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THERAPY OF OCULAR DI SORDERS Thi s i s anon-provi si onal
application claimng priority under 3 119 o

wonoesiesonal applicati on nunber 60/498, 791 fil edTASQWIN27164
29, 2003, the entire disclosure of which is hereby
i ncorporated by reference. Field of the Invention The
present invention concerns therapy of ocular disorders
usi ng antagoni sts, such as antibodies, that bind to
CD20. Background of the Invention Lynphocytes are one
of many types of white blood cells produced in the
bone narrOM/durrno the process of henato 0|eS|s There
are two maj or pOdBRA h a1t
| ynphocytes (B cells) and T Iynphocytes (T cells). The
| ynphocytes of particular interest herein are B cells.

B qgldis a wBh P&y ivibhdliaPplidagioR eREmikgpEeYtaRdet BRUSA §1H9 to
mar row expressing an anti genbi nding antibody on their

provisdnal spplfcat:@l nyhber fé)/ 408,794 fded Apgust 2P 4008 n%@ﬁtl@rdﬁfsqlq’%fe of
bg B for $ nenbrane bound anti body is
Wh@’p‘é s Xme’tPé’f%tS PyBe §R€ to divide rapidly and its

progeny differentiate into nenory B cells and effector
cells called "plasma cells". Menory B cells have a
Field ofider Invehtiorspan and continue to express
nme ane- bound .anti bod a speci f.1 cj
t na P ProrHaT BaP B Doy BE AT oRBE e il suctas
antiDGRERY AResRa¥ndp2nt | body but instead produce the
antibody in a formthat can be secreted. Secreted
anti bodies are the nmajor effector nol ecul e of hunoral
i munity. The 0 antigen (also called hunan
icted differentiation antigen, Bp35)
S 1¢ 3}1&)‘1’)95}9%@ bfie bf ARSYRBEY FehiRIMb&I elMipkdduRed in the bone marrow
['ar’” wei ght of approximately 35 kD located on
durlpg eheEpracwds ofhamao®i¢synphvryare swo Wajermoprletiens eff lymphocytes: B

I TRTTEO  e ET T D

herEX RGP sgd. on greater than 90% of B cell non- Hodgkl n's
ynmphomas (NHL) (Anderson et al. Blood 63
(6)B dﬁmztnam@amﬂﬁ@ 8%)Yhone marrovsanddeasiedhathagaw eXPressmg an antigen-

bin lggrrqlarii 109 3'13{1' i St glrgqﬁflgclzelr S@Q%ggn%l%gg ?tre%o ers dul® antigen for
whlkglrf%’lﬂlgtnbral-‘t% odhd gﬂt@ao%}?s §p1381$'1%) the c@pg%lﬁﬁﬁiﬂlﬁfﬂ@ Sa;ﬁ'(ﬂly and its

y step(s) in the activation process for cell cle

proganyﬂtfﬁaremmteamtb nhrembeserBlendmffe(:fﬁe dellsrcalied aﬂ’lasmas@ﬁrl% &) Memory B

RSt RSB SRS BAGRR ety yith o samo

spe&ﬁ&t}ﬁé%pcﬁg S3&88 I%frerﬁ:@gl@ PRsBa 6815l do! AOTBRAINBS mehdbirfne-bound antibody
anti'gen can serve as a

but instead produce the antibody in a form that can be secreted. Secreted antibodies are the

Bac

major effector molecule of humoral immunity.

The CD20 antigen (also called human B-lymphocyte-restricted differentiation antigen,
Bp35) is a hydrophobic transmernbrane 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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candi date for "targeting” of such |ynphomas. In
essence, such targeting can be generalized as follows:
wanvislestioes specific to the CD20 surface anti gearal2m4/027164
cells are adm nistered to a patient. These anti-CD20
cellsanbinied gplasmasplicorf dtherl doymbl tirguesd Tedder @02l dntriugeh 186(2):973-979

(198§°St 502 reBaied ob 6 oREp B s ALHEOR ROFES o ! el nigtion and
d1ff%c 1a?§%&’£ﬁﬁ§f Qtrlzl a Cgf d?dsﬁﬁl}%n&ﬁﬁk@ 88 thieiud o8l dhﬁnnel (Tedder

ddi ents “or radi oactive | abels
etam.a\/dfe“lgBﬁ&tﬁeipOléﬁhﬂQﬁ(l%ﬁ))dest roy the tunor can be

ted to th ti-CD20 h that th
SRR e TR e i N
o4 RS P ORCERS, PR s

folldilﬁi afitibodess spycifib® tha (B)Zﬂﬁuaﬁaceaairtﬂgeﬁ:DEB cali$ axb@dmmlauemki toa
is utilized and, thus, the_ avail able a&groaches

patientr Jheserfgtic Ha2 Cansihodies sereificaly bingrtp thonbRH aptaganyof Tasignsibly) both
it 1)
normal ang’ %agrﬁfll? SHIENGE )aﬁtlﬁﬂ%lﬁgﬁ% ‘hd %Ie) ?cmil’agg#gl eré (rﬁ/ay lead to the

engl neer neric mur i

destflickigs bedldgietonsif nehyladtiodd cellyt iAghiitionally Lotiemidal ageritsh@r radjoactive
anti body called "C2B8" in US Patent No. 5,736, 13

labelsdyeng t ﬁ@p@trentval 1odetroxderigon cat bagonjugrterlix Ay %Iytl- 920 antibody

suc}bt?mg tﬁ?tagq}t OJ e 158&1157 Q% el{%?a’% %{tp?@%cipz#hﬁ E‘é%e&l@pgrgés Qéﬁfg of the

app1Baétg lalpringity g&d%ﬂorﬂesud)}yme hairer; tHespetific appreadtadind@ d&fermmed by
action studi es have denonstrated that R TUXA

nds
the im0 o iy ooy patiphlsipproaches to

relle 3O OB B AR R0 ™ Aol onal 1y, 1 ¢

haheirfibtifab ERITEXAN®)tantibodeis ag¢aetically engineered chlmenc

ant i body- dependent cel | ul ar_cyt ot oxi CI t ﬁ
muringdwimanymorncipgxagtibpdy, dseqiedeaaisbihg Cﬁ@a\%@en ituximal i the
& L. t It
S p e i
RITW*XAN.QE hfdlicapsdtfor GPLRammsht €24 eatstwiltotpsedior refitictory low-grade or
oney et al. Bl ood 88(10):637a_(1996)). Synergy
folh@@m&é}{f opitiaNg cyll aperHodekii siamppoaa Bhitroghschan gt action

stud s%%y&?ﬁfnq?r%%%f%d aq REFOKANE Hids altnr&ﬁﬁﬁaélﬁegt' lil?(? yses lymphoid B

sensitl zes drug resi stan

cell IiePiediEh ¢ehldnienedefeddtdieyRyd:06ioxCDEY (Reff 8t 4f Blood 83(2) 435-
doxorubi ci n, CDDP, VP-16, diphtheria toxin and r

i Ci
445 @wﬁ)h éﬁlsdétonalﬂy, itches sienifceahestingy i Hpipsgys for antlbody-dependent cellular

cytobc}xécgﬁp (% %{&?Crgclzesnﬁlgi%e\?%[%ﬂﬁ@ﬁ%t t;eél? %ﬁo l;jav\é LM -proliferative

effe6te ﬁftﬁ&d&hﬁﬁidﬁﬁr‘e ihésrpoiatien peeyEtalinduce agbptdsiniifectly, while other
nodes, and bone marrow of cynonol gus no

anti g IR D24 Mg ies dormot EvACBe i CElpr RS Rl-6a7a 1996). Synergy

NPT O TR
In p%ﬁ:ﬁl‘@? @I?@)@AN@%@@M&-’L%S Rad Cﬁef&lsf}iﬂﬁhurﬁaﬂﬁ Reld T:ﬁnphoma cell lines to the
, 136,137, 399, 061, 5, 843, 439, as well

Us
@nﬁfec&p@ﬂ d@xnn@)1c1m,l§12DBQWBil@7Q@bﬂ@na tesin and ncm (Demidem et al.
Can 008}@@: 5%’*& RaLéSop 919;1%&9{?2 ]Z7 %2@5 ’17J7J§8g ?@7%0%5%%% preclinical

studies have shown that RITUXAN® depletes B cells from the peripheral blood, lymph nodes,
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2003/ 0147885 Al (Anderson et al);US Patent No.
6, 455, 043BI and W00/ 09160 (G Mo- Lopez, A);
woRB/027328 (G illo-Lopez and Wiite); W00/ 274BBT/US2004/027164
(Gillo-Lopez and Leonard); WO00/44788 (Braslawsky et
and ®Ine;m AR b1 b ol frasha@tkeyps, prammablvmﬂmgl@ 4@nplemRast antltcg-

medgg”ﬁ%p?géﬁésees@gg%%%%é%%@% 45308 b1 ranna, and
wehti B 38 bR & r@gﬂkﬁo@g C%WQ% CRAbAARRodR: ARG de U Patent Nos.

5,776\456,Ham3621 376 399061 aamﬁISrﬁéll?oQBQU& w0 3¢ U$ pagiifapiln nos. US
(Hari haran and Hanna

o0 o a0 ap ka8 BB Ao o DS AR v us

ol A RO RS S PR gy e

LopdzBhas W@M7£ES @ril)o-V6RZ 0T F2lite) ( WeS(f0/29ad3 Dalled oped thd
Patent No. 6,171, 586Bl, and W98/ 56418 (Lam et

Leona@@gm@(yaqasa(}agaslagvsyy e@g)@&]@’m{@a@@ste@g W.); W?)bl/10461

st o] B QO3 Pk Oyt 0eE a0 Bl oo

Uszbm/o@@o‘i@& A3 4ObLusei @lafhahnd HHMAIQZUE%prﬂH&S U52002/0012665
L.); W000/ 67796 (Curd et al.); W01/ 03734

A1 pBWD0bLH3B HlamaN.)) US aeplapipl HSR902{085309920 b (e 7ia; US appln

no. @ggg%%éép@i% (%né\':;é{n aiﬁ_‘?mﬁ’{@s )aopti R RaB0AB009444A1, and

Q)8L ez§ R')GW@I/MS)SS (\EﬁiltBaCQﬂUS N@BIn no.
6 090 365B 537Bl, 6,015,542, 5,843,398, and

Uszsoygszémzm(améWﬂ@?(/Bzréﬁ(haR)eff MB);BEPeHP6(95S (Brskuskger,

al) SR Rsfitbaan Rt Sy Gt AAEY S Pusboe No.

6, 17'1"‘586@1 25%141 WORBIs6a 08l (1\YED6/ @qum%a r(Ra_]aJS b 1 ®D99R2)764 (Raju,
945 (Barbera-Guillem E.); W00/ 677

S); Wesptﬁamr@s Paio Mgyl 1Ma35 185, Dottt B0 GBI AP RS Patent No.

o2 EB0b 0 RSO Rs 10 OR ) YRl Rl
WOUSz002@%%4%3%')NW@@V03@3¢KG§H& Udgefaml 0 [UISa pln no. US
(ol denber g,

2002/80B537 0.0 268 M@Ql/(/wz{éaﬂlaﬁ@dl%mtnhm applw MS?@Q%@197 256

I T . S G G TN,

6 28(7\643*713'1? @bl%zh 5 M@@@é%ﬁ@@iﬁlﬂg@ﬁ%ﬁ@@a} [0S P&tagNos.

i'S expressly |ncorporated her ei n

5 5009f6ér E6@é18®ée721d10§oande8126h?(e7rﬁR0hﬁl805 egdo; @éé’aéN@ &p10,391B1

e B TR 5 VRSP Qe

WOOMBY 645 @ arbdraGuaiign W @@5/-6679553{}%%1&@):?) RublAppaNooUs

concerning therapy with Rituxi nclu Perotta and
2ooszma930a2eoslpmds\¥0@0/7ém&fﬁﬁ@dméjeegmdn@ansm SO 79xRr(Solay et

al.),YSg(@ /Iz'%gqﬂt (%chﬁn an)& l{msenblAL% Usaﬁatenﬁ 1\?’03%%6@598&1 (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.); W0O03/002607 (Leung, S.); WO049694 (Wolin ez al.) ;

W003/061694 (Sing and Siegall), each of which is expressly incorporated herein by reference.
See, also, US Patent No. 5,849,898 and EP appln no. 330,191 (Seed et al.); US Patent No.
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1-2):p. 88B (1998); Stashi et al. "Rituximb chineric
anti - CD20 nonocl onal anti body treatnment for adults
wai2043/0e5800ni ¢ i dopat hi ¢ t hronbocyt openi ¢ pur pupai/uRkmaemd27164
98(4):952-957 (2001); Matthews, R "Medical Heretics"”
4,86Ne10 Sed EP33%5865A2 (pyet andBiss); USRah86H 582 (Mbyer ef al.) and
"Clinical outcome in 22 patients with rheurmtm d
WOXYOR0t(Bhattatehled with B | yrrphocyt e depl etion" Ann

a0 ST e g e

of cl¥hid eagRidOrTPseH 19t pearsehibdtioaay Ramm@kwewsaaamo Blood 10(1)(part
Arthritis and Rheumati sm 44(9) : S370 ((:2001) Leandr
1-2)en. 88B.(199%); Sigehi es uli R itexingd| ) ponpglenilntibody

R e e

(2001151 M&ﬁié%t RI \iadibalHdrbigos? mmmsm Repsatl 02001 ) desh@oed al.
depl ete B lynphocytes" Rhematol ogy 40:205-21

“Ch@zﬁimnﬁqorrm@zaqm@mts alith theumateidpsiditia tr@etsd stiihdh hinrbogysy

in rh toid. ar I,t her. Qi
s T AR AP Ba P P THRS osdplgionio
theuRAVRE F8h@tis: Rhrly eviliérce Fevsafitd efdagy ﬁn@ﬂod@lré hﬁﬁib‘lrﬂﬁqtzs and
B-cel| targeted chineric nonoclonal antibody:

Rhewnaribord48H S3/0 620680 Iendnoet ke dAnopean study péBulﬁnplsowetdepleﬂon in

h; toid arth t
syst gl b Gyt Re LAl B VSR A G AARET Doty r e B pvards
and @Q&lﬁﬂ&g{% %Eame%%mpﬁs«éﬁleht ﬁ%ﬁe&ﬁé’c@ﬁ LANEIHD tfcklﬁfvaﬁg a PpEitE@] designed
t uxi Tab" Neurol ogy 52: 1701-1704 (1999); DeVita et

to dqﬂete Brhipbacyess Risehadignid: 205411 (260 D Rawards gt ¢l &B-lymphocyte

trea nent . of rhe arthritis". Arthri »
deplgfiotoygDy ahpDeha) gt o e gpoypbalibefl B soc
. - ¥); (HIRHPE Hinfl “BEGAACH bh®safbtl b Rithiuixiabal B-cell
ﬂa%%@%{%@) "Annual Sgl enti flj(,: I\/Eset [ Zg of the e

targdtad chioaric Goinoclyealomtibbdsu fetanflergized @iacebd cogroligdial in patients

b0t g S e o

« FBBlatddrgobrihRfafliest BefNuapiatioehetthdriysy Mgt Rit@kimab”
IngaﬁHl?? Amglrl can CoI ggeesof I%heu%atol ogy; Oct1§y24 29;
NexNog G2: 83011 TEA(12002 DAl obtEBiscr ofsiachive§ cell blockade in the

e S e o PSP 58, s o
“Tré%tﬁﬁent OT@WRMER@@%’[ Shedddt AN ‘akBritid dith (S8 hab.” Presented at the

I'nvestigative Ophthal nol ogy & Visual Science
AnnBeI(Skntifie Meclifg of 1t ARy icariGoflege diltheRwgtodegy; Oct 24-29; New

O L A Qs R R regtesh T P g ot i e

| .
aﬂh@ﬂgwm%ﬁ?g{uﬂraﬁznﬂé%&eé %@t}%@%%@%@éﬁé{ %%féjzﬁig% 7}‘[2{1?23 é/lénerzcan College

of Rb2iRdtploghl OciiPet 29y Netw @ﬂeaIEanA@ﬂDhol ogl a

Japonl ca39(6):593-600 (1 J Aut qi it
| ( j’)u beppiony c%rfggqgl}g aqj;Bq(q xgwii)es 2} OCRE/E %qué%lnﬁlglge E%ﬂﬂl&ety al. Invest
Ié’ﬁé VR 7 (3):137-141 (1989
OP%A@%@K Jé%gyo%éra?ﬁ? 8I e\/\sly(%%?%oéﬁgl 355&.9%69 4); (@):137-141( )
Pecl\éd ctlnBzIDeﬁﬂgdtzMa@pIahang&ﬁﬂi’zshabSmateed@(l@ﬂﬂﬁ@l9{7)9 04§98); Harper
and %Z)gtgr) In?e?”natzonal Ophthalmology Clinics 38(1):1-19 (1998); Bartalena et al. Bailliere'’s

Clinical Endocrinology and Metabolism 11(3):521-536 (1997); Seider et al. British Journal of
Ophthalmology 85(11):1287-1288 (2001); Hiromatsu et al. Endocrinologia Japonica
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894 (1974); Aronson et al. JAMA 196(3):225-228 (1966);
Hekenlively et al. Arch Ophthal nol 118(11):1497-507
w02030p330and Bartal ena et al European Journal 8€T/US2004/027164
Nucl ear Medi ci ne 29( Suppl. 2):S458-S465 (2002).
39(ONE98/600 209B2);desrellpekAtvavinity 14320021 8BYe Hollwivs iF. Australian

o B b B Y S AR e i
52)"RINRE (Phgdh! g@i 1 38 .ﬁgﬁ%ﬁ@@%&&ygﬁ%az Af@pmmkeogy 77(6):891-

conpri sing’adm ni sterin antagoni st to th
894 | AdoRscare: airoUM A ¢96@R22 228 6 966k deketlevetyceradrdrch Ophthalmol.

i sorder. Preferably, the antagonist is an %ibq@y .
118G SMEE T 090 )vand B tHigmathal e oRpen JoHEIAL Al Necleat Medicine
nti BodiyLes as anti body fragnents. Exanpl es of
29«%@3P2?§g$§§?§e¢§b?%at can be treated herein include
uv ey o068/402162) dedéritesitfebtihgculdrilysondeds @ith adiangad@4 single chain Fv
Graves' ophthal nol ogy, ocul ar Behcet's di sease, ocul ar
(schyy fregmenti a gravis, ocul ar penphi goi d, aut oi mune
retinopathy, onchocerciasis, episcleritis, scleritis,
rel apsi ng steroid dependent optic neuritis, ocular

suﬂuﬁug% yEe Thveadtioegener' s granul omatosi s, Sjogren's eye

co I cati on, nelanoma associ ated retinopathy, and/or

canldemressaigayentio cpeearpipetrpd obEeainzen qoukE Hisprdep i pmammal
the. Preferred E i ts . | nj i " .

comgr g Ry G CP20 A edugtia O blrblsf BEad inoffthiBbive to reat the

oculal8is6Mer. ProfRrdPyINBd atthddnisa (s MCantibodyiurhrag RituRiniad o humanized

Wi |l generally display one or nore synptons of eye .
2HTinsukieg in@stingibodies o5 teH s antitosy iagments. iExpmplesof ocular disorders

heroin | o 4 e i ,
s, B B RE PR B0 SV SR L R ol B e s
ophB¥BnélbSE 3sEaPBeldeY Bfscasephtiulla niakibgia geail, aculBepemitigoid,

di sease, ocul ar ast heni a gravi s, ocul ar. penphi gojd,
autamnaReinepBY, on6 asip Gpineledtin selefids, relapsing weroiq dependent

scleritis,, relapsin id, P& it ..
onsBSERE PR AL e ORISR B pication
mel ShdPEH B80Gatey Retieopathy,Gatliop Bancdbisaseimed aashophtay.ed
retinopathy, cancer associated retinopathy, etc. By
"autoanti bodi es” herein is neant antibodies that a
e s 5055 G PR ol 00, |5 O
bi qI.Bgi QidfingaeRy € from t hemammal (such as tears, eye
bi opsy, serum plasma etc) using Western bl ot

analy Scar Bisbsiar” heretnnohdiscaseion 'sgtdeyjnvolving the eye. The mammal
..chromat oscanning, etc. An.'eye.antigen" herein i .
wittgar oy onie hegin Wi gersflly Spl e O toun SEb Gls DER b discase:
Oculldt ordr @8 hrliifaraN Rrest RGeiffclady, bieite ABYlihRedioe 80dHis (including

in or around the eye as well as other tissues
iritis and acute anterior uveitis), thyroid eye disease or Graves’ ophthalmology, ocular

Behcet’s disease, ocular myasthenia gravis, ocular pemphigoid, autoimmune retinopathy,
onchocerciasis, episcleritis, scleritis, relapsing steroid dependent optic neuritis, ocular
involvement of Wegener’s granulomatosis, Sjogren’s eye complication, melanoma associated
retinopathy, cancer associated retinopathy, etc.

By “autoantibodies” herein is meant antibodies that a mammal generates against one or

more of its own antigens. Autoantibodies may be detected in a biological sample from the
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(e.g. skeletal nmuscle tissue), or may be present
predom nantly, or only, in or around the eye as
woanpaee2t o ot her cells or tissues of the nmanmrai/ustmn/027164
i nstance, retinal proteins such as recoverin, eye
manfihd ¢hehas tdage B biopdyi, smhmMg]alsmn et ising Westeah blot enalyas, ELISA,
t he purposes herein, "inmune conpl exes" conprise

immyBeligfo dreaHslry; CHORFISSIUINE Sl exes that for m bet ween
gmA'ng gé gl?[ (ﬁ(j > fereAYL QR Bk u%gdél.ﬁﬁ)as agygot%ﬂtahﬂgarc' wifelis present in or

In or aro

aroudfthes®. The aye aftigkiDmaybepreeyitiosy batuad thEphaysph mﬂ@‘s eiher tissues
found on the surface of greater than 90% of. B cells

(e.g. fﬂi@hﬁabéwgﬂg HpAE), I9F B0l bsPresgrignedemipaghn er odyps of ground the eye as
AT R Pt oot o

reco%ﬁﬁ %Slé mRBcl® Qﬁﬁgcﬁﬁ) rrefdal BB bellsaavestkic. as nmal i gnant B
O her nanes for CD20 in the literature jnclude

beyﬁpm@mw@&heé@nx‘ﬁmme&ﬁﬂmbeéﬁS” Rrprisggameovalppily gsspejated

comg%xigrg%t ftoxirgg@ \z?e%ia %Irelpbeoxd;?rp %ﬁmﬁ)lo 1e§8@§ a%ng S (e. g. antigens

fourl¥ah @¢ Ho@ndMHee). Upon blndlng to CD20 on B cells,
destroys or depletes B cells in a manmal and/ or

i ng‘éllef eD24" antigendhe ~35 kher @reglaecpswlamaimhosmrotengfomﬁkﬂn the
b
s G a8 S8 0, o el S0P S b D20

expﬁ@ééh %ﬁnge&gj pré-K ¢6119devéﬁ>gﬂféﬁt ﬁidfr@mhﬂis oAl Pagrd tell dlfferentlatlon
levels) Tn a mmual treated therewith. Such depl et

CD2fhiy piesertohi hotlenproiah Byashs auweknee mahzagm Bsggllp Other names for CD20

in tlgﬁ&er d%wﬁﬁlﬁgﬁﬁyma %clé/ken}segtn%t[e%? 61? éXI Ca?x[)&l @(13%'(:%@%@20 antigen is

desdri%@a lﬂ{ elagaezQIz BNES (TS pr sy ﬁw@pmnfoaeﬁmplej nducti on of
cell death (e.g. via gpgtOSIS) oni sts
i naqm&wgamsh.mamvée@beow funonévlmie&wgb%%ﬁtqeaﬁ destroys or
clud ant i bodi tLC
el 06 e Y AP g Y PR, g

redel?dlor pPRleh@RB4 him&RNtddp@ise ‘éhwtédfbﬁhe Bus#id The aatagonist preferably is
CytOtOXIC agent. The preferred antagoni st conprises

an
ablectntdieplothyB cellari.¢. U@@fﬂ dupdatemB celblevel i amammal treated therewith.

yt gt oxi ci t DCC'. refer, t e }
sucf B B3t S e AR Bt Bt S8 bR A fpaen o
mec?r’eﬁ‘.@d Byistokkeity EABRICY %ﬁdkF@ﬁﬁﬁ)leﬁﬁnﬂdepeﬁddmt aytotsiidite(CONI) inhibition
ells, neutrophils, and nacroF ages) recogni ze bound
of Ehcmlll Hvoldfgragion and/ar glétlctm of Byped @&1@%@ érrﬁwp@a@é Antggonists

ineigsden i hediopns S pESen APy 1y ol S b r naive
seqUPABOFYt RIS StneIBmbRERE anfagaiiRbts wﬂﬁkﬁh His@ R €D20fgRonally conjugated

expression on hematopoietic cells in summarized is
witiTahfuged3oarcypdgpac agnt.oThRpreéarsd aatpgRiigeeompAisaan Ré\bOdY

St oadat L ARSI Wl i ot
reacrtllaﬁtl %&‘ﬁrﬂoﬁgﬁéciﬁﬁ o%?t&@& @éﬂs thie. exﬁre@@ﬁe f‘%@gpt@fs ¢ cl%%J(e §3Natural
e perfo fector cells for such
Klllasﬁﬁft)scellls aleutteplpksy arphaaexbplﬂg@s)deco gnize bound antibody on a target cell
and subsequently cause lysis of the target cell. The primary cells for mediating ADCC, NK
cells, express FcyRIII only, whereas monocytes express FcyRI, FcyRII and FeyRIIL. FcR

expression on hematopoietic cells in summarized is Table 3 on page 464 of Ravetch and
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nmononucl ear cells (PBMC) and Natural Killer (NK)
cells. Alternatively, or additionally, ADCC activity
wofodshe3amm| ecul e of interest may be assessed i RCYiUS2004/027164
e.g., in a animl nodel such as that disclosed in
KineJ AMaSREL IkuiNASI YT SBN)1 99b). CERass&s ANOggytivity-pireemolecule of

effector cells" are | eukocytes i.ch ress. o I
inerenbias IFOHE ARE PG PHOIEHT B oorRSHOR Lol a2 or
cells express
52 PEL GRS RIRERTS Lo SARLOF SRR ARG Y bl bl
mon®RH Ak eemgg)@wmwnud&mr Kfikee (8K bélixo dA lemmativelyl, eaadditionally,

cells (PB natural killer (NK) cells, nonocytes,
ADGE edtvityiof the melepue ghmtqress ey assesses) i PREEs bk aikjal model

cells .bejn referr =6 r* or

such B f RFls LB ALl PBE RS SORE s <o
t hepfimah 88LQ6 Rfls’adte dtikbbaeywhithexpicef @fercedndre RcRsamd perform
native sequence human FcR Mbreover, a greferred FcR

effedtar fonesionsi Breférabisisthe gellspapeass poigess FCuRYhmnfhcary/ i PaiqC effector

d incl ud t f the FcaRl, )
it BOGBAREUBESE B e R BRI AR E g Rl blood
mon8hicdan abi V@BV hhehAd kiiRk (NKY tellafBotyres pjtotosic FegRland

receptors include FcgRIIA (an "activating receptor")
neutaptiil oyl PBMGsrand iIN¥h celistheireg prefesistor "), whi ch have

e BRI LS R, HECL Herat] © SR ank finds o the Fo

regidiC O An! MHBOR. ATRDréRbd TER Y LAAReqisCOBIMEn B eMoreover, a
activationnotif (ITAM in its cytoplasmc domain,

preférrddi FxiR isroge whiditinds aadgel anBbedn(eegansnarecenipil @ad dclisies Feceptors

t yr osi ne- ed. Lnhibition notif. (.1 Tl 0.k .
B
splickR oy A3fest 2182 pthts. FEPRE rédeftor€iicRie Fcy RIRAWA sdtivaiieh receptor”)

Kinet, Annu. Rev. |munol 9:457-92 (1991); Capel et .
and BtyRIMBamtinkiblingsectps”) 3whichdoyg similes apinorgidsscgpenges that differ

. J.. Lab, Cin. Md. 126:330- 1995) . .
primagly Hdhe @*?ﬂ@%@cgsﬁﬁglsi@%ﬁ?ﬁ?%l il %%‘%Fﬁ‘?ﬁ@% Spgamns an
im%ﬂaﬁ%?gﬁ&st?fbsmé-ﬁa% 4B aorhaRif (TEARDN iff ketopREmicedBerin. Inhibiting
cludes th

In e neonatal receptor, FcRn, which is L
receptos PoyRIIBlcentains at mniunaresemer fosingtkasedhinhibiiamn metif @EIM) in its

fetus (Quyer, et_al, J. | nol. 17:58 7 d K
estopfEstife dop iAo 7 Reto By ol R Grpe o PR
revidSOERAEN et B MhQ KeXdt CiAN:. ROV, Infeldeol 9:85 P02 (DALReCaR] bridly

of a nolecule to I'yse a target in the presence of
Immupombiognt:25-Bh €1 Wspind e diaaa et ¢ at Lo C%m- Mgl 136333041 (1995).

O L A (PRl Ll SOTBAEH 0 i e

hereaD U TROA af8 RIS thaMidoRatl OGS, BcRAMIIERs régpodsiBRSBr the
conpl enent activation, a CDC assay,e.g. as described

tranifor maamal Baistothe fetus §Guyer ¢ al, minlmeknolvil Hokis(1209) and Xim et al.,
(1996) erformed. "Growth inhibitory”
~IbﬁﬁW§§d%F£%é1§§@Ethose whi ch prevent or reduce
Pr o L Befdéhnt cytotoxicity” or “CDC? refer to the ability of a molecule to

lyse a target in the presence of complement. The complement activation pathway is initiated

by the binding of the first component of the complement system (C1q) to a molecule (e.g. an

antibody) complexed with a cognate antigen. To assess complement activation, a CDC assay,
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cell expressing an antigen to which the antagoni st
bi nds. For exanple, the antagoni st may prevent or
woedusme3zpeol i feration of B cells in vitro and/ BCTius2004/027164
vi vo. Antagoni sts which "induce apoptosis" are those
e.g. Micstibetdil CRzROR METe @: @] Imleamid], Methgds 202: b63(1686), may be
as determ ned by standard apoptosis assays, such as
perfismedi ng of annexin V, fragmentation of DNA cell

hr.i.nk di. | i f i. i . .
? oA i, g Pl SRR E T bbedh WicPfioliferation of o
cell é:5éskR aﬁ&ﬁﬁ%&i foGrelie Shtagdtist Bigdsn Farkihpdythe Aetagomist may

is used in the broadest sense and specifically covers
prevemsroo c¢dmea pradiferabotpel cellsoh it oad/ oEititgedi es,

mul,t | specj fi.c anti,bodi es, (.. L specifi ' '

F oDl e T HriptofiSy She BRI dul o cll death,

e.g. 864 BREWYasf deRGIRI¥ Dy SR HAGpBSotiB aYsaf RudH 4s Biiding 66 iaheekin V,
biological activity. "Antibody fragments" conprise a )
fragmentaii@noNan célhstatkagn dilatianof epdeplasmaisirgtiederr el fragmentation,

and AR RGBT PR TP RS SRS and v

fr ggORMSanBbAROULRS: ishkaF@lth@blobdREb@Se afd f@kRcaMAtdVers
antibody nol ecules; and nultispecific antibodies
monbdonadnfibaties polyblodgl dntihedien nanltispeeifictatibedipoleds bispecific

herein, an intact antibody”.is.one conprising h

i) e i S0t B RG tuboRists SRR g ong a they
”ﬁﬁﬁéaﬁ-g&ﬁjﬁ&§;¢§%- e usually heterotetraneric

eXhIB ycoprgtei r?s ofal acb%)u 50, 000 dal tons, conposed of two

i d&Aniibaly frdggienty’ cpmptisé mporsing of awiritans Antikagly, prefeyably pymprising

chai ns. .Fach light chain is |ljinked.t@ a heavy,chai ' .
the e Bpdimareeian S vio L xBBhEs oL ATTeeY FeBReRR B, Ry, Fab,
and #¥ ﬁéglfn'eﬁi@, JihPBEE Bn¥R hh8So @EP gl tBaeR Yo GhRbRBules; and

di rent” 1 mmunogl obul i n i sotypes. Each heavy and
multispgbificahtibodied Honedifomegtibedy yagmented i ntrachai n

i e b 155, SRS Rt B R o
Vaﬁ%gggjz@/%ns Eaghiilb ghtc edp@d) has a variable domain at one

and a constant domain at its other end; the
corfNbavd ardibodies" @t usiedly hietphatetedmérie glgcaprotgime of ghauh 18HR00

first constant d in.o e, heav hai.n,,.a th .
daltfrisg FRMBAER (PHAPT e Jehud c?‘%m%fl%(‘bﬁ%odld\‘iﬁ???ﬁﬁaé’y U chains. Bach
1ighé’&{agﬁ*§ hEKEPIR] Rea®y chiif b BAY Yoralta BisuffRlebofe Wikl Aember of

acid residues are believed to forman interface
disubfideiadmgdsheries ghong thaihnagndhaine @f difbanerit imyampglobelin isotypes. Each

hea SRR T Foh B IPECED PP BB HLE R BARh heavy chain

has S00:ERR4 \égjaﬁalj)l@ dBFAHANGP IR bRl 65cARAnAIANMEE dRach Tight
I'n the binding and specificity ofeach particul ar

chaiaibé beayatfledomsia apand éncl(Vay arele capstant doneinet its ether end; the
variability is not even| istributed thr hout e .

consfgitdame SoHa e RPN EHBSAEL: F T COBUHE AT Ry peavy chain

and ttﬁyl‘r:g%t-%ﬁﬂﬂ%gﬁe?ble domain is aligned with the variable domain of the heavy chain.

Particular amino acid residues are believed to form an interface between the light chain and

heavy chain variable domains.
The term "variable" refers to the fact that certain portions of the variable domains

differ extensively in sequence among antibodies and are used in the binding and specificity of
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cal l ed hypervariable regions both in the |light chain

and the heavy chain variable domains. The nore highly
woanms@esme portions of variabl e donai ns are cabPCeaStdee/027164

framework regions (FRs). The variabl e domai ns of
eachRrtidtéar hadbydyefoslits p@hbul@hﬁitigen eHotvecantheivagaiihityris R&sgvenly

|'argel y adopting a_ b-sheet connguratlon connected b

dlsmmmdethmgbwah«r sasiable dynansol aptipedies. Jf i Jopggurated in thred Segments
nect . and S
R R T
mor§ Iy c’bh@erh&i portieges hikiable delnafie aps elleditieyfrinew i régRons (FRs).
, Wth the hypervarl abl e regions fromthe_ other
The whuaabie deroping pHuatwethsarshandrlighfeiaingragh cemarise four FRs, largely

el B e ST P o v
conr@él,tm léﬁli i sdieaddsbs foemid gns'h'eet' shgitiutdlt Bie Bfpervariable

h, Bethesda, MD. 991 he constant domai ns
regwuﬁn eath ¢hainodre édlddog@hﬁrlny 010ﬁ6 proAtmitgbwthe éjr}ﬁsl anddyith grean

ant |, but exh i.oUS ct unc Iy
rop G ea b ST B Bb o, BB e i
site SPéﬂtf%éires EKE Ot bk Qz‘ a1y Schlteks of Pdadins Q‘Uﬂz@%b zc@? Interest, 5th Ed.
anti bodi es produces two identical antigen-bin

Public Hgattn$eyice ANatial Fatitutes od iealth, sBetlmaéa; Mpt ﬁ931)a4 AgF eonstant
antigen-bin

dorfisede Fradvarer el in ERdigRon @ptoeSp ga g B Abbi various
effeétgﬁﬁint:ﬂonspﬁﬁ;ﬁ'ag tpﬁfti%ﬁiaﬂ@ﬁ bf the %hﬁlﬁo(ﬁfrin Bh@kbdy (fef)éﬁféﬁmellular

has two an i gen- bi ndi ng S|tes and is still
cytoocapcabil(éxHﬁJC):r oss-linking antigen. "Fv" is the m ninmm

antj bad ch c nt ai ns. onplete .. ..
R e Aot R R RS iftGR G febindipedregments,
call c?@‘aﬁﬂfrﬁﬁﬁéi@ teactPtvith adidPes artfocRBehdh@oss, SR FesRINE] 'TR®E fragment,
chain variable domain in tight, non-coval ent

whoas same setfleots itslability td erysthllize tadily. gRensin toratmengtyieldrean F(ab),

e rvarj.able re h vari abl e
B S GRS e AT A o SRS o S P antigen.
surbacg 1R midifu an¥ibBEyBAemERIIBE! EotRlids a EhBpiRtefantigen-recognition
hypervari abl e regi ons confer antigenbindi ng
and apeégrinfhinding sito Tieregn @malyts ofleviamer of copdgawy @angfmél one light
or half ri S|

chaif DI JRBRGAR (gt Qo agT Y Spelipt ol pop I baRPetfatign tht th

threB P?%ér%aﬁpi' Ijegfo}is bPedcB $295Y1E Borafid iRteRidt RNeHiAeAn an dgen-blndlng site
ough at a lower affinity than the entire bin

on thé Emfacé’bﬁthlééh{—‘ifg digmenColidctivelyahe sixrypetveriade sigzons confer antigen-

bindiBRERR G DS HAn ALY Eh Y & ﬁfa'%fesvtﬁfl%@ﬁ@ﬂ?’slf’a@f palf of an Fy
corr%tﬁgftﬁ% 52l thfRHTBEY Sridble £3fondd c'iﬁ@f(‘)r aftige@Yhiehb abigisy to

e Carboxy term nus of t heavy chain" CH donain
recdgm'zle ladd bgldcmegﬂr alfboughcy sﬂ@waraiﬁmt}dlmﬁ the eatits hm@llylg site.

e heiHgh seiont S8 Coputins e CPRLan aBey Giing eth et B the first
congglﬁf.adb H%lrp@-ﬂaac}f thERSy ORenf AP fdahRhis @ @4Prorf F@ fhgments by the
anti body fra

ments originally were produced as paifs
additfonfodb'fe raghenbisthababbxhemeius gétheystei dheim GHfl Weemnin including
them O her chem _cal coupl.ings of anti fragnent s
one g @ox¢ eysteines from the antibo yphlhgegreglon %aé'l-ﬁ?%y the d eggna?lon herein for
Fab' in which the cysteine residue(s) of the constant domains bear at least one free thiol group.

F(ab"), antibody fragments originally were produced as pairs of Fab' fragments which have
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known. The "light chains" of antibodies
(i mmunogl obulins) from any vertebrate species can be
wagzsisgne2t o one of two clearly distinct typespctaiSkmd027164
kappa (K) and | anbda (1), based on the ami no acid
hing8 egiteineList0tentthanr Gehdrshamicatlcomplings ofapbodi figgments fre also
am no acid sequence of the constant domain of their
knO‘Wéavy chai ns, anti bodi es can be assi gned to di fferent
T.
?ﬁ% sht cﬁfﬁfl ﬁ{aﬁ%ﬁéq’ gs'_:(%n% o@%@%{ﬁ%gﬁ% t\?iét%’térra‘ge spe(f'1es can be
ass1gd%&$@oﬁ@6(f the déﬁfl@l%ﬁn@t Wheke dalleﬂﬂ@ppfum) |aﬁ$ mda (1), based on the
(i sotypes), , 1g&, 19gG3, 1gHA, I1gA and
mnln@a@dseqnenq@éaﬁ&?w@wamﬁarwﬁmaaﬁt donai ns that correspond
to he diffe S f . a di
rispéndie O R{E e 150 2ol OBl ERe ool R hoofly chains

antﬂSJdi'i@sQ:aH bgﬁmgg@a 8 diFrRdnt glakstk| !Fﬁéretafe fivd hejoe Blassek a8 Besct
i mmunogl lins are well known. "Single-chajn Fv"

antﬂmdlessm Igla,rigEbIgél?y and Igvieandseveralnitheseminy bg fgrlendivided into

A R N e T

domBiRk YRR RbHr&i@ohdic the diffPem cl8es o@aﬁ?@ddﬂﬁ?&&fré @aﬂeulan Bee, v, and u,
bet ween the V and V domai ns whi ch enabl es the ScFv to

respeaiveist %e@ebmmb@ww@ﬂ:mrtbrepdnmmqr@b poriguentiogs ofdiffegent classes

¢ revi ew of. scFv %Eﬁ‘? ckt hun in The Pharnacol ogy of

0 “ﬂﬂﬁ’&%&‘&%ﬁmﬂ?ﬁw B vol . 113, Rosenburg and Moore
ed3ginoRPCHAROBF oY ST anfibdlly YigkhenBbondhide &Sy ( &R0%) domains of
The term "di abodi es" refers to snmall anti body

antifadygwherein thisetdomamsame prgeent lin & @Img?g p@ﬂ}tpéntldwhat,fh Preferably, the Fv

oo S 5 B SRR A B L5 Bl e
enab?@srfﬁe BB e8! R dekigddktiu¥ture fér)antlg&}’blhkﬁhg gFér 4 teﬂi@d‘ of scFv see
that is too short to allow pairing between the two

Pliicittmiing7e i?hmrmezcgém of Meainnclondledrdidadiensvohrld 3f Reseabunggmd Moore
pai t I ene ns of another chain

eds. ?\FH‘ %{2@ fkggﬂ ﬁ%ﬁﬂg@‘h es. Diabodies are
desgL e d’i@)’o@leg Utelidts tsmdIPant® 3 BhemembwiB4wd Jhtigdbinding

93/11161; and Holllnggr et al, Proc. Natl. Acad. ScL
sitewh;chgfmmzsc@mse 2 9es)y-climirevariable dompin Y0 eannected to a light-

e o BB S P B RT3 D WPsing e s

too {RPDESNER PairfHeRACHNRRe two omaih§6n tHRGhME@HEh, the domains are forced
anti bodi es comprising the population are i denti cal

to p&EK wu!htthef omypessithiyelonzingy afl dngthec chair anvcreate twe artsgenthanding sites.

oia Rl RS 50Leb L AR b, FLYOSGRPE 9% ROt

et aPP8SME Lhll Kei. F(W/f lDereaRL B448 MoOANt rast to
cdonventional (polyclonal) antibody preparations which

t y Alheadrhy mormiclodel atitibbéy"eastusethhdérbiodetess tdianeotibeily obtained from a

n
popligt?on cs)’% su%lst];ﬁt?ally%omogeneous antibodies, i.e., the individual antibodies comprising

the population are identical except for possible naturally occurring mutations that may be
present in minor amounts. Monoclonal antibodies are highly specific, being directed against a
single antigenic site. Furthermore, in contrast to conventional (polyclonal) antibody
preparations which typically include different antibodies directed against different

determinants (epitopes), each monoclonal antibody is directed against a single determinant on

10
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determ nants (epitopes), each nonocl onal antibody is
di rected agai nst a single determ nant onthe antigen.
wono@ddsezon to their specificity, the nonocl orai/uS2004/027164
anti bodi es are advantageous in that they are
the aﬁﬁgéd'l gaiadeidioh Yo ther shydificitho thee mothdolore] anﬂ’v@dlw are atﬂaml@dgeous in
ot her i nmunogl obul i ns. e nodifier %gnocl onal "

that Vi a@awg@aemﬁ@i oriap Auaorst CHlives &HP?TB%TBW byt
. bt " 1
o s AP AR A ORISR0y s i

obtaie@He! i ibsehtibichansdeheslys populatiyn pasdtibodiearandes hatdo be
For exanple, the nonoclonal antibodies to be used in
consarwbamqwnwpmﬂwh@ pirthe apibadsnpeeny particalyr Bsthedddopgxample, the

L e

@Mﬁé&ﬁa Hfé@ﬁ)d(ﬁi@ﬁieséh&d by ShlerRa e Wakde, 246 896 (BH3),.or r may be
he "nonocl onal anti bodi es” may al so be isolated fr

madpbﬁwoaﬂmnambBNA ngtheds esee, 69 :ng S RetenelNputts &1@%67 The "monoclonal

o 5558 RESET P o g ARG s s
in Clad@b)er af ONaf¥ANP):624-5€ (TONPaA MRtk WD distsBbES BIX581-597
specifically include "chineric" antibodies

(199(1) rfmnwgiprb@ul ins) in which a portion of the heavy

| ight ch i dent i .
conneasshiey SahHrRESR P fradadut iRy Pt
(1mlﬂtﬁ{6g!dyﬁhﬁ§) i Qﬁﬁéheasp&ﬁo@ 6 R Gleing; 4rd/ck light éhaﬁﬂisadentlcal with or
antibody class or subclass, while the renai nder of the

homolgbug ®) corsespolsiing muemes in antibhdies ﬂ@g‘cﬂdsﬁqr@ a particular species or

corres n s in tibo derlv
belogaEeh PEUSEREETGPOREROH Y MRS JA0E st Al EHy B i) is
1denﬂ£a1%ﬁ%ﬁ§ﬁml@g°ou‘§@é borfpi@eRIliences 1r§éiﬁibo@1@§ t&debidgBom another
I ong as they exhibit the desired biologica

specaastar\belo;ag(ng tGandagrentibady, class 81 6utBERs, avbrelli asdrpgatentg|of such
8516

antegifresd oBAF B GH RO FATES BOICHED N ER Tt No- 4816.567;

MorriBSd Sdri Pesk namt i aRdises USANDT:5$3 1068 3541 D8N, Cd@REL Bntibodies of
ant | gen- bi ndi ng 'sequences derived from a hon- human

interesti hmmﬂ n(ohl@ “pindtivest’| adtivdikesompyisitte esiablelospin pigepdinding

i AETE 05 DB TR SR8 T i
thesObr %’ﬂgﬁﬂlgﬂé‘ nhnkeHnd hemad Rbhad 'r@gioﬁéé%lu@ﬁ'deﬁws ®at No. 5,693,780).

antibodi es that contain mninml sequence derived from
nofiHoumized hfvome gf winshiman (e, mhlenq)@mlb%@q are nmmﬁp 2abodies

T g —
humaﬁn%b&’ BntfodiddGrd AR 1?rﬁﬁurﬁ)rgf‘ob'hﬁﬁi ﬁf@ﬁﬁleﬁb’arﬁ@ﬁdﬂqﬁ shidtoigsidues

ypervari abl e regi on of "a non- human speci es (donor
fronaa hyﬂmxzk)t)abhamgoasf theusepientare repddsioil by oesiduss filomamhypervariable

e BB (S O i, 81 LV B g3
pnn{a?esfl thg fedil8 s E&ﬂﬁ%ﬂﬂn Hfﬂ%ﬁt?f%ﬂi‘pdébhéitya I8 s6:88 iReRded) Framework

corres INng no resirdues. Furt her nore,

regibul (FR)i residuaanifithdalines imnyumoghibilis ererrepliackddsy tomaspanding non-human

not found in the
residues. Furthermore, humamzed antibodies may comprise residues that are not found in the

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

antibody performance. In general, the humanized antibody will comprise substantially all of at
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reci pient antibody or in the donor antibody. These
nodi fications are nade to further refine anti body
woeodsoesmnce. | n general, the humani zed anti bo#gTmiSkdo4/027164
conprise substantially all of atleast one, and
least otfe] @l typichlpiwo, afistilt dodeins,iinsvhidtnaliv smbstahtialkyrall of the
substantially all of the Eyper ariabl e | ogp

hypeswatiablsones edrespkioshoss of 3 AoR; 1WH8§1P§%IH} and alb oy
s RSO et S 108, s

antiudllyl o@ﬁ@hfﬂw eélécﬁ‘&lll/\&drﬂlprﬁe ri(’preaﬁe mttubre@i?dn imnpeioisiobolio f:om;tant region
i mrunogl obul i n const ant regl on pically that of

(Fc)atypwﬁﬁmthahﬂﬁmb@n@bmmnnoghmu iny th@mheéa%tmﬂ% SeesJ@@e%ﬂésNafw e

218 Y BT R2 EEDubSEL A ISERD g, . O

Szmat BisIt2:584-8b6 (1&95)93 596 (1992) The term
hypervari abl e regi on” when used herein refers to the

amlhe tergl ‘thypeypdats regiony nvlzmtqsefb@%remﬁp@rs tqrthe amino acid residues of

an aptg%cf)d% Wﬁggﬁﬁﬁfrgéjglalgm %[gl’ %‘12 gan-lrbgfsalln Thﬁmef%grrv\éﬁgﬁlg ?ég?OIl compnses

amind 8P FRMRES Aol ¥ @aipténiiritg deeh@mg @EionTOR'CHR? ge remdues
resi dues 24-34 (LI), 50-56 (L2) and 89 97 (L3) in

24-34 G, 566 (.2) and 8HPE (dDrinithe lighy clyain 3arigtip ﬂom%ﬁnéél 35 (HI), 50-

L NN AT N

Pr oﬂem}'ldgﬁ’f hRahEBLi ke85t 5th Blahpdiic }E’éathS’ér\hE@ INalfiofg MidtiEgtes of
National Insfitutes of Health, Bethesda, ND. (,1991))

HealihdBathesdndd®. (9911 Purad/of thnse zestdugpEemen Thappwarigdptoop” (e.g.

b S AT L i 0 B0 252

(thiBheavi chdig vBe@IY d6Mainh CHethiaadide esk J.
<H1§§3&§$n%hg§‘ﬁ?;@gg%9ﬂm elV?/b Bi ol 196:901- 917 .

Mol( 31@8 7Pp. 901 FHARASHX " "Foamewerk" p@'gﬂl{{ iesidagseare these variable domain

N T R
antExQﬁl%!e%%f whiisdaidy st Bﬁd@ﬁ?@D@O tﬁl@ﬂ ihélGdés d‘@ZBBC%B&h is now
which i's now called "Rituxi mab" UXAN( )

cllebiTburin” CRIBGXANNG it os AIBORET m@sﬁ@ ﬁmorpoégted herein

f h 0] - . abel ed "
e R R B S S M e
“Thr MO Tux ckdd® AP ANINDIPUS PatéRBNS. 3 736X, %ﬁﬁx‘eysly 1nc?rporated

I ncorporated herein by reference); nurine Ig
hereah By refereheg; hiosd kaGRe B, "alopallehdlisjtungbwbe dnmwnﬁly labeled with

o 3o AL B QA8 BRSS9 o P

5,595%PN e&?ré’sslyﬂﬁ rgﬂaﬁdﬂﬁrmbﬁféfeﬁﬂceﬁ %ﬁl’iﬁﬂ‘ﬁ@ﬂ@cwﬁhﬂ bftébody “1F5"

monocl onal “ant i (Press et al Bl ood
(Pre89é12y.. BIg4d 6AL) (58%9) (E08d) arid ‘Hremvayrdck patched®'dr hymanized 1F5

VO TRRBES L g, S Db epart B RS Bighing A Taud S hiRbRele

anti : M@n & egnt%d’ $56749R0, éﬁg&@lﬁ%&()rﬁd}%ﬂ B(@feﬁ{ l%dre'i'.’&éxﬁiey H%}hamzed

humani zed
2HDaoNBKOD 20N EenhB®, Démphnkadﬁ\m}éﬁm@ph@Mdtqutm)Evomon), and

monoclonal antibodies L27, G28-2, 93-1B3, B-C1 or NU-B2 available from the International

Leukocyte Typing Workshop (Valentine et al., In: Leukocyte Typing IIl (McMichael, Ed., p.
440, Oxford University Press (1987)).
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nonocl onal anti bodi es L27, &28-2, 93-1B3, B-d or

NU- B2 avail able fromthe International Leukocyte
wOoemisrg3der kshop (Val entine et al, In: LeukocyPeT/Dgpiomg27164

[11 (MM chael, Ed., p. 440, Oxford University Press

( 198 xgrmEheiti:emas” o TRITINER®” herelRieTdiXé\N(er gehetieilgiengineered

refer to the genetically_engineered chineri

ching@Diq'orn@mahm mepeslonshantioody dggelyd apiet theI3gR prtisening
s G A O o0 B Tl BT s

inclhdifi Bdimentt CREGERISCH Refiete dblitg to biad @DR0t he ability
to bind CD20. Purely for the ,pur&c{‘)ses her ei n,

" hweely Fadbopirposesiheresn, { bumpniret HaT" rafs lpomntset antibody or
antifily! (et QAR s GRTRLLSIL Ant AGudRE! 201 € 1T aht
D

| @I@ﬁ” ShSASYEDRET RNERAIFEVSHINY QKR SHAGK P GIKMRENLIY APSNL

ASGVPSRFSGSGSGIDFTLTI SSLQPEDFATYY FNPPTF KVEI KR
ASGBEERFEGNGS GTDEHA TS &EQREDE ASaY Y SENEBTFGQGTKVEIKR (SEQ
D IT%‘%,V a%% Vanab\{%eavyl's%lql?ence:s GYTFTSYN APGKELBWA YPG

o GREPRGHOTA N GYNSIRARITAVYY RAAWCIENE W FOXIYPGNG
EV ﬁiE(B%ﬁ\;ggﬁi(’rSEQ ID NO 2) Wiere the humani zed 2H7 e

DTSYNRESHRGRETEY DRSS KT LAt QOB R AFRTANADY GARYV VY YSNSYWYFDV
0 [ t i _ghain am no acid sequence:
WG%&@%(T@N%%@Q@D%WQSPSSL SASVGDRVTI- TCRASSSVSYMHWY
ere the humanized 2H7 antibody is an intact an’cib(éiz?/'é referably it comprises the

QKFn
GKAPKPLi YAPSNLASGVPSRFSGSGSGTDFTLTI SSL ATYY
lighPEai(Gamino acid sequence:

MG@EMW%EB?Bm%bﬂ%‘Y%B%@@%%YQQ@
GKNPRPSW ERDRKAS Db ST $ G SKEPYEH T YYCEME DRI SSRY SFNRIPP TFG

GEC (SEQ ID NO 3); and heavy chain am no acid
QGTEYI¥KRE VAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSG

Ns QAR S PR SR BRI A VI GRS SPv iR R GEC
(SEWWth@@WE&%@&M@KSKNTLYLmL RAEDTA
MGYCR RGNS WGSBS IWIRSSEST AMGISVESLRPS SKISTHGET AR GSMHW VR

QA RS Y GRS T BB R CRE B PSP M S R ARDTAVY

v XRRPETKYRINAD SRASTKGPSVFPLAPSSKSTSGGTAALGCLV
APEL LGGEPSVFL FPPKPKDTLM SRTPEVTCW
KDVBYBREDNSWKN KPREEGINSIYFINSVI VYYESSDATKEGRECN VNH

4

m%%%ﬁﬁ%@ﬂgﬁﬁ %gg'ﬁﬁifgépSVFLFPPKPKDTLMISRTPEVTCVV
W?EWEMWWWNGH

KSLSLSPCK (SEQ I D NG 4).
YKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDI

AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVESCSVMHEALH
NHYTQKSLSLSPGK (SEQ ID NO: 4).

An "isolated" antagonist is one which has been identified and separated and/or

recovered from a component of its natural environment. Contaminant components of its
natural environment are materials which would interfere with diagnostic or therapeutic uses

for the antagonist, and may include enzymes, hormones, and other proteinaceous or
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An "isol ated" antagonist is one which has been
identified and separated and/or recovered froma
woan@ponsze of its natural environment. Contam REWAUS2004/027164
conponents of its natural environment are materials
nonjpoteiinceoud sohites dnpesferred erhbatlimgntesthe entegortistevi pewtiitied (1) to

sreg 6 D e AL gB o BB B it S8 b g mos

0 I, e .
B 5 B S Ry e Ot hesidus o
N-taftigd onintérmaanded ecidisapenbybyt e dfawpinningd dupdequemdionust(3) to
preferably nore than 99% by weight, (2) to. a degree )
homogenqiiy yrDY-5AGH Wider sduriwigr npRistiving Ciditiens Jsive {omassie blue

o BB . " S ROHSTRE L, 1yl

reconiigdnt celthrindegt teastr@rcetipohad of thedintdgonist'susdtungl environment will
Coonassi e blue or, preferably, silver stain. |solated
not herpregenti Ordipardlyfipseeven dsodaied ggaganist vill dp preparediyint least one

puﬂ%%%t?orgogtéio"?m.t cells since at |east one conponent of the
antagoni'st's natural environment will not be present.
O diviiithhlY forliRigases of trédhaiteeifcaytbag ahisial Viabdifi€as a mammal,
_ prepared by at |east one purification step. "Manmual"
inclpding pumpes demesticrand {emme primels; apdzqog spasls, apgianimals, such as dogs,
classifie S [.ne j mans, donmestic and
horges, G tc'sa%(%%sgfg’,; Pg% ggg}{[hes%‘gr "léfjisrﬁr% pet animals, such as

dogTrealiféRtfofers 8 Both CdiEpeutit Greathiiedf Sidakbyhylidtie orprevehtative
is human. "Treatnent"” refers to both therapeutic

measyigat eose imaeedudisatpmant incudsrthesealisrdyavith Shepsylag disgrder as well as
Those.n, need of trea nt.incl e j
thosp R %Gt P S Bpask A3 T ol 1o Rl oty b boen
diagPestdads hdimeristescul £ disdrdre op iRy &b hesllispblediicd, susdeptible idretle ocular
~ may have been di agnosed as having the ocul ar disorder
disogdermay be predi sposed or susceptible to the ocul ar
di sgrder. The. .essi on s ' ) r ‘4
an iR RGTE Shhe Rl Y FroBRRine SEAdEhR: Whieh i
effeBli RN bieRnting Bhélfraidd\er tBdatihg e@tdcalir tiRerdee it @festion.
di sorder in question. The term"i nmunosuppressive
ag diteterss "inseunopenpsssiive ggentd puiviet hereir By pdivaetdherapyrefers to

sub BB ARG ¢, et by o B e B FRPL e Mophf P g omed

herdim CThid & calDiBtRIAE Sishstandés thARPLESs GNdlakd frodudtaligdwegulate or
downr egul ate or suppress self-antigen expression, or

supprassicetfiratippicexpnessigane: maskdhp MIC entigane hExgaples of fichagents
incl%;etaf_ga%%}b@ﬁ%%é-lg}%%gt%%hIé)tyﬁl}nz ng% sc%egb.?f @\%ﬁ }\fgﬁ&,ﬁggﬂ%, the disclosure

of WHIHOK RilodSoRated BESIn by &cB); @8R roidAP AR £l @h@alory drugs (NSAIDs);
antiinflamuatory drugs (NS Al Ds); azathioprine;

azatbipptiogiyslohbesphienidsr omoepptingialanazohdepsonedglytasidehyde (which

SRR TN e

for RIMC BReR$and MHC fragments; cyclosporin A; steroids such as glucocorticosteroids,

-

e.g., prednisone, methylprednisolone, and dexamethasone; methotrexate (oral or
subcutaneous); hydroxycloroquine; sulfasalazine; leflunomide; cytokine or cytokine receptor
antagonists including anti-interferon-y, -B, or -a antibodies, anti-tumor necrosis factor-o

antibodies (infliximab or adalimumab), anti-TNFa immunoahesin (etanercept), anti-tumor
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for MHC antigens and MHC fragnments; cyclosporin A
steroi ds such as glucocorticosteroids, e.g.,
wonredrisone, et hyl predni sol one, and dexanet haBOmAIS2004/027164
nmet hotrexate (oral or subcutaneous);
necrbM S ERWFF AftHAdIcE eintiStietlagidh-azinfiBodieeiddamiril 2 receptor antibodies;

cytokine or cy t oki ne receptor antagonists i.ncl udj
antl-aﬁt&—l pptitediasy mnhlglng anfj-CIg}1 aar@mtlb&aﬂ%gntl tqs qq’g 4 antibodies;

cr05|s actora 0 ( RHEBE) i
hetel Q5oL R X%&g?q’ﬁﬁfl aerlln'iérg%éb?d)l ?éra‘fl rmr necr S
CD4/@9149 antl?oo@n%si Laelie peptatatcontalti®s A gyhmb&dmgtdohmm 65000008187
ti-1L-2 receptor antibodies; anti-LFA-1 antibodies,

pubhshedi GI6/R9) stitcptokiDiabel T asitaptadorese; RN Atss AN from the host;

FKS@E'UI%%:B?%%' kﬁ%%gﬁégbg%gg{ygﬁ g0 ilgg'?”e;p%ogr@”ﬁ@ﬁ%‘l €U.S. Pat. No.
. blsgie
S R Ko S s

90/112%/1%maysmnap¢,6m Y1 93 arist WD P b9 bidor andslecel Rigpender
DNA fro hos RS- 61443; deoxysperguali n;
antlt?%r@g@ﬁbq%):%}c a Eﬁ]g ‘or (Cohen et al, US. Pat. No.
S, b ef " )cgthoﬁ@ %éenf CL8REPherb a8 oS &gtﬁﬁ&rthﬁtlﬁhblts or prevents

SC|ence 432 (1991); WD 90/ 11294; | aneway,
the fNattioreof (38U andiB2ca(sed 819$trucannl omlm fltblﬂ@ﬁ) is intoudetl to éndlude

radlcgaggﬁq: gs%p(pgg Efxgb odgg lﬁé IIE‘% 400 % ézg'zg 61ng Tadioactive

1sot@é?§fﬁ’ﬂf§?éﬂ&h&:ﬂ éﬁtf‘%‘ g@m? ra.nH &&Mﬁ@@&htag @mfdﬂ REdéRk 8kins or
el 's and/ or cau struction of cells. The termis
enzyinli}ettﬁ:aﬂiﬁ abti‘vra toxing uﬁimctemdl diarggal, péant soaripekof gngorAraghients thereof.

13,1 90, Re 1S8 , 1B5i, 3 P21322 and

r adh Béﬂemp r%pga%igggt farzfaﬁmw@ﬁ@mﬁ%? Bﬁééﬁltlpigea‘a%aﬁfﬁgm of cancer.
Exaﬁlﬁfgs LPXhds tﬁéiﬁgﬂf'ﬁ% 2Ot ncmle%ﬁéylﬁl ?%éﬁ’@ s@th as thlotepa and

zymati ca cti v toxi ns of "bacterial, fungal,

cyclpilﬁ\btplmrmdm(ﬁfﬁl“ OKNI\{}P"DL al]qd stifaptesrsush amlarsgtfan 1mprosulfan and

"chenot her apeuti c is.a chemc o o sefu
pipasHl IR @D s A tBaEg Bt dopa s treddpe

rgdgt Y1 a88RIaeigsICh

ety D AR R R i e A S I i
metyhehépjmap}EEalﬁldelmsthlylmaﬂhf@hpsphapuausdﬂ arahnamﬂlylolomelamme nitrogen

mus?p%&?qsug‘, f@gg}ﬂo%%i(garulﬁ ecglg%g hw%s cg)%fqﬂiﬁg@-f)a% C%stt?a(r)n sgne 'ifosfamide,
| Iphal bichi
o ER Y, SRS 0RO i

pheﬁdsteﬁhh,ypredlﬁﬁﬂustﬂmhtrsfa)bﬁlﬁn&nuda:ﬂanubtard nitrosureas such as carmustine,

tri met hy] ol omel ami ne; nitrogen nustards such as
chloggAoHCAHBIETIUStRG ISR HFEBH ST HE e KT BEHEE ?Pilﬁfoa‘és such as

[
s SELROMIE BT B RE AT, gy

cali¢hRu@iddh, clarabicim hﬁnﬂ&bmymn,ecarpnqﬁnlunnMOIlmnycms dactmomycin
trof osfam de, uracil nustard; nitrosureas .suc

dasa i ARETUOR G P SRR L PTGt SROT A G GRTRirn, csorubicin,
o R A DS 8en,oomvi,

peplobBeity pbtfisompas ! puleiyeh,yuetiadyict) e(amruhmn, steeptoini gring streptozocin,
car m nomycin, carzinophilin, chr ormn%/
tubegeidini, HWWI@PX} zinostatin, zorubicin; anti-metabolifes such as methotrexate and 5-

fluorouracil (5-FU); folic acid analogues such as denopterin, methotrexate, pteropterin,

trimetrexate; purine analogs such as fludarabine, 6-mercaptopurine, thiamiprine, thioguanine;
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daunor ubi ci n, detorubicin, 6-diazo-5-0xo-L-norleucine,
doxor ubi ci n, epirubicin, esorubicin, idarubicin,
woros@ksomyci n, mtomycins, nycophenolic aci d, PCT/US2004/027164
nogal anyci n, olivonycins, peplomycin, potfiromycin,
pyrirRidfRMM&loBs sittiek af¥idbe, iadtidifel 6lapaurklific phowifar, cytarabine,
streptozocin, tubercidin, ubenjmex, zinostatin,
didecxyntibing; dvxifuridinersneditshine cdoxdinea s-Tkbtandroesnntush 4h glusterone,
5- fl.uorouraci 5-.FU): -fol . j d e
dromgsrpgioas PivprapelentR ool Ml foREleC 1 NNRE A EHE I A uch as
aminB Bt e AN B etaril Gllo@and, FolkakRbiepRnishergRck apfrolinic aeid;
thiam prine, thioguanine;pyrim dine anal ogs such as .
aceghittmiet Alboptesplaamside glydovids; asinpleioiing) aved; agsperrey pestrabucil;

._cytarabine, djideoxyuridine, .doxifluridi Pt T TV .
bisandicye; q%ggﬁ%e,%p? g edii%e’:cog_l%’ﬁlaéwgpga $ térrg%llghe, glélptlnlum acetate;
eto gl?n@g? gzlﬁlﬁﬁﬁrlﬁtratgf BRPSLARA! RAEnAY, R @RdhS, mRESaz&; afidkantrone;

ostane, testol'actone; anti-adrenals such as
mop#iainoh glittiogink;j penthestating plasnamet; pirpivbésn;aedoplidlinie agidi 2
repl eni sher such olinic acid: aceglatone: . c L i
ethy@y@r@gﬁsggﬁcdqqg%leg %;g{%ira@gca%%sgggﬁm Fri’]%? getmaim; tenuazonic acid;
triazg;g?ﬁ‘%:, rz'rlnﬁ'gi"- Aok REGlamitd; SAHhdE Ride Sl dadXBAANe; mannomustine;
of'am ne;

emecol ci ne; dia2|quone; el fornithine; )
mitoBtdnitpl; infitalantele pipabemant gaylytesing; argbinbsiden( "Mire1CA);eyclophosphamide;

. hydroxyurea; |enti ; pidami-ne: mdto one; .

o o & A S A PO T AT i, Princton,
9{}%}9 ' | Rhéhe-PRAQRMrb AinforAC Fained); chlorambucil;
and g‘?ﬁy ygl}%}gpgg@g’r%}é%}ebazi ne; E’SI’(( r) ;I@fazogﬁncé; oremone ) )
geméitabire; réathjogphinepgeeraptopurine Bwiintrorate; Rlatinm analogs such as cisplatin
triaziquone; 2, 2' 2"-trichlorotrieth i ne: _uret han..
and e vinlaginen B RED: SRRSO Er F: TRstPBEo it pEERT:

1ol cL8kristRieP S heShdvantréde Rinsideed in;
S e e o
amifRtdrint axlela;(iFAiah(atg; CPBI1 ks ttapoidvpearaseSouiblitr KT 80&Yy

. Princeton, NJ) and doxet axel.  (TAXOTERE(r b1
dlﬂmmmc?tbﬂemw@ed&%@??)sm@%&%@%@&%@}l}@% ehiesiithias end

; ' ak BE iR QRY OF R above. Also included i
s A R Gl et S el
this defiditen adeianti-hormbhad apemethapicito regriatesercplobit diermpesreapgpn on
i fosfam de; mtonycin C, _mtoxantrone; viagcr.hest iar]}(en;natase
tumeis SEPRASHESSTRGAS RIS S\ PXRPPIG Y ERYy FESTHRS
inhi A BB RRD San RS Bt RARSORRLE, LEFTIOTS
onagstistdnepiametdunyifeer(Farstos); @ﬁm\,ﬁ(ﬁ}anciregdnn ouch axdlifamide, nilutamide,

. esperam cing;, capecitabine; and pharnaceutical l .
bicahermidealPRrobds rad earsrelm: pd HEFRpSRIGRLY PeBglestits pds or

.above. i ed in this definition are
den%%&eisﬂgfﬁr\éﬁaq]@gﬁgdégts that act to regulate or inhibit

hormeranatlytokinediis 4 peneris tancor peoteing relased pgenescell population

i ncluding for_exanple tanoxifen, raloxifene, aromatase
whighn#gt ion epeteuqet) asinprrsleprgediators, o‘@’mﬁi%ﬁ?ﬁ%w&“ms are

tyi.oxifene, .keoxi : IS h
tymphgkdtor B0 AS B GRftorlhorfebtide MRARIAS 1RATIedaténe the
cytokiniét af8 dewthhdrioastels, ashiumah wranhdermbey pr-olefhieyl hmdan growth

goserel1n; and pharnmaceutically acceptable salts,. . .
hormoiajgndboviae Erpaith henase; pargthugoid hermggsi iyroxine; insilin; proinsulin,

relaxin; prorelaxin; glycoprotein hormones such as follicle stimulating hormone (FSH),

thyroid stimulating hormone (TSH), and luteinizing hormone (LH); hepatic growth factor;
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The term "cytokine"” is a generic termfor proteins
rel eased by one cell popul ation which act on anot her
woebds/assoznt ercel | ul ar nedi ators. Exanpl es of BAThS2004/027164
cyt oki nes are | ynphoki nes, nonoki nes, and traditional
fibretihst R th dgctdio prodaveis; plkoeital dedb genpiugnar hecroyit dddtores and ;
rowt h hornmone such as human growth hornone,

mulfgrigatinfiibitpe suhﬁmegﬁ@%ﬁergon@iq%ﬁ@-a%%ats%VPm@egF@W% activin;
vas%l?%. @&pelgaﬁl rg?&{% rfgétgr mq u ‘?nroﬁlm%(ﬁ gl‘r Pé%)g Iﬁf#vh %rowth factors such

axl n; el axrn

as NGHE; tdi&@rdnﬁﬂh&aabt mitahﬁbfrﬂﬁg lgﬁrvnmrf@ctélﬁfamps) fug¢h @b ﬂTGF o and
stinmul ati ng hormone (TSH), and | uteinizing hornone

TGN e Bl ade erpthErnoistasEPG) cntepindietive factors;
1nte§‘%18>ngg&clhrm pxﬁg&%@ﬂt ln 136’i tog(go l}{#%’ulaﬂ? tragt%rss((fs%%} Qlch as

ance

maddPIREQUSPRMLCRST, %érﬁﬂ&@'té)ﬁﬁ&foﬁl@gelm ((ﬁmcspf bd pranulocyte-CSF
vascul ar endot hel al growt h factor; integrin;

(G-C8Fp mﬁ@t}b@ﬂcam(ILSQ ) as Thel, \Herlgr MHL\‘%&L& H-5u8h6 aEa -7, 1IL-8, IL-9,
S A IR P R R e

factBfsQUAItdih 8 € 104nd kieRshrd! (KiL) e hytBsPRAEAL he térEPShokine includes proteins
ost eol nductive factors; interferons such as

from nateraf epuwrnes or fro) resnthbingnt callgtulinne andibielpgichliadtive eawiyalents of
éCSFs such as .macr ophage- CSF (M CSF);
the Bt PP NEEPBhhage- CSF (GM CSF) ;  and
IgrLaII‘Hél tIQIElY “ﬁo@%‘ ﬁs@l&@'ﬁ thlé @ﬁ&ét%ﬁi&‘efb‘is &)' b?tﬁbt%‘rfbr idﬁn‘éatlve form
of alphhaB@nackutichlly a{:ﬂwelsthstlmceﬁEat 1ales@¢mot0n@dp @gngr dells p@tinpared to the
TNF-

pardhh rigdeA TPEDE AU DR ARSI R RY (LSOt e iR Uy fgre active

pardi® TSP Y ke D Wilkhan) dﬁl%dmga,tlﬁ ((BSce CREMOBletHp3! BERWEARS! Society
or fromreconbi nant cell culture and bi ol 0gi cal 'y

Traagictives, é@mani»aB%b ﬁﬁthMeeﬁraBd@sfs(éQ&@m@ tetloki tﬂe ‘Prodrugs: A

Cheg-l;gg%{t%&)rén ?a@?teéifxpg Z)te? V%ryf &F Fﬁcéqaap Q}l L}gcﬁellzv%irj]y, IjB%rc%ardt etal.,

(ed. 6’ | SRLOHT, '}ﬁﬁ‘llla{n)i PR&Ls (Y6853 YRS ;3060 gd Bethis iBve®®S include, but are not
otoxic to tunmor cells conpared to the parent dr ug

hmmﬂjto; phasp]pfabb@ltmfnﬂga)m@ugh zlymphqsphate-yommm@predrugs, sulfate-

con S B B S5 P S8k L SR

S ST Pyt Pramaniee s,

pheApprosiahidecoitaiges podDigsgr Dptionally pubstiBiteephenylapetaggide-containing

prog@ias & Ribasfosmpd i icrateidtng troffins ST pel PR into the
mOIQléLtl% %yst&ghclﬂe@"d?@ 1 QumPRQSRYRESi6 ARl ik Bsh BY @ifvdfiSed into a

hi ophdsphat e- contai ni ng prodiugs, sulfatecontaining
proq]nug doragfor upeiptthidénvantiva invluly, puteds uegdimifden; those chemotherapeutic
aci d dified prodrugs, glycosylated prodrugs,
age’étsldﬁ?fggﬁ@ &A¥€ai ni ng pr odrugs, optionally substituted
0 Abf nQEHESB %éll&@ﬂa%ﬁﬁé i¥clud
sub‘gt?%égggﬁgnen g:]atet a ecygcr)lnt al ni ng prodrugs, S e
Hocﬁgldﬂ’kldfseasy,tmsludnagaytdplmmrédcﬁﬂllnamﬂndgkhm’mdlpcasd (LRF$D); non-

whi ch can be converted
Hodgkm s lymphoma (NHL); foll?cular center ce?l (FCC) lymphoma; acute lymphocytic

leukemia (ALL); chronic lymphocytic leukemia (CLL); hairy cell leukemia; plasmacytoid
lymphocytic lymphoma; mantle cell lymphoma; AIDS or HIV-related lymphoma; multiple
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nore active cytotoxic free drug. Exanples of cytotoxic
drugs that can be derivatized into a prodrug formfor

waQgeosia3oki s i nvention include, but are not Ii Htt/&]dzdoomznm
those chenot herapeutic agents described above. A "B

myeﬁﬁﬂlal cBitdl @8RGy Sysiet NS lygipaney; posyahnsphgt Brgdlobmliferative
nples i ncl ude degkln s di sease, incl uding

dISOthmﬁith?L & zplﬁ@r@@ﬂmamcr%lg@ﬂmnga dymphent asmﬁwﬁﬁ lymphqma);

kin's ho N ul ar (FCO)
much e AR Grsuh i b R 2R o
lym mgygrmg I eukem a (CLL) hai ry ceI | | eukem a;
pl asmacytoi d | ynphocytic | ynphoma; nmantle cell

| ymneﬁ}@dgkm’gsir@hom@\(N}EL)an@ud%ywh@ngt limited to, low grade/follicular

N B O AT YOS IV g shgpotnes

resﬁé:ﬁ-{ll@v\lL s%lllqﬁﬁﬁﬁd&mz %SIW’NHE?in kiR drade/follicular NHL, 1ntermed1ate

| ynphopl asnmacyti ¢ mucosa- associ at ed
gradleylmﬁﬁlhﬁml‘ﬁ'lh dffue léurﬂalg&’l)l lmwmmmraggrawwgl(mludmgresswe front-

tine N RREEr e e Lt Sk M TS TB A g GdsrRaPH @ apigjosous stem

RRSHEGh Gfade ShhRAabBaiIWHL, higARtadel! ﬂl&smsﬁbm h
cell Buﬂli_spla[é}t%g e’ ﬁ%u% NHL, cherm% her apy glrae%}sa} gt%ﬁ? igh

grademadall ﬂo;arql)éwc(yCeleHBLb)uINHmseasqﬂ\ﬁﬂhmﬂq: at e
grade/f | licylar NHL, intermediate grade diffuse NHL,
di fluse raﬁww&e? NIEHHSNe, aggressive NHL (incl udi ng

ag h%%r?étl‘{&is aﬁ@ BiticldsR@ nibhfRRAe 8UGE PesbMant&hiBR %@6’ or incorporate,
NHL relapsing after or refractory to autol ogous

an aﬂtagnmstew}hmh biads [l @At Acogrdinighh ngtladie fonrgenenstihgsuab@gntagonists
NHL, hj rade | ynphobl astic NHL, high grade snall
will pg e ”@g@@% cell NHL, bulky disease NHL, etc. II.

Pr Qe dfdfdefo b%ﬂls@@%l*p%&cﬁﬁﬁ ofi®r @&@@nlﬁ@ ebradrth gIn@¥(sPhay be, e.g.,

manuf act ure of the present i nventi on use, or
a sdlutde nfqmr@ﬁ(éDZ(anr apartigo thes¢ofisvingdinibg ﬂdsdetsmecbﬁmwpe Altematlvely, or

Accod , _Meth en rat ng sy
adaiprplh e GeabrrmaaChR0ar eo S e 06 Y5 GaRgry o sereen fo.
antag&ggﬂéga cf%rmsod'f S5 EEEN ol Snerafink aRARbHEE Soill B@}iﬂﬁbrent to those

formof CD20 or a portion thereof
skil]@dﬁtﬂieng t he deS| red epitope. Alternatively, or

O R e P ol i
con ; PR LR S For Gadfle, ft]5€r zﬁﬁa@?ﬁs@%? Bl a §Iﬁﬁll molecule antagonist

enerating antagonrsts w il be apparent to those
optiskllyl festdito, drivenjmgsted Whth] @ cytbmxm agent (sech a;rtha&ycd@rsmbed derein).

an anti tagonj sts ot her t bodi es
Librageg ai]tlgeileﬂ'g?semﬁy ERfreeiied Agpinst t aﬁ%@ﬂgh FRYERR qsfa ntgtest herein in

ordé} %‘erhﬁ e?sﬁematlnb SQHE %%}?blﬂ@st RARL i QP I TIRNBAAIYmMbIERE may

o, onj ugat e a cytotoxic agent (such as
furthdidb%ecnée&idr fbbﬁsialh@’omsltl): properties and/or conjugated with a cytotoxic agent.

The antagonist may also be a peptide generated by rational design or by phage display (see,
e.g., WO98/35036 published 13 August 1998). In one embodiment, the molecule of choice may
be a“CDR mimic” or antibody analogue designed based on the CDRs of an antibody. While such
peptides may be antagonistic by themselves, the peptide may optionally be fused to a cytotoxic

agent so as to add or enhance antagonistic properties of the peptide.
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Li braries of small nol ecul es maybe screened agai nst
the CD20 antigen of interest herein in order to
woOdeostoe$p2a smal |l nol ecul e whi ch binds to that PamuiSy®m027164
The smal |l nol ecule may further be screened for its
ani\2 GBSt drCoRb WP 84 fol ex8mP ey Rehtiqigsubathedriductiomof the antibody
cytotoxi'c agent. The antagoni st may al sobe a peptide
antagemgs aseddbyceadinsa aslithdbe Pigpat ienpemge di spl ay (see,

e.g., / 35036 published 13 August 1998). In one

e!‘r?f&di xﬁ?yc})’q}zﬁ “'H&"gﬁeﬁl e of choice may be a "CDR

mf Bb&cldakl] aﬁﬁ%)b@i@%r_e?ﬁ@eﬁgwaﬁ% {108 aRITeAulapletstBeuddBs us (sc) or
of a i e

ant | body. e such peptides nmay b
intrapatimgea (i igedsions bt etlvemt antigenpogdanddiuvayt. Sonpybapdeful to
Jbe fuysed to a gytotoxic ag;helnﬁt1i SO _as to.adg or egnh%nﬁee
conjyAie R rPler it apfigdp @ Rsately et {s TRmEPegRIi AN RS RISt %
; a hid juliA
1mmf61$izlteﬁ,\é§% Ee}%‘glggﬁﬁéa ]gt’t hahYcyafmh MrikesbdRh, B&Rﬁn@fh@fﬂg‘l‘dﬁ# , Or

hti agoni'sts used in accordancé wt

soyHehe trppsds antibitorveingiadafunétignabar derivatizing agenitforiexsgnple,

Pol ycl onal antibqdies are preferably raised.in ani nal
malggpidglenr oy slmeRiaH G ter (UYL Al PR T

Rl LR | Recidlh WMRakide, SOCL,,
by S5k B8R R L S Ao R Sechil MR fbidg0C,, or
R'NpCeN®, wHehaR ahé Ri' arediffgent atkylgroups. speci es to be

i muni zed, e.g., Kkeyhole |inpet henocyanin, serum o

al WAL apR TRBNIEH 223G1Sb G BRTSCTo FIIRGY SeRie qqfiies or derivatives

C b bi t ar . : . ; : L 2ibh6s BEEI.
by cP%rBirg%%' "Lejl,%joﬂ% %%%gﬂ@%%d}lé&hg&c? gg%%?%:rf% deS ester’
respe€biR)y) géith Drolutes ufifreaydt einpdeteadjuvantsind injecting the solution
g S 05 (g0 A a5 o 110 e

- — - . i 1 Htr @&, t

orig i Fi P AP FEftidR R B R e AR v, Biheutancous
injectn at gailtiple sies. Baven at idvdzys byerchernimatigre bled .and @0sern is
I R A e T A
oSBT I R A0OHIG SRR et provcin ndir
throagh falfferaiterdsodinking redgeht. 1 dnjugateh/ald dahdeonddgiimedcombinant cell

anount of peptide or conjugate in Freund' s corrtpgft e dto enh
cultar@ja@@mﬁﬁlnﬂgﬂg%ﬁocﬁ@%ﬁé&%aﬁqﬁ agERs SHCILES AP TtRtaliviused to enhance

days later the aninmals are bled and the :

mel?@%‘ﬁﬁr]ﬁ%egpoéég’ayed for antibody titer. Animals are

bogs} ed Moddoriahendbodes pl at eaus. Preferably, the

animal is boosted with the conjugate of %h sa
ant¥grgslongl antthorjes ger ohiping! Bomiaroariien g Sihsfa i aghpogencous
T

pos§ibletngiuialfytsdcoftihg rAltaionsaly hegydic preseagienhmos srnburds. ‘Bhusgthe
are suitably used to enhance the i mTuHe r es%onse. (X
modifieigmpanesional indiegdesdhe character of the antibody as not being a mi

discrete antibodies.

e of
For example, the monoclonal antibodies may be made using the hybridoma method

first described by Kohler ef al., Nature, 256:495 (1975), or may be made by recombinant DNA
methods (U.S. Patent No. 4,816,567).
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Monocl onal anti bodies are obtained froma popul ati on

of substantially honbgeneous antibodies, i.e., the
wonadiswesteal anti bodi es conprising the popul ati 8aTAIS2004/027164

i dentical except for possible naturally occurring

WUt[ﬂtHeQﬁfBriﬂdSmh nietodye nmuersernthérrapmdp@irate&muaﬁmal Fiwhsas a hamster,

the nodifier "nonoclonal" indicates the character of

is imrpenizgedt asgwaginabove gpsoggpcﬁ@ elicgilympheeytss that sqdaice or are capable of

orofiie b Ghes B8 wi AR 06 EPRS T FRpel ka0 BRI
Altesetively, Efrnp@rbcytéﬁhuj'f Be 1&156:114&51%\1193 5Lym9hodweé thén ﬂad@ed with

by reconbi nant DNA met hods (U.S. Patent
myelongd 15 ml)ngransurthlée rﬁ‘gﬂm SRR SHal aﬂwlyeﬁlmeéycel toferaya hybrldoma

RS SORE oM £ BB B DR i 15 hcatemic s,

1985)yrrphocyt es that produce or are capabl e of producing
anti bodies that will specifically bind to the protein
us ddhefhybridoma edlisaghisoprepased &e seaded eng grawmiptiowitlls cligre medium

that (PO BAITS g oh pone SR PRBR QA GH RS ThrgRRh SoER Lo the
unfiRe YRatdhYdl aRRIdhy €dls, FbPedapipie, af thY Phied@hyeRida defo ticRdhe enzyme

Monocl onal Anti bodi es: Principles and Practi ce,
hypepnggad @@ninkqhdeptioribps srenstaregafHHGPR A er HPRT) dbensulewk medium for

the b RS R parep e it ot BRtiging (AT
med?&iﬁﬁ LARGEsbitAdes :pFéVeﬁﬂ the LhRvtE LOMJPROr-dsfidimit\ealls. of t he

unfused, parental nyelona cells. For exanple, if the

p aPeefentd myeloormcee hlresthdmcﬂkattﬁhﬁe eficigntly, Byppoxizatabiv high-level

prodtR BB PR Bl re i eHE Ry BT A Ly RS yPrpivg t & medium

such MIH@'%&EIIE}BX %Hﬁcgﬂgqﬁeseaﬁeﬂ%éﬂ elyelom A8 ik Bk &hiniAné HAdloma lines,

medi unm), which substances prevent the growh of
suctHERRTsedistived Gnm MENG21 mdM@C- Edmeysd omereelailgblgfeom the Salk

mstﬁgtggﬁgﬁﬂgctﬁrbgﬁgrgg%ﬁ%%g,? E)i;'g%éhgslé@%g Usit, 04 &P APk £USk-653 cells

aval?d?ﬂé Reg¥nPAaLHehNY Tyﬁeﬂtllllﬁlre aBHediof, R68SNd, WearyAn@ USA. Human
medi um such as nmedi um Anong t hese, preferred

myehyned ambmoedethuniandssterpmyetomiell Hipes Ashdvierhesn desgtihedafor the

P LS e FRO MR I PRAFE, SRR o5 o

F@%ﬁ‘acr 1R Anib SBProFadHoh VebhiBq s dnd P11 ohs Qp. 51-63 (Marcel
era 63- Ag8- ; 653nce&?s ’gval oablee ’??om ?hg@%rlrerl cgﬁprype (Marce

Del@i iner, Ne®oNodg t1P81H). Rockvill e, Maryl and USA. Hunman

oS B o il For e SOt medt “piior prodlcton of

I J
oA AR BT8Ol v ST gty o

monbeinal erqﬂbedlaaplro,dpq:ﬁdr hydtybddema pglls iS5 det6Bnifith by etnnDedaLwaltatlon or

I nc. York, 1987)). ... .
byan in vz’trolxgalrvl\{ilng assay, s%gh ag radioimmunoassay (RIA) or enzyme-linked

immunoabsorbent assay (ELISA).

The binding affinity of the monoclonal antibody can, for example, be determined by
the Scatchard analysis of Munson et al., Anal. Biochem., 107:220 (1980).

After hybridoma cells are identified that produce antibodies of the desired specificity,

affinity, and/or activity, the clones may be subcloned by limiting dilution procedures and
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Culture nmediumin which hybridoma cells are growng is

assayed for production of nonocl onal anti bodies
wdizosgee2 agai nst t he antigen. Preferably, therPbrmdzeg027164

specificity of nonocl onal antibodi es produced by

grovy Bg kadRd aRiddls (Sodig eMBh&t@&hdl’ylnhHMélsO@’fl Bipéstddd Bactice, pp.59-
an in vitro bin assay, Ssuc
103 r(Adacéumﬁﬂma§§§§))( &u;dsgblg pul@.ng ;q@éla| ﬁomhéscpurpose include, for example

TS L A T Y N T

asm%tn%h&snﬁ’gn@ﬁirdahe Scat chard anal ysi s of I\/Unson et al.
Anal . Biochem, 107:220 (1980). After hybridonma cell s

ar éFhedmmchnebrarltlhadlep s@wgdabjamelsmdow agef suitablychepdrated from the

culth B st et it Phgoren gl et gpiitication
pm&mﬁ% QMR Jﬁ}’fo? ERNEAE BRI AN ph 5288, ‘ﬂgdro%’lﬁg&th@ BRlomatography, gel

ti bodi es’ Principles and Pract| ce
elec(rAp]an:fem,dlaPysaasssr aﬁﬁﬂ@)c))ronwograjdiye culture nedia for

[ elnclude ex | e, orr, RPM - 16

o d e e Er o R B e Bl e i g e using
conf Bt p NI OIS 1L E2) HoRE PLETER A FBbes Fatu P RIREl WTbinding
sped BpAlyad gends reocodifethe l]nleaw zmdﬁtgﬂnt cminsasfongras idt]bodii,es)o The

rum conventi gnal . i mmun b urificati
hybﬁﬁge%a%]}ységww‘%ﬁpa rr%f»m%%aqr%r@ BHPm Rop ia01aehe DOIA may be
pla(%ﬁ ‘ijrftg)éx R \'}e% drf HTEL %%rtmansﬁgied%t@qﬁ)ﬁ%hg’ El%illa%E colz cells,
I a , or af I ity chromatography. DNA encodi ng t

sim'rmr@ﬁfk ceils| Chimbseddansisr Osany€@HIO) wells ot atyeldnenwetlls that do not
sequen d u5|n&@gonvent|onal roc%gures

otherwiss prosucy SRTENZ PR gpt?ﬂbéo

f I t

in tha: gﬁ(%tﬂﬁﬁ%lﬁ Elgyétoc'feﬁﬁu ir{?\ﬁg@ ﬁ%?%%ﬁ@@@ﬂblﬂ%ﬁ eﬂggeglﬁg% %{trlaﬁi%iﬂ:na of DNA
encedthg theqativalyaacladpfkdrer ered, Sonr Opirddn EleiviNA, 5:2h6262 (1993) and

i solated, th ed into expression

u‘?}{é@%n@il’@m“’%‘ﬁ §?Ysar1é011%bﬁ§§ ﬂa(%i? -ected into host cells
su I
i 2ovtsy EBblR | BbSHE b Eagoen DR olted from

antibady pgitapelibtasies @mrhimbusmrmﬂm d)@ilmiqubs despnhtddsn Mc@dferty et al., Nature,

48 Y- ko e, NRwr A Ra 1000 6L e bl e Mo
Bioll.e,)nﬁg?%g'%z é;?ball?g%c%ﬁ)!e éﬁgolg\l&gf}ﬁ%@&dt}ﬂﬁn&n%nhggﬁ& respectively,

Inifon 1N
usinfg phoge Wiari¢sl m%ec@lﬂdt lﬁibhc:kHdmﬂ Kiﬁschbﬁﬂm;irodMMﬁ of high affinity (nM

rangh PBBRRE e B EPBaY BRRENHES o ctin St i ioted K TBHTS3
(195‘22% L,008Y PR ﬁlnlafogﬁﬁﬁff&ﬁﬁg %gf ?P\ bifredSiy aﬁﬁgas a strategy for

hni ques scrl din erty et a ture,
consiARtibd Rer§Idrgé ibﬂ@)hbrﬁ@cm&m’thﬁlseak ql., Matcuﬂads Res 21:2265-2266
352: 624- 628 (1991) and Nark

(1993)p: . hose teahmeguies RS élt%fﬁétl‘f% & E@cilaﬁnaéfnqmﬁoa@ antibody
hybﬁ@cgmy %%ﬂq@&tf‘opﬁgfaﬁgn of fSREGEA Ghitbodies.

The DNA also may be modified, for example, by substituting the coding sequence for

%Eﬂ%@’lqgg%lonal antibodies

human heavy- and light-chain constant domains in place of the homologous murine sequences

(U.S. Patent No. 4,816,567; Morrison, et al., Proc. Natl Acad. Sci. USA, 81:6851 (1984)), or

21



10

15

20

25

30

usi ng phage libraries. Subsequent publications
descri be the production of high affinity (nM range)
wauan@m2zoei bodi es by chain shuffling (Marks et Pairjus2004/027164
Bi o/ Technol ogy, 10:779-783 (1992)), as well as
by @eslehilpjodiihgto the iresiuheglobuith ¢oding sequéree altior pat bOtheadding
strategy for constructing very |arge phage l'ibraries
seqlqem@ &rwmemur@lglobmh@ polspepitde. Res. 2265 2266

al ?]gépﬁ%%ly Jue 1%on— ;‘glgl}({g?&oh z@%ﬁgy@g@&ﬁ gfe Séln ?tltBteg for the constant

dorthyky dfAanBtib&BH 61 G arefs%stitﬁféhw tﬁavmablr@@&ﬁdlﬁ@af one antigen-
ant i bodi es. The al so may be nodified, for exanple,

conibymag bitct off amtantigodshie creads m ghisestigdinséent @ntlhﬂdw@ﬂmmgamg one antigen-

corrﬁ)mg gg%h]}% qujg?quﬁi olgig(ﬁglhélg g%)lé@ alngg%é%q 1%%8 com%lmng site having

spe&ﬁ&éﬁfo'égzhfféygﬁtrahﬁgéh e al, Proc. Natl Acad. Sd. USA,
851 (1984)), orby c val ently joining to the

|nr(udogllﬁzbu¢mwdwdbn@esequence all or part of the

nce for a non-i | obul in I 1de.
Ty DYIEdp s o B RS gR BT g e SeriRot o the art
Preﬁ%?} 'ath‘tﬂrﬁ‘aglzte@ EntitdRly A9 SAAR mIRIMIAS aQf r&RHRY iﬂtﬁﬂq&d into it from
or they are substituted for the variable domains of

a soorne vduch pevodnibiani Hlgess inbe-humaannam adié dysidues ercedice referred to as

1m§$ﬁt‘{rr§r§1| Cod! ?ﬂ}%h%]et gf%{!:té Ik %%ﬂgr gg%i:ﬁ#ni% pnarfa(lyile dgnain. Humanization
can BB L QAR BRALD R84 B8 @n&ﬁ’é@émﬂgeﬁnﬁ%or\%ﬂkgﬁ (J ones et al.,

specificr'ty for a different antigen. (U) Humani zed
Natonet Bbbﬂmaéﬁ\ﬁi%éh Rléahmalnn waal, zf\faz@renm PAB27 d98B)y ottilemyen ef al.,

ScidttrA I S5 HISBR R BRE e frgedn degusaren fasthe
corre Qﬁ%%@&hén@és%ﬂathuﬁaﬁ'ﬂnﬁbéﬂd r £&o¥HLEY, dush MARAIHIPERIN antibodies are

These non-human am no aci d residues afe often referred
clumcncaantfbmhp@ﬂﬂ S. PeentdNie st,8 M 60D whieeitt substoatidlly lessdbm an 1ntact

ort vari abl.e Human zatlon C
hun@gsvgﬁgl?qg Id F%W%P%quf%yﬁhe P‘I’féesﬁ%‘i {ossegrense (E? @ non-
hunﬁﬁ‘ig@&es\f% gﬁd’cﬁcé, 19nG8i-88 aﬁﬁbodﬁ‘@ta% ic 1%)1h1§}33n g{%ﬁ)odles in which

(19386); R echmann et al, Nature, 3-327 (1988

som¥édiyheyaabletegiin, re$duas r0d pog3ely 356134 F Rﬁﬁﬁd@dsgi&ﬁwbstﬂmyed by residues
Squﬁt itutjng hé vali bI e region sequences for the
frorp gpgleegys Stissg ‘ge(‘,fﬁ leﬁf a human anti body.
Ace 4:2}8&[316 hetEDvar e IBE R & b@ﬂltﬁ%l@ghc?ﬁea%eto%'lﬂ% inCmaking the
ant'i I es U S. Patent No. 4,81 wherein

hunsmtzsd antibcalidsyis VcafymnpbmantMradncamtlghmnnm Aaafqrdulngeo the so-called

"beg I . hgfs tlhg g;?ogleac%z}sft *)&ﬁar@g)&: (géaqg Ph2 %;dg% qné 0339 is screened against
the gPﬁH@ gy blteym L‘»é@s %@gnTﬁ@%ﬁrﬁﬁgéeﬁgiﬁﬁ& which is

Whi ch Some pervarla e region residues and possi
clossgine tiaRof #s iratieasisahen suwbsted asithe dutmgn ﬁeme%dsrefgmmrﬁF R) for the
anal&gous sites in rodent aptibodies. The choice

o R, SRR KD O i Ao 1TIGHOCAH N eggabel. Mol Biol
196 %?Qléﬁ)%&&r%od uses a particular framework region derived from the

consensus sequence of all human antibodies of a particular subgroup of light or heavy chains.

The same framework may be used for several different humanized antibodies (Carter ef al.,

Proc. Natl. Acad. Sci. US4, 89:4285 (1992); Presta et al., J. Immunol., 151:2623 (1993)).
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humani zed anti bodies is very inportant to reduce

antigenicity. According to the so-called "best-fit"
worbiswd3soehe sequence of the variable domai n oPC®&US2004/027164

rodent antibody is screened against the entire library

of Tkis diuthe irrportand thad bhitboddsrtierhuseg e d et refthgoofEiph affinity for

sequence which is closest to that of the raodent is

the aniigAn aed efhecdversbleiolngivalpropahesworaaghigye #is e aqoprding to a

et 3 B G P 6 PhBhedoy oI

seqdeiaee%h)i vaho@ ddateptidl hathatses prddats ubidy kidee-UinmdmiRakmodels of the
region derived fromthe consensus sequence of all

pareﬁ pl Birniiend ssquasces, phree- d@mmmngmn@mglqbﬂﬂm inggelelscare

R ey TR L e—

avaiBibRewhida illusfeReind Jidp] babs %2&511&1:8@3})2& chh®ahaidabitructures of
J. Immunol, 151:262 993)). is further inportant

Sele@tné\t:amlmaﬁmmn@@gbémﬁlmam@e@ \lnsmctncm efitheserdisplayisipgtmits analysis
ant d .oth

of o igeBgole. s 3BT e BE RBlinifl e PR e Smupogpitisequence,

ie., tie MaRkBHE Eésﬁﬁeﬁﬂfahﬁﬂlueﬁ%&ﬁﬁ@ h#AE) Gthé BRdi®RE RiBunoglobulin to bind
prepared by a process of analysi's of the parental

its agtégane s 8ys way KRardsisluss crortsesstogtad and vembined fipnothecespient and

th di f th t
impiif b St B BRaE  rueohs: REh AR teantatnity for the
targEREBESH(H! B a@ﬁ@’(z@f‘ It g@Mahl, Bl B paRariaI 8 rdoddh deli@lied Re directly and
those skilled in the art. Conput er prograns are

mOS‘?aSA@SHaamlb’ IW!M<D1U¢d inl inflgencingantigen tindjmigay pr obabl e
t hree- Zﬂpen& on g conformational structures of
sel( cte K ?‘é ® munogl obul i n sequences.
| naReGlltemaiie lolRBRHa8Bh BB RURAbSEeLRR DeTehedfed! |F%r example it
likely role of the residues in the functioning of
is nqyamﬁsﬂﬁn t© rirpdne dghsdeoid animely (egc mice) Het aretdapabiegaippal s
re3|d es it | uence t abi | i
i, SEPRdRe 3 b eDeRO T oL Hir bl sl abssapnpt
enddfRMousHRnIBDLYESN RAuBIES &R ek ApRNE h&RWR eg e 'EHaE e

reci pi ent and inport sequences so that the desired
homgritgobs d@lemmfdbc antibody @eawu@allawlmmgregame(diﬂ)@‘eﬁe i ¢hymeric and

st i itandfi Aol eiab it ieamp( o afoduction.

TranSfPof ﬁl@th'uﬁiah)gehﬁ%ﬁb YiathuhBglobblieneafgy ﬁf‘§dcﬁ S8R i1iRd hiiant mice
llmgug Human anti bodies As an alternative
W1

i ﬂlatpmﬁ\lctlbmamram almbddles up@maritigey e]méleag@ d Se@@rg "

JakoEHYlﬁ%lth 1 wgl ﬁatz]zgg?o %%é@o%ﬁgégg%g i?%a‘goxgts et al Nature,

362:2581058 Z@0B R BruerBERIHGINTed i Ynhuh80¢535Q1663)0fndl ggg?gtent Nos.

anti bodies’in e absence of endogenous i mmnogl
5,59p0685c33%109 d4adrS, bl e, it has been descri bed that

AT AT R SR YT L

( 1996}’}%@& be T80 PR*AILE Burhfn SRIBRIRS Gnd BHHY fdg 'ﬁ%g‘?]%flﬁ in yitro, from

endogenous anti body production. Trans e human
immgeogietulinevariatte (6 dahainigengeapertairesadyon nnismmimiget donotsleAccording

mutant mce, . . . . . .
to this tec%ngque, antibody V domain genes are cloned in-frame into either a major or minor
coat protein gene of a filamentous bacteriophage, such as M13 or fd, and displayed as

functional antibody fragments on the surface of the phage particle. Because the filamentous
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will result in the production of human anti bodi es upon
antigen challenge. See, e.g., Jakobovits et al, Proc.
wolavds/o2dmad. ScL USA, 90: 2551 (1993); Jakobovi peTaIS2@M/027164
Nat ure, 362: 255-258 (1993); Braggermann et al, Year in
particlg@bi@ains & s1§§le(sﬂr919&)i DNAGobpoPieghbgdNasonte, 89:£i66based on the
5, 589, 369 and 545, 807. ter nat|vel y, phage disp Iai(1
ﬁmcttleuﬁirmbpﬁgyes(ofd@mt@pdy alge result inseleqtion3v ghesspe 58@ding the antibody

99 can be d h b d
extly ey SRR s Uit PG SR G ARG POBEACER Of he B cel.
Phag@albﬁal/ Bar DA pHRIRED UL D& 1R BEfotRhis Sfor A PoviBly M M £ Exbhnson,
donors. According to this technique, antibody V ‘donai n

Kevge&eemde@leswetlb headid hy Cyraerg Ci’mtzzon@n She«rtuazl rBaqlogy 3)6641‘6%(1993)

r ot ene of a fil 0 b rio
Sevghoubeed o et e rnes P RS FHees GPIFY- e PRy s Nature,
352fpadR rﬁ§912 E‘sotlzfi@d SHLERES 119{/ of zt}ﬁl-m%ne %ﬁﬁﬁdﬂhé’s from a small random

Because th | ament ousparticle contains
combinagfreal hbraajnoife\zl SERA denplgd fromtthe spbagef gemumzed mice. A repertoire of
sel ecti ons based.on the functjonal ro ertie f the
V gehies ?ﬂ&aag}mw dyman;dqnars caR pe Gops ﬁ 3) 3}?&691? diyerse

arra% be alﬁ{gehpﬁﬂéiu&iﬁ%egf % nbNARBeREAREA Eés&?thalﬂj_gb‘%%vr#g €he techniques

hage m mcs so e properties of t
desdPibad by dilaks mzmmmwpﬂrzmmesmn(m Vot 6tiffithfer al., EMBO J.

123 TR e, Bt U Foteniips SraeS & and o8 it ur al
Bi qjhﬂlgéﬁ é’ﬁtl%@éib (3%8 %gken&ﬁ &b lm Vi ra%ﬁ%t@ci \éeﬂﬁéé@e US Patents

segnents can phage di spl ay. son

5565L610I‘daﬂl5:22,9235)2 624 628 (1991) isolated a diverse
N%y of anti -oxazol one anti bodies froma small random

pady frf PrEYSy of V genes derived fromthe

S P l\ﬁa‘?ﬁﬁs Pefchfuﬂﬂéégiaﬁg geéﬂ d ?09% H@ctﬂ)ﬁl of aﬂ@tﬁﬁ% nfrCFgments.

from uni muni‘ze urran S can Construct
Traditibndblgrihese frapnaentk Wa’esierlaef& iy podtedptic digesioqiof mtaxdian‘gbodies (see,

sel f-anti gens an he |sola ed_essent.i II follo
egatMenm@awﬁ%éué%u a@nﬁﬁlwem it Bioplpsisg! Mefhodygn: 10 g7 (1992)

and %@ny%ﬁ %9212 ?S(J%g%):&b9§g é}ﬁS})f fH&&?e\%{% attﬁéesl”elt %’Qn gow be froduced

dlreatgdbﬁreBG’ﬁbﬁ@ﬁt hokstedtls. Rot ¢xaadghle shamyibaly ﬁa@ﬁerge nz&rlaft Bolated from

the glt@gcr}]y gl&%g%gwg:rgs ) %tgg%qq% 51 Coevl(sl, ?Alm%?q?wg]dsfylgq} §&1§qﬁn%ents can be directly

e
ol LSRR lNe B0 APNEL 3089, ALl car 1.
Bio/Meetgioboiysl Onky3el aigil 9%91 ﬁb(ﬁ)r@mgt@ ahothérappiogels H(alr), fbgments can be
i ntact anti bodi es i not o et. al

isolgged direslprdrame thOWhHlaB‘i lwh%f’e%wm@%gagecmq%fmﬂ%u Foduction of
W %ﬁ"ﬂe&% arsht Blthe §8ﬂ tlti?(%%r g[]n lép?%ﬁ‘)bl)dn?ents the

ese f gnents can be pro I rect

antilydyrof chodot ixaddinglo shait €V |f§1gm€ﬁf (segmSkee WO 98/181085; Hﬂ‘ﬁi?atent No.
ments can be isolated fromthe anti body pha %ﬁ o
mear

r
5,571 adnceS drsaLN g exl> Shve. The anbady Kagmgat mpaiplso
antilgd’cﬁfg,ngg.f 35 &e@&&% 11q Useﬁétér}{ 5,641,870 for example. Such linear antibody

fragments may be monospecific or bispecific.
(vi)  Bispecific antibodies
Bispecific antibodies are antibodies that have binding specificities for at least two

different epitopes. Exemplary bispecific antibodies may bind to two different epitopes of the
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recovered fromE. coli and chem cally coupled to form
F(ab') fragnments (Carter et al, Bi o/ Technol ogy

waQosA233067 (1992)). According to another appreathis2004/027164
F(ab') fragnents can be isolated directly from

CDI®&R1Eeh Naicr RGE art®blics Hal birel COLMefid fietbnbiadasedodd B cell surface
t he production of antibody fragnents will be apparent

marker. tAlteredivielypdn prta€N20ibinding annmay e comhinsd viransarmy weich binds
to aiigepiie faglisods Gaf feskee Blehi g o Pt BebalonhiRTE e g Gp2 or cD3),
or FeéPeddpiosdior '1#{'; (PoyI8! sifthBs FEPRI gﬂg&t}pﬁ&yf&[ @Dmtanﬁqw%gl (CD16)

al so be a "Tinear "anti body”, as described in

so aP&i fotis &glBdir d8kDsé meclexisns|te the3d cbll.| Bispesifia autittpdipp may also be
r nts may .be npbnos ific.or bispecific. (vj ey

useSRERPP FECIS BUICS L 4 et et SiOGaPaSes LD binding arm
ond MRS AR TR, (AR08 & ROy S MR 0 o inca allaloid
ricim At dhbinglirethotreyatb ion chdiaactivisdiopé bamtert). Bpptafie sntdfodies can be

t heCD20_anti gen, her sych anti bodi es wbind CD20. .
prepgfed #spll ﬁ%»gﬂbmkoglleg BEBH OE;/ Sappens K?-&%E’@F@% antibodies).

Al t ' . AN ' i ndi - . .

corir B! KF plarlb G ReoRh R ot Praditional production
of fulb leagthl tespaoifie dnéibbdieyisdasadain the caexpraseioh of 6ee phumannoglobulin heavy
chappgRp g Gk 4R R Y OBeNyS e GR e cpea MG er al.

12D, S .

NaifIROERETER) (RRR Helalof S od o ot LR fmmumogbulin heavy
anddightctamsytest hiybridonak (@adoytas) motoceegeottgtial mittose & 10 different

cell. These anti bodi es possess a CD20-binding arm and .
antibedypalegpies T B rtl}ﬁenfclw&%%@cggémcﬂﬁ%st&c%%p%vfﬂﬁ%aﬁon of the

i ) ' ) I - o .

cor@ bR IE SR ol REERS R8P ppty SO, Brathe
cunfBespae] dridcthaptidoogyields arniowe Spndgareckdasesfard disdlesedtiln WO

o3/ §ishariin el 6o M REhOHS PN ORI bl speci fi ¢

anti i. i h r d it . . . 4.

B
spedifisi€ids @ntibody-anep canbinary siks)tam fisaitminghamglobulineanstant domain

chai n-1ight. chain pairs, where the t chai ns .have .
seqgAneeserdiettugipe preterablyiivwith gp fEwap#oY injeavKgdif gonstant domain,

ol . t . n
g ARRRITT paBSo0h 38 ERLAGAT D ASENIR e
heatwy bliditl osragan( cpgde QTR optainihicthe aitgnécesdaryafor hight ahnm Whding,
10 different anti body nol ecul es, of which ongy_o e has .
preseRkingd isagicanetst Ssclvsiony RNAs cnepding eimpypggho wubﬂeawe ain

. C .
s B BAEIATPLSE eSSy b, OB L8 e oo
vecors) dhid kre\oatAsfeated ihtoW.suibible hést opganad UTlds pruvides for great
di scl osed in WO 93/08829, ~and in Traunecker et al, |
flexgi ip adiusiingibs sutes grqppgeons of fedtBregiprlyreptide fpameatsdat
approach ' . j ' Rgle LI .
e RRAE R R0 AP PAR LA B G hctin
proditié BR)opfihfint YisRE. [tds,HoMeragheiiblé b iasustharbdidgs@juences for two or

all three polypeptide chains in one expression vector when the expression of at least two
polypeptide chains in equal ratios results in high yields or when the ratios are of no particular

significance.
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sequences. The fusion preferably is with an

i mmunogl obul i n heavy chai n constant domain, conprising
wanods@aszpart of the hinge, CH2, and CH3 regi Bas/USkd04/027164

is preferred to have the first heavy-chai n constant

I e @h @ Prefere@indrabatiiment dTehis iap@ronds esddspecifierantibgdits abaodimposed of

bi ndi ng, present in at |east _one of the fusions. DNAs

a hybrid dmmugoglplulindraans ghaip with? frsbhindiag sperifieit i5p8e gra, and a hybrid

. i f desite the . Lobulin l.ight i N e

PRk Forrs “Gub AP SR L 0 BT binE spogiiit) in the

othe? @rrh | BREAEEHRThhthiy BySHictrilit@iches facliiganihs %b%aﬂﬁcﬁl of the desired
provides for great flexibility in adjusting the mnutual

bispeeifip spmpours fsem tungranted smnpopglobwtin ehairt eqrphipaiians; as the presence of

o S B E R AP AE 00 kST Ao g royides for a fucle
was!d1 e d#INH BlpfSach id disosclGHYEIo/(HBS6 bk fcd ARAItor

e codi ng sequences for two or all three pol peBtide
gengh@gisispasiforantibrice sesi tm eyavplor Smméwttaﬁeﬁw%mdéés wymefogy,

at | east two pol ypeptide chains in equal ratios
121%&9&?%31 n high yields or when the ratios are of no

Parddo6ttigy toinSthef hisROAR- deBorbeR 1B FaBht RBDSIBIRBS, tRE interface
thi s approach, the 'bispecific antibodi es are conposed

betvedena payarfiadtibadyumalgtw e cambahengineerstddpd maximize dhe pareantage of
bi ndi ng specificity .inh one a nd a.hybrjd .
et BB re sy Erarsron e LR P prfatadingce
cor@ﬁ@sca@ nAs I![%ii Hh8 PES dbingint obaniabtib &t @hb@ht @niRin.! In thSnethod,
ound that this asymetric structuré facilitates the
one separashahaminotaesl siéschasg fhins fredhferfaceoithe find ahtilmdy molecule are
unwant ed i mmunogl.obulin chain conbi.natigns, as . the ..
repleIQBE B1e5T SR oL I BBLIRT (F FITGOABhat ROPFBIRFY piges” of
iderdtRhi or /fm Al Qi A1tS BRALFde GidERhSIBLY) BrorOMEHES tHeQhteRfalAsH th@second
way of separation. is approach is disclosed in WO

antiBeldy0d6leule by replaninglargedening haid sidegbrios aithrsgpableseresi(¢.g.calanine or
antibaodi.es see, for exang“%h Sur. es

threpR AP GO ViR 8 PRSD OB 03" IoREE ARG oL B Lo e Ver other

unvARRE QARG ARG LBELS hdnddinBat ent No. 5,73 , 68, the
interface between a pair of antibody nol ecul es can be

en@ispeeifecntibodrexindiude ctase-lipkedoarithetgemconjugate banjthiodiss.s For

whj ch are, recovered fr reconbi nant ,cel |l .cu] ture. Jhe
exanple; SR IhT REBPHAS &1 HTHEIF S0 e g LE SopiE fo i fBe Biher o
biotﬁléﬁfgg'aﬁti&fdic%rha@&tfopé’)ga)ﬁ?.l{l@,%gz@ﬁﬁ)pgj&@% Rargdtimlin® system cells to

, one or nore sna am no acid sidé chains Trom
unwiahted icall eUfSRaemtN¢. g6 76,986), aad forsodyment lof EBV énfzeiégon (WO 91/00360,

WO BB ety T Eh Pl by P enid s S g any
comt?ehnri'%nlt @fossc‘—.%iﬁﬁné hdiitRis! BLARH1S EQSs-GRELE 6 SIntP4:R willlB&HLAA iR Bhe art, and

e Interface of the second anti body nol ecul e by
are disglbsediin@/ Rateyet Nonid60 698D chlenglwitls haunbend £ drossaliikimg techniques.

ones {e.g. .alanine or threonine)., This provides a

me JieshmgRsst g g@ﬁ‘at@g?mamﬁﬁ ém&rc?é‘ve& ‘%m ?ﬁ@%@?ﬁéﬁﬁwﬁé‘?‘f@ also
beeR UKD R thd RNARELET FEP Sk R Hedoacifit GRBsi AR Ble Prépared using
chemical linkage. Brennan et al., Science, 229: 81 (1985) describe a procedure wherein intact

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

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
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Bi specific anti bodi es include cross-Iinked or
"het eroconj ugate" anti bodi es. For exanple, one of the
wanbvislestioes i n the heteroconjugate can be coupPed/uS2004/027164
avidin, the other to biotin. Such antibodi es have, for
therecaRptt€l tolkenitpbeiRard TINB idtigstives. "B o f hHeFabNTNB! desivatives is
to unwanted cells (US Patent No. 4,676,980), and for
ther; yegenviveted tothe Bpl-thiel by redeatignwith meoopswthyamiog Apd Ganixed with an

bodi
caufiiilimitBE s SRR CA0h AR o B S BsPRRE pffedy. The
bispet@RSmtibdtiés {oo@@RA N BE Bsolitls lagkiOns? tlhé‘seld%ﬁv@[ﬁnno@ﬂ‘x@atlon of

are disclosed in US Pat ent No 4,676,980, along with a
enZYIuﬂfber of cross I i nki ng techni ques. Techni ques for

P et e g el Q8 e AT Pk S Pbamaents om . col

wlnEl?EaneB%adEBhﬁcall 'c§ﬁ’§16dl fd ﬁnﬁﬂﬁép@@i%%ﬁuﬁ&ﬁesb%hgfa%@i Ezd g Bxp. Med,
usi ng chem cal |inkage. Brennan et al, Science,

1758217 mﬁp9a)ab§¢mhﬁéhapmd@c’[ecdwfsi ﬁwﬂg hefanized bxspemﬁc antlbody F(ab"),
ant i bodi e teol ti |1 ved _to generate .

molppile, et e R sy horeted ROBY £ oo/l Sfesigg o directed

cheﬁfcﬁﬁ@d’h?ﬁn?in yihe t6i Hrﬁi @k b?s@&ﬁh@ )c’thtﬂg)dgg SlS R%ﬁgélﬂmantlbody thus

arsen o stabilize vicinal dithidls a revent
formert wasabl eoliad todiels b érdepresimpsthe GrhB2T teeep?ﬁa:bandfnoaglaﬁmhnan T cells,

ner at ed arethen converted to thi.oni robenzoate
as VR PR B TS Gty Ol g Y QS D p oGt A Breast
tumbPaRverted to the Fab'-thiol by reduction with

nmer capt oet hyl am ne and is m xed with an equi nol ar
arrdémtoustechjmqu@tﬂnemalémg and NBladdmgibispecifie ahtibddyrfraghieats directly

fmnglf% l A C Ltg%ﬂéae ggg gg!gi %e%gllfﬂgqldct gtelggg]gllete l$1§}éec1ﬁc antibodies
havé mtﬂréd@ce& bfis RuoRBLAIFRR: KBREAR /0 rJfa?Smg(%) 11547-1553

facil'itated the direct recovery “of Fa ragme
(1992) oith&leucime |z1pp\ahpa;imdesaﬁroﬂneth@ﬁeﬂmmia]hlhpr@emp etk lmkeﬁm) the Fab'

f bqdi Sh |
portpg bt By BEeny é@&z;fileaé’&gﬁ?% &P&&E@qug}x?r%ﬂfﬁgﬂrsmr@reduced
at th'%lfﬁﬁ?gé' 1886n Bl BRAGhEAdmAE Eu'mpfﬂgﬂ & &ﬂgm)sd PPEenUthe antﬁﬁﬁp gﬁtgrodlmers.

fragnent was separ at secreted fromeE.
Thlsmbqhed tadaltobglutileet] dor thh @mdmlaﬂlomﬁﬁqmltlbn@' homaditness. tThe "diabody"

techpilgy feibes ado e T ol Pt VELoars Soves A RS (1993 has
providh&l 4 z@@?naﬁ@@ %Eﬂmﬁ’i‘ ?orrfﬁ’e[ Q;?&Eﬂh ahtiH8lY fin %rﬁéntg\.'e'h“ﬁe fragments

as trigger the l'ytic activi 0 man ¢

compyispibeayy ebaiagariaise dbmam’(\@{p eastiected hwa 11gm@mtrsvar1able domain (Vi)
[ and i sol atj ng bISp cific

by ava&Fﬁ%ﬁvﬁ? tEB FHATE G : f%eaumg Petaifrh B aHBidERns P the same chain.
Accg Fgl‘%?l%mv Qn@{] dﬁgﬁg oﬁ@ﬁ&%ﬁ%ﬁgﬁ afd 1(% iu? w1ﬁh the .

I C antl I es have n pro I ng I euci ne

compleppatasy VKasd ¥, dgmainsalf anather frapurent, th&élﬂ( ﬁ))‘mﬂrfglﬁfo]aﬁﬁgen-bmdmg
(1992). The | %gm ne zipper. peptides fromthe Fos and
SlteSJu‘}atl SeEMREY Werekmeigecitly anHBodsabagmpwits ot use of sipele-chain Fy

(stﬂ g{%ﬁ& RN 210 deR 9$ogégg§e9 BPSbel Y40 G ANY 529588 (1994).

Imers were re
Antibodies with more than two valencies are contemplated. For example, trispecific

antibodies can be prepared. Tutt et al. J. Immunol. 147: 60 (1991).
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at the hinge region to form nononers and then
re-oxidized to formthe anti body heterodi ners. This
worbismd3mwan al so be utilized for the producti oRCOfUS2004/027164
anti body honodi ners. The "di abody"” technol ogy
degey, i baChifjugdted hndOFherVodificaBols of MMAtAntadeiisk ScL
USA, 90: 64 4 6448 1993 has provided an alternative
rre derintagotisusad ki @ir fnddudediin Bwdyti¢lesefrmaanufacture herein is
fra se a eavy chai n vari abl e domain
Optl? 8&%@%92‘6 gtgé?qu a@ﬁfl chai n variable donain (V)
by @ ehldiehpanhit Q@:n'tssusteﬁf? i tHeldendrBtiéH J)RWCH ahthpdiist-cytotoxic agent
bet ween the two domai ns on the sane chain
conjigates bavediegn dedesbad @wdeV domai ns of one fragmsnt are
°r(§q%$q§a%s%?%%@¥¢%%<{‘m§t2ﬁeﬁﬁs RO BRl5 e tORiRs, et 2 a
calug{é Bt h XUt e ARQY. @@DS%@E‘E@Q%J‘[ fnenﬁ{ﬁ' Q1065 are also
peci f| ¢ anti body fragnments b e use o
con&mpgitai ldreiinn Idrong aﬁm)dnﬂenntmfshdwmsremim:o tHeemtagpeistis tcenjugated to one
See Gruber et _al | mrunol , (152: 5368 1§]1994
or s PGPSR FlolSRulss eI | iRAtoR Khpgansipemolecules per antagonist
e 8 fEPERERbR, b EdRRAEY | duced
molE AP TS AR e 18 FEERERbRy bl LAREREH 1 Sy PR IRTHER P be reduce
to w@pﬂ,}mg at®scaaind wmhmdmkﬂjaﬂtagtmmt QOBardés di.hEarket Regwairdt52: 127-131
he antagoni st used.in the nmethods or included in the

(199319} focgeperatsra mavipsoidrARtagIHE; Cﬁnlugatﬁpt ional ly
co '}i %@ﬁ&tﬁl@% Fhei n&%ﬁl‘ﬁg’&% 'cSllyggﬁg& to (ﬁ%%?%&@ LR ftin molecules.

agents use e gene lon of su

Theaalictgamich fayilyodiatibiotigeat capdtjleigipredudiay doubdesiranded DNA breaks
descri bed above. . Conj ugat es of an ant agoni st and one

at sgh-pigenglag gepoentsgions. PEug ﬁ%a ogues pl el gealmcm which may be used

incli@ bfi Hhﬂﬁrﬂrte(?toa %C?% O%%mﬁ e{c&? ?at BIAGNRd Py (?lgxﬁn%gt)al. Cancer

a tric ene, an are 6 cont enpl at
Resh@tie s 3336- wn@(mﬁbwmdmasrte atal thmcenRerticbiss: PORS-2928 (1998)).

ant agoni st ated to one re maytansi ne
ol G e dcAle gVt 210 BoSuBEn e PN He HroPeL icbde
I
d1p}@§5n€%%gé}§ 2 éﬁl ind ﬁ?gg?ﬁg&(m Cﬁpén}gﬂﬁbg%’oex d%éol%&ﬂf@ ciain (from

PseWnofElaB aamginoedctieid Avchidin, rabein fA ddma mlcalgomnsﬁt caBh atphaetircin,
Cancer Research 52: 127-13 (1992)) to gener@te a

Aleww&h@r St AR GEmPDLeins #hwéﬁce awvé%awt%% ARIRRAPII, and

B e N
geloﬁilﬁp atitogeltin, pswidtocin ghetoubyican, Shdirﬁ?tdﬁ dndDillé thcethécened. See, for

i conmpl ar concentratjons. Structural anal ogues of
exalaale» @‘Ké

Q2421 mbliskedfagtob 28s8%3 ncl ude, but are not

I - P Prate?
o) TRkt imyemiofr el e8RS Rl e 3R A AR Ehompound
Wltlﬂhucle@aﬁwctlﬂeﬁ@ag’ ahibdBucleBaor 2 PNBA eA@BB)ease such as a
Enzymatically active toxins and fragments thereof

deomb@ﬁu@%eb@ a%3d i ncl ude diphtheria A chain,
ex 2?0m dt n? %\f ) 1o|a¥t%/<ef1£oq§é5% S a1 Bl R 416 i)fo%u&%ﬂ S radioconjugated

antagonists. Examples include At?!, I, I'*) Y Re'®, Re'®, Sm'?, Bi*?, P*? and radioactive

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

bifunctional protein coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate
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Pseudononas aerugi nosa), ricinA chain, abrin A chain,

nodeccin A chain, alpha-sarcin, Aleurites fordii
wonreis@sm2 di ant hi n proteins, Phytol aca aneri cRAQ&US2004/027164

proteins (PAPI, PAPIl, and PAP-S), nonordica charantia

(SPDP NisBEdiMinid @LY- m-@naléiﬁlQAdnﬁbthﬁP@ﬁ%lﬁkh@- plhibekylade] #ninothiolane (IT),
i bi tor, gelonin, mtogellin, restrictocin,

b1fup¢fm1@h#mww@mfnmdws1ar$dsmdlneaStdnmefdwh@hmnnéate 864.), dctive esters

(o S DAL T B R RO AR LrTB el daPi Sty gpho Sompounds
(suc?geg@cgt%?dbon b Iyﬁ HeQARAMBEANYY 18- d?a%hﬁﬂh Herhvatidsd dsﬁ(éhtéé bis-(p-

. gase or a DNA endonucl ease such
dlazdmmmh'enm)lﬁ):lethﬂﬁfi@ilarﬁma)s d)isoctanades (stch asftolyemt bé«hlswanate), and

bis-flt JRGTPA GAT B (RSBAT Lo Rt Sulngene) AP grexample, aricin
IH]IIi]u:}l foxin Ganbior Igs%dla&i%@ r?oed%ﬁ%ta éﬁéﬁscze;%c%ﬁéﬁ?o%ft%w) Carbon-

|oact|ve I sot opes o Conj ugat es
14- la]msﬂag Dmcsmanmdatobémbx-mmﬂ@gémﬂqytmy nbﬁnnmpmltaasetmgawd (MX—DTPA)
variety of bifuncti naI pr ot ei up I|n ents such
is aragxqug%é:ﬂlﬁ]'apﬁl@%eng oggogygqt@w q}lr@cﬁpw eoti the antagonist. See

WO@ﬁﬂﬁ?b 5tk @?@Eﬁ}aﬁ%@ QoL L LY it H’c At?rig;?e%?ﬂ%eétqﬂé %ytotoxw drug

cycl o exane oxyl ate, i mnothio
in tHel delln Eor exahpleleani amit—]labﬁeshm{er | pqaddmtsenﬁtl(/eSMdRr ahmethyl linker or

di met hyl, adi pi m date HCL) actjve esters (suc
dlsuélﬁ%%%lit%mﬁ%él}akefs(&%‘é? 4t & Canged diggrqesh pan B4 (1955} may be used.

01 RSB 8 oS AZ LA EPANLS oL SR agent may be

maddee. g Mat lev@sbipantabchaiyubs or faptidazpmhesidoenzoyl ) -
et hyl enedi_am ne),. diisocyanates (such as tol

2, én TS ﬁ@b@élmeah thegingacquist pay e ﬁ%mw&%ecb%wgmgor" (such
stre]étggir@%{h) ggr lgﬂh?ia@(?r% nﬁgmﬁ%ga %reéa x%tﬁg%}%%gﬂ ﬁ?e'pr eb?l)tp 12 egﬁ{-receptor conjugate is
adn'ﬁiﬁstefeldbé thd pativht, &dlloved by atmo i o€ natsouaid LORRBg{te 98 1) the circulation

Car bon- 14-1 abel ed
using a; cémg@gg&@atl gg,g@gmlmgtrq{@pmf |ad'ﬂlg§rﬁ%, |(e geavidin) which is conjugated

-DTPA) is an exenplary
to atg#efdayf{]%%ggﬁt%q%d&&%géﬁﬁgé tion of radionucleotide to
t h&rhenhagomisstof t}&ﬁes}éﬂ%ﬁf&ﬂbﬁﬁnaﬁr&lﬁ) be coeguiganalywieh a prodrug-
"cl eavabl e |inker" facili tatl ng rel ease of the
actn@apgteme l'}’lhlfé PORVEHsR reqg (egra E@p&lﬁﬂ @enlé)ﬁlerapeutlc agent, see

Wogf)o‘i' Jhs;”}%flﬁ {iﬁ%ka%'hl &Qtd ASELSRY %k&rh%l@ Wd‘ng@mw&amU S. Patent

er or sul e- cbn al ni
No. @{978]278Cancer Research 52 127-131 (1992)) rmybe used.
Alternatively, a fusion protein conprising the
antlgsnrgne a%apwpbqfcs%ph; ccgg@g#esriﬁglug@s Jry @BZyrRe gppablg of acting on a

proc{arﬁgﬁﬂgfrcﬂ 231{7) 8} Cﬁ%gag E(% gtH/%ﬁ[ 1Pirnt({)$t‘§)1tn c%ﬁé@t 6X°ic fArﬂl yet

e ant agoni e ‘conj ugat ed

t 0 Ehzyestiat &€ LisdfBLiahshempt ay tlﬁs ﬁl)veﬁmfn idtiublé, bat i@mot imited to,
tunor pretargeti ng wherein the antagoni st-receptor

alkalipephesahetasesusgimiforiconvardae phypsphatesantpaimg prpdrugsinbe fisg drugs;

e IR s Ll PR B A A b e Gt B B grosine
deaminagidtul F6r @nvaving hon-toMié SHlubfocy@Rind@Rtbakk anti-cancer drug, 5-
fluorouracil; proteases, such as serratia protease, thermolysin, subtilisin, carboxypeptidases
and cathepsins (such as cathepsins B and L), that are useful for converting peptide-containing

prodrugs into free drugs; D-alanylcarboxypeptidases, useful for converting prodrugs that
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to a cytotoxic agent (e.g. a radionucleotide). The
antagoni sts of the present invention nay al so be
woamjsuwgaed with a prodrugactivati ng enzyne whPCi/US2004/027164
converts a prodrug (e.g. a peptidyl chenotherapeutic
conRA@EDlamise QCIMBE&M)JM‘D@ atdeldaVid gt ymEANCE bs BradBictosidase
See, for exa WO 88/ 07378 and U S. Patent No.
and gegpmimdese usggl énrzsymermmgiwmmatqdfprgmgs o fragdivgs; P-lactamase

uselyf i o g RAEUETG 00PN pRloe BB 1D S8R GRS LN el
amlaa/sta@tsaai &5 R dMinEN; aaﬁme 5&%@&% tagidike, 'd§eﬁ1t‘ﬁ)r BANRPEhg drugs
his i nvention includ e, but are not I|n1te to,

denaatiead ah@lepmusmmtmgmsu&df phenbmyacet@'hmephelnyﬂgcetyl groups, respectively,
; osphat e- ont rodrugs into.free.druygs; }

into RO e EDt BtTRERS e nnge itk Sl i thgyert as
"ab ¥ 495 bk DL thIcBRvef HEPr od?ags%%ﬁhem@eﬁmnqa&e&éé%ﬁ% drugs (see,

or donverting non- tOXI uorocytosine into
e.g. Avisseg.dviere 352?80 §57-858 (1963)) 0 dmagiohist-pbytreasefugates cin Besprepared as

a tease, .theynol ysin, subtjlisin,
descd-ii)legg B’e%(ﬁ Ofalfﬁi‘ﬂ E {94 thwor &gl Lﬁo%at%?é‘t hepsi ns B
ancyle) nz§rﬁ@st ofFhis 11&'&%?&16‘1]1 cdre &Q/Ql\éﬁf%l% lég&lélrta édée antagonist by techniques

pept i de- containing prodrugs into
wel Dermiwainiy [thaarb suchis e whaoé the hetedhifurictona ervselidkimgreagents discussed

prodr ugs. t hat contai n, D ani no, aci stituents;
aboxeear%%mﬁrv Ye i QILRIOIPSHOMPRsnESY fq%sfé e putigen bindiag tegioe of an
I
enteBO MRS PAARRINER, M Iodsph AERNARLL 20, DX FRRLER Bfbymo of the
invengow edrt bengprdirugsd dsng wadinbmantiDNA toelrdqiea veelli knoonfin g art (see,

rugs; and icillin such as penicillin V
€8 %u%gg@r pz\ﬁf‘t‘ﬁ ?Tllzn6® 9&5 §1§§@) usef ul Por converting
dr
5 SRS I SHLER LG ) e,

antagoist thayelee ikegso ofé b’é&[ Vﬂitdty/@ﬂ ry),npﬁmtmh@dueﬁolymbh; e.g., polyethylene
| sQ known_ in the art

tic activity
glngé’géﬁee@ YPf@BW%"eglé{%‘gdPQl}SO’E/BW@P?S ©R éol?kﬂliﬂa?lé §é pelyethylene glycol

and kgl&g{b%&%gg gﬂ@@“]f aggb(?féﬁgﬂéa#?}eﬂ{s%nafbgéag %?21’ B ed to'\%% ¥ ¥ore PEG

molexm;ﬂ‘qswgmre@speaalljopreﬁamﬂ&nﬂﬂdﬂﬁermeﬁﬂmub@nbﬂr e| n for
dellvere/ of, the ]a@cﬁge to a tunmor_cel|l population. The
enZyFaatagenisty |d§° os¢Ehrreig Mmayaksodes fogvuletsdias Jippimg- t iposomes

I
e 5 SRR 2,8 i
Epstreﬁﬂgai],t Bradi Netissed. &hOUSA 8 3@81&985}9&1&%&% abnProc. Naﬂ Acad.

telns co ast the anti

s Pisth SH9810 CRBah EhS o A8 HaTs ARbhior o453 AR OPF 38731
publltlsﬁlgg bbbkl 2£ iggh ahlﬁés&ﬁ& With B g ?‘[aé&&f‘mpcfula%%n%%é/ & df& ]Bﬁﬁi in U.S.

nventldn can be constru usi ng reconni nan

Patehelbs, 0185560l | known in the art (see e g., Neuberger
et _al, Nature, 12: 604-608 (1984))
rmEmftice]eflﬁ/@ﬁefubhmsa@e&ﬁ%rlalgf'o&ﬁlieltateér@ tberﬁvemmph@@cpvaporauon

r
meﬂ%bﬁiex%l(t)l?a hgf\;f;l cro?%?)gﬂoﬁ cofnﬁgelggél " glét?)& 1%?’1?5 clh ﬂe%t%gol and PEG-
derivtizy@piysbRatelylethanolamine (PEG-PE). Liposomes are extruded through filters of
defined pore size to yield liposomes with the desired diameter. Fab' fragments of an antibody
of the present invention can be conjugated to the liposomes as described in Martin et al. J.

Biol. Chem. 257: 286-288 (1982) via a disulfide interchange reaction. A chemotherapeutic
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gl ycol (PEG, polypropylene glycol, polyoxyal kyl enes,

or copol yners of pol yethylene glycol and pol ypropyl ene
wqahkysok3zoAnt | body fragments, such as Fab', | i nRed/uSe004/027164

one or nore PEG nol ecules are an especially preferred
agegiribogtiomaiy codtainbé wiithutetht iliposonld) SeaGubigon es4/S.) N EHRBEE cer

herein al so be fornul ated as | i posones. Liposones
I”Sl‘cgéﬂt%l‘lﬁ“r@ 98%e antagoni st are prepared by nethods

pr qaingheld e Bke iR BRn ESARRE" ol bR b Boniieg fseribed
hereih areRof@emphiaéd. Pgastampld, it Wik be desifdbddtoli \;}%&)‘)6 thb/bRding affinity

Pat . Nos. 4. 485, 045 and 4, 544 545 and 7138731
and/pu pihiesbielpaiel ptowertizs of tt@gﬂiitagmlpfo Soriee acii shquenbavariadts of the

r.cul ation ti di scl osed

antefb 8Pt iy bl e it SPoRR il the antagonis

nucEfUh%[cﬁbﬁﬂy Baptide@yhtB¥as. SSuddRAKBENRARS frﬁtldd%nfoﬁr%kﬂﬁﬂlevﬂélalons
i 'd conposition conprising phosphatidyl chol

frong, hl@{i};g up_sp@]on&ndo PRZdiesubstitutiomsdf, residues within the amino acid sequences

of U PR ADHP PP ey el OB Puert B SO BT Beiongs prde tp amive at
the fihd) @SSt Mdvﬁﬁédnﬁaﬁﬁé ﬁﬁﬁ@ogétﬁfff?%&rsessgﬁlﬂe dE§1ﬁQ'EﬁQfa§teﬂ§ ics. The

an antlbody of the present invention can be conjugate
ammcoacnﬁ ehangpmdmm@y aedwstiritséadional pvbedssas of thesdntagdnist, such as

257:..286-.288 via a disulfide
chargia e ATE oSO ot R e R et | cagent 1's
t I
0P R BEPAS AL T 08 RS0 BT o

are pxaferred maomummmemm it cdléedi "elapBle sodnnmmimetagemmasis” as described

vy RGBS AL P 5L IBRETSH0) B R GER 55 o

resuﬁie@ Ql‘erlgerﬁifffeﬂ Ly cﬁﬁgéﬂesﬁﬁ&%cf? h@ﬁ@géégahlspl;y@ %? tgjl\.ﬁ $n@teplaced

t he ant agonl st. "Am no acid sequence varl an

. by aauﬁufa@}c@m insgatiaeky ghregod laemhdagmd ooso gredérably afrirepiripatyalanine) to

e C nges. i nt ant a i st nucl ei aci d
attedh i, Héiaction 6L BHimint 8 ds Wi R PRG: hose et @r«%@s
demBﬁHtraﬁﬁé PRIcBondl 8ERLHRRS0 ftﬁé’éﬁb stﬁﬁ@élﬁrthérﬂac‘r@ rrét?l ; nﬁ%&ucmg further

and/ or substitutions of, residues wthin the a
or othei Whrktyws e der, tfe Sﬂheoﬁubstgutnmrst Thunwhie thei sitatforantroducing an

sty 3§ 6 RETIPOHER PeSRErPUER, th Rl RRHTion@er f4ed not be
predeRAMNEHCFoRABRRES eéaﬁamﬁemérﬁ)%&wcﬁ%trﬁﬁeaﬁés S ggggfsﬁe, ala

am no aci d changés al so may al ter post- tran ati
scanping e s&wdsmhutagmequmdustbd atsthe barget cothangi regiohhad the expressed

t | at t A ful
antaf i i B geieened DRIRASTR B n 1 oo dues o
r eginQns aQll s&déiﬁn@é%@&ﬁ&'lssﬁmlhﬁ?amﬁfo aR/6F Gl &1 AR ASons

for nutagenesis iIs cal ani ne scanni ng
rangingtia fpmgdsiret ons rebédentd pelypaptides onitaighgm lamdrdédrinsore residues, as
Science, 244:1081-1085 (1989). Here, a residue or
well 35 BiigsEueRsegsartionsql ‘HrnéUIPH]@r?FPP? a¢id residpes. Iypmnespl
tennfn%ﬂngéiﬁ%nssi'ﬁ@fﬂldéﬁn I gorStRritH UroN-tbffinal 3G Bl re 8B or the

replaced
antagonist fused to a cytotoxic polypeptide. Other insertional variants of the antagonist

molecule include the fusion to the N— or C-terminus of the antagonist of an enzyme, or a

polypeptide which increases the serum half-life of the antagonist.
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by a neutral or negatively charged am no acid (nost
preferably al anine or polyalanine) to affect the

wonv@riaseon of the amino acids with antigen. PODAS2004/027164
am no acid | ocations denonstrating functional

sensidihetipé df@atiftR i$ P shidoUcl OftBshitheoh drfant. eThade&afnts have at
i ntroducing further or other variants at, or for, the

least pnecamind asidyetiduainitomantTgamdst moh¢dule neplacest hyedifigrent residue. The sites

of eiPishPre fsaun fttnal e SR SlisdPsldnuggme
hyp&QkridiEe RERRASIWRA FRNBEratiols afedtlofieniplatdd) aC ¥R rali®e substitutions

performance of a nmutation at a given site, ala
are shomrinigbler! yrwetithnheadiag of fuetoried sdshititions'd Ihsudhrsgbstitutions

arget codon. or .region and the express ant agoni st
resulffh AR Biclbsitl Reiving Menieora SO B LU EPTS Jenomiied
"ex MPIEySROURRERs BSEIHIE PNG ds Fehid Qe @PbBPbelBRTh Peference to amino acid
car boxyl -termnal fusions ranging in length fromone

classessindy be introdotedpedtthepoduansaeeiedg a hundred or nore
residues, as well as intrasequence insertions of
single or nultiple am no acid residues. Exanpl es of
termnal insertions include agagpt@goni st with an
Nterm nal nethionyl residue or the antagonist fused

to A oxfi ¢ pol ypept iEs{ er insqgrtional vagl

of ﬁ]rgé[lg%{ agoni st nol ecu gmlpgcl ude thg fusion t?l{eﬁ%trgd
N- ®esiduker nf nus of thesubstifgivnisst of |an enzynmeSultit@ions
potypeptidewhich—creases ttre—serumphat =t feof —the
ant &datdlst . Anot hervallpe ilsf vari ant is |an anmivab aci d
Substiturion varigni. TNese variants Have at T east one
am A828R) d rlesi dudY$BILHER ant agoni st nol ecull¥ r epl aced

by different| resi dlfe_. .The ii t.es of gregatest i nterest
' i onalgﬂ’lhl%gagpf & &t ant | bhody agoni st s

i ncl he lhypervari.ahl e regi ons, but] FR alj.erati ons
APTD) )e/p"p' a@g’uﬁHConsegvat Hve—sybsti tatlfons are
shg\@ysi(o) Ta l? 1 updella t he headi ng of |"pref gered

Pl L£ 1 ) otk Lk e
SoUUSTT UTUTTUTIS . 1 SULITT SUUSLTUULT UTNIS jIrcaurt 111 a

chaie (Qn bijol ogi cah; glotivity, then nmgre subsianti al
changes, denom nated ~exenplary substijtutions  1n
Tabl uﬂ?) ornlas f urdSBegindescri bed bel oW i n r &Rrence to

am id cll asses, nmay be introduced|and the products
Scr gﬂ}ﬁgﬁ) Talbl e 1l a@j‘i ginal Exenplary Rrefer P‘Ead Resi due
Subst:i et | ons Subsy it 4t a (A val; ley.,ile val

Argig\l%@; giln; acﬁd%hyéih’&ggfsa{%ﬁ gl(n? hils; a.s.%fil_y_g,_a.r_g,____
ginpesp (D) |9l u; gam <@lunéysla(C) ser; (ala ses

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
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A@n (Q asn; glu asn Qu (E) asp; gin asp Ay (G ala
ala Hs (H asn; gin; lys; arg arg e (lI) leu; val;
waorbgs/asm2 | eu phe; norl eucine Leu (L) norl eucPaeusedoan27164
vaI ile met; ala; phe Lys (K) arg; gin; asn arg Mt
phe; iTe Teu Phe (F) Teu; vall; ile; ala; tyr
tyr TﬂiféT)( Al a alS¥ Ser (S) thr thrThr (T) S8 ser Trp

\Aﬁf!iw)plle tyr tylyrng) trp; phe; tHr; sermphe Val
| - 1

| eu leu ala: norlducine

Sub pyy al prodi fl@ipthg-%rlsg t he bi ol dqqgi cal 1p,ﬂgopertl es

ni-st- aceonp! -shed hu selec

subsxan(u}i onfs thatﬂegluéuf ﬁ{etsp}gnl fi cant [ly in tlael r

ef fect on i ntai ning (a) the structurje of the

pol ypept i dmalbackbcﬁi@ nofegdiee ar ea of tHe substitution,
for exanple, as a sheet or helical confornmation, (b)
the charge or hydrophobicity of the nolecule at the
t ars%ggtﬁﬁﬂilal %&oé%caﬁﬁ%s 1?12@6 gl% @gafl 8}0 %rtise'a th%ha?]cagrmlst are

acccﬁﬁ}ﬁﬁﬂe@’ﬂy SHEaTRAR sEbsHieutina ikt IR 81dhifRSntly {nltheir effect on maintaining
ydrophobi c: norl eucine, net, ala, val, leu, ile;

(a) th@ a‘tw@nrewf: theapstypeptide 'wkboryem the gyea of tap salkstigntion, fos ;(gxe)lmple asa
shee?ﬁ) {161 % odlgér(%rleatlgﬁ S(:B?] th%lrclﬂtér ? hg(ﬁr\l)s g?b151%f ot(tf?g mo CFCI(I%)a% the target

site, 0t @EMBhé Bulklofthe idd chah eNathiRly Gonginy &Isidﬂ@s are d1v1ded into groups
'substitutions will entail exchangi ng a nenber of one

basegfon qeayypor sideshajn properties:

(1) hydrophobic: norleucine, met, ala, val, leu, ile;

(2) neutral hydrophilic: cys, ser, thr;

(3) acidic: asp, glu;

(4) basic: asn, gln, his, lys, arg;

(5) residues 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

antibody variants thus generated are displayed in a monovalent fashion from filamentous
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for another class. Any cysteine residue not involved
in mai ntaining the proper conformation of the
wanv@gesiost al so may be substituted, general | yP@Iris2004/027164
serine, to inprove the oxidative stability of the
pha eﬁ"ﬁélleﬁa@ﬁgm% RVi8Ble Jﬁ@ﬂ‘ﬁct 6f RFiS| Ja0kdded within each particle. The
nversely, cysteine bon may be "added to the
phagetiaplepédsvartaotsi anpthen ecrletrgcdsfblaﬂhﬁilr biotogipa raciivitp (algl binding affinity) as

B
alardPR b it bRy éaﬁ'ﬂe PeB¥RhMES 13&1?1?#/ hgﬁgr{/d}ﬁbfér}@gleﬁ residues

nmore hyp rvarla e region residues o ar ent
conmbutmg) signifiCemiy tal dnjigert hiadings Wltermagvelgy drdn md&}lonailye tttneay be

bengifegpies o %q%?r%?t%&%”@@f@ ol G355 aabP DGPMPLIA R G contact
pOlIﬁpﬁﬁwglé}Ethg%ﬂﬁﬁ d ot &P@ﬂh%ﬁﬁta& s1fil9és 28 Ql%fégﬁ%?ﬁ(}‘% residues are

suc stitufiona |ants is affinity matu
candidategfop Isamumoeuﬂca)rdm@rto did tgchnsaqies ehalboiayqaldfevean | @tesuch variants
region sites (e.g. 6-7 sites) are mytated tQ generate

are gqneratiss dhanagekof; Waaefﬁ b%%wbieeteﬂéﬂ gergenipg atdespiied heggin and antibodies
. i t r

iR AT B PR S el B el Bt

devélupinerts to the gene |11 product of M 3 packaged

WI t hi n each particle. The phage-di spl ayed variants are
atleer dnee Ao pgid variggt elf ﬁlg.aeéagowét jltgry the pggpal glycosylation
patt@rlg g'ttﬂ%/n%c%)'n&lt %Ch tyegg \ﬁiacpf(% &%@%%en&srﬁétg?ﬁbgﬁydrate moieties
fouridiglithe srathgomist, Aldatiadéing oasof Myrdglyagelhtsn sitahatage not present in
performed to identify hypervariable region residues
the HagoPisHut i ng significantly to antigen binding.
Al t {
be n(g &1#8{1 bf g&?%ﬂl&@%ﬂ é z{f%l é1t¥1{3rr IHCI%r{i?% ogﬁ-l% ed. N-linked refers
to tt&aﬁtﬂaﬂﬁﬁcrﬁ@ﬁl’@ld@bdh@ﬂﬂiteﬁﬁoib@ to diendidé yhaioof aﬁztspmgiﬂb $esidue. The
bet ween t he antlbodé}and antigen.  Such contact
tripopéigle geIsNeRs ASPREREAD S IoRge pad apataginer¥- ﬂérﬁﬁ’éllin@a‘l’léf‘ée Kdﬁ any amino
0
aci e%g‘gtﬁ&&&tgre%ec g%?l an%ghél}fcgg gog%g%ﬂ#?ﬁ% a%'lt pane Cof

carbolydraRtrsoiety to thy piragint eids cheaNThgs, dlse plesmict beelthireoLihBse
and anti bodies wth superior properties in one or nore

tripepiide vegvenegs da ¢ polypgpiile cseatesaraderttigh glypsylpdion site. O-linked
glyc%?#gtkoqp Setrll§ ta tﬁg Qﬁzﬂ: eh/ &eon%fof ‘rf)ﬂg a@‘N— ce a%a%[bts?liﬂ ne Eﬁactose or

agoni e ori gi nal cosyla

xyld3t td myc&tam@ﬁﬁb atid, rSuaI@oﬂ]hﬁ@ny Mnb e ﬂitétﬁﬁnd;i eltmugmg one
or nore carbohydr ate noieties found in the ant agoni st ,
hydeprsiprotine erip hydienplysine mey alsgbpaseds| ation sites that are

not e h 0

0ol lAc%rlt?c{ 5(;%( e&lﬂ/&)& f;%r?%la Igcilﬁleesaim%g%l 1? %Xﬁ%gie%ﬂy %&eomrmlslaed by

altefthg the &ﬁﬂnd &di@ k&quichcd dueh aiat RCBARIS 0ak of hereal the Bysliealescribed
nmoi ety to the side chain of an asparagine residue. The

tripgptiidg e@qﬁenees St iNeHaleas! W@@Qm@wﬁ& sHiq disradied may also be made by

the S0 acgfI or su Stlﬁl{lgl’(l) QI ,no%b o\erqn%Eree setine or ﬁlrgomne A8idues to the sequence of
the original antagonist (for O-linked glycosylation sites).

Where the antibody comprises an Fc region, the carbohydrate attached thereto may be
altered. For example, antibodies with a mature carbohydrate structure which lacks fucose

attached to an Fc region of the antibody are described in US Pat Appl No US 2003/0157108
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acid except proline, are the recognition sequences for

enzymatic attachnent of the carbohydrate noiety to the
wagp@riasione si de chain. Thus, the presence of ecrhseooan27164

these tripeptide sequences in a polypeptide creates a

Al, @’%S%‘U AntBod e SHihad meébuﬁgwace@lgm%g%ﬁmgé MO X bl tBE carbohydrate

refers to the attachnent 6f one of the sugars
attatibed¢e yh fa regisrosiht aetibagalascietseiced in WO GEe 1838 alean-Mairet ez al,

and 18 P DS VB Pl eSSt (st gaelidssidue in
the Ql?%o‘éé&ﬂan&dﬁfakh&ﬂo% 124588 )Sfﬂfe'aﬁﬁbi(hﬁ £ r%y%ﬂ%@ﬁl WO097/30087,

agoni st I's conveni ent acco tering
Patdl kealarSieaalsg WIOSE G M@aﬁu 8h and zW Ob9/22 36 Raps ON@noerning

) f th b d bed. t tid f
aniiRg R S SRt o A PEL o LT SR e o HEtogn may  al So
be \Ri&: dd tn{bqect%ﬁéi etnb&ﬁné’ gmln% (jl R aﬁéﬁcg Lh OBt DYF the A Bdnist are

nore serine or reoni ne- resi to the sequence o

prepiahe] tord girleat ofanéthgdiiumiwn(ihahe 43t.| Thdse thaghodsasgtidd, boinare not limited
sites), Were the anti body co rises an Fc region, the

to, @(&atymw%mﬂ@ﬁgaltsgmdmh% F@@@ ailéogpwgamlmbwd sequence

Vangﬁg)[ﬁtp‘g?pg?ﬁmﬁ &‘%dqn%g%\él%&ld@ nﬁ@ﬁé{&?@g‘%{}p ‘3&%&5&) ﬁuta%enle%lﬁ, PCR

ucose atta to an

mut@fentiis, aad chdsoity matagenkaioofiahedrlienpldfarded tvadmplor hl@ohJSranant version
2003/ 0157108Al, Presta, L. Antibodies with a bisecting
%E%P?ﬁ@lucosan1ne (G cNAc) in the carbohydrate

?t T er e gg 11%9\%& g? gl?fygg%éﬁt%% lﬂf‘st {I:hregl?\%él%l@'gl%llth re%)eﬁ}éo effector

fundtidheag. dNQis 16 el c & Brti gehhiependeht @ll-mékﬁﬁﬁeﬂ) ogbtesicity {ADEC) and/or
| east qne galactose residue in the ollgosaccharlde

comp{enEak depepdeny gyiotoxiel (6P rofithganipgonkibd Y higmeay kenshicxgd by

intr«%d&g?@%o%.%? 92%% a%?/cﬁ%lggﬁtgﬁé?Qn a@lP%% %@?é}r?%%@%dy antagonist.

Altéiﬁdtivb@djraadwohﬂl}a kya¢iadresaiubGhydy be ﬁltﬂidhaﬁthadhé Bc tdgion, thereby
glon thereof. Nucleic acid nol ecul es encodi

allogzm cEain @@&ﬁéﬁb@%@mﬂﬂ@né@sw@% nTla@%qwgdlmawg antibody thus
gen%%i%ﬁ %{a&g}a r?(l)g% ﬁl (ﬁgza{f@rg Ehg)qg%ﬂtﬁp m IJtlgcgfe%E%d QBﬁlplement—

medigted &dli lﬁlllnfgrdﬁmaﬁnblaiybkl@bn(&(ﬂuwlﬁle(rIcytotd)&mqe(s’ﬂ)@di) See Caron et al.,
nat ur al qu occurring am no acid segllrjlence vari an

J. By My 5G9 1bh 981(1 o0 aedl Sbencacs e draad. { 41:2918- 3007 (1992).
o 5l SR L BSREA s B I AOSENS Ayt i

hetefobificti@ial afobs-Uskes andaatribdden aVbla0a o, S(I’ancb;t Reévayrdhe3: 2560 2565
desirable to nodify the antagoni st of the inventjon
(199t Altemghirely, anpngibpéy:easrberapginerisa Whécfgh s¢lyabic gegions and may

AR Sy SPRERENESRS aEEA BT CHSLON A ot ans-
CarRbr Dhg PEI@HPDISD30 (11i89). TAYOD@ 420 1Y (e'v@da DY) desdrites u@mbwhes with
one or nore amno acid substitutions in an Fc regio

impesfved ARGE fistipn dhthegoesente of}qup@p@ﬁiaptgépgllsowhere the ant1bodles
coni%%ge %E%Za&dy S;lebgt%/tﬁ%é?résrblllel the® é r%%%%%l)lergafy be introduced in

Antibodies with altered C1q binding and/or complement dependent cytotoxicity (CDC)
are described in W099/51642, US Patent No. 6,194,551B1, US Patent No. 6,242,195B1, US
Patent No. 6,528,624B1 and US Patent No. 6,538,124 (Idusogie ef al.). The antibodies
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allowi ng interchain disulfide bond formation in this

regi on. The honodi neric anti body thus generated nay
woaavs/msgpeoved i nternalization capability and/ 8BCT/US2004/027164

i ncreased conpl enentnedi ated cell killing and

co b b evirdeRena®blituGeh hbrt orGydre boXh&iotatid peHans 296322, 326,
ron et al, J. Exp Med. 176:1191-1195 (1992) and

327k 843, 383 apd/or APdiabthe Fraegion therado2 (1992) .
Homodi neri ¢, ant i bqdi i.t.h enhanced anti-tunor
nct e Srieg sl e S5 he o RRRE Cne ey dtsifnae esalyees
e LT3, oSSR e By FARGR s destd

US Batenb #30,2%h firexemglen e wsdd Waieit tedsrm (sl vage recegioohimding

cpi{ R A A B IoP U REt e B B0 B AR TeEhnEGe 15Gs, or
IeGDHE iPR3pERibte Bl %icdali ﬁg ) viv%%%ﬁi%%é%g &g Eht%ﬁ%@' méledule.

escri bes antibodi es w I mpr nin
Antthodiep mathembsitutiodsuman Fefrégan thereo€ hhdincrdasadesettne half-lives are also

ant i bodi rise am no acid substitutions in the Fc
dew@@%%%ﬁ@/w (kfﬁsfabgdi es with altered Cl g binding

an t i1Gi . . c .

o SRR SAREEN B BB ] el g inding
sitePatalsb chiotemip] a2t IDABPIn NS TRER0000085 8 76A b MBilk2 4Bkl )and

US Patent No. 6,538, 124 (ldusogie et al). The
antiVbodiFharmaseutical Earmulationscid substitution at one

or . : v .
3o Tfpse SERIRAE 6t AESIOLARTe Bllin deraqielidiite prosent
invéntion egs@ejidnal e storagedlyfmikideeanaintdgbristidvagoihi Sesiredriegree of purity
..may_incarporate a sal vage receptor hinding epitope
with ?Rt@nﬁh@aaﬁm@mﬁﬂyta%%%& FHTIPRS, GFIAPRIP %%@Jalﬁzeag; E%ewzzygton’s
C Ll ' A o .
PARFREH I SRR L3, R TSI Profliia
fornebticap @t aqeioas soltoran Axpeptalple carietsh exdisieite girGmbilizetsare nontoxic
| gG nol ecule (e.g., 19gG, 19gG, 1gG, or 1gG) that is
to recienih 8 the dosages gndorerntil oy anplayed: gorl wsludabuEpms spel &
h e . . . Lo .
phofhalc] BBl EE B dRL R0 St AR | R A
methibging] eseteswes @ach ago A0y 1dRARyIhENzgBArAmohiun chloride;
i neered_anti bodies with_ three or nore (preferabl

E
hequg%hwmﬁéiqr@ﬁabenaﬁl@@i@m Pilorirlen Bengethenivay ehlaride phenal, butyl or
l : Ller . o
v 150 By SRS 30 DORARE, S i

cyclbhexamblasipentandif add@-asdollg ow gotecule tveight desahataatfit 10 residues)
with the P[esent i nvention are prepared for storage by
(5

polyipeitidss; RIAtCHS: 8158 AP STUMAIR RN eelatine oF freauaeglpladings hydrophilic
pos B oy OB AL BRPETERL SO e AGERELA S prine,

histidhe({ afiend, bEBkinSChemaaschhftlés, @dhéchandesafl othék cafibhydrates
- .(1980)), in the form of Iyth_i lized formul ati ons or
inclygjng slysossomaenasp.or daxisias dhslasing geentesush ap RO T SHeys seh as

sucrgge?g{alnhi%cﬁ,r fetildte O Qgr f%ci)l(,; salt-forming counter-ions such as sodium; metal
complexes (e.g. Zn-protein complexes); and/or non-ionic surfactants such as TWEENT™,
PLURONICS™ or polyethylene glycol (PEG).

Exemplary anti-CD20 antibody formulations are described in W098/56418, expressly

incorporated herein by reference. This publication describes a liquid multidose formulation
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to recipients at the dosages and concentrations

enpl oyed, and include buffers such as phosphate,
woi2005a08302 and ot her organi ¢ aci ds; anti oxi dant BCT/US2004/027164

i ncluding ascorbic acid and nethionine; preservatives

com%ﬁblfﬁ B 40Sn R ASKRLYhAH, %W'a@&%{ismﬁb%s%hd) 9% ¥izyl alcohol,
exanet hon| um chl ori de: benzal koni um chl ori d

0.029e pekysdrbatic Ghat HHSEQ thet hashenbiimutmshylf lide oﬁamzxphrs storage at 2-8°C.

Anclhet gD BB PER Y RS e B HSPIRY in 9.0 me/mL.

SOdl%n’p(ﬁﬂ](Slgdp b 353mT} GRS J:ﬁratel (ﬁﬂ‘&(fr@t'e & i mlll‘ﬁbl%grb&tls %@ Sand Sterile

t han residues) polypeptides; proteins, “such
Watsefon dnjedtizmypH,6. gel at in, or imunoglobulins;
hydrophi li ¢ polyners suc ol yvi nyl yrrolldone
%’85@%‘ °§E}E tigs a?*@Hrf “EFWP%?ﬁuﬁé mg%%%ﬂlaa Affelescribed in US
s Fhlel 9, Pt
Pat ﬁ%’s%%%. 50 BB TPARRARALAR Y8 Reconsciucd with o
suitableldibssmit tmza]mgh $>eqtem rconk@xtratiors andcthe retohstguiad éasrtmﬂeﬁumhnay be
as EDTA; sugars _such as sucro§ , mannitol, trehal ose
a m&ffls@@fiﬁl-ﬂt"&taneg‘éill’ torthe mammal dp Re dcated Asteuch as sodi um

et GARAIORdif nglg L uco&ﬁ&ﬁr?ﬁg‘éﬁ?@ Ln)gr‘é(g&)\/'e c@ﬁgéﬁ{d as necessary

non-1oni c surfactant

for tRe pr@GhIES{rndigadon bﬂhg atdtyd, gnefegblycthbse WG ompeRplasyr yctivities that

anti-CD20 anti bod forrrul ations are descrijbed in
do W/essgkm@ffecg% o , éttrg@y bredesirablgyjo further provide a
B oS B ol S5 B o

whidbadd actcalle sudit3 dytlosmirial araa,anfibQdp theytiyds ’Hbﬂﬁhé)g one which
0. Z%fol ysorbate 20 at pH 5.0 that has a mninu

bindg A FiA-1). | Fhe qffectlvﬁ)a@@g){t ef §qcélr(5]§eé‘ agents degend\pry fh@e'qmount of antagonist
pres@ﬁ]ctlh ;E(I‘I%gm{ﬂgﬁ 61@& n&??‘rﬁp Cfﬂ% rgnf glg%rg%f(gﬂ{éa%ﬁe}gl mﬁr factors

discewdd uiovel mhaieeard ebnetlBtised th fhmgélﬁé dpsﬂgy§ﬂfd3@iﬂe a@Qini@fation routes
Sterile Water for Injectian, Lyophi li zed

as u$eérh?mnahqf@fﬁ§r aerays o | &y 9L G196 m%a@r%@mlﬁm depegesn

TSR L B A Ao NG ) o e,

by coadetvasios tichaigles ¢titlyusmtfatial golthedzapivn] for Bxample,
concentration and the reconstituted fornulation may be
hydrgyppeihylceldasesrigelatinmeisipsppsules apA @olyamaiiylmsthyeylate

mlclloﬁﬁﬁhﬁ:g %%Jegﬁ d-ﬂ? goﬁo% élecfﬂf n_gﬁséfﬁfg eﬂrﬁ e li ypo],_somes

one aCtI neces

albubri® nf@bipherds Amidrédhhel sibhQ lﬁaﬁlﬁpﬂ@cleﬁ aad ﬁ&?hoc?ﬂb’s&fe@)’ @hhy
those with conpl enentary activities that not
macgpgisiensy Sieh tnchniguesproflivelosediprReanston'e Phptmargytiesd Sciences 16th

edltlgﬁsb§o§bAeE&g éé‘b@t her provide a cytotoxic agent,

'enot her ap agent, cytokine or inmunosuppressive

agsuitained-geleaxs @re\pﬁtaﬁbnmhﬁbeﬁreﬁa&al Saitalsel @ituﬁpies of sustamed-
cycl osporin_or an anti bodi;:em at binds T cells, e.
releasp propptatianhingide pepppymeatleanatfipescatisplid hﬁdfgphom p@mﬁrs

ot her.,, agent e t he a upt of ni, st
conta1mn§eth? antag rﬁsq \?ﬁ’ Igﬁm ﬁ—tlces gre IP yp eof 5 ap&I %g(b é? &g films, or
1016b@5§ﬁ1@§ r E%mf;lé@@it filfained 28dagetrh&ficdsafélQdSpolyesters, hydrogels (for
example, poly(2-hydroxyethyl-methacrylate), or poly(vinylalcohol)), polylactides (U.S. Pat.

No. 3,773,919), copolymers of L-glutamic acid and vy ethyl-L-glutamate, non-degradable
ethylene-vinyl acetate, degradable lactic acid-glycolic acid copolymers such as the LUPRON
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di scussed above. These are generally used in the sane

dosages and with adm nistration routes as used
woeomsinkst ore or about from1l to 99% of the heperaSeora 027164

enpl oyed dosages. The active ingredients may al so be
DEROTTa@Retable niicfsplsasidng®sat eflastiohcid-glycelicagid eopddymer and

coacervation techniques or by interfacial

1611P{§®1I1<§Pr?§¢1iateé>tandm013f-@r( &Moé}’ Ww@rret hyl cel | ul ose or

5 fé‘ﬁ’%?}%tg‘gl%%gég 5t dt’(]a{',éﬁ ‘9’0 %(dnnglcgg ﬁ glltuhtga(r:eyu Ség‘hg.) This is readily

accdiﬁtbltstisct Yy SNSHRABhOLEN steiRMHraion maasemes, al bunin
m crospheres, m croenul sions, nano-particles and

naﬁbcapétneeayenﬂwnhthmén@gﬁmsél ons. Such techni ques
di scl osed i,n Rem al .Sci ence

ot Pre BT B R orapy RO R HGER g aF Begusts that bind

to OI20P AR SRS cdBMaf iR iERpdEiBodSihat BIRHECE2ONPL EitBfimab or
sust ai nedr el ease preparations i ncl ude.sem per neabl e

hummaized 2HS . dﬂlesu.ltib Qﬂyhsldsr lopdoiptast @mibpdﬁ psar arthedpifiagmente
ant tric are in form of sh ed ..
o PORBLR if dfordery R it AR wveis
(1ncﬁidl§ﬂ§ihﬁ§}j Hy2biaase dﬂ@és% Iof @ﬁade@%ﬁlﬂ%lﬁ@io&?sé&ﬁa? Behcet’s disease,
hydrogel's (for éxanple

ocukaohgy@@hd:ryaj gmxfyset)watr pm‘tph@[(y Iaattog)u;num: retinopathy, onchocerciasis,
ot B S BB 8 e, S men o
WeSdnby s FllanGioﬁ'ﬁa%@st 8joddls %%oﬁﬂﬁgﬁt?one H&’eln%ﬁﬁt a‘éédwe{ted retinopathy,

acet a degradab e lactic acid-glycolic acid
andoo pmic;mmssmstud hetawpathe C&éﬂémd[lﬁl@@i'a(rmn)tl(trea;@dtea@n avill not be

suffm ?r9xﬁté3r 2:%]&%? O%{e?g/] 3&6 lg%%{.t%a( éljea egﬁgre)f w11 usu%ﬁiy %isplay one or
moxggt/%aggﬁr{s of es BELRXNRH by blubre@Gisthn, PHIB, feah&Mleat i ONs to

for in vivo adm ni strati on nust be sterile.
Thils one embadiitient altbe iplentidrs thdoyparhiniat Isairo@o;ntg*mm%lhbodles that bind
[ tr.ation Tre

sterile f b t th th
to o aFR 1t a5y B RUBHHTHLOnRIPR S pedpygp may be
sub@ﬁt‘gh Wa ?fo%ﬁ{)gﬁ:rzﬁs b RGteANA9 ARbaltiHolRA whir8 %etrﬁa@%por patient

preferred ant gonist Is an anti body that binds
w1tt£mms1t1m 1gsulRint suxh mabssay istanmadidatedo2Hgrap¥ e desatibéxblagrein.  In some

e an i tact anti body. or. an anti body fragne
casqey See BT BES 46y P B IBa%ies BB “HAFs LR Aesent n or
armmhtthéé Aleldclvibleqd gt Mitodh¥Bbliks aédlﬁk‘f 'sllf@étﬂgmiﬁdlé ﬂlﬁhe including

yr 0| eye di sease“or &raves' ophthal mol ogy, ocul ar
extrBekclat musdes) eydie presehiin thy/est Whrdlm@rlm/daect@msluga prognostic
., aut ol mmu etino onchocer ci asi s,

enphi goi
assdy p @@Pg%t‘ﬁ’? 0r addiaPlly &he pagien {3@% o gy C@gﬁ’i‘myg eposited in the
eye 8?% ?ﬂ?n%; sten}iS dis@Ed é)"i’(SceM1 VIR TBIRY1i8 hri MY BBSY rhSumatoid arthritis

tosis, S ogren s eye conplication, nelanona
vasaisiocThs pﬂaser&ttm\rmpam fyrtheacuht@npletan deltectas@the pesercte of such immune

coeh b e o BT T i o v

tr eﬁlte%grdf)%&ﬁbﬂ cX‘antsﬂiE hﬁ?hlllth&iﬁs? RitAh BAs B'a CD20 antigen will be
formulated, dosed, and administered in a fashion consistent with good medical practice.
Factors for consideration in this context include the particular disease or disorder being
treated, the particular mammal being treated, the clinical condition of the individual patient,

the cause of the disease or disorder, the site of delivery of the agent, the method of
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nore synptons of eye disease, such as blurred vision,
pai n, redness etc. In one enbodi nent of the invention,

woheosmasaorl i s produci ng aut oanti bodi es that bPa@/uS2004/027164
one or nore self antigens, including antigen(s)

admidiiSiEidh, 1he stiRuBNE of Ad@inI¥aand, af@ytheefastddd RiedvathotBedcal
prognosti c assay to detect such aut oanti bodi es, where

practitieneraniFha¢ eifectivarimennt ofithhaniagesist tq beadmsisistered wilkbe poverned by
%%gx Is a candidate for therapy as descri bed
Sudh@?@% A% some cases, such as nyasthenia gravis,
autpantdnend| Rﬁﬁ)oﬁ%h NAL eASHVE 8RR UMY G e ALt8cdMi S 88RniétBred
or around the eye and el sewhere (e.g. autoanti bodi es
pareatpaallysper gk \eﬂ]a‘tbe muh@faagd: p&ahoet 20mg/mido apue ﬂOﬂ)@Omsgﬂhza pf patient

scl es) e ent in_the eye, which may
bod%ym%@am% gfag &V de%agl regipeny ﬁ)aemte(élayﬁbwes include
bl I e
375 gﬁ%y tge]gyl n t Qﬁ% gza(g%t Ollr;rtaé!yg]tl a%n%sl ETH &% S%agﬁsmt1bodles o

antmrdycfmenstadhnﬂste&{d tepichlilﬁ el amymgirépwcm Jileienas ot ﬁ)r intraorbital or
arthritis vasculi i/a(r; The present invention furthe
perigy @ﬁ%ﬁl@y%% ¥eng ﬁ@sagwrﬁ%@é BROge dFon gyt Orh e about 100 mg,
I t
e.g. Elgve Elgejo% gﬁi'paggsalgtg?to @?nbgo Bl 13&5110\@‘1%#11%% Pg&g;agdép twice a day,
or mlné ﬂbqwnﬂjﬂ.SdelQnﬁa&Hﬁ%alamﬁmt@\etrealllllhjlecthﬁl tlogein &Ie&dnge from about
dosed, and adm nistered in a fashi on consistent with

0.01¢8 gRovrd GBI PraeEely Bdhe rage Bpm abort &b akas dmngarg gpntemplated.
t hi A3 rfé)?&lt ag))éltv%'ﬂagelégre tﬁg@ce%l%gésttécﬂﬁx@& téjbiseﬁﬁa:ﬁ%r)afﬁ %re su‘tél ect to a great

di sor g treate artieul

dealtof dadrgantit Bcietiomi The keofactot irmle@fmg heapproprvdtel déde and scheduling
patient, the cause qf the disease or_ disorder, the
is thgpgsult @bfaaeqdp geingicgted gheven Jion exareple, Tielatiiely higher doses may be needed

1mt1gl§13§ﬂo t A Pg&*t%@onén E&{@cﬁwd £ f ’I%d&gtﬁb%e( I%E)étoe ac1ous

ctors dica “practitioners
resultf, fdepéridue @b diseade dridésoader,aphe antsgoria ideinricdisdred ﬁsﬁdﬂ@:ﬁ: to the first
Wi, || be governed by such considerations. As a general

signpfiagesisy fpsarapere OB PeEIENSofdho disease pr ﬁﬁ@rdﬁh@%mﬁhb& or during
1y per dose will be in the
rmnﬁgﬁhghﬁ ggggﬁggggﬁgﬁﬁfz to about 10, 000ng/ m 2. of

patI]he ahtapadst,is Bymidikeered byramyesuitablegesns, €l 0fing hyrchdéral, intravitreal,
dosage .regi mens for intact antibodi es include 375ng/ nP
mtr%@ﬁqay lséra@rblra@ww;@czla( dopicelrie.gayig eye diqns epyphthglmic ointment),

subogtga% us, trageg{t? 19?&&1%019&&%6}%&&983/%1‘[ /(%qgﬁﬁgscional administration.

Pare@tcrd! MfEfitions mbluﬁe Iinttdiﬁdsatﬂarb ﬁrttﬁlveﬁusplﬁfrhﬂ*t@ﬁu |1ﬂf fpentoneal or
|nject|on exenpl ary dosages are in the range
subcgtsgeeusad g@@s‘qrzglogb athegl sgningstrgtion is a@qq»g:optm@@atpql o addition, the

antag&%ﬁ? %s%utgftﬁy gg %Hltnu‘iligcgi%d bglg{llsle ?ﬁ:ﬁlg a‘QRh d?ccim(i) C}Sﬁ of the

nore rac

anta@énidt/PrRRiribl tle do@ing(ii &i96n belig&siohs) nﬁdbﬁpfe@é}@lﬁyﬁﬂtw%nous injections,
about 0.01 to about 10 ngy, preferably 1n the range

orlead@mlaB@dtmerarov@dﬁ@@y@ 1 rTg, are contenpl ated. As

ed_abo howe th es
anPgoRy A iR Bt SHAER R AERETHS ipuriprrapcuti
gen@d semehéRPBpreddite keyitsfAatop bytbﬁlnéﬁbvﬁﬁtth@ﬂlt@g@)nm&&h' &bfexample,
dose and schedullng
the CD20 antagonist may be combined with glucorticoids/prednisone/methylprednisone
(glucocortocoids), intravenous immunoglobulin (gamma globulin), telecobalthotherapy,

plasmapheresis, levothyroxine, cyclosporin A, somatastatin analogues, cytokine antagonists,
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is the result obtained, as indicated above. For
exanple, relatively higher doses may be needed
wonbdsiiasdoy for the treatnment of ongoi ng and acBC®US2004/027164
di seases. To obtain the nost efficacious results,
ant RO rpuhipll SRS el IOk Rgent (e M AaAOLE
cyclaphesphanide, azaﬁnomﬁmb roglpicd ralﬁoﬁltrepyj |0$lﬁm de@mptesmnd gahabilitative
as possible or Hfrlng ren&ES| sease 0

surggrs GRARPIINgHEYR cSEFR, St AP Biompludes
| .
coang{ntrlsg% éﬁté,?%ﬁ&sse tr?% gﬂ%ﬁ%lg?&ﬁpgrgltsfg{ggé agr?%eﬁﬁbél rf&]"ilxllulatlon, and

confeRutive adnginRyreticl dpgther ordph twhateir preferatlyreete is a time period while both
subcut aneous, intraperitoneal, intrapul mnary,
(or g Btacaﬁ%%%@pts sipdianeonsly pxareibes haqlogeﬁhaﬁﬁl‘élflf&%t i on.

Pa R84 adHl ?ﬂré’c&%dt&;@t?ﬂ [&)ﬁl@@‘fé ?ﬁé r@'ﬁr:nt the present application

|ntravenous raar raperi

‘ con&ﬁﬁﬂ&é%ﬁﬁﬁﬁ@tﬂfﬁ ot Fitdpdhistrby dené trtdpgc @uch admlnlstra’uon of nucleic

admnistration is also contenplated. |In additjon, the

amdafmca@aa ithet ammpn%wtea@myméahmmhﬁ exprepsiQn TRinpuisiesng an effective
amdyy eltnoar}l‘t%go t’” %ea%r gg%ljﬂj!élgl %9%%51 gflbﬁsjﬂg% March 14, 1996

gonls refer dosing 1S

conbdthi® g&h&ﬁb@ of @Bﬁdth@ﬂ’a@ﬁlﬁd addlephtd iﬂtrﬁ@élﬁ[la@laﬁtﬂbddl&:tl ons, or
is adm nistered in or around the eye,

ad A eresare two rgqr a@pm@hﬁsd@ getiing ﬁleaglcheyct %ﬁl% iapéloaglbfﬁ%ﬁamed ina
V@C’(gﬂol]n %;??%f?]% ecilsaglte \Ext)qs ?]n SIOSHRRY & sl%é 'dgﬁve?? ﬁ'%trﬁlclew acid is

antagonls erel

injeB¢aARt&]y ftetheh2iendNisagBnitshe siRYwikee ﬁfél’mtdgﬁﬁsWs&éered For ex
gIucort|CO|ds/predn|sone/neth | predni sone

vzvo(igeraym@n;toﬂlp vedends pelly are remeredube tretaisagidob intrasdupesbintfthese isolated
cell? glfgtﬁﬁ de ceﬁ%?% dtmq &?g(fate¥he o}%&%ﬁ@ﬁ){% Fl?géﬂ}‘ or,gfor example,

SSporin

enc&ﬁéhl&ks!dﬂﬁﬂﬁﬁb@ﬂﬁ@ infenhradys lwlﬁﬁi @bahplagted into the patient (see, e.g. U.S.
i nunosuppr essi ve agents, cytotoxic agents (e.g

Patest Nows 538 ar@yisﬁt&;’plﬁ?s)p Rherodes a wbhelselmieyes a@@lkﬁbieafor

1ntrg %btggt,r?}l%[e?g %dl% le cglgl:/s?giﬁ{ gtgcfhn?g{}les @?&%ﬁ%ﬂ(ﬁ%%o% wl(lfther the

nucREUANN Sltfatfeasd irﬂ@ bhllﬁﬁéd 6EIRGAWIGS bf Adhiin tHE b1l of the intended
separate fornul ations or a single pharmaceuti cal

hosf owamauescﬁmtabln dorcthe tradder qfémalam %@i‘%lﬁlf(hm?@ﬁlﬁhﬁn eelisjapitro include

wher e [ ef
e st Hpg o prouRi ol Bt i fon s T PRI caoiom
phoBpttOgesipitatimirhdthbd, @8, ASdodEndrlP TheANBCdr $617 @ctﬂuﬁb’lidh'fvery of the gene
protei n antagonists to the patient the present

1saa¢phmmat|on contenpl at es admi ni strati on of antagonists

ene th uch. adm.ni str f . nucl e ' .
o B b e e P et S e ol B8 blnstection
w1t1?¥ﬁ’£le§e°c|t&§‘ (suBKl B Aiepb Gt Blefpes @ﬁﬁ\%%& 1 VifusaPaidho @ksodfated virus) and
ant agoni st See, for exanple 6/ 07321 publ i shed

lipidbeesd systems 686Ut bpide for hrgdmeelm@etrmfeg ehthetgeae agpyDOEMA, DOPE

o535 ol LA, bt ABAHGRC R BIE o b It

soufBRYit ebehithé t%(f‘g@{sctﬁé takdtk Cellshguchak B Bhiiodyabbdfic Kot a cell surface
vivo and ex vivo.” For in vivo delivery the nucleic

merabiade pstein or the target cell, a ligand for a receptor on the target cell, etc. Where

liposomes are employed, proteins which bind to a cell surface membrane protein associated

with endocytosis may be used for targeting and/or to facilitate uptake, e.g. capsid proteins or
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injected directly into the patient, usually at the
site where the antagonist is required. For ex vzvo
wonre@tasoe, the patient's cells are renpoved, tRET/US2004/027164
nucleic acid is introduced into these isolated cells
fragaitilts therebDEd it st aGRiticularcell ] Aitihbaies dortRofehi vidatl @idergo
. either directly or, for exanple, encapsulated w thin
inteprsdisationin el inge sndpotsinsathet thugpt iatraeadluias desalimsiopaand ephance
. see .g...U.S Patent S, 892.538 and 5,.283,187).
inrhcififter G e G Qoeplbuineigil Rty puf iy acbldea, for
exainPld B Wi AGINVUCRBI. T/RE1 962:44190443200b87)e 8hd $agh8tes al., Proc. Natl.
t echni ques vary dependi ng upon whet her the ntcl eic

AcadcSal. US4 87-:3A50-84 146 9%0A). oFwutview of theeturrsnilynknown genegnarking and

in vivo in the cells of the,i.nte . i que
geng HiefangipadPets Sascid Saedreshl Gidise P £oRer o 19E See Ao
93/7979Bhd Bt 16RtdnRed Atedith&Binl Nl ude the use of |iposones,

el ectroporation, mcroinjection, cell fusion,

DEARrithexdetaits, ofttheinyehtiinare fhetpad by therfetlpingatondimiting Example.

thod, etc. A commonly used vector for.ex vivo .

Theﬁffﬁ'?%@ﬁ; OEPHPH@I@E%HPSSPSCI OBV GPresthyaneqiperatedihprein by
refepdgferred in vivo nucleic acid transfer techniques

I nclude transfection with viral vectors (such as

adenovi rus, Herpes sinpl ex |Exampk,1 or

adeno- assgci at eg virus) and |ipid-based systens .

( U PEHonE A15eBRseH 3Yith oy PRALE SYERRIGTS PR pEY BT isqre ig aed
acc&ﬁﬁg@pﬁ{\@‘exmg Eﬁgnﬁgé SP&ular ior XS &eatddhed @ Baclude uveitis

situations 1t is desirable to provide the nuclelic acid
(inchulingigitia), thyraid exgdistaselidto taled €irsvdshephithalgmiogyildeslar Behcet’s

. such as an anti{ body. %ﬁ?fific for.a cell surface

diseaseyBPUlsthenidBtaiss drdlar Rrrgehiseids futoipmpnecinenathy,
o PGy ML SRt R 51 MRS oo, PRERTRSS Uelar
invatesrherd o€ Waget @i sgrasd anpiatisdSjogieh’ seyd oayppbsitionmylasoma associated

used for tar et%gﬁgfnd/or to facilitate uptake, e.g.

reliRORAEY dOTAB L ISHREHY- t her eof tropic for a
Bﬁr eHe tigkt iSbdted YRR intBHRRRAhES of RIm R RAISES oV ﬁ%ﬁrgfﬂt (such as

rgo Internalization in cycling, and proteins t

a FabaF@bt),,ilvi sdveirldidbady) adddhixbash erbumnchizdi?diice -

intracellular half-]ife, The techni gue of

r eé’éﬁf%’éﬂlbi%rg%ﬁ igfegtpndibady Wégm%wﬁegeﬂd% Biepgily (Mg pt a dose selected

t j 9l ' -

fro Gy o e 1 Romery 28 o (RET end 121, 4 &3 o s o
depR&; (3dlb8st 3¢t doind &G6M) ciréudatingeVDEWpaititen® celisrandrihérgbkamelivrate the

gene r?a Ki gﬂégg{]d ene therapy protocols see Anderson
Symgionyy of tagp 1$8°7808- 813 (1992). See al so WO

93/@??% I PAGEDR JhEERNGERE i s ﬁlrk%fe?i('tjig &r/ ﬁﬁ%&% syndrome, the

det al of the invention are’ilTustrate
antibalyl iowimmnisiard kysterhically Exaexaimple, Titeavdn@slyasuleasied bbatel) or the
e specification are expressly

oyl 9y flemd s
anﬁﬁ%fi}/?ﬁ '38334%_%3@ f?é fogngal BYmaTEtiany, eYedERS| 8 outtments Spigahle dosages
are %;tgolr:bggg Hold %ﬂaupgg é& § 0B &ppRYIBARRVICL oARrQHh& 2 day.

ris trea
Where intraocular penetration is desired, e.g. as for uveitis, the antibody or antibody

fragment is administered by intravitreal or intracameral injection. According to this mode of
administration, the antibody is preferably in the form of an antibody fragment, to improve

uptake in the eye. Doses of the antibody fragment for intravitreal or intracameral injection are
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according to this exanple. Exanples of ocul ar
di sorders to be treated herein include uveitis
woOizousloastiomg iritis), thyroid eye disease (al sopcalusem4/027164
Graves' ophthal nol ogy), ocul ar Behcet's di sease,
in tRCtah 8¢ fromaBbieNi 2o Y il 9 mOClHedntiPERPIH Hebedy fragment is
aut ol mune retinopathy, onchocerciasis, episcleritis,
admguistgrgd pesiodicallnpsd. wgcst mosihd by Eeitieeat oiptracamesal djeetson.

ocul,ar i nval ye of .. ener.' s .gr anul.omat Qsi s
coubked ML TSR0 SRS R R RTRL AR or more ot
theraflel THAPREA Yhe SdulfaMRderaRieR a4 AluBsHitSi/PRIIAIBNe/mEMSIprednisone

patient is treated with intact Rituximab or hunmani Zed

(gheefportienids), intragenons ifmusdelellia (Eabmamp]etiilin), sofatasgtifFanalogues,

r di abod of Rit.uximab or humani zed 2H7., Preferabl)
oy QRins SR, R AP o S TR So o WOr A A B R s
. . / .
e DY e
azathaiprine) $dleqobaktimiieeramxyt, erttital widiathdrayi, nihil@D2GopysdssiongreBabilitative

cells..and. thereby aneliorate the synptons of the
SurgsEy, raoigfwsy @X%WQF%dPﬁgldisease is on the eye

sur . § . ' . ¥

Che s b SIS LlPod Wil WSBRP of [ PRVERGRin symptoms

of egx dispidse, such s ampovetsvigud scutt mdued] dboueprtor teanieg, improvement or
an.ibog is.formul ated for topical adm nistration, by

PrEwIaoyp %@SﬂﬁwﬁpﬁFﬁént. Suitabl e dosages are in the

range fromabout 0.1 to | Org, applied once, tw ce or

three tinmes a day. Where intraocul ar penetration is

desired, e.g. as for uveitis, the antibody or antibody

fragment is administered by intravitreal or

i ntracaneral injection. According to this node of

admnistration, the antibody is preferably in the form

of an antibody fragnent, to inprove uptake in the eye.

Doses of the antibody fragnent for intravitreal or

intracaneral injection arein the range from about 0.1

to about 1.0 ng. The anti body or antibody fragnment is

adm ni stered periodically, e.g. once a nonth, by

intravitreal or intracaneral injection. Therapy with

the CD20 antibody is optionally conbined with one or

nore other therapies that treat the ocul ar disorder,

such as gl ucorticoi ds/ predni sone/ met hyl pr edni sone

(gl ucocorticoids), intravenous inmunogl obulin (ganmma

gl obulin), somatastatin anal ogues, cytokine

ant agoni sts, plasmapheresi s, |evothyroxine,

cyclosporin A, anti-netabolites, inmmunosuppressive

agents, cytotoxic agents {e.g. chloranbucil

cycl ophospham de, azathi oprine), tel ecobalthotherapy,

orbital radiotherapy, orbital deconpression,

rehabilitative surgery, radioi odi ne, and/or

t hyroi dectony. The patient treated with the CD20

anti body wll display an inprovenent in synptons of

eye di sease, such as inproved visual acuity, reduced

di sconfort or tearing, inprovenment or
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prevention of loss of vision etc.Wat is clained is:
A nethod of treating an ocul ar disorder in a manmal

woan@resiong adm ni stering a CD20 ant agoni st t oPCINAIS2004/027164

manmal in an anpbunt effective to treat the ocul ar

di SWh&tas clagnedlide net hod of claim 1 wherein the

ant agoni st conpri ses an anti body. 3. The nethod of

claim1l wherein the manmal is human. 4. The net hod of

cl di. m Rethhé oétrnatidgenarctiab ddyrdesinnomamony] vgapesngmdindstering a

cytotoxic agent. 5. The nethod..of. claim 2 wherein the
CD%@: | ] .

ager&

Wiagoast Kb ths masealinep fMeNBt clEsctivh do freptibeiogfardisgrdsre
wherein the anti body conprises humani zed 2H7. 7. The
nmet hod of claim 2 wherein the anti body i s conjugated
Wi 2h The eettaidofictaimdenhereid. thd retagorih com@fisesl aniantiBodshi ch
consists essentially of adm nistering the antagoni st
to the mammal . 9. The nethod of claim1l wherein the
”a@m%h? h%ﬂﬂ)rdoo%fdirﬁgl PR B id ljﬂﬁltlanpl nd one more
eye antigens, or has 1nmmune conplexes in the eye. 10.
The nethod of claim1 wherein the ocular disorder is
sel ected fromthe group consisting of uveitis, iritis,
{ v Shemefeddfsbane wherandieaibgdRisrat somuesied bl iotoxic
ehcet's disease, ocul ar nyasthenia gravis, ocular
penphi goi d, aut oi mune reti nopat hy, onchocerci asi s,
episcleritis, scleritis, relapsing steroid dependent
optic neuritis, ocular involvenent of Wegener's
gr antiheragthediof clagnZgvkareis thsantibedy romptises sitrmabnona
associ ated retinopathy and cancer associ ated
retinopathy. . The method of claim1l wherein the
antsl oeynédtBodsf dlaihBE vharid 1he dititlodly chiprided iipghndfedSIFEl. M
1 wherein the antibody is an anti body fragnent that
conprises an antigen binding region that binds CD20.
13 t ho £ ¢l alm. ' ntib f.ra nt.
o T TREPARY sfi oMU R BB bY R e Rl £RTFBNc agent
F(ab') , Fv, single-chain Fv fragnent (scFv), and
di abody. 14. The nmethod of claim 1l wherein the _
anti Bégynsteodeiiglaimst which dontista gesspiialyol adminiyeengtherrotegonist to

ﬂ*ﬂﬁn ¢l,pim 1 wherein the antibody is adm nistered by

one

raorbital, intracaneral, perio-ocular, or
intravitreal injection. 16. The nethod of claim
wherein the anti body is an anti body fragment that

cofpriihsaecthodl efalaigehwhenein theg mesyndris predicibg Autoativedies that bind
1?)'re %‘/%%nggéngogr }.?Js i&hgléacém%\%egs:@ghé Ié]}?e. ant i body is

opi Mmni stert

10. The method of claim 1 wherein the ocular disorder is selected from the group

consisting of uveitis, iritis, thyroid eye disease or Graves’ ophthalmology, ocular Behcet’s

disease, ocular myasthenia gravis, ocular pemphigoid, autoimmune retinopathy,

onchocerciasis, episcleritis, scleritis, relapsing steroid dependent optic neuritis, ocular

involvement of Wegener’s granulomatosis, Sjogren’s eye complication, melanoma associated

retinopathy and cancer associated retinopathy.

11. The method of claim 1 wherein the antibody is an intact antibody.

43



10

WO 2005/023302 PCT/US2004/027164

12. The method of claim 1 wherein the antibody is an antibody fragment that

comprises an antigen binding region that binds CD20.

13. The method of claim 12 wherein the antibody fragment is selected from the group
consisting of a Fab, Fab', F(ab'"),, Fv, single-chain Fv fragment (scFv), and diabody.

14. The method of claim 1 wherein the antibody is administered intravenously.

15. The method of claim 1 wherein the antibody is administered by intraorbital,

intracameral, perio-ocular, or intravitreal injection.

16. The method of claim 15 wherein the antibody is an antibody fragment that

comprises an antigen binding region that binds CD20.

17. The method of claim 1 wherein the antibody is topically administered to the eye.
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