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METHOD FOR TREATI NGLUPUS Field of the Invention The
present invention concerns nethods for treating | upus
wOno@/12u3j ect usi ng speci al dosi ng regi nens an#CT/US2005/019550
protocols, and a kit with instructions for such use.
Background of the Invention Lupus Autoi mune di seases,
such as system c | upus erythematosus (SLE), nyasthenia
gravis (M3 and idiopathic thronbocytopenic purpura

(1 TP), anong others, remain clinically inportant

di seases in humnwmmpﬁg,ﬁ aut oi mune

di seases -weak their havoc through the body's own
Fieldi pe, system Wi |l e the pathol ogi cal mechani sns
—H%a—'be%v\een i ndi vi dual types of autoi nmune

di Brearemt nppiongerenshethpdeRufiinm a8 p FRECINBE WRGR Aetie regimens
and pRfoc Q€ hdddi it v idsiAREInS for fcfser red to herein as

sel f-reactive antibodies or autoantibodies) present in
m’i‘ﬁ%“—“é—’éﬁﬁi'éﬂ%‘%‘tl ents to self-nuclear or cellular

antigens. Lupus is an autoilmpane di sease invol ving

ankﬁt&&ﬁfuﬁ@dlstegést su@ﬂ ﬁséﬁl&n&gﬁ}ﬁ@&pthéfﬁto%ﬁﬁﬁb@ myﬂ'ﬂﬁ:nig LR EASEG) and

is estimated to affect nea

ciopfyis RERPYY oRBITEHT IR CetPorHEb Sy BUmB IOy GPo PG s o bumass. As
the naﬁﬁe lisAlief) adtoifmminig diseasbsuaess thes hearocst}t@t@ﬂhed)odm;@w@ Syrgine Rysgm. While the
patho ?Eag %e&a&gnlﬁ } Bepdizn mﬁlv{c:hlai Ef duﬁnnﬂﬁﬁx@ ﬁlké%geg @né/‘éeﬁé?al 10&anism

uction o antlnuc ear antib 0|es circulatin
invalfepfe hedipgnfpiriaatibodiprdreeed o AuTins sefrepgiee TEhAPIcEFERpantibodies)
prese®Yibth€ddia oﬂ;aﬁeﬂﬁﬁs se‘mihubléw bidelte aigen@bout 1 i n 700 wonen
b e£ us 1rs] an es fs)gase%&oﬁi g alggodleg llhg't acftg& c@t(ngc%‘% 1is&13Y The disease is

n SySBt em an can causeé severe tlssue ?
esnmmwe rigineariitiowifiion boericas. rymagly fFPee ‘%?E;Ve?ﬁé?ﬂgfﬁ"é 44p. Fheprincipal form

of lupld§ £ @}@{emic%ne?(t‘rﬁtemﬁl-l@upﬁth@iafo&lsm& rBLEﬁ.QQM)Gl@ted with the production of

antm‘g#?t roﬁ%og;?sg igilé}{el aténﬁ énc’]linlfllg é:cl)r{lptlexes eaxd%a%tw%hog Pgﬁeccgggg?em sarftem SLE has an
incidénps dfiateoint Inig 7] vamieg bdtwdep tie @ﬂeegf 28 and; e Silf ep aléest anyg prety sygem and can

causegexfag@igég{: @Jﬁﬁ&h |Nu¥nb1%us agdodnbddtel &dlf&ﬁﬁ@s‘iyécﬁﬂc&y ar€A8Pht@l & E. SLE patients
heart oC

Qr d
N e T ——
initiatirg|chiii@tifestarecd Hie datasnexsgbmsybhehmiti %@@Mf&ﬂ@@% complete heart block in
newb'gi'ilp g&llﬂeﬁata dgl@zlbnorg@lﬁﬁ{ ITRgs a&&@ﬂﬂé@gﬁalr%%lb felated to central nervous

autoanti b before_the clinical _.ons

systexe A}SWE%FSG Aélfuclgf etﬂ? d%tas e\jievef\?@aent g%‘() t}odo ie§ gt;%re tlL)g gglcal onset of
SLE (A260139 ) ol. Mg athed. 30(pE)S15ears3beoax al as it progresses
fr %nt]:regge& ﬁg\F chI be %Jl Bs 1%{}9@'&&5 §<§1§ atfalc df Ql&l?:{n@?dmtsotﬁ SR organs, including

i NnC dneys ( renal di sease
lung, Bestyagd Flﬁ@yi)ﬁwl 3 dé?i‘PFd’éF‘ﬁ )he Pm@n nfrlw%aﬁé%??g casds gseries of
flare-R] WilSntOrerflg @éredsTSistle i dollistasd wanifespiiog peri ods of

l'ittle or no disease nmanifestation. Kidney danmage,

, e Esiueyaidmigp, mdaered v tha pmeypt b proteisiin ip tha uiing, i pris of ¢ west acpig areas of
dama@%so&fate& Qﬁl s ie %HB €112 hRP:Scotts RANRGE S@S 51k nidrigely Widtfdrbidity of

pat hogenicity in SLE, and accounts for at |east 50% of
the d5433¢- nprtal ity and norbidity of the disease. The

p r % ﬂ?«%&cg gf ghlgqglnﬁrﬁ)réam@ﬂ{ RAGL iMEihdille DNA is used as a diagnostic

stran native DNA I's used as a diagnostic

mafk??é‘?ﬂ@éﬁ for SLE. Currently, there are no really

g:{gg‘;ﬁe@ﬁ\z H}e{%ﬁ%{%tnge f S I rgx(/)e rﬁi%%men%%r pat1en wtﬂ?g{aﬁ/a ’Qe%f? [lliagnosed with SLE. From
a pragrhyl stsipeintsphyeries gﬁnbryllyeemplown@lbﬂnﬂfb‘efrerfelflmﬁewwsm drugs such as
high- HSPURRIURNEESS § ' ﬁf@ng(gnh' Q8 a8 ptind Sr dPE16hoPRSBde, which are g1ven durmg periods

corti costeroid or aza
of Sk RO S e I B e R s BB, Bren wit
effecfive@e@men Syhich trludemsymatomant erolpnasdife, pa1ysf these dupsyhafegotentially harmful
t hose who have experienced frequent flare-ups. Even
with effective treatnent, i ch reduces synptons and
prolongs life, many of these drugs have potentially
harnfulside"effects to the"patients ' fcenygifreatecT.
"Th "addition, these i mMmunosuppressive drags interfere
mnth the person S ablllty to produce al | antibodies,

" o o . ™R I A .
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weaken the body's defense agai nst other potenti al
pat hogens, thereby making the patient extrenely
weussaped3bl e to infection and other potentiall ycf/allsai05/019550

dji.seases....such _as. In sone of these, inst
S0 i PG E0E EG ATt Ot F MDD et Piegers with he persos
abiliteo plotuzedl astitddies asttiusnibed!frawive eniddNAratibddes t Iaimumxsuppfesiahtealso
weak% tt?eeo@(‘isy% defeRD ag%ﬁ#%ﬁleﬁpgfehtﬁyﬁatﬂo E@@ ltﬂé{gﬁﬁ{lakﬂ@ Qile Bgtﬁmgctpéhﬁly susceptible to

Recen erapeuti c regli mens | ncl ud
infectioy errd@&ﬁu@&h%aw ] ifthsich ESCATE Tuipp rethest | lfﬂ%%frnges the side effects of
currell @€ dBABhodlitRE sibYited v@th GontinBHAgvelahdi f@tatidn-ol the diBsag] can cause serious

impaﬂ*nbe%{ 28 %_;/mr turd dé)atht Bﬁc‘f%@h&ﬁp? LO J‘e?&}eﬁs R eé%l}pphgﬁ)gami thotrexate,

D tmen of Vi ng
anﬁmdmaiSti@ml@sl trggtiend (e Dﬂ%rﬁm’o@é‘hﬂfpﬁ@l therpydes-i the @Pﬁf?ﬁlﬁ‘ﬁl agent
brom@chpﬁl:) ( US Patent No. 4,690, 905) consists of

generating nonocl onal anti bodi es agai nst anti - DNA

anMetbaid foe geafridneofI3DR twdluingdntibudies odsoaisschigi nGhemesthed indtamond et al.
{Us Ptafgnttl\jgebf @b 605@§0n§5}£ 6 ghr@ka@ﬂé’rﬁén&lﬁﬁf aln%gllbseaélms@-% ﬁl‘lﬂ@ﬁmbodws (the

US|ng hese anti -1 di ot Ic anti bodies to renmove
monoglgpehBEleHieE ARG BT B BETPP B ® A TPLCe e ani oy
antlb(SijéS foemové'kh&i\ﬁﬂﬂﬁgqmctah@DNammbaﬂlescﬁ‘oml therpgdenCpsadtdni. tHog@veq fthe removal of

e SRy AL 5 5 SRR LR} s

discloggseafing P Wefeh’éh%tﬂ?%bwlpeséﬂ?ﬁ adeiien alﬁi)ﬂﬁe%ﬂc%é’aeswﬁed ant-

DNAGREI AR Hik Bitibodidd BRI theSeifingittitioh keQblreit ihjectibMbr other equivalent mode of
antl-idiotypic antibodies and the adm nistration

dmuf’ér&tﬁu res an injection, or other equival ent node of

adﬁigmi&ts {naﬁde&ﬁs udﬂhﬁbg@&ﬁ@(wm) mgm& lisB B3R Bsel tnbtink Bertain

LR ——
includingrbeth réspletvn wflnpus ofphSisEAkdishilar A\ Brdvagolpgyd T3 ey (i@ and in a few
instarl; %S&Llcjel%atloh Gfﬂr&g_{nﬂﬁ axpﬁéd}le}r (ﬁlﬁl@éeld.fol‘cﬁﬁletgi QIS BlMadnbpahol. 53:

Akas . Rheunst ol ogy 17: 375- 379 (1990)), and
S16441¢p (éggﬁiw | nst ances exacer bati on of protei nur i a and

ki dney danmage (J
| mmunopat hol . &zg%glﬂgédéegld? Br%%gnﬂl(%mo Ant i bodi es
andylﬂah&g{egm%ne];hﬁ&@wptedbf kiitgrae ydllﬁﬁrocalfzéﬂ iDMEebE mhdwRyduring the

§ d t
procea%)?%ﬁxﬁto?cﬁesw I}"Ige(r: e LS tw8 P%ﬁ%%g%lglrogs 0 ghoc{%ﬁs I%qynép%ocyte\?\? geﬁéﬁv and T
lymplmayjtes(T prdipu [Thet lophocyts of mﬁpﬂ@f@y‘v@shere@ asfpstivcyt es (B
ceblgik maid wlthin HEBBRGIESS ar(d-[eaoeethé ﬁ&ow@?&esbﬂéﬂhﬂ@ﬁ@éﬁ Bi8dif antibody

particul ar i nterest rein are Bcells I
on i e P B B D T B ERR PP b %?%faga% Signibody is
specifi) thasdllibggns tdodividh mygdlaunidiity prdgenpdifiérenginte inpahdmogn i felcand effector cells
calle E%a%elﬂavﬁexﬁ)&:ﬁ lcélls LAVE 3 Iongep i 'siﬁL gfd%oﬂtln@e 16 %%e%nfbi%ﬁe—bound

nbr ane- bound anti b [
antibedgywith fhe s pepifoiftiay fhey %ﬂam&bqa&we% e %? d@bﬁﬁgﬂ“"e mebrane-bound
antibadlly bilt Qfsempr@lh@ therahﬁoﬂsaﬁﬁ foym Braeh bese@ddndll. Séckapgitamibodieslateghe major

lasm. cel | Menory B cells have a | onger
effectf’“?dec‘%ewg con t}Zue t o express menbrane- bound

aniﬂpetf&;g) mqq{alﬁmll@lén@a%@élpww{ew%i diffepeniptipygufiggn, Bp3S) isa
hydro?ﬁd%@%ns&@rmrane Blo&ﬁi’(ﬁth@@xldle‘éulﬂ@vefgﬁﬁof PhRdieRly 35 kD located on pre-B and

r d ant |
e SRS LS A P TLBTVGE By o
7(3) A7 1 Tde$B B sTimragtigethie alspgxpressesf dagreptentham 0% ol B-estl nof-Herighins évlmphomas
(NHL%E%H&E}EOBXQ ol Bid %?3)014@{]143g @@84?)%11?@ &5 3dun@6h HRERBEbietic stem cells, pro-B

cyte- restricted erentjatio
clls, g gt SPpTrSBE oAt eGP 4R Brt b 28453 BRI cozo
regul i@ leQGitep(E) it gffivatiol praeprfaxelihgtie intiaBdm akdiiffoeritted (Tedder et al., supra)

re- nd ] i
ant By o U5 iy Sy R BS R g DL E B Bl oy,
et al. ENBCU 7(3):711-717 {1988)). The antigen is
al so expressed on greater than 90% of B-cel
non- Hodgki n' s | ynphomas (NHL) (Anderson et al. Bl ood
63(6): 1424-1433 (1984)), but is not found on
henatop0|et|c sten1ce||s pr o- B ceIIs nornal pl asma
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and possibly functions as a cal ciumion channel
(Tedder et al. J. Cel | . Biochem 14D:195 (1990)). G ven
wotzm)smmpr ession ""C) 20" inB -cell | yrrphomas PCIIUS2005/019550

_antj gep.can.sery S.. ndi dat e, f or, etin

D SR SR LB e s e o
“targefjBYTOF @bl FaghoAss. ﬁ:oésbeﬁwsmclatmgtting cinds geapalzed ds dollpws: bfiodies specific to
the C%%ﬁy%%%%f §@Jllls Qrg anﬁ&stge&t@ Ia gﬁwﬂr @he@edalﬁh @b§(§ ﬁﬂlﬁcgheg %eﬁﬁcally bind

ant i bodi es_speci f |Ca
to hefCp2p ﬁ@g@i}a@@ﬂ%ﬁﬁ{blygwh It?rma(l wn@ﬁgam%ll%@f ARy EWEP 020 sutue
ant1geli’(&la§r GRBW the BesG@kibiSand tdpeetiandfinbPLlytic Mem;d Aﬂcﬁtldnlilﬁj dBERal agents or

radlozﬁ Ve, la%clgha%t #hg (Qenrtml 0 cltl e&@g& t hgan z&éd & ﬁlf %%Dzo antibody such

that ﬂ@heem ig a:lem%léan tdshvened Tiadp @@&EIPﬁUV B cplbb@e@e%ﬁwfrﬂg amﬁ@ch a primary goal is
to desEQ}t B8t thd @e&@ﬁﬁoﬁr@ééh th®e Héﬂeﬁ‘ﬁﬁne etiﬁm&ﬂkﬁ‘ hm%(inﬂb@dy that is

e
| r Tiesijyeoiab (AﬁT@XA]}I@)aanalpﬂy ga(g{:neu@llpqngmrej c}g:@aic njuging/lgyman monoclonal

antlb%i? ﬁi}é'c@& agtallﬂﬁ ﬂkmé anugé'ﬁe Rf-tlB{%:ﬁa{bflé the zﬁ%@@a@& @QES"Q@US Patent No.
rm ned éﬁd e partlcu anti bod

5756137 ) A0 G e ) B PAP T P HEHER: g getens it
relapse@ér@ettabitig) ldwhgade B0l liarkir] QJE-posiive \Batell noolisgigkie’s BimpyomaThevitro

mechan|1stmuc?f !m!trgzp s(ljljdf% ﬂ—mggﬁ)ﬁe@{% /x'ﬁ&gyab Ibﬁdsahugﬁnzg ]blglﬁénlt é.lng lyses lymphoid B-

neer e Imeri Cc nmuril ne uman nonocl ona }/
cell hms ﬂé@lﬁ%ﬁ?@b@?qﬁéfl’eﬂ%’é crpioncigitPPeRed Rid- GlorhiliDiteS-#d1994)-
Addltﬁ)ﬁillyholﬂly s1giﬁlﬂich1& dotivisZiB8ssayis for kiiibitBtdegthdeNaellubey Addoxicdy (ADCC). More

ued
recenh)h 8 f)gﬁ) S igeen shtohrré %t%?veeaﬂn TTEI%{ ?ve%&eiclg énnt}ltslat% t))ﬁf‘(drnglq]% J'sp§ratlon assays
and tqyndwerppm@sssérrspﬂy ahilgrthegentigyD P gid an@ﬂpaq antltaémdwé@\%afoa@ et al. Blood

88(10&35% (oodyP Ryddag Gkiven slumﬁ{m Bﬁmmaem&ﬂaraméiah@toﬂﬁmaamosmn%semd

n_st udi.es .hav rate hat
B L
cytotdxkvredfentpf é@mpblelmémDPd‘ébé@ diphtherig jaxip avd rieih (Rpmideme) o/ (GReset
Chem@zther@})y & ﬁld%?ﬁarﬁgb@g%alﬁ%)‘}%ldﬁ%ﬁg% )In vzwécldu&m @ddie¥ have khown that

S|gn|f|c nt act.ivi I N assa
g B UL T T Yo B B,y sy o monkers
presuthatdethiohgh complénexi ansh bellhvargiatyé pracessaniReit e/@/l. Iﬁéwé83(2) 435 445 (1994)).
ankltl&[n%'b waaseaE)ﬁ{)%\i% tﬁé‘ If]lﬁtg(ﬁ §tatla§}n NBx}eInbé’iltI@E} f&r@é@e%% of patlents with

i ncor porati on assays and t0|n uce OptOSIS dgre
el PRGOS S ChRl B Lo OISR o B o doses
In ApgiMabQ Iﬂﬁ}FocQIIandaDnug Rliniadt8i8{ FDN) §30scd(ad @Bm)l)clainS\foratregnzatment of low-
gradetlﬁ—}L\A@ Qahqléntt g%%l{l%g %O&B%HPJHQQ @ﬂhl%&u%qgkxﬁeg)@v&ﬁly lP(ﬁ‘%lght doses).

een O X eriment a irt1 cul ar
Therqiaya brenrres® 5380, quzetsenfdmpgurwé%ﬁﬂg%lﬂm cith e g ot in combination with
immubnysOFIARIE of ﬁleinothdrdjb@t&m Hﬁgi Iratieny hok ald ieerttfehted #igh Bfiximab as maintenance
theraéjy%%ér%% gogirfe!ér? (Haa_lln.swoag re]tc aé rJ (%ﬁ ’Ongoi EQ %72%;;1 &063%ﬁaﬂ5wo§tﬂ gt di i.]c\CiliQ Oncol
20:426RA@06Phar naceuti cal s 12( 3) 177-186 (1997)). In vivo

Pr RElxintb 6ala1sS bddflitBed Ry Rrisd O/MAn-tnAiddhank hultditn iR Qis6legd, @i vitich B cells

B cells fromthe r.i pheral
and aerEboriat B BPIACY s P RSP E e R AaF et ity frans
30:82¢-cR2P (20072 NRituginelb 1te béen ragdtedp@chhpityd@ehwe sigrs Raf sympspmedf, for example,
rheunﬁko@cpagthﬁgé((%b f3Rad 52, (A:lzg %)ﬁz)m DzB'G'i @8@' @@OU@SE@&QHE OVE qirihntzs Rheum.,

{ at ESIn Novenb treatrre
46 (Sesp. BabIeGR0D) S il B ?Zéﬁlfpalcpo?’iﬂoﬁ &Rﬁ%ﬁa&w ol Arthritis
Rheuim.0l3to): Gudoar00ONAQustERerb ab | Arilis. Rds. Bheid 9'%:257015930083)NIpattirPet al. Arthritis

r.dose -
ey R ofera PBLOTRRT S a0 5 A, M kS AkerRscpenc purur
o Afemet tlh &everlgraphaen 4 H1-368 93:;1 SN Bloed: P& 8 (200 Wesleh ¢ ol
Semuf Bhicol. O (SR 52;@9 1@Nghodnzasld b, IFahadol8asE 1 B89r16§ (208, Ratanatharathorn ef
weekly for eight doses). There have been nore than

300 000 patient exposures toO rituximab either as

nonot herapy or in conbination with i munosuppressant .

or chenot herapeutic drugs. Patients have al so been

treated with rituxi mb as mai ntenance therapy for up

to 2 years (Fblnsmorth et aI J O |n Chcol 21: 1746-51

NN S\ e o NN AN A —
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Rheum 48(9): $S439 (2003)), lupus (Eisenberg,
Arthritis. Res. Titer. 5/4:157-159 (2003); Leandro et
walosrieéu3rti s Rheum 46: 2673- 2677 (2002) Gor ram/usL005/019550
o, o B LTI QNG S C B B A, 1 ffgemal, 116: 2528
(2002))yaiphenie ddinkGlabb 2., {{AHRB)qgicBB IO (@DZ) (eBiammdppe&Sm Haematologica
87: 33%%0238&%%8?%0%%13 gﬂ?u&tet@' qu%&mz Rs. 1§’i‘§ @bm) BbrehtRURIsL, Blood, 103:

Haenat ol 87
2925398 (2005; lzez@@@)ewRﬁf Artieritola L 1T QD); BYbAfeR BrJ) ffgematol, 112: 1083-
1090 (2b81); Dak@8i ef 41 Br. 2 [Hekeidar6]OM 4 22028£(20@ Y, 9B syAfpbraSdf Severe insulin

remsta&aetu(gf)% Bé”fﬁge ?ﬂr d] %%0'_21%25?5 §||004) ]}_iéb?ed cgg% obzgn%mga%g%)a)et al., Arthritis
RhewB A6 38D 2@@6(8269(129021)@%&1@9%@;19@&1&@ qli y ﬁ*@g%aﬁél 1887 ©42000); Wylam

etal, §7Pe§z§§ {43 0@2-)5)7 (2@@ Gvageh é%réﬂﬁioﬁat@élsﬁ(g}%ﬁﬁ e(c{slazyﬂtlﬁﬁzs &tRh@lmatism 44:

s g ogha Ok LA Sl 90800,
dermdr«h@nﬁﬁsc(Lqmmﬂmﬁm;@an (ABOSDYL; 9) 52296 (3902), Biberens. syndspareiSanler et al.,
Arthrl"]_léé Rhe:'ugégsm H &123{2 g@gs ) ?%%Rﬁ?i mtﬁgd é'igro loﬁﬁmem]a (Zaja et al., Blood, 101:
3627364 GOED}, ity IS SOALE o st Deprigh Rk %@n‘s‘?} autoimmune
neurop4d. (Pes’&ﬁ]ﬁ et B LONGBdAL Ne%@ﬁg ,PS}I&MW@(V4GB§/—Q@ ([mj)ﬁﬂ) |pa1@1|[mllaiast1c
opsochQldf alonu}_sr)}%hmlﬁl% alagalte'il %4%;}38)1 6&SI§PP Blﬁga ?%8%23@@ (2@6@9 and
relapsi@Eamigiae RREYesclerasy K%%ﬁisét Cagps et . (alprgt) a?rﬁhmamrssu %ﬁmn gppygee I trial
of ritfx A8 HNIS" RIEGLARGAl Me@ihd B thAROSICOmniiReTReebrcifdnd Treatment in

t 44: 2836-2840 (2001
M“m%%‘iq%%sfsozr%yﬁgg@pﬂaghzmvul garis (Dupuy (et al)) Arch

DeA Rixsoll studyfBA0 1299)hag @gowyc}ucte@@rpmﬂe il dpiatpid apthifs GRA), providing
48-we%k Fob-p SatFIAQMERy andBicAcPetitlnimD) E&l@%&zl (AZz@;@t?s)R)heum 48(9):S439 (2003);

Szcze&%l% rﬁtrefzszl? élﬁ%/ r}izgamr@@& §%g§{0?§06é3t31 ofA[ 6tl ahents \{vere evexilY randomlzad to four

treatn@ntogy: oipthbiraraeingixn@h ploneettgihab iBls @@ﬂwﬁe}m w@m@&@a
yclo%hégngﬂl)le (C@ﬁfrp{l% gééﬁne\{f-ﬂeﬁlﬁérﬂ o? nﬁ%@@‘)&as%he m ad¥irGdtored mtravenously on

2004 e neuro 0
days {POE 1 BROBEL P o NG POI KL BOT B PR B yPotens wit36%
of paifbhts dPbriefeifidat (20 QB pJverspever dedig lttgs fiistinfusion (compared with 30% of patients

l e s ld de oderate in severi
recewﬁ%&?ag%bgg yl&/ergi{ % nﬁPHt%l o?éﬁqg{ Q%t (V&P § &B&@c’fz% (t)A B ngfd dgﬁh derat ity
and Wag eihelapigd ot %lkqe?f&e%ﬁqomsp%fes‘?ﬁfeeart&%l| 4 19(3&%8%5 VeI YR across the
four a@&s (ﬂrlar the3 SelB.0hh)ch Welielidhtly &t frequas il th@uttfxthCa“thageTﬂe fincidence of

ik a opulation
mfect}grx%sewas wefl ba(l%melé a{;r?P Qll gr?ua)ysl&e '?rlegnjatﬁ o Loe anfe%ﬁ‘id i) Rgfp tIth% pulati

search. Treatment in
was 4iaperi 160 Eﬁtl%b’@FSo‘ﬁlil@ is Ipger ipn the gpep3f infeaiqppzzguiring hospi(q) gdpission in RA

patlet(té/@\lﬂ £t 900)pattasycReBEhoRaINEl M Rainitybapd episntictioghd study. Doran et al., Arthritis

t hrltls(RA) provi di ng 48-week fol |l ow up
Rhe’”@a‘%%% 9232 2@ and efficacy of rituximab. Enery et al

Ar Therrertoited sl nwﬁh 8f Pyrigh3a (rpd 0 Rber Epaticats il paurolpgic gisorders,
mclucﬁrig{ atﬂ{oininlnﬁe Eétaf%ym}ﬂ(ﬁés@ank@ﬂﬁ Lo &r%p g&})olonﬁs ﬂhﬂfcﬁhus @fndﬁbﬁxl (Pranzatelli et al.,

ients were venI ran
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Certain of these include, inter alia, treatnent of
| upus. Publications concerning treat ment W th
woizbesxzensb i ncl ude: Perotta and Abuel, "RespongeTms2005/019550

oral %Pt{c&%}cﬁ;ﬁ%a%&l a eé%ﬁf %8{0?%61%%%{%50 %t ({’:l 815 Qfﬁtjﬁt ? fnélgérn%on%s ésspectlvely, and have
been 8@ Batdd] HOGeh witleditirendpretocadd; | SutdRisfulliveerterinyireptimentiof eystemie hipus

erytheéat&tamml ruxnthb %ﬁfe?dn@e t%JH nﬁggga/& sz\)/g&yus: 1@%@%242&)&)%6% a patient
Irac

was tmeﬁg%wx&baqltquié%%ér??m |‘§e4\7\fe§,a Hveekly Tt#v;j@e%ﬁnﬂfmlmab applications were
delivbreduvely 5-6@fonth gnd 'tHeh inmihie@ihcethetapPWes réchiveiAviihaitixiaub 373w/l every three

montgiI %:r&q@écgﬁtf})a@e% \bi gﬁa%toxg S%ﬁtwggtre\éfe& gﬁcc@sshﬁ%ﬁﬁ’ﬁﬂﬁunab and is receiving

et on' eum supr a; Leandro et a
maintepapea bRy £ @R qunitbenmhﬂwfh ﬁeﬁ%ww@mgr“teﬂ foj tyxdmabeherapy; Edwards and
Cami@idizd) eS'il@iﬁnédQlElpfSﬁfn@ﬁt)h rh@ffatofdabtitia RtloWiasLproBHPORIgEA to deplete B

lympﬁ‘rc%/tre]ﬁr IRsz za D)d 5%%‘ E@ );&O?)En éa:igb%)i ogﬂﬂ%ﬁqagho 19&% deél% onmpatlents with

pen s
rheurgajeid afhiGs: $eu§h§%‘d1e€r0ftnhewalpg;sabeﬂmmemst Mhrtﬂﬁé eafnd46 (Suppl 9): 81350 (2002);

EdwiRQHABtH- @ﬂﬁ)hogﬁe &éﬁ&nzﬂa by (nZ&Q&tmd mﬁaeana offl&HalitBighnne disorders”
erio
Blo"‘rzeﬁ’ ﬁ‘é? ROl F‘?‘Fﬂfﬁ K a‘tﬁjf %ﬁpbfé’?i‘fﬁlﬁ%ﬁ B%SWIE‘?’geted chimeric

monagipgdl etplh@e/pdq sndoghazed, ahdebh pfglhol&é gizbin pdtiegowith rbavgkeideitidiis. Arthritis and
Rheu@zgﬁ.i;m%@f 8 197 (ﬁdﬁg) %Jafds & P a‘ﬁifiﬁ% of 1§ Ee@ia&l%gecf tﬁéré}?%ﬁi rifkiméb in patients

wit PG Y 1 St s Bl i 565 <1259

90 (2b@Rntenrenalt A@atinBiim o0 (S9)SEBIE004)| Lavins ardPydrsiy bl sutibody-related
polyﬁé%r%%thgés t]#&%h n&?&h&gﬁgo ?ﬁsn{gl}ﬁrxﬁlﬁﬁ ' NRiSEe 5@&70':}'1704 (1999); DeVita et

S wherein a at I en
oL, TRy BT FCREAGD B S Rl S i o Rieun 462005

2033\@E0X)! Widishitted: viat Tsdatnnichf DM ARDekfractotyu Kdufmabid afigltis ¢ak HiteriMab.” Presented

at thepﬁmual gczen%,%cg\ler%% er %mé?zc?rh %elzil{h%m%atgé%rbcg?d n%t ﬁ&@ﬁﬁe%ns LA 2002;
TuscyJet ég%%ﬁﬁlh'seaﬂnamf laﬂ%@waﬁcav pherppatoj) W?Séwﬁlalele{may yl’s;tseﬂed at the

Annuﬂﬂ@zeﬁﬁﬂ@%&ﬂg W&C@ﬁﬁédd'do&eg&bﬂdhezﬁﬁdowéj 0ed24-2pNewOrleans, LA 2002
"Paﬂ%get%.xre(]: 10 cs ogB rr?ls mthgrrrlaaﬁna%te 111I;]u%1{}£ Pr%lg]?vggny & <|:'11rmece .t I?iSChan Immumty

atl ents respondal UXI ma
20: 51&%@@@) aer@aehd Weligran, "Rguemda Therdpyi anh A viemend Dlsqliders Prospects for

Anti-BR&H méaydmaﬁrtnta5;idtza'h§una‘amnl QM1 50 1a92qm3pmﬁ<azdﬁ§isemeg "B B cell

depl et e hoc
e BT ] PR NG ET LSO &1 T B DS 298402
(2004)4 Yitgolirth msiﬁvancta; 'mhtemmdrbrm witgmmure disgekes's Biothedsnect pharmacotherapy, 58: 299-

309(2061’5“ ﬁ%léaglgﬂ e?@l' "ﬂ%ééﬁ%f%tfbody%efdﬁ b L&mﬁ?&h% ldmrderéxﬁlth(aszsdﬂ@bzo

monc il SHPOH ST Hvan 45 B0 SORDS Pl sehspe 2000
Knei@ i ad] "Efferties Blee depdkeivs Wit Bitodhabiin Goteatmbniaf sutqigmprealjseases”,
zmmgg 9t51@kz7 ézoog)f A685Y aRd, nfmt &tfasaa&y aﬁtfgyav dted Brtoimmune

ar I eric rmnoc o"na anti b
dlsorﬁeasfmeml 2@0&26 mepcstoael agisedydTitaeal) ngls of the wafﬂ%sevﬁe% 1 (10),
p922Y4B0OPRS ot 88 Anld RhdunDis. 41 BER-866 (zsoz;ﬁwuﬁaeuﬁfegids S Théffd@erapy” by Lake

197 .
and onge, (gutr%er ) MfaEc dm?gldemzsgrg/anadl Drﬁg Dzscgve;?/ (?&% Y %Jhn Wlley & fgons Inc.)Article

pat |
OnlmmPpstmg Patay I}?&P@Y 1P, 2008 Khant¢rd"" AnpitpdyyPirectpd Inypigoth G By ")glguytg_agQTedder
Wzle)( edidFRNBlek fur BlediBhe, SEANG: CHIEY B InfluSothedy TAr St )artid Bnline posting

W Yo i e i, R

Antigoms!' wmonkmpmtthal g9s: CBligebtlal. de Giretni Rypvoolvemiptriveriagp Y2003 JolgWiley &
Sons rI+|ct) Bﬁﬁng?g’stm 9M03512nnt %Q&u&i&% f«e%ﬁ@%)zoo%éﬁléh@t afd Morrison, "CD

I cac se ective B cell blockade in
Antiodigsireqlesties: B tﬁemwy Engipeprng| ip ey EA’FXCF?P?d(ﬂ % M&ﬁﬁ% fedicine
Sectiét CROAR: H@th3Zed 230 Bdhan Arkibtamk ipeteed Sfilinall 5 Jaduagat00Speckd ef al. “Response
DMVARD-refractory rheumatoid.arthritis with rituximb."
Presented at the Annual Scieéentific Meeting of the
Anmerican Col | ege of Rheumatol ogy; COct 24-29; New
Ol eans, LA 2002; Tuscano, J. "Successful treatnment of
infliximb-refractory rheumatoid arthritis with
r|tUX|nab Presented at the Annual SC|ent|f|c N@etlng

o " o o o Y -~ . - ~




10

15

20

25

30

35

40

nonocl onal anti body Rituxi mab", Arthritis And
Rheumatism, 48: (9) 9,S (SEP), page: S624-S624(
waQes)io4dnei t z et al, "Effective B cell. depl et Pom/umaolslowsso

rh.tuximap..in,the treatment of autoi
0 qum%ﬁu Bfn[a)tgi}s 10 . f {nglﬁzfnocmﬁ(g tq%%tgeéapgs Erglﬁﬂgzs &' Rheumatism
44:2836F2880 {2081t ontdfe absgfiat bmBsign aadkh mmbmdchweldqt ak, ERjitvarirtab forRemiesion
Induc%nsiﬁ) ggf@t’é %NWAtﬂscﬁﬂteéﬂgéculﬁp@pM Qﬁxlo Qive JLQ&?’P’ﬂo@fnatl BQO

eumat 1 c_ DI seases, 92 - &b Cngent
Patle%ﬁwéqﬁlﬁ:lotlfgg of Pd@umamy,s%gme 28-"1 § FI%n ”J:g g XflSéB}t
SessidnlT ybdiW[IR@IohlﬁfraiDSlessukhyPrhﬁk}eCmgd'y:DSO/I’aﬁbe],msj Sessku 1 Q/&s/2094
(ht_r;)__)%@ . ullltg as 3 %ﬁl& %r "%h((rtztgrgﬁ)uggme] &B Qufety in 5

Patlenﬂsa’ﬂ@MAl@Smm%m(t@ﬁaﬁﬁdé‘ﬁthEt“'*‘mnA'?i"é degezyflwtﬁ?ogé’feéﬂw Research, 26: 204
(2003h; ma&tzh eBaaydebleuohwmgtuﬁﬂldb Eﬁeﬁ@fory Wichigy" Bary ahdpediPeessure

Reseaf %n%b %ﬁﬁ%dlp%& ayl\éxb%g;!ogtlar%g 1 ?n?eu a? onal \FDC%PUS and %lq %A Warkfhop) %_0&3 American
SociefjaiiNenhiplog2 (0 Te exdtquckse'ahw@mfﬂrherampfp@h@nn@@cmm Renhigsjo @nd Tolerance in

ANCA MQU&&Ad%@Juhtﬁn tni tb@@iinfcﬁl Mal Ii'elk@ai%ﬂ sﬁﬁhdry o%l&refzmezomnﬁﬁmolerance
: etole ¢t ?egyls%LLeandro etal,"B

cell r@f’mﬂoﬂ omrs rmily fien ROSH qalgs iDpetrient wmgnemm@@rthmrs iamt systemic lupus
erymé%msdscmrm% €ig @ﬁgr bREMeo @RS Peni chet and

odi es/ nmo] ecules; Definitio
AnReeBiging reatig mlémﬂh@m- RO RS TES K BYFEBIP AP Jmphocyte depleton nthe
treatnddl 2 Sydlemtc IYBABLE)NEha ST th Bf ritlh R incan (R)HBSLE? @dol&kredal., Arthritis And

Rhewgpli}zsm QG@n%jSP ?.%9 ?%geﬁ@e? .tl(ﬁ)g o%ﬂa&% &a@oﬂﬁﬁﬂ@a% Yanu %%9@) for treatment of

ks e onseo ener ranu onat 0S
systenpis agwer e s” Aoty Ag oS HArom Y (1B T Bsgpeber 2003);
"B ceﬁﬁ&ﬂﬂdﬁbﬂ m Sut&ﬂih&ﬂbm&tadsé' [Bofdkin 283 64 28AReLedR0 b)d, Therapy, SIBUPPL. 4: S17-S21
(2003.? Ellﬁfce X I g‘ o&:s 3 ?nnxgla :%g)rrr]llnrw%% Ce{llls %ﬁatkggtg %ﬂ]\a/ lgléuérgtoid arthritis and systemic
lupusAmAmmsg@mafa@ @xﬂa riperieall Leandyo ciRbfydyiis dtd RhepiogapSed)i Spet-S404

(SeptémﬁpZObﬁb@’utu)ﬁ’ﬂliboéxpz;rrﬂingkold i thlx@pﬁ&tly@hblﬁas ,andSURIhr@B diseases” Rastetter ef

al. Arggclg léeiv ;I)'f idfCZélg y{;a 1272 6?:9%004 geslfga:;]ocl)oNu l’T&emstem e%ﬂl}gl%umatzc Disease Clinics
of No@l Himericn 3801t (1SBE) BP04); Pffmmmof@maetgmayomz@ne\m@s@eﬂ vithjaklative

lmmﬁﬁﬁéépgnc&gl{ ala@ﬁg&é? 4'4utozmmumty Reviews 3 (2) p21-9 (Feb 2004); "A Phase I trial of B-cell
/ www, abst r.act sqnl, i eco wer / Sear chRe ? S
u[pHs er%l%matosus

aeten vy poriost iRy RFOCL U aHD L arery
Eisenpaag ér@ht4gthniiistias THRCHS, paesi 391918 (200,C'B bdettiAgvanees &t thecPathibgehesis of Lupus
Nephéﬂést M%‘tééﬁﬁﬁ@bdzes Kl dneyr §£‘£Ld§ka989 SE’;&;#@&M G\Epiﬁﬁ@@%%hsm%@s (2003);

. Jayne et al - depl eti on
"Manpgepent o HafoRe sy T fé?&‘?’é’i‘%/i‘i?%fgsc HP?SPI?%AC’%Iﬂﬁ%§e’%%5SéT gb?!7 00%);
"Novalﬁﬁﬁiﬁidd‘lﬁ pR&&eameelhauc ABcased 9hif 23 )dbord Eymey Opiash BIPe@@rics 15/6: 579-

585 (é(%%)t .t]; é % ?rﬁ)ﬁtle %t% %E ?}1?%%%9&6%% %&?@&@9 and clinical

ocl et gé St one and Specks,
implicapiprs Thseees erPh éﬂfaW”ﬂl@’rRet”ﬁ‘e‘ PN BRt TIRara B fgheress of

Rheuﬂi@cbl@éyaﬁ&ﬁnt hdVadDGAhS S&Qﬁdngif S@duVais disdabes" Bellmich Bndtdt6ss, Expert Opinion on
Inves W@W‘%ﬁé@@ﬁ@é qﬁ@a(é\@gk Ajnq;goadreg as%erapeu c ageg @‘%Qa renaissance!"

Stockiwirt 308 Huolwws, Expenripieion breRielpeies] Greeapy H&d AR FHA0WB); 1¥HCHoprdyl frpatment with
anti-Cirid %foﬁ&cﬁ)ﬂﬁ almbgqy (néﬁﬁalﬁ bﬁﬁe-ﬁa@@t@ﬂﬁgqeiﬁ%to@lsystemloauﬁﬁ@ Lk thematosus with

repopul ation occurs mainly fro )
renal eGP PSR Vi e %9§ Sh G, Biptygneb therapy
for melkyyEthe ARdinsuws" disfusdsh petliatsic EémerusmB,mswa e dBuupphal Of Ped@lrics, 64B/5: 598-604

(I\Iovémengg)bsai 'gégf%ﬁeq 'd@%ténﬁlc?ﬂéd @%Eﬁﬁ&ﬁs"‘ﬂaﬁx&nﬁ% msﬁgzﬁzer 5/4 (160-164)

see [ etion

(2003);{Rittprémap jmclgpupelpitentiste Ag«ﬁgﬁ% Ble éﬁu%‘P’(’SIéE?bOdﬁli%f% fr ghepmatoid
arthrifid" Taor @urrbr: OkloMBRIP b RIat dpga BY3:623)- 328 (20055 MoleAna Wifférefides in anticytokine

al., Arthritis And Rheumatism 46/9: S289-S289

( Sept ember 2002); "A phase trial of rituximb

(anti-CD20) for treatnent of system c |upus

eryt hemat osus” Al bert et al, Arthrit i s And Rheunatism

48 (12): 3659-3659 (Decerrber 2003); "B cell depletion

in autoi nune d| sease Gor man et al. Arthritis

-~ ——yr 1 A~ OIrSNESN PNA ™ NN A I NN\




10

15

20

25

30

35

40

depl etion with anti-CD20 nonocl onal anti body
(rituxi mab) in the treatnent of system c | upus
wenyishemast osus” Ei senberg et al., Arthritis ReBCThEzOOS/Owsso

. 8L.3. . page:. S9-S10 (200 Rec d " "
et FO B P T KU PETED A SaneT ROt b Hspresgancy
Lock(Bel ¢ SanBuritang AMaiaiuoity, Siéhi’»ha(r @oq3m "B Boblbgysyivalfgf@ and emerging
therap%@é’e é@é ok %Qaﬁ)nune dﬁ{&rdélrl RO et &)fExfyé’rf @ﬁﬁ%&p&whéyﬁbmagets 7/1: 115-123

(20033 Hpgg&nflg (g)?g)élg )agents ﬁ%\t}lé [crgat%tﬁeélF oj ﬁl}e@gatﬁc HIS?Sl @fu?ag@ et al. Current Opinion In
Rheumtli)‘e’ug?atﬂ (8): 2h62286.8\Es"20W3 "B acllamch: tisgapelivio tageﬁhl aut@niuS@isense [Goronzy

and Vll alﬁgﬂl éﬁzttsr Iéege‘?trca' yﬁerrq%za?:) gﬁ 5135 ('%9(93*)'11 10&1%%9&)%&1%5 nephritis with

ntribute to autol | sease P enesli s rren .
a prowoéwaigdlwwqb Fre gt ol ilugyrsi 1é Q0 %7 2493 ¢ gﬁ%l depletign therapy in systemic
TupusAHANRINAHRIEY IAInylﬂJ%klll eMdEench&maﬂiﬂéyi&Q%s (52(@9835;0 354l (oat %DU’)U'AI prospective,

open 3 Fﬁel g’FFo cq?g n V}q Rh eag dt? ctong/ s%stqml n;[yfgl%n?‘art]o%gss Smlrt]h and Jayne,

Jourr@t qf g AmExqge ﬁqczemf N?p(mloan Vplﬁveéﬂ i Rjainbiers Abdtragdy Jerye » Prgy: 33PA . November

2003 1@&&&1&1 Rieii?0 Ofhe Ameiddnl AQEH, SNeBSolbfYaAN et BaROREY, 84, USA,
ssanc

Novepytr iz S8R B P e gL B R Pk haF Pﬁ%enmgl%i°hi%a§9%‘zw@§3phm

PreliliBuy codts fReletis ¢ b t/premd! ofthetdmesicn iSod@B2D Nepprodagy oYidhkme: 14 , Number:

Abstradid 15499 Bhod _rmkueﬁom):r 2b3)] irheGoit bfp@g&@ﬂér% ih &f fr%ﬁegw severe central

systemi c I upus erythematosys with renal and cenira
nervoRBY YR BCUEp S PRIG SUTTIG WA P heripspy Nepve, | Thergzg Wiser eleﬁlf qif- dialysis -
officidl D8er BORWELODBY! pf thdinkermrdion@liSodidnebraqprerbsos thelpbresASotiayor Apheresis,

thafa%fh"es%i:f ﬂ@ﬁ%gépﬂ ﬂz)O pAL @&%d/r{g 266%)‘5 'élﬁ%l%lﬁla‘? 1%{1/}%% tofthmune

disor%beyspeot%wae%? seSbeRYSY S e e driu aprl eeom, 45 (6 143492
(June Mﬁfﬂllreﬁhéﬂﬁ of rEfkaﬁtoRaﬁtof'ﬂnmﬁd‘ diselpbAwithbblativE ﬁﬂi)lunbﬁﬁ}ﬁ}i})usmg monoclonal

antlb%d/tei an%r ﬂialllod&sé’]c ex{l(ﬁﬁe%a ﬂﬁ]%ﬂigt%écgf?ﬂ%t&g %éllts{g}%o d)h n e& &' current

or r
Plzanacrcpzmccilltqe@gn TEY P??r88¢%993)e"ﬁ e EptiaRphimof; F%ama?w&la EBPERfyfo degree of B cell
deple%n?oy%a&mﬁg & theARB3 st of slyﬁénﬁ@hlb\ﬁ Eryﬂhbfﬁaft@ﬁﬁ TA@@S{ ek 4. Arthrztzs and rheumatism,

48 (2)EX§§ 4&??@5%&)?) Eﬁel{é%%lé ezﬁ/ 1 g@g ]g(? ng elg 3ées nz%sg c lupuﬁ ergthematosus
Solskg preigﬁfalnmﬁmllmﬁwnfmcmm@%awaﬁ i @irmal M@awnmtqm Hi/%: §93-312 (2002);
Dum(ghﬁgz?ﬂ em?@u?%t ezfz g@%ﬁéng1at5?r5§seit’>/5f7§§bj4 (iﬁlgﬂl; Vby@), "vekinep re@d}d)n some new
o R e SBeb R S AT P SPL 8
"Treafidedt of fefibetdP &tc(@@@@)dlséaup whiymghdgblaiog gnddlelagmqtegc stepy cell frpport" Cohen
and I\f(@%}%&gg w}edzgjl Afsgﬁdzgﬁyduﬁmﬂl/ | %@f’ﬁ@ 86§|§@f@b@p 2@2) a]!holo 1ca1 treatments for

rrent QOpiniq Rheunsat ol o‘? g@% rR{Zﬁ
systemig dpgys eryﬁgmefeﬂruﬁ slseager%aﬂt‘ reskis Seanfirqviap é?u of e%% ‘h 87-11
(ZOOZ)tI"N&\&Sﬁeralﬁﬁfc@gﬁyﬂ fangtelilyhanderlicitatobus| GestambDay I urrent Opinion in

Rheumctl} lo pMH’S 3?/{5%1 &2;)82% "%ﬁé ggzgeqpo:ﬂu{p%s e%}rétgéug @{e&;lt 1nsrgh‘g Wallace Current

(e re]

ctor I't1s r ot ocol I nc ‘?
Opznzp;iz zlnt@)lgqauﬁag@ oELH3: @1 2- %1|9 (2002); @Slymgpgcy(el letion gheragy i in g@)tm arfhritis and
other @RbilnmERiseldbOTEdRas @pzy BioBheBneak SEvkiE ThakkpeiSns 30/4: 824-828 (August 2002);
"Effef,uvgﬁ cetqf]glalglgtﬁ)yl?v Ol I lbm%g gga(tl?%x%ﬁ 1§munq Aslélgggsy' %n%%%ﬁ a\l/ e,
Immu@qdmfpgtf b6 I(S)mSi%N (Bﬁc BOYLAnt-EBH mm@wawntmdy (Wwiabbdbf lifipthreatening

autonﬁlﬁqufe ﬁge‘iﬂafyﬁc SASL£Ra %at chtRikE sﬁfeﬁkh@ﬂ%&ﬁé&ﬁmsu@nﬁ&r@m@ﬂg British Journal

orrig i YR o s B R oSk e RIS O s
ProteMaSheniyer 52 00312] (20008 ienpberyte Mepdtipmag a obvet treetmansarisystemic Iupus
eryﬂléﬁ%olﬁt(ér‘[rb]iz fPhMg Bq %1%%&8%{.\3{5@19 ailtt&% ?Ik)) in S§E‘nAJB'hE Q‘%’ Mrmsuﬁé‘

\_open Study
Rheu@@wéﬁ@b §3§7r§3éb(8p@mb§r 20P%n Emcgpqnfné?féltppvéhllp Eﬁsg'gng rituximab for chronic
refraciPiitonbdcStopdiiatMielia A al Flosd2 el 1tPart 2:Bab-64bi (Soveinbell 6 2001); Perrotta et al.,
Journal of the American Socgety of Nephrol ogy ,
Vol une: 14 , Nunber Abstracts Issue , Page: 379A
(Novenber 2003); "The role of plasmapheresis in the
treatnment of severe central nervous system
neuropsychiatric system c | upus erythematosus” Neuwelt
Therapeutlc aphere3|s and dlaIyS|s - off|C|a
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48 (2): 455-459 (Feb 2003); Celke IDrugs 5/1 30-31
(2002); "New therapies in system c |upus
wenyishemat osus” Sol sky and Wal | ace . zTi zer e' sPBEAIS2005/019550

Bloo%%%%%f%%f% 8%3@%@%%%&%00[&}?1}6@ g%u%?%manaﬁvascuﬁns W11g¥ngloeée2n1a arare

presehtaticaof qygatup sl ery@;emggsus 3ol resgonge t§ g‘zmm(np}ﬂﬁalgal ch@@’Qz)mal of the American
Academfbabz%zo Ofstsufhh), 532@3%5 BRW2008 B8 iadINY inohdifonil aﬁmbm%mab

RISy e B B S b e g REBr Vatnto e
al. Jewabif redmericdi Sreagy@SNapholagyt, Yoipio ab) Mtniben P@agram and Abstracts Issue, Page:

683Ah g 064 '"gntf’ Eﬁﬁﬁ rﬁ&loéloﬁ%%ﬁ}t (ntl.lgﬁlﬂ@r}‘ QﬁN@@l a@tBimmune
Srae |VE I'cal Assocl ation Journal 4/11 SUPP

thron@e@fosw ip il With systypyi)lupus eaythamaigpus HiFn ‘Eaﬁee%tﬂn%imf@aﬂrle% 43 (2): 244 (Feb
20043 YSik@§RL lohgH RS treatnshi Ve Batens Upus eb&l&fhblﬁd‘ug whlingkutiaetkhfntenance therapy"

WeldS Cta 6%51!:?),’[%@1{(}% 3%89 ?ﬂoogf "C?BEHJ@&: oxogg%fng %\% ef'eratlgig Zlfc%‘%%r of cytokine

or s
funct@rl VEopterPhe/ g R@@Q’egwg &¥reoverivid sl 69+ 7(@&901‘% nRitugiiaby |ez§ﬁt}n4ur$ role in

M%ﬁﬁh@ln&giﬂd addfthBurle A& 2aste @D B2). Arznuhfbﬁwfﬁ‘lﬁd]’ﬁz@dtcn@f 55: 477-503
1 NSI ace

thera;

t Rec .S
(200 4 %ﬁelbtﬁer%/pﬁl}cﬁﬁn% ‘d?%%‘lfl@ Frgnélgs %Eeﬂugimaﬁﬁﬁlgl—;% )(eélaff)lﬁrjce %I'Inaw et a} Annals of
the Rh@mptiriiteaey 0SSR Bd.0h-59 (26033 [I§evem hyphroengelatdd sthte and concomitant life

threa% %Qﬁléehm su@d%@fu‘ﬁ& R&kedth AR LE bSR) BlSJIS Ozﬁﬂ\d@{b@o\}%&beyc 16 2003);
Bi o¢ Socj eta¥ Transact i ons. 30/ 4

and "F ﬁ@d ﬁ@"ls'%ﬁﬂ S%rcmE? ot Al al@éﬂlpuﬁ@mcglg? 'gﬁ Sw% foppe and Thalassemia
Intermédiapfermedomyyeioablaigve il @arieivBiat cdf trapyptacd’ Rarl pe.dil®ER8AEPart 2: 370b

(N ovk:sﬁ]l:%l- é@o@f&n@e alsc! 'HEM{%QQA & lPR)Q%rah%Qﬁpus @ghnupﬁﬂ-lgw&g B Q?g?ﬁepleuon Therapy

0 nonocl onal Y&‘Dél t uxi nmab)
Is Pr?CF% xl?ﬁ“@é%eélﬁ?tﬁ@ o%ft%?ﬂ%ﬁ?ﬁén%%f?w R&ismida Sfi‘ﬂﬁlﬂaef al. Ardri
Rheuppad, 5EQ): 508-3118 (m@hﬁnmcdllmmmnmsmgﬂmhmw Idestercait tha6 " uropean

465-7
Lup U?IL-AG tﬁ%{%}g%& 4] ?}gfs qgl%lugn & a nt I'b Je'%g%te té) %%gen(p;t?g and
SrrBfrens S0 SR Sk g S plipw c el ‘3’6‘!9“"4’2’1 lupus nephritis and
those(vztﬁ Qdbds neplﬁtli ﬁéﬂ@b@@t}é‘fﬁ:wﬂt&ﬂcﬂ @fel H@AmES that VAD N anfeli@ab e fidsue damage that

leads uRunaﬁS 1¥r tke1 ne}(l: fallur iliJI% %etd %’Iejsnocqlglfsg)fgd/gg%%ﬁmﬁsp Extatlon caused by
thelraindltlonl\rt hritis And Rheumat | sm 44(9): S387-S387

(Septenber 2001) Exacq;a,p.a{a}mt@fm‘le@_s whi | e
re |V|n UXI qr chro

C
enpéeg tn&eﬁlé?ﬁ 1o Vﬁ/ﬁﬁ ?st &y pagt part rHlC s@%c%on (?fc aéig7e_¥forf (3920 ?nnEody that
provi@e:s b sB524pd fdtipyEsatyent rd@tl@@(l)&lyject%thﬂ@m, auchps AE oBlupus ahephritis.

Acco%ég/l’rﬁe m%%nflsSjs €h288%n a @1;593%&%{ the present mventlon concerns a method of treating

| emente--iic urtlcarla 3 %
I“P“Sd‘h@?“lt}'é‘& ETREISIEE B BPR VT AL BRUYP "s(g\/}%g’é‘?ﬁ% A g gueot o provide an
initiabamyficde¢rpdsos uSabout Apita4 gresypfoliveed byx sedobdsativraly ExpSaregéitboett0.5 to 4

f
gramggm éémlg ig J,ndggpggﬁeels {&ﬁ@%ﬁ%ﬂ%ﬁ% Rfto %%%%ﬁg expoSuIE
and egghiof %@9

- CD20
QdV F’tpa%feﬁﬁ@ro‘/m thf? ﬂ@}egﬁya qn}gleéloﬁw%pr)ﬂgfeseeparate doses of
annb&dle) patient (Pt) with severe system c |upus

nF o'ﬁé:" Qn'% ex‘ff f t§§ g%st eks%/e%{ﬁ g pe%ond me(F vm?nt is aﬂl%%P Iaed KIIQh n%l(t: ﬁﬁlal exposure

Ams I can Socl e
and/oPlatsy<aaPHIEH dhotgin e §E¥%antl@§wé a ﬁPﬁg’éwaI@@BAn a prefeppdesprbediment, the second

medid0d isa che‘rm)ﬁiera@g(oaggﬂi’ nQ Qﬁlﬂﬁ@dup@é@&bﬂ@@y ak §dt1td&b)fdnmmg 4 d?fotoxu: agent,

, refractor | mmine t hronbocyt openi a.in. a
an mtg%;gtagtﬁgoals g“”é?%g?f’é%é’f zbléoaxgone Itgﬁ, meétpéefe&ed l%dlmentvgae second
medidament et OhrogysupptSsifagent, 2d 4nt1(m'm;algg®4))r a dh@um]@aggthu pgent. In another
prefeh&'%ﬂxbsd%ﬁéﬁ hlre %JHS&L rnglvec‘éé&It G- ﬁal&ﬁp}% t & Xﬂeﬁ@tﬂgsﬂaﬁﬂﬁgent is

t uxi_mab mal nt enance thera
admnEﬁ?ﬁpswuhi}? 11(111&{1) §%pOSpIEg Inxgher %n@@@glynts 1t wfhawstﬁ]@d ngttgbieeﬁnd exposure and/or
later RPbshe @d/oAGiIhaheTfiadl expgsuel, S Pre@Fayly Bfith 61y dxpleiuRe Th blstititpkedi‘ed

Foster et al. Nature Revie Drug Di scovery 3/2:
160-170 (2004); "Rituxi mab:” expanding role in therapy
for |Iynphomas and aut oi nmune di seases” Rastetter et
al . Annual review of nedicine 55: 477-503 (2004); "B
cell therapy for rheunatoid arthritis: The rituximb
(antl-CDQO) experlence ShaMIet aI Annal s of the
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Lupus Meeting on March 4, 2005, including slide 38 on
retreatnent of seven patients. Persons afflicted with
woupssi2eieh as those with SLE who show cl i ni caPCT/US2005/019550
evi.dence. f.or., us ne hritis and those with |upus .
e o Eos R G RBYFY LSRG st R poptosphamide
azathibprink, myicdpheralate profetit bii comaxtagtopnige & rdguigeret imgpethtrhstect] thads
immu H&s&%p?géxﬁlagcnl Qntlkrg%gﬁ/ag&ﬁuol' &Eﬁotﬁe@éﬂeﬁlp ggeﬂ@%t Idgﬁmﬁé‘ﬂé'd%ﬂh%e second

Sis_and/or renal transplantation cause&éb
expopIRG 5 “GBHETTH BV eTHFRYEF Pt RO PR 7 SO Fro L SEfipd profoably
the subj&M@ﬂ;tnb@ﬂbdemMé}Jldﬁﬁ$ treabd wlitt aSD20 mtipdy.t , t he sel ection of
gx fgnrlbo mlngn% o%nrtrhéaggr){eng tﬂﬁ]bthe%ﬂf% Ia%&iﬁ a%ﬂlgn%te%% e subject to
ac {rea msnt regimen i1n subjects wt Tupus, suc
treatth@u&E or lupus nephrit | S. Accor di ngly, the invention

is_as
| OB EE B e st By T o R P30 ool st
muclegabfbedits (SN A} ritislonige- mmm DNAGISDNG) aribadieh,cu-Fv entiaprligypati-nuclear

nbon\g,jleo ot%b@ﬁ%' atel g%sﬁhghﬂlbﬁmﬁddms %ﬁ:tt-nﬂogbnﬁfl@éﬂugﬁleg Rnti-Ro/SS-A
Initial antibody exposure of abaqut

antibqdigs, Iaﬂﬂﬁgﬁl 3-%‘9’0‘135 §é@8ﬂ-ﬁ anfthoqigs O ¢ W‘gﬁp twafor ’gﬁ% a? sﬂ%; oglls op antibodies.
un?.dcfno all e x?elnﬂ)n %‘%éseaﬁ Ql%gle nfte éo H&ﬁ provi ded

aout to 54vvee rom the imtial
exa%ébhﬁm@;r&&nﬁaﬁga obad ziilﬁboay’]fahcbOdy exposures is
provided to the subject as a single dose or as two or
t hiteersiogainetieit pstestias foanttipddys njamubinge vemdiods reinyetion indicate
that a].:l th(ﬁlmf drkne tanti@%@scz{dmn@te%@@(ﬁﬁgs g@&i e @Rttive & pasiik M 8iif fthody

the i n| tial expé)sure an | ater

expoginet BPH OGS RISUPIENEY DO PUTy PR At BT ? B e e
seconfl gogkdietht pntidud v fivm abduel 63e Hondksriodi tiainiial expogiregand each of the
antib&dg% “pﬁ Es%ﬂ)%ted s tt@gl%fgzb as Qﬁnélm aURP 51@&’561 s%fara@%ggs of d@ibody.
anti-nmal ari al dru a cytotoxic agent, an Integrin
an ﬁ‘&gﬁ)d’éht&h heréin ﬁy&lﬁk b B@ing Arh QGO fbglmeﬂ)ﬂlataedhﬁﬁ oroiigimizbtheneed for
treaﬁnnDarlg up ecq Iﬁ{o%%ﬁenr@a% nec@?sargf ’wﬂg EBZ()Q‘a%ﬁt%Iag ’H)g %E@ﬂteﬂ a%so g&ferably
| Sulbpr an antl-nalarial agent
reducesh W%N&ﬁmﬁ% thag@ﬁ for cq- *Preaar?éPq{i@rdmﬁ\‘sgft@F P 1mmunosuppress1ve agent,

anti- rﬁf@@ldihé'ﬁe ot oherﬁdﬂl%rabm%ﬁlﬂﬁplﬁ Grﬂﬁhrﬂﬁistz&@ﬁm&catn&ﬂﬁ for-sodl sefjdca) to avoid as
muchtaggos?llﬂf %? g?e e?tjeTc% Esuc ngenp as r}%aﬁ as 1e uc%1 co‘z’tg z? rd%gcre\é\ge cghvemence to

ure.
the paiigti snihss Gmeenyenietve.t H@Nes@ctbmveetwp@mwewmﬂerﬁwe qsmfévch concomitant
weatfpPOsures and/or with the initial exposure, and

preferably with all exposures. In a still

pref erredenbodi ment, 8ri jri Dfawings

hy g{gro Xy %glséﬁﬁ&gé'uh ﬁcﬂn@ rﬂg {:ﬁb Qtﬁno eg:Hl' s&ﬁ&{‘césa)@ the light-chain variable

ot rexate, en%lf ]f . azath
domawgaﬁﬁ%aﬁlbcpfgtugn 1 63EQ ID %(I) l)éh‘lﬁ”é}l‘éeéﬁ{'l&ﬁ{?rvﬁ?ﬁé‘t QSEQ ID NO:2), and the
huma@ @fPpilight-€hia Qubglotp P2 (120] hzmoa;a he CDR4 4@, bfAHTROSRHT . elSsiene follows:

t | & apeutic agent
corf B8 i, o2 G NOF e o SATIPAGRL LR 0, 208
adfAG 1B tseus@aeni:mahgmvefrcommﬁ@lg amlﬁ%qﬁldé?%eqﬁ%éfhmaw thpia variable
domaid (Wh) 0 bacB SRS 817 (SEQ tWG:7) BinkeRed 2817 ©f addil SEQIB NO:8), and the

subj ect has n n. pr.evi o
o AP 155 B SRS SPGB
hu2HY lydtard 48 olIGD2 ODah(SEQdEWQ ), &R (FEQ TN 1),9nd HR SGBR 82 NO:12).
t glntfrlg 1N a'h@ﬁGj HHR CDk{rl] C‘:’}ﬁ@t zﬁﬁ CDRS ﬁlfeﬁ‘dhrcﬁ‘a% LIROEIRMin brackets,

the subj ect has an el evated infiltr n
R s ek Bogrue e efs o i e Bt Bt e
asterield firl bed@htbch/e oSk bﬁa@ﬁﬁed}hmca(ed&w)onamtt iato differst, betavadni the3wo sequences.
Resﬁ%e ?um%oxﬁu FH:H :tcalgéfl!)gt] e?%l é%}ﬁel?&%}%brﬁﬂz%%&? Ynﬂargzn Bth E@ qﬂuﬁ§ Health

ant | -ribosonal

SememNatm% Fne@utesaﬁﬁﬁﬂ@cﬁeéwﬁ%ﬂ%&)dﬁl%@Seﬂéﬂﬁf ;ho%asa b,¢c,d, and e.
anti bodi es, or anti-La antlﬁpdles or a conbi nati on of
two or nore of such cells or antibodies. Additionally,
the invention provides an article of manufacture
conprising: (a) a container conprising a CD20
anti body; and (b) a package insert with instructions
for treatlng Iupus in a subject mhereln t he

.. o " L T
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Proc. é\@f’;{ﬂfé

second exposure is not provided until fromabout 16 to
54 weeks fromthe initial exposure and each of the
\Vantbady7exposures is provided to the subjectPa$nﬂzm5mn550

F}Q_Jbgah%\%? "F‘i%mmo S s%cﬁ%f%gﬁ £ ern?a Sapana) &, di (gﬁgn?ﬁo 13).

erel n invol ves
anﬁlﬁwﬁ shawelthe egingwasidl sedwertce efdlbuaese B¥7.vid chmmz(égQ IIhEOrié)ed

f OFId § R MYarfind éé{?ité uSHDbEELmARE B1708 1 BRNAABBQ AEROTI SR Fi¥e L chain
0 an B%% he i nvention herein al so

of 2H{ é#%&%%WVa§  minimzes, or elimnates the need
f OFIGE 6 showptinelignn@nt qﬁ ths tnatact r:tHVwBStamaZHMI Dlightadhains (SEQ ID NOS: 13 and 16,
respektﬁgfyf' Qﬁtﬁ@'ﬂ)ﬁt@%ﬂbfé%oﬂgﬁfegldue%@rhﬁenﬂ?"!na 53{1 @tlnst?ﬁ-g&tlam Qidue numbering,

et her apeut | ¢ a% I's ordinari tandard
t r Bt BT Isisansetet Blr‘ére@§7 viognd gl bh;awb%nSé%EQ ID NOS:14 and
17, re926i5klp), @ith KigbaSiatkdleabingit tesid@inugbieiie St &0 cabtehttisRad oRdE numbering.
as well as reduce costs and increase convenience to
the patient, such as tlne convenlence Fbmever t he
i nvent i on al s®etailedRease X qered Bmbogimg
conconlbanmnmgeatnent Brlef Descrlpt|on of the

Ai h .
a malﬁ“BuS a%s uaed?grelﬁ} és r?&é%tgig?ne CLh ésngs?e &radfsorg%ggfﬁltvm l}ql‘g(%*;eé g.‘lgt atttac% connective
tissueg] d‘haprmc@a]{u)rm@f lupgsdte ftenpre prie gy sty lu(ngEQtlje@atN@ (SL)E) including cutaneous
SLE Qaarmwca@ Cltblis GEB, X Qlell @bind FEE N (ddin nggrhhhe SMAPRA, cerebritis,

a lig subgroup I (SEQ I D NG 3)
WﬂmBF Zuﬁméﬁﬂiﬂ vl 6 are as follows: CDRI (SEQ ID
NOA4P cel CiFRAyrhrBErel that ﬁ@nﬁs Vithirethecho@DRBrofvSHQinkIedlnfye. B cell, memory

B celf:!)rggeét(g’ BI cell élam Cﬁle cElg ycf)g gH(ﬁ‘ﬁlhl%gnoqlgﬁhgrmtlﬁocell

acCl Sequences of eavy- al'n vari ab onmal n
of A Yfackipatkere o) ﬁ?elé sypfpye |awgmoh71)€m g9 ﬁﬁﬁ?ﬂféereszﬂ?nmeemface ofa
B celMBdt bt tafeSlEQvitDinNada@dhist tiintinds iR refoU Rdnplo B-edliStkface markers include the

CDIOIS\%B %%h %&@25‘@% cﬁg@ %? L&’%G ‘&bgf_]_f%]z @59(92@, CDw75, CDwT6,
CD71, GPWAWSD 7LD 79b S0 GPSEDSR D83 (PR 4( @6 TECRES lgukegyte surface
marké) fhof(dRAp o €e ITR2 ]NQ(ocﬂta)\ntlglatle abts Bookl ?\d ]&ﬂd)n Flbﬁ ed. Barclhy @ al.

Acad%%[?céRl(’: esestcﬁs?ali\)c%}tﬁt grr:ﬁ:( e‘gr g%rvn\%cﬁ sur ace mar ers 1 E% %EZ)E FnRHZ B-

cell GRE, QGRS 162é"t5eléiLA-QQIB (Péfff@r ECHRG. BRieBiigy NlAﬁé“* @WC KATO, B, IRTA2,
ATWB@@ BREL! IRTK S, Feiid) 8ENRERd LY 3T, OWS BREN HEd BRGEDF partlcular interest is
" hcate t% gP |t|onsttaﬁ% aﬁﬁ %ffer nt be ween % cessed on
pre e‘te{}\B LBHTEACE, PR D AT R G VS 6?’&‘]“% NG KIDEP°
both @écumbr.B Elicpuémates Botblls| impndirodgBeell suifre ewrdiers herdid dre @20 and CD22.
Pu)@]!le' ‘%ﬂd@'@%\r}%& %@ r(‘!ﬁZ@ e; 1s a&@oh@@-@«ba nGﬁEl&Jowla@e% p%spﬂ*@{eﬁl%und on the

Bet hesda th insertions show as

surfage of gyeates g 3% °f¥| cells oinggbere S RIS e EE%Orf&%FeSB‘F on both
normil Becelisat welkbas Zialignedt B cbllscigis not e:5pkdRyell Bh M@ &BS Otifel fdmeSfor CD20 in the

11terat§%%de %e ﬁfﬂ 0&9@&5 d3fif %cf“' Bg% "t *BI% dﬁb %t@en%ﬁ?esc\ﬁlb& 1}1_'Clark et al.

al n ows the amno acid

Wél?éét( . fzwa%e 1H chal n (SEQ | D NO 15) .

él gﬁgﬁ aﬁl en %2 4 ﬁagfrsé) Irlﬁsl’o“;nfge e n‘a?r ﬁ%p egrﬁl dnembrane
glyco@pﬁmw&th mplepuilag |Wp1g]g lnEdbers 1303RACED) tNASD (ygre@qqejl) 11615 expressed in both the
cytopfaﬁﬁ' pRGL a&&ﬁhya)ne ofM-ERpHCBRAT BB dnakh eppégmﬂpmrse&n H4Bhocyte

unberi ng Eu constant-d in.res e
dlfferﬁheswnst @Ff&%ﬂtﬁﬁmﬁm ARt & 8%35%1“% Eﬁ@( oty B\fﬁ%mafﬁeas Cb22
memb2ddZ expbeidonticlanited tohm InsdiffSEfatioDsth¥eScohprised .det\&eEp mature B cells (CD22+) and
plastfa ‘Eﬁ;g gvfiliz'zgeh}/ Jona¥ gen@&%bééafo{ bk Ss, SRR 2T Al S sea 173:137

t ant - domai n rési due nunberi ng.

(1991b€f{dé’}’45@ﬁe’Efeéé’?’i“ﬁt”rléW(B? (P$% preferred Enbodi nents | .

Definitions "Lupus" as used herein is an autoi mmune

di sease or disorder involving antibodies that attack

connective tissue. The pringipal formof lupus is a

system c one, system c | upus erythematosus (SLE)

i ncl udi ng cut aneous SLE and subacute cutaneous SLE, as

wel | as other types of lupus (including nephritis,

extrarenal, cerebritis, pediatric non-renal, discoid,

and al opecia). A "B ceII |s a Iynphocyte that natures

S ~
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B cell, or effector B cell (plasma cells). The B cell
herein may be a normal or non-rml ignant B cell. A
wOBewsako43gur f ace marker” or B-ceII surface anPCgaIS2005/019550
Eglkﬁl“%nﬂ qfc‘iy anl ﬁgxgt I%:rerl]n 1se'xg d&{?\i??%t %[non Em 1%8 al E é:clfiuﬁleé%eamar%er on B cells,
destryis prctispletese estloin 2 Beapmpl] aaﬂifty igprigest Withsape Plae@f? Baglldoctons, e.g., by reducing or
prevel a%ﬁhﬁorﬁlh&p&g @ctte@@,l@e B 6482 @he daliblly arddrdst plotdaBly isGHIR fbr deplete B

cells &%Zf&ucmlgnnc%fg E %ﬁm ‘3 CDZ %g\%%’v éﬁ%ﬁ%?’veéﬂglgay be achieved via

varioGnEkhpisTORY as amdbom&nﬂeamemmydlae@ymfoam@ (ABCK pang/of fomplement-
depeﬁil%g Q%')tl%én‘} rC@DC)Siﬁﬁb&theofb %Hm&}férﬁmﬁ%d/&%uf R bS-BA%m (g, via
dition. ed. Barclay et al. Academ c Press,
apopiegidcourt Br ace & Co., New Yor K) . Q her B-cell surface
Marketrs "amibbdytiBerd3: %d infeRidaddestBant dnd GheRificdl-REers Manblonal antibodies,

potn a3 55 e TR et gt e o
antibody, g antitide frpgngeats o lengras hiesexhibit the fesistd biplnsicpleetiviy-
i ntuerue&iy ﬁia@mdafseéoeipﬁ@taipatlwofa;xlairaasmddyg)ls}ef&awtd@ﬂsmg the antigen-

bind' e 1%1 tﬁeéeo% OEé(am I]e fog D) %E Od? hﬁ% el regt umﬁl?lge%e% & e’I zaan ltﬁg?gl'lrt]n%réts; diat)odies;
lineaBntitwiies; singlhehain mefoectyrnedb@eswid muélenefslée @tlimirek @rrsedlﬁem@nti’vody
fragndh® CD20 and CD22. The antigen,

or is
an_about 35-kDa, non- yl at ed phospho n
o Fo e PR JECTRRIT Nt SOUaRe B pars lglit-vafiﬁg Qs o
well pen Fphgoml bl ood or Iyn’phm d organs. CD20 is present
O n AQ Oatnﬁb ? {hgi%kndgtog%l Jeﬁ s@éce\ﬁﬁikler "G Iﬁ[ﬁéchlg {ﬂlgtn&pogblﬁ(ﬁlllgl t§a B-cell surface

IS no ressed on stemcells. O her nanes _fo
markmgroywrti?%etqs cells W@m’ilalll md.{gaiéterferes with one or more B-cell functlons e.g. by

reducidg-of prepidg y hendra %ﬁdnﬁte&cdtetab‘ytthegf&ﬂ AedntitBH3peferablnie at32 Geplete B

t r
cells gg rL(%%%,K lﬁagggﬁ %%iég%%b %Ilr&eag%éi ait?repliﬁmtﬁ) ﬁﬁh déh‘%%)&n maé%@ghleved via
variogypeecleigms ph as ABSS and/gf GG ehibitipn A §-pilorelifrie. apg/prgnduption gf B-cell
deatht(¥Q&ia lpdpta)tsle)g PRferab Bty BL.os sgtayecle@kea {s@ID0,\8b thhx thehEHo U tAdt binds to a B-

cell 31|1rsaic grke(r)gs aft b Body%nsgtﬁr({s %8 dc)f a t(ﬁ)zil)"r%gdy(uu nreduced). It

Xpr asded cytoplasman el | menbrane
of ERuipleapfi{d ) tne@odlf@mlzd% rft%Bé Wh’a]m% aaw elledjrfuginjap” (RIFEKAN®”) (US
Paterk M6BNOS; W78 e vfkrduai 0oyt iibaled T3 ndtkrin@ddBB A HAREAIAY YREER oS Q6FRumomab

Tiux%ﬁir %Vgiﬂ\@e CDl(?}%} rz]a%ﬁ Ielgbg‘:j( ﬁpormel'{gslglcgﬁarglgcgﬁucals tInc dJUI PatterH: No. 5,736,137,
2B8 depasieddiith AGCE mbdentcbassiongio dH 388 onpmp 8% dOBk mwaeedzGrat Bl 'taly called
“Tosfﬁﬁioln% ((g%lg laRd with B %eﬁé?altel tRe (15_;1%2 dr-iod €11 SR rumomab” antibody

antigen is g%g%%ﬁeg%(ﬁmg 8- {}?}ﬁ%iﬁm@f lyl\ép 58%72?) murlme n5]onoclonal

B E)% oRgergi
antibdyTILHIO (PesOer BORBod 62Q@R IB¥-58h (198 bridlyarihyits dhatealj@hidmp “framework-patched” or
humanﬁ&rlﬁ!s Bwo 2@03%02’8'6’9 'LQQ&Q% tAbt@tc deﬂéBPﬁB 5434'36*)L E&mfe QHﬁarﬁ cﬁ&‘ila&c 2HT

face mark destro
s (VS AP 5. Ao B ARG L0 oS (G Pegmars the
humaBme&dclondl urimtdlaa 88 fortl irgWQ 20¢/08 AU e t1t)g @lal. P ABNEEINS Magtibadies (Applied

Molecullla{rTEvozi‘utwré) eodye c{glvgna}rtg gler s&cﬁ gs %m?e?L !)1' hulé ze{i-lf@éd eptgig&iy (cA20,

e t
hA20( liespectlvel}‘)éid%%@3/@¥1i9€c?1§iIatﬁiup@neﬂi-c%élpil mp@gleria&anuimdleaL%ﬁ%ﬁai 93-1B3, B-C1

or NU- BQ%@d@ls@hﬁtﬁl@%’t&haﬂmﬁﬂﬁéﬁik&?@ Ir@ideOMorRaRYp (VeleBbb:QN, 86l L¥ikdeyte Typing

1.0 [ suc S i.body- dependent
O A CE e 5 ARy andl o
c o teme fritddpdh deRITIBHANR dstiig retfoy tof tBDE)sticalln igbietrédrhimsfic
murn@/h&ﬁzln mog&@dnhl ﬁt{b@w &Qcted%%‘ﬁli‘sptﬁe d:lﬁ'ﬂ)%ﬁt‘iéa?&d ggmg@at&ﬁJCstjFﬁ%@Patent No.

Vi a apopt 0s erm "anti body™ herein is
57“U§%6mhﬁm$ﬁ%mEW%%H@§@m§Qﬂ§§ ﬂ%ﬁy§§gﬂﬁp?%ally covers

nonocl onal anti bodi es, polyclonal antibodies,
mul tispecif ¢ antibodies Q_.g. bi specific antibodies)
formed fromat |east two intact anti bodies, and
anti body fragnents so long as they exhibit the desired
bi ol ogi cal activity. "Antibody fragnents" conprise a
portion of an intact antibody, preferably conprising
the antigenbinding region thereof Exanples of

. N — —t 1.1 \N ~ I
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well as an Fc region. An "antibody that binds to a

B-cell surface marker" is a nolecule that, upon
Wbl2flll$l/1ﬂ@43i70 a B-cell surface marker, destroys BCT/US2005/019550
or.inf erfer

de H’ Iy%dci‘ th% g&r@oses‘c}iefemfand emélca?eg d{herwge um&mzed%lc'—'ﬁ' refers to a humanized

one O uncti1 ons
CD26) prgilgasiyit o mgan‘ageﬁ@wémaﬁagmst pl@rﬁs%w@lrmtm @ébqgly lsteff@tl@ te ddplete primate B

cells TN@roahd dnmd% c A I;ﬁ{:n%l' 1@?1'3 Yi-ch$in ke &Qorﬁ(@m tﬁ&é%f ﬁ leﬁﬁ La b@R H3 sequence of
| u |
e MBIz 6 B ity S Bl CRET T ibecy st ys i OB Ay fameork

(FR)vaidies gStheimohairagahais sibbrogslIAND). aln d peferr@D@Gbodimérit hit dndpdy further
comﬂ?{ses %e@péhlun @bﬁlﬂl s&fu@fcé &%EQ%B %Q'f) aﬁcf@bi@fli &Queﬁcfe oBS]ﬁ?hj NO:11, and more

via apoptosis). Preferabl KI
proegp s AR S TOPBOR L Sbtpéne SR T Pﬁb%la% L2 #pggence of SEQ ID
NO:3) CDB$.3 bequetrceRE 8EQ nsuofsa@e subBtikiglly theShumih @hdehshOfhetvBrR (FR) residues of

the h%&q%ht Jgaup%%mﬁﬁf d(V% quc:rcu nﬁl\tldiﬁ?c%hqua? ge ]%fﬁ@cﬁgl ﬁ‘?néagflgcgagig constant

ant 1 es | now ca
regmfwhmﬁs@.%wonenwcr@xmly TyG{ i Pa lrareingsd embofzwni gy antibody
compriS® thétvl; kdqudied GQF6 IMaivet se(oh 62aB8hd%lﬁﬂ mg 13)"1 bpdaaﬂy also comprising the Vi,

sequ desi gﬁ(ﬁ ’{i?g ZYEIE%II;O(\:W éﬁ lib lkg %Ty I‘ i rﬁm'uBé&d substitutions of DS6A
and NRGA Wﬁl@éh@hrﬂe andsS924 frghe It @Sn Péﬁ)e Reeferably, tBe ang@nds B7n inpE@ntibody

comﬁi@lﬁ@ﬁé ﬁg%fj a%ﬂgﬁgﬂy%ﬂ-ﬁgnﬂmfd s&fudnb l%f Y mxlosl'ﬁla% ﬁﬁre%ctlvely as shown
in Flg ? .u%o zf'erbegu 111{6(%&&116':13 W@%e a&tl glfg%l C{)Iapnsmg the light- and

heavyyenmratie a@hequbn_@Mf-SBﬂ) ID HNOS!1B e lﬁaesjzapﬁﬁebt, esshéwnRigH?2 and 4. The

anﬁb@xﬂrthb@ig %y M&Em %as@&ﬁgﬁﬁg 5@{{ Juysnﬁﬂﬁi 111 91@ L‘@re&&%ﬁt 1mproves ADCC
Cor i xam&gee US Pat ent . onmurin

and/qe CDC agt Fucg?ﬁqnf)\d{ﬂ;em ti}@'gmno( aig}délg:gtltgton%ﬁre szg;a aESA/K334A more
prefeGBly 2H7. ﬁ'ﬁéaxﬁ@]the(h’b%%)lalmmnmﬁ!s@nﬁBe ¢flSBQ @ NOL 16 ¢ds Wighwi ¢h Fig. 4). Any of
these aﬁﬁbﬁﬁi?s\%% lﬁlrtﬂétc&ﬁkg'ge at %St Uﬂé it )7389 u%ﬁfﬁmgxy@ﬂ%%ggglgg gngQiZcreases CDC

Leung os| t B- , muril ne

activigh F%@iainale SPmerising P%i?&fyhe(swwgﬁ% ANGee GBS Ryfept Mg 6528,624B1 (Idusogie ef
al). humani zed 2H7; HUVAX- CD20(tn) anti bodi es (Genmab,

De a set for h _hi
@%845%%&%%%?‘%% RGN o bR E S &l bl g
chain(segypfick'ed Mbl ecul ar Evol ution); A20 antibody or
DIQMB0SPERLSA SVGORETITCRUS BS Y MEW 1RO K EGIOAPHPILIBAN SKe A SRS RFSGSGSGTDF

i JS. 2003/ 0219433,
TLT@%E%Q%%%E%&;’&VS%% @g&f@ﬁ%&kiﬁd@g&ﬁ@s 127, G28-2,
and tig3ari4BlR heaBy-Chaingsequpiide:B2 avai | abl e from the | nternati onal
EVoLerautive r GBI AAAK S RPIS YINVET Ve Ok b DG 183 L BB v G AIR PGNGDTSYNQKFKGR

FHstﬁ#@%%%%&ﬁ%sﬁé%‘%%ﬁﬁk?ﬁ%vﬁﬁwﬁw?%ﬁm%%a fsram o)

RWﬁbj)(AN(mn)dhlzm jantibodsf iean ihtact admbodgﬁmﬁ&ab@at ¢oy1pnses the light-chain amino
amdgaghcgeer ed chineric nurine/ human nonocl onal anti body
ted agai nst the CD20 anti gen and desi gnat ed
piovoEEs A BRRREeneSiey e dE el BNtk SGupmmrpasosorr

TLTIS MP@DFATYTMQQWS}H‘HH?TF GQG’HWEH(RWAAPSS’IFIRH’P SIDAY KRGTABYVCLLNNFYPR

A R s s D e S I P omyrggpr s

RGEQ (5B I3¥r an ant | gen- bi ndi ng fragment thereof,
and thdHedv@ ki difnoatil kda@adde: i s effective to deplete pri mate B

svof i by L il R S QB P M6 B oo
FTISYBRSiEMde LQMNSERAEDT AIY Y G2R Y (ENSYB) Y HDVOYG QR LATIVISS AP SVFPLAP
SSKS@@@@TMG&%@@E‘PWAL@EbWTﬁﬁ\ﬂQ@?@L&esQ@§‘@V"§\$¢%SSLGTQTYIC

r amewor k R res hai n

NVND 5 KrKfVEl‘ IFTI}TCPPHP%PEEFQFQAFF&EP%%@XHL TPEV R €VVDVSHE
DPEKINWOIYG VENHNUR TKPRERQ Y NEBY RS VIHT T hiQ DWCDRK B K SKEYSNIOATEP APTEK TT

of SEQ ID NG 10 and CDR H2 13equence of SEQID NG 1 1,

and nore preferably further conprises the L chain CDR

LI sequence of SEQ ID NO 4, CDR L2 sequence of SEQ ID

NO 5, CDR L3 sequence of SEQ ID NGO 6, and

substantially the human consensus framework (FR)

reS| dues of the hurran Ilght cha| n subgroup I (VI),

a o
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conprising the light- and heavy-chain am no acid
sequences of SEQ ID NOS: 13 and 14, respectively, as
wehesn20437Fi gs. 2 and 3. Anot her preferred enmbedirmsmios/019550

s g R R AR Ereihe 8 LB Eegep g msposer
LY SINOR/DISRAVRN AN FSESEHEAL S Y TQKS SEBRSHA(SER IFNGS4) 2 and

ormedheavl}r&ga@mlﬁmggquglggl n may further conprise at |east
amno acid substitution in the Fc reg on that

EVQPQ%%C&FIJS REEE-HntrAGr T ED MW YH QAR A S S P RNEP LR HNQKFRGR

FTISVDESENTINLQAON ﬂRABDﬁAVWCAR)WY’ﬂSNEWW\NBMASTKGPSVFPLAP

SSKé’f%geTRkEé@i\ﬁ@% V&gﬁ%@i‘fﬂ Pﬁaﬁ‘%ﬁ‘ééﬁ;ﬁ%ﬂv@ Q1 GTQTYIC

acCl uence O as own I n |
NVNHRPSIFE VNGOG KR PRI @8 CRARELAG @LF@%%I?T&MI%%HE GVVVDVSHE
DPE VRNV DOVECHNASTHIRBEQ U NAD TR VIS YIS/ HQDVEQNGRE VIKITEIV SNK ALP APTAATI

s REGEEAPT EHRRE ALY 05, ST s SRR o s

LYS@WSQMGWF@Q&QQHEW?QKS@SPWQWE@@D N@nahi zed
2Hf ﬂh@ pr@@rréd%@&mé%ﬂ b4 RORYendn, ROV BOSYorfvEREEIBEED on 2H7 version 16 will

onpri si the variable Li htchaln sequence;
heve i R S SRR/ TP CHASESUSTA L RPRPRIE s pld i 0

table BEWR SRESCHEBGEDIicHkd, I@SHWE@FAW‘K SEDABENM

(SE 1D 'ﬁe’axér)chanf“'u HEL AT T Pl LIEavy- Char M SEqUETICE:
EVELME G VRIS LR REARR0Y TFTS%NM—IV\X/RQAPGKGL EW/GAI YPG
B SYNHRFKGR 5298A, E333A, K334A

FT @VL)Kbkg}\jJ;A)N.lwA\bgngtL)l AVYIYCARWYYSNSYWYFDVWEOGTLVTVSS
( D 8368)N10VWefe21i, Be AN usmesiA, Z8sb AXRI34ant 1 body 1S an

I NisCT  anischadyoA pretic sepdl YS298A,G080; KSES, EI36D, M358L

i ght-chain am no acid sequence:

Dl EMEQEHSSictREVEDRIEcHCRABSEY SN MBOCKIEKA RICEIEANRS Madtion in
Whicl?g_l_}{! p%giﬁc% %A@r% that ex ress Fc rece%?’ cRs (e _II\_T\a/tlAJ‘IE\IPKSJ{l/er @ cells neutrophﬂs
and %W@mpWanubody on a target cell and subsequently cause lysis of the target cell. The
primdry AN KN Ab RIS QR Se s hieds DS RYIS b5 Whek baSaAh T esHIKMAABSE R, FeyRII,
and F KT iﬁ%ﬁﬂéﬁﬁ”}nl ﬁ%q’ Cpgggch ISQS at]i;fezi in ﬂf)‘lg 3 '(.)J;]I?age 464 of Ravetch and Kinet

aln am no a
Annumf%m@&iww R[GS@WS%‘@%MWFNW&DMW WPEDCC
assayl\mTaSMl‘i@m US Patent No. 5,500,362 or 5,821,337 may be performed. Useful effector cells

o AT S R oo .

Altermﬁmpwad W@sawmmwgsw@p@w@ eg.,ina
nim ANV RN KM IS ME K i H LCPREPARE) 56632806 LdoRPKPKDTLM S

B SO i B RS I TSR E PRETER e pctons.

Prefe@N AR INRKIFHT bt BIA K GRIRER VY PuPHBFESENLor function. Examples of human

1eukoE %&Jﬁd\éﬁ%&ﬁ%ﬁ RPN LR bt natural klller ) cells,
SKL TVDKSRWOOG\V VM—IEALHNI—NT{)CjJ(SLSEg .
monoms otaigd Cﬁlésae\?g}neeﬁaahﬂs HH HMCGAnd NS ﬁ&?epfe e

EV@@V&B@IFHLM@RHSS& MC&AE@Y‘BE&'%%W Mm@é%of an

IeG %ngqpor) and includes receptors of the FcyRI, FcyRII and Fcy RIII subclasses, including
allelicalnl- el HBAkEH M RER VMV BE 608 T RERITTdcEH W indhRcE RIS Gn

w .. WI'VPSSSL Y| NEK .. .. " . .. . .
s R R OSBRSS e SRR R S o
differ\yTi@yAfy/DViSIdEoplasmic domains thereof. Activating receptor FcyRIIA contains an immunoreceptor

01 R Y’ ins an
tyr DE%%PWFMMW BN RYN SivhibiMhd T MENSREMCHY

immuaerpqeple RIONYPL IR EERRAHIER S it YRR PSSR e SR ERINT
ImmdE TR IASDIGHB): FicRs are reviewed in Ravetch and Kinet Annu. Rev. Immunol 9:457-92 (1991);
LYSKLTVDKSRV\QXSN\/FSCSVM—EALMNHYTQ(SLSLSPG( (SEQ I D NO
15).
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In the preferred enbodi nent of the invention, the V
regi on of variants based on 2H7 version 16 will have
\Vohmsanmnm acid sequences of vl 6 except at thePCT/US2005/019550

11 i.00s,., t S :
c B e kTR SR B L0 B (. oo
FcRs, mtﬂxdmaﬂlesd to elident@leld invizerfitamatass epfoinipashrahbe the frem SRgRibharein A ferm also
mclud@éthé &@ﬁataﬂece%lo@ FthfA‘Qﬂ.thQg W\I‘aﬁ& lob m#vEeHI BIGE® the fetus (Guyer et

C|t¥ Z 4 %8§ell-ned|ated
al, J. {n@mh SR TILE aeﬁKﬁfb%glpééF'fo'le A7RE8XPE cel I's t hat

ex moelssmﬁmdcfpemie;pt:mts::l((lﬂ?c(RSG;D(:’ere@rs td\i¢ abilay ofimoleaile to Mig a target in
the presertgce Bf caﬁl&%én? pﬁle l: é}leﬂngrg fTREt[ gghév%s §s)1m{1§&1%9 Eﬂe%ﬁdlg@m first

on a target equently cause lysis
compeyfentofike fomp@@pnt euem (Cipte aﬁt}oileﬁlﬁe Sq gcaéqaptg)ocfyé Forrfpgd?dd)mhﬁgognate antigen.
To asﬁ@@@npl&‘%nﬁ@h‘*aﬁon @QEDC e84y, &£, 3Rlidsdribedh YazzudveSafiand et al. J. Immunol.

Metho?gq%g%%ﬁg%ﬁ)é% %% rmgnﬁl FcgRIl, and FcgRIIl. FcR

Opoi eti c ceIIs is summarized in
Tat(lrewtB-inbibitpraratibpdiss a5¢ theva thatpedyend prfedurqraelifaagtien of apel expressing an

antlgeln ARG theqané&Zy Brds (AR %aa)nple e aﬁﬁﬁﬁﬁﬁay%@t 36bdudd frylif@dtioR of B cells in
nol ecul e of interest, an in vitro ADCC assay, such as
vitro /gt Y& cri bed in US Patent No. 5,500,362 or 5,821, 337

mentibedigselaf ‘GrdwechpoptdsieT an these fhaigihdoge m@lrdnsneﬁ enll dsafs lrg. of a B cell, as
deter%%%?%&aﬂgﬁﬁl @ﬁ)s@ gsgéyp gﬁﬁ QJ buﬁk %@ganﬁ@(ﬂlo\n We n?eﬁfatl&l%k‘ bﬁA cell shrinkage,

t ur al rnativel y
dllauerofeaanl%smeﬁ%cvlym oY Yo e o R e (Al spoptot
bodie)Nt er est nmay be assessed in vivo, e.g., in a aninal

rm tlvegaégl%ggss g%ggl%]i}q%és% eggh?e%c %19009‘0%&@ St Bbut ‘%0 006') M&s composed of

uman effector celfls
ovo i iltEcbtiprind @ frleaicd e () by BARURS R e ey chainby
one c@afafeﬁ@tsﬁlﬁdef BOA; tvhildBe nuidbed badialidy linkhdee vaied dnpngetipliceqhads of different

o%g L fl‘13u ng]}%a ¢ %{ﬁl& ght gl?a'i Q%%{%ﬁlﬁﬁ& %pgged %:%Cédl &Qﬂﬁde bridges
Each p@yy (Fb.h]e has|at 45k eusld varishls ﬁ@;@que@[ﬁ) felkqved b}( q:xBMr of constant domams Each light
chain @%ta%ﬂdbrelﬁbﬁlilﬁit oh MK (\&ﬁ]nh 8 conbEHD 0&MHES its dhet @liaKd nslant domain of the

e L R
ahgnetdommewmable demainet € hey thhint Paaqunkasantl@p qeﬁeesxﬂees e §plisypd s form an

mterf?c@ b@c&}één%@ght-cffalﬂﬁm@ ﬁe%tﬁrhaﬁ darF@leciin&ma native-s e q uence
referre

an Tileg@naﬁ%rﬁa]%(%d ?feff Q ﬂ&g at Iceér@glﬁf)%lfn}s gl%avangbqe doanams d19”er e>gtens1vely in
sequeﬁ@@uelpﬁgwl’sbodiés dnhi ere Fe@Rithe bidigRhuld spearfidityRd gpoRparticular antibody for its

partlcﬁTiP ﬁsﬁ§wevérntﬁé \Hgébﬂgy @Mt @\l'ehl‘;’ dﬁé@iﬁﬁt&ﬂﬁr@u@m the vanable domams of

atlve ['tced forns e receptors
antiogdie ol S GPEeTVAEH BB REEGRIY %llidéwmée@? SR ’éé‘”@ﬂ)’%? i and e
heavy';ldhdm Eﬁgﬂb Hcﬁha(xﬁnThelm’mlfu hiphlyicogervedpeyitsrof ?apahmiomhln#m&/@lled the
frameong r%gy%ns g;?{' n %hea £ g)lesd%rg %ﬁzﬁw& lgééxty aga flghﬁghmﬂ{ éamacun bi¥se foﬂr FRs,

Onalns ereo Act IVatIng recep tor
largelve@mnlgm B@ém @mﬁ@raﬁw, meﬁ%hetére?)leyea’vww%sglﬁ@ Wa@é&fm loops
connédfirtgl, dbkd slaﬁie E@Jslﬁfrm(né Jad, tﬂef]B sh&eSstﬁiMﬁr@ pli@spies/atibRBdgfons in each chain are

held ff%ﬁgisrslfl ﬁlgse ?pgt?f Bﬁﬁr Ifscagﬁ nt al nﬁ?xﬁ/?e%mhsr@‘ﬁﬂ% &‘lge?&%grconmbute

|t|dn nD
to thecfyrimatiinaé tie entigmrteriding G @Banthagics @ee Kaehmt al. Reapencespfiatsins of
ImmihPloA B Infers, éﬂlﬁé’ %)a)hc HEHRSerAb S NA YA BdGked JT HRAM Qieﬂlhsda,le (1991)).

Ki net Annu.

-92 1
The op%%wélpﬁ: ﬁr?ﬂfi’%m‘lfﬂ"eé glregtgldng ?l%a&)a?ubgc}l?r Eéan*lgg but efduf)af various effector
functidns, tualbas paltticipatioddfche adiP6dy388P4C. (1995). O her FcRs,
in 9L Id%gsugycgﬁﬁbhﬁes?%dﬁcg@t[% idfaﬂh@ﬁ aﬁtﬁe& l;lﬁlnfgl*ﬁtag&ﬁéﬁts c@ﬁe@ "Fab"

enc herein. The térmal s
fragmentelegrgesthe ﬁeglmwmbaﬁm& %‘E’e‘ﬁ‘i %alieSId“ﬁd'ﬁﬁ"sffaﬁm?n& [hpsg name Tettects ts abilty

responsi bl e for the transfer of maternal 1gGs to the

fetus (CGuyer et al, nnugp 117:587 (1976)

andKi mef /. J. Innunol 24:749 (1994)).

" Conpl enent - dependent cytotoxicity" or "CDC' refers to

the ability of a nolecule to lyse a target in the

presence of conplenent. The conpl enent activation

pathmay S |n|t|ated by t he blndlng of the flrst

o g, Y " o o oy s o, a o
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Anti bodi es that "induce apoptosis" are those that
i nduce progranmed cell death, e.g. of a Bcell, as
wdeb@rinvaied by standard apoptosi s assays, sSuchrPas/us2005/019550

bi.ndi ng. .of,. annexi.n. \..fr at i f
o iR, B OB S REHC Do ER PR o s and s il
capablercdl gn®hitleitg anfigenand/ or formati on of nenbrane vesicl es

( C%JVI' qle MB&KQ Lduﬁoé?@zg -n?eﬁg that c&ﬁtnk ¥ gonﬁ)ﬂ:?e' agﬁgéh ?e%ognﬁir)@and antigen-
i

usual heterotetrameric g ycoprotel ns of
bindingS. G5 "eRP EOHES OiAST SERIC BV B PifetiE 1%15fha1n V@I}%Ple (qmyein in tight
non-cEvaihiiSsociitidnt 3 i e ﬂtnlﬁ@.ﬁzltmiﬂﬁa‘.\ﬂ;e tifréd) hygdaasristae regias bf dashghtiable domain

ISP A A o 0 I Y, B0, PRSI s e

reg1omaqu@gntgpmlﬂ§dqgﬁgecﬁéw? tbé Raiibefy. HPWeYES §ValR afinele variable domam (or half of an
Fv cold Qﬂlly Qﬁ’éd:'hbfﬁ&rdaﬁ&le)f@&ﬁs spEﬂﬁbrfoﬂ'hﬁ atigerd A telaBilfy 1ClB@isiize and bind

re a tra haln di sul fide
antlg%raﬁtg‘ﬁ’égata “% é’ g’ﬁal 5 mgs £8t> one end a variabl e
d offiteei Hab @Wubﬁbb ¢C@t%‘dthb gongfanty damiaiayof te light phainand thel@rstegpryignt domain
(CH 1?@&1& nbdvg BitainC Ra) ﬁaﬁ@ﬁts alffyﬁ:fohﬁiﬁlk £200HRABh  theAdddiQBEr8 Ak rbsiBuds at the

a const ant ot hér end; the co

b O R P LA GO P AEE A PRAGH G Gpbody bine
regio _CHaB‘{Sﬂﬁst theldenignariondferefnifer Halg alwghmbm:wcystena mqj1dpdﬁ@ of the constant domains bear
at leaét IoQJHeé %klﬁl%rgupv Q’Ea!b'%%tﬁ)omﬁa&tsl lfyg\’gﬁ rc)&'hgetl] astplafs of Fab' fragments that

heav al n. articular am no
have Bipkegy st brien e, BRI PRS ohinkhpd Foaes g o knovn
b efrneaght thams" of ghﬁ)edi)eb &mﬁmﬁgldbdm&@ﬁym aesieflebyade sp@lzh éan be assigned to one
f t .
of two 8(3 ggﬁtinﬁ g&%s,gﬁlgg% }Yaa(lél)leaﬁ% glrﬁ‘?dg 7? b%%o ﬁlllii fﬂ% % cl) {c?lceé%qugrlgés of their
COHS@&#@WBIF vely in sequence anong anti bodi es and are used
| NDERRYIY oA eHe Aind Beld &ﬁl&ﬁdef)f 8¢ doyistf doRAmIdf el ieh@ishals, antibodies can be

ass1gvg§ cp fgeg%flt ctlasses th?ﬁrg{a{r% éit\\/felze %ljlor c%ssgs{]otf L {]anténg léggx ﬁDU{éE IF]G and IgM, and
covealaf fapiney e st bt @EODePh ¢4 QG AR AIEH, e a0 TgA2
The ﬂe%—%ﬁ‘mn&%ﬁhﬁ@fﬁoﬁmﬁ%&t egrebﬁéﬂﬁb Hﬁﬂif@tbﬁt@lais&ﬂif MiBodae bl czhllad a, 8, €, v, and

B N T A S R
immuapglobglés ke (el rewhr anewor k 1 eg| ons (FRs). The vari abI e
dor r@%ﬁgﬁsth% ek "s}![ex‘/" Qﬁi@(\/&!{ f@dbnds b&%sectm }Paid e BdMa® PIRG{iD8y, wherein

f our FRs, Iar tin onf.i gur a
tese LS T BBy AP HEs NP A AIP o BTG e GOVTIRISE i o
polypkidpnkexdbiatvedi tha1g; andMddmins barenabas s scFotorfermghepiagined gifigture for antigen
bindhtlgh %ﬂxba' i Jf s&tv rsgé:}{l%icﬁun 1I lﬁ?e 1*7%%50\[(%51 bﬁ%n@cl&rﬁgﬁng%zek Q'ol 113,

aln are ether In "ose rOlety yt e
R°Selle’§ aghigoorsgde-pSpepgsT NGB &P N b PRe 2?9e3d? 879 r om t he ot her
C h@thetermC Giodiedy wif@s fo emillwatitfody mtnbrﬂsnwﬂ)f twb I@igen-binding sites, which

fra nts cogle rr}seglheag/y g% :é;m%le%f ?QIFM Q e@t%d t()%% @%ﬂﬁk d@tlnam (V) in the

eq ue ces I NS gl cal nt erest,
same Bolypepigh Fieén (Mo Y OB Sishg Hiker " it st A e et Pl to domais

on thd BAL Eﬂam tﬁ@dohﬁﬁgﬂe foM&i fo %Qg\il)h)the coRpleEaRSH c&ﬁﬁmﬂﬂ' BRdtHeSchaih énd create

not ol ved an anti
two antieen- El"g ng sﬁiﬁ Dé%lz?]cf rte)éc\afg ﬁ)le% more é‘;ﬂ? i C{gr exalfl}i} %?%%%@7 Ao 1%93/ i1161;
and fbﬂm@awta? GirpalVebAcadf Sct B84, 40i014hoehs (1993)ADCC.  Papai n

di gﬁestéﬂngﬂlo&fclow Edub&si" £3scB 5&61&1&% td Mnﬁﬂﬁﬁtgﬂta%ﬁh from a population of
ant | bi ndi ng fragnments, caII

b B PR GG S CH Qi B AR OH =€ PP A Pl ar dntcal

and/of ‘ﬁﬁd tltkane Edtope, éxtapgfpptsiblavatse tlma:m arigf dugiget pgodugtion of the monoclonal
t |} Lantibo

antib&H é/’l Sﬁ:S &a%E'ﬁg%églgbe%nlg gl%senﬂﬁqﬁ'nﬁr 4mo tf q9 g‘anQasI tB‘Eél&JU‘ﬁQl tibody

ant i gen- bi ndi ng
prepasqtltﬂé shaippicaily inglide| dlffe@afrﬁa‘BHOQCScﬂf-reféqdéé%nSt 41’?’?%@%6%&1%@?‘1&&?“01’“) each
monoclo¥al antiBodt R&irBBtddia SR Aiple B@Einfidt 9 1NE itftigdnh B 2d8i06H ta thEiS spacificity, the
conpl ete antigen-recognitigg and anti genbi ndi ng site.
This region consists of a dinmer of one heavy-chain and
one |ight-chain variable domain in tight, non-coval ent
association. It is in this configuration that the
three hypervari abl e regi ons of each variable domain
interact to deflne an antlgen blndlng S|te on the

Y Y a1 .
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(CH) of the heavy chain. Fab' fragnents differ from
Fab fragnents by the addition of a few residues at the
woandsmzwsﬂerm nus of the heavy-chain CH donmai RCT/US2005/019550

momhcﬂmagl égj;b (ges are advlz_m"c%geo TIE tﬁ% ﬁ{eﬁérg %1:%:‘ ;:]g;%ed E}{]O egt}nléxgl%o %llobrmins. The
modlﬁerkﬂmononlomh'lma@htée @yrs‘tt@ iofibe anglridyl epcbeind otdinet] rem @ owbstaminlly
homdIOBs @ uREEH of Altibb BAShd RA& tJ B@Bnshkbl @ reaﬁrglg Bmd&a@m}h% antibody by any

t|b fra nsorlltggl Q{/iwere roduced as rs
part1 ar fa ?rg e JOppop rﬁl }eﬁiﬁ é)e %%iné?(:ﬁgigncB gtt %]i).fesent invention
may bdyesie bmhle'bndbhae methed firgdesplitied ysK ahfer etial i Naoaky 256:426) (FOTH),r may be made
by re nﬁmﬁﬁtwAMs (s%g héeg I}SI r%lht I\ﬁ)h@é 1@%67) theaﬂgﬂoplgﬁyl ﬁﬁbodgs" may also be

I mmunogl obul i n fTom any vert speci es can

isolated Gomphagp aptpodniibragies ysifg the Feélamusﬁ dggodhed FPC‘Elacﬂ‘iPB gL, Nagyre, dop:624-628
(199K apIdarks€} alan dlol. B (2:681)}597 iasHdor@Radpde am no acid
S € q‘Hee Igongacang{ anlll‘!’aﬁfel he?e%f%% ﬁﬂgllg {Tgé Qﬁﬂnaxpe Qlﬁﬁ])ddl Q rWJJ.norgll'E)%ulms)

tan onaln O
thh eawon@ﬁfa? lwgvy aa@f@fu ligly¢hadrsis @atﬁw% @ity erdiogplegdus to cefieprondingpequences in
antib6diBISGESd ﬂJbzﬁﬁaﬁlcﬁﬁ&pécley& bEBheH td @ﬁﬁﬁ& a@tfbo&}rula@&tr subclass while the

ti d d
remagi?er Prae clé)%fsgr@y%l eupﬁab %@%?rlhgrflcé}?%g g%; fol;ﬁes&)o équgngtgénean%go%ws derived from
anotl(ex ng:{tey gz:_kgl})ngulg tganothprg@hbody q}@or subg]%,’ as Iwgl(}ls fragr@ms ofsudh antibodies, so

long L,gﬁ%% exlﬂﬂ'ﬁhehﬁﬁt’é&’m&b?éanacﬁgﬂ%ﬁp&engﬁm g Ssel fmmeg @zra@ smmaﬂ Acad.
asSSes anti b%ﬁl es re ca | e

differ
Sei. ‘69‘4 %1 6841- 685?1@‘9??‘5 ?‘é’é‘iﬂ?@f‘tﬂ'\? pa Pl imterrst hergig ngiofe prppieed) ra%@“les
compgisiolg takiabdedotheimengerotiadingsoqubrcepedsted Ho18 a odn-lalinkud [@ihemri(e.g. Old World

Monlge %ﬁ&ieat?baggonl W&Qm gbmonﬁgy?an%lnkan%%%t-regmn sequences (US Patent No.

i ngl e-chain Fv sckv" anti body fragnents
3.69%8pr i se the VH and VL donmi ns of antibody, wherein
t h eS@nadiastn fofss o heén-iies @31, mufnePanfibddih &e (Hirherip @pibbdds that contain

mmu%ﬁ "élc! Gdnce cfex%teg E‘&F kyﬂ-hu&gl?mﬁ?{m chXl @BIJ tﬁ!e%nc;s&{]aa I’i'@ﬁla.mz ccllarvkodles are

rises ypept e ween t
humaaeﬁaa‘r-rﬁeloltuhm(reewa% p&odyhis “@elrvswhes from pAoPprEariglle repiggof the recipient are
replaell bl fetide € ndd hygmanglﬁarenga mgl hulm@f spamefs @bin6 Mo dys 6ol as mouse, rat,

rabbl% T nog‘rlu%tlé&egs]nlflnrz]ite h?ng?ﬁef p}.r%c{l) S eCI O gi¥ﬁmq¥j IIR\% gé)a(c:ljtyo a‘slome instances, framework
regiOB{TR) regdnes SFhel b iNEWPOKObMIn S pEpTa S0y SBSOULHE - huphge residucs.
Furthb:@oft) hutha@RQ ditB6dies nRl 8duPribeQesihiBlthat #04dt RE&Yin fe &Eiﬁﬁﬁﬁaﬁtlbody or in the

t b
donof g e oo R P B AR T g e
humat@edanﬁbo@fﬂnﬂl@d)xmnﬁe spbstantehlly ell @f@rﬂmstpné VL@ typigally tve, weshte domains, in which
alt or@&ﬂstﬁ:ﬂﬁﬁ)}t dll@?th@ ﬁ%b&ar{aMtlloops\{&}espoﬁy to lt’&)kerkg a ﬁoﬂ-ﬂu&%@ﬁnﬂuﬂ@gﬁobhlﬁ and all or

btools orf}1 | ow pairin 1Vfu$ he two ormlr‘lg
substgnallyall 4 f‘c‘i?é.aﬁ hopy A Ry feaRencet BePLr R giutlon(s) as
noted ab@ve CTphiueamird ariodg optianatis alSJf witl n@iphisr at isaa portion df grisatmglobulin
const!im @?E}lp?@lﬂl tpalt &%I hﬁxganghﬁnﬁl%glogaliﬂ bﬁ)&i IfLﬁtﬁer%Etgﬂsds%eSﬁ)Bés Qzezg Nature 321:522-

525 (R Ricqimnndot Mg SRS RRS (1R and e Cor DR il GEg-596 1992
9 OTM% ﬁﬁ)érsar(aﬂlg B3ibn” WL ude®Nerbin iR GCthdxdto agid tdsiamd yt anastibody that
are res pponsdtile o1 a(l)’l ﬁgeg Sglﬁ% zlihea I’FPBWTJ_F QIE: ﬁagglg yo 2%% asmlg %cfdggs{n eas from a
“comblementapiyeeierrling rekal” op{IFTIRG 618 SOt oMEHIED) -6 KD), and 85-97 (L3) in the
11ght—E}Qﬁu1|ax@aBle Qb ﬂ?fﬂ(Hl %; 80-62080l, 64 0B YAEB S 6 aﬁintvaaele domain;

xcept for possi bl varlan
Kabal o Gt o T e TG e T b e Saicenyignat Tttt
of HeglénBetizkdayMD €19A1)) pudiesthest resifuesrfrenos “hapaovariabde, lodph (e(gomldtasz6-32 Ly,
50-54 (EZ)F&hbe@@'m aghghbagm vmagﬁ QSIQ:LA £856. m@ﬁ), 5B @3, k¥ 96-101 (113) in

f'erent  anti bodi es directed

the By SE RS AR B0 L1 D 4], 19GE T HBHGR perorc or R
residiBlire 6@ yarlable-déniRCrb @ittt Mg thechypdrvagibte rekedne Esitduetal herdidefined.

the antigen. In addition tg~their specificity,

t henonocl onal anti bodi es are a' dvantageosl h hat they

are uncontam nated by ot her inmmunogl obulins. The

nodi fier "nmonoclonal™ indicates the character of the

anti body as being obtained froma substantially

honogeneous populatlon of antlbodles and is not to be

oy o, . Y 4 " .
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(1991) and Marks et al, J. M. Biol, 222:581-597
(1991), for exanple. The nnnoclonal anti bodi es herein
wepewsitkocal |y include Chl rrerl c" anti bodies PCT/US2005/019550

[ nogl. qbul.i.n 0
TR LB e DB o Poriebfied ' Hefeotpagus moeute,
such sekyi@spondémg reidibences in antibodies derived froma

P aM b; goﬂxlteﬁ'r anfbYa§ is O nSb Qﬂhtﬁﬂd iR s€haldfdli deél'l}e%ered from a component
anti bo ody class” or. subcl ass, while the remai nder

f the
ofits Ezﬁlglill ﬁy(wgynqlegt |(}3€F}?1P%?OUWQ3WS eﬁats HWI eaﬁraﬁgen{ e materials that Would
interf@©Wile&RAcd: trghempeptemeesr thaundity, batkhaysncthés énzgibs fiomivnes, and other
protemacggulg gxr n|o§ Er%t%ingc%oug Ecilv.F&% fcg'gd Llﬁboﬁﬂn% tp Gl aﬁ[’%wg Ye ﬂéis(l) to,

ment s O SucC
greates @am S gbyasighte 9@%@@@@%@ deilewy msihod ap reost proferably hore than
99% @Gﬁeﬁg‘ﬂt toy to(ahi&ré%&ﬁiﬁﬁ&nt Nobtah,aBidht, 156ckidudydf NieSBifal ©f in@dnal amino acid
sequeefﬁ:%%sre Nga sgminln% ualseeqélena UrS 'g‘f )Stg)' 1é06n%80%% el?ygrf %DI(S ﬁ%@é&e}dar reducing or
nonredypinig perditipesasing@rompoid bl Oremﬁfpmlrlz isitugr stedtr ilseloted antibpriingludes the
antibody)} b B Riuldh ﬁgynmgmﬁ 4L AT legseéde \é&ﬁboﬁdﬁ@m@ aﬂ%@dﬁlﬁmﬁxﬁl environment will
Suc

not ber Iﬁggx}&som%imlg )1}?]%1 \é&?]aé d%t%g Bme%ﬁg%at ?eg'st one punﬁcatlon step.
C OAStujadt* e mmmwenm@en(ew Reh ewjectifeligible 69 Beaft@®) for lupus. For
the p%@?élg%%gﬁ %gch ef1£l§1€@1b3@gt 1sr3)99ﬂ:1§ Mn&lﬁmg or hay&f)érfaﬁ‘):d one or more signs,

l'es are chinmeric antibodies that contain
sympiomgiofefer g}é)ﬁﬁ@ﬁ %féupa%qr he,sé;aenfdllag?ﬁswdrﬁthm?% Whether for example, newly
dlagnbmfw@ﬁs@bhﬂghdﬁed wihfa né faréyosdhropiaally stefoidrigpendeeitivith a new flare, or is at risk
for deva?pu%%g)luf %n"é1 !Jli]ec a&n@%ﬂﬁ% rﬁ’%ﬁ{)ﬂhﬁlﬁdll& Equén%e@ Q% one who has been

resi qQues yp ervari ab
screeiped §ir st Lot isETape 20 s91ls oF igfsregrog diSiBg Argey e piospivodics,
such & tﬂbyd}@feu Bdléva h&eifi agdaﬁﬁboagfprauﬂmﬂ rslaum qS{NieTeBS adetBdbly

quantatarhve ng%%%%s u(s-,’\uch %o-gxggo%ws ass 1Satecé 3/%1? e - Fc?e nWA& aatl-double
strancbépbla (dspNA) ﬁb g@m%n Ah@ptaﬁ@@sr nbﬁlrualﬁWAlr erRbpsPRqHRA Ab, anti-

ribosdn@SP Abl@st- Pzaﬁ/ss Aephuime Abrasun@gl.oleul i n are repl aced by

corre u n reS|due

DS TR IR G B AR 0 P AR P gporpgiod or2)
recurgyts of appraginderef teplgoticapidpinenr Seaft-folddutyeasgin rinary preteid oy paseline
protei!?hﬂJ I>b10é3y24 hIsh)? 55%0{3@@ Hrh&dd 1. %§1u1§hrs GepiREland &a&{éﬁttehéﬁlhty may be

rf or mapce. hunmani zed

fine anti Yy P ral
“’V‘deﬁ"ﬁil ProRgpirif ? ?,sgﬁ%\c‘? ygene %%?5?&110%5 F@ o IEXW °dt | east
onBjagmkiglofSY.p imaabd agcotding, to suarerit Alpledcar Golizeae Rhéumaiplozc(ACR) ¢riteria.
ACthQ Ehse%&é%&r @Q&eﬁiﬁéd lb% ox%lﬂnu&flsléshﬁptﬂ M@Jﬂ’ﬁ @Eduﬁ‘de?LA(ﬁ')@pﬁ cntena or two

rrespond to those a nonh- human i mmunogl obul in a
BILAG B g et e Peplp 2a§1>mf‘o%gni REPRERS: o PReTiigaiars gied ip hgnose
SLE imamalrfromfrmmagl ‘U RelviedSR e At ehe Cixstfepion bOSLEFR th Rheum 25 (1982)
may bsc’elilx%% 1|ra£h| fJ aQ{aﬁ)onf e'lﬁéeﬁsdd@c%\f%h o Fg raﬂm{}hc% %ﬂo%ﬂs&tgﬁgéﬁch as

rlse at east portion of
reactlpmwégqncmlrmam @eﬁ@elmen% g teicas iy ﬁhﬂbfaqhi val gy gl a5 oet i he
nose &mﬂﬁ dsERH s Bretriki€) suckr @ noh- beilhﬁi'thldﬁ tirdbibifg tvd @Lmk® peipheral

JOHltSRa‘Ehﬂ?Sén %@lﬁﬂ.&%}gﬁ% %@gﬁ% > 2 ’5 a il d @ﬁ%}c}egg?erosmggleﬁnﬁs or

penc@ﬂmsumnal diRjrdsr suclpas 5@@555{9@0(6111@9@9 unnq‘[%ea[eyethmO 5 gm/day or 3+ on test

stlcks) M?Eeﬁ@&' ARl (Q)n&rﬁlgﬂ eﬁﬂlenty\&bﬁ%dlﬁ%ﬁdhetﬁﬁﬁ@dnﬂ}’oﬁ WHit€6eBs 41d/of Réhey
am no aC|d resi dues of .anti bod

bl G P BB YRR S A R S iy BTy gy pvohosis n the
absentE&fidMpPs & aiafpbiolis disurbamn® tlatirdknbes fodaressutlr affasta and hematologic signs,
symptoﬁlg MPLEIR! g&ﬁgk .&{tﬁ! %E&Jl}% DSk Jr RO Bk (%te b%ou& Sel&lv 4,000 cells

I dues and 89-9

per cqbrcgmﬂm)eﬁra PriveRheeain Klass @%ﬁ?qq(lwaiow @5@1%“@% @5
thronﬂab@ﬁopenﬁr(ﬁss%n 160204 pldlets per tube niidigiyr). alnaletkopeataiafidily@phopenia must

domai n; Kabat et al Sequenﬁ%s of Proteins of

I mmunol ogi cal I nterest Ed. Public Health Service,

National Institutes of Health, Bethesda, MD (1991))

and/ or those residues froma "hypervariable | oop”

(e.g. residues 26-32 (LI'), 50-52 (L2), and 91-96 (L3)

in the Ilght chaln varlable donaln and 26 32 (HI)

—_eN - 7 NN AN A ya
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interfere with diagnostic or therapeutic uses for the
anti body, and may include enzynes, hornones, and ot her
WOROSARGKITEOUS Or non- pr ot ei naceous sol utes. | RCT/US2005/019550

referred enbodinments,. the anti.bod '
be et o gV ERT G i TV B TR OB S PG S e
knowl @tigtued in tle tyentidras doolimiyed ethdyodgns,apoptonss or ofhesifdiqagls| of lupus.
mrﬁeamﬁln 19 %Jpcyhew&& SRl o ﬁo%)thefr@e@c Q%&ﬁana phofiiyRERNE plmntanve

obtain at |east resi dues N-term nal or |nternal
measygep; & @sg&naedgé%gwe@m&w}e thess a]&adyawwﬂmuﬁgs wel} Bs those in which the lupus is
to be §1€€bﬂl€cﬂ Hedte, thOfubjed naf MavéRDeneded 3 hbgingSE}Suﬂaé\GEnaly melgedisposed or
%9% &n% or nonreduci ng conditions using Coomassie
susce%t ¢ 10 the Fipus
preferably, silver stain. |solated antibody
| nél"syale@mt piduraiis piyoepyLid pheramenongr denprry fsghasiopehin structure, function,

or serfS&oh %xpeﬁén@&i@;y@fe sﬁbﬁ%&ﬁaﬁd ﬁm&ne@cma@a@mt of the anti body S
n a o g]?res%?%/‘l‘o ngclggagamgﬁ%t rﬁ%eg to an.a ung(éﬁ%er tbbé)f‘l A zg bs e’f.'tje’:ctlvey for preventing,
amehblemtormngﬂhﬂuﬁuscat ion step. A "subject" herein | S a
hu by @ip%&§ re%ﬂ@ E(ﬁlltalcﬁ(mth%y&t;osﬁﬂé I8y t%Jntﬁﬁoﬁy Fdrdiih Qﬁe%r fnfe doses
erein, such

treatnment far
i o) e PP SoBridet RAbent S ERD AR BRETHG bo Hidgne me orte
fixed emy&@uiaemmﬁdtemﬂeomthﬂpﬁned sfiegpsyre, sychpt, fonexample, oot deesrweekly for four
weeké V\#‘}I %{ﬁ&geg Ee?)argtfed IL}HHM? uggrva'i] 8’1%&? Pﬁl?%a%g 'ﬂ%ﬁgld M& Ehula&ﬂ? Qﬁ)osures are

or exa y. di agnosed, "previously
“?“ﬁﬁhgh%%%ﬂnﬁf@ﬁmﬁmﬁ%%WV#éﬁgaﬂB el’éhronlcally steroid

d e&]l? qd e mqnoswres&&aéen "%g gsb% erei t%r a%iuncrt Ith%llrér%y fers %o sr,lbstances that act to

devel opi opi n reatnent o
supprepa gr ook fhe rpiung syBiem pﬂb@rﬁ%ﬂ#ﬂ@ﬂ&?m@rem@wn@o Thiggoulbiatinde Fubstances that

suppress E}%&'ﬂﬁ grofi&bﬁorﬁ h&%&&@ﬁte'oﬁ%@ﬁr&s Qi f-antideh brlpfeididn/ @ nfedR2K MHC antigens.

Examg%i cg SIécﬁtageBtS ach éeeZe ne d %gsﬁ%gtél? )(and(‘iL%es ?see ﬁé: l\El%ent No. 4 665,077);
nonsteroitid amtinfloouiytory ﬂwdsu(MSAEh) gancigloge Sﬁsmhlmlm@lwmoatcpl@w% as mﬁ%ﬁol or

aldosRFof, %tﬁ@laﬁmﬁ%%&rﬁs@ﬁdh\éﬁé 6&0105?956'395’6 Wlt&%ﬂlpoxygenase inhibitor, or a
aut 0- ant i bodi s _associ at ed th SLE are an %
el A PG HOUL ST PTL: PRRCCAS BN B A e
alkylafibg agauit suelnas cycdphosphiafpie boineopytiot;dpmzolliapsone; glutaraldehyde (which masks the
Nﬂ{c%gﬁéenspﬁ%s‘éﬂ'&h knﬁhﬁaéﬁt Nodido r6hiboa§9 E@Jtypﬁ’: Ao diB Y VRO hnfigenfand MHC

Soun g AT A 53 oA i SRty PHEoidastogs, .
predoi¥odeluinéthydprddnid@ote ang @k artethasoas; dRydrefolate eadnataeeiglgbiors such as methotrexate

(oral gr%@b th%”n?s h?ofro 8&@({}191% IS&Ifa%iMd}glE qaﬁn%ng&e %}Okﬁm §r cfyfaiage receptor antibodies

rease n urrl nar pro eln wt asel’'lne protel nuria
mclucbnglanwezfarowlghambeta@r HHERRR bl AppEor pecrys factogrpiphe antibodies
(inflibBRM Y hdahﬁumatbh @nti—TIﬁailﬁlfB Bhm@bdhgditletahetcpt)yBiti-thBor@btrddB fre@dbeta

antib«?d%ets %atl 3: of -e tnI—ZCam]‘;P_l)? & anilqE Brecg (T!OI‘Qthb[)(ﬁ réanL E%Atl eafltg)‘féldlggs’1nclud1ng anti-

CD1 la@mmC@g«S angbasiss; raetnmmep@@me@mlqge@én%bmmwﬁw% g3 T
annb&dﬁ%}efe@arblytaﬁﬁ Cﬁ?) o¥at- CD@Cdﬂ%ﬂ%ﬂleMu%eﬁﬂé tdARGinBY LPAS binding

domaz:nr(I EO;]%?%J)S@% lﬁl%l’&i’lﬁé&t Iﬁ;\éll)tt% ﬂjgbesfa gtreﬁt&loggse ﬁNA or DNA from the
host; FR$06R L61243; &mmpsguglnsrapwmpﬂbm; receptor ¢k dherrer pln &S EatrdNe. 5,114,721);
T-cel%%@e?t e% AL ANBARE et%'f EScéﬁc@J% edd. 539'(199?)61@7091@9@1294 fﬁlk%a% Nature, 341:

0-1

Criteria for Classjfication g%ﬁ
482 (Rt 250 PYBYP e thé“"f?%?ﬂ’*ﬁf anpoggies &R0 la°§) et THPer
t hensahifektatoxitl ag6:0 aslusedisehein 6ffrs kethulisah@aldt pkibiclegevents the function of
cells BH& tf%ﬁs%sn elst'r:ulctYolnto ceg u cllﬂf R & ﬁl?&%&efl Q(pmél e ?aldBLétng]igdtopesk(e g AP 1% 1%

I ncrease In

Y, Re%fﬁs Re'“obmal’, lélf G Br sndsaﬂeqqctag lserpn,ewfslfu} phepierprstis agsnts gt fopins such as
usual ly painless, arthritis, such as non-erosive
arthritis involving two or nore peripheral joints
(arthritis in which the boq_s around the joints do not
becone destroyed), serositi pleuritis or
pericarditis, renal dlsorder such as excessive protein
in the urine (greater than 0.5 gm day or 3+ on test
sticks) and/or cellular casts (abnormal el enents
derlved fron1the urlne and/or mhlte ceIIs and/or

o - . o
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known to induce it. The invention is not limted to
t hese si gns, synptons, or other indicators of |upus.
wODowsatesnt ' of a subject herein refers to bot RCT/US2005/019550

smallr%i §\3$ %glglsl o?.ﬁ%zrge %ﬂ%{ r?%téyg ?08?3? ?fgwgcé%l laﬁlt af aﬁxt (P ! ev%g}xgntl or Eagments

theregfl ready with the lupus as well as those in which the
| uﬁu&eﬁnoctzhéré%ethi@ agth® Ys%@ﬁ&qcal éﬂﬁlﬂ&ﬁd usteﬂﬁm%ié@eﬁtﬁént Sﬁyncgaﬁﬁamples of

chemﬁtt?%%r%@b aa g f?@?@@ﬁéﬁg%a“éu@as @E@Pt@sﬁg}% XKAN@%%%SWPW@ alkeyl

sulfofes budipasusufarimprosuifahiagd giveniaeriddine such eyienbdupe cérb@pane,
memtettg @&fmt%f ghﬁénntt&et Hrgiqneth?fz{ﬁg%h&&aucﬁlﬁmgﬁgé oelethylenemelamme,
u ec an I N

éri ence the s catrve of di sease,
trietylpprghosphgremids VOB PRAERRId g e By PR g Especially
bullat@din 408 BulRBERISKY cabpBthedib(iRulliBEthe %@thétid hnaliz@Edkecdn) bryostatin;
callys?au jlodSCS {Og,la, mcgl mg 1rts tdgz% egon:;i?gzeﬁersllg l %&ze?es% )s(@gh;e%craélggggesl);ﬁgptophycins
(paﬂiamﬂw bmtyphh@v bnd cryntOEhyem & dalesteti; depsamyiidirichifliag by wathesip epalogues,
KW-B 8PS IcBATOf1); leleiBer&in; @eﬁ&%ﬁstaﬁn Q@&cotdﬁtyﬁb@bﬁglsﬁnﬂ\@%&n mbEt&ds such as

n at one tine
oGPPG PRV RSy AT O Db o G Bip gporetamine
oxideswidrbrhiwgde, fglphabir.anyrmbichip pbendirsiae, weddihystifiegiroffsfupideyya@i goustard;

mﬁosq{eas SR ag&ﬁﬁﬁt&%&é&:&gﬂ ?J\l{enﬁstﬁlb 'ﬁndstme %ﬁﬁﬁl‘meozfnd ?&lﬁ%ﬁstme antibiotics
3-17 days._ Initial and later antlaggh%@ga osures  ar

such S ARARUTIHONE b AP “BERF T pfcaicheamiin
omegdie (s@aé, k.ghsgrewChek Ivel. E£ Engl., 33MMRIAGS (1pPH)edemiein dghding dmsmicin A;
bisphBE%ﬁo(Kat&egugﬂ 4 cfo@trona@ed Lﬂ“@gﬁet'anﬁéﬂ? Es%&%l ak &E&Ez&ogtﬁm%ﬂgﬁ$ﬁ% §L§1 related

to suppr éss or mask e | mmune sy st em of
chromegiofl nisimARtipti ey cramepbrTes ?flacnt‘rﬂl@%ﬁwwcwu&&@ﬂwm sserin,
bleon@kibﬁ Ea‘ﬂﬁhﬁ)ﬁﬁcﬂl hﬁhblcﬁru p@ihﬁ&ﬁycﬁﬂiafﬂﬁioﬁlﬁhrpﬂﬂdﬁtﬂiyblﬁlﬁl «dactinomycin,
daunoruomﬁl(n g%&%@ 1o o > SRR I%E;?ucﬁlg 1&&]?1”3(@ c?&gr[lﬁaﬁ &Edilngglorpholino-

gens. age nts
doxombigipy cmoreorahowu @xm ?tpmcémuwpwblap ﬁe%deetsvé@wty@cmhﬁmtwm
esoruDiBin, idhrfBRD, Q%Jellomﬁﬁﬂﬁlt&ﬁ}@inﬂﬁlzh A lﬁﬁtbﬂnyl‘jﬂ ¢:] Eﬁ'f&fpﬁefnyhcdblugﬁ galamyecin,

ohvorg%c&rﬁ pg@gr%:g]t li)o?tlu m}%}ﬁl éﬁ‘rca%glg recft)lelam cin, ro?olrgl‘i):i\' I c % Ior%{;)nn s%reptozocm
tubercidjm mb@ll@wmowmezomyemw&m@mge suplimmthp@qxate gnd 5- ﬂuorouracﬂ (5-FU);
folic Rid ahﬂ@&éég;ﬁ‘dﬁa§ &nbpidin RhditRfrexa® prefoptefihl &Qﬁeﬁﬂeﬁ&epdhﬁ&ﬁﬁlb &lsuch as

onil st ; ur ne. ant oni StS SU a azat hi o ne
ﬂuda.ﬁ,g.&eog rﬁ%ﬂtog Ig%)ﬁe t?.%&ﬂgjun léeﬁn cégs 515 ﬁia P éh.neh azacmdme, 6-
azaurgling,| caplofus pitashigediddoxyoridiog Wﬁlundane chasiabiod, ﬂormacp@oarérogens Such as
calusglloh{st %ﬁ&s@ﬁ&&@%ro@%ﬂt@ E’blﬁ@éﬁ@ r&ﬂﬁos%«pteﬁagdtcgl@r}%i—a@&als such as

eSCI‘I Pat ent antj-idiot Pl C
amincg R BT B T OSSN G A A PP UK oot
aldopﬁc)éfiﬂamﬁp giytosidé ammblevutinicl 831(15 EmlhrataB amgsd¢ring; bewhtewit) bidmiror; edatraxate
defotgm}il Q%QJIJ&O&EZ?GE%edﬁfO Hﬁﬁﬁﬁﬁtal: %@é gl e%@tﬁ‘l ﬂg Sto gl@cug gallium nitrate;

pre ni sone predni SO one, dexamet asone,;
hydrogyspclprsings lawéa%wwglém@sﬁ?ﬁh BY tl%ﬁagﬁ@&e%awtocms mitoguazone;

nutoxﬁﬁfoh@tnbﬁ&iﬂinel ﬁtﬁ’&eﬁhe wntﬁuhgﬂkﬁﬁﬁ@ﬁ&}ublcm losoxantrone; podophyllinic acid; 2-
Zl.ne,
OR . .
ethyllgﬁr[ 12 rgcaa rale‘(l: y%ﬁ§® %ozyse}cg%arel&tcgrplgx %ﬁﬁurgl@‘?o@ucq El.(lﬁelheg ); razoxane;
rhlzovamtsquﬁrm irbgsroomivg) tpllrvazonwb@i alamelrone gadrichlatoiristefipeiss; trichothecenes

(espeé‘lﬂfy"r' A b rvexﬂ@ﬁ{n% bopidih ACh@mpabid) Aurdiih; JMaekin Sdacarbazine; mannomustine;
I Xi map or adal i numab), .anti

mito (}’fﬁ‘ﬂﬁ’&% pribéotﬂgiﬂ,#%'&)ﬁlflﬁ aral&?ﬂ%de ?lgﬁbq’"? ﬁg kgopl&ogﬁ)%mlde thiotepa; taxoids,
e.g., TANOLE pabigtdxel (BrididlMyetis S guibbaitiledysRrimedtami T ) ABRAKANBU Hiregophor-free,
albun@i! gng@@etréd n!nl‘opg'tu,rl %B‘aﬁcg chiﬂgg AA?n%ncaﬁ %brmw&c;l Partners, Schaumberg,

odi es, "I nc and_ant| - CD18
Ilhnoah eqd%aﬁO&kE@ ﬁwqewtestﬁimgrt’wlﬁs dws Aoy Brapaeh gfgiepbucil, GEMZAR®
gemc@dblnk;-6LliBEIREEEY inercfplopiib; nitthoPe fte; blatiitini daal6gs@tch apdipfatd @b barboplatin;
anti-CD3 or anti-CD4/ CD4a anti bodi es; sol ubl e peptide
contai ning a LFA-3 bi ndi ng dormain (WO 1990/ 08187
publ i shed 7/26/90); streptokinase; TG bet a;
strept odornase; RNA or DNA fromthe host; FK506;
RS- 61443; deoxyspergual i n; rapanycin; T-cell receptor
(Cbhen et ah US Patent No. 5 1 14 721)
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Y90, Rel86, Rel188, Snil53, Bi 212, P32 and radi oactive

i sot opes of Lu), chenotherapeutic agents, and toxins
\Veumbnamsmall-nnlecule t oxi ns or enzyrlatlcalchaﬂmzmmmuﬁso
vmblgs?m?_, ?IS t %%cg)o%l??e ?), 1fc3&ﬁ911%ﬁ ml{% g{)ﬂg Igfglle ageVE?hhgiI@p Vinorelbine;
novamme@absmm&mm dw@ﬁmn mqnqpﬁen,wl tlh@ﬁlton%ﬁﬁ CREh b égpoisomerase

mhlbﬁe&m hev®, &ﬁuofo%ﬁmftoﬁ%ﬁp@mo; 38138 Sict 43 6dticiSacl ktcBividdind
gent such gs thiote

pmm@?@ﬁﬁ AR S ercidgy o FWQJFP%Wééggzééfh as busul f an,
I MAso $dlufied i thia Aetinpiop @8 eitifl@rmond 2genis thatpetsto sgdite @rgnhibit hormone action

on tuglgﬁ %\#ﬁ OPdei-e £e9§’aglﬁ de%hvew&{n%@gﬁ@r'mo@ﬁg?xy g&%ﬂ%)a including, for example,

eni mnes an amnes I nc
tamogjfep I(lgthgillﬁg MLVM@W@HWIWWélmle&nG 4- hydroxytamox1fen trioxifene,
keox{fénke G1vY | BINE Bﬁh@ﬁs}ﬂﬁ@ laadF AFESTON® toremifene; aromatase inhibitors that inhibit the enzyme

aron%tgsleﬁ\%htrl]c}ltll)(ffg ntgst ers] h}%g Qt?oqlarqole agihelnaﬁ égltds such as f r e)§/ample , 4(5)~imidazoles, -
nnnb&lmttthmaleall\ffﬁ%@cmghsaplaeqtmABPMAéﬂt%ﬂfpm@stah@&rmestame fadrozole,

RIVI@DR@ Ivi:&@%o[égFﬂm RirbBlel £d ARADENS ahaamblecaamm_andmgens such as
a

I |1, [ 5 Iud n
i SR S e S 8Ly T 002 LR MLOGL & 13 ot
nucleasidd oagm)laloghraytpbr@pbiggemuqlsot(dppamamcelmﬂsahdsyth@nghpmt@phgssmpf fenes in
s1gna5ﬁﬁ]éjpaﬁ1 dﬁﬁm@f&' iR atBdrant 641 p?(ﬁltfe@e;ubﬂ] sucl hkoﬁ)ﬁé %ﬂs I'll’KC-alpha Raf, and H-Ras;

(inclu the synthetic al.oques
vacm@| sueﬁtm gene @?rthﬁcg}naso oF]exa:B Fr &1&%‘@??}\1@ vaccgle LEUVECTIN® vaccine, and
VAXKDE® e@cihe PBl(DIEEUI@E@ﬁ@-E LHRTOTEGHN® ogesomeras tl drhib§ors HBARFAIX® rmRH,;
and p%l;}mggeétm%wepta‘tﬁmaﬂg 5@(@ rl)@éérﬂﬁrves%l? Qiygp‘éﬂg §bl3t115a m de,

st ranmusti ne, Ifosfamd chl orét ham n

o bt EE EReHen S o é%ﬁela%ﬂﬁxfarpé%m%?l?a&é by ﬂvéwf}mpﬁﬁm it etpp another
cell £ hitdﬁ;elhmiﬁ Bﬂﬁﬁh&rExlaﬁplespif edh tymakibd d‘ﬁﬁym}ﬁhbhﬁ@,ﬁﬁc&m, interleukins (ILs) such
as ILUIh ﬁcfa ]LrEUEt ? 5194 fIﬂ? tIL %Sljtﬂ ﬁSS fLu& IfL—?IS ILCﬁr Hyﬁt 411!;]1%01‘ necros1s éactor such as

rozof ocrn, e, ' ni nust

TNFrogpn TNFiBiend gt Polypentigp Betpie @clgﬂwlﬁgndt@félg@ﬁ &y ﬁéused herels, the term
cytol@fdlincRii@tptofetns {8m nGural sGdbek Sﬂ’ﬁ)ﬁf&d&nﬂmane&ﬂ egliusl ahc}fblologlcally active

equivga%létis otj’tll}saﬂﬁrttlg%sen am{l?lkjtn %.1 aglél}/]n e?caﬁ% &iegigm%gléwle&l?é éntities and
pmﬂ@@@@ﬁwywmdyﬁbﬁmvwwmsmﬁeﬂ@é@m@“dynen1C|n A

bi $RNESPRGRB Sotersib fdlyRSIdE h&ﬁs&n ah h ar@ébn&&l@%E@&éd%iy @];andular organs
rzi nosta hr onophore an glat

wits B R R (6 BT N T R R BB Bn Sovis hormone,

. N-malgéradivmangrsith sgrmeret and bempre igrowthehotuivna pyrathyioid boraswer thyrexine; insulin;

proulpdlﬁquﬁ{ El%relaglﬂcgtblc@ﬁ&y& h&morfé?!u@kpds %lﬁble s%ﬁﬁl%ﬂé(ﬂ%hﬂF SH), thyroid-
carzl nop hronp CInIS actlno

st RSP CISH)- serbIPEBE Lyione LIS Bois. R feciogep aigafe gepadotrpin-
assoofRIRIp AN Inhibin) acthaix @ruliddiag-inhibitingr@bataitangnd thrombopoietin. As used herein, the
term Q&Q\ch g%o S lﬂlgﬁlglﬁtﬁl‘al s&X@e@ Q:Blnlng&t gﬁ)éﬁfu}étﬁh@&&oglcally active

rro XOor ub I Cl N, eoxy doxor ub ICIn
eqm‘@bwf ‘Efb‘ieélﬁtﬁ’e SERBELSTRIR, o %ﬂl&twﬂly prRdPeed FpadALiopfe entities and
pharfidcbyHBaNG bdd&ptable Gbtivavedtintl @dl‘t‘y’fhbl’ﬁofc myc ophenol ic acid,
Bgrq'glnsc I "%1! Q/th fgcler'yrgp% ?o pr(?féuéfgl%p rgr%{e grthP ag& Elucgn%rc elxglhple hepatic
growdit frtptfibroblest arow@dm,dps@ulw en@ﬁvelml afewth fagiors @g‘t/qagr@fn‘h factors such as NGF-f;

plateBRdetd Globin 1R traRBSRARE %ﬂo@vﬁ&acﬁ)&#{iﬂG@@ su@i?zts h@'FMQ%@TGF BNkulin-like

5-flu rouraC|I ] anal ues
o hiris AT oo s R e g ono . and
and cplany-mmamlf@@ss (6Sissuatsas flacroidip g KISH Y-GS Flyerwdqsitopasrpyhaege-CSF (GM-
CSF)t Qld @J&@cht@ 1@5F | @b@@ugyas@@hmﬂm {shﬁigr&sth 200} RGeS HG S m natural

azacl I ne - azauridine, carnofur,
sourcgmr dpx Belcﬁg)maaq celéma Fr}ddailqllcglcalgl@gtva F%lf‘vlaldliltﬁ%f the native-sequence growth
enoci t abi ne, floxuridine; androgens such as
cal ust er one, dronDstanoIonquroplonate epi ti ost anol
mepi ti ostane, testol actone; antl-adrenals such as
am nogl utethimide, nmitotane, trilostane; folic acid
repl eni sher such as frolinic acid; acegl atone;
al dophosphami de gl ycosi de; ami nol evulinic acid;
eni luracil; ansacrlne bestrabu0|l bisantrene;
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e.g., TAXOL(r) paclitaxel (Bristol-Mers Squibb
Oncol ogy, Princeton, NJ.), ABRAXANE(tmM
W(memsuphBV free, al bum n- engi neer ed nanoparti cPeT/US2005/019550

factor3 mc Jél%a % L 8‘%‘0%& @Pngg clre% %ﬁ%}i oller(_:]%le % 1ecs?1'1r11 E%l—%%% %Elt(accjegtable derivatives and
SaltSE-:IJQI)@@ﬁ axel ( Rhdne- Poul enc Ror er Ant ony, France);

chloranbuci | ; CGEMZAR(r $ g) abl ne; .6-thi oguani
rre RS IHh e & e B e A 115 Plge ﬁﬂlﬁP%‘h‘SI"B‘ﬁ £ g Biespepd to he
extracdllglpt Bettiixandiiy @vdwdbmpi/aabty nf oelluby liastionss8¢h 48 vauind heplihg, cell differentiation,
homﬁé &gﬁmﬁ k&l@ aL&‘/%(R)I& S. Thﬁié%g a?‘tf of{lma%@ Fag{l]ﬂr ch)él"flguhgs%g?ecenptors that are involved
I he

vincristine; Vi nore novantro
in cefly é?fﬁaffélglﬁrd@m@ﬂ%%e}lé%wém@% Rt eelintegins Bt eftivp ransmembrane

glycopeit@obabunitdg edllelt Aiha bl betbFkt drk fontcORNSOITRAdATRe d1fhh bdbhﬁu@ Bll share some
homolo to €ac Odthed Iasf Aol{t%rbgg’g g;lmr%l rer}clact pl? 1S zﬁwegys congzn one aﬁpha c almdand one beta
Liggh as retinoic aci i tan! n

chaity Haprrigs @ubﬁ%ﬁdpha@e%e”ém%tab Aéx&lﬂbstal 5EAdstc. 45 used herein, the term integrin

mclud@;pfoVeﬁfs Y8 Sat@hl sGuRs &fﬁohh&:oﬁbiﬁéheeell&lﬁﬁé ahd ISR Ty dcBveleRhitalents of the
I nitlon, ar

ant i - hor pona s that act

st AP B PR PP OB PO P ol gty
accegable dedativeogdnalts adofs el ecti ve estrogen recept or

modul ators (SERMs), including, for exanple, tanoxifen

(i hed tbecnuwgsem%mrrnycwsgﬁﬁw 1) (TN-2lpharefes g a human TNF-alpha
moletildoptidrg e amébo hyidlsequeydeastedirbelin PéokicOot bk, @re, 312:721 (1984) or

e onapri stone, and FARESTON(r)

Agg%‘ga?g)rﬁ} f‘%ﬁe%bgér%%r%%se inhibitors that inhibit the

en wmammwe heréi isGia ageaghat ahBfs, RSERQYRR, PHiQ6HGT ion of TNF-

alpha %egirgl yfﬂc gﬁg ’ am nlgha} e?uﬁ?sifr%infa 1e s’r acﬁ)é%A l ?pres of TNF inhibitors
speciffeafip sanmblafa@@mt g etQAR&VP@Nﬁ({E}@emEmt? SRFMICADE®), and adalimumab
@uiest ani e, fadrozole, RIVISOR(r) vorozole, FEMARA(r)

| etrozol e, and ARI M DEX(r) anastrozol e; and

an Ekangied pgenas-sadifhingstifrheautatividdes” oniPNMARIPY” dhelude hydroxycloroquine,

‘ sulfaglaglﬁé Hltelﬂgﬂegﬁe lehﬁﬂﬂfdglekaggceptaﬁﬁlxgﬁﬁ %ﬁlﬁ lofapand %cﬁeﬁlsclus §1§throtrexate),

troxaci t abl ne 1, 3-di oxol ane_nucl eosj de cyt osi ne
azathé?ﬁ’é‘l‘eoﬁ‘}’em%lﬁf“f%’e‘%ﬁ]ééalﬁ I(qr"d)o BUE PRy Eams o) Pinp g o S}Osf’onne
stapHyloeex! privain Al imhindbdsorpXday i0deding3al6 bndyeresves thesofgural i ng

pat hways i nplicated in abherant cell proliferation,

s u&rppdes of ‘pensteridphgnisinflppamicry ¢ihgr, oRAPAIDh¥e detrgalicylic acid, ibuprofen,
naproka; HdBRShabikl GHlinds, tg188Er, Inblediadyi\vad SritdiSes teRbE, @xanpl e,

ALLOVECTI N(r) vacci ne, LEUVECTI N(r) vaccine, and

VAXkdD{piey of) itegiimpatagREIOEWKbI(es") bereinlinciide nIRACHREEANY, sych as efalizumab
(RAETOROY S Ge§ ax;aﬂébﬂ:rﬂom GieEntec A BAREIhIAL ﬁlaegl{n%odyadﬂg'i as natalizumab

har ngceut j ¢ accept abl e salt
(AN ﬁv'ﬁ‘}%{é‘ g‘Pm g0t dpreY° gﬁ%‘\?@‘*ﬁ@}?& g‘i”é?t?ﬁs‘ 0RT F7840):
phenjlglardnegeivetiec(W@2003/FQT09, FY @2MOD/28330, 6V @ 20906309 and I VEO 2W9B153926),
phenﬁ&gﬁ‘un@ct dcfa '&e&v@t@z{e ({Qﬁf 20@@’ I(ﬁ@gt Jﬁgﬁm&cﬁehlfatl@e% (W 6t2€d 198 L’}3E !pi%f)anow acid

ators. such cyt oki nes are Xl
derivatypsf I %90/37%) Wlﬁ ger(vptLv§5 XX@QJ%(}QO/%ﬁ)LsuIPsu 'iegplfen}é derlvatlves (US
Patert Nos26 671713358and B,B484463)l drothatic lathédenlzduvc%,(m% Patddt Nd. 6;369,22b) ADAM
disin Id%m&'n% We es £U§12(}O?ﬁ§{23&g%nu%séle{s to da epqlfav L %#Jltgehl ﬁgﬁ’ 633?%5& aza-
bndgtdlﬁcyalmmmomlﬂ ﬂegmdeS((WQ)%O?A@ﬁ%@@ herein, the term
cyt.oki.ne i.ncludes proteins fr m nat ur sour
frE) r‘i‘°§i¥‘6 ﬁ‘grﬁf“& P° oL ¥ PR ?fd’r Sie %Q?CBEW V%%%‘f?s%th the general
cheméglsirncaresd tstsroxda‘» thit lémin at dugreens Bejefterts of tipyhtolelln@syrring corticosteroids.
Exarﬂ i’égl)iiég'lﬂ{égc L%Ytﬁgs@%ds%luliypr%gaﬁ%glné&mle kmcm'?d Egnlélhﬁ rednisolone),
éntitles and phar maceut’ cal y accept abl e deri vafjl ves
dexa‘a‘ﬁ@%%@@%“’ﬁoﬂfé‘? @p betappBasprey m " hor none” refers to
pol ypepti de hornones, which are generally secreted by
gl andul ar organs wit h duct Sy, I'ncluded anong the
hor nones are, for exanple, 'growm h hornone such as
human growt h hornone, N nethionyl human growth
hor none, and bovi ne growt h hornone; parathyroid
hor none; thyroxine; insulin; proinsulin; relaxin;
proreIaX|n glycoproteln hornDnes such as

o o, . e~ N I L L
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grom h factor; fibroblast growh factor; vascul ar
endot helial growh factor; nerve growh factors such
wa003Gke437 pl at el et - deri vedgrowt h factor; transtm,fumz(mg/owsso

h.fact oF
e T T MU I TG
therageBER@roduds thatriontdin gfirmaion gotidhesndijatitna ufage, dmgeswmlmtwn

conuam&a&s [oRHr Berapeitic pRBEtstbe coﬁmedcv@&l %éaoﬁl&%hﬁ%ﬂ D8/or warnings
factors (CSFs) such as macrophage- CS

conceg?l%ﬁqtm By REPBINEGESE (GVEZP) | and
F " "
L e S P
any pejpr KPS esd iitiedime s de Fecerta’i Of {aferexaotHre B TR HER é’amrdy fime any of the
dosesfold tH&prﬂﬂétbééﬂﬂe ek Sdlﬂj_‘nstérblf,‘ ifdtd thNA oBERERNE Edmlmstered in that exposure. For
examgl:;hv\g{e? L s%%: dd C %lfle?c!td:}xgasnslép % Q}%tﬁsg#:eg%% ééecn?nd e)%ﬂoi;ure is not given until at least
abouiglGe’é preckhd hsenqaequd\ﬁamlthsceisle tha dirss @l thessecoedosepfas adﬁhesttreirwhm that prior

exposulren @ﬁ&gfaﬂ}n wh@:neflrgﬂr cﬁ(sjefs {Qre @dn’in?ﬁ?&f e sa@&ﬁteﬁ‘ﬂoﬁhré Iﬁé}tbe Heds@¥Bfrom the time of
n 0.an 0

bi, .
tho S5 PSP o U 1t RGPPSR, PG RROBeI ToR i i prpsrepf messured
from ghe ltilme b&ahe firstidesei ons such as wound hearing, cel
differentiation, homng of tunor cells, and a pt03|s
Th éy'ma@@mﬁnd* ’(S anetive drogiQErat PRy oG Smtqmsaa%%%
re pto&s are involved in cell-extracell ul ar
Fix ang I-ceII i nteractions. Functiona

i ntl‘ﬁvgﬂrés% m@&llﬂl&i 1§$v1d3£ a LM dlof RASIFRIFAL AR SuEHHRIE & @‘éaﬁnent comprising
units cal |l ed

s 80 ATEE P B AP A A 8 B R 6 Aoy gbly  CD20
antibgye teowhidetigyrotide apdmite] otibrly sxpesirechd atiohid). et aramslprefirably about 1.5 to

35 grmg n{oeecp@aérmysabéw@y& §£ﬂﬁs§foﬁov&éﬁ% 2lbha aflBad R8s §136out 0.5 to 4
Al p al r ha3bet a

bet'a chain. es i ncl a bet
gamp{ppsfrzplapo 15 AR R PE Ao he PP PP scobd expos
is nofl pdvizigd wrtil froncdbugle s ok ekt (psefdrabynfronedbout 20 to$0 weake sroipreferably from
aboue‘ 46%134r 918 5@@1@&1’] Ql%LqLos&y Iax‘icﬂeﬁ& o‘filﬁlg a&%@yg%ogﬁés h%rcﬁrﬁited t\5 Ghe subject as

Ulva e natlve seguence I nte , i'nclu %
a Sm@i/‘??ﬁ?f@ta*f ‘wapr threpteprepitodosrs StatlodyrdioaRoges 8 t%@%ﬁa second aniibody
expo@haas[ tﬁﬂﬁ‘e&tﬂrﬂe&w sh‘tyecﬁhe eept afth ée dBR0 Andbddy &fer tiaflitisiahtit®dy exposure, there

er e ose t
bemgrno oremél EﬁE 'c_ip @{ theﬁt)of 1{}@%1% bntWeen Earlrgnﬁi%%g'\ﬁd &Pos%res
no lfb?;rmt@d@@ iygpm@lsqs AEMIBKFHG tcafé¢ %erg% gdisetiye gpaount of the CD20

annba@wrbd@&d tl!mla aﬁ%ﬁﬁd@l &@s@% %fagosut wtouggg,ms %i&eerZﬂab()& 9849 3.Dgrams, more
45 (1

prefe?ﬂ]galb u} 5 I‘ grraienl )}]]tﬁlg %nr% ?)]cpoa?urée rI]l?t b%lﬁ%qr x) defl] mbtﬂ ch)\lnE al%outodrta % 60 weeks
(prefasblisahbut 4@tol§F aoogiradatblsf et 6 02 pPoky rﬁﬁmﬂpmanal geprren Ptegmably, o
furthdr Qﬁt@U@h:x&Jsﬁéjis BBVIB&J, uhtie 18siBSut A0 WARkk o thezduﬁﬂ ekﬂoﬁlre and still more

fT b f
b ’H&T\{“éf“&‘ag BB AP AT %%Oéﬁto N 'Lf‘e%’lf ? il expose
f %
in Alngi fﬂes O?rg Bg:llx\i gf?gg(é' c?iuresq{égmqg@ lbé W tc(tﬁLLM_]%s arnnéle dose of

Ing anti-rheunmatic drags
antlb@j}y or mgsﬂnreq, s,qeqrqﬁed}__osqs] 918;]; %}/Qﬂdb? 6.qci?pﬁ1gltmg a first and secon dose or a first,

secord Lanﬁ ﬂ:&ali@al MR, paﬂeamaﬁrﬁtexmdeses (werbtheu BmeTivg Sor thde Pea@lo®&Tbr, each

anubodﬂ efqgsm f: Qe érﬁe%%or%ﬁa%gle %ﬁ@%yﬁl@{a GoHR dRb gﬁmggglgyed
Wheﬂ@amisvhétlm p@mqu@mdaaagwnt ﬁﬁmwé P nﬂ@d belg Px@gmqthqé and frequency of
adm11§§t1§%y aeR Qéf)@tlate Q&s@sta?d aﬁmﬁls‘cem&dld% dr(ﬂﬁkd dbsB fs kIR administered

s St i B R A0 AP AR 815 S AP oA psboy 1o 16 dvs

from éhe @itny ths prlevioug kdose wasciddljnisietd; p’fl@fsmarate rdgspsr ayx@ererably administered within a total
penoh Qgg%énrﬁgﬁt ! ySAHA 4 ?scmorte Bllefcrﬁglly 'Betwéeﬂ %0&1@'1' 89 2@@% @ 25 a’&)ﬂun a period
derivatives t%ereo etc. Exanples of "integrin
ant agoni sts or antlbodles erein include an LFA-I
anti body, such as efalizumab (RAPT GVA(r))
comercially avail able from Genentecb, or an al pha 4
integrin antibody such as natalizumab (ANTEGREN(r))
avai | abl e fronBi ogen, or diazacyclic phenyl al ani ne
derlvatlves (WO 2003/89410) phenylalanlne derlvatlves

NALN NS = NN 'V, .Y Y. Y. N .Y YY" AN NSNS A PSSO s
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di sintegrin domain pol ypeptides (US 2002/ 0042368),
anti bodi es to al phavbeta3 integrin (EP 633945),
weazealsrizaged bi cycl i c am no acid derivatives (WSCT/US2005/019550

ot 6-?2?(91%!& OJ%%§ 6511611 agnl{ gt’ the sggargtel‘, &8 tar% ! %hglsterggibgﬂt%ve&@y Eﬂ th® ngnd dose being

vera or natura occurrin
admigjsteripd ghjet ogfewk fpm Eﬂh érﬁ ¢osd and W@éﬁd&wé bejpg @ms@reégbeﬁlﬁm weelk from the

secoxm cﬁ%eC ESYh sigtH S4pRte ddsb6r 18 ha8elipis prefetali@ atbal 0 181 15\rams, more preferably
b | rgg{g corticosteroids. Exanples of synthetic
2 O“E% t??:' BV 0i ds i ncl ude predni sone, prednisol one
(i ficéng einbrginet thy bubjeadhriraBlkdn épst algpearmEtbaEsrorTd the antibody, for example,

fromtaﬂduiif% '66 Qilpg aMorp ﬁ%@ﬁﬁ& M&%Q@é@(ﬂxp(ﬂﬁ@( A0E pllef%l%ﬁl tabout 31020
IS U reS Sinstructions customarily included

exp OFUFFSC%rﬁ%WE’I sugh eﬁpgélﬁfﬁﬁggﬂd%‘fmt?ﬁ%?t gﬁéﬁ{s e@hﬁf %’ﬁ?}@ﬂ Feeks. Hgt)ne
emb@iithBéath dnfibdaly BRpoduatis @badet ad duihgle d6ke 68thd My, UB ag€temative embodiment,

each aﬁ%gtg%)époggms Ello% Jd%% Legzg‘ate %}9& n%zﬂ‘ﬂfa g@t ﬁ%@er n%¥ (Q/g antlbod exposure

tic pro e Cco the
needé?ﬁfﬁu s ¥ ed‘PSCWE?SﬁFHﬁfg‘é? dessticer ni ng the use of such
ﬁ%ﬁﬁ@g#t I g lgeoad (r:e‘(é)i?}liitl oc% or ArHe cmfJ u%atec{ \gllthﬂa?lt tPerrrgo{ggFe slyﬁh as a cytotoxic
agent sh@ ap mraﬂlpa:hveempm¢ €lhe oqefefrmbadwhepm igyituxisgo bupraeizede 8 €e.g.
comgridiad tht Peatid &Iﬁnafn@équ&ﬂ% iSEROMANEN:2 48 Ebr Iﬁm}?ﬁmow%ubody (Genmab),

alsé[},dfr ghetl any of the doses fromthe prior
moreé’f{%% r BB tred, if nore than one dose was
ad rﬂ (91'6 §1§1€0rd§£nﬂ file Eugﬁét h%)gl%§%%§pre\§(%gly ﬁ%(a?etamltﬁ dru%eﬁﬁﬂ 20

doses are admnistered in_an 1nitial exposure,
mg)@%fﬁﬁfﬁ%ﬁ%ﬁ% i 158 s tputnd/ehat st r pecgproyigns bt rogiestith an antibody to a B-
cell shiffac Aark € nésr HeABMoady feaBdwitheCIon®itolyy. hiafidler @ibotient, the
subj e%th%sob gn pqgf‘?ogslﬁg?ateg gw% Q‘J‘l\,ﬁ@% t?eﬁt tﬁ\é 1 ph I Qld;op Qatrs v&h pr%vmusly treated with such

oses
antlbadynﬂrrﬁngth@ F@EPdmten@ths GEMH@QW% paly redjcapient adipinisipradito the gifpject to treat
the hIphsﬁ T4 nBBer@inbddient, khe £D20 SE60AN @ ond Tt tHe Riclichn@AS BsedMoteddit the lupus. Ina
eer )?mgcglblr g thlgié oeg’tl'cllgees notgmg‘fee 1 eum%gc?]lx hz%hntls CInm t{ﬁ%zrh:?zl embi)cluaent the subject
does ppt hme mul’slahemrdswr én sﬁﬁmatéqr eleodigreptgthe @leW dees netheve py fwsmretme disease

other thaS Y TRb R 0428 oﬁhﬁl@tte%ﬁcfs%te‘ﬁlentpan auTJﬁﬁﬁﬂgﬁﬁéaseT |ﬂ§rem isa dlsease or
mst hod of treatin

di F resent |nv(fcpt| 0 gﬁg
isor{lgq arsing fxgm apd digpird e Séa“f‘% V“%“ SETRETESS CEFRBT P iR gegreg the
manifegtation thsteefor ngltals cgfditiec thervfeona Amens embrfdingent, @ refardyo elyonditient that results

from, kHr ﬂq%gr\lvgte@ EIJ hucﬁéﬁrbgl BCHIs Wnkﬁfdleg ﬁgtgiqua@tp/le Wltﬁm;lgg Qody tissues and
anl e sub ject to rOVI de an initi

ticSi IR B Bt B° GO ESURGS 6 G U RE PP ABbody s
specifi®foridn cpitdpe fram Bself agtigame.g. avnelenr pitiednpr abl y about 1.5 to
2.5 grans) followed by a second antibody exposure of
abd b anfibogy s gduainigipradyey (o TuETbls aagPsyingdWtingpargntegaly tgpiepl, subcutaneous,
mtra@hﬁﬁ@l infFEPuBnoR4re filﬂxfaﬂiadl,)éncﬁ&&uﬂaleﬁon'él ddRinRtrHiof) rl&[‘%ﬁ:nal infusions include
mtranngcul q%i‘é’{r]lgusglﬂﬁaaﬂerﬁlel)](l% rl%algcgr SUDCI taneous gkcl)lglﬁ qrag ?ntra%ca:olm
adminigtaiion is glygrcentepnidtad (sgb lexg» fJﬁ &W@%{W lel@pwmg ifitrafhigeal

delivi 6f l dD2b |aﬁibod%/)( PQ adHitfon, 1b3@ﬁrﬁby‘gﬁltat)lp Be ﬁiﬁﬁdﬁ@&é&% pulse mfusmn e.g.,

posur es rovi de ject. as a
wits SR ES ool Pt Ik, B e m‘aaﬂ?%%wg g ousy, and more
profepably pppes/emhs ifisisn($)nB@htipotuie ntah be iwexdded dsiarid shocky a different
a&mﬁﬁﬂ@&%a@ns' o Jng @rgtﬂﬁﬁ(r entt éagﬁeexlgolgﬁe R Upinﬁg\l@nolu§ad§n§r§sﬂgt§)q Wa&ﬂher

antib he initial antib exposure,

embodfmspteca PRIV gIWFﬂ ‘arsv@ma??@useﬂﬁ@%%n B a@@m@}ﬁ% fhie exposures
are gR¥ILY Hoh rrB@howe &1 sild@adetishdmihistafiéh. second exposures. The

nmet hod preferably conprises admnistering to the

s ubj cag embedimeditf the¢PAPanthaditinadugfistarddas Shpintgyeioboigipsiengather than an
intraddhRY hilEordolud) Hoflexahib1é, %Eﬂylp@m%w @2 Vb0 B0t £ iS5, hidrepreferably about

grans (preferably about 1. % granms, nore

preferably about 1.5 to 2. grans) the third exposure

not being provided until from about 46 to 60 weeks

(preferably about 46 to 55, nore preferably about 46

to 52 weeks) fromthe initial exposure. Preferably, no

further antlbody exposure |s prOV|ded unt|I at | east

o g, — o p— o s
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second, and third dose). The particul ar nunber of
doses (whether one, two, or three) enployed for each
wanovishedss7 exposure i s dependent for exanpl e, BGTmlsel)OS/019550

100"1\%\%;% 1soadmlnﬁ%%§\ﬁlgo{1%tnﬁgité§ #)H i} P Ea8hn e 59 xnn% ?{e(%Zg antibody

. her an Hécpe o1 seco medi canent
is, fopaxarpp)e. éxseseihrgygh adpBcatef Bvepret hod and fr equency of

?g glorgféecug ﬁag tc'i%?g gfe a n\10/1\151t1e {ic]e;];e esxg sg%gt 832§ 8(}ye?r§‘%' smg ct)sg Ef%h% exposure
involygd iy prstdese ertichfipfasiendoyeferally QO@H@@:G@I gy sate afebogt Proefona fhiy may be
escalgt&pg% HDQthte 0Batfol 58 EroMBN-SncreRBs O bboR B hLenLAR 'toya thak B of about 400

days fromthe tine the previous. dose

Ut 14
ey %Wrrf%@? Pt Wé@%@é%&%ﬂﬁfﬁ’%@%ﬂ%ﬂ P 8¥sioa s preferably
reducad] mignio$bléthechmeat tdd, Ag.afrdno108 mgfhewritofd npfholne Predesblyadhonifusidn of such

dose gf’:bb,?@ lebéldy\eﬁf kaﬁ abdﬁEfO@O Hl% ﬁ)fta?ﬁoé llsycmgﬁ% }é@ag ﬁ‘gﬁgy fnm]lte?{él%ours 15 min.).

perio
Pfefegaa‘éﬁhea%'pecetrece%eprg@wéﬁeeea%qnb@é%etmph&dﬁwﬁe@wK«e@ about 1 g) and
dipheaty@tsininetiek(eys,, abbiut 30 nighe e alan dosel S Enilbeicy) b3 eHFu bBJuEI0esl60 minutes

pnoreob[ﬁ)e%m%p%lmse fromthe first dose and any third dose
adm ni st ered about one week fromthe second

d 0%ore&ﬁ&hnﬁﬂﬁﬁoﬁ@&@ro@bﬁﬂﬁéﬁﬂ%dﬁfs elv88o Qdﬂfe{/dlﬁéj&ftaf eRposure, the second or

subseglbe&h@% gllq;té tf‘ #stugls ﬁ‘rﬂé{?fé‘f““?fheﬂﬁﬂ‘g‘g%%ggﬁg%? ggn?r%%?ed%t a higher rate than
the ingighip@eien, ¢.8, gHatov Idede/btur.| Beésgtte mipowteschlhrd e.g.exp osdefei®puofo0 mg/hour
mcreﬁngh?s e@éﬂr éda&@ﬁ m.ufu@g to%)ﬁﬁgmuﬁ’of ibBlQ m)(ﬂggﬁbtur %uﬂjgctsa’glo experience an infusion-

osure referably about 3 to

rtte] G e U B STy e Rl g e <20 6% Yk o S0 mahou:
Prefefablgftiariafidion of it fecad posbie@snt dsse oA ALtbbBI (g, a@tabout 1000-mg total dose)
is corgBh ey by 93621 s30RUEs Awpeks. 10 one embodi ment

each anti body exposure i's provided as a single dose of

t henaddylabegigter 4 sBcoadimedidatd aith Mean@bdaQ ehad Bk a B-@apdﬁrface marker (e.g.
with %Q%]b%) ag%oaﬁbsgél%r § cyto%o;?c aoe\;nlté rg:h%mot%?ra}%%p aargeaﬁ anouérll'llz?aenaha en &t g:
M%?%mrqa%w agagt, ayt@linngqyelﬂa@@@gmst @t@n@e@bazraw@ f%m@s dgrmofffyiategrin, integrin
antag@didt iob@@yodpmy be a naked anti body or may be conjugated

wi th anot her nol ecul e such as a cytotoxic agent such

asFa instante.cleciiibedy worbp ounbdned Fiiea fheedterapedic ageht Gaytferon class drug
such QQFI@beﬁa 1a5(RE]1”It"®J ﬁd'mm EB(@ y @Wﬁe@a %@EmlﬁON&mlﬂggﬂeMe such as

the vari abl e do | n sequences in SEQ I d 8)
elativggper MERIRLCHIST Ty 2 BHEPHTET Cesamatiyenoigs GOFABF RPN ymethotrexate,
cyclopliotphamife thl@smtucityaml azattdopPikE],. inttamenous éneumo globhulli® (ghmmé Fiebulin),
lymplﬁgﬁé ge%fetu%%mﬁ? ye%r ,n@t%giﬁtrogg %Wlo%ﬂo%#%n&d@ Q_zrl]\tﬁ?ﬂ;ﬂ“ﬁ L]Jtlbodrles aa{1t1—CD4

0§ as’i nmunosuppr essl ve ag to

cladnklﬁe au%w‘g iAo POPRABATIRE ISP IR proiFestrerid (-2 methylerepinisolone,
prednisbricRuch Bs lawidodd @ﬂ&‘mﬁoﬁb aexBﬁﬁiahonS of FleoRicdiB kS via {0t BjectREMIuding
systegig g&ﬁ%{t&é'ﬁ%g%%éﬁ) g:yt\émljl Ii]eug %ﬁ]zunos }éf:ﬁswrggl}eé Va Y {J §|’ MMF or
cycloqppeﬁl ehvlegiproHoshring Qrsg ofiths fPte%iPlaSE frghidhinslydes geriypsitio K%YCOLTM :
fluvadd@e (Lmscew’p Whstdiin @_amadkw) t1bvagiddia hv[emc@wy prald3ta@\@R BEACHOL™),

n g?)g?)]e{ dl‘l){j 85“’?91?% s%xgterg D 0(9 18na{ci¥ %t SE a?eﬂ élXSIa%F&%Jguve ftﬁ’? S\Teurology

8: 29033%(2!6@2()) ecmbm'rrw@mmemtth@ap@m Bntigmeldriicidye sheh apmae., Ifdraxpdloroquine,
chlordliﬁlgé Qﬁﬂﬁn%ﬁe %a%genE Br Jy[n @Ins §e%d4r§r‘&l1'§atedl t@luﬁusf( ! Q)gsrtwlty, incontinence,

% Odl nment , su does. not have rh euma
pain, {atigup)y 3 THISE 'Plf?f APW INSATR: PSRRI AR P Y futagop I%fiﬁejtpéeels
levoti@RiBe, nﬁtosﬂ'a’aﬂﬁ donthtbdtaith ena®gleedy@Ring antl-dytoyiaé aﬁtﬁgbtnktﬁbf antibody, anti-

metabgﬂp }?{estmbg §qu h%g’ 1ta&ix8 E\ﬁ’%ep}phdgl%mge gy %1 nyr}'cl)%gr B-cell surface
ease 0 u us. 0sed of
antagqnist/gnibqdp<ic. statenent an aut0|nnune di sease" herein
is a disease or disorder arising fromand directed
agai nst an individual's owjstissues or organs or a
co-segregate or manifestation thereof or resulting
condition therefrom In one enbodinent, it refers to a
condition that results from or is aggravated by, the
production by B cells of antibodies that are reactive
wi th nor nal body tlssues and antlgens I n other
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adm nistration is also contenplated (see, e.g., US
2002/ 0009444, Gillo-Lopez, A concerning intrathecal
Wdebosmemmof a CD20 ant i body) I n addition, thecT/us2005/019550

. bog) i tabl nm ni st
@iopiitc glignietarbii e G R g t&egdyalmail
med1d§metft elicatdb y qhellnbt&rd.ibesnc Agpni, Gytaixicepent, axttﬂawgmoanshgalamﬂ drug such as, e.g.,
hydr0§ %@éqéme %Pgudl%@ ggllx’nﬁ; Qgtﬁhlll Xnth(D &rﬁ}ﬁg Q:QMg ster01d MMF,
N USl on

Xposure may rOVI usi ng
cyclogpgriie: hiplesiereilPegneiie Oééllﬁftﬁ‘i“’é’!aﬁsa?s#ml ﬁ@@ﬁgronel ]ﬁ)rxﬁcﬁlé-replacement drug,
TNF Rhibiesd DREARD, NSATH) l@&tﬁﬁ&ﬂﬂeﬁcyblﬁspbjh A I’Q(ﬁrﬁaaidtelﬁmiﬂﬂogue cytokme antagonist or

cytokme-receptortant%y}n t1—rnteta§oh% 1l;}lg{u %%Epegsl G f anot%xl%) et 5 face marker

£, an
aneous a tration.

antibeglpiudher a m@monemtummwémémzﬂdéw a$té1 I@rwﬁf’@? lsw@quotherapeutw

agentl dﬁtuhﬁma@ptgsmaa@e& Latbgfd{oﬁa @gehtsanamsgnﬂ hﬁetgbﬁgtl a8 Bntlérhilarﬁnﬁug, a cytokine
dmi ni st as a

antas GOV 1 REPSIG st bR o o op R R ity B 29 2
Y u?ﬂks%cog@hé@camg&sr ar@gémly ﬁsed H‘Rﬁery&lepc{o%&' aﬁ@lvﬁpa%m(n@str%on routes as

about r ef er abl y ‘about 100"

used oS Pt T (ORGSR et Lt gpogfpmens are
used @kl bfb&r@%y&f&ubéﬂ&d&wer‘ﬁh@un@ﬁ]%ﬁ ifaletdTI20 ditibbdy, wefe@bt present, especially in
subse&&%%lu?g’s bé dutﬁe“i%tl?h Bgsﬁ‘#g‘h% gnstlg agxs% %% tg ?lélkuﬂeewgge s{dL1 Etfects caused
therelZi’nt [ body, or f or t he SI ngl e dose if the exposure

C 0 er}er/] %ge Q Q tn%%fga?ng t 1s a a%re%?n a:gg}ifecﬁl Oapnmlm% %Ih [ ef e{lbogy %ﬁgosure it may
be admingsteted withjany gxngsure, gar e;@mpla,togly@vﬁth a@@mos@@ owgl;hhmgq than one exposure. In

one ein%[n@emgﬁlg §:c(§1\'1 %Mcﬁ{aﬁlﬁ ad%gus%}eﬁ;zﬁtt@ ﬁle tnﬁlagexﬁﬁi&.b i SAHfer embodiment, the
| e Su

secong (g{:afrg%gsi an I mmﬁ,refl ﬁvftEExF Blﬁla a&i %efx@a CXPQSYILSS | Igﬁ st1ll ﬁxéther embodiment, the
secondnfem@mntlsraémslstesdm#lqua@mys reduced, e.g., to half the
current rate, 9 rom 100 g/ hour to 50 ng/ hour .
Pr Erespabing, i lag?daﬁc%f*m%ww@%m@fﬂ PSR - Bifgyeparate
form{atio.or 2 dhiklebarnibeediBflJornylation; Al cales@ve ddniGomined etleratder, wherein

preferéﬁg{ﬂ%re £3%nd gk(%ﬁ %ﬁﬂe(b%th%%ligﬂ%c&\% éCE!uQ s&uuaﬁéo%&%%?h%ir bibBEcal activities.

Ina pg@gp@mﬁqmﬁlﬁég@g@@l gmpiure( the fgnounttgggeh agqnt g;)reda(ﬁ:é or eliminated so as to
reduc@linp Eb@&ﬁltéd)f ﬁm;uﬁﬁct WCGin aé@t With, sida bfdts szl asPRedBikone ﬁh.dll cycﬂépﬁdﬁkbhamlde,

espemaH}( Shed the a 1s aa rortlac‘:?s? A ahﬁ thlon rﬂetén:%gcﬁuggnr %he%r%o&n?? u ae ﬁecgn&'l meed1cament is

notredlwﬁ@@flebnm{t@ose) of CD20 antibody is given to ach| eve

B T RRE PR 8r 1° ENGUPAGAT. 8 b hemotherapet
agent psraeifnmsabﬂ ynth:mmmsm, n@retpredinably arcatticostetpalnmetharexate, t | al
cycloﬁﬂagﬂﬂﬁﬁlﬁ’é’]Iéydﬁyxgrhloroﬂﬁm@t%ﬁ’&$ uﬁiQQ{uM%MO Aﬂe%n}rca;hgno%)fno@ﬁl or 6-

escal at e g., at arae0f about 1 n%gour
mercqpREY R PR HER AR T BRI RIS HIFH2E L0 ?I&l-faa TR Gpmotherapeutic
agent &lhOt HimkB@retyith thel subsefush] eapdsre, whis addfi@eredsin @ esamounts than with the initial
i Nf YS]
exposur@ Hg’\;/eggusglé ?g&g is o %ﬁ?hfe’%g}?ﬁ?tg%‘g&,ﬂgh&e Q’f e g)@%afe%&l?fﬁ%ml exposures,
in ﬂletsﬁn%swﬁﬁffﬁ’é@}nts apidf tag igiplyxrof¥se | nf usi on of such second

Or £ &d RS RALUBRT nEBSE, lﬁéfe&i@,moamsl gm;gysf h€CIR0, antgcfdd}&b datinistered as the
0 S C
mualfép%%%%grefg?erab%uﬁ %3 gramps, qg?no%er g Oeferrgd en%%ogimelilf ? 3 %anas are a%nmnstered

er a se
about frgzchined the AD2Gintippdy 19 edmtprbfbwklv e Bboby threkswegksBs the fufitial exposure. In

anothé-lﬂfeffeﬁ@@en{m&lﬁ% 1£2egrzgns ad atﬂﬂ.mtsl%ﬁd GhR91 aith bﬁﬁécbﬁzo aStbody idfiministered
Cy totoxic ent chenpt ergtseutl C a

follovgm.q ab%]:vxgr\xfegp%&@r@ﬁfr ab‘i"%ﬁfﬁ% epq,ngtéogyels edlélgﬂtaxposure In another aspect,
the seCAtl @dpbsUE:, is € yHootsixmnan frary tainfial @@posas brdixodpinisgpred it 4n amount of about 2
ugs' At Bl O EAI R bl xB di
e AP R O MR By
with a chermt her apeut i c ag ft, an interferon cl ass.
drug such as IFN-beta-la (REBIF(r) and AVONEX (r)) or
| FN-beta-1b (BETASERON (r)), an oligopeptide such as
glatiranmer acetate (COPAXONE (r)), a cytotoxic agent
(such as mtoxantrone (NO\/AI\I'I'R(]\IE (r)) rrpt hot rexat e,

o o o oy
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system c corticosteroid therapy),
non- | ynphocyt e- depl eti ng i munosuppressi ve therapy
W()eO(g/l,zONWF or cycl osporl ne), chol esterol -1 owePCIASA0B/H19550

cmRigalolL b Pk o 6 8RRt Wb Fed s B MR oS BT sgam o e

amm@b4PlTOR(tn)) Iovastatln (NEVACOR(tn)) pravastatin

and si nvast t : o
S PFAABT o Bl RE bR T Py -0 B P Borpednison s
admldletsta@eshe s@tiastteford andrbr. wilkigherGHI20 gnyib@ty 2 PfeB0lY, theXBd} Jeceives IV
methplgfeﬁméaﬁmé £ Qlloﬁpl%&ﬁﬂé eat:}hcﬁ ?o?%vo g&t’dﬁh la@c{b&%J ex sdllg For the first

such h roxyc orqu|ne oroquin
antibgdy e tfﬁfl'i*ﬂé%&lﬁr?éerﬁ%rabFYofPﬂogvyﬁbt sthpredmBtTg mrtymei dose o about 0.75
mg/kp/ahyafbretiot & wheﬂtpatﬁ tdp@edto ahousSOAS tuigibyt By, abdniﬂG'éHRtlB nl&EfB@oly, about 100
mg ﬁ%ﬁ %afléoghle 12 E‘ME 30| g&%gﬂt 01[16r tthg%ﬁs%QisP SO secbuﬁnt doses of CD20

tegrin ody or an asim
anubp@\ﬁ@tlmﬂrl@ml dese- Pégpc’mﬁﬂsrs@)w ﬁﬁmmste@e ﬁbawémwv in lmlaan@gmjewnh the

secoﬁﬂ)ékﬂkdrﬂﬁan a?d'lfséd' wiptiekhing e@&u&%@ﬁh&ém IQEdnﬁJIiHe gﬁ?ﬂéﬂm&fbwd with the
renabl tati

secon%%"pé’ e, or V%ier rgr%p TR e&g PARYT IF)‘ ?S/te %{%g(ﬁ‘ffr 014 W’éli‘ Bt ngp osure than
are ugpq Mﬂa@e mant %&g@m,sbtlv natrdinisotbyed inghigd Jr b expsypee i Additionally or
alterna@%ﬁmﬂMFq ﬁeferaﬁly ﬁ%ﬂste‘i@a@}ﬂﬁ HIGLEP antﬂ)d‘dy Eﬁ)@su% ARbkLRady

is call canent, i ncl

admipiEe gt A Eﬁ@paé@ﬁe 80%%38?{?‘ %Wa%%?rkf PéF&éfﬁi Bieferably, the MMF i given
initialyith thex€1e2Prantibodyeen ttioutrhadang/dely miﬁxu@d gosed(36dny) #d the subject is titrated

up to nyg%epﬂgéﬁaﬁ’c{u%ﬁ ﬁ’dwﬁl% &b@& %J(/dgﬁ by “i’l{ouif:{’b'élelgé1 oy t]olgrgted %&Rmns in

ulin, anti- bi ne,” torticostero
&‘9 BIeESHB frcrrases wide élé"twéﬁ‘ J&M%%&SP%@g drersmensy I petherrgpeitn
cyclopmoqsasmldemy laddtﬁxhl,steﬁeEBtthBSﬂﬁd‘cO\ﬁ&:, or WalioIDBECOFtR ket GEI BB initial
anﬁngylé osu-rré\ﬁf é %&h@é L&Jlde i egi’s]ﬁls gr'efelaglv g(t)t aXt%lngﬁtlergg Wwith the second

OS orin nat ast at |
exPOS&F?t"é@G?fPJ%tefé‘F WMW?%%W’%@@%‘F loama@gwﬁ thop are used with the initial
expoait! iAlsopieed ik tvRereid dﬂbﬂh@@)hﬁﬁﬂdeﬁ§ﬁﬁ ycﬁmwmwﬁhalﬁﬂ/opfater exposures.

anat.her B- rker an su . ‘
L e S
admiggteedeas Fbe aﬂltlakexaoswhehﬂm mefprﬁémhe@mag@ht gramp pf the CD20 antibody is

admmm}&ﬂ’faﬁi)kbﬁ@ﬁnas&lt Nv@ wa&E B anotBerGiydudi @h’th Gf tﬁegﬁfﬁody #Ahe initial exposure
rin anta

Preferaant A5 oslg]ciog expos re és ag%bﬁl,ﬂglﬁ gont%sr frog1 % ﬁé{to[s%%ans i agtﬁlglstslied 1 an amount
of abgph? gramf. I h?@ﬁler mxddtied emhedipsnt, tihremed seoord ardditcamenthsion the initial
expostfe@ndi® Rliadudrdd SRk 1 Jhant Me%ﬁ[ﬁ@dﬂ&m@ﬁ Bkt by another about 1
gg1n|§trat|on routes as used herei nbefore or about
gram pLGATOYY 9904 of the her et of or e- enpl oyed dosages. | f
s va‘A} B8 GRRdnlYE G f;tdmgtsremﬁg aazuof«#.hl %e%%%@mevm as a week

are used’in [ower anounts

befor%fﬁf malcfyp%sg? 8 apgrouprob S0 - lagleeddanl Vgre prsfexbislescpiipts receive an
initialch@d bragpssokpeydnah of e migRi/ddyAd. 75dﬁg$ugragy w: Mngkg/data ®ek¢d oxﬁ@enafaLAG score
and p{x%ucgf greqxlug)ang Gos&bver £ g Hag/%g ﬁoltdd & 2%015 ﬁa 25 taaﬁ 8550 anlybody

a second nedi
adminseptiops sukjeotsapppraferablyi iven apre@rwnebw@wvm}ws Lprweeeksu tQ achaay: afpeednisone
dose GFUHH BinSb&k By NS BfYs %M@r&iﬂﬁe&o tap@ fhe x&{m!;t&md @&I: ys tmrstbd toa

one e posu
ot s S ORD ot b Tae e L O Pl P g n fove
amoutthwith thy iewaﬂ expuueshan are uded walnide ninl eelmsmdommem pieliésone is not

admiriB AN FR AoGRTE N urd, Sr @Qfsmheﬁ,tre%%e w&xﬁ#oéé}gd ﬁlﬁque} mouamth the

second exposur es. In a stil I nent
second xpRHES i e Hssf i the §“t‘é]cfﬁﬁ’%‘?r§tb%trnéfddwntsﬁfeéﬂthl{é‘)@b@?ﬂ?"é%sms In

anoﬂléFb&feﬁ@dmpdaed a8dititn ) 1G¢dhRdne,an anmﬁilata&sug&echaﬁi mgn hysttdx@dhiofiquine,
chloro%lgig%ﬁu@ 0 %%9 mmetlli]oltr%}ar al }Ilcg Iiao}alyreanéog% Ia%:aa op)f-me 0r6 e{oia%t?ﬁurine is

and consecutive adn1n|stra on in either order,

wherein preferably there iS a tinme period while both

(or all) active agents sinultaneously exert their

bi ol ogi cal activities. In a preferred enbodi nent,

after the initial exposure, the amount of such agent

'S reduced or elimnated so as to reduce the exposure

I Y I T

o a1 - a o oy



10

15

20

25

30

35

cycl ophospham de, hydroxychl oroqui ne, chl oroqui ne,
gui nacri ne, azathioprine, nycophenol ate nofetil, or 6-
sznusapoaopuri ne. In another aspect, the PCT/US2005/019550

SiVve. X0) anti-nal ari al
s el T b B8 BT AR e Snore ioniin SYob POLF WHFLR teppad xposure o a
later sxplosieecpn dring elk prossuree , In gich ¢ngbodidiant rihesiémeldridl drup, owthotrexate,
@H&HQ& %o?ehﬁ&aﬁﬂﬂoﬁllﬂlet J18- nieﬂzhﬂtépﬁxhne M@&Hﬁﬁmly’é@ﬂﬁ‘ééfed dlﬁﬁ{g Bie initial

gent i S option adminjistered with nore

°"P°§’iep‘6ésL?Pfé°naIF P ARG Vo sesnf saose Ao g o ac wed it the
initiabexposi@r anounts as with the initial exposure. If the
us nephritis, preferably about 2-3 grams

| upus is | %p
of A disuseimef mshodsns By drcise, merifvnestod fosiulating sueb atifgdies Zillows.

sur referably about 2 grans. |n another
Eﬁ rg)amféo%ooé? 4§t "3 grams are admini stered,

a b Gﬂﬁ mé'th(ﬂg ﬁﬂ‘aﬁh@leg Jf%a%glre%@ ¥hle B@gﬁﬁ 1ﬁv§nt§g ma}ms@ to?ﬂnﬁ)@porate an antibody

bout ree weeks as the init exposur e
that tl“ﬁis Eﬁé ‘ﬁ’ﬁ Fmgfee‘ff‘aé]fef SPeEHB St ‘P?éh‘f‘ds & ¢D. @F%?Ff%ﬂgéw @ethods for generating
such aglibdids silEeaielcridddert. 1 gram of the CD20 antibody is

adm ni stered followed i n about two weeks by anot her

ab 6120 tiganderhegrediipiarodprtiph iy samsnipgier pribedvées) msophsstg:@. soluble form
of C1h20, @A@bHaT thadfR6dainiid R RaCOEHoRX ARSI, St AliticHADY EellS bxressing
CDZW%eE %ellf L (Ear(% (t:arr]lgelll n& ttoltgeanl;zra excg (s)c§el’e|xr1 antdbo%lyi?lesgd %Ié‘St gcr)feéii)zo useful for
gene@@tpg@ewbodlmféﬂ beapaent @ﬂp@wﬂledmgwaqt about six nonths

the| Itial exposure and is I stered as about
1" Seigen P S BB GiR Bk F POt 6 bR oy

accox@lmﬁm@xthab@@mmizengmam of the antibody. Preferably, for

| upus nephritis, a corticosteroid such as
l(hyl presiiretmtiodieand/ or predni sone is admi ni stered

%l c?oa%]l%gtllb%%%s a?eesgr%ergbl Ql‘rgeélg{e?n%/\/\rﬁ:éals P/\I?urﬁrl‘gfe:%cutaneo n| S?OOF mtraé)entoneal
(ip) lmctlarﬁ ofithe Ifbmt jeca a@dwn adiyvanto it mawer udefyldo wpmgptet theorelfyaptgmptigen to a

prote&ﬂﬁat 8 Qﬁimmeg@aie &Ltﬁ@specﬁ@ Eo Hé lﬂﬁmfnlzécﬁ t. g AR AIRALH @X RS AL serum albumin,

bovine I'tlgrd) I%ltos Ouﬁ eor %l Eean g}rpﬁ tor él S%a bll%pncg%ng fer %%w?%mﬁﬁﬁ?b foa gvmple
malelﬁrmobmhiulfe&summée @tqd(cqzna}wroe thrqugh cykfeing resides).SN-hygfodwyccimjmide
(thro@ﬁ @dﬁne WE&ks) ]éutarﬁﬂeﬁil&r s@gblln\lo an@aRat sd@0 of FINLOLNR, where R and R! are
dff pr edni sol one i s given about 30-60 m nutes prior
: erte‘&a (78P%ns of subsequent doses of CD20 antibody from
t N@dlahs bl i O3 agaiilt §2 alfp 6 muﬁsigaug'ccm G4l ogha{vgtngs bg,*asmbmmg,

redni sone in | ower anounts W th secona exposu
@& 1R & OrarH8 ObSBRFORI PheoRHE S (R TEPbip oré%gforﬁnegwe}w WifergRFes of Freund's
comp&te&d][ii/aﬁmﬁé}mjesnﬂgﬁte s@ﬁkﬂ&h Iiﬁtl‘a‘deﬁﬂiaﬂﬁ at\Multii)le&iﬂi@ Gﬁiﬂﬁ\dl later the animals are
boosEd RS § 1/18the Vé%{ EAI&)H:{ IEF e r %9%1% 11'1 1§re s com ?&eea@%\%at by

ower anounts sure

subeyfgngcys fnjgetion afi npyltiple siisep Ser e 14 ﬂﬁéﬂ 1afﬁfdt1° aamﬁsmeéoﬂeé preecthg sprum is assayed for
antlbidbhfeﬂ Aﬁlﬁmdlsﬂiﬁ{oos@e)ﬂﬁiﬁtﬁlﬁfe@i&r pltﬁéizdé tpirdBa ), Yae Bimal is boosted with the conjugate
of theaéﬁrgeie arn %%Ib\llxecogo%f% a (}geren epr&e n:q%nétgﬁ)m nlq?ig%rnte cgoswimkmg rCQgent 7
Conjigeates afso saurbg toadsrin @ﬁomwvﬁntaﬂhpuELMeas OOteln feums.eklyi, azsivedtingagents such as
alum @ EdithKHpHhRd b ¥nthhcE R iduRithe rFoR€T abl y, the MV is given
~ initially with the CD20 anti body at about 1500 ng/ day

I n@gli vi trebcldos esibodx/ day) and the subject is titrated

up to a tar get dose of about 3g/day in divided doses

( 3MP@31991&1 pyjibeskss are obleinad figm agepufaggnent atbet@ntlallyfhomwa@tlﬁ apiihgdies, i.e., the

individihl Qﬂ&ﬁw@-&ﬁmﬂﬁﬂﬁﬁ%ﬁblﬂamﬁi ats 136542 SndWr bihd 18 sate biORLExEePt for possible
renent s anot ner as
i B B, R B 7 BE A0 H RGP 'C6°F REGDbjolggpresntnmino

with or without the corticosteroid at the initial

anti body exposure. |If cycl %Ehospham' de is

adm nistered, it is preferably not adm nistered with
the second exposure or is adm nistered with the second
exposure but in | ower anobunts than are used with the
initial exposure. Also preferred is wherein

cycl ophospham de [ S not adm n| st ered with th| rd or

s L

.



10

15

20

25

30

35

exposure and is adm ni stered as about 1 gram of the
anti body followed in about two weeks by anot her about
\Vozgﬁanmnﬂ t he antibody For SLE, preferably pretmissmse19550

l.stered.bef o nd/ th the initial , ,

smotgf S B e, g e Ol SR by st agmitor o
discretp orgolyelpmlantibegfes.about 0. 4-1 ng/ kg/ day. More

preferably, the subjects receive an initial oral

pr SOTFEH e Bgrasiepnl gitibesties may pacppdeiusipe thy bybsidamz wefhaddipst described by
Kohler et 1., Fammy/ GATAYI75) aseft bofade b tebonBBlaABNICIOE R QMU Patent No.
481§%§Etudy predni sone dose, over a 7-day period. At
’ it day 16 after the initial CD20 anti body

adm #é Blbfid@lda@RihoS 4 BoRe tcnsoﬂ@’f @pﬂbx%@kﬁ@ﬁ%al%u&% a ﬁamster is immunized as
sQn hi eve

edn v out. 10 we
e e RS L DO DL RISHC b B ool SogPTRAyPe Sl i
specifigdlly bigdiattiemipteint wed fapmmutifption:. Adtemitivelpdynghodytts gaste iasunized in vitro.
Lymﬁﬁ%lcﬁé's e ble BuSdvith ﬁfyg%a (Q:ﬁsc'lﬁmgfi sd1t§c§§ﬁ1§n§;aagen@ such g%llye&&lene glycol, to

nmore preferred IS adm nisterin
fmtﬂﬁ%‘)fﬁ?%%ﬁ é%ﬁégw(fmf%lﬁmaﬁ)dﬁﬁ Enefplesqnd factise ep Y103 (Academic Press,
1986pxposure than are used with the initial exposure or
wher ei n predni sone is not adm nistered with the second
ex EB‘*SIEYP’é‘E’mé Fellsfay raendret pre sqsfed @nt SORAD ¢ Sitebifrpuiaire medivariht greferably

contdif3 RS or ﬁﬁﬁldlﬁlisﬁncw thdd ichid R thS @ﬁ)@fhd)r @ﬁ(\ﬁ)@ﬁdﬂﬂ@ uhﬁl@ﬂ pﬂeﬁal%@@l@ma cells. For
t not

exanivﬁ‘}ﬂ 1?%\6 %aren aptflye oma ceqfq? lﬂﬂe eﬂzYme éq;]oxFr r%helrl;e uan é)gxc}sglgn% g?s ér&l%sferase
(HGFRT 1 #8RT) oty pae@em fos B éybnémnaarymcallwwﬂhmlwde hefrowgthingiminopterin,
and tBy¥nidifs (BAT 360 % NiSH YuBstAEHd bidRent 16 UrSH D SFITAPRT-deficient cells.

qui nacrine, or methotrexate, mycophenol ate nofetil,

az tefrrrepmycivga celis a thvesr tive fbogbfinicntiye supsachmblie h&h—dﬁVﬂdmdﬁc’twn of antibody
by thg&‘llect@@an ﬂdla}r Bfo&tcﬁl% @le andBIRPRGR o a%ﬁﬁm%ﬁ%ﬂg§ﬂf¥? thedindd Czbmong these,

as_the i second exposure or a | at er exposu
prefegpd SR @d’zhnfs a&%@ﬁ%ﬁéomaﬂﬁessﬁ%bﬁs S5 Sa em MORE 21 and MPC11
mous@ Mirorsiapdilalilé fim e Sk Insvipt@lMEstribtiton CeyterOfxn &Rb, dlaRfornia USA, and SP-2 or
X63 @2{ §5t3 c'lalls a@aﬁﬁ:tlerﬁ éﬁtﬁenc&r Tyge &g&%%ﬁ&@% f{&gvﬂlla, ryland USA. Human

Op I onal m ni st ered urin
myelgrgd H‘P‘é“e' lfmﬁnéefefawe&ﬁmqﬂvmaq aksg hayg ﬁ?eﬂ ﬂ@ff&e‘é@r w prRductipa of human
moncS:Bﬁzﬂ) Eldlb@bﬁd@ (IGddIScﬁE JORHmuhdl., 13018601 (BI3WYBiloSeut & al) Myh&lonsIQ8libody Production

Te echm?ues and ﬁplzcg}zosts 1%. sE&D (R/E;lycelg) er, ans ki %o ‘I-g,nl ). et hOdS. of

duci ormulat ng such”anti bodi es

f 0 blllﬁﬂ’@medﬂi}n in %Qﬁﬂ#ﬁﬁdoﬁﬁ &k aré\@xto{vgg Q'aﬁﬁyea- he pmmcj)?m%glonal

AN T T UM A——
hybrigpnpesklls 1sdgtefna@é byrarmkeeprec@dpiot pitlylay ingire binkiag askiynsdeh 45 0
diofntdg B ¥e-1:41Ed R S0ab B8RS @AY SUCh
m'oantlggﬁ?g§A€#II&%%ldescrlﬁgd gre %@iﬂo gntlgen to be
us &hbk Hirding pifigith od the @idnd@@fonal edtibedylc&e for &xgmplalibe determined by the Scatchard
analy?iPBf‘nHBQ}{l(e} cﬁS)naFE%éclB% 1§80 (10 SOl ubl e form of CD20, or

portion thereo contai ning the desired epitope.

AI IAﬂérlhﬂIridMﬁ}d w,ls a@erld@dﬁad&ﬁaop&aduba/a.nu&&led &F R MR OB TRt R ity, and/or
ener

act1v1grc?1%gone§ 1(1)1?31 e gub{: O’B"S§§/ le% dlp%nﬁ) ocede.rgF and grown %@d%@ gl]etbcfds (Goding,
Mondclonal detihediat l’mrglp&mnd@’@@ﬂ@spwﬁ%lm Beadapio Breemt986)d Juitddeerulture media for
this pﬁrlﬁbsje h@ﬂdé for éx@rﬁpl@ fMEK} HRBIAT-{ 26 I, Ol Lcﬁ%n R hgllgldoma cells may be
exenpl ary technjiques for the production of the
EOWI IV S AFUES RN Al or dance with the present
I mfﬁa% a&ﬁ‘dnal(aht}bof Q s¥c?4te%r113 Ithe %Llox%g QL gl?talf))p n%ﬁ%te%br]iaom the culture medium,

ant 1 bodi es are. pr rarsed 1n a
asclteﬁﬂmé,|omeélmshxls@wmﬁ@bwue‘é%vﬁulwrpmﬁw@&g@m%ﬁ@m as{ fpyggample, protein A-

injections of the relevant antigen and an adjuvant. It

may be useful to conjugate the relevant antigen to a

protein that is |nnunogen|% n the species to be

I muni zed, e.g., keyhole Ilﬁpet henbcyani n, serum

al bum n, bOV|ne t hyrogl obulin, or soybean trypsin

i nhi bi t or using a bifunctional or derivatizing agent,

for exanple, malei mdobenzoyl sulfosuccinimde ester

(conjugation through cysteine residues),
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Ani mal s are i mmuni zed agai nst the antigen, imrunogenic
conjugates, or derivatives by conbining, e.g., 100 ng
wonro®/aeu3of the protein or conjugate (for r abbPCS/USL005/019550

SEPI—%]%%E‘ %Ssglgl]iféﬁ&%{)%ﬁ#dfyﬂﬁpgg? ég{%%gp { ,oq'é eléliac}]i)horesm dialysis, or affinity

chromat¢gragber mal |y at nultiple sites. One nonth |later the
animal s are boosted with 1/5 to 1/10 the origina
ambiistenepding gy poppslopat aniBetiay &4 ¢adily lfplatﬁdémfaq‘@ncegwmg &guyentional

procadthiedAv.g2 by Usig Slighaidk@ide frdises thay a&(bbpabla oftiindiAg shekifibly S ge@s encoding the

heav3$ gl\é?%lt %ﬂ%m} éf rﬁ@ryn? an#@gdgg tffl] S gﬂi {EE {:e%s %n%\n?zl r%%erreg source St such DNA.

assayed
Onceb%s’é%eéé@ AW ppy ltewkﬁchu qt@?xpmswp éms Whﬁleqf@b@magsfecteﬁ ato host cells such as

E. coli Bélmmmm&t €idned I‘Idihsieh@va@QUHOQ@Uéi‘ oﬂﬁyefoﬁ@ ce'il@ﬂi@t do not othervmse
tig f er.ent t ei

prodlch] iy ncﬁglobufér} 1%11%2 Pjéon%%t etgessgnotile%ﬁ gf monocrlcélgl gag o lesd?)ﬁj aeé?ﬂbé%ant host cells.
Revigt fstmle@ amrepranbipant exprassiende bagtsiiane) @ﬁ\TAcfebddmg the entibedyaslude Skerra et al., Curr.
Opinfh  Binbnoll 53158082 (105 5Rd PREAGE IAhIA0 RAYETN0S 5516811985, al um

are SU|tany used to enhance the i mune response.” (U)

Mo irocttiradmbadittbd,adiite diedvd aibddy fiagmeat tbinbe tholasd Asreantibody phage libraries
gener% & @s'uﬁ% thEIQcme@de Bpédln%lz@a@fer%f et i%lu %&%@418 ‘g%é ?54 31990)bCléckson etal,

eneous ant| bodi es, e 1. ndlvl

Natu'éo?rﬁ%%?"s;?zﬁ §199 Rand ik eaels & rMOé rBé’l | AR PA (1981 dyseribe e fsglation of murine
and Hufen aaalmﬂmg piseCtpely axiaeftasd 1ibFariR0 Seis@juént Mdlitatsts aestrh;athe production of

high-7a %dnﬁ? ar I Ig:}gﬂug noagan: g.‘eiobg}l Egm ghnﬁmngﬂg% & nla Blo?]gchml% ]?0 779 783

ener
<1992Vh esswelltah@nﬁf@efmaﬂ igfectioganige wmwraﬂombrlzat@fl ps acfrr@myéy C@qq@mtmg very large

phag@lh}?d’r@@(t\@ferﬂéﬁse tezth@ ]lﬁ,f(}tficbz@ s, 232063122 6151 999)) ATHHE, )ﬁﬁebkr t&:hﬁlﬁues are viable
C 0

I
a&%o?ygnygrbnfgmﬁgggques I?Oﬁ éso{é'ﬁ oﬁm%r%ocla%h%mbomes
metrhoshi A !algosrﬁ g@@ §19J1ﬁeqeigr Qymﬂf@ ml &Bshﬁftm@tﬁw coh‘lﬁﬁ ééﬁl%nce for human heavy-

256 495 (19 or_ na % q@a reconbi nant
"h%’i‘j%"n%‘@‘s‘] fospplepgss 4 g gS%s'F}/ uring §9A4opfEs WB)FtF‘H Oftg-816-567;
Morrived, bredl, Prec. Nolused. ¢ Wh@er&W?&épmray evilagly jomivigeths ingiwedplobulin-
codm@ §¢q§enpéaa[ﬁ%¥ ﬁﬁt’of {h§ cdd h&ge‘jfo OD ﬁﬁﬁin@@&‘&i‘ﬁ{%o@gﬁ)‘&ﬁé bed to
eélicit lynphocytes that produce or are capa
Pr OgHidily) gucB idul-ibethogBbilia ablypsbtides a&epsﬂﬁdhﬁxteﬂ &r khy cdakstad dbrvins of an
antlb{;c{g/ or ﬁne;o gr? éu%stﬁ‘lu‘?e%q% thoervarka thaz %to one al%tllgmt-c%r Qﬁmﬁ Sl\% o¥an antibody to create

i'munt zed in- Vi
a chntlfh’@ ﬁwd?ré al?ﬁ@@*éfdowr{slng PRy etispmCcombinjng sitpdipvieg saecsﬁsﬁtx pyjn@ntigen and
anothb iR c PRI, sitSHAGiRg HEoial Yol Myt endglycol, to forma
hybri doma cell (Goding, Monocl onal Ant i bodi es:
Pr (iidci pHegaréeedanPbadics i ce, pp. 59- 103 (Acadenic Press,
1986 The hybridoma cel] s thus prepared are seeded

b PS8 B BB PRI A e B ey, g bamanizd

anubmmﬁsama& n@fmio atid fegidi@si8édated @8o it Ridh a sondaé thattis dol@uman. These non-

huma¥ !arﬁfl% léh osuﬁlgsr a¥é refg;r?dttgﬁs ng)oH'Srg Qdu]esp @:ﬁlﬁ{‘e&%gp&}i *a?%om an "import"

vanaltlch@n@ﬁz ;,{H@anﬁ?tf%ﬁ% ﬁqs%algf@%rﬁ@l f@]ﬂm@}gﬁ@@e%g 9t] Winter and co-workers
(JoneE sran Marsas8 :501EIRIOE mblBBIan, et hiNBakird) BRBES-ITR (il%tm \fleoeyen etal,

Sczence %9q¥? eerI%rz H&&Rdﬁé’ slﬁb%t?mta% WI l w&fggm%?ﬁl%gmz c correspondmg
seques@eb s&aéln@wnmoe}w e&worqhmy gqcb {rutpargfed HERIRTic o qh@aeen gntibodies (US Patent

No. 4(8% &@) wffeﬁfs%sfa%llﬁ%@lﬂilﬂgn Bl |h§mﬁrv§naua Q&Rair @bech S Kituted by the
ficlientl support stabl h Ieve] odgctlon 0
°°“"'53ﬂ‘td|m§ o070 ) A A T ST =] = vr = %’8%7 ‘ﬂ’i‘%’&iﬁ%‘ fRodigserq igpicalippman
antib@lie@ inS#hiivd sdnhe\bgp ehtanalerr@hnumdses@hd PssitAbmpr BRI resitfues Arrpubgituted by
. cell lines are nurine nyel oma
re“d'fegﬁ%gmﬂ%ﬁ%%mgﬁﬁ%gé{ BB CCH £ 1 om VORC. 21 and NP 1 1
nouse tunors available fromthe SaUc Institute Cell
Distribution Center, San Di,eggo, California USA, and
SP-2 or X63-Ag8-653 cells 3 ailable fromthe Anmerican
Type Culture Collection, Rockville, Mryland USA
Human nyel oma and nouse- hunan het er omyel ona cell 1ines
al so have been described for the production of human
nDnocIonaI antlbodles (Kozbor J. Immunol, 133:3001

I A PN AN -~ 1 " T 1
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anti bodi es directed against the antigen. Preferably,
the binding specificity of nonocl onal antibodies
wonowueed? by hybridoma cells is determ ned by PCTHBZMBMﬂESO
i MMJINOPY £CL.PI I al.l . lqwﬁby an in vitro binding assa
s UEhe Aeiosoh By YRHAPI deneins. bofRulialyt anheapz g Apuspd i R’é‘ﬂng the trumanized
antibd IR REE bﬁ@ﬂhﬁfbtredﬂ&e&‘aﬁtygeﬁl&yl %rdm'ﬁh@m&ssowilddgbeafﬁt'l midthioy, thef sequence of

the v%-1hl?le Er?nal(?n IfQ %@éntt %&}B@g %qyrﬁe%%’gm{s? # |\?Lfl p]?bwn human Vrll‘lable -domain

ana yS|s 0 nson

- sequepgeg| The Bvrea@ﬁ@mnce that@spelopgpto i thp rodpift fsdhen wmtqddb%h@ép framevwork

regiof{TR) fogﬁgfnlniahi@&li ahiRly (an@ QL. eJ. dikinbiQds 1€R90f 943H) @h&ﬁs bt . Mol. Biol.,

A R e N
all hulgyn Stiborita plth Pt e eCGU ighy, or Memodkipvariablarrgiol Fhesme fFramework

may $2ubddGirRLERI1 é@éﬂenﬁ!&ﬁﬁﬁlkéa %mnb&ﬁes 28503 o, PRRGGI Seall1SESSSA, 89:4285
Sui t abl e cul tqu nedia for this purpose

(199%)&’6?5?96%“1 4 GPEdaipid? BREM or RPM - 1640 nedium In
ad |1stfllrﬁlgr &%nﬂl}(a?gdhg&%@be%nl:lrﬁzeg@v R%n%%mFﬂ a@ﬁﬁ(tly g 9th§§nt1gen and

ascites tu I n an annua monocl onal ant i
other averatle RipfosiSal rprertisy olaglirae this geal. aerordig |t 2 refrzef eiber P‘F‘E?Pﬁzed
antibddite 216 k;lfeﬁdﬂé‘d&)y Hﬁﬂbddsmf adS/6ik bRk phiehthldequeticesiBd vhRbU Yonceptual humanized

productcs) g%mega ee-t?mensmna un e% o?gm tap ¥ EEB%L?% s(é)?ufﬁr og‘r%rgag fh%bnasmpal
mmta@l@u}yg:mde]}s prg p¢m1f1qg.]y/apglp‘qh 411@1 are (@W@ﬁﬁ’tﬂ@@‘? %ﬂj]ﬁ@m tl@@ft Computer programs
are aﬁhﬁ@tﬁa@ﬁlﬁ@rﬁt@ §l'1cﬁi,1spﬂy FbdaSke Tiree Ameadidattod rnBHnAINRE Qs 3fENeted

. enco t he no ocI ona
AP PS8 S BB PO D L VSRS DR B SE Pl of e
resideginghe, furigijonipgiofige @hdl@@nm@h@glplpqﬁg sqapabre e S{eahalysis of residues that influence
the a‘&lﬁp @Qﬁ&aﬁda@ '1&9&&%0&91?{5 ibfob Q@Anltlé/ent 23} tﬂ?ﬂ%}sﬂe&&l@&% &6 bd RBcted and

heavy and | ght chai ns of anti
comb g P BEH P SR B PP "R Chism Gt o increased
affinifpNk. the@ngee artigoktiedhievied dn Biéralry hiperviplable exdion rptidues are directly and most
. re then transfected into

Subs%%styq%éivganéﬁg glg%angggﬂigg@flgcel s, siman COCS cells,

Chiipese Headmdngbodleyary (CHO) cells, or nyeloma cells

that do not otherw se produce |nnunoglobulln protein,

t oAeistadipmativhte huyanizhiéos; ymerf aniifodist $ap hedenipied: Berdraaple #is now possible

to prJdtlk% uﬁ&@&!ﬁ@hﬁﬁﬁ te.d) @fde) GR bde Sapat?e VbR WnRlididaBdnCSsF pEducing a full repertmre of
humaa Iaﬁq%% %Sna gh%?eégero%s > Igg%?ous ﬂn%mpu%%gtk%&n prg({uc&)%o? Qx%mﬁ e, 1t%as been described
that thermprybqus Bel<Ri6 6o 28 2nt{bdHIBY vy shain-Poinglg rdgien () gyaaim effimeric and germ-line
mutafREN resulfs Foompibee 18R itod gl%gaogenbﬁb afidolly ﬁr&ﬁf:hoﬁ n’ﬁ@l@fe PEe human germ—line

SRt e e B g s P D
uponhmxgbnﬁhanae@ 8escy. i Tiebovithe: Wt Cadkef léwilt zycaétSczawA P56 €993); Jakobovits et
al, Né 52&% (1%;3 ggetgg\%ﬂéf 20 Wed? bn Igzpzund\?t?,y (1@93), and US Patent Nos.

Mar ks et ah

5591262%56%3689‘7‘15(%%‘1 describe the isolation of rrurl ne
tpnll'larttlgerfy, algé% Séﬁiay?ecl{mofo ({IRE:E”% vel le a‘cﬁlry 9%%9?%5% (1990)) can be used to

rari es. gen escr
prodqgv lpehae piitiberies ﬁndhp@hdy @{gﬁlﬁqﬁﬁ ip yitrg, rﬁmmaﬁgr@)ﬂd?ﬂmﬁwable (V)-domain gene
reper%ﬂés}ﬁ?;&@hﬁﬁumed(&t)%ﬁ %%g&g?nfsggd) !H% t&ﬁ@i}k  Sntfody@ domain genes are cloned in-
I O/ lecnhnqQl O
S SR 81 PGP iR RAgve PR PR A g Lor g nd
displaytd & tfiegiondl antibodyrfstmentston thy sureeeyof tha plgree gaktalye Becaise the filegentous particle
contagng\ggxgl?&u&@d SNA@ oNﬂgpha% Ig)ﬁze sEESions bgs]ad gt?tﬁéﬁxgc%@x@l properties of the

se tec ques_are viab
antibegy plse W%\%tunvss1§ctt°é oﬁtla%ﬁﬂ?@t %?ﬁlaﬁ ﬂlﬁﬁﬁ%?ﬂyéi‘?’é‘?‘tmﬁ WF%WWS Thus, the phage
mmn&)ébrﬁé shexprop&adIRE ﬁélB ellf Bhagt Gisplagtcania p&formadOLadietabf formats; for their
i.es. . ]
revw% see e lﬁjq%hnf n ,[Ilzerx{a St ;ﬁ]éi Cglgv&ecl)l ]B%Ydng g'g i ng b,;zlnz%;gﬁ lf;r’fg{ﬁw ﬁle Lk a§a64-57 1
Ilght chai n constant domai m 3 in place of the
honol ogous nuri ne sequences (US Patent No. 4, 816, 567;
Morrison, etah, Proc. Natl Acad. Sci. USA, 81:6851
(1984)), or by covalently joining to the
|nnunoglobullncod|ng ~sequence aII ~or part of the

o - T I L
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(H ) Humani zed anti bodi es Met hods for humani zi ng
non- human anti bodi es have been described in the art.
weénefsaeessfy, a humani zed anti body has one or ITBC’E/USNOBMI%SO

ok e ien BLLSRL LIS L LGS, U Sl Lo o
628 (@991 pisolateifagiivechrtap omu-bxanqj@e tuditibodiss ifrdm @ Spallvhndoin carnignatorial hbrary of V
eneg &leH{/eg"l'[IanYhetsﬁgéﬁpotflﬁlﬂmlﬂa mlcle R Q:F:grtoué/ &"V &Qés%oﬁ% nized human donors

Humani zat'i on_can be_essenti al er f or med OW Ng.
can be onstgistet#ng agffoodigs it afivesss gyt w&meé?@l"é% Fﬁéfsanfé&en%wn be isolated
esseriallylfolRwing 2ik tdoBrdqubdescildd Markkcal,apinBiet 22a1331-Mat(1998), or Griffith et

o 3 A SRR ey S5,

hy PR YAl EmiyRtb 08B QLHHIY GBS J- &ﬁvateh;g B (58 DR PREH: Nk. 5,567,610
andsszﬁg,gﬁsﬂces of a human anti body. Accordingly, such
i zed" antibodies are chineric antibodies (US
- Patgnt  Mouposh Righbi067) wherein substantially less than
an intact human variabl e donmai n has been substituted
by Vafigs eelinfqeshorbEage@BpddnaR ptddamivbofaabodyUimBiRents. Traditionally, these

fragn%egg %)er% ??nvécﬂvuﬁ[gagolﬁg ﬁ%esgm rhlta%t a\%ﬁb%&%g (Qe%,?réége MBS0 e al, , Journal of

Bloclr?ylgfélraziéﬁﬁowﬂ@l Helrds i HEslulbﬂé%?r) i Brperast B JrieaesnBoBR(1985)).
Howéx@ﬁ thédd &Sgr@ﬁt@ chBH bé produvedd dRYetly BSlebdBBar n&me&n FoLgahiSe, the antibody

fragnécnts can be 1solate:c[j % On% tﬁg n 1L<1%0 dha%%hb;(lraggs src]:l?sltse a ove X'.lgegna \ﬁYyﬁg%l()a%i{ fragments
can b Idieecthxmwmr@eﬁ:bnalﬁ wlb@él Flemically cv'mleyl tq fimolf(a@nfragmnw Edtre e al
Bio/BinbB&N0a b3-Y67 (ﬁ@ﬁ-}? r&ﬂc&@mﬁ @ aﬁdﬂﬁr §p91’o§c§| H&, ﬁ'&ﬁn@xﬁs &b be'isolated directly

met
om A A B0 T T Ao 8 SO rer iy e spparent
to thepkillkdyoatitidnenmimothea emtaibimentd Gantihodyefjcheite 8 8 sindifrehaimiiméragment (scFv).

See W8 ‘ibb%ﬂ@@s thS I‘a%nﬁ‘hc@ %eﬁi 8549&1& g]ﬁib 498‘ Tﬁlgﬁmﬁ ﬁnémelmsmatylaﬁ@be a “linear
accept ed, as human fo

antibpHmeri MSC&W.%%W@%& SR sho it Togmpispiay begonospeice
or bipd@R3) ; Chothia et al, J. Ml Biol, 196:901 (1987)).

Anot her nmet hod uses a particul ar framevvork regi on

de(ﬂ’)vedBf*WeéWFt”ﬁ%o%nsensus sequence of all human

ﬁ'n‘gé/sbeoc%ﬁ grlﬁlﬁg 1%8i & aq{bg&er:séaa?}%ﬁeibu %%e eg 1g%£eles or%ﬂlg% tw& dlfferflnt epitopes.
Exentplary pispebific gntibodiesanag bind FOftW@qhﬁmnt enitarees piAked T Qtantigerd | leer such antibodies

may bifBEDBlanhiril bch 4 Lfond Bl@m surf&%@ Abkcer SaiterhdBbdly, &9@6&%0 bmdmg arm may

Pr e 151: 2623 993
be °°§‘1?3’P?‘ﬁ‘zé‘fh ' Apo %t g‘ﬁi’s § ﬁ‘é‘?geﬁPﬁ T%%H‘F 8Lz ‘é“’ﬁ"ﬁﬁ?& Bé °$H ‘F“ﬁpt"r molecule
(e.g- €82 eriili3) nr Kxfrechpterh foalefsi (FayR)y suflors FeiRé (G, erRIIEQIB2) trid&eyRIIIL (CD16),

s0 as kAU QL ARl Rk %&hQﬁLms% mpﬁ kdi, @%,peaae RHPAEEy Ll b% ugeg@é localize
rdi to aﬁlre erred net hod, hunmani zed anti bodi es

acco
evtorgiepspue Baclh R BOsE5F R0 e B opden gy et iygs the cytotoxic
agenig €] WS Sntidinek fer@kd, Gt atkainid g pinwadthaih, nsetoirexetd opmdichiidve $sotope hapten)

: i i :
i 55 RIS, 0 AR MG PSR, Al i
an“b?ﬁtﬁﬂbl s are comonly available and are faniliar to

av Ef?‘g‘% F"é H{aﬁgﬁ blfpfﬁlﬁ Saflﬁaa%hes oq% Ut SE 2 o’gr% oggl%llpéoﬁucnon of full-length

bispetifi¢ agbadiesrie hastbmadie coppfesionafiive nlalllunsﬁlcrbubt hgpvorshaf-light-chain pairs, where

the tSeh@Ehee ds?fémﬂ ?@tﬁ%meg;mmealepﬁ UNdthbe %@ﬂs@rsgﬁagsg» Because of the random
I nspection_of these displ ysi s of t

a he
ass°r1“}°Rté’lf iuggelebylin hegyy a?désghtcfaaéé tP“ﬁe {;nlraé%ﬁ t“’[dfﬂ’ﬂaﬁ grogyee Pﬁ%enﬂal
letlEEﬁff di diférent kntibetyagplcodies| df vhskeopleune Bgs tlie.carrect HisperifRR@uleysd. Purification

£
of theccgrﬁ 15%1?021% ﬁvrf%ﬂﬁ%)ua aﬂ% E‘#’? 9}9 ‘:f\ﬁlhtg %pél,t(% glga‘bgyn te}‘pg gsﬁﬁh cumbﬁrsome and the

way, FR residues can be sel ected and conbi ned fromthe
reci pient and i nport seque&ges so that the desired
anti body characteristic h as increased affinity
for the target antigen(s), is achieved. In general,

t he hypervari abl e regi on residues are directly and
nost substantially involved in influencing antigen
b|nd|ng (|v) Hunan antlbodles As an alternatlve to

o o o,

o, . o o
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mutant mice results in conplete inhibition of
endogenous anti body production. Transfer of the human
wgeniwiease |mTunogI obul in gene array in such gecmlllsz(melowsso

prodgﬁ Yl?lg oaa?nilgxg %}518?{ p){;fﬁ?%fn!é%%e %f,%({sq g’h&ré’ 19%2&@ S%n ua in raunecker etal., EMBO J.,

10:3ga16l9% s et al, Proc. Natl. Acad. ScL USA 90: 2551
(1993) Jakbbovits et al Nat ur e, 362: 255-258 (1993);
B4t A difrond pepropei ntibqdly vafigbif gomainy wilyihe dayigeghbindigp gpecificities

(anﬁb.éﬁy—ﬁ’ﬁigﬁfﬁombiﬁﬁg sifes) 29 Fiys@rd un@n@&uﬁﬁ%n%dd@aﬁé&;u&ﬂgs The fusion

b8 5L 00953 0L 45 S RNt
and Gl rggionnkt ispesérredsto v thafest hatiychpin eaypteniresion (CH), p@l@mﬁgrthﬂﬂte

neceisﬁfmﬂiﬁ QgH:-oliH uuiamg Pckeabih 6t 1éaM)on€lEmm fikiR € WAS%Q@H:BQ&E ﬁﬁnunoglobulm
techn

s Ay PRl ponmaiegPER Bl fr poiEs PRFG RE Pt
vectegs, Argl] a@rcowmfwtnbmto ¢ saieblphast cedapisgeHes rodvidgs for dreatrBexivditsin adjusting the
muttQﬂﬁJp%ﬁb]QQh@gﬁree &%7@;)@§ ML 3ntOh eﬁlgodn@eag “ﬂensm@mgm@&me three

funct)jonal anti fra nts on the surface o
PolspSHi bR . B ORISR QP PR G b A bl o nert e
codingBeuericersoraws orny these poly@nitie dhalblh c@opyresiontvéverr phagie expressmn of at least
two &%ﬁﬂ%ﬁe chSifd if Qc{uhl‘?;ﬂl%s Ragned h&ﬁ y{eﬁ?orfxdﬁéhcrhé 903k BE RREREIE Significance.
the anti body also result i n selection of 1t gene

e n aloﬁpr&gretd RebaRichib@thik appebichitteibREeciib ABiBods aj9 edili\ﬂo&ii of a hybrid
immuno gl?bul Ee% clﬂﬁg gﬁl}ng ﬂgtgg‘lﬁl‘% g Sé9e0119 fn?r 1inho%e %mrozglg 5 B%b%% 1m1:1uno %?ouﬁn heavy-
Cha“f’éﬂhh‘ﬁlﬁlg paif (B’iOVIﬂlh@’F %ecqné bindipg Ssefeﬁcmé Hgthe otltes pris drvas &emd that tis

ynﬁfé@lm Qaaicﬁwichme@alu lsegarduon oﬁw dEiRl bihRkiRb &ﬁhpbt[hd Shi Walddteal

immvi?o gX %ham com4b aKﬁmg tgls%)r seﬁcg é)gan}{%lgngnolglgg'u in d;fgchg ’Qﬁag in only one half of the
blspe@lﬁamk’s@ha peftVlda‘i for a fadilg Wepr af sep@Bifons PHfs ap@@&hémlm%ed IS0 494690, For
furthé} d@tth%? SBorftink eupeaﬁc ARbdaed %@7 R &RGp1a LB Efeh 88 Bzymology,
r andom combi nat ori al flbrary of V genes derived
121%@6ﬁ¥@he spl eens of immunized nmce. A repertoire of V
9 € 'A%c%rcf gg%&d{ﬂbﬁz{iﬁ}}syc% &4 BUERDs 98&1{?1@ 5C7§{‘1é§ EnEiRATE S a pair of

ant i bodi es di verse arraé gens
anubeqymlqﬁwﬁf@n Leepginegtrd o graFayze thy perera g@é P%%r@ameé%féaé Afefregpyeipd from
recothidahiall suffue hEhetpRthid ifldEse chapeises radsth parlitle €y donln, of dn antibody

cons%&gﬁelnp ﬂmé%mg% ﬁné%? 51&% lr%ﬁéa)mmo%mrl ad Jh%jgs‘ %)mt ,?Jexi\%:e of the first

antibglyggipcggge &h'eceswswlsrggezﬂ}e chaighgs: %ﬁ%qwo% Hyr&oh%aéfompsréat% "cavities" of
1dentgaraemne@ skzebcy thi Rrgé kidd Daid@) dra/datREl oﬁh&ﬁ{e}f&e (ERAseddid Mabd nolecule by
replawa%slarg rm?o dc% 8196 u ggls 55h25%n% eé él%]e% 8{ éva\d%néne 8{1 bOd e{
for ingregsihg dlteivishl Oéﬂle h‘:mrqdb@d gvef pthay mpvenicd en?lfwwdwﬂ S@qhaF hcymdlmh@s e
fragme e .derived via proteol ¢ digestjon of

DR Al aske Pt Sonitodr. FoSGgppigone o e
antibofies Bi tbclivercaigataced b8iocopltits bxddh, tvlethhradbiotdv S0 Zatibddics have, for
exam%%,go%g)prcﬁagg@{o%& B@Jysteégéllgg%ﬁwangea gellg EU glﬂa%ﬁé\}c) 4,676 980) and for

hese rgg an Ero uced di rect
gt o G R OHOSROVSE 10, SRUADO LR o P 3OR e atrrpqopisey antbocic
may lser@@mthnmmvehzen bB@lliatiggindtioam Suftdlearvkd- 1bmﬁy agahtage well known in the

art, a?ci are [ &Ll oFe% t‘grl i u %S%ﬁg?t%o ﬂ7t6 @gd’] gl V&g ghxé Ember of cross—lmg.mg techniques.

S’ can rec Fecovered from
C h QEUhﬁi@tleL ¥r éé@éimng Gisfetirid %QlElSGdF £ 8t dntiBody B have bifPebfdescribed in

Bi o/ Technql.o 0:163-167 (1992 c

the 1“5’&?6‘(% Spr <A1 o%ft?’ﬁc‘}iﬁf’géﬁg’fsfa? ﬁeéﬁ‘f?éﬁ‘?% $res éf\ “ga&F d’%ré’glan etal,
Sciengl, 229 81 (9865 desrribeeqoavbdureariereindgict agbddiesart pratedyticfllylvienved to generate
F(ab'}z et ml']JmQ U%sefﬂéménﬁ%re%d%ﬁ ﬁltth es ce (ﬁqﬁe' dﬁﬁ&%orﬁﬂl&@%@%ﬁ odium arsenite
Wi be apparent to the skil practitioner n- ot her

enbodi nents, the anti body ch0|ce is a single-chain

Fv fragnment (scFv). SeeWD I993/16185 and US Pat ent

Nos. 5,571,894 and 5,587,458. The anti body fragnent

may al so be a "linear antibody", e.g., as described in

US Patent No. 5,641,870. Such |inear antibody

fragnents may be nDnospeC|f|c or blspeC|f|c (vi)

-~ = - . s - - . o o

hThls%rowr&es a mechanism
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may bind CD20 and further bind a second B-cell surface
mar ker. Alternatively, an anti-CD20-bi nding arm nay be
woanisimed’wi t h an armthat binds to a triggeri RQT/US2005/019550
| ecul a.l eukqcyt e such as_a T-cell receptor
to sfz Hz%gmai dl?léo sgand wntd?te ular %}fulqﬂe f%?’,t’@f)t ”Eheg aly gefgmlmg@enerated are
then (daegiR) to tigenitvbagodkqTRB) deﬁSBﬁ‘lb); Otfe®f) iRt Fab(- O3 2erivaivek is then reconverted to
the F gﬁ;ﬁﬁll H{ re&l%n@nh nﬁﬁ: éﬂ&thﬁr@mfng GidSs %c{ le:h%ﬁ € E&ogﬂ g’rﬁount of the other Fab'-

anisps to the Bi speci i'coant
TNBgpdgtivsdo frgw e bigperifivatibode Eﬂy?@me@ﬁp gntibegken producert G 34 s agents for the
selec@® inmotihiat@ odedzihedi es possess a CD20- bi ndi ng arm and
an armthat binds the cytotoxic agent {e.g. saporin,
antVaripus teelmfquesdpr-making giid irolating] bispdcdic dntibpdydiapmetsclivedtin from recombinant
cell dﬂElIrQEhRfE R%Deh ddcribed! di R 8Gknb¥ Sih&HcARSoNARER B en produced using leucine

lepeésn ﬁﬁp E)t%ﬂ; éégl gn}mlgz?i?o blgg(si/)clgﬁlgﬁé E]19§2? {a'rg-leejeugige( 7;]%)'&') ;-?Il)tldes tolrr]n the Fos and
Jun poitdpecrdlinkedanthe Frbdioris)s.of tvotdbast ahifodinsilyigag fidics pEieiahtibody

homﬁﬂﬁérm £ Linki Q'Megkoﬁ tc;tgx%a rg(fnt)merg-gna%eh ke li ed to form the antibody
pr oduction of fu bi specific antib dZ

hetergdimery g5 npeppigd &Baé%‘i’eé’&‘é%e% F?r e Pff’%tﬁ“‘?nrﬁfrﬁﬁ‘i‘l%‘giy éiB‘EﬂdP??fS The "diabody"
techrlegy/desceibai by Hollighek erahairdr. Jpal A, SAh B4 90:b14- 6343 (DB haSprovided an

altengg%e%éegﬁfh{?g g& ?n%lg@%? &ﬁgéé’%ﬁ%}éﬁ%&&%ﬁ %g fra%amg}riﬁ %Jéngnslélgileaq thain

Vanablﬁ domvin (Nelfomtseied tha hebiehpinapriable deppain (éfhwmémket fhetdsgoo short to allow
edﬁﬁﬁiﬁvo Gﬂhhﬁ? blgﬂ(l;la&)ne pHa@0 lAG&rcﬁlgB}Qﬂl@Vﬁ hII'ﬂ'VL ﬁbﬂﬁn&é lo€or@ ffragment are

force%ﬁ alr w1ﬂ$ {he fong)l ementa ?{anw %om ms of ano%erv}:g ent %y fgjfmu%gh 0 antigen-

correc spec fructure uri

bindipgytitpse Anothes|seatagly @r mgliigedspécific gatibadsl f;ﬁgrdmény Iﬂy ugefofl $ipgle-gpain Fv (sFv)
dimeR QB LAY OO, Sdo@Rber ot &, J. FhufiBr,a50THRE GO, and

t heproduct yields are | o wl' Sn i | af prd cea'itf”*s'aife

di gotipdiedwihmifBhdIOBTB882Are cmﬂdnphﬂeﬂfammmpleemg@ﬁedmbodles can be
prepaEéMBQltt]etal }%7319152614?76&?1493-)991) Accor di ng to a different

approach, anti body variable domains with the desired

bi mdi ng camagatéslaﬁd OinesMbdifiatis dythaphiigpap conmbi ni ng

sites) are fused to i munogl obul in constant-donmain

se a‘ hecantibody usthia the ppetheds opingdedsd @Blpeyirt cles gfjmapufaptpre herein is optionally
conjulgAEALLH @gﬂt&&hﬂ dgéh. f’[&)ﬁhﬁ&fan@é"l &k (CIR0NStiBYaY md%ﬁbﬂ]uga_ﬁ@mrdfu% d\@¥scribed in
Wofb'i)zt/bfz part of the hinge, CH2, and CH3 regions. It

I's preféerred to have the first heavy-chain constant

r € @h&fbﬂ{e%u)m ag&@ﬂlsﬁ:blrﬁi thggeEQ§10§ bitsBchl) ﬂ%éys@lfoyoxfcg ent conjugates have
b %’l %hal n binding, present in at |east one o he
eenfl‘ﬁ HOoVDNAs encodi ng the i mmunogl obul i n heavy- chal n

fu @brﬁﬁgte?&‘qn ar}u{)o ?glgil 05&9' 'mollelgﬁlaﬁ EEB‘EJ&%%X%E l“lsluéhr}is !1 !:a%tgeamlcm a

chal n are | nser sep ar at expr eSSI on vectors,
maytgige G5 e Noy SATBFS I HE a8 CLOFHA 50 [GeqmPIgfed BFi¢is pfp one
embodiftesit opth©inldh€&n, 1he sintigdde atcodjhgavéd blohd dr)hofeﬂna@djlsﬁxs tnoRElds (1. about 1 to
aboutqH snléllﬁ% %g I%ng{u eI SN2 nggdﬁe %% tleB] r ns1n OIE eyp{?Ir g{?rﬁllfqlg %9converted to May-SS-

| 0S
"ﬁ@hﬂ%b‘t tedpeeddp Mﬁh‘éﬂi@é @aqtqﬁl anlh @Oéléﬁ’sﬁtnmér {Cheri g pbo Girder Research 52:
127-181@ 9629}t th betraty b Bhfsindid-ankiBody BYMBMEr , POSSi bl e to insert
t he codi ng sequences for two or all three pol ypeptide
C haltersitively, i entibodyrisegigied oot @movtvelirhtdpivirengiecelss iToacatitheamicin
fam119$f ahmt:s it abEEQJf ¥1Q§Lg£nk Qcﬁbl@ @@énﬁle% ]jl\ﬂ\ @&Hsazlt surbg clofﬁg‘l?r concentrations.

results in or he ratios nq
Structyza} gnplagresat °§1cgeﬁmﬂnéhghfe@ be Fﬁ’?d awlﬁﬁiee‘r% 7P BY limfgsde “Yné‘ntas Ji-acetyl-y,
PSAQ ©id 8", @R acdl, Cohdee RDE3(R &6 3B36:33amt1DIBY eHidE Sdetdt &. CHERP A&LLch 58: 2925-
2928@ @ hybri d i munogl obul i n heavy chain with a first

Ing specificity in one arm and a hybrid

i mmunogl obul i n heavychai n- |ight-chain pair (providing

a second binding specificity) in the other arm It was

found that this asymmetric atructure facilitates the

separation of the desired élspecific conmpound from

unwant ed i nmunogl obul i n chai n conbi nati ons, as the

presence of an i mmunogl obulin light chain in only one

hal f of the bispecific nolecule provides for a facile

way of separatlon ThIS approach |s dlsclosed in WO

A PSS AT PN A SN N o N o,
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constant domain. In this nethod, one or nore small
am no acid side chains fromthe interface of the first
wanbvishedss7 nol ecul e are repl aced with |arger SI geTaIsA08919550

e e, S B e VR Pl o
nonbirdag Aqtisy ff@menttﬁ@@h@d“lamlﬂt ftxetomm Aehdip@emdhetitvengeeapidosa), ricin A

chaif} Ql;dnl%o(ﬂym 'Ebld@cgﬂd lAQ:hQX afpﬁapga@ﬁl' .Elg/zr te@f‘ogz%z ;95\%1&0 dl%(l‘fﬂug}?{%ﬂ? Phytolaca
¢hains with smal % alani ne or t

“me’T‘l‘W‘éprﬁ?WFﬁ%IsP‘%\PWﬁéﬁl%m icp plarapriadptyhifos, prscis prsfiy sagponaria
offictnhiles idhéHtiter Qﬂhnﬁiﬁﬂhltc(g\ﬂﬁji ré@trintedin, ymmﬁcﬁdeneﬂﬁﬁmp ARG SthSddadd. See, for

exanfhi, %q??jﬁ%?%ﬁ% %Qﬁg{)g b€ 183t i bodi es incl ude

ross et erocdnj ugat e" anti bodi es. For
eX aPhresent Mentioh futthe c@&mpia@wnﬁ&dy Ebn}ugﬁedhﬁth% lQERBhd ARl AbLBcleolytic

b dt di t h
S TR O
i mKJxQﬁet§ YSiEIR L is!)t%peg 2] a%ﬂ?ﬂ@e‘%rqge ﬁﬂu&t&n 61"1’%1(? @ﬁ]@éa{ed Mabodles

Byl S BRI VG 290 PP D0eTBom S P GG ectve sotopes of T

He

c otnC\?/)E 9 %ﬁ {)H%?%{Sﬁogaﬁnﬁ Eﬁ%&)&%@%g}b& n%ggl? mg? Ivzg]r%ty 3P¥ifunctional protein-
coupliegegus|sphias Nyucsigwpds3 é%@nmhﬂnola REPRIA{ SPIPRY, sgpcinimigyld-(N-
maleﬂ;hﬁmﬁthf}l@ b}@ﬁﬁdianefl%rbe:éy&ﬁplhﬁmthio[hné@[)Hﬁﬁlﬁcf%naﬁ\ﬁbnvahves of imidoesters (such

as dufnétﬁz adqam Ate ﬁ#g Ca%twe eﬁeerss (a l%cg :;ajsr%) glcr%én? f ti}(/‘\l rﬁl%eli%teL 6@%4‘,%? ((:such as
glutaggiehyide)chissaidp P@mnoatrdts (sbrbdybif @agﬂ@myl}MV@e@#nsm) thésesitpzonium derivatives
(sucKja@ Sﬁ@ a&gmhlﬁbem%laﬂh}l@fe@&ﬂﬁ@ d11§)@§an§é§w 81 tol}féhm@ﬁsr)é‘y&ate) and bis-

actlvgﬁlé()ﬁlﬂ oc%}ng(fsun(g ?uc lg]dg uoro%fgcy %orl]:)%nzglfe ?\S)j exa%%ll&glr%g ug{nunotoxm can be
prepyuedas dedaribed infVa@eteicrnliShierae £38aH08 (681).eGartand 4-labeled 1-isothiocyanatobenzyl-3-

methl ﬁi@ﬁaﬁmeﬂahﬁi@ énﬁéac@hc,ea@“%qXIIﬁ“Pg?ﬁ &l &Elﬁplfr& éﬁla)mg%gent for conjugation of
nents are reduced in.t resence

it b Y-S ELSP A V2 O GG P B et pler ot
releaigaif Gasctdeictdnrhin the eHoBortetanipRsaaladidlabitedinker, peptidase-sensitive linker, dimethyl
i o Bk gassanatsaes PLas Rl o cgnest shelspormast e

h 0 mtmnms latioh BriofentctkbfrisRETE hritibodsy BA d9wi0Ri0 A@htksdySaseridk. by

gaeof (Birrnci eTrmmi dti svebN. wi f f eoebbt a
recorﬁ\) %tctr E&?u%T f?%t%slyrel%éesr ot ooht hyydv) ebaceri nyedpi ucomrs.

d u @1 el ﬁg@?@ﬁttﬁs;f&lﬁ algamlbw ﬁapwﬁgag&&d lkzN "yeeép%%q%mysu%tamdm) for
ctir | ezegal Ol | ape
il P B P S e A P A P DREF RAT G DR (DSOS Byt oloved
by rempdt ¢fontverdsoigas @sm@lptce@pdasdﬁx o demiyg gaiteahbaaimiistraibbof a
"hgaﬁd@ teag SRR SRf KGR AR SEGRAR age;@(g wnamna&m@n euczersid
I'iqt ptol.euul pul renesesyrs.
| nﬁhmmhbo;iﬁsnﬁ‘tﬂaqbregﬂnt ingthtiohatag altofue naf@@@tlad m&agiaddhigabtivmf@ @l¥yme that

o OB A LR 0L SO 470 RS o
See, %WWR‘%W P You Baepy9- ¢4 Héni a. . g7oFel tt8itcl ti

hr si anoest hHo lot yt.eho 5 eenrm5ns di eT5n
R SR r e D P R hY Fa B OL Al & Pofoe insuch
a Wastaontihemve”rlnmwoid odsdttiveicytgdyfemr.ss. et ah, Proc. Natl.
Acad.
usﬂnzaﬁﬁﬁ‘eaé%%fébwbﬁﬁ@%? Adrsierertionnsuds by At neidiadekis)piafne
phostharase ﬁs(eﬁlbfombﬁﬁe(ﬁi@ Praphatd fcottdindifip) prodbgd ﬁ@tﬁes ﬁfyésya&ﬁiﬁifh}ébe il for

I f - ni. r d K f
conve?t?ng SM§¥ -CQ ’ﬁm f&ﬂgﬂ% !n&sigeggr&és }ygﬁﬁ%ﬁr(é% %ﬁ‘i g} g?& toxic 5-
ﬂuor%ﬁa%@uuam@@mﬁ@a@srm%i flliomagl PrRIFeses, ﬁ%@émﬁbmfaﬁmﬁew&wm
subtiltsHipRtvekypdiuekach 18 edik-paR @b 4 BRIRpsidd B AT K Mieite il €2 $&EeHng peptide-

rst o-oti ai et goeow. ryf c( net hbr knc Al Vamnphi nhr geycaemi oi
t poendf aHsnanobei hl e, t pi atr.gi i i eoeggoneca) | htt nnoi af dv
cpbceenetystrosmhlthnisaaié?ennra.eriae.ecdreidirnrea
neenni ni r bndnst asgal gnteriyve et ah, J. |nmunol.
(1919542):.5368

ebcanant tir bi osepdxFei aoecnrsi fcpi acol rene, tvetamu t eh
opnnalmcna0|t|reeteTsAhdu nptttrlebetpoaadlrleeds J.

S NI SNA PNA PN A A ™\ . s
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gl ut ar el dehyde), bi s-azido conpounds (such as bis
(p-azi dobenzoyl ) hexanedi am ne), bis-diazoni um
wdenisviaedves (such as PCT/US2005/019550

-.di.azqni. eth nem
cont TR D S8 SRR A Py R Co oS G g g g conain >
aminp pdBaubstitnents; bartgphy dnage- czi@mpg)emymes b et B-@bctosidase and neuraminidase useful for

conv!ertu% é#}cggyhlﬁﬁ ﬂ‘o g% II% ﬁ]éetdl:u%p @ na%ﬁfﬁ@s% usegﬂ) for &}ﬁ%g@mtg@demlaﬁke&l with B-

I munot oXI N can pr. epare as describ ett
lactalgf mto§€? @'Hgfeané g@mll%dafefggc}l)as pe&}llﬂno\ﬁa@gras? orpeniclin G amidase, useful for
convbrfiﬁg&kﬂdgb] toie)tatcict hkieaziyd mﬁgeﬂﬁﬁﬁthp’ﬂedix%c&yﬂ oBfiRnylacetyl groups, respectively,

" into ﬁ{jie g; 0&@8%912%% itoGieAGiHAdnk GQ&A; il G %'tag Ffzspnes', can be

ting agent tor conjugdation
used forpanvarS e Brogyss OS@emmtIqrggta %e azw@@mgsmq@ 43 rassey.repr &8 57-458
(1987)% |Aﬁﬁh(cﬂklla&yﬁ1é Jblﬁﬁﬁates L@tk biehddiaN@sdrBltERSR fQdetvBS of the abzyme to a tumor
cdum]hg£OX|c drug in the cell. For exanple, an
fabile Iinker, pepti dase-sensitive |inker,

d I ABL B%meb b hrvonn cgﬁ sltbfald HB%Q@!hQénBQod%r bﬂgahq(lé;l&@ﬁ known in the

dﬁ C%gpﬁr Research 52: 127-131

st sy PR pSonahorp Lt bR Bt arer g e fusion proteins
compaisibig 4 teelyy the Ardlig@yHigling Xé gton afy@nahtibodyyof khe invextien likedyo atiyast a functionally
activl So‘}t%gta]f e[ﬁ%%mte gﬁﬂ&h&“ﬁoﬁ o be@&‘g&dg{gg us?ﬁé@% Qﬁﬁha‘?lt DILLQ teX]%&q[ues well known

anot her enbodi nen e antl e conj ugate

““hﬁ“”#%ééppﬁﬁmg?§ﬂéhmﬁﬁeé%?éﬁfﬁvﬂéﬁ for utilization in
tu '&{er (%‘ ca gse g th%%nt}%htgyra?e Gprg){ltgntl] %%terebog(}/r e;l;aem%)%p € antﬂ()]od% may be linked

conj uga mnits ] ect
to ong eﬁm@ﬁfy qfﬂongwmmusaﬁelmn@;g agepqueélvﬁememéfc@h@@q}l miyppylene glycol

polyd;k dll%né% &kaBkinbg o@g@&hylale g1y&olil§fa pBISFbgYiead g@m QRtikdly Bagments, such as

Fab’ &9% g og%le 8 Oéeq[HFtGa Tcgecalnz aée 8968?51[]@ @reg%rfn? at e 1m1?1ﬁ 8? the invention.

an t[‘hapﬁgﬁo@§s &Jclogtj,a@\ergiﬁ ﬁrﬁ?ﬁéo Ue @b\fxﬁﬁﬁt&@a@ hﬁﬁé{ne@l ﬁﬁosbﬁes containing the
conj ugate ro rug act i Vatl

enz
mtlbeddﬁv@r?ge%bYﬂiﬁ&a?wow Ge & Sysapt deefy b et o aﬁréa fo Acad. Sei.
USA4,2Q:2688 (198 HeHWDe 2/9:8,170d Nab YcddOScalVSATT#AB (E9R0Q)] UTBak@ENos. 4,485,045 and

4 544j§45| de %q997f/3% 73 I%QHBJd %ctoyépBl 9%/ Q%g%ZQ?s%ﬂ le’%h%ncp @E&Eﬁmon time are

he enzyme cdnponent such conj ugat es
dmd@ﬁﬁPH@@@“ﬁﬁ95§ﬂ%§We capabl e of actlng on a prodrug in
S u?orF%&a:rIYa ¥ ﬁﬁ}ﬁ%&) :ieisg catt B ng\é{%%t eid bg r’ghg ?eblgr% | Phse g\‘? p?erﬁt%cnt %ﬁﬁd vsélth a lipid
comp@?lthnﬁprspdsmﬁwmh@ﬁylphv@nm ehelestesoftaniPEG- @P@tfahmdmmsewl@tlﬁthanolamme (PEG-

PE). akpk@hm@e RRQBPIA SRS EdhedHOE siEB ylela 1ibd3Ges with the desired diameter.

hos t e- ta n rodr.ugs j nta dr.ugs; o .
rab' Bo R b R0 Bl Pl bRl B s o g n Mt
et al. grRsalr Ghgs. 25T11286-188 €19 8Drviagglisulfyet-ipsiciragedestiinn Asbempghefapdutic agent is
optiohdlly cEnRMNUEF At e 18l O¥de Gabizonlel 41O RENAMN LME: s ts@a&)lﬂm (1989).

anti-cancer drag, 5-fluorouracil; proteases, -such
SeAmabiadd pneheasdificdtiags)wbpryisin oy peﬁt[db tuitibddids described herem are

conte%%!@@ Xﬁég’&Qﬂ %19 ﬁ%% be &E‘EPL 1% ‘?J @SB&! RS %Hfméf'an%l (glﬁep%blgg?cal

e use or conver |ng pept
propegiisp efibeatiofy. mrnareﬂ ﬁﬁ’g‘é%‘fnﬁ‘b‘(ﬁfl@ﬁﬂf fhe prsigdyjare prepared by introducing
apprdpkiskd Idlalédmuyéh@ﬂgleﬁﬁts 1R B BLRONY R QSP Séptidd igigkesis OSeRRbdfications

ot e AP RR L P L B U P gh ey witin e smin

acid sggyeticed of the artibertyd Ainnéodingtipn af detstians ingbrtivn, and whyfution ieinprdedp arrive at the
final Hﬁl&qgtl{g&giey ﬁn@cﬁﬁé@n&%&s@&é@&ﬁ&és%he@eﬁ%e& alaracterlstlcs The amino acld changes

derj dvraut i gzsedcof novrer uti sne -lac
elso 1y ks P B PIOESSYF elitheya SRR 315 ‘ﬁw Fﬁ%?%ﬁwn vof

glycogghatidasipeesna, i ncdi | dl i rnuf gres; einto Iactans
respegcrtoi vuepl sy, ,
pr hoenyl acet ypl hewnoi t xhyanci et rtyoal gneni t nht saeei r
deridvrautigzsedconverting3ﬁb can "asabzayrntthnei es",
knoawl sno activitye, nzwym t'hati canti bodi eAs
| terdnrauftgirvese.einlyto, (seed, rugasctfirveeeinto
i nvt hef oenti on prothderugcsotnveursted e.g., Mssey,
Nat ure 4573-2485: 8 tuanot or abtzhfyoene
defl|ovrerhyere|ndseascrlbepderbepcaarend conj ugat es

- A LN ™ e
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popceul | I ation. thnie knowenl |
t eycbhni quaenst hi obt eodybound ceobvacl eantly
wOonvisahéoni sti on enzTyhrrees pr ot ef ui nssi on PCT/US2005/019550
Altera ve 1, cusr seeadgent scr ossl i nki nghetth
ef éﬁltéég g;%g%dlef%\)/ i ‘y u 5 Wﬁ%@é‘f’hﬁ’f gr regions of the antibody tha% are preferred

1ocanf>mta&cﬂutagénte@aa@n&t"hlahﬂeyslsanmh@ﬂumgéhdaifs'eﬁ @atritedby Cunningham and Wells
Sczenf(e %4 lbéjllbll%g%/ é &%Bﬁ%e ag ;&puli %re fl;r(r)]u%to%ar%gt résgdﬂglaﬂ:c& t%d I(esgI anrged residues

such ersetgomsélr-sblm endasiv @@@@hg@tbwaamﬂ@dm%twﬁé fheesad dngrreasid imngpoprpierably

alanirf® opﬂfl {2208 B IV® th(e Mﬁén,otf hBi hrﬁm@acgiﬁ withNgi BRI TBJse Bhinddid locations
en

demoaﬁwqﬂg%%t&vglsém P,Flﬁ ?,'sugi% g)tlﬁns then are re%nmgi by Yntroducmg further or other variants
at, or (o iy sitesrwpabsiftiore Whﬁi)wlbe&wﬂfrmd@édmm@e aming gykssequence variation is

prede& Maetﬁénatul}g& 91@ %QH&%%I Elée@ h&%@ﬁl@&%ﬁ%ﬁédo ?(H%xa%npgs to analyze the
ol , ‘pol yp( ey, nceaol t hyl ene sa

gly ch
perfopl}aaﬁr?ém Jﬁttgxfl a’tI akggalll ﬂ&g,yagﬁpanm%q)ré % nBt@%?P‘?]}? (I,SI cg%iﬂtftedeat 316 target codon
or regiin@ad fieéxhigisedmatvdpedhnyires sreped oty edskedlagives,

i nvt hef oention. enbodpirnefeenrtreesndapeacrieally.

nmoARapesidyeycas desertions felady qrqm@f:@djgbcarbopﬁ-@rmmal fusions ranging in length from
one r&&RIBS taba!,qiepndgmamhg §m@mmfr&mesws RABIL hd i RASdiBRElayE6® of single
or muétg)ga aa%gn.rogis %(rs}el%:-r anP q?]s o?fse mSB%'&OIelS 1chude an antibody with an N-terminal

methiemb wridnelvethih otibesly Sagsirte aw@zmmppmydee Othgiinseqtiprg varipghg df the antibody
molefeAEHudSmE fusibiibhe RARNE LHRBRDF ihe andBES 0fin efdyme,RE PFolypiiié that

Acad. S 48N50, 0s. 4PShaUt ent (19807
mmeﬁgﬁﬁéﬁuékﬂﬁﬁﬁgﬂg‘P@ﬁ?%etn?ohﬁmanltghegn ( a
Li RRJ(:I‘?E %éegcms;ﬁnt 1sSang'fJnQ Q&MuUle'uéJ‘\%Q@ C’HM%/ gfﬁﬂlg %—3 ;t least one amino

4,544, 5 eni nt. di scl osed "
acid 1pq1(glﬁ f_ndw aPiH)ody molecule replaced by a dlfferent residue. The sites of greatest interest for

substﬁmbllihﬂ)ﬂlet‘d@mis af dntitdeindihdhely elo hgervpdualy s@be e ER alfameidns are also

contemﬂlgt(e)é L@o%&?f &é%&bstg{ohé agé%%tl iy T?tjgglc\ﬁndﬁ the headmg of "preferred slubstltuuons" if

hat |d neori [ vacnmaht oi znl eeesdt ero
such Wh%@ﬁh‘ﬁé%sﬁﬁ iraghngedn bielegi@hs Y gnogrsTpstaghil changes, denominated
"exexﬂila’ﬂﬁﬁEJhﬁlﬁblﬁ'r R Tav1er vlis flthdridRoyB O bdiveiR td8@LsE &pias fid classes, may be
hmnﬁ%l 4£efdu&g§&§}hrougehxatrrueded Li poPsEo) m es
seascrlgedllptohosteones
ceobnjucagnated|nvenptiroeﬂhbhéoent anat fi obody

fragFmabe' nts etal J Biol Chem si nt.
Ofgimd ot hr ear dcpt i eount . i‘,emplary Preferred
R Hal 22-n52a678d-9 Substitutions
||r{_3lU\. .vfl CC

AR} ohseomuei|.\Chife %talnoepdtlon |y G4bi*zonetal J.

AlaRyonar Cancgks; GAshsa ( 1989) . 81(19) 1484 1g¥ e
herelndescrlbaendtlboordeoolet3|deofroote|n

Aﬂdubflsceaqta&ﬂcﬁ®kﬂmd@@)M® n no bi ol 0o @W}ecraan

Ad/ r\ﬁrffl FH LIL y' L .hdu IIUI ml |~J U cueebSi i' IGlubl al Cy
g%ggnnrple dont &l at ed.
CyJg} BT odUCPI T|ise@@RAr ear edant hi T boeody Ser

varl anst segaucei ndcAe ni noant hi f boeody. |praperties
Ghﬂﬂsluflcchatwésﬁﬁhsthpeyesbplrsot |deac¢6nnucle|acnth

G@?‘SCI AeH- YVo—€1 "n epsueteott aupcpl OPpT ate ‘1\'5':11) ht+reo

i nresoi fd, ﬁ S subsati ntuditn/iotoorns
GlyRggrat ni odn/fiagsror m del et1oenxsfaonr [pliei n, clude,
thtae artorivensi ade

Hs@@asntdltutlV%ﬁﬁ%%iY%émﬁeonl etion, Arg
||r\un|| yllcu.l |||| 1 Gnﬂuy SquUbCI IIULCi
He aancgldesan Q@@%ﬁi&?ﬁ o
% atcetestt H&Eﬁgh&“&?p’UbbEbbbUEHblbqullduhiCEIIh

prOV|dceod & Aip@ul ct’, fo proositiorutmheber
cshaangSU|ncgh anthlfboeody, processes
posat-lternarnasaylIast0|og§ sites. glycosylationA
useful nethod for identificdtion or certain residues
or regions of the antibody that are preferred
| ocations for nutagenesis is called "al ani ne-scanni ng
mut agenesi s" as descri bed by Cunni ngham and Wl l s
SC|ence 244 1081 1085 (1989) Fbre a reS|due or
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predeterm ned, the nature of the nutation per se need
not be predeterm ned. For exanple, to anal yze the
Wpeoffsmzmmce of a nutation at a given site, al BCT/US2005/019550
" S Y cted—at—the
L¥S£§bet codon £5h and t he expr essed| At i body
WAl ants are SCLEgHgg for the desiTed acfiyl ty. AT no
aci d sequencel i nsertions include anino- land/ or
qlb'h from one

Phce(F)boxyI -ter
P1io

| T [Lexf; Ngll;lkrwlar"ésmgl ng in len

i dues, as Metl as |ntrasequence i nser
s&i@gie or nurtippl € am no aci d resi dues. [Bghpl €s of
termnal insertions include an antibody mith
TMT\}term nal |M&LiReronyl resi due or the antSebody fused
a—cytotoxHe—palypepti-de—O-her—-nsert iTona! vafF+ahts
T@Mhe anti boaVF}%‘Tvecul e include the fusjch to the
T er M NUSy; @he; TAESANT | body Of an enzgfe, or a
pol voeoti de tlhat increases the serumhalif-life of the
Vel body. MORIhdFGHIM%EPth variant is an [deitno acid
substituti on hAJeNeAgueingThege variants havie at | east nnp
an no acjd residue in the antibody nolecul e repl ace
by S¥sigrtiekedifisptionss b giglosivh aroagriea s antj#f)é%%f%@fwmlﬁhé? ‘é‘/sSFICCtmg
substfa@ibnsShabdiffertsighificandy in iHdir affpetrva Jlamtabifing @) the bodivesf iha dlypeiide backbone
in the al;leg OPIZXQP f)sYl &&Pﬁjlr Exatn g'aQQs%eet SH%IIJ: ﬁoﬁiloxtnﬁﬁgnt b?ﬁéchﬁ%@or%klﬁgphobmty

contenpl ate Conser vat | ve tions are s
of themgiqenle gt thrdret sitehs (g H‘iﬂ]ﬁ@f thppside ﬁlfaélf ém(u@dmds may be grouped according to
similgriisih the popddis ofthelnfs1d8 tiaths GURSTE. LEHiinb®@/16 BloiBkilshy, bdlond ed., pp. 73-75,

WoﬁgE&? S, IR Worn@ ﬁ act ivity, then nore substanti aI
es, deno "exenpl ary substitutions” in

Tal) eonﬂpolab Alad4). fVlalr(iV héeu @b éle (1) BeedP)pRhe &k Tra (WeMstr@hice to
ann @nca&ged pabra@p;;m Sdvey, IE(TH, vk @I used), 208 ahhem pyoduct s

scr ubstantial nodifications in the
8"@ C?fp@? C'g‘é‘gﬁfu es of the antibody are acconplished
by(‘&b&sec&wﬁ@ ARt His@® i ons that differ significantly ‘
| N Algdibele hir@ ety o@&nmg kelitiih Ry divded Intbegr&uEJBA% dh Sonffon side-chain
t he pol ypepti de backbone in the area of the
Propegiifist i t uti on, for exanple, as a sheet or helical
cofip bsrdmhobcanor(ebc)metMet, AlhakyeewpHe; hydr ophobi city of the
Tok5 e Lhorh e, SIS sk uyOr (€) the bulk of the
side chain. Am no aci ds’ may be grouped according to
si ) PG A4S n the properties of their side chains
(| ™) Besicl His,LghAtgager, i Bi ochem stry, second ed., pp.
73 k (1975)): (1) ’
ﬁ??&Slﬁ\y\?{h&EﬂﬂD éh%ﬁ\/a%tazl%&ﬁyLﬂ‘E (D), e (1), Pro (P,
Ph@)efPI)laﬁcTTrb he Met (M (2) uncharged polar: dy
( GNon-Bservaidle ,sub-ﬂitﬁtloﬁs-r\)nll ek Bex{tanging Bykembef)of onBS thds®NYlassebkon another
(Q (3) acidic: Asp (D), Qu (E) (4) basic: Lys (K,
Arg (R}, His(H Alternatively, naturally occurring

r eﬁh}dé&%en@éfdub fot %vﬁﬂbéé%dméﬁ&ﬁn%@ﬁ@&r &ﬁﬁ)ﬁﬁ’aﬁ@znof%mgdy also may be
de- chaj n propert.ies:

subs i By B P L. B S Ry OGP P Greva dperan

crossibiking. TdnverseAs eysteist bond(§)3ay deaddédao thésppipodiataimpiods) itsls@isiitg (particularly
fluence chain

Wher%’?%aélﬁt a? fsgﬁglﬁ&dgaﬁeg&h%%)g&a%% g Trp, Tyr, Phe.

NOH'p@IﬁﬁﬁﬁEf y@feh«ucaylﬁzléb@bgtﬁuu&ﬂamﬁanmbdlveeﬁibaitdun@m bank@é Rgervariable
reglo%%}rgugilﬁr a 8arﬁrg ar?@ Vy§ %nera e % reas‘u \e%:v facr)l{r’gs) g‘erllec(): efl L furtller ﬁ%vﬁl epment will

1 NVO mal n ni ng
have p}pgpg}bud@pﬁakprqmqupq;ﬂatgﬁ to[tln@alamﬂapttbg@yﬁ'om \gl'gchrﬂgy aty eenerated A convenient

way for generating such substitutional variants is affinity maturation using phage display. Briefly, several

class.
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substituted, generally with serine, to inprove the
oxi dative stability of the nol ecule and prevent
\Vahmﬁnam87crosslinking Cbnversely, cysteine baﬂmﬂs)msmnﬁso
hype(vaXab e. r%glo[n e]g (et %C;\B & r 'ges) u*%ag %34%%?8%9%{;%5 éel a:rxi?t}gét subsututlxns at each
site. fIheygpieady V@a@hthmemteld\arefdrsalgm nwta)monﬁa}getrfashlemﬁm filgmentous phage
partlElEs%g BLibR® hyRee Bf prti st Ubiana l\th]ﬁ Ealcﬁ 94111&1&” vl pase- dlsplayed variants

stitutin npre ervari abl e reglon resi du
e Gt e PR AR o e P R B 1P o order o sy
cand\dap hs@nm(reble sebegeet hotifichionsheine- -chenndgamimgetibsiadah be fRevRed to identify
}VMQY%Qm pe'sﬁlle@ gén@rﬁalutu% %Bﬁgaﬁlﬂl)ﬁé az{u%l:naotiﬂ g& I\fPen{an\? @P Aif %monally, it

anti b from wh are enera e conv
may %@?ﬂ?ﬁﬁlﬁl Qe %ﬁtjl Sgafélﬁ ! S sspitenibeg POWﬁcaﬁfngfy sguact points
betwednftiie anttbydyraad antigdni Sich Uﬁjtdageqﬂhébglﬁd ﬂallg‘ﬁmrﬁyrestfeh gt l:a)id1dates for

substﬁﬁ}/og Ecélahﬁggrtﬁ/quchxﬁ o§ el{b 51%&:8) Qere%rb t(ﬁlce S(lq’l \gnan% ar genera?e%) the panel of
ener a l'e amn
Vanaéfa tﬁgwbvetsfs% fo émemag aséa%,cﬁbeé |hfrem amfigatibagies vn@dspevmproame irt g er more
relevi}@ BSdyRinBtbe ke ted if Blr@y@Evelopment. NONOVal ent fashi on from
filament ous phage particles as fusions to the gene 11
pr ddefey typf oflethBio peid keaig df themntitpdnalem s opgindl klgtosylatibingattern of the
antlbgcl}a l@ﬁ‘c‘h @teﬁ@é BNEHs &e@eﬁh@éﬁt‘: or r%r@cal:bGﬁ‘}fara%%o%g%ﬁ AHind zﬂ@doﬁy, and/or
iolo

ff t h
acdingiogt ot pve s gl b PR i ol o
DY REUIEAAL R RN, Elsaﬁéel&% ARG & Oclg#( LOR e st e

al ani né-scanni nesi s
attachmpeataf the WTWW‘V&?‘P%@I sidg ghadrpt fwaegeg reeétm T hegtincpiily sequences
aspalsgn@m—ﬁel'ﬁa’%ﬂﬂ hs}éarﬁ@e&ﬂfhke@ﬁﬂs Whdaetk R@ny aﬂuﬁo&f:lﬂ aicbﬂ @lo¥ime, & thé Rcognition

seque%geg I’fog‘I 2{1210 Xttachmen{n%%ﬁe ceﬁbo%ecn ; mg'iet?} l[ r%l% Iaépoc ﬁmé/ su?e cﬁam Tihgs the presence

ructure o gen=a
of eﬂbfd eﬁqu*f Yipeptidp saencpran hp@mmdv\eequs B h@enaﬁtglmuwwa pitp. O-linked

glycodylitiof)RRers tSHUE M&ﬁféﬁtﬂ)@ Bneroﬁﬁé ﬁ@ﬁﬁN—@&g‘lgﬂ&k@m&U gdlidtose, or xylose toa
resi.dues are can ates for. su qﬁtlt tion

a
oA PhGaRRRNL BT atrhad R ot SRl bl o may
alsOlmue';edg;;enerated the panel of variants is subjected to
rgsnlng g?scrlbe% herej n and antibodies wth
SUPTRBPT BROBERDY UE 1 fte BHECB 1S ROPHSTHIE pesvmplehed Bl ens figpmino acid
sequdnea ssadltiecit edtaingoneformdrh eff thahbwneldopriten tripeptiiodeesiced (fgp &-1oked
glyco@y%ﬁ@x?sn@sgl ﬁle\éﬁé‘rétﬁﬁ]hayozflsotb ﬁla '%‘y 'thQ &!%uoghf &‘%&s&tﬂ@qn%{llo% (ﬂ%lore serine

gl ycosylation pattern o e ant | ter

ﬂ*fF%&lF les é‘ileé?qu?f@e ofifles 0611%“1%‘?“@04%%%191&?‘ gheosyigsion flre@s
;0%9 A ttlggdﬁ%gl‘;lﬁ %%{ F]c r%gr}(gn/ &)1{3 car %9 drl]age a?tact%ecp t{ler{{o may be altered. For

yCOSYy atio resen
exampipantihe¢ss. Wl@awewhrh@hyéﬁte @ffuctpe |t1yplecpkﬁ fuges atiaghed fpah Elegign of the
antib&lly bild @éscri¥ed inJs@d030015Dok iphkied..). Bkd aish ks doduRbees: (k?ovt'ah-f‘akko Kogyo Co.,

1td.). a}mu%oiges ]zw% Qlfect n ?\Iaﬁatﬂl ﬁFoéaédl%l%Bglcﬁgl el %{1? %agb@bypiraaeeattac%ed to an Fc region

of ﬂlegietqlqm&ragp@mafgp P3N ISAT, Taae-Maingd ef a/. and US Patent No. 6,602,684, Umana et
al. ASSBAERE Qﬁea&' b éa@a@t@&e‘?@sldué’\m e %thsdccchaMttﬁﬂadQ@an% Irf%lon of the antibody

ro cognition seguence

e e A SO R lofec 6. T BT LA RORE YO (BORHE!
S.) coaspézagtibbdiessiitt] elteedd@hrbohydritel sifacheth® tiprFe sgioa ehe@df. €i t her of

these tripeptide sequences in a polypeptide creates a

pot’én Prﬁ%ned@? esglgyanaericaihersincemprisys|ap Akisgiony Myedn g taghohigrpte structure
attache @b e Fe f-e@loﬁ R&s ﬁfc&s@cm%aﬂi ha%lﬁlpﬁf/edtpjlﬁl(ﬁﬂiﬁ%rﬁ Optionally, the Fc region
e PR e TE Saree ~ s Bou B ARy S e R dr e
Substlalltwda eiuaghﬂ@s WP A58 eyd/erGP4 efdhedic regioh (Rmonlyekiysoimgidnaly Fadngdes of
pubh&ﬁonyl%ﬁféd toAd by R aO8; “BlLoEATHLA* 4 én%bdfek 1n88del Os 5dd8/0157108; WO

anti body is conveniently acconpllshe by altering the

am no aci d sequence such t it contains one or nore

of the above-descri bed tripeptide sequences (for

N-1inked glycosylation sites). The alteration may al so

be made by the addition of, or substitution by, one or

nore serine or threonine residues to the sequence of

the orlglnal antlbody (for o |nked glycosylatlon

s N TR o, o o

"
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al. Antibodies with at | east one gal actose residue in
the oligosaccharide attached to an Fc region of the
wanodshocmmre reported in WD 1997/30087, Pat el Per/Ualz005/019550

20(50(6%;]'9 WB ggi/h\éf &%oﬁﬁ%gﬁgfmg@%@gzﬁfﬁsgqog@oégﬁ% US 2094/0132140 US
2004marcbmh Y p@ok 011232805 eEb4/0 00985 WEC20032055 119; WDe0mwk457T;We0 2005/035586;
WO %%%%fse%a%ﬁ &%ﬁy'zv?ot 'B?J) 3‘563{239%49 "(%Mé' 4ha YIRE dé?Qz B&tech.

Bzoquﬁ% é (2,0%@ @ﬁmplascqg gel]flgesdg@ucug%’ggéggt;dgq;g@dﬁsa@@ude Lec13 CHO cells
deﬁciefmﬁ sruteid fdbetidn\RiGka D&, 4/6M Bioomal Azzyphyst he. SEXISJSQQISQETUS 2003/0157108,
Prestf had ng%\?]o ?(ﬁwgbjf‘& ﬁegﬁa%lrg eet ac) r es%eclaﬁyA %BQ?)I and u b t ceHEme% nsﬁch as alpha-
1,6-fepngylitansfamse gens FHTS, ﬁwkqurf ohg cellg gY: an@@@hnalﬁ g/ qg, szqgegw, Begfeng; Bk 614
(2004-}5: regi on (Eu nunbering of residues). Exarrpl es of

Eiggggtgatwsjion e&rlle at ﬁlgﬁfqﬂlﬁ%%fe gcfu?% llvalaﬁitalgsd ofﬁg antlbody are prepared by a variety
of m@]@@@]{@%ﬁi:ﬂ@&ﬁ VieRquHtioBs i#@ude,; but andiot Bhi@d @, is@gtiolFem g na@iral source (in
the casDREA %Q&%’%@%ﬁ@ LR 20041 QO304 b leotide-mediated

© 5004 té“f%gbmo 2004/&83610 {Jsgg 804/’(’)1}:Ltg0§§onuc o mediated (or
site-direies]) 4iPRSEE'S; P%ﬂ?@m% gslfisgeﬁe Wt Phwsaier: Prﬁmd variant or 3 non-
varia@Qesib DI He8hiboddD 2005/ 035778; (kazaki et al. J. Ml
Bi ol . 336:1239-1249 (2004); and Yamane- Chm ki et al.
Bi &tnes he dof aple fgnegjty the gndibe b invepriiqayTyith exspegto effctor fogofiens e.g. 5o as

to en%&&i%d@d/dﬁfﬂ@&%é' a8dbe8y. anisinkPsl ataﬁededns;l mnﬁﬁu&@%hé%or%@ amino acid

SUbSt%i%}gﬁs in glegc rC I1o?1rc]) Iagqu)r C)tAeI @I %égsq}éﬁlggn%@yg @éSemp li«jgdue s) may be introduced
in theXRPO@AD1tBTbO Sllowpsgelmrdlam@Slﬂﬁﬁﬂi)oi}@om@@/@%%@n Retdamoditperic antibody

thus %nerat&ﬁ@fy@lh@ llIlfl}M‘O\%& oA capkﬁxhtyﬁﬁ}ﬂ‘or Iﬁﬁﬁ@sm&pﬁﬁgdt-medlated cell killing

ot S e B e LS R 2L s

(199Bi BomalneriBantibrifps w8 enhibell ap200w) detivitkiuey dicbe arcpded using

heterbRhRAbHaER0s6 BEEI 5Jlﬁscﬁmd@19w@ﬁ‘f* HaISEALS ﬁgs@aryﬁs '2§£bt 2%69(1 odshre
anti body are prepared t%lalt]a variety of nmethods known in

Alterpaiiely, pp antifqfy 63 bpengeR Bahkas dete Tions sl Sep iy paced
complleMentil B3 lamt ATDIT cfapatbmtlas ISext Steversors ul &ei-Cancer Dhg Deage3:11H-230 (1989).

natural |y occurring am no acid sequence variants) or

pr SER0FWR Birstail)devther Ebadise VHREIPRIEAR ST function in the presence of
humaSleff@todl toll§ Gh&elhe MEbRPE Bdprise, anﬂ@BmﬂbﬂbaﬂﬁlBﬁSﬁ e FB&on thereof.
Preferagls tEe angbogu lﬁlqgnr%%ds Sl rlses § l!)s 1&1%&)% g0 asrm%gs %g r3]3§‘ re]utld/cg 5334 of the

RONVAr | aht  Verst on PRECERt T hody. T PE e

Fe regiels i Predisabdy, thealméi Fé 13¢g1@rhié a hipap Eﬁ?d;F ¢ grRiop h@prlmgeqn £ongipfingof sybstitutions
at oné, @D 6Ghred B8 h&Gloey function, e.g. so as to enhance

ADCC and/or CDC of the anti body This may be achi eved

by Antittodiesdvithiaheyeddiig bindingrmdier GPY o dagibel is IMSE1999/8it6r Dang US Patent Nos.

6, 194a§3 1 %0245 ﬁﬁ' (pﬁ8 954 & 6@5@ iZQ ‘aqﬁ/so 1é°ét§zgr Rl inM‘t%th (anpnse an am1no a01d
addi tional Iy, cystelne resj %%?@y%%% i nt roduce

Substttlﬁl@n #OnGE &Oﬁﬁf aww@wysl%?m o %%éq a1ty 347 %Wq‘?ﬁ“eof the Fo
regiolhadoff or mati on in this region. The honodi neric

antibody thus generated nmay have i nproved

i nfenpradst tatervarhaidfaab b patihodyrme ey inssnomiesselvage receptor binding epitope

into RN BB PLcidD dh Alissdy E8dnlentdl hd dedcAigd B0k PAKIG, 73088, fordx@biple. As used

herefy e sﬂ%’ﬁ6‘1%ept°fg’§d%?§°f%é’?z’%“(%ﬁ%‘%%°g’1%2‘%& A0t FORRPhoecue (c.
IgG),agft. loGlordsGaihiths respbraiblcdel imrepsingttherimvivosserinpilf-life nite Ia@ gplecule.
Annbt;&aem&@@rfs&s{mys% Mch%&rr&mom@ Ao RO erubhRE fivek b ¥IBY RscRiled in WO
I bed . Cancer Research 53:2560- 2565

2000/(‘&‘5%@)”“"#?%& natively, an antibody can be engi neered

t hat has dual Fc regions and nay thereby have enhanced

conpl ement |ysis and ADCC capabilities. See Stevenson

et al. Anti-Cancer Drug Desjgn 3:219-230 (1989). WO

2000/ 42072 (Presta, L.) desCribes anti bodies with

i nproved ADCC function in the presence of human

effector cells, where the anti bodi es conprise am no

acid substitutions in the Fc region thereof.

Pr efer abI Yy, the antl body with inpr oved ADCC conprl ses

R 4 a o " o s NN N NN PN Y a1
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substitution at one or nore of am no acid positions
270, 322, 326, 327, 329, 313, 333, and/or 334 of the
woeeorsageesn t hereof. To increase the serum hal f PCTUS205/019550

L R, B0 S BRI it ERRIR] s e e

e
cognplard fqoé(g(?%ﬁﬂ)ma@ﬂd@sdm bed in US Patent

5 7%9 27%,91 for exanple. As used herein, the term
"sal'vage éd%aﬁf“é‘f“a'ﬁf’"ﬁ‘ﬂ‘llar‘i'@“sepl tope" refers to an
epi t’I‘ﬂQ’?pth;c f&r%ﬁlat'fo(ﬁs 5@1%' aff ocf?{] s uffin agccércﬁ&e %H{l)lr %r{:%%ht%vbnﬁon are prepared

I'S responsi
for S%{f‘ﬁ"ebc’@‘i“ﬁ@g %nweﬁHOﬁv IW% %@swﬁﬁﬂefof Purifyevitsfoptiond phag@ceutically acceptable

cartierh, @iflicts, oﬁﬁtﬁblhfa;d (ReBringloh PRt SHSBS 16t ediidnFGsol, A, Ed. (1980)), in

the (Srgllco?P ehlgg %Waﬁ%&%‘g@yﬁ%; cgepta@ j:;;nlaelrrsv ?%}pgegg O?Ltab%mers are
noytesicep @Flailgmg/at fhe despeet endsericentrationsenipilayedy ardiinvthideigffeds twes asgihesphate,
c1t1§Je Si8d 6tk Bl%ﬁlﬁ! R1de Qntfo;:{@an?s%gfdgg Qs%é'}&z acd and %Moﬁﬁe Sﬁseﬁ)agws (such as

ﬁ‘g'i“ |ca myl ati ons Therapeutic

°°tf“’8fy F@! a&fm%%l dﬁo‘%ﬂ“’é‘?thﬂ%‘% Chlgpids: e ERBES e benethonium
chiptide; gherol blltj?l or b‘ﬁm:}ﬂ]mdhﬁi dAltykpapbe awch as theiifyl & tpaip@A@eratd); catechol; resorcinol;
cyﬁ@hélaﬂcg S%ntgrﬂ)? Qﬁg re!& Vlbxg-gloiep.ﬁar-%%ﬁt él@% il%?%ogtelogemdgels‘)rpo y¥ept1des

t'l ona rnma eutlca e carri

Pméﬁ%?éa Sb‘ihéﬁ fegum %bumgt geAtip, 0F mm?ai@ﬁmgry@ﬁp@c Pplmermeeasi cal
pol%h}@yﬁﬁiﬁioﬂf@hﬂn@ﬁidﬁ kudkas g@ﬁé glut%:mnEdmpa{aﬁaﬁ@ Biktldine] digitifEor lysine;
mog\osacnilatrld%1 X %gﬁdleséz}ens other cgrgohyctkatfs mcly mg gﬁgqg?o ?n%xglésgal (l)'}tgF)grms chelating
agents H‘!Cb ri EDRAg sygers bygh @ﬁmosamlamhfel d@sla@@ssomltdl salt-forming counter-ions such as

sodhihl ﬁﬁm JoﬁElE)&E‘ &. 2SI QR CompRREL); i H&iﬁo&yiuff%aﬁts S Bs BEEEN™,
and ot her or ganic acid

citrate,
PLﬁﬁgﬁﬁ:ﬁ d8’i‘PtE§l i ncl udi ng ascorbic acid and rret hi oni ne;
L "
RN BB RV 9. o it

desgrhey ligeismlfidore foreiptise comnmpeAQ e HivEiRRty 23 T acqbite AR mM trehalose,
0.900 eyl MWohd)@V2Y: PORSORBATE™ tzwﬁmsmﬁ@@eﬂi St pzmhhaaaasmthhm shelf life of

r.o e cat res o cl nol
lenB iRkt 250 A RGP R T SR s R PR Rt o0
mg(rﬂasodlalbomndw ¥ egindrediym pighty fibysirita @ 2 mg/pﬁm%lYﬁQRBétﬁTH 80 emulsifying
agﬁﬁaﬁ%ﬁeﬁ@@t@%‘ech&eﬁ}?@ kn, or imunogl obuli ns;
ydrophlllc pol yners such as ponV|nyIpyrroI|done

ani ngophttizaliforfuilatonasiagd /o snlﬁutalg:bmsta&mmmuompm«mmmm example, in US

Patguf Sga%% ;,?gﬁre ag} 4 ?1 gﬁol{ lﬁ(gé)hh%/eglr %ﬁhla%gp &Fﬁtgtgdsmth a suitable diluent to a

high P@t@@gencerrmm#@%the @wnﬁwqdrﬂmslaﬂoe ey bt qdwguS&g:é ﬁ'tbsut@a%ly to the mammal
to BSrefbdycinsugar s such as sucrose, mannitol, trehal ose
or sorbitol; salt-form ng counter-ions such as sodi um
met alrystamnqdl feoe sf theanthod e gyogbrénplardnPleciresimpla HE 2¢02/0136719A1
(SH m’n c surfactants such as TWEEN(tm, :
CS(tm), or PEG Exenplary anti-CD20 anti body
f 0 I‘ mué ﬁfrhlﬂHﬁSn IRketh ARG tdaath nhoEb Moﬂ.&ﬁ&/e&&ﬂﬂ)ﬂnd (@ kc@nd medicament) as

ne 8%?% For 31:: H rgczfgr in 1rat1bn Sém? ltfc)ﬁ(ate:alu IUJ.CI tw Qfﬁl?cotn?feﬁwiag%éc%es that do not
adverselin dfeoisaech ofhe® %tremmlﬂ it mab‘@ﬁﬂsmablé)to W@S@J’QBAGIXE(%?W (eg

rmt% @m@&ﬁu kﬁ(b\f’ﬁﬂl’ﬂﬂ)l\@? erthﬁfexdi’é"cﬁloghoﬁﬂﬁﬁhdb @lﬁor@mliﬁbﬂ‘ lofﬂiﬁﬂnopnne),
helf I'ife of two years stora

PR BN S P01 ST B G IS pe o s
hoﬁﬂoﬁd()i g.BdostervonOorBomghartpl@erokintiheraly), Onegie integriBmtaggpistrbr antibody (e.g., an

Fiq o?gg/sugﬂ‘aggﬁllz%%lgwga‘@%% i Imﬁ'lelrggﬁ%alljge Xt?t%%ﬁtﬁ(ht Han E?a 4 integrin

e Water for Inj ectlon

ant@o@ Suq_h)ﬂé)m mqnzﬂé/éNfT BEREN v pilghis from Bigedgorogrs %%PBE?EB ?@ﬁ%ﬁ]&f&ff@mn class
dr@ @dFh Bd 5K Ibath il HREBIFE aMRSVONERY or [F0betS MABETLSERON®))Sn SMabpeptide such as
No. 6,267,958 (Andya et al). Such |yophilized
formul ati ons may be reconst|4hted with a suitable
diluent to a high protein concentration and the
reconstituted formul ati on may be adm ni stered
subcut aneously to the mammal to be treated herein.
CIystalllzed forns of the antlbody are al so

e T | ~ o o o WS ST N AN AS™A 0 NI
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The formul ation herein may al so contain nore than one
active conpound (a second nedi canent) as necessary for

Wohel)spaMBimul ar indication being treated, prefecaisy0s/019550
not

ALYy .activ t hat. d
sttt ORRRORE T ek iniBmtoslshi faiyi ioblp! Riaghopee-depiting rog
(e.g.caipkanatyleecytlophbsphavkidsy CAMBATIHE aanbogaesoanoaané agiibingl ngy-

Iymﬂﬁ])ctyQ)S étﬁlg Wé.@?g@%& )MMfrgxt {3‘!955&)%1@} alolesterol)-lowermg drug of the

“StatE‘h ‘é‘f’?ﬁrteﬂ:’é‘ii‘ﬁlp@'ﬂ% fhat “&"gjse?i‘iﬂpt‘”?srﬁﬁ?ﬁ‘&?ﬂﬁﬁ priadedds fpews é’gge rfpasticity, incontinence,
pain,ytig@d,i arTeNF ighjHitok DNARBNNSADNdoRicosttoid iz, bletdyipre@[semﬁel;mredmsone

dexafn@tﬁ:%s&fe or ﬁ&%gﬁ)r, iegot%mmnteegélc?s?érSer go%a%%t?tgl%gﬁo gue antl-m%tabohte another

ace
B-celj Ma@@gt?goe@t/agtlbodb gic) o the |for@]a,1@1;ogéla19 ty@ggﬁ efegtive amounts of such other agents

(ca11@{fhaﬂemz¢¢afmbﬁe%ﬁﬂdnmwm)em&mrned@hllmst lsaueacmzakamoé @dFend, for example, on
a t]
e P ans Pt BER Prton B PR o iae Biebg e P porametrs e

subjgtsher s as not ed above), interferon class drag such as
IFN—beta la REBIF(r) and AVONEX(r)). or | FN-beta-1b
ts mﬁ)ha %9| @t&rﬁ@)ﬁ%/ P&écr%}ashleﬁg@aﬁﬁé%pmple by coacervation
techr&;nesgir bjf mtethMQieﬂbubn, for {gapherhy db:ghethylee)lylose or gelatin-microcapsules and
poly- (Q{JE}B&%&}%%Q gﬁ@r&&ﬂsﬁ& Iq @cgive(lye 11&:’01101(?%&1’3%(%(’&’}9 ﬁrgcems examFle

hospham de,
11poseqleé(ﬁ1qﬁ)lﬁlfnﬁ)é15rosph%ﬁi %%‘&W% nanﬂ'é)ﬁtltl%l?ﬁ aﬁ@nanocapsules) or in macroemulsions.
Suchi té¥AAIUOSAKIGINCRSS] o/, M@@g{oﬁsgkmz&&aacarsczwed 1Gﬂamﬁ¢rme§ol A. Ed. (1980).
chol esterol -1 owering drag of the "statin" class,
es tSpsritiedreleaggprsgarstioat maybe perredy fytelderexanplesef etatmyedoplease preparations

mcluﬁeﬁ&’eﬁfp&dlerlbﬁb thatREESof §dBid gydropﬁd@ﬂﬁ)t)lyﬁblﬁ Yontalnfg @RlahtHBME Shich matrices are in

TNF .
e SRR 4 o s MRS o) BB Sl
poly@@%éné?&@éé@n@ﬁamm, pglly(latbmrmyetml@b)ethadnémm drpelp(xinyldgobol)), polylactides (US
Paterf 6. |30/S:P§>1f9) BopBlymS:9 BE skt hdk A0 ALREYE 1ut§ma nam%@mm étﬁylene-vmyl

cel | urfa t agoni st/ ant i
s B R e bk S b s BEL DRSS Hp i Gyetobi
micr@piehys @inipesed aijetit ®id ahablicacid beplgner asdlewndidereekiic)aame polg-D-(-)-3-
hydré&?l%‘iﬁibﬁh& he first nmedi canent is the CD20 anti body)
depend, for exanple, on the anmount of antibody present
| N Thdwernfulations keete lu@h for ihevo aytisistartion it stafle Mhid i RAiIR Ghcomplished by
ﬁltra@dﬂ%:&%h&érﬁéaﬁltrﬁ%[l% 6&%% of the subjects. The active

I ngredients may a entrapped in mcrocapsul es

pr &par edriided bf MXadR@e by coacervation techni ques or

by interfacial polynerization, for exanple,

hy &raoxtierentpdineat of the osatioy, angeticktol mamfacine canpenihgesategiplgluseful for the
ﬁeatrf?e% of l\%ﬁ%@ﬁﬂbﬁ%ﬁﬁ@gﬂﬁiﬁ@ Pﬁfe%ﬁctﬁ@m(e% maﬂlﬁa%ﬂ?e(&)ﬁfﬁﬁésx& a container

in co drug-del i very syst (for exa
°°mﬂnf‘ﬁ%fs°8ﬁﬁ‘§1“°’é?°ﬁiﬁﬁ‘i“f? AU FHER R | 10 53¢l gt ngeﬁ .8, a CD20 antibody)
and aiphaapacpaicilly @toggabiendrriniann Gib @i svithie she c@tainer) andAbY a@edkbideSds@t8ith
1nstru (ﬁpfol; @e%%l l%ldfii ggb cl‘%vﬁ‘e?émotﬁﬁgstra&rogs mdléa ﬂBFzm %gﬁnggk e antlbody is

ar naceut’l nces 1ot t1on,
%@@G? the sypisetahapio efrciiedurieids rripiipkeniiofisexpepyrelgEabout 0.5 to 4 grams
followpsd@pp akeCkhd a@ubdyab;boe.ne&amt (ESto QfgraﬁlU,Sihaﬂeﬁﬂﬁ's{cﬁﬁmﬁﬁure is not provided

r e ar S i n
until ﬁ tq% o Wee ms%xg ménoan oerlc Ay ef'ith é)gglﬁ flrll X a expo\sl%es ésH)rowded to the

Subleﬁ’a{ ﬂmgbsimloe%it\w arifwecfseparricdpsesdfapivadvar t i cl es, e. g.
films, or mcrocapsules. %ﬁl npl es of s st ai ned rel ease
et PoPARaEeIRET 1 QRorgB PSR ER e coniahen ggé‘}@ SCPBHE R HIP &0 cxample,

bottles, 3lals( sPrifpyc era XThe téngdiners@tah &Cﬂbly&ieafréi)l a vadiety of materials such as glass or plastic.

The cgrgé)% gﬂdk@ég %Li%%g%%omﬁespgg g)%{tj {eﬁe tﬁg %Fn &%{%{) I C}&;ng Jhlgnay have a sterile
accesgRORpffor txalgmlmthﬁﬁmt@er meke a@@\r%@bﬁ selugien Yag prearyésl wﬁy p stopper pierceable
acetate, degradable |aCtIC§éNId gl ycolic acid
copol ynmers such as the LUP DEPOT(tm (injectable
m cr ospheres conposed of lactic acid-glycolic acid
copol ymer and | euprolide acetate), and poly-D-(-)-3-
hydroxybutyric acid. The formulations to be used for
|n VIVO adn1n|strat|on nust be sterlle ThIS |s

a4 .= - o, '
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and a pharmaceutically acceptable carrier or dil uent
within the container; and (b) a package insert with
wonsdsreesions for treating lupus in a subject, PM/&IS&IOB/M%SO
he _i.nst r.uct.i.ons, i.-ndi.cate that an _anount  of t h
by AP ©s 2 e Al ebreons ot PRSPy g gtibody. The b or
packedefirmert indiextel thatplieompheitiomis il for adaticpitpubmdgutgecptigitile @or @atment with
speci%pgtu&an& rer@altdﬁg éos %%mfsgild 19’[%95 gbéntﬂ) ?‘gﬁﬂ @Etdr%%gx%lgowded The

osur e of rans,
articlg gEOp T @ah%@ebmpﬁédeca SPRtaingF GARRERBE A Phaagegticglly acceptable
diluewiheks, sishoRbichBostand Wit&|for&)j&@(&i{BWFB[}dlo@Hdﬁdﬂbu@$re& §8ne, Ringer's solution,
and &Q&ds«%’s%ﬂy on gﬂeg %Hcéeso% Iaéufﬁgupetrﬁaly ét(éh iélghelé : gipnse 8 seechtm or gn.rg container
compgiging b%s@l%ﬁd npgmggorgge the{dep tanubsdyosna fost mydicayesintatiede t artiple further

compri3® 1&9&&1@13 Bethe packhed ﬁ@ﬁ@or@t@aﬁﬁ@ih@ %ﬁct'wﬁlﬁ b ge%ondfn%ﬁlcament Exemplary

vi al s es, e contajn
s R s PR TP B BPTEP B ar e S 4gH i st
cytotgm(a%nt,@p JL@galsz(nﬁagomsTh@ytglgtMaat]am]st tralhdsogy. Thoprtairelsecand medicament
isa c‘ﬁ&ﬁﬂ%@%béuh@&eﬂt ha tntl-Sa18hf a%&It oY £ ifnBbindsd; ?@gsivg ggehthﬁoslt M’Qfélgbly

%][1 % have a sterile access port or exanp

hydrgRg s HEGTe HHAGRE: f%@%e@m%méww Ba@opbqnolate mo%tﬂ
methbigewate) gzadhirsihe pyemer@ipepiciaa b Meb gpeaifibajip alisy Inpus isiSNE.&adhi sednd medicament
is pre!'f@ﬁ)w a%rhcosﬁroid su<! Eédnﬁ%lgr% é%ggglwé?ﬁ oﬁ?ﬁ%lg [Iﬂemoi}egse I1(1ydroxychloroqume

onposition_Is t e ant
chlomp e Qe MM ﬁzﬁ]at’Pf’F‘hElﬂb%WB%‘F G- PefRRDIog sl dpihe upus s npus
nephtitisgthé sebr@d nbditaient i profiGablj biticatetoi Sadhess f)@amst)ﬁeaamﬁﬁm or
cyclo) n %F%QF thfe:@u%(él% ?ﬂ n%)%%c%mg %%l%ep %ﬂddo Slé;ngnﬁ als ué]esuab%qi'om a commercial

an
and sy gt dareles inchéne qther buffess, éﬂuehfa rﬁéwra @eadlew arrﬁayrufgesr t h e rFurther details of the

inverGiONRE fliG@atdd @Qﬁ‘e&ﬁlﬂ)wﬁ@ﬁhﬁlmﬁiﬁﬁg IS@RAPIES. Thé\@scBsures of all citations in the

oS B ASPERLAT gl o burTer. St &

phosphate buf fered sal i ne, gfRipR{r' s solution, and
dextrose solution. The article of manufacture may

Studg bf Lificakylsirtdisafetym® Rpiiing ia S8keds vl thaSNIRPS 20030046 Bl 6kIV Lupus Nephritis
COMRS Lt&iyrﬂges@es%fég&@gomlem E}Id'sa% 6F tllindb R ABPRER AYRITUXAN®)

‘? eylsa first nedica ere the article
sacef Gy el U D PBRLS eFPPERL PO sone in
subjeftewith arce‘a;tISN‘@PS 1093 sluss [Ie@ TV WptidhepHiies. Fancimeb (M@0inGaI P Btadministered i.v.
in tw E ¥ d§}5§ G QMS %ﬂ W AR §orﬂc@§4r&g]sefoﬁowed bx/l gx2 at suc months This

enDt era eutil c gen an | mTunosuppr essi eg
expergppgaL rﬁ%@%ﬁ@%ﬂﬂé‘g@ﬁ%d to MMEy ortisgeteecidalya prmpargtoiplapeey picpebo added 0
MMEREardod s Bds). This elykmiﬁbn&ecaaglagmhmhges 10§ cudredl GHANRIARS cade@iminates

patIEIRr)g)f %{ Jt§ 8Y§8£&G(8 ﬁpﬂosﬁl mf&t ECEY%) andC p rgowtntt]o%{c P se léllgd dCemonstrates

an antl an 1 nmunosup ve
mprca(gcbrm clinigg) §Qne@:r Bitispty st yorhty@fl @Xgaeqqs;e@ptm beth renal and extrarenal flares of
disea&elUn@ EASgLdvERs ovetild 32 Qd’eék@ 6f th& ¥y, ORR S RRAN ey enaﬁo%{I B tBOAR is at 52

w0 REL 15 B b R G PR es,

whicl@vdEoccger.second nmedi canent is preferably a
corticosteroid such as predni sone (along wth
op L FEPHEAY GOIFREY R todetkaping themyraprigat mﬂa&%ﬁw&, either a complete or
partlacfehamfequene qui nacrine, MWF, or azathioprine with or
), and if the lupus is lupus
leﬁgletem&?{]%gsgggg%w%dl canent is preferably a
C oIf 1] cosbemgiceatinineier rpsmabigasigmplarsatining & hagsline (48.2iperdLif baseline

cycl OphOﬁ@hﬁﬁb@@ertﬂgﬁQO@ﬁtrhﬂ‘gbe of manuf acture may

further include ot er

Cotror ci AP S srRpE R e DG o A it pover
buf fers, ﬁdd(HP@mnéabemcbbﬁc@ellcv@te)dl es and syringes.
Further details of the inv%g(i on are illustrated by

the followng non-limting anpl es. The di scl osures

of all citations in the specification are expressly

i ncorporated herein by reference. Exanple 1 Study of
Effi cacy and Safety of Rituximb in Subjects with

ISI\I/ RPS 2003 d ass I I I or IV Lupus I\Iephrltls Th| S

Y Y Y

o "



patient exposure to CYTOXAN(r) cycl ophospham de (CYC)

and its known toxicities, and denonstrates i nproved
waebosakoaircal benefit. Patients are nonitored POT/US2005/019550
~di sease actlwt tbm h.r ental @ d extrarenal, flares of

di Sease, Anay SLpLY TERIERT RS the 52 weeks of the

st lfcﬁﬂﬁlamh@quWPmtSylefelﬁMscacy endpoi nt of the tri aI is

at 152 weedtsbie (Bad /@ﬁ&n IC%ILIMﬁHlQS) blsimfn%% 'egtiﬁQteg Qgﬂlé

m)nthsfollovm g % dose of rjituxi m

recover y, LHHPLHEGER &6 Gi}?“?tngi’ b Modifjeatipyy in fpjgf | 1}1 Renal

obj ect i veDisegsetldDRP] e@natiom)e t he proportion of patients

achi evi NouRidubiif R uSARREEG: Alm PAILLA! renal response.
e

A conpl ete renal response 1s ined as: 1. nornal
cr dat i ni nEhePassiss wine PREIIIQACAHRINCIRLOHS F A, ﬁ@np@elba%@ﬂqctm in

(+_ OI 2 rpdtehluyia tofa ulRSRAtéING cfohtdidie b 6ﬁ< 1.0 VB tht Badine urine
nornH

ovi denced @By ER 2 5 kS hior Ratdl LS
field (H@ﬁ}) 7eigileehloeprdlan o ritegebtaiel bregiaie sjio &3.5.

uf lcbﬂ&yedﬁﬁbj éitstpﬁ’hcﬁpateQn §§cﬁ§1{ ﬂ'éh(ﬂleof ﬁ@&) '1@da§s {8 dQernthe ehglblhtg After

screegln% subge(c:tls Iel(g Eﬁeﬁ(a/ Wg@ b8 }mt}a% P%Mglg aEISSPﬁ) Wgﬁaté(gn c|11v1de(d dosflés

(3x/dgg) ofvib sulpleeis willibp titratediup te artapet d(sGFRY/dfyeis digidddaiaten3edayh) y #dek 4, as

tolerdMad Iffrédﬁ@ﬁ)hs(}ﬁ]ddsé]argle%ssa}yn dé&%ﬂa@é w1@'b§ﬁﬂ§/€d i 5@%@ d?crements At
Se |nen

worseni ng Urlnar
rnd R b e P e ag Y. bt B tiyprdnisolone
1000 ;zd¥ bicn i ey foratve duys and theid starting dieiay 8)pafity @illebe btex€bd 6k brélPrddhiisone
at 0.78 51%}1(%/11%5‘1}61%1 t‘t(S)loa 1Y Mg Bﬁdg}r kgftvgek‘lplé Qu l%«!c%%ﬂ IQJ:eE]vg elr’gh%{ rl.ltl(l)xng;b or

base ne urine 1o Ccrea
placepog i | Gt SndsiaYStl AR G Wi 190 e R by prgnisplne 30-50 minutes prior 0
infusipwsiven orudaysal 5068, anb1320 Subjedts Wﬁdlﬁberieﬂt\él& kvorsdh@@ ofredbl fuf®ion may be
w1thdpa'§aﬂtaﬁi tl%at%@at ﬁ{e %@Esjtlga't&]’g d{s&&fm? ese sté})]ec? Cv%ﬂpbseeclc’)] ¢ %g asqtlél )z}téxe?t gallures

glartlm pate in Cr eeni ng peri o
but foljeryed clopehain gafitpfolav-vmy v . After scr eeni ng, subJ ects not

.al § 9't¥ Qg\lggg}ngor%e s!;)pd? gaﬁ eg ﬁ{xeecgiteqa be[l\/lvahaatqe?]hSrgeg "H:l%}//:d ay

ses (3x

t [ f 3 / )
O%agéﬁ s::Z with Igﬁ)i{gg clﬂss or 1 } OL}p%s% &és as e¥19?1(ée&3¥? feBzH glopsy done
i nWj ]@ W@S @é@@&ﬁ%ﬂwu’é ééP%aé@@nwli Withiseeredisi owed i n

250- 500 ng decrenents. random zation, subjects,
* af hage ackiyetdisegse asevitinerdibnor Ommmmwith aing PlgteWW,reamnllel ratloe- 1.0 and either a

St @ﬁal ﬁQpSQ Ritkes AydaR ro?éiﬁbxﬁx@ sBRAne8RARPEBo0b vlaQ e & 19 hﬂ)ﬁynephrms or an

da rt|n on da patients
VVI "}c lve%ma@f %ﬁ'fngﬁ W&% i‘?%‘? Sﬂ%’@d’ﬁ? EHHE Ogrtegf?uﬁ@“?rg/ kg/ day
eri n (]:'g nP E‘k iégby week 16. Subjects

vv| aye "Pé a{yg R 811““}“ °f Py Fq‘ﬁP‘H%éB%m%‘t“n&é% 13 weglgjprior to

15601aﬂm1gdays 168 and 182, with 100 ng IV

nmet h redni sol one 30-60 mnutes prior to infusions

gll%/& g‘fﬁﬂs&%%" a_rsassef@éat basglipeqat the e%faéle:fogrswf@tummab/placebo and
every GEXVWB theadier throwgh61s eha bttidy. @l Br@1 edunt Wil énaudiea it tH&ponsor-asmgned

centra ‘Ejo'}}avm 1 Q%&f 5?@&6?% s Jtectg Qﬁo r;eci%}cgdelacgbo rlguxgnag g active rituximab but

f'scretion. ese su

demonsirateB-pebifecoresy Will P@@l%‘lﬁt“d? mrmcmm Stibirsts o feppivsdfitutipab but have
not defn@ds{rﬁw—Bl&ﬂl re%bﬂéfy&ﬁll Be falldve@hritifB 1B edoMry, Hélﬁecﬁﬂy%gs\éhﬂe or I%l’vkr limit
of 1o Q&Ic everlspe criteria bel ow have been net. "They: have

"Hee (5‘| agnosed wWth ISNNRPS class |11l or IV [upus

n e”gﬁﬁr Waek 82, abieety ingfervcbigibbfpr duxisatahfudiors pslysutieciewhirédaivéla dose of
rituxine® af@ b2 Qi R GhbLE BO12S AN BYr FeinAVadRs ofglltuQQEE B dti-Sell

Si s have active di sease as evi dence

recoveﬁrgt?‘@?eﬁiﬁf“ﬁer with urine protein to creatinine ratl o >

1.0 and either a renal biopsy within 3 nonths of

screeni ng show ng | SN RPS 34903 class I'lIl or IV |upus

nephritis or an
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active urinary sedinment wth > 10 RBCs/ HPF or presence

of red cells casts. have an estimated GFR (as
woabusulzaced by the MDRD equation) > 30 m/mn POT/USE®S/019550

12 _week [ LO. L6 B-cell counts (CD19) are

2o SREERe ot P RGP Pln 6t Gt PR Bioe oot in o
protacoltsel Xirtralnvp vlleelelinrataomd oewes sjignd, symmedoss, drivéedadida®rs of lupus nephritis over
the CBMP lfﬂpegslétexﬁeptgd it Hﬁiﬁ(her ﬂJg)sgﬁltﬂe C,(fﬁbl %1%0 a%lJlefl %m between 12 and 18

conduct ed at sponsor - assi gned cent
monthy afPHBItY fhyapy Wlﬁlathv’g%?enﬂ §%ﬁ“&% plkat apes of weead %@verqueé ¥ days in 1-
gramfaibutis, Wah i@reffaugitd i €onfining)tier@ponsd Hf ﬂenmasﬁyroaﬁl&lmﬁg edthkr

com;{’lﬁé}%frx Mse f th(eg e!ctrere%%n ntce’é%ﬁalgar Ehl tge redétsJ x% d}or other

O rece ved ri have not enDn
immmoguaprpssiyEageRie rTyuth PD%)eanFW‘Y wewdddbe @spinisterdd imiiplly within about the 2-week

time f)@ﬁﬂl\fcﬂfow:d @Qﬁdtﬁbﬁﬁieabﬁémkhaﬁ&lnﬂ B @ofths, foﬂé‘%ﬁ b&; brf&h%r p@{entlal treatment at about

one (gl TR L et AN i e P st R F B % ol et e win
CXPeWuCIC@@ eThﬁe e-freatfosnbpreppeot i txnmtqdactbeaﬁqcesﬁlmeectd ihfhe wpatnhentyd proliferative
1qmggﬁﬁmyed for 12 nonths after their |ast dose of

rituximab or until B-ceII recovery, whichever is

later.lt is predicted '"a cfeExpages ect’ af

adm ni stration of rituximab or humani zed 2H7 to the

subfr &6udy faEviajpate Shedifficaey and Spfety of Riguxiadin Sylii¢cts with Moderate-to- Severe

amel i orate one or noVEeRr s Esxhasiagnsss or ot her

i ndhlg eﬁ@raees@és o WBHdS: m%ey%mumwm%enew/ﬁﬁ*mm) ddSed to

% ¢ t hat another 2-g dose of

pre {‘ﬁa’B 6‘@?1 Jg‘? G AT R ﬁth%ff?aatﬁ@@%%w%@opa% @fA), or 6-
mercaptriptring (6-¥1AR canpyredivitiplichie iGDROctawith doidd BLE withat acadel at
glom&ﬁ‘lG&plQ{tls ﬁgﬁﬁﬂ nPk JF 191\"15% ﬁﬂlﬁ%lljt Suﬂf%ctglgaﬂﬁﬁﬁy lk}neﬁﬂiﬁltu%ra%mere Lupus

fective in contln I ng 't

F lare 8% deiE'Fﬁdle arre nf,\ﬁ QF%A ﬁtilter}OH quwp Hegv %Iﬁéﬁr%‘lntena and will recelve an initial oral
predrisoiEtaba@/op Qs higb/ddyeETraney/dby, of lhﬁngkgbdaﬁ,ﬂaﬁsejﬂ&pﬁeﬁﬂ fnge Scofk and
t | angd/ or .ot her
pmﬂ%%ﬁ%%%?ﬁ?%%egéf%t&% g%?s§$$ Smg@‘ ‘ 35??Egﬁvﬂmm°r
placehgrnd ¢ dpvel oilhinitiots e @reduisonsrner euel 1;9 whs Fri ashigs @ predridere dose of <10

mg/d%- \Sﬁﬁdﬁtstvhlmbntﬁiﬁé tonﬂ)er tfldﬂ‘l chivR@roliioRRObRAkd td ﬁﬁ&m& ofod 5 mg/day.
SubJects are fnom% n dl]g SéSe aftmt?gf oq acEiYnonali] g%ﬁ]uggshl ?%ss%%}] té? g‘ggs ?frdgfﬂse

one an
Prednflsmetuiseaﬁndts?femmtﬁ pvef ﬁhe%?swle@f the ewdyt e primpmy efiagey elgoigfof the trial

will bk 52 He&E SSMASO I reiMirbdunB KRS B foBMAREESIast dAAL SF rituximab or B-
re-treatmnment §§§{000| IS expected to be successfully

cell regavely: VP RE O P e BHrent  of prollferatlve | upus

ne hritis. a A Stud ate the Effic
“EHFEYY "J%?‘V%qﬁﬁéﬁﬂ% LR PUEES b e T hesbo
achle%pgl @algylgme mn@]otalpplg@ reffroyse KM AR v gartial Fliiicg! resperdy/(PCR) in subjects with

modeBARIEIIES s t@xﬁlc at@ﬁg Siﬁj‘ %Iagseggd l{y'tﬁel*ﬁfh{@pssessment Clinical
(r)S ded predni sone and one

fesm%fan’rlgFI%h%ﬂpgﬂ[ W@?@{ﬁlﬁfb&e&ﬂlﬁ IY(WW%?%% exate (MrX),
azafg %&%&g(%ééﬁ%, 6- nercaptopurine (6-M))

conpar pl'acebo in subjects with active SLE
W & h@uiljecRGihb U&ndd hdBI¥Rd 4 Morefhdchibies pak. enrol | ment for a
Phase 11/111 trial. Subjects may qualify by exhibiting

a sewvshjests[wip dendthchicrs eifker de¥CR edPUR/(i.ormen-plinvaBbspdi® MCR)).
criterion or two new BILAG B criteria and will receive
anTheM AR, BCR.ondNChare defingiom llowsgi nen of 0.5 ng/ kg/ day,

0.75 or . 1.0 nug/ kg/ day, *based on their BILAG

s cor S B0 AP SO v oo ad gyt respons
per i edthouSith¢l@ides flat gont hremord @wdomiizsadthta BILAT & ol score) to 52 weeks.
rituxi mab or placebo and at day 16 will initiate a

predni sone taper over 10 weeks to achieve a predni sone
dose of <10 ng/ day. Subjectg will continue to taper

their corticosteroid dose tolerated to a target

dose of < 5 ng/day. Subjects are nonitored for disease
activity, use of additional inmunosuppressants, flares

of di sease, prednisone use, and safety events over the

52 weeks of the study The prlnary efflcacy endp0|nt

o M o T - e ~ "
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recovery, whichever occurs later. The primary
objective of this study is to assess the efficacy of
woizbesxensb conpared with pl acebo i n achi evi ng BA@/US2005/019550

mai nt aj.ni.ng..a. sponse (MCR) or partj al

cl i*ni Igglp guggﬁ%@ {Jﬁl@% (]%Ig 898 %\'g:fﬁger fyeeks and malntam this response
noder attleut dovebping p @ars (mt enoge dewrdumamwm h BN ©B stsref Bt ) consecutive
as as@%&qcl@eyze 4 Hl%mﬁ&rﬁ%n@%ﬁﬁ ?1%?53 I.[A%1 B EUOF&% 24 weeks and maintain this

responses w | rou ow ng
nut uafeFRPnE wéh%ﬁlevéopen&taéb{ﬁmné §F moregfHj dempias W B&%W B\penew BILAG A
an MCRore) tDdbjvet.s who do not achi eve an MCR but

achieve a PCR  Subjects who do not achieve either an

MCR oNCRCHI gubjeets whargperistice p perert lare@protswdoi ORI a BIEFRE A score or two
MCR,  RGRomaibcviNGRIBAG BAedd) Red D3P1 o deRWBor anyMdfect who fails to meet the

Subj ect.s. V\,h scores or better at 24
Weeksg %@krﬁ’rﬁf%sla?gfg@ﬁ% wi t hout devel oping a

Sk s er eSS s Bt 0 st vith placebo
will beAGe@lugie the édlowing:bet t er at 24 weeks and mai ntain this

respons t hout devel opin flare (one or nore new

dorfai fH ‘ﬁ% TR fﬁ%@f@%@ &3&}15 fligrasepEvEy ARt PE tifpsadiugted area

or actdevie carvermiahghasaliod (AUOBIB) eaBdgrwithitie BIIDA BhskoAémeR over 52 weeks.

score at 24 weeks and maintain this response wthout

devel O gt iwipabrteindyss MCBs (cxdidine RERP QoRfehsigelydingdMGRs), as measured,

BEL/—\ge B, t@ﬁhe\l’}\)hﬁjpbxﬁbﬂ.o%ﬁhﬁcts 6Ad Rhiede@n mRV@@K&?g PAYGRad the proportion of

AUsu ts a\ReVer re (one new

domai éﬁ”\/\fti‘ﬂhoa Tvﬁgg&iggcg‘%lrné Y? e 1];(1%% domains with a

Bl LAG R 500 toR}abilityhilBadad. t0 Veek 24 or any subj ect

who fails to neet the definition of an MCR or PCR as

dennedbilith of rauxitidheregtetwbicdy ty achlsyeaBILAG € saone @bétieca ek 24, as

outc OH@asJi@laﬁ WL %e%toggllﬂbrlsofﬁbﬁégty whEREPARN] ]ﬁgAf} ICtsLJai'é DR Brter in all
e to evaluate the follow ng:

with <§) acebQ’?

Abi | i (9P 2 YF53G mab to decrease overal |l SLE di sease

aCt'I v 1 O QO seyver T

ety ity SRR Slolbii s SlIGL SOl AR NATE WS

as sessHmn bfrmmﬁabsammﬁk@mhty Abifé dstmgastied byt SIDExpARBediHRalth Survey

l nd E'Ep%g%{%ﬁnc%gn s%or55I g'lgnq g%s P%Rgtz\%es%?{) ﬁgl‘R?]G x fie@i%&l’l'gl dédqt?;nm%ﬁgn’ts specific to

achl ely@slan MCR (excl ud| ng PCR) and the proportion of

;;?Je te(gortg:ﬁs r«?l -?‘p%lbnégg}{ ?uib{ects relc_;ewgrfgtth%.% nﬁh,bagmezﬁbrlci ?%yby eproportmn of

rit uxsubyeds-vtho gelieselarsGR mth s10tmae mahisew gerdayBidm Wedks H1t0 52

or better at Wek 24, as neasured by, e.g., the

pr OpoFltaP%ﬁ‘iOI%‘F“@&BTté’é’P%b Bl M€ 2 BI LAG C score or

better in all domains at Wek 24. Ability of

ri CORPTRIUNISG! BrBtRatign ¢ frErenipgRetiqddasting p aoe?%v@o determing elieibility.
Subjdcls afu@ psear withActive @lets. deteriinel | bif YCR britériatabkone B BIDAGIERELQWEA” or two

new %Ilﬂgb c!itg ‘Bl Lrgt r1a"7;lx§th<§‘n'te &éﬁc% of acxvesibmeru ogeé) dtleSQ)VhE'eeanl a{kgckﬁro d

PHysi ¢al “funct ron score from I'ne a
lmm‘BQSuPIE‘FssaB‘B At prereingapublectaefe inftilbifeshtedtvidrss prednisors). § ng/kegfdgy, 0.75

mg/kh/k!e@ucﬁr)l 0 mg@@ﬁaﬁ}} 1610BdaQ, Bds€i-o8 Rtfal MAG@CC)?EUEQ.H plel&echBE 8drtiooid dose.

re t.h raporfjon.o
sl R R 8 g0 ik Vet B e SURF Achiups prcuisons
taperpemm:gkaesb placabpi. \egltale2tdlus predsone tﬂaaiunmjbd(fpzmk cwtnghit and observation

perioll. Frld XibsPBBeich b/ pid o GflsRon Vel ombk; 1 V\gﬂ%%%ﬁﬁnﬁﬁgﬂ o% 5 on Day 15. A

(gartICI ate i'n a screeni nlg erlo Iastlng up
sche Bd Pféf{ngprﬁ.ltw%r cglllqn@qcbsl 0|11|Si}l§;y ay 16 and patients fractionally reduce predmsone to 10 |

mg/day p.o. over 10 weeks, followed by a continued taper to < 5 mg/day by week 52 as tolerated. Study

personnel will be trained on how to properly administer rituximab. Subjects may be hospitalized for

46
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Subj ects nmust present with active |upus determ ned by
ACR criteria and one new Bl LAG category "A" or two new
wehkaG2eatr egory "B" criteria w thout evidence BETASL2I0$019550
Rhr L il.e on a background
obsexgrauon r‘)al%cu(?aﬂs'ecg élgﬁlﬁ%t iﬁfumgtb Ft erﬁtloné)gth gl(\ﬁsgga&r gRituximab must be
admlmﬁpltsti 1a1d¢13¢10§ersemne@bnvwnﬂ fiulloesadeitapibetieiiiteomast G lﬁmiwétlﬂg bdagble. All
subJths %51 Hggé Mddﬁﬁﬁ’elﬂgf n&xﬁaﬁ@éﬁ%&jﬁ)&/egkgh and gé‘ y]§1 ad 1t on sgbj%:gs will receive

100 .J ? g LAG score and pre-screening cort
Hbsolipe 8818 munytss areﬂtréo s arRedrREEb prplaseh) nfurigt |
to receive rituxim Lv. x 2 (days 1, 15) plus
pr SUATESH dredngisesped EPrCOthnP%‘%’F jmesgswptsssive wedieatoris\id SNIE, AZA/G-
MP, NI sthig wed presdtie sdrafieg and th doftGud tﬁcﬁr aﬁﬁaﬂéﬁﬁaﬁ n&&&‘a@&ﬂ@‘?ﬁdw@l@g, as well as

their ngélﬁg E{(ﬁtcbz‘ﬁ@osQﬁﬁd ﬁ% B&Slfﬁw t?rrc])u )él HR gﬁl?om %tgriatbc]x} unless instructed by

I nf usi on occurs on e SéC
the trepiing fnpestiggtop INSAEYs il be ?ﬂowﬁé tert wid pmpdmitidivense. Spauests o taper an

mmmagmmﬁsdr@hﬁt BédicblRY inkBvaddd&hith &k MRALS Nfoﬁ% tR "ﬁs"}iol;vbﬁg table lists the
antl—t%la?ﬁ.\'#lca\%%lrtj ] e&j c?olséc’ r%] g txﬁecé gt r@ﬁ@? X‘{I@g tgl go(wuﬁg;)%%,tngﬁ?m@/eake Lgcécated
t ol ' —h
o oG IO W S s on
hospita HX‘&@‘WW@E@H vation, par @0Qctdsamgyay or t hei f
first CHBbdduineat the discr %Oin%rbvé}ff dJyQ?ev‘s&%ﬁngrtdag at

Rituxinuemggst be adm ni st ered unde
supervi s¥en—and full resuscitat i }fngeg&li}qd@h es _nust be

innediately avai |l able. Al subjects wll be re-dosed
with either rituximb or placebo at weeks 24 and 26.

| nSlﬁji@US %Vh(p&%;éﬁé@h ﬁﬁtogol \%ﬂnled 11;1&1%1%}6\{(? seq/'é—ll Sﬂ@ﬂa&c (tr%atment failure) may

(=}

r.

mnutes prior to eac
receW(: FF%%H WHbad orB cg% é%()ostiarﬁxfi% gf I]uéﬁed cligigally %Iog@qt%byéheénvestlgator These
subjeqtyrgdyroe creatkdtwdth p@dtidond 6. 5 bictsdy/keh &sédmi’ﬂlﬂé@%@:p bEBRBASY.EIV corticosteroids
in eqmghtggs:eé lg%%gégoewg% I1f r%ké%m 8%1%%1%%}42% lfiemp anfy IpreclucYc\:g oral corticosteroids.
Subjegﬁ‘f/]ilo XRFFiEHCE gqresﬁlgarilre g{nfrgsﬁonellvq to qugqoetg’pléﬁare thgpg witeduf imgryvement in their
BILAGhGir B spaysiehd afier NesisoDint bBQISHBERieidHekmbR dm?wma EBaible to enroll for
rescuet tl%l‘;.tglglg Ii}loaﬂgp%\hﬁ)e e&%é? ! ea% t'tl?i Qut ed tgflst%ees{lbat IBO Irmgs'&garﬁ‘ Wb!eﬁts who initiate

I nstructe |ng
a NeW amunofUSREST Ve @eltt PRARY ofhfringw §me.mu hites tha sadoty Rbau@gtesod of the

trial afidwill 2 @dcei B FurtHEFRARYS Frup B Sbv? tHd CatGorMSimeBRatidh SCHS SR to the second
Study{kg %gvan§€6m n%“f;) the Medical Monitor. The foll ow ng
b ki anti-mal arial agents and dose ranges
eﬁpected to be used during the course of the trial, if
d{jentg e apspggdanemialy, forAR miopthy. &rqeld boul ek eatsied nt B e, R gl of
each ch@éedt bltuhh‘lﬁwzﬂ%yl%hﬁf@sﬁ&%ﬁ asse&&gﬂy eva§ Q W ginofld oy Oqu l ne

|nacr|ne 100

eve
i) Qo S D 800 R s kUG ehdp s vl
be blmﬁ*ectre Baplécoms szist\ﬂ@reed @I Ewkdka subjetts whareead ritfrainhilaedboldBituximab

and denBRsRhtY B-cbil 1@@)‘/&? 2} de\Mlédrl‘)y addi Ite.l:o‘%@lo bQ oAle or the lower. lnmt of pormal,
cort#cost roi i f ged clinically appropriat %

i o g e Ry P vhar ol Hrme et
demonsiraged Brcskbra:eov(sx@ 578 Iuekls W)l Beghsetradmdl Beeltdeveneverity of

di sease. |V corticosteroids in equival ent doses may be

al " TERUEEP S B teled Rt adwinisikPn ofipsingb pelivmaniesd BBT triclsybieot in the
protocpirsﬂ(ﬁdruh dese ofllamekipdid dne OiShd@s Dinel Sympﬁhhﬁj & 6thSr i1 Qtors of SLE over the
controle )ftquﬁso% ec{ tllag r::111eo§1ert .J.'] % é]ose of%]e r?l?(?ig{]ﬁ?vgg ggﬁ%l?fftw[:eﬁl lil ng] 1|8 months

ticostero
after mBIaLtA@PA wih thBCWWIWE ciflfer é’r at Qﬂcmkxsadomt dvereb@myelb days in 1-gram

amoun€s Qﬁ&uld(b@ Sﬂ'@ﬁ\félndcohﬁrﬁﬁl% e E’Jspons-gt%?%nw tﬂlelrapp & li?dublg% QLtﬁertcg}nplete/partlal
mqmnelﬂﬂ um [rescue treq%nen% g@an open- | ext ensi on
T Je CRLEPFEYIEY T t Pfe%ﬂlﬁanw Yersthegapyposuppressive
Subjects who initiate a ney i nmunosuppressi ve agent or
any other new SLE nedicatitn wll enter the safety
followup period of the trial and will not receive
further study drug if initiation of the concomtant
medi cation occurs prior to the second study drug
reglnen (at 6 nDnths) Patlents are assessed nDntth

~ o o o o
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and denonstrate B-cell recovery, as defined by B-cell
recovery to baseline or the lower limt of normal,
wohbishewssr is |ower, will conplete study parti eCpasS2@®s/019550

uhj ect.s .wha..r ecel.ved. rd t uxi mab hut have not i )
senfe Aats g RSB Dol yBaRE G e e perod, ollowed
by apiigetreatedntatdrouhnd Bmglel!lsl foﬂce@_d: bysanytherlpptexit‘ml_ tehtenchit @t abelit arraedo one and a half
year%?iﬁ&ﬁ%c&tﬂ@ft g]j?egﬁ}e@ 1§1 Iﬁ%ttdng ﬁlatQaLy 511 tﬁe%éep?g gitg{gll). gw@o%gel{r&%nt protocol

. 2H7 to the subject 1 n the protocol set

is expgeefl obpcregiily ased ehdreamsntel &ifgns, synptonms, or ot her
i ndicators of SLE over the control. It is also
expected that anot her 2-g d&sampl¢3 t he CD20 anti body,
gi ven again between 12 and 18 nonths after initial

therapy with the Chonaniaed255Kariant Useéd Hgteln at once or

spr, ver about 14- ays in 1-gram anounts, .

o R e e R b B e BB TR s o v o
of the feflewiag CREeeavepses:or i nduci ng anot her conpl ete/ parti al

CDRITASPRAGER ASSsivRexa wake6 i ieMPper. t@t@ﬁ@sqcﬁll 80, | iHeRampi $HY BINO:4 (Fig. 14),
0 er

it hout t ni sone .and/ or
CDR}/ﬂr%r?ﬁ u%nscﬁ%fgsg‘grsﬁéﬁ&reya@léﬂwi Thus, the CD20 anti body wbl
CDR IB5edueric@QQ WiXENER Towheiemmi X is &lot x (SHQ I NO: B dortexdnipée, EQUBEKO:6 (Fig. 1A),

CDRtﬂlr@%ugﬁggg@QIb@jd;@\qﬁg iy another treatnent at around 6
nths, followed by anaother potential treatnent at

coRESeiesn el AT P NG TR R PhelpBat & Dr &S5 HPIYGFO) or example, SEQ D

NO:tirBatiBgatd (neasured fromthe tinme that any of the

cmgﬁss@@e@é 8 SRy WIS {erfeﬁlftﬁ@k gﬁ%ﬁo%%@ GOY WSorD, ad the X at

_expected to be successf ul used ‘1 n the tréatnent
positigp ¢-is Spog B (S QIDNQR oo exagpler BEQ IRNQ-4h e Bef ul Herein
Us ahe/CDK. geuepist {08t deadraiy PresdnBwithi Mm@ HabBHight- and variable heavy-
' ' ISl hree...fou fiv or
st S EOERI B B Wl R gl W e e
subgimSB D)y 30d siitsiartiallythodumgn sangpnsup FR pidyep of hiyaan he@)y-cheipgubgroup 11
(VuIEX 369010 WSHQ1/0383 QL dwidniegnr).] A), CDR L2 sequence of SEQ

Ol o b OGS AT S0 i
be, fc(r p::;aglple; IA;I, or@oR, ipplydilg@qt[iyeﬁqggengef an@E@—ﬂaﬁ)/eN@ue@@ cc(nFt?arg _regi01.15.
| Bn a fediiRrelii@mio@ RN G6n AfibodY M&M@%&é WIBIER kdduelcd oF SEQ ID

SEQ.I D_NO 20), f . l e, . I 11
NO:S(EEI\ffGrgz?sé]im&T fi:'nqa% SBW%?_%W gléog{?glﬁ%sglgp&e%w% NG uence of SEQ ID
NO:A(msy @ishpmheFig( 1_&1, pr@l:)ﬁtib@ﬂy &nipgsed\bne Ay mfe atfifo a@id shstit@auivak(s) at positions
56, léd:' ﬁld)sr fUOa, Q.%S ngAo,ﬂl'l (7()AI oci‘l\ﬁ_()@iF R a.lﬁ/c!r Mﬂ Q tﬂéIQar%ilﬂl: heatlyﬁomain and one or

exanpl.e, 'SEQ I D'NO.12 é?;é% | B).  The CDR sequences -
more R0 &7 GRS IERTLY &1Peyjtioat Filer Wi 4shMAC R o9 Ar G Fagiable light domain.
Prefetablg}the angirody 19 ar intadd heibbiyavyfrisaghabgic-ciaaGiin @Es seqeetvf 88Q ID NO:13
165440 e APt hehiho LcbFse HUNTR By GRIYD .th{ | o R ind
o 1#ght - c‘%wai n k%ppae(lgju%gr oup | %?%Lkll ] B] gﬁ% ‘gﬁé s%tEgrPtal a 38 indicated
belov.he human consensus FR residues of human heavy- chain
S UA@Freiipd ukdani¢M Y bntibodS@ecliamabOed BeH3 12 (Lowran
T e N
imprqygi)AIm:Q acfiviy, sggbaiﬁmegv,herpig e agyino pqid3ybstifutiens ard ptpgsitions 298, 333, and 334,
prefeldBly EMBA IBAE REAK BAA WRANENAbYRE SEEMSES 2 80SS A8 also US Patent No.
P 737rog Lops, In a preferred enbodi nent, such anti body
o %’B‘r "8 the variable heavy- domai n sequence of SEQ ID
NOARY dftHes antibedissmapmoonipmisert Bast drig pybstiygion otk Heyegivin $i@at improves FcRn
bindi |nPhaNGied RV ARL, 3RS o8 Mie A9 MBE hoSE :
indif QT REI:Shafihed RPN Rlttithlo _Qtthegxla /g;?aar{bﬁ%i AIBACE QJNﬁEg.? See also US

I I\IQZéIé, as shown in Fig. : dpt1 ona
Paten Ry 7s86 Loffes%r nore amino acid substitutions) at
positions 56, 100, and/or 100a, e.g., D56A, N OOA, or
Nl OQOY, and/or Sl OCCaR in the variable heavy domai n and
one or nore amno acid sub%ituti ons) at positions 32
and/or 92, e.g. M32L and/or'"S92A, in the variable
light domain. Preferably, the antibody is an intact
anti body conprising the |ight-chain am no acid
sequence of SEQ ID NO 13 or 16, and heavy-chain am no
acid sequence of SEQ ID NO 14, 15, 17, or 22, where

N~ 1 R IFAN MNrS " -
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bel ow. A preferred humani zed 2H7 anti body is
ocrelizumab (Genentech, Inc.). The anti body herein may
woéuodshes43conpri se at | east one ami no aci d subsPCTAS2ME/019550

|ntheth regi.on. t.hat..inprqoves ADCC activity, such as

ond AEPSE PRI G e el g iyt igfon inthe Fo rogion tat
increpsCDE anisity? HBexaBR3 comdin®@@ deast p Eubktizdtah htyosBid9 87, plE@ﬁ@é\KSZGA or
K_q,z@@dsggglg%w(}@ﬁ% of heavy-chain residues.

See al soo us P %I\%an&%e%gg L. Presta. Any of

t hesme ]g?fgqrqgélam@szew V@W Ia{egl@seaqomplésggfthedpf@ble light domain of SEQ ID
NO: 548 &b iviridble Bdavy dbm&ﬁ@fﬁ.@ Dag): g),rmctuhag thbsmmﬁ ¥©@ithbi@ Ribstitutions in an Fe

reglog (1E%r se%b?rr oﬂfﬁo@% (iomﬁnsm\g a varﬁfélfe: ri%ea Y40 a1n wnt.ﬁ &%&atmlélagﬁQ é]g NO:8 of N100A; or
D56WMOP8@@%§|ASBI%E @éﬁ HRaR; pjesl a v@na‘pmlgl@sanauweﬂm@rgﬁea iY§BR ID NO:2
ofMg;_fL gm@e oamym%m may urtn'er "conprise at |east

agi stlt t he Fc_region that
R N N —
stabl]lteasitls eaoigqbstbntmmrnd@hte&r sypgutbn.on 326, preferably K326A
0 I‘ Iﬂ@%ﬁﬂéry%@ﬁm@bﬁﬁus%ﬁ%@& Qﬁﬁod&pms & t@%&erﬁi’%é thelvgzlr!;%fggelﬁ%n of variants

Sone preferred humani zed variants are
basedc%%‘p*ﬁ VL4 REPEF 816 o3i0p agi] ssIeRogtRE Vhﬁo%ﬁpw B pasitioys|of iy apid substitutions
that apniddialve inviable 2 bélew. adesyotighoris indidated, BiQHY Barfaks Bill have the same light chain
as thdt B6J14di ng those with or w thout substitutions in an Fc
region (if present), and those conprising a variable
heavy domain with alterati on EAISEQ ID NO 8 of N OOA;
or D56A and NI OOAExQﬁEI@@IﬁmaMke@@ﬂmﬁidboﬁlv%Bm and a

th _altoarat =) QEﬂ!h!\hZ

Va i abl e ; lIL UUII ; LI VVI t T AT C C1T 01 \Jll LN I | \ll—\(
of PRB2L; %“ra"gé‘ﬂ'f-\ jehfpbain oFechaugen VB4 in the
vaMeusign g | Lhel@pgesHy | 6 has heen identified

as['apot én source of anf |body stability and is
an qrenee 6 EY r sybsti-tuytion &
f

Ot et ]~ ?%8 },@33%3&Armhfc of fhp

SUpary—of af-ous—preferred Ehrddinent s of

i nfAntiord ’1091?19 var M3 o region of variants based on

2HR v 6 O3t i se t M@2lani no P984 E3auKAMAs of vl 6
exfept  atPOANINBAT B9%Ans of jani no acid substitutions

t hat4 ar e 34di KiQ04edMB2L, T2 eS228 13834, KBhflAess ot her wi se
i ngliscat ed)s6ANEl02AT7MBZL, SeRat SSA98A IE3bray B314heESanpvidssght
chgien as pssaiNiba viMBar, $eal esidsoxenpd asyAHumani zed 2H7
Anfiisbody DRAINIBLS B8, B5al e5logd éﬁ%ﬁhﬂﬁ%ﬁdl

co I Sed
Dl !;33/:} QSPY ?ﬁ% i

SG%&RSRFS\JD\J\D_\UI BTt 50|_\gr"_ 2 AL 4Av
Q 1 B Lo A WFENP NN 2Lr7 I ray i
( S '@6&’1\’1108'?' M32L, TN 9K ET55A, KTHAT K3\ﬁu"w "

segyence!
E\I \ Il—r"f'\tSJ\QQ DL - QAANANCQANT N/
VESGSSC GESERESCAASGY TS5

NGDTSYNQKEKGR FTI SVDKSKNTL YL QUNSLRAEDTAVYYCARVWT
A1) smnprisE eHT - pIoagple ligidpaain ggguence:
DIQMBREHIA2E VDKV VITCRASISVSTIH W EQ@KP GRHFKPL IYPE NS PSRESGSGSGTDF

e B S e e A eI A B cramrpL ) vapsiLA

SGYRSRF- SESBSEFDFavy-domain sequence
EVQINERGOSE CBREG AR KEIMET R ORI RN QKRFRGR

FTIS KS%! A%VQ L. NNFYPREAK\/%%% L%Gc % % Lﬁ(&ég S§@(§) NO:S).

| DWhige thd BimaniacdHT i dndladyis aehiaiadt astivbdyoit aay cdmprése| the fighe-ciadn amino

acid S%Qw L.D NO 14 or:
VESGGGL VQPGGSL RL SCAASGYTFTSYNVHW/ PGKGLEWGAI YPG
DIQ ?WW@SQ TITCRASSSVSYMHWYQQKPGKAPKPLIY APSNLASGVPSRFSGSGSGTDF

TLTISSLQPEDFATYYCQQWSFNPPTFGQGTKVEIKRTVAAPSVFIFPPSDEQLK SGTASVVCLLNNFYPR
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FTI SVDKSKNTLYLQWNSLRAEDTAVYYCARWYYSNSYWYFDVWEQGTLVTVSS

ASTKGPSVFPLAP
wOSKBMSAGT AAL CCL VKDYFPEPVTVSWNSGAL TSGVHT FPAVL QBEGIUY 3105819550

R R R B S S BBk BoRBRBTRA S VTS
RGEQTSHTONGVIVSHE

P ENADRMEUHICTERERQUNEE YRSV HOLNGKEYKOKY
EVQEXRRE PrEP IR R PSRRI S VY RARTRIE] KV BSIGIGPERKNQKFKGR

FTISYRKFRRVLTDSDBSHIR AEDTAVY YCARVVYYSNSYWYFDVWGQGTLVTVSSASTKGPSVFPLAP

R MEAN AR S o

KPEPKTHFGRRCRAP @HQCQEWW%PWW&WTCWVDVSHE
DPEDK W BB E SE SASYCDRMIHETORA BEINAR WY QSR ARIERIKI ARSI AP APTEK T

N o S Y AR O R R P s

LYS%WQQGNVFSCSVMHEALHNHYTQKSLSLSPG (SEQ ID NO:15).

w%&@%é@%@bﬁ%&@ﬂdﬂ%@%@%%%%ﬂéﬁ%&%%m

DO S S QS SRR AP ASHTRARS S TR
TLTISSRAEPYSSY Y SEQVABNRIOFBQGTK SEEKRHSFQMBN0R3and 6, whi ch

al m}ﬁnﬁl%ﬁéﬂfe%d %lﬁaufﬂs el{g,gavy chains, respectively,
of _humani zed Wi humani zed 2H7.vl 6. \Were

th&V Rb}‘}%%i"%‘d@’ﬁﬁSb@%WYEBW‘XNRQﬁ?%@LW@WQNGATSYN
QKFKGRF@@VDWTMMELRAQDTAWARMWWMG@MWSS (SEQID
NO: @l QUTQSPSSL SASVGDRVTI TCRASSSVSYL HWQQKPGKAPKPLI YAPSNLA
& VPSRFSGSGSGTDR .
TL fredaeopied Arvieatmnnetr bl brok Ay APs v P SpRajzed
2H7 KGR kNINFY PR, EAKVQWKVDNAL QSGNSQESVTEQDSKI

o it R P R s, R e gy amino
acid seqyengey 15 or

DIQ@@EVE&@?M%&R@M@W@WWR%@MSGTM
e R R AN KRR R SRR B SVFGg A

EAK@A@KP(@NS\VQ&EDQSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFN
RGECIGHEPI@STHAL GCL VKDYFPEPVTVSWNSGAL TSGVHTFP

AVL 0SS YS SSWIYPSSSLGTQTYI

cmﬁkg BIRA AL BRE T PEPEIE MR T B55PSVEL FPPKPKDTLM
EVQ SCAASGYTFTSYNNIHWVRQAPGKGLEWVGAIYPGNGATSYNQKFKGR

FTISWWWW%W@W%%SWPLA

PSSK‘?Wﬁ@y%SWRWW@WKWYAW&WGTQTW

RVUKIRSDESSCDK THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSH

EDPE%%WWMr ern-rs wgle( ég&ﬁg&MPMIM

TISK ARG RPFRRVIYd LR REEMZ BN QY BT L SO Y BSDI¢ VEWE SHERPEIBI &K TTPPVLDSDGS
FFLWKMWN%OSVL@E@LHW@S@BE’G SEQADMIJIRY.

pr nt. h re th tibody is .

h uE nérzre d H’%E@mnt TR iwneée thfm @’g?( i gb‘f‘aém&‘g ﬁmglgli% Hig dighle
domain seqGECYs iFHAID N(Zi’%z @A g 2abiigypicTerteS e@quinNE[DIGISm islwheyd the antibody is
humailBH AT RprilifBRd Jalibid deRMS selitn@s HYRHES NOROF RIS NY

adm nistering an effective amount of a CD20 anti body

to the subject to provide an initial antibody exposure

of about 0.5 to 4 grans followed by a second anti body

exposure of about 0.5 to 4 grans, wherein the second

exposure is not provided until from about 16 to 54

weeks fromthe initial exposure and each of the

anti body exposures is provided to the subject as a

singl e dose or as two or tgéee separ at e doses
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of antibody. 2. The method of claim1l wherein the
second exposure is not provided until fromabout 20 to

wOQonseedss7f rom the initial exposure. 3. The nepbooasefos/019550

ein the second exposure i s not
pr%@ﬁgmﬁgﬁ om about 46 to 54 weeks fromthe
initial exposure. 4. The nethod of any one of clains
1-3 wherein the initial and second anti body exposures
are ehcH PG CHEG e P B G itoictsPmplishg piminigering ameifictive amount of a
grans. XD2Theibatdibesubject &rpyovidia en oitialhtibodiBexosdre W6 0.8 t6 4 grams
the ini gl SEaCAL, @gs,ap&&gxga%&%;@%@%ama; G188 second exposure

provi ded I n arpount
met hod @TRoLRgVidsA satth from phopihg toS4avegles diowithgrigtigl gxposure and each of the

conpr i Siafgo@tpdsinsd i€frbvigd todhd siigect 4sldjsBEE d@&B 08k FoRC: 18 separate doses
anount o; %Q%_CDQO anti body to provide a third
antlbody exXpo odure of about 0.5 to 4 grans, wherein the

t hi 1 dp, eXROBMER of SlaidQtwheleR Ve d@BHd LR dsire 5&2}@&%&&& #Bout 20 t0 30
60 weeks fr3n1the .nitial exposure and the third

antlbodﬁmgﬁ 88 P& BPYYi ded to the subject as a
si ngl £ qﬁé{%ﬂ;ﬂfd o?éa1£1%r 9 GlhetréM tﬁgse&%ﬁ) Q)I 19{9)?}[9?1 1c?ed unt11 gom about 46 to

antlbody . alm 6 ereln

ant i body* @?ﬁb@ﬂ?@wP§mb?BVWﬁed |n an anDunt of about

\ih g r é? n %?%mgfécﬁn?%my glrl]et o-Ehl e )gv %rgnllJ £h8 1n|1tlsa 861(1 secgn&l eaa‘aboﬁf exposures are
amount Gﬂma@ﬁ@vh&mgmﬂBOngﬂgﬁ@ﬁ§gmgw The met hod of any

one o 6-8 wherein e third ex ure is._n

provi %eéjh {{%d Of 7 91 %816?“8 512 “ih?fe‘% He Wét@ FGF?)‘}‘?\"PWQ% eXpOSUTes are

i nitial ewhposidedan anidnts Frrbours @ epfmsany one of cl ai ns

oot o BB Fene b D et S e b s
exposur effeclidk.ambie of st ¢TI0 aﬂﬂaod;zl teuprovide tmtdah@omy dxPosure of about 0.5 to 4
furt et gRk OB BASHLEr) PuR LA UG by R e o
of any &4@1 FPospte afdpe t&lrdlafﬂ‘wﬁwe?swe Srevised fghesubisct 4 p gingle dose or as
ant i bodywot pixssépastedssesramiveyd to the subject as a

singl e dose of antibody. 13. The nmethod of claim 12

wher el- n Therdthod nf ¢l @ ywhersip s third aitibodyeenpiudeid proydedtiman amount of about
s?bject1§$oﬁi§gﬁg!e dgsilo&hantibody. 14. The n$thgd

of any one of clains 1- erein one or nore of the

ant i bbd{fhengtiod uf ddm 6 or Pwiewidedhitdrntifody sydme ¢tpravgied in an amount of
separ at g, d0ose§29%ahe antibody. 15. The nethod of claim

14 wherein each antlbody exposure i s provided as

separat ehaasied obdny bk f eiiing &8 tYiereid e thikd &xpo@tehndt 1§}f>v1ded until from
claimi14 o {4615(?553@ %10511 ﬂagﬁu@%%@'u%t e doses constitute a

first and secon nmet hod of claim 14 or

15 whlgr Q’hd‘hletﬂ{b& oSAP &{e%? 8aiflO6 ?h&éﬁﬂﬁx{ ﬂlhﬁngle ﬁ;@@ EdpSdure is ;%rowded until at
secon e nethod of any one o

cl ai ns T@n%?'&ngé?%sgﬁ%%gggﬁﬁ?%ﬂmth|rd dose is

adni n1'1S tl“ﬁ‘er Iﬁ‘éénofi bR E’@Hﬂere]n IIOQ(II‘E‘IQ‘ agt"iﬂé&xl_h f)&{pe 'isQ) a&dlacf'ﬁtlf éggllt 74 to 80

previ ous dose was_ adm ni stered. e nmeth
one of &Pl figm theinitigl expesiei n t he second or third dose

s adlql rllil ntle%{os gf afn}rl (())ne of claims 1-11 wherein one or more of the antibody exposures is

provided to the subject as a single dose of antibody.

13. The method of claim 12 wherein each antibody exposure is provided to the subject as a single

dose of antibody.

14. The method of any one of claims 1-11 wherein one or more of the antibody exposures is
provided to the subject as separate doses of the antibody.
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about 6 to 16 days fromthe tine the previous dose was
adm ni stered. 20. The nethod of any one of clains

waseka20M32rei n the second or third dose i s adnParaisznead19550

from t 14 to 16 days fromthe tine the previous
o ol it ol SR Lan e L e oo L,
cl ai ns B8bPdy. wherein the separate doses are

adm nLﬁst red %ﬁl} i.n a total period of between about 1

day arfd e ekylet claim 14 12 whereiR §ig sqpprate Hespspogstitute atfiatt arjdrecond dose.
the s Lnistered within.a t I )

peri o ape barfaE ARy TE S, AR B &G Mt i socont,an i
nmet hod dfany one of claims 15-22 wherein the separate

doses, are _adm ni.stere bo Kl with the second

dose bei lﬁlﬁ mﬁ%%r#" o P8t %c? gﬁ‘ﬁ‘g%‘tﬁ\g’ eée‘%%%‘f?c‘i“ii nfid floseri gdayinistered from
dose andbahlio fhiaysifidodetibhethegevdoimine sisedeidisabaut one

meek,&r t he second dose. 24. The nmethod of any one

of cl&r ?FE;* %08 of 3 anedf Haigs Lhi dodismindhedecarrses il dog isjagoidigtered from
i s aboubbodt Gio f®das Fongthatise thdfeviclh@sé®ishadinere@any one

of clains 15-24 wherein each separate dose of antibody

i s abf@uithgmefind pany o ofplajig 15- Wevherpindheryespivon thirfl dema s admiistered from
of cl ai awufli4251 g HehAhedinte e 2RvRRldoRAAY . EANQSLT €S are

adm nistered to the subject. 27. The nethod of any one

of clZdi ke metlRd ofghne przioficlaims Headrwhemip tiecepamiatdosesare administered within a
adni ni stoRl fehod SrvaReRbBRET by G At W th an anti body
exposure, wherein the CD20 antibody is a first

medi can@htmett@8 of chive 2 helichetitthdskpaptctiorts ¢ adiifkt@bdwithd total period of
second pre.£ BNy S gm ni stered with the initial

exposure. 29. The nethod of claim 27 or 28 wherein the
secord. Tedhedadefihy b ofdhindl 5342 &¢he8in e kdparki Boskd lrd ddknisBRE about

second S . 30, . The. net had of .any one of clains .
27-29 Wﬁ’ er gi ‘%{htq 6 SeCOoRd B [mlmc a%eqrﬁ‘{ abpiy X’é?d’fﬁdﬁ‘?%’f é? ﬁfaf dose and any
wi t h al hirggqseeing edminigqred abpet opraweloflommfhe spagnd dpre. of

cl ai -3 rein e second nedi cament is a )
chongth RO S gt ot Aot P PGt eat des alfefiod iabout 05
anti - mal-agemd. agent, a cytotoxic agent, an integrin

antagoni st, a cytokine antagonist, or a hornone. 32.

The %‘é‘[ F‘ﬁ&‘e&ﬁ%?fé%%é olplagpslid g whereinqackyieparass ¢psq ofentibedydnout 0.75
medi camen giagis.an | nmunosuppr essi ve agent, an

anti-mal arial agent, or a chenotherapeutic agent. 33.

The ret Fisarethpd eflamy ove afrlajipsdr2sivhereind td Iorrtihodusspesarssaraadministered to
agent, w@adubjedial ari al agent, or chenot herapeuti c agent

is admnistered with the initial exposure. 34. The

nmet héd B methed ofp@novbistamis-26 wherih b costderedicayent is administered in an
et hot r @XatSamdadiGi@RDASHRG mpgﬁ_re, DYCH DY, @Iﬁﬁo%tﬁo%’;l iF' £first medicament.
chl oroqui ne, qui nacrine, azathioprine, nmycophenolate

nof e8$.| The orthéi of nigimed ptherpid ithie R ondSmedidithed iS ddafir@@ered3fth tHERBtal

met hod Qf.apy one of clainms 32-34 wherein the

i mrunosuppressi ve agent, anti-malarial agent, or

chenpd. e apRst df €1aiae Bf 28 WheRRthedthThd YhdlcRh &bl WintifsttrBewith the initial
second exposi Le Ok Is adm nistered in | ower anmounts

than are used Wih the initial exposure. 36. The

met hod Bt mefdd P iy 0B of€lals BB-2d s iV HEL Snd mEcl?ceamlﬂH pslﬁﬁmiinétered with
| upus nﬁphrltls.

all'exposures.

31. The method of any one of claims 27-30 wherein the second medicament is a chemotherapeutic
agent, an immunosuppressive agent, an anti-malarial agent, a cytotoxic agent, an integrin

antagonist, a cytokine antagonist, or a hormone.
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37. The nmethod of claim 36 wherein about 2 grans of
the CD20 anti body is adm nistered as the initial

wexpssnes? 38. The net hod of claim 36 or 37 WheCEiUus2005/019550
-about. 1.Jgram. of .t he..| (;1? 0 antibody_ is adm ni stered

f ol | othed™s HEBHOHEY O’ Halwr §7-Hy kit hrereoatBefcaery s g of

t he ant iidyodhysupsressineagt i ah hidd-maaaDgett,@r a 3Bmotddapente bfaad

of ang/ one of clainms 36-38 wherein the second exposure

i s at33aBbutetiidef denshghaqinlhe mamesypprisaye agsup ensimaariahpgent, or

I S adm Bhesdo@E@stulidhgabis adbiRtredDFithalOkitial 3x1ﬂ§u%75 40. The

nmet hod of any one of clains 36-39 wherein the second
expositr dh¢ metipd ofikiom B3 whexeimpeottivestefaid methbreexate) icgclophosphamide,
exposur ﬁyc@&?cﬂlo?oqﬁﬂ&klﬁé@&u%ﬁ?in%@ Qé%ﬂﬁog&ne%ﬂ:%hgﬁolgt%ﬁof%tﬂ, or 6-

anti body followed in about two weeks by another abou

1 gr am GFM@R™R{IFBHd1. The method of any one of

cl ai - [ j 1 d is admnistered.. .
o T, e AioBELT L il 3 SRR Nl SRR S b matail
i s met hgsps edhipdrgrraticnee saghiinbisiercd ithde svcond gxpospreeor is

met hod  edmifistyredil ®wef anludd 1 alrdidvittAR@lidl exposure.

mycophenol ate nofetil is adm nistered. 44. The net hod

of ardp- dhemaifodof i pne 08dain8l-Mhelreesinthalupulistabueseploisir e t 0

t he Cnghant ioﬁo?‘%i s made at about 1 year to 18 nonths

f r omY h&h9 R§thor 81 claiy fowherede abgwt 2 srppps of ot (7Y aggibody/is adpipdstered as the
of cl ai mitiallexBSuwherein the |upus is system c | upus

eryt hemat osus. 46. The nethod of claim45 wherein

about332 Thrmagthed gf clai 86 PP wheapie sigwd yeramsof 4 (PRP antibqdys i administered
the i ni fillaked@XPos thicweeks by additRr 488kt N @AM the hidibBy45thOitidiGxposure.
wherei n about 1 gram of the CD20 anti body is

admi s Teyesthofl of dnp owe @f ¢laimaifeiftwhenpin theseskl dsgosgnis btpbout six months
about  15gh aidfal dxB&ud Bld iPRHYhisedid 1B abibid bBboe X RRSUT €.

48. The nethod of any one of clainms 45-47 wherein the
secorfd. Expoghed ef ang omgiof ddimi16-39i whenaid tite ke oddregpnsirdis at about six months

initial &6t &@%ﬁﬁaﬁexﬁcﬁge hr§1 I@édlﬁﬁrﬁéltéetdgg zﬁ)gutillgraﬂlr})ff ﬂl@%ﬂ&dngllowedinabout
about 2 grams. 49. The nethod of any one of clalns

or .
45- 48 WHErBFY; by protherabi heraR g AmEbqdE at  about si x
nont I njti . and_j.s .adm. ni.stere
e about PG R B B RSER
We e K $12 b Yheaietold 61 c1a3 Dl heindhebdiBdstetoltBs ARLIRQE K18 or ;;Eglﬁisone or
nmet hod 0f any dne' df clains 45-49 wherein predni sone
is admini'stered before or with the initial exposure.
51. _ -E@eTEEQﬁeh@Q O]gtly G 8t dRim3 6145 Shébil m?éosﬁjeﬂblﬁg REfetitSs administered.
adm nistered in |ower anpbunts with fthe second exposure
t han 4ar hewrsehdd vfl athonk hEclditd 36i4a wheip @ iittl ExpOdurewdé €D antibody is

- pr edni SRR a{. a\?ﬁlﬂ?&ea@g%gb%ﬁrsq%&qhevﬂuhheggﬁu second

exposure or erern edni sone IS adni ni stered in

| owers ammitiisd ¥iahont BEISACION0 XA S & BARmRANGudSREEmatosus.
wWth the initial exposure but not admnistered in

t hi r d6.0Fhelnzthed ofglejpotiurhersin abt 2 Frhres afte kDA atibely &iadmibBtered as the
or 5 1 wherels@ddi tionally hydroxychl oroquine,

chl oroqui ne, qui nacrine, nethotrexate, nycophenol ate

nof et4?.| Theartbhofebin 4Ser 4@WhetinmBnt & plamlofihé OB2( aGtibody is administered
adm ni s : cl.aj -
3552wty i bARATEL D86 Sbo ST YO DboePl e e oposre

made 48t TiRRRtEbd df aleRE oflcQindsS5 AP Fhdisin the B3k B okukY i At@bout six months
exposur g, fggfnu .Thee Orrlgt hggs gf . atn% one of cl atléDFJrB 1-53
wher ei nF$hE° L{iH] EROPUHRE SASTEPCBL BT BPRY G £ %at ed
49. The method of any one of claims 45-48 wherein the second exposure is at about six months
from the initial exposure and is administered as about 1 gram of the antibody followed in about

two weeks by another about 1 gram of the antibody.
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with a CD20 anti body. 55. The nethod of any one of
clains 1-54 wherein the anti body is a naked anti body.
weoeaoosfihetsmet hod of any one of clains 1-54 wher eCI/uUSk®35/019550

anti bgdy..i s .conj.ugaled.. i t ot her np] ecul e. . 57. The )

ot hotl P B S R e b Do R R i e el o with e
cyt ot oxiimtizghgqepmure. 58. The net hod of any one of clains

1-57 wherein the antibody is admnistered.

i nt r aved8uEplPd obgaim-pR wherdip prerdyisee icadminiond indawer emprnts yath the second
ant i bodyxgosurettlan ard usddevith Ghelififial &y&RG WHWYerdiDiredBE is not administered with
oo SRR R BT TR0, 0L AP RN Sl i
subcut afEsifsFRpsurgthan apused thiisdnitial cxppsirearhub®t adméniserad it thied or later
ant i bodyxposiradm ni st ered subcut aneously for each

anti body exposure. 62. The nethod of any one of clains

1- 26, 523 @bepethad Hf JGm 58 prch 1 HBer6A additionally hydnoxyailda@nine, chloroquine,

nedi cangihackiitamlethddxate R oAk IR eth S AR SiE ine i

t he sugjieng{]}]j to, treat th% ?ﬁpus. G%ti.l%zl'he rre%’g%%keg%p%ﬁ?mm
one of & °4_.62 wherein the antibody is rituximab.

64. The ' - wher ei e . .
ant i Dy ot oPiey Bor GG B ABIeR i dollich Btk oy s
domai n Zedibthedd vegs tedayopts femshoiniiplgxi®surg5. The met hod

of a e of .clains 1-62 rein the antibody is .
urmis o s SLAK IR ofuis KSPURR TR0 bas PR amiouty resed
in SEQ Mith NER203titedd 24. 66. The nethod of any one of

cl ai ;} 65 \I\/ﬁe ei n tEe ,sub'gect has an el evated | evel

of i P PO §F &ty of grims I -ShwereinBrantibory A pakedationdy-

( ANA)s¢. j t | ' i es

ant - el g ook A s et PR anoe
ant i bodP&€cleant i - phosphol i pi d anti bodi es,

anti -&i anti bodi anti.- Ro/.SS- A anti bodi es,

anti - 'og%ﬁl?l %léatﬁ’é"é‘? g%‘?]%éerﬂetﬁqqfhaer e c|I§gec1)s | Qtoxg peey!-
conbisgatrhedetdl of P olof ARAE1-9f witkEhhCealidody R hdministered intravenously.
anti bodi es. 67. An article of manufacture conppsing:

(a) &@9cOimtnzxihedpf crdmPs WisteingheaniTORVis aduiiniliae/intraendus{skfdr each antibody
packageedhgRlt With instructions for treating lupus in

a subject, wherein the instructions indicate that an

anoursd. e niekhed afuhy o dycliiss BEMIHBIeRRI286botiDis hdh@niGdikd s@htaneously.
that is effective to provide an initial antibody

expoSr Bregtethad of laing 605whersinghegnighedy i edniinjsierefl sofcutanegebidpraach

ant i bodsatieapesudue. of about 0.5 to 4 grans, wherein the
second exposure is not provided until fromabout 16 to

54 wéékEhefnrethnd ¢fhay ¢om of dlairhs 1e36p3sifr 4H-4Qnahd R 6hwiefeintda@ther medicament
ant i Do AXRASRDodySs Ri@YekAAD hOsubBR (MR RGlpudS 2

single dose or as two or three separate doses of

ant i l6ddihe nBBiod diasy @k b otdires 1062 whkr@in fhe@itibbair it fiteimab.

conprising a container conprising a second nedi canent,

wher & nfhepsthesenagme pistans 162 véerpin thy entibedyi ickmanized 2HA ehmprising the
f ur t hervagtosih Rgudnbes Iy IBOLD S:208d §.he package insert

for treating the subject wth the second nedi canent.

69. ¥helhamethed & agf ong bizlammsd 852 wherie it attihedyseimomaglzed 2H7 comprising the
medi caniRbld Smain CIENRE HEARE WosGs ageat . an

I Mmunosuppr essi ve agent, an anti-malarial agent, a

cyt ob®Xihe mafjedf anyeone ofittar1ias whErkia G0 Bibfkt, haPan@WlRIIIE of infiltrating

ant agorrShy o an@ b AR dies (ANA), anti-double stranded DNA (dsDNA) antibodies,

anti-Sm antibodies, anti-nuclear ribonucleoprotein antibodies, anti-phospholipid antibodies,

anti-ribosomal P antibodies, anti-Ro/SS-A antibodies, anti-Ro antibodies, or anti-La

antibodies, or a combination of two or more of such cells or antibodies.
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70. The article of claim®68 or 69 wherein the second
nmedi canent is a chenot herapeutic agent, anti-nalari al

wagers 12047 i nmunosuppr essive agent. 71. The ar PCTiUS26/019550

any ope..of ..cl.ai .. g 40, wherein the second nedi canent
i s mef hyAasFiske el RGeS CoOmmsigAg s one, rTycophenoI ate

mofetil, meghof Jo%ﬁér%o Cé}%uqéoé%&}“ Hr'l €

chlorqu|ne azat or
6- mer capt opgwi aﬂ;ﬁckage insert with instructions for treatmg lupus in a subject, wherein the

instructions indicate that an amount of the antibody is administered to the subject
that is effective to provide an initial antibody exposure of about 0.5 to 4 grams
followed by a second antibody exposure of about 0.5 to 4 grams, wherein the
second exposure is not provided until from about 16 to 54 weeks from the initial
exposure and each of the anfibody exposures is provided to the subject as a single

dose or as two or three separate doses of antibody.

68. The article of claim 67 further comprising a container comprising a second medicament,
wherein the CD20 antibody is a first medicament, and further comprising instructions on the

package insert for treating the subject with the second medicament.

69. The article of claim 68 wherein the second medicament is a chemotherapeutic agent, an
immunosuppressive agent, an anti-malarial agent, a cytotoxic agent, an integrin antagonist, a
cytokine antagonist, or a hormone.

70. The article of claim 68 or 69 wherein the second medicament is a chemotherapeutic agent,

anti-malarial agent, or immunosuppressive agent.

71. The article of any one of claims 68-70 wherein the second medicament is methylprednisolone,
prednisone, mycophenolate mofetil, methotrexate, hydroxychloroquine, chloroquine,

quinacrine, azathiprine, or 6-mercaptopurine.
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