METHODS OF USI NG DEATH RECEPTOR LI GANDS AND CD20 ANTI BODI ES RELATED

APPLI CATIONS 5 This application clainms priority under Section 119(e) to
provi si onal application nunber 60/607,909 filed Septenber 8, 2004 and to
provi sional application nunber 60/666,553 filed March 30, 2005. FIELD OF
THE | NVENTI ON 10 The present invention relates to nethods of using death
receptor |igands and CD20 anti bodies. Mre particularly, the invention
relates to nmethods of using Apo-2 ligand/ TRAIL or death receptor

anti bodies in cembpalolOfie tRafeDREAcERbbd BOGHNSS AND d¢r20adNTYBOTIeNS

pat hol ogi cal di sorders, such as cancer and i mmune rel ated di seases. 15
BACKGROUND OF THE | NVENTI ON Various |i ands and receptors belonging to the
tumor necrosis factor (TNF) sdﬁ@ﬁﬂ@#‘ ~heen identified in the art.
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Induction of various cellular responses mediated by such TNF family

ligands is typically initiated by their binding to specific cell receptors.
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caspases, or enzynes that carry out the cell death or apoptosis pathway
(Sal vesen et al., Cell, 91:443-446 (1997). Included anong the nenbers of 5
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of multiple cysteine-rich dowains (CRDs), starting from the NH;-terminus.
The ligand réferred to as Apo-2L or TRAIL was identified several

35 vyears ago as a member of the TNF family of cytokines. (see, e.g., Wiley et
al,, Immunity, 3:673-682 ({1995); Pitti et al., J. Biol. Chem., 271:12697-~
12690 (1996); WO 97/01633; WO 57/25428; US Patent 5,763,223 igsued June 9,
1998; US Patent 6,284,236 issued September 4, 2001). The full-length
native sequence human Apo2L/TRAIL polypeptide is a 281 amino acid leng,

40 Type II transmembrane protein. Some cells can produce a natural soluble
form of the polypeptide, through enzymatic cleavage of the polypeptide’s
extracellular region (Mariani et al., J. Cell. Biel., 137:221-229 (1997)).
Crystallographic studies of soluble forms o©of Apo2L/TRAIL reveal a
homotrimeric structure similar to the structures of TINF and other related

45 proteins (Hymowitz et al., Molec. Cell, 4:563~571 (1999); Cha et al.,
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| munity, 11:253-261 (1999); Mongkol sapaya et al., Nature Structural

Bi ol ogy, 6:1048 (1999); Hynowitz et al., Biochem stry, 39:633-644 (2000)).
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many types of cancer cells, most normal human cell types appear to be
resistant to apoptosis induction by certain recombinant formg of
Apo2L/TRAIL (Ashkenazl et al., supra; Walzcak et al., supra). Jo et al.
35 has reported that a polyhistidine-tagged soluble form of Apo2L/TRAIL
induced apoptosis in vitre in normal isolated human, but not non-human,
hepatocytes (Jo et al., Nature Med., 6:564-567 (2000); see also, Nagata,
Nature Med., 6:502-503 (2000)). It is believed that certain reccombinant
Apo2L/TRAIL preparations way vary in terms of biochemical properties and
40 biological activities on diseased versus normal cells, depending, for
example, on the presence or absence of a tag molecule, zinc content, and %
trimer content (See, Lawrence et al., Nature Med., Letter to the Editor,
7:383-385 (2001); Qin et al., Nature Med., Letter to the Editor, 7:385-386
(2001})) .



3 Apo2L/ TRAIL has been found to bind at least five different receptors. At
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(1997); and W}QKOlﬁggﬁyabﬂding, both DR4 and DR can trigger apoptosis

independently by recruiting and activating the apoptosis initiator,

cagpase-8, through the death-domain-containing adaptor molecule referred to

as FADD/Mortl [Kischkel et al., Immunity, 12:611-620 (2000); Sprick et al.,

35 Immunity, 12:599-609 (2000); Bodmer et al., WNature Cell Biol., 2:241-243
{2000)1].

Apo2L/TRAIL has been reported to also bind those receptors referred

to as DcR1l, DcR2 and OPG, which believed tp function as inhibitors, rather

than transducers of signaling (see., e.g., DCRLl (also referred to as TRID,
40 LIT or TRAIL-R3) [Pan et al., Science, 276:111-113 (1997); Sheridan et al.,
Science, 277:818-821 (1997); McFarlane et al., J. Biol. Chem., 272:25417-
25420 (1997); schneider et al., FEBS Letters, 416:329-334 (1997); Degli-
Espesti et al., J. Exp. Med., 186:1165-1170 (1997); and Mongkolsapaya et
al., J. Tmmunol., 160:3-6 (1998); DCR2 (also called TRUNDD or TRAIL-R4)

45 [Marsters et al., Curr. Bieol., 7:1003-1006 {1997); Pan et al., FEBS
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al., J. Immunol., 160:3-6 (1998); DCR2 (al so called TRUNDD or TRAIL-R4) 45
[Marsters et al., Curr. Biol., 7:1003-1006 (1997); Pan et al., FEES 4
Letters, 424:41-45 (1998); Degli-Esposti et al., Inmunity, 7:813-820
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an early step(s) 'in the activation proceas for cell c¢ycle initiation and

differentiation (Tedder et al., supra) and possibly functions as a calcium
ion channel (Tedder et al. J. Cell. Biochem. 14D:195 (1950)). Given the

35 expression of CD20 in B c¢ell lymphomas, this antigen may serve as a
candidate for “targeting” of such lymphomas.

The rituximab (RITUXAN®) antibody is a genetically engineered
chimeric murine/human wmonoclonal antibody directed against the CbD2o
antigen. Rituximab is the antibody called “C2B8" in US Patent No. 5,736,137

40 issued April 7, 1998 (Anderson et al.). RITUXAN® is indicated for the
treatment of patients with relapsed or refractory low-grade or follicular,
CD20 positive, B cell non-Hodgkin’s lymphoma. In vitro mechanism of action
studies have demonstrated that RITUXAN® binds human complement and lyses
lymphoid B cell 1lines through complement-dependent c¢ytotoxicity (CDC)

5



CD20 positive, B cell non-Hodgkin's |ynphoma. in vitro nmechani smof action
studi es have denonstrated that RI TUXAN(r) binds human conpl enent and | yses
| ynphoid B cell lines through conpl ement -dependent cytotoxicity (CDC) 5
(Reif et al. Blood 83(2):435-445 (1994); Cragg and Marlin, Blood, 103:
2738-2743 (2004). Additionally, it has significant activity in assays for
ant i body- dependent cell-nediated cytotoxicity (ADCC). Morre recently,
Rl TUXAN( r ) (RS Heerd - sRowd 183 (Haves-ans i (1pol i fenad | el efskbot, s sileod, r nbsated 5
t hymi di ne Z7eecrpor @bbon as&aysnAdg, ti@ haslueenAREMOSLSi VALY Gl la¥saythil.e
ot her ant iantIL3y andeddR0 211 Ref£54 dQ 0L (VR ONGY &t al Bl 0od oy,
B8(1 0):63%a 9§6)). b%ggeg}%%nb%vgg’n RFT_LJXA s %nd certain _chemﬁ_ e’Fapl es
and toxins has al SO been opserved SR p &P TRR AT AT 1T h FAPETTC UlRar "I RRTTXAN( 1)
sensi t i'ze$PEFIGRT VISR TN c et LgnpRdifE cepPPtosimedinegtihe whyteot oxi C
10 ef f ect Sthdr dextdroisci snd CODR, MRiBGliedi pht heri a(M=0xbey add r=iici m16&enm dem
et al. Cancen:Chvanpidrernpy simBag sphacnbeetki®ahsa 1-8dinl ChentBRedah927) ) -
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erein. b venti.on e ods of treating cancer,
conpri si n%f%% %Fn%lgadﬁ er%rmgﬂllﬁcggetsb 3%§g+#gctﬁﬁn€}eowar%unclyn%r?oqgfbsoz RA'L and
CD20 anti Body. Opt i ORhAIS Yy SOFHE™ NS Calt-dediatedxprrcadr®o &Atef tlective
amount!® of BHst #7 RcBpts &etblody, such as an agoni st DR4 anti body or 25
agoni st DRS anti body, and CD20 anti body. Optionally, the anount of

Apo2L/ TRAIL or death receptor gyhA0sky g d i 0@nti bodi es enployed in the
nmet hods are effective to achi éve synergy tnerapeutically, e.g., their

conmbi ned anti-cancer effect is greater than the anti-cancer effect achieved
when the Apo2l°FRAISL 6% usivg WG@%&@%&P@%#&BWM Susli 99 dwat? \iganddTRATAgl e 30
t her ap@ut Pelvagrtrities Phedqnsh hrgsphreryamibaiiksi Rrngi ¢h20 wsebaiies Mmrei movidd
wher ei n t herefpo 2 [BhiéAMkntGr of eteh ifieEe pinO R naltidk btyo@n bsCORQ ey ihad, ar e
el o T oa s Ll T e B e e Sy Al 850 220 bod
are | ymhgih:gm?é\ﬁbsjﬁ%%%?ﬁ%y’er&g%d{% ment s eg ° the ?’ﬁp\?gﬁtg%/tgn P Nt e et hodg
of treating an ~I nfiire- FeTRE ¥ WCivse, St Omefi SPnGIAtt nPEt 1tiieP ¥ o &
manmal® an*®Pdct PRre antibriyr ¢pd AGBRL/ FRAPedvand GBZOnalIYi body . @it owal |y,
an ef f ect }RPELAIRBIINtor @fatferddepta@c eptidbpdanhi body, argusdiias anlaganistthbDR4
anti body withafpons:et ddR&ctiaat itbodynicadd sERRGy aRhéhQdyril-818dMNL St efgd.to the
mammel . Qcbal ki -bReA QaBURL HeahROALTRA LnlldealN FREERLO. ! i body
and CD20 Anb! badigs, fRloXed.I LIS, MRIN00S, BLe SSElLYE, |0 achi e
syner gy tﬁt}l%ragg)%gté cal [V, .., PRErT SontiRed =af P R T &5t PngtEne
i mrunes r e af Cf :i.seaggg is e~ methods may en.tall in witro use or in wvivo use
wherein the Apo2L/TRAIL or death receptor antibody and D20 antibody are
administered to a mammal (patient}. Optionally, in the methods, the cancer
c¢ells treated with ApoaL/TRAIL or death receptor antibody and (D20 antibedy
are lymphoma cells.
35 Further embodiments of the invention include methods of treating an
immune-related disease, comprising administering to a mammal an effective
amount of Apo2L/TRAIL and CD20 antibody. Opticnally, an effective amount
of death receptor antibedy, such as an agonist DR4 antibody or agonist DRS
antibody, and CD20 antibody is administered to the mammal. Optionally, the
40 amount of Apo2L/TRAIL or death receptor antibody and CD20 antibodiesg
employed in the methods are effective to achieve synergy therapeutically,
€.dg., their combined effect in treating the immune-related disease is
greater than the effect achieved when the Apo2L/TRAIL or antibodies are
employed individually as a single therapeutic agent. Optionally, in the
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greater than the effect achieved when the Apo2L/ TRAIL or antibodies are
enpl oyed individually as a single therapeutic agent. Optionally, in the 6
nmet hods, the immune-rel ated disease is rheumatoid arthritis or multiple
sclerosis. Methods of the invention include nmethods of treating a disorder
ina mmal, such as an imune-rel ated di sease or cancer, conprising steps
of 5 obtaining tissue or a cell sanple fromthe nmammal, exam ning the

ti ssue or wehbds.f dheeiprossiedatet dCPXEe DR4rhewrdrwd BRET i Pporltiple
determ ni ngeizadds.ti ssue or cell sanple expresses said one or nore

receptors, adml\ﬂaitﬁt;c%r bPGhedthehi 861 i N8 1AM oaef c ARSEAYIARAL laifbradeain a
receptor anti bpdy, apd, CD20 mu@lg' L gyea; %ﬁeaggg g@r@mer,msmaagpaz lDedC s

met hods_for. exam ni ng expre nor e gce tors nmay be
conduct &d PHEANEr FEEYS oF és%eah]/ E?“%’F?raftrgm ‘ihﬁc‘ﬁfﬁ‘f’lhg eﬁ%’%‘éﬂ’/ng §&t eCEFAY FR

expr essi oncelid Termenprste 5o e At r PRéas SRGAST Bt GRAI YRR F?Férﬂ’é’tlﬁ%d%alaf t he
i nventi on €onRpPsieecein sadghiet egprebees adid rinst er imoge areceptfoget | adeizimyeringof
Apo2L/ TRAI Ly, ag¥gket:vdeahdunt €68 Phizr/Farantd hadyn anckeplR0 anindagdyna cpzo

admi ni st er Lg,CheypificE %ﬁ#ﬁéf C AQEBLLS) 1,0 %ne AR A LAGHANY LOn38itn

mammal . More e I nvention are | I Iysat rated by, wa;éfogss%xarrpl e
in the'f ol Povifig kI st 250“:11 “&%‘ifﬁo‘aa of °t FERLTRG CAncer cell s, o
conpri si ngfeWpbyi ng HREAREINEan 2GaMEer CcETESLIRG a é‘g'ﬁ%rgl SYR*ESEPect | S
anount of ApoftliFRAbenigsol\gpemts.de and CD20 anti body. 2. The net hod of
cl ai m 1 wher ei nogtadth18p0 Unk TRMHoapoby pafet iideen?borc Orgppiises & atiiatindsol- 281
of Fig. 1 (SEQLNT Ih Urrdediba0oRAhe Obs Yadorafiatt heh@Qh. sdatnlThecapidsod of
claim 1, gh%g s 2a A)B%L/&Jg%lag%pomﬁgg 5, IR LGNl df L1281

of Fig. clarml whierein Said cancer
cel|'s are BXo5¥d TEra&ata CYNEPBTE i ¢ effective amount of Apo2l/ TRAIL

pol ypepti de andiegeperboginerbodyf ithe vinyentigs ge ThieskerHo do g & FrA Rifer ei n
sai d cancein cet Ielhmeng ywaphera cells. 6. The nmethod of claim 1 further
conpri sing exposing the cancer cells to one or nore growth inhibitory

agent s, 40 7. TPEA%EEQQOQ“HQM ?Jant:ég fcl;'ﬂ C&HYEHs’ihQ &Qi%z@gm%lﬁgncel I's

to ra'l ation. cancer cefﬁ synerqis c ef% ctd ve amou éjA
pol ypeptide is “8XPT E85Ed"T A HFEROTDI NART. host "cal | “sefect &

group consi st i3gyRsPridcpest CBRY 224 ¥R8Y- cel | and E. coI i

romthe

2. The method of claim 1 wherein said Apo2L/TRATL polypeptide
25 comprises amino acids 1-281 of Fig. 1 (SEQ ID NO:1) or a fragment or

variant thereof.

3. The method of claim 1 wherein said Apo2L/TRAIL polypeptide
comprises amino acids 114-281 of Fig. 1 (SEQ ID NO:1).

30
4. The method of claim 1 wherein said cancer cells are exposed to
said synergistic effective amount of Apo2L/TRAIL polypeptide and CD20

antibody in vivo.

35 5. The method of claim 1 wherein said cancer celles are lymphoma

cells.

6. The method of claim 1 further comprising exposing the cancer cells
to one or more growth inhibitory agents.

7. The method of claim 1 further comprising exposing the cells to
radiation.



5 9. The nethod of claim1l wherein said Apo2L/ TRAIL pol ypeptide is |inked
to a pol yethyl ene glycol nolecule. 10. The nethod of claiml wherein said
CD20 anti body is a nonoclonal antibody. 10 11. The nmethod of claim 10
wherein said CD20 antibody is the antibody Rituxinmb. 12. A nethod of
treating an i mmune rel ated di sease, conprising 15 admnistering to a
manmmal a synergistic effective anount of Apo2L/ TRAIL pol ypepti de and CD20
anti body. 13. Phe™ifersibad of €laarm ¥Rexghersait 20a3ld TRIFG2PIITRAMIdp dlsy pept i de
conpri ses am nexavisded in28leafmbMagt Host SEEQL |21MDed) fxom woef gagpent or 20

variant thereofeondideinthes EEROdeOf, flakNaL2 JMaes eichrsai d Apo2l/ TRAIL
pol ypeptide conprises amno acids 114-281 of Fig. 1 (SEQID NG 1). 25 15.

The method of claim 12 wherein said Apo2L/ TRAIL po}lzg/ eptide is expressed
in a reconbi narmt HEsTETERT 1°F SR tle P9 ed M PR AFPBUP Igo%vgf%@eaﬁ a CHO
cell, yeast cel'RnkgddteEa rdlvethyiene Theeoheohowhlef claim 12 wherein said
Apo2L/ TRAI L pol ypeptide is 30 linked to a polyethylene glycol nolecule.

17. The net hod 10f fhkahdtnd@ othelfhny SAkdeinMBie chR) ahedol} Si€AS endnScional
rheumat oi d arthpifj.g,or nmultiple sclerosis. 35 1B. The nethod of claim 12

wherein sai d CD20 ant i body is a nonoclonal antibody. 19. The net hod of
claim 18 wherein said CD20 antibody is the antibody Rituximb. 40 20: The
met hod of cl ai Mt1 BF 1ot ef e5131% JiodviFe 21 STRAICE2H GRYARPY | ide then ptt DX
anti body are adatwiisatered sequentially. 21. The nethod of claim1 or 12
wherein said Apo2L/ TRAIL polypeptide 8 and CD20 anti body are adm ni stered

concurr _ent l y. lBRlAEEeQE@ggl B:‘Llamg% E%M%d@séﬁgykgm Asﬁﬂpws_ the

nucl eofsi de squg&&qspefrigurggn o-r2L | i andigtDMeffgsggel D NG 20; and its
derived amino acid sequence { SEQT D KO TP - Fhe “*RF"*at" Aot i de position
447 is used toAF‘??d‘i/E%fﬁé RN RGLT 6L (B2 DABEREY be a "T" or "G'. Figures
2A and 2B show t he nucl eoti de sequence of a cDNA (SEQ ID NO 4) 10 for full
| engt h human DRA. ghel niet'soddef icleth amiwdersiai shigequwentmaISEQLdprdNG@e3). The

respective nuckefise amithoa4di89 126 ofeYeNCesed 85 MWLy DREr&frRn@ls0
reportgd in Pap,gt,ndlireragel €nce, 276:111 (1997). Figure 3A shows the 411
am no acid sequence of human DR5 (SEQ ID NO 5) as published in WO 98/51793

on Novenber 19, 1998. A transcriptional splice 15 variant of human DRS is
known in the arf: TFRMECENE50L SLA T 13 APPERIR WHEJWERL/TRAIL polypeptide

comprises amino acids 114-281 of Fig. 1 (SEQ ID NO:1).

25 15. The method of claim 12 wherein said Apo2L/TRAIL polypeptide is
expreased in a recombinant hosgt cell selected from the group

consigting of a CHO cell, yeast cell and E. coli.

16. The method of claim 12 wherein said Apo2L/TRAIL polypeptide is
30 linked to a polyethylene glycol molecule.

17. The method of c¢laim 12 wherein said immune related disease is
rheumatoid arthritis or multiple sclerosis,

35 l8. The method of c¢laim 12 wherein said (D20 antibody is a monoclonal
antibody.

19. The method of claim 18 wherein said CD20 antibody is the antibody
Rituximab.
40

20. The method of claim 1 or 12 wherein said Apo2L/TRAIL polypeptide
and CD20 antibody are administered sequentially.

21. The method of claim 1 or 12 wherein said Apo2L/TRAIL polypeptide
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the 440 am no acid sequence of human DR5 (SEQ ID NG 6) shown in Figures 3B
and 3C as published in WD 98/35986 on August 20, 1998. Figure 4 illustrates
t he expression of Apo2L/ TRAIL receptors in B |ynphona cell lines. 20
Figure 5 illustrates expression of CD20 in B |ynphoma cell lines. Figure 6
shows the effects of Apo2L/ TRAIL, RI TUXAN(r), or conbination treatnent on
the gromh of pre-established subcutaneous BJAB | ynphoma tunor xenografts
in SCID mce. ErguiPec Ansiods draradnenistesad tencormreanhty ef f ects of Apo2L/ TRAI L,
25 RITUXAN(r), or conbination treatment of Apo2L/ TRAIL and RI TUXAN(r) on
the growth of pre-established subcutaneous BJAB Iyrrphoma tunor xenografts
in SCID mce. Figure 8 sh e _,Iel%ks 0 5AIL Rl TUXAN(r), or
conbi n%tl on treatnent of ' on caspase processing
in pre-’ 30 estdbTFENSY FHE uteh S8teoBIEB sSPPROME RS AReTfodriaftds agFdwn i n
SCI D mi ce. (SPR gidr 80 ) s hehdte hterdfdde eninoohcBREe@pors SISEC MNNPBOdy, The "N~

Rl TUXAN( T )at srclectciabi prattion 447eas @B taNiddieaqy exd huefecpi®- Bsdahky Shed
subcut aneous BIAB . | ynphona tunor xenografts in SCID mce. Figure 10 shows

the effects of sOR3.GQNLA! LE AL DOy, BLILIANEL,, oL . 35.090Bl nation
ube

treatnpnt 4 o?rofcilipase processing in pre-es
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expr essi oﬁhﬁfreéml‘aﬁdmﬁ\b%?zmel’ RAE | amine ceqitdo peauencedHEor diuinar iDR@SareFiagsw e 12
shows t he repdmsed Snofan/go2l/, TRAlehce,  Retauximmdigs7dr conbi nati on 40 treat nent
on the growt h eigupkeaesicubl irghed swleUiRRECUSRAMNDS LRAL bAHTERS )fg%gg)af ts

SCI D mg 5 h f 2L/ T
in a6 Cou kB Cicl o SHY U &%H&%LLS 9l 4382 E*él& et 1 TRl o OF

conbi nat i the reetalls
Iyrrphgﬁrra Q’)%relr?%grang % "D M (‘3% 1rJ9 %%Fe 1i‘lfI'?Rasfﬁlé‘f"’es"af’rﬁé‘teiﬂ?cé’é‘fss and

mechani sme™of* efrflnﬂlarcl"finﬁeqﬁ?“eA%ZE R @Fe 1R M6 nelyver it Sreiaeat %on
t r eat ment SUSFCBFABRIésled, g IA8é35P86 Thowsustheoefifect s of Apo2L/ TRAI L,
Ri tuxi mab, or eywbénat iomstidteat teNtexpresshen Wrowbb210rRABaAMSditots NS &
xenogr af t SytghoRClcP11M1¢£e5.5 Figure 16 shows the effects of Apo2L/ TRAIL,

Ri t uxigab, or ' at ment .on AB- Luc -t unor rafts in
SCl D mi ce. DET? E%)%%%%Fﬁ#l B REA L sr e ges et S 8% ) e
ot herwi se definet. . al I%P& ffeoftiert? HofBIAMRIMEnRIGPIEY % wrbimRFton
t er mi nol o§YCATSERF RBridienIzavEh i9ft etrtettabdithad csubhetanecusi RS Lowirmn [cymor
under st oodetppretigsen 6FIxkid¢d. in the art to which this invention pertains.
| n sone cases, Figeees 7Wi dnbwe OFiRALY wBEQEST @ad JRBAREEgSsale gebinedrder ein
L or. clzgarl hym@mﬁ# O orf ﬁ:romlﬁjﬁqy?{ ef-RLERGE, loenﬂpm?ntﬁﬁ' Ush Oﬁmﬂ?ﬁmﬂé &PC&e
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Figure 8 shows the effects of Apo2L/TRAIL, RITUXAN®, or combination
treatment of Apo2L/TRAIL and RITUXAN® on caspase processing in pre-
30 established subcutaneocus BJAB lymphoma tumor xenografts grown in SCID mice.
Figure 9 shows the effects of DR5 agonistic antibody, RITUXAN®, or
combination treatment on the growth of pre-established subcutaneous BJAB
lymphoma tumor xenografte in SCID mice.
Figure 10 shows the effects of DR5 agonistic antibody, RITUXAN®, or
35 combination treatment on caspase processing in pre-established subcutaneocus
BJAB lymphoma tumor xenografts grown in SCID mice.
Figure 11 illustrates the expression of CD20 and Apo2L/TRAIL
receptors in NHL cell lines.
Figure 12 shows the effects of Apo2L/TRAIL, Rituximab, or combination
40 treatment on the growth of pre-established subcutaneous Ramos RALl tumor
xenografts in SCID mice.
Figure 13 shows the effects of ApoZL/TRAIL, Rituximab, or combinaticn
treatment on the growth of pre-established DOHH-2 follicullar lymphoma
xenografts in SCID mice,




t echni ques and procedures described or referenced herein are generally well
under st ood and comonly enpl oyed using conventi onal nethodol ogy by those
skilled in the art, such as, for exanple, the widely utilized nolecul ar 20
cl oni ng net hodol ogi es described in Sanbrook et al., Ml ecular Coning: A
Laboratory Manual 2nd. edition (1989) Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, N Y. As appropriate, procedures involving the use of
comercial |y avdbhabhe kit rarm rleaghincss ané ngeheviand pf ceelt ikdlogt PY n

accor danceapabt, frrAah Wha G thi:e haXl @k | fediRrodn € pdamand/ a@f 2pes ageliser s unl ess 25
ot herwi se not e%gﬁef Q% &nbiie R REE0l o B! ngﬁ%/Tﬂﬁ&LsRaf\guHe@so; hersfat:ar e
descri bed, ﬁe e unq:elr sft 9 d that tl hi S loave ttsllglnSb% pot. limted to
the parti c‘iﬁ%?men cfnhoaeolgrow 6ol 5 F &8 T°1°Ph péci es or
genera,’ const r fégsse 1%1@&°Y“eé@%ﬁtf§e°&és%fr PpR2g/ "éi*su%uc?ht‘iﬁﬁ?ab'o?r fBﬂ?%%tl%ry

it is al sotdestiret 3 tivd @7&R-00d tihedt x¢dperapnim8FByPiassed herein is for the
pur pose of describing particular enbodinents only, and is not intended to

limt the scope of the present invention which will be limted only by the
appended clains. It nﬂ’ﬁﬁp?%gggﬁﬁ%&@gﬁ TQE plﬁg‘gm 6 b SR N the appended
clainms, the 35 singufrar—torms e TTICI ude

referefls unl edBltdfe CEBHTIERL dE’F’é‘éﬂ ya]d1 ctteéf‘%s"%t AET Wi &2 AP F ﬁ‘%l P8 ons
ment i oned $rdeeiifiar ceiwookqeyr avedl heredinapy irtendednte Pﬁfedl'fé”él dsaningg
descri be t&amsiyhafSranshdoby MeHoee | o kil ieotie it otp wihtdh while hinvhetion

publicati Ot fs . Cited. soRubLiLal | efSsCivtied AdmbeneinadfRosd tant s tdrei r
di scl osur ede%gl Loy hgpeltnh%prf Eurggy %ﬁﬁ/eoroéozt I;ﬁ dyp[.g%egﬁceapmd cad llgghusll\g{ Rieng

entitl &Y t%‘can?eefdﬁft€°Pﬁé‘eﬁﬁH1 sﬁ%ﬁ 2oR¥ BSeFPPTUE B BRTUTEST I er ppr| ority
date or pridrtapatel cHIfereReR IFGRT "PBFt’rPelge%Ef’Fél%éttuﬁﬁ?rStB‘iPollf‘c‘é‘ﬁ Gt dat™®8” may
be dif f er erdchhiwes tdrdseroshdwns alrderidgdiarerefrdepeddesrein 48e\qenpfdldatvedh. 10
Def i ni ti onsndeddfiRol €4 coMfly bripgapdl’ usid) CoRtentiowdp0BEERodd ARe 2kl TRAIE"

" Apo- 2 |'gé{1§iié|§ﬁ%h|—" n@ngkt, TRAL asar forlS@ehdiel eilk hadLkChangead! wikoulzef er
to a poélx,gggzgn%@hédeggﬁ@gedews@ncé;ed ¢! HSSAT00,ACT dof & dlen ol 281,

i ncl usi ve i ncl usi ve, | dugs 91- 281,

i ncl usi ve, “oPEECEY AL 289: § ﬁE’rO&S|UV9§9) rcé’grlid‘“{’f’één%@aﬁﬁ L?lhorflu%l S

resi dues 1GR198Spring et vE. Yor Meeaprigesiate Q@rocqdiet drvelvied tthlﬁie“ﬁéfrn"’ﬁo

aci d sequenmeeshielwty avaikirger ¢ids @ast wehfersis brol ogiecallyy @ctiade dukagrent s,
del et i onal accbfudnds € td dr0 NdnusQEu sl Slek ikl @BocYBd | @Al Sr Oparbhiecsabovsiess
sequenges. ,hn..ane noeggodi rrent t he poI ypepti de sequence conprises residues

114-281 of Figuyre 1. Op p&eSéesn o X%é fkg% %ggpl};fge gyoe:nggicagg%{r ibSES 3 8

resi dues 92-281°07 ° resi xpegtl
may be encttdd@ By 1HHerstiafi{hat nE}'E'ISeE)’i“feé‘el%‘e Beffte 14

Opt i onal | ymethbdolegigorprakricehs 18ebhcddes raesmﬁtiuépﬁleil‘gf (qapgm ecT}Eti‘(ﬁﬁFsbe
"CCT" or "#&@Greaddats ofakkihedt A€ such may, of course, vary. It is also to be

30 understood that the terminclogy used herein is £for the purpose of
describing particular embodimente only, and is not intended to limit the
scope of the present invention which will be limited only by the appended
¢lains.

It must be noted that as used herein and in the appended claims, the

35 singular forms "a", "and", and "the" include plural referents unless the
context clearly dictates otherwise.

All publications menticned herein are incorporated herein by
reference to disclose and describe the methods and/or materials in
connection with which the publications are cited. Publications cited

40 herein are cited for their disclosure prior to the filing date of the
present application. Nothing here is to be construed as an admiseion that
the inventors are not entitled to antedate the publications by virtue of an
earlier priority date or prior date of invenmtion. Further the actual
publication dates may be different from those shown and require independent

45 verification.
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fragnents or variants are biologically active and have at |east about 80%
am no acid sequence identity, nore preferably at |east about 90% sequence
identity, and even nore preferably, at |east 95% 96% 97% 98% or 99%
sequence identity with any one of the above sequences. The definition 20
enconpasses substitutional variants of Apo-2 ligand in which at |east one
of its native am no acids are substituted by another am no acid such as an
al ani ne resi due. Optional substitutional variants include one or nore of

t he resi due sulpgfigittemens. Optional variants nay conprise an am no acid

sequence which qdif f@ms fEQMmt Ijggaglatl v&p§%uenc§,d§90 20 2LL B3R ROl Y &%téde 25

sequence of; | owm m no_ acl
subst i tut |Olo gk g%ﬁﬁe re5|{il‘&ﬁ oSl t| oggsﬁefeﬁnFmtlffgLTge?g C-° SIYFE, *®131C
R170C; K17AC o SPRETSIEPTISPES SRS JBoRHED AR 8815 TREtdee LaTARdncincApTYe,
| i gand i solat¥d £rdweire.  ABBRiPUes FAmPls otrcdesior, presparesd 9byeel eclowbusiant  or
synt het i ¢ meeidvedssi-Pae, Apolldsivieganckiafied h@-201venhtBiRivd)CliddoReb hes 3Q1,
pol ypept i desiusier redrédaass Apgs |1£<91%Q€‘ve0r og%lel—amrécggﬁlege. MD9/.01633

publ i shed 1‘J]anﬂ Yo 16 97, 1/ 2 bl shed July W99/ 36535
%ﬁ bgja% VV\B%?/%L@/ b?%% %’heiilf% anuar?lgmﬁhtszoo sle Wﬁ?ﬁ§‘09755

publ i SE) ]% a,l

publ i s bruary 7° 26‘65 1956 § 1‘7‘4'3"1‘%91"’ puBFi &¥E PREERERS- 147 2000.
The terns eé"?%dlﬂ‘?étd the r%“f‘-é?e%é%r-“&ml%ﬁcﬁ OB ¥ag s ofeaifues\gd4 261 ghndiowke ch 35
i ncl ude nonone?eticiatdy, thd rEmlypépsidaeseqoendai glotptilskgonesidher nm-081 t &e

pol ypept i desiddkel siuzdebE NGgGfe AN Mbe AGod2r @6118dpsidesl @k B chdel ByhendPO-
2L, SEeqUenGe:ivssRudilt: PNhERLAG AEGH dh rbggﬁl% il 9565%1&1.-,119}9' QRS &99&%&&9' ly

st at ed;sot e i n fers aspartic
acid resi %Eiéé(&;? reo{?"rmi oﬁr%%j% q%‘?uf %28 ﬂlg'ence cg[rgow degGﬁ '@’tﬁnéf EICF The

term " Apo- 2 meménc?rs?-f‘?rel@f‘\“?n?Wa?’l%ﬁ?"ca GEETehERkBAvS eftet@istoabayt Afo- 2

| i gand polaf}‘b‘é’ptaf’ﬂ% SFATEITe| Herbdes oere orefspridyant nkeaati abonut i eemiente  a
nati ve Apddentitparmgdsepremoes anéthadlselaectéase bsndigsg, ad#fii, nbéy, Ger ssei t her
the DRA reegphoe Dfentity GIRBh I 8GERLOT of | theORBowITRRAIIREL, tHE %e@uauérj gand
vari anb h%ﬁccﬁlp§ﬂegcgﬁﬁé@nmt gﬁﬁgvé‘;;ahgg ¥ I\Qc[ 2t 5)19&1%411{ %rg?&f QL 9 st oxil'e

i ncl udes g@e t% I;rg a‘?‘m ac gs are su%stlzj:[ utl OQS % d POS! ns 189
191, 193, 19 99, 201 or 209 B 4 Wat TVE-ABEL i ag“a?ﬁlbe athenee 'r’f’haﬁﬁtaﬁ’er
enbodi menfl¥PHE ’i&ﬁéd‘te | i Ba?fd’n%]arﬁ“aﬁttlth%nal SEFERALEV EABIERIi NG ef fioke tSE f or

t he DRS réE%p’Eftfﬁd%ncF“Pﬁ@tHéI@@Son@tepnairowermi:ﬂomfm:|cd>msubst Bt UidonSaédd any 5
one of poseticors W86 diFfersl Fom 204, n26ife 2éfefite 2p8-DI1igaitAldoVEreppOe?

| i gandssequgnrae: & efighiec ApQ- %al:i gand:Selest b e narsodiusnd NGliYdE Q0L Or

i s et s s A T
sequence g\p ?( oS -1% ﬁeéf °i“e8éspﬂ cﬁn""‘?i‘r"i‘ﬁsee?\/@n O JErErabPY°-2t he 10

Apo-2 | i gé’rﬁfn9a+si°gﬁ‘ie§1 é?‘l’ﬂ 5t A28 STASRAH i 95T ©oF nbrepagad) by orachebiDRS: rascept or
t han the BYHéfFig atetheds.y efhe birbed bDMigazt i v2 skeguéemeatAPo- dlig@andid=o0 DR5.
Wien BD ndpeigpeftfiied tiefefreaucd Apapezl LgaRd Markant decicbes DRAws£GePdAr i s
appr oxi Mapdiy sieQUaknbupclangas) ﬁlfsvgiﬁ@& &hupt N8R4 (LAGT eASedd, a%o&s%fgs%r ed to
native seguance «APOr2 ki 9394, Ang 4080l LIK '1919edaf:r;r'mg'r§y4,0f2031 € 2/09755I gand
published February 7, 2002, and WO 00/75191 published December 14, 2000.
The terms are used to refer generally to forms of the Apo-2 ligand which
35 include monomer, dimer, trimer, hexamer or hight oligomer forms of the
pelypeptide. All numbering of amino acid residues referred to in the Apo-
2L sequence use the numbering according to Figure 1, unlesg specifically
stated ctherwise. For instance, “D203" or “Asp203” refers to the aspartic
acid residue at position 203 in the sequence provided in Figure 1.
40 The term "Apo-2 ligand selective variant" as used herein refers to an
Apo-2 ligand polypeptide which includes one or more amino acid mutations in
a native Apo-2 ligand sequence and has selective binding affinity for
either the DR4 receptor or the DR5 receptor. In one embodiment, the Apo-2
ligand variant has a selective binding affinity for the DR4 receptor and

11




15 variant to the DR5 receptor is less than or nearly elimnated as
conpared to native sequence Apo-2 ligand, the binding affinity of the
Apo-2 ligand variant, for purposes herein, is considered "selective" for
the DR4 receptor. Preferred DR4 selective Apo-2 ligand variants of the
invention wll have at |east 10-fold less binding affinity to DR5 receptor
(as 20 conpared to native sequence Apo-2 ligand), and even nore preferably,
wi || haveimfludesaste X@0mdme| dninesacildi adisngrvaf fnsnit ey BRSLr pwaptcor {&ds
conpared 1i€,Nadi,vessLQUENse 26p 0o ol ngtiRd) apo-Theidags peghéntd . bi ndiangther

af finity OfmiGenfPaal Lﬁ&anﬁlgéﬁ&'m&aﬁmxapea det afal-ned and CorRaLe &0 the
bi ndi ng properties of nat @ L (such as tgg 114-281 ftﬁ%g ?( Elﬁl SA,
R A, 25 andlFor BI"ACSH é’raeé%aﬁgc DS B RES &1 Braf ef re ecttve
Apo-2 1i g#ifd c\#"ai-"‘:"'f‘oﬁ"'r%%ﬂf’of19?'ne"-°’|1nvi=:5h'*t i BfwiSF - | #ducs é‘b"orﬂfo§| §a’fﬁ¥eaﬁpq éast
one type ofgapdinyeaherae . cBidfefmpdefimr-abligand cenleeriveerdriangndnsiigls epoprotic
activity saR beRindei@kmnnedidiys kfowhhait pRbhedacsuchy a® the pabk atmaeptsl-ue or
crystal  viplet ;asaqw The PR re%%@cu)vedémeﬁe Imglami; VEHEL S o BYaORveMRY

not have 30 altered hindi fini S ..o an 5 Lhe, Yool r Lor
Apo- 2L, those & 3 k£r gc r?‘ors el tr?ggreefe?troed 0 mg %%99 J%gﬁ&&% sCh

and P& FRY ﬁe:'r:Lg ’i‘%]‘f"éfnr""é1 ASBEDY| Jrﬁ:in’ﬁlmgé’f‘%éf?’\}iét’(/ér‘? afrﬂ §h‘? hEr Lfcfée%ti?é or
more ami néRagckh hmdaw o’lﬁlfarw eehbbet Wi AetiiNg aekpearet P8 1i9enbRS PREcept or
whi ch i s egmabidddn@raigieapyest (suph tdpare tligaki ndiiagt afd ithe t BR4ofeqratoves
sequence 35pp%9£’.tn%téil'y9@&£$.lt QuiddAgnddRS d-egeqdter , trand (R eshseBY aspPE&ipatably,
such Apo- 2 =1L @aANdudAL dg&t 5 ;§Q&P' tnd ec%é ﬁnﬁg%gfﬂfnﬁwlotfy’cﬂéhp&% § e, PRA

recept{ an__the I ni't eX| seguenc reg
o]

e
| and o BRI e rt SRS RET! I (3 briehorr AVSE PLOMRS Niart SPPT0t he
DRS recept Bt H281veq SpISRFPEPE Y dgHal E‘Eﬁw@ﬁ&?fﬂ‘édi‘ff&f““@r éﬁt Ei’e fRYF 1igand
(i ncr easedyarasntgonirar exlirpese40 hraecirve Seqerewniderppo-"Peldcyivrd, Zoad e UB#ndi ng
affinity ofedep®rApOPLeferfandrs kRl b@iite tApot helighid: veepkerof Shtessehtian or

near | y el i giinatege ag: CONRAr €6-:c18 DAl MAnSBQUERESHiIAPOLE bkYandeptdie RENdi Ng
af fini tz(Y O«,f; n#:hf"edAp_g :%:Eébgas]l%zencgrA&nEeF.ég%d)pu%%Se% hﬂr@' Brefe§aﬁ9nsxhq§r ed

"sel ective % ective AQO- aqrag
variants of*'Ehat iIfPent1°8n 48 175" PHEVBT fETHEEE T FRP of P Y BY nct?f“%
affinity te DRBIteecepEsre (@82 LioehparBe rernsativeerivdnemiéinisy- of Itlhgand)
and even nigeezprgdsrdablariami | hay hiseyedetlerhigadt ai@Ochudadefiess [Fhadivagling
affinity tedpkéieecept pirivasagpapaiasgn o B | Me-saqureee APoerdsh) gand) .
ghte rewegsﬂd\/gr béﬂgalrwé@;;)}s?h kyoggf dL Nehe ARO: 2 J»;tegamd}/m aggtle@%e téﬁp )

et er mi ned, and. conpar e e_bindin er| natiy uc
as the 1141%36. va:qP ntg EI[EE]I-xeS'&nv t%\on w9]d175 :.8(5 ogggs:tg in %.t: 1 %ﬁovo\n% Ltryl&g
art. Prefef¥ é‘ﬁ““ﬁ%a‘éecf 5t (RFEt%38LY 9 FG’é‘?ﬁY c?/]&r’ i afft’s SBFt t%@pﬁ"ﬁ%‘érﬁ“b‘ﬁ‘tw |
i nduce apofrrosk sdqtarwimef dysknemeatty petisids sighnas itda eEmRr (Piuef & SBYSFaa
cancer cel violetarr@ssuchTiap ®pt ofeilectdet iApoty ldgamd beridet=may nedmby dehdwivear t
et hodse sugheass bigiiahadfinltide «F aby V3t e §0cofl QbRbraSSaYr AP RGhose
sel ective £pas %ehE&%E‘Q b\é% 0ES DBN 0L PRY aPP shﬁc\ﬁ v’?:k& eL80R, ndi ng
affinities to an)éth 3, e(c:log%r ec]%l to‘{xﬁ; ‘%o ek hlgl%gudedgr(l:eo%rr eceptors

Eﬁ‘ Pﬁe E]é‘fl.'Et ganu ect @J‘d:

being referred 6
amino acid mutations and exhibit bind:.l.ng affin:l.ty to the DR5 receptor which

is equal to or greater (>) than the binding affinity of native sequence
35 2Apo-2 ligand to the DR5 receptor, and even more preferably, such Apo-2
ligand variants exhibit less binding affinity (<) to the DR4 receptor than
the binding affinity exhibited by native sequence Apo-2 ligand to DR&.
When binding affinity of such Apo-2 ligand variant to the DR5 receptor is
approximately equal {unchanged) or greater than (increased) as compared to
40 native sequence Apo-2 ligand, and the binding affinity of the Apo-2 ligand
variant to the DR4 receptor is lesse than or nearly eliminated as compared
to native sequence Apc-2 ligand, the binding affinity of the Apo-2 ligand
variant, for purposes herein, is considered “selective” <for the DRE
receptor. Preferred DR5 selective Apo-2 ligand variants of the invention

45 will have at least 10-fold 1less binding affinity to DR4 receptor (as
12



Amino acid identification may use the single-letter al phabet or

three-letter al phabet of amno acids, i.e., 15 Asp D Aspartic acid Ille |

| sol eucine Thr T Threonine Leu L Leucine Ser S Serine Tyr Y Tyrosine Qu
E utamc acid Phe F Phenylalanine Pro P Proline His HHistidine 20 Ay G
dycine Lys K Lysine Ala A Alanine Arg R Arginine Cys C Cysteine Trp W
Tryptophan Val V Valine An Q Qutamne Mt M Mthionine Asn N Asparagi ne
25 The t er porbApe? Ith TRAlike esearacel hpd-ar 1ithondl .n'andreveApule/ PRAekaHED wildef er s
to a form adveARO21dadRAIdo - 1aChedsS bt ant drEbdit vyl € DrAT rddepEaEbr @RPareand
cytopl asm ¢, dRRB NSeqfdudl NRLL2 Yoighttf  ECR MLl RaMe besfing Noer: 100,05 SMCh
transmenbr ane ,and cyl OpLagy CodONBL N5, and Breler abl . B I NAye Jiess,.S0
than 0.5% of Suc Homai ns. 1t Vi | T- be®Thderst 6od that any transmenbr ane
domai n(%) PIREATTIEFRf POTIVENPOBBI PREhEEdEe b Efk HFHs BRtEUT e BEH 0 ARHCE

i denti fi edBpgrstaamsayn ErPreripathouttnel jrainpicdy 85 i selieheivar #p$-@r ligand

i denti fyi ngadibats togpendfinkperiophahic iaaiai soopibd sexacist Hedatasdeesysd of

t r ansmenbr anga domBL M 1MayraéalabiPul JBSdr LEKS! Yaddy s03 BRESEBRCARAY &nam no
35 acids a, ehllel, 0dy0fiallle Jamald,gn ki 14l el dellll hedk Ln dRrglgrred
enbodi nent’s, e ECD wil | const st ,oft a soiuu_ | e, extracell ular domaf n
sequend® of Y AE IEMpepts FB° WIREREIE F9Pe% 6P 1hETPRAS MEKDTARY difg Dave

cyt opl asmi eltered Fipdidal #ifilnitigentd Bsy (Anthd deert raEpbPEmEchwPRIYL, those

Par ti cul ardsxiracebtionk dreidoraiarrse quenc €8s @kt ABObdRl, THRAR Lardr epadescri bed i n
40 PCT Publ i catanfifc Nasid WRAL {1633 caNcha YV Qdd 2842 BsindDe 1kEEdR "ApRadlet TRAI L
monomer "  Of;. APQRL., Le otefBhs LQaf jGoval ent chain of an extracellular
domai n,sequence sOf Apo LAS'I;Qgig err "Ap_(}%le_/ TE&AI L {;lgoqgr;inor "Apo2L diner"
refers'to two ApG-2L nohomers jolned in a coval €nt Tinkage via a disul fide
bond. The term &5 usEFRBIH n i ncl G88s Free ¥t§HHH ng Apo2L dimers and
Apo2L diners thr ase 18ewmdirehin trinerlve f&rns Bfreppws2l (i.e., associated
wi t h anot her, tdiurdsApo2kivtamnoresd . Thaet erm " ApedllalRAlde trimer" or
"Apo2L trinmer" geferss topidizee Apo2L mRPONErs thaki;&xe non-covalently

associgied. 5 Tcﬂ?; term "éf’&%ké-rm' L ag%‘rggga;{e" i]Ey/s gd to refer to
0 2

sel f-associ at ed . "hi %her I goneric for of _Apo | L, such as
Apo2L/ TRAIL triHérs™ whi 8HW“Fdrm for PR&tafice, HWESBMS i ¢ and nanoneric
forms of Apo2L/CFRAIIC. DEY¥Eifhati on off*Phe¥pr esBWEECRAAR quantity of
Apo2L/ TRAI L norider vV di nBalineor tri nmer ¢lor ot herGlaggniegat es) nay be nade
usi ng nmet hods ard assaysmkimawsminkO in thenark (antkpdsadigecomrercially
avai |l abd e materials), such as native
The term “Apo2L/TRAIL extracellular domain”® or “Apo2L/TRAIL ECD"
refers to a form of Apo2L/TRAIL which is essentially free of transmembrane
and cytoplasmic domains. Ordinarily, the ECD will have less than 1% of
such transmembrane and cytoplasmic domains, and preferably, will have less
36 than 0.5% of such domains. It will be understood that any transmembrane
domain (s} identified for the polypeptides of the present invention are
identified pursuant to criteria routinely employed in the art for
identifying that type of hydrophobic domain. The exact boundaries of a
transmembrane domain may vary but most likely by no more than about 5 amino
35 acids at either end of the domain as initially identified. In preferxed
embodiments, the ECD will congist of a soluble, extracellular domain
sequence of the polypeptide which is free of the transmembrane and
cytoplasmic or intracellular domains {and is not membrane bound).
Particular extracellular domain sequences of Apo-2L/TRAIL are described in
49 PCT Publication Nos. W057/01633 and WO97/25428.
The term “Apo2L/TRAIL monomer” or “Apo2L monomer” refers to a
covalent chain of an extracellular domain sequence of Apo2L.
The term “Apo2L/TRAIL dimer” or “Apo2lL dimer” referz to two Apo-2L
monomers joined in a covalent linkage via a disulfide bond. The term as

45 used herein includes free standing Apo2L dimers and Apo2L dimers that are
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si ze exclusion HPLC ("SEC'"), denaturing size exclusion using sodi um dodecyl
sul phate ("SDS-SEC'), reverse phase HPLC and capillary el ectrophoresis.
"Apo-2 ligand receptor” includes the receptors referred to in the art as
"DR4" and "DR5" whose pol ynucl eoti de and pol ypepti de sequences are shown
15 in Figures 2 and 3 respectively. Pan et al. have described the TNF
receptor famly nenber referred to as 11DR4" (Pan et al., Science, 276:111-
113 (1997)wizhBeeraiesoc \iB98¢ 328&E2publ- esh@@sgqﬂaye%mﬂl%sth% 9yr 3 ASaL

publ i shed Jub¥r29, 1999; WO 00/ 73349 published Decenber 7, 2000; US

6, 433, 147 i ssuegd Augsl, éﬁ/TQQQZmlA@rﬁ,o% 1,823 tirssutedrdZekoher e 20021 and
20 US 6, 342, 38 |ssued Eanuar 1 1 0221ategerl dan et al. , SCI ence,
277:818- FEPOTFIOFFCHT BANCRRIET Y 277: 815-818 g% desgr j;bed
anot herd receptlde 5P A&P@?’d’/w I?g%’éeéét%"l %6 USpoR §f9@3 ubl i sHEG® ﬁven’oer
19, 1998;niyh&8/c4iGAer pulsbiwhell BeptARBHEY 214°h EQQB)O%WEL rEieFeor vHER
referred #@mAas RS {dshendecCepixaneias @ldsondeearial t evmat | ool PP/ BRAIEd t O
as AIOO 2 &%Jﬁ%&oﬁ, of Rﬁ%g @és%g%eg%ndhﬁ%tgﬁk%zomé%aﬁ%mﬁcreaﬁe@n5§t8 ,
a - 5386n
(1997) \NJor éf:lmelr (orNatf'her a r(e zfttes} maf7£é];_5f% %bﬁ iéﬁggzll, )V‘Dg c{35§'§’8§atlve

publ i shed imudiet 299, ‘ani9§%‘"n9E?§‘°fﬁr%’f3‘ bRt thed 3 i

\CO8/ 466435 ipabtsiod hein GERLE D S1SECD2 dw%rmmwm%’%mﬁab‘ﬁ%ﬁeﬂi’%%&8?“3‘??51
1999; W994AQM6% pubkisdrey, 36vdrebrmbasey HRPE; addIPpilNgaw/eletIerhnyptisshed Mar ch
11, 1999; US ZOQBAQOZ?&&& rd2dpl drs hal1 AGUSHe 18cep28f retdSrad @2/ 098550t

DUl Shed SRGRHcLy o | aﬂ‘?fn@&%ﬂ’%@%sé%égg‘“g N e ahad ety 3
(I ugqus

2003; U5 20027 T840 Bibl e Ut dber 3T 2%‘2"% %8%1 38i67 5 ’

publ i shed mquwzswlzl@orzembas 7IeEed 6 235 RS LIEG™ My 227, SEHEES 3261072, 047

i ssued Juneiis, (12000, 448 @1@@2@3833%@@@1%%%&&' @0 266%5) R WéL P tbed
above, ot hamitacapteis ey Ape-2lwol nolutes PoRlish8tR2sceaber OPG §&¥e, US
Sheridan ef al, 1475E'£’Ju@d A\@ﬁéé 955 Rz alt}S1 ssdéﬂrﬁ,a i 5da Shovepat setzmmb, and
supra),. The term Euedr gcnelpt or, used herein agncq,gpéﬁgeszr,maglgve

42,38

sequencé® r ecept o1 *and Fecep Nt ante  These fer

regeptor e&Pr e‘ég%'ﬁ ik P%FFeiﬂy of;’F?&ﬁ%'al-zg—z frchiai! migéliq %escrnPéaéEano

recept or mascebecrefdogeneUdFRAIEX pr Bss edlws 6’8&%]@%7??atfih’1‘°%’rﬁh§dlﬂ°ve Sariety of
hunan ti ssusssl; i meagess2s OpubiBshebesapxpresszd By Y ec OFHIENEFRERER™ ig\FRERETSC

met hods. A5 nat b€ SROURRESAPRas a15£0RRH Ofl tefiRRFlgetetarrqioky pepbee ;

havi ng ,{ he,5a0e,; anp0 2gi.d SCAULRRES 3R:RB APOkIked CGRPLALnUSE | 0] &hef.r OM

nat ur e. Thus a natlve S 0 2L rece an t a 9 aqaud 14
sequence oBidlat 42300 Fysggcgﬂgrg?r‘n igzak a‘i pﬁn&% 1'835‘,’3%6 H8-7aM 939,

nati ve sefuédce E&ﬁb‘i@z&%‘é&ﬁ% ’t‘f‘én“ﬁe 31936 i f'Qef fBP%srﬁ ﬁglflgglggg%m%g

produced by99s: e EoeMYi B toublishydt PrEPPET riléan599SThEO%BéFﬁﬁ*BnQPJ?]\}éh%cﬁfé?ﬁ?é

Apo- 2L recept ofdys; Spess fokesH | pubeneapassesynatur abidy- dogafosiLhy peEdtaertded or

secretag foLim.of &t A8ed,LGRRsART4L. pemmaeaodwbheliormseomalnwamovﬁm

instance, an exlracel [yl g %9{“1 BEAYEAGSL: N2 8k | 0B8] NGovAIGRant
ice

f ; Il Lng.ald el
I Sanas St econ rnmde% HAPLeT et e

the nati Ve2g@qu§ﬁcé0qq¢9122E540 pu lished July 3, 2003; US 2002/0160446
Octobexr 31, 2002, US 2002/0048785 published April 25, 2002; US 6,569,642

35 iggsued May 27, 2003, US 6,072,047 issued June 6, 2000, US 6,642,358 issued

November 4, 2003). As described above, other receptors for Apo-21L include
DcR1, DcR2, and OPG (see, Sheridan et al., supra; Marsters et al., supra;
and Simonet et al.; supra). The term "Apo-2L receptor" when usged herein
encompasses native sequence receptor and recepter variants. These terms

40 encompass Apo-2L receptor expressed in a variety of mammals, including
humans. Apo-2L receptor may be endogenously expressed as occurs naturally in
a variety of human tissue lineages, or may be expressed by recombinant or
synthetic methods. A ‘"native sequence Apo-2L receptor" comprises a
polypeptide having the same amino acid sequence ag an Apo-2L receptor derived

45  from nature. Thus, a native sequence Apo-2L receptor can have the amino acid
14



receptor. Figure 3A shows the 411 am no acid sequence of human DRS as 10
published in WD 98/51793 on Novenber 19, 1998. A transcriptional splice
variant of human DRS is known in the art. This DR5 splice variant encodes
the 440 ami no acid sequence of human DR5 shown in Figures 3B and 3C as
publ i shed in WD 98/35986 on August 20, 1998. "Death receptor antibody" is
used herein to refer generally to 15 antibody or antibodies directed to a
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i nvent i on 301 igxéd hhtwoamaﬂasgﬁOon/ahgtﬁt@fo abedt 0.6 nMto about 18 mM as
measured in a ~BlAGONRR Litadl REcA8SAY - s DRbbal GEPLOT c ANt RN eneraPRF to
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anti bodies t rece
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conpl exes .uskPtinonakrbyy the BRA-a8 ibody ikiaids tnho R4 Joegeptose bid rdaes not

bi nd Ofo Cro@SS. bﬁ@-cfec%tt,cl} %de:@gqbéilq@?x! d%ﬂglx‘?LtheE&cfept BR:KO%EQIY D.%é Dlg‘pRl

or DcR2). nalLy the 5 anti pody, 15 an ?n%f.’ c?.o ous - se 4 3l grr]ng' elecl %
activity. 6€ ohal e DR4 dnti body“of thHe Ventlg‘ﬁmﬁl nds {0 A DR4
receptor ‘A eéalﬁld’n6é?lth|e5?’i°6ﬂ99u§n’§eéf”?ﬁ°eaﬁjdﬁt" Grla?ﬁi'/ﬁt% t&ﬁd’ti‘t"”%lyrr’f\ﬂ &srm
measur ed iPAgker BriRFort diigohergc seosplexeept iWhddrayly t ltbe DRE awitibbdlibdsdonf t he
i nvent i on tolBRsexdéneptér ant |dvedHGiovine @f caldedteadtr GrinlM dny abiitionk8 aphlas

measur®d ir8edbtoBl ACI rRI nsttzmg RSHeRE) . Theei®hMy 38QMNnS ibodySid $8UadA:ihe

broadest ggnss. S%gglilg | ydesgny ol ecul e that partially or fully
enhances, sti at es, .or Ei_1CtI vat es e. bi o] % ical activi t| es of

o]
Apo2L) TRAI L,  DRB oo, St pFot o) s HUAnr R DT e arilo L BP Sich
bi ol ogi calata%t‘ic’\?F?I}té’E‘t’tﬁnna?‘W@ B ARPERIY TRA] F0 FRPUDRAC IM BPRSISIFHRUHR °
apopt osi s Bagcoxe| bimdng hossey f ur ¢drdenaléporthed DRH ardtébodies epf@at thee invgntdgroni st
may fBOCt ie@MibiA &n did &0t valluel 6flidbeGE dTBNARIto RBBut 18 mM as measured in a
BIAcore binding assay.
“DR4 receptor antibody”, “DR4 antibody”, or *anti-DR4 antibody” is
used in a broad sense to refer to antibodies that bind to at least one form
of a DR4 receptor or extracellular domain therof. Optiocnally the DR4
35 antibody is fused or linked te a heterclogous sequence or molecule.
Preferably the heterologous sequence allows or assiste the antibody to form
higher crder or oligomeric complexes. Optionally, the DR4 antibody binds
tc DR4 receptor but does not bind or cross-react with any additional Apo-2L
receptor {e.g. DR5, DcR1l, or DcRz). Optionally the antibody is an agonist
40 of DR4 signalling activity.
Optionally, the DR4 antibody of the invention binds to a DR4 receptor
at a concentration range of about 0.1 nM to about 20 mM as measured in a

BIAcore binding assay. Optionally, the DRS antibodies of the invention
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i nstance, the agonist may function to partially or fully enhance, stimulate
10 or activate one or nore biological activities of DR4 or DRS, in vitro,
in situ, or invivo as a result of its direct binding to DR4 or DR5, which
causes receptor activation or signal transduction. The agoni st nmay al so
function indirectly to partially or fully enhance, stinulate or activate
one or nore biological activities of DR4A or DRS, in vitro, in situ, or in
15 vi vo ase¥pipés At Ief 50 eradue oft iahentatoi AgeMartot erutef et G medsaced einwlai ch
then causescbRY bondiBDiRmsae¢.i vation or signal transduction. It is
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818 (1997), U8 Patent 6,072,047 issued June 6, 2000; US Patent 6,342,369,
W098/51793 published November 19, 1598; W098/4162% published September 24,
1998; Screaton et al., Curr. Biol., 7:693-696 (1997); Walczak et al., EMBO
35 Jg., 16:5386-5387 (1997); Wu et al., Nature Genetics, 17:141-143 (1997);
WO9B/35986 published August 20, 1998; EP870,827 published October 14, 1998;
W098/46643 published October 22, 1988; WO099/02653 published January 21,
1589; W092/09165 published February 25, 1999; WO99/11791 published March
11, 1999. The DR5 receptor has also been referred to in the art as Apo-2;
40 TRAIL-R, TR6, Tango-63, hAPOA, TRICK2 or KILLER. The texm DRSS receptor
used herein includes the full length 411 amino acid polypeptide provided in

Sc:.ence, 2

Fig. 3A and the full length 440 amino acid polypeptide provided in Figs.
3B-C.
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pol ypropyl ene gl ycol copol yners, can be enpl oyed using the techniques for
10 conj ugation described herein for PEG The polyols of the invention

i nclude those well known in the art and those publicly available, such as
from commercially avail able sources. The term "conjugate” is used herein
according to its broadest definition to nean joined or |inked together.
Mol ecul es are "conjugated" 15 when they act or operate as if joined. The
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30 storage stability of Apo-2L trimers over a desired period of time, (2}
enhance production or yield of Apo-2L trimers in a reccmbinant cell culture
or purification method, (3) enhance solubility (or reduce aggregation) of
Apo-2L trimers, or (4) enhance Apo-2L trimer formation.

"Igolated,"” when used to describe the wvarious proteins disclosed

35 Therein, means protein that has been identified and separated and/or
recovered from a component of its natural environment. Contaminant
components of ite matural environment are materials that would typically
interfere with diagnostic or therapeutic uses for the protein, and may
include enzymes, hormones, and other proteinaceous or non-proteinaceocus

40 soclutes. In preferred embodiments, the protein will be purified (1} te a
degree sufficient to obtain at least 15 residues of N-terminal or internal
amino acid sequence by use of a spinning cup sequenator, or (2} to
homogeneity by B8DS-PAGE under non-reducing or reducing conditions using
Coomzssie blue or, preferably, silver stain. Tsolated protein includes

45 protein in situ within recombinant cells, since at least one component of
17



the nucleic acid. An isolated Apo-2 |igand nucleic acid nolecule is other
than in the formor setting in which it is found in nature. |solated Apo-2
|l i gand nucleic acid nolecules therefore are distinguished fromthe Apo-2 10
| i gand nucleic acid nolecule as it exists in natural cells. However, an

i sol ated Apo-2 ligand nucleic acid nol ecul e includes Apo-2 ligand nucleic
acid nolecules contained in cells that ordinarily express Apo-2 |igand
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sequence comparison parameters are set by the ALIGN-2 program and do not

vary.

The term Ycontrol sequences" refers to DNA sequences necegssary for

35 the expression of an operably linked coding sequence in a particular host
organism, The control sedguences that are guitable for prokaryotes, for
example, include a promoter, optionally an operator sequence, and a
ribosome binding site. Eukaryotic cells are known to utilize promoters,
polyadenylation signals, and enhancers.

40 Nucleic acid is "operably linked" when it is placed into a functional
relationship with another nucleic acid sequence. For example, DNA for a
presequence or secretcry leader is operably linked to DNA for a polypeptide
if it is expressed as a preprotein that participates in the secretion of
the polypeptide; a promoter or enhancer is operably linked to a coding

45 sequence if it affects the transcription of the sequence; or a ribosome
18




5 be contiguous. Linking is acconplished by ligation at conveni ent
restriction sites. If such sites do not exist, the synthetic

ol i gonucl eoti de adaptors or linkers are used in accordance with

conventional practice. A "B cell” is a |lynphocyte that matures within the
bone marrow, and 10 includes a naive B cell, nenory B cell, or effector B
cells (plasma cells). The B cell herein nmay be a normal or non-nmalignant B
cel | . The Bi@D2Q" sihst igenetabln 13BkedDae nopdighysusyicat &Fl {phas phopieres A
found on tdetsuiharieatd wgemakesont hamenldOd19f Bpesddig Tinded'pesangshensd thé ood
or |yﬁph0i|ﬂwA0£&,T%Q§ces%Qg' PiIrREL SR cRP1 RBLY, RQE ML BieL 8hdeS oBSa WRLLetdEy 15

mal i gnant B but is_no £SS n el f
C20"i ) tHE of81) Sone Dl S 10l SREGSSGA.ON ShATEECldBnclor NATES,J 0

restricte
"Bp35".7 THE CEPG @ Fgen FEdBScrfb Bcfrﬁgf’wlefléﬁﬁk 2 éi*gatﬁmsa(us?&’f"%‘?eme
(1985), foﬁ%Waﬁmre siseepl esIbHf saAk i bddees drhi BE ikt he tED2 GYaMS éen
i ncl ude: "d2B&ucleligdi GdapioraowecalliekersR toi nebd (IRl HRXWenyd' ) Witk
Pat ent No. coﬁvJIQ%@mJa'-iQracEf& yttrium[90]-1abel ed 2B8 murine anti body

R A

available from|l dec arnace t ent I}g 736, 137 288
ce 8

deposi t%d WC}WeKTt@abYFdErC%&Ce’%?FHn n'i)e(i HB1% Thatne®2 1air§a9§fll biar i ne
| g&2a " Bl,™heah 61t &PTeEd mapokt truRtirab,or 25 -BptieeRt Pyrelhbel ed with 1311 to
generate the "¥B41+8Lt"aphiiyedyifi odi e HHB1 noposivteaydatdy, MBEXQUARrUbein
comrer ci al dopndvel kD |RridcamCerbarr (iResoBlcE0R ¢d31s Fabenjeriigherd] S95pd 21) ;
nurine ”DrH}C|191}ﬁJm§nézngQQy "ch@" id RireS&iteln abornBhoad: 59621)155% wial 64987))

d cl f ! WO
2003 b2 007 iTehcE R bodt (bpgirehyt S BEh, <¥hia, s IZ%%%‘?%?% 2H7

anti body (192° Pdf‘enttheNolltSr%’f?e 18671“dﬁun’§n 32’!?8°°2’|—l?"“|§|t‘}7\?ﬁ5(e CD?E)‘Q
human, hi gteeag'f.i Ah¢ D3Rt diFodsn tigr detcotbegt iphelagpRer mal etfiSe (PH Fﬁe’"’éél I
menbr ane ofioBb)Gekdis ekdmpnemb, Denmark; see, for exanple, Gennie and van de

W nkel , Drug DizS G L Yol 0haYodied 104 1i62003) @bd Ltagsh QheBlae; “ddneod
101: 1 ?H; Qﬁ):;ne&h Mmgbﬂg . a{bts' P&Qh@%oseé 7E@r1tah>lrah§5

W04/ 0 560 | “
% I %’5&!? v‘&"}ri"’é?"ltaélt ]?"lod?’e%?ﬂg as CE! Irrolg.\rr %)n%u Dﬁ"an%nl zed

Evol uti on)¥=*
A20 anti bonyxft@AQOZE | cPEEFEtalily ef YAl tvis émﬁéz&g‘ﬂ%ﬁmﬁeﬁ‘iﬁfﬁbﬁed‘i“&s)

and nonocl G¥alrPakerti odi és73l§23737 G288 24er@8i 4483, wiBh GRTQSY WRB2ageeaioabire- f r om

t he | nter nahii omalonLeuwdeoayt e1sbypi nyrider ksbmp “gVal enkd n@lkéd aiTogitumomab()”

Leukocyd e Jypidadiy |1|abéi\4&“4n%aehr tgdgene{?ateAfQQa woxf @h 6 Rkt SkidaiRE ess:

(L9B7)) 8 RLELAl T Sholiied 2l P&%gf@ 8 i Elfle 2 fe PINURL CroelUMBiloz oy OF
rmr e mﬁg d 2H

human” CD20" ARt 15O t uxi ma umani ze ITE‘I’I C
or hunani z’é?‘&e%26°arﬁ F?ﬁ)&?l)( I Wfﬁiﬁ%rﬂ?&??ﬁ'é’}‘al zi'ﬁﬁlhﬁmﬁ'ﬁbz(ﬁ’fesﬁuﬁ%rf CD%‘.?
anti body (Cdahw&B}-5919(IPR@) Xt epdryatidntentinentrt dpcluldmEUXREEYOrkheA erelr 8Fer to
t he genet iwmabiized erey Neer echsgbiaeEer,i Wennl,i REChUR@RsiTOEOcIS3AR) ; antidzody?
directgd agal Asinetite 2aCRROIREY | @EMe-20t @8SiYoRt,edo)';C2RMani feaUfiRatmenk- No.
S5, 736, 137’CIJZH‘G|H9.ELPQ1uman, high-affinity antibody targeted at the CD20 molecule in
the cell membrans of B-cells (Genmab, Denmark; see, for example, Glennie
and van de Winkel, Drug Discovery Today 8: 503-510 (2003} and Cragg et al.,
Blood 101: 1045-1052 (2003)); the human moncclonal antibodies set forth in
35 WOD4/035607 (Teeling et al.); AME-133™ antibodies (Applied Molecular
Evcolution); A20 antibody or variants thereof such as chimeric or humanized
A20 antibody (cA20, hA20, respectively) (US 2003/0219433, Immunomedics);
and monoclonal antibodies L27, G28-2, 93-1B3, B-Cl or NU-B2 available from
the International Leukoccyte Typing Workshop (Valentine et al., In:
40 Leukocvte Typing III (McMichael, Ed., p. 440, Oxford University Press
(1987)). The preferred CD20 antibodies herein are chimeric, humanized, or

human CD20 antibodies, more preferably rituximab, humanized 2H7, chimeric
or humanized A20 antibody {Immuncmedics), and HUMAX-CD20™ human CD20
antibody {(Genmab).

19



fragnents thereof which retain the ability to bind CD20. 5 Purely for. the
pur poses herein and unl ess indicated otherw se, "hunmani zed 2H7" refers to
a humani zed CD20 anti body, or an antigen-binding fragnent thereof, wherein
the antibody is effective to deplete primate B cells in vivo, the antibody
conprising in the Hchain variable region (VH thereof at |least a COR H3
sequence from an anti-human CD20 anti body and 10 substantially the human
consensus franBprtRrs-Ryitusinag(ies ORITURR®MUrmain hefaryte thaigensulvgtioup |1 |
(VH 1) . Anprebesd esideni@mezed/Riién i ondflohll astiradd ideelite@ragamidtbeaghy

f ragnment C@Qmai;%eagaﬁdh@es\i dcaBl @nkd OB halRnSe8UEN68E 137, includin
DI QUITQSPSSL SASV K g% YAPL%@IUAée\/PSRFSGSGSgGT DFTLTI S
; a

| TCRASSSVSY!

15 SLQPE KEFW&&)REWERA ﬁ%% ). ahd the variabl e heavy
chai n Siequence:l?urely for the purpcoses herein and unless indicated ctherwise,
AT LYL QNS AT AX AR MY SN BT \GPYES 4060 43oh By oathcr & 1o

; ] i 1 imathex e e
Plﬁmr! Zﬁf' c%#?s_ 3ntdiedY nk Sntlbdapt Aebrathd RO PrBESI 3D iMhpid reldnCRAPri SES

elig i no.aci guence: - .

e
SLQPEDFAT REAKVQVKVD
NAL QSGNSQESYTE EISKBSTY S SBTLIIL SKAENEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ I D
NO-. 9); 25 andatihreféeadyhohsizadamrns agiidts@qaeiibedy or antibody fragment
EVQLVESCEELMR - Bk GAASEYd i T sNMEMYREAREHILE, EVWGAI YPGNGDT SYNQKFKGRFTI SVDKS
KNTL YL QUNSLL RAEDTAYYYCARMMYY, RANGHGL HEESMERLABSST ST AL O
VKDYFEEP@X%E%&S}%E@EEA% S(I;‘L wmﬂ%ﬁ Y%V#Nﬁ% SNTKVDKKVEPKSC
gIgT HTCFP and the variable heavy chain sequence: HEDPEVKFNVIVDGVEVHNAKTKPREEQ
YNSTYRVV SV IMVER IR PRGRENHCRA/SNKAT P AP FRIDR BRSKOURPREPCNOILS PRSREENT KNOYSL TCL VK
GFYPSDI AVEWESKOIGRERHITRRIEM DS RS R P So6 M BE\QEEINYD SCSYIVHEAL HNHY TQKSL SLSP
€ (SEQ I D NO ai@reofhet H@naggﬁééyzﬁ}haﬁﬂb RO a%%&l;aé@%l@%%, referab]a?lj:.t
EVQLVESAGRGRAS, R SeAAS A AT S HINERREE: FWVGAT YPGNGDTSYNKFKGRETI SVDXS

KNT L YL QUNSE BB A A AP YR SN E AN S T A S A S PR P e P SR P S SRS TS EET AAL GOL
VKDYFPEPV FUERRREIAT TSy FIH D AR AT SR SR SR 1R AP SRR TS Y ORI PRSI VEPK SC
DKTHT CPPCRAREGNSIER S ACD FRIRR RIS F LN SR ERAREYANDIRIGE: KTKPREEQ
YNATYRWE VM3 HODW. NGKEYKCKVSNKAL PAPI AATI SKAKGQPREPQVYTLPPSREEMIKNQVSLTCLVK
GFYPSDBs AVEMESNGGR TP EMLRSREIFE N Skl T VDKSRWQGNVF SCSVMHEAL HNHYTQKSL SL SP
f’o G<, ( SE%#LQE&G%&&P ﬂl%%ﬁ%@%‘qgﬁﬁﬂ Epﬁﬁﬁv%ﬁﬁ}p%ﬂs I{%‘rf%vto%s and
ADCC' refel fo a  fell-nadiated reactionqn I'Ch "nonspecitic cytotoxic
cells t ha@WﬁP%&RﬁPTAWE%Pﬁ?’EY%‘SWR@GQEEV&VSW?Wé’f’“ﬁ%?%‘FTW‘}(P‘L&%I s,
neut r ophi VEPYERRRV TVIQNSRAlcISS T g RS PEY Befif Y& PROURECHA E N BUBSANERVIKKYRI§et cel |
and subse@YeHTCPECPARBINSEPSVY BFPRPKERD TLIIE R T RRVY eV VD eI HED PEVR BNV VDOV N GEKBREED O

medi atsong vy vINKTvIGRbirSiex kB RATTE ¥ Rikir srQRéQEREVIVET B SREEMRGNE BSCLOX PI €SS

FCyRI, FC%Bﬁl’l}lsD?‘MWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSP
GK (SEQ ID NO:10)

or the heavy chaln amino acid sequence:

EVQLVESGGGLVQPGESLRLSCAASCGY TFTSYNMHWVRQAPGKGLEWVGAI YPGNGDTSYNQKFKGRFTISVDKS
35 KNTLYLOMNSLRARD TAVY Y CARVV Y Y SNS YWY FDVHGQGTLVTIVSSASTKGPSVFPLAPS SKSTSGGTAALGCL

VKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLETQIYICNVNHKPSNTKVDRKKVEPKSC

DKTHTCPPCPAPELLGGEPSVFLFPPEPKDTLMISRTPEVICVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQ

YNATYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIAATI SKAKGQPREPQVYTLPPSREEMTRNQVSLTCLVK

GFYPSDIAVEWESNGQFENNYKITPPVLDSDGSFFLY SKLTVDKSRWQOGNVFSCSVMHEALHNHYTOQKSLSLSP
40 GK (SEQ ID NO:11).

“Antibody-dependent cell-mediated cytotoxicity” and “ADCC” refer toc a
cell-mediated reaction in which nonspecific cytotoxic cells that express Fo

receptors (FcRs) (e.g. Natural Killer (NK} cells, neutrophils, and
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FcyRII1. FcR expression on hematopoietic cells in summarized is Table 3 on
5 page 464 of Ravetch and Kinet, Annu. Rev. |munol 9:457-92 (1991). To
assess ADCC activity of a nolecule of interest, an in vitro ADCC assay,
such as that described in US Patent No. 5,500,362 or 5,821,337 may be
performed. Useful effector cells for such assays include peripheral blood
nmononucl ear cells (PBMC) and Natural Killer (NK) cells. Alternatively, or
10 additi opeddrirageADCE@gtias tbpunf anhibadpl e ud etagbet ntadieshd napsbareasmessed
in Vivo, ceudk lyiid af aimerfﬁiirgé"ﬁd@llsuoﬂeaﬁrﬂnhﬁﬁ i 5L Ifos afbat & 16 YARS, efk al .
PNAS  (USAL1 89! ﬁi?re@éﬁpc(y%??ﬁ)cnl ,H%Fﬁ%Pea%f ‘in&‘féc‘}{esceéxﬁessa%@yﬂxeuké’@f& egndthi ch
express one or. m)rF(gR Fg{pr a I%ejf man 1etl%C£e(1'isfunCt' ons. Pr efTe 1abI y, the
cell's expre§s Feast 1b TE%: TR R AP S 0t AR e e ctDr *Fiindt Ton.
Exanpl €s aﬁgmﬁ?én# eRRGEFR eaéldv\m-%?’f medat ée‘AD(f@,‘mFlFfél FdE et i blﬁ'éﬁhl bfood
nononucl eaeseel hecq RBMS)ity oftaunmalledulé| ef inhiescel 45, innwhioey PSS Eyant OXi C
T cell's ardemneds raphi dsscrididt RnPBYCoarand K oehbbs 2621 89 el eiheday The

terms "Fc r F d t bi nds
to the Fc rgé%l%gécpof U%fuénﬁgec%:élacgﬁg 20:0 F g%fe é Rﬁlursﬁgg%taeg{p\%pﬁigéu%nce

human FcR" reox?érce efmé’rr * K&h Bithas 2uhe Bt i Body (a
gamma lroecéﬁ‘il&ﬁ?naéﬁﬂf |AH€‘F (RFEEvitEcehitbe @%Fc%lﬁeOﬂ:éyﬁrestWI 1Pe asgerfeftcin R | |
subcl assegiva.nelaidi frg sakhdal cmodal | surh Sasapsktadi srlnadd Vel glynepletced foaars of

t hese rece(pgggr 65:658)68k| (1egeptors include FcyRIIT A (an 25 "activating

r ecept or” and“I—F?nX:BI 41:@ éi%';.l "t%lpgl' b&rtel P&ke% Qtv% e.:-:\,\@és%h Qea\ég mérg%t!ﬂ@sr

ani no aci d equences marily I n- onai ns
t her eof . ‘8%—? erfg‘?:‘ét fof‘u’f—g(t, ﬁpl A CBHEAMHY aﬁh‘? rﬁ%h“br orat least

tyr osifie- Ea\sPéaI a?éltiu %Frdwtnﬁqf-‘feiflem fisties cEHappleds Af @umMPwocytes

| nhi bi ti ngh¥dhceptdrteFAPRE| Bnclodt aipasivhardlnhlnod coephorlehyr osilze- Fageid 30

i nhi bi ti oRagm@bl fxilhdd Myx) Ncélis, CydRpiRsS erdodBicNT (6RQ BACTQNrrdANls; Rev.

| mrunol . %&129&&&3&4&19%@% bgﬁ@sp@fgnregw ewed in Ravetch and Ki net, Annu.
Rev. | munol 9;457-92 ( 99e capel A ds 4:;25-34 (1994);
Bnd de. fong et Co b Btdegr P Sy Rl JhATIROTEGORS " (a2

i ncl ud ng Ptfs &°t 'c')hebeF S (féﬁ’t‘inf |°f=§d"’“il na”ttﬁ]éc’dfyut urEe BheEeEfofifhsised BYttRe term

35 "FcR' Reente Than tFeRm dicseoveme| aidesfedyed nisdnae a¢ner @bﬂéﬁtt bﬁndSFeRnI,gvahl ch
IS resporsiibbéy fl@r ghhe ireenshber 0f milederalretGord eoft ke fBiAS, (FouyET, at

al., J. ksUR®} r1frl750287a4sL876)inaNdidd Mkl 8l . varkand MOl a1 t2Mmad4Pe1y

T 3 A T L e ey e e
or a va?cl%ﬁga vy rﬁcegtor"g %1% dopBsrt Pﬁh i’%@ll’l?’é’@af%‘ifpgﬁlpl) he‘}’/tflg T °of the
recept or FHELEH] HHECL GOIY RTUTHESh GHBY y Hiffer vEFITRELIVC iRl 4R CREGFRPFHA-

158V) hasdpwdns stiswert.0 Havivagitd gieeeptaf f FOREYA f omtiinsaan | §@unardepedi at e

i ncr easedt ARG d-Raakidt I actti®hatdny emétd thonmmupous: pheayl a}taﬁiamsald:cyﬁhaira

(FCyRI 1| az4h8R)ingl ReL&IRZYEqHS:s FeyHhidsa- ;§8E4u%ho£&@spéror §yr02;n -Eadml enent
dependgnt n&»ﬁ,%l%' tw (ﬂ&m CQC%tJefgpl m ab"'(tsx? éx ?n,”RmECULe to

Iyseatarﬁg In prese
unocl. 15 203 234 (1997)) FcRs are rev1ewed in Ravetch and Kinet, Annu.

Rev. Immunol ©:457-92 (1991); Capel et al., Immunomethods 4:25-34 (1594);
and de Haas et al., J. Lab. Clin. Med. 126:330-41 (1995). Other FcoRs,
including those to be identified in the future, are encompassed by the texm

35 "FcR" herein. The term also includes the necnatal receptor, FeRn, which is
responsible for the transfer of maternal IgGs to the fetus (Guyer et al.,
J. Immunol. 117:587 (1978) and Kim et al., J. Immunol. 24:249 (1994)).
FcRs herein include polymorphisms such as the genetic dimorphism in the
gene that encodes FeoyRIIIa resulting in either a phenylalanine (F) or a

40 valine (V) at amino acid position 158, located in the region of the
receptor that binds to IgGl. The homozygous wvaline FcyRIIIa ({(FcyRIIIa-
158V) has been shown to have a higher affinity for human IgGl and mediate
increased ADCC in witrp relative to homozygous phenylalanine FeoyRIIIa
(FeyRIIIa-158F} or heterozygous (FeyRITIIa-i58F/V) receptors.
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activation pathway is initiated by the binding of the first conponent of
the conpl enent system (Clg) to a nolecule (e.g. an anti body) conplexed with
5 a cognate antigen. To assess conpl enent activation, a CDC assay, e.g. as
described in Gazzano-Santoro et al., J. Immunol. Methods 202:163 (1996),
may be perforned. The term "anti body"” herein is used in the broadest sense
and specifically covers intact nonocl onal antibodies, polyclonal

anti bodi es, 16cdwglénespedipkhdenangitbockiiesty"eoy."chispetedf ite bimt iaboditesyf
formed frompaitechRast ng & Hadgde aﬂtéhQOQLie%smceaBﬂ aRpiduedy. f ragrempenss: | ong
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f ragnedt s & nedratde dgbgenFabTe aRfedy ramplanehtFecHivagirent 3 ;08| adfgH e 2 I?%ear
anti bodi eses&iiBéd €inC @k thndNHanbely sA0kREGUlsES rmain6 . mel':hdc@peo::i:fliss arsoshodi es
formed frqm, antibedy.bragments. "Native antibodi es” are usually

het er ot etraner C g& copga%ttebor&s" otherq?out 11::’5%11000 CL@J topr}? e(égr’rpagggéj ditwo

i denti cal Thai s and ntical hains.  Each

li ght chalsﬁe‘f‘§11’§]1]|ﬁed°‘fe65 ipesty melPPffll?flﬂ}y aBﬁ’é“’éb‘?Fal é’ﬁ%‘ﬂt ﬁ'i PSSR,

whi | e 10he muniseecidfic dirgipddide (o akadem=cilid @stibgdinasy Eornef ctrpp ghdiepst of

di fferent tkwemstogl chulidiésobypestikaghehgnsmts addohy gid tbbaiaxhabisotimas
regularly d@Qﬁ%gdplotﬂ(gd’l@QfaJch‘q_lt ulfide bridges. Each heavy chain has at one
end a variable,dc a_nuy I .25 -of co t S.
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Par ti cul ammgfiispecideé tnk BlidsL St hehi fesbdyocdaghencan 30 interface
between the |igplcicha @Q&Leaea\ﬂecb@taelyaﬁé@bt&tdmws 1/RBr$tREM  of

"variabl e" ,refers f act that certaln, e ri abl
domai ns di*PPEr lgxtogﬁs‘lsave?ns’l ﬁ@ggﬁﬁh E o “Penr: %a‘i fl(ﬁ gs‘an h%lr%e g%sgw i

the bifdi igeziges Feevy i@} tC\Fa’tﬂs e H&F’[“i GHF’é‘r lértt‘f"ﬁ"d’dfi"faorhe?‘fys BB Y cuI ar
anti gen. ldonescerlenthéispdfidebbbuid ywiidengte ayegryofididdsylifhin ddnigmee irddigfhout

t he vari abnendlamai Reavpl ciihk batli@sfereht | SimonRCeniliat Bebtyped. hr Gech Jegment s
cal | ed hynﬁavatgjh@bbﬁalrnegilgashalgotrtagtlrart;hesﬂai:ghtmebaihanan@tsttmdheamgeg hai n
vari abl e %‘35‘% h@? vy LRgid ”E£se 01 gl ¥ a%é(ﬁl% H&Yat_tho %11@%!1%' & nuGLQSQ&l ns
are c S mﬁn i g Cgln% 21 :Ln ae Vggllaa‘. ma.1 q-f one enE'a&U
heavy nd i gHe "Eﬁa e Bc ™ onpr s & ERs7*14 &o %0
sheet configut RPEFEItCHFIERL B 15§ ?WéeeWypEttﬁléPT‘%tﬁP‘é °§@Fbr?§ Wmléﬁ % orm
| oops conmésin Ay, aldmekd Ritgohe: Eases céwitmtngopant ofpthe theavy Fhaipeegnd the

st ruct ur e.ligithendiyp ey adbl ablénal 89 O Nl ishec@adih Chigd nra@it éblkeldemdingethete i n

close proxidy tyaBy, the FRs.anRd, .bd hadihe réymeyaat@btealéﬁ@ ars theod he

ot her _.chali contribute.to fhe fornat Mggng site of
22 anti boci'rljglé fggetg k"’ebatth Light on =T ané%gg ofa%r ot el ns o nol

e term "var:.able“ refers to the fact that certain por ions o%g!tca
variable domains differ extensively in sequence among antibodies and are
used in the binding and specificity of each particular antibody for its
particular antigen. Howaver, the variability is not evenly distributed

35 throughout the variable domains of antibodies. It is concentrated in three
segments called hypervariable regions both in the light chain and the heavy
chain variable domains. The more highly conserved portions of variable
domains are called the framework regions (FRs). The variable domaine of
native heavy and light chains each comprise four FRs, largely adopting a B-

40 gsheet configuration, connected by three hypervariable regioms, which form
loops conmecting, and in some cases forming paxrt of, the p-sheet structure.
The hypervariable regions in each chain are held together in close
proximity by the FRg and, with the hypervariable regions from the other
chain, contribute to the formation of the antigen-binding site of
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Interest, 5th Ed. Public Health Service, National Institutes of Health,

Bet hesda, MD. (1991)). The constant domains are not involved directly in

bi ndi ng an anti body to an antigen, but exhibit various effector functions,
5 such as participation of the antibody in anti body-dependent cell-nedi ated
cytotoxicity (ADCC). Papain digesti on of antibodi es produces-two identical
antigen-binding fragnents, called "Fab" fragnents, each with a single

ant i gen- bi TRIEPRISF t &35 arfdbar residual SPptengesapieRroteihoser Namenalefiaet s
its abilitintepest) 6rlystdal IPhzicr @agidhy seRaps) NnvdtheafineRbe itueddSrame (@b’ ) z
fragment tmahed@ds wiWais¥h} genrpi eshs@altsamn@n&el SoSti nb!:lv%@pgﬂlegt]ﬁj

cross-1i nkﬂ,,ﬁg;,@_{ﬂa}lgﬁﬂnb ody F¥o a!nsa_ltl e m n gugr}na}?tl 9?91‘1 %ggetor }rM]ctafms

cont ai a_conpl et e ant|%€n rec%% APt ok an

regi on COI’ISI St 8° JPTH BT SP Bf e AR c‘ﬁaf“ﬁtléfﬁﬂ’ Gﬁ%enldF@”ntce&h"&ieﬁlﬂﬁaﬁl abl e
domai n i n TCH*ICHENIADES) coval ent association. It is in this configuration
that the three Fayper digeisabiineof egtinaied peatltey afwbatieat daMBA ibel-8E@Ghgt O
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domai N (CHijeofost HR REAVYaRRAI Ha Erﬁbllghli:a&{g@ﬁ'tv%rlééed&&nfa% lfnl’erRhEann_

fragmepts py fel;g@ of a_fewresidues at carboxy term nus of the
heavy chain [ aa(r%g%‘%a?%c udi r%L ofne or rmre c°§%%ge’“"rﬁ'émnf r%‘r?] tHhe dhtFbody
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coupl i#ags c@&pﬁ@lﬂéj%ﬁgmﬁlﬁﬁ%rﬂr@aﬁ Sge Q}g %EID?J. xgh;.n Lb%l?sasg gned

anti bodi e Q ecres can
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on the ami no a&Ptl Faedragnsat oflspheonteinst thet cooiraitn dofiaiithef rthe Hgawy cbhai ns,
ant i bodi esng afhebdingsicgneant odatiafd erant < a8sefeavyheiAnar erad i ‘feagmhw

cl asses oliffdractomafiy b@S&m@ﬁts @A hel g@lti&ﬁof'ﬁ@&w%lé@g a@N4e csag‘\}é of

'I[hgge may tpﬂnlt‘ljd.lé tc'ﬂetl:h hd egaalﬂtaiﬁshlgvﬁllg‘\s/a%g(f: IS%%%ﬁc:‘ers}nb:f 8gstea.nes f?cﬁnat

cgrresporcﬁ ?oagl[ heo @fng?enetglgﬁ‘ as<8R' §F :?FnttPBo?ﬁsé?‘a&F%“ CaFfidg far B eln

and p, redpE it %ISVS“IW@ SOPAE Es)stof uEhurcessnd Gomedns dfasnat olrgbkt one

conf i gur afFemmdhidl dgictrer eAtlake ) aswetbagl frmguasgl obighihald yarerenpkbiukanwe. 23

"Si ngl3e- chaims BY" For 'EsadmentsARinhk 810 BavE r REHEE NEs e 003" bestvdeherNMd. andeddy
chemical couplings of antibody fragments are also known.

The "light chains' of antibodies (immunoglobuling) from any
vertebrate species can be assigned to one of two clearly distinct types,
called kappa {x) and lambda (A), based on the amino acid sequences of their

35 constant domains.

Depending on the amino acid sequence of the constant domain of their
heavy chaing, antibodies can be assigned to different classesg. There are
five major classes of intact antibodies: IgA, IgD, IgE, Ig@, and IgM, and
several of these may be Ffurther divided into subclasses (isotypes), e.g.,

40 IgGl, IgG2, IgG3, IgG4, IgA, and IgA2. The heavy-chain constant domains
that correspond to the different classes of antibodies are called o, &, e,
Y, and 1, respectively. The subunit structures and three-dimensional
configurations of different clasges of immunoglobulins are well known.
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domai ns of antibody, wherein these domains are present in a single

pol ypeptide chain. Preferably, the Fv pol ypeptide further conprises a

pol ypeptide |inker between the W and VL domai ns which enables the scFv to
5 formthe desired structure for antigen binding. For a review of scFv see
Pl uckt hun in The Pharmacol ogy of Mnocl onal Antibodies, vol. 113, Rosenburg
and Moore eds., Springer-Verlag, New York, pp. 269-315 (1994). The term

"di abodi es" ref'@imlecchenml v aont I"BOY &rtdhenESRIRRE cAPTiahtiR el Bchdi ng
sites, Whidshafdsagsme ndrs iB@IPI Ivkerdnhadeye C haiziny aprabpeesed® donma nsinyk)
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chain (VH -olﬁ%ti Y MR Bl HEETy DAL, k@ SURLd oLl Qe BALTEAD
bet ween t H& {Smai NS “oR The sane "chai n® the domains are forceéjpv to pair

with tRe CORPIEITeRTHFS FEMETHES JP~afbtRARt PRS- anf® cPeat et v °

ant i gen- biRderrdusi ine Ske Dhatrodilegy artfe MeresEeiad et tiBeE efulvPy - ilA3 - ROPSBREHDI e,
15 EP 404,48 MmooV 23/ 1 bpbihgetive:- 10, | Revgedrketppal 269-PysocioMat | . Acad. Sci .
USA,  90: 6444- G448 {1993} avolhs t Sl TR0 GneNiAl artibddPOdyagrttdiS@idnhewei n
refers o ap, antibady. SRl nedh AT UM AROPULALLOR, Of AURStANLLALkiasss
honbgeneous agh i bo |e%, . e: the 1 ndiv] dual ; qﬂ?odi,es § ”Eri&iae”% ;m:t\e
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preparati ong; Wl ghaiypiGald ¥ saehbdde fief b&leilea At BOdes: dicbeGlatbiagai nst
di ffere;ﬂ eterm nants /egl tqpesd% 1elach IZE;tr’g)lnocLl%nal a0t hady J.s dignected
agai nsP a & AGH @ Het@r A/AAN 7 of% ARM AR §5n™ T n"'addi Tion to theit
speci fi ci t30:644*ne*4PoB®Pbnal anti bodi es are advantageous in that they are
synt hesi zed by Thhetdrypbricionienel| 4nyilegdy” UFrc oredenairedefsgrsothein antibody

i Mmunogl ohipkhfiea Fheh D@bhiletionmBAOSIeE@IL Al Iyn domatesut hentihatiast ef.eof t he

a?t I b?d% géieb?h&g/'nglalagt?%ogl%mcgmﬁqs?&éb%%@nﬁaélﬁllg%._ohpmeih%ff’i%tapo&wegﬁ|t (I‘)]n

of antjbodies, and 1s nof to be constr as .requjri .on_. e
ant i bom by  aRy=P: ?’?i%at'ff”éarltlﬁefﬁcéla.rlngFéanazcigzr?pIté‘fgtIﬂag %n%&%o%& R s
to be usedPHHccoWRRtE W PHiTHLes gredeably ARt On REY B Sibte 2By "the
hybri doma srestredef iamsigagéscmiibed byFurkesymere et img| contppgtur &0 FSBBYPEL975) ,
or may be meidgclbyariecamiba@ant pbifaraSonet hbdsh ( Seeicadly. intlu8e PRHEEsH=NNO.
4,816, 567) ancThsai csOnBeloRal aihiédhodh £ reiBy t&ibmmtesolatiesbddsi pmaphmge

anti bogy LIDEartgs UslielNg, Leflinlgues.descil badsd Qacksan: condlne
Nature, 3 :é 4-628 ﬁl%glimand rks ef.al.. ., I\/%I. BLY i 2R 2815097
(1991), foP el & et nB%It(B‘%/g’f Rt s herernTSpeci T cal w i ncl ude
"chi ner i c"advagFagRtYshoth eEhati nifHoGIFBbETSPLIsH il cH®a PEFIIBA S THE' heavy
and/ or | i ghtcontchdpateis bylerdthem| iwmtipodebidmol ofbas Tidbrr eSpenvaieny"
sequences ijiicadki bodi esmadedtey ethsl 1 aa aapabédyCcubar bepeci estadnedefongi ag to
a part i cul afqc ARELAYIMELASSA REASS, ohbhEirbifs! erBANGET nof thebe
chai N(8) | SngldRANILRLaliell) QLoABIRIOGP Uhe e Eal 43P ARFIIpA0 AU REERaL N
anti bodi es_ 9 o . .
For example, &the monoclonal antibodies to be used in accordance with the
present invention may be made by the hybridoma method first described by
Kohler et al., Nature, 256:495 (1975), or may be made by recombinant DNA

as methods (see, e.g., U.S, Patent ©No. 4,816,567). The "monoclonal
antibodies" may alsc be isolated from phage antibody libraries using the
techniques described in Clackson et al., Nature, 352:624-628 {1e91) and
Marks et al., J. Mol. Biol., 222:581-597 (1991), for example.

The monoclonal antibodies herein specifically include “chimeric”

40 antibodies {immunoglobulins) in which a portion of the heavy and/or light
chain is identical with or homologous to corresponding seguences in
antibodies derived from a particular species or belonging to a particular
antibody class or subclass, while the remainder of the chain{s} is

identical with or homologous to corresponding sequences in antibodies
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derived from anot her species or belonging to another antibody class or
subcl ass, as well as fragnents of such antibodies, so | ong as they exhibit
the desired biological activity (U S. Patent No. 4,816,567, Morrison at
al., Proc. Natl. Acad. Sci. USA, 81:6851-6855 (1984)). Chineric antibodies
5 of interest herein include "primatized" antibodies conprising variabhle
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per f or mancewmubdy1g8NehAl (retiifeiiGBRiveeE) iBNMHiIBOdEsVddel ROADE ikgPervariable
substanti aldy.al l: ofpcat.Leashe 00 ARhdYPbGakLYsaulNOsr Al ahberdormhes, in
which all or ,subEt ant i ql 2Ll ol the —hypervariable alsoiagé SCOLJ eSPQJTHtt 0
those of aWom: KimAn THR8gPB5atT n°amd “ar°°oF Substantially all of the
FRS ar & t s 8ogrman pkpate| ?ﬁ*fﬁﬁ%érlsmfﬁr-?ﬁdzsp?éﬁt%ﬁ%e.affr’rfé“ﬁur?éﬁi‘“fBa"%Ht i body
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further detaihsSmosSEe ndfI8Sed@lanBbodi YAkl Gompde Sdids (H286)s oBtegdwmann at

2: 503 506 {1940, " gl mdBie Bk TPt HlicikoatP, i Tosi bRt ions

rm™h rvari n h
ref ers“t o He™4H Fd f“é‘éhr%(ﬁt ’?eé“g]flﬁﬁégl Sfi?apﬁga?ﬁmlaﬁ%dy %iggﬁerg%g%ggshﬁg%%ﬁzﬁ?e for
ant i gen- bi #gikRSY wihe $7FPESfariResreintl il cohp?i se8sant™o & F¥PESldtes
froma "cowpl erendde t Jordébsr niimi ngigtegerbn” cgr #uBPRntielly. 2idsi dhiesh24- 34
(L1), 50-bpefta)arind18Fu9 éofredponidntd icbe JE aChai-Ruvar iiabiregtdobim zaad
gl- 35 35K(At;ﬁ% or5t9ab@5a:(éﬂ%i1ﬁ%@1 9 lt;ﬁgpﬁidS)qriantﬁcJ&e_ b@@m}uﬁaﬁi fim\adgh all18n -
omal n; apa a - cquences, . r e (0} n SL,
o PUBl | oty " pERT AL BNl 0B BB TR SR GRS
(1991)) arkfFBIon (Hode FBEFHELEHE I Re Ry pEFURF] dFTe |t56=pdalf%.tg.a r 88i Gues
26- 32 (L1)hunsQ- 3pmunpgopubind 91F96 furBher| rfetfidsl | gRe EPRESn YFarilabl B3d8fai n
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CFRr !dues ELLLrhg. tetrl‘n]'loal'? V%a'r?‘%l% dgqcairllﬁ wégs!u%gﬁ%e%é erre%il%nttg h:%e amino
hyper vari abl e régj on resrques - as ﬁeﬂ"el n “det i hed. , o
acid residues of an antibedy which are responsible for antigen-binding.
The hypervariable region comprises amine acid residues from =a
“complementarity determining region* or "CDR* (e.g. residues 24-34 (L1),
50-56 (L2} and 89-57 (L3) in the light chain variable domain and 31-35
35 (H1), 50~65 (H2) and 95-102 (H3) in the heavy chain variable domain; Kabat
et al., Sequences of Proteins of Immuncleogical Interest, 5th Ed. Public
Health Service, National Institutesz of Health, Bethesda, MD. (1591)) and/or
those residues from a “hypervariable loop” (e.g. residues 26-32 (Ll), 50-52
{L2) and 91-96 (L3) in the light chain variable domain and 26-32 (H1), 53-
40 55 (H2) and 96-101 (H3) in the heavy chain variable domain; Chethia and
Lesk J. Mol. Biol. 196:901-917 {(1987)). “"Framework" or "FR" residues are

those variable domain residues other than the hypervariable region residues

as herein defined.
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An anti body "which binds" an antigen of interest, e.g. CD20 or DR4 or DRS,
is one capable of binding that antigen with sufficient affinity and/or
avidity such that the antibody is useful as a therapeutic agent for
targeting a cell expressing the antigen. 5 For the purposes herein,

"i mmunot herapy” will refer to a nethod of treating a manmal (preferably a
human patient) with an anti body, wherein the antibody may be an
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mask the MHC ant:l.gens Examples of such agents include 2-amine-6-aryl-5-
substituted pyrimidines (see U.S. Pat. No. 4,865,077, the disclosure of
35 which ig incorporated herein by reference); nonsteroidal antiinflammatory
drugs {(NSAIDs); azathioprine; cyclophosphamide; bromocryptine; danazol;
dapscne; glutaraldehyde (which masks the MHC antigens, as described in U.S.
Pat. No. 4,120,649); anti-idiotypic antibodies for MHC antigens and MHC
fragments; cyclosporin A; steroids such as glucocorticostercids, e.g.,
40 prednisone, methylprednisolone, dexamethasone, and hydrocortisone;
methotrexate (oral or subcutaneous}; hydroxycloroquine; sulfasalazine;
leflunomide; cytokine or oytokine receptor antagonists including anti-
interferon-y, =B, or -a antibodies, anti-tumor necrogig factor-o antibodies

(infliximab or adalimumab), anti-TNFa immuncahesin {etanercept), anti-tumor
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26 necrosis factor-(i antibodies, anti-interleukin-2 antibodi es and
anti-lL-2 receptor antibodies; anti-LFA-1 antibodies, including anti-CDlla
and anti- CD18 anti bodies; anti-L3T4 anti bodi es; heterol ogous
anti-lynphocyte globulin; pan-T antibodies, preferably anti-CD3 or
anti-CD4/CD4a 5 anti bodies; sol uble peptide containing a LFA-3 binding
domain (WD 90/08187 published 7/26/90); streptokinase; TGP,
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that is typically accompanied by one or more characteristic cell changes,
including condensation of cytoplasm, loss of plasma membrane wicrovilli,
35 segmentation of the nucleus, degradation of chromosomal DNA or loss of
mitochondrial function. This activity can be determined and measured using
well known art methods, for instance, by cell wviability assays, FACS
analysis or DNA electrophoresis, binding of annexin V, fragmentation of
DNA, cell shrinkage, dilation of endoplasmic reticulum, cell fragmentation,
40 and/or formation of membrane vesicles (called apoptotic bodies). Assays
which determine the ability of an antibedy (e.g. Rituximab) to induce
apoptosis have been described in sShan et al. Cancer Immunol Immunther
48:673-83 (2000); Pedersen et al. Blood 99:1314-9 (2002); Demidem et al.
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(rhevmatoid arthritis, Jjuvenile rheumatoid arthritis, ostecarthritis,

psoriatic arthritis, and ankylosing spondylitis), psoriasis, dermatitis
including atopic dermatitis; chronic idiopathic wurticaria, including
35 chronic autoimmune urticaria, polymyositis/dermatomyositis, toxic epidermal
necrolysis, systemic sclercderma and sclerosis, responses associated with
inflammatory bowel disease (IBD) (Crohn's disease, ulcerative colitis}, and
IBD with co-segregate of pyoderma gangrenosum, erythema nodosum, primary
sclerosing .cholangitis, and/ocr episcleritis), respiratory distregs
40 syndrome, including adult respiratory distress syndrome (ARDS), meningitis,
IgE-mediated diseases such as anaphylaxis and allergic rhinitis,
encephalitis such as Rasmussen's encephalitis, uveitis, colitis such as
microscopic colitis and collagenous colitis, glomerulonephritis (GN) such
as membranous OGN, idiopathic membranocus GN, membranous proliferative GN

45 (MPGN) , including Type I and Type II, and rapidly progressive GN, allergic
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m croscopic colitis and col |l agenous colitis, glonerulonephritis (G\N) such
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(MPG&), including Type | and Type Il, and rapidly progressive ON, allergic
29 conditions, eczemn, asthma, conditions involving infiltration of T cells
and chronic inflammtory responses, atherosclerosis, autoinmune
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A "chemotherapeutic agent" ig A “"chemotherapeutic agent" is a
chemical compound wuseful in the treatment of cancer. Examples of
chemotherapeutic agents include alkylating agents such as thiotepa and
CYTOXAN® cyclosphosphamide; alkyl sulfonates such as busulfan, improsulfan
and piposulfan; aziridines such as benzodopa, carbequone, meturedopa, and
uredopa; ethylenimines and methylamelamines including altretamine,
triethylenemelamine, trietylenephosphoramide, triethiylenethicphosphoramide
and trimethyloclomelamine; acetogenins (especially bullatacin and
bullatacinone) ; a camptothecin (including the synthetie  analogue

topotecan); bryostatin; callystatin; CC-1065 {including its adozelesin,
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pirarubicin; Jlosoxantrone; pedophyllinic acid; 2~ ethylhydrazide;
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40 triaziquone; 2,2',2"-trichlorotriethylamine; trichothecenes {especially T-
2 toxin, verracurin 2, voridin A and anguidine); wurethan; vindesine;
dacarbazine; mannomustine; mitobronitol; mitolactol; pipobroman;
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e.g., TAXOL® paclitaxel (Bristol- Myers Squibb Oncology, Princeton, N.J.),

45 ABRAXANE™ Cremocphor-free, albumin-engineered nanoparticle formulation of
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percentage of cells overexpressing such genes in § phase. Examples of
35 growth inhibitory agents include agents that block cell cycle progression
(at & place other than S phase), such as agents that induce G1 arrest and
M-phase arrest. Classical M-phase blockexs include the vincas (vincristine
and vinblastine), taxol, and tope II inhibitors such as doxcrubicin,
epirubicin, daunorubicin, etoposide, and bleomycin, Those agents that
40 arrest Gl also spill over into S-phase arrest, for example, DNA alkylating
agents such as tamoxifen, prednisone, dacarbazine, wmechlorethamine,
cisplatin, methotrexate, 5-flucrouracil, and ara-C. Further information
can be found in The Molecular Basgsis of Cancer, Mendelsohn and Israel, eds.,
Chapter 1, entitled "Cell cycle zregulation, oncogens, and antineoplastic
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The terms “treating”, “treatment” and “therapy” as used herein refer

to curative therapy, prophylactic therapy, and preventative therapy.
The term “mammal” as used herein refers to any mammal classified as a
mammal, including humans, cows, horses, deogs and cats. In a preferred
35 embodiment of the inventicn, the mammal is a human.

II. Compositions and Methods of the Invention
A cytokine related to the TNF ligand family, the cytokine identified
herein ag YApo-2 Jligand" or “TRAIL” has been described. The predicted
40 mature amino acid sequence of native human Apo-2 ligand contains 281 amino
acids, and has a calculated molecular weight of approximately 32.5 kDa.
The absence of a signal sequence and the presence of an internal
hydrophobic region suggest that Apo-2 ligand is a type II transmembrane
protein. Soluble extracellular domain Apo-2 ligand polypeptides have also
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a5 Amino acid sequence fragments or wvariants of Apo-2 ligand can be
prepared by introducing appropriate nucleotide changes i1nto the Apo-2
ligand DNA, or by synthesis of the desired Apo-2 ligand polypeptide. Such
fragments or variants represent insertions, substitutions, and/or deletions
of residues within or at one or both of the ends of the intracellular
40 region, the transmembrane region, or the extracellular region, or of the
amino acid sequence shown for the full-length Ape-2 ligand in Figure 1.
Any combination of insertiom, substitution, and/or deletion can be made to
arrive at the final construct, provided that the final construct possesses,
for instance, a desired biclogical activity, such as apoptotic activity, as

45 defined herein, In a preferred embodiment, the fragments or variants have
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30 (2) uncharged polar: Gly {G), Ser (8), Thr (T), Cys (C}, Tyr (¥}, Asn {N),
Gln (Q)
(3) acidic: Asp (D), Glu (E)
(4) basiec: Lys (K}, Arg (R), His(H)
Alternatively, naturally occurring residues may be divided into
35 groups based on common side-chain properties:
(1) hydrophobic: Norleucine, Met, Ala, Val, Leu, Ile;
(2) neutral hydrophilic: Cys, Ser, Thr, Aen, Gln;
{(3) acidic: Asp, Glu;
(4) basic: His, Lys, Arg; 4
40 (5) residues that influence chain orientation: @ly, Pro;

{(6) aromatic: Trp, Tyr, Phe.
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(3) acidic: Asp (D, GQu (E) (4) basic: Lys (K, Arg (R, H s(H
Alternatively, naturally occurring residues nay be divided into 35 groups
based on common side-chain properties: (1) hydrophobic: Norleucine, Met,
Ala, Val, Leu, Ile; (2) neutral hydrophilic: Cys, Ser, Thr, Asn, dn; (3)
acidic: Asp, Gu; (4) basic: H's, Lys, Arg; 40 (5) residues that influence
chain orientation: Gy, Pro; (6) aromatic: Trp, Tyr, Phe. 36 Table 1
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GQu (E) As JAlaL:(AI) Asp—— GO A a s (HAs IVa]_u' m, LyS, A g Ag lle
(1) Leu; Val; Met; Ala; [Leu Phe: Norleucine Leu (L) Nor | euci ne: 11 ; Val ;
lle Met; Rﬁw (Phe Lys (IQYEArQ’jPiGSﬁ; Asn Arg Met|{¥) Leu; Phe; Ile|Leu
Phe (F) Trpizdem—vels .“'WWTN Thr

¥ ] Gimn; v A L AT
Thr (T) Val; Ser Ser Trjp Z‘V\) JLTyr; Phé Tyr~ Tyr (y) Trp: Phe: Thr: Ber Phe
Val (V) || ¢psdeény Met, Hw8p:l2em Al a; Norleucine peMariations in the Apo-2
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bl ocked met ﬁjr"brﬁ’l speci e)*Pat®Fhe N- 10 terminus pP°R he pol ypepti de
sequence. TEE nErtErcacfxa(T. 0., CDNA Or genom c| M) encodi ng nat|ve or
His (H) Asn; Gln; Lys; Arg Arg
Ile (I) Leu; Val; Met; Ala; Leu
Phe; Norleucine
Leu (L)} Norleucine; Ile; Val; Ile
Met; Ala; Fhe
Lys (K) Arg; Gln; Asn Arg
Met (M) Lewu; Phe; Ile Leu
Phe (F) Trp; Leu; Val; Ile; Ala; Tyr Tyr
Pro (P) Ala Ala
Ser (8) Thr Thr
Thr (T) Val; Ser Ser
Trp (W) Tyr; Phe Tyr
Tyr (¥} Trp; Phe; Thr; Ser Phe
val (V) Ile; Leu; Met; Phe; Leu
Ala; Norleucine

5 Variations in the Apo-2 ligand sequence alsc included within the
scope of the invention relate to amino-terminal derivatives or modified
forms. Such Apo-2 ligand sequences include any of the Apo-2 ligand
polypeptides described herein having a methionine or modified methionine
{such as formyl methionyl or other blocked methionyl species) at the N-

10 terminus of the polypeptide sequence.

The nucleic acid (e.g., cDNA or genomic DNA} encoding native or
variant Apo-2 ligand may be inserted into a replicable vector for further
cloning (amplification of the DNA) or for expression. Various vectors are
publicly available. The vector components generally include, but are not

15 limited to, one or more of the Ffollowing: a signal sequence, an origin of
replication, cne or more marker genes, an enhancer element, & promotex, and
a transcription termination segquence, each of which is described below.

Optional signal sequences, origins of replication, marker genes, enhancer
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35 promoter control and the higher cell dengity and titers reached in

harvested cell paste.

Construction of suitable vectors containing one or more of the above-
listed components employs standard ligation techniques. Isolated plasmids
or DNA fragments are cleaved, tailored, and re-ligated in the form desired

40 to generate the plasmids required.

For analysis to confirm correck gequences in plasmids constructed,
the ligation mixtures can be used to transform E. coli K12 strain 294 (ATCC
31,446) and successful transformants gelected by ampicillin or tetracycline

resistance where appropriate. Plasmids from the transformantas are
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and Streptomyc¢es. Preferably, the host cell should secrete minimal amounts

of proteolytic enzymes.
In addition to prckaryotes, eukaryotic microbes such as filamentous
fungi or yeast are sguitable cloming or expression hosts for Apeo-2 ligand-
35 encoding vectors. Suitable host cells for the expression of glycosylated
Apo-2 ligand are derived from multicellular organisms. Examples of all
such host cells, including CHO cells, are described further in WO97/25428.
Host cells are transfected and preferably transformed with the above-
described expression or cloning vectors for Apo-2 ligand production and
40 cultured in nutrient media modified as appropriate for inducing promoters,
selecting transformants, or amplifying the genes encoding the desired
sequences.
Transfection refers to the taking up of an expression wvector by a

hoet ¢ell whether or not any c¢oding sequences are in fact expressed.
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Apo-2 ligand are derived frommnulticellular organisnms. Exanples of all

such host cells, including CHO cells, are described further in WO97/25428.
Host cells are transfected and preferably transforned with the above
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used to prlddifce Apo-2 ligand may be cultured in a variety of culture medi a.

Exanpl es of coRnekegieticy caliai add eocwkedwce ApdiRaligrefudey Heenicglimired in
30 guitable culture media as described generally in Sambrook et al., supra.

Particular forme of culture media that may be employed for culturing E.
coli are described further in the Examples below. Mammalian host cells
used to produce Apo-2 ligand may be cultured in a variety of culture media.
Examples of commercially available eculture media include Ham's F10

35 {8igma), Minimal Essential Medium ("MEM", Sigma), RPMI-1640 (Sigma), and
Dulbecco's Modified Eagle's Medium ("DMEM", Sigma). Any such media may be
supplemented as necessary with hormones and/or other growth factors (such

as insulin, transferrin, or epidermal growth factor), salts (such as sodium
chloride, calcium, magnesium, and phosphate), buffers (such as HEPES),

40 nucleosides (such as adenosine and thymidine), antibiotics (such as
Gentamycin™ drug), trace elements (defined as inorganic compounds usually
present at final concentrations in the micromolar range), and glucose or an
equivalent energy source. Any other necessary supplements may also be
included at appropriate concentrations that would be known to those sgkilled
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cells can sequester metal lons effectively by forming metal ion complexes

with cellular matrices. Thus, in the cell cultures, it is preferable to

add the selected divalent metal ions tc the culture media after the growth

35 phage (after the desired host cell density is achieved) or just prior to

product expression by the host cells. To ensure that sufficient amounts of

divalent metal icns are present, additional divalent metal ions may be

added or fed to the cell culture media during the product expression phase.

The divalent metal ion concentration im the culture media should not

40 exceed the concentration which may be detrimental or toxic to the host

cells. In the methods of the invention employing the host cell, E. coldi,

it is preferred that the concentration of the divalent metal ion

concentration in the culture media does not exceed about 1mM (preferably, <

1mM) . Even more preferably, the divalent metal ion concentration in the
45 culture media is about 50 micromolar to about 250 micromolar. Most
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Antibodies useful for immunohistochemical staining and/or assay of

sample fluids may be either monoclonal or polyclonal, and may be prepared

35 in any mammal. Conveniently, the antibedies may be prepared against a

native Apo-2 ligand polypeptide or against a synthetic peptide based on the

DNA sequences provided herein or against excgenous seguence fused to Apo-2
ligand DNA and encoding a specific antibody epitope.

Apo-2 ligand preferably is recovered from the culture medium as a

40 secreted polypeptide, although it also may be recovered from host cell

lysates when directly produced without a gecretory sgignal. If the Apo-2

ligand is membrane-bound, it can be released from the membrane uging a

suitable detergent solution (e.g. Triton-X 100) or ite extracellular region

may be released by enzymatic cleavage.
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During any such purification steps, it may be desirable to expose the
recovered Apo-2I. to a divalent metal ion-containing solution oxr to
purification material (such ag a chromatography medium or support)
containing one or more divalent metal ions. In a preferred embodiment, the
divalent metal ions and/or reducing agent is used during recovery or
purification of the AaApo-2L. Optionally, both divalent wmetal ions and
reducing agent, such as DTT or BME, may be used during recovery ox
purification of the Apo-2L. It is believed that use of divalent metal ions
during recovery or purification will provide for stability of Apo-2L trimer
or preserve Apo-2L trimer formed during the cell culturing step.

The description below also relates to methods of producing Apo-2
ligand covalently attached (hereinafter 'conjugated") to one or more
chemical groups. Chemical groups euitable for use in an Apc-2L conjugate
of the present invention are preferably not significantly toxic or

immunogenic. The chemical group ie optionally selected to produce an Apo-
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Pr ef er abl € avera

about 25, BUG & FEPpré’F%freaB‘P];Y'f ‘&ﬁnaéﬁﬂuﬁr‘iupoea ¥ 61288 FBBTK BIGIO D,
in one enBRHitreERt prefegstiat rometylc greired JWE witiirPEGRs hawd mymwercasivage
mol ecdf ar aveeitgitite, ofndligptcal 190Ghbse QEGI pruhiatiohd esuPEB1ehesD PREY DRI tHeS
unsubst i t pieddnt RterthoiMie alonQoddgesdns tirbpdQd: e 0N 8AGratigt Bo aReAlkY!
group. Prgieeatl.y, wgmtal kyl gzt Ol“égcalhpg.l.e Cg‘om%r@ilagi/} UB¥Mhrie p=a(s000)
preparations typically contain molecules that wvary slightly in molecular
welght, usually % 500 D.
35 The Apo-2 ligand of the invention may be in various forme, such as in
monomer form or trimer form (comprising three wmonomers). Optiecnally, an
Apo-2L trimer will be pegylated in a manner such that a PEG molecule is
linked or conjugated to one, two or each of the three monomers that make up
the trimeric Apo-2L. In such an embodiment, it is preferred that the PEG
40 employed have an average molecular weight of about 1,000 to about 5,000 D.
It is alsc contemplated that the Apo-2L trimers may be ‘“partially”
pegylated, i.e., wherein only one or two of the three monomers that make up
the trimer are linked or conjugated to PEG.
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and nost preferably a methyl group. PEG preparations are commercially 30
avai l able, and typically, those PEG preparations suitable for use in the
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as wel | asztﬁdﬁ@owspeoefaqnmira;tﬁerpcswéno)ped mdle obtrapreiopt darandingser tREOtSim |
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the protein AS ThI S not

i Kk tely S
recom’rendeal“lena?tlﬁ’éﬁélﬁ’alﬂf ?be%eab%‘ﬁt chE.rt%o 8‘88 (19]@ o teﬂe Iéértgt)ﬂ
200 nol es, of aktiAFattesrhssl| (j‘?f”étemlﬁé‘f‘e‘?m‘fbétofhepr“(??@r esaa?@ d ergeuénrn r o el n
concent r at kb, bislighpl eyethseThe flewcine azipoen sefueaces PaLRH CPOTYARS 5BT nol e
20 of protehnneSard.bal ance to maintain optimumactivity, while at the sane
time optimzing, if possible, sthe«cisewatonyshalf-1ife of the protein. It

is further cont ﬁrgﬁl %grt%%grétqgg A&Q@ﬂr x%@éﬁ:ro'r bgd 1h&L:6L NadiBYpte an@a.b%@;é@le

li nked or fused t eu0| equences usin chni g in the
art. 25 xxi&?ﬁ%ﬁ%x‘?ﬁ?ﬁﬁ’é’&?ﬁx%& T%E #HGES 6F ‘%ﬂgregt?n? ‘gdzlfgp&mf <
n

recept or

anti bodi es Smngmﬁoantqnbw#ésmaya%r #-gor FeSOITHEJTPEY 8 theTﬁE“a?ﬁPl‘g'er‘? to
be used fopopriesuchieaRiof coftaintey eel ngefiged aptticbedy nklfFebeatigely. of
sol ubl g3f oLAA R A8y ANt1 U8 Nes@hedbing the antigen at their cell surface can be
used to generate, or screen for, antibody. Other forme of the antigen
useful for generating antibody will be apparent to those skilled in the

art.

35 {i) Polyclonal antibodies
Polyclonal antibodies are preferably raised in animals by multiple
subcutaneous (sc) or intraperitoneal (ip)} injections of the relevant
antigen and an adjuvant. It may be useful to conjugate the relevant
antigen to a protein that is immunogenic in the gpecies to bes immunized,
40 e.g., keyhole limpet hemocyanin, serum albumin, bovine thyroglobulin, or
soybean trypsin inhibitor using a bifunctional or derivatizing agent, for
example, waleimidobenzoyl sulfosuccinimide estexr {conjugation through

cysteine residues), N-hydroxysuccinimide {through 1lysine residues),
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portion thereof, containing the desired epitope. Alternatively, or 30
additionally, cells expressing the antigen at their cell surface can be
used to generate, or screen for, antibody. Qher fornms of the antigen
useful for generating antibody will be apparent to those skilled in the
art. 35 (i) Polyclonal antibodies Polyclonal antibodies are preferably
raised in animals by nultiple subcutaneous (sc) or intraperitoneal (ip)
i nj ect i ons gbftardigengleey ayrtcinimryeiridnd safladjruREFC=NR.t vhere Beands & udret 0
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Seven to 14;gaysnt atfdsstN@xaR MeLgyear € bl e6hillaRd 4he semunvés magsayed for
ant i body t'ré«.% néghgc?ﬁ 1§u%09§tp%gtél§1t del%).llLe Aistoeragg!r@g%a%% agEr{t%f graply,

he sane 1 gen,

t he ani 00sSt on

conj uga{?‘selda‘fd?L Ef“chrffsé‘r”é?'F% ‘f‘s(?geﬁ ‘lgﬁgf%ﬁ t ghFP°8TFf er ent cr oss | i nki ng
reagent. Conj ughtiés "ﬁ’Fl%lOéah apEthediRe i n reconbl nant cell culture as

protei n fusi onskonAbBmal agyilegaes nge agpeatredsioh a epatadn vf aswrssantiablvy
used to enhaRgenddle aATIHAEidsESROBSE. tHel | dnalMAilaes] ORRinadilel b@einRs sMyoaleonal
anti bodi espéﬁu%a%kahe ﬁ%%r(tqu 69;99&' 2 4%33911‘@ %L@gltlgaééaarrﬁgm&%@@%s

ant i bodj es ual, anti es rigLng n are
i dent i g 513'<acte "’tayf oF PoEethE M urzf\ﬁmgﬁ) occur%rgrgr)i% t%ut at &llgler 68??15 onagln
)

present i nlﬁ‘ﬁﬁ‘iﬁ?esaﬁ%r?ﬁrac?ﬁ{us?f ife 2BROUPEY & “tho ’c:“rgoﬁaﬂ“‘“t“’fen&ifc%f‘taé‘éettehe
charact er softifhdiegnti body as not being a m xture of discrete antibodies.
For exanpl e, thmmoaeabonal tiant wdvdiesl maytiediedendisi bg whd hybgi dora

net hod fir gl 4886 h@@@dbhz@hée%rﬂedaﬁy xoRLULL 212000402, (397 2bs (1385)Qr may
be madeis by recog;% ma e la)é recor;rl%l%af;'lesDN(ﬁ el%hogs (?rg B&ené I\%]'GIT %@Z)E;G?Ln the

hybri défa” et hd & ‘host uch as a

hamster, is i mwﬁhltfédh%b:?lﬂ‘ﬁrlaei‘“ﬁ'ﬁ‘ﬁ&ve d@’é‘ﬁ?lﬁe&t’?%r @F’P’é‘ﬁpflaﬁeyﬁﬁ o &M T 't hat
produce or seffe Tapablhenyerpr ddudimpiact | Bodreseirtharenidepcridprciei GalTyF bi nd
to the protgiphoctised flor prmuee zat kon.capiiler pfitpre@loipg antibodies that will
epecifically bind to the protein used for immunization. Alternatively,
30 lymphocytes may be immunized in vitro. Lymphocytes then are fused with
myeloma cells using a suitable fusing agent, such as polyethylene glyeol,
to form a hybridoma c¢ell (Geding, Monocional Antibodies: Principles and
Practice, pp.59-103 (Academic Press, 1986)).
The hybridoma cells thue prepared are seeded and grown in a suitable
35 culture medium that preferably containa one or more substances that inhibit
the growth or survival of ﬁhe unfused, parental myeloma cells. For
example, if the parental myeloma cells lack the enzyme hypoxanthine guanine
phosphoribosyl transferase (HGPRT or HPRT), the culture medium £or the
hybridomas typically will include hypoxanthine, aminopterin, and thymidine
40 (HAT medium), which substances prevent the growth of HEGPRT-deficient cells.
Preferred myeloma c<ells are thoge that fuse efficiently, support
stable high-level production of antibody by the selected antibedy-producing
cells, and are sensitive to a medium such as HAT medium. Among these,

preferred myeloma ¢ell lines are murine myeloma lines, such as those
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30 | ynphocytes may be inmunized in vitro. Lynphocytes then are fused with
nmyel oma cells using a suitable fusing agent, such as polyethyl ene glycol,
to forma hybridoma cell (Goding, Mnoclonal Antibodies: Principles and
Practice, pp.59-103 (Academ c Press, 1986)). The hybridoma cells thus
prepared are seeded and grown in a suitable 35 culture nediumthat
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pp. 59- 103 (Acadﬁm %°E£°§?’§?\}E|\ﬂ“%8§ R/TSUI ta y tthureui;ncai%l a fglre t u|i1§‘_=ﬂ__,r1§;rpose

i ncludé€, for exa

hybr i dona %@éﬂar%ter%aﬁr%*e%% SRAETR "SA Uy é§°’at§8|‘?’é‘§ t d’r‘FoF%mf“nb%rF"ﬁ‘Fﬁnﬁ'h‘Tn""lZS
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i mmunogl obgl LBrRMES fchga,tartggqagﬁlpcedur es such as, for exanple, protein A-
Sephar gse, hydrgxyl 20atd he S0r QPBLAULAPY:106]i06! G5t LABRALeSIS1adisal 4SS,

sequenced ' using conventional procedures (e.g., by using oligonucleotide
probes that are capable of binding specifically to genes encoding the heavy
and light chains of wmurine antikodies). The hybridoma cells serve as a

preferred source of such DNA. Once isolated, the DNA may be placed into

35 expression vectors, which are then transfected inte host cells such as E.

coli cells, simian COS cells, Chinese Hamster Ovary (CHO) cells, or myeloma

cells that do not otherwise produce immunoglobulin protein, to obtain the

synthesis of monoclonal antibodies in the recombinant host cells. Review

articles on recombinant expression in bacteria of DNA encoding the antibody

40 include Skerra et al., Curr. Opinion In Immunol., 5:256-262 (1993) and
Pliickthun, Immunol. Revs., 130:151-188 (1992).

In a further embodiment, antibodies or antibody fragments can be

igsolated from antibody phage libraries generated using the techniques

described in McCafferty et al., Nature, 348:552-554 (1990). Clackson et
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or affinity chromat ography. 30 DNA encodi ng the nonocl onal antibodies is
readily isolated and sequenced using conventional procedures (e.g., by
usi ng ol i gonucl eotide probes that are capable of binding specifically to
genes encodi ng the heavy and light chains of nurine antibodies). The
hybridoma cells serve as a preferred source of such DNA. Once isol ated,
the DNA nmay be placed into 35 expression vectors, which are then
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(1988) ; Verhoeyven et al., Science, 239:1534-1536 (1988)), by substituting
hypervarlable region seguences for the corresponding seguences of ‘a human
antibody. Accordingly, such "humanized" antibeodies are chimeric antibodies
(U.s. Patent No. 4,816,567) wherein substantially less than an intact human

35 variable domain has been subsgtituted by the corresponding sequence £rom a
non-human species. In practice, humanized antibodies are typically human
antibodies in which some hypervariable region residues and peassibly some FR
residues are cubstituted by residues £from analogous sites in rodent
antibodies.

40 The choice of human variable domainzs, both light and heavy, to be
used in making the humanized antibodies is wvery important to reduce
antigenicity. According to the po-called "best-fit" method, the sequence
of the variable domain of a rodent antibody is screened against the entire

library of known human variable-domain sequences. The human sequence which
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For example, it has been described that the homozygous deletion of the
antibody heavy-chain joining region (Jy) gene in chimeric and germ-line
mutant mice results in complete inhibition of endogenous antibody
35 production. Transfer of the human germ-line immunoglobulin gene array in
such germ-line wmutant mice will zresult in the production of human
antibodies upon antigen challenge. See, e.g., Jakcbhovits et al., Proc.
Natl. Acad. Sci. USA, 90:2551 (1993); Jakobovits et al., Nature, 362:255-
258 (1993); Bruggermann et al., Year in Immuno., 7:33 (1993); and US Patent

40 Nos. 5,591,669, 5,589,369 and 5,545,807.
Alternatively, phage display technology {(McCafferty et al., Nature
348:552-553 (1990}) can be used to produce human antibodies and antibody
fragments in vitro, from immunoglobulinm wvariable (V) domain gene

repertoires from unimmunized donors. According to this technigue, antibody
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(iv) Human antibodies As an alternative to humani zation, hunman anti bodi es
can be generated. For exanple, it is now possible to produce transgenic
animals (e.g., mce) 30 that are capable, upon inmunization, of producing
a full repertoire of human anti bodies in the absence of endogenous

i mmunogl obul i n production. For exanple, it has been described that the
honozygous del etion of the antibody heavy-chain joining region (JJ) gene
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(i ncluding selN&rigns iggehrimuenhabe beew|darddres Senttital pxpdfieicpviingniiredy
t echni quesragleacs.i betrdaytivha ks, ethéde. ,frdgmed . webleOlderii2d: 584l -59¥ed1190d), or
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Ant i body fragitent %zs\lﬁh Stre® echn‘i’c’d”ﬁ&%r hé%?%seoefé“ﬁgrﬁfé\‘?‘él EFed Fopet Reoduce
product i ofBICtaNt PhIBFom PR nBAkS . ceFtadi FrBnefavgle t 188 e T i RgiYe AT RET R
derived vican pbet egloyatied RASmdithestanbibody ivhegct loreriredi désciswd, aboye.,
Mori Mo eftédnatiwk@y) IFab'-@fF fragments can be directly recovered from E. coli and
chemically coupled to form F{ab'), fragments (Carter et al., Bio/Technolegy
10:163-167 (19382})}. According to another approach, F(ab'), fragments can be
isolated directly from recombinant hogt cell culture. Other techniques for
the production of antibody fragmentas will be apparent to the skilled

35 practitioner. In other embodiments, the antibody of choice i1g a single
chain Fv fragment (scFv). See WO 93/16185; US Patent No. 5,571,B94; and US
Patent No. 5,587,458. The antibody fragment may also be a *“linear

antibody”, e.g., as described in US Patent 5,641,870 for example. Such
linear antibody fragments may be monospecific or bispecific.
40 (vi) Bispecific antibodies
Bispecific antibodies are antibodies that have binding specificities
for at least two different epitopes. Exemplary bispecific antibedies may
bind to two different epitopes of the (D20, DR4 oxr DR5S receptors.
Bispecific antibodies may also be used to localize cytotoxic agents to a B

45 cell. These antibodies possess a B cell marker-binding arm and an arm which
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Bi ochem cal and Bi ophysi cal Methods 24:107-117 (1992) and Brennan et al.,
Sci ence, 229:81 (1985)). However, these fragnents can now be produced
directly by reconbi nant host cells. For exanple, the antibody fragnments

can be isolated fromthe anti body phage |ibraries discussed above. 30
Alternatively, Fab'-SH fragnments can be directly recovered fromE. coli and
chemcally coupled to formF(abl)2 fragments (Carter et al., Bi ol Technol ogy
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In a preferred embodiment of this approach, the bigpecific antibodies

are composed of a hybrid immunoglobulin heavy chain with a first binding

35 specificity in one arm, and a hybrid immunocglobulin heavy chain-light chain

pair (providing a second binding specificity) in the other arm. It was

found that this asymmetric structure facilitates the separation of the

desired bispecific compound from unwanted immuncglobulin chain

combinations, as the presence of an immunoglobulin light chain in only one

40 half of the bispecific molecule provides for a facile way of separation.

This approach is disclosed in WO 94/04680. For further details of

generating bispecific antibedies see, for example, Suresh et al., Methods

in Enzymology, 121:210 (1886). According to another apprcach described

in US Patent No. 5,731,168, the interface between a pair of antibody

45 molecules can be engineered to maximize the percentage of heterodimers
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light chain, are inserted into separate expression vectors, and are co 25
transfected into a suitable host organism This provides for great
flexibility in adjusting the nutual proportions of the three pol ypeptide
fragnents in enbodi nents when unequal ratios of the three polypeptide
chains used in the construction provide the optimumyields. It is,

however, possible to insert the coding sequences for two or all three 30
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15 Patent [Ng 7&:.:8&9 1f%dr£é?;&b£r{a§@té‘£€£‘tcucifcuﬂ Yabdf %Q&'b%@n (ééQc&Jo/eQO%O
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bi specitf i Fannt pdratkhras ofr ows alitfdedy adribgiieatisy heve Alssonbeemedestibeded in

the |iteraloléfmeFPvebXWRh&Ed at the hinge region to form monomers and then re-
oxidized to form the antibody heterodimers. This method can alsc be
utilized for the production of antibody homodimers. The "diabody™"
technology described by Hollinger et al., Proc¢. Natl. Acad. Seci. USa,
35 90:6444-6448 (1993) has provided an alternative mechanism for making
bispecific antibody fragments. The fragments comprise a heavy-chain
variable domain (Vy) c¢onnected to a light-chain variable domain (V) by a
linker which is too short to allow pairing between the two domains on the
same chain. Accordingly, the Vy and V; domains of one fragment are forced
40 to pair with the cdoemplementary V, and Vy domainsg of another £ragment,
thereby forming two antigen-binding sites. Another strategy for making
bispecific antibody fragments by the use of single-chain PFv (sFv} dimers

has also been reported. See Gruber et al., J. Immunol., 152:5368 {(1994).
Antibodies with more than two valencies are contemplated. For

45 example, trispecific¢ antibodies can be prepared. Tutt et al. J. Immunol .
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bi specific anti bodies can be prepared using chem cal |inkage. Brennan et

al ., Science, 229: 81 (1985); Shalaby et al., J. Exp. Med., 175: 217-225
(1992). 25 Various techniques for making and isol ating bispecific antibody
fragments directly fromreconbi nant cell culture have al so been descri bed.
For exanpl e, bispecific antibodi es have been produced using | eucine

zi ppers. Kostelny et al., J. Immunol., 148(5):1547-1553 (1992). The
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whi ch 3may tRecdifi€eknes. see, for exampla, WO 93/21232 published October 28, 1893,

The present invention further contemplatea antibody conjugated with a
compound with nucleolytic activity (e.g. a ribonuclease or a DNA
endonuclease such as a deoxyribonuclease; DNase).

A variety of radicactive isotopes are available for the production of

35 radicconjugated antagonists or antibodies. Examples include At?!t, I3, 1335,
Y%, Rel®®, Rel®®, gm'®®, Bi?*?, p* and radiocactive isotopes of Lu,

Conjugates of the antibody and cytotoxic agent may be made using a
variety of bifunctional protein coupling agents such as N-succinimidyl-3-
(2-pyridyldithiol) propionate (SPDP), succinimidyl-4- (N-maleimidomethyl)

40 cyclohexane-l-carboxylate, iminothioclane {IT), bifunctional derivatives of
imidoesters (such as dimethyl adipimidate HCL}, active esters (such as
disuccinimidyl suberate), aldehydes ({(such as glutareldehyde), bis-azido
compounds (such as bis (p-azidobenzoyl) hexanediamine}, bis-diazonium
derivatives {such as bis- (p-diazoniumbenzoyl) -ethylenediamine),

45 diisccyanates (such as tolyene 2,6-diisocyanate), and bis-active fluorine
53



20 include, but are not limted to, yll, a31, a3l, N acetyl-yll, PSAG and
911 (H nman et al. Cancer Research 53: 3336-3342 (1993) and Lode et al.
Cancer Research 58: 2925-2928 (1998)). Enzymatically active toxins and
fragments thereof which can be used include diphtheria A chain, nonbinding
active fragnents of diphtheria 25 toxin, exotoxin A chain (from
Pseudonbnas aerugi nhosa), ricin A chain, abrl n A chain, nodeccin A chain,
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conponent @f, sugh GON} Ugal es-LDC! d4deSeARY1 BRZYRIacaNakhen £f pafidinginow a
prodrug | nagllé%ge aér pé/m.c:?l 1% (‘E%m:(.:d%\/sgf tusemt.ull @&9 cbﬂ\ﬁergB{gedrugs derivatized at
their amine nitrogens with phenoxyacetyl or phenylacetyl groups,
regpectively, into free drugs. Alternatively, antibodies with enzymatic
35 activity, also known in the art as “"abzymes", can be used to convert the
prodrugs of the invention inte free active drugs (éee, e.g., Massey, Nature
328: 457-458 (1987)). Antibody-abzyme conjugates can be prepared as

described herein for delivery of the abzyme to a tumor cell population.

The enzymes of this invention can be covalently bound to the antibody
40 by technigues well known in the art such as the use of the
hetercbifunctional crosslinking reagents discussed above. Alternatively,
fusion proteins comprising at least the antigen bkinding region of an
antibody linked to at least a functicnally active portion of an enzyme of
the invention can be constructed using recouwbinant DNA technigques well
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active, cytotoxic form Enzynes that are useful in the nmethod of this

i nvention include, but 20 are not limted to, alkaline phosphatase useful
for converting phosphate- containing prodrugs into free drugs;

aryl sul fatase useful for converting sulfate-containing prodrugs into free
drugs; cytosine deam nase useful for converting non-toxic 5-fluorocytosine
into the anti-cancer drug, 5- fluorouracil; proteases, such as serratia
prot ease, kvennohyshe, ab &ebt i ki i.n Negbgrgoxypepef dasi@$uahd Baf hépsists
(such as catdaepsins B and L), that are useful for converting
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(see, e.g., Neuberger et al., Nature, 312: 604-608 (1984)). O her

modi fi g@tl ons of the antibody are contenplated herein. For exanple, the
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about 9, and more preferably from about 7 to about 7.5. It will be

apparent to those persons skilled in the art that certain carriers may be

more preferable depending upon, for instance, the route of administration

and concentrations of Apo-2 ligand, death receptor antibodies, and/or <D20

335 antibodies.

Therapeutic c¢ompositions can be prepared by mixing the desired
molecules having the appropriate degree of purity with opticnal carriers,
excipients, or stabilizers (Remington's Pharmaceutical Sciences, 16th
edition, Osol, A. ed. (1980)), in the form of lyophilized formulations,

40 agueous solutions or agueous suspensions. Acceptable carriers, excipients,
or stabilizers are preferably nontoxic to recipients at the dosages and
concentrations employed, and include buffers such as Tris, EEPES, PIPES,
phosphate, citrate, and other organic acids; santioxidants including

ascorkic acid and methionine; pregervatives (guch as
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aci ds, watemprmsekt sprior to or following lycphilization and reconstitution. The
30 formulation may be stored in lyophilized form or in solution if
administered systemically. If in 1lyophilized form, it is typically
formulated in combination with other ingrediemts for reconstitution with an
appropriate diluent at the time for use. An example of a liquid
formulation is a sterile, clear, colorless unpreserved solution filled in a
35 single-dose vial for subcutanecus injection.

Therapeutic formulations generally are placed into a container having
a sterile access port, for example, an intravenous solution bag or vial
having a stopper pierceable by a hypodermic injection needle. The
formulations are preferably administered as repeated intravenous (i.v.),
40 subcutaneous (s.c.), intramuscular (i.m.} injections or infusions, or as
aerogol formulations suitable for intranasal or intrapulmonary delivery

{(for intrapulmonary delivery see, e.g., EP 257,956).
Apo2L/TRAIL, death receptor antibodies, and CD20 antibodies can also

be administered in the form of sustained-release preparations. Suitable
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pathogenes:.s is T lymphocyte dependent and is associated with the
production of rheumatoid factors, auto-antibodies dJirected against self
Ig@, with the resultant formation of immune complexes that attain high
35 levels in joint fluid and blood. These complexes in the joint may induce
the marked infiltrate of lymphocytes and monocytes into the synovium and
subsequent marked synovial changes; the joint space/fluid if infiltrated by
similar c¢ells with the addition of numerous neutrophilg. Tissues affected
are primarily the joints, often in symmetrical pattern. However, extra-
40 articular disease algc occurs in two major forms. One form ig the
development of extra-articular lesions with ongeing progressive Jjoint
disease and typical lesions of pulmonary fibrosis, wvasculitis, and
cutaneous ulcers. The gecond form of extra-articular disease is the so

called Felty's syndrome which occurs late in the RA disease course,
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Anong these applications are nethods of treating various cancers and i nmune
rel ated di seases. Diagnosis in manmal s of the various pathol ogi cal
conditions described herein can be made by the skilled practitioner.

Di agnostic techniques are available in the art which allow, e.g., for the
20 di agnosis or detection of cancer or inmmune related disease in a mammal.
For instance, cancers may be identified through techniques, including but
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treatment compouncis and different’ disorders, that admlnlstrat:.on targetil

one organ or tissue, for example, may necessitate delivery in a manner
different from that to another organ or tissue. Those skilied in the art
35  will understand that the dosage of Apo2L/TRAIL that must be administered will
vary depending on, £for example, the mammal which will receive the
Apo2L/TRAIL, the route of administration, and other drugs or therapies being

administered to the mammal.
The CD20 antibody may be an antibody such as Rituximab or humanized
40 2H7, which is not conjugated to a cytotoxic agent. Suitable dosages for an
unconjugated antibody are, for example, in the range from about 20 mg/m* to
about 1000 mg/m?. In one embodiment, the dosage of the antibedy differs
from that presently recommended for Rituximab. Exemplary dosage regimens
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15 Optionally, admnistration may be perfornmed through m ni-punp infusion
using various commercially avail abl e devices. Effective dosages and

schedul es for adm ni stering Apo2L/ TRAIL, death receptor antibodies, and
CD20 anti bodi es may be determ ned enpirically, and making such
determnations is within the skill in the art. Single or 20 nultiple
dosages may be enployed. It is presently believed that an effective dosage
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issued September 30, 1997, Lorenz et al. J. Immunol. 156(4):1646-1653
(1996), and Dhainaut et al. Crit. Care Med. 23(9}:1461-1469 (1995)}; anti-
Tissue Factor {TF) antibodies (European Patent No. 0 420 937 Bl granted
November 9, 19894); anti-human c4-pr; integrin antibodies (WO. 58/06248
35 published February 18, 1998); anti-EGFR antibodies (chimerized or humanized
225 antibody as in WO 96/40210 published December 18, 1556); anti-CD3
antibodies such as OKT3 (US Patent No. 4,515,853 issued May 7, 1985); anti-
CD25 or anti-Tac antibodies such as CHI-621 (SIMULEBCT,) and ZENAPAX, (See
US Patent No. 5,693,762 isgued December 2, 1997); anti-CD4 antibodies such
40 as the oM-7412 antibody (Choy et al. Arthritis Rheum 39(1):52-56 (1996});
anti-CD52 antibodies such as CAMPATH-1H (Riechmann et al. Nature 332:323-
337 (1988); anti-Fo receptor antibodies such as the M22 antibody directed
against Fo RI as in Graziano et al. J. Immunol. 155(10):4996-5002 (1995);

anti-carcincembryonic antigen (CEA) antibodies such as hMN-14 (Sharkey et
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15 anti bodi es such as the humani zed anti-VEGF anti body huA4. 6.1 AVASTI N,
(Kim at al., Gowh Factors, 7:53-64 (1992), international Publication No.
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anti - hepat eéquen@iBiihodi @8llowing administration, treated cells in wvitro can be

analyzed. Where there has been in vivo treatment, a treated mammal can be

monitored in varjous ways well known to the sgkilled practitioner. For

35 ingtance, cancer cells can be examined pathologically to assay for necrosis
or serum can be analyzed for immune system rasponses.

For RA, and other autoimmune diseases, the Apo2L/TRAIL, death

receptor antibody, and/or CD20 antibody may be combined with any one or

more of the immunosuppressive agents, chemotherapeutic agents and/or

40 cytokines listed in the definitions section above; any one or more disease-

modifying antirheumatic drugs (DMARDE) , such as hydroxycloroquine,
sulfasalazine, methotrexate, leflunomide, azathioprine, D-penicillamine,
Gold (oral), Gold {intramugcular), minocycline, cycelosporine,

Staphylococcal protein A  immuncadsorption; dintravencus immunoglobulin
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such as the anti-Hep B anti body OSTAVIR, ; anti-CA 125 anti body OvaRex; 15
anti-idiotypic GD3 epitope anti body BEC2; anti-.v.3 antibody VITAXI N, ;
anti-human renal cell carcinoma anti body such as ch-@&50; ING 1; anti-human
17-1A anti body (3622W4); anti-human col orectal tunor antibody (A33); anti-
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concurpenth i 1Qh1atsefufBbiel l(¥.g. Fokd aebdry afmonesimabt:i enmplenest dohipdtdss in

vitro can be “apal yzed Wiere Lbere nascRaeRi g Hakeod (Al MBiivedy) | reat ed
manmal can noni tored I n various ways well known to the skilled

practiti of&r? 2pee°REs (BEYATR,; cancer cells can be exani ned_pathol ogjcall'y
to assay for n&eroBi selbr maopshdatr be-GnalWsed®PH Thuns "8Vt &M T .

[ esponses anfiod{RA, aaiidr otHeer aatitofiymume ki somkisd vhd A oPEPTRAFERSHEAt h
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cyt oki nes AT sted i n I nitions sectd on, abovess i o RkBxélj sease-
modi fyi ng s&ﬂi*héﬁ?ﬁ??@aarﬁﬁeiﬂ\&%‘?% §Ucf|°ad§§eﬁf d?%%(é g or.oqui ne ¢

sul f asal aZi*he, Luvet hotMEREME) . | eW“B%ﬁP‘éi@?"'aze?f‘ﬁ?'d%F? né  BEBEhi el Tant ne,
Gol d (or ala)emi@alnohl( | (aMBAMHES T ar ntirERGERCE | MBLibEJH| 0845y | 3fe, apolizumab,
St aphydgocQeealcobb Uneisbad tTHUNDREAED] ie@PstukitiabaFendUs (BWRTNORHICSbulPR® 60
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et aner ceptvaENBREL endqtieliati gatCRERRESDE VECT EPLYHEADI FY hora’c"‘CIﬁ%-g g 5°
(Cel | t ech)chalischRicant agonyst veecipe KEPRSHEt )ONCPLTCED: FRERGUI SONGREHRFE" ¢
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ant agoni st_(MDX33)" munonodil af or (€. g, LhAl Lo de 0f shAmDKkEea
anti-CD5 aPFHINYE FBLE 2B ITe ) “Watiophage 1 mhi bitor (e. g, MPX 33); 10
cost i mul atdsyadst oddecrined. FovaNaTe F8BEAAr  TOIBF| FTRDT grberrpftelr?eﬁto i nhi bitor
(e.g. h5GnabusB3ELe opmaneentia- decwnyatnes ctpPrding Pt toFeBAYPTSHTEPREdy) ; or
IL-2 amd agtﬁﬁi &nt@iﬁé%}ises the antibody and a pharmaceutically acceptable

carrier or diluent within the container); (b) a container comprising

Apo2L/TRAIL or death receptor antibody (preferably the container comprises

the Apo2L/TRAIL or death receptor antibody and a pharmaceutically

acceptable carrier or diluent within the container); and (c¢) a package

35  insert with instructions for treating cancer or immune related disease in a

patient, wherein the instructions indicate that amounts of the CD20

antibody and the Apo2L/TRAIL or death receptor antibody are administered to

the patient that are effective to provide synerglstic activity in treating

the disease.

40 In all of these aspects, the package ingert is on or agsociated with

the container. Suitable containers include, for example, bottles, wvials,

syringes, etc. The containers may be formed from =z variety of materials

such as glass or plastic. The container holds or contains a composition

that is effective for treating the cancer or immune related disease and may
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For B cell malignancies, e.g., the Apo2L/ TRAIL, death receptor anti body,
and/ or CD20 anti body may be conbined with a chenot herapeutic 15 agent;
cytokine, e.g. a |ynphokine such as IL-2, IL-12, or an interferon, such as
interferon al pha-2a; other antibody, e.g., a radiol abeled anti body such as
i britunmomab tiuxetan (ZEVALIN(r)), iodine 1131 tositunomab (BEXXARW, 1311
Lym 1 (ONCOLYM "), 90Y-LYMPHOCIDE "; anti-CD52 antibody, such as

al ent uzumabvd GABMRATH: hbtdss gntti {idrA=BRpR: aht¢ idvothines el ks appaicraERedy 20
anti -CDBOSQMtI;LdeMa% o al REG 1dd)ing ERr altugdbiBlhietkebbld) $SMARRyddEDH)c, CD19
anti body, o xEDRR, g”&ieb%gymaggémmmd%baﬁ&at{a ds the
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vascul ar &R#dt ?Fe:llf’%ﬂy' rAB%LHT]F}aTc‘t ¥ '{7@?3: ocfiy suc A\/Aé%? or

t hal i démi @eykagpdmeypem@a%pﬁetI{aEPE%ﬂcommmovcs“ used P §8SORECPRAYE ) ;
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enbodi ment,; of stplaelﬂlevgnhhﬁua rafdridehe SopingBRASt atfde inoonbE MiENgniBb@r i al s
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Apo2L/ TRA'cﬂesPlfabggaE:Jamr Q%H&é}l&lﬁntanbogs\éraeéarap@ﬂar naeeudigablyer actmpsabl e
carrier or, Léent th| nt conly aéﬂ%&)‘ and (c) a package 35 insert with

nee es,
i nstructi on reaet | h ncer

di sease_| ent,
wherei X the i n§?—? U%ﬂllla"ﬁélgl ﬁﬁ“}?afse e‘trﬁaf’f?ﬁﬁ‘ﬂm%’s ﬁﬂfsn atéﬁﬁopu{s%oge%%gﬁ&and
t he Apo2L/ZiRApte Grt diwrendadedeptyrtahie FGEES e BRI REAF €e FBEETEL? t'Re %t i ent
that are effecti nelt wapsovi del syhergbstel creferendesy dified r dat i Wy PIRESR
di sease. 4Qeki¥iakdicofarbhesenrnspesipsratbheypacieagee Nsentix sntdmetr- associ at ed
with the container. Suitable containers include, for exanple, bottles,
vials,__syringes, etc. The cont ain E@y be formed froma variety of
materﬂa)l s such as glass or astl C. e cont ai ner, hol ds or ;gont ai ns
conposition tIfarmersiafy piiAPle groape At FHEFIHe "R dficE?® §FTPaRuINE T &7at ed
di sease andcamiing 6o haweagtsteat § | imspristbansportesef prbeawiatpiadicRestontaf ner
may be an dftéavenasse &ahsitidentizagd am shevifalldvawd rgawplst opFpeérthigPeshoetbl e

by a hypo%%fe%ﬁecﬁma%%ﬂ Olﬁyn@ﬁdlo@) rMferkfaStoORR: aatt Ve agenimdriciherype

conposjtio 20 Y, Q2k/ TRAIL or death receptor antibody.
The | 565t &1‘: pag(lggtgzl hgalre‘%%1 g%dlvéa es that the composition is used for

treating cancer or inmmune related disease in a patient or subject eligible
for treatnent \E&fel&pecific gui dance regardl ng d03| ng am)unts and

i nterval s of antanboeys ahdamRy/RRRer rene ' 5 AR The article
of manufacture r@y: 1fixdd her corrprl se an add| ti onaI cont ai ner corrprl sing a

phar mageuti cal | 71;2 aLCeRt aé%&?-s%:ké&n&xﬁ%uééi%,oﬁ ugdpasuhaCiREbaSbaltRe, vt er

for injection (BWI), RhgsPhate buffered.sakine i NaeL s splbhprberand/ or

DR
dext rose 5
lines Ramos, Daudi, Raji, and BJAB (ATCC) were analyzed by FACS using

monorlonal antibodies specific for DR4 (mAb 4HE.17.8; ATCC HB-12455), DRE
(mab 3H3.14.5; HB-1253¢), DcR1 (mAb 6G9; Genentech, Inc.), or DcRZ (mAb

35 1G9, Genentech, Inc.) For Ramos cells, the analysis was carried out twice

to ensure reproducibility (RAMOS A and B).

As illustrated in Figure 4, DR4 and DR5 were expressed at significant
levels (mean fFfluorescence shift of approxzimately 0.5 - 1.7 unitg) in all
four of the cell lines, while DcRl and DeR2 were expressed at lower or

40 minimal levels (mean fluorescence shift of approximately 0 - 0.3 units).

Example 2
Analysis of CD20 expression in B lymphoma cell lines

To examine the cell-surface expression of CD20 in human lymphoma cell

45 lines, the B lymphoma cell lines Ramcs, Daudi, Raji, and BJAB (ATCC) were
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solution. The article of manufacture may further include other materials
desirable froma comercial and user standpoint, including other buffers,
diluents, filters, needles, and syringes. 15 The foll owi ng exanples are
offered for illustrative purposes only, and are not intended to limt the
scope of the present invention in any way. Al patent and literature
references cited in the present specification are hereby incorporat ed by
ref erence imalyded by eFACEr etipg 2OTEXAWPRES Mt EondterrIcafioy fa0 af24b I F IFENGent s
referred ta@enefkedche Bxanplms weie usad, eecendiyads tesmampfiadtentetivice to

instructiog}gugmlrg%dggﬁg&myswgippaﬁ@@; The source of those cells
identified in ”;elh%' kpwﬁep%&eﬁfgmgeé aANGo LN LoHO RO, e%s&ﬁeﬁi H gaydign, by

way of eference e _Anerican T ctl
Manassas, ¥ rgrh al.ndlﬁﬁ‘flrp]% gl mﬁﬁ‘él%}é‘?ﬁes(‘i?nc&p&gﬁ% ﬁgl fpprremélemﬁfc %fr) expr egy on
in B |lynmpheas: cell lines 30 To examine the cell-surface expression of
Apo2L/ TRAI L receptors (DR4, DRS, DcR, and DcR2) in human | ynphona cell
lines, the B | yypharascell |ines Ranps, Daudi, Raji, and BJAB (ATCC) were
anal yzed by FAGE-UST 08 0B ﬂﬁ”%xﬁﬁﬁwboﬂl £S5 RAGLE (G elenRb: éﬂgAb

ggeﬁZéOB A;rﬁg rowth o B- st 1i J'cJﬁ I%E%ub’EJ _12%‘?% qu el(l

s
t he anal yS| s wald @O mGe out twice to ensure reprodu0| bility (RAMOS A and
B). As illustraiad | mid gurees, iDRetedhd HRSHReeewdXpr #d%ed Bma8| gRrfe'éant

| evel s ( meash fidb4@RLESC @OEE 19hpHoha Ofelapproreinatel #ildid cells/ panitsipe] endl |
four of th@‘u«e@é | yyeled raa_aowé@hu, B R apsh ReR2rvemeceXREe el dlriddamenton 40

| h r er:.o a
o S e e e ]

essi on ce LEXAM ne
the cell -s?ﬁﬁfﬁc%er K e €8 oh “E‘)"gks(ISiOe néaﬁ’un%n n}@g”ﬁ & W"Ilmc (%r%ne%% the B
| ynphoma c@«}qﬂﬁtﬁé%o“ﬂaﬁaﬁ‘@/ © 538 dT¥eeR4 G PHaﬁ&BJRB%WF&?)L \Ké‘?’ém ‘B‘*Zdénﬁ'l‘*yzed
by FACS usiaigof Hpmachbna@b wikgbody wwpeci P glokerpe€DR@k( FISTUXAREES (i.e.,
Genent ech, adydCo )anaFOr oRam@sG@l |6 mgtHae @mahteehs 1as) ,Car rtihedeatitndtdbe @£t 0
ensur e 4 eprRdUCi Bi L 5¥02(Lm HadRtuBle %m&ﬂmﬁm}&%w h Figure 5 all

our ool T hese i SO Ot Lot i, 0L R caled By,

ect of
ApODL) Tl TooR TSR 7 BPR o BF LR FoE FRY i PR ST P o BT
pre- est abl isHéd AedFETRIAE 0B IB) ABVEY nTFeHer et AT RBHSYP tlé’a"%nﬁ 3CHTi ce
SCI D mi ce iwetigendr| éctledfsubcut ansoast reptrentiubiginn® célite ron Hoggkivts

BJAB | ysphoimegel| sofdTEohok2@ RiekddtON CRibbsapely, ModEeneandreatment with
Apo2L/TRAIL and RITUXAN® caused a dramatic reduction in tumor wvolume in all
mice, with 5 out of B mice showing complete tumor ablation and 3/8 showing
minimal tumor growth for at least 2B daye. These results indicate that
Apc2L/TRAIL and RITUXAN® can exert synergistic anti-tumor activity against

30 lymphoma xenografts.

Example 4
Effect of Apo2L/TRAIL, RITUXAN®, or combination txeatment on the

growth of pre-established subcutaneous BJAB lymphoma tumor xenografte

35 grown in SCID mice
A similar study to the one described in Example 3 was conducted. BCID
mice were injected subcutanecusly with human B-cell non Hodgkin’s BJAB
lymphoma cells (ATCC) (20 million cells per mouse} and tumors were allowed
to grow to ~200 mm’. The mice were then divided into 4 study groups (8 mice

40 per group) and treated with five intraperitoneal (IP) doses per week over
2 weeks (i.e., days 0-4 and 7-11) of wvehicle (0.5M Arg-Succinate/20mM
Trigs/0.02% Tween 20 pH =7.2), Apo2L/TRAIL {(“Apo2L.0”; amine acids 114-281
of Fig.1) (60 mg/kg), or with 1 IP dose per week over 2 weeks (i.e., days 0
and 7) of RITUXAN® (4 wmg/kg), or the combination of these latter

45  Apo2L/TRAIL and RITUXAN® regimens.
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tunmors were allowed to grow to -200 mmB. The mice were then divided into 4
15 study groups (8 mce per group) and treated with five intraperitoneal
(I'P) doses per week over 2 weeks (i.e., days 0-4 and 7-11) of vehicle
(0.5M Arg- Succinate/20mM Tri s/ 0.02% Tween 20 pH =7.2), Apo2L/ TRAIL (am no
aci ds 114 281 of Figure 1) (60 ng/kg), or with 1 I P dose per week over 2
weeks (i.e., days O and 7) of RITUXAN(r) (4 ng/kg, Genentech, Inc.), or

t he conbi natl offhefrespl)yst pes ehdway Lo Figp 2L/ TPRATL 1an‘fthFrﬁJ$(Nﬂ(CF‘} T gy SN s

(Fi gure 6)rapiamypr shile velngld-egénte atpedn MMREBEL geeWRITIRANY ytreatndne skrigldéy agent
Apo2L/ TRAldelggedet;mgAhgr@,tg r qaldieot apmikadhy Sl ateekAdvamaromgr Qubdea @ag

mouse in& m&f}l % ggﬂq%g%%% Jmlieat %ow@@glo%gg@te'f%t l eaviipg a

t unor nC| nce reat ment

Lunor s buttH35° SRBWEF & TR & Uit da & e PSP e AP%%% ) e
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tunor vol une of 7ahice atawdng wotglebe cutonfbBitibee Shepsi repudbnphétcace (et

abl ati on apd:3A8aghenk NG Tukive 681 ket by @HrgVétic aitiaturoeasdtiZftydaysainsihese
resul ts indigabe thal-.sAP02L/ TRAIL and RI TUXAN(r) can exert synergistic
anti-t r activity against 30 |ynphonma xenografts. Exanple 4 Effect of
Apo2L/ L, RITUXAN(r) or conbination treatnent on the growth of
pre-establi shed@aMBELR aneous BJAB Iyrrphoma tum)r xenografts 35 grovvn in
SCID mice A si Etfen R AFR & 3 PAES
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doses per KB o mteé’ YEFaySHEF aRFOIETET of “Vehi T6 (
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am no aci daTdQ4-(28 InilbfonFeelk )pefctiburg) legdl, tuppraywete dlldved omegpe toe@ROover
2 weeks (imm®. , rbayigic® wahdl FhenOfcrBAEUXANCE ) vérdcng/ kgpm Gigidtecnordianai on
01;] t hege Lﬁ&&ﬁf? ozf‘ﬁw@gﬂ’zﬁ TRALE ﬁnQnﬁl)T:Ji(gM rdosk €& %Bﬁl./mﬁﬁlﬂheorﬂé/ﬂlbi s are
shown in Fig, s r ed, ni cg _gre id

si ngl e- agent )ApofL % 'il_ose °§r‘%?§ﬁl‘° ‘?Qt rgea rent. ntew}}edfﬁ JbLFa th%ll}?mr

gr owt h.  NGPEREERF02F SHRAF Lo RRRIRCT )and BT RBLSRRE“L ) ol <P

regr essi orftenhfteatMnFUXAM rjungtrovwede a hereat 9o ollbﬁ?g‘ednefli’%’cﬂt buﬁéerr "=‘5‘dt he
study desciubpeded ntdEXamplodld, weonkpaedit r eatibeiibs vadalinsAD G2EPFRAS L 3and.

Rl TUXAN r.)anaausewllua E\ﬁmbkﬁbb@t{rﬂhﬁﬁiﬂo@@ b 4 WHRELAOlcURBLN & IviBhgeze W t h

6 out of 7. ﬁ)}(%plleg)e tunor abl ation. These results indicate
t hat Ap02L/ xer.t ergistic anti ctivity
against |y hoﬁazz')?gg%fgr aﬁatm m RRre o5 ”ETyrF e% B ApOIL/ ?}RA”EPaSE 6.

. EEROT st Ftalﬁ)af?deé?m v%c&%_SCﬁats@l (v . wh:Lle RITUXAN® (R) did

not induce caspase processing. Notably, combination treatment with
30 Apo2L/TRAIL and RITUXAN® (AR) did not further increase caspase processing

RI TUXAN( 1)

as compared to Apo2L/TRAIL alone. These results suggest that the
synergistic anti-tumor activity between Apo2L/TRAIL and RITUXAN® is not
necessarily mediated by enhancement of apoptosis, suggesting that
combination of apoptosis activation mediated by Apo2L/TRAIL and complement-

35 dependent lysis together with ADCC mediated by RITUXAN® may underlie the
observed anti-tumor synergy.

Example €
Effect of agonistic DR5 antibody, RITUXAN®, or combination treatment

40 on the growth of pre-egtablished subcutaneous BJABR lymphoma tumor

xenografts in SCID mice

SCID mice were injected subcutanecusly with human B-cell
non Hodgkin's BJAB lymphoma cells (ATCC) (20 million cells per mouse) and

45 tumors were allowed to grow tc ~200 mm’. The mice were then divided into 4
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processing in pre-established subcutaneous BJAB | ynphoma tunor xenografts
growmn in SCID mce 15 To exam ne the processing of apoptosis -nediating
caspases in treated tunors (indicated by proteolytic caspase processing),
SLID mce were injected subcutaneously with human B-cell non Hodgkin's
BJAB | ynphoma cells (ATCC) (20 mllion cells per nouse) and tunors were
allowed to growto -200 mmB. The mce were then treated wwth vehicle (O 5M
Ar g- Succi rabtdy QONIE 207 TEGes POr OPOoRPT\RRENtIERtHHWER ope (dRLrpperitopgmlydtRl of
Apo2L/ TRAlibj€b0omrpbk gleek (dved )2, warks1(il.P. ddsws of addl TUXAN(ah) cX=4 (frpMkaEs-

Genent ech,subdiGae L6 rrido . $NReTweady patdon oaganhesenh afoh&f1cAED 2L/ TRAI L and

RI TUXAN(T)_ pn%g§ L(..gp b,,,T(\_AL@,@Z - {.m&ﬁ@a@ ),t t;@ tthurmeuvaea& of
§’E)da§

harvested Si S nd §ub ect Mth

speci f i’c &ﬁ?%leogﬁ‘ft& afrht§ meﬁ% a i -beta
actin ant iVsbtR}eazeat ¢ adn §reoAtRisHy- f"’dﬂ\‘?l %F?“f@en%ﬁgi)ﬁ&llﬁfi%é’ésm ng

(Fi gure 8)RITVAG2yrFiAlent trnegkddig el furdncedvincr Bmeternptvc eddiined of
caspase 8,tredtmefls wdfl DR5 &t AP drAdriroxANtecalehd Gl er@nid ekdycWion Whi | e

RI TUXAN( r )tu{mfi) vgiuq\e npLad my&ewmseao%e & 9GRSS| diBviMOtaRhY¥se eardyi nation
treat nﬁ)nt Wl Ap L] l;l;)Wln man:tma tum%ﬁ%ﬁ}&lh( :.A@ a.gll(la tJSf&Jcl];/L he&‘hésrecr ease

caspase proceSS|n s Eonp ese fesults suggest
that the IS§HePgiELrEartat rRPoFc QB |aW’ttS9d’6€t“\‘?&epetﬁuﬁ§02'fﬁnT?ﬁrE and

Rl TUXAN( r )syheradetic matdetswerri dapividai m@%?m@ﬁ%@mﬁfﬁ apopt osi s,
suggesting that conbination of apoptosis activation nmedi ated by

Apo2L/ TRAI L angyx l-ement 35 dependent | ysis together with ADCC nedi at ed
by RI TIXAN(T) ggyecgn k!Bl S¥HSIaEYon Ea@ﬂpéxe 6

Ef fect of agon 1

on the growth C

xenografts in ¢ ) HEROgrES ' g ¥Fect ed subcut aneousl y w th human
B-cell non Hodgkl n's BJAB Iyrrphoma ceI s (ATCC) (20 million cells per
mouse) and 45 thUSRhSnVhe BldcoMREy td¥ ghanot ik -neQt 1ay8 cadheesti ipetivaited t hen

di ;/i deg itrmoé haStHdy %Olb%te(oiymccecags;sagrMLSS%Q) 11 eafpeduiekt éhieQé\S ”
i ntraperitone

of veﬁl cle 'E)Ctgﬁ/l %@cgt ﬁ%%sﬁﬁa‘fltf %Wvﬁr-icesﬁonﬁlﬁé ﬁ{} (Zeémg o i %iignl st
DR5 nonocl GAsF 4at |“‘563d137’n(“‘?&|36r% JEEY A7 KT IR T‘ “?

t he conbi mati ofhepfmicy whesethent tteratBRS WAkt | Hdyland® RP‘TBX‘N@(“F? S
(Fi gure 9)rridimozs irkeenvein Che- =reat eth=A ceogr ew FApicHey, OWRI@W‘” (4

si ngl e2ageRtkPRR=-ANt bPAdY p Odose RbzT WYANGE )orbl @aliBBA (DR geety (Bed) ayed cheinor
growt h. I'mpariapily., CQHQAe”EiQttetrr ‘Bfi‘§ rﬁ%@lb%t B PR raRe b @dye sand- A7, TUXAN( T )

caused a amatl cre

t u f 7
m ce showi c}‘?@’s Sohpt éfga’i"ﬁﬁ‘br t&?) tﬁ?ﬁ’rﬁt ?’%rhe anldeﬁ'fe% ai?'sew:& i i #s Q],é.a? 2od
growt h forsugieqtgasio Fomenpiot TRER Sretiddf) T%“P?ﬂiﬁﬁa?gé‘”f‘%%\tcaﬁ‘ﬁ&ﬁl
anti body amd RI TWXANendi-bere ecbint antiiedy gpstd clogAite- camelhctd Wlﬁ‘ialégal nst
| ynphote x®BpgHeapicessing (Figure 10).
Agonist DR5 antibody treatment (A) induced increased processing of

40

caspese 8, 3, 9, and 7 as compared to the vehicle control (V), while
RITUXAN® (R) did not induce caspase processing. Notably, combination
treatment with DR5 antibody and RITUXAN® (AR) did not further increase
35 caspase processing as compared to DRS antibody alone. These results suggest
that the synergistic amti-tumor activity between DRS antibody and RITUXAN®
is not necessarily mediated by enhancement of apoptosis, but rather that
the combination of apoptosis activation mediated by agonist DRS antibedy
and compiement-dependent lysis together with ADCC mediated by RITUXAN® may
40 underlie the observed anti-tumor synergy.

Further data illustrating expression of CD20 and Apo2L/TRAIL
receptors in NHL cell lines and the effects of Rituximab, Apo2L/TRAIL and

combinations thereof on cancer cells are provided in Figures 11-16.
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Example 7 15 Effect of agonistic DRS antibody, Rl TUXAN(r) or conbination
treatnment on caspase processing in pre-established subcutaneous BJAB

| ynphoma  tunor xenografts grown in SLID mice To exam ne the processing of
apopt osi s-nedi ati ng caspases in treated 20 tunors (indicated by

proteol ytic caspase processing), SCID mce were injected subcutaneously

wi th human B-cell non-Hodgkin's BJAB | ynphoma cells (ATCC) (20 mllion
cells per nouse) and tunors were allowed to grow to -200 mmB. The m ce
wer e then i i.cl e (O SM Arg-Succi nate/ 20nM Tri s/ 0. 02% Tween
20 pH =7. Zwk?ﬁtzﬁs)js:mgﬂm%@@'dose of RITUXAN(r) (4 25 ng/kg) (n=2), or 1 IP
dose of agoni st DRS antibpdy (10 ng/kg) (n=2), or the conbination of these

| atter DR5 fi n I . 0 =22 , t ment,
the. turor o VioPe® AL SPEi SERa e ANYET of Botur R polSRrds pBl (356

i munobl otartibolly $¢retbiefmandfatiube df erdigaiant forGheprstmBnt S mammalieh 7 (W th
anti-beta actin antibody as a | oading control) to visualize 30 caspase
processi ngFAERHERNS- 10) . ~ Agoni st DR5 antibody treatnent (A) induced

i ncreased processing of caspase 8, 3, 9, and 7 as conpared to the vehicle
control (V), while RITUXAN(r) (R) did not induce caspase processing.

Not abl y, chriifienage ofnclaim ¢ avherein said ApBRE TRAIL potipeptide ROTPKNARS @MINAR) di d
not further_.ingreas 5 0GesSi as compared.to 5 anti body

2 one. | Theanids T2 Fig of BREATBAIO HRE LGP En T ERaR ePeby acti vty

bet ween DR5 anti body and RITUXAN(r) is not necessarily nediated by
enhancenent of apoptosis, but rather that the conbination of apoptosis

act i vat i or- @ ieeef ¢ginudarheseinsaid AR RAIL pelyreptide saprises 38HRRNt | ysi s
t oget her wWdid MG i FF{?(A} (r) may 40 underlie the observed

ant i -tuno\r,g(ia;}ner gy?mliﬂrpﬁtﬁige( actlgbi ustrating expression of CD20 and

Apo2L/ TRAIL receptors in NHL cell lines and the effects of Rituxi mab,
Apo2L/ TRAI nd ¢ i.naii ns & her.qeof on cancer cells, are.provided in
Fgures 115 181 Use ity S Skehesgi Sance? calty ate srbasedl Rl SUHRrOBiPect i ve
anount of AReilé SRuRt BPAPERDTRIGL pofpebide aAdCHZOIENfissdy heivanuf act ur e of
medi cament for the treatnent of mammalian cancer cells. 2. The use of
claiml1l wherein said Apo2L/ TRAIL pol ypeptide conprises anmino acids 1-281
of Fig. 1 ). Qr e [ . The use of
claim1l m%?&gnd%al l%{é},gﬂ%ﬂ gl)o%rﬁ)ée%tci géehg%wé@n?g?nuszo acids 114-281
of Fig. 1 (SEQID NO1). 4. The use of claim1l wherein said cancer cells

ol ypobt i b IR AT f BrByeriopriiisld eXSotl HtcatioeL RO by more < o

cancer cel réwﬂrfmhib(wg?&t@ﬂ | s. 6. The use of claim1l further conprising
exposi ng the cancer cells to one or nore growh inhibitory agents. 7. The

use of claim1l further conprising exposing the cells to radiation.
7. The use of claim 1 further comprising exposing the cells to radiation.

8. The use of claim 1 wherein said Apo2L/TRAIL polypeptide is expressed in a
recombinant host cell selected from the group consisting of a CHO cell, yeast cell
and E. coli.

9. The use of claim 1 wherein said Apo2L/TRAIL polypeptide is linked to a
polyethylene glycol molecule.

10. The use of claim 1 wherein said CD20 antibody is a monoclonal antibody.
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8. The use of claim1l wherein said Apo2L/ TRAIL pol ypeptide is expressed in
a reconbinant host cell selected fromthe group consisting of a CHO cel |,
yeast cell and E. coli. 9. The use of claiml wherein said Apo2L/ TRAI L
pol ypeptide is linked to a polyethylene glycol nolecule. 10. The use of
claiml wherein said CD20 antibody is a nonocl onal antibody. 66 11. The
use of claim 10 wherein said CD20 anti body is-the antibody R tuximb. 12.
A use of a synergistic effective anount of Apo2L/ TRAIL pol ypeptide and
CD20 anti baglyTheUsé BF cRRAU0AGHremh Sdid TIVE aRMEYdY 9thd BRIIBSRARABAMAB] an

i mmune rel ated di sease. 13. The use of claim 12 wherein sai'd Apo2LI TRAI L
pol ypeptide conprises amno acids 1-281 of Fig. 1 (SEQID NO 1) or a

fragnment og,vari ther ; | .3 rein  sal

Apo2L/ TRAI ﬁz-p%”ys%e'gétai e@‘@%ﬁ%‘% etV ariaht 3 ﬁ@gﬁ@ﬂ%gﬁ@p%ﬂ?@é%‘&( SEQ I D
NO 1). 15. CD2® artibodiy fol thermdAufablare bhmedicanfym 2o theAtdatmehyofai i de i s
expressed jn a reconbinant host cell selected fromthe group consisting of
a CHO cel | 'mpupgrelatad disgage-£  coli. 16. The use of claim 12 wherein said
Apo2L/ TRAIL pol ypeptide is Iinked to a polyethylene glycol nolecule. 17.
The use of claim 12 wherein said inmune rel ated di sease is rheunatoid
arthritis &3 The us@pbéclaihd2oghereinigaid Ape2LSRAIL pollypaptide oanprises assind CD20

anti body i g.; al i 419, of claim 18 wherein said
CO20 ant i bagigs %@P’gﬁtﬂﬁgw of N0 e FOGmERE et BraBe e o 35
wherein said Apo2L/ TRAIL pol ypeptide and CD20 antibody are adm ni stered

sequenti al Ix. 21. Th]g use of claiml or 12 wherein said Apo2L/ TRAIL

pol ypept i d&*-aHe ¢gpef clam 18 yeRerainsaidi AwabiT&All nobmentide somprises aminoa use:
of synergi s¢iH§ 18hiqt dev8 aﬂ)y? 02L/ TRAI L pol ypeptide and CD20

anti body in the prepa?at?'on 0 QZD%')?%I ation or a kit or an article of
manuf acture for treating manmal i an cancer cells. 23. The use of claim 22

wherei n saj I re exposed,to ' nergi stic effective anmount
of oot Ty TGS BT A2 e e BT AbPRL/A SR FRFEP Y fe ofireSstd ifa i m
22 wher ei nregeimbircan st céll sslected flonmHgRupaongisting of ATCHOSEII esdtajen 22
further coggggsigﬁ exposi ng the cancer cells to one or nore growh

n

i nhibitory + 26. The use of claim 22 further conprising exposing the
cells to radiation. 27. The use of claim 22 wherein said CD20 anti body is a
nmonocl onal anti body. 28. The use of claim 27 wherein said CD20 anti body is
t he anti botf: Thie use afdlaim 28 whieneinussid Apo2I/ARAIR polyipeptide istiktdApaR L/ TRAI L

el o4 WAfARebHy b el < 'are non- Hodgki s 1 yiphona cel s,

17. The use of claim 12 wherein said immune related disease is rheumatoid
arthritis or multiple sclerosis.

18. The use of claim 12 wherein said CD20 antibody is a monoclonal antibody.
19. The use of claim 18 wherein said CD20 antibody is the antibody Rituximab.

20. The use of claim 1 or 12 wherein said Apo2L/TRAIL polypeptide and CD20
antibody are administered sequentially.

21. The use of claim 1 or 12 wherein said Apo2L/TRAIL polypeptide and CD20
antibody are administered concurrently.
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31. A use of a synergistic effective anmount of Apo2L/ TRAIL pol ypeptide and
CD20 anti body in the preparation of a forrmulation or a kit or an article of
manuf acture for treating an i mmune rel ated disease in a mammal . 32. The use
of claim31 wherein said i Mmune rel ated di sease is rheumatoid arthritis or
multiple sclerosis. 68 33. The use of claim 31 wherein said CD20 anti body
is a nonocl onal antibody. 34. The use of claim 33 wherein said CD20
antibody is the antibody Rituxinmab. 35. The use of claim?22 or 31 wherein

sai d Apo2LITRAMise BRSyHERgisti6l effaticEMBunts tf iApROY /FRAILSHN Ut
sequent i alolges. 36, Th%fmﬁge of claim 22urcl)r 31 wherein sai Jj‘é I02L/ TRAI L

pol ypept i deDaaantippdy indheinsepgratier ohateimdatiorcear a kiiouenarticle of37. An
article of t ancer or immune rel ated
di sease, Crgﬁﬁ@t.rl’?:eléﬁ%H%rggéégfngorﬁ?gﬁ]ag@hg%ﬁ%?fé?lﬁg CD20 anti body; (b) a
contai ner conprising Apo2L/ TRAIL pol ypeptide; and (c) a package insert

pati ent e g S £ el S8 Cariier cEis afe Sromnido 5P MECEURts
ant i body mcﬁm@a#{ouﬁﬁbLAp@mmmmPéﬁypabﬁq@Qﬁa Oeamtbddy hati ent that

are effective to provide synergistic activity in treating the di sease. 38.
The article of manufacture of claim 37 wherein the CD20 anti body is

R i b o DR e At 72 wAgrei sHRElce BBk hnprBRA 8. o7 ot act ur e

for the treatnment of |ynphoma. 40. The use of claim 39 wherein the | ynphoma

is human B-cell non-Hodgkin.s. | honp. 41. The use of claim 39 wherein
t he ApozLE?Rﬂ'E'%8@3825&1%&”6%%%@&3%%Osmitlig cangergsllsdp opeflire 1. 69
P2031R1A Iﬁﬁa}e%gwgpmimi hAdntsSequence Listing <110> CGenentech, Inc. <120>
VMETHODS OF USI NG DEATH CEPTOR LI GANDS AND CD20 ANTI BODI ES <130> P2031R A
PCT <140> PCT/ 1352005/ 031907 <141> 2005-09-07 <150> us 60/607,909 <151>

3384 gglgiﬁSPE[é 2‘3‘?3’1 c@ﬁ%fﬁ%r céﬂ‘n%@ina%%bgﬁﬁg%ﬂe céﬂ? Po>rajd?'ati% .10> 1 <211>

nmo sapi ens

27. The use of claim 22 wherein said CD20 antibody is a monoclonal antibody.
28. The use of claim 27 wherein said CD20 antibody is the antibody Rituximab.

29. The use of claim 22 wherein said Apo2L/TRAIL polypeptide comprises amino
acids 114-281 of Figure 1.

30. The use of claim 24 wherein said lymphoma cells are non-Hodgkin's
lymphoma cells.

31. A use of a synergistic effective amount of Apo2L/TRAIL polypeptide and
CD20 antibody in the preparation of a formulation or a kit or an article of

manufacture for treating an immune related disease in a mammal.

32. The use of claim 31 wherein said immune related disease is rheumatoid
arthritis or multiple sclerosis.
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<400> 1
15 Cys
Val Al a
Asp Lys
Ser Tyr
G n Val
Thr Ser
Il e Ser
Hs lle
Asn Ser
G u Ser
Arg Asn
Tyr Ser
Thr Lys
Ser Tyr
Li sting
Leu Tyr
Asp Arg
Asp His

Met Ala Met Met u Val Gn Gy Gy Pro Ser Leu Gy @n Thr 1 5 10
Val Leu Ile Val Ile Phe Thr Val Leu Leu G n ser Leu Cys 20 25 30
Val Thr Tyr Val Tyr Phe Thr Asn GQu Leu Lys A n Met 35 40 45 Gn
Tyr Ser Lys Ser Gy Ile Ala Cys Phe Leu Lys u 50 55 60 ASP Asp
Trp Asp Pro Asn Asp Qu Gu Ser Met Asn Ser 65 70 75 Pro Cys Trp
Lys Trp G n Leu Arg G n Leu Val Arg Lys 80 85 90 Met Ile Leu Arg
GQu @u Thr Ile Ser Thr Vval Adn du 95 100 105 Lys G n dn Asn
Pr 38.1 e i¥sd ofElgineBY wiicteld $2id0D 28 antibbay 1d clé¥4l aéﬁ @a Al a
Thr Ay Thr Arg Gy Arg Ser Asn Thr g 130 5 Leu Ser Ser Pro
Lys Asn Qu Lys Ala Leu Ay Arg Lys 140 145 150 Ile Asn Ser Trp

oy e ot B ifte B Epagintbody e gilp i kifingl; 7o
G n Thr 'Il_'yr Phe Arg \P/he gn GI u lG:g 2%3523202;9)5 TI IreLLgs GIr uTﬁfn
brip- AT 5 of PRI 2 oot rail saishApopng BAL PRi@eRIRemD EB30ence
21a51tﬂsaa\5/%2§admlmst%f@d ééaue?wﬁrau@/s Trp Ser Lys Asp Ala Gu Tyr Gy
230 235 240 ser Ile Tyr @n y Ay Ile Phe Gu Leu Lys A u Asn

245 250 255 |Ile Phe Val ser Val Thr Asn Qu H's Leu Ile Asp Mt

S ons” <5 0. AR 55 i 28 By, 88 wifeheinLaf Rp¥or¥rall Bolyhaptill a'cds **°

antibody are administered concurrently.

37. An article of manufacture for the treatment of cancer or immune related
disease, comprising (a) a container comprising CD20 antibody; (b) a container
comprising Apo2L/TRAIL polypeptide; and (c) a package insert with instructions
for treating cancer or immune related disease in a patient, wherein the
instructions indicate that amounts of the CD20 antibody and ApoZL/TRAIL
polypeptide are administered to the patient that are effective to provide
synergistic activity in freating the disease.

38. The article of manufacture of claim 37 wherein the CD20 antibody is
Rituximab or humanized 2H7.

39. A use of Apo2L/TRAIL polypeptide and Rituximab in the preparation of a
formulation or an article of manufacture for the treatment of lymphoma.

40. The use of claim 39 wherein the lymphoma is human B-cell non-Hodgkin’s
lymphoma.

41. The use of claim 39 wherein the Apo2U/TRAIL polypebtide comprises amino
acids 114-281 of Figure 1.
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<213>' HOmw sapi ens <220> <221> N. <222> 447 <223> may be T or G <400> 2

tttcctcact gaccaaaaaa gaat agagaa ggaagggctt cagtgaccgg 50 ctgcctggcet

gacttacagc agtcagactc tgacaggatc atggctatga 100 tggaggtcca ggggggaccc
agcct gggac agacctgcgt gctgatcgtg 150 atcttcacag tgctcctgca gtctctctgt
gtggctgtaa cttacgtgta 200 ctttaccaac gagct gaagc agat gcagga caagtactcc

aaaagtggca 250 ttgcttgttt cttaswagarOattae=atiicallggygecc caatgacgaa
gagagt at ga acagcccctg ctggcaagtc aagegumaacLisaégycagct 350 cgttagaaag
at gattttg@g@@cgg%ggdggaﬁ@ccatt tctacagttc 400 aagaaaagca acaaaatatt

lggt ccncag 450 agagtagcag ctcacataac tgggaccaga

tctcccct ag t gagagaaag agg
gcaaa

ggaagaagca<ROacETHgDS BOOSING OEATARBCERTORAAUARDS MBAANIC k1389
gcacttgagg 600

at aaact cct 0 tcat c aaggagtggg cattcattcc tgagcaactt
aat ggt gaac. gﬁt%%gg@ ﬁ’gﬁaaaaggg ttttactaca tctattccca 650 aacatacttt
ccaatatatt

cgat t t caglaggam@l/esziBgeRaagaca aagaacgaca 700 aacaaat ggt

t acaaat aca<ldda@00at@2-07gaccctata 750 ttgttgatga aaagtgctag aaatagtt gt
atttgagctt

t ggt ct aaag, g 9GRI 8?8 tggactctat tccatctatc aagggggaat
aaggaaaat g1 20@%@@%% 1 tgtttctgta acaaat gagc acttgataga cat ggaccat 900
gaagccagtt ttttcggggc ctttttagtt ggctaactga cctggaaaga 950 aaaagcaata

acctcaaagt‘%gi}tugéﬁ%&ﬁi caggat gatacactat 1000 gaagatgttt caaaaaatct

gaccaaaaca< c 8925385 1042 <210> 3 Page 2 P2031R1A PCT sequence Listing
<211> 468 «383:2x11PRT <213> Honp sapiens <400> 3 Met Ala Pro Pro Pro Ala Arg
Val Hs Leu Ay Ala Phe Leu Ala 1 5 10 15 Val Thr Pro Asn Pro Ay ser Ala
Ala ser G%%%hd du Ala Ala 20 25 30 Ala Ala Thr Pro ser Lys Val Trp vy

Ser ser AE% g rg lle 35 40 45 Gu Pro Arg Ay Ay Gy Arg Ay Ala Leu
Pro Thr Ser1detofd ¥apPéhsod 60 G n His Ay Pro Ser Ala Arg Ala Arg Ala Gy

Arg Ala Pro Gl)l/ 65 70 75
<400>

Me; Ala Met Met Glu val GlIn Gly Gly Pro ser Leu Gly Gln Thr
5 10 15

300

Cys val Leu Ile val Ile Phe Thr val Leu Leu Gln Ser Leu Cys
20 25 30

val Ala val Thr Tyr val Tyr Phe Thr Asn Glu Leu Lys Gln Met
35 40 45

GIn Asp Lys Tyr Ser Lys ser Gly Ile Ala Cys Phe Leu Lys Glu
50 55 60

ASp Asp Ser Tyr Trp Asp Pro Ash Asp Glu Glu Sser Met Asn Ser
65 70 75

Pro Cys Trp Gln Vgg Lys Trp Gln Leu Arg Gln Leu val Arg Lys
8 90

Met Ile Leu Arg Thr Ser Glu Glu Thr ITle ser Thr val G1n Glu
95 100 105

Lys Gln GIn Asn Ile Ser Pro Leu val Arg Glu Arg Gly Pro Gln
110 115 120

Arg val Ala Ala His Ile Thr Gly Thr Arg Gly Arg Ser Asn Thr
125 130 135

Leu ser Ser Pro Asn Ser Lys Asn Glu L
ys Ala Leu Gly Arg L
140 145 Y AT 1¥S

Ile Asn Ser Trp Glu Ser ser Arg ser Gly His Ser Phe Leu Ser
155 160 165

AsSn Leu His Leu Arg Asn Gly Glu Leu val 1le His Glu Lys Gly
170 175 180

Phe Tyr Tyr Ile Tyr Ser GlIn Thr Tyr Phe Arg Phe G1n Glu Glu
185 190 195

Ile Lys Glu Asn Thr Lys Asn Asp Lys GIn Met val Gln Tyr Ile
200 205 210

Tyr Lys Tyr Thr Ser Tyr Pro ASp Pro Ile Leu Leu Met Lys Ser
Page 1




Pro Arg Leu Arg Val H's Lys 80 85 90 Thr
Val Gy Val Leu Leu dn Val Val Pro 95 100 105 Ser
Lys Leu Hs Asp dn Ser Ile Gy Thr 110 115 120 dn
Pro Leu Gy Qu Leu Cys Pro Pro Ay 125 130 135 Ser
Pro Gy Ala Cys Asn Arg Cys Thr Gu 140 145 150 Gy

Ala Ser Asn pégg}lpgigupahge@]e@,cg/,_s,sltwg 155 160 165 Pro
Ser ABSp Gu Au Gu A Pro Cys 2030 175 180 Thr
Arg.Asn Thr Al a

as 18T oS Gl

Cys Lys Pr y Thr Phe 185 190 195 Arg
gﬁ Twé% byifép%'% @H TYRrG yﬂzg%fz% 210 cys
Ay Met Val Lys Val Lys Asp Cys Pro Trp ser 8 220 225 Asp
cysevalleHTgr 1618 @y c3er11@ phersnu Gen His cAgnadn Bsp 239 235 240 Trp
Leu Val Val Thr 24u val Vval Pro L3 Leu Leu Val 2&55250 255 Ala
I 60 265 270 Asp
%1%//?“%&1 % &e“sgh %S%@é ﬁ/ A&Wieﬁsp%} 280 285 Leu
ArgGyProG'AIaGu pAsnAIaHlsAsnGuIIeLeu290295300 ser
Asn Al a ﬁ%éﬂaLé@r 8hbe ﬂ;y?rthe“Vaﬂ’h%eﬂu Gal & dn nmet 305 310 315 Page

3 P2031R1A PCT Sequence 1lst|ng Gu Ser G% Qu Pro Ala Asp Leu Thr dy Va
Thr Val Ge<pigerzr 320 325 330 Pro Gy Qu Ala A n Cys Leu Leu Ay Pro Ala

Pro Al a A u Al a Ser
Phe Val
Al a Thr
Au H s
ser Gu
Tyr Thr

Al a Cys

Arg
Val

Ile
Ser
Arg
Asn
Lys

Pro
Phe
Ser
Adn
Hi s
Val
Cys
Thr
Asn
Pro
Ile
val
Val

Arg
Lys
Al a
Trp
Arg
dy
Thr
Thr
Asp
Arg
Gu
Ile
Leu
Pro LyS Cy

Gu Ala G<@1Ly
Ay Ala A§§
Ala Asn [T°é vaIor"%fir"oa‘é‘»?’bs

0335 340 345
NA350 355 360 Thr

Leu Asp Lepz2dchr 380 385 390

- <221> N.
<222>- 447

<223> may be T or G

<400> 2

. tttcctcact
- ctgcctgget

‘_ tggaggtcta

atcttcacag

_ ctttaccaac

ttgcttgttt

gagagtatga

‘cgttagaaag
aagaaaagca
agagtagcag
ttctccaaac
gggaatcatc
aatggtgaac
aacatacttt
aacaaatggt
ttgttgatga
tggactctat
acagaatttt
gaagccagtt
aaaagcaata

gaagatgttt

<210> 3

ser An Arg Arg Arg Leu Leu Va

A u Thr

gactataaaa gaatagagaa ggaagggctt

gacttacagc
ggggggaccc
tgctectgea
gagctgaagc
cttaaaagaa
acagcccctg
atgattttga
acaaaatatt
ctcacataac
tccaagaatg
aaggagtggg
tggtcatcca
cgatttcagg
ccaatatatt
aaagtgctag
tccatctatce
tgtttctgta
ttttcggggc
acctcaaagt

Caazaaatct

agtcagactc
agcctgggac
gtctctctygt
agatgcagga
gatgacagtt
ctggcaagtc
gaacctctga
tctcccctag
tgggaccaga
aaaaggctct
cattcattcc
tgaaaaagyy
aggaaataaa
tacaaataca
aaatagttgt
aagggggaat
acaaatgagc
ctttttagtt
gactattcag

gaccaaaaca

tgacaggatc

agacctgcgt
gtggctgtaa
caagtactcc
attgggaccc
aagtggcaac
ggaaaccatt
tgagagaaag
ggaagaagca
gggccgcaaa
tgagcaactt
ttttactaca
agaaaacaca
caagttatcc
tggtctaaag
atttgagctt
acttgataga
ggctaactga
ttttcaggat

adCaaacaga

Page 2

cagtgaccgg
atggctatga
gctgatcgtg
cttacgtgta
aaaagtggca
caatgacgaa
tccgtcaget
tctacagttc
aggtccncag
acacattgtc
ataaactcct
gcacttgagg
tctattccca
aagaacgaca
tgaccctata
atgcagaata
aaggaaaatg
catggaccat
cctggaaaga
gatacactat

aa 1042

100
150
200
250
300
350
400
450
500
350
600
650
700
750
800
850
900
950
1000

Pro Ala Asn

Leu Met Leu Phe Phe Asp Lys Phe
375 Pro Phe Asp Ser Trp Asp A n Leu Met Arg G n



Lys Asn Qu Ile Asp Val Val Arg Ala Ay Thr Ala Ay Pro Ay
Asp Ala Leu Tyr Ala Met Leu Met Lys Trp Val Asn Lys Thr Qy

395 400 405
410 415 420

Arg ASn Ala ser Ile His Thr Leu Leu Asp Ala Leu G u Arg Met 425 430 435

Gu Qu Arg Hs Ala Lys Gu Lys Ile dn Asp Leu Leu Val Asp
Ser Gy Lys Phe Ile Tyr Leu Qu Asp Ay Thr Ay Ser Al a Val
ser Leu Qu <210> 4 <211> 140¢2033R12PcPNeqridAde LiloPmgs api en
at ggcgccagladbdgct ag agtacatcta ggtgcgttcc tggcagtgac 50 t
gggagcgcég% ggf ggaclggaggcagcc gcggccacac 100 ccagcaaagt
t ccgcgggda 4y ?g P& cgaggecggg 150 ggccgaggag cgctccctac
cagcacggago@cagt gcccg 200 ggcccgggca gggcgcgecc caggacccag
gaagccagcee30a tecggetrrogabgiacg acdali acett&laagla trhgt logt add
ctgcaggtcg tacctagct c agétgcaacc at gat cad®c aattggcaca 356°
cageaal 9gg, Pafal AGCREn LrbogAgan Lok GRG0 SAFIALCHER
cgtcctggag cctgtaaccg gtgcacagag 450 ggpgtgggtt acaccaat ge
ttgtttgctt gcctcccatg 500 tacagcttgt aaatcagatg aagaagagag
accacgacchl H3da Hﬁaﬁﬁ%éﬁc'—%& yatadpge! Yaéggc%g"géga &Y 1Ay %?
gct gagat gt gccggaagt g cagcacaggg tgccccadag ggatggtcaa 65

t gt acgccctlweagtgacaly GJaotut ar§ CyCABRAYAtPr600hr Gagoraat g
tgggtgattt tggttgtgac tHdggttgtt 750 Pags 4 P2031R1A PCTe®Be
ccgttgetgr, tgotgact gt gctgattgtc tattgttgeca-tcggetcagg 8
gaccccaag%1 ngggf %g'gcgﬁo %ég q‘?][gat gf ¢ ’{]ggé%c(\g&gm%g'gg g 3?‘%& gﬁb
gct gaggaca atgctcacaa cgagattctg 900 agcaacgcag actcgctgtc
t ct gagcagereaasy Riysaate 980 thaggaﬁgccgrtgeagamm 420 yadgtigt bee
ccaggggagg 1000 cacagt §Pct gctgggaccg gb

1050 ct opfgghé G yeapkaadl Ot 951 4AGCEL a6k qagaETH vh9akaches t
ctttgacaag tttgcaaaca tegtgccctt tgactcad@g gaccagctca 1160

ggacct cacg aaaaatga t cgat gt ggt cagagctggt 1200 cagcaggcc
cttgtatge '"ats‘cj'ét‘égt 8‘3& gggb]%t PY% LYo Qggaﬁi@t Eﬁ"alil@dgé(cg It
cctgctggat gccttggaga 0

Gln GIn Trp Glu His Ser Pro Leu Gly Glu Leu Cys Pro Pro Gly

125 130 135

ser His Arg Ser Glu Arg Pro Gly Ala Cys Asn Arg Cys Thr Glu
140 145 150

Gly val Gly Tyr Thr Asn Ala Ser Asn Asn Leu Phe Ala Cys Leu
_ 155 160 165
Pro Cys Thr Ala Cys Lys Ser Asp Glu Glu Glu Arg Ser Pro Cys
170 175 180

Thr Thr Thr Arg Asn Thr Ala Cys GIn Cys Lys Pro Gly Thr phe
185 190 195

Arg Asn Asp Asn Ser Ala Glu Met Cys Arg Lys Cys Ser Thr Gly
200 205 210

Cys Pro Arg Gly Met val Lys val Lys Asp Cys Thr Pro Trp Ser
215 220 225

Asp Ile Glu Cys val His Lys Glu Ser Gly Asn Gly His Asn Ile
230 233 240

Trp val Ile Leu val val Thr Leu val val Pro Leu Leu Leu val
245 250 255

Ala val Leu Ile val Cys Cys Cys Ile Gly Ser Gly Cys Gly Gly
260 265 270

Asp Pro Lys Cys Met Asp Arg val Cys Phe Trp Arg Leu Gly Leu
275 280 285

Leu Arg Gly Pro Gly Ala Glu Asp Asn Ala His Asn Glu Ile Leu
290 295 300

ser Asn Ala Asp Ser Leu Ser Thr Phe val Ser Glu Gln Gln Met
305 310 315

Page 3

440 445 450
455 460 465

S <400> 4
ccgaat ccc

gt ggggct ct
ctccat ggga
gccggcegegyg
cggggtcctg 300
aattggcaca

t agat cagaa
ttccaacaat
aagtccctgc

t gacaattct 600
ggt caaggat
acat aat ata
guence Listing
ttgtggaggg
agggcecetggg
cactttcgtc

t gt acagtcc

gaagct g aagggt c?®a gaggaggagg

1100
t gaggcagct
caggggat gc
cgat ccacac



‘ggat ggaaga gagacat gca aaagagaaga ttcaggacct cttggtggac 1350

t ct ggaaagt

tcatctactt agaagat ggc acaggctctg ccgtgtcctt 1400 ggagtga 1407 <210> 5

<211> 411

Asn
Arg
Val

Leu
Gn
Ile
Tyr
Arg

Al a
du
Leu
Ile
Lys
Ser
ser
Cys
Asn
ser
Met

O

Ile
Val

Leu
Asp
Gu

<212> PRT <213> Honp sapiens <400> 5 Met Qu An Arg Ay An
Pro Ala Ala ser Ay Ala Arg 15 10 15 Lys Arg Hs Ay Pro Ay Pro
Ala Arg Ay Ala Arg Pro 20 25 30 Gy Leu Arg Val Pro Lys Thr Leu
Val Val Ala Ala Val 3%20B1rl5 k€U skquerceuLiédinger Ala A u Ser Ala
TH'uGP e @A %Prgoﬂgwsn Ley glipr Pad Tmvd 6 Ar%r/u a Ala Pro dn
Arg Ser ser 65 ##°75 Pro Ser @ y Leu cys Pro 0 Gy Hs Hs

GrrofSTy GB0 B 8Ph Gy¥ A0 LASEISYErd hea SBlu &5 Gisgilyr Gy A n Asp
Thr 95 100 10533#Hi s Trp Asn Asp34tku Leu Phe Cys 34u Arg Cys Thr

Asp 1 15 120, Ser Ay du Val u Leu Ser Pro s Thr Thr Thr
Thsser %&%E%OMFB gg/iﬁudgé @ﬁ P@’SQELGS'G YA AP BiRe Arg Gu G u
Pro 140 145 15 Gu Met Cys Arg Lys Cys Arg Thr y Cys Pro Arg
Vahri6B 160 LkG5SMetPage #hePPHS WRpA WRCPh&agdaense Illestding Lys Val Ay
Thr Pro Trp Ser3®sp Ile Qu Cys ¥ H's 170 175 380 Lys A u Ser

ol G S T Ya LR et MO Yl chEReg 90, 100 Leu Il val

Phe Val Cys Lys3ger Leu Leu Trp Val Leu Pro
Lys Ay Ile Cys Ser Ay Ay Ay @y Asp_ 215 220 225 Pro Qu Arg
ARYS agn 8hy Ié‘ené‘%? yabr&aianig Ala %@T%WES@UQSSO Asn Val Leu
Ile Val Ser Ile"Teu @n Pro Thr n Val 245 250 255

'A$p.A1acLeuuTy¢ Ala Met Leu Met Lys Trp Val Asn Lys Thr Gly
" 410 415 420

Asp Ala
430

Gln Asp
445

Gly Thr
460

Leu Glu Arg Met

His Thr Leu Leu
435

- Arg Asn. Ala ser Ile
425

Leu Leu val Asp
450

Glu Glu Arg His Ala Lys Glu Lys Ile

- 440

Lys Phe Ile
455

Gly Ser Ala val

Tyr Leu Glu Asp
465

ser Gly

Ser Leu Glu

<210> 4

<211> 1407

<212> DNA

<213> Homo sapiens

<400> 4

atggcgecac caccagctag agtacatcta ggtgcgttcc tggcagtgac

tccgaatecc
ccagcaaagt
ggccgaggag
ggcccgggea
ctcggctceeg
ctgcaggtcyg
aattggcaca
caggatctca
ggtgtgggrt
tacagcttgt
ggaacacagc
gctgagatgt
ggtcaaggat

caggcaatgg

QQQHQCQCéQ
gtggggctect
cgctcectac
gggcgcgecc
ggtccacaag
tacctagetc
cagcaatggg
tagatcagaa
acaccaatgc
aaatcagatg
atgtcagtgc
gccggaagtg
tgtacgccct

acCataatata

cgagtgggac
tccgegggga
ctccatggga
caggacccag
accttcaagt
agctgcaacc
aacatagccc
cgtcctggag
ttccaacaat
aagaagagag
aéaccaggaa
cagcacaggg
ggagtgacat
tgggtgattt

agaggcagcc
ggattgaacc
cagcacggac
gccggegegg
ttgtegtegt
atgatcaatc
tttgggagag
cctgtaaccy
ttgtttgctt
aagtcectgce
ctttccggaa
tgccccagag
cgagtgtgtc

tggttgtgac
Page 4

gcggecacac
acgaggcgag
ccagtgcecg
gaagccagcc
cggggtcciyg
aattggcaca
ttgtgtccac
gtgcacagag
gcctcccatg
accacgacca
tgacaattct
ggatggtcaa
cacaaagaat

tttggttgtt

100
150
200
250
300
350
400
450
500
550
600
650
700
750



Pro du G@n AQu Mt Qu Val An Qu Pro Ala Gu Pro Thr Ay 260 265 270
Val Asn Met Leu ser Pro Ay GQu Ser Qu Hs Leu Leu Gu Pro 275 280 285
Ala Gu Ala Gu Arg ser Adn Arg Arg Arg Leu Leu Val Pro Ala 290 295 300
Asn Gu Ay Asp Pro Thr Au Thr Leu Arg A n Cys Phe Asp Asp 305 310 315
Phe Ala Asp Leu Val Pro Phe Asp Ser Trp Qu Pro Leu Met Arg 320 325 330
Lys Leu Gy Leu Met Asp Asn d wanRﬂAyBcW&leqwéra:eLymu‘khg G u 335 340 345

Ala Ala Ay H s Arg._As Leu Tyr Thr Met Le S 350 355 360
Val Asn Ly%%hs*ct@tyt%t@%&g ‘égaééPt‘i/aﬁgtFﬁ‘%tg‘Fﬂrtﬁ?%t %”G 365 370 375
Ala Leu GitgtbdadggUoddctciddt HEfrdg@biadgathddrtet Nedg¥§cidgg 300 380 385 390
Asp H's Leu Leu Ser Ser Ay Lys Phe Met Tyr Leu Au Ay Asn 395 400 405

Ala Asp SERCAFEEAcE A8 HAtY SLoU99acR <299E0aaD CORgATCDRA0L213> Homp
sapi ens %g;QQichaEfbict@gH’fﬁdq éﬁﬁt@gi’c gc'@%fg%@g\é‘l ﬁ&?%&aﬁg‘é%ﬁ a ngr AIGay A'rb\lgaPr o

Arg 15 10 157 Lys Arg Pro d
20 25 30 dGR99FACSYgapgvRttdar oaggmwim tgtamcagatc I_@agggagag\yaloom a Ala vVal 35

40 45 Leu Val, Ser Al a eu lle Thr n Asp 50 55 60
Page 6 P2cf%ﬁ&g@%g&gggagaeccgegﬁ%agpﬁbg Eggg%c&chggg@qgaégn{b&% Ala Ala Pro
An An LysgérgytBercapenaatify ¥octfaccd acbfigactt tgaygdwet QaoPro Pro Gy His
Hs Ile ser Qu Asp 80 85 90 dy Arg Asp Cys Ile Ser Cys Lys Tyr Ay dn

Asp Tyr séFtﬁ?ﬁcaaQSttf@GaﬁW F%Fg}QFFf)t%Ha%tﬁ%tﬂaEEiﬂqﬁﬁé BS§ Leu Arg Cys Thr
Arg Cys Asgaggcagct ggacctcacg aaaaatgaga tcgatgtggt cagagctggt 1200

acagcaggcc caggggatgc cttgtatgca atgctgatga aatgggtcaa 1250
caaaactgga cggaacgcct cgatccacac cctgctggat gccttggaga 1300
ggatggaaga gagacatgca aaagagaaga ttcaggacct cttggtggac 1350
tctggaaagt tcatctactt agaagatggc acaggctctg ccgtgtcctt 1400

ggagtga 1407

<210> 5
<211> 411
<212> PRT
<213> Homo sapiens
<400> 5
Met Glu GIn Arg Gly GIn Asn Ala Pro Ala Ala Ser Gly Ala Arg
1 5 10 15
. Lys Arg His Gly Pro Gly Pro Arg Glu Ala Arg Gly Ala Arg Pro
' 20 25 30
Gly teu Arg val Pro Lys Thr Leu val Leu val val Ala Ala val
35 40 45
Leu Leu Leu val Ser Ala Glu Ser Ala teu Ile Thr GIn GIn Asp
50 55 60

Leu Ala Pro Gln GIn Arg Ala Ala Pro GIn GIn Lys Arg Ser Ser
65 70 75

Pro Ser Glu Gly Leu Cys Pro Pro Gly His His Ile Ser Glu Asp

80 85 90
Gly Arg Asp Cys Ile Ser Cys Lys Tyr Gly Gln Asp Tyr Ser Thr
95 ' 100 105

His Trp Asn Asp Leu Leu Phe Cys Leu Arg Cys Thr Arg Cys Asp
110 115 120

Ser Gly Glu val Glu Leu Ser Pro Cys Thr Thr Thr Arg Asn Thr
125 130 ' 135

val cys Gln Cys Glu Glu Gly Thr phe Arg Glu Glu Asp Ser Pro
140 145 150

Glu Met Cys Arg Lys Cys Arg Thr Gly Cys Pro Arg Gly Met val
155 160 165

Page 5



110
125
140
155
170
185
200
215
230
245
260
275
290
305
320
335
350
365
380

Page 7 P2031R1A PCT Sequence Li sting 39

115
130
145
160
175

120 Ser Ay GQu val Qu Leu ser Pro Cys Thr Thr Thr Arg Asn Thr
135 Val~Cys A n Cs Qu AQu @y Thr Phe Arg Qu G u Asp ser Pro
150 Gu Met Cys Arg Lys Cys Arg Thr Ay cys Pro Arg Gy Mt Val
165 Lys Val Ay Asp Cys Thr Pro Trp Ser Asp Ile Au Cys Val H's
180 Lys, Gu Ser Ay Thr Lys H's ser Gy Gu Ala Pro Ala Val Qu

190 195 G u_Thr Val Thr Serp288iR¥A 8CEseqléncePristAing ser Pro Cys Ser
205 21bys Val GlyrAgy iy | & Pee [T iﬂryA |I1¢h<i7w5ys M2d W Vval Val Leu
220 225 1le val Phe Val s Ser Leu Leu Op Lys Lys Val
235 240yd &lu @ Erw xnemleymcﬁeyywaﬂ s vaeratd X18wGan Gy Asp Pro
250 255 du Arg Vall8isp Arg Ser Serl@n Arg Pro Ay W5 G u Asp Asn
265 270 | u al Ser e Leu A n Pro Thr A n Val Pro
280 saatle o eﬁi%@ﬁ% YRS & e Ted e Sl X Thr Gy val
295 300 Asn Met Leu ser Pro Ay Gu Ser u H's Leu Leu Gu Pro Ala
310 31®l Gw PAbaTYE ueu\rLg'sse‘ry Gl e Céasngxr glArglyLely I8y Al Pro Al a Asn
325 330 Gu Ay Asp?Pto Thr Qu Thr 8 Arg A n Cys PHS Asp Asp Phe
340 3 e P, Ll u Met Arg Lys
355 3?5]%0 ﬁie% Agﬁgvdfeggg&rgé% %ﬁ %ﬁuzﬁew{ dgy\%‘fh glﬁg Jﬁ%s Ala Gu Al a
370 375 Al H s Ar Asp Thr Leu Tyr Thr Met Leu Ile Lys Trp Val
385 39" AR ahH’:‘é gangeAYBd gen IAPaZ%FWdimHT%F AP Yadu Leu Asp Al a
5 0 405 Leu 4 hr Leu Ay Qu

Arg Leu AlrroLygtu Gin dlusmét @10 walAgM cAiIaOP:-’blﬁmmqurSo ked digu ser Ser Ay
Lys Phe Met Tyr Leu u2@y Asn Al a 270

val Asn Met Leu Ser Pro Gly Glu Ser Glu His Leu Leu Glu Pro
275 280 285

Ala Glu Ala Glu Arg Ser GIn Arg Arg Arg Leu Leu val Pro Ala
290 295 300

Asn Glu Gly Asp Pro Thr Glu Thr Leu Arg Gln Cys Phe Asp Asp
305 310 315

Phe Ala Asp Leu val Pro Phe Asp Ser Trp Glu Pro Leu Met Arg
320 325 330

Lys Leu Gly Leu Met Asp Asn Glu Ile Lys val Ala Lys Ala Glu
335 340 345

Ala Ala Gly His Arg Asp Thr Leu Tyr Thr Met Leu Ile Lys Trp
350 355 360

val Asn Lys Thr Gly Arg Asp Ala Ser val His Thr Leu Leu Asp
365 370 375

Ala Leu Glu Thr Leu Gly Glu Arg Leu Ala Lys GIn Lys Ile Glu
380 385 390

ASp His Leu Leu Ser Ser Gly Lys Phe Met Tyr Leu Glu Gly Asn
395 400 405

Ala Asp Ser Ala Leu Ser
410

<210> 6

<211> 440

<212> PRT

<213> Homo sapiens

<400> 6
Met Glu GIn Arg Gly GlIn Asn Ala Pro Ala Ala Ser Gly Ala Arg
1 5 10 15

Lys Arg His Gly Pro Gly Pro Arg Glu Ala Arg Gly Ala Arg Pro
20 25 30

Gly Pro Arg val Pro Lys Thr Leu val Leu val val Ala Ala val
35 40 45

Leu Leu Leu Val Ser Ala Glu Ser Ala Leu Ile Thr Gln Gln Asp
50 _ 55 60

Page 6



425 430 435 Asp ser Ala nmet Ser 440 <210> 7 <211> 107 <212> PRT <213>
Artificial sequence <220> <223> synthetic <400> 7 Asp Ile A n Met Thr A n
Ser Pro ser Ser Leu ser Ala ser val 1 5 10 15 dvy Asp Arg Val Thr Ile Thr
cys Arg Ala ser Ser ser Val ser 20 25 30 Tyr Met His Trp Tyr Gn A n Lys
Pro Gy Lys Ala Pro Lys Pro 35 40 45 Leu Ile Tyr Ala Pro Ser Asn Leu Al a
ser Ay val Pro Ser Arg 50 55 BZ)31Rhe PEErsagugn8enigtingSer Ay Thr Asp Phe

Thr Leu Thy _I16_S 70, .7 r Leu G n.Pr u As he Ala Thr Tyr Tyr
cys Gn d Fr‘le rA§a %’ gi“g’%';sg'ﬂ %ﬁ% ‘hsanpf-? %}B’rcgln%?fs Iﬁﬁg %rysﬁn Ay Thr Lys
Val Gu Ile 95 100 105 Lys Arg <210> 8 <211> 122 <212> PRT <213>
Artificial Peedeenchl GIRAEN €@ BroRNot Akt His Hi40Dte Se@ GlWabpE@ n Leu Val G u
Ser Ay Ay Gy Leu val & Pro Gy 15 8% 15 Gy Ser Leﬁ(_)Arg Leu Ser Cys
Ala Ala Seg1{dayg Tydp EPE FResdhicy2q y25t30 19 1nTY p thks Trp Val Arg
Gn Ala Pro )g ygLysp ny logu 35y40 )%5 %Duo ranafp ?y %Ialme Tyr Pro Ay

Asn Ay Asp, Thr Ser Tyr 50 55 60 Asn G n Lys Phe Lys Gy Arg Phe Thr Ile
Ser Val Asp'iyspan a%p HGUTEY PAGEYS S AR YPhTNT EGI TS 88 GLnO

Ser Gly Glu val Glu Leu Ser Pro Cys Thr Thr Thr Arg Asn Thr
- 125 130 135

val Cys GIn Cys Glu Glu Gly Thr Phe Arg Glu Glu Asp Ser Pro
140 145 150

Glu Met Cys Arg Lys Cys Arg Thr Gly Cys Pro Arg Gly Met val
155 , 160 165

Lys val Gly Asp Cys Thr Pro Trp Ser Asp Ile Glu Cys val His
170 175 180

Lys Glu Ser Gly Thr Lys His Ser Gly Glu Ala Pro Ala val Glu
.- . 185 190 195

Glu Thr val Thr Ser Ser Pro Gly Thr Pro Ala Ser Pro Cys Ser
200 205 210

Leu Ser Gly Ile Ile Ile Gly val Thr val aAla Ala val val teu
215 220 225

Ile val Ala val Phe val Cys Lys Ser Leu Leu Trp Lys Lys val
230 235 240

Leu Pro Tyr Leu Lys Gly Ile Cys Ser Gly Gly Gly Gly Asp Pro
: 245 250 255

g Ser Ser Gln Arg Pro Gly Ala Glu Asp Asn

Glu Arg val Asp Ar
260 265 270

val Leu Asn Glu Ile val Ser Ile Leu Gln Pro Thr GIn val Pro
275 280 285

Glu GIn Glu Met Glu val GIn Glu Pro Ala Glu Pro Thr Gly val
290 295 300

Asn Met Leu Ser Pro Gly Glu Ser Glu His Leu Leu Glu Pro Ala
305 310 315

Glu Ala Glu Arg Ser GIn Arg Arg Arg Leu Leu val Pro Ala Asn
320 325 _ 330

Glu Gly Asp Pro Thr Glu Thr Leu Arg Gln Cys Phe Asp Asp Phe
335 340 345

Ala Asp Leu vai Pro Phe Asp Ser Trp Glu Pro Leu Met Arg Lys
350 355 360

Leu Gly Leu Met Asp Asn Glu Ile Lys val Ala Lys Ala Glu Ala
365 370 375

Ala Gly His Aarg Asp Thr Leu Tyr Thr Met Leu Ile Lys Trp val
380 385 390

Asn Lys Thr Gly Arg Asp Ala Ser val His Thr Leu Leu Asp Ala
Page 7




Met AsnCSeregLeu ArgLAla, Gh lu Asp 80 85 90 Thr Ala Val Tyr Tyr cys Al a
Arg Val Vval Tyr Tyr ser Asn ser 95 100 105 Tyr Trp Tyr Phe 1ASP 10 Val Trp
Ay Gn Ay Thr Leu Val Thr Val 115 120 Ser Ser <210> 9 <211> 213 <212>
PRT <213> Artificial sequence <220> <223> synthetic <400> 9 Asp Ile dn
Met Thr G n Ser Pro Ser Ser Leu ser Ala ser Val 1 5 10 15 dy Asp Arg Val
Thr Ile Thr Cys Arg Al a_Ser SerP208iRMaPCSseqRéhcB5L3Xindyr Met His Trp Tyr
Gn dnLys Pro Ay Lys3#a Pro Lys Pro 485 40 45 Leu Il e*0Byr Ala Pro Ser
Asn Leu Aha,Ser e I Phe r Ser Ay Ser Ay
Thr Asp Phe Thr. ?gﬁ Ql'éﬁjr ﬂ)ggﬂgeér L% 4 95?’15%%?" LLé)& &ﬁeﬁ%ﬁﬁ}g u Asp Phe Al a
Thr Tyyr Tyr s A@ndn Tr 80 8 90 Ser Phe Asn Pro Pro Thr Phe Ay Gn
Gy Thr LyYSvafY &Y Sfel'"eiS?EﬁIO'Eyslﬁﬁe "‘Le?szﬁ geaHrluvaly 2ap 2180 Ala Pro Ser
Val Phe Ile Phe Pro Pro Ser 115 120 Asp u @n Leu Lys‘§ r Ay Thr Al a
Ser Val ValspCys bhea Meaused25 130 135 Asn Asn Phe Tyr Pro Arg Qu Ala Lys
Val @n Trp Lys Val Asp44040 145 150 Asn Ala LeUdn Ser Ay Asn Ser Gn
Gu Ser Vgholhy Gu Gn 155 160 165 Asp Ser Lys Asp Ser Thr Tyr Ser Leu
ser ser ﬁuﬂ_ey)ﬂhr Leu 170 175 180 Ser Lys Ala Asp Tyr GQu Lys Hi s Lys
Val Tyr A22€pRTE u Val 185 190 195 Thr Hs An Ay Leu Ser ser Pro Val
Thr Lys SeA3pHetaficiadgsapenees 210 Ay du Oys

<220>

<223> synthetic

<400> 7

ASE ITe GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val

Gly Asp Arg val Thr Ile Thr Cys Arg Ala Ser Ser Ser val Ser
20 25 30

Tyr Met His Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Pro
35 40 45

Leu ITe Tyr Ala Pro Ser Asn Leu Ala Ser Gly val Pro Ser Arg

50 55 60
Phe sSer Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75
Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln Trp
80 ' 85 %0
ser Phe Asn Pro Pro Thr Phe Gly G1n Gly Thr Lys val Glu Ile
95 100 105
Lys Arg
<210> 8
<211> 122
<212> PRT
<213> Artificial sequence
<220>
<223> synthetic
<400> 8
Glu val Gln teu val Glu ser Gly Gly Gly Leu val GIn Pro Gly
1 5 10 15
Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr phe Thr
20 25 30
Ser Tyr Asn Met His Trp val Arg Gln Ala Pro Gly Lys Gly Leu
35 40 45
Glu Trp val Gly Ala Ile Tyr Pro Gly Asn Gly Asp Thr Ser Tyr
50 55 60
Asn GIn Lys Phe Lys Gly Arg Phe Thr Ile Ser val Asp Lys Ser
65 70 75

Page 8



<210> 10

Artificial

<211> 452

sequence

Gu Ser dy Ay Ay

Page 9 <212> PRT P2031R1A PCT Sequence Listing

<223> synthetic

<220>
Gn Prody 1510 15 dy Ser

Leu

val

<400> 10 G u Val

<213>
d n Leu Val

Leu Arg Leu Ser

Phe Thr 20 25 30 Ser Tyr Asn Met His Trp val

Cys Ala Ala ser Ay Tyr Thr
Arg Gn Ala Pro Gy Lys Ay Leu 35 40 45 du Trp Val Ay Alaa Ile Tyr Pro
Gy AS5 Ay Asp Thr Ser Ty60r Phe Lys Gy Arg Phe Thr Ile
Ser Val Asp-ysysstSahr 65 T9r 1%u tﬁm&ﬁs%ﬁtey%% E]q Xg‘ t Asn ser Leu
Arg Ala Au Asp 80 85 90 80hr AI a Val Tyr 8yr Q/s rg Val Tyr Tyr
ser Asn Sery, Phe_Asp Val Trp Ay G n @y Thr Leu Val
Thr Val 110 11531?85%efyfse §y§59 PrY §YG1§Y'“P$%r Séf' 5@? Phe Pro Leu
AR Ala Leu @ y

Ala Pro 125 130 135 Ser Se

Cys Leu
Asn Ser
Leu A n
Pro Ser
His Lys
Ser Cys
Leu Leu
Asp Thr

1497 14w 10 Agl Aig/
155 160 165 G
17Gefr 7180 Ser
185 190 195 Ser

5 210 Pro Ser Asn Thr
1325 Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro GQu

211%

Al
Ser
Ser

r

23102>235T240 dy Ay Pro Ser Val

Asp

1
Gly
Tyr
Leu
Phe
Ser
Ser
Lys
Asp
Ash
Asn
ASp

Ser

Thr

ITe G1n Met Thr

ASp Arg
Met His
Ile Tyr
Ser Gly
Leu Gln
Phe Asn
Arg Thr
Glu Gln
Asn Phe
Ala Leu
Ser Lys
Lys Ala

His G1n

Gly Glu Cys

<210> 10
<211> 452

val

Trp

Ala

Ser

Pro

Pro

val

Leu

Tyr

Gln

ASp

ASp

Gly

5

Thr
20

Tyr
35

Pro
50

Gly
65

Glu
80

Pro
95

Ala
110

Lys
125

Pro
140

ser
155

ser
170

Tyr
185

Leu
200

Gln
Ile
GlIn
ser
Ser
Asp
Thr
Ala
Ser
Arg
Gly
Thr
Glu

Ser

Ser
Thr
Glin
Asn
Gly
Phe
Phe
Pro
Gly
Glu
Asn
Tyr
Lys

Ser

Leu ser

a Leu Thr serlid@y Vval
Gy Leu Tyr ser
Leu Ay Thr A n Thr Tyr

Lys Val

Lys ser Thr ser Gy @y Thr
yahsiroTgtly Riie d?ryOTEH- WeblrealVahe Ran Val Ser Trp

Hi s Thr I2be Pro Al a Val

ser Val

Val Thr Val

Ile Cys Asn Val Asn

Asp Lys Lys Val

Gu Pro Lys

Phe Leu Phe Pro Pro Lys Pro Lys
2453>280t D% ial eaeqivisicd | e Ser Arg Thr Pro Gu Val Thr Cys Val Val

Val Asp 2@92(%65 270
<223> synthetic

<400> 9

Pro Ser Ser

Cys
Lys
Leu
Thr
Ala
Gly
Ser
Thr
Ala
Ser
Ser
His

Pro

Arg

Pro

Ala

ASp

Thr

Gin

val

Ala

Lys

GIn

Leu

LYys

val

10

Ala
25

Gly
40

ser
55

Phe
70

Tyr
85

Gly
100

Phe
115

Ser
130

val
145

Glu
160

Ser
175

val
190

Thr
205

Leu
Ser
Lys
Gly
Thr
Tyr
Thr
Ile
vail
Gln
Ser
Ser
Tyr

Lys

Page 9

Ser

Ala

Ser

Ser Ser val

Ala

val

Leu

Cys

Lys

Phe

val

Trp

val

Thr

Ala

sSer

Pro

Pro

Thr

GIn

val

Pro

Cys

Lys

Thr

Leu

Cys

Phe

Lys

ser

Ile

Gln

Glu

Pro

Leu

val

Glu

Thr

Glu

Asn

val
15

Ser
30

Pro
45

Ar
6

ser
75

Trp
90

Ile
105

ser
120

Leu
135

Asp
150

Gln
165

Leu
180

val
195

Arg
210



~ Val

Ser

Ay Vval

Tyr Asn Ser Thr Tyr Arg Val

Tyr
Lys
Tyr
ser
Val
Thr
Lys
Ser
Lys
PRT
Leu
Leu
Trp
Tyr
Phe

Lys
Thr
Thr
Leu
du
Pro
Leu
Cys

Ser

Hs Gu Asp Pro du Vval
A u Vval

H's Asn Ala Lys Thr
Ser Val

Cys Lys Val
Il e ser

Thr VaI

Leu11”5ela]l\€'t B

As

<213> Artificial

Val

Ser Asn
Lys Ala Lys
LedlPr #RPro ser Arg

Lys Ser
s G.u
y vIi"r1oG1sz"4

Val

sequence

Ser Cys Ala Ala Ser
Val  ArgeChrAlsh REO HiksYT

Pro Ay Asnr g
Thr |1 &.Se Ser VaI

Asn
Lys
Thr
Tyr
Ser
ser
val
Gly
Ser
ser
Pro
Asp
Gly
Leu
val
Gly

Tyr

GIn

AsSn

Ala

Trp

Ser

Ser

LysS

Ala

Ser

ser

Ser

Lys

Gly

Met

ser

val

Asn

Lys

Thr

val

Tyr

Ala

Lys

Asp

Leu

Gly

Leu

Asn

Thr

Pro

Ile

His

Glu

Ser

y Asp BBr

Afp
Phe

Leu

Tyr

Phe As

Ser

Ser

Tyr

Thr

Leu T

Gly
Thr
His
Ser

Ser

Glu As

val

Thr

Lys Phe Asn Trp Tyr Val
Lys Pro Arg Qu Qu G@n
Leu Thr Val

5 430
44§V4é
<220> <223> synt hetic

d @hséerdap 6y L@uysdéredyVailaGhta Beo @lyyTyrd T6r 1fhelBhr Ay Ser Leu Arg
¥9r Asn Met His

éoy Tyr Thr

AT

Lys
65

Tyr
80

Tyr
95
110

Thr
125

Thr
140

Phe
155

ser

170
b4

185

Thr
200

Lys
215

Thr
230

val
245

Arg
260

275

His
290

Tyr

Gly

Leu

cys

p val

Lys
ser
Pro

Gly

r ser

Gln

val

Cys

Phe

Thr

p Pro

Asn

Arg

r Tyr
r 65 70 75

Tyr
Arg
GIn
Ala
Trp
Gly
Gly
Glu
val
Leu
Thr
Asp
Pro
Leu
Pro
Glu
Ala

val

Pro
Phe
Met
Arg
Gly
Pro
Gly
Pro
His
Ser
Tyr
Lys
Pro
Phe
Glu
val
Lys

val

Ay BLEA

Phe TRP 20
fafdArgLEth A32 AR

50 53060

Gly Asn
55

Thr Ile
70

Asn Ser
85

val val
100

GIn Gly
115

ser val
130

Thr Ala
145

val Thr
160

Thr Phe
175

ser val
190

ITe Cys
205

Lys val
220

Cys Pro
235

Pro Pro
250

val Thr
265

Lys Phe
280

Thr Lys
295

Ser val

Gly
ser
Leu
Tyr
Thr
Phe
Ala
val
Pro
val
Asn
Glu
Ala
Lys
Cys
Asnh
Pro

Ley

Page 10

25 30 Ser

4f, B

Leu Hi s
P2031R1A PCT sequence Listing 305 310 315 dn Asp Trp Leu Asn Gy Lys Qu
320 325 330 Lys Ala Leu Pro Ala Pro lle GQu

33p2BAR1B4TT Sdduefta (REOinkg G u Pro @n Val

350 355 360 G u du Met Thr
TIRE1Ey SrEbticjal qepeencsss 370 375 Gy Phe Tyr Pro Ser Asp lle Ala
Trpogd u ser Asn Ay 380 385 390 dAn Pro Gu Asn Asn Tyr Lys Thr
Pro23falsyheibtAgp Ser 395 400 405 Asp Gy Ser Phe Phe Leu Tyr Ser

410 415 420 Arg Trp Gn dn dy Asn Val
Gl|—||s Tyr Thr dn

Asp 275 280 285

290 295 300

Page 10

Lys Asn @ n Val

211> 452

Phe
<212>

<400> 11 du Val dn

(;F,rypéll Gy Ala lle

Asp Thr Ser Tyr
60

val

Arg

Tyr

Leu

Pro

Leu

Sar

Ala

Thr

val

Pro

Pro

Pro

val

Trp

Arg

Thr

Asp

Ala

Ser

val

Leu

Gly

Trp

val

val

Asn

Lys

Glu

Lys

val

Tyr

Glu

val

Lys

Glu

Asn

Thr

Ala

cys

Asn

Leu

Pro

His

Ser

Leu

Asp

val

val

Glu

Leu

Ser
75

Asp
90

Ser
105

val
120

Pro
135

Leu
150

Ser
165

Gln
180

Ser
195

LYysS
210

Cys
225

Leu
240

Thr
255

Asp
270

ASp
285

Gln
300

His

n Lysa$he Lys Ay Arg



Lys Asn Thr Leu Tyr Leu G n Met Asn Ser Leu Arg Ala Gu Asp 80 85 90 Thr
Ala Val Tyr Tyr Cys Ala Arg Val Vval Tyr Tyr Ser Asn Ser 95 100 105 Tyr
Trp Tyr Phe Asp Val Trp Ay Gn @y Thr Leu Val Thr Val 110 115 120 Ser
Ser Ala Ser Thr Lys Ay Pro Ser Val Phe Pro Leu Ala Pro 125 130 135 Page
11 P2031RI A PCT Sequence Listing Ser Ser Lys Ser Thr Ser Ay Gy Thr Al a
Ala Leu Ay Cys Leu 140 145 15%Q03Mala kgs sAgyenbyrLfhdngro G u Pro Val Thr
Val Ser Trp Asn ser 15538%0 165 dy Al a3l®ku Thr ser Ay ¥al Hi s Thr Phe

val Thr val"ertp P Lbaded &vade o B B A WY S T T e oy

Asn Val Asn His Lys 200 205 210 Pro Ser Asn Thr Lys Val Asp Lys Lys Val

G u Pro Lysssala ¢pd P@lg %2@021213 Ablp LIY)‘JST"IFhE'lH%f’TICNS aoya Pro cys Pro
Ala Pro Qu Leu Leu 35 240 Gly G§/q3ro Ser val Phe®eu Phe Pro Pro
Lys Pro Ly3yAsth Fha SchP@réBn trHd eeéﬁefroﬁﬁga 5BF &g G u Val Thr
Cys Val VaI Val 685®65 270 VaI er3&5| S u Asp Pro 3@0u Val Lys Phe
Asn Trp T Vat‘| E 275 280 2 H Hi S Agn Ala Lys Thr Lys
Pro Arg G4 s Ti'§0 Y05°3 Sﬁgn" & FrrFrYS val Ser Vval
Leu Thr VaI Leu Hi s 310 315 GI n Asp rp Leu Asn Gy %_ys G u Tyr Lys

Cys Lys VallySehe Agn Pr329er9,2\5p313(é Aly SaA @uLeop 1o rasPnGllyl e Ala Ala Thr
|le ser Lys Ala Lys 3353840 345 Ay A@m8ro Arg Gu Pro3®n val Tyr Thr

Leu Pro PrQq A5 g A 5&,@ n Val Ser Leu
Thr Cys Leunagrlro Lys 5§6 g?g’é% %y%&ﬁé‘?’b? B{a&@r Ai@ps;(glsl e Ala val Qu
Trp Au ser Asn Gy 380 385 390

Asp Gly ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser

410 415 420

Arg Trp GIn GlIn Gly Asn val Phe Ser Cys Ser val Met His Glu
425 430 435

Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro
440 445 450

Gly Lys

<210> 11

<211> 452

<212> PRT

<213> Artificial sequence

<220>

<223> synthetic

<400> 11

Glu val GIn Leu val Glu Ser Gly Gly Gly Leu val GIn Pro Gly

1 5 10 15

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr phe Thr

20 25 30

Ser Tyr Asn Met His Trp val Arg GIn Ala Pro Gly Lys Gly Leu
35 40 45

Glu Trp val Gly Ala Ile Tyr Pro Gly Asn Gly Asp Thr Ser Tyr
50 55 60

Asn GlIn Lys Phe Lys Gly Arg Phe Thr Ile Ser val Asp Lys Ser
65 70 75

Lys Asn Thr Leu Tyr Leu Gln Met Asn Ser Leu Arg Ala Glu Asp
80 85 90

Thr Ala val Tyr Tyr Cys Ala Arg val val Tyr Tyr Ser Asn Ser
95 100 105

Tyr Trp Tyr Phe Asp val Trp Gly Gln Gly Thr Leu val Thr val
110 . 115 120

Ser Ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro Leu Ala Pro
125 130 135

Page 11




'dn Pro Gu Asn

Asp Ay Ser
Arg Trp A n

Phe
Adn

Ala Leu H s Asn

Gy Lys Page

ser
val
Gly
Ser
ser
Pro
Asp
Gly
Leu
val
Gly
Tyr
Gln

Lys

Gln
ASpP
Arg
Ala

Gly

12

Ser
Lys
Ala
ser
Ser
Ser
Lys
Gly
Met
Ser
val
Asn
Asp
Ala
GIn
Glu
Phe
Pro
Gly
Trp
Leu

Lys

Asn Tyr
Phe Leu

His Tyr
Lys Ser
Asp Tyr
Leu Thr
Gly Leu
Leu Gly
Asn Thr
Thr His
Pro sSer
Ile ser
His Glu
Glu val
Ala Thr
Trp Leu
Leu Pro
Pro Arg
Met Thr
Tyr Pro
Glu Asn
Ser Phe
Gln Gln

His Asn

Lys Thr Thr

Tyr
Gy Asn Val

Ser
Phe Ser

Lys

Thr G n Lys

Thr
140

Phe
155

Ser
170

Tyr
185

Thr
200

Lys
215

Thr
230

val
245

Arg
260

Asp
275
His
290

Tyr
305

Asn
320

Ala
335

Glu
350

Lys
365

Ser
380

Asn
395

Phe
410

Gly
425
His
440

Ser
Pro
Gly
Ser
Gln
val
Cys
Phe
Thr
Pro
Asn
Arg
Gly
Pro
Pro
Asn
Asp
Tyr
Leu
Asn

Tyr

Pro Pro Val
Leu Thr Val
Cys Ser Val
Leu ser

Ser

Leu Asp Ser
Asp Lys ser
Met His Qu

Leu Ser

P2031R1A PCT Sequence Listing
Gly Gly Thr Ala Ala

Glu Pro val

val

Leu

Thr

Asp

Pro

Leu

Pro

Glu

Ala

val

Lys

Tle

Gln

GIn

Ile

Lys

Tyr

val

Thr

His

Ser

Tyr

LYS

Pro

Phe

Glu

val

Lys

val

Glu

Ala

val

val

Ala

Thr

Ser

Phe

Gln

Thr

ser

Ile

Lys

cys

Pro

val

LYS

Thr

Ser

Tyr

Ala

Tvyr

Ser

val

Thr

Lys

Ser

Lys

145

Thr val
160

Phe Pro
175

val val
190

Cys Asn
205
val Glu
220

Pro Ala
235

Pro Lys
250

Thr Cys
265

Phe Asn
280

L Pro

ys
295
val Leu
310

Lys Cys
325

Thr Ile
340

Thr Leu
355

Leu Thr
370

Glu Trp
385

Pro Pro
400

Leu Thr
415

Cys Ser
430

Ser Leu
445
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Leu

Ser

Ala

Thr

val

Pro

Pro

Pro

val

Trp

Arg

Thr

Lys

Ser

Pro

cys

Glu

val

val

val

ser

Gly
Trp
val
val
Asn
Lys
Glu
Lys
val
Tyr
Glu
val
val
Lys
Pro
Leu
Ser
Leu
Asp
Met

Leu

Cys

Asn

Leu

Pro

His

Ser

Leu

Asp

val

val

Ghu

Ley

Ser

Ala

Ser

val

Asn

Asp

Lys

His

Ser

Pro

Leu
150

Ser
165

Gln
180

ser
195

Lys
210

Cys
225

Leu
240

Thr
255

Asp
270

Asp
285

Gln
300

His
315

AsSn
330

Lys
345
Arg
360
LYS
375

Gly
390

ser
405

Ser
420

Glu
435

Pro
450

395 400 405

410 415 420
425 430 435

440 445 450



