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DETECTI ON OF CD20 | N TRANSPLANT REJECTION This is a

non- provi sional application claimng priority under 35
WQB054041842 0 provi sional application no. 60/ 531PEBUS2004/040947

filed Decenber 19, 2003, the entire disclosure of

which is hereby incorporated by reference. Field of

the I nvention The present invention concerns a nethod

of treating transplant rejection in a patient, where

CD20 is detected in a sanple therefrom Background of

the Invention Lynphocytes are one of many types of

whi te bl mfi*Eglbﬁq PDARS6 NI TRA RS PRANGT REJEUTIONI Ng

t he process of hemat opol esi S. €re are two nmjor

popul ati ons of |ynphocytes: B | ynphocytes (B cells)

and T I hocytes (T cells)., .The | hocyt

ki i B RV st RGP IR S ReTvG S g TEC 1S

bl dhpliBRiAMEC6OBE 1,504 AR DRA%Ber 108 208, &m&%@a@a&mof

prov@r? an#ipdenbolggg)l ng anti body on th%l r cell’ surface. Wen
which isiadiretey iBcarpbiatefdibystfesmmcount ers t he anti gen for which

i ts menbrane-bound anti body is specific, the cell

begins to divide rapidly and its progeny di fferenti ate
Field SfRe wnB cells and effector cells called "plasna
—C‘el%%mry B cells have a |longer |life span and

c OTid prasent mveumemcemm nettedd tredtimmtraispnt sgjection fnea patient,

sane. speci fi as t i nal parent cell. Plasna
wherg {320 15 getsete Hf Hi?ﬁ"%?‘)é‘%e bound anti body but

I nstead produce the antibody in a formthat can be

secreted. Secreted antibodies are the major effector
Backppbawd bEthefInkentiom | im’runi ty. The CD20 antigen (also

O RSB St R e e
durm\(fgéd ntflgplg)_cEnglo?nglnﬁ{o 8‘1%&19 h*l“hé}g aﬁ:qu%éJH@ta Slu¥atidds Kﬂyh%aéﬁgs B

re I ynphocytes “(Valenti ne et al
lympBboytes (Bhestls) &6 n;a)pmwesser 1128 TTHel9B9hocytasdhf Eaﬂfceladmterest
et al MBQJ. 7(3):71 1-717 (1988)). The antigen is
hereig|agoB&glis-essed on greater than 90% of B cell

O? ctﬁéiﬁ%hﬁe ith RO BSRSM AN hnd RAGSTS MRarfiw @ipres@lr@% antigen-
63(6):1424- 1433 (1984)), but is not found

binding rmtilogtyi et their s¢lbsnrtaet.| Whep ramaB@@ tell ﬁlrsbcrrmuntptsatbwtlgen for

ells or ot nor. tlss
whicf et e By g By SRR i e ceprggaing i fvideupigly and i
prog@xﬂf diffeRhRRE $Ato niknid?e BAGIIL ¥R AR RSl OplasBh kel&Y S Memory B
tration and differentiation (Tedder et al, supra)

cellsaade psgeblife shamatd wntnastozx pEbcinembiapa-bohad agibody with the same
speci -cl-:lt)czl gs(? trheeotrlg?rllal pé]rent%%lll Plasrln(a)\%gﬁsnzio %g't%rg'(?uce (’r}e?n%rzige bound antibody

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

major effector molecule of humoral immunity.

The CD20 antigen (also called human B-lymphocyte-restricted differentiation antigen,
Bp35) is a hydrophobic transmembrane protein with a molecular weight of approximately 35
kD located on pre-B and mature B lymphocytes (Valentine et al. J. Biol. Chem.
264(19):11282-11287 (1989); and Einfeld et al. EMBO J. 7(3):711-717 (1988)). The antigen
is also expressed on greater than 90% of B cell non-Hodgkin’s lymphomas (NHL) (Anderson
et al. Blood 63(6):1424-1433 (1984)), but is not found on hematopoietic stem cells, pro-B
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G ven the expression of CD20 in B cell |ynphomas, this
antigen can serve as a candidate for "targeting" of
wa@ pk/obysaphomas. | n essence, such targeting caPCheS2004/040947
cells %@ﬁﬁ%h&@ﬂa@% of BihlePHErMaRAEuBOAIAZer R BE U IromimdI1 135(2):973-979
O surface antigen of B cells are admnistered to a
(198fp)at Ceao IeMmmlb's@@ iathe japldditios psqress for cell wlq@linﬁwtlon and

i T 208 e R d R3S 2 T e 1

eta[?dﬁcﬁo%ﬁ q8D: 1@)@9@3@}? to the destruction and
e

pl etion of neoplastic¢c B cells. Additionally,
c h@ivien dte axgeassion of CDAiin Botelgmpladyedss thieantiggn t:dtreserve asa

cand s s N B Ko S L5 Genratized s

folloﬁ'g Sfnkibbigd %ﬁémﬁ@% YEEB0 sdrfack B éb%Q)‘?lBa&tll% Grdnghistered to a
rrespective of the approach, a primary goal is to

patiefite Sthesy artth€DR0 ratnnbodldm&spsquﬁcall‘yl tnnérmhe &0 0cmbgereof (ostensibly) both

determ ned by the partlc [ body whi c
nonmaLangt meheregt B sels: i ntibodeboppdite Hm%ggg% e Aaedighi ead to the
a nE
R ey e i

Iy
labele hgiing thegodtantininerdestraythe hendrcan be comogdtethtal the amti- E&i‘ﬁ) antibody
di rected agai ns

such ghat F ntd§ ppe&éoa& B@@ 1veﬁadam t%gmlawlﬁ( gqus érrisyﬁctlve of the

i db
M
the particulaf a@GCD2g ahltlbscgr\aldleh mutﬂubdl pind lthars, theRRAilabbsappreashes to

B cell _non-Hodgkin's |y . In vitro nmechani sm of
tafgeaegﬂt?rp@%%a‘?tb%gnﬁ%éafaéﬂ% ? Yed that RI TUXAN(r) binds

*PU)@W@LX&&M% Ys@%&'egcaﬁ y&fbi 1nel:t’e(‘j‘ €Rimeric

throug‘ﬁl conpl enent - dependen toxiCity (CDC) (Reff
munﬂé/hwahan RBlonodoBd aRilibollyliredtésd aga[l% HeCD2Y dmttgeon&ithymab tis the
_has ni ficant tivi y | s f.or
antibggy palsdh CABRCHRESE atsat N 5036 J1 DRenercrar) T ASScsAndetspp e al)
RITlfﬁgﬁl@ sXPm?AtE&J%E{%'}KJ treARA8ntRZ PR HROWh FQaftY 8r refractory low-grade or
ti-pro rative effects in tritiated thym dine
folhdultHIp@D@O-@bsmme B eadlymonaHddgkan’s bdn;ni@naip dptvisr mechanisot dfaction

ok B b BB R TR AR o g ttoia B
cell 12(}% g{fgéﬁl @&f@%eédeg&%eﬁh@mm%ﬁﬁm@@) qnefftesazsz B A (2):435-

xperi rent al | In particul ar,
445 Rpgwchblorwlysut hagz@gniticang actssuysn asﬂaysht‘slmramtl@dofsiependent cellular

| ynph M of :
T U N R RT e E——
effec&%g%ig% ﬂ\h{gﬂg ine %Bﬁﬁ)‘iatgﬂ%% D8t PRYinduce a};ol))tosw directly, while other

utical's 12(3):177-186 (19 In vivo
anti- ﬁD&Q lah¢hICEXA0 antibioldiesddaotd Matooen et dtiaBlolah' BOKANGB Ja (1996)). Synergy
SR LI ERTE A TN T —"
h
In paﬁ%@%@?@%&ﬂ@é’e@?ﬁ%@% Q%qﬁ%r?g)qmgg? éﬁg&ﬁbﬁ&na cell lines to the
cytotp R Dfets Bé tiexdrabiaind CDAYR MP- piy kil phtladriacosin@od cierm(Degnidem et al.
CD20 anti bodi es include u r a

Cancer Chemotherapy & Radzopharmaceutzca s 12(3; 7 7 186 (1997)). In vivo preclinical
studies have shown that RITUXAN® depletes B cells from the peripheral blood, lymph nodes,
and bone marrow of cynomolgus monkeys, presumably through complement and cell-

mediated processes (Reff et al. Blood 83(2):435-445 (1994)).
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5,776, 456, 5,736,137, 6,399,061, and 5, 843,439, as

well as US patent appln nos. US 2002/ 0197255A1, US
wQeapshaB2 178 | Al, US 2003/0082172 A, US 2003¢@Q00S968040947

Al Patédfts 2003tE1 $uBBGR1ADs (olwehampdnD2d aitiborictdRatedyid I'algnt INOs.

S, TIGOPT 8T R, BB S SRy Wontps Fphlp nos. US
20024 Eon b IR Ao PR LS 2R HTER ) (R 2B RIS 1, US
200320147588 Ae Y AndESl &QdFAIS MitenteN a6 S3;043B4-ahd wbé@po/owsso (Grillo-
LopcrpRon MY 708 o onE: hIBESK SHORBRE N paLopes and
Ll M 45 SR s (SRR 00880t

(Ras(ehb{r ariaavane)ambdﬁatm%)() (“Uﬁteamﬁl(]nHmLoliéS)lQﬂEZAﬁﬂﬁ)ﬁd44Al ,
80884 (2 Gillo-Lopez, ; VW001/ 97 ( i S
USZQ@Z/OQQQA*Q phWiEY) 14520 6o bzt Woan 29 Jgo20031001 2663

o i A SO0 AT, s N GRGH s i

no. WZWOI@WﬁAlZﬂaﬁ&ﬁBﬁ andeHahnAa 83 1180([[182(302170(}9)9}44A1, and
W08/ 58964 (IS%J \%} W09/ 22764 %g)aj
WOGRARRBE {GaHo-Liggen- 5 OQY/O 7858 o) hite UgLB’Hth‘ént No

USZ%’&%@%‘%@%M@%@Q@? ffg\/x)%%%\g% 93%2@3 %@r esta

al); Wm/?%ém@(}ﬁrﬁﬂgﬁsl(}&traﬁ) wom/oagzsv\maﬂf@aamv1e7), Us Patént No.
L US 2002/ 0
6,17 hoiioand FHOSB eI (Lbin <kl B OB8AFO64 Rty h G0 24164 (Rafu,

I T

6, 5256@@1 &abBk PatenPR4, (533783124 @dBdEicz4dl ), SYOAB439R, (Paasth, L.);
721, (Kam_ nsKi CZT‘ US Pat ent Nos. }51150 362
W0®/@777?61@9rd & agp W @@yowd( loybopeg £t plRe biSee

T

(Gre\l()@ll);m@phﬁaf bHZOO@LOIlSVEO& AE(DresttyI0R/ 16T P&bnt Nos. 6,090,365B1,
Gol denber g& US 2003/ 013 9306177 Allj %nd
6 28 R0 7 47015 oA hBSH, 4SS RAA RPN B 73645 TRtsB Mg
Qg {
5,50%862. LA, €A77 S 6 2808 (RSGR l ): PR EBa1039181
(RaubBDER £041) 188 Pafdnt No G624 REGH 1gandDVO002D86¢ (Barbera-Guillem, E.);

ol o 18 W B RIS,
o0 ol SPHEEAL ey OB

al.); WKM)ISQGQ&'(W)OIIHHﬁ&&@@érﬂ&l@ﬁlﬁﬂteﬁﬁ@h 63368/, 5%B 1) (Ghetie ef al.); US
Appggég%%%a,{%&ﬁ%ﬁﬁq1??301%%@%E.;f %JlS pr 2%%%%500%"/0326801,«1
(Weiner and Hartmann); W002/102312 (Engleman, E.); US Patent Application No.
2003/0068664 (Albitar et al.); WO03/002607 (Leung, S.); W0O03/049694 and US
2003/185796A1 (Wolin et al.); WO03/061694 (Sing and Siegall); US2003/0219818A1
(Bohen et al.); US2003/0219433A1 and WO03/068821 (Hansen et al.), 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. 4,861,579 and EP332,865A2 (Meyer and Weiss);

USP 4,861,579 (Meyer et al.) and W0O95/03770 (Bhat et al.).
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expressly incorporated herein by reference. See, also,
US Patent No. 5,849,898 and EP appln no. 330, 191 ( Seed
w@20080§1541)S Pat ent No. 4, 861,579 and EP332, 865PQI/(8489£040947
arghbheitsshk cohdrhidg Betapy ABitH Reyamablindde: Redtt\aRGABBF 7®Response
(Bhat et aI%.Puincations concerning therapy wth
of chrini¢selapsineil BR 0f 4@ yeave dwation mnmme ? Abﬂ%%ﬁ%@ Blood 10(1)(part

Ny 0 g 0 0 .
2 B B Pt P GG s gyt rivocs
treatBE&R FOrLRHAR withthsdtic Rlopathic thﬁnimyﬁp&n@bu fa’ Blood 98(4):952-957
anti - CD20 nonocl onal antlbody treatnment for adults

(20013 MattbhwvaR.¢MadigahHeretics’ Wﬁﬁﬁ@é’gﬂs@ peAPdl, age biufeendry goth
98(4): 952-9 0
“Cling PWeP BT 28 PRV MBI it Gy BlRbh S

depletfoh?® Mk @lhe&}HQIiQHBSBJ‘-SQQE D); %ﬁﬁdrwlei & ”D}ﬁﬂﬁlﬁk‘?ﬂediepletlon in

arthritis treated | ynphocyt e depletion” Ann
rheuRhtoidhariirgis6dary3zidsase foredialy; eﬁﬁemyohmd d@se wghponse. Arthritis and

Rheu&%% g@sf gﬁoe@pgi En | n r gll)eglos gfa/mé)hga% Xepletlon in

systeﬁﬁé thphs 3 &Hﬁtcﬁh@u maihlrﬁﬂm&w;&)nat@%?m()ms)zmtemm; Edwards
open study of | ynphocyt e depl etion in

and @qmbraigeé‘shu sd angrokementds dsrumamld Pt Hmmgrﬂmrp@ﬁvl designed

BEIRE E r  RE  —

depl étfblnltﬁ’é’i"aﬂgm@h&frﬁit@ﬂ%hﬁﬁ§ b eWert aﬁlt&iﬁﬂﬂuﬁfeehﬁrders” Biochem. Soc.
nphocyt es” Rhemat ol ogy 40: 205-21 1 (2001); Edwards

Tranet30a4) 824E828>(aﬁ¢h23cl}dwarde pt @t i Eﬁﬁcacry@rnd;syferyp rRisupmaliad-cell

targegél rl‘lgr#%rléqigl%n%é rﬁ Gt a Eeﬁ?el;ds Er& f)ﬁ&f &4 in patients

with rlEé‘ul}ﬂa@&ls YirtBAfs. Selpln a%r Rﬁib&;umm@p sB9¢ eidozy dregteesld Pestronk
chi meri c nonocl onal anti body: A random zed, pl acebo .,

“IgMbanibody-related pplaneurapateies:dhedll darletiontehematheragy using Rituximab

Neur, a%{ggré? i@é\/ﬁ?“r@%&c}d)@g?g% ﬁR{:anu‘r%tﬁfaétho%%lggt}vree 8%1 bdlockade in the

treatR@hYITEHERRASIA I aBhriti B+ SRk Airi &R OB 1026705 5 €201y, Hidhdhida ef al.
Ri t uxi mab" Neurol ogy 52: 1701-1704 (1999); DeVita et

“Treaunenr EﬂDMfd&@ Mfrasmﬁleumétogl @&nnswdm@aenam” Presented at the

ne rhe t0|d ar |t|
SR e B P A DG T BB
OrleQMABﬁ}zB@Qrﬁséc%d/ 3T RIBERL L Hefnlehl dThSixWhitirdfiatiery mebmitoid

Presented at the Annual Scientific Meeting of the
arthrisisevitctvxCoat” g@s@ﬂewehmwé§9zenquzenrgg>fﬂmeWnerwan College

of RIGPET R EF PR eY o RGO RA 81 ar thri tis wiih

ri SabeialBul By BsL 0t Bed.aaotd)a 2838 @hulypeo,008 § iepotiesivledalar

of the Anmerican College of Rheumatol o %, Cct 24-29;
heterdgenedly lie ague renal dlpgpaft Qiaction identifgd b)Ng Enxglcrgarramp@joﬁ ing.

349(2):125-138 (July 10, 2003) reports nol ecul ar

het erogeneity in acute renal allograft rejection
Sumnfi§ 9t thEfhvaMtiBINA microarray profiling. Summary of the

Tnventi on

The present invention concerns the recognition that patients suffering from, or

susceptible to suffer from, transplant rejection can be selected for therapy based on the
presence of CD20 in a sample taken from the patient. According, the invention provides a

method of treating transplant rejection in a patient comprising: (a) detecting CD20 in a sample
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The present invention concerns the recognition that
patients suffering from or susceptible to suffer
wo e@setseanspl ant rejecti on can be sel ected fopCt/his2089§40947
fronPAEPIHiaR; dlAgbPHASLTAS200E d6l0RRd iR saAPR| irhidls@Rink aldD20
the patient. ‘According, the invention provides a
antag@tistad thefpatiestat ian gmonainefsctivg tortegaransplant rejeetipat i ent
conprising: (a) detecting CD20 in a sanplefromthe
patient; and (b) where CD20 is detected in the sanple,

Detﬁ?e@ﬂésﬁi?#ihﬁ‘gt thePiefer?ld ReMYdRhed® [he patient in an

ective to treat transplant rejection.
Deflai | eebadtionspt i on of the Preferred Enbodi nents 1.
Definitions The term"transpl ant” and variatjon .
hdhegmy resRlantoakdharHeE WEBhT B tofhgfnscrtinatg eraft into a host

: n R o e
whe %ZEhgé%?ﬁlQ&%ﬁ&J‘ﬁs%?%ﬁ?@ (FRLRMAS I o Flﬁay/féiggﬁew;nts (hes&ily

nor- an recl ar e genetl ca | ca ),
identitAInGHbgineio (Whetetht Henatand rediichtraeeo i ffatentganetié origins but of the

: di fferent genetic origins but of the sane spegcies), or
samg spRSIFEh OF EenagrRTie (WhEC tsiiononsny reeipiept aRdroR @%P%}?‘ﬁpem)- Thus,

in a iSRESh &GS 1s i ! @ froheh f

in gL 0 SRS S Bk PR SRARALD o

the §an@oralifiieromrpeaétid drégisana aaothel dcbearin thegeeate is derived frgmnesspecies
i anot her scenari.o, ra is derived froma

__hi ) ar i the graft )

diffespatdros that it e it Isdransmanted. fieh 4 Ragopp heast transplanted into a

t t - i Decics, f
hurgh SEREATLEE and GRS, it 0, PRASenl B RRIE f PRt ¥ ocies, or
exappl¢| opigtican vhiveyordainalbepaslat edls spaairesal célby transplapied into a

a pig heart valve, or animal beta islet cells or
humgg hpgnal cel | s transplanted into a human host. The

ter " fLoe, r e : : i h@&iﬁ. d f

e 5P 8 RS S 0Bk Rl OBl o o o
trangplar@atiqai it a reGipidnt.SGraftslindedssuch diiewsemsaenia g rfoaéxaample, isolated

for exanple, isolated cells such as islet cells;
celly sush 3g iskei CRlla gisyursughii Be PRAUGHRRRIRE oL BriR9SH pone marrow,
hen?%gjgieﬁg H&Y}#]sop@émf AR Galdr s CSIth 39 Eorn€ll Rsuca Beh Qe Auch as

I ssue, “such as corneal tissue; and organs such as

skinS kédnt, likerasileen, paeteassthiyméhlobpAnog, dadney; tayuler ekghudve.g., intestine,

| ung, ki dney, tubul ar_organs (e.g., jntestine, blood )
bloagexessslss or gsophagish &t shhe Rhlar opgicap e ueddp g%m%ceé’gﬂ’as&d portions

Obl 0l ARNRE Aot dMPRA bums, but

Ofe\%%ggésé?loggb@%ﬁg%fgsﬂ%ﬁﬂéﬁgy rgg? t@as?] can be® use"g no%1 e ot
alsoaRlaydréssingho dmaagddihtestisooras chsecamii defedtoswthrmdeghragmatic

intestine or to._close certaig defects such as

hernig. o grgfhas deved MomyanyrRamgralipn squEce gieiding Byrgap, yhgther from

i ! . g
e ST ST el DR GRS o b
the d@1ve offthiergoaft arid thn hostgasnmatehéd fos Higaclassahdntigees.donor  of

the graft and the host are t,che% for HLA class I
antFderEn "MHBMERAT RO ited BETeREters any SmpHig ransplant

recifn%];lf“ rBsy 'tcgm%géfblg‘OMajnph Sha BB KR that will accept the donated graft.
Preferably, the host is human. If both the donor of the graft and the host are human, they are

preferably matched for HLA class II antigens so as to improve histocompatibility.
The term "donor" as used herein refers to the mammalian species, dead or alive, from
which the graft is derived. Preferably, the donor is human. Human donors are preferably

volunteer blood-related donors that are normal on physical examination and of the same major
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recipient. By "conpatible" is neant a manmal i an host
that will accept the donated graft. Preferably, the
whews/oss4+human. |If both the donor of the graftrenusiong040947

host are human, they are preferably matched for HLA
class Il antigens so as to inprove histoconpatibility.
The term "donor" as used herein refers to the

ABOtEovhioap, tepasce emssidg mjmrbl@dd sroup bammgmssibﬂytph@u@jp@f gurvival of
is derived. Preferaply, the don

is huma n
the aljperafts Itds, é‘%’l%?@?%% W&F"tﬁ‘ﬁ? law ?%Ieééfﬁpllee? g‘fié g%n@fpgo donor
t on physi cal exam nation and of the
into H‘ﬁ B%ﬁﬁ% ‘ood group, because crossing ngjor
b| ACB-@0EPa baiphoeyts tpo amnlreywithie) thelbarananow, andlindédes a naive
the allograft. It is, however, Possn ble to trans& ant
B celfl,dneré&%(r%@ anifﬁwe@/ celf (P&HW 1) Jdredi-cs1heseinmay begg normal or
Qb cipient. A"B-cell" is a |ynphocyte that
nonr?nlg{ {ﬁde hin the bone marrow, and includes a naive B
Cerhe “(L'llbw'rann@ercslal Bﬂtngfnf)ﬁ{gﬂ}&bsﬁate@ phosphbasten found on the
cells). The B-cell herel n may be a narnal

surfaﬁ@ af gﬁptprgqha]ﬁ PO%.of B ¢ellsfram p@[pj)@nal g}ﬂoidg')é }])rrmghrogi organy [%DZO is
expre gd- (gu 5! %¥eeﬂ é:%!%&%?&%ﬂﬁ&ft ?1}15] Fé;ngér'fnﬁ%glg{r?fﬂ BL efr?lg ?:U% Figfegentl ation.

CD20fs Mmhem Hothm@ansl. B wg(hslv&‘ell&)spﬁzﬂ@eﬁt Rlogllsh @thardaynes for CD20
pre-B cell devel opnent and remains until plasma cell

in th@lhfer%\ar@nmhadq ‘Chiyngmpeytegesriesattiash” et BRor nblie GD20 antigen is
descxa:%foﬂci Al PARSTRISIRINY6EERS), Sor Sfiple. Names for

I NC
" BBY yanba@gGDI'st fricadtad amiatingehéthandsahipEEmprisee CORRO

ant| en is described in Clark et al. PNAS QEBQ)
Genesglm%@ecmmem%u be diopEs, bugetetlisied 0P o oidigalso
enco %&ted y?%) %ﬁ%ﬁt her a sanple conprises CD20.

nera protein will be detected, but
det€p20 ﬁ@cléi@&&dh heﬂeﬁi Iféfeﬁmtodlmkncadt(sd; 1&10@111@&3@% ab§ DNA, that
this phrase herein. "CD20 nucleic _acid" herein refers,

encofles 4hIAgPEA BoTieR af (PG ATAIMANAOE S CORIRICTISRETY BREIE agid
at 52354, nfosﬁgfetﬁ rqf 2 B dlql)ﬁ%gg%g%@'dbﬂ)a Q‘(e?aﬁlyqt‘ ﬁ're"cell surface

conplene ary nuc ei c aci p05|f
therdos. @ B cel | that expr esses CD20 general |y at the cell

surface thereof. A "pathogenic” cell is one whi
cadspathagei€ cedlds pre WhiFHcAwIeS 8 liscasidr ARGOTBALI Y egfgnmay pgypresent

. jji ssue or cells. An "antagonist" is
moré"r%%fiecu Seeqv\ﬁslg‘gi&dcﬁpon bi nding to CD20 on B cells,

deghramsganistt Bl mbksulB wikdH, apombiadimgnordiD2ara/B cells, destroys or
interferes with one or nore B cell functijion

.g. b
deplotegiB cPHigingrmpnepband/ ognisriRiFR St oneos e cellfspceidge, ﬁyﬁ- by
redu&gg onr%%r{trng-gr}ﬁmﬁ)%ﬁg%'ng elRtEd By AU Y ckif The antagonist preferably is

able to deplete B cells (i.e. reduce circulating B cell levels) in a mammal treated therewith.
Such depletion may be achieved via various mechanisms such antibody-dependent cell-
mediated cytotoxicity (ADCC) and/or complement dependent cytotoxicity (CDC), inhibition
of B cell proliferation and/or induction of B cell death (e.g. via apoptosis). Antagonists
included within the scope of the present invention include antibodies, synthetic or native
sequence peptides and small molecule antagonists which bind to CD20, optionally conjugated

with or fused to a cytotoxic agent. The preferred antagonist comprises an antibody.
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able to deplete B cells (i.e. reduce circulating B
cell levels) in a mmmual treated therewith. Such
walepsesisen may be achi eved via vari ous nechani BOBEUS2005040947
ant i body- dependent cel |l nedi ated cytotoxicity (ADCC)
and/ or conpl enent dependent cytotoxicity (CDC),
inhibition of B cell proliferation and/or induction of
B tahtibodgaleperidentgellvhediatpd pytowixiity” And S4DAICStrefer to a cell-mediated
included within_the scope _of the present inv Egﬂh
reactiqiain fUBCTFRISBRH G S0y HceaRls fhat erprrratﬂc\r%ceg@aﬁé“ﬁ ¢.g. Natural
I [
Kl“"?;%@@ gé’]ﬁs f’ilaﬂr ?& anMa@fo#h%e@%%@%?i%@egghﬁ%ﬁ A% t'én%et cell

opt ronal 'y ’conjugate to a

and mbﬁ@p@mlwcaagaelym o e tprgef @ilr dthe piheagy oél BtfocmpginiisgeADAIC, NK
antrbo%y trbodg dependent cel | - nedi_at ed
cellscgrpagse XFERHY onlyny CrRONCHR PXRTESS Y YR A YRILL FeR

exprgs%ﬂ)%toln Ela%rp\gmtfc Qef]é)irﬁssﬁg’ {Hz%% ?%’fa%&ﬁ? ur KLH%I Jfﬁ@itvetc? and

Kinet, edrina, Rmrbhmowrrgl 4£57- @m@l oK rhp&sa@esa)nceeogmtyzﬁ dooolechle of
antrbody on_a target cell and subsequently cause gis
p é 2 or

intergft, ane viter HOCC asspy, syslbasthatdescribed ip YStkatentder ap
e
512 Sy P st LR B Bl L s HUEhERRe psphra o
mon&XRAM 28 SélIEY(PBM(h)eﬁﬁtNm@daBKilIBr (:IGKD eellsn Atemmaiveleor ddditionally,
Tabl e 3 on e 464 of Ravetch and Ki net, Annu. Rev.
ADGGypghitay o6 thesmo culg 9Bmgrest meyhepasesseAmmrivace. g1 3 animakmodel

such as
such TR 4 HisBloRia PP SR e ASTUG) 52 6@%@@3 S5 5, 821, 337
mayH g ap effécasroeils” dde Hulkbcﬁés‘ whith exress amefop meseiEER s and perform
assays_ include peripheral blood nononucl ear cells

effec(tqngwm;tw&ﬁdm&rablw thpeljsexprariyt least FeYRI 4ndGagpiope P CC effector
func85 aﬁl)gdn%ﬂ]gﬂ?ﬂ I‘L an s M’ﬁctth&i‘latE qu)@@ e eﬁha?ral blood
I'nt'eres e as sess I'n vi g., |n a

mon&Metidar Séltsf'(PBMC)‘l ahtughl Ritleo Q@H) ceﬂlsﬂnym@@rtﬁt cy&d)toﬂNﬂIE‘cells and

(USA) 95: 652- 656 é&%QS Hunan effector cells" are
neutrophils WitheBBMiGis@rd DeHRPTEeTRdr e FcRs and perform

ef ﬁ i Rraf> L} K

B B o Ot B TR o e
regidRéapla@gbady. MtiggrefemedBely isesnative sbquerck IatreanARBC Moreover, a

i ncl ude peripheral bl ood nononucl ear cells

prefereed Jick) is Rne Maichbpds aad et antiperyda gawana regapir %r%r‘udes receptors
of th% ?c#{ﬁl %gRﬂT#J PMﬁ?g Wakdds] ﬁé@&m@%ﬂel%ﬁﬁh{ssmg %h&ﬂatwely

erre c receptor’ are used
splide® fetasafitizge ﬁacéptetspFﬂyR]lI i’@:*epibrsndslud@F MHEILE((arr gtivatingfreceptor")
an antibody. The preferred FCR is native sequence
and ReirRikB (R inhibitiag veepton ) prich hﬁw@oﬁlm@m Jrging geid,yrguanees that differ

pnmgggﬂgtt@ég?k%&sﬂgr hgﬁrgrﬁﬁlr rgfrm;% lraﬁ%mgee@ "’%‘?Rﬂ%&dﬁ@ﬁﬁs an

imm&ﬂ&ebe’pﬁﬁ&ﬁpsme—(bhwdlaﬂgva:'tiolneh(btlf (VEAMA it &s aywblasmw domain. Inhibiting
alternatively spliced forns of these receptors 9F
recepdpy Foydldd coptaing ag rru@@nrregeprsrrrtﬂoeleﬁ-ba%r&wgttwﬁgmtlf (ITIM) in its

cytoe\%grﬁﬁtcﬁave g&@ 22 Ubia, (@Y. 1 gr,rrr»orm 1i5L38- mqg&éﬁr 'PeRs are

ar anrno aci d sequences th fer
reviewed in Ravetch and Kinet, Annu. Rev. Immunol 9:457-92 (1991); Capel et al.,

Immunomethods 4:25-34 (1994); and de Haas et al., J. Lab. Clin. Med. 126:330-41 (1995).

Other FcRs, including those to be identified in the future, are encompassed by the term "FcR"

herein. The term also includes the neonatal receptor, FcRn, which is responsible for the
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primarily in the cytoplasm c domains thereof.
Activating receptor Fcg RII A contains an
WO povserserept or tyrosi ne-based activati on not i PCT/UIAN/040947
inits cytoplasm c domain. Inhibiting receptor Fcg
RI I B contai ns an i mrunoreceptor tyrosine-based
inhibition notif (ITIM in its cytoplasm c donain (see
transER@F BraterA) NgGs faettie fawsn(@uytr. ez b6, 203mRadl. (11998 (1976r®el Kim et al.,
are reviewed in Ravetch and Kinet, Annu. Rev. | nmunol
Jlmg*“llshzé@‘*?il?@f) Capel et aI | munoret hods 4: 25- 34

3”9@18 %?‘%((%gg@ﬁ?"&‘ﬁ C”E}(’: or Jﬁ?ﬁn)%’l’ xl?g Irﬁ(é t%%%hety ofa molecule to

lyse a dﬁigHt iirf theGhrésendel chmplongent. aTlee @jmﬂamasi&edvdlwntﬁamWagnmmuated
"FcR' herein. The term al so i ncludes the neonat al
by the é@@mgﬂf the8rh compenent pisthe é%rﬁahmem wtegt (e apofesrle (c.g. an

antlbf)% tnﬁorlé]x%iy! %@co(gflgr%gﬁtl% '“![% e‘s %B?Sfe‘ﬁr%h} aclrvatl?n a CDC assay,

e.g. d4icddibel 19843 7an0-SebizR) emENy. Ide;mdammmstmaﬁsqm%) miy be
"CDC'" refer to the ablllty of a nolecule to lyse a
Perfﬁtrﬁlﬁ@et in the presence of conplenent. The conpl enent
acthvati o h
fi e Co%‘rr%lggr)l%n V‘ﬁ%fag(oﬁls'ts z{ré {q%égng%lp% g)tr npbrr%tiﬂ% p%hfe&‘ﬁon of a
cell FPrRSHE @n GAtiEn t8WhadM th @@kygorﬁs: B X (Fdr wtdniple tn@gnagomst may
antigen. To assess conpl enent activation, a CDC assay,
prevglt gr reduceiprolifaraiion 4t allsa Hgrosad{os e viae- al

R i L M%gaqmd cel death,

e.g. (EW @Hll, a0 detefliine® bpstahddré bpdptesis &kayd, arhlas eiaingssi {mjlexm Vv,
an antigen to which the ant agom st binds. For exanp

ﬁa@nmatmﬁwseelhwnb%g@v@#ﬁhoaro eadRiasTiE Biticn i cph ﬁa&mentaﬁon
and/& f%rdnat on oqd%rﬁgrgneavrkq s (E&Hleﬁ' mwﬁpﬁ&g%@' sts which

ce apoptosis” aret e programed
cefhe tgat" Hntlbbdg" h@tinds Bsedéh the asaddet ensd anddipbaifically covers
standard apoptosi s assays, such as hinding of annexi
monggloral agfadicst Paliclenal @mnbodeféL muliispegilie gatibodics 4¢.g gnsnseific
a e
anitBRSEIORIR Bp G D 168 Ay bORPTERN Frilay PRHIeRL so long as they
exhibiotheaiggiredBislogtIactiany.i body" herein is used in the
br oadest sense and specifically_ covers npnoclo

antAnidydiagpenty C PORRHsCARATERILP AR InfRG) antibpey |Prfff€fably comprising
the ALITRHUEE réforfineRbEOEEINE AMBAM £iHmd R HBRIE FAINFA, F(ab),
and F\@ﬁlgrﬁérlt§ hﬁaboaieb;l lhietar beodﬁslsineglle b]hzﬂh ammﬂb/ naadédulest ynd
"Ant | body fragments” corrprlse a portlon of an intact
multispeqifie agibodics femed) fjore anhady ifiRgMERE- ant i gen bi ndi ng
o) 0 hho nents, el
2Bl SRl i QgL OBt
varidbl\@ahaiadds wellhsem Fsiegiohe- chai n ant i body nol ecul es;

and
"Native antibodies" are usually heterotetrameric glycoproteins of about 150,000

daltons, composed of two identical light (L) chains and two identical heavy (H) chains. Each
light chain is linked to a heavy chain by one covalent disulfide bond, while the number of

disulfide linkages varies among the heavy chains of different immunoglobulin isotypes. Each
heavy and light chain also has regularly spaced intrachain disulfide bridges. Each heavy chain

has at one end a variable domain (V) followed by a number of constant domains. Each light
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mul tispecific antibodies forned from anti body
fragnments. For the purposes herein, an "intact
w@mioshedy? i s one conprising heavy and |ight vecT/akioes/040947
domai ns as well as an Fc region. "Native antibodi es"”
are usually heterotetraneric glycoproteins of about
150, 000 dal tons, conposed of two identical light (L
chairchai anariabld dowrin dent end(V N ead'y c()lhé)ant [daimnas. at la other 'ﬁ@% tthe

chain is Li to.a h one coyal ent
consanGIATIReT BNt T I8 A RESCAHBAIE T S rdarenp P g sy chain,
f9RddFit fain of the h h
and tllllgil noéﬁ%a&l@?g?a@ﬁé a Qﬁééac i lﬁghaeyaﬁfaﬁE @B éuhnt of the heavy ¢ ain.
Partiahla0ariias abldgEHIMdSWSh&ﬂleedi torformaah mterfztbeé.mtvfeed ¢he light chain and
bri dges. Each heavy chain has at one end a variable
heaVM@h%iP wariapls dgmpindwed by a number of constant domains.

Ea h Bhidblc Wbinai
i ek GRS R, @ Pk AR HGHIoR i o B ARl Wbtnains
diffel extensivedy irt Jequénicg hinoag antibodes ahd greadedvrt the bheiufg argltspecificity of

constant domai n of the heavy chain, and th

each|pagielag Aatitody o1 iEaE QAT HETNs %waﬁédhwwbtlﬁé is ot evenly
dlsm\f)ﬁ{egQRIIogg er\/agifa oGt Waﬁ |dfles. rAis tcbﬁdéhﬁ'ﬁte@m fhfee segments
res ues are el I eve orman | nterface

callel @iy p&edridbierekiogh botbhﬁ the 1ighd c]lmmmyd this dieav yvehminenzdriable domains. The
donai ns. The term "vari abl

E refers to élh fact that
morelighlyicAn§sayad; Rgrons of bl @rgﬁp%ar&(fﬁﬁ% amegyork regions (FRs).

e (U
o YISl RSN S R AR B R gt sy
adoptinf ialPosheef @nfiptratips rcbnmfm:kmlrbyathtele deperviitmbbe egions,hehich form loops

variability is not_ evenly dlstrbbtedthrou% t he 1
connglinga BRGNP CASESPTBAE P A e Bhogt strysSifee Fﬁfﬂé rjpble
regidiF Faf AR R AG SIS RRG S 0k ERF aRg o e
hypef@iabRrregibhOfiby thoother ochaih, pmthbutem thfe fomndtmblof tithoamgiigers binding

are called the framework regi The vari

|
site efcmtiPedicoiseq iabdles! Hbav§a e qfﬁd’ﬁ?t%'ﬁgf fremdiplfeiee faterest, St B.
Publfc%éalt%@erw%@ﬁ\tgaﬁ%){alq_ﬁﬁ%t‘e@gf ﬂeag S Be@ksd0ND. Qﬁ‘gﬁt)) ofhe constant

connect ed ree hypervariabl & regi ons, which form
domhi@e p M0 nwemea ldgccth bimdispacantdedy td ar aitiggn, et £xtobit various
the b-sheet structure, The hypervariabl e regions i
effectorclnetioas rsush as PEHEPRURTERTHRS ditpody gsaihpdy ﬁ%ﬂl@%ﬂ‘ﬂ@
th t he hypervariable regions fromthe other
cytoif%?mtg? contr| bute to the formation of the
anPhgemdigestidnrg asiiicliefpraditcebtvd dsntibantigebdindng frhgments,

Sequences of Proteins of. | mun jcal Interes
callg Falp iEpareenis sfroaw@e? §ingle anfggn %ﬁgangusﬁeﬁnﬁ GuEsdg e ragment,

whoPidvenlEGL RESHIRy NrysfaliBRrbdqily] HRpGR ISR HOMRLAT (b,
re not |nvo y in |nd| g an antibody to an
fraglaeﬁtl thigtthas bud ar&bghn-lbmdm@smes asd afstilchpablé Olfmbsssdnrﬂgmgmigen

artic f th
Cel'f Ilélf eld'glglé%l%glagp : e Gy bognchlc%nta?ntslabc%gr}/plete gntlgen -recognition

and antigen-binding site. This region con31sts of a dimer of one heavy chain and one light

chain variable domain in tight, non-covalent association. It is in this configuration that the
three hypervariable regions of each variable domain interact to define an antigen-binding site
on the surface of the V,-V, dimer. Collectively, the six hypervariable regions confer antigen-

binding specificity to the antibody. However, even a single variable domain (or half of an Fv
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Papai n di gestion of antibodi es produces two identical
anti gen-bi nding fragnents, called "Fab" fragnents,
weamkogasth a single antigen-binding site, and BCT/US2004/040947
residual "Fc" fragnent, whose nane reflects its
ability to crystallize readily. Pepsin treatnent
yields an F(ab')2 fragnment that has two
compﬂl;iﬂg}ﬁﬂly thrmhypgmnatde r@gﬂmmlspecsﬁc fdr apaptifdnd haf the ability to
Cross- |nk|ng antig m ni mum ant i bogﬁP
‘on

recognizeangdpind #tiean, DB adowerﬁfﬁat%thaﬂﬁhffgféwrff Radysi
a7 TPy PRSI 08 O e MR PRI 308 o o

cons@an@inaih (ICHil pbitthe héH’WQ:hmal &ab’ ﬁw@mﬂts&llffeﬂﬁothabira'gments by the
this configuration that the three hypervariabl e

additiangefarfewaesidugsiat thecreoxy treius o1 the lisayy ehaig C&de%llawcludmg
ant 0

one QRSBS54 3 AL 00 o i o

Fab' f0Whieh tledys@aiehtdidie9) of peciohstant doniaing bear ﬁtﬂéasb onkyfree thiol group.
However, even a single variable donain %or hal f of an

F(ab D‘m@hﬁy &amge%wygm hewer pprstuged asamsis of g’ dragmspiscymehphave
ine ) B B b SRS T

knovi. ndlng site. The Fab fragnment al so contains the

constant domai n of the light chain and the first
cohbhe Jight ehains’ @f e@ﬂopleéf(lmlﬁ@lqm HEQM any-yeytebrate species can be

s PR Sty LRGBS CORPERLS RV B0 10080 e

aminéhRidseGidnceodiBthéir bmtaﬂdd@gmﬁme or nore cysteines from
the anti body hinge region. Fah'-SH is the des“gnatlon
hePepandingronrthpamine sequenes of g)‘git(@pﬁéntr@g%@? gir geavy chains,

antlbolal%s %8’[1%% z?ﬂgfg)ng@% ﬁ‘%reﬁ?&?ss@st ”h?e Lre WE. ng a\ clﬁégéso(gf intact

roup ragmen s origin

antlbr@ﬂﬁﬁ ugadIsds 1g8) 156, &fd Igafn bhd agren bs thebd may baﬁmmr dqaied into
cystei nes between them O her chem cal caoquplings of

subclihtes bseRyPe). ety » baCel, MGD IeGovRA. akieAR; die hepyy-¢figin constant
domg) Ls ﬂllrzl {é’fgpeg tg tm%gabp p%slepgé ar{n'i)gﬁ'?eégr)é c\éﬁ%& & and p,

I"ear dlsf§nct
respéc}iﬂﬁ? Taa bllllﬁﬁhtls&naare@ IKhd éfree-tiardndi@ndll confi gaamﬁhscuf diffierent classes
am no_aci d sequences of their constant domai ns.
of inpawnaglbylnoarettell kaeRo aci d sequence of the const ant

dorg%%le %B?ﬁuli‘g'" Pr rb%ﬁv'yarﬁ{ﬂ . grﬁ%]r&’s p&q 9'@1 Bfd Vv, domains of

assi ¢ erent ere re |v§ maj or

antiboiSeiRseinthdso Uamhing aie ;beséhem a digfe polgpkptidg Ehaihg Brefaabily, the Fv
IgM_ and several of these may be further divided into

polypepbidp Aurthes compitey g pelypertidg li @l@gtweqrg@g H|aénéé/ qogmns which
g 8 5 T BRI g OTBLIB 8

Pliickthth @07ke Pkhirnficolggy oﬂﬂdndﬁoﬁa@ﬂp&b‘ddzé&ebgﬂ 1 TH Rosebung 4nd Moore
structures and three-dinensional configurations of
eds.,fipringereYserlag Newesorkspn- #aPrdde(B1d)-i ns are wel | known.

The term "diabodies" refers to small antibody fragments with two antigen-binding
sites, which fragments comprise a heavy-chain variable domain (V) connected to a light-
chain variable domain (V,) in the same polypeptide chain (V,, - V). By using a linker that is
too short to allow pairing between the two domains on the same chain, the domains are forced

to pair with the complementary domains of another chain and create two antigen-binding sites.

10
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"Single-chain Fv" or "scFv" antibody fragnents
conprise the VH and VL donai ns of antibody, wherein

wo beseedanai ns are present in a single polypepedTies2004/040947
chain. Preferably, the Fv polypeptide further
conprises a pol ypeptide |inker between the VH and VL
domai ns whi ch enables the scFv to formthe desired

Diabdliel GleWeScrfbell nitfaé HiBn ofon ek dngple, I 464, 09N Ve@ 93f1 136 Fvand Hollinger
see Pl ckthun in The Phar macol o g of Monocl ona

et al ARrado ddtledcady S¢i. USAD0:6444e6A43r(@9%d Moore eds.

SpL _ver| New York. pR. 269-315 (1994). :
cort S sigarddha pEree S foo Blaeftinra st byl ifigined from a
populdtion driRbstdHiaBP RoRbRebss HitibSdies, Wol, @kt haRa@Ndibodies comprising

conprise a heavy-chain variable donain (V) connected
the population gretiddnsical andfor hinidgheisams epitope.)exiept forepossihie variants that

TR T E—
mindrGhoRRRE 1£ Btthist tbpR1RREI ﬁﬁib@ﬂﬁpfegéﬁﬁ&lst WhiBRtypidM1y nclude

the conpl enentary domai ns of another chain and create
different antittodips witectad agajns idiféseridatsodinests femtopes ceach srpnesioaal

o T o e A T o
specRitQhé hﬁﬁ‘)ﬂ&oﬁ% 298dodidRe hdVaRtaghbBURas tioh eleyard ikoHmifged by

used herein refers to an antibody obtained froma .
othepippulraiglanlios. Thetmsadifieri "aidnpclooatd geketessheeharasiatiod she antibody as
Ll.e., e indivjd anti bodi es ¢ riskng.the .
beins gfaingg 3pn B LS -GALY REMOSHAE OB RECE Ro CLhECe g dpaot © be
consGHEER re_ﬁﬁlﬁng?ﬁﬁh@ﬁ(ﬁl yahé amtivody B?hnﬁbérﬁ@uldﬁxhbﬂh@d._ For example, the
production of the nonoclonal antibody, such variants

mongelneal ahtiodiesi tn ye psaskigraccirdanse wath therpresens inventigpmay &g imade by

o RS S S BEL EoFu  RUH,
mad%i lr)]? ?ﬁgzgﬁﬂtnaﬂ?bﬁrﬂneﬁeaﬁsé@ Rid QPSS Pate@ath) 4IBBH7PNBhe "monoclonal

dy is directed against a single determ nant on .
antitodeesamay glsn be lisolatettifroinhagoantiveily librasies ping thy techpigues described

o CHRRSSLAF R B R ARAREF el D AP g 2550

(19970 4b dx@mpidronocl onal " i ndi cates the character of the
anti body as being obtained froma substantially
hoffbgewaodeng) eptbati¢seradn spasifidelpinctuded ghimesichantihodiese

._construed.as requiri duction .of ..the.ant.i b .

el R IR b fosion PR BRI b Bt RERt e i o

homBI¥ghb®ORi &stresPoriden HericBs ACGHAbEHABS @eriVell irohh € patiesiendpecies or
i nvention may be made by the hybridoma method first

belougisg td bpatibylakattibedy elassair subglassy whilothe rangndagf the chgin(s) is

eI P R SRR R R OB s e o anth
specRlor BAGhSAg td Bt ﬁﬁtimﬁliq%l; 8t afbclas0 Ak PRAAS fraPikeMody such
l'ibraries Using the techniques described in Cackson
antitexdiea) so INag oy they 8816 he-desiged gl gicabantivik (WS- Batea No. 1,816,567,
Mon';/ts)gn e%la?.! Prozc.zl?Vat%.S}c_a%.ggci.( &gg,]gl’:&{ﬁ %8%%?%4?). Chimeric antibodies of
interest herein include “primatized” antibodies comprising variable domain antigen-binding

sequences derived from a non-human primate (e.g. Old World Monkey, such as baboon,

rhesus or cynomolgus monkey) and human constant region sequences (US Pat No. 5,693,780).

11
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The nonocl onal anti bodi es herein specifically include
“chinmeric" antibodies (imunoglobulins) in which a
w@ooosiers4nf the heavy and/or |ight chain is ideet/UsBb4/040947

wi th or honol ogous to correspondi ng sequences in
anti bodi es derived froma particul ar species or
bel onging to a particular anti body class or subcl ass,
whith@ndnhgedr &raisod aon-bimah ée. g hmiuri(s)) anitibodidemnt ichmherimi antibodies
or honol ogous to correspondi ng sequences jn antib g

that qeatain mdnimabsaaueRaCIdsHv @P%ngn@éll@wnﬁg lopwlin negryd ?most part,

humaglgzg ba%ﬁ? cggszasig hgﬁaar? H%luﬁlé ob e&ﬁk i)he%gaét{b%%g?ges reaemdues

fromRilbeFasale %Ig,idnvdﬂthe fe&pﬁznt E’l&treplhcd&d)y résl&lfﬁ fbdid a hypervariable
Morrison et al, Proc. Natl Acad. Sci.

regiog pf 8 ®51-hggBE quog@z(yi?noremlbﬁéw suchps |nafm§faé§t EAbbitor @pplygman

pnm%g?‘-g\lngg hnegAeglred sﬂ%{: 'fqﬁg a%ﬁﬁ&;% and Efga%glislncsgﬁg elfrlsﬁé\l/rgg fﬁ;amework

omal n “an nces

regio (PR)redidBdofthé Aihen (rﬁano@‘tdﬂM&lté fépMQ&kBy corBdspdndisg non-human
baboon, rhesus or cynonol gus nonkey) and human
residaesn ﬁlgt.hpnmqgg,, Tymnagizgd @ﬁ@l@gigqslygaypg{mme residues that are not found in the

remp}ﬁ&? ?nﬁ&oﬁg H{ mo'_!ﬂnﬁonor agmbocﬁ; pﬁwgé mgglt cEﬁjcgE%ré @ﬁ@e to further refine

IES are nmeric an

antib6@p@dimahod. Malges@aly eredfinthaizey aftitddgwill (mrripbiﬁaﬁubstantlally all of at
i mmunogl obul i n. For the nost part, hunmani

least gne;iand dynsealkytwonyarghlei W&g}rb\m@ ﬂH of P‘&?Faﬁflélnlbf all of the
d |
P B ol f SR PEARA Rt g,

subs@ntid BedIVeth@BR ¢ are@Bosedf @thumah Qﬂdﬁﬁﬁ@ﬁbﬂbﬁ&gﬁ&c@p@mmt for FR
anti body) such as nouse, rat, rabbit or nonhu

subswtlmbawqﬁow}em@bum@uz@ﬁ@elbwwmwnal&x A iwe@/ corgpygse at least
It f
oo BB bR B BT SRt SR 1S hnRpostobutin

For faRhér@RR@e e Jors 2t B Mautee3il dil228525 Fuegd)eR iwolireann et al., Nature
humani zed anti bodi es ma nprise residues that are

332 3123%33%61%8) and B@Stlae@f”ﬁi éﬁtSfélfﬂf iBiokg-398-3°8 4 &) donor
bf%rr}{ “P%b]e?\‘? %agf% %oﬁ’a\twh@rp& eﬂrh‘érem rE & %gr S acid re éldues of
ne an rnmance n enera numani ze

an arﬁibbtlia Qychviiré fesﬁ@ﬁﬂj‘ld: ﬁﬁ aﬁw@t—lﬁﬂdmgl The Bj/}ier'iaﬁ*lahle rhgaﬁ tomprises

one, and typically vari abl e domai ns, which all
amineracish 5% dugstirem pycmple@m@ﬁ@ dejgrminiag r%tﬂne qroG‘p?é‘ (e.g’ residues

25 SEDCSPSEI RSP 2%) pAPTERARR RSl s,

65 (H2)HRa 95 muereig) ahtik mea\@&mmamablemmpm K@batl%lRal Sequences of
substitution(s) as noted above. The humani zed anti body

Protejpg oﬂmw@ﬂl% Inggenest, ethnkst PublieHealtplervige, %@tﬂnahmatfm%?ﬁ of

RSP oSO S TR L b BB T

resid@és 24132 U5(§35§ a12)232 996 (Llﬂﬁ&he hﬁhte:hlimai;aﬂalﬂé daimain and 26-32
Nat ur e : 323- 329 51988) and Presta, Cur Op.

(H1)sh3- Q@(H2Eng| 96- 14813 gg@le@ggggghamr\w@ap]@,qqfnam Chothia and Lesk .J.

Mol. frlr%ﬁ) géé’g‘iﬂ 6 §l|9§§§| Qﬁ m%%&..%%ap%h ?{Nﬁiu@?]gu%ftﬁgsé vhfat® Gomain

an ant1 bo

residu8SGRASthM ﬁlem%e@mab%fégﬁhﬁédlm&s a?h&ehlydbﬁhd@.r i abl e
regi on conpri ses
I%xamples of antibodies which bind the CD20 antigen include: “C2B8" which is now

called “Rituximab” (“RITUXAN®”) (US Patent No. 5,736,137, expressly incorporated herein
by reference); the yttrium-[90]-labeled 2B8 murine antibody designated “Y2B8" or
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amno acid residues froma "conplenentarity
determ ning region"” or "CDR' (e.g. residues 24-34
w@ 005/ 06602 56 (L2) and 89-97 (L3) in the |ight BEEDS2004/040947
vari abl e domain and 31-35 (H ), 50- 65 (H2) and 95-102
(H3) in the heavy chain variabl e domain; Kabat et ah,
Sequences of Proteins of Immnol ogical Interest, 5th
“IbntEdmorerﬁhwoetéﬂé’élE%ABH‘ﬁ@ (U8 Pakat Non3,736,131,ickpitcesly tfcorporated

herelﬁggfgren@;ggsgg A ( J,??gsc)g{dgand/ or. t hos ,r esi dgﬁf}i_ lpeled with
1311 to] POeRfatd tﬁl@)“3gg§132 Eﬁ# ¢ictind 1 32 E% tlugﬂ)lf]{abcﬁﬁwl‘;) %@'S@atent No.

mal N and 53-55 96- 101 (H3
5, 595 'VIH he;avssl;cimabnpomd ledndie b§zl mfanence)ﬁnuhha moam:lom stmlmdy “1F5"

901-917 F "FR!
(Pressesqzzdfa@gdéa@ts;sassgww B ke ork paEnedcer DA A ES

I |
(wohyBosMPRLYHe, 33, RTCRUSGE! AR fHish ?‘E“‘“%D o"%‘ﬁf{hé‘gﬁ‘% 2H7
antlbbﬂlﬁ? (wsi Eatent(N(BSS 67Wh] &E)h expessvincapodrattd’ h@rdmuhy rﬂféx‘énce) humanized

"RI TUXAN( r Pat ent 736, 1 qu? 1}/

2H7;i xpgpgé é‘éerﬁ@zp ,qu:nwrkr @M%h&@pﬁlﬁg Molcedtar Evolution); and

b [
o A LS, S T b5 b
Leukbbyte Fypiag W&Ksh@(Maﬁlﬁhy en di! cm deukdcptt D T (M/chchael Ed., p.

ref erence); murine I% " also called

440, Wt‘ﬁh’tﬁfﬁﬁ’m%ﬂﬂ% a1y I abel ed with 1311 tOgenerate

P A RPN g G5 BT, o

chlmbﬂc ﬁfuﬁﬁé/ahmdn hemetclondl\antibddyrdirece)l agamstithe CHEA@otigenadnd
_anti bodé 5" (Press et _al_. Bl ood 6‘(?%%’ 584- 591 f
desigatsd 7 2RI B ZAHSHONR. 531 hiu xR PR esein by reference,

~ i 96450) ;
el e e e B (o et et o
5, Burélylf8Othe afpossstieyein tthamanizad @H7hmfers o fyintact antibody or

reference); humani zed 2H7; huMax- CD20 ( Gennmab,
antibpdy frageynt camprisng thengpiabledistbsguems Evol ution): and

MOBRAGAIRP SRR SR VTR &8ES Vs YR RBRQORPAK RPKPLIY APSNL

e fromthe I'nternational Leukocyte
ASGT&BSHI@GM}SGT\DETLVESSEEJQHEIH:&TYHCQQWSFNP@HIF@K)/GEKVEIKR (SEQ
ng Il (MMchael, Ed., p. 440, Oxford Uni versity
ID Nﬁ?&s@ X‘SJW;?heaWée‘l“é?% 'rituximb” or "Rl TUXAN(T)"

QP W%Pé@sﬁﬁ SERAY AT RRGIT WA (%&PGR'GLEEWVGAIYPGNG
ri ne

nDnoc ona antlbody di rect agal nst the
DTSWOR@@SWKW IGYBEOMNSIRBBD TIAVYJBCAREVY YSNSYWYFDV

137, expressly incorporated herein by reference,
WGQﬁEFY&W@%ﬁ '%ﬁher eof which retain the ability

t O\Kme&dthgg&glmgw ?llfly ahod} h@a@ﬁf&?%ﬁﬁmﬁ?})}gbﬁrably it comprises the

umani z ers to an Intact ant dy or
lightahhinbadyo ididgeguenceconpri sing the variable |ight

DIQM TR S SR RMEVTE R ASA LS VMY QKBS ARIP L DARRNLASG VP
SRFSGSGSGTDFTLTISSLQPEDFATYYCQQWSFNPPTF GQGTKVEIKRTVAAPSVF IFP
PSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLS
STLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID NO: 3); and heavy

chain amino acid sequence

EVQLVESGGGLVQPGGSLRLSCAASGYTFTSYNMHWVR
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ASGVPSRFSGSGSGTDFTLTI SSLQPEDFATYYCQRWSFNPPTFGQGTKVEI KR
(SEQ ID NO 1); and vari abl e heavy sequence:

WAEMGENESEEE VOPGGSLRL SCAASGYTFT SYNVHWRQAPGK GLEON/(B80Y263094 7
NG

DTSYNQKFKGRFTI SVDKSKNTLYLQWNSLRAEDTAVYYCAR3/ 4WYSNSYWYF
DV WEQGTLVTVSS(SEQ D NO. 2) Where the humani zed 2H7
anQARGIGLEWAIG A I RGNGAES YOWQK FKGRF S ABIKSKINTLY LQMNSLRAED

r] the || i i i :
TAVE G eREaey BRI AT A A EREA TR R E AP SIsROTAA
LGCEY¥DYFPE VTV SWNSGALTSGVHTEPAVLQSSGLYSLSSYVTVPSSSLGTQTYIC
RFSGSGSGTDFTLTI SSLOPEDFAT YYCOMBFNPPTEXSTKVEI KRTVAAP
NVNSUEP FRTK VDKK VEPKSCDK THTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEV
PSDEQL KSGTASWCL L NNFYPR \
TCVY By BHE SRS RN VACR E R K GRS T (40 P DR TQDWL
NGKRY pAPRIOTRR G h{%%ﬂiz‘ﬁ! ESREEMTKNQVSLTCLVKGF
G@)&%ﬁ’%&ﬁ RLSCAASG@?FTS VHW/RQAPGKGLEWGAI YPG
Y PS NGOV E WHGKFEQRENNSVK SRRV L DSQSIFRAK LTV DK SRWQQGNVFSCSVMH

TAVYYCARWYY SNSYWYFDVWEOGTL VTVSSASTKGPSVFPLAPSSKSTSGGTA
EALNNHYTQKSLSLSPGK (SEQ ID'NO: 4).

#%Vﬁ%ﬁﬁ%ﬁ’%%@@éﬁ%ﬁ@é&%&@ﬁ%@%ﬁ%&%&%@&

recoWySIHKRIBN TIPS RIL BCDKTIHT ERRERARINL | GRRSviiaR PRIGRKDELIMoSits
RTPEV

naturpl AN SIEBPEY R NADHVEY MQaIdrRIsEier VIS HARORAEG OT RTRASHEC uses
for t@%@ﬁé%%%%ﬁélﬁ@ééﬁﬁ%ﬁﬁﬁmpﬁﬁﬁmﬁw% et

nonpYRSDhAIEYESMEQPENMTTE P EMb DS DEBFEFhY SKt FVDKSRIRGNVERES] ) to
I\/{ﬁ EAL HNHYTQKSL SLSPGK i sol at ed"

V| (SEQ I D NG, .4
greatghthan dnavakty Veighi apfise (S‘n%§ eEPé‘é‘H‘eF&’é()ﬁ{‘? éfr;@&’ Qfifod, and most
¢ f . i .
pref@ITHREthaRITON WERRY IR0 2 deBR SyF OO il 1ehd 15 residues of
N-tefmihalr@lintemal aminoesctd eqecmmabyg usadfa spinmhg swpdeduenator, or (3) to
interfere with ivganos i ¢ or therapeutic,uses for .t

he .
homeggngifnhy SPS-EAGE vager rﬁétrcefeseoréwm RE KRG pEsing Gpomassie blue
PGRELUHAC Gk Pint RIARE RicRIdS AR gd st 8P withi

Or’p%ifée}?@?”rsgﬁge%%odi man%s,nt e ant agoni st vviglél Sbe pﬁrilfircled
recofitinahiccet]s simteat ledsh nnO&Hfmnemsifghd arsdgonrst'sigatnias enmamnment will
determ ned. by the Lowy nethod, and ngst preferabl
not higgyesepty a(?r%wwéwowswg olajed pnfagonysicuiliy Priared B ehfast gpe
purii‘?&h@ﬁﬁ‘te@_t | east 15 residues of N-terminal or internal
am no acid sequence by use of a spinning cup
sequipasitnt’ hewin s3)huanipatiegenei ty by SDS- PAGE under
Lfeﬁ"lgr(eziltrr}l%ntq'rre e?snt%%%t Ctlhgrgapgl?tlncqlretaltrr?ennst arlf(? Iprrg)%h)cliggt%aosrsplreeventative

measures. Those in need of treatment include those already with the disorder as well as those
in which the disorder is to be prevented. Hence, the treatment may treat rejection of a graft
and/or prevent rejection of a graft.

The expression “effective amount” refers to an amount of the antagonist which is

effective for preventing, ameliorating or treating the disorder (transplant rejection) in question.

The term "immunosuppressive agent" as used herein for adjunct therapy refers to

substances that act to suppress or mask the immune system of the mammal being treated
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or, preferably, silver stain. Isolated antagoni st
i ncl udes the antagonist in situ within reconbi nant
w@els®esence at | east one conponent of the antBQDUSBDY/E40947

natural environment will not be present. Ordinarily,

however, isol ated antagonist will be prepared by at

| east one purification step. A "patient" hereinis a
hereft! MBls RBLidGAtIude ibSRhERMhat stiffr8dsTytdkiteqirbdddies aRmurégulate or

treatnment and prophyl actic or preventative measures.
supprﬂ3$elf1ant1gmleizkplﬂsslt>n,e7amﬁ§htthﬁi MHQJ@*@%%@SEXWHIG%‘E@BUW agents

it SR 35T STl 0, FBBROEnd dtour

of \xfh?dhqg idc@ﬁ)oﬁg{te@hé}&ﬁfbty r@ﬂ%ﬁgn@é) RERYEBdal ﬁitl%ﬁtalnﬁﬂat@xfy drugs (NSAIDs);
e expression "effective amount” refers to an

azathmpum ogélopllltfsphmilldg,dnompcmmﬁml dasazet;fdepsongeglfiteraldehyde (which

mas% ﬁgﬁ\gt o tlg?rgj qrs%%eaqu q%re‘g(? q\g%qgl-?:(?h&?gr 1-r1g10 yplc antibodies

T her ap%@ﬁfd%ﬂd’ﬁagﬂ&ﬁ "cy@8spbPada ;8618 sh @ asdMddBEHicosteroids,

refers to substances that act to suppress or
e.g. yaedni¢cne, metiyipecdaisstopm aid dekamethasoak; b@ﬂmgexate (oral or
herein.. This woul.d incl stha

treate
sub eiiaP IRl RUECH B TeH SRR AP o e & gjgkinggeceptor
antaggllngts ?ﬁlﬁﬁcﬂﬁﬁ‘arﬁ%ﬁft&?&br@? [p()r f@%lﬂoti%s Mr&- tﬁﬁfok HEd#Ssis factor-a
les o such aentSIncue
antiBodies (mﬁhﬁmwbyjr-aﬂalsumub)t ante ANpriimmutionkssin (staendels), anti-tumor

B

antli Qﬁ{l ! Mt Lgsi-CDPR Mmtla@ﬁﬁg‘hﬂiﬁdd[@; anti-L3T4 antibodies;
cyc ospham de; brom)cryptl ne; danazol; dapsone;

hetegdﬂug(atsahddhyd@o@tﬂgld#ulmapk&ﬁahgbm aqu:rglelm gnti-4P3 or anti-
oS e b e AR b et POVE o1
pubﬁéﬂeh G/de i%gto?ﬁrﬁlﬁé"’l@ BUGhepASioghd4E.ACQA Ir TSA §omi B8 host;

., prednis met hyl pr edni sol one, and
FKi!)éxRBe&lHas,afeexyspetrghdm,emre'c(mﬂ“mellopcmmc(gpmuzé)U S. Pat. No.

s (B S Sl AR sl 0TS wo
90/ARbk: IR RLAMe, 381> 4820%1989); afd W DDOUI 339; ardNT Lelf é6&Ptor

necrosi s factor-a antibodi es (infliximb or
antibokkibd (EPNE19)1,09as1ch-a NEEBP nunoahesi n (et aner cept),

ant j -tunof necr.osis factor:b ant|bodi es s

ant AP (YR 8T A U SR P8 Uppiacee Rt dpfipjs or prevents
the ﬁﬂltch&?gf (%‘ﬂs aﬁd)Bf caubA-dbsaitiioAQF caIs. TH%%Mijisriﬁkended to include

anti-CDlla and anti-CD18 anti bodi es; anti -

radiamttivl ogitess (ehgtﬁa?lbl 184415 YahRe'*f, M&ﬁ,o%y?% Bgzl”oB lapg radioactive
pan t | bodi referabl ant locule t

isotbpst okt chirnr beapelic Aeen Sy (hEht 450 2 Sl e Geyte foxins or

/ q f.
eI LMD T kT B S 0k o

t heA HdmtrotHexkgR6tic E@ns'ma@hemeekgxmmugdl abdful; inthetaenyroent;of cancer.

el |
Examp‘ies of chnggt Ear%;r)eu wc%ggrrl]ts mcluade alkyla%ng agents ls>1l?ch as thiotepa and

cyclosphosphamide (CYTOXANTM); alkyl sulfonates such as busulfan, improsulfan and
piposulfan; aziridines such as benzodopa, carboquone, meturedopa, and uredopa;
ethylenimines and methylamelamines including altretamine, triethylenemelamine,

trietylenephosphoramide, triethylenethiophosphaoramide and trimethylolomelamine; nitrogen

15



10

15

20

25

30

5,1 14,721); T-cell receptor fragnments (O fher et al
Sci ence, 251: 430-432 (1991); WO 90/1 1294; | aneway,
woNaiosnels4841: 482 (1989); and WO 91/ 01 133); ardr/Usmed/ 40947
receptor antibodies (EP 340, 109) such as T10B9. The
term"cytotoxic agent" as used herein refers to a
substance that inhibits or prevents the function of
must@ds lsechpGhiratiutsie shidamphasiid, ololephaephdnside, Bogarhestime)j ifosfamide,
i ntended to include rad]oactive |sotopes {e.q. AtZéH
mec@mﬂwmqezmeclﬂgo%thamsex1dRéI@®c Igrids anelpliatany noyemgh
phe:ng%dI oa%e:q\él?nd& %%%os 1d%ul)r|ac1fg‘1us {(P %{t%%&%% §uch9s @(Iirﬁiustme

s ofral
chlm%ﬁgt)bﬂiﬂt fo@@ﬁdsﬁnéiQI)m&iﬁlﬁeOmlrﬁiﬁtlﬂé r&ﬂﬁﬁ@ﬂiﬂe@ lamtllflbtlikgahch as
pl ant or animal ori or fragnents thereof. A
aclacimleymsmquap@u@mcata nj gzaaer@wehie@@wcmrﬁa@wmbf ul
at.ment _of cancer %

calichPhotib ST PR ionhREE Ehvins

daun%ﬁlb‘iéih QUeRirabidinds-Azb SSHiE pbashdLe, G@XJMM Epﬁ}ﬂblmﬁ deptubicin,
sul fonates such as busul f an, |nprosulfan and

1darqbuq@msn|¢r€@1}mn}@m, mlmnn@msSmwm@n@m apgelamyeipadiyspwcins,

peplwgycﬂg},l pgﬁ@rlog%cwegur%ﬁ%?ﬁmdﬂﬁeg %im T gc])rugwln stgeptomgrm streptozocin,

?“:hr?m{)ml){cms dacttlnom%

am ne,

tubetcidilUbkhiBRRNBhedtRE zotubicht; ¥he ieaitRRaudihd@ethotrexate and 5-
trlethylenethlophosphaoran1de and

ﬂuommanét(ﬁwm folie acaman@logtmstsu@g@ﬂmgmtamsn@h@mexage, pteropterin,

b I h
R

yrifiREdY B&mrlrh@ aﬁ&téﬂ,ﬂa&mmmeoslad@nmé l@ﬁl&l(ﬁﬁr cytarabine,
novenblc phenesterlne prednlnustlne

dldeoxmmadnmlﬂuﬁdm%@DDCIWbmeaﬂ@lxumiiﬂieﬁ 6d1H;emdrogeassush as calusterone,

dronmsfmgf tflﬁ greo’p}ogllﬁ*eg%@f 8%,%%%1 ?plgss%%ﬂ“l g%sesfsgﬁachon%%}-éd}gnals such as
amlrﬁ)%hﬁ&hlmw $hiftane 611b ATy Ed11T, actliicPleaiziér sich azfslidit Beid;
cins, cactlnonyC|n cal i cheam ci n, carabjcin,

aceglpdone nldﬁplmsnharméc glynogpde; |ama1nole\mh@rﬁﬁ%|aﬁl§amne bestrabucil;
blsa%re&ea?i% xa(s?( geg) %g]r%lreg érr%crchmn ehm‘iﬁ]@bﬁé rélformtlhme ethtlmum acetate;

ucl ne, Icirn

etogRR¥ YRlliGMmMitritd:aHydRi:Sufea; RAfiGS) londaiine; mﬂtdgﬁhﬁycmenﬁmtoxantrone
nycophenollc acid, nogalanyC|n ol i vonyci ns,

mOPpmeAmqumnegqusta@nynhqmampu puAbIGn; ngdephybinie acid; 2-
t
ethy(lixgg ,IXCI %ﬂas ! e?%ﬁ@ gz(rl)zlrog( e Its%gﬁ}agzg q#%?m%a%?lﬁ{l Cﬂeﬁiﬁﬁmﬁlc acid;

triazffofB N ot I eRhBraif ethPramihd) fthting Oindedife; IdularbdMd; tadortlustine;
analogues such as denopterin, nethotrexate

mltoptcemtobmetqlactolt mpﬁl@prr@;aaga@ytowm arebigesdalg érasG '} cygophosphamide;

ar abi ne, t .
thiotep SR 6 Ry PR QPR o i My R SbB Drcplogy, peinceton, N
and @&@Edxkl dAYEOTERE2 ARMidndL Ffilent RoT® ] Khton§yFraned; dhﬂ)rambucxl
di deoxyuri di ne, doxi f | uri di ne, enocit abi ne,

gemtlltadmﬁ; |6dtihngua15n¢;mleraamqamg@ﬁsm§tb@ﬁe>9?ée d’gﬂt’lﬁlé‘ﬂ’e?%}?és such as cisplatin
@ﬁg;%g? \8 | @asetl&%t ﬁ(ﬂggo nat e%f)psoss u Wsltﬁ'nl%s’farﬁrﬂgj th tﬁrﬁ&ngg e,

amno ute
mlto]?hﬁtlfﬁr@nﬁncﬁsrtialleoﬁh&@mméc ahvelbing, lrﬂ)vﬁjﬁ:ﬂirﬁmeﬁi‘p@ﬁds ldhhnc&ﬁycm
rolinic aci
aminopterin; xeloda; 1bandronate; CPT-11,; topoisomerase inhibitor RFS 2000;
difluoromethylornithine (DMFO); retinoic acid; esperamicins; capecitabine; and

pharmaceutically acceptable salts, acids or derivatives of any of the above. Also included in
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acegl atone; al dophospham de gl ycosi de; am nol evulinic
acid; ansacrine; bestrabucil; bisantrene; edatraxate;
waledoshersune; demnecol ci ne; di azi quone; el forni tPCTIES$2004/040947
elliptiniumacetate; etoglucid; galliumnitrate;
hydr oxyurea; |entinan; |onidam ne; m toguazone;
m t oxant rone; nopi danol; nitracrine; pentostatin;
this dufi@itameire ai-henmobiacdgentspivd apttylrégutite oamihéhit lbrmone action on
et hyl hydr azi de; procarbazine; PSK(r);. razoxane;
tumoss ssh 28 ARU-EHTIESBRINRRFINGTPT PaHPAS aXifsp, raloxiiene, aromatase
I h r n;
innio e FRS PRI, ahys T bR AR Ly gp e

onapﬁbtbﬁé 2l edremfepOfatoyrn); apdayti-aadrogensasuab anfistadéde, nilutamide,
cl ophospham de;

aC) t hi ot epa; taxo

blcalp@mldq, rol (d%p@(@_gqsyre limrgndy ptrw@}ltgcaﬁq @F‘E?Bta&jfoq@itﬁgqglds or
Pr.i nc d doxet axel (TAXOTERE(r),

deriv, vescgt Ven@g 8% Antony, France); chloranbucil;

gemhd fephi"BRokifle't Bla@@HE ten forgireteidk e¢ltdsed by one cell population
met hotrexat e; pl ati num anal oagqs such as cisplatin, and
wmcbapwm@@hqn cel psnimtesesl it mediasers n xmeles pheich eyielmes af;
st am de t Vi
1yle/10g18F élr%onﬁkmnlﬁ g\g}g?{r%fiﬁlggal rgll % i one%qlt re}%SI Iﬂgl{lgectf érH@ng the
cytoldael @B RRIWh haimhdiRpuet hdhunel Qd\’&th hdyarde dﬁaﬁ@hloﬁﬂmmam :growth
t opoi sonerase i nhi bitor RFS 2000;
hormyine| andrbsivinctgyewsihriormprrs pepKpTYid hoEnens thyrexing insulin; proinsulin;
per ci.n c
I'elaXéI&, c?é?)rte{ay%fn gglaf)ﬁr%%?n fl(gr%g)ngéesu g:}? \gcgpg\% g@&g#ﬁh% ‘ﬁu'r%one (FSH),

thyrdi8 t¥@ulath Rorinitile (USH), iant Mitsintiilg Idrivoaa (g hepatlc growth factor;
anti - hornonal agents that act to regulate or_inhi b|t

fibroblastheyae thatectosrprelciin mircsntgLigprogen; &‘H’f‘?mtfﬁqslfgféﬁgr'“ and -B;
I I t
] e R o 2 G100 25

vascﬁlraf @ﬁﬁoﬁféﬂl@], grs@axfab®REntelYh; thrtddbpoizaa TPe);areve gmdth factors such
torem fene (Fareston); and anti-androgens such

as NEGFdld; amt@ﬂ@t-grwtmfaarﬁrd'@am&r@arwamlu@ct%@;ﬁ%o P%Fél a5 - and
TG C,Sigsru(?m lrké: €§5\gt tﬂ %gjﬂ#u’}é{)ﬁgﬁl? @% °Q); §1|nh§ct1ve factors;

|va|veso aﬁyo term

interfé@yisHacR as intdfeorg @4y, bed g rcolohg stipulatiag lﬁeﬁztcrre [@Sl@ dudhyas
one cell popul ati on whi ch act on another ¢

macrroph@edéﬁ?lf Wa@s}ﬁeéﬁaatﬂéﬁﬁe HB@&P&P&%CéF @Mﬁs&ta&a igFglocyte-CSF
cg{g‘;)‘ mYe'r‘T%hl? L2y uRBOA]. cf?gﬂ' ot fagi ﬁh@ﬁﬁ's IL-6, IL-7, IL-8, IL-9,

or nones. afong’ the cytoki hes are
IL-19, rm\Am Hh%mnmmﬁ nedrosis f&mmnc}gmmhomrmm and other polypeptlde
N et hi onyl  human growt h hornone, and bovi ne

Factavo etk TR R I 18000 ok ot gt Thlon ARig ina sheludes proteins

fron-gn g\hr uF&F im[ ﬁ'%n%xtje%hm‘tﬂflﬁ{t i%gﬁg%lfl]]g]rrﬁtg)#]ae/ E?E{%aﬂ& %ﬁy C G [Vafkents of
the rféhk/éfbléqﬁbmdd:@yhﬂkinmne (TSH), and | uteinizing hornone

epatic growth factor; fibroblast growth factor;
amlri'Prqsif% etged indbis epplication FrieTs fee Prsepor gicdegivatiye form

ofa 8@2}{5138%;1@111[1 crtwg guﬂsﬂa?w? ihai ﬁ%%%%}té%ﬁ?& m{H&P Séls compared to the

-assocl at ed pepti activi
parent drug and is capable of being enzymatically activated or converted into the more active

parent form. See, e.g., Wilman, "Prodrugs in Cancer Chemotherapy" Biochemical Society
Transactions, 14, pp. 375-382, 615th Meeting Belfast (1986) and Stella ez al., "Prodrugs: A
Chemical Approach to Targeted Drug Delivery," Directed Drug Delivery, Borchardt et al.,
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vascul ar endothelial growth factor; integrin;
t hronbopoietin (TPO; nerve growh factors such as
wOo#ss15pd at el et -growt h factor; transform ng gromuiR004/040947
factors (TGFs) such as TG--a and TGF-b; insulin-like
gromh factor-1 and -11; erythropoietin (EPO;
ost eoi nductive factors; interferons such as
(ed.)i . e47-26D HurAana-Hressdh9B5) gThe mrodagy ofthismbattiongndlads butsare not
o ( Fs% such as macrophage-CSF (M CSF); . .
limitegt tonDResphate-canardhRgdmesEhiophnsehits-contaiping prodrugs, sulfate-

r.anul te- CSk C lfeyki: 4| . &@s

contf R g S o By g Wi dBes
glycdshtated ﬂrd)draﬁs, BliadtAm-dontalidng ptodhfgs, Gptionaldy substtuesi s

factor such as TNF-a or TNF-b; and ot her pol ypeptide .
phenpxyacetemideneantrining pradrugs g oRtienally gabsiitytrd phenylacgiegiyle-containing

her ej t he t.er | inck. I r to th
poafl ot Do B TEH O M5 BAAMEER ORI O o o e
morddcBvO Byt6klcyfr@cdriiy CELahip vadfRoytdoat divis tiatchybe daijatnakinto a

cytoki nes. The term "prodrug" as used in this .
prodeygfbine fariusn i isdpeention angludes bytsase nefrlimied (pathogechegioherapeutic

%f a?goh rga&eeuti cally active substance that is |ess
agenB Al @9 t umor celI's conpared to the parent drug

ang “igScefianatingn@f’ ibe il geiney ol viag ByceHs: t Exzansies include

converted into the nore active parent form See, e

Hodghth diseasepingladingdymahasytearedamishoh Hedekiys disease NepRRRirion-

ocj ety Tran I 4 . ' .
Hoa g s o rBRANH i At tonBP ool P gmp ot bl tcyic
leuk MRRI(ARLH dheonl@ry@gihecytidrlegkeRah (VELY hiirPel Eletilesniby plgsmacytoid
Delivery, Borchardt et al,(ed.), pp. 247-267, Humana _.
lympbeegis lymghena; manslesel dyuehomst ATRSOTHY aislateshlymphemganultiple

but ar ot lim - GG i 10i . )
e e o sy RIRORARL BoS P et
disofdeO@TUTH; Wakdtnbteem's aticiglibutinghadyngshoplasmaeytie lymphoma);

aci d-nodi fied prodrugs, El cosyl at ed prodrugs,
mucgsatagsacigiedympapidi tirgupNY mﬁ@m Mot PHTEENH e ut ed

hengxyacet am de- cont ai ni ng prodrugs or optionally
lym@ﬁB‘S@F ﬁfné% phenyl acet am de- cont ai ni ng pr odr ugs,

5- Noh 9 ddgkinosiyighaind (NHNS inchudek,Wat ot dintied po,dow ggsle/follicular
whi ch can be converted into the nore activeyﬁ\gt (o) 0)4

NHIf relepsed agrefmganpNEs. SpnicincdetsaredediisSeaeilV YN e chemotherapy

. deriyatiz i n . f. e SNHL . int diat
s KBS S PRI AL (R EINENIL emcie
grad€ GETRE MBI Peffise Cargg €61t Bmphsmb) dgtesaivoWHL AnclBdiag bjgressive front-

mal i gnancy” is a mali nanc}\é i nvolving B cells.

line NxHnadeageiessiveeedapserbil kil NHE relapsing afies or griragipry to autologous stem

e LRURRHL S, REARIL PoRa RIS s Base B REBlpurapy won
gradk YR adR-cleavad @11INHD W disedseNkHie. (ALL) ; chronic

| ynphocytic | eukemia (CLL); hairy cell |eukem a;
pl &bmc%&etﬁcﬁng%cyti c |ynmphoma; mantle cell

ly %gqg\%nti'grll I[))rsovcl) es '5"1:11\/6tﬁoeci (?ftt?e(atihé/ %ﬁ‘s?)%t rerfé'gtitoh R g patient where
CD20 is detected in a sample from the patient. According to this method, a biological sample
is obtained from the patient and subjected to an assay to evaluate whether CD20 (protein,
DNA, RNA) is present in the sample. The sample may be obtained from the transplant

recipient (or transplant donor) prior to, during or following transplantation. Generally, the
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nyel oma; central nervous system (CNS) | ynphong;
post -transpl ant | ynphoproliferative disorder (PTLD);
wMalodeastz om s macr ogl obul i nem a (| ynphopl asnaegt/is2004/040947

| ynphoma) ; nucosa- associ ated | ynphoid tissue (MALT)
| ynphorma; and margi nal zone | ynphora/ | eukem a.
Non- Hodgki n"s |ynphoma (NHL) i ncludes, but is not

sampl¢ {8 dbeinddofrorh dhve @eipibat’s otdah oukelts Prdr to trais@pmmﬂlonre g where the
refractory NHL, front line | ow grade NHL, Stage |P

transpdapt 13 GHGRHEREr apyRles e frome Tegipin ﬂwm%yt f@splamaﬁon
el oAb S50 51 e ARl B St somvles e

biopsiydyell dieransplantes graftearditdked aClestdd rgthe podsescei 0f(€D2(btlhere1n
i ne NHL and aga@esm ve relapsed NHL), NHL rel 3 r&g
Prefqahlerth@prqsefcea lgpg@e%ﬁpapwgeuge Breglis tseqvpluated, but detection of

e SRR LR S ARM I it . wher
cnzoeé dietMrll;d thupkiyntdi dereseindiHo, beadligiblt For tﬁatrmit iwiitd aGTDO0
Thi s i nvent i on provi des a nmethod of treating
antaganzfhspl ant rejection in a patient where CD20 i's
t
TR AR SRR, ARG ARR LIy gro

1mmﬁ1@ds|tfﬁlﬂihg,8md)réddajt%6ﬂiﬁﬂed @lla;(’brtﬁ%S(Ey&(IS), 1ﬁ\tﬁ1hni)@f®1puaebinavestem
CD2Q (protein, I’E)r esent in the sanp W;‘[
) rred

blottmnﬁueremyt Beity @vbﬂﬁéﬁloﬁlr(ﬁlrﬁ nENA BREPRENL etf-e tbF 8
el RS GO0 1y e LA s o

that biA@s hREt® i B buitably gody Eﬁn@tebﬂeﬁerﬂj‘ly,ofnntmlohlstochemlstry However,
transplantation, e.g. where the transplant. is a |un

the igyeafipn specifigelly gontgmplales ﬁetfeflamntaq@r?eéatmné#@@q ngcreased
prodg%f d)l%{of{ (fb (f @Paﬁ@ aﬁ[& o'ﬁud[%b nvi%ierlce{l&&ltlh%/lﬁhﬁﬁg PINA and RNA m the sample

I Ona OW ng transp ant I on, one or

tested Oy thyaRak peoAiipg B SHeor@thddintgtissdes) of t he transpl ant ed
graft are taken and tested to the presenc

t h¥eepys antibedies et Yind GR20greawmiableder ysgat ifé!ﬂget) mcludlng, for
NNNY e v t
cxrfERAE LAV roebh? MBI Me L) SRR 00,08, pct o
NU-Bbedrtibbdies SorameiceiNy! aam%ldwemmbcaweﬂqﬁﬁmnomclonal MEM-97,
detected the patient is determned to he e%gl bl e for

mou'éq— wanerbenal kP26.Lo0at @2@0%%\%% spousgmepoelgpn! RC4eY Hdy 8
E%?{) o?o aﬁﬁﬁée td e&g{i H&eid‘l@‘d@{%ﬁhﬁkﬁ’ﬁ 'hﬁ on to be treated.
I ng, uorescent activ

For @@frtpll@gx {hieARE) of sblidirurpap tratiphirt adjecion, wempey ﬂ01b|tb¢ bigag in
fluorescent in situ hybridization (FlISH), DNA .
questipe fograr laye.deart, arhiverEopsye fieny tba resitier]iapdior donayean be tested, prior

to aﬁ@ﬁtﬁf‘&%n trag’%fﬁ%tﬁ Rt oy g %ﬁg@%ﬁ%{] lgE M zéﬂsfrggl ﬁQed (e g. formalin

| gan er ét o,
ﬁxe@ud:dn@bﬂuge(ﬁ%ﬁwr érabedtd (48 q:fafﬂfﬁii)bxylbedded) etc.

i mmunohi st ochem stry. Howeve
The vast majority of 1mmunoh1stochemlca1 procedures employ a cell or tissue
fixation step using formaldehyde or other cross-linking fixatives prior to incubation with
primary antibody. Fixation can be used to retain tissue morphology and prevent degradation of
tissue antigens. Fixation may be performed by immersing dissected pieces of tissue (e.g.

human biopsies) into the fixative. It is desirable to optimize fixing conditions since under- or

over-fixation may reduce or abolish tissue immunoreactivity. The easiest way to correct

19



10

15

20

25

30 .

the invention specifically contenpl ates determ ning
upregul ati on of CD20 or increased production of CD20
whyooanedsysi s of CD20 nucl eic acid, including DMNAT/asIbo4/040947
RNA in the sanple tested, e.g. by gene profiling, FISH
or other nethods. Various antibodies that bind CD20
are available for use it detecting it, including, for
undefRRNINEs tRB8-fix2B8ye dWBtionkken, th@site H@fdvaxmﬁmiganmmohfm)chemical
L27, (&8-2, 93-1B3, B-d or NU-B2, antibodie
stainiggrhe rfz,epwrmgmm.m amréimﬁéﬁ%%e%ewr&te@ﬁ%ﬁ@éwd epitope retrieval

(PIEIQ&) g 121?}3 %?ge re@é@?ﬁﬁ%&k@ fégﬁgﬁhﬁg éecgggﬁ?ended HIER can be

perfobﬂn@di Qghg amis@nabeotd, besiues tatken %g&tﬁble stealate a\nmdede d}lywater
the condition to be treated. For ean‘g) in the ca
}b’c}r

bath. o"iﬁ@élsﬁltfs eregiaeds tha gewsﬁberrba egherded rFPWf pith OCT
com;b g é ?r]o?eu e%t %m( ?ecgmlﬂg %ﬁ%ﬁg{k ehde(pt'iss{lésvrﬁgy be cut (}jlsmg a

e recipren onor can be 't
micr&toinerat Irdbnaf&{péfamixel dvmiobzmgfrdzm fsgleaniagbe @ot usiipea emmmhtelt
may be a frozen, fresh, fixed éy' .. formalin fixed)
tempeemrﬁs balop@, Cadatiesn Erbernaeastividy bas heap faumdo éﬁbef&’dé’afjsefved in
vas ISt pSRASI
oo sl dRRITTBDBateb o) TRALSE I PORFELRR L ety Thcory and

Pracligs, TR O ehslBoeh RQtdﬁ?Floﬁﬂ@$E988D raid Rgosttj A adr il eﬁapbr i or t o
i ncubation wth pri margﬁantl body. Fi xation can be used

Immli@hFSéQCéllem Moéé‘é@PWrﬁ &fP0¥nd prevent degradation of
nt,l dt
45, S0 L L APy v s o
pruﬁ’zir? REdiRsDy” kit Bind €D20x fillloweng tbnifactdes’s dabétidont 0After washing, the
optimze fixing conditions since under- or
sampl¢ esrthen Wswomyeqoedwenbboda{b avhichyis geraplly conjugated to a
LE ) e he label may b
cctecs Gy BBECRER Y bl o Srr SRR R S0Py Mishing i hglabet may be
dete@&d £d&erd$1|1g @)anélle}ﬁm gbeddutesg | Munohi st ocheni cal
stainin To recover antigens in qver-fixed_tissue

e| Wi@re D@@ éssfound tochrcescabinthp samrlerthepatient ﬁP@Ryh%? the sample
i r
was Pré)g%red ad gﬂld%ﬂ%\ﬁ rac e(fa{éagf}g he%ggﬁshl %1 gﬁg@ %ﬂtg %nvl\gvag disclosed
herei%\./@(ldes@ﬁpﬁ&%ﬁn@tﬁ@d@fbr goregring G2 (sdreayorists fallows| ave or
water bath. After tissues are fixed, they may either
belumeammn@fﬁa\twﬂs or covered with OCT conpound
ang{ £ 2A30s LY aritfel BPmaBAGLLEN e pRRhR I LRI GRE S oorporate,
ues nay Usi'Ag & mcrotons at room
an aﬁt@g'ﬂiﬁisft asimmmam@r@m an'Z)ﬁiingly,Srﬁelthsdsnﬁy ghreeratinig sush agagonists
cryostat at tenperatures below 0 C. Antigen
will bﬁd@ﬂ%b@b‘éﬁrﬁw ty has been found to be better preserved
Z { r
et R 5 3R ) St s,

a soRi¢ior@exf (TR0 d?raqﬁft‘itlorﬂheﬁof?abmﬂmlr@ the kidﬁre(lib@ﬁ&)e; Altatnatively, or
Frost, A et al Aé | . I mmunohi st oche Mor phol .
addisiols, <o)y sSInEDE) ehBRBEIb BT O Reyeeldo BencEate or screen for

antaigo%{]sghbﬁlte(r) ‘t;or}“rengio%%o 1}591%1 iy @@ﬁ&am ax@fgoﬁ?%&%ﬁldoet dpp&rent to those

skilled in the art.

While the preferred antagonist is an antibody, antagonists other than antibodies are
contemplated herein. For example, the antagonist may comprise a small molecule antagonist

optionally fused to, or conjugated with, a cytotoxic agent (such as those described herein).
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"primary anti body" that binds CD20, follow ng
manuf acturer's directions. After washing, the sanple
WO 2006hers4exposed to a "secondary anti body” whietT/US2004/040947

generally conjugated to a detectable |abel such as
biotin, etc. Following a further washing step, the
| abel nmay be detected according to well known

Librdetes 6€stuslemol ddhes ena@b2Gciesnddmgninist the ID20rantigar of interdstherein in
sanpl e, the ﬁatient fron1$gon1the sanpl e was procured

npl €. .
order tg identidy ag@all melesaleavhigh binds {ethabantiggrr A smpli molFCSIpRY
¢ agon : . AP 0 _
et 08 6 s BB AR B ST ASTERARAN R Bpic s
Pr Dkt dgonisthaylbclgipeptide gelneratadibyoaivonanddsign ot by imgedisplay (see,
manuf acture of the present invention use,

e ., OO pe3Amablistied dA vigami 1995t ohe smbrimes, thopgslecule of choice may

r di ngl t r ' ' .
vea A5FREa FRLA S L BERRIAHAR, FYEDROEBBgRYR witc s
peptidEOEE bé Bita@dnistitbysBéRSINa3gthe peptiRhageniontllsbe fidyd tweg cytotoxic
e.g., a soluble formof CD20 or a {Jorti on thereof,
agentgmasdP aid gr enhaneraitagonistipiprapseies af thesptidsel y, or

20 4ot Qo fon G & ot%g%élﬁéjrtg%g%g ftind Er‘n?)ich(:)t?o?ll Jf the antibody

surfaceé‘can be use , or scre
antag@Mi AORH $4 A&chrdaatd@ith gy preseaf indEnusef ul  for
generating antagonists will be apparent to those

skii} | edPphicione atibodighi | e the preferred antagonist is
oy . . _ant:
SRS A R0 NS e o

intrap&itBhida$ Bp RineTEbhs dthe eddvanedittiggo andin aptvannalt mayfbesseful to
to, or conjugated with, a cytotoxic agent (such as
conjegrisibe delevant priizeR e aProteinitit &Y iEBunoBeRifdR therBPAtLPds
.__may be sqgre i ' r
mf[BYaf 5 £ SRS R ARG, SRER SRR e BBERD, o
soybBarEpsirDinhibator adihg @ Bifunclioqalsoraktivarizirgcagent, faryexhmpteher
be screened for its antagoni stic properties. and/or

malesmidobeprogbsulfosrernimidestsk (Oniganen thignghcxsieing gesiducsy -

B SIS0, S e . s, o
R'NACENRL wh&RR) and R' godif&rbadikyepioups.he nol ecul e of

choice may be a"CDR mimc" or antibody anal ogue .
dedhnignale aisiBwrnitediagaingihe ar igcRrTHRNNIOBERIG COVKEAIES: ST dfrivatives

eptides t i SLic. . :
L T e T
resp&@ivaly) With3del@hessfiaaat!'saoipinaaditvant pidingecting sheadoluttiva
eptide. A description follows as.to exenpl ar

intragesetly gtewltinle Sitare OsegerIdh 465 Ut animalsgrg paRstey with 1/5 to 1/10 the
oﬁgii%%lf/a:r%? Irrll(k) rg]% 5’6(;1[{1?8 g{) Féhé?%a%eg{nqg%\gfg@éég &d; QU4 %9t subcutaneous
injection at multiple sites. Seven to 14 days later the animals are bled and the serum is
assayed for antibody titer. Animals are boosted until the titer plateaus. Preferably, the animal
is boosted with the conjugate of the same antigen, but conjugated to a different protein and/or
through a different cross-linking reagent. Conjugates also can be made in recombinant cell
culture as protein fusions. Also, aggregating agents such as alum are suitably used to enhance

the immune response.
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Pol ycl onal anti bodies are preferably raised in aninals
by multiple subcutaneous (sc) or intraperitoneal (ip)
wo mjosoéisans of the rel evant antigen and an adjRWEDT$2004/040947
may be useful to conjugate the relevant antigen to a
protein that is i munogenic in the species to be
i mmuni zed, e.g., keyhole |inpet henbcyanin, serum
al dwm nMobenlome autilyadigyl obul i n, or soybean trypsin
i nhi bitor using.a bifunctignal or derivatizin nt
f dVoasensl antibpsiesiars eRIpaRY g"wl ppoelstion el mitaggadepapogencous
o0 4500 0 UL RS LR b e centica and ot
the s@hélkpitopedaftystefor passdlavatiannhlyad aiisedurig@raduction of the monoclonal
_RINEC=NR, where R and Rl are different aI%&!ﬁﬁﬁoupa,
antibpgy, sa¢hsvasiaatsi senemily Being geesend in piroramaugtsn ThupathsBgeifies
w...CONj ugat 0, ' ' i ni Pg;
morgtt 3 facpithe Slspof i aitiboR P PG Kl dimflure HF iRt o

polydlbi antitsi@ct i vel y) with 3 volumes of Freund's
conpl ete adjuvant and injecting the solutiagn )
i nkorzdampie, the ragnoglangl antibodies w8y bomadawrpg thefybridpma method
ni_nal oosh e i / i g .
st R P BB Rl 255035 LRy &F bt Jrd @ W egopnbinant DNA
methdd$ @V.8NPatbt NaIaGIB@BENUS i nj ection at multiple sites.
Seven to 14 days later the animals are bl ed %gs tqs
,Such as a hamster,

sekithe hybridosmmmetheda menselos Qifer ARREPPTIAG o pai
. . _boost ed | e Ll ter plat.
s RS Bl R0 ERLER Do B L AR e coptle o
prodadihg Geibodldd that il ypaifaally dindl tditid groti uged doimmarizhtion.
through a different cross-|inking reagent. njugﬁies )
Alterapvslys dympleocyied andyrberiasapired i vitoe | Liymphoeyipethgd are fused with
r ot ejn._fusj : r ' )
e ) BB 5P AR SOTHL AR BRAEA ST T8 HSbricoma
cell (dvaaQ, dRbclALE Dotbogis NDiGhlenatd Piictibg @pS59-183&Academic Press,
obtai ned froma popul ati on of substantially
198bnogeneous anti bodies, i.e., the individual
an | o) . i .
bR AERLI ol OB 88, S50kt st
that Meferably Sorithiaé od draRo@subdigheps thdtinhibitrthe grovitk or survival of the
nmonocl onal anti body, such varjants generally bﬁiqg
unfugndeparantal mypipmgcelirdinsesammisyid the prgenig)dnyslrha cells lack the enzyme

) 'Ahe phoW) (REPRT HHBEE), A dR8Bimedium f
hypogERASE e phOhGRER LRSCERSUACERT & 1R B R medium for
the hbiiddipsl 9picallowilEanidt aypdxasthimenaainoptrinpntd thydidése (T

be made using the hybridoma methaod fir t_des?ribed by
mediggn) which subgtancrgprgyent thesgowtsof HGhRY -deficieptsellse made

bypL | RAhAY subBort stable high-level

4" BEARE0A Rk FRS FEHIRE Sl kiR ubblrt sable bigh tove
proda@RinQifanfib&dysthe s¢ledi@d antibudppArlueinpasliy, and are sensitive to a medium
such as HAT medium. Among these, preferred myeloma cell lines are murine myeloma lines,
such as those derived from MOPC-21 and MPC-11 mouse tumors available from the Salk
Institute Cell Distribution Center, San Diego, California USA, and SP-2 or X63-Ag8-653 cells
available from the American Type Culture Collection, Rockville, Maryland USA. Human
myeloma and mouse-human heteromyeloma cell lines also have been described for the

production of human monoclonal antibodies (Kozbor, J. Immunol., 133:3001 (1984); Brodeur
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IS immuni zed as herei nabove described to elicit
| ynphocytes that produce or are capabl e of producing
wa@nioshedises that will specifically bind to theP@I/OE®0H040947
used for immunization. Alternatively, |ynphocytes may
be imuni zed in vitro. Lynphocytes then are fused wth
myel oma cells using a suitable fusing agent, such as
et al.pPloyiesibydiemeibadyR@lduction Tahnmigaesorar Aghdioation) pp. G (Mprcel
Monocl onal Anti bodies: Principles and Practice,
Dekksp 189, Mg Yorkdd8M)c Press, 1986)). The hybridoma cells
t ) h . , .
ooy Pee FRELRE YRR AR oL o bhes SHUDEPKE production of
monddldifl amiedids atcted hgddnst theumtigenVibrefepabl g uhe/bivding spedifaaty of
unf used, parentalgggelona cells. For example, if

monqrienaherfibodjes perdcedPy Bybrilomaslls istlsiamuney &ak@mwﬁfggipitaﬁon or
by PR BB ARG, DRRRE B RR AT RIS B TR

immikabssiBedt ypRX @PLISANe, am nopterin, and thym di ne (HAT
medi um) , whi ch substances prevent the growth_ of _
HCPRTbinding affanity of éhe mongwlesab prtghodingan. dprexample bg dgtermined by
t e, that .f figcien , r i gh-1evel

e SIS PR HBY Y PLREL 6,

anh fieoihbridomd ¢sll Ngre tdintisied eatp@decesanibodieyef the dasired specificity,
medi um such as HAT nedi um Anong these, preferred
affinity.cindfon aeiaity, thersdaneamay bgshbrongddydimitipg ddutionsprepedyges and

t hos Y - 11 nm . )
mowip S bl v Eladd QP phcRs Mibodity TUREILLIRY Bracice, pp.59
103 t@hic e, D8sY)0, Suiiabliefcaltiieanddiifor aisl p&pesk iaclude, for example,

63- Ag8- 653 cells available fromthe An?rican Type . .
D-MEM puRBMEJIOH@ srediim. aaddifion; the hyhridoman eelisgpey %%awn in vivo as
.myel ona. a se- human heteronyel oma cell lines also
m““%%@%“%%@n g@%@@ibed for the production of human

MOTRE hohddlomdl b tiadi @ Sedrised B9 the shibclomeadre byitabBBsepdfed from the

(1984); Brodeuret al, Mnoclonal Antibody groduct'on
culture miediugu asciten Huish pr sesem by senvesona) mgrinpgpuly) P‘E%é&é‘@?‘}

procl?,l({)].\%?sl’ s gﬁngs,gg{ %S(’gmiy?eg E}c)tein %b&ﬁ{a?osgggjyg(ggy;a%aﬂ\@c matography, gel

growng 1s as r proauction

electedphORRRCAiaRsis, aniffibiodilesmaiop@phed agai nst the antigen

Preferably, the bindin? spec[chité_of anoclonal .

anDNfoencedingtheimeserional pyBhqdifsitreagily solaiedpod spqmenesd using

by..i n i Ditagi - ' ' b ndi o di
o THORRAREL O, 3,8l R B of v
specl oAUy @AEH0s HedtingshalealizhhGhght chhias bf mating astfodieis). yThof

t he nonocl onal antibaody can, for_exanple,

hybrifiomsrael 1 servegs 2 prefeoedsersr af sHeAIRNASs Qe WES% thet DR may be
il SRR DO 89 Bk AL LRl ot o,
simigP€OISfdells, IGhinese Hamster Ovary (CHO) cells, or myeloma cells that do not
otherwise produce immunoglobulin protein, to obtain the synthesis of monoclonal antibodies
in the recombinant host cells. Review articles on recombinant expression in bacteria of DNA
encoding the antibody include Skerra et al., Curr. Opinion in Immunol., 5:256-262 (1993) and
Pliickthun, Immunol. Revs., 130:151-188 (1992).

In a further embodiment, antibodies or antibody fragments can be isolated from

antibody phage libraries generated using the techniques described in McCafferty et al., Nature,
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affinity, and/or activity, the clones may be subcl oned
by limting dilution procedures and grown by standard
woreioboeis4y Godi ng, Mnocl onal Anti bodi es: Pri nceqi/es20841040947
Practice, pp.59- 103 (Academ c Press, 1986)). Suitable
culture nedia for this purpose include, for exanple,
D- MEM or RPM - 1640nmedi um hi addition, the hybridoma
348: m5sm (rrﬁ?O)b@lgukmmetmi Wanwe, 36 28024+ 428199Uwné Markset al., J. Mol.
The noc

na bod es .secreted L he. )
ol Ggen ey QpABetsthe SelakpRpbavrnoRmd Hanetandpges. epecivel,
| r I
wsind BRBATLARE| SARchla ol R R LORUER P ity oM
rang@)tﬁmahantllmcbésejyrnhém%pffhngﬁﬁarkbyzd&lq@b/&bdtnoi@y, 10: 779 783
omat ogr aphy, gel . el ectrophoresis, ysi s,

(199%,qumqlgﬂsmn@mw iesHoniaRA e g B RE! T ORah e fo
consBOY g%yflﬁr ei)hl:a% JBMeé @?&gt%sgsea&gl SﬁW%%dRé&S'Zﬁgl%S 2266

convention ures
(1999))] Thi)cheso tdcﬂlaq@a‘sabesl ablealltematveap aﬂaﬂmoo:ﬁl thomatiang! antibody
specifically 9enes encodi ng1 the heavy and |ight
hybr@ﬁmaﬁgch@fquﬁ%fqr atiopiob sngslPnal antbedist i doma cel I's
Se u : f
solePsg ﬁfﬁéﬁ%ﬁﬁﬁf‘?’w&ﬁ%éf&?s%éa%‘"o“@e%x bR soding scquence fo

humMﬁl@daoySand\Mgthh:ﬁm eoristuin domains freplhedofi the borho]sgomhmsne sequences

(USERHEYo. Gy oot el Broqnellgiad ot 1G4 RL53b (1984), or
by ccﬁ%{enﬁ% ?&ﬁf‘]e W35 th%ﬁf?l%%g#owg 10% y&% bbndelafide :pQrt of the coding

synthesis nonoc antlbod es In the
sequér@edoind Aanimmosdglailingolygeptiden articl es on recorrbl nant

|e)r(1 {’Ite}gél}’o@rzléllp 3@9 ggrtng{rlégaqﬁ{, W%NA eegg Ia?%sq%ﬁ& tjor ¢ Constant
dom% Egégﬁ%gg&}g ?’gg&?% @bg t}:lrd{f r tlhg%éﬂé? crlré)éﬁéﬁﬁs of one antigen-

combifinigltidio€sn atibady tdadyte farchgmn:ttﬁvadem ahebods/ajoatpeﬂmgmmantl gen-
anti body phage |ibraries genera ed u3|n9
Coml?l%llgrﬁta gé‘é‘“&l erecHigu dor 3 # her anf gen- Combmmg site having

R

22@iip81Hodnicdd&ijbodescri be the isol ation of muri ne

L e 0 LTSS SR e
Pref«%)&/tﬁg UCH | J}hfgfdﬁghggﬂﬁgs ofk bY mggﬁ ARG %ler}gm& atdedl 8o it from

hain s I ng (Mar S et Bi o/ Technol ogy,
a souktk Wiith 18%or-haBa). )[hemaméidma:samnu‘acndatsnduea larei offepgtfieond to as

d in vivo reconbination a strate
PSSR O G T Ly S R A, aor Yt ls dpmels Elugganization

can l?ﬁl’]eesgée}llljlt%lel Y ﬁ@ljf&‘ﬁ‘led |¥§l§owm§ 1‘1‘6 3 BPWihttP ) ()o-wzm(lél% '(Jones et al.,

i ques are Vv Pternatives
Natdré 8(2!1 tseossab (mﬁﬂ)rdkleciaham:rw laboletul’g{ BB2 G@MZV €L938); (thoeyen etal,

i sol ati ocl onal . anti bodi, The DNA a
Sciensy 21551 Hch PRI by SH B ine MO Fedtim MRS for the

correcssgﬂdqxgg ?e%g&?cgg 6t { Riman antibody. Accordingly, such "humanized" antibodies are
chimeric antibodies (U.S. Patent No. 4,816,567) wherein substantially less than an intact
human variable domain has been substituted by the corresponding sequence from a non-

human species. In practice, humanized antibodies are typically human antibodies in which
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human heavy- and |ight-chain constant domains in place
of the honol ogous nuri ne sequences (U. S. Patent No.
W@ 2®36615567; Morrison, etal, Proc. Natl Acad. SedT/ULE84/040947
81: 6851 (1984)), or by covalently joining to the
i mmunogl obul i n codi ng sequence all or part of the
codi ng sequence for a non-imunogl obul i n pol ypepti de.
someNyypiepatihbie segidn residuesandmgsiblysoine FRotegidegt drd ssbsttuted by residues
substituted, for the copstant domai ns of an anti body,
fromgnalogeys S&‘F%msr%%‘%tlaflﬂ?%gesf or the variabl e donai ns of
on n
ﬁéﬁo&&ﬁ%ﬁﬁ%tﬁgﬁlg E&gaﬁg Hoth ﬁ@ﬁt Al ﬂXaWto%&ﬁE@ irPmaking the
humﬂﬁidd@ﬁhﬁb@drbs Rivegy isipoetatitats Ireftglcs pﬁtﬁ:gefrﬁcﬁ;ﬂyt y\cf:mdmgrto the so-called

antigen and anot her anti gen-conbj ni ng S}te haV|n§
"bests@e enithad, e seayenge af theapaphle dompige 2 Tpdsnf 3geened against

h [
i
closddtiEahataf theotémadtheh ascepted ao Ithefi’ﬁfnﬁan&‘fﬂnmvc&k iregiore@iR)festhe

introduced into it froma source which is non-hu

bumaHeaseaniBpdsHEHER b Holmuinels o34 a%%ag?@ Showin fef of (el Biol.
196: ? ﬂ,}@Sp‘) nR%E){hel{ {n%&log lﬁ@%ﬁ eff%i &Par% (l)ry ddRKE @rogqethe

varil a manl atl on can

conseixae @é(juahde)bﬂ%ﬂ Huéafieeltibediésovfl arlglrﬂi dudarzebgrodp of lighit ot Beavy chain
and co-workers (Jones et al, Nature, 321:522-525

vana(oiegsslpns Rlescymerfraneework mayghe sed fos sovesallifieront hvggagjzed
R s R N
ImmGRIY, @SPe6Ts (19938quences of a human anti body.

b SeES O ek BDOLIS b S8 Ay Ao O Meh stiniy for
T i ot TR S

pref&RAURARE], humehiaed aitibodis asngepasd by o pmcasstdf (aﬂalys1s of the parental
humani zed_ anti bodi es are .typically hu a tibaodies in
sequapies ARG HATIaNy SeRceRRiahIraaniz RSO ARET mSpY Qb fpdels of the
R t :
SRS, S o s sy
comﬂlldﬁ@rhvm@dbl@ﬁhﬁré camniliasto thedetskilieg i theeragt. Hemmpyutertppogrems are
used in nmaking the humani zed anti bodi es

ery .
aVallahbd’Y}tl'fiht“uﬁféat? é%é@plahpr@éhheéhrﬁy dimensesel 99@1¥?r8‘yaflﬂ’éal structures of
f
selec%gd ga?ngidgg &gl?rlgﬁutr(])gig lin S gﬁ%s a%'??%&ﬁg%??&g% gle;éltapsgpermlts analysis
of th@@ﬁbl@&bletdfﬂleaﬁﬁldﬁ& 1h ittper Gyt cin giofthen candiddare immunoglobulin sequence,

vari abl e-donmai n sequences. The human sequence which
ie., thegnalyHis pbropMars WA inHeenc desrbIHT of Mers %B@ﬁf@amaggl?h@m to bind

e AR AR L P e 5 i n

impétt seqdendvbbo thBt ke desiftd: Dbodyldaracerisie)aittess inethsed affisty for the

a particular framework region derived fromthe
target antigen(s), is achieved. In general, the hypervariable region re31dues are directly and

most substantially involved in influencing antigen binding.

(iv)  Human antibodies

As an alternative to humanization, human antibodies can be generated. For example, it
is now possible to produce transgenic animals (e.g., mice) that are capable, upon .

immunization, of producing a full repertoire of human antibodies in the absence of
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consensus sequence of all human anti bodies of a
particul ar subgroup of light or heavy chain variable
WO eso6$42 The sane framework may be used for sSBOBUS1004/040947
di fferent humani zed anti bodies (Carter et al, Proc.
Nat| Acad. Sd. USA, 89:4285 (1992); Presta et al, J.
| mmunol , 151:2623 (1993)). It is further |nportant
endopéiius aﬂm“bogiolmlmhnodhmtmm Fetexaitphe, litthas beérodesafibddi th the
afflnlz%afor t he aB i gen and .ot her favorgp$ d
homegyge ono oRyY-S B9 daIngHPEOR b SengdR SR 2
germt-ﬁ)nearn{?tragtf 1@{& ?gsuff?hh&ﬂmplg'é nﬁﬂblﬁgﬁi O?El#d(%hﬁjdlg%nﬁﬁ&iy production.
prepare rocess of analysis o e parental
Transfegofethe Bemarm gemahn@mmnmglmmm @endam@yninzech gerrmalhmt mutant mice

usi ng three-di nensi onal del s of the rent al
will resitia the groge é%lmavﬁmgg (ﬁ?%ﬁ% a&ﬂ&?npawﬁﬁ?&f %ﬁ’uf n
JakoBRAR!P af Ierlog gOZHP ﬁd E e U@p loB: 2@@? (A93); fJﬁmﬂdv?tE el 8., Nature,
0Se s ed inthe art. nmpuf er prograns are

362:@5&25%993)@3@6%&@8& uht Eeaam:dlrﬂlmsm aAY:3p9aplasd US Patent Nos.
t hree-di nensi onal conformati onal structures of

5,59566% 689,303 mad dextte 8i0|7rrrunogl obul i n sequences.
In - t
ARG Sp L, AR TR Y g o
( 990? reh Bateditoprodagt birtdn amtibediee aadantibody fraginentairaliye) &om
resi dues that influence the ability of the

immeqgR kRN AHE AB LI TBRIN AN SPBREFS TG URPITGHZed donpf; dccording
to thmgchn cE) rﬁﬁl‘bgh'fﬁ'p FAMhiD g ereS bR GG aaRTRICNE@erf & 30k BEminor

I'eci guences so that the desire
coat ?ﬂitd:lb @ehye ¢ff tﬁﬁlaﬁlbﬁﬁbusbaaenc@hsge augchi asdvl Efﬂelefdl afd dhsplayped as
or the target anti i eved. ener

0TI M R -
partlg]%%éné%%t ﬂ'{%lé %Hn}ﬂed ﬁﬂ gﬁ%l iy é}éﬁdgk’ %El‘fdrﬂ& s81R¢tid#8 Based on the

uman anti n-alternative to
funchowapiopaities of theuntibodyriicdreslilem sekentidreofyba germt adodifipthe antibody

exhlgl)ﬁ;gg{ﬁl}(ge p)l*é)tpﬁll'tlsés Eﬁ"é\l@ ?lfef;glglgcgmétggg étgl%g é?t v :?gnse ?ery of the B cell.

Pha%W%é&é'b@%erfg é?ir %%hg@ o(? rglalts FERRET A&y 956 Qg‘r@&mson

rn t SenC OgenOUS Innunog O ulin
Keviarydud ChizwellFDavie ).la Caent OpintasintSeeatdesBivioge d:IHel71 (1993).

b pomaeis”ie et on'ol (T e T hepMochaln v
352: g}ﬁ 824 Q@ﬁﬁsf)ﬁtceldl addfivdrle f%}lﬁ-dxgﬂilg’ﬁé A o&ks from a small random

ndogenous” anti body production. Transter of the human
com@ﬁﬁtmshhi litgratyrofivngeleo betived fgemmea;pteays ofimsohizegenivel Arrepertoire of

nmut ant m ce MA|| result int roduc%Jo of. q¥nan )
V goapy oo dnEsmypBARd hwvﬁlgé?fl%%ﬁq strusted and a3 gytibodies to a diverse

arra); qigag‘%gé’ﬂs J(ﬁ.t( ﬁ.&il@ self E{HQI%gIIISJ)\I% be 136BFkd e§§ént154$ﬁfoll%@1tgﬁé techniques

ture, 362:255-258
descBbthQ}eMm{Srbtel ﬁlMolYEl&l’ 200:5BRFAAEG1 991, msr(fﬁﬁga)aj EM;BOJ

12: 7E2JSS7§4t(199t3) I\Sl%g alsso %%1Pa?e6n£t) 'Noss 55§(?5 % anacpéjS’?S’ 345 807.

Human antibodies may also be generated by in vitro activated B cells (see US Patents
5,567,610 and 5,229,275).

) Antibody fragments

Various techniques have been developed for the production of antibody fragments.

Traditionally, these fragments were derived via proteolytic digestion of intact antibodies (see,
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Al ternatively, phage display technology (MCafferty et
al ., Nature 348:552-553 (1990)) can be used to produce
whvaneiEmt | bodi es and anti body fragnments in vieCDUSTDO0M0947
i mmunogl obul in variable (V) domain gene repertoires
from uni nmuni zed donors. According to this technique,
anti body V donmain genes are cloned in-frane into
e.g., Bidrivgdto @: agjJonrnal of Bindientadtangd BospdiysicgeMethods 24:107-117 (1992)
fiIanentous,bacteriophage such as M 3. or fd, and d
and Rreamansf edl, saencandiOridPEam Hewayers thagsizgneentycangigw be produced
. f e Ll . i |
airecly BBl BoRAR IRTERLAYE, (o RERRR Rt P PRk OHd from
the aRfiR@E fhapOnBrari &adi sbiedaboa salieroatiehye FhblrH fragmbnts can be directly
properties of the antibody als? result in selection o;

recoydred feme. éﬁ@éﬂ‘i‘ elesiplly:enplsd 49 fassor (b LifFgmentsdEarter et @
i RSHE 08157 478, PREB T 0SPG8, mgmens can

isolaRArdiREME ffoinTecontihart hyst@Ell taltural ©thdra¢chhiygis for ¢he aduction of

_see, e.g., Johnson, Kevin S. and Chiswell, David J.,
antibody fregmentp Wikl be apparest fq theskidlied prastiigRer 3 Isgtherembodiments, the

.(1993),. .Seyeral . s - b
antitp Y O thos N Sl MR B PR SRR O 5035005 1 e
5,571,388 bhd iUOPat@ N 5687 @158 e The amtybodly faiginenomay slk@bea “linear
_antibodies froma small random conmbi natorial |ibrary
antibefly’y egarfs desraibpd BUB Patent he4 bR Ersxgnplenseh Hesir aptthody
A repertoir ) 0m uni nmuni zed human donors
ﬁagg%nr%S E%y%g%%%P%fl\eﬁg%gﬁg@géﬁ??bodi es to a diverse array

of pant i ggf}@ciﬁ& aalbsdiedg sel f-anti gens) can be isol ated
essentially follow ng_the techni ques descrj bed by
MaBispeditic antibogies g angibgies tipbhays Pimng tpegdipyties dor at least two

Y e

CD29 rahﬁ?@di@ﬁemyh ahtiwdhe ngsendCBA0hyd ifinther bind axsetondaB el surface
B cells (see US Patents 5,567,610 and 5,229, 275). (VL‘ )
markgnt Ale@ptiTelngrantiCRAL bisdinepar maydireomPbited Widksn arm which binds
evel. for o) ' S¢
o+ SRR ohSBGEUSHER oF ALl i gEtol 2 o o),

or FPfedéors Yor IgGAFgER ), isach BfFcyRll CD64)) FepRHi(€ED32 pad, eyRIII (CD16)
Morinmoto et al, Journal of Bjiochem cal and Bi,o(g@ysi cal

so aetfpesehulandefense mechamgps tohe Biel n Bagpegific gntibegigsdppyalso be
29: . \, r a (ST

w3 B RN ALY pl UL B HIOTE L RONRAL S B D bncing am

and @XafPRich biikls 3l dyleadyic hpag eptsaperdt abhe-intscfb@hed virmcamikaloid,
the anti body phage |ibraries discussed ab;

. . ve. .
ricing). ekaimapethesxatemssadianqtive sgHPsharEnh Biwesific autipgglies can be
[ I JF - [ 1Gal I f.Orm 4
ek TP s S o B OB EUI i)
10MeBRrdd 8t 1hdIAR2Dispecificattidodigs e kauooilie theagpp Toaiitional production
F(ab’ 2.fratgnents can be isolated directly from i
of ﬁﬂlée@m% pisaerilinergibodies s Rased on the coprupssiap i imupgglobulin heavy
chairtl-lill%htp crh%lqluﬁ:atirls,o\phé%g the two chains have different specificities (Millstein et al.,

Nature, 305:537-539 (1983)). Because of the random assortment of immunoglobulin heavy
and light chains, these hybridomas (quadromas) produce a potential mixture of 10 different
antibody molecules, of which only one has the correct bispecific structure. Purification of the

correct molecule, which is usually done by affinity chromatography steps, is rather
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anti body fragnents wll be apparent to the skilled
practitioner. In other enbodi nents, the antibody of
webwsoelsss a single chain Fv fragment (scFv). BeBUE004/040947
93/16185; US Patent No. 5,571,894; and US Patent No.
5,587,458. The anti body fragnment may al so be a "linear
anti body", e.g., as described in US Patent 5,641, 870
cumBepdone anpihe préaichyikids arrloan Simdalyprocaigrenisdiseysdden WO

nDnospeC|f|c or bispecific. hé%ﬁ% BIS ecific antibodies
93/08§29pend m@alawpkwaﬂ FMBE Ja IRSS t(h%ﬁ Yhave bi ndi ng

S p‘g%ﬂfr § fhffe? %prlog > %ntc})\%g Q/ ltlgbq% 8&&} ?19 '\&Ht‘ﬁﬁﬁé‘ desired binding

| Sp e

speciflicitfes (zﬁﬁﬂbo@ﬁhﬁﬁ%ﬁ %oﬁlfoniixh‘@m {obPAte Autet g@ﬁnmﬁld‘gdiblﬂmahnstant domain
anti bodi es nd CD20 and further bind a second B

sequ@meas The fusioa pﬁ@fmbw is withanimmupeglpbulimheayy chaipzgnstant domain,

om0 AR B HAS  RABL AR e o

hea -%ﬁﬁﬁtc@ﬁstm k@5 €CH B @ntaidikg the s@?—léces@iry Eﬁr lfghcﬁmirolm&dmg,
G (Fcg , such as Fcg R (CD64), g}lel I

preseanmn au gaat@(ecm ﬁwnasDMSf@eQ@ns é}q igianoglobelia éeavy 7y chin
the B
fusicl g ot e i it AEBPAL o AT SR RE cxpresion

vectr§) dnd ald\@sRarfdctdadgioassupasis &es @gm Dhisgrerddearfor great
an arm whi ch binds the cytotoxic agent saporin,

flexibitity inj adjusting thermetualirerastionsafithy @reqp%mpt«g%ﬁagrﬂents in

emb B4 B A BB 4B bR BTRS PR Pt s copprcion
provﬁfétth@élﬁirﬁt&n Qiel@Ntit QOWNJVE@WIS td Bsért the coding sequences for two or
F(ab') 2bi speci fic anti bodi es). Mthods for making

all thseesprayeptide ehpinsio @ne SXREEsS1qBSRIPT Whep e gypression of at least two
polyge%? g's%fazﬁgsa %n ééu%lgrgﬁg 195 r%pulﬁgfm f]?% gf)l(é](?%(grts%% tg? ?a?iofs lafe of no particular
signifiggaseogl obul i n heavy chain-1i ght chain pairs, where

the two chains have different speC| ficities (MIllstein

et Ingg prefmed regbodimng gf7thezppropgadhy | lsg%%%rélb@fhe@ e composed of
o AR ARRBELTR M B AGE P HEOIR 20F M) B a i

immBas etulial heﬂi/})(&hairﬁh%{t ch8in@afrf(proefdinga Edcbﬁdﬂ pindilgespedifisity) in the
of which only one has the correct bispecific

othesarmyclt wee fourd that ithis esyarmestic stecturs fadbitatesthessepprationpf b desired

blSp?Céf?%é(}%?[lb :%g E?(’r;r?nuéx?%an?%f 1{1&4&1&%0 {gg%algﬁ%;l%glr g@%é}at;igﬁso s tﬂeﬁ)resence of

an inanThé@6bulina i@l thaes inddrdy Shsied] Defte bi@pé&ﬁ&fﬂo%ﬁﬁ%roﬁd@k for a facile
in Traunecker et al, EMBQJ 10: 3655- 3659 (1991)

wamﬁaﬁpamtlﬁg Thisappropehsisahitcloged ioWho4/ 84900 Jiy furher defpils of

gene(agwg bbz’&\;}“ﬁtg %P{lbogﬁesssg%fgﬂ?yahﬂ)% %Qre%l? E?Jélf #\%tﬁl%ﬁs‘m Enzymology,

121:210749gg). obul i n const ant dorral n sequences. The fu5| on
preferably is with an i mmunogl obulin heavy ch

c oAgc(adtngd@ prother apprageh gq:s,ngfgﬁ 1n|[é%§§te@t§ﬂ 9. %3 lt,]'@ the interface
betwteﬁxég Pfllr gflgﬂtlboﬁy m%ll_le%ufeg gcag cen gmeered Il)? Ml?ﬁdthg ?)eﬁ@l){tgge of

heterodimers which are recovered from recombinant cell culture. The preferred interface
comprises at least a part of the C;3 domain of an antibody constant domain. In this method,
one or more small amino acid side chains from the interface of the first antibody molecule are

replaced with larger side chains (e.g. tyrosine or tryptophan). Compensatory "cavities" of
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heavy-chai n constant region (CH ) containing the site
necessary for light chain binding, present in at |east
wopmsoéisthe fusions. DNAs encodi ng the i mMmmunogb@lusion4/040947

heavy chain fusions and, if desired, the
I mmunogl obulin light chain, are inserted into separate
expression vectors, and are co-transfected into a

identsddl dredinélaingisd todhghaingesside cHairngs) prostieated ofi dre igteeface of the second
flexibility in adjusting. the nutual praportions of hq .

antibpdy melespleyyaprlacias farsgamine ecidsidepbains math snaljse pnes (e.g. alanine or

u [
treo {51 Ehis PROIAS g theshafisidbFRRAHE BRYiCIE of IR R AAREr bfr other

unwdheMBsIprof@tssuch @s hembdisers t he codi ng sequences for
two or all three polypeptide chains in gne expreSS|on

v eBispecifipantiogies inghrdecsossriinged gt "hetsaagonjugatep ghiybadins; digr
X (iﬂéa IOrdg %Hle%gHg(gdl SGEBI'[QGS}I&%E&;WE& altJ] calﬁ' b%l}loxg%h %Q‘a\%mv‘ﬁ‘l@ r6th€:l‘ to
an} I 0Ss are O no aﬁ’ nce. In

biotiRr Sfléhf z[rﬁ@o&@bﬂ@eﬁﬁﬂ&:xﬁﬁpkﬂb@n @ﬁﬁfo@éﬂ?ﬁb taﬁghﬂnbnmmesystémooells to
anti bodi es are cogfosed of a hybrid |nnuno | gbul

smanieple b Ratant ot o7 940) A et o1 IV pTaction QO 91100360,
I
B

conv%ﬁemqirbwmacﬁﬂg mbtho@ sSfitabledrdsbdinkingy agemts ylmmélt kown in the art, and
structure facilitates the separation of the desj.red

are dhﬁck%éd:mflﬂ 2 Patsabiartio 16410, alona Miba Rumkes 6§ FroptlnNEng Frghpiques.
¢ ogbcthn LOR}: er?esfa @ebl%ge%ﬁﬁ%?ﬁb?él .ﬁfg %MQ&QJ ff dnfls have also

Har n | i specifl

beenlﬂéh@ﬁiéh n ﬂfeQMd:rdﬁSe flur eRarhple] blepemﬂzc aftibsdipacat beqrrepaféd ssing
approach is disclosed in W 94/04690, For furth
chemjeal dinkageo {Brgetvaresnl-nyiascepadi $1 €980 daserabea pros ur? Wherein intact

o IR n A7l P s i
reduce %tlg nllle dﬁ)}!gSen? :hﬁﬁrol E(E‘g lg{(:ﬁlg é&ﬁ goaﬁ&%&%t@ t(p?thlflll% vicinal

ecu es can ered to maxim ze
dithipBRrage picvest iafermelcenacdipmfide Wmmahomrﬁhdléabo&egmmtﬁ gcma:rated are

reconbi nant cell culture. The preferred jnt
then compred dathiamrehestose (V) GvERES R AL Ny derivatives is
then %QJOPP% t§ %Slga%n{hlﬁg)gqéﬁlcnbﬁ] V&%ll'ﬂl rﬁer@ﬁﬁ ﬁ){la&l aﬂﬁ (1)5”195&:d with an

amno aci d alns fromt
equifnblas kma it dfekkyothed lebUTTE Badegivatiy taderin vhetHilsljeallfgantﬂsodye The
chains _ (e,g. tyrosine or tryptophan

npensat
bispeciat A iboges BrIcuEs sade 1654 45 SRET B foIths seTe e RaY ofgation of

muwnge chain(s) are created on the interface of the
&cond anti body nol ecul e by replacing I arge anm no acid
Si Warietitetimniquies forsiakihgandisaatifgebigpecificantibodpfragments directly
threonine). This %rOVIdeS a nechanlsn1for i n reashngn, .
from ngeoryhigpn csH culare hayealepibgen dessrbed oF presxample: Risgecilic antibodies

haveeb g{l g{ %qg&f i %L‘L%D?(]ﬁ‘é Z1E$&P dkgﬁéﬁﬁg gﬁblg Pﬁ%&bﬁolaﬁhggg?’%?ﬁl 553

e Cross- ‘het'eroconj ugate” antib
(1 9959 I'The leucine zipper peptides from the Fos and Jun proteins were linked to the Fab'

portions of two different antibodies by gene fusion. The antibody homodimers were reduced
at the hinge region to form monomers and then re-oxidized to form the antibody heterodimers.
This method can also be utilized for the production of antibody homodimers. The "diabody"
technology described by Hollinger et al., Proc. Natl. Acad. Sci. USA, 90:6444-6448 (1993) has

provided an alternative mechanism for making bispecific antibody fragments. The fragments
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exanpl e, one of the antibodies in the heteroconjugate

can be coupled to avidin, the other to biotin. Such
wanioshedises have, for exanple, been proposed teCt/EsTIO/040947

i mune systemcells to unwanted cells (US Patent No.

4,676,980), and for treatment of H V infection (WO

91/ 00360, WD 92/200373, and EP 03089). Heteroconjugate

compH¥eialReNnEEhiRYarlk®]d @ikl 6V [)EoaRect&d08 4 ih€ Bhain variable domain (V)
cross-1linking methods. Suitable cross-1inking agents

by a linkerwdli¢h usrﬁm/\ﬂlolrtrto@Hewmtnngéxﬁﬁv@néh@tmdm@ds pmthgsame chain.

Acearingl: i g Victomin e Pl s PR oty e

comﬂﬂbﬁ@ﬁﬁfyf V CarfW i @&ﬁléuﬁ_§of 4rfdffed ﬂﬁgﬁl@ﬁ}’rh@f&gﬁ&%ﬁg Ray altl gen-binding
al so béen described in the literature or exanp

sitesb |A$1p§1®r strategyrfor mekiing bispaeifib entmoeiuefrm%@ubagh@uﬁ@rﬁf@mgle ~chain Fv

t
(PR s eogege Bt B oo fiithet. TapBbt 2 g 41999
Pr 8LERAdES Wit InbrEtnaRwes vil@ncﬁl&%é défRerhp@id) Fof é)ﬁﬂrﬁﬂé\ ttspecific

These fragnents are reduced in the presence of
antibgiltchica beprepred.i figtt ayend. Iszmdtnqlmlé?‘ ({192t 0 st abl I i ze

viginal difhiols pr i.nternol ecul ar disul fide
fofYrati & ﬁ“J“ﬂ‘?éesl‘i’Han&tl‘Fﬁgx‘Eﬁ '%atboé'ﬁé’?glfee% gﬁg@ hen

C OWH@ bt nﬁs@ ubdd i Mhd MO AZSah8uldNBthéSticNabl MRBufabRR: herein is
of the "-TNB derivatives is then reconverted to the

optldﬁ_aby edymugdte@yb argythicxicegenti t h mer capt oet hyl amine and is

ek RiphiapficrRrT Braen dpeeneAton Al rEby e oloixic agent

con;@éﬁé%%kfébgen%gérhﬁglag&@r oduced can be used as agents
for the selective inmmobilization of enzynes. Various

t e€hnjugatesoff aprantagionistiaraineneios oiaae small biolgsats tbkips, such as a

o S RO s P SRR o oo
cont@hpIRRAheicn. alﬁtdnb RAHbBainkkAY 6f the %E‘veﬁﬁ@ﬁj Eshtafong id ®ufigaRd to one
zi ppers. Kostelny et al , J. Imnunol. ,

or mm%@@taIIEMMQIS@BGS( (eg9@out The abard P m@ytanpxpg mq}@cptdqsd)@g antagonist

T Y555 S, P SRR s MBS H e e

to MARS HANnidR04Yed\PHIP HiolRTed anBIpBnisdnaRGr A Clii€erReb@fch 52: 127-131
region to formnononers and then re-oxidized to form

(1992))¢o gerterdsodynadytansinoidiantagonisTedrgugats. hod can al so be

iR £ ooy dael B8N 8RR RS mglecules.

The EA1RBearNefn £ ‘[}%‘f* anti¥ibtiddale capable bt prddtdide (6I813)strBdfed DNA breaks

provi ded an alternative mechani smfor making
at subips@endlén eoneentiabony Strusgalranglogitscoficalacheamicic whishimay ke used

h bi it
et 38 B B B G TN ol EFSASS e B o . Cancer
Resehp& $319836-89408(109Yy RAITNIBG: HEEWRRP RelvarEA%g: FONBDSS CIY98)).

he sane chain. Accordingly, the VH and V1 donai ns of
o nEnfyneagivelty aciive td:onca fragnpaistheicofiwhich cambpissdardlade

dlph%{\m grﬁ}]\ég‘lb %815? H@fslﬁ ggtwae z}grt]neegltsforfadgprﬁherfa t&ﬁ%r eexb OXfII(l) Eﬁnclzhag'l (from
Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin,
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and

PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor,
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sites. Another strategy for making bispecific antibody
fragnments by the use of single-chain Fv (sFv) diners
whamsaéise been reported. See G uber et al., J.pdTmusnood/940947
152: 5368 (1994). Antibodies with nore than two
val enci es are contenpl ated. For exanple, trispecific
anti bodi es can be prepared. Tutt et al. J. I nmmunol.
geloriliﬂ ant@gkll(nl 9&trjctodil, pheooygateromanin ait hier trivbidtieéancat $esnor

Ant t Th ta t di th t hod
exaﬂm]ea Mél%@égg? guﬁlrﬁée%acﬁog%ggogﬁ’gﬁaﬁﬁ? aclt Ur e (I:e:n;i noi :

o%m%n}’m%ﬂé&%hﬁgr éoﬂte%égé%@i&ﬁ&%o%i gﬁﬂﬁ%ated with a compound

erapeuti c agents us ation of
with SU€lBolgié gty $é.g.Cy tibdmicleascgarDNacndugaiase haheskeen
descri bed above. Conjugates of an antagoni st and one
deoxgribopyecleasgBNasedpl ecul e toxi ns, such as a

c a{\ V%HEtgrqg?é@Oacﬁvgﬁé%%g%?@e&v& GP f% ﬁ{é rJ)\H‘hctlgn %Pﬁaﬁ%@qugated

ric ene are a 50 comt npl ated herei™n
antagbnist) EE-epip0eli inelnde af*''f HE, Ve rReN, Ré‘F’i’eSmﬂfﬁ,@@ﬁll’é’( aridsradioactive
conj ugated to one or nore maytansi ne nolecules (e.g.
isotopgfoRftlu t o about 10 mayt ansi ne nol ecul es per

an t

o ORRRLR o T BB ARSI, St AR Ffyor
bifurdfiond] pacti@Eowplidy a’g@dlsfsu&dasﬁmsagmmnﬁdyl{%yn@tdlmiol) propionate

Cancer Research 52: 127-131 (1992)) generate

(SPDiﬁy%%ﬁ@ltﬁléb’b4*&ﬂﬂa©1§m11§?m6@ﬁl)G@‘é?’éﬁxaﬂ?‘@ Y\pts ymnmbéolane am),
blfunc?f) rl%tld gof %Wfiggsh@éerg uEl?aso ﬁqe yl H&?ﬁmﬁé‘ﬂe }f@@)a%tﬁk%sters

cin anti bl otics are
(such@sQﬂblcﬁnﬂxﬁlc@[ Qﬂié@dté)galdelmleefsﬁth ngl&ﬂrd])l%y&)ehﬂssazab compounds
sub- pi conol ar concentrations.  Structur anal o?ues of

(such s bib earfelenzaN) bexapedjapine) bisidipzranym enmﬁtveﬁ‘a ol bis-(p-

AR S B P e, o

bis-aci9OBoraREohpdandy (sadh asGgfrdifluoRes datinitrobéze?€)2 FoP 828nple, a ricin
1998)). Enzynmtically active toxins and fr

lmmtlmifﬁélzigca“h? ereparsd apgesebe {n\é%ut?}@?t ef R 1387 2\8&@.9%7) Carbon-

14-14020Y 101‘3&51 ﬁ‘faltc%% %r O%ﬁgﬁgﬁl d&lf%gﬂeocﬁmﬁ{eg&n&&%h@ acid (MX-DTPA)

exotoxin ain nas aer ugl nosa ricin
is anfex6mplaby cfﬂu’tin@ a@exﬁl‘f&t ¢onjumatec of adidnadiedtide to the antagonist. See
ha-sarcin AleurltesfordllngroteL_s nt hi

al . di | .
WOy bi26n dhe tinkergnacbe anteavahledi Prc’itf%qlﬂ@fﬂe ase phbe cytotoxic drug
in the @91% PRS- e§%m oapLdas féhﬂlﬁ(@{'% 1daﬁ5~I AALHOE i éfr Ginfbthy! linker or

i apaonar a o fi'cl na |tor ge ohi n,
disulfide@palriii 1ies (Chat @il nCarpheRawyriis?: E2bIYL{1992)) dnaytte used.

tricothecenes, See, for exanple, WD 93/21 d3 gubj i shed
o Adsmatipgy, alﬁyglgn protein comprising the antagonist and cytotoxic agent may be

made, e.g. by recombinant techniques or peptide synthesis.

In yet another embodiment, the antagonist may be conjugated to a "receptor” (such
streptavidin) for utilization in tumor pretargeting wherein the antagonist-receptor conjugate is
administered to the patient, followed by removal of unbound conjugate from the circulation
using a clearing agent and then administration of a "ligand" (e.g. avidin) which is conjugated
to a cytotoxic agent (e.g. a radionucleotide).

The antagonists of the present invention may also be conjugated with a prodrug-

activating enzyme which converts a prodrug (e.g. a peptidyl chemotherapeutic agent, see
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The present invention further contenpl ates antagoni st
conjugated with a conpound with nucleolytic activity
W@ 2009/061342 | bonucl ease or a DNA endonucl ease SUPBET/ES2084/040947

deoxyri bonucl ease; DNase). A variety of radioactive
i sotopes are avail able for the production of
radi oconj ugat ed ant agoni sts. Exanpl es include At211,

WOSgh 181 45)ltb 2, acti@antRedhd&r, driRe 18&:, f@@rek mdipleBWAL 33/0P38 anddU.S. Patent
radi oacti ve isotopes of Lu. Conjugates of the

No. 49%it%4ni st and cytotoxic agent may be made using a

vall et f i i 1 9'_ . i .

L2kt b LPAEh RRLBHE U] L BSE LB acting on
prodfuBRPRIch BWEESAsTO dylerdit (it MBheirehelivg eftbtpkic form.

cycl ohexane- 1- car boxyl ate, i m nothi ol ane

( _ 1T, .
bi Erayeres gt rregiseiu) i fhe auethnd; ofithis exvestien {@f}@ﬁ by are not limited o,
di net hyl | Dl ive g . .
a5 L 5L PPk PG 8 A8 e s
aryls@ifath@nBLRIE Ryt donvertihSsidfated ontanipg pretugssuohfrasdrivgss cytosine
(p-azi dobenzoyl ) hexanedi am ne), bi s-di azoni um
deamiras wsathl/fos coryighingaengpsic Splivasooesinfialy, By pyt-cancer drug, 5-
et hyl.enedi am n i .
rao SO SR 8 e R BYADELIR RIS, SRl B0 peridses
and daBiépEin@Gsuth bs lithidpyiak B-ahd4)pihal dre abdolzfonejnveftimg peptide-containing
exanpl e, a ricin inmunotoxin can be grepared,as
produgs énto s drugs)iptadanyleaghoxypeptidases Hsefud i conyrgiing nrgdepes that
con B8 5L AR gy s Pt
and Adut AR RReNeaA 6t doavating glybdsyRiEFProtdmigainte freaptuas)yP-lactamase
chel ating a%ent for conj u%aﬁtri on of radi onucl eotide to
usefyl fer converginaidsigs deawatized mnth PBrigopmstpte freeleess; ardpepecidin

..'cl eav e l.i-nket," f.acili .

i B LIPS 8 o LI CSLBERE R 8 comering

derivaGiz &t dt@lidit @mine RikesgenPeih ipasaysend ol phenylacatybgroups, respectively,
di methyl |inker or djsulfide-containing |inker

! Char i
into &ee diugs.ChHemptivdy @atbedicpwith onzyyaiic ag99h) 915%%‘&“ (it as
"abzglﬁ%:se'r Qa%.tﬂevu%leé/ 5} (é%}l/]t(/%? kl%rbrgﬁrggsﬁ{)ﬂrl}g%éﬁ%{a {jﬁgf f‘rgﬁ?s%c.tivg )(lirugs (see,

agoni st an oXi'c ag
e.g., MeBSSONaARE 328CI3M11458€$98M)). peithgalgstapmythe sorgugdtesyah be prepared as
anot her enbodi nent, the antagoni st nay be conjugated
describedshergin dededivery(of thenbzyme ta & meer el PEPUIaEeT- i zati on in
tumRpr _pretargeti rej ' .
P 5P OS5 B Ly A00RS o SARLE i
well kBOWN & thefartlsnbip inttie Qsnh i ahetefobifimdtionalcdrosslihking oeagents discussed
using a clearing agent and then adm nistration of a
above| Adigmetively, (sioRPreIpiAY CORPEHNg 8t leash fhegatigen pipdigg region of an
CYLQt 0xi G . ' ' )
o S QOGP e 10 AR S0E LR pgf oam cnome o i
inveftidll ¢agdednsthictedaisiiigaedongadnit DN A ngheiqayymeelivkinmin in the art (see,

converts a prodr u% &e. %t a peg%i dyl chenot her apeuti c
e.g., dpuhergerss @yWanoa 31459034:P84{A%MD)-i ve anti - cancer drug.

Se 6‘thefr %Odieﬁ(C%%LSeOf t}{parﬁgéoqxs% Z@e c%rﬂgen%fi]éed RatfNtror example, the

antagonist may be linked to one of a variety of nonproteinaceous polymers, e.g., polyethylene
glycol (PEG), polypropylene glycol, polyoxyalkylenes, or copolymers of polyethylene glycol
and polypropylene glycol. Antibody fragments, such as Fab’, linked to.one or more PEG

molecules are an especially preferred embodiment of the invention.
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No. 4,975,278. The enzyme conponent of such conjugates

i ncl udes any enzyne capable of acting on a prodrug in
WGEuDRo0eISWRY SO as to covert it into its nore aptT/Us2004/040947

cytotoxic form Enzymes that are useful in the nethod

of this invention include, but are not limted to,

al kal i ne phosphat ase useful for converting

P hPisPiRd Rniseti Sl dbed GeRirDMa Y @S0 bBFémiulf&l dylisomes. Liposomes
aryl sul fatase useful for converting sul fate-containing.

contginipg thegantaganist 4re eecpdreddry; meihedsdineande dhe arh sech asefeggribed in
f. t -1 O%IE, 55f .0sine |
eps i SEB P ARRE S BRI OB BB A TR gy e

Sci. GSA I BLABORI PSS S. PRI RIS, ¥55,045 Sidbe, §44, S450and WO97/38731
carboxypepti dases and cathepsins (such as cathepsins B,
publiaha Q3toberi2at 1347 Lipesomes frath anbanased icirpglation time are disclosed in U.S.

ti_de- taining prodrugs into free drugs;
Pmmgﬁgiéﬁﬁpgggboxypeptidases,_usefu! for converting
Pr pgHibg sy Blful3REGhEs dandRigeRerael By S tdrbeistitks evaporation

car bohydrat e-cl éavi ng enzynmes such as b-gal act osi dase
methad ovitheuli gidicoinges gone@fiprisifgphasphatisy tchaling Fyd eggrohand PEG-

. pr.od S ,jnt ree drugs:. Ps amase useful .f
cer Rt BT s f T ROR s it Brpuap fiers of
defirfdll PO siAN yREMiSbdohicd vatH 8 aesred Fstaict@S HaBMkdpidntsbf¥n antibody
am dase or "penicillin G am dase, useful for converting
of thel pregentdieventian rarelt eanjugatadrto ghe linoseney asgleperibedim Martin efal. J.

. ,phenoxyacet yl..0 enyl acetyl .groups, respect,i .
ot SRS S B HREBR N, fbnerapeui
agenfI30pEBAAIS Ratainedtwithid iif0igodoms. Sdé Gdbezoalek aRg. National Cancer

"abzynes™, can be used to convert the prodrugs of the

Inst.8TURNHBH98AY.0 free active drugs (see, e.g., Massey,

Nat ur.e 328: 457-458 (1987) ). ~Antagoni st - . .

o pa scetpnismat ERntd) o PRUSE BF Bty B A UE i described
heref&iré &?rfté&n}?lfcltea.h EofBZYPe, itmay bélaRirableltd irfieioué teibdiding Bffinity

enzymes of this invention can be covalently bound to

and/otheheriiclgginilgropeytiescafithe aniegoniss| Aminessid sequense vagiants of the
such as the e. of .the heterobifunctiqg i nki .

S G T b

nucl®tatiai % Aé kst Suerglodifhatientingade, Bormekian@le, deletions
regi on of ‘an ant'agoni st of the invention linked to at

froml, eadfor iasdriiemst intorraidfoy sulstitutiong of; trednes Witiin tgA)yRo #fid sequences

t he inventjon can be canstructed [ j .
o BT TR, 8 SSEAUR v
the f?r{a}j ééfnstrm% oQided It tHRORAP Odhstrl&sbhdesseésltieedesired characteristics. The

modi

I cations of the antagoni st are contenplated
amirioeacid changesralsexaapilter posteiranslationst psacespay obibe pptagendsty Yich as
eous pol ynmers,

one of a variety. .of npr ot ei na e.g.
Chm‘&ﬂ%}g? RynRefor QP%ES? OFQPE%)S,Y fa§81‘ 38/15 Sopyl ene” gl ycol ,

PO AN e RS ideRtifi &OBR LY B&adn Rkidaed yratHivhesfthghita@dnist that

and pol ypropyl ene glycol. Antibody fragnents, such as )
are frafletred locaties formmntageresisos ealleg(salanine scanning mutagenesis" as described
by Cunningham and Wells Science, 244:1081-1085 (1989). Here, a residue or group of target
residues are identified (e.g., charged residues such as arg, asp, his, lys, and glu) and replaced
by a neutral or negatively charged amino acid (most preferably alanine or polyalanine) to
affect the interaction of the amino acids with antigen. Those amino acid locations

demonstrating functional sensitivity to the substitutions then are refined by introducing further
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nol ecul es are an especially preferred enbodi nent of
the invention. The antagoni sts di scl osed herei n nmay
w@b®e/neis4f or mul ated as | i posones. Li posones cOPCEUSIONG040947
the antagoni st are prepared by nmethods known in the
art, such as described in Epstein et al, Proc. Natl.
Acad. Sci. USA, 82:3688 (1985); Hwang et al, Proc. _
or othNatvariAaaadt, ofSfbr, thiSAites BT sdxBifut{oh9 Shus, whik: thPaite forggroducing an
4,485, 045 and,46544,5§5; and V%D?/BS;%@ publ i.shed dnotb
amin@acighieguenge varigien 1§ prsdetsimacdythenalug Riap PS¢ gifec not be
[ e o ;
predkFind Fich 3nQRFE, dolvge i peRO A9 o Insbrt Biivenite, ala
scanfiify ©f f@dphaneagenasie isadonducteddthbeltavget hodon drpegion and the expressed
conmposi tion conprising phasphati dyl choli ne,
antagomistt sanantoare sergersedariie datifed agtivity.
ph i- 1 F). . j } : .
e Ho B P PR I TRab: ol BRATRS Riina) fpigns
ranginig PO EAEMSTroth ohe tdsRlud &s polgpeptidasradnediningatiunired gmemirsresidues, as
an_anti body of the present invention can be corE ug}ai ed
well ppintigsequepssdpspsions of swglerqrmantipls aupq agid sgsidyes. Examples of
Bi_ol . : , - 19 i el fii
term{ielaserafiTncioad ay Afec b B Atnindl el iduc or the
antag@iilidt Bikad ky/a e@otoalc@dypaptidd. nOtheeinkérfiosdl variarbe ef Balknageonist
et al. J. National Cancer_ /"5t81(19)1484 (.1989). Am no
molegpledneudn iba desionigithe Nator Snicemings obthsaatagorjst ¢@pepgane, or a
poly B AIAM A RcAERS HAGHARUPYR & fe GBLETR, at ed. For
anpl'e, it nmay be desirable to Inprove the binding
af Anbihtytypodf wiriaat Ran ahiind agd sabstiptiopemntiaes Thkse yagiants have at

leastgygé aggmqg o I gc{id g;‘,sAgl]ug ?133%1% i,ag‘ang%lsjqergglgg\ég Ef,lmiég;teE Bgfdg&};?erglr%sidue. The sites
o oA L B A 8 il o

hypdreiabkasgibes, boeFR bitaasorisraperlsaoetitanplatesle Gongersati vietsobstitutions
and/ or _substitutions of, residues within th

amno . .
are shew it Behle h ederghe hepdingfagesiferead supsHIUENi ﬁé?g?bw%a?mnom
. I . a | -
resufy i £ ARt i BSEIcaEflu A nSHAH AL cRaflRE A Gninated
"excAPIEY bulstitupions'da Jablet Ner aefurtheddestribieddtebow 81 reegenc® heeamino acid
am no acid changes al so may alter post-translational
ClaS%ﬁﬁ»d@@S@e@tf@@CFﬁ@%ﬂ?dﬁ%‘iﬂ%‘t%"“@ﬂ% as changing the
nunber or position of glycosyrajbqn sites. A useful
nmet hod for identification of certain residues or

regrons qf tthe antagoni gt that are preferred | ogatd
for A YYendsis is call E‘ée g?agﬁi ne scanning PRl

mut RgGaRsi s'| as descri p@stitutionsni nghgm and VeKhuBstitutions

= 1N0QA4 1000 /1000 Ll 1
Set+ence—24410681+1685 CII09)—TEere, resraue ot

gr oA @) t arlget resi;tiedeare identifigd (e.gal charged
resTtdues sugiT as_arg, . asp, his, 1ys, and glu) and
rephsg@® by |a neutysaBlngpsmegati vel y char ged % no aci d

(m)f&tSn r)ef erfabl'y agine;l Esr;lgspﬁys[’ogrlgyal anine) to gln
Asp (D) glu; asn glu
Cys (C) ser; ala ser
Gin (Q) asn; glu asn
Glu (E) asp; gln asp
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affect the interaction of the am no acids with
antigen. Those am no acid |ocations denonstrating
wo vsheBmal sensitivity to the substitutions tPenusze4/040947

refined by introducing furtheror other variants at, or
for, the sites of substitution. Thus, while the site
for introducing an anmno acid sequence varjiation s

term neéd, thg.nature of the nutat|i on se need
nﬂfggl(%& gl p%ra

redéterm ngd Eor ﬂxamal e __todanal yze the

perﬁgrﬁgnce of a Qgﬁt%l‘.ﬂ OR; &l @ given gite, @}gﬂ

q
-Gt |u||uu1rr||uu ugcwvol S—+S uunCuuLUCl al t"ITE
tarm@g)codon or r &gt 04l; med atahhe expresged antl@agoni st
vari ants ar¢ screened for the desired activity. Amno
aci d sequen¢e i nsBPGiNgHSUGIMEI ude ani nd- and/ or
carllt‘Jox [-teqfm nal f SI ons..ranging in | ength.lfrom one
res )to pol ypepts ﬂ’&“ e Uit é’?nl ng a Hundred or nore
residues, ag well R difiphasequence ingertions of

. I_Aallpl CS Ul
terpys&) i ngerti outg,gm;hsmle an ant agorl st watdh an
etimonyt—Tesidue or tHe artagoni st 1 used
t o Met(Mbt oxi c poleppehgiilde. Ot her insdrtiond®uvariants
of the antagoni st rml ecLiI e_Include thg tusign to the
N Bhe @t er i nus &% VHellSA®ni st of lan enYe. or a
pollya]po(ﬁﬁl de {whi ch j ncreases the serumihal f-1jfe of the

ant Anat h&2 type of variant | an amno-acid
subg&J &ytion varigpt. These variants Have atip east one

d + h i b | M|
am-Ro—atckd—Hes-due—+n—the—ant agon: St—ABrectre—t cpl aced

by mnf@;rent resi dﬂe The sites of grdgatest senterest
for—stbstitygtonmat—utagenesis—of antT{pody antagont sts
i ncTrpd@V) he |hyper Wy plbl e regi ons, but| FR alt¥er ati ons
are_al so contenplated. Conservative suUbstitutions are
shoh¥ (YA Tall e u‘iﬁd%lﬂe tHeS¥eadi ng of |" pref &fed

SUbﬁtie tions". l uch g,tub tltutlons result,_in a

cha I“n bijol ogi ég ‘et then ngre substanti al
changes, denom natf@dm@e@{ml ary substijtuti ons” in
Fabte—t—or—as—further—describet—betow T Tef erence 1o
am no acid cl asses, may be |ntroduced and the products

screened. Table 1 O gnnal Exenmp arr%/ Preferred Resi due
suBgbstaniral madificatiensiin qt&?l]é’gﬁlald’r(’ﬂﬁl ¢f.the gnfagqnist agg

acco'gf{lpgls%él?i?q b}JAQSége‘CF% ghé)lsﬁt;%ﬂgé% &iaftﬁ ?f&/g}%\z Q)he{htlgl'lh $heiPRoct bY fhaintaining

al a ser
(a) the structure of the polypeptide backbone in the area of the substitution, for example, as a

sheet or helical conformation, (b) the charge or hydrophobicity of the molecule at the target
site, or (c) the bulk of the side chain. Naturally occurring residues are divided into groups
based on common side-chain 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.
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An (Q asn; glu asn Qu (E) asp; gin aspdy (G ala

ala Hs (H asn; gin; lys; arg arg He (1) leu; val;
woreios/oelssz | eu phe; norleucine Leu (L) norl euck@BUSI0D£040947

val; ile net; ala; phe Lys (K) arg; gin; asn arg Mt

(M leu; phe; ile leu Phe (F) leu; val; ile; ala; tyr

tyr Pro (P) ala ala Ser (S) thr thr Thr (T) ser ser

TrNorf-WYnsemmtivesubstitptiosywil | eftait exchapdieg a nfembes ef ongd these classes
Val] (V) ile; leu; nmet; phe; leu ala; norleucine
for anpihertcdd$ti al nodifications in the biol ogi cal properties

g[f%é}? ?}Es?é’i]ﬁearggiﬂhi otqgﬁl?ééfiﬂrmiihﬁ{h?xgga@é préile® @(Srir]fﬁﬂnation of the

utions that si gni ntfy in their
antagdhfsealso Ay aisaistitned) gefally with sérinec talineprofe thhexidative stability of
pol ypepti de backbone in the area of the sub

the nelecuisandreyenpaberragtaetslipkinge Fioe&?rs“ébr%tFWﬁ?ﬂtOisﬁs\@)t Iie’gﬁ?be added to

' i ci f o -

e s 1 SEORRERLELL | GRS Fin ity
fragriNat wiidll dsyanacgiieng). r esi dues are divided into groups

based on comon side-chai n properti.es:, (]I) Lo

hy&repisslrly preferedives Absubsitutiongl yarigngjinvalygs supstitutingzyne or more
hype%{%ﬁ?ﬂl?; i‘j‘@%’g’ég@%a‘g% pag%(n;t ’anﬁl?(gd:y. }C%/yém’eragg)g t;hél f%sgitfrhg g}iﬁlgﬁ’rg(ss) selected
for flirttet develdpiest &ilt haveringpirowedtbadloginal pybiertigurelatisath the parent

aromatic; trp, tyr, phe. Non-conservative substit uth'

antibgfy frogyBiFh thek GHAERERIEC EABERICE! WM doFenERERE sich substitutional
varla%lsqsc’ ﬁ&ﬁlity 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
phage particles as fusions to the gene III product of M13 packaged within each particle. The
phage-displayed variants are then screened for their biological activity (e.g. binding affinity) as
herein disclosed. In order to identify candidate hypervariable region sites for modification,
alanine scanning mutagenesis can be performed to identify hypervariable region residues
contributing significantly to antigen binding. Alternatively, or in additionally, it may be
beneficial to analyze a crystal structure of the antigen-antibody complex to identify contact
points between the antibody and antigen. Such contact residues and neighboring residues are
candidates for substitution according to the techniques elaborated herein. Once such variants
are generated, the panel of variants is subjected to screening as described herein and antibodies
with superior properties in one or more relevant assays may be selected for further
development.

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

Glycosylation of polypeptides is typically either N-linked or O-linked. N-linked refers

to the attachment of the carbohydrate moiety to the side chain of an asparagine residue. The
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for another class. Any cysteine residue not involved

in mai ntaining the proper conformation of the
wa@anioagerssst al so may be substituted, general | ypaa/u2004/040947

serine, to inprove the oxidative stability of the

nol ecul e and prevent aberrant crosslinking.

Conversely, cysteine bond(s) may be added to the

mpeﬁTHe%gQﬁﬁnﬁés dsPark fipE-O erink né hispardgineyX (thaohine wherk X is any amino
where the antagonist is an antibody fragnment such as

acid exvepproling arathy recagiitipn FRAYERGCES JorsngyaatiGajtacment g the

carbqigﬁx@tt%g]{gh&g F%%ﬁ%rgrla%{ﬁtelsb i ?léls Ieg'h%y th?# brteglérfcg df ? er OF these
tﬁpeéﬁﬁe‘ s’é&’&’éﬁces@ﬁ%ﬁfo@}ﬂemldé é}@até%plétémtw gl&%biy‘l’d’tiob%)te S Ol-lextkedd

or further developnent will have inproved biol ogical
glycqsykapem rdfers to theatthchmeany of ore gfdhesugags 135@)615#1 4Crt<aﬁammﬁ gplactose, or

ey .are gene conve i ent way, e
Xylosfdeﬁ hé’ﬁ’f%g ?rPﬁlf’laSﬁafnoﬂsi SR\ yserlnaefofrl ni ?ﬁmg a'tﬂ[ | on
hydr&alpmu%a%ﬂkos@lﬁme iyl 2§d Be uss@ver al hyper variabl e
region sites (e.g. 6-7 sites) are nutated to generate

al Adqhoss obplycenylation sitésso ithaantagesisais coarenigityeaccorpplished by

e Sl 05 R FTELAE A AP g
tripeptitil RBSerces ff&eN JfRed El'ybod?}[a@@ﬂ Gitesyf THE Bltdraidsrpiegaldd b8 hﬁde by

each particle. The phage-di splayed variants are then
the addition néd)r fahystittionbybomns] asgnaera iserie drthregnipe regidugs ftha gequence of

the ] tRon R 3 D TReB D P BUROH VB T or moch 11 cat ] on

al HeREthe GAMBYAY Lot RGN TR 18gi6 AT Earbetiydedt8elached thereto may be
identify hypervariabl e region residues contri buti Qf?( S e
ifgcose

altered. gﬁnrfewmapltd gntibodign WI@eirmttumaﬂg)hYNatee&tWﬁtuif@@h&ﬂh 1

attacﬁg({/ji 2 %gtoﬂhé:”a 1b$c§rear% ?sfclag?](? ltlggat d&‘p%l ﬁs 2003/0157108
Al, Pr@ﬁﬁtﬂ,f Mﬁ@@ﬂl@&\hﬂpﬁ’ blib&inpel - wea i ghltBsaniihé @ﬁNA@Mb the carbohydrate
antigen. Such contact residues and nei ghbor i ng

attachessfocuwdy ragien of Hi atibedy arr@ refergeediin Y P H%W& drangMeiget et al

ot {08 SERPL ORGP, SHBEEL P Dl e DGR ST AL S e

the obigb&RMtde aRadhes & axble@regﬁmjfmh@mlbwy a&e@»mdu tW097/30087,
superi or pr opertl es in one or nore relevant assays may

Patelha af ePes; tilsd, WEXO8158064 él?:ajue&/)sarnbw/mﬁfbm@p, $ ys@%fmng

antiegieg iy o iy R P s Bde RO BhsP b oni ot suc

al NaElefhcld@bled@ss ERb8ink ﬁﬁnﬂﬂ@m@ Eeqiﬁeﬁ&: @diaine Y eHeain@agonist are
noi eties found in the ant a&gnl st, and/or addi ng one or

prepared by glvyo@tsf;olf atcthods nows in thgarta ﬂéemnetbp%léﬁlﬂld%rb% pg not limited
t | f
o SRR ST PR R FRRE S s R

variants) or preparation by oligonucleotide-mediated (or site-directed) mutagenesis, PCR
mutagenesis, and cassette mutagenesis of an earlier prepared variant or a non-variant version
of the antagonist.

It may be desirable to modify the antagonist of the invention with respect to effector
function, e.g. so as to enhance antigen-dependent cell-mediated cyotoxicity (ADCC) and/or
complement dependent cytotoxicity (CDC) of the antagonist. This may be achieved by

introducing one or more amino acid substitutions in an Fc region of an antibody antagonist.
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to the attachment of the carbohydrate noiety to the
side chain of an asparagi ne residue. Thetripeptide
WG eaeaces aspar agi ne- X-seri ne and PCT/US2004/040947
aspar agi ne- X-threoni ne, where X is any am no acid
except proline, are the recognition sequences for
enzymatic attachnent of the carbohydrate noiety to the
Alterasthel ot avelitsindBy,clysteme rasidis(s) ey h@nms@duced ufthe Fe iegiom fthereby

these tri e _sequences in. a t reates
allovfige aHerERHn af)syf{%’g DA HaaGoe i i FPRe NG hPEBLgTa Go0dy ths
genef\al?é fnzgle i rcf’ueH AT 'iatlgfl 09;511%119& aﬁclﬂ’%r a6 complement-

ac gal ac osam ne, gal actose, or xylose to a

medlia;edroebl }kahngl mchmtxbpdyrdqiendmmelﬂnhlyr Wmﬂeltjo (ADEECdoRemEaron et al.,

al t hou xyprol.inpe or dr ox [ I
J. Exﬁé”%é36 1R ¥% 5% adlldysé‘SB?SI B 1' Humggo 5143 3F 022 (199D)
Homt%ﬁf;n"i‘é}&%ﬁbodlés GRAVEIHNERTE dnki- ﬁ fé@ﬂmﬁhﬁ Q)s’o B¢ f)l%f)hl@@ using

amno aclid sequence such that 1t contains one or

heteﬂbff&n@lfonﬁll’tﬁosaﬁﬁﬂ(efsdleﬁes‘clrlberﬁlrt Wioffé pt a/d€anmeq Reseoesh i} 2)560 2565

nked gI ycosyl, atl on | tes) 0
(1998 AferBathg! Staﬁ’éa%téhﬂ o B risered iich b i P eEi s ding ey
ther rhgvec‘&{}f n‘{p’l‘kr e{ngSAIg@@% ﬁg)lltlth% %QQE%G&OQfet al. Anti-
e orrgrn gom or O linked glycosylation
Canédrtll?ﬁgr Dewgﬁ 1B3E2 O3 oqm9$9:)o dW QPOMR072 Rresta, [y desegbesrantibbdies with

bohyd hed th b | d. o g
improxahAPEC RHEF SR BLPFe Al PITET G 6y s he antibodics
comgx%lsr A iHb 901%&%Jﬁtdtﬁ)ﬁ§ i $2$6:1 85 irRfdagd to an Fc region

e anti1 body are scrlbed In US Pat Appl No US
2003tibddids10ih Altere®PCaq bindirlg andr‘d:rlcbmqileasenmmcnéent cytotoxicity (CDC)

b
are BTSRRI St hcHSd e I G404 S S it Packl N, 61293dgB1, US
racp AR RIS LSS el e el
compiisd ahamiino aeid gabsititmaat pesoduerei af atrfieo adid gos a0 322, 326,

attached to an Fc region of the ti body are reported
327,i339\097 A Zbariyor Parodth C’&S“’“ég“éegfgl so, W08/ 58964

( / s8.0n GEthBte a sal
arFf? JIO g%céfé‘esé ﬂ%rkgﬂu\ﬁpaggﬁged&égé %%%éybél ; at e egl?{igc h(gg t E)e % Sﬁevage _
receptor biadingrepitbysys iatf the bhlragcmlsi (mpleciaﬂmhrewibeéy égodithgs described in

us %ﬂé}ggﬂgéiﬁy? gg’gﬁr‘]’i? -y ;Usa Sqr]ega,sthhe ants:iag%]ehgée&)?qr%mdmg

€28 bldifeq8 gt %G, 12G,, IgG,,

ep1to|-9§o atl ongl??%trg gggg%?rcar?é%gg?%ne@w t he gage(?g b Bz 85 OF

IgG )y &tau isaksponsibeUor incpasing the iavivd sswqubaiﬁbfwsfrtha}g(ismotﬂcule
reparation by oligo cleotl dlated

Anti P‘lhéS with é%lfsé‘&t‘oﬁﬁf’h g‘@?@ rﬁﬂfié@‘gf’?ég §ew15‘r1’d‘1f -lives are also

descﬁﬁé@ﬁlt%mﬁzﬁgfﬁéé 19§. an earlier prepared variant or

non-variant v Ion of the antagonist. It may be .
deEingiabéred tmtibud ks fwitht theeean trage (pireferabty fons fumstiontl antigen binding

stescnmels conropigien Bssarmiehto. BSrp0SBuSsEarchulEa iy
( AQ/(.:C) ﬁg‘lﬁﬁceutlcal Formulations

Therapeutic formulations of the antagonists used in accordance with the present

invention are prepared for storage by mixing an antagonist having the desired degree of purity
with optional pharmaceutically acceptable carriers, excipients or stabilizers (Remington's

Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980)), in the form of lyophilized
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conpl ement dependent cytotoxicity (CDC) ofthe
antagoni st. This may be achi eved by introducing one or
WOrR0s/0ers#no aci d substitutions in an Fc regi onPOf/USa004/040947
ant i body antagonist.Alternatively or additionally,
cysteine residue(s) may be introduced in the Fc
region, thereby allowing interchain disulfide bond _
formfilatioms draquéqusshiusions gheneptalilegatiisn®b @keipients, emitathloesys are nontoxic
t.hus generated may have i.nprov i pt ernal i zat i.on
to rexinigals i 1PEyOSFHeF BT PP BRE: BBRoveart AR apeh as
Ldid Icehe@ndld aitel BRAYic AeRENABBLI GRS indh@ing Ycofbxhad hid
phoswﬁécé?. See Caroﬁl%gtlcal, T Exp Med. 17%§1191-1195
meth{ci992 preaaxdatbres feeh aBoctddecyldmetblylbenzyd amegiging ghloride;
1992). Hao ineric anti bodi.es.with enhanced
hexagpghon ihEh OGLEPETA Goim ShISBOR St Cioridgy Phenol, butyl or
i #aPaRsull ASRethiinit HAB&E Ichid@ib1] Rsohbinbf;
benzhEGHRE R o BER st RSBey R R paiifBg gy oasbl! esdhOhbl,
cyclobek ifoly-parganol; aad navetesbigdywanelehdareng ghtdtese thankabeut 1Qassidues)
dual. Fc regions and may thereb%F_have enhan

) d.. .
oLy REBHAPSS RENEINT S s ST ETA DR 2RI G imEnunggiobulins; bydrgphilic

Vi i 1 i aragine
poly G551 BrRRPES o g BEG i ek ¥ el dMipe,asparagine
histidin@raggigithe ARG figs modriosaccharidebalipicelseides, aofl othenearbohydrates
. . effector cells, V\/ngre the énti bodi es co ,?X am no. .
inclugiieElespseNanies 95 dpring; Shetatingsagepts SP%@%@@?. ; Sugars such as

t ' ' it Glidolthing &0h Ainetal
st e B o iy PAE D B SR TRE
comMERS/(5.§6AR-prdtiSin Ratphex e$Ypandbor idd;168it BirfadtBitPatcbras TNGEEN™,

6, 242, 195BI ,  US Pat ent I}E 6, 528, 624Bl and US Pat ent
PLURONIESES gr polyethylgne giyrd (BECYI ). The anti bodi es

COPRL &6t . SHRRA ' i06n WOIB56418f expressl

amgg%ﬂ’glcglu’gfﬂ%’g(gpt@ ?Sﬁgdog%, 32%@%%%@ egézr?tféagzg, 313, 33300
incoppothtal hedd4 byfrefereacécThie gildivatine desofibesToliquid medisdose fymulation

oL G 1 SR S 1B, OOEELEE .
0.02%2@)2}%&@%%% 128101 thA%s b LAGIIRM JhSi ST ek Dafs itBralSat 2-8°C.

77, for exanple. As used herein, the
Another anti-€ B0 dgrenul sttompifontetestainyisep! Arogleil ritwkiamab in®.Gimg/mL

8ot 0 8 0 ACUTBLEEH 2B 0, i
Waté’rq?fﬁlﬁ‘i%i‘igg’gw‘%i n vivo serumhalf-1ife of the 1gG
hol ecul’e.

tibodies with substitutions in an Fc o
r eQiyaphitizedrfenfiulativhsiadapted e dulsataneoisaddinihistrationeare defcgbed in US

descri bed in W00/ 42Q7 Presta,.L.), . .Engi neered . )
po R Ao 2858 S AR omstcd i
) fj | ' i ndi.ng: Si )
R S A e

adminis¢rod suhctitanadusFoo e mamares tolthectreapad tereinf or nul at i ons

of the anﬁagoni sts used in accordance with the regent
The formulation herein may also contain more than one active compound as necessary

for the particular indication being treated, preferably those with complementary activities that
do not adversely affect each other. For example, it may be desirable to further provide a
cytotoxic agent, chemotherapeutic agent, cytokine or immunosuppressive agent (e.g. one
which acts on T cells, such as cyclosporin or an antibody that binds T cells, e.g. one which

binds LFA-1). The effective amount of such other agents depends on the amount of antagonist
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invention are prepared for storage by m xi ng an
ant agoni st having the desired degree of purity with
wo@piosoeEk2 phar maceuti cal |y acceptabl e carri er SPCT/US2004/040947

exci pients or stabilizers {Rem ngton's Pharnmaceutica
Sciences 16th edition, Gsol, A Ed. (1980)), in the
formof |yophilizedfornul ations or aqueous sol utions.

presefi€ iEMRE Erhful g the type ofxitsepieatdisorder o5 tredjmlentz endsotherefactors
nontoxi c to recipients at the dosages and

discussndcabave. af hase grecapperallbsedan dhs SRBI¢ 2858 A iith gdminisization routes

citr b
os wolBRREB e & b g SR bR e dosaees,

PreReidivt hr\?édlélﬁblﬁﬁ aBko Geleatigpel ti nitdrbydpbelag piepared, for example,
ammoni um chl ori de; exanethonlun1chlor|de

by cdseervalidtoierhmqussios by iserfasel pelymshzaliA: BITGRARBLE: phenol |

hydr%)fyr%qﬂa)aﬁlﬁ)lgogf §5 é% atng g‘gérb s@é% a S(?]:;(ﬁ? gﬁ?tﬁfﬂﬁ%@cﬁl '@L 2?/ |

micrécapSiled P@pectBRE, M SRS JrugldeivérD |sﬁ§t¢th§(foﬂﬂagﬂﬂe (lllpeﬁﬁnes

t han about 10 resi dues) pol ypeptides; proteins, such
albua@n mmrﬁmhmehumcwengléﬂlmsb nanomamﬂm@g}aamnpﬁ%ﬂ orin
macrgﬁﬁnﬂgpogéi ggc}g %nmée% ﬁe%%ﬁc%@sed@? R¥ n%(lrpyééa%gﬁrag%z%al Sciences 16th

edltl&h dofliN&sd. erogoni ne, or lysine; nonosacchari des,
di’sacchari des, and other carbohydrates incl uding

gI Sustained-relemsoREspatetionfaRey bhereparae | Suifably ageples o é%ﬂﬁamed-
releaa? p@B?rAp?rbﬁ 1%’1&@7 ?e%ger%asea by reﬁﬁ? S oﬁ@lﬂi fl)pd C%ﬁoﬁ)?ctml

rmng counter-1ons as 'so

contaRing|th€ YR oRXe Swiich manzdes preh oA P lsl@ped; hetichadd. Qrﬁlms or
non-ioni ¢ surfactants such as TWEEN(t

micrpeapRass GS(amyley ofpsgpty@pﬁyqﬂé%@ TRALEICS |1nc(lvrxgg®olyeggéﬁqﬁy<gpgels (for

exa%g)/oggz%gg OéX%ﬁg (gmlaéﬁ 09:}% )@%ﬁ% Qﬁ:gﬁél )bgglyiagtldes (U.S. Pat.

No. 3 eﬁ?QﬁQ)C%poTﬁh&s BﬂDlgllﬁ&hidH%KﬁzﬁﬁiC\V EthﬂSL@Mtalqane,dnon degradable
dose fornul ati on conp r|S|n? nmg/ nL rituxi mab
ethylzaewyh@@sam,eiegmgwqcn@ Reif@iwo leagd/ocaanPrSaw%we LUPRON

ey BRG0Pl s P Ul by B T
leupRINde 26d02€), bhad gug&b{?@ “Bfdrbnbatyeistacdonpri ses | Omg/ nL

r|tUX|nab in nmL sodi um chl oride, 7.35

sodhe fnmdatr@pétmbw@d fardn Viyo PAGHIHETASION R B%ﬁtén%o Thigjg readily
f hilized
sccopy it e bl ¢ BB ahemrat R (ERL on

ar Q’IdeS%éMntWIﬂﬂsthE’alnth@mﬁ 267,958 (Andya et al).

Such lyophilized fornmul ati ons may be reconstituted
wi The antggmngmlgc}dbm@%mCIp%O mapbg Hseﬁlrtgtt@pﬁsuch treatmg including

prevgxgtnmc ?Itél{lsg)ﬁ reéﬁcg%ntllr?g L& Qr}ﬁ{;lh&?;h%gutg %thcqgem l1*?'c:ferably,

cutan OUS

the patiemti§ Hoth@FRiiAg fréhea BQEﬂmﬂaaghaﬁfdy laed gerntagynial ®mprises an anti-
contaln nore t%an one active Conpound as necessar for .
CD20ratibedy: i Thel antibodsdincae icorropiaranyisimos serugatest witk a glojoxic agent, in

another fhe W{ﬂgct]dycls c njug‘%&} i a%y{ok(%éut, bgeeﬁt J.]ga.tYZBS or P'I-B1).

The antagonist which binds to CD20 may thus be used to treat grafi-versus-host or
host-versus-graft disease in a mammal and/or to desensitize a mammal awaiting

transplantation.
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do not adversely affect each other. For exanple, it
may be desirable to further provide a cytotoxic agent,
w@e besoéiser apeut i ¢ agent, cytoki ne or i nMmunosuppCEBESI006£040947
agent (e.g. one which acts on T cells, such as
cycl osporin or an antibody that binds T cells, e.qg.
one which binds LFA-1). The effective anmount of such
ot hgfth@geivus intitiods disdotddduem‘imwﬁoanosition comprising an antagonist
antagoni stpresent in _the forpnul ation,

t of . .
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m crocapsul es, respectively, in colloidal drug
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pareEial1§ ipsCd s @Al b8 iReRirAeT aborR8mEAaTIstdboal mmoa@mé of patient
16th  edition, Gsol, A Ed. (1980). Sustained-rel ease

bodypbepee et moresioseges b Expmplent Riddosagg reaishens damiffackantipdies include

3SR KRR S QOB AL GRIBELS Aty ok & EBRELK AT ng ¢ he
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articles, e.g. films, or m crocapsul es. Exanpl es of
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1mt1£81| ﬁff e rt‘ﬂébﬁlléh@ BPbngoingdRldydcaetdistases ( tljo Sbtadathe n%’!st efficacious
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resulest kiypenumgmmthqétsease 190 nomh@qraﬁmnéag@ﬂﬁw@ﬁénmﬁtﬁgm as close to the

dabl
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durifg &ﬁﬁ&i&?ﬁb@ﬁxe&%@%&%&ﬁnﬂoﬂctl c acid-glycolic aci d
copol ynmer and | euprolide acetate), and

polI"ye mateggmssmmmm@d by fny setplele mpges, ieslydingpatenisral.o

i ni strati t I
suboyine eGPy R Bhebty By AR e SRl f toca
1mm§ﬁ@sﬁ1bb1%s§1{/é fréahbMNinRERIoARIesimiMktratione RhrdRiefal Wlﬂ;liioﬂidlﬁclude

Ant agoni st The ant agoni st which binds to CD20 nmy be

mtraumcularomtxraemou(ssu@haﬁqr@hnmtra@emmpalmrwgbw@xﬁem acbwyustratlon In

s TP RS o P B P L 0 BN
doses B 1R ARG ohisO MrFerBbIge gDhé désMd ig @Mﬁ%@ﬁjecﬁdﬁe At PETably

conprises an anti - 20 anti body. The antibody in one
intragednud omsultcutag equstinjeotigns gdapeniding trhpast enywhetbsi the a@r@mlstratlon 1S

bne% or chronic.

One may administer other compounds, such as cytotoxic agents, chemotherapeutic
agents, immunosuppressive agents and/or cytokines with the antagonists herein. The
combined administration includes coadministration, using separate formulations or a single

pharmaceutical formulation, and consecutive administration in either order, wherein preferably
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anot her, the antibody is conjugated with a cytotoxic
agent (e.g. Y2B8 or 131l1-Bl). The antagoni st which
whendssise2 CD20 may thus be used to treat PCT/US2004/040947

graft-versus-host or host-versus-graft disease in a

mammal and/or to desensitize a manmmal awaiting

transpl antati on. For the various indications disclosed
therelies €ine,pesiod orle both (Onalt)artive sgantp sumubarteagsiy exart thiir biplogical

binds to CD20 will be fornul ated, dosed, and
activii#ii ni stered in a fashion consistent with good nedi cal

pr

A B R RIRiCYS 0T SR8 . bk (REphcS application
contdnﬁ;ﬂﬁbﬁﬁﬂmi&ﬁ‘s&aﬂai bf antdgonistebyngene itedrayty. tSuehbéd;mitmaon of nucleic

clinical condition of the inpdividual patient,
acid enggdme dhe pHeEoRisE &%@O@Pa%%m Eh%?ﬁpre?fﬂgn dtngma?emg an effective

he
oo RS BB, TS S L0000
conckiipihé Qsd'ﬁﬂ‘geﬁa{hewp&(:(b pérepneirracdlhdartanabadieut i cal | y

ef fective anount of the antagonist tq be_ adm ni stered
wi Therparedwoandieipnpyoashesio @éﬁ@gdléer B hactd ﬁ@)t@n@@h%med na

vect&&%?oot%' paﬁg}l& S clé‘l?s { Ll@g Huy & & dr i fvn}F I?i%l)@&? cﬁﬁc acid is

mni stered paréntera OSEWI

injectednRctdy 1n@d)ﬂiétpaﬁ&[fgvi§ﬂiﬁlly o thb mﬁ whée (ﬂ&ﬂamyignsnﬁt xsfreqmred For ex
patient body, by one or nore dosages.

r
vivo Heasmgat, fheqratient’s oels aresereyeda fheimysleceasiq lﬁelllf&u@ %‘7%‘#‘&% isolated
cells%g hjleymédlﬁgds Léﬂ@@?@éd n{s?er toMle ggtye?lt %ul?e? dirdat orofor lxample

not ed ove, ovvev ese suggeste
encaﬁdimiﬂéti Withiin ;ﬁ)ﬁ‘dtﬁgﬂﬁhﬁhn@r\ehlslu bnjeeﬁiplwmdan@rthapatdaaa(see;fe g U.S.

therapeutic discretion. The key factor @@selectlng 9
Patent¥nsopEP Ao a8 Ak 2&hds De et 4f?1@VP%etY Rbterhigygs available for

oA 0L 1 SIS SR et
nucl@t a€a goirsigfard inowhRudd seldsesird,or (Drbt/zao im ﬁlheelﬂmsﬁthe intended

efficacious results, dependin t he di sease or
host.c.5rRPIdUSH SUliohlE 1R {18 JEHHEE OF RClkinfais Site Fagiraal g oginiro include

I r
e 5 e AR AR, B pRBUGRE e i
phospEdte feecipitatiaf methed fits.e as eormmoriynded ventor fdhe: vt dgjoverysdf the gene
I's adm ni stered by any suitable nmeans, including
lsalﬁﬁﬁﬁﬂﬁeral subcut aneous, intraperitoneal,

' nﬁ?&%éﬁﬂﬂ%@fem@d’% Jitl I{lﬁ[@égéld tr@er t.EJhnﬁgﬁé frﬁﬁldfe‘?lransfectlon

| oca suppressive treatnent, 1 ntralesi onal
withaghal Re@bisqtuchnis afatoeitus ﬂfdrpesrsimpllemmmrhﬁ ok adkmo-associated virus) and
i nt ranuscul ar, | nt r avenous, intraarteri

|,
lipidehasechipsiems kil Ieds 1ot beidrsitied taentert &b aane e DPFMA, DOPE
and égg%%qlgfér F%J&?PSI?)Q :]Iﬂggrﬂg §ftu2[vf\ﬁﬁ¥%ﬁg %Hjayle bs 1%@1&%@&&!1&9 acid

I ning Boses of
sour€d Wile em hgdnt tHAt ek gotadhl Yargé‘t&elk; su¢lgasi an aynbedy dpygcific for a cell surface
i nj ections, nost ef erably intravenous

me@mm@ﬁwéhq fﬁf@g ¢4l adigapsb o adegegtor gn ﬂxﬁt@r&@hC% gcn &y here
11posomes %gmnmlgyggda]tnloi)fpné 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
fragments thereof tropic for a particular cell type, antibodies for proteins which undergo
internalization in cycling, and proteins that target intracellular localization and enhance

intracellular half-life. The technique of receptor-mediated endocytosis is described, for
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brief or chronic. One nmay adm ni ster other conpounds,
such as cytotoxic agents, chenotherapeutic agents,
WO nwBoeISuppr essi ve agents and/ or cyt oki nes w tICT/Li£2004/040947
ant agoni sts herein. The conbi ned adm ni stration
i ncl udes coadm ni stration, using separate fornul ations
or a single pharnmaceutical formulation, and
exanpde) S§ oMb v, , ddRiohi Gtera Rb2A42h 4432 (OB 7)o nub W agnerert e nProc. Natl.

tead 55 NG G e B B S S o S i e

gene%f{rg%?) oﬁrbﬁ)%olsAéé .g.ﬁdérgd?m,’t%‘i‘ N5 0LAl36I808-838 (PI9Y &6l also WO

sts to atient the present appl i cation
93/25@Bt&ﬂph@ie%exﬁﬁmmdsthemtn on of antagonists by gene
therapy. Such adm nistration of nucleic acid encoding
thglbntég%ﬂP%QfM§“Bf%Hﬁﬁassed by the expr essi on

Lo S LR A TR 400 i

usefilGBCHE ﬁieﬁtgnehh@f ths disedseg en@ntdhmna nyschbechﬂrwleai grovided. The article
intracel lular antibodies. There are two naj
of mafpeiwelremprisesgetontareT eRd ahhel @i I&adci%gedn%%fp% er?échyated with the
[ R
con i e gl 1L Bobe, BONLERIAS Sl it e
cont@ifitrd niay befp@gddeftornianatittyyf ntit@ialdwmch at glamst or pliastial Tie a¢ntainer
the site where the antagonjst is rect i red.. For ex v .VoO
holdg preeaniaing a cqrm%ﬁm ehigh & ellertie or renuagbe discass gr condition of
o QUEHS RS ) RSNl BB SRS o
solu@cbrt lBHgl’ordl\ﬂaﬂQfa{JMgQFstoﬁpef piepcastjié By a hymﬁa:ﬁnicahﬁdtlm mdedh:) At least

por ous nenbranes which are inplante h tjent
one gctiye agant i) the camppgitiemts thbéntagpr%%zv é §8§ﬁab$?1 or package
Y fi ' rther instruct
eSSl KA AR
that p&hiilguekcted for teapaadibagdumche ph:eéﬂ’tre of C20nuvalsample therefrom.
acid is transferred into cultured cells in vitro, or

The priclg af gnanyfactse gy (farthsr comprisen saoardicobaiper cPPRINg fes
oL L 08 308t Sh RO oy cion v
phosph&tebuffpred 3aliren RinPets mlﬁl]lc&cindcda:xtmm siolu‘timai dhe article of manufacture

DEAE- dextran, the cal ci um pgr sphat e pre | tation
may farthes éncludeothes maderabhdepiralle %%P@Pmrefﬁl d y5¢5 standpoint,
sihe currently
mdlﬁﬂé% &ﬁ&ybél?fen gﬁl\ll%%rjlﬁ%ﬁle%f geeggs Sgﬁﬁ¥er t echni ques
I NnEhtkke detatinsf the inventivh tile 1Hu§tated\h§dhe) fcﬂlo@\ang:inorahmltmg Example.
adenovi rus, Herpes, sjinplex | virus,
The diselaeurasaic citatiany inthe jPesriteationrg chpeay inparpappted herein by
refm{ehlcseful lipids for |ipid-nmediated transfer of the gene
DOTMA, DOPE and DC- Choi, for exanple). In sone
S|tuat| ons it is desirable to provi de the nucleic acid
source with an agent that targets the target cells,
such as an antibody specifi &x@mplelcel| surface

Lung Transplantation (Bronchiolitis Obliterans Syndrome)

A lung biopsy is obtained from a lung transplant recipient prior to lung transplantation.
The biopsy sample may be frozen or fixed according to well known procedures. The presence
of pathogenic CD20-positive B cells in the sample is assessed by immunohistochemistry

(IHC) using a CD20 antibody, such as L26 (Abcam Ltd) that binds CD20, following the
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menbrane protein or the target cell, a ligand for a

receptor on the target cell, etc. \Were |iposones are
weppsoysad, proteins which bind to a cell surf aeer/us2004/040947

menbrane protein associated with endocytosis may be

used for targeting and/or to facilitate uptake, e.g.

capsid proteins or fragnents thereof tropic for a

maniF@éthitefy dgectfok] WhiREnfiatih® 0h2espokitive B @llgiarsfoudd fthe biopsy,
undergo internalization in cycling, and proteins that

the patierd éx tréatedrwitle Ritukiarabl s hamianiged %Hg daerdeai R/ m2 weekly x 4,

T N e
trans%%%l‘i@fi'pﬁ“ﬁe CP20\Witisddydthay beleonitlifdd withefit orf@diedARE- 4432
1987); and Wagner et al’, Proc. Natl. Acad. Sd. USA

imm8iasBeresspAlageiits 300ndingdr calledirastod sigenth suchascelpsppritAown

e L 0, 080 LB 011 OB oo
anti-%?’é;_%%l@ﬁg’ aftibdy il €D8 LRRGRS), &d1¢iRelirtiahRitdr (4. ] tacrolimus),

I cl'es of nufacture Ln anot her enbodi nent of the
antiprolifenativeagena (sueh 8§ eathigrinepleifiaenideor sioelimig)i lHgA-1 antibody
rials useful for the treatnment of the diseases or
(RA€ﬁ$§¥®L8ﬁé descri bed above is provided. The article of
ML, B4 bE e YaREAL SRt @DSOPL&LNEB RNlinfa $8R8¢ othined therefrom
package 1 nsert on or associated with the container.
will fieverlor eeatonjectionesfshé trenspthatedflong.exanpl e, bottl es,

vials, syringes, etc.. The containers be fqr med.

7 r Bl ol o S bigprias & B0 B el tee B AR rgervts. and
testeItff?r HOPLeRINRE bf 0P28%s AesFBBA BRR, Wh&rRARRSItLE AduMitt Glthiad assay

effective for treating the disease or condition of

leadctoaioogmedchdmanyistnation of tee €PR20 entédmelyss port (for exanpl e
the container nmay be an intravenous solution bag or a
vial having a stopper pierceable by a hypodermc
injection needle). At |east one active agent in the
conposition is the antagoni st which binds CD20. The
| abel or package insert indicates that the conposition
is used to treat transplant rejection, and further
instructs that patients be selected for treatnent
based on the presence of CD20 in a sanple therefrom
The article of manufacture may further conprise a
second cont ai ner conprising a
pharmaceuti cal | y-acceptabl e diluent buffer, such as
bacteriostatic water for injection (BWI),
phosphat e- buf fered saline, R nger's solution and
dextrose solution. The article of manufacture may
further include other materials desirable froma
conmer ci al and user standpoint, including other
buffers, diluents, filters, needles, and syringes.
Further details of the invention are illustrated by
the follow ng non-limting Exanple. The disclosures of
all citations in the specification are expressly
i ncorporated herein by reference.

44



5

10

15

Exanpl e 1 Lung Transpl antation (Bronchiolitis
bl iterans Syndrone) A lung biopsy is obtained froma

wo pngosrsanspl ant reci pient prior to lung PCT/US2004/040947

transpl antati on. The bi opsy sanple nmay be frozen or
fixed according to well known procedures. The presence
of pathogenic CD20-positive Bcells in the sanple is
aswafms adclynddisunohi st ochemi stry (LHC)usi ng a CD20
anti body, such as L26 (Abeam Ltd) that binds .CD20,
f ol | dunethod ‘h@ﬁ?ﬁﬁug Hensplant rgeqiopdi f PNt CoRBRYENg:

l,tr | e found in the
bl%% mﬁ&?ﬁ% pa |en lé?¥§§?%gﬁk#?ﬁﬁ t uxi mab or

(H}Whéﬁd()]ﬁw lsdmeecédaﬁ tiiamplayRdmaabynga E¢D2D GaEgonistdo the
(on days 1 and 15), or 1 gramx 3, prior to,

patiesbincuramaynt gifecgive foireab ipgplant FrgedtioBnspl ant ati on. The

CD20 anti body nay be conbined with one or nore other
I mmunosuppr essive agents, including T cell-directed

ag2NiThe MtHoBSE Laifl OVRGEEinN@e sanpleiichsmeartiomty taken from the patient
nmycophenol ate nofetil, anti-IL2 receptor antibody

prior(tg EsAPladtion) | poncIonaI anti -l ynphocyte anti body,

anti-CD3 antibody, calcineurin inhibitor (e.g.,

tacrolinus), antiproliferative agent (such as

azat imephdthed of @limunaiedeh the sshplelis from)a bibpsh-of a transplanted graft.
anti body (RAPTIVA(r)), etc. Treatnment of the patient

wi t h CD20- positive B cells in a sanpl e obtai ned

g R Y P PSP B nea e

of the transplanted lung are taken at intervals, and
tested for the presence of CD20 as descri bed above
whér Shemsthediof glaim dswharein thasspdid osgangs 8dyng- eads to
conti nued adm nistration of the CD20 anti body. What is
claimed is: 1. A nmethod of treating transpl ant

r epeqhé giettiod of cRahileffieréianis Aado@ist cahpdes an kntitgpdgD20
in a sanple fromthe patient; and (b) where CD20 is
detected in the sanple, adm nistering a CD20

ant agenl oty 10 NG, RALERh ddyiboBIRUR o8ERL Whn beytotoxic

nsplan rejec ron alm

agammereln the sanple is froma biopsy taken fromthe

patient prior to transplantation. 3. The method of
claim1 wherein the sanple is froma b|opsy of a

g(r)?]n 3‘3'8 ?ngttho% of rcﬁka 6 erg- ﬁethggtﬂ)%g rtnﬁ ises g?&&l%ﬁr ein

an transpla In step
(b). 5. The nethod of cIa|n14 mhereln the solid organ

is alung. 6. The nethod of claim1 wherein the
an?a@bﬁ pﬁhqgl(gﬁg}q‘lrgéswmelaﬁh@ ggt}p)(,)dy comprises humanized 2H7.

10. The method of claim 6 wherein the antibody is conjugated with a cytotoxic agent.
11. The method of claim 1 wherein CD20 protein is detected in step (a).
12. The method of claim 1 wherein CD20 nucleic acid is detected in step (a).

13. The method of claim 1 wherein acute rejection is treated in step (b).
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7. The nmethod of claim6 wherein the antibody is not
conjugated with a cytotoxic agent. 8. The nethod of
waeh@snsB420vher ei n the anti body conprises rituxi PERUSS04/040947
The nethod of claim6 wherein the antibody conprises
humani zed 2H7. 10. The nethod of claim6 wherein the
anti body is conjugated with a cytotoxic agent. 11. The
nmet hod of claim 1l wherein CD20 protein is detected in
ste a). 12. The nethod of claim1, wherein, CD20
uth 6 e pciaen SoTheEe ATOPEEOLdion ' §ERh e HER e
of claim1l wherein acute rejection is treated in step
(b).14. The nmethod of claim 1 wherein chronic
r ej £Cthcdmethsd bf Sained wherei e grafiselected. frofh ehengroiypcbmsisting of a
claim1l wherein _a graft selected fromthe group
renalg bing; istet pdl rcapdipcegraft is fransglanted idp thepatiegt “car di ac
graft is transplanted into the patient. 16. The nethod
of claim1l wherein the antagoni st is adm nistered
Pri@r ThePmethdd bhglaki 1 fwHck@imtrgintaganispis adinadistered ptiér tol ering or
met hod of claim1l wherein the sanple is obtained from
follopfieg tpanspleptatipii or to, during or follow ng
transplantation. 18. A nethod of treating transpl ant
rejection in a patient conprising: (a) detecting
CD20)- PRSintihve oBclaph Il Svliefeif tifeasapipk: it bbtairteddrapathegntient prior to,
and (b) where CD20-positive B cells are detected in
duringher folerping traggematianer i ng a CD20 anti body to the
patient in an anmount effective to treat transpl ant
rejection.

18. A method of treating transplant rejection in a patient comprising:
(a) detecting CD20-positive B cells in a sample from the patient; and
(b) where CD20-positive B cells are detected in the sample, administering a CD20

antibody to the patient in an amount effective to treat transplant rejection.
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