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The invention further relates to an article of manufacture comprising:
(a) a container comprising a composition comprising a CD20 antibody and a pharmaceutically

acceptable carrier or diluent within the container; and
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h SEQID NO_13) FIG, 3 shows
tht il DS o0 YSHORE rREUS PP 8 S e t &t e o

8O It f
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FIG. 4 shows the amino acid sequence of the mature 2H7.v31 H chain (SEQ ID
NO:15). The L chain of 2H7.v31 is the same as for 2H7.v16.

FIG. 5 shows an alignment of the mature 2H7.v16 and 2H7.v511 light chains (SEQ ID
Nos. 13 and 16, respectively), with Kabat variable domain residue numbering and Eu constant
domain residue numbering.

FIG. 6 shows an alignment of the mature 2H7.v16 and 2H7.v511 heavy chains (SEQ
ID Nos. 14 and 17, respectively), with Kabat variable domain residue numbering and Eu

constant domain residue numbering.
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polyradiculitis acuta, pyodermma gan]g(ﬁfae sum

syndwQms; nshlitis pt)h'yn@zsmp tfalblreaa@@me 8 et Hpdyome type L, adult-
onsetsxawan%l% éra{hg%c%@%% (ﬁA‘dIII_% Oé}aé&?rin Bgaﬁh% \s/%éﬂsa.l% ﬁélated

cardibf bﬂ)étﬁ}atebMBnﬁcﬁhsTs dldss acqwﬁtaKEBy\t),eh@wchﬁomatosm myocarditis,
defi'ci ency, imrune responses associated with acute and
nephu:eicaywom@ym@msglemmg sholsgitiss Beruispt exAGIPIREEN gHyysitis, acute or

chroxHF a%gnggg %hm?% %OBF gsg?)ag%\}/ff (lF{VSIHEgnOS“?/ %ﬁg QG%L Gn eosinophil-related

disorB& dulk Bs @Jﬁﬂo@ﬁﬂﬁé FeliAdneY iNBHafibe @oﬂhqﬂﬂ% %osmophlha-myalgla
ant i gl onmer ul ar basenent “menbr ane di sease, allergic

syndnm:r, Loffer's ayndsprmen gheonip epsieariilea prespienis, irgpical pulmonary

R, e s BAETBTE A RBE i
eosuﬁx}gﬁﬁ’@aﬁ Sy fax D Sr b gatiPe sPon@YIsREREtdbs SRAGERlociio@oimmune

nnécti'vé tissue di sease, nephrotic syndrone,
dlsealselm]emsug chptﬂngﬁlsdma,r@ml@m, h@mcamu@gqumﬁ@us candidiasis, Bruton's

ol ygl andyl.ar syndr duIt e
NPT T S YT
telan! ietzﬁgﬁ‘g%/n(ﬁ@ﬁl@' &@&%fshé‘utoﬁﬁh@% d{.%rtiéﬂs %séb@ia'té@lsﬁlth collagen disease,
cqui Si henochromat osi s, nyocarditis,

rheumemm ateumlsgm] rdmmse bmpl’adwm; Ir@iv@gblm in klhod awgmre gesponse,

or non urulent S|nu te of

vasoit R euOh BB s Pl Do e Riepliy B lassffelt Schemia

cerebthl¥Heldis and Gls%é)s%' |43 6RRbdny rg visQflariZAtio R ARFgi6 H?}]B\arﬁa‘hsﬁwlty
eosi nophi’l'i'a, pulmonary infiltration eosino

disordersi gllopiardlorwphyadqg aepesipsidnanry, whemarespe sign digerder,
chr.onj ¢ eosi nophi.l eunoni a, tro

reperk ot Y 1Of BYO5EAHR l%%ﬂsmms 1%%@8%&1 s &%ﬁfég’%m%ms

infl % 'del’rﬁzﬁ@ses OferSa Ity WIR 8ot BRI Ay d@)@tgioﬁ@lﬁb ith§ltiple organ

anaphyl axi s, seronegative spondyl oarthriti

failupg byl aliseases, musdlaiortmaheecrelis eauie pulsldﬁné mevingifis or other central
chol angi tis sclera i scl.era, ‘“FV% mucocut.aneous

nerveu ySEE ey grower OFHATHHY qppatory disorders,

granﬁ'%gﬁg AT YL oBRBIRyRlrohidh %%dkﬂné%ﬁjﬁégdt tolcHY | albcolepsy, acute
syrdronme, ataxia telangiectasia syndrome,

serioas gifatmdaion, cl&ummumammmﬂanmlsn,am@bhs,mémmaﬂ hyperplasia,

col | agen i sease, . rheumati sm neurol ogi cal disease,
Pepq ?sﬁm#Q%hﬁﬂﬁq9ﬁs1n bl ood pressure response,

gﬁlﬂ %ll’qﬁﬁfl thitinSsti@s Wthi the b6AS HaR¥HS &rtl Akludes a naive

ischem a g sia, renal ischenia, cerebral

B cellzinb@oiyeB cdnobr éffsaasB calt ¢olapangslisy Tizes Bkt hiereit ingyi be a normal or
al l ergic hypersensitivity disorders,

mﬂ*@m@&@ﬁ% tephritides, reperfusion injury, ischemc
FeARgS éé‘fﬁu?ﬂcgfntﬁ Pelr B Efﬁps%rrfai:‘é tﬁgkehﬂh&%iﬁ i96n antigen expressed on
myocar di al or other i ssues tous

the sbffa€d &I Q¢IC that cah be thrpketed it ar gzntaglnmum&éﬁ)mds thereto. Exemplary

dermat oses with acute inflammtor one
B cethsiufaqst aarkerg aneludeahp (A0, 6IP o024 SRAbAaS; Tipas, cp24, cp37,

cDAPEDSI DTS EBH, TDPE s BB, (B, eI CH579RL EBY9b, CDSO,
CD81, CD82, CD83, CDw84, CD85 and CD86 leukocyte surface markers (for descriptions,
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nervous system i nflammatory di sorders, ocul ar and
orbital inflammtory disorders, granulocyte
W e@ssi1982 on- associ at ed syndrones, cytoki ne-i NRCIE2005/015337
toxicity, narcolepsy, acute serious inflammation,
see TROL Qilioeylend ritieh Fatte Bobk) 2frEditioan] 990y ed.iBarday ef al. Academic Press,

endarterial hyperplasia, _peptic ulcer, valvuljtis
HarcowmoBragel $neo s Néw. ¥orkp Otheg Bj qetl spefage Ip%lﬁﬁﬁd{%‘}}tlﬁge RRLQ5, FeRH2, B

o P, R, 158 B e S RS s IS oo,

FeRIAETRBA2, AtreviismeFbRHS! R TA 1T REI62 BOMAPAnd@39287. The B cell
non-mal i gnant B-cell. A "B cell surface marker" or °
surfaceehhrkenuefpecécudartintgeast ispseferentially enpressed ¢eR C@%P@%@éa? to other

on .. the surface o B [l _fthat i
non-1 el iR 0F 4 BaGil ARLRRG D iedied S BoBrprb RIS IS il dnll mature B
cells.S U Asraremat ket sufabdidardenBereiaid COO19, CD20, CD21,

CcD22," CD23, CD24, CD37, CD40, CD53, CD72, CD73, CD74,

CIWieS "CRRO7 Sitigom o7 ,"CODR'ds acarey 3 5¢mr son-ghbgosylatehy 1

pho Sgﬁ’%&ﬂg@%&@r grgﬁ gplif?%%? oglgge?l er %%81\%0/2 ég%fc%gg 8§§1rge%%ﬁeral blood or

IympRoill XS0 PIHbI3 Bresert 88 bREndAIAK BCKIIE adRbil g8 Maliakdns B cells, but i
yip ooko, %%d Editigne.Se 1997, ed. Barcl ayaet al . ﬁcgm cce e

not exresssd onsencerlist Clraxmemes €. CD2ein the Hieratueripdpdg Bdymphocyte-

restrigoggngspand [ PRe-Boghe EReliantarge sl mpcffk engicdhpe. Nl
. | WD578, FcRH3, |RTAL,

Acad%%%@%lﬂgﬁgg%%g%%m g' B cell surface marker of

pa L‘&H%%{%liét’n & fSikcdls W& 8p&lbindinoYo @HEGEREMcOMmatker on B

celTsc ared to other non-B cell "tissues of a
cells,! @@dﬁaﬂ's c&ﬂﬂdp]lgﬁ:y BJclaallle xpa emsedal andpoitienirecwith one Br wetd B cell

and mature B cells. The pref d B cell
L S TEA R L e

1S. . . ; .
s AR Pt mabE Y ptgmg B s
mamibdad treged ﬂﬁfmgﬁﬂih Bhdhodbpbation imyayecicieved wiasvarioB2@e¢hanisms such

_present on both norpal B cell I |

antibbay Pepengnt cob- et LB ECHY (SR CE) ) o ErpBTeme dypendent

n 20 ] i tor i . .
extoB RS (CREN TR o Boecll BTRAGE ok HiBgrion of B gol death (.. via
apopAQ@%g Aﬂlgtafg(gﬁs?s iéﬁ%ude& odthiretheiscopel afithe preseak inventom intlale antibodies,

cad. Sci. (USA) 82;1766, (1985), f AN .

synthealmoag@tmesqequqnge aehigke oo 1 W??Iﬁw@:?&??)ég%%%ﬂa%amg tgthe B cell

ce r : d
surtaf g e Rfen i i 6t ARGAIGNE nRcC TR Biired
anta%nﬁ»‘dﬂbbmpﬁsﬁ@@hiaﬁﬁlsodye. g. by reducing or preventing a

unoral response elicited by the B, cell. The,

ant Awjihdstdependeat eellpediated Syiotaxacitys snd éDé!Pca diefes tq ¢ cgll-

reduce. circu [ I I '
mea ISP AT DR ALl b ApudPIPRLcHORTEE (s
NatubR K186 I ¢elS§, heutrophils, and macrophages) recognize bound antibody on a

target cell and subsequently cause lysis of the target cell. The primary cells for mediating
ADCC, NK cells, express FcyRIII only, whereas monocytes express FeyRI, FeyRII and
FeyRIIL FcR expression on hematopoietic cells in summarized is Table 3 on page 464 of
Ravetch and Kinet, Annu. Rev. Immunol 9:457-92 (1991). To assess ADCC activity of a

molecule of interest, an in vitro ADCC assay, such as that described in US Patent No.
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ant i body- dependent cell-nedi ated cytotoxicity (ADCC)
and/ or conpl enent dependent cytotoxicity (CDC),
w0 nivshidron of B cell proliferation and/ or i ndRCT/U8W0D615337
B cell death (e.g. via apoptosis). Antagonists
5,500,362 23682 19 37hhay begerfeppé. Ukefuheff@tesells farmuenissays include
I ncl ude anti bodies, synthetic or native s qu?nce )
periphesph hloed mapenusiesr Pellﬁdﬂ’éMﬂ:)eanéW aigesh fdie QD) Callp; Hierpgfively, or

.the B f K ' ' i th
s S G5 o] 5B TR REL TR Yo BQBLLRH B e
anim & &P Bhchl asGRITRNIcERE ANCBAL HOAYPNANUSHoXby6 SRefiandess).
cel | -nmedi ated cytotoxicity" and "ADCC' refer to a
c éHumanesffestos ¢l zee levkogyieswwhielh exmpsspaeior more el #d; erform
et RSB 0 S BRI P S M et

Wacr op

ﬁlnct{o%(.b: 5 hAfesRABAhaA KkBOFYs Which mddatd ADCE idchakeripheral blood
subsequently cause lysis of the target cell. The

monquutiear gells PBNM ) onatwebikidier @) wileanongcytas) ¢ygotorirgr eadls and

FcyRI I I wh S nocyt express FcyRl, FcyRII
neutrgphyls; W&@%IHPTV{CS %&Kﬁ@ﬂ%ﬁ)r%%ﬂﬁ%n&t opoietic cells in

S U h R Edd recch@lth 6r SFARY 28846 Acthibe Ra¥@IER tiditBinds to the Fo

Kinet, Annu. Rev. Inununol 9:457-92 (1991). To assess
regioADPEn antihodyt he preferrerbFdtisiamative serugnesshumamPdRy Morgoger, a

ot 3 s B o PRGBS G nRtedocptors
ofthgggﬁ%%gggRﬂ%{aeso%(fmﬁeﬂsseH%ﬁauhingfaﬁsﬁd Prish dnd afte¥natively

ys include peripheral blood nononucl ear
spliceforms OPBIVE) reaemtotNaF eyRIl raceptbrsringligtg FeRIL4 (an "activating receptor”)
Alternatively, or additianally, A activity of th .
and Ty RIEL R "B e Sresemion m KB A ke b bie b ot Yt differ
im&ily 3} i t At SatS8ckpkdt Ky RIBScai
pnmgrﬂlﬁlgﬂﬁgéyz@u‘l%% 1%%?%%5?2156%&?19981) . I%aﬁrmprt} ef fect o(F efms -
immueiré@ptoa tosineHoaseyl taevation aiotEX P AR imitecyeplavnic dogRin.
.and perform fectar functions. Prefer.abl t. ells .
Inhibiling reeepten qu@iﬁ% CEEHIRG 1 LRRFURQEPESPt %Oﬂﬁeé%%@rlﬁ?ﬁ’r‘m motif
it inOfscD BN SHkORYD. OFmioL N 51081281 §1997)).
(ITE&%%é{Si%p& e gg!r)lﬁglﬁeésglg bl og’d nononucl ear cells A )
FcR o #PBMS) ewealait Raarbtck iahd Einet,Nidnuc Bev. SmmuwpnbT$8 282 (1991); Capel et al,
cytotoxjc T cells and. neutrophils: wth c
Immigipiedrads g 5 GOUFF aid TFiges Qs et (U clegr 2o o4t 1999).
r FORY, i16di LR ; ER@inpRkdREd Hylle term "FcR"
Othe{ Eg&éﬁ@ggggﬁs%& gﬁagﬁf%&g;}.@%ﬁg&%ﬁ%f er reﬂg Fc Ryi S grm ¢
hereinatTihe eeraeslseinchdbsiimmesicil rédeptonyeR n, savhighy is fespprsiblEd@ the

eansi @ ATIRIGECF OB Eara T Pl el (D B Kim e
al, Jg*’i";’”ﬁ&bﬁ@ﬁa%"f pncluding allelic variants and

ternatrve Iced fornms of these receptors.
Fcy@bhplearapdepesddnncytoeichyy Bt TEDCE nefentotthe ahtilitypf a molecule to

receptor”) and FcyRIIB (an_"inhibjting receptor” e
Iyse QAREN TN ENpATesAFa of CoR e e The SORDEBLA EN SR kpy s nitisted
i Bhd b¥nl PR L RSy {ERE) to a molecule (c.g.
vy R Bk D BB T BB BT R o a ol oo
antibody) complexed with a cognate antigen. To assess complement activation, a CDC assay,
e.g. as described in Gazzano-Santoro et al., J. Immunol. Methods 202:163 (1996), may be

performed.
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i mrunor eceptor tyrosine-based activation motif (ITAM

inits cytoplasmc domain. [Inhibiting receptor
Wo-eyRi1B7zont ai Nns an i nmunor ecept or tyrosi ne- bBGEEUS2005/015337

inhibition motif (ITIM inits cytoplasm c domain.

( semodeinbibitofyiuntagaists drethoseivhichmr@a:a4 Q&&d@@ﬁ@'ﬁﬁeration ofa

FcRs are reviewed_in Ravetch and I net

An
cell expregying apaufizendo Whidghy anteggnist biads alfor xR SR st may

Preve_Aflé é? @%ﬂcﬁgﬁ%ﬁgﬁ %ﬂﬁ%ﬁ%&%sanﬂ/or’m %@ﬁ hgbt h OC|S Ie nt o] Nﬁg

l d&ﬁ&g&ma@ wihith ‘hieddce tapbistosisll e eivse mhddsiadudaypro gramivexdroell death,
"FcR'~ herein. The termal so includes the necywat al
e.g. ofedd p«ﬂb es determpinedyay slandasd aperiesisassrys, esh as fpinding ofn agnexin V,

ﬁ'agl’]il?ﬁl‘l{fa 8I0f T?\%. %@%h%ﬁ%%)e d1 eﬁld)% f (egd‘%p% rﬁ? b rdcut ell ﬁiagmentatmn,

and/&”foﬁﬂa‘%mﬁw%ﬁbran&&am@r(emed@p@gaﬂeBbdlesot ot 0Xi Ci t y" or

refer to the ability of nol ecule to

t aTigﬁatterm ﬁanttb@dp"r kereindeused in &rﬁd?re@a@ﬁ‘t Sen%@dcf@ﬁﬁiﬁﬂb'rﬁovers

mon?q‘iﬁ)@x tim@beﬁ V\%%{nqlﬁlg i oqr'%sat e 1speé/1ﬁ3 ?xgtl@o(dﬁ% q()e% f))fs%éc%c

antibOBleSidhBed Bof at Bast @d@)ﬁhﬁ@ﬁé&lb@@l@@'aﬁ& Qdtivedy Frapntepgisatieng as they
anti‘gen. To assess conplenment activation, CDC assay, :

exhilet the dasireddselogiselhdtivitzaz z ano Santoro et al.

vg%g@ﬂx %Et . ods 202 153 égannl?lé?? %tﬁ)%dg,rﬁ g%?abllyl&mpnsmg

the aﬂﬂg&%ﬁmﬁ &g@drﬁth%féeﬁ EEXdhSIBs BF 2¥iB6dy REghedyfRlude Fab, Fab',
proliferation of a cell expressing an antjigen to whi ch

F(abbh enchﬁv frggmpts; didtrmdies; Hovar extémlics; single-chinggbheds mpdggules; and
reduce oI f f B [ t
mu“%ﬂﬁ"‘/lg ﬁ’o\‘}fe@ S, @tfogit %8% nis; ngﬁcesa:ogprlosrg
ar F‘oﬂtﬁ@?@rp s%rén'i‘ %G%tﬁét%ﬁﬁ@dm% &8 donfi8RIdY hea®y ghd 1@dht

as determ ned by standard apoptosis assays,
van@laodvnmnsbasnmlh@ afFamegoni n V, fragnentation of DNA,

g:{matfvg%ﬁﬁﬁ%"iag%ﬁﬁagﬁ B?tsg,ot% 3 rgoﬁizort%é%% aborr{ 150,000
daltoh§ Sdoﬁtp@@e(f 6t SRleARQDight () BRAAELAM thh@eﬂtﬁ'hﬂheavy (H) chains. Each

herein is used in the broadest sense and
lightsheiaii§ hn:laeldl ty adewer chaimoyod ewalentdisilide bewd, Vﬁ@le)thﬁ mﬁaber of

L PR B L AR LPA St USRS e, o
hea '3{:1'& gg?t' Bdin AFLARRE dg&?ﬁ%y spab QORI 2B Aish1Bae bﬁ&gésh %}ﬁch heavy chain

the desired biological activity. "Antib
‘has dt bagemh4 sériabbagornaie (Hxypbilowehbyh nambenefxonstani dommw Each light

f
chaif by riable dapee o e (Voo wPagameeanel bR g te
cons{:aﬁp d%mﬁﬁ (G2he) 1?%19 t 8fdn RVal{ohad BB fifkt 8RRHINE 8ombinEMe heavy chain,

I es; ' e-chaim anti body nol ecul es; and
and ma lighisghaim Seirizb Berdoinzd isedighet with tliermahletdobwdw of the heavy chain.

fragments.
PartlculalgJ amino acid residues are believed to form an interface between the light chain and

heavy chain variable domains.

The term "variable" refers to the fact that certain portions of the variable domains
differ extensively in séquence among antibodies and are used in the binding and specificity of
each particular antibody for its particular antigen. However, the variability is not evenly

distributed throughout the variable domains of antibodies. It is concentrated in three
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For the purposes herein, an "intact antibody" is one

conprising heavy and light variable domains as well
w@200an1Pec2 regi on. "Native antibodi es" are usuabdCTUS2005/015337

heterotetraneric gl ycoproteins of about 150, 000

segmiaistcanéd %@maﬂé rédiohyWuth deieilight cHairgitd the heatyashnim variable
and two identical heavy (H) chains. Each 1ight chain

domaigs. | Thekmarethighly ﬁ@WW@émrtﬁpr‘)Pf sadabioJemnaing atgicalled fhgdramework

nber ;
reglogﬁ,gﬂ&s)mﬁg F{%%@)E @%rgalﬁgo Pata/e ay en%q %ﬂgﬁzﬁ& gbézﬁ%ﬁfnf)ﬁse four
FRs, 'légE]rY/F&ﬁ&m Eacfishdi® avyfi ghiélidnl, Bdtinecte@by t}&béﬂyﬂwﬁanable regions,

regularl’y spaced intrachain disulfide brijdges. Each
whichdemy laohaconnettirgs and nmmeameSafOﬁamga’@rt@fdfbﬁ&rsheewcture The

f || d.b ant .d
bypep iR SEROR AP RI G5e OB PG{E CBE PV 4 G R and, with
the I é}%&%ﬁe fég{&h froft thelothe? ch&h, @REibutd® thé WHilafbh ofidRhiigen-

chain is aligned with the first constant
bmdnixgrme nf alitlhotl@s Kﬂ;:avlﬁalmdh ai @, Segmenaehef Prajeins offaimunological Interest,

st VARG BTB o S B RS B RBAE ABTBPIS i

conspclﬁjc H&i‘ﬁﬁﬂs 5@ nbPiRbLRRA 'd‘ﬁ%@c[}f A g8 WeERIYAP té AY Bt exhibit

eavy chain variabl € domai ns. The term "vari abl e"
Vand‘LB fe&eetot flllnbﬂlﬂnSf ach as patticipetiompfitheantibatysn ehtibdrdy dependent cellular
var i, azéf)égsrrm ns differ extensively in segquence anong
cytotxicity and are used in the binding and specificity
OF p BT BigPdoh ' oF Yh@Bo B drBEbSs fv% 1deh§cél’§ﬁt‘igeﬁlﬁ1ﬁdmg fragments,
ant| gen. Hovvever the variability is not evenl
calledi"Bab" foagheenitst baohu:gﬂtiom&nglwmﬁgm—hbﬂmgwmrﬂsa r@Sldual "F¢" fragment,

ant i bodi_es s concentrate t hr .
whomelrfﬂgef@twﬁwés SoST BT Rsy dShERTEe oy gifids an Fab,
rosLETEHEEL YGRS 0 8 L S s

CoMBeriy the rmnnnmmmatlbcﬁdwﬁagmdmﬂt whmhrmmmsax @nqdbﬂe @dtigdne

frarrevvo({] ) ons (F The var| aomaio;%s oL hain and
recoiipR B0 RBS SHGNG Uit CIeHOTSABN O GipITEg  SaF hestpighain an
oneit QR4 vAHARE HRG 1@19’[% ﬁBn—%Mlé&%E@EiaﬁBn ROOREGICSnAY¥uration

ree hypervari ab grons, form | oops
that thenhee hipgyarabte mglossn’éeachsresa‘tﬂo dmnmg iptaract tof efinhen antlgen-

bindghecHe o HERGS DS ey (NG SalecBreN i B IBpen Aisipereions
cont‘@ﬂé}mﬁ% bihdid %e&ﬁ&%f%& a?t{l)r dye HoMTed, P8R 4 B1etAREble domain

cont te t| on of ‘the antTgen-
(or Halfdian §v ebingrisihg antyi theed ihgpert sabl Keelgiins specifiic for an antigen) has the

sl TRRBPIZE P BRIty PSBOUERAY PG A S T B8 spice binding it
He |
o3k B i M2 Mt TU STy O 00 e e
consédht 1gagin (OUl) eRihebichvy ohair. dib’ dhfaetts differdiom Batsfragmatis by the
as participation of the antibody_ in anti Igﬁﬁendent
additien Pfﬁ B feélﬂt@taéﬂilec"?a@l?/ox@&%@)lus %h??"éﬁcg tG gipain mcluding

one (?1“11115 eoc%%tgﬁleg FQRURE gntgﬁ%y'hgr?g%trkgl%. R ISIPR -t 8cifStion herein for

Fab' in which the cysteine residue(s) of the constant domains bear at least one free thiol group.

F(ab"), antibody fragments originally were produced as pairs of Fab' fragments which have
hinge cysteines between them. Other chemical couplings of antibody fragments are also

known.

16



call ed "Fab" fragnents, each with a single
antigen-binding site, and a residual "Fc" fragnent,
wobwsa1mze reflects its ability to crystalli zBCT/US2005/015337
readily. Pepsin treatnent yields an F(ab')2 fragnent
t helie 'NaHt Ehtinsdi ol bgibodidsidhmgnedlomdinanfiomsang tvettébrate species can be
_capable of cross-linking antigen. "Fv' i tl%g1 1 .ni mum
assigaed fopneyittva gleary dwﬁn%tﬁmf‘én@éﬂiea%@%pad&mfgla@ ﬁ{&b dpsed on the
. recognition .ant | Lnding site. This region
wnn@éﬁ@ﬁ%ﬂ%&%?sgﬂ%ﬁﬁ%%hgﬁPgﬁg%%gavy chain and one I|ight
Cc hpkenditipl cithe ash@iBdold sequend@iof theanstaay@ngdih of their heavy chains,
association, It is in this configuration that the,
antibpfiies earhpassigaed todiffereatslassss. of haaare fngrmaipr dawsshal intact

g3 e RS 08 o B o
subcl¥RE (148 p ey et‘?g. r fgﬁhg [g‘s:tyz_, qgmaj dpGanteiAgend i AXi Tig heavy chain constant
0 e an

specifiCity antibody. However, even a single
domains thabtarespons to the differeat lasdes ghamtibodisprd esllad ciof & v, and L,

three ervati abl e reqgi,ans ecific,for. an,.anti
rospasfeSiynd HE SUH T o< o s BTSSR asFRgRR oA fbrent classes
of inPhidbRUHMiAS 4 MBIowdl fi ni ty than the entire binding

site.” The Fab fragnent al so contains the constant

dotRinglewhaintfy" lor tief vt irtibedy fdemieats comytise henas andtV, domains of

RTINS MG T I e T
polyfiptiib furBRE BOXYrided aPolipepide fidler Bedyn eV Narfd, 8aiEnswhich

cluding one or nore cysteines fromthe antilbo'dy
enablesiggesaFedo form the desi®H siryctutecfod entigen dinding. hkgre ngviewrof sckv see

o, e g U a5 S RGP 5 R o
eds.,?ﬁé%@?VeﬁJg?W&k%ﬂ.Q%D@'lb)(lm.e produced as pairs

fragments which have hinge cysteines between

t hEhe teBnHdabodiestirefers tocuplll antibodyf fragmériouith twe gngansbinding

., ar .ﬁ\l so  known. .16 WO 2005/ 117 712dPCT/ H805/ Olfge %7 light
stes Bich PgET B RATRES® BPRIN P EDAPELE CRTERIgOBITIORG) o 2 i

chaid {/ﬁ{gb?é‘d'orﬂéﬁﬁ g_ﬁ,?riﬁ‘ﬁ% SRRYoBfhepfidle ORISR NS ByQustipen Biker that is
two clearly distinct types, called kappa (K) and
too shartibal all¢wpairing betvesn thetmvo domiaias ercihd sawe gkain.dhe domains are forced

to DN AT THE B GRS CUBHART DI A reT e, gt pnding
sites?@iﬁl?)ﬂ?és%?e &c%@rﬂpel‘?i AR ANeHh, 18 ShinbR! 8P140810835%% 93Me1E; and

are five major classes of intact “antibodies: |gA,
HollingB;, etlad EPrdcgGatlamehd §V USAIOG 644644801199 Hese may b

further divided intq bcl asses .(i sotypes),..e.d. .., .
| & cnonpen angeods o SciRieh 5581 RS L) Bifiped from o
popuq%mﬁltcﬁ’@hb%tﬁﬁﬂﬁ%/ g&aﬁ) g@l{eoﬁéjér{tﬁy%@f?:g,di.etﬂhé hiRidd ah@BYdies comprising
classes of antibodiés are called a, 8, e, y, and ,
the popslatici knedlsnticdlemd s bimd the samel epitopesexwapt for possible variants that

t hree- di mensi onal _configuratjon f different classes.
may 87156 SHARSIEP SASHPR A5 TR TBOTISI Rl Ry S YT g Rr Ry Deing

pres%{t) rlrrtla ﬁlﬁljlszo\%frﬁ)ﬂh{spﬂld@én{rﬁﬂ B Sl REibSSy prefardtioRRFhiMtypically
include different antibodies directed against different determinants (epitopes), each
monoclonal antibody is directed against a single determinant on the antigen. In addition to
their specificity, the monoclonal antibodies are advantageous in that they are uncontaminated

by other immunoglobulins. The modifier "monoclonal" indicates the character of the antibody
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ant i body, wherein these donmains are present in a
singl e polypeptide chain. Preferably, the Fv

w@oeiogpepri de further conprises a pol ypepti de |PCiRB82005/015337
between the VH and VL domai ns which enables the scFv

as bein® ob@inBdifien degbdtadialy hugbpéreobopopaidtlcgert abiibuiicsgand-smot to be

) a review of sckFv see Pliickthun in The Phar ‘in‘léo ¥(

constofed b rrepiringproduation o thesantibedly by auy, p%@éﬁﬂa?tga rexample, the
or ds.. er-V r Y

mono(l\:/%gg%nﬁ%ﬁ;ﬁ%& fo wseg i, AECOr agge Nﬁ‘grl% 19 & geng Hrr{éflell‘i anItnéiﬁe made by

the hytrRGHRTHESHhI bkt H¥R:iBEd bPRhiRt BLCHIN Warive] 25364961 9715), or may be
ragnments conprise a heavy chain vari abl e domai n

madedwﬂnmlﬁdam@lﬁAlm@mds (s9%ar.g-, VhPi Ratens Ny Al 5@?/)_)Th monoclonal

o S5 B BSRLSR S IR b Pl R BB

in 015&@0@%' N&58, 55296ﬁ36.‘2% (€5%1)and Nakslemdl, UsMe! BislQneedsl-597
to pair wth the conplementary domai ns of anot her

(1991c)hﬁxraxam1ﬂecreat e two antigen-bi ndi ng SI tes. Diabodies

ar e de S o %}qa ﬁﬂeﬁbiﬂﬁc@tca 1nc m,%gf’ﬁgnﬁkgglgs
(1mm§ﬁb glgﬂgﬁxs) ﬁlowﬁiéﬂﬁ PR AR avy Eﬂ@’of ﬁ‘gﬂ'ﬂ chﬂiﬁﬁ@ﬁieﬁﬂ@ﬂ with or

as used hereln refers to an anti body
hom(ﬁcbgcﬁlls mnecbofrespmdmgpse@dnad;s ionntipodiessbriand fram gparticular species or

belong?ﬁréot% gsg%gtgcsu&%%lpggcfy as’s of, éuq)rf |h‘§1} \a/erngal{a 1 of the Ghain(s) is
1dent§:gpévﬁf1 oP h{ﬁﬂofo@@usﬂ%%ﬁ% HohaRg; se@%@l@&tlnfaﬁﬁb&ﬁ%&ﬂv@d from another

Iants may arise during production of the
spec1€§)d§1(h3d1@rﬁhg tardnothedentitedy klasser suhtlessgenwelas fragmenig of such

I e SRR BT, 1050
MorrgQ FLEProf J(tjp o8 SSc‘;I RUAZALS %8@9@38@5 '{1 9§4P)f ©hfhéric antibodies Qf

erm’nant’s (epitopes), each monoclonal antibody is
interét heeindidcladaiprichatized? mgitwdtmtcenmrlﬁlagtvanablc ﬁemamtangg@n-bmdmg

o b Saecl ey 0 RARS] 20 o,
thesuf} %% %gI%Cﬁlg(})]lg‘?ﬁt ﬁ@nk‘%z afd BEhad SBR4HA0H | ée?tiencgﬂ@ Sp4stiNg.er

i ndi"Cates the character of the antibody
5,693,780M0 2005/ 117972 PCT/ US2005/ 015337 as bei ng obt ai ned

0 i R S PAAAE g
that rn‘l.)aqlllll ﬁﬁfuﬁj@d Qéq[u'iﬁH@e R P;giﬁ rmh RN arPi@ihinfdgl HulifB B ghe most part,

nonocl onal anti bodies to be used in
humﬁﬁx?ddr afﬂlabs@em fhutrae ipresegbbulinsgracimentmaiibdsty) fmabichbyesidues

ot et e TLLSL dos bl b ol er bl
regm%%aﬁ%hrh%ﬂfangsg?&e ﬁloﬁ%r antb &iy) ﬁ&?&tmgﬁ’se th, %&@m@&@onhuman

nonoc may al so bée isolated from
primflea@einghd Heiyd bpd&ffmiﬂyﬁasfﬁnﬁy rapd tchpacity c bmsapeeinstances, framework

d bed d ack Na
reglo@igg.ril)'esgw@s :Q/g’qh@@?é{aﬁ %Fnlm%tnggoh)mn artg:#%ﬁaceﬁggfogg oggn;xg non-human

res1d§16 2%1%} [Q8r e, ?ﬁ%@%%d a,-mﬁod'fgm%( 9@%{)1{1%&1@9&' Rt H8h& fBund in the

Ineric odi es
recipient antibody or in the donor antibody. These modifications are made to further refine

antibody performance. In general, the humanized antibody will comprise substantially all of
at least one, and typically two, variable domains, in which all or substantially all of the

hypervariable loops correspond to those of a non-human immunoglobulin and all or
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(i mmunogl obulins) in which a portion of the heavy
and/or light chain is identical with or honol ogous to
weornsgspondi ng sequences in antibodi es deri vedPET/082085/015337
particul ar species or belonging to a particular
substaffidlivetlyofah@BRs afe thodecdfadtmantimnanbpiebukmsequeee, efcephifor FR
chain(s) is identical wth or honol ogou

subsigtotiew(S)ismatedaboreu & he Bemprizehantibedy @;@U%’éﬁy 9@8 vifl Gaanprise at least

aPOIi‘IPg 9 arb}xmga\g%gl(g@ﬁrco% t{?\g };1%9 t 1091%&? Dl%unoglobuhn

For fafthérRIRehil6 Ssee FOnds@AGL. azsrazhmlesmmst(lpg@ Re@hmeﬂn et al., Nature
bi ol ogi cal activi ty (U S. Patent No. 816, 567;

332:325¢ 32550 ASx ard Prestes Garr. Kt Strudichial. 2siﬂ3 -590(A992).

6851- 6855
et RPmE At b e aen i ot 63 B et S Sbsiducs of
an aﬁﬁbﬂ?%&h@é@sﬁo@[ﬁlé aRmALAHiIRGingS Gl Pﬁ&satﬁ’wlé i'égfd)n comprises
h % CF d Monk such

from a non-hunan pri mat e -
aminasicliabsidwes frarh es'aemple twﬁm«ﬁ@@mnmg iregion zerd" (¢.g. Tesidues

2o L AP S5 VB B o g B8 31.55 o, 5.

65 (N nR98L1BS (AR irtiht HBATCClRM ¥ RRBlcfROmaitl K abaPeH Al Bequences of

m'ni mal sequence derived from non- human
Protezmmffwgiambldgzml IFerest, l5§1 RddtubpiaHealth Rerviasi Wetional Institutes of

Heatf el M8 (A9 DR enet B Rt ay bRl lor” s

resmh b8 A1) 5@52 RC2)Pin@ %@35 ﬁpdhecp@ﬂt Midd RRiaB1 i Bhd 26-32
ypervariabl e region of a non-hunman speci es (donor

(Hl)aﬁﬁ 55 ¢dg) arswﬂal(ab(Hﬁcus éhe hreary chairbiirtabler davesiny (lsathia and Lesk J.

Mol&ﬁé@eggla\éh&]&?@g)% SI [ &d peq {l%ém L es?lfgf g%et\{a‘gﬁ?@ doma‘m

residu€S bt RaPthe! exji}h!ﬁﬁfle &MQH@&‘HS "h@redd &eﬁ&ﬂ' aced by

correspondi ng -human™ resi dues. Furthernore,
h uAHimak@bhrmbbdjd’ad ia sntiteydyd enimréiselefined) avhach istnat cenjegated to a

t foun recj |ent anti bo r.in the donor
hetergﬁ{gog%w?ec?{%e 5 di Cf”fo e Hi’?éet%?’émﬂ'ééag’e{ o further

r eﬁfxﬂ‘ﬁg 1e85f éﬂ?l.ﬁbgﬁ Qthlcq{ TROAR-CHID SR1LRH Moludd€C2B8" which is now
mani antlbo conprise substantially all of

calledt“Rhteamtaba m‘éRlT&HﬂAfo@p’) cas PatentilNp. 34736, 511, expressdy imsorporated herein

SEIICIRT Paanen e
“Torifilk “'g%g E%L S ﬁ&e%@i@%oﬂéljﬁgg)?pressly incorporated
52 ubstantially a

CT1 Pl are
hereinfhysefe&fnca) Irrunm Igmmﬁlagr' alsu Icaltedsfél“@mmmemabx ®epona‘llorrlabeled with
substitytion(s)

1t aeniBghcspt - BArTPay SBaEi 1 QR eEaty L EAART,(US Patent No
5 59? 951 eS%pTe%l{/%{Lt kﬂ‘f}fﬁ{@&’ EEI%HH:L}} ﬂ%fe“f&{&%} %ﬂe%rﬁﬁlonal antibody “1F5"

uman i nmunogl’ obul in.  For further
(Preﬁi@t aI EBooaS@Z)JSmIeSQ letl 987) andl\kahamlte 12240 5@ Qudas “fa068)rk patched”

or h&ngg;e%%&j%oowm@ﬂ L,eqng, = &TC d%lt%@?%&%‘%ﬂnﬁ gH7 and
{
chm{eﬁrc 5‘[—17%? 66 é?@ Saplltg%trﬁ 15087, 140 (80, r#fésgg/ dg@gvﬁél)%ﬁé'dq{e%ﬁbjyo

-

resrdues & are
referéﬁ&ﬂ*(}ﬁﬁﬂ@ﬁ&dﬁw anMiagerDR0 (Gsnaghd, Dhembukp 8 O20044085607); AME-133
ion conprises
(Apphe% Moleculerl‘rl;p Evolution); A20 antibody or variants thereof such as chimeric or
humanized A20 antibody (cA20, hA20, respectively) (US 2003/0219433,

Immunomedics);and monoclonal antibodies L27, G28-2, 93-1B3, B-C1 or NU-B2 available
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amno acid residues froma "conplenentarity
determ ning region"” or "CDR' (e.g. residues 24-34

W@ R00p/11802 56 (L2) and 89-97 (L3) in the |ight PCEDS2005/015337
vari abl e domain and 31-35 (Hl), 50- 65 (H2) and 95-102

from (ﬂh‘@])ntérﬂat{dﬂﬁl haReyyte Meping WHbFkehb e (Wieing e daliat Letkoadle Typing T

Sequences of Proteins of | mmunol o_?)l cal Interest, 5th
(Mththa@uEﬂLp 44@a0¢<fpr$élm“mrsty Regss @AST))-| nst itutes of

Heﬁ]}ﬁt Bf;t heisl;lga?)” fl‘bgg&&@” gr%{norreé 0, the é ggﬂ %@9%ngmeered

chimb#it )nunﬁ@hﬁ%aﬁ h@no@l@ﬁal%ﬁ%@d;( &%ctddfhgﬁﬁ@t the QD20cdEizen and
vari abl e domain and 26- 32 H2) and 96- 10

desighkie)l “CBB8Hhm He Ratent Nai 5L73@,ﬂ3’é®kpresﬂimcnfpom’¢©d h¢rgindyyreference,

md“élfngkfﬁgmqn@i‘ﬁﬁ%}swgﬁ‘% %‘?{%6‘3 Q}Hﬁfyaé dd%h%? n i ?gg :Ng L (Es

f?ﬁ%lgt déa?&etpﬁg;i(dgé@l%r&ﬁrahé bihfsd RRlicARdBRIrfIe S TRt dnele@ DBI7" refers

ed anti body” is an antibody (as herein
to a ldmﬁarmd)anmbmdyrthmﬂomdﬂ hmnm; (Dao.ext an@n‘ageﬂalenémglfcaguwgt thereof,

WherESd R PR LB EACHIE BHTBI cEHei3s6 U feqy comprising in
the 1 B TR PO (Lo Path SRR P SRt bTBE P NOx12 (P

1B) froanpatidiuatin(EDZ) mtitody aed esbetant)lly thediuman consensus framework

s e e G e BB 550 S,
this {%%8@,; filMrer dﬁ%e}%z{%ﬁaﬁwﬁm srag n‘éQBPSEé ID'ROEI0nd CDR

er ence muri ne | so cal
H2 sec]{wﬁbé oifSIH@ B! N(O;dﬂ; amiahbljc ﬂre&ﬂbbdﬁuﬂlbﬂnonilﬁ‘ﬂsts the L chain CDR L1

T e —
NO:§ 3 n 3t 1:515&?5 Eﬁ%ﬁ'ﬁ $%ﬁ§tﬁ '(iﬂnh%vd'rﬁ Eﬁ(ﬁ%ﬁﬁﬁes dF%ﬁé Rénan light

nmonoc Press et al.

chai®R 62D grb&st 88, (val&séih tied,, waidnamby bé jodmedab alhumiandgﬁg:ham constant
"framewor k patched" or humanl zed 1F5 (WO03/00260Q7,
regidne whgreirghe rsgr@cm@s bestor exmnnledg6y) or fgfp3-nk aprefesicd embodiment,

hj. [ 7
such@b?@;ﬁ%wp rlrsg A g?%%é%ér#@o%) §E§gb 1211%8 s;-lggln in Fig. 1B),
optidHdIR Aisé @6m: hgm m% e(o@SE@IKD NDEII (K&I6L<as shown in Fig. 1A),

W)2004/ 035 133 plied Ml ecul a

whichvagyuhavere amu_ag aandtsub%myﬁ@rs Qfm%%réi NH@%leths Geghagsand S92A

i o L5 SR 8050580 L D i e o

heavﬁ%ﬂ@iﬁ'aﬁﬁﬁé 2@ béRRAERDISEQ RO 3 &t 1438espletivlelygbs shown in Figs.
U- B2 avail able 19 WO 2005/117972 PCT/ US2005/ 015337
2 and o dmpther prequdmhﬂdanemc;wberyttbe by Ik e ¥hoppmprising the

hght( ﬂﬁ\kegﬁ%gﬁam gauno :i)cui ie&;&'é&cu&(k gs %Q?glﬁ{ A)IldelrS respec’uvely, as
shov&rilﬁfﬁég 2 2hPQ. tT8emLibEdy h@félﬁ&ﬂihy farthérofdgiiAlat Deast bﬁé @iniho acid

refer to the genetically engi neered chineric
subsnmtnon m ﬂmerremn it onpovenADESHgnddor @R E agtivigasneh as gne wherein

e sgpaaiy syt iBu sl ALY POV Ee e up el RhERe7 IR L havioe te

heavy chain amino acid sequence of SEQ ID NO:15 (as shown in Fig. 4). Any of these

antibodies may further comprise at least one amino acid substitution in the Fe region that
decreases CDC activity, for example, comprising at least the substitution K322A. US Patent
No. 6,528,624B1 (Idusogie et al.).
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i ncluding fragnents thereof which retain the ability
to bind CD20. Purely for the purposes herein and
warnioess7orndi cat ed ot herwi se, "humani zed 2H7" rBEEUS200%/G15337
a humani zed anti body that binds human CD20, or an
antAl greferfetl hdinagized afenan intet aentfhodywin antnabdalytﬁ'tgment comprising the
antibody is effective to deplete primate B cells in
Vana‘hl‘?/hghtt%éméﬁﬂlﬂ%%fy conprising in the H chain variable

DI R S RS GIER P LAsa v

SRF8 (S GRITEIENL TESSLY) FHBF ATDVRIC QQWSFNAPT FGRGERVHIKR(BRRQ ID
resi dues of the human heavy- chain subgroup |11
NO:ZWJI1). In a preferred enbodiment, this antibody

urp r chain CDR H1 sequence of SEQ
and{ @8%8%%%{5 bﬁe%ggquence of SEQID NGO 11, and
EVQIDVES@G@LW@PG@SLMBMAS@WTSQ’NMHWVR@@GK@DBWGAIYPGN
b se?uence of SEQ 1D NO 4, CDR L2 sequence of SEQ ID

QW@TW&K@TM TSEANSHRARDEAINGY CAR SNSYWYFDV
n consensus framevvork (FR)
WG@Mé%kéﬁ%iﬁﬁﬁ(ﬁéﬂal ight chain x subgroup I (Vil),
WheyRiré tHellRmdiiZe8 QHInABYA PR ah @hta&chntiBody, Eb%l&ﬁblggﬁ:ompnses the
chain constant region, wherein the region my

lightechainrneino agidiseqguenrg)G3. I n a preferred embodi ment,

DIQW@S?%&@@%%&W%%W%@%ﬂ&MﬁASGVP

SRFSQFSPIS@TDETL’PBS‘I&QW CUQWSENPP TR GG TR VEIKRITVAAPSVFIFP
shown in Fig. 1A, which nay have the am no acid

PSDM&KS@EABWéJIdilHBE'RRMV@WVDNAE@SGN@&ESNEEQDSKDSTYSLS

SRR AR Ty EARcabt sy T et (B  REG! °

and @R HevPHlaiPadfbtherieyeess of SEQ I D NOS: 13 and 14,
respectively, as shown in Figs. 2 and 3. Another

EVQIreERp 6] \aPeGShBRASCGAA S E L E TENAMHW BBANGK GHEWBGATYPGN

oo ST ok A RSB ooy

WG?@C'I‘MVTW‘S‘ngFKG?’S@WLQ\PSER%WGG’PMG&WKDMPVTVSWNSGAL

urther conprise at | east one am no acid substitution
TSGVHTIRA VEQSSGLI S LIt VT WBE 5vee TRIRECANANIBKPENEK VDKKVEPKSCD

S e e S S e A

DGV XK TRPR BE QYNS TYR ¥ VANEV THOD W NG 8y REFUAINR AP APIEKT
SEQ I D NG 15 (as shown in Fig. 4). Any of these

ISK AKIGQRRIERQV YA} PPSRERM TS DGV SIs’ECTaVKICﬁ?é@S A BWESHGQPENNYK

T SR .

(SEQ¥BNGLYY i on K322A. US Patent No. 6,528, 62481
? dusogie et al.). 20 WO 2005/117972 PCT/ US2005/ 015337
or tha hpawf draireainino e segekn2éd/ i s an i ntact anti body or

eV e b SR AL RE ST A ST S AW FROA P PG Rrvpan
GDTRRGHFRRAR I TISHANESYR M R BRI A VARRDA RS SNSYWYFDV
WGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTK VDKK VEPKSCD
KTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYV
DGVEVHNAKTKPREEQYNATYRVVSVLTVLEHQDWLNGKEYKCKVSNKALPAPIAA
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SRFSGSGSGIDFTLTI SSLQPEDFATYYCQNEFNPPTFGQGTKVEI KR ( SEQ

ID NO 2); and the variable heavy chain sequence:
WEMPNESECEL VQPGGSL RLSCAASGYTFTSYNVHW VRQAPGKGRERNIS2005/015337

VGAI YPGN  GDTSYNCQKFKGRFTI S

TISW%&%WWSDIAVEWSNGQPEW

1 8). he h '

KITERYL BSIES B LK WD EW RSy Vs Sk B ety Tk SLsPaK
.s&s the light chain am no acid sequence:

eI

SLﬁA@é/gié%@ddT&MﬁM&W@%ﬂaﬁmﬁem PRRENIAGEMRts taREd on 2H7
S GS GS GIDFTLTI S SLQPEDFATYY i >

versi@meiﬂchg@rMMMSQumespi Vib6 st ks theTpesitipns of amino acid

o e R T BB R R TR g veins
will 126 i ke ¥iaif Baibat @M 1s0 aci d sequence:

EVQLVESGGAE VOQPGGSI Rl SCAASGYTETSYNVHW VRQAPGKGL EW
VY PGNHe@nT e RIS [Fe changes
VINSIOH L U QMYShEARIVAHAKEARY VYYSNSYWFD V_ WEQGTLVTV
SPASTKGE S VFPLAR. S SKSTS [$36RAAESRANKRYFPEP VIV S WNS
GAE TSGHFERPAVLLY SCLYSLS[SVVIVPS 'S SLGTQIYT CNVNHKP

SN DKKVERKS CD HCPP CPAPELLGGP S VFLFPPKPKDTLM
S REVTC = [\ /LN

Dq PYR 7P/ R A\

SNKAL PAP[DEGR, | SKAKGQP LPP S K CLVKGFYP
SOl SVEVE NNYKM3ZIEPERAAISAICAE ES YKL KSR A0 S8L

CSVWVHEALHNHYTQKSLSLSPGK * (SEQ | D NG 14) or the heavy

Chah Mise ko aﬁ‘éﬁ%&ﬁ&qg g8EGBich has been identified and separated and/or
EVQLVESGGGE.VQP LRLSCAASGYTFTSYNVHW VRQAPGKGLEW
recow@Al iYGeN co@mmimml egvironment. Contaminant components of its

VDKSKNTL YL LRAEDTAVYYCARV, VYYSNS EDV \/
natug AT PR TGS WO AT Ko Tl uses
for tf@PntagbriaV HAE RAY:ASRE > /NbMRSSes, and other proteinaceous or

SLGT (%T YI' CNVNHKPSNTKVDKKVEPKSCD ~ KTHTCPPCPAPEL L GGPS

nonpuFeiERRRKBI L v SRIPElmey vwibvdiguabr thadniageyist will be purified (1) to

srcaE T PEYONNERETRAROSAS PRHeimingt Ry BBy peipgd, nd most

prefe?ﬂ%h@?@%ﬁ @@5@%7 weight?g%m TRt to obtain at least 15 residues of
SREEMIKNQVSLTCLVKGFYP ~ SDI AVEVESNGQPENNY
N-terminal or internal amino acid sequence by use of a spinning cup sequenator, or (3) to

homogeneity by SDS-PAGE under reducing or nonreducing conditions using Coomassie blue
or, preferably, silver stain. Isolated antagonist includes the antagonist in situ within
recombinant cells since at least one component of the antagonist's natural environment will
not be present. Ordinarily, however, isolated antagonist will be prepared by at least one
purification step.

A "subject" herein is a human subject.

An “asymptomatic” subject herein is one who does not experience any symptoms of
an autoimmune disease.

A “symptom” of a disease is any morbid phenomenon or departure from the normal in

structure, function, or sensation, experienced by the subject and indicative of disease.
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KTTPPVLDSDGSFFL YSKL TVDKSRWIQGNVFSCSVMHEAL HNHYTCQKSL SLSP
K (SEQID NO15). In the preferred enbodi ment of the
wOo pwentioon, the V region of variants based on PEH/US2005/015337

version 16 will have the am no acid sequences of v16
exE@fihe plirpbses hpresi, tal sobjeciofhais ‘adrisic’ for expebisnéingvnoeasmore
which are indicated in the tahle below, Unles

sympsethe pHasaitoinyneng Escase isons mrhohgs p igher fhfaflmonﬂgk}émlih%od of
L i . in.di .
g

chardetopdtics. KBRAArisk 6¥bje@ nd30 forSA2Aplk]KHaveGA, abdbiiBB LY $Bibability of
S298A, E333A, K334A 56A, 115 100A 32L, S92 S298A,

expeHesang S}ﬁmﬂm(s) et Eptoippame disspsein Yol LYedE: ant agoni st
is,one i.ch .ha en._i tifi .
- oAy EdBRgR Rer BT o Efbogy bRdtRASyT R S B 8 sclf

antigeR AlsB FiouRpEd BPfeaaBRES of its natural environment are
materials which would interfere with diagnostic or

t hBy gmormal”asteantibasty levads isrntapdndi aseoncenitation pf pafepfihedy that

e mes, hornon angd of her ot el nac . .
exce BB e RB S PO el B S PRGN o ko
petiefci . :
expelibfciRdHRARMIBuL Uiseh® duitblebted (1) to greater than
95% by wei ght of antagoni st as determ ned by the Lowy
neThoespressnricfectiverasfamghiefernioran anrennt 9btheigptagenighwhich is
2) .to a degree sufficient.to obtain at |east 15
effe‘&%{é if‘HlPégvengg %et‘ﬁﬁeﬁf%’éll ‘?_lu(??t_lqnnt ernal amno acid
SeQHE R "ﬁﬁm&lﬁ@su@fxe@sﬁ@h tNE vRePh&EiMUBNadjBiict trafy3kfers to
to honogeneity by SDS- PAGE under reducing or
substanoesebateichty suppress dransskifbé imymOuosyatest ef the mamrpgl being treated

vl 51 i e S e A SRS G5
suppRdss 5QRAHH RNSxFRINGN R imBk tﬁmwéﬁ%@ﬂé. Skxdmplad & sukh agents
envi ronnent wl not be present. di narily, however,

inchids G amied-Gaarybgenbsituted pyrimidinaséprarled. Pat. M. 4,.66507bilee disclosure
TIPS e
B e S T
maslsthe MiEd antigans dsplesdribed ifi HobnRaheNa dslriﬁl,g/@h angtidiggypi¢ antibodies
for I\Flﬁ Pa‘éigiggriﬁea%rgﬁ\iﬁﬁsﬁ%@e%s; %gl(&ﬁgsrpio%pl%e;%te?gidts rs]l?chsal’slbé.h?c%tcof’i)iréE)jste:roids,

e.g., prednisone, methylprednisolone, and dexamethasone; methotrexate (oral or

subcutaneous); hydroxycloroquine; sulfasalazine; leflunomide; cytokine or cytokine receptor
antagonists including anti-interferon-y, -, or - antibodies, anti-tumor necrosis factor-o.
antibodies (infliximab or adalimumab), anti-TNFa immunoahesin (etanercept), anti-tumor
necrosis factor-f antibodies, anti-interleukin-2 antibodies and anti-IL-2 receptor antibodies;
anti-LFA-1 antibodies, including anti-CD11a and anti-CD18 antibodies; anti-L3T4
antibodies; heterologous anti-lymphocyte globulin; pan-T antibodies, preferably anti-CD3 or
anti-CD4/CD4a antibodies; soluble peptide containing a LFA-3 binding domain (WO
90/08187 published 7/26/90); streptokinase; TGF-p; streptodornase; RNA or DNA from the
host; FK506; RS-61443; deoxyspergualin; rapamycin; T-cell receptor (Cohen ez al., U.S. Pat.
No. 5,114,721); T-cell receptor fragments (Offner ef al., Science, 251: 430-432 (1991); WO
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22 WD 2005/ 117972 PCT/ US2005/ 015337 For the purposes
herein, a subject who is "at risk"™ for experiencing

wWo@e@s0179mpr e synptonms of an aut oi nmune di seasePCHUSINO5/015337
who has a higher than normal Iikelihood of

90/1 EYREThEREY, Nz 3 AN &3 D(1989Y; nd WDtA(1933); angdrcet] reaptor
i ndi vidual's with sinilar denographi ¢ characteristics.

antlbfrdve$(%340 ’509)55&@}@0’510?&/ for exanple, have an about

O%p balelt "

R geRi et & peefRan FOSS R SUTRhSEHR) stk

prevé?l%{ tﬁb @uﬂcﬁoﬁ A 8dlisi ALY chuises H@sﬁ@c@é’n &f celb) THE terfdt nitd:rnﬁa to
to a self- antigen also produced b¥6the subj ect ;5

includamdiractive isatopesiatg. Bady 1P e V8l ¥ BePhRendsun s, Bl 22

concentrati f .aut Qanti bod exceed
radloeethvceémtpmsm% Erungh%’P e ehPalng B35 Sk d gt molecule
toxin® %Pb% &:tﬂ@ toxdhs kel fu r%ﬁp )@lnE B AdIshal H€gin, or fragments
sease of i nterest. € expression
thmebﬁffectlve amount! 'refers to an anount of the

3Péag§egliiqtﬁer\éwﬁ%§12|alg§nt %pfec Cetgl}l%;/ﬁ c{) o r Veﬁ.ﬁi' n&ef;ge%tment of cancer.
Exan%%@&f ch@ﬁmﬂ%ﬁag)eﬂﬁé Sid iR uAdhNPGling E'é‘én@soéﬁch &k efiStepPand

stances that act to suppresS or nmask the i mune
CYTONAN® @fcldsplﬁ)sphamﬂle ddky]mglﬂanma sadh apbussilfan, ifpresulion hod
i ncl ude . subst anc at sugrgress c%tokldne pr i on,
pipoRiAR; EHABFESUGH o5 ‘anafe bR T BHr Bk R S Py
ethyllgﬁl%ﬁn%shﬁ)g ﬂgltng il y fes 15519@1@% %ﬁre@etmi%@ Ctﬁe@igfé%ﬁlelamme

tituted pyrimdines (see
trietylbrBph&¥phorabidde, 4¢i @bly] éiéthiophoepitiranide sud gimethylehimdiainge;
i il Sl R 58 AR s e e

analo%ﬁg t@ﬁ@%ﬂﬁ %%’q% th]l flﬂ Ak r1@65 ﬂelﬁaﬂll 1ts%8§élék@n carzelesin and

masks the i gens, as
bizeldsis eyntheit analddués); &&ptoph!;mms%piﬂ@uﬁﬂ?)crymmhyamﬁ and/griyptophycin

8); dgfa%g@gﬁﬁgﬁlg&%{%@%@ e Rmaee @%@Wﬁ@mi%ﬂm);
eleutger%b ?%&gﬂisﬁ?ﬁea RO VAL %H(%Hég%q tﬁf‘ ?utr f mustards such as

asone; otrexat e subcut aneous) ;
chlofayioi bl @hgsharine, cheldphashbhmiden estralnafstlue; afostheide,
cyt oki ne or toki ne rec¢ tor t.ago ts inclu
mechipfethapng rmeéh%v%et haminepxidgrhydgpc dsofaF al a‘&ﬁﬂve‘?’gwg‘&
d ﬁr@skg,
phesE0EE bRt inprira GRS i flard HTTRLS guchas carmustine,

chlo@ablociny foémusti@e) logiustife aimustiae il irixdingstine; antibiotics such as the

anti-interleukin-2 antjbodies, and anti-)|.-2 receptaor .
enedipmeiaptibiioties (e. gmealicheariping gENee ﬁ}/ &3 lcm%}%gﬂ@mﬁﬁf‘?n%cD

cahcﬁan%m %ﬂ gg&? aﬂ ég@%‘h%ﬁtg gg%{l 433.31@@»' 1%%&9@4));

dyneﬂﬁblhbﬁhdluﬁﬁmg d’ylhelfnﬁﬁﬁhl pisphosphciiesy Euch&ﬁ’.tclodf@ihlt@lﬁﬂasperamwm as
anti bodi es; sol ubl e pepti de containing a LFA:-3 bi nqb 9
welldo nmmrzewatmhmwomdq relatsd chrarppmyplein enediyne antiobiotic

chroyt%hrgﬁgres ac acslr?dmysms géino%JcﬁP taﬂt%?m%? 'azi¥Hng, rbl%cflﬁ

cactinomycin, carabicin, carminomycin, carzinophilin, chromomycinis, dactinomycin,

daunorubicin, detorubicin, 6-diazo-5-oxo-L-norleucine, ADRIAMY CIN® doxorubicin
(including morpholino-doxorubicin, cyanomorpholino-doxorubicin, 2-pyrrolino-doxorubicin

and deoxydoxorubicin), epirubicin, esorubicin, idarubicin, marcellomycin, mitomycins such
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host; FK506; RS-61443; deoxyspergualin; rapanycin;
T-cell receptor (Cohen et al., U S Pat. No.
w®B23417921) ; T-cell receptor fragments (O f nerP@r/usions/015337
Sci ence, 251: 430-432 (1991); WO 23 WD 2005/117972
as mitalydifSe9 ﬂ@b@%%ﬁ c acQ&)/ringBﬂ).ycinaGEVMymMpaplemy&ﬁlpotﬁﬁ@nyom
1989 and 91/01133); and_ T cell receptor
purorammmlaérsycergm@mblmgytrwg% SHF SRR CITp R, ubenimex,

s SR B e NS P BB G5 e

acid #RMAEs GRUSS HektHdrin) @ﬂdtlﬂﬂre@ﬁteC}ﬁbﬂo‘ptenﬁh&uﬁ@fdxaﬂ@punne analogs
i ntended to include radi oactive isotopes (e.g. At211,

such 4 Badarabing 6-riewaptReurdte, thimaipgge, thispsaningipyripndipg anglags such as

3 e SR S PSR Rt

enoc1 ARk &dihY; aﬁﬁﬁdg\éﬁs dRK a8 %alﬁiteﬂéﬁ@tcﬁbﬂn@étanélb‘ﬁkg@bpmnate
anf or aninml origin, or fragments thereof

epltldscamelrmdpmcmpwm festolagiene;"antis adrentle sichads anumg'}umﬂnm@@f piitotane,
nt, of

wilosier O er AT GurL S TG H ARk PieEr: A lopfempemi flveoside
ammS R V@lﬁh@%&@aerﬁﬁgacﬂ%%%* Besﬁé(tﬁicﬂsl@l@&ﬁ%@r@dé&axe@é ‘kdekofamine;

onat es’ such a$ busul fan, inprosul fan and
demepblirey dfaaignong ietfoiithe; elliptiniam dvetats do paothdamdg@qlgbw@,d gallium

R e TR S M
ansalﬁl{tb&h% 1]?(%21 nhlﬂ%xantltoﬁlb%gfnﬁﬁﬁﬁ&oﬁﬁﬁ@ﬁﬁénp@ﬁtostatm phenamet;

rnet | ophosphor am de and
pirarﬁ‘tribim[ﬁldsyimltmm?,lpmﬂophylhmaaeﬂo@e&ihﬁhyc{re&ﬁeqqrmaiﬂgazme PSK®

polysggql;*l@?ihg i%%lgpgﬁzﬂgéjﬁa glclicrg %ﬁ&gﬁ?@?%g’gagg’%?f rhizoxin; sizofiran;
spirogé?lz)aé]{ | BruoBhib ¥l aﬁ“laal u&% &Oﬁ@'-@ﬂlé}ﬁ&‘égﬂiéﬂ%’léﬁlﬁw trichothecenes

esl n, carze esin a bi Zel esi n synt heti c

(espeaindllyAGD e@m, \@tmplrﬂphymdm Aplad mnguitlie); yirahap vaydlesio; rdagarbazine;
and cryptophyci atin; duocarmc " "
e O H ey i ABE 1oL TR O g DAse gpide ("Ara-C):

cyclo?ﬁgj%pglgp%de b 5'15)[(9(@ Bg WOE@! Sdcitdx B (Bistol- Myers Squibb

tyin; ponglsta i’n; nitrogen nustards such as

Oncdlbgyg Paifbeton, N.J 0 A BRAZANE " herenmipbbofibe sfvari ¢egineered

estranusti ne,

nanogg@ﬁ]e(fpg{lﬂgmrh R?ﬁ{lﬁéeﬁéa‘?%ﬁ? m%{}ggc%ﬁ&%ﬁ%@ﬁrs Schaumberg,
Illlnc?r b?ﬂorgr AX ERE@ %Bﬁftﬁfél (Rfon doo?sgl@hmi%fér NEntony, France);

uraci | nustar nitrosureas such as
chlomﬁlbtlmllsGBMZAR®1g@n@mbtrmp6-mh1ogumlmﬂ,lmercmptoplunnuan:th@rexate
ni musti ne, and rani Mmusti anti ki otics such ag

platigie gnalags wiehipp Fispiptia apd car Oplafew.l %%lﬁmlﬁm%ﬁ %HOéﬁF;WP -16);

1fosf%ﬁldecg%%%ﬁfoﬁgh e% Lﬁgg@%ﬁﬂi‘eﬁ&ﬂe %&ﬁ{dne ten1p051de

edat&i&&”&a)momﬁc)ﬁﬁeiﬂlmbptennmﬁl(bﬂiu ngtndlymem EPT-14; topmsomerase inhibitor
bi sghosphonat es, such as cl odronate; espes anj Ci

RFS 2000;gsflporgmetibyjemithinedDME O} el b Perchigro g1 piipcitabine;
and ;%%%rg%(feﬁé 13/ ncgﬁ?goq% YR, 898d FUP t‘fves%@we LESVe,

I nofryci n, aut r amycl azaseri ne,
bl ApMEEINSed in this definition are anti-hormonal agents that act to regulate or inhibit

hormone action on tumors such as anti-estrogens and selective estrogen receptor modulators
(SERMS), including, for example, tamoxifen (including NOLVADEX® tamoxifen),

raloxifene, droloxifene, 4-hydroxytamoxifen, trioxifene, keoxifene, L'Y117018, onapristone,
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cactinomycin, carabicin, carm nonycin, carzinophilin,
chrononyci ni s, dacti nonycin, daunorubicin,
waledosnubdrri n, 6-di azo- 5- oxo- L-norl euci ne, ADRI POYOSN05/)15337
doxorubi cin (i ncluding norpholino-doxorubi cin,
and FARBSTON wEmifend anathneanhlbﬂars plyat ritiibin thecmxpma eiapaatase, which
and deoxydoxor ubi ¢i n) 0| r bi ci n, -esorubicin

reguliatpa eoEREERProdRcHeR 1 BRpdreRal lptdsnyrch gs loptrmplg 4 imidazoles,
% /
ammﬁ%lglgép’g%léln g{ %gﬁ% #% g ﬁ%’isécgé?ar‘ﬁe %ﬁl@%&ﬁ%@] g)’(eqnestane, formestanie,
fadra26R] RIVISOR®pokdzoled ﬂEMMRA@JIHtromlé iand ARBIEDBX®mnastrozole; and
rodorub|C|n streptonigrin, streptozocin, tubercidin
anti-aisiepgems such as fhsaue; pilutaridgrhicalptamis, leupselidsornd gaserelin; as well
as trc%%%@abé% {m’l ? ASH %ﬁ%uaggsléeé (ls*s?ﬁeoéﬁa?o hant(tgeri:sg)ohggrﬂlc'le%udes

ues su enopterin,

partiBi1MPRHoE WhichtifhibR ek eadi®t 0Pt Analliag pathsmaghimslicated in
f I udar abi ne, 6-nercaptopurine, thiam prine,
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citidine, azaur | I
o st By e el AL EECTINB v fb AU VB CTING vaceine,
and VASAD® GHcoRic; PROLSUBING HE D ; ISURBOTECAND® opoisomerase 1 inhibitor;
dr onost anol one propi onate, epitiostanol,

ABARIIIN® suRHe and phargiagentisaly aceaptablesalis aeids o derivatiyes of any of the -
b am nogl utethimde, mtotane, trilostane; folic acid
aboVPepl eni sher such as frolinic acid; acegl atone;

al dRpRABPENELER" Bl /KBS EIRIm famraﬁéuesvreieagadocyaﬁiedxn population that
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[.f orni.thine; Li tate, an 0 Ioe
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9, ILLON ma}inLnﬁs Ao ARSI 6 ﬂ@towﬁdh ASTNEY, GMENPS; adlother
ansam t OCI ns m t oguazone, m t oxantr one; nopi danm)l

polypnpltnda dadtore ingheding Eiarndrkit ligrad 4KEd.; As psediraipincthg term cytokine

e SRR B G S R i,
act1v®%ﬁﬁ1*v§ien? WU Bive BHARNE cydRines! AEMEMEsynkHRkigdll produced
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smali—mcﬂe;qutﬁmﬂmes m@phazmacqwugzﬂl}mcg@pta@p dgtieativiees and salts thereof.
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o 5 i . i i
glycg[L Qﬁﬁ:ﬁ%@ fol 1B QBRI %%oﬁﬁéﬂ@’dl:@ﬂ) OfhyRid stlmulatlng

Amer i can Pharnmaceutical Partnérs,
homﬁmbz(’tﬁﬂﬁﬁrayd lutbinhzmg)hm)nona ﬁEHTmeEREQ)ia)centeM@tﬁagm, mouse

con PR PO AT P BbibL %@»dahﬁ i s AR ead
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RFS 2000; difluoronetl hylornithine (DVFO ; retinoids

such as retinoic acid; capecitabine; and
w@basiemeut i cal |y acceptable salts, acids or PCT/US2005/015337

derivatives of any of the above. ' Also included in

t hilse wWah i' giokitlo factort refertsite hoteinnthht prosotsgiowdh, aad indwle, for

BRI S W TN oy T T T T
e ORI AT P ] B s s
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proteiRAABINAFAL sestepben T8 reqosthimant @ﬁﬂ elturg @wir‘aelﬂgecaﬂy active

cout Sty S by 800 o TR R Sl
smalf-didlMedtititd At Iﬂﬁhﬁ@aeuﬂbélgll aét:@gmqe deﬂlmpe@énmlts eiegeof.
goserelin; as well as troxacitabine (a 1, 3-di oxol ane

nueh eRsh dﬁlté@ﬂn@ SRR 1B '&%E&%ior pRdtkinSBatsfows cells both to bind to and to
ol I gonucl.eotides, particularly those which inhibit

respandito eﬂwmmdfulgenagx iand & ignelvedip qawiﬁmgﬁcqllniﬂr ifienetiens such as

wouflse b e b 2y b St S foos i B ot
Jarge ijaﬁllilg@f cM?E&ie@f%&reéeror@ﬁ@f’Bje @mdeédcﬁ{%@TjeMaaell‘éﬁﬁ glafi®x and cell-
IN(r) vaccine, and VAXID(r) vaccine;

cell {RREAELKS. Hindtiddal DtegryRTORECARIEY) traxaspmr@nm glyeoprotein subunits,

callefaog i Pttt o ngi i G JiorP D AT OHy G Hsome

hom@lgg¥ & eakh %tﬂe? ra@do%fé BéA §@ounﬁt§ PhcdBRPhdrs aIvaﬁ”cf)ﬁﬁm one alpha chain

el ns rel €ased by one cell population that act on
and medietvecrhanel Exaaplésinende IAllphaébetaﬂe dilphapbstal EAlpTetalofLFA-1 etc.
As ugquqf }g:p?l g#gr%?lp%rgﬁn Wﬁ grqqimﬁ fr01nLn rgf]solutceﬁ or fremsrecombmant
cell (%Me aﬂd'-b1§10 ﬁ]‘g&l‘l@ actlveefuivhlen& of ke na%ve Iséq%éilice in'keg%%; including

r necrosi's factor such
syntH'dﬁEal(prrodu@édcstﬁaékmphbn}lp ephﬁ@mﬂ@b&m&eumludpmtabld-'deﬂvaﬁves
and kit ligand (KL). As used herein, the term cytokine
and § * proteins fron1natura| sources or from
recombi nant ceI | .culture and oI o [ Ca@{ﬁ ctti ve
eqhipithe BRPesesthereid ﬁ‘élf{l?wcg‘étf Jafiers g refers to a human

i L., Nature,
A
312:200(1984f & Agg%r\eﬂfet alThiBC,@6m23uH (185" refers to

pol ypepti de hornones, which are generally secreted by

gl AndWNRY inERFSheteinhs a[wa:ga‘at thanihitde dioaoniegxtdneg a biological
hor nones are, for exarr,R]_n rom h hornone such as,
functiomrefiTyF eygenetally faraugh d@tgrgw dlFe andraentralizing Hs activity. Examples

B A et TR

(REM‘I@A@E@SIaﬁd Adalimumab (HUMIRAT™),

‘Examples of “disease-modifying anti-rheumatic drugs” or “DMARDs” include

hydroxycloroquine, sulfasalazine, methotrexate, leflunomide, etanercept, infliximab (plus oral
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gl ycoprotein hornones such as follicle stimulating
hornmone (FSH), thyroid stinmulating hornone (TSH), and

WO eaositmiozi ng hornone (LH); prolactin, placentaPCT/US2005/015337
| act ogen, nouse gonadotropi n-associ ated pepti de,

and shB&itQieBus Aethirotkdkate)LHzh@idpaine] Dipehicillangns Wixsit foreb),; Galdd
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prodxf'ugc,t 4 ‘ﬁum%ggl{oglgé aid §th81f ?Jﬂlﬂgr fﬁﬂn\é S %@gﬁﬁh%ﬁﬂ’% l?onverted into the

etica

mor&avtive ciotdxiditrés (&ngl Elxaﬁphﬁl df pbhaironm.’eugs that dap be derivatized into a
acceptabl e derivatives and _ salts they

eof t .
prodrygrfoEy rforri!se iy GVeRSion iPeade Dt aig et Bried futioge EhfRotherapeutic

9 bind to and to respond to the
ageng ({ersgrée {7ar matri x and |s involved in a variety of
cel I ar f nctl Q g d
a f\ft*ﬁk%% o RitilieB ey SR D A Enifbles nclude

Hodgdi8% ddesed ﬁ{clud@ffg @mﬂh@éﬁ@pﬁeﬁﬁﬂnﬁﬂ&nﬁﬂod@hh’s&hﬂwsﬂ (@PHD); non-
receptors that are involved in ceII-extraceIIuIa{
Hodghein’silympkeina GVHL); delliculaneasiercell GHSC) mnbomgnagute lymphocytic

BT LSO el kG CETRIARS o KBS Blmcytr
lymﬂlféeytﬁﬂ‘zﬁfpﬁaﬁlb,\ﬁnmw&H Iykph@h® bﬂ])ﬂmmm-ﬁelﬁhdl Iysiphioena; multiple

sone onol ogy to each other, as do the beta subunits.
myelbie; p@@@bn@wgmeﬂyﬁt&ys((&%?r)tlﬁmnﬁ@ﬂé nestianseleat ymphearobifgative

o I ARSI OPB o

mucbgata%gédlﬁed RedpheRBRHOIMANT) fyehona; dhd@inasguilcese or
fromreconbinant cell culture and biologically active

lymphgpuia/latlemis. of the native sequence integrin, including
synthetically produced small -nol ecul e entltles and
ph Aoreid@l gkird alyimphamad PIFHL [iecludss) huitis vetdimigeddoskamt grade/follicular

NHI\ts, ggl{agq%f dor gq%c{o?ﬁﬁgﬁu @qog‘fe Ingl%gvgérgdq;.‘]dhi_hng{age ‘fﬁ/ﬁﬁ\'}ﬁL chemotherapy

resistant NHL, small lymphocytic (SL) NHL, intermediate grade/follicular NHL, intermediate

grade diffuse NHL, diffuse large cell lymphoma, aggressive NHL (including aggressive front-
line NHL and aggressive relapsed NHL), NHL relapsing after or refractory to autologous stem
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TNFa nol ecul e conprising the am no acid sequence as
described in Pennica et al., Nature, 312:721 (1984)

W@rzooAggmzNal et al., JBC, 260:2345 (1985). A "AQWES2005/015337
i nhibitor" herei nis an agent that inhibits, to sone

cell t%%ﬁﬁﬁtatl@l gedCMmuidbiatic WHIOhidiNerade gat]gﬂbhlalstyc NHL, high
hrough binding to TNFa and neutralizing its activity.

gradeEsmaibn@scle@‘fedWN&hu%ﬂk}&l@%@@ﬁh tcal |y cont enpl at ed
herein are Etanercept (ENBREL(r)), Infliximb
( RAM CABE¢cting AnRiskdlbjeatsrab ( HUM RATM) . Exanpl es of
"di sease-nodi fying anti-rheunmatic drugs"” or "DMARDs"
i nAteodding vy theqxafetred elqhbdlmen‘smﬂ thepeeserd iimeention, the subject selected

nmet hot r exat.e, | ef] unom de anercept.,. inflixjimb .
for treﬁrr%t la?rsm is pencygbiyanondi el sopETgen s eshoTe s mpREati

[
o RS, PO BB AAABpAIIE opys e e, For
instafi¢d) t‘hfembj ebEmay idleampbbutdl-1 @i pikylilondadadevelopitg ithre disease in 0-10
i munoadsor ption etc. The term "prodrug" as used in
year hi s application refers to a precursor or derivative
form of a pharnaceutically active substance that is
| eds theywubieskis esyreptomete. cweMil cvdlpiaong of Brorngiggateaparkers of

diseag? g%rﬁ{}%ﬁcseedg %ﬁ?ngibpﬂ%p% ! (étl itk %X%&éﬁag%é 35?3‘/3} bP(eaSl%%‘? evaluate

genoﬁn@ and/Y¥ pro®Omic fEeAhilegto delecta hfg@xrnsﬁiﬁdﬁﬁ)tdmﬂ a@Mematlvely, or
Bi ochem cal Society Transactions, 14,

pp.. 375-382
additgasily, aveeatoimmuBes|prefile naydeepizines ot BACS apalyss ¢ of B-cell subsets from
hlﬁgﬁ rugs: A Chem cal Approach to Targeted Drug
who ery," Directed Drug Delivery, Borchardt et al.

(ed.), 247- Hupang .Pre 5 The rodrugs

o ArsineRh e e b e RS i AL PR P 0 Ry,

dlagrmﬂélﬁﬁ%@stﬁpﬁﬁe@)s R BB e tREIKEhood the subf ect has of developmg an
hi ophdsphat e- cont ai ni ng prodrugs, sulfate- containing

autownnuhaxgsqasp ePltd sexptomazbe ph@updcfmmggdy e3llanjugh as those present in

cid-.nodified prodrugs cosyl ate ru
the b} R UG GO B T SoBp, POERT v e TRl Hesder
exangﬁﬁ RROCKRGE B SBl0 6@ e B Ty Y RO mIkOSH 8 Dr BthePRictidab, /it preferably
stitutéd phenyl acet am de- cont ai ni ng prodrugs,
serut- f | uor ocyt osi ne and ot her 5-fl uorouridi ne prodrugs
whi ch can be converted into the nore active cytotoxic
f r ©ae draygvalixemolyasclebtide(s)otnokidngivligpsutlbatidecaguénees, genomic

DNA SRR PHEDURNA B ORA SRR e Bl cicatilss oy be used to
deteér%m Qﬁ{}g{lﬁﬁﬁ% SHid &pré@?i%ﬁ iSbRBSed oats ﬁp\mﬁ%h nﬁltatﬁ)lﬁ @k hbnormal

nancy” -I's a malignancy I nvolving B cel
expr@sﬁmﬂf%em(mphm;dbe ciodnkd with ridk o dsmlopmg dlsdasngGenomw DNA used

nphocyt e predom nant Hodgkjpn's di sease PHD) ; non- .
for tlr-ﬂro@g&nqsl@r|pw@ﬁaﬁﬁmc/mq®btam@ IF?IeJnOQY Selng D%‘?SG pEsgyt in the

bloo{i ﬁocy }gg%&ﬁeﬁgg%&{i &tﬂl ?r y ce Ifﬁé—byé& m&g{, 88idblated and

usedﬁiu%&tﬂ@fc&fd@tedtloﬂ yfepdpecificisequenoptiomay beramplifedy the polymerase chain
| ynphoma;  AIDS or HI V-rel ated | ynphoma, rrul;bpe ) )
reaction (PCR) prior to analysis. Similarly, RNA or cDNA may also be used, with or without

=D

PCR amplification. To detect a specific nucleic acid sequence, direct nucleotide sequencing,
reverse transcriptase PCR (RT-PCR), hybridization using specific oligonucleotides, restriction
enzyme digest and mapping, PCR mapping, RNAse protection, and various other methods
may be employed.
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nyel oma; central nervous system (CNS) |ynphons;
post -transpl ant | ynphoproliferative disorder (PTLD);
woaloder®rr onl s macr ogl obul i nem a (| ynphopl asnmaRgt/iU82005/015337
| ynphoma) ; nucosa- associ ated | ynphoid tissue (MALT)
| Leofidt spBdifL twlbarﬁ@na setﬂj&ﬁ@h@dﬁ@/ﬁe&ﬂnbmmaﬁy synthesized and
Non- Hodgki n' s [ ynphomas (NHL) i ncl udes, |
labeldad mdtoedtl‘{ecby of BNi- gacbwwdmaﬁé liyhidizegHo in 1<¥I i%@aﬂr{%?s immobilized

ot S35 G PPk e, RS
exprc{ss%ﬁ olNsbne(d) WA thedbalBuslized aémﬁ I etleads aﬁcH\HtsH.autoradlo graphy,

nternedi ate "grade diffuse NHL, diffuse |arge cell

ﬂuord)mnqoy}mploalgg?rtle'55| ve NHL (i ncluding aggressive front-
l'ine NHL and aggressive relapsed NHL), NHL rel apsing
afnerdarto pefvidecs basis foothruliagnogie vs peigansis @8righdor developing the

2005/ 117972 PCT/ US2005/ 015337
Scabn G IR RO b R <2 PG ROPAR SRR GBS pple and

dlseaw‘s;m@l@ %IQEQE[ géifaenfsﬁﬁh lthécgﬁ%gtgél %3%%% t%%éﬂabl@?ﬁbggﬂgﬂgéﬂéxpresmon

SR e B SO ) e S v
quantifitige ?ﬂﬂ?R}SttﬁlﬁbsthNlAéisd]iawd ﬁdn?]) body tillyhofrinekmaldhdividuel,
asynptomatic indivi t h k. f
part gy B elpisdcon Sl SR SABTEER ot R CHEE TRy vsing
ohgolnuélgﬁ?t cﬁ gécr{ﬁc i lﬂ% Eleviiee @Ys?oﬁﬂu&@d)ﬂ)t esga%hglpg ¥ormal level of

evel opl ng I sease I n O- years.
exprédSioh g tisdidnect s asynptomatic, one will eval uat e one
or nore surrogate nmarkers of di sease. For inst ance,

aut@amiri ReR¥s FbtaBlde il Buth aye beangplad may ed compabéda withnelues
may eval uate genom c and/or proteoinic sjgnatures to
obtained &om samplegtrom SROjPtE AP @LrympipatiG i pifopder gpeviation from

[y,
stanﬁﬁggél{é%ggyg d to e]sta%f" uls%ﬂ@lg{ POf tlfhrg gh]sg?s)évm% ﬁu@sﬁtog'oged Aby
f
o B A B
hybrfdli‘&tlbh &l b QPQJahB&tﬁé' RiTeRER Bﬂfélm@fm&iﬂb’@kg@dtétgoraﬁl regular basis to

aut ol nmune di Sease. The sanple may be obtained from
deteﬂtmﬂq ifdl¢ level efiexhreagion hobe sm@sf,@ﬁgms ko anprexipatsdlat which is

ool 4 AR A5 PR o] R BRe T By R o
showpﬁllelefﬁéééf“b?trea[ﬂﬂeﬁb 0v2f h p¥doPranBind SFons S6/efdl idafisto tivtiths.
pre er ab serum One may eval uate pol ynucl eoti de(s),

wgé ﬁﬂc%tfbﬂ %fsb g@as§%§éﬂ3&¢§c§dy1_ﬁ}% ReEEE acidNbreBitsbly

enment DNA nol ecul es
mlcrpﬂ’rewﬂs)(alremtedde %mpgzrehﬂm wehic #@d profile of the subject to control profile(s).

Microarrays may be prepared, used, and analyzed using methods known in the art (for
example, see Schena et al. PNAS US4 93:10614-10619 (1996); Heller et al., PNAS USA
94:2150-2155 (1997); and Heller, M, Annual Review of Biomedical Engineering 4: 129-53
(2002)). For example, microarrays containing multiple genes generated by printing PCR
products derived from ¢cDNA clones (Invitrogen, California and Genentech, Inc.) on glass
slides optionally coated with 3-aminopropyltriethoxysilane (Aldrich, Milwaukee WI) and 1,4-
phenylenediisothiocyanate (Aldrich, Milwaukee WI) using a robotic arrayer (Norgren
Systems, Mountain View, California). RNA isolation may be accomplished by CsCl step
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detect and quantitate gene expression in biopsied
tissues in which nutations or abnormal expression of
w@enws(ispP7nay be correlated with risk of devel opeHyS2005/015337
di sease. Genom c DNA used for the diagnosis or
gradléi{tqmﬂgét@ TRy dne Pedtbéo 1§ sibleomubBthjogel 4 2,5-4.06H(1898)). Probes for

those present in the blood, tissue biopsy,. sur
array spaiyausrmay b@rgemr@f@éby cpatesYatiyp anphEcation %éfub%q}l‘g% ﬁ%@@ﬁg as

oG5S SPRSR BTN AaPREEL ot ooy o

ammfﬁ%a GhingR s(r%@ouﬁﬂ o®h i d¥li ek Werk @trar&cﬂpﬂl(&t j)tybtocRI\(lMEGASCnpt T7
DNA nay also be used, with or w thout

from ampihom mmlnoT\exa%Gdéme@tal aPesedindl. vécqqlu@q?le(f& 8¢71§63-1667 (1990)).

ST T i
pnme?? eﬁ§n§%ﬁﬂ\@t\/§fé@ﬂ/€ﬁ ?&%&s@%ﬁnsd’lﬁké KElR/ithgen e )sed, & QR Piobes may

pi ng, PCR mappi ng rotection, and
then N@]ﬂy‘tmdszedttdn erraysetvieought méQ%kferrearpid@y &S Sﬁfgat\ﬁfb C and washed the

next GBS .25 RPN AR o B onSsBEe SO Rty s may be

colle&X&‘ﬁQa% h %ﬁﬁ) R el A8 Eichdep Gaehl (KRrYreR SySefs, Mountain View,

adroactively and hybridirzed'to |nd|V|duaI sanples
Califomita) kibippetiwitha Xewblighesuore aotlloptical dlliets apppgrtatesion pach dye.

g L B S PRI, PSSR i e
ratio%%{tﬁgfaﬁ usid gt&uﬁﬁnagérg 0%?&}111'1 DB extralli WO 5FRAE Yglnﬁge Genentech

netr to provide a basis for th
Inc) il gn aViatlbr (thpr MgthVeorks,O¥atick sMassachuseti® pdasfong. t h e
di sease, the nucl eoti de sequence of the gene(s) can be
C OVIRab & thylebdsedares pos aied d&mibédeindmooalwéa&léfd\ls &Dbbleet al.
froma patient with the disease in order to establish

‘abRehBRler SpRECERIsOBjectYIeddptblene tHealisdase 1sddm111|ﬁfe§i using an assay to
normal or standard profllefor ex I‘eSSIO % 13
deteat adn@ﬁttb@ﬂlﬂsesudrapﬂ}qs%ﬂ%ﬁi instho e bala adiher Eﬁwﬁ 8%1 odiment,

autoﬁ"i‘h?‘i’f | d?%t%%ﬁ?%%%gérsgg gﬁ%lﬂé’t?\!el rev g{résféeigﬂtﬂ? ét]rlﬁl scr i arlr}%le
au’co:s[n@i@bd}iE onitiB6dey® BigevaliatedRtiabRplargesitisthe autfoummﬂmc disbase to be

rel evant gene is conducted to establish a normal | evel
prevegited. eﬁamreg@y@nt%efntlbﬁéleg asreciated yrthaselpcied) gutaimgping disseses are

exanpl es may be conpared with val ues
reﬂe‘gs‘iﬁ’ltﬁ?‘é&atb??e%eﬁ?‘ganpl es from subjects who are
synptomatic for a disorder. ?leg‘étag on from standard

values is used to establish t|b|||tytothe
—di- sease—-n—guesteon—orece—sugeepttbirHty—to—drsease TS

estgmdlﬁhﬁﬂleandea'get reat ment pr ot oc dutoantibudyi(Atbed,
hybr+tzattonr—assays or quantgitattve RI- PCR studi es

nayGoidlainspast Byhdoomea r egul ar |basi s Gress reectize gptifodigs to GMI
the | evel of expression in the s

approximate that which is o §8‘?&j ﬁﬁeﬁr?’fiﬁﬂbﬁapﬁ?ﬁde
Su&bj&%&thema ?avrlsesul ts obtai ned fro%ﬁt‘ﬂ-%&?l%hdﬂﬁle%%&'o% (AchR)

Ab, anti-AchR Subtypes Ab, anti-MuSK Ab

Large Vessel Vasculitis/ Giant cell Serum anti-endothelial cell Ab
(Takayasu’s) Arteritis

Medium Vessel Anti-endothelial Ab, Anti-neutrophil
Vasculitis/Kawasaki’s Disease cytoplasmic Ab (ANCA)
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show the efficacy of treatnent over a period ranging

fromseveral days to nonths.
waele@easm®7i s assessed by st udyi
preferably

Where susceptibility to
ng nucl ei ¢ aci d, PCT/US2005/015337

m croarray(s) are used to conpare the

nuc#’g‘l—‘@?gf@&ﬁ

pr o Croarrays may
anal yzed usi ng met hods known

8£I|e of the s

ubj ect t.r ol

be. pr @SUPRbOE stainipg the muclear
| 4} efifudédr ZohObT nXBPRISPANCA)

~ad A 1010 (100

Hel Penpleigusal . ,
Hel ler, M Annual
4:129-53 (2002)). For exanp
mul ti pl e genes generated by

Genentech, Inc.) on glass sl

—see—Schena—et—al—PNASUSA-93—366
PNAS USA 94: 2150- 21g6, Aﬁﬁ%}moglem (Dsg) Ab,
Revi ew of HBi onedi cal

derived from cDNA clones (Invi

L7 LUULJ \IJ\JU/ y

Engi neeri ng

dnclyding gati§gsd Eewmiighnyygars),
R\’ Oand anti-

LIpe G plicks

|111|@52 Abtl onal Iy coat ed

Wt 3=am mopropyt tTT et toxysi

Systens, Mouuntain View, Calif
be accorrpl i shed by CsCl step

DOT/ILICONNE I N1 E2927 ar-ach ni-

l allc \/—\I UI I bll, IVI I vvaur\cc

W) Selewpdérar  phenyl enedi i sot Hi ocyanfstic¢nitordre, anti-
M | waukee W) using a robotid arr.

SFviSecpanl | SLorT0) AbrERNA
%l%rg&%/ aﬁﬁWﬁNP Ab

| nncf nn

Mol " OO9Z2 0097 UL JJI9J1 T AT \4 ™,

Pr obes for

Pr oGocdpastuiels Mpdzomear Bi ol ogy 1: 4, ,Qntﬁgl%n&nﬁal(ﬂe%&&kﬂt
array anal ysis ngy be generated by

conser vative anplification an@%@ﬁ%(@M)lﬁé’oel i ng as

oubl e-stranded DNA

an (L ACA St T7

ram
LI IIUI

(1 né?ﬁ%’g‘gﬂgre&ﬁ sbad, CA) gy be
gloﬁieﬁgd)&phﬁgpd of a nodified in

ated]:‘r%mg %I elg

 rifdiind (RO TPt 1 On

ALic } n Tovac
7T o1

gener

'JI Ul. UL VUI U WVEGOUOAOU T Pt

( GeSJdgfenGstsyﬂdiromePr oc. Natl.

Acad. Suiti-L4/SSB Ab Anti-Ro/ SSB Ab

877 1663-1667 (lUUU))
as Brimaryilars
random priners, using MVLV-Q
transcriptase (Invitrogen

-

TheTgsutti ng c

Ctrthogt§ner ate a dense DBti-mritopleondsiahgb (AMA),

erlvlg1 everse
}CA) Pr obes may

th arrays
ofgnla%&élggla(o 151{3(%%9}5{1937 C ang

2XSSC, 0.2% SDS fol |l owed by (¢
i mages may be collected usif
I magi ng system (Norgren Syste
California) equipped with a X

dyn@gfive’sidases® | mages nay be ¢
Genentech Inc) and intensitid
usi ng automated gri ddi ng and

wash nex
o2 ¥&Hmcldar Memeu’e%p}ﬁm

a CCD- caner a, based
AN%anrgq- aogh@rwnyces cerevisiae

mdlé‘sg@tscs&ur ce and

V=) Eull

overn 'Agﬂ(gahﬂn%oéig{ %taléurig the nuclear

ol | ectagg- TP@tAQQ 81%-TG Ab, Anti-

s and ratios extracted
tareidskimulating dormord seegpgor

susceptible to the d| sease i 9

(gl mge, Genentech 1Inc) buil tlab (the
Mat hWor ks, Natick, Massachuse h‘g@Rgﬁghf orm Mcroarray
pr ageRyf escribed in U gglﬁg q:;l@ﬁ:g
Bohen gta%\;éﬁé%}%ﬁ er aspegt, thé%s ] ec A lated to lupus

neplefiis) fi ed using an

assdy (0 detect autoantt bod
i n Aveimmprehdpetitsy. | n the pr
aut oanti body production is a$
preferably quantitatively,

5 suciTas those noted

ef er r éatieNbdei (AV)tAb, Anti-Actin

TLEEALRD FrshRaber

dg(

2t Ad e (Al KA

aut ol sease

ner al by Y ¥ Ridi A9, 10A anti-

tissue transglutaminase Ab, IgA anti-gliadin

Ab, IgG anti-gliadin Ab
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prevent ed. Exenpl ary auto-anti bodi es associated with

sel ect ed aut oi nmune di seases

are reflected in the

wao aivse119et ow. Tabl e 1 Aut oi mune Di sease Aut oaPCT/DRIY5/015337

(Ab) @uillain-Barre Syndrome Cross reactive
ant odies to GML gangli osifle or . | A

i 11%§28& i s Anti -acetylchol i @%ﬁ%@? 8)%38%&)01’21
Ab, antl-AchR Subt ypes Ab, amydrMéﬁé‘seé\kanul@mmA/pslﬁalCYP17

r~a| | Saor 1l

Vasculitis/ G ant

DCT Utl

(T iti)DéhiainhjosgisMedi u
Ab, ti - neut rophi |

cytoplasm c Ab (ANCA) 31 WO

Vascul i 1

u.||L| CllUUL IICI } Cll bCI I

M Vess alntiAmicleac A gANA)] Aht1—
i s/ Kawasaki ' %
puboyuciepprosein (RNP? Ab, Myositis-

PCT/ US2005/ 015337 Pol yarteri [

staining the nuclear or perin l%éﬁ%leﬁa%?gg &I‘LA%(?% ARENE Ab,
neut rophi|'s (PANCA)  Penphi giisnkigl-sitab; desdoghe) n

(Dsg) AJQ -Aret uunlly At uo\j 3 \[JCIIIIQUD vut gdllb),
anm{oxmmoﬂhlgmﬁmbpghg foliacelis), ametiaviiAiG Absg 2 Ab
Scterodemma At T=CEN{TOMET €, [anti - [ 0pO0i SONEer ase- 1

( SElryggpbulinemant i - RNA  pol yny

brase SMtigAEV-AB- RNP Ab

Goodpast ure’ s drorre ¢l omer r se .

me FYSISHEC [YOBRF Hﬁéﬁ“ﬂf&@r dgr essnﬁi\?‘g'%‘l“? &EEM gyti-double
basement gl omerul onephritis|oeyRcamN A@MN Ab anti-Sm Ab,
Sjogren's syndrone Anti-La/ S¥B Ab, Anti - Ro/

Primary biliary cirrhosis Ant
Anti-M2 Ab U cerative Coliti g
peri

st ai ning the nucl ear
neutrophils

or

anmudcm:tdmudbombte(mm gnti-

e AL IC N

Ro/SS-A Ab, anti-Ro Ab, anti-La Ab

Rheumatoid arthritis (RA) Low affinity IgM rheumatoid factor
(RF) antibodies directed against the Fc
portion of IgG

Factor VIII deficiency Anti-Factor VIII Ab

Peripheral Neuropathy Anti-GM1 Ab, anti-MAG Ab, anti-
SGPG Ab, IgM anti-glycoconjugate Ab

IgM polyneuropathy Anti-myelin associated glycoprotein
(MAG) Ab

Chronic neuropathy IgM anti-ganglioside Ab

Hashimoto’s Thyroiditis

Anti-TPO Ab, Anti-TG Ab, Anti-
thyroid stimulating hormone receptor

(TSHR) Ab

Anti-phospholipid antibody

syndrome

Anti-phospholipid Ab

Multiple sclerosis

Anti-myelin basic protein, anti-

myelin oligodendrocytic glycoprotein Ab
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(pANCA), anti-Saccharomyces cerevisiae antibodies
(ASCA) Grave's disease Anti-TPO Ab, Anti-TG Ab, Anti-
wa boosoi1m7st i mul ati ng hornmone receptor (TSHR) POI/US2005/015337
Menbr anous Nephropathy Anti-dsDNA Ab (if related to
| Utperall@ A artibsdy orothex ﬂmgﬂme wiighdtindd 16 tWeiitodsiibbéy of interest is
(AI\&Ab Anti-Actin (AA) anti-ASM Ab Ce] i ac sprue
emplogediinesicle Ar é$senaHﬁWV¢rg¢@taﬂm@°ﬁaw§bc&y Tagsleiq gk ’ér‘i”PPther

oy USRI S5 i 8 ST A sl s

The ﬁgﬂioﬁﬁ-ﬁ o§ ofﬂﬂeﬁfb@@&tﬁhich@ﬁﬁ?t%e LRbHLOdy Maydk,used with or without
hydr oxyl ase), anti-CYP 11 A 1, anti- CYP 17

modwhtjery aad maswb@éabﬂéﬁdiwvy@)éfﬁbntormqn-cqvalﬂné@tfacme@tmﬁ,ﬂ)repoﬁer
1 i - ribonucleoprotein (RNP) Ab, Myositis- specific .
MOARC ANt | - JolAb Anti-M-2 Ab, Anti-PMScl Ab,

An§)|0- Ku Abf) g\}q‘?rr}gl ammg %pﬂ{iAm | %} @gg%kiISA RIAS, and
FAC?E %ﬁrgﬁ%(ﬁ Hr %%r@ﬁhb aBHGk ?(ﬁ’ﬁl%m&ﬁ@@tereé 3k hbrgﬁﬂm Rvels of

anti-Sm anti - nucl ear
. the autobnnbuﬂyeNprmalmrrbam,ne anluies foplhowphidbadyildveldmay be established by
anti-riboso n Ro Ab, .
eval e i RVl B o i iea AT BRPAPRITIFa) rypranalian
i
subi{E BERA Ao Qpariet oP b AR i SAANIE A ARR R5ih a subject can
be cmpared:wuhmhe étt’hrldard%balﬁm Dehiatiah bétewen pandard And subf@t valbes

- MAG Ab, an
estabhshes the parameters or d1agnos1ng susceptibility to disease.

III. Prophylactic Therapy

The present invention provides a method of preventing an autoimmune disease in an
asymptomatic subject at risk for experiencing one or more symptoms of the autoimmune
disease, comprising administering an antagonist that binds to a B cell surface marker to the
subject in an amount which prevents the subject from experiencing one or more symptoms of
the autoimmune disease. Preferably the B cell surféce marker is CD20, and the antagonist is
preferably an antibody. Hence, in the preferred embodiment, the invention provides a method
of preventing an autoimmune disease in an asymptomatic subject at risk for experiencing one
or more symptoms of the autoimmune disease, comprising administering a CD20 antibody to
the subject in an amount which prevents the subject from experiencing one or more symptoms

of the autoimmune disease.

The method herein may prevent “new onset” of disease (i.e. the subject has never
experienced any one or more symptoms of any autoimmune disease, or the subject has never
experienced any one or more symptoms of the autoimmune disease to be prevented).
Alternatively, the method may prevent recurrence of an autoimmune disease in a subject who
has been in a quiescent state for a substantial period of time (e.g. for 1 year or more, 2 years or

more, for instance in remission for 2-20 years). Moreover, the method herein may prevent a
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SGPG Ab,' IgManti-glycoconjugate Ab 1gM
pol yneuropat hy Anti-nyelin associated gl ycoprotein
W@ 2aS1178m Chr oni ¢ neuropat hy | gM anti - gangl i osPABUS05/015337

Hashi noto's Thyroiditis Anti-TPO Ab, Anti-TG Ab, Anti -
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Ant i - phosphol i pid anti body Antj-phospholipid Ab .

fromsnen BEREVIE O Blose SYMRPES 0§ angther diifenentauiigypung diseass,
anti- nyelin oligodendrocytic glycoprotein Ab 33 WO
20B5ne ERGpdinegt/ tg@mgqtmﬁs@mr caedpnsly trapied mithisles(s), such as
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ol Sl Y PAE S sl 8B e e o
mya:fihﬁiﬁ?gﬂvifsﬁbr% weasel sadcalitig ineglnms vesyelataserlii, polyabanidis madosa,

evel s of = the autoantibod Nornmal or b l.i ne. val u
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sanpl e derived from a subject can e conpared th,
deficheneY sarsElah g aN L PETIDISEU HEPTOA eI By SPRALRY Chivgtic

' ) i the paraneters for
neur%a?@ﬁ%ﬁl %E@ﬁ%éoeg%}ﬁlttg%ﬁo di sease. 11I1.
Pr actic The . - ' rQvi )

RO G S B i oo
prod@&ivaRh ab®dring] SHBIR QI agloalitithldyf Thus Xipeinletitingovides amethod of
more synptons of the autoi mmune disease, conprisi ntg )
preverfimgrangutyimyng dissateds R esYmptRmatis prRiect i thabgoppgl jaufoantibody

urface.marker. 1o th ' ' ' .
vl Gt Bhis ok Ry | R BB TR R BRI shich provents
the s%M%EBM%Fﬁ eRpericnBR gt OF MBI SnititsaasLtheBupinnmink viselwe. B
cell surface marker is CD20, and the antagonist is

Once an at risk subject is identified, that individual is treated with an antagonist that

binds to a B cell surface marker, preferably an antibody that binds to CD20, in an amount
effective to prevent the subject from experiencing one or more symptoms of the autoimmune

disease.

The composition comprising the antagonist will be formulated, dosed, and
administered in a fashion consistent with good medical practice. Factors for consideration in
this context include the particular disease or disorder being treated, the particular mammal
being treated, the clinical condition of the individual subject, the cause of the disease or
disorder, the site of delivery of the agent, the method of administration, the scheduling of
administration, and other factors known to medical practitioners. The effective amount of the

antagonist to be administered will be governed by such considerations.
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preferably an anti body. Hence, in the preferred
enbodi nent, the invention provides a nethod of
w@e@samorng an aut oi nmune di sease in an asynptPOHUB05/015337

subject at risk for experiencing one or nore synptons

of A§ B eyt Qropvsidngline @ffetivecanqunt sf thg aatigbmisistderinisgral

CD20 antibody to the subject in an anount which ) _
parenterele perslosewils hojnethe rangsmf ekt 20mgEn g abaat KYh0GHspgm” of subject

tons of, the ayt oi i sease. Th [

body PR ante o opE PP Vs eeprd TRl IBAEs helude
75nilA52 REERTy x £XIB0MERCEL. ARy RDE1 8hd MP)¥ 6r By @136 of any
3 auto:%fcﬁmgex di seasg ogg?he sgbj ect Fﬂgs never

eXREN a £ {RE TRIRAR R antaBEniditro iBTRM & t

drggggg&g%ggé&%ygggntéﬁ?@égﬁf¥ernativeﬁ?,Ethe met hod o e
deal oBjieppedRdiscraut Mrdey dictarin acbdingmneppdipsietestose andscheduling

__subject who has been in a quiescent state for.a

is thasigpdt ebteingd, aﬁélﬂl%ﬁaedo{l)qvm@oz @gag!p? :6?1%1‘(@%5%%5184 dqsi way be needed

o wge . o Q) r I3

3584 egAEr SR RANES IESITIREL0R Lemda Lhgion

resul I §RAGINE bA I2diBETEE L3O 1r3difagonisbjsediministecedmslose to the
previ ously experienced one or nore synptons of an .

first sign.clizanapie, APSTARSE; Of eqeyrrPRSE R theedissdig Obtigorder Fgragsible or during

remisss}/o%to%'t'flseaﬁgeng%{]&lrpﬁcfrdgj fferent autoi nmune di sease. In

one “enbodi € Subj ect has never been previously

treated with. drug(s . J ' .
R O e
subc@N&fus N8B fperidbrRd], dtFpylrh 6182y, @trabatdl, uid/cRribi4)ediorsl admirdstration.

B-cel |l surface marker (e.g. never been previously
Paremtm@htIﬁ@BlWStthIHdemqlﬁoWYe@&ﬁﬂﬁéaj{eﬁfﬁl’ afraperitogad, or

di seases t o be. prevented her.ej n_incl Worll "
suboitGRS AapuRt ot BFAGEH AERBLTat S0 RARRRRC HRkditon, the

antaggm LR BuitdBN bé iBins@red 8% belse Hfea6mtel o/ Swith dbdliniisg doses of the
ohn'S di sease, rheumatold arthritis, Sjogren's

antagopistirRyeferabBuihe ldgsing Bagiven By ndiapeROUS IigAiONReni a gravi s,
| arge vessel vasculitis, nediumvessel vasculitis, .
poDyentag rilmirgstaoebeacomppanghisaeisas oytiteie dgenis chemotherapeutic

CGopdpasture' s.syndrone | omer,u) .onephri t.i,s [, r
agenis, PR SUBPET TN AV BTCEAE Ah R BRI, growth
factog\% gﬁt&%ﬂﬁE WeegrAUhPIBRRDrRBIRIdids e, Wit thd GntaBORibe herein. For
i son

'S di'sease, pol ynyositis/dermatonyositis,
exampieydbd antagonizh may beapmpineBavittor TNFHnhibitet, diseagecmodifying

. cryogl.oQul i ' peri pher.al, neuropat I
anti-Geitc ROwdDRIA RDN giopRertiy rEERERTT Ity crlbysany <
- Ol b S5 etor - g Rahe, the subj ect
ghw%%%%?%%‘h%fgﬁh%thgRgﬂﬁkgﬂEgg beenedeternined to be .
glucqtiodids/pregnannatimethytpatdrasome (gluodcosiataids)t inbrewgnous Thgmoglobulin
a, et hod

PRI EE NN TN AN N
oo SRS U A sttt e
chlo@fbusil, syblophogpheméle; szathioprine), rehabilitative surgery, radioiodine,
thyroidectomy, etc. The combined administration includes coadministration, using separate
formulations or a single pharmaceutical formulation, and consecutive administration in either
order, wherein preferably there is a time period while both (or all) active agents

simultaneously exert their biological activities.
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the subject from experiencing one or nore synptons of
t he autoi nmune di sease. Once an at risk subject is

w0 deatiifored, that individual is treated wth aPCT/US2005/015337
antagoni st that binds to a B cell surface marker,

PrAfi@s by dannisRitidaastypréteiat ankigodiststto theRRABject thegmesent application
amount effective to prevent the subject from,

contemplades asheinistyatoreoiantagonistsdpngane ferary- thish atingyisHatiqe of nucleic

.. di sease. The conposition S| -he«gt: ' .
acid GRepTing I TR BB acs O (re St OE; ARARRA R offctive
amouhBSMUPARASHS L8R fodek impIeOW ORI 132l pabhdHed Oarclr a4t 1996

for consideration in this context include the -
concqraingithemserof gesethempyito ginsotelnirapellvhy ankibedied, t he

particul ar manmal being treated, the clinical

C GHitid arewo fmdjdreapprichésdo aktting hemtclei¢ heid (eptivaaldy carteined in a

disease or. disorder, the site of delivery of the . ...
vectogkjaft the pHRiests A Mot vadRs A Wk al P AR KR RFsIg e gpid i
eI 00, BTG AESHOL BT Rr Elied, ror
vivo tréatentatheisobistiareets wielrbmbeedy thearuchsic iyd siotroduced into these
) consi derations, 35 WO 2005/117972 PCT/ Us2005/ 015337
isolatad cgllgnddhe modHisdsslls prgrrdministeradrta the Jeﬁhﬂaﬁf %EF‘?{{YHE , for

¢ . i | .

e T e T o L el
e.g. [88bP&eit Ndx0d)892598 and5,83,187)e Tesaare 8. vafiriymftehyigues available

for ir&%éﬁ%ﬁgrgg I rrelggfgls ;r?tgq ;vliarf)ayg%ﬁlléé 2[‘ illg ?%ghﬁae%%% %geniingﬁlé)on whether
the nécg%ig 28l it b @ o At &iks BPONS, o ARNE thd BB the intended

ed anmounts of antagonist are subject to a grea

host. dB&hniefued higtablecvi ihe tahsfer ef nuoteic ddié ifke ynairaodln dells in vitro
. selecting an appropriate dose and. schedul i.n 1S 1
inclue theiuse GHHEPREIS, S oRgrRabaRic B oG Q&?%%@,Aglﬁextm the

G oAb I 10 usddVdclolibextyBbo deli
calcutlrﬁé) %%) %p\glgte@%%l&%ﬁ{og %g%tﬁﬁ% % dggcé) %g&g? g tsa ases. Tor eg bt aﬁ ne e
of thé Pene@atretfdvidugaci ous results, depending on the di sease

or disorder, the antagoni st is adm nistered as close

t oThd Gurrehntlyy peféiréin vilioagithsd scid appdartaciméquesinclude transfection

_occurrence of the disease or disorder as possible or .

with sfireli Weptons ésHcbgb adenogirus, terpRssimRrlex & virgs, 95 pd0-asgerdated virus) and
. ..ant agoni st i s ni ni 2. j
ipio RREGARES b eAIR ! G Tadlat Bl AR DOTMA DOPE

and DOICIRPEGH E0MGAL). Th Rémhapihdtionaitys désitblenaprivideahe hoeleic acid
intralesional adm nistration. Parenteral infusions
sourdervsithuaieagant thahiasgety the targettoelsy snehuas, an antipadiy snepifig for a cell surface

mempfine Stnar tictmest St ARG RLEHELR T A} bl oo, Where
1iposg§1@§ hieQihplé 2, praffiRORKIcE binday askil satfhae hemedns prosdie adciated

pul se infusion, e.g., with declining doses of the .
with andaytesissnay Rreské fershngetingangder ta dagilitats upakepg.g. capsid proteins or

s R P L R e

internalization in cycling, and proteins that target intracellular localization and enhance

intracellular half-life. The technique of receptor-mediated endocytosis is described, for
example, by Wu et al., J. Biol. Chem. 262:4429-4432 (1987); and Wagner et al., Proc. Natl.
Acad. Sci. USA 87:3410-3414 (1990). For review of the currently known gene marking and
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agents, i nmmunosuppressive agents, cytokines, cytokine
antagoni sts or anti bodies, gromh factors, integrins,
WO paosgriom ant agoni sts or anti bodi es etc, w th PEBEUS2005/015337

ant agoni sts herein. For exanple, the antagoni st nay

gene bberemnjirbmdlswiee Ander§ddi-es alh Stietarr 2568 SeRSed A92)i Hea algp WO

ti-rheumatic drug (DMARD), nonsteroi dal

93/2%&7&4“#@% P%‘fex?cﬂ?(h e[SWBAl D), gl ucocorticoid (via
joint injection), |ow dose prednisone,
gl Déor t Prestustiopof daitagmméstaret hy| pr edni sone
(gl ucocortocoids), intravenous immunoglobulin (gamma
gI Theinietipds phchatialss of e@n@facﬂu@&ﬁthvp@wﬁ énveglion Bsspor ingorporate,

o i ST B SRS L RO T MEDIppering

anta@REN wiltbddeschbédBagbuci |, cycl ophoerham de,
azat hioprine), rehabili tative sur gery, radi oi odine,

’X‘Tx@%ﬁ%@h WY e u§ddor %ﬁ&ﬁu&%fn&dsc?e@ﬂi ifS{ bAbhEst(s) may be, e.g., a
ncl udes coadm nistration, using separaté
soluilefon of the lscetirsusfasd matker haportior teraxd] cdntmmug dtei denired epitope.

and consecuytive adm nistratiagn it
Altexprgy iy gdtienalby ygﬁ%ﬁépé%?lgg T o ?408@% s gl surface

§
can l% t;l;gc% % @%%}6? slé’rtglgrgg& a gdg@%sgg)g g?’ﬂli%?%)?gé( 6f the BV&IT surface marker
usefiR@dY &&n20fins Adtgansts Adll Be appaventaddl itiose sltitled incthe oft.

protei n antagonists to the subject the present

appitilkahé prefeasdtampbaisel aadmibudst fthgomistodthanthag anitltsilﬁes are

by gene therapy. Such adm nistration of nuclejc i d
Cont@nhlé@dﬁ@fqlm}eF%Frﬂxﬁ@@}ﬁ the m&age%blﬁﬁm@aﬁﬂw hill molecule antagonist

o L 155 o 4B 00, ok 451 A BB Bty

lerdYHsG)Iﬁ sthédll Iﬂ(ﬂ&ﬁllesﬁﬂz{},clﬁir dtraeged h@mss thed® c@Bmfetch ﬁ’faﬂmy of mterest
generate intracellul ar, anti bodies. There are two

hereigp oeres fresleplypempaligolerde mibehehirdeioithat @gHesro nbha s;nall Pmolecule
may %&e?%ng(greé&d%or Pfsezlf_rft é’oillhsltlgﬁ)goéoegfﬁs%\i}gﬂpg gérﬂié a%ﬁcﬁvﬁ? a cgkotoxw
ageniCid is injected directly into the subject, usually

at the site where the antagonist is required For ex

Vi YRe hit8ad IR Bhay J18EbSH PeRidde’ genédlel DyahRorab dBSidor IS}h?hage display
nucleic acid is introduced into these isolated cel

(see,argd W@S%Q% petdisbed 1A ngust LA%) nhlszn@pé@Oﬂ@qnhéh%mie@@? of choice

maYEi%t A O ec,t ?{y@ggé\%}}fcaﬁalglg\éx$%gﬁp%sgg aﬁ gl lgéj %u hél‘tfody While
such%@%ﬁdes Bad be dnfagoiidtie By thisselvbs S@é, p%ﬁﬁd@ﬁﬁy%pﬁ%ﬁalﬂﬁgé fused to a

ere are a variety of technlques avai |l abl e
cytotioricragduiciorag thadd el enhardedwtiganistic propedies of the. perrhfée
techni ques vary dependi ng upon whether the nucleic
acAdieserifitioarfollews evtoientmplany teohguasdbt theiprodpictionof the antibody
in,vivo.in the cells o% the intended host. Techni ques
antagqpisispied if apoordagce WARIRLPIOIt HYEPRIL acid into
manmal i an_cells in vitro include the use of
I|ﬁbson5§bw@W66?F@E€W&tlon nicroinjection cel
fusi on, DEAE-dextran, the caIC|un1phosp
pr B@Jiymondtan@hodres are arefenably raisedwrABINYls bgé@ﬂu@é%l?curaéheous (sc) or

intrapentonea? (1pf1nj &ckions of the relevant antigen and an adjuvant. It may be useful to
conjugate the relevant antigen to a protein that is immunogenic in the species to be

immunized, e.g., keyhole limpet hemocyanin, serum albumin, bovine thyroglobulin, or
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of the gene is a retrovirus. The currently preferred
in vivo nucleic acid transfer techniques include
woe@sgi®eiion wth viral vectors (such as aderOWig2985/015337
Her pes sinplex | virus, or adeno-associated virus) and
soybédnhhshciabibitey sdiess b{ﬂjﬁc&i‘ouhl dridptidatiAmy agdenpifol- exadlptd, ed
transfer of the gene are DOTMA, .DOPE and DC ?\F
malegpigdapenepyl Suifoswssiigide pater éﬁﬁ)@ﬂg@ﬁ%ﬂ)é@é%%rcé{@ie@etrssﬂues)

| hydn?;glﬁlécc?mrrt € (t{%ﬁg}? y%%ngﬁ{aﬁdueﬁg ngﬁﬁaWef#h Z(% ﬁ&?,isc(:)Clz, or

as a ecl
R'NLQENR, whEte Foaid RCare diffsbtale] pfoabi n or the target
cell, aligand for a receptor on the target cell, etc.

W‘Rﬁﬁnal% bR OSHRSzcA282iR6M0O Xﬁ%enplhﬁhﬁid'g‘émwwoﬁﬁgﬁtb@ @r Herivatives
a cell surface nenbrane protein associated wth

by canlsiotg; @gi, éO@rugb)e 5 L}@thh@prot@n glecqrm@mﬁmotrabblos or mice,
facilita .ot ei_.ns, or.
respeeHarlabv b ottt ool BB £ BecritEE L don
1ntra&8‘ﬁ1aﬁg Qi Sﬂuﬁ 1941tesh o&a%‘&ﬂp latdrTh&hMiRlalsZaé | b&%tédnwﬁh 1/5 to 1/10 the
cycli proteins that target intracellul ar
onglhai(aaidunabf p:evptldn dr eorh%ad:@m Frenndsomimipléte adjusibiit-byi $ubcutiheous
teechniq e of, tor t ed endoc t 0Si
injectiga i PHLIe Fitse g‘é‘z“é'rfﬁllge Half g angpals a5 g Fd theysgm i
¥ ( b tiad 1%&101)%{11')1 th 1
assafe(a?fo @Oéﬁl%%& é%ﬁééll:sl S%B}fgf@g |I1%%10‘[)ﬁ tchr)rp agev?ewr of © anitna
is boosted evithl the korjugatgeithe sEmk arrtgea;bjlt cBijuyde@ Qo difterar grotem and/or

thrmalqr a&i?&gg%gérgg@g%%gg% %% P%é@%d% %érgjb%néx 5 ;ﬁ'}rf]:gc%rlgmant cell
h e I I
el B B EPERE e I8 Bkt ucMtably wsed to enbiance
the imfmink aesponse. of t he present invention use, or
i ncorporate, an antagoni st which binds a B cell
sufif)aceMoabllenal dibodids ngl y, nethods for generating
such antagonists will be described here. The antigen

t oM obISed dnfibodiEsle @)biaﬁﬁadd‘fom @popﬂﬁt&ﬁﬂbﬁ@bﬁtﬁﬁhaﬂy homogeneous
ant agoni st (s) may be, e. a . soluble formof th

antlboﬁlers, isurthotetvided antibadis qeBIPrising thaperybFiondss idspiicah @nd/ or bind
t d d
the S&Iél? legl% S| o & esét%%&f Elglesﬁntaﬁ{ nga& ra?lgé Xunnl,‘%&rg ftoh%ﬁ%ﬂel lonoclonal

ace

ant1Héﬁ%r| suShl rvaﬁeﬁﬁs géRfldelipgiledent igonaopimouns. Thustie thatifier
agoni st(s). Qher forns of the B cell surface

"momeldnal” indisates fhefcharagisnef the pREDosas Johbeing a wixiureyef discrete or
1 Bﬁ Eé%‘hothose skilled in the art. Wile the
po Yg‘ $' & @ht agoni st is an anti body ant agoni sts ot her
n ant | es ar tenpl at e [
B et g onsh AP ERa P i Bing B AR nerhod

first BB4cRBETH$ K ohRPEI AN Aldfef 25620512979 0GR bERagelbydcbmbihant
cytotoxic agent (such as those descri bed herein

DNA inetlends €9.SoPatentelNo. 4¥16¥Des may be screened agal nst
the B cell surface marker of interest herein in order
t olri ke hyybrfidoraa swethol, ammoesadrethdniappropiiatedhosicanithaly such as a hamster,
antigen. _The rral I

is immunized as hereln ove desanedC to eﬁcﬂ lymphocytes that produce or are capable of
producing antibodies that will specifically bind to the protein used for immunization.
Alternatively, lymphocytes may be immunized ir vitro. Lymphocytes then are fused with

myeloma cells using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma
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may further be screened for its antagonistic
properties and/or conjugated with a cytotoxic agent.
wab@samoayoni st may al so be a peptide gener at eBCHYS2005/015337
rational design or by phage display (see, e.g.,
cell (R ﬁmﬁcmmmﬁﬁewe&.@fﬁk@ﬂ&& al®PR)ctick,ppdi®el 03 (Academic Press,
enbodi nent, the nol ecule of choice maybe a "CDR
1986mi. mi c" or anti body anal ogue desi gned based on the CDRs
of an antibody. Wile such peptides may be
anThsgbyhrslbm cbus thive praphredsiyre saededbarpt grdenimg swmbl@ﬁdtlmymedmm
ed ta a t ot oxi 0 add enhanc
that Bigfesibnratied greonvresubuaten haf Bt RSt s e
I I
B e et he enzymme
hypoklanﬁhme @serihe phsphoiilorsy] ifansfePaiey( HIGRRAT omldPRBY) dhesulture medium for

QLI T T E AR
med1luﬂﬂl))eﬁfn'cﬁ Q&qs@%mc@%e@&lt wﬂ[‘ 1 9EP qﬂ@efﬁ:fbnggél}évant I't

e use conj ug e relevant ant] gen to a
pr }egérgzbéi dﬁ?etloﬂﬁ cél!;ggllﬁﬁgﬁg h%t hﬁ? teﬁfcle?ﬁ g%]ul‘f) oﬁgtéa??e high-level

prodﬁéthﬂfﬁf&nﬁhﬁdyl biethe b@léagd ahiﬂodyl-pr@iucﬁlﬁ CdIs, 200 atelskrsifiZe to a
PCT/ US2005/ 015337 soybean trypsi n i nhi bi t or._usi ng a

mediynt oach @b Birfell meiveer ApRnE e Pagferied mpsloma,cgthlings are murine
d

e BOERER BULHETHBFIAT 37 RVBEC SO B SR
from(tha salutqﬁstinyta iQvH Diesibdties Cen@t, Saamrtgte h),aﬁﬁ)rm‘allmmnd SP-2 or

8); ride, SOC121 or R N=C=NR, where R and Rl
X63a?]g exeqells ayailpblegiorn e Amsrisen Byne(eoliwnal 1%@%53?1%1{16

t
e C@ﬁ%l %lﬁlr%an 1@9&8&9%8@ %10%9@-1’1@&% ﬁ?c‘telioﬁ{eyefjo?%ét éééi\l:] lllﬁ(;eg Slso have been

descﬁBéH 108 HeSprod tion @b hik&n Bfonbtl6Eal anﬁb@ﬂ&ﬁ[{ldzbbly)f Tmdnnod,
vol unes of Freund's conplete adjuvant and injecting

133:30(d @88@@ Bensleur eftal.addamealongl Attibedy Frodustian {ediniquge and
Applnc% ions, Ippgl na# Eﬁal%gi erailflg ﬂ &Sit' E W8F7 17°5 .to 1/10

afloun e or conj gate In

e Gl i o %iﬂey&s Ql%sb A PIEE B Brspl G hlelton of
mon@él@neﬁ RGeS diftBted QLAALt the amiseaY Pekfé@blyaite |Uimﬂ1¥g tpekiicity of
Animal s are boosted until the titer plateaus.

monmlemaé raaubgd;estmedxmd e hybridomwentls deidetprtinediey BampRQuedw@pitation or

by af PP T G- ERTg AT P e g b B i e

1mmﬁ§@ﬂ,§5}bent(§9§yyt{gﬁ;$§) aI so can be rrade i n reconbi nant
culturé as protein fusions. Al so, aggregating

ag?ﬂéﬁ ﬁiﬁghfﬁﬁﬁt Mﬁéﬁ{o% sishd13htiy dysc%ﬁ fo? eRARABCK: ddidifhined b
i rmunemr e onse}% (ri) l\/gnocl onél ° ant i bod |ees fnec by
the Scatchard ana1y51s of Munson et al., Anal. Biochem., 107:220 (1980).

After hybridoma cells are identified that produce antibodies of the desired specificity,
affinity, and/or activity, the clones may be subcloned by limiting dilution procedures and
grown by standard methods (Goding, Monoclonal Antibodies: Principles and Practice, pp.59-
103 (Academic Press, 1986)). Suitable culture media for this purpose include, for example,
D-MEM or RPMI-1640 medium. In addition, the hybridoma cells may be grown in vivo as

ascites tumors in an animal.

40



Monocl onal anti bodies are obtained froma popul ati on
of substantially honbgeneous antibodies, i.e., the

w0 psaioml  ant i bodi es conprising the popul at i POT/ESM05/015337
i dentical and/or bind the sane epitope except for

PORIsd Abodldal aRibodidiateratell 5§ tithyubbigney ovd waitdbbysaphratdiefrom the
monocl onal antibody, such variants general l bei_l)gg )
cultupr medinm, pseites fivid, emtsanm Sy conyastiop dmistpgiobplin puritication

"monocl.onal.” indigates.thescharact '
proceglIGHIL: iy o APk SR B S bR apt, g
bRedi B8lysiE W aBFARI I ombD ocl onal anti bodi es may
elecr%gmr)mde us?ﬂg trr?e hty}xk?ri drgrragrr?et od first described by
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simiagi @RS chlje (Sinese Blamstes VA Gl & PHY cé&éﬁ?t,d% not

YR S1ERL 1 RO oo nvoci
in thd/aRresibanat hantélso Resew Bticies bp repmbitinPeguessin in bacteria of DNA

pp. 59- 103 (Academ ¢ Press 1986)). The hybrido
encogiizthe TS b ERHR SR & S I80 QNGB T2 4993) and

Plﬁclgtﬁ%ﬁ%m%%ﬁi{%g%, 1t3|@)alt519f8%f(ﬁg |y contains one or nore

stances imhibit t rowth or survival of the
nf usgd arent al i
parenaeb PR Hen Lo F ooy HagEARNAE be HolditEiom
antibBd{ th!%% I sRhendries yking Hesstiatiqss deticiid iModRRE)ty e al.,
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by covalently joining to the immunoglobulin coding sequence all or part of the coding

sequence for a non-immunoglobulin polypeptide.

Typically such non-immunoglobulin polypeptides are substituted for the constant

domains of an antibody, or they are substituted for the variable domains of one antigen-
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bt t f
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It is further important that antibodies be humanized with retention of high affinity for
the antigen and other favorable biological properties. To achieve this goal, according to a

preferred method, humanized antibodies are prepared by a process of analysis of the parental
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anti body phage libraries generated using the
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sequence f t[ Bf
coat proteln gene of a amentous bacteriophage, such as M13 or fd, and displayed as
functional antibody fragments on the surface of the phage particle. Because the filamentous
particle contains a single-stranded DNA copy of the phage genome, selections based on the
functional properties of the antibody also result in selection of the gene encoding the antibody

exhibiting those properties. Thus, the phage mimics some of the properties of the B cell.
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B cell surface marker. Other such antibodies may bind the B cell surface rparker and further

bind a second, different B cell surface marker. Alternatively, an anti-B cell surface marker
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it 1s now possible to produce transgenic aninals
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all three polypeptide chains in one expression vector when the expression of at least two

polypeptide chains in equal ratios results in high yields or when the ratios are of no particular

significance.
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(v) Antibody fragments Various techni ques have been
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t V\?‘eém%re]g ?olr%grlljérlatrllng 1spe¥:1ﬁc antibodies from antibody fragments have also

been described in the literature. For example, bispecific antibodies can be prepared using

chemical linkage. Brennan et al., Science, 229: 81 (1985) describe a procedure wherein intact

antibodies are proteolytically cleaved to generate F(ab'"), fragments. These fragments are
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chain-light chain pairs, where the two chai ns have
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W@WsA8P7539 (1983)). Because of the random asBRCI/US®NE/015337
of i mmunogl obulin heavy and |ight chains, these

reduckd/tarthelpresence o dtrdithin] )complekingeagenwdame pesenits WistAbdizssvicinal
10 different antibods | B
it e b RSP s B e TaroPur g Tah K, R gjed are
then ctgpfer%e‘fi?[) El‘gﬁ&n%@é&%ﬂﬂe?m igehvdtivesisOat by thd®@as'-DYB derivatives is
Inity

ronat ography Steps, is rather cunbersone, |
then reashvehel torthelHatt'-thiobbylsdacteon with nmsrerptogthylamaine and isgnixed with an

di scl osed jn 3/.08 , .and in.Traunecker..et al .
cquinBEmpURt el st BaLT A Sbri VAL VR G DRBCAnar sy e
: s i ' L4 foR Shael datil & AnfBBiliz&tbn of
blSpegliﬁggﬁ ‘ﬁ% wssgg{):(]il iggix%l?/géh%gr?s ia odyt:ognti gentlconbi nilnlg o
enzythést €s) are fused to i munogl obulin constant donain

sequences. The fusion preferably is with an .
| nyaMdRY teehnilghes foeaekinghai isotaigttaspecificratibody fragments directly

conprising at |east part of the hjnge, CH2 d 1
from resgmbint sall quitupe lemverafsechep fraaed ekl ﬁf"&@c@ antibodies
hai n const ant reaj qQr i 0y i 1547-1553
have fERReSRIThOPE 1 G Rl  Ro SR 2 A1 D0, LR 15
(1993)ea%k 1QRMeYpped Ee[ftid‘éb 6o thOINAS ashhudprogitshveere linked to the Fab'
i"mmunogl obul'in heavy chain fusions and desi red

. j f ,
portigisef itwndi;f&gq:r@ Botibadies tg;hgeng ﬁlﬁq;p’. ]él}eeaqtlhg@y {1@80 1ieLs were reduced
eparate expression , . - 3 )
o TR 0 A TSRS 5, 30 RS i

This Fde@idRih sy b RtiBkdHE iHRprodRtioh b ahtiode pomboilomas.oThe fiabody"
three pol ypeptide fragnents in enbodi ments

when
technotuaydescribad by Elobingen e alh Faec: Pk Jewd. ik Lo OHOAL 6445 999)
t he,construct.i on rovi de L 0% ' IS
has RIS altsgadvh fneecﬁ 59 g(grr{lglﬁ?éﬁég i ngé(dstg’lg ﬁz i g%ﬁge?‘%r The
fragrh i Qfmpribla HelvyeehaBOVat B doieais (MDrdnhettaite adight elssi gariable

vector ‘when the expression of at |east two i "
domgin(Vip dptai likerwhichds toe sheiide allew pasingbstyvaes the,tvg dpmains on the

yi,el ds, or when 1he rati I ' .
samelh 71 G A8 Ve 3005 Pl aBE FREBEY s flsegyo pair it the
comEREREyeA MAbPAidRThs 6f arokics fiagpeny tiRreblylfernhing pec bftigen-binding

anti bodi es are conposed of a_hybrjd i munogl obul jn .
siteshAavthecsizategyvior makingibispecife ﬁ@lﬁlbfgiY#?éH}eP’FS&Yttge P& ijﬁéngle'Cham Fv

. d a hybrid i I | i i 44

e Bl e o Rt e SRS oA S lfons

th ther ; I f qund that thi ' o

sc el it ios bedBre ngULEplp EbrA BRI TG Kty vipecit
antibQEE0ES bd SreFRIROVRE of OM IHAWABL d7i 60TUPODY. obul i n chai n

corrgl natllgrng, as the presence of an imunogl obulin

{1 aht i I £ , =

i ocul Gobfig s aIORRE Mkl Mol it AR, on.

Thi h i i | i. . E ..

ook PORGRRG Ly ho DSl RO AP SAReTptnbhas i

opticﬁﬁiﬁﬁ'@&xgu 284 19 cyBstoRik agenve Fopitstahce, Hrezantagooiyymay be conjugated to
121 21 1986) .
a drug as described in W02004/032828.

Chemotherapeutic agents useful in the generation of such antagonist-cytotoxic agent

conjugates have been described above.
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Accordi ng to anot her approach described in US Patent

No. 5,731,168, the interface between a pair of
wa@eioshomy2 nol ecul es can be engi neered to maxi MPZBUS195/015337

percentage of heterodinmers which are recovered from

r ddmyinganadf ag ehfagenisttandene Thaope shall melechlettexipgeuch as a

oSSt S o o PSRRI s P e

conteRd thd ﬂépe Shéj eﬁbé’tﬁnféﬂ@bﬂ:ﬁe frfv@ﬁﬂlérh %é ﬁﬁ@gofr@@ & dehjdghrd to one

rst ant y nol ecul e are replaced with |arger side
or mo:rh aaysanbige gnoldéopicage. geahmut 1 ty pasp & maytaBsinp erderubasyer antagonist

molegtﬁ%‘)l'l%ﬁ%ﬁ%ma'ﬁ A5 sxatbias D sorvreeq i B aish Vi Mo be reduced
o M§E§1g§ {gﬁ."&qﬁa 1{{841 afﬁi gé’méte(@héﬁ 'eml t@ﬁ&% RGN 52: 127-131

ai ns MAt er ones .g. alanine or
(1992)2@@%&@amﬁhﬂaﬁmmﬂmﬁ@smtﬂmg:tt@m sm for i ncreasi ng
e yield of the heterodi ner over other unwanted

engiterhkegy, Shesditdpoatt hasafligard o ot sn@cref dalicleatiitio aicdscules.
i nclude cross-1inked or "heterocaonjugate" antibodies,
The @bpheaamnﬁamﬂy ehentibiotic aresaprpls 9f prodpgingdguble-siranded DNA

er,ocon a Iy
break&l %ﬂl‘thp g@gﬁ: g%r%c% 1 Ipoglss g@ét%fiarl %ﬁal@%deg Fcaﬁ%@arﬁfcﬂ?&rhfcﬁ may be
used m&mss&t a&@n&aﬁﬂ@éd to rm;e;rwz aﬁngelﬂlgsm aua\@aqmdnan et al.
cell s” (US Pat ent . 676 980), and for_ treatne
Candel Resant@ci3: R34 3\33129&1/9@@13@@1 Locwgf ab Crpes A seqich 5%132925-2928
089). Heteroconjugate anti bodi es may be nmade using
(199 'y conveni ent cross-Ilinking nmethods. Suitable

crgss-l i.néi_yg%t.a% nts ar g,qﬁwell td Egr\ég%wglgglg éESedlﬁ‘g de
diphtREHDAT chdin, ﬁé&ﬁ&hhg B VRGraghRERY F@isFherHE6 Kin) éb&tﬁ@mﬁ@[ cham (from
generating bispecific antibodies from anti body

Pseuﬂmgmmesugawe) alcimA dbaeien aktis ArchpiagmodeqcifeA| dhaigy alphy-garcin,

es _can be .6
Aleuugasﬁgﬁ’a e L L e e
PAPS 85% gﬁcad&ﬁ%hg EniBbISOSEEM! 8ro¥ih SdaBhdhaliho@fidinalis inhibitor,
tibodies are proteolyticaliy cl eaved to generate

gelorif anjtdedllin gestrictscin;itesemfeiagenomysinans the trigothecenes. See, for

exanggle, HQ A OPUEBT SR 25eHe s odt um ar seni cro
stabilize vicinal thiols andF&r eve inter

di 'She prcsgat pglleﬁtéqq g\qtglerrq:@tqg%a tes §06]é1ﬁ%tF§?Vétg\C c‘rOénpound
withagceé’l@%]%ﬁ? ﬁ@f@g‘g@gﬁgﬂb A 1&5@&%@&% éhd()ﬁﬁmasé Quétvatd ves.

Ivatives is then reconverted
deoxiyfibbhildagdh) DNdseo! by reduction with mercaptoet hyl am ne
and is mxed with an equinolar anmount of the other

Fal' vafidly cFesdivadtive esotapek afemavhilebld f(ﬁpm:prbductmntoflnaxﬁgconjugated

The blspeC|f|c ant i es..praoduc C u
antegupets SEXBRDIEHEBF 515 0. TEnEE) K6 SaRi oSBT Brryhsand

ous, techyi ques for naklng and |solat|ng bi specific

radloé‘ﬁ{‘Yeo’B%‘? PFr%Agient s directly

Conjugates of the antagonist and cytotoxic agent may be made using a variety of

:—N..)

bifunctional protein coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate
(SPDP), succinimidyl-4-(N-maleimidomethyl) cyclohexane-1-carboxylate, iminothiolane
(IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate HCL), active esters

(such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido compounds
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fromreconbi nant cell culture have al so been
descri bed. For exanple, bispecific antibodies have
whe@s/1perduced using | euci ne zi ppers. Kost el nyP@r/Us1005/015337
J. Immunol ., 148(5):1547-1553 (1992). The | eucine .
(suchzis fbse(p-gradsibiezrsy | f ires anadiranipe)s bisrdiaznmiimp deteatives (faekpas bis-(p-

s A5G B A e R B Bfogano an
bis-a%eﬂdo%e %?%Poﬁ{dst(ﬁfch@'s AGRAIReHAP AL Bniti8b OIFeF Sxadsle, a ricin

n re-ox zed to formthe antibody heterodiners.
immubotsximeshbeiprepared hs desbebedt in| Vitesd of of Stireca2iBd 1098 dQ8BF.

o T TS 1 25 SRl i
DTP%%E@’ an ik %ﬁ% &ﬁ%n%éa%%@for {:;k?}?ug%ﬁ@ﬁ of B cRLEGS A ¥ftagonist.

chani s I spe Cc anti body fragnents. .
See W94/1f1026nThé Enlon npiyitee ‘@ldarahly linkal facilinfiimhieteasoofitha cytotoxic

e BB B s GO A
. he t i y aj .
or dl%@%%?(gé}ﬁ%l%g lft@%g L7 a{?/?a%'pﬁ Re%@zﬂ%? Ghaj %131 19%%)) may be used.
fo

. and omai ns of one frag ar e

ced to id W . ; .
P b SRR AP e ant may v
madelBlgl. B¢ FecbinbiianPteckiies or petideasynthiesiat egy for maki ng

bi specific antibody fragnents by the use of

Si RGJe€artdiRérenfoodint st he BhtaRdsthasy R Gajdperd t6 epriceo:” (such

See ‘Guber et al., J. Immunol., 152:5368 (1994). . .
strepfavidit)or skilizatioh inmor preiareetine whetshcihe gntggenist-receptor conjugate 1

adimi AP by p Y Fond ol Ao khd B0t PR ER8htation
usin%/a}] cl%gl%@hﬁﬁd&.ﬁ&l Sdchiafstiveh bf £ Blidaa's («f. at18en) which is conjugated
S

t agoni The antagoni st used in the nethods or
to a gybatbxid egeritfe.ghaeradionizgleeiddedf nanuf acture herein is
optionally conjugated to a cytotoxic agent. For
i NShautegonisteofthe prgserit snventign ey absajbeganimgated with apragrug-

. as described . in W2004/032828. Che her apeuti c .agent.s
activ G4 G757 THEH GUNERSE PO ot a R SOrn S r i P RRRRC see
O i- N sde F6f Lhath1 & Wwoess/ah3 788hd U.S.
Woggg%g%ﬂg%%%%%%/g%ég%% %?gggg@, Conj ugates of an

Pate@MNagis5st78and one or nore small nol ecul e toxins, such
as a calicheamcin, a maytansine (US Patent No.
5, 2R8e1¥2A)e, componért lo6 tinhnenjumatts GCIERS any enzyhneaapable of acting on
contenpl ated herein. In_one enbodi nent of  the

a prodpgsisTetha W &0 A IoFPURTT $ IO IS IBATE AFHY & FY IO RIn By
nore mayt ansi ne nol ecul es_ (e. g. .about, 1t bout 10 .. .
nebpamedsithatpes wselhl ég theapethod a‘fg i 1§Yentwall%°gwfee gl.lt are not limited to,

Mayt.ansi ne 6 C : . i
e T e
arylsitaéd @& fia Fora@anérthg flhas-tomhindlg prédmgeinthsedrugl dyRisine

1217-131 (1992)) to generate a

deantingseanefuhfir gomverérgominstoxicohflugracosing {rde Meantisapcerideag, >-
ﬂuorﬁﬁ{tag ,&Prlg Tatsels,s such as ge?raattig%rgtgas%,nt%egﬁolwﬁ,esugfﬁiéiﬁ,h:m%ébﬁdases

and cathepsins (such as cathepsins B and L), that are useful for converting peptide-containing

prodrugs into free drugs; D-alanylcarboxypeptidases, useful for converting prodrugs that
contain D-amino acid substituents; carbohydrate-cleaving enzymes such as -galactosidase

and neuraminidase useful for converting glycosylated prodrugs into free drugs; B-lactamase
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The calicheamicin famly of antibiotics are capabl e of
produci ng doubl e-stranded DNA breaks at sub-piconol ar
w@omsermorat i ons. Structural anal ogues of cal i cCPEERIBDF015337
whi ch maybe used include, but are not limted to, v
usefullfoy cabrtine3trpgddervatived with B-lpsiacs inte (e drygs; gndapenisillin

i e RS TES  BEA oTs
deﬁvgﬁ% E?%S% %.h‘liﬂe REbbMUR &iﬁi(dféﬁbﬁoﬁiﬂéeérl SopRAlBcéties6@s, respectively,

e used”inclu dipht heri'a A chal n, .
into free dbugsdiAltprzetivielye arftitadivs mith cnzymaphadiivity salsokiqwn in the art as

b3t O Do B el BT R SUNAS AL U 108 Yoriv il see,
- . it ordi;J L6 i i
o GEREIRAARS, ofS S8 LRI I BAOL A oAl b propurs
as dethiled RABIIpr deliweny off tha abidyareatntal tamion bélbpapsilationur ci n,
crotin, sapaonaria officinalis inhibitor, gelonin,
MTtHREAkhes off thitifivestion i botwatumig boundioahy entaganisd byhechniques
tricothecenes. See, for exanple, WO 93/21232 .
well notwiri isbelarosechinsithopse ofgl%hetqrﬁ@ﬁmcé@aﬂtcr%sﬁ%w Brpgents discussed

f her.. I ' j . i .
aboveC g%]:ﬁ%rﬁe}%t &e?ﬁ}ﬁ?%grh ﬁlfﬂ‘%‘eg%ﬁaé&%%ﬁﬁ 4 1528%% gﬁgg&a%&lhg Fegion of an

LI'C activit
antagbhiBOSYURE ARSRLEA litkddhatlean adth@paslBative portion of an enzyme of the

_ deoxyribonucl ease; DNase). A vari etﬁ]@of ra *oact ive
invention caipbe censrugipd upiag reconihinant DN tsgliianesvelt known in the art (see,

e, NIRRT A NGy S MR BB 5 Bio1o, P2 ane

radi oacti.ve jsotqpes of Lu, Conj 4 h
bR LR bl R Bt Bor i,
antaghfifst BhY bOlinkdd fownelof aRatietp wh&u‘dpio@gupédw PoBges, 3.5, wlyethylene

as N-succinimdyl-3-(2-pyridyl dithiol) propionate
glycol GAEF), polypoapiytdngrigtiiebl, @ogmmgsémﬁswrﬁ@pﬁ rs of polyethylene glycol

cycl ohexane-| - car boxyl ate, im nathiola T
ot BT BN BB B MO i o more P
moleBi1BEiRY%h esicRilatRedEhdodimeht of@heRivefitton. (Such as

di succi ni m dyl "Suberate), al dehydes (such as

gl H et Aay SRBE Yadulatéd . Liposomes
SRSkl oRuTeR Ay 08 (such as a/kosomes.  Lip

contaifing fechmbronisy btk prepesatdyi methods knowinsindheibrivghes described in

derivatives_(such .bis-(p- )
Epstelf. sb@in i OV byiF < aFh w@n SEGH (5 s §uHal gge Natl Acad
Sci, l?,?)t‘ Gy 443 ot(%étgﬂﬁdsz. e, ik SPEYPOS £ 4,054 Diasid FEOINERT31

Uori ne conpounds (such as ) )

publithdt Citbber@301 297 - Iipodotmes vetivenhe)cedRinculetiomtime, aradis¢lesed in U.S.

I nmunot oxi n can be prepared as described in Vitetta et
Paterg|No. 8§}1dwo8- 238: 1098 (1987). Carbon- 14-1 abel ed

1-i sot hi ocyanat obenzyl - 3- net hyl di_et hyl ene .

t rPasfiewahe hteAEdBOP MR bmxnereﬁéizyrﬁ?f‘sreé{ﬁw%;z% ey3pration

e SR8 39500181 GRS Algapmpusbenbiten
déﬂvéfjitzegi?g%bﬂé@ﬁu‘m&ﬁhb1ainﬁrm:('u)rEJG-aE)'. nigiposineasec aftritdeé through filters of
defined pore size to yield liposomes with the desired diameter. Fab' fragments of an antibody
of the present invention can be conjugated to the liposomes as described in Martin et al. J.
Biol. Chem. 257: 286-288 (1982) via a disulfide interchange reaction. A chemotherapeutic
agent is optionally contained within the liposome. See Gabizon et al. J. National Cancer

Inst.81(19)1484 (1989).
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drug in the cell. For exanple, an acid-labile linker,

pepti dase-sensitive linker, dinethyl |inker or
waele@aliiiode- cont ai ni ng i nker (Chan et al. CanckCT/US2005/015337

Research 52: 127-131 (1992%) maybe used. . . ‘

Al Aminvercid/ssiqpencg rhodificatiopts) OEPIPIED ﬁ’pp‘?@idﬁ @ntaganists described

e B ST AL B RREDL BTy B of
and/o?%ﬁ{aeP Blol&HIEQ g)!rrcgp%mes driige ARLRERAIAThinBRYIdRGEERE YERAREOf the

recept (such streptavidin) for utilization
antagoRist amprepareet tyrigeddwgngupprepriate husleatida ghargss inte dwpniagonist

conjugate is. admnistered to.th bj.ect .. foll b
RN IR T .
fromaHd/¥ iflse cﬁﬁrihtg%nﬁg)? %bs&ﬂ?ioﬁg‘_@ﬂ r&iTles '\xﬁﬁﬁrgflie%i% addd sequences

I 'gan e.g. avi ch is conjugated to a
of th€ yitagomdt c Amgentb{ratign ofideletiting msettimot ardegubstitngon is made to arrive at

ant agoni sts of e present invention | so. be e
the GghUGRBPTATEIA hob o bSO B LpETeTsS B e Shhppteistcs. The
annin Q0N Ehi3ec aRQRAEY 1 ol DRI e SRE PR HARGHY, fuch o
chanSag thd mimisx anpbdsitio\6F f18¢Bylalian sitd. U. S.  Pat ent No.

4,975, 278. The enzyne conponent of such conjugates

i ng hiselabmathyd goziieRti fiaafial becafairaetidogs @regianpoiitie antagonist that

such a way so as to covert it into its nmore active )
are praferendderations fon mutaggnesis it ¢lled splanine sganpingmytagengais hasylescribed
of .this I nw L Qn. inc b otrrd.L
B g
residBROFE RRhBAEOM 8] FHahgdreadissgact ait g faspehisiiygand glu) and replaced
aryl sul fatase useful for cpnvertlng sul f at e- cont ai ni ng
by a peutet oeegerively phargedimmie;acidmost preterdly Alepins T pelyplgnine) to
r.converti non- ' f ]l uoro I [
ot SR} LER 0 ST e 05l oblns

dem&Rirbid RinBlidHae aaRitivityes el sybdtituticisiidnl drs kéfined by introducing further
car boxypepti dases and cat hepsins (such as cathepsins,
or otBeranadaity at, ohfr, hesitesseff sybsttetion: oHpsy whikgjthe site for introducing an

anun%%gfd;sisﬁﬁu%)g? %%§%§g§ Pgeﬁggﬁﬁﬁgg,gﬁ% ?a i tﬂé Hﬁ@a{tllo%l 6781 se need not be

ases, u or conver

pred RERRANSH SFSREmpRO Y @ialyZPdHefforidandd cfubsitatioteatasgiven site, ala
car bohydr at e- cFeav.i ng enzynes such as (3-gal actosi dase
scaniing oneandemimiidgenssis deeandugted atthe tasgeticRgomyPriesy aad the expressed

into f . P 49 WO
mﬁ&%@%@%%%%@%%e%Ef%%gfggggé%gggfﬁﬁﬁg'fﬁF for converting
peAERd Rt Sedsierengtiont B AE By ahd Pr (- GPa i §ons
ranglglgrﬂl fén?hi RorP RELEEER to POBhPtided Eort QRME 4 hnidrddl dt@Sore residues, as

rivatized at their amne nitrogens with
well ph etiaxegmendeyinseptionsid isidgheatyiltiglecunno acidspuduesyBramples of
inL,o free drugs. Altern ti.ﬁgl ant.i odit&s V\ith‘d h
termisial rtipes ebHls ap gntagorth bR e Rl tptiropdd residu o the
antagdid Yi%RS to a E?Bto?‘?c 35i6SEptiBe. COMEE TsertidRalRfatidhtd @F (HfantddBnist
nvention into free active drugs (see, e.g., Massey,

moldsaledncud@2Be fusion wiBe N-O8 T-)ermiuus af)j thel antagahisyefan enzyme, or a

conj ugates, can be prepared.. .
polypeptfde %vhich increases thepsen?m hal%—hfe of the antagonist.

Another type of variant is an amino acid substitution variant. These variants have at
least one amino acid residue in the antagonist molecule replaced by different residue. The

sites of greatest interest for substitutional mutagenesis of antibody antagonists include the
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as described herein for delivery of the abzyne to a

tunor cell popul ation. The enzynes of this invention
w@awsheroeoval ently bound to the antagoni st by PCT/US2005/015337

techniques well known in the art such as the use of
hypetvasiabiereiati butrfR dlteratiorsraosalbé akitergplatedg Eonservidtivsisgbgtutions

above. Alterntlve f usj on te
are Sh‘é’élsltn T BRI Khe ey PG SBpSicTny gAY slsgputions
I e
resul hg}rflgo b‘?&o‘glﬁglka%gvft? tﬁ%I fn%ﬁsfllg%?lﬁtdmn %fé%%@@ dedofidated!
"exerﬁp]aﬁ}t gubstitatonsd i G‘ableQQ Hbamrther[blﬂécdwd felogquisrefaedrice to amino ac1d
known in the art see ., Neuberger et al.
classpgamayde infrgducgdan P(Q‘b@?ﬁ)sfree@%er modi fi cations of
the antagoni st are contenpl ated herein. For exanple,
the antagonist may be linked to one of a variety of
nonpr ot ei naceous polynmers, e.g., polyethylene glycol
(PEG), polypropyl ene gl ycol, ¥dilgdxyal kyl enes, or
copolyners of polyethylene glycol and pol ypropyl ene
gl ygal . Antibody fragne as Fabl, |inked
one6 “Wt!re PEG nol eculni'eg a?fedggn especjally pre e?fre'é’éfd
enbRekid®wnt ¢f t he i nvenSubstitafibes ant agopi st s di Substitagions
' SO be formul ated as 11 posoftes. LI pOSOmes
conbki@ng fhe anvagbi de are prepared py net¥8ds
kno n the art, such as described in | Epstejn et
al . c. fatl PEA8m & | Usa g2: 368R (19887: Huang

et Irb(aN)Proc. 'gl;{ﬁ%?ég&sp 3@ e oUSA, 77: 4030 (%1%80);

pubAlsﬁhy)anttober gggs,asr1997 Li posorres w th enfianced

al all o + £ AL
eetHat AHe—are—dt-setosed—n—YH—=S: Patent—No-

5, Od:gis(iSG Parti cyémanlay useful |iposonep can i
geuelateu U) ttreTeverse phase evaporatfon nmet hod

wi t 61n(Q)i pi ¢ conpesitgdn conpri si ng asn
phosphai 1 dylfchol i ne, cholesterol and PE{G derivati zed
phoSBH&Yi dyll et hanéﬁl%uﬁ?lhe (PEG PE) . Liposones 4Pe
ext{;rgyd@ t hrough fi |ters of defined porg size, to yield
IiD wilth t h&%esired dianeter Fab' fragments of

(gjody of tggn @quesptarg nvent| on can be Larg

ﬂt‘-f\lf ﬂ +
coR-dga pesoeResS—as—6eStH Hef—r—vert+n—et

nép Bi oI ) CI | %ﬁ vaﬁ?net%sﬁ 288 (1982) via ku
di sulfide inter change reacti on. A chenofherapeutic
agent is opt| onal Iphequaclﬁed within the |i posone. See
Gabl 7or—et | 3= l\<|aL| U||a| \,allL,l:l st OJ.\ J.U) J.L|-OL|-
(19B&) (L)50 \Wo 200mbfléa@is ileCRIIUS2005/ 015337  Aei no

aci d sequenge nodification(s) of proteiph or peptide
ant agom sts descrlnbmphlb@}ml n are contenpl ated. For
exanpte, Tt ey bedesirable to Tnprove[the bi ndi ng

af fLyd @) and/ or etfi@n;swl ogi cal propefties &8 the

ant agoni st. [Am no _acl quence variant$ of the

ant fM%t are pr &P Eﬂgey i ntroduci ng_approptfat e

nuci)leé)&l)de changee |nt 1le §1aatnt agoni st tyr
Pro (P) ala ala
Ser (S) thr , thr
Thr (T) ser ser
Trp (W) tyr; phe tyr
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nucl eic acid, or by peptide synthesis. Such

nodi fi cations include, for exanple, deletions from
waowsar7dinserti ons i nto and/ or substitutions oPCT/US2005/015337

residues within the anino acid sequences of the

B AR S W

congfirygt, providgd ibhahett pige;fi nal consftruct jpgssesses
t he Aes'red characteri’sti cs. The anminol acid changes
al so may al f{er pogﬁ'ﬂﬁ%ﬁﬁﬁ@tlonal procejsses of the
gon+-st1such ehaRgHrg—the—hRurber—or—posttton
of gl ycosyl ati on SI tes. A useful nethod for
identification of certain residues or regions of the

antagoni st that are Preferred | ocat i ons, for

miubgentalimodifcaigns sythediolpginel nieRptEs Ry thetnipaomes re

accmgaljrs%fag %’lﬁ%}s\jg( %B%Pﬂnﬁ%ﬁ%@&?sé%%g&ﬁlﬂ Gh %%ffec% on maintaining

(a) th'é%frﬁ@chre dfabé gdvlﬁﬁep@lﬂe bhéck®oheé i the af@ of the Shbaitg'&dn for example, as a
resi dues suc
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morelhypertinbiasegiorresidves elompastiantiberdy. één@@llyathie%%ultmg variant(s)
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parent antibody from which they are generated. A convenient way for generating such

substitutional variants is affinity maturation using phage display. Briefly, several

hypervariable region sites (e.g. 6-7 sites) are mutated to generate all possible amino
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result in a change in biological activity, then nore
subst anti al changes, denom nated "exenplary
wG@sti™o i ons” in Table 2, or as further descPChEs2005/015337
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foshica UG DYGES iy 65 4 1ovjadt 25 Meadep i Riegutegf M| packaged
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ser; ala ser asn;
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asn; g arg arg Ile (1).leu; val
regloa ides fpeno ﬁi?éﬁorh GIWWI%WE%W%%%&P&%@OHW@ identify

hyperywéﬁleéﬁeglorﬂ%gldu?;ec%pr%ﬁ?ﬂg¥1%P_f__f;9a11@%ﬁ)’ a g@n bﬁﬂﬂlg‘?‘ r}ﬁtenl}@fvely, or

in ad(‘h}ibnal [ 8 11ﬂei_}’f)beﬁie&eﬁ&1@1 to 28slyLS) crybial stti‘u’ctur&'bf t}(e'E)mgm arﬁéx)dy
tyr; phe ty 52 WD 2005/ 117972

compMX‘lT/o U,@MS qmtgcg @pmts@qﬁvge@ the ﬁptlbqﬂy@ndtaﬁ‘p gens e?rucb |santaef residues

IRREIEENETN S0 LTI 0 e
elaboBited RGeRN AR RUETE variafts are generated, the panel of variants is subJected to

screening as described herein and antibodies with superior properties in one or more relevant

assays may be selected for further development.

Another type of amino acid variant of the antagonist alters the original glycosylation
pattern of the antagonist. Such altering includes deleting one or more carbohydrate moieties
found in the antagonist, and/or adding one or more glycosylation sites that are not present in

the antagonist.

Glycosylation of polypeptides is typically either N-linked or O-linked. N-linked refers
to the attachment of the carbohydrate moiety to the side chain of an asparagine residue. The
‘ tripeptide sequences asparagine-X-serine and asparagine-X-threonine, where X is any amino
acid except proline, are the recognition sequences for enzymatic attachment of the
carbohydrate moiety to the asparagine side chain. Thus, the presence of either of these
tripeptide sequences in a polypeptide creates a potential glycosylation site. O-linked
glycosylation refers to the attachment of one of the sugars N-aceylgalactosamine, galactose, or
xylose to a hydroxyamino acid, most commonly serine or threonine, although 5-

hydroxyproline or 5-hydroxylysine may also be used.

Addition of glycosylation sites to the antagonist is conveniently accomplished by
altering the amino acid sequence such that it contains one or more of the above-described
tripeptide sequences (for N-linked glycosylation sites). The alteration may also be made by
the addition of, or substitution by, one or more serine or threonine residues to the sequence of

the original antagonist (for O-linked glycosylation sites).

Where the antibody comprises an Fc region, the carbohydrate attached thereto may be

altered. For example, antibodies with a mature carbohydrate structure which lacks fucose
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Ofth‘?%‘btﬁgﬂﬁnﬁte& dues of a parent antibody. Generally, the

b A G A T
functiI€ QJ b eﬂﬂ&r*c@%ﬁﬁ iMEn@ Beli- ﬁl%ma?erdecygﬁﬁ%l@t(@@)C@ and/or
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Briefly, several ervariable r lgl on.sit

introdpqiRg IeTANARGEABY ac{,1 SERSHBHIQPS Iy (b%&anfénfﬁf R(gdyﬁl tagonist.
Alteﬁ%%ﬁe%g é){ J&h?t?cﬁl%llg (Qé/ %%qgéé&%g% beSiRe&dde tih BRF Abgion, thereby

eac y variants thus generated are
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genemlg 1%@21?&5@%&%@32{1%&% gqr,%lsoBt&?qu %a(gan%é &rlclreap e(P gorrcl:rt)lement-

)t L,
medl%{éalq:gfé Iﬂ_}tlﬁ Ql)(c?%xt%%flg ﬂ?}%&d@ﬁt%eﬁgllgﬂ%ﬁgt%bgﬁzﬁ??%% %? gaquon eta
J. ExﬁlMe’d 036:d191-1195 (902} and Khepts, By Jchmolirddt 148:2918-2922 (1992).

ypervariable region sites for nqdjfi catisagﬁ al ani,ne.

Hon@é@aﬁm?@ﬁhﬁﬁlawﬁh@p%ar@s% st AS EABHMPY 2fsp R prappred using
hetero%ﬂﬁnc}f Ak ?+s% 1 nf(gfsoeftg JeSdd GEWo TS A{ﬂb LG Research 53:2560-2565

Ican gen bi ndi ng. ternatively, or
(1993). Alternatively, an antibody can be engineered which has dual Fc regions and may

thereby have enhanced complement lysis and ADCC capabilities. See Stevenson et al. Anti-
Cancer Drug Design 3:219-230 (1989).

WO00/42072 (Presta, L.) describes antibodies with improved ADCC function in the
presence of human effector cells, where the antibodies comprise amino acid substitutions n
the Fc region thereof. Preferably, the antibody with improved ADCC comprises substitutions
at positions 298, 333, and/or 334 of the Fc region. Preferably the altered Fc region isa
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2005/ 117972 PCT/ US2005/ 015337 attached to_an Fe
to regipignis st Hye doseges and pensgnizations eaplaysdand inelelbutfospsichie

. P . L. q i i.t.-N
phosgRIG TR TR Ry s i e AP Bpdhtil o8 and
methéoihe) byedergrhitvest(siahiag dcladeBdifmethyb@hs a@fmddiemanhtdridedy

are referenced in WO03/0l_ 1878, Jean- Miiret et al.
hexaggthongnpehlaride; henzadkapdmm eblorideshenzetenivm chipidenphiingl butyl or

benzwi atlcg)h%I; ah%?ﬁéraggnes such as methyl or propyl paraben; catechol; resorcinol;

cyclohexanol; 3-pentanol; and m-cresol); low molecular weight (less than about 10 residues)

POSsif

polypeptides; proteins, such as serum albumin, gelatin, or immunoglobulins; hydrophilic
polymers such as polyvinylpyrrolidone; amino acids such as glycine, glutamine, asparagine,

histidine, arginine, or lysine; monosaccharides, disaccharides, and other carbohydrates
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gal actose residue in the oligosaccharide attached to
an Fc region of the antibody are reported in
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sultab%rpg]'rugﬁtet t Lon gfi“g g(?rif;lg]llir%w?llnq&j]]/ %ﬁ(gﬂs%%ﬁee&j formulation may be
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azathlgpnne) etcint 1)1/6 formulation. The effective amount of such other agents depends on the

amount of antagonist present in the formulation, the type of disease or disorder or treatment,
and other factors discussed above. These are generally used in the same dosages and with
administration routes as used hereinbefore or about from 1 to 99% of the heretofore employed

dosages.
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The article of manufacture comprises a container and a label or package insert on or

associated with the container. Suitable containers include, for example, bottles, vials,
syringes, etc. The containers may be formed from a variety of materials such as glass or
plastic. The container holds or contains a composition which is effective for treating the

disease or condition of choice and may have a sterile access port (for example the container
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referemgy. al so contain nore than one active conpound as
necessary for the particul LBf £ation being
treated, preferably those R onpl enent ary
activities that dBreventionofRbewmatdid Aathiitish ot her .
g Sk B0k Grendifi a2 LdnaBE Body it dRAsiiCMaees fhd
ci./ft{%et ox?@hagenés, C e@rr%%lﬁmpeut ?% }géglent , ° *
destrbyBTHE ASsuppasmiakeumys juints CRtegkintehecosesiviotien, stiff, and painful. In
ant agoni st or antibody, growth factor, integrin,
later piageqHieroaH B FRFRe GSTORRRY, biSeRy arcas PR HOK Bt flsp be affected,
inclu} B0y | ! DpBPhe U.S. populati
incto R ISR Tt Mo ket A O BBl Spgg g OF e U-S. population
suffef f6i GOL.tTypidatly, it stvkeoisewperettio agesnef,30 and 60, but it can occur at any
gl ucorti coi d/ predni sone/ et hyl pr edni sone
age. (gl ucocortocoid), intravenous inmunoglobulin (gama
gl obulin), |evothyroxine, cyclosporin A, sormt&gt atin,

anSyropfoms of R inghida bffness, swelling, vk pigp i and yaungesspm joints,

cyt otoxi c, agent Je. d,.- a i . ORh ' :
coe PR AR 47 i DPERIE e V9B ARRLT R iy
incluBE RS, Bhoctd) Gitists, Bifled Gentdbahap endiBngs. GhrralBifrjbindbn the right
ant agoni 5% gr esent in the fornulation, the type of
side off the hedy israfigriedsthe parae jointeartheleft sideis lsgrahierted Japddigion, the

di scussed abo Th ar r '
pers b SRR AR R PR 8oy Al AR, o
feve BHRI JHRBHAIE, 228 vAREM losk! Sl btap98ided thel dien fieak eeniifeced joints

enpl oyed dosages. 57 WD 2005/ 117972 PCT/ US2005/ 015337
may also appeatr.

nRMA

In order to avoid irreversible degeneration resulting from RA, the present Example
shows how RA can be prevented in a subject who is found to be at risk for developing RA.
Moreover, treatment with the non-toxic Rituxan® or humanized 2H7 drugs, will avoid the
subject progressing to moderate-severe disease requiring therapy with highly toxic drugs such

as methotrexate or cyclosphosphomide.

59



The active ingredients may al so be entrapped in
m crocapsul es prepared, for exanple, by coacervation
wao e@wbniToes or by interfacial polynerization, POTF/US2005/015337
exanpl e, hydroxynet hyl cel | ul ose or )
gdhatfirst-stépc fhecabreol’ esusaetibpldly yo (eneldpyR Ads beadydted: e)ccordingly, a
m crocapsul es, respectively, .in col]oid dru
serurg saRlE iS,OLd5iRed 1’?(5187( g%ﬁe%x‘gﬂ%@é}““ﬁnp%b&ﬁte glL he Tapaes of 1M
cur) anb&di | : B Refidncrasc @ the serum sampl
i L e S e
is detefiBinddl 88d eseshrédtoRemnabbtbrsdineevainetuth aatibodidse buels RF

_16th edition, Gsol, A Ed. (1980). Sustained-re|ease
antibpdigpare aprefHicdmsingsandprlrsraprogditapiush ax sRpaatigrescence, or

Sust ai - | ' ' s .
e L RGP RE DA  n OE LGS SLP L RAN Ry, i
bindPOHABRAIRT antibodiel. matrices are in the formof shaped

articles, e.g. filnms, or mcrocapsul es. Exanples of

S Ui fk RRGAUbRLERTS td@ipetiehd diffdaldeniemy esttRumatoid arthritis (RA),
hydrogel s (for exanple

elevapal BF 2atihody deviebstrielativerta "bﬁ;g],ilw (@panal) lgvels indicates the subject is at risk

vi nyl al | .pol yl act.i U-S. Pat .. No.
ror oY B BE Bl R SR Py ot s
identBidab trbatd gfo@Hﬁhaican? Rrithe Rita kb corafleydigReavailamk from

acetate, degradable Tactic acid-glycolic acid

Genantxob) gripwsnsaed RIEs(sedabovelPRiN a deshamesinemielastesiam 375mg/m?2
week(rlgbg rg? ?I{ggvﬁa ?grrn‘g:%% ﬁgarrﬁ%&és,aogtélt %?Ig)%(l 9 a’ﬁllaélscﬁ%lj df isao%ltignally treated
with B&HeY é@h(s'l)sé@ 1 WEEHE RN, RUEW 5 $neafintbre TRMubOsuppleatilve Agents)
be used for in vivo adm nistration nust be sterile.

chenibithesagientic egety, yetmtonpie] prhdudsing, €ytoxamNTmerhenadalg iofetil

terile iltratjon nbranes, VII. Artic of. .
(el sxelonhesshiviidso ERBRO R0 B7drentiosp e PS5 el Gyt agibody,
anti—?DbSiaﬁJciﬁocB/f A RCHI4BE LAFiBo G0 AhARA rRSmbFRheDNakE Tosefntibitor,

or the treatnent of the diseases or conditions

DMAilféB(x),i I@sﬁm);\kéPB%mifc_a@mﬁboﬂymr@bl Gantibpdy.dply$ enhebitor,
CTL&%”Q?%@%%&%%%%%35’%1%3%&?%382? St Lag °[§F’L'd§' to a

B . 0. CD20. I, .

haAmiR SRS (i Gl S gty (Sl WP knhG phigeh fom
expe[‘iﬁlgchg%él}%/gdr{é%ére%ﬁgicﬁlkgylﬂgﬁ&ﬁg Ytk @RAgtol PArthrARM Ni stering

sition to an"asynptomatic subject at risk for
experiencing one or nore s 5 0f an autoi mmne
di sease, so as to prevent t ct from

experienci ng orrevemtiome£SysfemicdmpusfEnyHrematps; ne

di sease, T ' f 3 os 2 o
cont s AaRhi g rctte TRONGAEHIOIERIRE LAGE Buncctive sue.

1

The QiS646 iAdsBthawdith affb@ nealy Aintikion Sueticik,erimvarilgivoaren between the
include, for exanple, bottles, vials, s ri,ng;es, etc. )
ages PRa0-¢0nThe prancipakigrpel lopisis g syst@tmcam%{ﬁy%mlc pus erythematosus;
r.ial s sugh .as.glas St : ' s .
SLEf§F ot BiSeitl dnfed fifichln oPUfbpEer oRBo SB0 AL A ng imunc

complERA! m&ibaioxﬁdﬁﬁ@s@npleﬁm@sﬁem of choice and may
ave a sterile access port (for exanple the container

Untreated lupus can be fatal as it progresses from attack of skin and joints to internal

organs, including lung, heart, and kidneys (with renal disease being the primary concern).
Lupus mainly appears as a series of flare-ups, with intervening periods of little or no disease

manifestation.
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58 WD 2005/ 117972 PCT/ US2005/ 015337 may be an

i ntravenous sol ution bag or a vial having a stopper
wer@saennt e by a hypodermc injection needl e)PCHUS2005/015337

| east one active agent in the conposition is the

anThe s:ympibnmﬁmscrhtobhmlwselup& adaptedsioorh aBan etealk €Fhe Re¢wased Criteria

abel . in that the conposition

fortﬂq%C](?gg c?t&n fﬁ%e 3 e di sease in a

subject_at ri sk for devel opi ng t he aut oi mmune di sease.

ThMad#tRashe of manufacture may further conprise a

second CRALPHRLhCPRBES Si Ng a

pharmaceuti cal | y-accept abl e diluent buffer, such as

bact er i oBPi®PidcRagHt er for injecti on (BWFI),

phosphat Re@ﬁée%g?a@ch%@' ine, Ringer's solution and

dextrose sol uti The article of manufacture may

f uPhelesensiivitide ot her material s desi rable froma

conmer ci : t

buffers, Rg ?ﬁgndt*é&ﬂ}ghﬂrgé}g l:}%nlge dg%cfﬂ g?ff‘?ﬂr}géergase in skin rash

Fuﬂrﬂéﬂcﬂét ails of the invention are illustrated by

the foll gThe disclosures

of all cﬂmae?%gn}g@ﬁge{ghgﬁﬁ%}e’?é@yﬁ%n are expressly

mé@ﬂlpl@ﬁat ed herer n by reference Exanmple 1

Preventi % QH %bgk()ﬂ& 3%,&@ %IH egéélqcs)mts (arthritis in
whlcirtttlgé?&esgﬁ I%es]to nﬁ%@" e Tl ssues ﬁgl make up its

J OSBItOSIIISThe joints beconme swollen, stiff, and painful.
her sé a(%edt? the joints can becone def orned.
Qﬁe SPUHP QRO 1i"}e body can al so be affected,
i NRlendiDigortitre | ungs, heart, bl ood vessel S, and eyes.
ég‘ou?r L ercen/te P?Jt%l%llllil H]gsurglgg%g %5 njdfae% jr()ﬁ iEes’r sticks)
and/ eﬂblfﬂ‘ casts Zg ormal glement s&h@un%eg er1 ? ﬁh‘.} 8fw e cer:]l and/or
kidnpy,pbgleccelle) £ f ness, swelling, and pain in and around
CeNetolodi®i Nt's, especi ally after not moving for a
while (for exarrpl e, when waki ng])r Affected join
t y SPigates {conviisionsleand A dpsychppis die the, abgnics oF drugp Ry egtabohc
disthr es W \ngekrmtmewsu®nﬁf¢q$ly, if ajoint on the
glré[.ﬂ ‘ﬁ@ of the body is affected, the same joint on
he rde is also affected. In addition, the
pe rson whismolsticensmia riewiapeip (Waise blocdeminhbelowifh0tosetls per
cubiwintilinsaer) belynphopdnig(lessdsan B50®lymphevges pdricubiceniblimeter) or
thro@po8tdgedia (B¢ tHaRi100/000 ptuscletSpart dubitimiliimerde Th Mekepdria and
lympHeBEnih AfisBhd @&é&di bPIvY & mBRYcBASEhsAPRERFombdtyRIpia rhdt be
dete@¥Plfhnb b Yl% ﬂﬁ%ﬂ%lﬁ‘&d&@tfesu'“”g fromRA, the

present anp e ow RA can be prevented in a
subJ ect who is found to be at risk for devel opi ng RA
Mb i | rels ¥ Srdthdids ALY Ot id
ho SR T W PSR OH SRR cSicoserots

such as prednisone, which are given during periods of flare-ups, but may also be given

persistently for those who have experienced frequent flare-ups. Even with effective treatment,
which reduces symptoms and prolongs life, the combination of drug side effects and
continued low-level manifestation of the disease can cause serious impairment and premature
death. Recent therapeutic regimens include cyclophosphamide, methotrexate, antimalarials,
hormonal treatment (e.g., DHEA), and antihormonal therapy (e.g., the antiprolactin agent

bromocriptine).
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subj ect progressing to noderate-severe di sease

requiring therapy with highly toxic drugs such as
woreiokotvexat e or cycl osphosphom de. 59 WO 2005PA1/¥S2085/015337

PCT/ US2005/ 015337 1In a first step, the subject's

suBueft the |sbvenyy oftSIdg e aplifpAo |pse@n‘a1|t ml@dable and can be achieved by

pre-emitie A1 %m%%? ot ierorhong 3L T i atrrﬂ%ff"%ﬁ Clpping one

or m&g%&ﬂlgt rﬁ ish8ditgRadi r&@ﬁ@aﬁg@ 1§‘§Bta Mﬁﬁﬁla@ghbject

In t e serum sanp erm ne conpar ed
and dni- MdmhntmodM$ANm$mtedMHe stfandad PNk (dsﬂiﬁﬁ‘k)&ﬂiltlbﬁdﬂ@h anti-
RF anti bodies are guantifjed usi n St an]gard ass

SmithyepdeSEY AGbedy. sAI PHAeHATONES SuERisERaNtGpdies, antiphospholipid

ant1b§81%¥ Rl UG M%%?Jsb f R@/%%a)( aﬁﬁf)ﬁdlé’ss LRERD Anﬁgg&géj and/or
agent, usua y an anti nds t o human

anti-BAbhtidie sre Mhintified Bging Blhndm:d aimyd Sudlf)asﬁ)t@ﬁtﬂoﬁﬂﬁ&scence or

clinical synptoms of rheumatoid arthritis
enzygledinkes unwnaswlmé aspaycierdng elabeledacagsniy H%‘@Inb’ﬁ@ antibody, which
v t f
sina SORBMERLE LR S8R, S PSS

349(YOM26 éi_ ). The Idvels of Shijiedntibbdiss telieivieitd bmkhhslevels are assessed,
treated prophylactically with Rituximb (commercjally.
and a:sighiffigiitdngreasinin Besrlev e Fdienting thamwbicstiis sk Bﬁéievelopmg SLE in
usi ng a dosing regi men selected from 375ngy/ n2
the%to(iﬁyari 1000ngy x 2 (on days 1 and 15), or 1 gram X

3. The sSu eaf ed

2o SRR e Tulely 4R i b herwise
expetiERRIAO SHPROAS DF ¥ReABSH tfen tréate@rwm}hmaﬁmw& heg@nized 2H7 using a

net hot rexate, predni sone, Cytoxan, gg ophenol at e

dosimgyfeginén se(qc@ldlfctexpBYSm@ma wmi@%p HabP@flng 1 24emdeysrli and, 15), or 1

sram ) SR 2 ol ot Y AherP Rl Rl o more

a8 TNEﬂhﬂﬁHi Rirl aru, hNBALEN B)licylid Reiddtbuprof
nonsgr}lﬁl _(%%1 anti bgdy ar%tsl(P%ﬁ?%S(a%Ctl bodag] hICylh CETRUPIOTE,

napromfhm, bldpmethacmmkmda‘g tolnLean @petmymmbgn, a:prtsostmmfu anfi-malarials
Admi ni st{1 (f’rl on,of the CD20 anti p thotrexat
(sucly %?lé%rpqu%e Pt hb SRR P edS B bR s G P Emetagesace

predﬁi@bfneoe o%)(lﬁrﬁﬁé 0B P9EGpheholbleNIBREDP(CEL Cept), azathioprine,
arth anpl e Z Prevention of System c Lupus

hydrExyyﬂdrequnQSQNI BG4 antippdyantiGd ﬁ@tlbndye@@eCDﬁOb mmmiy,

Bl 2GR ASE e 58 e SR oy,

BlySShhiBRbt, [ OTTVRAR) L@ﬁg@ §YniphBstaB ePla@ﬁenZlO et@o The

principal formof lupus is a systenmic one (systenic

! uggﬁnﬁ@fét{b%r@lﬂﬁﬂﬁn Cti Aeomantied Jr87 R38O %@é& itMptehttBm/her

uctiron of antinucl ear antibodies, circulating
frormmpuﬂalcmgmwim@smowmmbmsambﬁ of the conpl enent
system

Example 3
Prevention of Ulcerative Colitis

i

There are an estimated 500,000 ulcerative colitis (UC) patients in the US who suffer
recurrent episodes of mucosal inflammatjon in the colon. Clinical symptoms include rectal
bleeding, frequent bowel movements, and systemic symptoms such as fever, weight loss, and
anemia. Podolsky, D. NEJM 347: 417-429 (2002). Symptoms in patients with mild UC

include proctitis, proctosigmoiditis, distal colitis, intermittent rectal bleeding, mucus passage,
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Untreated | upus can be fatal as it progresses from
attack of skin and joints to internal organs,
wo psadiony | ung, heart, and kidneys (w th renaPCOUSHaT@15337
being the primary concern). Lupus mainly appears as_a
mildstariles, dfdomingl @aim Latints Withmedsretaidingasseievady mgy experience

A oA N R
gradt@ ﬁéﬁg@:g%ﬁﬂ&ﬂﬁnﬂ @vﬁirﬁva%th Abitritiod %ﬁhﬁéﬁﬁé&ﬁg t'oh%rdbgeva@d inUC

sification of SLE". th Rheum 25 (198 are:

patidutd who Reffdn fronResiereodisgas¢ ineludh peleolitis, gegenthan RAstools/day, severe
Red rai sed_ patches Photosensitivity. - Reaction to

cramgg il e R TG RS EH TR RS0 PR Gy P Bt

pmﬁ%%ﬂ@ﬁ&ﬁﬁkﬁﬁ wﬁﬁ@b%ﬁhGﬁ&ﬁ%}tU|Cers in the nose or

, usual ly painless hritis - Nonerosive

ar P . . L iLa .
(i Plpic e p B Bl 1 BB B s BB o UC. Firt

line fiedtnReCeieralle sivadysahralsaios tdpicl SPABAIS.I $¢c®dndline treatment involves
pericarditis _Renal_ Di sorder - Excessive protein in

oral apdoriopical gtegoids: Bt S0Mmel rsttigasiergid gpershecomne dapendent or refractory
in 1 g«%e{rcf l%}d IIMéagﬁiFﬁth aéﬂlg\;ed(;b?%%ll n&@@ﬁ?{n@n&%}@?@%e %%135 (e.g.

I'ne, derive rom and/ or e cells a
azathiphhié, & relchstdpideie; oyddeperindeFinblily Jortiolivedradtmeal)is surgery (total
and/ or psychosis in the absence of drugs or netabolic
colegfomylir bances which are known to cause such effects

Hemat ol ogic - Henolytic anem a or |eukopenia (white )
bl ddwquesent ¢rample ArovBlYs 6 sidass fs prevenbing Uk | Hifshdhehymay subject at

s BRBERE P SRS PR s R R BB or e
prestlRloEhpReaPR¥els 8P hGosfitiboiieE baning thefutleakaRAhaclaRone of
neutrophils (pANCA), and/or anti-Saccharomyces cerevisiae antibodies (ASCA) using
immunofluorescence, or enzyme-linked immunosorbent assay, etc and a labeled reagent,
usually an antibody, which binds to pANCA or ASCA. Increased or abnormal pANCA or
ASCA levels indicate the subject is at risk for developing UC, so treatment with the CD20

antibody is initiated.

While the subject fails to present with symptoms of UC, in order to prevent
development of the disease the subject is treated with Rituximab or humanized 2H7 using a
dosing regimen selected from 375mg/m2 weekly x 4, 1000mg x 2 (on days 1 and 15), or 1

gram X 3.

Aside from the CD20 antibody, the subject may optionally be treated with oral and/or
topical 5-ASAs, oral and/or topical steroids, one or more immunosuppressants (e.g.
azathioprine, 6-mercaptopurine, cyclosporine), MLN-02, antibiotics, mesalamine, prednisone,
TNE-inhibitor, cortisone cream, hydrocortisone enema, sulfasalazine, alsalazine, balsalazide,
methylprednisolone, hydrocortisone, ACTH, intravenous corticosteroids, GelTex,
Visilizumab, OPC-6535, CBP 1011, thalidomide, ISIS 2302, BXT-51072, Repifermin (KGF-
2), RPD-58, Antegren, FK-506, Rebif, Natalizumab etc.
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| ynphopeni a nust be detected on two or nobre occasi ons.
The t hronbocyt openia nust be detected in the absence
wo@Roodnury32 known to i nduce it. Lupus is general PGI/US2005/015337

treated with i munosuppressive strategies, mainly

c oAdiniwistraioni afshe €DAN aatbqulyed diesooibed abdiechillaprevegi thersubject from
uring periods of flare- but may al so be given

dev %ﬁ@%%HFFWHFE?Sﬁ%@@@“%#gﬁ%ave experienced frequent
flare-ups. Even with effective treatnment, which
reduces synptons and proloné@ﬁﬂﬂﬂﬁi t he conbi nati on of

drug side effects and ypgRLIIPMESHY QuribRKe!
mani festati on of the disease can cause ser.i ou

| rbhisienenplealoaptihios humaniaed oA ERUbady S@Ren's g dnibeanethods

. fegi,nens | . ho ] e

sy 0 TEAE, 1 LS GO RBRT e ARG e gy e s

five 8Adik BOTHIFIRbwinB T PR ¥eqi®nbes: the antiprol actin agent
bronocri ptine). 61 WO 2005/117972 PCT/ US2005/ 015337

CDRUE sé RiechtR ASISVEYKEPIvhaleln XUHRL GO (SHQY IDNEO! BYERE ekdmple SEQ

I's desirable and can be achieved by pre-enptive
ID NOhvéi(Bigyl4ay described herein. In a first step, the
subject at risk for devel oping one or nore synptons
CDRoL2 Stghence of(BHQ 1D Nsat5 (Bigs&€Aym sanpl e i s obtained from
a human subject, and anti-nuclear antibodies (ANA),
CDRaD3 keqiehdd @QW XBEINERT viddfeif BSONA)r ABEQIIING., 19 1ok example SEQ
Smth antigen (Sn) antibody, anti-nuclear
ID NQ:6éRigei&bpr ot ei n” anti bodi es, anti phosphol i pid
anti bodi es, anti-ribosomal P antibodies, anti-Ro/SS-A
CDRyH isppenessof SHQ IDRO AR (FigodBbs, and/or anti-La
anti bodies are quantified using standard assays, such

CDRaH2isequencd olNERGE R, S YONQKEKRLY wheteimkéeiDj o (igeQ IB YR- 20), for
| bel ed t, Il
e Rt LA e o0, Leoders, ety an
| uat ed. t. g . Eng. J. d
oIS eijeRea oy PyoBaporSREHP, nstinthe e Hehih Fi¥ued: W or

and {h%|)@£§f )]yc%it{o% PR:EH NESEGYBINO 1S, B5 L3598 SEUIIN®:12 (Fig. 1B).

significant increase in these I'evels indicating the

gu ?g@ EDR Seqd (!éag éﬁ%\feoaﬁ*e g%g%w%rlé%gﬁggh%mmﬁaﬂevaﬁ%ﬁ light and

years. j ect eing at ris
varidbde hehey dlanpivogk Slgiiendestsuniots aibisiantiallyethe Bxmen cemsensug FR residues

synpt ons, of di sease, is th treated wi.th Ri tuxi nab or
of hyiiiapslight ehaip ﬂ‘I?PR?sﬁ‘-\i@mé‘P Idb’sﬁelﬂgmii é@?%ﬁ%& H@&W%ﬁﬁnws FR

s LR GBte bA9PR 8 S 5 03B v

al).further drug(s), such as one or nore nonsteroida
anti-inflammatory drugs (NSAIDs) (such as
acghy veadbl€ydaive réortimal; b prindEio, a hunedr lg&ashain constant region,
i ndomet haci n, sulindac, tolnmetin), acetam nophen, .
wheret the segiesmay §s, fonpxampted 1861 or £2G3, dnddwrding natkycoiegigncaand variant

r_. hydr oxychl oroqui ne), i nmmunosuppressi ve agents,
COﬂ%@%F%§QEXate, predni sone, cycl ophospham de (Cytoxan),

W hEY Br%?e%e%te?nbo En?et:rit,l su(cl%}ltlilgcj)%‘gltc)ofnp%east tm: (\)/gt%ailblfee heavy domain
sequence of SEQ ID NO:8 (v16, as shown in Fig. 1B), optionally also comprising the variable
light domain sequence of SEQ ID NO:2 (v16, as shown in Fig. 1A), which optionally
comprises one or more amino acid substitution(s) at positions 56, 100, and/or 100a, e.g.

D56A, N100A or N100Y, and/or S100aR in the variable heavy domain and one or more
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hydr oxycl oroqui ne, CNI, anti-CD4 antibody, anti-CD5
anti body, anti-CD40L anti body, hunman reconbi nant
wokmsa179TNF i nhi bitor, LJP-394, anti-Cba anti bpdypPS2005/015337
anti-I1L-10 anti body, BlyS inhibitor, CTLA-418, ) )
aminb b2l gGhstitytiqiis)st posiBonsFA2zapdémiN, e.gt M32Pdni/ot §92Atindle variable
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lght Gprpni HETP e e B R8T BT HGO G TG 15 B gt chain amino
. | . . . i
. 19, shd FEa0Y 8k QiR adidl SRfudhde¥ 8f SEQ ID
acid %épﬁc:ggﬁff%%?eﬂagﬁggéﬁr%st [ mat eéﬁgoo,loool ul e}:er% ve Q
NO. t4l1i5t 18 20WepS5pati ents in the US who suffer recurrent
epi sodes of nucosal inflammtion in the col on.
O A pir&falredhuiRimdra JHThntitedy ecéatlizublabddiengntedh).equent
bowel novenents, and system c synptons such as fever,
Ve Untib0&p herditnayhieifeAeoniaibelas kst dde aMdddvhald fubstitution in the
417-429 (%OZ). é/rrptqrrs in patients with mld uc_ |
Fc regivnlthatémprayes ADGE aghdion swhgrone whersin tiegmano e ehséifutions are

o oy S8 bR ], BRER9Es, e i humberin

of he@PHaHiNAkidNAl. B ecRid B9 Patent Nb. GPIE0IB, Braease _
severity may experience synptons including |eft sided

co n‘% IbF’eh]eger £0UEMEs HA9EmbiRON et O subbthfiS@in the Felrélion that
anem a, low grade féever and abdom nal pain with
improvdsrHcRindinding ot e dalfifefboemnyis @ swhstitutiongCheavy chain position
patients who suffer from sever [ i.ncl ude
34, Biahon oAl sheatrels i 36" SraaOsPaty fettver e
cranmps, high fever, bleeding requiring transfusjon, .. .. .
weAgHo! hgusantibadies iy GUGHT GRIDESRR 1535F 915 ARG foid substitution in
e FETEARFUB BSOSk O L 05 s dion
positidn B%6, plefdiably Ksab ArntK IPeier sitd also U¥datens Nor 61528624181 (Idusogic et
topi cal 5-ASAs. Second line treatnent involves oral
al). and/ or topical steroids, but 50%of first time steroid

users becone dependent or refractory in 1 year. T i{,d
| | feme peederrasiiuniagized REEY waiaply aseibpss capprisighthgariable light

I . t ' o : .
domiy DY SERURENERE A G g nBAT R OHSEGID NOSE, fncluding those
with bf eathbBIHubitRuiselsde b Fehredian (if prbat), and jhosd bemprigsgaariable

exanpl e provides a neans for preventing UC Fi

heavyj dﬁ@p,insxuﬁql alégratign NEQQA; ard)So4eqnsd Mb(i)% qg@ﬁ@, '1:\|11r0%)tY, artu{] gl 00aR;

A ified., A ser I . j ACL I e
in Sy BN 5%0 £ Qa R T et B RoR A A s S22 A S 21 and
S92A4tigigHQm Nag2.nucl ear or perinucl ear zone of

neutrophils (pANCA), and/or anti-Saccharonyces

Cefaviif HasyARblic PR Edorh APEGALHYSI18%as been identified as a potential source
I mmunof | uorescence,” or enzymne-|inked i nmunosor bent

of andibedy staleitity andds andth@qiomtiaﬁ@gémate forisubatitugionn
anti body, which binds to pANCA or ASCA. Increased or
abhorseaimaupdiEamervarious preferred embodiments of the invention, the variable region

of variants based on 2H7.v16 comprise the amino acid sequences of v16 except at the positions
of amino acid substitutions that are indicated in the table below. Unless otherwise indicated, the

2H7 variants will have the same light chain as that of v16.
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ASCA | evel s indicate the subject

devel oping UC, so treatnent with the CD20
wo piosiretoerl. Whil e the subject fails to presentP®u/UB2005/015337

synptons of UC, in order to prevent
the disease the subject
humani zed 2H7 using a

375ngy/ m2 weekl

4 Q )
1 gramx 3. Aside fromthe CD20 antlbody,

is
dosi

risk for
anti body is

is at

devel opnent of
treated with Rituxi mab or
ng reglnen selected from

the sub|ect

RHOP! |
ASAS,

édviy\chah [Lighatchgi

ral and/

5 oRaes

pv§op|cm
ol fircls

t opi cal
nor e

Fé bhaigek and/ or
steroi ds, one or

zathlopr|ne

OpuUrT™mTE,
pr edni

CyCT OSpot
sone, T

azi de,

antT b otTTS;
corti sone
Lne

re) VENO2;

F-i nhi bi tor,

2984533341 K3Bdhe

d3ocorﬁﬂﬂﬁﬂe

ACQVE2LI ntrgvenous corti costeroids,

Jex,

WVigiA | zunis21 OPC- 68358 A EBR3A0K334A hal | dom de,

2oU4,

gren,

§

/| 117

T U
iﬁ% 1506,

/ 1.1

7Z, Repit

'f, Na

Fa ¥ N =i

ermn (KRG 2),
talizumab etc.

RPD- 53,
63 WO

Ia

JI L LT

0 ant
ct

LUUJI UlJd

Aclina ot ot o + " £ +
AUTITTIT ot at 1 Ul Ul 11T

above wi || revent the

%ﬂ%lﬁﬁ3ﬁn nhtnnn of

A=
I

sufl

de t¥i be

A Hu
Hémani z

ol U b d
NI a5 desar bed ot

ni zed 21
32H7 SODA

17 variants This exanple
B2y, B3R AaKB34AJE3 5648 NI3GSL

orh

met h
dody

@ois6A, di sc

osed her g

NPT QRIACT aD! 1309TRY3 &

in. The humani zed 2117
S0 & 33uwoK3bhaee, four,

f|
se

c OUf

?y nce

3 Ol UT1E
La

Q

1 OI'T OW

Q%ie&&i&

g CDR SEquences. CDR LT

18}

Se

Q

faor
O+

uence

NPP!

137075EQ 1

NO. 5
M32E., SO0

Sig%%%ﬁg??f&ﬁ%p
(5329 1A), CDR L3 sg{guence

§ASEI3BA. KBB4A IS 32GANA34W

expnpl e §

ein
BEQ

- 6 (FiqQ.

[£A34L. CDR H1 sequence of SEQ

I O

586 10

| D NG
L(Fi g.

, CDR H2

SEIRLEME383Af K334A, K326A

Al
f o
se

PGNGX
exa

Efnce

FKG

wherein X
D NO 11
SHXYWYFDV

1B)
s

and

s Dor A(SEQTD NO_20),
(Fig. 1B), and CDR H3

(R Bk, KaHARRSIAC] O

IS

(SEQ ID NO. 21),

DIQMTQSPSSLSASVGDRVTITCRASSSVSYMHWYQQKPGKAPKPLIYAPSNLASGVP

One preferred humanized 2H7 comprises 2H7.v16 variable light domain sequence:

T To C

for exanpl e SEQ ID NO 12 (Flg 1B)

SRFSGSGSGTDFTLTISSLQPEDFATYYCQQWSFNPPTFGQGTKVEIKR (SEQ ID

NO:2);

EVQLVESGGGLVQPGGSLRLSCAASGYTFTSYNMHWVRQAPGKGLEWVGAIYPGN
GDTSYNQKFKGRFTISVDKSKNTLYLQMNSLRAEDTAVYYCARVVYYSNSYWYFDV

and 2H7.v16 variable heavy domain sequence:

WGQGTLVTVSS (SEQ ID NO:8).
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The CDR sequences above are generally present within
human variable |ight and vari abl e heavy franmework
w@e@srmoes, such as substantially the human coPGENS2085/015337
FR residues of human |ight chain kappa subgroup
' (Whérk theimen sk 2HiT.v B dnfibotip isamintactanibeds usmmreomprise the
resi dues of human heavy chai n subgroup III (VHIT).
light ehadn ainEY afd KIYANE56312 (Lowran et al.). The variabl e

DIQ@@@%?SS?QAWGW% IR ASSS VY RI Q@@KMPLIYAPSNLASGVP

ereln the region my be, for
SRFSGSIB%’GDFT@GIS SIEQFE@ATW@Q@WNE&TE@Q@EWMAPSVFIFP

PSD%&%%&A%&@%@%@Q%W@H ey Bt kosTYsLs
Wﬁ y aI SO %@%@L&%’%@@;@?ﬁ%@ﬁ@ Ol@r?ai n

| D NO. Fi 1A
mﬁ%gﬁﬁ%ﬁ‘?%r‘fg‘i‘ %?mué &léqeég%nogss(%ﬁ] %@9 glﬁjﬁdng am?:l
EVQEV@SUG@'LVQ‘P@SERLS@&ABGMHT@(NN@WV&@ABGKMVGANPGN
e.g. D56A, NLOOA or N100Y, and/or S100aR in the

GDTSYNQIFEGRETISVDE SR IRHQRS IR AR Y YRG RV VY Y SNSYWYFDV

T

TSGRATFPA VIRILS GL ¥ SEESVVaNFEYse GTQ DYICNVNBKPSNTK VDKK VEPKSCD
Preferably, the antibody is an Intact antibod

KTH@mwth@$V@MPMH§BT&MISBTPE¥E BEVKFNWYV

DGV%&@?P&@%&Wgﬁ%@?"ﬁﬁ%@i@mmm”

&be VNEPP SROE R OV LTdY VISGPYPSDIAVERISNGQPENNYK
Genent ech). The anti body herein may further co i se
TTPENLDSBQSFEM%T]‘(SDKSRN\’@Q@‘WFS@$¥KJHE\ALHNH¥"EQ%éSbﬁPG

Jmroves ADCC activity, such as one wherein the
(SEQaﬁ?aﬁQ%id substitutions are at positions 298, 333,

and 334, ef abI and usin
Puhbe pyEleged hamaliz ek A sy seahesia - v51 1 Rrifiediipt
doma{\ﬁseqﬁleng 056Bl Presta. Any of these anti bodies may
I'se at | east one substitution in the Fc region

DIQM‘?%ls'SEEA%‘(ﬁDﬁ?/@fT@RR@SQVSVL}P\WQQKPGRAPK&MA@VSNLASGVP

€ a substitution at heavy charn position
SRFSGE0SaT DMIANE SISORPERFAGT YIS QAVEAFNRBTF6 GEIKYBEA , (SEQ ID
Presta. Any of these antibodies may further conprise
| east one amino acid substitution in the Fc region
that increases CDC activity, for exanple, conprising
at anldedE7. vl Isyasiebletheayodoragin spgenes on 326, preferably
K326A or K326W See al so US Patent No. 6,528, 624B1

(| BUQBHES GEGLYIQBGGSIRES AASETY B S NYHI VAR QAP GKGLEWVGAL
vPOEA PR Kk GRER R IRBR NI SRS HA BB AV BEARVV Y YSYRY

WYFDVWGQGTLVTVSS (SEQ ID NO. 24).

Where the humanized 2H7.v511 antibody is an intact antibody, it may comprise the

light chain amino acid sequence:

DIQMTQSPSSLSASVGDRVTITCRASSSVSYLHWYQQKPGKAPKPLIYAPSNLASGVP
SRFSGSGSGTDFTLTISSLQPEDFATYYCQQWAFNPPTFGQGTKVEIKRTVAAPSVFIFP
PSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO:16)
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domain of SEQ ID NGO 2 and the vari abl e heavy domai n of
SEQ ID NG 8, including those wth or wthout
wG@sti™mt i ons in an Fc region (if present), apdI/Ukme®015337
conprising a variable heavy domain with alteration
N1::0 Ahe heavpshain aminnaad sequencegRQ Ml O, 1 7018 S100aR;
in SEQID NO 8 and a variable |ight domain with
EVQAVESGIGDVQRERISLRIES GA ARG YOF THRANMERN VREY2RGKIGLEER A Y PGN

caThg HRARIEIBIR L EQMAGRARR B Ay g oy

Vwczgggpvﬁ‘\bss@@n&@@%ﬂ%sEKS?BGkﬁfA&BG@LWEYFPEPVTVSWNSGA

itution. In a summary of sone various preferred
LTS@WHITPABIIQS SGELY RES S WYAMASSS LATET YECN ¥NHK RGO WDKJE VEPKSC

DRTHR R s aaBo v R bEpR Bk DT s R 3 dinpreviENwy
i \2{\;\/&%@MEEQWA@%W@EWL@WLW@?K@@Q\IAALPAPIA

ess otherw se indicated, the 2H/7 variants
ATISHAK GOPRERQEY TARESREGMTKNQVS I AC VRGP SDIA VESBESGQPENN
2005/ 117972 PCT/ US2005/ 015337  Exenpl ary H i
YKTARPNBSSP R TIS R TY DRSRY QOGN e A LB TS spa
{ on changes changes 16 for eference 31 -
(SECE%E%,?&%SSA, K334A 13 100A 32L 5 100A 32L S298A
E333A, K334A 56A, 6 100A S92A 56A, 114 100A 32L,
S92 S298A, E333A, K334A 56A, 115 100A 32L, S92 S298A,
E333A, K334A, E3561), MB58L 56A, 116 100A 32L, S92

S298A, K334A, K322A 56A, 138 100A 432L, S92 S298A,
E333A, K334A, K326A
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56A, 177 100A 32L, S92 S298A, E333A, K334A, K326A,
N434W 375 334L 588 - S298A, E333A, K334A, K326A 56A,

Wa@1®8/Y1797511 S100aR S298A, E333A, K334A, K326APCHES2005/015337
preferred humani zed 2H7 conprises 2H7.vl 6 variable

What isghaimgd i n sequence: DI QUIQSPS SLSASVGDRVTI TCRASS
SVSYM-WY QQKPGKAPKPLI YAPSNLASGVP

1. 5&@3@8@@@5@:@ SCLQHEDENRNISOHB HigEnhkfRel abEgk for

hK)Z% and ZFW v16 ri ble heayy donmmi n se u%nce: .
expegga@i Ww a mlmsterlng a

B @E@%{ Fetﬁ%&ln@ h1 h ts the subject fr cing o
CDZé%{éK W We\ll\%l YSW( E E)u ject from experiencing one

FXIRR T

RAEDTAVYYCARV
or m\iﬁ(ﬁﬁp‘tﬁfh&ﬁﬁ thSEQolrimixae Blﬁease 6w hieia 0SS At din@Adne disease is selected
PCT/U82005/015337 VWhere th umani ze
fromgthe prgRyFonsisting qisysiemicipy em?‘tO%&%%ﬁ SPliLfélpld antibody

om I R R M e

SjogfdRFSEREDB nés] Odllalh-Barre syndrome, myasthenia gravis, large vessel vascuhtls,
SLQDEDFATYYC@/\BFNPPTF%T KVEI KRTVAAP VEI FP P
medignErgsRe VaTABRAROLYARIRH P 0@

swd?@%ﬁ@@%@&%@%%%@ﬁ%@ i

nephs&shtieN agtoim G hdpatitil) celide Pive, Addison’s disease,
EVQLVESGGEVQPGGSLRL SOA\ASGYTFTSYNNH\N VRQA\P

polymen§irdNmatTOsiiskmeareynad somreoRethy T aginio/ 1L deficiency,

woé%%%%ﬁ%%@@@%@%@%%&%&mwd

HasHBMOIFOMYERIiSsS GLYSLS S V VIVP S S SLGTQTYI CAVNHKP
SNTKVDKKVY EPKS CD KTHTCPP CPAPELLGGP S
VFLFPPKPKDTLM SRTPEVTCVYWWD V S HEDPEVKFNWYV
DGVEVHNAKTKPREEQYNSTYRV V S VLTVLHQDW.NGKEYKCKV

2. TRAKAURARIelalm 1 wHAKRERER W@dﬁﬁw KW¥mal amount of
SLTCLVKGFYP SDI AVEW ES EN

autoFERRYY. DSDGSFFL YSKL TVDKSRWOQGNVFSCSVMHEAL HNHYTQKSL SLSPG

9

C'S

3. The method of claim 1 wherein the subject has never experienced one or more symptoms

of the autoimmune disease.

4. The method of claim 1 wherein the subject has never been previously treated with a CD20

antibody.

5. The method of claim 1 wherein the subject has an about 80-100% likelihood of

experiencing one or more symptoms of the autoimmune disease within 0-10 years.

6. The method of claim 1 wherein the subject is at risk for experiencing one or more

symptoms of systemic lupus erythematosus (SLE).
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(SEQ I D NG 22). Another preferred humani zed 2H7
anti body conprises 2H7.v511 variable |ight donmain
wG@e@srmmoe2 DI QUITQSPS SLSASVGDRVTI TCRAS PCT/US2005/015337
SSVSYL HWQOKPGKAPKPLI YAPSNLASGVP
7. TigprsEsEeHIDRT6 MheRLGEBrAPYRs P IrEnst Ry iRIQuBig stranded

DNALGRPRIR: e it oy VR HRBLEIGRTR g s i

anti-o¥orBel Y, A REZSYA 2R o, ¥PaAiNGA hRYPEIFRKERETI S
VDKSKNTLYLQWNS LRAEDTAVYYCARV VYYSYRY

WYFDVWGEQGTLVTVSS (SEQ I D NO. 24). Wiere the humani zed
2H7.v511 antibody is an intact antibody, it may

8. TIBI %@EELIQ&AW%% ROrQCHA eRGHERBRE one or more

RKRItTbYAPSMAASEYP SRFS GS GS GIDFTLTI S
SLQ:’EDFATYYC@ VWAFNPPTFGQGTKVEI KRTVAAP S VFIFP P
SDEQLKS GTAS V VCLLNNFYPREAKV QAKVDNALQ S GNS CQES
VTEQD SKD STYSLS
9. T&T&I%§MPM§WMW§MPﬁSEM@Ilﬁ-%E&ﬂh%@d%}1body
WO 2005/ 117972 PCT/ US2005/ 015337 and t he heavy
levels:hal n am no acid sequence of SEQ ID NO 17 or:
EVQLVESGGGELVQPGGSLRLS CAASGYTFTSYNVHW VRQAPGKGLEW
VGAlI YPGN GATSYNQKFKGRFTI S VDKSKNTLYLQWNS
LRAEDTAVYYCARV VYYSYRYWYFD V W GQGTLVTV S SASTKGP S
10. MeRh&RoS oSS GEE M (HE sWKIoVRREP 1AKTr SxMikiSnciag one or more
LTSGVHTFPAVLQS
symptypsyef Wosrotr\aesdigs e ST AURRIRPSNTKVDKKVEPKSC
DKTHTCPPCPAPELLGGP S VFLFPPKPKDTLM SRTPEVTCV WD V
SHEDP EVKFNWY VD GVEVHNAKTKPREEQYNATYRV V S VLTVLHQD
WLNGKEYKCKV SNAALPAPI A ATl SKAK: REP QVYTLPP
11. EREEWKMCMHT@W@IPM jgutoantibodies staining the

muclqBE PRI Rt LB B SO P PR LR

anubg’@'{euagOOS/ 015337 What is clained is: 1. A nethod of
preventing an autoi mmune di sease in an asynptonatl c
subject at risk for

12. The method of claim 1 wherein the subject is at risk for experiencing one or more

symptoms of Guillain-Barre syndrome.

13. The method of claim 12 wherein the subject has abnormal levels of cross reactive

antibodies to GM1 ganglioside or GQ1b ganglioside.

14. The method of claim 1 wherein the subject is at risk for experiencing one or more

symptoms of myasthenia gravis.

15. The method of claim 14 wherein the subject has abnormal anti-acetylcholine receptor

(AchR), anti-AchR subtype, or anti-muscle specific tyrosine kinase (MuSK) antibody levels.
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experiencing one or nore synptons of the autoi nmune
di sease, conprising admnistering a CD20 anti body to
W b@saubdyect in an anmount which prevents the sPOI/E81005/015337
from experiencing one or_ nore synptons of the
16. Ehetoethad néclding éahereintherssbiect in at Hsl B sHRgienging O8S 67 mere
eleciﬁﬁk frothhe.group consi sting of system c |upus
syrperys REIRERCOESEl V&S ant i - phosphol i pi d ant i body
syndrone, nultiple sclerosis, ulcerative colitis,
Crohn's disease, rheumatoid arthritis, S ogren's

syndrone, Quillain-Barre syndrone, ast heni a grayis,.
17. ity grethndkefalanpaueronhe Sbscst O dhaokan sgmL gt prdotheial cell
mnmgg%%Qggeritis nodosa, penphigus, scleroderm,
pasture's syndrome, glonerul onephritis, primary
biliary cirrhosis, Gave's di sease, nenbranous
nephr opat hy, aut oi nmune hepatitis, celiac sprue,

18. ﬁgﬁ%gﬁ%gﬂ §if %ﬁﬁﬁg@}ﬁrﬂg %ll%sglﬁz%t 1Is|\?f f‘lf egogfaelg( O%eﬁ%{;ltgio%e or more

symptéh9 oF RRELI @ vaR@litipher al  neuropathy, 1gM -
pol yneur opat hy, chroni ¢ neuropat hy, and Hashinoto's

thyroiditis. 2. The nethod of claim 1l wherein the
subj ect is producing an abnormal anount of
19. ﬁ&‘e{)ﬁ@iﬂ%h RPIMim 38 %?eil‘?ﬁ{egﬁgelgfhag LB Akl ¥REERI R dIfA or anti-
subj ect has never experienced one or nore synptons of
neutiopkil ayoplasmin@NICApagboddlevElse net hod of claim 1
wherei n the subject has never been previously treated
wth a CD20 antibody. 5. The nethod of claim1l
wherei n: t he subject has an about 80-100% i kel i hood of
20. "EXPREIHBD I BRirA N SviReil B ubEpis A Bislo fortehpertuntRigrons 0E more
di sease within 0-10 years. 6. The nethod of claim1l
sympibras of polytrtergisjodesa. i s at risk for experiencing one or
nore synptonms of system c |upus erythemat osus (SLE)
69 WD 2005/117972 PCT/ US2005/ 015337 7. The nethod of
claim6 wherein the subject has abnormal anti-nucl ear,
21. Fin inethod if elasrh 2Arwieedein DNAubFEONA)abnemmal agenpntibodiesistpéning the

(Sm), anti-nucle rib.onyc r.qt ei n,
clganOF DRGSO P R 8 USRI (DB SCENAP B ant i - Rol SS- A
anti-Ro, or anti-La antibody |evels. 8. The nethod of

claim1l wherein the subject is at risk for
experienci ng one or nore _synptons

f .
22. ‘Bhe mefhiod o kisim i wheaginthropicst st &ﬁ’é%@mﬂf‘@cw&%&f grore

| ai rein the subject has abnornal
swnéﬂg§?%ﬁg§qﬁ #pid anti body |evels. 10. The nethod of

claim1 wherein the subject is at risk for
experi enci ng one or nore

23. The method of claim 22 wherein the subject has abnormal IgG or anti-desmoglein (Dsg)
antibody levels.

24. The method of claim 1 wherein the subject is at risk for experiencing one or more

symptoms of scleroderma.
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synptons of ulcerative colitis or Crohn's di sease. 11.
The nmethod of claim 10 wherein the subject has
w@bwsnmmr2 aut oant i bodi es stai ning the nucl earP@r/US2005/015337
perinucl ear zone of neutrophils (pANCA) o )
25. TaptietiRabefdaioni/wheretrthe swhjet hasahrionst leﬁzﬁ@trgmelr@zanﬁ-

topo1;qg§erg3%;;2 cé%&) %ﬁt?'m‘& er egég ofg‘ ne; @g& eog#uc eopro ein h%(-RNP)

gin-Barre syndrone 13. The nmet hod of claim12
mmméﬁh%tln t he subj ect has abnormal |evels of cross
reactive antibodies to GVL ganglioside or GQ b
gangl i oside. 14. The nethod of claim1 wherein the

K X: i.enck r
26. i G Labihf e SRS S AR BhelepRE Spe crmmore
symple YRGS dpaithe’ SibiiRte. has abnormal anti-acetyl chol i ne
receptor “(AchR), anti-AchR subtype, or anti-nuscle
specific tyrosine kinase (MiSK) antibody |evels. 70
WD 2005/ 117972 PCT/ US2005/ 015337 16. The nethod of
27. THe3h&hda $FG4% F6 WhEreRH Rk §GS geét%a@ﬁbt{drﬁllél d@-glomerular basement
experiencing one or nore synptons of |arge vesse
membRase (GBM) antilady [&hads.net hod of claim 16 wherein the
subj ect has abnormal serum anti-endothelial cel
anti body levels. 18. The nethod of claim 1l wherein the
subject is at risk for experiencing one or nore
28. THETREDEE o PElaiike divihirele Bealbjeass ul fiski for edfriciitiag vat tosore
of claim 18 wherein the patient has abnornmal
sympéorns ofeglamendonephribs. anti - neutrophil cytopl asmic
(ANCA) anti body | evels. 20. The method of claiml
wherein the subject is at risk for experiencing one or
nore synptons of polyarteritis nodosa. 21. The net hod
29. Tife méthoahnﬂélamin 28 whnreum&lwulbxp@dlas Rbroratghantivglomerular basement
ut oa i\/ﬁom stai.ning the nuclear or perinuclear
membisAe ( %B é‘&fl e]"@S(pANCA) | evel s. 22. The nethod of
claim1 wherein the subject is at risk for
experiencing one or nore synptons of penphigus. 23.

The nmet hod of claim?22 wherein th ubj ect has
30. Bhsreethed of daned vherdio gesHBigeids Al 1(1%5*37 CXREHIENFG e or more

SYHW“Qng?égmﬁﬁﬁﬁor§XQEhﬂ’g of claim 1 wherein the subject

Xperiencing one or nore synptons of
scl er oder ma.

31. The method of claim 30 wherein the subject has abnormal anti-mitochondrial (AMA) or

anti-mitochondrial M2 antibody levels.

32. The method of claim 1 wherein the subject is at risk for experiencing one or more

symptoms of Grave’s disease.

33. The method of claim 32 wherein the subject has abnormal anti-thyroid peroxidase (TPO),
anti-thyroglobin (TG) or anti-thyroid stimulating hormone receptor (TSHR) antibody levels.
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71 WD 2005/117972 PCT/ US2005/ 015337 25. The met hod of
claim 24 wherein the subject has abnor mal
W@niosAcoMt r onere, anti- topoi sonmerase-1 (Scl - 7B)T/US2005/015337
anti - RNA pol ynerase or anti-U3-ribonucl eoprotein
34. Tht/idRie)of cheitni lootgrelnethe behjectds atTisk fHbePSHCRANEPRE Fh1more
wherein the subject is at risk for experiencing one or
Symplegseot TRGTRRIERANS PhI@B%tg%‘asture's syndrome. 27. The
met hod of claim 26 wherein the subject has abnorma
anti-glonerul ar basenment nenbrane (GBM anti body

| evel s. 28. The nethod of claim 1 wherein the subjec
35. The methad aflgioy e peseinche FHICGHE OB EAsIRpITRbgfd DNA
I rul.onephritis. 29. The nethod of claim 28 wherein
(dSDﬁﬁgg@@&dXE?‘%Eas abnormal anti-gl omerul ar basenent

menbrane (GBM antibody | evels. 30. The nethod of
claim1 wherein the subject is at risk for

s6. e of clr | VeI sEbigh TeFihioh SoeBisg e g bt
SymngﬁFSI &Catut(ﬁgﬁnﬁgql?g{m{& anti-mtochondrial (AMA) or

it - m-t ochondr M2 anti body | evels. 32. The nethod
of claim1l wherein the subject is at risk for

experiencing one or nore synptons of Grave's disease.
3. The t.hod ' : ' j ; i-acti
57. Tl Caent 1y pe BeAaEgaRe bl SHPARIGCRAR), ant-actn
(AA)AHahtilshivo ol dariiben (A8Mrintibddylewdld stimul ating
hor none receptor (TSHR) anti body |evels. 72 WO
2005/ 117972 PCT/ US2005/ 015337 34. The nethod of claim
1 wherein the subject is at risk for experiencing one
i in FRVSAHRBON 8t ASORE @i@%ﬁdéﬁcin 2ne dhmore
38. ﬂn{eﬁrﬁ%gg%?ﬁ%ﬁlgigi{ ?nmglfgvl\rﬁ}ler ei nﬁt he subj ect has ab%or mal
sympasths efialibt spre¢.r anded DNA (dsDNA) anti body | evels. 36.
The nethod of claim 1 wherein the subject is at risk
for experiencing one or nore synptons of autoi nmmune
hepatitis. 37. The method of claim 36 wherein the .
39. Bhbietbd baslaiab B® mtrteimtitei subject heis abioga] Iginaiti-gadanysial, IgA anti-

AA ti- th .Cl ti AS i bod
tissuf BobtEbIrOBSeTHEA ABE HOMIDOT RGP ENSHIBPEN O DHE b cct

is at risk for experiencing one or nore

40. The method of claim 1 wherein the subject is at risk for experiencing one or more

symptoms of Addison’s disease.

41. The method of claim 40 wherein the subject has abnormal anti-CYP21A2, anti-CYP11Al
or anti-CYP17 antibody levels.

42. The method of claim 1 wherein the subject is at risk for experiencing one or more

symptoms of polymyositis/dermatomyositis.
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synptons of celiac sprue. 39. The nethod of claim 38
wherei n the subject has abnormal |gA anti-endonysi al,
W(b godsamor2 ti ssue transgl utam nase, | gA anti - gPCHUBWOH015337
gG anti-gliadin antibody |evels. 40. The nethod of
43. Heanﬁhqd mgelam #2 whereinthiesubieptchag ebpqratel argi-nuclear (ANA), anti-

per i one or Addi son' s
nbona?f@ ge Q%QP)THE%?%@%?%% ngtﬂkfﬂ@de%ér ein the
subj ect has abnormal anti-CYP21A2, anti-CYP11A1 or
anti -CYP 17 antibody levels. 42. The nmethod of claim1l

ein the subject .is at_risk faqr experiencing one or
44. ?h?rreethg‘} apelains 1 gtheprin e u81eet @PH@?‘WE{T 'Elrlg%n—?sr were

sympigg%ﬁ%%&?rﬁ éé@%ggﬁ 015337 43. The net hod of claim
S

has abnormal anti-nucl ear
(ANA), anti- ri bonucl eoprotein (RNP), or
nmyosytis-specific antibody I|evels. 44. The nmethod of

laim1l rein the supject. i i sk.f
4. it B g i e s SSkighhed wbbdstoth affevfinposociated
1 [g,%'ggﬂ MAY) arftibody elet hod of claim 44 wherein the
Ee bj egt has abnogmal anti-nyelin associ at ed
gl ycoprotein (MAG antibody |evels. 46. The nethod of
claim1l wherein the subject is at risk for
4. BIOEIER S Dliop Mk TRl R R SE R R expericpging oae & more
syrnﬁtblﬁssﬂ&iwegibbﬂa&nﬁbnor mal anti-hepatitis C virus. (HCV)
anti body levels. 48. The nethod of claim1 wherein the
subject is at risk for experiencing one or nore
synpt ons of peripheral neuropathy. 49. The net hod of

47. Thénbihg8 oBIaine 46 whiei tHej sabfecttas aBhoralalrahti-Beddtiticlvirus (HCV)
gangl i oside, anti- nyelin associated gl ycoprotein

antibofAvelsant i - sul f at e- 3- gl ycur onyl par agl obosi de (SGPG),
or IgManti-glycoconjugate antibody |evels. 50. The
met hod of claim1 wherein the subject is at risk for
experiencing one or nore synptons of |IgM

48. Plod yethod opaliny 1 vBikreif e subjebd abfisle fatienpSEneing ook or mioee

subj e bnor anti-nyelin associ at ed
SymléPlyésg @FW?PW@%H body | evel s. 74 WD 2005/ 117972
PCT/ US2005/ 015337

49. The method of claim 48 wherein the subject has abnormal anti-GM1 ganglioside, anti-
myelin associated glycoprotein (MAG), anti-sulfate-3-glycuronyl paragloboside (SGPG), or
IgM anti-glycoconjugate antibody levels.

50. The method of claim 1 wherein the subject is at risk for experiencing one or more

symptoms of IgM polyneuropathy.

51. The method of claim 50 wherein the subject has abnormal anti-myelin associated

glycoprotein (MAG) antibody levels.
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52. The nethod of claim 1l wherein the subject is at
risk for experiencing one or nore synptons of chronic
woewsoparhy. 53. The nethod of claim52 wherei PCT/II82005/015337
subj ect has abnormal |1gM anti-ganglioside anti body
52. Thewnedtisod &fclaithkwhetehotiie sibjedtas ab riskibeeicnendieg eRifraaere
is at. risk for experiencing one or nore synptons of
SWﬂPW@§Hﬁﬁ@FHn%n?ﬁ9W%EEitis. 55. The nethod of claimb54
wherei n the subject has abnormal anti-thyroid
per oxi dase (TPO), anti-thyroglobin (TG or
anti-thyroid stinulating haornone receptor (TSHR) .. . )
53. Thetondsherof dsia 82 whesin thp subjeqthggabiormphieM &ntw&@?g@f)ﬁde antibody
levelthe subject is at risk for experiencing one or nore
Synptonms of multiple sclerosis. 57. The nethod of
claim 56 wherein the subject has abnormal anti-nyelin
basic protein or anti-nyelin oligodendrocytic

| ycoprotejn antjbody, | evels. 58.. The nethod of claim
54 The Yaeaiogias cloe Swbgreeihs Sbae i3 Fpsk S eRBEREICTRG GHae
‘ t s heumatoid arthritis. 59. The

Symp#{sngﬂgfdﬁ%spﬁ%:{ ais&nﬁ‘gré)ﬂ{vl\%%r ei n the subject has abnormal

| evel s of IgMrheumatoid factor antibodies directed

agai nst the Fc portion of 1gG 60. The nethod of claim

wher ei n. t:he ' j . L g Y

55, e EEA B, 31 0heInghS sichURl o Qi BXRRLISA DeRlRic (v0)
anti-tBPR2Iobiy AP dPGhii USA0Et ARG hdihond heeeptot (LHHRY antibadyrevels.

60 wherein the subject has abnormal anti-La/SSB or

anti-Ro/SSB antibody |evels. 62. The nethod of claim
1 wherein the subject is at risk for experiencing one
in FRGUBTecMk bi rislefor ekgeteMeinB 3ne dh@ore
56. rﬁrr%trﬁ%s%gﬁ%ﬁ?%? ?nmglgggv\her e ﬁft he subj ect }?;r? abgor mal
sympaorhs efFacitipte 3¢ldrdsiant i body |evels. 64. The nethod of
claim1l wherein the antibody is a naked anti body. 65.
The nethod of claim 1 consisting essentially of
adm nistering the antibody to the subject. 66. The
57. TRiMetodbf clhih 56 Wheteix thiersubjeet lan tbixadhal argi-Riyelink basadyprotein or
. 67. The method of claim.31 wherein the antibody is
anti-myekiheaadepdipcxtisgiyaosraien eRELQA P ¢ domai n
sequences in SEQ ID Nos. 2 and 8. 68. The nethod of
claim1l wherein the antibody is a humani zed 2H7

conprising the variable o o
58. The method of claim 1 wherein the subject is at risk for experiencing one or more

symptoms of rheumatoid arthritis.

59. The method of claim 58 wherein the subject has abnormal levels of IgM rheumatoid

factor antibodies directed against the Fc portion of IgG.

60. The method of claim 1 wherein the subject is at risk for experiencing one or more

symptoms of Sjogren’s syndrome.
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domai n sequences in SEQ ID Nos. 23 and 24. 69. A

nmet hod of preventing an autoi nmune di sease in an
wa@goospionati ¢ subject at risk for experienci NnBCDOR2005/015337

nore synptons of the autoi nmune di sease, conpri sing

61. Hainathed of chaim 40 vapagn thetsubiseihas gbperanad anfi-detSSBhorgati-Ro/SSB

tbgﬁoynt whi ch prevents the subject from experiencing

antibgdR IeVEls- nor e synpt oms of the aut oi mune di sease. 70. A
nmet hod of preventing an autoi nmune di sease in an
asynptomati c subject with abnormal autoantibody

| evel s, canprising adm nisterjng . O antibody to

62. Thremether of gPaifﬂ laphereig twublﬂ%ﬁf%?g‘?%mmgm% prgwre
' ts the subject from experiencing
$mn%%§g§¥F%%¢€€g§%p(%%§§bf the autoi nmune di sease. 71

An article of manufacture conprising: (a) a container
conprising a composition conprising a CD20 anti body

SR AR A T

level@dn ni stering the conposition to an asynptonmatic
subject at risk for experiencing one or nore synptons
of an autoi mune di sease, so as to prevent the subject
from experiencing one or nore synptons of the

64. ”?Hé Sﬂe{ﬁ%}i N i 835 Kereih the antibody is a naked antibody.

65. The method of claim 1 consisting essentially of administering the antibody to the subject.
66. The method of claim 1 wherein the antibody is Rituximab.

67. The method of claim 1 wherein the antibody is humanized 2H7 comprising the variable

domain sequences in SEQ ID Nos. 2 and 8.

68. The method of claim 1 wherein the antibody is a humanized 2H7 comprising the variable

domain sequences in SEQ ID Nos. 23 and 24.

69. A method of preventing an autoimmune disease in an asymptomatic subject at risk for
experiencing one or more symptoms of the autoimmune disease, comprising administering a
CD20 antibody to the subject in an amount which prevents the subject from experiencing one

or more symptoms of the autoimmune disease.

70. A method of preventing an autoimmune disease in an asymptomatic subject with

abnormal autoantibody levels, comprising administering a CD20 antibody to the subject in an
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amount which prevents the subject from experiencing one or more symptoms of the

autoimmune disease.

71. An article of manufacture comprising:

(a) a container comprising a composition comprising a CD20 antibody and a pharmaceutically

acceptable carrier or diluent within the container; and

(b) instructions for administering the composition to an asymptomatic subject at risk for
experiencing one or more symptoms of an autoimmune disease, so as to prevent the subject

from experiencing one or more symptoms of the autoimmune disease.
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