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Tnduction of various cellular responses mediated by such TNF family

ligands is typically initiated by their binding to specific cell receptors.
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(1997))' lacking a transmembrane and intracellular domain. The extracellular

portion of typical TNFRs contains a repetitive amino acid sequence pattern

of multiple cysteine-rich domains (CRDs), starting from the NH,~terminus.
The ligand réferred to as Apo-2L or TRAIL was identified several
35 years ago as a member of the TNF family of cytokines. (see, e.g., Wiley et
al., Immunity, 3:673-682 (1995); Pitti et al., J. Biol. Chem., 271:12697-
12690 (1996); WO 97/01633; WO 97/25428; US Patent 5,763,223 isgsued June 9,
1998; US Patent 6,284,236 issued September 4, 2001) . The full-length
native sequence human Apo2L/TRAIL polypeptide is a 281 amino acid long,
40 Type II transmembrane protein. Some cells can produce a natural soluble
form of the polypeptide, through enzymatic cleavage of the polypeptide’s
extracellular region (Mariani et al., J. Cell. Biol., 137:221-229 (1997)) .
Crystallographic studies of =soluble forms of Apo2L/TRAIL reveal a
homotrimeric structure similar to the structures of TNF and other related

45 proteins (Hymowitz et al., Molec. Cell, 4:563-571 (1999); Cha et al.,
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resistant to apoptosis induction by certain recombinant forms of

Apo2L/TRAIL (Ashkenazi et al., supra; Walzcak et al., supra). Jo et al.

35 has reported that a polyhistidine-tagged soluble form of Apo2L/TRAIL
induced apoptosis in vitro in normal isolated human, but not non-human,
hepatocytes (Jo et al., Nature Med., 6:564-567 (2000); see also, Nagata,
Nature Med., 6:502-503 (2000)). It is believed that certain recombinant
Apo2L/TRAIL preparations may vary in terms of biochemical properties and
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example, on the presence or absence of a tag molecule, zinc content, and
trimer content (See, Lawrence et al., Nature Med., DLetter to the Editor,
7:383-385 (2001); Qin et al., Nature Med., Letter to the Editor, 7:385-386

(2001)) .
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Upon 1ligand binding, both DR4 and DR5 can trigger apoptosis
independently by recruiting and activating the apoptosis initiator,

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

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

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

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

to as DcR1l, DecR2 and OPG, which believed to function as inhibitors, rather

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

45 [Marsters et al., Curr. Biol., 7:1003-1006 (1997); Pan et al., FEBS
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to as DcRI, DcR2 and OPG which believed to function as inhibitors, rather

than transducers of signaling (see., e.g., DCIIl (also referred to as TRI D,
40 LIT or TRAIL-R3) [Pan et al., Science, 2.76111-113 (1997); Sheridan et
al ., Science, 277:818-821 (1997); MFarlane et al,, J. Biol._ Chem,
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Pan et al DCREEagﬁ Dc422 réceptors “do Adt si Ei tAZA 41-45 (1993) DeQI i - Eapoati

at al., I'muni Eftft /3,813 2 1es( @ﬁ%)tma G&@m 6t @Rts @tceptéxtgo%]m I'n
contrast to DR Dﬁ% 3 rece ors nbot S|gn .
apept oai s. be@@r’teﬁf’ﬁte&nt‘? 688|]é§e’tﬁﬁtnéen bY Hd S8t Fre 2 cf‘/“ol BRE FEceptor s

have beenta époriRédreqertdre api thay ity PeoRiEDHC é)’(’aﬁlifﬂpé°t1§nt"‘Ftll'f)R?IY dft Fddaies

directed dedmilienDR4lIsecept descatiddhawi ng gagond se94/67¢r% apbpisbed cTudet RRity in

certai n  neyoal rbcarboszejslzts Al : deschileds) ool; gia DB AEBL: publ ighed Jul y
1999, Vo, B 73349, p "spegd Julifedd, 2000;, YO G3h066661ubbi-Shed

sug 1Af 5003

fith at a

T65: bodr. 260810 Eﬁ%b‘)‘mp@wﬁfhaaga a|—a+%tl——s ln%?u‘hao%{ "fég a5 dgol’
(2001); WO2/021909 7033 igheH| Pesiqelpr E)e(?éﬁber‘”°2°3/?6%)3f7 1639483672 putIPE shed
May 22, 20@3;03/3B0838/ 9330483 pud issheehsvayo 593/200915; pWB1i6BINIFY1B AP i shed.
May 8, 200&.rtaizerdndi hrantihribRS cantiRodiiesyiBavBeen kewt:seedeeredessr.i bed,

See e g. ’98\9g.79%3 ﬁ&ﬂ?ﬁaeﬁumobé&%&"' NOVQL@BQf cBirriB98 e Garf fi tsh atum@loa, ,

.}5 95 629%%97{ %%)61 (19@9% 3 Icm:L 2::1v6u95t é‘llagg,g;,gatu%ghhgc?v"ai 73554[3%50 (2d¥af Ur e

(TRAI L- RecEBEEeT2)t Sppr e§§e§“‘t1ﬁ’8dy Goh é?%&t’?e§ﬁ’ft°l5er2§v5%ppresses the

Gast r oi nt eSivHal ofTUTRSE SAtGRewkVEdn CSEYPiptiegkinal ApsiFafrovdiny FCEY n&tonal
congr ess aibshbatac| omaintAntdthadilesongreGangensnocliog- 229i8dpes ik, CROB2s.
Banff, Al bgltaz.Gapada; Y¥3:034035043venihl, i ahinda Moy 2608502003511 ¥d May

03/ 037%5 3t pup(![0|3sh%g I@%o%i%}lgogl%hgl{édaqg&t|Bon,20g§rta|19, ﬁagﬁgnodbemalfaw ng
cross-reactiiyi and rece \Y <l see,
e.g., ITSFEEQ?‘%% kf‘gén%§6°7ss§%aecal‘ffuﬁe %%%i%an%’ BRQ%%Q 993%%%33)% (al so
cal | ed humafeBHegn{fis6c\-8: - PRSIPFFL BaF52 di0f SFAE i1 74PF G- a%?totgen Bp35) is a
hydr ophobic tr amlsn”eﬁm(aneantpﬂe@t eilplagi t l¥alX8 g hrec - éY‘“RR@t’BGﬁtreﬁFrlcted

appr OXI mat @leye3mt kid ibo categknnegmse - B antdydraburbd c Botayaqmbeayteesr(tvat etk ne et

al. J.,Biol. moIQ@ﬂ'arZ@élz(giaQ) eflja%ggdxlrlat%w {51989 bcataldod igited dinat maukre ENMBO
T. 7(3): 711-7 8198§)a)le tlgee ggtt lge o2l sey eXQé&%ﬁqu@ 91 Rt @fsdbhan 90%
e i& AR o
o

of B cell homas n at % ood 1

63(6): 1424“’11-?3“? 84Y) alb MBPsno (31’ ‘3’68 énat 0| %l BRET5t ¥ el s,

pro- B cel | sxerasefulonploagarar cehdns Gf of her Cﬁ’dr mgn-Hodgkin’s  lymphomas (NHL)
(Anderson et al. Blood 63(6):1424-1433 (1984)), but is not found omn

30 hematopoietic stem cells, pro-B cells, normal plasma cells or cother normal
tissues (Tedder et al. J. Immunol. 135(2):973-979 (1985)). CD20 regulates
an early step(s) in the activation process for cell cycle initiation and
differentiation (Tedder et al., supra) and possibly functions as a calcium
ion channel (Tedder et al. J. Cell. Biochem. 14D:195 (1990)). Given the

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

The rituximab (RITUXAN®) antibody is a genetically engineered
chimeric murine/human monoclonal antibody directed againgt the CD20
antigen. Rituximab is the antibody called “C2B8" in US Patent No. 5,736,137

40 issued April 7, 1998 (Anderson et al.). RITUXAN® is indicated for the
treatment of patients with relapsed or refractory low-grade or follicular,
CD20 positive, B cell non-Hodgkin's lymphoma. In vitro mechanism of action
studies have demonstrated that RITUXAN® binds human complement and lyses
lymphoid B cell 1lines through complement-dependent cytotoxicity (CDC)
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tissues (Tedder al. J, Immunol, 135(2) ;9" 73-979 (1985)) . CD20 regul ates
an early step(s) in the activation process for cell cycle initiation and

differentiation (Tedder at. al., supra) and possibly functions as a cal cium
ion channel (Tedder at al. J. Cell- Blochem 14D:195 (1990-). Gven the 35
expression of CD20 in B cell |ynphomas, this antigen nmay serve as a

candidate for "targeting" of such |ynphonmas. The rituximab (R T",] YAN
ant i body i teaf genetl.calbyd edsgbnaesads craower | ¢ramur pive/Mrghenm #é?ﬂ?ol GAai
ant i body di'f3@Cﬁ7Q@ agaknstasiha o649, anthhgengnRiitexd rabidisy t hre aasdvisbddy
called 1111 ﬁﬁijyldép@n&éﬁtpaée‘i'ﬂlmeh@ateﬁ 7c§§@t]o§1c149 | gp@d Aphicke 7.red888y,

(Ander son et az..) 'Y~ L~e is indicated o t 4 ents
with rel a %Iét'ax%} re?r n shovrnow_ hav an :proi:;{ %Jl@ Eff%@&!m:rﬁ tQ‘FLt E’:\.@E&

(R B cell
non- I—bd?gkl‘if?‘@lci‘ﬂ?ﬁ'pﬁﬁ?fgé?“latﬁo‘%/l ferGY?re%Warﬁ° rﬁn8‘F°eacaﬁ°8‘h°51§t88P 13Ha 21
denonst r at @tiet hatt RICPUX. EhdD dophdsntidrdiesc odpl erfentMliopel | prsed - |B49phoi d B
cell Iinesgdhbsough cQspd)enenty:dependeidenc ytukaxd cintly cd@i%8)chedothReffieet al .
Bl cod 03(2); 435:445. ;93%4)%@ 296308 Mol oBl,000 10 103t 10,2738 <2 kot
(2004) Addl ti Onal Ié{» ?| s:Ls nl f'tEO%lqliL ﬁgn ilonl(a elilﬁ%%aéfé tf’n.p cytotoxlc

ant i body- dEP&hdERT € 0Xi Cl cen

|' S17} §t5e8h C?>°Pf6’v7bi‘i’“€’d’1 h% 8 prdb?ritf“élf’:i‘tlt e"l‘rfdeﬁcsln PSS fed 5

th, rmdi.nel.i Wequocaetnioohprassaéys%admh@mapﬂdueel%ﬁéﬁﬁ)oéﬂ d8qlj ‘rlé&'t)l)y, Whi | e

ot her anti+0%-2Qcand CD20uanrti hedi @svilanaotrifihienayl elesad .cel Bl gosh t88( 10)
:637a (1990 e)ﬁgé\é%?r Qi'oofaet peen RlogddX alnd( ﬁo)m@nﬂax@g&t 8k ncghesntberapigs, and

tOXI ns has een observed.ex eri [n particular ] RXPI

sensi ti zespr(TFHbabrlﬁsF]%’T"éiﬁ]i‘ ReFRERTB" c & 'fe 1 e Cel T hes t%e@t heR%(cyt?ot oxi ¢
10 ef f éTt sBigbd B3d0Xorabi4P n(19€HDP, Va- 16, d| phtheria toxin and ricin

(Dem dem at al. Cancer Chenotherapy a 32. adi-onharmareutscal S
12(3):177-185 (1997)). In ViVauamedldesntgakbnstutiNes have shown t hat

RI TUf I NO depletes B cells fromthe peripheral blood, | yrrph nodes, and bone

mar r ow of cynorrol gus nonkeys, presumably through co
cel | -medi at ed pPlERESsEY (CREFF 9BTPa5°CeP R éF%El?SSBBSClﬁS‘ %%Pgﬁ t%g/

SUMERY20OF FErdaiiAltORr Mo discErspr (St Hrpddeat Rn¢ 0epteat iiigshaas P§a%1ﬁ6%s
Apo- 2 | i gamakinl RAELboRBerpel ypepei tlesnorond éadlhde esthedsr cantisbbidicesanand CD20
ant i bodi esccﬁﬁ)@lsﬁﬁgvéﬂeglngh@{rﬁleﬂ cebndbadi gentesefivéd oty ent Agopn imasiuded

met hods of Jz%eﬁelagdfan%gaom LSRG EXDOSING-EANEREL ! &n 2 caftive

effecti ve anount 20 antl bod ti he
cancer cel T¥UAF e“%x e5‘§gdr?ceba‘°r1r g %ect?’&/esu o ?godlegt ]%iecagl@ﬂloﬁ of

ant i body, wehstasDPaSn RFOPIYst 2PRd C%ﬂlﬁﬁd’&’/""é’r 25°%F@8?ﬁ1§¥ DR aWtoBody" and
CD20 ant i bexbpL/Tpth owakiéarh réverearparitibety appoPRP TRAEPOGES &é‘ﬁ%WeFleJd’eﬁ ®r
anti body amdnh@iX0amntédiediies enployiedei pytdrey mhetrodsigrdvef fegt i vigetd
achi eve synepay-4 heriapauti calbyt 18 Featdrheidn torhi nednant écfeaneeniebd ect

is greater ;tha anger_ (N aWhenihe Q2LL TRAIbe OF
ant i bodj es"ar egré('IK r}f o e{’iﬂm% IQ)\%I (%Iu%ii?%ﬁ%qg?‘%fgg%gdgptrtohggeaygﬁ hcvgg)eritse The

ma
met hod<’ nalPEm s PFtr o s 80 Vi VO.
wherein the Apo2L/TRAIL or death receptor ant:l.body and CD20 antibody are
administered to a mammal (patient). Optionally, in the methods, the cancer

cells treated with Apo2l/TRAIL or death receptor antibody and CD20 antibody
are lymphoma cells.

35 Further embodiments of the invention include methods of treating an
immune-related disease, comprising administering to a mammal an effective
amount of Apo2L/TRAIL and CD20 antibody. Optionally, an effective amount
of death receptor antibody, such as an agonist DR4 antibody or agonist DR5
antibody, and CD20 antibody is administered to the mammal. Optionally, the

40 amount of Apo2L/TRAIL or death receptor antibody and CD20 antibodies
employed in the methods are effective to achieve synergy therapeutically,
e.g., their combined effect in treating the immune-related disease is
greater than the effect achieved when the Apo2L/TRAIL or antibodies are

employed individually as a single therapeutic agent. Optionally, in the

6



wherein the Apo2L/ T_RAIL or death receptor antibody and 0720 anti body are
adm nistered to a manmal (patient) . Optionally, in the nethods, the cancer
ce'ils treated with Apo2L/ TRAIL or death receptor antibody and CD20

anti body are |ynphoma cells. 35 Further enbodi nents of the invention

i ncl ude nethods of treating an inmmune-rel ated disease, conpri si ng
admnistering to a mammal an effective anount of Apo2Li' PRAIL and C._P20
anti body. @ptibanaltbhy, immreffadetéd aligprrgntis shegeetil PEEEPELT EntTbod}e such
as an agonksterBR4.anti body or agonist P15 antibody, and 0520 anti body is
adm ni st ered t oudRgsNAEMBe. 1 LRLE QRAkhMuad hecdsaspuptatahg Ap@2idradRAIlL aor

death receptof, ant! pody a%”qmrQD%Ore@LQEéJD‘&% %e Sﬁpéa%&q 'cBmMQldEBEQé}QS oare

effective 10 achi eve syner rapeuti ca LAY g., amm (%gnqlg?d ef fect

in treafi n§PABRSHLITES r & t%%ludf S8 ETPE Hgr ea“%r it tlﬁge achi eved
when the ApeRie/ TRAlpressiemtdt6ti %es Dite *n&f5l BYed aPﬁd‘i‘R?Pdﬁ%’ieFV“égg a&%fngl e
t her apeut i eiagensz <ept ienald yxpigss¢heaid amet podwre tivseptpranedp@tigteing

di sease i s 5 heprBt Qied AGIHRT ioki Spddk, /MM | Pt €deaSEl es@pte Abitvadsant the

i nvention i ntcgg%? gang(?amggl treat 's%s rgltﬁgrn{i@ﬁodsnf@f ﬁmﬁﬂﬁlg, E%QSJ.%S an

i mune-rel ated di sease ol capcer conprising_steps, of; i ga _ssue
or a cdPl 8&nPi%e °F r'Bihct Re TEAMBT P eXan' T ng t%ede'??sdgue %r&cl%té?ﬂyn Plaldad

expr essi on fefmags D20, 1RGN/ GHSSERS, a‘?ﬁfeﬁ'ﬁﬂ*ﬁ detBi ni ﬁ’éprfﬁ?lé’n t| ssf}e or

cel | sanpl emexpriessadsngsirg TgeyoOr nore receptors, admnistering an

effecti ve amountptabnApg2L¢nERALLhcaE deatie rieceptor ambibodyiandldCpze to

anti body t gasakckJrepgral, Jhecstepsnbnct Be EpsNotharl ahderaniainngeexproessi on
10 of qpe 2o TS ol SHER LECARLOr S.ABY, De, QN AlChAdel Bede ATIghY (9T casSay

formats, inc assa etect] ng A expres=i.on and

i m munohi striﬂ:‘ﬁé’rﬁni 5P §§a§f‘§ ‘t“l onal I y, the methods of the inventi.on
conpr-ie, in ad¥ue erpdérengdnthitst eV VARYF1QR BFF ééﬂs\‘iéa"ﬁﬁn%t‘”aﬁfoﬁﬁﬁ‘l‘ﬁ]’?RAl L
and/ or deatih thec@ptoring I8 aamt:i body and C D20 anti body, adm nistering
chenot herapeutic agent(s) or radiation therapy to said namml. More

enbodi %nt s of g.h% ﬁ&“ﬁg@to'f%e@éﬁlgl J:An'clézg rc@ifsd @hp%n@fe@&fﬁ@h%mmilﬁah he

follow ng clai msancg:g c]éllsA gEt hOd Sth ee%gfé&g.vgaanﬂt 8@' %§2L/@19ﬁ@.“ sing
exposi ng mamal fan. cancer .ce ¥n synergistic ef ive amount of

Apo- 2L/ TRAI L  pBIYPRRIpET g8 41rd° (fﬁﬁbmgﬁtl body. 2. The rret hod of claim .l
wherein said Apo2L/ TR AlL pol ypeptide 25 conprises am no acids 1-281. of
Fig. i (SFQ I D NCrhy rerha bf agasnt dereipasiigntp2hPRadh royreFhiglenet hod of

cl ai m Izswher ei Nc&pirtsApadhb' RiEdd L-pal ygrept 1 (de conpni ses wvgnentact ds
|'1:-2811 of Fi gvalllal(l§|§%4e|;}fNO ). 3U 4. The nmethod of claim 1l wherein said
cancer cells are exposed

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

30
4. The method of claim 1 wherein said cancer cells are exposed to

said synergistic effective amount of Apo2L/TRAIL polypeptide and CD20

antibody in vivo.

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

cells.

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

40
7. The method of claim 1 further comprising exposing the cells to

radiation.



said synergistic effective amount of Apo2L/ TRAIL pol ypepti de and CD20

anti body in vivo. 35 5, The nethod of claim1l wherein said cancer cells are
| ymphoma cells. 8. The method of claim 1l further conprising exposing the
cancer cells to one or nore growth inhibitory agents. 40 7. The net hod of
claim1l further conprising exposing the cell: to radiation. B. The nethod
of claim1 wherein said Apo2L/ TR<ATL pol ypeptide iz expressed in a

reconbi nant host- Eed mechelerst ebpifr bifReIrd R giad 8 PPOTY TRt PAigPHPti4° G0 cel | .
yeast cell and &prewetiin 5 BcoPhigarmebduydeafl edlatrdligneris sr3ai d

Apo2L/ TRAI' L pol ypepid;de JeSa chb nked (o2 pahystahyl esei gl ycol nol ecule. 10.
The nmethod of claiml wherein said CD20 antibody is a, m)nocl onal

ant i bod 111 11, The nethod of clajm 10 Wh rel E'Lﬁrﬁk 54 g% ody is the
antibody R tuximaB "9 ChEIHEG SP Y BatT R AR n8 i sease,
conprising 15 Haiehitstepphgtigens wanTA "eesyifer gi stic eff ectl ve , anmount.

of Apo2L/ TRAIL pol ypepti de and CD20 anti body, 13. The nethod: of claim 12
wher ei n sai d. AmZbﬁJlaé‘Lﬂodpgf vpept i deereCOMaid SBS0 ik N@dacisds derR8lorafl Fi g.
1 (SEQID NG :L). .9 % fragnent or 20 variant thereof. 14. The net hod of
claim12 wherein sald Apc2L/ TRAIL pol ypeptide conprises am' no acids
1-14-289 of Fig. 1 (SEQ TD NO:1). 25 15. The et hod of. c t%lz wher ej

sai d Ppo2T, /T, -11-A%Ee GoFipd o Sadsdl “RRFe r B8n i Aatit A %’t e P e ectyed
fromthe group RiGORFISt | ng of a CHO cell, yeast cell and B. coli, 16. The
met hod of claim 12 wherein said Apo2L/ TRAI L pol ypeptide is 30 linked to a

p0| yet hyl ene gl }{i:oh me@pécﬁgkjltgeatllg a-ﬁhﬁnnﬁlﬁé hed-teb &lsaidn, l«?omph:a:rlegn sai d

|mmune fel at ed Al ease. |y o IOMIRLL L0 ALt utu ScPlocT Lhilie Sol erosis. 35
18. Thé method of ¢l alm t2 wherel n saj g\({m body is a nonocl onal

anti body. 19. T?%’zﬁé?’?ﬁ*gd pB}YP(‘?P%ﬁd&TdBCWe?%llﬁ dai d CD20 antibody is the
anti body Fituximab. 40 20: The nethod of claim1 or 12 wherein said

Ap02L/ TRAI L pol ypephé dethodne EBEO Enthdrsdy saié 2aoth/ARATerddreddtential | y.
21. The net hod efnpeldismukindracl®s whenebn rsai d Aoty TRAN Lopel fpeptritder and

CD20 anyi body apg;agm.pistered concurrently.

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

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

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

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

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

rheumatoid arthritis or multiple sclerosis.

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

antibody.

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

Rituximab.

40
20. The method of claim 1 or 12 wherein said Apo2L/TRAIL polypeptide

and CD20 antibody are administered sequentially.

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

B8



BRI EF DESCRI PTI ON OF THE DRAW NGS s Figure | A shows the nucl eoti de sequence
of human Apo-2 ligand r_D1,1A (SEQ ID No:2) and its derived amno acid
sequence (SEQ ID NO 1) The "Na at nucl eotide position 447 is used to

i ndi cate the nucl eotide base nmay be a or "G Figures 2A and 213 show t he
nucl eoti de sequence of a cDNA (SEQ ID NGO 4) 10 for full length human DR4
and its derived amno acid sequence. (SEQ ID NGO 3) The respective

nucl eoti de and =adi aooasitibSequencasnioerdlurerribRItAYe al so reported in Pan
et al., Science, 276:111 (199?). Figure 3A shows the 411. amino acid
sequence of hunman 1985 (SEQ ID NO 5) as published in WO 96/51793 on

Novenber 19, 1998. A transcrl tlo YA deant of hunman DRS is
known in the art. This DRS QgRIP;PANI §¢ Tm} 440 am no

acid
sequence of hunEsuDRSA SEQYS| EPNAVET SR BT SERETEF g B d83B #P]hdl Jﬁéaléé DA

publ i shed isE061D)NOS8Y 35888: 50 AeAngl Side) aci®FEaudicgu B4 MPeStr afes "The
expr essi 0N ©fhuApe2LdTBMikiod @4EALOESd fo Bnaicpmphommucddridd hess m@0 ¥& gure 5
il.ustrates, ,,e?pr%sm on of 0D20 in B Iyrrphoma cell lines. Figure 6 shows

the effects of Apo2L/ TRAI RI.TC XAN(r Moo t t tHRRS. 0N t he
growth of pre- eSPaBI %‘heaa&sz&bcut a%%oés‘)l %&8 %9%%% E%NA =88 <9

t unor Eﬁ}ﬁﬁﬁipik in
3C1D nilte. £F §utle ‘enashdweat ORt HBF TEsTTE DA™ S Gf
25 RI TUXAN(ES "resprct oenbidiabiida erdeampentaced W?WF@RFLW}%& 4Tl3ml\ﬁlrsf’ on
the growt befcqar en @t @bl 41 . hedisiwbcuzamaousisBd -n | ynphoma tunor xenografts
in SOD mce. Fﬂ*:&%@ 3§ ssltw&h& he1 effiestas i fscARA24 vk TR Inks RETUYANDS) or
conbi nati on LLeanent 3 S t%! TRAvetld R TUXAXV B QansaspaseappLRssi Ny
IS Su Cu

|npre-30esp eousBABInpna B tcevvnln
SC -', I’ mi E& 1Y ﬁr%u“@ns?%v\és PRE B T orts 51 DE% DEMEBE KEDAILA! (5ol

n| Stic antl
RI TUXZI NO, tlor 448 GFBRN 2Ci rFeaisuse r?énfm“t?ﬁ Ptre ‘5”?%\&’ Gf! 8“’%slf‘ag‘rgi%
subcut aneousd BJ AsBoubll ysipph cimaid afvidi 25 po grattts29.n1SEL D n1 ce. Figure 10 shows
the effects of Bdar&gonintibgaas i dhadyxpddELAXEE) po@n/TIBEL corgphersi o B
treatment QN GasPasH RLQGessing in pre-established subcutaneous B, ;AS
| ynpho turmr xeno raf QU § hd 1dst nates the
gﬁk) g %ﬁ) %ﬁ;%??%& nré§g¥%ﬂTL§€%ng:1 Féého c

expres n of tor N b 1in | e 12
shows the eff ecf’§“6? 6,6\65‘?‘1’_7 The, ﬁfﬁ"t% Z RAQL l_Fl nat i on%rhb E’%?%%t ment

on the growt¢rtosntppre- t@stw%r?éop@um%w@s%%ﬁﬁgeﬂﬂm B%AﬁrrB?“P XEN6YTaf t s
in SCI D m eenogkafygr &n E8rshows the effects of Apo2l,/ TRAIL, R tuximb, or

conbi nat i on tr eafpENt oMot ecgriawt hredulps ecesteabl iestrts DEEIS-220tlolTRAEUI | ar
| ynphoqﬁ eRpgkaf t S . comPimakldd ngrggtmegt Fogungosl/frart.| Wsd r aiTesancheoef fiect s
and mechan! SnEhOf Cp6r|e| esta&o!L:.shQ«g s%cutaneous BJAB lymphoma tumor xenografts in

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

treatment of Apo2L/TRAIL and RITUXAN® on caspase processing in pre-

30 established subcutanecus BJAB lymphoma tumor xenografts grown in SCID mice.
Figure 9 shows the effects of DRS5 agonistic antibody, RITUXAN®, or
combination treatment on the growth of pre-established subcutaneous BJAB

lymphoma tumor xenografts in SCID mice.
Figure 10 shows the effects of DR5 agonistic antibody, RITUXAN®, or
35 combination treatment on caspase processing in pre-established subcutaneous
BJAB lymphoma tumor xenografts grown in SCID mice.
Figure 11 illustrates the expression of CD20 and Apo2L/TRAIL

receptors in NHL cell lines.
Figure 12 shows the effects of Apo2L/TRAIL, Rituximab, or combination

40 treatment on the growth of pre-established subcutaneous Ramocs RA1l tumor

xenografts in SCID mice.
Figure 13 shows the effects of Apo2L/TRAIL, Rituximab, or combination

treatment on the growth of pre-established DOHH-2 follicullar lymphoma

xenografts in SCID mice.



Apo2L/' TRAIL, and R tuximab or conbination treatnments on BJAB cells. Figure
7.5 shows the effects of Apo2L/ TRAIT,, R tu-:inmab, or conbination

treatment on the growmh of Ranpbs T1 tunor xenografts in SCID mice. 5 Figure
16 shows the effects of Apo2L/1 RAIL, Ritux.imah, or conbination treatnent
on the BJAB-Luc tunor xenografts in SC ID mce. DETAILED DESCRI PTI ON OF THE
PREFERRED EMEODI MENTS 10 unl ess ot herw se defined, all terns of art,

not ati ons and otigere 1gcilenttizhies tiey mifrokogydusedriereiri wie At E1WdeY to
have the nRankpgsILCEATRRLYIHAGRT SiBoththyn theseenfs skiBiAs cklls.the art to

whi ch this inveption 15p§1rot,@ltn§ kb3 O5E A g&i&mﬁew&m&m 60 MRt ion

under st ood neani ngs a her I El fr ready
ref er ence, "5 " ¥Het ﬁcf l%f’vc')tﬁl oggﬂo FL tULraoef in & %ll';%)gr% %ggéfb;l Is%omluna

necessafily be B§HE? rGedtd tﬁ‘%rﬁfé%céﬁﬁ%@%%ﬁ‘légﬁﬁt iaF et ePence over “what

i s gener al Exyeauneter st ¢bd BIARtlhe tamer xFpgraftecHhiS§to8iehd procedur es

descri bed or referenced herein are generally well understood and conmonly
enpl oyed usi ng conventi onal . nethodology by those skilled in the art, such

as, for exanple, the yj sk I o et hodol ogi es
descrl bed i n Sanbr ook TQE!'E?S sz%{q BP ULLR%EE?RQDC%@ ora 1: ggyall\l/gng |..2nd.
edi tion®(1989) ¥dras Sﬂ?kieﬁﬁlsﬁard%' neEab?ﬂ']at Py Presstt GOl a Spr Har bor ,

N. Y. As apprioptifice teprigoteir esef nrotairng e héntradedf to cB?‘Ff‘Fer’iﬁeal'Te?nmgS
avai | abl e kéddnandnseagent Syatipsgeneradily icathe edtott vhach ddéer HYSBEIOM t h
manuf act ur grwdefd nedrpr ehACQhSesandboks PAEANMBEIELUNIAsEtodd Bidnenys Sere

noted. Bef 9L 1’%.ne<.ti1 BLE %Sg(g# EEL[J.Q da%’d/gx.l bS5y %Qdﬁ%@i@eﬁal@@é‘ el 8¢ andaschh Red,

a.. is to be un er sf 0o his nvention Lheent o
parti cuf ar U AoddF ot heprreortL s celﬁecfﬁsﬁ‘éély g%lcr?g%é%ggq:thf jfgge}er a,

const r uct s SUbsAATF irg aEHEEe IR STT hBTFtat® SFRRFAEY, “GF %8 Vary. 1t Is

al S0 to betad@mumeer stdootodehatest frect e P0lrOEF SRS PPREE R AT C] %EI‘FB"T‘”ﬁ’h%e”

pur pose oOf undles€esdabiang ERMbLIGUlearlogadodiing ntevertiynalamdthagiohwsty bHt erded to
limt the s§§1QQ§ of dnhe.present dsnvest i Ampi, CbnavdikeBe ukinizeednarkyldy t he

append alns metho e t T hekei neagdhi1bP Ehgiappanded
cl ai I’I’B%gt he oné.gg tq:x f@'l%&:fég dggérggedt h.@i S§n§3 U&?det % 1 X =

;
referents Elﬁli’°é§§°’iyhaan“t?6n%néixte%lt arI Rc%é]t es” o q?arb!)pq‘a%ﬁ%tmy P?Jé?t'i ons
ment i oned BekkisarEde EpfResr gb¥at etf H@P"é’ipﬁlaéﬁ ?@F%‘?"éﬁf’;emt"‘é Vdfl%cﬁt?sé d
descri be thewnetiods avd/erlendtiosi ahds Fergerionrreet 9orP M th SHTE & t‘I"Pé o
publ i cati ogscaateni teen kuthlh@akéonsrehde brébodoes ebmi/ar epeianeckrconntdwei r

di scl osyr eopﬁérggset gogeiae filing date of the present application. Nothing

here is to L&-[%% pres%ffﬂt adm 38! an kL hals uéégeth&\é@&t Qs Rk, ic

entltledto antea |cat|ons virtu r Ly
date or prllﬁrt‘i:ldieeu’b‘}erﬁﬁ?i’éinf?a&n furlflﬁeery ?rhels 2 t 1mltEdb |cf<’aht%| Q-Eecig{déé: may

he dif f er enetiodelAshosetstdvn etd +EY6i r%“f“ﬁjdei?éﬁjcfénf’r Ry (FPERTF 1. 10

and reagents described as such may, of course, vary. It is also to ke
30 understood that the terminology used herein is for the purpose of
describing particular embodiments only, and is not intended to limit the
scope of the present invention which will be limited only by the appended

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

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

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

40 herein are cited for their disclosure prior to the filing date of the
present application. Nothing here is to be construed as an admission that
the inventors are not entitled to antedate the publications by virtue of an
earlier priority date or prior date of invention. Further the actual

publication dates may be different from those shown and require independent

45 verification.
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Definitions The terns "Apo-2 |ligand”, "Apo-2L", "Apo2l:",

"Apo2L/ T: ZAll ,""Apo-2. | igard.;"'1"'3ts: 1" and "TRAIL" are used herein.

i nterchangeably to refer to a polypeptide sequence which includes am no
acid residues 114-281, inclusive, 95-281., inclusive, residues 92-287.,

i nclusive, residues 9i-291, inclusive, residues 41-281, inclusive,

resi dues 39-291, inclusive, residues 15--281, .inclusive, or residues
1-281, inclusive, of the am no acid sequence shown in Figure 1, as well as
bi ol ogi cal | y acddsvexchemgnments, deletional, Insertional, or substitutional

variants of the,aDQye,-SaayenCasseld, Ongo. 28, erRadLAENIotexpal ypegial de
sequence conari ses_residue 4- of  Eigure, , eptide
sequence c%)hgﬁf"?/zféémsesangem l%és g5. 98T or gelrnesfl%lecégg}%}% 12%1‘ gfziﬂqu%.g 7..
The Apo? 2TPoYyBFfIeptaER Rulf He BALEEEFTYC £id” "atTV8 nicteot i'fe " Sequence
shown i n Fegyuse, :inclus@pti onaldups 2heslhoderuphicc hr$5dett Sded r eStdtE Prol | 9
(Figure 1) rsmyude {1CEE, ancluelrs’,. rEptduematd-gsl t heclisiggmersssduss varitant s
Q(rje bi ol OQE%LL%e{J‘f%} \&%Isiﬂcﬂl@s hfi\éfé‘l ,atinlcﬁ?si{re,a[&@uihGBQQinoalibeaﬂ) saqhdmsggti@ﬂce
identity, nore.preferabl east % NCE ot | et 1even
nore pref erf%bl%lgurﬁt T'eas %%u 6’??&8%%&8%0?5%?@89%&113; uence iﬁer&ity
with any omPBF PRk dHovE Eequentds. > ThE 8eft it SR 20 EACoNpasses.
substit ut | ermdineati aFites POTYPARIM? FEATRE ICATRARFEh TAETJUsast oA °5f FTEEe
native ami mo acptinary,subst pbltveptidy apotcher cavpniseacitdskiyeh 83-28h ©F
al ani ne regsifuges OPids@nad rsalast it UthoORAb- 2V aFdl @S i dd3C hatd@e omeodsd horeae of
the resi dug.SYDShIE Uil SsealRicl OBl VAY F2AS 1TBY opARRATISE & BiidRovAthd
sequencge e fte S %OQL tﬁ%g@:?‘et |1yemasyegge\%?,, ARO~2-dri, gaRyt s Bl Y pPepkide
a

2.5 seduent®GF° Fitgure 1-an oné or..nmore . of the fol [ow ng, anino acid
substituti 6FRImgRtSt RE Y&dithie *To St PTonER) Y i ?'ICtII-'YegLﬁng i?"%@’is\c,)%;eagipaf&?t ﬁilo;
RL701"; 1XA790. aJije sdefepnd tidontial s BACKITHESEEE af A8ty EPIEqdehcEIAPES 2

l'i gand i sokadedtd,r aas agvenApore? pkégpanilys oar Ceeagy Priepafied °BY. rdGondi rfafht or
synthetic getheds.:qlhe cppete ldngabse ofe tdhe hwwenté@eniac| udes témn30ion

pol e 51181 (CH. 25,450 &L Op TRk ol omed s 0740105
publ i shed January 7.6, L ubl i s Jul Y17 2k 997:c

publ i shed Jtl¥*=2 ,tl’_[‘?aﬁ,m?/\ﬁcbég)ﬁﬁ%ffbgcut Eegihfé Q&aﬁﬂgr dnihd ac]lglb7 i 9755

) 4, 200 W02/
publ i shed Fe&BrBarysyauer00etiaml “WFG6Y 75191 Vﬁﬁ’tﬁnltihlé%l’fﬁieeceoﬁ%edrr_fﬂfe 2’800.
The. ter s the erass@et tsobseteriogenctmalitiplt Fafiorhs HY CABTARD- 2 | TYRACESif ch
35 i ncl ude sapraservhidh r@Efeds it , thaexanee syauliqhtrtrold géased Porypspeidet he
gEI ypepti dgequ%l—léet h%HT’Q&@LﬂQ_pfaxﬁmhag a6 d;trr exls::téium thef egmiﬁg) ainﬁ_n? he;aiiAFO-
sequence .use : (0] ; | ,1U S | ;
ctat ed o herieE T A R O R e T BSRAT LI C
aci d resi di&’%t BOETi o 20 TR TNE SETUSHCE Torovi ded In Figure 1. 40 The
term " Apo- 2igdndarrplaeide SEPY @nyARI-Ant 1928 SPRETF REr BIRTEr 8Y ST T0 AR " Ags- - 2
| i gand pol ypepeide wiihods.i nclThdegrorte biganbr ef afhholaenE Fut T BiRe iTHe a
nati ve 38poparjegainds sequenaetand has-2seieati ve mhrdidigelabéd nint oF@P1638i t her
the DR 4 recoptpls GhnlRe [FO158CeREON 25420 Qe LiRbodiFent, 1bhe ApD/26535
published July 22, 1999, WO 01/00832 published January 4, 2001, W002/09755
published February 7, 2002, and WO 00/75191 published December 14, 2000.
The terms are used to refer generally to forms of the Apo-2 ligand which
35 include monomer, dimer, trimer, hexamer or hight oligomer forms of the
polypeptide. All numbering of amino acid residues referred to in the Apo-
2L sequence use the numbering according to Figure 1, unless specifically
stated otherwise. For instance, “D203” or “Asp203” refers to the aspartic
acid residue at position 203 in the sequence provided in Figure 1.
40 The term "Apo-2 ligand selective variant" as used herein refers to an
Apo-2 ligand polypeptide which includes one or more amino acid mutations in
a native Apo-2 ligand sequence and has selective binding affinity for
either the DR4 receptor or the DR5 receptor. In one embodiment, the Apo-2

ligand variant has a selective binding affinity for the DR4 receptor and
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ligand variant has a selective binding affinity for the DR4 receptor and
11 includes one or nore amno acid substitutions in any one of positions
189, 191, 193, 199, 201 or 209 of a native Apo-2 |ligand se3ence. In

anot her enbodi nent, the Apo-2 ligand variant has a sel ective binding
affinity for the DES receptor and includes one or nore am no acid
substitutions in any 5 one of positions 189, 191, 193; 264, 266, 267 or

. 269 of a matluwe Apo-i2 méregamidiosegdentetiPtidner o drApie2 of i Rpahtiosel E@éti ve
variants i nel,udes 0Aes Or201 &Y @oAMMQA astifte agcat | Dsnd@dgexdtebi t Irbiandiing

af fi !’li ty t?ml;ola?meggél t!h%cglpc; ar 11@91% C\har'lar?t @lgyael kO BivgrRalRly &sjiniharet he
bi ndi ng aft|ni tgazbelceptot‘ch dld.n%\.gxgggcciene oré aqggcg atCQd tﬁ%sggut{ﬁgem %lhy and

even nore prefs vari ants exhi l'ess, i pg

affinity (@)e t5 Pﬁ%ltDRS‘ rétept®dr tha 6"( he bi nQd”n@raﬁl n| ty th]’vﬁljtgI d” by

native sequéswoe #Apoeel | frmidrted PRS2 ligged wHilaehiing SFEAHIS yoofSutl Ape- 2

l'i gand var nafl ahihot BeidDideat e@@pe0r ekBibiappimdiiarateingtiedeaihq BRE rangedy or

greater thap4iner %md)toa%rcgmeedmo cHlat kve siequencesAne? bigaadyeand

the binding afflnily ﬁofh Lhe .APQ;c2 oki gperagpéé Vald aDdn RxL N ERSpigCaBLOr IS
e

| ess than or Thear | i i nat e native, sequen or
| i gand,'%t h&PbPntioAg” aPf TT°E fngbjtth esﬁpg”’%lﬁ agfl lEB{/a(Fl) ant oh %‘Es%ﬁé? %ses

herein, i sté@n@il?jéll’é%}ngs%ﬁfé’é’ttil’v%{hllf’{ftedtlﬁ’enﬁﬁle ?eéf&%‘tffo?po ?’rje’fgé?‘féa BRa

sel ective Apor Bitdigancdkfyaitivapf suok Ade? liwent verianpi fd thavR4aret@ast is

10-fold | e%&:ﬁkﬂﬁh@gf abfd1ini(hyenb By ddRSor @eeqiedr tHzas (20reorparad companat itve

sequence AQQtl% : 1d fa\ggnd MLe ﬁeeﬂ;ﬁa@m Yier by orhene aab-d @agng
nﬂe aD %n

100-f ol essla i ni tgt is Se.sget n(egls.l. CQﬂRﬂEQ@ed 1:':19 M&ér‘ég
sequenc1 . ApoT35 159

es ective gf{a Otfyt the2 A§)
li gand var Fan‘tath‘éF'y sﬁ@l‘?ﬂ‘é‘f eprpﬁfﬁeldg%dd EBS: éF‘é’d‘gt ‘R bi’hdi hg T pr ope
of native Apdagt. (Sechramosdre Heraing| if oF?ﬁSlB‘VeELI 'SEL R 2f%“ arfd
Bl Acor e assaysroknowmicarédh@rardelefrigt ekmoed DE@@MaEWVeO%ﬁ@BZlHWeF@a’Hd
variants Ofuilhenakrevaat hentwithlsdiaduce: apopiaf iSrinitgt to! eBSt rangcdypes of
manmal | 6” %g a écprt%f ﬁgta.lpleys&;ugr?cgcgﬁo-@ehlgand)aminé U&)Qna@&@t giéﬁr@ﬁtyl leu'Ily can

he det ér mi fie known, ' a t ho uch as ihe, al sC
viol et assd§’e ﬁy'le RS l’Eéoltdlm\;eesSA%cl)- "i% e and v, aF?aﬁr’%gggeC%yfr fqé%é&nlg%r%lﬁave

30 alteredthimdirRy S&ﬂ‘ﬁ“ﬁ?tlfpé’s t'0-9arf) - of Tl%%éeﬁ%eeby"er BEEPTOrs 9F,
those decoeyoteceptot svidpny naf ebe edetea™inedt Hedarremearetc RP, %@szl&‘?fd@ODG
Furt her pret@eketksApa- 2ativganto-sel detidhvesvahe ant4ss2¢inciarde bneEGSA ol
am no agi daH&"/togt BORSrand ey hhtwDiindicRg &kl i nbiafetaedt es DRSebeo;ephm 2whi ch
|s equal t‘i’ a3 E‘S&rs &# enk hl%(}eﬁél@n %@P'l@ﬂu&f LbaytgylsOin nat iMecseQuense 35
Apo-2 ligand, to t é%re«%g éﬁ’ and ‘Tgé/reréemre Dy %u Dézotggcg:tllgﬁg 2

i ndf ng

| i gand var |°5n‘[‘a§“m%]x1ﬁflb‘fD$ I recept or -t han
t he bi ndi ngaaffei AfteymEneHi BYt]%a"’Tb?rFldﬁt{}%d éﬁ‘f}’eﬁﬁ kﬁpSlE‘Z"aF galid°t ¥ 7R4e
Then bi ndi ngolatf agviat} GFhe SIR¢hslgotve| drpand! igard AATLaNES tHE BRS‘aYe‘EPépP"’G’F
appr oxisoat ehyerequahd{dgnehangedtys ©F [y eat ehe tdeasy (termtensddy ao- @Ionpmsed to
40 native SeQUENGR ARG Belhb%ﬁgnrean& thenbifndi Ngoadif, | sirbyaraf okche Apo- -

ligand variant fo,1he, DRA L LGERLON; shal S8SCLNANQLafiEALI ) ot ke

conpar ed
P amino acid mutations and exhibit binding affinity to the DR5 receptor which

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

45 will have at least 10-fold 1less binding affinity to DR4 receptor (as
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to native sequence Apo-2 ligand, the binding affinity of the Apo--2 1.
igand variant, for purposes herein, is considered "selective- for the DRS
receptor. Preferred DRS sel ective Apo-2 ligand variants of the invention 45
will have at |east 10-fold less binding affinity to D4 receptor (as 7.2
conpared to native sequence Apo-2 ligand) : and even nore preferably, wll
have at | east 100-fold Il ess binding affinity to DR4 receptor. (as conpared
to native segdeatecAps-ie | degaed. 20dre tespdct Pye DEndiarg Bffferly: ofilt he
Apo- 2 | i gapghevari ante may-haadedLr pingdy adrdicieyr tparedrdoeptdye (bé nohinpege8
properties, of native ARe2Ly(SHGN A%t herklde2RLeivbopMaihy FehBAy R Ane
and/ or ELRcore lassa%/s{, known in‘the.art. . Preferred DRS;selechlve;ARQs2
ligand vaffaft s78F% he& i iWenton”w. 1511 1Hduce, apopt ot i s LD at, l'east one
type of 5 narapsFtisd ePrtivprinefer @BFY 28 g&n&’e“r'zﬁjelf%“ﬁ g-‘ﬁaEIstuc’h apoptdtic
activity carncet exsvened gk iowhharartpet Ferfsrdc I‘?R%ssetlﬁ%t’éfleaﬁﬁ?'zbﬁ%‘ntﬁr
crystal 1QaMizot£torassayinvdie oDRG 19eliedick vepohposi2 e gandeval i @nt Syreayior
may not hayg..alLeced hindieng 1affignhtieseln, ama ebcd bporleeny acepepy ars for
Apo- 2L, t hgg edet%:e:%%Xadr gce tq%sag:el n?e.thﬁf %ﬁrzl?dast Q:_hlenaimra&)g.ué-sorm%sta@m
and OPG. Anno acrd i dehtilcatl on._nmay usel,t he. si n.%l €; Imeattgrr mgl %ng@atveor
t hr ee- 1Bt t °L5F pPEsBEL  FFe AFP nTF SR T S, 75078 1191 K& RsHarti © acid I1e |
| sol euci . nelteFhe MnTingesffiiptticsute P8RS e PRI SeSBFPTo 99 2P~ Fyr §%1°fRe
d :: E J utamiyCraebtbrPhieikg Phéayredl animahe Pro @ PR3} i @2 Hing PG sti . di ne 20
Gy G d._vcinepkivs KelysidwetifAlatiAdnAlrani nee Prii RnAleHlrity: LLOphakEt or
Cyat. ei . netﬁ%—ﬁttﬁya%%ta%f o \ockagl sine Gn 0 Gutanine Mt M

n

| I et hi oni ne N Aspa.ragine. 25.The tgrm 'TApo2L/ TRALL .extracellul ar
donai n"lgor " Apo2t TRAI L %&Tr%l‘? eaf:lc-{ers 1?8 a“form of _AQ:LOSL/ TRAIL which is

essential ly fre&wof TrandheiBiatne and Byt &l : | aSH%E Hommi ns. Ordinarily,
the ECD wi || haver | ess tFaninet of sucHYE. r & nenEffi?StZhe and cytopl asnic
dormai ns, and prefierabl y, eaiddmibianeed| essphid0 tFhan ohebglyfensrgeh domains. |t
wi Il be understggd that anyiitkansnmenbrane donai p{&)jqidentified for the
pol ypeppi des of .fhe preseql.ijinvention are  denijdihed pursuant to criteria
routinely enpl o%eZd in thelaalgitnef or |derggrl fying tl&%}inu@e of hydrophobic
domai n. The exatt® bdundari8876f a tranérfenir ane donai n, may vary but nost
likely by no nofe than al¥eateiseani no 35%&ci ds at TePt A& end of the domain
as initially ideatifved, Vehigreferred @abod nenfitapie ECD wil | consi st of
a sol ubl e, extraeel lwl ar veommhime Sequence oft t heapwlrysipepti de which is free
of the ,gransmenbrane and cytoplasnmc or intracellular domains (and is not
menbr ane bound) The term “Apo2L/TRAIL extracellular domain” or “Apo2L/TRAIL ECD”
refers to a form of Apo2L/TRAIL which is essentially free of transmembrane
and cytoplasmic domains. Ordinarily, the ECD will have less than 1% of
such transmembrane and cytoplasmic domains, and preferably, will have less
30 than 0.5% of such domains. It will be understood that any transmembrane
domain (s) identified for the polypeptides of the present invention are
identified pursuant to criteria routinely employed in the art for
identifying that type of hydrophobic domain. The exact boundaries of a
transmembrane domain may vary but most likely by no more than about 5 amino
35 acids at either end of the domain as initially identified. In preferred
embodiments, the ECD will consist of a soluble, extracellular dJdomain
sequence of the polypeptide which is free of the transmembrane and
cytoplasmic or intracellular domains {and is not membrane bound).
Particular extracellular domain sequences of Apo-2L/TRAIL are described in
40 PCT Publication Nos. WO97/01633 and W097/25428.
The term “Apo2L/TRAIL monomer” or “ApozlL monomer” refers to a
covalent chain of an extracellular domain sequence of Apo2L.
The term “Apo2L/TRAIL dimer” or “Apo2L dimer” refers to two Apo-2L
moniomers joined in a covalent linkage via a disulfide bond. The term as

45 used herein includes free standing Apo2L dimers and Apo2L dimers that are
13



Particul ar extracellul ar domain sequences of Apo-2Lj TR-AIL are described in
40 PCT Publication Nos. 1W97/01633 and W97/25428. The term "Apo2L/ TRAI L
nononer” or "Apo2L nononer" refers to a covalent chain of an ext race
i.lul.,or domain sequence of Apo2L. The term "Apo2L/' TRAIL di mes" or.
"Apo2L dieter" refers to two Apo-2k nononers joined in a coval ent |inkage
via a disulfide bond. The termas 45 used herein includes free standing
Ap02L di messhandrApolt thirmers bbel & e.. 1@sedivhéh vEEh mertheri ofisd dPeAp o2l

(i.e.; asspgbat.ed wt h another, third ,prs2L nononer). The term

" kp02L/ [ TRAIL gL “A Qbar ARRA! tHrdegBror r@%@ﬁ Sriferk NEGerARa2inreAORRDET S
that are non -coval e gnscgm at %ﬁ’ a'l;gg . Apo2L/ TRAI'L aggregate' is
used to refer"tsd Eléalf assom at e er o | orrerl c_norms of Apo22L/ TRAIL,

such as’ Apo2L/ TRRal texmr (' ARePE/ TR} @ﬁgrelgéFerﬁ 1Folfsefin%°[ AREE “ReScameti e 5n
nanoneri ¢ hiames OfioApo2d LHTRAIE . ApoBRiTEAH N AETTORS PR hETRAF e SEHERE S anithich
guantity oforApo24drTRAld: afmRNONBYxametiiet ednd oOanohediner f§ms otthePreigFEgat es)
may be madg.ushng: MHL b@d@lea@ge@agayasldkasawe@oof Nagdae/ABtL (s@AthdtS| Blrer,

comercial |y available materials).., sUch JRatl.y nékgogsem Usi-Q8 HRLE
(" SEC") de%affurl ng Si E}é ex i g?%e’n)ur%, bgznog?d lgg >

sul phate
" SDS- $EC ‘i’hévé‘F"se(aﬁﬁaE%mlgPE@‘"ﬁﬁ‘al ié i 7% a 8I E%Ierly s())feéllcl?l %A?atlve
I i gand r ecepteoprclipiEnyiEs chf)ecéﬁ’taélﬂ%mﬁeﬁé?r"é’ﬂ’lt‘%wfl UiRE Seft™ “4PEFY! and
' DR5" whoseuipahtenucdogedicde, anckrpelphpeptiPtie asdgariidesy alectSARWISSIES jn
Fi gures 2 and 3«\ @Spﬁggdn\dekébep&&ﬂ alciddes hiaveed@serd betkride to| MFthecept or
famly rrenber“ %%Q\QR&D wiSse 4ljy;lluélpgg:|.d@t aridl pmly%@ﬁ)t@.a@eseqagr(cés 1:kd- subis

1997 6] 332856 bl dJ .
|(3ubl i ?sﬁfezegﬁ%lgﬁes 1@9@1 Vio uﬁés epublqzjl shgg f)ecerTé’BreV\Qeggjlghz@ﬁ8%1;1 E

6, 433, 147 FSHERF AgBiEt mer3er 69 TS s 246 PR 23 PPE stted &ﬁ%%%‘fc—e—s—g 27 and
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November 4, 2003). As degcribed above, other receptoxrs for Apo-2L include
DcR1l, DcR2, and OPG (see, Sheridan et al., supra; Marsters et al., supra;
and Simonet et al.; supra) . The term "Apo-2L receptor" when used herein
encompasses native sequence receptor and receptor variants. These terms

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

45 from nature. Thus, a native sequence Apo-2L receptor can have the amino acid
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“DR4 receptor antibody”, ®DR4 antibody”, or “anti-DR4 antibody” is
used in a broad sense to refer to antibodies that bind to at least one form
of a DR4 receptor or extracellular domain therof. Optionally the DR4

35 antibody is fused or linked to a heterologous sequence or molecule.
Preferably the heteroleogous sequence allows or assists the antibody to form
higher order or oligomeric complexes. Optionally, the DR4 antibody binds
to DR4 receptor but does not bind or cross-react with any additional Apo-2L
receptor (e.g. DR5, DcR1l, or DcR2). Optionally the antibody is an agonist

40 of DR4 signalling activity.

Optionally, the DR4 antibody of the invention binds to a DR4 receptor
at a concentration range of about 0.1 nM to about 20 mM as measured in a

BIAcore binding assay. Optionally, the DR5 antibodies of the invention
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W098/51793 published November 19, 1998; W098/41629 published September 24,
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40 TRAIL-R, TR6, Tango-63, haAPO8, TRICK2 or KILLER. The term DR5 receptor

used herein includes the full length 411 amino acid polypeptide provided in

Fig. 3A and the full length 440 amino acid polypeptide provided in Figs.
3B-C.
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(e g" 30 storage stability of Apo-2L trimers over a desired period of time, (2)
enhance production or yield of Apo-2L trimers in a recombinant cell culture
or purification method, (3) enhance solubility (or reduce aggregation) of
Apo-2L trimers, or (4) enhance Apo-2L trimer formation.

"Isolated," when used to describe the various proteins disclosed

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

40 solutes. TIn preferred embodiments, the protein will be purified (1) to a
degree sufficient to obtain at least 15 residues of N-terminal or internal
amino acid sequence by use of a spinning cup sequenator, or (2) to
homogeneity by SDS-PAGE under non-reducing or reducing conditions using
Coomassie blue or, preferably, silver stain. Isolated protein includes

45 protein in situ within recombinant cells, since at least one component of
17
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substituti 805185 Bchtean ahi}8 a%@é]ue&ﬁﬁl'&ﬂeﬂhh&é/ ) ignneatidear wpiiposes of

det erm ni ng, er cent am_no ‘%%lm t%gq$gg{rxgml dgﬂngLy Camidde aehi fvgskdun oy

vari ous ways are wtnin rt_cap dete sser
appropri at é*ebeé]rtﬁﬂ’et ere: 8¢ ﬁﬁﬁsﬁ?ﬁrﬁg N °fman]tC% }klﬁsé?ﬁe fegésgspﬁﬁ?ngﬁ?

al gori t his dpeadethtier dehthevEs MeRyHEPt ﬁféﬁei g‘Fﬁ?BthtB’{#'erDCt 5F?r| [ ?’é"ﬁ
sequences headrqg tsomparadridfor Repispogésn No. TXU510087. The ALIGN-2 program is
publicly available through Genentech, Inc., South San Francisco, CA. All
seguence comparison parameters are set by the ALIGN-2 program and do not
vary.
The term “control sequences" refers to DNA sequences necessary for

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

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

45 sequence if it affects the transcription of the sequence; or a ribosome
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secretqry  Leader, c%n{ 9ug 1asn91°e rlg;:%?@s‘l%ﬁ'gozp@%érﬁ’ cdTIOVeY &fine£nhapserss do
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conveni ent P¥%est?i (’ffl? or]ilgelrtaé‘ére g‘d‘%an STt @(ﬁ’@’tﬁo S?élls e Eh(g %% thetfic a

| i gonucl sdﬁmﬁé aBeEp RIS %Flﬂepnk%r@s%ﬁlée%s’é“d clitkaéE ot tafies V\ﬁUtgﬁ) R
convent i onahogsn acdolrcCexam#ie” B cel |l ." is a | ynphocyte that natures within the.
bone marrow, angcandfed Rel HElQSod cBalNRN3bCER] |the NEnOr YnB el inciode:ef-temtor B

cell's (gl aggRcel Q) ca&*ﬂ@d BR%LmJ@,er @‘R@Tﬁaﬁ@be (@ BQEAR| nOI sNOR; )i gnant N
cell. The ychadn AULLIEN LS B w2 De,c Ok %ﬁg%gggédak%enh%m}gp{t%&ﬁa@

found on t Re"sUrt great er from peri bl ood

or | ynphoi Hlﬁie@élﬁ' ZEE%ZIB |%°“B‘F%‘§L€HY SHePSER oPRafd®s ERTTECHS “Wér | THs 15
mal i gnant BUg ePdtent b i 5 7ABtL3@x pPRss segovired t Bt &TFS. uﬂeﬁetacﬁea?ﬁé%n R
CD20 i n thaslizberat uree i 7| udes)'; Smbnirphtyspt e Bl & sé¥soc ted ednt Tape Attmoap

' 113P3531. JhentDZ0:a0tEganch S gees gehad s NerGl ek -£iv. afliboBAS1EHISA)s1
82: . 165 ig‘n%ﬁggma fonggplc%mmAE)égmlye%vQJlagw 'f.l}ggl @§r1\ﬁ@| anebl @.dsc; he;sCD20

ant| gen i nc w b r' "R TUXRS011)
(US Pat ent "RF™t5V736:°r379%" f HE Kt f“?ri‘oﬁ%"[ago ntIla‘f)dé'l %E% g@ﬁ%ﬁtnae an%ggbody
desi gnat ed 62 ¥238%2-58F (Lpt7)1 urshidriaTes GReHeah InoEAARY NG TRHHIET SRETISS
avai | abl e themikete FPh&raTROeUt0i02€. S Leynge . ATCC Deposit HB-96450) ; murlne 2H7

30 and chimeric 2H7 antibody (US Patent No. 5,677,180); humanized 2H7; HUMAX-

CcD20™ fully human, high-affinity antibody targeted at the CD20 molecule in
the cell membrane of B-cells (Genmab, Denmark; see, for example, Glennie
and van de Winkel, Drug Discovery Today 8: 503-510 (2003) and Cragg et al.,
Blood 101: 1045-1052 (2003)); the human monoclonal antibodies set forth in

35 WO04/035607 (Teeling et al.); AME-133™ antibodies (Applied Molecular
Evolution); A20 antibody or variants thereof such as chimeric or humanized
A20 antibody (cA20, hA20, respectively) (US 2003/0219433, Immunomedics) ;
and monoclonal antibodies L27, G28-2, 93-1B3, B-Cl or NU-B2 available from
the International TLeukocyte Typing Workshop (Valentine et al., 1In:

40 Leukocyte Typing III (McMichael, Ed., p. 440, Oxford University Press
(1987})) . The preferred CD20 antibodies herein are chimeric, humanized, or
human CD20 antibodies, more preferably rituximab, humanized 2H7, chimeric
or humanized A20 antibody (Immunomedics), and HUMAX-CD20™  human CD20
antibody (Genmab) .
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(US Patent No. ,,735,137; 258 deposited with ATT(:'C under accession no.
HB11383 on June 22, 1993); nurine Ig&a "Bl,'" also called "Tositunonmab, "

25 optionally | abeled with 1311 to generate the A3 1,-31" antibody (i odine
1131 tositunomab, BEXXAR'") commercially available from Corixa. (see,

al so, u5 Patent No. 5,595,721); nurine nonoclonal antibody 1F5" (Press et
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i ¢ murinei human nnnoclonal ant i body

directed a# ﬁ%ﬁt Vﬁ“Fi‘ébl‘tIEZBVYaﬁ’ParlQeﬁeqéiﬁrbcedes| gnated " C2E5 in US Patent No.
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f ﬁlelr Z O.I': nat D}%IE%%PSE%S%%RIY@%{ c%%%%ﬁh@%gmpel&pﬁLWﬂ%ﬁhﬁsG‘(I%éﬁ@?ée%eﬁﬁﬁh% (V5)

g’glﬁ'g LNNE PR%Z%]R’%&IYVDand 10
subst ant i aFYSPEPHEVHIARETFE B RREE LRI RRROT R PP Ry LT J e s of uman
heavy- chaimseross OEEPINPFTRLFFEALHPEFHINRAF ZEECIEEr IFSFIRER (AP 40t

anti body oroanti body fragnent conprising the variable |light chain

Sequengg: il ON TOSRSSLSASMERR abhd GRASence:

SVSYCH HNO s AR SN 6 SRRk il v oo T \Roxsfiler FTISVDKS
S ceeoeAr R e 0 and, e vk heavy

TSY" Pfi | [3P3<I(Y?F@§VTV%WN§@TFG"?1TEW%S% IEEG R R - ea Ro11] A S
S' NTI YLQBN SkiRAEPHCPANEYECQTSAR: HPPNAKD SNS YeP EV TV VA VAR EDREISENWN YREFYSEAFSERFERD  NO,
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20) conpri g§gsshhe ekt ShbrSRatite AfbBS:s2fl i kSR EMENG8ENVFSCSVMHEAT HNHY TOKSLSLSP
GK (SEQ ID NO:10)
or the heavy chain aminc acid sequence:
EVOLVESGGGLVOPGGSLRLSCAASGYTFTS YNMHWVRQAPGKGLEWVGAT YPGNGDTSYNQKFKGRFTISVDKS
35  KNTLYLOMNSLRAEDTAVYYCARVVYYSNSYWYFDVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCL
VKDYFPEPVTVSWNSGALTSGVHTFPAVLOSSGLYSLESVVTVPSSSLGTQTY I CNVNHKP SNTKVDKKVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQ
YNATYRVVSVLTVLHODWLNGKEYKCKVSNKALPAPIAATI SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSP

40 GK (SEQ ID NO:11).

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

receptors (FcRs) (e.g. Natural Killer (NK) cells, neutrophils, and
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FcRe herein include polymorphisms such as the genetic dimorphism in the
gene that encodes FoyRIIIa resulting in either a phenylalanine (F) or =a
40 valine (V) at amino acid position 158, located in the region of the
receptor that binds to IgGl. The homozygous valine FcyRIIIa (FcyRIIIa-
158V) hag been shown to have a higher affinity for human Ig@lL and mediate
increased ADCC in vitro relative to homozygous phenylalanine FcyRIIIa

(FcyRIIIa-158F) or heterozygous (FcyRIIIa-158F/V) receptors.
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'es of ant| 0 I ncl uce Fab,
Fab', FCab®}iir %dlﬁFeﬁr‘H@HeﬂstlrdFa‘lﬁ’Bﬁ‘i% AEHR S éﬁtfl%ao q’sam’m Agl€-chai n
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of 30 interface between the light chain and heavy chain variable domains.

The term "variable" refers to the fact that certain portions of the
variable domains differ extensively in sequence among antibodies and are
used in the binding and specificity of each particular antibody for its
particular antigemn. However, the variability is not evenly distributed

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

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

chain, contribute to the formation of the antigen-binding site of
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about 150, 000 dal tons, conposed of two identical light. (z,) chains and two
20 identical heax,r (H) chains. Each light chain is linked to a heavy chain
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The "light chains" of antibodies (immunoglcbulins) from any
vertebrate species can be assigned to one of two clearly distinct types,
called kappa (x) and lambda (A), based on the amino acid sequences of their

35 constant domains.

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

40 IgGl, IgG2, IgG3, IgG4, IgA, and IgAZ. The heavy-chain constant domains
that correspond to the different classes of antibodies are called o, d, =,
y, and yu, respectively. The subunit structures and three-dimensional

configurations of different classes of immunoglobulins are well known.
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antigen-binding site on the surface of the VH-V;, diner. Collectively, the
si x hypervari abl e regi ons confer antigen-binding specificity to the

anti body. However, even a single variable domain (or half of an Fir 20
conprising only three hypervariable regions specific for an antigen) has
the ability to recognize and bind antigen, although at a Lower affinity
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a linker ajrin n
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30 substantially homogeneous population of antibodies, and is not to be

construed as requiring production of the antibody by any particular method.

For elxample, the monoclonal antibodies to be used in accordance with the

present invention may be made by the hybridoma method £irst described by

Kohler et al., Nature, 256:495 (1975), or may be made by recombinant DNA

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

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

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

The monoclonal antibodies herein specifically include ‘“"chimeric®

40 antibodies (immunoglobulins) in which a portion of the heavy and/or 1light

chain is identical with or homologous to correspending sequences in

antibodies derived from a particular species or belonging to a particular

antibody class or subclass, while the remainder of the chain(s) is

identical with or homologous to corresponding sequences in antibodies
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(5 hP 404,097; 1110 93,/11161; and Hollinger et al., Proc. .Nat-1. Acad.
Sci. USA, 90:6444-6446 (1993). The term "nonocl onal antibody" as used
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popul ation are identical except 20 for possible naturally occurring
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The hypervariable region comprises amino acid xresidues from a
vcomplementarity determining region” oxr “CDR” (e.g. residues 24-34 (L1),
50-56 (L2) and 89-97 (L3) in the light chain wvariable domain and 31-35
35 (H1), 50-65 (H2) and 95-102 (H3) in the heavy chain variable domain; Kabat
et al., Sequences of Proteins of Immunological Interest, 5th Ed. Public
Health Sexrvice, National Institutes of Health, Bethesda, MD. (1991)) and/or
those residues from a “hypervariable loop” (e.g. residues 26-32 (1), 50-52
(12) and 91-96 (L3) in the light chain variable domain and 26-32 (H1), 53-
40 55 (H2) and 96-101 (H3) in the heavy chain variable domain; Chothia and
Lesk J. Mol. Biol. 196:901-917 (1987)). "Framework" or "FR" residues are
those variable domain residues other than the hypervariable region residues

as herein defined.
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15 or nonhunman primate having the desired specificity, affinity, and
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| munogl obul in are replaced by correspondi ng non-hunan residues.
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an UI’]COI’]] U Q0000 o OL, G, ebo 2d08YoDe Ganiugatgd or
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mammal being treated herein. This would include substances that suppress
cytokine production, downregulate or suppress self-antigen expression, or
mask the MHC antigens. Examples of such agents include 2-amino-6-aryl-5-
substituted pyrimidines (see U.S. Pat. No. 4,665,077, the disclosure of
35 which is incorporated herein by reference); nonsteroidal antiinflammatory
drugs (NSAIDs); azathioprine; cyclophosphamide; bromocryptine; danazol;
dapsone; glutaraldehyde {(which masks the MHC antigens, as described in U.S.
Pat. No. 4,120,649); anti-idiotypic antibodies for MHC antigens and MHC
fragments; cyclosporin A; steroids such as glucocorticosteroids, e.g.,
40 prednisone, methylprednisclone, dexamethasone, and hydrocortisone;
methotrexate (oral or subcutaneous); hydroxycloroguine; sulfasalazine;
leflunomide; cytokine or cytokine receptor antagonists including anti-
interferon-y, =P, or -o antibodies, anti-tumor necrosis factor-o antibodies

(infliximab or adalimumab), anti-TNFa immunoahesin (etanercept), anti-tumor
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conponents of its natural environnment are materials which would interfere
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(1991); WO 90/ 1‘%1‘?634érnllsan§¥@£osmt WhE, vadoptiotic activity" are used in a broad
sense and refer to the orderly or controlled form of cell death in mammals
that is typically accompanied by one or more characteristic cell changes,
including condensation of cytoplasm, loss of plasma membrane microvilli,
35 segmentation of the nucleus, degradation of chromosomal DNA oOr loss of
mitochondrial function. This activity can be determined and measured using
well known art methods, for instance, by cell viability assays, FACS
analysis or DNA electrophoresis, binding of annexin V, fragmentation of
DNA, cell shrinkage, dilation of endoplaswmic reticulum, cell fragmentation,
40 and/or formation of membrane vesicles (called apoptotic bodies) . Assays
which determine the ability of an antibody (e.g. Rituximab) to induce
apoptosis have been described in Shan et al. Cancer Immunol Immunther

48:673-83 (2000);: Pedersen et al. Blood 99:1314-9 (2002); Demidem et al.
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10 432 f-1989); and WD 91/(c)7.1.331 ; and T cell receptor antibodies (EP
340.109) such as 1'1939. The term "cytotoxic agent"” as used hereei.n
refers to a, substance that inhibits or prevents the function of cells
and/ or causes destruction of cells. The termis intended to include
radi oactive isotopes (e.g. <";tall is 1'31 112" x,905 Relbf. Re'8 Sm 53
D| z'2, P'a and radioactive |sot opes of Lu), chem)t her apeuti c agent., and
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30 sarcoidosis, autoimmune hemolytic anemia (immune pancytopenia, paroxysmal

nocturnal hemoglobinuria), autoimmune thrombocytopenia (idiopathic
thrombocytopenic purpura, immune-mediated thrombocytopenia), thyroiditis
(Grave's disease, Hashimoto's thyroiditis, juvenile lymphocytic
thyroiditis, atrophic thyroiditis), diabetes mellitus, immune-mediated
35 renal disease (glomerulonephritis, tubulointerstitial nephritis),

demyelinating diseases of the central and peripheral nervous systems such
as multiple sclerosis, idiopathic demyelinating polymeuropathy or Guillain-
Barré syndrome, and chronic inflammatory demyelinating polyneurcpathy,
hepatobiliary diseases such as infectious hepatitis (hepatitis A, B, C, D,
40 E and other non-hepatotropic viruses), autoimmune chronic active hepatitis,
primary Dbiliary cirrhosis, granulomatous hepatitis, and sclerosing
cholangitis, inflammatory and fibrotic lung diseases such as inflammatory
bowel disease (ulcerative colitis: Crohn’s disease), gluten-sensitive
enteropathy, and Whipple’s disease, autoimmune or immune-mediated skin

45 diseases including bullous skin diseases, erythema multiforme and contact
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gastroi ntestinal cancer, Hodgkin's and non-Hodgkin's |ynphoma, pancreatic
10 cancer, glioblastoma, glior"a, cervical cancer, ovarian cancer, liver
cancer such as hepatic carcinoma and hepat oma, bl adder cancer, breast
cancer, colon cancer. colorectal cancer, endonetrial carcinoma, nyelom
(such as multiple nyeloma) , salivary gland carci noma, kidney cancer such
as renal cell carcinoma and WIns" turno.rs, :basal cell carcinomm,
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i ncl udi ng gr@fitmmel &GLLAR 8Athighalls iRk sus; hast afd S8aSEmited to arthritis

(rheumatoid arthritis, juvenile rheumatoid arthritis, osteocarthritis,
psoriatic arthritis, and ankylosing spondylitis), psoriasis, dermatitis
including atopic dermatitis; chronic idiopathic urticaria, including

35 chronic autoimmune urticaria, polymyositis/dermatomyositis, toxic epidermal
necrolysisg, systemic scleroderma and sclerosis, responses associated with
inflammatory bowel disease (IBD) (Crohn's disease, unlcerative colitis), and
IBD with co-segregate of pyoderma gangrenosum, erythema nodosum, primaxy
sclerosing cholangitis, and/or episcleritis), respiratory  distress

40 syndrome, including adult respiratory distress syndrome (ARDS), meningitis,
IgE-mediated diseases such as anaphylaxis and allergic rhinitis,
encephalitis such as Rasmussen's encephalitis, uveitis, colitis such as
microscopic colitis and collagenous colitis, glomerulonephritis (GN) such
as membranous GN, idiopathic membranous GN, membranous proliferative GN

45 (MPGN) , including Type I and Type II, and rapidly progressive GN, allergic
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I nfectious diseases include AIDS (H V infection), hepatitis , B, C P, and
E, bacterial infections, fungal infections, protozoal infections and
parasitic infections. A "B cell malignancy” is a malignancy involving B
cells. Exanples 10 Include Hodgkin's disease, including |ynphocyte

predom nant Hodgkin's disease (LPHD) ; non-Hodgkin's |ynphoma (=NHL) ;
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aut ol mun: G€diated neuropathy, idiopathic thrombocytopenic purpura (ITP), thrombotic

throbocytopenic purpura (TTP), thrombocytopenia (as developed by myocardial

infarction patients, for example), including autoimmune thrombocytopenia,

autoimmune disease of the testis and ovary including autoimune orchitis and

35 cophoritis, primary hypothyroidism; autoimmune endocrine diseases including

autoimmune thyroiditis, chronic thyroiditis (Hashimoto’s Thyroiditis),

subacute thyroiditis, idiopathic hypothyroidism, Addison’s disease, Grave's

disease, autoimmune polyglandular syndromes (ox polyglandular

endocrinopathy syndromes), Type I diabetes also referred to as insulin-

40 dependent diabetes mellitus (IDDM), including pediatric IDDM, and Sheehan’s

syndrome; autoimmune hepatitis, Lymphoid interstitial pneumonitis (HIV),

bronchiolitis obliterans (non-transplant) vs NSIP, Guillain-Barré Syndrome,

Berger’'s Disease (IgA nephropathy), primary biliary cirrhoeis, celiac sprue

(gluten enteropathy), refractory sprue with co-segregate dermatitis

45 herpetiformis, cryoglobulinemia, amylotrophic lateral sclerosis (ALS; Lou
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myocarditis, |eukocyte adhesion deficiency, system c |ungs erythematosus
(SLE) such as cutaneous SLE, lupus (including nephrit is, cerebritia, 5
pedi atric, non-renal, discoid, alopecia), juvenile onset diabetes, multiple
sclerosis M5) such as spina-optical Ms, allergic encephalonyelitis, inmune
responses associated with acute said del ayed hypersensitivity nediated by
cytoki nes and T-1ynphocytes, tubercul osis, sarcoidosis, granulornatos s
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35 A chemotherapeutic agent" is A “chemotherapeutic agent" is a
chemical compound useful in the treatment of cancer. Examples of
chemotherapeutic agents include alkylating agents such as thiotepa and
CYTOXAN® cyclosphosphamide; alkyl sulfonates such as busulfan, improsulfan
and piposulfan; aziridines such as benzodopa, carboguone, meturedopa, and

40 uredopa; ethylenimines and methylamelamines including altretamine,
triethylenemelamine, trietylenephosphoramide, triethiylenethiophosphoramide
and trimethylolomelamine; acetogenins (especially bullatacin and
bullatacinone) ; a camptothecin (including the synthetic analogue
topotecan); brycstatin; callystatin; CC-1065 (including its adozelesin,
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45 ABRAXANE™ Cremophor-free, albumin-engineered nanoparticle formulation of
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percentage of cells overexpressing such genes in S phase. Examples of
35 growth inhibitory agents include agents that block cell cycle progression
(at a place other than S phase), such as agents that induce Gl arrest and
M-phase arrest. Classical M-phase blockers include the vincas (vincristine
and vinblastine), taxol, and topo II iphibitors such as doxorubicin,
epirubicin, daunorubicin, etoposide, and bleomycin. Those agents that
40 arrest Gl also spill over into S-phase arrest, for example, DNA alkylating
agents such as tamoxifen, prednisone, dacarbazine, wmechlorethamine,
cisplatin, methotrexate, 5-fluorouracil, and ara-C. Further information
can be found in The Molecular Basis of Cancer, Mendelsohn and Israel, eds.,

Chapter 1, entitled "Cell cycle regulation, oncogens, and antineoplastic
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utelqlzlng

such as

mammal, including humans, cows, horses, dogs and cats. In a preferred

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

II. Compositions and Methods of the Invention
A cytokine related to the TNF ligand family, the cytokine identified
herein as "Apo-2 ligand" or “TRAIL” has been described. The predicted
40 mature amino acid sequence of native human Apo-2 ligand contains 281 amino
acids, and has a calculated molecular weight of approximately 32.5 kDa.
The absence of a signal sequence and the presence of an internal
hydrophobic region suggest that Apo-2 ligand is a type II transmembrane
protein. Soluble extracellular domain Apo-2 ligand polypeptides have also
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arrest G also spill over into S-phase arrest, for exanple, DNA a_ | kyl ating
agents such as tanoxifen, prednisone, dacarbazi ne, nechl orethanm ne,
cisplatin, nmethotrexate, 5-fluorouraeil, and ara-C, Further information

can be found in The Mdl ecul ar Basis of Cancer, Mendel sohn and Israel, eds.,
Chapt er 1, besit i dekegibede| feecy et @ /1 #§%i1/aP4%8n PubHEBYenE Y and al®’i . néBpli*asti ¢
33 drugs byubdtiakanmalatvaaiantf WBaBaundehs: Hehn| aekairpbida, 1098ine ssgpeigial |y
p. 13 The t@mhmpiGyhokd NReni ScidiganNesi cadueiim Farifsobabastuebeasedrbyptone

cel | popul %Bie%ﬂ é’!"h%l? rf%ch&%g%qt Qﬁl{n&@}' %r&ﬁh%c%uowl@ﬁtl%ﬁgi AlQk Shts t
Exanpl es o

suc nes. are naki ditJional
pol ypepti d&* hBrr‘W ﬁ%&?dudléﬁl%&gmgﬁ%éncw{lg% ﬁgsgaars’et O?o %Eﬁo%%nnggsuc
as human gﬁbbﬁtht%ﬁnﬁheanq@ﬁ’ét?ﬁléﬁyFCWﬁrrﬁhc}graﬁwaﬁ ﬁb?’ff&ﬁere%fﬁﬂebov%e@
growt h, hoesnonetutpanst yprginds horencdentif badn oXpnesxaipisul 2a; "ok His UPRHPR"
rel axin; pradelpaxiny ginicopsehelftuhorisnaes: selClueaisi fhohpd-| Bishd muragritag 10
hor mone (F%Qrelﬁ r.Bﬁreoéﬁ%a:l?é:l.c oulsatdiNgudronione ibel 3bs, and, |abltiﬁ:irmz@9 ngsiar none
(LH; hgpat LLRLTAELO oo L0 ast drogthLclacter by PLEJAE! | fasiaues.

pl acental o en St dndr necro factor -

mul | eri an- Pﬁ'ﬁl"ﬁf" Y i R SRbECalTe At Ehs B 8ﬁ%ﬁ?8’fr df)’lerrllﬂl%ls% | SPEF BeptTde:
i nhi bi n; aetiwdra; of/ 45¢ LATARO a@ﬁ‘éloacuhétﬁta?log? owCRE R8T 10T ; STt BRftPh; ~variants

t hr onbopm @tljnbé'lﬂa@)qr neT vecagprtomishlebbiteagtorsts.pl at el et - gr owmt h fact or;
transform ng gr e ReERGHOIon- péIEEFSd1aSbE N caset tbEF- & @R6uEChy [23p-13 nsgddn- | i ke

growt h factQry, du?mpou ]flggyé %9994@“5& AﬁEglngogs&ow@mgcterxgsffo@agopr&,
i ntererons SUC as .Inter n

factors (CSEEF8UER W& rdF 8?0 i b°nt&§?—l 2t po(%% 9= erécrfgf%c%%@n%g%%g%gge- CSF

(GMV CSF) ;  aREPVGFHsuttscheieperside (f;rreglﬁ)he?tﬁ'l? e 11‘r5uk| ns (ILs) such as IL-1,

| L-2, |L-3, |L-%he DNA encpding Apd-27ligepd may pg -optajned fyom ppy FHNA éLﬁHracftYher
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conj oi ngd w th thearpackaged feredisatyitangdiobss Vatdh agsant bnceenitngtieheaise of
such therapeuiifg 30 &rlgsl:uﬁhéou@&& ofThe 1&1BBaBdut eabiddgbasesh I eadigrat "toand

"therapy” ag L{Sgd her el £§f géereép GuLat 5¥&eEQeJn@9a/ed By oRhyl @gtigintherapy,
and prevent a‘f | ve er a e£e| n _refer sug&gany

mammal ¢l as&% i ¥d 9§§°“&° ﬂrhkfﬁ?ﬁY w’rtrtllcltﬁ?jlsilnlaﬁted ﬁr&e e PRofges: dogs Hnd

cats, in. ét?ﬂdé?%r p@-j:edures, such as descri in Sambrook et al., Molefular

30 Cloning: A DLaboratory Manual (New York: Cold Spring Harbor Laboratory
Press, 1989). An alternative means to isolate the gene encoding Apo-2
ligand is to use PCR methodeclogy [Sambrook et al., supra; Dieffenbach et
al., PCR Primer:A DLaboratory Manual (Cold Spring Harbor Laboratory Press,
1995)1]1.

35 Amino acid sequence fragments or variants of Apo-2 ligand can be
prepared by introducing appropriate nucleotide changes into the Apo-2
ligand DNA, or by synthesis of the desired Apo-2 ligand polypeptide. Such
fragments or variants represent insertions, substitutions, and/or deletions
of residues within or at ome or both of the ends of the intracellular

40 region, the transmembrane region, or the extracellular region, or of the
amino acid sequence shown for the full-length Apo-2 ligand in Figure 1.
Any combination of insertion, substitution, and/or deletion can be made to
arrive at the final construct, provided that the final construct possesses,
for instance, a desired biological activity, such as apoptotic activity, as

45 defined herein. 1In a preferred embodiment, the fragments or variants have
35
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Press, Gln (Q)

(3) acidic: Asp (D), Glu (E)
{4) basic: Lys (K), Arg (R), His(H)
Alternatively, naturally occurring residues may be divided into
35 groups based on common side-chain properties:
(1) hydrophobic: Norleucine, Met, Ala, val, Leu, Ile;
(2) neutral hydrophilic: Cys, Ser, Thr, Asn, Gln;
(3) acidic: Asp, Glu;
(4) basic: His, Lys, Arg;
40 (5) residues that influence chain orientation: Gly, Pro;

(6) aromatic: Trp, Tyr, Phe.
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Variations in the Apo-2 ligand sequence also

included within the

scope of the invention relate to amino-terminal derivatives or modified

forms.

Such Apo-

2 ligand seguences

include any of the Apo-2 ligand

polypeptides described herein having a methionine or modified methionine

(such as formyl methionyl or other blocked wmethionyl species)
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The nucleic

terminus of the polypeptide sequence.

cDNA or genomic

acid (e.g.,

at the

DNA) encoding native

N-

(o2

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

cloning (amplification of the DNA) or for expression.

publicly available. The vector components generally include, but are mnot
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replication,
a transcription termination sequence,

Optional signal sequences,

limited to,

one or

one or more marker genes,

more of the following:
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a signal sequence,
an enhancer element,
each of which is

origing of replication,

an origin

marker genes,

Various vectors are

of

a promoter, and
described below.

enhancer
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promoters that initiate increased levels of transcription from DNA under
their control in response to some change in culture conditioms, e.g., the
presence or absence of a nutrient or a change in temperature. At this time
a large number of promoters recognized by a variety of potential host cells
are well known. These promoters are operably linked to Apo-2 ligand
encoding DNA by removing the promoter from the source DNA by restriction
enzyme digestion and inserting the isolated promoter sequence into the
vector. Both the native Aapo-2 ligand promoter sequence and many
heterologous promoters may be used to direct amplification and/or
expression of the Apo-2 ligand DNA.

Promoters suitable for use with prokaryotic and eukaryotic hosts are
known in the art, and are described in further detail in W097/25428.

A preferred method for the production of soluble Apo-2L in E. coli
employs an inducible promoter for the regulation of product expression.
The use of a controllable, inducible promoter allows £for culture growth to
the desirable cell density before induction of product expression and
accumulation of significant amounts of product which may not be well
tolerated by the host.

Several inducible promoter systems (T7 polymerase, trp and alkaline
phosphatase (AP)) have been evaluated by Applicants for the expression of
Apo-2L (form 114-281). The use of each of these three promoters resulted
in significant amounts of soluble, biologically active Apo-2L trimer being
recovered from the harvested cell paste. The AP promoter is preferred
among these three inducible promoter systems tested because of tighter
promoter control and the higher cell density and titers reached in
harvested cell paste.

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

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

resistance where appropriate. Plasmids from the transformants are
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in further detall in W97/ 25428. A t hod y
sol ubl e Apo VQJL n E{' lda, %roteus, p.E'ael rrlgg nggho Sta?x{ongpﬁa Wﬁﬂ%&h&ﬂ of

Serratla, e.g., Serratla marcescans, and Shigella, as well as Bacilli such

as B. subtilis and B. licheniformis (e.g., B. licheniformis 41P disclosed
30 in DD 266,710 published 12 April 1989), Pseudomonas such as P. aeruginosa,
and Streptomyces. Preferably, the host cell should secrete minimal amounts
of proteolytic enzymes.
In addition to prokaryotes, eukaryotic microbes such as filamentous
fungi or yeast are suitable cloning or expression hosts for Apo-2 ligand-
35 encoding vectors. Suitable host cells for the expression of glycosylated
Apo-2 ligand are derived from multicellular organisms. Examples of all
such host cells, including CHO cells, are described further in WO097/25428.
Host celle are transfected and preferably transformed with the above-
described expression or cloning vectors for Apo-2 ligand production and
40 cultured in nutrient media modified as appropriate for inducing promoters,
selecting transformants, or amplifying the genes encoding the desired
sequences.
Transfection refers to the taking up of an expression vector by a

host cell whether or not any coding sequences are in fact expressed.
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Prokaryotlc cells used to produce Apo-2 ligand may be cultured in
30 suitable culture media as described gemerally in Sambrook et al., supra.

particular forms of culture media that may be employed for culturing E.

in a

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

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

as insulin, transferrin, or epidermal growth factor), salts (such as sodium

chloride, calcium, magnesium, and phosphate), buffexs (such as HEPES),
40 nucleosides (such as adenosine and thymidine), antibiotics (such as
Gentamycin™ drug), trace elements (defined as inorganic compounds usually

present at final concentrations in the micromolar range), and glucose or an
equivalent energy source. Any other necessary supplements may also be

included at appropriate concentrations that would be known to those skilled
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Nature, 281:40-46 ;1979); EP 117,060; and EP 117,058. Suitable host cells
for cloning or expressing the DNA in the vectors herein include
prokaryote, yeast, or higher eukaryote cells. Suitable prokaryotes for
this purpose include but are not limted to euhacter.i.a, g e or Gram
positive organi sns, for exanple, 25 such as G amneativ Snterchacteriaceae
such as Esca.eri Chl a, e.g., B. col'., Fnterebacter, Erwi nia, Klehsie7la,
Proteus, Satrbaekta, TeeEultGs pewetioascush Far FURFIAtIES r BFj @RS ghg, Like.
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uc
phosphate growth, if the divalent metal :Lons are beslng ad%ecli dur:L
of the host cells in the culture. In shake flask cultures, it was observed

30 that 7znSO, added at concentrations of greater than 1 wM can result in lower
host cell density. Those skilled in the art appreciate that bacterial
cells can sequester metal ions effectively by forming metal ion complexes
with cellular matrices. Thus, in the cell cultures, it is preferable to
add the selected divalent metal ions to the culture media after the growth

35 phase (after the desired host cell density is achieved) or just prior to
product expression by the host cells. To ensure that sufficient amounts of
divalent metal ions are present, additional divalent metal ions may be
added or fed to the cell culture media during the product expression phase.

The divalent metal ion concentration in the culture media should not

40 exceed the concentration which may be detrimental or toxic to the host
cells. TIn the methods of the invention employing the host cell, E. coli,
it is preferred that the concentration of the divalent metal ion
concentration in the culture media does not exceed about 1mM (preferably, <
1mM) . Even more preferably, the divalent metal ion concentration in the

45 culture media is about 50 micromolar to about 250 micromolar. Most
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preci pitati on nethod of G aham and van der Eb, Virol ogy, 5.2:456--457
(1978) may be enpl oyed. General aspects of manmalian cell host system
trans formati ons have been described in 17.5. Pat. No. 4,399, 216, 20
Transformations into yeast are typi cally carried out according to the

nmet hod of Van Solingen et al., J. ;3act., 130:946 (1977) and. Hsiao et al.,
Prot. Natl.. Acad. Sci. (USA) "7 E 2829 (1979). However, other nethods for
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30 with labeled antibodies specific for the gene product coupled, where the

labels are wusually visually detectable, =such as enzymatic labels,
fluorescent labelg, luminescent labels, and the like.

Antibodies useful for immunohistochemical staining and/or assay of

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

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

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

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

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

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

lysates when directly produced without a secretory gsignal. If the Apo-2

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

suitable detergent solution (e.g. Triton-X 100) or its extracellular regicn

may be released by enzymatic cleavage.
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i.ans. The amount of divalent netal ions which may be added will be 15
dependent, in part, on the host cell density in the culture or potenti al
host cell sensitivity to such divalent nmetal ions. At higher host cell
densities in the culture, it may be beneficial to increase the
concentration of divalent netal ions. If the divalent neta'. ions are added
during or after product exp.?ression by the host cells, it may be des'%rabl e
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During any such purification steps, it may be desirable to expose the

recovered Apo-2Li to a divalent metal ion-containing solution or to
purification material (such as a chromatography medium or support)
containing one or more divalent metal ions. In a preferred embodiment, the
35 divalent metal ions and/or reducing agent is used during recovery Or
purification of the Aapo-2L. Optionally, both divalent metal ions and
reducing agent, such as DTT or BME, may be used during recovery or
purification of the Apo-2L. It is believed that use of divalent metal ions
during recovery or purification will provide for stability of Apo-2L trimer
40 or preserve Apo-2L trimer formed during the cell culturing step.

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

45 immunogenic. The chemical group is optionally selected to produce an Apo-
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the transcription of nRNA 1Th mas, Proc. Natl. Acad. Sci. USA, 77:5201-5205
(19F.0)1, dot blotting (D;NA analysis), or in situ hybridization, using an
appropriately | abel ed probe, based on the sequences provi ded herein.
various | abels nmay be enpl oyed, nost commonly ra, dioi sotopea, and 15
particularly 32p. However, other techniques may also be enployed, such as
using biotin-nodified nucleotldes for introduction into a pol ynucl eoti de.
The bi ot i N2k henismEy eshags cthebssigtersorandi KeongR ey SPHTHOTT BHETH6dIEes,

whi ch may berkabel pdvaniddy arf wixeeoluay icebyicel drabed $hatsgeh s corjadperiue? eot

i des, flUOFRSEENSAY LBZMTRS . i-Alther aRathy elysuantiobodisesl aTayrbeyattenpl oyed
Lhat can recqanize speci {)Arso}@upit%éesthaltncgcugf NG DA AUPLEX A ycdMbeeins,

dupl exes, l.exes or rotejind €S (selh€,
ant i bodi espﬁﬂg%ﬁﬁﬂa%y en?rélge? SAPERA Y ﬁePNgesfgy srraff/nabeggiaﬁﬁl ed })_ut Wher e

t he dupl exViss broand ¥Po Sa2&uffdce, so that upon the formation of duplex on
the surface, tle ppresente ekamirti Fedyrhoantioeted e RIpPEEieeh sBE™ dét 82t ed.
25 Gene expyL55i0Noncabt lobalanV@d YoidBYsiz@eseasuuethdyydimrurelidgiscals 1s
met hods, §}é%tﬂos%§ EW%@'/&&Q&“ it Qé\' Stral B[Bl%l OfmpE6)das cof #d Ssyevaretions
and asif‘ g.fmfe arllié e ﬁ 'eQS agug-me' tate,di,r ect |b¥aﬁéﬂ€d

expres M unvhi st cch ergl cal_stainin gchniques
a cell sar‘r‘f}raén |S§lmbé5a?°éﬂ°lst ﬁ’b?l(?ﬁflﬁ?"f)‘? SYREVEP T B %BRdT i"Xa

fol | oned bwﬁeml OFh30 dhientral agrslied AfE | Wodt S EHEEPTH £GP ]P?fé’eﬁrér‘?ée
product cosy edur whes@st heryphahel s @eepadyull 1sy avpguwds Iy lefest gevehl e, suStich as
enz-vmatic,l 81_f,}g|y$ethyi4d40@,@§§,@nt hmbel spa |dndk nesgentsd akel ®scaipdidrhe thé ke.
Ant 1 bogl es, rHReLd oyt éprthg nﬂ@é@&;ylga GRhgles ESakn g;@%m&gemqmerntm@mtm

sanpl e Tluids et nmonocl ona ol ' Yo pLEP red
35 in any Rl XIEP REhiEnf Ty, arf%écganf’l%oaipes may % B IR B PEEDE

e d.a ai_nst a
native Apop?lYPeEtgéﬁdlﬁJo‘iﬁﬁ%’pt iPgEY G LAy A nsf*f’w%"%ynﬁ‘?élel & %35? %Irég'base
the DNA segquentestigiroviiedpdiertsd.n sofh Zgai 173t cxxBtfendsy (BEHYE e 9?3(1&"&31
Apo- 2 | i gaid pbiSlefnanrde @Rcadbpg eae SPeedIf icepantddsodyrnelp teopyeAps-iRy Itihgand
pr ef er gpl yté&ni&f&gvﬁreé’onfg{xémh&hae&illﬁéﬁ germditom as.a 40 secreted
pol ypepti de, al i, hOU rﬁ% m@lescglgga%epg%trgfp@ﬁgrﬁg Jnfb@@eaoﬁ'x tﬁ@lﬂegyia)ﬁ&{ @8 when
u

directly pr oducec t a secr et o f.the, o | nme;
sb' rane- boHi‘F’dAp?‘tZLc‘éar? BEY ef a?@’dc?‘ g’m?ygrar??éan% angJ uéﬁ%o é? %ﬁ‘?ﬁagg do?
%

det er gent SOItgR$ o) ( . RfeEFEPtion e 1"’“’6639eof“°]iet°§1"’éfxf’?’a9€§| 7 3 |lson rc"r“naty be

rel eased bybenzynewi ¢ochieavage.0042Dnwherd Aper Prefefahty | EOBr Blb‘ih’ée N &°
reconbinanto&el s, @foher. t han caseembdidempnp@ylgiing thecabpos®? dukgahth iRGfree

of protei nﬁaﬂggpgl xp@ﬁtggd,ﬁoieghabumght e ghdht Hoswever, dptidrsiusuahd yee
necessary O ! e y?nver Orungﬁf.l::lt’stli}/utAQO };Jtl '19aQ£r flgcgnﬂer %Qﬂé’i_illt[ﬂ@é’at a@ebllxe et eins
or pol y"epti R I o) ost ar ation a&k are substar&tll&ll gupeneous
as to Apo- 3itH gardky? ,%m'ép“fl IP TEeEFR Fhe S0 ELT8 wedi um or I)‘( be
cent ri f ugednd ongsenpyvaEepaTlY| eulatelcrpup- detﬁEFsPr%ﬁBatZOP? &t cr‘% &%ﬁ]t is
purified fremeont aammmusaollnblt@osqarﬁﬁepmaaﬁdolpﬁnlWb’éﬁé’tlif‘-dé%r URE t H“t"r}i‘é

foll ow ng Qfél@ﬁﬁlﬂh&&tﬁ&h &geaiﬁﬂﬂiﬁlo@éxyeoﬂﬁ preparations sold according to average

molecular weight. For example, commercially available PEG(5000)

preparations typically contain molecules that vary slightly in molecular

weight, usually * 500 D.

35 The Apo-2 ligand of the invention may be in various forms, such as in
monomer form or trimer form (comprising three monomers). Optionally, an
Apo-2L trimer will be pegylated in a manner such that a PEG molecule is
linked or conjugated to one, two or each of the three monomexrs that make up
the trimeric Apo-2L. 1In such an embodiment, it is preferred that the PEG

40 employed have an average molecular weight of about 1,000 to about 5,000 D.
It is also contemplated that the BApo-2L trimers may be ‘“partially”
pegylated, i.e., wherein only one or two of the three monomers that make up

the trimer are linked or conjugated to PEG.
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suitabl e purification procedures: by fractionation on an ion-exchange LO
col um; ethanol precipitation; reverse phase HPLC, chromatography on silica
or a cation-exchange resin such as DEAF or Chi; chronmatofocusing; EDS-
PAGE; ammonium sul fate precipi.tation; gel' filtration using, for exanple,
Sephadcx G 75; diafiltration and protein A Sepharose colums to renove
contam nants such as 119G 15 In a preferred enbodi nent, the Apo-2 |igand
can be isol at ed? bypriedyf phinephedir Sant BRPVAPHYI PRPERIZS| PFafd Tt admeht £76r
vari ants i BpadhiEch ndtesidues havecibgenprdelies edeniupsedt ed, B¢ sobbidet ¢hed are
recovered [0 LBe aSaNBd ashbon as: Nabi ve 1Apea2, Id.gantht . t aki ngoac eeunhd of
any substaptial., changes 4,0, ProPertl o8, 00caskoned, by Lheyuanlald.an: Jor

p an 0- I ga :

exanpl e, 20 preparation o _ , nd..Tusign with anqther protein or
pol ypepti dene o mory B%c’f}?eeriaz’:i‘llﬁgr"‘?fidréC SHIET g%ﬁ,aTeacﬁrf’l?lélt _ce% ﬁurtlgfl?tgg%i on;
an i muncagddtive prewl omhe ROATETNi fRPCRHEPUBAYE 67 tHE BFEF §Eh TP 1 BE” used
to adsorbtideciasiion wodtpept tide pofymprotease Thehipblmer wirehthss YsREHYE

net hyl sul fanyls|f | WO 8nLFRMBE)reid5 2al s& ivmeabeclisef ul Tte inehitdive group

pr Olt eg' Bét 't gelde%gmqut]!te%&sduuv&n%r&u%mgcai ls0fer r@é@i@%kmﬁ;‘%‘;&hwobﬁz; | ed
i ncluded to preven e gr . ventit.iou 0 o2n e
in the "8rt ™ IEC {PVESi ﬁ%eg?hcaotupjgeudr ??i%ﬁt fon om,fﬁ%gsgéégﬁfqt ab?;ét o.rgl]rl n%%i ve
Apo-2 | i gaREPtehy Feqaiiher midiPRedR i 9 1 0%t CBAMTF oF *¥ltanges’ i Nt he™®
charact er Ghdefpoeod? Howgeamd Ort|the Ygre. andAre sl poh thaFeasEre sEreh Faeen:
reconbi nants celih g4l ndr eypeDuf | R yadry espiciyepurtiof bigatin orptsepsesilts rayilbe
desirabl e 0, 8%Pese Lhey. L eGONLr gheAPO- 2L fBcdindivaal et eipiakd to avoid
LRk nglt alhgli@lg tSnO| yéalcg{lveorro g x l(”:IJiltﬁaédop&n%ﬂkéjla£ﬁgbti@§ &roups on
chr omat dgr aphy - nedi Um of s ﬁ% rt contal ni_ng one qr npre ie\ég%}g\ntitrrqgal
ions. In at'g"r SPEFFEY efSodhent®” 196 35 BiValent metal ions an ggr reduci ng
agent is useerdendeAgticEcBREFYLIar TPt ofP 9P Of HE AP0 7 Ot orfal Ty,

bot h di val emt wetal of ongiwtdd paledercirng wajentt rsetditasiBFTigs SVEI°MRY be
used duri NngokREOMREY.,Oks cppldybicatrhoreiedl thewApes 2ktivhted pobeler eveadndlhat
use of i vakept 0Bl als. o O ncdWd REiSREAVEI Y m@ PUfviE) CAliDn aM the psawi de
fOI’. stabi | ItE.rX Oftl Oi-r123|'ift ; Isrg‘lagl 4191e0£i1%(1?a3c%;[:y%afp—9figé"ofttfﬂenyotfagf.md
during the &l PPEUI 0P ng 8t€p. “the description %)Lel w alsg Eggeq%eﬂ@fa}; Qe

net hods of prodiici Hy BpT=s c?ritﬁﬁ?f‘cft&‘?)v%ﬁafén?]i‘%/ PRPtachEq (her éTnar t er

"conj ugat ed3o e birEehrrnired thértHar HPBtHSIREN Cal Y r6tPe T t4BFe for
use in an ApachZlaxeonjugate of the present invention are preferably not
signifigantly toxic or 45, i munegeni«ex++Fhe+ekem cal group is optional. |y
selected 10 proguse,an APRneA3 2l £ani ugatsdkhat: isancbest osRd santonsed

under conditions syitable for staqage, A.varl 610l exenplaty:sher) cal

groups that can_Be conj uga]ileﬁ To pol . ypéepti e%b arg rkngﬁsé J rgnjéihee rart, and

incl ude forceseaisl &oEarBoiRpdy atds *° stiéh’ &5 *Fh $& tAbS yditaf®s “Chat” Sccur

natural | y onrigbycopereotei montaipiigyghint afetiesd afetBR- pr ot leihzcedHy: ©F

pol ynersg, sugitiasaipg) y@liss (&@eessng. the antigen at their cell surface can be
used to generate, or screen for, antibody. Other forms of the antigen
useful for generating antibody will be apparent to those skilled in the

art.

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

cysteine residues), N-hydroxysuccinimide (through 1lysine residues),
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U S. Patent No. 6,245,901). A polyol, for.- exanple, can be conjugated to
pol ypept..des such as an Apo-'.L at one or nore am no acid residues,
including lysine residues, as is disclosed An NO 93/00109, supra, The

pol yol enployed can be any water- 10 sol ubl e pol y(al kyl ene oxi de) pol yner
and can have a linear or branched chain. Suitable polyols include those
substituted at one or nore hydroxyl positions with a chem cal group, such
as an al kylg1grespichas, ngudsehive enhpivéde anoCowrr EAFBOHS, VISASi Raftdy R t37e

pol yol is a;paky{abikyhepeugdycol), such as pol.y(et hyI ene glycol) (PEG,
and thus, for eﬂl?l%laPJ aggslgnm{ngl.tz'egrhgag.m tﬂeS aﬁﬁ@Eﬁ nqarﬁurﬁgeﬁllaE,‘cdjijS@diSS] @

rel ates to an exe ment . erein 0 e G and
the proces§°Hf2 46 j}ﬁ?'géf‘i%ﬁm?%e pol'yol” t'o A OPQJ% 1)reO%lms?A %r QOA(%EQEPE

"pegyl afi orfor HsRelEr o1t Rirse §R?HeF%’d’eiL¥‘? t‘"ﬁéha t"°)£f“8%og°r‘?l & Rat %Qf“ﬁ%erte
pol yol s, suehwas; dnor imdeanipige thpalojpropyitermergdiigor) maktple sites. One
pol yol yI eNeuPa YI-epM Lo ghycel wapaldywrihsy/scan leo empl oyethalsimgnt vd 20
techni ques %gglgéorurugggajgggtqesgl bedhes et hote PEGulhe ayeragessimbesul ar

ht of ¢ th at cgand
Cypocal Ly AT TP Eodt: egSOp%‘%xaboL?Qs%@ao%ﬂgrQﬁ%ﬁ?ﬁé‘ W“j%rdi& y,

t he avefagenfdibecti af J\R/ef‘ij’}‘i‘%’e%fmf B i S FT ond EBbUE T T

25,000 n, antemmiecspref erfabFgrabomtaporting, 060 EweS wWEBUERSS COBT9RFe 19 one
enbodi nent tnhpegyreatit@Ben,s boar ¢dngdgaed Wi tah dP@rel’rra\plrﬂigﬂlana%é/er ageowsl écul ar
wei ght of abet oy 000.f2-108thonakhyentt he PEGugbomDpalsy midn | 8¢ made in
unsubsti t ut ed llgxl'llatnt %]elqa%( 1% §é) agepx%gpﬁlt klrlslit;ﬁg a;\ls%neaﬁﬁ}ggat%é h!ig@:ﬂ:salswll

group. Preférap roup I's a up, and nost
pref er abl y 28 ?‘?él[“h%fle \'57:% DY SPATSE onslmglrmee é%l’ﬁ’?‘g%égl ally 30 avail abl e,

and typically, t(h@seM@Eelﬁﬂaé@Fa’fqdéﬁ% suitable for use is the present
i nvention are neshenpgenevusodieeparatitoifedsSiah acERHAG 96 avReFaRidal Y
nol ecul ar W@lngﬁheoforanexmé@, £oMMeEkd aldayvawai | abti@oPEE SOBPFising the
preparati ong *1%9&&13 Ly fa%ﬁ‘él%'ai‘ ARLEC UL e S, dsBath o VAL ir 811yg Béduyridy Rl-eesdsAr
wei ght  usugfly, 500 B, _n The Ape:2,Ligand of,.| hepnienidion MR¥obenin

vari ous fortr]?ﬁ Tc I'n " nOnhomer formor '[I’II’TPI’ ormgu%n‘g Qgn&st&ree
monomers) CpfiGhat Iti?e HIT2H56- L 0T i AEFPR 115 BEE FEGYT &t & manner such
that a PEGambimdid¢e is |inked. or conjugated to one, two or each of the

thr ee nononers that el@dp@e UP thé heotdclomrli canApiosdi®d . mpn dachagn embedi Fent :
is pref %ow%uﬁ&ﬁ sPEG 40 empoyekohase an.1ay enagee mbecub ariswei ght

ofaboulOOt N i 0 n agedsthatsdshe 0-21:
tori ITEIjS ITHy %aé( pal‘§I aﬁr‘e‘,potgolna tl lD]'EIA gtl'ﬁ)'dg (Uca,ﬂrgrgmgg}!ﬁ lgcﬁl 4 ﬂ%i%Ssg?aJlAp

the three n’ononﬁ’f‘stlienéfﬁ’b‘ffﬁﬁ‘éa d‘ﬁgx‘fdhe tP‘i’ur‘?‘Sr ArEFT nkea o o on) ugat ed.

PEG 44 varsugky asf angtdnetry f ors pEgyrEerng® pret et s edelfﬁﬁﬁﬁ i 7ot et lt’[
Speci fi ¢ netyhodeyofs phadwebdgreprotaencarebry w§aredutoPairetirde e vl
met hods desgeifedaiig bis dRatche Nprotdidl 78e337or UnBuniRationNo. 24t935t455y.and

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

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

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

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

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

preferred myeloma cell 1lines are murine myeloma lines, such as those
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U S. Patent No. 5,649:5335. Typically the protein covalently bonded via
one or nore of the amno acid residues of the protein to a term nal
reactive group on the polyner, depending mainly on the reaction conditions,
t he nol ecul ar wei ght of the pol.,mer., etc. The polymer with the reactive
group(s) is designated herein as activated polyner. The reactive group
selectively reacts with free amno or other reactive Qups on the rotel n.
10 The PEGipaivyhefrogaroBe ophed®Edlt Hevstn WooGt %‘faﬁg?blfaeié?ri‘ vEy c?ﬂlﬁ on
the protersstiiutei témer pastrandom olengersi & Opeasi f Fa Lfermier VS t ang ISF ?b@r
under st oodgsaueves , cthat &hebyperand capDundriodn theer eattirve cgrieupicohosen,
as wel | as tnré%sésyp@%giﬂ—ui’%}i”ermﬁﬁplr@é%ha .04 Qbt.8d huRpt |h@Ue£Bofn@§l'd>ln$. Sge1WM | |

depend on {4 articu prote var o Lo, d:15
havi ng fhe* fﬁ'ictaﬁfe ¥sup acg SRR €80 %ranf %‘ﬁaﬁc’ﬁ{% qéfgctﬁv%%ér %ﬁps on

t he protei antipgdieRi s“??ﬁ}ymhot The Iﬁ’tﬂ%"ﬂlbl e 1136 3000 o *edhpl ePEN ’

r ecormendedloiddadnagener abddy frRromcabout Téhiidugs 1@@@ AppEsativref ePabl §123to
200 nol es, (@grc@gthM@etredI&ol WaRrvoRes 180h)e.of protein, depending on protein
concent ration, |5 gliplayed: :Ingndhnaly, 8RNtk act | 8t pel Ysmyeparol e

20 of protein is a | ance to Intal.n opti cti Sv\,hl samne
time ogfi mPLRIHG? |T’f pd&&PH1°8 ¢ aélg%:lford (1:’%1 a{glil re& é A%%X? Y thg aatntwa%el n.

ro
It is furt ﬁmfeéﬁmyen‘ﬁl?eathéﬂd%qﬂaﬁp%%élﬂﬁéﬁﬁf ‘EPé‘gﬁjﬁnﬁzbdarﬁéP%qlﬁs n%r"%ﬁg afso be
li nked or husedod=0 dedlici e &ippenres eguenTesPaEitpgatéeh M uds aﬁnéﬂm"l'irﬁ t he

art, 25 WH4iidiRy ?' #R W Whdav RE WAakboimiaMésayVet Roals for generatizgddeat h

recept or aq% Jhadi (§§beq,l@dasggg0(ﬁng)bodl es are also described herein. The

anti gen,to be u'%% bJ_I?c{J. ro UCII Onf Q:fhé tr%';loclsoggfea%k:%dgogan aﬁcgrl QQQ%léTH)f,ebe
e.g., a’sol ubl e FoFMof tahe Anti gen or tion e(rgﬁ agntglnhnngthe

desired epi‘tEpainedl Per Hat i YAF20r a%ﬂyéh‘?jlctfl Mﬁ’&/ I's BXpr eSEINg t he
antigen at ivhere @e#d) .surface can be used to generate, or screen for,
anti body. O heraft@kneymefadrae cemtsi gen icesefied froat gendrat iangibaﬁiteiSbeﬁythﬁ/i [
be appar entdeél(}e& r%é@léléhl_}} egfﬂlﬂlﬂyheancﬁ&t: acaﬁrl(:{},- 2nPodipetomal w@ntudedoleds

Pol ycl qnal o} s r®Ym ing,
cubtut Sheoll (KBPt Gapbl FBLRtLs "Pho Bt A TERE fy (‘@“ﬂfﬂl&”lﬁgf

anti gen and"o’a‘f‘i’la?ﬂlu%'fftbo‘i’rets r’rﬁ’ilmﬁjé’lﬁﬁeﬂ?l ac‘):t onj Bﬁate
anti gen t o 18890 ot efwiteliat churenmedsycior ctii PHECEHEEY e o We SFHIIRI Zed, 40
e.g., keyhoke d: npatidenseyani n,Inseidinicnal thenhyhribowi aelishyroge oyalt ii? or
Soybean tr X/@§$ g1 20iRist QJmoH§ilﬁgaraa9:i.nfamnCt ional or derivatizing agent, for
exanpl & mal ei mrdobenz sul f.aguecinim, Z@s}ghgar edL %g%@lsoaré hgaugh y

2-°

cystei 8 residués), 1 °n8r oxysuaci ni m t hr SLNE S ond S
gl ut ar al del§Prates FEat rﬁh8 Gy *“a%l“mso"’cff 'ﬂ% (?nwf%g éqy&sf)l 4

are- di fferlemnoalqbylngrmﬁpélcaMWPce&PES rﬁ‘?ﬁﬁ‘n ed %@aleﬁ%“‘iplfheprggifl geﬁ

Im’runogem (Beﬁlmitpmgathe&;owﬂ.apatlte chromatography, gel electrophoresis, dialysis,
or affinity chromatography.
30 DNA encoding the monoclonal antibedies is readily 1solated and

sequenced using conventional procedures (e.g., by using oligonucleotide

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

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

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

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

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

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

synthesis of monoclonal antibodies in the recombinant host cells. Review

articles on recombinant expression in bacteria of DNA encoding the antibody

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

In a further embodiment, antibodies or antibedy £ragments can be

isolated from antibody phage libraries generated using the techniques

described in McCafferty et al., Nature, 348:552-554 (1990) . Clackson et
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derivatives by conbining, e.g., 100 jig or 5 },g of the protein or
conjugate 5 (for rabbits or mce, respect..vely) wth 3 volunes of
Freund's conpl ete adjuvant and injecting the solution intradernally at
multiple sites. One nonth later the animals are boosted with 1/5 to 1,/10
the original amount of peptide or conjugate in Freund' s conpl ete adjuvant
by subcutaneous injection at nultiple sites. Seven to 14 days |ater the
ani mal s ar elbl @dcuwk®. aifd: §Hesafer @Il s ants dlayiesd of o -anti HEdy Fitter .22AmiStal s
are boost edount(idsif hezestiiver tleat eaustiolr effermbliye tehé dninmml ahtsibbdiest ed
with the copjjugate Pl usihe psaie 1anki-gan, HibkeLeA; Ugat echtliona adidfins ent
protein aC' aror thfoy%hgh a%'f%ts}anﬁbgaaggfi%ngn aquﬁogagytb CLQSS- hiuRkisRg

reagent. CBnj u B rec re.as p otein fusions A so,

aggr egaf | néMaaréén‘itsa%ucﬁm/fscﬁ‘é’lﬁqyurﬁwy §Eﬁ‘t‘éﬁf)} Usaés “£6 éRhance the i mmune
response. (higetionTeniodt onao! rervrbbotias akbpoethady divEi BERAtEe tare WB¥ai ned
froma popubafi ghadfef 1s8kst@nt matdpoudeorBgENEOWSC ANtciBodires, , i21€2365t4ns6

i ndi vi dual  ant bOd‘rﬁ‘és CQRPLL SidEnidles a%omlaﬁleomlegﬁla»c@@a,t icealraxcepta for.

possi bl e naturall rrin tations 20 that y [esent Lo, 2 NekR
anount s, TROEECCHYR é gulf Jé’r g“y%hcgc onai:b'n T Ndi E%?e%%qﬁg character of the

ant i bod9 a§mﬁ6t’d1fél ng a mxture of discrete antibodies, For exanple, the
monocl onal ant i bedPes =iey mbe hratedifsidhgtehexatydr PdoTRRSHETREY Fig spding
descri bed byqlakd ebr etumah .healdpt Une,1igH6chds (AGEAE) domafinsBithPl&G79f the5 or

may be mdgomogﬁgomlg@ngeqlg%égew@dspa(t'eln§ nPPatedits, Nov; Mertiben hebr adoma
met hod, a npuse or othe 5c1pp{7594pr%1ag§?1h9§9f84?p' @I By C%Hiqgn RAB LBl ohel S
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(Academ c Pr 6Ss donma cel | s_th a I d and
grown i acg’cﬁeféﬁllélv CLﬁnttﬁ]?%é ne | 0 tHat” p a’%t Fabl ﬁg‘n% %st%o%gg%% nor e

subst ances SPELIFHHI CE  Fhe g eRt HF 6 ?ﬂ??ﬁrvaﬁntb?eq RERt s - par ental
nyel oma celsbscifForty xaapliéferent taheigsar ent al myel oma cells | ack the enzyne
hypoxant hi ne guani:nezumphosphartibasyt transterase (HGPP. T or 11 PRT), the
Cul ture nedi um I’I(chhoglpeforhylmﬁdrggﬁs by Rluea] | e Wdalied NGlvddBediy pexanbed nie,

am nopt r| n t hy ne. 40 ( u S t ANGESe PLAUENLildhe
growt h % @Rﬁrdtdeflﬂgeen agl ?*{E?&er% > %an H%;I(?% a?e &%egg %pat

fuse eff| citemtgs uppsred Jéf’ttabi”'e Hegn2 1%evet® ucti on of ant ] the
sel ect ed afmtidyodyingr athdc FergducsePFs O eRTd Tafea™ ﬁ@latsi VEROT g rﬁ%’cﬁuﬁ?n

HAT medi umarAnmpgedihe seken pireh ey ethmgye! greiabét |doppites Bmenpgption ﬁén rﬁ?el oma
L nes, Sucasé’élt&m%eperformed following the method of Winter and co-workers (Jones

30 et al., Nature, 321:522-525 (1986); Riechmann et al., Nature, 332:323-327
(1988) ; Verhoeyen et al., Science, 239:1534-1536 (1988)), by substituting
hypervariable region sequences for the corresponding sequences of a human
antibody. Accordingly, such- "humanized" antibodies are chimeric antibodies
(U.S. Patent No. 4,816,567) wherein substantially less than an intact human

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

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

library of known human variable-domain sequences. The human sequence which
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46 derived from MOPC-21 and ' ADC- 1l nouse tunors avail able fromthe Sal k
Institute Cell Distribution Center, San Diego, California ':l1SA and SP--2
or X53-Ag8-653 cells available fromthe American Tyne Culture Collection,

Manassas, Virginia. 'ISA. Human mnyel ona and nouse- human . h=.teronyel onma
cell 5 lines also have been described for the production of human
nmonocl onal al., antibodies (Kosbor, J. Inmunol., 133.3001 (1984); Brodeur
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i 5 The bi ndédiger aff bnit yraof. rdie. maaclwenalvsantdsheny ceavz) f oreeseanpl &, . be
determ nedgbéanm#chgg%ggégml yS| s of I\/Unson at al., Anal. Biochew.,

6 After

107: 220 (1 dentified tha e
anti bodi es of tHe *Sd&&*" ?X%’ﬂ TR L|'*cth|a.t b ‘ﬁl ni %uraand/z%dr R%g?:%el Fntlon

n
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or affini tYanlIﬁB@l@{lﬂgtr aghync30 DNApencadiongeHebe arepoekofahianthdodiesti s
readi |y isplated and. seqpenged Usidids COAVeRt | anatiPrACEOHT e (&ndidatBy
using qli gonucoqlﬁg de _probes that @h{ .capabl e of hi.ndi Qg%éFl%‘EiJehgé"JhX to

genes éhcodihg vHEad queﬁ?]ed I Ghit fig of Turine anti bodi es‘%

hybri donma é%“lliléy < Ve &é‘n%ida'fﬂ éF“é"r“Péthb%’d’r &8 WRdstieh 2 BINAS> OnéB 17681 Gted,

t he DNA mayr beesplaedapnbe s@5ctedpred sioninasc tiors, thghirefiraper taﬁ’én import

t ransf ect ededquab@shest el e sttchras ahtibode| thagettegistgem surhCes fefrpzsed

Chi nese Hagg;glelgtp/%ly £QD0) 2kl | St Qentiel oA a@fikl&a.t hatindarenetalot heew se

pr oduc erg ].QJ.QH:’.é ng{oglt geﬁduéso aQthﬁ.'chttlpeands %Qém%%&agélamoﬁlkfgfﬁh
anti bo |es im the reco |n% st cells. Review articles on reconbi nant

expr essi onl?rfnﬁja"c?fl&?’igaarbtfig ncodi ng the anti body 40 include Sker.r:a at

al., CQur:. Qpi niign HEupen @RERSELes 5: 256- 262 (1993) and pliickthun, |munoi.
Revs. , 130 15128 a88alt§9t®2).ve to humanization, human antibodies can be generated

For example, it is now possible to produce transgenic animals (e.g., mice)
30 that are capable, upon immunization, of producing a full repertoire of
human antibodies in the absence of endogenous immunoglobulin production.
For example, it has been described that the homozygous deletion of the
antibody heavy-chain joining region (Jy) gene in chimeric and germ-line
mutant mice <results in complete inhibition of endogenous antibody
35 production. Transfer of the human germ-line immunoglobulin gene array in
such germ-line mutant mice will result in the production of human
antibodies upon antigen challenge. See, e.g., UJakobovits et al., Proc.
Natl. Acad. Sci. USA, 90:2551 (1993); Jakobovits et al., Nature, 362:255-
258 (1993); Bruggermann et al., Year in Immuno., 7:33 (1993) ; and US Patent

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

repertoires from unimmunized donors. According to this technique, antibody
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In a further enbodi nent, antibodies or antibody fragnments can be isolated
fromanti body phase |ibraries generated using the techniques described in
McCafferty at al., Nature, 348:552-554 ;1990), C ackson at 47 a3., Nature,
352: 624- 6288 (1991) and Marks et al., j. n?nl. azc:T. 222:581- 577 (1991)
describe the isolation of marine and human anti bodi es, respectively, using
phase |ibraries. Subsequent publications describe the production of high
affinity (nMoemageyerteamane antdnbddiesrine cirad nesHeF f Pi AP S (Warity P24 .
Bi ci r Technplagyn Jdhe723- 283i(d0O2PYs metevsbbhaas, condi nadt ofisalor 4 eenfion
and in Vive 1€, RQURLNALILNAS anSlcbd) eE%ghdls 6ONSHY URKELNG WEr Yne | @iage
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S

Humani zed ant| 56di € 0 nizin n- n _anti podi been
descri bed PH-t- 2‘5“?Ffé‘”arfan PP%f ells"éﬁt)altﬁg1 e %‘%ﬁ%ﬂﬁ'edym 1'bad Q%Crl?g?ac{)l%srm re

ani no aci ddegcsishafuls YerET suded I nf"%l i Fl"flr oth?a®$edrte 13\%’1)ch°’1 Srjhfgﬁ flman.
These non- ahumame@ni.no2avisd7resiteiiies afe otten UPefermedVev &s>%5 Aporde
resi dues, whighsosare typically taken froman "inport” variable domain.
Humani é@‘t ion Calﬂnrgg an%§§&@gé a'fla.lyyaﬁ%r ﬁé)rggﬁéj:atéﬂ |b9V\LrngrlT:Jh£ aB‘Bithéji ef cAlhat er

and co--wor ker rc.-; 321:522-525 (1986); 'iechmnn et
al ., Natué 8?%52%%6?16§§6nd% oeyen at al., Science, 239 1534- 1536

(1988)), by subé‘fl t FEE APy i 8&PF P i abl e regi on sequences for th

correspondi ng s‘éﬁa@rﬂtéscwq‘aeshhﬁﬁnbee&nf‘?‘ﬁéﬁﬂﬁd B GPYIHIGESPE ¥ Ch ar‘iﬁh%r??’zedl I
ant i bodi es ferg@ents. NnEriredaribndiodi eshes¢ UfSignitise verdode 4 vl 67156 PyoiR&TEirn
subst ansi akideskess drhantan i.at actiduneee 3% . var i mblisowonmi plhasidveert of
substi t ut eg i¥ehNE1 COlS 3nARMING HEQUENcR.fd70m A (1884)- hufBd-ERacieesal |, n
practi ce, u{Q—lQ' zed anti hadl 6s ar}% Exyeg' cald.y 'EP%@ntsanéathQ&eﬁe | fobegh

sone hyperv Frabl & re i on resi due posSi
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can  be isolated from the antibody phage libraries discussed above.
30 Alternatively, Fab'-SH fragments can be directly recovered from E. coli and
chemically coupled to form F(ab'), fragments (Carter et al., Bio/Technology
10:163-167 (1992)). According to another approach, F(ab'), fragments can be
isolated directly from recombinant host cell culture. Other techniques for
the production of antibody £fragments will be apparent to the gkilled

35 practitioner. In other embodiments, the antibody of choice is a single
chain Fv fragment (scFv). See WO 93/16185; US Patent No. 5,571,894; and US
Patent No. 5,587,458. The antibody fragment may also be a “linear

antibody”, e.g., as described in US Patent 5,641,870 for example. Such
linear antibody fragments may be monospecific or bispecific.
40 (vi) Bispecific antibodies
Bispecific antibodies are antibodies that have binding specificities
for at least two different epitopes. Exemplary bispecific antibodies may
bind to two different epitopes of the CD20, DR4 or DR5 receptors.
Bispecific antibodies may also be used to localize cytotoxic agents to a B

45 cell. These antibodies possess a B cell marker-binding arm and an arm which
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40 The choi ce of human vari abl e domai ns, both |ight and heavy, to be wused
i n maki ng the humani zed anti bodies is very inportant to reduce
antigenicity. According to the so-called "best--fit" method, the sequence
of the variable domain of a rodent antibody is screened against the entire
l'ibrary of known human variabl e-domai n sequences. The human sequence
wh..i.ch 48 is closest to that of the rodent is then accept ed as the human
framewor k bindgie CRRFOFiSr 2999 (fufmrfitR@d tarF bodyeFSr i “et Vigcoaratatoid,
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al't or nat | VB AT, 11 off, eﬁ?r‘ianméntgolfbo Fe s e gener at egﬁ% r

exanpl e, i EMPSCHGRIHGs eBIe F151Br SURICRS t Pihis genicE ST mal e (&G °91°bu1151 30
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anti body heavy-chain Welo W4 gene ok Noehicper Lig-eaNQogfieptidki Ne
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two polypeptide chains in equal ratios results in high yields or when the
ratios are of no particular significance.

In a preferred embodiment of this approach, the bispecific antibodies

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

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

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

found that this asymmetric structure facilitates the separation of the

desired bispecific compound from unwanted immunoglobulin chain

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

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

This approach is disclosed in WO 94/04690. For further details of

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

in Enzymology, 121:210 (1986). According to another approach described

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

45 molecules can be engineered to maximize the percentage of heterodimers
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Natl. .Acad. S*_4. USA, 50:2551 (1993); Jakohovits at al., Nature, 362:255-
258 (1993); aruggermann et al., year in immuno., 7:33 (1993); and US Patent
10 Nos, 5,591,669, 5,569,369 and 5, 545,807. Alternatively, phaqge display
technol ogy (McCafferty et al., Nature 348:552-553 (1990)) can be used to
produce human antibodi es and antibody fragments in vitro, from
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directly bylredsiicRar2®hodt ¢apt)s. SEGFERENpt e, th@xpantMFf)ddeT &qr 2%tss
can be isoltated. fromthe anti body phage |ibraries discussed above. 30

Al ternatively, fwabousSHcddnagneat soeamabgdianectisylitéeovetastcifiom BLiggli and
chemical ly ;¢ ;%Bllt%d ab .k or b6 akic ) ihEATRENE $ul1Gakt Bfveehil beerBladcEeBdaN0l Ogy
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30 Fab' portions of two different antibodies by gene fusion. The ant:l.body
homodimers were reduced at the hinge region to form monomers and then re-
oxidized to form the antibody heterodimers. This method can also be
utilized for the production of antibody homodimers. The “diabody™

technology described by Hollinger et al., Proc. Natl. Acad. Sci. USA,
35 90:6444-6448 (1993) has provided an alternative mechanism for making
bispecific antibody £fragments. The fragments comprise a heavy-chain
variable domain (Vi) connected to a light-chain variable domain (Vi) by a
linker which is too short to allow pairing between the two domains on the
same chain. Accordingly, the Vy and Vy domains of one fragment are forced
40 to pair with the complementary Vy and Vy domains of another f£fragment,
thereby forming two antigen-binding sites. Another strategy for making
bispecific antibody fragments by the use of single-chain Fv (sFv) dimers

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

45 example, trispecific antibodies can be prepared. Tutt et al. J. Immunol.
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chain Fv fragnent (scFv). See WD 93116185; US Patent No. 5,571,694; and US
Patent Nn. 5,587,458. The anti body fragnent may al so be a "linear

anti body", e.g., as described in US Patent 5,641,870 for exanple. Such

I inear antibody fragnents may be nonospecific or. Bispecific. 40 (vi)

Bi specific anti bodi es Bispecific antibodies are antibodi es that have
binding specificities for at least two different epitopes. Exenplary

Bi speci fi ciant kbodices .nmaynt trioAtkst @ithwohthief Pereave epiisepasingina KétTeD20¢ DR4
or DR5 recgptonsa i:Biepecibits @nilieboglicesrdrny) alesprdselysiedotrortedahdrzan
cytotoxic dgente§e£é% a B 45 cell. These antibodies possess a B cell

mar ker - bi ndi ng” arm and whi 20 bindg ot OXi;e agenticbeos.
saporin, anti-inteffer 8§y usegl]l ncagg‘f K Gigh d°§ Qghﬁ%g FL] et hotrexate or

r adi oact i veaiu§ettape PREDFeH) CPRISREY] ‘F‘?néugaéﬁilltﬁo?ilcé%owé‘ é’ Brepar ed as full
| ength anti bodi @sunemeantchbotypotriagments 1y ethy. PP btfsﬁé‘c‘}tftn&l ody-

ant i bodi es}ytbolet hpds donfudumks mgve bespeeickiedanmdvbodi es are. known in the

art. Traditi Or@aln a@gy%ff' 20 af o) lank @@t &b wbispesil helantd bodires sushbased

on the coexpr es g é{%l o(dgugét@npel\ﬁ,vyf,ojt@l Sob | ghterehatenpal r's,
where the °%vib “Ehdi %amlﬁu\l/e dl?q rent speci ficities (MI '%o%lt&n@t o@l e

Nat ur e,l03059%537105392¥5 983 . C°BE?:“5’ g of *t%& r andom assor t nent foo

i Mmunogl obuvent ireayybeandt FOI | Fhicoehanins, ¢ tfé‘§e°ﬁﬂﬂrred‘6?¥ﬁ§ns(leﬁa“(‘fr ohas
produce a pelentbalt ni xbouragowf 101Gawtishfaremblemipborly matEwdY egole6tShhi ch
only one hgs, Lh&eohdyeClor BkaRES] bi Cocitdried oenayPasiMel giatchomyobe trhéucedr r ect
m)lt ﬁcul e, n%’m»&h 43 aAéS&'Q:lJth dﬂ@ﬁ @Mlﬂfeﬁlafﬁlti%dCQth@Hai Qgr ﬂfhyarﬁzEED&gedﬁh

rat her cunbers uct vields.are - ocedures are
di scl osed WO 11751%/@@%?3 REEL eg%er%gi _M?é%%é%% 10; 3655: 3659
(3.99:.:. AccorHitREraavelvdi fF]é‘? erﬁ“tlalﬁ?ﬁ?oatsn aht 1o 8}/ Var i aniee Qmains with
the desir edlivhemiing spackhiasiti eShy a?ﬁlllblt?ai?l‘%a}ﬁt |ﬁé‘h toftbi ﬁf”ﬁtﬁ’l%‘ilt‘:és) are
fused to i.spavbegl @buldradeansgt antubtoreiamdstquUBRcedredfhe fusi OB -prerer?abl y
is with argongegggatn&gl Oblélcjﬂ[l;thﬁﬁvyln&lh@hé]; GENshaRhedOMBL Whiclompui B¢ megedt
least part Ofluczio th% 1098y Glddeadld gnx r@i' ons, nN-bedty1py.ef esieddioehave

the first heav ain constant regi 0 ni, he &ite r@gg@ésary
for |ight éﬂ%ﬁ“‘ﬁn eﬁl AYi (TG Pr ESERET r?gat as%goﬁ%%o) H%eLtof usi ons.

encodi ng t ReseargmiAc @°8bA%Ph BeM)Yy- chain fusions and, if desired the

. i mm rn; ogl obul Exeynbtightlckabive apenknzer CERITERED t§%ffé’|fa’t’1é1°8x FeLsi wird
vect or - .,  aRLAE € aCkhtBEriar anstiechednémtindiags wict bty efxhosinter génldS?hthePfﬂas
provi des f QL. gf eoroxin BXbRhhi {e¥ok Bs@diotisiak NG rifimncrtlt Uakcipr Bptiti orsriof t he
three pol ypeptide fr gnent § I&a@y‘oogiatgrgécmen;tmemal foatil DS pafcele

U

three pol ypeptide a| ns used onstruction RLovi he, m
yields. It deanthm I'Ri’\%?/’é’ls Bl?i’ngHﬂa a‘f‘enfaﬁlfetjfo ]ﬁsg cpg‘E’?n ﬂ%léuggggigs t wo

or all threeng@igol yhreprite SHEPHET n Céﬁ‘fff‘ess‘iré?ﬁ”t/ecf?ﬁa ¥ the ‘expressi on
of at | eastinhttaPopokypepti detedrlirs rrstadeicit atiheeWesy| Fgon}y,qnh,a@\ﬁ V} ol ds
or whemgt hg ridRhiRScar es&f, P& pRirbieularsigzigak frubaixed October 28, 1993.
The present invention further contemplates antibody conjugated with a
compound with nucleolytic activity (e.g. a ribonuclease or a DNA
endonuclease such as a deoxyribonuclease; DNase) .
A variety of radioactive isotopes are available for the production of
35 radioconjugated antagonists or antibodies. Examples include A2, 1, 125,
¥, Re'®®, Re'®®, gm!®®, Bi?'?, p* and radioactive isotopes of Lu.

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

40 cyclohexane-1-carboxylate, iminothiolane (IT), bifunctional derivatives of
imidoesters (such as dimethyl adipimidate HCL), active esters (such as
disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido
compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium
derivatives (such as bis- (p-diazoniumbenzoyl) -ethylenediamine),

45 diisocyanates (such as tolyene 2,6-diisocyanate), and bis-active fluorine
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In a preferred enbodi nent of this approach, the bispecific antibodies are
conposed of a hybrid i muncgl obulin heavy chain wwth a first binding 35
specificity in one arm and a hybrid inmunogl obulin heavy chain-light chain
pair (providing a second binding specifficity) in the other arm It was
found that this asymretric structure facilitates the separation of the
desired bispecific conpound from unwanted i muncgl obulin chair

conbi nat i oasipoasist hewcpr @s eneeliciucan-1, miindgiosBrAsheh | F§htERRien F*i6ity one
40) hal f ofndubechispesi b cormheculae peaviies ifiovitatfacitl @lwagcighce 238:

separ ati on, ,,4Thi; §s-APPr Q_%Q-Doﬂ §4Q'a§§1eQSQd1éo@hiM3§)a&ébﬁé%590—3 redhyl diret hyglene

details of ener atin I spec ampbe, Qukeshe at
al ., Met hoa’élg“ ntf‘a‘?r%lc aCldl k&z%%k 18%6%§ %%?g%%ﬂg&téo atng‘g(per agggoaoh

descri bed C‘?fﬁufliaFSOT)aPéntra .nu?%“iidle §5ATPE hB PRI ace bet ween a_pair of

anti body 4Bosmlecal eSheadnnke argibacereterePieakitiese PRt et TEnt®ge of "

het er odi meese Glowhtiichaaie iectwered.f r om:r exendienant eeld-lerilleut&keThe

preferred [nfesface .cORNRr i 58Sy Atain€@St BinRaF tor alstifiedCopBadiomei highran

ant i body Cga}; ant. JOMBlde, dloddlSsaTeLhot, o.of 'awb% sgml.| amino acid
romt

side chain e 1 nt erface . of the first aptl ecul, e.depl aced
with | dPger side&REAEYe. 3. r Brscitﬁlen Sr R yptop 6; ggfr}égnet%s&g{t&
& e n(s) are

"' caviti estgwt jedebr edd . ot &Y ﬁFF%}bln%ﬁtz"eﬁcf’%"‘?ﬁ% ﬁr
created on the it ertfiaceiesfoft hee seeomt irapttiisddiryndlecht €OBYIFER! Etim

| arge am ng-@cih& st dacchai Bk t Rhsdml terertenes peodrugal @nd neaorPePthdefénl ne)
. This pr O\éheqng,?hearaggf‘tggnggg}}tf OLed NEERASI1AEY) tdeanY| &ledvef adthecdieter edigner
over other vv?nt ed end- 9«}5 éje.kgj(}jﬁs such,as Q. hogpdi,, 57%@78 ?i specific

ant i bod?ess?% [d€*TFoSs-Tin or rhet ergconj ugate’ . a t_bodies.. aqorle
exanpl e, one of TReh& AAE| BIWPRE i [T t HE h&PEPSES0] Ugat e canT %&ﬁﬂcqug

b“éoerﬁ

avi di n, thefotdrénsta 6 pordmd Suctrchnti dels@saﬁa% coFert Exd
proposed t actiakgeyrovmmungosystem cells to unwanted cells (US 15 Patent No,
4,676, 980), andmf.Qhed teat neBtuLbuH:Y imf eetHoancy Wbid1h0O860; iWeludg /260373,

and EP 30§§Q not F:tmq_l{:zgcg% u%@ll@%bb@h%er@é@fbg fad@omtSirighgaBYosphate-
|

conveni ent cross- | mef hods, 9§§at'als.£‘kdéé9uﬁ%@t Sodfe8r M |
known: in EREAPES BRL d{]a?e di*€c 5see %%s , 676, 980" along with

a nuni ber éfll%F?Js@n’FBﬁ‘i‘k?%@’r?%rd‘ﬁﬁlJd’t‘i@sfreﬁ 8ch°ﬁ’ a%lenéE # generat i ng

hi speci f i comamtidsodiestériom arftidredytostraghift s thavérat §8n‘if“§e IH%SCF’ bed
in the |iteraidtesciFor exanplee, bugpedsf i ceamtibodpestegasy behpFePasied

usi ng Czl§emsgﬁ!llLéJ.@lkagﬁ:bo@p%Eﬂ@Qs@J and@lthepsSid EBGE; a2284thbisind FBBpd L) .
Shal aby et %{egw c%g vt 2 5892 de{R8Bhin? Brif@ubOUntd eebhisges for

maki ng andlsolatln e I c anti bo fr ts., t%fgmm :
r ecombi nant’ &Y Cc?ﬁg‘f’iﬁ%&ﬁé?/s 41 ¥5°B Peﬁ&desc‘%ggﬁg » an&gg ke y cific

e
anti bodi es ehifre BeEh prBHICEIEsI nTFPRRICFHE K1 PPet s enf%,m St reTF o a? aﬁse J.
| munal ., b48{Bpsilledy, ang:mr@@ggga)se sl |f@aquﬁlgerisllﬁ?)@lyb%saﬂ?f(fgspﬁoldiétfﬂst he
Fos andpJunnps atreé NnGuder e -hidtleeske @séffv@ for converting drugs derivatized with
B~lactams into free drugs; and penicillin amidases, such as penicillin Vv
amidase or penicillin G amidase, useful for converting drugs derivatized at
their amine nitrogens with phenoxyacetyl or phenylacetyl groups,
respectively, into free drugs. Alternatively, antibodies with enzymatic
35 activity, also known in the art as "abzymes", can be used to convert the
prodrugs of the invention into free active drugs (see, e.g., Massey, Nature
328: 457-458 (1987)). Antibody-abzyme conjugates can be prepared as
described herein for delivery of the abzyme to a tumor cell population.
The enzymes of this invention can be covalently bound to the antibody
40 by techniques well known in the art such as the use of the
heterobifunctional crosslinking reagents discussed above. Alternatively,
fusion proteins comprising at least the antigen binding region of an
antibody linked to at least a functionally active portion of an enzyme of

the invention can be constructed using recombinant DNA techniques well
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30 Fab' portions of two different antibodi es by gene fusion. The anti body
honodi ners were reduced at the hinge region to form nononers and then re-
oxidized to formthe anti body heterodiner.-s. This nethod can al so be
utilized for the production of antibody honodi mers. The I|di abody':

technol ogy described by Hollinger et al., Proc. Natl. Acad. Sci. LISA 35
90: 64144- 6448 (1993) has provided an alternative nmechani smfor makin
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al S0 cont eAPEPEH Ref®ienaty Fobifetentsh ??éﬁfedofm’?rhé“?‘ﬁjrf@nt i %rhtlb?‘%léesa"r’ftl body

i s conj ugatkkred OWe bENdIDE eyt avrsinehatd| ekl ege E‘%“@lbeé‘bdﬂt W30/ 62 HBout
10 mayt ansiiezetfphecul es per anti body nol ecul e) Mytansine may, for

exanpl e, be converted to Nay-SS-Me which may be reduced to May-5H3 and

reacted,wi t h nodi.fied.antibady. (Char.al.al. Cancer Research 15 52;

127-131 (1992)) to nerate a ansi nor d t| cQ at e.
Al ternatively, F‘?:Fé‘u%ﬁf?’bgodﬁml‘péflﬁ%ﬁ gate %[J g}{i éech}al "Cheam €i'n

mol ecul es. aTHer a0 ceahPEien rrcfmailif’ (?FO‘é%ﬁF‘il H?Yott]f"’c§ri°'§entcé’b‘éﬁ5‘%°nof bt oduci ng
doubl e- st r apdedeDNAabreaksfamutafiopd ol deapartdoweany r aiticens, T rietascal
anal ogues af aAfal iched, rtHerepduthi edminbytrheionsed B@ | frehwidéiorsutmagr éenot
l'im teq to ryared elgyl’ OCH S t%k@ﬁ éél - yJForPS.AQcaaaﬂg 8the fdﬂhﬂmmoﬁ wly. be

Cancer. ReSear ch 9 n " Cancer Research 58:
2925- 2928 Fi% Enbzg%e;ﬂgxa%#ge %%tei‘g\%l ?O%Jﬁgg%ng&f ?1%9%@&? rerggr %I ch
rp

can be used in REPIRTRENETNE (F5nbT i 7Y = fragrren

di pht her i aus@5 irokhn, foexdrdid™ A EHAPH ‘(hler S?ﬁ“Pé%thBrrb??&gn’éer n&i‘ﬂ‘t}f’éﬁﬁ o
ricin A chahammaadmtwallﬁcaphapmplermdecmrﬁ fucdhdd ralidephBingar o ﬁOllﬁaléﬂrfP’ldes
fcrdii 3pr obeiddSse solution. The pH of the formulation is preferably from about 6 to

about 9, and more preferably from about 7 to about 7.5. It will be
apparent to those persons skilled in the art that certain carriers may be
more preferable depending upon, for instance, the route of administration
and concentrations of Apo-2 ligand, death receptor antibodies, and/or CD20
35 antibodies.

Therapeutic compositions c¢an be prepared by mixing the desired
molecules having the appropriate degree of purity with optional carriers,
excipients, or stabilizers (Remington's Pharmaceutical Sciences, 16th

edition, Osol, A. ed. (1980)), in the form of lyophilized formulations,

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

ascorbic acid and methionine; preservatives {such as
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di ant hin proteins, Phytolaca americans proteins (PAPI, PAPA, and PAP-S),
rnonordi ca charantia inhibitor, curcin, crotin, sapaonari.a officinalis
inhibitor, gelonin, mtogellin, restrictocin., phenonycin, enonycin and the
30 tricothecenes. See, for exanple, WD 93/21-232 published Cctober 28,

1993. The present inventi on further contenplates anti body conjugated with
a conpound with nuc.'.-eolytic activity (e.g. a ribonucl ease or a DNA
endonucl easeaguchdastialtewxyr t?@mwueasahlﬂ\iége) Bexpaer ey unf  CRUPT4et i ve

i sot opes as@zaMahldbl @iboidet h@epreatuciiimorhdfrid85 plemol nchwude AR2| xentdB:
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T gf"»f a”%'lgh%gg LAct L AR 1801 0DES, Qlcibbon) CORMGREESAGL LG

ant i bod oxXi ¢ e usj r}g O%[alnesty Loifunctjonal.
prot ei coUﬁFf‘ néh%fgeﬁ‘?%‘tsd@h rﬁl‘i\‘ﬁe%c@f’ﬁmﬁf’ ’(1 pyr’l %G thi ol e)

pr opi onat ealputiSDP) gelztiewi nier i ingyhegdouling; rtél’%”ﬁ‘i‘ donet W3r54osu°

cycl ohexangivoaihexyl@bes; idnsuncicitd clugheay [9Fysinbi f givceiiogal 2eREFRIALIT ves
of i m doestet&inktsSuehiaedi BBt Mk ngdinphdBadetaeiadsCl Jisaactdriessested sothsuch as
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di i socyanat®duisueti/as t”@Py’é’ﬁéc SBr%CF%Eyaﬁ?ﬁPe)aS % s--active
fluorine E3vecipeundsydesudrcas | ;5-difluoro-7.,4-dinitrobenzene). For
exanpl e, a ri cidaaitPaknNQeikaxdins cEnshe pﬁﬂparsednasxdde'scréwédnsieﬁsMatleltﬁtna' et
al . Sci encglu%%ﬁxm L09E £ 1964 )nERr b&ﬂuul‘brb@él@hﬁckuihiﬁ)mhm&c)éerum albumin,

an: at ag% £ A-3-c sethyldiethy | If2:nd ] kBB RERER! QLAﬁmaEéx@aééVKpWPAi is

an exe cﬂesl aftan agent fo on |on | eo tqg.the
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i nker or gdisukicakés- cant-aingl Ngprbkietone ( Chari  e¢llaleoseCamedr . sRegerdesch 52:
127- 13% (18 }.grsrmf)érbgoﬂ{%gg or! - dez Alter padkVehiiudd Jdi1skRnpriakei Buch as

conpri si ng t anctalrbcgcd et%ggcecigt%tsgmo@ g&%gicemoggt IrTElQ%.\,lﬁyﬁ?(rmldone,

r econbi nanf°t€Chni que pep nt hes The an es o esent
i nventi on RRlye&1d8tte conj uBHt YB’G”‘W‘%/ ¥eg p°g¥°xéff’r°é’y vatl n enz %1
converts arpivetnugng eslycol pEpt gyl vEhetrGINEr ape‘“fi‘t"l @lhgahtinig ptions, -
W81/ 01145} ortventinact datet ambimsc areersudirapgy uddsi. SeeSUCPorfoé‘R%mﬁ}Céu‘iW =

88/ 073%8 apghuthsS Ra4eBipsNOes, 4, &b, 2pBulcEhe wpayumes copponent, ofnisdehion
conj ugat es i ncl udes s@@xy n;mgngqlapaéakﬁetsofar@cgasegn@a 21pEdptigai-atisueh a

way so as {3 Covert It e ,active Le oL LEnzypes that
are useful in tFE"HE" Fi%‘%f 55‘1"’ htehlusser!‘i:)nveﬁ i on i %dgl %%h Sthrqla?%ﬂot linted

to, alkali FeisphiFsptratase WSEMASFST BonVerfimg: pﬁlbrs°6ﬁat &°"¢ont ai ni ngT
prodrugs i ntorinee drisgs toary|ilddrastyonsetigrtiar axorpepratAgrcion- e
sul f at @ ContAuDbign Preagr Uugs kad@df ree dyergslizeyt dokme cdeamt nasertisef dif f or
administered systemically. If in 1lyophilized form, it is typically
formulated in combination with other ingredients for recomnstitution with an
appropriate diluent at the time for use. An example of a liquid
formulation is a sterile, clear, colorless unpreserved solution filled in a
35 single-dose vial for subcutaneocus injection.
Therapeutic formulations generally are placed into a container having
a sterile access port, for example, an intravenous solution bag or vial
having a stopper pierceable by a hypodermic injection mneedle. The
formulations are preferably administered as repeated intravenous (i.v.),
40 subcutaneous (s.c.), intramuscular (i.m.) injections or infusions, or as
aerosol formulations suitable for intranasal or intrapulmonary delivery
(for intrapulmonary delivery see, e.g., EP 257,956) .
Apo2L/TRAIL, death receptor antibodies, and CD20 antibodies can also

be administered in the form of sustained-release preparations. Suitable
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converting non-toxic 5-fluorocytosine into the anti-cancer drug, 5- .m
fluarou.rac. 1, proteases, such as se.rratia protease, thev'...clysin, 25
subtilisia:, carboxypeptidases and catheps.i.ns (such as cathepsins B and
L), that are useful for converting peptide-containing prodrugs. into free
drugs, D-alariylcarboxypeptidases, useful for converting prodrugs that
contain n- amno acid substit.uelit. s; carbohydrate-cleaving enzynes such
as gal act osiaases @fd sneaiesd-AEHase RISEPHCLIIET 1BOMer F?”ﬁ@eﬂ?eﬁgjcfsﬂa teq®
prodr ugs i Bt Gof.i® eydaionBsyicPedlgaé@nmaseausiefd hef motebnveridingptdiergsare in
derivatizedhMdby, df shachamseiaty frge drugs; oandcpaipeildsi n BngBsesf such
as penicilLin Y, A dase ol Rell chlLin G.apdase. waeldhaf L. £ONYEL} 00
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i
f or exarrpl dor AestEE h@né?’ff ‘“FH % éfiﬁ’?mghﬁd\/éﬁ"ewlgg or FhdiRg epf t ope”
refers to ant lepitedper.obaiphbione Plegi omabfsian X §@- rrB‘Y‘Pe(?BF &heet G, I@‘Ehme

| g&R, TgG revitebg@3deasthatad sarwspensicbiayf ordentidiedsi ngnt mastianiyi yePSer um
hal f-life %fcyéhféﬁadog@ Rk eqddk 8a1 AbdBkBAtdry el deasorisadde thenact.iby ,ofoRetaray

| nCreasg, %%9%%@1%%30&1:?5 eI Qé@fhgkcttellﬁg/%J.@ﬁe@-l 38" g s@@eq@@ﬂm@e@bdlon

sequence o Ne; an antl b e[ af ¢ ANtS. gt ered
FcRn bi ndi ﬁg lWP?'IB‘S%?%%Q ntfham Ere uq¥l£fle ks ggag % g%rto?ysa:rr \Sén%f}aa%d life

are descri lsédricAl \IGBF 4PHTD kl(iP‘f'Yestlﬁng'L TRSCUIPFRAFH EH1 (YRt A S8,
W | a* Ak* * * ks * fetyal>yeridhiet SKe Y, RorfiAvatqudns ey i %ﬁ‘%“rﬁ"ﬂ’i&%}f‘ﬂl FREEE:
deat h recepbfd artdboelEeBlood. Rheumatoid arthritis (RA) is a chronic systemic
30 autoimmune inflammatory disease that mainly involves the synovial membrane
of multiple joints with resultant injury to the articular cartilage. The
pathogenesis is T lymphocyte dependent and is associated with the
production of rheumatoid factors, auto-antibodies directed against self
Ig@, with the resultant formation of immune complexes that attain high
35 levels in joint f£luid and blood. These complexes in the joint may induce
the marked infiltrate of lymphocytes and monocytes into the synovium and
subsequent marked synovial changes; the joint space/fluid if infiltrated by

similar cells with the addition of numerous neutrophils. Tissues affected
are primarily the joints, often in symmetrical pattern. However, extra-
40 articular disease also occurs in two major forms. One form is the

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

called Felty's syndrome which occurs late in the RA disease course,
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and/ or 0020 anti bodies are also provided by the present invention. It is
believed that such fornulations will be particularly suitable for storage
as well as for therapeutic adm nistration. The formnul ati ons nay be 25
prepared by known techni ques. For instance, the fornul ations may be
prepared by buffer exchange on a gel filtration colum, Typically, an
appropriate anount of an acceptable salt or carrier is wused in the

f or nul at i ometepimeenddtet haofrgr rikeasieohap s beenTec U Eaespt esayf involves the
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carriers, 8%cisgmErfEeredoringt aBioFT 2 HER arBOBr ePEFBTy ABHE 0% ¢ F FFEXTBi ent s
at the dosagwlmrdtl@oneattbpalta onsPvenpitoyedts fdsiaic Prrie abefried L EEl: as
Tri's, FHEPby SntPindE&iarphasphaiesonedl,r abeacanrtraphesl, organteneaes dgntra-

ant i ox. dantaalcngflwdtr{tqas%%@%bi Entaeiidcand ormt hi@Nkae,; opraseratabs Westdssuch
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benzal Kdni U [ dé, benzet | ar1 de; phenol butyl “or nenzy I

al cohol ; aPR¥E FarateAE™EaeH 4% RIS 96¥5Fopyl parahen; cat echoi -
resorcinol ; cycFﬁiﬁéRJa’ﬁoﬁesagef)élﬁ‘tia?ﬁeduléﬁdf?ﬁ CREESFYTiPDioRph Eot ar S5 ght S
(I ess than ralypubr knfibpesisdues) cpul ppepbiidestayppotdst mgnined chrEy ca’divumnd

al bumi n, gek@kbNesudd defBtiagtiobsl is NErniy dmephilllc ipokyaess: . suchingle: or

pol yvi %l m{\tftqtjtéﬂoat%ag@gﬂ naq, aGd dsipSuh. as @l VGl NRes@leuy aBLNRveaSPakagir e,

carbohydrates |nc g% hnose, extrlns % ars, uch

sucrose, maAMSt &P, atcwéha s’Eg/tS? %forbﬁfhfo‘felg%taﬁr f“8tem3‘?§ erepelice

nternlo S%stich as
sodi um  andfOrinacr- dhmare Sar baceaitrned it e ASPFRGEYFR” in PRTNERE CISM GF°
pol yet hyl eresgbyeplin (BE3ntAddi b1 onedarexanpl @ss of 8susch caevi-ers include ion

exchanggrs, alugidla,;, 3knpum:steanst s |LChblitNrrSer 4B phfll@ed)S nosiah as

human ser U @ulidla:. k2, byl efranugéaﬁnﬁsngwgttoa%pgtcyqoeemgagrpﬂ Gafieh 0,
pot assi um soragate Ial rI ceride _mx gtt ed v fatty

aci ds, wat 8PY 2595, o‘bfnor%lptfét ?aé'l pregs aﬂ?@?’t ag’é’utbltlot% Hohe” suFf ate 3 aE,yc'll

hydr ogen pleagshitse upop ot sTART hyidrSgen-SprrTe Phat eCH iSRS HPo PR cutar

col | oi dal sbsdgea, amRgrREsidgmEE t d4lpveive at eprayodady ilny Fhpyiritefdtdome, seandtor

cel I ul oge- hasgde subsd.anefs. nNos. 4,657,760; 5,206,344; or 5,225,212. It is

anticipated that different formulations will be effective for different

treatment compounds and different disorders, that administration targeting

one organ or tissue, for example, may necessitate delivery in a manner

different from that to another organ or tissue. Those skilled in the art

35 will understand that the dosage of Apo2L/TRAIL that must be administered will

vary depending on, for example, the mammal which will receive the

Apo2L/TRAIL, the route of administration, and other drugs or therapies being
administered to the mammal.

The CD20 antibody may be an antibody such as Rituximab or humanized

40 2H7, which is not conjugated to a cytotoxic agent. Suitable dosages for an

unconjugated antibody are, for example, in the range from about 20 ng/m? to

about 1000 mg/m?. In one embodiment, the dosage of the antibody differs

from that presently recommended for Rituximab. Exemplary dosage regimens
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20 Carriers for topical or gel-based forns include polysaccharides such as
sodi um car boxy- net hyl cel | ul ose or nethyl cel |l ul ose pol yvi nyl pyrrolidone,

pol yacr -yl at es, pol yoxyet hyl ene- pcl yoxypr opyl ene- bl oek pol yners,

pol yet hyl ene gl ycol, and wood wax al cohols. For all adm nist_rat ions,
conventional depot fornms are suitably used. Such forns include, for 25
exanpl e, ulicrocansul es, nano-capsul es, |iposones, plasters, inhalation
fornms, noseospmaysy20s e ibpdualnctalel @15 modrid veekdy ak nedrr €l e2S € 0pP effarcati ons.
For mul ati ons, 4.0ob@aps €thdsotsyi.n vivo admini stration should be sterile. This
I's readily accopplj SJagﬂ?nB?/atfeh!éhg@weergdhmiggaqht@r%iésemayf bé lehldyed in the
menbranes, prior tg or follow nghly?!}g)erlal lzaticn and B‘gtlcgpestnbg Li%-lhu%d ¢Ehe 30
for mul at i ofi°TEY® be™ 8t 81%d” iV T yopHi 1260 formor i n sol Uutj.on i
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appropri at adli tdiesty1 atrdrReetabaeifiopiusse, Apiexaegke iofibdtdrsquipel cyclin-
formul ati oneiad:Skelkl €inneh83Ls HQLOTLESSMIPREsEs ved Sal ubiona fiulrtied in a
35 single- 919%6 vial .for subcutanequs jnjection. Thcrapeutio formulations
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by Lang8r &fter. M 5823 Jhid. "MEEET o1 REECPPE18F g7 5%5’(1?{58 }=and Langer,
chem Tech.(19912; 98 HoGEED2) Gr. Trohsrlebiafiat EGhd1$80 paP§tlact FtféstFu. S.
Pat ent No. a3¢ih631&219,pR:58, £81)k1. copol ymewnsolof 151:gbeR-ardz adePB) anderganma
ethy. - L- gl yt,ammte 65 dmn; &ki@l no. B Opel i 8fS parad?: 647,506 368, 383)e,
non- degradap) e et hy g%ﬁa’ \é'rn'éf% Acglats lé,b?l(,lsﬁﬂQQEsue%t r@bruary UWBY 8ss2, wo

degr adabl e factit dci -glycolic acid _copol yners sugh as the Lupron pot
(i nj ectZbl é’%‘?“&?%sﬁ’ﬁ@r’@ge‘%oﬁﬁﬁ‘%}bd‘lof Ya¢ti & aclde g 130! i €r dc gIOC_o ol 'yner

and | eupr olFca&rsapaEat®)Lilahdi sl ¥O- D-99% - 2953 Pafigily Iy bat Yy > Héi 82 (CePte
133, 988) . TheindpoRl /(TRAPdtendemt.h 5 easeplor iegvef bbrtiids 22 an®STDXT aft ibdti es

i 5 descrri bed.dies eipirtaRedeuepplioyed7) N adt ivapd-et yeebréhenaipedt isptibodies

app' l'i cations- R0Dng,t hese APP! NEAONS 18 €158 hods: of TviFr £@hh NGnV Aol LS
cancer S3 ana'l.lrx!:m&gg? cA£ eJRﬁ&leéng!)s,ea?P%gl a[r?daI&I%QESS (é&,%l‘_éﬁtoﬁo.t B?S?‘é?—fd'?ous

pat hol o ICissued September 30, 1997, Lorenz et al. J. Immunol. 156(4):1646-1653

(1996), and Dhainaut et al. Crit. Care Med. 23(9):1461-1469 (1995)); anti-

Tissue Factor (TF) antibodies (European Patent No. 0 420 937 Bl granted

November 9, 1994); anti-human o4-p; dintegrin antibodies (WO. 98/06248

35 published February 19, 1998); anti-EGFR antibodies (chimerized or humanized

225 antibody as in WO 96/40210 published December 19, 1996); anti-CD3

antibodies such as OKT3 (US Patent No. 4,515,893 issued May 7, 1985); anti-

CD25 or anti-Tac antibodies such as CHI-621 (SIMULECT,) and ZENAPAX, (See

US Patent No. 5,693,762 issued December 2, 1997); anti-CD4 antibodies such

40 as the cM-7412 antibody (Choy et al. Arthritis Rheum 39(1):52-56 (1996));

anti~CD52 antibodies such as CAMPATH-1H (Riechmann et al. Nature 332:323-

337 (1988); anti-Fc receptor antibodies such as the M22 antibody directed

against Fc¢ RI as in Graziano et al. J. Immunol. 155 (10):4996-5002 (1995) ;

anti-carcinoembryonic antigen (CEA) antibodies such as hMN-14 (Sharkey et
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conditions described herein can be made by the skilled practitioner.

Di agnostic techniques are available in the art which allow, e.g., for the
20 di agnosis or detection of cancer or inmune related disease in a mamml .
For instance, cancers may be identified through techniques, including but.
not limted to, palpation, blood analysis, x-ray, NNR and the |like. imune
rel ated di seases can also he readily identified.. In system c |upus
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vascul i20i s appibatiesi plod o §aHS W’toha?doFli‘?aﬁFtdné%PRlarﬂtélf??tysoncogm g%l cers and
gangrene. Pati entspaoition aids dodeyebapdrireufet clhanibdiArest T PAtHe™UBtUt i S
ti ssue overkyd ngcafst eftedniicradiSirethe inadudesnd atreastd@ygernihad empedrotlivc
centers SU'iaKrOUﬂlad%ﬁllPJ)’eda p%@%@gldn@{fl anpRLOFY i &€l dnal Bbdnyr abgaudhemr such

mani f estati ons whi c ceur in. RA inc gg:g‘gl Lisa. gl@urple;,_tys
coronary argP%“}Otflerapyl ah erg i t'lgaS rlﬁndunonélhggoechepa%rf’f b fibro

nar is
ker at oonj UALYRVT t§ F1EFEEa, Bé’éﬁ’iEJI‘“C}rﬁed"r‘?at(3)‘?9&B hodth%e cge“fgg X“Kl ﬁ_eng eath
receptor amrédsddi esy ARYLED2GmARIEE BdPRs O ahe bAPRIHTHIS el‘iéﬁt}i NE$ERGd
with known aﬁeiblaaﬂ,s an&iseheras dmtrayenousay belwivits simtlicereoualy Ahdysrid-or by
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i ntrasynovi A int rat t opi cal linbal aki le,85 L=
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one or more other erap:.es) may be admi’ :Lstere concurre
sequentially. Following administration, treated cells in wvitro can be
analyzed. Where there has been .In vivo treatment, a treated mammal can be
monitored in various ways well known to the skilled practitioner. For

35 instance, cancer cells can be examined patholegically to assay for necrosis
or serum can be analyzed for immune system responses.

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

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

more of the immunosuppressive agents, chemotherapeutic agents and/or

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

modifying antirheumatic drugs (DMARDS) , such as hydroxycloroquine,
sulfasalazine, methotrexate, leflunomide, azathioprine, D-penicillamine,
Gold (oral), Gold (intramuscular), minocycline, cyclosporine,
Staphylococcal protein A immunoadsorption; intravenous immunoglobulin
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usi ng various commercially avail able devices. Effective dosages and

schedul es for adm nistering A po2L/ TRAIL, death receptor antibodies, and
CD20 antibodi es may be determ ned enpirically, and making such
determnations is within the skill in the art. Single or 2 0 multiple
dosages may be enployed. It is presently believed that an effective dosage
or anmount of Apo2L/TRAIL used alone may range fromabout 1 qg/kg to about
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manufacture comprises (a) a container comprising CD20 antibody (preferably

30 the container comprises the antibody and a pharmaceutically acceptable
carrier or diluent within the container); (b) a container comprising
Apo2L/TRAIL or death receptor antibody (preferably the container comprises
the Apo2L/TRAIL or death receptor antibody and a pharmaceutically
acceptable carrier or diluent within the container); and (c¢) a package

35 insert with instructions for treating cancer or immune related disease in a
patient, wherein the instructions indicate that amounts of the CD20
antibody and the Apo2L/TRAIL or death receptor antibody are administered to
the patient that are effective to provide synergistic activity in treating
the disease.

40 In all of these aspects, the package insert is on or associated with
the container. Suitable containers include, for example, bottles, vials,
syringes, etc. The containers may be formed from a variety of materials
such as glass or plastic. The container holds or contains a composition
that is effective for treating the cancer or immune related disease and may
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al., Chest, 103e932 (1993), and International Publication No. 140

95/ 23865); anti-v= antibodi es including humani zed and/or affinity matured
anti-VFG- 15 anti bodi es such as the humani zed anti-VEGF anti body huAd4. 6. |
AVRSTIN, (Kim at al., Gowth Factors, 7:53-64 (1992), International

Publ i cation No. WD 96/30045, and WD 9. 8/45331., published COctober 15,
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No. 5,091, 3 .iypuiss substeBebiasasy 252 HQGYRnt N® 28BS 0 LTI 5uBPT SHEHWRF ch 4,
1993, or ipierRaddienalguApplck Caddabdinbodos ipETddERE! 234 1htkitedd JuretB®Ary1998,
US Pat ent NF §y73t41e§3§e)@1c%5£ Q&é pi@ddI0di efe (kTR 1BabetanbiactbrH2dy 700,
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ant -y s B BRSSP S Hodr s (1 Zs% 06248 a5, pubLished. February
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| NTO 9666/ 482 10padi i isherfebebemiBit 19 1998) °F art PBIS"" anr’tve% odl es such as
X' 1'3 (USwlRat ent ANo. p4;e5t5, 893 1@9%@%3%6?6”2%55) citgdt | in CcpRe 257 pFen"
anti-Tao amppddredisosdeh nasetgH nd2odrat Sl MRZECTKhcand FELr NAPZRtSee  US

Pat ent No. 5,693,762 issued Decenber 2, 1997); anti-CD4 antibodi es such 401
as the ¢V-7412 anti body (Choy at XMIPﬁrthriti s Rheum 39(1):52-56 (1996));
anti - 2 anti bodies such as CAnPAT11- techmann,at_al .. eq:re s
332:323- 337 (1988preizhty alf%ﬂragjceeﬁﬁ‘ﬁen%trl %ﬁlees stich "5s~f he |body
directed agaimists o RinvdscivpeCeazParecdenalunlyss GHeRiGFe F55¢ 6 3816 5002
(1995); aBRbhrceCaf @nhbsroerhrsy dfsrtd et igehe (CEAYViaat ¢i5oH &3 sftj’c ﬁh‘éPslg‘PP“fl\l- 14
(Sharkey et.pe 5Getlnicbaneer vRaMy ob(ZA3ISHpRE ) to 3IB58TGEI455thd I8 icaantyHsodi es
di rect t e al;;.celds including huBra-3, hii-M 3 and
CHL6 e%eru%gﬁtuurg o ee&%%'cg‘j?";a%g% {615 53): 5852s-58555 (1395): and Ri chman
at. al. Cancer Res 55(23 Supp); 5316s-5920s (1995)); antibodi es that

bi nd to colon 5 Eﬁ‘_“@tﬁé{m ceIIs such as 0242 (thton at aI Bur J. | munol
2601: 1-9 (1996) knalgpid ; S : i ..

| munol . 155(2) cQJZLSi&&Z (1995)) antl -0033 antl bod| es such as Hu I\/I195
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Cancer Res 55995__ ).e Nt and-Lbagi
such as 17- i%\es( FB&N@QE Raji, 2 % QZQT%%F wedN lnaZREAN, aflds S

monoclonal antlbodles specific for DR4 (mAb 4H6.17.8; ATCC HB-12455), DRS5S
(mdb 3H3.14.5; HB-12534), DcR1 (mAb 6G9; Genentech, Inc.), or DcR2 (mBb

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

4

to ensure reproducibility (RAMOS A and B) .

As illustrated in Figure 4, DR4 and DR5 were expressed at significant
levels (mean fluorescence shift of approximately 0.5 - 1.7 units) in all
four of the cell lines, while DcRL and DcR2 were expressed at lower or

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

Example 2
Analysis of CD20 expression in B lymphoma cell lines

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

45 lines, the B lymphoma cell lines Ramos, Daudi, Raji, and BJAB (ATCC) were
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anti-CGpllb/TlIla antibodi es such as abcir_imab or c¢c7E3 Fab (REGPRO,) ; anti -
RSV anti bodi es such as MEDI --493 (SYNAGS ) , anti-C2MST anti bodi es such
as PROTOVIR, anti-HTantibodi es such as PR0542; anti-hepatitis antibodies
such as the anti-Sep B anti body OSTA VSR, ; anti-CA 125 anti body OvaRex; 15
anti-idiotypic GD3 epitope anti body BEC2; anti-,v,3 antibody VI TAXI N,
anti-human renal cell carcinonma antibody such as ch-0250; ING 1; anti-human
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aut oi mmune 26t s€aBemretHe (Zp o (HITRATLY Heht IR SPs8cet PekaAt T hAdES ands or CD20
anti body nayybe eonby) nedrwiuxhnany griks,0cenamyed, ofnd.he drnria osuppriassi *fe
agent s, sochempichesape uljosr AGENT Sn@RGFOAND Qegiieaki megurki &t.ed in the
gefi ni EID(I\)/RSR DgeCtan%'}ﬁaQQlV%eh%h)é-%%téH e dieseaspraippdihyicngs@idhemmat i c

rugs : as rQi aycl oroqui ne t r e,
l'e. fl unoni &B?QLAEE}%L% 8% rl‘ilﬁé’g“n %%ﬁ%%ﬁ“?ﬂ“éarﬁﬂﬁ%{y %%Ify ? ey ?ﬁ’ °‘é€o¥{%d59et ‘;‘g@et
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i r::mur eadseristehen, (TEht ¢fa.7/8n oS TP noverF BBt 44t 106024 R E) o ASTEF of Hal
anti i nfdsanmabwedy driwgs ENSAREPS) effgttucocomndortoitdy ( ecqubinad srpajnspt with
i nj ection) ap6RI/hGRSLA! ROTEALE Gusddts Rithpradnieasolivane aitbrovolupe e@dnikEone)
ot aner copt | ERRELL Fr ot BECY ARES Ssad cqrb il SaMl G s e T

s Rt ﬁro“'tlLsFOr( re'gf%g.Se |tn%é e%%s' 1Lﬁ%?aﬁ%s££s' dliat hat

[
(Cel | tech) ™f1=-1 gon agoni st (€. g,
| | odecaki nPPoz/BRGd 30t RSFTPNG FFd BFSFt of EEI G WIRhOI™OT &ifEHre 29=inst
ant agoniost /lamghoma XENPSECER 1011); CD40 antagoni st (e.g. SDEC 131); 19-Fc
receptor antagoni st (MDX33); imunonodul ator (e.g. thalidom de or | nmuDvn);
Example 4
Effect of Apo2L/TRAIL, RITUXAN®, or combination treatment on the

growth of pre-established subcutaneous BJAB lymphoma tumor xenografts

35 grown in SCID mice
A similar study to the one described in Example 3 was conducted. SCID

mice were injected subcutaneously with human B-cell non Hodgkin’s BJAB
lymphoma cells (ATCC) (20 million cells per mouse) and tumors were allowed
to grow to ~200 mm’. The mice were then divided into 4 study groups (8 mice
40 per group) and treated with five intraperitoneal (IP) doses per week over
2 weeks (i.e., days 0-4 and 7-11) of vehicle (0.5M Arg-Succinate/20mM
Tris/0.02% Tween 20 pH =7.2), Apo2L/TRAIL (“Apo2L.0”; amino acids 114-281
of Fig.1l) (60 mg/kg), or with 1 IP dose per week over 2 weeks (i.e., days 0
and 7) of RITUXAN® (4 mg/kg), oxr the combination of these latter

45  Apo2L/TRAIL and RITUXAN® regimens.
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I L-2 antagoni st (zxSMVAI T) For 3 cell malign:anci.es, e.g., the Apo2L
TRAIL, death receptor antibody, and/or CD20 anti body nay be conbi ned wth.
a chenntherapeutlc 15 agent; cytokine, e.g. a | hokine such as IL-2,
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may be an intray GI'EBH&AIE r%gérg’gf 9£du%ea“1@l|cr&§¥a NGB SLAPRET pigEcaabl e

b h d t
R T

The | abel opt padkege chimsert Erﬁe?%f‘é{l%s Pﬁ%atblifheceﬁwﬁagm oh* 5™ e d 1
treatirg capeEyTRAOL hmMRIBUASP at’®d dideasefurhher, ipaigaent cagpagulFfeEesing
eligible fgg tdogadABNtto apo2n/TRAIL alome. These results suggest that the

synergistic anti-tumor activity between Apo2L/TRAIL and RITUXAN® is mnot

necessarily mediated by enhancement of apoptosis, suggesting that
combination of apoptosis activation mediated by Apo2L/TRAIL and complement -
35 dependent lysis together with ADCC mediated by RITUXAN® may underlie the

observed anti-tumor symergy.

Example €
Effect of agonistic DRS5 antibody, RITUXAN®, or combination treatment

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

xenografts in SCID mice

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

45 tumors were allowed to grow to ~200 mm’. The mice were then divided into 4
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wi th specific guidance regarding dosing anounts and intervals of antibody
and any ot her nedi canent being provided. The article of r: manufacture may
further conprise an additional container conprising a pharnmaceutically 10
acceptabl e diluent buffer, such as bact er. iiostatic water for injection
(BwFli, phosphate-buffered saline, Ringer's solution, and/or dextrose
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Daudi, Raji, and B:1AB! ATCC) were anal yzed by FACE using nonocl onal

ant i bodi es specjficdor DRA (mlab 4H6.17 ,S; ATCC | SB-12455), DRS (ma
3H3. 14. 3, Ho- 1maqong&lg ]ﬁ@amt@%ntﬁ%bmnccl) con@ringiaz t(rﬂme@é 139,

1
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ensure repr oduc FRTY SERA S A-at : ‘ DR4
and DRS wer e expiesseaog P (PP ; e¥el s (n”ean. fl uorescence Shl ft of
approximately 0,5 -- 1’7un|ts) inall four of the cell lines, while DCRI

and DcR2 were expr&ssed ate |RVBIssOly 40 diopidsab-deavelisg (meansdsl boreseedce
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5 - 15 days after treatment, the tumors were harvested, lysed in lysis buffer, and
subjected to immunoblot with specific antibodies against Caspase 8, 3, 9,
and 7 (with anti-beta actin antibody as a loading control) to visualize
30 caspase processing (Figure 10).

Agonist DR5 antibody treatment (A) induced increased processing of
caspase 8, 3, 9, and 7 as compared to the vehicle control (V), while
RITUXAN® (R) did not induce caspase processing. Notably, combination
treatment with DR5 antibody and RITUXAN® (AR) did not further increase

35 caspase processing as compared to DR5 antibody alone. These results suggest
that the synergistic anti-tumor activity between DR5 antibody and RITUXAN®
is not necessarily mediated by enhancement of apoptosis, but rather that
the combination of apoptosis activation mediated by agonist DR5 antibody
and complement-dependent lysis together with ADCC mediated by RITUXAN® may

40 underlie the observed anti-tumor synergy.

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

combinations thereof on cancer cells are provided in Figures 11-16.

65



units. Exanple 3 Effect of Apo2L/TRAIL, RITUXAN(r), or conbination
treatnent on the 10 of n e at b ivh-.x e"s nM3 i,sn taona .troy xeno
i.z2its in SC--D mce SCSD m ce were injected subcutaneously with hunman
B-cell non'sodgkin's BTA 2. |lynphonma cells (ATCC) (20 million cells per
nouse) and tunors were allowed to growto -200 mm'. The. mce were then
divided into 4 15 study groups (8 mce per group) and treated with five
int.ra-peritoneal (IF) doses per week over 2 weeks (i.e., days 0-4 and

7-:11) of WIQA II A AM inate/ 20mM Trs.s/0.02% Tween 20 pH -7.2),
Apo2L/ TRAI L—(—ai'rﬁ-u—am-oéiﬁ- 4- 281 of Figure 1) (60 ng/kg), or wwth 1 IF
dose per week over 2 weeks (i.e., days 0 and 7) of RITUXANe' (4 ny/Kkg,
Genentech, ,Inc.), .or the cgnbjnation of t tter 02L/ T, and
B Mo dgHsof R et St of ArcetTTRAR P e lRB A TRge v
whi | e si nghLasgRYor tiPRdLTdRMe dmdllidamé(fo) tHe wedtirit ofaTdnedblartdel ayed
tunor growth. One nouse in the Apo2L/ TRAIL group showed conpl ete tunor

abl ation, reasgrmglla. tunor incidence (TI) of 7/8, R TUXAN treatment did
not ablate any tunors but 25 showed a nore prolonged effect. Inportantly,
conbined treatnment with Ayo2L/ TRAIT: and RI TT- KANC caused a dramatic
reducti on RnThem®e of elaimel wheadih saidi Apm2 L RAILSpaypepiid eBcom présestaminng

conpl ete tunmpr ablation gn oW n m nimal tunor, . growth for at | east
28 days. TRE9S 1r%éﬁpt 3t 3&%524&33‘2%%” Orge)ﬁé‘ﬂf"e}q? ‘Ph)&elﬂ'a}“téﬁ SRI-TTIXANS can
exert synergistic anti-tunor activity against. 30 |ynphoma. xenog.rafts.

Exanple 4 Effect. of Apo2L/TF alL_ R ITUXA N ~, or conbination treatnent on
the -- gzBvThetseojelaim beherein saideAL AT RABUROIEPEPtide COPpAMSESAMINGI! ' t 2t \

ter;:. ztg,_ . r i B SCI ﬁﬁde D,y simlar study to the one descri bed

i n Exanpl eagldﬁég'c%%ﬁgd?(gﬁ Pr\lnoclfzﬁe)'vvere i njected subcutaneously with
human L-cell non-Hodgkin's EJ<'S |ynphoma cells (ATI:C) (20 mllion cells
per mouse) and tunors were allowed 6 to grow to -200 The m. ce were then
di vi ded i nf'o laeé'tsﬁ@g‘icbﬁ"aub‘é'ﬁ?@'%ﬁ'é C@@cgre?%r%emaﬁ%ﬂq %%fpesd“ﬁigﬂﬂ'cfive

i ntraperi t apgatye(dqbuStosFeRpd2 I TRARKp &Y Saptidé AREED20aibBdy irfiio 7- 11)  of
vehicle (0.5M Arg-Succin:ate/2M Trio/0.02a Tween 20 pH =7.2),

Apo2L/ TRAIL ("' Apo2L.0,'; am no acids 114-281 of Fig.l) (60 ng/tg), or

ol Ko . or 5 e B! REch Fherel B ekbo oo PR LAINTT "and R TOX 1

(r) reginmens. 63 The results are shown in wig. 7. Tunors in vehicle-treated
' idly, i, | i ngl e- t 2L/ TRAI L Rl TL [IRARS

{roat ment. fuf Redsy of S, b fEr 60 PO SReA<PORBP PE FRRT A SRS g5 rore

RITL, . XAN' Gri/tANehiBRGSAEG My,

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

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

and E. coli.

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

polyethylene glycol molecule.

10. The use of claim 1 wherein said CD20 antibody is a monoclonal antibody.
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conpl ete regressions, while RI'I2] XASae showed a nore prolonged effect. As
in 5 the study described in Exanple 3, conthined treatnment with
Apo2L/'!'-?AIL and RITAYa*7(r) caused a remarkable reduction in tunor
volune in all mce, with S out of 7 mce show ng conplete tunor abl ation.
These results indicate that Apo2L/' TRAI.T., and RITCP. |1 Ab7(r)(r) can exert
synergi stic anti-tunor activity against |ynphoma. xenografts. 16 Examle 5
Ef fect of Apc2L/ TRAIL, RI TOXANO, or conbination treatnent on caspase ?3.

U W>I n 11, ghE\setf claiin 10 whdrein 5aidrCo20 adfodysit the @htibody Rituximab: - - - -
xenografts crown in SLID mce To exam ne the processing of

apopt osi s-nedi ati ng caspases in treated tunors (indicated by proteolytic

caspase pr i : fagP i1y | A human

B- cel | nonq%gc%‘gsjqﬁyr@fsa %%‘%"?%ﬁ%ﬁ@%aa”égﬁ‘@?ﬂ%&?@; (%W#Ig#éce | s per
mouse) and GD2dastibetydontHeomadufactuge afvntedlican?ea fomtime' tredfimentotan wer e t hen
treated with vehi cl?g (i‘g 507 Arg-Succinate/ 20fM 20 Tri s/ 0.02% Tween 20 pH
=7.2) (n=1)MMLNEEeCEAUGCa2Po2L, ; TRAII: (60 ng/kg) or | | P dose of RITOX
(r) (4 my/ kg, Cenentech, Inc.) (n.=2) , or the conbination of those
latter A"02L/TRAIL and RITMUX \!" doses (n=2) . Two days after treatnent,
t he tunors WedBetigewéstadm 12 yhewin said\oZLhi Ak polyprptide gsrerises anaino

i mmunobl ot k Ef ' ' j : 25, and 7
(wi s ant PO ;PBPEE FleE AREQRANRS PGPy BeAt B Gy Hersdy, 201 2o
caspase processing (Figure 6). Apo2L/ TRAIL treatnent (A) induced increased

processi ng ,of _caspas ) and .7 as red to the vehicle control
(V), while 6k ﬁﬁ‘(ﬂ%?rof C%fﬁ‘ & Wﬁéfﬁdﬂ Saif fiRoZ PUYRFAIIE; GRINPTIgSS A0
conbi nat i orycidsepfan®et ofFigh 138EAPRENOMRATL and RI TCLX<00" (AR) did not
further increase caspase processing as conpared to Apo2L/1 RAIL al one.

These results suggest that the synergistic anti-tunor activity between

Apo2L/ TRAI L za NC ; ! i ; At of
apopt 0si o, 6une 65 o Ol 12 ABtrei  EAAIRR RAT RS ERIRASIEN 202q by
Apo2L/ TRAI kecombinanfiiastest sdlectkeifeordehe group cortsisdimphafra GHOhcelD@Easteatllat ed
by R 7"JXAN{1r) ng%l underlie the observed anti-tunor synergy. Exanple -6
Effect of S0AZH %flic DRS art 70v. A, +, RITL7XAN(r) or conbination treatnent
40 on the... growh of p-e-established subcutaneous BJAB | ynphona t unor
xencgrafts in _SLID mce SLID mce were i injected subcutaneousl é w th human

Bcel | ncrbl ToaRe o Sl AR wirieHbSId AsioRb IRAEGO PRl F Bk 7S per
d dt to -200 mB. Th ' th
nouse) an togﬂéﬂt%@e@é@rrﬁo@kh@y\e 0O growto e mce were en

divided in groups mce per gxoup) and treated with one
intr'aperitoneal 11Ir)

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

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

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

21. The use of claim 1 or 12 wherein said Apo2L/TRAIL polypeptide and CD20
antibody are administered concurrently.
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injection per week over 2 weeks (i.e., days 0 and 7) of vehicle (0.514 Arg-
Succi nate/ 20mL ' T"risj 0.02% Tween 20 pH =7.2), agoni se DR5 nonocl onal

anti body ,"Apcrnala”) (10 ng/kg), or RITIJXAN(r) (4 ng/kg) , or the
conmbination o.f ., these latter DRS anti body and R XTWan(r) regi nens
(Figure 9) - Tunors in vehicle-treated mce grew rapidly, while

singl e-agent OHS anti body or RITOXAN r treatnent markedly del ayed tunor
grow h. Inportantly, conbined treatnent with ORS5 anti body and RI TAXAN(r)

caused a dnanptise dfayHekdist éffective Bfouned sNBpoZL/ARAINDEKpepliddiadd out of 7
m ce show ng conpleté tunor 10 abl ation and 2/7 showi ng m ninmal tunor

growt h for CG32Q antirodysn dhs preparationeof 3 smutadion ikt @ amatticlgyehi st CIRS
ant i body a@garﬁlf;_ rg@ﬁgggéﬁ{%mgﬁwé%%%u inti-tunmor activity against

| ynphoma xenogr at's. nt hods, or = mM a O; L 6t
R ;,e*; .t. i| c ass p coos z f re ectak shrc su? t "O'r tunor

a
xenografts grown in 9C D mj.ce, To.exani ne the processin f . -
apopt CSi s-@gdﬁlg?i”ﬁﬁ OgQLaHQ wpﬂrefr}g%ﬁp 8nc%roceillgrﬁ5?§xpp§] E°a§3é9 syfergistic
prot eol yti ffeafRASRoLHOSIERSONTPRAN pol eeand CDeOt#tibsdPau@peous! y with
human B-cell nonNodgxin'e BJB | yrrphlgibrrgﬁ?:%tﬂs (ATCCO) (20 ?;1 l1ion cells per
nmouse) and tunors were allowed to growto -200 nma!!'. The mce were then

t ted wi [ : = Suecl ISy % 20 pll
00 Snmt 2 S Br it Ao R SRR e b I PholB BER, 2P s of
agoni st DR5 antibody (100 ng(kg) (n=2), or the combination of these latter
Cumor & ver 45n 2o u3¢ S CAAUARE SanBrhg crarsng e e el i Bo Fimunobl ot
with speci ihGepbWORhBRoADAGERE. Caspase 5, 3; 9, and 7 (with anti-beta

actin antibody "as a | oading control) to visualise 30 caspase processing
(Figure 10) Agoni se DRS antibody treatnment (A) induced increased processing

o T e 28y The s of Bty 2 PR BIBANBAhA ckBEING M beyr atiRtiphy) .| il ! ©

Rl T UXAN5S not “I'nduce caspase' pr I nation
treatment with DR5 anti body and RI TI XAN' (AR) did not further increase 35

caspase prqcessing a 0 red to DR { bo, l.one. These results suggest
Chat The Sehol F S6p &1 SR LGRS e3P baN IR (BrRananer Doa, IHa Y TuLi

(r) is not necessarily medi ated by enhancenent of apoptosis, but rather
that the conbination of apoptosis activation nediated by agoni st DRS

anti body 28dTeeupe ehslaimddpuhersint saigd 024 agtiashyris e Antirsty imeld by

RI TOXANC may 40 underlie the observed. anti-tunor synergy. Further data
illustrating expression of CD20 and Apc2L; TR AIL receptors in NHL cell

| i nes and ©beTké Lseto clHimRR2 whiereih saidpARI2LTHRRAL, palypeptitentomprisesaminger eof
an cancer cells rzﬂorﬂyj ded,in Figures Il.--la. 65 WHAT IS CLAIMED I S: 1.
A use of aagkdﬁélﬂgl' QP RIBHER{i ve anount of Apo2L/ TRAIL pol ypeptide and CD20

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

lymphoma cells.

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

manufacture for treating an immune related disease in a mammal.

32. The use of claim 31 wherein said immune related disease is rheumatoid

arthritis or multiple sclerosis.
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anti body for the manufacture of nedicanent for the treatnent of mammali an
cancer cells. 2. The use of claim1l wherein said Apo2Li TRAIL pol ypepti de
conprises amno acids 1-281 of Fig. 1 (SEQID NG 1) or a fragment or
variant thereof. 3. The use of claim| wherein said Apo2L/ TRAIL pol ypepti de
conprises amno acids 114-281 of Fig. 1 (SEQID NG 1). 4. The use of claim
1 wherein said cancer cells are exposed to said synergistic effective
anount of Apo2L/ TRAIL pol ypeptide and CD20 anti body in vivo. 5. The use of
claim 1 wheyseiTResRbbfeHI®E31 WAbtesn 8510 CHAD BANBodAL|zSmofocibhal aritiboal. ¢l ai m 1
further conprising exposing the cancer cells to one or nore grow
inhibitory agents. 7. The use of claiml further conprising exposing the
cells to ragi af] : - [ ' i .EAHE
polypeptidggTihgggFégggﬁmsﬁygﬁe&%%%%@ﬁ%%%?gﬂ@%ﬁ”@%ﬁﬁéggﬁ@@%tEI rowPfhe
group consisting of a CHO cell, yeast cell and E. codi. 9. The use of

claim1 wherein said 02L] TRAI | ypept.i,de i inked to a. pol ene
gl ycol nol U:T € US§ oy %fSHc‘RE?P/ﬁ\"? gﬁﬁé&%qzift%’?‘ﬁ' Eﬂieeﬁlﬂﬂﬁo%‘ﬁ?% a
nonocl onal a@]ﬂbb@)%gbé adffistérediq@uenBalff. claim 10 wherein said CD20 anti body
is the antibody Rituximab. 12. A use 'of a synergistic effective anmount of

Apo2L/ TRAI L pol ypeptide and CD20 anti body for the manufacture of

medi canent 40 he t : i dj ; se of
clai m 12 wier Ok el SRTAE ak] PRergi St A ST RN IEBE e and ER013% 51
of Fig. 1 (aBEGbdyDaladribjnisiereal doregrrently.or vari ant thereof. 14. The use of

claim 12 wherein said Apo2L/ TRAIL pol ypepti de conprises am no acids
114-281 of Fig. 1 (SEQID NG 1). 15. The use of claim 12 wherein said

Apo2LI TRAI '37PRHYa9ﬁ<Eléio¢ﬁ1£r§Jfﬁéf9feafﬁFbﬁ€b ir8atfhent ©F eaMidtN imhfiie efitbd sel ect ed
a

fromthe group consisting of cell, yeast cell and E. coll. 16. The

use of cl aidineBSeve@MPIi$IiNG 43)a APBIRINET RAMPriSHIoyRE R0 albedy;|(Phr cantainel

ol yet hyl e | ) I L8, e . i : e i+ J.nmune
ol At e’ o SRIBHE ARAITPRAR: pdlpedite 408 (0] o BhPkdbelneUiTif RefBiorTILNE
of cl ai m 17omreatimigreadsedodnune relbtedydissase inenpatiembavherein thedy. 19. The
use of claim18, wherejin,said CD20 ant].bo .S t.he anti hod i i mb. 20.
The use of YUAICHRRS '%ﬁeﬁﬁgP@W@%Pfilhﬁp@égb?ﬁwﬁ%ﬂm?%@Bﬁ'ﬁe&@ﬁd CD20

anti body amng\pdptidé afeaSHAirMSBHANG tAkpatieRtlthal B efftiob t6 bpovidid or 12
wherein said 02Li TRAI L pol ypeptide and CD20 antibody are adm ni stered

concur r ent Isynemgistigactintyindreatingythedigeaseec ef f ecti ve anounts of Apo2L/ TRAI L
pol ypeptide and CD20 anti body in the preparation of a fornulation or a kit
or an article of

38. The article of manufacture of claim 37 wherein the CD20 antibody is

Rituximab or humanized 2H?7.

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

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

lymphoma.

41. The use of claim 39 wherein the Apo2L/TRAIL polypeptide comprises amino
acids 114-281 of Figure 1.
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manuf acture for treating mammali an cancer cells. 23. The use of claim22
wherein said cancer cells are exposed to said synergistic effective anount
of Apo2L/ TRAIL pol ypeptide and CD20 anti body in vivo. 24. The use of claim
22 wherein said cancer cells are |ynphoma cells. 25. The use of claim 22
further conprising exposing the cancer cells to one or nore growh

i nhibitory agents. 26. The use aqfy081@iAp2R2 S@ugg,{&gr,_gqqpéi si ng exposing the
cells to radiation. 27. The use of ckquemc22 isheigei n said CD20 antibody is a

nonocl onal ifb'%' 28. The use of claim 27 wherein said CD20 antibody is
the anti boﬁgﬂ% %88 188: The use of claim 22 wherein said Apo2L/ TRAI L
pol ypept i de1zosnpeiHees @TusnG BeAEls ridébToR L 1@hntd Qubecsbo APrrebbessuse of
claim?24 wherein_said Ipyrrphoma cells are non-Hodgkin's |ynphoma cells. 31.
A use of a<BhePHi3dRi% PEFfective amount of Apo2L/ TRAIL pol ypeptide and

CD20 anti bothy.i ft A€ 598/ Rf7i on of a fornulation or a kit or an article of
manuf act ur e141er 2d05ea940¥g an I mmune rel ated di sease in a mammal . 32. The use
of claim 31 wherein said i mune rel ated di sease is rheumatoid arthritis or
mul tiple sggxgio%gdg%%%@@? The use of claim 31 wherein said CD20 anti body

i s a nonoclonal ant ogy. 34. The use of claim 33 wherein said CD20

ant i body i<sls0hevsaBDyéBBJg5RI t uxi mab. 35. The use of claim 22 or 31 wherein
sai d Apo2L1PRAI30050P3/3€pti de and CD20 anti body are admi ni stered

sequenti al o, 36 The use of claim22 or 31 wherein said Apo2L/ TRAI L

pol ypepti de and CD20 anti body are adm ni stered concurrently. 37. An
article of<2i@ndf acture for the treatnent of cancer or imune related

di sease, cﬁ ?i?sgi_}ng (a) a container conprising CD20 anti body; (b) a

cont ai ner _5 imﬁﬁngi ;Apo2L/ TRAIL pol ypeptide; and (c) a package insert

Wi th instructions r treating cancer or imune related disease in a
patient, wi#€Peiln the instructions indicate that anmounts of the CD20

ant i body aNﬂ’iAﬁi’é‘Zﬂ?tTNAFLGh‘pMﬂlpﬂptﬁiUeGé)‘ é’i@d—‘rﬁr‘ni-sm &ledGtro Thhe patient that
. . 5 ! . 10 . . 1 .

are effective to provide “synergistic actiVity in treating the di sease. 38.
The articl eysfvarapelf attwa ofe ¢hai Ar3Vanheneidy ke eP20:a0Y i body is

Ri tuxi mab or humani zed 2HP. 39. A use of Apo2L/ TRAIL pol ypepti de and
icle of manufacture

Ri tuxi mab in t e j,.0 a forpulation or an arti
for the trggl r@gﬁtp%f Hlﬁ{;/arrgﬁog%].otqﬁ.Phﬁh h'h§§80 Uclalf WéQﬁDﬂ@ﬁ@i n the | ynmphoma
i s human B-cell non-Hodgkin's [|ynphoma. 41. The use of claim39 wherein

t he Apo2L/ FRAASPpISy peptSedelxopr i SesItarisha CyacPlls Lea4-y2881wf Figure 1. 69
P2031R1A PCT Sequence Lisfing Sequence LP&ting 60

AsSp Asp Ser Tyr Trp Asp Pro Asn Asp Glu Glu Ser Met Asn Ser
65 70 75

Pro Cys Trp Gln val Lys Trp GIn Leu Arg Gln Leu Vval Arg Lys
80 85 90

Met Ile Leu Arg Thr Ser Glu Glu Thr Ile Ser Thr val Gln Glu
95 100 105

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

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

Leu Ser Ser Pro Asn Ser Lys Asn Glu Lys Ala Leu Gly Arg Lys
140 145 150

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

Asn Leu His Leu Arg Asn Gly Glu Leu val Ile His Glu Lys Gly
170 175 180

Phe Tyr Tyr Ile Tyr Ser GIn Thr Tyr Phe Arg Phe GIn Glu Glu
185 190 195

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

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



I nc. <120> METHODS OF USI NG DEATH,RECEPTOR LI GANDS AND
<130> P2031R1A PCT <140> PCT/ US2005/ 031907 <141>
2005- 09- 07 <150> us 60/607,909 <151> 2004-09-08 <150> us 60/ 666, 553

<151> 2005-03-30 <160> 11 <210> 1 <211> 281 <212> PRT <213> Hono sapi ens
<400> 1 Met Ala net net Gu Val Adn dy Ay Pro Ser Leu dy An Thr .1 5

10 15 Cys Val Leu Ile Val Ile Rhe3ildin M&t sklerdegU @dinger Leu Cys 20 25 30
val Ala Val Thr Tyr Val T$8 Phe Thr Asn Q20 Leu Lys d n net25 35 40 45 A n

Asp Lys Tyr Ser Lys ser Gy Ile Ala cys Phe Leu Lys Qu 50 55 60 .Asp Asp
serp T);Cr T)r/pMRSﬁ"rqD%S”A%EH éT@pus?ﬁ byée“r-“prvg}g ﬁilfll TgéerS Loy Pro Cys Trp
A@n Vval Lys Trp An Leu Arg An Leu Val Arg Lys 80 85 90 t Ile Leu Arg
Thr Ser d we@ wlérhyridim séy GMhriMaPh&daiuGan LPS cQ0AdDBsplarg A n A n Asn
lle Ser Pro Leu Val Arg &¥u Arg Ay Pro @ 110 115 120 A5 Val Ala Ala

Hs Ile Thr Th 0,Se T 3 L’f Ser Ser Pro
Asn ser LysﬂgsﬁheGlVE1 f%/eg .gﬁu/\% 3E/1Q?QSL% Ifég\sh’gﬂ%ggp 7%e Asn Ser Trp
Hi s Ser Phe Leu Ser 155 160 165 Asn Leu Hs Leu

G u Ser Ser Arg ser Gy
eg}\ Gy Al@ ahw@ug% GIy0 175 180 Phe Tyr Tyr Ile

Arg Asn G yle dla ear i
Tyr Ser G n Thr Tyr Phe Phe Gn Gu 185 190 195 Ile Lys GQu Asn
Thr Lys As#«i1hspe Lys G n Met Val @n Tyr Ile 200 205 210

<110> Genent ech,
CD20 ANTI BODI ES

<211> 1042
<212> DNA

<213> Homo sapiens

<220>
<221> N
<222> 447
<223>

<400> 2
tttcctcact

ctgcctgget
tggaggtcca
atcttcacag
ctttaccaac
ttgcttgttt
gagagtatga
cgttagaaag
aagaaaagca
agagtagcag
ttctccaaac
gggaatcatc
aatggtgaac
aacatacttt
aacaaatggt
ttgttgatga
tggactctat
acagaatttt
gaagccagtt
aaaagcaata
gaagatgttt
<210> 3

may be T or G

gactataaaa
gacttacagc
ggggggaccc
tgctcctgea
gagctgaagc
cttaaaagaa
acagcccctg
atgattttga
acaaaatatt
ctcacataac
tccaagaatg
aaggagtggg
tggtcatcca
cgatttcagg
ccaatatatt
aaagtgctag
tccatctatc
tgtttctgta
ttttcggggc
acctcaaagt

caaaaaatct

gaatagagaa
agtcagactc
agcctgggac
gtctctetgt
agatgcagga
gatgacagtt
ctggcaagtc
gaacctctga
tctcccctag
tgggaccaga
aaaaggctct
cattcattcc
tgaaaaaggg
aggaaataaa
tacaaataca
aaatagttgt
aagggggaat
acaaatgagc
ctttttagtt
gactattcag

gaccaaaaca

ggaagggctt
tgacaggatc

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

aacaaacaga

Page 2

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

aa 1042

100
150
200
250
300
350
400
450
500
550
600
650
700
750
800
850
900
950
1000



Tyr Lys Tyr Thr ser Tyr

Asp Ala Qu Tyr Ay Lei;
G u Leu Lys G u Asn Asp Arg 245 250 255

Leu Val Ay 275 280

gaatagagaéggga Jagci t:
t

atg£"E00

t : gacaggat

ctt aaaagaa

aggtccncag 450, agagtagcag ctcacataac _tggga
ttctccaaad”@c&ﬁh@g %Ep

Pro Asp Pro Ile Leu Leu Met Lys Ser

P2C31RI A PCT Sequence Listing 215 220 225 Ala Arg non 5ar cys Trp ser Lys
Ile Tyr An Ay Ay Ile Phe

5Hﬂ°aé%?
g

aaggagtggg cattcattcc tg
t gaaaaaggg:lut btcekracsl yt Glytdigcos GHP Alaacqi aesd tthrecgat Mbeagdg aggaaat aaa
agaaaacac: a aagaacgaca 790 aacaaatggt cceatatatt tacaaat®a caagttatcc

5 4%8°

aagccagtt tt:ttcggggc:

t gaccct at 3.7
t ggact ct atamf1

tgtttctgta acaaatc; agc:
acaf

5IQ'i S thlg

ccdt ct

ctttttagttPrggttadce

ttttcaggat gat_acac.tat

14,92t ga 833 gt ¢
agggggaat’ at

Tyr

doet\@! geRdyc

caactt gcacttga

230 235 240 5er
Il e Phe Val
Hs Leta Ile Asp Yet Asp His 260 265 270 G u Ala Sep- Phe Phe Gy Al a Phe
<210>. 2 <Zb331/1Q42cT S3diZenceDINA 7R3> Honmp sapi ens
<220> <2242 1N 46822> 447 <223> may be T or G <400> 2 tttcctcact gactataaaa
cag: gaccgg 50
t ggaggt cca ggggggaccc agcctgggac agacct gcgt

gct gat cgt guob503 at:cttcacag tgctcctgca gtctctctgt gtggctgtaa cttacgtgta 200
cttt accaaoiegagtds gaageroagat gdagye vahdtiactac chapadgt Blgcae@>Ja ttgettgttt
atgacagtt attyggaccc caatgacgda 300 gagactatda acagcccctg

ct gci caaghy, 12t $9638% bEEHGAEG! AP0 1aColt B39 81PANY (diat 92 gaacctctga

ggaaaccatt tctacagttc 408y aagaaaagca acamaatatt tctcccctag tgagagaaag

ccaga ggaagaagc
Sgf a“décg‘b’c rg
g 600 aat.ggtgagc

§ 73a 500 B9t

act t gat aga cat ggaccat 900
Gadal@ 980 PraaigateatAny

i

as 1042 <2%9>hd Lys phe val

Ser Ser

Gln

ser

Gly

Pro

Thr

Arg

Cys

ASp

Trp

Ala

ASp

Leu

ser

Gln

His

val

Cys

Thr

Asn

Pro

Ile

val

val

Pro

Arg

Asn

Ala

Trp

Arg

Gly

Thr

Thr

Asp

Arg

Glu

Ile

Leu

Lys

Gly

Ala

Ala

Glu

Ser

TYyr

Ala

Arg

Asn

Gly

Cys

Leu

Cys

Pro

Asp

95

Thr
110
His
125

Glu
140

Thr
155

cys
170

Asn
185

ser
200

Met
215

val
230

val
245

val
260

Met
275

Gly
290

ser
305

00 gaagatgttt

val val Gly

Ile

Ser

Arg

Asn

Lys

Thr

Ala

val

His

val

Cys

Asp

Leu

Lys

Pro

Pro

Ala

Ser

Ala

Glu

Lys

Lys

Thr

Cys

Arg

Glu

ser

Leu

Leu

Gly

Ser

Asp

Cys

Met

val

Glu

Leu

Cys

val

Asp

Thr

Apg

aaaa

dﬁgtda%
aaaaaat ct gacc

Ser Val

val Leu Leu Gln val val

His

Gly

Ala

Asn

Glu

Gln

cys

Lys

Ser

val

Ile

Cys

Asn

Phe

100

Asp
115

Glu
130

cys
145

Asn
160

Glu
175

Cys
190

Arg
205

AsSp
220

Gly
235

val
250

Gly
265

Phe
280

Ala
295

val
310

Gln

Leu

Asn

Leu

Glu

Lys

Lys

Cys

Asn

Pro

Ser

Trp

His

Ser

Page 3

Ser Ile Gly

cys

Arg

Phe

Arg

Pro

Cys

Thr

Gly

Leu

Gly

Arg

Asn

Glu

Pro

Cys

Ala

Ser,

Gly

Ser

Pro

His

Leu

cys

Leu

Glu

GlIn

Pro

Thr

Cys

Pro

Thr

Thr

Trp

Asn

Leu

Gly

Gly

Ile

GlIn

e

Pro
105

Thr
120

Gly
135

Glu
150

Leu
165

Cys
180

Phe
195

Gly
210

Ser
225

Ile
240

val
255

Gly
270

Leu
285

Leu
300

Met
315

Page 1

Thr Asn G u

ctgcctggct gacttacagc agtcagact:c

a acacattgtc 500
€ gggaatcatc

tggtcatcca
at gcagaat a 800
acagattttt

gact attcag
ca aacaaacaga



Page 2 P2031R1A PCT sequence Listing <211> 468 <212> PRT <213> Hono
sapiens <400> 3 Met Ala Pro Pro Pro Ala Arg Val H's Leu Ay Ala Phe Leu
Ala 15 10 15 Val Thr Pro Asn Pro Gy Ser Ala Ala Ser Gy Thr Au Ala Ala
20 25 30 Ala Ala Thr Pro ser Lys Val Trp Gy Ser Ser Ala Ay Arg Ile 35
40 45 Au Pro Arg dy dy Ay Arg Gy Ala Leu Pro Thr 5er met Ay 50 55 60

Gn Hs Ay Pro Ser Ala Arg Al ap03grah eecd yeq&egceNLasE"rrC% Gy 65 70 75 Pro
Arg Pro Al &TArsercELn Al Rser ARt ésAarlgeu ébr éﬂ wad| TRy /ajlygln 33585 90 Thr Phe
Lys Phe Val Val Val Gy +al Leu Leu A@n 4P val Pro 95 1 105 ser ser
Ala Ala Thprdl@yLyf hesl dinscyspe@ eusely IAre AaycThra1411ulEdy120 G n A n
Trp Qu Hs Ser Pro Leo @5y G U Leo Cys Bdo Pro Ay 125 389 135 ser Hi s
Arg 5er Au Arg Pro G%/ Al a %s Asn1Arg cys ThrG](‘EIu1 140 145 150 dy Val
Ay Tyr ThreAH AP 5E %‘gn" et el 'Ph oé’s% VsCled 'is5%P 90 165 Pro Cys
Thr Ala Cys Lys 5er Asp u Glu u Arg Ser,Pro cys 170 180 Thr Thr
Thr Arg AsmhTmaluAtter Ogg MEtnL&y PheyEhePagp (Elyg Pier ARh@sn18B Y80 195 Arg Asn
Asp Asn Ser Ala Gu Met s Arg Lys Cys SP Thr Ay 200 2855210 Cys Pro
Arg Gy Ve YahelXs Vol 1psadoRiQieuTiee R nPLaFTAsp2d% 2R0 225 Asp e
au o valhieeX? & 1 %sy Asnquyt Bee Asn AP hspZet 385 240 Trp Val
Ile Leu Val Val Thr Leu Val Val Pro Leu Leu Leu Val 245 250 255 Al a Val
Leu |le Vabyoysncy @%@g{;ev@ yaSermachia Qi ATyAl IR 385 270 Asp Pro
Lys Cys Met Asp Arg Val s Phe Trp Arg L Ay Leu
Asp Ala Leu Tyr Ala Met Leu Met Lys Trp val Asn Lys Thr Gly
410 415 420
Arg Asn Ala Ser Ile His Thr Leu Leu Asp Ala Leu Glu Arg Met
425 430 435
Glu Glu Arg His Ala Lys Glu Lys Ile Gln Asp Leu Leu Vval Asp
.7 440 445 450
Ser Gly Lys Phe Ile Tyr Leu Glu Asp Gly Thr Gly Ser Ala val

455 460 465

Ser Leu Glu

<210> 4

<211> 1407

<212> DNA

<213> Homo sapiens

<400> 4

atggcgccac caccagctag agtacatcta ggtgcgttcc tggcagtgac

tccgaatccc
ccagcaaagt
ggccgaggag
ggcccgggca
ctcggctecg
ctgcaggtcg
aattggcaca
caggatctca
ggtgtgggtt
tacagcttgt
ggaacacagc
gctgagatgt
ggtcaaggat
caggcaatgg

gggagcgcag
gtggggctct
cgctccctac
gggcgcgcecc
ggtccacaag
tacctagctc
cagcaatggg
tagatcagaa
acaccaatgc
aaatcagatg
atgtcagtgc
gccggaagty
tgtacgccct

acataatata

cgagtgggac
tccgcgggga
ctccatggga
caggacccag
accttcaagt
agctgcaacc
aacatagccc
cgtcctggag
ttccaacaat
aagaagagag
aaaccaggaa
cagcacaggg
ggagtgacat

tgggtgattt

agaggcagcc
ggattgaacc
cagcacggac
gccggcgegy
ttgtcgtegt
atgatcaatc
tttgggagag
cctgtaaccg
ttgtttgctt
aagtccctgce
ctttccggaa
tgccccagag
cgagtgtgtc

tggttgtgac
Page 4

gcggcecacac
acgaggcggg
ccagtgccecg
gaagccagcc
cggggtcctg
aattggcaca
ttgtgtccac
gtgcacagag
gcctcccatg
accacgacca
tgacaattct
ggatggtcaa
cacaaagaat

tttggttgtt

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



275 280 285 Leu Arg Ay Pro Ay Ala Qu Asp Asn Ala Hs Asn GQu Ile Leu
290 295 300 ser Asn Ala Asp 5er Leu 5er Thr Phe Val ser Qu A@n dn net
305 310 315 Page 3 P2031H1A PCT Sequence Listin Qu Ser Gn GQu Pro Ala
Asp Leu Thr Gy Val Thr Val Gn ser 320 325 330 Pro dy Gu Ala Gn cys
Leu Leu Gy Pro Ala Qu Ala Gu Gy 335 340 345 Ser Gn Arg Arg Arg LeU
Leu val Pro Ala Asn Gy Al a ASPPRI3ar13.Fa0 ShipedGO LThtingl u Thr Leu Met Leu
Phe Phe Asp LYs Phe Ala .Asn Ile Val 365 370 375 Pro PES Asp ser Trp Asp
Gn Leu t‘iCQ\"rT@C@‘h tUALI9AGh IEGATHHEC3BT t9B Y BopCIAF L IR U 11 e Asp Val
Val Arg A 3 #4098 Rt gkgu Tyr Ala Met
Leu Met Lygt %q gﬁstﬁcc?ﬁét%&t%ita%%gﬁ&l% 4209ﬁﬁr gﬁgn Ala ser lie H's
Thr Leu Legtmtmaaggm;twg gty a%&M‘?‘EQCZIQ@a@BSgaE@tDC‘G QOQ\r Hs Ala Lys

A u Lys I PheIIeTyr
LeU Gu gg%ar&gﬁ é?&‘%/étg Cttq? te %gﬁg(gag§6gaﬁ§8?%eu u <210> <211>
1407 <2129ci§§ég6@1©2amttgm csagpt@tsc wtﬁﬁagtitcatgmgggmg;p lo@xcagct ag

agt acatcta t ac 50 aat ccc agc cgagt gggac
agaggcagcc %‘%@888 tcEEtQL 8%1%9&69 chb'ifﬁacgaq%gg%%"ggggg ggat t gaacc
3093990999cﬂ&QggﬂQﬁ%SW@g@@t@k@@ﬁc@@ £drgagd Ge0BgLAAEQAIIA00 CcCcagt gcccyg 200
ggcccgggca gggcgcgecc caggacccag gccggcgcgg gaagccagcc 250 ctcggcetcecg

ggt ccacaag BEORERFRGE1IG2gER JIO§ECEHGgHREEE 99097 C @Bk @gdL ey t acct agetc

A L o S R S ORES HE U St S
gt gcacagagadiy@aggeyt ghgupyatgacdatgatioge . attgctga@eaadtagyytaat g¢3d . gcctcccatg
500 caaaactgga cggaacgcct cgatccacac cctgctggat gccttggaga 1300
ggatggaaga gagacatgca aaagagaaga ttcaggacct cttggtggac 1350
tctggaaagt tcatctactt agaagatggc acaggctctg ccgtgtectt 1400
ggagtga 1407

<210> 5

<211> 411

<212> PRT

<213> Homo sapiens

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

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

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

Leu Leu Leu val Ser Ala Glu Ser Ala Leu Ile Thr GIn GIn Asp
50 55 60

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

Pro Ser Glu Gly Leu Cys Pro Pro Gly His His Ile Ser Glu Asp
80 85 90

Gly Arg Asp Cys Ile Ser Cys Lys Tyr Gly Gln Asp Tyr Ser Thr
95 100 105

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

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

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

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

Page 5



tacagctte,t aaatcagatg aagaagagaq aagtccctgc accacgacca 550 ggaacacagc
600 gctgagatgi gccggaagtg

at gt cagt gc aaaccaggaa.

ct:ttccggaa tgacaattci:

cagcacaggg tgccccagag ggat ggtcaa 650 ggtcaaggat tgtacgccct ggagt gacat

cgagt gt gt c cacaaagaat 700
tt:tggttgrt 750 Page 4 P2031R1A PCT Sequence Listing

t ggt ggct gt gctgatt tc tgttgttgca2@dgye

gcat ggacag L@{Qt\&ﬂgﬁ e‘\sf’g%
at gct cacaa cgagattctg 90

aaat ggaaag L950c1uc6@gGAYCLR: glagaktdgavenggt okoaa1d ghiacagt ¢g1 ccaggggagg 1000
cacagt gt ct gctgggaccg gchlpaagct g aagggt ctl®d gaggaggagg 10305
tt 1100

cagcaaat gg
tcgt gccett

caggcaatgg acataatat:a tgggt:gatt::

Ehf FgosHw® Seft g
agcaacgcag act

Bt e lt bg Bessnnt 04! 198054

B dclight J6hc

ctgtc cactttcg

ttt

tggtt: gtgac

ccgttgcetgt

treageed@@nce tLtigt gwaggg gaccccaagt
ctlec§lagggeéaly

gg gct gaggaca
t ct gagcagc

cichy

tcgat gt ggt cagagctggt 1200 acagcaggcc caggggatgc cttgtatgca
LygyGamcyecty < at‘ oClacaty edy getygga

aat gggt caa Va25¢u Bemdact

1300 ggat ggaaga gagacat

t ct ggaaagt ph-gadigt 9R
3 W&%‘i‘%%%pgﬁﬂ

<210> 5 <211> 411

Ay
Ay
Thr
S5er
Pro
H s
Adn
Cys
Thr

Adn Asn Ala_Pro Al a
Pro Ar§SE\@label ARy
Leu Val Leu Val

pep TyrbarnTiet (88 seforfbe® e Sl

110 115 120 5er Ay G u Val

Thr Ar

Q/s
Thr Ar 8195&1“1’%

Asn Glu Gly Asp

Phe

Lys

Ala

val

Ala

Asp

Ala

<210>
<211>
<212>
<213>

<400>

Ala Asp

Leu Gly

Ala Gly

Asn Lys

Leu Glu

His Leu

Asp Ser

6
440
PRT

Val

Leu

Leu

His

Thr

Thr

Leu

Ala

u Arg
290

Pro
305

val
320

Met
335

Arg
350

Gly
365

Leu
380

ser
395

Leu
410

Homo sapiens

6

Met Glu GIn Arg Gly

1

5

Lys Arg His Gly Pro
20

Gly Pro Arg val Pro

35

Leu Leu Leu Vval Ser

50

fﬂ é(ahr

Ala Al a Val

a aaagagaaga t

Ser GIn Arg Arg

Thr Glu Thr

Pro

Asp

Asp

Arg

Gly

ser

Ser

Gln

Gly

Lys

Ala

Phe

Asn

Thr

Asp

Glu

Gly

Asn

Pro

Thr

Glu

Asp

Glu

Leu

Ala

Arg

Lys

Ala

Arg

Leu

Ser

Leu

ser

Ile

Tyr

ser

Leu

Phe

Pro

Glu

val

Ala

breel i

Arg
295

Arg
310

Trp
325

Lys
340

Thr
355

val
370

Ala
385

Met
400

Ala
10

Ala
25

Leu
40

Leu
55

é8ggacct cttggt gdac

Qe r aCARI80 GHY SOIEDS GahicTIARD,
<213> Hormzsapl ens

151015 L
? griagrs &y Yeuy

ctgctggttc
tttgcaaaca
aaaaat gaga
at gctgat ga
gcctt ggaga
1350

ggagt ga 1407

<400> 52Met Gu A@n Arg

¥S

Arg Hs Gy Pro
g Val Pro Lys

45 Leu Leu Leu vaI 5er Ala du

Al a Leerdl@uTén Glm MatNncAspal wn55n6®ro ldu AlwpPoorkE g1yd n Arg Ala Al a
Gn dn Lys Arg Ser %8r 65 70 75 PrééSer Gu Ay Leu2l®s Pro Pro Ay

Leu Leu Val

Gln Cys Phe

Glu

val

Met

His

Lys

Tyr

Ala

Arg

val

Page 6

Pro

Ala

Leu

Thr

Gln

Leu

Ser

Gly

val

Thr

Leu

Lys

Ile

Leu

Lys

Glu

Gly

Ala

Ala

Gln

Lb§ IR

u Leu
A u Leu

Pro

Asp

Met

Ala

Lys

Leu

Ile

Gly

Ala

Arg

Ala

Gln

b

5er
Ala
300

ASp
315

Arg
330

Glu
345

Trp
360

Asp
375

Glu
390

Asn
405

Arg
15

Pro
30

val
45

Asp
60

s Lys Tyr Ay
Cys Leu Arg
Pro Cys Thr



125
140
155
Pro
Ile
Val

Ay
ser
Val

Val

Ay
Gn

Phe
Asn
Thr
Asp
Au

410

Leu
Al a
Arg
Lys P

<210>

135 Val Cys A n Cs GQu Au Gy Thr Phe Arg AQu G u Asp Ser Pro
150 G u Met Cys Arg Lys Cys Arg Thr Ay Cys Pro Arg Gy Mt Val
165 Page 5 P2031R1A PCT Sequence Listing Lys Val Gy Asp Cys Thr
Ser Asp Ile Gu Cys Val Hs 170 175 180 Lys Qu Ser Gy Ille lle
Val Thr Val Ala Ala Val val 185 190 195 Leu Ile Val Al a Val Phe
Lys Ser Leu Leu Trp Lys P29$IRIZ0BCT20BqEh@eMaistliee Pro Tyr Leu Lys

o g Pried Rt Al R0 36355 550 A war B asn G a1l

Ile Leu Gn Pro Thr G n Val 245 250 255 Pro Gu Gln Gu Mt du
A Prer BeAIGAUG Iy Pew CPlarPr@ yro 289 RIBSHPT X 1evedr A3m Adpt Leu Ser Pro
Ser Gu Hs Leu LBY% G u Pro 275 289 285 AIaGIuAIQGIuArgSﬁr
Ar R Asp Pro Thr
Lo e g P S M SRR 308 Glc PRl R TR Teu VAl e
ser Trp GQu Pro Leu Met Arg 320 325 330 Lys Leu Ay Leu Met ASP
I é'”Eygrr\/ﬁ‘FnAﬂsé’ F?& LaH NG gys 484 OCBﬁghN A IACHS (?Lg H's Arg Asp
Tyr Thr Met Leu e Lys Trp 350 5 360 Val ys Thr Ay Arg
SerseYat1yHic3u Mal Ghw Leeuseks pra8@ys 3o 3|7r5ThAI/a~d_m;h Ghd Thr Leu.Qdy
Leu Ala Lys Gn L35 Ile u 3801395 390 . Asp Hi s B&u Leu ser ser

g‘ é/l-{ﬁﬁﬁz(‘é& %g’ HiYeSthr 302 Al\t%ocﬂpimplls% £sP i‘gr Al a Leu Ser

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

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

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

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

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

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

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

Glu Arg val Asp Arg Ser Ser Gln Arg Pro Gly Ala Glu Asp Asn
260 265 270

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

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

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

Glu Ala Glu Arg Ser Gln Arg Arg Arg Leu Leu val Pro Ala Asn
320 325 330

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

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

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

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

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



<212> PRT <213> Hono sapiens <400> 6 Met Qu Gn Arg Ay Gn Asn Ala Pro

Ala Al a
Arg Ay
Val Al a
Adn dn
Gln Arg
Cys Pro
cys Lys
Cys Leu
Pro Cys
Thr Phe
Thr Gy
-t'rtip
H'S ser
Pro Gy
Gy Va
Cys Lys

Ser Ay Ala Arg 1 5 10 15 Lys Arg His Ay Pro Gy Pro Arg Qu Ala
Ala Arg Pro 20 25 30 dvy Pro Arg Val Pro Lys Thr Leu Val Leu Val
Ala Val 35 40 45 Leu Leu Leu Val Ser Ala Qu Ser Ala Leu Ille Thr
Asp 50 55 60 Page 6 P2031RI A PCT sequence Listing Leu Ala Pro G n
Ala Ala Pro G n G n LysrX3Jrberrcsesequebce/QighingPro Ser Au Gy Leu
Pro Ay His Hs 3% Ser Gu Asp 80085 90 Gy Arg4®sp Cys |le 5er

Tyr Iy ~dhr 5 Hi r Asp Leu Leu Phe
Argljeg/(?s‘lu‘quq& ﬁg %Gi‘gﬁgl@i‘ogﬁﬁggz‘% bggrslély&l u?ﬁ/al G u Leu ser
Thr Thr Thr Arg Asn -1-hr 125 1.30 135 valcys Gn Cs Qu Qu Ay
Ar TEEUARH AP SBdr GBY &S 1@ 'I%T%QO—GG Gluvestly ysalig Lys Oys Arg
OyS Pro Arg Ay Mt val 155 1604165 Lys Val G y*ASP oys Thr Pro
Sepspserli Arr Mt Gy Val Hi's 170 115 180 Lys. Qu Ser Gy Thr Lys
Gy Qu Ala Pro#0a Val u 185 190 195 du Thr Val Thr 5er b5er
TQ51 ro Ala Set, Pro Cys 5er 200 205 210 Lou 5er Gy lle lle lle
Tublﬁalmé\l a Ala val Val Leu 215 220 225 1le Val Ala Val Phe Val
Sepi1tewrteu Trp Lys Lys Val 230 235 240 Lea Pro Tyr Leu Lys Gy

Ile r_ys Sei3Gaytdigid yse@Gugncksp Pro 245 250 255 G u Are? Val Asp Arg 5er
ser An ArE?%Pro (ly Ala A u Asp Asn 260 265 270 Val Leu Asn GQu Ile Val
2

ser lle Lég

@yﬁ’fh%tTBr Adn Val Pro 27S 280 285

<400> 7
Asp Ile GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 10 15

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

Tyr Met His Trp Tyr GIn GlIn Lys Pro Gly Lys Ala Pro Lys Pro
35 40 45

Leu Ile Tyr Ala Pro Ser Asn Leu Ala Ser Gly val Pro Ser Arg
50 55 60

Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser

65 70 75
Ser Leu GIn Pro Glu Asp Phe Ala Thr Tyr Tyr Cys GIn Gln Trp
80 85 a0
ser Phe Asn Pro Pro Thr Phe Gly Gln Gly Thr Lys val Glu Ile
95 100 105
Lys Arg
<210> 8
<211> 122
<212> PRT
<213> Artificial sequence
<220>
<223> synthetic
<400> 8
Glu val GIn Leu val Glu Ser Gly Gly Gly Leu val Gln Pro Gly
1 5 10 15

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr Phe Thr
20 25 30

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

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

Ash GIn Lys Phe Lys Gly Arg Phe Thr Ile Ser val Asp Lys Ser
65 70 75
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i u Mt u Val Gn QQu Pro Ala Qu Pro Thr (Ay Val 290 295 300
Se'? E;eu Set- Pro Gy Qu 5er Qu H's Leu Leu Qu Pro Ala 30S 310 315
Ala Gu Arg 5er Gn Arg Arg Arg Leu Leu Val Pro Ala Asn 320 325 330
Gy Asp Pro Thr AQu Thr Lou Ar'9 G n Cys Phe Asp Asp Phe 33.5 340 345
Asp Leu Val Pro Phe Asp Ser Trp Gu Pro Leu net Arg Lys 3SO 355 360
Gy Leu Met ASPAsnGuiIe%%mﬂaiqu él Gc .Ala 365 370 375
Gy Hi sLys wsAsphrTheu g Tau G VEr rAﬁa ly 3% 385 390 ASsn
Thr Ay Arc ASP Ala SéP Val H s Thr Lo&5 Leu A gﬁez ZZQB&?ISA

1,811 400 40 Leu Gu Leu GI Glu Ar
E;quflngﬂa_ﬁisﬁg ?’2'5%5, 817-||%”9L\é‘3l} TB/érT%‘”erseG’V”L Phe Met Tyr
Gu @y Asn Ala 425 430 435 Asp 5er a Met Ser 440 10> 7 <211>
<212> PRTTeR ¥ e Afpciadl Terdlencle GR220r <2281 symtwet i ¢ <400> 7
Ille Gn Mt Thr A n 3¢ Pro Ser Ser LéldSer Ala Ser val201 5 10 15 dvy
Arg Valseglheepl e Thr Cys Arg Ala Ser ser 5er Val ser 20 25 30 Tyr Met
Trp Tyr Gn @n Lys Pro Ay Lys Ala Pro Lys Pro 35 40 45 Leu lle Tyr
Pro Ser Ny Leu Ala S5er Ay Val Pro Ser Arg 50 55 60 Phe Ser Ay Ser
Ser GI;/%%E p Phe Thr Leu Thr Ile Ser 65 70 75 ser Leu Gn Pro Qu
rPR

Phe Al &1p r Tyr cys Gn @n Trp 80 85 90
<213> Artificial sequence
<220>
<223> synthetic
<400> 9
Asp Ile GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 10 15
Gly Asp Arg val Thr Ile Thr Cys Arg Ala Ser Ser Ser val Ser
20 25 30
Tyr Met His Trp Tyr GIn Gln Lys Pro Gly Lys Ala Pro Lys Pro
35 40 45
Leu Ile Tyr Ala Pro Ser Asn Leu Ala Ser Gly val Pro Ser Arg
50 55 60
Phe ser Gly ser Gly ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75

Ser Leu GIn Pro Glu Asp Phe Ala Thr Tyr Tyr Cys GIn Gln Trp
80 85 90

Ser Phe Asn Pro Pro Thr phe Gly Gln Gly Thr Lys val Glu Ile
95 100 105

Lys Arg Thr val Ala Ala Pro Ser val Phe Ile Phe Pro Pro Ser
110 115 120

Asp Glu GIn Leu Lys Ser Gly Thr Ala Ser val val Cys Leu Leu
125 130 135

Asn Asn Phe Tyr Pro Arg Glu Ala Lys val Gln Trp Lys val Asp
140 145 150

Asn Ala Leu Gln Ser Gly Asn Ser GIn Glu Ser val Thr Glu Gln
155 160 165

ASp ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu
170 175 180

Ser Lys Ala Asp Tyr Glu Lys His Lys val Tyr Ala Cys Glu val
185 190 195

Thr His GIn Gly Leu Ser Ser Pro val Thr Lys Ser Phe Asn Arg
200 205 210

Gly Glu Cys

<210> 10
<211> 452

Page 9



Ser Phe Asn Pro Pro Thr
Lys Arg <210> 8
<223> synthetic

Gn Pro Ay

Phe Gy Gn dy Thr
<212> PRT <213> Artificial

<211> 122

<400> 8 G u Val
1510 15 dy 5er
Phe Thr 20 25 30 5er Tyr Asn net His Trp Val
Leu 35 40 45 du Trp Val
50 55 60 Agh2@PRTLys Phe Lys Gy Arg Phe Thr

G n Leu Val

Lys Val

AQu lle 95 100 105

sequence

<220>

GQu Ser dy Ay Ay Leu Val
Leu Arg Leu Ser Cys Ala Ala 5er Ay Tyr Thr

Arg Gn Ala Pro Ay Lys Ay

Ay A sdiriAwcrRauehde AseiEgy Asp Thr Ser Tyr
I1e Ser Val

Asp Lys 5er 65 70

75 Page 8 <PXU3fRINSET Sequetfee Listing Lys Asn Thr Leu Tyr Leu G n Met
Tyr Tyr Cys Ala Arg Val

Asn Ser Ley#§9 Ala Gu Asp 80 85 90 Thr Ala Val
Phe Asp Val Trp Ay Gn Qy

Val Tyr Tyk25er shathedet 95 100 105 Tyr Trp Tyr
Thr Leu Val Thr Val

o ver Cl JedoF RS By B0

Thr G n ser

110 115 120 Ser

Thr Ile Thr Cyr Arg Ala Ser

Asn Lear Ala Ser Ay
ser Tyr Asn

Glu

Asn

Lys

Thr

Tyr

ser

Ser

val

Gly

ser

ser

Pro

Asp

Gly

Leu

val

Gly

Tyr

Trp

Gln

Asn

Ala

Trp

Ser

ser

Lys

Ala

Ser

Ser

Ser

Lys

Gly

Met

Ser

val

Asn

val

Lys

Thr

val

Tyr

Ala

Lys

Asp

Leu

Gly

Leu

Asn

Thr

Pro

Ile

His

Glu

Ser

Val
Met

Gly
Phe
Leu
Tyr
Phe
Ser
ser
Tyr
Thr
Leu
Gly
Thr
His
Ser
Ser
Glu
val

Thr

igﬁp

Ser

>

N

<228> nt h
sl
Ser Val
An dAn LysGPrGed yeuLyrg Aleg FroCyyAIRrpla 3
o Ser

.Arg

His Trp val Arg
35

Ala
50

Lys
65

Tyr
80

Tyr
95

AsSp
110

Thr
125

Thr
140

Phe
155

ser
170

Tyr
185

Thr
200

Lys
215

Thr
230

val
245

Arg
260

Asp
275

His
290

Tyr

Ile

Gly

Leu

Cys

val

Lys

Ser

Pro

Gly

Ser

Gln

val

Cys

Phe

Thr

Pro

Asn

Arg

Tyr

Arg

Gln

Ala

Trp

Gly

Gly

Glu

val

Leu

Thr

Asp

Pro

Leu

Pro

Glu

Ala

val

Pro

Phe

Met

Arg

Gly

Pro

Gly

Pro

His

Ser

Tyr

Lys

Pro

Phe

Glu

val

Lys

val

Ser

Gln
Gly
Thr
Asn
val
Gln
Ser
Thr
val
Thr
Ser
Ile
Lys
cys
Pro
val
LysS
Thr

Ser

<210> 9

Ser
§E4:{Jy45yr1_éhls PIhIeeTf;l' r Ala Pro Ser

Ala
40

Asn
55

Ile
70

ser
85

val
100

Gly
115

val
130

Ala
145

Thr
160

Phe
175

val
190

Cys
205

val
220

Pro
235

Pro
250

Thr
265

Phe
280

Lys
295

val

etic

Pro

Gly

Ser

Leu

Tyr

Thr

Phe

Ala

val

Pro

val

Asn

Glu

Ala

Lys

Cys

Asn

Pro

Leu

Page 10

Gly
ASp
val
Arg
TYyr
Leu
Pro
Leu
Ser
Ala
Thr
val
Pro
Pro
Pro
val
Trp
Arg

Thr

<211> 213 <212> PRT
<400> 9
Ley ¥aly T Proce Y . Asp Arg Val
20 25 30 Tyr

Lys

Thr

Asp

Ala

Ser

val

Leu

Gly

Trp

val

val

Asn

Lys

Glu

Lys

val

Tyr

Glu

val

Gly

Ser

Lys

Glu

Asn

Thr

Ala

Cys

Asn

Leu

Pro

His

Ser

Leu

ASp

val

val

Glu

Leu

Ile A n Mt

t Hs Trp Tyr

Leu
45

Tyr
60

ser
75

Asp
90

Ser
105

val
120

Pro
135

Leu
150

Ser
165

Gln
180

Ser
195

Lys
210

Cys
225

Leu
240

Thr
255

Asp
270

Asp
285

Gln
300

His



50 55 ru0 Phe ser Ay Ser Gy ser Ay Thr Asp Phe Thr

Leu A n Pro Qu Asp Phe Ala Thr Tyr Tyr
Lys Val

75

Ser
Lys
Asp
Asn
Asn
5er
Lys
Hi s
du

ser
Phe
Arg
du
Asn
Al a
Lys
Al a
Gn
Cys

Asn Pro Pro Thr
Ala Ala Pro 5er Val
G n Leu Lys Ser Ay Thr Al a 5er Val
Pl'e Tyr Pro Arg G u A moBysiA/ektT @dgudiide Lystivial Asp 140 145 150

Thr val

Leu An Ser Ay A ser On G u Senloal

SoybaTi A o5

Thr

Asp., Ser
nB e
Gy Leu

Thr
"?

ser

r 5er

Iy

LSS s
Pro val
<21¥s> A19 LewRRto MB2PRagke & 1P20Z1 RhA IPETSSeguende Lyst i ng

Ser

Phe Gy @n dy Thr

Phe Il e

Lys

5er

Leu Thr W Ser 65 70

:she Pro Pro Ser
Val Cys Leu Les

u Thr lLeu
sV Hat er

Cys An Gn Trp 80 85 90
Au lle

95 100 105
110 115 120
125 130 135

Thr A u G n31H5 160 165 Asp

170 175 180 Ser

190 195 Thr

Phe Asn Arg 200 205 210 dy

<213> Artificial sequendé> <220> <223> syf@hetic

Val A u Seg1[@ain @b &y igUer¥ab1BVa1PRA &Y Led ProlBrd ZerG

<212> PRT

<400> 1¥Qd u Val dn Leu

%

Ser Leu Arg Leu
n Mt Hs Trp

Gy Ala lle Tyr

A @Snleyapn 1ys Gy Arg Phe

Leu A n Met Asn

Ser Cys Ala '‘Ala ser @y 3bgr Thr Phe Thr 20525 30 Ser Tyr3
Val Arg GrLIAI Pro %ly Lys GI%/ Leu., 35 40 45 du Trp Val
Pro Gy AshlGOYUASH T WEBASTy#In 561 sirobel AB
Thr 1le Ser Val Asp LyS'ser 65 70 75 LysS %\sn Thr Leu Tyr
ser Leu ArghAlPae Gyur Psp SeBAsBSIBD ATla val Glu Trp Glu Ser Asn Gly
380 385 390
GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser
395 400 405
Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser
410 415 420
Arg Trp GIn GIn Gly Asn val Phe Ser Cys Ser val Met His Glu
425 430 435
Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro
440 445 450
Gly Lys
<210> 11
<211> 452
<212> PRT
<213> Artificial sequence
<220>
<223> synthetic
<400> 11
Glu val GlIn Leu val Glu ser Gly Gly Gly Leu val Gln Pro Gly
1 5 10 15
Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr phe Thr
20 25 30
Ser Tyr Asn Met His Trp val Arg Gin Ala Pro Gly Lys Gly Leu
35 40 45
Glu Trp val Gly Ala Ile Tyr Pro Gly Asn Gly Asp Thr Ser Tyr
50 55 60
Asn GIn Lys Phe Lys Gly Arg Phe Thr Ile Ser val Asp Lys Ser
65 70 75
Lys Asn Thr Leu Tyr Leu GIn Met Asn Ser Leu Arg Ala Glu Asp
80 85 90
Thr Ala val Tyr Tyr Cys Ala Arg val val Tyr Tyr Ser Asn Ser
95 100 105
Tyr Trp Tyr Phe Asp val Trp Gly GIn Gly Thr Leu val Thr val
110 115 120
Ser Ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro Leu Ala Pro
125 130 135

Page 11



Thr Ala Val Tyr Tyr Cys Ala Arg Val Val Tyr Tyr Ser Asn Ser 95 100 105
Tyr Trp Tyr Phe Asp Val Trp Ay An dy Thr Leu Val Thr Val 110 115 120
Ser Ser Ala Ser Thr Lys Gy Pro Ser Val Phe Pro Leu Ala Pro 125 130 135
Ser ser Lys ser Thr Ser Gy Gy Thr Ala Ala Leu Gy Cys Leu 140 145 150
Val Lys Asp Tyr Phe Pro Qu Pro Val Thr Val Ser Trp Asn Ser 155 160 165
Ay Ala Leu Thr ser Gy Val Hi spIiwirPhedrr Sediefcdalistety G n 170 175 180
5er 5er d yekeierTyys Ser tleusserclgesiwWahr idka L¥alGlyr oysSeeu 185 190 195
Ser Ser Leu Ay Thr dn I Tyr Ile Cys AdA val Asn His Ly80200 205 210
Pro 5er As r,.L VSV Pr-o e 215 220 225
Asp Lys The aﬂ‘ STheP \cfy@lsr @‘?SPIS‘??%"Z"%?@ E’gg \%B%’E”&ﬁ“%%g 230 235 240
dy Ay Pro_5er. Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr 245 250 255
Leu Met || &1erlaakey THF ﬁgonr lyai/atPSTﬁWﬁ RS9 A%lvaﬂ/aleﬁgn 260 265 270
Val Ser Hs Gu Asp Pro u Val Lys Phe Trp Tyr Val 275 280 285
Ay Val d geVaderHsvy Asd AlraséysederLysr RAD AIOTE Wa® prd3sar 290 295 300
Tyr Asn 5er Thr Tyr Arg Mal Val Ser Val 180 The Val Leu Hi185 Page 10

P2031RIA P equence-Listi 5.310_31 i N Trp,Les: Asn Ay Lys Gu
Tyt Lys Oy ST yerval S47 T Bt 387 338 stk Lys sk 5P i B 2{(? b0l le Bu
Lys Thr Ile ser Lys Ala Lys 335 340 345 dy Gn Pro Arg u Pro Gn Val
Tyr The Le@r®rserprsn 3br Asgv850s83ys360s val 1618 arakysTsar Lys rasa G n Val
ser Leu Thr Cys Leu Val 4lys 365 370 37528y Phe Tyr Pro %é} Asp Ile Al a

Val G u TrRsfdiysSaa i@ ¥ys 380 m385c39@ro A PFO iU diSDefsn Tyr Lys Thr

Thr Pro Pro Val Leu Asp Ser 235 240
Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
245 250 255

Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val val val Asp
260 265 270

val Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp
275 280 285

Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
290 295 300

Tyr Asn Ala Thr Tyr Arg val val Ser val Leu Thr val Leu His
305 310 315

Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn

320 325 330
Lys Ala Leu Pro Ala Pro Ile Ala Ala Thr Ile Ser Lys Ala Lys
335 340 345
Gly Gln Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro Ser Arg
350 355 360
Glu Glu Met Thr Lys Asn Gln val Ser Leu Thr Cys Leu val Lys
365 370 375

Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly
380 385 390

GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser
395 400 405

Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser
410 415 420

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

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

Gly Lys

Page 12
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Ser
Pro

Ser
Ser
Lys
Ay
Met
ser
Val
Asn
Asp
Al a
Adn
du
Phe
Pro
Ay
Trp
Leu

Thr
Lys
Thr
Val
Arg
A u Asp
Val His

Leu
Asn
Thr
Pro
Ile
Hi s
Au
Al a
Trp
Leu
Pro
Met
Tyr

Ay
Thr
H s
Ser
Ser

Adn
Val

Cys
Phe

Thr Tyr
Asp Lys
Pro Pro
Leu Phe
Thr Pro A u

Ile Cys Asn
Lys vVal GQu
Cys Pro Al a
Pro Pro Lys
Val Thr Cys

Val
Pro
Pro
Pro
Val

Asn
Lys
Au
Lys

200 205 210
215 220 225
230 235 240
245 250 255
Val Val Asp 260 265 270
Pro Au Val Lys Phe Asn Trp Tyr Val Asp 275 280 285
Asn Ala Lys Thr2{y® Pro Arg Gu Gu G n 290 295 300
Thr | Ty cBb Gt abe S adalat@i dbfackatcd eubdibseac305 310 315
Leu "Aslkdebdatey Srddrtca TéASTAMST byrelmlecSecceAsncTa320 325 330
ProlAdqéacAl?gprdpl CorAbal MragidiHisled GSyAlbPisLAL@Rlays1335 340 345
Arg Gu Pro @n Val Tyr Thr 350 355 360

Leu Pro Pro Ser Ar
Thrs1LyecGARFCaY ﬁGGJ&FG@&C E\Af‘g &ggﬂ%% 370 375
ercgg;ﬁ #El@ 385 390
Leu As

Pro SRFGCAZREGS §C9&]cﬁc
p Ser 395 400 405

G u Asn ASPFofy ﬁ_"yglyﬁ?r
ser Phg,,Phe, deghlachy &TG%%&CMTJ;@GE&UA VedrrAsicd yseasecccad 10 415 420
An dhn dAsfridabadirecer A@EcSerT VetAARETeGHISCTECECAR5 430 435

AsresHi SsekyysvBhAT(HGAY Sers SOl aBlyh wleEéﬂPrsei\rsﬁrlelymo 445 450

Hi s Lys
Ser Cys
Leu Leu
Asp Thr

Hi s
s Page. a2 1115 U Ew 40 Ow CDC 4w OFW 7V 4

000 QH FF Ox C#A g@nggGw 28T g%gj@%‘g gﬁ&ﬁl@f’ﬁ” *1 Ok lLJJiOC]il ]
4, 4 F Waw 4 SOOI 9] ,Tpal,qasylywrggemaug F>. U1 4 |

201

68

251

301

101

A51

401

135

451

501

168

551

601

201

651

GGCCCGGGCA
CCGGGCCCeT
AlaArghla

CTCGGCTCCG
GAGCCGAGGC
roArgLeuAr

CTGCAGGTCG
GACGTCCAGC
LeuGlnvalv

AMNTTGGCACA
TTAACCGTGT
rIleGlyThr

CAGGATCTCA
GTCCTAGAGT
GlySerHi

GGTGTGGGTT
CCACACCCAA
GlyValGlyT

TACAGCTTGT
ATGTCGAACA
ThralaCys

GGAACACAGC
CCTTGTGTCG
rgAsnThral

GCTGAGATGT
CGACTCTACA
AlaGluMetC

GGTCAAGGAT
CCAGTTCCTA
sValLysAsp

GGGCGCGLCC
CCCGCGCGGE
GlyArgAlaP

GGTCCACRAG
CCBGGTGTTC
gvalHisLys

TACCTAGCTC
ATGGATCGAG
alProSersSe

CAGCAATGGG
GTCGTTACCC
GlnGlnTrpG

TAGATCAGARA
ATCTAGTCTT
sArgSerGlu

ACACCAATGC
TGTGGTTACG
yxThrAsnAl

AAATCAGATG
TTTAGTCTAC
LysSerAspG

ATGTCAGTGC
TACAGTCACG
aCysGlnCys

GCCGGRAGTG
CGGCCTTCAC
ysSAYgLysCy

TGTACGCCCT
ACATGCGGGA
CysThrProT

CAGGACCCAG
GTCCTGGGTC
roGlyProAr

ACCTTCAAGT
TGGAAGTTCA
ThrPheLysP

AGCTGCAACC
TCGACGTTGG
rAlaAlaThr

DACATAGCCC
TTGTATCGGG
JuHisSerPr

CGTCCTGGAG
GCAGGACCTC
ArgProGlyA

TTCCAACAAT
AAGGTTGTTA
aSerAsnAsn

AAGAAGAGAG
TTCTTCTCTC
1uGluGluAr

AABCCAGGAA
TTIGGTCCTT
LysProGlyT

CAGCACAGGG
GTCGTGTCCC
sSerThrcly

GGAGTGACAT
CCTCACTGTA
rpSerAspll

FIG. 2A

GCCGGCGCGG
CGGCCGCGCC
gProAlaArg

TTGTCGTCGT
AACRGCAGCA
hevalvalva

ATGATCAATC
TAGTTTGAAG
IleLysLeuH

TTTGGGAGAG
ARACCCTCTC
oLeuGlyGlu

CCTGTARCCG
GGACATTGGC
laCysAsnAr

TTGTTTGCTT
AACARAACGRA
LeuPheAlaC

AAGTCCCTGC
TTCAGGGACG
gSerProCys

CTTTCCGGAA
GARAGGCCTT
hrPheArgAs

TGCCCCAGAG
ACGGGGTCTC
CysProArgG

CGAGTGTGTC
GCTCACACAG
eGluCysVal

GAAGBCCAGCC
CTTCGGTCGG
GluAlaSerP

CGGGGTCCTG
GCCCCAGGAC
1GlyvallLeu

AATTGGCACA
TACTAGTTAG
isAspGlnSe

TTGTATCCAC
AACACAGGTG
LeuCysProPro

GTGCACAGAG
CACGTGTCTC
gCysThxGlu

GCCTCCCATG
CGGAGGGTAC
ysLeuProCys

ACCACGACCA
TGGTGCTGGT
ThxrThrThrA

TGACBATTCT
ACTGTTARGA
nAspAsnSer

GGATGGTCAA
CCTACCAGTT
lyMetValLy

CACARAGAAT
GTGTTTCTITA
HisLysGluSer
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FAX O 04 4S44 C- E- DL E- E- Fva 00 Or. Nr9 rAr/ HNrdri ri Hr6
ei. wlt-"OWi wWNbtn Mr) NNri(r) ONO. ri NMdrainri Wrar- N
eD 1Y _ tl, NaT 2/15 1 ATGGCGCCAC CACCACGCTAG AGTACATCTA GGICCTTTCC
TGGCAGTGAC TACCGCGGTG GIGGTCGATC TCATGTAGAT CCACGCAAGG ACCGTCACTG 1
Met Al aPr oP roPr oAl aAr gVaMsLeu G yAl aPheL euAl aval Th 51 TCCGAATCCC
GGGAGCGCAG CGAGTGGGAC AGAGGCAGCC GCGGCCACAC  AGGCTTAGGG cccreecarc
GCTCACCCTG TTTCCGICGG CGCCGGIGIG  r Pgog Pro A ySerAl aA | aSerd yTh

rd uAl aAl a Al aAl aThrPro 101 CCAGCAAAGT GGGGCTCT TCCGCGGGGA GGATTGAACC

ACGAGECGEG  GGT TTCA CA 35
SerLysVa 1T %ér G PR Inlsgcf]tﬂ’rp *SA §§ % ferlg-iry
CGCTCCCTAC CT TGGGA CAGCA C CCAGTECCCG CCTC GCGA\GGGA\TG

GAGGTACCCT GREGCHEE(E(y GZbCACEGRS aChydry A1pAarsl @1iPradhat Serdde GEBryPro
A nai sol yP roSer Al aArg 2201 GGCCCGGGCA GG36GCGECCC CAGGACCCAG‘(IICGGCIIISG

GAAGCGAGGC ccaaceeeaTr CGGTCGG - 68
Al aAr gAl a GR7& @{ﬂ&flaag &@Syﬁ"éﬁﬁ'e"g ?Bé @gGvﬁﬁi %Fasg C%% B EEACI TG
GGTCCACAAG ACCTTCAAGI™ TTGTCGTCGT G GAGCCGAGGEC GGTGITC
TGGAAGTTCA AAGAGeAGE s @IGCEASGAG TeQAL T4 el cg¥adhi isysndbrihe pysRsin
heVal Val Va 10l yVabLeu 301 CTGCAGGHEG TACCTAGCTC AGCEGCAACC ATGATCAATC
AATTGGCACA GACGICCAGC AAGGATCCAG TCGACGITGG TAGITTGAAG TACTAGITAG 101
Leud nVal vV 9 $zdr Kta r%é’daaRFaﬁﬂ;n Gla bt M FEARSTRY A5 S35

CAGCACTGEG TAGCCC TTTC—:GGAGA TTGTGTCCAC TTAA GI' GTCGITACCC
TTCTATCGGG ARACELE Ffo AAGAGASGI e bl 86 6 aGhnéiy RrgCadpl HBSELBr ger
oLeud yE@ u LeuCysProPro 4085CAGGACCTAA TAGATEAGAA CGTCCTGGAG CEFGTAACCG
GTGCACAGAG GICCTAGAGT ATCTAGTCTT GCAGGACCTC CGACATTGEC CACGIGICTC 135

A ySer Hi sAr‘QSerIGFuTN#Y 0 &Ly gy By S ASFArT CV%‘T’hT’@ s1433P cctine
ACACCAATGC TTCCAACAAT TTGCTT GCCT CCACACCCAA TGT ACG
AAGGTTGTTA AAAAREGRYy G ShETAYy cbYNad Gt aYi T Avadl cRSals 848 Nero
LeuPheAl aC ysLeuProfys 501 TACAGCTTGI2MAATCAGGTG AACAAC2SCG AAGTCCCTGC
ACCACGACCA ATGICGAACA TTTAGICTAC TTCTTCICTC TTCAGGGACG TGGTECTGGT 168
Thr Al aCys Ly&SeThspEhs J@ruerg/:&srggggp}'ﬁw STRMFHTYFh CAY §51 CEAARACGRSC
ATGTCAGTGC AAACCAGCAA CTTTCCGGAA CAATTCT CCFTGFG%&& TACAGICACG
TTTGGTCCTT GARAGECETu AECEIAASA d18AREd ivdl AREYSfEd RO¥SALY SIZOCLY ' Oye

hr PheAr gAs nAspAsnSer 601 GCTLRAGATGT GCCGGAAGTGLEBAGCACAGGG TGCCCOBAG

GGATGGTCAA CGACTCTACA CGECCTTCAC GICGIGICCC ACGEGGTCTC CCTACCAGIT
Pro Arg Gly Met Val Lys Val Gly Asp Cys Thr Pro Trp Ser isg Ile
165 170

Glu Cys Val His Lys Glu Ser Gly Thr Lys His Ser Gly Glu Ala Pro
180 185 190

Ala Val Glu Glu Thr Val Thr Ser Ser Pro Gly Thr Pro Ala Ser Pro
195 200 205

Cys Ser Leu Ser Gly Ile Ile Ile Gly Val Thr Val Ala Ala Val Val
210 215 220

Leu Ile Vval Ala Val Phe Val Cys Lys Ser Leu Leu Trp Lys Lys Val
225 230 235 240

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

Arg Val Asp Arg Ser Ser Gln Arg Pro Gly Ala Glu Asp Asn Val Leu
260 265 270

Asn Glu Tle Val Ser Ile ILeu Gln Pro Thr Gln Val Pro Glu Gln Glu
275 280 ' 285
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201 Al aG@ uMet C ysArgLysCy sSerThrG@y CysProArgG IyMetVal Ly 651 GGTCAAGGAT
TGTACGCCCT GGAGTGACAT CGAGIGTGTC CACAAAGAAT CCAGITCCTA ACATGCGGGA
CCTCACTGTA GIGCACACAG GIGITTCTTA sVal LysASp CysThr PrOT rpSer ASpl |

ed uCysVal HisLys@ uSer FIG 2A 3/15 701 CAGCAAATGG ACATAATATA TGGGTGATTT
TGGTTGTGAC TTTGGTTGIT GTCCGTTACC TGTATTATAT ACCCACTAAA ACCAACACTG
AAACCAACAA 235 GLYyASnd yHi sAsnlle TrpVvallleL euVal Val Th rLeuVal Val 751
CCGTTCCTGT TGGTGGECTGT GCTGATTGIC TGITGITGCA TCGGCTCAGG GGCAACGACA
ACCACCGACA CGACTAACAG ACAACAACGT AGBEAARGTCC ProleulLeul euVal Al ava

lLeul I eVal CysCyeCysl leG ySeroly 801 TTGTGGAGGG GACCCCAAGT GCATGGACAG
GGTGTGT TTC MdeCettTHALS AACATE T C A GELG FECATRS AWCTET CA STCAGACAAABex
ACCGCGAACC 2629@ysd ydy AspProl2pSC ysl\/EtAspAr gVaPeysPhe TprrgLeuG 851

GTCTCCTACG ACGCTCRD CCTEACCACA, ATGETCACAA
TCCCGGACCC RESAERECTHr SPACEN “GET ce=? C%JEST A?fA%TAi"P
Al a@ uASpA 1Al aHi sAS nQ ul | elel 901 AGCAA ACTCGCTGTC CACTTTCGTC

TCTGAGCAGC AMARSHARAES AGCLECGEAC VEGACESATACA 67 GAAAGTAGA ASAGTEOBRE G 1u
TTTACCTTTC 301 Ser ASnAl aA2spSer LeuSe r Thr PR@¥al Ser G’ ud nG 1RRBt d uSe 951
CCAGGAGCCG GCAGATTTGA CAGGT GT CAC TGT ACAGT CC_ CCAGGGGA Cﬁr CCT CESGC
CGTCTAAACT TRODABANES %er;A heChL? ARGEPr DAL 5P

hrd yVal Th rVal @ nSer dyd uAI a 100 CAGTGTCT GCT GCAGAACCTG
AACGTCTCA HELCLEAGHGA KOG AL THGRCo LT SicACady GERAGAG T 1e
CTCCTCCTCC 335 Gla$yslLe ulLeud yPro a8@d uAl aG | uol ySeB@l nAr gAr gArg 1051
CTGCTGGITC CAGCAAATGG TGCTGACCCC ACTGAGACTC TGATCCTGIT GACGA

GTCGGTTACC JAGGAET Gl IFEAGTETEAG PAETATRACKARLE difi% Qgﬁl BT i AL éhr

yAl aASpPro Thr &78Thr L euMet LeuPh 1101 CTTTGACAAG TTTGCAAACA TCGTGCCCTT
TGACTCTTAG (ACCAGCTED fAAMET GIILC MRARE ThHeT cNSAGCREA A AL TEACHADGIi s
CTGGTCGAGT 3g8 PheAspLys Phe®@ASnl | eVal ProPmBasAspSer Tr p AspGI nde&uM 1151
TGAGGCAGCT GGACCTCACG AAAAATGAGA TCGATGTGGT CAGAGCTGGT . ACTCCGT
CCTGGAGTGC THET FRACHET ARpCRAEAEEA GEPCTRnACRASLE HYy érﬁLEe‘bﬂts’mg;h‘?ln
LysAsnd ul | eAspVal Va | Ax§8PaGy 1201 AcaclA CAGGGGATGC CTTGTATGCA
ATCCTGATGA AATGRETEARN AEGT 488 GG rehCeeE TH=Ce GAAGAT ARSTHIAGEACLAC Te1u
TTACCCAGIT 401 Thr Al afdoyP rod yAspAl alazsTyr Al a Met Lewnet430ysTr pVal As
1251 CAAAACTGGA CGGAACGCCT CGATCCACAC CCT GCTGGAT GCCTTGGAGA GITTTAATCT
GCCTTGGAGA GCTAGGTGTG GGACGACCTA nLysThr@y ArgAsnAl aS

erlleH STh $HedEay C&%%E@Ed"cﬁkr’ﬁt igpl TGGACAA GAGACATGCA AAAGAGAAGA

TTCAGGACCT CTTGGT
FIG. 3C



CCTACCTTCT CTCTGTACGT TTTCTCTTCT AAGICCTGGA GAACCACCTG 435 Met @ ud
UArgHi sAla Lysd uLysl | ed nAspLe uLeuVal ASp 1351 TCTGGAAAGT TCATCTACTT
AGAAGATGEC ACAGGCTCTG CCGTGICCTT AGACCTTTCA AGTAGATGAA TCTTCTACC. G
TGTCCGAGAC GGCAACGACA Serd yLysP hell eTyrLe ud uAsp@y Thrd ySerA

| avVal ser Leu

1401 GGAGIGA CCTCACT 468 GluOP* FI G
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180 185 190 Ala Val G n Gn Thr Val Thr Ser Ser Pro Gy Thr Pro Ala Ser Pro
195 200 205 Cys Ser Lau Ser Ay Ilelle lle Ay Vval Thr vVal Ala Al a Val
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