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DR5 ANTI BODI ES AND USES THEREOF FI ELD OF THE | NVENTI ON

The present invention relates generally to DR5
w@eioblogadres, i ncludi ng agoni stic anti bodi es, aPdI/Us82006/003577

nmet hods of using such DR5 anti bodi es. BACKGROUND OF

THE | NVENTI ON Vari ous |igands; and receptors bel ongi ng

to the tunor necrosis factor (TNF) superfam |y have .

been identified in the art. Included among such

| i gands are tunor necrosis fact or-al pha (" TNF-al pha"),
t uror necr osi D L Sa_lﬂSLE@
"1 ynphot oxi n-al pha™), |ynphot oxi n-beta ("LT-beta"),

igand, CD40 |igand, OX-40 |igand,
, Aro-1 ligand (also referred to as
Fthd brasene u@én@fbldt@s&]@ﬁéﬁlly@@@lﬁ hitfpadids,(iatlading agonistic antibodies,
referred to as Lor TRATL) Aro-3 ligand (al so
and tp geghodaaf I@S@Iga%wfr de% L, OPG |igand (al so
referred to as RANK I i gand ODF, or TRANCE), and
TALL-1 (also referred to as BlyS, BAFF or THANK) ( See,
BACKGROUW@ET&WIN\W’DI@\TRGW ew . 2:420-430 (2002)
Ashkena l andal% g({qlc%p to rr‘fé%l Zstﬁﬁléqrpsoc?rg%%?ossl ég%%?;g%b superfamﬂy

have \(}%91? QAGﬁl‘[lﬁQ& $ %é] art Unblud® Ynong adp B3 4d %%%r neoros1s factor-alpha

t oki ne Reference. Academ c Pr ess,
("TNpadEs")3 Wnoq:mcroms Factdrehptaef THF-be@dlor "lynphoipgin- aglla") lymphotoxin-beta

curSEaBE g R A Vi B R R 888l oo e

hgan@%ﬂ&c; ererféH t@'as FEEU C%agr&}] or|271 1%%(1 W 6239 dilgggli() revaailréed fo as Ap02L or
g

TRAS, a\lpo 3 hémxdu i Slko0.1658 (BBE); ABRIDRG Lo (a1 refered to as

RNy, P o8l TaRR Sl A8 e Rledly s SAR or THANK) (sec

e.g., A&ﬂ&naﬂm&ﬁ{&ﬁﬂ&vm&mo 3303@00@ Wshifena2i9hd; Divil Stieiice, 981 1305-1308
Curr. Biol. 8 525 528 1998) Chi che i che e
(19983; Ashlg;n@q:l anghQﬁglt 11@‘957 60 E%Qﬁh)a %rflstem Curr. Biol,,

g e, AR RIS Lo

al., cau 1049833; SO\IW(E(QIHOJGﬁﬁﬂathbwsIh Bdbduags 3378194;131 (1%@; Sclenid et al., Proc.

vt Moo 0y A58 B a6y Bl Bt ) doimtiahe | 789 Zio87): Bt et ol 1. Biol,

t
Chen{fxm 1“@7 Cﬁé&?(lb@ 4*\&1&% g@illg%g%lm(l gggwﬁ?n%?.%ﬁk‘%’m et al, Cell,

72: 8478856((&1993)&%111‘[@6 et e]s bhhs@§5ﬁ18618ét(é%92)yWQJ@W0W Hfuisliegl January 16,

o7 BN Rd a NRLSRLL Y 1o BE M b LA Bt a0 10

cmcﬂépsﬁiaﬁéetbdlnél&loche%fﬂdz"mM@-ﬂam g@@ﬂ%@h@@eml 1. Exp Med., 188:1185-
activity throu gh, cel | surface "death recept or s"

11904¢993)a %%%e@lbhéhedeh&)yr%eé998aaWQ9§f4675blpﬂlbhf’rhédc,(%qt‘Pber 22, 1998;
oSSR Yoy BBRILEH] 5. Pl PSS A o 58 g st s, 1.

Leukddyte IBioEPia3E68HU @%ﬁﬁﬂbhfnehdéen&tl fal. ed tmqﬂamsdar £89:1747-1756" (1999);
TNFRI , TNFR2, TA X- 40, CD30, CD4
Mukhaepehyar gial(, & Biel. ﬁé\ﬁ@p ﬂ%@j 1@%78a§9,&bé1999}9r CD95), DR4

( %ilgctlogfo?rvraﬁl%ﬁl fel]%%‘ E‘%%‘Iﬁ %ﬁ%&% c}é téﬂé:giglr“lgl?gg&el?f @ig&l&ls is typically

FIEL

| i11it1a’(eﬂ]’B§5)thelﬂ91NKingnd sﬁﬁcﬂﬁc&e@l&b@tma&f Bomedut aotaal, DRE family ligands bind to,

and ilT aqélg %Qacthé‘m{ g@f Icslll] auréc;l %\é{i?f%évqiéré” to activate caspases, or

enzyrﬁ@.ftha-&%gy %&Qﬁl (iégge%}hz %rcq)a'i)ﬁgt%ﬁ§§éﬂ1 afgsta%én ec‘t:gtHCell @le 446 (1997).

Included7 Bois he( h@BibErsVel thecFINF @ytephar rep@Eaily idsatified to date are TNFRI,
Academ ¢ Press, 2000, pages 377-411; Locksley et al.
Cell, 104:487-501 (2001); G ass and Dower, Bl ood,
85:3378-3404 (1995); Hohman et al., J. Biol. diem,
264: 14927- 14934 (1989); Brockhaus et al., Proc. Natl.
Acad. ScL 87:3127-3131 (1990); EP 417,563, published
l\/arch 20 1991 Loetscher et al., Cell, 61:351 (1990);
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ScL, 88:2830-2834 (1991); Goodwin et al., MIl. Cell.
Biol.. 11:3020-3026 (1991); Stanenkovic et al., EMBO
W@ 20068830403- 1410 (1989); Mallett et al., ENMBO BCT/US2006/003577

9:1063- 1068 (1990); Anderson et al., Nature .
390: 175-179 (1997); Chichepordiche et al., J. Biol.
Chem , 272:32401-32410 (1997); Pan et al., Science.

TNF[%Z 6%4%?— d’%ﬂs{ (é19§7)®XPzﬂﬁ (31530a|CD OSH\%MeFaggTso&%\'ﬁen%ﬁ&o as Apo-1 or

Sher’i dan ‘et al Sci ence, 277: 818 1997
CD9DeHRHA (Hspustrieddo anTRAIFRIEBDRS (. referre@ e as ABB2 or IR@JL-RZ) DcR1,

pech 530 R, Sk i 003 10Fee o) s s,

AshkBREENUtHe Rbvidhs, f’nmm\g 402);A8 ditken 6 LandOBLER Js:“u@lzalzm 1305-1308
1997); vonBul ow et al ci ence. 278:138-141 $199

(1998b dehshaire DI Gt ini Celh ol HRHBAS @08V Goltitin, Cur, Biol.

775 G e bt ABBB 5L A1) L 99109 Lockiy

al,, CeBOi G148 7-501 (2eop)§ Beuss MADvastnBlood] 85:a578/3402 @OPE)p Ewhman et al., J.

proteins |ack atr ansmen‘gligane and_intracel | ul ar, . )
Biol. dgheatn 264r S0 1800 PTas KA i 2 PigfniNat Agagpsol., 87:3127-3131
(199%%? %‘1’(‘%6? );{q tﬁg@%g@f@@"@% 6'1966?3&&"%!%?2_?_@_?{%}1;3%‘1 Y1890); Schall et al.,

(T.

donai f'rom
Cell, t6ﬂ]66lt\lf(ﬂ29903,r &mmmset al'l,'f&m ce) 24d: 10896023 01900); &@Wﬁq:)gt 4, Popc. Natl. Acad.

Sci., %Rg\%ﬁ\&/as adlrg St @p%ﬁ%ﬁmgg ?(?Z\wal’,(g@ r@g% étamenkovm et
al., w t28¥1140§ 11%(8;@%3)6 (M&?e’ét) et af" EAVBEEY. ;2 611063J-10& 91'990) Anderson et al.,

Natw@73XBU7581 704$9981 Gmchepom@ 212@ i@mb@@m&@ 3249198241&{1997) Pan et

. SR PR U SRS g gy Bn . S

277:419.2pP e PIg7GED dodi- BspdStiletaN] n@xgquedl mnsﬁymeo 1997); Marsters et al., Cur.
transﬁerrg?anegﬁ FCI))t ei n. FO ul( )

Biol. ,nbilQQ3a10%oﬂl%7)eT$lt§iamt @k B_BB_péﬁ‘ifﬂ)%?JM?d@”?hr%Wm et al,, Proc. Natl.

ses SRR LECNORE: Gkl B 8B i sty

( 19184t) of. theey SNEI deetaplaiilysheadbeas shiresthé uiglieal fstmuomreodf cell surface
Apo2L/ TRAIL reveal a honotrinmeric structure, sim M\ 1h
recepidye msiding tisseliarTRIDSEIEbERR QR rairacelyanfegions.nghile others are found

natur&lr)b/g%) m’r]%brq]? ?fot@ﬁsllag@%f g grfﬁﬁ'li%nélgénes% é}ka‘%?éls%%gagmgtg‘ 21“ & extracellular
portld‘sbdfuylﬁceﬂiﬂﬂ\IRRsunaiauBIaabpmyve finih048id(st@eDys patkenmod multipte cysteme-nch

ochem.s 33-644 (2000)). Apo2L/ TRAI L,
domaﬁnﬁ p@sbts gri”rf\%?‘g}ﬁ >HERBESs however, was found to
hapie, 1BaHd b éi‘?eéistb 4! RQHIZ?J or TR TERag 1&'6&1@@@1 séafe gears ago as a member of

cystelne resi t position 230 of each subunit in

the TiNFefaholyosfi ¢ytakinest (Sge,t her Witeyraiahalremanizy, 36 Bt @¥3 (18A%); Pitti et al., .

oty 2 SR B R O A g 5763225 b

June 9“@9% RooaRht €284b36 isduedBeptomteh@M00137 STH20fB e &the sequence
(2000)). It has been reported in the literature t

humaApégmz m ]mm)eptl@g/ls 4 28 jaminoacidiengel wedl @aﬁsmembrane protein. Some

cells Eﬁgﬁf?@f’%ﬁ? g ngb?eﬁl ﬂ{bﬁ]eq fogxgltegi} W?yp%h%ﬁegzﬁg?ﬁ %ﬂhyﬂ'}hc cleavage of the
polypephide®! extra&@lkﬂa&l%gﬁﬂo@diﬂa%%t alphns@rliet Ball., , 137:221-229 (1997)).
tokine, 11:664-672 (1999); Giffith et al J. Exp. .
Cryst apmcsgu@s&@f sphble 190§ Apes{ ERAIL zgveal ajhorpgifmeyjg giructure similar
o AR5 HA D PR AL Y b7 059
Cha atat.j Biniudity, GMGM&: €1999); MorelkoBapaya e‘ohlq INatire Sgructural Biology, 6:1048

oo BB seminsna s HELRPI Wil e e

nyel orra (see e.g., Wley et al., supra Pitti et al.
supra; US Patent 6, 030, 945 i ssued February 29, 2000;
US Patent 6,746,668 issued June 8, 2004; Rieger et
al ., FEBS Letters, 427:124-128 (1998); Ashkenazi et
al., J. di n. Invest 104: 155 162 (1999); V\al czak et
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conmbi nation with chenotherapy or radiation therapy,
can exert substantial anti-tunor effects (see, e.g.,

wQo\stvkesmzi et al ., supra; Wal zcak et al., suprBCT/US2006/003577
Giniak et al., Cancer Res., 59:6153-6158 (1999); ‘
Chi nnai yan et al., supra; Roth et al., Biochem

Bi ophys. Res. Comm, 265:1999 (1999); PCT Application

famﬂSJSh&ﬁ‘békE%Rfevé?C%aé\ﬂ&iﬂdC@t hHR 4Johidhé 286801 fdafure QRttha@Sthree cysteine
many . types of cancer cells, nost normal human cell

reSIdW p(éfsp%ﬁ@@a?ﬂot(& opeh pUbENS i the homaipiopy) degethar saeidinatsma pipc atom, and

that rzm;@n@gg qg@@@gb&t &gfﬂ{fm&) ga/gﬂ;e}g;ﬁ&f 5(6'1&&1& %ﬁggz tefihowitz et al,,

suprag demé:ea:ﬂ al. flaBid. Qigdny JR7S5t2088120637g@ece0)kol ubl e for m of

L/ TRAIL in cd.aot0|3|n it 0|nnrmal
Aﬁ&ﬁ%st@&nﬁ ligcge lﬁégﬂ aé(Sa rolfoindmmune system

mOdlﬂAtltoﬂr%ie%eHgl% Ng%%nélgﬁ%glgéa 2008§1%Q It .S?(Ea [ evédéyaﬁg{’ thomas etal,

Immuget.; 3612195629001 (H998); zqdman/ E Cypﬂcamdaﬂﬁmz magew,aeylfﬁth et al, J.

B M, BT QBT S Brio Ak, M 10T YRl B,

f ondIR RIS of APod NVERATE %ﬁ?&ﬁs@'ﬁeeﬁmﬁ tQinddcd %Q)ptosm in a variety of
mol ecul e, zinc content, and % tri ner content

cance[ g@;kl% ﬁ@éucbmg edlon, Ingeg, dpr@sm/pgpstatq; é)iqdégr kmln@heovadan emd brain tumors, as

wel Bt kR ol Bl R gmb Rty vy TSl o 1. supre

US Pﬁtemtrﬁ;bmélbllm«e@Feﬁr&ﬁ'?Qﬁlooe UKfHaene 6.746,66 S BERIITuné\8, 2004; Rieger et
he receptors which bind 02L/ TRAI L

|
al,, FEBﬁt Ia‘FtF?r% Wrik%ﬂ@ﬁaﬂw Dy dsproaeri & dedt Klimodment. Wil S5-162 (1999);
Wl SH of RGN Z8. R0, OUBE KA 8 S AR, 9730741 1599

Mizui3ai et iat,eCI2Y €ahdel RE3.35:06@0TH 12 (3829)pGsitt WRREBRAS5%H1817-1824 (1999); Yu

et oL Yt s R 5458 (AT et e - BrocoBbt, A, Sots 97:1754-1759

48 )
(R, S st SO BB B S NS, v o

comb2@i®) withArchemethespy lor radiipn cblner:ﬁpyg capeit Sili&adtial has-tieeneffects (see,

6., 4s§1fgerre al. udth; c%]lst qas a' ﬁcﬁ;&ﬁﬁern elfsv 9y6153 -6158 (1999);

Chinn3AA8Qt &3, shAFRoth! Bl QKZBleéhelﬁl LE&E vs{ &8: CBfh., 265 1999 (1999); PCT
Sheridan et al., Science, 277:818-821 (1997),” Pan et

Appligation 355/00/6 55122 PC T Applispgon TITY 236000 8 115 1a@sishitbiriasi éxbes of cancer

e U 5 AT B, S e v o
recom‘ﬁﬁiaﬁtZﬁkm@bf Apo2L/ENBA JAshkeddyi o8RG sB58y Wal R8I bt alV\Quslﬁ‘h) Jo et al. has

al . Nature Genetics . 17:141-143°(1997); WD98/35
reportpd, Biat $odyhagtiginertaggsd solyble fopparfAmR/ gilagedornoplnsis in vitro in

T S e e

see alpobNagited Nagie Uded,, 55025099 920009.9/ k1i&9Beljzvbd Itﬁzi’[edertam recombinant
M}Lll 1999; US 2002/0072091 publ.ished August
Apo2 PECEAGRIONG Hg S8 PuisTs pebrocksaipal gyroperticsgog bl@sglcal activities

e
mOICCLﬂ@l ‘;ZIDB coaRoi; andl% 2002¢ Odlﬁéml(Seqa Uawiredvedet @it Nmﬁrre Med., Letter to the

maiorg 3y 30 APOE R LSRR S0 AP B 3998085

7TR200% U§en6f B P1iAd BB U
6, 22 358 | ssued Novenber 4, 2%%%“‘;:&%@‘“4{%&@%%%&53“”0 of the

receptgugrighigh bBIdOAPoﬂLTRéHDmntaIDRBﬁuEtmmhm}thﬂastmc death aomain. One such

recept{))x{#a? %8%}/ %?16 eﬁ?o agz gﬁgp 3%1%%% N Igc:lty%é j?ﬁrogml-lgb@%et al., Science,

capabl e of S|gnallng apopt osi s upon |igand binding (or
upon bi nding a nol ecul e, such as an agoni st anti body,
which mimcs the activity of the ligand). The crystal
structure of the conplex formed between Apo- 2L/ TRAIX
and DR5 is described in Fwnnmntz et aI Nblecular

A AN ™~ a S OA NN NN\ _l 1. . "~ A
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[munity , 12:599-609 (2000); Bodner et al. Nature
Cell Biol. . 2:241-243 (2000)]. hi particular, DR5
WG e@nag®7apopt osi s through the "cell - extri nsi cPCT/US2006/003577
pat hway, which is independent of the p53 tunor
suppressor gene (Ashkenazi angl Dixit, Science
281: 1305-8 (1998); Ashkenazi, Nat Rev Cancer 2:420-30
276: (1210113)()199750 kde\addol WID9Bf32856 §u1ﬂ1%héu/\My BOVIQ%GW(D@@%M ublished July

tion of a death-inducing signalin conpl ex (DI SO
25, 1585, QTS et ahed discerbe o200 G103 ddAktsuelbAaEsst 13, 2002 US

L

supnétherSpuch akceptor dbs A@UZIL/ERA&)dﬂEIbem reﬂerrethdeiiSiDRS (1t has also been
Subsequent(léé?FADD recrujts the apoptosis-initiatin

alteﬂ&%l&%lxagfsge 54808; ARALER gl &i0a L rngp-6%h 8, TRICK?2 or
KILIZE) V&t gn sm! Ay G RERY | F77t 8%%3@%%?%3@] 4 £ O0RARE 277:815-818

10 “un processi ng, rel easi active
(1993&%5 1598 lpnblnshed Moverhber 10y1998; éi‘é@?S/lé\l’ﬁQBqaubhshed September 24, 1998,;

screa&he%gsﬁnb' Sr@_rc‘gggﬁdggé’ $193éf- W %gcq?zga@f@gj UEs R%.-5387 (1997); W

et al. aNtamy@Geﬁam@fwtm Bff @YD WasHeasRs. pubhited &?gu%bfz(mb% EP870,827
t he apopr ot1 X cel | program (Thornberry and Lazebni'k

publistedi @etoleer 213 1998 M@%M@é@ publishesb OctoRal 22,hk098H3Ep99/02653 published

5878, PR30, AT 50508 8 BB/ o Qo e 1

1999] TSI mmmoszoglapm%hédmagﬁst aBs2002e IS 200503350 Peblished December 7,
(al so referred to as TRID, LIT or

2001"(|'ﬁﬁ| 9,3 ]@6%[ 1pglﬁd dlecamber G208kcES 200H0610p24 pgb(@lgg August 2, 2001; US

ous BBl B0, 1 R4Sl B LT, 2, v

ZOOZ/SOMSEJthﬂied April 2|5332 ;1es 6,648,36&&51&2@53%18% 2OQ2)US 6,569,642 issued
t t

vty B RO g i i, s o O . b b 4 2003 15

6 743%6&%%@5)16(1 %21 (2%/50 156 bR #y%qu&%% g gﬁ?i%eg 7c)y;stelgg-ﬁ10h domains

Marsters et "al Curr.
in 1tse¢xhabellulal¥&aﬁldmamé assmglﬂﬁg&toﬂlﬁsmﬁ qeb@08ymaibegidi beEsgpablei of signaling

woniGhi S Bk 66 e ol e T Sl Sy, i
mimid the ety 8F @RS Hﬁahd}jo T‘Pl@tcr)ﬁs'tﬂ @ﬁ'llctﬁféoﬁt 881 Rmpié foRinBd between Apo-
ant i bodi es whi bi nd to the DR4 and/ or DR5recetors

2L/T1héﬂean§1elaR5 nsectf@mt@d i Hymlowite et aly, Maleaular CisHl, 45%63+HT Je(1999)

navRd e Ringf bR IR LT ORs B ket SPtphSaainily by recruting
and aféﬁ{ﬁfﬁﬂgl £he losisaim@iafes chdpheds, |tﬂrou§g£1he MR 8.8ntaining adaptor

publ i shed y 29, 1999; V\D 00/ 733 publ i shed July
molecye Tefiptyd): o WOFAD) TybBw [ Kiehkelohak Imupimnity, 12610623 (2080)s Sprick et al.,

I 519 82 0D Bl oy Nl LTS 22415243 2000). In partita

DRS $ipmal$agdoptosis khfdu s tht- ‘%aﬁ&mﬁﬁ@ﬂﬁa‘thﬁ/@ QMBI ﬁ}iﬂépendent of the p53 tumor
publ i shed Decenbper 2002; WO 03/ 042367 ubI I shed

supprgszor gng3(Ashigsnggy @‘318@@% m%@dlw §1998 shlwm I\'\I/?cyReV Cancer
O CROEE S ity A0 SRR B e s

compk8/(P1S0O3at ﬂhd)hqtsfhiedl rmmeri‘b eytoﬁlasm@%athc&omﬂaﬁn t Elrm tha Iadaptor molecule

FAD[‘,{QF):SIF to %& thro?grg 25 6(%@61:3[ 99@@ p}é%gcg{pﬁgﬁ?sgﬁkel eb gl supra, Sprick et
al., m@% | BabYer te@ aDR% Q@R@dbséﬁ(ﬁeﬁﬁl AT Ry @1% ?§ptbﬁ§ initiating proteases

wth of Pati ent Derived Gastrointesti nal unor s
caspage-dardl ¢aspssei 10, miediating thbis wetivation byl indutest praxinutyalCaspase-9 and caspase-

10 un B8 Srof ksl N8B bl P e b arc iz it Hintaem, where they
.publ i shed May 8, 2003; WD03/037913 publlshed May 8,
2003. hi addition, certain antibodies having
cross-reactivity to both DR4 and DR5 receptors have
been described (see, e.g., US patent 6,252,050 issued
June 26, 2001). SUNNARY CF THE INVENTICN The invention
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hi one aspect, the invention concerns an anti-DR5
anti body conprising at |east one nutation in the heavy
wW@eabo8397i ght chain of full-length anti body 16B2T/(SH/003577
ID NOS: 11 and 13, respectively), or a fragnent
thereof, wherein the antibodys or antibody fragnent,
shows at |east the sane affinity for DR5, and/or
asserSIBI Pidt Qe dRRBE afRsSANBPLO |cQPasAd 288 tdayasd7aNdlc@bage results in
potency as antibody "1 6E2 In a particul ar enbodi nent,
activetien efhthie rdfpgton caspaseshblichfasy rash theappapraidneell program (Thornberry and

t.ia epitope as full-length
Laz E’Hf( %?ékgﬁégaﬁgﬂﬁer enbodi ment, the anti-DR5
anAF@ZIdTRM!L tha® ¥€dnbiehortddgid edlsoabihdl mhdsy réceptoBREefdrhedrto as DcR1, DcR2
full-1ength anti body 16E2 and/ or shows i ncreased

and QPG Bhick eha\@slutv.ftngﬂtlaﬁ @5 Gribrioss sabedhpy radycare phsipgading (see., e.g.

DCRé n(g%g'rh%ﬁtg&‘%% Ee b ?;ggg 21;%%“%% @iagﬁ%%hgﬁ ence, 276:111-113 (1997);

SherfdamgtmlntSmanﬁe 218 aamge r(l9970anFar¢nme$hahv htBlble &htmt, 1952:25417-25420

oo g o s Tt 5 S e mS g% ST . M,

186:11%5 aﬂ% gmﬁa@ 'M&%kol%%a desic i Rgduddl, Y6)-9% éé&s%%dkz (also called

one enb thé anti -DR5 anti body conpri ses

L]

\TRUhMy)réFRiABJ-RH) §Mersteina ieh ahaQumgBial., [7eH98- 1606 (1997) Pan et al., FEBS

il (RBel e Eopu 8- Imppiho 2k s AL pp B [simonet o
al. sﬁﬂ_?@] bR R4 REDRS, . QRPDER B AnPDER DfccHMbR dohobdi kil Spoptosis.
in the framework of the 16E2 anti bodéﬁheavy chain

vardin entihodies which bipéto thed?l pudipBBS reerplors have been reported in the

litera % eg?r ?]‘3-%}’(&) mgﬁtg-bl%? %}lﬁ%l @1%% csli?%c{tcidng H?b&l@éée@{t&roaﬁd having agonistic or

apopﬁh@‘éctE)Rmﬁs ceﬁ;ﬁhﬂ rﬁé;ﬁﬁl@larhd:ella aféldésbﬂbedelﬁbsgl I’WOI 99/37684 published July

ti- ant i

29, 159%: 3V pd]%73@%pulqhsh¢q_.’fulgié\200ﬁ;1‘éf@ O%ﬂ@@l@g@shpqlﬁélgust 14, 2003. See,
t IIB&]H nt

also, f:eof“li‘n‘pbﬂ{;ﬁe{fs1 eg%[ 5 hltid &8%2??70%&?5; % heavy %g]i Er:1t al., . lmmunol,

166: 489E@898)P6E’:®01),1W(b021097®33| putdishedaDedcnty 2] aezzz, WO 83/042367 published

May g7, SORe B Go? puthtd MeSc. dooSERE R R s pished May s, 2005

Certa‘ﬁ%ﬁﬁtrﬁ% Eﬁt%diég ena% qu%n&eﬁt AR, «8A, Cﬁv’b’@ 9851793 published
N53Q N53Y, and (109, |

Novmlhen@ é@%j,@nfﬁlﬂer@t el oi_Lthgn G2 : 25917-2&6)5 @999)a@¢m]mwa et al., Nature

N T T X T —

Growth GSAIPRti EDBHV IO GishrSin®eHee MEEnétE SR Bn NSUTI ImicRP, Abstract, 2d
fragment thereof. In yet another enbodi nent,

t he
Interratiphal DRBngaess| dbdfonssiepali datibadiesein Grnepns, ahug n%9 -Sept. 1, 2002, Banif,

Albeg ,ic)%‘flt S'w,d Wﬁa%@@ {W@'@%@?%ﬁ@%}d\}%&@é@ﬁxﬁy 8,2003. In

additiya3 ¥ertdinl @Atbodies) hdedip crobbedtivity 08 Yootl \DR4 WBdHIDRND&¥ptors have been
L102Y; (Vltllé G33A, N53 L102Y; ﬁgw | |3 G33A, N53Y,
s

described fspeyq.8.) US atant GBS Olisedunard, 4001)- 7284, N53Y,
L102Y in the ami no acid sequence of SEQ ID NGO 11, or
a fragnment thereof. In a further enbodi nent, the
anti-DR5 anti body conprises at | east one nutation in
the light chain (SEQ TD NO 13) of the full-length
16E2 anti body, or a fragnent thereof. In a particular
enbodi nent, the light chain is a |l anbda chain. In
anot her particul ar enbodi nent, the I[ight chain
mutation is in COR LI . hi a further enbodi nent, the
light chain nmutation is selected fromthe group
consi sting of QR4A, Q4S, &X5A, D26E, S27A, L28A,
R29A, S30A, Y31A, Y31K, Y32H, A33G S34A, and S34Y in
the am no acid sequence of SEQ IDNO 13. In a still
further enbodiment, the light chain nutation is
sel ected fromthe group consisting of (i) Q4S, D26E,
Y31K 834Y and (||) DQ6E Y31K in the am no acid

o - Y P~ T~
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13. In a different enbodi nent, the I[ight chain
mutation is in CDR L2. Thus, for exanple, the nutation
W@ a0v608393el ect ed from the group consisting of EBDBS2006/003577

Gb0K, Gb0S, K51D, N52A, N52S, N52L, N52Q N53A, N53E,
N53Q N53S, P55A, and S56A imgthe ami no acid sequence
of SEQ ID NGO 13. In another enbodinent, the antibody

UMVBYR OO0 @R IRV mut ati ons sel ected fromthe group

S consi SII%SHEOT (1 TI?SE;\IUK K52S, N53E; (ii) GbOS, K51D,
NSH@ in5@Bn pfavides RBpSntiiediEs which agg Gapa p@quqgf’g:glly bding to human

s o R AR Bl TER AR B DR B s

in paﬁw‘ﬁta&' dpobtékishaid @ndedi wEeftl in tHeeraihéd adWatonpdiseess @id pathological
| east” one nutation selected fromthe group consisting

condlafans Ng@dmg\@g@ronmmm lefed dogpages. N9SaA, N95aT, N95aQ

H%?x %}L%ép \ﬁe m\@eﬁe % % %Z%En ﬁﬁﬁ)&%b&i}r comr%lsmg at least one mutation

in théelﬁeaeif andicat 11@11180}&131 of t fatl-lérgthn antibodyr 062 (SEE IDi N@Sof 11 and 13,
i) N8OL, R91A, N95aT, H95bY: and 5
o i, JEoAT MR 00, (11) ST JESPLIE ittt

sameeeﬂjﬁ?l?y 'fﬁ";bRSt BEd/8P kbR taféﬁétblﬁ?%aﬁlg rﬂ%l‘ogﬁﬁ &8y Rf/or potency as

I'n hutations se ECtEd romthe

antlbmt}nlsﬁEélt iIng pafticliay er@dtﬁ;neﬁﬁﬂm ant&tip, or Bty ﬂalgm)en‘Qzﬁ]S)md essentially

to mégﬁ%}oep(%gg ag galk}@%ﬁ @36?82 ﬁ@)an@er %11@9 Itntht ha%u—DRS antibody

will @ﬂgﬂ)ﬁ IenRl | AHE8MRe WSatlfaﬁt fullflek R VantiBEBI NERYt Ak I0RNhows increased
sel ected fromthe group consisting of (ii) M4L, N53

biologit@2a¢fivity al)d/mmgl;easqgamtengy @Qsﬂ:ive(ﬁq foll-laggnantit®dr), 16E2. % yet another

embol(?iwe)‘n¥l\;g§ -H%@nhhoﬁs\( d(Latll 3 ycégaﬁker’\{%gg 81 hﬂﬁ'%@&@hl?%%n show at least

the s4nyd hﬂﬁh@% DR 2Yd/ ot SxBb¥t atdeddt ﬂk&hm@%ﬁ)‘}oglw 3Qivityl&A¥ripdtency as the

the anm no acid sequence of SEQ ID NO 11, and

singlephaimRamtyDRS kb i0Ea desebRI R SUSTOB: ot ed i n

Tabl t . .

2 Sy B LS AR It PR BB chin i o
least NEXQbstitdfiMisted ih by sETpbssdehugisZEQundD-NOor 4 fragment thereof.

@4S, K51A, R91A in the, se uen e.of SEQID NO 13, and

e} anather |e@|ba¢1ﬁ5¢nbé]i‘ﬁaﬁ1i“§9 antiogdy CBWEH‘F‘?S ARG Rore mutations in the

at | east one of

fram{%éé&g?gg@g 18&?@,{1’0@?{% hai 10%53?19%% IDNO 11. In a _

saacyeftl anotireh calibrodivhent t tfe amtt DRBR5ntiotly bm.i;pnsss gefremt‘édrk mutation

select&d% tﬂe c{glg ljl_:gns?s? 212 Iogbfﬁgg?gL %QQ?REBé angl I%IO]SQ 2. 5 2,
6 Iﬁ ﬂlrtger c§nl?odu§en¥ thd aﬁtl-@)I% andibddy fordprises 3l of i fram&wvork mutations

.3, and 9.3. 1n & particular enbodi nent, the anti-DR5
Q6E, aﬁtli[bEitQ/V;El%bIae@KéaS(ﬂr om the group consisting of

Aﬁpmfgﬂtﬁgﬁé ngg}bt%p]&?ﬁ ﬁ th%ﬁﬁ%@%ééaﬁfl cﬁfh o%gﬁs@%&éa%t gne ﬂmﬂtatlon in the

irb(%‘ﬁxz ISNOPRQ fifll-fenigth AEBERD] 6FE230r aeﬁrwgﬁdarﬁ kHeyeof.
Apoma I n[]z&stl I In(gglurt hgt?benbodl

adnlacbﬁgreahémmyemsﬂla Al Hudipody QWS ag\,fﬁzp@rpnwtatmn selected

e e u [ f
rom BB SUEES ST EARAEPTEEN B EMER R s, ma Li02Y,
in thedtiin® 9@1& sfqmleﬁﬁétdf SEQ ENNOul tdr&;feugtﬁentihembf bodi es
formed from anti bod fragments I.Lh other enbodi nen

t He aaﬁtheb@agboéw% @ ABfRY1e 2RHhadK CORPPIBSIY. leagtone 'GF the mutations
oo A5 0N Bl i seysetn oty AU MRS Mk o
alnl yet mmmeramnbwhnmtpme sintifDR & tatitaydy oowiisesi a1 sefarfovutations selected

from (t:I(leel ,cl,froup consisting of (i) N53Q, L102Y; (i) M34L, N53Q, L102Y; (111) N53Y, L102Y;(iv)
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The cancer includes, for exanple, carcinom, |ynphong,
bl ast oma, sarconma and | eukem a. More specific exanples
wo@boosmssoer i ncl ude squanous cell cancer, snal | PCEUE2006/003577

| ung cancer, non-small cell lung cancer (NSCLC),
non- Hodgki n' s | ynphona, bl astpma, gastrointestinal
cancer, renal cancer, ovarian cancer, |iver cancer,

M34E1 Q53¢ fmmmb) G@k@dﬁszQ CBIRAY, (vijwmprwss&brxg@ay (V11) G33A, N53Q,
cancer col on ‘cancer, col orecta cancer, pancreat

LlOZEYaIG‘Oe} G3BAISFAY, L IARY o) dRRAN53QaL1 025 ynd (A AE8A, N53Y L102Y in the

. car i noma ver nce prostate
aming S8 pienin 4 SERCNSEF Tiorp tnlientHERE  nopa i o
C aJhCa! e, enmduimdh@mdl-nms l@nﬁw@arompﬁaést it GeslsBdneghoten in the light
cancer include | ung cancer non-smal | cell

cha1n| @ﬁ@ TIDING; hraf the futdengsh 1652 ?fb@ of & Bagment gwelt can
agﬁln ?égmiaﬁ' BmBSdJ&%LPP-Eq%ﬂ chaPPRGISAbdaChadl MEtastatic

FCi noma cancers are al so

i nmlandmérpﬁinulafrenmodmamezlgﬂltdmhimumunntsnhmmms are
wWithin the scope herein s.are a.nt|b0|es .
e atUEtheihem %@@e@eﬁé@m@h&%mump it jRlent ﬁh e group consisting of
e a
Q24 d&?ﬁ?ﬂ s, 5355%6%3?;@3&'?15 eﬂzs@{:*i@b m‘sgpA Yg%b%nKD%ZH A33G, S34A, and
S34Yf indlgmaenino tabidseqfendehad Hi6d [hdE): 8. may be in a dineric

o AR el 64 8 chih e s AR ERRILS bifgp consising

of (1)@418 DBREE a 110 33U 'S i D26R! €3 { K€ thelathifd a@@bdRBEct FBEQ ID NO:
sequence In another aspect the i nvention concerns a

13. Chl rrerl c m)l ecul e conprising an anti-DR5 anti body or

fused ogous
@%F nﬁ%ﬁ%gﬁﬁﬁm%#Sh?%gn%%?g?ﬁp &%%g am no acid
s enﬂﬁ NSE exidiple, ft@é meKa6P e b&@[ﬁ@feﬂ%ﬂ@ thel dro0p euakioting ¢er5 0A, G50K,
uence, such as an anti-human

G305 Ko A2 V25, NHOL: NIeR: NoARe DSTEr NS3Pe BisaRassA, and SS6A in the
ammg‘g&hg%qq,gg%y TS”Edgﬁbee $3encodi ng the ani-DR5 anti bodi es

or an ment’s ereln, vectors conprising such
nualagotheremtgbdimersohé asibotip atay cathin mnqiﬁ'mslnmglssakebted from the group

consigiig Hgh G0 n%?%fﬁ%@%diuf‘%gaﬁ%% ﬁﬁéﬂéﬁa 058 ) 0. gE: and )

N52(%l1kf5.t3|§efn tﬁ@&lﬁfro%cfd‘%e F]l (g ($:QAprising an
nt’l erei n above

ant 1 body ‘defined, and a
c dnmifarther 'Eh]boélarent dre lighy clizén mufation isec IR Bal | y

C gt g b EispElb gl o SRR RbcnyR el S pelect from e

groulﬁéhﬁlsfstu@gl@f N9 NOBRE, 89D, PRIV, JoB AANOYEA ND5AS PBBHQ, HDSHA, NI5LY,

i nvention concerns a nethod of |ndu0|ng apopt05|s
V96PGM95A19|S’E@ES<H@5|IB\Q mammal i an cancer cells to an

20k RS, ATSF R 0Bl 15 oL Byl e fom e

groupt élﬁlsisﬁ@gabﬂﬁ)'lN89L RSTE,ENO SN PISBY Nancd (1) N9 ST HOBBY tif tlee sequence of
manmal i an subj ect an ‘ef fective amount of an anti - DR5

SEQE}PINQ)day as defi ned above. hi all aspects, the subject
CaR oD iRl #i3lansid9s LG EOUeIEaN B8 @Nant chain mutations
S liste

ancer |n udil ng e cancer ove n an
selectadl diohi dmagroqs pemsﬁstmg fod (i) rY2iS, IGS0KG GISAEY, HEDSAN; i) Qe4% K51A, DO2S,

f t d Lt
S93Y€gﬂ{1rg}usé32 trlﬁeﬁl%‘ors@rll S| n%ﬁamcog a?@r%gﬁgénﬁeﬂigﬂﬁ’% |8'n%3 and may
add1t16ff oed I]Br%@ d ElﬁldfqﬁWQhﬁTtrﬁut%s 3BicbB@ RonPlhd Bup consisting of (ii)

nvent i on. e article of manufacture may
M34If dﬁi&ﬁ@rLl@@ﬁ‘p(ﬂ)sM&ﬁlh,sNﬁ&Y; LU0 (@) G33AgNIHR BHRIY; ORG G33A, N53Y,

Llozg%bgﬁﬂéﬂ ﬁs%,eﬂf’oz?f D MY NS AL RS T eda3a, N53Q, L102Y; (vidi)
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instructions concern the treatnent of cancer. BRIEF
DESCRI PTI ON OF THE DRAW NGS Figure 1 shows the
woembegtdrde sequence of human Apo-2 |igand cDNECT/BEQ0é/d3577

NO 2) and its derived am no acid sequence (SEQ ID
NO 1). The "N' at nucl eotide gosition 447 (in SEQID
NGO 2) is used to indicate that the nucl eoti de base nay

G33RENSBY, 102K ; ‘afdl %@‘ES&SN%QZJQ 021¥oi thé 8miécdctPédqHhce of SEQ ID NO:
sequence of 'a ¢ (SEQ ID'NO 4) for fuII-Iengﬂh hurman

11, amRdptiomeliypa sat ofifiampwerkduutatiand lished toT2hdé 8 sequence (SEQ

NO 3).. [The respectiye n tide and _am no .aci . .

s o R erERRAhEE AUTED P SRy Y tfowine muttions

G33£a05%), 1a02Y ipeeseg@ence 6SHQ ID NAOPI! and B2991€51 BRBA in the sequence
show the 4 11 am no_acid sequence of human DR5

of SFQH2 iy 1 3( sEmpymrdddionpllpeonuise pklsey opg\yEFwekatetiony jyhich may, for

e BIROf e300 1, BB N,

aninnosprcifid cetpdanas, the ahtiHDRS DRbodBE dldotdddiaoth thedrouheonsisting of

Aporiotr s e ilnt-ho- bl B0RE ok Labeoh b 1y 896 IR it 9 132,33
43,§§QM§7§pg3ngﬁhﬁ9tide sequence of single-chain anti-DR5

ant i Body 16EZ (16E2 ScFv) (SEQ ID NO 9). Figure 6 _
s Hovspartieilarentodanénd, thequiePRS anfibedynigseledbdimmeathe igrdDRF onsisting of

ool S AR P s T e [l oo
s h@Wet arfokithd bertibulah@UBodikient 2k aﬁi-misobnﬁssE%qI@ %%lc\%fab Zf) or Apomab 8.3,

full’-1 en%tsh 16E2 anti body heavy chain(S
espediillyuhpongabshdws t he nucl eoti de sequence of full-length

16E2 anti body hea i n.. | . 12) ... Fl.gure .
g R et 8 RS st b AEpROSHand, which may e
selecRAtfidaRehe drowhéonsiRthd of BEQFLE) IMQ)?ZL 3hd FrifgighrntkOdisbeiés, single chain

_the nucl eotide sequence of fu ength 6E2 anti body

antibpdyfneleees, And Detspifigantipadies pryged femgnibedydragmenisw

t ' =0 L 5391 bp)

f of B HEB6RaRhus PP el P o b S bapdiay > o

C OIttezdnfisDR & gl canciod exegnde Have ehtbeamntr anivithodigh as, for example,

t he Iigh% chain of a humani zed anti - CD3 antiﬁody
they APPSRt g pbIYfy to agiivagsQf S e appRIOSIE 71 CHSES (€1992) ) |

: _ : _ . = . _

i T A R L g

s @fuenspecidit gxbhmples df pdREr (B Sun@ous 6311 tancer, small-cell lung cancer,

expressi on of i | obul.i hea hai n DR2 ) )
non- sl el ungeamger (BT Hoda s Pivurhotian Bl pgagyointestinal cancer,
renal (cB®eP @M YarChabd?, Wer darlteFBidN7EH caibt, bladderaahéd Athpatoma, breast cancer,
(Shal'aby et al., supra), the start and stglp codons for

colonnteander,acelorastil ceaneet, | prnbishidc anadcann dadometaal cAfcinoms, 1livary gland

.shows .t he omah 7.3 heayv hai n_nucl eot.i de seguence .
carcf B IS Sy TV CPEE o s e i g TURRE pmoer hepat
carciffhdd, BndhdadAnd abdk cageence (SEQ ID NO 18). Figure 15

shows the Apomab 7.3 |ight chain nucl eotide sequence

( Stagsiquipr NgmpupsoYL FAnger Eclige durgvsancee (Rgoman-small qeflglypg carcinoma —

NSCERR G ISR AREIEE FPSAP: ke MR s
adenczh@inosna. HegutelogdiBalshmosss drbals@inctwde®nt of 16E2 and

omab'.7..3 |i ght chains.
ApCth%eric, huma.mgzed and human antibodies are within the scope herein, as are antibodies

which mediate antibody-dependent cellular cytotoxicity (ADCC).

In a preferred embodiment, the anti-DR5 antibody comprises Apomab 7.3, or Apomab 8.3,
or a fragment thereof.
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Figure 19 is a honol ogy nodel for anti-DR5 antibody

heavy chain. Figure 20 is a honol ogy nodel for
W@e6A8R51 ant i body |ight chain. Figure 2 1 shor&T/UBm®06/003577

anti cancer activity of a single intraperitoneal (IP)

dose of Apomabs 5.3, 6.3 and 8.3 as conpared to the

full-length 16E2 (Version 1) antibody in the Colo 205

X enROgAbbdiad MYbe i diehdie Ysieh Atin @ ForfitIEBEs-1Me@ for example, with an
_cancer. Figure 22 shows the anticancer activity of a

anti-kirmpayl IgGike rdgise. of Apomabs 5.2, 6.2, 5.3, 7.2 and 7.3

ComRA e, s S BP0 o R e

h uTR Anodifdr GiRp&o Nihie rinvdritighl 'dnésnss H @hBndritemalicile ao@rising an anti-DR5
and

.activity of a single |P dose of Aponmabs 5.2, 7.3
antibgdys o @ﬁ%tmdéoﬁ%@qng deregy, |fuged gt an hatenelogoye pwingnaciq sequence, where the

) tihy ; e
ook ok AL AR LoV ) IO Scence, st
as anaantithuane &G &ctrégiot.y of Apomabs 23.3 and 25. 3 conpar ed
to_Apomab 7.3 in the Col.o 205 xenograft . athymic nud :
motis¥St ARRfRer %P?%qha B GhCReFEe .ls.ogai%ww io 461d fpalectlseencoding the
ani-THY AGBBGRE loﬁ&ﬂtib\ﬁﬂ& YraQhe AP BEREY, Yecdord %Bﬂn}ﬁﬁgnﬁ N Iﬁlc%eic acid molecules,

stable cell line verSus a transient cell |Iine in the
host Collsoc@oBrisiegn sphahucleie agidi molegeles, rrnd smetiodke forofrofiuieg antibodies and

. colon cancer. Figure 26 shows the anticancer activity
antlb8‘?y%f>%1ﬁ%ﬁ??’§l' al one and in conbination with CPT- 11 in
a ThelihPentPNABFRérire ARG aQondpUsifor® ddiEtisind g Hiite DRA antibody as herein

shows the anticancer activity of Apomab 7.3 al one and
above definsnndatdagiermi th CPT- 11 in a LS180 xenograft nodel

IS R T L e
comprisd biXadditional riti-chacéraignt] dhdeorBd AldiKend ghith DR 5G1iBodyCR

SCl D nouse nodel of, non- Hodgki n's | ynphona.  Fjigure 29, .
shiwg THher AspGeh aihe dnversien \wPRSergst a Aiheeh of influgingapogfegis comprising
> . . . tabi o] f1
expolifi ARG ARG AR DR, Aftlol 2 R ik S00BEA
adana Gtll curthberaaspbetg dice irlB@ntsdnovanceine anietleanfoerthe treatment of cancer
activity .of Apomab 7.3 alone and in conbinafi nvviIB .
COMPLISIIg it 9 3 Begmalign gu angg%ﬁeé‘ﬁ"“%%“‘g‘im Gi-DRS antibody as
definB¥O®Re] Ung cancer. Figure 3 1 shows the anticancer
activity of Apomab 7.3 alone and in conbination with
canbadbhspects, thedsubgeeblcan e tzhburkii patiengnaylr it camoetedanolpe any cancer,

.. human | un ncer. Figure 32 shows the dose-response
: molu@lﬂggéeca?cegﬁo]gs?ﬁiﬁﬁ)?.v% in the H2122 xenograft nodel of

humBdh hdtiSoraPASRIt, thé GheRAtSS coiRWs 4l artRlY bE dGBfacture comprising a
activity of Apomabs 23.3 and 25.3 conpared to Aponab

contajmeg ajth coposiising cpn@ingd YoHim faid gertainet Whtaim fhecepnaesition includes an

. . i 34 . he i t .
i (R8Gl) B65 AALARAE TREANL LB R 9 e comoris
instru@tiéhd for Visihg Ghts atPIRISN@itibods in Agaiorh vH0l On20 prefdirednembodiment, the
) cql on carcinoma xenografts in nude mce. Figures 35 :
instrugHensFenegid thetrcatopsBl PG nor growt h and Kapl an- Mei er

plots for Apo2L. O al one, Apomab 7.3 alone, and in
vari ous conbi nati ons, agai nst SKMES-1 human non-smal |
BRIEFEDESCRIXTTONr QF ABFEDRASANGS cel I's in an at hym ¢ nude

moyse xenograft nodel. Figure 37 shows the i.an

¢ dietre d @Ew?ﬁ%smclﬁaﬁeaﬁw%% P Iyjean mzk,gerzfgl%“% (§FQ ID NO:2) and
its derived amino acid sequence (SEQ ID NO:1). The “N” at nucleotide position 447 (in SEQ ID
NO:2) is used to indicate that the nucleotide base may be a “T” or “G”.
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Apomab 7.3 al one, and in various conbinations, in the
human Col o 205 col on carci noma xenograft nodel

wOBDAERN DESCRI PTI ON OF THE PREFERRED EMBODI MENXIV8S1006/003577
Definitions The ternms "Apo-2 |igand", "Apo-2L",
"Apo2L", Apo-2 ligand/ TRAIL" amd "TRAIL" are used
herein interchangeably to refer to a pol ypeptide -

_SeFirbj@x'@& A Ghow B4 HERSOtRIBIsBRucAEd Bf & @DINIVESEQ Ith RBL4) for full-length
inclusive, 95-281, inclusive, residues 92-281, _
humgm BRésregeptor and digedserived 2guino japid| segpense (SEQ delO:3). The respective

- \Vj - , .

mciéSHa i iR Y31 SoudePR R Gl BRE: b B2 S seported in Pan et .
SciericB (76111 €1997). t he ami no aci d sequence shown in Figure

1 (SEQID NO 1), as well as biologically active

{ Eighvohd 8-3(GuIoNt H il AR FGGILe chfiaigh DRS feceptor (SEQ ID NO:5)
' Is i | ' h b
o O T R o 10 R g SRl ofla Reence (SEQ
ID NOe§).dues 114-281 of Figure 1 (SEQ ID NO 1).

retteeads s B YR il sebeicer TRhIES (GEQENP:T and the
encodie hhcledtliR sORRNEL- (SFD YDARDIsYeR MRYpUBEsIRAGRAFE %/3@8% on August 20,

native nucl eoti de sequence Shown in Figure 1 (SEQ I
1998NO. 2). Optionally, the codon that encodes residue

Proll9 (Fi 1. SEQ. 1D NQ 2) be, ".CCT:. " '
oAl PP g iR, eeheR ol PR Sai IO 5 gy, 1652 (16E2
scFVASEQ/® Hodohave at | east about 80% amino acid sequence

identity, or at |east about QOwbspgéencp identity, or
atFipag st slomo, the @mino aokl sg@uzncepf shaincmticDRE eptibedy 16E2 (16E2

0 . A

e S XS, e AU EABNSAE BB et bRy e shown

Wiglte Jtshowadie afigo adidistquened ofvfalldengio 16€ agibade heavy chain(SEQ ID

substituted by another am no acid such as an al ani ne
'NO‘}ﬁsidue. The definition al so enconpasses a native

S - .

- L0001 ALAORE LSRLEL ST ARAN SRR EAH0RN chum SEQ.ID
NO: ¥t hods. The Apo-2 ligand of the inventionincludes the

pal.ypeptides referred to as =2 i r | L. .
C e BT hacamnd S6dsomibes Shad-ionehapn? barbiygisnt chain (SEQ D
NO: 97/ 25428 published July 17, 1997, W09/ 36535
publi shed July 22, 1999, WD 01/00832 published January
4 Figoe 10 siewe fieonsBotidd biqubieg ofdbil-lcagth 652 a0dedy Vight chain (SEQ ID
NO: : / 75191 published Decenber 14, 2000, and U. S. Patent
"No. 6,030,945 issued February 29, 2000. The terns are
USBglrtP 118088 FOSRY Sel s6qhdhct OF Bas@id pIDR1ABBEOZD NGRNG, 5391 bp) for
whi ch i ncl ude nononer, 3[ner, trimer, hexaner or )
exprepgigfh of ymugegiebulinolighi ¢rinshepPBil yqeasinsdeequagces encoding an irrelevant
. e Eale] ' S/ . hNpt )
antibQ7 S 0o 83 Aufid HESCON ARSH A5 R ol i, Mea. 175217
225 (1992 pFRe $tarthad dop coddmssor \slm'eltr hxfgiimﬁd:dtgd intbaldethdaindedined e.
i ncl udes tors

- Sgrslp A8 I eseaenooRp s PLISOLRBIN: 16) for expression

o infFbYRNSIS0NG R EORHE R4S ERRNES AR AE ot PRIy, e
heavyN®Bin ¢ adruthafijzed aetE-EEX amibbdy (SRalabeet al supha)y thedttesttaridistap codons for
t he. TINF recg&gor fqg;f nmenber referred to as, "DR4"

which gsg fpdigatedmn boldapd pe ©111-113 (1997); see al so
S 28 FRoviRURE Ag&ﬁ% Jy |1M%%%hai%%81eo%m R0ehe68EQ ID NO: 17).
publi shed July 29, 1999; 00/ 73349 publ'i shed
Ddttgant &4 smwsz%;@Apoml@ B3 483 yIch7in e acidsrpusnce(SEQIDATO: 18).

St SR B SE iy R B Refy 1

277:818-821 (1997) and Pan et al., Science,
277:815-818 (1997) descri bed another receptor for
‘Apo2L/ TRAJJL (see al so, WD8/51793 publ i shed Novenber
19, 1998; WDO8/41629 published Septenber 24, 1998).
This receptor is referred to as DR5 (the receptor has

Y a S ———n

o o I
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(1997); Walczak et al, EMBO J., 16:5386-5387 (1997);

Wi et al., Nature Genetics, 17:141-143 (1997);
wOBBBN8PIB6 publi shed August 20, 1998; EP870, 8RFT/US2006/003577

publ i shed Oct ober 14, 1998; W8/ 46643 published

Oct ober 22, 1998; W09/ 02653 published January 21,

1999; WDO9/ 09165 published February 25, 1999

WOBRirk 1y 6how s ATRRMAL VB 16dht dHain aiaﬁx%:acié%e gﬁ@ﬁﬁm 20).

publli shed August "13, 2002; US 2002/ 00985 [1sh

Deliigmios 174 and Bohow S aélgamntmfg 6Fg gnrbép@e@leﬁﬁ dyea chains.

28'8%?%@%% Baberase Bt DA AR Rety 5980 160446

uikbinel9ds SaéabREY Ribdel 2002 DS 3RO B4BA8HaubI | shed
Aprll 25, 2002; US 6,569, 642 issued May 27, 2003, US

6, igered7s ¢ Bemelgzy mdeldor anhigdRS ety dy dightbgin. ssyed

P %%ﬁ fﬁowg%g%%ca@ﬁqugﬁ%g%ﬁQ@@e?ﬁmﬁl E 8f’ Rpomabs 5.3,

6.3 aﬁ(ﬂ 8 as sompyaacd doihs tfell-fength BAE2 SMapsion 1naatitoidyon ehe éblo 205 xenograft

aupra). Th erm"%&gl- 2L receptor"” when used
athmépg HiIeH 8 GOE GBEfence receptor and
gﬂ%@@ K& BRLStcahBE S8R/ IS § of BB on%hbs 5 2,6.2,5.3,7.2 and
rec tor expressed I1n a va |et manmal s, |nc udi ng

7.3 cbmpmad; to thpcﬁumlcng’édeéﬁﬂdw ersEon Banebnﬂyga mlmm@bly 26% prereg el athymic nude
S natu in a variety of human tissue
mwﬁ‘f%@ﬁ%@l H‘E’?Cﬁ% “%xpressed by reconbi nant or
YRERRIICsHERs RS SnticBncap Ak VS SPAIHRBREPARRE JF Apomabs 5.2, 7.3 and 8.3
receptor conpri ses a pol ypeg)tl de having the sane am no

compausiddtostbe falhtongths 1632 Afrssion. 1) entéhodyrin deg Coled295 wenograft athymic nude
Thus, nati ve sequence Apo-2L receptor can

mousﬁé’?/oedrf?fehug?ﬁn% Aci¥Eequence of naturally occurring

Adgidk 248E6RE Db ahtfi it AYivVIB BT poniabs D318iaA@2 58 EBMPared to Apomab 7.3
Such native se(%uence Apo- 2L receptor can_be isol ated

in thef G@iﬁﬁﬁ%ﬁ@noeraﬁ bynic padpmedssdaeichof hupanaolongancesy
PR 508 SR NS R SIE B0 2 e vors
a trankienteditliag inthe Gads 205ectnbgaftathytic hmierm@ﬁp hmdeKcEf hymanaolon cancer.
sol.ubl e form &gnt ai ni ng, .for jnstance

exTiZHE @f 1SS @ﬁ%qaﬁce@a%\e%ef)f\pwtﬁ%ﬂpye giigcompgpation with CPT-
11 m\ﬁ{¢?f5t,fefng%£§1ﬁ@degoﬂu%&?&aat ively spliced forns) and

nat ur al curring a i c variants. Receptor
v digea2g slmys fhe ehtichecd: metivitymifsA ppmalié]. eloomandinaombimfion w1th CPT-

tive se 0-2L receptor. Figures 3A-3C
11 m?ﬁ&)ﬁ?ﬁé&ﬁ% ’%ﬂ‘?‘ﬂﬁgéﬁ cg of hulrrgg DR5 as
PURkire r%dsﬂdilvsvﬂe %fl@%@%acﬁl%%\f%ablﬁi” A& RBand\in combination with

transcriptional splice variant of human DR5 is known
RITUMANR dritaximabtin s BB sphograft CRI7ACR S6Hd deayse mepdgh of non-Hodgkin’s
m no aci d sequence of human DR5 as shown in Figures
lympﬁgf\n %C, along with its nucl eoti de sequence (SEQ | D NOS:
7 1apte 3. s}ﬁ)% e aﬁH@an&hﬁﬁ!lvit? OWA a%59§6a1&[!3 AD US Eombination with
20, 71998. "Death receptor an is used herein to
gemcitafing gleraeerH(s}?ﬁ txenagraftb ethymae i moalises myidele afediumen  pancreatic
denal8cept or in the tunor necrosis factor receptor ‘
AdenoEASU ™ i 1y and containing a death donai n capabl e of
SiFgaat i 300stRRRPhe Bnficand&idackivi) oA pdaedi BS daw sk iDBSmbination with

ant | bod¥ and DR4 anti body DR5 receptor antibody”,
carbopatig angh amlde%@rxen%aai@ﬁmgﬂsl of R Hipg cprRcelised in a

at . b o .

Ieagg one v‘}rssnth%;‘%fn gg %@%@g?’ gr‘%ﬁ)brnli %x r3 a%&ﬁ %Jlﬁiaﬁ combination with
carbopfifiand takelriadie HLIMixenadrhfy niodel ddRoman lungedycer.s f used

or linked to a heterol ogous sequence or nol ecul e.

Preferably the heterol ogous sequence allows or assists

the anti body to form hi gher order or oligoneric

conpl exes. Optionally, the DR5 antibody binds to DR5

receptor but does not bind or cross-react with any

addi tional Apo-2L receptor (e.g. DR4, DcR, or DcR2).

Opt i onal I y the antl body IS an agom st of DR5 si gnal i ng

. —r e —— -
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3.3, 4.3, 5.3, 6.3, 7.3, 8.3, and 9.3, preferably
Apomab 7.3. Optionally, the DR5 antibody of the
w0 pwensioon binds to a DRS receptor at a concenPCHUSNG/003577

range of about 0.1 nMto about 20 mM as neasured in a
Bl Acor e bi ndi ng assay. Optiongdly, the DRS anti bodies
of the invention exhibit an Ic 50 val ue of about 0.6
NMrib@rea0iowa Snd M08 SepBAR WA IMFbnBbACD iEtHeI D Genograft model of
assay. "DR4 receptor antibody”, "DR4 antibody", or

hmnﬂkagcﬂmmfantlbody is used in a broad sense to refer

R o Rl PR 253 ST BeBt Apomas

in thd 0610 DB xamigrarpaydélof hikseslcsléon édnoded to a heter ol ogous
sequence or nol ecule. Preferably the heterol ogous

selyguisciH shovsudheomedignitymar gioavthnd JomplanMeies mithfog Hiso2L.0 alone,
Aporﬁg 6‘7r3 gfon% a%gq?g\}a%&ﬁso r@g}ggiﬁﬁtg?nsg& ai %2?8%0%@;%“9% colon carcinoma

xmmgmﬁSBHnﬂaQMcmﬁth any additlonal Apo- 2L receptor (e.qg.

DR5, PcR_, ar onally the _ant
agoess 3 éfané@&hog% ghe%a&l Ty %mw@pﬁl?do%ﬁ&faﬁ% Meipfoblpf for Apo2L.0
alon@'?\ oﬁﬁgw é)'aﬂ)ﬂé 3R & FRbud t&ﬂon@ rﬁPQKwES 2tHu@in non-small cell

about” 0.1 nMto abou as neasured in a
lung &lmuome (]HSGHC)] cellags ay ath@picirmdaibdopse tdneg@Rnedet.i bodi es

of _.t he ventign exhibit an Ic
VB4 eovis s damasirndl eigyeh and akTeseMeff it {5t Apo2L.0 alone,
AporBSSRY alohBanld8h Marl B QBnbinatibrss, HSBE hinfat 061001033@RMt carcinoma xenograft
sense, and i ncl udes any nol ecul e t hat partially or
moddlyl | y enhances, stinulates or activates one or nore
bi ol ogi cal activities of Apo2L/ TRAIL, DR4 or DR5, in
vitro, in situ, or in vivo. Exanples of such
DETAIED PESTURBTIONIGH EHEFREHERREY EMBADIMBAITE t o DR4 or
DR5, 1 nclude apoptosis as well as those further
L r@@@ﬂ&@in the literature. An agoni st may function in
a t n T bn © t RAIL”
na@ie;% 6?011%5?1,' a gﬁo’r 4: ?{“ eﬁfﬁ ,&@tRlA?r%I g{ug E are
used héremcmwmﬁiaﬂgeahB/ torrefieDtoea polgpeptide %quemielv%uth meludés DRMho acid residues
or in vivo as.a res

- 114- 38t1 ua(ﬁp%l Ny %%110 rﬂﬁéﬁl@%”@%&é}le% 28k sbvgu desd ues &1-281 inclusive,

res1dﬁe%qﬁpz.t8‘?rmeﬁlg1'v¥ abdi@iks 898 Ginathsil e, zi‘éb‘f(ﬂiégtw 981, ﬂaﬁswe or residues 1-281,

agoni st may al'so function indiréctly to partially or
inclugivé, Iof tieniamoescids sdqmencatsbown imEiguveat éSEQdDoNOni)r gs well as biologically

ac1:1veS ifr@gplgng,, cie éflé}\éingér%gnq?,e@@?qr sBlFstl 1061a1 n AN '3 élf“? ?':%ove sequences. In
éﬂﬁﬂdﬁkﬁénteftﬁeeﬁél%ep'ﬁﬁé QeieBeVBbEPrided efesmédsgs; m4op Flg@%h (SEQ ID

activation or Si na t ransducti on. is cont enp ated
NO: 19 -h dPpteomalhg dthe s)plmaw@cseqa@lca momphs&scr@sldml ¥e28le opsgsides 91-281 of

riguns & AR NG o e} 2L ARl RS0 e e mucteorice

sequeRB& gt &CFigwtet i (SEQ @Dmxgemo G}{atl&m}yzmel d@d@n fdafeidodes res1due Prol19
This_coul d be acconpl j she or _exanp

(Figupy & SBRPIERIGHY DRM bsr ‘GoR5 er“@.@G &mtlpmzllyh ghecﬁﬁ@n@%gr variants are
blolo%icaﬁfa%tl(zg ﬁl?c?g&)e b léaktga%B?t g@"/o FnlaeacBF%%gl?é'nc n 1%81p§t%ast about 90%

ivé Co e
sequeﬁp@r(ﬁhu@ndr E%SDQSW %, T196, 98846,ror '09%4 segaeaideddeantity with any one of the

domai n" referstoaformof I i gand
abovg gRIBHCSS-, T%ﬁ 'z?%pgn SRCOBHAPSEH Plgbsflwaenaéfvaﬂwaﬁ §§éﬂ872a1|1§5‘nd In which at
!’ I
teast BB O3> AR PR B ahdher Ao 30 URLEas i Hanine residue,
The dofintphsast encdopassas 2 mtide pequbmeakpy-2 ligahd idodaiel fremsan Apo-2 hgand

ot 5 L A b SR TR BB ot e i

conprising a protein such as Apo-2 |ligand or

receptor, or a portion thereof or an anti body mhlch

bi nds such ligand or receptor, fused to a "tag

pol ypepti de". The tag pol ypepti de has enough residues
to prOV|de an epltope agalnst mhlch an antlbody can be

o, S




10

15

20

25

30

generally have at |east six am no acid residues and
usual Iy between about 8 to about 50 am no acid
w0 e®hasse31 (pref erably, between about 10 to aboRtT/BS82006/003577
residues). "lsolated,"” when used to describe the
various proteins disclosed hergin, nmeans protein that
has been identified and separated and/ or recovered

inclullésOthedp &%@ﬁﬁ@smref&fred (73 a@ aA -al 11%(‘1&' SrOTRRNL. - disclosed in W097/01633
Cont am nan r7rponents of its ral_environnment are

publishedcanears 16 EOTMAUDN /2545 Rablishe bt Vorld9% Wp99/36535 published July
2, 1 O Rs R RREP bR 4. SRR 2P vih B kBEig g, 2002, wo

00/73191 pabligaed Detétale d4s2600, biE.S. Patept N6.06 033;1945 issued February 29, 2000.
enbodi nents, the protein will be purijified to a

The terspsy e ussdrte rfef%gﬁneltaliy ébtogmp ofthe |Aé>&s% ligand, whichdredudsrmonomer, dimer,

mmelr\lhte%%n%ﬁ%ﬁgl rS (g%g{eg ?Agrrni‘ '&(;?1% (p%&lp?ptﬁﬁo oo n,lgf %? affnocid residues

refenSDE BAGEApo-dBIsequenes exduts moniering achoeding t(I:Elgdnetll (SEQ ID NO:1), unless

Coonpssi e bl ue or, preferably, silver stain.
Spemﬁ%ﬂ’%f %]F?%Wéﬁen i ncl udes protein in situ wthin
2 : fcc 2] 13 13
o Mg I%ﬁ'fdan J‘é@éé{tocr RIS tl?etre%i@%} eCRMRARE B 9 and “DR5

ural environ not be present.
whosepdlynmiedtlylp ahdpelypeptide serjuaneed amrshbwnmn Eigutes RA-PC €pEQdD NOS 4 and

3 s B P 5 s A P, S BRs ShBE r spr

family d@Bfbéd @sfel&I QbNad IDRAM i (paf @s aF hgcRRdL eMeAe-0f (1997); see also
am no acid residues in a candi date sequence that are

WO9BE3B3G published Hulyh¥, 31499&50\7\&|9&/3r7é§4 @u’elsshﬁﬁ Talye2% ol#94y #40 00/73349
t
pubhﬁhﬁg %eg%naé %gﬁgb%(}J%o E’t‘l?%’giu L1 ed ggt%gstnﬁe 28@% [g%g @ g?%lsgued October

8, 206%; Ah€ US 6,542, 383XsdidUAREELTY, 2067 U Sheeddnte At | Scyencarmnrm; 821 (1997)
conS| derl ng a conservative substitutions as of

and Seifis, ABAITELS (RO7Ysisreribec sl s b ApOSL/TRAIL (see

o, ISR ST A MG A 4,1,

This fenettdreis asferredito akeDRS ritheacaptor dips lad ée@ﬂamsf efered to as Apo-2;

TRAR SRR Frferse oL il Bior G Rk Seitof g o QUL Biol, 7:693-696

(19972%1&39%51 SOABENE %6 ??8@%8@‘{'1@@7{)9@&/11 A1, YR ehetics, 17:141-143

erein, peréént amno acid identity value$ can
(1997(),bNé®%&|598@| published shaugueine6, d@?ﬁgaEP&MZﬁ?oppbhshed October 14, 1998;

wooR AR s S5 RS SRS 55 \gprmomanotss

publishS@ FhAGHTEIS, aI99<9n W@99h@7¢ispﬁeﬂéhe& Oftarc f1nCQ999 US 2002/0072091
Washi ngt on, DC, regi stered under the

pubh@e@%uggqﬁtBR%@?s HSaZQQSr‘O 5011)(11;@11@@8?ecember ALH()@N PIS 6,313,269 issued

DecelRh@% 301 ?J,g%ﬁi}o@i Rk ghﬁlmﬁ@%ﬁsﬂﬁ pliblished July

3, 20%“&?@0@2/@1@4&6 %ﬁbhﬂﬁédt(b‘tﬁo%k |3@\E@OZJW9&Q@(B/@(D‘487S§’ pﬁl@lished April 25,
Percent am no_acid seguence |dent|ty 'S

t he
2002; c,[é? %,gﬁ%é@?dlsﬁ@rld\{ewy,&@% HeS pOAGeH7 §@¢ﬂgﬂdﬁg@6 2000 US 6,642,358 issued
NoveBGOE 9] Y Ao HEPLE O, SIGELEELBEMEIGE S gl Dora,
OPG (/sred: IShbnddneﬁ Sal 1 m_l m%rs'Ehﬂ ,lsepr) and@iinonét & alURPLR.S The term "Apo-
to DNA sequences necessary for the exgr ession .

re
2L refsplog W BBRPSZA OO HICOBDRtH FGIVS SerNeReereptor B Feeplar Apriants. These
s B 20 AL RS . g1
receptopmap) ﬂmalen@oanombeemressechapmms matusally ia arvanietyosfchuman tissue lineages,

or mat B PR Y spAIG ot ot s i it P Spo-2L. rceptor

Nucl ei c aC|d is "operably Iinked" when it is placed
into a functional relationship with another nucleic
aci d sequence. For exanple, DNA for a presequence or
secretory | eader is operably linked to DNA for a
polypeptlde |f |t |s expressed as a preproteln that

o "

.y o o o,
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is positioned so as to facilitate transl ation.

Ceneral ly, "operably |inked" neans that the DNA
wG@ewamessoes bei ng |inked are contiguous, and, iPCT/082006/003577

case of a secretory |eader, contiguous and in reading

phase. However, enhancers do mpt have to be

contiguous. Linking is acconplished by ligation at

compeiRes/epoleRiptideBaving the 8Ams hinf acld segieite 8t bt Apd@TNREeptor derived from
exist, the synthetic oligonucleotide adaptors or
naturg, Jjhg Bae $EQENFHAnedbiligeanias can have BisAsRng @ais) sequence of naturally

<o RSHYE 505 S P, RSB B S e 021

recephe camjoe il e d ﬁminuiahﬂfe pobat( od prylisced bgr)@bdm)bmmitmpnthafc means. The
r_or branched chain.

Xa, and cap have a |inga .
term &%&E F?‘E’Gn‘i?o‘i\%{g% TeqeRioY dﬂ’eﬁ’%ﬁ%lb’ QGAPASSER Ratwgtly gp@ghg truncated or
secref¥d rf&rﬁéYdiftﬁB(ﬂél:ep@&s(le bl ANSIuple! B c G EHIn a#or HsPPe, a8 S&Ha@Bular domain
an al kyl group haV|ng bet ween one an our carbons
sequeToe); Gﬂatulf%lly pérareg y’enant sfoan@ de.g{ adltexdagmely gdpjiced )f;)rms) and naturally

o AP .Y B B 150 e bR o e

nativéSequbfe ﬁff@ﬂD'r@ceptb@' %@&éwyA%@esWﬁ@Wllaﬁﬂno acid sequence of human
pol yet hyl enepol opyl ene gl ycol copolynmers, can be
DR5 @ﬁpp@}s@gd ygVﬁ@ 9%18 7B£@nrﬂJQ]\c¢§g)er a9, i u@alrangmptmnal sphce variant of
olyol s i.nc
9988 L ASISE 8 o5 T BB Rab L4480 Rt s o

humas s assﬁomrm@imw@mtj  loay i) fucROMIS RRUENEIISBS ID NOS: 7 and
). Cor.poration e term"conjugate” is use
8), anﬁé? E&Hlsg 5&9‘5/31588693%%%@& 998efinition to mean
© | .
J lg%%{ﬂﬁg{/e ggtgllftg)%dg‘gg?lg%}gﬁeé% IC}I%?& ggl’?eégﬁﬁg aﬁﬁgécgr% aﬁﬁlbc%dles directed

to a ﬂey&ptordmzﬂnbltmmor ae@dsio m‘az:tOrSrec@acdl duperdahity and abhtam!mg g@nkath domain
skill in the and general ]y i

rdin
capabfRHePBRE PP G BIEH B B DS DB NG antibody,
WepiRisNEcdpRIFRBAEIAY®, 8D shiDady”, Sﬁ%ﬁ%ﬁ.@aﬁtﬂﬁd Is used 13 broad sense
general , |onger probes requiTé& higher tenperatures
to refgxr ‘@p@ﬁlbadlﬁe #hat hind tohat keast voe tferm f @bBBS nem]btcbrommxtracellular domain

e RPN B Y R BT RBE058. B85 or ot
Prefer@m e Mpdrélbyorfit geqaéifceamw@r&smisté the@intRRYY 6 IBAL higher order or
elow their neltin rature The hi gher” t he degree

ohgormrwd@mnl@@s i Qotionally, fe antittedy inslsgo RS rqzmtmdbu;tabbe not bind or

cross-ieggtu é/ dﬁ%}ig)'ngpgr t?ﬁ'frercggtgrf tﬁ% Olégﬁrp %ﬁﬁﬁﬁgﬂ%ﬁ} Optlonally the

antibodg| 1atm/eg<brﬁ:ﬂfp@ﬂ‘ TRY @ipnwkny dctiv@ﬂ?d t Theedeem t FRtIORE tdnBBody” and is
condltlon nore  stringent, e | ower tenperatures
grammpaiical egyivalegys Sa%fdﬁqaﬂlaﬁmowwlp@nwwéﬂﬁﬁc&ba@ itoihe gkamples, including
t of dl e, Au
but nct l?lhﬁ&ire’gbgﬁlte ol olaéﬁ?é}cﬁ%b 1@%{3? a?‘g'%eso Iﬁ? anﬁ %bsﬁ«l:h &L, for example,
Apomlalvﬁt BiszZichtet. Bubl |65hé7rls 8. 1(,99195)2 225812, nggw 6.2,72,82,92, 13,22,

33,4 Gk bt o B 119 S B el AR hose t hat : (1)
eOBh&iéllkloﬂYe 'EIUS ﬁntﬁJoﬁ? gk ﬁv&tﬁggﬁmfsecﬁ%gl?gg g;cgep%)g :1_1% a goncentration

washi ng, for exanple  0.015 M sodi um chl
range ghafiouhDdi nM 4o Gb@ltﬂ%mhﬁa&lm@uwday la BMJ.Cbmt wnding A8AE; Optionally, the

DRS 4bpilC of Yy Hivbibn VaitiEeh o oD v S0 G8 R ot 18 mMt s

measut¥dtii a BIAL6r Bitidify sesyum al bumi n/ 0. 1% Fi col [ /0. 1%
poL%V|nyIpyrrolldone/50nwlsod|un1phosphate buf fer at

4 gogptehantibodyidh/f ‘BBdiagtibasyl’.onri“deti-DRe &TMDQ@SGI igimsed in a broad sense

o rnf b 8095 4 LsEBRL RipcDE TGy o g comsi

phosphate (pH 6.8), O. 19630d|un1pyrophosphate 5 x
Denhardt's sol ution, sonicated sal non sperm DNA (50
ng/m), 0.1% SDS, and 10% dextran sul fate at 420C,
wi th washes at 420C in 0.2 x SSC (sodi um
chlorlde/sodlun10|trate) and 5096fornan1de at 550C,

Y ~ A o

o s R
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washi ng sol ution and hybridi zation conditions (e.qg.,
tenperature, ionic strength and %6DS) | ess stringent
wWa b@b/0830se descri bed above. An exanpl e of nodRCEHUSL096/003577
stringent conditions is overnight incubation at 370C
in a solution conprising: 20%4 ormam de, 5 x SSC (150
mM NaCl, 15 mMtrisodiumcitrate), 50 mM sodi um ,
theredf) 09 phiciially (i DRAGNtib&dyXis Prsddas dinked 804 Ubte@logohd¥equence or molecule.
dextran_ sulfate, and 20 ng/m denatured sheared sal non
Prefezghly ihephwteralegous sedrense wHaws oy assiats fthe taatibodyn to) fermsgigher order or
. . - 50 i)l ed ' Ll : ' .
oligofsri? dBHpleads "Otopatling bind o8} bl b SRR B not bind or
crossfreact Sgidt yny addicionainptalle réasptonr (8.gs RS, aBcRI, adreDLR2Yt [Optionally the
.and the like. The. .terns "amno acid" and "am no acids”
antibp @@?@%@tIOfP&“Lﬁ%’P{%@ HE¥Y-ri ng L-al pha-ami no aci ds.

Thosigiaf, Thé DRA g4 | - .
TR D k981 M DO Lo st 0
nM té eleowt 20 indd abyneadurddan afBlAcerebifiding atdye rOpionalhy, ¢e- DRS tetibodies of the

. esi gnati ons; ) ic acjd . isoleucine T e
inverSF FRGH AR TR (ATe Plairtaes a0 8w TR i indpfisd fiug Rlacore binding
assayd U E glutam c acid Phe F phenyl alanine Pro P proline

Hs Hhistidine Gy Gglycine Lys Klysine Ala A

al Bhiei teran faggnintzip ysediin thedyeadestesgriepindengluges\any molecule that partially or

rvpt ophanval V valine Gn l.ut am Net. M
flly L 8 AR e Skl it ool h@BfeBlie og ppgpiTRAIL, DR4 or
DRS5, Gk bz, 51 908 &-ih ©hvb € Ex@ipleds@fich Bioldgicall@givaiza bindig dTepo2L/TRAIL to
|loyed to refer to and identify two or nore am no

be_enpl > . ! .
DR4 g DE2, Brcludg @periesitiesswell anthgss/ Birtheiosberiesiinithe titgeature. An agonist may
0 . " ti " is..US i . e .
iR 5058 o B B! SO Nl 3 RS GR ity o ity
enharee,stiatutatabr stivatb oné exsmérerbidloiglcal gctingiiasi DR B IPRIS,F: $izro, in situ, or in

. and neutralizing or. blocking antibodies) and anti-DR5, .
vivo a§d rﬁaﬁff d@ré@gg binig i Bb DRepivitigh eauseserersntien qqjivation or signal
transduBRéd. DOHY ac@istUR/AaINS iftlcRorh | ‘ i

ans I munogl ogél i Sn oﬁg%% gg?/ﬁ mg I tgsl,g%%%fyy%ﬁ f(l)l}]lglenhance, stimulate or
activatmondaines, biolngicalsptvitiés of QR4 iobDRSe$:: vitrogin, sitpi epmociifd @ a result of,

o> SRR OGBS PTGt B s8R ptivgon or sigoa

transdn¥tion. SR i 8diferASlate 4t G ApbHidt RRYacPhs b eniiRisr BSlecule which functions
i %&;’)nl stic or antagonistiC propérties described herein.
1Naire,

foorydtics cariecreasp DR o1yDRP ectesiation or aqbivity.pEpt indtesce, the agonist may

enha.n\ég If'llgthé Xo@é?ég;@b@sﬁ%ﬂ%%@ﬁig%c@n%}g u’gtﬁj; gouﬁg S ia]::clzoct:npljshed, for example,

by pre_hedlﬁ]bl_@iiﬁ% DRYESH DR Y by b Bebiliging SompRABOSEHe Ebfs?édﬁ‘)e ligand with the DR4
i dentical light (L) chains and two identical heav &fb

or DRefrggentor (spph pesphilizing aatfyeicpgiiex deranad bebvacnainedly aLDR4 or DRS).
hqzngerﬁpaéx'&a@ﬁ]u%p 0 ?fﬁa lo? HECBLQ(%G;S' tg% gﬂ%f li?'%llc{ ﬁr 11696 tor, which is
nunper of "dIsul't1de T nKkageS varies between e heav

essentidilyi free of traddnfidratramd andraytopixgnidddnhdingd. SOidRESy, tHeaiuble ECD will have
he%%y gnd light chain al] so has regularly spaced .
less thaptlya ehatich tesmembraRe Bid exjerlasmtis dampws, Apddmelerablya avithhiave less than

0.5% 8F€icEAGmainyari abl e domain (VH) followed by a nunber of
constant domai ns. Each light chain has a variable
ddiraitermatepiiome tegged( Wihen asdl kerconsfemrio achimériv @milypeptide comprising a

.ot her end;.t.he co nt domain of the light chain is. .
proteif s Ut 7 HECHP T CIeoesits DomROTHBRAICFRa T EhEHIpeq P hich binds such
o . i iy : oo . '
hgandVQ\zi‘tQéhd’é?to@,rfﬂsetdhs al"tag Iibblyﬁ_&ﬁid@f.v’ﬂﬁé t@% ggl\yeﬂigﬁg Iﬁiﬁé éhodtbh BARRles to provide

_ he variabl e domai'n of the
an epifepe apainst avhicinanamtibedyocan s inthde syeh issshtt ehenghductothhoit do@mot interfere

w4185 ARG, e SR LB e s
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(1985); Novotny and Haber, Proc. Natl. Acad. Sci. USA
82: 4592-4596 (1985)]. The light chains of antibodies
WO e@i0839y1 vert ebrat e speci es can be assi gned tBCDI82006/003577
two clearly distinct types, called kappa and | anbda,
based on the am no acid sequefges of their constant
domai ns. Dependi ng on the am no acid sequence of the

the AHGIRBbesIRSTRIBstRhtidlSdrbssBERY Yvifth BthRE epitdPBdNOSIiRBIY 1aBSpolypeptides

{3
can be assigned to different classes. There are five ' _
generaly bavecdt deasesix eminaapidhisgido¢sianid isuallydmtwieg@bowtigio abg® 50 amino acid

~ ..and | d | af th v be further divided
resiafi e eeleEh 8l o apied Bl " 110G 0 Y & s,

andsdigée, 4 iwvhk@ Asdd Bribsdribthe vadtRs beRiits aRelosedCisih ambans protein that
domai ns _that correspond to the different classes of

has bepmrifisptifishund sepamicd and(or sepossrph Aomya (coBporgss of #p natural environment.
, : i ve 0 i n . .
Con kAl o BRSPS AR BRGNSyt it
diagriobtic anthegayeutdd nekisnfpr dhe prtdiabire meyiincludd efidymesnh@atones, and other
anti body. Exanples of antibody fragnents include | )
protefBageops gt l,lérr:p@@pu}af?owaﬁw- R Bt g mbadinat. dae prefefyivil be purified
- ; S I . .
O LR AR, SHLGEPES 1 A SRS OIS o
by usesdd spemaigncuposedesator,be (2)etotminrogpngityi ynSDSP AGE under non-reducing or

vari abl.e domai ng, which.differ in sequence.amn ..
reduciil PHIHAUS U5 GRS P OF RESTERR ALY G p e prgjein includes
proteB in@#G RviBah tdcoHbManPEdllsDERe dt Wasi e RAfigonemt! &the Apo-2 ligand natural

~antigen. However, the variability is not usual lf\)/
envirenmeritWwillinot b¢ presend. Ondiowrgit haveever isokdtedeprdisiraivilk beprepared by at least
antibodies. It is typically concentrated in three
°neP88§ﬁ§WP§&?al|ed conplenentarity determ ning regions

( CBBkntqPo)yies ¥Ad bafabiie i@@HEN WithGbépetito tieseljdiobs identified herein is
chain and the heavy chain variabl e domains. The nore

defingqd gfrthg persarfags eipnyae esid aidyes invecapdidaisicauaserhah sreddentical with the
. called FR),. +T i ' f L
aninf SHLERSHAS, b Bl Rona TR, bl Bl e aigin e

sequenhe andsintrbducig) gapaddpecesgry tb-aciieet the amdxirguhaicre@nt sequence identity,
connected by three CDRs, which forml qops connecting,,.. :
and ngh EPTKeNBHATY SIESTVREYEURSIRHARE 28 Part of Hhelseqyaes 1dentiy. Alignment for
ini il RACLEHRE ek ; lyahi
purB{ SIS SRS BRFDEL 1121 A BRI s vy
are withomthehekilitinethe ciraican determing ppmeptiate t jaeanhcsenyelbi ameasifring alignment,

eSS leckififs AhdBt b achiest BISHGTALRIFHGHR G B Al-eneth sequences
being! B t FoNBirp8ea hetells (E_jaia&éﬁt%ﬁlhﬁf adiie flchiity v@ﬁfeb‘ gﬁﬁ@e ob¥kned using the

(1987)]. The constant "domai ns _are not involve
sequetite eqrmparispm coinpraien grograna ALIENY, whichrvasmavitiyed blp ienentech, Inc. and

hi bi i f f f ' h .
e <R PAde SF B S5 Bgp BBy So s poorsht Offie
Wash@tdr) DT, 20359 Clebistercingnde tHE Uﬂwgﬁ%?qkegwaﬁb@ MNb. T&J510087. The

used herein refers to an antibody obtained froma

ALIGHGR pregramris prbliely svaikebledhropgh Srengatadts drc.apeuth Gan dgancisco, CA. All
| he i ndivi o o : _
sl B 204 SROA o ROk b S vy, Percnt i
acid seqiianca ideytitycis iteni datpuiatddadelatins to fhatlonFey sdy@enee s&dtordingly, even if the
m nor anpupts.. nocl onal anti bodi es_are hi ghl . .
shortef egyepfe 15 Elilim@ch{gqlqde@t %1 longeh seqrengestha grauicaes i%@hﬁycwﬂl be less than
100%Site. Furthernore, in contrast to conventiona
(pol ycl onal ) antibody preparations, which typically
i Adeuem tiiohnfrel saqtierans"i tefeck ®SDNAr seqbedesmymiessaty for the expression of an
i fferent . determ nants (epi oes‘1), each nocl onal
operay, HistFoBE FEHYSIER 41 2RrHFOIaT o8t ORgREHe( LA Foiol Sgponces that are

t he antigen. The nonocl onal antibodi es herein include
chinmeric, hybrid and reconbi nant anti bodi es produced
by splicing a variable (including hypervari abl e)
domai n of an anti-DR5 anti body with a constant donain
{e.g. "humani zed" antibodies), or a light chain with a




10

15

20

25

30

e.g. US Pat. No. 4,816,567 and Mage et al., in
Monocl onal Anti body Production Techni ques and
wao\ppbiogari ons , pp. 79-97 (Marcel Defcker, | nc.PCINES2006/003577
York, 1987).Thus, the nodifier "nonoclonal” indicates
the character of the antibodyjas being obtained froma
substanti ally honbgeneous popul ati on of anti bodi es,
suitaBledor SroR@Yotks) BE LRI, [THARIAS pFoRibidr] bpebnllP dH Gpb@tbr @bquence, and a
. the antibody by any particular nethod. For exanple, S
ribospime binstieg: bibm aFuleanyatisogile sret o teseHize propaetersdpplyedenylation signals,
and tr&ert he present invention nmay be nmade by the
%%I}I doma method first described by Kohl er and
M N&édl€it mcid\it tpRrabRb Gnlddd wHd 7% )is plicedrditobe fikationdlyrelationship with
reconbi nant DNA net hods such _as described in U S. Pat. .
anothgpnucleig 2gd sexpencen &or geAmaERle, dIMA fort PEYANEIce of fRprepry deader is operably

300 RS 00 0 80 A e e oo
the pBKBeEfR: 5PlorhdiBO6) enHancer dx apgubily litkkivani zedihg fsequencaif it affects the
A N TN S T ——
is positiBR 8s (O ERhic(BHENRHAT Wonefafl), "dpRkibly e )deE that the DNA

other antigen-binding subsequences of ant’i bodi es) _ _
sequeniapsc bein tinkddnarei contigrlous epdectie desd ofal séaretamynhisaddrueantiguous and in

N noglobul in. For th t r humani zed. .. . .
readit PHBa T ARVath SR QU S50 PP 8T L GHY i fine is accomplished by
ligatig tat REEEhiehi rebHcEibn [sREH. dUesuch 's@B3 do GRIRKBIMAS 8yithetic ol(ifonucleoﬁde

determ ning region (CDR) of the recipient are replace
adaptoys qrdiskers axs Usedm agcaTimce with capyentiopel prasfiessi es (donor

ant,i body)..s , use, rat r. abhit haying . '

ol B B, el WEF pell or8l 1O 1o IR dfatol componncs
Polydl1$ 84ndcas, witer-doldIR psIytalldyigie oRideFp)lymes fod wesmplk, drdecan have a linear

human innuno%lobulin are_repl aced b{ﬁcorrespondin

or brapsherd A Beslertrespolynls ineBidadhaese supRbitHerhainfnee’s raa&eﬂtyéwyl positions
it PRI RORE S S M R OO b Tpicany, e
polydl isapoly(ekkyeae ghncl prefEablypolyfethflensaglycnip(PH®. Fodeventhose skilled in
th af e Lo ehg IS s P e IP LR o BB ) b polyettylenc-
. f 1 . 3
po AL ofoblhrd b LAREDO Uing ARSCAMRNEP ko By dsrivd
herein Frer REOR Fleggpadyrsls tnotude sipsa el dnown srethefartzand dhese prblicly available, such

i mmunogl ohulin. and all or. substantjally all of the FR
as fro o allg ay 5Bl Sproes B arNPHAN GRPBHIPI consensus
S eFHERTE “colitpaf TR Dicaa i an tabc%}?cﬁﬂg RPiid B%Iah«?ét %&iﬁﬁtiéﬁ‘l {d mean joined or

conprise at [east a portion of an inmunoglobulin
linked togsthem tMolegilesare f‘catipngated” (vhen they geior apdrgtetah itjoinéd.a

hy, [ | pbulin. A"h i body", i whij . oy -
oS Etheety ah et actBtt B eat e tietie B Gdiet plinary kil in
the aﬁb,gtgﬂ géﬁeéaﬁﬁl ifp E@ﬁﬂ%alﬂ:}[a&ﬂ%ﬁ@ﬁ d@iﬁn@en'f' Hﬁ@%’bl@ﬁé’feiggthmﬁshl;?ag r;cemperature,

n made "usi ng any of the techniques for nmaking hu _
and salh cousentiationk hivgenerdl, lohger prabes require dighet tevwgrahaesefoy proper annealing,

S This definiti h n_anti.body .i ncl ud I,
e oA A e 4 BRI BRI SHIGB groengy g o iy of
denati@l IMEAL tode-a@head twHeBaDnplidgenfiBRtalds Hé pediatnin an environment below

. pol ypeptide, for_exanple an antibody conprising nurine
their melfg erituad higriiehee hey degies af ;ﬂéﬂ{ﬂ%b’@ﬂ%s‘?e‘f\“ﬁ%ﬂw probe and

_ . . c | : i techn _
hybn@%%ﬂvlﬁ 9%1%§%eéq}g:} 131%11%] %g%ﬁg%gééﬂ%é%@{e, g}l#%c}]hga?rla ﬁé QUGS As a result, it
folloventhatdngher relatbeltenparatuies vuRl tofb@anikcih@ragctiodhwnditiohsdnore stringent,

i prage libr a(B%( eg%)r esses human, anti bodi es (Vailghan et. . .
while, {oWeR{FMPEFARIEt LShi8l odpr 2fiditiona). detaily a9depplagaien of gfringency of

al . PNAS, (USA) 95:6157-6162 (1998)); Hoogenboom and

Wnter, J . MIl. Biol.. 227:381(1991); Marks et al, J.
Mol. Biol.. 222:581 (1991)). Human anti bodi es can al so
be made by introduci ng human i mmunogl obulin [oci into
transgenic animals, e.g., mce in which the endogenous

o o,

(Dep




10

15

20

25

30

5,661,016, and in the followi ng scientific
publications: Marks et al, Bio/Technology , 10:
WO 7®6/M80711992); Lonberg et al, Nature. 368: 8BGFBSH06/003577
(1994); Morrison, Nature. 368:812-13 (1994); Fishwld
et al, Nature Biotechnol ogy, fg: 845-51 (1996);
Neuber ger, Nature Biotechnol ogy. 14: 826 (1996);
hybnﬁ%ﬁ’@ﬂf Gea'%ﬁgns"'Us‘éé akysub8lt 8 B/, Re¥rent PRYMOSIs .in IoRBuId8 Biology, Wﬂey
95). Alternati vel y, the haman anti body may be
Interm@pfaPeldEhcra [99%0rt al i zati on of human B | ynphocyt es

uci n ant,a bo; di,r.ected a 1
%%&rége ?gepgiﬁ w_g%enﬁ% gott 15#1% c’oa\%)e&reg%&f hereln are identified by

thosel tﬁﬁh m)canadlo;orow%mdweﬁgthem highinteip@thre fbr\wdshmg, foSegample 0.015M
l'e et al, Mnoclonal Antibodi es and

sodlmrh élﬂalp«}e/o 29 BrMpodiuns, gitrajs/0. 14 spdivmsiodeeyd sylinte ate§0 Q; (2) gmploy during
hybnb@@%?%t}?a%g (a%%nrt,ms%,eiﬁ_gs ?oé%%é}ndp, P gxéﬂgg} /L\lggv) form?glmde with 0.1%

bovirfe- §eﬁ[rm'aﬂﬁ1hmﬂ/9g'%) Ricofl/0al¥s Imemygimbhﬂmne/iﬁ)mMysodfmm phosphate buffer at

BT § Rt Tl By OHSey 281 TBHE ARSI act Y4C or (5) employ 50%

formﬁﬁ HENG S ?Or ’BgMoNa FoRd75M 's@(ﬁﬁm':c?trz& 9@ MMAbY sphate (pH 6.8),

t he boundart es of é Fc region of |rmuno ['obulin
0.1%hsedinyn phaphosphayts ud)qnhandtie sblutiom sbgl@lth@aaﬂylonMan BENA (50 pg/ml),

012, 885" e Pt Gy, SERD L 676 Wi St o B GrLR, e SSC odium

chlorRiRAbaIAN cliFafd3thd 0%t W@W'Sﬁf’@r a1 kedOb tzhﬂuﬁpstnngency wash
region (using herein the nunbering syst em accor ding to

consigatgsaf Oel X §SC CO@@\@FIE)EDTA@ F£Cr egi on of an

n n N
RO B ARS Tt P TR 35 R S Mol
Clonﬁlﬁmmabsﬁto’llv %uﬂQNBWI’YorBYCOIH:(SpﬁﬁQ Harboe Padss)’ 1989 r&ﬂ findlwde the use of
nmeant one of the two pol ypeptl de chains of an

washinggiogiionand h-}@gglzatg}paq:qn itipps 4e. guﬁe;ppep%eptonpce @lre@,gth and %SDS) less
strin ﬁé thit {hggeeﬁersa‘?betdoaé)% Zexal‘ijl ﬂo&&ﬁé&tsﬁmﬁééte%ﬂmons is overnight

roman am no aci d reéesidue a1 out pos
incubatibmet 3CCdinr 2 solohitt edmmisgt Zﬁ%sfotmaxmdMS X S’&@ (5@ mM NaCl, 15 mM

msodgﬁgnl%h%;e)émﬂi\/ﬂsuoe FQIEQ H]téqhs%flqtg\bl—h? pﬂ %éﬁﬁﬁtﬂ%%{f isesglu I’ugg dl O\@ aextran sulfate,
and zg%rgﬁﬁ Yk Aked Slateasa R §F%’?DN2§ gRAIMR AR shie thévﬁlt% 1 x SSC at

Ins of an intact natfve IgG noleculé. It has been
aboutsyetiiCatléd skillad attisen will tsodgnizedion twegdjust the itaepesiature, ionic strength, etc.

a5 noGSEY 9 e RO AONAI = BOPE Set g dpe e | "o P
|- NTRN@RIAS "2hiho 26" @g@aéhmoﬂaﬁis@k&exd@@l Hatﬁl%ﬂ?'oﬁcﬁﬁﬁg bealpha-amino

a native sequence CH2 domain or variant CH2 domain.
acidsTHbis defigitido freriennt tsmgludmleuﬁee ormidhing, agst hgraedydtgs. The amino acids

are ARG R el B o AP st e T osubod B S, 1 o

andp0 DChgpaftesdciliie at about]p@s]] t1$d)d§l1c{lr{b7 of an 19GQ.
The CH3 region herein may he a natlve sequence CH3

dori dhreanmaru ant CH3 donfefitnh I eledcing CcH3 domain with
a ntr ed "protroberan ORRirf &hain thereof and
arsceclr)r:‘seg%lé%dl ng int roducedof}gaw ty" 1n the other chain

t ele @ ; glsamidiEidat ent No. Phe8Fl1, p’.%ﬁﬁylala&mh vari ant
CH3 dorml ns nmay be used to speC|f|c (e.q.
b|P§Begl ﬁr‘&l}neantl bodi es as rgﬁgeﬁhr%%%‘t?‘? bed. "Hi nge
go %1?019@”“ ally defi nqu ag sfygielgchl ng from about
u216, about Cys226, to "about "Pro230 of human |gd
(B%lllata?n aldhec. | nmunol . 22: A@ IQOﬁg(nil%S)) H nge
eqi o of other 1gGisoty be i gned with the
S @q SIFSE by placing th f| ﬁii‘flgst cyst ei ne
resi dues formng inter-heavy cha| n S—S bonds in the
sane positions. The hinge region herein may be a
native sequence hinge region or a variant hinge
region. The two pol ypeptide chains of a variant hi nge
reglon generally retaln at Ieast one cystelne reS|due

T T " o,



10

15

20

25

30

human 1gd@ hinge region. A "functional Fc region”
possesses at | east one "effector function" of a native
WG ewamessoel Fc regi on. Exenpl ary "effector functPORES2006/003577
i nclude Cl g binding; conplenent dependent cytotoxicity
(CDC); Fc receptor binding; afyibody-dependent
cell -nedi ated cytotoxicity (ADCC) phagocyt osi s; down
regyl afi @pief cell surface Pfufankife 9- B cel |
receptor; BCR), etc. Such effec or funct| ons generally
r et rd tnm@hllénmleegl on to beAsoni¥i aspdragineh a bi ndi ng
domain (e.g. an antibody variable domain) and can be
assessed using various assays known in the art for

evial tHelFi fifless e Bﬂ‘!eb Sic¥leglbtte? G Ghreb MWt idedignatibus Ay ibéeemployed to
sequence, Fc reglon conmpri ses an am no aC|d sequence

refer fapmdrifienify tve eiraora A édser sueletitiedalor sium MSitioagh Bi sequence.
f " o -
a%@gteglgl gﬂ b%dg 15'%‘15?&/ h@ri)tr%;fd%?t esglgéefa?lgnﬁgﬁggdllg?c%g% single anti-DR5
mondt&inal enttbedise (‘lﬁelucﬂiﬁg aegiisarhiygowist, tane n@ﬁtrz&izuigaﬁ&ﬂocmitfg antibodies) and

::111t1-]$]g]§J %@%ﬂooﬁ%%ﬁ@éﬁs?&@ﬂ go 3%1%%%2%?%1 %’nf g?ciyg nrrflts uls:gd herein includes

intacGHRHE Pﬁﬁn Br Baitod SR 1§&orfa?91‘1 bt al%loltltsﬁ%ﬁfccanubodles (..

regi on-of a parent polypepti ut® one
b1spealkﬁo untibediesaformed dioind atslebst ttivo uniaOMmubadm&s)par@f ismaimoglobulin fragments

et R Ty R0 oo s SR AEUREDS: s

propetrﬁ@dgggrﬁ,egh%{rypeptl de. The variant Fc region herein
preferably possess at |east about 80% sequence

i d@nttboﬂgps waire lypecaliz triroteing exyupahmeptidesr whyich rexhibif/ binding tspecificity to a

o AL Bl b oo ot

identichlef; Rehaifl® kil fWositietiebl hea abgidall9 D%4cE BEheIheR is linked to
[ der%ﬁr{/) therewith. "Anti bo ependent ce?l - med| at ed

2 heayy ehaioly enegev algpiisuhitedond ¥ }e thengmbes|of dwelﬁdaﬂlébages varies between

the h%&‘\g}: Iélléag ép rd}ggér&{f l}gr[;]? 0 %'Sb{ﬂ'nf e%?p%%“a?%c%aﬁ&kb'l id F%}{) chain also has

regularl é;ﬁcemmu’aclmphmhlﬂﬁdabﬂdg@.c Bagi Agey)chaddag at ae: &ali@dariable domain
target cell and_subsequently c

(Vu) gylilto{)vgg %y ot el qonstqrﬁéioma}qqa ﬁ?clb]églﬁg 31 lha%mlgq% edé)mam at one end
(Vo) ﬁBq:coﬂélﬁnP §brhsin a?ﬁ;,E_B%ﬁRllse v Wohstaft FC\ZWRrSnf ﬁlgzlﬁht chain is aligned with

nonocyt es express , FC(RI'l an
the ﬁrskgmsmst doman ofitherhtopyathein, endcthé light @amumdablie Zlethaimis aligned with the

variahie e of g tigae ity Haeier pihecisaiesiApssare Beieyed  fom an intertuce

betwédn TR & ‘?Htl ﬁlcpﬁea'v?tcﬁ_ﬁlﬁssﬁanaﬁ@ dofha¥st [‘C@lo&% a3 SJaSMOISB%] 186:651-663
as that described in US Pat ent 500, 367 0

(19855, Movpgandiapet; MMSAI _25459@645(96 (b%‘35l)]s Therlight chains of
T N N R T ——

kappaQindastdbdd, Basl bi the ko acill saquieicedof tHRR cORdtAR dbRaRk. Depending on the
I nterest maybe assessed in vivo, e.g., in a animal
amingygeid| sequense :of thi sonsta cdasaainl of rihely heaviechains, mmsloglobuhns can be

ass1gq%hj§€hrffe?e§1t @%ﬁs 8 5§hérg’ gl%sﬁ\fe mglgpagss&f éfeLEﬁ'%gn gﬁ%{l per ?%‘?, ng, IgE, IeG

express on

and IgVIf aﬁts&%ﬁlwfdhme Mgy Herf&ftbdfraﬁ)sh&ed itnftEsubelahSés G¥RRS} e, IgG-1, 12G-2,
| east. EFc(RIlI and_perform ADCC effector function.

IgG'3E%5ﬁlrﬂ8@§1 &sAriluh%IgAevak&%@%wmaeh coRstAnh demamethat correspond to the
dlfferéﬂ?% a F Eﬁflfx@ﬁ%?cﬁ)lu iy 29 gaﬂ@&%ﬁﬂm%e@t@repgff tox NH'dmu respectively.

nat ur a nocyt e's
céAthb@dyd fragoentsh boxhlsr,lsevm tmrtRBl\/BE aandtabﬂ(an:tﬂioldy, beaierdly the antigen
refer The ector cell rom
7 VBB o dp 1t afGhocy AR o B Goggents include Fab,

descri bed herein. The terns "Fc receptor and "FcR'
are used to describe a receptor that binds to the Fc
region of an anti body. The preferred FCR is a native
sequence human FcR. Mreover, a preferred FCR is one
vvh| ch b| nds an IgG anti body (a gama receptor) and

o " o — [r— — ~
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receptors. Fc(RIl receptors include Fc(RHA (an
"activating receptor”) and Fc(RITB (an "inhibiting
WO ewepsdri' ), which have simlar am no aci d seqREnUER06/003577

that differ primarily in the cytoplasm c domains
thereof. Activating receptor ¥ (RHA contains an
i munor eceptor tyrosine-based activation notif (1 TAM

Fab', [ F{ab'j25 284 LI astibifs, d@iaRidibs, kiBlebéHair éntidae Rhelecifies Bhél Bnultispecific
contains an.inmunoreceptor tyrosine-based inhibition

antibpdies forraedrfrnan antibodysiragytentsl asmi ¢ dommin (revi ewed in

'ron. Annu. ,Rev. | nol . D, -234 (1997)) ., . .
o B NA0HGE st RRVEE o, desiBe Erbat Byl SEhe varible domains,
which @REI0h sequédicd arfrolg ahfRSHds; andage lused ifthe hifitiup @ tshesificity of each
o, 4:25-34 (1994); and de Haas et al, J. Lab._din.
partiqyiay. antibedns fo3 s partiopby syptisey. hdfowreyrs , the rariglitg it Refsesually evenly
.. i i fi i .fu . enc .
cssbp EARE L L GHRI0 AR LSRRI PRORTBARERS Slehlfed in
segmets eplledr confpddRnentastty déteinsiningspgioss (QDRS) or hypeevdriablesbgivpns both in the
it 0 e b i) St O oS Bty Yo porions of e
Vma@égéﬁ%h&%%’ #d1led "t FRMENERL (FRE P ERE 01y HOhEHE SF hi¥tivedR8vy and light
refer to the lysing of "a target 1n the presence
chaine feachosupipeize fisur FRhegoasidreety atlopig afirsheeh cqeighvatign,i ®nnected by three
initiated by the bindi ng,of the first conmponent of the
CDRsg,g1hirle v loagssroapgctiog.cppd i semepaseciprainggay ofgthe B-sheet structure. The

ti . it hy i :
CongIf 5 TR GHF i Qo OB AR RS Re A e COR o
the oiher Aty angribGan the Goretatianof the antigen birlding\ite b dstihodO Psee Kabat, E.A.
163 (1996 b f . An "affini )
et al-aiﬁﬂﬂé&s@ﬁﬁﬂ%&ﬁéﬂg&%& apgnal inspides of rff?gléh,d?e‘fhesda: MD
r ich: . i Ay ' he "
TP Tl W5 BUBTED g
exhibitavaivus afifettoo dynotibng; hsudoes padicigaties ed'sh¢ lrotleody in antibody-dependent
I alterations). Preferred affinity matured anti bodi es
cellulgs foKicH%ve nanomol ar or even piconolar affinities for

t hehet REHOtmcHablogANantBbAy N HselBiddsif defRt tdaslia8Bbd¥yCobtained from a
ﬁ;oduced by procedures 'known in the art. Marks et "al
popu

iori PEehstshigly homepenqws ra@bqdispLy., thedudividusl antibpdips gomprising the

pop 5 B oA e TR R BRI may b prsen i

minof@86UHt) e oRycloBRilidedieé aré hidhlPspebidic; bohtdirechdi agailiA single antigenic
~91:3809-3813 (1994); Schier et al Gene. 169:147-155 ]

site. [Fugbgymoreydn copirast toagonvgntionphipatyclonal) gatibagly progsgations, which typically

inclu{e% gig%fe;nt ‘éﬁggﬁ%kﬁr%c@gt agé?ns{ W’c deﬁ%%%%é@éﬁ%%@? §§%h monoclonal
antibcﬁdyQBaﬁécté&'@ailﬁfmgﬁglgﬂuml;im of fle ansigerused i n

"i_mmunospeci fi c binding .of, anti bodi es" for. ex l e, . o

r S¥her BoRerlendd agiiq nlwg%dnavée BhimErRghYHide fia. pecgpibinant antibodies

0 . i a i i i t 0 . .

L R R A P R A
constart tdohaity(e.¢ Hnmbanipeda butipodics), vied lightahdidewilr ®beavy chain, or a chain from
one S SES Rl Fo s erhcB B Rl i Bsin, gl of
specié&céfi i 8P immbRd 1SN, clRY oVBibcPiss BXaFMiBn, ARPEAL 8 hiftibody fragments

(either in an agonistic or stinulatihg nmanner or in an

(e-g., Halp, gD b.sanid & vorsotionsasi they exlaihitethy désired bidlegienl activitytoy peoperties. See,

o5 5 o thTt et Mgt b Ty bbactiordt 2liBe oo Fefhniques and
Applio®idas, B Beol @8artél DdkRer Ric!: 2@l Yokarogyh.gnal i ng pat hway

such as caspase 3, caspase 8, caspase 10 or FADD.

Assays for determ ning activation of such

intracel lular nol ecul es are known in the art, see,

e.g., Boldin et al., J. Biol. Chem, 270:7795-7798

(1995); Peter, Cell Death Differ., 7:759-760 (2000);

Nagata, Cell, 88:355-365 (1998); Ashkenazi et al.

Sci ence, 281:1305-1308 (1999). The terns "agonist" and

a o o o o

)
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activity or activation. Optionally, an "agonist DR5
anti body" is an antibody which has activity conparabl e
W e0oblg397i gand for DR5, known as Apo-2 |igand PARBS10D6/003577
or is capable of activating DR5 receptor which results
in an activation of one or noge intracellul ar
si gnal i ng pat hways whi ch may i ncl ude activation of
caslpmmeanmﬁﬂerpmos]mgameesme chiardofdpldf The arktfod$ a]§ being obtained

é %H@g & and "antagoni stic"_when used herein refer
fromyacrupstaialiy PIeEeAR RapufatonRf amibodicsA3dns Boide be construed as requiring
prod&i:'hBﬁ oF th¥% aﬁﬁbd hi balﬁﬁ)%l’c HJ%I LR elx?émg%u ﬁk%&ﬁﬁoﬂ%&gﬁbodws to be

reduci ng or | oglca ctIVi
used dotdcvetiame. Wfrh)tth@ padsknt, inrentnt mgy rbiesmads by tie| lgxmiﬂema method first

T TGS STATINCL L

meth&ﬁ%u@ﬂ@s H&s%nbécgﬁ'ir‘gs PHC 023,319 96 2 11"11&9 &8nock Jhgl Llﬁfb'gﬁles" may also be

“apopt osi s" and "apoptotic activity" are use
isolatigd framh phage Ebrarids gakrted; usingtthe techigqiiap described i McCefferty et al., Nature,

death in mammal s that is typically
348: 5?25?#329#%25%‘3%3’6’8,; or nore characteristic cell
c han@esizelNcloudt NGF GRAdRRBAL (O afurky) %hﬁ§d1ks |98 SspRfific chimeric
| asma, menbrane mcrovilli, segnentation of the

immq%e%lloblelgls a@guméﬁhubn chaing or dragBents|theppes (such asskv, gtab, Fab', F(ab'); or
other(';gnflgr s nﬂéé @hb e glét]asr A danﬁgécﬁessﬁwlilc\ﬂ %gntg%;];mg a}I sequence derived from

non-huhmab Imogsl&ﬂms Foathiexosnpart, humdhingd asibafies aleARan i Jmmuno globulins
CS anal ysis or DNA el ectrophore3| s, all of

(femﬂmt @Humf Kn3tweD iesidhes fipm. a epmplsmsniagy detprainiogitegion (CDR) of the
{ t

Yy BNl Sl s

mousé rlat |og mabbit havinfgethe desired speaﬁasltyb effidity, il edpatiogi Gasome instances, Fv

e I NER T A

humaﬁ ltésuﬁfe@ Fkthéribird, 8Fe 1n9maﬁi§€cpé1ﬂf38'@y niage orprid¥ residues Wthh are found
adenocar ci nonm, |ynphoma, bl aston®a oma, glidnma

neithes s clbarerecipigat @mdm(iwm iastheruihpopbd GHRI arnﬁamemelrk sequences These

oGS oL 5, B GohL 5 B3 Sl BeRERIE o s,

humanigét sREokdy Geilll conbiitfhe GaB&itially léﬂlgofa&elégﬁadﬂé' B RypidaitGwo, variable
squanous cel |l carcinonma, gastrointestinal cancer,

domaqqug Wlﬁclgalbﬁﬂsqbgﬁanmﬁbfgqﬂ the AR tegiaas cpgmppe@td those of a non-human
A ——

conselxzp asquonce. Mitrdtigianiza astihodh bpiiﬁhtallﬁ a8lB6 Gill cE:apade £ M6 portion of an
col grectal cancer, endonetrial .or uterine carcinong,

immugogleRpkip Fopgtant gegion tideiein (FiR), Evnisplly Siaé of 2 Buman memyvnaglgbulin.
C@l dpGRh Ghio &Bf ?sngnev%hﬁﬁ ogsgﬁgg an algﬁl%aich&g{lence Whlch corresponds to
carci noma, nel’anong, PR AnEEr cance

that of hly lamllhd)dqunxhlwd beat lnlnmﬂnazmdﬂﬂ ee beerefapd agiaglang aif Qlﬁ techniques for

AR B i 6 h 8h s Az peRGEm; T defon of a human
ant1bo§? FRAMASS hntBodiel @orhﬁ‘i@ﬁ'iheaﬁé’a%i &8 1fmah H@Wa&?@&i?@e@tlde or at least one

di ates or otherwi se contri butes to a nor
human hght @hm@plypmtm fon ckardpld an eetiblidyeampsising mirinetight chain and human

nter on of the,i ne response has
heavyl&lgh%ﬁoﬁg{lv hmge{e B8 e il Biing & ik dedtinss know in
the artl 1€ boditneht] thie ah QBB Ss SHIdCRIARRIR SERGY
) I mmune- rredllat ed i nf | ammat org %Il seas(,ies %pﬂh &3, where that phage

libraryhexpressepUiEnae antiodies i AV aughermeibnk L&Qged&e‘sghnoﬁﬁacﬂﬂﬁogam (1996):
Sheetsdét 2E PRES l(@?g) dé%ﬁia&”}f’%lﬁz a(?é998§‘)g¥1yg gi@fégd %gm |O| Je&[o(i. Biol,, 227:381

vvh| ch are immune or T cell nediated, which can be
treated according to the invention i ncl ude systemc
| upus erythematosis, rheumatoid arthritis,
juvenilechronic arthritis, spondyl oarthropathi es,
syst em c scl er03| S (scl eroder ma), idi opat hi c

oy T

T
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t hronmbocytopenia), thyroiditis (G ave's disease,
Hashi noto's thyroiditis, juvenile |ynphocytic
wWa boososxdrt i s, atrophic thyroiditis), diabetes P&t/UB1006003577
i mmune- nedi ated renal di sease (gl onmerul onephritis,
tubul oi nterstitial nephritis)22denyelinating diseases
of the central and peripheral nervous systems such as
(19910 IMarR¢ er &% | Ervisl. Biol, 22sE1N{199 B MElh&a bahtftbdies can also be made by
onneuropatﬁy or_Quillain-Barre syndrone and chronic
introglyefnga dvaes r yorieragiabutiat logl inel 9%@@1@9&% s, eg, mice in which the

endo%%ggg ?’%‘Iﬁéoagi\%ugh %%?e%%%v%y%ﬂ dﬁﬁ{alfltlgr of ?}% n}?l%%ﬁ@(?{va{ed Upon challenge,

humani antibedy ,pradiictiomnizl pbsaated) Witdclaeldssly eematiled gt sBétt i hyimans in all
biliary. cirrhosis, granul omatqus hepatitis, and
respegls) dnciding senfo FeargRacment,; assembiin et ntihadys iepeiizee (Thifg approach is

descﬁﬂdea%% 89anHE, i 853, 'F&Eénﬁmﬁﬁtsom C?@?V\kamt;(%e 8389,825; 5,625,126 5,633,425;

(ulcerative colitis | sease
5,6615016t end Beths ifollovang sdientifisgtublications Mirkppd &, BidiTeeawingy, 10: 779-783

(1o} BT . JNEHE e S 50 W?%?ﬁ%ﬁa&%ﬂfds‘a@@ 13 (1994)

Fishvi®] Bia&l' INabure B StebRRDIchy, 8| SI501C(19DE) t?éic Nafige Blotechnology 14:
asthma, "allergic rhinitis, atopic dermati food

826 (h%féﬂs@bgtgtand uszanbhteme. tRervahnmuncplmlr&ﬁéJf%gt?QSdt Alkersaively, the human

ol K5 L Oy AR RO B RSt e n sy

directet agii’ﬁs‘tlattm‘get dnigts @ueBayhpilocRes %y&ie&@cd%ﬁﬁ@:ﬁﬁ an individual or may
i ncluding graft rejection_ and raft- )

have pesnsipngn ivigehs Bee, egh &l g Mopeelen: ge and- O
I f t tti;S
Alan ®Infsd Bf 951183 Bgén?g@r s T mﬁjﬁ%ﬁmﬁ 1%233(?5’96-% 51991|) and US Pat No.
5,7500378ect i ons and parasiti c | nf ections. "Autoi nmmune
d| ase Ls used herein in a broad, general sense to

ey “Kh waiode isusH te gRna the Csterminakirsionofian iprsRelobulin heavy
chalnd@ﬁfcﬁ %Jy' H%rgeﬁgraféﬁrb?%a ah digetidd¥r 4l BHNE ar@l%béye SThd Pmegfon may be a

hunor al “or Tel ne responses e 1'ndi vid
natlvmqnmcetﬁo rhglgn or a lveriamg Ko rtegtemu éxlttnougt tht- llnenmdaneEnﬁmleesregton of an

but Ilntt emat.ous
immip oI heply oA pfgtorh” S e oG Tty Fhth €8 T ey cefined
to strét6h BHMSAnSamiay ta@t'd“f@%i&'& ﬁ'a@@ﬁttﬁ)&tmﬁ Ts27¥, |oﬁ%ﬁf St POMRIn Pro230, to
di sease (1BD). . ‘growt h i'nhibitory agent” when used

the carboxi-fermatie of theoF eragmmp(@sme hereir thepwgibeitog sysltﬁm: laccording to Kabat et

romh of a cell, I.n V|tr and/or in viv
o, supfll P e LEBE T o ol abhirofy S iries bl fonsBipt domains, a Cr12
domabi @diaf CERAGthdin | 2id WpBEn AN RoMBFiSR ML ddthaiiel | s 1n S
phase. Examples of growth inhibitory agents i ncl ude

a@eyn s region ch@uts c}t@r%@ 1S|m%ayt:<|>r@ % ﬁhﬁjﬂ@ﬁ%’ﬂmp@ chging ohaeFc region.

e AL T T R T O —

‘extendlsﬂ@dmdﬁ aboli®d é(:i(ﬂ%@lﬂllé w AbBiit fokitio 230eb M Ahindakidesidue at about position

ry, and topo Il inhibitors such as doxorubicin,

340. ‘Slm @Hé idemain igueigee WEhaiitis netdbpssbinaired with apptherdomain. Rather, two N-
llnkedTmﬁgtgg%gﬁogg fcgl%ﬁféiagé 1&@8%%203 c%(e!n :tﬁfé %Ig% %tognams of an intact
nattveﬁgC}hnal‘SCﬂlanﬁmlaﬁ Béen @Eﬁdzﬁte& thaethe cbatbahjaﬁzﬂe Mm@y provide a substitute for the

domaibpiigh GHRAE IS hiDia e CPadCHn | BrgPwelipln Emongb22:161-206
(1985, OPHEGCH@ da_lﬂﬁn M@feﬁﬁ%hfi‘ﬁe Bastv <8 ueﬁ@e?@gﬁ d&g@(ﬂtﬂ@aﬁ% '®H2 domain.
cycle

and |srael, eds ter 1,
r dgafeHB cdomam’] cm)gme@ tha nudetdnof n&sldpﬁse@temmmt tgs CH2ydomain in an Fc
. m et al e Phi.l a hi a, 1995)
regionyisolpth 1 poiasid Teskiop af AP AORHG- ST ha0 daue stk rsidue at about
appllcatlon refers to a precursor or derivative form
of a pharmaceutically active substance that is |ess
cytotoxic to cancer cells conpared to the parent drug
and is capabl e of being enzymatically activated or
converted |nto the nor e actlve par ent fornt See e.g.,
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t hi ophosphat e- cont ai ni ng prodrugs, sulfate-containing
prodrugs, peptide-containing prodrugs, Dam no
wa@edodosaodi fi ed prodrugs, glycosyl ated prodr ugspCT/US2006/003577

bet a- | act am cont ai ni ng prodrugs, optionally
substituted phenoxyacet am de-gpntai ni ng prodrugs or
optional Iy substituted phenyl acetam decontai ni ng

posm%q@w '@ 8n Io&)! WQCQBVI% gish Berefida Op%é‘ﬁﬁatﬁfefsédﬂﬁhéBJCHﬁ ldBfhain or a variant

prodrugs i'’ch can be converted into the nore active
CH3 cipmatmﬁag: of €H3 domay with anphieeduoéd Egrotolaansedinugse clivn thereof and a

.corre I?R?lgﬁ]legllgﬁg ok I‘Célgl | lglttﬁ%lpgf%ﬁ%? ; u&ﬁ{ gdse{? ng J%l%%glﬁl .t5l,'§2?,333). Such

variaith €FBt &tﬁﬁ@ﬁ’@ﬁiay%eaﬁﬂttﬁ HEeCHiuRRPedRd WL, ﬁﬁﬁciﬂ%g Mhtibodies as herein
"cytotoxic agent” as used herein refers to a substance

deSCl’th‘?dt inhibits or prevents the function of cells and/or
b f
| nc el%%ﬁ) Lf§ n%vfhélgll ds?o %ci gss st{e@&uﬁgeﬁ%la%oﬁp{}%gﬁg ortdBout Cys226, to

about Br8530 dfﬂlﬂlmaﬁdgﬁﬁ (Bﬁﬁ@&ol&ﬁﬂﬁﬁunﬁ&Zlﬁl-Z%@l%ﬁ)) nge regions of other
radi oactive | so opﬁs of Lu), chenotherapeutic agent
IsG igpfgpesanddie aligapd w4 %mGln%?Hw&‘P BY plaeinggihe first and Tast cysteine residues

fomlﬁgqﬂt%ﬁhéa@gl éth ag ki Yendk %“tﬁésfaﬂgﬁ fg&% dnk] e Hikgd %glon herein may be a

prant or nlna origin, including fragnents an

native/ a¢quaIMeslnngferegwﬁ1 orA Varhehbinge regieut The a@epol'ypwmlda chains of a variant
c em cal c ound Il]:seful in the treatnent

of
ST RP SeBRELY PRLEn ik it ORI SIGHS BrehRIVRREH R s that the two
polyp%ﬁﬁ‘dét éiahﬁcdf YR vkl hid é iGOOR! Bl LilC(hSLﬁﬁdé Dot BRRed e two chains.
cycl os sphani de (C (tm); al kyl sulfonates such
The rasfetyad ginga regiomiarein as & aaﬂqunp@ Suinfm hinge z¢giord ierge ¢ native sequence
hum ﬁ @_ benzodopa car boquone, neturedopa, and
Are %gg@ 8?ﬁ§1en|n1nes and net hyl anel am nes ‘i ncl udi ng

al A Fein8fidrA Fo kégi@IMPosed laf¥h&t®ne “effector finction” of a native sequence Fc
triet yI enephosphoram de, triethyl enethi ophosphaorani de

regiomriéentalant B{fedvlofeptignsnéncluede kshbinring: pemplewpal dependent cytotoxicity

(CDCBiU#C fe'é%ftn 9 Lﬁlﬁg 2 n{)%&%&%ﬁ? %ellﬁnel&?%& ?@Q&&&cﬂy (ADCCQ); phagocytosis;

downhieglﬂsti(ﬁi offcellcatthoeseedptors (66 E.Gﬁﬁre@elftﬁﬂ BUR)Y eﬂot Such effector functions
adozel esin, carzelesin and bj zel esi.n_synt heti

generglly regyiie &) Fe FeginoipHirciomebipgsayith @ hinding d%m?ﬁt(éﬁh%@}%tl@dy variable
coms) ol RAORNEL By LA MPRRENE B, cotting et sy
effectGBfundiidns; el eut herobi n; pancratistatin; a sarcodicty

(r:]iﬁ‘ s‘ﬁ%ﬂ%lﬁg%ﬂ?etnkg ﬁfrJ] I(S%grﬁo ﬁ%gl%%g éﬁg{%ﬁ%ggﬁgqﬂeage identical to the amino

acid @aﬁéﬁg‘&tah% rebioRTH@M BenatiBC M Fei Al %%}lon comprises an amino acid
| oret ham ne oxi de hydrochl ori de, al an,
sequen@w mhmhc;hffﬂs fiphnethetstf @miaties segugmn qucpmle/ virtue of at least one amino acid

oG Pt FLR e AP AL B9 b Rlaton compared

a natlﬁé fibricB F'c réon UG tihd TS reidhiol b PhiehSpoiyfetids etghﬁ'om about one to about
edi yne antibiotics (e.g. calicheamcin, espeC|aI

ten ar@ap iaei cubtigytions, jand aw@er@;dy ifiomeahenone te @bout divg ammﬁwisubsututlons in

a natl%] %g/ﬁce }%dreﬁ'ﬁaﬂq;r in % B8 ?’eg}o% f(tilg,?)@ent Sc}ig&%}eﬁ% ghe variant Fc region

anrTesperant Cl n

herelmwﬂb;aeﬁramspcatesm atclbaso oyl 80% saqlténceidamtttyl uﬁiﬂlr&ﬁiﬁpé Sdq@biice Fc region
enedi yne anti biotic chrorm hores), acl aci nonysin
and/%w ﬁerﬁ?éﬁsﬁon ghi RETERYRAIYPePHY% SBY P08t PrBfcEbhy i lenst about 90% sequence
|
e T
“Anabmﬂysdepxmﬂeh‘e neit—hmdrateﬂecytoioxmmdbmd h‘ADCi‘(&’I wefengp a cell—medlated

rectiG 5 Vs BB OIS0 S PRy D £E S EPALERS) (g Natural Killer

epi rubi ci n, esorubicin, idarubicin, narcellony0|n,

m t onycins, nycophenolic acid, nogalanycin,

ol i vonyci ns, peplonycin, potfironmycin, puronycin,
quel amyci n, rodorubicin, streptonigrin, streptozocin,
t uberci din, ubenlnex Z|nostat|n zorub|C|n

. ._A_L___l.L__ o ._A_LI__L.._> o, o
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mepi ti ostane, testol actone; anti-adrenals such as
am nogl utethimde, mtotane, trilostane; folic acid
wo epbesiozher such as frolinic acid; acegl at onePCT/US2006/003577
al dophospham de gl ycosi de; am nol evul i ni c aci d;
anmsacrine; bestrabucil; bisant4ene; edatraxate;
def of am ne; denecol ci ne; di azi quone; el fornithine;
(NK)e bdallsptneuimp‘ln]a,c ahditmacrthagey)tﬁbégm belylatighadly gald ith@et cell and

nitr dr ox ea I enti nan; | oni dam ne;
Subsﬁ‘iﬁw n%%uﬁ%?( %ﬂ@iﬁ kaﬂ‘b@@@%ﬁdcgﬂﬁs%m@hﬂm ADCC, NK cells,

e e v

hematoplotbtic Deti§ iy bunyeiarzsdcie; Taﬁﬂ@@&frbngen«%4 BﬁR@fzatch and Kinet, Annu. Rev.
si zofiran; spirogermni um

_L@Zzﬁﬂéggﬁ A (Q‘)g%ﬁX'T‘Q AFSESS| lalagﬁeacﬁglty of a gglolecule of interest, an in vitro ADCC
assay. §dcﬁ hiks QR b cRibBY 1A Matent N‘ocglgb@%&ﬁ&e§ ) 1e§307e§1|a§ bt %e&ox%ned Useful

toxin, verracurin A roridin
effectgr eclhsafv;r Suchn dmy.‘n mclwﬂaqmnbherahb],oodrmmmrmaéarrk&lls (PBMC) and Natural

Killer . 1‘(1a Aceiym acctic? Ewﬁ&p‘gﬁr ¢ nv@%gc ,%gclt gcglge of interest may be
assesgeamawii\sg e% Oin Pafinlal mlel éuEﬁXaQ—t(aaf) dis bdedlift| CLyMECLSaI PNAS (USA),

% ui bb Oncol ogy, Princeton, NJ) an oxet axe
95:652-PAXGHSRE (r), Rhne- Poul enc Rorer, Antony, France);

h
CORARANSME oy SR o 8550 VBB S s gmos Efand oo

cffect6i Sulcabhs) Prderabl b‘ﬂ{él @éllsnexpi/és@ bt asdsi e |C£{d P&m ADCC effector

et oposi de (VP-16 i fosfam de; m tonyc
functign.t oRasmplenef biman ilstkonges wiid ghdtliate; AD@(ZblnhnhmB peripheral blood

mono AR B8 i TS DA Bt newop

with HRFMCE QAONIK &di (béiﬂg?iréib’ﬂr&f Thé Gft’é@oﬁ@ﬁf Bay begidAA ﬁom a native source
capeC| t abi n and phar maceuti cal | y accept ab

thereo;faaﬂ& dronya P@%Olb?BMfgsla%é@SWb%i keteimny of the above. AI so
[ ¢ d Rty 0 rnmonal ,agent s.
t Eg% b&%ig{tg tﬁg Irregéé) u?ragého?‘él%{nﬁregﬁst%d% dﬁ%cﬁlg’ aac]EeC?ﬂji(’lgﬁla{ gmds to the Fe
regiont afranramtibedyh "Hee mofeire@BER @gendivieseduedbdBurh @ FEaNRk@ver, a preferred
tanoxj fen, ral oxifene, aronmatase inhibit

FeR igypnp) which bingds |aésIgG@nﬁ9QﬂYo(>a>&ammrepmtor) tand Erx»?ucbm eeceptors of the Fe(RI,

NI T S
receptiis] BRI 1@8sptds GRIude bﬁuﬁlgﬁﬁf%fre %gl%:’ e orc‘ﬁ{hﬁ (an "inhibiting

and phar maceutl cally acceptabl e sa
receptefé); i hich \hage (sfmldmyamlfnowwi atiprences Tthet tidfemphiaydridk iimetie cytoplasmic

ener termfor pr s rel eased by one cell
comaifg? serdl or AR ereosh BHBIHS copife g mearceesepir dprosine ased

R —

unmuriom::lepltde dyrasineybased dnlaiitiok imeif @RI &Di/té RytdplaBMtedSiHfN (reviewed in

n growt h hornone, N methion human growt h
Daemlh#%&aiﬁam&a% BB n1AS o is] Sp%ﬁ sevigpves @ Ravetch and Kinet,
Annu. ReY BRinol. hQ'ﬁ ycoglrgglmwbﬂ%t aP RS fhodd & lxéépq1994) and de Haas

prorel axi n; ot €i n” hor nBnes suclit as 'f 0

et al, ﬁl@lmﬂmy_l@gh d@ﬁ'ﬁ&@%( FBMYS). Otlyar icRs Slhclnﬂllhgtthdsg tHOE ﬁ@eﬂlﬁﬁed in the
patic_growh

L ;
future, ol Phcon 3Ateeg BT <y SR BPREY P e B neIaday) e anafal recepto,
FcRn, {Vﬁiéh(ig% ordstbi®for 'ﬂ%cth%fe?of m&feRal %Dd%hté tl?enfétus RELer e i, 7. Immunol.,

erlan i nhi biting substance;
117: 58@6?%7@btmdé§1m@égédaﬁame&péﬁﬂ4@él99ﬂ))h| bi n; activin;

vascul ar endothelial growh factor; integrin;
t hronbopoietin (TPO; nerve growmh factors such as
NGF- al pha; platelet-gromh factor; transform ng growth
factors (TGFs) such as TG al pha and TGF- bet a;
insulin-like growh factor-1 and -11; erythropoietin
(EPO); osteoinductive factors; interferons such as
i nterferon-al pha, -beta and -ganma col ony stinul ati ng
factors (CSFS) such as macrophage CSF (MCSF)

e
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The ternms "treating," "treatnent," and "therapy" as
used herein refer to curative therapy, prophylactic
wao b@ocagsp7l and preventative therapy. The term PCT/US2006/003577
"therapeutically effective amount” refers to an anount
of a drug effective to treat @5di'sease or disorder in
a mnmmual. In the case of cancer, the therapeutically

ef f@uiplvBenapaideal cybRxdit/g aH@Y‘CDEﬂUfé@erttBethé‘ qyéﬁeg oPh target in the
cancer cells; reduce the tunor size; inhibit (1

presegreyof qogplapet. ekhesamplpaeaetiation pgthwb i9)initiated theabmdmg of the first
comﬂsoﬁl%ﬁt c%fr i 'cgljﬂp eﬁt ?}% e% ?@fc@ fto %r f%@ul nh' %JIL t?bod?) complexed with a

o Sonmerex era
cognaretaatpensi To abdekd bcbrhpleﬁﬁntsaaﬁﬁatﬁml EIﬂDC talstﬂi@,r e.gr 8\l&cribed in Gazzano-

and/ or _.relieve_to sone extent one or nore of the
Santorg g MM&V\ZQ%163%9%)S@%GWPMW?%G ext ent
thgy d&fﬁ&tﬁ‘ﬁi’d@ﬁx‘é&‘e&{nb%?‘ﬁ ShePRih Bhe kst Horeeéme?;ﬁo@lg i 3RE 6F more CDRs

cells, 1t"my be cytostatic and/or cytoto
thereofiwbizh Tesudlr ap;mpleﬁfémelﬂa;l then affinity ocfa:he; aﬁtd:fodgxfaﬂ'ahtegenb eompared to a

neasur.ed by gsses urden
parerf] GRHAGT Ut ARG L Io0HY PrPS AUEHRIRBIS)  BYQPRALRRGHY pRptired antibodics
will Ha®8 RATORRO14rdr %ﬁer(ﬁ&molﬂ“ﬁﬁhﬁi@ﬁfor 'ﬂﬁ'\ﬁ%let arfigen! S&F’ﬁr'ﬁ‘treyrlﬁétﬁkged antibodies

refers to an classified as nannal i nclhudin
are pradieatsby priog eSplmOrm imsthe awdVlatke esds M&aww 783 (1992)

el QR SEAERSRTRPHBR! 3! o BTG Rnh SRR of R

and/oaS‘raﬁleW@ﬂ@feEiﬁiﬁeﬁs déétfrﬂabdllbny&ﬁQHl&QzlthoE NeRtABRAL SO 184 91:3809-3813
bj ect, as determ ned using the Response Evaluati on

(19945 $ahisrichal, fiem | 164 irkss {1 99RRC stron ¢roal hdmmuaiodé:1994.2004 (1995);

Jackspfé 2{0 at, 92 fﬁ%_mﬁ&?f e1§%ﬁ7g§3§ 9(2 92(3)9% Q&d‘lﬁa{v@?ﬂ? OF i ,l Vol %l%gf, 226:889-896

(1992 ni tial conplete or partial response to the time of

di.gease progression, or death. The term
éﬁ’ﬁ i8S é@&?@?@e UAYPSFAI® “IpenyngeReoHisrhinding of angibedies” for example,

refersttB§hd éﬂf@eﬁ &hé ?ﬁv‘% nQhat'dcBRt FEMech Bre gﬁ?cglﬁtr)%ning site of

progre33|o ever occurs firrst.
an antilpoelypheé the specgﬁesrmgom re(cﬁ:g)ﬁed ly thatedtibalyi ndi cat e t hat

e A R SFPe 30 B Doges hsin moan having

the aﬂlgtﬁl t6 Fh QM BIR 5t NBivity BB DROAHREBAS irfchriY Q)fy \kf%% P@;}‘anilple apoptosis

\Y une, for three consecutive I’TE&SUY erren
(citheprrpar egonistie op stimplaging manhersa meagimagmasttcsor blbcklng manner) in at least

d Met hods of the.l nventi
one RTINSt TR Rt 2o (TRAR. or modulating
activatiod idf s as bR ﬁbﬁ:\éhl@@@n tHiX BiffatelnYar idrahieg | ﬁﬁmﬁa?cs’ub'ﬁ‘ &s caspase 3,
pol ycl onal , nonocl onal, hunmani zed, bispecific, and

caspaff?e% &awatsn] gt ADRnt AssayH s detaumisiag aptivasion ioé sudsytrassliular molecules
I t
oo IS o f R BuBunhe . T BIOCRE P B 7oy Peter, cet
Deathnﬁ;ffemoﬁmﬂ%lﬁlOp(ﬂlOQO) ldﬂ@ga;taabr(tdélb@@t%&?,ﬂgb(ﬂb%)? ACb;hlﬁenam et al., Science,
eparin ol ycl onal anti bodies are known to e
281:1 (ié f:’l%étfl%rggl sgn Pol ycl onal anti bodi es can be raised
| Th& PRI Ronish %d@‘égém%@’ I\&?X f&a Ifégeu{%rf& th B g&%%l@@é? mecule which

_ an 1 nmuni zi ng agent - an desire an adj
is capablppf; dirkgtly arhiedirevtiyriubstauggiadly mrducmlgdlbmmoadg oy afanving [DRS biolo glcal

o USRS Sy TR R SHEEASIEE U 1
compdri¥slé ttfe h%@ld%DR@' MRKRE ds @ﬁ)o(?ﬁgaﬁd?gﬁégﬁ?& 8%a eﬁ’abﬁé'bgﬂ alfvating DR5

protein thereof ki may be "useful ugat
receptpxrmimh ZesHls Hyan @cttvgthn pf @teedrmera dntractlibulivesi grmiing pathmiags which may

p@m: n| zed es of such
mdudfgﬁ%#ﬁr%g%em C asQ? (ia%iée b%f?x@% not limted to
keyhol e |i npet henDcyanln serum al bum n, bovi ne
t hyrogl obul i n, and soybean trypsin inhibitor. Exanples

of adj uvants which
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may be enpl oyed include Freund' s conpl ete adjuvant and
MPL- TDM adj uvant (nonophosphoryl Lipid A, synthetic

W e@hasese di corynonmycol ate). The inmuni zat i onPET/USOE003577
may be sel ected by one skilled in the art w thout
undue experinentation. The mapgmal can then be bl ed,
and the serum assayed for DR5 antibody titer. If

dephd Rfns ¢AheigBREIRhd @a{tagama@’e)%eﬂuswm&elﬂ Reerad ol BEEMbe a molecule
titer |ncreases or plateaus. 2. Mnoclonal Antibodies

whiclt i capabliesdodirestly or inéreptiyy enbst@ﬁaﬂﬁayounéqrﬂfémﬁamdvengf or pibiting DR5

blolog}cg agcl 10133?a (larslﬁﬂg Iaﬁ@%:ngﬁ o g%galmt h‘lﬁp ﬁ%‘ lgglgg Wl?)fch neutralizes the

biolo@RECAdPRY rdaMIticg Hopr msdadtﬂvatsdnecbrrfonﬁiaionrcﬁ a, cotpfiextB&iween DRS and its
1975). 1h_a hybridoma nethod, a nouse, hanster, or

ligan %ﬂé‘?asa‘ﬁm'aélgﬁl&e host animal, is typically inmunized

Rind % {oéfsn Qn@gg&g?&ﬁ d{ll ’t arb YERDRCY bfRd s 3I?Ste and refer to the

pro uce or a e capa I ng antibodies th
orden‘!yr o1 campelicd focial df)Cel]) ideath ﬁlontahmalmms ztyp‘lgﬁlbrmndsmpamed by one or more

Alternatively, theI hoctesrm be i ni.zed
chaxiGigings, o e et Iy peRensation. B8 SyRlAF. 1A ai@epe membrane
micrdilH, Eé%h‘)éﬁﬁﬁ& g€t ﬂﬁcl@u@%@a@)m 8F cifofHsin DNRto? ld@s of mitochondrial

t hef eof suc as a fusion protein.
funcuomrnuiﬁhjz iactjvigggeant berslpterhined nad imeakyred ofop mstance, lby aglhtymblhty assays,

anne)gér\? B’f}l}dﬁ%ﬁégﬁfyﬁ BFSﬁgﬁg ﬁg&& %g?s&fr I?Ig]A%g&c%r% orgsw aﬁl of which are

knowi i@f t8E afd dityrepoptotib ActivIRUNHIZ bé deta@inéd 69Ny e annexin V or
an extracellul ar” domai n sequence of DR5 fused to an

PARPgﬁaEequence General ly, either peripheral bl ood

| yﬁeh%%g ecgang PB‘I‘cSéflgerﬁusC é#‘f‘g drg?ﬁgn%ﬁn% Lr%fr‘egf 2 %g er@%]csn%é 'rtgé Bhysiolo gical

are désire

condimaﬁdnlrﬁaxmﬁmls hhdreis ty@wamd tlamctpided 09 mfeuibesi cdldgrowie Examples of
nphocytes are then fused with an immortalized cell

cancqr,mfguclj:slpqt, @rean@ Jdimites) te, qagenoree, dedvding adpupcagginoma, lymphoma, blastoma,

Y r | .

o S NS5 S S 1 L i

examplza d€ sach cEIl@BSmcl@d@ Efilampops ceElEeaﬁO&] smalloadr luag careedr, aehdsmall cell lung
I|nes re usuall¥ transformed mammal i an cell s,

QSR HESIRAPYS 5 cATSHORR; B4Rt qanggdfpdgkin’s and
non-}%d gﬁﬁ)ﬂ@ilnh anbr@hti OdanBR U bﬂ%ﬁhﬁ”@erﬁ%ll cahédP&FiotaCovarian cancer,
oye brldona cel may be cultured ih a
liver smcbxa&ulch ag hbpatm @awammwmndﬁwpatpmf elrdds yanwon thagascapner, colon cancer,
nore su

colongitl S PASRRNAF P febnorat pVer PRt JafinoBil Kidhy cancer such

as refal el Pk A alﬁieWhlﬁls" fkors, BasaE BelY SRciNRLMANARYNME prostate cancer, vulval
guani ne phosphori bosyl t ransf er ase (HGPRT or HﬁET
cancer;Hlyioid cancer, iesticulan eancer, lkeophogsal aueas ang piadens va pf head and neck
Cance|rncl ude hypoxant hi ne, am nopterin, and thym di ne ("HAT
nedi un'), which substances prevent the growth of
HORR Tetie Finth@ iRt reedd| diseady ’ah&ink @ dlidendenn tvatlitlz & do@Pohent of the immune
lines are those that fuse efficiently, support stable

systergjod B nagadl castq@ﬁ,ég%dlw Frothgwiss seriribyics toe :arbidityag the mammal Also
t (6] |

1nclu<?}e%l d Ihlkl,%m&%%% W%X %ﬁ%%u?a’tloﬂ ﬁfté?v g?réefi MI% hﬁl}l{a]é resggnse has an

ameliortive IeffB&tSorapmgmssmm efnie Idcstmsel [ riﬁsludemwu:(hjmﬂms term are autoimmune

beopt ai ned, ..fo st ance, fromthe Salk Institute Cell
diseagss.cipieeedH eimfﬂamm Hpeass: neRHTBRG s digied Tilgmimatory diseases,
mfectﬁiﬁ@r liRaked Y Bﬁ‘d %ﬂﬁ&ﬂeﬁ@i’eﬁc‘%ﬁtdl&@seswanﬁﬁéﬁ les Vbf Glfbhihe related  and

An exanpl é of such a nuriné nyel oma cel ine 1s

inflanRBME6BAJBEASES, SONECH @highlasaynmmi@nwnTmeﬁl wadiatedd which can be treated
accorgig\gitsi gan\Peg gx% ﬁlréc lb glﬁp%gc?rpg u%q;s slﬁlatlr?glcﬁ)’o ae\éﬁag o1c‘ia arthritis, juvenile

anti bodi es [ Kozbor, J. Imunol., 133:3001 (1984);

Brodeur et al., Monoclonal Antibody Production

Techni ques and Applications , Marcel Dekker, Inc., New

York, (1987) pp. 51-63]. The culture mediumin which

the hybrldona cells are cultured can then be assayed

T 1

o - o o o
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nonocl onal anti bodi es produced by the hybridoma cells
is determ ned by i nmunoprecipitation or by an in vitro
wheodiosgy7assay, such as radi oi nmunoassay (Rl A)POI/US2006/003577

enzyme-|inked i munoabsorbent assay (ELISA). Such

techni ques and assays are knogm in the art. The

bi nding affinity of the nonoclonal antibody can, for
chroBX aARte, sRRidIRbeldhaikids, RystbiiR RtabsE tRraasaha)sidomt

Minson én%&Pgl lard, Analmy Bhochem . o5 22069 19§ﬁhlc mflammatory
myopathiesy (d@mat@rm%sd pwmp@bﬁasw&w san@omemsteml@ crasqlh@s, sarcoidosis,

autOLgl!Pg{gle €1 es g:ﬁ elﬁjﬂg VQ v S)t()gfﬁéa@p%hlﬁg p%ljoggsﬁ'%a%gh&caué‘?al hemoglobinuria),

autoisfina th&mﬁoajabperﬁaxl (diopattidi thré@bodytipsnipUr ep®a, immune-mediated
i.ncl ude, for exanple Dul becco’'.s Modified Eagle's

thrompogytgpsmia), el tlfeéféramﬂeﬁ?aswﬂaéhlmv ﬁ/éthOldlltF?e Juvemle lymphocytic

|
thyronﬂtl?é' dﬁf@ﬁﬁe l&amgp%l éle B ohﬁégiﬁﬁc?@@%&%ﬁkﬁ Arenal - disease

(glonmtlohaphﬂas maybubéntersitist neplmutlsp udenﬁyedadattrrgo rmstehas cuf tthe ecentral and

um or a cites fluid. onvent . i. mmunogl. obul i n
Penpg%gh R ) M LI A R BAtypeuropathy o
Ty i

diseasels suchoamifastiabs }mpaﬁlﬂx)(dhlemltmaﬁy B;IG,ODQE amlckﬁhdnwon—he_patotroplc v1ruses)

I e
sclerdHel dBOBhEEs, 'ﬁﬂ&ﬁﬁgﬂow addsﬁ’dréﬁoeﬂn% Qe ABINRAGSE thtihAStory bowel disease

conventi onal rocedur es Yy usi ng
(ulcernstiyey oeplitib:e dirolies pdistrss), t glatenssmsm:\@p aebteeomthyb i awdi Nyhipple’s disease,
specifical

autoi R, S5 Aab R sRR Sef i ngusiRE TR o otisceses, evthoms

multifoeit Sand edovitac ernabitisf ghofieds, SMfe dRbases GRcHDMA asth&E allergic rhinitis,
i sol ated, the DNA nmay be placed into expression
atopig, dersiilis, {ppd dppAs@SKINEY and aﬁf@ﬁa@@,t mypplegin dispasee of ghe lung such as

eosmﬁdﬂfl egr\?gﬁl% %éﬂ’ﬁ ?)hﬂ]ﬁ %r@s%a l azfg] %b%ﬁér{%ltgqty pneumonitis,

transp‘hﬂttatﬂbhh &BWcﬁﬁdp rdistusze hﬂﬁlﬂﬂﬁigﬂ @byl rdjedtiont and, giaﬁ-versus—host—dlsease
pbtain the synt hesi fIﬂOf nonocl onal  .antibodies in th

Infectiqus dimgpssaripclids A% (LY inferdopenatis AmBy Co P> ArdiFs bagéprial infections,
funga Hl'fecﬁﬁ "Bl ffozoRin ﬁH irfs ﬁghﬁgué NB=8Rd ng sequence for

uman vy and I'n constant domains in place
of‘AmhmnhmneldmgM 1smused1hetsmqmem bemyl, plrerdl semse et refdr,to disorders or

condifestananihipeF R LS REST RbRHTBGH SEURIS s grises from humoral or

 cellulSCHHBRRE ré’épbns% d¥adhk ﬁ&lvicﬁﬁl ﬁféﬂ' l%eﬁlg B8C Berf BlvnAtissue constituents.

non- i nunogl obul i nﬁmdypeptl n that manner,
Examplohinaiude; "bub are’ hgthlimiied dmt Iupuml me'ﬁlemaemp,r ép'mlélds,t thetimatoid arthritis,

psorisf SRl et S Fiplen o RO RGprBb G Fie (D).

Pal y@ewtl ﬂﬁﬁnt@fy&ag%htb Sﬁhehuis&ﬂhér@ih rbfefy t@%rtﬁ)hﬁfc‘)bn&l 8 BdrAfosition which
of an antibody of the invention, or they are
inhibits gawthrofesell frovirre Hed/oriivais dhue e grgwﬁf inbjbgory agent may be one which
e 4 nvent i
signi R g Bl o PR S bRt t BORAL iffbcory agents

includanigérge that blubk vélhgycls preglessibm @it & phet fothér thanfOphaeyp shchs agents that
anot her anti gen-conbi ni ng site havi n% specificity for
§1

inducg Gl iarreet 2B M-aiS? gerst: Shsvieal M-pbase fhiaskera meindereriyiaess (vineristine and
Vmblagtl)l/r?]e?,h TAKDERP P R6R I Thnfbilok? chchl Bg d%Q&WElgglgtéﬁ%ﬁ il daunorublcln

etic protern chemstry, includin nvo
etoposidey smil i biéonmgpira g dibbse. agents &m’ammése Gl mblrspilbmeﬁr&nfms phase arrest, for

usi ng, a di sulflde excha ge re ctlon or b
examxfcl%rﬁﬁﬁ\g ‘%Y@Hﬁl%é@%sr RS [PEOXHH) duedsfsogey dagpibazine, mechlorethamine,
reagents for this purpose include imnothiolate and
nmet hyl - 4- nercaptobutyrim date. Single chain Fv
fragnents nmay al so be produced, such as described in
H ades et al., FEBS Letters, 409 :437-441 (1997).
Coupllng of such S|ngle chaln fragnents usi ng vari ous

"7 4 o, -~ o2
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reconbi nant production and mani pul ati on of anti bodi es
are well known in the art. Illustrative exanples of
WG owh/083®chni ques that are typically utilized bRCEKS1b€3577
artisans are described in greater detail below (i)
Humeni zed anti bodi es Generallyg a humani zed anti body
has one or nore am no acid residues introduced into it

cispl&ti h&hOEeXatdy! FRfluctOMBEE - andiNSBEC. NORrite o MARA &6 Be found in The
residues are often reférred to as "i nport" residues,

__e@m@tB_%ﬁ_nggmcMmdelselnewdﬂs@nh a4f., Ghaptﬂf ly enifleil 4661 cycle regulation,

domai n Humnl ssenti al | rfo
oncogeles, o%d ne%pl ltC o?bi(/ﬁltrglf ani ecf & (‘\)f\zg) § c{efs gPl%léladelphla 1995),
espedidllyg). 13. Nature , 321:522-525 (1986) Ri echmann et a

Nat ure , 332:323-327 (1988);  Verhoeyen et al
Scllnisen “progrugt 24 vsekin ﬂ(ﬂi 9BBljoptionyefars ks ¢ PragursAyon daieative form of a

phan%@ﬁtn%’ilx%%eﬁsﬁggtg%% 9%?% tF)erc & 58&@{1%@19 cgﬁgéﬂgﬂ t&the parent drug

and iacdpabledif ®sing rezymintivelly atisatd chbm'ert@ﬂmtoeuha more active parent form. See,

e.2. Miainn Pradrisk i Cast CRRUEBERDY BREMEFH SeqBREpactions, 14, pp. 375-

382, §Pﬂh‘ RRhnd B@fﬁs‘g (ggp%%) DRI BRE G G@ro&%hgsoAaeﬁéﬁﬁ%al {\pproach to Targeted

humani zed™ ant | es are typically human anti bod
Drugbslivbrys obizecCiRDriesDelivery, Bnnthmiss‘lam gpds),q:ps 2#R26'6 duwtuans Press (1985).

The Pisdai St EarEoh PEUS g5t PohEReFaoan B SeTing produgs,
thiophekpRMEZ6AtaMfi ghﬁfoﬂhggt élﬂﬁteocfontuuﬂﬁg hddrindst ﬁeﬁtﬂe—doﬁﬁmm prodrugs, D- -
anti gen and ot avor abl e bi ol ogi cal properties. To

amine @pidanedified Brognms,, glaeosyleigil mepdragsa befe-ddcsam-gentaining prodrugs, optionally

subst%&t%@ rp%eng t?zl%.?dﬁe %%1%%?% %? (%ré%ef g Cg)grlgﬂ]&/b b?sltlgulr’ﬂe(s)cf: %%énylacetamﬂe-

contaﬁﬂ;?é?fsbﬁgtgs Suflivervic 7@ sing badl bthes 5 URbR@ritihe §RodtufEwalcAnah be converted

the parental and hunmani zed sequences Thr ee
into the PeFRICHMarYtPioMsHsw Bt Framplerafsyiotaxic divgp taycan be derivatized into a
o Y e S 258 A LB 0 PR bRt rpenc agns
described beliospl ay probabl e t hree-di rrenS| onal confor rratl onal

St 3}%@ g‘?}’t&{%@g glg‘?rftgﬁsd Bﬁgg%gg}e rga %Iv%g‘%ggﬁ?e:#h@tsuﬁnblts or prevents the
ﬁmctﬁﬂadfyc%l@ aﬂé/of Bﬁlslaé H@SIHMC’[{O?JJ & Qiist hﬁertgﬁﬂl ‘i’éjﬁﬁedd@d k' énclude radioactive

functi onllng1 e9 can1 atlge [ m’runo% | I'n"sequence,
isotopes de.gt A€ alal, ;I%?F SY35 Re'&% Retfé sSmihBi ﬁf]l’ 6end gadibastive isotopes of Lu),

chemfifeeialicSaehapd e et S HIGECHE s L boRRa Bygptve toxins of

bacteﬁ&l gﬁdplfnwmaﬁjﬂm 6ﬁgiselﬂ§1u§mgﬁ<algme&ﬁ@ B/ SIEFHHBIHG BheP&dT.
that the desired ant I ody characteristic, such as

i s ehemthentifoni¢ egent’ots a dhemical gempenmdivgefsl &) thejtesatment of conditions

achieved. 1n res re dir ctI
ike o ¥&meled of SR Ahrasdlflc GRbL FRHY Ao RiRe HegtE ahys iotepa and
cyclotphagihaghidd (Y TORANTHY) Talk‘?DﬁllﬁﬁatblUﬁﬁ%ﬁ a5 B ﬁfmh)rosulfan and piposulfan;
anti bodi es can be nade by the hybridoma met hod. Human

aziridips| el AR dDeRBOdeRN LGRERPIHERS% 1 done @Bdl| wefepas ethylenimines and
ct h oc t es

meth%gé}genl%g%gr i g’lggl H{gor %@%gg, Erg Hwi é n%g%lgnephosphorarmde

triethyll&3thiSalbkpl{abefdifie aad dranﬂagibﬂHmelﬁhmaj acdhdg&ﬁmls Q(esplecially bullatacin and

Antibd Pr oduct.i on ques and Applications

bullatﬁcdn 'Ge%ca(r%?tg%qm rhqﬁyn el analogug tom bmosqatsm callystatin;

CC- 10@5"’(198%&1&1@'1% AfdzBeaf U@a?zeﬁésﬁﬁ%ﬂ?ﬂiz@leﬁﬂ's?}ﬁﬁr Stid %ngo%.[& Q)ryptophycms

hat are capabl e, upon I mruni zati on oduci n

: (partwwlgér ¢ryplioghysfin hwndmrmnphMGHISQsiqlastathdmmﬁm (Jhcludlng the synthetic

anlof 35050 T RERIL B Bl SR Gpob gonssan

ant i body heavy chain joining region (JH) gene in
chinmeric and germline nutant mce results in conplete
i nhi bition of endogenous anti body production. Transfer
of the human germline
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I mmunogl obulin gene array in such germ|ine nutant

mce will result in the production of human anti bodi es
W@ pwe/osaIri gen chal | enge. See, e.g. Jakobovits BECT/EE2006/003577

Proc. Natl. Acad. Sci. USA 90, 2551-255 (1993);

Jakobovits et al, Nature 362 255-258 (1993). Mendez et

al. {Nature Cenetics 15: 146-156 [1997]) have further

nitrofdiiP @weAdd hiach eahniplagmbaid ddoitadesias, atcﬁé’lo?hdsgﬂﬁnﬁf: estramustine,
transgeni ¢ mce designated as "Xenompuse JJ

ifosfapide, Exeaprstiyedns mpchioretipmingerridy didioshlesde) gilphalan, novembichin,
phengsfé%ﬂrlrl?{ Itﬁr%%c{ iy %mlgur%}o Hﬂd@o% A m Jta?d Wﬁﬁ:ro%ﬁllease V%gh b%(s carmustine,

ntegration ase eavychHarn

" chlorarudodin, gfotenedséihg lbﬁmstlnenmﬁnmme; mhlmsdﬁd: edritibivtics ts@ch as the enediyne

endogﬁﬁjnous JH segnent as descri bed pbove The =
amlbwél% salichgamigitp eppeciplly zaliqhgargicit ( n#d Wawnuﬁai%, see, e.g., Agnew .

L3 8, AR08 B B G GBT Gf Spcamici: o

well (83 dedvakimytatiandhednsephbiy baids @0fedk bclﬁf)mbp!ﬂaiwﬂn Keh@ﬁjdfe antibiotic
containing 32 VK genes, JK seq%hrrrents and CK genes. The
chromgophopg)y;as cw@@rﬁﬂaéoacflﬂomms BBY@Ro%@rS e blermiyeins, cactinomyoin,

carabldf caRREBmyBIRY BB R0 nzilI éhrc;rg&ﬂg&ﬁss da t?{é)lnjtﬂgfihg Ql?d}ﬁblcm detorubicin,

rearrangenent,; asse pertoi
6-diam+ﬁ-iol&<}dj-msleaclﬁe,p deiceulacnhl énhdh;du% pmc&phcﬂmoalo&brublcm cyanomorpholmo-

endogenous .an es du el etjon.i n .endogenou
dorog i DY el HOroaveli GBS depolor b an oINIP e idarubicn,

&l in, At trdsV h d c
S el L P e —

‘ Potﬁmglefdmt oplppmd%e mqlmnyeant |r¢zrbm1ula@n,arﬂﬂreamgnmdystreptozocm tubercidin,

in vitro,

sberilehoPROYRin Dbl g o8Bl TR AL il Rir i 304 S-fubhouracl (5-FU);
folic AGE S0 gngs suRhtab uendpmnhﬁmeue@m pb@q)yerhﬁ HBA%Ra@EePB e analogs such

are cloned in-frane into either maj or or m nor coat
as fludargbiag.rp g@mpf@puenes ihigmenne ahloams puinislies, anslogh sagh as ancitabine,
r y un tl
azac1¢\ﬂmégs rrgn éﬂ%c}]lﬁ‘ (H’Lxg %9t cﬁ{,l] g&%cgﬁ c?)ggﬂmdme enocitabine,
floxudinguse&U; hendrogﬁmé Biohu as pﬂ[ﬂsteﬁin@ Q@&hﬁs&tﬂ&)l@e propionate, epitiostanol,
si ngl e-stranded DNA copy of the phage.ge

mepisiast {FARCIEBE @at-ahtenNS Sral s anesty ﬂﬂgp@m Péstapy, tilpstanc; folic acid
Lsuht e n

it SO0 SR R PRl I ATISUET Gt i

amsaq)’hnagbesn'abmm]s bsamtesnﬂ;‘ eddtqu.’oe aeéofimes; démedodcif; GMthuone; elfornithine;

eliptipgiEp aseliei a5, qiines epEnids duttug tatyo ety Jergings: lonidamine

mayt@@iﬁoﬁ@'s%&ﬁ'als m&A¥isthel and %aﬁﬁtﬁ&m@inﬁbg&zbﬁb %tb‘)&ﬁl%fbﬁé mopidamol;
Bi ol ogy 3, 564-571 (1993). Several souUrces of V-gen

mtracg@@ rmmogtat;]@,rpml;amgte dirfrobicinh agéomyﬁlplqagcld Q- athk]@gdramde procarbazine;
Nat ure .352, 624:628 ISO| ted a. div -
Pk, (00 i, S tiverBiaIES RhifoBohdl Chainions 2 222"

mchl@rsﬂfﬁiéthlyﬁhﬁﬁé Qﬁcﬂo‘tﬂ%@{e}s‘ (éSf)ecVaI%eI‘lQ &o;aﬁ Ievi@6urfd RMokidmh A and anguidine);
spl eens of i muni zed m ce epert0| re of V genes

urethany; yindesnendacarbagineh meaROAMSiBe snitehioniel;qulielactok pmbmman gacytosine;

L A T e S
Myerd Bquibe cmninoip,ggfs Prliaseton, ST nd Sbwekae {TAKOTEREM [RhoBe Poulenc Rorer,

222, 581-597 993x or Giffith et al, EMBO J. 12,
Antonyp dirgagg); gblgram £emaiithing | tikinguaningp neeaptepringo ayethotrexate;

I 0 h
platm%{;lper nq%tg gstu {Sﬂér?? C?Sgo h% ?‘ﬁbdﬁ ﬁglhggglgllaﬁ@r‘ Oc}ﬁce Wi eiq?pomde (VP-16);
ifosfamatef mitomyghd?; nafdxanirone; viatidstiBe;cahdrelbitiesfdvalbintg novantrone; teniposide;

high-aff.inity surf | nogl lin are L

daunogis i PRy FERS CLoPRHoR, GPATidr dApe saraerass imbikjior RES 2000;
subsequent antigen challenge. This natural process can
be m m cked by enpl oying the techni qgue known as "chain
shuffling" (Marks et al, Bio/Technol. J Cz 779-783
[1992]). In this nmethod, the affinity of "primry"
hunan antlbodles obtalned by phage dlsplay can be

.
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l'ibraries") has been described by Witerhouse et al,
Nucl . Acids Res. 21, 2265-2266 (1993). Gene shuffling

W@ 200628301 be used to derive human anti bodi es fPOMUS2006/003577
rodent anti bodi es, where the human anti body has
simlar affinities and specif3@ities to the starting
rodent anti body. According to this nmethod, which is

dlﬂu@’oﬁﬁthyﬁ)ftmﬂm&d (DMED; rethioiopeid] @pyaciabimg”andt pleariaestyically acceptable
ght chain, VvV d ene_ of rodent ant.i.bodi es _obt ai ned

mai n
salts qug 195 JEIYAIYRS 9 gaqye% e gheve sAlsa proleded ifjthis dgfinition are anti-hormonal
A2 ] :
o 8L e RN B BRSSO Mooyt
exampteoltannomﬁemf rdhoxifene,v aromadihse daplibhg 665)imsiavoles)g 4ehydroxytamoxifen,

f.unc bi nd| S|te i..Le. e i.to .
trio ok IR A 01 SRRSO ot e B oy t-androgens such
as fhiRARd8 St ARSI REmidR, RuFRNidS, Chnﬂ LR8I, ahE pheMBicAItRElly acceptable
rodent V donmin, a human antibody 1s obtained (see P Cﬁy

salts paﬁentd@npmvasafmmﬂm g8ve6213, published 1 April

. | JI.ad h
ant B GO MISPLRE PP g OF RIOL TRy G pegulation which act

on af6H®Y @élelaé htereduant mb@igiofs, BhinglledF &subR dYickHRWORK lymphokines,
or CDR residues of rodent origin. As discussed in

monakiesi pndyEpdiional olyneptidso paeonss. tinelugled, among rthengytokines are growth

hormgﬁ)t{ éu%ﬂ g% ié%/mgn %B&hﬁ?or%ﬂ%ﬁ%l rg}i] 1} 3919 %;g)évﬂ% H&Iﬁ?one and bovine growth

hormeund; i gacedhyesid Héramae;s thiytdxaet; Inﬂsuthpmiﬁsul’imyredmﬁlstprUﬁeﬂaxm glycoprotein
such diners_or nultivalent forns by technjques Kk

hormpnesy gyeh 25 folliply stmuagingrhorpess Gty &W‘é@ Sieriatg hormone (TSH), and
1utemM%f1$ Agandrdr I_ﬂ-f.)e RipAdd \f?dtcﬁ'mqb%ﬂl n\gﬁhf’a for; ain%@actm placental

knomn the art” For exanhple
lactogeny otwes mecmﬂbl fiatdr-adpliar emdi cbetaf muﬂinmangiﬂnhmhgn substance; mouse

conad it Bt Ty AV pSRHiar PUBHFL Seglfofetrs integtin

thronﬁ)@{)éiétlﬁ TPV eﬁ&vé" e@y\\(,ﬂp h@dtBrsC k@3S | ds "IN Balpha; platelet-growth factor;
ernativel'y, the Tel evant cysteine residues are

transfgub@g igrawtb dackprs KTEHsX sueh anFHcalphei ahdr ST -Hefe; wsulin-bke growth factor-]

and li eog)oiégmgﬁ];@g &’ {eg g%ﬂv% E%c Srlg,lslpl fn I%H.B %%c agﬁ%t':ﬁ“eeron- ip%a -beta and

-gamﬂﬁﬁ eé&(ﬁﬁiyb bt¥m e R f@dtox’@u sy &ch @thm&b}ﬁgem (MaUSF); granulocyte-
i ndi n ecificities for at |least two different

mmacropibagR GRS (GMhCERS PTNIoRRESE i itelasing(g) such as -1, I

f t4 &S 0 t.ar r
1a1ph§ pﬁf%dr[tgjh IL% er% fa]'f1 F’i geﬁ’ IB;%E&LS?;?? 18315[[ Eﬂ?%?ﬁ;%o 01e necrosis factor
such aiseTNEtagjhaQii‘ 'DI‘@B?& Mﬁdﬁdﬂhﬂé @ioijpeﬂ?cﬂfe iﬁetaﬁ'phﬁudlhg S.rIE@.g(ﬂ kﬁ ligand (KL).

ant i bodi es specifically binding a DRS receptor an
As usEh bRy therfemt swiPking ingiides agt%%@wﬂmleﬁowcpﬁ PhiTpperecombinant cell
cultur§ %Hcﬂ)ﬁloﬂaf Jaﬁ§ a&fv%%ﬁ&'iral‘eﬂt! oF b‘ﬁqu ﬁkﬁgé ¥t81£m5§?‘k' ng

speC| anti bodires are known the art.
Tl’E’hdltEm"r[srféttehtgmg,’f ﬁtﬁeatmemt;’r’banddﬁlhermy(’i disatsed hewein refer to curative therapy,

bj s ific antibodies js based on the coexpression of
prophy(% ﬁi‘ﬁ’iﬂﬂl’)@P@B{ﬂvPW F%hai n-1i ght chain pairs,

WHeE @erhh%érélﬁuﬁ@ﬂ’l;ﬁéfﬁaﬁ}e%oﬁﬁf” Sefdisith @h @bunt of a drug effective to treat a
specificities ( | stein and Cuel |l 0, Nature 305,
diseasg 37 dBQglel oBBRmabe fulls sasst oftchecer,ath@ mﬂa@ssmaﬂyreﬁbctxyb amount of the

ST T A R
and prefershly spReincandellintiyrai®] Rebephe@f onphing it §f.cQRRWRSsome extent

the correct bispecific structure. The purification of

and prefrsallp ptopLiumep mstasiasis; ihibiHojsemg gktgnt, (s gaowi; and/or relieve to some
C r.c sgJ
extentld O e O BERY BRAR WS ARE with Tud Bfer > CRORS B o arug may
di scl osed in PCT application publication No. WO
93/ 08829 (published 13 May 1993), and in Traunecker et
al, EMBO 10, 3655-3659 (1991).According to a different
and nore preferred approach, antibody variabl e donai ns
mnth the deS|red blndlng speC|f|C|t|es

Y Y

. e
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at |l east one of the fusions. DNAs encoding the
i mmunogl obuHn heavy chain fusions and, if desired, the

w0 pavaggyrobul in | i ght chain, are inserted int oPGEpS2084/€)3577
expression vectors, and are cotransfected into a
sui tabl e host organism This provides for great
flexibility in adjusting the nmutual proportions of the

preveénb ERAvtR Ahi/BE Rl Eigstin Eaﬂmtcﬁllsl B BAP 86 ichREGLE: WEH: cytotox1c For cancer

unequal ratios of the three pol ypeptide chains used in

therapy, etlécon e vice icamn f@tr@wée th éne@gxre ]mawmtumw bixglen or volume, the

time {AHERAE o BRI T o Qe R PR TR o
vV eTHectermvi@amira®’ ﬁXl@é’(HﬁeSdﬂﬂ E’efafs tcﬁiny| 1Baainal dl@ssﬂi&i)é@ eRddn@ifal, including

chains in equal ratios results in_high yields or when
hmna@lﬁéﬂglﬁr PHIALES LY, pYsesafags@nd s#ts-s hg%pmfeé@ﬁ@@boﬁnn@t of the invention,

% daelgnﬁd}pom ment of this approach, the bispecific
ant1 bodi es are conposed of a hybrid |nnunoglobulln
heEheyterm doljeative nesporfse’ st deffinediasgcameletefor paittiyl tespamseto treatment of 2

il ) AR B ogbobuLL L R i eRoal ob! crcror . e

Cancél18st 08NSy 276 (ngo”as found that this asymetric
structure facilitates the separation of the desired

bl%@mﬁ ‘durgtnmpafuresponsedis useddisteddtol nefen tothedime fromcinanitial complete

e presence of an.inmunogl obulin
or partTIRSRRE B3 83 of O oRE SRE S or Bt L poast o
MO HR G n€ “ (b Sébsil@SfréOsurdvAla ed dsed Weinah rsRPR b 'tlﬁfé frob i first day of
approach is disclosed in PCT Publication No.

treatnueg} akisrase pragiessionedr depthpehichever ocegdfirstFor f urt h e r
S BB S AT, SRk e < 12

mm’ fot 4869 consecujivéimessutantensigat e ant i bodl es

Het er ocopj ugate anti bodies are also within the scog ]
@égﬂtregrﬁv&at @B mdaa@ﬁél&smwm% vameis e@% of its Day 1

"‘“3

. Volunge% efogocgﬁgsg SQJLI’[I(/ ga%ﬂl%ln%ﬁtts 3{316% ginn%‘gso pcm gﬁ?gerfe 01‘S l“l"gcl;re of these

ave, exanpl e
measursmeite system cel | s to unwanted cells (U S. Patent No.
4,676,980), and for treatnent of HTV infection (PCT

appl i cation publication Nos. WO 91/00360 and WO

I gé@%%iﬁhs%Méﬂé‘@ofﬂ%%ﬂ%ﬁ”l ugate antibodies may

€ usSl U cross-1inking nethods.
SuitabMe]bRﬁgbﬁmbm&ing agents are well known in the

SN R L S—
mcludgrn‘}%dlgggﬁ‘aﬁ I AGRE L | inSRlideal Bls LR adﬁg'lﬁe?eroé ﬁléggfét hiitiddies. These

ody ‘(i ncl udi ng muri ne, umani
mﬁﬁmdmﬁmmwme@gmnandmaﬁnmﬂsdybbdnmamnﬁmdws an anti body
‘fragnent . rijogs, t echni.qyes have beendevel oped f or
t he producti o#@%&t&@@gg—ﬁragnent s. Traditionally,
t T8 enfiioAEIRA R MRmEoA ﬁfa‘y‘é@ﬁﬁpﬁb@p AR bt oied] @?&Edd%rbf preparing
of intact antibodies (see, rinoto et al,

polyclpng] zréihedies @rﬁﬂgngwnlxt@tth@algllﬂ amsazn 1PQ13’01(0m@19611)t1badngs cém be raised in a
Ho t hes
é r agmsn% s&) r?yndgj\%l ﬁl‘é?% %Ceén ?%82‘%’9“‘8#%%% ?@m‘f desired, an

adjuvd’mQSTypiﬁdlm ihd:mmnﬁrﬁaﬂ@agenﬂ:ﬁﬁ/oradﬁfvfammmﬁ ifiRBteBdn the mammal by
y recovered fromE. coli _and chemcally coupled

G S St S 250 oo e Sou ke e D
polype?tnl,gé g?ﬁ@%k@ %Cﬂ’ﬂ_znl §3 %1%3 56 ?1'@812219 reggrnﬁqgﬁhg? éo conjugate the

unmumzmgeergleﬁK)ﬁ at pIoggnDhmt\m asdmnhhymmfgembalﬁ%gbnériﬂ:mgl being immunized.
u ccording to a r_appro v, Fab or
Exampies 6 i p Rt Tafkis Svidsiout S5 2 Heted {p fesbele impet hemocyann,

reconbi nant host cell culture. A variety of techniques
for the production of antibody fragnents will be
apparent to the skilled practitioner. For instance,

di gestion can be performed using papain. Exanples of
papaln dlgestlon are descrlbed in WD 94/ 29348

A PN AN S

AT S s A "~ o a
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antigen binding site, and a residual Fc fragnent.
Pepsin treatnent yields an F(ab')2 fragnent that has
w0 dveasorgen conbining sites and is still capabtBUS§006/003577
cross-linking antigen. The Fab fragments produced in
the anti body digestion also cgntain the constant
domai ns of the light chain and the first constant

seruntl @it5@inin, (HSYThy ﬂgfroglb@mhemso%@unnrypaﬁhﬂmﬁmg Bahplediof biivants which

from Fab fragments by the addition of a few residues

may bg employed istids Hreungis rmmpbate ediuvant and VB a T RMCegjus@igmanophosphoryl
L1p1dhﬂ{],gsgfﬂt§1%ﬂ£cgﬁr%%ﬁ>s G cggéﬁn?é/ﬁ%tge nlg‘ieSI o mzﬁﬁgn %o&glﬁrggy l?e selected by one

skilleBah'thé art whihoht tuiime @ypérihdigations i THeatahmal cirhthe ®eHled)tand the serum

d [ bea free_thiol group. F(ab')2 antihody
assayp ggrnﬁﬁ? |5?<§1 Higr-| Jf( festted. phe anrewmalacanihe beostsl b the antibody titer
incredse@GRAES Wi ch have hinge cysteines between them
her- chem cal couplings of antibody fragnments are

al so known. Z.\MpnoulimabAnithadiesequence variants of

i I MR R E T M KA v—
antibGREY PRY 'b@%ﬁﬁ#@d ﬁﬁihg UObISARD BRetHolb, Osuch S aRbde- %bed by Kohler and

anti bod eptide synthesis. Such variants
Mﬂst@mdliam;z i@f’r%ﬁd&ﬁ@ adsbeilpwa snethaskrp nsovd¢,dramster, or other appropriate
host a{nﬂ'ﬁﬁi fs'tﬁﬁg'allgrﬂtr ﬁ m%n dé %Irlthzagkhsui utgg}%ng a{]gtseﬂtot% H{;f? f)ﬁﬁgwcytes that produce or

are capdbldadli prodaéing h@tﬁ&@ﬁ@'tﬁﬁ hall edpBeifidlly GafEbitdathé OifBinizing agent.
del etion, insertion, and substitution is made to

Alterngfivplyethe {ynhocytesey beampmiged mpfies/i ded t hat t he f| nal

oy 3658 50 AL BSBRS' RN n s 5co) or

fusiorp pm:tﬁﬁsthereoﬂ’ sutte abWBRES ZBODAEGY AlsioANnprofid. ’Ifh‘aﬁmmumzmg agent may
t he nunber  or position of

bo such_as changi
altemgqngph% %ﬁfl?eoﬁ gﬁgrgg‘lt pg%plg”o Ii@RA opving one or more amino acids that
I tal e Ofy, .t:
) SHAR L 2L (OLIS =5 P48 AR O i o
compnmagem@weﬁulwsdcnmm sxjuteafi DRS fosdrio an ipGrtqageresi s,

S TR
are ddsfbd|&drT idefl URHs BF ?,xﬁhﬂleﬁédef e aﬂree u&d if %ﬁflﬁﬁﬁnrﬁﬁi&ﬁﬁg&asources are

such as arg, asp, and repl ace

desuede Lﬁlmdynxpho%armﬂg&wfug%w@b@nammta@wuﬂ c¢lhibse using a suitable fusing

B T RV —

Prmclﬁm afd Redctcd, Q&‘c&ﬂtrﬁﬂ&’ré@ﬂ(l@%)’ﬁﬁ 15901 (Bﬂm%h@ﬂﬁimed cell lmes are usually
to the substitutions then are refined

sensitivit
transforped daa@m%arf GeHsh dartighlagy ayelems icalhy of sedenbrbovige, and%bmnan origin.
t N f
Usuallﬁl' {a? or H‘IOL'I&‘LUIQ %}15121{1%&5@ ﬂg% %é‘ §maféfg%c£ grl%/%l?){b dIEnglra]l cgf;s may be cultured in a
suitabhr@di&teﬁﬁ&lﬂﬁdhattﬂi&feﬁblytﬂoﬁtaﬂfs dnb&r Mbré kil hnpey thStanthﬁdhe growth or

survivgloos e LoPHORIER POl of oragipki 15 Recparanil cols lack the cnzyme
hypox&HRRHe| SGniAk RB&?Q t@ﬂl@%ﬁ@h ?@R@mdk'?ﬂ e @@e medium for the

target” co region an EXpr esse
hybridamias bnﬁyallyawﬂhMCm&rm/pemﬁmmchnhnOpwm atdsthyaitline ("HAT medium"),

e S5t B BB bt p LR So e et a1
| PR@edl o @iiged 681 ﬁﬁk% 48 tlE&EXHaQFﬁxéed&%cfé% Ei,; st@ble high level

hundred or nore residues, as well "as Intraséqu
expressing @f entdhedy by ths selgcted @ntlbnglmprqlewugmeusg and axp sensm‘chjesa medium such

A M A RN CN NTTR —

antlbody fused to an epitope tag. O her insertiona
variants of the anti-DR5 anti body nol ecul e i nclude the
fusion to the N or Ctermnus of the anti-DR5

anti body of an enzyme or a pol ypeptide or polyol which
|ncreases the serun1ha|f-llfe of the antlbody Amother

o Y N - o o 1. a2 " a4 a4 =

—)—.
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regions, but FR alterations are al so contenpl at ed.
Conservative substitutions are shown in Table 1 under
wo bwolog®adi ng of "preferred substitutions”. |f BCDES2006/003577
substitutions result in a change in biol ogical
activi ty, then nore subst antizd changes, denom nated
"exenplary substitutions” in Table 1, or as further

obtaifl& G6r iBSEndee oM 1hd Saif RE@ReECAIODRT BN 0R Teflte| S%t‘ﬁsﬁﬁgo California and
may. be i ntroduced and the products, screened. . Table

the AI@EI@%I! Aee Grltuse GpHectian, Marassas, YiRgnig; e?mgqamle of such a murine myeloma

art oghy,rar co
cell Ifiﬁ"?ect |Pr?gé5§%’k§§wt’ u?@%ér:}g t %Ig fer %I}é%{]fl Iay alllndn mouse-human
heterbﬂngeelbmafdeﬁchnesnalﬁmlhavealbee:m des(cﬁbed tsr &krptoﬂuunanocsf hif®an monoclonal

ant1bp gs yﬁ&ghﬂf ée !%mb o Qb o,gﬁiég(l)otb Pl%é f %I'g%ff © SMQQU bpsqt; ImtleItAlm,%ir;odV Production
BeCAT AR 1i0ktdRY ?xd?&%lgﬁe’é% I’ Eq 6?“%5" S Qgﬁm. ?i 6‘3}? €

rget site, or
NaFher @iltuye med:lumrlnwg_iucleﬁne diybsdamaecdis\ardadtured eanghenips assayed for the

preseﬁgafa Sg BW&B&QHHD lﬁ%‘ﬁﬁﬁ ﬁheacit?rbeg : %%F gﬁﬂi :l?re&%%)gr the é)indé% specificity of

mond%ﬁh'ﬁaf Q{tlbbbﬁ% Qﬂﬂh&édcby éDybeima Edllsiis @3krAinkbd b mlﬁﬁlﬂoprempﬂatlon or
(4) basic: asn,” gin;  his, lys, arg; (5) residues

gl
by ant i a’etrq hmdme rae@y;:wah as tdicmmanoassay @) operyymeAihked jmmunoabsorbent
nservatj ve

assa IR 3 Bec e REC4emR ik ARG o7 4 B e iniipg affinity of the

mondefonbh @80y 35S &r Eidinlﬁél%hﬁierﬁthbﬂgo heYScadhard Mlysis of Munson and
resi due not involved in mai nt ai ni ng the proper

(_!.

Techn?

+ Pollagdp Apal: Biachern., 407:2HE(188MWani zed or variant anti - DR5

ST A I R T ST ———

dilutiompecedvecsand gmvﬁvb}nitalﬁhﬁf mehbddsqGodRig) supkd]g Suitable culture media for this
y. be added to the

Conver sel cyst ei ne_ bond(
pm‘POéﬁtmﬁwif‘y bt e#%?%vbuﬂhegC%% A%ﬂdll fidyEe%lﬁﬁtM&@P@r Py REMI-£540 medium
v
Alterﬁa{rﬁga ntb ?@%?’Pgu g pre ? erre td"%c;%g&ofﬁaﬁﬂlaf
s dlﬂretmmnaclanahantﬂnadmasﬂcratm/w ﬂles;ulsa]bmdmma}t bengolated compurified from the

culturgnoﬁ{l?e h 3)? Ea\ég{? ?ﬁucﬁ IV%E l ques %@pﬁ@l@fatmn procedures such as,
for e)&fﬁiﬁ»% Blotdin Atgﬁ)hﬁﬁﬁé‘ |h§ﬂﬁ9yl‘éﬁd’tit@&ﬁ61%)1to§?ab§f g%%ﬂelg&fophorems dialysis, or

further devel opment’ Wil |l have i nproveéd ogi cal
afﬁmtvwbmatmephyel ative to the parent antibody from which

o 1% R0 B iles O AR PCARE v b pinBhaftad e Bis, such s those

descrived g PRaPatedi 3Pl al)/8163|'6f7€ﬂI\VA eﬁ@dﬁﬁﬁ?&hé‘ﬁﬁﬁb&l@ﬁﬂaﬁtlﬁodws is readily
region sites (e.g. 6-7 sites) are nutated to generate

isolateq andisequenptdeustng oaveniiosalipraselwas (e » @a@mgghgenucm@de probes that are

craf 0t O8RS, S PRRBST 0 6y iR BLATP o g moncsoa

antibddies). 0 Tae hebiiduengeslls server Bciipiefapfed Mbdrcp aksagle HINA L f@ﬂ&e isolated, the
each particle. The phage-di Sﬁlclgyed variants are th

DNA élaaryel&q@acerldpwt L 8?‘6?}% &te Y frapsdecied B Boh gells such as E.
coli cBiid | {Hélat . cBfS @hﬁhe% RnhQ8EGvary RCAOY Relrd, Br dﬂ?@i&fm& ¥:ells that do not

can ypervari abl e region si'tés for nodificat
othervais@pioducesioamuriogipbrin pgmméo sbizarthe e}nﬂhnfsfsmfnnma:hnnal antlbodles in the

oS AL RSP el e e con b g
sequeﬁ&df& h@fhan iheaBihd Iﬁ%ﬁﬁﬁ'c@h@ﬁnttd%nﬁﬂﬁl%{ég R Itg§h@1!n?logous murine

structure of the antigen-antibody co ent i
Seque@@ﬁtM@tﬂSp@,l éﬁtaé Bmk[e!nﬁ%@ﬁmt&bé&@l 61984);1 onby cDFRﬁenﬂy joining to the

TR T NS R T I

elaborated hereln Once such variants are generated,
the panel of variants is subjected to screening as
descri bed herein and anti bodi es with superior
properties in one or nore relevant assays may be
sel ected for further devel opnent.
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(vii) dycosylation variants of antibodi es Anti bodies
are glycosyl ated at conserved positions in their
w@ s8Il regi ons (Jefferis and Lund, Chem | nPQm©u52006/003577
65: 111-128 [1997]; Wight and Morrison, Ti bTECH
15: 26-32 [1997]). The oligosagpharide si de chains of
t he i munogl obuKns affect the protein's function (Boyd

polybti@d), TMBht mhHi¥k M"ehimedid" &8 1]13'1 SntlbbBR6 hie dp%%&%t}@f‘ﬂave the binding
Howar d, Bi ochem 29:4175-4180 [1990]), an

 specifipity effan 2R moneclenst entihedy Betrive n portions of the

| gl %ﬁp&e{llg Cfﬁ{:lﬂpéé%h‘rgﬂlﬁuﬁ lri)bgrf}#‘r%%i rﬂgdgg%@ ﬁfb%{lteﬁr}br Ere constant domains

of ang:hrmbopy Ogﬁlennﬁérkﬁbflebn thepatk élﬁ@tﬂiute&g‘gf ﬁl.ee\ké%/ﬁ‘glgaiﬁ);fhams of one antigen-
er, rrent in. Biotec 7.4 41 1

Comtenrl% s¥aet ﬁaamav@éy PhyheatnEEntion tg ereale ¢ ghigreric ablzﬂl% futibody comprising

o SHERBIRAERD 00680} OB SRS HASEPRNEREA v s i

spemﬁanofotedlffehmtantrgeagal actosyl ated 19G the

G5 P bt bR b 1S S Ml B, motnods in

th@ﬁ@' Bielr® chénRirfd i b | .
S al | I;|\r|at ur e I\/Edtrpl WS 19;9*%%%1%% rﬁ?g‘ﬂ&%@ 4hts2 &for example,

immygiojazdpsepey basenstictedh asiog sualﬁdeh athdw lfea@mnml\mmemg a thioether

(a mani zed Jmuri.ne _nonocl an
bond  EERR0Y P BRI 5% R GRS TR gl and. methyi-
Inmcﬁj@ﬁﬂﬁﬁwﬁaﬁ) produced i n Chinese Hanster Ovary (CHO
cells resulted in a conplete reduction.in conpl enent
nexingle sbpin fy i fpgmentsimay #Hen/be produged, msh. as |dﬁ$mrbgri in Tliades et al., FEBS
2y 1 9 e r
Letter:éi a‘@&% %431 " %rdgéf dﬂe%lpl% bt guc?l ingél,lé cﬁ? i&n 5 ?Jl%g various linkers is
described i Eertoét M/Btotelﬁﬂt&ﬁ&%m I10m25'-f43al’619979dIABSaﬂw}SoﬁieSlﬁuques for the
een reported af fect, anti body- dependent cel lul ar
reco e}&%e@vpu %ﬁwparftansbrdars arerell gppwn i tthe art. Ilustrative
I f
exam%ﬁg 69913_(% tgéggr%ciulﬁg ltﬂuagglzegt QlF}tg?tZ]%zg [5 aSls{leHer(%r a{lg]mﬁ %e’degcnbed in greater
deta1lgnlemosyl transferase catal yzi ng for mat i on of bisecting
(3 NAc,, was re poré‘g to have inproved ADCC activity
na f8{maizedigutifiodies ot ech. . 17: 176- 180 [1999]).
G(Yéfl@ﬁﬂ/l 2% heRaYEd AH5dPhaRBhd BOHIORS AR A kARkiSs irffroduced into it
whi ch the glycosylation pattern of an antibody is
from ampemmran Byured. t Bresagon-Bumemamingeicisk neﬂguctsraee oftenmsfegred to as "import"

r drate efjesfound in t b ad
resia G NI SRR £o8! AR kot v §Rbl Aainpo yRHnizaion can be
essent@z{l@ngd:ﬂf(ﬁrrfeﬂ efollowigSthe! MBthed & Wamsy laAd | BBworkers [Jones et al., Nature,
| ati on pattern), the extent of glycosylation,

321: 5&%55 Sg.reg]@m@m %@li,mnﬁ 33%82% );eVerheeyen et al., Science,
T TR S T —

Sequence
sequenrcts ofl b hgmbmantdotly.body. G ycosyl ation of antlbodles |s
typically either N-linked or Olinked. NIinked refe

t GCeprngl ) Authehmarzedh andbqdissnirarchiecTifomitbpdics Wiesin substantially
less thRh 98 iHH@ him vATLES i€ defi §ﬁt§ﬁﬁned-mﬁthte EbREBbAHRS sequence from

sequences asparagi ne- X-seri ne
a nondspmnageaes- Xntpraaioni manded rastibodics amyypmailymuamndmtlbodles in which

some EHICRARE 5l PasE o FREFREs AR EGPS Doy fgmapglogous sits

in rodégRafiwgide si de chain. Thus, the presence of either of
these tripeptide sequences in a polypeptide creates a

p@tlemmp@tanglﬂgaé@et}b@tasm mmamze@nthnk@uh@,t yf:blgtzlaﬁmtyrfor the antigen
and o avo aé%l bé&@%fg :]par(égé}ﬁ%sal ’g Cfacgugve tghp)%} ga§ rfhgg doa preferred method,

hydroxyanrno acid, nost commonly serine or threonine,
al t hough 5-hydroxypro|ine or 5-hydroxylysine nay al so
be used. Addition of glycosylation sites to the

anti body is conveniently acconplished by altering the
am no acrd sequence such that |t contalns one or nore

o " o o o
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Nucl ei ¢ acid nol ecul es encodi ng am no aci d sequence
variants of the anti-DR5 anti body are prepared by a

W@ 2006083970f nmet hods known in the art. These nep¢iDUS2006/003577
i nclude, but are not limted to, isolation froma
natural source (in the case ofsnaturally occurring
am no aci d sequence variants) or preparation by

hum:Rlided QAHE @& drél %‘gﬁﬁ@d dye0profdss oF bl fhid 6Cthe Phrental sequences and various

nmut agenesi s, PCR nut agenesi s, and cassette nutagenesis

conceyftuad dvampized prosueis sty thagei dimengipnal mesels ef thgrparental and humanized
i 1 i - ti hod t] s
a2 s AR AR ot o

thoseadksltedbia tk taetl eCompiteroptogRnisedrt Agailabke whidBrillystiage and display probable
nucl eoti de sequence. d ycosyl ation | argely depends on
threeydmensinppl cepformaiional sirusigee 98 selestedneanpidlale. Inunpeeglohvdin sequences.
f \ i 3 ' . . e
spcilof B8 380t B RE AT EANE BB 4o n e ncioning of
the cardefatepiennhunoglobslint sageénce} e theamblysis oftdsidusd that ififlaeiot the ability of the

oS AR BRGS0 Y5 ks o i
combiied! frontHRBondehZisIAE ImBOH{ Qe u%g&\z%o_)thatltﬂ? ?%%jte& biXbdd9 chiifcteristic, such

choi ce of host cells, factors ich a
as inqyéagedsaffiniy farthaiargehantigen@)yis achinvedr bugeneiab iheo€DR residues are directly
d anfi ot(;ite i.ncl u%e roW h m)(%le, g}igia formul ati on, :
and mqet ybstantipllydnyalved jn AP ISHROIEHS fi cati on schemes
ang) t hedhdseantidtiieous et hods have been proposed to
alter the glycosylation pattern achieved in a

paturngumanodiensl agihgdies san bpanaddibiighe hybristhues mgthod. Human myeloma
and i%%%—%ﬁﬂl@ﬁ%%&ﬂ%ﬂ egc{ntxaa'ca% &Y fgﬁﬁhe' %\c/)aéggt{%glncl{ﬂ%an monoclonal antibodies

gdsacchari roduction
have beddddesd iz, for 2ldin@l6 1byaKozwr 7 dmat@bl. 188,y300$ Y 984)04hd Biodeur, ef al.,
certain types of glycosylation, can be enzymatically
omal, 8x Yt HOoH bochiigiies and Agplicatians, |np-3}s§3n gMarcel Dekker, Inc.,
‘ osidase H (Endo H). hi addition, the
New%ﬂ@%%%‘ﬁam host cell can be genetically engi neered,
e Ipis make posfbie tto \peoduce pirasgesid Rginedy t(@gnntige) ethavtire capable, upon

.~ pol ysaccharides. These .and_sim | ar techniques are wel]
ImIURIEBHRY i ?fj PIREUCRg 2 FREMRTS obdymsp AR TAYE JPe agpence of endogenous
immuBb&bPAR H8dERBn b Eof ﬁ}?ﬁﬂﬂlé’, iPRR DR deYib e AL fHe! @?g{%o#s deletion of

t echni ques of carbohydrat'e anal ysis, 1 ncluding

-the anghpdinbeavy chah yoiniNgyRgidvhFg) gamedt chimetic ynd gRiNClinPGtant mice results in

nosaccharide conpositi.onal anal ysis, . sequent.i al :
complER0 BTG i g EuBRTTRES ARiDPPAEEIRE ot | TR ge S gripHfn germ-line
immuﬁﬂgl%hlﬁxg"éﬁ@@_ﬁ?f GNERABECARNRAR Mutd? nS6P¥i@t&ult in the production of human
ol 1 gosacchari des based on charge. Methods for

antibodgs amen rgtisen efwdlerasharSedes gf akobavals vt b aProsuMNatls AsadarSsi. USA 90,

0 I nchude i lid,tation, enzymatic
2551-PHE BN . O N ittt o, enzy
p &dndee eMN/O{INU0 % GEasgesF/5e 146156 987D Ata0s RdsELimproved the technology

el i m nation, using harsh al kal.ine environment to
and hyvg) generated e of Gansgaricamice dgsigratedsas FFromenss Whthat, when challenged

_ . _ . | ‘ _
with SPHIRER, AL R ARG AERGANT Sutolel DS Jbilelta by gormtine
integratitini b diegsbadt dumaw drebvso chain ot digd chaineloci &S néce withedeletion into
of exenpl ary enbod] ts. vagriety of the typical :
endogGhg i FEHGY F QPREDRE e Bt Rreoritise i batters A1, orofdrumen heavy
chain {eh$ B 1Ain ABAIARAIS 681V, SnbEBAIA DI bhd! §} fldr¥ fnd thre different
pur poses only, and are not 1 ntended to i mt e scope
constanf regtvas fu,Ssadty)) amdedsbiharbors8risp afdymads ldasabhiatng 32 Vi genes, Jk
the@ npl es bel ow, _a_nunber of .anti-DR5 nonocl onal )
segmeglf fish egeniay e Wtibodige Fraduegtin fhese mece glosel rresamble that seen in
the DR5 antibodies of the invention will have the sane
bi ol ogi cal characteristics as any of the anti-DR5
anti bodi es specifically disclosed herein. The term
"bi ol ogi cal characteristics” is used to refer to the
invitro and/or in vivo activities or properties of

g, o "
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DR5 anti bodies are further described in the Exanpl es
bel ow. Optionally, the nonoclonal antibodies of the
wEe@seso7i nvention will have the sane bi ol ogi cBCT/US2006/003577
characteristics as anti body 16E2 or any of the
antibodies listed in Tables 13 13, and/or bind to the
sane epitope(s) as antibody 16E2, or any of the
humaaBt i b410l Ir@e&tb sinethding géﬂél Rarrddgedidnt, | 3sepebsly,i and aépertoue The human
_égomab 7.3 or Apomab 8.3. This can b@ggeterm ned
antib %@@prqﬁ@em@tlwéwe%%aw en@%ﬁ%?sana %5 e do ﬂ%lttéfrnrtn endogenous Iy

oo Bl BB SRR A Al ol ST

asAltdraaties), ﬂ]&tphbgﬁjdmﬂa}sqaeimotogyeﬂ\dcﬁlaffa‘tyeetrcédNB‘olrché‘t?e 562-553 [1990])

can bggtgg gongri%%a ¥ é}t 2 VI t%ﬁn@gé}s%g&%ﬁ% \éi? é{gtlvc{,] %{9@8 immunoglobulin
variaB18 S &) Rethid Bedd Eep mlﬁﬁnhﬁﬁrﬁt‘ﬂm&éﬁ A8kt OMocofing to this technique,

epitope to which a particular anti-DR5 antibody binds
antibedynV bionién gmes mwclbgedan;fwm int.cgmdphy 18ajorigr winor eat protein gene of a

ﬁlam?tﬁags Xﬁe%egtp a%? %11,[35&9 i\? & gisﬁgy/edo?ns ﬁlﬂgt%&léﬁ%rftlg)?dy fragments on

the siRicWBEhetphesdFHtidls. aB¥BAse ﬂfe fﬂﬁ&ﬁ&ﬁbuﬂ aBticdEbritdits a smgle stranded DNA
extracel l'ul ar domai n of DR5 showed that Apomab 7

copy ief thephege seroRss, eglectiopebashd on Siedimetipnalgropertigeeaf the ﬁlitétoéy also result
Y NI T e —
someasttthe pISpering bbﬂi’éll}‘%ell thag’eldlsp&@f cahdie penfotraatCin, a variety of formats; for

di abodi es or_triabodi es descrj bed _herei (r}) y conpr.ise
their zgvigtsehoug JehusoRg Kewry S| angthiswekylavd E&Eﬁ-&%ﬂﬁg——iﬂl Structural
Biolo@Y 3f "5@%‘?!["(%99%5‘”5@9&& éﬁf‘c@s gpva %:u@ %lﬁéi?l g?ﬁr%: b&hsda RE Iphage display.

a’ nononer or dinmer chain o
Clacldsemvyak,tmam ¥2sbb28 (19ai nisblateidra dilerst asayc bf frdnexazolone antibodies

from p3Sfal R A copoaaiab RS et rShss (o r B e plEen Y igpmunized mice.

A rep%i’tﬁﬂe bf ¥hgen@é ftBﬁla&’ti{mﬁﬁﬁiz@& ﬁitmﬁﬁ’ ABAdIE darVbé Bor?sfrh&tl:d ahd 8#tibodies to a
types of antibody domains. The DR5 anti bodi es,

diverste suey bddartiigeny fincluding sgbf-andigans) ycapobe delated eessﬁntlﬁkl;y dollowing the

technfifiEt @%gtﬂge@qq@ﬁat et S ML 531 9% BEPREY %), oPURRiE a1, BMBO .

12, 7ET7PR(1993). rﬁimttﬁ@l%nhﬁlﬁ&éb ﬁd&darﬂfbbd%%énés L’i&h@mﬁﬁe mutations at a high
anti bodi es. As descri bed above 5 anti bodi es

rate (bnafisnisipPRutaiy: Sogi ofdbe anges iWgodisel ovil qonieR ghepatinity, and B
d
cells {ljlg%l%éﬁ%gt -k ﬁxﬁ%%tugrgém -(En%_ golgﬁ%él\?ﬁ’f%rﬁgéag&%@:@éd ah&] differentiated

. during @0B¥elGdnt Rhfiginnehatlbiden TMS afatigd]l precss cddbe Mnimcked by employing the

preferably at least . in the range of 106 M1 to

techmigue g e ReraIying. (Mt o §ohe/Teael S0 Hg7% 092D, In s

meth&f) rt]}ilece) ﬁ?l[t%%% %?qnzﬁ% W ﬁtl?&ﬁgﬁﬁﬂgﬁbé(d l&fhha{ sfp}]di}{bahlgf% improved by

sequehhﬁlyDR@lantgl thedyeaeyn rand dighe tchaini Viedgiont ganas mth:lra@ertoues of naturally
eri.ment ati on tin the ant.i body i.n

oceursipg SRHAMNE érwtweﬁﬁeﬁsf& opiinefetropp unippppizad onors.  This

tec @t ﬁlﬂ@fﬁ G APRIMSHcR (gisﬁfﬁbMﬁ@sSQﬁH &htitdldy  fraxMRh&) with Bffinities in the nM

er enbodi nent, the DR5 anti body of the invention
rangewaysttatm fphmaklag‘afele'dm@o phagsrantiiRsdyt iwperkdicsh (Agroka®iwn as “the mother-of-

a8 o e B RS G S G, SQUDLISH B ancs 109

Gene tyhﬁﬂﬁ% 8sn als®beCisedd SerivdBurdf hiedvicd SEdre R8dedel afiMVARR, where the

e DR5 antibody may al so interact in such a way
human gnighasiythes similae pifinities andsneailicties (ohthe ﬁtaﬁm\redﬁné al}t;h@dz According to

this r%éﬂ%?] gvgh?%l:]lg E&gt%ﬁr@% bé‘geprtﬁé 16{2 ynung' , tt%%ﬁ%ar éﬁ&g’t chain V domain

invention may be determ ned using techni ques known in
the art. For instance, the DR5 anti body may be tested
in an in vitro assay, such as a conpetitive inhibition
assay, to determne the ability of the DR5 antibody to
block or |nh|b|t blndlng of Apo 2L to DR5 Cptlonally

' e —— . T e 1

O»—
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DR5 by at |east 50% preferably by at |east 75% and
even nore preferably by at |east 90% which may be
waledwensdoned, by way of exanple, in an in vitroPCT/US2006/003577
conpetitive inhibition assay using a soluble form of
Apo-2 ligand (TRAIL) (such as3zthe 114-281
extracel lul ar domai n sequence described in Pitti et
eneddf. rodeht -anfb&dies ShgEd bYdh te@hRfueaSl réfla e
5 Apo2L. O and a DR5 ECD?:&GQG dﬁbﬁgpltope bi nd}g@ammawp ttoire of
humggy ¥ slopmaip gses coREng mdebbhwnmhuabl% S@le@@memrﬁnﬁe@n results in isolation

T Ly e——

(impsiity)sthalchoige ap b}trtxidr UdWB& the préceby Ist opdatedniaasideres treplhd‘bethe remaining

DR5 anti bod n%p se_an agoni st_anti body h &,
rodenf Y j dqmpajn,c bqr@ gbtained Jsera PCTReatent . apphcatlon O 93/06213,

publiSlica’ PABAI Yoos Wik AR i AA BP A b by B DR grafting,
apop to I's in“at least one type -of cancer or

this te¢hmégjue propyideseoynplatelp humEh entitpdjes ptvhich bhve/nd Yramwark or CDR residues

£ @q%?nl st DRS antibody may be determ ned using known in

OGN PBEBr in vivo assays. Exanples of a variety of such
| NAY ididb@ss8d 6 idBtalli WéPoxﬁSQQYéltl%ﬁeé"@f lthekﬂf%ﬁhdnnmtag E‘opﬁBltlally comprise
In vitro, apoptotic activity can be determ ned

MONGRRBILH antdmldmw duserisuatiibadieshras ewélh ay niniltivileny . fotms of um;lbodles Those

s R P YT RO Byl g i ot
usingNit EOR S R@WBodidshBeraift | RREIES féli fie hﬁﬁ@dnﬁﬁéﬁléht h@MBodes are also well
nunber of properties includi ng1 e ability to nodul ate
knowgdpithg #t pHL exsntRle. ©ap nagtask invelvesrscembinant episssiens eﬁlmmunoglobuhn
light ﬁrfapg %}{r@’ﬂg?%ﬁe(ﬁ)ﬁ&vﬁéﬁ%lﬁ ld 3@% R%:}ég%alg 0 #End:gl{eﬁ lgegglfy %5 agx gomt in the Fc

regios Bows froprevdnt dvdvy- shafDérogtiniiag t iAdRrrativel the udevidf tyeeine residues are
graft del.s of _cancer. In a specific enbodi nent

Substl&ftef Weh Apcras R0 aqidhgesilye AT 4e idélefﬁéts? 9§ toypreyent gresslinking.
ang;hbody by crosslinking the anti bodies
V\/Iml%% ant |Ije?i|£& ?8%9“7: In a preferred enbodi nent of
t iBlSpemerahtﬂMdIGSt dne moanctlamut,qﬂefambm losna drshuacnizad,sdtiBodies that have
2L, Additional

.to th 0 ot| activ
digy 5ot doDR A Wﬁéﬁ%@%ﬁqﬂﬁm o % RaRtent pRs, one of the binding
spec1ﬁ<§ﬁe%p1% Gfor ¥t DREMéceHictC HRSGHerGcels oah ¢ Qtﬂe? ahli %31 %referably for

one or nore non-protel naceous p0| yners selected fr
anothclrrécqtqu 1eeepior svthumg bor mmpa bigpenigc gitipodies spemﬁcally binding a DR5
and

recenfP P RAeY BB Shated MGy Wi e 885+ of BaRtgy ypention

dingeth®e ¢orh efaRing bﬁsﬁédlﬁld( QEtibAi® GW Rhowh Cind @R tartO Traditionally, the
enzynme. |n yet another_ enbodi ment, an anti-DR5

fecon}bé_i@@btI@Pdla?ﬂpnbéﬂybléﬁ)@tﬁco%ﬂbwsel151 basedli arethet soexpression of two

o LACHIRS, Ry U SERE TS0 TRRITL o ey i o it

specificdtiss Al st tamb@d@lldj N&ﬁir@&@ﬁd 552539 (1983))0BycHSY b£th€ ehn@bm assortment

alternatjvely, cosyl ated. As discussed in detai

of impwpagiobylpeh w.a@sglﬂ%& cBring, HEese RpbwidpwAs (gademanas) @epduge a potential
tufe YO0 GbéreRf artl R

mix pr ocessesre {One ggyﬂm%lgd nen}tﬁé%@gy I%%?lhggl%%’lo ek bispecific structure.
The puniuﬁctatidle of the rc:etrbnzh anadécuien shibixihrig usgatip ﬂom sy affinitp biehiat@raphy steps, is

cells conprl ng expPOosi na Ii ] eIIs expressing
ratheftf&élbﬁéselélﬁt 8? E@ﬁ%rﬂg@w&gﬁ @chIioe uggsoRfRtdigpfosed in PCT
3 11c§ﬁbﬂ MiRbesh Nat rw@%'ﬁs/@s%@@ Wl HEH‘Q@'M oGyt LhPgy |
PP ?|S|n89an ant i body mhR%h glnds toQg DRB’ rec§¥]kmnwdﬁmetal
___JQEQWW5§@6 Gioés 3A—3C (411 amino acids) or Flgures

4A- 4C (440 anmino acids), especially the extracellular

domai n thereof hi such nethods the manmalian cells are

typically cancer cells. In preferred enbodi nents, the

anti- DR5 receptor antibody used in these nethods is

an Apormab anti body described in the Exanpl es bel ow,

such as an Aponmab 7.3 or Apomab 8.3 antibody. Yet

another enbodlnent of the |nvent|on |s a nethod of

o e s o
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3. Triabodi esTriabodies are also within the scope of
the invention. Such antibodies are described for
WO pwbassoel in |1iades et al., supra and Kortt ePCHIS2006/003577
supra. 4. Other Modifications G her nodifications of
the DR5 anti bodi es are contenpd ated herein. The
anti bodi es of the present invention may be nodified by
c Oﬂbéé%h% Ra iTeeré tah® atbe bR IGreHpBESAM, GnaBER vaabléQlothains with the
toxin nolfecule) or a prodrug-activating enzynme which _
desired ireiings specpficitthsu@niieody-antiggre gomdining: ﬁlg%bt&ﬁ@ rfagedutol gmmunoglobulin
cons G 3Honiai Sycic of Do BB PBATY e ip P chain constant

domd#in, 6mp7idifg atllBsh phre 6hhe hagpy, CH2 ahd OHBetgoe dt {s@réfSrred to have the first
"Antlgod Dependent Enzyne Medi ated Prodrug Therapy”

; i apy" . :

heavy plppapyynstanheegianAfFEl) conpwinghe site RecessAieh §ekihaidtiading, present in
[ : RE | : > S8 : .

o e ROTRA L A AR BERER 8181, S5 M. if i,

the immiBoglehulividightatiati, axd iasdrted finto bepayare sxprésaionaketorss efididre cotransfected

) in.the nmethod, of this invention i nc,gﬁ_de., but .are not )
into 3 supbledrost oreanishl Thie Piorlep Freacat gty yadjustips termytpg) proportions
- s | . r o a) r - .
of g 15 ) EPRE PR (P SRROUDal) el AR S of e e polopeptic
chaingselt ingthe icomstrutticepmvidg she optinmei nicldie altiis) deeveusre podsible to insert the

.for converti non-toxi ¢ 5-fl uqrocytosine into the
coding toaiEibge 0 BT gr o feso PAPSRtr chbing i s Sofesti puector when the
expre3@bm 8f AtdedRt Ko feptileEIsYS biual FiBE Hdsiid i'ﬂahi%h yields or when the ratios

car boxypepti dases and cat hepsins (such as cathepsins B _
are ofrmep pirticularasigaificanssef I a fryefered embpilimgnt of this approach, the bispecific

. tide-containi odrugs, ibnt.o,.free. drugs: ea P
ant BB ek i bl b SRS MR boh T ihERLe BRTBARER speciiity n
one &M 26D BHGbiid REMRAGLOBINH KRy chamlight'chRmepdin prédiiélg a second binding

substiruents; carbohydrate-cleaving enzynes such as )
specifeityd iy Hic8ics 81 ol avag Aerndehat 4w AsYarBeirig §%ﬁlq§l|1re figgilitates the separation of

oili | o . S
the IR bap i cHEERNTRSR, BEIMHT SrbRnOgbtafh B tombinegions, os the
presentd df ahémaruhegibbutin light chdin meonty orghal fofthgisispecificlmalecule provides for a
..am dases, such as.penicillin_V_am dase or penicillin

facileq ey £ esePaimy| this RPEORFRr 16 diglasedigR Vi yhfcuion ng. WO 40469
publiélﬁﬁ'oﬁl\@éfbﬁ‘? ®o4rogens w th phenxyacetyl or :

phenylacetyl "groups, respectively, into free drugs.

Al Roerfoethérvddtails af gelmoatingsbispdctfice azibodies seqcfor vixaynple, Suresh et al.,

al so _kno in th rt..as "abzynmes", can be used to
Meth %?6@&19§%t he invention into free active

driigs (B88ocknjligate WRSBSRNes Nat ure 328: 457-458 (1987)).
Ant i body-enzyire” conj ugat es can be prepared as

ddiateropmingater eintibodies chse i olee y wathing [the agpppereof othe present invention.

re BB BRAY e BB AT O Bl iR e ambodis
have, FoiCdkadpld, Benysepsatd hetareoRirhtiicdybiemadell§ tOEHY Anfddi dells (U.S. Patent No.

reagents. Alternatively, fusion proteins conprijsing at
4,676,988% tand Her Beatmget-ohilhairfgctioadPed apliegiioanubbeatipndyos: EO 91/00360

5 . I b : .
ot YOI O 1 Gl BABGALORL L AR g any comenien
crossdinkisip methiceld. Saitabde cresohfkinpageniodde tvell koo fistheatt] and are disclosed in

known_in the ar see, e.q., uberger et al, Nature,

U.S. baent 1\@0%%@58% f@@&)\y@&w%}era rPgse FHHQUSE ons ar e
c enp},; ampl e, the antibody may be |inked
tgﬂ} A@%ggy\lggg{zerﬁ}

one 0 ety of nonprotei naceous polyners,

e Iy certgin leybbtiyentse thyl antieDR S potilygelyomelelive gluyinglhuman and humanized

. | yoxyal kyl enes,. ar. copol r f pol yethy| ene gl yco
antibdifi) B ARBRGN datiagp Bok SHEOGH GREREY al\AbicHR,logrAGuSs have been
entrapped in mcrocapsul es prepared, for exanple, by
coacervation techni ques or by interfacial
pol ynmeri zation (for exanple, hydroxymethyl cellul ose or
gel ati n-m crocapsul es and poly- (nethyl nmet hacyl at e)
m crocapsul es, respectively), in colloidal drug

e o o
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edition, Gslo, A, Ed., (1980). To increase the serum
half life of the anti body, one may incorporate a
W@ 2006087t ecept or bi ndi ng epitope into the antP@DU$2006/003577
(especially an anti body fragnment) as described in U S.
Patent 5,739,277, for exanple39 As used herein, the
term "sal vage receptor binding epitope" refers to an
developéd R ehdhroihi@ionCfraagb&ly ®igndshtd. TGaiBloBSIN, theb€ filgments were derived
. Ig%ﬂ,_l gg,.lgGBJ or Iagh) that is respoﬁéible f%? v
via profeqlutics gmgstmeofi iitagt getibodies {sesaleis- | Mpemgto ghel.,| gls Biochem. Biophys.
T j ibQdi e oSG | LN
Merb ZERIEN T ABA R DI dr BEAE 2203 (RS, JbEeHbr e fagments
can noorbeprotdingd tdirectiyby feoockyibiast Hpseesls e Fob yxamilé ddd'-8BH@Wgments can be
. in the art, such as %escrjbed in Epstein et al, Proc.
directlj gcovered dromsd. ceisang shesgisaly qaplad torigem § (@ fragnests (Carter et al,
i B O 9t 3t i, P o i
zippet (GONA tatpramott iassemblyeofdhsE(ab'hadolecult). Sccordihgtut aristher approach, Fv, Fab

,013,556. Particularly useful |iposones._can he .
or F(raianatia gt po wPLeh SssoHh i oI Soreridg ¢ f varity of
technigﬁls? Rir heG0MRAbE bPIMHBAP L &gsa RAPELAutAYIoGRO5IN&] practitioner. For

_ ol esterol and PEG derivatiz o
instansh,odigéstion dan be perfromadiusiog (PRPEd. PExamplep oS papein digestion are described in

WO PirbeS Rueliofel 94 458, U SaP PSR b e TbinlegitShpt antibodics
typicdlyprédilcbdPRayideftichinitipesiafing iy @6tk Qall§EPabBagments, each with a single
conjugated to the |iposones as described in rtin et

antigegy binding gjtey|and @vesiduat 5. Taggen sPepsmgpyainend yéeldl anFfabdefragment that

e L T

| iThe Faberagihests padiluzahinghe ahtibody didestioaniddo deatirethe/constant domains of
t..81(.19):1484 (1989). The antibaodies of the invention

the light chgjpand { qompfRufcflonsi (gHy)iob da lasavy vhaun ¢ Epbnfragments differ from
. b o o . A _
Fab aBHRS Ky 00iBn P B el THhits nE Iy Ml b b Bbavy chain Cay
domagi inglhdihg on¢ ecube.cyFhipeDRbmadin atbibddekingagegivm. Fab'-SH is the designation
.Cross:)inked using various |inker nolecu]es, .
herei G bt Y h PSS TS HFELOGTE EREEL-qoriAsch gs prfee thiol group.
F(ab")2Bnt#ddy | feniBRls gl ally SRIP hRITBED: asGiHBE10f Fab Pnidnf&Ahih have hinge
or nol ecul"ar engineering. It is appreciated Dy those
cysteigés hebtweenithenn.h©thgr chentical couplipe afamtibodisiragoentssire wlsd fmown.
hiﬁ? af Lnit¥.to ant i bod Py e&gh@s once the
aftd bod"HE0 BYR FeqUsTERYq At 42 rane. Accordingly,
| tAnhifio RRld SaREndehvdria6RNB! BIFBAH-DRY REiboEes aRSpRpared by introducing
cross-linking nolecule to link two or nore angl-DRS _
appropyate aelpatide s igfocthe ant MRS antibedyrbMNeorsby peptide synthesis. Such

. ' h . [ ' | so_provides, .. .. .
v 81 080 Y e BRggtions of et
withird iftsec bmsed atidr @igiencye of ahs aaHDRD sintibalidsS of @ ekghples herein.  Any

the nucleic acid, and reconhi nant technjques for the o
combigalipn pfidelsHonsmiertions Ard %@awtl%}s made dprpitys st thefglieansiswet, provided
f j ' g en ' ik 4l
€ e BE RS £ 8 R il s alo my e
post-tfanslativmnl plooessesgof(thenplunbmicet oovarmht arteDRNANtibodyf, @uch as changing the
begres i on. .DNA .encodi ng the antibody is readily
number o% PastaeR ARl OSYHANSES Usi ng conventi onal procedur es

(8. dheful BYetbisd 108 i®htiHOM6s | FRbitsR rBiARESr td¥dns %5_%6 anti-DRS antibody
I odi ng the

capabl e of binding specifically to genes enc
that argpréfower} Jocativms yormutegenssia iscalled i ‘tlamine scalhingwaathgenesis,” as described

by CRERRTILE VB SRk, pPEISIGI0R UpBhS, Aliny et af Btoup of target

origin of replication, one or nore marker genes, an
-enhancer elenent, a pronoter, and a transcription
term nati on sequence. The net hods herein include

nmet hods for the production of chineric or reconbi nant
anti- DR5 anti bodi es which conprise the steps of

- ™R I A o o o o I L

. o
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conditions sufficient to produce the reconbi nant
anti-DR5 anti body product. (i) Signal sequence
w@ovpossant The anti-DR5 anti body of this i nvent@DOS2004003577
be produced reconbinantly not only directly, but also
as a fusion pol ypeptide wth gpheterol ogous
pol ypeptide, which is preferably a signal sequence or
residodshee 1dmhﬁ¢ﬂe@tg Cshatped rddifivds SRBCsTarg aep, a8y, 4%6 afd EEL) @hd replaced by a
?ﬂ N—tern1 of the mature protein or ypept
neutrghar Regelively 6‘I$§ SR pcd e(ﬂ@éhﬁl@f%@hé @1aéulep¢rew@yadw) to affect the
e
itericoB 2R, o Apmih sbReaag) FA B oFRRE it sfid 1S Bomonstating
flmctmn@kwnybwmtohhs wbseﬂutlsnstthat ard oefinet] by etegiucing fatier or other variants at,

or fo I%Zsﬁé%tgg It]?é)gl " bo 3&3‘9 g&le gobﬂaaqgace’ fagezgxpl@ﬂ fcid sequence
variaB&fl E@ﬁ&@e’c@ﬁhﬁé& QHe nhdfe Sf( ﬁ'[@pﬂnﬁtauf)ﬁ g@} kb %e&g ?Hpbé’tpréda{%mnned For

al kal 1 ne phosphat ase, penicillinas I pp,
examplgatto gnalyre t@npeuf@n@ncm of la inutedien sat EF(gI’VGSIGﬂtEI ala scanning or random

mutag %%&? t ' on hge)g z?rt {h\éet 4})@2&? }qunceﬁr@ﬁbe F’gﬁﬁﬁé?d agtl—DRS antibody

vanaﬁtaalte@mebmdﬁf thé idesited ity Sacchar onyces and
Kl uyver onmyces a-factor Ieaders) or aci d phosphat ase

| edaEp acidreqesnce Msprtians nglude eminet as@lon @aml-tmnnahﬁmons ranging in
lengtl?'fwfﬁlonger%&'&h? M ﬁ'}gu\%%u%g/ C]O?lﬁai‘rﬁn " nlRITR ! an?re 1§51dues as well as

expressi on, ences as ME

| mtrasaqueabe memlemmfysmgadxemaltlptecmmﬁd acidlresidded eEteipd&sof terminal insertions

%E DS|%$V are available. The DNA for such
mclu%r ARBIRS abasy th) nghirtereningl methignyiresidugrer the atihody fused to an
d [ |
it
o800 MBI Bate of Wb NI ol P0G Bl o ision o e
N- orfliteteings atthd aste{h’)]érmﬂbd)d}mf aareabyres ort dysolyeptide oit olyol Wthh increases

nore sel ected host cells.
the“%%ﬁh?@?ﬁyﬁ%&h 3%8&Yng vectors this sequence is one
-t RaoiRPBRIRT vValiBnt\& Gh SfidoCadi® BltsG&@ti6n b&%@eqﬂ&%txla}ﬁaﬂtg have at least

t he host chronmobsomal DNA, and includes origins of
one amgle| 4cichiesigne wrthe ammﬁ&ﬁmngquyrmplleﬂdammm’eé aqdledlf&ent residue inserted
e [ a va
i its GEY. FIREMEE B8 Breble kot FMBessfiond) Pfagts
regloﬂsﬁwthm&ltdﬁitloﬁlﬁ ard diftecoplteafpiatell. PEGIRER ative SbbHBHOMR £O5hown in Table 1
nost Gram negative bacteria, the 2mplasmd originis

under §IEﬁ heading of Sprefeared subsiiionsr i16 @i@h\ﬂubﬁltutmns gislf il Sokmge in biological
0 (S «“
activi Jth%ﬁ qﬁ‘or\e/ g’gfﬁ%@l\sﬁaf Ul’?arrrléé/ an? élg]lﬁg g Q)[ H{)ﬁt}sgu%opﬁem Table 1, or as
furtheo desgnhedabelbwnhl reftidnoe te ampenadid claSseB Oltna,f/l eedeodueed and the products
mral i an expression vectors (the SV40 origi n nmay

Smﬁa%?plcally be used only because it contains the early

pronoter). (H ) Selection gene conponent EXpression

and cloning vectors nmay contain a selection gene, also

‘ternmed a sel ectabl e marker. Typical selection genes

encode proteins that (a) confer resistance to

antibiotics or other toxins, e.g., anpicillin,

neonyci n, methotrexate, or tetracycline, (b)

conpl enent auxotrophi c deficiencies, or (c) supply

critical nutrients not avail able from conpl ex nedi a,

e.g., the gene encoding D al ani ne racemase for

Bacilli. One exanple of a selection schenme utilizes a

drug to arrest growh of a host cell. Those cells that

are successfully transforned with a heterol ogous gene

produce a protein conferring drug resistance and thus

survive the selection regi nen. Exanpl es of such

dom nant sel ection use the drugs neonycin,

mycophenol i ¢ acid and hygronyci n. Anot her exanpl e of

suitabl e sel ectable markers for manmalian cells are

those that enable the identification of cells

conpetent to take up the anti body nucleic acid, such

as DHFR, thym di ne

is mclude the hypervariable




metal [ ot hionein-1 and -I11, preferably primte

adenosi ne deam nase, ornithine

waelewankoxyl ase, etc. For exanple, cells transfpenEs2006/003577
with the DHFR sel ection gene are first identified by
culturnmg all of the transforméints in-a culture nedi um
that contains nethotrexate (W), a conpetitive
ant agoni st of DHFR An appropmablest host cel |l when
wi |l d-type—-DHER s enplpyed is the Chinese hanster
ovary (Cl®rigmal |ine pExemplany in DHFRreferred t y.
Al t er nat i|Jtgsiduenost ce] Subgtitationscul ar | Pubstitktionpe
hosts that contain endpgenous DHFR) tfansforned or
co-transfioxiagd) wi t h DNAvgerueinces encodiang t he
anti - DR5 [ant1 body, wTd-Type DAFR proféein, and anagt her

sel ect abl er such gl ycos
3'-phospﬁg¥£§§§ferase—6§§¥§ﬂbﬁﬁ be—se gglcu by
gromh in e m cont a selecti

SN b0

3& agent for
sel ect abl| & ersuch anffbgtic
i n,
ent No. 4, 965,

ki nase,
nmet al | ot hi onei n genes,

enl
CCT

| .
t he

or G418 Sge
sel ecti on ggne

anti bi oti neonycin
U S. Pat 199. A suitable
for use |MspéB3t is thegluygsh gene pres6ht in the yeast
plasm d YRp7 (Stinchcgnb et at, Naturp, 282:39
(1979)). | Bye (ty pl gens @fQMideS a selog&;on mar ker{ for
a nmutant [Strain of yegast facking the gbirtity to grow
in tryptg for exg ATCC No. K4076 or PEP4-1.
Jones, ) 3 QQgﬁg., Fhe—pF

et Css 85— e ce—of—t-he
trpl les the yegst haost cell ge
pr gvi des_gﬁq (:é&f ect] Xp 501 $Bnent fgr ecting
transforpation by groyth in the absence of tryptophan.
yGlye@p- defi cilelz yeast strainAla ATCC 20, §22
b) are conpl eqented by known [pl asm ds beatli ng
gan@r) | n addi tdsﬁgrgm;wggtapgs deA}g/ed from the
rcular plasm[d pRDF _can be ed for

n of Kl uy astls, Alternativyely,
SSI ﬁ systen1f%%iﬁg¥§g%§%§le p Bduct i on of

eal f nrf I S.
nol ogy, 8: 135 (|1990). stabl ¢

GKOCITTUC

hone t hen

Simlarl
or 38, 62
the Leu2
1.6 mMmc
transfor
‘an expre
reconbi n
Van den

nn{- r\h\lm

OO | SARS AN

Bi o/ Tech

174
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contain

Qﬁre33|on
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Wartegeigefily; valedrida
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osed. Fl eer
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%&%@mnerth(

hnd cl oni ng Vect

ey, $hd, GROINI Z€4 Lbaa

ors usually
t he host

o

or gani sr
nucl ei c
pr okary

and s opera

%%e@qunmte

J|y||||r\cu U l.I

i SUIt bI for

b-1 act an
phosphat

cfc HAC
|mse and | acto
e(Ph trypto

ant oy
O aritce uuuy
e with

ter,

b e pronnter syst
pd®_ (tip) prong

ens, alkalin
tAdp system

ronoters such

ot er. Howeve

hybrid g
ot her kn
Pr onot er
contain
i nked t
Pr onot er|

as the tac pror
Ben (Pact eri al | phponoters are 9
s for use in pacterral syste

arppiire- Dal gay g (S. D) sequg

o the~DBNA—encp Y Lllc art

i euk’,feﬁﬁsnces ar g knqE for eukaryotes. Virt

genes n_ATrich 1 gron | ocat e
‘approxinatel 25 to 3D bases upstreamfromthe si
where tnaigd¥) ption |

Strprphel Hredr  AngPher sequenc
found 7Q to 80 bases upstreamfromthe start of
transcrilptdlgw) of many| genes nhe; FheCNCARL;r egi on wh
may be gny nucl eoti de|

aﬁNn&ﬁﬁmﬁe end|of nost
eukaryotTCc geENES 1s an AATAAA SEqUEnTe that—may

signal for addition of the poly Atail to the 3

of the codi ng sequence. AUof these sequences are
suitably inserted into eukaryotic expression vectors.
Exanpl es of suitable pronoting sequences for use with
yeast hosts include the pronoters for

wiHrabl e.

’5 al SO Wi 11
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!
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3- phosphogl ycerat e ki nase or other glycolytic enzynes,

such as enol ase, gl yceral dehyde- 3- phosphate
waledvgaisgenase, hexoki nase, pyruvate decar boxyP@w®$2006/003577

phosphof r uct oki nase, gl ucose-6-phosphate i sonerase,

3- phosphogl ycerat e nut ase, py2uvate ki nase,

tii osephosphate isonerase, phosphogl ucose i sonerase,

and gl ucoki nase. Ot her yeast pronoters, which are

g e ol Rou A ng a0 ohal NS 80 ioes
selectih %Hg%h%ﬁﬁ)ﬁlg Hab %ﬁ‘feﬁ‘ Qfggﬂcﬁﬂ tHEP¥EED B8 MaS®aiding (a) the structure of the
I Socyto , pho

chrome acl phat ase, degradative enzynes

* polypastiie backberle ini théaned bf g enbstibtiiab.obi ewppie eaf Blsehprdipdira] conformation,

gl ycer al dehyde- 3: ph hat.e dehydr poge e : :

() tof el5inen BRESPPoHAP! BEa G B0 o0t oF (9 S B 8P e side chain
' f A AET RIEPErBSs Yadd otSdminion sidasiain properties:

Nauwggééggéﬁﬁﬁggﬁgg?ﬁrthggidescrﬁ%ed_in EP 73, 657. Yeagtp

e fhealesphohics notdeueingdingh tligsdulshyiléised with yeast

pr.onot er s, .- DRS anti.body transcription from

v etk aﬁl‘?’ §io%% Kol cel 1s is controlled, for

exRide: Ry, gnonoters obtained fromthe genones of

viruses such as_ pol yoma virus, fow pox virus,

adérosic: esn, gbwbis, WS, #Benovi rus 2), bovine papill oma

Vi Syl AR SALGRTREh CHSmatl IR 9.l US, 2

Viras, hepa rus a St preferably
Si() @Bm¥ic:um, 42, 18v40) , from het erol ogous mammal i an
promoters, the actjin mt er. or

< gil’ i fl {%% o l? Iﬁg f these classes for
i AAneEPEBEvesubstigiong Wil FpigihcKeliapeiug g JREPPE P58 &
anmh%ﬂﬁ%ﬁged such pronoters are conpatible with the host
ce

systens. The early and late pronoters of the SV40 )
Vi Atyscyatemeaesidieniot invbived ixt mimésdning themprepen gonferpatioatofl gie humanized

o vl DR S e sl Gl o] gl v s

oxidafi¥s SARER! FUhd HdldcileGaa R@d%ﬁrﬂbleﬁfarﬁ RtRkIRAEhgASConviiseli pyskeine bond(s)
restriction fragnent. system for expressin

DNA in . :

may treeaided foethe hgiody tesinigoYenies stability @3sgHatlyorRerY e gatihadyzis an antibody

vectOﬁ IS %iﬁclos din US. Patent No.. 4,419, 446. A
fragmepifuch a5# O3 s systemis described in U.S.

PaA epattichiRrly préRied e Sesubsiitationdt watattinedlyes\mtbstitating one or more

297:598- 60% (1982) on expression of human b-.. bod
hypervariabld apgien gBRpves nofruREeRie pbody J& 8- a@ﬂ%ﬂ?%lm dfumpn antibody).

t . di_n i ! i i d biological
Genelg e i A Ep ) REBLEL o A ANIAERpRLATLALLAE ihproved biologica
propdieRaataticato e pased aasbddyerqn ovhitlethey we Eerteeataker A convenient way for
e cSppenent 1anscr bpLon oL, (O BREothin ! My, ever
hypex%%ﬁ)rlé/ fofon s.;tés {%f 807 ifk6) £8 pRtEY ol a6l M ASHLRIMAAAE Sibstitutions at

sequencE into tie vector. Many enhancer sequences are
each Bitey KFimmtibodynveriants|thenggertsl gl displayedeinag tragrovalent fashion from

al bum n, a-fetoprptein nd insulin), y cal s -
Flem gL Bt 1 ot i Resns T ro PP ke yiin coch partcte

_diyf - el {eéAs® fdr iS4 cRANARKI0] birng affinity) as

Theq%g%éedig#l %@o‘?&gﬂ;mgmr ep?i cation gri éﬁ n (bp _100%8@ the . X
hereixc yitsclosgia eidents identify cprdidase bypesyrableapsion pigesfoT jrgaHication, alanine

enhancer on the,late: sj of . th ' j..0 i Qi n buti
scann gy ERARRBOTY (1 BR paniopes «Sieh R BB EAble el Mhiucs contibuing
signifQhty fo hftidehMiRdingn Altdhedtivelyg oe ireaddition, fiomapdei beatfical to analyze a

of eukaryotic pronoters. The enhagcgé,qg§'be.s l.iced h bod
crystalratrociuteeof /b watigerantibpdis pemplEX Bo 1qsptiky confpct paints between the antibody

and Ig{r]ﬁalélb.lglﬂ?e %%1? %ﬁ%ﬁ%ﬂ&@é&%ﬁd r@@i?{)/x?}ggofe%fd%% Yah@8ALEEr substitution

romthe pronoter. Transcri ption
term nati on conponent Expressi on vectors used in

eukaryotic host cells (yeast, fungi, insect, plant,
ani mal, human, or nucleated cells from other
mul ticel lular organisnms) will also contain sequences

necessary for the term nation of transcription and for
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conponent is the bovine growth hornone pol yadenyl ati on
regi on. See W94/11026 and t he expression vector
waele@elgswed t herein. (vii) Sel ection and transfPCTEHS10061003577
of host cells Suitable host cells for cloning or
expressing the DNA in the vecg®nrs herein are the
prokaryote, yeast, or higher eukaryote cells described

accoidBpV®. thoUkididuRs RIaBLALAOk®Sn 0OndeNifeh PHEHRAS Gurd REhd#stEd, the panel of
eubacteria, such as G amnegative or G ampositive

variagls gasibiseied tp sereeniages descrired dersimandeanitihediaewith supesior properties in one

or g SHEI P IRy iy efecrel ?&ﬂﬂﬁ:élﬁ?hg&e?%én?sm Erw na

ty@h) UG heogyldivinnalionts of a@tibodidr r ati a mar cescans, and
gella, as well as Bacilli such as B. subtilis and
MW@H@%.% ehicesylatedyat conseryed pesHiqns rin;thein ponstans spghans(Jefferis and

i [ i [
L, 408 BBty o, 30383 1)
oligogacclapide stlewhaing of]thsumnmnEgloludins aﬂB@t theATiORiIBa fu&tbﬁm (Boyd et al., Mol.

o PP 303 50 B, kb Bt 8 s, o

intrarAb18cuid! thftPdcBon E&%@n ﬁéﬁtﬁﬁﬁ’é §tsth@ [gf%/cbﬂ)ﬂotb‘ﬁ{ HldhV@n ra@fe&eche conformation
than limting. In addition to prokaryotes, eukaryotic

and prgsenisot dree dinensiondl susfaeenefobe giyan@ptem (Hm&gls agd d.und, supra; Wyss and

Wagrgew %ablg% (?pll;i%o: % %gﬁ)r Sg@? {}]Ebs ﬁé’g@h t e oéar@gF é}gﬁysqlgo serve to target a

g1ven0g1y@)<pi’€ﬁaﬁ t®akeiin folkealss basesd ubé’iﬁspé@lﬁb r€HERMIOh ¥tritRes. For example, it
| ower eukaryotic host m croorgani sns. However,

has bﬁmprt@# that Hbagaéa@l%?@ylatedsla@c theoligasagclardg itpejetyr gips” out of the inter-

CH2 hl’erﬂlxt?a'l !Nagl:legr }esulﬂﬁg %E&?més é’\%ﬂ to b1nd fnannose binding
I zosacc aronyc S po uyveronyces Suc

protems(Malhgira eKal.) daturs Mdd. f1r23ji—243s[1(995};0 Ré’mé@aﬁl)by glycopeptldase of the

oligoRSIGHRY ARG 60}, (5 e YBRh, HEREl ATene Tmofdclonal 1561

o, S8Eh, iy A0 SE U SRR gy n v
Hamsfﬂn@vaia (CHOX hdtberasaltedeamaacc(rﬁﬂetﬁ%dm)l inNeamisgpentamediated lysis

(CM @32% Féﬁzlﬂ %@%@%ﬁ:ﬁ ﬁf}ﬂuﬁﬁﬁ iﬁgﬁ nal e gélgg’tg/edremoval of sialic acid

residi¥6 WA PRfiAmiMestk Gbdultbd! M nd Wsy BP @M@LU Qlyédi¥ation of ant1bod1es has also
Aspergil lus hosts such as A nidulans and A nig

been Bppxt IOeaffmts,antlbedy deplepdent elludariytosesiicly DTy Cmmu@d CHO cells

with el rGa e b enion & Ao EEospPiianilRise 1r (GaT, <
glycobyle@faters8! datalyMPTRIRIB 0P ¥F WiR¥in2 GIQTAR! Was %ﬂérted to have improved
vari ants and correspondl ng perm ssive iInsect

ADCE ertigtyf(Uoranh eb4/s mmgtgspdadﬁ@é Bafi99gper da

al%g%c‘gorsgl? b2 %ﬁi) Aeﬁ()jf e&’a%e%l%g u' tvﬁﬁ%@gtgjycosylatwn pattern of an

antibddlyris!aldred.) By&ﬁt%@ﬁhﬁé@nﬂﬂélbﬁﬂm &Qﬁ&e'cﬂﬂﬁhy&h@ Gnoiéties found in the

variety of viral strains for transfection are publicly

antiboglyaddig ene e ore qarhohydrpte\aeiptigstto éhwmbgd:a hanging the composition of

glyco%oﬁ?%@'c&%la&ip}( r@ﬁégn A ma&% £ %f gléfra@sgﬂu ﬁ, nw%cogyg?téon variants may,

for examply; He pg:p‘amdtﬂyeemba&gmhang‘mg Ahd/oNaddddy dieCotl bleYely@Eylation sites in
ansfection of Spodopterafrugi perda cells. Plant cell
the n“@i‘?!"c"lﬁ‘%%qu?mES’?(toéng thopHibodnt at 0, soybean, pet uni a,
t .
Syla o SRS SIS i N A S0 MEtinked refers to the
attachmht ef thamarbphyﬂ;latg anculeuy tofthe adt elain b€ an ebpasagime fagiduelr The tripeptide
ti ssue cul becone outJne roc dure.
SCqUERSES 3P aSBE- ‘ss? Elan P& Plie SISy amino acid except
nonkey kidney CV line transforned by SV40 (CCs-7,
ATCC CRL 1651); human enbryonic kidney |line (293 or
293 cells subcloned for growth in suspension culture,
Grahamet al, J. Gen Virol. 36:59 (1977)); baby
harrster k| dney ceI I S (BHK ATCC CCL 10) Ch| nese

~

o
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cells (TM4, Mather, Biol. Reprod. 23:243-251 (1980));

nmonkey ki dney cells (CVI ATCC CCL 70); African green
wWOorRevkey39ki dney cells (VERO 76, ATCC CRL- 1587) ; PEMITS2006/003577

cervical carcinoma cells (HELA, ATCC CCL 2); canine

ki dney cells (MDCK, ATCC CCL 8#4); buffalo rat liver

cells (BRL 3A, ATCC CRL 1442); human lung cells (W38,

prolink] @3 tﬁ@lrecﬁgl)lhoﬂ SeRndes ferr eneghhtic ftieBmet ofttie 8ABSydrate moiety to the
mouse, mammary tunor (MMI 060562, ATCC CCL51); TR
asparggine gide “hRiRerThu the PreaFiiea 0§ eider ofdhege tripeptid@seanancgs in 2 polypeptide

creatés]aqéc%%%c a1 ds?da‘ﬁ%*x lgﬁr% g?fﬁk@%hé mfa #@f@r(sqg PR %%%hﬁ%rﬁ of one of the

sugarg %&cylg@&ctﬂ)ﬂainjhﬁ@adzreltdss,)or(wk)ee US? Hydreigyanﬁiﬁoh ac1g most commonly serine
5, 807, 715 t cells ar ansf qr ne th the

or gy, BRIy %@@I@Wﬁ%@g ooy OXYIyHRTGAY &l bp ysaor
ank 4ty o PE19D4G Tl ONsiRE ¢ ﬂl@lahfﬂb'@ i$ PorfvRf ﬁtw hRp ﬁ‘%lishged by altering the

nutrient nedia nodified as appropriate or I nd
aming peidse@ience sieh dlaat iitrapntains ot or meont of therabelvﬁptﬂesétybeldgnpdfmlde sequences

B T R ATANCTA R

substiitiontd¥n® or hvré sérié @R tthietnii®YesiRes 14 thes64lichde 8f the ongmal antibody
variety of nedia. Commercially avail able nedia suc

(for%ﬂ?%l C@S}(lgil%tﬁs) M ni mal Essential Medi um ((MEM),

%\'I ec&%? %{}%@Dn%r%?m ngc)l&i %que%c&vta%%lﬁ% NE%F antl-?)RS antibody are

prepamdl Hyue[ vacrgaty hﬁmbthsﬂs kevhisin theald ThéseQReth@ddyin€lfidd, @t are not limited to,
ia described in Hamet al, Meth. Em 58;44 (1979)

isolatigp o 2 gatuzgl soutfie (In theeare Af aturally opeporing amigogeidmgguence variants) or

L e e

cassetRe muBdefsis whanbenrlis eplepemed whitiant eornz dioa-vatiantt Ve@sib@If the anti-DRS
tbceI I's. Any of these nedia may be suppl enmented as
W gcessary with hornmones and/or other growth factors

(qehol ?&)Syﬁﬁbﬂ '(ﬁmlddﬁ%nélfy@ésrylaﬁoﬂ Cpaﬁ@t‘n?j qff”ﬁltlb@&]@émtﬂay also be altered
factor

Ssalts (such as sodi um cal cium

withowteaieting ﬂmwdﬁ&’%nmﬂe yequiracfef éilgco(sslami’n IasgeERIESAdS on the host cell

used tg%?qlar%?‘o ! des t%)? o 1n§g tl?%%ﬁm Ri? ? d t h Engélgﬂ gfl)le%)ébmant glycoproteins,

e.g. afliigouRat fés (@%‘nhﬂlemeﬂﬁ)elht&@ ri§ afefy %”Hﬁii/@déellu%i@ﬁﬁdént variations in the
resent at final concentrations in th rm cronol ar

glycowéw@é)paﬁawd ofythe: gBiEbodies s0an epuexpecisdt (Sefneﬁr@stqmr @b, 1. Biol. Chem.

e T R —

during reesribiihi bﬁ)ductibnt b aritiodied hgcledd briofveh Gautid] @RS forfutifion, culture
as tenperature, pH  and the like, are t hose previ ously
density, Qxysqafian. kb nygdeation)schemssand &g lilksr Varjoua saathinds hayribeen proposed

1 gl SRR Sl 1L SRS AL S e s

overexpissiagt cdvtaily epzaymdse 1rp'|0b,{éd Cmd oligdsneobetidel ppsdugtion (UL h§. Patent Nos.

o BB R LB e Eh L s S oy, o o
enzyn@ﬁca@lyfrblhébecﬁﬁ&ﬁ thé El?ccﬁ%t%ﬂncfgr ks @?Ellng ’em%eéﬁ%ﬁ dQ&SIg )gEndo H). In

'S or lys ents, 1S reno
addltl@eﬁﬁrrﬁml@amﬁb hoﬁfrce carr b genstically engin@aed, erg. Hi‘akaldefectlve in processing

cortairlyfls EGRRRIRAR IR, BBt AE i el pretaloiin i

PEhd pilywBylaticidaetctife 6f :ﬁlﬁbbdle.@r b b redl g 1 tional
thawed in the presence of sodi um acet at e pﬁﬁ)%ﬁe § convertiona

techniqust &1 carbgh ﬁh@tﬁwnlefmymgludmg dwtml qlnmmaiegx(amm/my Mass spectrometry,
t
HPLCABE, mblodih b € omBSRERE R0 E o REH Coantiisdlipssign, and HPARC

t he nedi um super nat ant s from such expression systens
are generally first concentrated using a commercially
avai |l abl e protein concentration filter, for exanple,
an Amicon or MIlipore Pellicon ultrafiltration unit.
A protease i nhi bi tor such as PI\/SF nay be |ncI uded |n

o, o s o

Y " Y L . a
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included to prevent the growm h of adventitious
contam nants. The anti body conposition prepared from
W@ b®eogdors can be purified using, for exanpl e, PCT/US2006/003577
hydr oxyl apatite chronmat ography, gel el ectrophoresis,
dialysis, and affinity chroma#tbgraphy, with affinity
chromat ography being the preferred purification
PADy, axchiohi usee higlhtpd suioh akéHangey clﬁbmptbgtaphyl t&s@ﬂraﬁol@éofsimhiﬂﬁes based on
i : ends .on the species and i.sqQtype of an
chargs, AR o R oo BE ofipaatars on galytied liposss acqlbo kmown, and include,
with@A liRQREdn, R baicireAtntcp c%ﬁ]rﬂﬁl?}gpérf?mﬂ@&h iy @%}}ﬁ b fRosi ]
that are bas}glgl on human(gl , g2, or g4 e%\ g%;&?g@éomdasel?/endo

B-galattosidasal; kelinination wingl hemshodlkaliet bnvii@nibnf 3o ( AR89 )mainly O-linked
pes. an

r ot ei is rec nded for _all use i sot d )
struchi® B hfergal. BR0S ooine, axpiey HIGaTins 1 SyibapTbER)Y- and O-linked

oligodd¥ehd¥Riks.i X to which the affi nity ligand is attached is
nost often agarose, but other matrices are avail abl e.

Mechani @&D| yExamubire antibadieses such as control |l ed pore
gl ass: al t nedi,vi nyl ) benzene all ow for, faster .
71 B pLonuBR s Borg 5 b S SR Blard FatSdispenie A varety of the
typicalchibedgentd dftheHaeein. ary i@t oddRlant Tmo@ﬁ{g%’nﬁbco‘ﬁﬁn&ts are offered
.,CH3 domai n, the Bakerbond ABégt ) resin (J. T. Baker,
for ilfasirative pumeres, onky pnd aieset titended toglumit thecssopeorf thEptesent invention in any
y techni ques for protein purification such as
'frac;ipnation on an i onexchange col umm, ethano
prée desictibdd mnthe Mxdsipiee teloas e AdRHer of ARG D oABENYnA Antibodies have

[ i. h h h [ SEPHARCSE
e S o SRR 0 SPGB o e the e

biologisal ¢h | 4ntiaSH - - -

oA AREESRAY BBB ST i sl i
pr%ggm %‘hlbloglcak dlaﬁdc’&ds?séﬁd wbdl ¢ fé;ﬁ‘.r&n dha a0 Tgh%’or in vivo activities
anti bo to recovered. B. es. for DR5 _Anti bodies

o o BEe B SR el TR PSS S5 oro block

induct o} bhHanes DRBRR ilstidaNeyDRSS | Rt Gti8dO b Sperti fviti

S naling. Alt hloughrlgever gfﬂﬁsgg{slﬁg%gngh%é%%ﬁssmd activities of the

si
DRS5 @Bﬁgp‘@%a@ﬁ@?heaé@ﬂ@ﬂb@igt? @xaglﬂlw%etdw.ough this :r Iecept or
a > restricted.prinarli o _tuynor . S ) )
\/\h%g’%ﬁ%ﬂé{’; glr?eqﬁ?%)? ong{fgxglg%c}l?soqul?e( Q{e%egg ention w1ﬁ%ave l.fhe same biological
charac¢teristips oy artibdiynl 6E2 apapt 5hs amtiholiiee 1isRALS Tﬁbl%lsl-ﬁ%{]ng/or bind to the

transformation by oncogenes such as MYC or
same gpitope(s) agntkedyCEiE2, 51 3oy of the| awihaylies Nststldn Rables 14F13, in particular
r 463922 . 04 DRS |s fr ent| v
Apon 802 AL 10720L AT b7 (D FEHEE etons s, such a
descriped bexeiyt ahd im Kis. Exeinses. aftr iindiite, a0 tdefeding Syttt athbddclonal antibody
in the di@%gosi s and treatnment of cancer. For exanpl e,

has theygame spesiiictty @s s PBé dnibodiesysrerdfiealiygeferredria hergin, pae can compare its
C g Laq: i ' these. ..
i R B SRS ot AT o B 85
Examples blowy , Ini aldauh;n, |eu'1_selpinécnpmdtlcq)t\«ahialll1 Epartidular andHBR  antifody binds can be
actem 34 bbb b ek b s B9 2 i gueion.
DRausCHPXESS IcR@tlBReshy sth@FOtHL BomFigk F)Qtwlemesiﬁabi%g{nent of Apomab
particul ar” advanced or netastatic solid tunors t
7.3 anddhe cprasgleles demain ofiDRS shdvesdaiiyt Apofneb Athbinks tdarBRS Spitope that

L T T

namaiactimest, | hybid JorCRB&EBinANSEEIR 5 RANBS B! (af% \Qélﬂ %r%; for instance,

., _Qvarian cancer, breast cancer, non-Hodgkin's |ynp
diabodiqgqrytriabpdicsisies@ibsridieredn) mast comprise aprastibecsbhiaying full length heavy and

ition

: o - NHL . L,n a DR5 .
light A A Bler EAMERER sl 5 T R s & et gppomer o dimer
of other DR5- associated pathol ogi cal conditions, such
as i mune-rel ated di seases i n.mammal s, i ncl udi ng
- humans. Diagnosis in manmmal s of the various
pat hol ogi cal conditions described herein can be nmade
by the skilled practitioner. D agnostic techniques are

- g,
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be identified through techni ques, including but not
limted to, pal pation, blood analysis, x-ray, NWVR and
wa b@olosieelr | nmune rel ated di seases can al so bePCEuEMDY003577
identified. In system c |upus erythematosus, the
central nediator of disease igthe production of auto
reactive antibodies to self proteins/tissues and the “
of suél’ﬂﬁ?ﬂ @HSR br BERYCALIH ! Oaﬂsn‘il%le EHERAR i WElERR R Heh k Mikin(s) are joined
pl e organs and ens are affected clinically
by a linlesr mafilenglek p}dheéfgng Yauable dm@uul(@stmpmablg flemaing) of such light or heavy

coc t ane centz?b n system
chair} | gvmgscu asPHs efgf%eso PO yn Oén [ naI tract, bone

nHl“llIeOWRin&lﬁHodﬁd, asRAesdrIBédD hékeidl twilli dptidndllApodséssdone or more desired

chroni.c, system c_ autoi rmune |nflannatory di sease t hat
blolowga#ﬁcywﬂﬁﬁ/@] prenertigse Sygh BIRS antibadigs maayvenefpdebutargmaet fzited to chimeric,
humcartl age’ Q%Le pQ% Egﬁ@%ﬁ%%ﬁ%QTkP%e %%5?%§;eﬂwl) S?mﬂmdwsnmy
be camstiuctsd aw sagimted ummg1 vahmspteohiuquasoﬁo adhievieetherd dedred activities or

popa e e e RS B ST 0 Sk B oy o

least @C)?l IW ln féf&ﬁ’bli/ ﬁf’ Rhst ith thel 1R off 1'0@ e RN Blr® qgore-lﬂ?a%ﬁtbly, at least in the
exes in th e joint may i1 nduce the mark
range wﬁm ™M

atoel OF M ymdm'cytrrege pmﬂeralﬂy;cad:haetsmltm tangh of 10°M" to 10 M.

he FTRY LRBEP TP AR B AR B efepppontation by

testing e ISR beht@ddPTin NHeBEIMES \ﬁ‘lﬁﬂftdcﬁﬁﬁhésslmoWWﬁ’i% #t figeihi@dg Scatchard
are primarily the joints, often in symetrical

mmh@@($@ﬁﬁmwﬁbﬂéweﬁ££@xtra articul ar di sease al so occurs
vel o en .
ex r Lic ar@?&% ngéhlegﬁnigfi \ia\%%ilk}%)d %h nlé‘lg'g tlggrrg@é g%e same epitope on

DRS5 @ S&&ﬁk&ﬁAp@-QLtbiﬁdiS; ak bR D Bsitopk dihUlDRB Netiiyh coeidss sx overlaps with the
vasculitis, and cutaneous ulcers, The second form

epitops it BR % Whish dvpodils Bge ah 4ok sxamsls, tigiantbpcyeiopignased Rpomeb 7.3. The

DR5 MB@H? Hﬁg%%) QItfteﬁsQf:Jﬂrsﬁcﬂ %@y {orbrﬁéfg a Ei’ohg toiftBiiatiofd Wlﬁc% prevents Apo-2
somet ter Joint di sease ecome qui escent

liganch bohdingvto| DRS. tAtsenqmﬂbslﬂwe,ethefepmmet inghiegipagperty of a DR5 antibody of the

t hr onhocyt openi.a and |.enonegal Thi s, can be
preselyCiBSRAI TR BY doREARd LG I IRARES lﬁw@vnomg@ﬁsarw Faf instance, the DRS
ant1bcfd§i" IR 1569@§te&)fn élf‘zfn%t% §ss(ﬁ$ l_('shéh éél E&Inpef g %gglﬂl‘é il dsay, fo. to determine the

Pati ents often al so dev heunmat ol
abﬂmsuﬁdeDESBHQ@MQto@éwkynngmhﬂﬁBEMQﬁoﬁApmﬂktoﬂ]&ﬁnﬁwmbwﬂbgﬂm]IRS

o OIS PEF SHONEER o MISER o8, S bt e s

antibotyit6 hHEbiACiaY bf A APA 2L Polypestides A IRI-QE bdhstruct or to a cell expressing
pleuritis, coronary arteritis, interstitial

DRS. p%@mﬂy,t¢@ D&Stqntlbqﬂwﬁ]d}qpapa@? ekblgcking or 1nhlb1t1ng binding of Apo-2L to
DR5 ﬁﬁgﬁtalteg Ud/ PI%%rXﬂlg 'bS/h?;let%&a?S o R éd%lelg%n(ﬁ?‘% %Ireg”?rg gt a% least 90%, which

Veni Is’i's a chr
may bemdtemimﬁpbywdy 9€ aﬁ@n;vlla,l ifi fan e Qirdscoafpetifiverinhibetich ztsbteylhsmg a soluble

16 years of a enotype has sone simlarities
form pf Apac2 Lgsad ( gﬁﬂe)w(%clv\m e W8] rrtraealisia domeioequence described in
pitti AP} £ 18, BhEnClARe! IlPRARANUE RS SRR IRCD 165G, The epitope

art’hri ‘ease Is suU ree
b1nd1n@ropert}mfeagbR5 estibqigudyealtd e determinedl ushigtih G}tthﬁassa}a;rtd test the ability

ot the % i to Aeit MSomaptoama basr ol shdey
OMmPWt furtheX BRbod¥RRh, Etﬁé YRS Qﬁtlﬁbﬂgy\inﬂcgdf%ﬁqs%h{rp Bbénist antibody having

anterior uveitis and systemc a
activitgpeomatyarabde tch lAcppe?t hg@d (&“tReME) g Rvefprably, ductomd @genisti PR5 antibody will
atures and t conmon
incuc G FET AN Gy e fe QSE345E 6 bt coling BEpRgameumor. The apoptotic
product. The disorders |nclude ankyl osi ng sponylitis,
Reiter's syndrone (reactive arthritis), arthritis
associated with inflammatory bowel disease,
spondylitis associated with psoriasis, juvenile onset
spondyloarthropathy and undlfferentlated

oy T -~ a1 " Y T -
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di sease is the CD8+ T | ynphocyte, a cell which targets
antigen presented by class I MHC nol ecules. CD8+ T
w@eiob®sivay react against the class | MC al | €l BCHUS20BR003577
as if it were a foreign peptide expressed by MHC cl ass
| nolecules. It has been hypdthesi zed that an epitope
of HLAB27 may mmc a bacterial or other m crobial
activigndf gengeistdDR S patitody miyube detemeiped ughs kndwe gk vigro or in vivo assays.
.scl eroderma

response. . Systenic. sclerosis as an ‘
Exanﬁfﬂgprfgvﬁ] Vg |og§99h K HEe a0 B YO RISAYSRIE gg‘gg]eg‘l%wn in the art. In vitro,

apoptofid Hétﬁftiﬂly%ﬁ 8L dbifnifkd Bsingd kY tebitigues SudEUARSExY Vasinding. In vivo,
actrve rnflammatory process. Scleroderma can be
apoptotic adtivity thayrbeslptstremied, .e.a/dyoutaanringssilestion an Bieas hrsien gnyolume.

endothelial cell jnjury.int m_cr ovascul is.an. :
oh Yot abren e RO ncTosk BN U o inctuding the
abilit$ Y& kR dhateScekt8ih PhiySioloblRa] Mesaub@ arldiirirycesRy. P& shoWu e the examples
medi ated. An i munol ogic basis is_inplied by the
belowsrastibedies disclpssd dietain ater ajefte indueg PRSamediated apppiosis, and show potent

..cut aneous. | esj L .
o PGS T b S0 Ry OF B BHELRRIRc embodiment o
the invBihitR@URt@Enie: ddieite of thesutibaiyds efihahtdil pbérasdiaking tiskamibodies with
. lesions suggesting that T cell interaction 'Ih%&Pesg ..
anti-hpmansiglafchalpea prefeyred iembpﬁ@eﬁbpﬁéb"emé@%mb%ﬁh anced apoptosis 1
j - i ved i nclude: the '
Conm%gggﬁgﬁﬁ?%% |ﬁ%gﬁgﬁg§¥55§%%bth nmuscl e atrophy and
f i Addisorml emboditienty of theainventivalingedd st atsDRSmetdptartapfibody disclosed
ki dney:. concentric subendothelial intinal
herei P df dEKGh I OPECE] RS AR P RAGARS Bamers: Sleostd g e zowp
consifﬁl[ngséf &ﬁyé’ﬂll}ﬂ@ne.r @?%tirl{) ?gglpt()ﬁﬁb‘ﬁeeglyéﬁp ahd ﬁ%ngyIMeQOE an alternative

results in i'nuria, azotem a and .
emboldinpent.t &m sitdiR 5 keetrgora intinedy |disclased diptein is Heledstoi ¢ icalotoxic agent or

fibrosis; jinfl tion: | selnterstitiagl L0 S 1
enyg oty Y St O o et R oot Mol AREEHID s tnked o 2
radioRR6©PEH Huorseaiit o Pofind6108 temilihifgaédlicompbiddNOpBigifally, an anti-DRS5

myopat hi es i ncl udi ng dermat onyositis, fJO ynyositis and
receptsr lawiibpdadiscliisebiregiein & gycosyipisAior aliaraatively) wigliesdeicdn of

unkngwn_ et j ol [ fi.ng -4 04 . d .

AR5 100 IS G BuhOuTREHE MRAGRSE VAR f o vy of
methddsagnashilatiag phyticlagital postesses.aOte aschamhbaidétdentiof thenmsdntion includes a

forms. These nyositis-specifjc autaoanti bodies are, .
methey] gidpducinZAPaPiasis eI PalLs CHRDFiEIA EXRORIMgFmammaian cells expressing
DR5 g%%?tﬁg g%ihﬁ%egpgﬂﬁ’:e%sﬁ‘é%&ftsdf &Elgg?‘lgfgd alti P14 BdcBptor monoclonal
antibédyreomprizitg ah edtibodyl winnia bimls tanadDR S rsegtoe shovm me Figmesl 3A-3C (411

. destruction of t tear .gl ands and .salivar l.ands .
aming Aeidg); I dHgwes éﬁ-%g(‘%@ %@@38 PRIy Q{?c%‘?ﬁfagﬂﬁlga& dggpain thereof. In
such hidfHoRS IR ARG RIHEEL Ia¥etypicRBH EardbS @A S $n prElf@redl @8RABnents, the anti-

I's associ ated w th autoantibody production against Ro
DRS5 aeveipton astittody ewed inbthede moéthods is hmaponsabeantibeiyndeacobed i the Examples

compl exes, Lesions result,.in keratoconjunctivitis
belovgs > a)‘?&ﬂ?ﬂ%rﬁ%?r éﬁ%abpg‘%%?%ﬁg%i festations or
aSBEQ GhthbOGabd dE bt f B b EdtdhYs § netHbasdfSndueig 4pdptodis in mammalian
or sensory neuropathy, and pal pabl e purpura. System c, .
cells gempriging ¢xpoping magunaliph sels expressingR  racitoniol riherapeutically effective

amoul%}gé Sagllnlgcl)lg}wtglli 2{11 DR F%eg)ﬂnlr %‘i‘o%oz?l%ﬁa %ﬂHl%Hy, g&ﬂﬁ%ﬁlgt gh ;Qlti%&gy which binds

to DR 5Sebepiras hereinabs e/ ddfigeal) of ik iepifackBultyt dunidis thetbopl | ed by
the affected vessels and_eventual end-organ
dysfunction in sohe cakibodiggscul itides can al so occur
as a secondary |l esion or sequelae to other
i mrune-infl ammat ory nedi ated di seases such as
rheumatoid arthritis, systemc sclerosis, etc.,
particularly in diseases al so associated with the
formati on of i mMmune conpl exes. Diseases in the prinmary
system c vasculitis group include: systemc
necrotizing vasculitis: polyarteritis nodosa, allergic

e s “AX
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cut aneous necrotizing venulitis. The pathogenic
mechani sm of nost of the types of vasculitis listed is
wWhedtobesd t o be primarily due to the depositi orCDS2006/003577

i mmunogl obul i n conpl exes in the vessel wall and

subsequent induction of an ingdd anmatory response

ei ther via ADCC, conplenent activation, or both.

Sariddodies iae hlfo dvifdihietseopt Of the KNANGH. € tSueh BiYboMts e described for
, is characterized by the presence of epithelioid
nstagge iin Hiadane ol rsupesanidKosthgt ali &895@ in t he body;

i nvol venent of thg | ur@th%?M%Hﬁi[cat‘fo% non. The

L)

pat hogenesi s invol'ves Ttie persrstence of activated
me@thepmadifisationd of yieIDRS dntiteldies add caitdmesiated hbtedn. dTlkeas®odies of the

W I h subsequent chranic sequelae resultant fromthe . .

presepcsongpaY b madified by copiaing |aptibedy; ipea pytpignictagent (like a toxin
ease 2S8: . wAuh0i e c .

nacheRsed Bdieanan Lupee, yikho aIas UL S o ppi
chempthacytwizeagent, sent QRIVA¥SNtl amantive rati-cleen ghugbi $uel fa example, WO

I.S,a I t_ of od j of ,anti podi es.that react n
s P e NP LB, B Rt TR RSl go as “aniocy
Depefidint EntydiéiVieBia®aPRodrAS EBerSy"¢ADHEPA9d cel l's including

platelets as well) and is 'a reflection of the renoval
of Therrsgpma woinporint obthedumuwbranjugate esship IfermAREPTeclatiesdany enzyme

i s..and/ . Fc- - nedi . hani .__hi .
o A S S T o o BBk e i o

Enzyied fHat are @R thl iiAMhSemeH i ¢ls iR SO MelREBitBark MoPliffed to, alkaline
clinical settings, platelet destruction/renoval occurs

phosphatase mgafl forfonserting Phasphptscrgntagying orgsiregseinto dice abhgs qurylsulfatase
usefu‘ gogPégﬂb%@zﬁgl?ﬁg-&gﬁ{gﬁﬁgtbgg&#%se ﬂ:R%/ ?‘&e%&é‘% sgﬂc;&lé)ﬁ;gmg ncfeaminase useful for

rece dia
convefiing nértiokics5-flncloogtosige Giate mtidiapeaskug, HaghbroBia6il;Sproteases, such as
thyroiditis, juveni I_(Ia i yrrpgocyti c. thyrqiditis, an )
serratia Bi5hice HRPPRFE BY0Eisiayr earpePreriklases Al cathentito(seR Ak cathepsins B
. Ar e fo)
oo o LA Bl R e WotgD A0 HED bl Yaspases such as
caspagef-3;elp-abqmytrafbiosyfeptidasks uséfat firdcoghartidg pkoduegsi thettadtain D-amino acid

aonBSEL B B e B SR Aoy el Sl (ole
for conRektink DR osRaeH ?)'ro 4 RioZfbd Qg b@@laﬁﬁhﬁsé"h&éﬁﬂefog Refiverting drugs

_ thyroglobulin, thyroid mcrosonmal antigen (thyroi
derivapigedbwith ds@lactampintq frek dives; @nd peditillinuamidases, such as penicillin V amidase

- l.nsul i-h- dependen | abetes.is.the .autol . . . )
or pe§ ( EREG T b b2 AFhER e 4B R pfeir amine nitrogens i
phenosl@setyll6f phdhylasetfPgioapse eespactiaelly OmaNtrbd @8 S ARBSatively, antibodies with

auto-reactive T cells. Antibodies to insulin or the
enzymagig @eilvitys alse knewn émthe artss "phayenee's cembe peasiiotoppeerothe prodrugs of the
. - ns:ul i f- Lve | €0k of :
imven R R e S M B P2P IS B0, Antibody-enzyme
conjugatdsutani bé ergardd as degpibed thefein @6 délRRry @FUhé aBkyme to a tumor cell
anti body or T Iynphocyte nediated injury to rena
populgiiods e either directly as a result of the production
ofpa : : . T cel L : I _
P R i Yo ABIen) P (B et s PRRL T S known in the ant
such af thetusboofi bstembifinmtionainumossliokimg| egents. n  Alternkiivkhey fusion proteins
that are reactive. agai nst. ot her, non-renal .anti gens.
comprslfialdefiL % e L UEdEEan A 86 48BEody alins ESGMIoH feddo ot least o
functidrAN§RkH AN p&ioh B4R nSRAP bEXRSInG AR A Béﬂéﬁfﬁﬁudtéﬁéﬂoﬁg recombinant

medi ated renal disease as an indirect sequel ae.
DNA tgrhrdgues arell knawinrie the aitrtsagneg. niettznges msall, d5mbre, 312: 604-608 (1984).

i nfl ammat ory response that produces/induces |esion

devel opment in renal tissues with resultant organ

function inpairnent and in some cases progression to

renal failure. Both hunoral and cellular inmune

nmechani sms can be involved in the pathogenesis of

| esi ons. Denyelinating di seases of the central and

peri pheral nervous systens, including Miultiple

o o,

I o
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in nerve denyelination as a result of damage caused to

ol i godendrocytes or to nyelin directly. In M5 there is
we@iodessoel t o suggest that di sease induction anBCT/US2006/003577

progression is dependent on T |ynphocytes. Miltiple

Sclerosis is a denyelinating49 sease that is T

| ynphocyt e- dependent and has either a

I guahsd gibs@ninbdifiogions ure&xantempmt@h rikomiegarpplegthe sstioely may be linked

cour se. The etiol ogy is unknown;

to one af aEHEH ST NGHEICIECIIHE BPYBIES: F-80 #OBEIES e vl polygppyiene glyeol,
polyoﬁz;?lgf(l ANt é’og? }Jme‘fé) r#(ﬂgmfene ?écﬂ’ RAd %@E&)ﬁip@'lene gl}g:ol The antibody

trates predo ynmphocyte medi ate
also micbeghtrapped &l hscracagpsules pﬂeparati ifogexpnie myag)ggervmmhmques or by

R 5 G 5 BRI A AL B i Gt oy

(meﬂﬁlﬁﬁcctﬁzg: R ﬂ@f&@ﬁsﬁfé@tﬂeﬁfécﬁﬁly)oﬁl donieidal dup deBvdry k@tamsT(for example,
"ynph ocyte driven. Infl ammatory and Fi brotic Lung

liposdhese aadlmimiin Uh@tdﬁphgreﬁoglilln@pmﬂlﬂo@s Pﬁémﬂmfﬁtl@tﬁs and; gpracapsyles), or in
macr: Pl W%@s{)?’@é Ih{eaﬁ%lg% td‘f%f)ogétf ﬁ{]ﬁ Jnys Fﬂm&ﬁécx? Sciences, 16th

I Amunel n
Cdltlo'hﬁ@ﬂ@ nae Edl, (19go).t Te Iiho@éasé ﬂlatsemmﬁ}}mbﬁlsié oﬂﬂiﬂ zdltlbedy)fone may incorporate

s sal e e Hooers bbb sy Bpat b SR et s desried
in U.8Wdddf 8% 27?2& %&ﬂ‘% tA%eH‘M:];efﬂ %heat uﬁn @Wa@é &defM¥r binding epitope”

aut o- ant i bodr’ genesis o
refersi wmth@xttppe ofl épeifuimgion chsamr]igﬁsnnelecde fie g IgG1, IgG., IgGs, or IgGy) that is

nphocyt e-nedi ated i nfl a esi ons
TGSPOE%WF APTNGTRISING the v ferm Wﬁﬁ}%ﬁ%@’ ]ff"lﬂ-)lﬁ‘n ages and
a HeOHHi- ﬁ%?ca%ﬁﬁbdié’s Gistibstd ARG $2REa18S BE IfBRRI1AtEd as immunoliposomes.

ergi c diseases, Including asthma;, allergic
L1posoh1em cd)nta;tmngttb@arttlbcbéy gt prepased Hmdthhéfplgm@rm the et.tspch as described in

Epsi & g Rioca e e T R DB o e g Acad. Sei USA

77: 4030‘@1&‘8@5’ a!nﬂ“UL SIPRINGQN4, 4851649 ® Al B3 205450 TligetoRies Kith @fihaced circulation
nbi nation of both. Tr anspl antati on associ at ed

time @heglgabe@d inj 8| BetemigNaGS{118, 5,5@1 Barticwlarly geeful liposomes can be generated by

the rq:v)%?s rp&l&% g\%%glggﬂla érhe(%osd:en & @( Bn%t@h{n cmﬂgnsng% phosphatidylcholine,
cholebtefdt tah@ PHG-dadmkized phcbspﬁaudﬂetteholdm&&a&ﬁ} -PH). V\A’Il,lpdfsomes are extruded

intervention of the i mTune and/ or
througle §era 96 defined noEnE?s fo Yasld Lipproatee e Aouad hammeter, b dragments of

the alﬁ md{) gg tl'{ ambAﬁfe B%mtvﬁ‘te f‘()g{cgitl Ibg @gﬁﬁ%&t&f‘to(thg %Eb%hg% tag rﬂltesg:ﬁgéd in Martin et
al., Ji BiogoChean 25771286288 I(tﬁm tviaom disukiide 1mbmhmmaieacand A chemotherapeutic

parasitic |nfe6§|ons | ecul es

agentiGhohy B POSIBGENIS PRJOY SRER Y o ioogpeecSop Gabizon ef al, J
Natzol&zf (t'cltnzcgidlnrszrﬁ(g%}el%h g@8b}’ to enhance the inmune

onse ecti ous agent s) di seases of
| rffhﬁrmﬂibﬁdles efthy ifivenlie théisibd srase-inkad8SPRY entilindigs. The term “cross-

ik s e s 8 TR 8 2 e ot Polsgaice gefper o o one (or
s1nglé?oﬁlGIeEth19nSTﬁé DROShtib&RHes AU Gﬁss-hﬁlﬁdilchélﬁgl&ahﬁﬁhl Gifker molecules,

in HV infection), or iatrogenic (i.e asfrom
prefershbyntbe msawtjoodmawom@qsﬂm@%%g a, -} piokes k; corpglement, chemical
mod1§%ﬂhlop 8? &Oltlﬁcg%é g%ﬁé%%l Egcéz?écieg){ fh%séa gicgl(le a1Jt thafcomplement

has & adl4tively hiphi 4EERILE 16 adﬂtllbédys nioletuled Gcbtfcefthé rmhbdsdtemhnﬂrm cell surface
described In Rentngton S Pharnaceutlcal Sci ences, 16t h

membygne. Agwudinglyik isheBevediha gomplemepinewrbe p3pd@s psTass-ligking molecule to
. [
ink R Rk e DR SRR AAG 1008 STRHPHERS rbmbane,

forrrul atlon to render the forrrul ation isotonic.

Exanpl es of the carrier include saline, R nger's

sol ution and dextrose solution. The pH of the sol ution

is preferably fromabout 5 to about 8, and nore

preferably from about 7 to about 7 5 Further carrlers
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persons skilled in the art that certain carriers may
be nore preferabl e dependi ng upon, for instance, the

WO ob083971 adm ni strati on and concentrati on of BeCI/Ukmdy003577
bei ng adm ni stered. The anti body can be adm ni st ered
to the mammal by injection (60g., intravenous,
i ntraperitoneal, subcutaneous, intranuscul ar,
intraportal), or by oSh®ecsmbinastMetholls as i nf usi on

t hat its deli to the b dstr. ' . .
Lol sy s delivery, o, he B 00CSlEEAT Ao s il
adm.ni st ar ' sh PR, MR adi8C AR BléBMbidHC fecRsiques for the
herelni, svg?tgliseagﬁt]?cgg%%ﬂ%gér%m @n?{et%&gi}ne?tl 1 ocal therapeuti cq
produ@fdnastiise ankibedy. or intravenous injection is preferred.

Ef fective dosages and schedul es for adm ni.sterin .
aker qulgg;lbw B‘% wdion 9f; tﬁ% 4utihad; ,r{hgd}ulc 10 %cl‘ﬁ eﬁcécﬁlr%g}tqg isolated and
insert%ﬁﬁl'&) g?ﬁxﬁ'&%ﬁl@ %ét&nﬁ)r Ingr i tcfinthgt BBipERedtioniof tha1BNAtor for expression.
ose sKilled in the

art wll "understand that the
DNA énssifyes thé antittod deiseadilyaisolated tand gequengedi @ﬂ)@rc'@@quopal\pa@%pdures (eg.,

dependi ng on, for e le, the ' At :
by ofapaRoe e el BB o Bl LG 1, s punin e
antiboﬁg)’. tNIER) FctbrdPRe Glaitibld, DaHy vesBel camgomnte gertrailysinblieygbut are not
a

mnistered to the mammal ., Gui dance in sel ecti 9.4
limited pranrar anere o6 essfoflowing eistEmal sqqgencs i Of g1 geplication, one or more .

literature on_ therapeut | S i-hoe ; ]
R e e
edhe mAHRIR hefdin hiohalel aEtEodsPar kheRprddectiohlhf, chirl@B69r rhombinant anti-
22 and pp. 303-357; Smth et al,, Antibodies in. HU%A
DRS5 pithediss whigh ¢ompesefiie, stepfoel providing a eglor copplising a sequence
Press, .. ey 2 : 118t cihdl 4nd a heavy chain),
encodsEE ity KRhal HR Rl R, chE (o . 2 ey chai)
transfedigt orl trampsfdeming aukost @ell Otk gedér, modyculistightthe host cell(s) under

.nmore per day, depending .an the. t or. nt L oned
condifippsAETiicImE IORTPAYSE e THeRm IR aﬁgbg%rﬁ”hﬁ%&é?g%ua?o t he
gg{)r)'rral LD QBERLRRL doponkilsh ef fective ampunts of one or
e ot

er therapeutic agents. In the treatnment of )
cAfheenii-DRS sntibedyp af thicinventiop mayies profivred reompinanghymet only directly,

.acquire resistan to.ch t her i p .
oot 5O oo e HBRS peL il SRS Pty o i
sequepbd16£ offieP pﬁfyb?ﬁd@tlﬁﬁhﬁp@ Bpeestics clemdgpaitel e tthey Noferminds of the mature
It is expected to be clinically useful not only

. as. a, .
proteigi owypelypepside. bihe dietseolpgpus Gugriah AequUsHoGSEIRCt Wé?feﬁa@a& one that is

of cancer treatne . , ' e host
recogaﬁgcﬁgq P %%ﬁ?%ﬁe%%vﬁé?’g%eﬁﬂg glg%%éZ??h{r%élg iStacteino r11: or. prokaryotic 0?
cells ﬂlﬁtﬁ&tﬁﬁ&; reddBaiz0 ?.ﬁd mebgﬁﬁ the na:timl/(v_tnkibbd}hé(ilgxi;]ai cqueagfe{ Ititeis(slgnal sequence is
cytotoxi c agents, and/or cytokines. r agents kno .
substified hiia e lAROPE 548081 FAUFRSAIEIET S 0% PYASTRIG T i U of the alkaline
LOY e Niabid i hetor JoBr 6fcfion the nati
phosriife FE RIS, SHE br BAANIE BfleliRin e Por T f2Bicfon the nalive
signaDida@énc@ thdyesitstintiddy, ean thegeastimpopedsidst, of fstagrieader (including

or nore other therapies may include therapeutic .
Sacchanririvesiad Kiuoveremyeasatrfacks” 1esdsrshnin asshiposphiasedgrdsy the C. albicans

ant j bodi es may, i ncl r anti i :
aucof A o8 P RE 15 BHEA 457 BEPRL BB cel cprssion,
mamBEan) sigrdDidqudfieel aowtil bodira Secraptyi leflaR) fardxainplt, ¢ herpes simplex gD

(such as RIqTUXAN (r) (rituximb), Cenentech, Inc.) and
signahate dyeidgbds agai nst ot her receptors for Apo-2 |igand,

sugh apti ¢ | padies 4 tih ROGHGS 6a8R1 encoding the

ot 1S B?’M‘?%%“?Efﬂ%?’-’*?%?ﬁ? 6% is eat@liin RO ENBREtE?]tr)%\IA neotineg
antibddt anercept) (1 nmmunex). Chenot herapi es contenpl ated by

the invention include chem cal substances or drugs

Wik h 2PEERIBIEPACAIOTHE R CEnd are commercial |y

avai | abl e, such as Doxorubi cin, 5-Fluorouracil,

et oposi de, canptothecin, Leucovorin, Cytosine

ar abi nosi de, Cycl ophosphani de, Thi otepa, Busul fan,

Cytoxin, Taxol, Methotrexate, Cisplatin, Ml phalan,

Vi nbl astine and Carboplatin. Preparation and dosing

- o r o
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The chenotherapy is preferably admnistered in a
phar maceutical | y-acceptabl e carrier, such as those
waele®ensdded above. The node of adm nistration oPCT/IE2006/003577
chenot herapy may be the sanme as enpl oyed for the DR5
anti body or it may be adm ni sbéred to the manmal via a
different node. For exanple, the DR5 antibody may be
i nBetht exgraasitn end ¢lening seaid eompiy a muckitnidd sdqaemd thatahibles the vector
t he mammal . diation ther can.be adm ni stered )
to repfieef 1 (R ToTs SLGHaH HOPhesivor BIRAEEIS T SRR B gysauenc is one
that Efbbldah@ectdnNth fepavile iiichBRIcatl bl G A ich ﬁyﬂaos&&&ﬁﬁgqpf, and includes
. ther apﬁ/ may include cesium iridium 1odine or coba
origipsef rgplicakion Thautonaioasly seplichisnzgeyuenays. b¥uchisequenbesdye well known for a
. Fal directed.locally.to a_.specific . )
varie 0 Bl R Budl oG 0l s9R ! iy i
suitablo €6 ep¥st Sraddiidgaiitd BAkHial el PRSMRAVEHgiR iPEAtOE Bf yeast, and various
. time fromabout 1 to about 2 weeks. The radiation
viral ¢ gyigingp (S Y, pvwess erdenerdruad MSV s eBRY) owe rustfohder cloning vectors in
tional | the radiatio

mam%%fillrp galspf gé .regﬁlyaéﬁe orfgiil &f éé}&]ggtéorb Forggoq%{] {slt 1?9? rélj%ga/edn%%/ mammalian

peadm ni s a

exprassiqnietion (tROSY¥H0 okt aiklyl BPRUILT®Y 18d 34} Beh&! Rlcontains the early
sequentially or concurrently with the oné or nore

promgieper t herapeutic agents. The anounts of anti body and
t herapedlgiof , for exanple, on what type of
dnﬁ S é%%&%gggga%%gﬁgzaﬂblogical condi tion being

t riepresdionaemd  dlbreing vbetois| inay camedin’ ekt gene, also termed a selectable
dm.ni.stration but woul d generally be |less than if

a' » . . .
marker, o Selgean §oReR cadepreems-thal tlicapien apsistanse tauent@rotics or other
toxin®)f e @Ntan R Nint - ' S: Dhysi i :
o e Rl QR ool e, O R ol W ey cwvotrophic
deficipaciesheor k) stupdy oritical i rutmengs notl available ofdra nEngledntedlf e.g, the gene
encocf’helaa'i]fta oni st o ?oz&ii ng DR5 anti bodi es may al so be

vsed YHIHEYNRC 1ES <k anpl e, a DR5 antibody coul d be
acdmerém@[ee@fé Sel G tiBR FBRImd Co

bl ock DR5 recept or1 bi ndi ng ?%QSA?J?%% ﬁéﬁggﬁoﬁggég)salﬂr?gt cell. Those
cells thpfearp isueppesfilyransfoymed with e Ikteraldgousi sshe pemliudeia iprgein conferring drug

st RSEARS 8 LUUEP IRORL OBy LB e

drugs insorapdin,anyc@herdtic eXaahdBgbrémydin, Vi tro assays and using
[ ' [ A variety of well known ani nmal

in vivo ani mal nodel s.
n%ﬂ’@F@r Exnpie of) switbleoselagiableanarpig dor mamenaline celbd are dose that enable
. ) . . L i inth -
e iR GBI AP b B9 GREEY kB B, s B, tymidine

_ evel opnent a ogenes
kinasey métativitiendiel atddl,dirsfeabddspriane rh@all@ibndil @efdsf hdedB¥ine deaminase,
of the ca?dldate t herapeutic agents. The in vivo

omithiiedsFabgIasE - model s makes them particul arly
Prediegid r | L0k | TR first idents
P, GSRRCHRE A MTHPE AR ) s it 1
culturingnalt ef otirbi trensformands rie co whltwanmeditima iy ephtinsametbexate (Mtx), a
oo SO TPt e SR DL i et
the CHUIRRERBHA dry (CHIDWATAY A6 i DHeRSARgEAC! ¢ m ce
. sU

usi ng standard techni ques, e.g cut aneous
i Afte@etively, host lcelleiprriioylatyt wild;tysphests thatpbandiaténdogenous DHFR)

o8 D 08Bl TR B 0D it

DHFRgprafeln; wed sushddeeltctails faBRT 3ich & ALl HE sYospfuiAstrase (APH)
ease occurs when i nmunoconpetent cells are

di
can be; jelgeted) byheedbigtowtly It stives contrivisg adselactiom hgandrfor the selectable marker
patients. The donor cells recognize and respond to
host antigens. The response can vary fromlife
t hreatening severe inflanmation to mld cases of
di arrhea and wei ght |oss. G aft-versus-host disease
nodel s provide a neans of assessing T cell reactivity
agai nst MHC antigens and m nor transplant antigens. A
suitabl e procedure is described in detail in Current

o s -
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An ani mal nodel for skin allograft rejection is a
means of testing the ability of T cells to nediate in
W@ pwe/08393sue destruction which is indicative OPCHIS2086/003577
nmeasure of their role in anti-viral and tunor
i mmunity. The npst common andsaccepted nodel s use
murine tail-skin grafts. Repeated experinents have
such sab Qﬁ\’@nﬁﬁb%flyc%klﬂfé allubfaﬁe 24 4., kiafftin0Redntydie Ur abAQ. ke TU.S. Patent No.
per T I's and killér-effector T cells, and
496%U¥’ant|bod|es [Auchlncloss H. Jr. and Sachs, D. H.

CORHRI s VOB 8879850 e I v R S i

(Stm&ﬁ&ﬁdbl ekl Nd}m@?ﬂ&ﬂ 39 (1979\r TﬁdﬂﬁpPg@‘IeQﬁ@haesJ dselection marker for a mutant
| mmunol ogy, unit_4.4. OQther transplant rejection

strainfcepss 1 he abjlifyeto grayy i syrterhans fo example AT ¢eAo. 414076 or PEP4-1.

R
provifldsO a4 ) effeBtivi3 eﬁwlfbnﬁienul:ﬁmr dSectibg insfdrmatidn Hyn’gnom]h .in the absence of

typigfier SEBRD: e Dy leSo0l Tras A LATGCo DI SedpLp gomplemented by

]qmwh nead beaRhs 81 1352 Walel - Del ayed type hypersen5|t|V|ty
actions are aTcell nmediated in vivo i mune

r eIsnpmhh;hmrx; hvactacst dariveé dirdmy theflléapmatciradampliasthiddp€P1nein be used for
k until after a period of tine has el apse

each a
transigppgon, AL HEEHICET YiTisan A SR oo 8B POREEPBYSaTS (T largescale
prodRRE6AT o { r}ect,d S%P'&l}/ﬁqoﬁﬁt Waﬁm}épgrtéﬁ SBASES [346N @Fan den Berg,
mul ti per

e sclerosis nd ex ment al aut ol nmune
Bio/Teda@(Itgal Sriydé| (109Q). ( Sedble muhndeﬁy fxpredvidin. vectenai fonlseaetion of mature

oS5 S by AR BY E l S5HA S Y 5L on cislosed
Fleerleﬁap%b/gaaﬁwo?g@m Wst ln991t)l s. This nodel shares
clinical, histological and i mrunol ogi cal

cHaﬁact@nWQQMHﬂQWQPnﬂwnan aut0|nnune r heunat oi d

a u]{z pritd s a%g ctl%ﬁf\? vee or%éﬁaﬁ?lc% prcglgge Flhﬁllgpﬂ recognized by the host

use

orgalﬁémraa@he rdpél@ﬁlybknlﬁaﬁrtﬁ\rthé laﬁubceﬂyomm atidc drdnmdtag esuitiitsle for use with
subchondral bone. The DR5 anti bodi es of the invention

prokag¥miicwstsaneledy ther piaet prvmo;era&@cmasa aedagtpge promoter systems, alkaline

phos;%la%? [ t@t ;ﬁ%&ﬂ%ﬂ-ﬁz{)&rgﬁv?trgg Qrﬁis ﬁ}fbgl%e;dgo@gtegééfc %s -the tac promoter.
Howdveg offiefl @howhs ba@eria] PRARSD ﬁ@ sultdHlé, bmyhote@s fé@llge iilll’lﬁictenal systems also
VLA-4 integrins described in |Issekuytz,

. will copteime Bbigy-Dalzpous(S 183 semenceoneEbly lied afgiﬂrﬁ@Nﬁa@we@ea the anti-DR5

per-reactivity, pul nonary eosinophilia and
i rfrbmoweRbéquBndes ard lnduncidr bykasyensi tVizthaity ﬂhelﬂ:rairymb gwildsﬁlave an AT-

rch iggiog IpFHe APPSR o ' 362@%%{&6%@' T s Msrithere transeription s

initiaf¥B 9 ArStHed E’éq?n&?ce%&d o SOWGJH#EH oﬂ?ﬂ@sta?@&i"*(ranscnpﬁon of many
synptons Si ar to atoplic ast maln UnMens upon

genesdh aIC]Nih@ATw:glbn wheredomaph¢ agpamsleokitie.i AeﬂlﬁﬁtmidS)f nzpsteukaryotic genes

he fe res of, human .ast .
s an (A ssaions abTiey e oG A OG0B O HiRcotih el e 3 end of the
codink @écﬂﬁﬁéé VATt Mf Beg s@cﬁﬁeﬁ@és'aYeeﬁﬁﬁlﬁy hr%eft&f—‘mfd &ﬁhﬂ%ﬁ& e)ﬁfressmn vectors.
asthma are descri bed by Wl yni ec,
Ré&gemples 0 smltalvmprg‘ngﬂlng segqeglgg) fon_&e‘;&m?h ymst h;ols’@ 1nclude the promoters for

ferenc i.tiana

3-phoy i B BRE e ot gt Sl el s A5 afgreldehyce3-phos-
phatemaeigjdsodeBtisep Sibkinhse, | pylevati SRoaBExylAae PHSBpIARULIORMASS glucose-6-

of the invention can be tested in the scid/scid nouse .

nodel described by Schon, M P. et al., Nat. Med.

(1997) 3:183, in which the mce denDnstrate

hi st opat hol ogi ¢ skin | esions resenbling psoriasis.

Anot her suitable nodel is the human skin/scid nouse

chimera prepared as described by N ckoloff, B. J. et

aI | An1 J Path. , (1995) 146 580 Varlous anlwm

antlb%{;,scrl bed in which antigen-induced airway
Y
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Reconbi nant (transgenic) animal nodels can be
engi neered by introducing the coding portion of the
woredoensddes i dentified herein into the genone oPCEHDBI0A4/603577

of interest, using standard techni ques for producing

transgenic animals. Aninmals tfmt can serve as a target

for transgenic mani pul ation include, w thout
phosphiare tisdiriepase, BiphOsphbglySerate albiabe; , pyduh 4k Xinds€) StrioS&B8Ebhate isomerase,

oats, pigs, and non-human prinmates, e.g. baboons,

m““%ﬁ%%ﬁ@ﬁﬂ@@@“ﬁﬁ@mﬁbﬂﬂ%&%%”%uch as cynonol gus nonkeys.
T | I D ! e gl t ne

O e R eI ) e hladile b O B HEARGH aavntage of
trans¢ridtipp eontnalledtrygaowttl bonditidas, eind thpromo®y Bglddd Yor alcohol dehydrogenase
2 i retroviru -ngfiated gene transfer into germ.|lines, )
= IS%C&O&H?%@ Lt Phasphatgrecdegipdativeppngymen ggspoiatgd gyith mgogen metabolism,

metalib¥iondR, ??é'eﬁﬁd%@e— an%gtﬁ%fe. &ﬁglo%&fa%gtahg %%i}@&e‘i FRLYRIE for maltose

stemcelIs (Thonpso
and galeo®ed ntilizsitiont rSuitablatviechorsofndeprbmyptess {or aise lilb lyeasCexpression are further

o SR TN MR T T T —

FOXntl-DRISEMbESE tratseFip@orPiFBeyectdrsSin FALRAMIiaNGost cells is controlied, for
4,736, 866. For the purﬁose of the present invention,
exampleghisprenioteraehitained fipmdhe ghnomes ebvirusas suchas polybrea virus, fowlpox virus,

j rt.of their cells.("npsaic. .
sdenc FRORABNS Rt A vkt i isheBROR0 s compestovinus, o
retroviuB,ghepatitieBs giewe and indstt peFeiahly a8iigh Van@- 40 (SV40), from heterologous
head-t o- head or head-to-tail tandens. )
mammsgli @ APREICE) £&d B¢ AgH Bromster o5 A8 deFBmpgipbulin pramotesyfrem heat-shock
I Neq i ' oW anpl e,
promifs OVRR B BT EERE Spfbaitte VB Recl SN TS

UShe dafly #6d3ateGROmOBOa) theTHE4@xjrueasd eohvehichhe obtained as an SV40
s .cap . be nonitored by

.tra ene | n transqgeni ¢ ani mal ) o
restrictioR {Ergpign ﬁléhﬁlﬁa Gegaingdhe &%‘%f@, origiy PhEspicHios; The immediate early
ABaby he I dviratid VeI ot
ponBabY 4 10 RCTHARELIGGE1S et SRETE] &P M © rciion
fragmentp esysteonfor sxpressarg DA alaymealian diostg usiag Hibguine papitlbma virus as a
as 4 n sit.u i, di.zati rthern.bl.ot alysis,, PCR .
vectoff§ PR ¥ AR 7o the Abodiichtn PR $iefa fescived in Us.
PatenEX& M, 612 D7ROK 8 hiSO R el o AITNIR,/21299398-6D ?gﬁ%b?gﬂ ezgyr&%ion of human B-
_ exanpl e by histol ogi cal exam nation to determn
interfererf cDNAnin orusd céllsmnder del domtrohod a danidideckihasespresorr from herpes
. .for.the ,presence of cancerous ar | i gnant _tissue.
stplgy Vi SR Y x5 AROU RO e sloB Aergunel SRRHF it g used as the
promdbi(6N BanMcer dghaf bbyipoht al t ered gene encoding a
pol ypeptide identified herein, as a result of
hérsbattion efee dASAnendoding ibe vaatirDRH entihottyy efi dhis igesntion by higher
i t epti.de and.altered genom ¢ DNA
el ol e B8 87 TRl B B P hstoti o fag gtor: Many enbancer
sequeRD BieOiive keewh fRm kt@nrAdliadBened Qo 3Rt Re, ARMNAIN, oc—fetogrotein, and

_ _encodinﬂ a particular_ polypeptide can be used to clon
insulinge nwica LN vesven dina gvillHase apoinhpoet ifivm & mukarpaicdesilcerus. Examples

. i bl hshed techni,gues.. A partion. of the genom

ncuafy 8, SEARHESRSD G R0 MK ool DB o070,

cytomegaldvék agiprnioteranbideer, 1@aidyondGthafcer 3n I8 RELHEOSH 8 replication
a sel ectable marker_ which can be used to nonitor

origin,; 3qd @genevirusenhese ageyalsoseapiy, Alatwe P8BaZd 8 (6982) naktlmneing elements
' : ! wends) .are.included ..

foracaFR AT PRI, 'THE shon Rk e e it o€ positon
or 3' tdsthe Gitoff-@Baydidgreqeendebut ispréfanblyflodacsint 8 @S from the promoter.

r;acorrb' nation. vectors]. The vector is introduced i ntpo

alfenbl \gsrEPiopderriadiion Gop@ordity. | by el ectroporati on)

and cells in which the introduced DNA has honol ogously

reconbi ned with the endogenous DNA are sel ected [see

e.g., Li et al., Cell, 69:915 (1992)]. The sel ected

cells are then injected into a blastocyst of an ani nal

(e.g., a nouse or rat) to form aggregation chineras

o oy R -
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their germcells can be identified by standard

techni ques and used to breed aninmals in which all
w@ei0b®83971 t he ani mal contain the honol ogously PCT/US2006/003577

reconbi ned DNA. Knockout ani mals can be characterized

for instance, for their abilisy to defend agai nst

certain pathol ogical conditions and for their

deEgiregivanectofs ysad hobdaiyoat heandild (yenst, fids, %I@(tacﬁ,b;ﬁﬁtﬁ,cﬁﬁmal, human, .

e

of the ﬁg&ype tide. In another enbodi ment o _
or nucleated Pl Orﬁﬁg"r% glticsHulanengenisme) WiHelsgroptsbuseqnences necessary for the

di ' OV | rd the .
e RNSLEAIOTHR B MRS, AOANAIE s W gmony v
fromdiet ¥ ahd,exqsasilysl, aitraosietked x@i@s Sif elkapfotiokb viral ]?NA@ of tDNAs. These
. cells and tissues. Various diagnostic assaytechni ques
FegIoRty svmalrlrﬂuef?efl% teemepispEAnsgihed 9§miyaé§n>flﬁe€ Hipgupnis gi Wgp untranslated
porti@i® 88X niRNA | dubOHif® TR btk 48P aRBAG. WR8AKSA Heh&HptiBH tormination
i ndirect sandw ch assays and | rmunopreci pitation
compmyentyis thobdvioe eglowth bortoae pobtademydpoaaiegionr See W094/11026 and the

hormgert]e?ﬁls@p%ﬂﬁjes. Zol a, Monocl onal Anti bodies: A
CXPIRERL AP B SPECHTGTES, CRC Press, Inc. (1987) pp.
14(zn)1583|‘eleczribﬁawtﬂabgghﬁ&idﬁs?%melme di agnostic assays
a

can be | abeled with a detectable noiety. The
deYwigblgbhast welleter slesimgdor expressingl theoPNgy dultbé rvgetors herein are the

ookl S el RSB SR FORRL o i upos
includeadéubaciotiQpeucts Ush Gfndhbgali¢d 2PGrad®posive ldehnisdls, for example,
fluorescent or chem | um nescent conpound, such as
Enterpbagtsriaecsgisich sofrihetigiinat g, & sodaltaobader, \BrvirierKiabsiella, Proteus,
n .as -2l Kal j ogphat a .
sl £ Bl B 15 B SO B pscgy s S, s vl
as Bavétitench les (B/.\/rxubzrﬂlid hed B tlichém'foﬁgz@j (lé.graltB. nljcdﬁehﬁ"or@fii ialDB difsclosed in DD
t he. d cta ety may be enpl oyed, 1 ncluding
266,71, pubeE RS AT SET) pegidgsrorgmiieh a8 gerugingsg g, Streptomyces. One
ferkdtt a1 of st DR bl GC Bl,248)e41} i '
5 1014-102% (10749 ;k&bP%itzln@lel;C%I%’,Q%}f AR other siaing such as E. coli B,
E. cold 1776 (ABOC(3U93BT),; andrid Np§rWa ] 1 Q) (AFEG 23388 rareaniable. These examples
.HC%%?ch%&%. 30:407-412 (1982). DR5 antibodies also are
e ety - 7 HARAMUERE. ity puri fication of DR5 from
I &6 QEBIIBAND pR6ltdry ey, leikBy&tic RAHBA! susk Uk CfldmertBusd i or yeast are
. .process, the antl bodi es agai nst DR5 are i nmobilized on
suitable lgninghlos ewppgssion, heste Hom Db Hadbady-exbdingr védtdrs.er Saccharomyces
o RANE ' th wel bl known in the art. The :
corerBARERs R0 LB DB e LS i gy skaod
microo@aigingi Howehe, HRbmber dfetiy igbiidre bpeddd atd areaf 48 E(ln}hﬁl%nly available

-support, is washed with a suitable solvent that w
and usehhhereiny saghass SelliFojaceharopweesnparehe; Hlupieramuses hogis such as, e.g., K.

, .. t i IS j bi,l 1 zed
s SRR o bt sl R g 4170,
waltii SATCELS €560 K edviosdphdfarim (ATCGBE&)G),}EK‘I ?éﬁ@ﬁﬁoﬁble@fﬁsﬁ B®1 K. marxianus;
e invention

antibody.. hi a further enbodi nent of . .
ya”ro‘t"iffe(ﬁg 4§¥@2 > birhierpsiartsi (BF d$387 Okrkrugider Tickodeimadeesia (EP 244,234);
NeuroSpbh AW ScIBbmlibRces SR 4 L5350k D | o -

TR Rlcds WA Sl Pl Db P IR, B ffincntous fungs
such asf e.gaNefespere Pegoipliing sobpoclodiuad, ned Aspdrpillas hasiekuch as A. nidulans
dASui t abl e containers include, for exanple, bottles,
and 2\ fiiglfs and test tubes. The containers may be formed

f Baifabee MR ¢tk Yordhe S &EI0A LS gHHEH 1280 MBSH £E dBIAAH dm multicellular

The contai ner._hol ds 'a conposition having“an active
organigigenExamplen of snveritletei aeds frpluderpattiang ipwthadllsgiNaherous baculoviral

. C [ L I det ecting.or. purjfyi 5., The
suains R R8 Bf bork el RAS RSl hor! bl SRR PogR gt Spodoptera
preferably, conprises nonocl onal antibodies specific
for DR5. The | abel on the container indicates that the
conposition is used for treating pathol ogica
conditions or detecting or purifying DR5, and may al so
indicate directions for either in vivo or in vitro

— " o a1

o " o o o o
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limt the scope of the present invention in any way.
Al patent and literature references cited in the
w@e@sesto7speci fi cati on are hereby incor porat edP@lUS2006/003577

reference in their entirety. EXAMPLES Commercially
avai | abl e reagents referred t55in t he exanpl es were
used according to manufacturer's instructions unless

frugigdriie r@&t@@ﬂlaﬂﬂl)@@fe@da Ffﬁﬁ (BRYAER), OAeézéaoaﬁy dﬁz@}ds S(mosqulto) Drosophila
identified in the ow ng exaipl es, t hr oughout

melanagastep é@mfﬂsﬁaaﬁ%ﬁombyx aiecessn| ldﬁnttﬁ@db eAsvarEt}{ b viral strains for

B

5 straive b2 BomByembtiINING andi st€l $E6@s inthyWo 1884 3y 8R84virddBerein according to the
00/ 73349, WD 98/ 32856, WD 98/51793 and WD 99/ 64461,

presepHBveIGAR-aRECUELY pr tems ketionRfrSeBgoniare rustherdacss by
r qflﬁ{t%gﬂ: g%lhgengt (IH‘_%BE%E %I)h{ E&% \%/B ﬁ? t?“l{ngeé’" 5ﬁt%jtobacco can also be

testing ant T
1ﬂﬂu@&ﬂ&ﬂmﬂy 16E2 was derived as an scFv froma human

%%g iry _agiB%F |y %&%\%nd B 83&%@3@2@%2& k\Jrgr(gebrate cells in
culWﬁ%E Quitdh: h%hfec&ﬁ@ |ae:(9 ﬂ;}:@ﬁ[l)r@%ufé"ﬁ? %féb %f W%ﬁq&ﬁm host cell

f scFv 16E2 are shown | gure 5
lines la:regmoek@f ({SEQ}' O'WOlind Gapsfomsseby iSVal0y(COS7 FATEIE GRL 1651); human

e U R B B o B

J. Ge1arol FEB%Q {19e9); bd@tlﬁfﬂsﬂ* Kidhed cMef (mus, Loost (D@Etﬂosmcmhese hamster
full-length anti 5ant|boﬁy 16E2 For t he experiiments
a

ovary s/ PR (6B s Wrlapk e al), Eriep ﬂg@l@\&?leUSégMéM (1980)); mouse sertoli

h I d
s CRPSSEAGE: 1Bl 2001000 LS50, B e cv 7o
Aﬁlca[mg’ﬁﬁi maﬂ(@&dldlneykélﬂse(wm-ﬁ,f ATCCICRENGET); hé@tfan cervical carcmoma cells
ant i bodi es Gor man et al., DNA Prot. Eng. Tech. 2:3-
(HEL( 438 CClRpeaning dridngy celeMRCKo AZGGC riedTalst rag h‘éﬁf cells (BRL

e i

8065)U(Ijrﬁusdim|am_magj turie] (Wﬂ\/ﬁ‘rﬁﬁogm’[}iﬂfﬁ r(\‘,(irl]ICﬁs, TRI bblLsF(NDather et al., Annals
1.t | C t t al n varilaple _

N.Y. 4cag;i %ﬁ&’/ﬁ@ %‘%3?@% @%F&lﬁéﬁ% » & R AR Aepaigmpitine (Hep G2); and

myechnieﬁmtlyIﬁﬂ%n'Pa Geee: f.an, 'JyssLTb%&i RK6 ceﬁé? el &9 Iaa%ﬁ No. 5,807,715).

domain of 16E2 was first subcloned in a vector
c Glostapellsngre drdnafoirded oGis thenabodtertescnibed@Rprpssioreos cluming vectors for

dd re trlctlon en t es,. Sfi Mscl }
antibol§ BrifEob oSSRl I, SOLRRUGRE iRl nisie mpdd i, &% abpropriate for
induciniz t prohldese éél‘&uﬁ%] Zt’{d':iﬁﬁ)rmmls S of laagfiEthe VRS sdee rén@@dlng the desired

into the simlarly dlgested vect or contalnlng t he
sequencghbda constant domain. Since this vector was desi gned
for ex Si S ] .coli, for |gGexpression
85 ol b PRl

the en ain codi ng regi on was agai n PCR

aﬁ‘hé hbst edlsuseang) produse e Mbag-ﬁioitthﬁ ifreBtibh fifaly ®8 cSitired in a variety of
8 at the 5 _end of the_ co I_1|8|on and Hi ndl |
mediag ; Corpmerpiallypyailagle medimsush gy dfant’s FlP (§igma)s Manjmah Esseatial Medium

((MENé&S§ %ﬁ%hmﬁé‘@ {gﬁélﬁ{)géag g‘g@&gg \1\?8&135 E%%st Medium ((DMEM),

Slgma;% hm/ﬂmtabie Forguiteridgl the B dels. NI adlﬁ.ion By of tthe nlitsﬂaa/&escnbed in Ham et

ai Ver t he heavy chajin variable (V
B, o LT BB el Mo ot UP 4 PED), US. Pat. Nos
4,767,904; 10855, 3485 1 9!2‘73%1 a F0%53; b5, '1%2 §§§ @wét dd&ﬁls@ W R 89/00195; or U.S.
‘and an Apal s the 3 ormai n
PatentfRe GRS mmsbet h@d aslomlt&l@ media forhthe EBmstI-ﬂeAmalAnyI (tfethes@fmedla may be

t he, vector pDR2. ont ech ex si.on of the
suppleh st 3§ b8ios Y S ith oRm o o CBEpEeR BomE (gush ssrggilin, ransferrin,
entire sequence of plasmd pbR2 is shown in Figure 12

(SEQ IDNO. 16). The nucl eotide and am no acid
sequences of full-length anti body 16E2 heavy and |i ght
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chains are shown in Figures 7-10 (SEQ I D NOS: 11-14),

respectively hi particular, Figures 7 and 8 (SEQ ID
woees/093p7and 12) show the am no acid and nucl eptT/U82006/003577

sequences of full-length 16E2 heavy chain, and Figure

9 and 10 (SEQ ID NOS: 13 and 34!) show the am no acid

and nucl eoti de sequences of full-length 16E2 |ight

or epuiwmml growth hewdy)y sadsichgitsodinai didortfe, Edeiufnllilagh®Nfh,Mind phosphate),
ant i bod will be hereinafter also referred to as

butfers igh 3 HEFEDo autlepiider drichras glsnosing apd dhymyidinelnangibiotics (such as

N epar a?gllﬁi/ ug)f %qceo B ﬁlgrg kde%{%d % u{&a%%% eés:orr]@ on%n%gaﬂ%yesent at final

concaltratiordriacthe Nﬁh’omom atéhgeﬁ@hd oS ort@Bedtivaldnt %ﬁéf)g}r source. Any other
Pl asmlﬁ pDR encodi ng | ngt chai n Version 1, pDR2
necessiy SHPREMANRTIRY &g e 1elndsda appropgate fzermgﬁr@m@ @har mogld be known to

s 4 47 6Lk AN, A s v e, o

previoisstx ysedi wite {ieomisaicell sjectédfir expiessio) add BNA Beesppbhe s the ordinarily
iquots of the nutagenesis reactions were transforned

. Al
Slﬂueflﬁft%a% coli strain XL-1 Blue (Stratagene, San Di ego,
CA) forg wurlﬁ&fﬁbhgﬁl of doubl e stranded DNA. For each -
variant, " the coding for the light or heavy chain
m%%mhgt@ombmqummuduassﬂnmmcsﬂm be plrodAE&IdSHiﬁﬁbdllulaﬂy, in the

perip e SN AT RRE e v eBi o e Lok P gracllulaty,

as a feQsteptbiE patitilste Aebri) Bitcs B@ét Belfd? 'lﬁ‘é§ !&Egrn%@simeﬁicﬁi@&i fBr example, by
heavy-chai n expressing plasmd int

centrifiygatieny jor ydlirefiliraligror rfeateh wead., elimeydmolpgm tneg3-t@T 1(1992) describe a

proce!ih%gi% %gﬁ%éé%lﬁ %H}eggvﬁ eEFF ‘%ecrqg to% IﬂenB]rag’rSﬁes%a%eybf E. coli. Briefly,

cell paster id othamadsflﬁctth@ Npresdide Plofit @ddium S&etals CYH aBHNIEDTA, and

he, fo | owi ng day, a cal ci um phosphate
phenireisy by iamiugige ESEDoAvSEr Shevhibireins (Gl e dre removed by

centn idd, gﬁﬁer?tﬂQ %ﬁg&%ﬁr S R&08d i Qné%ﬁxgw sjupema’%nts Jrpm, such expression

dVant age Pronega, son,
systemisr ap\geseallyofitsheonpbmttats] usel 4 comwaereiallp avdilblchrotear doingdtitration filter,

for ex3hpli roAHOR Bl Y 5ot Redifon Aeeiceion: We. doigtespiinbibitor such as
PMSF‘EQ%/ BEiNASID3h UBY bEthe f&%@blﬂg g‘geﬁi Itdr/]‘ﬁ%ﬁ)étgﬁﬁfef)%ﬁg a&ﬁgﬁ%blotlcs may be

ure supernatants using
includeh enprpvent the geoetharfgdebniiious cobtamiidemti um succi nate, 140

Na, and conc r at.ed in can-1
Ol 2o e isRROREERES BEPDHE salR e e P gy Tor example
hydroXaastitd ﬂﬁoﬁb@@f&?ﬂﬁ C&] @lecB&ShoRd¥isQ dialisd YA A/ dffomatography, with
am no acid anal ysis. Electr ocheni | Um nescent

affinityyRBropjatngraniy Asiigythe Méerfeélpamiﬁv@wbl techinigye o fThe tyaitability of protein A as
o 505 RN 8 B8 BB L B ion st

presen‘t\fﬂﬁthb iafifibaly] Fr&einUs bﬂ%é)ﬂs@a wpaﬁfi_bﬂdﬁuﬁdﬁe%ﬁﬁét%?e based on human y1, v2,
Organics, Ceveland, OH), and the standard anti bo dy

or y4 Heayy ¢hains\(Bindimark & adr J. Amaimal Med). 69dsl3 @D&3)p dPrateithG is recommended

M B e AT —
which Pé fa?‘”iﬁlbl Nigartl RALBLRES $¥host ?ﬁén %E%g% q%]_l‘c@ﬁgjl 5% Gre available.

seria drluted 1 n assay
Mechaginatln rshabln @W@%’&Bﬂﬁﬁasa:nﬂtr@leﬂ%oﬂé@md& @b»].y(sﬁqewddlvmbl’l)wﬁﬁene allow for

faster ﬁgﬁggﬁeﬁeﬁh%hoggr t@%es%ﬂfgl tgrgg H;amdallle (¢ ncg@é{ﬁ% Iagqggjse Where the
antlbo@ﬁéd)rﬁﬁx‘i’éés 61eB agh ) e ﬁaﬂerﬂblﬂf Tﬁtr@s‘iln gfjsr}?éﬁraggg Pg_ﬁlé%sburg, NJ) is

5 ng/m) were a 96 we pol ypr
and i ncubat ed f or 1 5 hr at roomtenperature with
gentle agitation. Magnetic streptavidin beads (I CGEN
International) were then added (25 m/well), and the
pl ates were incubated as above for an additional 30
mn. Assay buffer was added to bring the final vol une
to 250 m per vveII and the pI ates were read u3| ng an
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Bi oassay: tunor cell growth inhibition/killing. The
apparent potency of each anti body variant was
wa@ledoensdoned in an in vitro tunor cell-killing BGHH2006/003577

Col 0205 human col on carcinoma cell line was cul tured
in RPM nedi um cont ai ni ng 10%fetal bovine serum
Two-fold serial dilutions of standard (either Version

useful farpuiificatidn. 7OBer adttinigassriop prodéin @uﬁﬁéétl@h@dh ) fi86oMatién on an ion-
tissue culture £I ates contai ning nmediumwth, or

exchifjee herfpmng c¢hasg -Hrﬁi%nkltautign»aﬂﬁemré%;l’f{aa%tﬂ?h@n@hrqn@am@a&y on silica,

b BRI o o BB BIBAS Ly B Sschunge e
(suchp bﬁfaeﬁowﬁpﬁﬁb neitb @bRehndt ciidmeiofdcasing SDSEFA@E 4% Bmmomum sulfate
Al amar Bl ue was added to the wells for the last 3 h of

precipitpdign gtc abse, aveilahle depeading onths aptbedyie pagecaveredior onet er
wth excitation ab %§%iﬂ%§?9\nﬁ%(ﬁ§é on of 590 nm The

data were anal yzed I par anet er
~ CUFheebR$ tuttibodiep oHthe dmmenfRashdve saridis utilitesal | goal of

this_work has beenp to devel op ntl- anti bodies with
i %ﬁ%\}%hﬁ%éﬂé’ﬁﬁdgﬁ aB?RiB%% tsﬁgé 11’@nd ﬁﬁ‘}é’é‘v%@@ } fyreg ©f normal cells
expréé& DR@%J hp AR GflaBh P thrS I reﬁ_%r i ef'i‘@&)r 9@&@?@ g}ﬁﬁgrﬁnanly to tumor

0 achleve the desire nts I nc
cells amiminba:omst moesusdeptiblo s death t&meptﬂ?&eﬂm&dyapapwmb g tite context of their

rans GPRUIR ) SGeEteoh A A 06" S AR 5t S FGBREERCell 550112 (200);

Nesto @5t GUES alcer REH@1:3092-4bE04Y). TSR SRueAS) Sipessdi BPhub il
i npor tant for binding grg f427I di ng agn!ltlzl1 tﬁ}}e%f ore %h% cancet e

lines (98 vesla AY PEMRDY tlgn@rat eFhusf fantnmﬁ antibadieh eﬁndsetlhty in the dlagnos1s and
treatn? P Q?‘g&&gﬂf ﬁ@ 1a¥x 2% q%}%\f g%ontlstlc aeﬂlgo@?ég szityn e? ﬁsg:td 1n¥nethods for treating

cancef rif reasyemlsls| @@hmiﬁg Wefan&l 98 tﬁédédin@ﬂhofi@ rthe MORS HEBSd3D| Referably an
effects on |nnunogen|0|ty and blologlcal activity,
agonigistibedy, trodanaistersdde a aximpoal sepeyin grmbingfinagvils stithother therapeutic

agentée"oi:i técﬂnﬁﬁésgc;t’['hgrb %71‘ B %1}1 B@@ eoﬁll'QR@%?ﬁreﬁéiﬁg}‘éch%P %audmg solid

variants Series ersion eav
tumors pintwitivelds adbhacegder fetastatiee salidoombrs t]ib]lﬂﬁ'e phauread 6@Eor therapy or

VI E12V, nd K105Q _are.in the framework of
for whigh B 5 eéﬁé%\?f-‘alﬁwwnaﬁhaf%r SPesiHiGMer AT e eI Ay fgut limitation
colordch® cﬁﬁd'éff%[shla@ll Q8 9 W&éﬂxdr&a‘cﬁ%ﬁ@&sgﬁnm cancer, breast

sequence Shown in Ta rst variants
cancet; ggitroadgkint lyinphoroh @ﬁi@éﬁ gllnblaﬁmmemmgelmmanp@mw ddlerectal cancer,

DNﬁéf enpl ate for these nmutants was version 2. The
NSCIE%[? yr change at position 102 was nmade to inprove
P& laddigion AN 5t BitfboBied Riré ivkdful i 50 ARG @R WebndnbioF other DRS-
change, Asn53 Was changed to G n or Tyr in order to
associgtepppahqlpgical oeanditions, gecinpsidmnomestlaied diseases wagnammals, including
huma%anged to Leu to renove a potential oxidation site.
ese heavy chain variants were expressed with the

0 Dl@nﬁﬁb il ingihimald ¥ the VAioUs YEhYIBERAIIRRBnL destrlidd 1Rrdkh can be made
eavy. chain_containing the three nutations M4L,

by thq\ﬁ@lbd PaRiitipner? iagnogtie irehmauaneimivailaia iy ths aswhish allow, e.g., for the

| d1agnc?: K 3t d@Rcton (')ﬁ:a.ﬁs%? %?&#rﬁﬁﬁé ﬁéﬁl’i cﬁgelé&qnta(}nﬁﬁmat rl:}o? hngtance, cancers may

eavy one eavy charn w
be 1denﬂnﬁ@16thrmghitachmqud\18mbludh¢§$>ﬁt na r]]ldnﬂea(ﬁg‘ﬁa@aﬂort Bb®od analysis, x-ray, NMR
dth Elﬁrrevvork of version 2, is simlarly termed TH2. Table
and thg ikgye 5y Chain CDR Variants a Tenplate: version 2 b
%aaﬁk(feiatméstchﬂasawwam ﬁﬁfﬁk‘&' ng assay c Tumor
cell inhibition assay d Tunor” ce I hhi bition
absw@mx@ &1pup erythematosas, | thes senrfal iniedidion @f diselaske is thietpraduction of auto-

reactive lmtlbic()alle!% 0 %eﬂ'cﬁrlo’t\élrltsX1ssues anz'i hrﬁe su Ieallle%rt] g%gertattlc?n of immune-mediated
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MB4L nutation {i.e., v21 conpared to v20, v23 conpared
to v22, Table 1), a series of additional nutations,
W@ ipsN890t i ng ei t her al ani ne or ot her resi duesPCT/US2006/003577

suggested by scanni ng the Kabat database, were nade in

heavy chain CDR wusing heavy ghain version 20 as the

tenpl ate. These heavy chains were expressed with |ight

inflasibation. VeMsiltile brgahl CarfiTisilerfd iafts abB@bd ViR alVitiati8ding kidney, lung,

the resultant binding relative to vl, and the bi oasSay

. muscyleskelotal syskaas empepaitangaUsa reye.s Renial ingrvpip| siem, Cardiepaseplar system,

gastrgﬂq‘éégtﬁlai ad%ll%%n ?ﬁ’a?ro % oeo'(.ﬁ‘.ent Of. bi ndi ng as wel I as
I'mproved potency. Thi's "heavy chain containing the

t Rigenrrdidiartbritts (KBB4 a Nhdfic sydtbntid QAimsuhe infnohkidry disease that
. Likew se, TH4A was constructed having G33A, N53Y, .and )
mainjy; gryyveciigntyagairmesirans of) mulkipleoiogis, #1@niesyiaat  injury to the articular

g Y4 YaSORNRE | S OA SR i e oo o
rheungdtaidgfestorsy alitd-antibbiZies ThBcted HgainsinsklfT HAG, awith sthem@siltagt formation of
. in Table 5. These five heavy.chains e further ) ..

i QR el S0 B Bl R Pt Qi IoPeil afamplexes in the join
may @@ théhiafRd itMIRseREAMAhoERRS Endzmoﬁ/&fyteggﬁt% tfgsl.}ggﬁigﬂﬁ) and subsequent

aTenplate for all variants is version 20 b _
marked pysovial ichanghs) rthe jabmSspeceitiid gf infdtmgted bY iroilarceells with the addition of

i.nhi bitign assay d r, cell. inhihition assay. :
e ol 2R AR ool e o8 PR imapemppgial patter
HoweRf) lekiruiticORr Ofse88aRo a9 irBf¥dImefor ey Giaforin $PRE development of
and CDR3, nutants were constructed with alanine
extra-gitisylar tlepans gvitly ongeiag progressiye jps idifigass. g typicdl desiome pf pulmonary
: 1eS| i ti | ] I [ . en ing.
o ARG B AL SO0 LA TRER s e o cas
Felty's Bgndronde rveiicin odcuas lakee fpthetieA didtasecdigry YorabtgheSaeeljbint disease has
expr.essed u jng]tVVersi on 1 light chajn. The changes in
becompauipseRrt, it INPIVGS e ProseRcsrRiyewironera, hegnpecyippema and splenomegaly.
. t ' - N:. Tabi.: . . .
mis QRO SRR P AUMALTSONSS ol cEURRE S AR din e
and gahgrsee. c Rafgpis ofteu hido hievelsie dhdumatmid siodules irmddd fubomdd tissue overlying
i [ hai n. Tapl :
it R S B s e e S e o mived inflammtor
11 i@l A& NOthkr SRARREHbhY fnitH TR0 &%S'M%&gq . iti& YTt
* _cell-inhi biti on _alss.ay d Tumor cell i nhi e|a i gﬁarﬁml, b, coronary
arteritiss gigrStitial pnegmontisnvithepularpnary EibiasisORRMBcejetipitia sieca, and rheumatoid
ersion 1 b Oigen(r) conpetitive human DR5 bi ndi ng

YV
nodul%SSsay c Tunor cell inhibition assay d Tunor cell

| DN eRilE bionie SBBtSR A dondc iﬁicﬁﬁﬂ%ﬁbﬂ&ﬂfﬂaﬁﬂr afsedd@adhich begins often at
chaj ns using the sane CDRs as versions TH, TH2, TH3 _
less thanglorherrsvef age oHs therate has spriecmilpriticsrtadosdme patients which are
[ eSi e L . > 05 re reyvert to .
shoun oA TR g e st 0. Rl pSimpltla® B | PR euse is s>
classifttBintnitire¢l méjor cafdppsies: paasiyrticilar, pslyaiRulat faa6 s@derhie. ahe arthritis can
TH5, J’HG TH7, and TH8 (see Table 5). Table 5. Heavy
be seyqiaapd e ppiGHIE depirystive aad ileads tp doial paloiyiy aeshectwided growth. Other
manitfsgfilog% gﬁgﬁiﬁélﬁ%ﬁ&ﬁé@ﬁt@ﬁéﬁﬂreﬁﬁ VLRI RN s ProfdRiFEWOT K
| Spondyloarthropathies are a group of disorders with some common clinical features and the

common association with the expression of HLA-B27 gene product. The disorders include:
ankylosing sponylitis, Reiter's syndrome (reactive arthritis), arthritis associated with inflammatory
bowel disease, spondylitis associated with psoriasis, juvenile onset spondyloarthropathy and

undifferentiated spondyloarthropathy. Distinguishing features include sacroileitis with or without
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conbi nation CORH CDR H2 CDR H3 at 6, 11, 12, 13, 105
TH M4L N53Q L102Y E, L,V,Q Q TH2 M34L N53Y L102Y E,
WQ 20668390 TH3 G33A N53Q L102Y E, L V3Q Q TH4 B3BOSNB@N3577
L102Y E, L5V5Q Q TH5 MB4L N53Q L102Y Q V,E, R K TH6
M34L N53Y L102Y Q V,E, R K T& G33A N53Q L102Y Q V5E
R, K TH8 G33A N53Y L102Y Q V5E3R, K THO T28A N53Q
spomﬂyliﬁg YmHamhla’térQasy@lhxttgh trthiiids; Bsseeibii@nivith HLA-B27 (a serologically defined

n anni ng_of the |ight chain CDRs To better
aleld o %ﬁa‘%% foru B s bieron opgabinammgtiancn; aisenge of] autoantibodies
assocftld Wlthyo I Ithglﬁ’nﬁgr? ik Uafe Ve LhSt it gﬁéat%; A ] Rey ?@ﬁglucﬁon of the

~amno aC| was c ed to alanine usin rect
mseamjﬁsa@m’lélﬁ& TEamiphoxfyttd;ea lcely) hhicth darpety aantigert presasied by class I MHC

eGP 58, W N LD W L LTSI S0y SBFSRUN e i

pepti@P Bk pésBeE BRI %la?séllfrﬁﬁ)‘lécﬁ%‘é' | 1 hdPhdeR t'h@§1§édet§1£ﬂ f0pitope of HLA-
in contrast to many other anti bodi es, pear s

B27 tn@y phizjc a bartgnalfdroirar mictobial nnmumtom aukil ﬁgls 1frdtucs a CD8+ T cells
respo Seqht chain is a |l anbda chain, and the nodel shown in
I'gure 20 suggests that CDR could forman al pha
hedyistemiSulstokik Y&d@6¢ering) Bisodt ﬁhﬁmbﬁm%&o% mallRaféLthe disease is
tolerated with the exception of GBOA in whi ch
indurgfies afdhresikinglikely s lmﬁwd%lay acts‘@rmﬂmat@ubmpmsat Selarwderma can be
eci [ n
loce\thgécp St %At%ﬁ;/ ;T ﬁg 6. icﬁi hggc %Xl%?nol% %H& %11%1 cell injury in the

oact hai n Ianlne sca

micravadcainhige Teaplcatle an¥dmpoant levbntQali e revlomment aifl dykiémic scler051s the
uman DR5 hi ndi ng as?pzi\y%‘gTurmr cell inhibition assay
VasCUIE] HBNC BRRY Derffipinei B YEHERAI)C Pasdy HUEPiGmh by tla@ presence of

mono%ﬁﬁ@d}d:efmﬂﬁtrgtfes ﬂi %hﬁﬂedﬂéﬁ@;ﬁﬁﬁ é\é@%@h&‘if@%ﬂ:@ oﬁ%rl&fgﬁuc%l%? antibodies in

['1ght chaln. |s appr oac ues
manyt pedientsd elCAa‘,yziplewr eﬂiert opiegulated eint therceR i stefacd of lfibrdbiestssin skin lesions

o T L B R A 3 5 et of o s

OtherS¥@RRE thvloBled' B8uds!Che | ShsGONIRERPMALN I RAAHLRPE dthhphy and fibrosis
other closely related Tanbda gene famlies. These

resultppgt lanalglomlaneallst@bwén@iﬂé&s@dnm icagcentrich sﬂw;xdath@ah ;lntami proliferation
nt. 18 L}ﬁe& renal cortlcal blood flow,

e R IS BBl it
resulté AP pROtEINEH4, dZotedBod AndiHygemasiang sltalaacmwdlé :YatropR¢l, inf@stitial fibrosis;
conbi nati on which conprises the four nutations GSOK,

inflanKgation; \EEs intgstil pusumpeigs japg iefpestitidyBhrosis; and hest: ipeRigaction band

naxoﬁ?%éﬁﬁﬂ%%b%ﬁmChanges in the sane region, involving
resi due substitution, were not tolerated.

T&hbﬁa’cﬂic nﬁlanhhatﬁﬂ?&hibpuﬁ)ﬁdsaﬁﬁlﬁdlbgﬁ&dlaﬁimy’o&h@,t;ﬁﬂylﬁf&MS and others are

—

. am | se uence Tenplate Version, 1 b Origen(r)
dlsorJ@ PIPIPPK?emH %Oﬁoﬁ’ nEflae gy Ctigl oggmﬁulg@g jin muscle wealness
Muscle'?lli] oﬁe% %lahd Pfygfégél% ORuBHBOAeE 2R dsdociated with
sel’e t|on MAt ant i age rari

most forms. These myositis-specific autoant1bodles are directed against and inhibit the function of
components, proteins and RNA's, involved in protein synthesis.

Sjogren's syndrome is due to immune-mediated inflammation and subsequent functional
destruction of the tear glands and salivary glands. The disease can be associated with or
accompanied by inflammatory connective tissue diseases. The disease is associated with
autoantibody production against Ro and La antigens, both of which are small RNA-protein
complexes. Lesions result in keratocdnjunctivitis sicca, xerostomia, with other manifestations or

associations including biliary cirrhosis, peripheral or sensory neuropathy, and palpable purpura.
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For each of the CDRs LI, L2, and L3, phage display
libraries were constructed separately and sel ected for
W@ k@nes3oni t h i ncreased affinity to DR5-1g. | nsSpEnUSm®NG/003577
of the nodel (Figure 20) indicated which residues of
the CDRs were likely to be exgsed and these residues
were chosen for random zation. The entire |ambda |ight
Cf@st@nﬂdﬂ drafduditiViheledesi discades Var whieh te Welbfire 1&edid MBmmation and

(Page di spl ady vect or .rS1602, referenced in Vaj dos
Subseatlené| lantage to \Heod pessels vdpeh Aefshﬂzslach@n@necr@m/dﬁmw@pn to tissues
suppl%sﬂé)i e G:filfg t?%gg%)gﬂ aﬁu r?l% algﬂa— g g)gfuna]loqlt £canol G cases. Vasculitides

rruta IS wWas use

can a};so rscurastai sanormlfaryt lesioh bbseguelesto dther mimmagﬂm]ﬂlamysmedmted diseases
nsfor 1toEcoI| strain CJ236 for single
such & RS RU LR B SYRLF A TR PﬂBﬂl}@ﬁé‘@tql%fé%es also associated with the

formdtOAt & ﬁ‘ﬁrﬁ%é@eﬁnﬁl@%&ns%a&@(‘iﬁ b tapt%gi:a?ﬁe%iergﬁ vasculitis group include:

random zati on were used to gener
system@nmemoégng Qvasgukitisy spcvigartdmss daodsser allergxo dmgutINNSmd gra.nulomatos1s

d
potso 15 S5 B s e Gt g s

M1scdll@ﬂ§dul§ watcutifi@es! ihElnad: imsoocithiidblis WaspHRER! dféﬁie%lRﬁlUQ Rr Kawasaki's
npl ate oligo CA945 and |ibrary oligo
dlsea%és%‘ﬁ@fb@@§ vigsquhigs, Hehpt’ Stdé‘wpseaﬂléombfwg@llt@d@ﬂlverm@uerger s disease) and

N N ) ——

is belrewdstor becpriraarily sius uonies depesition off; M@c%lobﬁﬂﬂ'c@n‘@ﬁ@s in the vessel wall
roduct s of random nut aa%ene5| S reactions were
and s S%‘EFPHB@‘I‘%‘PBG’ P indlasamaiqay gespensecgher via ADCC, complement activation, or
both. (Stratagene) and anplified by growi ng 14-16 hours with
ML3KO7 hel per phage. Library size was estimted by
s Snicaldosis lisia icomditor opiusknonn dthldgbIevhlcﬂ isi @laracterized by the presence of
™ ; @nsf ormati.on S onto car&g I A | | at es, and was
epithefipig grqnudomasyigqreprly snytissug fthe gy nnt oF Hiei 18ag #apest common,
The pRBOSHREsiE Hvofves $t€hcd Q)lf'déﬁ\%fbdt{ﬁé V]
p 5@% ( Bfvotvek gté'r}%'fSIAppr Bl éf&pﬂ%g&térﬂ lki%éﬁ&d cells at sites of
the dl@la%ﬁt:‘k@]@l sulisequeat eweniniseqiolag Ufﬁsuharﬂffro'&?/dmrréhhsedjf)loafmllb/ land systemically
2% T BS age bl ock) on a rotating wheel
acuvegr()duitsﬁe S%Se‘?z'ﬁly? é d CD4-1G were each added to
t Aatddhatike Sﬁérﬂélbl@@ @emla NinELOMAB! BhitolrOmBRS NIRARAYtic anemia, immune
non-speci fic binding. Biotinylated antigen was then
pancylgpefsy e PROGYsRelnctura éxemiog inuge il zasult lof pmdngpam@f antibodies that
el f rounds
react v@iltﬂ &m%gnst &ﬁgsgéeﬂﬁ Lt ﬁg‘érn Ir%dﬁbl%cp gﬁ?@&g}% g spme fases gther blood cells
lncludmgoblaxemmnwﬂ@r andMera teﬂedtid)h&)f(Iﬁe a¢tho e 0f Md3e aRFbddya@Ried cells via
st repavj, di p- coat d ma netic beads (Dynal) were first
complpaen daediatzdclysie k/Hsriserptonsediatedmgchanismsh| ocked

Vit Bu@fifmiThe Qf)ro%% %jg)an gl’tlcfl Og’l f.@lgﬁl&? onl%er%? a%?upvuvlera{ €and immune-

~concentrated using a
mediatgd thrgmbephepgeiasiolother clinitad setfibgsrblatelet destrm o tendal 6dBR as a result

pul | e bead-anti phage conpl exes out of
of cithgy Fﬁfq"gﬁ Offﬁgg’geneﬂ? e ableifemd abrraent remeudl by complement
lysis, MDCU‘ o@mc@t&qﬁedlﬁedﬂner&fanﬂn%h PBS- Tween (0.02% Tween)
and once with PBS. Phage were eluted fromthe beads
wHEoid i mchg t@nage' Eofdlﬂia&e, M-I&ifﬁhméto\s fiyrotilitis, goeknile lymphocytic

oo AR e S BT e st i

antlgerﬁublﬂegmﬁﬁétldhwﬂaﬂﬁbocﬁsrthﬁgﬁéb@ Wit pr@sb| ?F&eﬂﬁﬁ ah@oRER§RAific for the
at. each round. Clones fromeach'libra wer e

tthOlds&‘é%n seprinpestal mpaslels| exist bmatdur@spomangoumm@ddw pas (BUF and BB rats)
sequences were obtained, supporting the idea that this
CDR i s inportant for antigen bi ndi ng or anti body
conformation, and few nutations in the potential helix
can be tolerated. For the libraries in L2, no
consensus sequences were found, suggesting that
mul ti pl e CORL2 sequences are acceptable for binding to
DR5 For the L3 Ilbrarles several sequences appear ed

Y N | o
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descri bes the L3 sequences which were expressed as
full length antibodies, and the results of binding and
whr@ass®rys. Two of the sequences tested; i ncorpor/Es®de/003577

into versions 69 and 70, gave antibodies with inproved

bi ndi ng and bi oactivity conpaféked to Version 1. Table 9.

Protei n sequences of |ight chain CDR3, derived from

and pliiel@s | (bbesar shicke estiairg) endubiles imodels: hnﬁ:luhg@ﬂitﬁf bf animals with either
etltlv human DR5 .bi ndi ng assay, ¢ _Tunor cell

thyrog 153 Ry oi %gmoraalﬂﬁﬁ"rn (éfé’lfq’l PEIREISAE9) on assay

T elnlgglﬁ?%i?él g%h)itt%scglghﬁﬁlupé d.Ea%gte al t C%@}n\%] %Rcisestruction of

pancriestiti isletl Badelly; thishdmtractioni i Ghndﬂgltealnbiy butorbtibslids &id duitdrgeactive T cells.
An vitr.o. These nmut atl ons were then conbined to nmake
tingdisg, ta n§ylig pr dies IMRliRrg9eP 1R 5RR\ALiPe AtOSU¢e, theaphengtype hef insulin-non-
respomessThese wer e designated TLI, TL2, and TL3 for
‘triple light 1" etc., and are described in Table 10.
Tﬂumlun?Lmedmtﬂdalrmal tdhssealiés, nu¢lading nglothentlodephatis rand tubulointerstitial

sl 4 TR e G 50 A Lty
a resulld draMé %Sducﬂeﬁ of Qﬁtb%aéﬁveté?iﬁb(i&esm%t’la&éllg %ﬁ&ﬁ& Rnaf Eu?tkggpr g‘rfinndlrectly as

with t L2 nutation fromvb6 3 nmutatio
a resylgof ﬂmmep@smcmeoﬁmpdnes and/orf lmmmnmabnvplems li® tHer kidney6that are reactive

: again?[ %beill' ﬁig&rgljr{% eng— ﬁims &élbeﬁérvm al_ | o&%&e{d?ﬁxs{gﬁ&g&ﬁa& Eegi,lp in the formation

of umﬁpnmabn}ﬂeids bﬁﬁi ales ireliee AR rhétliatedietal WscastaR|ag Jﬂcﬁrect sequelae. Both

ramewor k as Version 1 **sanme framework as human
dlfectc%ﬁs’élﬁg B IpYne| MRghgRigRIS éﬁ%ﬂtemsm@ﬁmma@cev ramonsq gt tpmiuces/mduces
esion, &év@ ?mgﬁta]}ﬁ gggr}gégggﬁsl on anp aﬁ?oé’l ﬁm(Et%cr e a&}%}l %/and 1n SOme cases
progress&on ltcarmﬁ]efaﬂmrag Betichunadralt dnel cblﬂlﬂ&&rﬂnmgi&tmé‘dhamélﬁs ¥dr B involved in the
h each of t.he nine heavychains in 293 cells and
pathognesis 0F 160Rhe resul tant antibodies as described above.
| MeMivbhutRk Wkeasts Witk E&%ﬁa@?&ﬁﬁéﬁd ﬂ%{]v&?stbﬁgtem Encludmg Multiple

several versions were quite pote i‘oassays

Sclercfme ridibpathic d@mwmaﬂmg/\@slypewpmtb}d orhGatilaineBars uswlafmha&a and Chronic
st udi es, Aponab Recovery

ViV u del
T T e N
lia 5
in ner#@@@ﬂ% 1I {;ﬁdégéggﬁr %g%lg ng@rﬁ‘a Eu‘is%é k& ?g%gigh%r?gﬂt/tgéijé‘leto thiflfl directly. In
MS ﬂ@i‘? dfrevisigneep iy suggast \t&@étcb@a@e induGidnt ené p%gresmo(rmcapendent on T

ot S3 DCOUOT eSBy RY ghELD bi epenent

either IaOBH@dngmérmtﬁﬂgecchr&Swa%ﬁﬁ)ﬁi Profregsibé! RBurkd! |1!‘Hepé%{o?ogy is unknown;
that is equilibrated with 25 nM Nad /

S. A )
h°WeV?¥’|V§Va§ ﬂﬂ#@mﬁ 8l predisppsitions rupiroramaent, @ﬁo@l&bmman@ all contribute.

L e R TR —

macrophagbs CCI544PGI‘ Tiifyocytes bee theprddobimint 661l Bk faeNestitd. ahe mechanism of
dvvahvvlthe ilibration, buffer. Aponmab antlb0¥
Othd?%dr BF%!P@M@%&Y%IW&% lwtrkgo‘anm;w likely T lymphocyte
drivenel ut| on of O 1M Acetic acid. Columm eluent is
nonit ored by A280. The Apomab anti body peak is pool ed.

Seflgepiatory sed Falgotié-Lang Oisapgtinguding Eosindpielip ®abudbnias; Idiopathic
Protein A is adjusted pH

antl body. from Pr
puimopfS BB 1939 MymirRirt AL S Rsiao e oo A ot Geblated. immune.
mﬂamﬁ@iomsﬁfnsépmﬁ%ﬁmﬁfdﬁ@at response would be of therapeutic benefit.
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Fast Fl ow (Amersham Pharmaci a, Sweden) that is
equilibrated with 25 MM MOPS pH 7. 1. After sanple is
wo odesBo7t he col um is washed with equili bratiper/bsfohe003s77
to baseline @A280. The Apomab anti body is eluted out
of the colum by using a |ines, 12 col um-vol une
gradient of O to 0.2 M Sodium chloride in the
eqAitbintiratd arrimimifnk enedifitt Skin Oidedssinelhdiay Bullsud\Oiih DNeBsts, Erythema
M A280 ractjons are collected and those which O
ul caRd Sropfset Pyumaiitg e Apsdiniad bneiipwaibodies, des seneriped which is T
lympBde Rhdenfinal ysi s, are pooled. Q Sephrose Fast Fl ow
Chromat ography - The pool of SP-Sepharose fractions is
t Meoridsimidad b'mphowte:-niedhfteddﬁﬂ@nﬁaiﬁhaﬁsngee. HEes{ohgeothiarnfiltrates of T
har maci a, .Sweden) fhat is equiljbrated in 50 nM ’
lymp%bcéffeﬁrﬁl?:ﬂf’@agﬁf&ng@n THPCESHRg ?eélﬁa,aﬂgﬁp@.e DYHEOREES-um i s
Wasigsic WM diskag@ui j 0 fe d hingisAP
ant i _b%idy 'S c_o1 I_egtmgg{gl ngstﬂﬁgg’coéli%ﬁéaefn#ﬁght %[%%/ quelmatms’ food
hyperseisitiyiitait pesh urticatie apod lyoph@y8e dependers. | Bhesentiwentes atre gredominantly

. rafidtration qn menbr a hav.i ng.a, nol ecul ar .
medigid b, ' 19hbhdc R bkl o BB ey i B o s AT S Gteegpmbination of
both. Q Sepharose FF pool is then diafltrated with 10

vol umes of 10 nmM Histidine/8 % Sucrose, pH 6. The
dilapnsplaptation) asposigiek dissesepoicluding: Gmalt t ereation vantlh Graft-Yeersus-Host-

. ' fii-nal tratj f . o
Disc Y YPODTES, Bk el B SORSG AN g spqatiorive
t I0tbergliseasest iarwhieh GntdRentivn 81 {hedmnamd idek aaflahmatoBy Bsponse have
r. -70.0C The final gurit / of Apaomab antibodies is o
beneff aicdhfieticls dispassries g butotlmpedioyieal ifscien AgFluding but not timited to
s i > - i s f .-
ASSSEYEIES, S35 ) ERER S 00haitd SBERE I ALIIRG, s

infectivne u@nal équdps c oro dettivegivesfigoaists) awhicl z stinulsien heSEJUBN @RS be utilized
si.s sof tware.

ek ETSES S P e SRS e SOt ”
(moletulesyder@afes@bSfstyy WhichP ol BRC Mt cafese tlﬁﬁitzgcftté&ﬁpeutically to

in vitro activity as described above. These res
enhangg thegmawmeirespPadsi for conditionvel intrritedatagairedrinfetticysdndized (as in HIV

. i ivity in the Col0.205 h | .
e f B D R BB s
ofhe odmibedy dk rafedly GammkdUse dha bhigvhAth Oﬂsérﬂétecgpreferably a

in this and in subsequent exanples are as foll ows:
pharmaesytirallysaceenizhie cpuier-PROWtble edrriers gands thiesnfosmatiens amgndescribed in

. y ) di | .
o L1058 ML 80 T LB o i 0o e

Typicadlyy an approf?RE gihespbhd phdrniaéeariesllysalémablel Sdt 1% udeDRGE: formulation to
of four doses gd x 1 one

eyery three days, for a total _ ; _
fenderd%‘% ef%ﬁv'getwnoﬁ%w- 1 Egggoples; of s cagsiey include salipe Rimger's solution and
' s | a TT '
el ST 0 T A 3 O oty
from ahout &h tol BBowtal.Ges Fofthérr emtied iacldde audtaintéd release preparations such as

semipermeable matrices of solid hydrophobic polymers containing the antibody, which matrices are
in the form of shaped articles, e.g., films, liposomes or microparticles. 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 concentration of antibody being administered.

The antibody can be administered to the mammal by injection (e.g., intravenous,
intraperitoneal, subcutaneous, intramuscular, intraportal), or by other methods such as infusion that

ensure its delivery to the bloodstream in an effective form. The antibody may also be administered
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animals TG tunor growt h delay; T-C, increase in
medi an TTE for a treatnent group, conpared to a
W@ ewb08d97gr oup, usual ly expressed as % of contPCI/USZD06ren3577

to 2xVo doubling tinme (DT); time during which the
vol ume of a tunor doubles. LQgEeEKH =10g10 f -1 . L po
t J difference between the |ogarithmof the actual

by isblared perfadiourichdiqiddcsubh BBisofatedrtRaleRMusioh,a8 kRért es) therapeutlc effects.
nd | og10( FpGst) (Chenevert et al., din. Cancer Res.

Loca Orﬂ@WVe!ﬁgf‘@GnJ@?cmﬁ?Preéﬂ"@ week ol d femal e athym c nude

O carts, G bRt HoP ot MO A hatf b determined

nouse |

empixicxillynmﬁmmukmg sselbdetérarienioss ;s within tiieeskill ghthedetr SBlose skilled in the art
., f1ank n ce ar-tagged for. jdentification

will Jéstatn osg%q Qﬁ%t&ﬁgy pqgl Js RS- \nglovWependmg on, for

exambh:e ﬂ’%@n’lﬁﬁ@ wWhitRDK R8¢ & theHnfBo R iR FoRRAdiniBlR4REd the particular

and treatnent was adm ni stered. Tréat ment regi men was
type of anjibedyivsssl andt othgyadrigsoreing ddminisierdd wdbe mapfmale Kfﬂudmce in selecting

| . d .t est i bodi
conr e s, i GBI RA 1 SR B SPL EBo Bl s of spbotis e,
HandBodl 6£MbElofilt AabodRs Fermk tehal V&R|, N@e@@qbﬁ&wﬁﬂ Ik Ridge, N.J.,

and serum and t umors were. col I ect ed at_
(19834 chuodnd T4 34639 & vt ahobmtiboies in Hiurean Biasmosin and gy e
al., ecfjsr ligav&? ??e%gtl\rfe% 'Y%H( n@@?@é)ﬁ) 556 ?n%&n: g t&é%%l c{ gglélﬁssalg&o éhe antlbody used

alonevm@ht frmget ﬁ\@nf ablbﬁtt 1 41pM8e ks up tthenooRske %ﬂﬁﬁfly \fvé’ight or more per day,

anot her 4 weeks. Results obt ained in the Colo

depe@@?&@?@ﬁfacmrﬁmwlma@%use Mbdel are shown in

o T4 Redy By SAOHE PG Rl Da T 1L sonPRERR g offetive

amoufiB @i oh¢loMholethiihepdpeatid agdasaliethe iesthRet ofdabcdr N@ishs particularly true,
ef ficacy was essentially the sane as that of anti bo dy

since ARy tyEps; asAuine revigianess toj chgmptherapy iop gad@thmmaﬁ)é@uglmwmon of the

053 SR D OB s Sr ol R b et RS A cxpocted o
be cliaivlly heefulesdlonky asrzesmglle\mgeﬂtrbuFiagufm c@bindtibn Mxh roaks types of cancer

t est ed. wer e, hi in reduci ng tunor volu

treatmenty ughi 3s, ¥ ie ga‘e ewg R %rﬁw Fhepotiaancytie agentel, fadigfion therapy,
mmuﬁaédﬁt?&%ﬁbé LARAn Vi %tﬁlgt Qgpe\gtg'rm'?gtloﬁkkcy agénl?se z{nﬁ@&‘ gctygok?&gvather agents

i gure 23 show .3 a
knowe fté anduce epoptosie tuniamgnaliamoells/mhy| ra:tsmht ¢rhpleyedpdad soéh agents include

e GG B ERST Yoal g VAR i 2 RGT 3 ot oot

whichbéhn ia8Re rdﬂo@t@sﬁs I §ak %ﬂe 6§nﬁ>§§6ﬂl1b1b@1@raﬁp:9 ey ﬂtz‘lﬁd@ ﬁ'fekeﬁ)@ﬁﬁ/c antibodies

omabs 3 and 3 is particularly rénmarkable

(Othefdb@!sAE?ﬂ AR5 pgikodyy amdawh gatibadigsimry inplede @ntﬁhiﬁr tessptor antlbodles (such

as HIGCHOANG WS040  conliieh fika. an Gy, 6 C%ﬁ,ega“ L Yi2% antibodis

(such gSRET Wnﬁnﬂrﬁaﬂg r@e&ﬂ*e@h Zi0) MQB&BES J(%‘p {oth rgﬁe@?ors for Apo-2

25 illustrates thé results of an assay C aring
ligandasutchtas aii-DiR4 antibbgies or Apiveies dgdnst ethiey @Nﬁrempst@tfahﬂyémembers such

tof anS| ent ell lines in the Colo 205 nouse
aSENﬁg%&g uﬂe’ﬁrl ef, female athynic nude mice,
6C‘ﬁefﬁ’§ﬁ%1%}9f%§ c@xgz %I\ﬁﬁﬁ %y éﬁ‘&ﬂﬁ%ﬁoﬁqﬁ#ﬁ&&h@rﬁ@a& LitRfn&R! @ drugs which

205 cel I simouse |
are kthljllathecmrSIayd i ane tdommudrgihlly cipaitable, fdualn kasaDegorubigin, 5-Fluorouracil,

scri bed ahov The dosages. are sho in the fiqure, .
ctoposkfie  FRREIOMROR] LEORso n PESEE A RIORAS T RbopgSRde,  Thioteps,

BusulfahO0y6:ak| Tadld Methotrexate, Cisplatin, Melphalan, Vinblastine and Carboplatin.

Preparation and dosing schedules for such chemotherapy may be used according to manufacturer’s
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transient cell lines, respectively, is equally

effective in the Col o 205 nouse xenograft nodel.
WOo-e@ang3926 shows the result of an experinent tBSI/USIP06/003577

the anticancer activity of Apomab 7.3 (10 ng/ kg dose)

as nonot herapy or as conbi natgpn therapy with 80 ng/ kg

CPT-11 (irinotecan, a known drug for the treatnent of

mstrtf‘cﬁbﬁ’sr 8f tad| deERMHRI) erhpiriddllyH6sT e XRIMOA pRidtitioRste! PRfparation and dosing
col orectal cancer. As attested by the result shown

sched,uhw for Isaeth chqymthmawy @feaaltw dmibad inerkeregtherapy Service Ed., M.C. Perry,

ni e conbi nation of the two
, Wﬂhglﬁl a%nssisj%%rl oo éﬁ?gl ‘exceeding the activity of

borte Neaiseerapy3ds precerHRT admihisesded i Splef@eceatically-acceptable carrier, such
nmonot her ap)é The results of a representative
p

as theserdeperihedtabpye. nlihe mede of pdminisigtion Pt Sieechergptigrapy may be the same as
emplﬁaeraﬁgf:c%#‘iﬁ? {rlf 1;5?& o?rel‘évlgfr']a b@‘Q&Hﬂ%tgre@’lc& tﬂiﬁggplgﬁgfgd Plifferent mode. For
examplya ite, DR 6 nihtilnatyi may bhafjeped wkite the eherhothadp g ispatmiaistered orally to the

re{ ative to admnistering either Apomab 7.3 or CPT- 11
mam@d-a single agent, and the difference was

St@dlﬁfohctﬂéﬂ v i) BL falim@idtertd 86 GROmRRARRI hecol@kE Yo ﬂcﬁ&%ﬂs commonly
PO 05 for all” pairs conpared. EXAMPLE 3 Eval uati on of

emplmrﬁdrm Bhe7 18 andh kn@\m ¢ee theastsilled iattisan.n Suthe thEmAR mayhivgludé cesium, iridium,

h Th
fodin Bt Fofly R, o e 9o TR RS 1 b POSCHO iy o ey be directed
locall?(-’tmé'sﬁédlﬁ@ Bitebrt thysid) ThSKON the Dodyt ITtyipicdallR Qadlmméﬁ@? is administered in

(4, nglkg gl wk) was assessed in_ a

pulses @ﬁ@gf’{}éﬁ’fto dreg dige @me rebput Hofégﬂbpw‘ T wegksp ﬁlawgadlgpcm;@erapy may, however,
be adtﬁﬁgg egg)v&e 4 gg%%ﬁgoﬁq o?ééﬁlrt o%ﬂl}%%]\t/eerr Ehﬁt or g{ g}/%agl%e administered

asasn@leeddsseﬂaslﬁultlm@seqwdmdoEae treat ment paraneters and
results are shown in Figure Apomab 7.3 and RI TUXAN

( r¥he aptibedsaaray ke TR S%ﬂue@tﬁlﬂwatcplaﬁmegt%wga the one or more other
A [
theraf U ekl The bl 81 iGN o b AR AL 0 ep B B Rmple, on what
type af driagsrare ysedyche pathclogidanmadition heimg tikhedamid tharsclesduling and routes of |
activi of Apomah 7.3 (10 /k, I.v.) .al.one and in
admiirasion gt tmulatgﬁwrgbh@ o e ivareiied m%@utlﬁ/
B’i‘% Wﬁ%ﬁatm%lanﬁgodpm n%ﬂﬁﬁleﬁfe'rﬁammal's P Plsmlogwal condition
adenocarcinona in fenale athym c nudé mce
can meoat‘COIBé bovms yrysvaell kmovestoithgaskaldd p'fitﬁéltlpn@at ms nt

a sults, are sh
Gl & Eorbero Rt e ieBfec ieiide DR ARy 4t be wsed in
therai MFEH éi&ﬂi;ﬁ@l 2DRIOAHOOESF 8id We adhiistetedabi Dinatr@ndl {&uch as described
ef fi cacy of gentitabine. Conbi ned adm ni stration

f
abovedge rilesk7DBS gaeeptns rhindiah fon Appaby thus dnerpasigibe; lu@aataﬂablhty of Apo-2L

\V; on of
e S A S e
C OTHei théhpakic \wifedts oA tHedPR fitumtibodid off eheohvériioh tan B8 @Ramined in in vitro
xenogr.aft nodel | of human | ung cancer, The anti cancer

assayg g t;tltlg p Vv 3BiRRad 1rodgls 1 VARFIK 9T Well kiewn) anmal adelsprp be used to

furthdr nlfrﬁigfg%ﬁaﬁlb 031Nk I'qlé HROP Bh@ddiks Ha8nd fRiCherdRS i BREFSRIbpment and
re Ive to a vehicle control and to t eco I nati on

pathogénesiardfapt atstamcar@ntamlunnﬁmtrylafedrch&easeat hydrice tastitte efficacy of the

candigln&itg Fel] gagg%%&%ggi |Lbe ﬁ%\?@% ag?tbr'r%r T zguc\,ﬁ”tve zgggqleldwn chﬁﬁl aﬁggtg partlculagy predictive

of resPOREMHNANBOMPaterit®) the right dorsal flank area. Al
mce were ear tagged for identification. Tunors were

alAromebmpdels efimmunamelatedt diseases ahaknde loith HOBr20MbimaBt addecombinant

treated own in .Fiqgure the m.ce
cransife AR, PREFRehBorbet Haftud]Srodeli. 8oy, it Eatif il o g, murine
control group (10 nmM hi stidine, 8% sucrose and 0.02%
Tween 20 (pH 6)). Goup 2 was treated with Aponab 7.3
in a 10 ng/ kg/ nouse dose, |P, |x/week
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for 2 weeks. G oup 3 was adm ni stered carboplatin (100
ng/ kg/ nouse, | P, a single dose on Day 0) + taxol (6.25
worglokgsayouse, s.c, daily for 5 consecutive dayBCT/U82086/003577

weeks). G oup 4 received Aponmab 7.3 (10 ng/ kg/ nouse
dose, IP, Ix/week for 2 weeksgs + carboplatin (100
nmy/ kg/ mouse, | P, a single dose on Day 0) + taxol (6.25

moddig)/ BEMusEs can be gélkdidd b intfodGeing ecllk lime s?ﬂ%&efc(l’ﬁicg using standard
weeks). The anti cancer act|V|ty of Apomab

technigyef.nf-§1 BthsuiaBeoURDRISEHREY AP VRbs et sen taplamations fintraperitoncal

iInpl iofi %ﬁ%k)%faﬂo? mi%)l( Ale r&%ﬂ"gﬂlﬂgt"ﬂ Li on. Conmbi ned

mnlstralon carboplatin + taxol was

f oAmichat enddelss fqrmxampley\ﬁﬁcﬁngr@@muehbst disclee ¢ k@6wn. Grafi-versus-host
g treatnment npdalities. EXAMPLE Iutlon of Apomab
1sease QCCHF; WRASHEERUIRCCPElyt calls qEe H?FH’P apted GG THERYoRuRRrgsied or tolerant
fi ﬁ?t@”?ﬁ@héﬁd Refdd | r f
por RPN GBI SER R AR B0 B IRARL ofvry om i
threatehing &(eﬂbrarlhﬂ&nmatlm td_abhlr edsey }bf diaﬁ)rhwa caadgwelght) loaer d}raﬁ—versus-host ~

i nocul.at ed th 5 m ceI .S/ nmouse
discat BG4S EMHFS rePut BE BSRINBG F51L ot PRE SERGH D s Gifgens and minor
transplh@ @htl%ﬁg.aA st thbl&hfoBedis B dB@EibEARAREhIN 8 Current Protocols in Immunology,

identification. Tunmors were allowed to reach a nmean
unit 43pr vol ume of 100-200 mB, randonly grouped |n four

ar S el group dtreate as _shaown re

372 B ofPOCloP S o2 S 6 SR OF (b0 g1 i oot
medidté 81 ¥ith fisue 38tatdroskich Bdn@icAR %ol We® B nsur® b Bk role in anti-viral and

G oup .2 was adm ni stered carboplatin (100 ng/ kg/ nouse,

tumoy iﬂ?mépl%’ nihemasiseongnomagd gepted aadels (use puimg talslen wsalls. Repeated

oo S8R0 BTSRRI 00N LALLM T o o

killer{effeatere® delis, add wee hﬁt)bod@s ou p:Aeﬁc]maclemy &1 JApmdesacks, . (FL.O Fundamental

kg/ 2 ks
o AR G V286 o) g R Bresh VY 41 40 7% 21s & gablgyprocedure s
descriBd th de@ilh frefPPIvRYCKE/ ﬂ%ﬁlﬁnoﬁ % unfl@l 4. Yoiref trélsplant rejection models

consecutive days for 2 weeks) shown 1 n Figu
whicly pan bo meddntet iesinthofconaopbtlpnsad}ﬁ ﬂne finveukioh aé dlmaitogsmmwheart transplant
Ct i Vi t

ot AP B9 S50, T LR S8 b, 5. Al 1

hmnuﬁ@pr(mp Z4§3@d313g1| stered as nonot herapy showed
rerrar abl e antitunor activity. Al six mce treated

widnimalgoedels for delayed e la/pgr@mgltmty pravdgas g @sqagRyf cell mediated immune

ﬁmctﬁfé?ap %ﬁl ?r[ﬁéia%e% n@p gme%J tsquc%étgci%adq% t’J:] 8821 Frs:ﬁ]&ted In vivo immune

resporise eﬁztr@der\Meﬂrbyhﬂﬂanﬁﬁ@ﬁﬁihvﬁcB ddes@@t RAEH apédk until %&a period of time has
conbi nation. To determ ne the maxi num effective dose

clapsegrafigh ghalisngs, with an eptigennoidisre ropelitas alsaraegi i8 tivslgespasifie autoimmune

st ERBELE BT RN B Bl s .

modelnfor MiS)).ukreditablesgrocesluleds! tlesnﬂ'bndlﬁh)deﬂaﬂ i QarréntPadtocds Bllmmunology, unit
flank area. AUm ce were ear tagged for identification.

45 Tunmors were allowed to reach a mean tunor vol ume of
100- 2RQarBandror aRdand Ys SS1RYARA ALY 5Ptlﬁﬁ{ gr’?fgg)m@cﬂa‘ij shares clinical,
treated as descri bed bel ow. "TAny m ce excluded fromt

hlstolctglcahancblnumgmgml e ataristitrend] npohn dBtampmude resmatoid arthntls and is an

acceptgﬁlg c%}t ) e%a%%@?{nrggﬁr& %ﬁgﬂ%ﬁmg\gaus}ﬂoa%r gl n| 021)315 are characterized by

synovM@ héredien wsm&gb Bh® b@cBehd?X/B¥REKThd PR AntiBAtBes¥etKe invention can be
G oup B was adm nistered Apomab 7.3 in a 1 ng/kg/ nouse

tested §9rraghiety agaa@%@tommg aghyisusitignthe petenobdiespihed in CugentProtocols in
a 3 nmg/ kg/ nouse single IV dose. Goup D was
adm ni stered Apomab 7.3 in a 10 ng/ kg/ nouse single 1V
-dose. 48 hours followng the first treatnment, three
m ce fromeach of G oups B, C and D were euthani zed,
and their tunors were collected as follows. One tunor
was preserved in 10% formalin for histology study. One
tunor was frozen |n I|qU| d nltrogen for RNA st udi es.

“AZ _ a

-

~ . o c
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until tunors reached an approxi mate vol une of 800-1000
mB, all remaining mce were euthanized. The
waelo®es®Iponse curves shown in Figure 32, firseCpusm®DG/003577
i ndicate that Apomab 7.3 was efficacious in all doses
tested, but the 3 ng/kg and 1§ ng/ kg doses showed a
distinct (al though not statistically significant)

%N%&Fét uﬁ@é 4 5V &eb AloNfe TndiBl Kﬁn%@%ﬁonoﬁ&ﬁ%aﬁﬁb@&? fo CD18 and
5 for all pairs conpared (see ure 32, second
VLApﬁhmédg)rms @wﬂwg&n Tesetadt, a G omlom éb996&88 P9ty of
2 d
PR ARG OF it ot bPaKeckrhed  apieir Spho B G0 A B yger-reaciviy,

pulmahdty BbsindpheR it Gefldnhaidnase fiduesd Uyeseﬁsi@mg ¥ amj‘aEWIth ovalbumin and
i noculated with 5 mllion Colo 205 cells/nouse in

then ghajlepging dheuprimabwih  the siee Pt gsliyered by geresel g‘fyﬁveral animal models
(gumg.? i)%?lr?t hm‘ﬁﬁr? eé SH&QGS o%seﬁ%tﬂgla R{coz{sthma in humans upon
unDr reach a mean

| on. wer e O\Nec
challén@nmth/ aémsﬁi antigdr30- R@@nmiﬁodetsahuifermm}gobﬂmeféaﬂunassdvlﬁnnan asthma.

) oups (10 m ce/ group),..and treated as_shown_ in
SuitaB Drogediiss 10 f (8 PBIRPHAGNS 9/cthe o cetight F3 aCHYIH( B gidecivpness in the

trea‘uﬁérgtg!f Qéﬂ'i}ﬁa al%"ébs?df%@ﬁ v@&ﬁugc 8. /YVT@@.E N A% T(REHR) Cell Mol. Biol., (1998)

n1n|stered a single 3 n@Tkg/nDuse . V.
18: 7H<mdtkﬁrequneﬂoclt2d$her®mup 3 was admi nistered a si ngI e

d‘ﬁﬁf‘é‘?“/@?”eﬁs (;DB.’S r?éﬂtlgo & o} ;%ﬁp }%&H@g’t}éﬂﬁ cgp g%g%sged p 1 Animal models for

psorif¥RORBDdidchsck. THLOURS %ﬁ@@dlé‘&cﬂ'ﬂ thé ﬁItV@ﬁtﬁﬁil @nYenelted i'rpthe scid/scid mouse
ng/ nouse i.v. dose of Apomab 23.3. G oup 6 wa

ny/
mod@dmcnlbgd by &dhan, M.rRyled ak My@mw@ B:183, do g&éﬂlcdafthe mice demonstrate
histo q(%gw s%nglgsm%s rgfeggaggg é)fscﬁ%g I8 nﬁ%“‘g@é% uﬁ‘@jl A d l 1s Puman skin/scid

mousk BB pilep@bd addes&ibed by NIEIGFEB. JTat D) AmVe rpatm(assw) @d6:580.
2x/ week for the first 2 weeks and _then weekly for the

neYarions gained mogelseare ave%é@vagvnofpr {Rng ih%éafeafrm% antigngeicpetivity of a
f
cntf g ORI, N Th S L SO0 i i
mice Bbsdiliycidiaiice, ofcgehétloqnmm&btuﬂwﬁmdds Aphra ip52 kn@&kehionied.
W TR p—
portidiéf e %olééﬁ?émﬁerﬁfﬁ%d QRN fio GR Sendfire JTURBDAIS O Gerest, using standard

carci nona xenografts in nude m¢e Aninals Female
technagquby/ iﬁorqarndmtmmirmgémw fmimalsHa rAlam)alsv\ﬁha’recamseo\re dsPa Wrgdtsfor transgenic

dy.. Th |
mani 1 gioP e oy Tionh RS Fricp s, BOInCEVIEE QUG BePPy 4B piss, and
non—lﬁtﬁh(ﬁﬂmﬁ@ﬁ% /gStBaBSoﬂ%f cﬁﬁmﬁ%e@:ﬁ Bele M6, nsucﬁ’ a@o/éyﬁbﬁh@l%us mornkeys.

fat, and 5.0% crude fiber. The mice werée housed on
Techniguesdkmaved intRHAFDio! {ntiodhesda dransgsne (injo Isadio paimealy include pronucleic

i L B0 BB PGS s RoRel B gone et

into defflliagd @!g., ONanXRPPoRET étS.VRoE. N4H. tAcad eSti.fum &z;buw-eﬂs [1985]); gene
Col 0 205 human col on carcinoma cells. The tumor cel

targetifiey i@ eytavRAc slsmngedls |(Haorppras &t ph @M_;Lélﬁﬁ%h b#%%?ﬂﬁ@gpporaﬁon of
embr)\(l}ﬂn it(ps,/ll\q [RoDastI r@_? #Oé gl[ @&%@l E%%I rﬁ%{ﬁ&% ?éﬂe tgaggfer %Lawtrano etal, -

Cell, STI7f @78 [ 19895 Emgtemevamw;ﬁirekample BS Ritent2¥%o. mg,'l361866
gentam cin gl utam ne,, 1 nM sodi um pyruvate,

i AIOF M@v@gpg&?do%?sw@dawﬂmoaq BansBeHa ABMAtE 1e I@mt@aﬁee@at carry the
" Iy
tansgbR Goffh By PPl cPIE ¢ 3 RiTP THARESECHp oy b sggpted cthr as o
singleC@ansg#n€ 506 an rconCrtambm, day, héad-torhead cal headqtpl-taiﬂ]tt,an&émhso Selective
205 cells were harvested and resuspended in 50%
Matrigel matrix (BD Bi osciences)
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in PBS at a concentration of 5 x I Ocells/nlL. Each

test nouse received 1 x 106 Col o 205 cells inplanted
waaiwesEneously in the right flank, and tunor BEDUSIN06/003577

was nonitored as the average size approached 100 to

300 mB. Thirteen days | ater,6Hesi gnated as Day 1 of

the study, individual tunor volunes ranged from 126 to

mtroaﬁﬁomiﬁa trafsgeididtoonparttiarell @yp?eQE b6 pbstitde BY fol@mwgq Jor example, the
ach consisting often mce with nmean tunor vol unes of

technigy ObRNo ohals Plansi AP SHAUBAc D (AL CTREP bt

T ekl 5 P hRek R, U P8 A 993 b st
techannes c [Fer examplel Saythenp bloGanalpsis dr, P@Rc'c&np]ﬁ‘meﬁmechmbémseldeto verify the
o B ore M FEPEL I ansAL onee SeLlur Tt LINe) e comitue
such a§1gi MuQB»%hdfzhff(ﬁq %Yﬁemhdlottﬁﬁ gh@%%ﬂ%lﬁ%ﬁn ok H&%lnﬂstﬁ) The animals

ani mal were treated wt 2.0 17

“may pe [flll’tbfﬂf exaplirtdsios shgnd mfmnmmse p@tholbgyr;gfdx g?Xlample by histological

examgﬁ%/ls%i%gg@ﬁ?ln ?@%T?‘?% %gnqil:nen(}é lbélgg rgggcgﬁ(a 91%31.168 8% gca‘ﬁge presence of
cancepowde nfalieRaRYRE, t he conbi nation of B20-4.1 with

Apo2L. O and B20-4.1 with Apomab 7.3, respectively
Eatlteraiivelynaknagh|qui eandmalsrcan beotonstucsdd o, hrh@Vp@rdei@:tlge or altered

v R b s N g v

endogmbmsg gend igpesding HRE hobpepiide Wad aieiddapémadc VIDRIA ichSoding the same
tur reached a volune of 2000 nmB or at the

PolyDERE EPERFCR finior enbignigrebhegf e animpglc HeaFegxappipe cCONA encodmg a

piclf By AR08, ok R KOLMTELALA IR0 Bt ortns

with ¢steblishediieshnafues. umpbﬂlmrﬁtthejgmomxt DA encodinpge paefilampBlypeptide can

B G W S8 By 1 1E) e fach o v T
used foQHbifor SRERNGH 'I“Sﬁbhdéﬂ? : seUéYgl) kﬂ?)bMe%? ﬁﬁ’al%%rédsﬂ g(PIgA (both at the 5'

intercept and mi’s the slope of 't ne obtaln
and 3| ¢nslehareringnéssisindhe vécter [baxgt.g. aﬁhcbmasnmzﬂ CaprochigCelipt 3 : 503 (1987) for a

The data set.was ed f t he f
descrlgib of ool bnat BrbBaitive A ! 185 Veferbi b o an embryoni
stem @IlIAN@. o, ByedediOpoRaot) 8 @S B Which MSintlb@iced DNA has homologously
i mredi atel preceded the attai nment of the endpoint

recompggred iith mewdo&enwsaDNd; gemolected fash etghelicat @boﬂgﬂ 6818 (1992)]. The
selec’u!ac%3 %él@sn g%nﬁeﬂ- I@e&% ;ﬁ%“ q%f" tpégstt r?g%{n ?I?n;g? Zt E dgqfa{n}gu%e or rat) to form

aggregmlbnt cIEmbnE Mhed eg@t&ddléﬁ,ahh Mktﬁoda@czﬁ&h@éibﬂ@llﬁnwbﬂc Stem Cells: A
ssigned a_TTE val ue equal to the

Practig Aepreachy s ér RoRsrtst oy AREnPRTOY, ell9§¥7dePd 3315& h5?dr Ay ehieric embryo
can theh bb’ ﬂjﬁ o od it %ﬁ‘ltéﬁ?é' d‘dtyr%ﬁjﬁgt Q0 fgggru%x}gal ag)1d the embryo brought

cal cu reat onNe Wwas eva
to terrg o wtchtede Ikayck( d’l(ﬂ'))mrrmhl Biogersy Itearimgdhabomblegousty ﬁa&ﬁblned DNA in

their glﬁggfggl?sccgﬁ.gl & J{i{a? AAS end 0! nt%‘%gg@ us?a;@g heqé éﬁ%%ﬂelﬁ' E?Vhlch all cells

f the QXA $6RGin! a
B L e —

for ingten¢earforr tigir @bilityhéo tdefead nagainstycotgin pathologichl avondifibng and for their
developmen‘t: S, arth%llog%a(l) 6&tiditions due to absence of the polypeptide.

In another embodiment of the invention, methods for employing the antibody in diagnostic
assays are provided. For instance, the antibodies may be employed in diagnostic assays to detect

expression or overexpression of DR5 in specific cells and tissues. Various diagnostic assay
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Treat ment may cause partial regression (PR) or
conplete regression (CR) of tunor in an animal. Ih a
w@RsesPonse, the tunmor volune is 50% or | ess PET/USH06/003577
Day 1 volune for three consecutive neasurenents during
the course of the study, and &GSqual to or greater than
13.5 mB for one or nore of these three neasurenents. N
techrﬂqnetakﬁiﬂvﬂi @S fignae mdyhiee tisedpsuchodsuimevives ithagsg tissays, 18 vBro competitive
or one or, npre of these threge. measurenent.s durin .
bmd% éssexm diEctor ipdigecd tsa%fkvwahﬂssa}fﬁ A IR R %8’2) 3ifgys tonducted in
elthe1a e H)%Fﬁ&)gg] &ahbl‘ﬁﬂ éﬁfeoﬁsh Bhasbs!(Y.olaS MBshddANAAtbodies: A Manual of
e

assi as a r-free survivor (TFS). Regression
TechmmoﬁR@str blcn(dQB'i’)QJpe tU7ahtflr dbo a@tdwdlesamd inrile dlamtlc assays can

v 0GR S5 S OR BRSBTS g e Fbrocusin, it

dlrect‘ij}l' & @&%c‘ﬂ? na deiscabitd diSral.t Poreriaple e ddoerable Mvicy 8fay be a radioisotope,
t'h ee,a group were har vest ed, bisected, and

such py d¥e rc\},eéP rS mﬁ/; h@Lﬂuosﬁscqsupf elicanilungpepgent somppund; speh as fluorescein

24 hours oom t t st I _
B R
galactodidasd cﬁﬂiofdefa@ﬁﬁ@eﬂkldaﬁ&‘ Al iethed keswib&i the an f(bﬂ‘mbnj[fgamg the antibody

val ues of treated and contr.ol ou S:S mgth@#al I

St

e
to the; defestalilp aagicty Taay B smpkoyed, doshuda %Seﬂwéé)y Hunter et al.,

Natus® @.gﬁ@g@@?égvmaﬁgmh%é sggefﬁ%lg:r}%@i {172 Pt ot ol 1. Immunol,

MethNEF:IZ&iPLZBOI 01&81? andiNygeny N Elstadhom. V\;t:rd:@vtodmm .A30:407rdl2 (1982).

vol unes as_a function of tine en .an ani

! HORE B Ooe R O 48 SHEY PRAGFIP0 DR b P pfgscombinant cel
cultufeSl gﬁﬂ?ﬁ shifbest Iﬁ?t@é#r@?éss WES arltiBehide 8shintk DR stRSirelabiilized on a suitable

used to cal cul ate e group nedi an tunor vol une at
suppst ltfmelnweﬁephaldme rpsiil rotr SfilteK apaipen -uvisigemethiods svellekeown in the art.  The

0 _show t ercent a of . ani S
Hnmq%gl ﬁé (g'nh’f’ﬂ s £p7ig e%g" él ¢ ﬁ?fggf Oqgngalam{l% DR3 to be purified, and
thereteP Hf® s RastanRittlatdtabRisoRentithae Wil @éradWe subSintially all the material
Resul ts" Figure 34 shows the group median tunor

in thmnpéesex]gcgwbe Daénmlgchaﬁbottnﬁéo gprarehiifed anibedys q?q}acéb@fle support is
t
WaShgche% Ot %D&e o) n%?g’fip‘xrfnﬁl? 81%\2}\% stH%§R8 T%?n HE%% 1}0 ne °

t UARrfufiedrtegibbdinteat ofthe invehtioat thatearé bmvikﬁﬂ@rtmiﬁ% of manufacture and kits
endpoi nt. tunor_ vol unme. B20-4,1 admn ni stered at

contajrgpgcgaieripls vgpfulfay featingnathelqsicalcrndions b fsetngr @uaggmg DR5. The

3 T Al My S el S BIG s, o e,

bottlea,gﬁarss indOmsiotuBES, The ochitainery mayninr fogmodvfiont e vajety of materials such as
4 days, (1909

BN TN IR
treatﬂge?aﬁix'cﬁg{b%f chiRfiiéCor i Eiddting Cor ﬁ&ﬁ/ﬁl@abﬁg nt Tﬁbtd&twe agent in the

to TG or regression r esponseés.
compEMabmlH;ta DPRS G{htlbdtb’ aadtpreferablyeeonaprisey nmo@ﬁnai@ntﬂmdms&pemﬁc for DRS.

o 8RB BBt TR ARG 301 SRRl coniins

or def¥eldor; ﬁ\ﬁlﬂyﬂlg\’JDRS’ At AB6 iridate/ dirdcEidndor tetBer/ 0o & in vitro use,
I'i gand and” Aponab 7.3, as nonot herapi es, and in

such aohbderdgsiriped @bavie. car bopl ati n pl us pacl i t axel agal nst

Sﬁgg qf-h SP H’F%H)’ ga% S tﬁgtrcg&@mg@”&i%ﬁﬁéﬁe laga Ily%l:&ld container

comphigiig Raslifere IItgthtWS ﬁtrﬂiéﬂ irfdgldfs oty hhtetalsodedBatie gronna Baymaércial and user
of the study . e animals were fed adllbltumvvatﬁ
standpeigt, Np¢lnding W@aubpffé@ divepniss fiigrsa peelesa syRgss,(dnd package inserts with

[ g of 18.0%crude protein, 5.0%crude fat, and
msm%&%ﬁtﬁ%e fiber. The mce were housed on irradi at ed

ALPHA-Dri (r) bed-o'cobs (r) Laboratory Ani nmal
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Bedding in static mcroisolators on a 12-hour I|ight
cycle at 21-22 C and 40-60% hum dity. Tunor
WO pgbasoat i on Xenografts were initiated from SKEBS1006/003577
l ung tunors maintai ned by serial transplantation at
PRC. Each test nouse receiveds® 1nmmB8 SKMES-1 tunor
fragnent inplanted subcutaneously in the right flank,
‘anthe foltowingr @Mipléﬁ@ﬁe ofiered Gsreitlustrbiive pegdsedandy,|add @fe not intended to
SI nat ed as y 1 of .the study, individual tunor
fmit fi %@%?n?%?ﬁt’@gmé“}i‘ﬁ%’ nm, and the animals
we {
m%IZ PROEF B 1 Q5 OEPURR 16 B S SRR o Bty omporaed
by refememoe intbbinpmgetyer e 93 to 95 mMmB. Test mat eri al s and
treatnment Al test materials were provided ready to
dose at 0.1 nL per 20 g body weight (5 nL/kg), and
EXAMPEEStored at -80 C upon receipt. The test materials
— were thawed on the first day of dosing, kept on ice
dusamgergisdly nayailetie reagebiserplared| tp ot thee dxamtplds @@re used according to

SO TR SIS LSS B0 S s

followiing leiblﬁmas des ikaghoashe $péc1ﬁcanUWAQt(9acge§§enﬁﬁfnb$@ i¥the American

Pacli taxel (Nat ur al

bod t (10 m/ kg
Type ﬂ%%lfﬁa@@ﬂwlew Manaspps, ngr\mga dAl mamalpr Wit tthe BRYNGH amclapmtocols disclosed
resi e B dBUA0LRT 0 A8l POLHETORUALE, Fig w175, an

WO 99644695 thbibng i dG/hiethare hekby ﬁleoﬂpbﬁtedﬂﬁ&eﬁﬁeﬁlbé gothei@stirety. -
was delivered in 0.1 nL per 20 g body weight. Goup 1
(vehicle control) mce received vehicle adm ni stered

i ntraperitoneally once da']ﬂx)ii]{]g‘i’Jlf'Ve days (i.p. qd x

5), and served as tunor ntrols. Mce in
G oups 2 andDgsigeard mﬂnﬁnhmthBMmptWOﬂh vayioals. O (60

";%ﬂ RS Gt {ﬁ%%}i%gg dpry o@w& SEE o i Atady phage-display

librarg @ftPhddaeb® BeRfib&Bmb ‘Wd) ag517 §31—919011‘§Eéd<19‘0!763n90er q9, f99?3)(see Example 14).

pl us paclltaxel (6.25 ng/ kg s.c. qd
The n@@mlg agd amincercidessaiienses efzacBo pOER ane sbbm 1rpEngnretia(§SélQ IMNO: 9) and

rignr BN TR0 A RS BT 5, S SRiatEce hpvy and lgh

chain ODR g MeSdeei6itd (DR &TORASNG CHRErekRnt Eh% uaaéhined)
wei ght of the aninmal. Endpoint sanpling and
s Matedals apd Methodsses Endpoi nt was det er ni ned, and

S . S fornmed as

dg‘s@%‘#g&gﬁ fﬁlﬁl wgﬁjéﬁéyﬁﬂﬁ@%?&g@gl tsFigures 35 and .

3Bosthe \ax}idnm&tsalfbpcrmed balowi QiMengh 0yddwerd rd%éiﬁAe[gla ggle%fore dthe variable
0 an

Mei er aot.s for gr ustreated Wi th
domalp\ﬁg @527wgre @&?Béaﬁou R;rg‘p?us brdgpRK Ectgrs| suitable for mammalian cell

expreéé%ﬁ'pcg‘: fBntERA gga gﬁé&es Eﬁr%’a DE@ %;%ggg)g?ech. 2:3-10 (1990)).

Compaihﬂyge)f theem;ndn ecidezquenca GlfCﬂib P&Ehﬁ mtagleelohmm foithe Kobal ﬁl}ita base (Kabat
tu wa 1 The | an tunor grow

ot a, StGHoARE Prelfiis RE MBSl g - Gosmt 0 Mgt Bnan Services

NIH, StAcddurtay nhdicatteflﬁthldpﬂr%rh%'ﬂ @héuﬁ alﬂ@?%&z g/%gbgg £> Lﬁ Qerived from a

and 36.° For theIE/ZAtPOZL treated gro
humandegpbdmlight heia gerotamilyaTherefone) thovarableatodemih tbﬁ)l @2 was first subcloned

into a %e(i(l?or %%tagl‘ﬁzﬂg g7 g%?ifg:n gﬂ%}ggfph%% ﬁﬁ&ﬁg&%@l@@h{#fﬁ)lﬁg&{] to add restriction

enzymBBitea il andaV/solo bitiTen ithe S0pkIRA2ySTabRMontH Wasg dide&ed with these two
treatment period, then rapid tunor grow h returned.

enzymeh e Thisyfragment gvast inggrisd gnt ﬂmmmlaalydélgsstechmabtor contammg the lambda
on a 3 TA&D and
consaPURAERAOTSIRD 48 o P od ] ol Bk gy oo, o 10
regression responses were docunented, and
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all tunors attained the 1500 nmmB endpoi nt vol unme. The
G oup 3 nedian tunor grow h curve suggests an initial
wa@ledoapsiom t unor growm h relative to controls. TRET/IED&ON3S77
TTE of Group 4 mice treated with carboplatin plus
paclitaxel was 26.5 days, and/@orresponded to a
7.6-day (40% TGF and statistically significant
exproasidn tHet entifFlight @hdlf )eodiAl lregiorowps dgdin Rﬁleargpldiﬂdtlmingrmimers to add the

e Bk o SR B SRR SR80S P, s et o

" Hindf¥ %g?énﬂ“ e ﬁl%eﬁ%ﬁ)sa%u?gggﬁﬁlggﬁé@%dt& tpmr g@lbﬁee@m. The entire

rel[ative to control mce ures 35 and
sequgmae ef shhsmid pBR e sitown intFigure 11 (SESD & &8htibhat i on of

A‘T)%ng c‘:’?frgadgé’?t\)én anggﬁ%ﬁ' o a’gli%qgfg%a?r?@%o%nhe scFv 16E2

was @aﬁﬁiﬁ Bl aShy paigR cfeblgﬁ&i to@t ia\Pviil sftehithe € ch@ akdl @V Apal site at the
—0002 The 32 day nmedian TTE with this

3- endr cpfgh@dmnam ffhtsuﬁ:&grmatswmhge@lonmﬁtq the Pyyll/dwpghsitegeé theryector PDR?-

cuoly B SRt O SH DR RU BE HBR A RSP onyip. o v

sequénB€ ofiplhdneit pDRESs o i@ Figed i 2EEG MNGt6Ral
significance by Logrank anal ysis, Despi hﬁnt e lack %f i
st Hig Bydleoside gn% AIENQ Afid eseqyengesnatiflhiengfhomtigedy §F2 heavy and light

e i g e

(SEQOID Nasbophmt 12) shdw ﬂle;mhm tuaoi ehd olvdentiti erqapyced séﬁlll—length 16E2 heavy

et e 5P T, REREI) OSSP TR e RSy and mactcoice
sequéd@&d bf ﬁﬂﬁ'engtﬁ%@e@gh't réha?aﬁlorﬂéﬂq %2bahd 1AE R 8f tHefull-length 16E2

group was not eval uable for wever, the nedian
antibodymeill prlevdtitefeualvesféruditc as ’é‘élergmeéf'er acti vi ty with

| EyEug 00 PERAR, BSOS T OB vy

separZBBNREMEL SiRPrecR8 Mnuthpdbiie (Runkel BOS!, ReA1@NatL. Acad. Sci USA 82:488-492
Concl usi onDespite the relatively high nortality in

(198Dhi BlaqumDRﬂeq:ncode dightehainsVigrgiestl, erpPR2 engadingdfeavy chain Version 1,

was (-RRR S 808 DO B gﬁz%@agalé‘ﬁ? J%gz&% bTBAaBROCT | act ol 158:636-643

(1988 Eﬁéghﬂﬁo@ﬁf ddbﬁyl&mme-ﬁcafﬁdiﬂhg amgle\ﬁuﬁﬁdafDNAﬁaﬁbhtbal Aliquots of the
anti Apomab 7 as nonot herapy and_ in conbi nati

mutaggnesis m@c@mwwmﬁﬂmqéda ¥ ol e thiah B Simptpgene, San Diego, CA)

0 el \alViai)
for p\riﬁﬁicéh%? ?P(}&ﬁ%ﬂ: %raaﬁ{l A rFe d?“%h%ﬂrv\%leagﬁ [ﬁge% %N%n fofP ggzehght or heavy
chaint Has Stbmib}etelﬂ' fseqlaamcemmsmg/eABIﬁéﬂl ant ABIA730xh wetbmwated NDNA sequencer

NIH 3 Modi fied and Irradiated Lab Diet(r) consisting
(PerkngE@er@%Tb} ude protein, 5.0%crude fat, and 5.0% crude

%%?b T% c%%l‘s%ﬁt( ‘P)ﬁﬁ L rﬁ%ﬁﬁ&tﬁﬁs %fe%ﬁ%ﬁﬁéh lﬁl—gd'ﬁ%n%btmg a light-chain

oratory Animal Bedding in static
expreﬂsmg plasioidadral & hervyschaip- dxpessihg glasmi inte alalad@IDVIZQS ‘@I&ﬁﬁdmed human

et R PSR SO R TR R i, 25

were '"%ﬁt ik tﬁ@r(‘lta ';ﬁ’fioﬂ do kRRAsfBidnS /a0l NRBd Gh |s€1*uﬁ1 @)rﬁaﬁﬂmg Nhedium. On the
eptomycin sul fate, 0.25

followiig Id@y,@rqabmn hosphite PBCipifateivag @rﬂpawdcfrw dquée srsafethiPNA of the light
h.,109 g
ot 5 GRSV 97 AR L B b st dopvis o

the plhitegaCEINREre inclibetell WREhighe b 37°0ethen iikshed with PBSt drglsdudtured in serum-
culture flasks in a humdified incubator at 37 C_ in

free na@iillatl et at Whick tineopndifienedsuediy wap Rarypsfesl. Antibodies were purified
from 'CIRLABYBLrhA5hts using protein A-Sepharose CL-4B, then buffer exchanged into 10 mM

upper
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The human Col o 205 carcinoma cells used for
i npl antation were harvested during | og phase growth
waeaenguspended in 50% nmatrigel at 5 x 106 -cePCBHUNI006/003577
Each nouse was injected s.c. in the right flank with 1
x 106 cells (0.2 nkL cell suspkension). Tunors were
nmonitored twi ce weekly and then daily as their vol unes
sodiurRBIRIcARE) €40 ABONZO0 pFR0, 40d cBayentrated usihg a Centtipon-d Ai(Ardicon). Protein
were sorted into treatment gro ps with tunor, size
concemwons P26, dStermmed hy naeagwmﬁoa%ﬁeéan%ﬁ%@@ o Byt
I . Tunor wei ght may be estinmated with the assunption
anaysisnat 1 ngis equivalent to 1 nmof tunor vol ume. Test
MElRtrioghEémidlinescent NDRS-Bindingedssayat Thé sdlafivigehinding of the anti-DR>

pro ded ready. f or _dosi The n
oo raiagtin LS pdie Epped R SR AT TIERS son proci

B | SRS TENRE Hi WE I evaikiid N ICH r@d the standard
was bﬁ&ﬁlymée“ to {)tf]}‘RNﬁé SKe,I;SApOZL Ogand |tg vehi cl eﬁ

ant1boé3ao(b1ﬂasinVans&het et Apcmawa% Dy wen lahejest with ORE DA %)NHS “ester (IGEN

Mtem%tg}mnia g@%g%r g Bg?)r@n% &%ﬁg: ﬁaﬂfu@&%{rﬂa ﬁ%cugﬁs VB § perform the
bmdm? V‘{%Eleanh[) ster Berateilated ih @ésaf\lbﬁﬁfbr ((BBSGpHLUM containing

elved 02L nonot her apy at 60 4 1
0.5% rlﬁ%:@l mijoxﬁ%n"ﬁ*{veeh-@)norﬁqunbrva et (29 /wg h) @fo% antibody sample

(concqngl‘@ﬁé%grgn%g gemﬁamge% / rglgn%ﬂ;g‘A(%ﬁgﬁ%d éntﬂf&Qy @150 ng/ml), and

blotmﬂﬁfehqlmrgaEWFb (/ﬁ My/mbaesre Iaﬂﬁaﬂg‘lﬂmﬂl pa)‘lypmopylel?mphate%nd incubated
mg/ kg. In all groups, the, dosing vol une o

for 141 h2O! qommDLSEIPASIS cwithe gepide ragitat t?@dy%mrﬁ Epalidfp beads (GEN
Intern%hodla eEﬂlgR 91%&&1 é§€mgﬂg atd S fa?ets hyeeded fmhbARsYAB8ve for an additional

npling and statistical
30 miah alsy@e@fma ifag tided tadride slor fited rolumepp &50 ol peEwakyrnd the plates were

read ng),sg \ljaléltsg The ﬁ%?mgé%é ?{}gﬁﬁg \ﬁltg?]gﬁ%‘abe d'ﬁgr}% ﬁieg BRre calculated
usmgrfﬂlrmg%ﬁwete}‘ﬁfssdﬁhetéa?ﬁletéﬁv%apl an-Meier plot in the

r panel shows e percent lige of eval uabl e ani nal s
r Biwzissayn qunmr@ali lgrowthuimhibitiow/kiling. nd he epparens|potsnsy 9f fach antibody

h
o A 58l S B B B s o

line w3k EQnIEEN Rrovit ﬁ@dﬂ&%ﬂﬁﬁﬁr_ﬁ 10 Gétaltboviessimi Twwo-fold serial dilutions of
medi an TTE of 20 erefore, the maxi num

standgsd it &SRB 1 or Pposiab 7. apd Soweles esee DgEHIoEH -l tissue culture

p SR R RPN, R G e, ot i

unﬁ@cPF(a‘%c?E)yatrm ﬁﬁctrygaﬁqg’lﬁlh eCalBh20)060/0wll) mete tjplem Lalglded to the plates. The
(PO and a nedian TTE of 53. 6 days.

platesTHEe wu%@gb@trﬁs"q for & tojel o Agdy Aemarkiee vass /édFéf?nﬁ’PH’éerhs for the last 3

hof ].Ii].ﬁlrlgatl% ;Flflrgo'%%sfg\é(l)ﬁgvga% rrgc OLBgY&F fl r&%te {Vﬁg ggallf\%\go r%&gnd emission

of 59(7 m% mhe ahta SFePaaBizeBuding xgommmdrerwmngapmgmd
highly significant activity (PO 001), with the maxi num

p@Besii$ e 193% TGD and an MTV(6) of 776 mB. One LTTFS,
?FEH{ t E
o?jlgrcafegasﬂl %‘a se\%l%nﬁa% Ao @9@% aﬁur]ﬁ‘ép%ﬁﬁlﬁﬁhé@eﬁfﬁh improved

rLei vad St not herapy at
biochBiﬂchaQ;roﬂ'émes dnﬂémpfmed eﬁﬁcmwwﬁtiohlcgimmormsgg sifetyant

el T 01 A ST 20 MV O il v s
SubStlli.‘Lﬁ{bﬁb gﬁle/ﬁl@ﬁz heaQ&r%d Q%hﬂa{dﬁgs  inlAdk W hpRYE @RerichlNor thermal stability;

folding; alanine scanning of the CDR residues in order to determine which residues might be

’étaﬁve amino acid

important for binding or folding, and therefore might be changed for greater affinity; and the use of
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conmbi nation treatnment produced 138% TGD. Antitunor
activity was highly significant relative to the
W@ 2087t reat nent (PO. 001), but insignificantPCBUSI00V/E3577
to both nonot herapies, hi Goup 5 the MIV(3) was
1,080 mmB, and one PR respons® was recorded. G oup 6
received conbination treatnent with Apomab 7.3 at 3
phagérgisisigy ivear tof -t GDRProlehidty clties Wikt ahpedéd RIREIC &Changes in the
t he maxi mum possi bl e 193% TGD. Antitunor activity was
frameyy oz reiprsnivetecdsn: stpdipd faryierr posside oo immuaegesisity and biological
O. 001), significant relative to anti-G6
ynot her apy, but insignificant relative to Apomab 7.3
mdfahsble gy models (Figuus (1 9Gandt 20 W/ asam A@% satétiodwd many of these
five PR responses were recorded. Conclusions Tunors
§%€sponded strongly to nonotherapy with 3 ng/kg qd x 1
Ag chaih vadaQyP 3). This treatnent produced highly
Si0 ity relative to the vehicle control
grewips Iand t he maxi mum possi bl e 193% TGD. Anong si x

t hat ryived .t o .6 'th n V of 776 mmB, '
£ RS 2060 BB s, ettt g Ui Sut ey These changes (QSE,
V1 1]'J“E|HQV hR13QYandl Ki@@}; 208 thd E&%ew@ﬂ@oﬁtﬁ@@ﬁia%ﬁt ddrfhin, and were added in
response, and threé PR responses. The nedi an tunor

order j bripgsthe ifemestork eloses de thedmmiah Vaflll genseasns b8queRcey Fmwn in Table 1 are

the fid{ %aua%%@h%ﬁc eg vg&h g@é &%ﬁg%e%}%g} égﬁa aﬂgeasgbﬁ\tﬁ 'Deynplate for these

mutaﬁtkl%s o&isien 2edThé Léu @i Tyheharfe @fpbsitlon3] 02 waYhhddd iR packing, and
Thi.s conbi nation treatnent yielded eight 61-da

thus stahilityy By sombingtiogewith 4his shenge, sAsfp wag elmged kar(In 2odyr in order to

T T T T e ——
site. Fhesevheanywhaigrvavitts ()VEregaxpﬁas&a)\mthTﬂhe ofigifitl 1fht tledin to glve versions 20-23

r.od S ficant]y stropger activity than
ravid R herenoiib g m%ihe eﬁlaftateﬂnﬁfl\é?/419.1§§ﬁ<é,. @nk142Y, and the
r f

frame e E VS n‘é.%%{‘%‘a TR dCipTRL A Ol ope” or THI, whil
the heaipeclmaswith ¢hefthree nmegtions M3(4ifL N&3Y pasldsl 081t aaid rikeectfr b éwiork of version 2,
o Aﬁﬁyab 7 not her apy i nclude one transient CR and
is simflarly e {Ut her api es were well tolerated. No body

wei ght 1 oss or other overt toxicity was observed in

the study. In sumary, the Aponmab 7.3/anti-G5
combi nat i on t hablkedy ﬂewmnﬁlk‘@rlaMay survivors

gfg’?‘r :s]pgugiswélﬁl%ﬁwot her afi es I¥fe Apg=I ey 3 3/ apBIOAAEY

combi ngtion did not, howevekgriaifod Jgﬁ“ﬁ@r@ﬁﬁ VEactivity
activitly, which was observed with Apomab

nonot her apy. WHATI S CLAI NEDIGSS) V1T, Anroaeﬂmlmtaﬁs withowody
conpriging at |east one|nmutation in the heavy|l and/.of. 4
light ghain of full-length anti body 16E2 (SEC S@.lg
2011 and | IN63Q.4d0e¥ti vel y),0.ar a fragoeat therept
S

d antibody on antibody fragnent ha

——whereln sal
2lgr eat ef M34%, th%Q ldO2¥RE G4Ran sai d f)éﬁl -l engt |
22:2; : \L/)IU: j);qsgﬁgﬁ“logpoi glnc;) {Olhdaghl;a?dg E? I e:é;}husgfn@i Ibody

2316E2. 2. M341g NoBty, 1@B2Yantidgody of thaym 1 whergpme said
L__antibody binds pqqpntuallv to the sane epitope as

aTmlﬁteF%‘ﬁ@lPHZantlbody 16E2, or a fragnment thereof. 3.

bOﬂgm%cﬂmpdﬂﬁeMahwmhdmgabml conprising a heavy

c Taund gl inhiphtioncdsgdyn havi ng at | east one substitution

d Thinst el inhibaidh kaylabl es 1through 7, and 9-12, or a
fragnent thereof. 4. The anti-DR5 antibody of claim1l
conprising one or nore nutations in the framework of
the full length 16E2 anti body heavy chain (SEQ I D NO
11) variable donmain, or a

activi

chan

a
1




fragment thereof. 5. The anti-DR5 antibody of claim4
wherein the framework nutation is selected fromthe
w@e@apsvonsi sting of BE, VI [|L5, E12V, R13Q BeUS2006/003577
K105Q or a fragnment thereof. 6. The anti-DR5 anti body
of claim5 conprising all of The framework nutations
QBE, VI IL, E12V, R13Q and K105Q or a fragnent
t h@inexothereAwasThosaof bindiRfy Mdtih vitely celf-kitlingi autidity with! thé Blldition of the
one mutation selected froamthe

ere |

M34]g P5iRRdS e 22 emBriod $300, G4 ROmREAY 10 N Leblpl & Settes of additional
S |

B T T -

were Tirpde anlidavpeiin ﬁ?ﬂJRjaﬁgngifeatj}' cliam version 20 a$ e Genapslatpr Thesedheavy chains

5  were gmrﬁ%ecggﬂtg T@gﬁ{ygt rierglp B?qn%l%géﬁﬁﬁlabwerg mqtataﬁéﬂqe resultant binding
relauwﬁ;rﬂofand $he ﬁb@ss@naatta RGhaBveRAAY 2R stiokvd il Bible 2. Changing Gly33 to
nprising a set of nutations selected fromthe group

Ala 8%‘?1 m@mm@n@ of pindingssqyell a0mproyedi poteveyl Thislz@yy chdif Yﬁpntammg the

N N T T AR T

G33A, NB3Y,, vd L1 02 Y3 angNp A% 28-£6QQAY alsh gﬁveTe%ﬁéhce&lﬁé’thtylela%Xred tovl, and
T28A, N53Y, L102Y in the am no acid sequence

10 the h%?f?g%l peRiRping 1284, N33 Qs M%émtem@r@d? The CDRaghanges in THI, TH2,
TH3, q@fiﬂ atdRT H@rgré g&%aﬂed% E\bﬂf: PR es%lffye 'ﬂe%fy z‘%?ﬁg? we% ﬁlgthglt studied after

I'eadt one nufation 1nt chain
co- expﬁE@nglhbmbmﬂyh@EﬁE@ainDoMBmah&)s (seerbedoviy agnent t her eof .
11. The anti-DR5 a gy of, cl aim 10 wherein the
light chainis al cKariantsdp (Q)Rll'ygrrent ther eof
127" The gnti-DR5 ant Do%@r CHTaR; 8%k ere:c
n : [ r gy reo
eﬁmf‘?glg&g alvr:I%l {lagglgDR ‘QTIZ gﬁ g]h Sglcd mit'g Z?' gout
3 bl. CUu II l. IIC yl \/UII\JI \Jtl ﬁ U /IA (79%,8 nkl
54 rprf Q'TIRng SR varta, ya[Rong3op
A33G 834E27z$nd 834Y NP the ani|MDacid sequend®of SEQ
IDIRIC 13,T28A a fragheny thereqfp.g 14. The ant |saQIgEaSV1
"Nl@?bOdy 9299\ aim 12 ygrrprl SI MY Nbmeet of Tt @tTons

S ecteai n-the—of €onst Qli ag—of—(i)—R4S P26E.
§|5K qqz{mj%d (ii) P26F_ Yal KNI the anino|XRd
sé&uence 3308EQ I D N&-113, or aNEagmsnt thef @ . 15.
antT ant T od ctarmridghereirn—said H-ation
igg.nr‘”_’Anr afyiwnenf thereof. 16 Thpk L-_DR5
3fi body 3181 ai m 15 4Berein_saNP nutation i $MNRI ect ed
fdddn t he |)F3@dp consilst.6hg of GHOAD0 GGOK, GBOSNOKEI D,
N38A, No233Mo2L, N9y No3A, Nodpy No3Q N53§1i&ﬁkbA
SESEOR G T e Al
)f49m1t at j mﬂsel ectdd-#rom t he éfléun COI’]SI st N@n@f (| )
G50K, K523134%3E; (i]i)0G50S, KHIBS N52S, N53ENofei )
N52S, N53K3s58nd (1v) }NSZQ, I\I53‘>NDn the am npngsei d
>E gyence S’E EQ 1D 3o de agment—tthe ﬁ]ﬁ 18-

L‘ e AP anttbedy—of <l aim wherein sa

fl ﬁofﬂr&ﬁ@ﬁ%svywl%%oragnent t hereof.19. The

15 afirigepRsompetithsdyman RR 3 binding aserypri si ng at | east one
niluanor o¢ll nbitddorassdy om t he group consisting of, N89A,
Rg@mor kIO QuhiRBion 2s@93A, N95aA, N95aT, N95aQ, HI5bA,
N95bY, VI96A, VO7A in SEQ ID NO 13, or a fragnent

“thereof. 20, The anti-DR5 antibody of claim18
cOfpSsauning GDRI2 apd GRRHB.0A fdhes clusitlaterthencemtteibution of each amino

20 acid of heavy chain CDR2 and CDR3, mutants were constructed with alanine substituting for each

Q




10

group consisting of (i) N89L, R91A, N95aT, HI5bLY;
and(ii) N95aT, HO5bY in the sequence of SEQ I D NO 13,

W@eooa/08392agment t her eof .
claim1l conprising a set of

21. The anti-DR5 anti bpdyusfoo6/003577
i ght chain nutations

selected fromthe group consigfing of (i) R4S, G5OK,

K51 D, HO5bY;
of th%d‘r@sld&lgﬂe BRdcted Mutdign
, or a fragnent "thereof.

substetmﬁorbwdgl pcxformeé iusing Heawyl dhain dfesgivry 1 asriprpleton gTbeSQ deaf chains were

cxpreS s e ioR | () M e e

antibb&ide are lshOwY in Thbled 3 @334,
MBAL, N53Q

and therpfoye, thysaaohanmcgouldltmwed momtyuct%@m
(ix) T28A, N53Q L102Y in the am no acid sequence of
or a fragnment thereof.

L102Y;

chai

(v)

USEQ 1D NO 11,

43En &Y Wih

§ri

L102Y; (vi)

d fromt

PS 10 2PRI N

The "anti -

MB4L, N53Y,

(ii) Qe4S, K5I A, D92S, S93Y: and (iii)
tﬁed]ig@ﬁﬁ&ec@iﬁessgﬂeohﬁlg the alanine

ea(;ﬁlﬁl&‘ eﬁ}él ZH?,tency of the resultant
aLaiaﬁ D1 G0A) etdBdhovNBYoved activity,

L103Y;

ongfsepyubinatign yautaigof the heavy

23. The anti - DR5

ant i body of clai m 22 additionally conprising a set of
framewor k nmut ati ons

t her eof .

listed in Tabl e 5,

24. The aFFtaib qahsA!mneo%wnwg

eligphes *O™"

co
in
in

ehst 3

the sequ
t he sequ

by oof

Vedtd

ence o

The anti

ence of SEQ

d

R T

D NO 13,

=

N530Q

ith KS
gen
24

&

ag 1v

B}ob‘és’a
tiv'ﬁ?}vﬁthout

crosslinkingd

t he
ad
nut
anf
is
of
~an
co

jll%q onal I

G@BHDTISI

DRE nnfl hor*l\/
§5§t | east onh

(o 9]

g%ramawork

none

#MGon, o

r I58Af r agne

WDt her eof . 2

5NDThe anti -

DR

anlody of

R m 25

whar el n sai d

®D on

at—at—Te

SEQ-| nl\rdwlf%é) e of

mnt t
<

g 105

=4\~ 7

5 an

tN \Vi of

~?~E%'

fram

1éﬁ305t i ng

ofi54ponabs

.[IND4. 1, 5.

SIWM) Ll p
[ BD1

7.

11518 1 9.

as55AL. 2, 2|

2i00’8<. dbwn

9.

Lc;56ghd 54.

/Ogl 5 S,

~ %quél to vl

or
cl
th

TCT CUOUT

WATS Ano.

7?0r8

nt
205’ a frag

“'%],] f)'x down

Gi¥He antil

LOFS anti body

bR4claim 28

whk dppvn

is

! 859A)r af

ragnent there

D3.42 30. The

Afidric- DR5

an

+tn t+the

17 LR W@g@n Salrd a

b pody bimd

>>100 x down

es
fr

nt t

DR ey

[57E A

uuau T. \),

ti hndv of

&
aim1

or

E35%i m 29,

S6Zker ei n

s&fd fragnent

9.8 sel ect ed

F 1095 dovn

th

E1§F oup C

oVisaAst i ng

J06.0Hab, Fab',

RDab') 2, an

O~ Bw down

fr
an

nts,
d nul tisp

dies,
ecific ant

pngi e chai n
i bodi es forne

RprT body no
d fromantib

Rpul €5,
pbdy

fr

agnment s.

\Nhenglln
The

i Sg q.n %ev f
ant
acti

3Q65AThe an

tNPDR5 anti bo

d¥Dof cl aim

BND

c?l

| @DR aﬁﬁ

it

P RRS R

SH

31a§ealv%rs%ﬁlbouy 'S a single-charn antibody. 33.
rein said fragnment

anti body or
90 83| aim 1 vvher ein said biol ogical
IHORa55%%r activity. 35. The anti-DR5

anti body or antibody fragnent of claim1l wherein said

bi ol ogi cal

apoptosis in cancer cells.

activity is activation or stinulation of

36. The anti-DR5 anti body

or anti body fragnment of claim 34 wherein cancer is
sel ected fromthe group consisting of carcinom,

| ynphoma, bl ast onm,

sarcoma and | eukeni a.

37. The

anti-DR5 anti body or antibody fragnent of claim 36
wherein said cancer is selected fromthe group

consi sting of squanous cel
cancer,

non-

smal | cel

cancer,

smal | -cel |

l ung




| ung cancer (NSCLC), non-Hodgkin's |ynphoma, bl astoms,
gastroi ntestinal cancer, renal cancer, ovarian cancer,

wo pwensI®ancer, stonach cancer, bl adder cancer,PCT/US2006/003577
hepat oma, breast cancer, col on cancer, col orectal |
cancer, pancreatic cancer endpgretrial carcinons,
salivary gl and carci noma, kidney cancer, |iver cancer,

prostate cancer, Vupysik4Ca8GkRine mliduds th CHIRIES .
hep&tisonCal (iR, and hea inBCCK BRAACEY- SPBiokS&y
anti-DR5 antibody or antibady.lrdgmen (iE 1y it “hﬁizzit without

. . . ti
a)
CoLox et ol aananr . or phnernr o ennegomiing B Rring!
an ;:{08 R5 anmuzfﬁ or—ant 'Jsc'"‘:ng agae ?ioof —clatm38
whetd n sai m*\ﬁn{:er js—an fﬁoca?ci 'N??%?. 40— FREC
aniﬂm_mﬁ%d-y_o&—anti bg QDf ragne FDof clai NByg

mmmmn cPERt | c,
or MY ast af iYO8Adenocarcinone424 1 ThYOMSRS ant Wy or
an i@&)dy f 1 S988nt_of claimlP-®erein @43 d pot enty Xjup
det &9 ned | RAOMD in vitro f@Adr killlhi&%ssay | 2Pxumhe
antt1OR5 anOlpdy or ant i bod84f r agmeiniNonst c| ai ppone
whitl is a|dhidfedic, humani|2Mad, or hjuNemre ant i bpugne 43,
Theldnti - DRE160A body or antlidBddy frajement of Cheem
Iwnith nedi & &slAant i bodydepé¥fdent cel Nerear none
cyt 620oxi ci { P10IOCC) . 44. Thd.&8nti - DR5~lant i body| wdne
~ cl AiTemplardhiVadesiowpr i ses Aponab 7.3, or Apomab 8.3, or
a PregpecohiRif® huftar DREBSiihd addlp antibody of claim
1 ”!Tuﬁlogb&Ffthoi{'&{ﬂgasp{ a frzagmsnt lt.herkegf.ﬁﬁ. The
ant ip- _ aim2 cross-linked with an
: antﬁ@?n%éﬁp%%%%e@ipon, or a fragment thereof. 47.
The anti-DR5 anti body or antibody fragnment of claim1l
SeriekBsed to an epitope tag sequence.48. A chineric
nol ecul e conprising the antibody of claim44 fused to
a Mhetcerd paigo oEheavy gorincisingstbe spapre €DRa 9s varpiens BHAeFi2, TH3 and TH4
were %ﬂsgfﬁytk(? irp&lhl%h %%ﬁ"ﬁe&&ﬁ&%ﬁhé %6dLFf“t\¢{2? l@%ogr‘?d ﬁ%fpgfere reverted to
aci d sequence conpri ses an | nmunbdgl dbul 7’ n-séquence.
10 the afbfho éEitEl ﬁ)gmiﬁﬁf Verstonl gdel @6phit) EiZnKhHQ MdaleKB(i)gJ F$hésd heavy chains are
i mmunogl obul i n_ sequence is_an anti-human 1gG Fc
refefr?‘%@%ﬂ%%?ﬂ@?@7MH§J@F%?§’I% -d encodi ng the heavy
or light chain of an anti-DR5 anti body of claim1. 52.
I sol ated nucleic acid encoding the heavy or |ight

Cc ppr+stng—thegueletre—actd—of—clatm5t or—elai-m-52- -

ngﬁé% ?‘ cel | g)'q@’ 14 g{g'*"’h‘ﬁ‘cl weation iy | Frame |°§lf sidues

1| Sembinabion oo A-reth 20r od B 3.0 0 L, 13,105

a'\li_ Ody Comrl ¥34L cul ti S}Q tha lrvv 2 va| | s s

50 82der condi d NSHE wh i slbeds V.85 Q
'{I‘Hﬁ'nnci tion ¢ Ai sina '53Qnti - DR 102 hod /EaniLa\LaQalQ'n

néBeonmposi ti on M¥Lel ai m{33@her ei n14829 carpQerV.ER K

A P g Y

1. TH8 o 29 ___of GﬁgAr agmamN5t3Xpr eof LAY 5 carki &V.Q5 R
T

P

ndHfmceut i cal [[M3MEcept aphNS3Y L102Y Q_VER K
TH7 G33A N53Q L102Y Q, VER, K
THS G33A N53Y L102Y Q, VER, K
TH9 T28A N53Q L102Y E, LV,Q, Q

15  Light chain variants

Alanine-scanning of the light chain CDRs
To better understand the contribution to binding and biological activity of the CDR residues

of the light chain, each amino acid was changed to alanine using site-directed mutagenesis. Each of



10

carrier. 58. The conposition of claim57 further
conprising an additional anti-cancer agent. 59. The
we wposiori on of claim 58 wherein said additi onBtT/US2006/003577
anti-cancer agent is an antibody.60. The conposition
of claimb59 wherein said anti®ody is selected fromthe
group consisting of an additional anti-DR5 anti body,
the 1ight olvam v@riimtSJWaH&b)nbhmddwﬂ]m hamityi eNdClv1 efbt itaedsnt dipression of IgG as

B e T T
in coﬁ@d@%ﬁﬁ}p&h&f anfib8diB, ©DR MGhRiaf té%’lagrl grﬂg&%]? E«%g?y %h{r}lgen binding.

agent is ‘sel ected fromthe group c
This (lglntu qheineis anlpmbde nham,aamdrthe modelishipivatin Figure 20 snggestd that CDR1 could

aclit The 0Si ti f_claimb58 where
form Rl R Sl AR e o aonp GAEER i dhe exception of
G504 mmpmlwmcmmdﬁghs@caudﬁn Jém&%rlselgf someOit Subktifufible, KdpediRly R91A and
1). 64. A method of inducing apoptosis conprising

K51Ae¥€%§Y%’d’%ﬂgnmdlaﬂaféldﬁEer cells to an anti-DR5

anti body of claiml1, claim28, or claim?29, or a

fragnent thereof. 65. The nmethod of claim64 wherein

sai d anti bodyrabge 6. ThghtRhhin, alinife §¢ ARG © mutaiEN
Wisatly| L&Gtiod NeMuBiiord PBidduaP M 64 [WiEhely" SdBloassay”
ggal | anCoRNaer| I S are;8xposed 10 oan agent which
agf 1 vat eschRY,1 6/G29A NET NP 5§ 0r the UhRgRt ITEnt TND
C@NCer ClOAPRILY! NDZENT N STERENY L0 a r(gfglgnal T L ECt
o effec d;]’y;g‘Lqrm%Aof an QIQBI DR5 dllzgguuy of ‘Shgl’gp'”

1——28—ve, of—gFaghrept—thereof- The net
i m a7 9&2%?‘& @;@ manpatPan subj JSD is a hu

# i ent .| @R Lthe B%hod of 381 ai m 68 wAB ei n sai| &D
c#hcer i|CBRIL&ct|e880Ar om t he3gr oup consjssti ng off N/A

STUAMOUS EBR L1 CANEAR, SR Lrocer T rumysgamceT, T p

np=—straht—cett—ung £ afteef | NSCLE—hon—Hedgki-s
oo, OO R oot L4 eat 1 mal | Rbcer oo
cBncer, |V TLan [BAber, 1| k8 cancer|38Bonach ¢&kgsr,
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tai m 7 | LRRE? eil A884i d adehbear ci nongNes col or pped |
Pancr eat iGDR b3 Da@st ati d (@enocarci h@ph. 73. [The

mat hod ¢lcraty3 onggq);\ crai ms5 67-72, aa@bgg onal e
nghlpl St FbRALIf (Fﬂéh St Ldﬂll or—a— her—ant N_puu
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ddht ai neCORE coRIHAI ti one-Hont ai ned W% hi n saj hight
daddit ai neCDRabkr e8MA he cdrididsi tion ip&ldides an| Slight

a5 T - DR DR 1900598k CI a[jgk, 28, OF| 49, O @ [KAgIent
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7'1” her CC%I# s @5 hstri :-Jltg ons far “f:[7 ng the i - DRS

; gt
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daduf acl GDRIgF cV&6Mm 75 WHedei n sai d Nbst ruct i loNB
déhcer n| CAR 13 eaVaeAt of [dadscer . SEQUBNCE LI STIIN®
# Template: Version 1

® Origen® competitive human DRS binding assay

° Tumor cell inhibition assay

4 Tumor cell inhibition assay




<110> CGENENTECH, | NC. ADAMS, CAMELLIA W. <120> DR5

ANTI BODI ES AND USES THERECF <130> 39766-0164 PCT <140>
wadoBasIABSI GNED <141> Herewith <150> US 60/ 649PGH0S2006/003577

<151> 2005-02-02 <160> 29 <170> Fast SEQ for W ndows

Version 4.0 <210> 1 <211> 2817%212> PRT <213> Hono

sapi ens <400> 1 Met Ala Met Met Gu Val G n Gy Ay

Pro Ser Leu Ay An Thr Cys 1 5 10 15 Val Leu H e Val

H e Phe Thr Val Leu Leu G n Ser Leu Cys Val Ala 20 25
Genefgmigy|residiie 44psval Tyr Phe Thr Asn G u Leu Lys G n Met

d
8-S O b e S ol B, con
residéssrwitislp iGithe @lodelSappeddet tdde Metthér idCp$ thr o, rardathud might play a
s suppnd e rabiBinieeeg 65 e S nting, S ympoagpr residucs n
corre@oﬂdﬁ’g Uloée)(i%nﬁﬂ‘otﬁh”clﬁ@i‘y ’E&lﬁecﬁﬁaﬁnﬂaﬁ%eﬁg Qar%@lés HTQeéceMutants were also

Pro A n Arg

Arg Arg
expreFsed 7@11}4; 1'15h®2§?) 011251 de l;ewgtscary smrgn&chBanbﬂﬁ 7LetI:n CDR L2, the
Asn GQu 130,13

com Ser éGE@]g @Q) f<ng8$ ﬁga&t mrﬁ?rﬁvc@l@t a.bo té@?n é)iloactmty, and the

combﬁa‘ﬁoﬂ 4Bich¥mbdigeskhd fdr snubRiondBSOI S5 I8N AN H, 1's'|'a&o improved over
Leu Arg Asn Gy Gu Leu Val He 165 170 175 Hs G u

10 vl. Qther mpie qpeeryitiveliangss én thersageregipm iyalvilig oniyheneAesjdue substitution,
were Egtecol%laa(?ed:.l' 85 190

Table 7. Light chain variants based on related gene family sequences.

Version” | Location | Mutation ' Binding" Bioassay® | Bioassay"
25 CDR L1 Q248S, D26E, Y31K, S34Y 11.7 ND ND
24 D26E, Y31K >100 ND ND
51 S34Y >100 ND ND
44 Q248 0.96 1.23 slight
45 Y31K >1000 ND ND
106 Y32H 5.1 1.71 none
126 CDR L2 G50K, K51D, N52S, N53E 0.33 0.071 1
27 G50S, K51D, N52S 092 0.29 slight -
91 G50K, K528, N53E 14.71 ND ND
92 ' G50K, K51D 0.09 0.43 wkx
28 N52L 6.88 ND ND
125 G508, K51D, N52S, N53E 1.99 1.0 ND
32 N52Q 5.28 ND ND
33 . N53Q 4.48 ND ND
61 N528S, N53E >100 ND ND
62 N528 1.1 1.1 none
63 N52Q, N53S >10 ND ND
60 CDR L3 N8IL, R91A, N95aT,HO5bY >100 ND ND
52 NO5aT , H95bY 2.3 ND ND
30 N95aQ 1.65 7.3 slight
31 N89Q >1000 ND ND
29 HO5bY 1.68 2.14 slight
66 H95bR 0.7 0.97 1.0
67 N95akK. 1.0 0.44 1.0

? Template: Version 1
® Origen® competitive human DR5 binding assay
15 ° Tumor cell inhibition assay

4 Tumor cell inhibition assay
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Gn Gu Au He Lys Qu Asn Thr Lys Asn Asp Lys G n

Met Val A n 195 200 205 Tyr H e Tyr Lys Tyr Thr Ser
wWa900608397Asp Pro H e Leu Leu Met Lys 210 215 22@r/8&2006/003577

Ala Arg Asn Ser Cys Trp Ser Lys Asp Ala Qu Tyr Gy

Leu Tyr 225 230 235 240 Ser Hyg Tyr G n Ay Gy He

Phe Qu Leu Lys Qu Asn Asp Arg H e 245 250 255 Phe

AffiNalsefsetion/nith Hatibbdnpkige IHrsribeu H e ASp Met Asp His
ﬁ.w P PhelPhe a Phe Leu Val

270 Ser
GI fzeﬂgh Qggkﬁz@%gs 5103, 1and Igy phamdzsplmﬁbratzqsgwenamnstructed separately
2 2 7 <22
o SHRLAYy, 85 B8 1SR P o i 20
mdlcgtgé a@g@amdm of §rdCDRs wb@dﬂ&ggel‘be @prd hﬁ(ﬂth%ge?remdues were chosen for

rande} 3.22{1‘5 axgaci%g%]@ég %Wg@ g%%%gla\?vgfe cloned into

the phelRalHoRcBE B L4RL Q:tferé&gdg{ vgﬁ bolag, ftmcgkgg%o 415-428 (2002), and

ctttaccaac gagctgaagc agat gcagga caagtactc

furth%raie?a@'tbg@@astdhg@t gt (ﬂmr @nma&a@almogangm)a@nﬁt (2802)g dGateL mutagenesis

was lgsggtug %ggsg%c 8? glg:a %( ggeaggd) t‘g%{ {ari%%stgg‘med mto E.coli strain

CI23@dacsiglé giardg@ PAVA PhdpatibA GAYblSorRBRBARALSABRARRANA Sdons at each
420 tctcccctag tgagagaaag aggt ccncag agagt agcag _ .
site. chpgenc Wr Fardomyaiisbcwes wed tggzeagatythe ldlraltyatmgﬂaies Oligos using the

T L e T T T —

of G gudh€) tvwgwﬁ GBediat ggisgaachd Hoted CCBRIJaR@PANGE] using stop template

tctattccca aacatacttt 660 cgatttcagg
oligo ?ﬁg?ﬁg g@ﬁf @i%ﬁ a%%é@%@l%ﬁ%aﬁv@ stop émdatatod;go CA947 and
library $0gb TRARL ACAREAAPLL b R EEA! 88049 and 1ib
lrar}'Zlaagtgct ag aaat agttgtﬁ’%‘?g t ggt %g é\l%gca% % 9 and library oligo
950g ey enytcabstiuctian stsammasiaghin Jyalats. atttgagctt 840 |
aaggaaaatg acagaatttt tgtttctgta acaaatgagc acttgataga
cat ggaccat 900 gaagccagtt ttttcggggc ctttttagtt

ggct aactga cctggaaaga aaaaggpptg 960 acctcaaagt
gactattcag ttttcaggat gatacactat gaagatgttt caaaaaatct

Oligo mnpbeya c aBesiem apcaaaberpescaa 1042 <210> 3 Sequence

CA945 CDRL1 Stop | CATGCC AAG GAG ACT AAC TCA GAT
, Template AAT ATT AAG CTA GCT GGT ACC AGC
| (SEQ D NO: 21)

CA946 CDRL] randomization CAT GCC AAG GAG ACN NSC TCA GAN
NST ATN NSG CTA GCT GGT ACC AGC
(SEQ ID NO: 22)

CA947 CDRL2 Stop template GTC ATC TAT GGT AAA TAA TAA CGG
CCG TCT GGC ATC CCA GAC CG (SEQID |
NO: 23) '

CA948 CDRL2 randomization CTIT GTC ATC TAT GGT AAA NNS NNS

NNS CCG TCT GGC ATC CCA GAC CG
(SEQ ID NO: 24)

CA949 CDRL3 Stop template GCT GAC TAT TAC TGT AAC TCC CGG
TAA TAA TAA GGC TAA CAT GTG GTA
TTC GGC GGA GG (SEQ ID NO: 25)

CA950 CDRL3 randomization GCT GAC TAT TAC TGT AAC TCC CGG
NNS NNS NNS GGC NNS CAT GTG GTA
TTC GGC GGA GG (SEQ ID NO: 26) V
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<211> 468 <212> PRT <213> Honp sapi ens <400> 3 Met Al a
Pro Pro Pro Ala Arg Val H's Leu Gy Ala Phe Leu Al a
wO/200688P71L0 15 Thr Pro Asn Pro Gy Ser Al a A aPGEUSIBIY003577
Thr Qu Ala Ala Ala Ala 20 25 30 Thr Pro Ser Lys Val
" Trp Gy Ser Ser Ala Gy Arg |72 Gu Pro Arg 35 40 45
Gy Gy Ay Arg Gy Ala Leu Pro Thr Ser Met Gy Gn

Hi 'ﬂ’leq)ﬂédl&b't{@ o in86m Gutdenedb @eaéﬁ@lsNV@feM@tréﬂ)c&a@ BintADQLI-Blue E. coli
Pro Gy Prog Arg Pro AIaArgl657 75 80 Au
0

cells g‘gfatqge@e) mng ag@@}ﬁgd gy weowing $4-1Q Houms it 18187 hﬁ]@el\,ﬁ}age Library size

was %"g}n %% e a \@ﬂu 1& 35.\1&/ ? %gl‘lig% Tﬁf{leugf’_l}éﬁét@r&@sgﬁto carbenicillin

plateSend WaefrGinyl . 9riano9@bazstm9uq31e§3 u Hs Ser Pro Leu 115

Gy Qu Le Pro Pro. Gy Ser Hs Ar
ezﬁi ﬁ%%garmsave@ 98%6@ 993 rqusls fmgplean yede Hiptny %d PBis-Tg (Genentech).
I a 0
Appr%ﬂgla% Y h%eyw b bﬂaéedﬁgfgl é.% ooéef;ll %éfﬂm%% ;bfg/glo%% dry milk, 0.2%
TweeBan PM)(p@hge lgbek) @nia fo%m@'ﬁﬂwtl?ﬁ)r Ar}g atRT. PIRA-Ly and KID4-IG were each

addec{@&hg}{?c%&u%atﬁ@c?éﬁol%% dggl%agetfonli%)gcig; Emb%?g (];@gtinylated antigen
was théadded @Y $0PaM I ahe BBt 20 dTdHd tthdin s R118wel o Blobeed for 2 h. In
Met Val Lys Val Lys Asp Cys Thr Pro Trp 210 215 220Ser

S“bseﬂmlt rpvadepipanying) kgl eoncgriraipn wee lowergd t0df, Timd Hagnomolar.
b & S 5 ol Eenfolof oD fvidln onifd midfetsicad[Dynl) were first

washddethirdd tEndéatitiOftagbocky sndHhen aoykeaemﬂﬁuﬂe Y 5f phage Bllock for 1 h at RT.
Asp Pro 260 265 270 Lys Cys Met Asp Arg Val Cys Phe
Beadsrypregpgcqngigtediuging @ magsgt mdgad@cytozﬁ;lg agtgpngg@ge solution for 15 min. The

magnet was then used to pull the bead-antigen-phage complexes out of solution. These particles
were then washed 3 times with phage block, 3 times with PBS-Tween (0.02% Tween) and once
with PBS. Phage were eluted from the beads with 100 microliters of 0.1 M HCI for 10 min, and
neufralized with NaOH. Eluted phage were used to infect XL1Blue E.coli, and propagated as above
for subsequent rounds. Stringency of washing was increased at each round.

‘ Clones from each library were sequenced. For the L1 libraries, only wild type sequences
were obtained, supporting the idea that this CDR is important for antigen binding or antibody
conformation, and few mutations in the potential helix can be tolerated. For the libraries in 1.2, no
consensus sequences were found, suggesting that multiple CDRL2 sequences are acceptable for
binding to DR5. For the L3 libraries, several sequences appeared multiple times, and these
sequences were grafted onto the full -length light chain vector using oligo-directed mutagenesis.
Expression of IgGs was again in 293 cells, using heavy chain Version 1 for co-transfection. Table 9
describes the L3 sequences which were expressed as full length antibodies, and the results of
binding and bioassays. Two of the sequences tested, incorporated into versions 69 and 70, gave

antibodies with improved binding and bioactivity compared to Version 1.
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Pro Ay Ala Gu Asp Asn Ala His Asn Gu H e Leu Ser

Asn Al a Asp 290 295 300 Ser Leu Ser Thr Phe Val Ser
Wa2we/397G n Met Qu Ser G n GQu Pro 305 310 3RGI/88106/003577

Ala Asp Leu Thr Ay Val Thr Val G n Ser Pro Ay Gu

Ala Gn Cys 325 330 335 Leu L& Gy Pro Ala GQu Ala

GQu Ay Ser Gn Arg Arg Arg Leu Leu 340 345 350 Val

PrBablk 8. PrunteiftlsyquitinaesA fight chaith CDR3Y dé’ﬁVe(Lﬁ'Uni\{ﬂiagb #ibrary

Pha DL 260 265 _AsDh I\lc Phe Al Asn-H e Val _Pro

nCersitn LR L3 Acqnauch o Binding7( Mpessago Al Biaasay
eu Asp

et <

FJ

L Leu Thr Lys Asn G [uratiogtoasy aghivityavithh gcehiyidy

Gly 385 3P0 395 400 Thr Al aVI'.’a‘ly Pr d agbsslibkinghl avitheomt

Tl M

T A

L 4
H

yr Ala Mgt Leu Met Lys Trjp Val 405 410 415 Asmr(i.sylinkingd
h68 Gy A NSRDSSHSHWEr H lel.bi s Thr| 0.¢18 Leu Asp. N a

eu--420 4R5 430 Gu @y Arg His Ala lys
@ Lys %TS&(SXS@)H{YrQu Lel0-435 440Q UGB val A:ﬁ*‘sfér

i Cys B ~ermkeu G s G Phe—Set;

R R AR S L A AN S
<ZIetmplldAvericirl Hono sapi en <400> 4 ttcgggcacg

AYOHE AT mRHEIE SRR DRGAILAA %Q&a&acat ctagg tgcgttcctg

wT&ﬁ&%e@l%ﬁ&tﬁﬁ%E cgg gagcgcagcg agtgggacag

“ﬂ‘tf‘(’%ca% c 120 agcaaagtgt ggggctcttc

~cgcggggagg gaaccdc gaggcggggg ccgaggagcg 180
ctccctacct ccatgggaca gcacggaccc agtgcccggg cccgggcagg
cgcgeccca 240 ggacccaggc cggcgcggga agcecagccct

Co’”’g BYlrckigdghtidacaagac cttcaagttt 300 gtcgtcgtcg
ggsg;t §&tE6d Q&@gg rrﬁl%lgnsc e efi edC {nggfcﬁc&a{hecl?ﬁﬁcc W33EDRs which

360 gatcaatcaa ttggcacaca gcaatgggaa catagccc
ind1V1dlgpgb'eeglh§;tded @h@ﬁl[g:axdctaméﬁ&llggmhg e akra. Thise agaatigs were then combined

t ac caca a t gt ttac 480 )
to makeg Sy BT BER: coind B TprelFpgR t g of BEda e o Tbeegsterydosignated TLL
TL2, ﬁi@mtfaﬁ%{afe%@ﬁg 2R20aQ AL a&kLhi 9&?% AR CPRR, TL1 contains the L1

aacac a%c at gtcagt gcaa accaggaact
mutation identified in version 44 combined with the L2 mutation identified in version 26 and the 13

M

mutation in version 29. Likewise, TL2 contains the 1.1 mutation from version 44 with the 1.2
mutation from v65 and the L3 mutation from v69, while TL3 combines L1 from v44 with 1.2 from
v65 and L3 from v74.

Table 10. Mutations in light chain combinations

Light chain Mutation, CDR L1 | Mutations, CDR L2 | Mutations, CDR L3
‘combination
TL1 Q248 G50K, K51D, H95bY
N528, N53E
TL2 Q24S K51A D928, S93Y
TL3 Q248 K51A RO1A




ttccggaatg acaattctgc tgagatgtgc cggaagtgca gcacagggtg
ccccagaggg 660 at ggtcaagg tcaaggattg tacgccctgg
W@iogas®rcg agt gt gtcca caaagaatca 720 ggcaat ggee€T/US2006/003577
ataatatatg ggtgattttg gttgtgactt tggttgttcc gttgetgttg
780 gtggctgtge tgattgtctg ttgitgcatc ggctcaggtt
gt ggagggga ccccaagtgc 840 atggacaggg tgtgtttctg
gcgettgggt ctcct aqgpse G9 AGosddatorhandgasaat 900
.gctcacaacqg agattctgag caacgcagac tcgctgtcca cttteogtoto
t gagfhighteh80 - at gdddagce aggdddegge agat|tHlgaca
ggtgtcactg tacagtdeccc aggggagdca 1020 cagtgtctge
t gggatlegychagaaget gaa gggt ct cdga ggaggagget getggttec
1080 G84aat ggt g cfdwowecht t gag ; ffat;e”engmabﬁj
ttgac@HQt t t gcaaagatpomdi20 gt gcipemabg.2act|doghad-3
ccag¢tTHAat g aggcag¢tipgmalei cacdawommbBdagdtipor2b8.3
gat gt ggica gagct ggtamomalge.dggcgospogaldat gd ciporgb 43gcaal
gct gafrgaaa 1260 t gggobmams.da aadcAmpgabgd.2gaddymorbg.3
at ccaggecC t gct ggatapemeh 6.99agqgipohidaB@.2at goemagab a.3
gacal gg@aa agagaagapomeir@gacct|cApongt/ggadtAponghddagt t
1380 [gggtacttag aagabagses aggcAmings .29t gtAariiag§.3
agt gagggac tCcrtitl agfemifdPagadoiidne® ot2ct t{anggingb 9.3
taggagttaa tacatattag gttitttttt tttttaacat 1500

gt atacaaag taaattctta gccacgtgta ttggctcctg cctgtaatcc
FurtheraApandlt amgibb8iee agghgyotigdeblgdéggt ggat ccact t gagg

tccgaagttc caagaccagc cctgaaccaa 1620 catcgtggaa

atgcccgtct tttacaaaaa aataccaaaa attcaactgg aatgtgcatg

1680 gtgtgtgcca tcatttcctcrggetiaact ac gggaggtctg
aggccaggag aatccacttg 1740 aaccccacga--aggacagtgt

<)

ApomdathFJan@work gorineac( Bindivg ¢ cag| Betengydatatividhigassay activity
versiGRgagrehbggquenat 4t ct caDRBrelative a| tteApamab (73, g avidly seasslinking
t t gqGesRibhs 6860 12200 te Apamiabc c apijdacrastitiggt t

a Q3! gR@163 ggcctccg7iygtgtttcct| 1920 tatcatggtg

7.3+ O CARs hgGR jgor T T aal | jlgaal ggat t | gaggaacacc tjaggacactg

33*49851@?{#@@ att atttrhogoa cartal pkal_gggcat Jidne
1-8 3 %{gcﬁm"\ﬁ tecagagy "Oﬁjﬁ(} gatt 955.67‘59 cgatcTy gﬂ [e
> gact et taattt-ggggaggeac s

243 ¢gt ddndEHG Qct ggggagd 94%at agaag| hanacasaaa

253 aa 21BAVQIK> 5 <21130401 <212> PRT <213> HonoSape¥hs

26.3 <2207 SAALQVARI ANT 352> 410 <2PB> Xaa = Ley ~@x 8ewn

273 A08% oEfEk Gu G Angedy OGN 5 Ara Pro Aligndl a

Ser \/ Ara_lyve E 10 165 A

N _Lh o Vo ER) D W | D
A r T\I Yy LY LJ 7\ d L) \J’y 1 ~
283 Arg |QGER K Arg Giy P48Arg Pro 094 el 20 2 %{ﬂb:‘g‘f

Dy

-

203 Val |@aBYK Thr Leu VAIS2Leu Val VAR Ala Al a Mar’ 1y

30.3 Leu |lgwvQ K 0.78 0.66 ~3 X up
36.3 Q VVR K 0.66 [ ~ND ND
37.3 Q VEN K 0.84 ND ND

38.3 QLVRK 0.47 ND ND
18.2 ELVQ K 0.11 0.16 None
24.2 E VER Q 0.14 0.18 none
252 Q LVQ K 0.10 0.13 ~32 % up
26.2 Q VER Q 0.14 0.22 ~10 x up
27.2 E VER K 0.10 0.15 none

*same framework as Version 1
*#*game framework as human consensus VH-III
Apomab expression

After deriving the triple heavy chains, and the triple light chains, 2 9 x 3 grid of combination
antibodies was created by co-transfecting each of the three light chains with each of the nine heavy
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30

35 40 45 Val Ser Ala Gu Ser Ala Leu lie Thr Gn Gn

Asp Leu Ala Pro G n 50 55 60 G n Arg Ala Ala Pro @ n
WaRw6k0§37Arg Ser Ser Pro Ser Qu Gy Leu 65 70PGZBUSM06/003577

Cys Pro Pro Gy Hs Hs lie Ser Qu Asp Gy Arg Asp

Cys lie Ser 85 90 95 Cys Lysghyr Gy G n Asp Tyr Ser

Thr His Trp Asn Asp Leu Leu Phe 100 105 110 Cys Leu

chaind\irg2 9y &e1i¥ land pugfyResthdsuier afdinod@s s dadcriGbdl abou. 38 Witro studies with
Pro 115 120 125 Cys Thr Thr Thr Arg Asn Thr Val

S
these pppreaps ingigates Hhagysgversly vepgians) yigre] gute) aerenty it @ebbl%sgays Therefore,

materf B Byl i ol B h Y il e (RS

Qeq;ombRemv“érpaﬁwmahbm 165 170 175 Gu q/s Val

1l ek gt e angain (e (P@ngRgioy onbe diapeted Cell Culr

Fluid @16 CEY & degiibb@bs fofiwd:" P 195 200 205 Lys Lys Val Leu
- ro Tyr Leu Lys Gy He Cys Ser Ay Ay Gy Ay 210

2 1‘5’0@2@’7 olgiy PLGrd@atogxnpiy\/elarnestedACell @d‘wrSEhndJHC@F)@roduced from

i el O IR 0 B30 ATt v

B5Prod Pﬁemﬁ BlusAr(MNMBEpofd, W.Y/Al) tatis Sduilitated Hil 28V NaCl/25 mM
ontot ' &5 x Asn 26 0265 278 l\/btsfaeu Ser Prlo ¢

Pro Thr Val Ay
Tris/Sard BERA, G 7.5y Erciniog-Hedinapigtcbregusfiowe Gironsh andtermsivd by washing

o G Sl LB BT Y i,
bufferGnd a@lyizd Whsh v@ﬁlpecﬁs&]ﬁbr&ﬁtﬁl bAIfRr, éﬁﬁmiab lmM&idﬁQEmﬁ:ﬁ%fﬁt&é Protem A

320Pro Phe Asp ro Leu Met Arg
columpneigingay step-htipnmof Qéd\%@@ﬂ%ﬂd@q}w@u@y@s vamsaueﬁ bwszSO 'The

A 8oly H's Arg Asp Thr 340 345 350 Leu
porrébr%nt%drdy Q( ]lglle Lys Trp Val Asn Lys Thr Gy Arg

Aé'ﬁ qubarose Fast Flow Chromatography - The pool of Apomab antibody from Prosep
Protein A is adjusted pH to 5.5 with 1.5 M Trisbase and then loaded onto a column of SP-Sepharose
Fast Flow (Amersham Pharmacia, Sweden) that is equilibrated with 25 mM MOPS pH 7.1. After
sample is loaded, the column is washed with equilibration buffer to baseline @ A280. The Apomab
antibody is eluted out of the column by using a linear, 12 column-volume gradient of 0 to 0.2 M
Sodium chloride in the equilibration buffer, pH 8. Column eluent is monitored by A280. Fractions
are collected and those which contain properly-folded Apomab antibody, as determined by SEC-
HPLC analysis, are pooled.

QO-Sephrose Fast Flow Chromatography - The pool of SP-Sepharose fractions is then loaded
onto a column of Q-Sepharose FF (Amersham pharmacia, Sweden) that is equilibrated in 50 mM
Sodium chloride/25 mM Tris buffer, pH 8. The column is washed with equilibration buffer, and the
Apomab antibody is collected in the column effluent.

UF/DF Formulation - The pool of Q-Sepharose is concentrated by Ultrafiltration on a
membrane having a molecular weight cut off about 10,000 daltons. The concentrated Q Sepharose
FF pool is then diafiltrated with 10 volumes of 10 mM Histidine/8 % Sucrose, pH 6. The diafilirated
Q Sepharose pool is conditioned with 10 % Polysorbate 20 to achieve a final concentration of 0.02
% Polysorbate 20. The formulated bulk is filtered through a sterile 0.22 pm filter and stored at 2-8
°C or.—70 °C. The final purity of Apomab antibodies is determined by SDS-PAGE, SEC-HPLC and

Amino Acid sequence analysts.
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machjipes.
v 456598800

355 360 365 Ser Val
Thr

390 395 400 Tyr

H s Thr

Leu Leu Asp Ala Leu Qu
Leu Ay Gu Arg Leu 370 375 380 Ala Lys G n Lys
WO t@6/BI97Asp H' s Leu Leu Ser Ser Gy Lys Phe MtT/B8H06/003577
Leu Gu Gy Asn Ala Asp Ser Ala Xaa

Ser 405 410 <210> 6 <211> 17983 <212> DNA <213> Hono
sapi ens <400> 6 cccacgcgtc cgcataaatc agcacgcggc

BRGEL i€ GRepRiRdL bnIAWITTHAC 3R ABI3F30 asgsliedaBiosystems sequencing
cgat ghccga tctactttaa gggctgaaac ccacgggcct gag gact at

g Seftvigneing eleemalogeny A YHATad
. CdhG9q999c 180 ccggaaaagg cacggcccag
a ggcgcgggga gccaggcctg ggctccgggt 240

CEREL LT RS

CCLestingda @ired a@ivilgtof A pongihsgccgc ggtcctgectg ttggtctcag

chgﬁgt ctgc 300 tctgatqacc C

1%%%@%£aa%@@%@

acc t agct CCCC

weg tste
descrﬁj%SQE@Jet Q‘he%ﬁ&ﬁt@%fe%o@ﬁ%?‘?%l@@ tcagaagacg gtagagattg

420 catctcctgc aaat at ggac. aggact at ag cact cact gg

" aatgacctcc ttttctgctt 480 gcgctgcacc aggt gt gatt
caggt gaagt ggag g c&ct
cacagt gt gt cagtgt‘a’i 343a

W‘ngégﬁg@g Sg?t ctcctg

Apon@8al GbUGE@el Jaagt
versiédt ¢ apaein€a@ighgat t gt
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720
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DAGEHIEH: potency,
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1.i100dagaaag;fegrrceit

a 780 cctgagaggc atc
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1.91 99t ggt ggsgfpccct gg

g cOrgrggagg gaagelc

Cca 64U None

1 #CYACC YUY P Uagyaga at gt cCtTgg tyagat cut g agt a5t uc
5. ggctracctra; P§P gyt tyctyay cagyagdat gy aagl tTagya None
‘Acedacanan AnaAa~a~NAtH A fr-ggr\gf nff OR('\ nfhﬂr-r\r-nnn
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cgagat 25¥ct ct gt ¢

c acaccct gét 1260 gg

At gcct t glone

47agacgct ggzgrgagagad

t tgccaagcag aagattg

Agg accawht gtt

43320 gageT g ga aagt

tcargtarcyagaagy ta

tgcagaiyone

Fa'k M a RaVWa'l

nnnnn
L aaut ut

:‘\J\JVVL U
ccct ﬂﬁz¢ acctt

o oON ot t ct ot ¢+
u L JIJOUU Al

\Jtt\Ju uu
I ttct ggaa agcccaa

alal
aygt gy

tg 14 xup

ccagt c 288t aggaas

\g tgccacaal® gt cacat

pac cggttadenga

6.agaaact ct c3114000 ccat

ccaaca tcaaccagtg ga

[ ggaacat2 x up

taactt hcactgcy

C ttggcaltgt 150U 11

tat adagly down

on i'fr\r\ﬂfi'fﬂ

aantr ot ot ANt AN A
ga C U" you. C uuuuux
1;673 31730

..t ot oot ot ot v
a "ot atl HHGGEZ grovoygyya

o l.l.\/ C Yt

up

4.30

16

~2 x down

28.60

9

very slight

8.30

11

~8 x down

21.90

36

None

29.90

48

None

10.00

ND

None

eneCodes, Ann Arbor,

a for in vitro activity as




10

15

20

25

30

gcgtactttg agatttggtt tgggatgtca ttgttttcac agcacttttt
tatcctaatg 1680 taaatgcttt atttatttat ttgggctaca
WO e@haseyat c cat ct acaaa aaaaaaaaaa 1740 aaaaaaaemyUs2006/003577

ggcggccgeg actctagagt cgacctgcag aagcttggcc gccat ggcc
1799 <210> 7 <211> 440 <212> @RT <213> Hono sapi ens

<400> 7 Met Ju G@n Arg Ay Gn Asn Ala Pro Ala Al a

Ser Ay Ala Arg Lys 1 5 IxAMPre2Hs Gy Pro Gy Pro
ArgEGIlu Al a Arg GI Ala /SF Pro Gly Prolzo 25 30 Arg

| 3N ] nr ,,- I4!; h 0

Pr@orﬁnﬁn@ﬂ@ed_afcﬂ)ré\ﬁﬂloﬁ@ﬁsesm thity :md& Eul&queﬁ e)kah@lbs@fe akTollows:
75 80 Cys Pro Pro Gy Hs Hs He Ser Qu Asp Gy Arg
Cys H e S@Eplggragiessign oys Lys Tyr Gy G n Asp Tyr
Segp Thr Hi s p{aﬁ;ﬁ’a Leu Leu Phe 100 105 H O Cys
LngRArg @@s Asp Ser Gy Gu Val Gu Leu
SeviTPr o 115 mﬁﬂmﬁﬁﬁto@yaiedl'dtuseThr Thr Arg Asn Thr Val
Cy, Cys Glu Gy Thr Phe 130 135 140 Arg Qu
Ignﬁs Ser IP? gluﬂ?s Arg Lys Cys Arg Thr Gy
Q/NTR45 150 J50rcfferrdaidd Geall Y Met Val Lys Val Gy

Thr Pro Trp Ser Asp He 165 170 175 Gu Cys
VaiLTT-ESs Lys longrteBartu@ryfrathurtiyer His Ser Gy Gu A a

80 185 190 | Qu GQu Thr Val Thr Ser Ser
% Thr F%Péprﬁfle@b‘%é%ﬁdﬁ?g“elgs 200 205 Cys Ser Leu
3613d(§|4/ H e dice evirf thdad/daya for BR6taMet fold ddsd @ Val Val
210 215 220 Leu H e Val a Val Phe Val Cys Lys Ser

Leid ¥ bu Trp qngglosg/givepeqn Dl 230 235 240 Leu Pro Tyr

;2@’%0 SEL Y dc8 affProrRite @y GY Gy Gy Asp Pro Gu

TFS tumor-free survivor

TR treatment related death

TTE time to endpoint

T-C difference, in days, between the median TTE values of treated and control
animals

TGD tumor growth delay; T-C; increase in median TTE for a treatment group,

compared to a control group, usually expressed as % of control.

Time to 2xVo doubling time (DT); time during which the volume of a tumor doubles.

Log Cell Kill = logyq [ Ypre ]
Vpoet | difference between the logarithm of the actual tumor volume at

the time of treatment, log1o(¥e), and logi0(Vpost) (Chenevert et al., Clin.
Cancer Res. 3:1457-1466 (1997).

- 6-8 week old female athymic nude mice (Charles River Laboratories) were inoculated with
5 million Colo 205 cells per mouse in a 0.2 ml volume/mouse, subcutaneously, in the right dorsal
flank area. All mice were ear-tagged for identification. Once the tumor volume was approximately
100-200 mm®, the Colo 205 tumor-bearing mice were randomly grouped and treatment was
administered.
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Arg Val Asp Arg Ser Ser G n Arg Pro Gy Ala Qu Asp
Asn Val Leu 260 265 270 Asn Gu He Val Ser He Leu
wW@weMs3®7Thr G n Val Pro Gu A n Gu 275 280 28GI/NB1006/003577

Gu Val dn GQu Pro Ala Gu Pro Thr Gy Val Asn Mt

Leu Ser 290 295 300 Pro Gy @ Ser Gu H's Leu Leu

Gu Pro Ala Gu Ala Qu Arg Ser 305 310 315 320 @ n

ArTreir@ni wh€Y sitddle HbR tﬁﬁépe?ﬁfhe@lﬂd WY d6&R JfvRhicle control, or

Thr G u 325 330 335 Thr Leu Cys Phe Asp Asp
standmeand test Fafpodiss, at/élmg‘kg{nmn&e mﬂ@gmsgm ST 1rr$tpices 3 or 4 mice

were Shfadit S AGH é@@ieﬂlgmka’ (! kx%ti%%{?ﬁse Hod Euha ';%‘tsngf;g\ﬁrgcollected at 5

mmui%s,(ﬁ%qmr@' lor 48 Gmuﬂ'syposﬂ'hkatﬁ]%ﬁt ot sedB0 divigt coneehtidtien la}@ tumor histology
Val Asn Lys Thr Gy Arg Asp Ala Ser Val His 385

Smd1€§9 té@senawnafﬁrl%@&rmaremem V{<ER) talsey tWiRe 2 (resgk dgrythe first 2 weeks,
n 405 410 415 Lys He G u Asp
then o o ffellc ffthn Q“@é’réekg Lys Phe Met Tyr Leu G u 420
4 FesdiB0olhiped\sm thdl @ol&sXOSSKBndglraﬁ Mtiynfie INutisSVibds: MDUB>are shown in
8 <2%%> 1323 <212> DNA <213> Honp sapi ens <400> 8
Figurgs 7glg caac ggggacagaa cgccccggcc gcttcggggg cccggaaaag

0GREHO0E SRBONIIACK AN FITR FIGEIUYES effective in reducing th
ggct ccggg t ccccaagac gcttgt g%tc 120 gttg?%%mgm:% cotive in reducing the

meangtglglpt volgore ajtalgdpsegesadeyet, gad iy efficatyywas assentdlycthagame as that of

ctc CC agcagagagt ggccccacaa caaaagaggt
Mmb&%a&%%c gagggattg 240 tgtccacctg gacaccat at

Cmﬁ@ﬁﬁﬁaﬁoﬂ@ﬁg’lg aftRpéritoeal 86se§ bPApGRMsHE. BER, 3K) 7.2 and 7.3 was tested
caggact ata gcact cact gb]gaat acct c cttttctget tgcgetgeac
ﬁ

in thec t2@t5 ggﬁno ogg%lg{ng]a@nql &1&1{6@.&’@5@@6 shown in Figure 22.

o RS SR MRS A s

essend8ly the cagegdha of ggibtodageit2 eagbgat t gt acaccct gga
L e T ——
in re&gi‘ﬁg GRE60 %lﬁh@% i€ o def 6F bSlblebial EAfebC2BPRR LERLGRRE X Domabs and

agt Cacagt t
16E2 were adrmmstered m 1 mg/kg and 3 mg/kg doses, but otherwise treated as described above.

The efficacy of Apomabs 7.3 and 8.3 is particularly remarkable, and does not show any reversal
duriﬁg the 20-day test period. \ '

As shown in Figure 24, the anticancer activity of Apomab 7.3 far exceeded the activity of
Apomabs 23.3 and 25.3 in the Colo 205 xenograft model.

Figﬁre 25 illustrates the results of an assay comparing the antitumor activity of Apomab 7.3
derived from stable and transient cell lines in the Colo 205 mouse xenograft model. In brief, female
athymic nude mice, 6-8 weeks of age, were inoculated with 5 million Colo 205 cells/mouse in a 0.2
ml volume/mouse, subcutaneously in the right dorsal flank area, as described above. The dosages
are shown in the figure. The data in Figure 25 shows that Apomab 7.3 derived from stable and
transient cell lines, respectively, is equally effective in the Colo 205 mouse xenograft model.

Figure 26 shows the result of an experiment testing the anticancer activity of Apomab 7.3
(10 mg/kg dose) as monotherapy or as combination therapy with 80 mg/kg CPT-11 (irinotecan, a
known drug for the freatment of colorectal cancer) in an HCT15 xenograft model of colorectal

cancer. As attested by the result shown, while both Apomab 7.3 and CPT-11 were effective when
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gcagccgtag tcttgattgt ggctgtgttt gtttgcaagt ctttactgtg
gaagaaagtc 720 cttccttacc tgaaaggcat ctgctcaggt
W@ i0gn839gyg accct gagcg tgtggacaga 780 agct cacarCr/uS2006/003577

gacct ggggc tgaggacaat gtcctcaatg agatcgtgag tatcttgcag
840 cccacccagg tccctgagca ggagat ggaa gt ccaggagc
cagcagagcc aacaggtgtc 900 aacatgttgt cccccgggga

admifiseAAIGR] thelcBfibaBdas of HBANEaRGRed 8adRe0E effecdtkceeding the activity of
cagaggagga ctgctggt tccagcaaat gaaggtgatc ccactgagac

bOthA@O@a@ag d%%ialltagl@um@ tadas avmpthgigaga ct t ggt gecc

ar%g (i% of 99%)@95(: 1% gx?) m%gtﬁ%u&g %chtt}eglgl? SA&fna LSl8O xenografts,

tg Scaat ga gattaaagg aaagctg aggcagcggg’ ccacaggga

treatel bdich Ap@fn‘algv 24a cslgBinQﬁdrgﬁtth aPayl 0GdictecanCaa 3wy in Flgure 27. Again,

ggcgagat gc ctct gtccac 1200 accct ct g. at gccttgga
combiatign thfgepy hsahagatornd sereaiay tekaiis agma%‘a% cifbgpApomab 7.3 or CPT-

1 iSHACRY R C -
L sEhALG0R 445 B98R Oac eI gAeRR SoBl AR ke e
P<0.652b82] plurswosmpiedn <400> 9 at gaccatga ttacgccaag
ctttggagcc ttttttttgg ag gt gaaaaaa 60
ttattattcg caattccttt agm& ctatgcgg cccagccggce
C Y REdRE of %%O%MQ GQhéead &F aeﬁﬁgjgﬂl 1§ PINOR Yetbgraft model of non-
ga gccgg 0 gagac crcc gtgcagcc
ctggattcac ctttgatgat Hedgkm'adynphemaggt ccg ccaagctcca
2 ggg.aa .t { t at aat . .
at ag'lgleggglggcgjﬂtg%ggﬁg%g%% ’/C %g (gl%é?@aql:&égg d in combination with

RITUSBAR A (Fh&k ) IPRCABAD IRCRIARIEE QKRS %@taﬁ’segs@g in a BJAB xenograft

caaatgaaca gcct gagagc cgaggacacg gccgtatatt actgtgcgaa
modehaf son-glpgekiaZ0lygpbonac dyoregymphoma teelle gt lotomtngly grow better in SCID

mice P RER300 AR 38k Ko R ET R 0 oL AR B g o omamen

paran?4&s GAE REHIHCHE sh@He HOFigaE 2Bt L YSEIRTAN3 ARRRITEHIN®, when administered

tcacatgcca a' ggagacagc 600 ctcagaagct attatgcaag
as a compgiation; abowalyaggtstig aghityggeccce tgtacttgtc 660

at ct at ggt a aaaacaaccg gc C. tcccagacc gattctctgg
ctccagctca 720 ggaaacacaﬁgmgac cat cact ggg
gct oRedeaibrPeTOfH RSN 9.3t firfchAédrafetivi it HOBLPCS Kenograft model of

gggacagcag tggt aaccat gtggt attc gcggagggac caagct gacc
840 gtcctaggtg cdiuaajrpan ig adeneqarc 2Cgg99

e g SR LN gﬁg%f@a@d&%&%ﬁggt Hiiin gombination with
gemchatfihe(l 6@4@@?& 1f) ikt BAIFC3 MaiogHfiemddyl oPhem&e partdietiGaflenocarcinoma in

Ala Phe Phe Leu G u H.e Phe . .
female athymic nude mice (Charles River Laboratory) was investigated. The treatment parameters

(

and results are shown in Figure 29. The data show that the anticancer activity of Apomab 7.3

admhﬁstered as monotherapy was far superior to the efficacy of gemcitabine. ~Combined

administration of Apomab 7.3 and gemcitabine resulted in additional improvement in efficacy.
EXAMPLE 5§

Evaluation of Apomab 7.3 anticancer activity alone and in combination with

carboplatin and taxol in the H460 xenograft model of human lung cancer

The anticancer activity of Apomab 7.3 (10 mg/kg, 1x wk, IP) alone and in combination with
carboplatin and taxol was assessed relative to a vehicle control and to the combination of
carboplatin and taxol. Sixty female athymic nude mice (Charles River Laboratory) were inoculated
with 5 million H460 cells/mouse in a 0.2 volume/mouse subcutaneously in the right dorsal flank

area. All mice were ear tagged for identification. Tumors were allowed to reach a mean tumor
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15 10 15 Asn Val Lys Lys Leu Leu Phe Ala He Pro Leu
Val Val Pro Phe Tyr 20 25 30 Ala Ala G n Pro Ala Mt
W@ @eBI97val G n Leu Val An Ser Gy Gy 35 40rdBUS096/003577
Val Gu Arg Pro Gy Ay Ser Leu Arg Leu Ser Cys Ala
Ala Ser 50 55 60 Gy Phe Thr g£he Asp Asp Tyr Gy Met
Ser Trp Val Arg G n Ala Pro 65 70 75 80 Gy Lys Ay
voluth€bf 80200 BmVahd SestedGid/shbwa id\Fibuld 30. Aﬁﬂbrﬁ )thﬁnYceS%re dbvided in four

90 95 Thr Ay Tyr Ala Asp Ser Val XS Val Thr
groups. ¢Croap IAWgs Asys };JP@FBU%’@ ¢ongyogrouR| (4 lngtrdﬂgeﬁ%éleprose and 0.02%

Tweel 0 (%aﬁ{“ﬁ)f E%n{‘@tz Qﬁg‘tr%?éd @HA@F&a@W% ﬁ'a”l %EA@R Lﬁ% Qose, IP, 1x/week

for2 @IeyksAr@ro(ﬂJ ') vda%Qdﬂn&ﬁstéré@ Tahoplytin Q06 nigke/tneuse] TH a@lir)gléh&@se on Day 0)

e e R
Apongcg'{ 7.\?};1;0 %g&g/zlﬂ&lsé- Zése% litr/ﬁd;éel%_/gr ané%bkf)éwgc nglﬁllrlg(ll\éi@gng/kg/mouse, IP,

a singladoseyam 1ByN0)GH mx@ls(ﬁ 25eng/kgmobsgy s 8 daily for PyoonddcatiBedays for 2 weeks).
Gn Ala Pro

The % Lo g]lrt)y QP gpq%?b g”a’n g, nst%a ag rfgongq%]ﬁra;gg Waﬁgﬂmggréble to that of the

carbo aﬁnaefax@' dorkhiSatioh O (ﬁ%ﬂ@aﬁﬂﬁm@%m@ﬁ% ab>¢B -Seirboplatin + taxol
25 230 235 240 Gy Asn Thr Ala Ser Leu Thr lie Thr

was fagd tajbg s@eniopwhergrampsegsl toithe othe tegtneps BrodplitieAsp Tyr
Tyr Cys Asn Ser Arg Asp Sergmwsn H s Val Val
260 265 270 Phe Gy Gy Gy eu Thr Val Leu
Gy AExalationNofApbmabi7s difean&d ad@bityhenélafid bi Soribiation with

Ay Ala Ala Glu Adn Lys Leu He Ser Qu Ju Asp 290
b : ta nthe B2 192 xenommtt madel of human lung cancer

In this study, female athymic nude mice (Charles River Laboratory, 10 mice/group) were
mnoculated with 5 million H2122 cells/mouse in a 0.2 ml volume/mouse, subcutaneously, in the
right dorsal flank area. All mice were ear tagged for identification. Tumors were allowed to reach a
mean tumor volume of 100-200 mm®, randomly grouped in four groups (6 mice/group), and treated
as shown in Figure 31. Group 1 was a vehicle-treated control group (10 mM histidine, 8% sucrose
and 0.02% Tween 20 (pH 6)). Group 2 was administered carboplatin (100 mg/kg/mouse, IP, a
single dose on Day 0) + taxol (6.25 mg/kg/mouse, s,c., daily for 5 consecutive days for 2 weeks).
Group 3 received Apomab 7.3 (10 mg/kg/mouse dose, IP, 1x/week for 2 weeks). Group 4 received
Apomab 7.3 (10 mg/kg/mouse dose, IP, 1x/week for 2 weeks) + carboplatin (100 mg/kg/mouse, IP,
a single dose on Day 0) + taxol (6.25 mg/kg/mouse, s.c., daily for 5 consecutive days for 2 weeks).
As shown in Figure 31, the combination of carboplatin + taxol did not show significant anticancer
activity relative to the vehicle-treated control group. In stark contrast, Apomab 7.3 administered as
monotherapy showed remarkable antitumor activity. All six mice treated with Apomab 7.3 showed
a complete response (CR) without any reversal during the 70-day treatrﬁent period. The same
activity was found in the group treated with the Apomab 7.3 + carboplatin + taxol combination.

~ To determine the maximum effective dose of Apomab 7.3 in this model, female athymic
nude mice (Charles River Laboratory), 6-8 weeks of age, were inoculated with 5 million H2122
cells/mouse in a 0.2 ml volume/mouse, subcutaneously in the right dorsal flank area. All mice were

ear tagged for identification. Tumors were allowed to reach a mean tumor volume of 100-200 mm’
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<211> 451 <212> PRT <213> Honp sapi ens <400> 11 Gu

Val Gdn Leu Val An Ser Gy Gy Ay Val Qu Arg Pro
w@RopoIP7L 5 10 15 Ser Leu Arg Leu Ser Cys Al aP@I/HSZ806/003577

Gy Phe Thr Phe Asp Asp Tyr 20 25 30 Gy Met Ser Trp

Val Arg Gn Ala Pro Ay Lys @ Leu Gu Trp Val 35 40

45 Ser Gy He Asn Trp Asn Ay Ay Ser Thr Ay Tyr Al a

and rﬁfd@nﬁ?rgr Ofpa B0 feciopy anGhiyatdl s MabriBdarbotbye. 3@k ried excluded from

a Lys Asn Ser Leu Tyr 65 70 75 80 Leu G n
theﬁwem@ommemwtw@zem a Gu Asp Thr Ala Val Tyr Tyr

T e

Tweedal20, T %2). Séshicte rwa%l adnSaistefdtr Skiwseekd P Bo10 ot rwekkS Group B was

admigigprogpotya Tein ) SnefEmass Sk I dosGralhyC s agipistered Apomab
r u 5
7.3 nyaa! 3%%/1{%2?0&@%11%@ Ig @os@I dl? ?é‘bwa%hrdr%ﬁkteﬂeﬂ Ag;/élgab 7.3 in a 10

mg/kgilm)uﬁ'dw slng’leeIVPdoseAl 48 bﬁﬁrs]ﬁéﬂm&ﬂiﬁ tkralﬁrditdma@lmt,smree&mce from each of

Grougsg% éeu ;iwe%:%uth\lgag?zeg déﬁ%)r %oré%:qrew&lleva{i a§_|§cglo€1x8;§ One tumor was

preseﬁ%&' i/ ?d)%%ﬁnéﬂrﬁfoﬂ ARty ARB. Lor® {Ghidr RRE ﬁ'ﬁ%h ﬂ_lhlquﬁd/ 1=°ntrogen for RNA
Asp Lys Lys Val @du Pro Lys Ser Cys 210 215

Studlee\,s rpm_eygurmrwaq. fgozpnrin BgidroganofoCeeskp bhita lrmmrcmwsurements were

taken?%ywqgﬁgo&% %é? %( 2[66&1 @Be%%r ?}réean /1 Va ggﬂ?gegldﬁf 6 weeks or

until @urbers Aaechelinbn Ripprdzinatyavoldhe &3y SON&DOW&ﬂmVahH /i@ﬂlaMﬁig mice were
Ser H s 260 265 270G u Asp Pro G u Val Lys Phe Asn Tr

euthamiged. \/ihe dase-resnpnsmeuregsshown ip Figuwre 328t panel, indicate that rj&pomab 7.3
was efficacious in all doses tested, but the 3 mg/kg and 10 mg/kg doses showed a distinct (although

not statistically significant) improvement relative to the 1 mg/kg dose. Tukey-Kramer P<0.05 for
all pairs cbmpared (see, Figure 32, second panel).
,‘ EXAMPLE7
Evaluation of anticancer activity of Apomabs 23.3, 25.3 and 7.3 in the Colo 205

xenograft model of human colorectal cancer

* In this study, female athymic nude mice (Charles River Laboratory) were inoculated with 5
million Colo 205 cells/mouse in a 0.2 ml volume/mouse, subcutaneously, in the right dorsal flank
area. All mice were ear tagged for identification. Tumors were allowed to reach a mean tumor
volume of 100-200 mm?, randomly grouped in seven groups (10 mice/group), and treated as shown
in Figure 33. Group 1 was a vehicle-treated control group (10 mM histidine, 8% sucrose and 0.02%
Tween 20 (pH 6)). Group 2 was administered a single 3 mg/kg/mouse i.v. dose of Apomab 7.3.
Group 3 was administered a single 10 mg/kg/mouse i.v. dose of Apomab 7.3. Group 4 was
administered a single 3 mg/kg/mouse i.v. dose of Apomab 23.3. Group 5 was administered a single
10 mg/mg/mouse i.v. dose of Apomab 23.3. Group 6 was administered a single 3 mg/kg/mouse i.v.
dose of Apomab 25.3. Group 7 was administered a single 10 mg/kg/mouse i.v. dose of Apomab
25.3. 24 hours post treatment all mice were weighed. Tumors were measured 2x/week for the first
2 weeks and then weekly for the next 4 weeks. After 6 weeks or when the tumors reached a size of

>1000 mm?>, the mice were sacrificed.
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H's Asn Ala Lys Thr Lys Pro Arg Gu Gu A@n Tyr Asn
Ser Thr Tyr 290 295 300 Arg Val Val Ser Val Leu Thr
w/a06k08397H s G n Asp Trp Leu Asn Gy 305 310 3HEI/BRI06/003577

Lys Gu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro

Ala Pro lie 325 330 335 Gu 89s Thr He Ser Lys Ala

Lys Ay Gn Pro Arg Gu Pro G n Val 340 345 350 Tyr

Tithe LeBilisREO sH¥wh 1B gAs 33 GAl ilEstiatbd by tHer25tday danb@hmpomab 7.3 and

Val Ser 355 360 365 Leu Thr, ¢ eu Val Lys Ay Phe
Apomaly 25. Pelaovmsk sigficant @twewﬁv@/m‘@f 380 Trp Gu

Ser Asn Gy Gn Pro Gu Asi~dmpD# gLys Thr Thr Pro

Pro 385 390 395 400 Val Lemp—Sﬁ‘Asp Gly Ser Phe

PhegtAtaton jcahew attivity/efl mdnsel .pomab 7.3 against
Ser Arg Trp Gn Gn Ay Asn Vaj
Vet 420 425Celn205 humgi colen carcinon

GM Ser Leu Ser Leu Ser 435 440 445 Pro Gly Lys
0> 12 <211> 1353 <212> DNA <213> Hono sapiens

<Faese bihygagtdeaise (wm@&a@nbv@rgéégﬁdég’feebf glgaioge! of the stdy.

The o g g g gt v c%&l%l%%l%bét%tgr Qrgiéglgf %]818@)%@8 ;g?ﬁ%ébab Diet® consisting of

18. o%&%@& R,@éiﬂ 900t GEROEE At affe fbet. a@h& adee deaoidgédon irradiated
atat’ 180 gcagactctg tgaagggccg agtcaccatc

ALP Jagdcscasl dahagtay dnmealtBrddingdn Gtadic geiseeigolptors on a 12-hour light
acagcct gag. agccgaggag acggccgt at attactgtgc gaaaatcctg
cycle g@1- %:?g‘Kg /g d8%idiggt a cttcgatctc t gggggaagy

g ccac cgtctcg 360 agtgcctcca ccaagggccc
t
igélé%%%tggcac cctcctccaa gagcacctct 420

g g@ﬁ@g@ﬁs’i@e&gﬁm«eﬂm ctlgex Gao QOﬁhgngam: talon carcipomgasids The tumor

cells %@%?ﬁ?@\g’g}c% rg*sgigletg& g%? gaCtl\gﬁ i%&)c ﬁ;@aﬂ%ﬁ gl:?@?" heat-inactivated fetal
bovin% %t t%g gm?@/gﬁg g&ﬂ&ﬂup@ SRSE Clo0Cl G Adfebtong@UL 3RGRRD.25 pg/ml

aacgt gaa tcacaagccc agcaacacca

amph@lﬁﬂélﬁ @Cﬁﬂ ZRAAMI gaftambin, X afd hnttmingt @anMaa«ahum pyruvate, 10 mM

t cacacat gc ccaccgt gcc cagcacct ga actcc
HEPES and 0. 0759/0 sodium b?car%onate %ell cultures were mau%gl%gd m tlssue culture flasks in a

humidified incubator at 37 °C, in an atmosphere of 5% CO, and 95% air. On the day of tumor cell

implant, Colo 205 cells were harvested and resuspended in 50% Matrigel matrix (BD Biosciences)
in PBS at a concentration of 5 x 10° cells/mL. Each test mouse received 1 x 10° Colo 205 cells
implanted subcutaneously in the right flank, and tumor growth was monitored as the average size
approached 100 to 300 mm®. Thirteen days later, designated as Day 1 of the study, individual tumor
volumes ranged from 126 to 288 mm?®, and the animals were sorted into six groups each consisting
of ten mice with mean tumor volumes of 188 mm”.

Test materials and treatment

The test materials were kept on ice during dosing, and dosing solutions were subsequently
stored at 4 °C. In the vehicle control group (Group 1), mice received vehicle administered
intraperitoneally once daily for five days, followed by two day rest, then once daily for an additional
five days. In the test groups (Groups 2-4) animals were treated with Apo2L.0 ligand (60 mg/kg i.p.
on a 5/2/5 schedule), Apomab 7.3 (3 mg/kg i.v. Days 1, 8), and an anti-VEGF murine monoclonal
antibody B20-4.1 (10 mg/kg i.p. Days 1 and 8). Groups 5 and 6 received the combination of B20-
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ggaccgtcag tcttcctctt ccccccaaaa cccaaggaca ccctcatgat
ctcccggacc 780 cctgaggtca catgcgtggt ggtggacgtg
W@omeagyang accct gaggt caagttcaac 840 tggtacgtRgI/US2006/003577 -
acggcgt gga ggtgcataat gccaagacaa agccgcggga ggagcagtac
900 aacagcacgt accgtgtggt cage@tcctc accgtcctgc
accaggactg gctgaatggc 960 aaggagtaca agt gcaaggt
4.1 vcith: @@aﬁhﬂaan@CBm gdcagh qaqﬁmaatxcgaree@@ﬁaay atEachQRBe was delivered in a

aagcca aagggcagcc cc gaacca caggt aca ccctgcecccce
volugE GE QG S P0G G L R (CHRABRES OF he aimal,
q@&%ggﬁca aaggcttcta tcccagcgac 1140. atcgccgtgg

agt‘g’ ag caatgggcag ccggagaaca actacaagac cacgcctccc
12Déngs getguashraiciygacogedkly uingddlipet c EBadc agtab@es euthanized when its
tcacc caa 1260 tggcagcagg _ggaacgtctt ‘
mmoafe@ah%&%%?mﬁ? @gf@@ar%% g6y dheePe Sl@&&%@’&é?%@é/ opgdagy 68, whichever came
first. M&@@ﬁgﬁlﬂﬁ SbRinfLdtl 09@ AIPORAGEIARR for3nat gsﬁg %gggnéﬁ% Ig'rovvth delay, due
<211>213 <212> PRT <213> Hono sapi ens <4
to the@uunhee of tMinorGhat ¢id potFutinitha 2060 m&e sizéaThetime e endpoint (TTE) for each
Adn Thr .1 10 15 Arg He Thr Cys G n Gy Asp Ser
mOuSEé‘{?SﬁgﬁulétS? ﬁ?%tﬁerﬁi")&f’%gg QA% 25 30 Trp Tyr G n G n
LYBTE(dy$p=Yo B0 e @it vOluiR! mhfYp Val H e Tyr Gy 35 40
45 Lys Asn Asn Arg Proy,Ser Gy Tie Pro Asp Arg Phe Ser
Ay Ser Ser 50 55 60 Ser Gy Asn Thr Ala Ser Leu Thr H
e Where@liy thalinteeept atldan @ the dope 65he ingébt8fed Dy likdan reksgssion of a log-

trans Githe Hn SRR e} 5~y Sty B8 ahined ot g i Sicptervation that
exceeded (IR tublly endpaintl OSudeSard ReAhree FERiseefitive/ %bsemtmh@ lﬂha’c immediately
Phe Pro Pro Ser Ser GQu Gu Leu @n Ala 115 120

preceyl@iwthgwamtrwntrnf theegndpaint 1§m@e uAmrralsSéat mdmowh@cmythe endpoint were

assigndd% Qt | ggat olf yval als Gent-related death
e B VAl g AR 140 B Yol il HiBeriind)

or noﬁltl@&tﬂikﬁht ii’él:itedl' deatPrdae %mdtaéﬁasﬁ\ﬁer§@§s1§§ﬂ a“iﬂTE L\béﬁleTQQhal to the day of
a Ala Ser 165 170 175 Ser ;}é Leu Ser Leu Thr Pro

deathg%m@pl‘q sy EJng/%OIS'E?auHP%t IEW:?d Flth'lgfrdei@@fﬂ%ﬁqm causes were excluded
from the TTE calculations.

Treatment outcome was evaluated by tumor growth delay (TGD), which is defined as the

increase in the median time to endpoint (TTE) in the treatment group compared to the control
group:
TGD=T-C,
expressed in days, or as a percentage of the median TTE of the control group

%TGD =T-Cx 100
C

where:

T =median TTE for the treatment group,

C =median TTE for the control group.

Treatment may cause partial regression (PR) or complete regression (CR) of tumor in an
animal. In a PR response, the tumor volume is 50% or less of its Day 1 volume for three
consecutive measurements during the course of the study, and equal to or greater than 13.5 mm® for
one or more of these three measurements. In a CR response, the tumor volume is less than 13.5

mm’ for one or more of these three measurements during the course of the study. An animal with a
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Ser Cys A n Val Thr HHs GQu Gy Ser Thr Val Gu Lys
Thr Val Ala 195 200 205 Pro Thr Gu Cys Ser 210 <210>
WA 200689301 639 <212> DNA <213> Honp sapi ens <40BcT/182006/003577

tct gagctga ctcaggaccc tgctgtgtct gtggccttgg gacagacagt
caggat caca 60 tgccaaggag acag¥ict cag aagctatt at
gcaagct ggt accagcagaa gccaggacag 120 gcccctgtac

CR réspgiiseat thederhgigitionaf e sady¢ogkitvnalpaggHicdas adgaccaed skvivor (TFS).
180 tctggctcca gctcaggaaa cacagcttcc ttgaccatca

Regrespigy gepepisss yeregneniigsd adacwadfdct gact att act gt aa

ct%ac agcagtggta accatgtggt attcggcgga 300
gggaccaagc tgaccgtcct tggccaacct aaggctgcac catctgtcac

Gchwdrcaomgple3 6ere ¢tken tat endpoad digt tujoalsaigciaclagemp. These animals were

ccactctt tgcctgat cagtgacttc,L 420 tatccc )
cuthaflied By Earyteal S BRTSa R R ¢ Spuiinge cRiRE BhRrsuiRes per group
were 189 4&0) 8&6&6d, and ?fé%rtvé‘cgiﬁal 09£ AIBICARFer FBARRABI 12 to 24 hours at room
ccgccagcag ctacctgtcg 540 ctgaccccag aacagt ggaa
tempgalgtcacaaa agctactcct gccaagtcac ccat gagggc 600

t C tlc aaga t cgccccgaca gagtgttct 639 <210>
1572 4 <213> Hono sapi ens <400> 15

t t@adpr&l eQGHRGRE it afdll At the afphifedhdcdfl A8 1difRabat 68@&lcen the TTE
tacggggtca 60 ttagttcata gcccatatat ggagttccgce o
valueg, pf feaindaand contelggyownsa Tivepyededydetistical Gmafyess yeare genducted at significance

level ﬁ%—gﬂg A gvg@gg%:ugtg &geglgeg M@%&lf %3&(@8% %%3)0 g glta?%\ fs?g%&ﬁc%}f at P <0.01.
atVMEB&D Binfora@6WaCaads AW blotp GRdliACRdr 3R8imKsdas a function of time.
tcatatgcca agtacgcccc ctattgacgt caatgacggt 300

Whenneangyelcifed thegtpslatdua ta foros sige.dbe fingduwmor veluyg gerorded for the animal

: 3 tattagtcat..cgctattaecc .
was Jgfqg%e:dg‘g@g%wg(gﬂ\% {l%ggé gc%%?%’&eat?% IQUD é%dlérg qr gvgogleme at subsequent time
pointsa gk gsjini-Mpfer gl @t egag gastriidted pagiots the prrentagd of GaflsGahining in the

480 agt{tgt tttggcacca_  aaat caacgg gactttccaa
study 33,2 8%%8?% %%c%?é@%@tssw the samedata et aa hed el tost.
t aggagt gt a cggtgggagg tctatataag cagagctcgt 600
t fagt gaacc gt cagatcgc ctggagacgc catccacgct gttttgacct

c Faguagy2hsimve6ke graue pgdian ungatgrowihcatves (eppgosangl) and the Kaplan-Meier

o ESESRL A LI G ShAs e 2BARET et e i
was 169098368¢ 088 itk §6f feAPHRt §ALRAGHH 3hd R HAP ?:gldpoint tumor volume.

‘acatacgatt taggtgacac 840 tatagaataa catccactt
B20-4glc administered addoaglegp. oxBeyct end)8 gratvaeat s godedd9.9-day (113%) TGD

that was not statistically significant. Apo2L.0 and Apomab 7.3 monotherapies were efficacious
against Colo 205, producing tumor growth delays of 28.4 days (190%) and 53.0 days (355%),
respectively. The addition of B20-4.1 to either Apo2L.0 or Apomab 7.3 did not improve the

efficacy of treatment with respect to TGD or regression responses.
EXAMPLE 9

Evaluation of the anti-cancer activity of monoclonal antibody Apomab 7.3 as

monotherapy and in combination with carboplatin plus paclitaxel against SKMES-1
human. NSCLC ‘
The in vivo antitumor activities of the Apo2L.0 ligand and Apomab 7.3, as monotherapies,

and in combination with carboplatin plus paclitaxel against SKMES-1 human NSCLC were tested.
Animals
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acctcggttc tatcgattga attccaccat gggatggtca tgtatcatcc
tttttctagt 960 agcaactgca actggagtac attcagat at

w@emgasyacc cagtccccga gctccctgtc 1020 cgcct ctRLOUS2006/003577
ggcgat aggg tcaccatcac ctgccgtgcc agtcaggaca tccgtaatta
1080 tttgaactgg tatcaacaga aagraggaaa agctccgaaa
ctactgattt actatacctc 1140 ccgcctggag tctggagtcc
C t Remtiatg) athiméd sudeahice (0@, & REpFeRIDY IBGREks1I@@nd had body weights

1 Cégaccat C agtagtctgc aaccggagga ctt Cglcaact tattactgtc
1angiag Hamohythie 2 oR By d oftegludygy gﬂmamgga §uEERfgd ad fbitum water and NIH

c ct 20 accatctgte o
31 MR S AL RGP ERTPAT FORSRE bPE ettt P g gt ana 5.0%
crudel B8, tTHeOhEE Ok &e Holaat deRiadiafddaA LERADAY 388668 Laboratory Animal
gt acagt gga aggt ggataa 1440 cgccctccaa tcgggt aact
Beddorgda gigtigaicroigoletcayen! Lheyy dighiryealeaydheaj€and 4680% humidity.
ct cac%tggm%géggcaccc t gacgct gag caaagcagac tacgagaaac
a ] cgcctgcgaa gt cacccatc agggcct gag

CtX@fé)éFa% GveRS AARASDEOm [SIAAE8ATREs hitndts 30@ahibd B serial transplantation
cttggccgc catggcccaa ct g%t ttatt gcagcttata atggttacaa

at PRUG dipch tesbraguseaeceivpd at lonon SKMES-d demenitagraeng baplanted subcutaneously in

S c attctagitqg 1740 tggtttgtcc, aaactcatca .
the gl SR REm Biok B PR yBis dfonateds gpidiehiasdt ity desioted as Dy 1 ofthe
studygegtadiabienor etk gaped idacss 1194 aaaY a8@ 8rGnih A9 WeAU@tted into four
' accttctgag 1860 gcggagggaa ccagctgtgg aatgtgtgtc
groups ety §eRFNE (i derh giec ande By etoube cach@nsisiies gfjbimg mice. Mean tumor

Voh_mi%%e?é g§%895arg&lat gcatc tcaattagtc agcaaccagg tgtggaaagt

ccccaggct ¢ cccagcaggc agaagt at gc aaagcat gca

t clestoatttig]s hinbigeadaata 2040 tagtcccgcc cctaactccg
cccagttcc gcccattctc 2100

cccat cccge .ccctaactcc .
oL testaaterialp gt mmaided Feady te ot AOgcmbenrss 20 aghasicvieh (5 mLike),
and W&GE9RFdCA 88 1@%&8? gégcgﬁ)g gglgeatg%?g%té}gagggmg%‘% c%r{ t‘éw first day of dosing,

tt ggaggcct aggc aacagc
kept @€ ded dgfag dosiglh! tHeA CabagémBt §afedt £404 2@ aCTarkdlamI {H ARAPLATIN®

.. 2280 ccaacttaat cgccttgcag cacatccccc cttcgccagce
injectioggBreialibbrers SEigAG® ARgabvEb §oadosmse pyvEet (DY) (o yield the desired
. C t t .
doso FASRRRH D PREEE TR 0oR0500A PEmPRe] LA Mhiptppmaccuicats
Inc.) 'gasaéﬂ.utttac: agthtZAﬁVtW draeghaiag aif cimmgcfg%gggox %t@@l@é‘ctﬂ%'@)n to yield a vehicle

.gcgg gtfacgcg cagcgtgacc ct acact | .
consiLER 00 § PRl ML S G A EmERIE B E0% oItk BE Vehictkdtseght the desired
dose wWaRf1iP&Ed MP&&&&%%%%gggJe{fqu?agCt cta aatcgggggc

tccctttagg gttccgatt gctttac ggcacctcga
c €xognhduehide cgettdl) gucegtegavgigtdhicla admmidtgod) ilRPEritoneally once daily

ccat cgccc t agac t, ttttcgceccet ttga t .agf ccacgtt .
for 5 6 5 L o e RN B GR Phde 3 receivec
monofefp Lt ApedDaCceat lgg/k?tg.&. Gt &t %ﬁ%é&ﬁ@& @Q;agtot me/ke iv. qd x 1),

thCgatttC gCCt att taaaaa_at_g agCt attta acaaa
respecpi8ely. Adicetfaronp 4treecacddhaconbtinatmogtf carbaplatn  100abg/kg i.p. qd x 1) plus

et 3 R SO SOl B 5 B b B48bltn pts actict
combiB@LEHORTIRAPOZE 6f APBAER 7 BC RGFACHEY. FBAELAIHIFM a8864i§t8e8 i¥ the volume
ct cccggcat 3060 ccgcttacag acaagct gt g accgtctccg

indicated 4 thepeastiougtsgetionganggvastsealediodhe b ighttod thecrgéamal.
g%g&&qlqaggm%gg L2l Lk dic83ag9ggaaa gggectcgt g at acgect at
v g

{ttataggt taatgtca dtaataatgg tttcttagac
gEndgaitgoes detdrinidedggel Sdhling and statistical analyses performed as described in

previous Example 8.

Results
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gaaat gt gcg cggaacccct atttgtttat ttttctaaat acattcaaat

atgtat ccgc 3300 tcatgagaca ataaccctga taaatgcttc
W@2i06a837t g aaaaaggaag agtatgagta 3360 ttcaacaeCT/US2006/003577

ccgtgtcgec cttattccet tttttgegge attttgectt cectgtttttg

3420 ctcacccaga aacgctggtg aagmt aaaag at gct gaaga

t cagttgggt gcacgagtgg 3480 gttacatcga actggatctc

aagiaaes 95 and ISt HRGrSathbdist@itn e GEERAGaRes antRaplan-Meier plots for
gttftccaat gatgagcact tttaaagttc tgctatgtgg cgcggtatta

groupsdrsetpd qethpABSB0 arshbpyudcad. demgeitvabt ¢ ggt cgccgea
t tatt L.t Lt X . .
SR T SO oS0 B Pgphmevins

medigy 20F &f 8 9atagd CTheré fory) g ahaxirad CIGIO gchiewdiCintthie U5-day study was 26.1
acaacg atcggaggac 3780 cgaaggagct _aaccgctttt

tct
days 1(f ek ablemedigh dyaOT srovdh suye @i Kaplapgdeisg plot Sauthe control group are

- aat acgagcg tgacaccacg
e B B 3o Saactat o

ctBgcigaaps2Iac treated gioap (Gtoup 2 temadiad TR cea228edays, and corresponded

agact gga aggcggat a aagttgcagg accacttctg c cggccc ... ..
to a &8y S st 450 Slielint-JeRfhRadhTon Sidled BHRE TateD indicates
that th&@RALAHRY Yolufes ﬁPbetu? A8 6ARS B ARGmAGE FARICARN rapid tumor growth

gat ggt aagc cctcccgtat cgtagttatc tacacgacgg 4140
returmpagt cagge aact at ggat gaacgaaat a gacagat cgc t gagat aggt

cliednadid TAEA Crofit 7 Va3 FESePRESE i f-1-0oy (390 TGD and
highl@kiatitRang i At hd Gty ?’960905}. tNo tpadsgioh eéspoidie *kfAdstamented, and
4320 tccctt aacsg) tgagttitcg ttccactgag cgtcagaccc

all tugprs gainetlythet CAQapgaendB8 wiurae t JdigOmoep 3t medien tumor growth curve
c : C ct C ccaccgc 4440
Sugg%%sg“%g‘é‘%éﬁ%la flaas: ﬁé@k@%@‘?@?@?g@%@t accaac tctttttccg

aapg maditl) TAR0SF Glup Claginddrea@d gty edrboplathasiud phditaxel was 26.5 days,
tccttctagt gta ccgtéégg tt aggccacc, 4560act t.caagaa . .
and copresppndet o acidtatt0atoF caydt %qtlsee%ﬂaa%l%ﬁ@an? Padelgtyg 0.0D. Al

Grou' 6@%&19"3%9\50%9%539gﬁﬁ)ah@lggeﬂd?gﬁ@tvﬂlﬁﬁe Qh@ IRt I'%ﬂ%sion responses were
t caagac agttaccgg 0 at'aaggcgca gcggtcgggc
docutngited: gThgmedinh ghgogrowthoapecion Gitoupt 4oagpagdiaatdy 4 hodest delay in tumor
gacctacac cgaactgaga. tacgtac t gagcattg agaaagcgcc -
grow Iy < DEgnIBIgnIcs K58 GiEyE A5 JHL dhAPRIPHARL cogt aa .
9CHg4RREINIth 982 86 BRI RCHCHF 3O L 206 dn@ Paclitaxel produced a
agggggaaac gcctgdtatc tttatagtcc tgtcgggftt cgccacctct

medidOPOE g 32 {7days, grotrespmnding tto) a t1§ e dpyt (@3o) d6dd) arbbighly significant activity

a5 05 P R ARE058 o8Py B AR E L b8 vination s longer
than the 29 YtdaFibe&ACTUB OF Alpo .0 $ddndiefapd @b dp?siGRE 16.51dagaeiddd TTE of the
ctgataccg 5100 ctc ccgcag}_ﬁ;egaac acc gagcgcagcg

chemg@p@agtcga‘go]cgg@@ggtg t Gheagidigeagees dideuotcachioye daiitical significance by
Logr%%g%x%‘[é/taﬁt CD%%)%‘(%%@% %ci( oqgsgﬁgﬁléatlgs ﬁc%ﬁéec iviy &eﬁ%%ﬁ&%?%?om curves

ttc ggaaagcg ggc gagc ¢gcaacgcaat
indicitedtgégagtctivigcivitacthe G280 3t tagbiaatm comgget tfoaeither the Apo2L.0
cactttatgc Itccg}g}gtc .tatgttgtgt ggaattgtga 5340
monaifciapxtos sakopletin PR Reclitayshehsmatherapytps £esirg A8 tupreReael)-a

53 Lokt ﬁaeﬁﬁﬁl%%o%ﬁgti&ggizip% 73 J(é?omcai‘ﬁ’tfﬂlﬁﬂlsand paclitaxel

resulted in 3/10 TR death, therefore, this group was not evaluable for TGD. However, the median

fumor growth curves indicated greater activity with the Group 6 combination compared to either the
Apomab 7.3 monotherapy or the carboplatin plus paclitaxel chemotherapy (see, Figure 37, upper
panel).

Conclusion
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<400> 16 attcgagctc gcccgacatt gattattgac tagttattaa
tagt aat caa ttacggggtc 60 attagttcat agcccatata

WO QWansIerg cgttacataa cttacggtaa atggcccgcc 1POI/US2006/003577
t ggct gaccg cccaacgacc cccgcccatt gacgtcaata atgacgtatg
ttcccatagt 180 aacgccaata gggegctttcc attgacgtca
atgggtggag tatttacggt aaactgccca 240 cttggcagta

&,?ﬁgttﬂé ré¥tRRLARGA Cn 8RR GO 466 eé‘(?érﬁhérﬂaﬂﬂ: 4R L ER6Othat either of
300 aaat ggccc gcctggcatt atgcccagta catgacctta

Apo2] (yeralcApanealbe?. 2otay gdé antieorhenehit to trgatmenhwith gatbeplatin and paclitaxel.

tcgctattac catggtgatg cggtt catcaa 420
t gggcgt gga tagcggtttg actc&@%é@@ﬂgggﬁccaagt ctccacccca
t t gac givaRmatids Of tHedeRDEdncer Adtivitd OF BvRodaAMla@idOdy Apomab 7.3 as

ggactttcca aaat gtcgta acaactccc 940 cccattgacg
..... apy and in, eornbination, withian-aaih V EGEH antihody Mmanﬁlolozos

600 tttagtgaac cgt cagalifidmG el fAGHo &g at ccacgce
tgttttgacc tccatagaag—ggg-acatggggaC‘cgatccagcc
t cAgiegfyccg ggaacggtgc attggaacgc ggattccccg 720

{ g PO GH S e LB ANr oD EHS S pey 1 of to study. The
anim&k Yl ?e%lt ?Lﬁ{l Saditan %ﬁ@j@ﬁgﬂ @edfpalfcf RERASARE Pab Dlet g001151st111g of

acatccact ftctc ccacagg ccactccca ggtccaac

18.0%9 Qﬁldéqﬁcﬁeﬁlg gtot% ciude ¢gpbids5.0% drodafiba. tTgomicgovae housed on irradiated
apcatc ctifttctag 960 tagcaact gc aactggagta

ALPI@A%@]@ a§ekg bt M@WW& g4Hing) Bt Haficcmirgoiselaigrs on a 12-hour light

J act. gtttgtcct gtgcagcttc tggctactcc
th@??ggggggﬁd%ggg/ gaa ct gggt gcgt caggccccag
BRIl Culgigat gggtt gcact gat ta 1140 atccttataa

jgt gttact acctatgccg atagcgt caa gccgtttc act at aagcg

aggtg
%@nmagaloa%(bﬁt elemexenene sl wer daRPYhé 6 medium containing

100 u&@t P%ﬁ uga%%eélact 80% g,g?]g 5&%}:{%1?1%118 gvélg%&%%g gélmL amphotericin B,

and 289Q%hE 3RRIMA3E C ThOHHeGivAL wae ﬁlﬁ)ﬁféﬁneﬁﬁg SEHCARS heRAVIUGHER fetal bovine
tcggtcttcc 1380 ccctggcacc ctcctccaag agcacctctg

seruny Qg@%ghlgmrﬁggwdtlg@@t SQ@thMammeaggmc teltst were cultured in tissue

et GG & FIRT e EEUTUREAD L o e grEEDIES SR 93 air

CHR SRGAREnBfegt 99t ga 1560 ctgtgccctc tagcagcttg
ggcacccaga cctacatctg caacgtgaat cacaagccca 1620

g dlﬁmdmwa@o@]cgf@gmda@naa@l@megh@c insplartationt weyre hgavestedidwing log phase

GRgresael PRl a0 RAIEALHE EAGE e imcoted sc.in e

nght ﬁQﬁl@@ritH atC105CRAPURE R, SHIORAGYSHNSBR). AhBRSH S InBhBERE B8 weekly and

gccacgaaga ccctgaggtc aagtjcaact ggtacgt

g
then @glg@gtt@gr wnesoppraacked B0 0 aamy aOaRaygceijbg g@tglg} animals were sorted

mto tglgaglgs R gﬁrgg?sd@escﬁgggb%g§§ %g]ggaf Gt & péli%sgaag or s size of 149.8

mm’ t Q"ﬁﬂl@ﬁ @it ﬂ;ﬁ%e@ﬁﬁl@fea agith 06 @Eﬂr%ﬁ@ﬁ tiRAdaegds equivalent to 1 mm® of
ccaaagccaa agggcagccc cgagaaccac 2040 aggtgtacac

tumoicvl§Beccca t cccgggaag agat gaccaa gaaccaggt ¢ agect gacct
le%gtrg&gﬁaqg JAggpttctat cccagcgaca tcgecgtgga
gt‘g‘g‘ga‘ga‘gt%gtﬁgc 2160 cggagaacaa ctacaagacc
aclthe atst aegertafcvagaedvidamadyy fir closing ¢ tTthe alosing 28Rfions were stored at 4

. acagcaagct caccgtggac aagagcaggt ggcagcaggg gaacgtcttc
C. tcat gctccg 2280

Mice were sorted into six groups with ten mice per group. All treatments were administered

intraperitoneally (i.p.).
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t gat gcat ga ggctctgcac aaccactaca cgcagaagag cctctccctg
tctccgggta 2340 aat gagt gcg acggccctag agtcgacctg
W@ 2a/a8port g gccgccat gg cccaacttgt 2400 ttatt gcRgUS2006/003577

ttataatggt tacaaataaa gcaatagcat cacaaatttc acaaat aaag
2460 catttttttc actgcattct aggg gtggtt tgtccaaact
catcaatgta tcttatcatg 2520 tctggatcga tcgggaatta
at AGEXICO &t BERBEH G8@ catld adaRage bt dampea Days 1-5 (qd x 5). Apomab
2580ggaactt ggt taggtacctt ctgaggcgga aagaaccatc

73 an@ﬁ@g@ata@tl-‘gggf @aghady 4B gstr erchorvenaegncechay 1 (qd x 1). Control

Grou§ b Clﬁl%‘e: @/%‘t:eatrgage%a\g][?}??lte %efugﬁaatgra gﬁ@iL §c @%&&@C?Iae%elggcp RgoZL.O monotherapy
agt cagcaa ccaggtgtdgg aaagtcccca ggctccccag caggcagaag

at 60talgAaa@ap B7f20cindd) Apbkis d.ainbagtheagy anAee@kagiGroup 4 received BY4
ccgcccctaa ctccgeccat ccc(gccc,cta 2820 ac

tccgccca
monodheranyortct Bk t Gryes ¢ WdiGreeiyet Apaak-frat 1659% gtand tApomab 7.3 at 3
. C .
oGRS AR FRBRSRRA: SHELHRNS bt EA8AGp, tho dosing o
of 0.yo1/20 £ ammse yed dcalgd &cthe hgdyweightt df ebtlnaamelgt ¢ 3000

gt.gact a accgtggc.gttacccaac ttaatcgcct tgcagcacat
ccﬁ@@%ﬁggémgg@f‘l&f Lg?*%% ﬁ“éf‘?%t agcgaa gaggcccgca
C OgRbERE Has UbeASIASE 38d 8 FRHPARICstatkE Ol a8 AFEH PeBrmed as described in
atggcgectg atgcggtatt ttctccttac gcatctgtgc ggtatttcac
previgisgixamplg®at acg t caaagcaac cat agt acgc gccct gt age '
g cattaa gcgcggcggg 3240 tgtggtggtt acgcgcagcg
t tac acttgccagc gccctagcgc ccgctccttt 3300
COHetredulltt GreCehibiva &t Fighiret 370 6B dhd c0&sGa 86 tgpeEpdeDioRddoup median
ctctaaat cg 3360 ggggctccct ttagggttcc gatttagtgc
tumog wla@ggcmﬁw@tt@@@a@cﬁaplayb{é@aﬁ@ml@tamsﬂnzdowtgegvg glaws the percentage of

evah‘l%%%J[%lr;%tr%gz%%%géggcﬁ% ggéoat,a acggtttttc gccctttgac

gttggag a Satgteggact cttgttccaa
aCmgahGaaupcClamice aeived KphQLi0atehiclky gad sdradd gtthé téntrol for all treatment

atttataagg gattftgccg atttcggcct, attggttaaa 3600 .
groupé-agfl@a&dpgﬂg@x m&smt%é? te egdnaiitvolee With atagdiansl TE of 20.8

days. CEe}dfe3AE mp@RRh g&&%@@’r@@ iﬁ%&&?—%%%u&?@&&f@%c

tgat gccgca tagttaagcc aactccgcta tcgctacgtg

acirgyy Lcateiggt Agojc 6 anamdivaaycaco amdar c A trephmgagaroduced highly

si gmtsgzgjgttoaéﬁa;%%gg géilte%tﬁ g%%tﬁ%qct% @%Veﬂ%gﬁg(%o%?rgf %roigg %%f (f(ﬁs,gand a median TTE of
53.6 @569 TARIAIAC TR R6AEDoRGABICTHOE-Bay TAt bERRIR, IO, The median tumor
cgaaagggcc tcgtgatacg cctat 5 ttta taggttaatg tcatgataat

By i 1 P M
g C aa.CcGC a a C a .aca .
o CHEHE D IVl Sptuaty 3 morletany ot G ohg ki e et ingnLpragpeed highly
signif@Bhioti ity (PaBABE), SGRABAGIhAEAEEsBIbICEB S BED £@HMTV(6) of 776 mm’,
tcgcccttat tccctttttt 4140 gcggeatttt gecttcctagt
One ItTtTt%th pncizansicatgR aespose: Hyithiaa ggtre@aa%@g ategrrecarded
g agt. . I t a -
oSRPE F fee BRRMETR RNy F 5 BEE DY R Bi6lthoed bighty
significastadqinitg APgO.OLY, twitla36Hg TG ant an 44TV (3)0bH9@0408m>. No regression

tattatcccg qtggatgacch gggcaagagc aact cggtcg ccgcat acac
responspyeredp¢ededaga at gact t ggt t gagt act ca ccagt cacag

a@égf 3LedeifACABH A9Gt 6 . 4R CRAHRHER AR %@%%6 at 5 mg/kg. The

cagt gci gcc at aaccat ga gt gatadcac tgcggccaac

combinatant treamentgaatged t3RY0 d§iac Agtitunog agivigawaghighlytsignifipaat relative to

“the Ve@@@%&%@%@% é?ggggg%ﬁ&aiggtgxgﬁgé}& 3%%%; gtgg)oélgg}gtﬁ&ggrg&es. In Group 5, the

MTV'(%Z%%Q@K)Q@&ﬁg&ﬁﬂ&fé@%@ﬁﬁ@&ﬁ%&ﬁg&gcaaaﬁ attaactggc
Group 6 received combination treatment with Apomab 7.3 at 3 mg/kg and anti-G6 at 5

mg/kg. This treatment produced the maximum possible 193% TGD. Antitumor activity was highly
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gaactactta ctctagcttc ccggcaacaa ttaatagact ggat ggaggc
ggat aaagtt 4740 gcaggaccac ttctgcgctc ggcccttccg
w@eagesIvgyt ttattgctga taaatctgga 4800 gccggt geQgr/US2006/003577
gtgggtctcg cggtatcatt gcagcactgg ggccagat gg taagccctcc
4860 cgtatcgtag ttatctacac ga®ygggagt caggcaacta
_ tggatgaacg aaatagacag 4920 atcgctgaga taggtgcctc
significand slatbegdo dlat vehiameatmait(Bg@0CH, sighifitart trelativiABnti-G6 monotherapy,

but iy Rblot S AR 7 O Py G D) Wi 208 mr, and

five BIRAGHSBAOVelelitoaddicca ctgagegtca 5100 gaccccgt ag
' aaaagat caa aggatcttct tgagatcctt tttttctgcg cgtaatctge

51Gonclusioms gcaaa caaaaaaacc accgctacca gcggtggttt

gtttgccaga tcaagaqgcta 5220.ccaact.cttt ttccga t

LGS PR Pond A BRRE Jo HITPUERRE Tt b€ F Xobggomab 7.3 (Group 3).

This Geagiegt p@Aucd! [EghlY 3R MARCEAGIY GelaR@ARCThE vahicRICHESD Sfoup, and the
.tacatacctc 5340éﬁgtctgctaa tcctg}tacc agt ggct gct

—

maxigEEepAsgflegl BV Gt g Agnangt sin sdegydabamoived gyRey ®davith an MTV of 776
3 . . t s tL
o 336833 <ORBBNL 08, FH05RREAS 995 R, ORI S e, o

transitgaQR tregpohseq and) dgé0PR) r&spdhkes.atlhg agsiem UaDE @amg&ts g 0did not increase until
cc gg_.agaaaggcgg acaggtatcc ggt aagcggce

after é@)gg%%g%ra 3§gggagagcg cacgagggag cttccagggg gaaacgcctg
Ot fibihatitn HOARy MHCADARAD 730 BEGAAGENE B body anti-G6 yielded
gagcgtcgat ttttgtgatg ctcgtcaggg 0 gggcggagcc

strongeat agtjwidya dizanc gesengd awith githerc Apomtb t74k ggtantia6 gipmet t Thigccombination
5760. ccttttg ctcacatgtt ctttcctqgcg ttatcccct

treatrikh? o1l e 1 e iR VERE  Gbsied oty b RGP GETY 208 mim’. The

medidrP@A0e LFfth CUHRAREHE ArkGFCEHAR Or SRAGS 9BEE By 38881lowed by very slow

gg aagcggaaga gcgcccaata cgcaaaccgcC ctctccccgce

gt gagcga g€ 9C
tumonygrgwily a’ogtge 394 0The caushinaimn predimed siguificabycsgpypertactivity than the anti-

G f gga C ag. t cgcaac 6000 gc t gat
e npigRee s FROFRRREeLRERNHCARG APRUIER! Rl pagonotery
In ad6iioh, get&pibiagion! PEl0E0 G PR 9dspawies OvhdraRCMB! fiveCregression responses
.acacaggaaa cagct at tgac 6120 catgattacg aatta 6135 <210>

obtainpd w@ngpor&@r% appotheppnineiuds oppfrensicap CRrpnd ono I TES.

g g . tc

OPRBLEBE AP ORPANEh N030R0 Y1 RASAE G SARI90GH) foschrvea
in thegtuddyyat gcca t gagct gggt ccgccaagct 120 ccagggaagg

ggctggagt g _ggt ctct ggt at caatt ggc agggt ggt ag cacaggat at i

180 SYERge #@t@%ﬁ@aﬁg’da&bgﬁ &@mgaleeg% %etaebf REslygedsmore 61-day survivors
and a36QECRAMA thah FEah Gt Hith?éfief Bﬂﬁéa&hgg)oﬁﬁﬁgcrﬁ(g%mpie& The Apomab

agccgaggac acggccgtat attactgtgc gadaatcctg
7.3/angjef6g cogbamtigy gat hoty hawevdre pmiltec curgiig gapity, ghahoaaygbserved with

C gt ct 360 agtgcctcca ccaagggccc atcggtcttc
Apomgﬁg%%%ojgere@zfcctccaa gagcacctct 420 gggggcacag

cggccctggg ctgectggtc aaggactact tccccgaacc ggtgacggtg

480 tcgtggaact caggcgccct gaccagcggc gtgcacacct

tcccggetgt cctacagtcc 540 tcaggactct actccctcag
cagcgtggtg actgtgccct ctagcagctt gggcacccag 600




acctacatct gcaacgtgaa tcacaagccc agcaacacca aggtggacaa
gaaagttgag 660 cccaaatctt gtgacaaaac tcacacatgc
W@ e@eosI9grc cagcacctga actcctgggg 720 ggaccgt cegr/us2006/003577

tcttcctctt ccccccaaaa cccad@fgaca ccctcatgat ctcccggacc
780 cctgaggtca catgcgtggt ggtggacgtg agccacgaag

WHAT S Dadgt t caac 840 tggtacgtgg acggcgt gga
ggt gcat aat gccaagacaa agccgcggga ggagcagtac 900
aacagcacgt accgtgtggt cagcgtcctc accgtcctgc accaggactg
gct.gaat 4gant?HiR oGy edit @dprildmi et kagghe atuttida t@de heavy and/or light

B R -

e L R

antibodyat @iPg emdjoraxd)ibity a gueaten biokgiat antiviy egd/ot patency 21 said full-length

bgég act ccgacggctc cttcttcctc tacagcaagc tcaccgtgga
anti aﬁé@gagg 1260 tggcagcagg ggaacgtctt ctcatgctcc

gt gat gcat g aggctctgca caaccactac 1320 acgcagaaga
gcctctccct gtctccgggt aaa 1353 <210> 18 <211> 451
<222> PHE anpiiBRS Antibody of elpinsk gliersesaipatibodybipds essentially to the

Synt hesi sequenc 0> 18 G u. Vval n Leu Val An
same SIS BRSSPl 1 5%10' 15 ser
Leu Arg Leu Ser Cys Ala Ala Ser Gy Phe Thr Phe Asp
Ash TyrTiEn#SDRS aftitvdi/er cl&ed 1 dsrapriéhg Ahgvband/a BghPehain having at
Gy Lys Jy.Leu Gu Trp.Val 35 40 45 Ser Ay lie Asn
least g supftiutzgr listgdyn gpy offfybles lythroueh 4 apd K12, ggp enfhasept.
60 Lys Gy Arg Val Thr lie Ser Arg Asp Asn Ala Lys Asn
Ser Leu Tyr 65 70 75 80 Leu G n Met Asn Ser Leu Arg
Al G ul'hesmtidDRS Abtbodabf diyim TyomlysnBdnedd nifve Alugatioysin the

sy gbipe Fkionf 1654 aeiperhiavtigha PP W31 G¥friaif comain, or a

fragnfhBheRbs, Thr Lys Gy Pro Ser 115 120 125 Val Phe Pro
Leu Ala Pro Ser Ser Lys Ser Thr Ser Gy Gy Thr Al a
130 135 140 Ala Leu Gy Cys Leu Val Lys Asp Tyr Phe

PrS(.) G ul"h%ra%ti}l/ﬁ&S g.-neroX}a Iof claim 4 wherein the framework mutation is selected from
the group consisting of Q6E, V11L,, E12V, R13Q, and K105Q, or a fragment thereof.

6. The anti-DR5 antibody of claim 5 comprising all of the framework mutations QGE,
V11iL, E12V, R13Q, and K105Q, or a fragment thereof.

7. The anti-DR5 antibody of claim 1 or claim 6 comprising at least one mutation
selected from the group consisting of T28A, G33A, M34L, M34A, M341, M348S, N53Q, N53Y, and
L102Y, in the amino acid sequence of SEQ ID NO: 11, or a fragment thereof.

8. The anti-DR5 antibody of claim 1 or claim 6 comprising at least one of the

mutations G99A and R100A in the amino acid sequence of SEQ ID NO: 11, or a fragment thereof.

0. The anti-DR5 antibody of claim 6 comprising a set of mutations selected from the
group consisting of (i) N53Q, L102Y; (i) M34L, N53Q, L102Y; (iii) N53Y, L102Y;(iv) M34L,
N53Y, L102Y; (v) G33A, N53Q, L102Y; (vi) M34L, N53Y, L102Y; (vii) G334, N53Q, L102Y;



145 150 155 160 Ser Trp Asn Ser Gy Ala Leu Thr Ser
Gy Val Hs Thr Phe Pro Ala 165 170 175 Val Leu G n
w®200688397G y Leu Tyr Ser Leu Ser Ser Val Val TPeT/Us1006/003577
180 185 190 Pro Ser Ser Ser Leu Ay Thr Gn Thr Tyr
lie Cys Asn Val Asn His 195 29® 205 Lys Pro Ser Asn
Thr Lys Val Asp Lys Lys Val GQu Pro Lys Ser Cys 210
viii ABAYPLILYBY: (i ' 2% fhd 1 NY3Y, N1e2 Prif the amino
¢ _l)é;%%eu LeIJ a y’(lgégﬁﬁéq%%go (€ yRkF}rJg Serl\B?/al Phe
acid seguerRhof PEQ IPr¥OL ik opa fragmentfegseofhr Leu Met 245 250
255 He Ser Arg Thr Pro Gu Val Thr Cys Val Val Val
Asp Val Ser Hi's 260 265 270 G u Asp Pro Gu Val Lys
Phgo. As T ntiTiyR 5 Watibodls pf Ehim Vat cleinu6 \@np2iémg 28Rast @he mutation in the
. H's Asn Ala Lys Thr_Lys Pro Arg Gu GQu G n Tyr Asn
light ghsin PRI Fgmets DR TEibahO (SEQIVAD: V) o5 frogment ¥ereofns
Val Leu Hs Gn Asp Trp Leu Asn Gy 305 310 315 320
Lys Gu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro
Al H1.Pr oTh¢ anti3DB5 3dkibod$ of Ghim LY s/hdflein the BglBehainysa Ahbda chain, or a
Lys Ay Gn Pro Arg Gu Pro G n Val 340 345 350 Tyr
fragmept hesefpro Pro Ser Arg Gu Gu Met Thr Lys Asn G n
Val Ser 355 360 365 Leu Thr Cys Leu Val Lys Ay Phe
Tyr Pro Ser Asp He Ala Val Qu 370 375 380 Trp Qu
Sel2. As nTi@ antidDRS Potibody of dgim N whiigm saidsmiationTisin ©PR L1, or a
& Pr 385f390 395 400 Val Leu Asp Ser Asp Gy Ser Phe
ag‘%ﬁﬁ’gﬂféeﬁ ‘Tyr Ser Lys Leu Thr Val 405 410 415 Asp Lys
Ser Arg Trp Gn G n @y Asn Val Phe Ser Cys Ser Val
Met 420 425 430 Hs GQu Ala Leu H's Asn H's Tyr Thr
G B. Ly sTigeantitloR5 gatibods of deim 12whagn saiignptetiorgspelpgted from the group

consistl oTOTHA, 24S, G25A, D26E, S27A, L28A, R29A, S30A, Y31A, Y31K, Y32H, A33G,
S34A, and S34Y in the amino acid sequence of SEQ ID NO: 13, or a fragment thereof.

14.  The anti-DRS5 antibody of claim 12 comprising a set of mutations selected from the
group consisting of (i) Q24S, D26E, Y31K, S34Y; and (ii) D26E, Y31K in the amino acid sequence
of SEQ ID NO: 13, or a fragment thereof.

15.  The anti-DRS5 antibody of claim 11 wherein said mutation is in CDR L2, or a
fragment thereof.

16.  The anti-DRS5 antibody of claim 15 wherein said mutation is selected from the group
consisting of G50A, G50K, G50S, K51D, N52A, N52S, N52L, N52Q, N53A, N53E, N53Q, N53S,
P55A, and S56A in the amino acid sequence of SEQ ID NO: 13.

17.  The anti-DRS5 antibody of claim 15 comprising a set of mutations selected from the
group consisting of (i) G50K, K528, N53E; (i) G50S, K51D, N52S, N53E; (ii) N52S, N53E; and
(iv) N52Q, N53S, in the amino acid sequence of SEQ ID NO: 13, or a fragment thereof..

18.  The anti-DRS antibody of claim 11 wherein said mutation in CDR L3, or a fragment
thereof. '



—

<211> 639 <212> DNA <213> Artificial Sequence <220>
<223> Synt hesi zed sequence <400> 19 tctgagctga
wW@t@amnsmerc tgctgtgtct gtggceccttgg gacagacagt CROOESDAEE03577
60 tgctcaggag acagcctcag ad@gctattat gcaagctggt
accagcagaa gccaggacag 120 gcccctgtac ttgtcatcta
t ggt gcaaac aacaggcctt cagggatccc agaccgattc 180
tcipactpg t
a0ty O R R e B e KA ERoted from
the gR@p agﬁ@ing o NS9IAQ INSIL, IW82Q.JRIIYY $93AONG T NBaTLNO52Q, HOSbA,

' cct t.ggccaacct aaggctgcac catctgtcac cctcttccce
N95bj% gg ggctyg ‘E}g g9

Ve fdn gE Pi §daT adeemsptdieefccact ct t g
tgtgcctgat cagtgacttc 420 tatcccggag cggtcacagt
agcgt ggaag gcggat agct cccccgtaaa ggctggegtc 480
gayhc g dEhesanticloR$ atipmely gf clgiay tHheom@aiesmichcimuetacagkeaigd from the

oSS SRR BOTSCRGRS, PASREL 00 WA RE i e sequence o

SEQ@gmalgcggaﬁ:%%@gﬁ%fgagt gttct 639 <210> 20 <211> 213
<212> PRT <2 Artificial Sequence <220> <223>

Synt hesi zed sequence <400> 20 Ser G u Leu Thr G n Asp

Zég)l ﬁl gl“vaalrn ?;]%5 §§}bo of égxgn gggm%sqn%] %et gfe rg}gfcc)péllj?.\r{}utatlons selected
from Meer&G cotlisthie &Ql)QmSTGSOIG K5 1@, HISHY; EE)(QZZIS){KGHA BDES S93Y; and
Pro Val Leu Val Tyr Gy 35 40 45 a Asn Asn Arg

(iii) 348, KéiA@%lAsweth@WIdﬁﬁeguqnﬁ@ofs‘éEQ N3, %&ﬁ%n% thereof.
60 Ser Gy Asn Thr Ala Ser Leu Thr He Thr Ay Ala G n
Ala Gu Asp 65 70°75 80 GQu Ala Asp Tyr Tyr Cys Asn
8632 Al st IaRS5 Seibod yf Asim H sdd\tajnaﬂﬁccﬁﬁp%lg\/aiet Bhilesavy chain

Lys Leu Thr Vi u Adn Pro L

muta%@né S@G@feé; ﬁemﬁg@r)% cpsisting pf @Mﬁ‘ﬁf Ngéé BHE Y (B) BPAL, N53Y,
110298 (iiiP6B3 43 518, 41684 GG R NsbY, $262123) M34L, N53Q, L102Y; (vi)
M34L, N53Y, L103Y§ (vii) G33A, N53Q, L102Y; (viii) G33A, N53Y, L102Y; and (ix) T28A,
N53Q, L102Y in the amino acid sequence of SEQ ID NO: 11, or a fragment thereof.

23. The anti-DRS antibody of claim 22 additionally comprising a set of framework

mutations listed in Table 5, or a fragment thereof.

24.  The anti-DR5 antibody of claim 1 comprising the following mutations: G33A,
N53Q, L102Y in the sequence of SEQ ID NO: 11, and Q24S, K51A, R91A in the sequence of SEQ
ID NO: 13, or a fragment thereof.

25.  The anti-DRS antibody of claim 24 additionally comprising at least one framework

mutation, or a fragment thereof.

26. The anti-DRS5 antibody of claim 25 wherein said framework mutation is at at least
one of residues 6, 11, 12, 13, and 105 of SEQ ID NO: 11, or a fragment thereof.
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Asn Lys Ala Thr Leu Val Cys Leu H e Ser Asp Phe Tyr

Pro Ay Ala 130 135 140 Val Thr Val Ala Trp Lys Ala
wWepeBeI97Ser Pro Val Lys Ala Ay Val 145 150 1BGI/L8H06/003577

Gu Thr Thr Thr Pro Ser Lys G n Ser Asn Asn Lys Tyr

Ala Ala Ser 165 170 175 Ser TR0 Leu Ser Leu Thr Pro

Gu dn Trp Lys Ser H's Lys Ser Tyr 180 185 190 Ser

Cyz7.G nT@dntiTibR 5 bhishod 6 Sthim @féelaaféd fsth tifd gl*oﬂ}i/ébn?@ﬁng of Apomabs
Val Ala 195 200 205 Pro Thr Cys Ser 210 <210> 2

L1, 2<]2131b44185-<12@2>7 AL, 941332, Aﬂﬁ?—ﬂcz D2, 686 Udn8 2, %%210%22 3.3,43,5.3,
6.3,7?%? hc?r%i%&gqe%f@lel%gfe <400> 21 cat gccaagg ,

aac ‘C’ aga aagctagctg gtaccagc 48 <210> 22
<211> 48 <212> DNA <213> Artificial Sequence <220>
<223> nthe3|zed seguence <220> <221> m sc_feat
5 THhe a B3 miBndy gbsiagns Lbish lopomih 13 OF8 Aner afagment
theres220> <221> i sc _feature <222> 17, 26, 32 <223> s = G
and C <400> 22 catgccaagg agacnnsctc agannstatn
nsgctagctg gtaccagc 48 <210> 23 <211> 44 <212> DNA

29.  The anti-DRS antibody of claim 28 which is Apomab 7.3, or a fragment thereof.

30.  The anti-DR5 antibody of claim 1 wherein said antibody binds essentially to the
same epitope as Apomab 7.3, or a fragment thereof.

31.  The anti-DRS antibody of claim 1 or claim 29, wherein said fragment is selected
from the group consisting of Fab, Fab', F(ab")2, and Fv fragments, diabodies, single chain antibody

molecules, and multispecific antibodies formed from antibody fragments.
32.  The anti-DRS antibody of claim 31 wherein said antibody is a.single-chain antibody.
33. The anti-DR5 antibody of claim 31 wherein said fragment is an Fv fragment.

34.  The anti-DRS antibody or antibody fragment of claim 1 wherein said biological

activity is anti-cancer activity.

35.  The anti-DRS antibody or antibody fragment of claim 1 wherein said biological

activity is activation or stimulation of apoptosis in cancer cells.

36.  The anti-DRS5 antibody or antibody fragment of claim 34 wherein cancer is selected

from the group consisting of carcinoma, lymphoma, blastoma, sarcoma and leukemia.

37.  The anti-DRS5 antibody or antibody fragment of claim 36 wherein said cancer is
selected from the group consisting of squamous cell cancer, small-cell lung cancer, non-small cell
lung cancer (NSCLC), non-Hodgkin’s lymphoma, blastoma, gastrointestinal cancer, renal cancer,

ovarian cancer, liver cancer, stomach cancer, bladder cancer, hepatoma, breast cancer, colon cancer,



<213> Artificial Sequence<220> <223> Synt hesi zed

sequence <400> 23 gtcatctatg gtaaataata acggccgtct
wQo®angivcag accg 44 <210> 24 <211> 47 <212> DNECHPRIBB6/003577

Artificial Sequence <220> <223> Synt hesi zed sequence

<220> <221> misc_feature <222¥0119, 20, 22, 23, 25, 26

<223> n = A, T ,Cor G <220> <221> m sc_feature <222>

coloréctal cddcer,dénciéad iz taficer chiloiiidl cé‘éﬁl@ﬁla,zéaﬁf}&lﬁr%ﬂﬁﬂtcﬁfcinoma, kidney

at ggt aaann snnsnnsccg tctggcatcc cagaccg 47 <210> 25 }
canceglives cangers proptatergepoez virbal pgnces; fhyreid cansgi bepasic <@pineoma, and head and
neck Sarae Synt hesi zed sequence <400> 25 gctgactatt

actgtaactc ccggtaataa taaggctaac atgtggtatt cggcggagg

59 <210> 26 <211> 59 <212> DNA <213> Artifici al

22 t hesi d ce <220> <221>
PR o e 135 pitbody Sribog faamer et clam 3 5y hergip said cancer is

m —
NSCEEa-Hodkih’s lymphofth, {S16tédilZancer, or pancreatic cancer.

39. The anti-DRS5 antibody or antibody fragment of claim 36 wherein said cancer is an

adenocarcinoma.

40.  The anti-DR5 antibody or antibody fragment of claim 39 wherein said

adenocarcinoma is colorectal, pancreatic, or metastatic adenocarcinoma.

41. The DRS5 antibody or antibody fragment of claim 1 wherein said potency is

determined in an in vitro tumor killing assay.

42.  The anti-DRS antibody or antibody fragment of claim 1 which is a chimeric,

humanized, or human antibody.

43.  The anti-DR5 antibody or antibody fragment of claim 1 which mediates antibody-
dependent cellular cytotoxicity (ADCC).

44.  The anti-DRS antibody of claim 1 which comprises Apomab 7.3, or Apomab 8.3, or
a fragment thereof.

45.  The anti-DR5 antibody of claim 1 in a dimeric form, or a fragment thereof,

46.  The anti-DRS5 antibody of claim 2 cross-linked with an anti-human IgG Fe region, or
a fragment thereof.

47.  The anti-DRS antibody or antibody fragment of claim 1 fused to an epitope tag

sequence.



<221> msc_f eature <222> 27, 30, 33, 39 <223> s =G

and C <400> 26 gctgactatt actgtaactc ccggnnsnns
wonEgHsIIMECc at gt ggtatt cggcggagg 59 <210> 27 <PAWESD16/003577

<212> PRT <213> Artificial Sequence<220> <223>

Synt hesi zed sequence <400> 271%sn Ser Arg Asp Ser Ser

Gy Ser H's Val vVal 1 5 10 <210> 28 <211> 11 <212> PRT

<2483> AAtchiché{caholSeediBsisingdBeartibddy ol fikivebfug&Dio a heterologous

. sequence <400> 28 Asn Ser Arg Ser Tyr Ser Gy Asn His
amingggidggquenices 10 <210> 29 <211> 11 <212> PRT <213>

Artificial Sequence <220> <223> Synt hesi zed sequence

<400> 29 Asn Ser Arg Ser Ser Ser Gy Ser His Val Vval 1

5 40  The chimeric molecule of claim 48 wherein said heterologous amino acid sequence

comprises an immunoglobulin sequence.

50.  The chimeric molecule of claim 49 wherein said immunoglobulin sequence is an

anti-human IgG Fc region.

51.  Isolated nucleic acid encoding the heavy or light chain of an anti-DRS5 antibody of

claim 1.

52.  Isolated nucleic acid encoding the heavy or light chain of Apomab 7.3 or Apomab
8.3.

53. A vector comprising the nucleic acid of claim 51 or claim 52.
54.  Ahost cell comprising the nucleic acid of claim 51 or claim 52.

55. A method of producing an anti-DR5 antibody comprising culturing the host call of

claim 54 under conditions wherein the DNA is expressed.

56. A composition comprising an anti-DRS antibody of claim 1, 28 or 29, or a fragment

thereof, and a carrier.

57.  The composition of claim 56 wherein said carrier is a pharmaceutically-acceptable

carrier.
58.  The composition of claim 57 further comprising an additional anti-cancer agent.

59.  The composition of claim 58 wherein said additional anti-cancer agent is an

antibody.
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60.  The composition of claim 59 wherein said antibody is selected from the group

consisting of an additional anti-DR5 antibody, Rituxan (rituximab), and an anti-VEGF antibody.

61.  The composition of claim 58 wherein said additional anti-cancer agent is a

chemotherapeutic agent.

62.  The composition of claim 61 wherein said cheniotherapeutic agent is selected from

the group consisting of CPT-11 (irinotecan), gemcitabine, carboplatin, taxol, and paclitaxel.

63.  The composition of claim 58 wherein said additional anti-cancer agent is an Apo2L

ligand comprising amino acids 114-281 of Figure 1 (SEQ ID NO:1).

64. A method of inducing apoptosis comprising exposing mammealian cancer cells to an

anti-DR5 antibody of claim 1, claim 28, or claim 29, or a fragment thereof.

65.  The method of claim 64 wherein said antibody is a chimeric, humanized or human

antibody.

66. The method of claim 64 wherein said mammalian cancer cells are exposed to an

agent which activates DRS.

67. A method for the treatment of cancer comprising administering to a mammalian

subject an effective amount of an anti-DRS5 antibody of claim 1, 28, or 29, or a fragment thereof.
68.  The method of claim 67 wherein said mammalian subject is a human patient.

69.  The method of claim 68 wherein said cancer is selected from the group consisting of
squamous cell cancer, small-cell lung cancer, non-small cell lung cancer (N SCLC), non-Hodgkin’s
lymphoma, blastoma, gastrointestinal cancer, renal cancer, ovarian cancer, liver cancer, stomach
cancer, bladder cancer, hepatoma, breast cancer, colon cancer, colorectal cancer, pancreatic cancer,
endometrial carcinoma, salivary gland carcinoma, kidney cancer, liver cancer, prostate cancer,

vulval cancer, thyroid cancer, hepatic carcinoma, and head and neck cancer.

70. The method of claim 69 wherein said cancer is NSCLC, colorectal cancer, non-

Hodgkin’s lymphoma or pancreatic cancer.
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71. The method of claim 68 wherein said cancer is an adenocarcinoma.

72. The method of claim 71 wherein said adenocarcinoma is colorectal, pancreatic, or

metastatic adenocarcinoma.

73.  The method of any one of claims 67-72, additionally comprising the administration

of a further anticancer agent.

1

74.  An article of manufacture comprising a container and compositions contained within
" said container, wherein the composition includes an anti-DR5 antibody of claim 1, 28, or 29, or a

fragment thereof.

75.  The article of manufacture of claim 74 further comprising instructions for using the

anti-DRS antibody in vitro ot in vivo.

76. The article of manufacture of claim 75 wherein said instructions concern the

treatment of cancer.



