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DETECTI ON QF CD20 | N THERAPY OF AUTO MMUNE DI SEASES
This is a non-provisional application claimng

W@RI06/06(999 under 35 USC 119 to provisional PCT/US2004/040949
appl i cationno. 60/531, 363 filed Decenber 19, 2003, the
entire disclosure of which is hereby incorporated by
reference. Field of the Invention The present
i nventi on concerns therapy of autoi nmune di seases

where CD20 is detected in a sanple oma patient with
t he autoi mune diseaQ@ﬂlgggggﬁgsgézgélthe | nvent i on
Lynphocytes gy ¢ PV GRMUToPRRMBNIDISEEASESOd cel s
produced in 0 € process of

hemat opoi esis. There are two naj or popul ati ons of
| ynphocyt es ynmphocytes (B cells) .and T tes
(TT |1$ 8 pon-pﬁwl«;f% RpRicaten %lwagwpemyal}ndﬁhgﬁgéhf §719%
provh & e P ¢ tuF o 6'0 31 %63 %lé@DQ@e%e? IW th?)'3 nth% hEERMWE osure of
P w? eave t €’ mar r Ow expr essi
whichk hg@gpi@af@@l@my ROG¥nden t he| r cel I sur f ace. Wen a
naive B cell first encounters the antigen for which
|ts nenbrane bound anti body is specific, the cel
to divide rapidly and its progeny dlfferentlate
cells and effector cells called "plasm
ce |ﬂl§ presdR BV entiBh 661 detnshiBetepyPol ieigimuncfdiseags wirnelCD20 is
contlnue to express nenbrane-bound anti body with the
deteetadrin & grmaple fiom a/patient with dhg Giteisnmnerdseaseel | . Pl asma
cells do not produce nenbrane-bound anti body but
i nstead produce the antibody in a formthat can be

Fiel

BacRS&GRHY thSReaiionl antibodies are the major effector

nol ecul e of hunoral inmunity. The CD20 antigen_ (also
c alLiyephbestesrar@one efshonyiypesrasthitedtleed eflls tpécﬂglﬁ@ri #x the Rone marrow

duri g FE0dpe Bl T S b KRR Py B By B
lym]%{bgyﬂ;& &@géﬂ%‘? af@T Wfip Iﬁ)d{b;ggh Q61¥s) € Thé Mahystlcytee oLpartibulardinterest

m ~264(19):1 -11287 (1989); and Einfeld
here'atara[B ceiNBO J. 7(3):71 1-717 (1988)). The anti gen is

SR TR —
bmdﬁ?g( e@tibéd?én 433 ell 58840c) 'WReH a h&iveBtcell Tt dEnedunters the antigen for

hemat opol etic stemcells, pro-B(1985)). CD20 regul ates
whldrutselaclhlbrasleé)p(lm) ajtibothis specifioathe oell bﬁrgm?e@sh‘rlde r@yilv and its
{10

o SRR S LTSy remors
cell{ HREE85n &k 8e span afibdntinBb & 8§ Ress bidah B BRe-bd@RIBtibody with the same
specificity as the original parent cell. Plasma cells do not produce membrane-bound antibody
but instead produce the antibody in a form that can be secreted. Secreted antibodies are the
major effector molecule of humoral immunity.

The CD20 antigen (also called human B-lymphocyte-restricted differentiation antigen,
Bp35) is a hydrophobic transmembrane protein with a molecular weight of approximately 35
kD located on pre-B and mature B lymphocytes (Valentine et al. J. Biol. Chem.
264(19):11282-11287 (1989); and Einfeld et al. EMBO J. 7(3):711-717 (1988)). The antigen
is also expressed on greater than 90% of B cell non-Hodgkin’s lymphomas (NHL) (Anderson

et al. Blood 63(6):1424-1433 (1984)), but is not found on hematopoietic stem cells, pro-B
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G ven the expression of CD20 in B cell |ynphomas, this

antigen can serve as a candidate for "targeting" of
w@amk/obogaphomas. I n essence, such targeting caPCDES2004/040949

generalized as follows: antibodies specific to the

CD20 surface antigen of B cells are adm nistered to a

patient. These anti-CD20 anti bodies specifically bind
(1985Y). UD20GERMaten bt gty ép()ds thestivhtjon procdss fierraghicyeladnitiation and
. malignant B cells; the agnti b@d bound to the CD20h | (Tedd
ditfegpiinRenl AP AL ity DR POTRIHERFOPs frt FAFTEHgH channel (Tedder

d ty benwB cells. Additionally,
et al‘cﬁ?r%ﬁbgﬁgg%én@gérﬁ@gg@%act ive | abel s having the

poGeRhithé etpResdRataf@yD20hia B ceiblymphnmbs, thisnptigrat @d sewye as a

the anti-CD20 antibody such that the agent is :
candigjstscior [“teegatipe” elbyuich dyrephomas. {hesspRsp P FgeEpE ean b generalized as

Irrespegtive 0L St
e
patich€! Ehd¥e ABE.AN2J Akibpéies spveifRallpbind-tCRROCER0 hittoxip ofijestdnsibly) both

is utilized and, thus, the avail abl e_approaches, to

normah pyyémiatignank 8 celighe ptihgdy bewr tpahy CRRRstHaremligen mgy lead to the

rituxi R T N( ) Moo ' ' S
dostyROR BB B P e PR R B ARRE AT, o dioactive
labeRiha Pk ekt f&tantis to ddigoFRAuRGE cgeie corjdgaedrakhd stit@B20 antibody

anti body called "C2B8" in US Patent No. 5,736,137
suchi thasifhelagipt isl specifiealyd delivried e themeopfasiic Braektexiargepgctive of the

i ndi cat.ed f h f i : | .
o, St 05 ESLTE i) AT S G e

the farE&Hidr aRQICHEFIBIOAS whichiE fifized andyihius,ahéeeehiableappobches to
action studi es have denonstrated that R TUXAN(r) binds

targdtimgethe CHRPagtigen caarvdryl spssideraplyphoi d B cel | |ines

ot T8 Hleith oy A HEI SRR TSRk BRihRE e

murfh@husiiad drdoe Rkl Afbbdy divectdd A8HBYHeCW20 antigen. Rituximab is the
ant i body- dependent cellular cytotoxicity

ADCC) . MNore
antitregly@ntléd/ “CIBSUXANY Pateri . B8, 1S dsived Apﬁib%el 99 8)(Anderson etal.).
: 4 Y L fects. i AR .
rirf RS iR EES e b rdishb AR bl Recton low-grade or
follivflhd, EToSsitdRe B'c@ia@n—@{w%ﬁlﬁ?ﬂ hoinad e sirdanébhnism of action

(Mal'oney ‘et al. Bl ood 88(10):637a (1996)). Synerfgy .
studfes hweederRimEttaNdrat RAR s halaa sommtrreaak prk Iysesd ymphoid B

e S SRR o T P oo
445 gﬁg?g?’)g mdﬁﬁ)hhl%%% \s/%ﬂiﬁdaﬁt £V RY axasgaRitbegitboay-dependent cellular

bi cin, - 16, diphtheria toxin and ricin . )
cytofeeitydP@F). aMoreGaomdly, RIEMANE hgsbeen shown to have anti-proliferative

&Radi oph icals 12(3):177-186.(1997) ). |n i .
oS RIS RSB S8 bR S A gD e o
anti 4991 9951{%15%1526 ehiibdalds %mnbh(i\(a%?wm.?{zob& 89d0):6y7996)). Synergy

nodes, nedi at ed processes (Reff et .
betviRlea RITBEAN@3nd 48Em¢thaaniey androxarsthas alsd bpert ehserved experimentally.

In plicalt, NSUIAN B Agrites deveysgisgy g e By Ca lines o the
cyto?dx%‘ B3P0t Frko¥iidin BSDEP, VAN HipARRHR 14388 andBcin (Demidem et al.
Cancer Chemotherapy & Radiopharmaceuticals 12(3):177-186 (1997)). In vivo preclinical
studies have shown that RITUXAN® depletes B cells from the peripheral blood, Iymph nodes,
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2002/ 0197255AI, US 2003/ 0021781A1, US 2003/0082172 Al ,
US 2003/ 0095963 Al, US 2003/0147885 Al (Anderson et
W@Rkgos/0&89%Pat ent No. 6, 455, 043BI and WO00/ 09160PCTAIF10040040949
Lopez, A.); WO00/27428 (Gillo-Lopez and Wite);
W00/ 27433 (Gill o-Lopez and Leonard); W00/ 44788
(Brasl awsky etal); WDX01/10462 (Rastetter, W);
medidEd brddddces (R et @ Binod B3R )ABSHES;(1992))L/ 10460 (Wiite

%@%&&p&%lﬁ#@n& I!lqgg{%g%SJBéé Oég?é) %61?}81%& % Patent Nos.
5,77@%3?%3%01 7283300k and 05\/%]{364%8&31( HE08batd dpplidos. US

n’no Hanna, N. appl n no.
2002453 9208384 0,108 9F03/002 1(781aAIL A 30033((10182415(2 o), U&E(Bmﬂ%%ﬁbm US

US2002/ 0009444A1, d WO01/ 8088
20N a4 Al ) U@@a@awﬁ“@%%' 100 b 5o (Gritlo-

Lopez} ))% @é@%@ﬁ@i Lok éﬁi}ﬁ{e 1%7%? 33631518 tgs ynd

Leorafd); REO0059 78 84S rRM vy eN@l) Wam1mm&asmmf WORSN664/18461
(Lam etal ); WX08/58964 (Raju, ; W0R9/ 22764 ( Raj u,
(RasStter b B/bses AOOUG 06 EWhitagnd @n od-ope2)BPS apRlnmg: ent

s AT B0 eSS, S o

Al dnBrveeb#74889 (HMQ@ONQWsapﬁlﬁufodustzoaiz/opss(mazu 234, N.); US appln
(Gillo-Lopez et al. 3; US appl n no. US 2002/ 0004587A1
no. GHa0VEOI03P73 40 (Haribiesh aaddiepnads US)appligicn bSPAOHGO00444A 1, and

WOSHG G e B Q1755 TR, £ar s gin no

Uszﬁo%@zs”amﬁh an8.W2002/53768 (R, 015 WEBE2/080B4 B3R Bwshpds
(Kam nski et al): US Patent Nos. 5,500, 362
al; Wcaszzw@a@ (Beasisky oBal. )a\w@oaiomsw@qeﬂzma?m@a é% Retent No.

o SRR e Gt Rk TSI B s

S.); \)0@%/511%%5{1& Baichena- 63,94 $5m1, BS)PatdhOdY. 624939581, US Patent No.
( Gol denberg); US Appl NO. US 2003/01339301 Al and
6,529@00BT 47d gIS(Rmméw‘mérsg 84Rd (ﬁdamgt al\WY§0PEEHT2 (RsptanL-);

woﬁ@&*g)%@ éeé?jaifgde%%ﬁ&d %g?ggd{))us SpIR 0%

20020864337 294484W 001 /77§ Mmebﬁ{cge 8a), U JTUSER02/0197256
US2003/ 0026801A1 (V\éﬁder and Har t n?ann%@p\%gdé/ 102312

(Gretwiahdl)eSmpriin po. WS2PA3/BHT71AB gl @sestao h-INE'S Pates NooeBBy%36581,

oSPLPLTB SBE SRS et T 14008

365,817 150 11908, Mﬁl@@ﬂﬁt@i%&%&ﬁle SP£Noab}10,391B1
55083 gb%s?gzlgg’g? andWO 03/ 06882 OHatn'gl?g et agl anﬁél: o1

(Rawdfitsuliekadn af. k5 AES Paem Neob, Q(QSe%éBétanéWY 0042064 @ﬂrb%Guﬂlem E);
woih 35 S48 SRR SRS B AT
2003/01339301 A1 and WO00/74718 (Goldenberg and Hansen); WO00/76542 (Golay et
al);W001/72333 (Wolin and Rosenblatt); US Patent No. 6,368,596B1 (Ghetie et al); US
Appln no. US2002/0041847 A1, (Goldenberg, D.); US Appln no. US2003/0026801A1
(Weiner and Hartmann); W002/102312 (Engleman, E.); US Patent Application No.
2003/0068664 (Albitar et al.); WO03/002607 (Leung, S.); WO 03/049694 and US
2003/0185796 A1 (Wolin et al.) ; WO03/061694 (Sing and Siegall); US 2003/0219818 Al
(Bohen et al.); US 2003/0219433 A1 and WO 03/068821 (Hansen et al.) each of which is
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Publ i cati ons concerning therapy with Rituxi mab
i nclude: Perotta and Abuel "Response of chronic
WO 2008061999 | TP of 10 years duration to Rituxi nBl/US2004/040949
Abstract # 3360 Bl ood 10(1)(part 1-2):p. 88B (1998);
Stashi et al "Rituximab chineric anti-CD20 nonocl onal
anti body treatnent for adults with chronic idopathic
no. 3130;1 Qtrtﬁnemeopey;us PatentiNa 4,36/ 538 208 ER$ 32865 4% (Megaany Weiss);

USP ARG Tsay cr e QG OB out cone | n 22

R e A T R

of cm&ﬁélﬁbiapsﬁtg 1aip. of“lbmﬁxh@loyatlencﬂceﬁitexlnmb” iAbstrae #dxo0i Rlood 10(1)(part
arthritis: early evidence saf e cac

1.2 o 8B L0 Sashi e R EmUmsh ittt G iegoRd ptibody

treaﬁélgﬁflofl% adut SR &n‘?ﬁlofﬁho tﬂ‘th?(ﬁﬁﬁb Mlcg;ugﬁl AVEBBQ 0¥{45:952-957

onlnssemc uuseryt itrs
(2008 vk SR ‘Q\Qédlbalz-ﬁa?&tcgﬁ]ww&%ﬂ&t (7 Ed)m,rlﬂﬂlazricbandro et al.
nbr i dge "Sust ai ned i rrBr ovengnt _in rheumat

“Clills;mlwtopn@ in8r2|p@tip¢tgwléth Sinpted aghufiy Heged §1 IYQ%I%IOWC
2
s TS A A (O U et

theufatold hﬂﬂhr&lsa Bﬂl}ﬂé\h@énca tib1CHa o0y I@Eﬁ(ﬁbys aidéoss reslﬁlomm etwhritis and
Soc. Trans. 30(4):824-828 (2002); Edwards et al

Rheuriitisnc¥g9): §aao 1 ;Le@ndrmeg @i Ada@perastadvé%f B lyrgphpeyteflepletion in

systecggliﬁﬁre o G ona r?hnr tlzsgc%?%s e%ﬁc{t?] %&E}m?% %@}78&@98 Edwards

and @Eﬁlﬁﬁﬂéé ‘%ust%[ﬂeﬁ rimtptcﬁveﬁfé:ﬁt ithBeuiBdtoid rarthfi(io folloSding a protocol designed
; Levine and Pestronk "1gM anti body-rel at ed

to dqp&ﬂttyBé]:Ampb(ab’tﬁ B Rhematobagy 4@@&5&% 14A0heRevards gbcg/ ul%—,lﬂﬁphocyte

depl%on tﬁggg}p ghrgl\%{lj%g 0 (Q%Thrfzt}svaéggale} %1?%16* gﬁeg %1 l\éb’t oc%tem Soc.
Trars! SGUTENM-328 (A0S Baxaidh & bl REficacy Aid fufty bﬁR&almm a B-cell
46 2029- 2033 (2002) ; Hi dashida et al. "Treatnent

of
targDMMRDIRG nmdpyalrmb%t & @n@mﬁﬁd,tﬂl@e‘v\ﬁ) eoptrqlied tiighip patients

with Ahgqﬁﬁqqgﬁda@hnté g@r (Jrzaee i aldu@rca%lg% isn |4%@E§]tzdj](%88£)r\%gﬁne and Pestronk

“Igl\@aﬁtﬁﬁ)‘d?ﬂellaféd%%uf@p&ﬁ@d@OB odll d Hﬁ@rﬁ&feﬁﬂdthérﬁ@ammmlma ”
i xi mab- refractor%]eurmtm arthritis wth

Neuml@gmmml b7 @4 6908 DetVitareé alnfiBftsrcysed sekctive B qpl dlqckgde in the

B RSP, ATy o i
“Tre%ﬂd%n% bt MRéﬂéﬂto’?&Qeun?e%la hrth@ROWItE rietiseb) aPresented at the

het erogeneity in acufe renal raft rejection
A;znudeaatmfweMdeyanhmAmewam @llfgeoqf %lﬁeﬁfgaw@yppég%@ New

NI e G T
arthH{‘s Whe n@ﬁ)ﬁﬁﬁﬂ’@ Pr&enfeBAP the M ruSIBRBfiE AkRAing bpihetdnterican College

patient. Accordingly, the invention provides a nethod
of Rbéumatelay; @ct 24t 2s); Newn@rlcinssas 8002 a pati ent

ggtr]spaé’li’ﬁ Ie? g%qaj( ?ﬂ? d»&,hzth gﬂ%%}?%ol%gggﬁ]gsl@nab&)frgﬁ)o siSiecular

heterogeneity in acute renal allograft rejection identified by DNA microarray profiling.
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in the sanple, admnistering a CD20 antagoni st to the
patient in an anount effective to treat the autoi nmmune
waele@eas®99 Det ai | ed Descri ption of the PreferreRCT/US2004/040949
Enbodi ments |. Definitions An "autoi nmune di sease”
herein is a disease or disorder arising fromand
directed against an individual's own tissues. Exanples
of Thetpresemrinveniiirs easess tie ©iagititer thati paticuid &vithamtoimmeune disease
not limted to arthritjs (rheu d.arthriti .
can Yepplegier ot thergnw based oathepresgnge gﬁ@f’&@éﬁ g ﬁ?‘PP’F@eﬂ from the patient.
or i ) . . . .
AcciRphlolilh pld s RIAROESH Fentiig alslnue fiscasc in a patien
compraekg l(3)defoctiny €D20Iif asempledilan e mtidnts ehdt) sitere CD20 is detected
_ _responses associated wth inflammatory. bowel dis%Pse,
in thepashplesadaninistesiag 2 (02} antegpnist & the iP§t,161¥ &L pmppRtyeliective o treat
dj stress .s rome, adult respiratory distress syndrone
theatlkﬁﬁgbufw %%%’gi tis, encephalitis, uveitis, colitis,
gl omerul onephritis, allergic conditions, eczens,
asthma, conditions involving infiltration of T cells
aaled Delsenipiie the Breferved Embodipemds  at her oscl erosi s,
aut oi n ocarditis, |eukocyte adhesion deficiency,
sy egrbeﬁﬂﬂﬁ?serythenatosus (SLE), juvenile onset
di ahe4ePimMihd HikbReSBéRIAS b Hiseadel @ diHoeder arising from and directed
encephal onyelitis, inmmune responses associated with
agaimst ab endavidual's| caxreidsshys dexsamies ofantojrraar disegpep gr disorders include,

TN T S
oste(%i‘l\%%iﬁh,%ﬁﬁﬁ SrihrEY, PR G Hegaitis RSEHY dsitistderinaminiaising, toxic

), aplastic anem a, Di anond Bl ackfan anem a, .
epidemal necrhkysis) sysiemie pderodetimpcinddcletpsisutesperranesspeas yeithe

. ~anem a (Al ernik cl ous anemni a,. pune. r . .
inlograten Pepiskena R L s Qe by QI SEnl Ty disrog syndeome,
adulPHERHITYEstREUEHRRRNE BAR DB GYErRNeA, @ncdphaliidp anditls, colitis,

di sease$ involving | eukocyte diapedesis, central .
glonmenloneirisiy.sillergi¢ ONB)itions; ezemer asiymalicortitierssinvelying ipfikiration of T
ce G L B e AR b mvocaris, lskooyt
adh@hl d’eﬂl:ﬁﬂ@;{,] @#ﬂm@ﬁﬁ!@éﬁth@ﬁ%&@(@L@),ﬁ&a&ﬁlﬁ onset diabetes, multiple

0

anti - phosp I pid antibody syndrome, allergic
sclervsisy ltergic eBephapmyekidn domuga sespenranhassocigied Motheacute and delayed

Goodpasture’. s ndrone, L rt-Eaton ast:-hepi cq
o SR R S AR R SRR freocoss
granﬁo%){f&?si indfR W e SSHAFS QR ARSAT, aBiadlulbby tosibSvasculitis (including
penphi gus, autol nfrune ' o .
AN@A), pehsitcaienipddininesd Bépffarachya, imyme bemobitic epemisiisguding

amo%{%mé}%%%%ﬁ%%ﬁ% Egﬁ%%@ﬁ&%@%ﬁ? %%}Iﬁ%.é)gﬁ ]i_?d cell aplasia (PRCA),
Fact%ﬁﬁ/?ll? QAEHLORETh Em HIHi A Al alkidiliEhunPtthu@bPER Hancytopenia, leukopenia,

ronbocytopeni a,” aut ol nmune di sease of the testis and
diseasea inwolving ledkowytadinpédesisecentrelmerva:s apstero ENS) inflammatory
rimary hypothyroidis aut oi ne endocrine diseases
diso?c}%q, @Hﬁfrﬁ@)e/ gggag?{wmh@/ RS in@fsgiirﬂgma gravis, antlgen—anti%ogy complex

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

syndrome, allergic neuritis, Bechet disease, Castleman’s syndrome, Goodpasture’s syndrome,
Lambert-Eaton Myasthenic Syndrome, Reynaud's syndrome, Sjorgen's syndrome, Stevens-

Johnson syndrome, pemphigoid bullous, pemphigus, autoimmune polyendocrinopathies,
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chronic thyroiditis (Hashinoto's Thyroiditis),

subacute thyroiditis, idiopathic hypothyroidism
wRdsme9s di sease, Grave's di sease, autoi NTIUNBCT/US2004/040949

pol ygl andul ar syndrones (or polygl andul ar

endocri nopat hy syndrones), Type | diabetes al so

referred to as insulin-dependent di abetes nellitus

nep}(rd)@ﬂm gvichoBratpathsessy Aghvianediated neimpathy, ifiepathict theymbocytopenic
TF hoid interstitial pneunnnltlsfé;ﬂ%% bronchiolitis

PurP@t‘ﬂ ITR) &ngmpﬁ%ﬂmmf@psw PURSTG 1), Bipiryaie. E'an?b@cyfopema
ndr o

autog% ém %a[s ﬁ% J’ér/rsg’g Iséléél oV Qﬁt%lg(%l P&'%‘iiéqtg‘g%% ﬁnds gophontls

prim@fit E}Fpoftﬁ}&&ldlsi’fﬁ QAo RHS ehdoca@e disbisies 1r(clu’d¢rign11tmg1mune thyroiditis,
Kawasaki' s di sease and pol yarteritis nod

chroaiskhoglig (}gafsbm@gtp |st’EIyr01gé1|sb Spbagute; tgjérggdgtls 1(110p athic hypothyroidism,

AddéspgA {)ﬁgf‘ﬁ’l N eysqu%erag | dtﬁ% hgginglggia}@lﬂ?rr grlog’nes ((jeﬁ QOIXglandular
endo?ﬁth‘a the Eﬁfd@&n@d}‘t"ﬁjpéﬂaﬁibé)es awo)f@&h@@ W agiasilid-dependent diabetes
anyot r ophi ¢ lateral sclerosis (ALS), coronary artery

mellgius éﬁlMéami Shrech®’s syridrotne; @tcrlymm@éyep@ttshmnnmtdﬂmegsﬁtlal

T N T
symﬁ’oﬁa@l I%rgge\fe%epvMlt@l@lﬂﬁ%@d&lﬁﬁfya@%ﬂﬁﬁhh@@%ﬁ R edll .

antigen is a -3 nong{ cosyl at ed

(Talmywps) camentlél medivonmeessed vam;h@s: fineleding @f@é@l@ srdigegggand

pol yg}qc(é/%ﬁs];no G rﬁg r omsg) @aq bl O JI%F%%E: nglgx"%pgrqg)ﬁthy), rapidly
pro %gs‘é{?de 5“110% t%ggl’nﬁﬁryqﬁhéﬂy cﬁjrlﬂ)%{EHCQEéd sprue (gluteél enteropathy),

ifferentiation. resent on both norma
cryocgkibluhnamay\mhwtamhwelhiegaﬂ acherOBlSdélHSé, coQuiaey arfeayrgisedsgetc.

l.i te ncl ude .
y%ﬁlﬁscg;t et Bal AT Guthin Beponggaamow fd ingyglo @ naive
égp ﬁe&céffe@ﬁ)g B &l Et%llﬁa QElls)! ThENARII(HEA may be a normal or
2:1766 (1985) for exanple. By "detecting CD20" is
nonsmedighashBrcelat i ng whet her a sarrpl e corrprl ses CD20.
CGener al .the CD20 ein vvi | be . detected, but
dotes CROEEBREIER 6P Kot for ghap S G G e fyund on the

surfﬁ&' &?%Hé%ﬁalm bPB ce@%@g{%ﬁéﬁl Biebd or B&ipBbid dreAR! D20 is

el c aC| , i ncludin MRNA, t hat encodes
expﬂtssddehlﬂhg aathoprei B celbdevetopr@Ebpandureotagisntibpldgron celhdifferentiation.

COfE s bt aoriial i s 05 o€ wefbas MAGEHER B 4 Otk Bpgs for CD20
in tl%ﬁftgﬁﬁﬁe hﬁﬁfd@ 6. pﬁBcﬁé—PééﬁfEtéH AfRReR tardd ‘FHI8". q‘he@i@antlgen is

antagoni st Ts"a ol ecul e whi ch, upon binding to
desdciB2a 10 Qldik esd] BNA&é@SA})&Zglm (dé&ﬂi)ef(n@xanplel l's i n a
manmal . and/ or |nterferes or nore ce
atmg Vglil

f urkeyt Tastrsting CHP20hys peap EY e AAmgles COWF%PD?‘O
Gengfﬁl?roﬁé %i[;?/idl Ig‘bfeﬁfjwﬁybé (lﬂﬂﬁec@e(f St detd MR ADBRAARISE acid is also

era
encompassed by this phrase herein.

“CD20 nucleic acid” herein refers to nucleic acid, including DNA and mRNA, that

encodes at least a portion of the CD20 protein, and/or the complementary nucleic acid.
A “CD20-positive B cell” is a B cell that expresses CD20, generally at the cell surface
thereof.
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able to deplete B cells (i.e. reduce circulating B
cell levels) in a mmmual treated therewith. Such
waelepbetioon nmay be achi eved via vari ous mechani BesUS20041040949
ant i body- dependent cel |l nedi ated cytotoxicity (ADCC)
and/ or conpl enent dependent cytotoxicity (CDC),
inhibition of B cell proliferation and/or induction of
in orBrawekldisesdditisee @.cells.a apopt osi s). Antagoni sts

: 22&'{13 glztggqv%n{lé {; Ibsgq %g eecil% ?{Hﬁg{? fugg)lg Emﬁé%stg Mq%/féeﬁ g:igl?sn destroys or
depl%%g% ESinang %ﬁ hnd/®Y iftetefes %%Mﬂrﬁﬁ&eme@lm&ﬂﬁst@g by
ot ona

y conjugated wth or fused
redu€iMf of preventagentiumothleresoateclicidd by tagB ekt Thoapagees peaferably is

bl Gy dapla Pesely (e roem DOBIATGHbF] lvET@IA i red therevith.

Suche(%g? télggr}@ﬁe\é%élep%c?gﬁ?@ﬁés %clﬁl)ﬁsﬂ%é%ﬁh}r? ﬁJoh dtel?@l%len‘r)cell-
medfafdd! o'g'totdﬁﬂbﬁy QEbCCy an@mbdi\fqﬂmﬁahalgpa)dene@mwxmﬁy (@D6Y inhibition
ant i on a target cell and subsequently cause |lysis

of Bgell pﬁélfq:ra’;-l@@@ndﬁ@] inductiga of B selrdpathdeigs Viagpopiesls tAinF?@omsts
I
1nch@>§D§|3Cx}é’%1§ %gcc[}ase offﬁlzfeg]a%% s E&gﬁlﬁoﬁfﬁﬁd&\ﬁ%%o??eﬁé ) O%X tgﬁ Hative

sequ&%%?ﬁ@és%ﬁ%nﬁﬂ'rﬁcﬁewlle ﬁrltﬁgmlﬁslts'tﬁﬁldhi’mﬂiﬂbl @DBO ,@ptip@dly conjugated
464 Ravet ch and Ki net, Annu. Rev. |nmunol 9:457-92

with(oz figsgdl to ergytaw&@em&hea@@fewd gniggonistronweigesengmiibody.

Idgé&mi ) {;‘ e%%n li%lte@ %ﬁ, ?2@%61 %%Ia “ag)(tgg'altegeé_}o a cell-mediated

reactiGty f?lew]ﬂgl'i hernspeélfic H§t@f:dﬂc &Ik eigdt ek presd FSretpiors (EdR A $sQ)¥atural
i ncl ude peripheral bl ood nononucl ear ceII @%PBI\/C and

KlllenaﬁNKr) @blls{mbl]lteqph@sq@d@@acr@hag@sb B9 8RIZE B plg,n ibody on a target cell
and ? dl%ciulgg lﬁﬂij/% éysgcg Ct Y £k Loty thet ﬁm%l cgﬁéjf& Iﬂ)efdlatmlg ADCC,NK

|n VI VO,

cells bss TG RIASnky @heﬁhﬁﬁbﬂ@c@%sleﬁp@syFQﬂU@Fcﬁkﬂ afiNAERIIL FcR
USA) 95:652-6 6 (1998). "Human effector cells" are

exprbsmmthtm@m asklp iresysniperized s Fable Smeareaga et pER P and

ffectgr functi b e
LG Ry R Lo B FAR b et a BRI SRR EEghlute o
1nt61€§ta£Epine\f°ztr9fA]j@@@§‘sa& ke 6y thadonbtisdd id ol RatentANXG,500,362 or
i ncl ude peri pher al bl ood mononucl ear cells (PBNC

5,82i36 i mzdly Heirlerferm¢dukysefie efectorrselbsclips @y:h a@wétr@iad@ peripheral blood

mongﬁg‘d%‘rlacggs &%&?&%athﬁ%@gé%s cells, AL\IK é?ve a}? o? gﬁ(ﬂgonally,

ADEO 28836/ dIRe ROIRERRIf Yiterebtdha @é}b‘éesfs&i tevd;e.gl a8k aningfl model
an anti'body. The preferred FCRis a native sequence

suchhagrthat discRised/by €lynes ¢ ad HYAS él/&@&sma 63 @Amhi ch

?'egg%{ngﬂ g%fg&%% s7 aﬁﬁ%&l@]{:gtle% ee%ge’) %%) é%e grnrg%req‘c&#}# q68 perform
ffeétSPﬁlBE@&& 'P?&E%I%/ fe@ell &préant [ASHHYRII BEd Eaﬁﬁﬁ&l’c@ﬂj())c effector

and FCgRPB (an "iI'hhibiting receptor”), which have
funcsioni Eaampm nﬁhlanardleslamyms oduch madiatti APEE ipeludepéripherah blood

monfoggc %}cgﬁ%ﬁ’jﬁrpg&hgﬁgﬁaél 1ller %tells 'rAr(l:otnlo\é L ngto{om & cgllis and
neutrophils; with PBMCs and NK cells being preferred.

The terms "Fc receptor" or “FcR” are used to describe a receptor that binds to the Fe
region of an antibody. The preferred FcR is a native sequence human FcR. Moreover, a

preferred FcR is one which binds an IgG antibody (a gamma receptor) and includes receptors
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I mmunor eceptor tyrosine-based activation notif (1 TAM
inits cytoplasmc domain. Inhibiting receptor Fcg
WORRM0B06P4 ai NS an i nmunor ecept or tyrosi ne- basepiCT/US2004/040949

inhibition notif (ITIM in its cytoplasm c domain (see
Daeron, Annu. Rev. Immnol. 15:203-234 (1997)). FcRs
are reviewed in Ravetch and Kinet, Annu. Rev. |nmmunol

splicéd ﬂﬁﬂls o7 tHei@B:byptoSaPey R & tecaptors innlude ey REAL anl '@y v@img receptor”)

19 nd .de Haas e
and By @n4'1nlv@§957ece@ﬁafwlﬁeﬁéa"q W@Iﬂﬁﬂ?"ﬂ’é“’taﬁgjss&q‘ﬂ%w%s fhat differ

primir s e G e o e B, T RS i am

1mmﬁ1]§tﬁe¢ﬁpwr ,tyrESlRél—,baWdl activit®onmestfdfiBA ) én fte cytbplesihicalosfagy. Inhibiting
of maternal 1gGs to the fetus (Qu ef.al,.J. . ..

recopteREHIB gantaigg zn (IE@‘PB?WS?P(SO%‘/E(W@%%&FGC{ }ﬁlbﬂﬁlﬁmﬁeﬁlf. (ITIM) in its

ot g
oAU RO e ooy
rovidhiagR Ralerch il Rires emza Rév Mﬂmiéd[)@sm:h%'gl@%h@dpe];m?’l
activation pathway is initiate e_bindin
Inmiarnshado Rm {1 SO oA dE iRt €ilng” Bl Gl Mo 30t (1995).
Othegﬁlﬂgﬁ érﬁfﬁllérlgg Hosdth g@fdm@t? 39 in SRIRIGS a%e ‘éﬁ&ﬂn &%Qﬂy’lﬁ@term "FcR"

assess conplenment activation, say,

here®: Thea&mtlSE frichrids the rﬁaﬂﬂﬂﬁ@ce@&m B¢Rn, ethicl is rdspons1b1e for the
| mmunol . Met hods 202: 163 (1996), rraybe per f or me
transf@(ﬁmeﬁemaiﬂgﬁs tothg fetun { Gesn estls Tafremunads bl T 74 97 6) and Kim et al,,

e proliferation of a cell expressing
J. Ingy E?A&(Z@( %j‘w;i ch the antagoni st binds. For exanple,
t hecaRprERAL 8dpeA@dht BYIOIRIYityD br FEDUC ecfer tl thé ebidity @fn mblecule to
Bcells invitro and/or in vivo. Antagoni sts which
lyse itargleide tharopicoss ef commlemenss dhaspenlomeat adivahoypaihvrayis initiated
a el
vy 1§30 B S Bontu By BY o on LA TETNS s moint e

antlb\édyf EREFIBRYdakitIP R c@%na%tlg@@ To SiﬁeésﬂoﬁhgﬂemdﬁtlaaﬁVani CDC assay,
endopl asmi c reticulum cell fragnentation

e.g. istaveriedrin §azpanonyanieso veah ol é@mew 4‘4@6110&{)89% é@i? (996), may be
bodi.es). The term "anti body" herein is used in the

perfisdiest sense and specifically covers nonocl onal

antGRAsheshibRGYY ahiafclista leithexdivitsich Prevent®p eglubé proliferation of a
anti bodies {e.g. bispecific antibodies) formed from at

cell bxgmsssingwo anfigercto velrich Bsdintagonisheindnt Fasagopleativentagorst may
prev!e&lr}g B%Wt he g”grﬁﬁ' bi %BSS lgzevzm ggld/grl Iv‘g) jcal activity.

e a portion of an intact

an%n%%sts%ﬁ&@ Faloe 4RPREisS bRGhbdeyEDh igiabe iogtintged cell death,
regi on thereof. Exanples of antibody fragnments include

e.g. BBB deljns, deﬁ(lmme)iivyrﬂtﬂnda@pﬁ@cpﬂblsl@ aggays. tsuelt esbindipget annexin V,

oSBT LRRY, ) SHTRRLE 150 SR RAREBS3 ARG, Plmensin,

and/or formation of membrane vesicles (called apoptotic bodies).

The term "antibody" herein is used in the broadest sense and specifically covers
monoclonal antibodies, polyclonal antibodies, multispecific antibodies (e.g. bispecific
antibodies) formed from at least two intact antibodies, and antibody fragments so long as they
exhibit the desired biological activity.

"Antibody fragments" comprise a portion of an intact antibody, preferably comprising
the antigen binding region thereof. Examples of antibody fragments include Fab, Fab', F(ab'),,
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vari abl e domains as well as an Fc region. "Native
anti bodi es" are usually heterotetraneric gl ycoproteins
w@hooalen9v9 150, 000 dal t ons, conposed of two i dePCT/U82004/040949

light (L) chains and two identical heavy (H) chains.

Each light chain is linked to a heavy chain by one

coval ent disulfide bond, while the nunber of disulfide
multlshedifig estibodies dsrnaetdofingn thébdiydvagmehtsi ns of di f f erent

i munogl obul in isotypes. Each hgavy and |ight. chain ..

al E¢f the BURDagRIDSFay, 28 Macy aPH‘??‘Q% O TR SHEheavy and light

. IQQE i.n has at one end a vari abl e
Vanag’gérrm nﬁ?sv%%?%{’%e%ﬁ%‘%g@’ha nunber of constant domains.
Eatativieghtibedied" nrdrasially Wetetoiditametiorghycopeiteionef godt (301000
and a constant domain_at its, qther. end;, the cons

( . tant. .

deltcsrrarnrposed ohEvY jdgnacal Haht(L) €hain] Gy O dieticaheary () chains. Each
. ..const.a [ Vv j :
i AR D3R & PSRk 18] AouBRELLAG il e mmro
disulie liakhges don® nefg thbaedvgayyins bidifferdiaitinonbglobdin isatypes. Each
heavygu At SHE A5give TERERTY GBI N AR PrigBte Pach heavy chain
ea e

omai ns, _Th rm: varyahle’ .
s J3FRLR I O 95 Db B RS ot O Elontit mach g
chai® KhLNGdri8leydonikis eCeiR e (RPPad vdnktaniddoesaia atlitasthermddthe

in the binding and speC|f|C|t%&of each particu] ar

consgamt ilpywain of dhe light chainds digngd wathiihe Bt corsiay dpmapff the heavy chain,
o SRS R Sh8 PRI AUAR Bt oy o
Partichifa® 8mERUERIWeSidG& dreGelivipe ty/ forincddl ifterfags Botsetiothk light chain and

the |ight chain and the heavy chain variable donains.
heavptebampiadable ghinginsonser ved portions of variabl e domai ns

are.called the frane Kk ' ( T i .
clora ol AL R RS HsafeP Bt Rtinns SEK AR Somains
diffdr@uten§itisty in %q?eﬁ& ASRRtdnIBodledariiheetsedan thebindin and specificity of

connected by three hypervariable regions, which form
eacH moipenlaantieedyi foyits padicilar gvigenc Hgg@veproﬂwj‘/ﬁgalﬂgm isgpt evenly

s ORI MBSl IR RS0 0 s emens

callddypeRdriatib tdpid®ofyRany ﬁglﬁt&:lhhﬁ an@ ghOnGvY Chiih tvAgatdé B@nains. The
chain, contribute to the formati on of the

mora highiyeenisirmiet] peytiens ef vatiablsdopwinisase ¢alled thafamewprkgpgions (FRs).
S of t ei f l.ogi_cal . t

he S5 FE A b R PAAREIEF ol P 3 pp ety

adofteR 4 feh et RtioNonn@8d by thrddeypepnsibbleireglomRinhich form loops

are not involved directly in binding an antibody to an
conmaetingengd ibsimesasebforming nasiaf, b Petheet stiugivee.i Bhaslypsiiagable

.as partigipati f the.antibody.in anti e nt
resiay P el e SRiddp ey Aelee Bkl BRls Y RAR LR
hyp&%@aéa% {e@'oﬂs SoROMS 0Bl bEAR-RhRbuRdto$hé formafeh 8f the antigen-binding
residual " Fc" fragnent, whose nane reflects its

site abantitioylies (see riatan bl dlz eSageerdics gf Proeains of Imnearotaginal Interest, 5th Ed.
ields an F(

Pub}/ic Health Serv1ce,ale at)loznal Institutes of Health, Bethesda, MD. (1991)). The constant
domains are not involved directly in binding an antibody to an antigen, but exhibit various
effector functions, such as participation of the antibody in antibody dependent cellular

cytotoxicity (ADCC).
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fragnent that has two antigen-binding sites and is
still capable of cross-linking antigen. "Fv" is the
worzsenyant i body fragnment which contains a coPgi/E8m04/040949

antigen-recognition and antigen-binding site. This
regi on consists of a diner of one heavy chain and one
l'ight chain variable domain in tight, non-coval ent

calleds'Fals| @idnoents, bichi with a singlesantiged-bipdiret sitenartdreatesidhal "Fc" fragment,
t hree hypervari able regi ons of_each variable d i .

whopemasaestlogts 1 bl 5 hzegeadiby: ﬁ@tﬁﬁa@éﬂg y<3diean F(ab),
sur il R i 1o8e1ifkiNg antigen.

trog P by iamyte SR anlPR, o RECRHAL o SliRkifs antigen
spegi'fik ¢hd didiuinhetibody fiagyent Maelv@mntaigyecomplsieragligen-recognition
variable domain (or half of an Fv conpri si ngd%gl y )

and aniigen-biydieg siter | TABY weBgoBsists 9p 8 dimerotfone hedympirapd)one light
.has .the.ability 0 re ' ping . ant.q .

chaig v A Ringh fghenO PRl GeBRih N 1 b8 SBpfimration that the

threShjrvaHaBleralohy GREaEN arlbiOdsnsth itesict toelefion si antigen-binding site
domai n of the | ight chain and the first constant

on thiosvedane oXIHe V0¥, difmer-Healleptivelni the sixdiypervanghleragiongicppier antigen-

. from Fab. fragment.s by ihe addition of a. '
vindife Fretciy KR SOuiah oG S et Sloe R e oran Py
com'gﬁﬁhg ShRGnRE Ay MrvAFRIbE: 10¥Rhe kfRHid fop Bh hitezeaNhisthe ybility to
inge réegion. Fab'-SH is the designation herein for

recoBaiad and inid @htigdne alfhosighiahe lovessiaffind ysthamthetentiredunding site.

donmi ear at .least .one fre iol.gr 14; p

an tfi%ﬁ %'3‘9 %@g@aﬁteqlﬁoscoghnbﬁntﬁg FPV?%% Egms gb%%c!eg élggé &%Iar? %nsd the first
cons¥nt [@BRaid (CAGITRF R Hb £ bhal@Veat efité i fférTRsin Feb Hagfents by the

them O her chem cal couplings of antibody fragnments . .
additioe ofih $ow kestlnes atThecarbxphtermaings asthe d_;tpa\gmhagb@Hg glomain including

I mmunog| obul.i ns) from vertebrat eci e . .
one RS P i b O M G 2 D BB B i o
Fab'KARRAH #k cféné ARIRIAE(s] b the R8SRsht ABmalS bask 41 GeadCorit free thiol group.
sequences of their constant domains. Dependi ng on the

F(attyyamidboslyifchemerisenigmally weheprodnendasaite ablad' Grgmprtp pvhich have

. heavy. chains, anti ies can.be assigped..t i.ffer
hings, stvines D Epehae Uihpehoson Copaes SPEbfy HabhEls e ato
kno@ft i bodies: IgA 1gD, IgE 19gG and IgM and several

of these may be further divided into subcl asses

(i Stey'fight)chaims'yof antig@ies (ip@Rnoptpbsling) gem anyyysrtelrae species can be

.1 gA2. The_ heavy-chain nst a onai t hat r Qn
s b e PSP EERE i 2D P 2mR 0580n e
amifio g&d s€uen@Rf Meir’ ®ARGELIdoYRis. The subunit structures

and t hree-di nensional configurations of different

c| @epesdiog oh hreamaigb abid|sequenas ef the lchndtant Wamain of their heavy chains,
2Siongl e-chai,n Ev" or "scEv" anti body.fragnents .

antipesfig faaderaptsnad ty aitfgpt htegend R S E Bﬁw ket iptact

ant1% g€ Iggﬁg%)é%a]igr%, Quthﬁ 38U andseRedl HOthBsRRAYREREThE divided into

ain. e Fvenabl es the scFv to formthe
subslesby @sbtgies)) etoy1gGt,deGantgGie igGh, gk rapd IEAR. Ahe bedvgwehein constant
scFv_see ) T
domains that correspond to the different classes of antibodies are called o, 0, €, v, and W,
respectively. The subunit structures and three-dimensional configurations of different classes
of immunoglobulins are well known.
"Single-chain Fv" or "scFv" antibody fragments comprise the Vi and V; domains of

antibody, wherein these domains are present in a single polypeptide chain. Preferably, the Fv

10
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Pl uckt hun in The Pharmacol ogy of Mnocl onal
Anti bodi es, vol. 113, Rosenburg and More eds.,
weprosngeee Ver |l ag, New York, pp. 269-315 (1994)PCT82004/040949
term "di abodi es” refers to snmall antibody fragnents
with two antigen-binding sites, which fragnents
conprise a heavy-chain variable domain (VH) connected
enable3 the bdRyth Cha the\dasiredlstracitiontr antjyéh)binding.hBorsaregiew of scFv see

BT A Tt BN i
eds., é-ltn gr-ﬁgggr%ﬁwqm bﬁgi%grgglérﬁsg%e forced to pair with

np ary anot’her chain and create
t Wha RringRliabotiies Rgrsio ssall dditibbdyl fragmarite withgooidadgen-binding
nore fully in, for exanple, EP 404,097, WD 93/11161; ..
sitesawhiichdtagmegtsr copriae 2 hegvyechaiggyariabledomaisty ) \9gppected to a light-

.90: 6444-6448 (199 e t Y na ' " .
chaif SR oA S aPat B PP EREE G PP L ARG Her hat i
too SHORUb allbRHaRfngHebsdcathd BVd JorRanDGE iRGdmeantinpheidemains are forced

i.e., the'individual antibodies conprising the

to paiopith dhe ermplementasriomeins ofpapber dhapand aeals o apigeahinding sites.

. .except for .possible.vari.ants a [ durA . .
Diati 5 bl SR BR e NG FomaRl PR TBZi O 9 116 gnd Hollinger
et aldVBE ey ARRH.NSi LS O064ucaUB o993 IOUNt S. | n contrast

to polyclonal antibody preparations which typically

i ndhhe dendinidracknal awbdéd disasedhereintrelgraiganmatibody obtained from a

i fferent det I nants (epitopes), each I . -
popUlR G TR PR AEP LR gt OOCR ) it e s B R HHp iy comrising
the ﬂrﬁﬁla@iﬁhia&eﬁenﬁ@l AR tHeQaib pitorse) e€debt ﬁ)irEMssiBlB Qariants that

nocl onal anti bodies are advantageous in that they )
arisedwingroduciion o thednénpclomhkbantibady, n‘,ggh variAniseenerpHE being present in

. hodi fier "nmonoclonal",indicates the character of
mingAT Gy 1SRRG TOBE LR P Ry PP R L g ol Thctude
diffHORABPEANSIRRRA AhinONifibreANddt&iadh8Ss (epRopdsy eaet mbRoddenal

construed as requiring production of the antibody by

antilaovly ip direétedibgainshe singls. defeominaphemp the antipen. nlpraddition 4 their
aptjbqgdies to b ed. i n_accordance. w.th.the pres .
spec b oo B LR by G G PP gninated by

othe Efffuh DL Rhs KPR Rbdifler Bhond¥indl"eindié@s AR harh8iZPdE thefntibody as
may be Tade by reconbi nant DNA net hods (see,

¢ >, €.09.,
beinlg.dBtaiial feorn aobstantBilg he@ppencPhepombaivnl cdpatibodies, and is not to be

e T e
A AU LBl 5l o

the nyhmidomanadthad fiisb deticabedHsr Bollesgredi Nateae,| 356i4981(LYE), or may be
"chinmeric" antibodies, (i muno Lin i L.ch "

mads G PRSP AN G RSP £1 Phi AR RR: PE10GERy /T monoclonal

T YOURA ERnt Mt SROBEH N brHRAURMEABe telhniques described
S T S S e
in Clackson ef al., Nature, 352:624-628 (1991) and Marks et al., J. Mol. Biol., 222:581-597
(1991), for example.

The monoclonal antibodies herein specifically include "chimeric" antibodies

(immunoglobulins) in which a portion of the heavy and/or light chain is identical with or

homologous to corresponding sequences in antibodies derived from a particular species or

belonging to a particular antibody class or subclass, while the remainder of the chain(s) is

11
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bel onging to a particular antibody class or subcl ass,

whil e the remai nder of the chain(s) isspecies or
whedosngiony t o anot her anti body class or subcl aBST/USZ04/040949

wel | as fragnments of such antibodies, so |ong as they

exhibit the desired biological activity (U S. Patent

No. 4, 816,567; Mrrison etal, Proc. Natl. Acad. Sd.

specielSéy bedngdBbt HdBier ailigAly klasChi subciass, anwiel ad ifi@gments of such
interest herein include "primatized" antihodies .

antibegieprsp d9neasthey ekt Mo AR Canthily ﬁ@oss BeicaNa<H816,567;
derived frog npn--h rd . L&k antibodies of

vorfGhel5E SR RO R S e R o

interéd HefHMRAB A AStiARtizdde @htibodés goameismhg(Valablaidofain antigen-binding
5,693, 780). "Humani zed" fornms of non-human {e.g.,

sequenses derjvedrirarp e dioadiuamag pEMaRe g Qlf Y erhiMogkey, giich as baboon,

e R ) BG5S DR T o, 5.9 750

ant i bodi es are human i rmmunogl obul i ns (reci pi ent
anti body) in which residues froma_hypervari abl e

r etfifemanifed"fermseef noindrimasy (e gr. spiined anRpdicssreichimerie gpfibodies

a hyper.vari.abl e regi on.@f a non- ¢ L.es. (
i RS0 8 B Sy B BRG0P most
humMikdBdRibbas A& Huendeshneglosiiss (rédibibit antibbdy)iil whichndsidues
capacity. In sonme instances, framework regi on (FR)

fromradlsypduasiablie regien hiithemedipranirisereptased hy sestducs foaceynsyvariable
.coryespandi ng non- human residues, _Furt her .

reg‘%ﬁfrﬂ%’éﬂ"‘%"?ﬂ TPEES? Eﬁ’?%@“@%ﬁrs!us 02388 |{1£c1ﬁ’1 ge[iﬁ{aﬁlg{ or aopuman

prim%thagg%;’[ﬂe BEsitel 8pé @il BffnitRindRapdCigl Ih Borhd Bisthabayl framework

ant i . These nodifications are nmade to further
regiane(FiR) eesidites b6 the verdhdmmumeglohilin ateaepipcedityecomgmandinggon-human

. [ il ' ially all. .
i P bR B8 30 St g 8 gy i

recigiént SHRSSBMVriiR klYddhbt atfbolifieTHesR @ioGRfiéAdh S aleaffife to further refine
correspond to those of a non-human i munogl obulin and

antitaidly perfosuist aht geeta), the hursnizddeantiReduwéll eorpREseubgiantially all of at

human j nmu obul i.n.sequence XGe for FR.
a0 detUg e WEHTCRhon e Ry g
hypé?%amﬁbb%s &rRpdid tb ERERE b 86n-Alimaf @%tnuRo@ebilirmdaill @n

I mmunogl obul i n constant region, typically that of a
substuntiaity alimfithediRsu¢ those ¢ hnpan inemurielehiulia sequeacg gxeapt for FR

e St SSAAE TR LTSl AT e s
a poﬁL&U(ﬁ{an i%o gl%bﬁl%g cotdBint AZRA) t}gfd&ﬁytﬂ?& @F a human immunoglobulin.

yperva region” when used herein refers to the
For Amhendasaily sece®induiesiloNasme adt:FBHAEYS (K986} Rigchmann et al., Nature

responsi bl e far_antigen-bindi ng... The habl e
332 E3RaN (e LstlrCler 404 O rpRLPinteds T30k L2F
n C . .” . H n n Ial{flﬁlog .d .d f
TSP, e A Aot Bt GO g rsidu o
an ahtilgidly veltielh Arevespoatible fdoamigan-bindliigl - BE Hypkjvarisgle r@don comprises
(H2) ;and 95-102 (H3) .in the geav . chai n. vgri%ﬁ,, d
amigioeead FRsideas Fomet cgmpl%%aﬁaéﬁz SleHNBYE O Obf (e.g. residues

! oy ! Rk 158t PRV hGaUTE abihBinS8H 81 38 (1), 50-
2B (&) pERER7 T iRl i RARNARaTE bl (D)
65 (H2) and 95-102 (H3) in the heavy chain variable domain; Kabat et al., Sequences of
Proteins of Immunological Interest, 5th Ed. Public Health Service, National Institutes of

Health, Bethesda, MD. (1991)) and/or those residues from a “hypervariable loop” (e.g.
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Heal t h, Bet hesda, MD. (1991)) and/or those residues
froma "hypervariable | oop" {e.g.(H), 53-55 (H2) and
wW@®200304099H3) i n the heavy chain vari abl e domai PCT/US2004/040949
Chothia and Lesk J. M. Biol. 196:901-917 (1987)).
"Framewor k" or "FR' residues are those variable domain
resi dues other than the hypervari abl e regi on residues
(H1)as358 (ER nardied6- ned(HBia i lesvpfhaamvartabdth demaihj Chothiaradd Lesk J.
the CD20 anti %en include: "C2B8  which is now cal | sfi .
Mol Fipk 4363891 CRSTOXARraoyeorl (15 PRy &rtidigs argthosgvapighle domain
. £XPr ' ' d 4 the
resi QR PR SR IPRBIR NS sl A RREEROT, e e
" YER@nples of dibotlissmhidh Hindi et GIDZ0 #tfgeh indlude: ((OSBPatvhith is now
7 137, expressly incorporated herein

No. 5,736, Qy. .
callqdé‘Bétm@m@)”;(“]H]}UﬁﬁéN@’@;ﬁ S Pafent Ngy 343 137, eypressly incorporated herein

"TOSi t| h, " ' L el Bvy & "
by rofdBiey 8 Pflom 198 1B 2R A By gk voms or
“Thrit@fbh PR Btan BEEXARIING (UL RSieitaN& s, 73601 375 effdbssh2ihcorporated
expressly incorporated herein by ref,erence%;g muri ne )
hereindysorsfesensr); amirinedai2a fRE" alspalied ‘drosgpmomrbg @ptionally labeled with

o RN St BB RSB e s o o

5,59'5'529,%§%élyﬂ?&’dd§[57tﬁat%ﬂe@ﬁﬂbyﬁfbifdfa{de}; ndibffheanbhdeishal fhdbody “1F5"
Patent No. 5,677,180, expressly incorporated herein b

(Pressoft of. dilew) 69(RuH%hd et 98Hrandy ifvmenone patckesh g humanized 1F5

BB o ot CE Qe REBE0 S oM o S o7
anti‘t;_l\gué'y%s Phddnk N 6,677 Q8D L RBreks il @icdFIor @@ hereRUsORYdrénce); humanized

ypi ng Wor kshop (\ial entine et al, In; Leukocyte Typing
207} iMeMEM 2 &snmabdDenmark ) AVEGB dAplipd m@ui/ay Eppliign); and

ook 1 A TS B FUREDRR S8 e

L B WO IERBH ¢V RIRAtineAdd l. DR Y euliok: ngQHI(NEMItRR], Ed., p.
em%gto antigen andﬁ esi gnated " C2B8" |%QILYJ? Pat ent No.

440 )86 WBiversgy Press §1987)ncor por at ed herein by reference,

T AP o
chimeMe TR eithngdd/moh &l Ha$ adithod dirBtad hgamikt HXOUY2@hntigen and

anti body fragment conprising the variable light
desigmaterb@2B8" in US Patent No. 5,736,137, expressly incorporated herein by reference,

. Dl PSSL SASV! | TCRASSS PKPLI YAPSNL
inc i SR S RSB | a1 CPE BP I VOUNEENUPTF GOGTKVE! KR
( S’i_@réllzgfd}‘%% 884 h¥R, abiBali SRV PEERENME8n intact antibody or
EVQLVESGGEGEL uIEIBSL RLSCAASGYTFTSYNVHWRQAPGKGLEWGAI YPG
antibé@y fragment comprising the variable light sequence:

RN TOSs ks By THICRASSEVS AW Y P RAPRE T s

ASGVPSRFSGSGSGTDFTLTISSLQPEDFATYYCQQWSFNPPTFGQGTKVEIKR (SEQ

ID NO:1); and variable heavy sequence:
EVQLVESGGGLVQPGGSLRLSCAASGYTFTSYNMHWVRQAPGKGLEWVGAIYPGNG
DTSYNQKFKGRFTISVDKSKNTLYLQMNSLRAEDTAVYYCARVVYYSNSYWYFDV
WGQGTLVTVSS (SEQ ID NO: 2)

Where the humanized 2H?7 antibody is an intact antibody, preferably it comprises the

light chain amino acid sequence:
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Where the humani zed 2H7 anti body is an intact
anti body, preferably it conprises the light chain
W@ Pi0s06e@ed d PCT/US2004/040949

sequence: SRFSGSGSGTDFTLTI SSLQPEDFATYYCQOWSFNPPTFGQGTKV
El KRTVAAPSVFI FP

PSDEQLKSGTASWCL L NNFYPREAKVOQAKVDNAL QSGNSOESVTEODSKDSTYS
SRFS(S GIGTDBRADYER-ERRREATTRCLE ETSES NI KIGAPSVEIFP

psD R R R A A A RS KT QRS Ty sLs

STLM%KVYACEVTH GLSSPVTKSFNRGEC (SEQ ID NO: 3); and heavy
FT1"SVDKSKNTL YL QUNSL RAEDTAVYYCARWY YSNSYWYFDV

chainV¥ohiod laME\BEABSEK GPSVFPL APSSKSTSGGT AAL GCL VKDYFPEPVTVSWNS

EV QRS QRO RGOS SRR BN QAR P BRI G YPONO

D R S SR Pk BT R AR R D ST

WGOWPLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALT
SGVEHFPAVT OSSOLT ST SSAAVE Sesf P TR SR Vi VPR sepk
THT@?@%@%%@@@WM@WW
GVERRYA RROGS T BSKNEVHHSRVEXCIVE SISYNHEN KIRRKICKYSBIKACRA PIEK TIS
ol ESeese e R e e o
PPV RRBEIT RAACRYDRISHY 3bSoNYiE RDRBNTY TQRSLSLSPGK (SEQ

nan onponent s its natural environnent are
ID N®tgrials which would interfere with diagnostic or

therapeutic uses for the_ antagonist, y incluyde
enptis]ateibronBaCS St 900 SEHRY R POTCI A S Gppatated 2hd or
NONPEQLE! NAGE i I BB IcBRMbSents of it
o GEPRHSORFEPAR R ey, Conariar e ot
natud Yo nRingie naftergdld agvhiveduldintetéire withrigagnbytia dretherepgufic uses
nmet hod, and nost preferably nore than 9%%b

for th@yntagenist.cagmeay ielude epamesthormsnss Andpthe
resi dues. of t ] ' | j ' BEE(1
nom R S5 bl B PRl S LBLAE e ey L SRR 1
prealtd AREOE) by wlihBESaritAshist agdstemetetbynthe drowrp mretithd amdymost
condi tions usi ng Coonassie blue or,_ preferably,
il

preferabllymore g d08eiby esb L5 o 3 drereruiqient toAbald iléaltsg 4 residues of ,
it i .t hi : i | ' .at -
N-teREb AR SRR R SR hefiE tusB L & Spfhinks 885 eciRftator, or (3) o

homBeéncR§ b SBFEPA GEQirdienidutiig ohauiud@rcing ealidtoas using Coomassic blue

ant a:Igonl st will be prepared by at least one .
or, pefieiablye sil veo stai. dpolated aptageripirincladesdhe,antagopisy ipf within
tient.. "Trea t"or 1 ' . ¢ will
Bl e 50t O B SARvionmentvi
not be present. Ordinarily, however, isolated antagonist will be prepared by at least one

Q{e\{\rﬁaigg(%s’ or

purification step.

A "patient" herein is a human patient.

"Treatment" refers to both therapeutic treatment and prophylactic or preventative
measures. Those in need of treatment include those already with the disorder as well as those
in which the disorder is to be prevented. Hence, the mammal may have been diagnosed as

having the disorder or may be predisposed or susceptible to the disorder.
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nmeasures. Those in need of treatnent include those
already with the disorder as well as those in which
w0 b@sde®er der is to be prevented. Hence, the neerrEb2008§40949
have been di agnosed as having the disorder or nmay be
predi sposed or susceptible to the disorder.effective
for preventing, ameliorating or treating the disorder
effeciive fypu estvienting, Tineliorsting vt realing shgdiserdal pauagiont " as

used herein for adjunct the ragﬁ referi z@_sugﬁf emto
t hehte 5% "IEnWAASEPRIEESIVE 28RS S ORI Y ¢
substg??dggmat B&+8 gﬁé&;r&%to? thaRR B! ithmuid! s9staRfdhd ﬁﬁinﬁ&h@ bemg treated

ubstances suppr ess cyt oki né producti on,
hereifl OWhisagailldirelwle sabyiprces thas sippress cytgleme exqﬁue‘s@l, (glpwnmgulate or

mask the IMHC anti gens of, suc ude
suppressflingntigen newlc%ﬁ% B%ﬂaﬁﬁg?h@%%ﬁnﬁ%msn 2@63@2 o such ageits
inclufi@h: anj\go 6 s&gatute%{}%uﬂ%pﬂﬁieg gg'é)E‘U Sfpaphighy, 6@5 ,077, the disclosure

I 'hcor por at erern rereren nonst er ol daf

of width isiiRédrponaad Meyeisl by cfereNSH r[am)ster(;adaitahtlm;ﬁhanmm‘tory drugs (NSAIDs);
cycl ophospham de; bronocryptin dangzol ; d LPSOglei’l de (which

azathidping eyciamhy aRapidH; Zerpm@@mm}ehgarfa?@ 3%&89@%@ targldehyde (whic

T

for MHICla@68&1s1aRd MHStMgﬁieﬂ& sytidspatin @, Lstbﬂndwt $uch(as ghrcocqrm:ostermds
e.g., prednisone, nethyl prednisol one,

e.g., drsdnivend mdndpredusoions, @%@@@W@SO% @E@@HF’%%&E%})OI
d or ¢ytokine receptor
subcgté? ! oxx gxyg g‘”;if)r 1ing! uéLﬁf%&ﬁ%\ﬁlﬁé g@l?urloﬁflb@'& % 0 g?lt ki pt

Ine’ recepto agoni sts inclu

antagdlists inBh@ire@hdAn@rferonPy, -Bf or -ecatibbiesliaat-tumnt necmsmfactor-
necrosi s factoranti bodies (infliximb or, adali nunab)

antibadies (mﬁlﬂamﬁhﬁmfl?élﬁ‘é@iafb)@é’@awef épmunoghesin. (plapgreept), ahti-tumor

necr nec{aﬁtg)a-% agl?'gﬂ% rall{lfa I}‘tﬁﬁgﬂéﬂlg 2 ggﬁ@é&gén%}fdb%ge[ﬂki chgptor antibodies;

anti-BRALT AftdodicdThéloeik @ati-CITl alkhidragtialiD] 8 Liblbodiesnahti-L3T4 antibodies;
anti - CD18 antlbodles anti -L3T4 anti bodi es;
heteﬂwmu@ aldgb@@mﬁﬁﬁ %lqbﬁbhdza}’ﬂé a@‘ﬂtﬂﬁ‘éﬂsr Pe %%Y gnti-CD3 or anti-

r abI
CD4Z(EI{) bé)§ies tPélg t%?lé%m%% g?l%%‘%h%ng@ﬁ(n%@ﬁwgl 90/08187
publﬁﬁéﬁims@w s&@ﬁt@ﬁﬂaage DGH-B sheptotbrsE RNA st DA fiohnths épst
; streptodornase; RNA or DNA fromthe host

FKSG«H%M%@, deanaspergeatiny speryaias Treellregsaioy 6 phenes by 5. Pat. No.

Coh t h P,
5 ESSEEHL SRR ol (oAl Moo Spf 280y v
90/1436); ﬁ:t%m(a%%é{me L3R 9@2%19@%& WIEOR 1 1 3%xtandl e, ccboeptor
482 (1989 and WO 91/01133); and T cell receptor

antitaxdidsI{BHi348, IOE]:SUSh@S To@B9.such as T10B9. The term
ot OXi ent used in r
¢ e e Gy B a5 TR DRGSRl A RIS provents

the tﬁﬁ‘é’tﬁ%sof‘é@ﬁs; 54084 Qs tlesiflchisn off Balst qfhmt¢rﬁ1 is nitemitddo irelude
I ncl ude radi oacti ve |soto 1125,

radiot@iiye Rowps (oo 265 14T 83 Y pRe 1 KAy Sralnb B hed idipactive
iSOt(Iglsﬁg}:% o %?&H%%@g {gtg)é er aﬁiu%l?scsu% %Qtsr%all m%‘fiectuf)extoglis or

enzymatically active toxins of bacterial, fungal, plant or animal origin, or fragments thereof.

A "chemotherapeutic agent" is a chemical compound useful in the treatment of cancer.
Examples of chemotherapeutic agents include alkylating agents such as thiotepa and

cyclosphosphamide (CYTOXANT™); alkyl sulfonates such as busulfan, improsulfan and
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enzymatically active toxins of bacterial, fungal,
pl ant or aninmal origin, or fragnents thereof. A
w0 elveneober apeuti c agent™ is a chem cal conpourdI/uS®Hu040949
in the treatnment of cancer. Exanples of
chenot herapeuti ¢ agents include al kyl ati ng agents such
as thiotepa and cycl osph mﬁham de (CYTOXAN(tmM)); al kyl
ethylenitfinssaind snthylhmelamines ddtading Alistapsine.friethylenemelamine,

metyiﬁ?%;@{%h&?gﬁ" e{j %“ébﬁ?@@@%s | %{Hdﬁ%ﬁd Iu!l’]r?lletﬂdfopcgnelamlne' nitrogen

mustgurdg gl{l&ﬂ a%rkﬁz& OSPRAL. @fﬂo%ghﬁzﬁﬁ@ Chylbprsibhiafe Oe“sﬁﬁﬁﬁétﬁfﬁ fesfamide,
ol omél'am n ni trogen nustards such

mechlbrethaniiig) mdchlo@«hhzﬁnma phaiz |hyéroch]mulde,phdpb;ﬂanmm@emb1chm

est ranust.i ne, |fosfan1de mec Iorg@?an1n h ”
phengieninco Predpamystiae.draferdamifler waril BPistLd: tizesyHesp gpeh as carmustine,
novenbi
chlorto?otpgl fg)ﬁérgustl%gflgﬁﬁ%ﬁﬁé Hﬁnusgﬁl@ %ﬁl%%ﬁ?g glgtﬂ%lg'g%s sglgh as
aclachfnigssisi Ainosicly, aatbtaasicin, afatring) dldonycidspeastnomysin,
ni mustine, raninustine; antibiotjcs such as
calichesnaiging erglaiciis CATHRRQTRAYSIH) &?ﬁln%’gt I, shrpmIomy s adastipprayein,

daungg,&)}ﬁn%((cci%tqoguwgl%ckldq NV hzgcf-LCIﬁJrf E&ﬁ@'ﬂo‘ibﬂm&ﬁfe@%&bﬁ esorubicin,

¢carzinophi rono

idarash, | AN Edriycitl Rbifah s idycosieholic bcbld I m),galamycm ohvomycms
6- di azo- 5- 0Xo- L- nor | euci ne, doxorub|C|n epi r ubi ci
peplemypeintpotiitemycin puwcm, qﬁ@lﬁ@éﬂnoﬁ?ﬂenwwmn SHERiPRISHE, stteptozocin,

ophenolic_acid }

tube{%(g?,o ex 6161f>§tafr1% rﬁ%%?)rl]&ma%ln%et%bmg }1% me.thotrexate and 5

ﬂuox’bﬁfit@ﬂ 'GQJFU) nfoh%tabﬂ%@mg@ésl sich 8¢ d@i@p&i}mg)mﬂthotrm qxtedoptpnn
ubeni mex, “zinostatin, zorubicin; anti-netabolites such

trimeteexptst hetnesvatogs aneh &-(udptabrsyp ARqreanienuppy, thiaglipne, aguamne

| o such_as t
e
dldef)iﬁﬁlﬁhﬁsbﬂ&ﬁﬂuﬁdlﬁsréh@ﬁ&m floguridihé,a@FPr andeogens such as calusterone,

Hi oguani ne; pyrim di ne anal ogs such as anci t abi_ne,
dronmsamplqnd iprepioBite gRitioRianelemepiippBRE testelgqtones BRiiradrenals such as

amlrfqggﬁﬂ T h,grhﬂgt%?nlg)%téﬁ% Ifgll Deid ?&ﬂ)ﬁ)&fﬁh%p ]L,lﬂ:ﬁ as frolinic acid;

gens such as cal usterone,

acegi’art&rsa ard%?@ds@ﬁﬁnme@wc@aae -amifpletilast acio) amemeihd; ‘bemaaueu
testol ac anti-adrenal s such as am nogl utethimd

bisantrenst amxaxatm Jefiofonine; dﬂ@?‘FOéClﬁ%lddazﬁ‘@}jméfﬁ fomaithing; @Hlpé@mm acetate;

eto g{ﬂﬂ(# Sp- a]? I}:Fg@ g%cf gx aLon geél}l%%% qg% r 5 b i % gugelzXﬁ@ %1%%antrone

mo maﬁﬂtﬁlﬁﬁ&nee?élﬁéﬁéﬁﬁ{ 9heri$ﬁ{e@f;ﬂfﬁlnﬂﬁcmﬂpcfd‘b@bjdhhi&emd 2-
d| azl quone; fornithine, elli ptini um acet at e;

ethyBtydgizide] pirocarhbiine; R YK @y rarexanpysigas g SBEOS@ARIR, fenuazonic acid;
. Loni d n1to ant.r.

trlaqlﬂqo:ng ng U%&‘Fg ﬁ'ly?%ﬁlnﬁ,hlgﬁg vu%lpelgi’rng,r ua%}a%%%ms 'mannomustine;
mltog%%gﬁi% hb184461; 3GjoBrontan; Shdrddined babirdeide Praeal yaciclophosphamide;

Y: razoxane, sizofran; spirogermani un tenuazonic
thiotpi;daxdids, azi. ganma‘,el or AXOL@ Bristple Miyersaiquitix (ng,qogggyngnnceton NI)

and %f%%&g m‘%gpﬂ,wﬁgg]?% 5 cplg%qﬁa:%ﬁonyngs%z}e bhlorambucﬂ

d @hzﬁ h 1
gem?ft%gh% g@ 'ﬂﬂg nﬁ{aec rohy to?ﬂﬁ#ﬁxﬁt&?ﬁ%&m& Iﬁlg?%llhh Werﬂgs such as cisplatin

and &bbﬂbﬁ@mmbhgtyne Blatllnumt eiopodildg (VP-16); ifosfamide; mitomycin C;

mitoxantrone; vincristine; vinorelbine; navelbine; novantrone; teniposide; daunomycin;

aminopterin; xeloda; ibandronate; CPT-11; topoisomerase inhibitor RF'S 2000;
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and doxetaxel (TAXOTERE(r), Rhdne-Poul enc Rorer,
Ant ony, France); chloranbucil; gentitabine;
W@2a0kioegeani ne; nercapt opuri ne; net hotrexat e; PCHUS004040949
anal ogs such as cisplatin and carbopl ati n;
vinbl astine; platinum etoposide (VP-16); ifosfam de;
m tonycin C, mtoxantrone; vincristine; vinorelbine;
pharmaceatibillyejcceptatia saltsnmldst ca'rdepam\d:@ of d@mﬁm gbove. Also included in
at e;

ami nopterin;  xel od
this @éﬁ&@@ﬁ%ﬁlﬁgbommaﬁ%&earsaf%fgc ‘Gdﬁg‘ﬂ e il pegpqng action on
fardoigt
RT3k R, O QR 0 e e
inhibatirigd 4(B)Bfrﬂidaﬁdlegag€hyﬂﬁndyhm’(oxa&n trioxifemy kenxefene, IiAhi7Bi 8,
hor none action on tunors such as anti - ens

onapi e AP PR ces LIRS GO AT R Ao & 0T A gt atemide,
5 |
blcaltl?i 1& ﬁél%golidﬁf\?é%r%(dl esg%ﬁﬁl@?ﬁéﬁgy&gﬁ&é%w tatb%‘salts acids or

denvhﬁ{r@mﬁaﬁpefﬂié&besé on); and anti-androgens such as
fiutam de, nllu}am de, bical utam de, 5J[eeu prol i de, and
goEhke ermricytakiae isargeaedtiers 4 Rroigmsdpreatstidyonp cel population

whlcg%;f c%ké)n:%)gge cel\f gé 1n¥e?§elﬂlflar§ﬁléﬁlé%{»rst IE?{ ?R% of sJéTﬁecggcgcér?s

eneric term erns re

ympRORine hrhori@ﬁﬁiéls %ﬂ@ﬁdﬂ!@h@lfpoaﬁiepﬁﬂe Mmtdmeai Ineluldedasmong the
intercel lular nediators, Exanpl es. of such cyt oki
cytokines 4tg gysivehihaesoneriyel ks heman giewth harqneoanethiony human growth

hom&n zﬁpq&%/de hongﬂ’l %%oné Y%ggldwgﬁé Q%‘Bgﬁtng kﬁﬁﬁﬁl Pfotmsulin;

relaxl}h TPRb R R |g1}}&blgi@[bn§4 h@r\fﬁdileh QiR dolliakcktirniting Ionowd(FSH),
hornone; parathyroi d hornone; thyroxine; |nsuI|n

thyrgsd simulating homena,(LALD. mnérl@qewmg mRassEBY-dieratiowRp e actor;

ﬁbrozyrqsﬁ%rpgrtﬂf ﬁiﬁ *gérﬁ{?ﬁén, ( %ap%c{;%fgﬁﬁgﬁoﬁ g%%m %Perér% QY fhd -B;

mullbdd-inhiERaE sbs@heaibuka séidotrbpibraasicasd peptide; hnmam; actjvin;
prol actin; placental |actogen; tunor necrosis factor-a
vascalatlendothatia] gremitla factostintagrinnigranbrnoigind TP resve growth factors such

o SRR RBRTTR IR GRSTEIN i FJ DGR BT
TGE 1ﬁ§{ﬁﬁ’1ﬂgteaérbﬂ'ﬂ{ B aR®!TY @r@h@pbietih dBPOY;osteoiiduative factors;
-b; platelet-growth factor; transform ng

interfaransorush 63 B ferenreh-fh end eF-colamystimatating f?‘ﬁ@@ g(CﬁFw. sKeh as

macygagg géﬁ Mé%]!?)f, %ga?lgpgyteq %cg rl%%g%-%ﬁ%dl\%—@f’) and granulocyte-CSF

- (G 1eak: fuch DU -1 IIL-1 &AL YL, (] |s-5,10-6, Ac7oMs8, IL-9,
(@ ds"g%gﬁ seuchsggds)magr ophaggIL-CSF (MCSF;; J

IL—l(q,erlﬂ doyitpa tmmropbmgle feom U RCENF-@ g ENF-B; and other polypeptlde

e
frorri[ Yl ddur s ok Hoiﬂrec&rhbﬂa@nt delt chfrire@nt BB giBAB REVSequivalents of
actor such as TNF- or TNF- b; and ot her polypeptide

therfaa&eee@enwacﬂyudmﬂg LIF and kit ligand (KL). As used
her ei t oki i ncl ud t I
FrORENERCAT T T p—
of a Bh@hROLGRbHY a8l stbst &b R i L1EsSey@dtoxic to tumor cells compared to the

parent drug and is capable of being enzymatically activated or converted into the more active

=

parent form. See, e.g., Wilman, "Prodrugs in Cancer Chemotherapy" Biochemical Society

Transactions, 14, pp. 375-382, 615th Meeting Belfast (1986) and Stella ez al., "Prodrugs: A

17



10

15

20

25

30

the native sequence cytokines. The term "prodrug" as

used in this application refers to a precursor or
walersweddyve form of a pharmaceutically active BUDESHNQ@10949

that is less cytotoxic to tunor cells conpared to the

parent drug and is capable of being enzymatically

activated or converted into the nore active parent

form See, e.g., WIlman, "Prodrugs in Cancer

TR CBL1iveRE! Birbcrdl BREAT96, Bddhardt et al.,
e A T e e R e et et @
(ed.)Ehbp. AU 7-26Py BdihegsPredC1685)c dhe pmdmg@rﬁ this infgnigen mglude it are not
limitga i, phospbatepppETS PRI RIS TR By R g ol e

of . i i nv ion. inel. LB el g
cont%%gégaﬁ(zc%ﬂégbé Eﬁéﬁaﬁmohgh?%ﬁg grroljlg%gs, BL#niA8bclilAbdifidd bRdrugs,
glycéfibahss phgt, - Ronataitgingrpodirugs opSoidlytsebsitetad ni ng

phergrg;&?@%gﬂ¢€(§§;i%g§&§§g}§g gql %ﬁ%lfyﬁs{u@%&@fe&ﬁ@éﬂ%etamide—containing
prodg]iglg a -&1318?0%?%%@5 Ohd gthtgf 9—%U%dﬁlgwr@(ﬁﬁg§ WhitHRah bIE l@&lﬁférted into the

hoxyace e- containing prodrugs or optionally
mor&astickistadc fbedykatatapledof cyintoaicnirngs thatehnibgsierivatized into a
5-f | uor ocyt osi ne. and ot her 5-f|uorOUfidi5e o) odgﬁgi .
prodyig form deinissan duminyeriion ngode. b aseaot limdied jo thgseshgRperapeutic
free dr anpl es of cytotoxic drugs that can be
agenase%sg}gtgellﬂgagg%n?g a pr odrﬁg form for gse in this
| NWer bANmbREaMe; is Auhalihendydhvdliing Beckllso Extimpss include
chenot herapeutic agents descri bed abaqve.

A."B cel
Hodghin] sphiseagsy indheding lvmnbgaw yedomismy Hﬁéglsn@é11$e§$ec&1’lHD); non-

| Y el ' Red . ! L .

i e T

leukEBEH](EDILTI',),ScﬂrMﬁE@ mﬁﬁﬁldczﬁt)e;\ﬂérﬁial (CLIL);airgeel] ésukemlid; plas@@yytoid
| ynphoma; acute | ynpho

cytic leukemia (ALL); chronic .
lymphoephekyyphemas eell lpmphompa S @iV aﬁ?éiﬂfﬁl?homa» multiple
I id | ' : o
T Bk RASEACAS) MR Bt

disofee (1B ); SRalliémtroiy iedtSgloysiiremi{ CNGphoplagheytc lymphoma);
post-transplant |ynphoproliferative disorder (PTLD);

muchsd-aksociated imspheid Hesge @hﬂémﬁhqm%ﬁﬁﬁ S SEAOPEI C
l%ﬁfﬂ%ﬁ@m mucosa- associ ated | ynphoid tissue (MALT)

lymp MInd margi nal zone | ynphoma/ | eukeni a.

NonydrodSddiin s 1ynisae@HMNHhluias bude sot liuited ®, fovk grade/follicular
limted to, low'grade/follicular NHL, relapsed or
NHE gtlapsadmryefiadtory Nntrant fiae lasnergde NelyStagedfAYNHL, chemotherapy

N 1, chenot her istant N X t:] .
s G R bisn P REGPESL S Al A7 RO oot
gracie'ﬁiﬁﬁm&t & 015 Breefl laeh I, aghedivesRHIL A ir@budigg dggressive front-

ynmphoma, aggressive NHL (including aggressive front
line/NHile aiHhggaessivagerpssd INIEL);, BEHpretapsinglafier aHieirpelpajfgiaptplogous stem

cell %rfagls%lan%tio%,e rgﬁ%trgd’e%mtrﬁ)unaogfagtlicolqﬁif’ hi? eg%de lymphoblastic NHL, high

grade small non-cleaved cell NHL, bulky disease NHL, etc.

II. Detecting CD20

This invention provides a method of treating an autoimmune disease where CD20 is
detected in a sample from the patient. According to this method, a biological sample is

obtained from the patient and subjected to an assay to evaluate whether CD20 (protein, DNA,
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cell transplantation, high grade inmunoblastic NHL,

hi gh grade | ynphobl astic NHL, hi gh grade snall
woorsobwaved cell NHL, bul ky di sease NHL, et c.PCT/US2004/040949

Det ecting CD20 This invention provides a nethod of

treating an autoi mune di sease where CD20 i s detected

in a sanple fromthe patient. According to this

net hod, a biol ogical sanple is obtained fromthe

' e SatRHIEC PRGeBlyRhe possaice of (BB OmbRa-peitive B cells
RNA@%;I%{@ p}ot efﬁ%?m\lz) iyg g;i)zse.n% [ _n@t hegb?g?rpl e. pe )
is evRtustbértab ytecttdne fipeB Smecntigin, €igacimadaing Dby Fagmentykereof, is

B cells_i d, d ' f. cell-ft.
conteéwglgf@gﬁwlhg(egé/]%%qugaeﬂegteag%e @%tté%ﬁ :iﬁl- (?Cget?l}lgc be e{h%gorleeg(}r ’treatment

-l Iggp ed. Where CD20 is detected, the patient
w1th|a§2 etéel{r?értg%%%}:{ to be eligible for treatnent with a CD20

aniGIndastbe deB2Rd barvaheudietast mdludingiamumedistachamistry (IHC),
~including_inmmunohi stoc erin' str I , . I nmunost ai ni ng.
lmmaw&ﬁ@%eﬂﬁor%ﬁe?fit\?ﬁ?@ang@ ] so &{Fﬁﬁkw&)‘{‘@mm@taﬁom estern

| | Dl Al B Wt i £ EHE@RYréfBrred
o HORRLEGL A W R R AL bl o568
embdiglest, fethresshedd D2 pioen v dsendsedofsin@@Oantibodedmnother ligand

determ ned using an antibody aor other |igand.that
that bindgitherdte ie e suitable 2ssaformal ereierably. FyRvRAlisiochershy, However,

| nohi s . .
e TR P AT L RN B B 460146770 or s
prodG82A CHIThEandisufaided nmleio hei@HRAGluBingdME ARl RNA in the sample
CD20 nucleic acid, including DNA and RNA in the sanple
testetleag.day, gene grofpeBSE orashernetBodse| SH or ot her met hods.

Vagj ous anti | ] | | - -
covaBlis DbBR L r iR A sGRRB A SqaKa A g, ncuding
for e%%%;ilggbszﬁs& BH7 175 v hOVRR- IV, AR - 182 1,2 7G088 2, 93-1B3, B-Cl1

, B-C or NU- B2, antibodies conmmrerciall
or NE/B2J anbibedies enmmprsiathy javailgblp iiew W&L@r{g}ouﬁﬁ}%%lon&l MEM-97,

| i =
moufie g Re R LRRaRe B oo fi s RRL O ottt BORUSEO), ctc
t eghedidieyi€il Barhplede betadicdedreity istdeeermittedibyrthe sutdinseesedisease of

~of interest. Exenplary sanples for select %d aut 0j ne
interdits Fxemwplary sieplessior seleoted pugEmpnedineee t batesid ipplyde:

synovi al _.bi ops [or £l uid | .1 | ynph node (e.g.
toﬁl%eiumagq)gﬁﬁﬁ%%s _ﬁsg’g%‘?lfﬂ %éﬁ%ﬂxnhﬁlzb?%l%i opsy, peri pheral
bl p@fhis TRAFHIEIRAE. cCRhbillal IPBiBS)de), bereamivew bidgisy, wripheral blood

i nfl"ammat ory bowel di sease - endoscopy sanpl e
mongdawaeaicolds PBMES) est ati on of aut oi mune di sease -

P ket 2R3 ASAAAREERLy BLRA RO L &8y SEhbR

dematologic manifestation of autoimmune disease - punch biopsy, peripheral blood
mononuclear cells (PBMCs), lymph node,

and so on.

The sample may be a frozen, fresh, fixed (e.g. formalin fixed), centrifuged, and/or
embedded (e.g. paraffin embedded) etc.

The vast majority of immunohistochemical procedures employ a cell or tissue fixation
step using formaldehyde or other cross-linking fixatives prior to incubation with primary

antibody. Fixation can be used to retain tissue morphology and prevent degradation of tissue
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and so on. The sanple may be a frozen, fresh, fixed
(e.g. formalin fixed), centrifuged, and/or enbedded
W@ 2009/060999 af f i n enbedded) etc. The vast nmj oriPGT/U8§2004/040949
i mmunohi st ochem cal procedures enploy a cell or tissue
fixation step using formal dehyde or ot her
cross-linking fixatives prior to incubation with
primary anti body. Fixation can be used to retain
antighhsS PH&HOR h&g‘ﬂe%@ﬁpﬁﬁ‘éﬁ W ieMBeakind @asadad piefesf tissue (e.g. human
t1ssueantigens. Fixation may be perfornmed by inmmrersing
biopsiéss free tledfipitive i isofesiratds toeotionige fikingemonditiopssines undes-r
the fixative. It .is desirable to optjmze fixin
over 5P Bk SeF kRl fssus AmgapTeRrRaY SRS RSt At tsoogrect
undefBhiH sk gééfﬂ?d O B86d dnvihk ¥Hdd h&oRAEdr8ss ind@Mndtstochemical
correct under-fixation is to post-fix tissue sections
stainiig. TH eecderckmtipadsan @vatfixdd tiaguéspoithves piraease edviced ppitope retrieval

IR oo S s LR o S hERRASIoR cant
perfol?l%ga hﬁiﬂg g“}tgigrﬁﬁghgg& bFdsbirE %?J)ke@,"ﬂﬁ@abfe%%ﬁieﬂ%ﬁ)cﬁv% or water
reconnended. carn

e perforned-using a m'crowave

bath QVfedT tisPid SBeified; dekaiay erbgehadheeddtd arre paraffirt odoxgredoyith OCT
wat er bath. After tissues are {jxed, ({}algsﬁ may either, .

compsaingd #pe dgaen fos ey thea seationigof afé%{Pe-?fBBe Ssdiég/rm@ésﬁ?ﬁ GHhgpne 2

. fr t Aani C

mlcrgtg)%s?uaé ggo% ;tlér%%er%tg{e, Efglérﬁg%&iﬁﬂﬁsg%g nngé'}g ltﬁ‘:f (frd(g g%ﬁg@ efldetdt at

tempeRAMEs BEUWE)” OMAgitiges idmodaadtivity hesbeamyfotnsl ouie heterpreserved in
cryostat at tenperatures below 0 C. Antigen )

frozanrethenhen parafin-ymhedded dissnos Graresonoln dmutearocheisiy Hagory and
i.n f r I d Y- e I §S

procBe RE R BAANER PRt abeied o ke

ImmiiAgstb&Rm. VBT Moemsl. 8B36a26Mpn, Fl orida (1988); and

Frost, A et al. Appl. Inmunohistoche Mol .. Mor phol . ,
8: B¢ Q@@isse):tlowm%ewtnﬁ@%@é@@%lsgg&? sqrgple may be exposed to a

. L mmunehi st, ' )
R NGS5, ARG B 25 GrRBE A g
sampIBthae bxicsed ® difseeidagnmtibédy ewhich ishiengrally kenjsgatpd ® a

is then exposed to a "secondary anti body" whi cﬁ [
detegsatrle fabel suchan pinyias eg- Follavagndpithy) washiigsters fhe abgl may be

iotin, ..etc. F ' t her washing step, the
dete&g@%(f(:o};%g}g goewgg&(%ﬁ%gg%%%i ng to well known
pr gaees CeR0 iVirne tabRprebeht inthe damplehthepatiast fton whoinethe sample
sanpl e, the patient fromwhomthe sanple was procured..

was peocgredds mbldeg ‘“bbT acandidnteiior dherany wie 2 5320 anfagogiskispsclosed
t i.Si. i i N i- 0t i f
herefio b ReTpHpS S AeREN RE S figend ARaERL IR’ |||

Pr pgfuct ippgaedtiondfaarAsalists The net hods and articl es of

manuf acture of the present invention use, or, .
i ndbe pwithds and articles of manufacture of the present invention use, or mcorporate,

an antagonist which binds to CD20. Accordingly, methods for generating such antagonists
will be describeci here.

CD20 antigen to be used for production of, or screening for, antagonist(s) may be, e.g.,
a soluble form of CD20 or a portion thereof, containing the desired epitope. Alternatively, or

additionally, cells expressing CD20 at their cell surface can be used to generate, or screen for,
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an antagoni st which binds to CD20. Accordingly,
nmet hods for generating such antagonists will be
waele®snetsed here. CD20 antigen to be used for prOOUSI0000M0949
of, or screening for, antagonist(s) may be, e.g., a
sol uble formof CD20 or a portion thereof, containing
the desired epitope. Alternatively, or additionally,
cells expressing CD20 at their cell surface can be
S&Hs) VAEPRLAL 8f CPLOSEMERT boer@tipaaetonstsSwill Y dpphrent to those
mn%%orggfg? CD20 useful for gengrating antagoni sts w ||
skillddendlppat.ent to those skilled in the art. Wiile the
preferred antagonist is an ti,bod ant agpni sts her
{ RIS 4 G HEY aBegoRisE @%ﬁ% oy et BT (B ‘7"8,8163 are
i OfRLh&EoRstSHR) torfRi LGB molecule antagonist
Cont%@%%@%?%?{?o%%rieonapﬂ%ym?use Oto, or conj ugat ed 1vvi th, a g
opticayllpfisyd ®, agestjugaseichitas dylmedc dest ($ushas Hesedeseribed herein).

Libreries om0 E1NACYER D HrfCEPR, SRILITR GInE RBEF b meres herein n
orderl.lig)ggésﬂrtrlaff Ft @rrrr%lp‘gllé(ll?ﬁé whid %11%’(‘% 'é(? aP hlﬁ%?n.t Qht BAhN %ﬂ:{li&h%ay

ul'e may tur e sC [

eened for |
furthabea@astinsd & iRraapgbhistsp@pertios aniioy conptgatbdwiitiha gytotoxic agent.

g teaamipt mey flont 4 BrRSH GR TGt 3 AR Sy b g disply (see
bl.| )
eg. m%%%p%%ﬁégedﬁ%l%dépt:@géﬁ 2 uge %b&&g%)gjrp glgr\})n&_@@t_ﬂe of choice may

ol cenmay mm°¢c
be a “WDRAiHROWF aafieddeuslogesdegipaed lrasdohn the (IR Cifike antibody. While such

anti body. Wil e such peptides may be ant agq%ﬁi gti C Qg .
peptidpemerbe @@tag@m@l%ﬁhﬁla@lﬁ%ﬁyth@@fép%%mﬁy opfaonalx by figssd o a cytotoxic
tot.oxi.c a -apt agoni stic
ageng%looﬁsetp taldéé) ' g&%ﬁé%gg%%nﬁsgig@%e%eg golri}i ptiz rt_]ﬂ ‘ol lows as to
ex ArRkaiptionesiewsae® dkemplahetepimguistfonthe pfodubon of the antibody

anti body antagonists used in accordance with the
antagyméstengediin eegordasge with)thepriesent BNt i bodi es

Pol.ycl o ntjbadi as are preferably raised in aninmals
bydml t?’%*ys%éiﬁ{)%”g?’é’n%us (sc) or intraperitoneal (ip)

I NpgKtioaRSandibodibeare phefwably raiséd pemimaald bammatiple vabrutankbus (sc) or
- may be useful to conjugate the relevant antigen to a
intrapergionéad (iphagedtions afilia seevant antigep gad ap adjurant; & gy be useful to

I mupi zed P . |4 ' :
cons e e MR B A BRI e SEEHRTo e
immbARERid £ keyBbRingdd hérdbeah@Nsdrumralsleninylbdvias thgroglpbatin, or

for exanple, malei m dobenzoyl sul fosuccinin de ester

soybeaotyRegrambihitor hsiog g bifspeticapher degiypigging peent, for example,

Nh oxysuccGini m.de.(t . ' ' . :
RS L M R 4Bl s,
hydrNTEMRidWBF g Lk Bdidadsh, pllithifakieBde, shdcjlic amlgidride, SOCI,, or

Ant mal s are i mmuni zed agai nst the antigen, inmunogenic
R'Ne6GrNRg sthers, R end Bé pievdafferentsalkyl groups.

Animals are immunized against the antigen, immunogenic conjugates, or derivatives
by combining, e.g., 100 pg or 5 pg of the protein or conjugate (for rabbits or mice,
respectively) with 3 volumes of Freund's complete adjuvant and injecting the solution
intradermally at multiple sites. One month later the animals are boosted with 1/5 to 1/10 the

original amount of peptide or conjugate in Freund's complete adjuvant by subcutaneous

injection at multiple sites. Seven to 14 days later the animals are bled and the serum is
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by conbining, e.g., 100 ng or 5 ng of the protein or
conjugate (for rabbits or mce, respectively) with 3
waQ dosnemIof Freund' s conpl ete adjuvant and i njBCT/USZP04/040949
the solution intradermally at nultiple sites. One
nonth later the animals are boosted wth 1/5 to 1/10
the original anobunt of peptide or conjugate in
Freund's conpl et e adj uvant by subcut aneous injection
. Bt 8%y fnGlaus tit € pAdfériBlly Sthe animal
a%w§$éﬂ%%ggﬁgﬁgﬁ?hgﬁggégéﬁﬁggggéyed fortgﬁfﬁﬁ%%y titer&
is boAstedraith the eortjogsd efthesirnt atttgent but eonjppated tous different protein and/or
Preferably, the animal is poposted with fhe conjugate
through q@@fe@aﬁgoaﬂmlaé& reageit. CORJUSHAE 850 £8n &e BRflf B} 1epgmbinant cell
. br o t Rty
cultfPE 8 it B WL e ob Bl SR A AR RNl nped o enhance
the if@idnegelpbhsee as protein fusions. Al so, aggregating
agents such as alumare suitably used to enhance the
i nfilne Mespelase. antibpdigpnoc| onal ~ ant i bodi es Monocl onal
ant | bodi . ' - ' :
SuDLP el 5 BadRt B IR s Bzl SnBltaptially omogeneous
antiodghs Vi dluné irelities dhEbodiey i sisig thépoigtidnadre dtenticad and/or bind
i dentical and/or bind the same epitope except far
the spoepisore exseptdar RossIia vasiantsdhad gripe G HeRIQERItion ngthet pgnoclonal

.honocl pnal. ' ch. vari I ' :
PG48 Y PSP YA REER) DL Bl
"mondBIGRC! BRkies tHihaRkcRs of the aalilbddycis@pt béing heniatuire bibdlycrete or

as not being a mxture of discrete or polyclonal
polyalenilizatibedics. For exanpl e, the nonocl onal anti bodi es may

be_made usi t he bri . ' . '
o PErautie i hifoo 30 SRRt Bl AR BBt merhod
first Q¥sdHiBE@ BY KA «OINA NS 493 (397 Pabemby bomade by recombinant DNA

4,816,567). In the hybridoma nethod, a nouse or other
metleds (G5 Pateat Nost:.8Ender@ll , such as a hamster, is

[ i zed .as herei nabove d ' [ Gl I

|y PRt TR Ehe Bl Baf ol dnimma, such as  hamster,
is infAtdi R saRrdifovidbdcribee i dlict dythphdeiyted thiad pidiaceoodreicapable of

used for immunization. Alternatively, |ynphocytes, .
prodwaingeniibedies thatdwilkspepificdly hipdisHibe Wfé§mtqﬁg41p fog pignyugizagion.

w th myel o ells ysin itaple ' .
e TPy KSR R o LSR8 e RS it
myeldEEdNY usiMBRQGItH18 Fushid ddear ks asPolyreiyidne $lywol] to form a hybridoma

Practice, pp.59-103 (Academ ¢ Press, .1986)%% The .
cell (Godingldifenacéiriat Aviibadiesy Epnciples and Peediredriant 167 tprdeppic Press,

suitable culture nediumthat preferably contains one
198%?' nore substances that inhibit the growmh or survival
of TR HRddISE EellsRRESRERIredd e kediRd 6Bl bowHara wikabiplcalture medium

if the parental nyeloma cells |ack the enzyne )
that preferably contains one or more substances that inhibit the growth or survival of the

unfused, parental myeloma cells. For example, if the parental myeloma cells lack the enzyme
hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the culture medium for
the hybridomas typically will include hypoxanthine, aminopterin, and thymidine (HAT
medium), which substances prevent the growth of HGPRT-deficient cells.

Preferred myeloma cells are those that fuse efficiently, support stable high-level

production of antibody by the selected antibody-producing cells, and are sensitive to a medium
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hypoxant hi ne guani ne phosphori bosyl transferase (HGPRT
or HPRT), the culture nediumfor the hybridomas
wo yso6loby wi Il include hypoxant hi ne, am nopt ePCHUSENH040949

t hym di ne (HAT nedi um), which substances prevent the
growm h of HGPRT-deficient cells. Preferred nyel oma
cells are those that fuse efficiently, support stable
hi gh-1 evel production of anti body by the sel ected

such@l g—fﬁppﬂﬁé'd P ANGIoRE tl&‘&le | efefB@nBeRnRCRE ey Grelrur?ne myeloma lines,

urrsuc as HAT medium Anmong these, preferred
suchry ehoserderiedd frdm MOPEFH andrMB@ THyebeeduinprseryailahle fromsthe Salk

e
avaﬂ%%f@@gr% t@?@mc e ype all.ilifugﬁf ObBecish R@dik%ll%%rﬁﬁnd USA. Human

e fromthe Anerican Type
myelodlat dmcléndugb-hemian dlBtercRn}aélmnh kel] lindarajdodraste USA dasiomipad for the

e S8 o IR EBE R o 0
s Y O PO e g G 3, 3088
Dekﬁ_&cﬁhﬁl m@s‘ﬁm FgRM)). catl ons, pp 51-63 (Marcel Dekker,

ne, New Yor k, .1987)).. Culture medi um_i n_whi ch

hy e Y lyfbepTig cPlls A SERYHAE i ASSAYSURE Progdhetion of
mor oAl AR S Ll he 03B g ARt o
mon@élbh:ﬂ@ﬂh&@(hw odeed byhybsibormal oetls is éd:tbﬂmned be tremmoeweecipitation or

by i munoprecipitation or by an in Vlt bi ndi
by aayswo bgra;gng assay, SHFlbRSTRAIFERIERYASER (RIA mwggqlﬁeﬂ ked
I y (ELISA). The b|nd|ng affinity of
mnntuﬂ‘éa ﬁ%% aS??At i)%éj?gody can, for exanple, be
detrae Bindae dffinity)ef fhe ai@ivalodalamibydy canpfor ekmaple, bt daérmined by

Anal . Biochem , 107: 220 (198&)[{]6.P After h brl%@ cells
the Seatohprdeamelysis of Munaen st @ el Hieds6ai 8% desi r ed

/ -
P %ﬁ% @?brtl%(‘? éefllﬁ gfe 1¥16ntﬁﬂe tﬁgttp?(g&ndc% r';afétzbe élh&%gsﬁlléf&%ﬁea"%emﬁmfy’

fﬁﬂ%ﬂl %mflﬁtm&ﬂdﬁes(@dbm@bcfdhabby hﬂﬂhdgmhbmdlmscedures and
Principles and Practice, 59- 103 (Acadeni ZFgPr ess
gromm%;tyndasbmeﬁ@ﬂé (Gofipgroniclnng] 58 SstWFﬁB @nd Practice, pp.59-

05 RGBSR A P R L o ot

D-MESM dr RPMUTEA0Smédiu@l IR aiditbn, thkybidongl daﬁahlayﬂmb ighaoveki ezsvzvo as
secreted by the subclones are suitably separated from
asciteh gunpers tgeamigdl.- um  asci t es fI UI d, or serum by
co enti o I [ :
€ élgono?%};laleagl‘gﬁ%? g ge%?%% Lby, @ﬁc?(ﬂ{es% s&'it%l?%%ﬁéted from the

cultﬁﬁé(iiﬁ&%ﬁh aRaitdst i€, U QBRIOBY &ﬁi%ntlcgﬁl 1Imhﬁﬁ‘dgl(ﬁlﬂihmr1ﬁ$1ﬁ3at1on
dialysis, or affinity chromatography.
procedures such as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel

electrophoresis, dialysis, or affinity chromatography.

DNA encoding the monoclonal antibodies is readily isolated and sequenced using
conventional procedures (e.g., by using oligonucleotide probes that are capable of binding
specifically to genes encoding the heavy and light chains of murine antibodies). The
hybridoma cells serve as a preferred source of such DNA. Once isolated, the DNA may be

placed into expression vectors, which are then transfected into host cells such as E. coli cells,
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DNA encodi ng the nonocl onal antibodies is readily
i sol ated and sequenced usi ng conventi onal procedures
w@ 2009/06090 usi ng ol i gonucl eoti de probes that aP@&I/US2004/040949
capabl e of binding specifically to genes encoding the
heavy and |ight chains of murine antibodies). The
hybri doma cells serve as a preferred source of such
DNA. Once isolated, the DNA may be placed into
simlaﬁf@{)g 'th\fr?éé% Waﬁrste%vgﬂf @I—fb? 88, drARSsBE QT thitldd not
s such as E. col’i cells,siman COS cells,
otheﬁisdnas&uddaﬁmlﬁrogmbahy ploBhia) towbldis thesyntings$ ofmonedlonal antibodies
that do not otherw se produce |nnun§?IobuI|n

in the Feambaiant have calin ReEVEaGFIch 8A 5081 b HITBSARAS bpfetia of DNA
encohfﬁg e&n%’% DA dARRErG 8t LS . CRE Y DR fzk mﬁﬁﬁolo@ 256-262 (1993) and

nan expreSS|on In bac teria encod |ng

Pliickfitih Uﬁﬂw;zbmdeuﬁelﬁkl@rlmme(ﬂ%fz) Curr. Qpinion in
I mminol , 5:256-262 (1993) and Pl ckt hun, ol .
Relsa furthgoemydimeny, fntgdies of ﬁntéquéfrffaﬁig}en'@r?%g? Hofpted from

ant1bg§¥ pﬁ odi 11% g éae{férgtlgg %Xlng tﬁé;mg eeg Hdsddfbel ?rﬁmtﬁ?felfﬂj’ 0%, Nature,

rari es genera usi ng

348: 5%854 96 delaesohedal, INdvlifea $ 26241628 (1@91) et Measks et al., J. Mol.
348: 552-554 (1990). d ackson et al Nat ur e,
Biol 382 6&&5@@@9@1}9@;@@ neplagipnef narine pnd ppappgfibodies, respectively,

usm%ﬁlgagﬁﬁlﬁ%s%ghslg él eeng %ﬁﬁlrléa?gn% He%c 't?eo!h@i)!r%c&%n %gﬂ Gffinity (nM

respec

rangé) Rinddnl e@ﬁbocﬁam}e@mmmﬂﬂmgl(mkmsﬂ dBﬁ)(ZTécbﬁolb@e 10:779-783
production of high affinity (nMrange) human

(1993))1 aswell ascombivgienial infeotion ansyn ingrirReorlingdjon as a strategy for

LT R A I T

(1995%%@&%&@ ke b4 M6 viddle MeJyathvas gerfiigrl hiohﬁdbme& &ntlbody
t er house e a Nuc. Acids. Res. 21: 2265- 2266

hybr(dpmpqhmm $or isdietinn Qfemamcépp@harmb@dws abl e

@‘ﬁ? E’i\%vﬁé g%,ﬁg{ |bt&r51i‘(g 1#3%(? qa h?gﬁés}%ﬁﬁ% glqﬂ(gg(fdmg sequence for

humﬁi'ﬂhé dblﬁﬁh%h-fféﬁal%@éﬁ@oﬁﬁmmﬁ p[H@Q of tlﬁdlonfo@d’goﬁx ﬁﬁﬁﬂne sequences
stituting the coding sequence for human g
(U. Saﬁatennlgmt%ﬂrﬁaﬁd? Mg s ef dod’amd\’qthfl%da@@ HEAI%% 1 (1984)), or

by cgfoagjélyg%%?n | anlggﬁl?n g?oq) in cééjmg se %%1?@% f the Ang
sequ%ﬂce%@&n&ﬂ-%ﬂﬁlﬁ@gl@ﬁulﬁyp&%klﬂéﬂ l'y joining t0 t he

i mmunogl obul i n codi ng sequence all or part of the
codi Imgalisewh moe-ifigyungglebnlin petyprigidenhane |Sﬁbq§1@,lt9cb&§tﬂqu@)nstant

T AR ST L

comBhidd Gl LR aftiRRlyitd Bl £ &ﬁm%ﬁ@bwﬁfehﬁ&itﬁod@@hﬁﬁsmé one antigen-

one —anti genconbi hing site of an antibody to create a
combimmmﬁemabmgaspmﬁmamﬁ)r b dytigeorapd iasother aptigen-combining site having

specHib BN SHEBRHER: ant | genconbi ni ng 1t e havi ng
SPegh T GhlnanRl afutlidiéser ent anti gen.
Methods for humanizing non-human antibodies have been described in the art.
Preferably, a humanized antibody has one or more amino acid residues introduced into it from
a source which is non-human. These non-human amino acid residues are often referred to as

"import" residues, which are typically taken from an "import" variable domain. Humanization
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(U) Humani zed anti bodi es Met hods for humani zi ng
non- human anti bodi es have been described in the art.
woe@seemd y, a humani zed anti body has one or nRPCEUS2UDHI010949
acid residues introduced into it froma source which
i s non-human. These non-human am no aci d residues are
often referred to as "inport" residues, which are
typically taken froman "inport" variable domain.
ngﬁe?.'- %&ﬂ{é 98 Md d BEW; WotlWrgohdiers al.,
Canb'r_éet o%@#b nte?iqglrl@%?gm\/\%?kﬂg}?s ?%ﬁtggﬁgégl, Natgre,
Natudd, 825322525 ({93 iectRhanharahnNetural332 1828528 (1988); Verhoeyen et al.,
332:323-327 (1988): .Verhoeyen et al,. .Science
Scienzgg23PsERMESE ({ a?g%b)by,suwlféw&mwv © FRESY SPaPeIgst for the
r.eqi . r j o] f ardibodi
coneg Al ST 6P hhed RSS! A BIOMEl) RO RARRC artbodics are
chimeft kiikshdes (Br$ FakineBlol 4,886,656 Dowlhesin Substantialy éess thdo.an intact
4,816,567) wherein substantjally |less than an infact
humgpveribleddrean BasfeneaisHbsiiiacd BE resopeRopdingsegienph fom a non-

correspondi ng. se f In&Ritibbdles in which
o AR USROS BOATER R Sl n i
som@]?}gjemﬁiia_ﬁﬁ reglotidstduies anEpdipidey soatd PR residueg besubsiftiidd by residues

and possi bly some FR residues are substituted by
fromrasglogoesssites ghradenl B¢dediesi tes in rodent anti bodi es.

The, choi.ce af h ry " [0 ino th

meSg SRSy DU AL, RO R Bl matin e
humAiSiz&BAntibo 8RR i< vy irhsbriaatitecedwstanggeiicityt YAcobeding thi thg sé-oalled

the so-called "best-fit" nethod, the sequence of. the

"besiyfit'imshed, domzsiarense of theoweiablealemaiibefa fodeniniibp(iys screened against

agai.nst t entire |ibr C s
the AP 5 R}t RARL- nali BB U b b seqponce which i
closdst @5t@at ofttRe fddaht i9 thehhcd tthé Burhfiefradework regioa FR hfor the

human franewor k regi on or the hunmani zed anti bod

FR) f b
humgiSiedsangibody (Sigs ef atnsk @zm’um)ll5 1532886 (lf@g};)(;hoﬁﬁ'@pmla‘f ol. Biol.,

I, Bi.ol 196: 901 , . )
D e e S e
consERNS B8 filéHicS SHIERERarOintiBblied i@ pardodlbabgemip of light or heavy chain

particul ar subgroup of light or heavy chain variable
varigbéggiegivns. The samaeramewmdiiprkberased fer sgyerg] disiercabliapgnized

antitids TR, o & G B 4 9gs S B S DR resp 2P
ImmhBBIN8L 2635 11996H3 (1993)). It is further inportant

that antibodi es be hunmani zed with retention of high )
af ftiimfurthet emporteat that snjibedies be bumenizedwih sefpriion of high affinity for

bi.ol ogi operties. .Tq achievethjs. . cor.di
the 8 bt B AR R RS ae AnieBisdP Rl g bt o o
prefRF&PAERE, MinfnPled GREBodUs RO Plcptred b9Ta priisPaf @alydis of the parental
sequences and vari ous conceptual humani zed products

sequas¢asgnd veseuscionesptiab huinapisebproduéts tsing fueedimansignal models of the

humanj zed seguences. ree-di mensi.anal i npgl obw i n
parepls, @pdshlgpguze sequences. ee-dimensional 1mmunoglo e mo%gfs are

commonly available and are familiar to those skilled in the art. Computer programs are

available which illustrate and display probable three-dimensional conformational structures of
selected candidate immunoglobulin sequences. Inspection of these displays permits analysis
of the likely role of the residues in the functioning of the candidate immunoglobulin sequence,

i.e., the analysis of residues that influence the ability of the candidate immunoglobulin to bind
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commonly avail able and are famliar to those skilled
in the art. Conputer prograns are avail able which
WO Rdoameasd e and di spl ay probabl e three-di mensi PCEIUS2004/040949

conformational structures of selected candidate
i mmunogl obul i n sequences. I nspection of these displays
permts analysis of the likely role of the residues in
the functioning of the candi date i munogl obulin

i He i : ' ipient

its afFEHERE s Yl PR PRGN BleBe BT LG ok s ecipient and

impdrosdguerties So that ihgeRsirddantibbdy smyactdriRtic esichi aemcreaseddfinity for the
sel ected and conbi ned fromet he recipient and i rrpor%. I

targes epfiRAncYsis aehieves: Ingenerelsihedpemenaibaieetmaicsdienare tirgetly and

u ' . LN : he: target antigen(s),

mosﬁ'ssél %gz}(a:ﬁtl? aeﬂ\ygg\.r/&?%?glelﬁg{rl%ﬁ?I{gaﬁﬁelg%%/%lg?l\? ri able region
reﬁbﬂue;{ua{a@ dahibegkd y and nost substantially invol ved
i n influencing antigen binding. %iv. Human anti bodi es )
As Agan altemetieg foamagizatian i agHOOd emean beraengigisde Sor example, it

. can b enerated. For.ex [ [y i-hl o]

is nof BRI ErEh i hen i ARER B ice) A WPABEUE, foohs

immeARMMIE of PRADCInEADI Z6icttoite oPhurfirOaitibiodigs & fhélabsence of
repertoire of human anti bodies in the absence of

endagnuogeémoumogiebuhn grasivation K suamplect hasegengiesrbied that the

has be descrj bed .t hat the . del-et i on.of; .
om0 TR A ek AR i 80 P bl and
gernflh&Biukdnt AIck QSIS ihicBRplBK ATbiteiCer end6ikrioss hrtiodiptdluetion.

i nhibition of endogenous anti body production. Transfer .
Transfer pfithefhumsen gganineiimaunaghohwlil etnglarmay desuchgepmyinemutant mice

. ch.germline nmutant m i 1l result i
wit 850 2 FleGho B EaD AL ATl riatles b SR dreiJaletin, Seate:
JakoBBGits & ad; ProtaKRROMESS SEt UBM, 972951 (1081, Jakdbadits 3., Nature,
USA, 90: 2551 (1993); Jakobovits et ah, Nature

362:363-238 6193 B RruggginanBeifg & eapirdmaungh ,733\36(6199??);31 and US Patent Nos.
I n . 33 .~ and US Patent Nos. 5,591, 669,
5>59ég§§9€§%%%§@‘%%§‘%%@07. Al ternatively, phage display
t e?\h{é%a@igﬂyg %ﬂagéfdk?wyxe&ﬁm@gy (Matufrerty34i%il5 Benid 348:552-553
e use

(1990)) can to produce human anti bodi es and
(1994t dab beyrséd mopredrces humaniantieodigsranehantibediolgseity # vitro, from

. variaple OnmRI ene repertoirges from uni ni zed .
imnfgg S P (1] RBELe PN LSOOG A hocording
to tlﬁ’@ﬂ%@lﬁli?lie? aftisYISY HOmbinaBes 43¢ Bloféd Hefrafe b €fthd'a 1H3j6O6r minor

coat protein géne of a Tilanentous bacteriophage, such
coatgsdtid gene b fitenendduspiagipddptage.fauak as MH or ddtang gligplayed as

T T T A
part%ie Bind 4 ﬁﬁ%@%ﬁ%d@ﬂﬂ)& ¢8by bl'cPRAGEsABAR B ections based on the

ections based on the functional properties of the )
funciohallpookyertiéssef thesniibody alss edselt fin sxleation o ghepgene enensing thg antibody

the anti body exhihiti hose properties. Thus, t
exiganeRerFreRer Soma T DB BN B! hheroBedep pl e B cell.
Phage display can be performed in a variety of formats; for their review see, e.g., Johnson,

Kevin S. and Chiswell, David J., Current Opinion in Structural Biology 3:564-571 (1993).

Several sources of V-gene segments can be used for phage display. Clackson et al., Nature,
352:624-628 (1991) isolated a diverse array of anti-oxazolone antibodies from a small random

combinatorial library of V genes derived from the spleens of immunized mice. A repertoire of
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Phage di splay can be perfornmed in a variety of
formats; for their review see, e.g., Johnson, Kevin S.
w@easabioswel |, David J., Current Qpinion in StpCUs2084/040949
Bi ol ogy 3:564-571 (1993). Several sources of V-gene
segnents can be used for phage display. O ackson et
ah, Nature, 352:624-628 (1991) isolated a diverse
array of anti-oxazolone antibodies froma small random
A ge‘ﬁgﬁnﬁ’bﬂ %‘hﬁﬁhﬁhmle& Bﬁlﬁgﬁ( dQforYcHERESnSldtdEEhd SRBLERS to a diverse
eens o nmuni zed mce. A repertoire ofV genes from
arrayzkbﬂ antiperisA gt ddimpsel Hanigess) cambbisoktrisissentinbyl fellaving the techniques

desceord SeHengeh s - o o e o LG 91%?4' %’W%BOJ-

12:78%34 ?@g}?ﬁsﬁg&;iﬁ%@% SRR f&rﬁ%ets 7%?05 ENBO J.
12H%3hn é34bddi&98)y alSebe galesaed biSinRatre nttiNaged 1B cBIGH(s8SUS Patents

and 5,573,905. Human anti bodi es may al so be generated
5,56B,p19 and/P:22D2%2k i vated B cel | s (see US Patents

7,6 75). (v) Antibody fragnents
Va? ousgl ng%ﬁ’ﬁté’%%ﬁ%ve been devel oped for the
Pr 9eH6dd t@éhrﬁilue@ ol dbebyn develgp@infos thepradiiction oé khiyhody Hmgments.
fragments were derived via proteolytic digestion of

radutmraﬂy, thereifigmeats wae éen%edgwa profalyst Geestion of injesh aptiodies (see,

oo oI P BRI MBI M gh 9 117 om0

and B'Eléfﬁé(@ét,al { BezRcd RAYBE I SBSPAH VR ehe&é ddgoets dbin ﬁﬁ\lv Ibys produced
by r econbi nant host cells. For exa the anti ho

d1re¢t1ydgm¢msb1n@m hoat qedlp| E@reqa&aﬂxp%ﬁﬁher?@ggﬁw Bagmpens %bbe Wolated from
e S SRS RPN Aok st b it

reco¢&edeR Eycoatmﬂlalcﬁsmtdauiz esupldd @lfodz Fabyg freghents (@arteelet al.,
et al, Bio/Technolo 10: 163-167 (1992)). According to
Bio/Apdmhingy 48632k, (1%%13 lj\gcqrélag teepnoghos anpioact, 4613 daements can be

from r c
1sola((;[jg£<pe1\mcbé éfgnf IEJeFO #ho&; l?cglzt‘.lg % lec%!:lgxﬂ&?r affgg ntzlg roduction of
antﬂWn%rl ﬁa%ﬁleﬁﬁﬁﬁﬂ%étapbé’rehm tﬁ%éﬁllﬂ@l%r@(ftﬁibﬁlbﬁ | Iariier ehfbodinli\ﬁllts the
odinents, the antibody of choice is_a single ch

antllmdyl‘?Qi"amtEjrlts a(sgcgig phaisle ntiEass: SesWAPAHO1RE. US Patent No.
5 57? @géﬁ%ﬁg@%& Igg %gé?e[fé% I\Hle a%t1§§ y é%%nqn-{%yaﬂgo ROMinear

inear an
antiSiREerd pesh delcribRdRATUR P atént 64611370 ﬂsloéxampwm@h lﬁeeﬂ‘anubody
l'inear anti body fragnents may be nonospecific or
fragimiesis ewiyftieanorfospycif splispecific. ant i bodi es Bi specific
antj bodigs are an odi es that have binding
spé¥l fi g’%peé%ﬁcf’g?g%f? ®Y east two different epitopes.
%e@fﬁé ABiiBHAEd drk %n@ﬁHdhé%QHét%vé‘BMdﬁﬂg%ﬁechﬁcﬁM@for at least two
different epitopes of the CD20 anti O her such

diffexenticptidpess Examphiy bisppfic anidodigs miag 1rm tedwa diderepiepgopes of the

CDfOealmltlgen Eﬁwr such antibodies may bind CD20 and further bind a second B cell surface

marker. Alternatively, an anti-CD20 binding arm may be combined with an arm which binds
to a triggering molecule on a leukocyte such as a T-cell receptor molecule (e.g. CD2 or CD3),
or Fe receptors for IgG (FcyR), such as FeyRI (CD64), FeyRII (CD32) and FeyRIIL (CD16)
so as to focus cellular defense mechanisms to the B cell. Bispecific antibodies may also be

used to localize cytotoxic agents to the B cell. These antibodies possess a CD20-binding arm
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marker. Alternatively, an anti-CD20 binding arm may be
conbined wwth an armwhich binds to a triggering
worRiosneldee on a | eukocyte such as a T-cell receptDUS2004/040949
nol ecul e {e.g. CD2 or CD3), or Fc receptors for 1gG
(Fcg R}, such as FcgRl (CD64), Fcg RIlI (CD32) and
FcgRI P(CD16) so as to focus cellul ar defense
nmechani sms to the B cell. Bispecific antibodies may
and zﬁﬂ a?ﬁh WEick 58s tiR dyRRakicaBerft Y&.019a8oi6n, agahRrfentdevifta alkaloid,
I'l. These antibodi es possess a CD20- bi ndi ng ar mand
ncma@nc}mmnmmmﬂexbtemsadm@twy mtcm@ul@p@g)s mispeeifig antihpdies ¢an be

prep@fg% er f AT Yogglgﬁ?@ 1 eg]itjse eﬁag{]abﬁa lgigi?eicﬁic antibodies).
Bi SR&R élg 'f& 1ﬁﬁ&h§’9ﬂ%&$ﬁ&§fﬁ1&@le@ hRN3HRG 189 art.af@ditional production

ant 1 bodi es or antibody fragnents (e.g. F(ab%bispecific
of fullnéngtotispar)fic Mbthiodibs if lasedrak hepolbkrpesiarf ofgwarimnpyp@elobulin heavy

SIS TR B - R .
Naz‘u"}%%)é)@ r58553971 %?%} V@edaﬁ@f@ﬁf‘%ﬂé RRM i RshedYsht 6hahmuhé @dBulin heavy

pairs, he two chai ns have different
and Kgie @himg ithdse hylérﬂddﬂlm(quadrenasa Iproduat qvp‘e:ntlglagu@w of 30 different
(1983)). . Because of the rapdom assort

antitoRhaaltb T HIER 80y A4S TSRO ER S tTEtggure. Purification of the
t

e AR s e gy i

cumbdisoraqané die frodyne yiddscars tavu cSimrikr pRgeddres areidiselased ithw O

93/0§§i92§§‘5 sbaprer a5l S0 4 et R Ge%h. “ana "t he
%%F&Jﬂ 'tgl %%g/éggigac}?' Aib&dy PhRERUNNESnsAKBh the desired binding

ose and 1| n Traunecker et al,
spethﬁQs (antﬂkibd%ﬁﬁ gB6GANHIA1A8 bites) Avciisali mgnmmmgmbﬁh@ censtant domain

scquBeRe Ae Syt TP ETIEIES Y BOYIOAR TR v Bl Fypetant domain,
com§ﬁ§1ﬁé )clt 1%55%‘ p%ﬁ ﬁ?ﬁlu 10ndeMERPO M LEHB IrBriGRNSE ﬁ'ﬁret@ﬁ@@td‘have the first

preferabl y 1S wth an
heax)yfﬂhldm)@in@lbhlﬂ regioh Q@H}I) chahiningahs titenteceksamyi oy liglerepaindiimding,

| t t of the hi , , d. CH3 ' ot .
presgis i S@@aﬁt paiof Beifeien VA FRoTHEDy TERANRS oGty chain
fusmcrﬁ,aI %gx“ezi 2 HhtRb g bﬁlﬁﬂl@*ttcﬁalﬁ C4€ ﬁ%@fté‘d {86 sép‘aﬂa.'ﬂé expression

| ng, pr esen In at east” one of the flsions.
Vect%(ﬁzﬁé o¢Htragstbdted inara saigibidhdst orgheiamy Whsprovides fworeseat

and, if desired, the i mmunogl ?’8 n Iight ccg'n, ar e
fexibilgiin @austwgah%@ﬁa}aap@peszmggt hige ppBpeptiag fepeipeg's in
embsgl&engsn&/fx %C&n% uélrll%t? S ltps)lﬁygﬁﬁd@é A31BY infAkE Sonstruction

rea I'n" adj usti ng the mnutual
pro\RdOPe optifnm ﬁéldﬁ he ig, fhbe/eveﬂpﬂ)gspxbtﬁ ﬂodﬂsei‘trthg nedihg séquences for two or
enbodi nents when unequal rati os the three
all tlpme pplpentide chpias soneX@TGSHOR Néct%w]é?nrfgeﬁmﬁsspwfb@ﬁ Fdeast two

polylpﬁg‘u(gep %ﬁawa H%é(&lu ija%os %e%suitss in b1 lﬁ&(‘?i\éﬁ{ or RARS kiR 1% i6Oark 38 '35 bartlcular

nces three po ypeptid
si h&s 1 n one expression vector when the expreSS|on of

| east two pol ypeptide chains in _equal_ratj %
r eslnl amsefmedﬁrgbp«g ntc this apipreach; fie hisherdie aalFlbo gs g4g composed of

a hyggtritnln%ljllng élobuhn heavy chain with a first binding specificity in one arm, and a hybrid
immunoglobulin heavy chain-light chain pair (providing a second binding specificity) in the

other arm. It was found that this asymmetric structure facilitates the separation of the desired
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significance. In a preferred enbodi ment of this
approach, the bispecific antibodies are conposed of a
whgsioehopmmunogl obul i n heavy chain with a firseChUsz041G10949
specificity in one arm and a hybrid i munogl obul i n
heavy chain-light chain pair (providing a second
bi ndi ng specificity) in the other arm It was found
that this asymretric structure facilitates the
; | | iR O%Rﬁ)% IcRaif QERBHAHOAS, @8The presence of
bmp%ﬁﬁéﬁﬁ%%ﬁﬁﬁﬁﬁﬁ%g J%ﬁﬁph chai™n cgﬁgﬁﬁgtions, as the P
an inheseisbrliafliganchaiminedy o halfof thebispedific molasulsrirgvidessfor a facile

hal f of the bispecific,. npl I [ facil
way Ofsppemtigep SHAEPBRACETH SCIsEH Bl DUk Dt 158 Serthes S of
94/ 0 QL Af U i i : =
s BRI N6 St SondIEE LB A
121:H0HeRepgy, 121:210 (1986). According to another

approach described in US Patent No. 5,731, 168, .

P Reeiine to sevibervarapsh fessrbah DS By oM el ds1 ¢ Fhajatertuce

engi neered .0 i i -
vetwr s Regp Loy bBgl BATURS (ol BeRERRRRLAR L IE: Rl RERe of
heteﬂgggﬁéi‘ﬁ G@gkhl ¢ ichaged sonpet@Eabinait cek @shura. ey frefeiret] eterface

domai n of an anti body constant domain. In this .
compristeh otllcass n@aof s G s¢rmadin afpmantthody censpnt dampis Ipfyfmethod,
the interface of..t It '
one SR P B L PP ERP RS, Aoy ool e

repldckd Wl«imna%_&) sid CEHIRBNE 2t BEYsinCa Hptaphan)0 fCimissmkitonl "cavities" of

simlar size to the large side chain(s) are creat%d on
identitzé of sitglef sice tothedage side ehrinEhwreiseaiedan the interfagg of the second

antibrgﬁg lg?cii(i’éc_rl}ge_ %}Z{egﬁ]cﬁg I%I%e ?ﬁmirirgooé?]c:i% glslg E‘}f’f‘[’dfg#s:wiéfrl %@Pfgg?nlgg {e.g. alanine or
thredTE&d)2Mh&PrbAitied Hneasisnior iecrdtsBigthelieldf theheteodim@rover other

over other unwanted end-products such as honodi ners.
unwBitep ewd-pioducts sidhadihesodimetede cross-|inked or

"het : bodi 65 Fan . |
an i psaT Bent bR A Ay el on S RTR By LR bgieRoFor
exar@)lb U3 of iiear@ibbeies frothB hetetdtonBuab canbe bagieastohaiden, thoother to

exanpl e, been proposed to target immune systemcells
biotino Suchamitediesdiave oS ample heempropased 16 tagy ymmaiRg sysiym cells to

STyt TUEESAPT B SRR et pRLEntE@on ooso,
WOWS) 193 nk @PV@@B?)?tH&&%&mjh%aﬁg hitibodRk heg e et Bligeany

cross-linking agents are well known in the art, and,
conmanientiewsi-baldtg methogs.Pauisable Moss-linlens agrmis arg weH&oawprn ghe art, and

unber, .0 ss=] i nki echni s..T j - .
we Qe it s PSR  FEBab G0N U3 st 8 e cmiques
fr %@Eﬁﬂ%es ey, %enéllaﬁﬁg BRB&ifeaiboard fiom biithold fiepmknts dave also
For exanple, Dispecific antibodies can be prepared )
beertiddsoibaihianbelifleranirak EgeexaBipbn hispeefic antibodigsens de ppepared using

chensli%:al( 1:iln%<8a§c)3. g?e%ggrlx gteal.?Sgire;?cCe,egﬁ 8 1%% 5‘3 Id@scln%te %%rocedure wherein intact

antibodies are proteolytically cleaved to generate F(ab'), fragments. These fragments are

reduced in the presence of the dithiol complexing agent sodium arsenite to stabilize vicinal
dithiols and prevent intermolecular disulfide formation. The Fab' fragments generated are
then converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB derivatives is

then reconverted to the Fab'-thiol by reduction with mercaptoethylamine and is mixed with an
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anti bodies are proteolytically cleaved to generate
F(ab')2 fragnents. These fragnents are reduced in the
w@e@seeve of the dithiol conplexing agent sodiRET/US2004/040949
arsenite to stabilize vicinal dithiols and prevent
i nternol ecul ar disulfide formation. The Fab' fragnents
generated are then converted to thionitrobenzoate
(TNB) derivatives. One of the Fab'-TNB derivatives is
equithPRP a&%ﬁﬁfq‘ﬁfxé Gflef Pab”-gﬁBE@éﬁvaﬁ% £l foR¥ thEBIYSdct RN britibbdly. The
ner captoet hylamne and 1s m xed w th anequi nol ar
bispaifidimitivotlics peodutcbesanfehised MBagtetsi forthie welettovef iommettilization of
bi speci fic antibody. The bispecific antibodies
enzyp¥déduced can be used as agents for the selective
| . A . . .
oG b REEF AL iRl e RphGACRAARS Sulincots direerly
fromdiet@Bbih¥ntfdeD Ruleedabé sambeamalescribedt Foeetmysle digecifieantibodies

descri bed. For exanple, bispecific antibodies h Y
haverheen Ppdsdetesingienpige rivneisn Eosteppet ¢/ k&@ffw@ b 5§i1,547-1553

nol ... 148(5).: - ' '
(1993 DTSRt pinbe hpbits e s b o probfie MRS to the Fad

portibh§ikEEhd @ffehat hatbodRe by isemsfugion! Wae difib@lydivinodimers were reduced
ant i bodi es by gene fusion. The anti body_ honpdi

at thebinge regiore tdfosm monemerngpsl theyTeoexidiged k51 SormoPro RIS ay hgferodimers.

.th e-oxi di zed. tq f ﬂgt' | ner " "
Thsmeﬁﬁori@qq %%Od%% ﬁtﬂgeg gorgtfégh{q%ﬁ?tz 1 d&{?aglgg?(ﬂgﬁog}é%gbu g{%l. 2[’%1% 1ghabody
techRAb PN BABAHEBEer cF 08, PAicANGMYAcaleSANUEAGY:6444-6448 (1993) has

descri bed by Hollinger et al, Proc. Natl. Acad. ScL

provided, angitesutive Bwdgnisno Gz making hisrsgifreamntibadnfregmenis.i The fragments

nmechani sm f or _maki.ng bi s i fic [ :
comies § P RsHie VAP ReleRE) bmeflh 1 O GAMGRbte domain (V)
by a(i¥itd) whieR b &Hork & @ldw phifing BétwRery feitablddnaiEinthé Ye chain.
by a linker which is too short to allow pairjng
Accirdinge the Vig andwly;, domraing of one fragmend gee forrgd o pair with the

cordin VH. and VL. d 1N f t L
cori ety . Yo Mo R0 o O B Mo incing
sitesd RIS s&_ﬁte%ﬁ firhedkidd BigpRHc antibed e R¥erheitebi thetuso of single-chain Fv

antigen-binding sites. Another strategy for naki ngq
(sFvhilipers has dsabeaniyoptytetly Sgerbmeber byak, Welnygenals 152:5368 (1994).

Seatiaies v mpr it iR 38 Bud Ry Dol RRMBH, wispecific
antilﬁiaﬁéstb‘aﬂib%§>ré34‘a£éa. MRACer L INEAMIol M) eDYay.e
contenpl ated. For exanple, trispecific antibodies can

be INr epQGanjugatet andOthdr Modifieatinns ofithg Argagemisto1) . | V.

Conj, ugat es .and O her di ficati .of, t he Antagoni .
Th QJ hﬁ%{‘@é‘&?}?@ Seg g’e@ei Mﬁf(ﬁig 0 chg%é 116£hei aﬁ%‘flﬁs doefg ’lllf%CIi"lél'e herein is
; ' ofd PR BBkl Seherein is optionally

Optlg%%ljly&ggﬁgd to a %tst ot o%ec agent . Chenot her apeutic )
ag€iiemotisedpehtic agantseusghinh & theigoneratiorsefciich antagonist-cytotoxic agent
antagoni st-c tot.gxd'qb agent conj ugat es have been

conjygates hyecpeghgrrioed above.

Conjugates of an antagonist and one or more small molecule toxins, such as a

—8

calicheamicin, a maytansine (US Patent No. 5,208,020), a trichothene, and CC1065 are also
contemplated herein. In one embodiment of the invention, the antagonist is conjugated to one
or more maytansine molecules (e.g. about 1 to about 10 maytansine molecules per antagonist

molecule). Maytansine may, for example, be converted to May-SS-Me which may be reduced
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Conj ugat es of an antagoni st and one or nore snal
nmol ecul e toxins, such as a calicheam cin, amaytansine
w@ MBsPeoent No. 5, 208, 020), a trichot hene, andP@ZUARB4/040949
are al so contenplated herein. In one enbodi nent of the
i nvention, the antagonist is conjugated to one or nore
mayt ansi ne nol ecul es (e.g. about 1 to about 10
mayt ansi ne nol ecul es per antagoni st nol ecul e).
3 ' i iBe(CHaA e bl arefp5Me127-131
o o o e T L Sl A
(19996 Eérechtan nmytmiinbidhagonisetorgigat€ancer Research 52:

127-131 (1992 t ] {, 1 i noi d-.ant ni st
e AR BT B TR LRDLAA S
The éagilclﬂ C idin RS g%*@l}%%rﬁr@ EdpaPRlof %%(ﬁr%ingmﬁble-stranded DNA breaks

eamcin anti'biotics are capabl e of
at suBpRebuedl o oeritadiond. r stashedalRiNal dgnesadfalitheatrtieipivduetoinay be used
. .concentrations. Stryctural anal o Wes oé C‘ﬁ'bi eam ci n
inclugl, et areeot Bianitedde, Yin ek ulle, NBEEYEY e IitC padPu ddmmyn ¢ al. Cancer

L L R e

CapggimdtRaBph@ivedSkin iRty theR8¥ yhidhnay ausakintlpde
active toxins and fragnents thereof which can be us

2 . ed .
diphthetip ddéhagll, phubiading aptivaErgmentosiiphiher i, grotoxin A chain (from

fragnents of dipht.heri.a. I+ tOx] ' Jog N
Preudg B snud na D By R as itk A GG ey 3Gh, iphe Qhcin,
AleubRRe5&IiMproteaiadianthad ploteisaPayralacAbgidrichesproteiis (PAPL PAPIL, and

proteins, dianthm proteins, Phytolaca aneri can%éﬁ’_ - ‘
PAPgS)omeimesdicPaiprantiasphibiton fUrcmaRo8; sapaarst i A aciapliy iRhibitgr,

i.nhibitqr., cur.cin otin,.s ' i G '
s 47 . AP AR BELACIARS, Se o
exaripl& WY S /N1 232"Ailishdd @dtobdri28, 1993cot hecenes. See, for

exanpl e, WD 93/21232 published Cctober 28, 1993. The
pr @bentesenivevention firther Rerrteraplates aplagemist Rivggisiveth a compound

.,.con ted.with a_c | ' Lyt
i QRSP LSRRI DA Sheplsthe e bl
deodEBSMIdIRRBUSNERye; DNase). A variety of radioactive

i'sotopes are available for the production of

r adi ‘eishy eigadiedctiuetisgjeprsraavaiablafrrdhe prdnciin oirodigeonjugated
113 125.. Y90, Rel186,1:RedsB800 631881 2 112 a oot
antag%{agtga%{i?r{}%lef, glc?{uéiﬁé%tgd t?. ’%omﬁgga &8s ’0 tﬁeB?&?P ¥ld radioactive

isot@ggaggﬁlj st and cytotoxic agent nmay be nmade using a
variety of bifunctional protein coupling agents such
as Onnpugetss nf fiedptaganisandyayiaigaie pgemt s1ay bsmpasieisingea variety of

PHEASIE LTI ER e (i
(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
(such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as bis-(p-
diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as tolyene 2,6-diisocyanate), and
bis-active fluorine compounds (such as 1,5-difluoro-2,4-dinitrobenzene). For example, a ricin
immunotoxin can be prepared as described in Vitetta et al. Science 238: 1098 (1987). Carbon-

14-labeled 1-isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX-DTPA)
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bi functi onal derivatives of im doesters (such as
di net hyl adi pi mdate HCL), active esters (such as
wale@soeidm m dyl suberate), al dehydes (such as PCT/US2004/040949
gl ut ar el dehyde), bi s-azi do conpounds (such as bis
(p- azi dobenzoyl ) hexanedi am ne), bis-di azoni um
derivatives (such as bis-(pdiazoni unbenzoyl) -
et hyl enedi am ne), diisocyanates (such as tol yene
€e
s an BB B B AR b a0 o AR S
WOSRNEIMRLE Tha linkeimay beaiideaxble loder feciptatpg radehsasf the cytotoxic drug

in thg;gq?l]g [)I;?pgeegq;!n&gg@{ gcégl—?ab(ilte hallalker %gf)t? a(s:ege sezngl%ve ]ﬁo er, Silmcgh 1linker or

i sot.h I d
b SR P ORI R A58 3 oy may e
c hgltatnbfigel@gefbioh @Eotémrdon@mkingnh@ﬁntagﬁhnsb and tyotoxtbeagent may be
t he antagonist. See WX4/11026. The |inker may be a
made @& By stsoabinank technigpes crruneatl‘ilwynﬂ@ﬁléase of the
X1 r e " 1
indyq éjr 3%90 dr}n&ﬁbtg%t%%l %xg&; may be ¢or ngu%a?e%kto a "receptor” (such
strep@dv'i@hﬁﬁbk uhhiﬁﬁ%h iR turfldrSprbiat g@d€ing ombimihe gniagmiﬂaﬁre(:@n@fdonjugate is
et al. Cancer Research 52: 127-131 (1992)) maybe used.
admmnstmdm the 9atyent,afO¥lg\§¢<bhy peval of ‘trtbﬁﬁmﬂ §<Prwggaltfh om the circulation
goni st e . .
usmg a g%ﬁr'ﬂlﬂg]%g? t%% urgéusgcrraﬁgg [c}% aélgn %dﬁudn‘ﬂ \ghlcfws conjugated
to a@ﬁ%ﬁﬁzrag@rﬁt(@@ ﬂ'ﬁﬂﬁonufcié@tl&é’)t agoni St nmay be conj ugat ed
to a "receptor” (such streptavidin) for utilization in
t uifbe apagamistyef tha @rqm@trlemtlpn anayrwdsrfiostugaied o prodrug-

t d t
iR SER ErRSTh S0 5 6t B4 DGPRATbmol LRI, e
woglﬁ/o 1015t AL v an@@aider AN, 926/ o ekuniple,tWat $8307308 and U.S. Patent

ligand” (e.g. avidin) which is conjugated to a
No. ¢9728%i c agent (e.g. a radionucleotide). The

o o s ceaon AR Hn AE IS TRY cBhAR: @Bable of acting on a
prodr ¥ MeLtSa %fae\;sﬁ 84§ tcdvertGt infd ieRbietitlive Retdtiefampeut i ¢

agent, see 1/ 01145 0 an active anti-cancer drag.
SeEnzroes thadammuteful\ﬁmﬂ?%m@hw of ﬁmnwerglonpa@ ladg, bapare not limited to,

975, e n
R e B R SRGPhy RS OAEBR 5 o e
aryl S AsEuiR ﬁpc@&eﬁﬁg%ﬁlfﬁtélcohﬁmmﬁg ﬁtodiu'gs 6 €red dfug‘ﬁeoytosme
cytotoxic form Enzynmes that are useful in the nethod

dearnfnagehissful frentveting net-taxds Stlyprogyiesineintpithg andigeanger drug, 5-

%ngagl kgq%éé%g%i %’%% I‘?I% %grr% face;%bj{?&%e hﬁp‘g glrgt éugghsm carboxypeptidases
and @%ﬁﬁ%ﬁ%ﬂ]sf (&cRSS chihShsihs 1B @hd LR ANR latd SRS Wil @heertiag beptfﬂeﬂ@ntalmng
prodrugs into free drags; cytosine deam nase usef ul
prodrags intorfreerdrigsy Dﬂdanylmrb@i}@epﬂld?@%o ugﬁtf@ifpheonvmt@lgtmgdrugs that
anti-cancer  dru ot eases

conBTy 2P o Eh g e olcaiip FPg sich & daflosidase
and ﬁ&g%@@ﬁﬁhbaﬁﬁﬁ cORRrER GRS RRd pRothefintcREI @RS, PSlaBamase

at are useful Tor Convert i ng
usefEft coterectigt driigd dugivatized with B-lactams into free drugs; and penicillin

amidases, such as penicillin V amidase or penicillin G amidase, useful for converting drugs
derivatized at their amine nitrogens with phenoxyacetyl or phenylacetyl groups, respectively,

into free drugs. Alternatively, antibodies with enzymatic activity, also known in the art as
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prodrugs into free drags; D al anyl carboxypepti dases,
useful for converting prodrugs that contain D am no
W@ei0d/0609st i t uent s; car bohydrat e- cl eavi ng enzyPEBEUS20041040949
as b-gal act osi dase and neur am ni dase useful for
converting glycosylated prodrugs into free drags;
b-1actamase useful for converting drags derivatized
with b-lactans into free drags; and penicillin
" L83 [Girbdy i BoPnt®BBE Sétiviel Ruds (see,
abzg?n%sghéag&eﬁégﬁ}l &? X%%ﬁfﬁ%gig@r@g’g@den vatized at &
e.g., Migkdy, Banumne 328: S Bge8 198 )h Ahimpanisteebayme conjugates can be prepared as
phenyl acetyl groups, respectively, [nto free drags.
desciabedeliarein fQredelivery r‘PE thsobzggep ¢ Hlf’é?ifz%?héi"?‘é aé%’%-i vity,
al 0. lér{i?ﬁ%s '()Pthﬁ%lﬁvéﬁtfon%n RZY Bty oRRd REHESBAbMst by techniques
conver e prodrugs of the rnvention into free acti've
well dhogs if Seart seclgas thhhsselthe NeterubéfuB@Binall&dsslinBing Tefpents discussed
Ant agoni st - abzynme conj ugates can be prepareg@gs .
abovge adiersdivelicfusion PFYPIng ePpEsipe at leash dhemmigpn binging regipg of an

cel. | ul at i.0nq. -t NS Pk i
oo DRSO SRS BRI BBt
inve nibe chhgrrtdd wsingheasinbinat A aéchinlies well known in the art (see,

het er obi functional crosslinking reagents di scussed
e.g., Mevbergerndt uby Maturas 813 6Wu@8A9¥Mdt ei ns conpri sing at

| east the.ant.ige | ndi . ' '
t O TR GHOT o itaBeis R G by B BN Sl e
anta@sHidt 9y 1RflinkBd RGBT abfarfeteofindviprotdigatecwd pdigmers, e.g., polyethylene
constructed using reconbi nant DNA t echni ques wel |
glyctlr(BRA)i polyrmensdene glxeeb podyaxyalkylenese pherpobnas of palugthylgne glycol

312: 604-608 (19 . her j i -0 f
and it g i oty o eiteh af P PR Ao b of more PG
mol&@iied RN nSdspéaileprefenis@ dmbod@nat of the ivantiet.y of
nonpr ot ei naceous pol yners, e.g., polyethylene glycal,
( PEy antpginjsis disgipeaddicgtin mﬂy,alqs)dcrefg;@@lp@mé Hpgsomgs.  Liposomes

copol.yner,s of .pol yeth n | L.vp - .
con R RN S s LT Bl R I B P LRR B
Epsteii&: 9., PRCENGEG 8] S5 1SS, 8:368311980) ¢ Clvadnlg\er pl ePree.r Bakl Acad.

nmbodi nent of the invention. The antagonlsts di scl osed

Sci. BSHoT A0 19800 Ubh Fabrvas 485048 and h5dbats, and WOSGREL!

o R TTHEE  E B R Bl PR EsortinU
PatcRI 6. 5,084 4§56. Acad. Sd. USA, 82:3688 (1985); Hwang et

al, Proc. Natl Acad. ScL USA, 77:4030 (1980); U.S. .
PaPartidokuly #isefablimssman candh Seppersiis: byhe TeNes? Phesey aporation

bl i shed. Oct ober. 23, 1997, i i th
metfeot APt Por e ik compa g e RO ok LR RORRS Bl prG-
derivat34d gﬁ&ghatﬁ.%{étﬂa@luiaﬁﬁhy (uEebw). Lijesaseae eafudd through filters of

generated by 'the reverse phase evaporation nethod with
defized pope size wryieldiliposomesowith thei desirgshdiemhtst.i Bap' ERginenie of an antibody
chol esterol. and PEGderivatj zed.. o - .
of (GBS T IOBEHA R PoIHF ERioq tonas BRgsome godigaibedsjpMartin et al. .
BiolC&hEMN 59 8694100 o8 ¥i8 alifide interchange reaction. A chemotherapeutic

agent is optionally contained within the liposome. See Gabizon et al. J. National Cancer
Inst.81(19)1484 (1989).
Amino acid sequence modification(s) of protein or peptide antagonists described

herein are contemplated. For example, it may be desirable to improve the binding affinity
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defined pore size to yield |iposonmes with the desired
di aneter. Fab' fragnents of an antibody of the present
WO pwensioen can be conjugated to the |iposones BGI/US2004/040949
described in Martin et al. J. Biol. Chem 257: 286-288
(1982) via a disulfide interchange reaction. A
chenot herapeutic agent is optionally contained within
the |iposone. See Gabizon et al. J. National Cancer
and/br Io/’\thé(}%c]i)g éi?:?lq)‘}olge]'t?&%f-th&ﬂlt&%nﬁ@ Am3RPuENsRusmAiviariants of the
cation(s)~of "protein or peptide antagonists described
antagu@i s bre @egaredby miptatiegapfFoprias angbaide changey inje the antagonist
desirabl e to i nprove, the bi n(ai affin Eig d/ or tgief i
nuclejp eiggprcy PepHeeBmihesss. Such e B@%ﬁﬁngfﬂl. ; ??‘c?ns’g% cletions

from? gl?d’f&gﬁ%gerﬁgﬁé AR % shbEinA R 9P S hud it BRAMuGHo BYid sequences
ntro h

uci ng appropriate nucl eotide changes into the
of thaahagelsts tArjunheitatiaiof deletiom yingeetpdr, dad sybstitugion s m8lecto arrive at
nodi fi cations_include, for exanple, deuﬁtions f

) om. . .

the fipahpanstriefsmiovidsd shat Hiefingh apmsrusiimseeseer o ASTISH charabteristics. The
- I esl e | . .

s RAE R 10 Dot B LR GRS B e o, such o

chan@ig thelRehbérdripositivs ofrplgeodylatiankite at the fi nal

construct, provided that the final construct pg sesses .
t h& weBil methadHar wlepiication of certip resifugd oBicEIDE A %ﬁé‘gtagomsf that

al so | t - i;anal.r " )
e 5 S BT LAk R8RSR ALk o st
by Cah¥@gBth ahd WelSiStRSce, 244308141 085(1986). f Idére, a residue or group of target
_identification of certain residues or regions 8f t)he
residans agodensified kag., ehaseqsesidneseych avane Hshipolys, and glu) and replaced

nut.agenesi s. | | v al ani j Faf s
by o RES GHT B STt A U TG0, B AR5 Rfinine) o
affeck @lmid&Rioh bP8R)amille beids witheatigete Thosgaminp aid loastipeis

residues are identified {e.g., char (};led resjidues such .
dememstratig fansgiond) sensiti iy to élm)sugpty:)ltl 5N ﬁqeggfét&pdﬂy igtroducing further

eutral . or negativel ' i . .
or oty BB RIRGY EAPSAETRR, BFUE Sty nirocuing
amind ¥cd Sglubide vatiafidifis prédeenaiedstheinbtur@of the @utatibhgee se need not be
ami no acid | ocations denonstrating functiona

predstermineily Foyexampla éo ansbereitheperémmaneel amptapian pragveysite, ala

i ntroducj ng_further .or her. ri r
scang.}n[géag r%qdoggglgtjaig?lbeﬂs a8 cox%]lﬁtgd ay Ielt%%%: Ce().%g)rll fgfegfé)?l azndttﬂ@expressed
antab i SQAHEAS dreddradftdor 8 dbsediaeivig. variation is
predeterm ned, the nature of the nutation r se ne

. ed .
notAmhigo peiddequanat insertiompinchuda apling- and/os aarbgsd-terguanal fusions

o B PP SeTAROb D B B ELA Lo e residue. o
welll R8s GRABE RErtibANG QA AE B mhﬁg%ﬁﬁﬁﬁsaem RiitlagoRkahples of
es

variants are screened for the ired activity. Am ng
termaril dnssetpue irsbudernsantagonist Witk by deteaningbmetienybresidue or the

car.boxyl -termn nal. fusions r ing i.n lenath fr .
antaf G HRE ' 5ol P Hd en kgt b C el S8 @R Gponist
molb&3d HRSe RSB ko B8 N-é QIQHHARCT ﬂl@ﬁrﬁéégxn@ﬂ of &f enzfyme, ora

single or nultiple amno acid residues. Exanples o
polypeptide which increases the serum half-life 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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termnal insertions include an antagonist with an
N-term nal nethionyl residue or the antagonist fused
W@ 2008/06099Dt OXi ¢ pol ypepti de. O her insertional PUEUSENL/640949
of the antagoni st nolecule include the fusion to the
N or Ctermnus of the antagonist of an enzyne, or a
pol ypepti de which increases the serumhalf-life of the
ant agoni st. Another type of variant is an am no acid
hype%gﬁﬁl'etrgéﬂéﬂqbﬂﬁ HMratiRSSSal¥G EbREh ?laﬂfﬂv Q}(ﬁtserkfmsuﬁﬁﬁutlons
resi'due in the antagoni st nolecul e repl aced
are shywlid Taple dundeshelbendinphe "prefesedofubgiitetonst I suck stéa§t1tutlons

for substitutjonal nutagenesis o ant.ib onl
resulf e ehdage myﬁ@@mla%qﬁaﬁvfgﬁ%@%%@ stpial ﬁ%ﬁéﬁﬁe"feag
n ] |
B R GEEhE T 13 fﬁg‘ﬁﬁf‘%ﬁ‘?éﬁéﬁ%%%%%ifﬁﬁf%&&e% Fonino acid
class84) eyl BelihireMmiced ahci t}&qﬁbﬁmtskmtaehedl ons result in a
change i n biol ogi cal act ivity, then nore subst anti al
changes, denom nated "exenplary substitutions” in
Table 1, or as further descrirf‘ﬁﬂ elowin reference to
am no acid classes, nmay be introduced and the products

screened. Tdble 1 O1ginal Ex lary Preferred R e
sub9rieltli ofs Substit ut | E’fﬁmﬂf"g]g’( A val;| leu; il gﬁr\?glﬁed

A ORERIud ¥YS5| gin; asn | ﬁ%b@ﬁﬁltfom gl n; his; aSp,Sdﬁéﬁtutions
L arg—g+-h—Asp{D) g! —ash—gH—Cys—-E—sery; al a—setr—amn

(Q)AﬂiS(lA) gI y asn @al,lle(l,f:)leasp, g| n asp Ay(G alah al a
Hs—H—asmorm—tys,—=argarg He () ftgu, val; mert,
al aArg Q) phe; nor leygimesieu (L) norl eucf ne; ilve; val;
e met, alg, phe LyS.(K) ar in; asn farg Me
| eus srpﬂ\é) ille |peu glr}/ hlS( agp, ysgar J g éln( M

Asp (D) glu; asn glu

Cys (O) ser; ala ser

Gln (Q) asn; glu asn

Glu (E) asp; gln asp

Gly (G) ala ala

His (H) asn; gln; lys; arg arg

Ile () leu; val; met; ala; leu

phe; norleucine

Leu (L) norleucine; ile; val; ile

met; ala; phe

Lys (K) arg; gln; asn arg
Met (M) leu; phe; ile leu
Phe (F) leu; val; ile; ala; tyr tyr
Pro (P) ala ala
Ser (S) thr thr
Thr (T) ser ser
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Phe (F) leu; val; ile; ala; tyr tyr Pro (P) ala ala
Ser (S) thr thr Thr (T) ser serTip (W tyr; phe tyr
wagospxp9e rp; phe; thr; ser phe Val (V) ile; |RC/USB®D4/040949
phe; leu ala; norleucine Substantial nodifications in
t he bi ol ogi cal properties of the antagonist are
acconpl i shed by selecting substitutions that differ
significantly in their effect on maintaining (a) the
stTucture off The pot ypepti de backbone i the area of
t heTeu¥¥X i t Ut i on, tfroPhexanpl e, as a sheet or HHica
conformation, (b) the charge or hydrophagbicity ,of the
ol S¥UYe at |t he t &PaBRSEIE 8T or () the |oul k ¥ he
sid in. |Natura |y o i.ng residues| are diyi ded
intgagsgups based%%h%%ﬁﬁﬁghﬁéide-chain roperﬂ?gs: (1)
hydr ophobi c:| norl eugihBeucidt , ala, val, |eu, ile; (2)
frettrat—hydrophitTc——ys,—Ser, tiwr; (3) acidic: asp,
glu; (4) basic: asn, gin, his, lys, arg; (5) residues
that influence chain orientation:

. { . . ly, pro; a”d-§§2
ar SHesansial mogificatens 1piiee DinkogicabpoRFYiE: phibe antagonist dre
su | £U | i . ' ' .
oo PR e BRERL PO RS e O
(2) theghitige bOtheipdlPkpedt Haokraierih dienirergof the syivstipeion, for example, as a
conformati on of the antagonist al so

b
sheos adlicalaoairmgEnmra) 1hg chiteR OB ytpRobi] ahShemalepplg o the target
. oxi dati iLity of Lecul: 00 g

s SRR 440 L 58P SRR 8438t oo

based®y ddfndsitade-timin pRpafieggoni st to inprove its
stability (particularly where the antagonist is an
an{1dudyophpbignesiteusivenmgis alanvaberrilggnent ) . A
part.i cul arl ferred type of substitutional variant
i m%ﬂ?g gls}f}%lgﬁaﬁj?b K Sgg%rh%efﬁor nore hypervari abl e regi on

r egiycHéRBc:Qkp,&l@ar ent anti body. Generally, the
resulting variant(s) selected for further devel opnent
wi [(4) tasigeasnnpoliedybiaogi cal properties relative to

t h?S)pr%sriglrl]és that influence chain orientation: gly, pro; and

(6) aromatic: trp, tyr, phe.

Non-conservative substitutions will entail exchanging a member of one of these classes

for another class.

Any cysteine residue not involved in maintaining the proper conformation of the
antagonist also may be substituted, generally with serine, to improve the oxidative stability of
the molecule and prevent aberrant crosslinking. Conversely, cysteine bond(s) may be added to
the antagonist to improve its stability (particularly where the antagonist is an antibody
fragment such as an Fv fragment).

A particularly preferred type of substitutional variant involves substituting one or more
hypervariable region residues of a parent antibody. Generally, the resulting variant(s) selected
for further development will have improved biological properties relative to the parent
antibody from which they are generated. A convenient way for generating such substitutional
variants is affinity maturation using phage display. Briefly, several hypervariable region sites

(e.g. 6-7 sites) are mutated to generate all possible amino substitutions at each site. The
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anti body from which they are generated. A convenient
way for generating such substitutional variants is
w@bdos/6999 mat ur ati on usi ng phage di splay. Bri ePCHS2004/040949
several hypervariable region sites (e.g. 6-7 sites)
are nutated to generate all possible amno
substitutions at each site. Theantibody variants thus
generated are displayed in a nonoval ent fashion from
ibbli} AEMOUSs BRRERPALEGIHEA ASa dabMent FeshidiesH @8 FRarhédtous
amlbgp{égucthg%{ Sl'\gs pa%kageds%va%?hi n each particle. The )
phagp pagitcdias fisysdo tergean il prndecttdfavil3 packegrstiwithin eapleparticle. The
bi ol ogi cal ,activity (e.q., pindi ffinit. s herein .
phaggidsplaysd aariants g disn %c&ega%%r anlgaﬁa}cag%%%y (g binding affinity) a
hereidR&1 0684 1R Bl der E@ﬂfeﬁfi‘fysdahﬁigatfe%@é@%i‘tﬂ&ﬁ@(ﬁfﬁte?!f&'ih&ﬁﬁcation,
scanni ng nut agenesi s "can be péerforned to identify
alaniny P&y Blthgenksig canbe patatmes te piehtifytiypervgriable region residues
significantly to antigen bindjng. Alternpatjyvel ar in
contrloNing semvaﬁcray{ly fQ antigen Dendin o hematively, Oéﬁhﬁ“iﬁzféoré”% it may be
[¥P A %503 3B RYLY b §fenti®y contact
bencfighR{oPnpih HELMI s Y LR NICRG bRl Terki®y contac
poinfHet g, thSutibodp Bhdaitigeas Sdolesomaut rasilugh bod heighboring residues are
resi dues are candidates for substituti onggccord

(€. ! ing to .
candida¢estiorHmpiiutien arcapBRatele FREPRIGHSS CAREaEh afrey rPrichsych variants
ar e n r o s i i : é}ld t-b d-
e Pl PS5 RO SR LA SUORTMEL B i
withSUp&idr ropRftRen bhesr indreavRvait astayemagbe gelotted Sedygheray
be selected for further devel opnent. Another type of
develgrinpept-aci d vari ant of the antagonist alters the

origi pal . al ti i s )

o R ok 4 BB O S50 RhebE USROS Bt
pattéfR b iHe@stagonind Juehkheriginalgded ddetingrudeor nade caolydzate moieties

nore glycosylation sites that are not present in the .
foundrin hpomiagonisigapd/es ydding ore GrmprsIglysepilatiassites thay gregt pyesent in
th either N-linked or Olinked. N-linked refers to the

eaé]ﬁgggﬁhent of the carbohydrate noiety to the side
ch@iiftosfla@éh GERAYRPLAS i BFicile citidraNlinkaemt Odaked. N-linked refers
sequences aspar agi ne- X-seri ne and

g . . , o
to thespachaeyinh ef tercarbebyrate maipte the side daip efAnfspyagige residue. The

. except praoline aret LE . :
wipegli3s NP primelsir Bfint RECRRpR0 S ARUSIAE A X p pay amino
acid 2% B AR, &b 88 rebstinftionlfgSenctd for phaseiticatathedt b theof

these tripeptide sequences in a ﬁ0|ﬁ§§ftlde creates %
carbphydsate inzgiety ity theeyparagion side ehain.Glhns ispretepenel gither offhese

. refers to the attac nt_of q f : .
wip P BB S ct b BaPrR gt ke R Eenty) £06JHaBA i, O-linked
alycBYAA DRI 18 tREhtthchiRR ofRBTHP Hasug@s INIgceTgatdetosapineegalactose, or

al't hough 5- hydroxyproline or 5-hydroxylysine may al so

xylose tasedirosddiing ard.ohosjicowowplyaterion o fhreosine akthqueh 5-

ant agani st_{ s, conveni ent | cconpl i shed by altering
hyd‘loﬁﬁprg A 4 Y@OZ:‘,}Zaﬂ’é‘?lEl@yg%S%etuﬁ%’ it contains one or

o1 ¥ ord TSI RBSY SIS S kd@@ 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).
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tripeptide sequences (for N I|inked glycosylation
sites). The alteration may al so be nade by the
w@aasnewm of , or substitution by, one or nore BEY/USIM0©O040949

t hreoni ne residues to the sequence of the origina

antagoni st (for O Ilinked glycosylation sites).Were

the anti body conprises an Fc region, the carbohydrate

attached thereto may be altered. For exanpl e,

ang/ ' | @mﬁﬁ r & 84rBoBidrate hiticheWieddto may be

|2§E§R$%§§§£k§?fac e%%fglgﬁﬁggﬁ¥ggion %?ﬁthe anti body Y
alterdl F o esamnplegahtivndieSwithta rAppte ddcbdISdRE0R7ONET vb&hARcks fucose

Presta, L. Antibodi es@gvith a b

attachcioanicgr b himeAB P e adoseRred S St amgidva LS 2003/0157108

ednfi ' - ' in the carbohyd

At BT A B d G050 S ARAREIDAR (910 1 ooty
attackat ©nh MiGegion 00 heGldbodinaa aefetenadd. in AMODDOH 1 &8, WeanhMatret et al.

| east one gal actose residue in the aoligQsaccharid .
and 148 Patsnbto: GOGHOH Unetieghabr ARt TSt ens eijtiqssgesidue in

i-n 7/.30 t .
e ST FPLE o O s BB S0
Patela i, DO, 850 \WIODSAISH64 €Rlaj0,28. b arith UrGAE2 2764 4R hielS ) condeening

Fc region thereof. Nucleic acid nolepulesg&PCOding

antibagien oitiligradecgthohydrateatiaghaddo dre kegiontheedh st are

pr red by a Ld f i 1 & ant ot

o SRBERCe Rt SR AP 98 SRS, {Agh RS 9K amagonist
prepare@bihivatetyoPMethoda ks wh isthieraee Thiese inbtodaieludt, but are not limited

naturally occurring am no aci d sequence vari ants) _dosrequence

to, isplatipa feom anatbyel soureR il dieasss olengigally periing amino aci
.Sl te-direct.ed a ' e b oSos :
variais) Sg PRSP e MATEERRRUS meiR U QUERERGY nfkencsis, PCR
mutadeRl; ¥ad ERatte\BRIitaE@Rsio bf aearHat @egped variaht om@yorbeariant version
esirable to nodify the antagonist of the invention
ofﬁmﬁnhgme@pec; to effector function, e.g. so as to

enhance ant n; depe. t l] .- i C iCi

LB bR RENEIR BBbhalh e Ry PR LS o
funcBbn,tEe s888 ARUQIMESde. anfiBiés d ey Bent 6lMneadeedyyotaXti¢indWId@QG) and/or

one or nore amno acid substitutions in_an Fc regﬁon
complemant dependsodigyteioxisduiCHC) ofthedntagenisk| Thigpmay be achieved by
. ddi ti onal | cy.stei.ne i . LAL T ' .
s b5 Bt SR PSS RUMRG T S Ao,
AlteRRAYeIf, OF BRIitiORuIyNcystbire feSiBusE) mdyBe mowaakedeh ki Fe region, thereby

anti body thus generated nmay have inproved L .
allowing e‘mtnla;hainaiiswgdm&kfpmﬂsﬂnaﬁ hivregiane regdwaodimeric antibody thus

sen P STREL B SR alid PRI ORGP
med{-:aml\é%ﬁ-ldﬂiﬁg and BibbEY A eh R cellalhr SRORRKItyBADLC). See Caron ez al.,
I mmunol . 148: 2918-2922 (1992). Honvodi neric anti bodi es

J. Expi Med.eifoaioéd 18 (1992 it Slames,\B.tJyIrmyncga 9:2d 8&9@@6@ %%2).
o 5 2 S S o ST BT, B S S U
hete%gﬁﬁég?éﬂav%ys-mﬂ&r@&tde@&ﬁiéd GRWAIE 2 BDiCResREsWHCE 133 12860-2565

Cc regions and may _
(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). ' W000/42072 (Presta, L.) describes antibodies with
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t hereby have enhanced conpl enent |ysis and ADCC
capabilities. See Stevenson et al. Anti- CancerDrug
wOe®sQen93 219- 230 (1989). W00/ 42072 (Presta, RCH/US2004/040949

descri bes anti bodi es withi nproved ADCC function in the
presence of human effector cells, where the antibodies
conprise amno acid substitutions in the Fc region
thereof. Antibodies with altered Clq binding and/or

- 3t PGkl 8 ehepeme ahibstics

mpf?‘ﬁ%%&%ﬁ“?‘q%%ﬁ%egﬁgRﬁ?“h?j‘ﬂféfﬁﬁ&s51B| . US Pat ent

comp¥ize afhinelZcid SGBLitutioSs Rethefc région BieB@8, 624Bl and US

NN RN N e
are dgér?aij%gcrl ﬁgg&ﬂﬁﬂéﬁgolﬂﬁ Pafdi NB826.198351 B BRTS PSR NB 524238381, US

c region thereof. "To increase the
PatereVd) 1,308 624Bi1 fagd 0fS Pdtentaid. #¢f38] 124 (Idmsegieayali)n dbe potilxadies

a_sal vage receptor binding epitope i.nto.the . ant ni
comms@@@@mgm geid subsitutioady ORY eigRefeof aainRdd PPy PS4 OR22, 326,
327,52?%1‘33 ¥ 3R&354 Jrdle 19%1% | SherfSr Used herein, the

al'vage réceptor ng epitope" refers to an
epiTh dRLest tHdrerdns halEditost thé aagdniE orelmayuineorperaty g salvage
lgGl, 19g&, 19gG3, or Ig4) that |s responsible for o
receptpichindiogegitenraintoihe pygsersstypsnesipty pp F@l@ﬂyﬁ%@?@&% described in

s AT SSHER A TP X Pah At RectoShr e

epitdpeSFITék eflan BINBROF 4R IEZefiBh 0 i IgG molechleg.ge dg@( IgG,, IgGs, or
antibodies with three or nore (preferably {tgui
1gG,) thatisirespensibletforingrepsing thegn aroesrua Balfligoldas Qé;xrmogchlf.
U n US200 7 .l i
o e LA BTl M B o

descbed RewaOURROMD §trestliSeyl i n accordance with the present
i nvention are prepared for storage b I Xi

X an . o
anEagionered antihading withetheresir meqre @@@fe@a@)f)bfou&}g%@fgpw fnfigen binding

. ti | ph t] '
T N e
Sciyenceppifhhic@dichli Pésméaadbns A. Ed. (1980)), in the

form of | yofghi |l ized formul ati ons or aqueous sol utions.
Ac Tbpiaptitis formulaons of shecansagentsss used isaceprdanseeyih ghegresent

. _hontoxic to recipients_at.the . :
e e o 6 WRBRY a8 ABRARE R s et dgge ofpur
withRiES RIS G rm £dehifi @19 acGpehbRS EvefierS) Gaipichtae skbilizers (Remington's

antioxidants incl uding ascorbic acid and nethionine;
PhapnesetisdiScieases (16tcediten, 62s0h de &d (i9%8Dhip the fpzp of lyophilized

apmpni um chl ori de; hexanmet hqni um chl or i.de. - .
o G B S D8P SRR 5 sl e momeoic
to rekagﬁéﬂts 2thbESRYLs AdcBhGntrafbledmMayAbaREinsluab bafferBityds

of propyl paraben; catechol; resorcinol; cyclohexanol;
phosphaientimiel andttiermrganésadiys; ahtbewidatsingludmagsperhic acideasl

han [ . . .
metltlior?ine;a;?rgslfletrva%i%esr s%lclggsec?gtadecylmmethylbenzyl ammonium chloride;

hexamethonium chloride; benzalkonium chloride, benzethonium chloride; phenol, butyl or
benzyl alcohol; alkyl parabens such as methyl or propyl paraben; catechol; resorcinol;
cyclohexanol; 3-pentanol; and m-cresol); low molecular weight (less than about 10 residues)
polypeptides; proteins, such as serum albumin, gelatin, or immunoglobulins; hydrophilic

polymers such as polyvinylpyrrolidone; amino acids such as glycine, glutamine, asparagine,
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pol ypepti des; proteins, such as serum al bum n,
gel atin, or inmmunogl obulins; hydrophilic polynmers such
W@2005060999 nyl pyrrol i done; am no aci ds such as BPECTUS1004/040949
gl ut am ne, asparagi ne, hi stidine, arginine, or |ysine;
nonosacchari des, di saccharides, and ot her
car bohydrates including glucose, mannose, or dextrins;
chel ati ng agents such as EDTA; sugars such as sucrose,
histid{) g%gtirﬂhe, dr iyl ARBoQcckRldel [ddaccirdides, aod Bibgcarbohydrates
count®er-1'ons sué¢h as sodi um netal conplexes (e.
including phebsd, manaoge, exds)rins ool aingagenis snéleassiiP T e sugarssuch as

such as TVWEEN(tm, PLU t.m or polyet hylene gl ycol

sucropppEyitpl érﬁbqﬂ(a féﬂﬁltﬁg%gg’%?%&a ‘?#ﬂ%f‘g"biaé Sedtiphs Hietal
I ' ) " icl ey EER™

coni§3514 B8 b IRRBLERLT, aipigsbhc Rt fladamrEE,
PLURODNICSUS 61 fodydthyladd glyccﬂQﬂET}D.Si ngo48 rrg/ m_ Iri t uxi mab,

25 mM acetate, 150nmM trehal ose, 0. 9% n '

0. BnielypsbriRiGashody %HPP atigng i dof eé){‘?n‘ﬁ)% Sﬁgﬂl& expressly
. shel f..lif f - 2 8G: .
nco g G PSSR 808 BBy
comprisingd4 0wRB/ohIN riflix@n g /25t mMDabietsite, d 50 oV dechaldsed 9.9 benzyl alcohol,

sodiumcitrate di hydrate, Q.7ng/nL_po orbate 80, an o
0.0 meiyspebatusd it oFo7 O Bt # BRBimER I oy prava otast B 2-8°C.

or mul at.i,Qns . i i At
ool G R RAARLSHP HRGHADR g nl A ghamt
sodivel eHloHME PN ingefl katitml dtrite dihytrye, DIngmbiyspritatd80, and Sterile
wWth a suitable diluent to a high protein
Wateg dorclojection,ipdbh6and t he reconstituted formul ati on may be
adm ni. st er,ed suhc . . o g
RS SR o EPIR b i s Us
Pat Ndﬁ BRI 70ITYRA @l Pnsudclybpldlizainfoatnidtias macessaonstiwed with a

the particular indication being treated, p ieferlab.lf\{
suitableaklwent to 14 héghnproteime pRueey oD aﬁatth%@c?qﬁé‘%utﬁ{) opgplation may be

adver sel ffec oL he ek, it b
adml&b%‘?r?‘gf)‘ft}éu%eqlﬁfryttﬁgﬁy%r ov:ag & gg{gﬁfot ox%lg' algentrrt51 Y oo

c hepptdeiaRod hefim@an blso eyiitalt meredhan snuLuctiseippnpEsid\ee necessary
agent (e.g. one which acts on T cells, such _as

for ﬂmq/mrtjgpmind‘i.cgtﬁondwi@ﬁrq:%@h yrqurgblyﬁhmgviqh (@élpplgr’nelg:ag_ activities that
do n%r? %@%é@%étn%g lg T, I I)Or e}%@pge%ﬁ%)} BeeRiRHE o fﬁ}tthéxlﬁﬁgvide a

_ s ‘on of antagoni's
cytofdkRSARAL, bﬁblﬁ&ﬁerﬁﬁ&uﬁ@'a@éﬂt??toﬁiﬂ@oﬁ ypeueiushiresheagent (e.g. one
di sorder or treatnent, and other factors di scussed .
whichizetsen Thellsesuchas grelesnariner g5 aatipadythal bindse ¢l ag@sone which

MRS e -
presSRSRERSornAIBHAE eMOpé HOAiISSHs €O Gisordyr ¢l treatnient emidrotipg dattors

I'n mcrocapsul es prepared, for exanple, by . )
discussedt erovat Thesetase perietpllysised imiiespme dpmepsand with administration routes

BTG 2B ol AT B RO B hgps.

The active ingredients may also be entrapped in microcapsules prepared, for example,

by coacervation techniques or by interfacial polymerization, for example,
hydroxymethylcellulose or gelatin-microcapsules and poly-(methylmethacylate)
microcapsules, respectively, in colloidal drug delivery systems (for example, liposomes,

albumin microspheres, microemulsions, nano-particles and nanocapsules) or in
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m crocapsul es, respectively, in colloidal drug
delivery systens (for exanple, |iposones, al bumn
wOonR@soePber es, m croenul si ons, nano-particl es BCMUS2004/040949
nanocapsul es) or i nmacroemnul sions. Such techni ques are
di scl osed in Rem ngton's Pharmaceutical Sciences 16th
edition, Gsol, A Ed. (1980). Sustained-rel ease
preparati ons may be prepared. Suitable exanpl es of
d d ih REM 1SEPRPRaBBARLES ciences 16th
e e o e ony &t nr a6t he
editi@)Cagh . §d, (18B0ch matrices are in the form of shaped

articles, e.g. filns, or croca
s u%qsgqlmf@dne}egpeegggarﬁtéqqs,ra ‘?WEP?:TE@ %18?'{5’& ?lles ofQlstained-
drophobic pol
e 50383 G0 YRSl s of sl crophobi o
contdd@iy the Aydgahizg vdligh mapivky hedh mlwe‘@nﬁ of Shappd artichgs, e.g. films, or
3,773,919), copal yners_of L-glutam.c

mlcrgqapyuleq_ ]@gam@wféust%ﬁd-agsqsg%m%es él{lﬂ‘?(f%lﬁ)é‘[(‘{?&ﬁ% fydrogels (for

ex iet a&yﬁe-h ?h?&%lﬁ%%‘p i 191cbﬁ<l)lﬁ)fgc tylac‘udes (U.S. Pat.

No. 317%3, ngghwp@@nmmbsgmtmﬁld aixt dral \aeﬂlgﬂ—mgjruimmﬁc ayi-degradable
copol nmer and | euprolide acetat

cthylpoyict fcepis dngiaaplg et A d-BAEole B OPIy G SEPbAS e SUPRON
oo B T P P BB St e
leuphi@eé 'a&&até) bad pély@(mamhymmuwlc aciic eat mentwi t h t he

Ant agoni st Vari ous autoi nmune di,.seases are

cofhe Fpmatasigns torke used &ip &R rmirisiation st p gterile. This is readily

nti.al ..i ndic in the

accogﬂi’ﬁl Qyot?’l tdon @g—éu%ﬂssgér?e o lgg?%élm 91¥dég cations include

r hezanat Q‘Irgiatﬁfehhwlﬂhltﬁe Alntagkﬁnlstul cerative colitis or

i nfl ammat ory bowel| disease, or a der mat ol o%

cowmpuwtqmmeahseegqsrar%@qrger@? lajod g agipayprehiengiyp fistef the

ol o ¢ BN

poteirfl TR it SoPRRiRERedl AR Rt A R EEindications
inclide@AAnARoid @k thrifig | 1ix Iﬁﬁaﬂlﬁz&ratﬁéleolﬁmmmsﬁldmmﬁoqdmwel slisegge, or a

an antagoni st whi ch bi nds to a CD2Q antigen w ||
dernfatolagic abrdition esyelm as nmlaaa oF peEPligRs a5 Wed af ggw%ﬂoglc

mango %étilloalté I%gflliltg 1|sesa Con"f@ )Ra%ien éa‘t: ) E rI?tl”egéWFy not suffering

ﬁonpége&ﬁqngfgngﬁ@or der bei ng treated, the part| cul ar
manmal being treated, the clini cal condi ti on_of

t he
i ndihe icdmgbsifer soonprisingen EdegaRis Whidhdipdsde aLD ¥} antigen will be

oo 55 Gl R Bl B el prcice

FactBFoPEcHsIdREdtBA in BRFcdidi@ indl@dd the §aﬂﬁ6ﬂuﬂd1‘3@sﬁeﬂd1eajder be1ng
practitioners. The effective anmpunt of the antaggonis

treated, the pa(timllm mamn@djbemg treped gibe eliniedl ogydigior pi the 1nd1v1dua1 patient,

the c(::a%ges cl)fd tﬁe 1sease ot 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.

As a general proposition, the effective amount of the antagonist administered

parenterally per dose will be in the range of about 20mg/m’ to about 10,000mg/m” of patient
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As a general proposition, the effective anount of the
ant agoni st adm ni stered parenterally per dose will be
w0 poosherosange of about 20ng/ n2 to about 10, 000PGY/IE2004/040949
pati ent body, by one or nore dosages. Exenplary 1V
dosage reginens for intact antibodies include 375ng/ nR
weekly x 4; 1000mgx 2 (e.g. on days 1 and 15); or 1
gramx 3. As noted above, however, these suggested
bod}aﬁg WHE Sr AbreAsAGAN E%Emﬁf%ﬁlﬂ RbRSE rdePmensIoepitadl @Alibddies include
therapeutic discretion. e key factor in selecting an
375mgRopedkat © 40300nmKl2 $e peatuddynd and 10} @1 d ggune 3.
obt ai ned, ' as i ndi cated above. For exanpl rel ati vel
hi gua@picdsbare: HaYerd: feeiaerisd rRpYngs Hoienhf} kst feieo o erea
L 940 AE | Sr selRtiRPhRhIbrofieatéBSde and schedulin
deal g RO T g sl R Pty e an :
is thé k&ah dbtainetl s indicagd abste. iFor aghmple sekativey ighet deses iy be needed

__the first sign, .diagnosis, appearange, .or. Qccurrence .

initigffy fonthedreatadi ob Pngﬂl%@%%%ﬁ%é% Ficiotgin PRY &Hficacious
RS | Il is JEnARLBNUSSe to the first

resulftsg Igg %dgrl{%fne r ggﬁg?/s‘éé% ? @ﬁ‘?e?’a%? géa;é(gﬁ% ,15 i;a?nlgllnu d irn g e o e 1S

sign Pk &SR] &ipearatigd, oabccusieheubfthe dissase iontiiseygler ad pussidle or during

Intrapul nopary, intranasal, and/or intralesiona
remiggions0ighe dispasp or disprdst.-er al i nfusi ons i ncl ude

i ntra .ar. i : -

PR AR s plrt S RAETEY By Wb RARER, Buding parenteral, topica,
subdufine@ishBe@pertndal istragmilinonary Sinarhisaalc ami/eniptratesidnal ladministration.

addi tion, the antagoni st may suitably be adm ni stered
Parepierglinfyaionninghids mtraauysculaniptFavaaeys, Ftparigildatryeriopeal, or

ant agoni sSt.. . fer ' j iV o
sub PGBl UE Aot LR ARG, Sy Eiiplated. In additon, the
antaSMIRQHAASItaBly Gl admiiyletddby pulRgdefision, €bemithhieclxiag tioses of the

agents, inmunosuppressive_agents and/ or cytokines with
antagprdstaRreseyainly hesdasmedp giverdy TIRPIS, INIERROIBD20

ant.agani st ) ' i : h ’

o BROB TP BuRP IR st seets. chemotheapei
agert§l iGRBOSIPREREES h%eﬂtméﬂwm& Withnihg batagbriists be@imrdior example,

gl obulin), teleco althotherap pl asmapheresi s,

Y, .
the CBAO enfpzastreay hecombipest with alucericaidgarednisang(methydprednisone
cyt oki ne .ant agoni st s ' t |t .
T
plastlipRéEr8dd Usiokhyr6aé, Xytio A Omaasaitini anploi) cytokine bathgonists,

radi ot herapy, orbital deconpression, rehabilitatjve
antisuetgenlijes, natindsepPIeesive 38pRiS; ShietoBinAseRit (.2 Thloresifihed

adm nj stration.includes ] LSt radi [..0Q: s
cyclg Qsp qfnéld‘F’oarZﬁ@meHSﬁ ot O1Fa(1: gﬁg@ﬁ‘gﬁ 8 ﬁ)ﬁl%l#a?rggcgﬂrggpn, rehabilitative
surdefyf, BHiAbHIAB, thOficcRRSL 61! TNEcasbihed siniatstation mckideher

order, wherein preferabl y there is a time period while
coadminfstiation,aising separpiedomgdations or myingtahsrmacpuisa fermulgiqn, and

bi ol.ogical. activities. Aside from h] ti . .
ConiﬁcBrl‘\_éq H_gplllsgﬁtb% ipett roorflf:{ew g&e,l %e?e??'ﬂéiﬂ lbh?%‘e; 1‘§ rfitttﬁﬁ]e I%_rmd while both
(or %B%lcﬁ{;@ﬁ%eﬁﬁ SHRAERIEBh SferBfBir Bictbgiadl iabtivifiés. ant agoni st s

y gene therapy. Such adm nistration of nucleic o
Aside from administration of protein antagonists to the patient the present application

contemplates administration of antagonists by gene therapy. Such administration of nucleic

acid encoding the antagonist is encompassed by the expression “administering an effective

42



10

15

20

25

30

acid encoding the antagoni st is enconpassed by the
expression "adm nistering an effectiveanount of an
w@nioanenwst . See, for exanple, WP6/ 07321 pubbPCHOEH04/040949
March 14, 1996 concerning the use of gene therapy to
generate intracellular antibodies. There are two mgjor
approaches to getting the nucleic acid (optionally
contained in a vector) into the patient's cells; in
b Vi l 308n bhiﬂédmu&hﬁua 1996
mnomﬁXPm?Bgmﬁ%gEté%xaﬁgeé?ﬁngﬁﬁgﬂ?gé pgrient usually at
concéifpghé esewdferne thempamnd ggmmatstntraselhé@nﬁnﬁlbddleﬁor ex Vvivo
treatnment, the atleni3 S ce Js

nuthese @regﬁayp A3t IRFashste getting 6 i%c iaglg(zg]?téo&lag% F?nstamed ina
! & Re Rldie Akid i
7 st s
inj ec&@r&téétlj’fﬁllf@ﬂﬁrjﬁﬁemfm@hﬂﬁ aiethe mmé wheredhé arttagankss 1&ptaqu1eqq]t For ex
(see, e.g. U S Patent Nos. 892, 538 nd 5, % d § hl lated
vivo hgmieniaf'® Ratigaliicelly AOTeRaEih i 1ok a1 SyPEofised 1o iese isolate
r.oduc n I 1
et R0 B L 505 5 1 e Ypabh el et T o camle
encaﬁéiﬂ:ﬁed ﬁflthiﬂ%ﬂﬁ&ﬁ;ﬁﬁ@ﬁbﬂaﬁés}whmh brerlaﬂ)lam&d mto thepiatierd (seere.g. U.S.

In vivo in the cells of the intended Technlqﬁe%
PatesuNQsaéJ8@2,66$ anchd,283 484k erhewst arg goPEFY njgypgavailable Tor

1ntrogacégg P (21? %eldlg ?]nté) &%a‘é; g{e%s 'ec jté‘éﬁm%ﬁ% \5%?% csltlﬂfenhh@%&mether the

nucl&BAEddeKidsBtredtii® cﬁlﬁhfﬁdwéllph@ﬁphﬁmen phedn phe @dls ofithe intended
nmet hod, etc. A commonly used vector .for ex v

hostd@eihnéqus stitabirefog &ﬁ‘érqr@fea oF eHatgs R4 THEE HErT g g vitro include
rred in.vivo t
tho 35 B BB nest B BN Shu e il AP o ET- A, the calcium

phos%ﬁ@t@ P¥dcipitiofiedelRsd, Stc/MPA e¥minonlyr ussd vector for ex vivo dehvery of the gene
adeno- associ ated virus) and |ipid-based systens

1saﬁn9mmw lipids for lipid-nmediated transfer of the gene

idh fecti
o1 TaeTeRUTo R Tt i st s R an s lp 8P asttion
w1th3s9i'é'1 GRctOks (Budasadendviiud dierpay gaiptextihdrus porgeien@edsbeiated virus) and
such as an anti body specific for a ellféérface

lipidvasbd M@H@f@ﬁ@lﬂlmﬁs fon diptdamgdipted dransteg of thg gRRE 478 IDQ:\TMA DOPE

on t rget. ¢
SR o A by 508 RO et i
sourd® Wi’t‘h‘%ﬂ% iRt gas Wﬁ&lm duch @ dio eytitedly spevifyc foe a cell surface
used for targetlng and/or to facilitate_ uptake,

menstapss profinomhe srget ce}l,acglmdion REPERIPT O B8 PSRRIl ghte. Where
particular. c e antlb i es.f ;
hpom%céra@%etpq)i]logf,(i.1 é’lr(?tgl%f w(glhc}ﬁ bﬁn Lo gell &ﬂ%ﬁ%&%ﬁg@eﬁ@&?ﬁ éatssocmted

with é}fdg@ﬁoélyﬁlra?%@ bhidd RF tdreGm #'aﬁéﬁ)k Qﬁa&ihdatéﬁblﬁh@e g. capsid proteins or
Intracellular half-life. The techni que of

fragmnsnh@reefrtnnmfoea perttmlﬁy colk fypei antibedies fas@woteingwhich undergo

1nte(nfggaﬂon naﬁ%c\{v\;@ zﬂ‘gfprgielrgl tEat%i;rggt in ﬁ&e}l%%%oé%ﬁ?@éﬁ%&%&nhanee

mtr?c%u%‘éllﬂagﬂﬂe“ ﬁh%%@&]}uqdé% réc@piopmedfatédendobytosints @esmmwfor
ene marking and gene therapy protocol s see Ander so

exampleaby Wacirenicd B6b Cho- 3344200480, (1588; andWgner et al., Proc. Natl.
Acad. Sci. USA 87:3410-3414 (1990). For review of the currently known gene marking and
gene therapy protocols see Anderson et al., Science 256:808-813 (1992). See also WO

93/25673 and the references cited therein.
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93/ 25673 and the references cited therein. VII.
Articles of Manufacture In another enbodi nent of the
WO poosnsioem, an article of manufacture contai ni PQI/US2004/040949
materials useful for the treatnent of the di seases or
condi tions described above is provided. The article of
manuf acture conpri ses a container and a | abel or
package insert on or associated with the container.
SUV*ﬁm&r&&&t(ﬂ*MﬁﬁﬁfacHﬁJeUde for exanple, bottles,
vial's, syringes, etc. The containers may be for med
f rianmathepembodimeht ofitheirivantions e hrtiele of memifegtug|catpining materials

useFR b FOGmRH o e dSFHRGS DR OI100s CEaPBL BIecY By it The articl
of m&qe c%are %Bﬁjlﬁﬁgé(s ah@b\ﬁ%él?eg %&1? bldtR1 SCSRRBeARdrt & &F as§é&§’{{f@d @ith the

the contai nt ravenous sol ution bag or

contéihéﬂ Soaatle goﬁaﬁbﬁp@dudqo If(a‘rexembleebbij?lea anlpcs@lengns;;etc The
i njection needle). At |east one._act ent E@ ¢
contaammﬁ@vbpé@m@ ff‘ﬁ’é ayatigly materigly g B? & ﬁthT e container
| 4difén of
hotd § oy ERTERAT A TRER is RUER 08 Lkl ORI R SbdiE
choideSand @hBH6 aisteride Q@ﬁw orf (Ifmmxhhmlqjhb icemtbingr mlay bh en intravenous
di sease. The article of manufacture (l?‘%y fur

solutgaamhngios @ vaalglggl@g@ stanpenpisiseatle fyp phyPolsrzIc 1y ect1on needle). At least
one %21?’% rg%aecg hf% Jnéa gi(?ﬁe gtrﬁ? ILuﬁtJa (%Jtlél{ %ﬁc@ﬁ%ﬁ?bBZéy qBe &bel or package

inser® ISR Rt Bhe dpimeditionlis ned B gtinganwotdihimme disdase where CD20
dextrose solution. The article of manufactur

is defegtedtie p spmpledfien Siansticnayidh fhgidiseasss it cle pheg Xfacmfe may

comer ¢j al anc(li

furths{J ff:cfné?%se A FEFQIK ncio%?an%e%t gﬁgﬂng b é)gl aﬁﬁe{cggﬁ%ﬁgy ct gzg)ée diluent buffer,

suchFdd bh&iefodiRicaiater o idjfkion (BWRI), Qihoqﬂﬁtel—lbdfﬁsed sllied, liiylger s solution

the follow ng non-Ilimting Exanp The |sclosures
and @¢xtrak¢ sauticn %wﬂepﬁ@a%’?@@ﬁwfq Bay f\%sﬂwa%r@ ofheg gajerials

orated here i
ces AR SRR SRR O phaci i
needdt AidQeingw. t h consent, froma patient with rheumatoid
arfhrltls (RA). The cell's may be frozen or fix

ed, .and
t h8uftharidgtanta pf the ieesmtion preglustrabediBr de ! QWH%PP—?IP&HB%EXMPM-
edure [esen YA=]
Theg ogurfa%of zﬂ%mg glﬁg B tlﬁgg escgicggg{lj Eﬁ%%@(me%sl%rm&%& h¥Rinthy
refefef®@inohi stochem stry (1HC) using a CD20 anti body, such
as L26 (Abeam Ltd) that binds CD20, follow ng the
manuf acturer's directions. \EM@ZO positive B cells

are detected, the patie Jh Rituximab

(comrercially avail abl e alinglofifA &'r or humani zed

g% §a§ﬁﬁe 8PM6YiallSiope andrR Flufitlisrobgiingd) withl ceasead ffoanompatient with
g/

rheumatoid arthntls (RA). The cells may be frozen or fixed, and the fluid may be centrifuged,

according to well known procedures. The presence of pathogenic CD20-positive B cells in the
sample is asseséed by immunohistochemistry (IHC) using a CD20 antibody, such as 1.26
(Abcam Ltd) that binds CD20, following the manufacturer’s directions. Where CD20-positive
B cells are detected, the patient is treated with Rituximab (commercially available from
Genentech) or humanized 2H7 (see above) using a dosing regimen selected from 375mg/m2

weekly x 4, 1000mg x 2 (on days 1 and 15), or 1 gram x 3.
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weekly x 4, 1000Omgx 2 (on days 1 and 15), or 1 gramXx
3.Patients may al so receive concomtant MIX (10-25

worguodeeteoper oral (p.o.) or parenteral), togetPEr/Usion040949
a corticosteroid regi men consisting

of met hyl predni sol one 100ng i.v. 30 mnutes prior to

i nfusi ons of the CD20 anti body and predni sone 60 ngy

p.o. on Days 2- 7, 30ng p.o. Days 8-14, returning to

bas.flchRenfPS80 R¥eibB Yo mifdat METK 6l 0MBY ma)e&ekipRe 8ial @.0.) or

folate (5 ng/week) given as either a single dose or as
parerdéral)cegettei With deseiosthaid wgiseropsmisisiag Pimetuinredmsalene 100 mg

R N KR O RN
7, 3021% #)g)ﬁpa}-p 8100 4 %]%gggﬁ’s%iiﬁé dbRbyI8ay ¢ PhtRARThyPdlsOfeceive

s"w t'h’an response at ek 24 using a

folatEE-MAneddh piveh ateitins 2aingle@dsp ot esdivided dedyrgdasesnJatigniqotionally
differences, adjusted for rheumatoid factor and . . .
continpg fOieCeipe prshbackRrosad éwals?sﬁeréﬁg%o]i Orradd prrdpisgre on equivalent)

Propottion of patients with ACR50 and 70 responses at
MOqgilgﬁtt%ﬁﬁe%}gggg%Ofbe anal yzed as specified for the

Pr T A@pHmERCRAbint mdy bER@gepdrtiodbs paiatsAcith wi ACRIOaegonse at
(DAS) from screening to Week 24, These nay. be assg.ﬁsed
Week & mgingra Goebuen-Moaisl-Hapnsaeld5MH) fest onsompHéggipYr giiferences,

. factor, and treat nment terns in the nodel. 3.
adJu@‘ftﬁSP‘?%#O%@% e8HdR érrl's (EULAR response) at Week
24pEheSIeciidaheendpsiassadudsi ng a CVMH test adj ust ed

for rheumatoid factor. 4. Changes from screeni 09 ig

ACR. Porperiet ofBlients o, AGREY and 7 regpensghisWVerlaats These may be

| gbal as nts, HA ,h, CRP, and ESR).
anal%é’g@tsis%ﬁ@%séf fﬁpﬂ’?a&%gﬁ‘ﬁ’?ﬂge reported for these

pabaBhffSin Disedsd ARAGHy SERE(BASPavNGrdeningfe Ieck 24. These may be

Descriptive statistics may be reported for the 8
assesbodmiing 90 NG Vanmoddl avithdseinedpdyS pigumatard fagiopaind tteatment as

SCor.es. addi tion, the nental and physical conponent
termg dp thedn be further categorized and anal yzed. 6.

ChangedJaridRdb A S eckpShe P(EUICA R géspphied at Bleak 24 CTiiese may be
er0si on score, and joint space narrow ng score. These

assessyt usimgar@Vktest adiisted fooermatoitsiagiorcat egori cal

LS S SRR SRS IR B0t g
asseSs? : H%E%%?n, (GRS BSRYVBEscMPEKSstistit@mad be réfdrted 4or these
yo

and w I'l be assessed using a binary or
parag@idrs.nuous repeat ed neasures nodel, as

5. Changes from screening in SF-36. Descriptive statistics may be reported for the 8
domain scores and the mental and physical component scores. In addition, the mental and
physical component scores may be further categorized and analyzed.

6. Change in modified Sharp radiographic total score, erosion score, and joint space
narrowing score. These may be analyzed using continuous or categorical methodology, as

appropriate.
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appropriate. Exploratory radi ographi c anal yses

i ncl udi ng proportion of patients with no erosive
wEe@gne®s? on may be assessed at weeks 24 and begDOS2004/040949

Furt her exploratory endpoints (for exanple conplete

clinical response, disease free period) wll be

anal yzed descriptively as part of the extended

observation period. Changes from Screen in FACI T-F

fat| ue will be analyzed with dﬁgcrlptlve statistics.
gtony enRiRoits #pd HEIYEBIRAYIRYIEEdy i n patients with

T ST eSS 0B R RY o202
and }tel}loﬁﬁ) r\:vaﬂlo{)e tﬂ?es?éadﬂﬁhgtasbﬁgf}ﬁ dr *RBANSuoUERPBI&! AdatiRES model, as

a como oni ¢, ‘rel apsi ng heterogenous

apprdiirﬁ%aﬂﬁpl&tzttbrylfadw gdpliit enadydes mo@aimgp@gppﬂw@ of patients with no erosive
mani f est ati ons. stem ¢ I %{ﬁdyt hemat osus (SLE) is
ProgISHRIQTHIBEE P ABESIS] P@@@ﬁ@ﬂ aut oant i body

ot ke %ﬁ%‘n‘?@?@%# B PR i EEPIE RS frec

penoﬁ?%ﬁﬁb@ !ahlih?tfz%ﬁtdleﬁinpﬁvélb iaslptiry ofithe ek endetstpeciative period.

node tonsilar) or b n narro b|o S
pe‘r?nﬁ $ ﬁpmo?p Qym g Al éggu% g(?l esgﬂp’uve statistics.

I ned a
Col PRy 158 b R0l aY infheith ?@ﬁ@%ﬁgﬁﬁﬁﬁﬁs"eﬂs S
descr\i‘ﬁ‘édl absRO Wl EuR 115k bnefidiap aliticdl egipshse dherdprgto@ny enobr more of
pat hogeni ¢ CD20-positive B cells in the biopsy sanple
the epdpadBMBsetedraboviet ect ed using a | HC assay, e.g. as
described in Exanple 1. We a’t Q positive B cells
are detected, the patient is1 vated with R tuxi mb or
humani zed 2H7 using a dosing L& ggyen sel ected from

375ng/ n2 weekly x 4, | OO0y on days 1 and 15), 0
1 Brgmisa Sompiee, dﬁpﬁll@d@&ﬂpﬁl§g ésﬁemﬁ%wsydslﬁf@ﬁwﬁé iy hfEegent organ
C
specgﬁéﬂ?lﬁes%épﬂsgt %X%%rfncqu]gfs gﬂ;ﬁgrg%tgg&r EQH@W%Z@@@& ve
autoMHACRREA AkSanBb @ prodidteh] Crpicht thegaptr Qpl’edmpdsmﬂ\ﬁeqphenolate

azat hi'oprine, hydroxycl oroqui ne, ant.i -
Mofarit Chdyyioxan) is-ofea eﬁy elivig by Cansgpe @@&@Eﬂ@ Cfggid‘y and is
nﬁn reconbi nant DNase, TNF inhibitor (Infliximab,
nonsEF%’( &rcept), LJP-394, anti-C5a antibody, anti- IL-10

anti | noBk Y. itBhNilRF) b bondhbAow biopsk ) éH @fipheral blood mononuclear
Lynphostat-B, Plaquenil, etc.Therapy of the lu

collsBBMEH) ané olbtaigs? tropvo%kupua/@atent:\&th BiNer lcoRsEgly| ¢elfsagrpe frozen or

fived Aiuies oy age iR B8 By RERRRAET G irtsenco of pathogentc

i JriPEMCs besdetaepadsn fy, e.g. as
coi g e e s s

described in Example 1 Where CD20-pos1t1ve B cells are detected, the patient 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. The antibody is optionally combined with a
further drug(s), such as one or more immunosuppressive agents, methotrexate, prednisone,
Cytoxan, Mycophenolate Mofetil (CellCept), cyclophosphamide, azathioprine,
hydroxycloroquine, CNI, anti-CD4 antibody, anti-CD5 antibody, anti-CD40L antibody, human
recombinant DNase, TNF inhibitor (Infliximab, Etanercept), LJP-394, anti-C5a antibody, anti-
I1-10 antibody, BlyS inhibitor, CTLA-4Ig, LL2IgG, Lymphostat-B, Plaquenil, etc.
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System ¢ Lupus Activity Measure (SLAM, etc (Strand et
al. J. Rhneumatol 26:490-497 (1999)). Exanple 3
wok@enedve Colitis or Inflanmatory Bowel Di seBGEUTIVG4/€10949
are an estimated 500,000 ul cerative colitis (UQC
patients in the US who suffer recurrent episodes of
mucosal inflammtion in the colon. dinical synptons
i nclude rectal bl eeding, frequent bowel novenents, .and
S yﬂteeapya)fslymmpuﬂpatsutWﬁhQH?é)ﬂmsmme?gﬂis widkresuliiggn improvement
anem a. Podol sky M 3Al 417 29
in angYRYOTTRETY FHSeIa% it‘céw&tgl 1695 G StﬁeﬂF i&?ﬁ%ﬁ“@}e}&%"ws Disease
s ’ ((BILAEY ElobECcate,
e BRSPS L R o
SysteRdt DupiahtigvitysMebsure (SLAVp et (6mwemlséd€4€um1yf0ﬁa§ 490-497
experi ence synptons included left sided colitis,
(1999%-equent | oose bl oody stools (10/day), nold aneni a,
| ow grade fever and abdom nal pain with nutrition
mai nt ai ned. Synptons observed in UC patients who

suffer from severe disease Exampde3pancolitis, greater
than 10 stools/day“ severe cranps .
bIeedlng r equilcergt or SRl

OPEGe lflfe)%n esﬁ%l f’e%r 08 Iro%b HlPé%ra{ﬁ% %1@{&%) Je}?ts 5199(96 US who suffer

ySiCians use a se treatnent
recux@érﬂ ?isb@é@ dfinddogal Aedmgasiui inahe tdlon. FClisicall syn@toms include rectal

treatment generally involves oral and/or g glca htl d
blee(ﬁngﬁneguelgém@@movp@eqtp,@@fiﬁgﬂ@m}cmpyggs ek as Leygh, gyelg t loss, an

aneIrB% Egﬂ@ lli}gfp ng}éﬁ?f 3*’7“511? 9% ?50055 Hioffi 1ﬁb éﬂtsdwi{ﬁ &ikl UC

ractory”’in 1 year. |rd l'i ne

incldde RS BB prb&tosighioRiiiey] divyal adiiis) irsemattend reail bleedmg, mucus passage,
| nunosuppr essants {e.qg. azathjpri

mildeardeept z@hﬁ@mm@ paigy dlageps Wlt,hé];lodep:qtﬁ g}sp?se SEYRTILY Fay experience
sym};E}gng)g té‘}] u Iq IF@ ﬁlléﬁ‘g gél}/tls( ﬁgé@eln fo%L gtool@ (f@héﬁ mold anemia, low

aggr ga es ave een seen

grad@ 'fe'iifeP hrﬁgélﬁiolﬁﬁﬁdl Sﬁﬁﬁwﬁﬁ n@€itibn enaikfaineih u&ﬁnplbmslobsdﬂvedun uC
| nmuno

. 1: 466-471 (ZOOOOi | ncr ea (gg éig
patlmtﬂjwh@mf&ﬂ&qrmsﬁve@%kéﬁam inslhyge pang ltlﬁagy%at%ll F HLEnpolsday, severe

I
cramgﬁﬂhuglig%/fi %Teeﬁr&g éﬁrrslfgstlorg tv|7€1%fﬁ%srs chqgéeﬁragiﬂén?%‘:d
perforal&i @aséﬂc%&ﬁivitHSOthﬁtalﬁypr i nf | anmat or y bowel
di sease (I1BD) is obtained via endagscopy . (

co [Mmbphy;;pyansg;sg n@teﬁ@@@é@tt@ﬁr@ ?lgpgfh% {s}b‘il?F pa%agement of UC. First
line {:rﬁ%tmggg geptelf Yé’j{‘é e(lrsl osfail o&ﬁ%@ d@&%gs e%%:?g@ EB@ ﬁeéiﬁieﬁgmvolves

oral %ﬁ&%’ oFRHRG! GeoidsNButiBabs 6f1ﬁrst Smb kRadie dsws bécoRiet dﬂpemflnt or refractory
humani zed 2H7 using a dosi ng reglnen selected fro

in 1 32&NThing linetrkdtynent i4 achiodhye ml@gﬁatggyg uimgﬁlesuppressants (e.g.
azathiprine, 6 mercaptopurine, cyclosporine). Finally, fourth line treatment is surgery (total
colectomy). '

B cells present in lymphoid aggregates have been seen in histologic sections of active
UC (Onuma et al. Clin Exp. Immunol. 121: 466-471 (2000)). Increased IgG, IgM and IgA
and increased plasma cells have also been seen in UC patients (MacDermott ez al.
Gastroenterology 81: 844 (1981)).

A sample from a patient with moderate to severe ulcerative colitis or inflammatory

bowel disease (IBD) is obtained via endoscopy (e.g. colonoscopy, sigmoidoscopy etc).
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15), or 1 gramx 3. Aside fromthe CD20 anti body, the
patient may further be treated with oral and/or

W@ oso6l99%- ASAs, oral and/ or topical steroids, PONESIN4/040949
nor e i Mmunosuppressants (e.g. azathioprine,
6- mer capt opuri ne, cycl bsporine), MN 02, antibiotics,
nmesal am ne, prednisone, TTSfF-inhibitor(e.g. Rem cade,

Infliximab), cortisone cream hydrocortisone enenma
PathcuthfcaGRR@pbsitiye Bloshs mAhe sampla rcrdetectedeusing the assay in Example 1.

e DA S RO B R SRS A B maniza
Lo 78, ber @andays 1 and
B e MG R e
15), 6it C grafihe 6 apysidef frdnh érep@DR@ mitibeidy thepadend gxy tinjlecr Be depted with oral
as descri bed above wi Il result an inprovement in th s (e
and/aiApeB AT A LHLTEPICY SIS e PBEOIE L AP By (€
azathfié}gg SCk. erE%)?ﬁ%%&g#&cgﬁﬁWLN—@,%ﬁﬁbif)ﬁ@sg "RRSYmine, prednisone,

ar “bl'ee ysician's gl obal assessnent,
TNFanfHibRoefear. ®ehicadeninfsiimab), nopiadnesrcanliydtpcosihone erenid

ol e s S ARG PSS RIAC T, imravenous
Aut 0] | _ 3 lggali 1SI82302, BXT-
coﬂlfgﬁﬁ%ﬂﬁrns]%ggﬁg(a,i\g@ﬁuﬁaﬂt@pé 3 ORSHP 361 _tl?ahd%’ﬁ%éﬁ IS ,

I's obtained frompatient with a

51070CREBEFQHHY (KGED) IR PD B, Anedgras FEsH06, Rsbi, Matalpamphi dos,

and/or a Eatient di_splayi ng a dgr tolg i C . 1t

maAherepy af thepatent AT AV REsiHY S Bs ,Sa%.%?“‘?%iea&’r‘?ﬁ? gl result an
. arthr| t-| | Al S ’ect’s
impByagtn e NSRS BREN Y olihs o[ eS BeBRRANI By subet
funcliBndl Aescsandt SstodMiBerichR@etabisletding aBd/oe physi@angs global assessment,

detected, the patient is treated with gituxi mab_or
and pugfrashly semissin ispatignis viismAderriedp sevre Bty CPriGHs

375ng/ m2 weekly x 4, 100Ongx 2 (on days 1 and 15), or

1 gramx 3. CD20 anti body therapy is optionally

conbi ned with one or nore otempledgs used to treat

the condition in question, such as COl la an(}fi&)od}/ .
Derimatologi itik6 yr Dermatologic ManHestations, of utoimmune Disease

Tr eat ment . of - the. pabh BP0 DOSUL L P
o Rl BRSO g B b, v
a detrh&810ath dhattionSuel & pretladisor femphigms] fidoraf patientadisplgying a
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M

more other drugs used to treat the condition in question, such as CD11a antibody (Raptiva™)

immunosuppressive agents, etc. Treatment of the patient with CD20-positive B cells will

improve the symptoms of the condition treated.

48



5

10

15

agent. 4. The nethod of claim2 wherein the antibody
conprises rituximab. 5. The nethod of claim2 wherein

w0 b@saeopbody conpri ses humani zed 2H7. 6. The PEL/OSWH00640949

claim2 wherein the antibody is conjugated with a
cytotoxic agent. 7. The nmethod of claim1l wherein the
patient has rheumatoid arthritis. 8. The nethod of
claim7 wherein the sanple is from synovi al biopsy or
f | Wihdt is@laithhéisoret hod of claim 1 wherein the patient
has | upus. 10. The nmethod of claim9 wherein the
sanple is from | ynph node biopsy, bone marrow.bi opsy,
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of claim 13 wherein the disease is selected fromthe
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a,gengssentially of adm nistering the antagonist to the

mral . 17. The nethod of claim 1 wherein CD20 protein
is detected in step (a). 18. The nethod of claim1l
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patient conprising: (a) detecting CD20-positive B
cells in a sanple fromthe patient, and (b) where
CD30 ThosicthodeofBlaiel 2 whenewn the prtéhady cpmpripes laupapized 2HT.
adm nistering a CD20 anti body to the patient in an
anount effective to treat the autoi mune di sease.

6. The method of claim 2 wherein the antibody is conjugated with a cytotoxic agent.
7. The method of claim 1 wherein the patient has rheumatoid arthritis.

8. The method of claim 7 wherein the sample is from synovial biopsy or fluid.
9. The method of claim 1 wherein the patient has lupus.

10. The method of claim 9 wherein the sample is from lymph node biopsy, bone

marrow biopsy, or peripheral blood mononuclear cells (PBMCs).

11. The method of claim 1 wherein the patient has ulcerative colitis or inflammatory

bowel disease (IBD).

12. The method of claim 11 wherein the sample is an endoscopy sample.
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13. The method of claim 1 wherein the patient has a dermatologic disease or a

dermatologic manifestation of an autoimmune disease.

14. The method of claim 13 wherein the disease is selected from the group consisting

of psoriasis, pemphigus, rheumatoid arthritis, lupus and vasculitis.

5 15. The method of claim 13 wherein the sample is a punch biopsy sample, peripheral
blood mononuclear cells (PBMCs) or lymph node sample.

16. The method of claim 1 which consists essentially of administering the antagonist

to the mammal.
17. The method of claim 1 wherein CD20 protein is detected in step (a).
10 18. The method of claim 1 wherein CD20 nucleic acid is detected in step (a).
19. A method of treating an autoimmune disease in a patient comprising:
(a) detecting CD20-positive B cells in a sample from the patient, and

(b) where CD20-positive B cells are detected in the sample, administering a CD20

antibody to the patient in an amount effective to treat the autoimmune disease.
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