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WD 2005/ 092927 PCT/ US2005/ 009967 RECEPTOR COUPLI NG
AGENTS AND THERAPEUTI C USES THEREOF BACKGROUND OF THE

WO DMERIIOCN The ability to induce cell death byPOUBRUSINS009967

menbers of the TNF family has been 5 pursued by
oncol oqi \ .',,T

REQF

was found to be applicable to the | ocal treatnent of
mel anoma by whole |linb perfusion (Lejeune et al.
(1998) Curt Opin I munol 10:57%&% Most _recently,
activation of TRAGKEBOUND QF THEINYENFION

anti-receptor antibodies has sparked clinical

i nt erBstabiliiy te ndureerlbdeatinky warious seaphesy of the TNEiplydhas been

el 85 WeoPaSR5} HFoR0I Sy AL TOREparly AR AL frpBeg 6 teat
sbRAtuiErsayd thantiddRy vad fogadith beaupplibable teethb dscabiredtheniTod-

famly, h%% heen reported . to transduce an apoptotic
melgnoina by whelg ik perdision d-cjcune gt alc BI908) L Qpiplpmugpl 10:573))

o Bk 4B ES Sl 05 PO 0Pl

spdrked 8lificalyintereat oA biivatior i dre Ik rédeptorer Examply, hasghown

sol.ybl e | i gands .15 or.agoni st i tj.recept or .
SBrideEBle AR Abareb ity be el IR Ariyeion of
TMIL@@P&JTRMLI@EB% g%enrmm {ipaREEndth@MBSHENG D 8le BUF ’faNrgiéy, has

(2001) Nat Med 7: , lchikawa et al., (2001) Nat _
beeg sepprted teetiensdnee an apoptagiorsigal IR ABt-sersitivieganeps eels (Griffith

woul d -t hus I r.treating or reducing t
Sqhdumtine” S8 ogo G angt ER LI s Gy E13-820,
199907). eAtt$vatiOn Of LT-@RUZ&ﬁhot}%QnﬁMh@‘TNFﬁnﬁWEMM%Ie ligands
The invention describes a receptor coupling agent
axfigemspatireGeptar mongelonglandidodies hascdsn bacpshens ¢ ngpce the death
0 'ért{nﬁ’@a}dno&l? %P(EE&EI%ncé & a?.”gzo%?igi%!} MBEYash hfch{l%%%% L, (2001)
coupling ageﬁ? enhances Téceptor signaling. Tn
Ny eeT : 964 Oiteameieht withagsEStEIND hetbating agantageild tBds be useful for
i nduces formation of heteroneric receptor conplexes.
treatipg er esdpeae Msndvangeaanh SRy or eldertt pifportgsigin subjects (e.g.,
gises a first binding specificity for one receptor

and a second binding specificity for the other
receptor. In one enbodinent, the first binding
specificity is conferred or effected by an anti body or
anti gen bindi ng fSEYIMARY 04t EBE INVENdAOMNer
enbodi nent, the second binding specificity is | .
conf eFhedaveioardeacibss a pscenter Sorpiing ageyw e spacififaHy activates at

Co e _ T bl Ibahl .
DAL SR 8T Y ALLASRSBERIS Lt S0Pt gent
dnhaguee néceplon signalinye rin enbthei erabidimeie theiresdptdricodplig agent
specificity ig effected by a nat [

ipliacs matibn o PHEr B G eI PG SHE> BB G Sment the receptor
STHELAAINGL ; SRmig sy AL s
binding specificity for the other receptor. In one embodiment, the first binding
spectficity is conferred or effected by an antibody or antigen binding fragment thereof.
In another embodiment, the second binding specificity is conferred or effected by an
antibody or antigen binding fragment thereof. The binding specificity can be conferred,
for example, by a single chain Fv fragment. In another embodiment, the first binding

specificity is effected by a natural ligand for the receptor, and the second binding



anot her enbodi ment, the first binding specificity is
conferred by a natural ligand for the receptor, and

wo b@ssexoond bi ndi ng specificity is conferred bRCHUS2005/009967
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natural ligand for the receptor. 5.The invention

descr.i bes a receptor coupling agent . whic ecificall .
soenares Gived Bl qiohis o neforn g e gheg ot of st

Vﬂ'ﬁ%ﬂﬁk BmBbdiRAB tthé’ﬂ%t biggRRls ?Emﬁ@fﬂ}‘ Rl Jof fefred eB@taﬂla‘ru1ral hgand for the
domai n. I n one enbodi ment,” the receptor coupling agent

gateptareand deeptond bmc@mad;peng'lcaty is condfercekby anatatal bigawet for the
heteromen c receptor conpl exes, wherein at |east one
Eﬁ or contains a death domain. In one enbodi nent ,

the I ECIRPIOEntfoRMesdribed 8 rétefRR by ﬁfged ntl WhiR sﬁ&h%ll?@ctlvates at
fromthe grou conS|st|ng of TN ).

ﬂﬁw b RdisprANF fanrjy ngcmoqsmmrelwéeaah@nmm qqntmma death

% 1{%1 it glgoﬂaet %}1 %%%ﬁer?még & egf A rclgll?p %ﬁ'@gggt anceé EecePtoF 51gnahng or

Wh&lli@ls foriatiof a$ hetorenerie Gefpeir cdfPiexROtwitpeihat Ragt dihe a&d&ptor
donmain. The invention also describes a receftor

é@@tﬂmﬁg degifedemaip; dnorserabrdiment thegsegptercostayrng p dgath domain is
TR G 5L B PR S RRTDIATRIER: (om)
dERAH -BAn@IRD), DR6 anép@GHiRENt , t he receptor does

not coptain a. death domai n and i |nvoIv d in.tissu
di f f er B OXERtoR m¢lpdes dgesrptor Cé’ﬁLBg’iﬁ qlilé‘CFllé%t%%tg?aSt two

IList GRESERRLy rG&?’écfi‘é Rvirdgat ﬁag%@'r&egﬁr 88tE5t 8anthinCReath
the group consisting of LTBR, RANK, EDARL, XEDAR,

Fiobaain T by iriesidhe, almw@bsmbes P@cdfter doupbng agamt whid enhances
descri bes rece ouplin ent whi ch speci f.i cal

e et Sk PE RO Bt B R ety S SR Herein at
Wagst 8h& rbptofasds @D EortAR ARIeath doinaih NHPSNEENBIAihbRSHE receptor
differentiation. The invention al so descri bes a

rd!l?é perongauy pldcattg dagein andvipinsteleedhin tisers difereptiasion. In another

; f ;

TR, B rRltR Sur iR o in AR 5 B RY Hom e
i g‘toﬁp s&isstiab lof BT8R, RANKRNEDAR 10 XETZAR SFadi Tffgmrnadé h@d TAJ.
receptor is sel ected fromthe roup conS|st|ng

LTBR, RrNrventpnafsp, dex@rhera regepior cppphiergstewinad Sp%ﬁh@cally

C
ReRbEes B 1o 00 SRS ke 20 6L 248 deceptor is
riacelpedin @esde diffdeaitintolo Mhicrincamniva ialso Iﬁlgsdrﬁeept«mbptoe c@upling agent

LT /| TRAIL- R:; LTBR / TRAl L-R2; LTBR 75NG-- R;
ﬁ gh pnbapsegFeoeptorfignaling QEFIHCeSs igmaton el hﬁ exPRy e Feceptor

LR Mokt Ee%%tecﬁfe%c | C%irﬁ%l@&%@hsﬁ%ﬁiﬂé}grgg?ﬁh. In one

| east two TNF receptors not contain
conzidisentethg.recepTBES deldetddAfror TiBRerouRANSistiag b LTBRMBANK,

@3&99@@%@%&%& %@@}%’ﬁ%ﬁﬁgw | EDAR;

In one embodiment, the receptor coupling agent activates a non-death domain

containing TNF receptor and a death domain containing receptor, e.g., LTBR / TRAIL-
R1; LTBR / TRAIL-R2; LTBR /p75NGF-R; Fnl4 / p75NGF-R; and p75NGF-R /
TAJ.

In another embodiment, the receptor coupling agent activates at least two TINF

receptors which do not contain death domains, e.g., LTBR / Fnl4; LTBR / RANK; Fn14



TAJ/ EDAR; and TAJ / XEDAR. In still another enbodi nent
of the invention, the receptor coupling agent

w@easosoes at | east two death domai n cont ai ni NBCT/US2005/009967
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receptors 5 1n addition, the invention describes a

oEER St U RS TR L G P RRR SR AN

|"E@HED@HE ah@ et /XEDAR. | nvol ved in i mune regul ati on
In one enbodi ment, the receptor is selected fromthe

gr oup lesHliasetheterbodmery of the-iyRptianDiiv reeimse, conpligg agent
%ﬁi‘l&aﬁes Qfé ttv% -drg&th g&gﬂn’n coﬁéﬁﬁrtl%ﬂec C%%M% and RELT. 10
€S a rece up

Invent1 on provi i ng agent which

S peCI fm@aﬂitmn@me iivsasheion déscnb@esiecépfs@r cbuplihg @Eent Which specifically
receptors, wherein at |east one of the
r@&éﬁ%ﬂéea}s& %élstlwm&wbé@a%wsmh%m 3tilgast ongrreceptor is

QHG'&(;&F T 1ﬁ]m %ulat]_(te}{; t]!n\M\éIE Eéﬁ%b%n?én?,ﬁlég Fﬁ% yﬁtjog %f’sle%giiecel S%“rom the

receptor cou speci
agrolpeastsisting oﬂ'[l“NlERﬂI;ﬁ-IVIEH Canzi7] ¢DBecEpuor4 1 BBNOXBIONGITR, TACL

t r co agent 15 conprises a first
kﬁ]‘gﬁfﬁﬁ?{é\é{ for one receptor and a second
bi ndi nﬂleslﬁ%ﬂti‘h Edé] rek I £8P WRich dpBciBBAly activates at
enbodi nent , tlg)e(ﬂrrecept o]fre %Bgup [i énéagéeeﬁlt enchaéﬁc%ls yactivates a

rlexsé pro dlstlscptgﬁ\ﬂf famglsolrewmomc‘elser&mraﬂﬂasmnaﬁf the receptors is not

e,t%er orgeré C rece r Conﬁi%@@ elﬂs one enbodi nent,
tHETFPFET AR %%&FF 9 &'®nferred by or
deri verhdinGstRdn a%tdesénﬂeg arr Rk @bu Iﬂh%?%@“ wﬁlﬁh 'spééijﬂoally

or antigen bindi ng ment er eof exanpl e of
a?\@tlvatﬁwtéwsamq @J@t;gct famﬂydeeemorhuwh@rﬁméhe GBENtor couphng agent

588 @9}??% 2 pislg b&'&?n&n%gg ?i;ig? ggr on% r%ceﬁf%% %ﬁ(‘ij #F b'ec%%g r1'I>(i:’nd1ng specificity for

ah¢ bﬂﬁﬂ%béptaz Tardne keﬁﬁmdm@afnt apé regeptor bcbuwlmgg éﬂt%ﬁﬂzﬁi&bs receptor
t hereof. Exanpl es of the anti-TRAIL-R2 antl X‘hare a
HgRRHRE gtingpcesformatiaig életfnmerscrﬁep%@rycomme%ﬂéio gpe embodiment,

c onﬁ err eg h}%/gpgaﬁ’c t{j ?st co%ﬁé}fjedq% f%% %IV ];fdelgr{?ﬁlgafll ik I8 Fregrigr (LTBR)

GREBdd Wifng hesseaa
P ok i LAl R ORARG ot %%%%zﬁ?%ﬁ%‘ﬂ ETBR antibody

deeludfrskﬁelsn@amreade@ml agibolly nlp erpeambodineit, heecédniddaidipg
T
SRR b B o v B4 28 puft TRATSR Sl EEP b hieen

lyindlh$ GagRest thérebf. YELBipl T theSRPTRATBIRD R V\z @9aft a humanized or
bi ndi ng specificity for the other reczptor erein
117

taAUmpic {4h7 Aefibagys de engther embodinenti he dirgbinding speeifisity is
tcrohfgf‘%hg)ly s@l@g cl'lzaq%1 %rgreﬁ%’gﬂl%b{ (%ga Miﬁ%edaédﬁE Ppm%dﬁ and the second

ree onmai NS and SI X
roohding beesifidity i$ borfferzadey a 1 HA2 agdeuly. bi ndi ng
specificity Would corrpnsefromthethree antib H )
7ol ec AEdnVertap dststhena sspiopeRliag eeSH oGy g pectically activates af

Is}%aeégl c|5 glg %S{g{:}: ?&\%%}ég&%‘f&@}@ﬁﬂ&ﬂqgé }GptBRE 1N aEdht comprises a
first binding specificity for one receptor and a second binding specificity for the other
receptor, wherein the first binding specificity comprises at least two trimeric ligand-Fc
constructs that are commonly formed from three dimeric Fc domains and six ligand
molecules. In this case, the second binding specificity would comprise from the three

antibody molecules.



| east two distinct TNF fam |y receptors, wherein at
| east one of the TNF famly receptors is not normally

wo osm92927 a raft environment on the cell surf aPeI/US2005/009967
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one enbodinent the receptor coupling agent enhances

recept all r induces fornatlon eter

T eo ot Y A dssuos REEBRR oafP MEetn R bioR Sb e gaCtivates at
f a8t kvo ﬂﬁﬁﬁ&t’mﬂls fdnﬁlw&keﬁtefsn&hbﬁém aft%h@ﬂoﬂerbﬁhé N family receptors
enV| ronment on the cel surface The i nventi on

| inoptamally f@@@pﬂ @ral @umcpmvgem ge the bl S@rfasq; el diecaiblogliment, the

L TR

h%b@it@mbhip@eﬁe@ Cielir6in a€ QIABH e theMIRF Q‘arﬁll?i'edeﬁﬁg is @B8Enormally
of the TNE famly 10 receptors is normally found in a

rigpnd By fafigmyeaemen qonbe eell purfagef ace. The i nventi on
f h i. .
Fur ¢ hef 16568l ERBERY: ERBRAL ARyP AR BLRRy activates at

flaast yo dﬁﬁﬁﬁl’[@ﬂl@ fai:ml}efebemsss entRAERrorepsir gr@hhﬂ@ or mduces
wherein the signal strength is enhanced .t hroug
riosmpigy o eﬁqﬁ@n?%@e.%wtehquﬁﬁlp%réewhare}nea&éiﬁswn%ﬁ}b? Ih@‘ family

39e00 HRAI ol 1835h oh¥Porkderd B IRAUIRRL AL 2Nt T gen

bi ndi ng tfragne ereo erei n each antibody binds
a di st TiecinvenFida fﬁﬂherldpsmr@e pirereptar Iaempibgg agadiuehicly specifically

f t f ) ece tor conplex. In one
it s P ARG TE il RS of PRHGR whOT TN
aphérbRdMe sibhalsHehdiB is dfanc RXBFTALE thefrebdpi®E] zed .CBEL 1

ant i body. anot her enbodi nent, the sécond anti body
is deTlnew@Merftmnn@lnd@rﬂ liec PRl q_oumn&agqnbwypnsmg htudashgyo

| R FERTR SieRn RS EOetn e (RrekE i oif s ubh BOHY p distinet
| DEIfhmilNgecaptdh\ithdraby inducihg E6lafibn bPa deteRitherfBRBBEAG omplex.

raft conprising adm nistering a receptor couplin

agee embodisrdns,i theyantitiodyds desivedifrogn epewti-LiIIGRt antibody, ancluding, for

et &pynies I PlBed YpRoEE ARGodieBhfsecond antibody is
vieived frobi RCAMOTRATL IS 418108 Fp Ghcld8ing 0P bt M1 GEMimanized or

| ocalizes the non-rafted TNF receptor to a raft in the
cadlimene kA A aetibodYhe i nvention al so includes a met hod

for enﬂ%@l%le%odﬁﬁe%tt% uﬁ)egp gﬂ 1nﬁﬁlde§ 9 H‘B{hoﬁl fnlgh)cahzlng a TNF family
adni nisterin or cou

Siee&tdr t6 al dell nadlibringd @t @tnﬂrﬁﬁigtadrﬂlﬂd@teﬂh§ talréuzaptomsuphng agent
fam ly receptors, enhances receptor signaling

i R Bing piishbindmespecifigite fos rarited TNE é“ﬁméy TQPSH‘BF él%b% second
i@gé&l&l % ésclltgmﬁfggagg{) ?5%331;1222%%1 9)9 RRept u}ém é?ﬂ blndlng of the receptor

canpling bgeyt Betafizes sheendmaficd Tmmmm toa raﬁmememell membrane.

coupl |£]? gent | ch eC| fi cgl(lgyngcu vat es at t

two di 5§ REEUAREIsARelE f AR SRt 8%%%%
cgfﬁﬁ{sid'g%dnﬁﬁls’reﬁﬁg %@ééép%r%g%%go%%gggﬁﬁﬁ Qﬂ&'ﬁﬁ&lly activates at least

receptor conpl exes
RST AISReOTNIIBREY receptors, enhances receptor signaling and induces formation of

heteromeric receptor complexes.

In still another embodiment, the invention describes a method of decreasing
tumor volume comprising administering to a subject a receptor coupling agent which
specifically activates at least two distinct TNF family receptors, enhances receptor

signaling, or induces formation of heteromeric receptor complexes.



In still another enbodi ment, the invention includes a
met hod of treating cancer conprising admnistering to

w@2@apmer a receptor coupling agent which spepCT/USBN$/§09967
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activates at |east two distinct TNF fam’ly receptors,

enhances,.r.ecept or signal i [ ces for i on of

ot or dAsH 1 GupBE R R s ngentioh TGS Apgtbibht Tog cancer
[RERRIsRIz FAnfRidRlihs é‘glﬁﬂéct hSeRPior @b%lﬁ{ge%ehﬂwﬁﬂaﬁ spemﬁcally
presence of IFNy. In another emnbodi nment, recept or

@stipatphief la@étwo dligtirzod AN Mmbs@cernﬁommhpn@s emetommgaalmg, or

R R5RRGH e i reoebf o 0 B R Riho g reeptor
daoaphﬁgsageﬁt\ﬁ diffibiéredan &R 516 fendd QfIFWCIﬁ%n&%l"@hb&ﬁm@ﬁt the

a heteroneric receptor conplex conprising a first
bEerptargoupléng ddeni is pduinisieteddn the prefance of Adlemaheppaitic agent.

and a 10 _second, bi nd ICI directe

2 ondTHEEHLRR g1S8, O TP R G IRPHEE A6k Nhig:Chcgpigs at least
Rt THFNGnARAeEdpkss bh@daE® Bih@ednest o Rtekbineric receptor
receptors, inclu g@g non- death domai n contai ning

Wnl@%f@émmslmﬁ@t s epfipy Soented igrsrRIEF receptor and a
t
B LT R ——

rf&@t&ﬂid@ésondl bindingbpeifididcat deedted &t TINE aé‘depm[’@ ihidih @ non-

S &é{l ci.ty is directed to a non 15 death dormain

é@ﬁ W% cemtpinng TV sreepios ard & death dpmamyGogtaiang TNF receptor;
&b iAdnDin cdllaifids! tNF '\ﬁ%?sr oE RPOGL AT H(Bmaﬁlv&ntam ng TNF

non eat domai h_cont arni ng réceptors are sel ect ed

frecaptors.nb grothep embodinsnt, rag) least dnEBihdingsbéifichitfyBRdikected to a non-

%Né d%m%m feféw%gg%%iafgﬁmmssED@E%A%UM% In still

%@iﬂ%@ EmBEARRLITBIG n91f1 de4ig dbﬂl\éﬁmdn@ﬁmng ﬁ@étal?e selected from
domai n contai ning TNF recept or and "t he death donain

dbmgmuplcngslsfmg of 6TBR 6Fnis TR SR N rTintry AATGLGBR / EDAR;

CI?JE@% W?‘Mﬁkﬁ%@%}b& §TR7/ xEDAR.

%'aﬁ&h%@%d?ﬁkﬁ%f% ihEnti IR Wen- deathd i céntalmng TNF receptor
graph| cal Ig depicts results froma WDr cell 4 day

g [the dqagh al@@@@tymn%’glﬂ“ﬁtrgcepmmqlmd faemitheTRapp c@sisting of

g'gjlgéeﬁ? gklAr]%gu ¢ GW?ERA[LI%K@?r ou g géﬁ?’?%;cl\flﬁ\/e Rﬁg}(ﬂ: R; and

p7gMIGF-R gTAphically depicts results froma 4-day MIT
gromh assay in WDr colon carcinoma cells. Results
denonstrate that the bispecific LT(3R/ TRAIL-R2

anti body 30 (LT-BS 1) has nore cell death activity

(Figure 2b) t g ;Q%q AVER El 1

and 14A2 (Fi g% 2121?’]3\95 V\DT S%E%Dﬂ GS®

PCT/ US2005/ 009967 Figure 3 graphically depicts

rEiguret k gfapbieally depdcty raeliits fromvat Wikssell4 diyt profiferadion asedy. Results

:_sgg% @}1%1@\}4\{1& Péﬂlﬁﬁz ﬁg@gcﬁygl%% a(l:nedl eln 1- L’f[?lgpagtrﬂl)o%% élgﬁl 1 were both

able to induce WiDr death through agonist activity.

Figure 2 graphically depicts results from a 4-day MTT growth assay in WiDr colon
carcinoma cells. Results demonstrate that the bispecific LTBR/TRAIL-R2 antibody

(LT-BS1) has more cell death activity (Figure 2b) than individual parent antibodies
CBE11 and 14A2 (Figure 2a).



anti body (LT-BS1) to tetravalent LT(3R bispecific
anti bodies LL-BS1 (anti body CBE 11 and BHA10) and

wo ksoMBLR29¢ ANt | body CBE 11). 5 Figure 4 graphi cab@mus2005/009967
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depicts results froma 4-day MIT growh assay with and

i.t h 80. Um, of IENy in LS 174 [1s. .

bl L o Biopliterdite ety B w2 Vot ERGuf Bbea v Ut of
NG wand cBlvhnl ARG ESa dARZcshriaBEld LRBRITHA hi,-f{brwspeciﬁc
colon carcinoma cell growth (LS 174T tunor cells).

Fingjbody G.13B8phioctatrhwalahe RIIGRsbisesific antibodies A14BSAgntiBddy CBE11
h ith and without 10 80 U m of IFNy i
ql\?%%%qﬁ\ﬁ Sa)écl\é\ff‘i\@s.la '%gmcfdé’s@ﬁggl)denonst r at eot he W
efficacy of, receptor coupling agent LT-BSl and . .
drignesotipephicaliy depiets cespta Jroma 4-AaY MITT Bep Vet gy aith and without
Cﬁfﬁ}rﬁo{ﬁf @?EA L8 A Hm{ol}/%%'ﬁso "fﬁérgggul%%éé\?tﬁ%f%#%fﬁreceptor

graphic epicts results from

apaphinghdent BTBIY drhtbatibod@s AR afd CIBEW at thiifArd Solon carcinoma
tunmor cells. The results show the efficacy of receptor

sl esempihi (he 124emmaerceBY1 and anti bodi es 14A2 and CBE

11 at inhibiting breast carcinoma _cell growth (MDA231 .
tKigwure chwapbl)callﬁggmté repulfs Gpm a4idpy Mieb sroveh agsey with and without

BOW@O%IIE@ 1%&%@@2\’“ gli,[%eﬁlss’g P\émgésﬁﬁgg@&shgfeﬁhe eﬁfc):acy of receptor
T AL TES ehdd Arib¥diel 1442 apd OBE1S Q4 Mbitlfn@6&hical

LT-BS1 and i ndivi dual antibodi es 14A2 and CBE 11 at

i qardineTea e])l gremah (ME 8@ fumaraelldar ci noma cel | growt h.

Figure 8 graphically depicts results froma 4-day MIT

Jrigure6 axphigally depign rwuﬁﬁs from a 4-\py MR groveth gesagfwith aadrwithout

{ I ' b i cal | on. Th
LR Ty i R PruBicE S8, TRGHRER shal s FBeaingreSeptor
Lebupfitlg t PEBSITRE £ntiBBEL 1880 LROABEAY at idNMbiBhE bREst carcinoma

varil ous pes of carcinoma cell growth, including

el gsowbAMBA23 b bmpireglls)( C), 25 and colon (D). Figure

9 depicts a schematic drawi ng of the receptor coupling
afjenre T FrapBically detts nesults Gompr 4-dan Y BhgiowiRAsday RAth and without

(Rt S Agfagmbo utod he s be et B s8isscy of eceptor

LRk HEEPE ST (N duldFart INENE h N2 land P83 1f'f1i %t iri]lgﬁﬁiting Hela

For™ conveni ence, before further description o

preededl icaicmoasmd ¢eblrgrowdi.t ain  terns enpl oyed in the

speci fication, exanples and appended clains are

déiginrel] graphieallp ddets resuits frannd 4idsy BfThgtowth ebsagiegthaltyU/ml of

{E@&gﬁ pggﬂg%ieok kli\l/qe}r : ft@ﬂqs?ﬁ)g u%hjr{] rgf%s&tc{ég\{icag,r ae}lsdecrc])ﬁon. The results

RIABG/TRE BHELS B reEPTROSIubliRgad¥nt LT-BS1 and pentameric CBE11 antibody at

inhibiting various types of carcinoma cell growth, including breast (A, B), cervical (C),
and colon (D).

Figure 9 depicts a schematic drawing of the receptor coupling agent LT-BS1 construct
comprising anti-TRAIL-R2 antibody 14A2 and LTBR scFv antibody CBE11 (striped).



therapeutic agent, into a subject's systemor to a
particular region in or on a subject. The phrases

wO soysoeaset adm ni stration,” "adm ni stered PCT/US2005/009967
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systemcally,"” peripheral ,adm ni stration"” and

"adm ni ster e j e

adni ni st r at | D CAALESRR Q&Igﬁﬁgﬁﬁ* EAENRHION

mat erial other than directly into the central nervous

slyst embeffaigbngt hat it enters the patient's system and,
thus, is subject to nmetabolismand other like i
pr oc e i sonyepienss.dipirte fuhas dascaipton of B mresest inyention, certain
tgﬁﬁseé?ﬁ B?&J[d mqgﬂﬁs gl)ﬁ %Q?mg%Q gnd %%‘th?édc‘ Elgfn?ﬁqare defined here.

arent €S 0 m ni IO O
than eme%ﬂ " mmﬁ Metod U deH9&tdlor ¥ cB¥pound of th
i nj ection, an%ﬁﬁnclué%?]1MAt Qﬁf i |n1fat%20 coHIpounc ot the
i preseaviaNenton, inctudamg st wloalimitedta, aaxhamnacaht,lcal composition or

SR, P OB g P B el oron  sujct. oo

I AHeE 'IGRARE adRhRGtiBN e Ol EministB sWistphieAly," "peripheral

intra-articul ar, subcapsul ar, subarachnoi CPI

uadtfrrlalgmtm" and aadmmsa@t@pmheralle e¢ nsedrhezgin nieah g asministration

d here term."a

(0 R UFE e ot Aoy G Y cinge T IR the b Phlous

F@btem Echlthat.it énterd sk @dtiRers fysran@id thukhiesalibcttitbatetabolism and
nﬁart deS|redb|nd|n speC|f|C|t|es to the constructs

ortherdikeiprraesses, Ph ek erFubgHIaeBe p&inistigéipndebarpgeral

ei&?rﬂ}f]]sﬁatlc{fp ;&I“g Jms‘%peh ?%@ht%?al ‘fllﬂeaﬂ Eé Ofadministration other

nonocl ona i bodi es, antl S,

ahén enteliabindniopicalddnliatitration, a@ﬁall—yajytm]ebdd)mta;m iim:ludes, without

tj bodi es, and _.hunmani zed antlbod
3{}?& tRone RYTay 10N infranuiaularifEa Hil"Fﬁ%]ﬂﬁ?&EE F‘PfﬁﬂaTQS

%traﬁﬂﬁmbm%car i Glirhdirft mﬁfag@%hxalh@&%kﬁaheaﬁfs&ﬁcwn%ous
an antigen-b ng proteln having
fsubcutmulay,pam—ladﬂzutdnﬁewbcaisnlactsubzﬁacdmn&l sitraspinaf artdiptrasternal
heavﬁ)ll ?%o‘ | i ght chains, said chains being

STEBT H’in exanpl e, by interchain disulfide

bonds, Ay¥Nea %ef?ﬁ? tﬁé‘f%lma‘*ﬁhﬂlﬁcfd?” 1O SRR Ed Fdr&ab |cMmBle'ﬂéj intact

antigen. Both heavy and chains are folded into

crotibpdiss, as Vel as & alm F@orﬁa(am, Eveareicgh@rd’r@lgﬁnwmmf that impart
0 ofahe or. | in t.i de .30

SR R seRRluS b€ SRR G R pmcvodics

Aagtid god xapple, slorbtlonglemitibb@es QAP hfirine i¥ordodtRbEat®ddies,

sheet and/or_ intrachain disulfide bond. Domains are

fqhmfl%‘r arftippdies.cgtirigiotyde aptibogies; aninatinidiotypjie antibodies, and

e f n s
AP s B O By Bl TR Sfpgpadoun
i ot “hitgbods’® Gused 1raerchmt1blmheredgn‘afem to@ih antigen/bd@ing protein having

2005/ 092927 PCT/ US2005/ 009967 si.gni ficant varjation
vit RaicriophRe lReRiA §ﬁ%}¥l Sirae P OnBiPtiRES Ofhgioier Y el Pypelight chains,

Cs%ﬁ?ch% rﬁ{%m \é@arbil%heforgf?ér]?ﬂélg, l%yol A5 SHaBi ul‘ﬁ‘&%bﬁ@s Qhich has the

the chiain are’ re erch angeab
dbulgwto s;imlfmahy)bsﬂeamtlgem g]Boxhéiéavy dridglnght chaanmare(fn]slbéntto domains.

3‘393%%2 W%lﬂ :af us f?é?o[?r Leon %‘?ﬁ%ﬂgﬁ of Bg%t & ehain polypeptide

BRI WopS (e. %‘e&}fﬁlprf'slﬁ?g MEPPHHRB Yo RPENBZed, for example,
heavy chal n constant” domal

by B-pleated sheet and/or intrachain disulfide bond. Domains are further referred to

herein as “constant” or “variable”, based on the relative lack of sequence variation

within the domains of various class members in the case of a “constant” domain, or the

7



"CH' regions or "CH' domains). "Variable" domains on
the light chain are referred to interchangeably as

w0 kaoghe2oehai n vari abl e regi ons”, "light chai n PEr/UsDE009967
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domai ns", "VL" regions or "VL" domains). "Variable"

domai-ns.on.the heavy chain are referred to .
PR Rt PR e e B S b g the case of a
““Radahlet dehiinC 0Q6hsMt” HoiNBIng Sn the Rht chlin ak@RIFGRR BT

"CH' dommins). The term"region” refers to a part or
paterchangesblysas “dight duiycanstnhreginnsT,ndighioehein eamstanbdamaips”, “CL”
var. ‘ ' s «gdefi.ned herejn, .as | .as nor
RERZDE CrTungnd] CRhAT 3By BEndRne BR g ieferrea to
axepgiaggeablygit hedai chaitbddnshEregdivie?, "BeHiy dhafhl dnstant domains”,
inelude, “"conpl ementarity determ ning regions” or

" EbRsTeLIoNs 8F Q@ér demamahngY arfablgrelpsrainsion the dighfehaingre referred to
. " i‘ . H l @ | : s : 2 <6 2
BB Ak N SBRPRiobl TR0 S ainrigble dompains”, “VL
Tagions er iV addrhgias): KVadiablg” domgime oh'the kdaey ehiio age referred to

pol ypept i fragment of an imunog|obulin_ or antibody.
umé@aﬁgm%@e% %gavcyoﬁbag} St 1ogiomp acgeaquhewnftan@qmams ;
Wit {3k BF 6k @Bk RRAY from which they were

derived) for antigen binding (i.e., specific binding).

The t eFhm 120n “wgiohd refetsi to ' partafr gogidnoo ftanentibody erain and includes
structure of. .a.protein.o | ypepti d e.d.,..an .
o bty o gBiag S AR AR AR stk el difg pyrt or portions
FefsaR e, Hobexahpleseshtlchaiitvalifle dBR@MY or edpdiRR include
conformation" refers to the tertiary structure of a
|“icgpplenesntain dstpreiniigregioas’| b (@REgntsspersad amag “framework
Q%%ﬁ%?’&?&&&b%8¥?ﬁﬁgiﬁ£a_t'O”" or "antibody fragment
cCOnrormation” rerers to the tertiary structure of an

ant i boghmeoglobagnesi artivedeetan &8stBh Abndghetic @8 PBRhRridfeérm. The
produced by reconbi nant DNA techni ques, or by ) )
dRpy natigendindingEagraent” eafergie g @obpeptiteszagment of an immunoglobulin

i i ns- Bindi e > F : :
SRS A g P CBRALL QRTRILS o061 ol it amvosy
aindrh ddétethey Geheaderivednfor bhsgeadiifidiag (iof, spédifit binctingdnaThe term

i mupogl obyl i ps or_antibodi es, an i nupogl obul i n_or
aifPRISBEYHOTS relghferts oAy sHeYe dadrolsm drRolepbisig-g:» an
B P Bl LA R it isht or
dich¥grabain doaforpatioghtefahti the patiary staontird oWn Gight {(erteavy) chain

bi ndj sites. Bispecific, antibadi es can be .produced
Ab T Snh i £ P ulp Bl oy aRag Or i boR Hihient
raoRFd HRIBS” Rfert 10k REtiSFy sHablurd SEHNRIAbSdy sieRagrferfl therddf.
WD 2005/ 092927 PCT/ US2005/ 009967 Songsivi | ai

|Bisdingfragnentaoy podieed xscombimanid NAgeBri@ieg 20 by enzymatic or

st el et al 1992) J. . l.omunel .. 148, 1547-15 .
Bl e FhoeBio g o dopu TR ARbaind bR i, P
MRLE TR, Balsindéphidiss and iweleQhaliigibadits. 06thebtHadi“Blpecific” or
fr %{%rrent s _com ng fromthe variabl e domains of the )
h&sctionak Hampmeglebnlipher avikpdics fandmmunoplobaln opgntibody is

AIHALRA t6 RS Lalfs bt H?Xin%ﬂ{ggﬁjeg‘ ?dehﬁgal.em ‘ibris%e&'ﬁc” or “bifunctional
antibody” is an artificial hybrid antibody having two different heavy/light chain pairs

and two different binding sites. Bispecific antibodies can be produced by a variety of

methods including fusion of hybridomas or linking of Fab' fragments. See, e.g.,



part of the constant regions of an antibody from any
of the five Ig classes (for exanple I1gA 19D, |gE,

wo g@saye21 gM . For exanpl e, the antibody constPCUSI005009967
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be made of an antibody whi ch heavy chai ns conprise at

el e ind (BB o daiehdb e 28 SReley f o

t(heomt m,ﬁlu%z p&g t154@.1953 the constant region of the
t wo heavy chai ns of an antlbody whi ch conprise at

t hei r Thedetoxgntihedy capstiyet trefer feia rac@nhlga@t rodlaiwle that comprises

;’tﬁzg)'toq‘l?ljlo%e {i@geﬁlneblacélggr eagﬁ'%nﬁ (f(e)rﬁflgﬁ% A0 | F %rlni;,b ocrl]grtgglﬁs ots the heavy
dmpm@tnddlgihc biermbf sbidtibodp. Ahi &ﬂb@iﬁcoﬂsﬁué’c@ﬁa}ﬁé&ﬁﬂiﬁé the entire or

exanple t he antlbody construct may conprise two heavy
il G dhehemyistagt ragionsof ap prtihodyifegen any @@ﬁhé #yedg glassee (for example

I1i 0 e
o AF L7 1R RO RAOEPS: andfR Srchlt ey Oyt Gl Ppade o an
ratitiody which dieavyc chedsaninprise kaiheir O-termaitmk haingdxetmpl eariable
i.body constr ct. may,_ conprise two heavy chains
éga%aﬁ iR guether SRl dhAiPasY EonsEYPigRAY WhBede phibieepkre or part
hsrany ccﬁﬁ@dh’f‘l% Rnofl RS Wheagy chaiflé S84 AifHo gﬁ% co‘ﬁ{ﬂ?ﬁé at their
coval ent %age The tern” "antigen” as u
n@dnsyamnbmnaneHMM1@hng@chwaomnwdmﬁwgnan Aﬁesmn@sbfmﬁﬁmdy

AOBUGR PanigerGhE R bt raitirtof FonicteapPinaicrhy in
tﬂ'ig‘&reQPQﬁlyEi aﬁﬁ)ltﬂe‘x‘ eﬁéﬂﬁﬁl% @8 aﬁtﬁ’édd@ﬂ:%nﬁ&c@&a@%%h@ﬁ@e twd'Beavy

term "apopt osi s" apoptotic cell death
qbﬂmg haying @We eF mogevarke l@rggl@gé gnd tyex bght cheme having Olaﬁnyr more

T M e X T

Cﬂofvﬁleﬁﬁﬂﬂdagé | T an@tekr | lekhrﬁ;ﬁé,ﬁﬁé‘ setidddyseashict ﬁlagtcbﬁﬁéhlse two heavy
%opt otic cell death is often characterized

AEE RYRPTIHAS G0 OR B0 Y3 b lesesians) Wiheve thesvo b‘PaVéf)ﬁthS are joined
ficity" is a property of

?ﬁ) eEl @F@gpggé@ &ecgg%r{%'?/ﬁg%ﬂ%i%g g agents that is
conf erFledern hpaigertas 8t detetr) neande rioled]d whidh & reactive with a
blndlng iety which is 30 directed to a specific TNF
fSRRTLAG AR tor. A binding specifi city of the
i nventy y n QY
i ncl ude}f‘y}%3 12&? aeﬁgﬁ% lefdﬁ{ nﬁgn B?/ bodlg e R hlsg gﬁé %%%to agreglon of
ﬂmaghbmbﬂmmemeafmaﬁyhmﬂgﬁemmh@amnﬁnahnggnent sol ubl e
l'i gan fc fusi ns”ot Thosg skille »
o £ e e B rpriofip ol et o puagpred qel] death” as used
iesdiR Rdferd t%ﬁ@@ﬁd&ﬁ?@l&? ey 628 ma%b%%@? cellular events that occur
appllcatlon the ternms "binding specificity" and
i FpRgiTrestagss @tf gellyendiferendaiipn andtie reshemsgdaspseifimstiodi.

oSS B R MsphOS g s SR e s
af iingldefand which interacts with a TNF famly

receptor. In _one enbodinent of the invention, a
rec epﬂg}e teIEy pblpﬁlglggg@m’mt}f is a property of the disclosed receptor coupling

agents that is conferred, imparted, effected or derived from a binding moiety which is

directed to a specific TNF family receptor. A binding specificity of the invention may
be conferred by binding moieties that include, for example, an antibody, or antigen
binding fragment thereof, a single chain Fv fragment soluble ligands, fc fusions or the
like. Those skilled in the art will appreciate that, for the purposes of the instant



5 conprises at |east one binding specificity (or
bi ndi ng noi ety) for one TNF receptor, and a second

whemdiovry2speci ficity (or bindi ng NI et y) for aPor/s2005/009967
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TNF receptor. The tern1"cancer or neoplasia refers

BT g G Biir A ocHicug R PHUOE a1 a Mg &g taed

higfeedHan 6B RASSE BTN didtateldl ¥y dentektanBdsiiihikd 'Tﬁﬁé a binding
neopl asns, "as well as premalighant |esions. A su bj’ect

hmclﬁglty fionding modety) mpw else ieohydec TNE)}lthad/ whichtinteractsowith a TNF

afaﬁi?lgtrgceg gril gﬁelh% 5(91' | f fé}%l or\]fg@ti%loﬁng a%%c gu%ggf)lglg agent

SeoRjRiES é’ta&asﬂQn@bmﬂmgrsPec1ﬁ¢;it3}f‘l(o@51rﬂ1r£g)1hbiét§)lfGPdSne TNF receptor, and
Cancers involving a so tunor include but are not

|4 freercibipdingspecifigity (or binding waigto dpranotienddiiyeceptor.
testi Ofﬂeat'érrﬁ a%%ér" olr uﬁ&)ﬁ?fsﬁe’%fers%ﬂ%r hégl t%aa%g%ah&gant neoplasm or

uterine cancer, ancr eat

cspbnﬁaﬂﬁnmlgrmhaﬁlprélﬁaahon bof eglist Thaneref as wsd h&eﬂﬁéﬂcoﬁtfaasses both
astrlc kin, stqQmach, esophagus an

0 pr OSt at e,
U deve ehedumnlisnenendopfasins s aralt FHrepalignagt %@@ﬁf A subject having

r'%ﬁﬁcfe%" §6 &dhp Wagéﬂgy b & 'a Wihitd gb& céiﬁgjﬁhférﬁ’tlon such as

treat di sease caus oreign ce
cletitemig.ubhcearmirperhbodiments) 4 subNehhatingt awagwe»mbpbﬁ]mmfg a tumor,

chepot her.apeuti c ents include ents.t di sr

AT 259 SRS CRACER At € SRR il b &t mized to non
adnftat] i lﬁﬂ%é’@ﬁ&t ANSACRI8stRUBPEarRbK it éﬁcerzgvanan cancer, uterine
Exenpl ary bi ol ogi c chenntherapeutlc agent's conprise

reanesti erapicali den¢earypanergatic cw@@a@plpmﬁéﬂd camatt {CBED (hreashancer, as

Th skill the, art, Wil reC|a t ot her
& B Sbbranat, bRt SkPS boblah cRBRRER AR sBiefings
Of t h EThateind NEheaRThdrafiutio Ag@ft ereftre asliul sl IBEBIARI o8 biologic used

The teen "agent that dlsruEts DNA synt hesis" refers to
afﬁ)ﬁreﬁbqhé@W eauged by a derepemuaed onBradisnant celdysueh a¢ a fumgrisietl. Non-

5 RS-0 ORISR e AT PR B P
mynﬂﬁas | e irtitsitorg st ®peilomerasdly rdrahilkiyliging ag@its,iof@re plant alkaloids.

nal o % |nclud|ng, for exanple but not limted to,
é@fﬁélm %}B. ogif chefRpbrrRETtFcASPNIS CPPPHEES HIXinaat: dbhiymomsb,

' HEQEH gh LR r RAAT 6. lq'lﬂ)s léd C}H‘tﬂl,&)eeﬂi et %%[ﬁ‘g&hi%w{:& other
daunonbi ci n, doxorubi cin, Icin
eqhepmdmﬁpﬁhﬂl@agﬂo1m1mmjblea&ﬂsmeed:ambmgs déthennistant application are

osi de. .The term "topoi sonerase | inhibitor"
rg?(hg's‘ﬁf‘if’n&‘b#bl ecul e or conpound that inhibits or

re(ég;ﬁeeﬁl tt 1%1(1: F%éen? gla? gﬂsmi)% f)NrAes\gln fe§1§” et%)rlg Itc? 5)1%”}?1%1% egule or

C@Iﬁfqioﬁﬁ@able'ﬁhfedheé ot mﬁiﬂxmhaproa&saﬂ‘ BNA syghedis Exfan@eyof agents
nmol ecul e or co ound able to react with the

rifel B ppi PNA yreepis ierluderbyit anegopbnpigd 3¢ puclegside analogs such as
ppﬁ;gnlrfﬁ%g%? ?Qgggﬂalo Xﬂlﬁﬂfdﬁ%h fo‘?'&grﬁ Te b%llt ﬁmﬁjﬁﬁed to éemcrtablne or

anic a I'nor I'c acids) and
adliematlvgwanﬂmacéibbne ﬁxﬁpminds, 1ﬁctlﬁlddhg ﬁcﬁr d?t&inb}d b mou]:m&jted o,
anot her Iecule such as.a praqt ucl ei.c a

EXEABER. Srunambiae dorg miasd ideebis o @RWH%WE‘@&XW such as
ag68sRie 08 kdtfioside. The term “topoisomerase I inhibitor” refers to a molecule or

compound that inhibits or reduces the biological activity of a topoisomerase I enzyme.
Including for example, but not limited to, camptosar. The term “alkylating agent” refers

to any molecule or compound able to react with the nucleophilic groups of (for

10



bi sul fan, chl oranbucil, cycl ophospham de, ifosfam de,
nmechl or et ham ne, nel phal an, 5 thiotepa, various

WORE0s0%09T ea conmpounds, and pl ati num corrpoundsPGUthoaﬂ009967
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cisplatin and carboplatin. The term "pl ant al kal oi d"

rf a o el.on fam | y.of .. al kaline,
TS D Ao B R s Bt e i bl g atiyt
agreupl (@ragemld, wih ?Déﬂ ndethyﬁﬁduﬁé) @ hAothér mEkANPk&sh &fa protein or
pl ant al koids inc but are not limted to, taxanes

Juelrinacidt Bxanpleyptalkuring agrntsiseil as ehasnotherdparitisagents include
%ﬁ&ﬁ{aﬁscﬁﬂbﬁﬁbﬁéﬁ 'Jg@toRyé)%%ramf&e RSstafll Oi'n;%ﬁmgﬁ %agjlalg;,nnelelphalan

ers
whinsepal Vaiuus aitthsbeey yombamﬂﬂs geingatitiay eoliP@ihds such as c1splat1n and
const ruct 3 typ| cal Iai genetic engineering, fro
dine biheiterm gl %feIE@IC@ﬁmoﬁgd belonging &g @fﬁmﬂy of

Scﬂﬁﬁingsmtrg En-E AR 'mcslg&lé/ 3 %oﬁl\@%gtggﬁﬁngées%gfogmaﬂy active

genes from a nolse m)no ona
j amidregtbtoxic. hEmanplemnﬁplamt alkdiyls ihblusle g mtesnot $imeitedas, thedks such as
ndl& }_Lﬁnl peIGlls preferred. A typical
R RS e T e M SR ARG L
ofind@Miné. or antigen-bindi ng domain froma nouse
anti body and the C or effector domain froma hunman

ant i boThe teth €chigielt * GOm0 an BHITIAS Wikbs8 1i V\ﬁht and heavy chain
cytopl asm c region of NF fam |y receptor

i 3?@% e DPRECORBEmEeRdypierly beaeietis |eggﬂap¢rm;g S lmmunoglobuhn
SEhL SRR LTANELL OB BB DEADI ) gamess o

athé porads ifom ¥ nusati@pbaong raﬁtl‘@cbdj&nﬁye‘scﬂjoﬁnerdlgo ihAman constant ©
activation of _the extrjnsic death pathway. Exanples

TREVERESHED AS IgH; e lebHt &itﬁn%}@awpa Ll Wé’f?ﬁ%?@:dé tmeal chimeric

A0 L0 o O S O e D Tk

ghéesetantibodynamdrihe Croefeéﬁestot dorhhiatfreama nmaofandbaiyrpoun d

mat er | Or“ sitlon co SI Ng a.
e pr BAER FAG0HFTBRTAFITER o § CHPS R ErEioRa ek Y iy receptor
desich %Oin{f@l%éﬂ TNFLA&d Hdi R8N d@éﬂﬁ siaQhlidd AatRH-d&Btofiltty induction

exanpl e, reducing tunor volune “either in vitro or in
viediatedry dfese taceptorsa ﬁﬂumegcdn @uplea theereeaptordalcaspase actlvatlon via
eﬁi 03|t| on of res venti onéf S, an_anou

AP el Gt n BESEM oL Y ERnSE dedRnrBh Erafiples of

efNE edceptoBleShich doﬁithinl’tle@ﬂi ddn@etH fcluld B, Wud he bt BkiiteA @S, TNFR1
limted to, for exanple, anelioratin 8,5)30 stabilizing,

dPRAEas(HR3), T HyRAGDRA4S Tr4HI-B3 77 SN&HForanl PRO.
pat i enfh Hn ei %f@&{veca?r?o t" 1%5&?{0 tﬁ&ttanyo%nggpey@ 12 u dhl% ’%?nal or
Conpoun resen i'nventi on can ere

| composition rcompﬁangdmibmpstnﬁcabf thepreseditiednition wakich is sufﬁ01ent to
%Eurgment of these above indicators are known t
t &2 ggsitef resplt; ifcludimeabyt not Henitgditpgor @@fn%tredqcmateamr volume

negycl @
PCT/ uszoos? NEIgEs uf;rf%értﬂt? égn Lt gp ﬁﬁ %Ii%ta?%%w%lfcomﬁosmn of the

girgeent mechioniio an amopntalfi th@planmammf:almmmby tliat ogusticient to
tl "
*ﬁ)f ¢ es %s?rgd gfl@ﬁ%&%ﬁgﬁ r‘p}gﬁ%ﬁﬂmneg Eoesfgrnecx%moﬁe ameliorating,

stab1hz1ng, preventing or delaying the development of cancer in a patient. In either case,

an effective amount of the compounds of the present invention can be administered in
one or more administrations. Detection and measurement of these above indicators are

known to those of skill in the art, including, but not limited for example, reduction in

11



hi stol ogi ¢ grade, and nucl ear grade. The term
"epitope" refers to the region of an antigen to which

w@eooaneobndy or 5 anti body construct binds  PCT/US2005/009967
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pr eferentially and specifically. A nonoclonal anti body

refe. tially to.a si . specj. epi t ope
RS ol iR B Mo i ity HiGRlafioR sy tumors,
Fﬁkﬁﬁe@ﬁbn Ioﬂg@{b% i imdFisbiedbos@itelo? BRI AREs b@nﬁ)ﬁ%%g@irﬁ/%ﬂ/ement
a nmultispecific antibody. The tern "Fv fragnent”
r}éﬁft@loglct%a@%én(iflﬁ‘é%rﬁad@f an antibody conpri si ng t he
10 var,fabl e domming of its heavy chain and lig

chai n. "BRHETR ePIHIOPE™ Felerg i e TPEPR P§ an gntigea to Mléféh@élrﬂntlbpdy or
[

a%g@?&%ﬁﬁ?%‘“%%he A e O PagB1oli Sggibody binds
"frefeEmiiziéyl tcammgkadpémﬁceémtc@etocﬁ aauwleculerthad gdndeuholecylarly defined .

ant i bod hat ncI es at. | east one humani zed . .

?’f‘&% veRtigh mlgwelﬁ 5BHgPSs % he (?cogmze%éy r agltispgeidic

%ﬁ’@w)zed light or heavy chain). The term "humani zed
15 i munogl obul i n chai n" or "humani zed anti body chai n"
(i e. , The tetmn n f2@dent” mefarsdg bl gomett iof . atitmidy comprising the

BB GPBB L6 2SaRsRERR AR The ey g Hotrs to the

ffﬁig‘méne bRdantibedp e6hpMehy thetdvbtast dmaMRbE ﬁ?h&w&%ﬁiﬂﬁn
that includes a variable framework region

subst aritel tedoh fhifmarizeal ibnm@iogldbodinm Olg‘l‘lﬁimdnhz%d(ﬁhtlwﬂyl’ lbefdys to an

and co ntarity determ ning regions (CDRs) (e.g.
Frmgroekwel o antehoRy st d1cdidss Y lepthonebraaniged gmmunoglobulin or

r
PABSLAPE 0 SELEETR LSBT0 iz
domsinaglobnky iclais” Qle“lgunan&ted ahiglasly aham”c(oel si éhnimzxngﬂdo n

ortjon hec of aI| ht chai
Ssfioglspytin feheoin ol biibat ggf e Rglefibh dEad Jrind) refers to an
hﬁﬂmogib@hﬁﬂ or ﬁ‘cﬁnoﬁ? U%un TR 2R Gy ‘iﬁ@:ﬁ\}yaéﬂaﬁl résﬁgdtﬁf@ly) having a
(e "humani zed |1 ght chain variabl e region” or
'Vlﬂtlﬁldﬂ iregion thatingludhan Nai2dley frinalbek regipinonbytantedlyfon e human

that includes a variable frane

Ik ERL GG By 3hd B SRR Mo BeshP T GRS (. a
dedst SRAdgDRN grdf&ﬁpl:ym IR, inYore BRIFERBIyHIRE CISIRK) @ﬁ§stant1ally from a
(CDRs) substantially froma non- human i nmmunogl obul i n
aon-hamanisayunoglabutie prartihedss addhitheniadefesmongenprgints (e.g., at
I r coupl.in
éé%ﬁ% angl @\rl%l%g{ﬂ éﬁ;gélctié%ﬂtegig r?\‘)he?égse V%etca ht?ﬁham ‘R pr&erably

reee pbnmtam oegibnsig thagre bf a Bedvarohein®dThe fer@Bumanized variable
enhodj the h tegt ic receptor conplex of the
N§

ITRSIeRt § @% ‘ymsnized dig YBblegsgion Ay higeamized dgawt chain

I n3 I

e Lo Y el e o 8 PORE P P Rk B b york region
tshiestargpdp tions a hsmen Iimnmadglabulm or]aaumﬁﬁﬁﬁdcmﬂﬂ&ﬂéntanty

PCI/ US2005/ 009 uI t .o or mati on of the

KEieEPETRs Tecglqnézgét&ﬁ SH‘BP 3 Prﬁ‘ - R HIR Mo sRbulip er

antibody.

The term “heteromeric receptor complex” refers to a complex comprising a
receptor coupling agent and two or more receptor(s) to which the receptor coupling
agent is targeted. In one embodiment, the heteromeric receptor complex of the invention
comprises a receptor coupling agent and at least two TNF family receptors which the

agent is targeted to activate. Preferably, signaling through the receptors is enhanced as a
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i nvention, the heteroneric receptor conplex forns on a
lipid raft in the cell nenbrane. [In another

weredayent , the heteroneric receptor conpl ex BPET/URI05/009967

10

15

invention forns outside of a lipid raft on the cell

. 5.Th e "inhibition of tunmoy vol une”.
TR 8Bimign b befbromispieeisnti cGiveldt”oln drifbodiment of the
viab etiin, the @etefdiitrid feBe6r conf1SF foring ofNipIR HAEH tBe ¥4 SBmbrane.
binds to a specific site on a protein or other
| aeterempodimgah dhe keterpmeric secppioy perppler @f dre iavention forms outside
C&Eﬂﬁﬂ@gaﬁgﬂhebcieﬂ iR ' Eeceptor prot ein in a high
arfim [ ]

y and specific mahner to elicit a functional
I es poriBigs tefr@ "inhibigsraoPlughok iveRARS réfbrstth ani A¥&@BAse @R reduction in a
include TNF famly receptor ligands. The term
"HEOLVRIUME; gand” refers to a |igand which binds to a
recept ef; b ' [ . Ltions, .dh
tor m ~ Pl W87 licdil PR RPN B 1 2 Scif i on o
gprpeiyephdérdaolecilec At legnd is afteni apaypapkide onbicefipound that binds to a
recogni zes, a_bindi n noleéule, i.e., aljgand, and

tTRETPLHProeRdRAdu s 2wty and speceipiAueer ireliabe finstignal esgonse. For
i . ) . _ N di
24838 BTG ey ok D TR S U4

f ‘aatural ligeo&jpteders tooa ligaiNFvIEth bfde ksa taseptor enden nermmiiphigsiological

bel qna t 0. t he TNF family characterized.
At T T O op ) el RS donbgtde,
Abc4tERD6n orlifa defIC KBIDIrediideY o BRIUAES SoRemer £4.| % 1iSRHASARE thereby

of an extracellular domain, a transmenbrane donai n
dnducgp aicpllwlacrsspansarResepiotd afribe wopetion include ERTF fauilylreseptors,

3&%@%@@%’88’% %ﬁ%%’ﬁgﬁ\{&’ EFI’%\;‘P “.[ngecopi es of a

D

- ti ght | phedesil FPRIFGRMAQ REQRGtHFOBBF INFURY rbford @GEEPIEE Aheh belong to

20

25

30

the basis of the unique arrangenent of cysteine
rthe ilirascqpBarmaperfamilathargctodyl bEatifulfid: Haly whitdclorm Thsteine-

recept or. hin 0 orre ndi ng |igand, al.thou ne
R iy T EVERGBRP SRR et epnhiy i o7 8
" dxyrapdil @ Xlofiralif hardhe®ePbRihe brhaidRAhdaaanirsdellulae ki ﬁir%cﬁomain <
any agent which can augnent |igand binding to W;}B .
d&¢q Lagkples eeal 00R) é’?@égécf%éoraﬁmw}- Thy grracellypdonpain is built
T n is ' " “.mul ti- val ent .
ARG 15 83 Bpie b 7 DRl 3R Gorpaifd oS Rlreg e basis
cuffilsd unigie Aeamgeinshingf dystehetrbsiducs (Bamitt eQEN(1998 008N 73:981). Each
ﬁé@g. 30 g,or exanpl e, a "bivalent" antibody construct
FSREPIaRPIge P # eCERFRPRIIBHIIgIde althapgh oBg digand may share several
"k&dptsyval ent” antibody construct has four antigen
recognition sites. The terns "nonospecific",
" bi spéldieftem |'Tyitphbtmacbéth eceptot LT RO st aeferetotany agent which
refer to the nunber of different antigen recognition
<jen gugpentiligapd binding ta I 1d5%b 8kt aunfasetl B Felptering ind/or LTPR
as%{'agﬁg 13 WD 2005/ 092927 PCT/ US2005/ 009967

The phrase “multivalent antibody” or “multivalent antibody construct” refers to
an antibody or antibody construct comprising more than one antigen recognition site.
For example, a "bivalent" antibody construct has two antigen recognition sites, whereas
a "tetravalent" antibody construct has four antigen recognition sites. The terms

"monospecific", "bispecific", "trispecific", "tetraspecific", etc. refer to the number of

different antigen recognition site specificities (as opposed to the number of antigen
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recognition sites) present in a nultivalent antibody
construct of the invention. For exanple, a

w0 psogeTi fic" anti body construct's antigen PCT/US2005/009967
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recognition sites all bind the sane epitope. A
"hispecific" antibody consiruct.has at |east. one .

IR BB elEagrertR iR At et Lo e, For
afdmale, h e@shopBE fidNkhtiRdy cBERaRIE mm;geﬁ 'réc%ﬁhft’i%h shbduipbiad the
second 5 epitope that is different fromthe first

SPIEGPHEOPEA A fbispacifit ewtibodinemsiastihiag at lgast obe dytigen recognition site

. t S.. ' Lgen.r i tion.sites.that
PRI o b e B b el B Egecond
aspitopoiiyit ie Anfdrenictorh dse Mgt &dipe. ATtngEPalE@GAGHYshédfc" antibody
sites, some nunber of which bind a first epitope and
SoReituel htsaulbiple#tigan Bicranibos siiesbateabi hing the semgtepitepe. A
i h . . . _ . _
¢ BLAEEEEH ploEeETL Buttiohy kool DR mlp RGP RS, AR fles, some
hivsybec bf whichbind st asitaieemd sbime hugbeeoOwhibh birld #06fid epitope
o "s &Lect " or "host" refers tom%igt her a human or i
ﬁ{ﬁfﬁ_-lﬁg e fomine Tt ceitoRe: 95k sPibeeEnant ehfhedaysniigpythe antibody
deX infifiiivi &t Sishdo A ARYibHGY A G olWaah Pﬁ%bfe e used to

adm ni ster a therapeutic agent or agents to a subject.

Non- | i A&i‘patiegt’exdnphjest” of “hgstianfracwutithend hambin vengn-human animal.

devi ces include hypoderm ¢ syringes, multichanber

syri nges teris "phagntesutiedidsbival slevice aiesers taamoleyice that may be used
| & ] . L Ml _ant abl

OB hiGRna FERRERY SRot BEEARM B8 G SRR AT BR0Rs of

tpharmdophiddalrdelineiy dedicatahélvés Yypodernhie 8rifigdks ehalticBarber syringes,

dual - chanbered syringe capable of nixing two conpounds

s C%tgeteliSn}r@@PWa%@w?ﬂ?étc f%: Hueronpitiesa e oairadgrs. and implantable

a0l Rasd GvRlB! Y& QRE&HRehOm-R5E "ﬂlﬁn‘gmaﬁcaa Qlelivery

conpounds, materials, conpositiohs, and/or dosage

fdewivs" wificrs ko adegl-chambered shengompeble bf ndxing dworedinpainds prior to

j.udgnent, suitable for use in contact with the tissues

dgpe n beings and aninals without excessive

toxi cit,y, ,irriztation, .allerqic spons or, ot.her

or obl erRe@PHAE o as B b eFiahE PRy @GR refer to those
rdafpotady, MaleaRf tdrhpostiordsddridler dH8&eBFAS ®hich are, within the scope of
"phar maceutical |l y- a(;ce@t able carrier" as used herein
reuRdmgdissl jpdeipericaitebledpr yacde seecityith thatissyes of human beings and

COIRAS &4 i,cl.e. . aS | qQui i
FATRER W @R AR Sy S el Mbotnfl, oF P proptom o
reatrpilication, condamen@date Rvithed reysongblerbenéfitaiskpatid.i ng t he

subj ect conpound from one organ, or portion of the

body, The phrastligharmecgdicallpacqeptableonrmidr” ahesed desein Erets 2

SR R A5E SRR BB 5o 05 bR S Fanid o sold
f TR i RehtO Bx Apient) 8F sd1dnd Eh@PSulhithd MsteRAt iRBlved 30 ca8Bg or
exanpl es of materials which can serve as
praspaitietithiccubjesconnopnd flom @erarar, or pertiohwdéhe Yody, to another

I I ; .
SHEL ARG OB R SUEER G BB R45AET iy g

e@hiputibis evithahe otHed ingeddistas dMBS fordiitdtioasand @@t Hifirious to the patient.
car boxymet hyl  cel | ul ose, ethyl cellul ose and

cxome gxgawles o materialy which oar sgrselas phegaeeaitipally-scepighle;carriers

8rude (1) sugars, such as lactose, glucose and sucrose; (2) starches, such as corn

starch and potato starch; (3) cellulose, and its derivatives, such as sodium carboxymethyl

cellulose, ethyl cellulose and cellulose acetate; (4) powdered tragacanth; (5) malt; (6)

14



WD 2005/ 092927 PCT/ US2005/ 009967 gelatin; (7) talc;
(8) excipients, such as cocoa butter and suppository

WORW0e929¢0) oils, such as peanut oil, cottonseerusions/009967
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saffl ower oil, sesane oil, olive oil, corn oil and

CPFRETDTHe5 s Sodin il Gied as Boris gL BREPBOigin N ESs: (© ofls,
asnch popasatihyil, eRofHelE 8l1; saffldyer@st SdstmeHIC BlivSoiE M oil and
ol eate and et hyl | aurate; (13) agar; (14) buffering

5
a9¥bgag o1k (Kh sh¥colma girdisaspromencslyend; @mdipelyolsi sughnas glycerin,

oxi-de: . Wl i d:q. ) r n-fre ter:
R e e L R
divngte; 6130 apad; (14) BQffeiit Hethtse seth Bahaghiesinty hydedide and aluminum
qg) eséerf pal ycar bonates and/or pol yanhydrides; and_ .
( éfoxé héF)rdeinicaeids (ko) pyErsentitcestaien A0 dsotenip saljnsu(1is) Ringer's

c S,

R 00 R oM 0B bR el soluvions; (1) pofyespy polycarbonates
raplair ipeblaghydrites;anid ¢22)i otherg@nitoxic @nthpatilgla sitstacedemployed in
addition.salts (ff.corrpounds. The term"raft” or "lipid
rpg‘?{II‘acreB?%aﬁ§°W Pnid raft or a portion thereof

whi ch .i speckal i ze el I., penbr ane dopmi se .. .
& rons Ehpgc RS s R it mETR I8 MR Py DR, inorganic
Binglopginiclacid hddition pafstofebnpbundshe term "lipid raft”

descri bes a chol esterol and 15

gl ycospiu tegof‘tafi’ dr Elipid chf¥treférs twal ipkl mft of a poptionmehieanwhich is a
of a eukaryotic cell|. Lipid rafts tend to be enriched

i Snegﬁlgﬁ?g R e vd_S?qﬁWﬁalf,ég?ng Noggedtegtews/Molecular
andl] BRI :3 lrjohelfayl,llﬁﬁar,hﬁ&\é kdteh ‘klﬁg@ A M d s :g:c%éll%%tgrotl Qnd

lipid rafts after Iigand bindi Or Cross-
|glyriogphingelipidrenridied maictodpimaadoftanytrhanbranesf stwkacwticaell. Lipid

solupilization.at.low -te rature.pn nopionic

JERERBLIEEE B iR SHuatige hTeS!S% SathcbrRByBEE reptprs and sensor
TeSIBaNSEhaAthd Beeh Bhéwn tPhi@ ¥k @ Gpld rdha ﬁﬁétliggﬁdi binding or cross-
Specific protein-protein interactions may be favored

vinkHign Lipidirafts afetcharagiegugd byngheirnenisandedo selnbidifzation at low

' i ng. cascade. activities in the.case of for. .
AR PO A AR s S Pl b e BT Pcomagdfion i response
potent babxteicbBehssthhulei Sheific profdin-pibteih dabiabeshshedyebd favored
as_the incaorporation of a _nenbrane conponent, e.qg.

. 0 ) . . 3 . o, . 1 a
redEplipid rafthirgsuting igiraoduigtion signghing aseadegctiyidies i case of,
het &aﬁigl@, ?)le%ﬁlarrﬁém?fﬁlle c;‘géki‘he 9%06@@)%. ing of a menbrane
conponent, e.g., a receptor, froma lipid r raft) a

gi ven THRGREIMAI &kt UsteitBih A0 e KRN A8he il’lCOlI:pOI‘atiOIl ofa

receptor-nedi ated signaling (in sone cases triggering
apraphrend eorpedrient] et ) recapddr intan lipskraft) eatdeenaftofy” (éefined herein

S PRl SR e RS SR Eon Pl o« Hrcmte Mol livid raf)
@l givdrerebétdor ibcluae thod@lafloRbf éxftbiEihe tdc¥pdfthediated si aliélg (in some

physiologically to trigger signaling cascades. Tn
GARSS dRBsIng@ReDtotip gl @@%ﬁt @ﬁllug@dmaﬂlﬁ@tlcagefﬁhe rseepthw and receptor

[ Lon LK . famly . r ,receptors..nto
AR BELARE R AN R e ARG B REGT A
chispringds agdrtioth atificilly and eiysi 610 gibslly@SriggekNFerbBig bascades. In
receptor, out of a lipidraft. 15 ) _ .

one embodiment, the receptor coupling agent of the invention brings two TNF family
member receptors into a lipid raft. In another embodiment, the receptor coupling agent

of the invention brings a TNF family receptor out of a lipid raft.
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WD 2005/ 092927 PCT/ US2005/ 009967 The term "receptor
coupling agent' 'includes any agent or construct which

w@amwsagevate at | east two distinct cell surfaP@I/UusS2005/009967
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receptors. In one enbodi ment, the receptor coupling

agent_j s, a protejnacequs agepnt ' .
agent Eh?ﬂeému §%¢t§’p{°6 C%?ﬁj%caggms ﬁrglgcr% a;l | %ﬁgﬂ’ gg%n;f g)li'I Pﬁs@% glywhich can
§81vhteSH 1da8CEH J G6taRE B8IBsurfAes eqbptors: dupink kghbadeimins, thé receptor
the invention 5 are directed to TNF famly receptors.

toupliogegéniss apueinaceers agent. oRecsPtos copRlmetagenis angqysed to enhance

fam.ly receptor Y € ' . .
Al BRARLELAY el SEEU S RSy PN o nvencon
hRR\EREIa R TNFEfahBEaBtdtors.OlonTeginsigres, atinptidrselsat deast two TNF
bisgecific mul tivalent construct., In

eneiors byteerepentelptoyplinagit f @Is%(ﬁ‘f cge.:lllsc{ea&{] %Iggé embodiment

bispeci fi. |t . S .

B RIE T S0 5 g RO il
abdstrudiRAh lstiRAanbihedémbodimiert; theaeceppeaiofipling agent i§ a bispecific
anot her enbodi nent, the receptor .cgupl in gﬁent it d
cOMpY e OIS HEBE AN Rt A BRIty 4R specificity and an

ant i+ ntd. b . ) i mdiv
BT PRARE Y st e Y, Mgt R gutus the toceptor
Robbli Dt cfoﬁiﬁisteﬁbmui'r%ispfgdiﬁciqhmnﬁemmbm mtf—}ﬁﬁgkmntibody (e.g.
or sckv" refers to an Fv fragnent in ' t eavy

RE 1) dodrhindingrrpeeifigity P@frfﬁrf%‘g‘éﬁ’ AN gt ngﬁgz P’i‘tﬁ’wga.% e.g. 14A2).
One or_nore scFv 5 fra ts y be_l,j nked to .
ant i bddg teEn givesle §1}%1§ YRRARS RO §?%‘htreg%%1éﬁ w" 1@% f ghment in
haavyishaiv, QlaiRddihgintang AR 1Mht bRath AbMadi¥rt BAKMA. One or more scFv

coné%ruc ga%aV|ng one or nore antigen recognition .
Sideaments thay belinkddsy otreg putiiody fragments Eerheasdbpemsiant dpmain of 2

ko4 B e AP B T A e
H-ﬁ%&ﬁﬁﬁﬂﬁ%gn’ 20 the termsynergistic includes a
conbi

nation type of supra-additive inhibition in which
bot h the thin (SmBr@gRNratrsand comdimtibe mapduis inragentive than the
i ndi vidual | y have the ability to inhibit L ymor venti
\asHifive efTepis OF aRyifwarot BAKG SRES BT 118006 pRibgdiTiing of e invention,

Leh sl f SoGbinai L it®n in which

R e R S S S
agentie L2B-R Apadtt ang'cheraotherpeuticeagsnbifdividuaily have the ability to
"treating"” a subject having cancer _refers

t . .
subibedumagvelimes Thp dam trotatighean rafeutiLure by whiefrgifpultancous
Zg{?e‘g};]?% tgx?eo S a%%ﬁt@%e%r@at&f thgn Hellm ofSHE thdbp@idehtifects of the

cancer -I's eased or prevented. Treatnent
| gpehtedes (but is not limted to) admnistration of a
conposi tion, such as a pharmaceutical conposition, and
may be“Treating’rwaucesin hevbignt opliyeaiime; e anbiget hgying cancer refers to

subsequent to.the initiation.of t hol @gi. G...: :
SUBREIEIN: ekl R B 850 Aty Begion oo cru
S8 12 hd\StbidBPancaPisilicieasdduitesevichzd. Mummenttisebhdes (but is not
plus affected | ynph nodes if applicable. Tunor vol une

nfipitbbto) edreinistrabin ofy campasition: sHck oS HRABACCIRAR FAMPRFHon, and
t Qa%y ¢ {)érfdc’rlr'ln% eftRer p?éﬁiyla%ﬁca‘?ﬁf?%{)&guéﬂ? € Gl TRAK RV aPhthologic
event.
The term "tumor volume" refers to the total size of the tumor, which includes the
tumor itself plus affected lymph nodes if applicable. Tumor volume may be determined

by a variety of methods known in the art, such as, e.g. by measuring the dimensions of

16



16 WO 2005/ 092927 PCT/ US2005/ 009967 the tunor using
cal i pers, conputed tonography (CT) or magnetic

WO e®sngaIee i magi ng (MRI) scans, and cal cul at i PQI/UB®05/009967
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vol une using equations based on, for exanple, the t-

xi s dianmeter, or on dar d o]
@nﬁﬁ%rp%r using ?%QSFSUCOIB? (ﬁﬁ)gloggaqﬁnlya(%@ of Hlt%gn&séortegﬁ%ance imaging
{Mﬁﬂtsciﬁr gd éaléhlhthﬂg thi RElub@Cisdig ¢qmat1m Bas@BbuyEdt e)(afnple the z-

mors wth TNF f amly receptor activatjng agents i's

wtiatiapfetanorm gardatd Wispes weh aa thsrsehersprdbipsoid opgube.
sensitive to such therapies. Receptor coupling agents
can specifically activate TNF famly receptors, and
gnhanrecepi@QCdtipling figenelargasby, for exanple, bringing
the TNF fam |y receptors into close 10 proximty (for

revi ey lﬁﬂltffl@"faét&cﬁﬁh@frgatﬁﬁﬁt sfhembiNwitaTNFyfaggly receptor activating
Locksley et "al. (2001) Cell 104:487 The, i nven

pEaN id it oBer priyra BHERSIOF HENGLE SARSST {hPCIPNEIENE {FYg i‘ttheraples

gﬁel;pg?rtcﬁg\ghfg]n%%e-ﬂgsﬁng%ﬁ@éiﬁcaﬁlﬁ&%ﬁ@ﬁ@ ’['Ngdf %{}ﬁx@&%tors and enhance
tdceplol BignS1a1R0SY, forA%asiptd) bringiag }titedTNE darpily ra;g:elatgmnw dase

DR (B Te¥BiNG 0B ELHEP Lo (g i TRF THEY Soih oSSl L. (2001
%sellji%éﬁl%gm {mgéﬂmﬁ eﬁ‘o@ideé fcéibr &ﬁgﬁﬁg ARAts whidB can tar%]et more

receptor | NCr eases S|gnal strengt
bIYanl oIe IR famgl;t ﬂeeemommmlrenhﬁnqees@ptmg,ghmrn@dmgmproved
%et her (Holler Fau- Tar di vel

hods?fdreatIQ%C%%)A? AiinBrerap O Rits S tvel Qlonger o

:n%i‘g RER ?leﬁ% LiiRg -RAaR thaekdr¥ahse dffeetivt éif £xedyr rdige of tumors, as
eceptors, thereby mcreasn&% t he signal

$h0‘&111gt Examyple Br |Ig gee smgodlw@nﬂ ithef tSE/MPT @,ugh%g agent increases the

d 20 .Th

SIS R et h e Rt PR Bl it BngHio AR (Holler N
VRLCIr &K/ 61, B Jle@iﬁﬂé%l.a@eﬂ Ba%t23t W sYITs kihsthér chbodiment, the
receptor nenbers

i ndi n ec f|C|t|es are chog
acmptmncngplmg agient aoiFateR Ve 91f$€é@é S8t fapakygeseptqss, thereby increasing
r I
e S ot aufi oo Hlife S LT A §%na98a%s@ﬁ§21‘§%f?é%2& a

first Qinding s fICI it
TRAI L- Sﬁeé’g% ng% dif #RE négﬁtslgﬂe\!gcl) H’{dmg stpeclﬁc1 ies
TGCH gieaRicated ty BIIBE OXb axs(ﬁcrrm Bttty (eha;(taﬂ)mmﬁmmﬁm@ng
of different types of TNF fam|

recept or
wetlﬁp]@éﬁ aig dhyser aeeEpredP ﬂé"oEHF |fi¥f‘§1 gé@%Ptogf%{gmmers of Ihterest which
descri b |
N s
neefirst Bingiile spdififianidr yhe ENEpeapptor dRAIAFR? agrd deetoh

domai ns, which may be uysef ul for the tr nt_ of
ciamoBeLY forttre AR iR mphotopsy sergnies (YO, Esppplp gl different

SGRRLD A S 0D SBEETRESR S A0 s o

described in more detail below.

binding

A. TNF Receptors Containing a Death Domain

Receptor coupling agents may target TNF family receptors containing death
domains, which may be useful for the treatment of cancer. A “death domain” or “DD”

refers to a protein domain of certain TNF receptors comprising six conserved alpha
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helices. Death domain containing TNF receptors are
primary targets of receptor coupling agents of the

w0 poos929en, and an exanpl e of such a constructP@BUS2005/009967
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provided in the Exanples section. One exanpl e of a

. F t h
R A S S Btmins T Srorelis R ity BBt pbheptor
mahﬁh@/ageﬁﬁcbfmﬁb inQePPhRBABe:@ingd¥ O0GRAARGnstARE Is #6@UBd in the
PCD) .i nduced by Fas. Fas pat hway nol ecul es i ncl ude,

Sefioninited to Fas, the Fas |igand (FasL),
and nenbers of the TNFR superfamly of receptors.
FADD, Onregsismple & a drath demeingeceptos és Basarfias aa@away medlemides include

Sy SRR R S o5 g PR P

Selrdeath (POD) tyduoédby BaeHag @hﬁlmfy mhyleRhecHitiage, Hue are not limited to
|P3 ﬁed by interaction of a %ﬂcyte- roduce
Pgdne e ¥grnd4Eask) adgeembeant ﬁ@ mv%mlyaqfde@pgrss FADD,

23%%0457, 2%@%62@9 S P TES BB AT e, 3R partvay

mﬁmuiésngayelsb bs idlhaded in edepictrupwias défidvdhekdie. abi l ity
ee Nagata and ol stei.n,

to tri deat h
s& o A o g bGai: CrlsE Rt igrBlocY o pHoReR oY iggionon of a
F&Sc‘%@ HRadsdl aﬁ@%ﬁ%@w{hl&f krlo¥h 1398 L AP hfDIs5;

menbr ane an speci f cr ul t ment
|GﬂnBanle GINsr 457§ aa|23ﬁ¢o4ai| é&ﬁl@%}@%\lﬂél%s 2B5 8327023510429,

BB TS Sl S e s
Whirideel areatiD(stRaf 28 bnd HORMin, Heangs 867 ?&@QS 6). Binding of
known as FLI CE or CH. Fas-in uce cel | death may

dask {oathe Fas w@mgﬁadsn@tagsrqgeh@l of the e¢vepidr bathe@ll membrane and

n nono ear
BFETRC R hlblent GP Rt 5 2alip & ot Bt AR 8 BRE gt
linduicingapiad comPIERThé ad£peorkiomth, 83 DDk blmdsG@l}?é)mtrB&a'imBr death
SenBank G No. 4507575, see al so US 5, 395, 760), that

ety ofcas ety lepds tadherrecpiiment pf easpasetss alsp éamrn @s EEICE or
Mﬁ@ af'%g q@@%@& |c%ll géatﬁbﬁg a(:&@a%é A P%—t?l%g ‘Ql.'lilaljc] gﬁ% amtochondnal

Bi ol ogy r recep
ptfmembdity cehditiadeat h i nduction by the TNF receptors and
of pratein-protein

Fas- ia a series

i nter ggm%ﬁ%‘g\EV@&Q&}OHECIF?’TWE?‘@’&%@Y@EW ligangiraenpiRy cosple, TNF
I n [ f

R TP lloWalohalbs DR AN TR, 552k, Sk G1No.

ﬂé@'é‘iﬂtSm® alwslup 155'39l5ﬁ 60} Ithat desitivturaliylenlatad tnBds-R and its ligand (see

t anc to c npani ed
S SRR FESABEESRY e F1ABBERD S B ocptor
&ﬁﬁl@étﬂ affyct§) Qe @sath iidtigh 89 IRy PNPKESptddd LA PRIR @Reurs via a series
hepatl c inflanmation, by inducing expression o%}

eéplidtﬁlamr@n@nm@m@gns deaging ﬁrerpdtgaud—rmptm vomdag tot thatventual

TR BENR TR L —

fd@:ept@[ﬁlfe@ﬂts intcll deggept or coupling agents of the 18

Under normal circumstances, Fas receptor engagement is accompanied by an
infiltration of inflammatory cells and secondary necrosis and also provokes inflammation,
e.g., hepatic inflammation, by inducing expression of cellular chemokines, e.g., hepatic
chemokines, that recruit and activate immune cells leading to cell, e.g., hepatocyte,

death in a proinflammatory milieu. In contrast, the receptor coupling agents of the
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iFectlTy “Initiate apoptosis. 15 There are four human
TRAG¢nB kil Nos 2284 T8 0 alRARE4 1 9) p7FIRGELR Kalse kaowiras

I k deat h d < L
GelhsHIgnRcR Hefne SRl PGPl NG 51530, fna DR
?];‘ﬁ%%—?ﬁt}efﬂém &I N0 ZQBWZQEA@GH Yéginigdickih-dogiailys that directly

0 Oncogene 22:8628). TRAIL-R2 is preferred for

[mitigta apoptosis.t her apy since its activation does not

trigg hepat.ocyte a S| Hhel_4h N
SR EAE SRR R TR AL 1 and
22384 knoWis dageRtios duplisnDRIGENdRitait dedth dombinatigthe
various TNF fam Iy receptors containing ((:l ath d bns, 0
iowellgar fegionsmeiaeAnehicVat (HEEC AR JPORIASF (FRRRANGLFDCIF (2003)
n- deatf . [ | .
N

Qoo BosgasttrikSerumpatot e dpaptessand emct shdudd Bdve reduced toxicity
effects of death domain qggbginin TNF r?ceptogs. . tivat
Wil ¢! 4209 Dl decot: 9 3Dme Pt BeRPLOHSHAIRE AR M Ghpotivate

r farni i QBr inQoBfbination with
R i e D A R T A |
8¢ ©Fed TIHR) it hetiorFiNath éoaph AN Rraychdis HTfiRs lare ancomipagsed by the
and thus render a toxic antibody |ess toxic. For

aregmpion, if raft association is critical for the full

si gnal 41%98 bR, ﬂ%gép%éﬁdggﬁg% adeff RYUsbDD deRrddse the toxic

non-rarted receptor nay be ficient to reduce
adffiects DRARIthtdoniani ¢ntaihing INF evtmdisndihile the petdegsionof some death

coupling agent conpris i ndin ety co i .Sl s
AP PO TSRSl 0TSO G R Y PGl vive, it
HRQE @b tefHand tiRisE i dRBto Rl Rfter AiNTEE§lodsanandiaditish ToMicity and
fam-1y receptor containing a death domain. = =

thus render a toxic antibody less toxic. For example, if raft association is critical for the
full signaling of TNFR1, de-rafting by tethering to a non-rafted receptor may be
sufficient to reduce anti-TNFR1 toxicity. In one embodiment, a receptor coupling agent
comprises a binding moiety comprising an anti-LTBR antibody, or antigen binding

fragment thereof, and a binding moiety directed to an anti-TNF family receptor

containing a death domain.
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not contain the death domain. The activation of

non- deat h domain containing 5 TNF receptors for the
treatnment of solid tunors, specifically an anti-LT(3R

agoni szvo;frmaﬂzlmm&mar&bﬁ@%y (mAb), al so shows
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mvmvrmnags t¢R Baud ¢pei 1N T; rer&fsefeﬂﬁz@l‘fpﬁswd Shyh td)€ase may affect the
ﬁentlon In addition to LTPR, ot her exangggs of TNF
rl% APIGIoEY iAte KT thedRmar aul{ehinveleafikiration of denmheid clements

b iR U R OBLLSEO conping g

Adluels sityateNdy ari MBBE B FBmil AF@EB@EShcking Adath dbmiains, alone or in
referred to QQE%RCN see NCBI Qpc ssi on Nos. AAF71828

AR on Witk LK seasptorypqutpiping depimomamscagicgropRssed by the
ANERB6, AAD50077, AF130988); XEDAR (see NCBI

Accessi on Nos. AAR8761, AAH34919, AAN73210); and CD40
(al so Ineflditipe tb LEBRsomEM@iarrméms {TNE, resggolGRlich lack a death

S aaRah iy W b AR S A
a ?héb@i%ﬁ WUE)Z/Z?%SPMKV(%&GCBI gcbéé&%hg\ﬁg MﬁggﬁéyeAFOBZSZ»)

ferentiation, including devel opnent
ﬁl’e“al (alsg refemoed teads TRBYS, ecaNCBI & chersion\hidsl AddT7il 828) AAH47321,
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XEDAR (see NCBI Accession Nos. AAG28761, AAH34919, AAN73210); and CD40

(also referred to as CD40L receptor, see NCBI Accession Nos. AAH12419, AAH64518,
AAR84238).

_z—r

| for ‘91e1r survival

A subgroup among TNF receptors lacking a death domain includes TNF
receptors which are involved in tissue differentiation, including development and wound

healing. Several TNF receptors have well-defined developmental roles, e.g. LTBR,
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(2002) Devel opnent 129:2541; Rennert (2000) JExp Med

SEE? B0 phd KREEOS LR ) Afe Rt Firadua 3 e at.

48002) endedh@unbD20: wsnmhﬁd(%@n&z t(Q@@Z;Qﬁevefo mehB29:2541;

body. Differentiation rams may affect fumors in

M@F%I(ZQMJ EXFM@%WZT 7 . Befégrensiationns/blepeatesnby whishaormal

%hfrlréﬁﬁcfegéé %}L 9%1 Ejgalp gqraﬁgég;?g Ithey egélg)ﬁ g% %c\é-ﬂ—;sclhgf‘é\éent tissues of
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INCBSokIN0 GRRBA3E3 QS Natent R32IBADDHRNE 5233@@2@% 4823 6,479,635;
Accessi on No. AF167555) I'n addi fion, XEDAI R (al

eroiirp4ds 6 £DAADREDAIBtatie nowin as Dowalre ﬁenR@ubgﬁum 11641231;

Do EGROEH AR RPN HEL A BTGP 38 o koown
ian TNFR SH10t GatBaik Gf Nbd Q3BESM%&33QE@01NKC@@EBM AF167555).
Fn14 . 20 has been shown to be involved in nerve

@é@%@i@%ﬁ%}%&(ﬁﬁa fown ag EDA-2083 GepBanle (i die i 1 140823 Accession
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C. Immune Regul ation Receptors receptor
el oais Batert 6526 346 aUR P atrmt dpplicatioo @pbhication™Nm| ved

t whi eted by. t .
Db ITRE A3 B ke P e e iy gt A Family
rdeplodeintOIVER irf @ds6o diffpetiafisn RIdRebhBassCERPRR nidntidg.
4507577), 30 HVEM (al so known as TNFRSF14;” GenBank 4

No. 23200041), CD27 (aI so known as TNFRSF7; GenBank

B "ol PRt krovn 22 1S contan
TNFRSHhE TOIF MNosptodud @il atio contains several receptors involved in
immune regulation, which can be targeted by the constructs of the present invention.
Such receptors include TNFR2 (also known as TNFRSF1B; GenBank GI No. 4507577),
HVEM (also known as TNFRSF14; GenBank GI No. 23200041), CD27 (also known as
TNFRSF7; GenBank GI No. 4507587), CD30 (also known as TNFRSF8; GenBank GI
Nos. 4507589 and 23510437), CD40 (also known as TNFRSF5; GI Nos. 4507581 and

23312371), 4-1BB (also known as TNFRSF9; GI No. 5730095), OX40 (also known as
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tAMOr O MPFRPVE enEXl St Ng RNA dat abases provide an 15
addi ti onal advan#ége in that the pair of TNF famly

r ecept@thsr taxget INbefamply iredepteds tmpy be delatted Yorrtheit fods & tunior

recept or i rg t.hat.are nore. uni y expressed on a ..
Aoy s el fis S Rurvishoe BUFA 0 bt Ssrmiaexpression in
GRriBE ¢BMl tyhdsSHMEBR all&% BRE tAddhe! TN Fandilfr¥ 85614 tBAt W Epresent or

In such a manner receptor pairs (or nore) are

ildratly oy PrsapreRsed opotrigusiminiorsr Marqeyes nkising RAA datebaskeprovide an

t I an are. nornal t.is : t hods of t i ng. the
o FRn 0 PakdBiedRonic BEESF oot OBt sty PimnaEa by
Hdseifyia didse Belpior piies that drbendrx aMRLES efFebdeddn a tumor type or
Receptor coupling agents of the invention target at

|s@ of (Eoss Byt ase potpypndang er powaal tissues cespeciplly liver and vasculature.
F t .t hei hdi vi dyal. .. .
1RSSR PRl S 389600 AE IRt e e s
te deptumor anligpardigorage tissusayMetoge b febnglthE effRREPHPIctected

25 which are jnvolved in djifferentiating events, and,
TFREPIrDRtE desraipep &n Broredstail belaw and amtherfgkamples sgctiemor s.

O her exanpl es of conbinations of TNF receptors which

the receptor coupling agent of the invention may be

di rect : ' . - '

 Deat kg A BRHE BRI P B o R RO RO Rl T

ecdepthirneMrgetl TN ecceptoesndre eelectédbased oa plicoindBadipll tigacteristics of
ent targets an activates gne TNF receptor which

DBHESTRIE o o EXRAP oA ERCFPIaR EPUBHBE PP Ay dtest o BR eceptors

B 40 invoRtddh AiferBRBking O8RS nd BXETRIE S be effective at treating
conbi nations of targeted non-death dondin 7/
delad wnnhgsraOther exaraplas ofcofitinatene pf ONF receptard evhiditBRrdceptor

-E(I?uApthrfg%lgel;lt olf-l’;ﬁBm/ver%tlzon may be directed to are described below.

Non-Death Domain / Death Domain TNF Receptor Coupling Agent

In one embodiment of the invention, the receptor coupling agent targets and
activates one TNF receptor which contains a death domain and one TNF receptor which
does not contain a death domain. Examples of combinations of targeted non-death

domain / death-domain containing TNF receptors include: LTBR / TRAIL-R1 ; LTBR /
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non- deat h domai n contai ning receptor may further

SEREOS R 1R b R Sl AR AR R AT o

4R UoRAA cBhtalie TRIF-rdeptdt t6 @ MBh dcatrdodiam e¢htdidingTreceptor may
receptors is involved in cell differentiation,

ﬁmhbu«lbc:@se thettoxieity bf fietastivationiof i deritnlomain sgnipinng receptor.

d
Q:\che HV@Smi ﬁiegl:t’: at ge afq‘tf er @rﬂﬁﬁ%l on. HEX&HQIP%B%%&@TNF
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receptors. wherein the non-death %‘glr\rr%lr n TNF recep 4
and Firvio| Asedeseibasain|detaikrelgvere R AR{l Gai4 agegach involved in

Bég@réﬁn%%?*? ﬁxé%ﬁ%%@r% | n&??\{)mﬁ%eh%ﬁ ggnn%ﬁﬂanﬂlg TNF

Reegpis0ivheRupihe Iibgnﬂ@emmokﬂauo ﬂTBIF&Bd:Bpmrrmmvobifeduin eell differentiation

hidpa ks ampledy LORLE HEE ReEBRt R LGB o) IRGFR -

contai ns a death domain. Exanpl es of conbinations of
non- deat h domain / non-death domai n containing TNF 15

N ERdadi Bobzarrg/e’tl@dDbzythaDmme FNGT Revepiior GogpbegAdgent
include: LTB Fnl 4; LTBR NK: Fn14 /

EDAR, [t 9P Rﬁ OfF%‘x#@VFn@BA © TREGRE %’Bl@gge?ﬂa?g&é and
E tos Had ERORINBREcdpIdBR r{e1t§@4ﬁ whi¢h (ﬁﬁl‘i&lﬂ@ﬁ death domain.

odi nent, at | east one of the non-death domain /
ﬁixamdbﬂtolﬁcamtxmahonsmfmoardwﬁgiomm f eererath domain;Geptsinjag TNF

in cell rentiation e

B ey sy S e sl IR g bR FEGRA S REPRANK,
iFn14 e ATECEBROF EDARTWABR /X TIDERE ROATKI/ BIAR IRANK / XEDAR; TAJ
capacity to induce cell death in the adenocarci nona

d@DAR;mJ/HE@AR(@@eL'EﬁR ¥ tiche et al. (1997) J.

Bi ol Ch -
T{/\?EAK i gﬁ“ %%%igr]t?:%tllgﬁ? &ﬁ‘@@[ﬂhg hb gg'gtlfl 'rc]légfa%/’nepﬁon death domain

tdofi@iting ENFdEédpﬂgs ﬁ;f iheslvedjrse. dlfféli’ﬂﬁtlartmlne dok axample the receptor
nmechani sms found in tissue re elin

tcougking asnnaY be diested joonl BRA0 %H&‘h %ﬁﬂg{fﬁ éﬁ% b5 TWEAK, a
bE ﬁ AP e%agwﬂé/r tﬂ?ﬁ(ﬁnigt‘: IE%H HERIRPHhE §lenR ¥R T RIN®: cefl line HT29

recep or coup directed to LTBR and
Whl%ﬁ&fﬁdﬂb gnal (IN97) J. |b§;gé Chenti 21203240 ). aTheapapfotic activity of

CEVEN s Rhieree buin B Fol AR ahnah vyt B rep RO ifer njury.

' ”fﬁéqﬁ @&lﬁ@ﬁé@hanfgﬁﬁ%)un@ﬁhﬁ% RehoRAME 28 Gmhﬂ'ﬁ% t1ssue
S|gna Ing using a receptor coupling agent may

wdi&fEehtiation, 301 emcb\pewgramg ntaymot beyfayarakle mﬁu@eagﬁq“éh fpanother

LTBR, . RANK, Y

eralcAtTsp R Rotpeacrataaty bF Rt aRh fd RANIRSRANK
@ig&ﬁﬁh ﬁ%%fkedlﬂ%teﬁﬂaﬁcﬁh@ﬁn%nﬁfy epiheRn an&leﬂhemfbre may have
45: 353 Is involved in the repression of neuri Ifﬁus

oarthgnapdtahtivity wherpeaipéed tg another differentiation inducing agent.
enhancing RANK and LTBR signalling using a receptor coupling agent may be useful in

preventing tumor growth.
In addition to LTBR, RANK, and Fn14, TAJ/TROY plays a role in tissue

differentiation, specifically in the regulation of axonal regeneration (Shao et al. (2005)

Neuron 45:353). TAJ is involved in the repression of neurite outgrowth in response to
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Agents 25 A receptor_coupling agent is capable of
i nducilh§2f sRhedimsht offthe inyenidon g Teecptorcoupling agemtpingds two

SPIFE APy SAUBLTS M FRImbior

cenbpRinss diEmmuenesponsd @Nﬁlrﬁdbppdif@drﬂidhhh&ﬁaté@ el 1Je$1:%o_€ﬁ§es,
ransductijo chanj sps_uni que to specific

AP AS T ehale WG e TR TN BN dvi et Rrecp 7

Imambles ©f U&h@fﬁlamﬂsrbﬁw&cgﬁtﬁgﬁgﬂgfﬂ HeAWaYs o .hﬁglun? responsos

activated 30 in many cases. a receptor coup
apdurde €27 AAD3E; EBRHAOPGA0PEDA7 hét BB parelr OX-40r /eti®R. or
conplex may nore effectively limt tunmor growth. For
exanpl e, a receptor coupling agent targeting the
relatively unique ability of LT(3Rto activate the
alternate 24 WO 2005/092927 PCT/ US2005/ 009967

II1. Receptor Coupling Agents

A receptor coupling agent is capable of inducing formation of a heteromeric
receptor complex comprising a receptor coupling agent and at least two distinct TNF
family receptors. The TNF family receptors have common signaling modalities as well
as specialized transduction mechanisms unique to specific receptors. These signal
transduction pathways are highly complex with three or more pathways being activated
in many cases. Use of a receptor coupling agent to induce formation of a heteromeric
receptor complex may more effectively limit tumor growth. For example, a receptor

coupling agent targeting the relatively unique ability of LTBR to activate the alternate
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NFxB pat hway (Dejardin et al., (2002) Imunity 17:525)
coupled with caspase activation stemm ng froma death

wa@loevaioseoeont ai ni ng receptor may (e.g., TRAIL- RRQT/URBYS/009967
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result in reduced tunor growth. In addition, such
REeDmara o She S b TSR o cspe
sgﬁ?lggngﬁfggﬁlgé b @attPadh ﬁ%@ﬂﬁ{ﬂi@@l@&m 8] Yo g, TRAIL-R?)

aggregates that are novel and even
pay essultah kaducednmpinygsivatho g edditioRsvelpagantscmay juxtapose two
agents of the invention may be used o r.e-orient a .
fierany TREdsagaPCemiRm THo GRY GUBP ERFre R At Rsefibl S signal

| g |6 R1AldheChi 'gge(}a{eis Rt aldRoveBhiil@eh Potentially
ggﬁpl)slgg?[ [ ya%lﬁﬁesfgrre recept ofgs epends on their Iocgtgi on
wort-physidpgictlal i zed 10 nenbrane environnents, such as
within lipid rafts. Exanples of such TNF fam |y

r ecepReceptomoupling Fzatsarfdhpinysitisinmanbe Feadnp re-etieptagkNF family
Muppi di and, Si egel 004) Nat _li.ninun : 1.82..

LesghigF ke & Aiaze cSOBSPAS byPRE GUBy Y SFely pedating. The

%%Eglgﬂéo%?a@:l'ﬁpo%me?%ept&@ ABpcads be erdid [sadticanvigdh speoidized

.~ (2000) J"1 mmunol 164:3961). A rece%tor ,
cenpirameeraionnenisj wich eowithislind eafise dgmplesiafguch TNE family

nor mal | si.des w t hi el t :

rf‘ecegtaf%%cféﬁ?;? a$ @%%SS%&%W@&?%E“%@%? g.g& ?Eﬁrgel (2004) Nat
IHERNG! 3: 8L NeQler LNEIQ (RHUB) Thiunize 0865 H MERATTaredegoisalrvesxhibit
Its signaling capability. Likew s%, a rec?%\%%
complexrigcadigation pastsrnsHZbangried QN JdewptrE 29,). A receptor
normal ly resi. ' ey "

Rl BiasteclP R Bo B e enhirhd] ofinbty RS o lipid raft o
tahgthgli Febéptoethenis avt muttmilg eafodd hineforaf the serowidrereptontinto the raft
and decrease the signaling capagjty... 20. The receptor..
SOVITAE 204 REDBCE {198 SN AEP A1y KRS eR A EgoUPling agent
SLI. ; r.oi - ' ' DBSi8 TR drbth
rv%%glg?%@leg oofﬁ% Ing\g>§i g)r?‘ﬁl\géﬁmgﬁ%%%%%egna 1i rrl g i *
abapas veitisisimosmaliylinsiderted méiahay foree the fisptrerepionoytsige of the raft
env] ronnent :ghere ﬁﬁib%nal ing is yore, or | ess,

enyerpgd anfl degrasedhp TENHISCPIRY r ecept or coupl i ng

agent of the inveption is.used to brin TNE. f am., |
recept’die TEERPEOTLOFP gageys of tﬁﬁ IRVSPLOP TR %ﬁ?ﬁlciélgfl%rﬁtﬁe%/{gt h,
rfﬁﬁﬁi‘ﬂg%rew' oy sTo8 I8 h¥tef R retdpt@tohlpEx s B0 embBA novel
t'he r&ceptor coupling agent is able to re-locate a
TNmatiagicharactedsivs end/outedocdbizod regeptopingo ﬁ%ﬁﬁYlfORé@ébYVb?re
coupl.ing agents. of .invention,incl .
COPBHEE IR0k bR b P A Bhptine agento
Wht bhvahtibeRSsed Wobritest TREtRmIW récep@pims 3 lipihafriacepttothe TNF
coupling agent conprises at least two bindin .
sfemglyfreciptarés nettviozhally Eovady e pedh TR et Pg F5SsRier coupling
TNF receptors bi ndi LEd CLT: ny

etiepl § SR e 1acpecd TV QP Beborcf bhkiae T HtEraRt

enhances or decreases re t.or si anal f

bi ndi ngecegk’éfp?l?lg}%a;gegtéé)ﬁﬁ% lm%?nc]ﬁgélgér%ﬁ e ds toﬁéh‘;é capable of
PloSRRS BetéBERAL QOmPRIAYiKING lagetwo AibtindiaNIGredddtors. The receptor

2005/ 092927 PCT/ US2005/ 009967 . e s : .
coupling agent comprises at least two binding specificities which are directed to two

distinct TNF receptors. A binding specificity includes any entity which affects receptor
signaling, e.g., enhances or decreases receptor signaling. Examples of binding

specificity agents which can be used to prepare a receptor coupling agent of the
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invention include, but are not |limted to, antibodies,
anti gen-binding fragnents thereof, ligands to the TNF

WO e@ep99e7 or any conbi nation thereof. A AntiboOOUS®05009967
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I'n one enbodinent, the receptor coupling agent of the
i.nvention.c n al ns cificities_ or noieti

JB¥son HEg biat? peblimish it AR HISCR IR tag ey thereof
Aidah getd thé Wcéﬁﬁ%ﬂ?ﬂ{}ﬁcoﬁﬂtﬁﬁﬁﬁhmﬁbﬁeﬂ ed to TNF

receptor famly nenbers receptor coupling agent

which is a bifunctional construct may contain

sequences obtained froma parental antibody directed

t4 t hedmi@diescept ors of interest. Bifunctional 10
constructs that can engage and activate two TNF

r e ce ptID roge @fnfoedmacnndherecamtpr caphng agent sfithe invasioncohtains

ca abi | to acti vat i fferent TNF
TIRGEY apes i AR o e nE S5 A LB g two antibodies, or
%ﬁg@%lﬁﬂlntg%gﬁféhtsttﬁéi‘e% dirBéted RITENH ret@pfeR FahA) nenfbers. A

conpl ex process froma drug nanufacturlng standp0|nt
|TRCEPERE cOnpE agent whichds 2 btf@pmonalc mmtmﬁgnagemttam Sequences

TR 50 SR RS LELOE PSR B e pitocion

Q@ﬁ'ﬂmcﬁﬁhataialﬂeﬁgﬁge dndaictiedra e TNFatcapids 68BARhEv hpproach, as
bi nding to each _receptor_and i nducing an activating

Sughetrstryets eambpdy Bipcapahilityto aetivasy twqw@fﬁer% FENForﬁcmcrrs and thus

[

BElRE S anC O e SAENA Mol B on AL SRy Sormplex

frvocesdiroohi andyug Nk fdcamingstandpept.or and a i ght chain

contai ning one or nore variable regions 20 conprising

ant i gdn oneemyoditrient) thé teesptsp@mpfing agedt ista MFiviakit Eohstruct

recept or tlb% sfructs may also be constructed

OIS HPE GRS |0$ af%?"l]éﬁ&?%éo%rWIIlqr@‘Htﬂleclf?ﬁiﬂmgr coupling agent

CRHpAkeN Iy i
G AR oA R8¢ O R SO nd i

raecaepva:omg sigmab n’ﬁlaeaﬂbﬂnddyreoﬂstrutth ef thel ihvengibartn artideedyeavy chain

conpri.se antl b dln sites. or binding noieties
rrg 1 ﬁvoo(?rrm %W@Rr}p(wntlggn rqﬁ:o @ﬁgon sites specific for
BTRBES a TNFefaﬁﬁl?ysrgéHptdr"hYﬁ Rt BDCIRE OV RS Rink Vne B hldr¥ %I‘Fﬂ)tle regions
anti body constructs that are TNF recep tgor agoni st s,
mmpuamggntlmremmmcpmnee dpecific ﬂbT@SIIMafammsRAbetpt@z Antlbody
st e al en
2980l B Y o SRR B bom i oy Ry T o B b Bl

Sdohﬁlrﬁlﬁ@ﬁvcf drandiervasiablt rSfRomdoniRRingl CDRESH&Efic for binding a distinct
enbodi nent, a nmnultival ent anti bodé construct

oW frlsgreaaptote d8 ong ﬁ@ba@mqg@ the mgbiyelent amibsidy omprises antigen

T :
IRE5h i B0 lnhud B o PR R TR B CHTeR o

si tes Thené @@@&ﬁ&e\/}dr&d&hﬂm@elﬁfoﬁ\brgﬂﬂﬁ for mMlivLert AnPBJM constructs
enbodi nents, all antige recognition sites are

Ithat aresENRiredgbior ge@vstdnnaludmg, 98 npOidged i) QIBR7and TRAIL-R2

PCT/.US2005/ 00996,/ | t
AT of® BT B A C SRS SRRy GO ioppqigprise a last e

antigen recognition site specific for a LTBR epitope. In another embodiment, a
multivalent antibody construct comprises at least one antigen recognition site specific
for a TRAIL-R2 epitope. In certain embodiments, at least one of the antigen recognition
sites is located within a scFv domain, while in other embodiments, all antigen

recognition sites are located within scFv domains.
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enbodi nents, the construct is specific for at |east
two nmenbers of the TNF famly of receptors,

w0 p@baebory, but not limted, to, LT(3R epit opeRCEHO/005/009967
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TRAI L-R2 epitopes. In any of the nultispecific
constructs, at |.east e_antigen r.e ni,t.ion sk

O ebainsiie S Sk RE RS hPEiE 0L BRpiAE Fber
SANQRILERR e BhbtrdRid POFACTEOM st B Bikinbsrsafeéhd TR fadily of
on scFv domains. In still other enbodi nments, the

@néptedincding butotos livfitedhio, LEPBepitopes and HRAB eRE gpitopes. In any

pol ynucl eot.i.de sequences described in S I X

%tfrﬂ‘}e wu((itll_sppggc f_on%glﬁgst 'fltﬁs%e;g ongxantieen éecso low sge tmI Ji%/sbeg?cated ona
Ik &iohSdn, GRARY EdaiDe@bédifRRts! AL aHch r€dghitioasites are located on
entire 10 variable regions may be derived from one or

sofivelopaiesn fradti bother i askmemta.adhe antéiody | congiref i dhe Bventipn
i ncl ude, nat.ural | y. i ti hadi £ !
e R e PO bR ek A RSP 5 N 5 388 (1 7-Bs

fmusgtural Iy occurring antibodi es, antibodies

constructed de novo using sequences of antibodies . or .
ant i bBaydinfg spgaidieitics loh SYMACties CHBPTISIHE ANAZERN PRSI sites or entire

LT-beta receptar. es. .t ' f
L
GId gdiosdah alRlelerRgiraliys o ey anfibRdies br antibhody Kragmegisoandibodies
or other portions thereof. |In_one enbodi t of {bh )
phetihory Aragmeats gdartpd Srm natytely PR %‘&@gleéoﬂ% Pg‘é?

o ? i 1Y di ' ents known to be
e g

apdi frofby the I0T-beteangpeorCBEqUenced thei may baderived from parental

mul ti specific anti bodi es .contain _a heav i

B T e e L e

\Iﬁ%gﬁs SR PRI R, W BnOEMBBTificHBG1 tAD Irfyefi@H, GiitSparental
rein at Feast two of the variable regions recognize

dinfib@lientseé i ¢optsctarrecdpton cpuplnsagentes snapti-TRetEpRé antibody,

couplin ents _conpri Sl | tival ent.  aptir TNF

fereprote Lk bsodraaninay e bsrs PuEreF SE ar ety

of di fl\ﬁ&ﬁi%@l%g’é{‘@%&tj@%&iﬁg aftivGHiésehYy &dntslh hfiRE®NEhain comprising two
erived f

sequences rom parental anti-LT(3R i i
anidre didable fagaing dhdigr alighindaby conprisineans BREREre Vexpgyle regions

04/002431; see al.so Browning et al ., ¢ 5
HRFGFIBAL o880 8 BRI e rosiize SR splopgs on the LT-beta
g@%m}%: 867), murine or humani zed CBE1l (U. S. Patent

, 312,

691 and WO 02/30986, respectively), and/ or odi
par entRécepior FoUpRAB BeFuls pRmPRENS MUHRSH dati{LHAb recepigp antibodies

SEQ | D NO d 3), : g iy
gﬂ@?{ Beo%‘?négu%\tﬁﬁ? @'ha X:%%et)g gf %ﬁ%ﬂ% gfﬁyfﬁ%}%‘é '(\:Iglgettg r%f bitrkeTén? Bequences
CRYREN REnASR&italohtil TERR BMEsTdi@NinchdingdaurieimadddBHAL0

BCG5, AGHL, BDAS, ELL and BHALQ. The following
HDI4IR43 kI ske hisp Bsownivg gt thd | 99N delgnurolahyd: 33; Browning et al.,

B AR e T g g B8 P 4812001
P& bI52008, RRBGHITely), and/or parental anti-TRAIL-R2 murine or chimeric 14A2
(see SEQ ID NO: 1 and 3).

Examples of murine anti-LTBR antibodies which can be used for the receptor
coupling agent of the invention include: BKA1l, CDH10, BCG6, AGH1, BDAS,
CBE11 and BHA10. The following hybridoma cell lines producing monoclonal anti-
LT-B-R antibodies may be used to produce anti-LTBR antibodies from which to derive
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anti body construct sequences, which have been
previously deposited with the Anerican Type Culture

w@oioseeeon (ATCC) according to the provi si onsPOf/US1965/009967
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Budapest Treaty and have been assigned the indicated

A s on aitbecs 8, L Fn 8 M ARG
9@1151%@ C)%QE%&)AI RS RcHdinktB4he FrovBdRALY t@'ﬂdl@p&t Treaty and

.ACI0 BKAI'l" B 11799 f) CB. Ell.
1CRE htcBaskighea thaindichteHIATAC aisgoBnumbes: Exanpl es of
humani zed anti-LT(3R anti bodi es which can be used in
conjunction 15 with the present invention include

Egpm('ezed CBE1 1 andplpyRameed BHALQ\ccddiéon K@l | owi ng
oma cell lines nmay be used to oduce anti-LT(3R

y
ant Aol sl from  whi &GHb derive antBdi{P&onst ruct

sequences, whi ch have been previ ousl ited wth
bheBRAABIARG Type CuBRA® Col | ecti onﬁllfiig%s accor di ng

BbchCaabrgied gﬂ: e eﬁ“f\f“r:c?tac? ek nunber <
T ,

301 556845 "ana P1A. 47268 Rimmni zea - BHALD® see v
gﬁtl %Zéﬁ) vﬁher exggfpAep of anti - TENF7gcept or

i es ch are conpatible with the receptor

g)ouggm pgents of thegmnvention mayB be7agerived from
ntibodies directed to TNF receptors containing a

deatdp.daomi n. A nunbepi@to anti bodi esBhav¥ been
generated 25 to death domain contai ning TNF receptors
and are well known in the art. Such antibodies

i ncl u%%gm?n%i 'O-E%Fl' ariz %&?—%?ﬁ&agﬁﬂB%@?% eREPussEh BB unction

anti - Pat ent Nos.

Qvifhl@le ?%en@ 1114731¥t,1&111?ﬁ9\,].uda Rtunafiasd €BES ptand hmAbniged BHA10. The
(US Pat ent No. 312,691; WD 95/10540),

doltoiogngtridus: p@u b 1B be e pUReA FERAS R, angbodies fom

R SRl BB 8 sy s
inﬁ@@le @ﬁémcaﬂm@p@ ultuddBdllecRoR (IAT@Qt) laﬁS)I‘dlU@ to FPﬂtpeomsmns of the
Nos. 5, 763, 223; 072,047; 6,284,23

315]@9656 Fpeatys alghlga\@;-l,gen as%gn@éthqngfl@ﬁ@ I'(& (28 &‘iC-FS%%)lumE%TS PTA-
P 5/ ]
%g gl?'z(gg i eang 6d CHETL %ao\%l S%Se(gZ/t 098 & (?ggépﬁygfs(humamzed

BN Al Y ade WOLG48302e31)i f ferenti ation and are known in

the ar(gtheféygnrr?fllgssofognua’fﬁ# _rc;[:g}l):tog ggt ; dies wahlglll gr%%%re}l%atlble with the
receptor coupling agents of the invention may be derived from antibodies directed to
TNF receptors containing a death domain. A number of antibodies have been generated
to death domain containing TNF receptors and are well known in the art. Such
antibodies include anti-TNF-R1 monoclonal antibodies (R&D systems anti-TNF-R1;
Tularik mAb #985, US Patent Nos. 6,110,690; 6,437,113), anti-Fas receptor mAb CH-
11 (US Patent No. 6,312,691; WO 95/10540), anti-DR3 antibodies (US Patent No.
5,985,547, Johnson, et al., (1984) ImmunoBiology of HLA, ed. Dupont, B.O., Springer,
New York; US Patent Nos. 6,462,176; 6,469,166), and anti-TRAIL-R antibodies (US
Patent Nos. 5,763,223; 6,072,047; 6,284,236; 6,521,228; 6,569,642; 6,642,358; and US

Patent No 6,417,328).
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specific to TNF receptors involved in tissue
differentiation include: anti-RANK npnocl onal

wa@paosioedees (I mmunex - US Patent Nos. 6, 562, 94BCT/US2005/009967
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g gi; ;gg ?)0523 482; 5 6,479, 635; 6,271, 349;
WD, 03/08 . i L
(ant.{ Aoy OB OAEITD CR U D ORI RO ARP RS GeL n tissue

é\ %erﬁﬁl sre VABHA 2 the BAT ExAmpRs@Taati aiNRtecefitdP&djbodies
uni an ecular Cenetics. 10: 9&? ant i - XEDA

speoidic to TN aneptpml iyedlperbin tisud cb&ateaﬁatemmcwgt aisRANK

LS a0 A0 abiey i PR AL 62586 453 et s

89,75’9 EEM@N aﬂ;b %Tﬁmmcmﬁﬁg —aN e 03&@8%711} @fti-EDAR polyclonal
eBi osci’efice 1) anti-TROY anti bodé (T3323 _from

GintjaEsing amtm)opoelnnala(mti nN@saéz brdies GRSy sigmsi YRS,

Pt Romnel ¢ DO SPEe DT G R R A DRT SRR ERAR
ﬁ{&@loﬁbﬁallﬁﬁ@pelyc[bnbhmﬁbmes ﬁx&mﬂ;ﬁ‘&mﬁ MA]BlGQﬁFand AF1093), anti-
receptor antibodies speC|f|cto TNFe]t ept o

Fn%lmedclpmhanﬂhmbe%%ﬂliﬁmm%ﬁq 09I/ Tatolpged O34 1; ITEM-1,

?@@g@ 8%@@ F%%ﬁﬁ%ﬁf@% é?loa%@%% %OTRCW hedbes (13323

550@?§Lgﬂtﬁ5Ald5wﬁy 410 822t -NGER fanfis2ierB) alﬁfbo@fﬁ@ (Cbexamn 5BY).
Application

/.\pp| i cahnEmbe ol E}I]élglf)qlhggilw e%g@%%&%@t@%rdw&%ﬁ mvolved in
e
Sy 0843217311‘ rgeptormnm@ed Bﬁﬁutammguhaem ingtndgoantingVEM
e L R

(aRRIL t[ﬁ@%ﬁéﬁ{ RB&l5,677P163561376 882 Q4359 5)056,%59D6415,998; US

many ot her antibodies raised to i mune requl ation

rAgepdiptitorsPubiiehtiory Mo e2R0240063 Flu AT Agplieion & uphcatiqr Nos.

RSB RPN ERE oo T B Bl s Us
35158 Mok 1S6h 12693, 25S RGBT 2b Ritrenslai emlahl— P§5801227); ati-Me BB (PCT

PCT/ US86/ 02269; European Pat ent Ag ica&io hp
Bliggion TEMWMOW%EP AP at/Poratans! °1g% #§g; Genecraft — WO

%ﬁ{@%ﬁg@ %{}L C%%?%B%M%ué% (ﬁ(%gh:l% I?9\(-]—801 cgca{o g #3097),
125 gé@B&ﬁ& antlﬁum@pmd Rafremtndmghlatian rrmpm
Li u etMg]rnv%{etp‘E%g’r?stru%:s ggectp\gfq&}NﬁE!g%B %gﬂ%gg Bé é\;elolp%ﬁ%y one of

8%&?’@§i§téélglgglrgu rl{?eterte% bmgrgltgfsg)x t%crhggtﬁef\la rf?ildﬂ@hArép;% as described in

0T MSAaBdna? Mppht@jon IND SHGWB%/@QZ@Q, Eurqppgg Ppteanprlication No.

5%?821-_, ]@%g g&%eggﬁgﬁp@pﬂ}cﬁmﬁgsgglg%@ Eampe %tgrétrquhctatmn No.

89731@3Fé§§%%ern%hm EHlichilB8%d. WBC8G0r53322%. FRA NG 2(816,567;
(1986) Bi oTechni ques 4:214; U, S

5Eﬂ25¢dﬁ.’§91,tenz AppiicaboeNoo29 073 Pesttausp ebH %?999@9&85109 8H14041-1043;
f’l'sé}%gﬁ)c%mfé{ ug 5%,021%21&*1 SI%S/? 82:34¥6! "329?3/[39 eFhl. Qh987) J.

Immunol. 139:3521-3526; Sun et al. (1987) Proc. Natl. Acad. Sci. USA 84:214-218;
Nishimura et al., (1987) Cancer Res. 47:999-1005; Wood et al. (1985) Nature
314:446-449; Shaw et al., (1988) J. Natl. Cancer Inst. 80:1553-1559); Morrison (1985)
Science 229:1202-1207; Oi et al., (1986) BioTechniques 4:214; U.S. Pat. No. 5,225,539;
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Beidler et al., (1988) J. Imunol. 141:4053-4060; and
Wnter and MIstein, (1991) Nature 349:293-99).
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i nking the non-human anti gen b| nd| ng domain with a

G E R AUE L TR I TN TN
MABadler SGI., Ms@ A Il o® 833 4055)40661ﬁﬁfwi@%ﬁgﬁwﬂé{éﬁh(wm)

may be use to prepare mul tival ent’ anti ece
dfatikeotip: Q%F@)r me%aldy sonkisorh hetbidics dre “hmhhmmd’fg)y linking the

pum 1@%‘%5‘?%8‘% e dé’?’gaé‘ﬁ“ “P(fég‘% ﬁ:%’fga%dq@ég%ﬁ% Cabilly et al.

51382§§t0N8543§16 SR INISRbn 8} al. @1@8&)119;%?:)1\15’{10[%@\?& U.S.A, 81:6851-
Acad. Sci. 94:7509-7514; Kim et al 02) In

Ccer 97(4):542- 547 Todor ovska et aI (2001)

o Torus) mi P hRR 54 neien 55 BerB g s g gen i IRt Soeptor
(a26660y Emetreits aﬂéﬁ@bcﬁ%ﬂllﬂ ¢he foBoWRlg. publiddtiohs 3GRetROf ul. (2001)
Sant os et al lé%qtd i ni cal Cancer Research

agleqd%lé%zé%% WBP &L (2980)Cangerr Raseamhi DB ird6BRA50E abhetie ef al.

Eev | @9‘*}?%@% I'%gy' 35%0’ %57520% ?&)ﬁgg‘?ﬁ |§5§; ( ?dgz) %2]2\1”-_-? %ang%rd 27(4):542-

e ; Tedwpdn ecoll pzomgj?gemofdmnm@zoigwemlmazs a:48ﬂ7 -66; Coloma et
b|n cifjcitie conprising at |east )
e Ao RRaopals |3 Tt 4ras: cb bl Do Hrelger haineering

Ezg?ﬁ}}l ) Q§@f361 %%7@%6@5%1 y(g b%@%%dég nggelgsg%.lz%r'ﬂ]&-ﬂZSs;

5682 (200%) waranway m@mt@awwmno@y 3837-@86588Fpriel et al. (2000)

(RS0 g IS8T 3R 604ssr. o N

23510441) TRAIL (APO 2L, NP_003801, G No. 4507593),
RANKL ( TNFSF11, NP_003692, G No. 4507595; NP_143026,
@. No.7MAZ9HLE2), EDARL & XEDAR |igand (ED 1, 25
NP001390, No. 4503449; Monreal et al. (1998) Am

J H . . "
T g;n/ %qg:ggce P . gﬁ%&%\'&fg%ﬁflof tht ?ﬁl%%tuéﬁé%%r;fﬂc uﬁg%hmg specificities

AB0BBOME at Nakt tWamOhyer(thGEl DPURTHEGily Npade 26dded télgeﬂder Examples of

@%ﬁamvol“”aaﬁs a5 e B3k aor i ens3ob 3T -Riyha (3 0005852, GINo,
ZZSE9@1213§LT 31912800@6 Nogr &%3@m33) Rs17 ?3]92(9)06@ GenBank GI
25306257 NP_733930, 53062

m&»’ . #35839), @om @Qﬁ@@é&@hGIMRMWW umssﬂssml No23510441),

(R oty g L i o RS Rop Y TRV e 0302, o

EﬁQ@Z 0750)5; NGDR102600T Moandjope 52), NB O 24BEDER ﬁ%hnd:i*QDl
WO 2005/ 092927 PCT/ US2005/ 009967 4507605)

OB EBY OB 36 4563445 Magreal SOTLUPPS) Crrdlilv ored 63:380), Frl4
%ﬁ%@@g@ ’3%6[‘%5162 gg@gggd; HhBPNEH Nk #8"802497, GI No.
4505391), NGF family (NGF-2/NTF3, NP_002518, GI No. 4505469; NTF5,
NP_006170, GI No. 5453808; BDNF: NP_001700, GI No. 25306267; NP_733927, GI
No. 25306235; NP_733928, GI No. 25306253; NP_733929, GI No. 25306257
NP_733930, GI No. 25306261; NP_733931, GI No. 25306264; IFRD1, NP_001541, GI
No. 4504607), TNFRII ligand (TNF, above), HVEM ligand (NP_003798, GI No.
25952144; NP_742011, GI No. 25952147), CD27L (CD70 antigen, NP_001243, GI No.
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OX40L (CD134L, NP_003317, G No. 4507603), A TRL
(Al TRL/ TL6, NP005083, G No. 4827034), and BAFF

W@ Ta50192NP_006564, G No. 5730097). 5 C  AntiBoOysS2005/009967
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/Receptor Conbi nati ons Receptor coupling agents of the

B e pRbRablRe 1 BTt 2tue LR Ber bdBneantis
INmeomdeés NS BBPLS), 4B B- Lm@phgindcwpbom:za@wo a57609),
conprise a conbinati on of a |'i gand-F¢ construét

@xpdECH 3410 1N o@@i@w@ﬁw& Q5976 f o, G g’Mﬁ&%’L@ 'NP 005083, GI

a formthat Creates a nol ecule w rimeric
INQ #82%0%n.cand B AEF §RALbbINB 0065 64rG1 Nogﬁét)O@T}d er
conpl exes. In one enbodiment, the first binding
specificity conprises at least two trinmeric |igand-Fc
constructs that are comonly fornmed fromthree

i mer i Anrfbedfl pRBbPFor Y Shatidrsgand nol ecul es. In this
case, second binding specificity would be conprised

from tiReptar %p%ﬁg ngélﬂé’ of Bk §&}ehBSn ake indhdd eﬁﬁ}{r%efﬂbﬁﬁtlon of the
al so i ncludes i nati on of a conventi on
(ah@‘t’e-mt?nu@lefdw@itloTNF peospier al)tlhqdm aﬁﬂlITNEahgaIydsr Eoecmample the

an antibody to a rece
RIS ol R R b e S SR cometich poupled to
RACEHb&dy 10QUPNF wﬁnﬂ%ﬁﬁéﬁtoﬂiﬂ £tRdhitrent&A bRt SAtHwo trimeric
TNF receptors _can be assessed by standard assays,

iligandreandghies apiibodiessoy say dighier @WGEQ@EBEX%S,WID vos Pwbegiment, the

f raatl o
T e el v
esmabinlg frethefl dronbthessdintetio®ec doEfains(aad)SmCl&?ghnahﬁdle&iﬂes. In this
val i dat eg by.in vivo, xenograft npdels. The use of
(8 FFo9P Hﬁ@ﬂa wegificity FORIEhecamRised dromiho deies apdhdy molecules.

fo ' -

af')];l'g I‘?l‘é‘%nﬁ)@/f} alsB é%déﬁé& ggzgg?%rgﬁgﬂ gg g e‘ﬁlﬁﬁnﬁlquﬁ% Er)ﬁ% an Ig fusion
pudtein) tma WN[Fefannhlgse@tdn casplb(ﬂ&l\dmmtilb@d@ﬁ@@ﬂ“b@ family receptor.
potential markers. For 25 exanple IL-8 and/or |P-10
$¥r ve Msthodroof Malrike Recdppsr CapiliaptApeats | nducti on of a
pro- inflammatory programthat could be detrinental.
CanceEffieddy dfi Irmptdmhmqj‘hrxgalgelﬁte dirsedd taa t@Bbinktieh of TNF receptors

recg tor c gent of the .invention are known in
Epgoesses] §§h§ pdardiscags, |ln¢1}lﬁ1i§g IRHHOTPSERYE VBT ele#psess ytotoxicity
%? gfowih %ﬁgﬁﬁfgn %‘Ptd}_a%lar &flo Qﬁ(t;r?‘lﬂssﬁﬁg 2B umlof ?Llllglgg systems,

for exanp or ev a uation o
Ttk mheqﬁastabhsheld\fax bmgst agnm Effithiyscanelddo Heivatidated B %2 vivo

t HT d WDr dth el.l. 11n
e AR P a b h et mom A ediEcnd sade elpiselhties

bI6WE forSs hRRIhRGicRER 8F arb&Y toRRIUGN Ty BicalMEhduced apopt d
chenot herapﬁmﬂt}l c ag entgsIJB As sug q‘y?clalya oed apoptosis and display

ism@cz@dlsffsa}mgglbcm@srmmg W@Mggd?iAM\saﬂva as poteh‘eal markers For

ESHEE IPis Sl TR oY R alb B R e gt & oro-
ﬁﬁ@@uaatogxpmgfaﬁsth@f cdulEBsetEaRaRM. cell |ines which

Cancer cell lines which can be used to test the receptor coupling agent of the
invention are known in the art. Examples of cell lines which are often used as a standard
model of colorectal carcinoma, include, for example, the HT29 cell line for evaluation of
TNF receptor activating agents. This cell line exists in two variants, HT29 and WiDr
and the HT29 cell line has been employed by the National Cancer Institute in their

screening panel for potential new chemotherapeutic agents. As such it is a good tool to

31



can be used to test the efficacy of the receptor
coupling agent include MCF7 and MDA23 1. Exanpl es of

W@ 2003092927 cancer cells |ine which can be used POT/USZDS5/009967
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the efficacy 5 of the receptor coupl i ng agent i ncl ude

LSl L U B 0 e or BARST v

npkd T@M@@@Z q,csmwnaldl@ﬁ@o@ Exansleaof Bacasiphieedbelblines which
sarcoma cell’ Tine Is SACS-2. Candi date anti body

carist rsad tetesethb effinecy efibg rmptoaéwmrtgwgesﬁ lngluﬁe VEE g

&@?/ém \A@X Iﬂ‘a{ %fgc g‘gé% Iec%l(li?' gls&&g\g@ﬁ @%@éﬁ&\ﬁo tt %16 efficacy

b Pt rERbdor Rb@sTin gCepnt 1ﬁclt11‘l@HaIatand AIE 1 80. gl etioain s meample ofa
di scussi on of such assays, see Har| ow

e
APINBOBICER ling incAmEERARGRYandevemple Qﬁﬂ s‘é?mwar%g}aﬂé‘fmdes RD,
Lacgor at or%;i Rpgl %xg% lenlf?fsk&%r Y., 1988, Chapter 6.

Fes pr oV e assays for determ ning

B

GAGWH bitals . Fokexiheld, egeqiing assoysd IdB‘@rragxeMmdﬂgspnmfhmy are well
above may be puri |edtoasU|tabIe %;I‘It use .as

f
gn@m ﬁn@@l@pp Epraq{qyﬁé istheagn Fora gempyghgnst 3/ %?qs.ﬂog &t such
r{ﬁ‘)%% ?H%QOQ” e bt E&asv)e é\?ﬁ'ﬁ?lo%?bes‘: A%Aédi@tToﬁ?'mKN@%?’ (IBM Spring

per I speci es present in
B
BRI PROGAS BRSEh P ER AR REEES) CSH A ARUAE deont
A
ZOQEIO ﬁgégge})?&%%{r@%r%aeg%ﬁﬁ%sﬁblea agﬁgvqu%}tl P% ﬁ*éi?&ft%'eaes%utable

ipdigHol QB aksd ﬁ]@rmtawﬁlaﬁlcboh@@huﬁbq u&snérellyprmirgfied composition will
purification, for exanp

é)lqv@ﬁa@ﬁ WGEIRP Fhat cgmg)éseég]éqrg ghag,a e%%@d}& gf)ﬁl} spegjes presgnt in the
%3)5511‘1?{1 J{"BI% tflﬁﬁ% Bg50,NE6%! d%% Ryl bY nfke &f all ?ecws present. The

eterm ned by a nunber of
%5 d&oqﬁscieﬁ oy H@Ltrifméeo efsestlcl hbmiogendity (eentaminant sp@plﬁg cannot be

for exanp am no-term nal. a e

aiﬁacgﬁéug o eor b P o reenRE i Sl FRREm pe
r‘)\6§1't1§ cbﬂm&@ Ss<eARAR dTRRin éitfécfe@cﬂﬁkﬂledmﬂnlrﬁ@ purify a

agent T “Che invention can gb conjugated to a

qlodypeptids afibatnventige nsing etandﬂnd tﬂctlmtqum)for veiteip@urificagion, for

DI BRI et G- Sy PROTTRLIEpARREEES. cte i lgh

RIreRERhcHiRYEIEréAN Pufig) (kfdﬁ:ool@ébtldé ﬁlaiy ok defeninired blya number of
radi oconj ugates (90Y, 1311, 99niTc 111In, 186RAn,

et
ahethods knesyn t@dhq)s%qf éliﬂbflé]éﬁ zg@gnqlwﬁyg quxﬁ%]ip amé@ tpggial amino

B Rt A
S eud ORI enthodimeitthe BetepiOx 2@@5}/{1@ @2aR7 of the invention can be
PCT/ US2005/ 009967 I n sone enbaqdi.ments, cge recept

cwupiEeg ralohFRa hETPCEHR 285BLIPARIRH R T )by I & Supra-additive

manner. Exemplary chemotherapeutics that can be conjugated to the antibodies of the

present invention include, but are not limited to radioconjugates (90Y, 1311, 99mTc,
111In, 186RM, et al.), tumor-activated prodrugs (maytansinoids, CC-1065 analogs,
clicheamicin derivatives, anthracyclines, vinca alkaloids, et al.), ricin, diptheria toxin,

pseudomonas exotoxin.
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fragnents of the invention may be chem cally nodified
to provide a desired effect. For exanple, pegylation

w@bBooane9pndi es and anti body fragments of the |PUBH$10051009967
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may be carried out by any of the pegyl ation reactions

P e e g heReraE el Bk i BIFR Bk e i aniocy

frd20eks ofthe anleﬁt‘}on 13111@ be %H&nﬁﬁl@ nfbAifedd4 pt@asda aésitellictoct. For

I S 1 ncorporated y reference herein inits entlrety)

raafpie, @bgylatmh@“ qeéigpdliss puhanitbody fiepmgnis of the igvepiion may be

n rea |on o an_a 7
Gatled oo s se i e igh gl Gigiich i . Aetlfoaator
58RI V. tﬁ%ﬁbwm%QEfbbéﬁéeﬁ FHoyIE61) ermrfafcwm 8eh-10 (1992) EP 0 154
wat er -'sol ub polymer for pegylation of the antibodige

3110, and E&rtx 4Qjoiﬁ4 (ﬁac&gy@ﬁmgh tringqrposatpddyyi e fsrence herem in it entlrety).
ﬁ{%‘%/rglél?'h ?@%@g@ ocnols c&ﬂ%@out il aﬂsa‘églaﬁ&{ flaBrion %rnai/n %]]Fyl?il‘%oen

col I'S meant t o enconpass
feakiigh With EE@chbapollyat\hglelae glycoumehbcme (ohean aralG gpas otabve water-

proteins, such as nono I ko éﬁ’ or ar ?g{ bodi
o PRyl APyeTed NelErsabE RO o PRy ol Shentibodies
%‘i]cf %m*%%gdg %ra%?xgn R0k 'tﬂ?:querft gﬁ&lg&hﬂfené QS/COIJ@EG)V ARtisedherein,

nprise reacting the
apﬁlyémﬂyn@glyaﬂt’ uéomdg«nt td Blaxgmmss iyt df tp@fop@]s lof PEfethat have been

ycol, .such as a reactlve est er
Hedi o derivaiizg hepaeg Smautt eoane (SHSTORBRESS of prytony-
ti body fragnent becones attached to one
ngybﬁ’h? E’%gcgyoups and (b) obtaining the reaction

pr odudMehodstfoxpreparieg pqwhat@rﬁntlbgdw@ﬁgl Q;‘ftlb@flfd iﬁ]qgmﬁnts of the

skil]. in.the arif to select the
anisgtien WHL g?ﬁ’rerqn& cogw}sgﬁ? Sl f:@ac "0R %as ega% gr antibody
gﬂ{@nﬁ@ﬁﬁﬁ%ﬁﬂlﬁeﬁg %NCBP se@sdsrBdadtBe whﬁer oPﬁ@Mi}aIE eldnvatwe of

bodi es” and anti body fragnments may general |y
PE6 un@ertcpeémtlonszwh@lﬁeby &wsantl edy Waf’}ltllbedbéff a@wlﬁtbéama?s attached to

dul at d
IR B RO 30 L 1 e open

RAOWY &tdﬂﬂlrﬁ Bitiil bﬂ) the%‘t t@rbéleaﬂﬂhb bptityial ﬂeacagmmohdltlbas' ar the acylation
increased half-life, as conpared to the nonpegyl ated

aeactipeschased aminowmn aptemstsay and g Aesited reslfe pegyl at ed
ant | b%g@%te?%ﬂhﬁ&ﬁlésbﬁﬁyanftl ng@}nﬁ' eﬁ?ﬂlag%eﬁémﬂ?}f@gsed to treat

al one her I'n co on wt
Qbﬁdlﬁaﬂﬁﬂﬁw way be alipaattd bomsdulhied by dmimstoasiinrad rﬁh«sar@foodles and

i U B e At o
js4fde iR F&@écﬂh‘ﬁﬁhfé Bs é‘&ﬁ}geﬁf&[ toRRb ﬁ%ﬂ@@ﬂa’céﬂf antibBdies and

en 1 on, tival ent antl bod 1 es, or %_msnts
tdnebecbf fragrﬁ@ltarﬂlammgy’tat@bamlbodlea embarﬁfwéy #Emghis may be employed

tentia l.ation site uc [

q%tﬁ’@?&:’ﬁ‘g 8¥ Rty EEh 8@1&3{@1 Gk aglf:{l/lccggﬂ OS]ttlogﬁ
ant i bagictfer ehibo@imsils $Rhé FREANGh thbantilydisti cr@nagdi-binting
of an anti body or antlgen bi ndi ng fragnent_ thereof,

dragnoad thereofars icoriggated tq Hbumpn P%&l grt Eecq spiged fackpighes.

%@P%&%&%ﬁ?@é@% g%ljb% %ﬁﬂt@vaﬂen? 'aflt?oo(él'lé'se&t Eéigiﬁéltéﬂﬁ'}ereof

are modified to reduce or eliminate potential glycosylation sites. Such modified

antibodies are often referred to as "aglycosylated” antibodies. In order to improve the
binding affinity of an antibody or antigen-binding fragment thereof, glycosylation sites

of the antibody can be altered, for example, by mutagenesis (e.g., site-directed
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nmut agenesis). "G ycosylation sites" refer to am no
acid residues which are recognized by a eukaryotic

w@edob/og21 ocati ons for the attachment of sugarPCT/US2005/009967
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resi dues. The amino acids where carbohydrate, such as

ol i gosacchari de, |s attached are.typi.cally asparagi .
IPW%W%}@}g 531}’(‘@@} Atien gitss| TeAR4g @?m%/\%ldg ﬁ’ﬂ‘%]ﬁ mﬁ&haa% Reognized
é}py %:: 1K lff’(ﬂft’) celiGs 1§1488ns foﬁ tkféra(‘ilt%l':hﬂléh’c'0@L @ﬂédr fasi@uepOrterdniab acids

ion sites within an antibody or
whére gmohymdten guchraa giigodacchanide, is @tﬁ@@@d @regiypicpidy asparagine (N-

anti 1%&5 réées(&)ii(lgl%gigmg &g%oxgé(ea {EE él%m% %zd\%g ogf«g]dgxc{g)}idenhfy

th
HIEAETB e Lo g, Seuarcepondn g,

mqedmctqf ige Adtiblodk adexgtrymgis fqr@pcp@ple BY p@gg palpkfly available

dt.u. dk/ /
gz}t%lgqsg§ %ng ae}%}q ‘H?J:gsbte fﬁ)s e (é'gt?ly g{t%lht%?fééq%lgfo%{cal Sequence Analysis
Qdél] hitp DRAw ¥BA. Hv@qﬁc/g‘eaﬁce@rNang;/ doryredivliag Ndinksil ghsofyation

anti bodies are described in U S, Patent

&iteBB Bl 4w vEchridiu dherviges et OGhes( F%rprﬁéﬁ%m Grebficedss
ﬁﬂrp?ﬁllga\éﬁ)g'itrﬁnes A[Gﬂ(ft? tanneﬁl% PiNGARS Eﬁgr 1R sﬁé@of antibodies

ntroodres or ra ment s of can

t
aﬁet@é@%e&hﬁmsmdtmmmsmeémgimmsso the anti body
is nodified to reduce at%dtﬁast one cons

: | .
r egi ot higfcingthey erﬁb%‘i‘%’ﬁpﬁz 9 BRI, £ ?frep{oﬁ EB‘&Hh&% agents which are
éﬁ{lt?%a{ge\é ﬁb&ﬁesutﬂ s ehRdnhaBbf LA alttR AR éiM tiddconstant region of

ntion such that it exhibits
tlfbcblmieddjolsndodlﬁed w tethecers leagtayst aonstamoRgiontrhrdiated biological

I@gm%aglg%%ggtli [@Eatlgffg Qétaﬁl%lgé&lﬁeg ap cﬁ%ﬁ 49 nrggdltfhgn ;3099%¥the
Eﬁ\%ﬂh@ﬁ Sl AChAQDSK 5 BG @ucdd bRy {oethe Feteoabtor (E&e ItheJ.
. 173:1483; and Lund et al., (1991)

of
Ium’mumo plobau cczsfam regR@oﬂﬁemle@Trpf the miFR0y 51 h@nweated at particular

abi.lity of t al s her 0

Fo5i0S ECEssary @ﬁ ??]g 13 }n(tuf_nCngsee e n‘(tg éhg f%i% ﬁzg&l 99?‘} 0N ed.

QRS8R 3 AHaaNiANE «PhA9PDYA o Insmaid. BaTt165eN- Eecpmndﬁ i1 FcR binding
cell'ul ar cytotoxicity. In a artlcular enbo

iahilignof the ahtibedyemay alse rgdsse P@@éﬁﬁf‘?ﬂt(’f GIA08 § e y SR

mul ti val ent .ant |
Pk SR AR ol s Ry S 85 Byt cltr
Q?kﬁ&ﬂb@ﬁ for exanple, conplenent or a receptor on an

f

o P RgEne, the R BEe dr Grogtoy cobling
em\gln\raleﬁt Jn%%h&&@%hé(v?ﬁ a'té&?ecﬁéfféc%&%n&[& ABhNA tiecdtdlity to bind

esrdue in c region has been replaced with a
thfef:tﬂr entlequds| fiuexanplsj clenmbment orheeespioroadacitiegtor pell. In

ability f the . anti bi.nd the FcR

Rt Guaied g ngodlese? ik L Py g ST bRt B,

Oé 1€fic RiiGE Wilerdit! E‘tQEés@ Be Mhirehhcid®leyidas 1rFl<B18Fc region has been
éractions, such as opsonization and gtoc ytosis

ampllaaﬂftt wgh -ditffgremictesituce sidd @alrc%‘@bw?@mfsg he pbiljheof the

errb%dl rre 1ng gl}i{ﬁql{glg cihc{‘a' @ég}é]?’i%@gﬁgﬁ%@h tgggﬁw at?‘ltlﬂ(gd&I 1lﬁ§y also

rl%@ﬁ&ccﬁﬂ&rbtffe‘cﬁr R8s WBidh 96ly PR Rl idractiogs, Buctoas gaadnization and
anti body has an altered 34
phagocytosis and antigen-dependent cellular cytotoxicity. In one embodiment, the

modified humanized antibody is of the IgG class, comprises at least one amino acid

residue replacement in the Fc region such that the humanized antibody has an altered

34



WD 2005/ 092927 PCT/ US2005/ 009967 effector function,
e.g., as conpared with an unnodified humani zed

wa@eaosioeedy? I n  particular enbodi ments, the hunkei/Bsm05/009967
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anti body of the invention has an altered effector

f ien such that it is,|less imu ic (e.g., .does

SR BhoBfih o sompacthuth p vBEPRI e ymiapd ahyacy; In
artRsaleR leaHRaim&its) dhé WimarR A SEbERS o & '

gjz;ll f-life vvhinlae 5 retaining sﬁeﬁ?c??%&g?&ﬁ%%%ﬁtered effector

Arpcionsurk tay 1t is less inpmwnngenis (¢.gadoesesotpecearkeandesired effector cell

[ . ' upani ze nti bodi es. havi ng. . .
PO AL bloklorly BHERE) 3fen Rk ROt Sbiab gty while
reyiiREndipedifiegty forUTHRant i bodi es are useful for
nodul ating efrector cell function, e.g., for

i ncr edigpativabethesioventionyfeaterey recepar touplingrhyitif slentusenanized
i_n..ongcol.,o applications of the invention, 10 As used =
RS St B agt BBitraftons B pitiics ReRobinding, ez, FO7R3 binding,
B bt odidsyare ﬁé’é@uf'M&ulﬁﬁﬁﬁéfféc‘?oﬁellﬁﬁﬁéﬁeoﬁf g'g?gcgrﬁncreasing

reaction in which nonspecifit cytotoxic c
N e sstiveRe. g aagticuladt for abe iidncelogy M)licaEbhsoef the invention.

hils,. and h i ze bqund antibod
S Rl AR R B e R T D refor o o
tcall-gaidiged feactTJiﬁinRﬁEiBlﬁﬁUnsP@éiﬁc@ c&t@foxi@@edis%ﬁit%ggé@ﬁla g
Y,

cells, express FcyRIIIl on wher eas nonocyt es expres
PEWRPI: Kiflgr ﬁ&lﬁep‘rllSan@ltmhﬁa,lamd ngicraphegeshtécbguiye beurgl antihody on a

e N e o R A S R T

engdiaing ADCEMKOENR] Mpidds FBRIERSERH, whGORMEMJcHRRlexpress FeyR1,
techni ques of cell biology, cell culture, nolécul aI?

]efei 8" g9d FeyRils gdtheantibody, egy, a einjugals of thgyntibody and another agent
%egq[rg%i nant DNA, and i nmunol ogy, which are within the
ki %' of the art. Such techniques are described in

the | ThephadcHEe of BePrestAinGHAER AN M |
Labor at o?y Manual , %Eer?d ég , ed. bfh@a%pﬁ?ggﬁs, Ot%ﬁlgé;%déated’
spiey entienad ieohniqoes ef cefiriolngy, et boltureatnoteatiar YioRrgyssansgenic

sy =E0b 1 EBpmi-df e aRL petptiogh FhisG pgwitin the s
Mitheiagt. Suchltechbiqhes feldesthibbRin the §idetath®D; S @k mpYe! Molecular
abr.l di zation (Hanes & Hg%g ns eds. 1984);° o
AreA iLgpristionddangms 2nd Fisk) edt by RatbreaoksFidtseh gyl Maniatis (Cold
] Anbaal .(F hne i
e M)A L IMTE P SR B .
PP&)SO! ig&?ﬁ:gaz)tzﬁe Sjm&yzfsz‘.ﬁ((}t%!itaddt,i lﬁgt‘r) ﬁ l\?ﬂilﬁi er [ngUl‘ﬂ? |P|@fe!d{ Rb:
| 4) . the treatise, ods I n Enzynol o
?ﬁgg& gg’u Jﬁ’“c B é‘gg gy@r&l%'afwl\éHﬂne@wélggﬂ&r@ﬁelr 8%c7frgng;vtion And
i i Qegt e ;
gﬁl@s %19 7hﬁ%%|@3ﬂ{i§%%n|9ﬁ 8é_|l—1|§%!i6rc% tﬁﬁ%&é%%lr y ;Ce@gk]‘%g%%l e}r,r{&lan R.
Emssyinol| b9877); MohahiliddgACaR Amdikpaes (RL&red| 1988)SParbal, 4 Practical

BB (58 e LS LS o EL o
PR S L) 0 8 s
Erles RS 87ERpldApTingGlrbbrSmboruoryl et odsalhdaimolpgy, Vols. 154
HESS (V%? lefj aI.S gc{sl),n ﬁnnlzﬁnro%fz)erihicm Ayeﬁzog,’sg 216 &’éll And Molecular Biology
(Mayer and Walker, eds., Academic Press, London, 1987); Handbook Of Experimental
Immunology, Volumes I-IV (Weir and Blackwell, eds., 1986); Manipulating the Mouse

Embryo, (Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1986).
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35 WD 2005/ 092927 PCT/ US2005/ 009967 Production of
muBHA10 and nuCBEll vari abl e regi ons, nuri ne-human

w®kaz092ed CBELl chineric antibodi es, reshaperlCBBEED05/009967

and CBEl | variable donmai ns, expression vectors
encodi ng huBHA10 and huCBEl 1, ‘[))ent anmeric ch

Riodidioni ofsnuBRA 10 pad RIGBEH. yatipbleyreigns Hal%s%gwqﬁlgm#ﬁéo and

L R

etots &&ﬂ)dlﬂgcﬁﬁmmm aad he@BEW)peth8eE86hCBET1 antibodies, and
application no. WO 04/002431, and WD 04/ 058 g&l v‘?
SresriR S

mebodaehpurHEngFpd PRESMEINE B By SOEPRPEINS
ﬁﬁé aﬁ{sy copgrrlcgg? %g ﬁUhé per GBH&Qi%htnboﬂﬁ) $@/23h88, PCT publication

I on har maceut1 cal conpositions
Wp2/3698 PU’TéamJﬂman m%o.mzﬂéb@pdav OcHpi§1Ag, which are each

agents. In certai nt the phar maceuti ca

] %??H@ﬁ%aﬁg&‘gﬁ??ﬁﬁPt ﬁﬂﬁr & a chenot her apeut i c
agent. | n one aspect, the present invention provides
phar maceutically aCceptabIe conposi tions which

Qorrpri,ﬁmcelhﬁgfégm Bé1 ald y-effective anount of one or

more—of tne LUIIpOUHUTGeSCTI bed above, 15 fornmul ated

t oget L iWehfloPRSvRIes PRArthaRARICAPERdsTRInk Yonpasing &Y dbove-
carriers (additives) "and/or diluents. In another

depabed receptonsavpbing egénie ninserteineniwdppenisidhopharmaceutical

Iggt\ésgs{itb(?rggnw %ﬁgg%c‘gc)(gl%@slgiéic%r %g h%?agglgkg%%%% 'eﬂlcoanrerals%ect the present
ﬁn@nﬂaypl@lvﬁ@s ?Earﬁﬁﬁhﬁic&ll? hestpiableaonjpositioho whidht dongtrise

chenot her apeuti c agents. Conjunctive (conbi nat.i gﬁ%
thesapspiicalhyeaffactivs amesntsd que At mare ofd ?rﬁ?l%la Jesgpibped above,

?%ﬁi%ﬁ%togﬁ%gr \\?ngth%gﬁ g?ﬂ% Eéeﬁlﬁ %%ég@a% A e?gté%l%'sc‘élglers additives)

fhd/6F didebits) IIﬁtaﬁdSthér apect] serfant ermbidimehty, tte seppeardsdf the invention
when the subsequent is. adm.nj ster,. d Re %E"gl % of tﬁle .
meythe agminigieras astspel PO @Qlé@f‘-’éd"’ ! G ac&FPtF & Carriers

Lalso ' oGtk %ﬁl‘é ERbnothsthbaftic@gents.
Bﬁ%ﬁﬁ? 2l 0fﬂc?fr %%fgg%fegﬁﬁtcﬁgjuﬂ%r maceut i Ea corrpltc))3| tcl gﬁ%
Qfonjdiﬁtlw @saiinatiouptherapy thu;snaclﬁ@ersrmqmnadl simpdtaneous and separate,
gg E&g?ﬁrg;{lgq%%h@% aCC 1&% g%qg?él 1%%:\)2 etpgtot&fr:rﬁrergpeu 1% effects of the
Hrlt ad}{yhﬁlkﬁrédtorﬂe%s n&%ﬁk@ﬂr BishSifearedGANERAHE Sutzbquidaeis administered.
present 1 nvention to be admnistered alone, it is

pr ef erraldhRilds ofth¥irbutslofadinhesteadion @ellﬁc‘teé,sthacompounds of the present
pharmaceutical formul ation ]gcorrpos

a@vqmgmdghla]@ sy deriged B1 & HetaplewAal Oﬁ‘ﬁyaflﬂjéorqg? Rbfmageptical
C%H%HSI . Veﬁtﬁ@%}fegght ifly Xn, a‘f@ e 1nYWhafn‘ﬁﬁcé%§1@all}nacceptable

nar y anal ogy wth other
lvssgsEeRts by &brslen’u%madi e&xﬂ’[ddb d{downl talthosd d)f S’d{dll owvihe 1a1'te Whlle it is

aogeible CoeanRPUB o SO P s SO S e
sp(%%il}egab%to d%{ﬁugtef g{er@om jolzd b ?lﬂarhﬁ@&ﬁc@%ﬁh@lﬁtl&@ (cohﬁ)%smon)

OW NnQ: nistration, for exanple
The compounds according to the invention may be formulated for administration in any

convenient way for use in human or veterinary medicine, by analogy with other
pharmaceuticals.

As described in detail below, the pharmaceutical compositions of the present
invention may be specially formulated for administration in solid or liquid form,

including those adapted for the following: (1) oral administration, for example,
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36 WD 2005/ 092927 PCT/ US2005/ 009967 drenches (aqueous
or non-aqueous sol utions or suspensions), tablets,

W@ 2@5/099kmse targeted for buccal, sublingual ,PErus2005/009967

systemn c absorption bol uses, powders, granules,

astes for Ilcatlon to the & 2 [
‘ﬁﬁ‘ﬁ“ﬁ’ﬁ? gatquqqs op GAUGRUS 5B ugonsog; gﬁ;% ]togé?e%)aﬁfge%s %’E ¢hale targeted
beBﬁ&HP%ﬁer%ﬁal haid §ﬁté@;ﬁ@ dBsoRptict bokise, pbRi@s | dramules pastes for

for exanple, a sterile solution or 5 suspension, or
@phcemoméd thestongiess (2)aneiere] asminisgption fpregample, by subcutaneous,

BBk GRsmra) SlauT A keflon 5 T8 oM A3 ree Eon or
sﬁléﬁensidﬁt 6mgiﬂéalfewawfonﬁﬁraawc(B)aiolpmal fplicaticanbrexanple, as a

a pessary, cream or_foam sublingual lLy; (6
Q;@agn,anmi;vgene oF awpaﬁ@lmmaﬁépatéb 01[(J wéhglgﬁ&l ﬂy therfa% &)

PR pr o Pt M AGHEC 5 0 BEPRS Ll RR B )

@ﬂhﬁgmm@n (9)) obhllerlph(ab t’faﬁsﬂ!efmaiw ot (B¥pmsaltyi. dn ons embodlment the

fornul ated for |ntraarter|a} rtl(%ectlon !l} In
rharwaserisel compesigras e deniy s RpELes %ﬁ%‘%ﬁ %tlon one
érﬁlgéﬁ'fﬁ@{xﬁ thef arrﬁé/c% ﬁ‘gﬂl ‘éomﬁgé’ﬂﬂﬁ AthahheRd diin@bdeirial injection. In
cases onpoun e present invention na
awiiciembodimant, thephaanmcmmcal dommpsitions bregiovuplgtedrfar systemic

t hus, ar.e capable of form ng
%gﬁmﬁﬁ@g O cal | y-acceptable 15 salts with

U L S ML Bl i o oo

emul s as sodi um ury

%ﬂiﬁ Fhectngl croReNed] hik,Sire sapabk, ofdsrmnaf phamacebhtorllpgceceptable
ents, release agents, coating agents, sweetening,
$4 Wi ﬂgﬁr@ﬁ@“ﬁé? }{J%ﬁcﬁﬁta@@é’i‘iﬁ%g preservatives and

anti oxi dants o be in_.the
20 Forfiiag p 8‘?1“ }féefi)?l?é@rélﬁ ﬁ“:% SPiEh ot &5”1 Sﬁﬁl&e and
gﬁ@s*ﬂg{? sfegfateo EQ{V’ell Ree&loring ta@é?i‘@ ableddenghtsli ddgtiLgeamts,
ingual’), rectal, vaginal and/or parenteral
a\dmtemng,rfwvonng affthperfionimglagentspsesemptizeansingatidgnts nay also be
Eresent ﬁd in unit dosage form and may be prepared by
CTHaR ASFOMROP IR own in the art of pharnacy. The
armun ula? Gid o\_lﬁliléeﬂggeﬁl‘?'tlrgf%uw n%ﬁd%os@guﬁﬂ)'i@fdﬂ%gal nasal,
carfier e 0 produce a single dosage
fdi)‘iéﬁl ‘(\ﬂnbludit@’bucekﬂ pad d\ubiglguplqw,rred:thb vhgingl andion ga@n@aﬁﬂe d,
the particular m)dLﬁﬁ adm ni st.rati.on. The amunt of f
aémim@rﬁtwgr e SHTEIAHI9A T POBRCTGTY, BrtiesiPted 18 Ui pfeige form

TR ﬁ{ e )})tr%)aﬂ)&ﬁ%“&g AeBbAOwEll $R53Y 6 fheRf dﬂphﬁrmacy The amount of

gener unt of the conpound
mmhmgfedzent iichpeat hecasitinet with |aerarrder mﬂé@yﬂé tQ‘ momscer pyingle

Sosaes o s R e By S Bo i iy g ol b of

MHEEASIH o3l AMS an®Rht ROSe inbUSREN W HIEmay BY bcbtﬁblnaﬂl evith a carrier
el[1xirs. In addltlon to the active ingredient,

Inhagieriad tolpeaiges 4 smgie dnaayge foonmall generally b@thrawn?@t Of the compound
a&m nl %ﬁugess% herapeutlc ezi‘fecf such as, for exanple, water

Liquid dosage forms for oral administration of the compounds of the invention

include pharmaceutically acceptable emulsions, microemulsions, solutions, suspensions,
syrups and elixirs. In addition to the active ingredient, the liquid dosage forms may
contain inert diluents commonly used in the art, such as, for example, water or other

solvents, solubilizing agents and emulsifiers, such as ethyl alcohol, isopropyl alcohol,
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benzyl al cohol, benzyl benzoate, propylene glycol,
3- butyl en I oi | articul ar, cottonseed
dﬁéﬁ%ﬂﬁ ’c%’f‘ﬂ a)‘/’ Len{’en&tfft}é cheiay! hepgodte gsemilene glydol, 1,3-
Qiu't}ﬂéne A Y1619 (in f)ﬁ'ﬁ&lﬁﬂﬁ[ G!Bt‘ﬁ;ﬂéééd cor® %é{-grf BYLEEstor and

glycols and fatty acid esters Fﬁ; i tan,”
hesenia @its)+ glreesels tetiBbydrafusyli aeahpl, qblol}@ﬁ”ryﬂene gljmlmmtl fatty acid esters

SR A E AR AR A s e

suetededjientd duall @5 WelingGRbME) éit@msmﬁﬁg Wi 16 g agents,
preservative agents Suspen3|ons in addl |on t

SVerigaingoflpeuings colpnye, perfiming andapesedvatiye agenis. sStwensmns in

N e N—.

reﬂmxglat@cﬁ‘s@téarﬂ@d@ﬂtblsub@?@xyeﬂiﬂéﬁe@éfﬁlﬂﬁbﬁ(‘l‘h’&bﬁ%ﬂ &ifors,
bent oni te agar-agar and 10 tragacanth, and mi xtures

EHEIEBIstallins SR IaSR Ghem Welah enidedpenianiteatsag-agarand
g% aﬁﬁ{naﬂ&ﬁtﬁﬁés‘%ﬁ@@fy be in the form of capsules,

ets ets, lozenges (using a flavored
baS' S.F o%ﬁﬁ'tlbﬂs SUBE ﬁﬁl%n@é}gsulﬁﬁfé%laoﬁ[ adhASRASABH oy be. in the form
powders, granules, or as a solution or a suspens 1°on
& CMU@QL@CTI@S, b i@ﬂ]@]&dwnge&:{mmg adtavaseddrasis, usually sucrose and

emul sion, or as an
Fedcd P veBindt, piRE: bl of pi'Y sl GO pi S Bherisin 4 hucous
8 & 6n-agudis QQuﬂeblaisl dh AREh-GhEST Wiker-Bf-oil ﬁl&{ﬁtﬁ%lﬁ&g or as an
acaci a) and/or as_nouth washes and the |iKe, eac
CHRIE 8T BYHB, & as ppeiilles épsingardingribase, sefh as g?tﬂﬁ@c&lld@lﬁ:fenn or
t r edi ent

SBEoR EEFiheib NREL St RS b B Bainint o

petfiettnsiredeshonst af Dednisoundlof eieRedenOmveRast £ anZltildlingredient.
solid dosage forns of the invention for ora

AUTATR S Rt {hsrpreseab iyetion mappise be adppinistered @p a gebs, electuary or
Pgéqgers granul es and the like), the active ingredient
s mxed with one or nore pharnmaceutically-acceptable

carri ef SoliddtsshgAforsQ dF R ifvdntinh $ord;
phosphat e, andror any of the fol oov{/la%éﬁﬂl(q&r%q (capsples, tablets,

Qﬂ&eﬁ@é@@; &S, gargtesrant dlse lllteédthc getive mgmdtmets mixed with one or

nn r.silicic acjd;
B B SO Rocn PR s Fh Bl e dioenin
ph@dpﬁaﬁeeﬁ]d/@iﬂn@tdf the ObYWghyl) ML & dxEHaBys, §i<';ﬁra§§ﬁrches lactose,
and/ or acaci a; 3) hunectants, such as glycerol; (4)

aliwé?%?t 5@19% Aguaielngns/orsiligic agd; e@hbmégrar suc als,dbumample

c aci
cert % n st C?@%?%é al%fn ofg %egi&%lﬁf) B%';/ﬁna/ ng?%gﬁ OI(n‘g’) su%qsﬁta{lcgﬂr acacia;
(Zﬁﬂmmhcmgtsagml’ltas ,gl}fwﬂﬂ @3 dpanadritiny; agefis, @B QK BEArGd¥ar, calcium
§elerators such as uaternary annonluntcggfounds

ORgle- ROt gpeRtasa S@tf%lhaggnc 734, cextaiptliécatesetid sogum carbonate;
SriE e T

surfacta
t;mtcmmryc anmbaiym c((ﬁl)pdun&sr i(Tpwttsing agaits, 3udteds; foreab@bléntetyl
eﬁatr at.e mpgnesi um steagrate
ol, glyterol monostearate, and non- 1omc surfactants; (8) absorbents, such as kaolin
and bentonite clay; (9) lubricants, such a talc, calcium stearate, magnesium stearate,
solid polyethylene glycols, sodium lauryl sulfate, and mixtures thereof; and (10)

coloring agents. In the case of capsules, tablets and pills, the pharmaceutical
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w@eame/ogfo2rapsul es, tablets and pills, the PCT/US2005/009967
phar maceutical 38 WD 2005/ 092927 PCT/ U82005/ 009967
conpositions may al so conprise buffe agents.
@mﬁ@é@lom way alsp camPrige blaﬁfertrggpae%en‘ﬁay?o SIE%% 9}5 nflar type
Sy Jkd Lg r%pio e % hngath Ba ?n Jijsﬁéileaeée%lhrbaﬁﬁﬁ%ﬂsﬁﬁg such
?}Y lents as [actose or mlk sugars, as
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éﬁ@i 1e1ﬂ§ adﬂla@bsd‘mi mﬂh kagarsyei glatl ap big}lanhlyttéwewelghywdy@hylene
the like. 5 Atablet my be nmade by conpression or
%¢Qi$?ﬂjlth§§)@<f‘vonal ly with one or nore accessory

i ngre ssed tabl ets

bi o M ERTeS SR BRGS 0 g BrL Ty e SpAARI detpbtor more

%%lséslﬂ hO8,80edichts0 IC diagtessell 'ﬂeﬁﬂéts fhialy be @tepamde.ﬁsﬁfg\/mhdete(for example,
I sint‘egrant (for exanple, sodium starch_glycol ate or

galazsor hydk@@pwﬂmﬁhymlubw)nﬂbﬁwmdépﬁ dilge@ preservative,
f t
DG AET Y mOPOHTRE RRIAGABER or MBSk dBuRE MOV

b&i}@ne@l@’l@@ﬂﬁdsé) odipRuedcting @ tdisperingrgeht. dviolded tablets may be
ui'd diluent. The tabl ets, and ot er SO |dddo Oqu d tened
fn@ prBy groldipngin @ﬁatrah%?c@eﬁhl%ea# U5 RevEdeged pgpapotind moistene

38 Mert FormBlok
B35 Phorl AL Gk, THE By qﬁéggﬁiﬁ‘éﬁ@%}%”%f e ed i t h
9@@Eﬂaﬂ@ﬁ1call’uﬂ>nqimitioﬁs ofthe Ipr@snt mmn@uon;;sucb as dragsesapapsules, pills
ot her coatings wel

mgn@a%lémmacyaﬂpma?%t%\f@ﬁﬁi Shapperes il goHiRgs aPd shefls such as
fm?tr {Iﬁ Lok gs S84 Spet &aﬂh@é’WQﬁkﬁéﬁﬂﬁMe @ﬁﬂ&ﬂ&bﬁt@ﬁm@hﬁa@mg art.

Ive 1ngredient therein using, for exanp
ﬂyaely ey [atsoﬂn;tlfmmmﬂyﬂed se ks tol awde slowaemyoniollest tolreee P%ﬁhg active

de the. d d
PRI R e L s e U
kggﬁg Rk86p fo%der AP U 6kifelIrelas® préfilg; othérRererdnateides, Tihesomes
e sterl i zed by, for exanple, filtration throug

andfacmésrpspherss aTheygay ibedermuleed B&ff%dlrﬂ%ﬁep%ga S IWhied They
St e l L&l n%@%m Eﬁx‘%@gbe”g@‘g % eJa'c e‘?iasrgﬂafﬂn%\glter or by

I'n steri
Qﬁco’i’&ﬁnﬂg failiSsLaddnes in m]jleefcimhif etenlmhol]md] dOIIIpBGIlItlan.‘EWICh may be

before use. These conposjitio o) SP“ onal ﬁli bef
lsnsolehiropersle PYATQORENR SneiFe g Gy thg UgbpRGdificlybeore
tu:gglf ”gﬁesg)éoﬁlﬁlﬁﬁgﬁfs b aRE Bgﬁfcﬁlaﬂg 9bHRdin Qﬂ)taéi?%mg Rb¥nts &d may be of a

Atrafly, 1n a cert ortion of
g)@ﬁipbﬁtlﬁﬁ asit thegtrelessache a@p'bllm:grailbgt(s) onlyaotipiefgrentially, in a certain

%?cgéofag% gasltrﬁgqstiﬁﬁalgals io)&alg)g g%gielgtrlgﬁglser V\'Ex:frﬁples of

Te'ill?oeﬁ&ﬁlg ?Bfiﬁgﬁg V@Hf‘ch@i?a)ﬁ/ b'é' u6d BRIdB polymeric substances and waxes.
m cro- eficapsulated form “if appropriate, with one

Miirenctife mgesdamway(mdm me@icm(mcppsel&ﬁt@d fomas &@@pm@ﬂﬁ@ with one
for the._t nsder adm ni stration of a

d&l%?fﬁﬁglﬂﬁfalbf’ﬁ‘? Qesc h?fgf‘?{m Fncl ude powders, sprays,
ol nt ge[g?]ség gast h% E[(r?@% mi_hgﬁédgﬂﬁal agﬁllnﬁstrﬁ@n%ﬂa%ﬁapound of this

30 pat e active conmpound nay be
Whifﬁﬂloﬁﬂﬁﬂﬁddsﬁcﬁfddr@ spiaReliointaeatsypdstes, creams, lotions, gels, solutions,

patches and inhalants. The active compound may be mixed under sterile conditions with

a pharmaceutically-acceptable carrier, and with any preservatives, buffers, or propellants
which may be required. The ointments, pastes, creams and gels may contain, in addition

to an active compound of this invention, excipients, such as animal and vegetable fats,
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contain, in addition to an active conpound of this
i nventi on, such as_ani nal and veqetable

pi e
N tsS N B 3150 gt Cal0s BEsaBes, palpehylene glycols,
YR8 fes, Paktdhitds n§1101§ ta@lﬁcﬁlc ;ir{dazqﬁtf@}ﬂ&@ or Skt QRS eof. Powders and
derivafives, polyethyléene glycols I cones
Ispratys ndrt emtais, ihiaddition¢o d pompblmdacrfdhwumnunn dfﬁmlp@afnts such as

i1 Xt ures thereof owder pr.ays n contaln |
Yot G- sticiy a&f’nﬁﬁ‘m} s Fyek § catgsandm Biaeide povder,
¥ Edlx Res df@l@és@ §@ostatn@é§ Spthid c%h%d@fﬁ'o Hall}aédfﬂlﬂ Wix W&omary é)ropellants,

hydr oxi de, cal cium silicates and pol ydm de po

stchisehlereSuarbhydreeasbensrsiiantatic uSpbstitsted dydrocarbons, such as

%%Flal tiQ aIOI contain customary propellants, such as
8?3? 86 W@drocarbons and vol atile unsubstit uted

hydr O%Eaﬁﬂ&%u 1c°21l1l Eghl c?’sm&lrét ﬁﬂ%nﬁ&? REs le for parenter

Phar maceut Slt 1ons of th's |nven i QhPEETTEDI e

fadmlmstrz&rdmx)ﬂipnsadm or rabreatonpoutdy gl ths BveiitorOin d¥Bibénation with
compounds of the | éﬁﬂtlon in conbination with 10 one

GPe RpPeTp PR RacsuticalbarqcsPablesiripisatonicaqUERUS QfgroaRqUeOUs
SEUSEHS I cABRHSPHSRE b LS SIS} i gy
econptgutedsntotsteridelinjevtablessadutidns or d}spensmlnls @uss phioit nomss, wimch may

SR et Batiidte s rsferioPts. sciotes Stich render the
G as i @Sikabic v Wk B0 fehe Mmended rdchfent boP sMdLAdihSBr thickening
isotonic with the blood of the intended recipient or

L EE ) nﬂh%g cgmp@ﬁu@n@ernamglsq sorfgiaralpivait e asqupsssatives svetting

tain vant s.such reservatives
A el IR PR e 2P Bt ey of
agembsganBneveoh it subfect bempsind® hagfbe eﬁhﬁé@@ff ﬁféﬁhélﬂﬁon of various
upon the subject conmpounds may be ensured by th

B REpaFiTTigh awst AnjHingsd Sbenisa forse el BArahey cbl@rqbﬂllmgélphenol sorbic
agaMim thfe %5(6 eﬁ?ﬁ'ﬁ? %q%o @?&%R%IIF t& H'Jcﬂfd%k?é{)tt&gg a%ﬂ s s @1 as sugars,

sorbic may al'so
BmdmmodhﬂxﬂﬂieL sl theilike dge Mescongpositioas. Buugiditton, ﬁfbl&ﬁgéd @h3orption

|.or.i de, t he Ilke into the co ositions.
5 ethJ&ﬁtab% &%}iﬂ%heb ?@OPEP%&C&B‘FIE&OH of agents
AR RISHE
i ncl usi % Hé’fg@gé’fé%{‘%ﬁ g@‘gsé%g%?%?‘? %Mglﬁch as
al umi my BoH® Bast Q@bﬂie?t@;?l@lcﬂ@tﬁé bffect bia 8ﬁiﬁelt9§§€sﬁabl'e@o slow the
ct of a drug, is desirable

order to I]E)pr ol ong the
ebsspténn efifbe daigdomp slsntageousw lmajgusrcnlamm@aﬁ@ut dhisausy be

gécgg%{sﬁ%fz%fﬁb %s% HPQ ﬁgﬁld%}lspe-rll-fr}oé uf’glxrgtaglﬁlg 9% gmorphous material

bayiag abbi WeteOdolwbibIyp N ateRIf @bdodption W \th @rup ABdn dépefds upon its
SO|UEI|Ity The rate of absorption of the drug then

dissqlpiénn whigh, 1pdwa, BRY deREEIUPEn 67ysih pien and prysigHine form.
nﬁ%@@l@fdd#&@a 8 éﬂ@ﬁ%ﬁ agéé ﬁll%a}éiﬁ}éﬁ' eké&edrﬁg i is

ternative
paroanilished bydiaghiving ot aIspdndingl’Qlef(mﬁgnﬂ & dresigiel shed by
di ssol ving or suspending the drug in an oil vehicle.
Injectable depot forms are made by forming microencapsule matrices of the subject

compounds in biodegradable polymers such as polylactide-polyglycolide. Depending on
the ratio of drug to polymer, and the nature of the particular polymer employed, the rate
of drug release can be controlled. Examples of other biodegradable polymers include
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of washing and siliconizing the syringe barrels, insertion of multiple barrels in carrier

trays, sterilization, introduction of middle piston through barrel rear end, turning the
trays upside down, introduction of the powder solution through the front opening,
lyophilization to dry powder, closure of front opening while in the lyophilizing chamber,

turning of trays, introduction of the reconstitution liquid through barrel rear end,
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also be used to increase the flux of the compound across the skin. The rate of such flux

can be controlled by either providing a rate controlling membrane or dispersing the

compound in a polymer matrix or gel.

VII. Therapeutic Methods
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area to be embolized may be first performed by injecting radiopaque contrast through a

catheter inserted into an artery or vein (depending on the site to be embolized or
injected) as an X-ray is taken. The catheter may be inserted either percutaneously or by
surgery. The blood vessel may be then embolized by refluxing pharmaceutical

compositions of the present invention through the catheter, until flow is observed to
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dosage nmay be increased by small increnments unti he
smaviyaln desr shemetherapptticagents, mey agdueel the required dosage for any

individual component because the onset and duration of effect of the different
components may be complimentary. In such combined therapy, the different active
agents may be delivered together or separately, and simultaneously or at different times
within the day. Toxicity and therapeutic efficacy of subject compounds may be

determined by standard pharmaceutical procedures in cell cultures or experimental
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g‘?rreéﬁmi/q’ ﬁ?j h}cﬁ HB%I}]CS é’r‘ﬂ%nr(g %ﬁl‘ﬂr gpd g’ﬁ that includes

the 1C50 (i.e., the concentration of the test
conmpound whi ch achieves a hal f-maxi mal inhibition of

;Igt O RdbiRsiHelRE AP BEIU hé‘oﬁ@édegfb&' JokpBng Rdédis
Ion may e use nor e accur at el
d et er i pEme smbummsesxeumvmum figrther prastidesifer %P el anggeptor
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invention Turther provides for the use of a rece
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in the nethods of the jnventio hchermt era utic
e heEnohgPIUHE RS LG BT AP P A LY EDS PR Hged. These

q@nﬁﬂ&%e i@ 1 fnﬂﬂ &9%?&1 @ﬂﬁ@&ssuncﬁﬁlﬂg’éﬁ ﬂﬁﬁc?du'lééeﬁlolecular complexes,
otic ag en "t opoi sonerase inhibitors, and
chhg E&;er@x/astemuﬁnfdes repd dfe likkSwhivh ad bmgm‘aﬂa’p&@ma’f@d when

agents and/or other bialo aII active agents may be
dEpipnter, gyecteq ?Fc‘?tﬁ“d'@’lseWIﬁ%tﬁath tﬂ"ﬁ’t Ton, such forns

as UncHURHe TN &gl §BichiBah 86 Ub&T 1n%ﬁ%|n§b2€1%ﬁ with the receptor
coupling agent of the invention or in the form of a conjugate (e.g., immunotoxin) can be
divided into several categories based on how they affect specific chemical substances
within cancer cells, which cellular activities or processes the drug interferes with, and

which specific phases of the cell cycle the drug affects.
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certain cancers of the breast, and
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5 cisplatin, carboplatin,.chl.or Ciqyl,, . .
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RARLAY Sollthaes fiflhtiwgen nustard), and nel phal an. In
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rrarn e atinum
cmppound is cisplatin. 20 In still other enbodi nents,

t he chenot herapeutic agent may be a_.plant al kal gi. d.. .
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da Mppliedrito nopiehding PoEApHiEatgeo BCEGEN344 1243 owhish ig lepreby

determ ne _inhjbition of a tumor will occur are taught

ancqrporaed by dgiFrce _E:tbl-ti)_%tHHFtPfg PCT Application No.

PCT/ U 91%41gt 1%r4 .';i)’siz)eg)t",1 e T)relassent%el\r/&kﬁ%n features modified antibodies and
antibody conjugates, or fragments thereof, conjugated to another therapeutic moiety,
such as a cytotoxin, a drug or a radioisotope. The term modified antibody is also
intended to include antibodies, such as monoclonal antibodies, chimeric antibodies, and
humanized antibodies which have been modified by, e.g., deleting, adding, or

substituting portions of the antibody. For example, an antibody can be modified by
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i ncorporated by reference in its entirety. In another
aspect, the present invention features nodified

wa@nioshexdees and anti body conjugates, or fragnear/FS2005/009967
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(e.g., maytansinoids (e.g., DM-1, as described in US Patent 6,441,163), puromycin and

analogs or homologs thereof, dolastatin 10 or analogs thereof (e.g., auristatin E (AE) or
monomethylauristatin E (MMAE)). Therapeutic agents also include, for example,

antimetabolites (e.g., methotrexate, 6-mercaptopurine, 6-thioguanine, cytarabine, 5-
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applications cited throughout this application, as
well as the figures and the Sequence Listing, are

w0 psopoeat ed herein by reference. 30 51 WO 20PGI/0S292009967
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ant.i - huyr TRAI L- \ps. wer e generated by standard
AYRAS 1 3! %%hﬁm%wm%@ Prmﬁsglzinﬁgcm RO ligation Weh6122788 and

Ut Y200 9 P iy wo s

por t i omli-ThélsBErntinedieRde TRNHnoRR WighinithoTHF fAedd2ind anti-
W Dr. col or adenocarci.n cells_in a

D Rl 20 T4 b e TRl R Sy Ve

b Tegs 4t ORBAtheRbhi, ASY Bz.,mz_@m) Jl%m?bmo'é'lé%q{é%’l:}mﬁ%eobtain antibody

El astic surface via an anti-nurine |
At hrisflynantbiaepan TRASLR2 ndds iwers grnarate] bFstgndardhybridoma

' conbi ned_ef f.ect tpyating TNF . .
FERBATLIS bR G200 R8RS LKA L8l N it
wetd subyugientBreesasd fa birlitdlethBURATE -RObbRH! €% CRBLnt-
al 8ne, 14A2 al one, and CBEll and 14A2 in conbi nati on.

orideme, 1A} tiornd to Walr colaxectai mdessayinainatecB9in a

, j o] tured with anti-
PSR e 17 B Qlonfiel a5 L Pl ST Bl Qi dcatn when
ilmltiobiﬁzecF(ﬁthllg q»_iasﬂiﬁﬁ_?cfzﬁ:é g'&dan imi-?ﬂnﬁniel[g F @Id@nﬁﬁﬁdﬂaﬁmre antibody
el ative i mi_ted inhibition of cell growth was
{*?B‘Egﬁ?f\éﬂl. yq@‘&eﬁbﬁt/}év]é’_r); the conbination of anti-TNF
r €CePTQ HetBMhing ehAMBIRN GFectBFhvaR PR %eceptors TRAIL-R2 and

LTBR, colon carcinoma WiDr cells were exposed to soluble murine antibodies CEB11

alone, 14A2 alone, and CBE11 and 14A2 in combination. WiDr cells were used in a
four-day MTT assay with 80 U/ml IFNy. When WiDr cells were cultured with anti-
LTPR mAb CBE11 (Browning, J.L., et al., (1996) J Exp Med 183:867) or 14A2 added
to the culture media, relatively limited inhibition of cell growth was observed.

However, the combination of anti-TNF receptor murine antibodies CBE11 and 14A2
was more effective, as shown in Figure 2a. Likewise, anti-CBE11 was able to potentiate

TNF activity in similar assays (Mackay, F., et al., (1997) J Immunol 159:3299). Thus,
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was nore effective, as shown in Figure 2a. Likew se,
anti-CBE1l was able to potentiate TNF activity in

wa@epwslogo2assays (Mackay, F., et al., (1997) Jlpemmsi005/009967

159: 3299) Thus, 52 WO 2005/ 092927 PCT/ US2005/ 009967
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fficac ver individual activating noieties,
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%‘B P8fs were then conbined with a constant human |i ght

chai NTheghORn TR AIPREY At &Pﬂ’?@ﬁ%ﬁ%@hﬁ%@? @P(géﬁgba‘t‘é}?ﬂr -BS1)

14A2 |ight chain. The chiner n=was

wenstnstrutted as §illogyst I‘Iéle\aﬁnbcaﬂyl \mrﬂbleé&bgloﬂi oxheHedvyend hght 14A2
ht .chain, fuse kappa const ant

| ambda .|
HBRAT oA R0 s dtipRTF OBy PLRAasS EASASStemt.rThe
vheb fohy Q\Fe'r@fhen %mﬁfﬁ%d WPk ﬁﬂﬁédmm?%f h% H?egé(an to form a

heavy ain variabl e regl on was CO I ne
eronnlaic chisheric mgisprhumhant mugm rhhigGThkehinyerithia AR Mgt Rhain was

SRR T oG BTG e 1 B DS ORIt ciiedinesdeta buman

KBbatdnhas dogsm. n{equfnga@kx Q5ght EREA wal then used
PCT/ L1S03/ 41393 (WD 04/ osslégj FEHL oIt viap thep ised fr the pustruction

Stherisppgifictatihodonthe hesvy hleaua matiatiiel TRAILRE combined w1th the -
1D, NO..1
405 S LT Bt 0 e o
GBEl & The caitideticidfsndlé @Hﬂeﬁn Fh &bfRidng o‘fh@mﬁxlﬁlzéFFCBEll has been
14A2- hu kap allht chain | D NO and .
EroY Ao e BT ATS i ab3 (O 0410881 51) phottissHercules LT-
tid
T T
MPe 1 shd@hwith tﬁ@gﬁﬁeﬂﬂdm@ﬂl @‘f/ émﬂ@@lﬁs Qntefthintié)8vhile the
t C s resulted in
ARt Bl el e igeric ok e ke KR éhtin éSHATBAIDEE and 4. A
%RbhesL @re%&ﬁ;uaﬁmhé P 13% P"ﬁlsf ggo?g&al; fg g@;@ﬁ;&e 9. The

bi specific-1). was pur| rom
@gk@tldgg@(ﬁ amino ac1d sequence of the LT—BSI antibody construct are shown in

SEQ ID NOs: 5-8.

Co-expression of the heavy and light chain in CHO cells resulted in production
of the 14A2/CBEI11 bispecific molecules called LT-BS1 here for simplicity
(LTBR/TRAIN-R2 bispecific-1). LT-BS1 was purified from the culture supernatant
Protein A affinity chromatography. There were no detectable aggregates by size

exclusion chromatography.
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Protein A affinity chromatography. There were no
det ect abl e aggregates by size exclusion

w@ boosisooyr aphy. 53 WO 2005/ 092927 PCT/ US2005/ BORBS2005/009967

Exanpl e 3: Efficacy of Bispecific TNF- Receptor
Coupling Agent At Inducing Tunor Cell Death As shown
in Figure 1, both the original nurine 14A2 and CBEll
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o Bnonie oo ol s St et gy prsd 17
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I 1 r ] . : .
BRSSP A AL | BT SR oo nmaio
aoopRritad by TefBSnde hardint Hes shoBELM Figare3.dorbBiSd avdsable to induce cell

- ff ' h X
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CBE11/14A2 combination, LT-BS1 was more effective than the CBE11/14A2

1

-

combination at inducing cell death in the LS174T colon carcinoma cell line. As shown
in Figure 4, the combination of murine CBE11 and 14A2 alone had little effect on cell
death, whereas exposure to LT-BS1 or LT-BS1 in combination with IFNy resulted ina

marked decrease in cell viability.
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represent cervical and breast tunor cell lines that
exhibit a different pattern of responsiveness. Both
tunor cell lines did not respond to either CBEll or
14A2 ARBES Qs Dy¥2 3 trepresand egyvica| 8/ trgash ehompelitlawe that exhibit a

| - b the bi ific LT-BS
Sifrert pofriin of rBapons S ot o PLANGES ot roqpond 1o Giher
COBR1Ur@S4A25mAB9uIdnE br feQHbRST IpRMEBA: 5 %@ﬁéesjﬁﬁhi (CBEl1p);

|ine) and 6 (MDA321 breast carcinoma c
howpwt, thetbispeeific kASBS himasvery affective Ngduaing teidrd8t in in vitro

i cal L)L i in the b
GEFEE 580 B SRR Dbl Gy e
pareERARE A linkl-NL T3 Packi6liy iwad bnigfktd %171(11: A 'i'iﬁghl%gxlélﬁ P80 cervical

were al so assayed, as shown in Figure

eell lime, wiihils foterBBin trigeasticarcipome el line MD ADB Ewpoherdffected by
t 1nducin Il death than nmurine CBE11l and 14A2

ﬁ?edﬁ‘éseai’e P nbi nati on. A conparison of the different

types ; ek - 1 .

each i}%iac(b(@n%gﬁli dg g%glt?% a p(t‘eéri:ltg g%%ér %ﬂg@%%é? géldé h;r%l%)@]éf} igur e’

UsElga cells, thedcF-Bod donstrieChrovAp il bembieopotéit at inducing cell death

CT/ USQ3/ 4/058191) is.shown in Figure 8. In
E@ﬁ]m{nln-e @Eﬁ?%@gmﬂe %Wé’oﬁg’(‘%?ﬁ]f’nt han CBEl ip.
Based Amblﬁﬂy@is&%?ﬂihtesii@&&%yﬁ@%f@@l@é/ﬁnestaha 1R SResyfd dT-BS1in

construct LT-BS1 was nore “effective at inducing’ce
BREAIA CPAPRITATrto adlentantenia veisinny S (UBE hig(@RE hipans ddsoded in PCT

. . . . . ot f oeit
ARl N B 05D 200 PG RALIREL A B T o, L1
B8Y W atucdhanérepovealk tish @RH1 Ihr ansduct i on event and/ or

alter the | ocation of one of 20 the receptors to nmake
si gnaPrifg erohe respite descuied ahewe, the bispedifie bonstmelyL BB weas more

| ifj 1 T- ; i Neli hat novel .
DB ool B SR TS Sl B Rt DRUPhy sone i
cusbinbtien. iSivobe\did erdatativAls eitlict Aekeprod waBhlefficients el tspecific

resul t froga%he nmechani sns descri bed above, i.

e.
GISERg oAt iR enow giganl ransdiesian ey e Andionplientaslogation of one of
ﬁfetr@fe?ﬂ)ré RERLKZE ﬁﬂﬁg%or& l%ﬁecftﬁz%.e Ethg:i h R]rd%%&teﬁﬁ{acy of the bispecific

potential 25 nmechani Smcould ste
bIriBfbinenmistrattiinditagytheaneweh ewdnt whs Bflutedand as such it

th 11 ic f that _h [ d
CeseniLes the CEEEE REYaTG e TBEmAa Feg N Sact
édtlld rebiGlonfhe¥thalibs Basttiba atRR! NS hsseRibly Bfnovel signal

urified LT-
gansduction complexes or altered localization of the receptors. Another potential

mechanism could stem from oligomerization/aggregation of LT-BS1 and as such it
resembles the CBE11 pentameric form that has increased efficacy (with sensitive cells)
or an oligomeric 14A2 anti-TRAIL-R2 mAb. Biochemical analysis of the purified LT-
BS1 showed that it had no detectable higher molecular weight forms both fresh from the

freezer or after 5 months at 4 C.
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Exanpl e 4: Crosslinking TNF-Receptors To denpbnstrate
t hat crosslinking between the two receptors, i.e.,

engaagi both .receptors using a receptor coupling
a&&ﬂﬂ{ﬁ%ﬁh%{@&lﬂgﬁg YNEyRe¢epsatst or - i nmunogl obul i n

I f gg [ j i receptor._ .
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wWiustong SL'HBR. or IR AJBsRR) Were effetivot blagkerhoSL TBS If ativity. Furthermore,

cly.ni.c rk). ;This _experinent indica a )
PSSR R sl BB P SRl BE 1 Brd retatively weak
cactplifyrngaidgeWiDr & Wid B8 Hadi for%Bﬁééﬁ?ﬁﬂliaﬁﬁwb\%} Ylinida? work). This
Exanpl e 5: Design and Testing of Additional TNF-Famly
RESEHSAt indicates thed sraselinkdnaivy ENGfreeepters pithregrecemteptonpling agent
agl%;q, ' i.rected the human Fnl4 receptor,
I C delk gor?eﬁlégl?%gtgg?{grﬁt o TWEAK. Anti bodi es agai nst the

human Fnl4 receptor are prepared by immnization of

11d typ i ce, or Fn 14 receptor deficient mce or
oExRmPIER: design and, Tpatisgnef Addifioma ENEd mutly Becentor Bairs
or sol ald i3 .
convertyonet Sl CG AV NIHQ PR SRRk GBI TR P it the human
Agti teeéptorT Wihiahib theareeeritatan liWEAK . himtitnatiassigainef thhlikian Fnl4
activation. In.the case of Enl.4 NFkB actjivation )
| SR BE PEPALSPYIMIRIZAoP of MK YRRBHER PREBI4 TReRipr deficient
f Big¥Eor dthes %@he@ Vil tecBRBRENEIES 1R ﬁ@idﬁgjrbeﬂl or¥luble Fn14.

e

determ ne ther an antibody is agonistic, .
ridibrédosmasiase prepatsd de ¢onventiond maethods and scraepéd for Fadld binding.

| asti . i tion of the 25 anti.bo el ease of
oot o BP0 ey 87 I BRI SR e o
AbftHer1 A ANFKB laytivaionhdegk t6teledse BOTIL-8lor ©&lek chéM&EN&Y, ¥hi@Worms a
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npmPedell bepsdscrrepinganetbad. A deteamingwhetheaeh watibasly is agonistic,

i . ' i . d [ ]
S RO S AR B 5 P4Fh or

assidydy, releasemilaychemokine yedicdtes resitod Rkivitish CAlt@hatdlely, a range of
deat h prograns. 30 Once the agonistic antibody is )
i f&B?FE‘?ffCF@ gn?ﬁiﬁlrs GgW eHable comaeradh eieasiby ponsguetsd to monitor

NFkB activation. Another alternative to determine whether an antibody activates

includes cell proliferation and cell death and caspase activation assays, commonly
employed to test for induction of death programs.

Once the agonistic antibody is identified through standard screening techniques,
the RNA encoding the Ig molecules is sequenced and recombinant forms of these mAbs
can be designed. CBE11 scFv construct is added to the C terminus of the agonistic Fnl4

mAb sequence and bispecific forms of such an anti-Fnl14-anti-LTBR combination are
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agoni stic Fnl4 mAb sequence and bispecific forns of
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(ARNT sxiceptony, eudhes tFad4 iand LITBRy thanesultant papiteips e testadoin vitro for

lines that express both receptors. Additive ot o s
SGREPEPR FreoriRes it GRBIFs DORL PR RS %ﬂg‘fﬂ%’ FrsYergistic activity are
teafitd &ind 6/ BRESS bf the BispBeitibaiithl thaTtmoR ira xenograft setting.
xenograft setting. uman tunor dat abases are scr.eened

tHurniat winwirdetabises atstscraspedtatetpraling i gachhreseptonpalngs agur with a

L

tRFAEd §bvaliarlgidd a6 tudhdri withr e asonalilk dretjnagyanc yandidates for human
candi dates for human testing. Exanple 6: Selecting

Pestiegt i al TNF- Fami |y Receptor Pairs for Tumor Therapy

15 Exi sting public gene expression databases are

queried to find those receptors that are expressed on
Epanple@| Svlectimg@Poténtis TNF-FantilycReceptor/ Bairy forFwaer Therapy

carci nonas. Tumor specific i,rs of recept.or ..

L T( 3R BHavHANRIC geae BHECSIPTARARRS2E° VR ied4p g sfos? receptors that
apu @%%sleé{ oﬁ)égfaﬁfc%ﬁﬁ‘ thoCtybt,| £81dueRl InvhiPE Breast@arcifomas. Tumor
m crova

scul atdre and hepatocytes are of | ower
pkcifictpirs Prebeptuist ¢.9. HERRyad RANKsad cheseh@nd Hase that are not

val i date the predict.iqon process., For.examl.e t
(oS omEe R CEHRRET ISR RO DI SRR gapoes ae
a%&gﬁg}}g@(ght bove. In another exanple, LT-BS 1 is

added t

cuftures of primary endothelial cells and
evi denbrvitrofssapsiaeivetd tol fustber vedidpisrihe Bredicsian eressps dipr example,

[ Y I s, Fi.rst, che in
B9 PSP combiteunlutnf CEEp{R e SIOARS! w el RESR In
Siraak icREnSRPBPIRY 1t i adBdro2RltiRE bapTaiey sndadtelibddlsand evidence
of endothelial cells involves the I nduced_disp]ay of

}aegwlgne release

vefréndathelialdistiwation indcacypasnedrinseysramayes Firgh €
agdhesj on and. traffj.cking.. E.sel i: g ang bility. Pro-
<H53,80 17 S0 B Sk s g S, pro
FAGSranabySictivationed endethelea el @yvolvectirriadwetd display of various
(1995) J.. Inflammation 46:220). It.is Li ka?é%i(t hallfi LlT-t.
Belhegion enalequlesithataremetey lgeps e pdhesipgaeddrat igking Fgelectm,
! a5k | i38dh AR by FACS analysis
S?S@% a&ﬁzbﬁﬂ%rsgé}bﬁ‘é’?%@%?%%@@%ﬁgssi on of all t_ﬁ,( ee Y
ofsed,ITos exatil€Hichsma et al. (1995) J. Inflammation 46:220). It is likely that LT-
BS1 does not efficiently activate endothelial cells. In contrast, TNF is a strong pro-
inflammatory signal and it upregulates the expression of all three of these molecules.

Gene expression analyses using chip technology is also be exploited to obtain a more

detailed picture of whether these novel bispecific antibodies have unusual and
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Gene expression anal yses using chip technology is also
be exploited to obtain a nore detailed picture of

wob@sioe2921 hese novel bispecific antibodi es havRCT/HER0HD09967

and 59 WD 2005/ 092927 PCT/ US2005/ 009967 potentially
detri nental consequences. Endothelial activation and
endothelial or hepatocyte cell death are negative
fobatitioHy detsimeByal gonseguences. i Eadethelis] ativatiom pedendothelial or

tunor - ori ent receptor. combi nati ons coupled wth

heRdi9rYs Icgff 3F§g % ‘i‘e(?ﬁtévef ) lcr%aﬁ; ced expression on

endoteliial prstiling 16 fHidd RERAL AaNbeSrientdd eneptoptorbiaations coupled
the selection process. The selections are valjdated b

witle faybrabie predicHonyfon redgeeswxpressionyn eagdothelipl cgls and hepatocytes,

A

tuB P YR abdigt asrevell ay afdotiidliahsctizatior hahgesivilassapbe

made to the invention as described in the Detail ed
Description wi thout departing fromthe spirit and

scope of the invention. provi ded herein

are merely iIIustrativgisg%gégﬁgﬂfg not be construed

as | i Ot bngrdifary billse dperrokilt teeognizcethtl roany wiriations ansl changes
set forth in the appended .cl ai ns. ! | icationg a .
pay batndrin thedReming Ad _8??@8\%%@ w&rﬁ% P;/;!‘%ﬂﬁg 3%%&8?@1086” @g?“'fgepamng
frgﬁetﬁee gé:iﬁt Ly {R6L bf @B AVREYN. 2Phd ExR808s prodidéd Herdln are merely

publ i cation or patent was speqlf[calué and . . i
{Ingirativéyatd shouhidiat bt ednstwed es limaangesthe seppeyf the invention, which
reference.. 60 VK%%P@S/OQZQZ? PCT/ US2005/ 009967 \What
E§GEF§?ﬁB3*”¥?QA_ &c¥Pfor coupling agent which

speci AiGRbliYatdfikiad@pRen@indnBasdd heteindishirdiy intdporabed by

fam |y receptors, enhances receptor signaling, and .
refetenesinfteinentiroty asfif ¢reh drdividnal publieatioptas paicBhyspespesifically and

2...The .recept or. . couplin aim1l, which
GiprubERERHR of B ot P s il For & i vt
receptor and a second binding specificity for the a
second receptor. 10 3. The receptor coupling agent of
claim2, wherein the first binding specificity is
conferred by an anti body or antigen binding fragnent
thereof. 4. The receptor coupling agent of claim3,
wherein the second binding specificity is 15
conferred by an anti body or antigen binding fragment
thereof. 5. The receptor coupling agent of claim3,
wherein the first binding specificity is conferred by
a single chain Fv fragnent.
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20 6. The receptor coupling agent of claimb5, wherein

the second binding specificity is conferred by an
w@mnioshoexdy7 or anti gen bi ndi ng fragment thereof . P@T/UT1065/009967

receptor coupling agent of claim2, wherein the first

bi ndi ng specificity is conferred by a natural |igand

for the receptor. 25 8. The receptor coupling agent of

claim 7, wherein the second binding specificity is

Wwanfiechideddy an anti body or antigen binding fragnent

thereof. 9. The receptor coupling agent of claim?7,

her e Reckhir SQGAME aAbmdinieh sReifichilg attivates at Bst two distinct TNF

conferred by a natural |igand for_ the receptor. éo. .

famely renspiors enkaneps resgptasmaling. addndvces fopestion ef jpteromeric

| east one,receptor contains a death domain. 61 WO

TSRREEIT G8BYSFCPCT/ US2005/ 009967 11. The recept or

coupling agent of claim 10, wherein the receptor is

selected from the group cansisting of TNFRL )
Fas (Drxpceptummouphng agsmaef claipn] . Winsh comppgyes aﬂ%‘g'@dlﬁ,g
%ﬁ%ﬁ £ for?a t?rgtare ot HREPLOSnCRHBIL @g%cﬁgggf fop thecd fbBhdlreceptor.

éreinh a st “one receptor Is I'n In tissue
differentiation. 13. The receptor coupling agent of

PRI RAT R R R I
E&%é}'red-lﬂ'ﬂ{ Jﬁﬁ@gﬁy ofl Brtigen bfhdadeheddehdreofl 4. The

receptor coupling agent of claiml, wherein at |east
one receptor is involved in inmune regulation. 15 15.

12 g e L’flgq? e}cgprtglgcﬁ i {lllgg gg%}% fe#] Elﬂ%fé 3 gxlyyﬁciargfn]tﬁe S&Q?Iﬁ ﬁiﬂ?lir#ghs%eciﬁcity 18

oup consistrng o

R e b tib6B? ér 238 birddiragndBBher€d®0, G TR
TACI, BAFF-R B , and RELT. 16. The receptor

coupling agent of claim1, wherein at |east one of the

ecept.ors i 20 over r o! hSadi ety i
becopt B euipt Frp HE et RSP ERE b e Hice i speliiy s
BoEe@éd Besiheephr®y frsgmdit over expressed on nor nal

liver or endothelial cells. 25 18. The receptor

coupling agent of claim2, wherein the first binding

peci fij clLLy i ' AR, Abieidthe3edREDMBAg specificity is
ELT(S e%\er%?tggaci/@%%%%gﬁﬁﬁég% [ hglﬂngelfragﬁrent P Y
theread by ADantitody e ariigenrbinbupfragmesdhercoof cl ai m 18,
wherein the anti-LT(3R antibody is
7. The receptor coupling agent of claim 2, wherein the first binding specificity is

conferred by a natural ligand for the receptor.

8. The receptor coupling agent of claim 7, wherein the second binding specificity is

conferred by an antibody or antigen binding fragment thereof.

9. The receptor coupling agent of claim 7, wherein the second binding specificity is

conferred by a natural ligand for the receptor.

10.  The receptor coupling agent of claim 1, wherein at least one receptor contains a

death domain.
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30 derived froma humani zed CBE 11 anti body. 20. The
receptor coupling agent of claim 18, wherein the

w@E ewsnekobi ndi ng specificity is conferred by anCT/US2005/009967
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anti-TRAIL-R2 anti body, or antigen binding fragnment

t hereof. 62 WD 2005/ 092927 PCT/ US2005/ 009967 21. The
receptor coupling agent of claim 20, wherein the

diti - WITEGGREDT spenlingdgentsof ofpimi Me whirebmite rheapeoriig sdected from

' ) The, Legep i ent..of
SR bRt o7 1R BR R g Bt EREY. Thrro
¢DREEP76NAWR i DRbe chain Fv fragnment of a humani zed
CBE11 anti body and the second binding specificity is
conferred by a humani zed 14A2 anti body or antigen
bndi f r ) .23. _The.receptor couplin
Joont op R AT b ARG of i, whiRf AERRY She F¥eot Rnvolved
sipassut iddfifdryntiasionconferred by at least two trinmeric
| i gand- Fc constructs and the second bi ndi ng
specificity is conferred by three antibodies. 24. The
necep ' - A ' t least .
e of ey PRy r o 1P, helIPE AL e s RBR s clccted
fioontheignoup qoatistienef I BBRERANK) RIDAREEXEDAR, fFac 4, Trd%/Trade, TAJ,
Tni ?ﬁiﬁgﬁgr coupling agent of claim1, wherein at
FEGE ~of the TNF famly receptors is normally
found in a raft environment on the cell surface. 20
26. The receptor coupling agent of claim1, wherein
ihe silfazsceptor eonplingiagemmiighdnd , whiregugieashene receptor is involved
A receptor coupling agent conprising at
Pg§§§£§g$§¥ﬁ§%ﬁ second anti bodies or antigen binding
fragments thereof, wherein each anti body binds a
gistinﬁ; TNF famly 25 receptor, thereby inducing
or mat 16 FECSPLORCOHNPIIBE saetiod cletn d Bt wherebnibe escept28is stheeted from

' chal [ [
pRERhE Lo e, b N My LTl OB TR B, g o
JACIOBAFHR,/BCeipt, and ®BIAL i ng agent of cl aim 28,
wherein the anti-LT(3R antibody is derived froma
humani zed CBE11l anti body. 30. The receptor coupling
agent TRt r&hal - i s | i :
deri ved ' fr I%Pnpgcﬁl%g H%Eélﬁl?ﬁ? ﬁfa@ léﬁ’? ?%gldﬁg %dégg%f e receptors 1s
00360 Tn RATYrUBRO05/ 009967 31. The receptor
coupl i ng agent of claim 30, wherein the anti-TRAIL-R2
antibody is derived froma humani zed 14A2 anti body. 5
B2. ATHetdestof &fufp%iﬁg abdi oPBlafn TOFRWvh@EH! &Y 128CHRI Find Rcbtors is

cel | nmenbrane ra .
not overexpressed on normal liver or endothelial cells.

18.  The receptor coupling agent of claim 2, wherein the first binding specificity is
conferred by an anti-LTp receptor (LTBR) antibody, or antigen binding fragment
thereof.

19. The receptor coupling agent of claim 18, wherein the anti-LTBR antibody is
derived from a humanized CBE11 antibody.

20.  The receptor coupling agent of claim 18, wherein the second binding specificity

is conferred by an anti-TRAIL-R2 antibody, or antigen binding fragment thereof,
62



conprising adm nistering a receptor coupling agent
conprising a first binding specificity for a rafted

wahesogeyet y receptor and a second bi ndi ng specPET/U51095/009967
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for a non rafted TNF famly receptor, wherein binding
of the receptor coupling agent |ocalizes the
non-rafted TNF receptor to a raft in the cell
menbrane. 10 33. A nmethod for enhancing receptor

nal risi{h dm nd st.erd a _r.eceptor . .
2100 HSSERCRUN: AU P e BRI et antony
tdagvet ﬁ'bmrwlﬁurﬂ'd&&efd&mAZYanﬁ%@ﬁt ors, enhances receptor

signaling and i nduces fornmation of heteroneric
receptor conplexes. 15 34. A nethod of decreasing

thynor I tSi W j lLng.t subject a ... .
28z op o e RERONE RS i i P b e ety i
abnfesad bytawinglé eliaimBy fapheftasti 4 umbGie@PCBES 1 aAMEERNGEE the
rece or.signal'ng,and i nduces_formation of )

B i &t conderrisl e lumanzgb 1440 aatitiedsl opantigen
Qﬁﬁﬁﬁéﬂggﬁaﬁqﬁﬁe onprising adm nistering to a subj ect

a receptor coupling agent which specifically

activates at |least two distinct TNF famly receptors,

hances receptor signali and, i nduces formation of _ = .
3 or dmBrrEbFE B e Reama AR . Wsrimihe et Moging pcciticty is
cbfeffed By Qf ledst tw 81 - i 8 d ifici
25 adnin?stered Pﬁﬁ?ﬁg@gggﬁ%ﬁ%ﬁﬁ%&ﬁgﬁﬁﬁ@H%;Q&¥ﬁe nf Specificity
AetaméRITask bcthegeranghodies. 35, wherein the receptor
coupling agent is admnistered in the presence of a
chenot herapeutic agent. 30 38. A receptor coupling
agent ’I\I\iblré‘dépﬁﬁ?bbl\épﬂingsag@ﬁt dreash 1 WheHis bi 185 od&bF f8 TN family
receptors and induces formation of a heteroneric
FEERISTD nebRYImly downst ingitafy eavirgnment obithei¢aligsurface.
specificity directed to a first TNF receptor and a
second binding specificity directed to a second TNF

2&cepThe red@ptooBRG/200RDT ElaRE T, WB2RABA0096He 0S8e TN family
receptor coupl in agent of claim 38, wherein the first

LHrEP LTS MarBilhatongd st svapRment oy the gell sefasg to TNF
receptors selected fromthe group consisting of: a) a
non- deat h domai n contai ning TNF receptor and a death
d6nui Ahe Secepior aduyiling agdift of eéptlowhetzin thesignahstebdathts enhanced
onai nthcont a{ ning TNF receptors; and c¢) two death
RUEHE 65FERIO ng TNF receptors. 40. The recept or
coupling agent of claim 39, wherein at |east one
bi ndi ng specificity 10 is directed to anon-death
d6mai A Igoonter euping aent earepiising sidsait ifiatt @dd wécbhd titimidées or

gllltggfeﬁr‘t)%{]&iﬁghhgnqénts thereof, wherein each antibody binds a distinct TNF family

receptor, thereby inducing formation of a heteromeric receptor complex.

28.  The receptor coupling agent of claim 27, wherein said first antibody is derived

from a anti-LTPR antibody.

29.  The receptor coupling agent of claim 28, wherein the anti-LTBR antibody is
derived from a humanized CBE11 antibody.

30.  The receptor coupling agent of claim 28, wherein the second antibody is derived
from an anti-TRAIL-R2 antibody.
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41. The receptor coupling agent of claim39, wherein

two non-death domain containing TNF receptors are
w@edosnemel’ from t he group consisting of LTBR / FCI/WS$2005/009967

LTBR 15 / RANK; Fn 14 / TAJ; LTBR / EDAR, LTBR /

XEDAR, RANK / EDAR; RANK/ XEDAR; TAJ/ EDAR; and

TAJ/ XEDAR. 42. The receptor coupling agent of claim

39, wherein the non-death domain containing TNF

ec and the eat h
-Jfls se kéet:“tﬁé?l’ PGP %ag g gﬂ 11%&2’3%1}26#3 | ngﬁfﬂ?ﬁ%‘éﬁ%ﬁéﬁnhbody ®
cié%ls&ﬁ%in a hilBRhized RS af®®odl TBR / p75NGF- R, Fnl4 /

5NG-- R, and p75NG--R / TAJ. 65

32. A method for localizing a TNF family receptor to a cell membrane raft
comprising administering a receptor coupling agent comprising a first binding
specificity for a rafted TNF family receptor and a second binding specificity for a non-
rafted TNF family receptor, wherein binding of the receptor coupling agent localizes the

non-rafted TNF receptor to a raft in the cell membrane.

33. A method for enhancing receptor signaling comprising administering a receptor
coupling agent which specifically activates at least two distinct TNF family receptors,

enhances receptor signaling and induces formation of heteromeric receptor complexes.

34. A method of decreasing tumor volume comprising administering to a subject a
receptor coupling agent which specifically activates at least two distinct TNF family
receptors, enhances receptor signaling and induces formation of heteromeric receptor

complexes.

35. A method of treating cancer comprising administering to a subject a receptor
coupling agent which specifically activates at least two distinct TNF family receptors,

enhances receptor signaling and induces formation of heteromeric receptor complexes.

36.  The method of claim 34 or 35, wherein the receptor coupling agent is

administered in the presence of IFNy.

37.  The method of claim 34 or 35, wherein the receptor coupling agent is

administered in the presence of a chemotherapeutic agent.

38. A receptor coupling agent which activates at least two distinct TNF
family receptors and induces formation of a heteromeric receptor complex comprising a
first binding specificity directed to a first TNF receptor and a second binding specificity

directed to a second TNF receptor.
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39.  The receptor coupling agent of claim 38, wherein the first and second binding
specificities are directed to TNF receptors selected from the group consisting of:
a) a non-death domain containing TNF receptor and a death domain
containing TNF receptor;
b) two non-death domain containing TNF receptors; and

c) two death domain containing TNF receptors.

40.  The receptor coupling agent of claim 39, wherein at least one binding specificity
is directed to a non-death domain containing TNF receptor associated with tissue

differentiation.

41.  The receptor coupling agent of claim 39, wherein two non-death domain
containing TNF receptors are selected from the group consisting of LTBR / Fnl4; LTBR
/RANK; Fnl4 / TAJ; LTBR /EDAR; LTBR / XEDAR; RANK /EDAR;
RANK/XEDAR; TAJ/EDAR; and TAJ/XEDAR.

42, The receptor coupling agent of claim 39, wherein the non-death domain
containing TNF receptor and the death domain containing TNF receptor is selected from
the group consisting of LTBR / TRAIL-R1; LTBR / TRAIL-R2; LTBR /p75NGF-R;
Fnl4 / p75NGF-R; and p75NGF-R / TAJ.
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