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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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The ligand réferred to as Apo-2L or TRAIL was identified several

o the

35 years 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 (199%96); WO 97/01633; WO 97/25428; US Patent 5,763,223 issued 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 long,

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. Biol., 137:221-229 (1997)).
Crystallographic studies of soluble forms of Apo2L/TRAIL reveal a
homotrimeric structure similar to the structures of TNF and other related

45 proteins (Hymowitz et al., Molec. Cell, 4:563-571 (1999); Cha et al.,
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many types of cancer cells, most normal human cell types appear to be
resistant to apoptosis induction by certain recombinant forms of
Apo2L/TRAIL (Ashkenazi et al., supra; Walzcak et al., supra). Jo et al.

35 has reported that a polyhistidine-tagged soluble form of Apo2L/TRATL
induced apoptosis in vitro 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 recombinant
Apo2L/TRAIL preparations may 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)) .
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Upon ligand binding, both DR4 and DR5 can trigger apoptosis

independently by recruiting and activating the apoptosis initiator,

caspase-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., Nature 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 to function as inhibitors, rather

than transducers of signaling (see., e.g., DCRL (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-
Esposti et al., J. Exp. Med., 186:1165-1170 (1997) ; and Mongkolsapaya et
al., J. Immunol., 160:3-6 (1998) ; DCR2 (alsoc called TRUNDD or TRAIL-R4)

45 [Marsters et al., Curr. Biol., 7:1003-1006 (1997); Pan et al., FERBS
4




Esposti et al . , J . Exp . Med . , 186 :1165-1170 (1997); and

Mongkol sapaya et al., J . Inmmunol. , 160 :3-6 (1998); DCR2 (also called
TRUNDD orwORMe020) [ Marsters et a | . , Curr. Biol., 7PC00B2008081901997) ;
Pan et a | . , FEBSLetters |, 424 41 45 (1998); Degli-Esposti et al .,

| muni t 813 2 99 neg, et aI ra ] n
contras 42§ PJDI% 3%9]98 Eg?-gnre%% £or s d%—ncrmmﬁlwp@'s g?t 81[3 520
apopt 05|(é997CértaaIdn05<htI%B@I‘I@éseﬁlrﬁﬂch Em@]to trhé:oBF{‘ZIasénB?d?MDRB M&Ceptis s
have beefrir epdriced tdrepherd B eroat sivemal Fofopexainpl e, anti-DR4 anti bodi es

directed to the DRA.Legepiy v@t@gh h@tﬂdngoaggalﬁtu Canar/mamt qteb@pt%@t;l Middy in

cert i n_mammal i an cel | escrlbe ubl ishe uly
008 BT TS50 B0t AT Ful y T I W 07 DERGAL Bl ¢SRS

August 14, tHEO@B4 Seaeptal sd Bayging EPPTEER oX apeptotig aC‘IW‘I‘ﬁIﬁo’rn Certam

162: 259%a181&®5az( 189Q%; sfhurcbariapai iet alg..,, Wb .ooVAmasA0lpublisheB: AIBQIZL 4898

(2001) ; ; ¥¥43 02/, 0%3?&49Ughﬁﬁ@ﬁgd %@W@r gooo 2Q82 753 ¥¥2:03{ @Zhd?illllhl_:;@élﬁd

May 22, 12003 WO 03/ 038043 publ i sha I\/%é 12003, WO 0 S e
May 8 ,1?00%‘503Oert§Fn ahiq - BrS: anctrlggﬁ hive Im—kewl“suél—o—ge 5262%9&8 dr’S
seel0e. g199MNO 981 BLESRppab| ¢tshed- Novenherm@ol . 19986+ {§‘9I1f'f‘§’9t8h ROy .

| mmunol o2 /094623 2&1%11:2&!&513(36&&8} 2| chokawe et/ad23s7 MNatluke=dviedy 22, 729531« 960

2001 I At I 5
(Suppr )essesbg%%g}ﬁ ‘%h?hed %{agn? @%e%%@ﬁﬁ%@e?@ﬁi&&%ﬁs&) (3283\%0 in
1

SCI D mi E8*tainpRet ZBP, 2BHNNRLEeF ndtiCotdlF sty rrese: §r° WS fal’ Anfibodi es
in Cancepssi7ABg. pu@@lﬁeﬁt Novemb@00B, BIRf, %lﬁéﬂtha etardda; JALCIWB1O38043
publis sheegz May7860520Q3p0 W Or 34837943 r&ubllmlaedr%yeﬁ,, 2:008-96on @dditi on,

certain g{%tdQQd' geaha\“ 0, Cz!:n%-iﬁoct agf i pst y(TtaanQJeb 4 @nd S%Js@gsptms

have bee escr | gsee g trJfpatent 252, 05 G'ssue (f% 26, .2001) .
The CD26 At gfn R3ar&0° c’gffﬁlé’ 3 h R OB TS RDC y T EF Bs CF PG ed[1 di T er8ati ati on
ant i genAb8p36}¥. i 8d althedraplenbl cCancanshesbriimmechristieiPitihadhen il ATRET-
wei ght Qﬁgap@r—@xptrmtlel yoé&ﬁ lBntocaliperien paeadd;and omtoasesB duphipiedyltes
(Val, ﬁnt' ne 2%'63 al g 03% 5 Chem 1264 19 s 1%3&2 11287 a(cﬂsl@gﬂ)n a&(}tglr[\f el d
et a fgf) 11- 71763%19883‘5%5 Thbetﬁ %rrtldl %I %oeet&p ave
gr eat er atlﬁ%ﬁ‘?déﬁ% B CEOPS TSRS HOAGK i Py RPh st NECT Y Ander $on e?c al

Bl 00d d68-((i¥d : 5424-1.433 [S198ZNY, 6 A% PZ0 A6cudodher 3R helPat opoi etic stem
ceI I s pr o- Brael | sp20or srdigph asnelseel |calded ot hetannomraimihosstregse{thedtded et

- qh PFROL 1013 égalgeQ?%p%ZP isl%S%)_/étrop@QBQC regHbAhBsadn Lard i shep(s)

|n the actlvatl on esS_for cel tcg s iatt:ogl and differentiation
(Tedder 2ef*afcut a§u§‘?]ag§‘ ahd ﬁ%%rs?f{brila FUncti 6ns @s a caf di'umi on channel
( Tedder lewptmicytds | (Wedkntingi ¢éhem J40DBHG5 GE@‘QO)Z)“(@)\/éHZf%él%%br E98Pbn of
CD20 1 naBacelhsdiMnRROGAS, mhikt sJantazgemmwsetm)as aTeandhtiajea fier also

"targeti ngresseds%gh % GE'I ms, Lhe Lk %xuggtg GRLTARSAN (1) ])ym% MoR00YHt s a

geneti calTy engi nee meri.c murinel human monocl onal ant’i ég&il ect ed

agai nst ®n r@BQ Ftartd-geRtoor t8if a2t stthe Eiftbody™tal I‘%dm’tz S
Pat ént Nematopd3&;ik3 Etém sieddls AprplB 7cellg 098 riAhduieson «tllal 03 othiy TIUXANE (r)

i's indigatgdsf Qfeddi® et al. J. Immunol. 135(2):973-979 (1985)). CD20 regulates

an early step(s) in the activation process for cell cycle initiation and

differentiation (Tedder et al., supra) and possibly functions as a calcium
ion channel (Tedder et al. J. Cell. Biochem. 14D:195 (1990)). @Given the

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

The rituximab (RITUXAN®) antibody is a genetically engineered
chimeric murine/human wonoclonal antibody directed against the CD20
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 lines through complement-dependent cytotoxicity (CDQ)
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treatnment of patients with relapsed or refractory |owgrade or follicular,

CD20 positive, B cell non-Hodgkin' s |ynphoma. | vitro nmechani sm of action

st udi es haoeodarregtrated that RI TUXAN (r) bi nds human eompuiseensnsioand | yses
| ynphoid B cell i nes thr ough conpl ement - dependent cyt otoxicity (CDC)(Reff
et al. Blood 83 (2) (1994) agg and_ Marlin ood, 10

2738- 27484 at4)3 L Ed&? él 435“4€Shg£9%?gnpf?%gdn? |\l%| y 1|31r?oaésa3s for

ant i bod973&j@pehdé'4@t04tel4ddﬁ‘émra{léﬁ chrt @Péxﬁ%ﬁftlﬁl‘f%:DC@)’tW%r en r TEHE|

RI TUXANa£ # Jpobasadpesdershoven it-aedtiaited andyicopialci ty er@bcve ef fBotes recaneiyi at ed

thym di ﬂﬁm&%g@r ROL aﬁé N 8332Y5, and, & o nduce ﬁ&%ﬂ&@é' §f@cE§CE1|1Ytr1’\Mi|al:§i

ot her 19 an 20 anti bodi es do not ‘é Ion g i th %gll
: 6372 ( 19gE)yine Si‘/ﬂ%?rﬁﬁr?)té'toﬁeé‘ﬁsﬁfsl’ 9y EPPRI OnSl(s:’heﬁIr) fierapies and

toxi ns baseml sotbeens obser veRk o x peyibadigsal Ky. rtq’@ patalceay aret RRTUXA&NCPE )
sensiti zggs1frusrd e(il9§&)6)nt f'ﬁs}fﬁﬁﬂgﬁ b%elvéerﬁ RIphosR eebl cditaes &menbbleex&w@é oxi c

effects o doxor ICI CgDDP 1 oxi EHQ Lephgem et
al . Cancér A87p Té" §ei92adbsoeﬁ‘ﬁ%1drnea glt#lg‘g ]glytlz NG é’%gg?

vivo pré&ersititeat dé-’tladﬁeéés’ﬁ%ﬁ}:eh%%\/\ﬁ EHat pppmy@we(l,l) | &P B EEE <%rom
t he 1per iephaital obl@adrudiyaph arodesip-and dioheharar riowiof ad mondl ghsmivsnkeys,

presumalhy L 1 1 L-?Ja@g @f €S%LS %Rﬁ@{é e; al n
Dy oGy F ROt CQIRLETENL: 08 &k laed p_g s6Refdor II .

OF THE |
eath radkptsRelTGARHS o Shth HES ARG 1GaRiPFA Lo Yisen: e Soms
r ecept opeaighelpali edqodand YBDR0 nagtd .bodtide sPare M B d@@l ﬁé@@oﬁguﬁ‘zn’ﬁﬁaﬁeﬁfﬁnt s
of the ipyantbep kRcdugde BrpNads: obnd I eati-Rgdcanaemroced Rl SiRAGE expOosilng

canger G N an_effec nount of Apo2L/ TRAIL and CD2 0 anti body.
QOtlc1 nal’ Oog %&%gﬁgejr&c H@%‘)gre exposed to an effective anpunt of death

receptor ant| body, such as an agoni st DR4 anti body or agoni st DR5 anti body,
and CD2 0 antibody. Optional | yyake cosmtIngENTOs2l / TRAIL or death receptor
anti body and CD20 anti bodi es enployed in the nethods are effective to

achi eve synergy therapeutically .g., their conbi ned antl - cer t is
greater than MF%]%Pdé"nFPr cHicer Iet tf“e(‘f?cgeé’éﬁ’f il er?uflﬁ SQL%BJ&& dFIfRE?E

ant i2podipe3ymepe i éerplogyéekthndesdndaal 40y ibedigssi gl éD?%é}ﬂéb@tﬁHeé %EtfeﬁFOVldT‘iile
met hods h@ymﬁnt &hbodifheNtd I<F WHE OfivenBidH idclisd: WReh&i dftherdpoRy/ ddkkk, or

death receplor an C%J%% tipady. A RbSHET20ab& mrﬂmh
(pati ent B} ?é}%}g?gy 2 rns*f@g]oﬂogglg P;ES% cel | sﬁt ?%atlgg °

Apo2L/ TRRPP 6?t188‘?;1¥h r(@&éﬁ??)]rlyanf]i‘%o‘iﬁ?cﬁﬁdc 5 6 antihedy ar el efw{?‘n forma
cel | s. Fuptiteroendmdibnentertol theibasventsieh phchudadtrdthod’s Fn'ilrb€§¥| R an
i mmpRe- rebatad fiseastboePMPEhSi pO2@dELNiEeEer | NEodtdosagmTedhearrmefifiec b ve

o I e a o@lksebfact by eiramaunt
of deat %fpr g%@%%;ér%gnh E&Q%f@%%ra%t%%@lg o%??g%fdb &@?9 %r Efgeéorqh EEDRS

ant i body"stBef BP0 afHtch Fe 38?&% st ey o " tHE apeutlca Ti%n
anount crApol ATRAICENGR: @E8RdY FBcejsedrT dReR by aawﬁrcemf &h %oaf%’seve
enpl oyedimed the ambhpogerar er efdiaebiwe tee achileyed symeErvgyudligr apeat sigallky,

30 therapeutic agent. The methods may entail in vitro use or in vivo use

wherein the Apo2L/TRAIL or death recepfor antibody and CD20 antibody are
administered to a mammal (patient). Optionally, in the methods, the cancer
cells treated with Apo2L/TRAIL or death receptor antibody and CD20 antibody
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. Optionally, an effective amount
of death receptor antibody, such as an agonist DR4 antibody or agonist DR5
antibody, and CD20 antibody is administered to the mammal. Optionally, the

40 amount of Apo2L/TRAIL or death receptor antibody and CD20 antibodies
employed in the methods are effective to achieve gynergy therapeutically,
e.g., their combined effect 1in treating the immune-related disease 1is
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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e.g., their conbined effect in treating the i mMmune-rel ated disease is
greater than the effect achi eved when the Apo2L/ TRAIL or anti bodies are
enpl oyed wodnas/idex|l y as a single therapeutic agent. QpPConskeng03imn7

t henet hods, the immne -related disease is rheumatoid arthritis or nultiple
$C| er OSImsetfloc{\éEt h:%lgs i%r]:lurgeh%eiarlzvegntdli QaslenciI ydr%egﬁéégaqgs agghrtirtggt bpgm@ltglpigr der
in a manmal, such as an immune -reélated di sease or cancer, conprising steps
of obt aisf-AEP*tPssue or a cell sanple fromthe manmmal, exami ning the tissue
or cells for vexpsds sif orheofin@b2: iOn, 11DRAde amthods DRS tregid napardigerésmmiini Ag
Sgi d _ti ?@Hﬁaﬂr s‘:&@i’x:c ?§az§gplﬁnm§ﬁ@fr%t§§€??i SﬁisgaéE_FSAr?rcaﬁwre e Efls@hS , steps o_fb g
adm ni stering an_effective anmpun 0 r : e nt.ibody
and ‘%tﬁh "Hoby° 16 Said cr?g?m’r% m.pgﬁ'hé%gt lg{bes n ?ﬁ’e e%%%gaé '?%Ettgi%‘% trt])lkng
expr essiGAlof fgnexpresiire of Eh PRteGr e nRiy ' b&"E offlic LTV E 4118t v
of assayiketidred:s cel NCdaughilageassayss detiécoranprmRiNfe exqpepssisonadmidgistering

| mmunohi gt %@@g%i_sv%r hnBSSAYSE ;A;_@%j’ﬁﬁ@hl Yor H??tﬂﬁél@?&ﬁfaﬂtBSOdﬁvﬁmt idmol ]
conprise, in itiaon to administering.an.effecti.ve. a . )

and/ or of’é%f}ﬁ"(f}"e&%p?aég T ()dgll "Snd R nglcﬁltei Body 2 a nﬁnggﬁlgg{i%%&gggs e
chent hexfapeat Pe BRyenPE ( §¥CtorrergrliFei 8aY t Prorapf t'¢osard@ nimmalyY Nbrassay
enbodi nenkrgatf, t heindiwanid on aeegayd | ustisatcetngy wafNdf exappiseipm t hend

fol | ow ng chaliBocnkmi s MBELQE . Of treating cancer cells, conprising
exposi ng manmal i,an cancer cells.to nerqgistic effective. .

Apo2L/ TRAI L poISy &Rt de “Rhd"Co20 8% ?%eodifg’eﬁ‘t:%"“rh"é’m t1dd lg‘?ggﬁiatﬁ%gl ce
wher ei n akidlAseg TRAI EEESTEY R pErUetc Gipriredy/ Faitho 23¢ Fs 2581 *6F°R5y. 1
( SEQs5I D M@ifgdayor amsti f cpgmentt ibsdw,ar ddarihistrerieof che®theFdreunet hegerdf(st| arm 1
wher ei n Sai; d. ARo2L L IRAI L, ROl yReRtdde conprises am no acids 114-281 of Fig.
1 (SEQID NG 1). 4 . The nethod of. claim1 wherein i el re
exposed to sanC) e syREFGMeTi% ng ?lé%tlln\}feen%lr?ﬁluﬁfeo ﬁKSB%%F%R%?E&%{)IogpS%%?%S and
CD2 0 anti Bbelyfolfowingoclagms: The et hod of claim 1 wherein said cancer cells
are |ynphoma cells . 6 . The nethod of claim21 further conprising exposing
t]tle %ba!’lce'i ?eil % rﬁ&h@@eofpﬁ:;fémfi%ggéé?l%f* cjeﬂmispic‘lblﬁﬁb’isﬂggrg@osir% marﬂ;ﬁﬂ%ﬁﬁt hod

of claim urther c ri sing _exposi.ng the : e

net hod of cl aith rvﬁfg?%itr? Said - b%ffTﬁkjlgﬁt%gel ?%%L%)nt%i {;quﬁ'pggfé&g%&sed ina
recombi nant Hedereriiide sElde€P¥ 2PF IR he group consisting of a CHO cel |,
yeast cell and E . coli. 9 . The nethod of claim1 wherein said Apo2L/ TRAIL
pol ypeptide is khokednt® 2 poliwei hyHeeas ghye doopDi@a @oldfsptIbe nmet hod of

cl aiigl 1 wher eci:orr]np%?':-i;eds g:nl:l):l_zn% g‘gzt.ci.sbggélsf %fapi@QnPC(ISQSaiD NO:1) or a fragment oxr

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

40

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

radiation.



anti body. 11. The nethod of claim 10 wherein said CD20 antibody is the
anti body Rituximab . 12. A nethod of treating an inmune rel ated di sease,
conpri si yoadm/mpRtering to a manmal a synergi stic ef f eeCrus2@s081907 of
Apo2L/ TRAI L pol ypepti de and CD20 anti body. 13 . The nmethod of claim 12

wherein said Ap 2L/ al ereeLgl g 3 a e ;0f Fig. 1
(SEQ I D NO: I) or}r)ha RQ me%])t l%? va 3 n% dsg? 2%.’711«1511911. &b% %E%%lof claim12

wherei n said eABeeE_SPCFRQ B fﬂﬂ%erﬁﬂtd]éo%ﬁﬁlﬂ s“‘@lsec&ﬁfin%ro&‘cpéfs 91T% 281 of Fig.
1 (SEQ I D NO:dohsistihg oEhe amet hedl ,ofegdtaceill 2nd¥er ephi.sai d Apo2L/ TRAI L
pol ypepti de i S expr essed [ n a reconbi nant host cell sel ect ed fromthe group

consisting o d,of claim
12 wherein sf dTl}ﬁpB‘?E?GﬁRﬂf Eﬂ“y]pé’b?fe & isaél A}Fﬁ’é% £ 3P g%fnﬁ ene gl ycol
nmol ecul e. 17 linfére tpet rodvethyéees miicompetEAesai d i m‘rune reI at ed di sease
is rheumatoid arthritis or nultiple sclerosis. 18. The nethod of claim 12

wherein said @D2 Vel §1ARNeE,Q04! s ARt bR Ynt ihay The dreihosh b1
claim 18 V\herlan%ée:l %lcp(%j fan}tl t[)nody IS theS ant i bodyan tu>§</| mab . 20. The

met hod of cl &M°Wr 12 wherein said Apo2L/ TRAIL pol ypeptide and CD2 0
antil®ody are adm nistered sequentially. 21. The nethod of claim1l or 12
wher ei n sai d ;ApozZid TRAda pel ypept i deaade @D20iaAmDR by ibedy adnthd sherhedy
concurrently...BRLEE, DESCRI PTI ON OF THE DRAW NGS Figure | A shows the

nucl eotide sequence of human Apo-2 ligand cDNA (SEQ ID NGO 2) and its
derived am no acid sequence (SEQ I D NO:1) . The "N' at nucl eotide position
447 i s used ¥2.02impdheditod tivrethnglesoifiEehEetadlipease " TOURFESIRY  Fi gures
2A and 2B shawmtihestaucheabi deasequensenati st DA (cBER laBot® o4) for full

I'engt h human ﬁ&% Bt Lived am pepehdisaguence (SEQ I D NGO 3) . The
respective nu]%R : a%dlglgr%tno acid sequencesgf or human DR4 are al so

reported i n Pan et al . , Science , 276 :111 (1997). Figure 3A shows the
411 amino aci¥h-sErientecdopt AN DREFESED ‘F{)dN@’O%*)/T%%Hp%JrWHEJCF‘% n WO
98/ 51793 on Nexterbels dfinol@9fis A-2gianscrigpti osad ®phdcle vard dnegrehtheman

s known J .0 the arte. This DR5 splice variant encodes the 440 ami no
aC| sequence ofl human DRS (SEQ I D NO 6) shown i n Figures 3B and 3C as
published i n WO 98/ 35986 on August 20, 1998. Figure 4 illustrates the
expressi on of 1ApBRE MERAIA. of elepTiors wheypip F%f’f?pﬁ%??d‘/&"%zi‘*@ PPHESPEHYure 5
illustrates exqpessdsoamifo &R Lia2Bil yhnphoma dekd IPi¥ed) -

25 15. The method of claim 12 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.

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

17. The method of claim 12 wherein said immune related disease is

rheumatoid arthritis or multiple sclerosis.

35 18. The method of claim 12 wherein said CD20 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

8



Figure 6 shows the effects of Apo2L/ TRAIL, RI TUXAN(r), or conbination
treatnent on the growth of pre-established subcutaneous BJAB | ynphoma t unor
xenogr af twoi2000/8¢2D m ce. Figure 7 shows further result®comstésogfsbects of
Apo2L/ TRAIL, RITUXAN(r), or conbinati on treat ment of Apo2L/ TRAIL and

RI TUXAN(r) on the gro f _pre-estahl eous BJAB | ynphoma
tunor xenogr &Pt < |g (’:Pffgm (B:e lnhsre oagrbﬁ%ﬁéﬂgffects of Apo2L/ TRAIL,
RI TUXAN(r), or conbi nation treatnment of Ap02L/ TRAIL and RI TUXAN(r) on
caspase processing i n preestablished subcutaneous BJAB | ynphonma t unor
xenografts grown i n SCI Dpp e pefdfeieorP of AwWS pkhrneé f ect s of DR5 agoni stic
anti body, RI TUXAN(r), C‘OTTb‘l"h‘&t‘f‘O‘rrt_—‘t‘_’t_Tt;ffnalg 0-9 of oA
pre- ést abl i sﬁéa‘“”seuH@u?ﬁﬁ%u@%ﬂ’ﬂ%ﬁ?ﬁﬁ‘ﬁoﬁ%@?ﬁ%ro xeRogF atts i Th8A 5°m

Fi gure 10Eghowsot ble efif éot sleafvEREmagorAcdti ecanrfbofe R 'P{EI’XAN( r)Theor -
conbi natgkoRudikeai S RLs RN oL ASIATE [HACES SindfcdteNtd eruesé@abie Shed may be a
subcut angpus. BIAB | ynophoma tunor xenografts grown i n SCID mice . Figure 11
illustrates thé expression of CD2 0 and 02L/ TRAI L rece nLar %sé QDI\ML_‘&eI I
lines. Fi gur &19%reshdhs the® é‘F’P%cttI? BicABLZY TRAICLCS Rt Gixi rrab o
conbionatfioentulieddnmeht oant bré grodvitth &friped-aedpalsicid hﬁ,fdiugrti’@c&%%é%%o ‘RANDS
RAl  t unBfi,e X ea@eaftes n'ucﬂeoggl@ 5HdC%mlr|r_d gitie d3nshesws foheheldneoRs afe also

02L/ TRAI L tuxi at.| r nt on the growh of
Ap tﬁgl rbéeﬁx_”fe% ?P Q 79“111 RRIJTR! 9

pre-estaprr ma_xenogr fts i n.S Eigure
14 i1l ustr at €49 3%f?*€é’ﬁs”§né”rr€6‘ﬁ |a§ﬂr§ BT © m|"’“rllgq?b %%ogk/ ?

and Rit usi pelllighed gmbiv®ais/6h713r eat ¥ertrken i *BIAB Scel %straFFﬁi}Pél%lsm t he
ef f e@t s k1 AR02E/ FRALLprRI ilsUxhéWD inOthe @ADI NatHienDty eal entvaoirrithengrdent h

of Ramps,I| Lol enogr ald.y SR gus ol 6) shewe Lheeffacts of
Apo2L/ T%&Ie dleQat %gg Sﬂ&%on%:lgaﬁl%n%%a%%n?ﬁ an t) he BJAB- Lucgturmr3

:
xenogr afaé 3C ﬁswﬁ)lﬁﬁEéeln BeTA/EELY DESGRPETT SR OF“THE PREFERRED EMBCODI MENTS
Unl ess ot her Wiigerelef i hEdistadtiest abps esprescion nof AR BHETHAE GERRRTOSE| &Rt Pfi c
t er m nol Qgyndsedeeneids.are i ntended t o have the neani ngs commonly

Uﬂd&i’ stood by, gﬂ:@éej 9{1@5'&&1:11133 Qﬁ)ﬁe@glcﬁ{ et c&o%@“l{;@&mh nantigrspertains.

I n some cases commo under. st 00 ani ngs, abe defln d in
for clarity fﬁ@)‘l’é‘? ‘?(ﬁhof“’%aw reeﬁffg%/"esn g AB%%P/%ﬁgﬁf n&H i on’ o L
def i ni t i DrsthmtePn ot athobt RXCeSEAD | ShaSe SERSERERYE PIAS Féﬁ?@?@n‘f“&r
subst antiabgsifkerencen esee. what i s generally understood i n the art. The

t echni ques ‘ang procedupes. desgtibed hukel auenced beraka aie geneyekdy, vel

under st ood an commnl | oyed usin nv.en nmet obY e
ski 1Ped FTH*he &% ,° &’ﬁa §ny 6P %A IO% EL&Q{%‘&? am? g%@%%rm%ecuq%r

cl oni ng aresthibdef crficessthbdé phdsk BUPCH: DRABS O%T(ABetlyﬁPhoma ENBPR GRS Bnitfly: A
Labor at ogatpMaiysal 2nd. edition (1989) Cold Spring Harbor Laboratory Press,

Figure 8 shows the effects of Apo2L/TRAIL, RITUXAN®, or combination

treatment of Apo2L/TRAIL and RITUXAN® on caspase processing in pre-
30 established subcutaneous 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 xenografts in SCID mice.
Figure 10 shows the effects of DR5 agonistic antibody, RITUXAN®, or
35 combination treatment on caspase processing in pre-established subcutaneous
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 tumoxr
xenografts in SCID mice.
Figure 13 shows the effects of Apo2L/TRAIL, Rituximab, or combination
treatment on the growth of pre-established DOHH-2 follicullar lymphoma

xenografts in SCID mice.



Cold Spring Harbor, N. Y. As appropriate, procedures involving the use of
commercially available kits and reagents are generally carried out i n
accor dancwownadn2aeauf act urer defi ned protocols and/ or pacamst@s®3int ess

ot herwi se noted. Before the present nethods, kits and uses therefor are
described, i _t be under st oo that thls i_ny i.an S jted t
o the parti c&llg?rerré?hlg[& Fogy =° prot Sg% <5 TE F‘e(fharr]lég é’% ?1%1 k{]lce)l(t:lfléswor
gener a, 2eolsATRAER snd ghiduk S8 AT sSolBsRR bR oF "848 B¢ R ?ﬁa?JA%fce&b%ur se, vary. |
t i s also t raghe undetstoaet ehadctbher heormn/MBhUgY Rilsedmiler @rncgmbdndigiont he
pur pose t%a%%‘érérp'tﬂg 9&%&&1& Qi ﬁémo%mPPdﬂuﬁEPtx%nggﬂaxftsaﬁﬁstxﬁ meé. i ntended t o
limt the sc ope of the present nventﬁln T%_QIL rk%ltubxelm!_jﬂ!)m tegorrgD LRy, the
appended cl aifig"e 116t S}}ﬁfi@ttkbeeeﬁ Gd thaP used erein and

appended rehtiems, ort lrbe SHIAG ol tﬂmrnﬁeﬂ%rafbsaﬁﬂ"sc@nﬁwec he" i ncI ude pI ur al
referents unless the context clearly dictates otherwise . Al publications

menti oned herein are incorporated herein by reference t o disclose and

descri be the nethods and/or materials_i_n connec ich the
publications are c.%&ﬂmﬁ—m b Jindh ¥\@f or their

di scloosure prindesd¢ otiereifd | fmpinddt ead? tenspreBentt appitheaticor INottichg
here i Sdie®:i¥8cCaRshiBdgAS uBsd adBt&&SI Mdket hadtehbi®l | B¥eRbos S the e mAdiings

entitled t o .antedat lLLgald ansby; Iyltrgeu% of @I’}N}ﬁ{;}fﬂ{:@[ R4Sk itW
date or Cpr| orlyduflee%sf%olg%v ntuél?lglﬁg (}:%Jrﬁﬁl t he act tﬁalt gtl Sn dat es:l may

be di f f 1%€R2IFom tho8d"s h%ﬁ/ﬁ"’rsanﬁe’%gqu‘i”rtél i TTHEFENde meanings

veri fi catdfomedDebieint ifonsclimetyt enfsor’ Apo- @aIdVgﬂeﬁfG’rence' Aﬁ%d e, chb‘éE‘Ln' of
" ApogalL/ T&deeﬁlnlwzhéi@&ndﬁa—ﬁm hot ai@esdRALL "varentiseddhes etepresent a
I nt erCha”%eé t\ﬁ% E?énée o@elp%bérae% 8%%&@%6%@&!&58&1 inchudes: amzﬁae

acid resi , I nclusive, |fnc usi vg re5|r uegneg al%

i ncl usi \FéaChF’é?éieau%%d Frozgyres rPcﬂSﬁ’é’r]R?éi °F FSHEREENF1PUE 1" T PRt e Y 'St dues
39- 281, urmdersisiode and espragasy 1&§uR2@ted | wrdngs FV@VGDGFOTFaésWGGE%dOiLozBlbY those

i ncl usi Vsﬁml@ef;d the @ei Rer Ackubrsequense ahawme ncHel gueelyl ytiaszaeldolasilar

bi ol pgi cal | yngf]‘%et\égdéf g@ggn&a@r%édet Oaa!nbrao@sget gpnalMoleeulsa@b%tlbﬁwga onal

variants of equences

sequenc e“PeRPTT ¥ e ¥ | aﬁ%s efiﬁl%gl?ﬁg%ﬁcgg‘?e@f 13 (i)atr onglf bggg,f% Bress,

pol ypeptidé €eqirenderzonplibes Ase SbRIRrS 1952, 2 @TORIUF RS | HW@%VJQ‘E 283 ot° Ffgure
1 . The ApRe=24ip0fypepiides mays benencededibyathegaairavey nuetgetli det in
sequence_ shox, J.n vF'tgu;nganactggxl Ocﬂe%llhé!d f)ﬂﬁ:o@@gé)nar\[m"ogh pehaRAess I esidlue
Prol 19 (Fi_gure f may Optionally, the fragnents or
var i 2nt sCEFEVHIS F%?ﬁdcal I y actl ve and have at | east about 80% anino acid
sequence i derRéfoye T erprafemablofsat kiteagrd aiF6at L TUSF S ffentesirdRati ty,

and even; e ppr efi@irabbys wht| emist i9580ti96%is 978G 1989ed0rto9 986 sEryEACiaT

i dentity, V«!'hE!i'T OBfot%Eoiéﬁe c%@?vﬁlrﬁe%qugﬂ'ﬁﬁi sggaegezkngéﬂe&a EBGANPASSES

itutional varian l.i gand whi ch I
subst | tLgn()gzageé%s %eggri edAQs such a op cour%e,a% eaSt ON€ a1so to be

ay.,

30 understood that the terminology used herein is for the purpose of
describing particular embodiments only, and is not intended to limit the
scope of the present invention which will be limited only by the appended
claims.

Tt 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 mentioned 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 admission that
the inventors are not entitled to antedate the publications by virtue of an
earlier priority date or prior date of invention. Further the actual
publication dates may be different from those shown and require independent

45 verification.
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of its native am no acids are substituted by another am no acid such as an
al ani ne residue. Optional substitutional variants include one or nore of

t he resi dwe 2sesedizuuti ons. Optional variants nay conpri PETAIS2@8080ACI d
sequence which differs fromthe native sequence Apo-2 |igand pol ypepti de
sequence of Figure 1 and has one or nore of the follow ng am no acid
substitutions at the residue position (s) in Figure 1 : S96C, SIAQC, SIIIC
R170C, - Kl79@efiFidiegrs i niti on al so enconpasses a native sequence Apo-2

| i gand isol atrgd f&m anpdpp- Riddngand gouUpce OmappeEpar egobly/ TRaTENDI @Rt 2 or

synthet g et hods,. The Aagud 'aggng &f sthes nuentbandboohudes e co

pol ypept| es r to as %]EA ’?ﬁ scl o%e? Jg /.01633
publ Pshealyeertalsy Sfeuerfggvhlm??%@&ﬁsa‘wm? AN S 17 " 1897, i’§6535
publ i shed-3al,y i22,us1999, raADI0dy (GB832L pubtiwtiad: J@%é‘#@s HL- 2@001}“03:/\13}27309755
publ i shedFahiuakyae ,, 12002 ivand -0 HOL 753 %k 1pubhiBhade Decenees 14s-28000.

T e Rl oo LRl (00e AblyudiQe] Ol ahts 300 Teddudane] sMoliah

i ncl ude rmnorrer’ %rma 1frl mer, ‘hexaner i gomer O”E%le%honaib
I -

pol ypeptindeFi9AFE funbat i ALdf i Hb"]:é?g?‘éf‘lrl@sﬁcﬁﬁéger aPPEE®
2L siequemeertiseat heomuvbetitngiacdordirpgpttso oFi gheealtove (pFBSRCeEpecitfi CafIly
stated QL PsiiMese; FIR JolhdNce: sddOice WompAfed03esimier $14-ast hef asiparti C

acid re5|due t. po t|o 203, eS o g regsl The
o m " At 2 PRGSRAGE o Vo VAR aar SARCE TRANLIRE Reradd e

li gand ﬁ@ﬁyﬁ?ﬁt PH’@%P%W%H‘&? ddesTIEFné‘P%rZLhB?Jergﬁfhdoe 2l Truta ‘foldgﬁsmf (r%he
native Apoive |nugaentiseqerenescantomasinsélisetd ve bPridionglaf f £ tapdpwrvidickher

the DRA L0680 QL Diuet BeoDRD (Fegeft af . mdn venecembedi mect”,. t bptiApeily .|l itgand

vari ant g]asmtaaxlt%eggcx;alrvgn’cbl nqjenglc?ﬂfc}c I1Qé\]t[l¥/ gg{l%hgnwa\feeggpi@istaggé{’cc|8‘é@es
one or am no substitutio In ané one of ost ons 191, 193,

199, 201a“6Fl° deoﬁe%uqﬁﬁl VEETAPBY 2 “f‘iraaﬁﬁe% i@, 1rH Ao Rer en‘So Tent
t he Apo-iBehigandavdr évant toas arefereltv.vetbilaritng5af f P?ﬁ't yYor °¢he CBRE?9’
recept ors2NehdeNGladgdes:yORA tar aAPr Ena N OHaCiathosel DSEdueutéons The atwyfiohe oof

posifij ong 189 ]e'glﬁlb]'%%tlét%l@ﬁa Z%@ua@tﬁg L2 2269 afigandatl Vi APQx2 1leésgzar!ﬂle

sequence, neBts sel ective vari antts .include one or nore
am no acid 1ﬁf|t%?ttr16‘ﬁsa“&ﬁ8 %be’”fe FRRET T fEnFEY 8 The “DRA™ G é¢eptor “whi ch

i s equalaltoimy wpeedter (OPt}ortahaﬁulpmtbiWhgvadﬁflﬁpwtylcéﬁd%aﬂnlevérs‘é‘iﬁ?eﬁ e
Apo- 2 | i gand-ekdathasubRYi tieeepd Oroptanthleven: amnse npyefenablsy, abhemipo-&:id
ligand varia # XD bhi%éegésf%nﬂdéh'%gnéé fJanigeyudrtk tABolﬁel:L@%d r80gpeoLidehan

t he bi ndse g artini t]%/, % native sequence and_to DRb .4
When?bi n%ﬁqﬁan%ﬁf‘?% WPust Such ABBZ 2°19 gaind"Var iAnt™ receptor is

appr oxi natbekyredord F{turkbhanesid)e opoggitéen & ﬂﬁaﬁ%ﬁc%ea%‘%?&) & onparéd to
native sgoguence:ArQ-2 tHegardinandnt hesdi ationgasdeki ri tnatdfe t beruapos 28%d-gand

variant {Q akﬁ'elééRétéc?CﬁB&ogn 'z§po| §S§19tat&énsafrceeaf |}_:yre%|aiféﬂ rwt egc@ﬁalamma{red

tonatlvesequence Apo-2 |1 an t he bj ndi.n ffinity of | i.gand
vari ant , SRy pBEEefier ei ép%ozns?]cﬁar ed%fa %ectl%e Apﬂﬁé a2

recept orpolﬁpen‘iteldﬁedrmrs@al‘@Sctalsvépqxp?olzgﬂdgéﬁdTWIl é’ﬁﬁgl‘tﬂe‘it h’é WWéPﬂﬁ%n
W || havsuat sheashnddyf abd 10ss woavdbsupsabibhishyd t 011DRE7 r e0Opt OFOIPEZE535
published July 22, 1999, WO 01/00832 published January 4, 2001, WO002/09755
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
polypeptide. All numbering of amino acid residues referred to in the Apo-
2L sequence use the numbering according to Figure 1, unless specifically
stated otherwise. 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



conpared to native sequence Apo-2 ligand) , and even nore preferably, wll
have at | east 100-fold less binding affinity to DR5 receptor (as conpared
to nati veweeageemer4Apo-2 |igand) . The respective bi ndi mgrafsteosiosywonf the
Apo-2 ligand variant nay be determ ned and conpared to the bi ndi ng
properties_ of native 0-2 such as the 114-281 for Y ELlI SA, Rl A

and/ or BPACHIE 8%%%73%%5%‘(‘? PRSI Breferied bgg Fe%?sil\tféofp 03

| i gand V&t a¥fls 6P9t A1 Ave?td oF Wi Piitlivﬁdaé‘é'z’a&éﬁ?‘%fb%q}lﬁl%t | 88sEFHE" t ype
of mammahbadineet) Her eperalliyamd camceit cakl p selawdieudhindpoptadficitycifpyity
can be detefd %%Qe%érkggmﬁagdggetoa@dér SHED 8%idd808k ATREL blweoRs Gf watal

vi ol et assay. tive Jéoo- Ilgand \éggl ants_Jmay. or nrrgyv C};E h ve
al t ePed BPnlF nBPREPHI t1%8s £0Tany of *Phe thécoy°f eReptors f or "Apo- 21,7t hose

decoy rddeptdreqbeiqey Pedfmrred Arp-pnlidredaseledive Rariper® Jélﬁélu@eneFaFt her
pref err e@dr-ApQridol acglaind\usaﬂlaﬁa i M3 akiAmnt Biddieluserianey oo DE EORATraCRoL d

mut at i ons . and; thzppgﬁt i ndi %Léfnu)y Lt 8, D3R ELLPLAINY ol | savagual
to or greaf n the bin finit ative sequen feﬁgp hlgand
to the B?Eu?ré’@eﬁpﬁrz Heanevish Th6r BRpr EFEPA an u8Y1enA§)m°r PToand Vdriaht s
exhiloi t Apesz Ligadd nigtra¢rqunﬁ1c13ab@t)1&t9(§ Pﬂeileafrfeéebt or t%ﬁhﬁh@%Fﬁﬁ%Qr

af fini t wpaxhidd bechiby fadihvey sequenea AParlivd gagtedce DR4-2. 1Whed b misng

af finity,of ém%h épgff%nk a‘?a‘ﬁdtﬁ %@t tﬂgtanﬁ %aﬁ@@t&e b %@él%rnagel y

equal (unc ang i ncreased to nat i

sequencépﬂﬁ%"l?aF?]@’ar‘FﬂuajanHmf]PFélgﬁfihd?’hgqrﬁ?'f‘? P?n o?lngg%a b-F Icomﬁa%e V&Pi ant
to the DR4ivecegterce spbesdivdrah enrd ridwr bynfélﬂsrrﬁhfd{néﬁy éé?rp%?oea twendti ve
SequBnCe, AR ol gﬁéld3R5t hecdytadi ng ]aafsfsi fhdsy caf ntha yApDi@inkigarnd vanpart,

for pur R;%S%%gﬂ? %her!c% %%g]%l q?é% %ﬁé ekgltrfd\iﬁg afﬁ nit!}e o@R'lr?hé e.@;%pb Of_lgand

Preferre var i ants o%) t he |réven,;| Qn. wi. Ll haye at
| east 1073F6R%F | e§%r bPRRITGS af FFRTLy 19 BRASIEEEDt of S(HScOhpardd to- native

sequencereAppt -| | Ganthrredabit epdectiyrelrpref élabidy, Vawa}qtsh%et%ﬂ ipgeriion
100- f ol dyihes$abe ndi ngeadd | Nitrp14 01DR4 pRCBRpyOLL{AsS tgonpamad trecestoryeas

SEC]%I’]C é?gre% ltogﬁ%{@v&e sl%ncgsgﬁcptzl \igggdndl B85 azfvfehmncg% Q)fretfél%bﬁpo A1l

| i gand varrant ma term ned n ropertallr(;e of
native ABI2L3Y sjc?(?‘ﬁt '150(3['1*781‘11121‘"‘828?1’?%’“ ngﬁnéﬁfgﬁ LDEE recer% gr core 3

assays, tnewhiven seheermet AoPreflépprd - DRSh%éF@@FFVé’eAbbndzmlgl @éﬁdll\tr‘élr‘i’%ﬁth@ of
t he i nveddon 1\Nbla.ﬂ1dl Rt tapept Osd S detemtiné®ashd orempared ofc mammabiatingel |
(pref erag%_lo}se&l ancer .celld Apoaaﬂ ay@& apopliat 11648841 Vidh) CaR ngzet etm, ned

by kno net hods such a a bl ue o rystal__vi ol he
DR5 ¥el ¥t §& %‘E"Eelf‘@%?ﬁa v ?‘?wé‘nt EE? 3 g SoETTS R S?ee %‘i’ 7

af finitiEwapd wryewfs phethtednyentéerptio slffdélFeAQR?PE‘P_Slst ABs¥E d&_dy oFéc‘%’ﬁ’For s
bei ng r eferfar@ati@ni Belhepaeteradsl1 PR canPeR2cantl, GRG sAnh nepatpdic activity

| dent i f1 CAL hONs IR, H3E tbpekéav@lgg@ﬁ | R3ch8ls aduRhabetear st hkaevhed tar calahabet
E];ual’l_n ng%mﬁ% ﬁg:ays %llﬁl ﬁ%él- .IsAiQ rfr;/;:OgCIZlegaend vé.rsl%ln Cr!targfe orhl{:lay nIbr]:?a%I ne
30 altered binding afflnltles to any of the decoy receptors for Apo-2L, those
decoy receptors being referred to in the art as DcR1l, DcR2 and OPG.
Further preferred Apo-2 ligand selective variants include one or more
amino acid mutations and exhibit binding affinity to the DR5 receptor which
is equal to or greater (>) than the binding affinity of native sequence
35 Apo-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 DR4.
When binding éffinity 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 less than or nearly eliminated as compared
to native sequence Apo-2 ligand, the binding affinity of the Apo-2 ligand
variant, for purposes herein, is considered “selective” for the DR5
receptor. Preferred DR5 selective Apo-2 ligand variants of the invention

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



Gu E Qutamc acid Phe F Phenylalanine Pro P Proline Hi's HHi stidine Ay G
A ycine Lys K Lysine Ala A Alanine Arg R Arginine Cys C Cysteine Trp W

Tr ypt ophawoVade/dz9dzal i ne A n Q A utam ne Met M Met hi oni neCcadrs20dsA3IPar agi ne
The term "Apo2L/ TRAIL extracel |l ul ar domai n" or "Apo2L/ TRAIL ECD' refers to
a formof Apo2L/ TRAIL which is essent Eal lﬂé,ffre %tfetrnqonrsérrenb &glanqﬂll

cyt opl aSAMRFOMEP N8 HEF dF HAIFPFY, “Rhe Bt Have T ess tﬁan of h
t r ansnefbrane: dredseyt@pEakhilesdonaidisy aifdrprefter ARt yre/PFPT hi@fe CPEEESEhan

0. 5% of sugh: deMakfsenckt apd-2l 1bgardander shoad spdativanyitdiansasiibl anefdehai n
(s) ident] féeql{qg{d tbgrleﬁlcymegt'&esdgéerhmdprmneom&\f@atlt@n ale bij&ﬁh!_:;fl ed

pursyant To_ cri eria routinel oyed in the art for i i fyi,ng.

t ype’of PRGBFGPHRBLYC "abhE ﬁ‘pozﬁhésg‘g‘hc?ts Bl?)ehﬁ&lérasésf%?m) E’Yr%ﬁgéﬁa frAéme frai n
may var BIbutrarostalbs kéinpwhyimotirorartt ha®refrsged 5P g e6E1 s 2R i %W@Pdend
of the demBiktsassi Rhéi aldeycisientingi edauden apegicet s eth eabodiasentss tyipe BED
Wil ConSI siiQf @ Ol(#?é@eragﬁ)r a%%h!:é&l %%19)0”%9 é&%ugﬂ&@co@ﬂctélﬁlﬁmyyg%ﬁtl de

which is f"ree of © ransmenbr ane and |ntr | ul ar dcogral ns

(and |s%tdeﬁ§ﬁﬁf’§ﬁebboﬁﬂﬂ'jn 2 PBa et E‘?ﬂlsar “é:}?t Fﬁcg}‘?uf‘garma&o |u?1 Sequefices of
Apo-12L/ TRALét arsgaries GihiebeRb isplETEvPUlsI- éahmdl\mrlaWE?‘la@wBS“aém&Ot have
W07/ 25438 r dN&ih&1dY 2APRALAIRAIL APNERRE @fcoyApeRbraanaier Apd-eferisdse a

coval ent. chain of a a r..d q of o] opbe term

" Apo2L/ TRAPY 'di°eY ct géitg g%eé%é 0 rgga%lrgséltetogtgv\n%%igg C&E 211_,@ rr§rk§a_b150| ned in
a coval ent | ﬁﬁ‘k‘&@e agid A9eHEErFIdE ndRY. e T i AS Us eﬁt%er &R el ddes
free standeageApe?laldhsmtsorrdinpoidei iees: that arewithin trineric forns
of Ago2L (i . easp asrsoci ais@drwct Acadot herye thi rd Ape2busbroner) . The term
"Apo2L/ TRAIL frimer” orp Apo2l trimer" refers todfacge Apo2L nonomers that
are non-coval ently assom ate The term " Apo2L/ TRAI L, aggr egat e" is used to
refer to sel f3%¥ssoti at etfHiFgher ol i gonfSi ¢ ¥ or rrBTyc'T"f”s%\pOZL/ TRAI L, such as
Apo2L/ TRAI L te¢lurers, whilshatior pridor ifstante, hheaneris®iand nanomeric
forms of Apo2/oTRAY L. Defgtsd nation ofmishe presemeeiand quantity of

Apo2l/ TRAI L npnones dlé’@rcmgr trinmer {qr ofher Qgg;lggat es) may be made
usi ng met hods and assay known in the art (and 1% COhTTEI’CI ally avail able

mat eri al s) Mifch &s nadtidé™si ze excl Usi%n PHPLC denaturing size
excl usi on usnngs sodi um @edeesd  sul phat B " SDS- SE@’YPtOPIéV’er se phase HPLC and
capil lary el egdrr ophor esva.ine Apo-2 | gaa;rdz r egept oefutemtdeudes the receptors

referred to ip.the,art ", " and " whose aypagleeoti de and
I\Hle eM I@é:hl e

pol ygseptl de sequences are shown in Figures 2 and respectively. Pan et al

e described the TNF receptor famly nenber referred to as "DR4" ch an
et al ., Sciefee texz\76“Ap9§:_I1/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
30 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 preferred
embodiments, the ECD will consist 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
40 PCT Publication Nos. WO97/01633 and W097/25428.
The term “Apo2L/TRAIL wmonomer” or “Apo2L monomer” refers to a
covalent chain of an extracellular domain seguence of Apo2L.
The term “Apo2L/TRAIL dimer” or “Apo2L dimer” refers 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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November 4, 2003). As described above, other receptors for Apo-2L include
DcR1l, DcR2, and OPG (see, Sheridan et al., supra; Marsters et al., supra;
and Simonet et al.; supra) . The term "Apo-2L receptor" when used herein
encompasses native sequence receptor and receptor variants. These terms

40  encompass Apo-2L receptor expressed in a variety of mammals, dincluding
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 r"native sequence Apo-2L receptor" comprises a
polypeptide having the same amino acid sequence as an Apo-2L receptor derived

45 from nature. Thus, a native sequence Apo-2L receptor can have the amino acid
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30 exhibit an Ic 50 value of about 0.6 nM to about 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. Optionally the DR4

35 antibody is fused or linked to a heterologous sequence or molecule.
Preferably the heterologous sequence allows or assists the antibody to form
higher order or oligomeric complexes. Optionally, the DR4 antibody binds
to DR4 receptor but does not bind or cross-react with any additional Apo-2L
receptor (e.g. DR5, DcRl, or DcR2). 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 DR5 antibodies of the invention
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30 length and soluble, extracellular domain forms of the receptor described in
Sheridan et al., Science, 277:818-821 (1997); Pan et al., Science, 277:815-
818 (1997), US Patent 6,072,047 issued June 6, 2000; US Patent 6,342,369,
W098/51793 published November 19, 1998; WO098/41629 published September 24,
1998; Screaton et al., Curr. Biol., 7:693-696 (1997); Walczak et al., EMBO
35 J., 16:5386-5387 (1997); Wu et al., Nature Genetics, 17:141-143 (1997);
WO98/35986 published August 20, 1998; EP870,827 published October 14, 1998;
W098/46643 published October 22, 1998; WO099/02653 published January 21,
1999; W099/09165 published February 25, 1999; W099/11791 published March
11l, 1999. The DR5 receptor has also been referred to in the art as Apo-2;
40 TRAIL-R, TR6, Tango-63, hAPO8, TRICK2 or KILLER. The term DR5 receptor

used herein includes the full length 411 amino acid polypeptide provided in
Fig. 3A and the full length 440 amino acid polypeptide provided in Figs.
3B-C.
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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 recombinant 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 various proteins disclosed
35 herein, means protein that has been identified and separated and/or
recovered from a component of its natural environment. Contaminant
components of its natural environment are materials that would typically
interfere with diagnostic or therapeutic uses for the protein, and may
include enzymes, hormones, and other proteinaceous ox non-proteinaceous
40 solutes. In preferred embodiments, the protein will be purified (1) to 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 SDS-PAGE under non-reducing or reducing conditions using
Coomassie blue or, preferably, silver stain. Isolated protein includes

45 protein in situ within recombinant cells, since at least one component of
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where, for exanple, the nucleic acid nolecule is in a chronosomal | ocation
different fromthat of natural cells. "Percent (% am no acid sequence

i dentit y"woizbés/mexpect to the sequences identified hereiPaTits2@sised as t he
percentage of amno acid residues in a candi date sequence that are

identical with the amino acid residues in . the Apg-2 |i d se fter
al i gni ng he h@*8ET e fic 8 HARY | ATV IUET Ny Wglpls 75 %gc éfseg(?rpc tocblaéggﬂ;gd\/lé9

maxi numhpeecant isekpredcerdtent Wiyl ]aﬁhdpﬁ?@?r%rﬁ’ ér |1ﬁ65%1n9“eco$’§éﬂ/%ﬁt19]é
substitutkpns as part of the sequence identity. Alignnent for purposes of

determ ning pgrce 1&&‘&*“%@%& Sa%%eﬂ&l%chﬁé‘nlté tayngélﬂallée adcdhi@veduid tvwati ous
ways that are wt he skil he ar lL]L&agtn det erm ne aaggr ngjhat e

par afet éfs lfiﬁ?t’rféaguf‘?%gs%ﬁalr@ ﬁroml fEl AESi G A of L thie reeded
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For pur pasesudi@keidbiaper &enlkonicdorpeixd 1k gt htylatal uesl caheddeobst aithed
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publ i cl y; savaidsalabe-1 hrigugh fenend esha helecul Sottdiusan Apcanclapod GicleAk|

Sequence, COMRALLS00. PALATIEhEL S12" 8561 k.t Readlh @Y 2enpoacamyand ot

vary. THE term "contro uences" refers_ to equences necessary .for
the expré&sforf Bt “ioper I?uT%et’}Eeamcdoﬂ‘lohﬁcu%Squenlélealﬁ a particalar host
or gani smif¥eeencofarokhseqiarrtasal Itatlare suitable for prokaryotes, for
exangl e, includecéntpr eNot &iinoopidianaldoyens opemator seghencepeandta the

ri POSSITE elbI Prgéegg 1.% Lt.ejlflg&lkﬁéyeqtn:‘]c‘iscﬁek§n% %sk%% pta@céﬂt'abéZQf peeIAH %&ﬁdd"
pol yadenylati on Si and enhancers. Nuc operably liJ
when it jeiprefcdd | ntCBn‘gldFﬁﬁcf?%WélFertéT%tt |aérﬁs lger?tlc?h ahdt E%lr lr%uc Tei nyﬁgm d

sequenceseskdresexanphe, 2DNR flggard prepenencEteF éékﬁ“é?%r?hef efdurnges and
oper abl ylrjthfscklﬁd.n§09£¥>\$6\ figr mcpadaypeptbdechievet the sxpmessedrasita spaepreet ei n

t hat,jpartj.ci <11qloti:h@oﬁ%ﬁéﬁ%‘gognﬁpfcohggrvﬁgiyé)%Qgétﬁ%utﬁorfér QBdLE Of the
enhancer IS opera

sequence i.f it .affec
transcrliﬁqiuﬁﬁceofldteﬁg H¥equehde it afd %’ %meﬁl ndi ngtem{wlln sgeosrcgquﬁ Tmlno
| i nked tawdasendinng Segbidncean Je |acbl¢ve§ pBSTAT O FE £ Wlééirhtthﬁt e
transl atdian: Genetwd | yxt " aper a@btyrdinnk edpbromanse t batandrer ONAos e queeAeEsg

bei ng |inked, i CQﬂglhgws’asg%lnEbnaigi&gl%@e Bl aSeEs ethyedecaderimal
cont| guous an L re?‘:g g g al sgqué éese%ha:r‘.gger Sm;gaq:eQOt hﬁ%\fe r]go&%
cont?guoﬁslgmﬁ‘?rfjfkl‘ﬁ’@r BompreRed By T Gation-at _Conveni ent r&stfiction
sites. |hdreguchpsiqeas doimot aegid s%denttﬁ syﬁ%‘ﬁét i @00 55y oTRIGHBY | ‘d%mgdatﬁ‘teors
or |inkes¢suane usaﬁbalrlébrace@rﬁmbaaze pmgmmowamurnnawhmhacwa:eauWOBeéelbIY‘ i

s al ynp(g&%¥£§c1{[ hé}:tncnagﬁﬁ eSn M i -Ret REadose FREHOWas apéhd Neliddesien Nadete B
cell, rrerg)cru er%:a(l::?!n!l in ngSe%gg;right e(ltjflcé plwa mg%gJil %9(1 ' 20559, registered

30 under the US Copyright Registration No. TXU510087. The ALIGN-2 program is
publicly available through Genentech, Inc., South San Francisco, CA. All
sequence comparison parameters are set by the ALIGN-2 program and do not
vary.

The term "control sequences" refers to DNA sequences necessary for

35 the expression of an operably linked coding sequence in a particular host
organism. The control sequences that are suitable for prokaryotes, for
example, include a promoter, optionally an operator sequence, and a
ribosome binding site. Eukaryotic cells are known to utilize promoters,
polyvadenylation 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 secretory 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 seguence; or a ribosome
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The B cell herein may be a normal or non-malignant B cell. The "CD20"
antigen i s a ~35 kDa, non-glycosyl ated phosphoprotein found on the surface
of great ewotzb@292% of B cells from peri pheral bl ood or PCymsha@sd3mogans.
CD20 i s present on both norrral Bcells as vveII as malignant B cells, but
i s not 8% ressed qn ste her nes 2 ture
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s now cgllgd. " Bet%ha@@ n" Rl TXANGT bhade (u&vPeat@ntenh@me&J@& ntmavet he
yttrium 0] -l abéeled 288 nurine anti bogys )] S|%at1 "Y2B8”.

[9
"1 br it ur]P(?rraB PRLER BN ZEVAEPN( P cOTTREFPET S aiTabre anvement

€ from

Phar macegsteiaitgon | neiteg US Paffentsus. 51736, £38° 7Ro9Bg*debosi ted wEHSATEC
under acuegsielettideHB2A3RBron Juneldkerd 993)¢ mueiineih gRecdkBhnde alvgoh
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monOl oriakladesi bowyive IF5ell Preegsre & call. BFoBEe59°f ) cel]esztp‘se@fla( f‘E@JBl'F))) and
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?Rtl bodyt f&{mc@ Qezg,; erfﬁ3 rlltntpghgap"e,ﬂr “BJRI tTLQ%N( Ell elaer“@gftltruelfg,ea{b o
e genetlca engi ne meric nurln nocl o i y.

dire eo"p&gja??téﬁ’ %%e C&Yﬁltélntlbetho e?ﬁaercfley at ed % §nt gl QQQ nt -No

5, 736, 13%sitwedmadi n§ERPRYheAesrerRér’daf anRitPleettaPh Fﬁl‘elxam(ﬁ?ty tltf? buUﬁd
CD20. Pusgly: fi@y. &hewspusposesriier finmbcantkhiunrhessdyntixsat éeresthet vdls eBlood
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CcD20™ fully human, high-affinity antibody targeted at the CD20 molecule in
the cell membrane 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 monoclonal antibodies set forth in

35 WO004/035607 (Teeling et al.); AME-133™ antibodies (Applied Molecular
Evolution); 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 Leukocyte Typing Workshop (Valentine et al., In:

40 Leukocyte 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 2A20 antibody (Immunomedics), and HUMAX-CD20™  human CD20
antibody (Genmab) .
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substantially the human consensus framework (FR) residues of the human
heavy- chain subgroup 11l (VHIIlI) . A preferred humani zed 2H7 i s an intact
ant i body wo 200wa2bredy fragnent conprising the variabl e | ipgimtusedvaioniosequence:
DI QUITQSPSSL SASVGDRVTI TCRASSSVSYM—IW(QQ(PG(APKPLI YAPSNLASGVPSRFSGSGSGTDFTLTI S
SthDE:\gIZn e tilynﬁ)g)-[‘lf:ltgg 1lr<n\a{l>>(’|’ '55 (‘RIT% Q'D" ere:Ln ’reta tg ht%evgaf-l‘:l'lle 1cae_|. eavy
XVQ.VES%QVQP%ER&@@MS@YFFWNMWRM@EE\W@H YPERESESYIOREKGRSTI SVDKS
KNTL YL QWS- RAEDIAVYYCARGASNSY W BYMEQGTL. WEVES: (BEQ,17Bs NQ7, 8)ncluttrer e t he

humani Zed. 257, aNtLbody L & 20: 100 861 8011800y ppREERRADIY T T comprises the
I i ght chaifiam no aci d sequence

DI OV OXPSSL SARVEIRETT TERASEEOSAVERTR KPRk ABKPET VARSI RS QIBSRESESGSGTDRTLTI S
SL QPEDF ARMOOEMERNPP FREEET KYER KRTANRS\/FPFOPPSEROEK S GFASNEEE KAy PRESRIQNKVD
NA'—@%%EE@@%@@HY%&&EML&ADX%MAGEW&MSSPHEK&EHR@Q@a(:SE@ | D NO

; ; t he heavy chain.a ain varia re :Lon
EVQ.VXS@fgi CESCRLSEARREYT E*S’%ﬂﬁﬂ/%ﬁ& %%Q_EHV\X(/:&AI YPGN G§'I1§Y FTI SVDKS
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VKDYB PERVE MSANESAL T S/ HERRA e QSSELY SErSBWIMRSSSLGT @MU@N\,N-KPSNWVDKKVXPKSC
DKTHTCPRCE, xkhgﬁgyggoa KﬂlgDTLMﬁBT PEVTCVW\DVSHXDPEVKFNWYVDGVEVHNAKTKPREEQ

YNSTYRWSVL SN L TCLVK
GFYPSD AVEVESNERPER Bt VI UK SPUGVPSCEREAL FRHVY ORSLSL 5P

X (SEQCPEPN@ln&IOaheoYa‘ﬂ?él%é'&Wt cﬂli‘éi% SEAthTaci d sequence:
EVQLVESWWMMWEWMWNWWWW%VWS
KNTL YL QWN ﬁﬁg A CARAYY SNSARBRV\EIGTE BV SBASTKGPSVFPLAPSSKSTSGGTAAL GCL
VKDYFPEP WNSGA FPAVLOSSQ. VPSSSLGTQTY! CNVNHKPSNTKVDKKVEPKSC
DKTHTCP Eﬁ%@g]ﬁﬁ Pi\\%% gﬁ%%\/TC\/V\DVSHEDPEVKFI\N\YN RXEQ
YNAT YRSV R ASHCEMQREREDRLERA/SIGR AT ToABY AT ERAK WW%WQW
GFYPSDI AWEIK INGORENNY KRRV DS DGS MR E Y ST VDRSRNSEVIS BSVVHEAL HNHY TQKSL SLSP
K (SEQ I D N@nedd)ihe miRhiRQOYH7 C@@@Hﬂﬁ/ﬂt{s%ﬁﬂ hntd’ﬂﬁdﬁrﬂilfbddﬁ,}/tp@éfhdabil.i’ yit and

" ADCC! re er, L .0.a qsll: glinat E}uénc% whi ch nonspem fic cytotoxic
cel | RS IS AL ors Nat ural Kijl ;GQQIQTD%@M

neut roprﬁIIQ§TQS£ﬁaﬁ%”t?ﬁ’8%‘5F§€ SISEX 85%6@55 J?ngwegﬁs% arget ce ]i% and
subs equenpbyprrausendiy BIRPTECECTKHNEBI I‘tPa‘Ngle&SVEelf‘HP.SDWSEMWWLWW%E%KHPWKVD

medi at i Ng..ARNE0E N 28k kisiTy EX4 e S5 RO gERIKV L ACIVIrYQGTIA BV BES NREATO CFEE SDEX P €SS
Fcg RI, I\F Rl and FcyRIIl . FcR expression on hematopoietic cells in
sunmar i Zed i‘s Tabl e 3 on page 464 of Ravetch and Kinet, Annu. Rev. | nmunol
9: 45%p- 9 ATA1 BERl reap CREER SBIMPEEI AP 'of a nol ecule of interest, an in
Vitro ADSQLESESPLVGRGCHLRIS CRRREY THESEMHHEQAPAKAYERY P BN CDNS NAKFEGRY T3 6 D15y

5, 821, 33gmrimyorier.eerarredridseftstwvebiencorvoebisres virus bs s agarrrhediude

peri phe r\ﬁJDYPé&%v%%ﬂ%%F&%b%&?%@\%séﬁéwfr@i etk STk NRKveekd S .

Alternati'vé
DKTHTg;PCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQ

30 YNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSP

GK (SEQ ID NO:10)
or the heavy chain amino acid sequence:
EVQLVESGGGLVQPGGSLRLSCAASGYTFTSYNMHWVRQAPGKGLEWVGAIYPGNGDTSYNQKFKGRFTISVDKS
35 KNTLYLQMNSLRAEDTAVYYCARVVYYSNSYWYFDVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCL
VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQ
YNATYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIAATISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSP

40 GK (SEQ ID NO:11).

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

receptors (FcRs) (e.g. Natural Killer (NK) cells, neutrophils, and
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additionally, ADCC activity of the nolecule of interest nay be assessed in
vivo, e.g., in a aninmal nodel such as that disclosed in Cynes et al . PNAS
(USA) 95:¥6206529221998). "Human effector cells" are | euleaTyise®sndiooh
express one or nore FcRs and performeffector functions. Pref erably, t he
cells express at |east ch RIIl1_ and carry out ADCC effect or, fugctl )

e
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i nhi bi t i @F*SEi $54FT¢ V\EWPW its cytoplasmic domain, (see Daeron, Annu. .Rev.
| mrunol . 15: 2@8n234f(d8D7) ):elll%cRsr@rJ@ukewtev\eWMh Ravestse howm T Kinprest FCB\ﬂnu
Rev. | mupobeSif4n7 e9.2ec(t1999amct%agl ebraéferably, MMUBOBEL H0dSpde 25-34 eh994) ;

dd
Iagcl USI Egag%gssnclti odlléEnFD(]; éct'ggdfurgc%g?or{;:goEﬁ;mglégg@ hux%rhq uE&J@%es

uture, are enco as%g pr M@g term

"FcR' hebéfh. mq‘ﬁe"tﬁerpﬁcﬁl s‘élCiLH"f%ﬁ URRFE PRFIA Ln dOPa al "OPREE D Bn, WHICh i s
r esponsiakerdlorkil her t taMsketlof myatertsal yg@$orre tTleceflét?ugni @gﬂér‘foﬁ'{llﬁk J
Inﬁun%thlﬂsﬁc%h(ﬁl@?c@hl@m&i@rpxetgelajed, J . Immunol . 24:249 (1994)). FcRs

herein | ncl ude POLYIDE P SIE, UGN, AS LOP JENeldC cd! dLPhST &&egh@r agne
t hat encodes sg la resurtin ng in either a phe ani neﬁ}é or a val i ne

(V) &t HiPdd %fbl?:}“epfs‘i t’ﬁeéhOIELS‘%f FoFt e t ré’é? Fo6f fhe Teceptor that
bi nds t eehg@ce TheathowBzygWoseovali e dRefeRied| ok Fey dREl Paich] Hgygs r?é’s IE@en
shown t g Raysa i gbﬁﬁa afbbpidy tea hurased gldcepnstsnedi ahe Fa®IeaBeRIADCC
invitro relatiye Ilt?l i (H%é% Uslrpél‘%‘[ﬁ}’xjxga' Qf‘iéclgc F%r%ﬂésa érl:cpgaﬁéérhétﬂv@&@ or

heterozygous (ch receptors
cyt ot oxisEl ﬂge oformepet t@'ﬁ%‘? fect?pf:ﬂ abﬁ‘qyﬁf%, 5 ceéat%Te g? gcYRIIA (an

tar @St iagtiteeipy eserpecof) codpFerRdAR. (Fhe J@b#?ﬂltéﬁén’c’e%i”?/'atrl Uﬁl‘ﬁatqﬁ(ﬁy i
s initiatigdhdy idiecbifdingegfedde frhast acomponentanfiyt hie -conpl @mentasyist em
(Cq) t &mgnglyt%%%gf (e. zgctl%!tﬂ'@t IIQ%%H rcgwﬁ)ﬁe%oﬂ&g.lhlsa aﬁogﬂﬁlr%r@@éﬂtg)@n

To assess COFTp enment aCtI vat 1 On, £ c gl m1c do ain.
Gazzano-S&AFHIoPRTeS| activapion| mekid) ods 202 ia3 X f§ v-be

per f or nethhiFhengermceaned b&dyRIRer @@IﬁaFn% G§edlf‘imuﬁ°’ffrifépb?lba&§§?“§‘én]%aéeénd

30 inhibition motif (ITIM) in its cytoplasmic domain. (see Daéron, Annu. Rev.
Tmmunol. 15:203-234 (1997)). FcRs are reviewed in Ravetch and Kinet, Annu.
Rev. Immunol 9:457-92 (1991); Capel et al., Immunomethods 4:25-34 (1994) ;
and de Haas et al., J. Lab. Clin. Med. 126:330-41 (1995). Other FcRs,
including those to be identified in the future, are encompassed by the term

35 "FcR" herein. The term also includes the neonatal receptor, FcRn, which is
responsible for the transfer of maternal IgGs to the fetus (Guyer et al.,
J. Immunol. 117:587 (1976) and Kim et al., J. Immunol. 24:249 (1994)).
FcRe herein include polymorphisms such as the genetic dimorphism in the
gene that encodes FcyRIIIa 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 IgGLl. The homozygous valine FcyRIIIa (FcyRIIIa-
158V) has been shown to have a higher affinity for human IgGl and mediate
increased ADCC in vitro relative to homozygous phenylalanine FcyRIIIa

(FcyRIIIa-158F) or heterozygous (FcyRIIIa-158F/V) receptors.
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specifically covers intact nonocl onal antibodies, polyclonal antibodies,

multispecif i ¢ antibodies (e.g. bispecific antibodies) fornmed from at

| east twowOrenozat i bodi es, and anti body fragnents so IPomgSa®sobey7 exhi bi t

the desired biological activity. "Antibody fragnents" conprise a portion of
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i nterface betweetbctihe firiagientehaisprantbcheavpoehiainn 9fr Pabl@tdermirAsi>otie
term"varbableiyrebessiding the fagtgdhatndent abn peorisboas rebidthe tvardoabl e
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t he and Speci each partlcular antih its (JDaI‘tIC | ar

ant i gen SipREGEr , tiEar F’éﬁlﬂofif?s'l Smgtedvanty ditd ?‘%(%ut%o&efﬁ dlighStt t he
vari abl entlonmienstiaf aanittiobbell dsrmdd From gntimeentragneets- n t hree segnent s
call ed hyper vaatak! earrtagb@msnb@tﬂa iustathe hdwghbtafanariandgtkepheayys chai n

vari abl e domalsrafooo he, Q&ggysg co&s%gegheggg&{lon_%g}gg (\{J@r Lahlhe gdomaipgs

are cal I°ed r amewor reglons % evarl d s of atly)
hea’ aridePighit BRIV n§eseh o F?°§’e1 S ?ﬁsﬂ “d‘é{fe adop Fhy &b Sheet
confi guraei gwaleotnrré@tlétlld@ybplh#:ee'hh%)etﬁ”@aﬁ‘il%%o? éblséhﬁld%%}ﬁigﬁér‘lﬁqléﬁps
connect idigng afk ineBvHOfmni6asSes doraiag pantneficbthe Bssheges.st Euch reewyThe

hyper varl %b'ﬁ%ﬁ egéh%ﬁﬁ 10, each Ghainqar e held jtrfegg&ltk% 918, Cd QS e ppL s ty
by the e h

pervari abI h t he chal n
contri blﬁaéhthe@"%’h%ha[la'rﬂ%ﬁ % %t Phe® ﬁff‘%@ﬁ g?ma& thé ? ﬂof”aélt Ybodlumbe§see
Kaba® etofakonstaSecipentes ofadhy digitnshain Pammarotital dmsteradsere syR £h!
Publ i ¢ Heal thcSestvheedodahi analtsl BShéd Wnes ofe Heabtdnt Bethiesdd, tMD. light

(1991)) . plhg fsogﬂgq@d QPJHiltﬂé A gt NQfnst UMOLYRH diLE 6t ¥edW, BhaG, NEn@Rhe

anti body to an anti but. exhi arlous tor_ fu t| such

parti ci p]e}ﬁf”bri:h&ﬁntﬁ% FHEREF bBEYR i 1:;?nt\i BEEY- %L eRent=CEbTe . ARTiR &Y C
cyt ot oxilsiery EADEC) . PRapaiieli geisei Griéf raﬁ% Us6dicEs BrOtRYCES tP\MFOFBeﬁPl cal
ant i gen-hitBdidt@ between the light chain and heavy chain variable domains.

The term "variable" refers to the fact that certain portions of the
variable domains differ extensively in sequence among antibodies and are
used in the binding and specificity of each particular antibody for its
particular antigen. However, the variability is mnot 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
domaings are called the framework regions (FRs). The variable domains of
native heavy and light chains each comprise four FRs, largely adopting a B-

40 sheet configuration, connected by three hypervariable regions, which form
loops connecting, and in some cases forming part of, the P-sheet structure.
The hypervariable regions in each chain are held together in close
proximity by the FRs and, with the hypervariable regions from the other

chain, contribute to the formation of the antigen-binding site of
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fragnents, called "Fab" fragnents, each wth a single antigen-binding site,
and a residual "Fc" fragnent, whose nane reflects its ability to

crystal | iwe 2o@adpizy. Pepsin treatnment yields an F(ab') 2crrmgomsnsiovhat has
tmo antigen-binding sites and is still capable of cross-linking antigen.
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ant I% cgg pr;'_s '&g f) % t—fh E F%ﬁ:efgrcfyig gegl %S IS¥§C 9 )

odi es

sev
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chemical couplings of antibody fragments are also known.

The "light chains® of antibodies (immunoglobulins) from any

or

vertebrate species can be assigned to one of two clearly distinct types,
called kappa (x) and lambda ()), based on the amino acid sequences of their
35 constant domains.

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

40 IgGl, IgG2, IgG3, IgG4, IgA, and Igh2. The heavy-chain constant domains
that correspond to the different classes of antibodies are called «, o, &,
v, and p, respectively. The subunit structures and three-dimensional

configurations of different classes of immunoglobulins are well known.
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The term "di abodi es” refers t o small antibody fragnents with two
antigen-binding sites, which fragnents conprise a heavy-chain variable
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antiho i brar ] e n i et alinor
Nt e, 550 2685 055 " 1090) R RATKS Br et S Bt & aﬁg‘@%j
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(e ar. q',cﬁllstrued as requiring production of the antibody by any particular method.

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

35 methods (see, e.g., U.S. Patent No. 4,816,567). The ‘"monoclonal

antibodies" may also be isolated from phage antibody libraries using the

techniques described in Clackson et al., Nature, 352:624-628 {(1991) and
Marks et al., J. Mol. Biol., 222:581-597 (1991), for example.

The monoclonal antibodies herein specifically include "chimeric"

40 antibodies (immunoglobulins) in which a portion of the heavy and/or light

chain is identical with or homologous to corresponding segquences 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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an anti ljmiéy;:a,vmrel Pp. Struct. Biol. 2:593-596 (1992).
30 The term “hypervariable region” when used herein refers to the amino
acid residues of an antibody which are responsible for antigen-binding.
The hypervariable region comprises amino acid  residues from a
“complementarity determining region” or “CDR” (e.g. residues 24-34 (L1),
50-56 (L2} and 89-97 (L3) in the light chain wvariable 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 Immunological Interest, 5th Ed. Public
Health Service, National Institutes of Health, Bethesda, MD. (1991)) and/oxr
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; Chothia and
Legk J. Mol. Biol. 196:901-917 (1987)). "Framework" or T"FR" residues are

those variable domain residues other than the hypervariable region residues

as herein defined.
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the anti body may be an unconjugated or "naked" antibody, or the antibody
may be conjugated or fused with heterol ogous .nolecule (s) or agent (s),
such as OWe 2006/a1e12¢ cyt ot oxi ¢ agent (s) , thereby gener @&Cirng2@8/031907
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peptide gopLaixding 8rddtAadndididi ngrienabild Wac9QdO8BEtances that suppress

cytokine production, downregulate or suppress self-antigen expression, or
mask the MHC antigens. Examples of such agents include 2-amino-6-aryl-5-
substituted pyrimidines (see U.S. Pat. No. 4,665,077, the disclosure of
35 which is incorporated herein by reference); nonsteroidal antiinflammatory
drugs (NSAIDs); azathioprine; cyclophosphamide; bromocryptine; danazol;
dapsone; 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 BA; steroids such as glucocorticosteroids, e.g.,
40 prednisone, methylprednisolone, dexamethasone, and hydrocortisone;
methotrexate (oral or subcutaneous); hydroxycloroquine; sulfasalazine;
leflunomide; cytokine or cytokine receptor antagonists including anti-
interferon-y, -p, or -o antibodies, anti-tumor necrosis factor-o antibodies

(infliximab or adalimumab), anti-TNFo immunoahesin (etanercept), anti-tumor
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30 or tumor mass.
The terms "apoptosis" and "apoptotic activity" are used in a broad

sense and refer to the orderly or controlled form of cell death in mammals
that is typically accompanied by one or more characteristic cell changes,
including condensation of cytoplasm, loss of plasma membrane microvilli,
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 viability 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 antibody (e.g. Rituximab) to induce
apoptosis have been described in Shan et al. Cancer Immunol Immunther

48:673-83 (2000); Pedersen et al. Blood 99:1314-9 (2002); Demidem et al.
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45 diseases including bullous skin diseases, erythema multiforme and contact
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autoimmune diseases or disorders include, but are not limited to arthritis
(rheumatoid arthritis, juvenile rheumatoid arthritis, osteocarthritis,
psoriatic arthritis, and ankylosing spondylitis), psoriasis, dermatitis
including atopic dermatitis; chronic idiopathic urticaria, including
35 chronic autoimmune urticaria, polymyositis/dermatomyositis, toxic epidermal
necrolysis, systemic scleroderma and sclerosis, responses agsociated with
inflammatory bowel disease (IBD) (Crohn's disease, ulcerative colitis), and
IBD with co-segregate of pyoderma gangrenosum, erythema nodosum, primary
sclercosing cholangitis, and/oxr episcleritis), respiratory distress
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 GN, idiopathic membranous GN, membranous proliferative GN

45 (MPGN), including Type I and Type II, and rapidly progressive GN, allergic
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above. A*FPowt T nht toF? g \Aﬁen Used herein refers to a compound or
conposi timsabidtsicch (ki bi %“EGT@%’)W% gogyred| |andeipt FBR? | SEAFHIYT FHIVTEAS!
Thus, thecgiew hubhhidideary thgeny isccdnes which esigglief i 8EIMIVEGTIN veesinehe

percent a;%ﬁvg frGel |v°acg¥§é eXQﬁ@S%}uﬂQz@SU&.{Ecgﬁges phELEDKPIAS @ 1. Exanpi@sTedan®
| |

grow h Itor en cI ude that block cel | cyq p iLon
(at a plH®e*&THE Set%a % ase)ABA%ggc ®S5§“Qg ehit’s pFﬁ N d%%g? J%r%g%’ta and

M ph¥se saltestacidy &?sﬁ%@{"aM‘ﬁﬂ‘fa% Broekdrs FEFude the vincas (vincristine
and vi nbl ast i neyrevwitaxahiviandy tapott |wienhided tesesuchfas doxaredypeiys or

composition which inhibits growth of a cell, either in vitro or in vivo.
Thus, the growth inhibitory agent is one which significantly reduces the
percentage of cells overexpressing such genes in S phase. Examples of
35 growth inhibitory agents include agents that block cell cycle progression
(at a place other than S phase), such as agents that induce Gl arrest and
M-phase arrest. Classical M-phase blockers include the vincas (vincristine
and vinblastine), taxol, and topo II inhibitors such as doxorubicin,
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, mechlorethamine,
cisplatin, methotrexate, 5-fluorouracil, and ara-C. Further information
can be found in The Molecular Basis of Cancer, Mendelsohn and Israel, eds.,

Chapter 1, entitled "Cell cycle regulation, oncogens, and antineoplastic
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30 products, etc.
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, dogs and cats. In a preferred

35 embodiment of the invention, the mammal is a human.

II. Compositions and Methods of the Invention
A cytokine related to the TNF ligand family, the cytokine identified
herein as "Apo-2 ligand" 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 kbDa.
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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at e ene_enc
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1995) ] -c]ﬁﬂj NP ehehSEAUBRES, fHiRGMRAE Ssolectadi gl GlayApe- 2ohdugasd caimgbe

pr epar ed dl n& r odum sapprlpc?‘rl% a@é&hﬁ&él de %Q@e&%%% it gt he \ARQe1ar

| i gand isnt esis of t esired 2I nd ol ypeptide. Such
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Press, 1989). An alternative means to isolate the gene encoding Apo-2
ligand is to use PCR methodology [Sambrook et al., supra; Dieffenbach et
al., PCR Primer:A Laboratory Manual (Cold Spring Harbor Laboratory Press,
1995)1.

35 Amino acid sequence fragments or variants of Apoc-2 ligand can be
prepared by introducing appropriate nucleotide changes into 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 Apo-2 ligand in Figure 1.
Any combination of insertion, substitution, and/or deletion can be made to
arrive at the final comstruct, provided that the final construct possesses,
for instance, a desired biological activity, such as apoptotic activity, as

45 defined herein. In a preferred embodiment, the fragments or variants have
35
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(1) non-polar: Ala (A), val (V), Leu (L), Ile (I}, Pro (P), Phe (F), Txp
(W), Met (M)
30 (2) uncharged polar: Gly (G), Ser (8), Thr (T), Cys (C), Tyr (¥), Asn (W),
Gln (Q)
(3) acidic: Asp (D), Glu (E)
(4) basic: 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, Asn, Gln;
(3) acidic: Asp, Glu;
(4) basic: His, Lys, Arg;
40 (5) residues that influence chain orientation: Gly, Pro;

(6) aromatic: Trp, Tyr, Phe.
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Ala; Norleucine

Variations in the Apo-2 ligand sequence also included within the
scope of the invention relate to amino-terminal derivatives or modified
Such Apo-2 include any of the Apo-2 ligand
polypeptides described herein having a methionine or modified wmethionine

at the N-

forms. ligand segquences

(such as formyl methionyl or other blocked methionyl species)

terminus of the polypeptide sequence.

(e.g., cDNA or genomic DNA) encoding native or

variant Apo-2 ligand may be inserted into a replicable vector for further

The nucleic acid

cloning (amplification of the DNA) or for expression. Various vectors are

publicly available. The wvector components generally include, but are not

limited to, an origin of

one or more of the following: a signal sedquence,

replication, one or more marker genes, an enhancer element, a promoter, and

a transcription termination sequence, each of which is described below.

origins of replication, marker genes, enhancer
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cells for cloning or, expressin
evé%al 1ndu%1b1e pr%moter sYS ems (qg po(aﬁggase, trp and alkaline

30 phosphatase (AP)) have been evaluated by Applicants for the expression of
Apo-2L (form 114-281). The use of each of these three promoters resulted
in significant amounts of soluble, biologically active Apo-2L trimer being
recovered from the harvested cell paste. The AP promoter is preferred
among these three inducible promoter systems tested because of tighter

35 promoter control and the higher cell density and titers reached in
harvested cell paste.

Construction of suitable wvectors 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 correct sequences in plasmids constructed,
the ligation mixtures can be used to transform E. coli Kl2 strain 294 (ATCC
31,446) and successful transformants selected by ampicillin or tetracycline

resistance where appropriate. Plasmids from the transformants are
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MRS arft |
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by Shaw edreah ipcXo@Re proRdryoBdb (dH83) canchifiB:B9H B85 pusilile hed 29t Jeire
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G aham aﬁrepe\rahaqferl@tsfaev Fshogss | Eseherla%a 459-91978) f&y i be E&ﬁﬁ%’ﬁé‘aﬂl
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Bact ., a30°- QFAEBtJ(lJ}g???da%dlI% ot T (e.9.. B o8 St aerosed

30 in DD 266,710 published 12 April 1989), Pseudomonas such as P. aeruginosa,

and Streptomyces. Preferably, the host cell should secrete minimal amounts
of proteolytic enzymes.
In addition to prokaryotes, eukaryotic microbes such as filamentous
fungi or yeast are suitable cloning or expression hosts for Apo-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 W097/25428.
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 vector by a

host cell whether or not any coding seqguences are in fact expressed.
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suitable culture media as described generally in Sambrook supra.

Particular forms 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 culture media include Ham's F10

35 (Sigma), 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), pbuffers (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 thoge skilled
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that 2zZnso, added at concentrations of greater than 1 can result in lower

host cell density. Those skilled in the art appreciate that bacterial
cells can sequester metal ions effectively by forming metal ion complexes
with cellular matrices. Thug, in the cell cultures, it is preferable to

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

35 phase (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 ions 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 in the culture media should not

40 exceed the concentration which may be detrimental or toxic to the host
cells. TIn the methods of the invention employing the host cell, E. coli,

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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labels are usually visually detectable, such as enzymatic labels,

fluorescent labels, luminescent labels, and the like.
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 antibodies may be prepared against a
native Apo-2 ligand polypeptide or against a synthetic peptide based on the
DNA sequences provided herein or against exogenous sequence 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 £rom host cell
lysates when directly produced without a secretory signal. If the Apo-2
ligand is membrane-bound, it can be released from the membrane using a
suitable detergent solution (e.g. Triton-X 100) or its extracellular region

may be released by enzymatic cleavage.
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30 expre551on in recombinant cell” culture.

During any such purification steps, it may be desirable to expose the
recovered BApo-2L. to a divalent metal ion-containing solution or to
purification material (such as a chromatography medium or support)
containing one or more divalent metal ions. In a preferred embodiment, the

35 divalent metal ions and/or reducing agent is used during recovery or
purification of the Apo-2L. Optionally, both divalent metal ions and
reducing agent, such as DIT 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

40 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 suitable for use in an Apo-2L conjugate
of the present invention are preferably not significantly toxic or

45 immunogenic. The chemical group is optionally selected to produce an Apo-
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molecular weight. For example, commercially available PEG(5000)

preparations typically contain molecules that wvary slightly in molecular

weight, usually * 500 D.

35 The Apo-2 ligand of the invention may be in various forms, such as in
monomer form or trimer form (comprising three monomers). Optionally, 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 also 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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Monocl Ongéreggiljlé)%ir,esantibody may be, e.g., a soluble form of the antigen or a
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. Other forms 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 species to be immunized,
40 e.g., keyhole limpet hemocyanin, serum albumin, bovine thyroglobulin, or
soybean trypsin inhibitor using a bifunctional or derivatizing agent, for
example, maleimidobenzoyl sulfosuccinimide ester (conjugation through

cysteine residues), N-hydroxysuccinimide (through lysine residues),
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30 lymphocytes may be immunized in vitro. Lymphocytes then are fused with
myeloma cells using a suitable fusing agent, such as polyethylene glycol,
to form a hybridoma cell (Goding, Monoclonal Antibodies: Principles and
Practice, pp.59-103 (Academic Press, 1986)).

The hybridoma cells thus prepared are seeded and grown in a suitable

35 culture medium that preferably contains one or more substances that inhibit
the growth or survival of the unfused, parental myeloma cells. For
example, if the parental myeloma cells lack the enzyme hypoxanthine guanine
phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the
hybridomas typically will include hypoxanthine, aminopterin, and thymidine

40 (HAT medium), which substances prevent the growth of HGPRT-deficient cells.

Preferred myeloma cells are those that fuse efficiently, support
stable high-level production of antibody by the selected antibody-producing
cells, and are sensitive to a medium such as HAT medium. Among these,

preferred myeloma cell lines are murine myeloma lines, such as those
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30 DNA encoding the monoclonal antibodies is readily isolated and
sequenced using conventional procedures (e.g., by using oligonucleotide

probes that are capable of binding specifically to genes encoding the heavy

and light chains of murine antibodies) . The hybridoma cells serve as a

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

35 expression vectors, which are then transfected into 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 (19892).

In a further embodiment, antibodies or antibody fragments can be

isolated from antibody phage 1libraries generated using the techniques

described in McCafferty et al., Nature, 348:552-554 (1990) . Clackson et

47



i mrunogl obul i n codi ng sequence all or part of the coding sequence for a
non- i nmunogl obul i n pol ypeptide. Typically such non- i nmunogl obulin

pol ypept iwoo@mozubstituted for the constant domai ns ofcarusansiobody, or
they are substituted for the variable domains of one antigen- conbining
site of an aptibody to e i,e bivalent antihqgd r one
ant i gen- a%con%‘?tﬁlrﬁ St %g{lg\%%n 59932 N% Sf%tr agn aﬁtlppognygn m;n(b)% i

ant i gen59€onb1|9ﬁilhg %SFélb(?ath@ slﬁéé?‘ﬂoél t‘§/f f BETEPed] F"P%r é’r‘l’f“a’&nta}“ﬁé}hc’dlfﬁll )
Humani zedsgedtibedi, ess Met todge f Oibrhutmni z bugseqosrth wvkhi @t phodieesriimyéhbeen

descri b%q hlpcttlgg il thlgﬁ*ﬁf%ﬁ?%} Ymmar mnh@ﬁg ant ey h:@fs cRdli@ GhufMligg
amino acid residues introduced into it fro m.a %“? rce V\/n jch i som%qgahqup
Thesé noffAtifarFtant o Pad GoPRY ies %7 &° 0t e 181 b 1'éd ™t o 58 "THport
resi duesmfmdfumph ané typioal [npcodkieatiqromsar "StHperdy” Sear capttevdbing very

Humani Zalta'rg ebeigssent| @dﬂalﬂérﬂ&fsfeore@eglf ol ki mgidhe meet hoth .ebsiWnter
ers

d ] I . 321 .
Nat ur o, 3330523 457 1988F . “URPROEVEN R Ao aerence Who: Toad g T

(1988) ) ,mopyclampit |atnl§ﬁ1i><r»?q him‘@‘rl\‘ﬂa‘i“? at&?éhrr@g%n £98 quEiTLatiFor Of hgworoclonal
corriespandingiisequences of a human anti body. Accordingly, such- "humani zed"
anti bodi es arg@ ChiABRLS @t LOAdaes:idd) Sor Rabefile, Noy AwBlfiudbidy trbes®iifg

substant i al l%ﬂ? ?fsi% than an intact huhnanhg%|c%plgtan(EOgg‘hﬁnga§n BE8Ae of the

subst i t ut88® TR SB0%ai A déglent uman speci es. In
pract i cewonhiprens zodr iant ﬁwmnégs afe St y prieear| Jo hutvdn © adft’ic bt‘?i‘ﬂ’F’"e’s“’oPn %hi%h - sonme
hyper varabl evdteghey.r esi dues, andspossibia)) sone vhResweskoties jateingubstubeut ed
by rl%SI duesnct 1%@?1?:%6"&9 S §éq§1@§cé rhlﬁogg%aﬂntéﬁoc@f e%odJTrQ;e Lhoice abr-human
variabl € donal and heavy, to be used in making the humanized
ant i bodi &g~ F‘E‘“"\?@?J;Pliuﬁﬁbrptogﬁeﬁté Feduce antigenicity. According to the
so-cal | ed "be®awpifaltly rrhodontimousegjgbrde golvbeptiaes abre ﬂ'd"r‘FgFLhuR?Fi gor
rodent anfe he@yrdt semeenedofgahnshtideayenbir enéy basr ysafsthknowd higrarhe

var i abl e;.dougy SRAHENGESon] e MUIRRLFEGUERCE hbeNks £1:0865] teoc;g@re af
the rodent 1s then accepte hungn frarregm%rk re |on %F eCPl lh
othra et

hunetfi zed18RTT DAY 2 St trrsaréttlbagy compristighn 61 S 18T 55Ys
al ., J speWbficiByolfor 196: §Oideno8Ty) . amﬁb%meﬁnﬁmeﬁoﬁo%émga 5&?@:&%‘{%&9
franEV\DrsL@el’cegida.lﬂydmxi yedh freamtt becigenasensus sequence of all human
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anal ysi s*'Gf tﬁ’WecaBéYe"rﬁkﬁP Eeguhced™8RY VAFIDUS SOhtep Nifani zed ~ ¢
pr oduct sesu;gpnga]{lhr E@:f@pfmg:hsﬁoéhg_\ylnﬁoaléﬁp gne@hoq h:g W:Lnter and co- workers (Jones

30 et al., Nature, 321:522-525 (1986); Riechmann et al., Nature, 332:323-327

(1988) ; Verhoeyen et al., Science, 239:1534-1536 (1988)), by substituting
hypervariable region sequences for the corresponding sequences of a human
antibody. Accordingly, such' "humanized" antibodies are chimeric antibodies
(U.8. Patent No. 4,816,567) wherein substantially less than an intact human

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

40 The choice of human variable domains, both light and heavy, to be
used in making the humanized antibodies is very important to reduce
antigenicity. According to the so-called "best-£it" 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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30 that are capable, upon immunization, of producing a full repertoire of
human antibodies in the absence of endogenous immunogleobulin production.
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 wutant mice will result in the production of human
antibodies upon antigen challenge. See, e.g., Jakobovits 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 immunoglobulin variable (V) domain gene

repertoires from unimmunized donors. According to this technique, antibody
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30 Alternatively, Fab'-SH fragments can be directly recovered from E. coli and
chemically coupled to form F(ab'), fragments (Carter et al. Bio/Technology
10:163-167 (1992)). According to another approach, F(ab'), fragments can be
isolated directly from recombinant host cell culture. Other techniques for
the production of antibody fragments will be apparent to the skilled

35 practitioner. In other embodiments, the antibody of choice is a single
chain Fv fragment (scFv). See WO 93/16185; US Patent No. 5,571,894; and US
Patent No. 65,587,458. 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 antibodies may
bind to two different epitopes of the CD20, DR4 oxr DR5 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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ratios are of no particular significance.
In a preferred embodiment of this approach, the bispecific antibodies
are composed of a hybrid immunoglobulin heavy chain with a first binding
35 specificity in one arm, and a hybrid immunoglobulin heavy chain-light chain
pair (providing a second binding specificity) in the other arm. It was
found that this asymmetric structure facilitates the separation of the
desired bispecific compound from unwanted immunoglobulin 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 94/04690. For further details of
generating bispecific antibodies see, for example, Suresh et al., Methods
in Enzymology, 121:210 (1986). According to another approach 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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Ant i bodi &s ,Wstledver e2ihasit wosssl; entiledyare ont e”rrpEamed’IedForlexaﬁ'bTe?ZS
trrspecr 19(;,ZEntibodi es can be prepared Tutt et al . . I'mmunol . 147: 60

(199)) . Antibodies Wt three antl nl I ed
o) WM wln e 9 g artisen B0 sashate s
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Chenot hegapelt i ¢ agendisyusef wh . i nat hengener at hes(0f. 1sachssnt ichodycyt amexi ¢
leucine zipper peptides from the Fos and Jun proteins were linked to the
30 Fab' portions of two different antibodies by gene fusion. The antibody
homodimers were reduced at the hinge region to form monomers and then re-
oxidized to form the antibody heterodimers. This method can also be
utilized for the production of antibody homodimers. The “"diabody"
technology described by Hollinger et al., Proc. Natl. Acad. Sci. USA,
35 90:6444-6448 (1993) has provided an alternative mechanism for making
bigpecific antibody fragments. The fragments comprise a heavy-chain
variable domain (V) connected to a light-chain variable domain (Vi) by a
linker which is too short to allow pairing between the two domains on the
same chain. Accordingly, the Vy and Vy domains of one fragment are forced
40 to pair with the complementary V; and Vy domains of another £fragment,
thereby forming two antigen-binding sites. Another strategy for making
bispecific antibody fragments by the use of single-chain Fv (sFv) dimers
has also been reported. See Gruber et al., J. Immunol., 152:5368 (1994).
Antibodies with more than two wvalencies are contemplated. For

45 example, trispecific antibodies can be prepared. Tutt et al. J. Immunol .
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30 tricothecenes. See, for example, WO 93/21232 published October 28, 1993.

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

A variety of radioactive isotopes are available for the production of

35 radioconjugated antagonists or antibodies. Examples include A2, Tt 112,
v, Re!®®, Re®®, sm!®?, Bi**?, P** and radioactive 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-1-carboxylate, iminothiolane (IT), bifunctional derivatives of
imidoesters (such as dimethyl adipimidate HCL), active esters (such as
disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido
compounds (such as Dbis (p-azidobenzoyl) hexanediamine), bis-diazonium
derivatives (such as bis- (p-diazoniumbenzoyl) -ethylenediamine),

45 diisocyanates (such as tolyene 2,6-diisocyanate), and bis-active fluorine
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into free drugs; B-lactamase useful for converting drugs derlvatize

B-lactams into free drugs; and penicillin amidases, such as penicillin V

amidase or penicillin G amidase, useful for converting drugs derivatized at

their amine nitrogens with phenoxyacetyl or phenylacetyl groups,

respectively, into free drugs. Alternatively, antibodies with enzymatic

35 activity, also known in the art as "abzymes", can be used to convert the

prodrugs of the invention into 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 techniques well known in the art such as the use of the

heterobifunctional crosslinking reagents discussed above. Alternatively,

fusion proteins comprising at least the antigen binding region of an

antibody linked to at least a functionally active portion of an enzyme of

the invention can be constructed using recombinant DNA technigues well
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30 dextrose solution. The pH of the formulation is preferably from about 6 to
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 CD20

35 antibodies.

Therapeutic compositions can be prepared by mixing the desired
molecules having the appropriate degree of purity with optional carriers,

excipients, or stabilizers (Remington's Pharmaceutical Sciences, 16th

edition, Osol, A. ed. (1980)), in the form of lyophilized formulations,
40 aqueous 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, HEPES, PIPES,
phosphate, citrate, and other organic acids; antioxidants including

ascorbic acid and methionine; preservatives (such as

55



ascorbic acid and nethionine; preservatives (such asoctadecyl di met hyl benzyl
ammoni um chl ori de; hexanet honi um chl ori de; benzal koni um chl ori de,
benzet horwomaizer2ede; phenol, butyl or benzyl al cohol ; palrkyskoosasmbens such
as net hyl or propyl paraben catechol ; resorcinol; cyclohexanol ;

3- pentanol and .m cr , 1 ow ml ecul r el ght N,2bo
resi dueSy P YpERET = bt ei’fs, “such it é%m a%ﬁggnsethmulm Hﬁlojrq‘ie

i m’runogIbeltljfual1i}"~1a|%1umhy@ffrfl(ﬂgl*ﬂﬂel2 i cbeRsIeyRerams (EH ca5d%iol BRAPAY | pﬁu%]l i 66nebené¥r]r no
aci ds suckoms; glaieiyne paghinam sieh aspanagiyne, othi stemdilnegarabep ini neteael ;

l'ysi ne, reMQ§§wacllg}€e§cangi S@QQQEAHQQS, aﬁcﬂq'n QEQ%l)CaIiB@hM&!LFeahﬁér Ivahudi ng
gl ucose, _mannose, Or dextrin qs rg;ar ; essucr]g)o e, %h . tr%lgf%ose
or sor bi‘tefs E]é"fnt 2Pt hY ESﬁ’h VSrl iFS %pe 4s Bodium’ an%] non- 1 onic
sur f act ahbwniguc hgfsJ@ttTV\EXI\i(It njlmmmqsm]%ﬂ n)hYé’FOH%ﬂl?ét h@ffléfﬁ‘@r?gl y?PGIh (PEGQ
Addi t i opalyvaxgmphesl dfonsyChngar kiceds sutel udegipnnexchangeiss, alsparawEpne,

al um nu@l%& %Egt earélg.%lllé hlcﬂ 139ELHM %Qéﬂcﬁﬁaxﬁégh @&a@@ﬁ@ld@@r usneal Jruet n,
buf f er stances suc yCl ne, sorbic aci ((j)k PaL ssSi um sorbate kpar;l al

gl ycer i 8" i EHTES olfncéliﬁf’r%at FGRYet BBTEFat © A6 a5 water- salts,
el edor olsytesses usdnmdsopr srabiivesser feareltadi s E%Illtuﬁ?w&ﬁ o‘@j%ﬁﬁltﬁﬁ%ﬁﬁa%‘ézh 26
pot assi @gahytqrogﬁyopho&phabﬁ,c sethfimeior kdey eel | Dirdal”, sidLivgayIasanesi um

trisili oL.yA loiPYEEQl 1 done, and cel | ul ose-based substances.
Carri er%%;l%(érth?opl? 5 ;}’o ! Cg- based .forns incl U edgo sac harl des_such _as

sodi um car boX§ ﬂé‘iWF%eef”iag‘%esse °br St AGTCSTP utSs€%° 56 y?ffcn Vipyr I/OFI c?rl?'g'
pol yacr ypllanesm potymeryet FHiEhE poleyuX RISy ERBR 0tk }blﬁ‘ﬁ?n%errélm albumin,
pol yiet hphens ghysalnceanshamoad ymxiad cohebse dean, apdtaasirimisstivaatel opsstial
convent 'g?%@érﬂ@p%xt}@e oarl gaéﬂ:‘a‘i‘.@@' Yedt2 ggle %@th_yf Q.Ef@s [ %Halge, sd18k, or

exanpl e,” P crocapsu nano- capsl es

forms, FOSETTIVESS, SLtthl iPfiguioTENbi% ﬂ Q l%tsg?ﬁued yec{rog re%%\raca%tgl ons.
For mul atricomssiumohpyirogse dotosphi e vﬁ?@l%ﬁph‘i’@dﬁat ??}H%‘Fﬁ}uls’dlb@ sTEFTe™Thi s
i s readidiyinceoapl i shediby fidvirkaticonet hr sudjh s4ignidee-basdd atdubgtances.

nwoan%%rrpgfsorfogc Qoficd 1O|o|r0\§4eﬂ-goa|s)é9pgbiﬂrhsz%Iﬂc@ﬂd@%l&@&&ﬁ‘h&ﬁ:i&éﬂ i The
formul ati1 an e stor ized for

op
admi ni sterEY sf?f]%?ﬁyg‘ﬁﬁyﬁc‘ﬂ uipse PP OrI yopq?ylf:%edﬂf) or' l%w&ﬂfsﬁ%%inle'
f or mul ateedvécaylewstbi nat i orPOWQWeébﬂ@lnerE@ﬁféﬂY@ﬁ%l@fnﬁrblr‘?é:@onst it @PH‘S‘F\‘E% th
an appr qpnieirgidhd ughfcoat the thbee axr BieshoAn. exdwpl exldf s@mipiairdtions,

formul atd goeﬂtl%nél skigtdtl esormbeae %ghgéﬂl%sslsléapr essucmeCkosaé Uthemudei, | Ied i n

a singl e-dose Vi a bcut aneous_ i nj ect i or
gene?rsal |28 pl Et%ré’ca%?ulieﬁ cohtai né’rsu%\ 91%Osofnerl pgyg%t%er%s Egllrhtggé&%?i

avin
exanpl e, foamsi mepavaroys SEPLAToBA! Héﬁl%trs'vf"‘é‘? sHakA Mgl S Coppereht AL e by
a hypoder m ¢ ddjnerdtiions needk euse@heod dmnulat konshiateatpref drabd yoaadtenilst er ed
as repe%he.\tg ¥ Q;t r%\éggwsaééom\él)she%uwt Qfﬁg'elglc(ns @k)noublﬁ't %@é@h&%mﬁﬂté&tﬂﬁh)

i njections_or infus|ons, S. Aer,o0so r. ions _suit | od Ntr asal
or intr AFTPHUIESr y PEETT VEr fr % ?’P ﬁfl?apmprmggzraaél el ?r\l/errfcgfget%tLQI o ﬁl@

257,33)56)f_ormu1atlon may be stored in lyophlllzed form or in sdlution if
administered systemically. If in 1lyophilized form, it dis typically
formulated in combination with other ingredients for reconstitution with an
appropriate diluent at the time for wuse. An example of a ligquid
formulation is a sterile, clear, colorless unpreserved solution filled in a
35 single-dose vial for subcutaneous 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
aerosol 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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pathogenesis is T 1lymphocyte dependent and is associated with the

production of rheumatoid factors, auto-antibodies directed against self
IgG, 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 cells with the addition of numerous neutrophils. Tissues affected
are primarily the joints, often in symmetrical pattern. However, extra-
40 articular disease also occurs in two major £forms. One form 4is the

development of extra-articular lesions with ongoing progressive joint
disease and typical 1lesions of pulmonary £fibrosis, vasculitis, and
cutaneous ulcers. The second form of extra-articular disease is the so

called Felty's syndrome which occurs late in the RA disease course,
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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 antibody differs

from that presently recommended for Rituximab. Exemplary dosage regimens
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Tissue Factor (TF) antibodies (European Patent No. 0 420 937 Bl granted
November 9, 1994); anti-human o4-B; dintegrin antibodies (WO. 98/06248
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antibodies such as OKT3 (US Patent No. 4,515,893 issued May 7, 1985); anti-
(D25 or anti-Tac antibodies such as CHI-621 (SIMULECT,) and ZENAPAX,K (See
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anti-carcinoembryonic antigen (CEA) antibodies such as hMN-14 (Sharkey et
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35 instance, cancer cells can be examined pathologically to assay for necrosis
or serum can be analyzed for immune system responses.

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 (DMARDS) , such as hydroxycloroguine,
sulfasalazine, methotrexate, leflunomide, azathioprine, D-penicillamine,
Gold (oral), Gold (intramuscular), minocycline, cyclosporine,

Staphylococcal protein A immunoadsorption; intravenous immunoglobulin
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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 synergistic activity in treating

the disease.

40 In all of these aspects, the package insert is on or associated with
the container. Suitable containers include, for example, bottles, vials,
syringes, etc. The containers may be formed from a 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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Analysis of Apo2L/TRAIL receptor expression in B lymphoma

cell lines
30 To examine the cell-surface expression of Apo2L/TRAIL receptors (DR4,
DR5, DcRl, and DcR2) in human lymphoma cell lines, the B lymphoma cell
lines Ramos, Daudi, Raji, and BJAB (ATCC) were analyzed by FACS using
monoclonal antibodies specific for DR4 (mAb 4H6.17.8; ATCC HB-12455), DR5
(mAb 3H3.14.5; HB-12534), DcR1 (mAb 6G9; Genentech, Inc.), or DcR2 (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 fluorescence shift of approximately 0.5 - 1.7 units) in all
four of the cell lines, while DcR1 and DcR2 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 Ramos, Daudi, Raji, and BJAB (ATCC) were
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mice, with 5 out of 8 mice showing complete tumor ablation and 3/8 showing

duction in tumor wvo

minimal tumor growth for at least 28 days. These results indicate that
Apo2L/TRAIL and RITUXAN® can exert synergistic anti-tumor activity against
30 lymphoma xenografts.

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

growth of pre-established subcutaneous BJAB lymphoma tumor xenografts

35 grown in SCID mice

A similar study to the one described in Example 3 was conducted. SCID
mice were injected subcutaneously 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
Tris/0.02% Tween 20 pH =7.2), Apo2L/TRAIL (“Apo2L.0”; amino 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 mg/kg), or the combination of these latter

45 Apo2L/TRAIL and RITUXAN® regimens.
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not induce caspase processing. Notably, combination treatment with
30 Apo2L/TRAIL and RITUXAN® (AR) did not further increase caspase processing
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 6
Effect of agonistic DR5 antibody, RITUXAN®, or combination treatment

40 on the growth of pre-established subcutaneous BJAB lymphoma tumor

xenografts in SCID mice

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

45 tumors were allowed to grow to ~200 mm’. The mice were then divided into 4
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30 caspase processing (Figure 10} .

Agonist DR5 antibody treatment (A) induced increased processing of
caspase 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 DR5 antibody alone. These results suggest
that the synergistic anti-tumor activity between DR5 antibody and RITUXAN®
is not necessarily mediated by enhancement of apoptosis, but rather that
the combination of apoptosis activation mediated by agonist DR5 antibody
and complement-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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receptors in NHL cell lines and the effects of Rituximb, Apo2L/ TRAIL and
conbi nations thereof on cancer cells are provided in Figures 11-16. WHAT | S
CLAI MED 180 2006/0222aet hod of treating cancer cells, conpPCIIUsgVSHpO8T Ng
manmal i an cancer cells to a syner gistic effective anmount of Apo2L/ TRAIL

pol ypepti de and CD20 anti bod . The nethod of claim1l wherein said
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| ynphoma cel § S the BnethbheaTel diG(l 1 Ofhetk fih Mald fANCEhATRAGD gRlyBERTgdexposi ng t he

cancer cells ct,gprgggs Qs P8 &Y Qe RhED) t or YsrageRt®:1) Br. a Tregneithed of
claim1 furth comprising exposing the cells to radiation. 8 . The net hod

of claim 1 whhiérh 1'shé?Fﬁo’iﬂ\pOZL/ TRAI L pol ypeptide is expressed in a
recombi nant host cell selected fromthe group consisting of a CHO cell,
yeags cell and fe. m&@ol. o clafhe weidod efidchmizhy TRAMhepaivResHidd Apo2l/ TRAI L

pol ypeptide Ls |, 19 &.-R8l B&%Wéleae dlycol sapl gcuber) .10, The met hod of
claim1l Where|nrl1pr§L<'%11|}§§cll D “ant i bod y is a rr|gnocl onal antibody. 11. The net hod

of claim 10 wherein said CD20 antibody is the antibody Rituxi mag 12. A
met hod of tr eatihegmerhodinwivéa e lavesy =dR s¥d§eS>CERPTS's P nif “alii7° t&ing to a
mammal  a syneggd %&h@rg%f;e&tew&tanemtou@t APBZGILT R IL: pehgppeb!tqeden%r?W@DZ 0
ant i ?ody 13 Odnet}p%g of claim 12 wherein said Apo2L/ TRAIL pol ypeptide
conﬁ i ses am Ao act ds %81 of Fig. 1 (SEQID NO:1) or a fragment or
variant thereof . 14. The nethod of claim 12 wherein said Apo2L/ TRAI L

pol ypept i de sonpre seshcandholath dsWigainglaist cpigr 42 SERFY BYNGPS . 15. The
met hod of cl akinsl2 wherein said Apo2L/ TRAIL pol ypeptide is expressed in a
reconmbi nant host cell selected fromthe gr oup consi sting of a CHO cell,

yeast cell and E . coli. 16. The od of claiml2 wherei r cells
Apo20/ TRAI L ol Jiseperns P§ ﬂliah‘Rédf%tq“ * c‘?m;}’ertlﬁ”i gl %ﬁ‘ih@n%ﬁ@fle%u v

The met hod oftocdra wr Iorgheraeich SwillitarfupReT &l at ed di sease is rheumatoid
arthritis or nmultiple sclerosis.

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

25
8. The method 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.

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

10. The method of claim 1 wherein said CD20 antibody is a monoclonal

antibody.

35
11. The method of claim 10 wherein said CD20 antibody is the antibody

Rituximab.

12. A method of treating an immune related disease, comprising
40 administering to a mammal a synergistic effective amount of

Apo2L/TRAIL polypeptide and CD20 antibody.
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18. The nmethod of claim 12 wherein said CD2 0 anti body is a nonocl onal
anti body. 19. The nethod of claim 18 wherein said CD20 anti body is the
ant i body Wotoos/ared24. 20. The nethod of claim 1l or 12 whec®ius2&&iosi907
Apo2L/ TRAI L pol ypeptide and CD2 0 anti body are adm ni stered sequentially.

21. The method,of,claim il qr 12 wWherein said.Apo2L/ TRALL pol pt.i de and
CD20 anti body %'r gﬁgd%trrﬁ?steré% l(:mongu‘g}eé:ﬁt yS * %OEU- T lygilae
comprises amino acids 1-281 of Fig. 1 (SEQ ID NO:1) or a fragment or

variant thereof.

5 14. The method of claim 12 wherein said Apo2L/TRAIL polypeptide
comprises amino acids 114-281 of Fig. 1 (SEQ ID NO:1).

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

10 consisting of a CHO cell, yeast cell and E. coli.

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

15 17. The method of claim 12 wherein said immune related disease is

rheumatoid arthritis or multiple sclerosis.

18. The method of claim 12 wherein said CD20 antibody is a monoclonal
antibody.

20
19. The method of claim 18 wherein said CD20 antibody is the antibody

Rituximab.

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

21. The method of claim 1 or 12 wherein said Apo2L/TRAIL polypeptide

and CD20 antibody are administered concurrently.

30
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