afaoiey mithd séNefehfo@@dfwe rrhdltaﬁaaﬁeurﬁ&tswraﬂ]mm or “RA,” as used
di sease, hadenitis, ischenmc

neur o| ogi cal

P@ﬁﬁewﬁ@%ﬁl [ frayepe ﬁtag?%ﬁma igeludinzpy Bhapt hinaesan.gctive
FRERGISE art MARC MBS arfdINSE YL bh A ’on%%)glbﬁg Hﬁsﬁaﬁenttﬂaé BMERA, and
injury, cardiovascul ar ischema, hyperal gesi a,

vefebiedd stewshtheimatodhatititisease acconpanyi ng

vascu I ti e

al omeiﬁﬁ %Iﬁ%%ﬁqg%tlog@ﬁ 1@5&141%4{3126{ ggc%fhh dlr\ébtteé{ gélﬁé% ftﬂ'e ﬁégomon of
aﬂqthmymnfunnybbalmdcmhliyolséréas 4 blesdiest fod ﬁterthagmers ofirtidamatoid

A ot S Sdn® BERE PR Tt St B avities o provide o

burfdca onmt wiiiyh ﬁifﬁﬁfrﬁ’@é@ cefl§ tdreddharchn@rabi. tRikeumatoid arthritis patients
i nf | anmat ory di sorders, anul acyt e
vithpdrghsiitsho bR E é@pm@@a@gsﬁ%(}@ 6 Bt RYGIBOTeRegEssHve discase,

bk iaGldr¥e loﬁg Lﬂ&?ﬂ S@&EdRAL End ﬁHe@ggMd)t%llty 63 QR who are RF negative.
i ntractabl e”infl ammation, pyel itis, pneunonoci rrhosi s,

di abefipatieritwitho} tlh@;/rhedmawed pghriitzs’’ gecany ¢ eatjend wdtbradaye and not

latent symptoms of rheumatoid arthritis. For the purpose of the present invention “active

rheumatoid arthritis” is defined by the presence of at least 4 swollen joints.
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endarterial hyperplasia, peptic ulcer, valvulitis, and
endonetriosis. The term"rheumatoid arthritis" or "RA"

WO 20008edeherein in the broadest sense and ref ePGT/EP2088/062286

recogni zed di sease state whi ch,pay be di agnosed

accordi ng to t he 2000r evi sed Anerican Rheumatoi d

rAﬁZ 3%% @hga?r@}% acufvg'}het Lﬁ%t@ ait gtfrls'g ft {hg{s‘ef gubjects with active
Hieymanlidgitiadls digghosat for at lodst BAvdeke butds, losyoimiednrfogr years,

j ol nt. swe I|n chara I stic.thou not

HOTHIRGIR e Fiy %ﬁwgagg SeTn I SRR o Ribel | ng

of t heTﬂ%Eﬁh%”@"‘trbaﬂﬁl%ﬁﬂ?r&ﬁ"‘@l[&r@aﬂon( R td) aiemp%u@d‘ tréd@ent and
hands as wel |l as netacar pophal angig , Wrists
BIopBylisCtiqQiaueventatine Eagnes, Nkl @bﬁ‘&t @ﬁg pEgveptirslow down
Qé’és@ﬁ Sth@{a?%éfé)d' :;SEBoﬂllé{ BLbahheH 9&%&8@'#&@0& 35 ﬁ%ééskﬂul\g “treated”

Assive Mot on s sensi
foean ab@immponatisecast Iliéaﬁatnecmymgadharaﬁduannmbummrﬂ)zo antagonist,

uct def.orm mts the ra of e’
Fish 6 130 BE0BH e o Thimiied kR g PR e
presdnd Gevcbilioig thalaijcat itovsabsérhgbl bef Sedurdbitere¥idtion in or
].0i nts, hyperextension or hyper I exi on of the MCP and
ﬁrsmﬁeoqfrﬂng oT O&S PIghs AW PREATT @isthe parfinelapppifrmung gsease. For

ép&h‘%ﬁlé( at ihe '@argét diR8sCRRYM B %ﬁhﬁﬁéﬂ thd6$n ncdd® f‘%ﬁéQﬂn%E include
rheumat oid arthritis may be resistant to

th@sq Hegady mathDivadbeasg ee wislas diose gt wirsh gie dqyplogament of the disease,
FERAEL Ul AL, PUTPLRTE, BURTRIA B dLEOF g of
josntchargetietd egreyntdd eHemw cthvsumemi Hﬁffy have bmsdlaghosed as having

oints.(siltaneousl W th,no extraarticul ar . ..

Ruffid SRR et PPoRESot DR b yfitielitgig arthrci, or may
negahily 6r @bderhieeheindteidRethafigSyideasisaike e pi@dtBdh aRhidsence of
Moder at e _di sease i ncl ude act-i ve i nflammti on of 6-20
frentreat: abgatmsnbis syccerdl i8S dissatcodidap aEpuT e clerigtics or
%Qﬁbtbhl‘é S f fle-dift8Ece i€ allARAE@AbE NealQ, EXp ?‘re@ﬁ@)ﬁ §61ha rdlsease is
mani f estati ons. Moderate di sease slUgges t he need for
haiteNoasbwed dopmarRDomp et e priords admpostediono Syrerssfyl treatment

| V. r e

M PRk f o AR P brs B RRR R AU BN I isease. For
REPOLES llnaiehry Sl’(I)IV\gilg towep) r@dndngxherchseaset omyhmtords sﬁhs d1sease or the

grlondggeté%/i I addl ﬁ%éﬁﬁlelg%lﬁ hsc us%ﬁle%g%rgﬁ:ﬁqsctéeeag? or reversal in the
SHiRBMS. S Pﬁﬁlﬁ ofTHﬁfn@tdn& aftaftig it HIRE iRasti®tg include any of the
functi ona acity in the severe formof RA, The term
YRR tSEd 0Py revisegrAmegican Rhgupmatoid Aatogiagion criteria for the

bRgitdesn 8F theliRarBd iRt a88SisOfor B@amoﬁl@ Gb#dsWAling, joint damage,
without [imtation, active rheumatoid arthritis, early

bore defaranifRaboyeseasion pabwinflangnaties, put syeiemiteffcatnesseviated with

ge zQRIQI% 3150 ?f I%%‘E(lﬁ%%l({ Q‘ﬁﬂﬂgt 1?1 ﬁlldﬂlr tkgrgb lb&mgwrma %nd danerma of

eumat0| 1S &N 1 muno
elganiasiischdee Fc portion of anot her i mmunogl obulin

noumareptis iRr R e RS PRty and

ptnt&evely &fectiot Bouhth i Thuk,ah Biic §ra%int hiRthold9 o PIEVhVEAti@n, the
surface onto which inflammatory cells can adhere and

af‘cffectl%ggﬁwt refers te pp pmpgnt@&al (santibody or another CD20 antagonist

that is effective for treating (including prevention) of rheumatoid arthritis. As a result of
administering an “effective amount” the target disease and/or various characteristics or
symptoms of the disease, is/are alleviated or healed, or progression of the disease is

halted or slowed down as compared to prior to administration. Successful treatment
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with a high titer of RF (approxi mately 80% of
patients) have nore aggressive disease, wth a worse

WO 2009/0%@58n out cone and i ncreased nort aI ity ovePCT/RP2)@8/062286

who are RF negative. A patient éNIth ‘active rheunatoid
arthritis" neans a patient Wlt% actlve and not Iatent

ﬁ%{ﬁgr 1nnﬁ1éiﬁ% conﬁQe/lgt%at Oat%a 0 hrnt} Y f th e qeye fépn{éﬁq&qﬁ? gl.seasg For
_ﬂlﬁ_ﬁ)bm thefayn, tsloevifg é@\@ﬁl Oﬁredﬁmﬁg tﬂﬁﬁﬁaséoﬁsmiﬂt(ﬁﬁs of the disease or the

g]%(g%ss.. Su ects vvlgé_tl;l1 5(ﬁ‘ﬁrly ctive rheumatoid

PR 8F YéPIétO’EnI%B f‘vﬁaﬁ]’? a5 efteY e dTFRFret &5 Vgrsal in the
Arhtbink ] syﬁp%&mﬂedn%matmhﬁ%twﬁlo\&eﬁﬂﬁaa@(sﬁ Mude%g%rfthe
tthan four years, according to the revised 1987

BATRIErD distedrin thee089 aesdsoriAvaenicon Rdrumatoid M@&taﬁlﬁg crltﬂfla for the
lggs%aﬂgﬂgf r ﬁmaﬁ)ll(%gﬁﬂﬁﬁﬁs' Qth & eifo? Efarh 15:[ L 81?1{ praﬂﬁé gomt damage,
freat nent a prophylactic or prevent ati've neasu S,

bdrer deiforntitye baly @rasion, patny inflagvneatonpandsdystendowfiicdts assaatpd with

the t et i ¢, condition.or .disgorder. A .
bl AR A SEpRRLERy Bt SPil: bR SRRALET binfhpmst ancmia of
chireri@asieschde, after receiving a therapeutl c anount of a

CD20 ant agoni st u as a i ndi ng anti pody of

t he .11{5 AiagH cabplial EAPERiGaHY eﬁ%thwén%mt ipisteEedgs a “single

% O Ju v ﬂﬂﬁ;s?di@J @ﬁgedqia%too[a@ﬁf t\ﬁ@{bﬂh@ {RRHRIunt of a CD20
neasurable reduction in or absence of one or nore

aitagnisinich s CORH avfibedie theh rstdfteqiies indhe Bicrapawiéc treatment of a
%k%?ﬁ?sgasel:afch% ﬂ%hﬁtm %rtﬁlt&?s ‘isaa{dgrﬁgls%kecdeﬁsaem rée 1.v. infusion,
umat ol d art ritis, ose I'n nee treat
instchdidfadrhioseratdn eﬁtd&y) avirhdre tpheiad dmg&e(smsllmhdm ths therapeutically
chth vel opnent. of .t he di seas
AT Sarmgt0h Peut Gy SLRBARE: Bisiasr SelLRgeLdaktays gppeks
asrf. 0l nt damage or the progress of joint damage, is to

be prevented. Hence, the subje y have been
di agndBedCRL0 iRy it an@uh&le/&?Sérfaé?c{?rﬁp%megnlaﬁn%@psg@proteln with a

PoRA1BPAR A OF wbHSSHBICDS PIch i RERRA Bh ARHAES 8f GeatdF than

have mld or noderdte rheumatoid arthritis,

9(% of Beto}ls fionppasiphersd bload oh &ymarheicheigans €P2Aisrantessed during
&{1 %rwéelf ev%fé‘f)ﬁl%ﬁts;nlﬂil refnfamg %ﬁtl%ﬁﬁ?@@l?ﬂﬂ%&hl%ﬁfn A4S not found
se, is/aré

cteristics or sy
alh hemamstenh awils Hmphrdd pmgeprtmgcreﬁs o morned plkma delse 820 s present

d t [ t )

oifihofihats SR el BRe R it DR Bsh For A inthe
ﬁ@m@h@hﬁcl@de ‘Balyinhocpleaearittc@diffreritAtiosl emalcap aRNUBEF5". The
t he di sease. For%cgur poses herein, slo

d
€030 @ntigen in deytiibedh Ye IQ5rexapplst Gk apd 1«?@6&% 32@ egf%“r Repe2:81-
PAPAOES SNV AbntHX R LOYEBLT, é}% %f(ﬁ@)smg% 1187 $8)%8).as

arrest, decrease 0( reversal iIn
Synpt Shetesn "antéhadat &i uscdin the |btqa§est\&msn@ud qucrﬁqaay COYETS

knél)é’lgr?al %%bo%flest(ﬂl% &ﬁ%{gﬁlﬂ% 4tf1 ﬁ{o‘ﬁgc %)Hal.taﬂﬁ]?%cﬁg ?, %&NIISEG%%C

OoClation criterl a
aitéedick(€at bopeafic mhémdm); BﬂigErdhhml antibodisuatl asipodypfragments so

xa t,s | na bone deformty,
BEREC Uy sk BN piired Riiodi ot IS8 om o of f ect 5
assocCTh B oMida ad¥Biit§ oardh/ea@pgo bR @ifibsdiesoBhe Imsbentmn will
arthritis, includi n% Boal bum nem a and anem a
Bhgaid gldmgs(éfatg@ antibody t0 human CD20, more preferably blndlng to human and
other primate CD20 (including cynomolgus monkey, rhesus monkey, chimpanzees,
baboons). The antibodies will bind CD20 with a K4 value of no higher than 1 x 107,
preferably a Kg value no higher than about 1 x 107, and be able to kill or deplete B cells

in vivo, preferably by at least 20% when compared to the appropriate negative control
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The phrase "effective amount” is used herein to refer
to therapeutically and preventatively effective

W@rwans0268Thus, in the present mnethods of the | PUBERP10081062286

the "effective anount” refers {o an anount of a CD20
antibody or another CDQO ant agoni st that is effective
4 % {61? er?]l%éi( i roed\éll,en n?eqﬁée etlan Y ]a freésg%t .of \f gne or

ﬁlﬁfﬂJ@ﬁADC@eCW gpbptdt;@,&ﬁ@&wﬁﬁ?bhﬁtﬁnlstgr [rodosne ernbo/dlrnents of disease
characteri.stics .or onsg O t he I.sease, . I S/ ar
Hﬁttg\?tlfateéanospeﬁéa|e@§3/tg€ NGRS 08 LaSch#NiFRS 1Rk bedgwte §&VP%0thers

had ¢e@irb¥arahQWEeh AQMhn@%d OPIMEH R aih AuRlah @DA(Pbinding antibodies are
adm ni stration. Successful treatnmentfurther |nclu§

pisfrTedite aghicysaheseatiolpgisvkiinetinnsofuch ne ARG el oprent of
t he d"&l%ﬂﬁ)%g &%fneﬂfér B%EESJEG (ﬁtl{)]n ofa ﬁw IQ%tH‘MPb&{ gef‘nﬁrally the

reducing th sease Or sy sease
prtegn dgslimgnorofarighlepewos thefeof h dExdntpmsué ansbadydragamptsasclude

B TeECEH. FRE B b TR s A AR R Sinelssohaip antibody

motdcumde; aadym@lfisgcbEicanipd dissfolinéd §8m dntibbéy &@@ﬁeﬁtevvfse ds the
Anerlcan Rhﬁ gatoid soci ation criteria for th
By ERy oAy fragmentngli Ak tang p CAMP et cantigers ﬁecagmtl% pnd -binding

ﬁf%a i€ fragBéd lcosNRS bf e'ﬂ&rndr Qi Bhe %Wgﬁnd (Qférlfghg@ﬁé?ﬁ %Itté‘ole region
bone erosi on, pal n, i nfl ammati on, and SySt em c effects

dergoipiimtislf. wn-povaime asdviation lfr@ﬂhtéle &rldmgenithese o domains
%5&% gl!x gl_ygérogtlla{t)%rﬁgppgﬂggésb&% [Pr% e %P%t(f"ﬂ %ﬁglﬁ\) tﬂg ?031/1‘[1‘1]1)11‘[6

chroni c ease. ete t her apeuti ca
dicfaguiho vcﬂd afm']imk foraldtrgﬂfn shéing dnahsorefel‘ aitiggh binding specificity to the

i, |nfu5|o LS US h n.to mean.
oAb ERRE G ctemi it e P e R B R ket Ring only
{HZOCBRS kspeihG fok Bﬁlhnﬁlg:‘en? hdseat biigity 10 redugniddenapaidtdn€igen,
treat nt = of agt |seas§”gfuch as rheunntoi d

t%OVYeéa EREOAIRG HifY-e i . v. i nfusion,

' nSt e@ﬁ’e %ﬁmaﬁ{@nﬂbﬁhaﬂ%hh&m}mfas LYY 1REciBEErsRE LA b@ibody from a
dosages (smuller than the therapeutically effective

mmtlﬁtto)n of owissantie lly &pyogéngosepribadies.iief. (k¢ Bdtyidiat pntihodics
t
ﬁﬁ*ﬁ%@éﬁg@ﬁt&gﬁ%%e@ﬁg%glgﬁg%mﬁ%@%amea 11!0?8@% ?%e%t for

p@slsé)d:ﬂ,ltfeatant/sﬁhghnayoefrlsa ppriog pl'miueﬂlqn Q’i&hé( ﬁohbt@lbnal anffitaulydsuch

e su e. of greater. than cells fr
‘tﬂaéf ﬁ“{?rt’eePS‘iahB |%816‘8 P&P© S}Hﬁ‘PtB?rdafB‘? “Cltﬁ%o‘fl%naé t?%@é’ééﬂplcaﬂy
dlutudegaxeatttbybdp cemprisiet b pdgzpelbtmrﬁe@ttena@ that BiEs 0 Sarp@tf Wherein
ﬁpasna cell differentiation; is not found on human

dreelebinding P YpAIAY seAgen Wt% Pbteaefi Y BDIORSPHER! HFhdpm
ﬂt%lsEf%ctlcgmed éu%l@ fﬁ?& '?)tmcﬁ’ﬁg By epRias g@irue&ect%rh% p%?raM@rldf

as mal i gnant O her nanes
p¢lmpatda pequicnedisu déoreBampleptho syleetianempedss cangbe the selectlon ofa

E\ge:&gﬂé Ergﬁtl by uf%;l\ 8,r b S&BondNich g?g ?ﬂOI O-EE@E&%)%Q% @ghésgsﬂ]age clones

SCri exanp1e
Mt\ecorﬁhllnantF&NA chire8 11t sHoddd Hd @8RYsteottkthMathe ntleatead ‘fargeablndmg

AT Sy S TEGE AT R M de SPEgh Rk dor e arEer
we@hdnizaht Yar€@Waidng sequence, to improve its production in cell culture, to
reduce its immunogenicity in vivo, to create a multispecific antibody, efc., and that an
antibody comprising the altered target binding sequence is also a monoclonal antibody of
this invention. In contrast to polyclonal antibody preparations which typically include
different antibodies directed against different determinants (epitopes), each monoclonal

antibody of a monoclonal antibody preparation is directed against a single determinant on
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nonocl onal anti bodies (including full |ength
nmonocl onal anti bodi es), nultispecific antibodies

W@ 2009/040268 speci fi c anti bodi es), single chain aprCT/BPWI&662286

and anti body fragments so | ong ﬁs t hey exhibit the
desired blologlcal activity or“function. The

bl a(,)I!ltP Vgﬁ ?cg(ﬁttl?llrvllvt:ottﬁ?l? %Hetc:lgecltc% onog]Pn%h np g%(fy %g%a)}ratgogns are
lﬁiu?iﬁfagéiﬁ%(ln thliD ﬂeypfeetfypfcabjz yndmnmlmﬁgeﬂ oy btheaimangogéhgins. The

B e B TP g T O Syt om
QivREnGH %th%é %?:né’odﬁ popLiMBoRbf ARILBHBE &M NAR td bX cé-&tt%ed as

pr ef er abl val ue no hi gher than about 1 x 10

EAHIT g DA 1@“@@ okthelantibodydpy awyerapicudar nacthayl. \ﬁquample the
RLSEAE 2R LY ’Lo bE 3Sdd 1%%{8% e%{HJtﬁE gfjes{; 11&\%?1 on n Mmay be made

appropriate negative contro reat ed
byle Naety afitdchoidyes, Bcbelidg, dtarmxempb:nthedrybhéoraa mesholdt(e.gf, Kohler et

ecreamo 1% Qe sibt R B39 G LeeBo PP, o

@ﬁ@ Harb@pE@bcfrat@r}elr]Ife% Lad cd. U98s); Clasnrdr1ing endn s MeonRYonal
ers a

d he .
ﬁtz. %égldfrée/@ ﬁ%@dﬁf?ﬁ?&éﬁ%ﬁ%ﬁ%‘@%@gf&%ﬁp fll§8 ]g}xtr?t:‘l?g‘&“éaélt DNA

Aol BLerd eduls) pachi 1%94 Ahesenbiipkoaispal HRsbLRN e, ¢ g,
such nprise a or | ONn

Glichschur | Syt J5AOTE68Y (| Ganvaksyt el ot .Bg@ln 222:581-597
DT SR L AP L EPoRD PR R0 SRR BB “ana v
.f/mm&‘lp(ﬁdllﬁﬁmD%(ZOK)ﬂ};@ahowmiP;tdeesAcsd dgl. é:%hai n

Rl RRE 558 Gy AT SRS, TSR o132

€004 a8y tdehRPOEIBS fdﬂ@t@d’ﬂlcﬁlgﬂmﬁiaﬁ%r ihuﬁl@ﬁ%lk@hﬁtlbodles in animals that
@ntlgen rgﬁo nition and - blndlng site. This fragnent

JiaEp gt thg |hH€\an6mn%‘ﬁ%g1HE‘é‘W oCLAEeBFRENCPEiRE DEMAN N
ML ARSI RGL n@ | WOOTYo8/229053. 09121 BR134096; WO
associ ati on. fo d|n of these two dommi ns

EMRNEY7855 WO h%émﬂé‘ﬂ; é@ﬁ@omfl)@sﬂ ¢ Bracodpd. darshS¢ir bt Yy2551
h tat

ﬁ@?gJ o%%@itégét dif ﬁi&m%’gz%ggﬁ e2§8 é??’ﬁ%“‘%ﬁ%ﬁ%‘%g&%ﬂ FUESy

Bpecid.] =i 1998); . Bmentm:ﬂys SHRIRRNLE, S696R28NS5 A9, 66@(2&1 of

ERRP e it 1 PRV 2R g R SO by 206

5.8698D5; 25?6251126@5 [6d3.a05; @@5 66l JllsoVvBlkadr o, BRYRIChRology, 10: 779-
affinitg than the entire

i ite. Th
PR OB L Ranbsta e fodyiirke3 et Aa6 ap £] S0 aison Ve, 368: 812-
8 {1098y FighRd@: ROPVL AL Eﬁtegfzno%';gﬁ 4 @%45@@ lyﬁl996) Neuberger,

honbgenéous anti bodies, I.e individ

Hatir b Bditechnelogprlids 82\@(198@) @%hpabqr@ﬂnchH@szaddmew ARev. Immunol.,

[ the sane epitope(s), except for possible
3ggkg%t@9? at may arise during production of the

nonociamatiosa tfiapmdyts” sfithh G40 Eindiag getiterdadsl of t]hremngltlon are those

Frr es%ﬁ% f}i’jlpfeﬁ%ﬂl {jlgglrzzgtﬁm%q Wgﬁﬁu%&gggelgﬁﬁéage affb nltyy as the intact

ﬂﬂl' Nﬂ@ﬁ&ﬁcﬂ&u@ﬂ@@ﬂﬂﬁcﬁ it afd Qi c@ ah BSHHO blolﬁigﬁfaead’ﬂlvitbencludmg
t ar get - bi ndi ng pol ypepti de sequence was obtai ned by a
6‘?%‘%@@313 e¢lksrasim@pyrge &Y 1n vitro or in vivo assays such as those described herein.

The term "variable" refers to the fact that certain segments of the variable
domains differ extensively in sequence among antibodies. The V domain mediates
antigen binding and define specificity of a particular antibody for its particular antigen.

However, the variability is not evenly distributed across the 110-amino acid span of the
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the selection of a single target binding pol ypeptide
sequence froma plurality of polypeptide seguences.

wo-098xespl e, the sel ection process can be thePCT/EP2008/062286

sel ection of a unique clone ffﬂg]a plurality of

cl ones, such as a pool of hybrTdoma cl ones, phage

SRR Bt TR R BRSSP By s o
ﬁr;ﬁﬂfn_eb_erld‘ ngpiohe (FhRad) €1 £80 ahtifio Loidygeberatddyi shiprt@vegions of extreme
affinlty tor the target, .to, nunani z tar get.

Wiﬂﬁ’ﬂﬁéj C%‘lﬁ‘d‘u Dpevants FRgIAY e that %reﬁﬁﬁh%-ggiaaﬁnq #idslopg. The
GathdbW ®mdifs 6RHUGE hbdv§ andMEROSRMsChatl cdfiprde\ur RIS, largely
create a multispecifiC antibody, etc., and that an

adnpitibg d\B-gheatondigngtiomecoantctaddry thegedwpetyanahilagegions, which form
Fe uence i.s alsp a nnnocgpnal ant i oﬂé OL this

ORDe FANSFINg ANE BrOmeseSJOpBINg PRE % the Resned gipucture. The

Wﬁbie@@ﬁp%h@ﬂcﬁ ¥iRdig &elné1d Bekeindidst SF&Xhity by the FRs and,
anti bodi es directed agai nst different determ nants

pétpithohpsyvariable icgiomoleo i othert dhgiel gorstibete o thedbmmion of the
%ﬂ[geﬁ%%i% 8%%%&8&1&?@9& @?att gﬁala}%%p@@tce@fséra%n% of
eterm na onan antigen. 1n additi

bpmandlbgicalnterdse SnoRdcPubhiaHeahh Sbiovdle, Diatgeal &tstionss afitéealth,
dyan (Q, that the re.typically uncont am.nat ed

A5 rhe P ir oyl Diisonngte S inaie firepYo Rh s Sfian dnding an

hittho@@ ke sn dlifyes Nak aehibit vefiodsharearl ikRAYnaSudteisMrticipation of the

obtai ned froma substantially honpbgenequs popul ation

ﬁﬁﬂﬁﬁymbﬁﬁﬂ@§yd@ﬁ@dﬁgfﬁg¥b¥ﬁ%@ﬁx@ﬁﬁéﬁpﬁga-as requiring
produghd fé?mo‘fh%q%é?@ar%ié Ilk%gﬁl)}’l” R¥heR ﬂyedg&'iéih %Fblg o AR BRHo acid

For exanple, the nonoclonal antibodies to be used in
mssloesiaimmenibedy whishprerspransibip/onntigennipdibe helbyisyvagiable

Kb iale Bl L ERRAL 4o b RS ol R nayid B gumining

{h®7B)or “ERR qwgetroahd abdnt tdsalite?4-3A(LHD60-866LY) Marigad7 (L3) in

{5 0 gt Sl 1B SiUoh Pt 8502 i e i abat e
kly, bg RS 0B BRrt88d of Knfth&i®)bEEal INetést, SEPBA)Public Health Service,
reconbi nant DNA net hods (see Pat ent No.

. 0., US
VS S A8 i BeShesyas WD RISE3Y) 94 o g rpidyes from a
ps, N oL 24 - % 1 1] t
5P 0 S LS8 (SRS g, v
REP2Bi16), 52835 2) 20696101 (HODi)the NedChothi and vl HpbBiol

)69, ¢ ~1093 (2004); Fellouse, Proc. Nat. Acad.
é%?éé%g%?g%%ZéA): 12467- 12472 (2004); and Lee et al J.
| Munak refdetdhodsrdB46d “@)nserkh®sc@endec20049nsemnd V domain sequence
t echnol agi es for produci ng human or hunan-1i ki
gﬁﬁi%’%@%ﬁeﬂwnaﬁ ﬁ%éwe%% CREVE 1§95 heggmigp Cigpseqyaces of
TR ik AR R S QI Bulin VG A b 16 ke HRNQF uEREQ IBAGd M Bde comparisons,
i mmunogl obul i n sequences (see, o WO 1998/ 24893; M%

egompBanoBicloReld sESaTs Spcqpbla@lg%/ domain ampk gads fhatsare a

Sy B B 06 e L6580 156y Y 50 B A it

BI vogensswek padpardde alhei dondaiBis ™ sequénd3ddcl QB?DE}VIG ldnfﬁknown
Pat ent . Nos. b5, 545, 806; _5, 569, 825;: 5,591,669 (a o]
@%}P@H&P}ﬁdsngs%ps& cByor affipity 097/ 17852; U S. Patent Nos.

5, 5451 Bferiet AftbodRE (immunoglobulins) have a portion of the heavy and/or

light chain identical with or homologous to corresponding sequences in antibodies

derived from a particular species or belonging to a particular antibody class or subclass,
while the remainder of the chain(s) is identical with or homologous to corresponding

sequences in antibodies derived from another species or belonging to another antibody
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5, 569, 825; 5, 625, 126; 5, 633,425; and 5, 661, 016; Marks
et al, Bio/Technology , 10: 779- 783 (1992); Lonberg

W@00al0402b8t ure 368 : 856-859 (1994); Morri son, PEEP2088/062286

368 : 812- 813 (1994); Fishw lg et al, Nature
Bi ot echnol ogy , 14: 845-851 (1996); Neuberger, Nature

L ESIRTREN, ik RS AR i PGS SIIBEGERL e e
'de]’fétim@ bioldygtal betagtyail. S, Padént Noe 4 BDBG6 B amﬁngrr'ﬁﬂﬂi bhddiresc. Natl.

0 e inventjon ar ose fragments that retain . .

Bt %ﬁlg US4 e oo @%@% ﬂwfraimegi a{lﬁa@dyélﬁéw%fﬁﬁrﬁpﬂsya subset of
asndehie ahteds full length nolecule fromwhich they are
derived and show bi ol ogi cal activity including o

depl etflwgamzede fpunseaf nosdumaad cigy muying) pitgogics pre chimperic
PRSI, AP SRR SE i LS Mg
Févethe aroisapre hdmasized adibofles asxttuamsi ivahynoigtobs Bupu@emgient or

anong ant,i di es.. . The V donmmi n nedi at es tigen

TR AR Aiod fur i Bty PR B R T RhER pf e iPiont are replaced
By b ey ok iabRiregios raduek ﬁ;@hﬂ%n@mh@l@@mspdebb%\/@d/cﬁfor alﬁtﬂﬁ)dy) such as
variability 1s not evenly distripute crossg the . .
ﬁlfeseaﬁ%tnra%%é PHH%TE“HH“B&’Y%%VP e da%awﬁg@ﬁ@% Hay, and
ERci. T RGLRRSnGARSS, Hv Bim&@RErEMEh mg%?a%ef@mlf éheslbuman

stret’ches called framework r%glons f
apmpe deliudie asersalegedbly byireshondiag nerehioae rasfduext Fusthsrmore,

Cohid ity o > o . , ‘
K354 L i 0 L 0 LR i
aatbiodg ohesthy damat dntiddy. CHesaisoddrhticsmpe imade foofurthéiRsfine

oitBE Ne oDk Sish e RRR PRk Bt FRRNEA By wil

¢ tsuBgantalg all@f&ﬁl&@sﬁ @ﬁ&&&d&gﬁg@ilmw@méﬁa@h ddrht&nsﬁ in which
-sheet structure, The hypervariable regions in_eac
glhay # éﬁaetlfﬂ& dl Qfdb%bﬂ&rvqrw%[q lgers GorsRaRdtty thope phe nerRguman

ARdund¥1sBulihhad RURS SYREdnBRII L all §9IRNIR fhRIM bREhOI s human
chain, contribute to the formati on of "the

anmboegiobilindiaurnse elehawish i b extiiens niaselacidbanc et mafe, amino acid
SR O P L 8L ot 58 o Bt

etht FR, arBeipivatigap nvide tahIOih)the Hidheinc ambsinghnt Ldbamj msmore than 3.
e. not .involyed directly in.pindin anti bod 0_an

ThE nBini-gt ey SiioRSl Vs BrPopis: Ault pamet obfen

asmpaddldilipabhaintatgibh €F G NiybieAIy thaho Bk hatimeeqpidinh. For

cellular_cytotoxicity n1"E¥pervariable

ADCC) . _Th
fsticohetailth 8se J@%ﬁj@fﬂéréﬁ(am Je'?%Z-g%St (1986 ) Retbmsgan g al., Nature
5$8584850 Ofoga) aANPIRAAMNIODhSALA. 588 RIBLY6R 1568)

ant'i gen-bi nding. The hypervariabl e region general’] '
conpr i sedn@badyo ‘cisriar fenstiduesrefar dentlaost dimpgiedtreastisitics ptiributable

HEE T 080 s S0y ASHIELIBBI, vy e o

VL an andbadyo tand oy utithB the3 siitoHly ) isotHk. 6 Exahip)esamantibody effector

BPgtein el FokinGdbecain RipSrade: densheEd by Fo receptor

blgainkh aﬁﬁﬁddyc&?neﬂ&ﬁ{t QBRImddnaEd yiorskicy H‘EBC(?,, phagocytosis; down
S

Bet hesda, MD. (1991)) and/or those residue roma,
regulation of cell surface receptors (e.g. B cell receptor); and B cell activation.

“Antibody-dependent cell-mediated cytotoxicity” or “ADCC” refers to a
form of cytotoxicity in which secreted Ig bound onto Fc receptors (FcRs) present on
certain cytotoxic cells (e.g. Natural Killer (NK) cells, neutrophils, and macrophages)

enable these cytotoxic effector cells to bind specifically to an antigen-bearing target cell
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"hypervari abl e | oop" (e.g. residues 26-32 (LI), 50-52
(L2) and 91-96 (L3) in the VL, and 26-32 (H ), 52A-55

W@ Rivp/osme8 96- 101 (H3) in the VH (Chot hia and LBGKEDB2008/062286

Mol . Biol. 196:901-917 (1987))3 As referred to herein,
the "consensus sequence" or consensus V domain

se nce | i ficial .se e d e »
RETER s P At ko P B B b Ui ofs cveoroxic
cetiuneighiebabsb utslarieqlited forgiuoh kik@gentas prlﬁaﬁyéd:ebm for mediating
t hese conpari sons, reconbi nant nucleic acid sequences

ARCSAiNG ehe cupersiEPR bRy wbeTaas MRBRCYAISE RrEdRSEHs ligYRIT and
E(l:}/maﬂe PSC uepe%sglﬁ%gfoér\élgﬁ%p{)r M tl[] elS Eﬁémr\}l\%rrlzeed pl}lg"él%fée} {on page 464 of

Eaeetapmienm@s Aing EREE mmﬂaemsmz P@@@) any aé@e@vxmcc activity of a
antlbody blndlng specificity or af
BRtSCBIS A feBterSShrAE gliEo A PRS ) 2spray sUG wh@t 6%061960& WeUS Patent No.

H8ay ¥62BH5Q0 1 hghtaydfiaidiobdent Usal Yrddiordte11f ‘Pdmslu@lg Q43ys include

to corresFon Tng sequences I n anti bodies derived from

perfdetal c blomd  gpesingslear dsdb oiBMEt oind Pateiab uKdker (NK)  cells.
Eﬂnka?g%ﬁy,cdr%ﬁgltl{ép?lﬁg ?\%\/ﬁ %C%\\gwh% fﬁ%% %g%é&gﬁ?dofqlqt%fespﬂla§ Bg assessed
momwaspgndnmgmﬁaqUamdeBakm,anﬂwbdﬁkbsaﬁﬁr(mﬁ&shnaﬂ1PNHS (USA)

ggéggé?ggg@'es or bel ongi ng to anot her antibpdyc!ass

as well as fragnments of such anti bodi es,

so | ong '&Sc &&'@Yorﬁ%hi TR deberitds aire@ptoRitiRlt ®@ids @ the Fc region of an
act|V|t Patent No. 4,816,567; and Mrrison et
aiytibogy. o%he R%ﬁfqrredﬁf&gdls agafivessaugicedusrndsBs Yiqrsgygry a preforred

Furan zechidbinB oY 185 aﬁf%ﬁy he %@rj@ﬂla 'réceﬁto?}mﬁlq{lclﬁ&es receptors of

chineric anti bodi es. "Humani forns of non-h
{te FgyRI, MayRIhednddisyR B shheklsmsemclmkingralllehtamrlldmmhndalternatwely
whi ch contain m ni nal %%ﬁnce derlved from non- hu

PIHsEh Sy M thqe qEgRtoFsH g c trecé:g];qrs ng IEP}Z%I&A (an’ actlvatlng
%@%@t&?’g P&g 1?1 t‘b;ﬁa'mhlwg ge%l §t%fu at?ﬁcé %? K S?]!él%gll arfino acid

ﬁeﬁl&blﬁjée ﬂlaOEilffeh grlﬁﬁﬁllypﬂnaﬂé cﬁbﬁairﬁi@d@ﬁ%ﬁlsbhereof Activating receptor
hypervari abl e regi on residues froma non-human_speci es

Fadbr comeing 6@}‘?@%0?&%01%5@@@6 bagad ackizgfisny meif ITAM) in its

ﬁ?&ﬁ?@&? d%ig}?gla E;@Blgé C%PEOe ﬁéh?ecgotngﬁ 5 glflh%l}}r%receptor tyrosine-

bdseeikioh a@ii® N TIIRIn &yt @ﬁnl@fdohﬁﬁl degREView M. in Daéron,
i mmunogl obulin are repl ace orrespondln non- human

e diggsmmpumol Heriierid? o A gtch and Kinet,
SRR RAEAHAIAZ7901 090 B! Cafd Pl Oftzovmuh&nétﬂsdwﬁsmm94) and

ant 1 bod y or In t he donor antl hese nodi fications
d¢ Hamrede/ t 0 lfalbr Che théthﬁ&Qfﬂtll(b%@) pihdr dicRanoeuding tthose to be

%%Pﬁ%&fjmqge tu c r% )énco e%lbgl tPe Ee{ﬂ% "?ggﬁﬂér%%d "l%%tt&%? QIXO

| Se substanti a ast one,
tnyhldeﬁtﬁeylebmal rmwptcﬁb]Fceer mmmg responsibie €dr the tralmfer of maternal

st ant | II al | | 00
B Rre hBioGutioedl of arHBRE WmahT | HGhSET b ¢ drfemunol.
24-baor1wypstantially all of the FR regions are those
of a hunan )
WO000/42072 (Presta) and WO 2004/056312 (Lowman et al.) describe
antibody variants with improved or diminished binding to FcRs. The content of these
patent publications are specifically incorporated herein by reference. See, also, Shields et
al., Journal of Biological Chemistry 276(9):6591-6604 ( 2001 ).
“Complement dependent cytotoxicity” or “CDC” refers to the lysis of a target

cell in the presence of complement. Activation of the classical complement pathway is
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i mmunogl obul i n sequence al t hough the FR regi ons may
i ncl ude one or nore amno acid substitutions that

wo ppoveedi ndi ng affinity. The nunmber of thesePEIEP2908/062286

acid substitutions in the FR a%‘ﬁ typically no nore
than 6 in the Hchain, and in e L chain, no nore

1nht1at?cf‘lgy ‘;Lg%n}(f’l 1o fL tﬁg %r%? %it)mﬁglg t OP {heonal oe%renkﬁpfstem élq) to
a0t (oﬂ' tag alﬁp’toﬁﬂfaﬁé suHc}aS$)Qalhlbb{ aﬁeﬁ@hn@fo ﬂheﬁl laﬁ@mate antigen. To

I muno ulin. For fu er details es I
?\ﬁ?%ﬁﬁ@g@%ﬂm@? 2“5‘?‘5‘0‘% fﬁ%& aSEe 6ﬁﬂ%§rﬁ’?s‘éfﬁ’eﬂlm ?}Rlézi goantoro et al.,
3 iniandt I28nb A998 163 MDA B8 Bo pdetirned P Struct. Bi ol
2:593-596 (1992). Anti body effect or functions" refer

t o t hBelgpetisk agiiens Wat@tailtvﬁeﬂuFégeaw A agis] weqpenceh and-increased
e R
W@9D/$ I 2anthi boutgnts ©6 tkmpepatmmhemooﬁ alarspedaﬁdglly incorporated

t f t i ndi
b B aREr T F opokrbpt G paidhdupispnafhgn 788 )
ant i badyakepanidedy” is ah kntikdiyahektretdetind)ehdt Vs fARBRzated to a

hag yt osi ; dovvn regul ation of cell surfac
Svtge%mp cgle. BIchEp B CYOERE BIOYCLY- 4198/ MBSt pdiolabel.
aCt ' Vﬁh"‘%@latedA@hh is Gﬁ@ﬁﬁfjﬁﬁtb&l@ idehﬁﬁgd ﬁ{(?s@parated and/or
cytotoxicity" refers to a form of
g rek freim aycqrmpqmnthf lisaetusaledvirenrpein §ostenungng components of its
0
J{ieﬁﬁredﬁ)g 1%%3%1{; \ﬁﬁ%)e ln?aé%ﬁ?% ce 111it@11nf561r35%'%h (?]1 %ﬂo%tlg 8} 1!h§rapeutlc uses
fmct]ud)qlthﬁ)gég)anémm?&yl mcltldh@&riynms dtoomoneseﬁﬁ(b@thﬁrproeiﬂasedw or non-

bi nd f b t |
BB BER IR 1 rp et L R ARER G pihelad S pepBrndd e o
Qx@hﬂebﬂtﬁh i@s% W%lghg@ff eﬁﬁﬁb@dyoah@ cit(‘etéirlﬁiuh&i ti}f_l}ﬁe ab®ry method, and most
e requl re (0] SucC I N e ri r
fqr% Y8P¥ﬁ€%§g§?Vh'@Y mr@ét etk cﬂéﬂleggee Séﬁ&%eé%& w”%n%r feast 15

Rl dYes ML EATNATRR ARWhESarRhE LERSNEAR! by T&d spﬂﬁﬁjng cup
FcgRI1l. FcR expression on henat Opoi etl c cells is

saqueratorz eti(3) o rrpogengity by pRGeP AGE vaflciRgdediethomppireducing
ﬁk@gﬁdns ’%Qﬂ o%%iﬁs%é Fr."ﬂégg’ rgfegé?)?yi, %ﬁve(r Jsga%}) Isol-gl%dad‘ﬁﬁﬁg‘(gr includes

acti v er est,
ADGEGtibedyay, szt& mﬁhlm&cd)ﬂnhmante@d:ls Binedati lnasUSn@atmmmehknf the
362 or 5,821

2i0dy S Pl e B g T Sl BB BRAL PO sty b isolated

tody aN 68 pedpaai byeak ﬂe&st(d?ﬁg&} ifisaébnNagpir al Killer (NK)
cell s, Alternatlvel ,. or additionally, ADCC activity

of t heloipsidamage 16P5qdﬁt1él?eel§934?é§/5@8ée %@sré&‘gss@ 4aﬁla‘8F%Pamal or

é‘orﬁplete' d%st@uc@f@h@@hn of GHGH? n?o?e% 1ﬁ&lﬁ8ﬁ1@§ﬁ‘éjcdtﬂectwe tissue
nes et al. USA) 95: 652

eptiloge, vdrere @aémged@@@éqs lstryctaral e@@pt &mctmmt dmmyfta@y cause,

‘Qf Lo B 3R BhnRu Wbl F SFE BN TGRS e

hmltamtm yhincdunivign dssoantddgGtiaot tebdtyg ﬁanglaﬂmmm&ﬁg dintr Jiscase as
inclu tor . of t RI RII

FeG e pon-SiEragEaao M isPnar dguaruer o S caed Brgrample. an

altbRimaid digdaye Shiag @tpuk @& BB siteniib @ reﬁﬁﬁfﬁhzﬁbﬁls) Re@rlid (e.g.,

receptors include FcgRII A (an . "actjvating

acute and chronic arthritis, theumatoid arthritis including juvenile-onset rheumatoid

arthritis, juvenile idiopathic arthritis (JIA), or juvenile RA (JRA), and stages such as

rheumatoid synovitis, gout or gouty arthritis, acute immunological arthritis, chronic

inflammatory arthritis, degenerative arthritis, type Il collagen-induced arthritis, infectious

arthritis, septic arthritis, Lyme arthritis, proliferative arthritis, psoriatic arthritis, Still's
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receptor”) and FcgRIIB (an "inhibiting receptor"),

whi ch have simlar am no acid sequences that differ
wW@eioansa2b8/ i n the cytopl asm ¢ domai ns t her eof . PCT/EP2008/062286

Activating receptor FcgRII'A cogpfains an inmunoreceptor

tyr03|ne based activation noti (ITAN) inits

c.d Inhlb tin tor
e T S o T T T B
defoirharfs) ﬁ_derthrﬂilSIChi:bniqatlﬁﬂheﬁﬁifﬁﬁcﬂmmn(s,&ﬁend}ﬁuwﬂiW‘thﬂltls
i n Daer.o no 03-234 97)).. ...
piliegein gl %ﬂg% %Pwélﬂgéﬂ%ﬁifﬁé/fhwm 3 m@ym)

H¥umaad a&oﬂﬁm%dlé@a%%éoher GapelA, @Ignﬁtc,anﬂ gpauﬁﬁérﬁﬂsva Réfent
4:25-34 (1994); and de Haas et al

. . Med.
szendmp R A(IBosng ytmet Imerd o Y%ﬁ@lllllim wglmon@@ef hr@%er Felty's
SRR, SO A 1 S EEBID SRRkl S

heme@bwnmxﬁsRmmuMhswhh&@%responS|bIe for the transfer
to the.fetus, .

e 5 Qb S Pt g o

ﬁﬁ)s&ﬁ&s(tﬁ&%ﬁ . suypegy &g@a&z tﬁd’igﬂgﬁ@ sy8foch MBh@ BAAA B3k treated
owman . et SCri be anti ody varl nts Wi t
ﬁ?fﬁl.no\?élés w?u 1%1‘1‘ff csaRtanseh Hiah @uﬁpéeSﬁzeﬁ@imﬂpéO%H%rﬂOW&rregulate

Bpﬁfﬁﬁrd@@ﬁe@pﬁntfgeﬁ Ekﬁ@ﬁsﬁcﬁﬁ %r AaSk SROFHT a@ﬁkéﬂé Examples of such
I ncor porated herein d¥ ref erence. See, al so, Shields

agengyl inclgdg2@alinqyp-agy! @gqs@‘amedcm@m@tnpy(see U.S. Pat. No. 4,665 ,077);

gc?r? gtgl)o‘l(ﬁé g&n-%ﬁ%%n{;%%%lér}l%% gﬁy %Bc?ﬁ)gﬁn&g tllrnus

cytotoxicity' ysi's o a target
gkabdworrtmccndsesuph esents | of aklosploamenti-inAemimaatry egents suches a

DX San PR BT L BSR4 & SERahbingecentor
SitaEEst | rﬂl): ah&galﬁlhﬂs Bogh Buzhtblopkine oapREofichalag mofetil (MMF);

bcl.ass are b tao their cognate ant
sklauias egﬁ%% At C¥Q %é@q}aaﬁ de; pregprerylingy ar@zaf %%@one

g/eﬁa%lhgﬁﬂe £@h§ﬁ%ﬂ£ﬁ§fb§%ﬂ@r&tlgénsahs desribddTHUNS! Pat. No.
t hods "20 (1996), may b perforned Pol ypepti de

$420.at)s aw—motamcem@bod%s foe Il anhgans and MH G diggenaiescyclosporin

ARl ELR A R SR ERE i Ferl Bkl SOPARlebhichiPioes. ..

filednison, ere:tlgllm‘édmktdsma }11&11L&hlﬂ1g ﬁOhUI—M&iDRIDB akthylprednisolone

C|f|call ncor por.at ed ren
SR bt en ERXBR RS N o B P S s
ﬁl%ﬂﬂ&):xaté\(or@lad?%db@fﬂiﬂebﬁgyanti—ﬁlaﬁﬁamgehﬁcsd&h {PhINBEEIS and
defined) that is not conkugated to heterolo%ous

hiregnahorogying sulfasalegipeoleginemigs; @it %m%trt%%ﬁrls S gjch as cytokine

LaoRleaBe byto e Td3RoRhfcho dRRANQHY s hiti- G f&rBALIPARS beta, o -
been |dent|f|ed and separ at ed and/or recovered froma’

gunpe nehbodyds, itstumarmeerosie rquwrdﬁﬁ%talp@@ntlbcvdlwdmﬂmmab

f r L] r -

RERACARED Mrpbbhahef B SREL SRR B AR Elah oo ani-
UBl@sbetantibodics nintibiodylculand (ﬂlh—}Z) amcHodibs aad 2R, 2 receptor
aceous t ei naceous

B 10G08S: S Bt P a NS raMD Cor RGeS BOGP AT an-LPA-1

heivedlekf 1h@1dd1&1é)anﬁiCDl la and anti-CD18 antibodies; anti-L.3T4 antibodies;
heterologous anti-lymphocyte globulin; pan-T antibodies, preferably anti-CD3 or anti-
CD4/CD4a antibodies; soluble peptide containing a LFA-3 binding domain (WO
90/08187 published 7/26/90); streptokinase; transforming growth factor-beta (TGF-beta);
streptodornase; RNA or DNA from the host; FK506; RS-61443; , chlorambucil;
deoxyspergualin; rapamycin; T-cell receptor (Cohen et al., U.S. Pat. No. 5,114,721); T-
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greater than 95% by wei ght of antibody as determ ned
by the Lowy nmethod, and nost preferably nmore than 99%

whgoonesght , (2) to a degree sufficient to obt aPCI/EP2008/062286

| east 15 residues of N-term nag or internal amno acid
sequence by use of a splnnlng cup sequenator, or (3)

ho e elt under C ]
R Rl PR el aak ek B B 1y wo o0r11204:
mhe&zey,a%yre 341: 482 (5189);mnd WOl A GEd 33y BARKYntadielistdesh as BAFF

nt| in Wi t reconbi nant cells si

168 AR g HE?]‘il%?ndt%é‘ﬁlpa“nﬁqt%‘i?&iﬁt%&?fafﬁ‘(ﬂ?‘éﬂ see ﬁa&ay and
m%kdwm IWihoMOB: 108-Pe8L)) bio ngél arg@ﬁﬂs ltat Ml &Fith T cell
i sol ated anti body will be prepare east one

b@lpfrrfsl‘lg;atsb ditehas apti-CY WPeRﬁ@rmq*@ﬁ'@QXQwadl(ﬁmﬁé) including
ﬁgﬁhnb}%‘i‘e%% holehsh fﬁﬁéﬁa g%[‘%fr O a@aSEzé/?c‘e  D61:1328-30
c o np p o)

estruction to one ‘or
{1608}; Molianc¥ abli.h gjmmheolc dﬁiﬁheb470v&§) (tl 9%5)01 en(hﬂﬂfLAdrligl (Fagk et al.,

S5 BTS8P Bt O] o o

ma@m agéhaiginanosubpspeed ddcaglHeyein ﬁncgl allsdﬁaMNRIMJ @uldlh as
tation ] Ol nt aSSOCI ated wt or resu tin
F“F TEHAE- aﬁﬁw&ﬁwﬁd RIW%FGE'J IQEWERSURRTSRYY ¢ agedits herein includd

BRI HRp RATEL, ‘éﬁh()rdr%d&'il Sa88&5 e, Mhﬁoﬁﬁrmmm d@&hotrexate
caused f or exa e, an aut oi nmune di sease SUC

| upus { eExgmpl éiﬂﬁe@sermpql@lég gntivelieRmatio dyugsapt HPMA&DS
%u%re |h?’81%§ aoﬁ@gln%h§u?ﬂkﬁa 4 Bidildi®ats hﬁﬁﬂ%lﬁlgg ctanercept,

Ny | uven g@-onset rheunat
mlﬂnhmab i(slps praV emd $ubciitdhaya niwtlotexbte), |alzathlo¢)ﬂ1h¢l,)D pemcﬂlarnme,

LS el AL BBHnFBRER PR AR, LGOI Shotaing
tyﬁmoh@egA@ah t@itd ich¢lbSporiab, r@&p}@ldca&daammlﬁ MY(Goodyear and

arthritis, de erative arthrij

coYqrEgan! ﬁﬁadgfé% Kb P25 %%4289%»019%111%% Al ang derivatives
#RRIEGr@r Ardtirs&d DMWARD M istm&hon%x%é ferative
arthriti's, psoriatic arthritis, Still'sdjsease,

ver t eBramplay efirioniskcroiget ansiainflammatasy deresher YNSAIDs” include
%%Fr?}g'r ?ﬁﬂg ]?cgr'ilg qlc {anfbﬁgro%& ?15%61%1% f&eB%{rg%s 1ndoHlelﬂ}aic1§1’, sulindac,

rea art
ot oqda pherhy lButbdomict ahslpfeemad: rkegene fdedcadiytate, andfbmantic s¢id,

PREWRRE b R RO e bhS CO T Bl Hranb i celscb T

EMEIBREK@ 45055(‘4%& lp Ryt C?Vﬁ-ﬂﬁiﬂﬁloﬁcﬁmm\yJﬁﬂM -fy@aAsA1-y1)

i ncl udj ng but not I|mte to vasculitis

I@%@Pkfowmrf%mayiegwgb RRESTRA® )swg}wns(l\éﬁﬁéﬁ?@ﬁs&% 253035
F@l bké NHIREmS R AR IR Y6650\ ¢ $RAD R BohAR 1§&&cﬁﬂg &1 and derivatives

mted cutaneous vasculitis W th RA term
therpefirves u Bpaferalyy den gerspirias napsextnh émerqferf, drdogufithasat, or
{Orﬁgét%?y refers to substances that act to suppress or
mask the i mune system of the mammal being treated
her ei Bxaniplesofontegrin mmhgtd&stsulbmtﬁndies' lidnah irsodyaferadish A- 1

cytoki ne producti o ul ate ar.,suppres

RS D b S SRR A s R e o AR S Genentech, or

ﬁi@lﬁ'ﬂé ¢$nt@§rn§zﬁﬁfbodﬁ QithSas inaGlliketab (ANTEGREN ) avallable from Biogen,
m no- 6- aryl - 5- subst.i t ut ed r| m di nes i}see

fvra@azamchczupk@esla@me deﬁ&fﬁl@ﬁé %%3/%%1 PLin ?Wé%%ﬁf;ﬂvatwes
A0 NSM PV BRPSIREEUVD 2002216800 BMEWO 2003/53926),

phenylpropionic acid derivatives (WO 2003/10135), enamine derivatives (WO
2001/79173), propanoic acid derivatives (WO 2000/37444), alkanoic acid derivatives
(WO 2000/32575), substituted phenyl derivatives (US Pat. Nos. 6,677,339 and
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gl ucocorticoids such as Cortisol or al dosterone,
anti-inflammtory agents such as a cycl ooxygenase

WO pwblos268 , a 5-1i poxygenase inhibitor, or a PCI/EP2008/062286

Ieukotrlene recept or antagonlsg purine antagonists
such as azathloprlne or nycophenolate nofetil (MWF);

B4R, B RISl AR USRS ROAD08, e

dmakia pbn@epﬂrd(és AUBLOAIE042268 Xl emtitiode to hIPhALbSta I?ﬁ*ﬁgrnh\IGEP

SR el Bl B g e

corti costepRicdScRid WeRELEUNY 0RO D §dvetall§yhetic or naturally occurring
gl ucocorticoid anal ogs, e.g., prednisone,

postapegsreidhihs geedal cherdgal; sfrygure of steroids that mimic or augment the
t
SR AR TR BE 9L QLSRR Byt

ate reductase 1n
B bide psedmesbhg tpredoatodone dmaludorg matbylptaim@oﬂsm)e, such as SOLU-

nts such as ui ne

R T e Aol Ry SRR St Py Pl PSS Bhg o7 dexamethasone

aiahkiolencaRydgesttisdme, sudchtanetbybaki Mee pretdrizddbafosteroids herein
cyt okj ne recegtor ant boaggs |nclud|n%ﬁﬁ1
arﬁtnre THY8P B BN PERdR G One HBITED COBFSONC. pA HREAAG PASBBRi es,

anti -t UWDI"NF‘G&E%S&? tHeasda@thert DiNFcufaRI@ . ARG HLRAEILES molecules that
(infliximb ) or adal i nunab),

gt Tﬂﬁnlzgap&aasmﬁﬂwwh@éwih@éa@ﬁbﬁhe émeptorsaﬁw ITNF- TNFo namely
dies, anti-interleukin-2 (IL-2)

¥NERbF%ﬁEs and ‘anti-1L-2 receptor antibodies, and
ant i - Fot the pepbas-irdi, “t6hor eceptsdactantlplro@™dS alpha)” refers to a

nt a anti-LFA-1 .antibodi.es, .includin

ARSI Aot GOt MEATRS peit S5 H RyBiirlier T Pennica

Bﬁile NakegBIL mt(n 984y 5P A@eNitvel gl ADUBIN 26(]3@3145T(1985)
ant i bodj es preferably anti-CD3 or_an

ant i bAdilagia @erar”eorﬁe P peardagonst’ n]ilﬁili@mals @rF%egt Bnah@h}bgts to
%ﬂ@éﬁer(tvpo%@lg%l ﬁﬁwﬂb‘ﬁ’hf "FNFQ g&&@g@ﬂrouﬁ{ Sttt kb BRERsor to the

transform ng gr owt h factor-
sreriprtsed difas end RNtrabrinpb ¢qt1@m' pﬁé?NlEas tExamRm @f TNF inhibitors

R AR R AT iR
GRIEM]Z(IADE@)&IMH Adabepiab (HUAGIRA™. (OF f her et al,
o e b 385 AR AP AR RS

BRPABOR HilcSiodl 6N ci@dEenBAENRAL WP 8 TR e iVABB bevatiseardb €isity
and zTNF4 antagonists (for review, see Mickay and

Mmbpipadenpain g8ioagyn hbs mademlatf r¢pogsq gaPe)apsestsddiyggglmician
8968 . tl;éaﬁﬁ%{ﬁgt(ﬁsrefa&r 8 QiedednT Apﬁ{ahmlﬂﬁ I\n@l%rexﬁélgé?ﬁéss t)oﬁef%ﬁ from

as anti receptor or anti-CD40 |igand (
prewious pneurtdnd Ulzaltngnhmth ﬁ@dTl‘éEa-uIdubIM@xmmcm Qj@r@d more negative

(Pl e L0580 10, AR
ﬁlﬂg,ééh\legleéﬁ ;fzrlhke ,elengbklindbon élrading 26 b lt 2@ &eldto§id)9 Bipcrsensitivity,
and T-cell tor anti bodi .(EP 340, 10 such.a

e N e M N e A e e e SN )
BVBERDDo d R Cic. a8 nﬁ@ﬁrﬁﬂtV{/@(@lp@rle@éﬁﬂﬁh@u@fe dPfi@iceT E@Minues to have
I mmunosuppr essi ve agents herein include

@G}B’F @bﬂ?@%@pfﬁ Hewvi HE PreAPHY APy renY treagment I’ng‘rﬂ’ |TM o-inhibitor. For
1n§{ah~’:’€,‘% ﬁja%entj%y hVe STBLOARERX Q&t?vlty after 1 month or 3 months of

therapy with the TNFa-inhibitor.
A “package insert” is used to refer to instructions customarily included in

commercial packages of therapeutic products, that contain information about the
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Exanpl es of "di sease-nodifying anti-rheumatic drugs”
or "DMARDs" i nclude hydroxycl oroqui ne, sulfasal azi ne,

woreiobosnexat e, | efl unom de, etanercept, infli xXPCEBP2008/062286

(plus oral and subcut aneous msg_r)hotrexat e),
azat hi opri ne, Dpenl cillamne, “gold salts (oral) gol d

ﬁcclf %r‘ ngga[’g)a/ ogs% fh)ninlszlratlﬂa © (1)1%91(1:1 caC?(;nCs;)g (6) therageutlc products
&tl&pimyxhtﬁmnmﬁh therpatiedgad prdduon dydair warmiheSicbveimag theduse of such
ggF 197, (9), p 1 125-39 (2003)), including

31%“%%@9%‘?? ¥4t ives thereof, etc. A preferred DVARD

herei g 'k&d[tﬁhﬁﬁi”ﬁ?é@ﬁ&wew t@éat e jc iﬁpaarﬁatg%ro@mg dymptoms or
anti-inflammatory drugs" or ' TSf SAl 65 i ncl
HdprHeds. acetyl salicylic aci d i bupr of en,
flurb n *
L4 B RS 30" RAELS n OHORELABSk e B 0REs: and sympros o
bdneasglafiteg pmehamn@yad iademmssibhoflhex af iejtiallg mlhmtfa@tt discase

?@r&%&m@%&ac GL{IS I%S orn%hfpg%rﬁéﬁgﬁu hleiassé \c):vgre a eV1aPed or healed, or

%ﬁotgfésﬁlbtﬂ @lf ﬂﬁf &iﬁé&yig)was]ﬁdl-ltb& bﬁZl_O\g&c(l géwﬁ lF\;a?Afl(d silbsequeritly the discase or
enzenesul 1 onam ae, val gecoxl AT nmel oxi cam
PO TRt cparagiRristios of £ %ﬂe&%‘of%‘m tgxg%t)‘ent riafeRid 6w as being
(MRh &, Shahprofss B iBnatdid GHHHD K iEB L BmARDdgclid@lahy 88the

thereof, etc. Preferably, they are aspirin, naproxen,

$§m;[ppmf5 dipted iimthe AEPH aviised Agﬁem@pr%ppﬁlatog(émc.@@ogﬁrlterla for the
1&%&1?0%159 ogﬁ%ﬁ&gs Iﬁ% I‘?hr(?[{s A ?\Rh ag 8%% E}%&{:ﬁé&%{ﬁ?@&ﬁd}f%\ﬁhé{q&n@ Harnage,

bamndefainatyl borm/fabiialblpeuf mﬂWemt aﬁfﬁysmmi(aﬁffajtpdmm(élated with

mte{g&n afrﬁtlbo sucth tall g BWE; EGQEN ) of
AVE FaBle PHEM Bi"6YTH, 01 32‘&8@’ e YBh wgﬁegﬂ anermia o
cebhi¢aidey¥es ThaPadeI3d &Qﬂ;ib@}ed tp ibe Rylhjgeeanif Dec GembiadfitNes
(WD 2003/ 70799 WO 2002/ 28830, WO 2002/ 16329 and WO
@G@@P@S@?Qﬁn i‘?é‘ﬂ% PR BRI HATQIPRY vat i ves (VO
2003/10135), enanine derivatives (WO 2001/79173),
ﬁr opanoi ¢ aci d derivatives (W 2000/ 37444), al kanoic

ci d derTseatnieps ¥athyds 2000/ 32575) substituted phenyl
deriv 348. 463)
et | T NS U b oS 8B oo ARy B8RS o0
ADdddndkit sforttuegmi sub;dotmm) treqﬂ@ln;ap&nﬂtmmles d{sti820 0209 0d aB68nhbodiment,

nt.i bodi es to al phavbet a3 i nteqgr, EP .63394
B Bt BBy PG AR PRy S ae R ad T of cD20
203422 ebhat agtabtoim@hé HBOSE UGh ds a tRoalcSCR0-afkyciatrd

of several. synthetic or .natural I%occurn ng substances
AP ¢es3es £12- Erramaolf 2 britiRMOTdEPUSt er 0i ds t hat

m m ¢y

occur rfﬁ%gé?gp??%%i@qr X t&?&{%gfcuttr pg(?l&é%{} %%éhlydes two-1000 mg i.v.

ndudiorsespanted g 2| wiksdi @medsti Ehe mleatnmneﬁmtomll ofithe present
ncludln neth redniso]one,

S s ??é? yaf%%isﬁa%%

Qdmﬂ@&@ﬂ@ﬁ b aNecfidctiddBo Ik ﬂf&%utsiéyﬁilrtﬁ@ erhi SME,v iafedtion.
bet anet hasone. The preferred corticosteroids herein
According to the present invention, an effective amount of the CD20 antagonist,

such as a CD20 antibody, is administered in the form of a first single intravenous (i.v.)
infusion of the full dosage at the beginning of the treatment, optionally followed by a
second i.v. infusion of a full effective dose (usually but, not necessarily, essentially the
same dosage as the first one) about 3 to 7 months, typically about 4 to 6 months
following the first administration. If the autoimmune disease treated is active RA, the

second i.v. administration takes place usually 6 month after the initial treatment. In the
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are predni sone, nethyl prednisol one, hydrocortisone, or
dexanet hasone. "TNF" drugs for the treatnent of

WO b@awei2es d arthritis include nolecul es that tBECTEP2008/062286

TNFal i gand, as well as noleculgﬁ that target the
receptors for TNF TNFananer FR-1 and TNFR-2 For

faFR“g pﬁ% Eﬁ: secgg r‘é atdl’I{IIl‘[IlrST‘[gart}?glel(S:r QR lgls%k?]e {1%@' Elili][ﬁs or 16 weeks
afdrphd Miitiad tichencatiihoocad dlesmug pEthe ascdﬂldadmlrhaehtion might vary

Penni ca et al 1984),. or arwal , et
Q?Pengﬁéoné%%n%%f%ma f@g@syg’ i m%gxuaﬁ FiﬁF%SSrt Bofregied. and the
paNReg spaIRRItS the 1ﬁ§1ﬁﬁﬂr&tm§ntanmalg Bfithttvh frmﬁhﬁchwdﬁal tb @ndividual.
sonme extent, a biological function of TNFa, generall

Mﬂvl@a@w@pwh@ﬁﬁ@t% drxa Gipiedythesamsceghofist ehe. NRiht be greater
ﬂmﬂ[%y tc{e eég(g? {HQZ) ﬁ ‘s\% nge{ o-la}g:ﬁﬁst E’éa@%h@ 3né {he-l;&'ﬁltant
|tor speci t1 cal ted

y con erein are
Hwagenmmpmaﬁﬁﬁﬁﬁﬁm@ﬁyy) Ian|X|nab (RENICADE(r)) and

fors FRER Snfihodioa oAl Lo PR s oY AhfphERB o

t tRI"pUQQAN@S) (@S BaterteNd. St736ABMR ke yridngO0NEB1icd nﬂslrtu@ﬁne
and/ or inadequate effijcac

b f
Hibe 25%@3@&%@5&@% EatPrBema@ebddststas) GEVRT i Shmmercially

§\ka|11|at)l% GrdRIDEE q’thhﬁﬁhcteﬁ‘ﬁca@ f&aﬁ?S ipRtcAURS 4, 936,13; @mbosned
who experiences "toxicity" from previous or current

witth dft Tkelp unggrapcaspien TNAEEBIL A8 bme xpEtBEnewdcdgeerBL," also
ORfg Saﬁlﬂl bs’l’ g]ztlo%fa{ f EioR1APR R J af t?%ceh&%{ee*\@ t‘f'S 1% lf?lh or “iodine

as In ectlon y serious in
Eién gestuimoeahd amtibcfdeyl (BWAK@fDmlmnmtuahm aydilabi frgn Corixa (see,

| tibbe s h persenS| eurol,o
Dy € Ealio viin 1)) Ha s Bgoned A PriRones Prés e al. slood
69{12? 584595 (19 SWBM vagidh@amdrbdrand|eding efr@me‘/&ofIQfEﬁﬁiedV\bﬂhumanlzed
? rlenceégglna equate efficacy” continues to

YO A0 B0 dictipgishg revicaRst BF- T muf{nﬁéer?élﬁtChlmeﬂC

215 DnocBYTRS PURRNGD5.6779K0); AHAARRed RE (WA DEIKOSEY? Lowman
have active di sease act i VI t (){T nonth or 3 nonths

ofalt) aad apset Wrtthbalewe); fﬂﬁﬂ%ﬁmﬁ 0 rfullyAhum%ttm@edY ffsamabd,
d.to 0 0

D80 O R S oClIRLTHELLRS HRUODBILL X LS| U o s

66 (2A08) andf Grap@ i on Babolit0 1t hed 1 miﬂa(aoms, the/b@gen monoclonal

eEedps ot o hroHiEeaP o 587 LR A PR B e ompier

Negdetside-1aikdd @ﬁgmmhm@xﬁqa el T RgiohiRsdifbrd of USuon4/0093621
therapeutlgggroducts nedlcanent is an active

hifgra; ¢ of -y £d92Q biading @ﬂlefdlé%é@%h #y the AME W&Scﬂf@nts?odé% e g

RMEGES™ TGRS A s GARFEWO 30043 A3 408 [ Rialkit 8 o EA f[')hed
to the return of signs and synptons of a di sease a

Mopepuias fivo lusion)s Ay 20\patibed yr @rvagignts theragych as chimgni¢ e hymanized
}%58 ahﬁﬁ&@t(cg.ﬁ&m, respectively) (US 2003/0219433, Immunomedics); and
monoclonal antibodies L27, G28-2, 93-1B3, B-C1 or NU-B2 available from the
International Leukocyte Typing Workshop (Valentine ef al., In: Leukocyte Typing 111
(McMichael, Ed., p. 440, Oxford University Press (1987)). The preferred CD20
antibodies herein are humanized, chimeric, or human CD20 antibodies, more preferably,
a humanized 2H7 antibody, rituximab, chimeric or humanized A20 antibody
(Immunomedics), and HUMAX-CD20"™ human CD20 antibody (Genmab).

A humanized antibody that binds human CD20 and preferably other primate

CD20 as well, will comprise a heavy (H) chain having at least one, preferably two or all
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and/ or various characteristics or synptons of the
di sease, were alleviated or heal ed, or progression of

wao b@dieetnnse was halted or sl owed down, and  PCT/EP2008/062286

subsequently the disease or ong or nore
characteristics of the disease return, the patient is

refe d.t s being."rel apsed.” . t f ..

PRSI CRRR AT F P TR RBS TS i ERR G2 hioade pngr
g&ib‘oh?), ay%rmhsmatihlilﬁiledf tha ﬁhhﬁw&ﬂ?&sfdﬁﬁé (Sféi.jhlﬁmg dob&dhsus antibody
umat ai d Association criteria for e classification .

By ﬁmt&nﬁg%ff% Perfogst ayigean ‘?epfrowaﬁﬁv%r}oq-%mn species
MORIdldNBoudeOfal tousiRAREEL goh’t?fh%bﬁl,?ﬁd%é"r?ﬁﬁhateb&ﬁ St RS RAly will be
pai n, 1nflamation, ; system c effects associ ated
puRinggpigbaseyy AN Blstansiaty alt invthisuentest i reganhiting fhe recipient FR
R R T PR AR BPGHR B Borc SRDAAY qubstiutions not
onginglty proseat of tht hesen symphod 'R equence. flbkdedill plganges may
initial successful .treatment. 11 r eat nent, Met hods
PR as SRS TRE it SR SheGr Mo AR HE s

adm nirséreatnhtdigéntGH2 Qogcn{a&gbdﬂd}slg_ $hd BuHRTBAT7 atbihoRie! the V region
to treat an_autojimune di sease. us, i.n ane _
BRBIATEARC DK Flhoerenes Ofs?ébqfﬁge § W\ ¢heamatetych are shown
RIOERSAIA A0S 18.NE AGEMcHARUIRht Ghe (ke R itROBlIRM £

treat an autoi mmune di sease, such as a chronic
&p20wadsweicspand tathaoiomenses stiqgseas®f henpun Yieuhgeaowg Idand of Vi
arthri ti RA) or lupus. If the CD20 antihody i
eI bRl RismrBRESisnb s D oo P B dandndigtye g
tesiectilvBlfyUSihe REmasPad aH Antio & oFeeKiavedtdNGRIMtHARS bt leiddOne of the
treatment _protocal of the present invention,

.as .
P&eds thed sbn ef theampinesdagor gfheryt & ercsaphqdineny. e hypanized
san %hﬁﬁocﬁrfthéthﬁmﬁqﬂhﬁh%ﬁﬁf écﬁﬁbr%@s thefctihrs 6f BRE tHME 2APP Rhains of
at the outset in the formof ‘an i.v injection.
thecloneil angibpdy.t he present invention, an effective

anmoun th t .Sk, : .
ol o DR 0L A9 Rb P08 B Ry or i ncntin
wiilhghrepriigatar lamneamined \ domaihp jointdigl 06 domairhef & lulrhamdiosag®globulin.

J2 e GBaA oSt it SHITGE TSR G PEBER (A0-dBRE 0N 121 or
{gesyaf L Bitin CRImaRe RERSREAblY froRIR@RhI@¢Hath. t he sane
osage as the first one) about 3 to 7 nonths,

t ypi cBEdigucabooherpgtipadgordong tosKbal Etoaki, Bgquehecsfafdgimunological

m.ni st rat Lon: I f a [ i.Se rea i
D SR ROl SRS PR AR Rtk e
U199}, IwyithGnseptids shbtveras the ci djdnidal aind @@k 8BBWn ad dashes in the

t hecase. of | S, second j.V. administration is
Gy it d b WO BRERS fgbadier BaRis TR e o gon. The C-
teinfradlysine @REQMOU47 RQWRUES to thBEU hithh@ingfsyttb®) 8£GeM region
adm ni stration mght vary dependi ng on the nature and

Ry de renovedefos grkynplaudisingi nsisidis aianep ifhe Ab @b decoxinank e
SRRl B BRI BN WD LAY TSR, bl o Co20

biad mgdntbddotonvwsitios eis¢fsl ythisaavdnyion hen gampisasintibaly with K447,

firs .1t maght be great r | | er epdi .
i SR Tire by AR BT Ebo®) P o BERE Tyiaee
t he resmdtiudtibn and production of the humanized 2H7 antibodies that bind CD20

have been described in WO 04/056312 and US 2006/0034835, the entire disclosure of

which is incorporated herein by reference.

In specific embodiments, the humanized 2H7 antibody is an antibody listed in
Table 1.
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change in the patient's condition. CD20 anti bodi es
i ncl ude: "CZBS, " which is now called "rituxi mab"

W@ 2RP/0UZAN(r) ") (US Patent No. 5,736, 137); thePCI/EP2008/062286

yttr| um [ 90] -1 abel | ed 2B8 nur|g§ anti body desi gnat ed
"Y2B8" or "Ibritunmomab Tiuxeta (ZEVALI N(r))

PR P e R A ,ﬁgggg.% RO RCSN SRR TG
under accession no. HBlI 1388 on June 22, 1993); nurine
lg&Ra "BH7" al so c3l ed "Tosituohpmab, " BptLohahl y Full H chain
| abel vednwi th 131 | to generate the "131l-B1" or

"iodine 1131 @g MNOTED" SHQ ibody. ( BEXXOROIND) SEQ ID NO.
commer cipal |y avai ljabl e from Cari xa (see, akso, US 7
Patent INp. 5,595, 321); nurine gmonocl onal agti body g
"1F5" (fress et al; Blood 69(2):584-591 (1987) and 10
vari ant g t hereof ijncluding "franmework patched” or 11
humani z 1F5 (WD452003/002607,4 Leung, S.; /TCC depositi,

HB- 9645Q) ; nuri ne§2H7 and chingric 2H7 antgbody (US 213

Pat ent . 5,677,180); a humand zed 2H7 (WD,2004/ 05631 14
Lowran 3 al.) and as set forth below); HU CD20(tn)
fully human anti body (Genmab, nmar k; see, for
exanpl e, dennie and van de Wnkel, Drug Di scovery
TodayE&Hh ofaR8antbbay va@4hsy AaBAn 2@ Qa’@lb 1&domprigt@d lighklchain
1045-1052 (2003)); the human nonocl onal antlbodles set
Y10k SeAuSReC £¥0/ 035607 (Teeling et al ) ; the
antib

gﬁ’%ﬁﬁr %M@bRVMQM%@%W@@‘MHW‘?%gmAPKPLIYAP

chai n ound to the Fc re%; on described in

SNOWQ@SGEPET&T: LQPIEIQE)@@YHGQQH@HNBP&HG@@TKVEIK
%@E@E‘?W{ g}%{ﬁ bodi 65 85 oot forth | n Wy 2004/ 103404

(Wt Ik()theéleﬂy élain vehpple sequdviot €¢uil: ar  Evol ution); A20

purmnf QBN O SR s AR TrESE SRl falgapgaLEwy

@Q@%@W@MﬁmwmWDKSKMH&DE@MNS@ABDMWY@ARVVY

U- B2 avail able fromthe

V§N§|’YW|FQ%WGL%?%¥?V§ST§S@Q@)M Kshop (Val entine et
Efh HEHERAGWoR %WHAIRQC' bl F Ql%? M shasle 1 Eanrls%s tlfé‘]l%ht chain

()(ford Uni versity Press . The preferred
wariablrotijeenchéVei:n are hurmnl zed chineric, or hurmn

CD20 g q@ %Lglgﬁﬁk%fﬁféﬁ&é' umnW?&PHLIYAPS

ant i bod uxi ma I'meri ¢ or

NMWB/SRHSG@@S@@HMF&)HS&IEQPEDMAXY&@QQWAFNBPF&EGQUZQ(VEIKR

mgg%é A humani zed anti body that binds
preferably other primate CD20 as wel |,

will gRmes @ha@l{;@ﬁwés@ el havi ng at Ieast one,
pr ef er abl ‘J]}tsvvo or all of&{t)he ng)hal n_CDRs

non- hlY&d- G%VQRGJG%%ECW%WT%%HMPQW&QAPGKGLEWV
@%IYP@}?L)@A?M(%@@GRF*HWIBKSKNTL Lgpﬁqéﬂmmwcmvw

resi dues Man consensus ant y as
Y EASY WM DAY GEHATL. VTNE SR NG Bbdy can be from

var i Oﬁ‘ﬁe g%oﬁ“%{%an REGHBbid i‘%'or%gl'qs” it chélﬁtvam%i% fiidence
pi g, b hor se, y
Wi)lof SEQ ID NO:3 (above) and the heavy chain variable sequence (VH).
EVQLVESGGGLVQPGGSLRLSCAASGYTFTSYNMHWVRQAPGKGLEWV
GAIYPGNGATSYNQKFKGRFTISVDKSKNTLYLQMNSLRAEDTAVYYCARVVY
YSYRYWYFDVWGQGTLVTVSS (SEQ ID NO:5)
Each of the antibody variants A, B and I of Table 1 comprises the full length light

chain sequence:
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a murine antibody. "Substantially all"™ in this context
is meant that the recipient FRregions in the

whervaieesl anti body may i nclude one or nore anPCDER0$1062286

substitutions not originally ptgesent in the human
consensus FR sequence. These changes may conprise

ant | DO TS AP RSl FE RS SRSy BB apgpLvar

ﬁNLWS@\m@leS@@@TDFITEEI%E@@EDEAWM@@QWSHNHDWGTKVEIK

R AL RBSRE Al B ER s b IR BPRER KGR Blvar osansoe

svim@bnmbswmsS?ETEQMKHRWMOEVTEﬁmm@WY\KSFNRGEC

corres ond to the consensus sequence of human V
SﬁDﬁ)and of VH subgroup 1l , these consensus

52232??‘.%%@ B oAb SR AR pE Y i Fguence

inve nENQ‘LWESGGG&W&QR@GSE&ESCA%@YTFT&YMWVRQAEGKGLEWV

bR Rl D Kl R PR B SRR e "nileR FEREG VY v vy

E'SNSMWE’SF DAY W(i@?ﬂl LVT]YSleAIS MKIGP SV ERTOA H’.Sb SKd &1 S(?]GTMMLVKDYF
onor n_a

s M R A IS e MR TONUN T
PORPKIVISK RVEMRERILFIED Y CPPERAP EL OIS VL EPIK DR NISRTPEV TC

a hunan |nnunog obulin. In a preferred enmbodi nent,

MVoray RHEDPEY] Wéf‘(lpGMEWAKIH@?R%E@VN%&VV§@LTMLHQDW

L A PO Sk A R R R PV Y LRERRE AN Gvsrcr

SK@FMEIW EWHSN{aQBENMY K THRREVYIERSD GBI ELESKUTL}HDKSRWQQGNV

BN EA R R TS Heb P o a5 a, b,
c, d, varihte ofaﬁﬂlegaﬁ)‘mﬁi@@sﬂﬂhe@ﬂl Iéag daiyichidies@@enence
flgures In the CD20 bindi ngpantl 0

d h
o BV O VOB SR R P S Al e B MR ATBABD LWy
tﬂﬂYb@N@ng?N@KF@GﬁWﬂSW@KSKNTEYEGNﬂ@ﬁR%Eﬁ@%V*YCARVVY

renoved, for exanmple, durin urification of the Ab

WNSéKMDﬁ/aWG% WQ&SS#‘%@T WW%@%EM@LV@YF
I;Efv g@WH%&%’tﬁ%Fﬁ @%@H%%%VfVE@%ﬁL@EQ%@NVNHK

y conposition Uset 'S 1nven
ESNDKIVE2K K NHEPESED Kl HiCRBECP APRLILIG GRS VIRAEZPP KRIGDVENMISBTPEVTC

Ptk Pl AR TR R R Vi sy

AHN @ REVICK &SNt P AP 1A THRR\ @ RtEﬂ”QV‘dEEBPSIbEEMTTKNQVSLT
WO 04/ 056312 and US 2006/ 0034835 the ent
HE-YRGBYRRDEYV RN GQP EHE\B@I&%T%WHDHQFQFELB@SKLTVDKSRWQQG

NEFRURNARHEW FPRATT IS IR ERE R®:hyymani zed 2H7
anti body is an anti body listed in able 1.’ Table 1 -

HumanVa2eehtdhed Tabb2 b camprises dye tldengih hemyshTinereuic@Hy

VL VHe Gy b SBBILR B ESTRESBAASGY TFTSYNMHWVRQAPGKGLEWY
GAIYPGNGDTSYNQKFKGRFTISVDKSKNTLYLQMNSLRAEDTAVYYCARVVY
YSNSYWYFDVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTC
VVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNATYRVVSVLTVLHQD
WLNGKEYKCKVSNKALPAPIAATISKAKGQPREPQVYTLPPSREEMTKNQVSLT
CLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG
NVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO:8).
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variant SEQ ID NO SEQ ID NO. SEQ ID NO. SEQ ID NO. A
1267B1268C34910D34911F340912G3

Wa2®9082683 5 9 14 | 1 2 6 15 Each of the antiBPCHEP2008/062286

variants A, B and | of Table 14§onpr|ses the 1ight
chai n variabl e sequence (VL):

SN ASCT B B R RS B A TN TR 5 e

leKgtR HeBEQdiDsdyedde; and the heavy chain variable
seque

EVOLVE %%mwg&%wm@mwmmlw S
SRIA @ETL@WDF’AW@WW@TKVEIKR

YSNSYW(FD SEQ 1D NO 2). Each of
ANV HONMFIVBPD %I@Gb\sﬁf &hd NG PREAKS QW&%%NM&SGNSQES

B s R R PR R KoY s m e

ASEYPERPBEGSGSGTDFTLTI SSLQDEDFATYYCQ)/\AFNPPTFG(I-}T KVEI
KR ( zﬁgal [8\%'9 fe}b’le ?C(ij%)ll‘}s%s ﬁea%{l){l lenga[‘fl Heé’v%lrclh%% s%quence

sequ
EVCL VESQHYMICEE RISSESRITEAAMMVROARHELEROAPGK GLEWY
&AI YP FKGRFTI SVDKSKNTL YL LRAED

KRR T SR DR OIS TR BA Gy VY CARV VY

Y@ASWYHWW“G@?LQZTV@SRSWS\I’I@LA}%EKS?MGTAALGCLVKDYF
vari abl e seguenc VL) of SEQ ID NO 3 t he

RERVYY VENANAGR T HTERHME C(I\)@LS SV\(7"16“1\b78\S/ S%LGTQTYICNVNHK
b RIS LAY
VVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNATYRVVSVLTVLHQD
WLNGKEYKCKVSNKALPAPIAATISKAKGQPREPQVYTLPPSREEMTKNQVSLT
CLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG
NVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO:10).

Variant D of Table 1 comprises the full length heavy chain sequence:

EVQLVESGGGLVQPGGSLRLSCAASGYTFTSYNMHWVRQAPGKGLEWV
GAIYPGNGATSYNQKFKGRFTISVDKSKNTLYLQMNSLRAEDTAVYYCARVVY
YSASYWYFDVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTC
VVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNATYRVVSVLTVLHQD
WLNGKEYKCAVSNKALPAPIEATISKAKGQPREPQVYTLPPSREEMTKNQVSLT
CLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG
NVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO:11).

Variant F of Table 1 comprises the full length heavy chain sequence:

EVQLVESGGGLVQPGGSLRLSCAASGYTFTSYNMHWVRQAPGKGLEWV
GAIYPGNGATSYNQKFKGRFTISVDKSKNTLYLQMNSLRAEDTAVYYCARVVY
YSASYWYFDVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTC
VVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNATYRVVSVLTVLHQD
WLNGKEYKCKVSNAALPAPIAATISKAKGQPREPQVYTLPPSREEMTKNQVSLT
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YSYRYWYFDVWAGQGTLVTVSS (SEQ I D NO 5) Each of the
anti body variants A, B and | of Table 1 conprises the

WO edob/okesgyt h 1i ght chain PCT/EP2008/062286

sequence: DI QUIQSPSSL SASVGDRVT] JCRASSSVSYMHW QRKPGKAPKP
LI YAP

PRV B AR ESRC G ERRYE PSS ERSPEVR KB kYR woaa

RWSARSWHHERPSDHDY KRESASNIDGRNNG ¥FPRIEAKIVKYDNAL QSGNSQE
SVTE DSTYSH?@JL LSKADYEWKMCEVT s PVTKSFNRGEC
(SEQ VMEFiky 69 f i SAmPmsesitherty lgngth BSSCHECtul |
|en9t EV%SL anyS GOS8V SDRESCAASGYTFTSYNMHWVRQAPGKGLEWV
VOPGGSLR SCAASGYTFTSYNI\/I—N\X/RQAP GLEW/
PENGHYEY RIVLOUNSMRIH AR VAARXAARVVY

EEW@%@WWWF

REPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHK
BN R K P RS P PP P AP E PGPS VT E PRI BRI SR Y pEV TC

VWMSHEWHW{RWWKWWLHQD

LNGKEYKCKVSNKAL PAPI EKTI SKAK! REP LPPSREEMTKI\]I%{[
WLNGKEYK KVSNAALPAPIAATISKAKGQPREPQVYTLPPSRE TKNQVSLT

ﬁy@/‘ﬁ%@@i@{gﬂ %EDMIMWWQQG
FSCSVM—|EALHNHYT SLSLSPGK (SEQ ID NO 7). Variant | of
RYHISESY MBIALEEWE Y HIKELFL.SPehgtSEQHANO¢ Aki n

EVOL VERLEYSH RERY ReerRiss PP RRR SR S

GAl Y PENGDNIYNGREKGRPK GYLRBRNAIAYCVNSLRARBIAWIARPUK GLEWV

SRS R U i RATEOSRE b S VPSR AR SRRV VY

KSYRYWYFDVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYF
PSNT KVDKKVEPKSCOKTHT CPPCPAPEL L GGPSVFL FPPKPKDTLM SRTPEV
REP VWAYSYVEMEBPEREN A A EVANACHREAEEQIR Y Y RV RUHGH VNHK

PENEKEYOKVENAITALT AP PLRAKPRIPRERPSITRSREEMY NN SR TPEVTC
CLVKGFYPSDI AVEVESNGQPENNYKT TPPVL DSDGSFFL YSKL TVDKSRWQOG
MNYRSEEYNEERENGHY GREY

BOSBPEHNSEG KRR BIED YNATYRH VS \E-HQD
WLﬁéRﬁ%@Cﬁ?WA&I?ﬁAHAATI@HAI&GQ%%M?LF@R@EMTKNQVsLT

4 5 KESEMTVDKSRWQQG
ﬁ?@%ﬁé@%ﬁﬁé@ﬁ@%b&%ﬁ@ TARL G0L VKDY

AAL GCLVKDYF
PEPVTMQWNa e dnTiSefdvind it AN hipobai XSl B8VMINHIBIH Ok (REGHWInEDY Nt her

K
comprises amino acid alterations in the IgG Fc and exhibits increased binding affinity for

human FcRn over an antibody having wild-type IgG Fc, by at least 60 fold, at least 70
fold, at least 80 fold, more preferably at least 100 fold, preferably at least 125 fold, even
more preferably at least 150 fold to about 170 fold.

The N-glycosylation site in IgG is at Asn297 in the Cy2 domain. Humanized
2H7 antibody compositions of the present invention include compositions of any of the
preceding humanized 2H7 antibodies having a Fc region, wherein about 80-100% (and
preferably about 90-99%) of the antibody in the composition comprises a mature core
carbohydrate structure which lacks fucose, attached to the Fc region of the glycoprotein.
Such compositions were demonstrated herein to exhibit a surprising improvement in

binding to Fc(RIITA(F158), which is not as effective as Fc(RIITA (V158) in interacting
with human IgG. Fc(RIIIA (F158) is more common than Fc(RIIIA (V158) in normal,
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PSNTKVDKKVEPKSCDKTHT CPPCPAPEL L GGPSVFLFPPKPKDTLM SRTPEV
TC VVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNATYRVVSVLTVLHQD

WOENGHEZECKVSNKAL PAPI AATI SKAKGOPREPQVYTL PPSREBMIKERM8%/T62286

CLVKGFYPSDI AVEVWESNGQPENNYKTTPPY). DSDGSFFL YSKL TVDKSRWQG

NVFSCSVI\/HEALHNHYTQ(SLSLSPGK (S I D I\IO 8) . Each of the
iants Tabl ]

fgeoatrl%l I%gfyelgan[ rne¥1 ?n[s a]ngr?a{l%as an&?élee I_h nl%)e% eea ﬁg ll Blood 94:4220

0T QBisBTIcSAG VW&SWMhWHWMOéﬂE’ECHO) one
kéﬁ?%@? cltr\)oﬁnsr%;osn y use mIEh-lrsItrSl%Lh(g:> co%-{ﬁ abog ugt thl 6& mt E opuLT'atlon that

dr wseava REREHEY/ B o] AMMChS MY RBEMRMIMEMEIN &GN FS0 98%
VTEQDSK TYSLSSTLTLSKADYEKHKVYACEVT SSPVTKSFNRGEC

(SEDIspakd, spycicsyayhigivace: ¢f.. JTBi. £hemeFines) st (2003,

E@%ﬁ%@%ﬂ%@%@%@&mkm&ﬂ&m loss FUTS
mwpﬂmwmgm@m@mﬁm@vmmamwmmmf
IR NN et et Tagasy sl esifaeten D)

#Optimization of humanized IgGs in glycoengineered Pichia pastoris” in Nature Biology
PSNTKVDKKVEPK CDKT PPCPAPEL L GGPSVFLFPPKPKDTL M _SRTP
r\swg%ing IBNAfr K reromeRtyRGA: SATARER 0D

%M@G%@Wﬁ aﬁ $46. B0 SHAK I RISPQIY DL 7 é&HCNSLT
CLVKGFYPSDI A ENNYKTTOPVL DSDGSF LY oKL SRW%QG
(el f Kyowa

RigresbsvEBALINPTG0SE 61 ISRECQOSHD P TINGS 2004/01441

ggmgpﬁbgwg conprises the full Iength heavy chain
sequenc

EV@VEWHWR&@WEST@WM@WUbO dies wherein
GAl YP FKGRFTI SVI KNTLYL LRAEDTA >

N VB LA T TR S AP AU B R SRS AN A

R I Y SYWHSSALT 3ty HohEA\If Qe nYanlid\WIT Vi oib ol (=6 LIh¥ likshMiibh, and

Eismﬁ@\r/mm@e@kﬁ hiréprecpAPEC iesS\etandpriBResr i saretbey

bR SHRDREVKE GRS RREE EXE%\@{ loF o Do4,
W.NGKEYKCAVSNKAL PAPI EATI SKAKGQPREP PSREEMIKNQVSL T

CDIRGEFYPIDI NISABSNERENNY KT TRV E ﬂJSEJ@FFLYSKLTVDKSR\MpG

gl;/ F?ﬁ(w%gwgeﬁ?&%%ﬁ% Fn?%@dx@gt@h&nslﬂave\é%lhgﬂgﬁ tﬂ:e

thegupendecffectiveness of treatment of autmrnrnune dlseases using doses of anti-CD20
(humanized 2H7 variant and Rituximab) ranging from as low as 10 mg up to a dose of 1
g (see under Background section for Rituximab studies; and WO 04/056312, Example
16). In general, the antibodies were administered in these clinical investigations in two
doses, spaced about two weeks apart. Examples of regimens studied in the clinical
investigations include, for humanized CD20 antibody 2H7 in rheumatoid arthritis at 2 x
10 mg (means 2 doses at 10mg per dose; total dose of ~10.1mg/m” for a 70 kg, 67 inch
tall patient), 2 x 50 mg (total dose of 55 mg/m” for a 70 kg, 67 in tall patient), 2 x 200 mg
(total dose of 220 mg/m’ for a 70 kg, 67 in tall patient), 2 x 500 mg (total dose of ~550
mg/m?2 for a 70 kg, 67 in tall patient) and 2 x 1000 mg (total dose of ~1100 mg/m?2 for a
70 kg, 67 in tall patient ); and for Rituxan, 2 x 500 mg (total dose of ~550 mg/m2 for a
70 kg, 67 in tall patient), 2 x 1000 mg (total dose of ~1100 mg/m2 for a 70 kg, 67 in tall
patient).

The therapeutic effectiveness of treatment of autoimmune diseases has been

evaluated using doses of CD20 antibody ranging from as low as 1 mg up to a dose of2 g
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EVQLVESGGGL VQPGGSL RL SCAASGYTFTSYNVHW/RQAPGKGL EVW/
GAl YPGNGATSYNQKFKGRFTI SVDKSKNTL YL QUNSL RAEDTAVYYCARVVY

WO SASWRFDVWEOGT L VTVSSASTKGPSVFPLAPSSKST SGGT AARCIZERADR 62286

PEPVTVSWNSGAL TSGVHTFPAVL QSSGL_Y%_ SSWTVPSSSLGTQTYl CNVNH

K

PSNTKVDKKVEPKS THTCPPCPAPEL L SVFL FPPKPKDTLM, SRTPEV

O S A RSV NG R AR RO FOr JaEpgsules

Wl NGB CKUSNAAL RARE ARDSKAKGOR REPAY IO RSBEEMERNDMSLAD se

CLVKGFYPSDI AVEVESNGOPENNYKT TPPVLDSDGSFEL YSKL TVDKS
CRAVVERERD @@E%@Yﬁ@@aﬁg qt@@?@cﬁ}bt&l&& g pda3RouE2000

Ao, JARtRcch HRUP! hipehdlaBsut 2000 e BIbAWRERYDOWE N8I and 2000 mg, or
sequence:

EvervESeeet peest ROGEnasEY R BYRpRR@aRtrR cfewiye dose varies

PR EB IR VRIS R et R ReT S K s of e

PREAYT BY\NSEAL T SGVHERA\AeQE 80 VSR B ST aAPES BLIGIIIRNY GNI¢NFictors,

BRI IR ERKSORIR TP S XSS IEBBRARIST N &rgr ey for cach
FRHMMDNG PR NAMBEMEMHNAKTHFRERE)Y PATIIRA/ SMUFVinH@Rous

ap %@m S LS@?MW@F@E!@WRN@@@Q‘W dosages 0£0.1,0.5, 1, 5, 10, 15,
8- YK GoY oD oAYEVIBENG P ERDIVIGH TH4VE B OSEE koY Sb, 0E.SRRE? 2000
NVFSCSYMHEAL HHYTQKSE SLSPGK (SEQ I'D NO. 13)." Variant H

oz, Tl Iparamegesprbrriasessing efffcacy on saeshohiseaimeatdian autoimmune or

B U s LIS T SRR R I eppropriate
B¢ PN YW CHFHGRIETANSMISK KNI L I b KOSk RAEDT AN Y CARY wivd
YSYRW&WSSAST KGPSVFPLAPSSKSTSGGTAAL GCLVKDYF
PERITVE EBAVL QSSGALYSLSSWTVPSSSLGTQTYI CNVNH
K For treatment of an autoimmune disease, it may be desirable to modulate the

PSNTKVDKKYEPKSCDKTHT CPPCPAPEL L GGPSVFL FPPKPKDTLM SRTPEV . .
WM&@@E@V@N@W@@@ME@\ IPREREEGPNAT PRV T geplition in

%%&iﬁﬁ%@éﬁ%{ﬁp"%‘gadjumm the dosage of CD20 binding antibody. Thus, B cell
AP AATI SKAKGOPR LSPSREEM%KN%SLT .
G ER YRS bR AT RAR! EENIRY RITPR YL FB ysidanesrnab:

\/NE . ] .
DR TSP RN RO s e o
adivertanhynpdrtialtdepletionnpr oreesntaniment ahe @ alllitdepktibomsatileast 20%,
the, 109G Fc a hi bj.t s i ncreased binding affinity for
it eefe BUEPSL RO BSAGY Ry Sy B Bisolid Rlet before
fyatakend. 6a9thed @nibodithenast Bl @B gEpléhort BI2GY0, 30U, @8sd, 589, 60%, 70% or

fold, nore preferably at |east 1Q0 fold preferabl% at
pieatsr. Hesterally.dhe B\geff depletion is sufficient to halt progression of the discase,

more preferably to alleviate the signs and symptoms of the particular disease under

treatment, even more preferably to cure the disease. Lower CD20 dosages e.g., at 20 mg,
10 mg or lower, can be used if partial or short term B cell depletion is the objective, or if
the disease is not chronic or less severe. In another embodiment, treatment at the low
dosages of the present invention is useful in maintenance therapy, following successful
treatment with an initial higher dosage, administered in accordance with the present
invention. In a particular embodiment, the first administration of a complete effective
dose as a single i.v. infusion is followed by the i.v. infusion is the same dose 4 to 6
months after the first administration, which may be followed by the administration of

lower maintenance dosages, typically in 4 to 6 months intervals.
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nore preferably at |east 150 fold to about 170 fol d.
The N-glycosylation site in 1gGis at Asn297 in the

w@kItenres n. Humani zed 2H7 anti body conpositi oPGI/BP200$1¢62286

present invention include conpgsitions of any of the
preceding humani zed 2H7 antibodles having a Fc region,

bl n? 1n80 1a0 00'1/rn sea ¥ abouotr rn9 Q: 891‘% nt stfandard of
the an% DodVi ﬁzwhg‘conpo [ PSS 4 MivaT tYE

cae ehemﬁémmrd gt cstd, poduly e;lemued t‘orl oaﬁkslnﬁlu@tes €an be treated using
ei n. Such

ttached t.o the r on of. the glyco
ﬁ@ﬁ@é@g{%ﬁ@nﬁ,\%@t c B@ﬁ%ﬁé?‘@&?%l ﬁ%freé‘?ﬁlpf 8@)&1’1Y°6‘1“P“ gontemplates
EHdMRE R tRShth SR MRYEIRTor RA fatiBsth %otlﬁvézﬁz{ﬂﬂ Mﬁéauat% r8ponse to
which is not as effective as FC(RII1A (V158)

‘Furﬁl‘ﬂoéﬁlﬁ@pﬁlﬁ éac\mrt(ﬁ" N ity dhermiesen tp Alsewfewdlﬁénwterheumatw
15 I1'A (V158) in normal, healthy African
rlcans an ‘casi ans. See Lehrnbecher et al.
Bl oodhgcdlne@ﬂﬁ)d(rﬁl@ﬁQtﬁe phéssitalosagab hyd desmig tegonansare used in treating

d i,n.Chi t Cel | CHO f
BT HEEE wl Biri R S Rt S ibtsrde bbb RSB
2 to R%isa debiit-pRpultimennt dRtasankat AEBEH eRsy thah @6lo million
TR S S S S5 BRSSO LASSEL 8 s o
ﬁlﬁung(}%f@m & propliate F408cId4dint a&% hnd ERREY éh?gmtc I'1‘k§‘ﬂar1hrnat10n that

antib produced in YB2/0 and Lee 13 cells,
fieptieys bepdthy we@@ﬂ idemage wishinvhe jogits £$yeaniemy inchide aafiargmation of

t‘h@ﬁﬁn&c g\Jvé/l lthﬁlé/[gSt I npa-{tb %cﬁﬁt?oqlldﬁg @r&eeg%Ar ?sga{ %Q%%lg alsease it

reduce fucose content are a
eangna,ve effeas uad)ther t{sShascso bt ds thObingy) @yes hmhbafe hameni zed

:3? OGF 0 p%ﬁ%ll}% Ot n%ldgﬁ?e klg(gWIghltl:rg Iﬁgl’ Jlgzgs %gt trelﬁt N%hmcgide a variety

af sterofdan@er ndresero@i( Miti- IR ALY drd@)MhimukSSuppressive agents,
003/ 0157 08 ( Presta); 6 602 684 anﬂygo
3512 wniticryesIAMARIY)) and o lo gigs, Hryeeisn many

E&e%%%hﬁéuelt%lﬁée ayéaa&ﬁlﬁ{&%ﬁ%%&to(sﬁhﬂl uBdtnif@Wa Hakko

gyo% bi ndi ng anti bodi es enconpass bispecific
CD20 BhndDPag aarbadiesciaadewhedt s firsoliee herppin pagnts with carly RA

AL PR SrPEBAS AR,  IRARAHy y c. vr
bueyeitiphesphatdrdea rdi, ﬂmcbptlbédlemcmnl tewsod mf;tmcatmem ak Isecgmdhme therapy
Brevians i S5 Ph B R sERFEK rifiddny S iantrgarer
tEmbiahtent \eﬁh bermitug@hghsiey cGOMITXL iTHg mhla@aad CE%%inding
CD32A, CD16, NK&D or other NK actlvatln% gands. The

entihodics @ wh B9 Bigusnt RS EORTql ipipixfanags odg 43’9%1{‘108%‘%1 dagipee,
gualaabsd abRiatdder AP fiffabimAlohes RiAY %H@ %@ne@ilbﬁ Ireﬁééenfﬁ@ Signs and

of autoi mune di seases usi ng doses of ~anti - CD2
gmuprans 2eelt vETR Avantlamt maderatRite ssvicrealb. Tam @Aqgatfqnb panglee treated

Lv?[ﬂ/tﬁesh IQI 3P arﬁgbggf gr 81f to; aigerga‘?\?@eg%? 8@&?}%&@&? %‘E other

section uxi ma Ies;
&ugpphed i %aﬁﬂg\RﬂE{S@f@lmbMdﬂBn&]nﬂraﬂmlﬁhlm) viarome embodiment, patients

\%%gihncli f)%e%{o%glyl fa iletcP (ﬁgeeasg-lnlo fglmg a.n 11\41%131%115 aEh"u%Q %n&/or fla}/éf) an
inadequate response to methotrexate alone are treated with a humanized CD20 binding
antibody herein. In one embodiment of this treatment, the patients initially receive a
humanized CD20 binding antibody alone, following the dosing regimen of the present
invention, followed by the administration of the CD20 antibody plus cyclophosphamide,
or CD20 antibody plus methotrexate.
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doses, spaced about two weeks apart. Exanpl es of
regi nens studied in the clinical investigations

W0 p@bdess f or humani zed CD20 anti body 2H7 in rP@URER100$/0b2286

arthritis at 2 x 10 ng (neans_ 2. doses at | Org per

dose; total dose of ~10.1ng/n2tor a 70 kg, 67 inch

t78| lk Bat rh&dtofzelvalﬁat% ?a)grtngrtgaelfﬁc%g%?n QA(IP g%srarg 0 c%nelerufan College
aﬂmheimiamO [40) (A@Ry&lﬂega, vohich mehsrds tbapereﬁttage of impadRnEgt in

In2 for a tall

t al dos 550
f?ag?re%ﬁlfi)swa anlzmaés n%r?éhe(rﬁlafl%ﬁ Tg*s% Bff“em &afd%? SegyeAst for
@Rnéﬁe , ACKA0 (80 péroerdt dhl ro@@ﬁﬂeﬁt’)fco ngat@ﬂ‘ Q\Jltthfo ﬁ'tﬁ)é’d%aﬁ‘eat&ent (e.g,,

¢ (total dose of - nq for a

bagelingbg p@ﬁfe)atm@t)(orﬂmm% V(lthcﬁ webaoé)éh%ﬁvays szgwhwgmﬁﬁhe
R e e A S
tweenressnakwatl ddmagé sghads desc absioDd mmltlsbwynanangmgq gPatients can
f Si.nce,

ok SR fRL RE o e bR ool R Ta e d ARG et qn Hoaltn
aba@watkrs iQucktaynntes (A Q] kavre aAIM Sl osrg SF-3 @ sttitke Hed@ds AYsing or

1000 , 150 and 2000 ny ffective das

e ﬁfe%w ¢ ACR B vilges P@ﬁg@h&ﬂdﬂ{%y "y BPRIRM ppertdn R Both tender
hﬁﬁl?ib iARQRht thdlWbIRR ﬁtb&)l’élht 7109 209, m{fﬁ'ioské%{e\ﬁ?ﬁfht least 3 of 5

about “1ng and about 2000 ny, or between about 10 ny

agrdtigrpd ocpgyresor bet ween about 400 ng and 2000 ng of
the CD20 apti Q@pdl ng
on the CD20 a{}r%tl Sopy tﬂﬁgsg%%&%ﬁ B%Ylg%gggéﬁ?é (kecgﬁeegﬁ

i ncl udi ng ﬁh@aﬁemésrglobalaﬁsewmmnﬁoﬁéla@ee atthetygstASont ' s

sex, weigh e angd aII con 1t| nd

other ' ac or SIS RAN PR RrepuBiie Gfresron b Rt

physi ci ans4. patieitrs ﬁ&tdsw@seﬁf ditdvdit@infeasirey By BRIecHlt@rAssessment
each particular situatio is well within tﬁe skill of

an ordi nary [eHFSHQIngHC, in various enbodi nents,

the CD20 agt iakagg¥hg@%5@arg§hm@§lt eged at dosages of

0.1, 0.5, 1, 5, 10, 15, 20 25, 30, 40, 50, 75, 100,

125, 150, 200, 250, 300, 350, 400, 500, 1000, 1500, or
2000 Triye ACReS pandaifiare defifesanalogessiy. rige@fabily: él@/pacﬁient is
?ﬁf%ﬁs%%e(ggg léﬁa@%{tv%\ﬁ? l%jo %tlb \Nn)g ?f tmtpv%nﬁ&ls Qfgélcglr\{% D&ieve at least
s kidrt of ACRH), @mﬁembhylaﬂteestdtk@&&@emoﬁemefeadﬂly at ledse ACR50, even

hysi ci.an ,of skill | ook_.fqr t
B bR LBt mebol ot Ep ety pIGRE ALy o fiher.
t r eat PRyHati® brt Bt iSlts QinkRe RAd @isﬁﬁ@t&ﬁdlo%ﬁapl‘ii@}feéiﬁres For psoriatic
desirabl e to nodul ate the extent of cell depletion

AP IOy EsiQTnddp g sxec andp BngchR bs evarated by therHarp score as
ggpd irhé 8 {fi‘mhlﬂz&thQﬁ‘ B ibBakd Mhe nménﬁgﬂ i:’a%tﬁen&e& B€prevent

sage o0 I nding antibody. Thus, '
thepoist dumagean welitasdedse dcsteash&msmod bﬁfnptoanOétﬂ@ digrder.

total Ygt Cneothetlr ggpoec{s SR0 1n%1¥ thI% 18 %e etﬁoc{j ofL t?efall‘%nqé %‘0? S SLE by

t r eat MmNt "N~ subseéquen rea
bdmiadhtarioad tlteopmhn sel\f&rm@ Iﬁysnp&ILE [ aaiheﬂp@lt&allp affedme @ﬁﬁunt ofa

nbodi ne I eti i s .at

RBeTi2 i a0 nidiedy OF e Binsts: SEbaBORs Lk aRtrs 3dh extra
£AaPRAEstafiohdR WASH WIlE IWpaY abpRRfsOISe EDAT scores provide a numerical
quantitation of disease activity. The SLEDAI is a weighted index of 24 clinical and

laboratory parameters known to correlate with disease activity, with a numerical range of
0-103. see Bryan Gescuk & John Davis, “Novel therapeutic agent for systemic lupus
erythematosus” in Current Opinion in Rheumatology 2002, 14:515-521. Antibodies to
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treatnment. In other enbodinents, B cell depletion is
25% 30% 40% 50% 60% 70% or greater. Preferably,

W@ b@IB4ees | depletion is sufficient to halt pregrEBRI®062286

of the disease, nore preferably to alleviate the signs
and synptonms of the particul ar di sease under

e%, gt%%%ﬁd g)\f\ga 61223621696 efoect[ﬂu?spzﬁldgnal ?lac g reT% oﬁleer fnam ?s%ﬁlonﬁ of
lm@uau Padenth up@a"rgcnﬁg a@tﬁboﬁb@fetatnﬁ@t mxﬁoe:mbhltcde@ fettin@ntoirdnal flare,

e abjective, f the se is npt chronic or
Wg§§ 1%@ Hyed as F‘ﬁl fieRer el’éﬂ%&ﬁﬁ%ﬁf cas§ esqrYR fcatping ine protein
bV 6 FAHE Srifd. Ah&n%\e& 61t inl QARG PichS B BE WonitBred for levels of
mai nt enance t hera | ow n successful treatnent

gitimclenr anbibpgligs alwf @ﬁ@ﬁd@ééﬁa@@l leasfrandpd P&/ dT1ogtments for SLE

i cul
BERRKRRICEWichlich eroRls TN ol NN ARyal (BCRAT | Cul &
ef f ecWMeregaJﬂeo a&scahtss appreximagely i76% s tbapatenfsol itlosystemic
by the i.v. i th . to. 6 t
Sebiich otys e SRPRY SypREPBR TP Ehefd Pt RS g ghroe
bc)hdﬁtﬁtﬁls aﬁHttﬁigs@ﬁmalt/me@umfsdea%ssemaWngﬂ@n gﬁmdmams (WG),

|cally|n4to6nDnt erval s. Pat i
%rawawrﬁ%ﬁ@gaﬁlss@é%@a@e e Sﬂ}f Z é@» P@\r(ﬁctwely known

%mé’ssQ&at‘é@Rz%chHﬁi@@k?? were ineffective, IOOOIVI y
tolerated, or contraindicated can be treated using the

dosi n@mr@g_i%h@p@fhlqsr@ée pewsped disaudset ofdhe jomys, iecdadipg enkylosing
%}g)slﬁglz%s? E%drrﬁgxggg{ﬁg%dgér% gg ﬁ%egsrehggg%%l&lﬁtﬁsgé%‘g‘géan be determined
be szp;iﬁhsfcel fadiettiamd phpecipo glodal astsomerft s uiimdioo lst or

(Ovaroprosopadfions SSEe R auti: b BrUEHES ditin
s RYas dasshedesdritg Pawnfmmﬂaa EnculS ﬁﬁildl forrh bEepdoriagis typlcally utilize
rheuratoid arthéltls ( FQSQUCh a |ve RA, e.

HeUMER s sl patopice| ¢ e ceu%%rlﬁlil% alobﬁasol and

BB TELUB @nﬂﬂaé@ﬁé%lkgﬂwﬁié dﬁaﬁeﬁts %ﬂ?m&ﬁ@ﬁ‘teta‘ﬁ@ s&@ckd pRRiasis are
Ameri cans and hi nders the Iy activities of

BOfq kirady to crmrlop @m@cmﬂmﬁm@tbdd@n@d&aml@mn@ Hy¥pand UVB)
{Iﬁﬁagri)ers Oﬂﬂs eallyo Ba%bﬁ tﬂédgél?% féefyé ﬁp:)qilha‘f %?§afety Loncerns,

nic |n |ssue
dmmgﬂsmmmglrefglmm pmnndnsvenié;mpxbomeﬂ chtfeatjment Furthermore, some

| anmat i.on i ffness nd.
b8 b OF oty A el PBocs b iz 5@
fRdichgos ceh besduse bdtiodt Bide cfft@sUrRSusHE Rygstchbion) hsy@gﬁl,pldemla
eyes and bone marrgw. At present, there is no

bncamprsew mppr@wneh‘fertdrw@a%enlémgy fiseasg aad 835\9r8f*1}t%9t“931dfpset Also,

fHc80b Hatot MO BarsinbleRicL jfifened Hf Ak@t‘%tc&rsy 15 &88on to the
| mmunosuppr essi ve agents, di sease-nodi

meenvonipagerand disehmufgs assowmRRsYith thedish pﬁtquqagﬂleraﬂamemotherapy
P L P BN PTG, LR O

fiferigte- dxpommt ter mpheir sidpaffe@nts wth early RA (i.

T A GBS TR SR Bk

tibes éiﬁ{téyb@@cbrﬁ§of3tﬂ8 dBeasdseduding Phea¢ine s Glatul P8Rt (REA)

t hera
changespe%/nd Psoriasis Area and Severity Index (PASI) scores, Psoriasis Symptom

Assessment (PSA), compared with the baseline condition. The patient can be measured
periodically throughout treatment on the Visual analog scale used to indicate the degree

of itching experienced at specific time points.
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for patients who were DVARD and/or MIX refractory, and
as nonot herapy or in conbination with other drug

w0 b@pagi2ess, e.g., MIX. The humani zed CD20 bi ndPEIyEP2008/062286

anti bodi es are useful to preveps and control joint
damage, delay structural danage decrease pai n
ass Oct’e?ti nis rnay %@erlﬁ%ce an 1ntuslroré1 re actlgh Pr 1nq'u§$ﬂ1§erl§g(?1 Xymptorns with

reduce € Sig synp
theddiratiefisono ueheafhitic debddl Phdst epfpoais vaey mmaftragl and

th . the huma ed. CD20 anti bod or to, after
ivz“@@&lfa(&re W%Fﬁq%li% @&PMG@M%{VB@%@P rfb?ss JEmp oz 1P?11u86 but are not
lifn@ed ) guBAc(f8 68, aaNdH 'Iﬁﬂséahﬁlrtﬂﬁ)ﬂa m@adme bréhcBB§Hasm,
enbodi nent, patients reviously failed
nzeadsmanbiai eyl by damaubiqw@u dep igeagfy tiepsmery dpeshodsad thpresent
hQQﬁ?OquEﬁg[ﬁﬁ%g %%%peb (Jﬂﬁtgfo% tg%%tegjrqﬁglr@%ﬁ sﬁJh%%lnglge events,

dweipatententy rofeivhasinitiad admbindning heto;tfalzl@ﬁose(shoﬁtha hhtyoody

[SERGHENG PP SR TR R or e E LR ORI eyl by fover than
fheltharuygsahtibylyt dfescadeioNesd caiditon B phtient @R eratathigiee Yosages.

pl us cycl ophosphamni de, CD20 anti body .plus .
met holTt &5akiNg AapARLOHBINAG 8@?%@«/%% at ﬂﬁ(j‘u%/or“@% Aiscases or

2ithineBENe deitddronditRAS @é’scﬂﬁecﬁ[ﬂ%% Ctﬁ@ p&tRink @Qlebé)tfreated with one or
Rheumat ol ogy (ACR) criteria, neasures the

perceRiamdore mtrl;bﬁdwweq@mmnﬁtwrew@bra samdsmmpfewc agent, such as an

e
it P SRR e Sy By B ol e K inding tibody
caonpaadatnisictdl comcamdritlyosbyjutmtedlty e ratter@etngg withédgel i ne
bﬂomenemnmnhortmmnmm Wi t I%e(l O her
R ENSHPRIT S FAAEH rtﬂ%’Sn@PFir%szRBK}“‘é?ne ‘EV} @8@&? T ey e e
imahiskappressiye R cagbsSatinatertdat tih@dnie of le@yr &Bag® than as sct
gﬁgﬁ to score structural damage such as bone erosion

in ghegrt. s Bhgoprefegicf gdiungt IMpanosErcsslys 2ge¥gviglepend on many
BXRY fi‘ﬁ&l‘i’dlﬁ%fhett M BRI RMeQfcalld ds FRIIONGARRtichf history.
di sabi ity base Heal th ASsessnent Questionnaire

[ HAQ “IgI@OM@sumrmn@@@p@t” agpshesain farmejypet thousy defeisrig
%&%anr 16{1} ea%ﬁfé‘%{?ﬁﬁ%re%s 4}%@%& fihd tsﬁr][sﬂeﬁscf@%? 11381! qu{%P agents
andldsndhdesubstancds toa lsnpprpsls@ftcémﬁq%)duqmanMGgu]atemr suppress

36 Bbisia fer By T ot HP G e NI ceRns FaDIS B sl netude

GLRiR sudls seEI5 ERDBItIRbteidE 238 p&x@dmsomts,ymétyﬁﬁedn{’solone and
physi ci an's_gl gbal assessnent of disease activi

@W@)@t a0ngy 3t%“éﬂ?‘6§r§b$$ub§§%%‘%@ﬂl®ﬁ§136 (e S r%éslﬂﬁ &e065.077),

Putibsriddasl b lﬁﬁgﬁﬁﬁ&g fUERLL MNORER refBn R0 aBEMbFrine);
hase reactants P ESR. The ACR 50 and 70 are

m@@tlaﬁ,aglwgtﬁl@hyde @Vl@clembks}/the MIEC patigamnt asidsscribed in U.S.
ﬁQtnNG' 2 tl% & f)a%%tiel ?1%10 @0(&6@%8 ﬁ'{ﬁe% E?tﬁjgengfan& f\]/ﬁ{C fragments;

I nventi’on’e |eve a
cyclosporin A; cytokine or cytokine receptor antagonists including anti-interferon-a, -3,

or -y antibodies; anti-tumor necrosis factor-a antibodies; anti-tumor necrosis factor-§
antibodies; anti-interleukin-2 antibodies and anti-IL-2 receptor antibodies; anti-L3T4
antibodies; heterologous anti-lymphocyte globulin; pan-T antibodies, preferably anti-
CD3 or anti-CD4/CD4a antibodies; soluble peptide containing a LFA-3 binding domain
(WO 90/08187 published 7/26/90); streptokinase; TGF-f; streptodornase; RNA or DNA
from the host; FK506; RS-61443; deoxyspergualin; rapamycin; T-cell receptor (U.S. Pat.
No. 5,114,721); T-cell receptor fragments (Oftner et al., Science 251:430-432 (1991);
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a score of ACR 20, preferably at | east ACR 30, nore
preferably at |east ACR50, even nore preferably at

WO 2@804R@R70, nost preferably at | east ACR 75 BEGTEP2008/062286

hi gher. Psoriatic arthritis hag, uni que and di stinct
radi ographic features. For psoriatic arthritis, joint

ST AR L0 AP 19 24 PSSR BB AT o

anoBdodi es of the invention can be used to prevent the
joint _damage as well as reduge. di sease signs and :
synpt B%tﬁg?reﬁtﬁ@na?ér&fﬂ&a%tpldw&%n&ﬁﬁﬁ ozl fiLbe Bralgcsith a CD20
bi¥RBlanABodyS(sac HRUARRLGNRD ot b8RYiILNEal-SPHTiafl th%gghﬂ conjunction
adm nistering to the patient sufferllgsg from SLE, a .
wiBrapent praproofdhs diowing dnetiMMORDS (isears-Dedificnzenti-

e . |_ . s
AR aa dn gl (4 LS YRR N AT el JGL Py i flammatory
Wiugk), impusosuppiessanissc. gShEDAbpsrH mesophawiademafetil (CellCept®);

u i cal, guantitation of .disegse activit T EDAI
RESED LR s i EpsSlpidh, BT SEh ey B AT
(a@la?mmab;sAMmm | Hoﬁat@l@dfsb,f%mo V(%ﬁ) (lbﬂtﬂﬁcﬁBﬁas)e Rgﬂ@i}bg@
W .a _nuneri cal range o - ...See bryan SCU
oot eocRp el of ?@J\aﬁﬁ%ﬁ )-CTRBBRL (Plghorggnt kepnex, WA),
WS IRAYIRATRKRAS URO cHeNS GHEEBAH), @0 Xi20Rhiblors. DMARDs commonly
Rheumat ol ‘ogy 2002, 14:515-521. Anti bodi es '
vsdon Bweargglwéweiédommar wilfpedlazne dnatleptecxatseleflapeinide, etanercept,
Lar. . / . ) .
IR, 5L AEBhL R0y fora)) B et BL Sl
minveytlmer eyrddspbtiag, Staphiglochcdas pebedin Aeidhrasnoadsorption. Adalimumab

signi ficant, reproducible. incre i erum. .
& Wﬁ%l}ocmaﬁ@tgwﬁ}z g}aﬁ_bwﬂs 4 ﬁﬁ_ﬁ% Indliimah s gehimeric

| 117 , . < oy .
b G100 Rt Rhac thAIITNER, ERRAGCoo Hihaioadhcgin’ fusion
puotéith ochiséssing o f deldatreecdiutan higec BhAing poeamnenhshdiman BLED (p75)

i ncl ude hi gh-dose cort.| eroj ds, and/ or.

b oS eccriapen FRI R dad B patignefabpppe G
ARRIRX (0Bl i2hMat)5Ya AlimbhigePaiti-Rithsn ik drbuRinSE @A) receptor. For
vasculitides have_anti-neutrophil cytoplasmc anti body

efycrtienst Bpatmeicridhd. 8. ¢t eBuKisHars oo ragpgemen @f rheumatoid
%«%ds‘ B HD S Pﬁ&%&’tﬁ?@%ﬁ: t3¥§3?m§%ﬁg§09ﬂ% Q%Qéclﬁc

, M croscopic po ' ' urg Strauss
sipbethiownt, ([€I8) paoit lisetatadvith k EE¥D asibadOa( the sochavet
vasculitis.( . 0 arthro hi es_ar ; f
HRGH bbb SRR RRBM BT SHBoiR'.5-
Spangiy/wki MTXYsat baddmindtdrid bitallg aahsubCunheowslydi sease.

Treat pent success can pe. determ.ned by validat ed \
pat | ehEt G GO B BB aPoHBLBSHEOCHUER R Crob's
HREIsE, thYpitic@t SarBtir&ddd WK a AR 0USiRdIng @ntiBoRFof the invention in
psoriasis; treatnent differs di rectlg inrelation to

eRndencsien seiie farioamplgs Remicadefp (nfliximapidiom Cgntagpidngs of Malvern,
PESIENBREL (YRhGAYintthidek 2 A)OPT a1 treatnents, such
as'topical 'steroi’ds, anthrali'n, calcipotriene, o

cl obef'emthentafed Si&ziaclodecmnbingionfaeCDE8 adilsehseith high-dose
whi.l e patients wth,nmoderate eyere pseyi.asks
NSRRI SR B e bR B CETH SRR A A hSn ik, aav
ael NMO dsn betyedtabspih ki) 20RiivAing aatitddB)of the invention in combination
with any of the following: corticosteroids, NSAIDs, analgesics, COX-2 inhibitors,
glucocorticosteriods, conventional DMARDS (e.g. methotexate, sulphasalazine,
hydroxychloroquine, leflunomide), biologic DMARDSs such as anti-Blys (e.g.,

belimumab), anti-IL6R e.g., tocilizumab; CTLA4-Ig (abatacept), (anti-CD22
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therapies. Tars are al so used. These therapies have a
conbi nation of safety concerns, tine consum ng

WO 2@o/#168 or inconveni ent processes of treat NRCI/EP2008/062286

Furt hernore, some require exp_egbc,j ve equi pnent and

dedi cated space in the office sSetting. Systemc

rmdiecraE izonsbc?nnl qulucreessa%{ i(?;us a%é Hle relIlg'enqtcs phenolate mofetil

?'I%'C|EI&IUhamﬁy SN 6R! %yﬁe I%"pl cferoripa, ‘Bone PRErr ow

QIS Rathe)) Melr cythtsgaagentK(etn eyyclbphegbemateyl

gastrgi ntesti nal upset. .Alsq, the use af. photo .

can i htrleasEaiat ¢ PH@%@aB?ntwane&aiﬂe&S&edn B30 ting

el ol aDcdrfurdchisn WiGQBYRM tRAGRcAS) dusi KAOPLAsteroids, anthralin,

associated wth the use of topical therapies, )

pHEDoRES: afnpetisel, sydtagarpiene (s tithanetior e, FRneids| ¢yedpsporine,
i e f r [ [ ] i -

S EU SR A0 B I ARG R LRl PR yin o

€20 pewlin@sitboily sapsesdyodrivpnemwrentlp withgcycloapges. i n

clinical .signs, and s tqns of the.djsease ingcludin )
ohyer 0 mitieer Bty ek Bt v bR RERRS st b Mficred in
i;&&tl’d:naﬁ !séquéﬁt&kﬂ, a@mebiRavedl| 6Iyinie?1%§tAe)n( Eé&‘&h}):nt&@%ims, or lohwer dosage
soriasi s Synpt om Assessnent , .conpared with the
FRLERIPRGN regiRpng iweﬁéﬁerﬁpzﬁieﬁldé% aptthedy ompeiieIst the present
Q@Sra'F&di cally throughout treatnent on the Visual anal og

scale used to indicate the degree of itching '
exper Therepantigtiorpdations of thefeD Hbbind sgpatibediesusedyn accordance
n u Lk - .
GHTORL AR, ML 5 FARRGH) S0 o ST i
devireth delgree dhmeey swithpipoiosalpdaymiceusellgractoptabhacarriers, excipients or

SR 0 AT 0B L G 0o

fHeYotrh KﬁlngMﬁEed folinlilaGiod @QqGeouRdbRiEdns. UREdepRbiedsarriers,
headache, bronchospasm .angi oedemna. h% woul d be i
BN IFRIBI B SASHIZPHETHNYERSE (2 FERiFhnY! thedeigass a9 cppgentrations
%ﬁfé%ﬁ, ah VRN dc U e JICRLIHRRphAIE U8 I8 2ekd 8RSnickRids;
alleviate or mnimze such adverse events, the patient
artipxpdagtsi ipeluding iasrorbig keid ond imotlopning escrvitisey Ghefyas

: ' | i C :
AR B LR ARt B RUE o n Bl MR ARE Btk
tilandd, benzehmnape uhlotdd; Ipheed1f Bayl orédbednd @ldoboc olikgl paraens such as
th atient to.tol erate higher dosages. treating,an
B Rt G sl R REE Minge e Eigbaa ffreresol:
Rk BbEauReweghatled teanubotit DNsidasy hbbpdptaleevsrotcitiesuch as serum
patient can be treated with one or npre CD20 binding

Mt h 0
alRYMBL gFeLN; of IEEHIQRloPH: WY 4APRIIS BelyAY HeR dpeut i ¢
1 GidorS aftfthd 4B NMRPEIGSHE VEutd it the2Ristidf
gg'ew?tpiy%gr E%&?ggi r?eir?i%'rlb%g él?)%g&bib’nggliln ant ?I%o y egalr? %lge’_
agiming, ot bsd; onewcehantdey dissecharides, and gther cagbaherdragasiinguding

%fu%]set Hﬁmjﬂmoa%ggﬁ\%efﬁia\gﬁﬁ gg&{ﬂ%su%[l 615 %ﬂ?rhAe’ sugars such as sucrose,

on-résponsivene era
mammitud stughpioas et werbiagjeslt- bamingecoadiet-ins tsecteds satl vt enctal

S BFG 6F 2B PR DAB TN B OB G VAL o TWEEN™™
HEPRONIOS TMRA Yo fyadl RaS glychldPEd)Ng the type of di sorder

being treated as well| as the patient's history.
III. Preparation of CD20 antibodies

The methods and articles of manufacture of the present invention use, or
incorporate, an antibody that binds to a B-cell surface marker, especially one that binds

to CD20. Accordingly, methods for generating such antibodies will be described here.
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"1 nmunosuppr essi ve agent"” as used herein for adjunct
therapy refers to substances that act to suppress or

wore®R/04268 | nmune system of a patient. Such agePCBHER0$/052286

i ncl ude substances that suppress. cyt oki ne production,

down regul ate or suppress sel f* antlgen expression, or
rsrtazl;mbg) gldc%enntg bgensdo%ocr) Ip{orgé%tl n O{S:Igc(l:’ehenfal%.effo]r, anh{)]odyldles may
pe, edn| & eslable rfeltriﬂyf obed ror sSpboiva, thas@If d(ﬁi)(ﬁﬁﬁﬂghhé m&ed epitope.

ég,?rrrqaﬁgelg@%%l itig e?ily bSt %F%ﬁﬁg@ elr ce surface can be used to

EofelRP fb@sala@f{rfoq Cantibbd $(8J. €Other Rﬁ‘m@@‘f D20 usERELdr @Bndring
azat hi oprj ne): bronocryptine gl ut ar al dehyde (which

priedics mall hﬂ@mﬁ@mg@mse él@ll@de@d Pepéd in U S Pat. No.
4,120,649); anti-idiotypic antibodies for MHC anti gens
and MAGeseingioarie bowasdP sapmpliaRy tachnigues pbe produgtiaike fribe
5&%@&%@5@9%&&% WillCth ng%ég&ltqménﬁbﬂt erferon-a, -b,

or -g antibodies; anti-tunbr necrosis factor-a

anti badi esp,anblaf WimbgPecrosi s factor-b antibodi es;
anti-interleukin-2 antibodies and anti-IL-2 receptor

anti bPQl'y@l%nal@ﬁlhbod@’sTé}e @fgfétgﬁ?lgl'r%@d fehahok 89 ‘i’rﬁﬁtq%le subcutaneous
anti -1 ynphocyte gl obulin; pan-T antibodies; er ab

@rﬂ) or immcaionsAk (i-p CMB LN OF Hicirplodins entiga| aljldlae aéjsmliltd ét may be

@]ﬁl% Ebﬂggfﬁ% %QB%V%E?% tg %:ﬁé)t%m(t%__lg g‘{u%ﬁﬂ@gemc in the species to

bdf Imrpumdﬁf r@@s,dieyRNé\hmpeDindyammt $eeuh @ftumik; I‘Iﬁ)@’ﬁle thyroglobulin,
RS- 61443; deox CI n;.. T-cell pt or
OOROCBryPoNg h Be fobh DA BRI Bl sechG Rl
feXcirideberboy Bdulfos@hﬁﬁ% Rl (bIrgdBen {hl&%ll)cy\d’@m%(}ésldues) N-
1294; and V\D 91/01 133); and T cell rece
ByfrpByrarinidp(thmygh @@)nesre%ueé?s ghutpratich Slfcmmc anhydride,

S0edt FERINOF=KNREWABRL M shaart Lk 'dﬁ‘fe?entt ‘ﬂ{irl @fﬂu‘p@m can be
treafed with a €D20 bi nding anti body

rit Uxhﬂﬁﬂawﬁreq{%&rﬁlnﬁ%lﬁl'ﬁg@mﬁ&h&Qﬁtig@ﬁt1 og@ﬂ‘u); cbfjugates, or
conjunction with any one or nore of the follow™ng

deringslve MARDD IR segs 0tpel T § e gf thetproteinty srangete dfog gabbits or
gn?ceg resﬁ?%ﬁﬁgm% \2%1 TSR Fr@indN30h 18 Q@u%tﬁ fa ?&i gﬁéctmg the

tory i mTunosuppr es
mlumdn iopadarepllyycophehodi@s.e Omo hreniH la(e@ehel Dapsl§ mye boosted with

a1 APk PPy o SRR e sppolete adjuvant by
busblo OfaAd qs 11§89 tionARAMA(G 1} sﬁd:sefSeUﬂDm diegays RIEM thABNE(Ha)s are bled and
(| nfli xj mab; nt ocor I nc., of Ml vern, (rfa)_, ENBRELi

fhetsamet septaye BROAYARST: '/MpHrEorAC g?%%q il pheiter plateaus.
R%‘fé}%lya‘% bABH] ?s'@oste@@)ffh&hb @&ij@é&&@ﬁﬁthe @Q{’ﬁﬁ%lg&ﬁm Rb¥jugated

used inh RA are @¥ r oxy cloro ul ne, f asal azl ne,
et didereak progein p /Dmfrhmﬂgdiét di @ranfecrr@@pﬂmkmmfeagwt nébnjugates also

?’%ﬂ%e%&?er 1 COﬂ)%lﬁ)eﬁlq.] 'cgﬁ 1:1!11 Qsepro + ﬁlsfo?lls alA SO %érggatmg agents

ramuscu m nocyc cycl ospori
Stchphyluvoc accaltalpy oseeli tn eAhantmﬂrmnaniamrrpIponm Adal i mumab
is a human nonocl onal anti body that binds to TNFV.
I nf | i %i)mabMogocondiamebodiesronocl onal anti body t hat
binds to TNFV. Etanercept is an "immunoadhesin" fusion
Monoclonal antibodies are obtained from a population of substantially

homogeneous antibodies, i.e., the individual antibodies comprising the population are
identical and/or bind the same epitope except for possible variants that arise during
production of the monoclonal antibody, such variants generally being present in minor
amounts. Thus, the modifier "monoclonal" indicates the character of the antibody as not

being a mixture of discrete or polyclonal antibodies.
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protein consisting of the extracellular Iigand binding
portion of the human 75 kD (p75) tunor necrosis factor

w0 2@epss8 (TNFR) |inked to the Fc portion of aP¢/ER2908/062286

Igd . Actenra (tocilizumab) i a humani zed anti - human
interleukin-6 (IL- 6) receptor. ]For conventi onal

treat nt. o nes
ranag NP Bl 5Bl Par ot B Rt e hybridorma
Rithed fisti desorded By K0312é3-e345 Ndighy 086:¥95 @0082), or hidy &e made by

ckpo f'Calﬁﬁaﬂsf? MBS OCBA unctron with

rretho xat e exe Iar dos e .of MIX |
about ITAT8] @WX‘%{‘S‘F\% E‘%Pﬂ?tg@e%t@&%%lawcy as a

Rdifst Sl RGHInA R Ss Ylerelﬁ&'botf&&sﬁﬁ@&it BRMEit QfmeHdkylco BabBroduce or are
spondyl itis, psoriatic arthritis and Crohn's disease

eanablsaf pertucimgrantibodiesethtewil vipedifigalboznd s thaiprrjcin used for

of J fqr
SO pA 1A D PXENARl S SAUISAASRM i Wy
thien e ﬁaeérdrwthaly)elonBNBREumgtaanmld@ pusingl agnnmSuch av\@))lyethylene

Tfé/{)oalb{m o%r% Ihﬁ/%ﬁ oLrﬁa Iaerlfé(lij & nC Zaonap Igntob #t 1o Prznczgles and

COT%I COS er ol

Ey@kz@@h;@eﬂ@hm (@eadérBG(B)resst&@e)nts suffering from SLE,
AAV and NMO can be treated with a CD20 bi ndi ng

ant i b@byhylfridole detly énis ipegpatad acosdeidedibrdogrowinti a aniyabdd culture
foll ow corti.costeroids, Al Ds nal i CS,
BORS PR B Corpie SRt Betsas thef BT Gith or
@WRQS)f(tﬁe Gnfub®L b@ﬂeﬁt)éﬁ eloﬁié'd@h@sﬁdna&hﬂl@le if the arentalrn eloma
ydr oxychl oroqui ne, | ef unom de) bi ol ogi c DI\/A% K

gfglsé@ﬁlq gp]gzgn(@y@oxarg]@pp BUFRR D hospkqribos Rragsigrase (HGPRT or
'tﬁé’ 8@1 re fEbih fd tﬂ@%ﬁ%ﬁﬁg ) 1c(aﬁE}twlIlZ 1 ﬁ(fe %p)pxanthine,

epra uzunab I Nmunosuppressant S ., a I ne,;
mpioptesinodnat thymistieg GHAT mdm@pmc)h subast@rm@) prevamtghe growth of

P‘?{ﬂo. .ffciqu%&ﬁss (e.g., cyclophosphanide). For the

psoriasis, patients can be adm nistered a

P%e?%#é&%ﬁﬁ%&?%&{ a{rQ Cq%@h%%[]ﬁl nghc‘{%élﬁl h&u%?bﬁ% able high-level

t reat nen er ol
paldactpot ofi aenbndydi}othesasabd araﬁﬂdy@zmmrgmells and ard densitive to a

met hot r exat et inoid ospord A ang ,.UVB :
PREREH 68 ® P Rt Db ok eSS RE 5854 magp@agall g we gnurine
hfy@l@hﬁdlﬂ% ts'ﬂcl@amgﬁb ddrivdil ﬂ’t@nﬁMOIt@-QY aB@Nrem i adduye ﬁfrnors
concurrently with cl OSPOI‘I ne.. To mnimze toxicit

pyrelable g thisrmak kﬂ;@ ol Disgiibypsion Cemtan. $rn Rigee. rf?%kf‘érﬁl@dUSA
hﬁh SlﬂtZQ)tr'maA%S 854 H@ﬁtalvgﬂlablé:f}m tﬁ@k%e'rﬁhn Tgﬁe Culture Collection,

Intermttent reat nent regi nens, [ ower osage

BosiiilhatMalané §iSte nguman mylel@@lacamlonwsndlungnélmermmloma cell
Flgérgpr‘?l(ij f{a,lvg ﬁgen 465%@%%{35%% E)troch%ts & 8§ urgeﬂl dﬁ] Hoclllcgﬂa? antlbodles
aﬁmbbd anbemwd/h 18 ha0@rr @984y, Blr(liﬂeﬁfl ten cdn Aﬁmecbhemtdﬁ»dﬁ &roduction

B e i o R o S AT L AT 1 SaM P 1987)
ac ¢ epbfal | e i ru{rh @ %hic%)il%rbﬁdoerﬂg 2elRare growing is assayed for production
of monoclonal antibodies directed against the antigen. Preferably, the binding specificity
of monoclonal antibodies produced by hybridoma cells is determined by
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or

enzyme-linked immunoabsorbent assay (ELISA).

The binding affinity of the monoclonal antibody can, for example, be determined
by the Scatchard analysis of Munson et al., Anal. Biochem., 107:220 (1980).
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stabilizers {Rem ngton's Pharmaceutical Sciences 16th
edition, Gsol, A Ed. (1980)), in the form of

WO y@phid2sged fornul ati ons or aqueous sol uti onsPCT/EP2008/062286

Acceptable carriers, excipients, or stabilizers are
nontoxic to recipients at the dzosages and

gﬁgggﬁ‘tﬂr aflyb%atsopgt@ Is %rre?gd%r}?ﬁ%ij tha% 8ro ugeb gﬁt{bgrglses o%l{:he RSired
grekifioxty deffih By,iandlod dcmgtya&reo;ndne@ nagibd sabomsttyi 1oniting dilution

reser Vatnléi\l'/ﬂ?g)WT(' gg %paﬁ S joct ﬁﬂ%ﬁ (éﬁg’l@ﬂnf 6(301%5 Jntzbodzes Principles

pradcbs@@ Ipw9ctd3<§r cd@erm@ @@@sgt mgb)u @uﬁ%l@ ChE@e nRRBNRL this
butyl or benzyl cohol {‘PMarabens such as net hﬁll

BYIPPIOpYILdy ef@ra@@ﬁlplfc &- M,EMIOY loH40raediurgy dn addEtiam dhe
ByRRRHANRNS pR0 ﬁg’v o REUTLEEH Blanuglalt (| ess
an a due

out ypept| proteins, such

as s eﬁ“h’@}xﬁh@&&}d" ’ant%‘dd%s s@cre&tﬁ Hy'IHéJaRQ [oRABY ke @grtably separated from

hydr ophi ynmers such as olyvinyl pyrrolidone;
&mcnbulacm@hurawhlt@sﬂtgdi,yuwn@m by camamntnanal msmam@obuém purification

hi SLi d| ne, n| ne, .or_|

BeBkiFendt S ORem oo R SRy IR LR Ry
q&um&grapﬂmrgab skeptr@phodm@; diahsis, ohﬁlﬁatty olroagerraphsuch
as EDTA; sugars such as sucrose, mannitol, trehal ose

or s oDNA ohcodBglthe ﬁmnm’tlmgal aotilvtders-is oradily wotatalsarﬁcsddluﬁmped using

net al | exes rqt ei n caonpl exes): and/ or
e R N A T o Rt IR e T e a S
BihdR@lspedinydIsne gghééc'e‘ﬁboc(lﬁézfﬁ)e hehiy} andﬁ[%ﬁt? @ha’;lﬁsl @ﬂ"m&ﬁne@@gﬁodles)

anti bodi es The met hods and articl es manuf act ur e

ehyfridoattcellp yaie pohpigéarcdspuics ©b pysdraa, Qnge zmlqt% algﬂ DNA
fnla?ﬁoe @!a@gc? ik® e%)Dgssfb N J?@E%ﬁrtran%?%& b h¥ st @BEs such as

that binds to Accor di ng met hods
Gerdi allsrgmendiO3nelisb6dinese Hﬁmsteb@Vdes{EH(B@@Hh@tr enyeloa cells

fﬁg& d@ﬁ@t ottlgeé'%)%s(e il'f%mfuce ?mm@ng gﬂglguhn pI‘OPGl OI u% t%ll%rtﬁ nl?esm of

, ant &For 7
@bAOclomal antilaydidsan thel’let‘:(ﬁﬁﬁmarﬁdbtstaleﬂs NBetibe adtéd¢s @Orecombinant

e Al terna ddi ti onal | I 1s .
st S n G BBo0 Lo N iiop S i wtipp Geiclidg SBers seat. Gyrr. Opinion
GEMBHB0R, 5056967 €BI93H Bid PRBkthPOdYVIRS8) Refd NEBD: AL 1gs (9692).
CD20 usef ul for generating antibodies will be apparent

t o t hpsefusthit E@Bbdifehth Bntdoldics Or BRIy Ftag@idnfsQhh @%oﬂﬁed from
to exenEI ary techniques for the production of th

anithogy ahags lhswdesigsnefetcd vama dlee trmaymalepbsd i McCafferty e al,
NDNEEH 52 (55h ( E’@io?f C t%ﬁéonaé?ta'z bﬁgiu?é 3%’9162@ lsoR 31991) and Marks et

anti bodies are preferably raised i n'ani mals

Aty & ml eBZQU,b%ZtZt%BdeiﬂHl@%l)aieycrthe thanise lapen pf mnead ar(d hysman
Lrlrrg[%;b%g or%%%eg{weil\éeus{n lp%\ég{' 1br%ﬂé§ ?%%S&El%{l@ﬁaub"ﬁgbtyon%rziteScrfb% the
pwodtletldm dfthagh afﬁmtyr(nM mm) ) buman bitébodpe d;y&halhcshbﬁlmg (Marks et

L TR isd 0T o Babi T vl Sy O ki JEFtipn and in vivo

ifrdabinbintaﬁérll BkSA Bght@ylof m&m@tﬁ@l veRy |6l S phaat IliBianids A@Rftkhouse ef al.,
or ex

Nuc. Aczdsn??es 21:2265-2266 (1993)). Thus, these techniques are viable alternatives to
traditional monoclonal antibody hybridoma techniques for isolation of monoclonal

antibodies.

The DNA also may be modified, for example, by substituting the coding
sequence for human heavy- and light chain constant domains in place of the homologous

murine sequences (U.S. Patent No. 4,816,567; Morrison, et al., Proc. Natl Acad. Sci.
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mal ei m dobenzoyl sul fosuccini m de ester (conjugation
t hrough cystei ne residues), Nhydroxysuccini m de

W@ edwoughs | ysi ne residues), glutaral dehyde, suRCI/RP2908/062286

anhydride, SO 2, or RIN=C=NR .where R and Rl are
different al kyl groups. Animals are inmunized against

L3, BB Ae0 gsyBIRAB LG P Bl kR Ry HEHILNAH e Nauence
gloog pegadsﬁhé toding ahfukiice for a AbL-enmuesgebilins lypepwiet h 3

vol umes of Freund's conpl ete adjuvant and injecting
t he S@t/plt:zitlbjmdch noadenmblpbain palipdppldes &t tetstitu@akfor the constant

(htgatllg§ %) %llﬁ%}tl 9 ?ﬂq:.ﬂch’.lfa?% gl%fsrlglgg(gffo g@ auglélt:'—l:' /éig{nfe}l%s %/f%ge antigen-
ES bR gSite @FRh @ﬁtﬂoo@g jto vbte akhirBeHRCHIL ABRQMSIHO MY &fihprRihg one

at multiple sites even to 14 days later the animals
aFERCRicembaNeR titchayEieumepiscihg Baya antign wdanpigyantigearcombining
ﬁf@ﬁﬁ%h}b E&ﬁ@@?ﬁﬁ%@h %}fehﬂ arkig€n ti ter plateaus.

Prefer y, the animal 1s boosted with the conjugate
of thg ac-(ﬁlﬂg)na Qﬁt'l‘tg)%{bs cgﬁgrlgﬁgh%ﬁﬁlﬁd&tr@% iBn q&htfhflﬁ%ﬁﬂtﬁmty for FcyR

protei n and/ or through ferent cro i nk
ar@algemt for Ouajingpdiseascsab baye emnanlivaceheféciqy afetiontor n@lhfunction is

r ot u re
8eesuje%i < uc{}?ut@?nr?une it §GQSJS 5% S%Efortlf%osf é:’x%r%ggh ﬁ%gﬁﬁ/gpsmoo and
W@rﬁﬁ@4/ﬁ£&§pc{h&erog(ehl)cs I\I’meS’:]TA)ViENHaM(ﬁEN ediulEs Monocl onal
anti bodi es are obtained froma popul ati on of
substanti ally honogeneous anti bodies, i.e., the
IndlVﬁﬁpalh@ﬁhhﬁgﬂhﬁﬁn@@ﬂprlSIng t he popul ation are
identical and/or bind the sanme epitope except for

possi Methods Ifcbraﬁlmantzh@g ncéH-hBartattiboGich hoebusdeh @Bsceibed ifthe art.
nonocl| onal ant.i bod such variants generally bei

preéegably. 4 humimend anHnods kas ong 9§ morhaMpgdicid whiducs intfoduced into it
fORNCGuRiahat il ROH-AR0ES THIG fPRARAEIMBD aEﬁereﬁﬂlﬁéské%jbfﬂen

as not belng a mxture of discrete or polyclonal
ot dslodiae Sinfont” essadis ewhich erartppisellotakien famidano dnpert meayiable

E%H?@.r éu?ﬁ I&&%tlkﬁ?&&?%@&é%@ﬁg§ g@%@%&gg fo [lc?\;/mgaﬁé: @eﬁl%g é)l?Xther and

by-woelcostdonardr a DNRarred, B tkS2792 5(19Ra; EthcHﬂna.nn et al., Nature,

S DR 9 R B AP ol G s 22 hi b 17 80 By Sabstiuting

yﬁwvurﬁ@xé 188ioh B RicHER AYEhE €66 E3pbBding Sekhdsbof a human antlbo dy.
nphocytes that produce_or. are capabl e of produci

éﬁ%‘qré@a §uthi&1tm\ﬂm21sd”sa¢1é@wh%%ne|091rmrﬁoﬁn¢180@1ﬁ%(%§o%?m No.
kﬂ %?6’ mﬁ wllléi‘HH RLBM RNy le%E tiRh Aty ﬁamahm% Hbﬁrﬁld‘l?a)é been
nized in vitro, Lynphocytes then are fused
Wib@“m lyethe somespanding sujucrds! feorh agionduagaspscieuudh paagptlce
i
BB S Shus By B g b R
mglcﬁﬁeélﬂfﬁes(aﬁd@dmm séme FR, reﬂlﬁﬁé‘s)a)re subisatuiydiyyi ideitaesciedth s
h S Ereﬁﬁred ﬁ 8ed and grown in a suitable
939 &Shedit & ‘?’ﬂ@l Bf&ferably contains one or nore
subst hE & Smct:ehoafI huwarﬁl V%{rlgblte I?iom%ms“ﬁo'%h (Illght and heavy, to be used in

making the humanized antibodies is very important to reduce antigenicity. According to
the so-called "best-fit" method, the sequence of the variable domain of a rodent antibody
is screened against the entire library of known human variable-domain sequences. The
human sequence that is closest to that of the rodent is then accepted as the human
framework region (FR) for the humanized antibody (Sims et al., J. Immunol., 151:2296
(1993); Chothia et al., J. Mol. Biol., 196:901 (1987)). Another method uses a particular
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survival of the unfused, parental nyeloma cells. For
exanple, if the parental nyeloma cells |lack the enzyne

whaponamshi ne guani ne phosphori bosyl transf er aRET/EPEBPERI62286

or HPRT), the culture medi um f% the hybri donas

typically will include hypoxanthine, am nopterin, and

AT P AR VR B LR S OB AN Y s or
patibwangudgtdup A lighiadr Hewsectail vaiabhd deyions upposdmesfiabéveork may

i gh- 1 evel duction of. antiboq; t he sel ect )
g%?%@ﬂé%@%?@h%@ﬁ@t Bz e s el o e v dcad. sei
Bdi Loy s 9a3). PRkt di UMimmimby 1tsheses (ryosher red
nyel oma cel | lines are nurine nyeloma lines, such as

t hosertdefirtetlinifoRhMERCantibo @ivs bdRémdnile WIS Lot 4B I0F high affinity
avai l able fromthe Salk Institute Cell Di stribution

s rhetnticea Andpidgolavasblettipipgisalpsppertighd Topachicyp this goal, according

B %, bon L B O AR LGt Dot
pyentehwqaerdesand e iousraonchptuel lomyealizzderedicts Usinggbreatdmensional
G O R R
(dA84 hre Bhat@ily aetiladle, anttano tilnd hiad to Andse Bitlyd kB thduat iGamputer

Techni ques a l.jcations, .pp. 51- Mar cel Dekker,

P .é,mSﬂvéwa%le,ﬁﬁgsbwatedﬂ%ﬁﬁ@ayr@alﬂ% fhﬁevﬁﬁﬂmsmé

BOHIS instRiBa GBI L ir&loF sSlE@Wl Béhdidut AESAYRE IS HRIin REQRYESs. Qhspection
of nongcl onal antibodi es directed against the antigen.

p:f‘r@p@rchmlayys geﬁ@it_b@msﬁgofgb@glgqu £9le 9 e rw |i1@ﬂ@! functioning of
gr{%tchf?&lgét@?mﬁﬁlﬁ&’ 66D IURE ] A0 TR %I?J\lérs?sr %ﬁggﬁﬁd&ﬁgétQEﬁjuence the

I mrunopreci prtation or by an | I ndi '
alzbigyof thucindakta iathwioghnbuba ssbyd (Rlaajigar Tetlzy mey) FRikesdlues can

TR e e
geitedpichadctbystichaichas inhaied afialty Soisthofardinatiened), Blachicved.

al. Biochem, 107:220 (1980). Aft.er hybridoma, cel | )
Q'j%enﬁwgﬁﬁ? Pﬂ@avatrﬁg{e Ip¥i8R g%@éfug%@ -ewﬁwf@é It mppgupstaytally involved
sPa b ddcaict ahiged binfinky, and/or activity, the clones may
be subcloned by limting dilution procedures and grown

by st g{))dargum@hmggodjgodi ng, Monocl onal Anti bodi es:
Principles and Practice, pp.59-103 (Academ c Press,

1986) s aSuitérabiiv 16 WutidhRafi®d ihamke antitydsesRidh BO$enerated. For
i ncl ude, for exanple, D-MEM or RPM - 1640 nedium In

FEARIT-dhis nEHP Ry BICi B BFRLUER ITPRSSRRG apEAYY Gvh: IFolibglbara gapable,
856 ihfRuditARLSof fro@ibi Y AR mg&ﬂﬁre blﬂﬁlaﬁ ﬁﬁﬁb(ﬁﬁ&&ﬁ?@ ghence of

secreted by the ‘'subcl ohes are suitably separate rom

et gendus umgumegiobwhn prodietes. floneximple, iskastheebylescribed that the

0 i | 0 | i urifi.catio r e SR
GO BTGP R, B LSRR BIAT SRR chimer
yddg comylirepatiahtemock resits ageapiiyte igebitioh ef tndygensidsingbody
di alysis, or.affinity chromatography. encoding th
RSB RS P biseiuthef So Py ) TPEsH Qb e S atay th such germ-
BEROMANGEFhideSH NG esult in the production of human antibodies upon antigen
challenge. See, e.g., Jakobovits ef al., Proc. Natl. Acad. Sci. USA, 90:2551 (1993);
Jakobovits et al., Nature, 362:255-258 (1993); Bruggermann et al., Year in Immuno.,
7:33 (1993); and US Patent Nos. 5,591,669, 5,589,369 and 5,545,807.

Alternatively, phage display technology (McCafferty et al., Nature 348:552-553
(1990)) can be used to produce human antibodies and antibody fragments in vitro, from

immunoglobulin variable (V) domain gene repertoires from unimmunized donors.
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conventional procedures {e.g., by using
ol i gonucl eoti de probes that are capabl e of binding

w@p®eiizenl |y to genes encodi ng the heavy and PETRP2008/062286

chai ns of nurine antibodies). ;pe hybri doma cells

serve as a preferred source of 'such DNA. Once

ég%qrg ngcrlo \9\1}1? Ceﬁ%\llA ¢, Anti odtyf\é1 Cegm ggeégﬁ eXDIOﬁlg(z n=trg 1nt0 cither a
sl odsifor coal proeél g&e oSk rﬁlz&ﬂetﬁf@ﬁ elctisphdgh) suek as M13 or fd, and
Hanst e

CHQ I.I's,
digplays ar énélraaﬂa%e@ve ﬁﬁ%ﬂﬁ%% ?rﬁ if‘r%t{tg? Hﬁaaed)amcle Because
ﬂretfaarﬁeﬁtbes S0 8Sht8nOh sHRROG A0S Dm! ERRYrese P néé Bénome,

reconbi nant host cells. Review articles on reconbi nant

golgntiens basad pn thyalepetiqnal prEPEIEs elide antiky dyrésogasulipsgglection of the

£05 OGS PrBuPo A shgrPbiOplch T IEYE Phese mimics some of

A8QrdEitGas tifclB el P]llargeailsfpllayt daerbe ptfodngteinta, Varlety of formats; for

nti bodi b
Bt BORy SFnage PR o' GURRY PR ar Sy T Bolod! a7
{190B))i Spverul sascdsidiad gent SvEfaith ?ﬁﬁ lb!e estl,\elg?bn ph¥at display. Clackson et
sSon a ure,

348 552
ab Ny 2%38 6§41 égﬁil%?ghlsrrérer&a Yersg rray ofyggii-oxgrqjpne antibodies
ﬁf&% a5§ﬁalﬁr%ﬁd((rﬂ%8ﬂ1})nﬁ?&ﬁ[ libary bev 'géﬁés%h%li f?Brneré pl€ens of

and human anti bodi es, respectively, using phage
irppaiFedmiceSbEpgUieint ohYilgknesdta n@,m@re@mz@dal@m%edonors can be
g(%%gﬁ'ggtgdli glgd 1bla %Q %&é Eiv?#sf: ?Aﬁéﬁ m& gﬁg 19%@&; self-antigens) can be
Bbkaie'ﬂmskﬁmtlhkhgfqllo&»@ng?fh@-t@c&ﬁlq(uiﬁ%p)lbedalw Metls eas!., J. Mol. Biol.

n [ on on_as
SPTRESSH 5P BRCEFET aE G #E{&% SEQTRISLLNIES 5 putn
\¥atesdroasendts, 513,908uC. Acr ds. Res., 21:2265-2266
(1993)). Thus, t hese t echni ques are viabl e
al tber Hatriad aﬁtﬂbdlilésrrﬁ‘ﬁ,r ztlscohﬁajgeﬂlématlb}om?htra etm\famﬂinl cells (see US

or isolation of nonocl ona
E%F g§g2§18 5%#&&3%%0 may be nodified, for exanple,
by su? tit 5 the coding sequence for hunan heavy-
and | zht gﬁ% VEEIEteERt domains in place of the

056 aRe (RS RV R vdionad foR B Pragulktion efentigedy

#45/880d. (498bhilly, Qlies@)ﬁragﬁl%ﬂﬂs SVt Meﬂ@d%d‘ﬁkoﬁd@lﬁi&&hgestlon of intact
i munogl obul i n_codi ng sequence all or part of

%Iﬁdror%@%s@aue&e Morota cheln Jpwwgh@fgé?leefrﬂmlrﬂl wﬂ%@ﬁwe@l Methods
Ty ROERNY Y1999 ?%J‘B&nhm%’gbé?% ¢l T Pel gﬂ@%@}g' ‘ﬂﬁ%ve%le these
substituted for the constant domains of ant i body,
tiagmérgy cay wove b producrdedirectly by necowdinaabhest deliwai ffeg cvdmple, the
Qrﬁﬁ)oag tﬁlagﬁrn tg Fgl% Fe a’f‘é{gitigprg heaaﬂltl%na%gl? %\rér b Parfes AR SssBd above.
Alttingenel g, drabl- ﬁHrfgagmeh&; daa\be rigeetnerebé\remd fromd. cafi and chemically

ant i en and ther anti conpi e V]

EpurD Py FRBD: Bim el St SR gl ol Y 167 1992,

AB&drth@lt@ﬁn&ﬁé'ﬂHpg a0l rqamrﬂa@ﬁrenﬁeaﬁ 88iisomtod difech Gdm
affinity for FcgR are useful for treating di seases

taeemBinaht kashemb@dues fQbatipclyriauss fieicthe pradeption offwtibegy fragments

1 ge %’f ?ﬁdrt tooie Rk @ fﬁ%ﬂh&ﬂ@ﬂ Ney Qt'héleé}ﬁﬁoihméﬁs SRL afke®olid of choice
nmple, 1n US 2 05/ 0037000 and

1s a smgle chain Fv fragment (scFv). See WO 93/16185; US Patent No. 5,571,894; and

US Patent No. 5,587,458. The antibody fragment may also be a “linear antibody”, e.g.,
as described in US Patent 5,641,870 for example. Such linear antibody fragments may

be monospecific or bispecific.
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WO 2004/ 63351 (Macrogenics, Inc. STAVENHAGEN et al).
(H') Humani zed anti bodi es Met hods for humani zi ng

wooumeh anti bodi es have been descri bed i n tPET/AEP1008/062286

Preferably, a humani zed antlbog¥ has one or nore am no
aci d reS|dues i ntroduced into froma source that is

non- hy B%hgs Can;badunan am no acid residues are
of ten referr@d:to as |nport resi dues, which are

typi Cg mhg kgtrbodb rarl]rea Eli}ltlbpg}%? Fhat hav%rbn? Ihs s;?e%?f%iitri]és for at least two
Humani 1 On can e esse Jo 0 oW ng
diﬁ&rméﬁm@e@f EX¥mplery ‘tﬁspﬂ:cfﬁc-ambckdiESméﬁ bimego eko dlfferent epitopes of

Nat argé%n > ég‘g)%l?ch&él?lﬁgé;ﬁ%ﬂla% Elm2(g%q(€ﬁg@er'\ancl{1 a sécond B-
%Bsulﬁaélnﬁa&@ (Alt@ﬁﬁﬁ%l% hin SHECSDLG BindRg MnResyes ¢cﬁﬁ’$1ﬁed with an

reglon sequences for the correspondlng sequences of
W@%m BiRds Wouizeminomalcrye pn adespcytiunentse g cell receptor moloeulc

b eR s Doy EP HEEE BRI R sheh R ERECD R Epm
HUP3D) andfpﬂbllb((ﬂblr@sn ak) asfobeewllstabsitfenm wechayistrisdo the B cell.
GRELTFEDNH M TFSATCER: 800 BeORB- NIRRT

antbohmﬁ Ip6$e$sm @DQOJblr&kil@arhyﬁﬁiratﬁdmﬁbhtdomcﬁ;ghe Bganesd. glues

an ossi b sQ FR resi dues are ituted b . )
gﬁ GEEC) byb%@?eﬁg%@eﬂ%%ﬁa? € PJSRars diéﬁ»eﬁ-iﬁ%ﬁbaaﬁ%e@l?s or antibody

Eb@n@ﬂw(&g qubjaumpéblﬂ@aﬁta&ldes}iorral ns, both light and
heavy, to be used in making the humani zed anti bodi es

IS VeRMethodR @it milind &sﬁ&@ﬁ’&&tﬂ)@ﬂiegﬁﬂﬂ 1&lotwnh. in ARCHE, diritBitidial
the so-called "best-fi net hod, the sequence of the

DRdpetisme cf@lrlriﬁnﬁﬂbl?lslﬁclff@cf’élﬁbo%}ﬁft PsheeRy qrsthe ep-saprsepion of two
ﬁkgg{lo 1”1:“1 h%Q\:?} Elﬁuﬂ i tac'h)ﬁnﬁalrg NEKYRe h{m% chains have different
varil a donmal h

sequences human sequence that 1Is
S:peoé"ethSt(Mﬂtls'man eo&l t¥urep 3@nd37- é39 h‘l@mhc Bepatued ofghetrirglom

gRll’?leIltro Vn\%rnkglro 91'119 fle %Rgld tc 80 § ug&jr%mas)
$§ 3t nnuno hﬁ f qh
pltodad:e a p@lentMﬂ) ImixtBrcodf, IOICBEe&ﬁﬂ.aI(tibGW )nblecAh:@tdfeﬁhlmt)ﬂﬂg @ne has
artl ularfra mork reg derived fr

he .
r‘EQEﬁ%t SPEEItIG SHReuLss qﬁcﬁt&ﬂpaqfo Ee]fqrrﬁgap@éeca thlc% is usually
Bt Bycaftinit ty @M@ﬁfawgpaph& s{elpghg rddkier i&aﬁlwfseﬂel dhdMBE p@*ah@c yields are

regl ons, e sane franmework be used for severa
19V f%lfrehf pma@nfswu disglopesbieti ‘é@y L8288y ansk méﬁraumﬁléf‘é et al., EMBO
995636 USA 89: 4285 (1992); Presta et al, J.

I 'hmuno 151 3 (1993)). It is further inportant

t hat Q@&dr?fﬁg't@ ] d@f?er@ﬁ’c 0%1@19 aﬂhﬁ&ﬂf \%Yﬁﬂlte'dgﬁlaﬂfs WittPthe desired

affinity antlg and ot favorab
bmdlnegip@faﬁmpm(@ehb@ dysantifen gembising ditie)sarg ﬁabd topiprowdighypulin

h :
%o?nes%g? Eeiodl%% ) rsg(?ueggécse ggl’eo S g e%e?gbl? %w{?ﬁ gﬁ ?arrngﬁ(?gg?bulm heavy
sleduensest amdammdmpmmgom d@pt pmt oﬁthﬂhrmgz (—‘@Hb,ramdlﬂﬂ$regions. It is

usi.n ional. nodels of th ental.ang .
Hian e G ba dre s e leccar renisebRar P ke Dingats vis
nedsdasy fr & Btodl‘miﬂblﬁdlﬁg girbaat & a’@'l‘éistadtﬁ dfamd fukidhs.t DNAs encoding
t hose ski |l in the art. Conput
the 1rnrnun0globu11n heavy chain fusions and, if desnred the immunoglobulin light chain,
are inserted into separate expression vectors, and are co-transfected into a suitable host
organism. This provides for great flexibility in adjusting the mutual proportions of the
three polypeptide fragments in embodiments when unequal ratios of the three
polypeptide chains used in the construction provide the optimum yields. It is, however,

possible to insert the coding sequences for two or all three polypeptide chains in one



10

15

20

25

30

prograns are available that illustrate and displ ay
probabl e t hree-di nensi onal conformational structures

W@R00884e268 ed candi date i mmunogl obul i n sequenceRCT/EP2008/062286

I nspection of these displays pg;p1ts anal ysis of the
likely role of the residues in"the functioning of the

candi dat e | nogl obul i n se nc i.€e. he anal ysi s .
S TR e Plree B FHICEE v pifyasp e RO Bl rasios
30k daitigh yiolds oo gheobtheiratidsarbbfiab parsic@lat digeficarncn. t hi s

way, FR residues can be sel ected and conbi ned fromthe

r eci plrenpreéonctdicmpbodimee g gricapreaehf thabispbeficlestiogits are

anti body_.characteristic, sych as increased . affinity.. . .
FRPRe OF &P o sy B Ennha i Ghsling snelificty in one
At aRY Rk ¥Ad imklgo gl_@&llﬁﬂleﬁg)'i _bmgﬁtr Eafll pRClpkoviding a second
nost substantially involved in influencing antigen
bindimerrgecificipy intheesharsmpdidvessionad that Bis asymaatijestiusture
e S e L
exanple, it I's now possible to produce transgenic

sminred o Hudinghainrrop®)natinas, aatle weysadd ef anupwmnoglobulin light chain
i ni.zat i,PNe,. 0f . Pr oduci full, repertoire of. hunan .
D BAThAIPRe of RisBEARL Ry ettt RO e Gty i
prpecachtis oiRclofwlrineXarmal®@690t FoakirheedetaBsdgchadtindisitpecific

th onozygous de]| et.i on of t nf i bady heav '
iR S AR atis s SySnn gl i Ak e S darid £ 2l 1986).
mutant mce results in conpl et.e | nhi bi tion of

oo RO FHUhS BPERCR B CHbed LS PaeR TSt 3,23 hlfikafhe
Biedrick bBEv e aHaR @if elddR riaB@II & dad e icAgiabéBd BeMARkihiL: the
mutant mce will result in the production of

) human
BeTeeTseas dgeigpotmantthyerc tRayqrethiem regambigany cell culture. The
él%m\{htreﬁfa@é cohprisE¥ Qc%aswghgrt B8 8R-C; 3 omaitPEY ar%ht%éé% constant
1993); Jakobovits et al, ture, 362: 255- 258 (1993);
Brmgge imtinnmethod] oneYeanorp smh i, acidsid@clfaieo®ym thmuaterface of
%% ﬁﬁr)?[ta ﬁ%oci\bl%'ole?%lg %%e rgggc dswﬁﬁ ?air e6rgs'a%nc%a 45.’t8 o7s‘ne or
ternatrvel y, phage af Spiay t echnol ogy Carterty %t

akptoplanir €odpBnsatity 5&it(c3 980N Entxahobdmiisiedzd © the tggcade

un ant i bodi es. and anti hqody fragmepts in vitro, fraom
PHRGEF Gt aS BTG PV oo Palsty b bretl e targe
A e TRUEH a7 ROy IED§HRA [ for DEE D BEIninG of MrSordi®YNMhgUReovides a
ant i body V‘dona[ntﬁgnes are cloned in-frane into

Bicetwaisny fordapseasae the wiskd efghe heserodaner qyehether ungvanted end-products

fidhageptgusndact eri ophage, such as M3 or fd, and
d%%p?gyed as ?unctional anti body fragnments on the

surfa i i 1.GleEy; of
_ B?sg@élﬁ& b m?%qncﬁfi’delt erésehnk%g %g u%&RGIAI%C 5 6@@%&?"5?1&29&{@5. For

particle contalns si ngl e- strande

prragde, gep ofithe aptibedies iorike hetsrodoyngath earf benestupted 4o avidin, the other
i . L Lt i 1 f
N A L N I
pslspe Iutl'?v&ﬁted s USt Hmetflhhagé,mﬁﬁﬁg)s aﬁclbfm tmﬁtntdgéof HIV infection
a can e . .
RREPE A0 Rl B80S bugt P HOREY & RS tong e Hibp gy may be

528 uSin@any HANBSIOR @bssalnkidohé@bls. iitabRErésN-linking agents are well

Structural Biology 3:564-571 (1993). Several sources
brown Hethe 2 ¢ éls%laﬁ?db‘é UnsRafentdy¥o. giagd88i dpngyith a number of
HoRe kSR &lchniques.

Techniques for generating bispecific antibodies from antibody fragments have
also been described in the literature. For example, bispecific antibodies can be prepared
using chemical linkage. Brennan et al., Science, 229: 81 (1985) describe a procedure

wherein intact antibodies are proteolytically cleaved to generate F(ab'), fragments. These
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al, Nature, 352:624-628 (1991) isolated a diverse
array of anti-oxazol one anti bodies froma snall random

w@omwplsrsori al |ibrary of V genes derived fronP@hiEP2008/062286

spl eens of imunized mce. A rgpertoire of V genes
from uni muni zed hunan donors Can be constructed and
ntibodies to a.djverse arr f, .anti gens_ (incl udi.n .
BRh OSSR e e B Fad e Al B ${Hig arsenite o
tthigilitecioimiabidietso ld asd pidvent iberivbledidaedisidfide fodmafiéd. . The Fab'
iol. 222:581-597 (1991), or Giffith et vBQd.,
Fodmonss FAFTHL93)he ,Vgla@fdsts,thl pbagic BB geagivgs One of
#Hadab, PNB. RBVativdd IicRRlcb PRPAT0 IRFaBl-80 10 re@REbAWG

by in vitro activated B cells (see US Patents
giesgrtosthylaghae sdpgnizghyith @y pquimalsempunt althe athst Fab'-TNB

i t i Y \Y/ J
g 1 e P B, ol produped can be
fiscdgrepts foetle stéactivednmobilipatenedleytyingesdi gest i on of
intact antibodies (see, e.g., Mrinoto et al, Journal
of Bi ¥eheus teeliniqued f@Bi oghys amshiso I bidsecfdc drpibody fiagments

1992). and Brenna | . Scienc 229: 8 85).).. . .
205 B AL T Plore R A e AP o bbopte pispecific
mtibod e hbvaleseh phakiced edihg leubiae zipparsp [Kystelyeer aint J.0B@yinol.,

HBSEFT R 530000 d Palisbioe JNEEPHASEY G5 EER 51 jun proteins

{eRAMRBE $o HRFabeoiid R twWo UEEOMR a8HLI iR yEzent Fhdior@NPhe antibody
chemcally coupled to formF(ab')2 fragnents (Carter

bemegimep; werraedised afhe hoes sxxamste forgammpmepcagrtiehig-qxadized to
t E( ab' ' :
RALRC ARy oGRS Th ERBTER! fsd BOuREcl T AL Broduction of
athody Gome dingars. t Rl ‘hidwdst teonadégyadwsiiondybyf Halljngates al., Proc.
i 1.l  be p ] t ' d practitioper...ln other
Mt SREES T o b BT Fg o PloBet b 20 g raRfom for

ik ing dippecitic @atbody. frageenidD 13/ e hihis ddmpriaé e htavyachain variable
E‘P 571,894, and éJES;) Pat en

BREN ) SRIPeErPLE beshy oiaﬁi?l%ag?m%é‘%iﬂﬂiaé%érﬁﬁé’tyis too short
fearil PEng PetWeePabeRb domBthd of (R {0kc @XANPA&or&HER, the Vi and

| i near anti body fragnents nmay be nonospecific or
Ni dpmeingiof opg friygpen gecioreed tameir Badi the c@nplseenter Ve and Vy

3(%1519? ok SRRy ?rfagﬁte%t? H%Eeg)i/tfg{}%lg E\?¥ fenét?%e'ﬁ%l @ng sites. Another

specifrcities nt epi topes.
Exaegyl far ynakinghespiefiific aanbadyddigeasenisyy the msk ¢fsinghe-chain Fv (sFv)

ST R MRt boCaite” ruf el il b kaltigoon

Bcel | ,surface rker.. Alterpati.vel y, an anti.- GD20
oi nai AP BER B b S o cofiPRldr s e
aispedifigentibodicsehebe pepareda Tue wko yt énmuadl. bb7: a0 THEH)) |
receptor nolecule (e.g. CD2 or CD3), or Fc receptors

for |G ( F€ghgasuaty akeFagRYic{li64) anfagilsl ( CD32)
and FcgRIIl (CD 16) so as to focus cellul ar defense

nmec haNoglificationg dfehBamtédody are contemplated herein. Thus, in one
embodiment, the antibody may be conjugated to another molecule, for example, to
increase half-life or stability or otherwise improve the pharmacokinetics of the antibody.
For example, the antibody may be linked to one of a variety of non-proteinaceous
polymers, e.g., polyethylene glycol (PEG), polypropylene glycol, polyoxyalkylenes, or
copolymers of polyethylene glycol and polypropylene glycol. Antibody fragments, such
as Fab’, linked to one or more PEG molecules are an especially preferred embodiment of

the invention.
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Bi specific anti bodies may al so be used to |ocalize
certain agents to the B cell. These anti bodi es possess

W@2@DAO28 ndi ng arm and an arm that binds t he BGERP2008/062286

(e.g. nmethotrexate). Bispeci flg ant i bodi es can be
prepared as full-length anti bod9 I es or antibody

f f
Vo odEe foufeSafty AR REd Fadn RS dld 5o ARRURA Sihasomes, |
Lhesanés coﬁtaaldng ttmmhb@d;oaie (ptep@feddfy thethddd laip@tnhin the art, such as

e RS B e St e Ko faFsel 30 a,
PRRI Katingcda8ciC D@M g7 hl@a(ﬁ(ldg@f @@ Pat. NRBCA BB S DS BRI 4,544,545; and
[Istein et al Nat ur e 5:537-539 (1983)).
é@éél%%&%lf pythished@efeherads P Frelipossmds wisdlcirqulation time
R8¢ id UGN pak hﬁw% ofese hybridomas (quadronas)
a

pro uce a potenti mXture of 10 different antibody

mol ecpl &gy |ad ol feth h ti

oL o] A O 05, AR RS RSk i coponion
m@thedwhél a lipid chmipgsitig edhyrishamphdsphaiidiylahitiye, cho lesterol and PEG-

%eq{ %u 25 @1 $h0a¥1d¥ Qa'm%g!@ﬁl? PE uf%g%_fs oege are ?{][rudteg ?hrough filters

of ¢«fined @adrei smze\:ﬁ@y&ﬁd 0p&dthes arith the ddsirad ﬂ&ﬁlﬁ’éﬁﬂ @dlab'dtagments of an

0: 3655- 3659 (19 Accor di a different, .
aﬁhﬁoeaeﬁthegﬁﬁeﬁfolayewﬁcaﬁg% Lo LN P B as ifstibed in
Riabeh %/ SPEGHI Chihki BT £2008DODR2 piih ia @RI FRTRICRINABge reaction.
sites) are fused to i nmunogl obulin constant domain

sequepaffo adifh @ec&ﬂéﬁée‘lﬁo PirightRIned) lof ptteiniok Peitle antibodies described
|nnunoglobulln eavy chain constant domai n, conprising

hereinae eorpeinplatsel. FRBCHINYR it i be derdrablado iapioyaéhe hipding
hfﬁnﬁg %]1‘1% Fﬁielt Giol3¥4) é}r%ﬁerftl'd §fthP %ﬁ‘t\ﬂyodgh & fin ?%@ﬁts@ ence variants
regli cont ai ni he site nece sary

ehiai antbayi amgprepareé ép tmtrqduamg lapproprigia eluglhomdﬁechﬁugﬂsont@ the

aDnI}l@%d?l ]m(i(g 1C. ar g d F P}ﬁ}gy}lellan%% gR!r‘J sDrSucE%&/dlﬁ%a?foﬁs In%fhdgp %r example,

delstaors b nh, i d/o8 ﬁmaﬂtﬁhe I pmcla‘sssubmtu&@tsaffsnesﬁnek witlein the amino
ca-transfected %) UI t abl e host anism .Thi s
rdsreieaces g ehfr o4y Bb?‘?ffﬂ?lyatﬂoﬁl df IOPngSEHen, A gulpstitution

RIRARIH afR& @thc MRl EoHseQch plovRRBYhAehd fidd EBMRicl fbssesses the
enbodi nents when unequal ratios of the three

pesirgdh ebarpeieriticai e yuEe 4cil ¢hapgoko e lics RoprisApsgonal
{n'&%es‘%@st 69“{14&1%5%'(12 suchtas L, 1?1% Eﬁ’imbéﬁ%?ibbg’“@n BP%ngtEkfsg[ea‘ﬁon sites.

he codi ng sequehces for t e polyp
chai ng \|spgP H{%%Brfgﬁﬁlle&'iﬁéé%ﬁ gf cém%{‘re%faﬁ ?‘ fd OMth@hntibody

at | east two polypeptide chains In equa '
th@s@netpsefﬁmedﬂogatlcyls doroputegenghiens ¢ahled f'alenins S@melngfrmrt@genesw as

Hbecd‘% rul TLQQPHL g@ﬁ’%lls IS?f@%C%%?EEQ es§g€@%bfeﬁ&e Jremdue or

s ap e Cco
glfoup ofiydpgdt dedidues amgblabmedr(e be ahgtgemaasraluw duch as ﬁﬂgc sdp, his, lys,
ci t one ar.m
Pr D ORERE i ek Pt T Rttty S Bftaf oS it erefgeoly
@laBia6 oo lRhlaRlinBCoHPRE the Gitéddtidn o fithearinbicidd With drkti MSThose
found that this asymetric structure facilitates 't

%@pl@raa‘td logations dpoprdieting finstigpd é?rfsmevﬂddﬁﬁlaﬁﬁvéstﬂtﬂwﬁs then are
fé@ﬂ’(@@tﬁ ‘iintroducmg further or other variants at, or for, the sites of substitution. Thus,

while the site for introducing an amino acid sequence variation is predetermined, the
nature of the mutation per se need not be predetermined. For example, to analyze the

performance of a mutation at a given site, ala scanning or random mutagenesis is



I mmunogl obul i n chai n conbi nati ons, as the presence of

an i nmmunogl obulin light chain in only one half of the
whe@pesi2ts c nol ecul e provides for a facil e wayPGF/EP2008/062286

separation. This approach is dé closed in WO 94/ 04690.

For further details of generatlng blspeC|f|c

ant i bo [ exa 0 in
ERSyRGH aE 5 oo BRGTRY Soa L BB B IR drscreenca
apphodshicdegsitiybed in US Patent No. 5,731, 168, the
interface between a pair of antibody nol ecul es can be

engi naefingadio seqiched inscrtibes 1pelnd<em1'mge and/oheirerxytitarmiml fusions

t hat ar vered fromrec nant cell c It re The
i inah Gepefi BURRRE souBinyb PERBOHIET o fintpeitindfid qripsre
fRudnaRinR1I QS 1rﬁfhsélﬂ1tah&01ﬂ§z’erﬁ@tﬁsdf%ﬁ{gled&%hlﬁple| dih®hsid residues.
nethod one or nore small ami no acid side chains from

Exenplas ef tereisalinsariienstipglyde ahantihedy Wit aadvrterminal rnethlonyl

t
[PPSR ol 9808 SRR iy OSSRy s o
éiemltﬂacvdﬂmleculo inchaliec|the GwiositdehacNaion Cst):rrmnes efr tbateigbodly of an

B/ Ie (‘:&e 3 L(ﬁgﬁe gldg trtnﬁ]aﬁ (1)ncgecag%§dth9 a&g Eﬁgﬁlf ﬁ%lo‘?’?}% a%tl%%{ﬁiy
ones g\got%erf %PQ Ini“ \rz]aﬁrla%{ is arﬂr ?Iﬁ{l% D& 21 Slébslg#lﬁ%oﬁrV%ﬁlhrﬂer Ogse variants have

nmechani sm asing
avieast ohdr@ning ram&ninéﬁduaemdh@ am—dm:lymcﬂemlﬂb mplabeﬂrb;ddﬁrc—mt re51due

eci f.iic anti bodi ¢l ude oss-link or
P PR s see Bt B et b e Blgp gy o an Shodisring e the
Hfﬁdr&b@ﬁb%&eglﬁni ibat Fﬁtaﬁ&@ﬁ@rﬂsl 418 ak€ c6@MBmPRItKEIO L@Hn@@i‘vﬁt@ve
avidin, the other to biotin. Such anti bodi es have,

aubsHisians yeshoph Bpds Eble belowngder therheadinecsfd pesteread ﬂuéstltutlons :
HQuHD VARG ?ﬁselleglﬁt &%kﬁﬁ%@ﬁtm&@ ich &?1@1‘[9 800 m@f%dsufc)g{ﬁntlal
treatment of H 'V Infecti % 607, WO 92/ 20
elrag &R doB OB ted f—@t@@fnxlﬂm rsplnsglmtwna h1n| tb@)mb@sbqlmzy dras lﬁa’d’@l’
g?%%%‘f? T R rea“% n es,“’ %?ng‘?"m% 1‘1H é%sg\%n nFyt b‘f‘%er ° alrls%%'dta%? léhee products
aﬂenﬂdsclosed in US Patent No. 4,676,980, along with a
nunber of cross-1inking techniques. Techni ques for
generating bispecific antibodies from anti body
fragnments have al so been described in the literature.
For exanpl e, bispecific antibodies can be prepared
usi ng chem cal |inkage. Brennan et ah, Science, 229: 8
1 (1985) describe a procedure wherein intact

anti bodies are proteolytically cleaved to generate
F(ab')2 fragnents. Thesefragnments are reduced in the
presence of the dithiol conplexing agent sodi um
arsenite to stabilize vicinal dithiols and prevent

i nternol ecul ar disulfide formation. The Fab' fragnents
generated are then converted to thionitrobenzoate

(TNB) derivatives. One of the Fab'-TNB derivatives is
then reconverted to the Fab'-thiol by reduction with
mer capt oet hyl am ne and is m xed wth an equi nol ar
amount of the other Fab'-TNB derivative to formthe

bi speci fic anti body. The bi specific anti bodies

produced can be
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used as agents for the selective immobilization of

enzynes.

reconbi nant cel

exanpl e, bi speci
usi ng | euci ne zi
148(5):

Vari ous techni ques for
wWhe@peei268 c anti body fragnments directly from PCT/EP2008/062286
so been described. For

maki ng and

cul ture have

i sol ati ng

fic antibodieegLéve been pr oduced

nmmunol .

ppers. Kosteln t aI o
1547- 1553 (1992). The ié@%rne Zi pper peptldes

fromthe Fos and Jun proteins were |inked to the Fab’

©

DOkERAS Of two
nReﬁmd body hor

di TTerent Behphedl es by ger
odi mer s veigrifuidced at the

e T UPk&Iirred
2 hi S@Stitutions

tororm
|body het

S gno thenm Te-oxidi Z

er o |ners Thi s net hod can

q;qo form
also be

[Alg @d for the

IQBﬂﬁmcﬂmmn of anti body hofbgs ners.

hnol oav deceri had hu thll

a "d ahodvy" i -

Acad

3 ClacHRT g L360M 44 448 (1

nmnr
T

) has

at 23l
A AT

oen (N
an aft

"R} @5f :
specific antil

=r(;gtA§ﬁe mechani sm 1 or maki |
vody’ fragnments. The fragnent

Glu )
S conprise

ﬁga«@ chain va

Seabﬂe donaln (VH) connect ¢

nled

rfet 0 a

hyr + hnt

||u.||| Vull

§l rt to al

Al \/I |r\\l A |
Ullul || \ Vl—}

Llln yull
gﬁ?p Ying between the two

||r\\.|

o
LuuL S

|ns on

NELS@JE chai n.

AGHOGH Ngly, the VA and VL
» forced to pair with the ¢

g@Palns of

nentary

e fragnent ar
LGBH&DVH donalr

Alof another fragnent t her

é%@ forn1ng

Bpaihr P ant1 4

O FIL e by the use of

by the use of

Alréjl IIClI\I Ilg

U)U’U"*<O"*"*_QJU'013—{C'-*H_|
D

HQE} chain Fv

(=hvyadMmerr glahas al so been
Phe; N&ﬂ@%ﬁg| 152: 5368 (19¢

report ed.
D4) .

uber et al
ﬂLélp |es WI[n
ont e Iated Fa

%Rﬁﬁu&ﬂ qk;wgdvalen0|es ar
@A&XQﬂP ﬁ trlspeC|f|c anti

c .
%odles can

T ®n ugat 634

Cng]r ﬁép I IIIILlIIUI . 1’-?7 (

nmodi fi cati ons of

/1004
bt bod es

omef (Mations o
us. in one ent

Lehep@nilcbody are contenp
odi ment the antibody may

imeg herei n.

Rt ed to ar

NBL T
nfe} p@ir macoki ne

laﬁhéﬁmnﬁhbéhséklﬂbf exanpl

5¥Cs of the antibody. For ¢

Tyt o

ai IMuT uve
exanpl e, the

nsédygsly may be

DN- nr ot ei naceol

Mhaked to one of a variety

Qhr

ene nl \/Pnl

#E@%ﬁ)polyprop)

N nnl vers e g, nnl vet h\/I

W@#ékﬁlycol polyoxyalkyler

88T or

yﬁ%%vfkitrgod)

T%FHH%IEHB egLUI dHU pUIy
r‘agment s,

such as Fab' If i

pytene
ed to

neyofy)mor e PEG
Vel (Y)may al so

mep.eRti¢l €hr; 8 an espeC|aII3

ntibodies

Pp¢ ef err ed

discl osed

le I nvention. The al
Bls: Fekdietabed as | i posones,

(@) 31DCMQ(3’\3 Q70O H ’\CTO

ntaining the 4

Le¥ posones

Al NeeuUSe prepared by me

hods known

in the art,
Nat |

such as described in Epsteln et al,
. Sllgséenhtia Smbdifi§atjon8 2n 8688010 gie8F)ropdiesnaf the atibody are

ISA, .. 1.7

Pr oc.

TN I S A

pabitdising da)Pht elbgsturd 3f thHkGdlypepiiobaiboncintie @shafbe dubstitution,

i rcul ati on

|
or example, as a stheet or helical conformation, (b) the charge or hydrophobicity of the

molecule at the target site, or (c) the bulk of the side chain. Amino acids may be grouped

according to similarities in the properties of their side chains (in A. L. Lehninger, in
Biochemistry, second ed., pp. 73-75, Worth Publishers, New York (1975)):

(1) non-polar: Ala (A), Val (V), Leu (L), Ile (I), Pro (P), Phe (F), Trp (W), Met
M)
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are disclosed in U S. Patent No. 5,013, 556.
Particularly useful |iposones can be generated by the

WO guengeephase evaporati on nethod with a |i pi dPCT/EP2008/062286

conposition conprising phosphggigylcholine,
chol esterol and PECderivati zed

ot ol BL ROR T © o o P8 s J3F 5y 40 Gin

(Qposones with the desired dianeter. Fab' fragnments of

an antjbody of the present invention can be conjugated
to thé)@F 5§€ﬁ8§85§ﬁ82§bribed in Martin et al. J.

Bi ol . (4has: 2R1K) 286 @§8afs@i9p2) via a disulfide
i nt erchange reacti on. i no aci d sequence
nodi f AdginRBYls)nagiralhy egcaringoicsigeqst madebadiidsd dite groups based on
j _herel .e.contenpl ated. For exanple, it may
e égsggéﬁg&ﬁ%&fﬁ%%bve the binding affinity and/or
ot her bi @l bgdrophotpe:dyeicucies, Met, e \GaltLdody;, Am no
aci d seguence riants. of the ti body, are prepared by
introduc#ﬁ&mgﬁgﬁgﬁppglg‘ Clgﬁﬁ%&ég?h§’ es into the
ant i body(3nueiit aspaii; or by peptide synthesis. Such
wodifica%égns‘include, for exanple, deletions from
and/ or i ?Stl?-&ﬂ‘é’ I &%nd/ or substitutions of,
resi dues swrdsitiuRs HE ifhibAQ RGInthrRAMIBACES,, Plo;t he
anti body. y conbi nation of deletion, i'nsertion, and
subst i t uf® erpmiasiciktte Tvo Pheri ve at the final construct,
provi ﬁgg-chﬁ?e}vatn@g.sﬁ%ﬁﬂtio%%%hrelﬂ%ﬂ %ﬁ&?ﬁi 8 hdfber of one of these
desired characteristics. The amno acl & changes al so
olassea fdrenothais¢lagsr ansl at i onal processes of the
anti body, such as changi ng the nunber or position of
gl ycodwny ayitainc sisides noAinygbtd in mmeinkeaning tire proper conformation of the

identifjcatiqn o ertain residues .or regions of the. o
uERRY S e P e A Pel biRGRE 0 ERREF fendlive savity
bBthe atdlemle @aldgpreveat slesanni argsstinkiage itdavasclascydeatriondd) may be

b nni ngham and Wl ls, Sci.ence, .244: 1081- 1085 . :
e%gué? Hleﬁglflggayator”é’é’FQi’GétSéFa%&}% @wr%ffﬁ%rbf @g?re tesanibady is an
aftdoddenpinbhesich 8 gh Fv &agheas resi dues such as arg,

asp, his, lys, and glu) and replaced by a neutral or

negat ARkYcuShBY efrdditypR oFhbhtitiRahl WirRhehddvYs fbaiufif one or
or polyalanine) to affect the interaction of the am no

Ber “eriablgregjemiesitiesel aparel aatiperly deeneradiysthe resulting
g%ga?tf@} LelctdaGof ﬁl‘l)ﬁﬂ%f &’é'{z@logﬁ%ﬁg{gﬂl)ﬂd\;exmﬁ)gb&;ﬁﬁ Biolo %1lcjarl lpﬁoep}ertles

stitutions then are refi y int cing '
mlatoe he thaypardng antsbodly fromm whaoh, theshare gietarstedf A convenient way for

S S ot s AP BT Aebo g
Baitfly,acodralt y@ermadtiatle ospigresites €e.pe@d sived) abemutated to generate all
redet erm ned. . For exanpl e, anal yze the perfornmance
?Ss‘g’??ﬁ}fl’él?isﬁﬁ“%'f“%s Gt GRsh SEP iﬁe %Htg)oééf é{?ﬁﬁl}’i@&b‘? g?%ﬁii re
AudplageNRS MohcvaRNEFSHIBA fidim filRenchRfug PhadeQARHit] &Y asBLd o the
and the expressed antibody variants are screened for

gone IHeypducq oMt wneekagedmiiien each pagistpu ehser o displayer variants are
VBT B S I 908 g 1
cwlat Wi idémgy aarvlidede bybcovarmblegcgies istiesefor madifigetidn, akanine scanning
%@%a&%ﬁeg%u%ﬁeg .pieﬁgrenrletdi 3 qgen?iffy ﬁ}i/pne%a%agfe r[crgilo}l irgslic?ueg rgimﬂ?lbuting
significantly to antigen binding. Alternatively, or in additionally, it may be beneficial to
analyze a crystal structure of the antigen-antibody complex to identify contact points
between the antibody and antigen. Such contact residues and neighboring residues are

candidates for substitution according to the techniques elaborated herein. Once such
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Exanpl es of termnal insertions include an anti body
with an N-term nal nethionyl residue or the anti body

wo e®ed4268 a pol ypepti de or polyner. O her i nseP@T/BP208/062286

variants of the antibody nolecy] e include the fusion
to the NN or C-termnus of the antibody of an enzyne,

Bhatul P YBPAEATt A SRR bR AR Gl e

sidbaitibb dies afthsapdramtpropbhés én v drambdb s Rvantabsalyeany boRelected
m.no acid residue in the anti body nol ecul e repl aced

faﬂ?fﬂiﬂfelréite‘éﬂ?pm@gi due. The sites of greatest interest

for sybstitution nut agenesi s. of ti bodi.es, i ncl ude ..
the hOPBRMGRITEDIS ABEIDHEN DU TRR G {1 AOTBRY dNghalisp original
gﬁlﬁés@[ﬁﬁoﬁt cri QNSRS \alibotsy. SSRSH ialtBliA®MEcI@S EMAME ikt or more
the tabl e bel ow under the heading of "preferred )
saibetvidrate ingretes fppnds i hesamibpdy, Andensadding ane grpmgre glycosylation
shange a}erlnapi plogiifdle AGHbYY tY, then nore substanti al
changes, erﬁ)orri nat ecf " exen}:)l ary substitutions" in the
t ab| e . . . i i . .
refer gﬁ}?gg%/y%tlcg{n? %Zolg%éﬁ%lﬁ%{ lggglgga,m}ﬁ%gleggd i ntelrd Lbé u(?: élgk %dri dN linked
tdfiers o dleuettashmenieehths. CReiwhydtSologttmme itha side chain of an asparagine
i fications i.h the hiological.pr 1 ] of .t he .
R0y s Pkl 3R Sh s By SRrBRRSl L S pliifigsac treonine
tvheate Xiif by amimgnidid camept prolinet dreithic ekcdgdtiomrequences for enzymatic

i ntaini a he structure, of the.pol. tid

DRicRieReoT f thbohrEatroEivdoSn extmonde Fin o aipithe presence
8fcithed A€ eles® Eriftplill € ddque ik ah ABdolyRptidddrehtds a Gadmdiel @icosylation
hydr ophobicity of the nolecule at the target site, or

%1{6) t ellr&@ﬂkgéﬁow?élogi gRicrehig ihe Atfaslymeti ok avgyobdhe sugars N-

r.dj i 10 [t ' 3 . [ .

HANRSEAERALCLESLR, B, D8 B0, PSRRI LoRrihly v
Bi thedeaimiesalthpugk Edydtbxedroling pr SHgdiXylywbe tmyRudsl hesired.s |

New York (1975)): (1) non-polar: Ala (A), Val (V), Leu

(L), Héd]([lp)l,of Fglyyo@jﬂy‘glotpﬁees(tg)the mnt;bo@y\)l@ cw@ten(emly gycomphshed by

r | : . . T .
%ﬂge?fflg\}?e,e gﬂglﬁ a?;@ s,e%gnﬁg ?%jh t?%; it g@%lfl‘;{ Qﬁ%&srpr)n?ﬁ)%lé allcjao’(vg-)descrlbed
(ripeplidessequercys (fOoKN-lidkied gl fosylhliia( $fles)Al Tl aigtratioal ivay also be made

atura&. occurring.resi dues may be divided.into .
BY 4R IRrE T it wBRHHBHO PateOnenal OB Sipie qrelbreopipy residucs to the
bagdemRhahcCoridied lagtisd dy& for\Bllink Al %ilycdé@latioh@iﬂes).l‘b; (2)
neutral hydrophilic: Cys, Ser, Thr, Asn, dn; (3)

aci di WhehAste adibtidy(cdbmpbissd 4 Fdiegion)-ths caldollydréte)attached thereto

residues that influence chain orientation. Gy, Pro;
may be altered. For example, ant?bodies with a mature cargohydrat)e/ structure that lacks

fucose attached to an Fc region of the antibody are described in US Pat Appl No US
2003/0157108 (Presta, L.). See also US 2004/0093621 (Kyowa Hakko Kogyo Co., Ltd).
Antibodies with a bisecting N-acetylglucosamine (GlcNAc) in the carbohydrate attached
to an Fc region of the antibody are referenced in WO 2003/011878, Jean-Mairet et al.
and US Patent No. 6,602,684, Umana ef al. Antibodies with at least one galactose
residue in the oligosaccharide attached to an Fc region of the antibody are reported in
WO 1997/30087, Patel et al. See, also, WO 1998/58964 (Raju, S.) and WO 1999/22764
(Raju, S.) concerning antibodies with altered carbohydrate attached to the Fc region
thereof. See also US 2005/0123546 (Umana et al.) on antigen-binding molecules with
modified glycosylation.
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(6) aromatic: Trp, Tyr, Phe. Non-conservative
substitutions will entail exchanging a nenber of one

wW@Roovheres cl asses for another class. Any cyst ePCEEP2008/062286

resi due not involved in naintaﬁplng t he proper
conformation of the antlbody a so nay be substltuted
gener

?11 ére ela ?ecr afl aI‘lalITlel T 1n pI‘l eglon wherein a
st abi I 1t 01K H%yﬁ%YedﬂT% and %P é@n} g%%rran%
CarbeIs)dr K btig-turCanyehcd ed> vhe Reysgion ekb ﬁn:dées) Suvhyakients have

added anti bo [ ve its ablllt

’(%PY?‘%PQ{(T n 68 Hﬁ?ﬁ%g?j{ﬁ@%‘l %ﬁw‘{qnﬂﬁ S ONC O More
hmagRnt su%st@thu@% tBfke v hiERATFBRE JmprOvO ADAC UbAEdaYnple, substitutions
preferred type of substitutional variant involves

ghunestions2?th é3én@d&’f 396 é th@ﬁ&erpglan KE@ nempesiigotf reddaagl eExamples
Qf 1%11@&2 tr ? %ﬁ} ?erdahlr YAicd e&'@%ﬂ{ ’ta{nﬁg ﬁile 1nclude US
vaglant se ecte or er 8eve ? %

opnent
2O OAFAO R BORAI00A 1 7p9;0FEr 2008 290 46:41S 2603/01 004 LR ont

B PR ey Al R SRR PR RS QPRGOS

2004/ 1@281’(&5812604/@109865 Ny OopttRgegdil sp Y. 2(138108%% WO

Rl S ST e S R
IR mm@ozgt Yﬁﬁ‘lﬁﬁb Ohhéci oI DE BATEIDBHE YA BN $2000YS

generated are in a nonoval ent fashion

K4rapiene oeedl lmag@dyamg |d@ﬁ@QS>éf§ed gifibodiss dusluded ageh £HQ pells
{]f?c%ﬁcftén @%F@rﬁ ﬁ%%@??ﬁ%}d@‘;‘iﬁﬁaaréé '&tz gesp B3 hLE g?(%pg}P %49 :533-545

pnage- n screene
Bi98bY @JS:HM pqu Nm Iﬂs' 20@3/@157{10& ailp @reafaf LnartdyWCBEO(]ZﬂéOSéB 2 Al,

I In
Ao 05T suneliofugf bt Bt d e YnG0R! £ i, sus anpiple-1.6-
ﬁfe@@ﬂﬂrﬂgfmgea&ﬁaeswsg e@stkbe (EHOfo@HsTﬁjarﬁ@lel(dlﬁﬁﬂd tNal. Biotech.
hypervari abl e regi on residues contributing
éﬂﬁﬁgﬁicéhfﬁymﬂg antigen binding. Alternatively, or in

addi t NaPR]clatid inblcBBIYs BRoRBBEMIR &idk u%ﬁé’é Va%ﬁnt% of the antlbody
crystal structure of the antigen-antibody conp

pigenentafed onvaisty pﬁ)mntthgdsalertqmem thhart.ahbesd @wh@sdnclude but are
f?&ttﬂngl & to %gglg‘u&r? g{)glgt é%lﬁ?c%b(grpt%te Eﬁegdﬁggdé%lgl doccurr ng amino

ues are can or su
adrlda s¢queharl \cpmmsts)ablaﬂnepmtam nyemlgomuclémr.te -medihted r(orasmttsdlrected)

ener ane vari ants

B el PLE b Ra Pl i o el i flppaféd variant
Sﬂai)ﬁdiﬂ-%rlam 0@sioh iof shel dntibo®y.0r nore r el evant assays may
be selected for further devel opnent. Another type of

anri noltagdycbevdusir aile twﬁloﬂﬂﬁﬁtlﬁmhtlb@uiyofahé @rventidiewl r@psdko
| ation pattern of the anti Suc alterin

Coifﬁgcta)éw e€i Wpsdp &nlgmne (cap Blhe](]af:a&fé @Pf%s%hls may be

Il&ﬁ’é’l@d b9 iktRRIRRE R Y moA S RHHB&IBAGsAh am @eglon of an
gl ycosylation sites that are not present in

amtbiogpdhltemalivds pr addlbw(blfy potoypaissidues) may b«;/ pltr@équ in the Fc
R s
bdraodimefic antilasiyahagganerated may have improved internalization capability
and/or increased complement-mediated cell killing and ADCC. See Caron et al., J. Exp
Med. 176:1191-1195 (1992) and Shopes, J. Immunol. 148:2918-2922 (1992)
Homodimeric antibodies may also be prepared using heterobifunctional cross-linkers as
described in Wolff et al. Cancer Research 53:2560-2565 (1993). Alternatively, an

antibody can be engineered that has dual Fec regions and may thereby have enhanced
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residue. The tripeptide sequences asparagi ne- X-serine
and asparagi ne- X-threonine, where X is any amno acid

W@2®ep402p8 ol i ne, are the recognition sequencesPE¢DEP2008/062286

enzymatic attachnent of the caﬁpohydrate noiety to the
aspar agi ne si de chain. Thus, e presence of ei t her of

t he S tr uen > Sreate
KORERme P ISR ERbheh s & PRI SealiP AT e
Defigt 3:216- 2301289 achment of one of t he sugars

Naceyl gal act osam ne, gal actose, or xylose to a

hy dr oXy@ nomom(mestms) dss ot ahyibeles weh anprohedeADI(efunction in

| t hough h roline or 5-hydroxyl ysi ne may. al s.
TR e S B 1 B 3o MR ioR e B0 g g ping oSt
Alstieels inthe POV eiblcYf e R, She st da lvduerlh@gmreb ADCC

am no aci d sequence such _that it contains one or

BIMPIES AEUBLRBS erHosERNE 9 SgRi ae/ s Sdaeh tedo(rgion. Preferably the
i

lcrL e gdtinis Aty h A1 FL RSN coliridihd & B BB G Rions a

o, éve er thnee Q:frthQShrpeEmDnﬁe r esi dues to the sequence of

the original antibody (for O linked glycosylation

si t esAntibbesewith eltered Chho dyndogmdidP@npradeserapidon WORE/51642,
r a 0 | t.ered. r

£3 fba?%lX Woaﬁ,ﬁ oRLLACNAS PLCLANE . 1?2}3@4{% Bttt R8I 6,528,624B1

sﬁdUS tPatoat Nbaé,58 & x4 (Iduogie: al) atllmeailtlﬂoodlamcdiﬁpmﬁgmcammo acid

of f.he anti body are _.described in U

HPGEHB F 2R O(TﬁP‘EngamEm)a“ “m?@‘%% églg»?.’g?ﬁn 333
Gy VBB AHEFHKOF KRgiom threof. Lt d) . Anti bodies with a
bi secting N-acetyl gl ucosam ne (G cNAc) in the

car bofny dicaéRc et seeite HalE-Oifadrf the aﬁtﬁﬁ)‘dQno@fm£§hﬁc@@bfé@@Q Yalvage
are referenced in WD 2003/01 1878, Jean-Mairet et

EasEPtbipding spitegs int, hognidwaly (espasialleen amtlboquas@ap@ gs described
W U8 pafent £a56 29N ?019&'&1@@160 SAs tied 'hgllé?n e dhf ”salvage receptor binding
ol i gosacchari’de ‘attached to an Fc region of the

emtoppOLhfera taean epiope edtherfcieeionof A molepakee(k getlg@l, 1gGo, 1gGs,

?ﬁ%(}d? h%pl)s &gﬂésgl?l%{ f?ﬁl%gr%%sg%gfé in §z‘vb %{]1% %%} ﬁ% O%thezlg%molecule

Aﬂtlb@d‘l@&jwm]h w‘tﬂtltlmlohedl andFd ﬂegloﬁahe’re@f iand indreasedferuBdalf-lives are
200 n t al.) on antigen-binding
%ﬁ‘? g%ﬁﬁflg%gkﬂwg}é@ﬁ?% &Wgﬁﬂcgsw ation. The preferred

glyco Iatlo ri,ant ein conp F

ohor oFReRere Y pHRR e IhRs Br PEE Lird SERBArD) fidiRg! antisen
b@gingittagks alsb koS tplaiticiUY AppRNG URYE02/0qoesed 1 ARG ef al.).
function. Optionally, the Fc region further conprises

one OrV.NPhmarduiicaldFerehubtbas i tutions therein which

further inprove ADCC, for exanple, substitutions at

posi t E%}ﬁp@%&m@@ﬁzo @ﬁ‘t%o@l@r fSdulionk AR ESchiRdi iRWOBRY56418,

nunberi ng of residues). npl es ofstpubl i cations
peressbanegpotadheesy bﬁffé@ren@ﬁ Anqfbyderrgeptiq igstliquid multidose

30k PBhSErb g iy TR B ah BB (it o mu

26i04d80@ 3BicnzyB QMO 4 VL3R pdifsoriBe 204 pA D . AhA0Hks alfinimum shelf
Eg:gétjt%é Aféﬁ% Esgtzoq;,@LeJSat %OSQéJ %n%%l?e? %ntl-\e%Z%ofco)%n?lgtslg'n % 19 fnte¥gt comprises
10mg/mL antibody in 9.0 mg/mL sodium chloride, 7.35 mg/mL sodium citrate dihydrate,

0.7mg/mL polysorbate 80, and Sterile Water for Injection, pH 6.5. Yet another aqueous
pharmaceutical formulation comprises 10-30 mM sodium acetate from about pH 4.8 to
about pH 5.5, preferably at pHS5.5, polysorbate as a surfactant in a an amount of about

0.01-0.1% v/v, trehalose at an amount of about 2-10% w/v, and benzyl alcohol as a
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2005/ 035586; WD 2005/ 035778; WO2005/053742; Ckazaki et
al. J. Mol. Biol. 336:1239-1249 (2004); Yamane- Chnuki

W@e00alo4028 ot ech. Bioeng. 87: 614 (2004). ExanpPEBERZ008/062286

cell lines producing defucosyl at ¢ ed anti bodi es incl ude
Lee 13 CHO cells deficient in protein fucosylation

RS Moo DS i A B B Rugancons
addini¥Ra A0 4icQe63bed M WELHMR0et Sakh lyophitieed &rinyilagibns may be

’é%)égﬁn@.t@?%-&)ﬂh &é&}g@lﬁ? 3@@ i %E@@'&é{gﬁs@@%%%% rsLthe gpgenstituted
feR il fat o MERNR-Shiibikier Rt suBbutarBo 819 e the BhBRRE! to BE trebbd herein.

(2004)). Nucleic acid nol ecul es encoding am no acid
s eq uebae furaniasiondopihe hhmapiaed BUdyanids rapbedptdy- 4 mg/mL in

Yst18 e B, N003s r(‘)Qﬁ‘% Sy di6at@b. pHBSE et hods
(‘::111\? t) a to ISOIf

but - are no , ation froma
nat ur Iati a smmﬁcen(hodlmetm ZH{S eargitsvailin ahitigulec Yariantgyis formulated

a e r S aration
BB BT PR TN HR e e, I RPPRG - V2 meym
9@6&1@30Sand%allawzaglemeisnjsctloan@t pHEsSet t e nut agenesi s
of an ﬁarl i er prepared va]Irl ant or a non-vari ant
versi bhe B REICHbEY 2l opgingRotgdlan ol a8ty oormRAUng s
ﬁ&%sﬁf‘} fo Wpa?lflcﬂJiQndllE‘é’[%tBeﬁ& tdak DC%F@?&@IS]SI thdde %fl{heCt or

functi'on, e.g. so as to enhance /or CDC of the
eoTnp BmdytaryTstiyitiea jhap do aehidyerselymyferigach athst.nBorcsemple, it may be

. ' ' f
RS, SO b SR UE00 DAoL ki o
mumsaplsr)esshm/ageet (erg poclwbet acts anhecdils, sueljias nycld)slpene loy an

|1 owi t di sul f th
PRl M kR T e oY BRI T b e eyt of such
biveadeiBrdyadsionttRs MNadii af a@tﬁboagrpa&bhﬂ 1hyhs’if(bﬂphﬁlat10n the type of

i ncreased conpl enent - medj a ed cell killing and_ADCC
&8eASeQF ﬁo@pr%qtreatrgentggbi o Tacters-discysped fgq "Jihf%azy generally

a0d PG d@)saéeﬁrﬁﬂd"%th a&ﬂﬁn&%@n%&%@s 4s182dbed herein or about

Honodi neri ¢ anti bodi es may al so be prepared using
fiemel WP untthic baestofercoxrployadidosageas described in Wl ff

et al Thmﬁfaﬂgﬁé%&“@c{ﬂgg gprgg @Q/o %ﬁgﬁngtga%%ﬁ)mu t P% gcterlﬁaSThls is

Al terna be eng
chadily E@on@@shmlsbyaﬁﬂ(fanmythrdn@lesbgnlh ﬁimltlon rnernbranes

enhan&edgogl eq;ent !E él s and ADCC capabilities. See

St eve cer Drug ig 3:219-230 (1989).
WO 0012 f%r eMbesihant bf the dBRAfidM QBRI fRRMuES UM bhntaining
i mproved ADCC function in the presence of human

wefcgiatsgpeiabfor she hppdmentiaf @u@mlmﬁa%l fisgaseb s MrQudeghi Ths invention,

ARGl MRS bbbkl Qﬁl§rticl'é Jﬁ?ﬁ‘atﬁ@ac’fﬁg 'c@tﬂpltli‘iﬁ% a contalner comprising
Preferably, the antibody wth i nproved npri ses

gy P REANist |su><rhsasaim apbodyl ihaisbindgo aﬁsell aurthce rmasl@ﬁ (of., aKd20
Frg@roﬁgjcéf;?eefaxr éﬁf tgé @n%lrt%ﬁg%ﬂ;cgmgﬂs&r &g aﬁﬂ)dr’%fggagﬁq phirrRaciiBy
sacbpthblewhir@ensr diluamnevithtnvihe oonthineparif(b) hesckapo gistrt outd.
instructions for treating an autoimmune disease, such as rheumatoid arthritis in a subject,
wherein the instructions indicate that the subject is administered the complete
therapeutically effective amount of the antagonist or antibody (e.g., CD20 antibody) as
single intravenous infusion. In one

In a particular embodiment, the article of manufacture herein further comprises a

container comprising a second medicament, wherein the antagonist or antibody is a first

medicament, and which article further comprises instructions on the package insert for
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Antibodies with altered Clq binding and/or CDC are
described in WD 99/51642, US Patent No. 6,194, 551BI

W opasess No. 6, 242,195Bl, US Patent No. 6, 52BCGREBINS/062286

and US Patent No. 6,538,124 (ldusogie et al). The
anti bodi es conprise an am no acid substitution at one
r_nore of .amn cid sitions 270 2,. 326 2
G M e MgV R B B PR Rt Bl T gocomd
madiceass rhdebsarywntheefsed fofthk abdvel, hethamntexbogliry eseendrig¢dicament
j ncor.por at sal vage receptor. bi.ndi ng epitope into
bie &ﬁ@? %Egﬁal( BB HALHPEAR BHPPHOH MRS Ee agent. o
ARSKEIRREL Y d48-Ratditic &ud IBMARD),faQfaiR @RI 8gerfiSanUfiRPrin
herein, the term "sal vage receptor bindi ng eprtope” i
prEpgandsty pneinstegidab prsi-grlapeatery dreg(TBHAH?), akytofe antagonist,
ORUREHAEHE o ol of Syl h ol Hord pich iy 5 DiyARD,
DS AfBepdigGontod | egerteor iAmurveupressswictagesu bstostt prefeoibdy, ithe second
an  Fc r%qion thr of and increased serumhal f-1ives
nedicameNIy OGS n W00/ 42072 (Presta, L.).
]ICEngi )nﬁfﬂhischspﬁft,i tlla@gac&_aan@ir_t Isgj_’rﬁﬁ“ a@gociméfdew{tlpﬂl&fcﬁhalﬂ{ey. Suitable
our, unct] onal antjgen binding sites are al so.
eQhtiEsrp Il f%sxaataﬂﬁ%mbwl% BY/EsD 45871 19 Confinaremay be
Rrml Jrond élvarFé%% MRGRHEIGAh UM AHIRAS FXEERKARY holds or
anti-CD20 antibody formul ations are described in
WINEGNS6 aa18posatiqy thatsis pifp¢ibsripotreatiad thsteegehaygimmune disease and

o R P 16 AN Sy T 4 5 cuin
bay orlg vi2bhavivMgaceo@tce pictdsdblaitytarlgipatl @seg infechidmn lnesiltg)l At least one

al.cohol ,. .0,.02% pol ysor bat a H 5.0 .t hat )

R Agr R o Rs R i 0 Ty Blabhisbyict f E.cBiRattivody. The

f&lg%mmealﬂfdcg fﬁB?er yff@[glli‘ﬂéﬂcah{ eike af %ddﬂﬁ(ﬁfaﬁlﬁdntﬁgmo'?hﬁﬁﬁs'sing a
antibody 1n 9.0 ny sodi ym chl ori de, 7, L

AR RCIGigR _CGPEtF"I%JP éﬂa?%b&ﬁg: guchosTgiCHPSR YISF [padoction

EWFRD Bhodheitb va MARHRAIILORiddE S 1hQ8h, aRloBd&tro¥€lolution. The

anot her aqueous pharnaceutical formulation conprises '

avicRe frmana g turemay delies Maledn eiberunatpiiply dgsinable f cpmmercial

[ 3 . ; VS t f
?I}](puasepgtglfi o‘ﬁﬁ e lélgo%gl%e? 6)}1@%{50&1 eg?s ﬁ%t@\?,r%ﬁgq’ég, a%‘c‘its?ﬂﬁa%es.

an arount o Yo VI v gse a
anoun 0, . 3 it
o eyl PR P R w05 B PRERb1 R non-tmiin
Emempleat i ons adapt ed for subcut aneous admi ni stration
are described in WO7/04801 . Such Iyophilized

formul ati ons may be reconstituted with a suitable

di luent to a hi gh prot eRefeeon@ERan@leon and t he
reconstituted formul ati on nmay be adm ni st ered

subcut an€euisirardigedt 2H7 amivodl virdanbewticeatmaddwideissuyeOfia

ormul ation for the humani 2H7 vapriants.is antjbod
Elpiogﬁaiﬁmﬁﬁ?WCWfohW%@f@ bindee 4 L efissar Rgcomyihd B ol
B IAFRNP&Et @s déhcribéd B WO 04105533 PGt drpbraBiRed i B eferile in its
variants and in particular Variant is formul ated at )
onirelynil ha mure 7 antibodyHiablq giiea ssquongeseandgngfyiperic 2H7 with

FHHEARE v aIQi' Iﬁnﬁg}/ @nnave been described, see, ¢.g., U.S. patents 5,846,818 and

6,204,023, incorporated herein by reference in their entirety.

Example 1
Clinical Phase I/I1 Trial to Study the Efficacy and Safety of ocrelizumab

administered as a single intravenous infusion to patients with active rheumatoid

arthritis
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pol ysorbate 20, and Sterile Water for Injection, at
pH5. 8. The fornul ation herein nay al so contain nore

W@ b@n/ognes act i ve conpound as necessary for thePCI/EP2008/062286

particul ar indication being t_r&iq ed, preferably those
with conplenentary activities at do not adversely

af f ec bed ihrable to
Fur ¢ napE BBt Gerel e EYBER G bR0 BT Frel RS s et
mgandlonat yhiilkddygadrinisearedhassalsipgle ssiraven@gent.) (rffugon aves tested on

\gﬁJfRT @d-g%tlctsaﬁgpo”ﬁg &%@%\%ﬁggy éeéﬁ%%lgq%zg ‘%a}:leg]lptso‘%}tﬁgg)derate to severe
Hlefmbiloid Jﬂﬁmﬁf(k@xqtrbeeev@gw%nﬁtfantslﬁgﬂﬁoeéﬁ% (MUK ﬁtsa stable dose

depends on the anbunt o bod resent Int
18- Humatwask) aftadaifurp ef e @; %B%X%BS &n%udagrbl@lpgws)-
treatp d, I e
o o b, RS R8s SRS hthoNe, PSS ey o
&rdmafetﬁmﬁatalamgmglemtmem closdsed rllnérlAb R HYr (Rabt9at4913,

99% of the h tf dd ...The ..
PROMTah dueor it bR T MR RIS lsorf SRR o i
redsitvingastab€ddsesof ddhicSmitantIrR@ld tdkafCio Mithi bt feyory clinical

sterile filt n nenbranes

filtrat h t
m'sml{:s?ei g%P'gJ : Ougog‘élew@l VAS %?nf‘d@[\g ' g%%faﬁyr?@ﬁttoleqab;(mm

béﬁiﬁﬁﬁtﬁ&mlt@ﬁ{eklﬁkl%§at@f(hmliﬁ ﬁ%éﬁ'ﬁsewﬁﬂ oAk severe rheumatoid
materi al s usef ul he treatnent of autoi nmune

Aty B @f ésqght)mg d@@le imevanavedd) dasesion iy Ab eblar

pr ovi s AAL thilueclu MR ABLNER: SORRELSTNO: (2) a

cont ai ner conprising ntagoni st®'such as an anti body

that binds to a B-ceII surface marker (e.g., a CD20

Rarti Ioddlgse Kspalafien abl y the cont ai ner conprises the

antib nd a har t ier .or

ai | ueh e e PR ShERIT SR ot ARTRE AL §aifkhe Suifhent atone

bhisefdllomih$ dogesitvalet i ons for treat| ng an aut oi nmune

di sease, _such 2'[3 rheumatoid arthritis in a subject,

wher ei n PP PP M i ons i ndi cate that the subject is

adm ni st gt 2:heoes@p! ete therapeutically effective

anount of the antagonist or antibody (e.g., CD20

ant i body$§re XilAG &g ntravenous infusion. In one In a

parti Bﬁ%eaéscﬁlg{[?&fjbéﬁfkt aftel BR t?Ja{rh&lt%f Qfmlﬂml% Qﬂ(')%ﬁlents per dose

herein further conprises a container conprising

becldd dlctrmj i2qdarehe). Thhdeasion tchescalnteag basicd bn @rreamvlokﬁ tidhydata from
i rst nedi nt., .and which article f.urther.. .

J&hg r%?\ll%lg sgI‘Plﬂ%Y]}tﬁl&lglﬁ% ﬁtgd% ﬁq}eﬁlgmg)gE ﬂé%oéeihﬁ%l{eu% ¥0x101tles will be

hnedsedaitd dgehdiag subhieatmber thetshelysroomndcesddo clanmirt dodenevel or

ctive anp second di cajrent may be any
#dlftwiga%e@fs Py %G%Bg?ﬂgat thy 1amnes S%%‘éfﬁge lary second

medi cament bei ng those set forth above, including an
anti biotic, an i nmunosuppressive agent, a
Rayedke- modi fying anti-rheumatic dr ug (DMARD), a

pai n- aaaf {hg (10@9 EQb1ati sfa%Ta% hﬁ' I gl?ﬁtgil% f @he data, an additional
non-steroil dal anti-1nfl ory IS)

30 pdftlents (86nctgenls pl,acsbhoé phiddp lnamlaim;eddo tlarehof trlm desesarsed in Part
f‘(a%gclpateg t’[0 oS 466‘ q'b&@ hid 13905 mg)r slto%ric?elaltﬁaté[‘he%aR\% been demonstrated

to be tolerable during the dose escalation stage.
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NSAI D, pain-control agent, or imrunosuppressive agent.
Most preferably, the second nedi canent is

woreaobosekate. I n this aspect, the package i nsSRCT/EPX08/0652286

or associated with the containgr. Suitable containers
i nclude, for exanple, bottles, Vvials, syringes, etc.
ﬁl&e ceonﬁgiaglers may be forned froma variety of

Pg}irg S as gl ass or plastic. The contai ner
hol dsAetcagtatitiaiPag Ial 2oimPast i on that is effective for
treating the target autoi mune di sease and nmay have a
sterile access port (for exanple the container may be
TarddPopURBOHS sol ution bag or a vial having a stopper
pi erceabl e by a hypoderm c injection needle). At |east
one aéﬂlﬂ(f/éata@é%agﬁgl&ﬁ@Y@%ﬁﬁpositi on is the CD20
ant agoni st, such as a CD20 anti body. The article of
manuf Modaraee owgvdraRther conpri se an addi ti onal
cont ai ner conprising a pharnaceutically acceptable
di l-ueRtilddutHireugh lscictif efficdrgair esleabilty) anewiease-modifying
amjreatmaic ( BWFl ), phosphhatig{IDMARID pel lHalbpicebutRiangast failed with
fokdithb® five 8Nthey agdaxt r ose sol ution. The article of
manuf acture may further include other materials
desi r @hrénty RBiAing WMET BitHavaDHsabiSREtoSy aHeQiréponses to treatment
including other buffers, ywehINERYSe. Jatthall Bspondeegdl es,
and syringes. Further details of the invention will be

%g?%hqﬁtstﬁ%gm the followi ng non-limting Exanples.

rence anpl e The humani zed 2H7 anti body variants

Vot BOOBEIS AN SRRUaT AT LR Al LU Prtir 5 et

falloet-uons and B cel | depl eti on wetak7Ascdascri bed in WO

04/ 056312, incor.paorated her.ein by refer e |.ni

ent r BEGFTtSTES RITRHEY S1ama HEeHEayhe &% it B orUgieplited at Week 72
saguencest@ng sifbe lbWaly for Ad7wetkshort il ABdis B-&118M@ve recovered
human C have been described, see, e.g., U S. patents
6Vigalevans and 6, 204, 023,18 {9€8Ppor at ed herein by

reference in their entirety. Exanple 1 Cinical Phase

[/11 Trial to Study the Efficacy and Safety of

bignéfidany eddusiomCriitexiar ed as a singl e intravenous

i nf usj Qees[(%ivg tjents with active rheumatoid

arthritis eft’icacy of ocrelizumab (OCR), a CD20 B

cel | - t ar-geDégnbsisrafiR Aefdr adese b amalthsgatdobdidy to revised 1987 ACR
adm’.rBi stered as a single intravenous (i.v.) infusion,
flsest ed on ACR (Anerican Col | ege of Rheunat ol ogy)

responses pesifdad defiith ShotintalfoifBelesat-e0 fo/19ever e
rheumatoid arthritis (RA) receiving concomtant

net hot r exabaeRFRPrefeing 5f a9/ el absetiraprosdigeifationrate > 28

gty fail e Lhingne to six DMARDS (i ncluding
biologies). I'n particular, a random zed

pl acebo-cofwpbéd jetht cauttaf eehtt@ripinPease) dnditendst jedst cofint of > 8
(68 joint count) at screening and randomization
Previous treatment/background treatments:

- Current treatment on outpatient basis

- Current treatment with MTX at 10-25 mg weekly for at least 12 weeks,
stable for the last 4 weeks prior to screening

- All DMARDs (except MTX) withdrawn 4-8 weeks before randomization;
8 weeks for etanercept, infliximab, adalimumab and leflunomide (after

cholestyramine drug washout in those who received



the safety of escalating single intravenous doses of

rhuMAb 2H7 (Ro 496-4913, PRO70769) was conducted in
W@2a00040268 Wi t h noderate to severe rheunat oi d aPCTEP1008062286

recei ving stabl e doses of concom tant methotrexate but

wi th unsatisfactory clinical response. The objective

{)futhe §Ia| was to evaluate the safety and

cf)]le?agil ity in conbination with nethotrexate (MIX) in

patients MCbthﬂﬁdﬁ)ﬁ(ﬁﬂ(ﬁSetmt exkecel rihepal pradndobhdot dqudvalent,

of es aI at i ng e intravenous (1V) doses of
§tﬁﬁm 27 lor hrelaptct e qﬂ%@&%wﬁ@f% using the
fol I ow ng Hﬁ@ée‘i’ﬁﬁ% NSRaDt, dose nfREE: Es1abatdeROpistth 8Beening.
receive a single TV infusion of rhuMAb 2H7 or placebo
equi val ent Watlingre reseivetpsalifoli¢ #tif ng dose | evel s: Group
1: 400 ng G oup 2 : 1000 ng G oup 3 : 1500 ng Dose
escal ation occurs after the treatnment of a m ni num of
bvepgatomiarb Ppatuctdse | evel (8 active; 2 placebo). The
decision to escalate is based on a review of the data
fromthe previous group within the study. The nunber
of doPesd i i tSimgje tioseis«nifthMAWQH7 dpd0@sIDE8.sEDOand 2000 mg.

Cor"HeRE Doy hBsRaTRa gl d%d?%ﬁg@/lﬁgio B alSphag

at the sane dose | evel. Part After the dose

escal ati on stage and an int erl m anal ysis of the data,
GAmpagntor GRAPS T oy ROWRReEN act i ve, 24 pl acebo)

wll be randcgﬂl%@ d1akOd MERPOf the doses used in Part
| (anticipated To be 400, 1000 and 1500 ng), provided
t hat these have been denonstrated to be tol erable
cal ati on stage. Nunber of Patients At
ﬁgggﬁgﬁ%& ?'%? 120 in Part Il Target Popul ation
- mmmﬁmainhmmdlaged 18- 80 years) I\/bder ate to severe
RA Fajl e throuhlakof effl oIerablllt
one. dl SBBE N RSRCPPR I o1 AR o8t i
@?ﬁérﬂ@d@m@@l torlo@ve nBAtscdatink @t iNbtathindr @vd B‘@-BO fnhﬁﬁe@f)efore the

ese agents Currentlﬁ recei ving MIrX, but have
HNAB 207 Wilkibipted cagp greeEunanged-r eat ment wi t h
MTX (| .e. partial responders)

Possible steroid cover during infusion - If significant infusion-related events are
observed at a given dose level, and a reduction in the infusion rate does not reduce the
number of infusion-related events, the Sponsor may recommend premedication with IV

corticosteroids for patients treated subsequently.

Methotrexate (required) - At a stable weekly dose of 10-25 mg (oral or

parenteral); provided by the study center’s pharmacy

Corticosteroids (optinal) - Continue at stable oral doses of up to 10 mg/day

prednisone or prednisone equivalent

NSAIDs - Continue at stable doses
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Length of Study Single IV infusion;, assessnents to 24
weeks followed by a further 48 week foll ow up: total

W 20000€ke8 - Patients who withdraw at any tinme BCT/RP2908/062286

are still B-cell depleted at Wek 72 will enter a
safety followup for 48 weeks or until their B-cells
ﬁg}qer chovter ed (whichever is longer). Significant
"B criteria Have active RA: Di agnosi s of RA for
at | eastItGs mepédial (laccly dhdeg of @linRul 88porkd8hayAGR slow. Therefore,

criteri Posi{tive serumrheumatoid factor (>20.1U/L

ehen Besive PrckeiopRd ﬁreitr%enﬁﬁﬁ%rﬂgdﬁﬁ I@Wﬂiﬁ?lzf@ﬁé% el West 24. Afer

sedi et Atdive pRlefts>nA$ OEiDE BlirdEh@RNd¥gr IVQEJa8lle re-treatment

joint count of > 8 (66 joint count) and tender joint

potarel of > 8 (68 joint count) at screening and

random zation Previous treatnent/background

treatments: Current treatnment on outpatient basis -

@F&W%ﬁ?gﬁé@at ment with MIX at 10-25 ng weekly for at

| east 12:&eks op3t ahl ﬁaﬁcﬁﬁlgtﬂ?&ebé‘%ill%e"‘ﬁ@bﬁe@BgQﬁe Sgonsor in 10

screening All DMARDs (except MIX) w thdrawn 4-38 weeks

méf vels; rhahtdh2Hatwidnbe 8 agsekentfapion @if gAeng/ept , rhuMAb 2H7 must be

' b Xi al i f ' : : :

Eéflil%tfl—:% ;fr% y?)g/?nsﬁgﬁglr E%ig@\g% ﬁgfé{é Iﬁlﬁﬁ#ﬁ%%%\%ﬂ%ﬁé iy appropriate dose in a

velomicveld R &0 lonntth dd) (Gorioncodireraton islgsevidat it Appeodied3 to the

?,O %/day predni sone or equivalent, stable for the

IPD weeks prior to screening If receiving NSAI Ds,

dose nusOtHenflRbliensAyeRKFcRFbES bY theIAV@ARItBBPand provided locally

WIlling to receive oral folic acid Investigational
Hesshicsphanmaey-- Singl e doses of rhuMAb 2H7 at 400,

AQQQ%mdm99r:and 2000 ny. Route - [V infusion (Rates

provided in Appendix 3 to the Protocol) Conparator

"Dr-ug" DdafefyRout e/ Regi men Si ngl e pl acebo i nfusion

Concom t At JI BALIENT S

- Incidence of adverse events (nature, intensity, seriousness, relationship,

reversibility and treatment; graded using NCI CTCAE v3.0) to include infusion-related
reactions and dose limiting toxicities (see Procedures section for definitions)

Hematology, clinical chemistry and utinalysis

Incidence of clinical laboratory abnormalites
Immunology
- Incidence of human anti-rhuMAB 2H7 antibodies
- Rheumatoid factor concentrations
- Serum immunoglobulin concentrations (IgG, IgM, IgA, IgE)
- Serum concentration of tetanus toxoid antibodies
- Peripheral B-cell counts; T-cell counts
- Efficacy
- Percentage of patients with clinical responses of 20%, 50% and 70%
according to ACR criteria and the components of this outcome measure at Week 24,
using Day 1 pre-infusion ACR core set values as baseline.

- Disease activity score and proportion of EULAR responders at Week 24

Statistical Analyses:
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Peri -1 nfusion Treatnment Prophyl axis (recommended) -
Prophyl acti ¢ does of acetam nophen and di phenhydrani ne

W@ 009041268 non-sedating anti hi stam ne), give 3PEBBP2008/062286

m nutes before the infustion o; rhuMAB 2H7 i s
initiated, are recormended POSSI ble steroid cover

duri ng i nf usi.on I fi.cant son .
event gllar ehllg%ssxglll ¢ ex ﬁm%pog i Hat N Se@’fa %lwﬂl §ﬁ &roauped according to

tredoheht aotudlly ﬁeb@wdafmlis ipaticntaivdo deasvanay stadudend (fBuMAb 2H7 or
I nf rel ated events, the Sponsor may

P@%@’ﬁ%%i@%gg‘éﬁﬁww&) 18ySBor t i cost er oi ds f or

pat i epitfentd ®RS Qﬂnﬁ? hEearent Ivyeeki\/Sf n@tsﬁ@yaﬁe@lu{ré SAW &M} in MTX

- At a stable weekly dose of 10-2 g@ﬁ (oral or

4

pasce rrosticesteroid r desedddtreductipe et @ay a @ BitgHentioacyr excluded
| |
FRBLAAPY ) Ay Rl bon 0L AP alL 6. o 2
eqUI V@bmml (NEA:‘:HDQ patléiﬂmat theaelifftrest étsledevels will be combined into one
d t
SRR SEubl BETRTLs why Mo RRER PnbRE} girdfe GRRR up and cach of

ee8iitd dose ganipgr 400ndg t r@atIE N506 hptdnd 2000 k@ot
ek 24, After Week 24, gi. bl e

unchanged unti |
pati eht'8 SHE%FOP% el\éﬁws el be cardustrd: angikgse Og éH&Pﬁ%ﬂéd patients, and

He- 6th@1355§33t01f3"t1ﬁ)t59%hetﬁ§%@ BRI tedomivlyAR i 1RRd the study after
mat chi ng fp acebo wi'll be supplied by the Sponsor 10

pampletaorsof dase kamglagipl imPart Lhe at a concentrati on of 20

my/ mLp nﬁg@% smust be diluted in 0.9% sodi um
chlorlg eorelnfusmn to provide the appropriate

dose Serum sookentetiofis @5OuBFA ST rhd ¢anputed plmrmacokinetic parameters

o 5 TR0 TRL Y] P BEE DB e P BE) ndor
e sonl gatcont edifidem\Vdfoegialio ahlnymby, haQireeR). ehdividual and mean
pharmacy. Assessnents of: Safety Adv%r se Event

PORCPRHER 08 YoFsusdies Blotseldhbe Preseted en Dpily kngar @95 logarithmic scales.

PRIrhALSINES R pat£habis G bk Qornbﬁﬁé@ Ifu§11n§ 'nloh-tc}én@%mental methods.
treatment; graded using 3.0) to include

i nf usonll celcalptions éamenﬁw@@mlqybé@ jimii aff qugntification of the assay
ﬁgi( 'b? afele‘t%ecd &IS Fs% rﬁp ned %e ?ﬁﬁé lb %dfﬁ{ th%elfol)vgf %p%?t‘ﬁ)g limit of the
ma n nal ysi's

ogy, cal em s ry a
assay.

Pharmacodynamics:

The B-cell depletion profile for each patient will be determined and summarized
descriptively for each dose level. The pharmacodynamics of peripheral B-cell depletion
and repletion will be characterized by the extent and duration of depletion at each dose
level. In addition, a prospective analysis plan will be prepared for providing population
pharmacokinetic modeling as a pharmacokinetic/ pharmacodynamic analysis of the
relationship between the pharmacokinetics of rhuMAb 2H7 and peripheral B-cell

depletion and repletion.

Formulation:

rhuMADb 2H7 drug product is manufactured by Genentech, as a sterile, clear,
colorless, preservative free liquid intended for dilution for IV administration. The
rhuMADb 2H7 drug product is supplied at a concentration of 20 mg/mL in 10 cc single-
use vials, which contain a nominal 10 mL (200 mg) of rhuMAb 2H7 per vial. The
rhuMAb 2H7 drug product is formulated in 10 mM histidine sulfate, 60 mg/mL sucrose,
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I nci dence of clinical |aboratory abnormalites
I mmunol ogy | nci dence of human anti-rhuMAB 2H7

wa@pdapoedses - Rheunmat oi d factor concent rati onsPCEEPIMS/062286

i mmunogl obul i n concentrations &% gM I1gA 1gE)
Serun1concentrat|on of tetanus’toxoid antibodies

DO oe oGt Sidtte by Blh R i E B s 5-8.

50% aﬂdﬂ\/EQB/QHG Qi@lﬁgjpm@u¢t0nd§69€ dilutt @ béfareaitinih R&ation. Solutions of

0 s. of this.out.come nmeasure Wee usi n
%M@%ﬁ f%i %%Wl%ﬁ@w@@r@@fﬂ{m ﬁ@gw&ﬁﬂﬁsﬂm REpduct into an
[Afseas e Bhtalih O@@’Qﬁ&iuﬂﬁ@hﬁh@@(’cbta' R 8fuglbhRtration of 1.6-6
responders at ek 24 Statistical Analysées:Al

asanysdyMAp |2PHemétﬁblmé ipéacebqyisiatsorrapplicsl in pAtcl sigle-yicl vials that
{

L AR A9 RORE DDk LRALTFOL REVRHH ERELY Do o h

}CﬂuM:/éb 8M7wirig produétrbat dekschof contginrinddad 2617, amallxb2#l7 placebo

duri the fi 24 week t
bRl Rireitalih e prsobel AuBRcE o% b B Ebtacebo into
inrﬁwmdwgts icofitadifingd® 9 Bickdid tuin® ﬁlﬂbrldid] tueiny @f tidedficalprevcdlitedsdor the
gﬁv:[caél on will be considered non-responders in the
Bl snug prefduct: control  (pl acebo) patients at the
different dose levels wll be conbined into one
control group. All results will be presented
D@Waﬁéwnﬁﬁﬂtlphe control group and each of the
aCt ' V§tuﬁg%1§1£ﬁ?§h8ﬁfa%e 9&1&@%51&#\9% 1%510%%9916 3 e?ﬂ%v@o%e rates are
oup anal yses w be conduct ed: one
depeaﬂént enttid desd tpbt a@nﬂmslerahahd Wl mﬁh:@ceekiz%@dnldhr tihdseld not be

bR NSt g bR 380k Sk ne blysions Bl Fo M Ehhrough
H’ébaéaframi@ NRtdres0.9Bedodinne oMieaAE sctiticnshoafd tchisbibs dHafusion

and conput ed phar oki netic parameters will be listed
Bigat Itémecawaleaégg%@?Eﬂﬁlﬁnféﬁace@ffrﬁ%aphﬂ%w disamenypithe| y

Qé@ﬁﬁnoﬁ{eﬂr{qj @ gn(f’&d‘ﬁh@ﬁﬂy@fhmlﬁ@m @50 ge&f éq%i\%[btnt @bse of similar

varilation, mnl mum mnmaxl . I'ndi vi nmean

egmBetmeuth 3A- ﬁﬂemmwsmrln’etoﬁh@st@rt\mf lan lrtfempm eéélrdtoéfdi axaept 2000
t el I I Qng e

ngrvgl#édterlﬁﬁ{ln@t:%%d if g%roi S?g[ﬁfﬁ gt%% gﬁ 6@0 @9% @8 ttflﬂqfchmg

prhtekb«)dmll baadthinmerbdm atzoloms of SO ANt r ati ons bel ow t he

limt of quantification of the assay will be del eted

R@tlagﬁhgﬁqg,g%lﬁ%nerl ¢ val ue based on the | ower

reporting Irmt “of the
Re-treatment for patients in whom symptoms recur may be given after Week 24

only to those patients who received active treatment and have achieved at least an
ACR20 response at Week 24 after receiving their initial treatment, and who did not
experience significant adverse events during the study. Retreatment for these patients
will be at the same dose as their initial regimen if symptoms recur (indicated by SJC > §
and TJC > 8 after Week 24).

Infusion Schedules
The rhuMADb 2H7 drug product is supplied as a liquid at a concentration of 20

mg/mL in 10 cc single-use vials, which contain a nominal 10 mL (200 mg) of rhuMAb
2H7 per vial. Matching placebo, identical in composition but not containing rhuMAb
2H7 is also supplied as a liquid in 10 cc single use vials, which contain a nominal 10 mL

of placebo solution per vial.



assay. Pharmacodynam cs: The B-cell depletion profile

for each patient will be determ ned and summari zed
waele®enisqss vel y for each dose | evel. The PCT/EP2008/062286

phar macodynam cs of peri pheral 743_— cell depletion and

repletion will be characterized by the extent and

dur at i.pn _.of . d ti-Qn_at each do | evel . |. di-t,| on

2 or ol BeeR BT eS br &R e PGB e il B il ¥ing
pfeviatibngnpefsibat i on phar macoki netic nodeling as a

ot at P GRS obo B RE AGHLPL RS RS Tgobfs Shpwks afer the
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BH 3endnRey, iihanels@if&l in FeRbAt iR &R 8 iidfutes to a

2H7 drug product is manufactured

For nmul ati on:

r huMAb

myxigape af 4Rhmedy. I hypespqnsisivity og ap infedepralasedevent develops, the
’ . 20 ST P L ition f

BEES APMAR SR A b BB e beend i

puepiplus exde aporainyoocemnint af $ymmptofs. A6 thegame admerd@reactions occur

si ngl epse vi al i ch .contain nom nal L 00

RRRAFIS R v ime s R0 R S kR B Ea Bon oy 88, The

ﬁlrﬁmibtc/ vy tatd Bay DE gmkzeasai/duﬁom iﬁl?rdﬁ&’hﬁbhséﬁ@hfpeoz' rﬁ&é| fate, | 60
sucrose, 0. ol.ysor bat e , terile

Vw\tgit er SEREAYHE éttftl%l??? I%%ﬁp% iifial & qfslpgan&?@r @ﬁsncrf:mmﬂoo

2 A GmBROHURS mims inRvall |1t @6 xBRERI 400 me/hr.

adm ni stration. Solutions of rhuMAb 2H7 for 1V ' '

admi nilBe prgoirhAGH d8piepiatebeh thegpmgtstapdardfinfupien gatgy with their

Iy ' ' - b iR % [
BRSO Road ALYRLAN00 B S b Qs R e o
agprotimatdhyifMb 1 2 Hida.mat chi ng pl acebo is al so supplied in

10 cc,.single-use .vials, that .contain,a nogmnal., 10 :
ol aceBtora i eiss o1ck iHy§S PR Juf Ryt yju 1 s Sfowing
SIS, thowghtithtlrds b adbl frdmule Rvagtti@dse pudupda®art 1 that
not caontain r huMAb ZEW. (ghuMAb- H7 Ia&eb(g sal utions

fagter Ifusiefhiatesre ARt talsTalsde theyailly de&ﬁe PIq thedpergmentplrate of
IR MPinahl/ hPFRAGERA0 It Qakdafd!SikO8F J0AGS/hE HRpRHoR s e AP rlose
sodi um chloride, using an identical procedure as for
gioaps.-huMAb 2H7 drug product. Dosage, Adm nistration:
Study drug should be given as a slow IV infusion at

#0empabesgenpyat cofdeatratainest lad engdepetotd ntfugon vhlemd@S6 mL
to be adm nistered and will not exceed 250 nL/hr. It

shoul d not be admnistered-as—an V- push or bolus
push—or bolus.

St udlindr ug | | bifusioons d$hfmsiont beDosedmg) i 3dgiina Cumulative dose in
de@inimites) | i naatd sot oni xatd. 9% sodi@oduetd) or i de sol ut img
shoul d be usemgds an imfusion vehicle. It is

(cumulative volume)

recogmgnded thap pati ergt@ér ecei veZ?r(ppgrpQI actijc 25 (15.63)
i-nophen (1 -g) and :

treatnent wi th acetani nophen
\ I

di pBdatlydr ami nEO0HC | (5002y; or eqaDval.eht dose of 75 (46.88)

T G R A e R R e

st ar an i nfusi on

91-120 400 250 200 (125) 375 (234.38)
Remaining 400 250 Remaining 25 mg 400 (250)
(approx 5

Approximate total infusion time = 2 hours S minutes
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2000 ngy dose (and matching placebo) wll
wa@eaiwpniesered in a volune of 500 nl. Retreat neP@T/EP2008/062286

Eligibility Re-treatnment for

recur may be given after Week

be adm nistered in a volune of 250 m;

be

ients in who
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t he

m synpt ons

only to those

patients who received active treatnent and have

achi eved at

U
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Qﬁ“Dh

| east an ACR20 response at Week 24 after
at BickSlralib 25l

CI\'JCI I CITTo
st udyme Ret
sdminggse

hrémlm mte
as mgikr r

fdrllfllsh‘elSe
i ninpk/Ar

EAEE /13‘1;4, ;(gt&!\ﬁl?lﬁsg('n? Ip(lgr);l(ljltme 250 mL

Dase (alm)s;n\ﬁﬂl thinp
egi rreﬁvoih!mé)yrrpt 0

e Caimula@ve dose in
nfcupradgtive volume)

(1 n@igat ed
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0 my/RLIBAS)

O

i ngl e- vial s, ich cont nom nal

§P9§ r%@ﬁﬂb 2H7 per v 6?2%?n aceb}gsﬁkgzﬂ

|déHtKKBI |n d00mposi ti dA0but not @ﬁﬁmﬁvnlng r huMBBS 2H775)
suppl as| a I| uidin 1 i ngl e use

VI a i %)0 ilch égﬂt ain a ngm nal 109916_%%3 pl acebo 675 (168.75)
soﬂﬂlﬂ&@ per 60@I The rsOuxi mab (BBOTHEra) prescAishitag’s)
i nf ormat i on i des follo . nf natlon 0
i A%t Fi r (yl nf usi gﬁo :%E% niti alqop%(ZeSO)
f dAPR"AX dsilon i s 50 my!/ hr; af ter the fi rst 30 m nut es,

Abpe@nnﬁee RIAahAlRA tife SB MRUKB mihwi@ents every 30

or an infusion rel ated event devel ops,

the i

nf usi on

shoul d be tenporarily slowed or interrupted and can
continue at one half the previous rate upon

| SRV ﬁg%ﬁ@%rq%fp 3V ERLcRRB atibi, of

tr ediRRNL
bdMipgtedase

6 a0 B VSIS
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or subseq

r at e 56f 190 no/
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00 ngPRrS-3Phe on
st angiy @ 6|7?1f usi

D00 esca
on t Q@e(35)f3) appr
esti gg % ster
2] the

C

ﬂio#ﬁ&@mﬁhel
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dud®echaimng e ngpt a
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Approximate total infusion time = 3 hours 32 minutes

2000 mg dose group, at concentration of 4 mg/mL; total infusion volume 500 mL

Time Infusion rate Infusion rate| Dose (mg) in 30 min | Cumulative dose in
(minutes) mg/hr mL/hr (volume in mL) mg

0-30 50 12.5 25 (6.25) 25 (6.25)
31-60 100 25 50 (12.5) 75 (18.75)
61-90 200 50 100 (25) 175 (43.75)
91-120 400 100 200 (50) 375 (93.75)
121-150 600 150 300 (75) 675 (168.75)
151-180 800 200 400 (100) 1075 (268.75)
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groups. 400 ng dose group, at concentration of 1.6
mg/ mL; total infusion volunme 250 nL1000 m dose roup,

wa@eoogoseehtrati on of 4 ng/nL; total infusion VRCT/RER208%5@52286

mL Approxi mat e tot al infusion_%'pe = 3 hours 3 mnutes
1500 m dose rou , at concentration of 6 ng/m; total

i nfusi on vol une 250, nL roximte total infusion tine
s 20090 m dose r¥9p 06k 1475 (368.75)

coﬂﬁenkrationéwm 1‘75i?g6éq9@%volu2§ 5§§5M687®
é}em?éﬁ;agﬁﬂﬁ 800 208000 (500)

Appr@inmd tbtildhﬁismm’lims hﬂﬂhéumomﬁuk@ur s 10 minutes

Active RA was defined by >8 swollen and >8 tender

joints and el evated Creactive protein &g'P) or

er yt hABEYR BAKi deeRehPY oh siat'en ¢nasr) tendeyeiatiagd efpvated C-
fehtveRbeid Gy %%Qh&t%%/té %@cﬁhﬁéﬁtaﬁbﬁ‘ ghe SESR)Y EP\éﬁ&Rb‘ §n— 175) were
I nfusions of either 0 ny)

mndmtzeflu |tmgecglva@@5k@ IQM@pouSJ@ﬁIS}onp@f ﬁlélﬁﬁtfé)%(‘fqoe i1 pRft, édOO or

Syl SFRRFETLELPIIE rlySLyl Bily24 aoe cxcoon

pat 1 efths statyd@mplaoebo, t8oactine id mohlcolndrt)emd d8Ss etheopatRin@ randomized

EF Ior e do e ot Phosforr bl i T RELARER T iRpsges. No peri-

ﬁltﬁl}bﬁh’na@ Ehigo ddXiddids \%ﬂel’gh\ﬁ‘e@' prﬁ)‘i &ﬁﬁﬁd@e g (DERS. @ﬁ(ﬂdpis@@smems
at 2-weekly intervals up t then 4 we

W@re\/@@ﬂuezag e Week VS vals éFB &9 meelwgénql Hen grwgstint ﬁOdﬁe%f% The

hl%}rgrﬁ & iRalya @ERInRY R o AR s 1ES RONSR d3h ACRK) R4ponse at

esul’ts O@band 83A)of t he 'OCR and PLO groups were

eelaP4€ and, at baseline, the nean nunbers of tender

and swol len joints were 16 & 17 and 28 & 28, ESR 45 &

49, CRP 25 & 21, RF+ 92% & 94% respectively. B cel

Heqiltst i on (96% for OCR at week 12) and clinica

arp ol 85t S G TREDE Kby epnieites Brl S atdmsetingoghe
fehin hingb&9 abitelﬁs@ef mgggggﬁlﬁm deAOPE &110/%1@@@ &%fESR BE Q& 49,
pec

roup res o 400 1000
28854 SOREL YITad b rpcatvalia Selieiouas (J628 rJeR g week
?%)%H%hﬁféﬁl I%gpdn?ésux%l@ %bﬁ%&l{@au@cﬂ? £ ﬁpé &&?@0%0/170

ection rate pat I ent
Gasgon_sezgat Week 24 were 57%, 31% and 15% for the cornbmed OCR group and 40%,

10% and 3% for PLO group respectively.

§§Placeb0 1400 mg 11000 mg 11500 mg | 2000 mg
N=35 §N—43 N—44 N—45 *

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Withdrew (WD) 15(14%) 3\1 (2%) 4 (9%)

WD due to intolerance 1 (2%)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Conclusions
Treatment with single infusions of the humanized anti CD20 ocrelizumab and no

peri-infusional steroids in RA patients receiving background MTX achieved B cell
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Conpl eted 24 weeks 30 (86% 42 (98% 4 1 (91% 4 1
(91% 8 (100% Wthdrew (WD) 5 (14% 1 (2% 4 (9% 4

W@ 20p/0402¢D due to intolerance - - 1 (2% 1 (2%CFERD08/062286

due to insufficient response _577(_14% 1 (299 3 (7% 3

(7% - Conclusions Treatnment with single infusions of

the humanj,zed anti CD20 ocrel.izumabh an

ol s ok PR TR R0 A a0ss 70, gpsponses versus
ek gload 8 thgMhiX fiaddiis exed wBll ealbilactepliei oin 2atittalrdwdodesto

and was conpani ed I ncr.eased ACR20/50/.7Q respon
%tﬂgr&gcqur eazrqgﬂ%ncsiaﬁg?( G fol‘ﬁfg?t&’i’é "Yﬁérsgn‘a?éllﬁl 8}6&%&5%@&‘
Wolups.only 2 wi thdrawal s due to intolerance. The

I'nci dence and type of infections was simlar in the

PLO and OCR groups. The foregoing witten )

speci The Breesmng wrikehsncgication 1 wasidyrd fehentiti¢igntdn gpyhic one
NfePhithd 84 td Prabfie BE hnvkRid. afld Iﬁssehhﬁvélmﬁm& hon bmlgmted in
present invention is not to be Iimted In scope By the
sons by tiwt conepes idepaitedisimee thdéepdeipdsintediner éxinfrmded asa single
PAGRAS 2P SPE L AR BRe8Y (BRI ARG ionary
tauicdléranad Withiaqhe scdbeof thiy @vationi Mht llepssitaFenadéridl heiin does not
i nvention. The deposit of terial herein does. not

EQREIE iy _agﬁﬁ_eawﬂm%%rw ORMPEYTRFP IR i gradgpuate to
Beibed the GRS BBy aSpddn3eld Udicatib® ifd1adhe tH R sPhadd iheRof, nor is
of any aspect of 'the invention, including the best

friibe eonstraed as lipitingghg scopgobihic cbias Fuibe seepifiiq Wustraipns that it
%eﬁgetséll‘}tts’.pﬁld%d,tv'aﬁoﬁ ﬁ{)&ﬁggéécg)nrs %?tléﬂﬁ&énftibf&‘ ﬂ L83 REchORShown and

represents. , various no I cations of
téveribevimmein ovillibacaodanaomt toothpbmskel lsiowre @h Godebe farbgdng
DEL L fonild 6 RSGOTEARPALEN O LhosE Sl ed Tn the
g?tc PO dhe 'or egol ng descri P @nd™ Pal 1 within the
scopeFaim theelcagripeiod ed thel iavdision heein, ithe nthaiedt ithpit ivariousf

the invention hgrei n, it 5 mani fes{r that various .

SHUY AL FSOCRRT Brener dhg riceRte At e mecseenBEgien gyithout
HORrRIESEA tits sSPURNINIGRo Vért BRI thdeR@ntibM Had Be@MdbdcBibed with specific
scope.  Moreover, while the invention has been )
téyeRGee genain Kmbpdisionise a pesen eherdinagy gall imthg art would recognize
TSNS R MK Bt o
stpadf theiinveation.dépadescribed erobndiments piardonsiderdd tithell sxspgs as

the invention..The described enbodi ts.,are .. .
Al By TR Rl SERE0 S B RRPHATT PP ufifeppon i o
ligsibd tecthie partichlar shbodichealssiesdribetd heetisg baod chprble dh@any
inyention is not limt g to the particul ar enbodi nents
BEY %%eie%ng?rﬁ?ntw{wﬁ cetions g Sppstitips adthpytdceaityg from the

SRBE bANMISARMSn. TR, hi GiAdh Bfbodittbn&URs Withif theB&pe of the
wi thout departing fromthe scope of the invention.

ertiongddi witton dic TeHowigraéims. are within the scope of

the i pyqpgi Ple@d gnd’@lﬂﬁﬁcﬁi&ﬁ?fo@&éﬂ 8@%1{1[9 afid Qﬂﬂﬁations; scientific
articles; books; and other publications mentioned herein are hereby incorporated by
reference in their entirety as if each individual document was specifically and
individually indicated to be incorporated by reference, including any drawings, figures

and tables, as though set forth in full.
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All U S. patents and applications; foreign patents and
applications; scientific articles; books; and other

w@owbierss ons menti oned herein are hereby i ncoP@ER20681062286

by reference in their entirety as if each individual
docunment was specifically and individually indicated
to be incorporated by referqﬂ&%js i ncl udi ng any

drawi ngs, figures and tables, as though set forth in
full . Cdainms | . Use of a CD20 antagonist in the

fran uf act Hi&o J CB26§9€&%&H§[Q¥1 tl{e%at{‘tfﬁ? Ig%[?'é n?e]i‘déc%&oe}lt for treatment

aut oi nmune di sease, erei n the nedi canent
aflm aitsimatricahsebse, svharenathe paddientent 13 far almigiseration to a human

e EG bR e G55 Rt GRS i 1 bigp i R Wagonist
sai d adnThd gdefodicladf 1i whdreih] Quegdmipistraties 3rdlléwdd by a second i.v.
A R R i T I TR R
tRRE fst thadime RbstdigtdR; 3. The use of claim2
wherein said admnistration of said second i.v.

pnf usi onThesusew chdmiZriveareiatspidradminiatraiomi afpeidwheond i.v. infusion is
: L .

RSBy rh RIS T M lRe] AP gy

adrem@stmatibine CD20 ant agoni st is a CD20 nonocl onal

nti body,, 5. The use of .any one of cl gj to 4 . .

Sher o THRERiraE et FEsfS 10PRotborcis T apaliagpnist i a D20
adAbAbsdl hatibody. at the first and second i.v. infusions

are essenti al the sape.. 6. The use of any one

| f
¢l ai ms 4Thquss q))/ﬁl%ay engot dlaimepo %%e@dh%themﬁv%ﬁy effgctive

SRLTRE kot ad PEHTRRI A%t He AHWRA-sedond TREil#SEo R ar@B¥e Ry e same.
clainme 1 to 6 wherein the autol nmune di sease i1 s

8el ect edThe exmaflaey gnoefcleionsi ot wheroih thh€DAftnasingclonal antibody
%rcthE‘Lérﬁd. ﬁUmg%@é(ngi ﬁm!lalﬁpus eryt hemat osus (SLE), | upus
nephritrs, u

cerative ¢colitis, Crohn's disease,
Fj ogr en' Thsysedifane pnaelidaimsdl totd wharpini thaay(tdhdidhyncANKRAse is
assocj ated-vasculitis, ener' s di.sease, inflammato
FGR oo dadBR% mobiding oL MR BIm0 YRS Rl Bt g thdmatosus
(I115) pthripmbiot,idedritiverod Bty (@B RITE disBabePSiogreh TsIdghdrome,
aut ol nmune t hronbocyt openi a, nultiple sclerosis, .
prysrmylits optign(WMbhr 64t h gssoigio syt WpgRIRT adiscase,

.I . B .

AR ol e 1 R RNl Do PRRRUAIZP), thrombotic
thiembdcytdreniegutpurs (77T R ewteinmmy teethenunlesi cirtpypaneia ding kinkesciegosis,

FPATS BhBMER POt 5l A motias
Regpodsayhdroprel and glomatuleamrphaisid. n met hotrexate, a TNF

gl‘nt agoni "Ic'ltle’ us%rof %mclj iOIlg oe t[ cﬁglltrns t007 wherein the autoimmune disease is
rheumatoid arthritis.

9. The use of any one of claims 1 to 8 wherein the patient has shown inadequate
response to prior treatment with methotrexate, a TNF antagonist, or a different CD20
antagonist.

10. The use of any one of claims 1 to 9 wherein the autoimmune disease is active
rheumatoid arthritis.

11. The use of claim 10 wherein the active rheumatoid arthritis is moderate to

severe rheumatoid arthritis.
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antagoni st. 10. The use of any one of clains 1 to 9
wherei n the autoi nmune di sease is active rheumatoid

wW@eabosss. | 1. The use of claim 10 wherein tPET/ARI008/652286

rheumatoid arthritis is noderatg to severe rheumatoid
arthritis.12. The use of any ohe of clainms 1 to 11

B e B AP St 150 LIS g
ehauinitss Bettvoerl ) wigeine 2000 k. CD20 anti body is a
Igfrrani zed 2H7 anti bod%f({lm. The use of an

f )
ai ns ﬂleeoquﬁm%P%? HastIHer lepehpreip 49 ¢D§5 5@8@%5 a

RivRMNLed B PRiWREP. 400 ng and 1500 ny. 15. The use of
any one of clains 1 to 14 wherein the therapeuticall

&f ect i vEhms RNy eneioiclpms 11te. 1 3THecreis dhopthergpgutisaldy effective

S8 Es ﬁestg%gé%odn/\%gra%%qgﬂ&g; herapeutical ly effective

anount e-use of any one of clains 1

i 16 whEheise afliey bheo bgeautsi lctal ldywief¢ie ¢hd therapensically efective
1500 '?4 q1]8. The use of any one of clains 1 to 17

e Q ©Ehunmani zed CD20 ant i body is selected from

ihe gr ouphceRrIIfahy b8 of clzimg MarlisaniicseiAthdham@eltically effective
conpri.sing a full length L chain of SEQID NGO 6 and a
prpyntisH feavy chain of SEQID NO 7, 8 and 15,

[espect i YRl ¥se iTanfohd SSERs 1t Be68Phereit Phe tﬁ@ﬁpéﬁ%&%‘} effective
any one of clainms"1 to 18 wherein the hunmani zed 20

amewiody590sm@H7 Variant A conprising a full length L

ai n of I full I: .
PN, °7 e PP oncofiing L7 YRS R RaTp R hivody
orseleoted ditomi tie gtotpocobFistateo E1H7 VhgarkisiAgnBi andd, @DA@ising a full length

CabrBRE SRR &R0 300 et hnfY 6N B SPR BFRGES, £ 15
NebedBivalRdora fradrhedt €itgédt. H chain of SEQ ID NO 7, or a
fragnment_thereof. 21. Tf]e- use of any .one of cl ai

ns_ 1 .
{9 17 whEhepss A RBY pgeig ey 1dp2d whireip dg/ymaanizadddpeantibody

fsrem Vigard rAPé&?nﬁ%ﬂiig'f aSFuillrlQnglﬁ L2 i@ IR IS NG: Pind™ fufp length H
and H conpri si n? aftull length L chainof SEQID NO 9
eledn af $EQIIDINQT.tor A fedgaient bfresEQ | D NO 10, 11, 12,

15, 21 e oL SORGEYH e L MSRlod ARGl 0 s
bind®iu esechti@lDP theavatmiclepdypd & 2HH7 Vviaarit antorkpresangda fidh laggth L chain
{)_F é]Llelﬁ% h 6 %n Q %{lﬂegéth%glallinDo%\&QQD%& ‘?, ofr %l éaglrn%?lgtthgreof.

21. The use of any one of claims 1 to 17 wherein the humanized CD20 antibody
is selected from the group consisting of 2H7 Variants C, D, F, G, and H comprising a full
length L chain of SEQ ID NO: 9 and a full length H chain of SEQ ID NO: 10, 11, 12, 13,
and 14, respectively, or a fragment thereof.

22. The use of any one of claims 1 to 18 wherein the humanized CD20 antibody
18 2H7 Variant B comprising a full length L chain of SEQ ID NO: 6 and a full length H
chain of SEQ ID NO: 8§, or a fragment thercof.

23. The use of any one of claims 1 to 17 and 21 wherein the humanized CD20
antibody is 2H7 Variant C comprising a full length L chain of SEQ ID NO: 9 and a full
length H chain of SEQ ID NO: 10, or a fragment thereof.

24. The use of any one of claims 1 to 17, wherein the antibody is the chimeric

antibody Rituximab.
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chain of SEQID NO 8, or a fragnent thereof. 23. The
use of any one of clains 1 to 17 and 2 1 wherein the

woeevaniesl CD20 anti body is 2H7 Variant C conpPCHEPZH0$062286

full length L chain of SEQID NO 9 and a full length
H chain of SEQ ID NO 10, or a ragment thereof. 24.

e use of any one o
Thei body e RRecARF R TSI oo Al eiRE KD ButiiBagy is the
bsarodntiboyly BNEVMAK-CDaDMS, 1 to 17, wherein the CD20
tibody_js the human tlbod U
de of ah ?81513’ gy al?st 0© ig N@é@@e ﬁ%ﬁ?@ @J is for
adthinR@dMonh § Jdﬁ;un@ﬁ&h Rithtal @b Qedtd £ORItHNSloP RoMidtgdf
drug selected Tromthe groug consi sting of

PO eidal gt inBpmmalary deigsaNe AYDr aigdecs NS lERcorticosteroids,
23323(} | ngﬁnl{égzld% g#i?lﬂﬁl%% Ci&ﬁh%?xﬁ&@?nﬂl %ﬂbogﬂaﬁ&@gﬁr%fgt%mumab,

unom de |X|na ef anerc
wicdizumabpdMRB- b33, linzpwrtld, atdVEORKI 3 inHilpmrs.106, and COX- 2

hi bito 27.. The u of an ne of cl.ai 1 to .26
2B o TR hradnSat Rl R AT 20 B Sttty sabPeie a sceond
tgeptutidentlhe use of any one of claims 1 to 27,
mhereln t second therapeutic agent (s_an
#Hmunosu @ﬂé&q fgay QEf‘e?l{ clhing. 1 tora: wheredy thg igrogd gheggpeutic agent is

& RhifBnokupfredve 2RI €i N the second therapeutic agent
i s methotrexate. 30. The use of any one of clains 1 to

29 wher eThe wieef@geond ohadrinutlrtexdh whprsin the second therapeutic agent is
ation at a dose of 10 to 25 ng/week. 31. The

g%gbofigéy one of clains 1 to 30 wherein the use

8@npr i sefhadwiofi |asy pa¢ olelaiofs loweotwehesein HMARDS nptharexito is for

nlnls ratio 20 antibody. 32. The use of
%9m8W@1%?aEﬂéh figf Eg N#t8rein the use comprises
BD st er oTk: fige@AXaR bhe Hf ¢l9iMst100tI0ewadeh mﬂlesﬁge&bhfpnis@f
t he. CD20 an¥|bod 33. A use of a CD20 anti é in the
RO 1 1° 18 SHedMAINRS Pripbio ddatramn eifthegPRdantibody.

sheumat orgk @ctdtiah} bie §FNimsIerAI Phdr&if tﬁ@@ée%ﬂﬁﬁ%es‘ o steroid
for admnistration to a human patient in a S|ng e

tredmapleiiar ¢aitheyadatifiseationefithe ¢ @ﬁm@d(y, v.) infusion
d
%esﬁlse %Elts%; PP&% gg a\%ﬂg&(gﬁ'g%ﬁ?ﬁlaé%g K tf%brﬁ%{?parﬁr&t fc;')ir"freatment

cfaatiee riccuntatom@d arthetds A h whereimtho mddmaaienmstfommﬂmmsﬁalon toa
The us

P T G T R T T
%Erglﬂ?dfgthﬁl@o@@e 3HAOY afd @Nts90Mg. B and |, conprising a

%he use of claim 33 wherein the CD20 antibody is a chimeric, humanized or
human monoclonal antibody.
35. The use of any one of claims 33 to 34 wherein the humanized CD20 antibody
is selected from the group consisting of 2H7 Variants A, B and I, comprising a full length
L chain of SEQ ID NO: 6 and a full length heavy chain of SEQ ID NO: 7, 8 and 15,
respectively, or a fragment thereof.
36. The use of any one of claims 33 to 35 wherein the humanized CD20 antibody
is 2H7 Variant A comprising a full length L chain of SEQ ID NO: 6 and a full length H
chain of SEQ ID NO: 7, or a fragment thercof.
37. The use of any one of claims 33 to 34 wherein the humanized CD20 antibody
binds to essentially the same epitope as 2H7 Variant A comprising a full length L chain

of SEQ ID NO: 6 and a full length H chain of SEQ ID NO: 7, or a fragment thercof.
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L chain of SEQID NGO 6 and a full |ength heavy chain
of SEQID NGO 7, 8 and 15, respectively, or a fragnent

Wa b@peaf268 36. The use of any one of clains 33 PCI/BB2008/062286

wherei n the humani zed CD20 ant pody is 2H7 Variant A
conpri si ng a fuII Iength L chaln of SEQID NC. 6 and a

I len'g use Cflguq 0 Of N94 wh e%rlthae & 1ze D20 antibody
. e }Oge

ier eof .
M,ereeueﬂ fitolne this \gi@up mﬁsﬁ@@f i Vbﬂd)ts UL DdE Gpand H comprising a full

ot et SeGIP VG, Tod £ R rtol cusiey (EFRAP NOaiy 14 12,13,

ind 14 |r@§i§@éthie%'}l' ehaifgbntIEQHD NO 7, or a fragnent

t her eof . 38 he use of any one of clainms 33 to 34

wher ei n Theussptany Q%O@W@Séﬁttp B dyherain &) agnaagped (dd0 antibody
e R N I s R R D LR
thain of SRQtID NDc&aurra fca‘gnSEthtBoNO 10, 11, 12, 13, and

4, res t|ve afra t ther 9. . The. )

B oo R S s BB VB R 5% Varian
@Hﬁls’iﬁg ] ﬁﬂﬂ&ngtﬁ [2Hhéinver SEQID BIGodixd sfulidesgth B ¢hain of SEQ ID

I qh hanofSQID NO 6 and a full length H

E)a ‘Hfaf%ﬁ?‘qnbl}% 8, or a fragment thereof. 40. The

yse of CrRd Me3F WBREHFCIAIRR 3'3‘%8%@' B8 ARRO aRWold) Qe IcRimeric
2H7 Variant C conprising a full length L chain of SEQ

amyibedy Ratugimepba full | ength H chal n of SEQ ID NO 10,
afra ﬁreellﬂstesngﬁ%ﬁﬁé of cﬁaigxh S-Ehtg 44 é:?gm géﬂ%{ ﬁHsIQf%iroP (i:s not

ai s 3 erein anti bo
ﬁ]ﬂbrwbd dhy aRetandi adabnlstétﬁioanfel G920 alitl‘mdy fomae le{aﬁt thmhﬁm

B) o socbMiadnfr 86+ & F-on 1o “Enbrein Bfime dor O co2o

heawtyd apmihRere#3. The use of any one of cI aims 33 to
42 wherein a 400 e of the CD20 anti body i
& ni st Bhes eoﬁf&nyqrﬂ%()fe@n@f%éﬂﬁ rgh ad 08y meg dese ppthe CD20

42100061 eldhifiskPQ0 ngy dose of the CD20 antibody is
adm ni stered. 45. The use of any one of clains 33 to

42 wher elhe we800y ARe dodeimsf33tth é2m©elaﬂtlﬁ%d3g doge of the CD20

A use of 2H7 Variant A conprising a
%ﬂﬁoa}l "ﬁgfté ain of SEQID NO 6 and a full length

#H.chai n AfusSE@HiDW@ant?A compasifig adue eihgthHe clead pf SRQUPENO: 6

ct ' t.r eat ment
TR RECHHGE 5o SR HINO, 1 oF ek AT Bl b s i acture of a
medicafntiostréAb v itadtive MiMatoRPArtets (RA), awﬁdralgltﬁe medicament is

therapeutically effective. int ravenous g ) ..infusion
o adaurystegtion 4o a)l}umﬁn Ratind gg@mag e 4@@;219%1 1cally ¢ffective mtravenous

(i.v.) infusion of said antibody in a dosage of 400 mg.

47. A use of 2H7 Variant A comprising a full length L chain of SEQ ID NO: 6
and a full length H chain of SEQ ID NO: 7, or a fragment thereof, in the manufacture of a
medicament for treatment of active rheumatoid arthritis (RA), wherein the medicament is
for administration to a human patient in a single therapeutically effective intravenous
(i.v.) infusion of said antibody in a dosage of 1000 mg.

48. A use of 2H7 Variant A comprising a full length L chain of SEQ ID NO: 6
and a full length H chain of SEQ ID NO: 7, or a fragment thereof, in the manufacture of a
medicament for treatment of active rheumatoid arthritis (RA), wherein the medicament is
for administration to a human patient in a single therapeutically effective intravenous

(i.v.) infusion of said antibody in a dosage of 1500 mg.
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47. A use of 2H7 Variant A conprising a full length L
chain of SEQID NGO 6 and a full length H chain of SEQ

WO DoNm102¢§ or a fragnent thereof, in the manuf BCT/EP®0%1662286

a medi canent for treatnment of active rheunmatoid
arthritis (RA), vvherein t he nmedi canent is for

mi ni st .at |ﬁ%ln0 ftalg¥$ c? | Q/am{g Al t§3§h%vﬂ%felcl sa{}pa)demmlfstratlon is not

ler apeu erntr usit on
ﬂﬂlos@d @yars%cd)rdchyimlmsaatdﬂls@fglecmm alﬁﬂﬁdmjor A&astM neathef

%(g7 Varlg Aco Sf a full. g L chain of .SE

Bagick 1““1 ¥ Fr?omp&lﬁ’&gn Ot C%‘E@“F@%“S?ng D20
mﬁg&ﬁﬁeﬁh (Bj"@b@dkﬁge inBert RehTRRRLAStsUOLHIefting aRdiRRRAE discase
for treatnment of active rheumatoid arthritis (RA

Helhwnan &UP@ECh@meé%\wmmﬂgwfl@m indienigitbatithe subject & a)grmmstered the
@tegﬁérggéﬁ?mélz}r ?f 9 Lu?loﬁll?[ @Peeéghﬁ Q'l!lth% rggtfa@ gfng}éQntravenous

I ntraveno usi on o said anti
ddma@e of 1500 ng.49. The use of any one of clains 46

3P ccond! S HIQE PR BRCBY S Ebo! hrefihy P Hkomki is

tigastic huimmniAd or BOmaACDROtrhédoR 10k] amiby ﬂ}’dCt u r e
con ai ner conpr

gfx%gﬁ: ﬁ% a\%ﬁ% ?B}ana %%@@W@'@?f ajing ﬁO F°n§]t wheeinghe
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