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METHODE OF UBING Dﬂﬂ.“_@l?_;j."on LIGANDS AND CD20 ANTIBODIES

RELATED APPLICATICUHB
This application claims priority under Bection 115(e) to provisional
application number 60/607,90% filed September 8, 2004 and to provisicnal
application number €0/666,553 filad March 30, 2005.

FIELD OF THE INVENTION
The present invention relates to methods of using death receptor
ligands and CD20 'antibodies. .More particularly, the invention relates to
methods of using Apo-2 ligand/TRAIL or death receptor antibodies in
combination with CD20 antibodies to treat wvaricus pathological disorders,
such as cancer and immune related diseases.

BACKGROUND OF THE IMVENTION

Varicus ligands and receptors beslonging to the tumor necrosis factor
(TNF) supaerfamily have been identified in the art. Included among such
ligands are tumor mcrggin .'E-aicto::_r::-alpha {"TNF~alpha®}), tumor necrosis
factor-beta ("TNF-beta® or ‘Ilymphotoxin-alpha”), lymphotoxin-bata ("LT-
beta"), CD30 ligand, CD27 ligand, CD40 ligand, OX-40 ligand, 4-1BB ligand,
LIGHT, Apo-1 ligand (also referred to as Fas ligand or CD95 ligand), Apo-2
ligand (also referred to as Apo2lL or TRAIL), Apo-3 ligand {also referred to
ag TWEAK), APRIL, OPG ligand ({(mliso referred to as RANK ligand, ODF, or
TRANCE), and TALL-1l {also referred to as BlyS, BAFF or THANK} (See, a.q.,
Ashkenazi, Nature Review, 2:420-430 (2002); Ashkenazl and Dixit, Bcilencs,
481:1305-1308 (1998); Ashkenazl and Dixit, Curr. Opin. Cell Biol., 11:255-
160 (2000); Golatein, Curr. Biol., 7:750-753 (1997) Wallach, Cytokine
Reference, Academic Press, 2000, pages 377-411; Locksley et al., Cell,
104:487-501 (2001); Gruss and Dower, Blood, 85:3378-3404 (1895); Schmid et
al., Proc. Natl. Acad. 6cl., 83:1881 (1986); Dealtry et al., Eur. J.
Immnol., 17:689 (1987); Pittl et &l., J. Biol. Cham., 271:12687-12690
(1596) ; Wiley at al., Immunilty, 3:673-682 (1995); Browning et al., Cell,
72:847-856 (1993); Armitage ot al. Nature, 357:80-82 (1992); WO 97/01633
published January 16, 1997; WO 97/254128 publighad July 17, 1997; Marsters
et al., Curr. Biol., ©:525-528 (1998); Chicheportiche et al., Biol. Chem.,
272:32401-32410 (1997); Hahne et nf.. J. Exp. Med., 188:1185-1190 {(1998);
W098/28426 published July 2, 1998; WOSB/46751 published Octocber 22, 1998;
Wo/98/18921 published May 7, 1998; Moore et al., Bclence, 285:260-263
(1999) ; B8hu et ml., J. Leukocyte Blol., 65:680 (1999); Schneaidar et al., .
Exp. Med., 189:1747-1756 (1999); Mukhopadhyay et al., J. Biol, Chem.,
274:15978-15981 (15999)).

Induction of various cellular responses mediated by such TNF family
ligands ia typilcally initiated by their binding to apecific cell receptors.

1



10

15

35

WO 2006/029224 . PCT/US2005/031907

Some, but not all, TNF famlly 1ligands bind to, and induce various
blological activity through, cell surface “death receptors® to activate
caspases, or enzymes that carry out the cell death or apoptosis pathway
{(8alvesen et al., Cell, 91:443-446 (1997). Included among the members of
the TNF receptor superfamily identified to date are TNFR1, TNFR2, TACI,
GITR,, CD27, O0X-40, CD30, CD40, HVEM, Fas (also referred to as Apo-1 or
CD95), DR4 {also referred to as TRAIL-R1l), DR5 (also referred to as Apo-2
or TRAIL-R1), DcRl, DcR2, osteoprotegerin (OPG), RANK and Apo-3 (also
referred to as DR3 or TRAMP) (see, ®o.g., Asbkenazl, Nature Reviews, 2:420-
430 (2002); Ashkenazl and Dixit, Bcience, 281:1305-1308 (1998); Ashkenazi
and Dixit, Curr. Opin. Cell Biol., 11:255-260 (2000}; Golstein, Curr.
Bilol., 7:750-753 (1997); Wallach, Cytokine Reference, Academic Presa, 2000,
yages 377-411; Locksley et al., Cell, 104:487-501 (2001); Gruss and Dower,
Blood, 85:3378-3404 (1995); Hohman et al., J. Biol. Cham., 264:14927-14934
{1989) ; Brockhaus et al., Proc. Natl. Acad. Sci., B87:3127-3131 (1990); EP
417,563, published March 20, 1991; Loetacher et al., Cell, 61:351 (19390);
Bchall et al., Cell, 61:361 (1990); Bmith et al., Bclence, 248:1019-1023
(1990); Lewls et al., Proc. Natl. Acad. Bcl., BB8:2830-2834 (1991); Goodwin
et al., Mol. Cell. Blol., 11:3020-3036 (1991); Stamenkovic et al., EMBO J.,
8:1403-1410 (1989); Mallett et al., EMBO J., 9:1063-1068 (1990); Andersgon
et al., Nature, 350:175-179 (1997); Chicheportiche et al., J. Biol. Chem.,
272:32401-32410 (1897); Pan et al., 6cience, 276:111-113 (1997); Pan et
al., Bclence, 277:815-818 (1997); Bheridan et al., Science, 277:918-821
(1897); Degli-Espostl et al., J. Exp. Med., 186:1165-1170 (1997); Marsters
et al., Curr. Biol., 7:1003-1006 (1997); Tguda et al., BBRC, 234:137-142
(1997); Nocentinl et &sl., Proc. Natl. Acad. Bel., 94:6216-6221 (1997);
vonBulow at al., Sclence, 278:138-141 (1997)).

Most of these TNF receptor family members share the typical structure
of cell surface receptors inclﬁq:l.ng * extracellular, tranamembrane and
intracellular regions, while others are found naturally as soluble proteins
lacking a tranamembrane and intracellular domain. The extracellular
portion of typical TNFRs contains a repetitive amino acid sequence pattern
of multiple cysteine-rich domains (CRD=), atarting from the NH;-terminus.

The ligand réferred to aam Apo-2L or TRAIL was identified several
Years ago as a member of the TNF famlly of cytokines. (ses, a.g., Wiley et
al., Immmnity, 3:673-682 (1995); Pittd et al., J. Blol. Chem., 271:12697-
12690 (1996); WO 97/01633; WO 97/25428; US Patent 5,763,123 issued June 9,
1998; US Patent 6,284,336 issued September 4, 2001). The full-length
native sequence human Apo2L/TRAIL polypeptide is a 281 amino acid long,
Type II transmembrane protein. Bome cells can produce a natural soluble
form of the polypeptide, through enzymatic cleavage of the polypeptide’s
extracellular region {(Marieni et al., J. Cell. Blol., 137:221-229 (1997)).
Cryatallographic studies of soluble formse of ApoZL/TRAIL reveal a
homotrimeric structure similar to the atructures of TNF and other related

proteins (Hymowitz et al., Molec. Call, 4:563-571 (1999); cha et al.,
2
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Immunity, 11:253-261 (1999); Mongkolsapaya et al., WFature BStructural
Biology, 6:1048 (1999); Hymowitz et al., Piochemistry, 39:633-644 (2000)).
ApolL/TRAIL, unlike other TNF family members however, was found to have a
unigue structural feature in that three cysteine residues (at positiom 230
of each subunit in the homotrimer) together coordinate a zinc atom, and
that the zinc binding is important for trimer stabillity and bioclogical
activity. {Bymowitz et al., supra; Bodmer et al., J. Biol. Chem.,
275:20632-20637 (2000)).

It has been reported in the literature that Apo2L/TRAIL may play a
role in immune system modulation, including autolmmune diseases such as
rheumatold arthrxitis (see, e.g., Thomas et al., J. Immunol., 161:2195-2200
(1998) ; Johnpen et al., Cytokine, 11:664-572 (1999); Griffith et ml., J.
Exp. Med., 159=13‘3-1353.(1999); S8ong et al., J. Exp. Med,, 191:1095-1103
{a000)].

Boluble forms of ApolL/TRAIL have also been reported to induce
apoptogsis in a variety of cancer cells, including colon, lung, breast,
prostate, bladder, kidnmy, ovarian and brain tumors, as well as melanoma,
leukemia, and multiple myeloma (see, e.g., Wiley et al., supra; Pittl et
al., psupra; US Patent 6,030,945 issued February 29, 2000; UB Patent
6,746,668 lssued June 8, 2004; Rieger et al., FEBS Letters, 427:124-128
(1998) ; Ashkenazi et al., J. Clin. Invest., 104:155-162 (1999); Walczak et
al., Nature Med., 5:157-16'3 (1'9.99).- Keana et al., Cancer Research, 59:734-
741 (1999); Mizutani et al., Clin. Cancer Res., 5:2605-2612 (1999); Gamitt,
Leukemia, 13:1817-1824 (1999); Yu et al., Cancer Res., 60:2384-2389 (2000);
Chinnaiyan et al., Proc. Natl. Acad. Bei., 97:1754-1759 (2000)). In vivo
studies in murine tumor models further suggest that Apo2L/TRAIL, alone or
in combination with chemotherapy or zadiation therapy, can exert
substantial anti-tumor effects (sese, @.g., Ashkenazl et al., supra; Walmcak
et al., supra; Gliniak et al., Cancer Res., 59:6153-6158 (1999); Chinnaiyamn
et al., supra; Roth et al., Biochem. Biophys. Res. Comm., 265:1999 {18939);
PCT Application UB/00/1551'.:: PCT Application US/01/23691). In contrast to
many types of cancer cells, most normal human cell types appear to be
resistant to apoptosis induction by certain recombinant forms of
ApoaL/TRAIL (Ashkenazi et al., supra; Walzcak et al., supra). Jo et al.
has reported that a polyhistidina-tagged asoluble form of Apo3L/TRAIL
induced apoptosis in vitro in normal isoclated 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
ApoldL/TRAIL preparationa may vary in terms of biochemical properties and
biological activities on diseased varsus noxmal cells, depending, for
example, on the presence or absence of a tag molecule, zinc content, and %
trimer content (See, Lawrence et al., Nature Med., Letter to the Editor,

7:383-385 (2001); Qin et al., Nature Med., Letter to the Editor, 7:385-386
(aool)).

A 4
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ApodL:/TRAIL has besan found to bind at least five different receptors.
At least two of the receptors which bind Apo2L/TRAIL contain a functional,
cytoplasmic death domain. One such receptor has been referred to as "DR4'
(and alternatively as TR4 or TRAIL-R1) (Pan at al., Science, 276:111-113
(1997); see alBo WO98/32B56 published July 30, 1998; W099/37684 published
July 29, 1999; WO 00/733495 published December 7, 20003 US 6,433,147 issued
ARugust 13, 2002; UB 6,461,823 issued October 8, 3003, and US 6,342,383
issued January 29, 2002).

Another such receptor for ApolL/TRAIL has been referred to as DR5 (it
has also been alternatively referrad to as Apo-2; TRAIL-R or TRAIL-R2, TRE,
Tango-63, hAPO8, TRICKZ or KILLER) {ses, e.g., Bherlidan et al., Science,
277:818-821 (1997); Pan et al., Beclence, 277:815-818 (1997); w09a8/51793
published November 19, 1998; wosa/hszs published September 24, 1998;
Boreaton et al., CQurr. Biol., 7:693-696 (1997); Walczak et al., EMBO J.,
16:5386-5387 (1997); Wu et al.,, Nature Genetlcs, 17:141-143 (1997);
WOS8/35986 published August 20, 1998; EP870,827 publighed October 14, 19398;
WO98/46643 published October 22, 1998; WO099/02653 published January 21,
1999; WO099/09165 published February 25, 1999; WO09%/11791 publishad March
11, 1599; U8 2002/0072091 published Auguat 13, 2002; US 2002/0098550
published December 7, 2001; U8 6,313,269 issuad December &, 2001; US
2001/0010924 published J\ugus‘l: 2, 2001; UB 2003/01255540 published July 3,
2003; UH 2002/0160446 puhlished Octoher 31, 2002; US 2002/0048785 published
April 35, 2002; US 6,342,369 issued February, 2002; US 6,569,642 issued May
27, 2003; UB 6,072,047 lepuad June 6, 2000; US 6,642,358 lassuad November 4,
2003; UB 6,743,625 issued Juna 1, 3004). Like DR4, DRS is reported to
contain a cytoplasmic death domain and be capable of signaling apoptosis
upon ligand binding (or upon binding a molecule, such as an agonist
antibody, which mimics the activity of the ligand). The crystal structure
of the complex formed between Apo-2L/TRAIL and DR5 is described in Hymowitz
et al., Molecular Call, 4:563-571 (1999).

Upon ligand binding, both DR4 and DR5 can trigger apoptosis
independently by recruiting eaud activating the apoptosis initiator,
caspase-8, through the death-domain-containing adaptor moleculs referred to
as PADD/Mortl [Kischkel et al., Immnity, 12:611-620 (2000); Sprick et al.,
Immunity, 132:599-609 (2000); Bodmer et al., Natura Cell Biol., 2:241-243
{2000)].

Apo2L/TRAIL has been reported to also bind those receptors referxed
to as DcRl, DcR2 and OP@, which believed tp function ms inhibitors, rather
than tranesducers of signaling (see., e.g., DCR1L (also referred to as TRID,
LIT ox TRAIL-R3) [Pan et al., Science, 276:111-113 (1997); Sheridan et al.,

S8clence, 277:818-821 (1597); McFarlane et al., J. Biol. Chem., 273:25417-
25420 (1997); Schoneider at al., PEBS Letters, 416:329-334 (1997); Degli-
Esposti et al., J. Exp. Med., 1B6:1165-1170 (1997); and Mongkolsapaya et
al., J. Immunol., 160:3~6 (1998); DCR2 (also called TRUNDD or TRAIL-R4)

[Marsters et al., Curr. Biol., 7:1003-1006 {1997); Pan et al., FEBS
4




10

15

30

40

A\

WO 20061029224 PCT/US2005/031907

Letters, 424:41-45 (1998); Degli-Esposti et al., Immunity, 7:813-820
(1997)], and OPG [Simonet et wl., supra]. In contrast to DR4 and DR5, the
DcR1 and DcR2 receptors do not signal apoptosis.

Certain antibodies which bind to the DR4 and/or DRS receptors have
been reported in the literatura. For example, anti-DR4 antibodies directed
to the DR4 receptor and having agonistic or apaptotic activity in certain
mammalian cells are described in, e.g., WO 99/37684 published July 29,
1999; WO 00/73349 published July 12, 2000; WO 03/066661 published August
14, 2003. Bee, also, a.g., OGriffith et al., J. Immnol., 162:3597-2605
{(1999); Chuntharapal et al., J. Immunol., 166:46891-4898 (2001); WO
02/097033 published December 2, 2002; WO 03/042367 published May 232, 2003;
WO 03/038043 published May 8, 2003; WO 03/037913 published May 8, 2003.
Certain antl-DR5 antibodias, have likewise bean described, see, e.g., WO
98/51793 published HNovember 8, 1998; Griffith et al., J. Immunol.,
162:2597-2605 (1999); Ichikawa et al., Nature Med., 7:954-960 (2001);
Hylander et al., “An Antibody to DR5 (TRAIL-Receptor 2) Suppresses the
Growth of Patient Derived Gastrointestinal Tumors Grown in BCID mice”,
Abstract, 2d Internatiocnal Congress on Monoclonal Antibodies in Cancers,
Aug. 29-8ept. 1, 23002, Banff, Alberta, Canada; WO 03/038043 published May
8, 2003; w0 03/037913 published May 8, 2003. In addition, cartain
antibodies having cross-reactivity to both DR4 and DR5 receptors have been
described (see, a.g., US p:l.tmt 6,252,050 issued June 26, 2001).

The ©CD20 antigen (also called human B-lymphocyte-restricted
differentiation antigen, Bp35) is a hydrophobic transmembrane protein with
& molecular weight of approximately 35 kD located on pre-B and mature B
lymphocytes (Valentine et &l. J. Eiol. Chem. 264(19):11282-11287 {1989) ;
and Einfeld et al. EMBO J, 7(3):711-717 (1988)). The antigen is also
expressed on greater than %0k of B cell non-Bodgkin’s. lymphomas (NRL)
(Anderson et al. Blood 63(6):1424-1433 (19594)}), but i1s not found on
hematopoietic stem cells, pro-B cells, normal plasma cells or other normal
tissues (Tedder et al. J. Tmmnol. 135(2):973-979 (1985)). CD20 regulates
an eaxly atep(s) in the activation process for cell cycle 3initiation and
differentiation (Teddaer et al., supra) and possibly functions as a calclium
ion chanpel (Teddar et al. J. Call. Biochem. 14D:155 (1990)). Given the
expression of CDi0 in B cell lymphomas, this antigen may serve as a
candidate for “targeting” of such lymphomas.

The rituximab (RITUXAN®) antibody is a genatically engineered
chimeric¢ wurine/human monoclonal antibody directed against the CD20
antigen. Rituximab is the ‘antibody called *C28B8" in US Patent No. 5,736,137
igsued April 7, 1998 (Andexrson et 2l.). RITUXAN® is indicated for the
treatment of patiants with relapsed or refractory low-grads or follicular,
CD20 positive, B cell non-Hodgkin’s lywmphoma. In vitro machanism of action
studies have demonstrated that RITUXAN® binds human complement and lyses
lymphoid B cell 1lines through complement-dependent cytotoxiclty (CDC)
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(Reff et al. Blood 83(2):435-445 (1994); Cragg and Marlin, Blood, 103:
2738-2743 (2004). Additionally, it has significant activity in assays for
antibody-dependent cell-mediated cytotoxicity (ADCC). More recently,
RITUXAN® has been shown to have anti-proliferative effects in tritiated
thymidine incorporation asgeys and to induce apoptosis directly, while
other anti-CD1S and CD20 antibodies do not (Malcney et al. Blood
B8(10}:637a (1996)). Bynergy between RITUXAN® and certain chemothexapies
and toxins has also been observed experimentally. In particular, RITUXAN®
sensitizea drug-resistant human B cell lymphoma cell lines to the cytotoxlc
effects of doxorubicin, CDDP, VP-16, diphtheria toxin and ricin (Demidem et
al. Cancer Chemotherapy & Radicpharmaceuticals 12(3):177-186 (1997)). In
vivo praclinical studies bave shown that RITUXKAN® depletes B cella from the
peripheral blood, lymph nodes, and bone marrow of cynomolgus monkeys,
presumably through complement and cell-mediated processes (Reff et al.
Blood B3(2):435-445 (1994}).

SUMMARY OF THE INVENTION

Mathoda for using death receptor ligands, such as Apo-2 ligand/TRAIL
polypeptides ox death receptor antibodies, and CD20 antibodies are provided
herein. Embodimenta of the invention include methods of treating cancer,
comprising exposing cancer cells to an effective amount of ApoiL/TRAIL and
CDa0 antibody. Optionally, the cancer cells are exposed to an effective
amount of death receptor antibody, such as an agonist DR4 antibody or
agonist DR5 antibody, and €D20 antibody. Optionally, the amount of
Apo2L/TRAIL or death receptor antibody and CD20 antibodiés employed in the
methods are effective to achiave synergy thexapeutically, e.g., their
combined anti-cancer effect is greater than the antl-cancer effect achieved
when the Apoi2L/TRAIL or antibodies are employed individually as 2 single
therapeutic agent. The methods may entail in vitro use or in vivo use
wherein the ApoldL/TRAIL or death receptor antibody and CD20 antibody are
administered to a mammel (patient). Optionally, in the methods, the cancer
cells treated with Apo2L/TRAIL or death receptor antibody and CD20 antibody
are lymphoma calls.

Further embodiments of the invention include methods of treating an
immune-related diaease, comprising administering to a mammal an effective
amount of ApolaL/TRAIL and CD20 antibody. Optionally, an affective amount
of dsath receptor antibody, such as an agonist DR4 antibody or agonist DR5
antibody, and CD20 antibody is administered to the mammal. Optionally, the
amount of ApolL/TRAIL or :death reaeptor antibody and CD20 antibodies
employed in the methods are effective to achleve aynergy therapeutically,
e.g., their combined effect in treating the immna-related disease is
greater than the effact achieved when the Apo2L/TRAIL or antibodies are
employed individually as a single therapeutic agent. Optiomally, in the
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mal::l:;.ods, the immune-related disease 1ls rheumatold arthritlie or multiple
sclerosis.

Methods of the invention include methods of treating a disorder in a
mammal, such as an immne-related disease or cancer, comprising steps of
obtalning tissue or a cell sample from the mammal, examining the tissue or
cells for expression of CD20, DR4, and/or DRS, and upon deterwmining saild
tissue or cel)l sample expresses said one or more receptors, administering
an effective amount of ApoZL/TRAIL or death receptor antibody and CDao
aptibody to said mammal. The steps in the methods for sxamining expression
of one or more of such receptors may be conducted in a variety of assay
formats, ineluding assays detecting mRNA expression and
immunohistochemistry assays.

Optionally, the mathods of the invention comprise, in addition to
administering an effective; amount of ApoiL/TRAIL and/or death receptor
antibody and CD20 antibody, administering chamotherapeutic agent{s) or
radiation therapy to said mammal.

More embodiments of the invention are i1llustrated by way of example
in tha following claima:

1. A method of treating cencer cells, comprising exposing mammalian
cancer cells to a synergistic effective amount of ApoaL/TRAIL
polypeptide and CD20 antibody. .

2. The method of claim 1 wherein sald Apol2L/TRAIL polypeptide

comprises amino acids 1-281 of Fig. 1 (8EQ ID NO:1) or a fragment or
variant thereof.

3. The method of claim 1 wherein sald ApoiL/TRAIL polypeptidas
comprises amino acide 114-281 of Fig. 1 (BEQ ID XNO:1).

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

sald synargistic effective amount of Apo2L/TRAIL polypeptide and CDi10
antibody in vivo.

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

6. The method of claim 1 further comprising expoaing thes cancer calls
to ona or more growth inhibitory agents.

7. The mathod of claim 1 further comprising exposing the cells to
radiation.
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8. The method of claim 1 wherein said Apo2L/TRAIL polypeptide ia
sxpressed in a recombinant host cell selected from the group
conslsting of a CHO cell, yeast cell and E. cold.

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

10. The method of claim 1 wherein gald CP20 antibody is a monoclopal
antibody.

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

12. A method of treating an immune related disease, comprising
administering to a mammal a synergistic effective amount of
ApoiL/TRAIL polypeptide and CD20 antibody.

13. The method of claim 12 whereiln said ApoaL/TRAIL polypeptide
compriges amino acids 1-281 of Fig. 1 (S8BQ ID NO:l1l) or a fragmant or
variant theresof.

14. The method of claim 12 wherein said Apo2L/TRAIL polypeptide
comprises amino acids 114-281 of Fig. 1 (SEQ ID NOD:1).

15. The method of claim 13 wherein aaid ApciL/TRAIL polypeptide is
axpressed in a recombinant host cell selacted from the group
consisting of a CHO cell, yeast cell and E. coll.

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

17. The method of claim 12 ‘wherein said immune related disease is
theumatold arthritis or multiple sclerosia.

18. The method of c¢laim 12 wherein gaid CP30 antibody is a monoclomal
antibhody.

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

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

21. The mathod of claim 1 or 12 wherein said Apo2L/TRAIL polypeptida
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and CD32C¢ antibody are administered concurrently.

BRIEF DESCRIPTION OF THE DRAWINGS

Figura 1A shows the nucleotide sequence of human Apo-2 ligand cDNA
(SEQ ID NO:2) and its derived amino mcid sequence (BEQ ID NO:1l)}. The “N"
at nucleotide position 447 is used to indicete the nucleotide base may be a
pe or *ge,

Figures 2A and 2B show the nucleotide sequence of a cDNA (SEQ 1D NO:4)
for full length human DR4 and ite derived awmino acid sequence (EEQ ID N0:3).
The respactive nucleotide and amino acid pequences for human DR4 are also
reported in Pan et al., Science, 276:111 (1897).

Figure 3A shows the 411 amino acid saquence of human DRS (SBQ ID NO:5)
as published in WO 98/51793 on November 19, 1998. A transcriptional splice
varlant of human DR5 is J:no:m in the art. This DRS splice variant encodas
tha 440 amino acid sequence of human DR5 (S8EQ ID NO:6) shown in Figures 3B
and 3C as published in WO 98/35986 on August 20, 1998. -

Figure 4 illustrates the expression of Apoi2L/TRAIL receptors in B
lymphoma cell lines.

Figure 5 illustrates expression of CD20 in B lymphoma cell lines.

Figure 6 shows the effects of Apol2L/TRAIL, RITUXAN®, or cowbloation
trestment on the growth of pre-established subcutaneous BJAB lymphoma tumor
xenografts in BCID mice. oo

Figure 7 ghows further results on tha effects of ApoaL/TRAIL,
RITUXAN®, or combination treatment of Apoal/TRAIL and RITUXAN® on thse
growth of pre-established subcutaneous BJAB lymphoma tumor xenografts in
BCID mice.

Figure 8 shows the effects of ApoalL/TRAIL, RITUXAN®, or combination
treatment of Apol2L/TRAIL and RITUXAN® on caspase processing in pre-
establishad subcutaneous BJAB lymphoma tumoxr xenografts grown in BCID mice.

Figure 9 shows the effacts of DRS agonistic antibody, RITUXAN®, or
combination treatment on the growth of pre-established subcutanscus BJIAB
lymphoma tumor xe.nograftsl in SCID wmice.

Figure 10 shows the effects of DRS agonistic antibody, RITUXAN®, or
combination treatment on caspase processing in pra-asl:abl:ished subcutanecus
BJAB lymphoma tumor xenografts grown in BCID mice.

Figure 11 illustrates the expression of (D20 and ApoaL/TRAIL
receptoxrs in NHL cell lines. '

Figure 12 ghows the effects of Apo2L/TRAIL, Rituximab, or combination
treatment on the growth of pre-established asubcutaneous Ramos RA1l tumor
xenografts in 8CID mica, '

Figure 13 shows the effects of Apo2L/TRAIL, Rituximab, or combination
treatment on the growth of pre-established DOEH-2 follicullar lymphoma
xenografts in SCID mica.
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Figure 14 illustrates the effects and mechanigms of cell killing by
Apo2L/TRAIL and Rituximab or combination treatmente on BJAB cella.

Pigure 15 shows the effects of Apo3D/TRAIL, Rituximab, or combination
treatment on the growth of Ramos Tl tumor xenografta in 8CID mice.

Figure 16 showa the effects of ApollL/TRAIL, Rituximab, or combination
treatment on the BJAB-Luc tumor xenografts in SCID micae.

DETAILED DESCRIPTION OF THE PFREFERRED EMBODIMENTS

Unlass otharwige dJdefined, all terma of art, notations and other
scientific terminology used herein are intended to have the meanings
comnonly understood by those of skill in the art to which this invention
pertains. In some cases, terms with comnonly understood wmweanings are
defined herein for clarity and/or for ready reference, and the inclusion of
such definitiona herein should not lﬂecennarily be construed to reapresent a
substantial difference over what is generally undexstood in the art. The
teckniques and procedures described or referenced herein are generally well
undarstood and commonly employed using conventional methodology by those
ekilled in the art, such as, for example, the widely.utilized molecular
cloning methodologles described in Bambrook et al., Molaecular Cloning: A
Laboratory Manual 2nd. edition (1989) Cold Bpring Harbor Laboratory Freas,

Cold Spring Harbor, N.Y. As appropriate, procedurea involving the use of -

coamercially available kita and reagentg are generally carried out in
accordance with manufacturer definesd protocols and/or parameters unlems
otherwise noted.

Before the present methods, kits and uses tbherefor are described, it
is to be underastood that this invention 1s not limited to the particular
methodology, protocols, cell lines, animal specles or genera, constructs,
and reagents described as such may, of course, vary. It 1le also to ba
understood that the terminology used herein is for thes purpope of
describing particular embodiments only, and 1s not intended to limit the
socopa of the present invention .whi¢h will he limited only by the appended
claima. ) )

It must be noted that as used harein and in the appended claims, the
singular forms "a", "apndY, and "the' include plural referents unless the
context clearly dictates otherwige.

All publications mentioned herein are incorporated herein by
refsrance to disolose and dascribe the methods and/or materials in
connectjon with which the publications are cited. Publications cited
herein are cited for their disclosure prior to the f£iling date of tha
present application. Nothing here is to be construed as an admission that
the inventors are not entitied to antedats tha publicatioms by virtuve of an
earlier priority date or prior date of invention. Purther the actual

publication dates may be different from those shown and require indepandent
verification.
10
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Definitions

The terms "Apo-2 ligand®, r"Apo-2L", “Apo2lL*, “Apo2L/TRAILY, “Apo-2
ligand/TRAIL" and “TRAIL" are used herein interchangeably to refer to =a
polypeptide sequence which includes amino acld residues 114-281, inclusive,
95-281, inclusive, residues 92-231,'inclusive, residues 91-281, laclusive,
regldues 41-281, inclusive, realduss 39-281, inclusive, residues 15-281,
inclusive, or residues 1-281, inclusiva, of the am:l.no acld aesquence shown
in Figqure 1, as well as biologically active fragments, deletiomal,
insertional, or subsetitutional variants of the above saequences. In one
embodiment, the polypeptides sequence comprises reasidues 114-281 of Figure
1, Opticnally, the polypeptide peguance comprises repldues 9i-281 or
repidues 51-281 of Figure 1. The Apo-2L polypeptldes may be sncoded by the
native nucleotide sequence shown in Figure 1. Optionally, the codon which
ancodes regpidue Prolls (Figure 1) may be "CCT” or “CCG*. Optionally, the
fragments or varlants are bilologically active and have at least about BOD%
amino acld sequance identity, wmore preferably at least about 950% sequence
identity, and evan more preferably, at leasgt 95%, 96%, 97%, 98%, or 99%%
sequence identity with any one of the above sequences. Tha definition
encompagses substitutional wvarlante of Apo-2 ligand in which at least one
of its native amino acids are substituted by another amino acid such as an
alanine residue. Opticonal substitutional variants include one or more of
the residue subgtitutions. Optional variants may comprise an amino acid
sequance which differs from the native sequence Apo-2 ligand polypeptide
sequance of Figure 1 and has one or mora of the following amino acid
pubstitutions at the residue position(s) in Pigure 1: B96C; B1L01C; B5111C:
R170C; K179C. The definition alac encompasses a native sequence Apo-2
ligand isolated from an Apo-2 ligand source or prepared by recombinant or
synthetic methods. The Apo-32 ligand of the iovention includes the
polypeptides raferred to as Apo-2 ligand or TRAIL disclosed in WD97/01633
publigphed January 16, 1997, W097/25428 published July 17, 1997, WO099/36535
published July 22, 1999, WO 01/008323 published January 4, 2001, WO02/09755
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
include monomsr, dimer, trimar, hexsmer or hight oligomer forms of the
polypeptide. All numbering of amino acid residues referred to in the Apo-
aL. sequence use ths mumbering according to Figura 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.

The term "Apo-2 ligand selective variant" as used herein refers to an
Apo-2 ligand polypeptide which includes one or more amino acid wmutatioms in
a natlve Apo-2 ligand sequ.a::l-ae and bhas pelectlive binding affinity for
eithar the DR4 receptor or the DR5 receptor. In one embodiment, the Apo-2
ligand variant hag a selective binding affinity for the DR4 receptor and

11
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includes one or wore amino acld substitutions in any one of positicns 18%,
191, 193, 155, 201 or 209 of a mnative Apo-2 ligand segquence., In another
embodiment, the Apo-2 ligand variant hasm a selective binding affinity for
the DRS receptor and ingludes one or more amino acld substitutiona in any
one of positions 189, 191, 193, 264, 266, 267 or 269 of a native Apo-2
ligand sequenca. Preferred Apo-2 ligand selective varianta include ome or
more amino acid mutetions and exhibit binding affinity to the DR4 receptor
which is equal to or greater (») than the binding affinity of native
sequence Apo-2 ligand to the DR4 receptor, and even more preferably, the
Apo-2 ligand varisnts exhibit less binding affinity (<) to the DR5 receptor
than the binding affinity exhibited by native sequence Apo-2 ligand to DRS.
When binding affinity of such Apo-2 ligand varlant to the DR4 raceptor is
approximately equal (unchanged) ox greater than (increased) as compared to
native pequence Apo-2 ligand, and the binding affinity of the Apo-2 ligand
variant to the DRS receptor 1s less than or nearly eliminated as compared
to native sequence Apo-2 ligand, the binding affinity of the Apo-2 119&1.:341
variant, for purpoges herein, 18 conaidered “selective” for the DR4
receptor. Preferred DR4 selective Apo-2 ligand varlants of the invention
will have at least 10-fold less binding affinity to DR5 receptor (as
compared to native sequence Apo-2 ligand), and evan mora preferably, will
have at least 100-fold less binding affinity to DR5 receptor (as compared
to native seguence Apo-2 ligand). The respective binding affinity of the
Apo-2 ligand variant wmay ba datermined and compared to the binding
properties of netive Apeo-2L (such as the 114-281 form) by ELISA, RIA,
and/or BIAcore assays, known i1 the art. Prafaerred DR4 selective Apo-2
ligand variants of the invention will induce apoptosim in at least one type
of mammalian cell (preferably a cancer cell), and such apoptotic activity
can be dstermined by known art methods such as the alamar blue or crystal
violat assay. The DR4 selectivs Apo-2 ligand variants may or may not have
altered binding affinities to any of thea decoy receptors for Apo-2L, those
decoy receptors being referred to in tha axt as DcR1l, DcR2 and OFPG.

Further preferred Apo-2 ligand selactive variants includa one or more
amino acid wmutations and ‘exhibit: bihding affinity to the DR5 receptor which
is aqual to ox greater (») than the binding affinity of nativa sequence
Apo-2 ligand to the DR5 receptor, and even mors preferably, such Apo-2
ligand variants exhibit less binding affinity (<) to the DR4 recaptor than
the binding affinity exhibited by native sequence Apo-2 ligand to DR4,
When binding affinity of such ‘Apo-2 ligand verlant to the DR5S receptor is
approximately equal (unchanged) or greater than {increased) as compared to
native sequence Apo-2 ligand, and the binding affinity of the Apo-2 ligand
varisnt to the DR4 receptor is less than or nearly eliminated as compared
to native sequence Apo-21 ligand, the binding affinity of the Apo-2 ligand
variant, for puxposes herein, 18 considered “sslective” for the DRS
receptor. Preferred DR5 selective Apo-2 ligand varientd of the inovention

will have at leamst 10-fold less binding affinity to DR4 receptor [as
12
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coumpared to native sequence Apo-2 ligand), and even more preferably, will
have at least 100-fold less binding affinity to DR4 receptor (as compared
to native saquence Apo-2 ligand). The respective binding affinity of the
Apo-2 ligand wvariant may be determined and compared to the binding
properties of native Apo2L (spuch as the 114-381 foxrm) by ELIEA, RIA, and/or
BlAcore apsays, known in the art. Preferzed DR5 selective Apo-~2 ligand
vaxriants of the invention:will induce apoptosis in at least one type of
mammalian cell (preferably a cancer cell), and such apoptotic activity can
be determined by mown art methods such as ths alamar blue or crystal
violet assay. The DRS5 selective Apo-2 ligand variants may or may not have
altared binding affinities to any of the decoy receptors for Apo-3L, those
decoy raceptors being referred to in the art as DcRl, DcR2 and OPRG.

Amino acid identification wmay use the agingle-letter alphabet or
three-lstter alphabet of amino aclide, 1.a.,

ABp D Agpartic acid Ile I Isoleucine
Thr T Threonine i Len L Leucine

SBer B Sarine Tyr Y Tyrosine

Glu E Glutamic acid Pha F Phenylalanine
Pro P Proline His H Histidine

Gly @ Glycine Lys K Lysine

Ala A Alanine Arg R Arginine

Cye C Cysteine Trp ¥ Tryptophan
Val v Valine Gln Q Glutamine

Met M Methionine ABn N Asparagine

Tha term “Apo2L/TRAIL extracellular domain® or .*Apo2L/TRAIL ECD”
refers to a form of Apo2L/TRAIL which is amsentially free of transmembrana
and cytoplasmic domaine. Ordinarily, the ECD will have less than 1% of
such transmembrane and cytoplasmic domains, and preferably, will have lesa
than 0.5% of such domains. It will be understood that any transmembrane
domain(a) 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
tranamembrane domain may vary but most likely by no more than about 5 amino
aclids at either end of the domain as initially identified. In preferred
embodiments, the ECD will consist of a soluble, extracellular domain
sequance of tha polypeptide which 18 free of the transmembrane and
cytoplasmic or intracellular domains (and 18 not membrane bound).
Particular extracellular domain pequences of Apo-2L/TRAIL are described in
PCT Publication Woa. W097/01633 and W097/25438.

The term “ApolL/TRAIL monomer" or “Apo2L monomer” refers to a
covalent chain of an extracellular domain sequence of ApoaL.

Tha term “ApoiaL/TRAIL dimer” or “Apo2L dimer” refers to two Apo-2L
monowers Jjoinad in a covalent linkage via a disulfide bond. The term as

used herein includes free standing Apo2L dimers and Apo2Y, dimers that are
i3




10

15

4G

WO 2006/029224 PCT/US2005/031907

within trimeric forma of ApolL (l.e., assoclated with another, third ApoiL
mOnomer) .

Tha term “ApoZL/TRAIL trimer* or “Apo2L trimer” refers to three ApolL
monomers that are non-covalently associated.

The term “Apo2L/TRAIL aggregate” is used to refer to self-agsoclated
higher oligomeric forms of Apo2L/TRAIL, guch as Apoi2L/TRAIL tximers, which
form, for Iinstance, hexar:a_ric and nanomeric forms of Apo2L/TRAIL.
Determination of the presence and quantity of Apo2L/TRAIL monomer, dimer,
or trimer {or other aggregates) may be made uging methods and assays known
in the art {and using commerclally available materials), such as native
slize exclusion HPLC (“SEC*}, denaturing size exclusion using sodium dodecyl
sulphate (“S5DS-SEC*), reverse phese HPLC and caplllary electrophoresis.

“Apo-2 ligand receptor” lacludes the receptors referred to in the art
as "DR4” and "DR5" whose polynucleotide and polypeptide gequences are shown
in Figures 2 and 3 respectively., Pan et al. have described the TRF
raceptor family mamber referred to aa "DR4" {Pan et al., Bcience, 276:111-
113 (1997); sees nleo WO98/32856 published July 30, 1998; WO 99/37684
published July 29, 1999; WO 00/73349 published December 7, 2000) USB
6,433,147 1ssued August 13, 2002; UB 6,461,823 issued October B, 2002, and
U8 6,342,383 issued January 29, 2002). Sheridan et al., SBcience, 277:818-
821 (1%97) and Pan et al., Bclenca, 277:815-818 (1997) deacribed another
receptor for Apo2L/TRAIL (sea also, WO9B/51793 published NRovember 19,
1998; W098/41629 published September 24, 1998). This receptor is referred
to as DRS (the receptor has also been alternatively referred to as Apo-2;
TRAIL-R, TR6, Tango-63, hAPOS, TRICK2 or KILLER; Screaton et al., Curr.
Blol., 7:693-696 (1997); Walcmak et al., EMBO J., 16:5386-5387 (1997); Wu
et al., Nature Genetics, 17:141-143 (1897); WO98/35986 published August 20,
1998; EP870,827 published Octocber 14, 1998; WO098/46643 published October
22, 1998; WOY5/02653 published January 21, 1999; W099/09165 published
February 25, 1999; W099/11791 published March 11, 1999; UB 2002/0072091
published August 13, 2002; US 2002/0098550 publighed Dacembar 7, 2001; US
6,313,269 ilassued December 6, 2001; US 12001/0010924 published Auguat 2,
2001; US 2003/01255540 publisl;ad July 3, 2003; UB 2002/0160446 published
October 31, 2002, US 2002/0048765 published April 25, 2002; US 6,569,642
igsgued May 27, 2003, UB 6,072,047 lssued June 6, 2000, US 6,642,358 imsued
November 4, 3003). As described above, other receptors for Apo-3L include
DcRl, DcR2, and OPq (sea, Bherxiden et al., gupra; Marsters et al., supra;
and Simonet et al., pupra). The tarm "Apo-2L receptor" when used herein
encompasses native segquence receptor and reaeptor variants. These terms
encompass Apo-2L receptor expressed in a varlety of mammals, including
humans. Apo-2L receptor may be andogenously expressed as occurs naturally in
a variety of human tissua _il_.ineages. or may be expressed by recombinant or
synthetic mathods. A "native Bseguence Apo-2L receptor" comprises a
polypeptide having the sams amino acid sequence as an Apo-3L receptor derived

from nature. Thus, a native sequence Apo-2L receptor can have the amino acid
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sequence of naturally-occurring Apo-3L receptor from any mammal. B8uch native
seguence Apo-2L receptor can be isclated from nature or can bs produced by
racombinant or synthetic means. ‘The term "native sequence Apo-2L raceptor"
specifically encompasses naturally-occurring truncated or secreted forms of
the receptor (e.g., a soluble form conteining, for instance, an extracellular
domain sequence), naturally-occurring variant forme (e.g., alternatively
spliced forms) end naturally-occurring allelic variants. Receptor wvarlants
may include £ragments or delation mitants of the native sequence Apo-3L
receptor. Figure 3A sghows the 411 amino acid sequence of human DRS a8
published in WO 94/51793 -on Novewber 19, 1998. A transcriptional splice
variant of human DRS is known in the art. This DR5 splice variant encocdes
the 440 amino acid seguence of human DR5 shown in Figurea 3B and 3C as
published in WO 98/35986 on August 20, 1998.

*Death receptor antibody” 1s used herein to refer generally to
antibody or antibodies directed to a receptor in the tumor necrcsis factor
receptor superfamlily and containing a death domain capable of gignalling
apoptosis, and such antibodies include DRS antibody and DR4 antibody.

"DR5 reaceptor antibody”, ®“DRS antibody”, or ‘a.nt].-DRS antibody” 1s
used in a broad sense to refer to mntibodies that bind to at least one form
of a DR5 receptor or extracellular domain thereof. Optionally tha DRS
antibody 18 fused or linked to s hetercologous seguence or wmolecule.
Preferably the heterologous sequence allowa or assists the antibody to form
higher order or oligomeric complexes. Optiocnally, the DR5 antibody binds
to DRS receptor but does not bind or cross-react with any additicnal Apo-2L
receptor (e.g. DR4, DcRl, or Dcnz) . Optionally the antibody is an agonist
of DR5 signalling activity. ..

Optionally, the DRS antibody of the invention binds tc a DR5 receptor
at a concentration range of about 0.1 nM Lo sabout 20 wM as measured in a
BIAcore binding assay. Opticnally, the DR5 antibodies of the invention
exhibit an Ic 50 value of about 0.6 nM to about 18 mM as measured in a
BIAcore binding assay.

“DR4 receptor antibody”, "DR4 antibody”, or ®anti-DR4 antibody” is
used in a broad senge to refer to antibodies that bind to at leaat one form
of a DR4 receptor or extiatellular domain therof. Opticnally the DR4
antibody is fused or linked to a heterclogous ssgquence or molecule.
Preferably the heterologous sequence allows or assists the antibody to form
higher order or oligomeric complexee. Optionally, the DR4 antibody binds
to DR4 receptor but does not bind or cross-react with any additicmal Apo-2L
reoceptox (e.g. DRS5, DCR1l, or DcR3). Optionally the antibody is an agonist
of DR4 signalling activity.

Optionally, the DR4 antibody of tlie invention binds to a DR4 receptor
at a concentration rengesof about 'o'.1 nM to about 20 mM as measured in a
BIAcaore binding assay. bptio':mlly, the DR5 antibodies of the invention
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exhibit an Ic 50 value of about 0.6 nM to about 18 mM as meapured in a
BIAcore binding assay.

The term “agonist” is used in the broadest sense, and includes any
molecule that partilally or fully enhances, stimulates or activates one or
more biclogical activities of Apo2L/TRAIL, DR4 or DR5, in vitro, Iin situ,
or in vivo. Examples of such blological activities binding of ApoiL/TRAIL
to DR4 or DR5, include apoptosls as well ap those further reported in the
literature. An agonist may {function in a direct or indiraect mammer. For
instance, the agonist may function to partially or fully enhance, stimulate
or activate one or more bilological activities of DR4 or DR5S, in vitro, in
situ, or in vivo as a result of its direct binding to DR4 or DR5, which
causes receptor activation or signal transduction. The agonlst may also
funccion indiractly to partially or fully enhance, stimilate or agtivate
one or wore bilological activities of DR4 or DR5, in vitro, in situ, or in
vivo as a result of, e.g., stimxliating another effector molecule which then
cauges DR4 or DR5 activation or signal tranasduction. It ls contemplated
that an agonist may act as an enhancer molecule which functions indirectly
to enhance or increase DR4 or DR5 activmtion ox activity. For instance,
the agonist may enhance activity of endogenous Apo-2L in a mamual. This
could be accomplished, for example, by pre-complexing DR4 or DRS or by
stabilizing complexes of thes reapective ligand with the DR4 or DR5 recaptor
{such as stabilizing native complex formad batwesn Apo-2L and DR4 or DRS).

The tezm "DR4” and "DR4 receptor” am used herein refers to full
length and soluble, axtracellular domain forme of the receptor described in

Pan et al., Bcience, 276:111-113 (1997); WO098/32856 published July 30,

1998; UB Patent 6,342,363 issued January 29, 2002; and W099/37684 published
July 29, 1999. Ths full length amino acid sagquence of DR4 raceptor is
provided herein in Fig. 2.

The terxrm “"DRS5” and “DR5 receptor” as used herein refers to the full
lerigth and soluble, extracellular domain forms of the receptor described in
fheridan et al., Bcience, 277:818-821 {1597); Pan et al., Bcience, 277:815-
818 (1997), UA Patent 6,072,047 issued June 6, 2000; US Patent 6,342,369,
¥W098/51793 published November 19, 15998; WO98/41629 published Septembar 24,
1998; Bcreaton et al., Ciirr, Bicl.,” 7:693-696 (1997); Walcsak et al., EMBO
Jg., 16:5386-~5387 (1997); Wu at al., Nature Genatics, 17:141-143 (1997);
W098/35986 published August 20, 1998; EP870,837 published October 14, 1998;
WO98/46643 published October 22, 1998; WO55/02653 publighed January 21,
1999; W099/09165 publishad February 25, 1999; WO099/11791 published March
11, 1999. Thea DR5 receptor has alec been referred to in the art es Apo-2;
TRAIL-R, TR6, Tango-63, hAPOS, TRICK2 or KILLER. The term DR5 receptor
ussd berein 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, o
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The term -'polyul' when used herain refers broadly to polyhydric
alcohol compounds. Polyols can be any water-soluble poly(alkylene oxide)
polymer for example, and can have a linear or branched chain. Preferred
polyols include those substituted at one or mora hydroxyl poasitions with a
chemical group, such ap an alkyl group having between one and four carbons.
Typically, the polyol is a poly(alkylene glycol), preferably poly(ethylene
glyecol} (PEG). However, those gkilled in the art recognize that other
polyols, such as, for example, poly{propylene glycol) and polyethylene-
polypropylane glycol copolymers, can be employed using the techniques for
conjugation described herein for PEG. The polyols of the invention include
those well known in the art and those publicly available, such as from
commercially available sources.

The term "conjugats® is used herein smsccording to 1its broadest
definition to mean joined or linked together. Molecules are “conjugated”
when they act or operate as if joined.

The term “extracellular domain” or “BCD* refers to a form of ligand
or receptor which is eaaapt:l.ally free of transmembrane and cytoplasmic
domains. Ordinaxrily, the ' soluble ECD will have less than 1% of such
transmembrane and cytoplasmic domains, and preferably, will have less than
0.5% of puch domains.

The term “divalent metal ion" refers to a matal lon having twa
positive charges. Examples of divalent metal ions for use in the present
invention include but are not limited ta zinc, ccbalt, nickel, cadmiumw,
magnesium, and manganese, Particular forms of such metals that may be
employed include galt forms (e.g., pharmaceutically acceptable salt forws),
such aa chloride, acetate, carbonate, citrate and gulfate forms of the
abova mentioned divalent metal ioms. Divalent metal iocng, as described
herein, are preferably employed in concentrations or amounts {e.g.,
effective amounts) which are sufficient to, for example, (1) enhanca
storage stability of Apo-2L trimers over a desired period of time, (2)
anhance productiom or yleld of Apo-2L trimers in a recombinant cell culture
or purification method, (3) enhance solubility (or reduce aggraegation) of
Apo-2L trimers, or (4) enhance Apo-3L trimer formation. -

*Iaolated,” when used to describe the varicus proteins disclosed
herein, means protein that has been identified and separated and/or
racovered from a th of its natural envirommant. Contaminant
components of its natural environment are materialas that would typically
interfera with diagnostic or therapeutic uses for the protein, and may
include anzymes, hormones, and other proteinaceous or non-proteinaceocus
solutes. In preferred embodiments, the protein will be purified (1) to a
degrea sufficlent to obtain at least 15 residues of N-terminal ox internal
amino acid sequence by use of a apioning cup sequenator, or (2) to
homogensity by B8DS-PAGE under non-reducing or reducing conditions using
Coomassie blue or, preferably, silver stain. Isolated protein includes

protein in situ within recombinant cells, since at least ons component of
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the protein‘s natural enviromment wil)l not bs present. Ordinarily,
however, isolated protein will be prepared by at least one purification
atep.

An '"isolated" nuclelc acid molecule is a nucleic aclid molecule that
is ildentified and separated from at least one contaminant nucleic acid
molecule with which it is ordinarily assocciated in the natural source of
the nucleic aclid. An isolated Apo-2 ligand nucleic acid molecule is other
than lu the form or setting In which it i’ found in nature. Isolated Apo-2
iigand nucleic acid moleciles therefore are distinguished from the Apo-2
ligand nuclelc acid molecule as it exists in natural cells. However, an
isolated Apo-2 ligand nucleic acid molecule includes Apo-2 ligand nucleic
acid molacules contained in cells that ordinarily expréss Apo-2 ligand
where, for example, the nucleic acid molecule is in a chromosomal location
different from that of natural cells.

*Percent (%) amino acid sequence identity" with respact to the
sequences identified herein is defined as the percentage of amino acid
residues in a candidate sequence that are identical with the amino acid
regidues in the Apo-2 ligand sequence, after aligning the sequences and
introducing gaps, if necessary, to achieve the maximum percent sequence
idantity, and not considering any conservative substitutions as part of the
sequence identity. Alignment for purposes of determining percent amino

.acid sequance identity can be achieved in various ways that are within the

8kill in the art can determine appropriate parameters for weasuring
alignment, dincluding assigning algorithma pneeded to echieve maximal
alignment over the f£ull-length sequences being ccmpa.'r."ad. For purposes
herein, percent amino acid identity values can be obtained using the
sagquence comparison compu’l:.e:-'." program, ALIGN-2, which was asuthored by
Gensntech, Inc. and the source code of which has been filed with user
documentation in the US Copyright Office, Washington, DC, 20559, registered
under the US Copyright Reglstration No. TXU510087. The ALIGN-2 program is
publicly avallable through Genemtech, Inc., South San Francisco, CA. All
Ssequence comparison parameters are set by the ALIGN-2 program and do not
Vary.

The term "control sequencea® refers to DNA sequences necessary for
the expression of an operxably iinkad coding seguence in a particular hoat
organism. The control sequencesa that are sultable for prokaryotes, for
exanple, include a promoter, optionally an operator sequence, and a
ribosome binding site. Eukaryotic cells ars known to utilize promoters,
polyadenylation signals, and enhancers.

Nucleic acid is "cperably linked" when it is placed into a functional
relationship with another nucleic acid sequenca. For example, DNA for a
presegquence or secretory leader 1s 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 ia operably linked to a coding

gequence 1f it affecte the transcription of the sequence; or a rihosome
i8
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binding site is operably linked to a coding sequance if it is positioned so
as to facilitate translation. Ge.nernliy, "pperably linked" means that the
DMA sequences being linked are contiguous, and, in the case of a secretory
leader, contiguocus and in reading phase. However, enhancers do not have to
ba contiguous. Linking i8& accomplished by ligation at convenient
restriction sites. If gsuch sgites do not exist, the synthetic
oligooucleotide adaptors or linkers are used Iin accordance with
conventional practice.

A "B cell” is a lymphocyte that matures within the bone marrow, and
includes a naive B cell, memoxy B cell, or effector B cells (plasma cells).
The B cell herein may be a normal or non-malignant B cell.

The *CD20" antigen 1s a 35 kDa, non-glycosylated phosphoprotein
found on the surface of greater than 90% of B cells from peripheral blood
or lympholid organs. D20 is present on both normal B cells as well as
malignant B cells, but is not expressed on stem cells. Other names for
Cp20 in the literature include ‘B-lymphouyte-rastri;ted antigen” and
“Bp3a5SY. The CD20 antigen is. described in Clark et al. PNAS (USA) B82:1766
{1985), for exampla.

Examples of antibodies which bind the CD20 antigen include: =CaBa*
which is now called *Rituximab” (.‘RITIIKHI.'} {UB Pataent No. 5,736,137); the
yttrium- [90] -labeled 2B8 murine antibody designated “Y2B8" or "Ibritumomab
Tluxetan® ZEVALIN® commercially availeble from Idec Pharmaceuticals, Inc.
(U8 Patent No. 5,736,137; 288 deposited with ATCC under accession no.
HB11388 on June 22, 1993); murine Ig@2a "Bl," also called “Tositumomab,”
optionally lebeled with I to generate the “31-B1" antibody (iodine I131
tositumomalb, BEXXAR™) commercislly available from Corixa. (see, alasc, US
Patant No. 5,595,731); murine monoclonal antibody “1F5" (Press et al. Blood
69{2) :584-591 (1987)) and varianta thereof including "framework patched®’ or
hunanized 1F5 (WO 2003/002607, Leung, ATCC Deposit HB-96450); murina 2H7
and chimeric 2H7 antibody (US Patent No. 5,677,180); bhumanized 2H7; HUMAX-
CD20™ fully human, high-affinity antibody targeted at the CD20 wolecule in
tha agell wembrane of B-cells (Genmab, Demmark; ses, for example, Glennie

. and van da Winkel, Drug Discovery Today 8: 503-510 (2003) and Cragyg et al., .

Blood 101: 1045-1052 taoos)_),- the human momoclonal antibodies set forth in
WO04/035607 (Teeling et al.); AME-133™ antibodies (Applied Molecular
Evolution); A20 antibody or variants thereof such as chimeric or humanized
A20 antibody (chA20, hA20, respeactively) (US 2003/03219433, Immunomedics);
and monocloaal)l antibodies L27, G28-2,- 93-1R3, B-Cl or NU-B2 availlable from
the International TLeukocyte Typing Workshop (Valentine et al., In:
Leukocyte Typing III (McMichael, Ed., p. 440, Oxford University Press
{1987)). The praferred CD20 antibodima herwin are chimeric, humanixed, or
human CD3a0 antibodies, more preferal.bly rituximab, bumanized 2H7, chimeric

or humanized A20 antibody (Immnomedics), and HUMAX-CD20™ human CD20
antibody (Genmab).
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The terms “rituximab* or “RITUXAN®" herein refer to the genetically
engineered chimeric murine/human monoclonal antibody directed against the
CD20 antigen and designated "C2B8" in US Patent No. 5,736,137, including
fragments thereof which retain the ability to bind CD20.

Purely for the purposes herein and unless indicated otherwise,
*humanized 2E7" refers to a humanized CD20 antibody, or an antigen-binding
fragment thereof, wherein the antibody 1s effective to deplete primate B
cells in vivo, the antibody 'cgmpris:l.ng in tha H chain variable region (V)
thereof at least a CDR H3 sequence from an antl-human CD20 antibody and
substantially the human consensus framework (FR) residues of the human
heavy- chain subgroup III (VyIII}.

A preferred humanized 2H7 18 an intact antibody oxr antibody fragment
comprising the variable light chain sequence:

DIOMTQS PSS LEASVGDRVTITCRASSHVSYMHWNYQOQKPGKAPKPLIYAPSNLABGVPERFSGBGSGTDFTLTIS
BLOPEDFATYYCQOWSFNPPTFGQUTEVEIXR {BEQ ID NO:7);

and the variable heavy chain sequence:

EVQLVESGGELVQPGGSLRLECAABGYTFTS YNMHWVRQAPGRGLEWVGAL YPGNGDTEYNQKFRGRFTI SVDKS
ANTLYLOMNSLRAEDTAVYYCARVVYYSNSYWYFDVNGQGTLVTVES (5EQ ID NO:B).

Where the humanized 2H7 antibody is an intact antibody, preferably it
comprises the light chain amino acid sequenca:
DIQMTQEPSSLAASVEDRVTITCRASSSVE YMEWYQQKPGKAPKPLI YAPENLASGVPSRFEGSGSATDFTLTIS
BIQPEDFATYYCOOQWEFNPPTFGQGTKVEIKRTVAAPEVFIFPPEDEQLKSGTASVVCLLNNFYPREAKVQWEVD
msqzawmmwansannammmmmssmmmezc (83EQ ID
NO:59);
and the heavy chain amino acid sagquenca:
EVQLVESGGELVQPGGELRLSCAASGY T FTS YNMHWVRQAPGKGLEWVEAT YPGNGDTEYNQRFRGRFTIEVDKS
KNILYLQMNSLRARDTAVY YCARVVYYSNSYWYFDVNGQGTLVTVESASTRGPSVFPLAPSSKETSGATAALGCY,
VRDYFPEPVTVEWNSGALTSGVHTFPAVLOESALYSLASVVTVRPEESLGTQTY ICNVNRKPENTEVDKKVEPKSC
DKTHICPPCPAPELLAGPSVFLF PPKPKDTLMISRTPRVTCVVVDVEHEDPEVRKFNWYVDGVEVENAKTKPREEQ
YNSTYRVVEVLTVLHQOWLNGKEYKCKVSNKALPAPIEKTI SKAKGOPREPQVYTLPPEREEMTKNQVSLTCLVK
GFYPSDIAVEWESNCQPENNYKI TPPVLDEDGEFFLYSRLTVDRERWQQGNVFSCSVMHEALENHYTQKSLELE P
GK (8EQ ID NO:10)
or the heavy chain amino acid sequenca
MWBMWPMBWHEWMIWMMMTIBWE
MWWAWWWBMMPBWMBBHTMML
VEDYFPEPVIVEWNSGALTSGVATF PAVLOBEGLYSLSSVVTVPEESLATQTYI CHVNEKPENTKVDKEKVEPKSC
DKTHICPPCPAPELLGGPBVFLFPPEPKDTLMISRTPEVTCVVVDVSHEDPEVKFEWYVDOVEVHNAKTKPREEQ
MMWMMMPMMTIBMQP&!WPPMWTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYBRLTYVDKBRWQQGNVFBCOVMHEEALANHYTQKSLELSP
GK {BEQ ID NO:11).

*Antibody-dependent cell-medliated cytotoxicity” and "ADCC” refer to a
cell-mediated reaction in which nonspecific cytotoxic cells that expresa Fec
xeceptors (FcRa) (e.g. Ilatu:r:al Killer (NK) cells, neutrophils, and
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macrophages) recognize houn;i antibody on a target cell and subsequently
causae lysis of the target cell. Tha primary cells for mediating ADCC, NK
calls, express FcyRIII only, whereas monocytes express FcyRI, FcoyRII and
FcyRIII. FcR expression on hematopoietic cells in summarized ia Table 3 on
page 464 of Ravetch and Kinet, Annu. Rev. Immunol 9:457-32 (1991), To
asgess ADCC activity of a molecule of interest, an in vitro ADCC assay,
such as that described in UE Patent No. 5,500,362 or 5,821,337 may be
performed. Useful effectoxr cells for such assays include peripheral blood
mononuclear cells (PBMC) and Nnturni Killer (NX) cells. Alternatively, or
additionally, ADCC activity of the molecule of intarest may be assessed in
vivo, e.g., in a2 animal model such as that disclosed in Clynes et al. PNAS
(USA) 95:652-656 (1998).

*Human effector cells” are leukocytes which exprese one or more FcRa
and perform effector functions. Preferably, the cells axpress at least
FcyRIII and carry out ADCC effector function. Examples of human leukocytes
which mediate ADCC include peripheral blood mononuclear cells (PBMC),
natural killer (NK) cells, monocytea, cytotaxic T cells and neutrophils;
with PBEMCs and NK cells belig preferred.

The terms "Fc receptor" or “FcR” are usad to degcribe a receptor that
binds to the Fc¢ ragion of an antibody. The preferred FcR is a native
sequence human FcR. Moreover, a preferred FcR is one which binds an IgG
antibody (a gamma receptor) and includes receptors of the FeyRI, FeyRII,
and Pcy RIII auhclnssés, including allelic variants and alternatively
apliced forms cof these receptors. FoyRII receptors include FoyRIIA (an
"activating receptor®") and FeyRIIB (an "inhibiting raeceptor"), which have
similar amino acid sequences that' differ primerxily in-: the cytoplasmic
domaina thereof. Activating recaptor FeoyRIIA containg mn immunorsceptor
tyrosine-based activation motif (ITAM) in its cytoplasmic domain.
Inhibiting receptor FcyRIIB containe an immunoreceptor tyrosine-based
inhibition motlf (ITIM} in its cytoplasmic domain. (see Dalron, Annu. Rev.
Immnol. 15:203-234 (1997))}. FcRe are raviewed in Ravetch and Kinet, Annu.
Rev. JImmunol 9:457-92 (1991); Capel et al., Immunomethods 4:25-34 (1994);
axxl de Haas et al., J. Dab. Clin. Med. 126:330-41 (1995). Other FcRwu,
including those to be identified in the future, are encompassed by the term
*FecR' herein. The tem'alap includes the necnatal receptor, FcRn, which is
reasponsible for the transfer of maternal IgGs to the fetue (Guyer et al.,
J. Immunol. 117:587 (1976) and Kim et al., J. Immunol. 24:249% (19594)).
FcRe herein includes polymorphisms such as the genetic dimorphism in the
gene that encodes PFayRIXIIa resulting in either a phenylalanine (F) or a
valine (V) at amino acid position 15B, located in the region of thes
receptor that binds to 1IgGl. Tha homozygous valine FecyRIIIa (FcyRIIIa-
158V) haa been shown to have a higher affinity for human IgGl and madiata
increased ADCC in vitrg relative 'to homosygous phenylalanine FoyRIIIa
(PcyRIIIa-158F) or heterozygous (FoyRIIIa-158F/V) receptors.
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*Complement dependent cytotoxicity* or *“CDC” refer to the abllity of
& molecule to lyse a target in the presence of complement. The complement
activation pathway is initiated by the binding of the first component of
the complement system (Clg) to a molecule (e.g. an antilbody) complexed with
a cognate antigen. To assess complement activation, a CDC assay, e.g. as
described in Gazzano-Santoro et al., J. Imnunol. Methods 202:163 (1996),
may be performed.

The term TYantibody® herein is used in the broadest sense and
epecifically ocovers intaér._‘_ monoclonal antibodies, polyclonal antibodies,
multispecific antibodies {e.g. bispecific antibodies) formed from at least
two intact antibodies, and antibody fragments so long as they exhibit tha
desirad biological activity.

"Antibody fragments® comprise a portion of an intact antibody,
preferably comprising the antigen-binding or variable region thereof.
Examples of antibody fragments include Fab, Fab', F(ab'),, and Fv fragmants;
diabodies; llnear antibodies; single-chain antibody molecules; and
multispecific antibodies formed from antibody fragments.

*Native antibodies® ares .uaun'lly heterotetrameric glycoproteins of
about 150,000 daltons, composed of two identical light (L) chains and two
identical heavy (H) chains. Each light chain is linked to a heavy chain by
one covalent disulfide bond, while the numbar of disulfide linkages varies
among the heavy chains of different immunoglobulin 1lsotypes. Each heavy
and light chain also has regularly spaced intrachein disulfide bridges.
Each haavy chain has at ocne end a variable cdomain (Vy) followed by a number
of constant domaina. Each light chain has a variable domain at cne end (V)
aod a constant domain at ita other end; the constant domain of the light
chain is aligned with the first constant domain of the heavy chain, and the
light-chain variable domain is aligned with the variable domain of the
heavy chain. Particular amino acid residues are believed to form an
intexface between the light chain and heavy chain variable domains.

The texm "variable" refers to the fact that certain portions of the
variable domains differ extensively in sequence among antibodies and are
used in the binding and specificity of each particular antibody for its
particular antigen. However, the variability is not evenly distributed
throughout tha variable domains of antibodies. It is concentrated in three
segments called hypervariable regioné both in the light chain and the heavy
chain variabhle domains. The more highly conserved portions of variasble
domains are called the framework regions (FRs). The variable domains of
native heavy and light chains each comprise four FRs, largely adopting a p-
sheet configuration, connected by three hypervariable regions, which form
loops comnecting, and in some cases forming part of, the p-sheet structure.
The hypervarisble reglons in each chain are hald together in close
proximity by the FRs and, with the hypervariabla regions from the other
chaln, contribute to th-e: l'f_omt:l.on of the antigen-binding site of
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antibodies (see Kabat et al., Seguences of Proteins of Immunological
Intersst, 5th Bd. Public I-iea]:th Bervice, Natiomal Institutes of Health,
Bethesda, MD. (1991)). The constant domains are not involved directly in
binding an antibody to an antigen, but exhibit various effector functions,
such as participation of the antibody in antibody-dependent cell-mediated
cytotoxicity (ADCC).

Papain digestion of antibodies produces two identical antigen-binding
fragments, called "Fab" fragments, each with a single antigen-binding site,
end & zresidual "PFc' £ragment, whose name reflects 4ts ability to
cryatallize readily. Pepsin treatment yields an F(ab'); fragment that has
two antigen-binding sites and is atill capable of crosa-linking antigen.

"Fv" 13 the minimm antibody fragment which contains a complete
antigen-recognition and antigen-binding site. This region comailsts of a
dimer of ona heavy chain and onse light chain varisble domain in tight, non-
covalent association. It is in this configuration that the three
hyparvarisble regions of each variable domain intersct to define an
antigen-binding site on the surface of the V,-V, dimer, Collectively, the
six hypervarieble regions confer antigen-binding specificity to the
antibody. Howaver, even ‘a .s:l.ngle varlable domain (or half of an Fv
comprising only three hypervariable rsgion; specific for an antigen) has
the ability to recognize and bind antigen, although at a lower affinity
thap tha antire binding site.

The Fab fragmsnt also contains the conatant domain of the light chain
and the first constant domain (CH1) of the heavy chain. Fab’ fragments
differ from Fab fragments by the addition of a few residues at the carboxy
terminus of the heavy chain CHl domain including omns or more cysteines from
the antibody hinge region. Fab'-8H is the deasignation herein for Fab' in
which the cysteine reaidu.e (a) of the constant domainas bear at least one
free thiol group. PFlab')y; antibody fragments originally were produced as
pairs of PFab' fragments which bhave hinge cysteines between them. Other
chemical couplings of antibody fragments are also known.

Tha "light chaing" of antibodies (immnoglobulina) from any
vertebrate spacies can be assigned to ones of two clearly distinct types,
called kappa (k) and lambda (A\), based on the amino aclid sequences of their
constant domains. )

Depending on the amino acid sequence of the constant domain of their
heavy ochains, antibodies ‘can be ageigned to Qdifferent classes. There are
£ive major classes of intact antibodies: Igh, IgD, IgE, IgG, and XIgM, and
several of these may be further divided inteo subclasses (isctypes), e.g.,
Iggl, IgG2, IgG3, IgG4, Igh, and IgAl2. Tha heavy-chain constant domains
that correspond to the different classes of antibodies are called a«, 5, e,
Y, and j, respectively. The subunit atructureas and three-dimensional
configurations of different clagses of immnoglobuling are well known.
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'gingle-chain Fv* or "scFv' antibhody fragments comprise the Vg and Vv,
domains of antibody, wherein these domains are present in a single
polypeptida chain. Preferably, the Fv polypeptide further comprises a
polypeptide linker between the Vy and V,, domains which enables the scPFv to
form the desired structure for antigen binding. For a review of scFv see
PlOckthun in The Pharmacology of Momoclonal Antibodies, vol. 113, Rosenburg
and Moore eds., Bpringer-Verlag, New York, pp. 269-315 (1994}.

The term "diabodies™ refers to small antibody fragments with two
antigen-binding sites, which fragmente comprise &a heavy-chain wvarisble
domain (V) comnected to a light-chaln varlable domain (V) in tha same
polypeptide chain (Vz - V). By using a linker that ils too short to allow
pairing betwesen the two domalns on the same cbain, the domeins are forced
to pair with the complementary dm:nains of mnother chaln and create two
antigen-binding sites. Diabodies are described more fully in, for example,
EP 404,097; WO 93/11161; and Hollinger et al., Proc. Natl. Acad. Sci. UBA,
90:6444-6448 {1993}.

The term "monoclonal antibody" as used herein refers to an antlbody
cbtained from a population of su.bsi:antially homogeneous antibodies, i.e.,
the individual antibodies comprising the population are ldentical except
for poasible naturally oacurring mutations that may be prasant in minor
amounts. Monoclonal antibodies are highly specific, being directed against
a 6ingle antligenic aite. Furthermore, 1in contrast to conventional
(polyclonal) antibody .preparations which typically include different
antibodies directed against different determinants {epitopes), each
monoclonal antibody i1s directed against a single determinant on the
antigen. In addition to thelr specificity, 'tha monoclopal antibodies are
advantageous in that thay aexe synthesized by the hybridomsa culture,
uncontaminated by other immunoglobulins. The modifier "menoclonal"
indicates the character of the antibody &8 being obtained from a
substantially homogenscus population of antibodies, and 1is not to be
construad as requiring production of the antibody by any particular methed.
For example, the monoolonal a.ni:iboa:l.ea to be used in accordance with the
present invention may be made by the hybridoma method first described by
Kohler et al., Nature, 256:455 (1975), or may be made by recombinant DNA
methods (see, e.g., TU.5. Patent No. 4,016,567). The "monoclonal
antibodies® may also be isolated from phage antibody libraries using the
techniques described in Clackson et al., Nature, 352:624-638 (1991} and
Marks ot al., J. Mol. Biol., 222:581-597 (1991), for example.

The monoclonal antibodies haerein gpesifically include *chimaricr
antibodies (hlmmoglobul:lnﬂj .;I._n which a portion of the heavy and/or light
chain is identical with or homologous to corresponding sequences in
antibodies derived from a particular species or belonging to a particular
antibody class or pubclass, while the remainder off the chain(s) ig
identical with or homologous to corresponding sequences in antibodies
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derived from another species or belonging to another antibody claas or
subclass, as well as fragments of such antibodies, po long as thay exhibit
the desired biological activity (U.8. Patent No. 4,816,567; Morrison et
al., Proc. Natl. Acad. 5ci. USA, 81:6851-6855 (1984)). Chimeric antibodies
of interest herein include *“primatizad” antibodies comprieing variable
domain antigen-binding sequences derived from a non-human primate (e.g. 0ld
World Momkey, such as baboon, rhesus or cynomolgus monkey) and human
constant reglon sequences (UE Pat No. 5,693,780).

"Humanized" forms of non-human (e.g., murine) antibodies are chimeric
antibodies that contain minimal sequence derived from non-human
immunoglobulin. For the wmost part, bhumanired antibodies are human
immineglobuline (recipient antibody) in which residues from a hypervariable
reglion of the recipient are replaced by residues from a hypervariable
reglon of & non-human specles (donor antibody) such as mouse, rat, rabbit
or nonhuman primate having the desired specificity, affinity, and capacity.
In some instancea, framework region (FR) residues of the human
immunoglobulin are replaced by corresponding non-human residues.
Furthermore, bumanized antibodies may comprise residues that are not found
in the recipient antibody oxr in the donor antibody. These modifications
axe made to further refine antibody performance. In general, the humanized
antibody will comprise substantially all of at lemst ope, and typically
two, +veariehle domains, in which all or substantially all of the
hypervariable loops correspond to those of & non-human immunoglobulin and
all or spubstantially all of the FRs are those of a human immunoglobulin
sequence. The humanized antibody optionally also will comprise at least a
portion of an immmoglobulin constant region (Fe), typically that of a
human immunoglobulin. For further detailas, see Jones et al., Nature
3321:522-525 (1986)}; Riechmann et al., Nature 332:323-329 (1988); and
Presta, Curr. Op. Struct. Blol. 2:1593-596 (1992).

The term “hypervariable region” when used herein refers to the amino
acid residues of an a.ntibody which are responsible for antigen-binding.
The hypervariable region comprises amino acid residues from a
“complementarity determining region” or “CDR* (e.g. residues 24-34 (L1),
50-56 (L2) and 89-97 (L3) in the light chain variable domain and 31-35
(1), 50-65 (H2) and 95-102 (RH3) in tha heavy chain varlable domain; Kabat
et al., 8Segquances of Proteiny of Immunological Interest, 5th Ed. Public
Health Service, Nationml Institutes of Health, Bathesda, MD. {1991)) and/or
those rxesidues from a “hypervariable loop” (e.g. residues 26-32 (Ll1l), 50-52
{L2) and 951-96 (L3) in the light chain variable domein and 26-32 (H1), 53-
55 (H2) and 56-101 (H3) 3in the heavy chain variable domain; Chothia and
Lesk J. Mol. Biol. 196:901-917 {1987)). "Framework"™ or "FR" resldues are

those variable domain residues other than the hypervariable region residues
ag herein defined.




10

135

35

fb’b

WO 2006/029224 PCT/US2005/031907

An antibody "which binds* an antigen of interest, e.g. CD20 or DR4 or
DR5, 15 one capable of binding that antigen with sufficlent affinity and/ox
avidity auch that tha antibody 1is useful as a therapeutic agent £for
targeting a cell expressing the antigen.

For the purposes herein, *“immmnotherapy” wlll refer to a method of
treating a mammal ({(preferably a human patient) with an antibody, wherein
the antibody may be an unconjugated or "naked” antibody, or the antibody
may be conjugated or fused with heterologous molecule(s) or agent(s), such
as one or more cytotoxic agent (s), theraby generating an “immunocenjugata”.

An "ipolated” antibody is one which has been identified and separated
and/oxr recovered from a component of its natural environment. Contaminant
compoments of ite natural environment are materials which would interfere
with diagnostic or therapeutic usea for the antagonist or antibody, and may
include enzymes, hormones, and other proteinaceous or nonproteinaceous
solutes. 1In preferred embodiments, the antibody will be purified (1) to
greater than 95% by weight of antibody as determined by the Lowry method,
and most preferably more than 99% by weight, (2) to a degree sufficient to
obtain at least 15 residues of N-terminal or internal aminoc acid sequence
by use of a spinning cup sequenator, or (3) to homogeneity by BSDS-PAGE
under reducing or nonreducing conditlions using Coomassie blue or,
preferably, silver staln. Isolated antibody includes the antibody in gitu
within recombipant cells since at least one component of the antibody’s
natural environment will not be pragent. Ordinarily, however, isolated
antibody will be prepared-b; a..t least one purification step.

The expression “effective emount” refers to an amount of the
Apo2L/TRAIL or death receptor antihody and (D20 antibody which is effective
for preventing, ameliorating or treating the digease or condition in
quaation.

The term "immunosuppresalve agent" as used herein for adjunct therapy
refers to substances that act to suppress or mask the ilmmune system of the
mammal balng treated herein. This would include substances that suppress
cytokine production, downregulate br puppress self-antigen expreassion, or
mask the.MHC antigens. BExamples of such agents include 2-amino-6-aryl-5-
substituted pyrimidines (pee U.B. Pat. No. 4,665,077, the disclosure of
which 1§ incorporated herein by raference); nonsteroidal antiinflammatorxy
druge (N8AIDs); azathioprine; cyclophosphamide; bromocryptine; danazol;
dapsone; glutaraldehyde (which masks the MHC antigens, as deacribed in U.S.
Pat. No. 4,120,649); anti-idiotypic antibodles for MHC antigens and MHC
fragments; cyclosporxin A; sterolds such as glucocorticosteroids, e.g.,
prednisone, methylprednisolone, dexamathasone, and ' hydrocortisone;
mesthotrexate (oral or subcutanecus}; hydroxycloroquine; sulfasalazine;
laflunomide; cytokine or cytokine receptor antagonists including anti-
interferon-y, -p, or -a antibodies, anti-tumor necrosis factor-a antibodies
{infliximab or adalimumab), anti-TNFe immunocahesin (etanercept), anti-tumor
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necroslis factor-p antibodies, anti-interleukin-2 antibodies and anti-IL-2
regeptor antibodies; anti-LFA-1 antibodies, including anti-CDlla and anti-
CD18 antibodies; anti-L3T4 antibodies; heterologous anti-lymphocyte
globulin; pan-T antibodies, prefarably anti-CD3 or anti-CD4/CD4a
antibodies; soluble peptide countaining s LFA-3 binding domain (WO 90/08187
published 7/26/90); streptokiname; TGF-B; streptodornase; RNA or DNA from
the host; FK506; RS-61443; deoxyspergualin; rapamycin; T-cell receptor
(Cohen et al., U.B. Pat. No. 5,114,721); T-cell receptor fragments (Offner
et al., Sclence, 251: 430-432 (1991); WO 90/112%4; Ianeway, Nature, 341:
482 (19689); and WO 91/01133); and T cell rasceptor antibodies (EP 340,109)
such as T10B9.

The term "cytotoxic agent” as used harein refers to a substance that
inhibits or prevents the function of cells and/or causes destruction of
cells. The term is intended to include radioactive isotopes (e.g. At
3, 118 vy e’ pg'', gm*?, Bi??, P and radiocactive isotopes of Lu),
chemotherapeutic agents, and toxinse such as small molecule toxine or
en:ymnt:i.cnlly. active toxins of bacterial, fungal, plant or animal origin,
or fragments thereof.

"Synergistic activity® or “synergy"” or “synergistic effact®” or
“synerglstic effective amount” for the purposes herein means that the
effect observed when employing a combination of Apo3L/TRAIL or death
receptor antlbody and D20 antibody is (1) greater than tha effect achieved
when that Apo2L/TRAIL, death regeptor antibody or CD20 antibody is employed
alonas (or individually) and (2) greater than ths agum added (additive)
effect for that Apo2L/TRAIL or death receptor antibody and CD20 antibody.
Such synergy or synergistic effect can ba determined by way of a variety of
means known to those in the ert. For example, the synergistic effeot of
ApoliL/TRAIL or death receptor antibody and CD20 antibody can he observed in
in vitro or in vivo assay formats examining reduction of tumor cell number
or tumor mass.

The terms "apoptosis"™ and "apaptotic activity" are used in a broad
Aense and refer to the orderly or controlled form of cell death in mammale
that is typically accompaniéd by one or more characteristic cell changes,
including condensation of cytoplasm, loss of plasma menbrane microvilli,
segmantation of the nucleus, degradation of chromosomal DNA or loss of
mitochondrial function. This activity can be determined and measurad using
well known art methods, for instance, by cell viability assays, FACH
analyeis or DNA electrophoresis, binding of amnexin Vv, fragmentation of
OMA, cell shrinkags, dilation of endoplasmic reticulum, cell fragmentation,
and/ox formation of membrans vea:l.cl_as {callad apoptotic bodies). Assays
which determine the ability of anh antibody (e.9. Rituximab) to induce
apoptosis have been denc.r:l.bed in Bhen et al. Cancer Immunol Immunther
48:673-83 (2000); Pedersen et al. Blood 99:1314-9 (2002); Demidem et al,
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Cancar Chemotherapy & Radiopharmaceunticals 12(3):177-186 (1857), for
axampla.

The terms "cancer", "cancerous®', and "malignant®™ refer to or describas
the physioclogical condition in wmammals that is typically characterized by
unregqulated cell growth. Examples ©of cancer include but are not limited
to, carcinoma including adenocarcinoma, lymphoma, blastoma, melanoma,
sarcoma, &nd leukemia. More particular examples of such cancers include
equamous cell cancger, small-cell lung cancer, non-small cell lung cancer,
gastrointestinal cancer, Hodgkin's and non-Hodgkin's lymphoma, pancreatlc
cancer, glicblastoma, glioma, cervical cancer, ovarian cancer, liver cancer
such as hepatic carcinoma and hepatoma, bladder cancer, breast cancer,
colon cancer, colorectal cancer, endometrial carcinoma, oyeloma (such as
multiple myeloma), salivary gland carcinoma, kidney cancer such as renal
cell carclpoma and Wilms’ tumors, basal cell carcinoma, melanoma, prostate
cancer, vulval cancer, thyroid cancer, testicular cancer, esophageal
cancer, and various types of head and neck cancer.

The term "immune related disease" means a digsease in which a
conponent of the immune system of a mammal causes, mediates or otherwise
contributes to a morbildity in the mammal. Also included are diseases in
which gtimulation or intervemtion of the Jlmmune response has an

ameliorative effect on progression of the disease. Included within this
tezm ara autolmmne diseases, immune-mediated inflammatory diseases, non-
immune-mediated inflammatory diseases, infectious diseages, and

immnodaticiency diseases. Examples of immna-related and inflammatory
diseages, some of which aref immuns or T cell mediated, which can be treated
according to tha inventidn include syetamic lupus erythematosis, rheumatcid
arthritis, Jjuvenile chronic arthritis, spondyloarthropathies, systemic
sclerosis {scleroderma), idicpathic inflammatory mycpathies
(dermatomyositis, polymyositis), Bjogren's syndroma, gystemic vasculitis,
sarcoldosis, autoimmune hemolytic anemia (immune pancytopenia, paroxysmal
nocturnal hemoglobinuria}, autoimmme thrombocytopenia (idiopathic
thrombocytopenic purpura, immne-mesdiated thrombocytopeniam), thyroiditis
(Grave's disease, Haghimoto's - ° thyroiditis, Juvenile lymphocytic
thyroiditis, atrophic thyroiditis), disbetes mellitus, immune-mediated
ranal dissase (glomerulomephritis, tubulointerstitial nephritis),
demyelinating diseases of the central and peripheral nervous systems such
as multiple sclerosis, idiopathic demyelinating polyneurcpathy or Guillain-
Barré syndroms, and chronic inflammatory demyslinating polyneurcpathy,
hepatobiliary diseases such as infectious hepatitis (hepatitis A, B, C, D,
E and other non-hepatotropic viruses), autoimmune chronic active hepatitis,
primary biliary cirrhosis, granulomatous hepatitis, and sclerosing
cholangitis, inflammatory and fibrotic lung diseases such as inflammatory
bowel disesse (ulcerative colitls: Crobn‘s disease), gluten-sensitive
entercpathy, and W%hipple’s disease, autolmmune or immne-mediated skin

digeases including bullous skin diseases, erythema multiforme and comtact
a8
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dermatitis, psoriasis, allergic diseases such as asthma, allergic rhinitis,
atopic dermatitis, £ood hypersensitivity and urticeria, immunologic
diseases of the lung such as eosinophilic pneumonias, idiopathic pulmonary
fibrosis and hypersensitivity pneumonitis, transplantation assoclated
diseases including graft rejection and graft-versus-host-disease.
Infectious diseases include AIDS (HIV infection), hepatitdls A, B, C, D, and
B, bacterial infections, fungal infections, protozoal infections and
parasitic infections. .

A "B cell malignancy” is a malignancy involving B cells. Examples
include Hodgkin’s disease, including Ilymphocyte predominant Hodgkin‘’s
diseass (LPHD); non-Hodgkin’s lymphoma (NEL); follicular center cell (FCC)
lymphoma; acute lymphocytic leukemia (ALL); chronlc Ilymphocytic leukemia
(CLL) ; hairy cell leukemia; plasmacytold lymphocytic lymphoma; mantle cell
lymphoma; AIDS or HIV-ralated lymphoma; multiple myeloma; central nervous
system (CN8) lymphoma; post-transplant lymphoproliferative disorder (PTLD);
Waldenstrom's wmacroglobulinemia {lymphoplasmacytic lymphoma); mucosa-
associated lymphoid tissue (MALT) lymphoma; and wmarginal zone
lymphoma/leukemia.

Non-Hodgkin’s lymphoma (MHL) includes, but is not limited to, low
grade/follicular WHL, relapsed or refractory NEL, front line low grade NHL,
8tage III/IV NHL, chemotherapy resistant WHL, small lymphocytic (SL) NHL,
intermediate grade/follicular NHL, intermedlate grade diffuse NHL, diffuse
large cell lymphoma, aggressive NHL (including aggressive front-line NHL
and aggressive relapsed NHL), NHL relapsing aftar or refractory to
autologous stem cell tranaplantatioh, high grads immunoblastic NHL, high
grada lymphoblastic MNHL, high grade small nom-cleaved cell NHL, bulky
disease NHL, etc.

An “autoilmmne disease” herein is a disease or disorder arising from
and directed against an individuasl’s own tissues or a co-segregate or
manifestation thereof or raesulting condition therefrom. Examples of
autolmmne digeases or disorders inolude, but are not limited to arthritis
(rheumatoid aerthritis, Juvenlle rheumatold arthritis, ostecarthritis,
psoriatic arthritis, and ankylosing epondylitis), psoriasis, dermatitis
including atopic dermatitis; chronic idiopathic wurticaria, inecluding
chronic autoimmne urtiéni‘i'a.' polymyositis/dermatomyositis, toxic apidermal
necrolysis, systemic scleroderma and sclercsis, responses agsociated with
inflammatory bowel disease (IBD) (Crohn's disease, ulcerative colitis), and
IBD with co-segregata of pyoderma gangrenogsum, erythema nodosum, primary
sclerosing .cholangitils, and/or episcleritis), respiratory distress
syndrome, including adult respiratory distress syndroma (ARDS), meningitia,
Ige-mediated dipeases such as anaphylaxis and allergic rhinitis,
encephalitis such as Rasmussen’'s qncephi}itia, uveitis, colitis such as
nicroscoplc colitis and collagenous colitis, glomerulonephrities (@GN} such
as membranous GN, idiopathic mewmbranous GN, membranous proliferative GN

(MPGN) , including Type I and Type II, and rapidly progressive GN, allergic
29
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conditions, eczema, asthma, conditiona involving infiltration of T cells
and chronic inflammatory responses, atheroaclerosis, autoimmuna
myocarditis, leukocyte adhesion deficiency, systemic lupus erythematosus
(SLE) such as cutanecus SLE, lupus (inecluding nephritia, cerebritis,
pediatric, non-renal, disceold, alopecia), juvenile onset diabetes, multiple
sclerosis (MS) such as spino-optical M8, sllergic encephalomyelitis, immne
respcnses assocliated with acute and deslayed hypersensitivity mediated by
cytokines and T-lymphocytéa, tuberculosis, sarcoldosis, granulomatosis
including Wegener’s granulomatosis, agranulocytosis, vasculitia (including
Large Vessael vasculitis (including Polymyalgia Rheumatica and Glant Cell
(Takayasu’s) Arteritis), Medium Vessel vasculitis (including Kawasaki’s
Disease and Polyarteritls Nodosa), CN8 vasculitis, and ANCA-associated
vaeculitis , such as Churg-Strauss vaaculitis or syndrome (CS58)), aplastic
anemia, Coomba positiva anemia, Diamond Blackfan anemia, immune hemolytic
anemia including autoimmne hemolytic anemia (AIHA), perniclous anemia,
pure red cell aplasia (PRCA), Factor VIII deficiency, hemophilla A,
autoimmune neutropenia, pancytopenla, leukopenia, diseases involving
leukocyte diaspedesis, CNEB inflammatory disorders, mltiple organ injury
sayndroma, myasthenia gravis, antigen-antibody complex mediated diseases,
anti-glomerxrular basement mambrana disease, anti-phospholipid antibody
syndrome, allergic mneuritis, Bechet diseasge, Castleman’s syndroms,
Goodpasture’s Syndrome, Lambert-Eaton Myasthanic Syndroma, Reynaud's
ayndroma, £Sjorgan's syndrome, Bteveans-Johnson syndrome, 8olid organ
transplant rejection (including pretreatment for hié'h panel reactive
antibody titers, IgA deposit in tissues, and rejection arising from renal
transplentation, liver transplantation, intestinal transplantation, cardiac
transplantation, etec.), graft versus host disease (GVHD), pemphigoid
bullous, pemphigus (including vulgaris, follaceus, and pemphigus mucus-
membrane pemphigoid), autoimmune polyendocrinopathies, Reiter's disease,
stiff-man syndroms, imnune complex nephritis, IgM polynsuropathies or IgMm
madiaced neurcopathy, idicpathic thrombocytopenic purpura (ITP)}, thrombotic
throbocytopenic purpura (TTP), thrombocytopenia (as developed by myocardial
infarction patients, for example), including autoimmune thrombocytopenia,
autolmmne disease of the testis and ovary including autoimune orchitis and
cophoritis, primery hypothyroidism; autoimmune endocrine diseases including
autoimmune thyroiditis, chronie thyroiditis (Hashimoto’s Thyroiditis),
subacute thyrolditis, idiopathic hypethyroidism, Addimon’s diseape, Grave's
disease, autoimmune polyglandular syndromes (or polyglandular
endocrinopathy syndromes), Type 1 dlabetes aleo referred to as insulin-
dependent diabetes mellitus (IDDM), including pediatric IDDM, and Bheehan’s
syndrome; autoimmune hepatitis, Lymphoid interstitial pneumonitia (HIV),
bronchiolitis cobliterans (non-transplent) wva NSIP, Guillain-Barré Syndrome,
Berger‘s Diseasa (IgA nephropathy), primary billiary cirrhosis, celiac sprue
(4qluten entercpathy), .refractory- sprue with co-segregate dermatitis

harpetiformis, cryoglobulinemia, amylotrophic lateral sclerosis (ALS; Lou
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Gehrig's disease), coronary artery diseasa, sutoimmune inner ear disease
(ATED), autoimmune hearing loss, opsoclonus myoclonus ayndrome (OMS),
polychondritis such as refractory polychondritis, pulmonary alveolar
proteinosis, amyloidosis, glant cell hepatitis, scleritis, monoclonal
gemmopathy of uncertain/unknown gignificance (MGUS), paripheral neuraopathy,
paraneoplastic syndrome, chamnelopathies such ap epllepsy, migraine,
arrhythmia, wuscular disorders, deafneas, blindness, periodic paralysis,
and channelopathies of the CNS; autism, inflammatory myopathy, and focal
segmental glomeruloeclerosis (FSGS).

Tha term "prodrug" as used in this application refers to a precursor
or dexlivative form of a pharmaceutically active sgubastance that ig less
cytotoxic to cancexr cells compared tc the parent drug and is capable of
being enzymatically activated or converted into the more active parent
form. 8ea, g.g., Wilman, "Prodrugs in Cancer Chemotherapy" Bilochemical
Society Transactions, 14, pp. 375-382, 615th Meeting Belfast (1986) and
Stella et a&l., "Prodrugs: A Chemical Approach to Targeted Drug Delivery,"
Directed Drug Delivery, Borchardt et al., (ed.), pp. 247-267, Humana Press
(1865) . The prodrugs of this invention include, but are not limited to,
phosphate-containing prodrugse, thiophosphate-containing prodrugs, sulfate-
containing prodrugs, peptide-containing prodrugs, D-amino acld-modified
prodrugs, glycosylated prodrugs, beta-lactam-containing prodruga,
optionally substituted phenaxyacetamide-containing prodrugs or optlonally
substltuted phenylacetamide-containing prodrugs, 5-fluorocytosine and other
5-fluorouridine prodrugs which can be converted into the more active
cytotaxic free drug. Exﬁmplos of cytotoxic drugs that can be derivatized
inte a prodrug form for use in this invention include, but- are not limited
to, those chemotherapeutic ageants described balow.

The term "cytotoxic agent” as used herein refers to a subatance that
inhibita or prevents the function of cells and/or causes destruction of
cella. The term is intended to include radicactive isotopes (e.g. At™?,
T4, 1%, y#0, Rel™, Rel*™, gm'S, 813, pY and radicsctive lsotopes of ILu),
chemotherapeutic agents, and toxins such &8 small molecule toxins or
enzymaticelly active toxins of bactariasl, fungal, plant or animal origin,
including fragments and/or variants thereof.

A “chemotherapeutic agent" is A "chemotherapeutic agent® is a
chemical compound wuseful in the treatment of cancer. Examples of
chemotherapsutic agents include alkylating agents such as thiotepa and
CYTOXAN® cyclosphosphamide; alkyl sulfonates such as busulfan, improsulfan
and piposulfan; aziridines such as benzodopa, carboquone, meturedopa, and
uredopa; ethylenimines and methylamelamines including altretamine,
triethylenemslamine, trietylenephosphoramide, triethiylenethiophosphoramide
and  trimethylolomelamine; acaetogenins  (especially bullatacin and
bullatacinone); a cewptothecin (including the synthetic analogue
topotacan); bryostatin; callystatin; CC-1065 (including its adozelesin,
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paclitaxel {American Pharmaceutical Partners, Bchaumberg, Illinois), and
TAXOTERE® doxetaxel (Rh8ne- Poulenc Rorexr, Antony, France); chloranbucil;
GEMZAR® gemcitabine; 6~ thioguanine; mercaptopurine; methotrexate; platinum
analogs such ag cisplatin and carboplatin; vioblastine; platinum; etoposide
{VP-16); ifosfamide; mitoxantrone; wvincristine; NAVELBINE® vinorelbine;
novantrone; teniposide; edatrexate; daunomycin; aminopterin; =xeloda;
ibandraonate; CPT-11; topoisomerase inhibitor RFS 2000;
difluorometlhylornithine (DMFO); retinoids such as <retinclc acid;
capecitabine; and pharmaceutically acceptable salts, acids or derivatives
of any of the asbove.

Also included in this definition are anti-hormonal agents that act to
regulate or inhibit hormone action on tumors such as anti-estrogens and
selective estrogan recaptor wmodulators (SERMs), including, for example,
tamoxifen (including NOLVADEX® tamoxifen), raloxifene, droloxifene, 4-
hydroxytamoxifen, trioxifene, keoxifene, Ly1i7018, onapristonae, and
FARESTON: toremifene; arcmatase inhlbitors that inhibit the enzyme
aromatase, which regulates estrogen production in the adrenal glands, such
as, for example, 4(5)-imidaroles, aminoglutethimide, MEGASBE® megestrol
acetate, ARCMABIN® exemagtana, formestanle, fadrozole, RIVISOR® vorozole,
FEMARA® letrozole, and ARIMIDEX® anastrozole; and anti-androgens asuch as
flutamide, nilutamide, bicalutamide, leuprclide, and goserelin; as well a=s
troxacitabine (a 1,3-dioxolane nuclecside cytosine analog); antigense
oligonuclectides, particularly those which inhibit expression of genes in
signaling pathways implicated in abherant cell proliferation, such as, for
example, PXC-alpha, Ralf and H-Ras; ribozymes such as a VEGF expression
inhibitor (e.g., ANGIOZYME® riboxyme) and a HER2 expression inhibitor;
vaccines such as gene therapy vaccines, for example, ALLOVECTIN® vaccine,
LEUVECTIN® vaccine, and VAXID® vaccine; PROLEUKIN® rIL-2; LORTOTECAN®
topoisomerase 1 inhibitor; ABARELIX® rwRH; and pharmaceutically acceptable
salts, acids or derivatives of any of the abovae. )

A "growth inhibitory agent® when used herein refers to a compound or
composition which inhibits growth of a cell, either in vitro or in vivo.
Thus, the growth inhibitory agent is one which significantly raduces the
percentage of cells overexpressing such genes in 8 phasa. Examples of
growth inhibitory agents include agents that black cell cycle progression
{(at a place other than 8 phasa), such as agents that induce G1 arrest and
M-phage arrast. Classicel M-phase blockers include the vincas (vincristine
and vinblastine), taxol, and topo II inhibitors such as doxorubicin,
epirubicin, daunorubicin, etoposide, and blaomycin. Those agents that
arrest Gl also splll over into S-phase arrest, for example, DNA alkylating
agents such as tamoxifen, prednisons, dacarbazine, mechlorethamine,
claplatin, methotrexate, S5-fluorouracil, and ara-C. Furthar information
can be found in The Molecular Basis. of Cancer, Mendelschn and Israel, eds.,
Chapter 1, entitled ®*Call cycle ra.gulatim, oncogens, and antineoplastic
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druga®™ by Murakaml et al. (WB Saunders: Philadelphia, 1995), especially p.
13.

The term "cytokine' is a generic texrm for proteins released by one
cell population which act on another cell aa Il1ntercellular mediators.
Examples of such cytckines are lymphokines, monokines, and traditional
polypeptide hormones. Included among the cytokines are growth hormone such
as human growth hormone, N-methionyl human growth hormone, and bovinoa
growth hormone; parathyroid hormone; thyroxine; insulin; proinsulin;
relaxin; prorelaxin; glycoprotein hormonea such as follicle stimulating
hormone {FSH), thyrold stimulating hormone (T8H), and lutelnizing hormone
(LH) ; hepatic growth factor; fibroblast growth factor; prolactin; placental
lactogen; tumor necrosls factor-q and -pP; mullerian-inhibiting substance;
mouas gonadotropin-associated peptids; inhibin; activin; vascular
endothelial growth factor; integrin; thrombopoletin (TPO)}; nerve growth
factors; platelet-growth factor; transforming growth factors (1GFa) such as
TGF-a and TGF-P; iosulin-like. growth factor-I and -II; erythropoletin
(EPO) ; ostecinductive factors; interferons such as interferon-eo, -f, and -
gamma; colony atimulating factors (CAFs) such as macrophage-CSF (M-C8F);
granulocyte-macrophage-CSF {(GM-CBF) ; and granulocyte-CBF {(a-CsP) ;
interleukins {ILs) such as IL-1, IL-1, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8,
IL-9, IL~1l, IL-12; and other polypeptide factors including LIF and kit
ligand (KL). As ugsed herein, the term cytokine includes proteins E£rom
natural sources or from recombinant cell culture and bilologlcally active
equivalents of the native seguence cytokines.

A *package insert” is used to refer to instructions customarily
included in commercial ' packages of therapeutic produc;i':a, that contain
information about the indicaticns, ugage, dosage, administration,
contraindications, other therapeutic products to be combined with the
packaged product, and/or warnings concerning the use of such therapesutic
products, eto.

The terms *treating”, “treatment” and "“therapy” as used herein refer
to curative therapy, prophylactic therapy, and preventative thsrapy.

The term *mammal~ a8 used herein refers to any mammal classified as a
wammal, including humang, cows, horses, doge and cata. In a preferred
enbodiment of the invention, the mawmal is a human.-

II. Compositions and Methods of the Invention

A cytokine related to the TNF ligand family, tha cytokine identified
herein as "Apo-2 ligand" or “TRAIL* has been described. The predicted
matura amino acid sequence of native human Apo-2 ligand contains 281 amino
acids, and has a calculated molecular weigbt of approximately 32.5 kDa.
The absence of a signal sequence and the presenca of an internal
hydrophobiec xegion suggest.s- that Apo-2 ligand is a type II transmembrane
protaein. Soluble extracellular domain Apo-2 ligand polypeptides have also
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been described. Bee, e.g., W097/25428 published July 17, 1997. Apo-2L
substitutional varients have further been described. Alanine scanning
techniques have been utilized to i1dentify various substitutional wvariant
molecules having blological activity. Particular substitutional varlante
of the Apo-2 ligand includea those in which at least one amino acid is
substituted by another amino acids such as an alanine residue. These
substitutional varients aras identified, for example, as "D203A"; "D218A"
and "D269A." This nomenclature is .used to identify Apo-2 ligand variants
wherein the aspartic acld reesidues at positicms 203, 218, and/or 269 {using
the numbering shown in Figure 1) are substituted by alanine residues.
Optionally, the Apo-2L variants of the presant invention may comprise one
or more of the amino acid substitutions. Optionally, such Apo-2L variants
will be DR4 or DR5 receptor selective varilants.

The description below relates to methods of producing Apo-2 ligand,
including Apo-2 ligand variants, by culturing hoat cells transformed or
transfected with a vector containing Apo-2 ligeand encoding nucleic acid and
racovering the polypeptide from the cell cultura.

The DNA encoding npo-‘z ligand may be cobtained from any cDNA libraxy
prepared from tissue bellieved to possess tha Apo-2 ligand mRMA and to
express it at a detectable level. Accordingly, human Apo-2 ligand DNA can
be conveniently obtained from a cDNA library preparad from human tissues,
such as the bactericphage library of human placental cDMA as described in
W097/25428. The Apo-2 ligand-encoding gene may also. be obtained from a
genomic library or by oligonucleotide syntheais.

Libraries can be screened with probes (such aa antibodies to the Apo-
2 ligand or oligonucleotides of at least about 20-80 bases) designed to
identify the gene of interest or the protein encoded by it. Screening the
cDNA or genomic library with the selected probe may be conducted using
standard procedures, such as described in Sambrook et al., Molecular
Cloning: A Laboratory Manual (New York: Cold Spring Harbor Laboratory
Press, 1989). An alternative means to isolate the gene encoding Apo-2
ligand is to use PCR methodology [Bambrook et al., supra; Dieffenbach et
al., PCR Primer:A Laboratory Manual {(Cold Bpring Harbor Laboratory Prass,
1995)].

Amino acid sequence .fragments or variants of Apo-2 ligand can be
prepared by introducing' approﬁr:l.ate nucleotida changes into the Apo-2
ligand DMA, or by synthesis of the desired Apo-2 ligand polypeptide. Such
fragments or variants represent insertioms, substitutions, and/or deletions
of residues within or at one or both of the endas of the intzacellular
region, the transmembrane region, or the extracellular region, or of the
amino acid sequence shown for the full-length Apo-2 ligand in Figqure 1.
Any combinatlon of ingertion, substitution, and/or deletion can be made to
arrive at the final construct, prmridgd that the final construct possessas,
for instance, a desired bilological activity, such as apoptotic activity, as

defined herein. In a preferred ewmbodiment, the fragments or variants have
as
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at least about B80% amino acid sequence identity, more preferably, at least
about 50% sequence identity, and even more preferably, at least 95%, 96%,
97%, 98% or 99% sequence ldentity with the sequences ildentified herein for
tha intracellular, transmembrane, or extracellular domains of Apo-2 ligand,
or the full-length sequence for Apo-2 ligand. The amino acid changes also
may alter post-translational processes of ths HApo-2- ligand, such as
changing the number or position of glycosylation sitea or altering the
membrane anchoring characteristics.

Variations in the Apo-2 ligand sequence as described above can be
made using any of the techniques and gquidelines for conservative and non-
conservative mutations set forth in U.B. Pat. No. 5,364,934. These include
oligonuclectide-mediated (site-directed) mutagenesis, alanine scanning, and
PCR mutagenesis.

Bcanning amino acid analysis can be employed to identify one or more
amino acids along a contigquous segquence. Among the preferred scanning
amino acids are relatively small, neutral amino acids. Buch amino acids
include alanine, glycine, serine and cysteine. Alanina is typically a
praferred scanning amino acid among this group because it eliminates the
glde~chain beyond the beta-carbon and is lesa likely to alter the main-
chain conformation of the variant. [Cunningham et al., Bcience, 244:10681
{1989)]. Alenine is also typlcally preferred because it is the most common
amino acid. Furthsr, it is frequently found in both buried and exposed
positions [Creighton, The Proteins, (W.H. Freeman & Co., NY); Chothia, J.
Mol. Biol., 150D:1 (1976)].

Amino aclids may be grouped according to similaritles in the
properties of thelr side chains (in A. L. Lehninger, in Biochemistry,
second ad., pp. 73-75, Worth Publishers, New York (1975)):

{1) non-polar: Ala (A), Vval (V), Leu (L), Ile (I), Pro (P), Phe (F), Trp
(W), Met (M)

(2) uncharged polar: Gly (G), Ser (8), Thr (T), Cys (C}, Tyx (Y), Asn (N),
a@ln (Q)

(3) acldio: Asp (D), Glu (B)

(4) baslc: Lys (K), Arg (R), His(E)

Altermativaly, naturally occurring residues may be divided into
groups based on common gide-chain pi?bpertias:

{1) hydrophobic: Norleucioe, Met, Ala, Val, Leu, Ile;

{2) peutzal hydrophilic: Cys, Her, Thx, Asn, Gln;

(3) acidic: Asp, CGlu; |

(4) basic: His, Lys, Arg;

(5) residues that influence chain orientation: Gly, Pro;

(6) aromatic: Trp, Tyr, Phe.

-
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Table 1
Original Exexplary Preferred
Residue Bubgtitutions Subatitutions
Ala (A) Val; Leu; Ile Val
Arg (R) Lys; Gln; Asn Lys
Asn (N) Gln; His; Asp, Lys; Arg Gln
Asp (D) Qlu; Asn Glu
Cys (C) Ser; Ala - Ber
[Gln (Q} Asn; Glu Asn
olu (E) Asp; Gin ABD
Gly (B) Ala Ala
Hia (H) Asn; Giln; Lys; Arg Arg
Tie (I) Leu; Val; Mat; Ala; Leu
Pha; Norleucine _
Leu (L) Norleucine; Ile; vai; Ile
Met: Ala; FPhe
Lys (K) Arg; Gln; Asn Arg
Mat (M) Leu; Pbe; 1le Leu
Phe (¥) Trp; Leu; vVal; Ile; Ala; Tyr Tyx
Frao (P) Ala Ala
ser (8) Thr Thr
Thr [T) Val; Ber Ser
Tep (W) Tyr; Phe Tyx
Tyr (Y) Trp; Phe; Thr; 8er Phe
Val (V) Ila; Leu; Met; Phe; Leu
Ala; Norleucine

Varlistions in the Apo-2 ligand seqguence also included within the
scope of the invention relate to amino-terminal derivatives or modified
forms. Buch Apo-2 ligand sequences include any of the Apo-2 ligand
polypeptides described he:r:ein having & methionina or modified mwethionine
{such as formyl mel:h:l.onyl or- other blocked methionyl species) at the N-
terminus of the polypeptide saquence.

The micleic acid (e.g., CDMA ox genomic DMA) ancoding native or
variant Apo-2 ligand may be inserted into a replicable vector for Ffurther
cloning (amplification of the DNMA) or for expression. Various vectors are
publicly available, The vector components generally include, but are not
limited to, one or more of the following: a signal sequence, an origin of
replication, one or more ma.rker genes, an enhancer element, a promoter, and
a transcription termination sequence, each of which is described below.

Optional signal sequences, origins of replication, marker genes, enhancer
37
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elements and transcription terminator sequences that way be employed are
known in the art and dsscribed in Further deatail in WO097/25428.

Expression and cloning wvectors usually contain a promoter that is
racognized by the host organism and is operably linked to the Apo-2 ligand
nucleic acid sequence. Promotars arxe untranslated sequences located
upstream (5') to the start codon of a structural gene (generally within
about 100 to 1000 bp) that control the transcription and translation of a
particular nucleic acid sequence, such as the Apo-2 ligand nucleic acid
segquence, to which they are operably linked. Such promoters typically fall
into two classes, induclble and constitutive. Inducible promoters are
promoters that initiate increased levels of transcription from DNA under
thair control in response to some change in culture conditlons, a.g., the
presenca or absence of a nutrxient or a change in temperature. At this time
a large number of promoters recognized by a varlety of potential host cells
are well known. These promoters are operably linked to Apo-2 ligand
eucoding DMA by removing the promoter from the source DNA by restriction
anzyme digestion and inserting the isclated promoter sequence into the
vector. Both the native Apo-2 ligand promoter saguence and many
haterclogous 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 Ffurther detail in WO097/25428.

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

Beveral 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 thege three promoters resulted
in significant amounts of soluble, biologically active Apo-3L trimer being
recovered from the harvested cell paste. Tha AP promoter I1s preferred
among these three inducible promoter systems tested because of tighter
promoter control and the highar: cell density and titers reached in
harvestaed cell pasate.

Construction of suitable vectors containing ona or more of the above-
listed components emwploys standard ligation techniques. Isolated plasmidas
or DMA fragments are cleavad, tailored, and re-ligetaed in the form desired
to geanerate the plasmids required.

For analysis to confirm correct saquences in plasmids constructed,
the ligation mixtures can be used to transform E. colli X12 strain 254 (aTCC
31,446) and successful transformants selected by ampicillin or tetracycline
resistance where appropriate. Plagsmidsa from the transformants are
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prepared, analyzed by restriction endonuclease digestion, and/or segquenced
using standard techniques known in the art. [See, e.g., Messing et al.,
Nucleic Acids Res., 9:309 (1981); Maxam et al., Methods in Enzymology,
65:499 (1980)].

Expression vectors that provide for the translent expresslon in
mamnalian cells of DNA encoding Apo-2 ligand mny be amployed. In genexal,
transient expression involves the use of an expression vactor that is able
to replicate efficiemtly in a boat cell, such that the host cell
accumulates many coples of the expression vector and, in turn, synthesizea
high levels of a desired polypeptide encoded by the expression vector
[Bambrook et al., supral. Transiant expression systems, comprising a
sultable expression wvector andi a host cell, allow for ths convenlent
positiva identification of polypeptides encoded by cloned DHAs, as well as
for the rapid screening of such polypeptides for desired biological or
physiological properties. Thug, transient expression systema are
particularly useful in the invention for purposes of identifying analogs
and variants of Apo-2 ligand that are biologically active Apo-2 ligand.

Othar methods, vectors, and host cells suitable for adaptation to the
synthesis of Apo-2 ligand in zecombinant vertebrate cell culture are
described in Gething et al., Nature, 393:620-625 (1981); Manteli et al.,
Natuxre, 281:40-46 {1979); EP 117,060; and EP 117,058.

Sultahle host cells for cloning or expressing the DRA in the vectors
herein include prokaryote, yeast, or higher eukaryote cells. Suitable
prokaryotes for this purpose Iinclude but ara not limited to eubacteria,
such as Gram-negative or Gram-pogditive organisms, for example,
Entearcbacteriaceas such - as Escheﬁ.chin, e.g., E. coli, Enterobacter,
Brxwinia, Kilebsilellas, Proteus, Salmooella, e.g., Salmonella typhimurium,
Serratia, e.q., Serratia marcescans, and Shigella, as well as Bacilli auch
as B. subtilis and B. licheniformis (e.g., B. licheniformis 41P disclosed
in DD 266,710 published 12 April 1989), Pseudomonas such ms P. aeruginosa,
and Streptomyces. Preferably, the host cell phould secrete minimal amounts
of proteoclytic snzymes.

In addition to prokaryotes, eukaryotic microbas such as f£llamentous
fungi or yeast are suitable cloning or expression hosts for Apo-2 ligand.-
encoding vectors. Suiltable host cells for tha expression of glycosylated
Apo-2 ligand are derived from twulticellular orgacisms. Examples of all
auch host cells, including CHO cells, are described further in W097/25436.

Hogt caells are transfected and preferably transformed with the above-
described expression or cloning vectors for Apo-2 ligand production and
cultured in nmutrient media modified as appropriate for inducing promoters,
selecting transformants, or amplifying the gemes encoding the desired
sequences.

Transfection refers to the taking up of an expression vector by a
host cell whethexr or not any coding sequences are in fact expressed.
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Mumerous methods of transfection are known to the ordinarily skilled
artisan, for example, CaPQ0, and electroporation. Buccessful transfection is
generally recognized when any indication of the operation of this vector
occurs within the host cell.

Transformation means introducing DNA into an organism so that the DNA
is replicable, either as an extrachromosomal element or by chromosomal
intagrant. Depending on the host cell used, transformation is done uaing
standard techniques appropriate to such cells. The calcium treatment
employing calcium chloride, as described in Sambrook et al., supra, or
electroporation is generally used for prokaryotas or other cells that
contain substantial cell-wall barriers. Infection with Agrobacterium
tumefaclens is used for transformation of certain plant cells, as described
by Shaw et al., Gana, 23:315 (1983) and WO 89/05859 publighed 29 June 1989.
In addition, plants may ba transfected using wultrasound treatment as
described in WO 91/00358 published 10 January 1991.

For mammalian cells without such cell walls, the calcium phosphate

precipitation method of Graham and van der Eb, Virology, 52:456-457 (1978)
may be employed. General aspects of wammalian cell host system

transformations bhave been described in ©U.8. Pat. No. 4,399,216.
Transformations into yeast are typically carried out according to the
method of Van Solingen et al., J. Bact., 130:946 {(1977) and Hslao et al.,
Proc. Natl. Acad. Sci. (UBA), E:ins {(1979). However, other methods for
introducing DMRA into cells, such as by nuclear microinjection,
elactroporation, bacterial protoplast fusion with intact cells, or
polycations, e.g., polybrene, polyornithine, may also be used. For various
techniques for transforming mammalian cells, see Xeown et al., Methods in
Enzgymology, 185:527-537 (1990) and Manscur et al., Nature, 336:348-352
(1988} .

Prokaryotic cells used to p:r:odnce Apo-2 ligand may be cultured in
suitable culture media as descr:l.bad genernlly in Bambrook et al., supra.
Particular forms of culture medla that may be employed for cultur:l.ng E,
coll are described further in the Examples below. Mamnalian host cells
used to produce Apo-2 ligand may be cultured in a variety of culture media.

Examples of commercially availlable culture media include Ham's F10
{8igma), Minimal Essential Madium (*MEM", Bigmm), RPMI-1640 (Sigma), and
Dulbecco's Modified Eagle's Medium ("DMEM®", Bigma). Any such media may be
supplamented as necessary with hormones and/or other growth factors ({such
a8 insulin, tranaferrin, or epidermal growth factor)}, salts (such as sodium
chloride, calcium, wmagnesiym, and phosphate), buffers. (such as HEPES),
nucleosides (such as adencsine and thymidine), antibiotics (such as
Gentamycin™ drug), trace elements (defined as inorganic compounds usually
present at final concantratiors in the micromolar ranges), and glucose or an
aequivalent energy sourca. Any other necessary supplements may also be
included at appropriate concentrations that would be known to those skilled
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in the art. 'The culture cundil:iona,.. such as temperature, pH, and the like,
are those previocusly used with the host cell selected for expression, end
wlill be apparent to the ordinarily skilled artisan.

In general, principles, protocols, eand practical techniques for
maximizing the productivity of mammalian cell culturea can be found in
Mammalian Cell Biotechnology: A Practical Approach, M. Butler, ed. (IRL
Pregs, 1991).

In accordance with one aspect of the present invention, one or more
divalent metal ions will typically be added to or included in the culture
media for culturing or fermenting the host cells. The divalent metal ions
are prefaerably present in or added to the culture media at a concentration
level pgufficient to enhance storage stablility, enhance solubllity, or
assist in forming stable Apo-3L trimers coordinated by one or more =inc
ions. The amount of divalent metal ions which may be added will be
dependent, in part, on the host cell density in tha culture or potential
host ceall sensitivity to such divalent metal ions. At higher host cell
dansities in the culture, it may be beneficial to increasa the
concentration of divalent metal -ions. If the divalent metal ions are added
during or after product expraa.siun by tha host cells, it may be desirable
to adjust or increage the divalant metal ion concentration as product
expraspion by the host cells incresses. It is generally believed that
trace levels of divalent metal ilons which may be present in typical
commonly avallable c¢ell culture media may not be sufficlent for stable
trimer formation. Thus, addition of further quantities of divalent metal
ions, as described hereln, is preferred.

The divalent metal ions are preferably added to the culture media at
a concentration which doss not adversely or negativaly affect host cell
growth, if the divalent pet';l lons are being added during the growth phase
of the host cells in the culture. In shake f£lask cultures, it was cbserved
that 2Zns80, added at concentrations of greater than 1 wM tan result in lower
hogt cell density. Those skilled in the art appreciate that bacterial
cells can sequester metal lons effectively by forming metal ion complexes
with cellular matrices. <Thus, in the cell cultures, it is preferabla to
add the selected divalent metal ions to the culture media after the growth
phase {after the desired host cell denspity is achieved) or just prior to
Product expression by the host cells. To ansure that sufficient amounts of
divalent metal ions are presant, additional divalent metal ions may be
added or fed to the cell culture medis during the product expresaion phase.

The divalent metal ion concentration in the culture media should not
axceed the concentration which may be detrimental or toxic to the host
cells. In the mathods of the invention employing the host cell, E. cold,
it is preferrad that the concentration of the divalent metal iom
concentration in tha culture media does not exceed about 1lmM (preferably, <
1mM). Even more preferably, the divalent maetal ion concentration in the

culture media 1is about 50 ' micromolar to about 250 micromolar. Most
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preferably, the divalent meita.:l: ion used in such methods is =zinc sulfate.
It ip desirable to add the divalent metal ilons to the cell culture in an
ampunt wherein the matal ions and Apo-2 ligand trimer can be present at a
one to one molar ratio.

The divalent metal ilons can be added to the cell culture in any
acceptable form, For instance, a solution of the metal ion can be made
using water, and the divalent metal ion solution can then be added or fed
to the culture media.

Expression of the Apc-iL -may be measured in a sample directly, for
example, by conventional Southern blotting, Northern blotting to quantitate
the transcription of mRNA [Thomas, Proc. Natl. Acad. Bci. UBA, 77:5201-5205
{1980)], dot blotting (DNA analysis), or in situ hybridization, using an
appropriately labsled probe, based on the. sequences provided herein,
Various 1labels may be employed, most commonly radiolsotopeas, and
particularly P, However, other techniques may also be employed, such as
using biotin-modified nucleotides for introduction into a polynucleotida.
The blotin then serves ms the asite for binding to avidin or antibodies,
which may be lebeled with a wide variety of labels, such as
radionucleotides, fluorescers or eneymes. Alternatively, antibodies may be
employed that can recognize specific duplexas, including DMA duplexes, RNA
duplexens, and DNA-RNA hybrid duplexes or DMA-protelin JQuplexes. The
antibodles in turn mway be labeled and the asaay may be carried out whare
the duplex is bound to-a surface, so that upon the formation of duplex on
the gurface, the presence of antibody bound to the duplex can be detected.
Gene expression, alternatively, may be messured by immunological methods,
such as immunohistochemical staining of cells or tissue sections and assay
of cell culture or body fluida, to' quantitate directly the expression of
gene product. With imminchiatochemical staining techniguea, a cell sample
is prepared, typically by dehydration and fixation, followed by xeaction
with labeled antibodles specific for the gene product coupled, whare the
labals are usually visually detectable, such as enzymatic labels,
flucrescent labels, luminescent labals, and the like.

Antibodies ugeful for immunohistochemical staining and/or assay of
sample fluids may be either monoclonal or polyclonal, and may be prepared
in any mammal. Conveniently, the antibodies may be prepared against a
native Apo-2 ligand polypeptide or againat a synthetic peptide based on the
DHA sequances provided harein or against exogenous saquence fused to Apo-2
ligand DNA and encoding a spacific antibody epitope.

Apo-2 ligand preferably is recovered from the culture medium as a
secreted polypeptide, although it also may be recoverad from host cell
lysates when directly produced without a secretory signal. If the Apo-2
ligand is membrane-bound, 1t can be released from the membrane using a
sultable detergent sclution {e.g. Triton-X 100} or its extracellular region
may be released by enzymntl:l.:: cleavn-g.e_.
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When Apo-2 ligand is produced'in a recombinant cell other than one of
human origin, the Apo-2 ligand is free of proteins or polypeptides of human
origin. However, it 18 usually necessary to recover or purlfy Apo-2 ligand
from recombinant cell proteins or polypeptides to cbtain preparations that
are substantially homogenecus as to Apo-2 ligand. As a first astep, tha
culture medium or lysate may be centrifuged to remove particulate cell
debris. Apo-2 ligand thereafter 1s purified £from contaminant soluble
proteins and polypeptides, with the following procedures being exemplary of
suitable purification proc‘aduras: by fracticnation on an ion-exchange
column; ethanol precipitation; réverse phase HPLC; chromatography on silica
or on a catiocn-exchange resin such as DEAE or CM; chromatofocusing; SDS8-
PAGE; ammonium sulfate praecipitation; gel filtration using, for exampla,
Ssphadex ' G-75; diafiltration and protein A Sepharose columms to remove
contaminants such as IgG.

In a preferred embodiment, the Apo-2 ligand can be isolated by
affinity chromatography. Apo-2 ligand fragments or variants in which
resldues have been deleted, inserted, or substituted are recovered in the
game fashion as native Apo-2 ligand, taking account of any substantial
changes in properties occasioned by the variastion. For example,
preparation of an Apo-2 ligand fusion with another protein or polypeptide,
e.g., & -bacterial or <viral antigen, Ffacllitates purification; an
immnoaffinity colum containing antibody to the antigen can be used to
adsorb the fusion polypeptide.

A protease inhibitor such as phenyl methyl sulfonyl fluoride (PMSF)
also may ba useful to inhibit proteoclytic degradation during purification,
and antibloticse may be included to prevent the growth. of adventitious
contaminanta. One pskilled in the art will appreciate that purification
methods suitable for native Apo-2 ligand may require modification to
account for changes in the character of Apo-2 ligand or its variants upon
expraesaion in recombinant cell culture.

During any such purification steps, it may ba desirable to expose the
recoverad Apo~2L to a divalent metal ilon-containing solution or to
purifiication material (such as a chromatography medium or support)
containing one or more divalent metal ions. In a preferred embodiment, the
divalent metal ions and/or reducing agent is used during recovery or
purification of the Apo-2L. Opticnally, both divalent matsl ions and
reducing agent, such as DTT or BEME, 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 providas for stability of Apo-2L tximer
or preserve Apo-aL 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

immunogenic. ‘The c:hemical"'group is optionally selected to produce an Apo-
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2L conjugate that can be stored and used under conditions puitable for
storage. A varlety of e:iemplnry chemical groups that can be conjugated to
polypeptides are known in the art and include for example carbohydrates,
such aas thogse carbohydrates that occur naturally on glycoproteins,
polyglutamate, and non-proteinacecus polymers, such as polyols (aee, e.g.,
U.8. Patent No. 6,245,901).

A polyol, for example, can be conjugated to polypeptides such as an
Apo-2L at one or more amino acid residues, including lysine residuea, as la
disclosed in WO 93/00109, supra. “The polyal employed can be any water-
soluble poly(alkylene oxids} polymsr and can have a linear or branched
chain. Buitable polyols include those substituted at one or more hydroxyl
pepitions with a chemical group, such aa an alkyl group having between one
and four carbong. Typically, the polyol is a polylalkylene glycol), such
as poly(ethylena glycol) (PEG), and thua, for ease of description, the
remainder of the discussion relates to an exemplary embodiment wherein the
polyol employed is PEG and the proceas of conjugating the polyol to =
polypeptide is termed *pegylation.” Howevar, those skilled in the art
recognize that other polyols, such as, for example, poly(propylene glycol)
and polyethylane-polypropyléﬁé glycol copolymers, can be employed using the
techniques for conjugation described harein for PEG.

The average molecular weight of the PEG employed in the pegylation of
the Apo-2L: can vary, and typicelly may range from about 500 to about 30,000
daltona (D). Preferably, the average molecular weight of the PEG is from
about 1,000 to about 25,000 D, and moxre prefarably f£from about 1,000 to
about 5,000 D. In one embodimant, pegylation is carried out with PEG
having an average molecular weight of about 1,000 D. Optionally, the PEG
homopolymer is unsubstituted, but it may slso be substituted at ome end
wlth an alkyl group. Preferably, the alkyl group is a Cl1-C4 alkyl group,
and most preferably a methyl group. PEG preparations are comercially
available, and typically, those PEG preparations sultable for use in the
present invention are nonhomogensous preparations sold according to average
molaecular weight. For example, commercially available PEG(5000)
preparations typlcally contain molecules thet vary slightly in molecular
weight, usually i+ S00 D.

Tha Apo-2 ligand of the invention may be in variouas forms, such as in
wonomer form or trimer form {(comprising three monowers). Optionally, an
Apo-2L triwmer will be pagyla.'ted in & mammer such that a PEG wmolecule 18
linked or conjugated to one, two or each of the thrse monomera that maks up
tha trimeriec Apo-iL. In such an embodiment, it is preferred that the PEG
employed have an averagas molecular weight of about 1,000 to about 5,000 D.
It is also contemplated that the Apo-2L trimers may be “partially”
pegylated, i1.e., wherein only ona or two of the three monomers that make up
the trimer.are linked or conjugated to PEG.
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A variety of methods for pegylating proteins are known in the art.
Specific methods of producing proteins conjugated to PEG include the
methods described in U.S. Pat. No. 4,179,337, U.B. Pat. No. 4,935,465 and
U.8. Patent No. 5,849,535. Typically the protein is covalently bonded via
one or more of the aminc acid residues of the protein to a terminal
reactive group on the polymer, depending mainly on the reaction conditilons,
the molecular weight of the polymer, etc. The polymer with the reactive
group(s) is designated herein as activated polymer. The reactive group
selectively reacts with free amino or other reactive groups on the protein.
The PEG polymer.can be coupled to the amino or other reactive group on the
protein in either a random or a site speclfic mannar. It will be
underatood, however, that the type and amount of the reactive group chosen,
ag well ss the type of polymer employed, to obtain optimum results, will
depend on the particular protein or protein variant employed to avoid
having the reactive group react with too many particularly active groups on
the protein. As this may not be possible to avold completely, it is
recommended that generally from about 0.1 to 1000 moles, preferably 2 to
200 moles, of activated polymar per-mole of protein, depending on protein
concentration, is employed. The :I!:l.:-:l.a.l amount of activated polymer psr mols
of protein 1s a balance to maintain optimum activity, while at the same
tiwe optimizing, if possibla, the circulatory half-life of the protein.

It is further contemplated that the Apo2lL described herein may be

also be linked or fused to leucine zipper sequences using techniques known
in the art.

kbbb bbbk W .

Methods for generating death receptor antibodies and CD20 antibodiaes

are also described herein. The antigen to be used for production of, or
screening for, antibody ma¥ be, e.g., a soluble form of the antigen or a
portion thereof, containing the desired epltope. Alternatively, or
additionally, cells expressing the antigen at theilr cell surface can be
ugded to generate, or screen for, antibody. Other forms of the antigen

useful for generating antibody will be apparent to those skilled in the
art.

(1} Polyclonal antibodies

Polyclonml antibodies are préfara.bly raised in animals by mltiple
subcutaneous (sc) or intra.peritm':anl {ip) injectione of the relsvant
antigen and an adjuvant. It may be useful to conjugate the relsvant
antigen to a protein that is immnogenic in the apecies to ba immnized,
a.9., keyhole limpet hemocyanin, serum albumin, bovine thyroglobulin, or
soybean trypsin inbibitor using a bifunctional or derivatizing agent, for
exampla, wmwalelmidobenzoyl sulfosuccinimide ester (conjugation through
cy.steina resldues), N-hydroxysuccinimide (through 1lysine residues),
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glutaraldehyde, succinic anhydride, BOCl,, or R'N=C=NR, where R and R' are
different alkyl groups. )

Animals are immunized agalnst tha antigen, immnogenlc conjugates, or
derivatives by combining, e.g., 100 ug or 5 pg of the protein or conjugate
{(for rabbite or mice, respectively) with 3 volumes of Freund's complete
adjuvant and injecting the solution intradermally at multiple sites. One
month later the animals are boosted with 1/5 to 1/10 the original amount of
peptide or oconjugate in Freund's complete adjuvent by subcutanecus
injlect:ion at multiple sites. Seven to 14 days later the animals ara bled
and the serum is assayed for antibody titer. Animals are boosted until the
titer plateaus. Preferably, the animal is boosted with the conjugate of
the same antigen, but conjugated to a different protein and/or through a
different cross-linking zeagent. Conjugates also can be made in
recombinant cell culture as protein fusions. Also, aggregating agents such
as alum are suitably used to enhance the immune response.

{ii) Monoclonal antibodies

Monoclonal antibodies are obtained from a population of substantially
homogeneous antibodies, i1.s., the individual antibodies comprising the
population are identical except for possible naturally occurring mutatlons
that may be present in minor amounts. Thus, the modifier Ymonoclonal®
indicates the character of the antibody as not being a mixture of discrete
antibodies.

For example, the monoclonal eantibodies may be made wusing the
hybridoma method first described by Kohler et al., Nature, 256:495 (1975),
or may be made by rascombinant DMA methods (U.B. Patent No. 4,816,567).

In the hybridoma method, a mouse or other appropriate host animal,
such as a hesmster, is immmnized as hereinebove described to elicit
lymphocytes that produce or are ca'ﬁable of producing antibodies that will
specifically bind to the protein used for immunization. Alternatively,
lymphocytes may be immunized in vitro. Lymphocytes then are fused with
myeloma cells using a suitable fusing agent, such as polyethylene glycol,
to form a hybridoma cell (Goding, Monoclonal Antibodies: Principles gsnd
Practice, pp.59-103 (Academic Press, 1986)).

The hybridoma cells thus prepared are seeded and grown in a suitable
culture medium that preferably contmins one or more substances that inhibit
the growth or survival of the unfused, parental wmyesloma cells. For
example, if the parental m];elomn cells lack the enzryme hypoxanthine guanine
phosphoribesyl transferase (HGPRT or HPRT), tha culture medium for the
hybridomas typically will include hypoxanthine, aminopterin, and thymidine
(EAT medium), which substances prevent the growth of HGPRT-deficient cells.

Preferred myeloma cells are those that fuse afficlently, support
stable high-level production of antibody by the melected antibody-producing
calls, and are seangitive to a medium such as HAT medium. Among these,
preferred myeloma cell lines are murine myeloma lines, such as those
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derived from MOPC-21 and MPC-11 mouse tumors available from the Balk
Institute Cell Distribution Center, Ban Diego, California USA, and 8P-2 or
X63-Agf-653 cells available from the American Type Culture Collection,
Manasgad, Virginia USA. Human myeloma and mouse-human heteromyeloma cell
linaes also have been described for the production of human monoclonal
antibodies (Kozbor, J. Jmmunol., 133:3001 (1984); Brodeur et al.,
Manocional Antibody Production Techniques and Applications, pp. 51-63
{Marcel Dekker, Inc., New York, 1987)}).

Culture medium in which hybridoma c¢ells are growing is assayed for
production of wonoclonal v antibodies directed against the antigen.
Praferably, the binding spacificity of monoclonal antibodiea produced by
hybridoma cells is determined by imminoprecipitation or by an in wvitro
binding assay, such as radiolmmnoassay {RIA) or enzyma-linked
immnoabsorbent assay (ELISA).

The binding affinity of the monoclonal antibody can, for example, be
datermined by the Scatchard analysis of Munson et al., Anal. Biochenm.,
107:220 (1980). .

Aftar hybridoma cells asre identified that produce antibodies of the
desired specificity, affinity, and/or activity, the clones may be subcloned
by limiting dilutiocn procedures and grown by standard methods (Goding,
Monoclanal Antibodies: Principles and Practice, pp.59-103 (Academic Press,
1986)). Buitable culture media for this purpose include, for example, D-
or RPMI-1640 medium. In addition, the hybridoma cells may be grown in
vivo as ascites tumors in an animal.

The wmonoclonal antibodies gecreted by the subclones are puitably
separated from the cultura medium, agcites £luid, or serum by conveantional
immunoglobulin purification procedurea such as, for example, protein A-
Bepharosae, hydrm:ylapatiil.'.e cﬁromatography, gel electrophoresis, <¢ilalysis,
or affinity chromatography. -

DNA encoding the wmonoclonal antibodies 18 readily isolated and
sequenced using conventional procedures {e.g., by using oligonucleotidas
Probes that are capable of binding specifically to genes encoding the heavy
and light chains of murine antibodies). The hybridoma cells serve as a
preferred source of such DRA. Once isolated, tha DNA may bea placed into
expraeggion wvectors, which are than tranafected into host cells such as E.
coll cells, simian COB cells, Chinese Hamster Ovary (CHO) cells, or myeloma
cells that do not otherwise produce immmoglobulin protein, to cbtain the
synthesls of monoclonal antibodies in the recombinant host cells. Review
articles on recombinant expression in bacteria of DNA encoding the antibody
include Skerra et al., Curr. Opinion in Imminol., 5:256-262 (1993) anad
PlOckthun, Immunol. Revs., 130:151-188 (1992).

In a further ewbodiment, antibodies or antibody fragments can be
isolated from antibody phege 1l1ibraries generated using the technigues
described in McCafferty ai; al., Nature, 348:552-554 (1990). Clackson et
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al., Nature, 352:624-628 (1991} and Marks et al., J. Mol. Biol., 222:5B1~-
597 (1991) describe the isclation of murine and human antibodies,
regpectively, using phage libraries. Subsequent publications describe the
production of high affinity (nM range) human antibodies by chain shuffling
{Marks et al., Bio/Technology, 10:779-783 (1992}), &s well as combinatorial
infection and in vivo recombination as a strategy for comatructing very
large phage libraries (Waterhouse et al., Nuc. Acids. Res., 21:2265-2266
{(1993) . Thus, these techniques are viable alternatives to traditional
monoclonal antibody hybridoma techniques for i1solation of monoclonal
antibodies.

The DNA alago may ba modified, for example, by substituting the coding
sequence for human heavy- and light-chain constant domains in place of the
homologous murine sequences (U.8. Patent No. 4,816,567; Morrison, et al.,
Proc. Natl Acad. Sci. USA, B8l1l:6851 (1984)), or by covalently joining to the
imminocglobulin coding segquence all or part of the coding sequence for a
non-immnoglobulin polypeptide.

Typically such non-immnoglobulin polypeptides are substituted for
the constant domains of an antibody, or they are substituted for the
variable domains of one anlizigan—comh:l.ning site of an antibody to create a
chimeric bivalent antibody comprising one antigen-combining site having
spacificity for an antigen and another antigen-combining aite having
spacificity for a different antigen.

(iii) Humanized antibodies

Methods for humanigzing non-human antibodies have been described in
the art. Preferably, a humanized antibody has ome or more amino acid
residues introduced into it £rom a source which is non-human. These non-
buman amino acid residues are often referred to as "import® residues, which
are typlcally taken from an "impork® varieble dowmain. Humanization can be
esgentlally performed following the method of Winter and co-workers {(Jones
et al., Nature, 321:522-525 (1986); Riechmann et al., Naturs, 332:323-327
{1988) ; Vexhoeyen et &al., Science, 239:1534-1536 (1988)), by substituting
hypervariable region_ sequences for the corresponding sequances of a human
antibody. Accordingly, such' "humanized” antibodies are chimeric antibodies
(U.8. Patent No. 4,616,567) whersin substantially less than an intact human
variable domain has been substituted by the corresponding sequence from a
non-human gpecies. In practice, humanized antilbodies are typically human
antibodies in which some hypervariable region residues and possibly some FR
resldues are substituted by residues from analegous sites in rodent
antibodies.

The choica 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 kmown human variable-domain sequences. The human sequence which
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is clesest to that of the rodent is then accepted as the human framework
region (FR) for the humanized antiboedy (Sims et al., J. Immupol., 151:32256
(1993); Chothia et al., J. Mol. Blol., 196:501 (1987)). Another method
uses a particular framework region derived from the consensus sequence of
all bhuman antibodieas of a particular subgroup of light or heavy chains.
The same framework may be used for several different humanized antibodies
(Carter ot al., Proc. Natl. Acad. Sci. USA, 89:4285 (1992); Presta et al.,
J. Immunal., 151:2623 (1993)).

It 1s further important that antibodims be humanized with retention
of high affinity for the antigen and other favorable bioclogical properties.
To achleve this goal, according to a preferred method, humanirxed antibodias
are prepared by a process of analysis of the parental sequences and various
conceptual humanized products using three-dimensional models of the
parental and humanized seguences. Three-dimensional immunoglobulin models
are commonly available and are familiar to those skilled in the art.
Computer programs are avallable which i1llustrate and display probable
threa-dimensional conformational structures of galected candidate
immnoglobulin sequences. & Inspection of these displays permits analysis of
the likely role of the rasi&ﬁaa .in the functioning of the candidate
immunoglobulin sequance, J.e., the analysis of residues that influence the
ability of the candidate lmmunoglobulin to bind its antigen. In this way.
FR rasidues can be selected and combined from the recipient and import
sequences &0 that the desired antibhody characteristic, such as increaged
affinity for the target antigen(s), 1is achievad. In general, tha
hypervariable region residues are directly and most substantially involved
in influencing "antigen binding.

{iv) Human antibodies

As an alternative to lmimanigation, human antibodies can be generated.
For axample, it is now possible to produce transgenic animals (e.g., mice)
that are cepable, upon immnization, of producing a full repertoire of
human antibodies in the sbsence of endogenous immunoglobulin productiocn.
For example, it has been described that the homozygous deletion of tha
antibody heavy-chain joining regiom (Jx) gene in chimeric and gexrm-line
mutant mice results in complete inhibhition of endogenocus antibedy
production. Transfer of the human germ-line immunoglobulin gene array in
such germ-line mtant mice will’ result in tha production of human
antibodies upon antigen challenge. Bee, e.g., Jakobovits et al., Proc.
Natl. Acad. 8cl. UBA, 50:2551 (1993); Jakobovits et al., Nature, 363:255-
258 (1993); Bruggermann et al., Year in Immno., 7:33 (1993); and US Patent
Nos. 5,591,669, 5,589,369 and 5,545,0807.

Alternatively, phags display technology (McCafferty et al., Nature
348:552-553 (1990)) can be used to produce human antibodies and antibody
fragments in wvitro, £from immunoglcbulin varimble (V) domain gene
repertoires from unimmnized donors. According to this technique, antibody

"
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V domain genes are cloned in-frame into eilther a major or minor coat
protein gene of a filamentous bacteriophage, such as M13 or £d, and
displayed as functional antibody fragments on the surface of the phage
particla. Because tha filamentous particle contains a single-stranded DNA
copy of the phage genoma, selections based on the functional properties of
the antibody also result in selection of the gena encoding the antibody
exhiblting those propertlies. Thus, the phage mimlics some of the properties
of the B cell. Phags display can be performed in a variety of formats; for

_their review see, o.g., Johnson, EKevin B. and Chiswell, David J., Current

Opinion in Btructural Blology 3:564-571 (1993). Several sources of V-gene
segments can be used for phage display. Clackson et al., Nature, 352:624-
628 (1991) ilsclated a diverse array of anti-oxazolone antibodies from a
small random combinatorial library of V genes derived from the spleens of
immmniced mice. A repertoire of V genas from unimmunized human donors can
be constructed and antibodies to a diverse array of antigens {including
self-antigena) can be isolated essentially following the tachniques
described by Marks et al., J. Mol. Blol. 222:581-597 (1991), or Griffith et
al., EMBO J. 12:725-734 (1993). Bee, also, US Patent Nos. 5,565,332 and
5,573,905, .

Human antibodies may ;1-50 be generated by in vitrxo activated B cells
(see US Patents 5,567,610 and 5,3229,275).

(v} Antibody fragmants

various techniques have been developed for the production of antibody
fragments. Traditlonally, these fragments were derived via proteclytic
digestion of intact antibodies (see, e.g., Morimoto et al., Journal of
Blochemical and Biophysical Methods 24:107-117 (1992) and Brennan et al.,
Bclence, 229:81 (1985)). However,, these fragments can now be produced
directly by recowbinant host célls. For example, the antibody fragments
can be ipolated from the antibody phage libraries discussed above.
Alternatively, Fab'-SH fragments can be directly recovered from E. coli and
chemically coupled to form F(ab'), fragments (Carxter et al., Bio/Technology
10:163-167 (1992)). According to another approach, F{ab'), fragments can be
igolated directly from recombinant host cell culture. Other tachniques for
the production of antibody fragments will be apparent to the skilled
practitioner. In other embodiments, ths antibody of choice is a single
chain Fv fragment (scFv). Bee WO 93/16185; US Patent No. 5,571,894; and UB
Patent No. b5,587,458. .| The antibody fragment may alac be a “linear
antibody®, a.g., as described in US Patent 5,641,870 for example. Buch
linsar entibody fragments may be monospecific ox bispecific.

(vi) Bispecific antibodies

Bispecific antibodies are antibodies that have binding specificities
for at least two diffexent epitopes. Exemplary bispecific antibodies way
bind to two different epitopes of the CD20, DR4 or DRS receptors.
Blspecific antibodies may also be used to localize cytotoxic agents to a B

call. These antibodies posseas a B cell marker-binding arm and an arm which
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binds the cytotoxic agent Se.g. Jgaporin, anti-interferon-a«, vinca alkaloid,
ricin A chain, methol:re::al:a or' radiocactive isotope hapten). Bispecific
antibodies can be prepared as full length antibodles or antibody fragments
(e.g. F{ab'); bispecific antibodies).

(Tdathods for wmaking bispecific antibodles are known in the arxt.
Traditional production of full length bispecific antibodies is based on the
coexpression of two lmmnoglobulin heavy cbain-light chain pairs, where the
two chains have different specificities (Millatein et al., Nature, 305:537-
539 (1983)). ©Bacause of the random assortment of immmoglobulin heavy and
light chains, these hybridomas (quadromas) produce a potential mixture of
10 different antibody ‘molecules, of which only one has the coxrect
bispecific structure. Purification of the correct molecule, which im
usually done by affinity chromatography steps, 1s rather cumbersocme, and
the product yields are low. Similar procedures are disclosed in WO
93/08829, and in Traunecker et al., EMBO J., 10:3655-3659 (1991).

According to a different approach, antibody variable domains with the
desired binding specificities (antibody-antigen combining sites) are fused
to immanoglobulin constant domain sequencea The fusion preferably ls with

an immunoglobulin heavy chain r.:onsta.nt domain, comprising at least part of -

the hinge, CH2, and CH3 regions It is preferred to have the first heavy-
chain constant region (CH1l) containing the site necessary for light chain
binding, present in at leaat one of the fusions. DNAs encoding the
immnoglobulin heavy chain fusions and, 1f desired, the immunoglobulin
light chain, are inserted intc separate expression vectors, and are co-
transfected into a sultable host organism. This provides for great
flaxibility in adjusting the wmutual proportions of the three polypeptida
fragments in embodiments when unequal ratiocs of the three polypeptida
chains used in the cunstructim prxovide the optimum yields. It 1is,
however, posgible to :I.nse:l.'t the coding sequences for two or all three
polypeptide chains in ons expression vector when the expression of at least
two polypeptide chains in equal ratios results in high ylelds or when tha
ratios are of no particular significance.

In a2 preferred embodiment of thim approach, the bispecific antibodias
are composed of a hybrid immmoglobulin heavy chain with a first binding
specificity in one arm, and a hybrid immunoglobulin heavy chain-light chain
palr {(providing a second binding specificity) in the other arm. It was
found that this asymmetric structhre Facilitates the separation of the
desired  Dbispacific compound fxom  unwanted iwmunoglobulin chain
combinations, as the presence of an immunoglobulin light chain in only one
balf of the bigpecifiic molecule provides for a faclle way of separation.
This approach 18 disclosad in WO 94/04690. For further detaile of
generating bispecific antibodies see, for example, Suresh et al., Methods
in Enzymology, 121:310 (1986). According to another approach described
in US Patent Ko. 5,731,168, the interface between a pair of antibody

molecules can be engineered to wmaximize the percentage of heterodimars
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which are recovered from recombinant cell culture. The preferred interface
comprises at least a part of the Cp3 domain ©f an antibody conatant domain.
In this method, one or more small amino acid side chains from the interface
of tha first antibody moleculs are replaced with larger side chains (e.g.
tyrosine or tryptophan). Compensatory ®"cavities" of identical or similar
gize to the large side chain{s) are created on tha interface of the second
antibody molecule by replacing large amino acid side chains with smaller
ones (e.g. alanine or threcnine). This provides a machanism for lncreasing
tha yleld of the heterodimer over other unwanted end-products such as
homodimers. '

Bispeclfic antibodies include crose-linked ox *heteroconjugate”
antibodies. For example, one of the antibodies in the haeteroconjugate can
be coupled to avidin, the other to bilotin. Such antibodies have, for
example, been proposed to target immne system cells to unwanted cella (U3
Patent No. 4,676,980}, and for treatment of HIV infecticon (WO 91/00360, WO
92/200373, and EP 03089). Heteroconjugate antibodies may ba mada using any
convenient cross-linking methods, BSuitable crosa-linking agents are well
known in tha art, and are disclosed in UB Patent No. 4,676,980, along with
a nunber of cross-linking tachniques.

Techniques for generating bispecific antibodies from antibody
fragments have also been described in the 1literature. For example,
bispecific antibodies can be prepared using chemical linkage. Brennan et
al., Sclence, 229: 81 (1985); Shalaby et al., J. Exp. Med., 175: 217-225
{1992) . ]

Varioua techniques for making and isolating bispecific antibody
fragments directly from recombinant cell culture have also been described.
For example, blaspacific antibodies have been produced using leucine
zippers. Kostelny et al., J. Immmol., 148(5):1547-1553 {1992) . The
leucine zipper peptides from the l?c:m and Jun proteins were linked to the
Fab' portions of two different antibodies by gens fusion. The antibody
homodimers were reduced at the hinge reglon to form monomers and them xe-
oxidized te form the antibody heterodimers. This method can alsg be
utilized for the production of antibody homodimers. The ®*disbody!
technology described by Hollinger et al., Proc. Natl. Acad. Bel. USA,
90:6444-6448 (1993} has provided an alternative mechanism for making
bispecific antibody fragments. Tha fragments comprise a heavy-chain
variable domain {Vu) connected to a light-chain variable domain (V;) by a
linker which is too short itc':' allow palring batween the two domains on the
same chain. Aocordingly, the Vy and V;, domains of one fragment are forced
to pair with the complementary V, and V; domains of another fragment,
thereby forming two antigen-binding sitaes. Another strategy for making
bispecific antibody fragments by the use of singla-chain Fv (aFv) dimers
has also been reported. Bee Gruber et al., J. Immunol., 152:5368 (1994).

Antibodies with more than two valencles are contemplated. For

example, trispecific antibodies can be prepared. Tutt et al. J. Immunol.
. 1} 52
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147: 60 (1991). Antibodies with three or more antigen binding sites are
dageribed in W001/77342 (Miller and Presta), expressly ilncorporated herein
by reference.

The antibody used in the mathods or included in the articles of
manufacture herein is optionally conjugated to a cytotoxic agent.

Chemotherapeutic agents useful in the generation of such antibody-
cytotoxlc agent conjugates have besn described above.

Conjugates of an antibody and one or more small molecule toxins, such
as a calicheamicin, a maytansine (US Patent No. 5,208,020), a trichothene,
and CCl065 are also contemplated herein. In one embodiment of the
invention, the antibody is conjugated to one or more maytansine molecules
{(a.g. about 1 to about 10 maytansine moleculas per antibody molecule).
Maytansine may, for example, be converted to May-88-Me which may be reduced
to May-BH3 and reacted with modified antibody (Chari et al. Cancer Raaearch
53: 127-131 (1992)) to generate a mnytanainoid-aﬁtibody conjugate.

Alternatively, the antibody im conjugated to one or more
cali_ch.enmicin molecules. The calicheamicin famlily of antibiotics is
capable of producing double-stranded DNA breaks at sub-picomolax
concentrations. Btructural analogues of calicheamicin which may be used
include, but are not limited to, yi*, o', @, N-acetyl-y,’, PEAG and 6%
(Binman et al. Cancer Ressarch 53: 3336-3342 (1993) and Lode et al, Cancer
Research 58: 2925-2928 (1958)).

Enzymatically active toxins and Eragments thereof which can be used
include diphtheria A cbain, nonbinding active f£ragments of dipbtheria
toxin, exotoxin A chain (from Pseudomonas aeruginosa), ricin A chain, abrin
A chain, wuodeccin A chain, alpha-sarcin, Aleurites fordii proteins,
dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and PAP-E),
momoxdica charantia inhibitor, curcin, crotin, sapaonaria officinalis
inhibitor, gelonin, mitogellin, restrictocin, phenomycin, enomycin and the
trlicothecenes. Bea, for example, WO 93/21232 published October 28, 1993.

The present invention further contemplates antibody conjugated with a
compound with nucleolytic activity (e.g. a ribonuclease or a DRA
endonuclease such ags a deoxyribonuclesse; DNase).

A varlety of radioactive isotopes are avallable for the production of
radioconjugated antagonists or antibodies. Examples include At¥?, 1*», yus,
Y, Ral*, Re'™, gm'®, Bi?3, p* and radioactive imotopes of Lu.

Conjugates of the antibody and cytotoxic agent may be made using a
variety of bifunctional protein coupling agents such as W-succinimidyl-3-
{2-pyridyldithicl) propilonate (8PDP), suceinimidyl-4-(N-maleimidomethyl)
cyclohexane-l-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 &8s bis (p-azidobenzoyl) hexanediamine), bis-dlazonium
derivatives {such as bis- (p-diazoniumbenzoyl) -athylenediamine),

diisocyanates (such as tolyene 2,6-diisocyanate), and bis-active Ffluorine
53
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compounds (such as 1,5-diflucro-2,4-dinitrobenzena). For example, a ricin
inpunotoxin can be prepared as described in Vitetta et al. Bclence 238:
1098 (1987). Carbon-14-labeled 1-isothiocyanatcbenzyl-3-methyldiethylene
triaminepentaacetic acid (MX-DTPA) is 8n exemplary chelating agent for
conjugation of radicnucleotide to the antagonist or antibody. See
WO94/11026. Tha linker way be a “cleavable linker” facilitating release of
the cytotoxic drug in the c¢ell. For example, an acid-labile linker.
peptidase-sensitive linker, dimethyl linker or disulfide-containing linkex
{Chari et sl. Cancer Rasearch 532: 1327-131 (1992)) may be used.

Alternatively, a fusion protein comprising the antibody and cytotoxic
agent may be made, e.g. by Tecombinant techniques or peptide synthesis.

The antibodies of the present invention may alsc be conjugated with a
prodrug-activating enzyme which converts a prodrug (e.g. a peptidyl
chemotherapeutic agent, see WOB1/01145) to an active anti-cancer drug.
Sen, for example, WO B8B/07378 and U.S. Patent No. 4,575,278.

The enzyme component of such conjugates includes any enzyme capable

of acting on a prodrug in such a way S0 as to covart it into its more
active, cytotoxic form.

Enzymes that are useful in the method of this invention include, but
are not limited to, alkaline phosphatase useful for converting phosphate-
caontaining prodrugs into free drugs; arylasulfatase useful for converting
sulfata-containing prodrugs into free druga; cytosine daaminage uweful faor
converting non-texiec 5-fluorocytosine into the anti-cancer drug, 5-
fluorouxacil; proteases, such a8 gerratia protease, thermolysin,
subtilisin, carboxypeptidsses and cathepsins (such as cathepsins B and L),
that axe useful for converting peptide-containing prodrugs.into free drugs;
D-alanylcarboxypeptidases, useful for converting prodruga that contain D-
amino acid substituents; carbohydrate-cleaving enzymes such as B-
galactosidese and neuraminidase useful for converting glycosylated prodrugs
into free drugs; Pp-lactamase useful for converting drugs derivatized with
B-lactams into free drugs; and penicillin amidases, such as penicillin V
amidage or penicillin G amidage, useful for converting drugs derivatized at
their amine nitrogens with phenoxyacetyl or phenylacetyl groups,
respectively, into free drugs. Alternatively, antibodies with enzymatic
activity, also known in the art =s-"abxymss", can be used to convert the
prodruge of the invention into free active drugs ('see, e.g., Maggey, Nature
328: 457-458 (1987)). Antibody-abzyma conjugates can be prepared aa
describad herein for dell.va:'l."'y of the abzyme to a tumor cell population.

The enxzymes of this inovention can be covalently bound to the antibody
by techniques well known in the art such as the use of the
hetercbifunctional 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

54



10

15

30

33

WO 2006/029224 PCT/US2005/031907

known in the art (see, e.g., Neubergar at =al., Nature, 312: 604-608
(19684)).

Other modifications of the antibody are contemplated herein. For
example, the antibody may be linked to one of a wvariety of nonproteinacecus
polymers, e.g., polyethylene glycel, polypropylene glycol,
polyoxyalkylenes, or copolymers of polyethylene glycol and polypxopylene
glycol.

To increase the sarum half life of the antibody, one may incorporate
a aalvage receptor binding epitope into the antibody (especially an
antibody fragmant)} as described in US Patent 5,739.277, for example. As
used herein, the term 'su}vnge receptor binding epitopa® refers to an
epitope of tha Fo yegion of an IgG@ molecule (e.g., IgS;, IgG;, IgG,, or IgGQ,)
that is responsible for increasing the in vivo serum half-life of the Ig@
molecule. Alternatively, or additionally, one may lincrease, or decrease,
serum half-lifa by altering the amino acid sequence of the Fc region of an
antlbody to generate variants with altered FeRn binding. Antibodies with

altered FcRn binding and/or serum half life are described in W000/42072
{Preata, L.).

bhkh vk bRk kA r kbbb d kv bk kwd

Yormulations comprising ApolL/TRAIL, death receptor antibodies,
and/or CD20 antibodies are also provided by the prepent invention. It is
balieved that such formulations will be particularly suitable for storage
as well as for therapeutic administraticn. The formulations may be
prepared by known technigques, For inatence, tha formulations may be
prepared by buffer exchange on a gel filtration columm.

Typically, an appropriate amount of an acceptable salt or carrier ia
used in the formulation to render the formulation isotonic. Examples of
pharmaceutically-acceptable” carriers include saline, Ringer's solution and
dextroses solution. The I;I-I of the formlation is preferably from about & to
abhout 9, and more preferably from ebout 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 antibodles, and/or CD20
antibodies.

Therapeutic compositions can be prepared by mixing the desired
molecules having the appropriate deéraa of purity with opticnal carriers,
axcipisnta, or stabllizers (Remir_;g' ton's TFharmaceutical Belences, 16th
adition, Csocl, A. ed. (1980)), in the form of lyophilized formulations,
agquecus sclutions or aqueocus suspensions. Acceptable carriers, excipients,
or stabllizers are preferably nontoxic to reciplents at the dosages and
concentrations employed, and include buffers such as Tris, HEPEB, PIPES,
phosphate, citrata, and other organic acids; antioxidants including
agcorbic acid and mathionine; preservatives (such
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octadecyldimethylbenzyl ammonium chloride; hexamathonium chloride;
benzalkonium chloride, benzethonium chloride; phenol, butyl or benzyl
alcohol; alkyl parabens such as methyl or propyl paraben; catechol;
resorcinol; cyclohexanol; 3-pentanol; and m-cresol); low molecular weight
(less than about 10 residues) polypeptides; proteins, such as serum
albumin, gelatin, or immnoglobulinae; hydrophilic polymers such asa
polyvinylpyrrolidone; amino acids such &s glycine, glutamine, asparagine,
histidine, arginine, or lysine; monosaccharides, disaccherides, and othex
carbohydrates including glucose, mannose, or dextrins; sugars such as
sucrose, mannitol, trehalose or sorbitol; salt-forming counter-ione such as
sodium; and/or non-lonic surfactants such aas TWEEN™, PLURONICS™ or
polyethylane glycol (PEG).

Additional examples of such carriers include ion exchangers, alumina,
aluminum stearate, lacithin, serum proteins, such as human serum albumin,
buffer substances such as glycine, sorbic acid, potassium sorbate, partial
glycerlde mixtures of saturated vegetable fatty acida, water, =salta, or
electrolytes such aB protamine sulfate, disodium hydrogen phosphate,
potassium hydrogen phosphate, sodium chloride, colloidal silica, magnesium
trisilicate, polyvinyl pyrrolidone, and cellulose-besed substances.
Carriers for topical or gel-bagsed forms include polysaccharides such as
sodium cl.rboacymthyleellulga'e" or methylcellulose, polyvinylpyrrolidons,

polyacrylates, polyoxyethylene-polyoxypropylene-block polymars,
polyethylane glycol, and wood wax alcchols. For all administxations,
conventional depet forms are puitably used. S8uch forma include, for

example, microcapsules, aoanc-capsules, liposomes, plasters, inhalation
formas, nose sprays, sublingual tablets, and sustained-release preparations.

Formulations to be used for inm vive administration should be aterile.
This is readily accomplished by £iltration through sterile filtration
werbranes, prior to or following lyophilisation and reconstitution. The
formilation may be stoxed in 1lyophilized form or in solution if

administered systemically. If in 1lyophilized form, it is typically
formulated in combination with other ingredients for reconstitution with an
appropriate diluant at the time for use. An example of a liguid

formulatiom is a sterile, clear, colorleass unpreserved solution filled in a
single-dose vial for subcutaneous injection.

Therapeutic formulations gemerally are placed into a container having
a sterile access port, for example, an intravenous solution bag ox vial
baving a stoppar plerceable by a hypodermic injection needle. The
forrulations are preferably administered as repsated intravemous (i.v.),
subcutanecus (s.c.), dintramuscular (i.m.) injections or infusions, or as
asrcsol formulations sultable for intranasal or intrapulmonary delivery
(foxr intrapulmonary delivery sea, e.g., EP 257, 956).

Apo2L/TRAIL, death receptor antibodies, and CD20 antibodies can also
be administered in the form of suastained-releasa preparations. Sultable
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examples of sustained-release preparations include semipermeable matrices
of solld hydrophobic polymers contni.p:l.ng the protein, which matrices are in
thas form of shaped articles, e.g., films, or microcapsules. Examples of
sustainad-release matrices include polyesters, hydrogels (e.g., poly(2-
hydroxyethyl-methacrylate) as described by Langer et al., J. Biomed. Mater.
Res., 15: 167-277 (1981) and Langer, Chem. Tech., 12: 98-105 (1982) or
poly{vinylalcohol)), polylactides (U.S. Patent No. 3,773,919, EP 58,48l1),
copolymers of L~glutamic acid and gamma ethyl-L-glutamate {(Sidman et al.,
Blopolymexs, 22: 547-556 (1983)), non-degradable ethylene-vinyl acetats
(Langer et al., supra), degradable lactic acid-glycolic acid copolymers
such as the Lupron Depot {injectable microspheres composed of lactic acid-
glycolic acid copolymer 'and leuprolide acetate), and poly-D-{-)-3-
hydroxybutyric maid (EP 133,988).

The ApoiL/TRAYXL, death receptor antibodiea, and ¢CD20 antibodies
described herein can be employed in a variety of therapeutic applicationsa.
Among these applications are methods of treating various cancers and immune
related diseasesn. Diagnosis in mammals of the wvarious pathological
conditiona described herein can be made by the skilled practitioner.
Diagnogstic techniques are available .:I.n the art which allow, e.g., for the
diagnosis or detection of cancer o:r immune related digease in a mammal.

For instance, cancers ma.y' be identified through techniques, iocluding but

not limited to, palpation, blood analysis, x-ray, MMR and the like. Immune
related diseases can also be readily identified. In systemic lupus
erythematogus, tha central mediator of disease ia the production of auto-
reactive antibodies to self protelns/tissues and the subsequent generation
of ilmmune-mediated inflammation. Multiple oxgans and systems are affacted
clinically including kidnay, lung, musculoskaletal system, mucocutaneous,
eye, central nervous system, cardiovascular system, gastrointestinal tract,
bone marrow and blood. Rheumatoid arthritis (RA) 1s a chronic systemic
autoimmine inflammatory disease that mainly involves the synovial membrane
of miltiple joints with resultant injury to the articular cartilage. The
pathogenesls i1s T lymphocyte dependent and 1s assoclated with the
production of rheumatold factors, auto-antibodies directed against self
Ig@, with the resultant formation of immune complexas that attain high
levels in joint fluid and blood. These complexas in the joint may induce
the marked infiltrate of lymphocytes and monocytes into the synovium and
subsequent marked synovial changes; 'the jolnt space/fluid if infiltrated by
similar cells with tha additior'of” numerous neutrophils. Tissues affected
are primarily the joints, often in symmetrical pattern. However, extra-
articular disease also ocours in two major Zforms. Cne form 1s the
development of extra-articular lesions with ongoing progressive joint
digsease 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 ococurs late in the RA disease course,
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sometimes after joint disease has become guiescent, and involves the
presenca of neutropenia, thrombocytopenia and splenomegaly. This can ba
accompanied by wvasculitis :l:n miltiple organs with formationa of infarcts,
skin ulcers and gangrena. Patients often alsc develop rheumatoid nodules
in the subeutis tissue overlying affected joints; the nodules lata stage
have necrotic centers surrounded by a mixed inflammatory cell infiltrate.
Other manifestations which can occur in RA include: pericarditis,
pleuritis, coronary arterxitis, intexstitial pneumonitis with pulmonary
fibhrosis, keratoconjunctivitis sloca, and rheumatold nodules.

The ApolL/TRAIL, death receptor antibhodies, and CD20 antibodies can
be administerad in accord with known methods, such as intravenocus

.adminigtration as a bolus or by continuous infuasion over a period of time,

by intramuscular, intraperitoneal, intracersbrospinal, subcutaneous, intra-
articular, intrasynovial, intrathecal, oral, topical, or inhalation routes.
Optionally, administratiom may be performed through mini-pump infusion
using various commercilally available devices.

Effactive dosages and schedules for administering Apo2lL/TRAIL, death
receptor antibodies, and CD20 antibodias may be determined empirically, and
making such determinations i1s within the skill in the art. BEingle or
multiple dosagea may be &=mployad, It is presently belleved that an
effective dosage or amount of Apo2L/TRAIL used alone may rangs from about 1
ng/kg to about 100 mg/kg of body weight or more per day. Interspecies
scaling of dosages can be performed in a manner known in the art, e.g., as
disclosad in Mordenti et al., Pharmaceut. Res., 8:1351 (1991).

¥Whan in vivo administration of an ApolL/TRAIL is employed, normal
dopage amounts may vary from about 10 ng/kg to up to 100 wg/kg of wammal
body waight or more per day, preferably about 1 pg/kg/day to 10 wg/kg/day,
depending upon the route of administration. Guidance as to particular
dopages and methods of délivery i1s provided in the literature; see, for
exampla, U.S5. Pat. MNos. 4,657,760; 5,306,344; or 5,225,6212. It is
anticipated that dJdifferent formulations will be effective for differant
treatment compounds and different dlsorders, that administration targeting
one organ or tissue, for example, way necessitate delivery in a wmanner
different from that to another organ or tissue., Those skilled in the art
will undexstand that the dosage of Apo2L/TRAIL that must ba administered will
vary depending on, for exampla, the mammal which will receive the

Apo2L/TRAIL, the route of u.dmin:lstra.tion, and othar drugs or theraples being
adminiatexed to the mammal,

The CD20 antibody may be an antibody such as Rituximab or humanized
387, which is not conjugated to a cytotoxic agent. Buitable dosages for an
unconjugated antibody are, for example, in the range from about 20 mg/m* to
about 1000 mg/m'. In one embodiment, the dogage of the antibody differs
from that presently recommended for Rituximab, Exemplary dosage regimens
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for the (D20 antibody include 375 mg/m2 weekly x 4 or 8; orxr 1000 mg x 2
(s.g. on days 1 and 15).

It is contemplated that yet additional theraples may be employed in the
mathods. The one or more other theraples may include but are not limited to,
administration of radiation therapy, cytckine(s}, growth inhibltory agent(s),
chemotherapeutic agent{s), cytotaxic agent(s), tyrosine kinase inhibitors,
ras farnesyl transferase inhibitors, angiogenesis inhibitors, and cyclin-
depandent kinase inhibitors which are known in the art and defined further
with particularity in Section I above.

Exemplary theraspeutic antibodies include anti-HER2 antibodies
including rhuMAb 4D5 (HERCEPTIN,) (Carter et al., Proc. Natl. Acad. 8ci.
USA, 89:4385-4289 (1992),. U.8. Patent No. 5,725,856); anti-IL-8 (S8t John et
al., Chest, 103:8932 (1953}, and International Publication No. WO 95/238E5);
antl-VEGF antibodies including humanized and/or affinity matured anti-VEGF
antibodies such as the humanized anti-VEGF antibody huhd.6.1 AVASTIN,K (Kim
et al., Growth Factors, 7:53-64 (1992), International Publication No. WO
96/30046, and WO 98/45331, published Octobher 15, 1998); anti-PSCA
antibodies (W0D01/40309); anti-CD40 antibodies, including 82C6 and humanized
variants thexeof (WO00/75348); anti-CDlla antibodies including Raptiva™ (US
Patent No. 5,622,700, WC 98/23761, Bteppe et al., Transplant Intl. 4:3-7
(1591), and Hourmant et al., Transplantation 58:377-380 (1994)}); anti-IgE
antibodies (Presta et al., J. Immuol. 151:2623-2632 (1993), and
Ioternational Publication No. WO 95/19181;U8 Patent No. 5,714,338, lssued
February 3, 1998 or US Patent No. 5,091,313, issued February 25, 1992, WO
93/04173 published March 4, 1993, or Internationsl Application No.
PCT/UB98/13410 filled June 30, 1998, US Patent No. 5,714,338); anti-cD18
antlibodiea (US Patent No. 5,622,700, i1ssued April 22, 1997, or as in WO
97/26912, published July 3:Ii_,_ .1997); anti-Apo-2 receptor antibody antibodies
(WO B598/51793 published Novembsr 19, 1998); anti-TNF-alpha antibodies
including cAz (REMICADE,), CDP571 and MAK-195 (See, US Patent No. 5,672,347
iggued Beptembexr 30, 1997, Lorent et al. J. Immunol. 156(4):1646-1653
(1996}, and Dhainaut et al. Crit. Caze Med. 23(%):1461-1469 (1995)}); anti-
Tisgue Factor (TF) antibodies (European Patent No. 0 420 937 Bl granted
November 9, 1594); anti-human oy-f; integrin antibodies (WO. 98/06248
published February 19, 1998); anti-EGFR antibodies {(chimerized or humanized
225 antibody as in WO 96/40210 publishad December 19, 15996); anti-cD3
antibodies such as OKT3 (US Patent No. 4,515,893 isaued May 7, 1985); anti-
CD25 or antl-Tac antibodies such as CHI-6321 (SIMULECT.,) and ZENAPAX, (Bee
U8 Patent No. 5,693,762 ipsued Dacember 2, 1997); anti-CD4 antibodies such
as the cM-7412 antibody (Choy et al. Arthritis Rhaum 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 Fo RI as in Grazlano et al. J. Immunol. 155(10):4996-5002 {1995);
anti-carcinoembrycnic antigen (CEA) antibodies such as hMN-14 (Sharkey et
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al. Cancer Res. 55{238uppl): 59358-59458 (1995); antibodies dJdiracted
against breast epithelial cells including huBrE-3, hu-Mc 3 and CHL6
(Carianl et al. Cancer Res. 55(23): 58528-58568 (1995); and Richman at al.
Cancer Res. 55(23 Bupp): 59168-59208 (1995)}; antibodies that bind to colon
carcinoma calls such as €243 (Litton et al. Bur J. Immuool. 26(1):1-9
{(1996)); anti-CDp38 antibodies, e.g. AT 13/5 (Ellis et al. J. Immunol.
155(2) : 925-937 (1995)}; anti-Cp33 antibodies such as Hu M195 {(Jurcic et al.
Cancer Res 55{23 Buppl):59088-5910s8 (1995) and CMA-676 or CDP771; anti-CD22
antibodies such @8 LL2 or LymphoCide ({(Juweid et al. Cancer Res 55(23
Suppl) :58998-59078 (1995); anti-EpCAM antibodies much as 17-1A {PANOREX );
anti-GpIIb/IIla antibodles such as abeiximab or c¢7E3 Fab (REOPROD ); anti-
RSV antibodies such as MEDI-4%3 (SYNAGIES,); anti-CMV antibodies such as
PROTOVIR,; aotl-HIV antibodiea such as PROS542; anti-hepatitis antibodies
such as the anti-Hep B antibody OSTAVIR,; anti-CA 125 antibody OvaRex;
anti-idiotypic GD3 epitope antibody BEC2; anti- ,v,3 eantibody VITAXIN,;
anti-human renal ¢all cercinoma antibody such as ch-G250; ING-1; anti-~human
17-1A antibody (3622W94); anti-human colorsctal tumor antibody (A33); anti-
human melanoma antibody R24 directed against GD3 ganglioside; anti-buman
squamous-cell carcinoma (8F-25); and antl-buman leukocyte antigen (HLA)
antibodies guch as Bmart ID10 and the anti-HLA DR antibody Oncolym (Lym-1).

Praparation and dosing schedules for chemotherapeutic agents may be
used according to manufacturers’ ins.truct:l.onﬂ or as determined ewpirically
by the sgkilled practitioner. m;;uution and dosing schedules for such
chemotherapy are also described in .c.‘hemot.herapy Sarvica EBd., M.C. Perry,
Williams & Wilkins, Baltimora, MD (1992). The chemotherapeutic agent may
praceda, or follow adminiatration of tha Apo3L/TRAIL, death receptor
antibody, and/or CD2C antibody, or may be given simultaneously therewith.

Sometimes, it may be beneficlal to also administer one or more
cytokines or growth inhibitory agent.

The Apo2L/TRAIL, death receptor antibodies, and CD20 antibodiea ({(and
one or more other therapies) may be administered concurremtly or
sagquentially. Following administration, treated cells in vitro can be
analywsd. VWhere there has besen in vivo treatment, a tréated mammal can ba
monitored in wvarious ways well known to the skilled practitioner. For
instance, cancer cells can be examined pathologically to assay for nacrosis
or serum can be analyzed for immune system responses.

For RA, and other autoimmne diseases, the Apo2L/TRAIL, death
receptor antibody, and/or CD20 antibody may be combined with any one or
more of the Jimmunosuppresaive agents, chemotherapeutic agents and/or
cytokines listed in the definitiomns:'section above; any one or more disease-
modifying antirheumatic drugs (DMARDs), such as hydroxycloroquine,
sulfasalazine, methotraxate, laflunomides, azathioprine, D-penicillamine,
Gold (ozal), Gold {intramiacular), minocycline, cyclosporina,
Staphylococcal protein A immnoadsorption; intravenous immunoglobulin
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{IVIG); nonsteroidal antiinflammatory druga {NSAIDas); glucocorticoid (a.g.
via joint injection); corticosterocid (e.g. methylprednisolone and/or
predniscne); folate; an enti-tumor necrosis factor (TNF) eantibody, e.g.
etanercept/ENBREL™, infliximab/REMICADE™, D2E7 (knoll) or CDP-870
{Calltech); IL-1R antagonist (e.g. Kineret); IL-10 antagonist (e.g.
Ilodecakin); a blood clotting modulator (e.g. WinRho); an IL-6
antagonisgt/anti-TNF (CBP 101l1); CD40 antagonist (e.g. IDEC 131); Ig-Fc
receptor antagonist (MDX33); lsmunomodulator {e.g. thalidomide or ImmuDyn);
anti-CD5 antibody (e.g. HS5gl.l}; macrophage inhibitor (e.g. MDX 33);
coastimulatory blocker (e.g. BMS 188667 or Tolerimab); complement inhibitox
(sa.g. h5G1.1, 3IE1C or an anti-decay accelerating factor (DAF) antibedy); or
IL-2 antagonist (xxEMART).

For B cell malignancies, e.g., the ApolL/TRAIL, death receptor
antibody, and/or CD20 antibody may be combined with a chemotherapeutic
agant; cytokine, e.g. a 1ympho?:ine such as IL-2, IL-13, or an interferonm,
such as interferon alpha-ia; othaer antibody, e.g., a radiolabeled antibody
such as ibritumomab tiuxetan (ZEVALIN®), iodine I tositumomab {BEXXAR™),
By Lym-1 (ONCOLYM™), "Y-LYMPHOCIDE™; anti-CD52 antidedy, such as
alemtuzumab (CAMPATH-1E™), anti-BELA-DR-p eantibody, such as apolizumabh,
anti-Cped antibody (e.g. IDEC-114), epratuzumab, HRulDl10 {BMART 1D10™), CD1%
antibody, CD40 antibody or ©CD22 antibody; an immunomcdulator (e.g.
thalidomide or ImmDyn); an inhibitor of anglogeneslis {(e.g. an anti.-
vascular endothelial growth factor (VEGF) antibody such am AVASTIN™ or
thalidomide); idiotype vacgine (EPOCK); ONCO-TCS™; HEPPC-96 (ORCOPHAGE™) ;
liposomal therapy (e.g. daunorubicin citrate liposome), etc.

In another ewmbodiment of the lnvention, articles of ﬁmnufactura
containing materials useful for the treatment of cancer or immuns related
disease, described above, are provided. 1In one aspect, the mrticle of
magufacture comprises (a) a container comprising CD20 antlbody (preferably
the container comprises the antibody and a pharmaceutically acceptable
carriar or dilusat within the container); (b) a container compriasing
Apo2L/TRAIL oxr death receptor antibody (prefexsbly the container comprises
the Apo2L/TRAIL or death receptor an;c:l.body and a pharmaceutically
acceptable carrier or diluent within the contminer); and (c) a package
inpart with instructions for treating cancer or immne related disease in a
patient, wharein the instructions indicate that ampunts of the CD20
antibody and the Apo2L/TRAIL or death receptor antibody are administered to
the patient that are effective to provide gynergiatic activity in treating
the diseasge.

In all of these aspects, the packasge insext is on or associated with
the container. Bultable containers ianclude, for example, bottles, vials,
syrioges, ete. The uontn'i‘ﬁa'ra may be formed from a varlety of materiels
such as glass or plastic. The container holds or contains a compositiom
that is effective for treating the cancer or immine related disease and may
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have & sterile access port (for example the container may be an intravenous
solution bag or & vial having a stopper pilerceable Dby a hypodermic
injection needle). At least one active agent in the compositicn is the
CD20 antibody, Apo2L/TRAIL or death receptor antibody. The label or
package insert indicstes that the composition is used for treating cancer
or immune related disease in a patlient or subject eligible for treatment
with specific guidance regerding dcsing amounts and intervals of antibody
and any other madicament being provided. The article of manufacture may
further comprise an additional container comprising a pharmaceutically
acceptabls diluant buffer, such as bmctericstatic water for injection
{BWFI1), phosphata-bufferad saline, Ringer's sclution, and/or dextrose
solution. The article of manufacturé may further include other materials
desirable from a commarcial and user standpoint, including other buffars,
diluenta, filters, needles, and ayringes.

The followlng examples are offered for illustrative purposes only,
and are not intended to limit the scope of the present invention in any
way. All patent and literature references cited in the present
spacification are hereby incorporated by reference in their entirety.

EXAMPLES
Comuercially availsble reagents referred to in the axamples were used
according to manufacturer's instructions unless otbherwise indicated. The
source of those cells identified in the following examples, and throughout
the specification, by way of xeference to the ATCC is the Amexican Type
Culture Collection, Manassas, \'r:l:rginin.

Example 1
Analysis of ApoaL/TRAIL xeceptor expression in B lymphoma
cell lines

To examine the cell-surface expression of Apoil/TRAIL receptors {(DR4,
DR5, DcRl, and PcR2) in human lymphoma cell linea, the B lymphoma cell
lines Ramos, Daudi, Rajl, and BJAB (ATCC) were analyzed by PFACS using
monoclonal antibodies specific for DR4 (mAb 4H6.17.8; ATCC HB-12455), DRS
(mAb 3H3.14.5; HB-12534), ’fmll (mAd 6039; Genentech, Inc.), or DcR2 {mAb
189, Genentech, Inc.) For Ramos celly, the analysis was carried out twice
to ensure reproducibility (RAMOS A and B).

As illustrated in Figure 4, DR4 and DR5 wera axpressed at significant
levels (mean fluorescence shift of approximately 0.5 - 1.7 unita) in all
four of the cell lines, while DcRl and DcR2 were expressed at lower or
minimal levels (mean fluorescence shift of applroximntely 0 - 0.3 unita).

Example 3 . )
Analysis of CD20 expression in B lymphoma cell lines
To examine the cell-surface expression of CD20 in human lymphoma cell

lines, the B lymphoma cell lines Ramos, Daudi, Raji, and BJAR (ATCC) ware
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analysed by FACS using a monoclonal antibody specific for CD20 (RITUXAN®,
Genantech, Inc.). For Ramos cells, the analysis was carried out twice to
ensure reproducibility (RAMOS A and B). '

Ag illustrated in Figure 5, all four cell lines expressed high levels
of CD20, indicated by a mean fluorescence shift of approximately 5 - 15
units.

Example 3
Effect of Apo2L/TRAIL, RITUXAN®, or combination treatment on the

gqrowth of pre-establlished subcutaneous BJAB lymphoma tumor xenografts

in BCID mice

8CID mice were injected pubcutanecusly with human B-call
oon Hodgkin’s BJAB lymphoma cells (ATCC) (20 million cells per wmouse) and
tumnors were allowed to grow to ~200 mn’. The mice were then divided into 4
study groups (8 mice per group) and tresated with five intraperitoneal (IP)
dosea per week over 2 weeks (l.a., days 0-4 and 7-11) of vehicle {(0.5M Arg-
8uccinate/20mM Tris/0.02% Tween 20 pH =7.2), Apo2L/TRAIL {amino aclids 114-
201 of Figure 1) (60 mg/kg), or with 1 IP dose per week over 2 weeks (i.e.,
days 0 and 7} of RITUXAN® (4 mg/kg, Genentech, Inc.), or the combination of
thegse latter Apo2L/TRAIL and RITUXAN® regimens (Figure 6).

Tumors in vehlcle-treated mice grew rapidly, whila single-agent
Apo2L/TRAIL or RITUXAN® treatment markedly delayed tumor growth. One mouse
in the Apo2L/TRAIL group showed complete tumor ablation, leaving a tumor
incidence (TI) of 7/8. RITUXAN® treatment did not ablate any tumors but
Bhowed A more prolonged effeckt, Importantly, combined treatment with
ApolL/TRAIL and RITUXAN® caused a dramatic reduction in tumor volume in all
mice, with 5 ocut of B8 mice showing complete tumor ablation and 3/8 showing
minimal tumor growth for at least 28 days. These results indicate that
ApolL/TRAIL and RITUXAN® can exert synergistic anti-tumor activity against
lymphoma xenografts.

Example 4
Effect of Apo2L/TRAIL, RITUKAN®, or combination treatment on_the
growth of pre-astabiished' subéutenecus BJAB 1 tumor x rafta

grown in B8CID mice

A gimilar study to ths one degcribed in Example 3 was conducted. SCID
mice were injected subcutaneously with human B-cell non Hodgkin's BJAB
lymphoma cells (ATCC) (20 wmillion cells per mouse) and tumors were allowed
to grow to ~200 mm’. Tbe mice wers then divided into 4 study groups (8 mice
per group) and treated with five intraperitoneal (IP) doses per week over
2 weeka (i.e., days 0-4 and 7-11) of vehicle (0.5M Arg-Succinate/a20mM
Tris/0.02% Tween 20 pE =7.2), Apo2L/TRAIL {*Apo2L.07; amino aclids 114-28)
of Fig.1) (60 wg/kg), or with 1 IP dose per week over 2 weeks (l.e., days 0
and 7) of RITUXAN® (4 mg/kg), or the combination of these lattexr
Apo2L/TRAIL and RITUXAN® regimens.
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The rasults are shown in Fig. 7. Tumors in vehicle-treated mice grew
rapidly, while single-agant Apo2L/TRAIL or RITUXAN® treatment markedly
delayed tumor growth. Neither Apo2L/TRAIL nor RITUXAN® alone caused any
complete regressions, while RITUXAN® ghowed a more prolonged effect. As in
the study described in BExample 3, combined treatment with Apo2L/TRAIL and
RITUXAN® caused a remarkable reduction in tumor volume in all mice, with 6
out of 7 mlce showing complete  -tumor ablation. These results indicate that
Apo2L/TRAIL and RITUXAN® can exert synerglstic anti-tumor activity against
lymphoma Xxenografts.

Example 5
Effect of Apo2L/TRAIL, RITUXAN® or combination treatwment on caspase
processlng in pre-established subcutaneous BJABR lymphoma tumor

xenografts grown in SCID mice

To examine the processing of apoptosis-mediating cagpases in treated
tumors (indicated by proteolytic caspase processing), SCID mice were
injected subcutaneously with human B-cell non Hodgkin’s BJAB lymphoma cells
(ATCC) (20 wmlllion cells per mouse) and tumors were allowed Lo grow to ~200
mr’. The mice wera then treated with vehicle (0.5M Arg-Succinate/20mM
Tria/0.02% Tween 20 pH w7.2} (nwl), 1 IP dose of ApoaL/TRAIL (60 wng/kg)
{n=1), or 1 IP dose of RITUXAN® (4 mg/kg, Genantech, Inc.) (n=2), or the
combination of these latter Apo2L/TRAIL and RITUXAN® dopes (ne=i1). Two days
after treatment, the tumors were harvested, lysed in lysis buffer, and
subjected to immmoblot with lliper.'i:g:ll.u antibodies against Caspase 8, 3, 9,

. and 7 (with anti-beta actin antibody as a loading control) to visualize

caspase processing (Figure B8).

npoz:r../'m-un treatmsnt (A) induced increased processing of cmsepase 8,
3, 9, and 7 as compared to the vehicle contzel (V), while RITUXAN® (R) did
not induce caspase processing. HNotably, combination treatment with
ApO2L/TRAIL and RITUXAN® (AR) did not further increase caspase processing
as compared to Apo2L/TRAIL alone. These results suggest that the
synergistic anti-tumor activity between ApoldL/TRAIL and RITUXAN® is not
necessarily mediated by enhancement of apoptosils, suggesting that
combination of apoptosis ac;i::fv:ation mediated by ApoilL/TRAIL and complement-
dependent lysis together with ADCC mediated by RITUXAN® may underlie the
observed anti-tumor synergy.

Example 6
Effect of agonistic DRS antibody, RITUXAN®, or combination treatment

on the growth of pre-aestablished subcutaneous BJAB lymphoma tumor
xenografts in SCID mice

SCID mice were injected subcutanscusly with human B-cell
non Hodgkin’s BJAR lymphoma cells (ATCC) (320 million cells per mouse) and

tumors were allowed to grow to ~200 wm’. The mice were then divided into 4
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study groups (7 mice per group) and treated with one intraperitoneal (IP)
injection per week over 2 weeks (i.e., days 0 and 7) of vehicle {0.5M Arg-
Buccinate/20mM Tris/0.02% Tween 30 pH =7.32), agonist DR5 monoclonal
antibody (“Apomab”) (10 mg/kg), or RITUXAN® (4 mg/kg), or the combination of
thegse latter DR5 antibody and RITUXAN® regimens (Figure 9). Tumoxrs in
vahicle-treated mice grew rapidly, while single-agent DR5S antibody or
RITUXAN® treatment markedly delayed tumor growth. Importantly, ccmbined
treatment with DR5 antibody and RITOXAN® caused a dramatic reduction in
tumor volume in all mice, with 5 out of 7 mice showing complete tumor
ablation and 2/7 showing minimal tumor growth for at least 35 days. These
resulta indicate that agonist DRS antibody and RITUXAN® can exert
synergistic anti-tumor activity against lymphoma xenografts.

Example 7

Effect of agonistic DRS antibedy, RITUXAN®, or combination treatment
on_caspase processing in pre-established subcutaneous BJAB lymphoma
tumor xenografts grown in SCID mice

To examine the processeing of apoptosis-mediating caspases in treated
tumors (indicated by proteolytic oaspasa processing), 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
mn’. The mice were then treated with vehicle (0.5M Arg-Buccinate/20mM
Trig/0.02% Tween 20 pH =7.2) (n=l), or 1 IP dos; of RITUXAN® (4
mg/kg) (n=2), or 1 IP dose of agonist DRS antibpdy (10 mg/kg} (n=2), or the
combination of these latter DRS antibody and RITUXAN® doses (n=2). Two,
days after treatment, the tumors were harvested, lysed in lysis buffaer, and
subjected to immmoblet with specific antibodies against Caspase B8, 3, 9,
and 7 (with anti-beta actin antibody as a locading control) to visualize
caspase processing (Flgure 10).

Agonist DRSS antibody treatment (A) induced increased processing of
caspase 8, 3, 9, and 7 as compared to the wvehlcle control (V), while
RITOXAN® (R) did not induce caspase processing. Notably, combinatiom
treatment with DRS antibody and RITUXAN® (AR) did »not further incraase
caspase processing as compared to DR5 antibody alone. These results suggest
that the synergistic anti-tumor activity betweenr DR5 antibody and RITUXAN®
is not necessarily wmedlated by enhancement of apoptosis, but rather that
the combination of apoptosis activation mediated by agomist DR5 antibody

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

Further data i1llustrating expression of CD20 and Apo2L/TRAIL
receptors in NHL cell lines and the effacts of Rituximab, Apo2L/TRAIL and
combinations thereof on cancer cells are provided in Figures 11-16.
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WHAT IS CLAIMED IS:

1. A method of treating cancer caells, comprising exposing mamnalian
cancer cells to a synergistic effective amount of Apo2L/TRAIL
polypeptide and CD20 antibody.

2. The method of claim )1 wharsin said RApoiL/TRAIL polypeptide
comprises amino acida 1-281 of Fig. 1 (S8EQ ID MO:1) or a fragment or
variant tharaof. '

3. The method of claim 1 wherein paid Apo2lL/TRAIL polypeptide
comprises amino acids 114-281 of Fig. 1 (B8EQ ID NRO:1).

4. The mathod of claim 1 wherein sald cancer cells are exposed to

sald aynergistic effective amount of Apo2L/TRAIL polypeptide and CD20
antibody in vivo. "

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

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

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

8. The method of claim 1 wherein said Apo2L/TRAIL polypeptide is
expresged in a recombinant hoat cell amelected from the group
consisting of a CHO cell, yeast cell and B. coli.

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

10. The method of claim 1 wherein said CD3I0 antibody is a monoclonal
antibody. t

1l. The method ¢of claim 10 wherein sald CDI0 antibody is the antibody
Rituximab.

12. A mathod of treating an immune related disease, compxrising
administering to 2 mammal a synergistic affective amount of
Apo2L/TRAIL polypeptide and CD10 antibody.
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13. The method of claim 12 wherein said Apo2L/TRAIL polypeptide
comprises amino acids 1-261 of Filg. 1 (EEQ ID NO:1) or a fragment or
variant thereof.

14. The method of claim 12 wherein said Apo2L/TRAIL polypeptide
comprises amino acids 114-2681 of Fig. 1 (SEQ ID NO:1).

15. The method of claim 12 wherein said Apo2L/TRAIL polypeptide is
expressed in a recombinant bost cell selected from the group
consisting of a CHO cell, yeast cell and E. coll.

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

17. Tha method of claim 12 wharain sald immune related disease is
rheumatold arthritis or multiple sclerocsais.

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

15. The method of claim 1B wherein said CD20 antibody is the antibody
Rituximab.

20, The method of claim 1 or 12 wherein said Apo2L/TRAIL polypeptide
and CD20 antibody ars administerasd seguentially.

T

41. The mathod of claim 1 or 12 wherein saild Apo2L/TRAIL peolypeptide
and CD20 ant:l.l?ody are administered concurrantly.
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1 ATGOCGCCAC CACCAGCTAG AGTACATCTA GGTOCATTCC TOGCAOTGAL
TACCGCAATE GTGUTCUATC TCATGTAGAT CCACICAAGA ACCGTCACTA
1 MatAlaProP roProiAlaAr gValHisLeu GlyAlaPhel enAlaValTh

51 TCCGRATCCC QGARGCGCAG CGAOTGUGAC AGAGGCAGCC GOGACCACAC
rProAsnPro GlySerAlaA laSerGlyTh rGluAlaAla AlaAlaThrPro

101 CCAGCRAAAGT GTGAGGCTCT TCCOOGAGGEA GAATTGAASC ACGROACGGA
GETCATTICA CACCCCGAGA AGGCGCCCCT CCTAACTTAA TGCTCCGCCC
35 SerlysVa lTrpGlySer SerAlaGlyA rgIleGluPr aArgGlydly

151 OGCCGAGGAG CGCTCCCTAC CTCCATUGGA CAOCACGGAL CCAGTGCCCOG
CCAGCTCCTC GCGAGGUATE GAGOTACCCT GTCUTACCTE GATCACGGAC
GlyArgGlyA lalLeuProTh rSexMatGly GloRisGly? roSerAlahry

201 GGCCCAGGCA GAGCHCACCC CAGGACCCAG GCOGRCACHE GAABCCAGCC

68 AlaArghla GlyArgAlaP roGlyProAr gPrahlaArg GluAlaSerP

251 CTCGGCTCCA GOTCCACAAG ACCTTCAAGYT TTGTCOTCRT COGGGTCCTO
GAGCCGAGOC CCAGOTOTTC TOGAAGTTCR AACAGCROCA GCCCCAGGAC
roArgleuAy gvValBisLys ThrPhelysP heValValva 1dlyValleu

301 CTIGCAGGUTCE TACCTAGCTC AGCTOCAACC ATGATCAATC AATTGGCACA
GACGTCOAGC ATGGATCOAG TOGACGITGG TAGTTIGAAG TACTAGTTAG
101 lLeuGlnValV alProSerEs rAlasAlaThr IleLysleud isAspOlnSe

351 AATTGGCACA CAOCAATGAA ARCATAGCCC TTTGOGAGAG TTETUTCCAC
TTAACCGTOT GTCOTTACCC TTGTATCO3GG AAACCCICIC AACACAGGTG
rIleGlyThr GlnGlnTrpG luHisSerPr clLeuGlyGlu LeulymProPro

401 CAGGATCTCA TAGATCAGAA COTCCTGAAG CCTATARCCE GTACACAGAL
GTCCTAGAGT ATCTAGTCYTT GCAGGAUCTC GEACATTGOC CALGTOTCTIC
135 GlySexHi sArgSerGlu ArgProGlyA laCyshsnhr gCysThrGlu

451 0GTATOGATT ACACCAATGC TICCAACAAT TTGITTGCIT GCCTCCCATG
CCACACCCAA TGTGGTTACG AMNGGTTOTTA AACRAAACGRAA CAGAGOGTAC
alyvaldlyT yxThrAsnAl aSerAsnisn LesuPhellal' ysleuProCys

501 TACAGCTTGT AAATCACATG AMIMAGAGAG AAGTCCCTOC ACCACGACCA

ATGTCGARCA TITAGTCTAC TICTICICTC TTCAGGGACG TGETGCTOEGT
160 ThrAlaCys LysBerAspG luGluGluAr gBarProCys ThrThrThri
551 GGAACACAGC ATGTCAGTGEC AMCCAGGAA CTTTCCGGARA TAGACAATICT

rgAsnThrAl aCysGlnCys LynProGlyT hrPheArgAs nAspAsnSer

601 GCTGAGATGT GCCCEAAAGTG CABCACAGGE TGCOCCCAGAG GGATAATCAA
CAACTCTACA CAGCCTTCAC CTOUTUTCCC ACGOGGTCTC CCTACCALTT
201 AlafluMetC ysArgLysCy sS8exThrGly CyeProArg@ lyMetVally

651 QGTCAAGGAT TGTACGCOCCT GARGTGACAT CAAGTGTATC CACARAGAAT
CCAGTTCCTA ACATGCGGGA CCTCACTGTA GCTCACALAG GTGTTTICITA
sValLysAsp CysThrProT rpSerAspll e@luCysVal BisLysGluBSer

FIG. 2A
SUBSTITUTE SHEET (RULE 26)



WO 2006/029224 . PCT/US

3/15

701 CAGGCAATGG ACATAATATA TUGGTGATIT TGOTTGTAAC ITIGGTTGTIT
GTCCATTACC TUTATTATAT ACCCACTAAA ACCARACACTG AAACCAACHRA
235 GlyAsnG]l yHishAenlle TrxpValllel. euValValTh rlesuValVal

751 CCGTTACTAT TOGTEOCTUT GCTAATTETC TOTTOTTOCA TCGGCTCANG
GECAACGACA ACCACCGACA CGACTARCAG ACAACAACGT AGCOAAGTCC
ProLeuleul, suValAlaVa lLeulleVal CyaCysCysI leGlySerGly

801 TTOTAGAAOGG GACCCCAAGT GCATGGACAG GGIGTGITIC TOGCACTIOR
MCACCTCCC CTGGGETTCA CGTACCTAOTC CCACACAAAG ACCGOGAACC

268 _cigelyﬂly AspProlysC ysNetASpAr gValCysPhe TrpArgLenG

851 GTCTCCTACG AQGACCTEAG GCTOAGGACA ATGCTCACAA CGAGATTICTG
CAGMIGATAC TCCOGAACCC COACTCCTGT TACGAGTEIT GCTCTAAGAC
lyLeuLsuAr gOlyProGly AlaGluAspA snAlaHisAs nGlullaleu

9031 AGCAACGCAG ACTOGCTOTC CACTTTICGTC TCTGAGCAGC AAATGGARAG
TCOTTAOGTC TGAGCGACAG GTGAAAGCAG AGACTCGTICE TITACCITIC
301 SerAsmAlai spSerl.euSe rThrPheVal BexGlullnG lnMetGluSe

951 CCAGGAGCCG GCAGATTIGA CAGGTGTCAC TGTACAGTCC CCAGGOGAGG
VETCCTOGEC CUTCTARACT GTCCACATAT ACATETCAGHA GOTCCCCICC
rGlnGluPro AlaAspleuT hrGlyValTh rValGlnSar ProGlyGluila

1001 CACAGTGTCT GCTGGGACCH GCAAARGCTG ARGGETCICA GAGGAGGAGG
GTATCACAGA CAACCCTGEGC CGTICTTCAAC TTCCCAUAGT CTCCTCCTCC
335 GIlnCysLe uLeuGlyPro AlaGluAla@ luGlySerGl nArgArgArg

1051 CTGCTGETTC CAGCAAATGA TGCTGACCCC ACTGAGACTC TARTGCTILT
GACGACCARG GTCOTTTACC ACGACTGGAG TGACICTAAG ACTACGACAR
LeuleuValP roAlaAsnil yAlaAspPro ThrGluThrl suMetLeuPhes

368 PheAspLys FheAlaAsnI leValProPh eAspSerTrp AspGluLeuM

1151 TGARGCAGCT GAACCTCACG AARMATGAGA TCGATGTGAET CAGAOCTGOT
ACTCCATCAA CCTGAAOTEC TITTTACTCT AGCTACACCA GTCTCGACCA
atArgGlnle uAspleuThr LyaAsnGlul leAspValva lArgAladly

1201 ACAGCAOGCC CAGGQGGATOC CTTUTATACA ATGCTAATGA ARTUOGTCAA
TATCATCOGG GTCCCCTACG GAACATACAT TACGACTACT TTACCCAGTT

401 ThrAlaGlyP roGlyAspAl alauTyrAla MstlLeuMetL ysTrpvValAs

1251 CARAACTGOA CGGAACGCCT CGATCCACAC CCTGCTUGAT GCOCTTGGRAGA
GTTTTAACCT GOCTTOCAGA GCTAGCTATA GGACIACCTA COGAACCTCT
aLysThrGly Arghsnhlag erIleHisTh rleulLsuAsp AlaLeuGluAry

1301 GGATUGAAGA GACGACATGCA ARAGAGAAGA TTCAOGACCT CITOITGAAC

CCTALCCTTCT CTCTUZALUT TTICICITICT ARGICCTOGA GRACCACCTA
435 HetGluGl uhrgHishla LysGluLysl leGlnAspLe ulLeuValAsp

1351 TCTGGAAAGT TCATCTACTT AGAARGATGGEC ACAGGCTCTG CCUTITCCIT
AGARCOTTTCA ADTAGATUAA TCITCTACCG TGTCCOAGAC GOCACAGGAR
BardlyLysP helleTyrLa uGluAspOly ThrGlySerA lavalSerLeu

1401 GGAAOTGA
CCTCACT

468 Gluop+*

FIG. 2B
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Mot Glu Val Gln @lu Pro Ala Glu Pro Thr Gly Val Asn Met Lau Sar
290 a5 300

Pro Gly Glu Sexr Glu His Leu Lsu Glu Pro Ala Glu Ala @lu Axg Sar
305 310 315 320

Gln axg Arg Axrg Leu Leu Val Fro Ala Asn Glu Gly Asp Pxo Thr Glu
325 330 338

Thr Leu Arg @In Cys Fhs Asp Asp Fha Ala Asp Leu Val Pro Phs Asp
340 345 aso

ez Zzp Glu Pro Ieu Nst Axg Lys Leu Gly Leu Met Asp Asn Glu Ile
1.1 ] 360 ass

Lys Val Ala Lya Ala Glu Ala Ala Gly His Axrg Asp Thr Leu Tyr Thr
370 375 3280

Mot Leu Ile Lys Trxp Val Asn Lys Thr Qly Arg Asp Ala Ser Val His
aas 390 388 400

Thr Isu Leu Asp Ala Leu Glu Thr Len Gly Glu Axg Leu Ala Lys Gln
405 410 413

Lys Ile Glu Asp His ILeu Leu Ser HSer Gly Iys Fbe Mat TyT Leu Glu
420 423 430

Gly Asn Ala Axp fer Ala Met Sexr °*
435 440
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METODOS PARA UTILIZAR LIGANDOS DE RECEPTOR MUERTO Y

cD20

SOLICITUDES RELACIONADAS

Esta solicitud reivindica prioridad bajo la seccidén 119 (e)
solicitud provisional No 60/607,909 presentada en septiembre 8,
2004 y la sclicitud provisional No 60/666,553 presentada en marzo

30, 2005.

CAMPO DE LA INVENCION

La presente invencién se relaciona con métodos para utilizar
ligandos de receptor muerto y anticuerpo CD20. Méas
particularmente, la invencién se relaciona con métodos para
utilizar el ligando/TRAIL Apo-2 o los anticuerpos de receptor
muerto en combinacién con los anticuerpos CD20 para tratar varios
desérdenes patolégicos, tales como el céncer y las enfermedades

relacionadas con el sistema inmune.
Antecedentes de la invencién

Varios ligandos y receptores pertenecen a la siper familia del

factor de necrosis tumoral (TNF) que han sido identificados en la

técnica. Incluidos entre tales ligandos estd el factor a de
necrosis tumoral (“INF-a”), el factor P de necrosis tumoral
(“INF- Pp”) el factor P de necrosis tumoral (“INF-B” o

linfotoxina-a”), o 1la linfotoxidad-p (“LT-B), ligando CD30,
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a

ligando CD27, 1ligando CD40Q, ligando 0X-40, ligando 4-1 de B,
LIGHT, ligando Apo-1 (también denominado como ligando FAS o el
ligando CD95), ligando Apo-2 (también denominado como el Apo2L o
TRAIL), ligando Apo-3 (también denominado como TWEAK), APRIL,
ligando OPG (también denominado come 1ligando RANK, ODF, o
TRANCE), y el TALL-I (también denominado como BlyS, BAFF o THANK)

(ver por ejemplo, Ashkenazi, Nature Review, 2:420-430 (2002);

Ashkenazi and Dixit, Science, 281:1305-1308 (1998); Ashkenazi and

Dixit, Curr. Opin. Cell Biol., 1:255- 260 (2000); Golstein,

Curr. Biol., 7:750-753 (1997) Wallach, <Cytokine Reference,

Academic Press, 2000, paginas 377-411; Locksley et al., Cell,
104:487-501 (2001); Gruss and Dower, Blood, 85:3378-3404 (1995);
Schmid et al., Proc. Natl. Acad. Sci., 83:1881 (1986); Dealtry et
al., EBur. J., Immunol., 17:689 (1987); Pitti et al., J. Biol.
Chem., 271:12687-12690 (1996); Wiley et al., Immunity, 3:673-682
(1995); Browning et al., Cell, 72:847-856 (1993); Armitage et al.
Nature, 357:80-82 (1992); WO 97/01633 publicada en enero 16,
1997; WO 97/25428 publicada en julio 17, 1997; Marsters et al.,
Curr. Biol., 8:525-528 (1998); Chicheportiche et al., Biol.
Chem., 272:32401-32410 (1997); Hahne et al., J. Exp. Med.,
188:1185-1190 (1998); WO09B/28426 publicada en julio 2, 1998;
W098/46751 publicada en octubre 22, 1998; WO0/98/18921 publicada
en mayo 7, 1998; Moore et al., Science, 285:260-263 (1999); Shu
et al., J. Leukocyte Biol., 65:680 (1999); Schneider et al., J.
Exp. Med., 189:1747-1756 (1999); Mukhopadhyay et al., J. Biol.

Chem., 274:15978-15981 (1999)).
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La induccién de varias respuestas celulares mediadas pgr tales

ligandos de la familia TNF es tipicamente iniciada por su\unién a

los receptores de célula especificos.

Algunos, pero no todos, los ligandos de la familia TNF se unen a,
e inducen varias actividades biolégicas a través, de la
superficie celular “receptores muertos” para activar caspazas, o
enzimas que llevan acabo la muerte celular o la senda de
apoptosis ((Salvesen et al., Cell, 91:443-446 (1997). incluidos
entre los miembros de la siper familia del sector TNF hasta 1la
fecha estéan el TNFR1, TNFR2, TACI, GITR,, CD27, 0OX-40, CD30, CD40,
HVEM, Fas (también denominado como Apo-l1 o CD95), DR4 (también
denominado como TRAIL-R1l), DR5 (también denominado como Apo-2 o
TRAIL-R2), DcRl, DcR2, oste oprotegerina (OPG), RANK y Apo-3
(también denominado como DR3 o TRAMP) (ver, por ejemplo.,

Ashkenazi, Nature Reviews, 2:420- 430 (2002); Ashkenazi y Dixit,

Science, 281:1305-1308 (1998); Ashkenazi and Dixit, Curr. Opin.

Cell Biol., 11:255-260 (2000); Golstein, Curr. Biol., 7:750-753

(1997); Wallach, Cytokine Reference, Academic Press, 2000,

paginas 377-411,- Locksley et al., Cell, 104:487-501 (2001);
Gruss and Dower, Blood, 85:3378-3404 (1995); Hohman et al., J.

Biol. Chem., 264:14927-14934 (1989); Brockhaus et al., Proc.

Natl. Acad. Sci., B87:3127-3131 (1990); EP 417,563, publicada en

Marzo 20, 1991; Loetscher et al., Cell, 61:351 (1990); Schall et

al., Cell, 61:361 (1990):; Smith et al., Science, 248:1019-1023

(1990); Lewls et al., Proc. Natl. Acad. §ci., 8:2830-2834

(1991); Goodwin et al., Mol. Cell. Biol., 11:3020-3026 (1991);

Stamenkovic et al., EMBO J., B8:1403-1410 (1989); Mallett et al.,

EMBO J., 9:1063-1068 (1990); Anderson et al., Nature, 390:175-179
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(1997); Chicheportiche et al., J. Biol. Chem., 272 01332410

(1997); Pan et al., Science, 276:111-113 (1997); Pan et al.,
Science, 277:815-818 (1997); Sheridan et al., Science, 277:818-

821 (1997); Degli-Esposti et al., J. Exp. Med., 1B6:1165-1170

(1997); Marsters et al., Curr. Biol., 7:1003-1006 (1997); Tsuda

et al., BBRC, 234:137-142 (1997); Nocentini et al., Proc. Natl.

Acad. Sci., 94:6216-6221 (1997); vonBulow et al., Science,

278:138-141 (1997))

La mayoria de estos miembros de la familia del receptor TNF

. comparten la estructura tipica de los receptores de superficie
celular que incluyen 1las regiones extra celulares, de
transmembrana e intracelular, mientras que otros se encuentran
naturalmente como proteinas solubles a los que 1les falta el
dominio de transmembrana e intracelular. La porclién extra celular
de los TNFR tipicos contiene un patrén de secuencia de aminoacido
repetitiva de los dominios miltiples ricos en cisteina (CDR),
partiendo del terminal NHgz,

. El ligando denominado como el Apo-2L o TRAIL se identificé hace
varios afios como un miembro de la familia TNFa de las citoquinas,
(ver, por ejemplo, Wiley et al., Immunity, 3:673-682 (1995); Pitti
et al., J. Biol. Chem., 271:12697- 12690 (1996); WO 97/01633; WO
97/25428; Patente estadounidense No. 5,763,223 publicada en Junio
9, 1998; Patente eatadounidense 6,284,236 publicada en septiembre

4, 2001).

El polipéptido Apo2L/TRAIL humano de la 8secuencia nativa de

longitud completa es una proteina de transmembrana tipo II de 281
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aminodcidos de largo, algunas células pueden producir una forma
natural soluble de polipéptido, a través del clivaje enzimatico
de los estudios cristalograficos de 1las formas solubles del
Apo2L/TRAIL de polipéptido revelan una estructura homo trimérica
similar a la estructura del TLF y otras proteinas relacionadas
{Mariani et al., J. Cell. Biol., 137:221-229 (1997)). El
Apo2L/TRAIL, a diferencia de otros miembros de la familia TNFa
sin embargo, se encontrd que tiene una caracteristica estructural
inica porque tres residuos de ‘cisteina (en la posicién 230 de
cada sub unidad en el homo trimero) coordinan juntos un a&tomc de
zinc, y que la unién zinc que es importante para la estabilidad
del trimero y la actividad biolégica. (Hymowitz et al., Molec.
Cell, 4:563-571 (1999); Cha et al., Immunity, 11:253-261 (1999);
Mongkolsapaya et al., Nature Structural Biology, 6:1048 (1999);

Hymowitz et al., Biochemistry, 39:633-644 (2000)).

Se ha reportado en la literatura que el Apo2L/TRAIL, puede jugar
un papel en la modulacién del sistema inmune, que incluye
enfermedades autoinmunes tales como 1la artritis reumatoide
(Hymowitz et al., supra; Bodmer et al., J. Biol. Chemn.,
275:20632-20637 (2000)). [ver, por ejemplo, Thomas et al., J.
Immunol., 161:2195-2200 (1998); Johnsen et al., Cytokine, 11l:664-
672 (1999); Griffith et al., J. Exp. Med., 189:1343-1353 (1959):

Song et al., J. Exp. Med., 191:1095-1103 (2000)]

Las formas solubles del Apo2L/TRAIL se han reportado por inducir
apoptosis en una variedad de células de céncer, que incluyen
tumores de colén, pulmén, cerebro, préstata, vejiga, rifién,

ovario y cerebro, asi como también melanoma, leucemia y mieloma
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miltiple (ver, por ejemplo, Wiley et al., supra; Pitti et al.,
supra; US Patent 6,030,945 issued February 29, 2000; US Patent
6,746,668 issued June 8, 2004; Rieger et al., FEBS Letters,
427:124-128 (1998); Ashkenazi et al., J. Clin. Invest., 104:155-
162 (1999); Walczak et al., Nature Med., 5:157-163 (1999); Keane
et al., Cancer Research, 59:734- 741 (1999); Mizutani et al.,
Clin. Cancer Res., 5:2605-2612 (1999); Gazitt, Leukemia, 13:1817-
1824 (1999); Yu et al., Cancer Res., 60:2384-2389 (2000);
Chinnaiyan et al., Proc. Natl. Acad. Sci., 97:1754-1759 (2000)).
Los estudios in vivo en modelos de tumor de murino sugieren
ademés que el Apo2L/TRAIL, 8élo o en combinacidén con quimio
terapia o terapia de radiacidén, pueden ejercer efectos anti
tumorales sustanciales (ver, por ejemplo, Ashkenazi et al.,
supra; Walzcak et al., supra; Gliniak et al., Cancer Res.,
59:6153-6158 (1999); Chinnaiyan et al., supra; Roth et al.,
Biochem. Biophys. Res. Comm., 265:1999 (1999); PBCT Application
US/00/15512; PCT Application US/01/23691). En contraste a muchos
tipos de células cancerigenas, los mayores tipos de células
humanas normales parecen ser resistentes a la induccién de
apoptosis mediante ciertas formas recombinantes de Apo2L/TRAIL
(Ashkenazi et al., supra; Walzcak et al., supra). Jo et al. Ha
reportado que la forma soluble de polli histidina-etiquetada de
Apo2L/TRAIL indujo apoptosis in Vitro en hepatocitos humanos
norgales aislados, pero no humanos (Jo et al., Nature Med.,
6:564-567 (2000); ver también, Nagata, Nature Med., 6:502-503
{2000)). se cree que ciertas preparaciones de Apo2L/TRAIL
recombinantes pueden variar en términos de las propiedades
bioquimicas y las actividades biolégicas o las células enfermas

de las normales, dependiendo, por ejemple, de la presencia o
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ausencia de una molécula etiquetada, el contenido ;:\E y/o el
contenido de trimero (ver, por ejemplo, Lawrence et al., Nature
Med., Letter to the Editor, 7:383-385 (2001); Qin et al., Nature

Med., Letter to the Editor, 7:385-386 (2001))}.

El Apo2L/TRAIL se ha encontrado que se une a cinco diferentes
receptores. Al menos dos de los receptores que se unen al
Apo2L/TRAIL contienen un dominio muerto «cito plasmadtico
funcional. Uno de tales receptores se ha denominado como “DR4” (y
alternativamente TR4 o TRAIL-Rl) (Pan et al., Science, 276:111-
113 (1997); ver también W098/32856 publicada en julio 30, 1998;
W099/37684 publicada en julio 29, 1999; WO 00/73349 publicada en
diciembre 7, 2000; US 6,433,147 otorgado en diciembre 13, 2002;
US 6,461,823 otorgada en octubre 8, 2002, y US 6,342,383 otorgada

en enero 29, 2002).

Otro de tales receptores para el Apo2L/TRAIL se ha denominado
como DR5 {este se ha denominado alternativamente como
Apo2L,/TRAIL; TRAIL-R o TRAIL-R2, TR6, Tango-63, hAPOS, TRICK2 o

KILLER) (ver, por ejemplo, Sheridan et al., Science, 277:818-821

(1997); Pan et al., Science, 277:815-818 (1997); WO98/51793

publicado en noviembre 19, 1998; WO098/41629 publicado en

septiembre 24, 1998; Screaton et al., Curr. Biol., 7:693-6%e

(1997); Walczak et al., EMBQ J., 16:5386-5387 (1997):; Wu et al.,

Nature Genetics, 17:141-143 (1997); WO098/35986 publicado en

agqosto 20, 1998; EP870,827 publicado en octubre 14, 1998;
WO098/46643 publicado en octubre 22, 1998; W099/02653 publicado en
enero 21, 1999; W099/09165 publicado en febrero 25, 1999;

W099/11791 publicado en marzo 11, 1999; US 2002/0072091 publicado
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en agosto 13, 2002; US 2002/0098550 publicado en diciembre 7,
2001; US 6,313,269 otorgado en diciembre 6, 2001; US 2001/0010924
publicado en agosto 2, 2001; US 2003/01255540 publicado en julio
3, 2003; US 2002/0160446 publicade en octubre 31, 2002; US
2002/0048785 publicado en abril 25, 2002; US 6,342,369 otorgado
en febrero, 2002; US 6,569,642 publicado en mayo 27, 2003; US
6,072,047 publicado en junio 6, 2000; US 6,642,358 publicado en
noviembre 4, 2003; US 6,743,625 publicado en 3junio 1, 2004).
Similar al DR4, el DRS5 se reporté por contener un dominio cito
plasmidtico muerto y es capaz de seflalar la apoptosis luego de la
unién de ligando (luego de unir una molécula tal como un
anticuerpo antagonista que semeja la actividad del ligando). La
estructura de cristal del complejo formado entre el Apo-2L/TRAIL

y el DR5 se describe en Hymowitz et al., Molecular Cell, 4:563-

571 (1999).

Luego de la unién de ligando, tanto el DR4 como el DR5 pueden
disparar apoptosis independientemente al reclutar y activar el
iniciader de apoptosis, las caspaza -8, a través de la molécula
adaptadora que contiene el dominio de muerte denominado como
FADD/Mortl [Kischkel et al., Immunity, 12:611-620 (2000); Sprick

et al., Immunity, 12:599-609 (2000); Bodmer et al., Nature Cell

Biol., 2:241-243 (2000)].

El Apo2L/TRAIL se ha reportado también por unirse a aqguellocs
receptores denominados como DSR1, DcR2 y OPG, que se cree que
funcionan como inhibidores, en lugar de traductores de
seflalizacién (ver, por ejemplo, DCR1l (también denominado como

TRID, LIT o TRAIL-R3) [Pan et al., Science, 276:111-113 (1997):
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Sheridan et al., Science, 277:818-821 (1997); McFarlane et al.,

J. Biol. Chem., 272:25417- 25420 (1997); Schneider et al., FBBS

Letters, 416:329-334 (1997); Degli- Esposti et al., J. Exp. Med.,

186:1165-1170 (1997); y Mongkolsapaya et al., J. Immunol., 160:3-
6 (1998); DCR2 (también llamado TRUNDD or TRAIL-R4) [Marsters et

al., Curr. Biol., 7:1003-1006 (1997); Pan et al., FEBS Letters,

424:41-45 (1998); Degli-Esposti et al., Immunity, 2:813-820
(1997)], and OPG [Simonet et al., supra]. Como contraste al DR4 y

DR, los receptores de DcRl y DcR2 no seflalan apoptosis.

Ciertos anticuerpos que se unen a los receptores DR4 y/o DRS5 se
han reportado en la literatura. Por ejemplo, los anticuerpos
anti-DR4 dirigidos al receptor DR4 y que tienen actividad
agonistica y apoptésica en ciertas células de mamiferc se
describen en, por ejemplo, la WO 99/37684 publicada en julio 29,
1999; WO 00/73349 publicada en 3junio 12, 2000; WO 03/066661
publicada en agosto 14, 2003. Ver, también, por ejemplo, Griffith

et al., J. Immunol., 162:2597-2605 (1999); Chuntharapai et al.,

J. Immunol., 166:4891-4898 (2001); WO 02/097033 publicada en

diciembre 2, 2002; WO 03/042367 publicada en mayo 22, 2003; WO
03/038043 publicade en mayo 8, 2003; WO 03/037913 publicado en
mayo 8, 2003. Ciertos anticuerpos anti-DR5 que tienen forma
similar se describen, ver, por ejemplo, WO 98/51793 Publicada en

noviembre B8, 1998; Griffith et al., J. Immunol., 162:2597-2605

(1999); Ichikawa et al., Nature Med., 7:954-960 (2001); Hylander

et al., "An Antibody to DR5 (TRAIL-Receptor 2) Suppresses the
Growth of Patient Derived Gastrointestinal Tumors Grown in SCID
mice", Abstract, 2d International Congress on Monoclonal

Antibodies in Cancers, Aug. 29-Sept. 1, 2002, Banff, Alberta,
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Canada; WO 03/038043 publicada en mayo 8, 2003; WO 037037913

publicada en mayo 8, 2003.

Adem&s, se han descrito ciertes anticuerpos que tienen
reactividad cruzada tanto los receptores DR4 como DR5 (ver, por

ejemplo, patente US 6,252,050 otorgada en junio 26, 2001).

El antigeno CD20 (también denominado antigeno de diferenciacién
restringido de linfocito B humano, Bp35) es una proteina de
transmembrana hidréfoba con peso molecular de aproximadamente 35
kD localizado sobre linfocitos pre-B y B maduros (Valentine et
al. J. Biol. Chem. 264 (19):11282-11287 (1989); y Einfeld et al.
*EMBO J. 7(3):711-717 (1988)). El1 antigeno también se expresa
sobre mds del 90% de los linfomas Hodgkin de célula B (NHL)
{Anderson efc al. Blood 63 (6):1424-1433 (1984)), pero se
encuentra sobre células madre ematopoyéticas, células pro-B,
células de plasma normales u otros tejidos normales (Tedder et
al. J. Immunol. 135 (2):973-979 (1985)). El CD20 regula una o
unas etapas tempranas en el proceso de activacién para la
iniciacién de un cicleo de la célula y la diferenciacién (Tedder
et al., supra) y posiblemente funciona como un canal de ién de
calcio (Tedder et al. J. Cell. Biochem. 14D:195 (1990)) Dada la
expresién de CD20 en los linfomas de célula B, este antigeno
puede servir como un candidato para “apuntamiento” de tales

linfomas.

El anticuerpo rituximab (RITUXAN®) es un anticuerpo monoclonal de
murino/humano quimérico trabajado por ingenieria genética

dirigido contra el antigeno CD20. Rituximab es el anticuerpo
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denominado "C2BB" en la patente US No. 5, 736,137 otorgada en
abril 7, 1998 (Anderson et al.). RITUXAN® se indica para el
tratamiento de pacientes con linfoma no Hodgkin relapsado o
refractario de bajo grado o folicular positivo para CD20. En el
mecanismo de los estudlos de accién in Vitro se ha demostrado que
el RITUXAN® se une al complemento humano y liza las lineas de
célula B linfoide a través de la citotoxicidad dependiente de
complemento (CDC). (Reff et al. Blood 83 (2):435-445 (1994);

Cragg and Marlin, Blood, 103: 2738-2743 (2004).

Adicionalmente, este tiene actividad significativa en los ensayos
para citotoxicidad mediada por célula dependiente de anticuerpo
(ADCC). Mas recientemente, el, RITUXAN® ha mostrado tener efectos
anti proliferativos en ensayos de incorporacién de timidina
tritiada y para inducir apoptosis directamente, aunque otros
anticuerpos anti-CD19% y CD20 no (Maloney et al. Blood 88{10):637a
(1996)). La sinergia entre el RITUXAN® y ciertas quimio terapias
y toxinas también se han observadoe experimentalmente. En
particular, el RITUXAN® sensibiliza las lineas células de linfoma
de célula B humana resistente a droga a los efectos cito téxicos
de la dexorubicina, CDDP, VP-16, toxina de difteria y ricina
{(Demidem et al. Cancer Chemotherapy & Radiopharmaceuticals 12
(3):177-186 (1997)). En estudios pre clinicos in Vivo se han
mostrado que el RITUXAN® vacia las células B de la sangre
periférica, los nodos linféticos, y la médula ésea de los monos
cinomélogos, presumiblemente a través de los procesos de
complemento y mediados por células (Reff et al. Blood 83 (2):435-

445 (1994)).
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RESUMEN DE LA INVENCION \05

Los métodos para utilizar ligandos de receptor de muerte, tales
como los polipéptidos de ligando Apo-2 /TRAIL o los anticuerpos
de receptor de muertos y los anticuerpos CD20 se suministran
aqui. Las modalidades de la invencién incluyen métodos para
tratar cancer, que comprenden células cancerosas expuestas a una
cantidad efectiva de anticuerpo Apo2L/TRAIL y CD20.
Opcionalmente, las células cancerigenas estédn expuestas a una
cantidad efectiva del anticuerpc receptor de muerte, tal como un
anticuerpo DR4 agonista o un anticuerpo DR5 agonista, y un
anticuerpo CD20. Opcionalmente, la cantidad de Apo2L/TRAIL o de
anticuerpo receptor de muerte y anticuerpo CD20 empleado en los
métodos son efectivos para lograr sinergia terapéuticamente, por
ejemplo, su efecto anti cancerigeno combinado es mayor que el
efecto anticancerigeno logrado con el Apo2L/TRAIL o los
anticuerpos son empleados individualmente <como un agente
terapéutico simple. Los métodos que implican uso in Vitro o uso
in vivo en donde el Apo2L/TRAIL o el anticuerpo receptor de
muerte y el anticuerpo CD20 son administrados a un mamifero
(paciente). Opcionalmente, en los métodos, las células de cancer
tratadas con Apo2L/TRAIL ¢ el anticuerpo receptor de muerte y el

anticuerpo CD20 son células de de linfoma.

Las modalidades adicionales de la invencidén incluyen métodos para
tratar una enfermedad relacionada con la inmunidad, que comprende
administrar a un mamifero una cantidad efectiva de Apo2L/TRAIL o
anticuerpo CD20. Opcionalmente, wuna cantidad efectiva de

anticuerpo receptor de muerte, tal como el anticuerpo DR4
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op
agonista o el anticuerpo DR5 agonista, y el anticuerpo CD2‘0 se
administran al mamifero. Opcionalmente, la -cantidad del
Apo2L/TRAIL © el anticuerpo receptor de muerte y los anticuerpos
CD20 empleados en los métodos son efectivos para lograr sinergia
terapéuticamente, por ejemplo, su efecto combinado para tratar
enfermedades relacionadas con la inmunidad es, mayor que el
efecto logrado cuando el Apo2L/TRAIL o los anticuerpos son
empleados individualmente como un agente terapéutico simple.
Opcionalmente, en los métodos, la enfermedad relacionada con la

inmunidad es artritis remautoide o esclerosis miltiple.

Los métodos de la invencidén incluyen métodos para tratar un
trastorno en un mamifero, tal como las enfermedades relacionadas
con la inmunidad o el céncer, que comprenden las etapas tejido o
una muestra de célula del mamifero, examinar el tejido o las
células para expresidén de CD20, DR4 y/o DR5, y luego determinar
dicho tejido o muestra de célula que expresa dicho uno o mis
receptores, que administran una cantidad efectiva de Apo2L/TRAIL
o anticuerpo receptor de muerte y anticuerpo CD20 a dicho
mamifero. Las etapas en los métodos para examinar la expresidn de
unc o mids de tales i:eceptores se puede conducir en una variedad
de formatos de ensayo, que incluyen los ensayos que detectan la

expresién de mARN y los ensayos de inmuno histoquimica.

Opcionalmente, los métodos de la invencién comprende, ademas de
administrar una cantidad efectiva de Apo2L/TRAIL y/o anticuerpo
receptor de muerte y anticuerpo CD20, administrar el agente o
agentes quimioterapéuticos o de terapia de radiacién a dicho

mamifero.
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Mas modalidades de la invencién se ilustran por via de ejemplo en

las siguientes reivindicaciones:

1. Un método para tratar células cancerigenas, que comprende
exponer las células cancerigenas de mamifero a una cantidad
sinérgicamente efectiva de polipéptido Apo2L/TRAIL y

anticuerpo CD20.

2. El método de la reivindicacién 1 en donde dicho polipéptido
Apo2L/TRAIL comprende los aminodcidos 1-281 de la Fig. 1

(SEQ ID NO:1)o usnalmente variante de este.

3. El1 método de la reivindicacién 1 en donde dicho polipéptido
Apo2L/TRAIL comprende los aminodcidos 114-281 de la Fig. 1

(SEQ ID NO: 1).

4. El método de la reivindicacién 1 en donde dichas células
cancerigenas est4n expuestas a wuna cantidad efectiva

sinérgica del polipéptido Apo2L/TRAIL y el anticuerpo CD20.

5. El método de la reivindicacién 1 en donde dichas células

cancerigenas son células de linfoma.

6. El método de la reivindicacién 1 que comprende ademas
exponer las células cancerigenas a uno o mAs agentes

inhibitorios del crecimiento.
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7. El1 método de la reivindicacién 1 que comprende ademas

exponer las células a radiacién.

8. E1l método de la relvindicacién 1 en donde dicho polipéptido
Apo2L/TRAIL se expresa en una célula huésped recombinante
de el grupo que consiste de una célula CHO, célula de

levadura I. e Coli.

8. El método de la reivindicacidn 1 en donde dicho polipéptido

Apo2L/TRAIL esti ligado a una molécula de polietilenglicol.

10. El1 método de la reivindicacién 1 en donde dicho anticuerpo

CD20 es un anticuerpo monoclonal.

11, El método de la reivindicacién 10 en donde dicho anticuerpo

CD20 es el anticuerpo Rituximab.

12. Un método para tratar una enfermedad relacionada con 1la
inmunidad, que comprende administrar a un mamifero una
cautividad efectiva sinérgica del polipéptido Apo2L/TRAIL y

el anticuerpo CD20.

13. El1 método de 1la reivindicacién 12 en donde dicho
polipéptido Apo2L/TRAIL comprende los aminoidcidos 1-281 de
la Fig. 1 (SEQ ID NO:1) o un fragmento o variantes de

estos.
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14.

15.

16.

17.

18.

19.

20.

El método de 1la reivindicacién 12 en donde dicho
polipéptido Apo2L/TRAIL comprende los aminodcidos 114-281

of Fig. 1 (SEQ ID NO:1l).

El método de la reivindicacién 12 en donde dicho
polipéptido Apo2L/TRAIL se expresa en una célula huésped
recombinante seleccionada del grupo que consiste de una

célula CHO, célula de levadura I. e Coli.

El método de 1la reivindicacién 12 en donde dicho
polipéptido Apo2L/TRAIL estd ligado a wuna molécula de

polietilenglicol.

El método de la reivindicacidén 12 en donde dicha enfermedad
relacionada con la inmunidad es la artritis reumatoide o la

esclerosis miltiple.

El método de la reivindicacién 12 en donde dicho anticuerpo

CD20 es un anticuerpo monoclonal.

El método de la reivindicacién 12 en donde dicho anticuerpo

CD20 es el anticuerpo Rituximab.

El método de la reivindicacién 1 o 12 en donde dicho
polipéptido Apo2L/TRAIL y el anticuerpo CD20 se administran

secuencialmente.

\(?6\
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21. El1 método de la reivindicacién 1 o 12 en donde dicho
polipéptido Apo2L/TRAIL y el anticuerpo CD20 se administran

concurrentemente.

BREVE DESCRIPCION DE 1OS DIBUJOS

La figura 1A muestra la secuencia de nucleétido del cADN de
ligando Apc-2 humano (SEQ ID NO:2) y sus secuencia de aminodcido
derivada (SEQ ID NO:1). El "N" en la posicién de nucledtido 447
se utilizan para indicar que el nucledétido base puede ser un “T”

(o] \\Gll

Las figuras 2A y 2B muestran la secuencia de nucleétido de cADN
(SEQ ID NO:4) para DR4 humano de longitud completa y su secuencia
de amino&cido derivada (SEQ ID NO:3). La respectivas secuencias
de nucledtido y aminodcido para el DR4 humano son reportadas en

Pan et al., Sclence, 276:111 (1997).

La Figura 3A muestra las secuencias del aminodcideo 411 del DR5
humano (SEQ ID NO:5) como se publicd en la WO 98/51793 en
Noviembre 19, 1998. Una variante de empalme trascripcional del
DR5 humano es conocida en la técnica. Esta variante de empalme
DRS5 codifica la secuencia de aminodcido 440 del DR5 humano (SEQ
ID NO:6) mostrada en las figuras 3B y 3C como gse publicé en la WO

98/35986 en Agosto 20, 1998.

La Figqura 4 ilustra la expresién de los receptores Apo2L/TRAIL en

las lineas celulares de linfoma B.
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La figura 5 ilustra la expresién de CD20 de las lineas células de

linfoma b.

La figura 6 muestra los efectos del Apo2L/TRAIL, RITUXAN®, o
tratamiento de combinacién sobre el crecimiento de 1los seno
injertos tumorales de linfoma BJAB sub cutdneo preestablecidos en

ratones SCID.

La figura 7 muestra los resultados adicionales sobre los efectos
del Apo2L/TRAIL, RITUXAN®, o tratamiento de combinacién del
Apo2L/TRAIL y RITUXAN® sobre el crecimiento de seno injertos

tumorales de BJAB sub cuténeo preestablecidos en ratones SCID.

La figura 8 muestra los efectos del Apo2L/TRAIL, RITUXAN®, o
tratamiento de combinacién del Apo2L/TRAIL y RITUXAN® sobre el
procesamiento de caspaza en seno injertos tumorales de linfomas

BJAB sub cutaneo preestablecidos en ratones SCID.

La figura 9 muestra los efectos del anticuerpo agonista DR5 como
RITUXAN®, o tratamiento de combinacién sobre el crecimiento de
seno injertos tumorales de linfoma BJAB sub cutdneo

preestablecidos en ratones SCID.

La figura 10 muestra los efectos del anticuerpo agonista DR5 como
RITUXAN®, o tratamiento de combinacién sobre el procesamiento de
caspaza en seno injertos tumorales de linfoma BJAB sub cutdneo

preestablecidos en ratones SCID.
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La figqgura 11 ilustra la expresién del CD20 y los receptores

Apo2L/TRAIL en lineas celulares NHL.

La figura 12 muestra los efectos del Apo2L/TRAIL, RITUXAN®, o
tratamiento de combinacién sobre el crecimiento de 1los seno
injertos tumorales RAl ramos sub cutdneos pre establecidos en

ratones SCID.

La figura 13 muestra los efectos del Apo2L/TRAIL, RITUXAN®, o
tratamiento de combinacién sobre el crecimiento de los seno
injertos de 1linfoma folicular de ADOHH-2 pre establecidos en

ratones SCID.

La figura 14 ilustra el efecto y los mecanismos de muerte celular
mediante Apo2L/TRAIL, y RITUXIMAB o tratamientos de combinacién

sobre células BJAB.

La figura 15 muestra los efectos del Apo2L/TRAIL, y RITUXIMAB, o
tratamiento de combinacién sobre el crecimiento de los seno

injertos tumorales Tl ramos en ratones SCDI.

La figura 16 muestra los efectos del Apo2L/TRAIL, y RITUXIMAB, o
tratamiento de combinacién sobre los seno injertos tumorales
DJAB-luc en ratones SCDI.

DESCRIPCION DETALLADA DE LAS MODALIDADES PREFERIDAS

A menos que se defina otra cosa, todos los términos de la

técnica, anotaciones y otra terminologia cientifica utilizada
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aqui pretenden tener los significados que se entienden comihmepte
por aquellos expertos en la técnica a los cuales pertenece la
invencién. En Algunos casos, los términos con los significados
cominmente entendidos se definen aqui para claridad y/o para
facil referencia, y la inclusién de tales definiciones aqui no
debe ser necesariamente considerada  por representar una
diferencia sustancial sobre loc que se entiende generalmente en la
técnica. lLas técnicas y procedimientos descritos o referenciados
aqui son generalmente bien entendidos y cominmente empleados
utilizando 1la metodologia convencional de aquellos expertos,
tales, por ejemplo, las metodologias de clonacién molecular
ampliamente utilizadas descritas en Sambrook et al., Molecular
Cloning: A Laboratory Manual 2nd. edition (1989) Cold Spring

Harbor Laboratory Press, Cold Spring Harbor, N.Y.

Seglin se ha apropiado, los procedimientos que involucran el uso
de kits comercialmente disponibles y reactivos son generalmente
llevados a cabo de acuerdo con los protocolos definidos por el
fabricante y/o los parémetros a menos que sSe establezca otra

cosa.

Antes de que los métodos presentes, los kits y los usos para
estos sean descritos, se debe entender que esta invencién esta
limitada a la metodologia, protocolos, lineas celulares, especies
de animales o géneros particulares, las construcciones vy
reactivos descritos como tales, pueden, por supuesto, variar.
También se debe enteﬁder gque la terminologia utilizada aqui es
para propdsitos de describir solamente las modalidades

particulares, y no estda destinada a limitar el alcance de la

\©
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presente invencién que estara limitada solamente a las

reivindicaciones finales.

Se debe notar que como se utiliza aqui y las reivindicaciones
finales, las formas singulares “A” y “I” y “El1”, incluyen las
referencias plurales a menos que el contexto diste claramente

otra cosa.

Todas las publicaciones mencionadas aqui se incorporan como
referencia para mostrar y describir los métodos y/o materiales en
relacién con las cuales son citadas las publicaciones. Las
publicaciones citadas aqui son c¢itadas por su descripcién
anterior a la fecha de presentacién de la presente solicitud.
Nada aqui debe ser considerado como una admisién de que los
inventores no tienen derecho a anticipar las publicaciones en
virtud de una fecha de prioridad anterior o a una fecha anterior
de invencién. Ademas las fechas de publicaciones actuales pueden
ser diferentes de aquellas mostradas y requieren verificacién

independiente.

DEFINICIONES

Los términos “ligando Apo-2", "Apo-2L", "Apo2L", "Apo2L/TRAIL",
"ligando Apo-2 /TRAIL" y "TRAIL" se utilizan aqui
intercambiablemente para referirse a una secuencia de polipéptido
que incluye los residuos de aminodcido 114-281, inclusive, 95-
281, inclusive residuos 92-281, inclusive, los residuos 91-281,
inclusive, los residuos 41-281, inclusive, los residuos 39-281,

inclusive, los residuos 15-281, inclusive, los residuos 1-281,
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inclusive, de la secuencia de aminodcido mostrada en la fifu¥a 1,
asi como también los fragmentos biloldgicamente activos,
supresionales, insercionales, o variantes sustitucionales de las
secuencias anteriores. En una modalidad, 1la secuencia de
polipéptido comprende 1los residuos 114-281 de 1la figura 1.
Opcionalmente, 1la secuencia del polipéptido comprende los
residuos 92-281 o los residuos 91-281 de la figura 1. Los
polipéptidos Apo-2L se pueden codificar mediante las secuencia de
nucleétido mostrada en la figqura 1. Opcionalmente, el codbén que
codifica el residuo pro 119 (figura 1) puede ser “CCT” o “CCG”.
Opcionalmente, los fragmentos o variantes son biolégicamente
activas y tienen al menos aproximadamente B0% de identidad de
secuencia de aminoacido, mas preferiblemente nimeros
aproximadamente 90 de identidad de secuencia, y ain mis
preferiblemente, al menos 95%, 96%,97%, 98%, o 99% de identidad
de secuencia con una cualquiera de las secuencias anteriores. La
definicién comprende las variantes sustitucionales del ligando
Apo~2 en la cual al menos uno de sus aminodclidos nativo son
sustituldos por otro aminodcido tales como un residuo de alanina.
Las variantes sustitucionales opcionales incluyen una © mas de
las sustituciones de residuo. Las variantes opcionales pueden
comprender una Ssecuencia de aminodcide que difiere de 1la
secuencia nativa de la secuencia del polipéptido ligando Apo-2 de
la figura 1 y tiene uno o mids de las siguientes sustituciones de
aminoacido en la posicién o posiciones de residuo en la figura 1:
§96C; S101C; S111C; R170C,- K179C., La definicién también
comprende ligando Apo-2 de secuencia nativa de una fuente de
ligando Apo-2 o preparada mediante métodos recombinantes o

sintéticos. El1 ligando Apo-2 de 1la invencién incluye los
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polipéptidos denominados como ligando Apo-2 o TRAIL desc:>¥os en
la W097/01633 publicada en enero 16, 1997, W097/25428 publicada
en julioc 17, 1997, W099/36535 publicada en julioc 22, 1999, WO
01/00832 publicada en enero 4, 2001, WQ002/09755 publicada en

febrero 7, 2002, y WO 00/75191 publicada en diciembre 14, 2000.

Los términos son utilizados para referirse de manera general a
las formas de ligando Apo-2 que incluyen las formas de monémero,
dimero, trimero, examero, u oligémero alto del polipéptido. Toda
la numeracidén de los residuos de amincdcido a que se hace
referencia en la secuencia Apo-2L usa la numeracién de acuerdo a
la figura 1, a menos que se establezca especificamente otra cosa.
Por ejemplo, el “D203” o “AST203” se refiere al residuc de &cido
aspartico de la posicién 203 de la secuencia suministrada en la

figura 1.

El término “variante selectiva de ligando Apo-2” como se utiliza
aqui se refiere a un polipéptido de ligando Apo-2 el cual incluye
una o mas mutaciones de aminocdcide en la secuencia de ligando
Apo-2 nativa y tiene una afinidad de unién selectiva para el
receptor DR4 o el receptor DRS5. En una modalidad, la variante del
ligando Apo-2 tiene un a afinidad de unién selectiva para el
receptor DR4 e incluye una o mas sustituciones de aminoacido en
una cualquiera de las posicicnes 189, 191, 193, 199, 201 o 209 de
las secuencia de ligando Apo-2 nativa. En otra modalidad, la
variante de ligando Apo-2 tiene una afinidad de unidén selectiva
para el receptor DR5 e 1incluye una o mas sustituciones de
aminodcido en cualquiera de las posiciones 189, 191, 193, 264,

266, 267 o 269 de la secuencia de ligando Apo-2 nativa.- Las
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variantes selectivas de ligando Apo-2 preferidas incluy }g/:

mas mutaciones de aminoadcido y exhiben afinidad de unién al

receptor DR4 el cual es igual o mayor (>=) que la afinidad de
unién del ligando Apo~2 de la secuencia nativa al receptor DR4, y
ain mis preferiblemente, las variables de ligando Apo-2 exhiben
menos afinidad de unidn (<) a su afinidad de unién al receptor
DR5 que la afinidad de unién exhibida por la secuencia nativa del
ligando Apo-2 al DR5. cuando la afinidad de unién et al variante
de 1igand6 APo-2 al receptor DR4 es aproximadamente igual (sin
cambio) o mayor que (incrementada) comparada con la secuencia
nativa del ligando Apo-2 y la afinidad de unién de la variante de
ligando Apo-2 al sector DR5 es menos o aproximadamente eliminada
comparada con el ligando Apo-2 de secuencia nativa, la afinidad
de unién de la variante del ligando Apo-2 para los propésitos de
esta, se considera “selectiva” para el receptor DR4. Las
variantes del ligando Apo-2 selectivas Dr4 preferidas de 1la
invencién tendran al menos 10 veces menos afinidad de unién al
receptor DR5 (comparadas con el 1ligando Apo-2 de secuencia
nativa), vy aﬁﬁ mas preferiblemente. Tendran al menos 100 veces
menos de afinidad de unién al receptor DR5 (comparadas con el

ligando Apo-2 de secuencia nativa).

La afinidad de unién respectiva de la variante de ligando Apo-2
se puede determinar y comparar con las propiedades de unién del
Apo-2 nativo (tal como las formas 114-281) mediante ELISA, RIA,
y/o ensayos BIAcore, conocidos en la técnica. Las variantes de
ligando Apo-2 selectivas DR4 preferidas de la invencién inducirén

apoptosis en al menos un tipo de <célula del mamifero
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(preferiblemente de célula de cancer), y tal actividad apoptésica
se puede determinar mediante ﬁétodos conocidos en 1la técnica
tales como el alamar blue © ensayo de cristal vicleta. Las
variantes de ligando Apo-2 selectivas DR4 pueden o0 no tener
afinidades de unién alteradas con cualquiera de los receptores de
sefiuelo para el Apo-2L, aquellos receptores de sefluelo que son

denominados en la técnica como DcRl, DcR2 y OPG.

Las variantes selectivas del ligando Apo-2 preferidas adicionales
incluyen una o mas mutaciones de aminodcide y exhiben afinidad de
unidén al receptor DRS5 que es igual o mayor (2) que la afinidad de
unién del ligando Apo-2 de secuencia nativa al receptor DR5, y
aun mas preferiblemente, tales variantes de ligando Apo-2 exhiben
menos afinidad de unién (<} al receptor DR4 que la afinidad de
unién exhibida por el ligande Apo-2 de secuencia nativa al DR4.
cuando la afinidad de unién de tal variante de ligando Apo-2 al
receptor DR5 es aproximadamente igual (sin cambies) o mayor que
(incrementada) comparada con la secuencia nativa del ligando Apo-
2 y la afinidad de unién de la variante de ligando Apo-2 al
receptor DR4 es menor o casi eliminada comparada con el ligando
Apo-2 de secuencia nativa, la afinidad de unién de la variante
del ligando Apo-2 para los propésitos de esta, se considera
“gelectiva” para el receptor DRS5. Las variantes del ligando Apo-2
selectivas Dr5 preferidas de la invencién tendran al menos 10
veces menos de afinidad de unién al receptor DR4 (comparadas con
el ligando Apo-2 de secuencia nativa), y aun més preferiblemente.
Tendrdn al menos 100 veces mencs de afinidad de unién al receptor

DR4 (comparadas con el ligando Apo-2 de secuencia nativa).
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La afinidad de unién respectiva de la variante de ligando Apo-2
se puede determinar y comparar con las propiedades de unién del
Apo-2L nativo (tal como las formas 114-281) mediante ensayos
ELISA, RIA, y/o ensayos BIAcore, conocidos en la técnica. Las
variantes de ligando Apo-2 selectivas DR5 preferidas de 1la
invencién inducirdn apoptosis en al menos un tipo de célula del
mamifero (preferiblemente de célula de cancer), y tal actividad
apoptésica se puede determinar mediante métodos conocidos en la
técnica tales como el alamar blue o ensayo de cristal violeta.
Las variantes de ligando Apo-2 selectivas DR5 pueden o no tener
afinidades de unién alteradas con cualquiera de los receptores de
sefiluelo para el Apo-2L, aquellos receptores de sefiluelo que son

denominados en la técnica como DcRl, DcRZ2 y OPG.

La identificacién del aminc&cido puede utilizar el alfabeto de

letra simple o el alfabeto de tres letras de los aminodcidos, es

decir,

Asp D acido Aspartico Ile I Isoleucina
Thr T Treonina Leu L Leucina

Ser S Serina Tyr Y Tirosina

Glu E 4cido Glutémico Phe F fenilalanina
Pro P Prolina His H Histidina
Gly G Glicina Lys K Lisina

Ala A Alanita Arg R Arginina

Cys C Cisteina Trp W Tripofan

Val V Valina Gln Q Glutamina

Met M Metionina Asn N Asparagina.
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El término dominio extracelular "Apo2L/TRAIL o "Apo2L/TRAIL ECD"
se refiere a una forma de Apo2L/TRAIL la cual estd esencialmente
libre de dominio citoplasmitico Y de transmembrana.
Ordinariamente, el SD tendrd menos de 1% de tales dominios
citoplasmatico y de transmembrana y preferiblemente, tendra menos
de 0.5 de tales dominios. Se entenderd gque cualquiera de los
dominios de transmembrana identificados por los polipéptidos de
la presente invencidén son identificados de acuerdo a los
criterios rutinariamente empleados en la técnica para identificar
el tipo de dominio hidréfobo. Los limites exactos de un dominio
de transmembrana pueden variar pero més probablemente por no mas
de aproximadamente 5 aminodcldos en cualquier extremo del dominio
como se identificd inicialmente. En las modalidades preferidas,
el SD consistird de una secuencia de dominio soluble,
extracelular del polipéptido gque es calibre de transmembrana y de
los dominios citoplasmidtico o intracelular (y no estid unido a

membrana) .

Las secuencias de dominio extra celular particular del Apo-
2L/TRAIL se describen en la publicacién PCT Nos. W097/01633 y

W0S87/25428.

El términc "monémero Apo2L/TRAIL " o "monbmero Apo2L " se refiere
a una cadena covalente de la secuencia de dominio extracelular

del Apo2L.

El término “dimero Apo2L/TRAIL " o “dimerc Apo2L” se refiere a

los dos monémeros Apo2L unidos en un enlace covalente por via de



WO 2006/029224 28 PCT/US2005/0319

\

una unién disulfuro. El término comoc se utiliza aqui incluye' los
dimeros Apo2lL. aislades y los dimeros Apo2l. que estan dentro de
las formas triméricas del Apo2L (es decir, asociadas con otro, el

tercer mondémero Apo2L.

El término “dimero Apo2L/TRAIL " o “dimero Apo2L” se refiere a

los tres monémercs Apo2L que son asociados no covalentemente.

El término “agregado Apo2L/TRAIL " se utiliza para referirse a
las formas oligoméricas mayores auto asociadas del Apo2L/TRAIL
tal como los dimeros Apo2L/TRAIL, cuya forma, por ejemplo, las
formas hexaméricas y nanoméricas del Apo2L/TRAIL. La
determinacién de la presencia y la cantidad del monémero, dimero
o trimero Apo2L/TRAIL, (u otros agregados} se puede hacer
utilizando métodos y ensayos conocidos en la técnica (que
utilizan materiales comercialmente disponibles), tales como el
HPLC de exclusién y tamafio nativo (“SEC"), la exclusién del
tamaflo desnaturalizante utilizando dodecil sulfato de scdio

("SDS-SEC"), HPLC de fase inversa y electroforesis decapitar.

El “receptor ligando Apo-2” incluye los receptores denominados en
la técnica como “DR4” y “DR5” cuyas secuencias de poli nucleétido
y polipéptido se muestran en las figuras 2 y 3 respectivamente.
Pan et al. Han descrito la familia del receptor TNFa denominada
como “DR4”{ Pan et al., Science, 276:111- 113 (1997); ver también
W098/32856 publicada en julio 30, 1998; WO 99/37684 publicada en
julio 29, 1999; WO 00/73349 publicada en diciembre 7, 2000; US
6,433,147 otorgada en agosto 13, 2002; US 6,461,823 otorgada en

octubre 8, 2002, y US 6,342,383 otorgada en enero 29, 2002).

\’&\
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Sheridan et al., Science, 277:818- 821 (1997) y Pan et al.,
Science, 277:815-818 (1997) descrita en otro receptor para
Apo2L/TRAIL (ver también, W098/51793 publicada en noviembre 19,

1998; W098/41629 publicada en septiembre 24, 1998).

Este receptor se denomina como DRSS (receptor también se ha
denominado alternativamente como Apo-2; TRAIL-R, TR6, Tango-63,
hAPCB, TRICKZ2 o KILLER; Screaton et al., Curr. Biol., 2:693~696
(1997); Walczak et al., BMBO J., 1{5:5386-5387 (1997); Wu et al.,
Nature Genetics, 3/7:141-143 (1997); W098/35986 publicada en
agosto 20, 1998; EP870,827 publicada en octubre 14, 1998;
W098/46643 publicada en octubre 22, 1998; W099/02653 publicada en
enero 21, 1999; W099/09165 publicada en febrero 25, 1999;
W099/11791 publicada en marzo 11, 1999; US 2002/0072091 publicada
en agoato 13, 2002; US 2002/0098550 publicada en diciembre 7,
2001; US 6,313,269 otorgada en diciembre 6, 2001; US 2001/0010924
publicada en agosto 2, 2001; US 2003/01255540 publicada en julio
3, 2003; US 2002/0160446 publicada en octubre 31, 2002, US
2002/0048785 publicada en abrill 25, 2002; US 6,569,642 otorgado
en mayo 27, 2003, US 6,072,047 otorgade en 6, 2000, US 6,642,358
otorgada en noviembre 4, 2003). Como se describié anteriormente,
otros receptores para el Apo-2L incluyen el DcRl, DcR2, y OPG
{ver, Sheridan et al., supra; Marsters et al., supra; and Simonet
et al., supra). El1 término “receptor Apo-2L “cuando se utiliza
aqui comprende el receptor de secuencia nativa y las variantes
del receptor. Estos términos comprenden el receptor Apo-2L
expresado en una variedad de mamiferos, que incluyen losa
humanos. El1 receptor Apo-21, puede ser endégenamente expresado

como ocurre naturalmente en una variedad de linajes de tejido
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humano, o se puede expresar mediante métodos recombinantes o
sintéticos. Un “receptor Apo-2L de secuencia nativa” comprende un
polipéptido que tiene la misma secuencia de aminodcido que el
receptor Apo-2L derivado de la naturaleza. Asi, el receptor Apo-
2L de secuencia nativa puede tener la secuencia de aminodcido del
receptor Apo-2L de ocurrencia natural proveniente de cualquier
mamifero. Tal receptor Apo-2L de secuencia nativa se puede aislar
de la naturaleza o se puede producir mediante medios
recombinantes o sintéticos. El1 término ‘“receptor Apo-21. de
secuencia nativa” comprende especificamente formas truncadas o
secretadas de ocurrencia natural del receptor (por ejemplo, una
forma soluble que contigne, por ejemplo, una secuencia de dominio
extracelular), formas variantes de ocurrencia natural, (por
ejemplo formas alternativamente empalmadas) y variantes de
ocurrencia natural. Las variantes del receptor pueden incluir
fragmentos o© mutantes de supresién del receptor Apo-2L de
secuencia nativa. La fiqura 3A muestra la secuencia de aminoacido
411 del DRS5 humano como se publicé en la WO 98/51793 en Noviembre
19, 1998. Una variante de empalme transcripcional del DR5 humano
es conocida en la técnica. Esta variante de empalme DR5 codifica
la secuencia del amincdcido 440 del DR5 humano mostradoc en las
figuras 3B y 3C como se publicé en la 98/35986 en Agosto 20,

1998.

“Anticuerpo del receptor de muerte” se utiliza aqui para
referirse de manera general ala anticuerpc o anticuerpos
dirigides a un receptor en 1la sUper familia del factor de

necrosis tumoral y que contiene el dominio de muerte capaz de

\‘25
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sefializar apoptosis, y tales anticuerpos incluyen el ab&icu Ipo

DRS y el anticuerpo DRA.

“El anticuerpo receptor DR5”, ™“anticuerpo DR5” o “anticuerpo
anti-DR5” se utiliza en un amplio sentido para referirse a los
anticuerpos que se unen al menos una forma de un receptor DRS o
un dominio extracelular de este. Opcionalmente el anticuerpo DR5
se liga a una secuencia heteréloga o molécula. Preferiblemente la
secuencia heterdéloga permite o ayuda al anticeuerpo a formar
complejos de orden superior u oligoméricc. Opcionalmente, el
anticuerpo DR5 se une al receptor DR5 pero no reacciona de manera
cruzada con cualquier receptor Apo-2L adicional (por ejemplo.
DR4, DcRl, o DcR2). Opcionalmente, el anticuerpo es un agonista

de la actividad de seflalizacién DRS.

Opcionalmente, el anticuerpo DR5 de la invencién se une a un
receptor DRS en un rango de concentracién de aproximadamente 0.nn
a aproximadamente 20mn medido en un ensayo de unién Biacore.
Opcionalmente, los anticuerpos DR5 de la invencién exhiben un
valor Ic50 de aproximadamente 0.6 nm a aproximadamente 18 mn

medido en un ensayo de unién Biacore.

“Anticuerpo receptor DR4” anticuerpo DR4” o “anticuerpo anti-DR4”
se utiliza en un amplio sentido para referirse a los anticuerpos
que se unen al menos una forma de un receptor DR4 o un dominio
extracelular de este. Opcionalmente el anticuerpo DR4 se liga a
una secuencia heterdloga o molécula. Preferiblemente la secuencia
heter6loga permite o ayuda al anticuerpo a formar complejos de

orden superior u oligomérico. Opcionalmente, el anticuerpo DR4 se
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une al receptor DR4 pero no reacciona de manera cruzada con
cualquier receptor Apo-2L adicional (por ejemplo. DR5, DcRl, o
DcR2). Opcionalmente, el anticuerpo es un agonista de la

actividad de sefializacién DR4.

Opcionalmente, el anticuerpo DR4 de la invencidén se une a un
receptor DR4 en un rango de concentraciédn de aproximadamente 0.1
n a aproximadamente 20mn medido en un ensayo de unién Biacore.
Opcionalmente, los anticuerpos DR5 de la invencién exhiben un
valor Ic50 de aproximadamente 0.6 nm a aproximadamente 18 mm

medido en un ensayo de unién Biacore.

El término “agonista” se utiliza en el sentido mas amplio, e
incluye cualduier molécula que mejora completamente, -estimula, o
activa una o mas actividades biolégicas del Apo2L/TRAIL, DR4 o
DR5, in Vitro, in situ, o in vivo. Ejemplos de tales actividades
biolégicas que unen al Apo2L/TRAIL--al DR4 o DR5 incluyen la
apoptésis asi como también aquellas reportadas adicicnalmente en
la literatura. Un agonista puede funcionar de una manera directa
o indirecta. Por ejemplo, el agonista puede funcionar para
mejorar parcial o completamente, estimular o activar una o mas
actividades bioldégicas del DR4 o DRS, in-Vitro, in situ, in vivo
como resultado de su unidén directa al DR4 o DR5, que origina la
activacién del receptor o la transduccién de seflal. El agonista
también puede funcionar indirectamente para mejorar parcial o
completamente, estimular o activar una o mds actividades
biolégicas del DR4 o DR5, in Vitro, in situ, o in vivo como

resultado del, por ejemplo, estimular otra molécula efectuadora



WO 2006/029224 33 PCT/US2005/031807, é
que luego que entonces origina la activacién del DR4 o DRS o'la

transduccién de sefial.

Se contempla que un agonista puede actuar como una molécula
mejoradora que funciona indirectamente para mejorar o incrementar
la activacién o actividad DR4 o DRS. Por ejemplo, el agonista
puede mejorar la actividad del Apo2L endbégeno en un mamifero.
Esto se podria lograr, por ejemplo, al precompletar DR4 o DRS o
al estabilizar complejos del ligando respectivo con el receptor
DR4 o DRS (tal como estabilizar complejos negativos formados en

el Apo2L y el DR4 o DRS).

El término “DR4” y “receptor DR4 como se utiliza aqui se refiere
a formas de dominio extracelular de longitud completa y solubles
del receptor descrito en Pan et al., Science, 276:111-113 (1997);
W098/32856 publicada en julio 30, 1998; patente US 5,342,363
otorgado en enero 29, 2002; y W099/37684 publicado en julio 29,
1999. La secuencia de aminodcido de longitud completa del

receptor DR4 se suministra aqui en la Fig. 2.

El término "DR5" y "receptor DR5 " como se utiliza aqui se
refiere a las formas de dominioc extracelular de longitud completa
y soluble del receptor descrito en Sheridan et al., Science,
277:818-821 (1997); Pan et al., Science, 277:815~ 818 (1997), US
Patent 6,072,047 otorgada en junio 6, 2000; US Patent 6,342,369,
W098/51793 publicada en noviembre 19, 1998; W098/41629 publicada
en septiembre 24, 1998; Screaton et al., Curr. Biol., 2:693-696
(1997); Walczak et al., BMBO J *, 1(5:5386-5387 (1997); Wu et

al., Mature Genetics, 1/7:141-143 (1997); W098/35986 publicada en
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agosto 20, 1998; EP870,827 publicada en octubre 14,
W098/46643 publicada en octubre 22, 1998; W099/02653 publicada en
enero 21, 1999; W099/09165 publicada en febrero 25, 1999;

W099/11791 publicada en marzo 11, 1999.

El receptor DR5 también se ha denominado en la técnica como Apo-
2; TRAIL-R, TR6, Tango-63, hAPO8, TRICK2 o KILLER. El1 término
receptor DR5 utilizado aquf incluye el polipéptido del aminoécido
411 de longitud completa suministrado en la Fig. 32 y el

polipéptido del aminoédcido 440 suministrado en las Figs. 3B-C.

El término "poliol"” cuando se utiliza aqui se refiere ampliamente
a compuestos de alcohol poli hidrico. Los poliocles pueden ser
cualquier polimerc poli (éxido de alquileno) soluble en agua, y
puede tener una cadena lineal o ramificada. Los polioles
preferidos incluyen aquellos sustituidos en una o més posiciones
hidroxilo con un grupc quimico tal como, un grupo alquilo que
tiene entre uno y cuatro carbonos. Tipicamente, el poliol es un
poli (alquilen glicol), preferiblemente poli (etilenglicol)

(PEG) .

Sin embargo, aquellos expertos en la técnica reconocen que otros
polioles, tales como por ejemplo, poli (propilenglicol) vy
copolimeros de polietileno—polipropi}englicol se pueden emplear
utilizando las técnicas para la conjugacién descritas aqui para
PEG. Los polioles de 1la invencién incluyen aquellos bien
conocidos en la técnica y aquellos publicamente disponibles,

tales como de las fuentes comercialmente disponibles.

s, \ 27



WO 2006/029224 35 PCTAUS2005/031907 '/ 2 '5
El término "conjugado" se utiliza aqui de acuerdo a su definicién
mas amplia para significar unido o ligado junto. Las moléculas
son “conjugadas” ciando ellas actdan u operan como sSi estuvieran

unidas.

El término " dominio extracelular " o "ECD" se refiere a una
forma de 1ligando o receptor que estad esencialmente libre de
transmembrana y dominio citoplasmiticos. Ordinariamente, el ECD
soluble tendra menos de 1% de tales dominios de transmembrana
cito plasméticos, y preferiblemente tendriAn menos de 0.5% de

tales dominios.

El término "idén de metal divalente " se refiere a un ién de metal
gue tiene dos cargas positivas. Ejemplos de iones de metal
divalente para uso en la presente invencidén incluyen pero no
estan limitados a 2zinc, cobalto, niquel, caseina, magnesio, vy
manganeso. Las formas particulares de tales metales que se pueden
emplear incluyen formas de sales (por ejemplo formas de sales
farmacéuticamente aceptables), tales como cloruro, acetato,
carbonato, citrato, y sulfato de los iones de metal divalente
anteriormente mencionados. Los iones de metal divalente, como se
describieron aqui, son pref;riblemente empleados en
concentraciones o cantidades (por ejemplo, cantidades efectivas)
que son suficientes para, por ejemplo, (1) mejorar la estabilidad
de almacenamiento de los dimerocs Apo-2L durante un periodo
deseado de tiempo, (2) mejorar la producecién o rendimiento de los
dimeros Apo-2L en un cultivo de célula recombinante o método de

purificacién, {3) mejorar la solubilidad (o reducir 1la
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agreqgacién) de los dimeros Apo-2L, o (4) mejorar la formacién del

trimero Apo-2L.

“Aislado” cuando se utiliza para describir las varias proteinas
descritas aqui, significan proteina que se ha identificado y
separado y/o recubierto de un componente de su ambiente natural.
Los componentes con contaminantes de su ambiente natural son
materiales gue interferirian tipicamente con los usos
diagnésticos o terapéuticos para la proteina, y pueden incluir
enzimas, hormonas, y otros solutos proteinaza o no proteinaza. En
modalidades preferidas, la proteina serad purificada (1) a un
grado suficiente para obtener al menos 15 residuos de secuencia
N-terminal o de aminoAcido interno mediante el uso de un
secuenciadora de copa de giro, o (2) para homogeneidad mediante
un SDS-page bajoc condiciones no reductoras ¢ reductoras
utilizando Coomassie blue o, preferiblemente, teflido con plata.
Las proteinas celulares incluyen la proteina in situ dentro de
las células recombinantes, en razdén a que al menos un componente
del ambiente natural de la proteina no estard presente. De manera
ordinaria, sin embargo, la proteina aislada se preparara mediante

al menos una etapa de purificacién.

Una molécula de Acido nucleico “aislada” es una molécula de acido
nucleico que se identifica y se separa de al menos una molécula
de 4cido nucleico contaminante con la cual este estéd
ordinariamente asociada en la fuente natural del Acido nucleico.
La molécula de 4&cido nucleico del 1ligando Apo-2 aislada es
diferente en la forma o establecimiento de la cual esto se

encuentre en la naturaleza.
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Las moléculas de &acido nucleico de ligando Apo-2 aisladas por lo
tanto se distinguen de la molécula de 4cido nucleico de ligando
Apo-2 en la medida en gque esta exista en células naturales. Sin
embargo, un molécula de Acido nucleico de ligando Apo-2 aislada
incluye las moléculas de adacido nucleico de ligando Apo-2
contenidas en las células que expresan ordinariamente el ligando
Apo-2 donde, por ejemplo, la molécula de &acido nucleico estd en
un s8itio cromosomal diferente de aguellas de las células

naturales.

“*identidad de secuencia de aminodcido %” con respecto a las
secuencias identificadas aqui se define como el porcentaje de las
resinas de aminocacido en una secuencia candidato que son
idénticos con los residuos de aminodcido en la secuencia de
ligando Apo-2, después de alinear la secuenclia e introducir
espacios, si es necesario, para lograr la identidad de secuencia
porcentual mixima, Yy no considerar ninguna sustituciones
conservadoras, a parte de la identidad de secuencia. El
alineamiento para los propdsitos de determinar la identidad de
secuencia de aminoacido porcentual se puede lograr de varias
maneras que son del conocimiento del experto y pueden determinar
parédmetros apropiades para medir el alineamiento, incluyendo
asignar algoritmos necesarios para lograr el alineamiento maximo
sobre las secuencias de longitud completa que son comparadas.
Para los presentes propdésitos, 1los valores de identidad de
aminodcido porcentual se pueden obtener utilizando el programa de
computadora de comparacién de secuencia ALING-2, que fue

elaborado por Genentech, Inc. y el cédigo fuente que ha sido
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presentado con la documentacié4n de usuario con la oficina ‘de
derechos de autor de los Estados Unidos US Copyright Office,
Washington, DC, 20559, registrado bajo el registro de derecho de
autor US No. TXU510087. El1 programa ALIGN-2 estd pUblicamente
disponible a través de Genentech, Inc., South San Francisco, CA.
Todos los parémetros de comparacién de secuencia se establecen

mediante el programa ALIGN-2 y no varian.

El término “secuencias de control” se refieren a unas secuencias
de ADN necesarias para la expresién de una secuencia codificante
operablemente ligada a un organismo huésped particular. Las
secuencias de control que son adecuadas para los procariotes, por
ejemplo, incluyen un promotor, opcionalmente una secuencia
operadora, y un s8itio de unién de ribosoma. Las células
eucaridbticas son conocidas por utilizar los promotores, seflales

de poliadenilacién, y mejoradores.

El &cido nucleico estd, “operablemente ligado” cuando este se
coloca en una relacién funcional con otra secuencia de A&cido
nucleico. Por ejemplo, el ADN para pre secuencia © el lider
secretorio estd operablemente ligado al ADN para un polipéptido
si este se expresa como un AP proteina que participa en la
secrecién del polipéptido; un promotor o mejorador esté
operablemente ligado a una secuencia codificante si este afecta
la trascripcidén de las secuencias; o un sitio de grande ribosoma
estid operablemente ligado a una secuencia codificante si este se
ubica de tal forma que facilite la traduccién. De manera general,
“operablemente ligado” significa que las secuencias de ADN a las

que estdn ligadas son contiguas, y, en el caso del lider
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secretorio, contiguo y en fase de lectura. Sin embargo, los
mejoradotes no tienen que ser contiguos. El1 enlace se logra
mediante la ligacidén en sitios de restriccié4n convenientes. Si
tales sitios no existen, los adaptare de oligo nucleétido
sintéticos o enlazadores no son utilizadcs de acuerdo con la

practica convencional.

Una “célula B” es un linfocito que madura dentro de la médula
6sea, e incluyen una célula B naive, célula B de memoria, o
células B efectuadoras (células de plata). La célula B aqui puede

ser una célula B normal o no maligna.

El antigeno “CD20” es una fosfoproteina no glicocilada de 35 KDA
encontrada en la superficie de mas del 90% de las células B
provenientes de sangre periférica u 6rganos linfoides. El1 CD20
estA presente tanto en células B normales, asi como también en
células B malignas, pero no se expresa sobre las células madre.
Otros nombres para el CD20 en la literatura incluyen el “antigeno
restringido linfocito B” y “BP35”. El antigeno CD20 se describe

en Clark et al. PNAS (USA) 82:1766 (1985), por ejemplo.

Ejemplos de 1los anticuerpos que se unen al antigeno CD20
incluyen: “C2B8" el <cual es ahora denominado "Rituximab”
("RITUXAN®") (US Patent No. 5,736,137); el anticuerpo de murino
2B8 marcada con ittrio- [90] designadag "Y2B8" o el "Ibritumomab
Tiuxetan" ZEVALIN® comercialmente disponible de Idee
Pharmaceuticals, Inc. (patente US No. 5,736,137; 2B8 depositado
con el numero depositado con la ATCC bajo numero de acceso no.

HB11388 en Junio 22, 1993); el IgG2a de murino "Bl," también
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denominado "Tositumomab,™ opcionalmente marcado con 1311 ra
generar el anticuerpo "131I-Bl" (yodo y 1131 tositumomab,
BEXXAR™} comercialmente disponible de Corixa. (ver, también,

patente US No. 5,595,721); el anticuerpo monoclonal de murino
"1F5" (Press et al. Blood 69 (2):584-591 (1987)) y las variantes
de estos que incluyen "la estructura parcheada" o humanizada 1F5
(WO 2003/002607, Leung, ATCC Deposit HB-96450); en anticuerpo 2H7?
de murino y 2H7 quimérico (patente US No. 5,677,180)}; en 2H7
humanizado; HUMAX- CD20™ completamente humano, el anticuerpo de
alta afinidad apuntado en la molécula CD20 en la membrana celular
de las células B (Genmab, Denmark; see, for example, Glennie and
van de Winkel, Drug Discovery Today 8: 503-510 (2003) y Cragg et
al., Blood 101: 1045-1052 (2003)); los anticuerpos monoclecnales
humanos establecidos en la W004/035607 (Teeling et al.); los
anticuerpos AME-133™ (Applied Molecular Evolution); el anticuerpo
A20 ¢ 1las variantes de estos tales como el anticuerpo A20
quimérico humanizado (cA20, ha20, respectivamente ) (US
200370219433, Immunomedics); y los anticuerpos monoclonales 127,
G28-2, 93-1B3, B-Cl o NU-B2 disponibles del A International
Leukocyte Typing Workshop (Valentine et al., In: Leukocyte Typing
III (McMichael, Ed., p. 440, Oxford University Press (1987)). El
anticuerpo CD20 preferido aqui son anticuerpos CD20 quiméricos,
humanizados, més preferiblemente el anticuerpo rituximab, 2H7
humanizado, y A20 quimérico o humanizado (Immunomedics), y el

anticuerpo CD20 humano HUMAX-CD20™ (Genmab).

Los términos "rituximab" o "RITUXAN®" se refieren aqui a
anticuerpos de murino/humanos quiméricos trabajados por

ingenieria genética dirigidos <contra el antigeno CD20 vy
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designados "C2B8" en la patente US No. 5,736,137, quebkn luyen

fragmentos de estos que retienen la capacidad al CD20.

Puramente para los propésitos de esto al menos que se indique
otra cosa, el "2H7 humanizado " se refiere al anticuerpo CD20
humanizado, o a un fragmento de unién de antigeno de este, en
donde el anticuerpo es efectivo para vaciar las células B de
primate in vivo, el anticuerpo comprende la regidén variable de
cadena H (Bn) de esta a al menos una secuencia CRH3 proveniente
del anticuerpo CD20 anti humano y sustancialmente los residuos de
la estructura de consensc humane (FR) del sub grupo III de la

cadena pesada humana (VyIII).

Un 2H7 humanizado preferidoc es un anticuerpoc intacto o un
fragmento de anticuerpo que comprende la secuencia de cadena

ligera variable:

DIQMTQSPSSLSASVGDRVTITCRASSSVSYMHWYQQKPGKAPKPLIYAPSNLASGVPSRFSGSG

SGTDETLTIS SLQPEDFATYYCQQWSFNPPTFGQGTKVEIKR (SEQ ID NO: 7);
Y la secuencia de cadena pesada variable:

BVQLVESGGGLVQPGGSLRLSCAASGYTFTSYNMHWVRQAPGKGLEWVGALY PGNGDTSYNQKFK
GRFTISVDKS KNTLYLQMNSLRAEDTAVYYCARWYYSNSYWYFDVRGQGTLVTVSS (SEQ ID

NO: 8)

Donde el anticuerpo 2H7 humanizado es un anticuerpo intacto,
preferiblemente este comprende la secuencia de aminodcido de

cadena ligera:
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DIQMTQEPSSLSASVGDRVTITCRASSSVSYMHWYQQKPGKAPKPLIYAPSNLASGVPSRESGSG

SGTDFTLTIS

SLQPEDFATYYCQQWSEFNPPTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASWCLLNNEYPR

EAKVQWKVD

NALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSEFNRGEC

(SEQ ID NO:9);
Y la secuencia de aminodcide de cadena pesada:

EVQLVESGGGLVQPGGSLRLSCAASGYTFTSYNMHWVRQAPGKGLEWVGAIYPGNGDTSYNQKFK
GRFTISVDKS
KNTLYLOMNSLRAEDTAVYYCARWYYSNSYWYFDVWGQGTLVIVSSASTKGPSVEPLAPSSKSTS
GGTAALGCL
VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWIVPSSSLGTQTYICNVNHKPSNTKV
DKKVZPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVICVWDVSHEDPEVKENWYVDGVEVHN
AKTKPREEQ
YNSTYRWSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKN
QVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQOGNVESCSVMHEALHNH

YTQKSLSLSP GK (SEQ ID NO:10)
0 la secuencia de aminoAdcido de cadena pesada:

EVQLVESGGGLVQPGGSLRLSCAASGYTFTSYNMHWVRQAPGKGLEWVGAIYPGNGDTSYNQKFK
GRFTISVDKS
KNTLYLQMNSLRAEDTAVYYCARWYYSNSYWYFDVWGQGTLVTVSSASTKGPSVFPLAPSSKSTS

GGTAALGCL
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VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSWIVPSSSLGTQTYIC SNTKV
DKKVEPKSC

DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRT PEVICVWDVSHEDPEVKENWYVDGVEVHN
AKTKPREEQ
YNATYRWSVLTVLHQDWLNGKEYKCKVSNKALPAPIAATISKAKGQPREPQVYTLPPSREEMTKN
QVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQOGNVFSCSVMHEALHNH

YTQKSLSLSP GK (SEQ ID NO: 11).

“La citotoxicidad mediada por célula dependiente de anticuerpo” y
“ADCC” se refieren a una reaccién mediada por célula en la cual
las células citotdédxicas que expresan los receptores FC (FCRS)
{por ejemplo células asesinas naturales (NK) neutrégencs, vy

macréfagos) .

Reconoce el anticuerpo unido sobre una célula blanco vy
subsecuentemente causa la lisis de la célula blanco. Las células
primarias para mediar ADCC, células NK, expresan solamente

FCaRIII, mientras que los monocitos expresan FCaRI, FCaRII, y

FCaRIII. La expresiétn de FCR sobre células hematopoyéticas se
resume en la.tabla 3 en la pagina 464 de Ravetch y Kinet, Annu.
Rev. Immunol 9:457-92 (1991). Para evaluar la actividad ADCC de
una meolécula de interés, un ensayo ADCC in Vitro, tal como aquel
descrito en la patente US No. 5,500,362 o 5,821,337 se puede
desarrollar. Las células efectuadotes Utiles para tales ensayos
incluyen células mononucleares de sangre periférica (PBMC) vy
células asesinas naturales (NK) . Alternativamente, o)

adicionalmente, la actividad ADCC de la molécula de interés se
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puede evaluar in vivo, por ejemplo, en un modelo de animal tal
como el descrito en en Clynes et al. PNAS (USA) 95:652-656

(1998) .

"células efectuadoras humanas “son leucocitos que expresan unc o
mds FcR y desarrollan funciones efectuadoras. Preferiblemente,
las células que expresan al menos FCaRIII, y llevan a cabo la
funcién efectuadora ADCC. Los ejemplos de leucocito romanos que
median ADCC incluyen células mono nucleares de sangre periférica
(PBMC), células asesino naturales (NK), monocitos, células T
citotéxicas y neutréfilos; siendo las células PBMC y NK las

preferidas.

Los términos "receptor Fc " o "PcR" son utilizados para describir
un receptor que se une a la regién FcR de un anticuerpo. El1 FcR
preferido es un FCR humano de secuencia nativa. Mas adn el FcR

preferido es aquel que se une a un anticuerpo IgG (un receptor
gama) e incluyen los receptores de las sub clases FcaRI, FcaRII,
y Fca RIII que incluyen las variantes alélicas y alternativamente
las formas y empalmadas de estos receptores. Los receptores
FcoRII incluyen el FcaRIIA (un "receptor activante") y el FcaRIIB
{un "receptor de inhibicibén "), que tiene secuencias de
aminodcido similares que difieren principalmente en los dominios
citoplasmidticos de esta. El receptor activante FcaRIIA contiene
un motivo de activaciédn basado en tiroxina inmunoreceptora (ITAM)
en su dominio citoplasm&tico. El receptor de inhibicién FcoRIIB

contiene un motivo de inhibicidén basado en tiroxina

inmunoreceptora (ITIM) en su dominio citoplasmatico. (Ver Daeron,

34
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Annu..Rev. Immunecl. 15:203-234 (1997)}. Los FcR son o se
revisar en Ravetch y Kinet, Annu. Rev. Immunol 9:457-92 (1991);
Capel et al., Immunomethods 4:25-34 (1994); y de Haas et al., J.

Lab. Clin. Med. 126:330-41 (1995).

Otros FcR, que incluyen aquellos por ser identificados en el
futuro, estdn comprendidos por el término "FcR"™ aqui. El término
también incluye el receptor neonatal, FcRn, que es responsable
por la transferencia de lcs IgGs maternos al feto (Guyer et al.,
J. Immunol. 117:587 (1976) and Kim et al., J. Immunol. 24:249
{1994)). Los FcR incluyen agui polinucleétidos tales como el
dimorfismc genético en el gen que codifica el FcaRIIIa en una
fenilalanina (F) o una valina (V) en la posicién de aminocacido
158, localizada en la regidén del receptor que se une al IgGl. La
valina homocigoto FcaRIIIa (FcaRIIIa- 158V) se ha mostradc por
tener una afinidad superior por el IgGl humano y media el ADCC
incrementado in Vitro en relacién a la fenilalanina homocigota
FcaRIIIa (FcaRIIIa-158F) o receptores heterocigotos (FcayRIIia-

158F/v).

"citotoxicidad dependiente de Complemento" ¢ "CDC" se refiere a
la capacidad de una molécula a lisar un blanco en la presencia de
complemento. La celda de activacién de complemento se inicia como
la unién del primer componente del sistema de complemento (Clg) a
una molécula (por ejemplc un anticuerpo) complejado con un
antigeno innato. Para evaluar la activacién de complemento, un
ensayo CDC, por ejemplo, como se describié en Gazzano-Santoro et

al., J. Immunol. Methods 202:163 (1996), se desarrollé.
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El término "anticuerpo" se utiliza aqui en el sentido mAs amplio
y cubre especificamente los anticuerpos monoclonales intactos,
los anticuerpos poli clonales, los anticuerpos multi especificos
(por ejemplo anticuerpos bi especificos) formados de al menos dos
anticuerpos intactos, y los fragmentos de anticuerpo en tanto

ellos exhiban la actividad biolégica deseada.

“fragmentos de anticuerpo” comprende una porcidédn de un anticuerpo
intacto, preferiblemente que comprende el antigeno de unldé o la
regién variable de este. Ejemplos de fragmentos de unién incluyen
Fab, Fabl, F(ab')2, y los fragmentos Fv; diacuerpos; anticuerpos
lineales, moléculas de anticuerpo de cadena simple; y anticuerpos

multi especificos formados de fragmentos de anticuerpo.

“anticuerpos nativos” son usualmente lico proteinas
heterotetraméricas de aproximadamente 150000 Daltons, compuestos
de dos cadenas ligeras (L) idénticas y dos cadenas pesadas (H)
idénticas. Cada cadena ligera esta ligada a una cadena pesada
mediante una unién disulfuro covalente, aunque el nGmero de
enlaces disulfuro varia entre las cadenas pesadas de diferentes
isotipos de inmunoglobulina. Cada cadena pésada y ligera también
tiene puente disulfuro intra cadenas regularmente espaciados.
Cada pesada tiene en un extremo un dominio variable (VH) por un
nimero de dominios constantes. Cada cadena ligera tiene un
dominio variable en un extremo {(VN) y un dominio constante en su
otro extremo; el dominio constante de la cadena ligera se alinea

con el primer dominio constante de la cadena pesada, y el dominio
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variable de cadena ligera se linea con el dominio variable de la

cadena pesada.

Los residuos de aminodcido particulares se cree que forman una
interfase entre los dominios variables de cadena ligera y de

cadena pesada.

El término “variable” se refiere al hecho de que ciertas
porciones de los dominios variables difieren extensivamente en
las secuencias de los anticuerpos y son utilizados en la unién y
especificidad de cada anticuerpo particular para su antigeno
particular. Sin embargo la variabilidad no estd homogéneamente
distribuida a través de los dominios variables de los
anticuerpos. Se concentran en tres dominios varlables de cadena.
Las porciones mAds altamente conservadas de los dominios variables
son denominadas las regiones de estructura (FR),. Los dominios
variables de las cadenas pesadas y livianas nativas comprenden
cada uno 4FR, adaptando grandemente una configuracién de léamina
beta, concentrada a tres regiones hipervariables, que forman
conexiones de arco, y en algunos casos forman parte de, 1la
estructura de lamina beta. En las reglones hipervariables en cada
cadena son mantenidas juntas en proximidad cercana mediante los
FORMULA y, con las regiones hipervariables de la otro cadena,
contribuyen en la formacidén de un sitio de unién de antigeno de
los anticuerpos (ver, Kabat et al., Sequences of Proteins of
Immunological Interest, 5th Ed. Public Health Service, National
Institutes of Health, Bethesda, MD. (1991)). Los dominios
constantes no estan directamente involucrados en unir wun

anticuerpo o un antigeno, sino gque exhiben varias funciones
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efectuadoras, tales, como la participacién del anticuerpo en

citotoxicidad mediada por célula dependiente de anticuerpo (ASC).

La digestién de papaina de los anticuerpos produce dos fragmentos
de unién de antigeno idénticos, denominados fragmentos "“FAB”,
cada uno con un sitio de unién de antigeno simple, y un fragmento
“FC” residual, cuyo nombre refleja su capacidad para cristalizar
fadcilmente. El tratamiento de toxina produce un fragmento F
(ab')2 que tiene dos sitios de unién de antigeno y es afin capaz

de reticular antigeno.

“FV” es el fragmento de anticuerpo minimo que contiene un
reconocimiento de antigeno completo y un sitio de unidén de
antigeno. Esta regién consiste de ;n dimero de una cadena pesada
y un dominio variable de cadena ligera en asociacién estrecha, no
covalente. Es en esta configuracién que las tres regiones
hipervariables de cada dominie variable interactiian para definir
un sitio de unién de antigeno sobre la superficie del dimero VH-
VL. Colectivamente, las seis regiones hipervariables confieren
especificidad de unién de antigenc al anticuerpo. Sin embargo,
ain un dominio variable simple (o la mitad de un FV que comprende
solamente tres regiones hipervariables especificas para un
antigeno) tiene la capacidad de reconocer y unirse al antigeno,

aunque a una afinidad inferior de la del sitio de unién completo.

El fragmento FAB también contiene el dominio constante de la
cadena ligera y el primer dominio constante (CH1l) de la cadena
pesada. Los fragmentos FAB’ difieren de 1los fragmentos FAB

mediante la adhesién de unos pocos residuos en el terminal
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carboxi del dominic CH1 de cadena pesada que incluye una o mas
cisteinas provenientes de la regiétn pivote de anticuerpo. E1
FAb’-SH es la designacién aqui para el fAB’ en el cual el o los
residuos de cisteina de los dominios constantes llevan al menos
un grupo tiol libre. Los fragmentos de anticuerpo (FAB’)?
originalmente fueron producidos como pares de los fragmentos FAb’
que tienen cisteinas pivote entre ellas. Otros acoplamientos

quimicos de fragmento de uni cuerpo también son conocidos.

Las “cadenas ligeras” de anticuerpos (inmunoglocbulina)

provenientes de las especies de vertebrados se pueden asignar a
unoc o dos tipos claramente distintos, denominados capa (x) vy

landa (A), con base en las secuencias de aminodcido de sus

dominios constantes.

Dependiendo de la secuencia de aminodcido del dominio constante
de sus cadenas pesadas, los anticuerpos pueden ser asignados a
diferentes clases. Existen cinco clases principales de
anticuerpos intactos: IgA, IgD, IgE, IgG, y IgM, y varios de
estos pueden ser adicionalmente divididos en sub clases
(isotipos), por ejemplo, IgG-I, IgG2, IgG3, IgG4, IgA, y IgA2.
Los dominios constantes de cadena pesada que corresponden a las
clases diferentes de los anticuerpos son denominada «, &, ¢, Y, y

M, respectivamente.

Las estructuras sub unitarias de las configuraciones
tridimensionales de clases diferentes de inmunoglobulinas son

bien conocidas.
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Los fragmentos de anticuerpo “Fv de cadena simple” o ™“SCFV”
comprenden los dominios Vh y VL del anticuerpo, en donde estos
dominios estén presentes en una cadena de polipéptido simple.
Preferiblemente, el polipéptido FV comprende adem&s un ligador de
polipéptido entre los dominios VH y VL que le posibilitan al scFv
formar la estructura deseada para la unién de antigeno. Para una
revisién del ScFv ver Pludckthun in The Pharmacology of Monoclonal
Antibodies, wvol. 113, Rosenburg and Moore eds., Springer-Verlag,

New York, pp. 269-315 (1994).

El término “diacuerpo” se refiere a fragmentos de anticuerpo
pequefios con dos sitios de unién de antigeno, cuyos fragmentos
comprenden un dominio variable de cadena pesada (VH) conectado a
un dominioc variable de cadena ligera (VL) en la misma cadena de
polipéptido (VH-VL). Al utilizar un ligador que es demasiado
corto para permitir el pareado entre los dos dominios sobre la
misma cadena, los dominios son forzados a aparearse con los
dominios complementarics de otra cadena y crear dos sitios de
unién de antigeno. Los diacuerpos se describen mas completamente
en, por ejemplo, EP 404,097; WO 93/11161; and Hollinger et al.,

Proc. Natl. Acad. Sci. USA, 90:6444-6448 (1993).

El término “anticuerpo monoclonal” como se utiliza aqui se
refiere a un anticuerpo obtenido de una poblacién de anticuerpos
sustancialmente homogéneos, es decir, los anticuerpos
individuales que comprenden la poblacién son idénticos excepto
por las mutaclones posibles de ocurrencia natural que puede estar
presentes en cantidades menores. lLos anticuerpos monoclonales son

altamente especificos, los cuales estén dirigidos contra el sitio

\ 4
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anti higiénico simple. Adicionalmente, como contrast a>las l

preparaciones de antl cuerpo convencional (policlenal) que
incluyen tipicamente diferentes anticuerpos dirigidos contra
diferentes determinantes (epitopos), cada anticuerpo monoclonal
estd dirigido contra un determinante simple sobre el antigeno.
Ademas de su especificidad, los anticuerpos monoclonales son
ventajosos porque ellos son sintetizados en el cultivo de
hibridoma, no contaminado por otras inmunoglobulinas. El
modificador “monoclonal” indica el caradcter del anticuerpo a ser
obtenido de una poblacién de anticuerpos sustancialmente
homogénea, y no se debe considerar comoc que requiera produccidn
del anticuerpc por ninglin método particular. Por ejemplo, los
anticuerpos monoclonales a ser utilizados de acuerdo con la
presente invencién se pueden hacer mediante el método de
hibridoma primero descrito por Kohler et al., Nature, 256:495
(1975), o se pueden hacer mediante métodos de ADN recombinante
{(ver, por ejemplo., patente estadounidense No. 4,816,567) Los
“anticuerpos monoclonales” también se pueden aislar de librerias
de anticuerpo de fago utilizando las técnicas descritas en
Clackson et al., Nature, 352:624-628 (1991) y Marks et al., J.

MoI. Biol., 222:581-597 (1991), por ejemplo.

Los anticuerpos monoclonales especificamente aqui incluyen
anticuerpos “quiméricos” (inmunoglobulinas) en 1la cual una
porcién de la cadena pesada y/o ligera es idéntica o homéloga a
las secuencias correspondientes en anticuerpos derivados de
especies particulares o que pertenecen a una clase o sub clase de
anticuerpo particular, aunque el resto de las cadenas es idéntica

u homéloga a las secuencias correspondientes en anticuerpos

.-;"-
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derivados de otras especies o0 que pertenecen a otras clases o sub
clases de anticuerpo, asi, como también fragmentos de tales
anticuerpos, en tanto ellas exhiban la. actividad biolégica
deseada (patente.S. No. 4,816,567; Morrison et al., Proc. Natl.

Acad. Sci. USA, 81:6851-6855 (1984)).

Los anticuerpos quiméricos de interés incluyen anticuerpos
“privatizados” que comprenden las secuenclas de unién de antigeno
de dominio variable derivadas de un primate no humano ({ por
ejemplo mono del viejo mundo, tal como el baboon, rhesus o el
mono cinomolgus ) y las secuencias de regién constante humana

(patente US No. 5,693,780).

Las formas “humanizadas” de 1los anticuerpos no humanos (por
ejemplo murino) son anticuerpos quiméricos que contienen
secuencias minimas derivadas de inmunoglobulina no humana. Para
la mayor parte, los anticuerpos humanizados son inmunoglobulinas
humanas (anticuerpo receptor) en los cuales el residuo
proveniente de la regién hipervariable del receptor son
reemplazados por residuos de la regién hipervariable de las
especies no humanas, (anticuerpo donador) tal como ratén, rata,
conejo © primate no humano que tiene la especificidad deseada,
afinidad, y capacidad. En algunos casos, los residuos de
estructura (FR) de la inmunoglobulina no humana son reemplazados
por los residuos no humanos correspondientes. Adicionalmente, los
anticuerpos humanizadeos pueden comprender residuo que nos son
encontrados en el anticuerpo receptor o en el anticuerpo deonador.
Estas modificaciones son hechas para refinar adicionalmente el

desempefio del anticuerpo. En general, el anticuerpo humanizado
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comprenderd esencialmente todas o al manos una, y quimicamentel&é
dos, dominios variable, en los cuales o sustancialmente todos los
aros hipervariables corresponden a aquellos de la inmunoglobulina
no humana, y a todas o a sustancialmente todos los FR son
aquellos de wuna secuencia de inmunoglobulina humana. El
anticuerpo humanizado también comprendera al menos una porcién de
una regién.constante de inmunoglobulina (FC), tipicamente que de
una inmunoglobulina humana. Para detalles adicionales, ver, Jones
et al., Nature 321:522-525 (1986):; Riechmann et al.,.Nature
332:323-329 (1988); y Presta, Curr. Op. Struct. Biol. 2:593-596
(1992) .

El términos ™“regién hipervariable” como se utiliza aqui se
refiere a los residuos de aminocécido de un anticuerpo los cuales
son responsables por la unién de antigeno. La regiébn
hipervariable comprende los residuos de aminodcido de una regidn
de determinante complementariedad o “CR” por ejemplo los residuos
24-34 (L1) 50-56 (L2) y 89-97 (L3) en el dominioc de variable de
cadena ligera y 31-35 (Hl1l), 50-56 (L2) y 89-97 (L3) en el dominio
variable de cadena pesada; 31-35 (Hl), 50-65 (H2) y 95-102 (H3)
en el dominio variable de cadena pesada; Kabat et al., Sequences
of Proteins of Immunological Interest, 5th Ed. Public Health
Service, National Institutes of Heglth, Bethesda, MD. (1991)) y/o
aquellos residuos de un “aro hipervariable” (por ejemplo residuos
26-32 (Ll), 50-52 (L2) y 91-96 (L3) en el dominio variable de
cadena ligera y;26-32 (Hl), 53~ 55 (H2) y 96-101 (H3) en el
dominio variable de cadena pesada; Chothia and Lesk J. MoI. Biol.

196:901-917 (1987)). Los residuos de “estructuras” o “FR" son
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aquellos residuos de dominio variables diferentes de los residuos

de regién hipervariable como se definieron aqui.

Un anticuerpo “que une” un antigeno de interés, por ejemplo CD20
o DR4 o DRS, es uno capaz de unir aquel antigeno con suficiente
afinidad y/o avidez de tal forma que el anticuerpo es (itil comeo
un agente terapéutico para apuntar a una célula que exprese el

antigeno.

Para los prop6dsitos de esto “inmuno terapia” se referira a un
método para tratar un mamiferc (preferiblemente un paciente
humano)} con un anticuerpo, en donde el anticuerpo puede ser un
anticuerpo no conjugado_o “desnudo”, © el anticuerpo se puede
conjugar o fusionar con R las moléculas heterbdlogas o el o los
agentes, tal como uno © mds agente o agentes c¢ito téxicos,

generando de esta manera un “inmunoconjugado”.

Un anticuerpo “aislado” es aquel que ha sido identificado y
separado y/o recuperado de un componente de su ambiente natural.
Los componentes contaminantes de su ambiente natural son
materiales que interferirfan con los wusos diagnoésticos o
terapéuticos del agonista o anticuerpo, y pueden incluir enzimas,
hormonas, y otros solutos, proteindceos o no proteindceos. En
modalidades preferlidas, el anticuerpo serd purificado (1) a méas
del 95% en peso del anticuerpo comoc se determiné mediante el
método Lowry, y mas preferiblemente méAs del 99% en peso, (2) a un
grado suficiente para obtener al menos 15 residuos de 1la
gecuencia de amincidcido N-terminal o interna {(mediante el uso de

un secuenciador de copa de giro) o (3) hasta homogeneidad
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mediante SDS - PAGE bajo condiciones reductoras y no reductoras lz&
utilizando azul Coomassie o Coomassie blue, o, preferiblemente,
tiente de plata. El anticuerpo aislado incluye el anticuerpo in
situ dentro de las células recombinantes en razén a que al menos
un componente del ambiente natural del anticuerpo no estaré

presente. De manera habitual, sin embargo, el anticuerpo aislado

se prepararid mediante al menos una etapa de purificacién.

La expresién “cantidad efectiva” se refiere a una cantidad del
Apo2L/TRAIL o anticuerpo receptor de muerte de un anticuerpo CD20
que es efectivo para prevenir, mejorar o tratar la enfermedad o

la condicién en cuestidén.

El término “agente inmuno supresor” como se utiliza aqui para
terapia adjunta se refiere a sustancias que actilan para suprimir
o enmascarar el sistema inmune del mamifero que estd siendo
tratado. Este incluird sustancias que suprimen la produccién de
citoquina, sub regqulan o suprimen la expresiédn de auto antigeno,
0 enmascaran los antigenos NHC. Ejemplos de tales agentes
incluyen 2-amino-6-arilo-5- pirimidinas sustituidas (ver patente
estadounidense No. 4,665,077, cuya descripcibén se incorpora aqui
como referencia ); drogas anti inflamatorias no esteroides
(NSRIDs); azatioprina:; ciclofosfamida; bromocriptina; danazol;
dapsona; glutaraldehido (que enmascara los antigenos MHC como se
describieron en la patente estadounidense No. 4,120,649);
anticuerpos anti-idiotipicos para los antigenos MHC y los
fragmentos MHC; 1la ciclosporina A; los esteroides tales como
glucocorticosteroides, por ejemplo prednisona, metilprednisclona,

dexametasona, y hidrocortisona; metotrexato (oral o sub cuténeo)}:
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hidroxicloroquina; sulfasalazina; leflunomida; nistas

receptores de citoquina o citoquina que incluyen los anticuerpos

anti- interferbn-y, -p, o =-a, anticuerpos del factor-a de
necrosls antitumoral{infliximab o adalimumab), la inmunocahesina
anti-TNFa (etanercept), los anticuerpos de factor-p de necrosis
anti-tumoral, los anticuerpos anti-interleukina-2 Y los
anticuerpos del receptor anti-IL-2; los anticuerpos anti-LFA-I,
gue incluyen anti-CDlla y los anticuerpos anti- CD18; los
anticuerpos anti-L3T4; las globulinas anti-linfocito heterélogas;
los anticuerpos pan-T, preferiblemente anti-CD3 o anticuerpos
anti-CD4/CD4a; el péptido soluble que contiene el dominio de
unién LFA-3 (WO 90/081B7 publicada 7/26/90); estreptogquinasa;
TGF-p; estreptodornasa; ARN o ADN proveniente del hdesped; FK506;
RS-61443; deoxispergualina; rapamicina; receptor de célula T
(Cohen et al., U.S. Pat. No. 5,114,721); fragmentos receptores de
célula T (Offner et al., Science, 251: 430-432 (1991); WO
90/11294; Ianeway, Nature, 341: 482 (1989); y WO 91/01133); y los

anticuerpos receptores de célula T (EP 340,109) tal como T10B9.

El término "agente cito téxico " como se utiliza aqui, se refiere
a una sustancia que inhibe o evita las funciones de las células
y/o origina la destruccién de ias células. El término esté
destinado a incluir los isétopos radiactivos (por ejemplo, At2!?,
i3, qi25 ¢ polsE  polee  guis3 g2z P32 o 155 jgbtopos
radiocactivo de Lu), los agentes quimioterapéuticos, y las toxinas
tales como las toxinas de molécula pequefia © 1las toxinas
enzimiticamente activa de origen bacterial, fungoso, vegetal o

animal, o fragmentos de estos.
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"Actividad sinérgica"™ o "sinergia" o "efecto sinérgico" o \5
"cantidad sinérgicamente efectiva" para los propbésitos de estas
significan que el efecto observado cuando emplea una combinacién

de Apo2L/TRAIL o anticuerpo receptor de muerte y el anticuerpo

CD20 es (1) mayor que el efecto logrado cuando aquel Apo2L/TRAIL,
anticuerpo receptor de muerte o anticuerpo CD20 se emplea sélo (o
individualmente} y (2) mayor que la suma agregada (aditiva)
efecto para aquel Apo2L/TRAIL o anticuerpo receptor de muerte y
anticuerpo. Tal efecto de ainergia o sinérgico se puede
determinar por via de una variedad de medios conocidos por
aquellos expertos. Por ejemplo, el efecto sinérgico del
Apo2L/TRAIL o anticuerpo receptor de muerte y anticuerpo CD20 se
puede observar en formatoes de ensayo in Vitro o in vivo
examinando la reduccidédn del nimero de células tumorales o de masa

de tumor.

Los términos “apoptosis” y “actividad apoptésica” son utilizados
en un amplio sentido para referirse a una forma ordenadamente o
controlada de muerte celular en mamiferos que es tipicamente
acompaflada por uno o mids cambios celulares caracteristicos, que
incluyen la condensacién del citoplasma, la pérdida de la
membrana de plasma microvilli, la segmentacidén de los ndcleos, la
degradacién del ADN cromeosomal o la pérdida de la funcidn
mitocondrial. Esta actividad se puede determinar al medir
utilizando métodos bien conocidos en la técnica, por ejemplo,
mediante ensayos de viabilidad celular, los andlisis FAC o 1la
electroforesis de ADN, la unién de anexina V, la fragmentacién de
ADN, el -encogimiento celular, 1la dilatacién del reticulo

endoplasmiatico, la fragmentacién celular y/o la formacién de
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vesicula de membrana (denominadas cuerpos apoptisicods). Los
ensayos que determinan la capacidad de un anticuerpo {por ejemplo
Rituximab) a inducir la apoptosis se han descrito en Shan et al.
Cancer Immunol Immunther 48:673-83 (2000); Pedersen et al. Blood
99:1314-9 (2002); Demidem et al. Cancer Chemotherapy &

Radiopharmaceuticals 12 (3):177-186 (1997), por ejemplo.

Los términos "cancer", "“canceroso", y "maligno" se refieren o
describen las condiciones fisiolégicas en mamiferos que estén
tipicamente caracterizados por el <crecimiento celular no
regulado. Ejemplos de céncer inclqyen pero no estan limitados, a,
carcinoma que incluyen adenocarcinoma, linfoma, melastroma,
melanoma, sarcoma y leucemia. Ejemplos mas particulares de tales
canceres incluyen cancer de célula escamosa, cancer pulmonar de
célula pequefla, cancer pulmonar de célula no pequefla, cdancer
gastrointestinal, linfoma de Hodgkin' y no Hodgkin', cancer
pancreatico, glioblastoma, glicoma, cancer cervical, céncer de
ovario, cancer de higado tal como el carcinoma hepatico y la
hepatoma, cancer de vejiga, céncer de mama, cédncer de colén,
cadncer colo rectal, carcinoma endometrial, mieloma (tal como
mieloma miltiple), carcinoma de glandula salivar, céncer de rifién
tal como carcinoma de célula de préstata y tumores Wilms,
carcinoma de célula basal, melanoma cancer de préstata, céncer de
vulva, cédncer de tiroides, céncer testicular, céncer esofigico y

varios tipes de cancer de cabeza y cuello.

El término “enfermedad relacionada con sistema inmune” significa
una enfermedad en la cual un componente del sistema inmune de un

mamifero origina, media o contribuye de otra manera a 1la

5\
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morbilidad en el mamifero. También estén incluidas enfermedades\fS‘ZI
en las cuales la estimulacién o intervencién de la respuesta
inmune tiene un efecto mejorado o de prohibicién de 1la
enfermedad. Incluida en este término estdn 1las enfermedades
autoinmunes, las enfermedades inflamatorias no mediadas por
inmunidad, las enfermedades infecciosas, y las enfermedades de
inmuno deficiencia. Ejemplos de enfermedades relacionadas con
inmunidad e inflamatorias, algunas de las cuales son inmunes o
mediadas por célula T, que se pueden tratar de acuerdo con la
invencién, incluyen lupus heritematoso, artritis remautoide, a
artritis crénica Jjuvenil, espdndil artropatias (esclerosis
miltiple (esclerodermia)), niopatias inflamatorias y diopdticas
(dermatositis poliomiocitis), sindrome de Sjogren, vasculitis
sisténica, sarcoidosis, anemia hemolitica autoinmune
(pancitopenia inmune, hemoglobinuria nocturna paroxismal),
trombositopenia autoinmune (parpura trombocitopénica idiopética,
trombositotenia mediada por iﬁmunidad ), tiroiditis (enfermedad
de Grave, tiroiditis Hashimoto, tiroiditis linfocitica juvenil,
tiroiditis atropica), diabetes mellitus, enfermedad renal mediada
por sistema inmune (glomerulonefritis, tubulointersticial
nefritis), enfermedades desminilizantes del sistema nervioso
central y periférico tal como esclerosis miltiple, poli
neuropatia desmienilizante a sindrome de - Barre, y poli
neuropatia desmienilizante inflamatoria crénica, enfermedad
heptobiliar tal como hepatitis infecciosa (hepatitis A, B, C, D,
E y otros virus no hepatotrépicos), hepatitis activa crénica
autoinmune, cirrosis filial primaria, hepatitis granulomatosa, y
colangitis esclerosante, enfermedad del pulmén inflamatoria ¥y

fibrética tal como enfermedad inflamatoria del intestino (colitis
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ulcerativa: enfermedad de Crohn's ), enteropatia sensible gluten,
y enfermedad de Whipple, enfermedades de la piel autoinmunes vy
mediadas por inmunidad que incluyen enfermedades de piel bulosa,
eritema  multiforme Yy dermatitis de contacto, soriasis,
enfermedades alérgicas tales como asma, rinitis alérgica,
dermatitis atépica, hipersensibilidad a los alimentosa vy
urticaria, enfermedades inmunolégicas del pulmén tales como
neumonias eosinofilicas, fibrosis pulmonar e idiomdtica vy
neumotes de hipersensibilidad enfermedades asociadas a
transplante que incluyen rechazo de injerto y enfermedad de
injerto vs. huésped. Las enfermedades infeccicsas incluyen SIDA
(infecciédn por HIV), hepatitis A, B, C, D, y E, e infecciones
bacteriales, infeccionea fungosa, infecciones por protozoarios e

infecciones parasiticas.

Una “malignidad de célula B” es una malignidad que involucra la
célula B. ejemplos incluyen enfermedad de Hodgkin (LPHD); linfoma
de no Hodgkin (NHL); linfoma de célula de centro folicular (PCC};
leucemia linfocitica aguda (ALL); leucemia linfocitica crénica
(CLL); leucemia de célula mielosa, linfoma linfocitico
plasmocitoide; linfoma de célula de manto, linfoma relacionado
con SIDA o HIV; mieloma miltiple; linfoma del sistema nervioso
central (CNS); trastorno linfo proliferativo post transplante
(PTLD) ; macroglobulina de Waldenstrom (linfoma
linfoplasmacitico); tejido de linfoide asociado a mucosa (MALT);

y linfoma/leucemia de célula marginal.

El linfoma no Hodgkin {NHL) incluye, pero no se limita a, NHL

grado/folicular, NHL relapsado o refractario, NHL de grado bajo
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de liga frontal, NHL etapa III/IV, NHL resistente qidi ‘10\64'
terapia, NEL linfocitico pequefio (SL), NHL de grado intermedio/
folicular, NHL difuso de grado intermedio, linfoma de célula.
grande difusa, NHL agresivo {que incluye NHL de linea frontal
agresiva y NHL relapsado agresivo), NHL relapsante después o
refractario a transplante de célula madre autdloga, NHL inmuno
blastico de alto grado, NHL linfobldstico de grado alto, linea
celul.ar no clivada pequefia de alto grado, NHL de enfermedad de
masa,, etc.

Una "enfermedad autoinmune" aqui es una enfermedad o trastorno
gue surge de y estd dirigida contra unos tejidos propios de
individuos o ¢o0 segregado o manifestacién de este o condicién
resultante de estos. Ejemplos de enfermedades autcoinmunes o
desérdenes incluyen, pero no estdn limitados a artritis (artritis
reumatoides, artritls remautoide juvenil, osteocartritis, artritis
soridtica, y espodilitis anquilosante )}, soriasis, dermatitis que
incluye dermatitis atoépica; urticaria idiom&tica crénica,
urticaria autoinmune crdnica, poliomisitis/dermatomiositis,
necrolisis epidérmica téxica, escleroderma sistémica Y
esclerosis, respuestas asociadas con enfermedad inflamatoria del
intestino (IBD) (enfermedad de Crohn, colitis ulcerativa ), e IBD
con co-segregado de pyoderma gangrenosum, Eritema nodoso,
colangitis esclerosante primaria y/o episcleritis), sindrome de
enfermedad respiratoria, que incluye sindrome de enfermedad
respiratoria de adulto (ARDS), meningitis, enfermedades mediadas
por IgE tales como anafilaxis y rinitis alérgica, encefalitis
tales como encefalitis de Rasmussen, uveitis, colitis tales como

colitis microscédpica y colitis colagenosa, glomerulonefritis (GN)
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tal como GN membranosa, GN membranoso idiopatico,
Proliferativo membranoso (MPGN), GN tipo I y tipo II, Yy
ridpidamente progresiva, condiciones alérgicas, eczema, asma, -
condicionea que inveolucran la infiltracién de <c¢élulas T
respuestas inflamatorias crénicas, aterosclerosis, miocarditis
autoinmune, eficiencia de adhesidén de leucocito, lupus sistémico
heritematoso(SLE) tal comoc SLE cutaneo, lupus (que incluye
nefritls, cerebritis, pediadtricos, alopecia discordia no renal
pedidtrica), diabetes de incidencia juvenil, esclerosis maltiple
(MS) tal como MS espino ¢éptica, encefalomielitis alérgica,
respuesta inmune asociada con hipersensibilidad aguda y retrasada
mediada por citoquinas y linfocitos T, tuberculosis, sarcoidosis,
granulomatosis que incluye granulomatosis Wegener,
agranulocitosis, vasculitis (que incluye vasculitis de bazo
grande {(que incluyen reumapolimialgia reumdtica y artritis de
célula grande (Takayasu)), vasculitis de bazo medio (que incluyen
enfermedad de kawasaki y Poliarteritis Nodosa), vasculitis del
CNS, y vasculitis aséciada a ANCA, tal como vasculitis o sindrome
de Churg-Strauss (CSS) ), anemia apléastica, anemia positiva
Coombs, anemia Diamond Blackfan, anemia hemolitica inmune, anemia
hemolitica autoinmune que incluye (AIHA), anemia perniciosa,
aplasia de célula roja pura (PRCA), deficiencia del Factor VIII,
hemofilia A, neutropenia autoinmune, pancitopenia, leucopenia,
enfermedad que involucra diapedesis 1leucocitica, trastornos
inflamatorios del CNS, sindrome del daflo de o6rgano miltiple,
miastenia gravis, enfermedades mediadas por el complejo de
anticuerpo de antigeno, enfermedad de membrana con base anti-
glomerural, sindrome de anticuerpo anti-fosfolipido neuritis

alérgico, sindrome de Castleman, sindrome de Goodpasture,
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sindrome misaténica Lambert-Eatcn, sindrome Reynaud, sindrame
Sjorgen, sindrome de Stevens-Johnson, rechazo de transplante de
6érgano 86lide (que incluyen pre tratamientc para titulos de anti
cuerpo reactivos de panel alto, depdsito IgA en tejidos, ¥y
rechazo que surge de transplante renal, transplante de higado,
transplante intestinal, transplante cardiaco, etc.) enfermedad de
injerto Vs huésped (GVHD), bolo pemgigoides, fenfigus (que
incluyen pemfigoide de membrana de mucosa vulgaris, foliaceus, y
fencigus), poliendocrinopatias autoinmunes, enfermedad de Reiter,
sindrome de hombre rigido, nefritis de complejo inmune,
polineuropatias IgM o© neurcopatia mediada  por IgM, puUrpura
tromocitopénica y  hepdtica (ITP), parpura trambocitopénica
trombética (TTP), trombocitopenia (desarrollada mediante
pacientes de infarto del miocardio de, por ejemplo), que incluye
trombocitopenia autoinmune, enfermedad autoinmune de testiculos y
ovarios que incluyen orquitis autoinmune Yy ofolitis,
hipotiroidismo grumario, enfermedades endocrinas autoinmunes que
incluyen tiroiditis autoinmune, tiroiditis crénica (tiroiditis de
Hashimoto), tiroiditis sub aguda, hipotiroidismo idiop4tico,
enfermedad de Addison, enfermedad de Grave, sindromes
poliglandulares autolnmunes {o sindromes endocrinopatia
poliglandular), diabetes tipo I también denominado como diabetes
mellitus dependiente de insulina (IDDM), que incluye IDDM
pedidtrica, y sindrome de Sheehan; hepatitis autoinmune,
neumonitis intersticial de linfoide (HIV), bronquiolitis
obliterans (no-transplantes) vs. NSIP, sindrome de Guillain-
Barre, enfermedad de Berger's (neuropatia IgA), cirrosis biliar
primaria, cilosis seliaca (enteropatia de gluten), cilosis

refractaria con dermatitis co-segregada querpertiformis,

5
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crioglobulinemia, esclerosis lateral aminotré6fica (ALS; \
enfermedad de Lou Gehrig), enfermedad de arteria coronaria,
enfermedad de oido interior autoinmune (AIED), pérdida autoinmune

de escucha, sindrome de mioclonus opsoclonus (OMS), policondritis
tal como policondritis refractaria, proteinosis alveolar
pulmonar, amiloidosis, hepatitis de célula gigante, escleritis,
gamopatia monoclonal de significancia incierta/ desconocida
{MGUS) , neuropatia periférica, sindrom; paraneopléasico,’
canelopatias tales como epilepsia, migrafa, arritmia, desédrdenes
musculares, sordera, ceguera, paralisis periédica, y canelopatias
tales como CNS; autismo, miopatia inflamatoria, y

glomeruloesclerosis focal segmental (FSGS).

El término "prodrogas" como se utiliza en esta solicitud se
refiere a una forma precursora o derivada de una sustancia
farmacéuticamente activa que es menos citotédxica a las células
cancerigenas comparadas con la droga padre que es capaz de ser
enzimiticamente activada o convertida en la forma parenteral mas
activa. Ver, por ejemplo, Wilman, "Prodrugs in Cancer
Chemotherapy" Biochemical Society Transactions, 14, pp. 375-382,
615th Meeting Belfast (1986) y Stella et al., "Prodrugs: A
Chemical Approach to Targeted Drug Delivery," Directed Drug
Delivery, Borchardt et al., (ed.), pp. 247-267, Humana Press
(1985). Las prodrogas de esta invencién incluyen, pero no estan
limitadas a, prodrogas que contienen fosfato, prodrogas que
contienen tiofosfato, prodrogas que contienen sulfato, prodrogas
que contiene péptido, prodrogas modificadas por D-aminoacido,
prodrogas glicosiladas, prodrogas que contienen beta-lactam-,

opcionalmente prodrogas que contienen fenoxiacetamida sustituida
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o prodrogas que contienen fenilacetamida opcionalmente
sustituida, 5-fluorocitoquina Y otras prodrogas de 5-
fluorouridina que s8e pueden convertir en las drogas libres
citotéxicas mAs activas. Ejemplos de drogas citotédxicas que se
pueden derivar en la forma de prodroga para uso en esta invencién
incluyen, pero no esté&n limitadas a, aquellos agentes

quimioterapéuticos descritos adelante.

El término “agentes cito téxicos” como se utiliza aqui se refiere
a una sustancia que inhibe o evita la funcién de las células y/o
origina la destruccién de las células. El término estd destinado
a incluir isétopos radio activos (por ejemplo At2', 1'%, 1135,
Y%, Re!®s, Re'®®, sm!%?, Bi?2?, p3? ¢ isétopos radioactivos de Lu),
agentes gquimioterapéuticos, y toxinas tales como toxinas de
molécula peguefia © toxinas enzimiticamente activas o bacteriales,
fungosas, o de origen animal, que incluyen fragmentos y/o

variantes de estos.

Un “agente quimioterapéutico” es un “agente quimioterapéutico” es
un compuesto quimico Gtil en el tratamiento de céancer. Ejemplos
de agentes quimioterapéuticos incluyen agentes alquilatantes
tales como tiotepa, y CYTOXAN® ciclosfosfamida,- alquil
sulfonatos tales como busulfan, improsulfan y piposulfan,-
aziridinas tales como benzodopa, carboguone, meturedopa, ¥
uredopa; eteleniminas y metilamelaminas que incluyen altretamina,
trietilenemelamina, trietilenefosforamida,
trietilenetiofosforamida vy trimetilolomelamina; acetogeninas
(especialmente bulatacina y bulatacinona); y camptotecina(que

incluyen el andlogo sintético de cantotecan); briostatina;
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calistatina; CC-1065 (que incluyen su adozelesina, carzel€sina y \éﬂ
analogos sintéticos de bizelesina}; criptoficinas
{(particularmente criptoficina 1 y criptoficina 8); dolastatina;
duocarmicina (que incluyen los andlogos sintéticos, Kw-2189 vy
CB1-TM1l); eleuterobina; pancratistatina; wuna sarcoedictiina;
espongistatina, mustardasas de nitrégenc tales como clorambucil,
clornafazina, colofoafamida, estramustina, ifosfamida,
mecloretamina, clorhidrato de 6xido de mecloretamina, melfalan,
novembichin, fenesterina, prednimustina, trofosfamida, mustaza de
uracilo; nitrosureas tales como carmustina, clorozotocina,
fotemustina, lomustina, nimustina, y ranimnustina; antibiéticos
tales como los antibiéticos enedina (por ejemplo, caliqueamicina,
especialmente caliqueamicina gama II y caliqueamicina omega 11
(ver,. Por ejemplo, Agnew, Chem Intl. Ed. Engl., 33: 183-186
(1994)); dinemicina, que incluye dinemicina A,- bisfosfonatos,
tales como clodronato; una esperamicina, asi como también
neocarzinostatina croméforo y croméforos anti éticos de
cromoproteina enedina )Y, aclacinomisinas, actinomicina,
autramicina, azaserina, bleomicinas, cactinomicina, carabicina,
carminomicina, carzinofilina, cromomicinas, dactinomicina,
daunorubicina, detorubicina, 6-diazo-5-oxo-L-norleucina,
ADRIAMYCIN® doxorubicina (que incluye morfolino-doxorubicina,
cianomorfolino-doxorubicina, 2-pirrolino- doxorubicina Y
deoxidoxorubicina), epirubicina, esorubicina, idarubicina,

marcellomicina, mitomicinas tales como mitomicina C, acido

micofenclico, nogalamicina, olivomicinas, peplomicina,
potfiromicina, puromicina, quelamicina, rodorubicina,
estreptonigrina, estreptozocina, tubercidina, ubenimex,

zinostatina, zorubicina; anti-metabolitos tales como metotrexato
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y 5-fluorouracilo (5-FU):; antélogos de Aacido fbélico tales como
denopterina, metotrexato, pteropterina, trimetrexato; andlogos de
purina tales como fludarabina, 6-mercaptopurina, tiamiprina,
tioguanina,- andlogos de pirimidina tales como ancitabina,
azacitidina, 6-azauridina, carmofur, citarabina, diﬁeoxiuridina,
doxifluridina, enocitabina, floxuridina; andrdégenos tales como
calusterona, dromostanolona propicenato, epitiostanol,
mepitiostano, testolactona; anti- adrenérgicos tales como
aminoglutetimida, mitotano, <trilostano; rellenador de 4&cido
félico tal come &cido frolinico; aceglatona; aldofosfamida
glicosido; dcido aminolevulinico,- eniluracilo; amsacrina;
bestrabucilo; bisantreno; edatraxato; defofamina; demecolcina;
diaziquona; elfornitina; acetato de eliptinio; y epotilona;
etoglucido; nitrato de galio; hidroxiurea; lentinano, -
lonidainina; maitansinoides tales como maitansina y
ansamitocinas; mitoquazona; mitoxantrona; mopidanmol; nitraerina;
pentostatina; fenamet, -pirarubicina; losoxantrona; acido
podofilinico; 2-etilhidrazida; procarbazina; complejo de
polisacarida PSK® (JHS Natural Products, Eugene, OR); razoxenoe;
rizoxina; sizofirano; espirogermanio; acido tenuazonico;
triaziquona; 2,2 ',2"-triclorotrietilamina; tricotecenos
(especialmente toxina T- 2, verracurina A, roridina A vy
anguidina); uretano; vindesina; dacarbazina; mannomustina;
mitobronitel; mitolactol; pipobromano; gacitoquina; arabinosido
("Ara-C"); ciclofosphamida; tiotepa; taxoides, por ejemplo,
TAXOL® paclitaxel (Bristol- Myers Squibb Oncology, Princeton,
N.J.), ABRAXANE™ libre de creméforo, formulacidén de nanoparticula
trabajada por ingenieria de albimina de paclitaxel (American

Pharmaceutical Partners, Schaumberg, Illinois), y TAXOTERE®
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doxetaxel (Rhone- Poulenc Rorer, Antony, France); cloranbucil;
GEMZAR® gemcitabina; 6- tioguanina; mercaptopurina; metotrexato;
andlogos de platino tales como cisplatina y carboplatina,-
vinblastina; platino; etoposida (VP-16); ifosfamida;
mitoxantrona; vincristina; NAVELBINE® vinorelbina; novantrona;
teniposida; edatrexato; daunomycina,- aminopterina; xeloda;
ibandronato; CPT-11; inhibidor de topoisomerasa RFS 2000;
difluorometlilornitina (DMFO); retinoides tales como Acido
retindico; capecitabina; y sales farmacéuticamente aceptables,

dcidos o derivados de cualquiera de los anteriores.

También se ha incluido en ésta definicidén los agentes anti-
hormonales que actian para regular o inhibir la accién de la
hormona en tumores tales como anti-estrdédgenos y moduladores del
receptor de estrégenc selectivo (SERMs), incluyendo, por ejemplo,
tamoxifen {incluyendo NOLVADEX® tamoxifen), raloxifeno,
droloxifeno, 4-hydroxitamoxifen, trioxifeno, keoxifenp, LY117018,
onapristona, y FARESTON- toremifeno; inhibidores de aromatasa que
inhiben la enzima aromatasa, la cual regula la prodcuccién de
estrégeno en glandulas adrenales, tales como, por ejemplo, 4 (5)
-imidazoles, aminoglutetimida, MEGASE® acetato de megestrol,
AROMASIN® exemestano, formestania, fadrozol, RIVISOR® vorozol,
FEMARA® letrozol, y ARIMIDEX® anastrozol; y anti-androgenoas
tales como flutamida, nilutamida, bicalutamida, leuprolida, vy
goserelina; lo mismo que troxacitabina (un andlogo del nucleocido
de citoquina 1,3-dioxolano); oligonuclebdtidos ant@sentido,
particularmente aquellas que inhiben la expresidén de genes en
trayectos de seflalizacién implicados en la proliferacién

aberrante de células, tales como, por ejemplo, PKC-alfa, Ralf y
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H-Ras; ribozimas tales como un inhibidor de la expresién VEGF QD
(éor ejemplo, ANGIOZYMA® ribozima) y inhibidor de la expresién
HER2; vacunas tales como vacunas para terapia de genes, por
ejemplo, la vacuna ALLOVECTIN®, la vacuna LEUVECTIN®, y la vacuna
VAXID®; PROLEUKIN® rIL-2; LURTOTECAN® inhibidor de la
topoisomerasa 1; ABARELIX® rmRH; y sales farmacéuticamente

aceptables, 4cidos o derivados de cualquiera de los anteriores.

Un “agente inhibitorio de 1 crecimiento” cuando se usa aqui se
refiere a un compuesto o composicidén que inhibe el compuesto de
una célula, sea in vitro o in vivo. Asi, el agente inhibitorio de
crecimiento es uno que reduce significativamente el porcentaje de
células que sobro expresan tales genes en la fase S. Ejemplos de
agentes inhibidores de crecimiento, incluyen gentes gque blogquean
la progresién del ciclo celular (en un lugar diferente a la fase
S), tales como agentes que inducen la detencién del Gl y 1la
detencién de la fase M. Los bloqueadores clésicos de la fase M
incluyen 1las vincas (vincristina y vinblastina), taxol, e
inhibidores de topo II tales como doxorubicina, epirubicina,
daunorubicina, etoposida, y bleomycina. Aquellos agentes que
detienen detienen Gl también derraman dobre la detencién de la
fase S, por ejemplo, agentes alquilantes de ADN tales como
tamoxifen, prednisona, dacarbazina, mecloretamina, cisplatina,
methotrexato, 5-fluorouracilo, y ara-C. Mayor informacidén puede
encontrarse en The Molecular Basis of Cancer, Mendelsohn and
Israel, eds., Capitulo 1, titulado "Cell cycle regulation,
oncogens, and antineoplastic drugs" por Murakami et al. (WB

Saunders: Philadelphia, 1995), especialmente en la pagina 13.
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El término “citoquina” es un término genérico para proteinas
liberadas por una poblacién celular que actuian sobre otra célula
como mediadores intercelulares. Ejemplos de tales citoquinas, son
las 1lymfocinas, monocinas, y las hormonas de polipéptidos
tradicionales. Incluidos entre las cirositas estdn las hormonas
de crecimiento tales como la hormona de crecimientc humano, la
hormona de crecimiento humano N-metionilo, y la hormona de
crecimiento ovino; hormonas paratiroides; tiroxina; insulina;
proinsulina,- relaxina; prorelaxina,- hormona de glicoproteina
tales como las hormonas estimulantes del foliculo (FSH), 1la
hormona estimuladora de 1la tiroides (TSH), y la hormona
luteinizante (LH); el factor de crecimiento hepédtico; al factor
de crecimiento del fibroblasto; 1la prolactina; el lactégeno
placental; el factor-a y - de la necrosis del tumor; sustancia
inhibidora mulleriana; péptideo asociado con la gonadotropin de
ratén; inhibina; activina; factor de crecimiento endotelial
vascular; integrina; trombopoyetina (TPO) ; factores de
crecimiento de los nervios; factor de crecimiento de plaquetas;
factores de crecimiento transformantes (TGFs) tales como TGF-a y
TGF-B; factor I y II de crecimiento similar a insulina;
eriritropoyetina (EPC); factores osteoinductivos; interferonas
tales como el interferén-a, =B, ¥ -gamm;; factores estimulantes
de colonia (CSFs) tales comoc macréfago-CSF (M-CSF); granulocito-
macréfago-CSF (GM-CSF); y granulocito-CSF (G-CSF); interleucinas
(ILs) tales como IL-I, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8,
IL-9, IL-11, IL-12; y otros factores de polipéptido que incluyen
el LIF y el kit ligando (KL). Como se usa aqui, el término

citoquina, incluye proteinas de fuentes naturales o de cultivos
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celulares recombinantes y equivalentes bioclégicamente activos ge

las secuencias de las citoquinas nativas.

Un “inserto en paquete” es usado para referirse a instrucciones
usualmente en incluidas en empaques comerciales de productos
terapéuticos, que contienen informacién a <cerca de las
indicaciones, uso, dosificacidn, administracién,
contraindicaciones, otros productos terapéuticos para ser
combinados con el producto empacado y/o advertencias

concernientes al uso de tales productos terapéuticos, etc.

El término “tratar”, “tratamiento”, “terapia”, como se usa aqui
se refiere a terapia curativa, terapia profilactica, terapia

preventiva.

El término “mamifero” como se usa aqui se refiere a cualquier
mamifero clasificado como mamifero, incluyendo humanos, vacas,
caballos, perros y gatos. En una modalidad preferida de 1la

invencién, el mamiferc es un humano.
II. Composiciones y métodos de la invencién

Una citoquina relacionada con la familia del ligando TNF, la
citoquina identificada aqui como “ligando Apo-2” o ™“TRAIL” ha
sido descrita. La secuencia de aminodcidos madura predicha del
ligando Apo-2 humano nativo contiene 281 aminodcidos, y tiene un
peso molecular calculado de aproximadamente 32,5 kDa. La ausencia
de una secuencia se seflal y la presencia de una regién hidréfoba

interna sugiere que el ligando Apo-2 es wuna proteina
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transmembrana tipo II. Los polipéptidos del ligando Apo-2 del
dominio extracelular solubles, han sido también descritos. Ver,
cpor ejemplo, EO097/25428 publicado en Julio 17, 1997. Las
variantes sustitucionales de Apo-2L también han sido descritas
adicionalmente. Las técnicas de barrido con alamina han sido
utilizadas para identificar <diversas moléculas variantes
sustitucionales que tienen actividad biolégica. Las variantes
sustitucionales del ligando Apo-2 incluyen aquellas en las cuales
por lo menos un aminodcido es sustituido por otros amino&cidos
tales como un residuo de alamina. Esatas variantes sustitucionales
son identificadas, por ejemplo, de ™“D203A”; ™“D218A"” y ™“D269”.
Esta nomenclatura es utiliza para identificar las variantes del
ligando Apo-2, en donde los residuos de &cido aspartico en las
posiciones 203, 218 y/0 269 (usando la numeracién mostrada en la
figura 1) son sustituidas por residuos de alamina. Opcionalmente
las variantes de Apo-2L. de 1la presente invencié4n pueden
comprender una o mi&s de las sustituciones de aminodcidos
Opcionalmente, tales variantes de Apo-2L ser&n variantes

selectivas de receptor DR4 o DRS5.

La descripcién mas adelante se relaciona con métodos para
producir el ligando Apo-2, incluyendo las variantes del ligando
Apo-2, mediante cultivar c¢élulas anfitrionas transformadas o
transfectadas con un vector que contiene el &cido nucleico que
codifica al ligando Apo-2 y recuperar el polipéptido del cultivo
celular. E1 ADN que codifica el ligando Apo-2 puede ser obtenido
de cualquier libreria de cADN prepara de tejido que se cree gque
posee mARN del ligando Apo-2 y expresarlo a un nivel detectable.

De acuerdo el ADN del ligando Apo-2 humano, puede ser obtenido
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convenientemente de una libreria de cADN preparad a pa&tir de
tejidos humanos, tales como la libreria de bacteridfagos de cADN
placental humano como se describidé en la W097/25428. El1 gen que
codifica el ligando Apo-2 también puede ser obtenido de una

libreria genémica o mediante sintesis de oligonucleétido.

Las librerias pueden ser seleccionadas con probetas, (tales como
anticuerpos para el ligando Apo-2 u oligonucledétidos de por lo
menos cerca de 20 a 80 cases) disefladas para identificar el gen
de interés ¢ la proteina codificada por éste. La selecciédn del
cADN o de la libreria gendémina con la probeta seleccionada, puede
ser conducida usando procedimientos estdndar, tales como 1los
descritos en Sambrook et al., Molecular Cloning: A Laboratory
Manual (Nueva York: Cold Spring Harbor Laboratory Press, 1989}.
Una medio alternativo para aislar el gen que codifica el ligando
Apo-2 es usar la metodologia PCR [Sambrook et al., supra;
Dieffenbach et al., PCR Primer: A Laboratory Manual (Cold Spring

Harbor Laboratory Press, 1995)].

Los fragmentos de secuencia del aminodcido o variantes de ligando
Apo-2 puede ser preparados mediante introducir cambios de
nucleétidos apropiados en el ADN del ligando Apo-2 o mediante
sintesis del polipéptido del 1ligando Apo-2 deseado. Tales
fragmentos o variantes representan inserciones, sustituciones,
y/o0 eliminaciones de residuos dentro de, o en uno o© ambos
extremos de la regién intracelular, la regién transmembrana, o la
regién extracelular, o de la secuencia de aminodcide mostrada
para el ligando Apo-2 de longitud completa en la figura 1.

Cualquier combinacién de insercién, sustitucién y/o eliminacién,
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puede ser hecha para llegar a la construccién final, siempre que
la construccién final, posea, por ejemplo, una actividad
biolégica deseada, tal como la actividad apoptética, como se
definié aqui. En modalidades preferidas, los fragmentos o
variantes, tiene por lo menos cerca de 80% de identidad de 1la
secuencia de aminodcido, mas preferiblemente, por lo menos cerca
de 90% de identidad de secuencia, y aGn mis preferiblemente, por
lo menos 95%, 96%, 97%, 98%, o 99% de identidad de secuencia con
las secuencias identificadas aqui para loa dominios intracelular,
de transmembrana o extracelular del ligando Apo-2, © la secuencia
de 1longitud completa del 1ligando Apo-2. Los cambios de
aminodcidos también pueden alterar los procesos post-
translacionales del ligando Apo-2, tal como cambiar el ndmero o
posicién de los sitios de glicosilacidén o alterar las

caracteristicas de anclaje de la membrana.

Las variaciones en la secuencia del 1ligando Apo-2 como se
describieron anteriormente, puede hacerse usando cualquiera de
las técnicas e instrucciones para mutaciones conservativas y no
conservativas establecidas en la patente estadounidense No.
5,364,934. Estas incluyen mutagénesis mediada por oligonucleétido

(dirigida a sitios), barrido por alamina, y mutagénesis PCR.

El andlisis de barrido de amincdcido puede ser empleado para
identificar uno o mids aminodcidos a lo largoc de una secuencia
contigua. Entre lo aminoacidos de barrido preferidos estén los
aminodcidos relativamente pequefios, y neutrales. Tales
aminodcidos incluyen la alanina, glicina, serina y cisteina. La

alanina es tipicamente un amincdcido de barrido preferido entre
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éste grupo porque éste elimina la cadena lateral, mas alld del
carbén beta, y es menos probable que altere la conformaciédn de la
cadena principal de la variante. [Cunningham et al., Science,
244:1081 (1989)]. La alanina también es preferida tipicamente
porque es el aminodcido mas comidn. Adicionalmente, es
frecuentemente encontrado tanto en posiciones enterradas como
expuestas [Creighton, The Proteins, (W.H. Freeman & Co., NY);

Chothia, J. MoI. Biol., 150:1 (1976)}.

Los aminodcidos pueden ser agrupados de acuerdo con las
similitudes en las propiedades de sus cadenas laterales (en A. L.
Lehninger, in Biochemistry, second ed., pp. 73-75, Worth

Publishers, Nueva York (1975)):

(1) no-polares: Ala (A), VaI (V), Leu (L), Ile (I), Pro (P}, Phe
(F), Trp (W), Met (M)

(2) Polares no cargados: GIy (G), Ser (S), Thr (T), Cys (C), Tyr
(Y), Asn (N), GIn ({(Q)

(3) Acidicos: Asp (D), Glu (E)

{(4) BAsicos: Lys (K), Arg (R), His (H)

Alternativamente, los residuos de ocurrencia natural pueden ser

divididos en grupos con base en las propiedades de cadena lateral

comunes:

(1) Hidréfobos: Norleucina, Met, Ala, Val, Leu, lie;
(2) Hidrofilicos neutrales: Cys, Ser, Thr, Asn, GIn;
(3) Acidicos: Asp, GIu;

(4) Basicos: His, Lys, Arg;
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(5) Residuos que tienen influencia en la orientacién de 1la \ﬁ’c\

PCT/US2005/031907

cadena: GIy, Pro;

(6) Aromaticos: Trp, Tyr, Phe.

Tabla 1.

'  Residuo Substituciones Substituciones

Original Ilustrativas preferidas

Ala (A) Val; Leu; Ile Val

Arg (R) Lys; Gln; Asn Lys

Asn (N) Gln; His; Asp; Lys:; Arg Gln

Asp (D) Glu; Asn Glu

Cys (C) Ser; Ala Ser

Gln (Q) Asn; Glu Asn

Glu (E} Asp; Gln Asp

Gly (G) Ala Ala

His (H) Asn; Gln; Lys; Arg Arg

Ile (I} Leu; Val; Met; Ala; Phe; Norleucine | Leu

Leu (L) Norleucine; Ile; Val; Mat; Ala; Phe | Ile

Lys (K) Arg; Gln; Asn Arg

Met (M) Leu; Phe; Ile Leu

Phe (F) Trp; Leu; Val; Ile; Ala; Tyr Tyr

Pro (P) Ala Ala

Ser (S) Thr Thr

Thr (T) Vval; Ser Ser

Trp (W) Tyr:; Phe Tyr

Tyr (Y) Trp; Phe; Thr; Ser Phe

val (v) Ile; Leu; Met; Phe; Ala; Norleucine | Leu

Las variaciones en la secuencia del ligando Apo-2 también

incluidas dentro del alcance de la invencién se

derivados o© formas modificadas de terminales

secuencias del 1ligando Apoc-2 incluyen

cualquiera

relacionan con
aminos. Tales

de los
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polipéptidos del ligande Apo-2 descritos aqui, que tiene una
metionina o una metionina modificada (tal como formal metionilec u
otras especies de metionilo blogqueadas), en los terminales N de

la secuencia del polipéptido.

El acido nucleico (por ejemplo, cADN o ADN genémico) que codifica
el ligando Apo-2 nativo o variante puede ser insertadc en un
vector replicable para clonacién adicional (amplificacibén del
ADN) o para su expresién. Varios vectores estdn disponibles
piblicamente. Los componentes de vector, generalmente incluyen,
peroc no se limitan, a uno o mas de los siguientes: Una secuencia
de sefial un origen de replicacién, u no o mis genes marcadores,
un elemento mejorador, un promotor y una secuencia de terminacién
de transcripcién, cada uno de los cuales se describe mis
adelante. Las secuencias de seflal opcionales, origenes de
replicacién, genes marcadores, elementos mejoradores, y
secuencias terminadas de transcripcién, que pueden ser empleadas,
son conocidas en la técnica y descritas en mayor detalle en

W097/25428.

Los vectores de expresién y de clonacién usualmente contienen un
promotor que es reconocido por el organismo anfitrién y esta
ligado operativamente a la 3ecuencia del &cido nucleico del
ligando Apo-2. Los promctores son secuencias no traducidas,
localizadas aguas arriba (5°) del codén de partida de un gen
estructural (generalmente dentro de 100 a 1000 bp) que controla
la transcripcién y la traduccidén de una secuencia de Aacido
nucleico particular, tal como la secuencia de &acido nucleico del

ligando Apo-2, al cual ellos éstas ligados operativamente. Tales

AL
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promotores tipicamente caen en dos clases, induc;bie Y
constitutiva. Los promotores inducibles son promotores que
inician niveles incrementados de transcripcién del ADN bajo su
control en respuesta a algunos cambios en las condiciones del
cultivo, por ejemplo, la presencia o ausencia de un nutriente o
un cambio en la temperatura. En éste tiempo, un nimero grande de
promotores reconocidos por una variedad de células huésped o
anfitrionas potenciales, son bien conocidos. Estos promotores
estdn ligados operativamente al ADN que codifica el ligando Apo-2
mediante la remocién del promotor de la fuente de ADN por una
digestién de enzima por restriccidén y la insercién de la
secuencia promotora aislada en el vector. Tanto en la secuencia
del promotor del ligando Apo-2 nativo, y muchos promotores
heterblogos, pueden ser usados para dirigir la amplificacién y/o

la expresién del ADN ligando Apo-2.

Los promotores adecuados para uso con anfitriones eucariéticos y
procaridéticos son conocidos en la técnica, y son descritos con

mayor detalle en la W097/25428.

Un método preferido para la produccién de Apo-2 soluble en E.
ccli, emplea un promotor inducible para la regulacién de 1la
expresién del producto. El uso de un promotor controlable,
inducible, permite el crecimiento de cultivos a densidades
celulares deseables, antes de la induccidén de la expresiédn del
producto y 1la acumulacién de cantidades significativas del

producto que pueden no ser toleradas bien por el anfitrién.
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Diversos sistemas promotores e inducibles (polimerasa T7, fosfata
trp y alcalina (AP)) han sido evaluadas por los solicitantes para
la expresién del Apo-2L (forma 114-28l1). El1l uso de cada uno de
éstos tres promotores resulto en cantidades significativas del
trimero Apo-21L. activo biolégicamente y soluble siendo recuperado
de la pasta celular cosechada. El promoter AP es el preferido
entre estos tres sistemas promotores inducibles ensayados, por el
control m&s fuerte del promotor y por la densidad mayor y los

titulos alcanzados en la pasta celular cosechada.

Las construcciones de vectores adecuados que contiene uno o més
de los anteriores componentes, emplea técnicas de ligacién
estandar. Los plasmidos aislados, o fragmentos de ADN, son
divididos, cortados y religados en la forma deseada para generar

los plasmidos requeridos.

Para analisis para confirmar las secuencias correctas en 1los
pladsmidos construidos, las mezclas de ligacién pueden ser usadas
para transformas la sepa 294 K12 del E. coli (ATCC 31,446) y los
transformantes exitosos seleccionados por la resistencia a 1la
ampicilina o a la tetraciclina en donde se ha aproplado. Los
plasmidos de los transformantes son preparados, analizados por
digestién de endonucleasa por restriccién, y/o0 secuenciados
usando técnicas esténdar conocidas en la técnica. [Ver, por

ejemplo, Messing et al., Nucleic Acids Res., 9:309 (1981); Maxam

et al., Methods in Enzymoloqgy, 65:499 (1980)].

Los vectores de expresién se suministran para la expresidén

transitorio en células de mamiferos que codifica el ligando Apo-2
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pueden ser empleadas. En general, las expresiones transitorios, ‘:(:>
involucran el usc de vector de expresién que es capas de
replicarse eficientemente en una célula anfitriona, de modo que
la célula anfitriona acumula muchas copias del vector de
expresién y, a su vez, sintetiza altos niveles de un polipéptido
deseado codificado por el vector de expresién [Sambrook et al.,
supra)l. Los sistemas de expresién transitorios, comprende un
vector de expresién adecuado y una célula anfitriona, permiten la
identificacién positiva conveniente de polipéptidos codificados
por ADN clonados, lo mismo que para un tamizado rapido de tales
polipéptidos en <cuanto a las propiedades Dbiolégicas o
fisiolégicas deseadas. Asi los sistemas de expresiédn transitorios
son particularmente Gtiles en la invencidén para los propésitos de
identificar los andlogos y variantes del ligando Apo-2 que son

ligando Apo-2 bicldégicamente activos.

Otros métodos, vectores y células anfitrionas adecuadas para la
adopcién a la sintesis del ligando Apo-2 en cultivos celulares de
vertebrados recombinantes son descritos en Gething et al.,

Nature, 293:620-625 (198l); Mantei et al., Nature, 281:40-46

(1979); EP 117,060; y EP 117,058.

Las células anfitrionas adecuadas para la clonacibén y expresidn
del DN en los sectores, incluyen aqui células procariotas, de
levadura ¢ eucaricta mayores. Las procaiiotas adecuadas para éste
propésito incluyen pero no se limitan a eubacteria, tal como los
organismos Gram-negativo o Gram-positivo, por ejemplo,
enterobacteriaceae tales como Esquiriquia, por ejemplo, la E.

coli, Enterobacter, Erwinia, Klebsiella, Proteus, Salmonella, por
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ejemplo, la Salmonella typhimurium, Serratia, por ejemplo, \1a1¥:
Serratia marcescans, y Shigella, lo mismo que Bacilos tales como
B. subtilis y el B. liqueniformes (por ejemplo, el B.
liqueniformes 41P descrito en DD 266,710 publicado el 12 de Abril
de 19589), Pseudomonas tales como la P. aeruginosa, y
Streptomyces. Preferiblemente, las células anfitrionas deben

secretar cantidades minimas de enzimas proteoliticas.

En adicién a las procariotas, los microbios eucaridéticos tales
como los hongos filamentosos o la levadura son adecuados para
clonar o expresar en anfitriones los vectores que codifican el
ligando Apo-2. Las células anfitrionas adecuadas para la
expresién del ligando Apo-2 glicosilado, son derivadas de
organismos multicelulares. Ejemplos de todas aguellas células
anfitrionas, incluyen 1las c¢élulas CHO, como se describieron
adicionalmente en la W097/97258. Las células anfitrionas son
transfectadas y preferiblemente transformadas con los vectores de
expresién o de clonacidén, descritos anteriormente para la
produccién del ligando Apo-2 y cultivados en un medio nutriente
modificado seqin sea apropiado para inducir promotores,
seleccionar transformantes, o amplificar los genes que codifican

las secuencias deseadas.

La transaccién se refiere a la toma de un vector de expresién por
una célula anfitriona, haya o no, ningunas Secuencias de

codificaciébn de hecho expresada,

Numerosos métodos de transfeccidén son conocidos por aquellos

basados en la técnica, por ejemple, CaP0; y la electroporacién,
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La transfeccidén exitosa es generalmente reconocida cuando
cualquier indicacién de la operacién de é&ste vector ocurre dentro

de la célula anfitriona.

Los medios de transformacién que introducen el ADN en un
organismc de modo que el ADN sea replicable, sea como un elemento
extracromosomal, o por integrante cromosomal. Dependiendo de la
célula anfitriona usada, 1la transformacién se hace usando
técnicas estidndar apropiadas a tales células. El1l tratamiento por
calcio que emplea cloruro de calcic, como se Sambrook et al,,
supra, o por electroporacién es generalmente usado para
procariotas u otras células que contienen barreras de paredes
celulares sustanciales. La infecciébn con Agrobacterium
tumefaciens es usada para transformacién de ciertas células
plantas, como se describié por Shaw et al., Gene, 23:315 (1983) y
la WO 89/05859 publicadas el 28 de Junio de 1989. En adicién, las
plantas pueden ser transfectadas wusando tratamiento por
ultrasonido como se describié en la WO 91/00358 publicada el 10

de Enerc de 1991.

Para células de mamiferos sin tales paredes celulares, el métedo
de precipitacién por sustrato de calcio de Graham y van der Eb,
Vorology, 52:456-457 (1978) puede ser empleado. Aspectos
generales de transformaciones del sistema anfitrién de células d
mamiferos, han sido descritos en la patente estadounidense No.
4,399,216. Las transformaciones en levadura son llevadas a cabo
tipicamente de acuerdc con el método Van Solingen et al., J.

Bact., 130:946 (1977) y Hsiao et al., Proc. Natl. Acad. Sci.

(USA), 76: 3829 (1979). Sin embargo, otros métodos para

>
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introducir ADN en la célula en las células, tales como mela e \?’(
microinyeccién nuclear, electroporacidén, fucién de portoblasto
bacterial con c¢élulas intactas, o policationes, por ejemplo,
polibreno, poliornitina, también pueden ser usados. Para diverdd
técnicas para transformar células de mamifero, ver Keown et al.,

Methods in Bnzymology, 185:527-537 (1990) y Mansour et al.,

Nature, 336:348-352 (1988).

Las células procariéticas usadas para producir el ligando de Apo-
2 pueden ser cultivadas en un medio de cultivo adecuado, segun se
describié en general en Sambrook et al., supra. Las formas
particulares de medios de cultive que pueden ser empleados para
cultivar el E. coli se describen adicionalmente en los ejemplos
adelante. Las células anfitrionas de mamifero, usadas para

producir el ligando Apo-2, pueden ser cultivadas en una variedad

de medios de cultivo.

Ejemplos de medios de cultivo disponibles comercialmente incluyen
el Ham's F10 (Sigma), Medio esencial minimo ("MEM", Sigma), RPMI-
1640 (Sigma), y el Medio Eagle's modificado por Dulbecco ("DMEM",
Sigma). Cualquiera de tales medios puede ser suplementado como
sea necesario con hormonas y/o otras factores de crecimiento (tal
come insulina, transferrina, o factor de crecimiento epidérmico)
sales (tales como cloruro de sodio, calcio, magnesio, y fosfato),
amortiguadores (tales como HEPES), nucledésidos (tales como
adenosina y timidina), antibiéticos (tales como la droga
Gentamicin®™), trazos de elementos (definidos como compuestos
inorganicos usualmente presentes en concentraciones finales en el

rango de micromolar), y glucosa o una fuente de energia
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equivalente. Cuales quiera otros suplementos necesarios puele \1}5*
ser también incluidos en concentraciones aprcpiadas lo que seria
conocido por aquellos versados en la técnica. Las condiciones del
cultivo, tales como temperatura, pH, y similares, son aquellas
usadas previamente con la célula anfitriona seleccionada para la
expresién, vy serdn evidentes para aquellos versados en la

técnica.

En general, los principios, protocolos, y técnicas practicas,
para maximizar la productividad de cultivos celulares de

mamiferos pueden encontrarse en Mammalian Cell Biotechnology: A

Practical Approach, M. Butler, ed. (IRL Press, 1991).

De acuerde con un aspecto de la presente invencién, uno o mas
iones de metal divalente seran agregados tipicamente a, o
incluidos en el medio de cultivo, para cultivar o fermentar las
células anfitrionas. Los iones de metal divalente, estéan
presentes preferiblemente en, © agregados al medio de cultive en
un nivel de concentracidén suficiente para promover o mejorar la
estabilidad de almacenamiento, mejorar la solubilidad, o ayudar
en la formacién de los trimeros de Apo-2L estables, coordinados
mediante uno o mas iones de Z2inc. La cantidad de iones de metal
divalente que pueden ser agregados, dependera, en parte, de la
densidad celular anfitriona en el cultivo, o la sensibilidad de
las células anfitrionas potenciales a tales iones metdlicos
divalentes. A densidades de células anfitrionas mayores, puede
ser benéfico incrementar la concentracién de los ilones de metal
divalente. Si los iones de metal divalente son agregados durante

o después de la expresiétn del producto por las células
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anfitrionas, puede ser deseable ajustar o incrementar la \{,‘6
concentracién de ién de metal divalente a medida que la expresién
del producto por las células anfitrionas se incrementa. Se cree
en general que niveles de trazas de iones de metal divalente que
puedan estar presentas, en medios de cultivo de células
cominmente disponibles no sean suficientes para una formacién de
trimero estable. Asi, la adicidén de cantidades adicionales de

iones de metal divalente, como se describié aqui, es preferido.

Los iones de metal divalente son agregados preferiblemente al
medio de cultivo en una concentracién que no afecte adversamente
© negativamente, el crecimiento de las células anfitrionas, si en
los iones de metal divalente son agregados durante la fase de
crecimiento de las células anfitrionas en el cultivo. En cultivos
en frascos con agitacién, se observé que se agregd 2nS0y a
concentraciones mayores a 1 mM puede resultar en una densidad de
células anfitrionas inferior. Aquellos versados en la técnica
pedran apreciar que las células bacterianas pueden secuestrar las
iones de metal efectivamente mediante formar complejos de ién
matélico con matrices celulares. Asi, en los cultivos de células,
es preferible agregar los iones de metal divalente seleccionados
al medio de cultivo después de la fase de crecimiento (después de
que 1 densidad de células anfitrionas deseadas se ha logrado) o
justo antes de la expresién del producto por medio de las células
anfitrionas. Para asegurar que suficientes cantidades de iones de
metal divalente estédn presentes, iones de metal divalentes
adicionales pueden ser agregados o alimentados al medio de

cultivo de células durante la fase de expresién del producto.
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La concentracién de 1é6n de metal divalente en el medio dé\
cultivo, no deberia exceder la concentracién que puede ser dafiina
o téxica a las células anfitrionas. En los métodos de la
invencién, que emplean 1las células anfitrionas, E.coli, se
prefiere que la concentracién del ién de metal divalente, en el
medio de cultivo no exceda alrededor de 1mM (preferiblemente <
1mM}. AlGn mAs preferiblemente, la concentracién de ién de metal
divalente en el medio de cultivo, es de cerca de 50 micromolar a
cerca de 250 micromoclar. MAs preferiblemente, el ién de metal
divalente usado en tales métodos es el sulfato de 2Zinc. Es
deseable agregar los iones de metal divalente al cultivo de
células, en una cantidad en donde los metales de metal y el
trimero del ligando Apo-2 pueda estar presente en una proporcién

uno a uno molar.

Los iones de metal divalentes, pueden ser agregados al cultivo de
células en cualquier forma aceptable. Por ejemplo, una solucién
del ién de metal puede ser hecha usando agua, y la solucién de
iébn de metal divalente puede ser entonces ser agregada o

alimentada el medio de cultivo.

La expresién del Apo-2 puede ser medida en una muestra
directamente, por ejemplo, por secado Southern convencional,
secado Northern pata cuantificar la transcripcién del mARN

[Thomas, Proc. Natl. Acad. Sci. USA, 77:5201-5205 (1980)], secado

de punto {andlisis de ADN), o hibridizacién in situ, usando una
probeta marcada apropiadamente, con base en las secuencias

suministradas aqui. Diversas marcas pueden ser empleadas, las mds

comunes son los radio isétopos, y particularmente 32pP. Sin



WO 2006/029224 87 PCT/US2005/031807

\&°

embargo, otras técnicas también pueden ser empleadas, tales como
usar nucleétidos modificados por biotina, para la introduccidén en
un polinucleétido. La bilotina, entonces sirve como el sitio para
ligar a la avidina o los anticuerpos, que pueden se marcados con
una amplia variedad de marcas, tales como radio nuclebtidos,
fluoresceres o enzimas. Alternativamente, los anticuerpos pueden
ser empelados en cuanto a que reconozcan duplexos especificos,
incluyendo duplexos de ADN, duplexos de ARN, y duplexos hibridos
de ADN-ARN o duplexos de ADN-proteina. Los anticuerpos a su vez
pueden estar marcados y el ensayo se puede llevar a cabo, en
donde el duplex es ligado a una superficie, de modo que luego de
la formacién del duplex sobre la superficie, la presencia del
anticuerpo ligadla duplex puede ser detectada. La expresién de
genes, alternativamente, puede ser medida por métodos
inmunoldégicos, tales como, manchado inmunohistoquimico de células
o secciones de tejido, y ensayo de cultivos de células o fluido
corporal, para cuantificar directamente la expresidén del producto
de genes. Con las técnicas de manchado inmunohistoquimico, una
muestra de célula es preparada, tipicamente por deshidratacién y
fijacién, sequido por reaccién con anticuerpos marcados
especificos para el producto de gen acoplado, en donde las marcas
son usualmente detectables visualmente, tal comc marcas
enzimdticas, marcas fluorescentes, marcas luminiscentes, y

similares.

Los anticuerpos Gtiles para el manchado inmunchistoquimico y/o
ensayo de fluidos de muestra, puede ser monoclonales y
peliclonales, y pueden ser preparados en cualquier mamifero.

Convenientemente, los anticuerpos pueden ser preparados contra un
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polipéptido de ligando Apo-2 nativo o contra un péptico sintético
con base en las secuencias de ADN provistas aqui, o contra una
secuencia exégena fundida al ADN del 1ligando Apo-2, y dque

codifica un epitopo de anticuerpo especifico.

El ligando de Apo-2 preferiblemente es recuperado del medio de
cultivo como un polipéptido secretado, aunque también puede ser
recuperadote los lisatos de la c¢élula anfitriona cuando son
producidos directamente sin una sefial secretoria. Si el ligando
Apo-2 es ligado a membrana, éste puede ser liberado de la
membrana usando una solucibén detergente adecuada (por ejemplo,
Triton-X 100) o su regiébn extracelular puede ser liberada

mediante divisién enzimAtica.

Cuando el ligando Apo-2 es producido en una célula recombinante
diferente a aquellas de origen humano, el ligando Apo-2 esta
libre de proteinas o polipéptidos de origen humano. Sin embargo,
es usualmente necesario recuperar o purificar el ligando Apo-2 de
proteinas de células recombinantes o polipéptidos recombinantes,
para obtener preparaciones que sean substancialmente homogéneas
en cuanto al ligando Apo-2. Como una primera etapa, el medio de
cultivo o lisato puede ser centrifugado para remover los desechos
de células particulares. El ligando Apo-2 de ahi en adelante es
purificado de las proteinas y polipéptidos solubles
contaminantes, con los siguientes procedimientos ilustratives de
los procedimientos de purificacién adecuados: por fraccionacién
sobre una columna de intercambio iénico; precipitacién con
etanol; HPLC de fase inversa; cromatografia sobre silice o una

resina de intercambio catidénico tal como el DEAE o CM;

%)
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cromatoenfocamiento; SDS-PAGE; precipitacién por sulfato
amonio; filtracién con gel usando, por ejemplo, Sephedex G-75;
diafiltracién y columnas de Sefarosa de proteina A, para remover

los contaminantes como el IgG.

En una modalidad preferidas, el ligando Apo-2 puede ser aislado
mediante cromatografia de afinidad. Los fragmentos del ligando
Apo-2 o las variantes en las cuales los residuos han sido
eliminados, insertados o sustituidos, son recuperados de la misma
manera que el ligando Apo-2 nativo, tomando en cuenta cualesquier
cambic substanciales en las propiedades ocasicnadas por la
variacién. Por ejemplo, la preparacién de una fusién del ligando
Apo-2 con otra proteina o polipéptido, por ejemple, un antigeno
bacterliano o wviral, facilita 1la purificacién; una columna de
inmunoafinidad que contiene el anticuerpo al antigeno puede ser

usada para absorber al polipéptido de fusaién.

Un inhibidor de proteasa tal como fenil metil sulfonil floruro
(PMSF), puede también ser Gtil para inhibir la degradacién
proteolitica durante la purificacién, y los antibiéticos pueden
ger incluideos para impedir el crecimiento de los contaminantes
ventajosos. Una persona versada en la técnica podrd apreciar que
los métodos de purificacién adecuados para el ligando Apo-2
nativo, puede requerir modificacién, o tener en cuenta cambios en
el carlcter del 1ligando Apo-2 o© sus variantes 1luego de la

expresién en cultivos de células recombinantes.

Durante cualquiera de las etapas de purificacién, puede ser

deseable exponer el Apo-2L recuperado a una solucién que contiene
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ién de metal divalente o a material de purificaciédn (tal comof un ‘ﬁb
medio de cromatografia o soporte de cromatografia), que contiene

uno o mas iones de metal divalente. En una modalidad preferida,

en los iones de metal divalente y/o los agentes reductores se
usan durante la recuperacién o purificacién del Apo-2L.
Opcionalmente, tanto 1los iones de metal divalente, como los
agentes de reduccién, tales como DTT o BME, pueden ser usados
durantes la recuperacién o purificacién del Apo-2L. Se cree, que

el uso de iones de metal divalente, durante la recuperacién o
purificacién, suministrardn la estabilidad del trimero Apo-2L o
preservan el trimero Apo-2L formado durante la etapa del cultivo

celular.

La descripcién que sique, también se relaciocnaron métodos para
producir el ligande Apo-2 covalentemente sujeto (de aqui en
adelante “conjugado”) a uno o mis grupes quimicos. Los grupos
quimicos adecuados para uso en un conjugado de Apo-2L de la
presenta invencién, son preferiblemente no significativamente
téxicos o inmunogénicos. El grupo quimico es seleccionado
opcionalmente para producir un conjugado de Apo-2L que pueda ser
almacenado Yy usado bajo condiciones adecuadas para
almacenamiento. Una variedad de grupos quimicos ilustrativos que
pueden ser conjugados a polipéptidos son conocidos en la técnica
e incluyen, por ejemplo carbohidratos, tales como aquellos
carbohidratos que ocurren naturalmente en glicoproteinas,
poliglutamato, y polimeros no proteindceos, tales como folioles

(ver, por ejemplo, la patente estadounidense No. 6,245,901).
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Un poliol, por ejemplo, puede ser conjugado con polipéptidos tal \ &(
como un Apo-2L en uno o mas residuos de aminoécidos, incluyendo
residuos de lisina, como se describe en la WO 93/00109, supra. El
poliol empleado puede ser cualquier polimero poli (6xido de
alquileno) soluble, y puede tener una cadena lineal o ramifiéada.
Los polioles adecuados incluyen aquellos sustituidos en uno o méas
posiciones hidroxilo con un grupo quimico, tal como un grupo
alquilo que tiene entre uno a cuatro carbonos. Tipicamente, el
poliol es un poli (alquilen glicol), tal como el poli (etilen
glicol) (PEG) y por lo tanto para facilidad de descripcién, el
resto de la discusidén se relaciona con una modalidad ilustrativa,
en donde el peliol empleado es el PEG, y el proceso de conjugar
el poliol a un polipéptido se llama “pegilacidédn”. Sin embargo
aquellos versados en la técnica reconocen que otros polioles, tal
como, por ‘ejemplo, poli (propilenglicol) y copolimeros de
pelietileno-poli propilenglicol, pueden ser empleados usando las

técnicas para conjugacién descritas aqui para el PEG.

El peso molecular promedio del PEG empleado en la pegilacidn, del
Apo-2L, puede variar y tipicamente puede estar en el rango entre
cerca de 500 a cerca de 30.000 Daltons (D). Preferiblemente, el
pesc molecular promedio del PEG estd entre cerca de 1.000 a cerca
de 25.000 D, y mAs preferiblemente entre cerca de 1.000 a cerca
de5.000 D. En una modalidad la pegilacién, se lleva a cabo con el
PEG que tiene un peso molecular promedio de cerca de 1.000 D.
Opcionalmente, el homopolimero de PEG es no sustituido, y éste
puede también ser sustituido en un extremo con un grupo alquilo.
Preferiblemente, el grupo alquilo, es una grupo alquilo con uno a

cuatro carbonos, y mas preferiblemente un grupo metilo. Las
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preparaciones PEG son disponibles comercialmente y tipicamente,
aquellas preparaciones PEG adecuadas para uso en la presente
invencién, con preparaciones no homcgéneas vendidas de acuerdo
con el peso molecular promedio. Por ejemplo, PEG comercialmente
disponible (5.000) tipicamente contienen moléculas gque varian

ligeramente en un peso molecular, usualmente m&s o menos 500 D.

El ligando Apo-2 de la invencién puede estar en diversas formas
tal como en forma de monémero o en forma de trimero (que
comprende tres mondmeros). Opcionalmente, un trimero Apo-2L puede
ser pegilado de una manera tal que una molécula PEG es enlazada o
conjugada con una, dos o cada una de los tres monémeros que
forman el Apo-2L trimérico. En tal modalidad, es preferido que el
PEG empleado tenga un peso molecular promedio de cerca de 1.000 a
cerca de 5.000 D. También se ha contempladoc que en los trimeros
Apo-2L pueden ser pegilados “parcialmente”, es decir, en donde
s6lo uno o dos de los tres monémeros que forman el trimero son
enlazados o conjugados con el PEG. Una variedad de métodos para
pegilar proteinas son conocidos en la técnica. Los métodos
especificos para producir proteinas conjugadas al PEG, incluyen
los métodos descritos en la patente estadounidense No. 4,179,337,
la patente estadounidense No. 4,935,465, Y la patente
estadounidense No. 5,849,535, Tipicamente la proteinas es ligada
covalentemente mediante uno o mas de los residuos de a aminoacido
de la proteina a un grupo reactivo terminal en el polimero,
dependiendo principalmente de las condiciones de reaccién, el
peso molecular del polimero, etc. El polimero con los grupos
reactivos es designado aqui como polimero activado. El1l grupo

reactivo selectivamente reacciona con amino libre, y otros grupos
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reactivos en la proteina. El polimero PEG puede ser acoplado dl \gg
amino o a otro grupo reactivo en la proteina sea de una manera
aleatoria o de una menar especifica a sitio. Se deberd entender,
sin embargo, que el tipo y la cantidad de grupo reactivo
escogido, lo mismo que el tipo de polimero empleado, para obtener
resultados oéptimos, dependerd de la proteina particular, © la
variante de la proteina empleada para evitar que tenga la
reaccién del grupo reactivoe con muchos grupos activos
particularmente en la proteina. Como esto no es posible o puede
no ser posible de evitar completamente, se recomienda que
generalmente de cerca de 0.1 a 1.000 moles, preferiblemente 2 a
200 moles de polimero activado por molde proteina, dependiendo la
concentracién de proteina sea lo empleado. La cantidad final de
polimero activado por mol de proteina, es un balance para
mantener la actividad éptima, mientras que al mismo tiempo, se
optimiza, si es posible, la vida promedio circulatoria de 1la

proteina.

Se ha contemplado adicionalmente, que el Apo-2L descrito aqui,
puede ser también ligado o fusionado a secuencias de cremallera

de leusina usando técnicas conocidas en el arte.

e e de A dr de e de e de e e e de o e e A W e e e

Los métosos para generar anticuerpos receptores de muerte vy
anticuerpo CD20 también son descritos aqui. En antigeno a ser
usado para la produccién de, o el tamizado para, anticuerpo,
puede ser, por ejemplo, una forma soluble de antigeno o una

porcidén del mismo, que contiene el epitopo deseado.
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Alternativamente, © adicionalmente, las células que expresan el \
antigeno en su superficie celular puede ser usadas para generar ©
tamizar, anticuerpos. Otras formas de antigeno utiles para
generar anticuerpo, ser seran evidentes para aquellos versados en

la técnica.
(i) Anticuerpos policlonales.

Los anticuerpos policlonales, son preferiblemente cultivados en
animales mediante miltiples inyecciones subcuténeas (sc), o
intraperitoniales (ip) del antigeno relevante y un adyuvante.
Puede ser 1util conjugar el antigeno relevante a una proteina que
es inmunogénica es las especies a ser inmunizadas, por ejemplo,
hemocianina de agujero de 1llave, suero de albdmina,
triroglobulina bovina, ¢ inhibidor de tripsina de soya, usando un
agente bifuncional o derivatizante, por ejemplo, éster de
maleimidobenzoil sulfosuccinimida (conjugacién mediante residuos
de sisteina), N-hidroxisuccinimida (mediante residuos de lisina),
glutaraldehido, anhidrido succinico, SOCl,, o R'N=C=NR, donde R y

R' don grupos alquilos diferentes.

Los animales son inmunizados contra el antigeno, conjugados

inmunogénicos o derivados mediante combinar, por ejemplo, 100 ug

o 5 pg de proteina o conjugado (para conejos o ratones,
respectivamente) con tres volUumenes de adyuvante completo de
Freund, e inyectar la solucién intradérmicamente en miltiples
sitios. Un mes después los animales son reforzados con 1/5 a 1/10

de la cantidad original del péptido o conjugado en adyuvante
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completo de Freund, mediante inyeccidédn subcutédnea en mﬁltiplesl\g

gitios. De 7 a 14 dias después, a los animales se les toma
sangre, y el suero es ensayado en cuanto al titulo de anticuerpo.
Los animales son reforzados hasta el titulo plateus.
Preferiblemente, el animal es reforzado con el conjugado del
mismo antigeno, pero conjugado a una proteina diferente y/o
mediante un reactivo de reticulaclién diferente, Los conjugados
también pueden hacerse en cultivos de células recombinantes como

proteinas de fusién. También, los agentes agregantes tales como

alud son adecuadamente usados para mejorar la respuesta inmune.
{ii) Anticuerpos monoclonales

Los anticuerpos monoclonales, son obtenidos de una poblacién de
anticuerpos substancialmente homogéneos, es decir, los
anticuerpos individuales que comprende la poblacién son idénticos
excepto por posibles mutaciones de ocurrencia natural que puedan
estar presentes en cantidades menores. Asi, el modificador
“monoconal” indica el caracter del anticuerpo de que no es una

mezcla de anticuerpos discretos.

Por ejemplo, los anticuerpos monoclonales pueden ser hechos
usando el método de hibridoma primero descrito por Kohler et al.,
Nature, 256:495 (1975), o puede ser hecho mediante métodos de ADN

recombinante (Patente estadounidense No. 4,816,567).

En el método de hibridoma, un ratén u otro animal anfitrién
"aproplado, tal como un hamster es inmunizado, como se describié

anteriormente para producir linfocitos que produzcan © sean
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capaces de producir anticuerpos que se ligaran especificaménte a \go(
la proteina usada para la inmunizacién. Alternativamente, los
linfocitos pueden ser inmunizades in vitro. Los linfocitos son
entonces fusionados con células de mieloma, usando un agente de
fusién adecuado, tal como el polietilenglicol, para formar una
células hibridoma, (Goding, Monoclonal Antibodies: Principles and

Practice, pp.59-103 (Academic Press, 1986)).

Las células de hibridoma asi preparadas son celdadas y se hacen
crecer en un medio de cultivo adecuado, que preferiblemente
contiene una o mas substancias que inhiben el crecimiento o 1la
supervivencia de las células del mieloma parientes no fusionadas.
Por ejemplo, si en las células del mieloma parientes, carecen de
la enzima hipoxantina guanina fosforibosil transferasa {HGPRT o
HPRT), el medic de cultivo para lecs hibridomas tipicamente
incluird hopoxantina, aminopterina, y timidina (medio HAT), cuyas
substancias impiden el crecimiento de células deficientes de

HGPRT.

Las células de mieloma preferidas son aquellas que se funden
eficientemente, soportan una produccién estable a alto nivel de
anticuerpo, mediante células -productoras de anticuerpo
seleccionadas y son sensibles a un medio tal como le medio HAT.
Entre éstas, las lineas de células del mieloma preferidas, son
las lineas del mieloma de murino, tales como aquellas derivadas
de los tumores de ratdén MOPC-21 y mpc-11, disponibles de Salk
Institute Cell Distribution Center, San Diego, California USA, y
células SP-2 o X63-Ag8-653 disponibles del American Type Culture

Collection, Manassas, Virginia USA. Las células de mieloma humano
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y heteromieloma de ratén-huano también han sido descritas para la
producciéﬁ de anticuerpos monoclonales humanos (Kozbor, J.
Immunol., 133:3001 (1984); Brodeur et al., Monoclonal Antibody
Production Techniques and Applications, pp. 51-63 {(Marcel Dekker,

Inc., Nueva York, 1987)}).

El medio de cultivo en el cudl las células hibridoma se hacen
crecer es ensayado en cudntoc a la produccién de anticuerpos
monoclonales dirigida contra el antigeno. Preferiblemente, la
egspecificidad de 1ligado de 1los anticuerpos monoclonales
producidos por las células hibridoma se determina por
inmunoprecipitacién o por un ensayo de ligado in vitro, tal como
radio inmuno ensayo (RIA) o ensayo inmuno absorbente ligado a

enzima (ELISA).

La afinidad del ligado del anticuerpo monoclonal, puede, por
ejemplo, ser determinada por el andlisis Scatchard de Munson et

Después las células de hibridoma son identificadas las que
producen anticuerpos de especificidad deseada, afinidad, y/o
actividad, los clones pueden ser subclonados por procedimientos
de dilusién limitativa, y se hacen crecer por métodos estandar
{(Goding, Monoclonal Antibodies: Principles and Practice, pp.59-
103 (Academic Press, 1986)). El medio de cultivo adecuado para
éste propésito incluye, por ejemplo, al medio D-MEM o RPMI-1640.
En adicién, las células de hibridoma pueden hacerse crecer in

vivo como tumores de ascitas en un animal.
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Los anticuerpos monoclconales secretades por los clones 8on
separados adecuadamente del medio de cultivo, 1los fluidos
ascitas, o el suero por procedimientos de purificacién de
inmunoglobulina convencional, tal Composicién, por ejemplo, la
proteina A-Sefarosa, cromatografia por hidroxilapatita,

electrofdéresis de gel, didlisis, o cromatografia de afinidad.

El ADN que codifica los anticuerpos monoclonales es facilmente
aislado y secuenciado, usando procedimientos convenciocnales (por
ejemplo, mediante usar probetas de oligonucleétidos que son
capaces de ligarse especificamente a los genes que codifican las
cadenas pesadas y livianas de los anticuerpos de murino). Las
células de hibridoma, sirven comoc una fuente preferida de tal
ADN. Una vez aislado, el ADN puede ser colocado en vectores de
expresién, que entonces son transfectados en células anfitrionas
tales como células de E. coli, células CO5 de simio, células de
ovario de hadmster chino (CHQ), ¢ c¢élulas de mieloma, que de otra
manera no producen proteina inmunoglobulina, para obtener la
sintesis de los anticuerpos monoclonales en las cé}ulas
anfitrionas recombinantes. Articulos de revistas sobre 1la
expresién recombinante en bacterias de ADN que c¢odifica el
anticuerpo, incluyen Skerra et al., Curr. Opinion in Immunol.,

5:256-262 (1993) y PlUckthun, Immunol. Revs., 130:151-188 (1592).

En una modalidad adicional, 1los anticuerpos o fragmentos de
anticuerpo, pueden ser aislados de librerias de anticuerpos fago,
generados usando 1las técnicas descritas McCafferty et al.,
Nature, 348:552-554 (1990). Clackson et al., Nature, 352:624-628

(1991) y Marks et al., J. Mol. Biol., 222:581- 597 (1991),
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describe el aislamiento de los anticuerpos de murino y\humanos
respectivamente usando librerias fago. Publicaciones
subsiguientes describen la produccién de anticuerpos humancs de
alta afinidad (rango nM) mediante mezclado de cadenas (Marks et
al., Bio/Technology, 10:779-783 (1992)), 1lo mismo que la
infeccién combinatoria y 1la recombinacién 1in vivo como una
estrategia para la construccidén de librerias fago muy grandes
(Waterhouse et al., Nuc. Acids. Res., 21:2265-2266 (1993). Asi,
éstas técnicas son alternativas viables a técnicas tradicionales
de hibridoma de anticuerpo monoclonal para el aislamiento de

anticuerpos monoclonales.

El ADN también puede ser modificado, por ejemplo, mediante la
sustitucién de de la secuencia de codificacién para los dominios
constantes de cadena pesada y liviana humanos en lugar de las
secuencias de murino hombélogas (Patente estadounidense No.
4,816,567; Morrison, et al., Proc. Natl Acad. Sci. USA, 81:6851
{1984)), o mediante unir covalentemente a la secuencia de
codificacién de inmunoglobulina todo o parte de la secuencia de

codificacién para un polipéptido no inmunoglobulina.

Tipicamente, tales polipéptidos no inmunoglobulina son
sustituidos por dominios constantes de un anticuerpo, o ellos son
sustituidos por los dominios variables de un sitio de combinacién
con antigeno de un anticuerpo para crear un anticuerpo divalente
quimérico, que comprende un sitioc para combinar antigeno que
tiene especificidad por un antigeno y otro sitio para combinar

antigeno que tiene especificidad para un antigeno diferente.
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(iii) Anticuerpos humanizados \55\:>

Los métodos para humanizar anticuerpos no humanos, han sido
descritos en la técnica. Preferiblemente, un anticuerpo
humanizado tiene uno o m&s residuos de amino&cido introducidos en
éste de una fuente que nc es humano. Estos residuos de
aminodcidos no humanos, se llaman frecuentemente como “residuos
importados”, que son tipicamente tomados de un dominio wvariable
“importado”. La humanizacién, puede llevarse a cabo esencialmente
siguiendo el método de Winter y los co-trabajadores (Jones et
al., Nature, 321:522-525 (1986); Riechmann et al., Nature,
332:323-327 (1988); Verhoeyen et al., Science, 239:1534-1536
(1988)), mediante sustituir las secuencias de regién
hipervariable para las secuenclas correspondientes de un
anticuerpo humano. De acuerdo a lo anterior, tales anticuerpos
“*humanizados” son anticuerpos quiméricos (Patente estadounidense
No. 4,816,567) en donde substancialmente menos de un dominio
variable humano intacto ha sido sustituilido por la secuencia
correspondiente desde una especie no humana. En la préctica, los
anticuerpos humanizados, son tipicamente anticuerpos humancs en
los cuales algunos residuos de regidén hipervariable, Y
posiblemente algunos residuos FR son sustituidos por residuos de

sitios andlogos en anticuerpos de roedores.

La escogencia de los dominios variables humanos, tanto livianos y
pesados, para ser usados para fabricar los anticuerpos
humanizados es muy importante para reducir la antigenicidad. De
acuerdo con lo que se ha llamado el método del "mejor ajuste” la

secuencia del dominio variable de un anticuerpo de roedor, es
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tamizada contra la libreria completa de las secuencias de dominjo
variable humanas conocidas. La secuencia humana que es mas
cercana a agquella del roedor, es entonces aceptada como la regiébn
de estructura de trabajo humano (FR) para el anticuerpo
humanizado {(Sims et al., J. Immunol., 151:2296 (1993); Chothia et
al., J. Mol. Biol., 196:901 (1987)). Otro método usa una regidén
de estructura de trabajo o marco de trabajo particular, derivado
de la secuencia de consensc de todos los anticuerpos humanos de
un subgrupo particular de cadenas livianas © pesadas. El1l mismo
marco de trabajo puede ser usado para diversos anticuerpos
humanizados diferentes (Carter et al., Proc. Natl. Acad. Sci.
USA, B89:4285 (1992); Presta et al., J. Immunol., 151:2623

(1993)).

Es adicionalmente imﬁortante, que los anticuerpos sena
humanizados con retencién de la alta afinidad para el antigeno, ¥y
otras propiedades biolégicas favorables. Para lograr éste
objetivo, de acuerdo con un método preferido, los anticuerpos
humanizados, son preparados por un proceso de andlisis de las
secuencia parientes y diversos productos humanizados conceptuales
que usan modelos tridimensionales de las secuencias parentales y
humanizadas. Modelos tridimensionales de inmunoglobulina son
cominmente disponibles y son familiares para aquellos versados en
la técnica. Los programas de computadora estan disponibles los
cuales ilustran y muestran estructuras conformacionales
tridimensionales probables de secuencias de candidato de
inmunoglobulina seleccionado. La inspeccién de éstas
visualizaciones permite el andlisis se papel probable de los

residuos en el funcionamiento de 1la secuencia candidato de

A4
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inmunoglobulina, es decir, el anAlisis de los residuos que
infiluyen en la habilidad del candidato de inmunoglobulina para
aligarse a su antigeno. De ésta manera, los residuos FR pueden
ser seleccionados y combinados desde el recipiente y las
secuencias de importacién de modo que las caracteristicas del
anticuerpo deseadas, tales como la afinidad incrementada para el
antigeno objetivo, es logrado. En general, los residuos de regidn
hipervariable, estdn directamente, y maAs substancialmente

involucrados en influenciar el ligado del antigeno.
(iv) Anticuerpos humanos

Como una alternativa a 1la humanizacién, anticuerpos humanos
pueden ser generados. Por ejemplo, es ahora posible producir
animales transgénicos (por ejemplo ratones) gue son capaces luego
de inmunizacién, de producir un repertorio completo de
anticuerpos humanos en la ausencia de produccién de
inmunoglobulina endovenosa. Por ejemplo, se ha descrito que la
eliminacién homocigota de la regiétn de unidén de cadena pesada de}
anticuerpo en el gen (Jy) en ratos quiméricos y mutantes de lias
de gérmenes, resulta en la inhibicién completa de la produccién
de cuerpo endogenoso. La transferencia de la disposicién ¢ del
arreglo de genes de inmunoglobulina linea de gérmenes humanos en
tales ratones mutantes de linea, resultardn en la produccién de
anticuerpos humanos luego del reto o de la infeccidén con el
antigeno. Ver, por ejemplo, Jakobovits et al., Proc. Natl. Acad.
Sci. USA, 90:2551 (1993); Jakobovits et al., Nature, 362:255-258
(1993); Bruggermann et al., Year in Immuno, 7:33 (1993}); y las

Patentes estadounidenses Nos. 5,591,669, 5,589,369 y 5,545,807.
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Alternativamente, la tecnologia de visualizacién de fagos
(McCafferty et al., Nature 348:552-553 (1990)), puede ser usada
para producir anticuerpos humanos, y fragmentos de anticuerpos in
vitro, a partir de repertorios de dominio wvariable (V) de
inmunoglobulina de donantes no inmunizados. De acuerdc con ésta
técnica, los genes de dominio de anticuerpo V son clonades en el
marco dentro de un gen de proteina recubierta mayor o menor de un
bacteriéfage filamentoso, tal como el M13 o el fd, y mostrado
como fragmentos de anticuerpo funcionales sobre la superficie de
las particulas fago. Debido a que la particula filamentosa
contiene una copia de ADN de cadena Gnica del genoma del fago,
las selecciones con base en las propiedades funcionales del
anticuerpo también resultan en la seleccién del gen que codifica
el anticuerpo que exhibe esas propiedades. Asi, el fago minimiza
algo de las propiedades de las células B. La muestra de fago
puede ser llevada acabo en una variedad de formatos; para su
revisién, ver, por ejemplo, Johnson, Kevin S. y Chiswell, David
J., Current Opinion in Structural Biology 3:564-571 (1993).
Diversas fuentes de segtmentos de gen V pueden ser usados para
mostrar fagos. Clackson et al., Nature, 352:624- 628 (1991),
aislé un arreglo diverso de anticuerpos anti-~oxazolonos de una
libreria de genes combinatorios aleatorios pequefios, derivados de
rifiones de ratones inmunizados. Un repertorio de genes V, de
donantes humanos no inmunizadeos pueden ser construidos, y 1los
anticuerpos a un arreglo diverso de antigenos (incluyendo auto-
antigenos), pueden ser aislados esencialmente siquiendo las

técnicas descritas por Marks et al., J. Mol. Biol. 222:581-597
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(1991), o Griffith et al., EMBO J. 12:725-734 (1993). Ver, \F’\

también, las Patentes estadounidenses Nos. 5,565,332 y 5,573,905.

Los anticuerpos humanos pueden también ser generados por células
B activadas in vitro (ver las patentes estadounidenses 5,567,610

y 5,229,275).
(v} Fragmentos de anticuerpo

Diversas técnicas han sido desarrolladas para la produccibén de
fragmentos de anticuerpos. Tradicionalmente, estos fragmentos
fueron derivados via la digestién proteclitica de anticuerpos
intactos (ver, por ejemplo, Morimoto et al., Journal of
Biochemical and Biophysical Methods 24:107-117 (1992) y Brennan
et al., Science, 229:81 (1985)). Sin embargo, estos fragmentos
pueden ahora ser producidos directamente mediante células
anfitrionas recombinantes. Por ejemplo, los fragmentos de
anticuerpos pueden ser aislados de las librerias de fagos de
anticuerpos discutidos anteriormente. Alternativamente,
fragmentos Fab’-SH pueden ser directamente recuperados del E.
coli y quimicamente acoplados para formar fragmentos F{ab’):
((Carter et al., Bio/Technology 10:163-167 (1992)). De acuerdo
con otro modelo, fragmentos F{ab'), pueden ser aislados
directamente de cultivos de células anfitrionas recombinantes.
Otras técnicas para la produccidén de fragmentos de anticuerpos
serdn evidentes para evidentes para aquellos practicantes
versados. En otras modalidades, el anticuerpo de escogencia es un
fragmento Fv de cadena dnica (scFv). Ver WO 93/16185; la Patente

estadounidense No. 5,571,894; y Patente estadounidense No.
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5,587,458. El1 fragmento de anticuerpo, puede también ser un \
“anticuerpo lineal”, por ejemplo, como se describid en la patente

estadounidense 5,641,870 por ejemplo. Tales fragmentos de

anticuerpo lineal pueden ser monoespecificos o biespecificos.
(vi) Anticuerpos biespecificos

Los anticuerpos biespecificos, son anticuerpos que tienen
especificidades de 1ligados para por lo mencos des epitopos
diferentes. Anticuerpos biespecificos ilustrativos pueden ligarse
a dos epitopos diferentes de los receptores CD20, DR4 o DR5. Los
anticuerpos biespecificos, también pueden ser wusados para
localizar agentes citotédxicos en una célula B. éstos anticuerpos
poseen un brazo de ligado marcador de célula B, y una brazo que
liga al agente citotdéxico (por ejemplo saponina, anti-interferén-
a, alcaloide vinca, cadena de ricino A, metotrexato o isétopo
radiactivo hapten). Los anticuerpos biespecificos, pueden ser
preparados como anticuerpos de longitud completa, ¢ fragmentos de

anticuerpos (por ejemplo, anticuerpos biespecificos F({ab“)2).

Los métodos para hacer anticuerpos biespecificos son conocidos en
la técnica. La produccién tradicional de anticuerpos bi
especificos de longitud completa se basa en la co expresidn de
dos pares de cadenas livianas o pesadas de inmunoglobulina, en
donde 1las dos <cadenas tienen diferentes especificidades
(Millstein et al., Nature, 305:537- 539 (1983)). Debido a la
clasificacién aleatoria de las cadenas pesada y liviana de 1la
inmunoglobulina, estos hibridomas (cuadromas) producen una mezcla

potencial de 10 diferentes moléculas de anticuerpo, de las cuales
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solo una tiene 1la estructura di especifica correcta. La \F:GQ\
purificacién de la molécula correcta, que se hace usualmente por
etapas de cromatografia de afinidad, es algo problemdtica, y las
producciones de producto son bajas. Segmentos similares se
describen en la WO 93/08829, y en Traunecker et al., EMBO J.,

10:3655-3659 (1991).

De acuerdc con un modelo diferente, los dominios variables de
anticuerpo con las especificidades de ligado deseadas (sitios de
combinacién anticuerpo-antigenos) son fusionados a las secuencias
de dominio constante de la inmunoglobulina. La fusién
preferiblemente es con un dominio constante de cadena pesada de
inmunoglobulina, que comprende por lo menos parte de la bisagra,
y las regiones CHz,y CH3, Es preferido tener en la primera regidn
constante de cadena pesada (CHl) que contiene el sitio necesario
para el ligado con la cadena liviana, presente en por lo menos
una de las funciones. Los ADN que codifican las fusiones de
cadena pesada de la inmunoglobulina, y se desea, la cadena
liviana de inmunoglobulina, son insertados en vectores de
expresién separados, y son co transfectados en un organismo
anfitrién adecuado. Esto suministra una gran flexibilidad al
ajustar las proporciones mutuas de los tres fragmentos de
polipéptido en modalidades con proporciones desiguales de las
tres cadenas de polipéptido usadas en la construccién lo que
suministra producciones ¢éptimas. Es, sin embargo, posible
insertar las secuencias de codificacién para dos o para todas las
tres cadenas de polipéptido en un vector de expresidén cuando la

expresién de por lo mencs dos cadenas de polipéptido en
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proporciones iguales resulta en producciones mayores o cuando las

proporciones no son de significancia particular.

En una modalidad preferida de este modelo, los anticuerpos di
especificos estan compuestos de una cadena pesada de
inmunoglobulina hibrida con una primera especificidad de ligado
en un brazo, y un par de cadena pesada-liviana de inmunoglobulina
hibrida (siempre que suministra una segunda especificidad de
ligado) en el otro brazo. Se encontré que esta estructura
asimétrica facilita la separacién del compuesto bi especificeo
deseado de las combinaciones de cadena de inmunoglobulina no
deseadas, ya que la presencia de wuna cadena 1liviana de
inmunoglobulina en solamente la mitad de 1la molécula di
especifica suministra una wvia mas facil de separacién. Este
modelo estAd descrito en la WO 94/04690. Para mayores detalles de
generara anticuerpos bi especificos ver, por ejemplo, Suresh et
al., Methods in Enzymology, 121:210 (1986). De acuerdo a otro
modelo descrito en la patente estadounidense No 5, 731,168, 1la
interfase entre un par de moléculas de anticuerpo puede ser
construida por ingenieria para maximizar el porcentaje de
heterodimeros que son recubiertos del cultivo de células
recombinantes. La Interfase preferida comprende por lo menos una
parte del dominio Cy3 de un dominio constante de anticuerpo. En
este método, uno ¢ mas cadenas laterales pegueiflas de aminoacidos
de la interfase de la primera molécula de 'anticuerpos son
reemplazados con cadenas laterales mAs grandes (por ejemplo
tirozina o triptofan). lLas “cavidades” compensatorias de tamario
idéntico o similar a la cadena lateral grande son creadas sobre

la interfase de 1la segunda molécula de anticuerpo mediante
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reemplazar las cadenas laterales de aminodcidos grandes con unas
pequeflas, por ejemplo adanina o trionina. Esto suministra un
mecanismo para incrementar la produccién del heterodimero sobre

otros productos finales no deseados tales como los homodimeros.

Los anticuerpos diespecificos incluyen anticuerpos reticulados o
“heteroconjugados”. Por ejemplo, uno de los anticuerpos en el
heteroconjugado puede estar acoplado a la avidina, el cotro a la
biotina. Tales anticuerpos han sido, por ejemplo, propuestos para
células de sistema inmune objetivo a células no deseadas (patente
estadounidense No. 4,676,980), y para el tratamiento de
infecciones de HIV (WO 91/00360, WO 92/200373, y EP 03089). Los
anticuerpos heteroconjugados pueden estar hechos usando
cualquiera de los métodos de reticulacién convenientes. Los
agentes de reticulacién adecuados son bien conocidos en 1la
técnica, y se describen en la patente estadounidense No.

4,676,980,, junto con un numero de técnicas de reticulacién.

Las técnicas para generar anticuerpos blespecificos de fragmentos
de anticuerpo también han sido descritas en la literatura. Por
ejemplo, los anticuerpos bi especificos pueden ser preparados

enlaces quimicos. Brennan et al., Science, 229: 81 (1985);

Shalaby et al., J. Exp. Med., 175: 217-225 (1992).

Diversas técnicas para hacer y aislar fragmentos de anticuerpos
bi especificos directamente de cultivos de células recombinantes
también han sido descritas. Por ejemplo, los anticuerpos di
especificos han sido producidos usando cremalleras de leucina.

Kostelny et al., J. Immunol., 148 (5):1547-1553 (1992). Los
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péptidos de cremallera de leucina de las proteinas S0S y JUM
fueron enlazados a las porciones Fab’ de dos anticuerpos
diferentes por fusién de genes. Los homo dimeros del anticuerpo
fueron reducidos en la regién de bisagra para formar monémeros y
entonces reoxidados para formar heterodimeros del anticuerpo.
Este métocdo también puede ser utilizado para la produccién de
homodimeros de anticuerpo. La tecnologia de “diacuerpocs” descrita
por Hollinger et al., Proc. Natl. Acad. Sci. USA, 90:6444-6448
(1993) ha provisto un mecanismo alternativo para hacer fragmentos
de anticuerpo bi especificos. Los fragmentos comprenden un
dominio variable de cadena pesada (VH) conectado a un dominio
variable de cadena liviana (VL) mediante un enlazador que es
demasiado corto para permitir el apareamiento o el emparejamiento
entre los dos dominios en la misma cadena. De acuerdo a 1lo
anterior, los dominios VH y VL de un fragmento son forzados para
emparejarse con los dominios VL y VH complementarios de otro
fragmento, formando asi dos sitios de ligado por antigeno. Otra
estrategia para hacer fragmentos de anticuerpo di especificos
mediante el uso de dimeros Fb de cadena Gnica (sFv) también han

sido reportados. Ver Gruber et al., J. Immunol., 152:5368 (1994).

Los anticuerpos con mids de dos valencias son contemplados
también. Por ejemplo, anticuerpos tri especificos pueden ser
preparados. Tutt et al. J. Immunol. 147: 60 (1991). Los
anticuerpos con tres o mids sitios de ligado de antigeno son
descritos en la W001/77342 (Miller y Presta),incorporados

expresamente aqui como referencia.
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WO 2006/029224 110 PCT/AUS2005/031907

articulos de fabricacién aqui son conjugados opcionalmente con un

agente cito toxico.

Los agentes quimioterapéuticos dtiles en la generacién de tales
conjugados de anticuerpo- agentes cito téxicos han sido descritos

anterjiormente.

Los conjugados de un anticuerpo y uno o mads toxinas de molécula
pequefia, tales como caliqueamicina, una maitansina (patente
estadounidense No. 5, 208,020), un tricoteno, y CCl065 también

son contemplados aqui.

En otra modalidad de la invencién, e4l anticuerpo es conjugado a
uno o mas moléculas de maitansina (por ejemplo cerca de 1 a cerca
de 10 moléculas de maitansina por molécula de anticuerpo). La
maitansina puede por ejemplo, sert convertida en May-SS-Me que
puede ser reducida a May-SH3 y se hace reaccionar con el
anticuerpo modificado (Chari et al. Cancer Research 52: 127-131

(1992)) para generar un conjugado maitansinoide - anticuerpo.

Alternativamente, el anticuerpo es coniugado con uno o© mas
moléculas de caliqueamicina. La familia de las caliqueamicinas de
antibidéticos es capaz de producir rupturas de ADN de doble cadena
en concentraciones subticomolares. Los andlogos estructurales de
la caliqueamicina que pueden ser usados incluyen, pero no se
limitan a, &}, o', o3', N-acetil-§,', PSAG y ©,!, (Hinman et al.
Cancer Research 53: 3336-3342 (1993) y Lode et al. Cancer

Research 58: 2925-2928 (1998)).
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Las toxinas y fragmentos enzimidticamente activos de los mismos
que pueden ser usados incluyen la cadena A de la difteria,
fragmentos activos gue no se ligan de la toxina de la difteria,
cadena de la exotoxina A ( de sedumonas aeruginosa), cadena de
ricina A, la cadena de afina A, la cadena de modecina A, la alfa-
sarcina, proteinas de aleuritas forddie, proteinas de diantina,
proteinas de fitolaca americana PAPI, PAPII, y PAP-S), inhibidor
de momordica carantia, curcina, crotina, sapaonaria oficinalis
como inhibidor, gelonina, mitogelina, restrictocina, fenomicina,
enomicina y los tricotecenos. Ver, por ejemplo, WO 93/21232

publicado en octubre 28, 1993.

La presente invencién contempla adicionalmente anticuerpo
conjugado con un compuesto con actividad nucleolitica (por
ejemplo una ribonucleasa o una endonucleasa de ADN tal como

desoxiribonucleasa;- DNasa).

Una variedad de isétopos radiocactivos estdn disponibles para la
produccién de antagonistas radio conjugados o anticuerpos radio
conjugados. Ejemplo incluyen At2!t, 71131, 1125 ¢S50 Rel®, RelfE,

sm'3?, Bi?'?, p32 e isébtopos reactivos de Lu.

Los conjugados de los anticuerpos y del agente citotéxico pueden
ser hechos usando una variedad de agentes de acoplamiento de
proteina bifuncional tal como propionato de N-succinimidil-3- (2-
piridilditiol) SPDP), succinimidil-4-(N-maleimidometil)} «cyclo
hexano-l-carboxilato, iminotiolano (IT), derivados bifuncionales

de imidoésteres (tales como adipimidato de dimitilo HCL) ésteres
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activos (tales como suberato de disuccinimidile), aldehidos
(tales como glutareldehidec), compuestos bis-azido (tales como bis
(p-azidobenzoil) hexanodiamina), derivados bis-diazonio (tales
como bis- (p-diazoniobenzoil) -etilenediamina), diisocianatos
(tales como 2, 6-diisocianato de tolienc), y compuestos de flior
bis-activo tales como 1,5-difluoro-2,4-dinitrobenzenoc). Por
ejemplo, una inmunotoxina de ricino que puede ser preparada segin
se describié en Vitetta et al. Science 238: 1098 (1987). El acido
-isotiocianatobenzil-3~metildietileno triaminepentaacético
marcado con Carbdén-14- (MX-DTPA) es un agente quelante
ilustrativo para 1la conjugacién del radio necledtido al

antagonista o al anticuerpo. Ver W094/11026.

El enlazador puede ser un enlazador de “divisién” que facilita la
liberacién de la droga citotéxica en la célula. Por ejemplo, un
enlazador azido-labil, un enlazador sensible a la peptidasa, un
enlazador de dimetilo o un enlazador que contiene disulfuro
(Chari et al. Cancer Research 52: 127-131 (1992)). Pueden ser

usados.

Alternativamente, una proteina de fusién que comprende el
anticuerpo y el agente cito téxico puede hacerse, por ejemplo

mediante técnicas recombinantes o sintesis de péptido.

Los anticuerpos de la presente invencién también pueden ser
conjugados con un enzima activadora de prodroga que convierte una
prodroga (por ejemplo un agente quimioterapéutico de peptidiloe,
ver W081/01145) en una droga anti cancer activa. Ver, por ejemplo

WO 88/07378 y la patente estadounidense No. 4,975,278.
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El componente de enzima de tales conjugados incluye cualquier
enzima capaz de actuar sobre una prodroga de tal manera que la

convierta en su forma citotéxica mas activa.

Las enzimas que son Gtiles en el método de esta invencién
incluyen, pero no se limitan a, fosfatasa alcalina Gtil para
convertir las prodrogas que contienen fosfato en drogas libres;
aril sulfatasa Gtil para convertir prodrogas dque contienen
sulfato en drogas libres; de aminasa de citoquina Gtil para
convertir 5-fluorccitoxina no téxica en la droga anti cancer, 5-
fluorouracilo; proteasas, tales como la proteasa serratia,
termolisina, subtilisina, carboxipeptidasas y catepsinas (tal
como catepsinas B y L), que son Gtlles para convertir prodrogas
que contiene péptido en drogas libres; D-alanilcarboxipeptidasas,
utiles para converiir prodrogas que contienen sustituyentes D-
aminodcido; enzimas divisoras de carbohidrato tales como la f-
galactosidasa y neuraminidasa Utiles para convertir prodrogas
glicosiladas en drogas libres; p-lactamasa util para convertir
drogas derivadas con Pf-lactamasa en drogas libres; amidasas de
penicilina, tales como la amidasa de penicilina V o la amidasa de
penicilina G, 1itiles para convertir drogas derivadas en sus
nitrégenos de amina con fenoxiacetilo o grupos fenil acetilo,
respectivamente, en drogas libres. Alternativamente, los
anticuerpos con actividad enzimdtica, también conocidos en la
técnica como “abzimas", pueden ser usados para convertir las
prodrogas de la invencién en drogas libres activas (ver, por

ejemplo, Massey, Nature 328: 457-458 (1987)).
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Los conjugados anticuerpo-abzima pueden ser preparad
describe aqui para el suministro de la abzima a una poblacién

celular de tumor.

Las enzimas de esta invencién pueden ser ligadas covalentemente
al anticuerpo mediante técnicas bien conocidas en el arte tales
como el uso de reactivos de reticulacién heterobifuncionales
discutidos anteriormente. Alternativamente, las proteinas de
fusién que comprenden por lo menos la regién de 1ligado de
antigeno de un anticuerpo ligado a por lo menos una porcién
funcionalmente activa de una enzima de la invencién pueden ser
construidos usando técnicas de ADN recombinante bien conocidas en
la técnica (ver, por ejemplo, Neuberger et al., Nature, 312: 604-

608 (1984)).

Otras modificaciones del anticuerpo se contemplan agqui. Por
ejemplo, el anticuerpo puede ser enlazado de una variedad de
polimeros no proteinéiceos, por ejemplo, politilenglicol,
polipropilenglicol, polioxiaquilenos, o copolimeros de

polietilenglicol y polipropilenglicol.

Para incrementar la vida promedio del suero del anticuerpo, unc
puede incorporar un receptor salvaje gque se liga al epitopo en el
anticuerpo (especlalmente un fragmento de anticuerpc) como se
describibé en la patente estadounidense No 5,739,277, por ejemplo.
Como se usa aqui, el término “epitopo que se liga al receptor
salvaje” se refiere a un epitopo de la regién FC de una molécula
IgG {(por ejemplo, IgG,, IgG;, IgGis, o IgG,) que es responsable de

incrementar la vida promedio del suero in vivo de la molécula
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IgG. Alternativamente, o adicionalmente, uno puede incrementar, o

disminuir, la vida promedio del suerc mediante alterar 1la

secuencia de aminodcido de la regidén FC de un anticuerpo para

generar variantes con ligado F CRN alterado. Los anticuerpos con

el ligado FCRN alterado y/o con barra promedio del suero alterada

son descritos en la WO 00/42072 (Presta, L.).
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Las formulaciones que comprenden el Apo2L/TRAIL, anticuerpos
receptores de muerte y/o anticuerpos CD20 también son
suministradas por la presente invencién. Se cree que tales
formulaciones pueden ser adecuadas particularmente para
almacenamiento lo mismo que para administraciédn terapéutica. Las
formulaciones pueden ser preparadas por técnicas conocidas. Por
ejemplo, las formulaciones pueden ser preparadas mediante
intercambio de amortiguador sobre una columna de filtracién de

gel.

Tipicamente, una cantidad apropiada de wuna sal o vehicule
aceptable es usada en la formulacién para convertir la
formulacién en isotdénica. Ejemplos de vehiculos farmacéuticamente
aceptables incluyen salina, solucién de Ringer y la solucién de
dextrosa. E1 ph de la formulacién preferiblemente estd entre
cerca de 6 a cerca de 9, y mas preferiblemente entre cerca de 7 a

cerca de 7.5.

Serd evidente para aquellas personas versadas en la técnica que

ciertos vehiculos pueden ser mds preferibles dependiendo de, por
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ejemplo, la via de administracién y 1las concentraciones del 1?

ligando Apo-2, los anticuerpos receptores de muerte, y/o 1los

anticuerpos CD20.

Las composiciones terapéuticas pueden ser preparadas mediante
mezclar las moléculas deseadas que tienen el grado apropiado de
pureza con vehiculos opcicnales, excipientes, o estabilizadores
{Remington's Pharmaceutical Sciences, 1l6th edition, Osol, A. ed.
{1980)), en la forma de formulaciones liofilizadas, scluciones
acuosas o0 suspensiones acuosas. Los vehiculos, excipientes o
estabilizadores aceptables son preferiblemente no téxicos a los
recipientes en dosificaciones y concentraciones empleadas, e
incluyen amortiguadores tales como tris, HEPES, PIPES, fosfato,
citrato, y otros A&cidos orgdnicos; los anti oxidantes incluyen
dcido ascérbico y metionina: preservativos (tales como cloruro de
octadeclildimetilbenzilo amonio; cloruro de hexametonio; cloruro
de benzalconio, cloruro de benzetonio e; fenol, buteocl o benzil
alcohol; parabenos de alquilo tales como parabeno de metilo o de
propilo; catecol; resorcinol; ciclo hexanol; 3-pentanocl; y m-
cresol); polipéptidos de bajo peso molecular (menos de cerca de
10 residuos); proteinas, tales como suero de albimina, gelatina,
0 inmunoglobulinas; polimeros hidrofilicos tales como polivinil
pirrolidona; aminoacidos tales como glicina, glutamina,
asparagina, histidina, arginina o 1lisina; mono sacaridos,
disacaridos, y otros carbohidratos que incluyen glucosa, manocsa,
o dextrinas; azlcares tales como sacarosa, manitol, trealosa, o
sorbitol; contra guiones formadores de sal tales como sodio; y/o
tenso activos no idnicos tales como TWEEN™, PLURONICS™ o

polietilenglicol (PEG).
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Ejemplos adicionales de tales vehiculos incluyen los
intercambiadores idénicos, alamina, estearato de aluminio,
lecitina, proteinas de suero, tales como albimina de suero,
sustancias amortiguadoras tales como glicina, &cido sérbico,
sorbato de potasio, mezclas parciales de glicérido de acidos
grasos de vegetales saturados, agua, sales o electrolitos tales
como sulfato de protamina, hidrogenfosfato de disodio, hidrogen
fosfato de potasio, cloruro de sodio, silice coloidal,
trisilicato de magnesio, polivinilpirrolidona y sustancias con
base en celulosa. Vehiculos para formas tépicas o con base en gel
que incluyen poli sacaridos tales como carboximetilcelulosa de
sodio o metilcelulosa, de sodio, polivinilpirrolidona,
poliacrilatos, polimeros de bloque de polioxietileno-
polioxipropileno s, polietilenglicol, y alcoholes de cera de
madera. Para todas las administraciones, las formas de depésito
convencionales son usadas adecuadamente. Tales formas incluyen,
por ejemplo, micro cépsulas, nano capsulas, liposomas, plastos,
formas de inhalacién, rociados de nariz, tabletas sublinguales, y

preparaciones de liberacidén sostenida.

Las formulaciones que son usadas para la administracién in vivo
deben ser estériles. Esto es facilmente logrado mediante
filtracién a través de membranas estériles de filtracién, antes
de o© luego de 1la liofilizacién y 1la reconstitucién. La
formulacién puede ser almacenada en forma 1liofilizada ¢ en

solucién si es administrada sistémicamente.
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Si estd en la forma liofilizada, es tipicamente formulada en
combinacién con otros ingredientes para la reconstitucién con un
diluyente apropiado en el momento del uso. Un ejemplo de una
formulacién liquida es una solucién no preservada sin color clara
y estéril llena en un frasco de deosis Gnica para inyeccién sub

cuténea.

lLas formulaciones terapéuticas generalmente estan colocadas en un
contenedor que tiene una puerta de acceso estéril, por ejemplo,
una bolsa o frasco de solucién intravenosa que tiene un tapén
perforable mediante una aguja de inyeccidén hipodérmica. Las
formulaciones son administradas preferiblemente como intra venosa
repetida (I.V.), sub cutdnea (S.C.), intra muscular (I.M) o
infusiones, o como formulaciones de aerosol adecuadas para
suministro intra nasal o intra pulmonar (para suministro intra

pulmonar ver, por ejemplo, EP 257,956).

La Apo2L/TRAIL, los anticuerpos de receptor de muerte, y los
anticuerpos CD20 pueden también ser administrados en la forma de
preparaciones de liberacidén sostenida. Ejemplos adecuados de
preparaciones de liberacién sostenida incluyen matrices
semipermeables de polimeros hidréfobos sélidos que contienen la
proteina, dichas matrices estdn en la forma de articulos
formados, por ejemplo, peliculas o micro cépsulas. Ejemplos de
matrices de liberacién sostenida incluyen los poli ésteres, hidro
geles, (por ejemplo poli(2- hidroxietil-metacrilato) como se
describié por Langer et al., J. Biomed. Mater. Res., 15: 167-277
(1981) y Langer, Chem. Tech., 12: 98-105 (1982) o poli(vinil

alcohol) ), polilactidos (patente estadounidense No. 3,773,919,

4/\\
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EP 58,481), copolimeros de A4&cido L—glut;mico y gamma eftil-L-
glutamato (Sidman et al., Biopolymers, 22: 547-556 (1983) ),
etilenc-acetato de vinilo no degradable {(Langer efc al., supra),
copolimeros de &cido lactico degradable- &cido glicdlico tales
como Lupron Depot (micro esferas inyectables compuestas de éacido
lactico- é&cido glicdélico en copolimero y acetato leuprolida), y

dcido poli-D~ (~) =3- hidroxibutirico (EP 133,988).

El Apo2L/TRAIL, los anticuerpos de receptor de muerte, y 1los
anticuerpos CD20 descritos aqui pueden ser empleados en una
variedad de aplicaciones terapéuticas. Entre estas aplicaciones
estdn los métodos para tratar diversos clnceres y enfermedades
relacionadas con inmunidad. El1 diagnéstico en mamiferos de
diversas condiciones patoldégicas descritas aqui puede hacerse por
el practicante versado. Las técnicas de diagnéstico estén
disponibles en la técnica lo que permite, por ejemplo, para el
diagnéstico o deteccién de ééncer o la enfermedad relacionada con
inmunologia en un mamifero. Por ejemplo, los canceres pueden ser
identificados mediante técnicas, que incluyen pero no se limitan
a, palpacién, andlisis sanguineo, rayos X, NMR y similares. Las
enfermedades relacionadas con inmunidad también son facilmente
identificadas. E1 1lupus heriteﬁatoso sistémico, el mediador
central de la enfermedad es la produccién de.anticuerpos auto
reactivos para auto proteinas/tejidos y la subsecuente generacién
de inflamacién mediada por la inmunizaciébn. Los O&rganos y
sistemas multiples son afectados clinicamente incluyendo el
rifién, el pulmén, el sistema misculo esquelético, mucocutaneo, el
ojo, el sistema nervioso central, el sistema cardiovascular, el

tracto gastrointestinal, la médula ésea y la sangre. La artritis
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reumatoide (RA) es una enfermedad inflamatoria
gistémica crénica que principalmente involucra la membrana
sinovial de las multiples uniones con daflo resultante en el
cartilago articular. La patogénesis es dependiente del linfocito
T y esta asociada con la produccién de factores reumatoldes, auto
anticuerpos dirigidos contra el auto IgG con la formacidn
resultante de complejos inmunes gque logran altos niveles en el

fluido de las uniones y la sangre.

Estos complejos en las coyunturas puede inducir en el infiltrado
de marcado de linfocitos y monolitos en 1la cinofia vy
subsecuentemente cambios marcados sinoviales; el espacio de las
coyunturas / fluido si es infiltrado por células similares con la
adicién de numerosos neutréfilos. Los tejidos afectados son
principalmente las coyunturas, frecuentemente en patrén
simétrico. Sin embargo, la enfermedad extra articular también
ocurre en dos formas principales. Una forma es el desarrollo de
lesiones extra articulares con el establecimiento progresivo de
la enfermedad en la articulacién y lesiones tipicas de fibrosis
pulmonar, vasculitis, y udlceras cuténeas. La segunda forma de
enfermedad extra articular es la llamada sindrome de felti que
ocurre tardiamente en el curso de la enfermedad RA, algunas veces
después de que la enfermedad de la articulacién se ha wvuelto
grave, e involucra la presencia de neutropenia, trombositopenia y

esplenomegalia.

Esto puede estar acompafiado por vasculitis en miltiples o&rganos
con la formacidén de infartos, Glceras de piel y gangrenas. Los

pacientes también frecuentemente desarrollan nédulos reumatoides
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en el tejido sub cutis que se sobrepone a las artifulacignes
afectadas; la etapa tardia de los nbédulos tiene centros
necréticos rodeados por un infiltrado celular inflamatorio
mezclado. Otras manifestaciones que pueden ocurrir en el NA
incluyen: pericarditis, pleuritis, arteritis coronaria,
neumonitis intersticial con fibrosis pulmonar,

keratoconjunctivitis sicca, y nédulos reumatoides.

El Apo2L/TRAIL, los anticuerpos receptores de muerte, y los
anticuerpos CD 20 pueden ser administrados de acuerdo con métodos
conocidos tales como administracién intravenosa como un buleo o
por infusién continua durante un periodo de tiempo, por vias
intra muscular, intra peritoneal, intra cerebro espinal, sub
cutanea, intra articular, intra sinovial, intratecal, oral,
tépica o por inhalacién. Opcionalmente, la administracién puede
llevarse a cabo mediante infusién con mini bomba usando diversos

dispositivos disponibles comercialmente.

Las dosificaciones y programaciones efectivas para administrar el
Apo2L/TRAIL, 1los anticuerpos receptores de muerte, y los
anticuerpos CD20 puede ser determinado empiricamente, y hacer
tales determinaciones estd dentro del experticio de la técnica.
Dosis wdnicas o mdiltiples pueden ser empleadas. Actualmente se
cree que una dosis efectiva o cantidad efectiva de Apo2L/TRAIL,
usada sola puede variar entre cerca de 1 ug/ kg cerca de 100ng/kg
con respecto al peso del cuerpo o mas por dia. La escala de las
inter especies de dosis puede llevarse a cabo de una manera
conocida en la técnica, por ejemplo; como se describe en Mordenti

et al., Pharmaceut. Res., _8:1351 (1991).
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Cuando se emplea la administracién in vivo de un Apo2L/TRAIL, las
cantidades de dosificacién normales pueden variar entre cerca de
10 ng/kg hasta cerca de 100 mg/kg del peso del cuerpo del
mamifero o mAs por dia, preferiblemente cerca de 1lupg/ kg/ dia a
10 mg/kg/ dia, dependiendo de la via de administracién. La guia
en cuanto a dosificaciones y métodos particulares de suministro
se da en la literatura; ver, por ejemplo, las patentes
estadounidenses No 657,760; 5,206,344; o 5,225,212. Se anticipado
que diferentes formulaciones pueden ser efectivas para diferentes
compuestos de tratamiento y diferentes desérdenes que el objetivo
de la administracién en un érgano o tejido, por ejemplo, puede
requerir el suministro de una manera diferente a aquella para
otro 6rgano o tejido. Aquellos versados en la técnica podran
entender que la dosificacién de Apo2L/TRARIL gque puede ser
administrada dependerAd variadamente en, © de, por ejemplc, el
mamifero que va a recibir el Apo2L/TRAIL 1la via de
administracién, y otras drogas o terapias que estén siendo

administradas al mamifero.

El anticuerpo CD20 puede ser un anticuerpo tal como Rituximab o
el 2H7, humanizado, el cual no estd conjugado con un agente cito
téxico. Las dosificaciones adecuadas para un anti cuerpo no
conjugado son, por ejemplc, en el rango de entre cerca 20 mg/m?*
hasta cerca de 1000 mg/nﬁ' En una modalidad, la dosificacién del
anticuerpo difiere de aquella actualmente recomendada para el
Rituximab. Regimenes de dosificacién ilustratives para el
anticuerpo CD20 375 mg/m’ semanalmente por 4 o 8; o 1000 mg/m? por

2 (por ejemplo en los dias 1 y 15).
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Se ha contemplado que todavia otras terapias adicionales pueden
ser empleadas en los métodos. La una o mas de otras terapias que
pueden incluirse pero no se limitan a, la administracién de
terapia de radiacién, citoquinas, agentes inhibitorios del
crecimiento, agentes quimioterapéuticos, agentes cito téxicos,
inhibidores de tirocina quinasa, inhibidoras de ras farnesil
transferasa, inhibidores de angiogénesis, e inhibidores de
quinasa dependiente de ciclina que son conocidos en la técnica y
definidos adicionalmente con particularidad en 1la seccién 1

anterior.

Anticuerpos terapéuticos ilustrativos incluyen 1los anticuerpos
anti-HER2 que incluyen el rhuMAb 4D5 (HERCEPTIN.) (Carter et al.,
Proc. Natl. Acad. Sci. USA, 89:4285-4289 (1992), la patente
estadounidense No. 5,725,856); anti-IL-8 (St John et al., Chest,
103:932 (1993), y la publicaciénj internacional No. WO 95/23865);
anticuerpos anti-VEGF que incluyen anticuerpos anti-DEGF
madurados humanizados y/o por afinidad tales comop el anticuerpo
anti-VEGF humanizado HUA4.6.1 AVASTIN. (Kim et al., Growth
Factors, 7:53-64 (1992), publicacién internacional No. WO
96/30046, y la WO 98/45331, publicada en octubre 15, 1998);
anticuerpos anti-~PSCA (WO01/40309) ; anticuerpos anti-CD40,
incluyendo el S2C6 y 1las variantes humanizadas de el
(W000/75348); anticuerpos anti-CDlla incluyendo Raptiva™ (patente
estadounidense No. 5,622,700, WO 98/23761, Steppe et al.,
Transplant Intl. 4:3-7 (1991), y Hourmant et al., Transplantation
58:377-380 (1994)); anticuerpos anti-IgE (Presta et al., J.

Immunol. 151:2623-2632 (1993), y la publicacién internacional No.
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WO 95/19181:1a patente estadounidense No. 5,714,338, otorgada en
febrero 3, 1998 o la patente estadounidense No. 5,091,313,
otorgada en febrero 25, 1992, WO 93/04173 publicada en marzo 4,
1993, o la solicitud internacional No. PCT/US98/13410 presentada
en Jjunio 30, 1998, la patente estadounidense No. 5,714,338);
anticuerpos anti-CD18 (patente estadounidense No. 5,622,700,
otorgada en abril 22, 1997, o como en la WO 97/26912, publicada
en julio 31, 1997); anticuerpos de anticuerpo receptor anti-Apo-2
(WO 98/51793 publicado en noviembre 19, 1998); anticuerpocs anti-
TNF-alpha incluyendo c¢A2 (REMICADE.), CDP571 y MAK-195 (ver,
patente estadounidense No. 5,672,347 otorgada en septiembre 30,
1997, Lorenz et al. J. Immunol. 156 (4):1646-1653 (1996}, vy
Dhainaut et al. Crit. Care Med. 23 (9):1461-1469 (1995));
anticuerpos del factor anti- tejido (TF) (patente europea No. 0
420 937 Bl otorgada en noviembre 9, 1994),- anticuerpos ad-f7 de
integrina antihumana (WO 98/06248 published February 19, 1998);
anticuerpos anti-EGFR (anticuerpo 225 quimerizado o humanizado
como en la WO 96/40210 publicada en diciembre 19, 1996);
anticuerpos anti-CD3 tales como el OKT3 (patente estadounidense
No. 4,515,893 otorgada en mayo 7, 1985); anticuerpos anti- CD25 o
anti-Tac tales como el CHI-621 (SIMULECT.) y ZENAPAX. (ver
patente estadounidense No. 5,693,762 otorgada en diciembre 2,
1997); anticuerpos anti-CD4 tales como el anticuerpo cM-7412
(Choy et al. Arthritis Rheum 39(1):52-56 (1996)):; anticuerpos
anti-CD52 tales como CAMPATH-IH (Riechmann et al. Nature 332:323-
337 (1988); anticuerpos receptores anti-Fc tales como el
anticuerpo M22 dirigido contra el Fc.RI como en Graziano et al.
J. Immunol. 155 (10):4996-5002 (1995); anticuerpos de antigeno

anti-carcinoembriénico (CEA) tales como el hMN-14 (Sharkey et al.
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Cancer Res. 55 (23Suppl): 59358-5945s (1995); anticuerpos
dirigidos contra las células epiteliales de pecho incluyendo
huBrE-3, hu-Mc 3 y CHL6 (Ceriani et al. Cancer Res. 55(23):
58525-58563 (1995); y Richman et al. Cancer Res. 55(23 Supp):
5916s8-59208 (1995)); anticuerpos que se ligan a las células del
carcinoma del colén tales como la C242 (Litton et al. Eur J.
Immunol. 26(1):1-9 (1996)); anticuerpos anti-CD38, por ejemplo.
AT 13/5 (Ellis et al. J. Immunol. 155 (2):925-937 (1995));
anticuerpos anti-CD33 tales como Hu M195 (Jurcic et al. Cancer
Res 55(23 Suppl):5908s-5910s (1995) y CMA-676 o CDP771;
anticuerpos anti-CD22 tales como LL2 o LimpoCide (Juweid et al.
Cancer Res 55(23 Suppl):5899s-5907s (1995); anticuerpos anti-
EpCAM tales comoc 17-1A (PANOREX.); anticuerpos anti-GpIIb/lIIa
tales como abciximab or c7E3 Fab (REOPRO.); anticuerpos anti- RSV
tales como MEDI-493 (SYNAGIS.); anticuerpos anti-CMV tales como
PROTOVIR.; anticuerpos anti-HIV tales como PRO542; anticuerpos
anti-hepatitis tales como el anticuerpo anti-Hep B OSTAVIR.;
anticuerpos anti-CA 125 OvaRex; anticuerpo del epitopo anti-
idiotipico GD3 BEC2; anticuerpo anti-.v.3 VITAXIN.; anticuerpo
del carcinoma de célula renal antihumana tal como el ch-G250;
ING-I; anticuerpo anti-human 17-1A (3622W9%4); anticuerpo anti
tumor colo rectal (A33); anticuerpo del melano anti humanoR24
dirijido contra la gangliosida GD3; carcinoma anti-humano de la
célula escamosa (SF-25); antigeno del leucocito (HLA) anticuerpos
tales como Smart ID1O y el anticuerpc anti-HLA DR Oncolym ({Lym-

1).

La preparacién y los programas de dosificacién para agentes

qguimioterapéuticos pueden ser wusados de acuerdo con las
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instrucciones de los fabricantes o como se determine
empiricamente por el practicante versado. La preparacién en los
programas de dosificacién para tal quimioterapia también estan
descritos en Chemctherapy Service Ed., M.C. Perry, Williams &
Wilkins, Baltimore, MD {1992). El agente quimioterapéutico puede
preceder, o sequir a la administracién del Apo2L/TRAIL,
anticuerpo de receptor de muerte, y/o anticuerpo CD20. o puede

ser dada simultédneamente con elloes.

Algunas veces puede ser beneficioso también administrar una o mis

citoquinas o agentes inhibidores del crecimiento.

El Apo2L/TRAIL, 1los anticuerpos de receptor de muerte, y los
anticuerpos de CD20 (y uno o mas de otras terapias) pueden ser
administradas concurrentemente o secuencialmente. Siguiendo la
administracién, las células tratadas in vitro pueden ser
analizadas. En donde A ha sido tratamiento in wvivo, un mamifero
tratado puede ser monitoreado de diversas maneras bien conocidas
por aquellos practicantes versados. Por ejemplo, las células de
cancer pueden ser examinadas patolédgicamente para ensayar en
cuanto a necrosis o el suero puede ser analizado para las

respuestas del sistema inmune.

Para el RA, y otras enfermedades autoinmunes el Apo2L/TRAIL, el
anticuerpo de receptor de muerte, y/o el anticuerpo CD20 pueden
estar combinados con cualquiera uno © mis de agentes inmuno
supresores, agentes quimioterapéuticos y/o citoquinas listadas en
las definiciones de la seccién anterior; cuvalquiera una o mas de

las drogas anti reumdticas modificantes de enfermedad (DMARD),
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tal como hidroxiclorotina, sulfasalacina, metrotexato, |
lefrunomida, asatiopina, D-penicilinamina, gold (oral), Gold
(intramuscular), , minociclina, ciclosporina, proteina
eStafilococcal A de inmuno absorcién; inmunoglobulina intravenosa
(IVIG); drogas antiinflmamtorias no esterdides (NSAIDs) ;
glucocorticoides {por ejemplo inyecciébn en articulaciones };
corticosteroide {por ejemplo. metilprednisolona y/o predniscna);
folato; un anticuerpo del factor de necrosis anti-tumor (TNF) por
ejemplo etanercept/ENBREL™, infliximab/REMICADE™, D2E7 (Knoll) o
CDP-870 (Celltech); antagonista de IL-IR (por ejemplo. Kineret);
antagonista de IL-I0O (por ejemplo Ilodecakin); un modulator de
coagulacién de sangre (por ejemplo. WinRho); un antagonista IL-6
/anti-TNF (CBP 1011); antagonista CD40 (por ejemplo. IDEC 131};
antagonista del receptor de Ig-Fc (MDX33); inmuno modulador (por
ejemplo talidomida o ImmuDyn); anticuerpo anti-CD5 (por ejemplo.
H5gl.l); inhibidor de macréfago (por ejemplo. MDX 33); bloqueador
costimulatorio (por ejemplo BMS 188667 © Tolerimab):; inhibidor
complemento (por ejemplo. h5Gl.l, 3E1C o un anticuerpo de factor
acelerante anti decaimiento DAF) antibody)}; o el antagonista de

IL-2 (zxSMART).

Para las malignas céluas B, por ejemplo, el Apo2L/TRAIL, el
anticuerpo receptor de muerte, y/o el anticuerpo CD20 pueden ser
combinados c¢on un agente quimioterapéutico, c¢iteoquina, por
ejemplo, una linfosina tal como la IL-2, IL-12, o un interferén,
tal como el interferdédn alfa-2a; otros anticuerpos, por ejemplo un
anticuerpo radio marcado tal como ibritumomab tiuxetan
(2EVALIN ), yodo Il131 tositumomab (BEXXAR™), I Lym-1

(ONCOLYM™), 3%0Y~LYMPHOCIDE™; anticuerpo anti-CD52, tal como
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alemtuzumab (CAMPATH-IH™), anticuerpo anti-HLA-DR-f tal como
apolizumab, anticuerpo anti-CD80 {(por ejemplo IDEC-114),
epratuzumab, HulIDl1lO0 (SMART 1D10®™), anticuerpo CD19, anticuerpo
CD40 o anticuerpo CD22; un inmuno meodulador (por ejemplo.
talidomida o ImmuDyn); un inhibidor de angiogenesis {por ejemplo
un anticuerpo de factor de crecimiento endotelial anti- vascular
(VEGF) tal como AVASTIN™ o talidomida); una wvacuna idiotipo
(EPOCH) ; ONCO-TCS™; HSPPC-96 (ONCOPHAGE™); terapia liposomal (por

ejemplo liposcma de citrato de daunorubicina, etc.

En otra modalidad de la invencidén, los articulos de fabricacién
que contienen materiales dtiles para el tratamiento del céncer o
enfermedades relacionadas con la inmunidad, descritos
anteriormente, se suminitra. En un aspecto, el articulo de
fabricacién comprende (a) un contenedor que comprende el
anticuerpo CD20 (preferiblemente el contenedor comprende el
anticuerpo y un vehiculo farmacéuticamente aceptable o un
diluyente dentro del contenedor),- (b)) un contenedor que
comprende Apo2L/TRAIL o el anticuerpo receptor de muerte
(preferiblemente el contenedor comprende el Apo2L/TRAIL ¢ el
anticuerpo receptor de muerte y un vehiculo o diluyente
farmacéuticamente aceptable dentro del contenedor; y (c) un
injerto de empaque con instrucciones para tratar el céncer o
enfermedad relacionada con la inmunidad en un paciente, en donde
las instrucciones indican las cantidades del anticuerpo CD20 y el
Apo2L/TRAIL o del anticuerpo receptor de muerte que 3son
administradas al paciente que son efectivas para suministrar

actividad sinergistica en el tratamiento de la enfermedad.
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En todos estos aspectos, el inserto del empaque esta sobre o
asociado con el contenedor. Los contenedores adecuados incluyen,
por ejemplo, botellas frascos, Jerlngas, etc. Los contenedores
pueden estar formados de una variedad de materiales tales como
plastico o vidrio. El contenedor contiene una composicidén que es
efectiva para tratar el cancer o la enfermedad relacionada con la
inmunidad y puede tener una puerta de acceso estéril (por ejemplo
el contenedor puede ser una bolsa de solucién intravenosa o un
frasco que tenga un tapén perforable mediante una aguja de
inyeccién hipodérmica). Por lo menos un agente activo en la
combinacién es el anticuerpo CD20 el Apo2L/TRAIL o el anticuerpo
de receptor de muerte. La etiqueta o el inserto del empaque
indica que la composicién es usada para tratar céncer o una
enfermedad relacionada con la inmunidad en un paciente o sujeto
elegible para el tratamiento con guia especifica con respecto a
las cantidades de dosificacién e intervalos de dosificacién del
anticuerpo y de cualquier otro medicamento que este siendo

suministrado.

El articulo de fabricacién puede comprender adicionalmente un
contenedor adicional que comprende un amortiguador diluyente
farmacéuticamente aceptable, tal como agua bacterioestitica para
inyeccién (VWFI), una salina amortiguada con fosfato, solucién de
Ringer y/o solucién de dextrosa. El articulo de fabricacién puede
incluir adicionalmente otros materiales deseables desde un punto
de vista comercial y de usuario, incluyendo otros amortiguadores,

diluyentes, filtros, agujas y jeringas.
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Los siguientes ejemplos se ofrecen para propdésitos ilustrativos
solamente, y no tienen el propésito de limitar el alcance de la
presente invencién de ninguna manera. Todas las patentes vy
referencia de literatura citada en la presente especificacién se

incorporan aqui como referencia en su totalidad.

Ejemplos

Los reactivos, comercialmente disponibles en referides en los
ejemplos fueron usados de acuerdo con las instrucciones del
fabricante a menos que se indique otra cesa. La fuente de
aquellas células identificadas en los siguientes ejemplos, y en
toda la especificacién, como via de referencla al ATCC es el

American Type Culture éollection, Manassas, Virginia.

Ejemplo 1

Andlisis de la expresién del receptor Apo2L/TRAIL en lineas de

células de linfoma B

Para examinar la expresiétn de superficie celular de los
receptores Apo2L/TRAIL (DR4, DR5, DcRl, y DcR2) en lineas de
células de linfoma humano, las lineas de células de linfoma B
ramos Daudi, Raji, y BJAB (ATCC) fueron analizadas por FACS
usando anticuerpos monoclonales especificos para DR4 (mAb
4H6.17.8; ATCC HB-12455), DR5 (mAb 3H3.14.5; HB~12534), DcRl (mAb
6G9; Genentech, Inc.), o DcR2 (mAb 1G9, Genentech, Inc.) para las
células ramo, el andlisis se llevdé na cabo dos veces para

asegurar la reproductibilidad (ramos A y B).
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Como se ilustrdé en la figura 4, DR4 y DRS fueron expresados en
niveles significativos (cambios de fluorescencia media de
aproximadamente 0.05-1,7 unidades) en todas las 4 lineas de
células, mientras que DCR1 y DCR2 fueron expresados a niveles mis
bajos o minimos (cambié de fluorescencia media de aproximadamente

0 a 0,3 unidades)

Ejemplo 2

Andlisis de la expresiédn de CD20 en lineas de células de linfoma

B

Para examinar la expresién de superficle celular del CD20 en las
lineas de células de linfoma humano, lineas de células de linfoma
B ramos, Daudi, Raji, y BJAB (ATCC) fueron analizadas por FACS
usando anticuerpo monoclonal especifico para el CD20 (RITUXAN ,
Genentech, Inc.). Para las células ramos, el andlisis se llevé a

cabo doble vez para asegurar la reproducibilidad (RAMOS A y B).

Como se ilustré en la figura 5, todas las 4 lineas de células

expresaron altos s niveles de CD20, se indicd por un cambio de

fluorescencia medio de aproximadamente 5 a 15 unidades.

Ejemplo 3

Efecto del Apo2L/TRAIL, RITUXAN®,o0 tratamiento de combinacién

sobre el crecimiento de el xeno injertos de tumor de linfoma BJAB

subcutédneos preestablecidos en ratones Sc y D
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Los ratones Sc fueron inyectados sub cutdneamente con células B
humanas no Hodgkin de las células de linfoma BJAB (ATCC) (20
millones de células por ratén) y se permitidé que los tumores
crecieran hasta aproximadamente 200 mn® ° Los ratones fueron
entonces divididos en 4 grupos de estudio (8 ratones por grupo) y
fueron tratados con c¢inco dosis intra peritoneales (IP) por
semana durante dos semanas (es decir, dias 0 a 4 y 7 a 11) del
vehiculo (0,5 m de Arg-~ Succinato/20mM de Tris/0.02% Tween 20 pH
=7.2), el Apo2L/TRAIL (aminodcidos 114- 281 de la Figura 1) (60
mg/kg), o con 1 dosis IP por semana durante dos semanas 2 (es
decir, dias 0 a 7) de RITUXAN® (4 mg/kg, Genentech, Inc.), o la
combinacién de estos dos Gltimos regimenes de Apo2L/TRAIL y

RITUXAN® (Figure 6).

Los tumores en los ratones tratados con el vehiculo creciercn
rapidamente, mientras que el tratamiento con el agente udnico
Apo2L/TRAIL o y RITUXAN® retarddé marcadamente el crecimiento del
tumor. Un ratén en el grupo Apo2L/TRAIL mostré un ablacidn
completa del tumor, dejando una incidencia de tumor (TI) de 7/8.
El tratamiento con RITUXAN® no dafié ninguno de los tumores pero
mostré un efecto mis prolongado. De manera muy importante, el
tratamiento combinado con Apo2L/TRAIL © y RITUXAN® causdé una
reduccidn dramidtica en el volumen del tumor en todos los ratones,
con cinco de ocho ratones que mostraron ablacidén completa del
tumor y tres de ocho mostraron un crecimiento del tumor minimo
durante por lo menos 28 dias. Estos resultados indican que el
Apo2L/TRAIL y RITUXAN® pueden ejercer una actividad anti tumor

sinergistica contra los seno injertos de linfoma.
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Ejemplo 4

i
Efecto del Apo2L/TRAIL y RITUXAN® o tratamiento en combinacién

sobre el crecimiento de seno injertos de tumor de linfoma DJAB

sub cutd&neo preestablecido en ratones CSID

Un estudio similar al descrigo en el ejemplo 3 se condujo. Los
ratones CS y D fuercn inyectados subcutdnemente con células B
humanas no Hodgkin's de las células de linfoma BJAB (ATCC) (20
millones de cé&lulas por ratén) y se permitié que los tumores
crecieran hasta aproximadamente 200 mn' - Los ratones fueron
entonces divididos en 4 grupos de estudio (B8 ratones por grupo) y
fueron tratados c¢on cinco dosis intra peritoneales (IP) por
semana durante dos semanas (es decir, dias 0 a 4 y 7 a 11) del
vehiculo (0,5 m de Arg- Succinato/20mM de Tris/0.02% Tween 20 pH
=7.2), el Apo2L/TRAIL (aminodcidos 114- 281 de la Figqura 1) (60
mg/kg), © con 1 dosis IP por semana durante dos semanas (es
decir, dias 0 a 7) de RITUXAN® (4 mg/kg, Genentech, Inc.), o la
combinacién de estos dos Gltimos regimenes de Apo2L/TRAIL vy

RITUXAN®.

Los resultados se muestran en la figura 7. Los tumores en los
ratones tratados con el vehiculo, crecieron rapidamente, mientras
que el tratamiento con el agente solo Apo2L/TRAIL o ‘hITUXAN
retardo marcadamente el crecimiento del tumor. Ninguno entra el
Apo2L/TRAIL o el RITUXAN® solos, causaron ningunas regresiones
completas, mientras que el RITUXAN® mostré un efecto mas

prolongado. Comoc en el estudio descrito en el ejemplo 3, el
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tratamiento combinado con Apo2L/TRAIL y RITUXAN , causé una
reduccién muy notable en el volumen del tumor en todos los
ratones, con 6 de 7 ratones que mostraron una ablacién del tumor
completa. Estos resultados indican que el Apo2L/TRAIL y el
RITUXAN® pueden ejercer una actividad anti-tumor sinesgistica

contra los xenoinjértos de linfoma.

Ejemple 5

Efecto del Apo2L/TRAIL o RITUXAN®, o tratamiento en combinacién

sobre el procesamiento de caspasa en xenoinjérto de tumor de

linfoma BJAD subcutdneo pre-establecido en ratones SCID

Para examinar el procesamiento de caspasas que median la
apoptosis en tumores tratados (indicado por procesamiento de
traspasas proteoliticas) los ratones SCID fueron inyectados
subcuténeamente con células B humanas no Hodgkin de células del
linfoma BJAB ({(ATCC) (20 millones de células por ratén) y se
permitié que los tumores crecieran hasta aproximadamente 200mm’.
Los ratones fueron tratados entonces con el vehiculo (0.05M de
Arg-Succinato/20mM de Tris/O.bZ% de Tween 20pH = 7.2) (n=1}, una
dosis de IP Apo2L/TRAIL (60 mg/kg) (n=1), o una dosis de IP de o
RITUXAN® (4 mg/kg, Genentech, Inc.) (n=2), o la combinacién de
estas Wdltimas dosis de Apo2L/TRAIL y RITUXAN® (n=2). Dos dias
después del tratamiento, los tumores fueron cosechados, lisados
en amortiguador de 1lisis, y sometidos a inmunomanchado con
anticuerpos especificos contra «caspasas 8, 3, 9, 7 (con
anticuerpo de actina anti-beta como un control de carga), para

visualizar el procesamiento de la caspasa (Fig 8).
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El tratamiento con Apo2L/TRAIL (A), indujo un procesamiento
incrementado de la caspasa 8, 3,9 y 7 en comparacién con el
vehiculo de control (V), mientras que el RITUXAN® (R), no indujo
procesamiento de <caspasa. Notablemente, el tratamiento en
combinacién  Apo2L/TRAIL y RITUXAN® {AR) no incremento
adicionalmente el procesamiento de caspasa en comparacién con el
Apo2L/TRAIL solo. Estos resultados sugieren que en la actividad
anti-tumor sinergistica entre el Apo2L/TRAIL y el RITUXAN®, no es
mediada necesariamente mediante mejorar la apoptosis, sugiriendo
que la combinacién de 1la activacidén de apoptosis mediada por
Apo2L/TRAIL y la lisis dependiente del complementc juntos con el
ADCC mediado por RITUXAN® puede subyacer la sinergia anti-tumor

observada.

Ejemplo 6

Efecto del anticuerpo DR5 agonistico, RITUXAN®, o tratamiento en

combinacién sobre el crecimiento de xenoinjertos del tumor del

linfoma BJAB subcuténeo pre-establecido en ratones SCID

Los ratones SCID fueron inyectades subcuténeamente con células de
linfoma BJAB no Hodgkin de células B humanas (ATCC) (20 millones
de células por ratén), y se permitid que los tumores crecieran
hasta aproximadamente 200mm’. Los ratones fueron entonces
divididos en 4 grupos de estudio {7 ratones por grupo) y se
trataron con una inyeccién intraperitoneal (IP) por semana,
durante 2 semanas (es decir, dias 0 y 7) del vehiculo (0.5M de

Arg-Succinato/20mM de Tris/0.02% de Tween 20 pH = 7.2), el,
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anticuerpo monoclonal DRS agonista (“Apomab”) (10 mg/kg), o
RITUXAN® (4 mg/kg), o la combinacién de estos Gltimos regimenes
de anticuerpo DR5 y RITUXAN® (Fig 9). Los tumores en los ratones
tratados por el vehiculo crecieron répidamente, mientras que el
tratamiento con anticuerpos DR5 o© RITUXAN® solos marcadamente
retardaron el crecimiento del tumor. De manera muy importante, el
tratamiento combinado con anticuerpo DR5 y RITUXAN®, causé una
reduccibébn dramatica en el volumen del tumor en todcs los ratones,
con 5 de 7 ratones que mostraron que mostraron una ablacién
completa del tumor y 2 de 7 mostraron un crecimiento minimo del
tumor durante por loc menos 35 dias. Estos resultados indican que
el agonista del anticuerpoc DRS y RITUXAN® pueden ejercer una

actividad anti-tumor simergistica contra xenoinjertos de linfoma.

Ejemplo 7

Efecto del anticuerpo DRSS agonistico, RITUXAN®, o tratamiento en

combinacidén sobre el procesamliento de caspasa en xenoinjertos de

tumor de linfoma BJAB subcutdneo pre-establecido en ratones SCID

Al examinar el procesamiento de las caspasas que median 1la
apoptosis en tumores tratados (indicado por el procesamiento de
caspasa proteolitica), los ratones SCID fueron inyectados
subcutédneamente con células de linfoma BJAB no Hodgkin de células
B humanas (ATCC) (20 millones de células por ratén) y se permitié
que los tumores crecieran hasta aproximadamente 200mm’. Los
ratones fueron entonces tratados con el vehiculo (0.5M de Arg-
Succinato/20mM de Tris/(0.02% de Tween 20 pH = 7.2) (n=1l), © una

sésis IP de RITUXAN (4 mg/kg) (n=2), o una dosis IP del
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anticuerpo DR5 agonista (10mg/kg) (n=2); o la combinacién de
éstas dosis dltimas de anticuerpo DR5 y RITUXAN® (n=2). Dos dias
después del tratamiento, los tumores fueron cosechados, lisados
en amortiguador de 1lisis, y sometidos a inmunomanchado con
anticuerpos especificos contra la caspasa 8, 3, 9, y 7 (con el
anticuerpo anti-beta actina como un contrel de carga), para

visualizar el procesamiento de caspasa (Fig 10).

El tratamiento con el anticuerpo agonista DR5 (A), indujo un
procesamiento incrementado de la caspasa 8, 3,9 y 7 en
comparacién con el vehiculo de control (V), mientras que el
RITUXAN® (R), no indujo procesamiento de caspasa. Notablemente,
el tratamiento en combinacién con anticuerpo DRS5 y RITUXAN® (AR),
no incremento adicionalmente el procesamiento de caspasa en
comparacién con el anticuerpo DR5 solo. Estos resultados sugieren
que en la actividad anti-tumor simergistica entre el anticuerpo
DR5 y el RITUXAN®, no es mediada necesariamente mediante mejorar
la apoptpsis, sugiriendo que la combinacién de la activacidén de
apoptosis mediada por anticuerpo agonista DR5 y 1la 1lisis
dependiente del complemento Jjuntos con el ADCC mediado por

RITUXAN® puede subyacer la sinergia anti-tumor observada.

Datos adicionales que ilustran la expresién DC20 y de los
receptores Apoc2L/TRAIL en lineas de células NHL, y los efectos de
RITUXAN®, Apo2L/TRAIL y las combinaciones de ellos sobre células

de cancer se suministran en las Figuras 11 a 16.
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Lo que se reivindica es:

Un método para tratar células cancerosas, que comprende
exponer células de céncer de mamiferos, a una cantidad
sinergisticamente efectiva del polipéptido Apo2L/TRAIL y el

anticuerpo CD20.

El método de la reivindicacién 1, en donde dicho polipéptido
Apo2L/TRAIL comprende los aminodcidos 1 a 281 de la Fig.l

(ID de (SEQ. No.: ID NO: 1) o un fragmentoc o variante de el.

El método de la reivindicacién 1, en donde dicho polipéptido
Apo2L/TRAIL comprende los aminodcidos 114 a 281 de la Fig.l

(SEQ. No.: ID NO: 1).

El ‘método de la reivindicacién 1, en donde dichas células
cancerosas son expuestas a dicha cantidad sinergisticamente
efectiva del polipéptido Apo2L/TRAIL y el anticuerpo CD20 in

vivo.

El método de la reivindicacién 1, en donde dichas células

cancerosas son células de linfoma.

El método de la reivindicacién 1, que comprende
adicionalmente exponer las células cancerosas a uno © mas

agentes inhibidores del crecimiento.
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7. El1 método de la reivindicacién 1, ue comprende

adicionalmente exponer las células a radiacién.

8. El método de la reivindicacién 1, en donde dicho polipéptido
Apo2L/TRAIL es expresado en una célula anfitriona
recombinante seleccionada del grupo que conslste de una

célula CHO, una célula de levadura y E. coli.

9. El método de la reivindicacién 1, en donde dicho polipéptido

Apo2L/TRAIL estd ligado a una molécula de polietilenglicol.

10. El método de la reivindicacién 1, en donde dicho anticuerpe

CD20 es un anticuerpo monoclonal.

11. El1 método de la reivindicacién 10, en donde dicho anticuerpo

CD20 es el anticuerpo Rituximab.

12. Un método para tratar una enfermedad relacionada con
inmunidad, que comprende administrar a un mamifero una
cantidad sinergistica efectiva de BApo2L/TRAIL y el

anticuerpo CD20.

13. E1 método de 1la reivindicacién 12, en donde dicho
polipéptido Apo2L/TRAIL comprende los aminodcidos 1 a 281 de

la Fig.1l (SEQ ID NO:1) o un fragmento o variante de el.

14. E1 método de 1la reivindicacién 12, en donde dicho
polipéptido Apo2L/TRAIL comprende los amlinodcidos 114 a 281

de la Fig.1l (SEQ ID NO:1).
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15. E1 método de 1la reivindicacién 12, en donde dicho
polipéptido Apo2L/TRAIL es expresado en una célula
anfitriona recombinante seleccionada entre el grupo que
consiste de una célula CHO, una células de levadura y E.

coli.

16. E1 método de 1la reivindicacién 12, en donde dicho
polipéptido Apo2L/TRAIL estd 1ligado a una molécula de

polietilenglicol.

17. El1 método de la reivindicacién 12, en donde dicha enfermedad
relacionada con inmunidad es artritis reumatoide o

esclerosis miltiple.

18. El método de la reivindicacién 12, en donde dicho anticuerpo

CD20 es un anticuerpo monoclonal.

19. El método de la reivindicacién 18, en donde dicho anticuerpo

CD20 es el anticuerpo Rituximab.

20. El1 método de 1la reivindicacién 1 o 12, en donde dicho
polipéptido Apo2L/TRAIL y el anticuerpo CD20 son

administrados secuencialmente.

21. E1 método de la reivindicacién 1 o 12, en donde dicho
polipéptido Apo2L/TRAIL y el anticuerpo CD20 son

administrados concurrentemente,
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METODOS PARA UTILIZAR LIGANDOS DE RECEPTOR MUERTO Y ANTICUERPOS

€D20

Se suministran métodos para utilizar ligandos de receptor muerto,
tales como los polipéptidos de ligando/trail APo-2 o 1los
anticuerpos receptores muertos, y 1los anticuerpos CD20 para
tratar condiciones tales como cancer y enfermedades relacionadas
con el sistema inmune. Las modalidades de la invencién incluyen
métodos para utilizar el Apo2L/trail o los anticuerpos de
receptor muerto tales como los anticuerpes DRS y los anticuerpos

DR4 en combinacién con los anticuerpos CD20.
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ATOOCQCCAC CACCAGCTAG AGTACKTCTA OGTACOTTCC TOGCAATAAC
TACCGOUGTE GTGGTCGATC TCATGYAGAT CCACOCANGG ACCGTCACTG
MetAlaProP roProAlair gValRisLen GlyAlaPhelL suAlavalTh

rPraAsnPro OlySerAlad lalsxOlyTh xUGluAladla AlanlaThrPro

CCAGCAMAGT GTOGGGCTCT TCOI0AGGAA GAATTGRACC ACGAGBCBOG
GITCGTTTCA CACCCCRAGA MIGCACCCCT CCTARCTTGA TOCTCCGCCC
SarLysVa 1Trp@lySer SerAla@lyA rygIleGluPr chArgGlydly

OGCCUAGGAG CGCTCCCTAC CTCCATGGGA CAGCACGGAE CCAGTGCCCH
CCHOGCTCCTC GCOAGGGATG GROUTACCCT GTCGTACCTA GOTCACGGGC
GlyArgGlyA laleuProTh rSerMatqly GlnHisdly? roBerAlaArg

GOCCORGACA GGACACaCcCC CMIGACCCAG GCCaOCOCOd GAMNGCCAGCC
CCaaaccoaT COCGORDOGE UTCCTUAGTC CAaCCaluct CTTCAgYCGG
AlaArgAla GlyAvgAlaP roGlyProAr gProAlaArg GluAlaferP

roArgLsuAr gQValHisLys ThrPhelysPF haValvalva l1GlyvVallau

CTGCAGOTOG TACCTAGCTC AGCTGCAACC ATGATCAATC AATTGGCACA
GACOTCCAGC ATGGATOGAN TCOEACOTTGG TAGITIGAAGC TACTAGTTAD
1auGlnvalV alProSarSe rAlaAlaThry IlalysLsul isAsp@lnba

ARTIGGCACA CAGCAATOGE AACATAGCOC TTTUGGAGMI TTUTITCCAC
TTAACCGTOT GICATTACCC TTUTATOIGE AAACCCTCTC AACACRGATG

zIla@lyThr GluGlnTrpd lullisSerPr oLewdlyGlu LeuCysProPro

CAGGATCTCA TAGRAYCAGAR -COTCCTRAAG CCTOTARCOG GTOCACAGRG
GTCCTAGAGT ATCTAGTCTT GQCAGGACCTC GUACATTGOC CACOTATCTC
OlySexRL sAxgSerGlu ATgProllyA laCysAanAxy gCysThxGlu

GlyValGlyT yrThrAsnAl aSerAsmAsn LeuvbeAlsC ysLeuProCys

TACAGCTTOT AMRTCAONTG ANGAAGAGAL AAGTCCCTGD ACCACGACCA
ATGTCGAACA TTTARTCTAC TICTICICIC TTCAGGGACG TGOUTGCTOTT
ThrAlaCys LysSarAsp0 luGlu@luAr ySerProCys ThrThxThrA

AlaGluMatC ysArglLyaCy sSexThrGly CysProArgG lyMerVally

GATCRAGGAT TGTACGCCCT GGATIGACAT CGAGTOTUTC CACAAAGAAT
CCAOTTCCTA ACATOCGOGA CCPCACTGTA GCTCACACAG GTGTTICITA

wValLysAsp CYSThrProT rpSerAspll eGluCysVal HislLysOluSexr

FIG. 2A
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<120>
<130>

Genentech, Inc.
METHODS OF USING DEATH RECEPTOR LIGANDS AND CD20 ANTIBODIES
P2031R1A PCT

<140> PCT/USZOO;/031907

<141> 2005-0

<150>
<151>»

<150>
<151>

<160> 11

<210> 1
<211> 281
<212> PRT

<213>

<100> 1
Ala Met Met G1g val

et
cys
val
G1n
Asp
Pro
Met
Lys
Arg
Leu
Ile
Asn
Phe
Ile
Tyr
Ala
ser
Ile

Glu

val Leu

9-0

us 60/607,909
2004-09-08

us 60/666,553
2005-03-30

Homo sapiens

ITe v§1 ITe

Ala val Thr T!; val

ASp LyS
Asp Ser
Cys Trp
Ile Leu
GIn GlIn
val Ala
ser Ser
Asn Ser
Leu His
Tyr Tyr
Lys Glu
Lys Tyr
Arg Asn
Ile Tyr
Phe val

Ala Ser

Tyr

TYF

GIn

Arg

Asn

Ala

Pro

Trp

Leu

Ile

ASn

Thr

Ser

GlIn

ser

Phe

ser
50

Tr
6

val
80

Thr
a5

Ile
110

His
125

Asn
140

Glu
155
Ar
17
Tgr
185

Thr
200

ser
215

345

9
24

val
260

Phe
275

Lys
ASp
Lys
ser
ser
Ile
ser
ser
Asn
ser
Lys
Tyr
Trp
Gly
Thr

Gly

P2031R1A PCT Sequence Listing
Sequence Listing

Gln
Phe
Tyr
ser
Pro
Trp
Glu
Pro
Thr
Lys
Ser
Gly
Gin
Asn
Pro
Ser
Ile
Asn

Ala

Gly
Thr
Phe
Gly
Asn
Gin
Glu
Leu
Gly
Asn
Arg
Glu
Thr
ASp
Asp
Lys
phe
Glu

Phe

Gly
val
Thr
Ile
Asp
Leu
Thr
val
Thr
Glu
ser
Leu
Tyr
Lys
Pro
Asp
Glu
His

Leu

Pro Ser
10
Leu Leu
25

Asn Glu
40

Ala Cys
55

Glu Glu
70

Arg Gln
8

Ile Ser
100

Arg Glu
11
Arg Gly
13
Lys Ala
145

f}x His

val Ile
175

Phe Ar
190 9

GIn Met
205

Ile Leu
220

Ala Glu
235

Leu Lys
250

Leu Ile
265

val Gl
280 y

Leu

Gin

Leu

Phe

Ser

Leu

Thr

Arg

Arg

Leu

ser

His

Phe

val

Leu

Tyr

Glu

Gly
ser
Lys
Leu
Met
val
val
Gly
ser
Gly
Phe
Glu
GIn
Gln
Met
Gly

Asn

Gln

Leu

GIn

Lys

ASn

Arg

aGln

Pro

Asn

Arg

Leu

Lys

Glu

Tyr

Lys

Leu

Asp

ASp Met Asp

Pagina 1

Thr
15

R
Met
45

Glu
60

ser
75

LYyS

%0
Glu
105

GIn
120

Thr
135

1%

ser
165

Gl
18

Glu
195

Ile
210

Ser
225

r
240
Ar
25

His
270

15°



<210> 2
<211> 1042
<212> DNA

<213> Homo sapiens

<220>
<221> N
<222> 447

<223> may be T or G

<400> 2
tttcctcact

ctgcctgget
tggaggtcca
atcttcacag
ctttaccaac
tigctigttt
gagagtatga
cgttagaaag
aagaaaagca
agagtagcag
ttctccaaac
gggaatcatc
aatggtgaac
aacatacttt
aacaaatggt
ttgttgatga
tggactctat
acagaatttt
gaagccagtt

1
aaaagcaata

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

P2031R1A PCT Sequence Listing

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

gaagatgttt caaaaaatct gaccaaaaca

<210> 3
<211> 468
<212> PRT

<213> Homo sapiens

<400> 3

ggaagggctt
tgacaggatc
agacctgégt
gtggctgtaa
caagtactcc
attgggaccc
aagtggcaac
ggaaaccatt
tgagagaaag
ggaagaagca
gggccgcaaa
tgagcaactt
ttttactaca
agaaaacaca
caagttatcc
tggtctaaag
atftgagctt
acttgataga
ggctaactga
tittcaggat

ddCaaacaga

Met Ala Pro Pro Pro Ala Arg vVal His Leu Gly
1 5 10

val Thr Pro Asn Pro Gly Ser Ala Ala Ser
20 25
Ala Ala Thr Pro Ser Lys val Trp Gly Ser
35 40

Glu Pro Arg Gly G}s Gly Arg Gly Ala

Gly
Ser
Leu Pro
55

GIn His Gly Pro SEE Ala Arg Ala Arg A}g Gly

Pro Arg Pro Ala Ara Glu Ala Ser Pro Arg Leu
8 8

Thr phe Lys Phe val val val Gly val Leu Leu
95 100

Pagina

cagtgaccgg
atggctatga
gctgatcgtg
cttacgtgta
aaaagtggca
caatgacgaa
tccgtcaget
tctacagttc
aggtccncag
acacattgtc
ataaactcct
gcacttgagg
tctattccca
aagaacgaca
tgaccctata
atgcagaata
aaggaaaatg
catggaccat
cctggaaaga
gatacactat
aa 1042

Ala Phe Leu

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

Ala
15

Thr Glu Ala Ala

Ala Gly Arg

30

Ile
45

Thr Ser met Gl

Arg Ala Pro
Arg val His

GIn val val

6
Gl
7

LyS

%o
Pro
105

4.

25!



Ser
GIn
ser
Gly
Pro
Thr
Arg
Cys
Asp
Trp
Ala
ASp
Leu
ser
Glu
Pro
ser
Thr
Pro
Lys
Asp
Arg
Glu
Ser

Ser

ser
GIn
His
val
Cys
Thr
Asn
Pro
Ile
val
val
Pro
Arg
ASn
ser
Gly
G1n
Glu
Phe
Asn
Ala
Asn
Glu
Gly

Leu

<210> 4
<211> 1407
<212> DNA )
<213> Homo sapiens

<400> 4

Ala Ala Thr Ile

Trp
Arg
Gly
Thr
Thr
Asp
Arg
Glu
Ile
Leu
Lys
Gly
Ala
Gin
Glu
Arg
Thr
Asp
Glu
Leu
Ala
Arg
Lys

Glu

Glu
ser
Tyr
Ala
Arg
Asn
Gly
cys
Leu
Ile
cys
Pro
Asp
Glu
Ala
Arg
Leu
Ser

Ile

Ser
His

Phe

110

His Ser
125

Glu Ar
140 g

Thr Asn
155

%

Ash Thr
185

ser Ala
200

Met val
215

val His
230

val val
245

val Cys
260 4

Met As
275 P

Gly Ala
29

Ser Leu
305

Pro Ala
320

Gln Cys
335 y

Arg Leu
a5

Met Leu
365

Trp Asp
38

Asp val
39

Ala Met
410

Ile His
425

Ala Lys
a40 7

Ile Tyr
455 b

P2031R1A PCT Sequence
Lys Leu His iig GIn Ser

Pro Leu Gly

Pro

Ala

Ser

Ala

Glu

Lys

Lys

Thr

Cys

Arg

Glu

ser

ASp

Leu

Leu

Phe

Gln

val

Leu

Thr

Glu

Leu

Gly
Ser
ASp
Cys
M_et
val
Glu
Leu
Cys
val
ASp
Thr
Leu
Leu
val
Phe
Leu
Arg
Met
Leu
Lys

Glu

Ala
Asn
Glu
Gln
Cys
Lys
Ser
val
Ile
Cys
Asn
Phe
Thr
Gly
Pro
Asp
Met
Ala
Lys
Leu
Ile

Asp

Glu Leu
130 °

5 Asn
43

Asn Leu
160

Glu Glu
178

Cys Lys
1%
Arg Lys
20

Asp Cys
22

Gly Asn
23

val Pro
250

Gly ser
26

Phe Tr
280 P

Ala His
295

val Ser
310

Gly val
32

Pro Ala
340

Ala Asn
355

Lys Phe
370

Arg GIn
38

Gly Thr
a0d '

Trp val
415

Asp Ala
43

GIn As
445 P

Gly Thr
4

Cys
Arg
Phe
Arg
Pro
Cys
Thr
Gly
Leu
Gly
Arg
Asn
Glu
Thr
Glu
Gly
Ala
Leu
Ala
Asn
Leu
Leu

Gly

Pagina 3

Listing
Ile Gly Thr
120

Pro
Cys
Ala
ser
Gly
Ser
Pro
His
Leu
Cys
Leu
Glu
Gln
vail
Ala
Ala
Asn
Asp
Gly
Lys
Glu
Leu

ser

Pro
Thr
Cys
Pro
Thr
Thr
Trp
Asn
Leu
Gly
Gly
Ile
Gln
GIn
Glu
Asp
Ile
Leu
Pro
Thr
Arg
val

Ala

Gl
13

Glu
150

Leu
165

Cys
180
Phe
195

Gl
21

Ser
225

Ile
240

val
255

Gl
27

Leu
285

Leu
300

Met
315

ser
330

Gly
345

Pro
360

val
375

Thr
390

Gly
405

Gl
42

Met
435

AS
45

val
465



atggcgccac
tccgaatece
ccagcaaagt
ggccgaggag
ggcccggaca
cteggcetecg
ctgcaggtcg
aattggcaca
caggatctca
ggtgtgggtt
tacagcttgt
ggaacacagc
gctgagatgt
ggtcaaggat
caggcaatgg
ccgttgetgt
ttgtggagog
gtctcctacg
agcaacgcag
ccaggagecg
cacagtgtct
ctgetggttc
ctttgacaag
tgaggcagct
acagcaggcc
caaaactgga
ggatggaaga
tctggaaagt

caccagctag
gggagcgcag
gtggggctct
cgctcectac
gggcgcgecc
ggtccacaag
tacctagctc
cagcaatggg
tagatcagaa
acaccaatgc
aaatcagatg
atgtcagtgc
gccggaagtg
tgtacgcoct
acataatata
tggtggctgt
gaccccaagt
agggcctggy
actcgctgtc
gcagatttga
gctgggaccg
cagcaaatgg
tttgcaaaca
ggacctcacg
caggggatgc
cggaacgcct
gagacatgca
tcatctactt

ggagtga 1407

<210> 5
<211> 411
<212> PRT

<213> Homo sapiens

<400> 3

P2031R1A PCT Sequence Listing

agtacatcta
cgagtgggac
tccgcgggga
ctccatggga
caggacccag
accttcaagt
agctgcaacc
aacatagccc
cgtcctggag
ttccaacaat
aagaagagag
aaaccaggaa
cagcacaggg
ggagtgacat
tgggtgattt
gctgattgte
gcatggacag

gctgaggaca-

cactttcgtc
caggtgtcac
gcagaagctg
tgctgaccec
tcgtgcccett
aaaaatgaga
cttgtatgca
cgatccacac
aaagagaaga
agaagatggc

Mei Glu G1n Arg G1¥ GIn Asn Ala

Lys Arg His Gly P;g Gly Pro Ar

ggtgcgttec
agaggcagcc
ggattgaacc
cagcacggac
gccggegegg
ttgtcgtegt
atgatcaatc
tttgggagag
cctgtaaccg
ttgtttgctt
aagtccetge
ctttccggaa
tgccccagag
cgagtgtgtc
tggttgtgac
tgttgttgca
ggtgtgtttc
atgctcacaa
tctgagcage
tgtacagtec
aagggtctca
actgagactc
tgactcctgg
tcgatgtggt
atgctgatga
cctgctggat
ttcaggacct
acaggctctg

Pro Ala Ala
10

Glu Ala Arg
25

Gly Leu Arg val P;g Lys Thr Leu val ng val

Leu Leu Leu val SES Ala Glu Ser Ala Leu Ile

Leu Ala Pro GIn G}? Arg Ala Al

55 ¢
Pro GIn Gln
70

Pro Ser Glu Gly ng Cys Pro Pro Gly H;rs. His

tggcagtgac
gcggccacac
acgagycgyg
ccagtgcccg
gaagccagcc
cggggtcctyg
aattggcaca
ttgtgtccac
gtgcacagag
gcctececaty
accacgacca
tgacaattct
ggatggtcaa
cacaaagaat
tttggttgtt
tcggctcagg
tggcgcttgg
cgagattctg
aaatggaaag
cCaggggagg
gaggaggagg
tgatgctgtt
gaccagctca
cagagctggt
aatgggtcaa
gccttggaga
cttggtggac
ccgtgtcctt

50

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

950

1000
1050
1100
1150
1200
1250
1300
1350
1400

Sser Gly Ala Ar
i

Gly Ala Arg Pro
9 30

val Ala Ala val
45

Thr Gln GIn AEB

Lys Arg Ser Ser
75

ITe Ser Glu Asg
9

Pagina 4
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Gly
His
ser
val
Glu
LyS
Lys
Leu
val
Pro
Asn
Pro
val
Ala
Asn
Phe
Lys
Ala
val
Ala
Asp

Ala

Arg Asp Cys

Trp
Gly
cys
Met
val
Glu
Ile
Leu
Glu
val
Glu
AsSn
Glu
Glu
Ala
Leu
Ala
Asn
Leu
His

Asp

<210> 6
<211> 440
<212> PRT ]
<213> Homo sapiens

<400> 6
Me:tl:- Glu GIn Arg G1¥

Asn
Glu
GIn
Cys
Gly
ser
val
Pro
Arg
Leu
Gln
Met
Ala
Gly
Asp
Gly
Gly
Lys
Glu
Leu

ser

Asp
val
Cys
Arg
Asp
Gly
Ala
Tyr
val
Asn
Glu
Leu
Glu
Asp
Leu
Leu
His
Thr
Thr
Leu

Ala

Ile
95

Leu
110

Glu
125

Glu
140

15
170

Ile
185

val
200

Leu
215

AS
23

Glu
245

Met
260

ser
275
Ar
29
Pro
305

val
320

Met
335
Ar
35
G)
36

Leu
380

Ser
395

Leu
410

Lys Arg His Gly Pro
20

Gly Pro Arg val ng

P2031R1A PCT Sequence

Sser Cys Lys Tyr Gly GIn
Y 100

Leu Phe Cys Leu

Leu Ser Pro Cys

Glu Gly
Cys Arg
Thr Pro
Ile Ile
Phe val
Lys Gly
Arg Ser
Ile val
Glu val
Pro Gly
ser GIn
Thr Glu
Pro Phe
AsSp Asn
Asp Thr
Arg Asp
Gly Glu
Ser Gly

sSer

GIn Asn
Gly Pro

Lys Thr

Thr
Thr
Trp
Gly
Cys
Ile
ser
Ser
GIn
Glu
Arg
Thr
ASp
Glu
Leu
Ala
Arg

Lys

Ala
Arg

Leu

Phe
Gly
Ser
val
Lys
Cys
Gln
Ile
Glu
Ser
Arg
Leu
Ser
Ile
Tyr
Ser
Leu

Phe

Pro
Glu

val

Arg Cys
11

Thr Thr
130
Arg Glu
14

Cys Pro
160

Asp Ile
17

Thr val
190

sSer Leu
205

Ser Gl
220 y

Arg Pro
23

Leu GIn
250

Pro Ala
265 -

Glu His
280

Arg Leu
29
Arg GIn
31
Trp Glu
32
Lys val
340

Thr Met
355

val His
370

Ala Lys
385

Met TFyr
400

Ala Ala
10

Ala Arg
25

Leu val
40

Asp
Thr
Thr
Glu
Arg
Glu
Ala
Leu
Gly
Gly
Pro
Glu
Leu
Leu
Cys
Pro
Ala

Leu

Gin

Leu

ser
Gly

val

Pdgina 5

Listing

Tyr
Arg
Arg
Asp
Gly
Cys
Ala
Trp
Gly
Ala
Thr
Pro
Leu
val
Phe
Leu
Lys
Ile
Leu
Lys

Glu

Gly
Ala

Ala

Ser
Cys
Asn
Ser
Met
val
val
Lys
Gly
Glu
Gln
Thr
Glu
Pro
Asp
Met
Ala
Lys
Leu
Ile

Gly

Ala
Arg

Ala

Thr
105
AS
12
Thr
135

Pro
150

val
165

His
180

val
195

LyS
210

Asp
225

AS
24

val
255

Gl
27

Pro
285

Ala
300
AS
31
Al
33
Glu
345
Tr
36
AS
37
Glu
390

Asn
405

Ar
1

Pro

val
45

25K



Leu
Leu
Pro
Gly
His
Ser
val
Glu
Lys
Lys
Glu
Leu
Ile
Leu
Glu
val
Glu
Asn
Glu
Glu
Ala
Leu
Ala
Asn
Leu
His

Asp

Leu
Ala
Ser
Arg
Trp
Gly
Cys
Met
val
Glu
Thr
Ser
val
Pro
Arg
Leu
GIn
Met
Ala
Gly
Asp
Gly
Gly
Lys
Glu
Leu

Ser

Leu
Pro
Glu
Asp
Asn
Glu
Glin
Cys
Gly
ser
val
Gly

Ala

val
Asn
Glu
Leu
Glu
Asp
Leu
Leu
His
Thr
Thr
Leu

Ala

val ser Ala
50

Glin
Gly
Cys
Asp
val
Cys
Arg
ASp
Gly
Thr
Ile
val
Leu
Asp
Glu
Met
Ser
Arg
Pro
val
Met
Arg
Gly
Leu
Ser

Met

GIn
65

Leu
80

Ile
95

Leu
110

Glu
125

Glu
140

13
o

Thr
185

ser
200

Ile
215

Phe
230

LyS
245
Ar

26

Ile
275
Glu
290
Pro
305
Ser
320

Thr
335

Pro
350

Asp
365
As|
38
Ar
39
Gl
41

ser
425

ser
440

P2031R1A PCT Sequence
Leu Ile Thr
55

Arg Ala
Cys Pro
Ser Cys
Leu Phe
Leu Ser
Glu Gly
Cys Arg
Thr Pro
Lys His
ser Pro
Ile Gly
val Cys
Gly Ile
Ser Ser
val Ser
val Gln
Gly Glu
Gln Arg
Glu Thr
pPhe ASsp
Asn Glu
Thr Leu
Asp Ala
Glu Arg

Gly Lys

Ala
Pro
Lys
Cys
Pro
Thr
Thr
Trp
ser
Gly
val
Lys
cys
GIn
Ile
Glu
ser
Arg
Leu
ser
Ile
Tyr
Ser
Leu

Phe

Glu Ser Ala

Pro
Gly
Tyr
Leu
Cys
Phe
Gly
Ser
Gly
Thr
Thr
Ser
Ser
Arg
Leu
Pro
Glu
Arg
Arg
Trp
kys
Thr
val
Ala

Met

GIn
70

His
85

Gl
1

AT
11

Thr
130

Ar
14

Cys
160
AS

17

Glu
190
Pro
205
val
220

Leu
235

Gl
25

Pro
265

GIn
280

Ala
295

His
310

Leu
325

GlIn
340

Glu
355

val
370

Met
385

His
400

i

o

Gin
His
Gln
Cys
Thr
Glu
Pro
Ile
Ala
Ala
Ala
Leu
Gly
Gly
Pro
Glu
Leu
Leu
Cys
Pro
Ala
Leu
Thr
Gin

Léu

Lys
Ile
Asp
Thr
Thr
Glu
Arg
Glu
Pro
ser
Ala
Trp
Gly
Ala
Thr
Pro
Leu
val
Phe
Leu
Lys
Ile
Leu
Lys

Glu

Pagina 6

Listing

Gin
Arg
Ser
Tyr
Arg
Arg
ASp

Gly

Ala
Pro
val
Lys
Gly
Glu
GIn
Thr
Glu
Pro
Asp
Met
Ala
Lys
Leu
Ile

Gly

Gln
ser
Glu
Ser
Cys
Asn
Ser
Met
val
val
Cys
val
Lys
Asp
Asp
val
Gly
Pro
Ala
Asp
Arg
Glu
Trp
Asp
Glu

Asn

*&

ser
75

AS
9

Thr
105

AS
12

Thr
135

Pro
150

val
165

His
180

Glu
195

Ser
210

Leu
225

val
240

Pro
255

Asn
270

Pro
285

val
300

Ala
315

Asn
330

Phe
345

LYS
360
Ala
375

val
390

Ala
405

AS
42

Ala
435

\)

292



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

<220>
<223>

<400>

Asg Ile GIn Met
Gly Asp Arg val
Tyr Met His Trp
Leu Ile Tyr Ala
Phe Ser Gly Ser
Ser Leu GIn Pro

Ser Phe Asn Pro

7

107

PRT
Artificial

synthetic
7

Lys Arg

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

<220>
<223>

<400>

612 val Gln Leu
Gly Ser Leu Arg
Ser Tyr Asn Met
Glu Trp val Gly
Asn GIn Lys Phe
Lys Asn Thr Leu
Thr Ala val Tyr

Tyr Trp Tyr Phe

8

122

PRT
Artificial

synthetic
8

ser Ser

<210>
<211>
<212>

9
213
PRT

<213> Artificial

<220>
<223>

<400>

synthetic
9

F-I
P2031R1A PCT Sequence Listing

sequence

Th; Gln Ser
Thr 1le Thr
20
Tgr Gln GIn
5
Pro Ser Asn
50
Gly Ser Gly
6t
Glu Asp Phe
80

Pra Thr Phe
95

sequence

Va; Glu Ser
Ley Ser Cys
20

His Trp val
35

Ala Ile Tyr
50

Lys Gly Arg
i

TXG Leu GIn

T;; Cys Ala

Asp val Trp
110

sequence

Pro ser
Cys Arg
Lys Pro
Leu Ala
Thr Asp
Ala Thr

Gly GIn

Gly Gly
Ala Ala
Arg GTn
Pro Gly
Phe Thr
Met Asn
Arg val

Gly Gln

Ser Léu Ser
*10

Ala Ser Ser
25

615 Lys Ala
4

ser Gly val
55

Phe Thr Leu
70

TKE Tyr Cys

Gly Thr Lys
100

Gly Leu val
10

Ser Gl r
2% y Ty

Ala Pro Gly
40

Asn Gly Asp
55

Ile Ser val
70

Ser Leu Arg
85

val Tyr Tyr
100 R

G1§ Thr Leu
11

Ala

ser

Pro

Pro

Thr

GIn

val

Gln

Thr

Lys

Thr

Asp

Ala

Ser

val

Ser
val
Lys
Ser
Ile
Gln

Glu

Pro
Phe
Gly
Ser
Lys
Glu
Asn

Thr

val
15

ser
30

Pro
45

Ar
6

ser
75

Tr
9

ITe
105

G1
1
Thr

30

Leu
45

%
ser
75

AS
9

ser
105

val
120

Asp Ile Gin Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 10 15

Pigina 7



/

P2031R1A PCT Sequence Listi ng ’Z %

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

Tyr Met His Trp T!; GIn GIn Lys Pro Gls Lys Ala Pro Lys Pl4't5»

Leu Ile Tyr Ala Pro Ser Asn Leu Ala Ser Gly val Pro Ser Ar
i 50 55 y 68

Phe Ser Gly Ser Gé Ser Gly Thr Asp PI718 Thr Leu Thr Ile s;;

ser Leu GIn Pro Glu Asp Phe Ala 7hr Tyr Tyr Cys GIn GIn Tr
80 P T!S 98

ser Phe Asn Pro Pro Thr Phe Gly Gln Gly Thr Lys val Glu Ile
95 1 105

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

Asp Glu GIn Leu L!s ser Gly Thr Ala Ser val val Cys Leu Leu
125 130 135

Asn Asn Phe Tyr Pro Arg Glu Ala Lys val GIn Trp Lys Val As
v 140 9 i 145 . 15

Asn Ala Leu Gin Ser Gly Asn Ser GIn Glu Ser val Thr Glu GIn
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 Brs' Glu Lys His Lys }.’S;IJ Tyr Ala Cys Glu ir;}

Thr His GIn Gly Leu Ser Ser Pro val Thr Lys Ser Phe Asn Ar
200 205 21

Gly Glu Cys oo

<210> 10

<211> 452

<212> PRT )

<213> Artificial sequence

<220>
<223> synthetic

<400> 10
G1|{ val GIn Leu Va} Glu Sser Gly Gly Gl Leu val GIn Pro Gl

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gl r Thr Phe Thr
20 25 y 30

ser Tyr Asn Met His Trp val Arg Gln Ala Pro Gly Lys Gly Leu
TY 35 P g 40 YLy Yy s

Glu Trp val Gly Ala Ile Tyr Pro Gly Asn Gly Asp Thr Ser Tyr
50 y 55 y AsP T%O

Asn GIn Lys Phe ng Gly Arg Phe Thr I;S Ser val Asp Lys s;rs'

Lys Asn Thr Leu 1¥5 Leu Gln Met Asn s:; Leu Arg Ala Glu As

Thr Ala val Tyr 'r;rs- Cys Ala Arg val !ga Tyr Tyr Ser Asn is;

r Trp Tyr Phe Asp val Trp Gly GIn Gly Thr Leu val Thr val
e b 118 Y 11 120

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

Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu
140 145 150
Pagina 8



val
Gly
ser
ser
Pro
Asp
Gly
Leu
val

Gly

GIn
Lys
Gly
Glu
Gly
Gln
Asp
Arg
Ala
Gly

<210>

<211l> 452

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

11

ASp
Leu
Gly
Leu
Asn
Thr
Pro
Ile
His
Glu
ser
Trp
Leu
Pro
Met
Tyr
Glu
Ser
Gin

His

<212> PRT
<213> Artificial

<220>

Tyr
Thr
Leu
Gly
Thr
His
Ser
ser
Glu
val
Thr
Leu
Pro
Arg
Thr
Pro
Asn
Phe
GIn

Asn

<223> synthetic

<400>

11

G1g val GIn Leu

Gly Ser Leu Arg

ser Tyr Asn Met

Phe Pro
155

ser Gly
170

Bls' Ser

Thr GIn
200

Lys val
2{5

Thr Cys
230 <

val Phe
245

Arg Thr
2

Asp Pro
27

His Asn
290

35 "

Asn Gly
320

Ala Pro
335

Glu Pro
350

LysS Asn
365
Ser Asp
380

Asn Tyr
395 Ry

Phe Leu
410

e

His r
440 i

P2031R1A PCT Sequence

Glu Pro val Thr val
160

val His Thr

Leu

Thr

ASp

Pro

iLeu

Pro

Glu

Ala

val

Lys

Ile

GIn

Gin

Ile

Lys

Tyr

val

Thr

sequence

Ser

Tyr

Lys

Pro

Phe

Glu

val

Lys

val

Glu

Glu

val

val

Ala

Thr

Ser

Phe

Gln

va} Glu Ser Gly

Leu Ser Cys Ala
20

His Trp val Arg
35

Ser
Ile
Lys
Cys
Pro
val
Lys
Thr
Ser
Tyr
Lys
Tyr
Ser
val
Thr
Lys
Ser

Lys

Gly
Ala

Gln

LY

Phe
175

val
190

Cys
255
val
220

Pro
235

Pro
250

Thr
265

Phe
280

243

val
310

LyS
355
Thr
340

Thr
355

Leu
370

Glu
385

Pro
400

Leu
415

%0

ser
445

I

ser
25

Ala
40

Pro

val

AsSn

Glu

Ala

Lys

Cys

Asn

Pro

Leu

Cys

ITe

Leu

Thr

Trp

Pro

Thr

Ser

Leu

ser

Ala

Thr

val

Pro

Pro

Pro

val

Trp

Arg

Thr

Lys

sSer

Pro

Cys

Glu

val

val

val

Ser

Listing

Trp

val

val

Asn

Lys

Glu

Lys

val

TYyr

Glu

val

val

LyS

Pro

Leu

Ser

Leu

Asp

Met

Leu

ASn

Leu

Pro

His

Ser

Leu

Asp

val

val

Glu

Leu

Ser

Ala

Ser

val

Asn

Asp

Lys

His

ser

ser
165

GIn
180

ser
195

LysS
2{0
Cys
2%5
Leu
240
Thr
255
AS

27

ASp
285

GIn
300

His
315

Asn
330
Lys
345
Ar
36
Lys
3¥5
Gl
39

ser
405

Ser
420

Glu
435

Pro
450

Leu val Gln Pro Gly
15

Gly Tyr Thr phe Thr
30

Pro Gly Lys Gly Leu
45

pdgina 9
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Glu Trp
Asn Gin
Lys Asn
Thr Ala
Tyr Trp
ser Ser
Ser Ser
val Lys
Gly Ala
Ser Ser
Ser Ser
Pro Ser
ASp Lys
Gly Gly
Leu Met
val Ser
Gly val
Tyr Asn
GIn ASp
Lys Ala
Gly GIn
Glu Glu
Gly Phe
GIln Pro
Asp Gly
Arg Trp

Ala Leu

val
Lys
Thr
val
Tyr
Ala
Lys
Asp
Leu
Gly
Leu
Asn
Thr
Pro
Ile
His
Glu
Ala
Trp
Leu
Pro
Met
Tyr
Glu
Ser
Glin

His

Gly Ala Ile Tyr Pro Gly Asn Gly
50 55

Phe
Leu
Tyr
Phe
ser
ser
Tyr
Thr
Leu
Gly
Thr
His
Ser
Ser
Glu
val
Thr
Leu
Pro
Arg
Thr
Pro
Asn
Phe
Gln

Asn

ng Gly
Tgs Leu
% o

Asp val
11

Thr Lys
125 Y

Thr ser
140

Phe Pro
155

Ser Gl
170 y

Ix; Ser

Thr GIn
200

S

Thr Cys
230 y

val Phe
245

358 Thr

Asp Pro
27

His Asn
290

;5; Arg

AsSn Gl
320 4

Ala Pro
335

Glu Pro
350

Lys Asn
363

Ser As
380 P

Asn Tyr
395 R4

Phe Leu
410

o

His Tyr
440 b

P2031R1A PCT Sequence Listing

Arg Phe Thr

Gln
Ala
Trp
Gly
Gly
Glu
val
Leu
Thr
ASp
Pro
Leu
Pro
Glu
Ala
val
Lys
Ile
Gln
Gln
Ile
Lys
TYr
val

Thr

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

Gln

Asn
val
Gln
Ser
Thr
val
Thr
Ser
Ile
Lys
Cys
Pro
val
Lys
Thr
Ser
Tyr
Ala
Tyr
ser
val
Thr
Lys
Ser

Lys

Ile
70

ser
85

val
100

Gl
11

val
130

Ala
145

Thr
160

Phe
175

val
190

Cgs
205
val
220

Pro
235

Pro
250

Thr
265

Phe
280

b3

val

Ser val
Leu Arg
Tyr Tyr
Thr Leu
Phe Pro
Ala Leu
val Ser
Pro Ala
val Thr
Asn val
Glu Pro
Ala Pro
Lys Pro
Cys val
Asn Trp
Pro Arg

Leu Thr

310 .

Lys
3%5
Thr
340

Thr
355

Leu
370

Glu
385

Pro
400

Leu
415

R

ser
445

Cys Lys
Ile Ser
Leu Pro
Thr Cys
Trp Glu
Pro val
Thr val
Ser val

Leu ser

Pagina 10

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

Leu

Lys

Glu

Asn

Thr

Ala

Cys

ASn

Leu

Pro

His

ser

Leu

Asp

val

val

Glu

Leu

ser

Ala

ser

val

Asn

Asp

Lys

His

Ser

Asp Thr Ser Tzs

Ser
75

AS
9

ser
105

val
120

Pro
135

Leu
150

ser
165

Gln
180

Ser
195

210
243
Leu

240

Thr
255

AS
27
AS
28
GIn
300

His
315

Asn
330
Lys
345
Ar
36

3%3
36

405

Ser
420

Glu
435

Pro
450

e

760\
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Lista de Secuencia PCT p2031R1A /Z/¢

Listado de Secuencia
<110> Genentech, Inc.

<120» METODOS PARA UTILIZAR LIGANDOS DE RECEPTOR MUERTO Y ANTICUERPOS CD20
«<130» P2031RIA PCT

<140> PCT/US2005/031907
<141> 2005-09-07

150> US 60/607,909
i1 zou-‘s-oi

<150> US 60/666,553
A51> 2005-03-30

<160> 11

«<213» Homo sapiens
<400> 1
Met Ala Met Met Glu val GIn Gly Gly Pro Ser Leu Gly GlIn Thr
1 5 10 15
Cys val Leu Ile val ITe rhe Thr val Lev Leu GIn Ser Ley c!s
20 25 0
val Ala val Thr 1¥r val Tyr phe Thr Asn Glu Leu Lys GIn Met
5 40 45
GIn ASp LYS Tyr 3ar Lys 5or Gly Ile Ala Cys Phe Leu Lys Glu
50 S5 60
ASp ASp Ser Tyr Trp Asp Pro Asn Asp Glu Glu Ser Met Asn Sar
P ASp TY Eg P P 70 %5
Pro Trp GIn val Lys Trp GIn Leu Arg GIn Leu val Arg Lys
Cys Trp 80 ys Trp l.'! rg k
Mat Ile Leu Arg Thr Ser Glu Glu Thr Ile Ser Thr val GIn Glu
95 100 105
" Lys G1n Gln Asn Ile Ser Pro Leu val Arg Glu Arg Gly Pro Gln
4 110 :I.{! ra aly 120
Arg val Ala Ala wis Ile Thr Gly Thr Arg Gly Arg Ser Asn Thr
v 125 Y 131 y Ar9 135
Leu Ser Ser Pro Asn Ser Lys Asn Glu Lys Ala Leu Gly Arg Lys
450 ser v Lyg ATa Leu Gly Arg Lyg
Ile ASn Ser Trp Glu Ser Ser Arg Ser Gly His Ser Phe Leu Ser
155 . 1 165
Asn Leu His Leu Arg asn Gly Glu Leu val ITe #is Glu Lys G!
1;8 y 175 Y :I.B‘
Phe Tyr Tyr Ile Tyr Ser GIn Thr Tyr Phe Arg Phs GIn Glu Glu
vy RS k4 150 i 195
Ile Lys Glu Asn Thr Lys Asn Asp Lys Gin Met val GIn Tyr Ile
¥ 200 Ly Ly 205 i 210
r Lys Tyr Thr Ser Tyr #ro Asp Pro Ile Leu Leu Met Lys Ser
v L Ty 215 4 P 220 y 225
Ala Arg Asn Ser Sar Lys Asp Ala Glu Tyr Gly Leu Tyr
9 ?ﬁ bk y g 2315 R y .'30
Ser Ila Tyr Gln Gly Gly Ile Phe Glu Leu Lys Glu ASh Asp A
v 24! y 250 y P Z;E
Ile Phe val Ser val Thr Asn Glu His Leu Ile Asp Met Asp His
260 265 270

Glu Ala Ser Phe Pha Gly Ala Phe Leu val Gly
275 2680
Pégina 1



Lista de Secuencia PCT p2031R1A /?/ b

<4 a
211> 1042
<212> DNA
<213> Homo sapiens

<221> N
<22 447
<223»

<i00>» 2

tttocctocact gactatanaa gaatagapgelk goaapggcett cagtgaccgg 50
Ctgectgget gacttacage agtcagactc tgacaggatc atgpctatga 100
tgagotcea gUOUORACCe AQCCLOgUaC BGACCTOCt getgatcgty 150
atcttcacag tgotcctgea gtetctetgt grggctgtan ctracgtgta 200
ctttaccanc gagctgaagec agatgcagga Caagtactcc asaagtggca 250
ttgcttpttt cttasangaa gatgacagtt attgggacce caatpgacgaa 300
gagagtatga acagcccctg ctggeaagtc aagtgpeaac tccgteaget 350
cgttagaaag atgattttga gascctctge ggaaaccatt tctacagttc 400
AAQDAAAAGCE ACARAATATT tCLOCCCUAQ tgagagaaap aggtconcag 450
agagtagcag CtCacataic tgogaccapa gghaagaagca acacattgtc 500
ttctccaaac tCcaagaatg linnctct pggccgeaas ataaactect 550
gogaatcatc aagpagtogp cattcattcc tpagcaactt gecacttgagg 600
Aatggtgaac tpgtcatcca tgaalampgy ttttactaca tctattccca 650
AACATACTEt cpatttcapg aggasataaa AgaalACACA aagascgaca 700
AACAAATgHt CCAATATATT TACAAATACA Caagttatcc tgacccuﬁ 750
ttgitgatga aaagtgctap aaatagttgt tggtctasag atgcagaata 800
tggactctat tccatctatc umﬁ ltt:.tglgcl:t aaggaaaatg 850
ACAGAATTEIT tQtttctgta 2CAAATQEGC Acttgataga catggaccat 9500
gaagccagtt TTTTCQggge ctttttagtt ggctaactga cctggaaaga 950
asAagCAAtE acctcaaagt gactattcag ttttcaggat gatacactat 1000
glagatgttt CASAAAATCT QACCAAANCA AACRAACAQA aa 1042

<400>
Met Ala Pro Pro Pro Ala Arg val His Leu Gly Ala Phe Leu Ala
1 5 10 15
val Thr Pro Asn Pro Gly Ser Ala Ala Ser Gly Thr Glu Ala Ala
20 25 30
Ala Ala Thr pro Ser Lys val Gly Ser Ser Ala Gly Arg Ile
% ys Trp Gly 4 y Arg 45
Glu Pro Arg Gly G'Ix Gly Arg Gly Ala Leu Pro Thr Ser Met G’Iss
5 1 58
GIn #is Gly Pro Ser Ala Arg Ala Arg Ala G Ala Pro Gl
y ! rg g 70 Yy Arg 7!
Pro Arg Pro Ala Arg Glu Ala Ser Pro Arg Leu Arg val His Lys
o ! Riate gy U A (5

‘The rhe Lys phe val val val Gly val Leu Leu G1n val val Pro
95 100 105

Pigina 2



Lista de Secuencia PCT p2031R1A
1a Ala Thr Ile Lys Leu His Asp GIn Ser Ila Gly Thr
Ser Sar Ala lus e Lys 115 yuo

GIn Trp Glu Wis Ser Pro Leu Gly Glu Len Pro Pro Gl
GIn Gln Trp Glu His er Pro Leu Gly 8 Cys 13;
Ser His Arg Ser Glu Arg Pro Gly Ala Cys ASh A s Thr Glu
ryg Ser 1‘3 rg Pro Gly 35 rg Cy 15
Gly val Gl r Thr Asn Ala Ser Asn Asn Leu Phe Ala Lau
y y ™vr g A 160 Rl T
P Thr Al Lys Ser Asp Glu Glu Glu Arg Ser Pro Cys
ro o3 ® Ty5 Ly® Ser Asp gl fpy Glu A 7+
Thr Thr Thr Arg Asn Thr Ala Gin Pro Gly Thr Phs
"'_us Cys 'i'-g Lys y 19%
Arg Asn Asp Asn Ser Ala Glu Met Cys A s Cys Ser Thr Gl
e g 200 . @ 25! Lys o 21‘
s Pro Gly Met val Lys val Lys As s Thr Pro Trp Ser
R Are cly 215 ¥ Ly 226 o ™ 225
Asp Ile Glu Cys val His Lys Glu Ser Gly Asn Gly His Asn Ile
P i 230 L 23! y 240
Trp val Ile Leu val val Thr Leu val val Pro Leu Leu Lau val
245 250 255
Ala val Lev Ile val L Ile &) r Gl 3 Gly G}
Yoo Cys Cys Cys zs! je yCy y 275
AsSp Pro L s Met AsSp Arg val Cys Phe Trp Arg Lev Gly Lau
P ys Cy! 275 p Arg <y 280 p Arg y 285
Ley Arg Gly Pro G‘l‘ Ala Glu Asp Asn Ala His Asn Glu Ile Leu
29 295 300
Ser Asn Ala Asp Ser Leu Sar Thr Phe val Ser Glu GIn GIn Met
305 310 315
Glu Ser GIn Glu Pro Ala Asp Lau Thr ﬂ! val Thr val Gln ser
320 32 330
Pro Gly Glu Ala GIn Cys Leu Lev Gly Pro Ala Glu Ala Glu G
y 335 o 340 34!
Ser GIn Arg Arg Arg Leu Leu val Pra Ala Asn Gly Ala Asp Pro
b v | 355 y P 360
Thr Glu Thr Leu Met Leu Phe rhe Asp L;s Prha Ala Asn Ils val
365 370 375
Pro Phe Asp Ser Trp Asp GIn Leu Mat Arg GIn Leu Asp Leu Thr
P uB P Bll.g P 390
s Asn Glu Ile Asp val val Arg Ala Gly Thr Ala Gly Pro Gl
ad 39? e 40; ™ i 40!
Asp Ala Leu Tyr Ala Met Leu Met Lys Trp val Asn Lys Thr 6]
P Rl a4 ye T
Asn Ala Ser Ila His Thr Leu Leu Asp Ala Leu Glu Arg Met
Arg 425 a3b " Are 5
Glu Glu Arg His Als Lys Glu I1e GIn Asp Leu Lau val As
v 440 Ly Lys 445 P 458
Ser Gly Lys Phe Ile Tyr Leu Glu Asp Gly Thr Gly Ser ala val
y Ly 455 b4 4 46! y 465
Sar Leu Glu
<10> 4
211> 1407

<212> ONA
<213> vomo sapliens

<i00> 4
Pégina 3
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atggcgecac caccagetag agtacatcta ggtgegttee
tcocgaatcce ggpagogoag cgagtgpgac agaggcagec
ccagcaaagt gtggggctct TCCUCODOgR ggatigaace

gpccgaggap
ggcccapgca
ctcggctecg
ctgcaggtcg
aattggcaca
caggatctca
potgtgogtt
tacagcttgt
ggaacacagc
gctgagatgt
ggtcaaggat
caggcaatgg
ccgtrgetgt
ttytogagoy
gtctcctacg
agcaacgcag
ccaggageeg
cacagtgtct
crgctggtte
ctttgacaag
tgaggecagcet
acagcaggece
caaaactgga

cgctccctac ctcoatgpya
gggcgegecc capgaccecap
ggtccacaag accttcaagt
tacctagctc agctgcaacc
cagcaatggg aacatagecc
tagatcagaa cgtcctggag
acaccaatgc ttccaacaat
anatcagatg aagaagageg
atgrcagtgc aaaccaggaa
gccgpaagty cageacaggg
tgtacgccct ggagtgacat
acataatata tgggtpattt

tggtggctgt
gaccccaagt
agggcctong
actcgetgte
gcagattiga
getgpgaccy
cagcaaatgg
tttgcaaaca
ggacctcacg
caggggatgc
cggaacgcct

gctgattgte
gcatggacap

gctgaggaca”

CACttTCcgtc
caggtgtcac

CAgCRcgDac

gccggcocog
ttgtcgtegt
atgatcaatc
tttgggagag
cctgtaaccg
Ttgttrgett
ugtccct'gc
ctttceggaa
tgceccagag
cgagtgtgtc
tggttgtgac
tgtrgtrgca
pgtgtgtttc
atgctcacaa
tctgagecage
tgtacagtcc

goatggasga gagacatgca
tctggaaagt tcatctactt

gcagaagctg sagggtctca
tgctgaceee actgagacte
tegtgecctt tgactcctgg
asnastgaga tcpatgtggt
cttgtatgca atgctgatga
cgatccacac cctgetggat
anagagaaga ttcaggacer
apaagatpgc acaggcterg

ggagtga 1407

«2]
<2]
¢’l -

10> 5
411
I> PRT

<213> Homo sapiens

<400 5
Met Glu GIn Arg G'I! GIn Asn Ala Pro Ala
1 10
Lys Arg His Gly Pro Gly Pro Arg Glu Ala
re y 20 b4 rg -
Gly Leu Arg val Pro Lys Thr Leu Val Lau
y o EH e 40
Leu Lau Leu val Sar Ala Glu Ser Ala Leu
50 55
Lau Ala Pro GIn GIn Arg Ala Ala Pro GIn
65 70

Pro Ser Glu Gly Leu Cys Pro Pro Gly His
Yy ] Cy y e

Ala
Arg
val
Ite
Glin

His

Pigion 4

7}9 U
tggcagtgac 50
pcgpccacac 100
acgaggcggg 150
ccagtgcccg 200
gaagccagec 250
cpgggtcctg 300
aattggcaca 350
ttgtgtccac 400
gtgcacagag 450
gecteccatg 500
accacgacca 550
tgacaattct 600
ggatggtcaa 650
cacaaagaat 700
ttiggttgtt 750
tcggctcagp 800
tggcgettgg 850
cgagattctg 500
azatggaaag 950
Ccaggggagg 1000
gagpaggagg 1050
tgatgctgtt 1100
gaccagctca 1150
cagagctggt 1200
aatgggtcaa 1250
gccttggaga 1300
cttpggrggac 1350
ccptgtcctt 1400 .

Ser Gly Ala A
y 1]
Gly Ala Arg Pro
y rg o
val Ala Ala val
45
Thr GIn GIn Azg
LyS Arg Ser Ser
e 75

Ile Ser Glu A;s



Gly Arg Asp Cys
His Trp Asn Asp
Ser Gly Glu val
val

Cys GIn Cys

Glu Met Cys Arg
Lys val Gly Asp
Lys Glu Ser Gly
Leu ITe val Ala
val Leu
Pro Glu Arg val
Leu Asn
Pro Glu Gln Glu
val Asn Mat Leu
Ala Glu Ala Gl
Asn Glu Gly Asp
pPhe Ala Asp Leu
Lys
Ala Ala Gly His
val

Asn Lys Thr

Ala Leu Glu Thr
Asp His Leu Leu

Ala Asp Ser Ala

Pro Tyr Leu

Leu Gly Leu Met

Lista de Secuencia PCT p2031RI1A

Ile Ser Cys
95 i

Leu Leu Phe

110
Glu Leu Ser
125

Glu Glu Gly
140

LYyS Al
its s Arg
c;s Thr Pro
170

Ile Ile 1Ile
185

val
200

Phe val
Lys Gly
215
ASp A Ser
23 9

Glu
245

Met Glu val
260

Ser
273

Ile val

Pro Gly
Arg ser Gin
29
Pro Thr Glu
305

val Pro Phe
320

ASp Asn
335

g;s Asp Thr

Gly Arg Asp
36
Leu Gy Glu
380
ser
395

Leu
410

Ser Gly

Ser

<213> Homo sapiens

<400> 6
lle}:' Glu GIn Arg
Lys Arg His Gly

Gly Pro Arg val

G'I! GIn Asn
Pro Gly Pro
20 y

Pro Lys Thr
35

Lys Tyr f'o‘ GIn

Leu A
11

Pro Cys Thr Thr
.c, .130 -

Cys Cys

Thr Phe a:g Glu
Thr Gly %3 Pro
Trp Ser i;g Ile
Gly val Thr val
190

Ser Leu

205
ser G1
220 y

cys Lys

Ile Cys

Ser GIn Arg Pro
23%

Ile

Ser Ley GIn
250

GIn Glu
. 465

Ser Glu His
280

Pro IA'Ia
Glu '
Arg Arg 3;! Leu
Thr Leu gis GIn
ASp Ser Hg Glu
g

Leu Tyr Thr Met

Glu Iie

355
Ala Ser val His
370
A Leu Ala L
re 385 v

Lys Phe Met Fyr
ys Phe Mot Ty

L

Ala Pro Ala Ala
10
Arg Glu-Ala A
rg 25 rg

Leu val Leu val

Pigina §

Asp Tyr
Thr Arg
Thr Arg
Glu Asp
Arg Gly
Glu Cys
Ala Ala
Leu Trp
Gly Gly
Gly Ala
Pro Thr
Glu Pro
Leu Leu
Leu val
Cys Phe
Pro Leu
Ala Lys
Leu Ile
Thr Leu
Gln Lys

Leu Glu

Ser Gly
Gly Ala

val Ala

sSer Thr
105

Cys As
12

Asn Thr
135

Pro
150

Met val
165

Mis
180

val
195

2o

@ 4t

M 5

Ser

val
val

Lys

Gin val
255

Thr Gl
1.
Glu Pro
285
Pro Ala
300

ASp AS
P 31
33

Ala Glu
345

v 1

Leu AS|
37

Ile Glu
350

Gly Asn
y 405

Ala A:ll'g

Arg Pro
30

Ala val
45

265



Leu
Leu
Pro
Gly
His
ser
val
Glu
Lys
Lys
Glu
Leu

Ile

Glu
val

Glu

Glu
Glu
Ala
Leu
Ala
Asn
Leu

His

Leu
Ala
Ser
Arg
Trp
Gcly
Cys
Met
val
Glu
Thr
Ser
val
Pro
Arg
Leu
Gin
Met
Ala
Gly
AsSp
Gly

Gly

Lista de Secnencia PCT p2031R1A

Leu val Ser Ala
50

Pro GIn GIn Arg
65

Glu Gly Leu Cys
y T y

AS s Ile Ser
p Cy o

ASn ASp Leu Leu
110

Glu val Glu Leu
125

Gln Cys Glu Glu
4 140

5 Arg Lys Cys
Cy mﬁsq
s Thr

Gl
y 170

Ser Gly Thr Lys

Y 186 Ly
Thr Ser
200

val Ser

Ile Ie

215

phe
230

243
269

Ile
275

Glu
250

Gly Ile

Alz val val

Tyr Leu Gly

val Asp Ser

Asn Glu val

Glu Met val

Leu Ser Pro Gly
305

Ser
320

Thr
335

g%g ASn

Glu Arg GIn

ASp Pro Glu

Leu val Phe

Leu Met

His Arg Asp Thr
e !85

Glu Ser Ala Lgl; ITe Thr GIn

Ala Ala

Pro
Cys
Phe
ser
Gly
Arg
Pro
His
fro
Gly
Cys
Ile
Ser
Ser
Gin
Glu
Arg
Thr
Asp
Glu

Leu

Pro GIn GIn
70

Pro Gly His His
85

Gln

Lys Tyr Gl

Leu A
Cys ouﬁgcys

Pro Cys Thr Thr

130
phe Arg Glu
148

%Pi’o

Ser Asg Ile
17

Thr

Thr Gly

Trp

ser Gly Glu Ala
190

Gly Thr pro Ala
205
Thr

val Ala

val
220

Leu
235

Gl
25

Lys Sar Leu

Cys Ser Gly

GIn Arg Pro G1

g 265 y
Gin
280

Ala
295

His
310

Ile Leu Pro

Glu Pro Glu

Ser Glu Leu

Leu
325

Gln
340

Arg Arg Leu

Leu Arg cys

Ser Trp Glu Pro

Ite Lys val
370

Tyr Thr Met
385

Ala

Leu

Thr

Lys Thr Gly

Glu Thr Leu

Leu Leu Ser

358 AP

g

Ser G}
425 Y

ASp Ser Ala Met Ser

Ala Ser val wuis
400
Lys
4!5

Lys Phe Net '35

Arg Leu Ala

Pihigina 6

GIn

téu Glu

Lys Arg
Ile ser
Asp Tyr
Thr Arg
Thr Arg
Glu Asp
Arg Gly
Glu Cys
Pro Ala

Ser Pro
Ala val
Trp Lys
Gly Gly
Ala Glu
Thr GIn
Pro Thr
Leu Glu
val Pro
Phe Asp
Leu Met
Lys Ala
Ile Lys
Leu Leu
Lys Ile

Gly

Gin
ser
Glu
Ser
Cys
Asn
ser
Met
val

val

val
Lys
AsSp
Asp
val
Gly
Pro

Ala

ser
75

AS|
9

Thr
105

126

Thr
135
Pro
150
val
165

His
180

Glu
195

Ser
210

Leu
225

val
240

Pro
255

ASn
270

Pro
285

val
300

Ala
315

Asn
330

Asp Ph

Arg

Glu

Trp

ASp

Glu

Asn

e
345
LYS
360
Ala
375

val
390

Ala
405

AS
42

Ala
435

266
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<211» 107
<212> PRT
«213> Secuencla Artificial

<220
<223> Sintético
<400> 7
Asp Ile GIn Mat Thr GIn Ser Pro Ser Ser Léu Ser Ala Ser val
g ] ‘10 15
1 arg val Thr Ile Thr Arg Ala Ser Ser Ser val ser
Gly Asp Arg 18 Cys Arg e %
His Tr r Gln GIn Lys Pro Gly Lys Ala Pro Lys Pro
Tyr Met H1s Trp 1!5 n s 43 4‘ y y P
Leu ITe Tyr Ala Pro Ser Asn Leu Ala Ser Gly val Pro Ser Ags
50 55
Phe Ser Gly Ser G}g Ser Gly Thr Asp Phe Thr Lev Thr Ile Ser
70 75
Ser Leu GIn Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin GIn Tr
8o P 4 Yhr g T o 90
Sar Phe Asn Pro Pro Thr phe Gly GIn ?R Thr Lys val Glu Ile
95 105
Lys Arg
«210> 8

%12: 122
113> muenda Artificial

b‘é‘é‘

220>
<223 Sintético
<400 8
Glu val GIn Leu val Glu Ser Gly Gly GB Leu val GIn Pro 61!
1l 5 1
Gly Ser Leu Arg Leu Sar Cys Ala Ala Ser 6) r Thr Phe Thr
y ik 20 @ 25 y vy 10
Ser Tyr Asn Met His Trp val Arg GIn Ala Pro Gly Lys Gly Leu
Ty 35 rp g 40 YLy Yy 45
Glu Trp val Gly Ala Ile Tyr Pro &y Asn Gly Asp Thr Ser Tyr
P y 50 c Y 55 Y AsP R
Asn GIn Lys Phe Lys Gly Arg phe Thr Ile Ser val Asp Lys Ser
s £ E y Arg 70 P LY %%
Lys Asn Thr Leu Tyr Leuv GIn Met Asn Ser Lev Arg Ala Glu As
¥ T!o [ 1] e 98
Thr Ala val Tyr Tyr Cys ala Arg val val Tyr Tyr Ser Asn Ser
b4 135 o o 100 Tvr Ty 105
Tyr Tr r Phe Asp val Gly GIn Gly Thr Leu val Thr val
P Ty :I.:I.B e cly 1.1! 120
Ser Ser

<210» 9

<211> 213

<212> PRT

<213> Secuencia Artificial

<220>
<223> Sintético

<400> 9
ug Ils GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val
5 10 15
Péglna 7



65
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11 s Arg Ala Ser Ser Ser val ser
Gly Asp Arg val Th25 e Thr Cys Arg )8 s

Tyr Met His Trp T!; GIn GIn Lys Pro G}B Lys Ala Pro Lys P::sn

Leu I1s Tyr Ala Pro Ser Asn Leu Ala ser Gly val Pro Ser A
i 50 5§ y 58
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
Phe Ser Gly 6§ r Gly p he ar
Ser Leu GIn Pro Glu Asp pPhe Ala Th r Tyr Cys Gin GIn Tr
80 P o sz v o 98

Ser phe Asn Pro Pro Thr Phe Gly GIn ;:R Thr Lys val Glu Ile
95 105

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

Asp Glu GIn Lau Lys Ser Gly Thr Ala Ser val val Cys Leu Leu
P :Is y 130 i 135

Asn Asn Pha Tyr Pro Arg Glu Ala Lys val GIn Trp Lys val As
™ 140 9 - “145? P Ly 158

Asn Ala Leu GIn Ser Gly Asn Ser GIn Glu Ser val Thr Glu Gln
155 160

165
AsSp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu
170 175 180
Ser Lys Ala As r Glu Lys His Lys val Tyr Ala Glu val
¥ P Hs Y 4 190 T s 195
Thr His GIn Gly Leu Ser Ser Pro val Thr Lys Ser Phe Asn A
200 205 2
Gly Glu Cys
<210>» 10
<21]1> 452
<212>» PRT
<213> Secuencia Artificlal
220>
223> Sintédco

<400> 10
G'lg val GéIn Leu va} Glu Ser Gly Gly Gly teu val GIn Pro Gl!

Gly Ser Leu Arg L;g Ser cys Ala Ala sg; Gly Tyr Thr Phe Thr

30
Ser Tyr Asn Met His Trp val Arg Gln Ala Pro Gly Lys Gly Leu
35 4 v 40 vty y 45

Glu Trp val Gly A}s Ile Tyr Pro Gly A?E Gly Asp Thr Ser 1"5
Asn GIn Lys Phe Lz; Gly Arg Phe Thr :;8 Ser val Asp Lys s;;
Lys Asn Thr Leu 1';5 Ley GIn Met Asn s:; Leu Arg Ala Glu Asgg
Thr Ala val Tyr T;; Cys Ala Arg val vlaa Tyr TYr Ser Asn Ser

105

rT r Phe Asp val Trp Gly GIn Gly Thr Leu val Thr val
Tyr T Ty :l.l.s P ely 11! euya rlzo

Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Pha Pro Leu Ala Pro
125 130 135

Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gl s Leu
vs 140 y ey, .145 A vy 150

Pigina 8



Gly Ala
Ser Ser
ser ser
Pro ser
ASp Lys
Gly Gly
Leu Met
val ser
Gly val
Tyr Asn
GIn Asp
Lys Ala
Gly Gln
Glu Glu
Gly Phe
GIn Pro
Asp Gly

Arg Trp

Lista de Secuencia PCT p2631R1A W«

val s AS r Phe Pro
Ly pTY Y

Leu Thr Ser
170

Gly Leu B;

Gly
ser

Leu Gly Thr GlIn
200

A

Thr
230

val
245

3& Thr

gg Pro

Asn Thr val

Thr His Cys

Pro Ser Phe

Ile Ser

His Glu

His
290

'rxr
305
AsSn
320
Ala

Glu
350

Lys
3bs
ser
380

Asn
395

Phe Leu
410

iy

Glu val Asn

Ser Thr

Arg

Trp Leu Gly

Leu Pro Pro

Pro Arg Pro

Met Thr Asn

Tyr Pro Asp

Glu Asn Tyr

Ser Phe

GIn GIn

Glu

val

Leu

Thr

AsSp

Lau

Glu

Ala

val

Lys

Ile

Gln

Gln

Ila

Lys

TYFP

val

Ala Leu His Asn His Tyr Thr
440

Gly Lys

210> 11

211> 452
212> PRT

<213> Secuencia Artificlal

220>
<223> Sintético

Pro yal Thr val
160

His Thr Phe Pro
175

Ser Ser val val
190

Ila %g Asn

Lys val Glu
ys 220

Tyr
Lys

s Pro Ala
< 235
Pro Pro

250

val Thr
265

Pro

Phe Lys

Glu Cys

val Lys pPhe Asn
Ly 280

Shr L
4
ser val
310

Lys Pro

val Leu

GIU Tyr Lys
was

Thr
Ly‘340

Cys

Glu Ile

val Tyr Thr Leu

Ser Leu
370

val Glu
385

val Thr

Ala Trp
Thr Thr Pro Pro
400

Lys LGI.II Thr

415

%

Lys Ser Leu
s 445

Ser
Phe Ser

GIn

Ser Trp Asn Sear

165
Ala val Leu GIn
180

Thr Pro Ser

195
21
%

Leu
240

val

val Asn His

Pro Lys Ser

Pro Glu Leu

Thr
255

278

val ﬁg

Gin
300

His
315

Asn
330

345

A
3

3¥3
=

405

sar
420

Glu
435

Ser Pro
450

Pro Lys Asp

val val val

Trp Tyr

Arg Glu Glu

Thr val Leu

Lys val Ser

ser Lys Ala

Pro Pro Ser

Leu val

Cys

Glu Ser Asn

val AsSp

val Asp Lys

val His

ser Leu

400> 11
G‘l;l. val GIn Leu v-} Glu Ser Gly Gly G}x teu val GIn Pro Gl!

Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gl r Thr Phe Thr
20 1 30

Ser Tyr Asn Met His val Arg GIn Ala Pro Gly Lys Gly Le
TY L TP ro 0 Y Ly Yy 4lsl
Pégina 9
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Tu Trp val Gly Ala Ile Tyr Pro Gly Asn Gly Asp Thr Ser Tyr
Glu Trp va1 cly ALy Tie Tyr pro Gy agg Gy Asp The ser Ty

Asn GIn Lys Phe Lgi Gly Arg phe Thr I}a ser val Asp Lys s;;
Lys Asn Thr Leu 1\‘5 Leuy GIn Met Asn s:; Leu Arg Ala Glu A;B
Thr Ala val Tyr 1';; Cys Ala Arg val vua'a Tyr Tyr Ser Asn isls-
Tyr Tep Tyr lheAﬁBvﬂ Trpclyf'.lfl ﬂ!mrl.euvﬂ mr\lf;"I’

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

Ser Ser Lys ser Thr Sar Gly Gly Thr Ala Ala Levw Gl Leu
ys o6 y Gly s rmlm

val Lys As r Phe Pro Glu Pro val Thr val Ser Trp Ash Ser
¥ Py 155 160 » 165

Gly Ala Leu Thr Ser Gly val His Thr phe Pro Ala val Leu GIn
170 175 « 180

Ser Ser Gly Leu n; Ser Leu Ser ser !ag"I’ val Thr val Pro !'1-;;

Ser Ser Lev Gly Thr GIn Thr Tyr Ile Cys Asn val Ash His L
y 200 v %5 2!3
Pro Ser Asn Thr Lys val Asp Lys Lys val Glu Pro Lys Ser
45 V=1 49p Ly Lys ya] €l o Lym ser o
As s Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Lau
P Ly 230 v 4 235 240
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 val val val As
Za 265 s 278

val ser His Glu Asp Pro Glu val phe Asn T r val As
215 Lys 280 i ZIE

Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn
d 250 ve Z‘E e 300

Tyr Asn Ala Thr R; Arg val val Ser ;113 l.?u Thr val Leu lﬂg

Gln As Lau Asn Gl s Glu Tyr 5 Val Ser Asn
p Trp 320 y Ly Ty Ia-g Cys Ly PEH
Lys Ala Leu Pro Ala Pro Ile Ala Ala Thr Ile Ser Lys Ala Lzs
335 340 345

Gly GIn Pro Glu Pra GIn val Thr Lau Pro Pro Ser A
y A 350 r 355 ro Fro ser 33

Glu Glu Met Thr Lys Asn GIn val Ser Leu Thr Leu val

iks S0 T 3%

Gly Phe Tyr Pro Sar Asp Ile Ala val Glv Trp Glu Ser Asn G)
o a0 P . Illi' e 395

GIn Pro Glu ASn Asn Tyr Thr Thr Pro Pro val Leu ser
395 Ty tys 400 As 405

AsSp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp Lys Ser
P Gly 410 TY Ly 418 P LYy 420
Arg Trp GIn GIn Gly Asn val rhe Ser Ser val Met His Glu
14 &% 35

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

Pigioa 10



Gly Lys
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From tha INTERNATIONAL SEARCHING AUTHORITY L, ING,

P
! "
Tox NOTIFICATION OFANEMEIALOF
| omweNTECH, INC. THE INTERNATIONAL SEARCH REPOHT AND

Attn. Marschang, Diane L. THE WRITTEN OPINION OF THE INTERNATIONAL

1 DNR Way SEARCHING AUTHORITY, OR THE DECLARATION
B8outh B8an Franoisco, CA 94080-4950

Uﬂé’l]"lbeﬂl E8 OF m.K

{PCT Rule 44.1)

(4

Daie of malling .
foaymoniiyssr) 52 /06/2006

P2031R1A FOR FURTHER ACTION Sas pm;'lphu 1 and 4 below
Intamational application No. ntamationgl Sling date

PCT/US2005/031907 {ompinonthiyesr)  07/09/2005

Applicant

GENENTECH, INC.

1. m The applicant ls hareby noilied that the intemational search Feport snd the written opinion of the intemalional Searching
Autholty have bean astahlishad and are trenamitiod harawith.

Fillag of amandmants and stiatemaent under Article 18: .
The applicant (s entified, I ha 20 wishes, to amarx] the ckaimes of tha Intsmational Application {ses Rule 46

When? - Tha Ima Imit Mﬂﬂ“lﬂl amendments Is normally two montha from the date of tranamitial of the
Inemalional Search Rapoit

Where? Directy loihe Inismaional Buraau of WIPQ, 34 chemin das Colombatias
1211 Genava 20, Switreriand, Fascimbe No.: (41-22) 338.82.70

For mors detalled instructions, see tha nolss on (he accompanying sheet,

2 D Tha applioant ls heraby notiflad that no Intsmelional search raperl will be estebllshed and (hat the deciaralion under
Articla 17(2)(s) to thal efiact and the writtan cpinion of the intemational Sesrching Authorly are Fransmitied herawith.

L D Whh rogand to the protast againel payment of (an) adoitional toe{s) undss Rule 4D.2, the applicant ls nolified thal:

[[] ow protest iogether with the dacision thereon has baen fransmitiad 1o the Intemationa] Buresu iogether with the
eppilcant's recudet o forwird the i2xia of both the prolest and e dacision therson o the dasignatad Officas.

o dealsion has besn mads yet on tha protest; the applicant will he notified a8 scon as a decision Is mads.

4. Ramindara

Shartly aiwr the axpination of 18 months irom the pricrily dals, the Intemationa) application will ba published by the
e T T T
Dotore o Eompiaton of thy rechrica pregarsiions for international publication, - '

The appiicani may submit commants on an nformal basis on the wiittan opinlon of the nemational Searching Authorlty 1o the
Insmational Bureay. The (niarmnational Bureau will sand a copy of such comments 1o al tad Qificos unisss an
[ntemnalional preliminary axaminaon faport hes been of Ie 1o bg esiabished. Thess would also ba mads avallable to
tha public bul not.before (he sxpiration of 30 monthe from the priadty data.

Within 18 moniha from the prioiity dale, bul anly In‘fespect of soma designeted Oifces, a demand for Nematonal proliminary
scamination mist ba lad i the applicant wishes to postpona tha entry inio the nalional phase untll 30 months from the
:lh(hmoﬂlunmnIalln;mm.Ihnamﬂnmlmﬂ.ﬂhhlbmmﬂnﬂmhnnhnwm.pmamhmm
acts far aniry inip the naional phase bafore thoss designated Oliees.

hmlflﬂoﬂllwom.lhamnﬂdwmﬂlﬂll {arlatar) wil apply evan It no demand Ia fled within 19

Ses Lha Annex ©© Form PCTAR/301 and, for detalis about the eppicable Bme § Office by Offive, see tha Appiicants
Guida, Volume I, Natonal Cheplars and the WIFO Intamat i’h,. o fmie u see the PCT

Namas and maling ackiress of the Iintemations] Searching Autharly | Authorizad offices

— n Patent Olfieo, P.B. 6918 Pxientiaan 2 s -
HV Rifewiik o ‘| Catxiona Cleere
@ Tol. (+31-70) 340-2040, Tx. 31 851 egonl, * * ‘i

Fax: (+31-70) 340-3016

Form PCTASA/Z20 (January 2004) (See nojas on accompanying sheal)




NOTES TO FORM PCTASA/220 a ; ;
. ;
he il dments 9.
Thesa Notos are Inlendsd 10 giva the basic instruc¥ona concaming the lling of amen u dird

Notes ae based on iha requiremants of tha Patenl Cooperation Treaty, the Reguledlons and the
under thal Treaty. In cass of batwasn hage Noles and thoss requirements, the Intar are applicable. For mom ’qu
delaiiad information, see also the Applicanl'’s Guide, » publcaion ol WIPC,

in theea Notas, "Articis”, "Rule®, and "Saction” reler to the pravisions of tha PCT, tha FCT Reguiafions and ths PCT
) Administralve Mstructions, respecvely.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, after having receivad the intarnational search repor and tha wititen apinion of the intemational
Sgarching Authority, ong Gpportunlly o amand the clalng of the intemational n. R shouki however be amphasized
that, since all parta of the intemational applioation {tlalme.descripbion and may be amanded dwing lhe
Inlemadional preflminxy examination prosedurs, there Is usualy no nead to file amendments of the dalims under Article 18
axcapt whers, 8., the epplicant wants the iattar to be published for the purposes of provisionad protection or has another
reasoh for nnending the dalims belase Inlamational publication. Furthermore, 1 should ba emphasized that provisional
pratecion Is avallable In some Staleq only (ess PCT Appiicant’s Gulde, Annexas B1 and B2).

The atiantion of the applicent 1a draswn to the fact that amendments 1 the claims under Articte 10 are not allowed where
the Ikemational Searching Authority hae deciared, undar Artiole 17(2). that no Infemetional ssasch report would be
Gslublishad [sas PCT Applicant's Gukds, Volums VA, paragraph 298).

What parts of the Intamational appilcation may bs amended?
Under Arficie 18, orly the ciaime mey be amanded,

tha intamational phagg, the claimg may also be amendad (or further amended) under Asticls 34 balore
tha Intsmational Praiminary Examining Authority. The description and drawings may only be amended undac
Articia 34 beiore the Inlamational Examining Authorty.

* Upon anuy laio the nalional phase; &l parts of the intémalional application mey ba amended under Asticie 28 -
?wﬁ'?.wumb.mu. v Sl porie o mey

Whan? Within 2 months ¥om the date of tanemitial of ths Intematanal search report or 18 monthe frovn the priorty
. daie, whichever ime Emi expkes aber. it shoulkd be noted, howevar, thet the amendments will be conekisred
&s having baen racalvad on time If they ars recelvad by tha Inlamational Buresu after the explration of the
m’ms limi2 but bafore the eoinpledion of the lechnieal prepamalions lor imtemational publcafion

Where not to flle the amendments?

The gmandmanis be Med with tha internaBonal B nd not with the th
| I. may only N (Prd0 46.2) aBonal Bureau and not recalving Offica or the

Whars a damand for Intarmational q?!m?nlymmm:n has baon/s fiad, see balow.

How? Blthar by cancelling ons os more erkirg claims, by arkiing one of more new claims or by amending the taxt of
ona or mare of the claima as filed.

A replacamant sheet must ba submitied lor each sheat of tha clalma which. on account of an amendment or
amendments, dlifers kem tha shes! originally fisd,

All the olaims appesring on & eplacemsnt sheet must ba humberad n Arabic numerals. Where a clalm is
cancaled, no fenumbeiing of the other claims is requised, in all cases where clalms are renumbersd, they must
be ranumbared consecutively {(Adminisirtive insirucons, Section 205(b)).

The amendmants must be mada [n tha lsnguage In which the Intemational sppiication ls to be published.

What dooumants mustinay sccompany the amendments?
Latter {Ssction 206(b)):
Tha amsndments must ba submitied with a lelter.

The latter will not ba published with the Inismational appiication end the.amanded oleims. It should not be
caniused with the *Statamant undar Aricie 19(1)" (sse below, undar “Slatemsnt undar Article 18{1)").

The latter must be in Engfiah or French, at the ohola-ol' tha applicant. Howevar, if the language of the

internationa) lication | Ish, :
o F:“ ll'. .lﬂp_.r #on | :- Eﬂn'ann 20 latiar must be In English; it the Ianguage of the Intepnational appilcation

Nows o Form PCTASA/220 {first aheat) umu-raot;'ﬂ )




PATENT COOPERATIONTRE. Y wu LUVIVCRE LY

' " MSZOOSIO31907
From tho INTERNATIONAL B 1\/ \ Lﬁ %
NOTIFICATION CONCERNING 7 2'«
AVAILABILITY OF THE PUBLICATION MARSGHANG, Diane, L.
OF THE INTERNATIONAL APPLICATION ?B'N“'mﬂ'r Inc.
South San Francisco, Callfornia 34080-499Q
ETATS-UNIS DAMERIQUE
Daro of mailing (day/mendiyca
08 Saptember 2008 (OB 09.20086)
Applicant’s or npent’s file referonce
P2031R1A IMPORTANT NOTICE
Tnlermmilapal applicalion No. Intersmiional filing dae [deyfmonth/year) Priority dolc (daptnonthyeur)
PCTAJS2005/031907 07 September 2005 (07.00.2005) 08 September 2004 (08.09.2004)
Applicomt R
GENENTECH, INC.stal  JR =8 “IWED
Tho applicant is bareby notifigd that the Intemationul Burcau: SEP 2 1 2006
GENENTECH, INC.
. D mpvl;zuﬂ the above-indicaied intonmiiom application on under LEGAL DEPT.

has regublished the above-indicaisd Intermstions] application ag 08 Sepiomber 2006 (DR.09.2005) under
No. WO 20609324
For an explanaiion ax 1o the renson for this republication of tha intemaiional appBcntion, rekerence is made to INLD codes (15), (48)
or (88) (as tie cuxe may be) on the front page of the published internmional application.

A copy of ibe Intemotionn) appliention = svollble for viewing and Jdownloading on WIPO's wabsiie ot itw lollowing address:
hilp:Awww.wipo.int/pcidb (lnder 'ley onter the PCT or WO number).

The applicant may alto roquesl & puper copy of the yublhind intornationa] application from the Inlematione) Burean in writing from
peLeproducts@wipo.Int or tho contact doisils pravided bejow.

‘The Tnlamntional Burean of WIPQ Antharized officer
i Gm'::?o, Swilxerland Beate Giffo-Schmitt

Faocsimile No. +31 22333 8270 e-maik pl03@wipo.iol




PATENT COOPERATION TREA) .

PCT ,\Q?j

INTERNATIONAL SEARCH REPORT

, (PCT Article 18 and Rules 43 and 44)
Appicants o agent's fie reiorence FOR FURTHER o0 Form PCTAGAZZ0
P2031R1A ACTION az wal as, whem nmlg_l. item § batow,
nernasionsl application No, inmmatonal fling dete (deymonthyess] | (Easiast) Priority Dele (daymontivyesr)
PCT/US2005/031907 07/09/2005 . 08/09/2004
Applicant . : ;

GENENTECH, INC.

This niernadions] search repoft has besn prepared by this Intennutions! §sarching Authordty and Is transmiilad 10 the appficant
acxordng 10 Aricle 18. A copy is belng ranamitted o tho tlemations! Buree.

This Inamalional seerch report consisisofatomiof 6 " sheals.
@ it Is also accompaniad by & copy af sach prior art document ¢ited In this eporl

1. Daals of the report
a vm_imdblhohmugl.hllnmmm“'lmhdmmlmmm:

the iniematicnal application in (he languags In which i was fisd

a ranstation of the intemational appiication inio . Which Is the langusge
of a tranalation lumished for the purposss of interational search (Futiee 12.5(a) and 23.1{b))

b. Et] With ragard  any nucisotide md/or amins wcld saquenca dieciosed In the Inismational appiicalion, sea Box Nv. |

‘2. [X] Certain claims were found unesarchabie (See Box Na. i)
3 []] uniyafinvention is lscking (sse Box No i)

4. Wih regard io the titls,
[X] theextis approvedas submined by the applicant
[]  .thatexthas been axablsned by this Autwrity 0 resd as kilows:

§. Win regand to the abstreot, '
[X] the textis approved as submitted by the appiicant

. e texi has boen estabEched, acconding to Rule 38.2(b), by this Authorily as It appears In Box No, IV. The applicant
D may, within one month irom the date oll' malinp of this Memational search report, submil comments 1o s Authority

8. With ragard 10 the drawings,
a. the liguo ol the drawings 10 be published with the absiract s Figure No.
] e sugoested by the mpplicant
(]  =ssaiectecby this Autorhy, because tha appiicant faled 16 suggest s fgure
[[] asselacied by tis Authariy, because this figure batier charscierizas tha invantion
b. [X] none of the Nguws is to be pubiehed with te abatract

Form PCTASA/210 {first sheet) {Aprii 2005)
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INTERNAT! NALlSEARCH REPORT m@) Laor Qﬂa

Box No. | Nucieotide and/or amino acld sequance(s) (Continuation of item 1.b of the I'lratl

1.  With regasd 10 sny nucisolide and/or smino acid sequence disciosed In the inlemational application erd necessary to the clalned
Inweniion, ihe Intemational search was cesriad out on the basks ol:

n  lype of matarial
E & sacuence listng
[[] st} retnted 1o the sequence seing

b, format of materal

5] msmor

[X] insiectonic tom

¢ time of MingAumishing
[[] contaiedin tse intemations appication as ted
D filed tgathar with the intarnational appliceton In elschanie form
E amishad subsaquently 1o this Autharity for the purpose of asarch
2. [le lnmmnunu-tmmnnnmlunbnwmp{numlmmwlrul.lngmwnlibunlu

o lumished, the requined sttemonis that T [nformation In the subsequant or additional coples 's idantical o thal in the
appicalion as Mad or dogs not go bayond the application as flied, as appropriais, were flumished,

Form PCTASA/210 (continuatian of fivel gheat (1)} (Apri 2005)




Jemntiooal application No

- | PCT/US2005/031907
T COIRIa/T05  CO7K16/28  A61P35/02  AG1K39/395

177

Accorang lo Inlsmational Pefent Ciasalficalian {PC) or 10 both national chsefEcation azd (PG

'gl_;uxmmmm (classiication sysiam lolownd by cassitcalion symibxois)

Docampnintion ssarched oihar Than minimum decumaniation Ja the exien) Tl such documanis ars nchxied In (ha Sakts suanched

[ Elactronio i base consulled durieg e intmmallonal sassch (nams of data bast aad, wher praciical, sowch lsnos used)
EPO-Internal, WPI Data, PAJ, BIOSIS

C. OOCUMENTE CONSIDERED TO BE RELEVANT

Calegory” | Chafea of documant, with indicallen, where appcopriata, of (he relsvan! passsges Ralovan| ¥ aizlm No,

A WO 03/039486 A (IDEC PHARMACEUTICALS 1-21
CORPORATION; HARTHARAN, KANDASAMY; HANNA,
NABIL) 15 May 2003 (2003~05-15)
paragraph [0006]

A WO 03/038043 A (UAB RESEARCH FOUNDATION; 1-21
ZHOU, TONG; ICHIKAWA," KIMIHISA; KIMBERLY,
ROB) 8 May 2003 {2003-05~08)

page 54, T1ine 8 - 1ine 14

claims 30,66,102

A LEBLANC H N ET AL: "Apo2L/TRAIL and its 1-21
death and decoy receptors.”™ :
CELL DEATH AND DIFFERENTIATION. JAN 2003,
vol. 10, no. 1, January 2003 (2003-01),
pages 66-75, XPD02382355

ISSN: 1350-9047

abstract

-f—

m Furihar docunmants ers liad in Lhe conlinuation of Box C. D See paien Inmnlly s

. -
w .-a..‘.:'ﬂ,“ﬂ'.'&“'mu..:':.'.'.'i" Sriwhich i et ch 10 Undersiars the priwciplo or ihsory undarlying ihe

‘E" sayfer dacument bul pubihed on or allar ke Bismalional > documsn! of reiovancs; the caimad Lo
Allnp) daln mmhu’#ﬂfdnmuﬂn:ﬂnmm =i

%" docurassl which mary throw doubts on peiohy claimis) er invaive an Invenive sisp when The docisnant b laken akone
R o ey J0 aushish mo Ir'-"'ﬂﬁllm’m“:""' v cocument o mmm“nm Kwantion
“0r docenent sfariog o an ol disdosam. use, axtibilion o7 . unm:hmﬂmm:mm%m?
oiher means ., . . wianin, such combinallon baing obvicus 1o paron widiiad
*P* document published prior 10 the infemalom! [Mag dals bul ~ - Inthe an.
imay than the priciily daie claimed * : 4" docamant member of the same patant tamily
Date of Ine sciual completion of the Inemational seasch Date of maling of the iNemallonal seach fapon!
23 May 2006 22/06/2006
Almwe and malling sckirems of the ISA/ Autharbaed officer
Euwepean Patent Oftlon, P.A. 5818 Patenilaan P
Tal (4310 D0 o, T 31 831 apa
Fax [+31-70) 3403018 - Rankin, R

Foamn FCTASAIAD (amcemal shast) (Apa £0D8)

page 1 of 2



tarnations! spplieation No
| PCT/US2005/031907,

therapeutics and apoptosis.®”
ONCOGENE. 8 DEC 2003,

vol. 22, no. 56,

8 December 2003 (2003-12-08), pages
9097-9106, XP00B0S50059

ISSN: 0950-9232

abstract

C(Coninuation). DOCUMENTS CONBIDERED TO BE RELEVANT )
Cainguy” | Clalion of cocumenl, Wik bxfcsiion, where appropriste, of Qi helevar passages ._/ 0 clulm Na,
A LUDWIG DALE L ET AL: "Monoclonal antibody 1-21

Form PCTARALYS janiinastion ol soucvd sheat] {Aprd 2008

page 2 of 2




INTERNATIONAL SEARCH REPORT

3190.7 7 qrq‘ :

Box U Observations whers ceriain claims were found unsesrchabla (Continuation of item 2 flri.uhuo

This intsmalional Seerch Rapon haa not been estabiished In respect of ceriain clsims under Arlicle 17{2){(a) lor the foliowing reasons:

1. m Clalms Nob.:
bacause thay refate 10 subject matter not raquired to be sesrched by this Aulhority. namely:
Although claims 1-21 are directed to a method of treatment of the human body,
the search has been carried out and based on the allaged effects of the
compound/composition.

2. [_] ciaims Noa.: -
because they ratata 10 parts of tha Inlamalional Application that do not comply with the prescribed requiremants Lo such
an axtant that no meaningful Inlamalional Search can be carvied out, spacificaly:

a D Ciaime Nos.:
buuunlf_nymﬂpnndmlehhumdmrﬂduhdhmﬂmmhnmmﬂummmumum.

Box il Obsarvations whers unity of invention 1s acking (Continustion of am 3 of first sheat)

This inlematichal Eserching Authorhy found mullipie imventions In this intsmaonal applcation, as follows:

1. D A‘:.nnmv;:aﬂ:.umumhumnmmqmmMM|mmmmnmm

2. As all ssarchahie claima could bu sffort
] Arat m clams seaschad without effort JusBlying an sddnal fes, iis Authorlly did not Invila payment

3. As some of the addidonal search lees tmal d by th
D en:nr:v only those chlw\mm fees ware pald, mﬂym:r:u. sepllcant, tis Iniematonal Search Repart

&, No addiional ssarch ges tm thi i. Col A madonal
L Mo oo acctonat s oo were mt e oy e ppdgan, Consequansy, i ko Sarch oport

Remark on Protest D Tha addhiansl satrch fees were acoompanied by the appicants protast,

D No proWet sccompaniad the psymant of additionsl ssarch fees.

e

Form PCTASA/R10 (continuaion of first sheat (2)) (Jinuary 2004)

-
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iemational application No

PA04004184 A

ITICKTRLION G pRln! Iamiy mambers | PcT/usz005/031907
Palant documend Publication Pawnt family Publication
citad In search report date mamber(d) date
WO 03039486 A 15-05-2003 NONE
WO 03038043 A 08-05-2003 CA 2465314 Al 08-05-2003
eN 1630516 A 22-06-2005
EP 1506285 A2 16-02-2005
JP 2005519871 T 07-07-2005

25-01-2005

Fasm PCTARALIY {potend dumdly anvax) (Al SU0S)

s AEaAmd



- PATENT COOPERATION 11 ALY [

From the .
INTERNATIONAL SEARCHING AUTHORITY X ?g \

To:. N PCT

WRITTEN OPINION OF THE
&ea form PCTASAZ220 INTERNATIONAL SEARCHING AUTHORITY
(PCT Rule 43bis.1)
Date of malling

_J (dayimonthiysar) see form PCTAEAR1D (second sheet)
Applcants or agents f relerence ) FOR FURTHER ACTION
see form PCTASA220 See puragraph 2 beiow . |
" imomationsl wpplication No. mMemmtonsl Sing date fdaxmonthiear) Prindty deie (cdastnonthiynsr) L
PCTAJS2005031907 07.00.2005 08.00.2004

Intemaiional Palem Clasaliicaion {IPC) or both national classiication and IPG
INV. CO7K14/705 CO7K1828 A81P3502 AB1K394395 I

Apglican
GENENTECH, INC.

1. This opinion contains indications relating to the following tema:

B BoxNo.|  Basis of the opinion
[ BoxNo’ll  Prioriy

@ BoxNo.lll Non-establishment of opinion with regand o novelty, invertive step and Industrial applicabllity

0 BoxNo.IV  Lack of unly of invention

BoxNo.V  Reasoned statement under Rule 43bis.1(a){l) with regard to novally, inventive slap or industri
applicablity; citafions and explanations supporting such statament :

O BoxNo.Vl Cartain documents cited i

O BoxNo.Vil Certain defects in the Itemational applcation

D) BoxNo. Vill Ceitaln cbservations on the International application -

2. FURTHER ACTION

if & demand for Intemational pnllmlnl.z axamination i made, this oplnion will usvally be congidared to be &
weelttan opinion of the Intarmationsl inary Examining Authofiy (“"IPEA™) sxcapi that this does not apply where
the applicant choosss an Authorlty othar than this one 1o ba tha IPEA and tha ehpsen IPEA has notlfed the

intamational Buresu under Rule 68.1bis{b) that writien epintans of this International Searching Authoity !
will not be so considered.

If this opinion is, as provided above, considered to ba a wiittsn opinion of the IPEA, the epplicant is Invitsd to
submit to the |PEA a writlen reply ar, whare appropiinte, with amendments, bafore the explration of 3 months

from the dabe of malling of Form ASAZZ0 or before tha explration of 22 monthe from the priorty data,
whichever expires Inler.

For further options, see Form PCTASA220.
3.  Forfurther detsils, see notea to Form PCTASAZ220.

Fax:+49 89 2395 - 4465 Telephona No. +48 39 23650-2639

Name and mafing address of the ISA: I e iy - S
— this opinlon j’.h"
Eurapesn Putsnt Office s
D826 s L Rankin, R { )
Tal +49 89 2380 - 0 Tx: 523658 aperu: d . )j‘
—ar

Foim (PCTASALZIT) {Cover Shast) (Aprl 2005)



WRITTEN OPINION OF THE Intemational application No. Q%Z
INTERNATIONAL SEARCHING AUTHORITY PCTAJS2005031907

Box No.| Basls of the opinlon
1. Wihth regard fo the language, this opinion has been established on the basis of:
& the imternational application In the language in which it wes filed

0O atransiation of the international application info , which [s the tanguage of a translation furnighed for the
purposas of international éearch {Rules 12.3(a) and 23.1 (b)).

2. Wih regard {0 any nucleotide andior amino acld anuonee disclosed in the inlamational application and
necessary 10 the claimed invention, this opinion has been established on the basis of:

8. type of material:

E asequence lisling
O table(s) related to the sequence liating
b. format of material:

E onpaper
# in eiactronic form ' I
. ¢. time of filngfumishing:
00" containgd In the International application as filad.
O filed together with the international appication in electronlc form.
B fumished subsequently to this Authority for the purposes of search.
3. in addition, in the case that more than one version or copy of a saquence listing andbr lable relating thereto
has been filed or furnishad, the required statements that the information in the subsequent or acitional
copies Is identical to that in the application as filed or does not go beyond the application as filed, as
appropriata, were fumnished.
4. Additional comments:

Form PCTASA/237 (Al 2005)



WRITTEN OPINION OF THE 4) temational application No. ?

INTERNATIONAL SEARCHING AUTHORITY CTAIS2005031907

Box No. Il Non-establishment of opinion with regard to novelty, inventive step and Industrial
applicabliity

The questions whether the claimed invention appears to be noval, 10 involve an inventive atap (io be non
obvious), or 10 be Industriaity applicable have not been examined in raspect of

O the entire intemational application
claims Nos. 1-21 (ior reasons of industrial applicabliity)
because:

R the sald international application, or the sald claims Nos. 1-21 (for m;asons of industrial applicability)
relste fo the following subject matier which does not require an International search ( ):

seo saperhie cheet

O the description, claima or drawings.(imﬁuta pDarticular @lements below) or said alaims Nos.  are €0
unciear that no meaningful opinion could be formed (speciiy):

O the claims, or said clalms Nos. are 50 inadequately supported by the descripiion that no meaningtul opinion
could ba formed (spscify):

a

no intemational search report has been established for the whole application or for said claims Nos.

a meaningful opinlon could not be formed without the ence lsting; the applicant did not, within the .
prescribed ﬂmop?mit: se v P! I

0 furnish a sequence Rsting on paper complying with the standard provided for in Annex C of the
Administrative Instructions, and such lsling was not avaflable to the Internalional Searching
Authority in a form and manner acceptable (o ft.

O fumish a sequence Hating in elactronic form complying with the standard provided for In Annex C
of the Administrative Instructions, and such listing was not available to the international Searching
Aughority In a form and manner acceptable to it

O pey the required late furnishing fee for the furnishing of a sequence listing In rasponse 10 an
invitation under Rules 13lan1“(ga) or (b). g 3 g P

O a meaningful opinion could not be formed without the tables related 1o the sequencs (stings; the applicant  *
did not, within the prescribed time limit, furnish such tables in alacironic form complying tha technical
raquirements provided for in Annax C-bis of the Adminisirative Instructions, and such {ables were not
avaliable to the Intemnational Searching Authority in a form and manner acceptabis to It.

D the tables relaled to the nucleotide andibr amino acid sequance listing, if In electronic form only, do not
comply with the lechnical requirements provided for in Annex C-bis of the Administrative Inatructions.

D See Supplemental Box for further details

(m]

Form POCTASA/Z37 (April 2005)

1%



WRITTEN OPINION OF THE Irternational application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAIS2005031907

- Box No.V  Reasoned statement under Rule 43“:.1(0)(!) with mgard to novolty lnvantlvo step or
Industrial applicablilty; cliations and explanations supporting such statement

1. Statement
Noveity (N) Yes: Clalms 1-21
No: Clalmse
inventive step {IS) Yes: Claims 1-21
No: Claims
Industrial applicabdity (IA) Yes: Claims
No: Claims

2. Ciations and explanations
s06 goparate shost

Form PCTASA/237 (Aprl 2003)
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WRITTEN OPINION FTHE : international application No.
INTERNATI NAL SEARCHING

_ AUTHORITY (SEPARATE SHEET) PCT/US2005/031907
Be ltem Il i
Non-establishment of opinion with regard to novelty, inventlve step and industrial )
applicability

Claims 1-21 relate to subject matter considered by this Authority to be covered by the
provisions of Rule 687.1(lv) PCT. Consequently, no opinion will be formulated with respect
to the industrial applicabillty of the subject matter of these claims (Aricle 34(4)(a)(i) PCT)

Re tem V

Reasoned statement with regard to novelty, inventive step or industrial applicability;
cltations and explanations supporting such statement

For the assessment of the present claims 1-21 on the question whether they are
Industrially applicable, no unified criteria exist within the PCT Contracting States. The
patentability can also be dependent upon the formulation of the claims. The EPO, for
example, does not recognise as industrially applicable the subject matter of claims tothe -~ '
use of a compound In madical treatment, but may allow, however, the use of such a T
compound for the manufacture of a medicament for a new medical treatment.

Cited Documents

Reference is made to the following document:

D1: WO 03/038043 A (UAB RESEARCH FOUNDATION; ZHOU, TONG; ICHIKAWA,
KIMIHISA; KIMBERLY, ROB) 8 May 2003 (2003-05-08)

Article 33(2) PCT |
The subject matter or claims 1-21 is novel. No prior art document discloses a combination i
therapy consisting of adminisiering APO2L/TRAIL and a CD20 antibady to a patient. :

-

Article 33(3) PCT

The closest prior art is D1 which dlscloses a therapeutic method of treafing cancers and
other ailments by a combination of antlbody against CD20 and antibody against DR4 or
DRS (page 6, line 1 to page 8, line 6; page 54, lines 8-14; claims) .

The difference between the subject matter of claim 1 and D1 s that In claim 1 the
combination is that of CD20 antibody and the APO2L/TRAIL protein.

Form PCTIIEA/237 (Saparaie Sheef} (Sheet 1) (EPO-Aprl 2008)




WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING®
AUTHORITY (SEPARATE SHEET) * PCTAS2005/031907

The problem to be solved may therefore be considered as being to provide a therapy
against cancer which may lead to tumour ablation.

The subject matter of claim 1 solves this problem and is considered inventive since the
skilled person would not have been prompted by the prior ar to arrive at the combination '
of claim 1. Nor would the skilled person have been prompted to attempt the solution of X
claim 1 as there would have been no indication that success was likely.

Though it is known that Apo2/TRAIL is the antigen corresponding in actlvity to the anti-DR5
antibodies of the prior art and that this isolated antigen may have the same effect as the
antibody of D1, the skilled person would not have expected that the anti-tumour effect
would be as prominent as shown in the examples and that the said technical problem
could be solved by the claimed combination. The subject matter of claim 1 Is therefore |
inventive as Is that of independent claim 12, for the same reasoning (Ariicle 33(3) PCT). '

Form PCT/ASA/237 (Separate Gheel) (Bheet 2) (EPO-Aprll 2005)
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Docket No. PR2031-1
ASSBIGNMENT

WHEREAS, Avi J. Ashkenazi, a citizen of US, residing at 1458 Tarrytown Streest, Sen Mateo,
CA 94402 (hareinafter "ASSIGNOR"), haa nvented s new and useful invention in

Methods of using death receptor liganda and CD20 antlbodies

for which a provislonal application Serlel No. 80/807,909, if received {Docket No. PR2031-1) has been
flled by him on September 8, 2004; and

WHEREAS, GENENTECH, INC., a corporation organized end existing under and by virtue of the
laws of the State of Delaware, having 2 place of business st 1 DNA Way, South San Franclsco,
California 94080-4880, is desirous of acquiring an intersst in and to sald invention, and in and to the
Letters Patents to ba obtained therefor;

-

NOW, THEREFORE, be it known by all whom It may concem;

That for goad and valuable consideratian the receipt of which Iz hareby acknowledged, the esid
ASSIGNOR have and do hareby sell, asslgn, transfer and ast over unto the said GENENTECH, INC., Its
sucosasors and asgigns, the full and exclusive right, title and Intarest including all rights under the Parls
Convention for the Protection of industrial Property, in snd to sald invention, and in and to any and a#
Lettars Patants to be granted and lesued therefor or sny oontinuvation, division, renewal, or substitute
thereof, and as to Lettars Patents any reissus or re-examination thergof, not anly for, to, and in the
United States of Amerioa, its territorles and possessions, but for, to and In eil other countrles; and it hes
been and is hereby authorlzed and requestad that the appropriate govemment agencias issue said Letters
Patents to sald GENENTECH, INC., in .aecnrdance with this Assignment.

Sald ASSIGNOR covenants and agreas to cooperate with GENENTECH, INC., to anable said
GENENTECH, INC. to enjoy to the fullast axtent the right, title and Interest hersin conveyead in the
United States and foreign countries. Such cooperation by said ASSIGNOR includes prompt production
of pertinent facts and documenta, giving of testimony, exacution of petitions, oaths, apecifications,
declarations or other papars, and other esslatance all to the extent desmad necessary or desirable by
said GENENTECH, INC., (e) for pertecting the right, titla and intersst hereln conveyed; (b} for
proseguting sny of sald applications; (c) for filing and prosscuting applications for relssuance of any of
sald patents; (d} for Intarference or other priority proceedings involving aaid invention: and [e) for lagal
proceadings involving seid Invention and sny eppfications therefor end any patents granted thereon,
including without Jimitation opposition proceedings, cancellation procesdings, priority contests, publlc
uss procesdings, infringsmant actions and court ections; providsd, however, that the axpenss incurred
by sald ASSIGNOR in providing such cooperation shall be paid for by sald GENENTECH, INC.

The terms end covenanta of this assignment shall inure to the benefit of said GENENTECH, INC.,
its successors, assigns and other lagal representatives, snd shall be binding upon asid ASSIGNOR, their
respective heirs, legal representatives and asaigns.

Said ASSIGNOR hersby warrants and represents that he has not entered and will not enter Into
any assignment, gontract, or understending In conflict herewith.

IN WITNESS WHEREOQF [ undersign as follows;

South San Francisco A"'\ S A‘d\“”"‘w

Dated: ‘Ll 17 I oy~ Avi J, Ashkenazi
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Docket No, PR2031-1A
AEBSIGNMENT

WHEREAS, Avi J. Ashkenezi, & cltizen of US; residing at 1456 Tamytown Street, San Matso,
CA 94402 (hereinafter *ASSIGNOR"). has Invented a new and usaful invantion in

Methods of using dsath receptor figanda and CD20 entlbodies

for which a provisional application Sarlal No. 60/666,563, If recelved {Duocket No, PR2031-1A} has been
filad by him on Maroh 30, 2006; and

WHEREAS, QENENTECH, INC., a corporation orgsnized and existing under and by virtue of the
laws of the Stets of Delaware, having a place of business at 1 DNA Way, South San Franclsco,
California 94080-4890, Is desirous of acquiring an Interast in and to said Invention, and in and to the
Letters Patants to be cbtained thersfor;

NOW, THEREFORE, be it known by all wham It may conoarn;

That for good and valusble conslderation the recsipt of which ls heraby ecknowladged, the said
ASSIGNOR have end do hereby sall, asalgn, transfer and set over unto the seld GENENTECH, INC., Its
succesaors and agsigns, the full and exolusive right, title and Intersat including ail righte under the Parls
Conventlon for the Protaction of 'ndustrial Property, In and to sald Inventlon, and In and to wvy and all
Letters Petanta to ba gramted and Issued tharefor or any continustion, division, renewsl, or substitute
thersof, and a3 to Letters Patants any relssus or re-examination thersof, not only for, o, and In the
United States of America, ta territories and possessions, but for, to and In all othar countries; and it has
been and s heraby authorized end requested that the appropriate gavernment agenaias isaua said Letters
Petents to asid GENENTECH, INC., In accordance with this Assignmem.

Said ASSIGNOR covenants and agress ta oaoperste with GENENTECH, INC., to enable seid
GENENTECH, INC. to enjoy to the fullest sxtemt the right, title and Intsrest hersin conveyed In the
United States and foraign countries. Such coaperstion by sald ASSIGNOR Includes prompt production
of pertinent facts and documents, giving of testimony, exeoution of pstitions, geths, specifications,
declarations or other papars, snd other asaistance all to ths extent desmed necessary or dsalrable by
sald GENENTECH, INC., {a) for perfecting the right, titis and Interest herein conveyed; (b} for
proseouting any of sald applicatians; {o) for filing and prosaouting epplications for reissuance of any of
sald patents; (d) for interfarsnce or other priority prosesdings involving asid invention; and (e) for legel
procesdings Involving seid Invention and any spplications therefor and any patents granted thereon,
Including without limitation oppositian procesdings, cancellation procesdings, priority contests, public
uss proceadings, Infringamant ections and court actions; provided, howaver, thet the sxpsnaa incurred
by said ASSIGNOR In providing such cooperation shall be paid for by sald GENENTECH, INC.

Tha tarms and covenants of this sasignment shall Inurs to the bensfit of sald GENENTECH, INC.,
its succassors, ussigns and other Isgel representatives, and shall be binding upon seid ASSIGNOR, their
respective heirs, legal representatives and assigns.

Said ASSIGNOR heraby warrants arxd reprasents that he has not enterad and will not enter Into
any assignment, contraet, or understanding In confliot harewith,

IN WITNESS WHEREOF | undarsign as foliows;

South San Francl;co A’h g M_EMW\
Detmd: ' I rg 5 Avl J. Ashkenrazi
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METHODS OF USING DEATH RECEPTOR LIGANDS AND CD20 ANTIBODIES

RELATED APPLICATIONS
This application claims priority under Section 119(e} to provisional
application number 60/607,909 filed September 8, 2004 and to provisiocnal
application number 60/666,553 filed March 30, 2005.

FIELD OF THE INVENTION
The present invention relates to methods of using death receptor
ligands and CD20 antibodies. More particularly, the invention relatea to
methods of using Apo-2 ligand/TRAIL or death receptor antibodies in
combination with CD20 antibodies to treat various pat@plogical disorders,
such as cancer and immune related diseases.

BACKGROUND OF THE INVENTION

Various ligands and receptors belonging to the tumor necrosis factor
(TNF) superfamily have been identified in the art. Included among such
ligands are tumor necrosis factor-alpha ("TNF-alpha"}, tumor necrosis
factor-beta ("INF-beta" or "lymphotoxin-alpha"}, lymphotoxin-beta ("LT-
beta"), CD30 ligand, CD27 ligand, CD40 ligand, OX-40 ligand, 4-1BB ligand,
LIGHT, Apo-l1l ligand {alsc referred to as Fas ligand or CD95 ligand), Apo-2
ligand (also referred to as Apo2L or TRAIL), Apo-3 ligand (also referred to
as TWEAK), APRIL, OPG ligand ({(also referred to as RANK ligand, ODF, or
TRANCE), and TALL-1 (also referred to as BlyS, BAFF or THANK) (See, e.g.,
Ashkenazl, Nature Review, 2:420-430 (2002); Ashkenazi and Dixit, Science,
281:1305-1308 (1998); Ashkenazi and Dixit, Curr. Opin. Cell Biol., 11:255-
260 (2000); Golstein, Curr. Bilel., 7:750-753 (1997) Wallach, Cytokine
Reference, Academic Press, 12000, pages 377-411; Locksley et al., Cell,
104:487-501 (2001); Gruse and Dower, Blood, 85:337B-3404 (1995); Schmid et
al., Proc. Natl. Acad. Sci., 83:1881 (1986); Dealtry et al., Bur. J.
Immunol., 17:689 (1987); Pitti et al., J. Biol. Chem., 271:12687-1269%0
{1996}; Wiley et al., Immunity, 3:6§73-682 (1995); Browning et al., Cell,
72:847-856 (1993); Armitage et al. Nature, 357:80-82 (1992); WO 97/01633
published January 16, 1997; WO 97/25428 published July 17, 1997; Marsters
et al., Curr, Biol., 8:525-528 (1998); Chicheportiche et al., Biol. Chem.,
272:32401-32410 (1997}; Hahne et al,, J. Exp. Med., 188:1185-1190 (1998};
W098/28426 published July 2, 199B8; WO98/4675%1 published October 22, 1998;
W0/98/18921 published May 7, 1998; Moore et al., Science, 285:260-263
{1999); Shu et al., J. Leukocyte Biol., 65:680 (1999); Schneider et al., J.
Exp. Med., 189:1747-1756 (1999); Mukhopadhyay et al., J. Biol. Chenm,,
274:15978-15981 (1999)).

Induction of various cellular respcnpes mediated by such TNF family
ligands is typically initiated by their binding to specific cell receptors.
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Some, but not all, TNF family ligands bind to, and induce wvarious
biological activity through, cell surface "death receptors” to activate
caspases, or enzymes that carry out the cell death or apoptosis pathway
{Salvesen et al., Cell, 91:443-446 (1997). Included among the members of
the TNF receptor superfamily ildentified to date are TNFR1, TNFR2, TACI,
GITR,, CD27, O0OX-40, CD30, CD40, HVEM, Fas (also referred to as Apo-l1l or
CD95), DR4 (also referred to as TRAIL-R1l), DRS (also referred to as Apo-2
or TRAIL-R2), DcRl, DcR2, ostecoprotegerin (OPG), RANK and Apo-3 (also
referred to as DR3 or TRAMP) (see, e.g., Ashkenazl, Nature Reviews, 2:420-
430 (2002); Ashkenazi and Dixit, Science, 281:1305-1308 (1998); Ashkenazi
and Dixit, Curr. Opin. Cell Biol., 11:255-260 (2000); Golstein, Curr.
Biol., 7:750-753 (1997); Wallach, Cytokine Reference, Academic Press, 2000,
pages 377-411; Locksley et al., Cell, 104:487-501 (2001); Gruss and Dower,
Blood, 85:3378-3404 (1995); Hohman et al., J. Biol. Chem., 264:14927-14934
(1989); Brockhaus et al., Proc. Natl. Acad. Sci., 87:3127-3131 (1990); EP
417,563, publighed March 20, 1991; Loetscher et al., Cell, §£:351_(1990);
Schall et al., Cell, 61:361 (1990}; Smith et al., Scilence, 248:1019-1023
{(1990); Lewis et al., Proc. Natl. Acad. Sci., BB6:2830-2834 (1991); Goodwin
et al., Mol. Cell. Blol., 11:3020-3026 (1991); Stamenkovic et al., EMBO J.,
8:1403-1410 (1989); Mallett et al., EMBO J,, 9:1063-1068 (1990); Anderson
et al., Nature, 390:175-179 {1997}; Chicheportiche et al., J. Biol. Chem.,
272:32401-32410 (1997); Pan et .al., BScience, 276:111-113 (1997); Pan et
al., Science, 277:815-818 (1997); Sheridan et al., Science, 277:818-821
(1997); Degli-Espostl et al., J. Exp. Med., 186:1165-1170 (1997); Marsters
et al., Curr. Biol., 7:1003-1006 (1997); Teuda et al., BBRC, 234:137-142
(1997); Nocentini et al., Proc. Natl. Acad. Scil., 94:6216-6221 (1997);
vonBulow et al., Science, 278:138-141 (1997)).

Mcst of these TNF receptor family members share the typical structure
of cell opurface receptors including extracellular, transmembrane and
intracellular regions, while others are found naturally as soluble proteins
lacking a transmembrane and, .intracellular domain. The extracellular
portion of typical TNFRs contains a repetitive amino acid sequence pattern
of multiple cysteine-rich domains {(CRDa), starting from the NH,-terminus.

The ligand referred to as Apo-2L or TRAIL was identified several
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. Blol. Chem., 271:12697-
12690 (1996); WO 97/01633; WO 97/25428; US Patent 5,763,223 issued June 9,

1998; US Patent 6,284,236 issued September 4, 2001). The £full-length
native sequence human Apo2L/TRAIL polypeptide is a 281 amino acid long,
Type I1 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 ApoZL/TRAIL reveal a
homotrimeric structure similar to the structures of TNF and other related

proteins (Hymowitz et al., Molec. Cell, 4:563-571 (1999); Cha et al.,
2
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Inmunity, 11:253-261 (1999); Mongkolsspaya et al., Nature Structural
Biology, 6:1048 (1999); Hymowltz et al., Biochemistry, 39:633-644 (2000)}.
Apo2L/TRAIL, unlike other TNF family members however, was found to have a
unique structural feature in that three cysteine residues {at position 230
of each subunit in the homotrimer)} together coordinate a zinc atom, and
that the zinc binding 1s important for trimer stability and biological
activity. (Hymowitz et al., supra; Bodmer et al., J. Biol. Chen.,
275:20632-20637 (2000)}.

It has been reported in the literature that Apo2L/TRAIL may play a
role in immune system modulation, ‘including autoimmune diseases such as
rheumatoid arthritis [see, e.g., Thomas et al., J. Immunol., 161:2195-2200
{(1998); Johnsen et al., Cytokine, 11:664-672 (1999); Griffith et al., J.
Exp. Med., 189:1343-1353 (1999); Song et al., J. Exp. Med., 191:1095-1103
(2000)].

Scluble forms of Apo2L/TRAIL have also been reported to induce
apoptosie in a varlety of cancer cells, ingluding colon, 1lung, breast,
prostate, bladder, kidney, ovarian and brain tumors, as well as melanoma,
leukemia, and multiple myeloma (see, e.q., Wiley et al., supra; Pitti et
al., supra; US Patent 6,030;945 issued February 29, 2000; US Patent
6,746,668 issued June 8, 2004; Rieger et al., FEBS Letters, 427:124-128
{1998) ; Ashkenazi et al., J. Clin. Invest., 104:155-162 (1995); Walczak et
al., Nature Med., 5:157-163 (1999); Keane et al., Cancer Research, 59:734-
741 (1999); Mizutani et al., Clin. Cancer Res., 5:2605-2612 (1999); Gazitt,
Leukemia, 13:1817-1824 (1999); Yu et al., Cancer Res., 650:2384-2389 (2000);
Chinnaiyan et al., Proc. Natl. Acad. Sci., 97:1754-1759 (2000)). In vivo
studies in murine tumor models further suggest that Apoz2L/TRAIL, alone or
in combination with chemotherapy or radiation therapy, can exert
substantial anti-tumor effects (see, e.g., Ashkenazi et al., supra; Walzcak
et al., supra; Glinlak et al., Cancer Rea., 5%:6153-6158 (1999); Chinnaiyan
et al., Bupra; Roth et al., Biochem. Biophys. Res. Comm,., 265:1999 ({1999);
PCT Application US/00/15512; PCT Application U8/01/23691). 1In contrast to
many types of cancer cells, most normal human cell types appear to be
resistant to apoptosis induction by certain recombinant forms of
Apo2L/TRAIL (Ashkenazi et al., supra; Walzcak et al., supra). Jo et al.
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., ﬁature 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
biological activities on diseased versus norxmal cells, depending, for
example, on the presence or absence of a tag molecule, zinc content, and %
trimer content (See, Lawrence et al., Nature Med., Letter to the Editor,

7:383-385 (2001); Qin et al., Nature Med., Letter to the Editor, 7:385-386
{2001)}.
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Apo2L/TRAIL has been found to bind at least five different receptors.
At least two of the receptors which bind Apo2L/TRAIL contain a functiomal,
cytoplasmic death domain. One puch receptor has been referred to as "DRA"
(and alternatively as TR4 or TRAIL-R1l} (Pan et al., Science, 276:111-113
{(1997); see aleo WO98/32856 published July 30, 1998; W099/37684 published
July 29, 189%; WO 00/73349 published December 7, 2000; U8 6,433,147 issued
August 13, 2002; US 6,461,‘9‘23 issued October 8, 2002, and US 6,342,383
issued January 29, 2002). o

Another such receptor for Apo2L/TRAIL has been referred to as DRS (it
hap also been alternatively referred to as Apo-2; TRAIL-R or TRAIL-R2, TRSE,
Tango-63, hAPO8, TRICK2 or KILLER) (see, e.g., Sheridan et al., Science,
277:818-821 {1997); Pan et al., Science, 277:815-818B (1997); w098 /51793
publigshed November 19, 1998; WO098/41629 published September 24, 1998;
Screaton et al., Curr. Bileol., 7:693-696 (1997); Walczak et al., EMBO J.,
16:5386-5387 (1597); Wu et al., Nature Genetics, 17:141-143 (1997);
WC9B8/35986 publishad August 20, 1996; EPB70,827 published October 14, 1998;
W098/46643 published October 22, 1998; W099/02653 published January 21,
1999; W099/09165 published February 25, 1999; WO093/11791 published March
11, 1999; US 2002/0072091 published August 13, 2002; US 2002/0098550
published December 7, 2001; US 6,313,269 issued December 6, 2001; UB
2001/0010924 published August 2, 2001; US 2003/01255540 published July 3,
2003; US 2002/0160446 published October 31, 2002; US 2002/0048785 published
April 25, 2002; US 6,342,369 issued February, 2002; US 6,569,542 issued May
27, 2003; US 6,072,047 iﬂsuﬁE.Juna 6, 2000; US 6,642,358 issued November 4,
2003; US 6,743,625 ipsued June 1, 2004). Like DR4, DRS is reported to
contain a cytoplasmic death domain and be capable of signaling apoptosis
upon ligand binding (or upon binding a molecule, such as an agonist
antibody, which mimics the activity of the ligand). ‘The crystal structure
of the complex formed between Apo-2L/TRAIL and DR5 is described in Hymowitz
et al., Molecular Cell, 4:563-571 (1999).

Upon Jligand binding, both DR4 and DRS can trigger apoptosis
independently by recruiting and activating the apoptopis 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.,
Immunity, 12:599-609 (2000); Bodmer et al., Nature Cell Biol., 2:241-243
(2000)].

Apo2L/TRAIL has been reported to also bind those receptors referred
to as DcRl, DcR2 and OPG, which believed to function as inhibitors, rather
than transducers of signaling (see., e.g., DCR1 {also referred to as TRID,
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); Schneilder etlai., FEBS Letters, 416:329-334 (1997); Degli-
Esposti et al., J. Exp. Med., 186:1165-1170 (1997); and Mongkolsapaya et
al., J. Tmmunol., 160:3-8 (1998); DCR2 {(also called TRUNDD or TRAIL-R4)

{fMarsters et al., Curr. Biol., 7:1003-1006 (1997); Pan et al., FEBS
4
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Letters, 424:41-45 (1998); Degli-Esposti et al., _gin_ux 7:813-820
(1997)], and OPG [Simonet et al., supral. In contrast to DR4 and DR5, the
DcRl and DcR2 receptors do not signal apoptosis.

Certain antibodies which bind to the DR4 and/or DRS receptors have
been reported in the literature. For example, anti-DR4 antibodies directed
to the DR4 receptor and having agonistic or apoptotic activity in certain
mammalian cells are described in, e.g., WO 99/37684 published July 29,
1999; WO 00/73349 published July 12, 2000; WO 03/066661 published August
la, 2003. See, also, e.g., GOriffith et al., J. Immunol., 162:2597-2605
(1999); Chuntharapai et, al., J. Immunol., 166:4891-4858 (2001); WO
02/097033 published December 2, 2002; WO 03/042367 published May 22, 2003;
WO 03/038043 published May 8, 2003; W0 03/037913 published May 8, 2003.
Certain antl-DR5 antibodies have likewise been described, see, e.g., WO
98/51793 published November B8, 1998; Griffith et -al., J. Immunol.,
162:2597-2605 (1999); Ichikawa et al., Nature Med., 7:954-960 {2001);
Hylander et al., "“An Antibody to DR5 (TRAIL-Receptor 2) Suppresses the
Growth of Patient Derived Gastrointestinal Tumors Grown in BCID mice”,
Abstract, 2d Internationdl Congress on Monoclonal Antibodies in Cancers,
Aug. 29-Sept. 1, 2002, Banff, Alberta, Canada; WO 03/038042 published May
8, 2003; WO 03/037913 published May 8, 2003. In addition, certain
antibodies having cross-reactivity to both DR4 and DR5 receptors have been
depcribed (see, e.g., US patent 6,252,050 issued June 25, 2001).

The CD20 antigen (also called human B-lymphocyte-restricted
differentiation antigen, Bp35) 1s a hydrophobic transmembrane protein with
a molecular weight of approximately 35 kD located on pre-B and mature B
lymphocytes (Valentine et al. J. Biol. Chem. 264(19):11282-11287 (1989);
and Einfeld et al. EMBO J.' 7(3):711-717 (1988)). The antigen is aleo
expressed on greater than 90% of B cell non-Hodgkin’s Jlymphomas (NHL)
(Anderson et al. Blood 63(6):1424-1433 (1984)), but is not found on
hematopoietic stem cells, preo-B cella, normal plasma cells or other normal
tisgues (Tedder et al. J. Immumol. 135(2):973-979 (1985)). CD20 regulates
an early satep{(s) in the activation process for cell cycle initiation and
differentiation (Tedder et al., supra) and poseibly functiona as a calcium
ion channel (Tedder et al. J. Cell. Biochem. 14D:195 (1990)). Given the
expression of CP20 in B cell lymphomas, this antigen may serve as a
candidate for “targeting” of such lymphomas.

The rituximab (RITUXAN®) antibody is a genetically engineered
chimeric murine/human monoclonal antibody directed against the CD20
antigen. Rituximab is the antibody called “C2B8" in US Patent Nao. 5,736,137
ipsued April 7, 1999 (Anderson et al.). RITUXAN® ip 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 1ineu- through complement-dependent cytotoxicity (CDC)

—-— = - ===
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(Reff et al. Blood B3(2):435-445 (1994); Cragg and Marlin, Blood, 103:
2738-2743 (2004). Additionally, it has significant activity in assays for
antibody—dependent cell-mediated cytotoxicity (ADCC). More recently,
RITUXAN® has been shown to have anti-proliferative effects in tritiated
thymidine incorporation assays and .to induce apoptosis directly, while
other anti-Cp19 and D20 aritibodies do not (Maloney et al. Blood
88(10):637a (1996)). Synergy between RITUXAN® and certain chemotherapies
and toxins has aleo been observed experimentally. In particular, RITUXAN®
senpitizes drug-resistant human B cell lymphoma cell lines to the cytotoxic
effecte of doxorubicin, CDDP, VP-16, diphtheria toxin and ricin (Demidem et
al. Cancer Chemotherapy & Radiopharmaceuticals 12{3):177-186 (1997}). In
vivo preclinical studies have shown that RITUXAN® depletes B cellas from the
peripheral blood, 1lymph nodes, and bone marrow of cynomolgus monkeys,
presumably through compleme_nl: and cell-mediated processes (Reff et al.
Blood B3(2):435-445 (1994)).

SUMMARY OF THE INVENTION

Methods for using death receptor ligands, such as Apo-2 ligand/TRAIL
polypeptides or death receptor antibodies, and CD20 antibodies are provided
herein, Embodiments of the invention include methods of treating cancer,
comprising exposing cancer cells to'an effective amount of Apo2L/TRAIL and
CD20 antibody. Optionally, I:h'e cancer cells are exposed to an effective
amount of death zeceptor antibody, such as an agonist DR4 antibody or

. agonist DR5 antibody, and CD20 antibody. Optionally, the amount of

Apo2L/TRAIL or death receptor antibody and ¢D20 antibodies employed in the
methods are effective to achieve synerqy therapeutically, e.gqg., their
combined anti-cancer effect is greater than the anti-cancer effect achieved
when the Apo2L/TRAIL or antibodies are employed individually as a single
therapeutic agent. The methods may entall in vitro use or in vivo use
wherein the ApolL/TRAIL or .death receptor antibody and CD20 antibody are
administered to a mammal (patient). Optionally, in the methods, the cancer
cells treated with Apo2L/TRAIL or death receptor antibody and CD20 antibody
are lymphoma cells.

Further embodiments of the invention include methods of treating an
immune-related dipease, comprising administering to a mammal an effective
amount of Apo2L/TRAIL and CD20 antibody. Optionally, an effective amount
of death receptor antibody, such ap an agonist DR4 antibody or agonist DR5
antibody, and CD20 antibody-is administered to the mammal. Optionally, the
amount of Apo2L/TRAIL or death receptor antibody and CD20 antibodies
employed in the methods are effective to achieve synergy therapeutically,

e.9., thelr 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

- - . e e - -
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methods, the immune-related dipease 18 rheumatoid arthritis or multiple
sclerosis. .

Methods of the invention include methods of treating a disorder in a
mammal, such as an immune-related disease or cancer, comprising steps of
obtaining tissue or a cell sample from the mammal, examining the tissue or
cells for expression of (D20, DR4, and/or DRS, and upon determining said
tissue or cell sample expresses sald one or more receptors, administering
an effective amount of Apo2L/TRAIL or death receptor antibody and CD20
antibody to said mammal. The steps in the methods for examining expression
of one or more of such receptors may be conducted in a variety of assay
formats, including aggays detecting mRNA expression and
immunchistochemistry assays.

Optionally, the methods of the invention comprise, in addition to
administering an effective amount of Apo2L/TRAIL and/or death receptor
ancibody and CD20 antibody, administering chemotherapeutic agent(s) or
radiation therapy to said mammal.

More embodiments of the invention are illustrated by way of example
in the following clalma:

1. A method of treating cancer cells, comprising exposing mammalian
cancer cells to a synerglstic effective amount of ApozL/TRAIL
polypeptide and CD20 antibody.

2. The method of claim 1 wherein said Apo2L/TRAIL polypeptide

comprises amine aclids 1-281 of Fig. 1 (SEQ ID NO:1) or a fragment or
variant thereof.

’ . af 'I.
3. The method of claim 1 wherein said Apo2L/TRAIL polypeptide
compriges amino acide 114-281 of Fig. 1 (SEQ ID NO:1).

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

sald synergiatic effective amount of Apo2L/TRAIL polypeptide and CD20
antibody in vivo.

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

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

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

- man rmom =
1
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8. The methed of claim 1 wherein said Apo2L/TRAIL polypeptide is
expressed in a recombinant host cell eelected from the group
consleting of a CHO cell, yeast cell and E. coli.

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

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

11. The method of claim 10 wherein maid D20 antibody 1s the antibody
Rituximab.

12. A method of treating an immune related disease, comprieing
administering to a mammal & synergistic effective amount of
Apo2L/TRAIL polypeptide and D20 antibody.

13. The method of claim 12 wherein said Apo2L/TRAIL polypeptide
comprises aminc acide 1-281 of Fig. 1 (SEQ ID NO:1) or a fragment or
variant thereof.

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

15. The method of claim 12 wherein said Apo2L/TRAIL polypeptide is
expreegsed in a recombinant host cell selected from the group
consistilng of a CHO cell, yesast cell and E. coli.

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

17. The method of cléim 12 wherein said immune related disease is
rheumateid arthritis or multiple eclerosis.

1. The wmethod of claim 12 wherein saild CD2¢ antibody is a meonoclonal
antibody.

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

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

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

2\Y
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and (D20 antibody are administered concurrently.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1A shows the nucleotide sequence of human Apo-2 ligand c<DNA
(SEQ ID NO:2) and its derived amino acid sequence (SEQ ID NO:1). The *N*
at nucleotide position 447 is used to indicate the nucleotide base may be a
*T" or “G".

Figures 2A and 2B show the nucleotide sequence of a cDNA (SEQ ID NO:4)
for full length human DR4 and its derived amino acid eequence (SEQ ID NO:3).
The respective nucleotide and amino acid sequencea for human DR4 are also
reported in Pan et al,, Science, 276:111 (1997).

Figure 3a shows the 411 amino acid sequence of human DR5 (SEQ ID NO:5)
as published in WO 98/51793 on November 19, 1998. A transcriptional splice
variant of human DRS is known in the art. This DRS spiice variant encodes
the 440 amino acid sequence of human DR5 (SEQ ID NO:6) shown in Figures 3B
and 3C as published in WO 98/35986 on August 20, 1998.

Figure 4 illustrates the expression of Apo2L/TRAIL receptors in B
lymphcma cell lines,

Figure 5 illustrates expression of CD20 in B lymphoma cell lines.

Figure 6 shows the effectn of Apo2L/TRAIL, RITUXAN®, or combination
treatment on the growth of pre-established subcutaneous BJAB lymphoma tumor
xenografts in SCID mice,

Figure 7 shows further regults on the effects of ApolL/TRAIL,
RITUXAN®, or combination treatment of Apo2L/TRAIL and RITUXAN® on the
growth of pre-established subcutaneous BJAB lymphoma tumor xenografts in
SCID mice.

Figure 8 shows the effects of Apol2L/TRAIL, RITUXAN®, or combination
treatment of Apo2L/TRAIL .and RITUXAN® on caspase processing in pre-
eatablished subcutanecus BJAB lymphoma tumor xenografts grown in SCID mice.

Figure 9 shows the effects of DRS agonistic antibody, RITUXAN®, or
combination treatment on the growth of pre-establiahed subcutanecus BJAB
lymphoma tumor xenografts in SCID mice.

Figure 10 shows the effects of DRS agonistic antibody, RITUXAN®, or
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
treatment on the growth of pre-eatablished subcutaneous Ramos RAl tumor
xenografts in §CID 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.
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Figure 14 illustrates the effects and mechanisms of Jeell killing by
Apo2L/TRAIL and Rituximab or combination treatments on BJAB cells,

Figure 15 shows the effects of Apo2L/TRAIL, Rituximab, or combination
treatment on the growth of Ramos Tl tumor xenografts in SCID mice.

Figure 16 shows the effects of Apoc2L/TRAIL, Rituxigab, or combination
treatment on the BJAB-Luc tumor xenografts in SCID mice.

DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Unless otherwlse defined, all terms of art, notations and other
sclentific terminology used herein are intended to have the meanings
commonly understood by these of skill in the art to which this invention
pertains. In some cases, terms with commonly understood meanings are
defined herein for clarity and/or for ready refarence, and the inclusion of
such definitions herein should not necessarily be construed to represent a
substantial difference over‘what is generally understood in the art. The
techniques and procedures deacribed or referenced herein are generally well
underatood and commonly employed using conventional wethodaology by those
skilled in the art, such as, for example, the widely utilized molecular
¢loning methodclogies described in Sambrook et al., Molecular Cloning: A
Laboratory Manual 2nd. edition (1989) Cold Spring Harbor Laboratory Prees,
Cold Spring Harbor, N.¥Y. As appropriate, procedures involving the use of
commercially avallable kits and reagents are generally carried out in

accordance with manufacturer defined protocols and/or parameters unless
otherwise noted.

Before the present methods, kits and uses therefor are described, it
is to be understood that this invention is not limited to the particularx
methodology, protocols, cell lines, aniwal speclies or genera, constructs,
and reagents described as such may, of course, vary. It is also to be
undergtood 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
claimse. My

It must be noted that as used herein and in the appended claimse, the
singular forme "a®, "and", and "the" include plural referents unless the
context clearly dictates otherwise.

All publicationa mentioned herein are incorporated herein by
reference to disclose and describe the methods and/or materials in
connection with which the publications are cited. Publigations cited
herein are cited for their disclosure prior to the filing date of the
present application. Nothing here is to be construed as an admiesion 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
verlfication.
10
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Dafinitionas

The terms "Apo-2 ligand", "Apo-2L", “Apo2L”, "Apo2L/TRAIL”, “Apo-2
ligand/TRAIL” and “TRAIL" are used herein interchangeably to refer to a
polypeptide sequence which includes amino acid residues 114-281, inclusive,
95-281, inclusive, residues 92-281, inclusive, residues 91-281, incluseive,
residues 41-281, inclusive, residues 39-281, inclusive, resgidues 15-281,
inclusive, or residues 1-2B1, inclusive, of the amino acid sequence shown
in Figure 1, as well as biologically active fragments, deletional,
insertional, or substitutional variants of the above sequences. In one
embodiment, the polypeptide sequence comprises residues 114-281 of Figure
1. Optionally, the polypeptide sequence comprises residues 92-281 or
residues 91-281 of Figure 1. The Apo-2L polypeptides may be encoded by the
native nucleotide sequence shown in Figure 1. Optionally, the cocdon which
encodes residue Proll9 (Fiqure 1) may be “CCT* or *“CCG". Optionally, the
fragments or variants are biolegically active and have at least about 80%
amino acid sequence identity, more preferably at least about 50% seguence
identity, and even more preferably, at least 95%, 96%, 97%, 98%, or 95%
sequence identity with any one of the above sequences. The definition
encompasses substitutional vwariants of Apo-2 ligand in which at least one
of its native amino acids are substituted by another amino acid such as an
alanine residue. Optional substitutional variants include one or more of
the residue substitutions. Optional variants may comprise an amino acid
sequence which differs from the native sequence Apo-2 ligand polypeptide
sequence of Figure 1 and has one or more of the following amino acid
substitutions at the residue position(s) in Figure 1: S96C; 5101C; 5111C;

R170C; Kl17scC,. The definition also encompasses & native sequence Apo-2
ligand isolated from an Apo-2 ligand source or prepared by recombinant or
synthetic methods. The Apo-2 1ligand of the invention includes the

polypeptides referred to as Apo-2 ligand or TRAIL disclosed in WO97/01633
published January 16, 1997, W097/25428 published July i;, 1997, W099/36535
published July 22, 1999, WO 01/00832 published January 4, 2001, WO02/09755
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
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* rxefers to the aspartic
acid residue at position 203 in the sequence provided in Figure 1.

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 pelective 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

g
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includes one or more amino acid substitutions in any o;g' positions 189,
191, 193, 199, 201 or 205 of a native Apo-2 ligand seguerce. 1In another
embodiment, the Apo-2 ligand variant has a selective binding affinity for
the DR5 receptor and includes one or more amino acid substitutions in any
one of positiona 18%, 191, 193, 264, 266, 267 or 269 of a mnative Apo-2
ligand sequence. Preferred Apo-2 ligand selective variants include one or
more amino acld mutations and exhibit binding affinity to the DR4 receptor
which is equal to or ggeéﬁét {} than the binding affinity of native
sequence Apo-2 ligand to the DR4 receptozr, and even more preferably, the
Apo-2 ligand variante exhibit less binding affinity (<) to the DRS receptor
than the binding affinity exhibited by native sequence Apo-2 ligand to DRS5.
When binding affinity of such Apo-2 ligand variant to the DR4 receptor is
approximately equal ({(unchanged) or greater than (increased) as compared to
native seguence Apo-2 ligand, and the binding affinity of the Apo-2 ligand
variant to the DRS receptor ip less than or nearly eliminated as compared
to native sBequence Apo-2 ligand, the binding affinity of the Apo-2 ligand
variant, for purposes herein, i1s coneidered *“selective” for the DR4
receptor. Preferred DR4-se1ective Apo-2 ligand variants of the invention
will have at least 10-fold less binding affinity to DR5 receptor (aa
compared to native sequence Apo-2 ligand), and even more preferably, will
have at least 100-fold less binding affinity to DR5 receptor (as compared
to native sequence Apo-2 ligand). The respective binding affinity of the
Apo-2 ligand variant may be determined and compared to the binding
properties of native Apo-2L (such as the 114-281 form) by ELISA, RIA,
and/or BIAcore assays, knpﬁh'in the art. Preferred DR4 selective Apo-2
ligand variants of the invention will induce apoptosis in at least one type
of mammalian cell (preferably a cancer cell), and such apoptotic actilvity
can be determined by known art methods such as the alamar blue or crystal
violet assay. The DRt selective Apo-2 ligand variants may or may not have
altered binding affinities to any of the decoy receptors for Apo-2L, those
decoy receptors being referred to in the art as DcR1l, DcR2 and OFG.

Further preferred Apo-2 ligand selective variants include one or more
amino acid mutationa and ekhibit binding affinity to the DR5 receptor which
is equal to or greater (») than the binding affinity of native sequence
Apo-2 ligand to the DR5 receptor, and even more preferably, puch 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 DRS receptor is
approximately equal (unchanged) or greater than (increased) as compared to
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-z'liéand, the binding affinity of the Apo-2 ligand
variant, for purposes herein, is considered "selective” for the DRS
receptor. Preferred DR5 selective Apo-2 ligand variants of the invention

will have at least 10-fold 1less binding affinity to DR4 receptor (as
12
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compared to native sequence Apo-2 ligand), and even ;;;éb referably, will
have at least 100-fold less binding affinity to DR4 receptor (as compared
to native sequence Apo-2 ligand). The respective binding affinity of the
Apo-2 1ligand variant may be determined and compared to the binding
properties of native Apo2lL (such as the 114-281 form) by ELISA, RIA, and/or
BIAcore assays, known in the art. Preferred DR5 selective Apo-2 ligand
variants of the invention will induce apoptosis in at least one type of
mammalian cell {(preferably a cancer cell), and such apoptotic activity can
be determined by known art wmethods such as the alamar blue or crystal
violet assay. The DR5 selective Apo-2 ligand variants may or may not have
altered binding affinities to any of the decoy receptors for Apo-2L, those
decoy receptors being referred to in the art as DcRl, DcR2 and OPG.

Amino acid identification may use the pingle-}etter alphabet or
three-letter alphabet of amiho acids, i.e.,

Asp D Aspartic acid Ile I Isoleucine
Thr T Threonine Leu L Leucine

Ser 5 Serine Tyr ¥ Tyrosine

Glu E Glutamic acid Phe F Phenylalanine
Pro P Proline His H Histidine
Gly G Glycine Lys K Lysine

Ala A Alanine . Arg R Arginine

Cys C Cysteine ) TIp W Tryptophan
val V' Valine Gln Q Glutamine

Met M Methionine Aan N Asparagine

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 leas than 1% of
such tranamembrane and cytoplasmic domains, and preferably, will have less
than 0.5% of puch domaing.:;:t 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
acids at either end of the domain as initially identified. In preferred
embodiments, the ECD will coneist of a soluble, extracellular domain
sequence of the polypeptide which is free of the transmembrane and
cytoplasmic or intracellular domaine (and is not membrane bound).
Particular extracellular domain sequences of Apo-2L/TRAIL are described in
PCT Publication Nos. W097/01633 and W097/25428.

The term “Apo2L/TRAIL monomer” or “Apo2lL 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
menomers joined in a covalent linkage via a dipulfide bond. The term as

used herein includes free standing Apo2L dimers and Apo2L dimers that are
13
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within trimeric forms of Apc2L (i.e., associated with apether, third Apo2L
monomer) .

The term “Apo2L/TRAIL trimer” or “Apo2L trimer® refers to three Apo2L
monomers that are non-covalently associated.

The term “Apo2L/TRAIL aggregate” is used to refer to self-assoclated
higher oligomeric forms of Apo2L/TRAIL, such as Apo2L/TRAIL trimers, which
form, for instance, hexameric and nanomeric forms of Apo2L/TRAIL.
Determination of the presence and quantity of Apo2L/TRAIL monomer, dimer,
or trimer {(or other aggregatea) may be made using methods and assays known
in the art (and using commerclally available materials), such ae natilve
size exclusion HPLC ("SEC”), denaturing Bize exclusion using sodium dodecyl
sulphate ("SDS-SEC"), reverse phase HPLC and capillary electrophoresis.

“Apo-2 ligand receptor* includes the receptora referred to in the art
as "DR4" and "“DR5" whoge polynucleotide and polypeptide sequences are shown
in Figqures 2 and 3 respectively. Pan et al. have described the TNF
receptor family member referred to as "DR4" (Pan et al., Science, 276:111-
113 (1997); pee aleso WO98/32856 published July 30, 1998; WO 939/37684
published July 29, 1955%9; WO 00/73349 published December 7, 2000; US
6,433,147 issued August 13, 2002; U8 6,461,823 imsued October 8, 2002, and
US 6,342,383 ipsued January 29, 2002). Sheridan et al., Science, 277:818-
821 (1997) and Pan et al., Science, 277:815-818 (1997) described another
receptor for Apo2L/TRAIL (see aleo, WO098/51793 published KNovember 19,
1998; W098/41629 published September 24, 1998). This receptor is referred
to as DRS (the receptor has alsc been alternatively referred to as Apo-2;
TRAIL-R, TR6, Tango-63, haProd8, .TRICK2 or KILLER; Screaton et al., Curr.
Biol., 7:693-696 (1997); Walczak et al., EMBO J., 16:5386-5387 (1997); Wu
et al., Nature Genetics, 17:141-143 (1997); WO98/35986 publiphed August 20,
1998; EP870,827 published October 14, 1998; WO9B/46643 published October
22, 1998; WO099/02653 published  January 21, 1999; WO099/09165 published
February 25, 1999; W099/11791 published March 11, 1999; US 2002/0072091
published August 13, 2002; US 2002/0098550 published December 7, 2001; US
6,313,269 issued December 6, 2001; US 2001/0010924 published Auquat 2,
2001; US 2003/01255540 published July é, 2003; US 2002/0160446 published
Octcber 31, 2002, US 2002/0048785 published April 25, 2002; US 6,569,642
issued May 27, 2003, US 6,072,047 issued June 6, 2000, US 6,642,358 issued
November 4, 2003). As described above, other receptors for Apo-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
encompass Apo-2L receptor expressed in a variety of wmammals, including
humans. Apo-2L receptor may be endogenocusly expressed as occurs naturally in
a variety of human tissue. lineages,-"or may be expressed by recombinant or
synthetic methods. A '"native wsequence Apo-2L receptor" comprises a
polypeptide having the same amino acid sequence as an Apo-2L receptor derived

from nature. Thus, a native sequence Apo-2L receptor can have the amino acid
14
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sequence of naturally-occurring Apo-2ZL receptor from any mamgal. Such natilve
sequence Apo-2L receptor can be isclated from nature or can be produced by
recombinant or synthetic means. The term "native sequence Apo-2L receptor”
specifically encompasses natﬂgg}ly-occurring truncated or secreted formes of
the receptor (e.g., a scluble form containing, for instance, an extracellular
domain sequence), naturally-occurring variant forms (e.g., alternatively
spliced forms) and naturally-occurring allelic variants. Receptor variants
may include fragments or deletion mutants of the native seguence Apo-2L
receptor. Figure 3A phows the 411 amino acid sequence of human DR5 as
published in WO 98/51793 on November 19, 1998. A transcriptional saplice
variant of human DR5 is known in the art. This DRS splice variant encodes
the 440 amino acid segquence of human DRS shown in Figures 3B and 3C as
published in WO 98/35986 on August 20, 1998.

*Death receptor antibody” is used herein to refer generally to
antibody or antibcdies directed to a receptor in the tumor necrosis factor
receptor superfamily and containing a death domain capable of signalling
apoptosis, and such antibodies include DR5 antibody and DR4 antibody.

"DRS receptor antibody”, "DRS5 antibody”, or ™anti-DR5 antibody” is
used in a broad sense to refer to antibodies that bind to at least one form
of a DR5 receptor or extracellular domain thereof. Optionally the DR5
antibody is fused or linkgq to a heterologous sequence or molecule.
Preferably the heterologous sequence allows or assists the antibody to form
higher order or oligomeric complexes. Optionally, the DR5 antibody binds
to DRS receptor but does not bind or cross-react with any additional Apo-2L
receptor (e.g. DR4, DcRl, or DcR2). Optionally the antibody is an agonist
of DR5 esignalling activity.

Opticnally, the DR5 antibedy of the invention binds to a DRS receptor
at a concentration range of about 0.1 nM to about 20 mwM as weasured in a
BIAcore binding assay. Optionally, " the DR5 antibodies of the invention
exhibit an Ic 50 value of about 0.6 nM to about 18 mM as measured in a
BIAcore binding assay.

"DR4 -receptor antibody”, "DR4 antibody”, or ™anti-DR4 antibody” is
used in a broad sense to refer to antibodies that bind to at least one form
of a DR4 receptor or extracellular domain therof. Optionally the DR4
antibody is fused or linked to a heterologous sequence or molecule.
Preferably the heterologous sequence allows or assists the antibody to form
higher order or oligomeric complexes. Optionally, the DR4 antibody binda
to DR4 receptor but does not.bind or cross-react with any additional Apo-2L
receptor (e.g. DRS, DcRl,'or DcR2). Optionally the antibody is an agonist
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 meapured in a
BIAcore binding assay. Optionally, the DR5 antibodies of the invention
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exhibit an Ic 50 value of about 0.6 nM to about 18 mM measured in a
BIAcore binding assay.

The term "agonist” 1s used in the broadest sense, and includes any
molecule that partially or fully enhances, stimulates or activates one or
more blologlcal activities of Apo2L/TRAIL, DR4 or DRS, in vitro, in situ,
or in vivo. Examples of such biological activities binding of Apo2L/TRAIL
to DR4 or DR5, include apoptosis as well as those further reported in the
literature. An agonist may function in a direct or indirect manner. For
instance, the agenist may function to partially or fully enhance, stimulate
or activate one or more bicloglcal activities of DR4 or DRS, in vitro, in
gitu, or in vivo as a result of its direct binding to DR4 or DR5, which
causes receptor activatien or pignal transduction. The agonist may also
function indirectly to partially or fully enhance, stimulate or activate
one or more biological activities of DR4 or DRS, in vitro, iIn situ, or in
vivo as a result of, e.g., stimulating another effector molecules which then
causes DR4 or DR5 activation or pignal traneduction. It is contemplated
that an agonispt may act as an enhancer molecule which functions indirectly
te enhance or increase DR4 or DRS activation or activity. For instance,
the agonist may enhance activity of endogenous Apo-2L in a mammal. This
could be accomplished, for example, by pre-complexing DR4 or DR5 or by
stabilizing complexes of the respective ligand with the DR4 or DRS receptor
{such as stabilizing native complex formed between Apo-2i, and DR4 or DRS).

The -term “DR4" and “DR4 receptor” as used herein refers to full
length and soluble, extracellular domain forms of the receptor described in
Pan et al., Science, 276:111-113 {(1997); WO098/32856 published July 30,
1998; US Patent 6,342,363 iggued January 29, 2002; and W099/376B4 published

July 29, 1999, The full length amino acid sequence of DR4 receptor is
provided herein in Fig. 2.

The term *DR5* and “DR5 receptor” as used herein refers to the full
length and soluble, extracellular domain forms of the receptor described in
Sheridan et al., Science, 277:818-821 (1997); Pan et al,, Science, 277:815-
818 (1997}, US Patent 6,072,047 issued June 6, 2000; US Patent 6,342,369,
W098/51793 published November 19, 1998; WO9B/41629 published September 24,
1998; Screaton et al., Curr. Biogl.,:7:693-696 (1997); Walczak et al., EMBO
J., 16:5386-5387 (1997); Wu et al., Nature Genetica, 17:141-143 (1997);
W0%8/35986 published August 20, 1598; EP870,827 published October 14, 199B;
WO98/46643 published October 22, 1998; W099/02653 published January 321,
1599; W099/09165 published February 25, 1999; WO099/11791 published March
11, 1999. The DR5 receptor has also been referred to in the art as Apo-2;
TRAIL-R, TR6, Tango-63, hAPOB, TRICK2 or KILLER. The term DRS 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, i e
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The term "polyol” when used herein refers broadly to polyhydric
alcohol compounds. Polyols can be any water-soluble poly(alkylene oxide)
polymer for example, and can have a linear or branched chain. Preferred
polyols include those substituted at one or more hydroxyl positione with a
chemical group, such as an alkyl group having between one and four carbons.
Typlcally, the polyol ia a polyl(alkylene glyccl), preferably poly{ethylene
glycol) (PEG). However, those skilled in the art recognize that other
polyols, such as, for example, poly(propylene glycol) and polyethylene-
polypropylene glycol copolymers, can be employed using the techniques for
conjugation described herein for PEG. The polyols of the invention include
those well known in the art and those publicly available, such as from
commercially available sources. .

The term “conjugate” is used herein according to its broadest
definitionnto mean joined or linked together. Mcolecules are “conjugated”
when they act or operate 'as if -joined.

The term “extracellular domain® or “ECD* refers to a form of ligand
or receptor which is essentially free of transmembrane and cytoplasmic
domains. Ordinarily, the sgsoluble ECD will have less than 1% of such
transmembrane and cytoplasmic domains, and preferably, will have less than
0.5% of such domains.

The term “divalent metal ion" refers to a metal ion having two

positive chargea. Examples of divalent metal ione for use in the present
invention ineclude but are not, limited to zine, cobalt, nickel, cadmium,
magnesium, and manganese. Particular forme of such metals that may be

employed include salt forms (e.g., pharmaceutically acceptable salt forma),
such as chloride, acetate, carbonate, ciltrate and sulfate forms of the
above mentioned divalent metal ions. Divalent metal ions, ams described
herein, are preferably employed in concentrations or amounts {e.g.,
effective amounts) which are Bsufficient to, for example, (1) enhance
storage stability of Apo-2L trimers over a deglired 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
herein, means protein that has been identified and separated and/or
recovered from & component of its natural environment. Contaminant
componente 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
solutes. In preferred embodiments,’:the protein will be purified (1) to a
degree sufficient to obtain at least 15 residues of N-terminal or internal
amino acid sequence by use of a spinning cup Bsequenator, or ({2) to
homogeneity by SDS-PAGE under non-reducing or reducing conditions using

Coomassie blue or, preferably, silver sgtain. Isolated protein includes
protein in situ within recombinant cells, since at least one component of
17
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the protein‘s natural enviromment will not be present. Ordinarily,
however, isoclated protein will be prepared by at least one purification
step. . .

An "isolated" nucleic acid molecule is a nucleic acid melecule that
is identified and separated from at least one contaminant nucleic acid
molecule wIth which it is ordinarily associated in the naturxal source of
the nucleic acid. An isolated Apo-2 ligand nucleic acid molecule is other
than in the form or setting in which it is found in nature. 1Isolated Apo-2
ligand nucleic acid molecules therefore are distinguished from the Apo-2
ligand nucleic acid molecule as’'it-” exists in natural cells. However, an
isolated Apo-2 ligand nucleic acid molecule includes Apo-2 ligand nucleic
acid molecules contained in cells that ordinarily express Apo-2 ligand
where, for example, the nucleic acid melecule is in a chromosomal location
different from that of natural cells.

"percent (%) amino acid sequence identity" with respect to the
sequences identified herein is defined as the percentage of amino acid
residues in a candidate sequence that are identical with the amino acid
residues in the Apo-2 ligand sequence, after aligning the sequences and
introducing gaps, if necea's'ary, to achieve the maximum percent sequence
identity, and not considering any conservative substitutionse as part of the
sequence identity. Aligmment for purposes of determining percent amineo
acid sequence identity can be achieved in various ways that are within the
8kill in the art can determine appropriate parameters for measuring
alignment, including assigning algorithms needed to achieve maximal
alignment over the full-length sequences being compared. For purposes
herein, percent amino acid identity values can be obtained using the
sequence comparison computer .program, ALIGN-2, which was authored by
Genentech, Inc. and the socurce code of which has been filed with user
documentation in the US Copyright Office, Washington, DC, 20559, registered
under the US Copyright Registration No. TXUS516087. The ALIGN-2 program is
publicly available through Genentech, Inc., South San Prancisco, CA. All
sequence comparison parameters are set by the ALIGN-2 program and do not
vary.

The term "control sequences" refers to DNA sequences necegsary for
the expression of an operably linked coding segquence 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 aite. Eukaryotic cells are known to “utilize promoters,
polyadenylation signals, and enhancers.

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 aB a preprotein.that participates in the secretion of
the polypeptide; a promoter or” enhancer is operably linked to a coding

sequence if it affects the transcription of the Bsequence; or a ribosome
18
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binding site is operably linked to a coding sequence if it #s pbsitioned so
ap to facilitate translation, Generally, "operably linked®™ means that the
DNA sequences being linked are contiguous, and, in the case of a secretory
leader, contiguous and in reading phase. However, enhancers do not have to
be contiguous, Linking 1is accomplished by ligation at convenient
restriction wsites. If such eites do not exist, the synthetic
oligonucleotide adaptors or linkers are used in accordance with
conventional practice.

A *B cell” is a lymphocyte that matures within the bone marrow, and
includes a naive B cell, memory B cell, or effector B cells (plasma cells).
The B cell herein may be a normal or non-malignant B cell.

The "CD20" antigen is a ~35 kDa, non-glycosylated phosphoprotein
found on the surface of greater than 90% of B cells from peripheral blood
or lymphoid organs. CD20 . is present on both normal B cells as well as
malignant B cells, but is not exprepsed on stem cells. Other names for
CD20 in the literature include "B-lymphocyte-restricted antigen” and
"Bpi5". The CD20 antigen is described in Clark et al. PNAS (USA) 82:1766
{1985), for example.

Examples of antibodies which bind the CD20 antigen include: “C2B8"
which is now called “Rituximab” (“"RITUXAN®") (US Patent No. 5,736,137); the
yttrium- (90] ~labeled 2B8 murine antibody designated *Y2B8" or "“Ibritumomab
Tiuxetan* ZEVALIN® commercially available from Idec Pharmaceuticals, Inc.
{(US Patent No. 5,736,137; 2B8 deposited with ATCC under accession no.
HB11388 on June 22, 1993); murine IgG2s "Bl," also called “Tositumomab,”
optionally labeled with '*!I to generate the *'I-B1" antibody {(iodine I131
tositumomab, BEXXAR™) commercially available from Corixa (see, also, US
Patent No. 5,595,721); wurlne moncclonal antibody “1F5" (Press et al. Blood
69(2}):584-591 (1927)) and variants thereof including “framework patched” or
humanized 1F5 (WO 2003/002607, Leung, ATCC Deposit HB-96450); murine 2H7
and chimeric 2H7 antibody (US Patent No. 5,677,180); humanized 2H7; HUMAX-
€D20™ 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
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 Internaticnal Leukocyte Typing Workshop (Valentine et al., In:
Leukocyte Typing III (MéMichael, Ed., P. 440, Oxford University ~Press
{1387)). 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 ©D20
antibody (Genmab) .
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The terms “rituximab” or "RITUXAN®" herein refer to t22 genetically
engineered chimeric murine?human'moﬂbclonal antibody directed against the
CD20 antilgen and designated *“C2BB" in US Patent No. 5,736,137, including
fragmente thereof which retain the ability to bind CD20.

Puraely for the purposees herein and unless indicated aotherwise,
*humanized 2H7" refers to a humanized CD20 antibody, or an antigen-binding
fragment thereof, wherein the antibody is effective to deplete primate B
cells in vivo, the antibody comprising in the H chain variable region (Vy)
thereof at least a CDR H3 sequence from an anti-human CD20 antibody and
substantially the human consenspus framework (FR) residues of the human
heavy- chain subgroup III @ (VIII).

A preferred humanized 2H7 is an intact antibody or antibody fragment
comprising the variable light chain sequence:
DIOMTQSPSSLSASVGDRVTITCRASSSVS YMHWYQQKPGKAPKPLIYAPSNLASGVPSRFSGSGSGTDFTLTIS
SLOPEDFATYYCQOWSPNPPTFGQGTXVEIKR (SEQ ID NO:7);
and the variable heavy chain sequence:
EVQLVE5GGGITVQPGGSLRLSCAASGY‘I'FTSY‘NMHHVRQAPGKGLEWVG}\IYPGNGDTSYNQKFKGRFTISVDKS
KNTLYLOMNSLRAEDTAVYYCARVVYYSNSYWYFDVWGQGTLVTVES (SEQ ID NO:8).

Where the humanized 2H7 anﬁibody ie an intact antibody, preferably it
compriges the light chain amino acid sequence:

DIQMTQSPSSLSASVGDRVT ITCRASSSVSYMHWYOQKPGKAPKPLIYAPSNLASGVPSRFSGSGSATDFTLTIS
SLQPEDFATYYCQOWSFNPPTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFY PREAKVOWKVD
NALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHOGLSSPVTKSFNRGEC (SEQ ID
NO:9);

and the heavy chain amino acid sequence:
EVQLVESGdGLVQPGGSLRLSCAASGYTETSYNMHWV‘RQAPGKGLEWGAIYPGNGDTEYNQKFKGRFTISVDKS
KNTLYLOMNSLRAEDTAVY YCARVVYYSNSYWYFDVHGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCL
VKDYFPRPVIVSWNSGALTSGVHTFPAVLOSSCLYSLISVVTVPSSSLETQTY ICNVNHKPSNTKVDKXVEPKEC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHED PEVKFNWYVDGVEVHNAXTKPREEQ
YNSTYRVVEVLTVLHQDWLNGKEYKCKVINKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTRNQVSLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSPFLYSKLTVDKSRWQQGNVFSCIVMHEALHNHY TOKSLSLSP
GK (SEQ ID NO:10)

or the heavy chain amino acid sequence:
EVQLVESGGGLVQPGGSLRLSCAASGY TFTS YNMHWVROAPGKGLEWVGAIYPGNGD TS YNQKFKGRFTISVDKS
KNTLYLOQMNSLRAEDTAVYYCARVVYYENSYWYFDVNGQGTLVTVSSASTKGPSVFPLAPSSKSTSCGTARLGCL
VKDYFPEFVTVSWNSGALTSGVHTFPAVLQSS&LYSESSVWVPSBSLG'I‘QTYICNVM-IKPSNTKVDKKVEPKSC
DK'I'HTCPPCPAPELi.GGPBVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPE’V‘KFNWYVDGVEV}EW\KTKPREEO
YNATYRVVSVLTVLEQDWLNGKEYXCXVSNKALPAPIAATI SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVK

GFY PSDIAVEWESI;IGQPENNYKTI'PFVLDSDGS FFLYSKLTVDKSRWQQGNVFECSVMHEALHNHYTQKSLSLSP
GK (SEQ ID NO:1ll1).

*Antibody-dependent cell-mediated cytotoxicity” and *“ADCC" refer to a
cell-mediated reaction in which nonapecific cytotoxic cells that express Fc
receptors (FcRe) (e.g. Natural Killer (NX) cells, neutrophils, and
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macrophages) recognize bound antibedy on a target cell and subsequently
cause lysis of the target cell. The primary cells for mediating ADCC, NK .
cells, express FcyRIII only, whereas monocytes express FcyRI, FcyRII and
FcyRIII. FcR expression on hematopoietic cells in summarized is Table 3 on
page 464 of Ravetch and Xinet, Annu. Rev. Immunol 9:457-92 (1991). To
assess ADCC activity of a molecule.-of interest, an in vitro ADCC assay,
such as that described in US Patent No. 5,500,362 or 5,821,337 may be
performed. Useful effector cells for such assays include peripheral blood
mononuclear cells (PBMC) and Natural Killer (NX)}) cells. Alternatively, or
additionally, ADCC activity of the molecule of interest may be asesessed in
vivo, e.g., in a animal model such as that disclosed in Clynee et al. FNAS
(Usa) 95:652-656 {1998).

"Human effector cells” are leukocytes which express one Or more FCRs
and perform effector Ffunctions. Preferably, the cells express at least
FcyRIII and carry out ADCC effector function. Examples of human leukocytes
which mediate ADCC include peripheral blood mononuclear cells {PBMC),
natural killer (NK) cells, monocytes, cytotoxic T cells and neutrophils;
with PBMCs and NK cells being preferred.

The terms "FC receptor" or “FcR* are used to describe a receptor that
binda to the Fc region of an antibody. The preferred FcR is a native
sequence human FcR. Moreover, a preferred FcR is one which binds an IgG
antibody (a gamma receptor)' and includes receptors of the FcyRI, FcyRII,
and Fcy RIII subclasses, ":i.ncIudi:ié; allelic variants and alternatively
spliced forms of these receptors. FcyRII receptors include FcyRIIA (an
"activating receptor”) and FcyRIIB (an "inhibiting receptor"), which have
aimilar amino acid sequences that differ primarily in the cytoplasmic
domains thereof. Activating receptor FcyRIIA contains an immunoreceptor
tyrosine-baped activation motif (ITAM) in its cytoplasmic domain.
Inhibiting receptor FcyRIIB contains an immunoreceptor tyrosine-baged
inhibition motif (ITIM) in its cytoplasmic domain. (Bee Dadron, Annu. Rev.
Immunol. 15:203-234 (1997)). FcRe are reviewed in Ravetch and Kinet, Annu.
Rev. Immunol 9:457-92 (1991); Capel et al., Imnunomethods 4:25-34 (1994);
and de Haas et al., J. Lab. Clin. Med. 126:330-41 (1995). Other FcRa,
including those to be identified in the future, are encompassed by the term
"PcR" herein. The term also includes the neonatal receptor, FcRn, which is
responsible for the transfer of maternal IgGs to the fetus (Guyer et al.,
J. Immunol. 117:587 (1976) and Kim et al., J. Immunol. 24:249 (1994)).
FcRe herein include polymorphisws such as the genetic' dimorphism in the
gene that encodes FcyRIIIa requlting' in either a phenylalanine (F) or a
valine (V), at amino acid poéition 158, located 1in the region of the
receptor that binds to IgGl. The homozygous valine FeyRl1IIa (FcyRIIIa-
158V) ham been shown to have a higher affinity For human IgGl and mediate
increased ADCC in vitro relative to homozygous phenylalanine FcyRIIIa
(FeyRIIIa-158F) or heterczygous (FcyRI1Ia-158F/V) receptors.
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"Complement dependent cytotoxicity® or "CDC*” refer to fhe ability of
a molecule to lyse a target in the presence of complement. The complement
activation pathway is initiated by the binding of the first component of
the complement system (Clg) to a molecule (e.g. an antibody) complexed with
a cognate antigen. To asaess complement activation, a CDC aesay, e.g. as
described in Gazzano-Santoro et al., J. Immunol. Methods 202:163 (1996),
may be performed.

The term "antibody"™ herein is used in the broadest sense and
specifically covers intact monoclonal antibedies, polyclonal antibodies,
multispecific antibodies (e.g. hiupeéific antibodies) formed from at least
two intact antibodies, and antibody fragments so long as they exhibit the
depired blological activity.

"Antibody fragments" comprise a portion of an intact antibody,
preferably comprising the antigen-binding or variable region thereof.
Examples of antibody fragments include Fab, Fab', F(ab'},, and Fv fragments;
diabodies; linear antibodies; single-chain antibody molecules; and
multispecific antibodies formed from antibody fragments.

*Native antibodies” are usually heterotetrameric glycoproteins of
about 150,000 daltons, composed of two identical light (L) chains and twe
identical heavy (H) chaine. Each light chain is linked to a heavy chain by
one covalent disulfide bond, while the number of disulfide linkagea varies
among the heavy chains of different immunoglobulin isotypes. Each heavy
and light chain alsoc has regularly spaced intrachain disulfide bridges.
Each heavy chain has at one end a variable domain (V,) followed by a number
of constant domains. Each light chain has a variable domain at one end (V)
and a Eonatant domain at ite other end; the constant domain of the light
chain is aligned with the first constant domain of the heavy chain, and the
light-chain variable domain is aligned with the variable domain of the
heavy chain. Particular amino acid residues are believed to form an
interface between the light chain and heavy chain variable domains.

The term "variable" refers to the fact that certain portione of the
variable d®mains differ extensively in sequence among antibodies and are
used in the binding and specificity of each particular antibody for its
particular antigen. However, the wvarlability is not evenly distributed
throughout the variable domains of antibodies. It is concentrated in three
segments called hypervariableu;hgions both in the light chain and the heavy
chain variable domains. ' The more highly conserved portions of variable
domaines are called the framework regions (FRs). The variable domains of
native heavy and light chains each comprise four FRs, largely adopting a B-
sheet configuratien, connected by three hypervariable regions, which form
locps connecting, and in smome cases forming part of, the f#-sheet structure.
The hypervariable regions in each chain are held together in clope
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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antibodies (see Kabat et al., Sequences of Proteins/of Immunological
Interegt, 5th Ed. Public Health Service, National Institutes of Health,
Betheada, MD. (1991)). The constant domains are not involved directly in
binding an antibody to an antigen, but exhibit various effector functions,
such as participation of the antibody in antibody-dependent cell-mediated
cytotoxicity (ADCC).

Papain digestion of aiftibodies produces two identical antigen-binding
fragments, called "Fab" fragments, each with a pingle antigen-binding site,
and & residual "Fc" fragment, whose name reflects its ability to
crystallize readily. Pepsin treatment yields an F(ab'); fragment that has
two antigen-binding sites and is etill capable of cross-linking antigen.

"Fy" ia the minimum antibody fragment which containse a complete

antigen-recognition and antigen-binding site. This region consigts of a
dimer of one heavy chain and one light chain variable domain in tight, non-
covalent amsociation. It is in this configuration that the three

hypervariable regions of each variable domain interact to define an
antigen-binding eite on the surface of the V-V, dimer. Collectively, the
six hypervariable zregions confer antigen-binding specificity to the
antibody. However, even a single variable domain (or half of an Fv
comprising only three hypervariable regions specific for an antigen) has
the ability to recegnize and bind antigen, although at a lower affinity
than the entire binding site. )

The Fab fragment also contains the constant domain of the light chain
and the first constant domdin: (CH1} of the heavy chain. Fab’ fragments
differ from Fab fragmente by the addition of a few residues at the carboxy
terminus of the heavy chain CH1 domain including one or more cysteines from
the antibody hinge region, * Fab'-gH is the designation herein for Fab' in
which the cysteine residue(s) of the constant domains bear at least one
free thiol group. F(ab'); antibody fragments originally were produced as
pairs of Fab’' fragments which have hinge cysteines between them. Other
chemical couplings of antibody fragments are also known,

The "light chains" of antibodies (immunoglobulins) from any
vertebrate species can be assigned to one of two clearly distinct types,
called kappa (x) and lambda (A}, based on the aminoc acid sequences of their
constant domaine.

Depending on the amino acid sequence of the constant domain of their
heavy chaina, antibodies can be assigned to different classes. There are
five major clamses of intact antibodies: IgA, IgD, IgE, IgG, and IgM, and
several of these may be further divided into subclasses {isotypes), e.g.,
IgGl, IgG2, IgG3, IgG4, Igh, and Igha. The heavy-chain constant domains
that correspond to the different ¢lasses of antibodies are called a«, 5, ,
Y. and yu, respectively. The subunit structures and three-dimensional
configurations of different clapses of immunoglobulins are well known.
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vgingle-chain Fv® or "spcFv'" antibody fragments comprise the Vy and V,
domains of antibody, wherein these domaine are present in a single
polypeptide chain. Preferably, the Fv polypeptide further comprises a
polypeptide linker between the Vy and V, domainas which enables the scFv to
form the desired structure for antigen binding. For a review of scFv see
Pldckthun in The Pharmacology of Monoclonal Antibodies, vol. 113, Rosenburg
and Moore eds., Springer-Verlag, New York, pp. 269-315 (1554).

The term "diabodles"” refers to small antibody fragmente with two
antigen-binding sites, which Efragments comprise a heavy-chain variable
domain (V,) connected to a light-chain variable domain (V,) in the Bame
polypeptide chain (W, - V,). By using a linker that is too short to allow
pairing between the two domains on the same chain, the"domains are forced
to palr with the complementary domainas of another chaein and create two
antigen-bimding sites. Diabodies are described more fully in, for example,
EP 404,097; WO 93/11161; and Hollinger et al., Proc. Natl. Acad. 8Sci. USA,
90:6444-6448 (1993).

The term "monoclonal antibody”™ as used herein refers to an antibody
obtained from a population of subsetantially homogeneous antibodies, i.e.,
the individual antibodies comprising the' population are identical except
for poesible naturally occdurring mitations that may be present in minor
amounts. Monoclonal antibodies are highly specific, being directed againat
a »pingle antigenic site. Furthermore, in contrast to conventional
(polyclonal} antibody preparations which typically include different
antibodies directed against different determinants {epitopes), each
monoclonal antibody is directed against a sBingle determinant on the
antigen. In addition to their specificity, the monoclonal antibodies are
advantageous in that they are syntheeized by the hybridoma culture,
uncontaminated by other immunaglcbuline. The modifier "monoclonal”
indicates the character- d&f:i'the antibody as being obtained from a
substantially homogeneocus population of antibodies, and id not to be
construed as requiring production of the antibody by any particular method.
For example, the monoclonal antibodies to be used in accordance with the
present invention may be made by the hybridoma method firat described by
Kohler et al., Nature, 256:495 {1975), or may be made by recombinant DNA
methods {see, e.g., U.S5. Patent No. 4,816,567). The "monoclonal
antibodies"” may also be isclated from phage antibody libraries using the
techniques described in Clackaddl et. al., Nature, 352:624-628 (1991) and
Marke et al., J. Mol. Bilol., 222:581-597 (1991), for example.

The monoclonal antibodies herein specifically include ‘Uchimeric®
antibodies (immunoglobulins) in which a portion of the heavy and/or light
chain is identical with or homologous to corresponding sequences in
antibodies derived from a particular species or belonging to a particular
antibody class or subclaas, while the remainder of the chain(s) is
identical with or homologous to corresponding sequences in antibodies
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derived from another species or belonging te another antibody class or
subclass, as well as fragments of such antibodies, so long as they exhibit
the deaired biological activity (U.S. Patent No. 4,816,567; Morrison et
al., Proc. Natl. Acad. Sci. USA, B81l:6851-6855 (1984)). Chimeric antibodies
of interest hersin include “primatized® antibodies comprising variable
domain antigen-binding sequences derived from a non-human primate (e.g. 0ld
World Monkey, such as baboon;’ rhesus or cynomolgus monkey) and human
constant region sequences (US Pat No. 5,693,780).

"Humanized" forma of non-human (e.g., murine) antibodies are chimeric
antibodies that contain minimal saequence derived from non-human
immunoglobulin. For the wost part, humanized antibodies are human
immunoglobulineg (recipient antibedy) in which residuea from a hypervariable
region of the recipient are replaced by residues from a hypervariable
region of a non-human species (donor antibody) such as mouse, rat, rabbit
or nonhuman primate having qhe_desired specificity, affinity, and capacity.
In some instances, framé@ork reglon (FR) residues of the human
immunoglobulin are replaced by corresponding non-human residues.
Purthermore, humanized antibodies may comprise residues that are not found
in the recipient antibody or in the donor antibody. These modifications
are made to further refine antibody performance. In general, the humanized
antibody will comprise substantially all of at least one, and typically
two, variable domains, in which all or substantially all of the
hypervariable loaops correspond to those of a non-human immuncglobulin and
all or substantially all of the' Fiks are those of a human immunoglobulin
sequence. The humanized antibody optionally alsec will comprise at least a
portion of an immunoglobulin constant region (Fg), typically that of a
human immunoglobulin. For further details, s#ee Jones et &l., Nature
321:522-525 (1986); Riechmann et al., Nature 332:323-329 {1988); and
Presta, Curr. Op. Struct. Biol. 2:593-596 {(1992).

The term "“hypervariable reqgion* when used herein refers to the amino
acid residues of an antibody which are responsible for antigen-binding.
The hypervariable regioni“ comprises amino acid residues from a
"complementarity determining region" or “CDR” (e.g. residues 24-34 (L1),
80-56 (L2) and 89-97 (L3) in the light chain variable domain and 31-35
(H1), 50-65 (H2) and 95-102 (H3)} in the heavy chain variable domain; Kabat
et al., Sequences of Proteins of Immunological Interest, 5th Ed. Public
Health Service, National Institutes of Health, Bethesda, MD. (1991)) and/or
those residues from a *hypervariable loop” (e.g. residues 26-32 (Ll1l), 5D-52
(L2) and 91-96 {L3) in the light chain variable domain and 26-32 (H1), 53-
55 (H2) and 96-101 (H3) in the heavy chain variable domain; Chothia and
Lesk J. Mol. Biol. 196:901L917'119§7)). "Framework" or "FR" residues are

those variable domain residues other than the hypervariable region residues
as herein defined.

25




10

15

20

25

30

35

40

P203IRIA j W -

An antibody “which binds* an antigen of interesat, e.g. CD20 or DR4 or
DR5E, is one capable of binding that antigen with sufficient affinity and/or
avidity such that the antibody is useful as a therapeutic agent for
targeting a cell expressing the antigen.

For the purpcses hgrein, *immunotherapy” will refer to a method of
treating a mammal (preferably a human patient) with an antibedy, wherein
the antibody may be an unconjugated or “naked* antibody, or the antibody
may be conjugated or fused with heterologous molecule{s) or agent(s), such
as one or more cytotoxic agent(s), thereby generating an “immunoccnjugate”.

An "isolated” antibody is one which has been identified and separated
and/or recovered from a component of ite natural environment. Contaminant
components of ita natural environment are materials which would interfere
with diagnostic or therapeﬁtic uses Eor the antagonist or antibody, and may
include enzymes, hormones, and other proteinaceous or nonproteinaceous
soluten. In preferred embodiments, the antibody will be purified (1) to
greater than 95% by weight of antibody as determined by the Lowry method,
and most preferably more than 99% by weight, (2) 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 (3) to homogeneity by SDS-PAGE
under reducing or nonreducing conditions wueing Coomassie blue or,
preferably, pilver stain. 1Isclated antibody includes the antibody in situ
within recombinant cellsqnfnce at least one component of the antibody’s
natural environment will not ba present. Ordinarily, however, isolated
antibody will be prepared by at least one purification step.

The expression “effective amount® refers to an amount of the
Apo2L/TRAIL or death receptor antibody and CD20 antibody which is effective
for preventing, ameliorating or treating the disease or condition 1in
question.

The term "immunosuppressive agent" as used herein for adjunct therapy
refers to substances that ;ct to auﬁpresa or mask the immune system of the
mammal beipg treated herein. This would include substances that suppreas
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
which 1s incorporated herein by reference); nonsteroidal antiinflammatory
drugs (NSAIDs); azathioprine; cyclophosphamide; bromocryptine; danazol;
dapeone; 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; cycloaporin A; steroids such as glucocorticosteroids, e.gy.,
prednisone, methylprednisolone, dexamethasone, and hydrocortisone;
methotrexate (oral or subcutanecus); hydroxyclorogquine; sulfasalazine;
leflunomide; cytokine or cytokine receptor antagonists including anti-
intexferon-y, -Bp, or -o antibodies, anti-tumor necroeis factor-a antibodias
(infliximab or adalimumab), anti-TNFx immuncahesin (etanercept), anti-tumor
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necrosis factor-p antibodies, anti-interleukin-2 antibodiés And\ anti-IL-2
receptor antibodies; anti-LFA-1 antlbodies, including anti-CDlla and anti-
CDl18 antibodies; anti-L3T4 antibodies; heterologous anti-lymphocyte
globulin; pan-T antibodies, preferably anti-CD) or anti-cb4/CD4a
antibodies; scluble peptide containing a LFA-3 binding domain (WO 90/08187
published 7/26/90); streptokinase; TGF-p; streptodornase; RNA or DNA From
the host; FK506; RS-61443; deoxyspergualin; rapamycin; T-cell receptor
{Cohen et &l., U.5. Pat. No. 5,114,721); T-cell receptor fragments (Offnex
et al., Sclence, 251: 430-432 (1991); WO 90/11294; Ianeway, Nature, 341:
482 {1989); and WO 91/01133); and T cell receptor antibodies (EP 340,109)
such as T10B9.

The term "cytotoxic agent" as used herein refers to a substance that
inhibits or prevents the function of cella and/ocr causes destruction of
cells. The term is intended to include radioactive isotopes (e.g. At??,
I, I1'*, ¥, Re'™, Re'™, sm'®!, Bi??, P*? and radioactive isotopes of Lu),
chemotherapeutic agents, and toxins such as emall molecule toxins or
enzymatically active toxins of. bacterial, fungal, plant or animal origin,
or fragments thereof.

"Synergistic activity” or “synergy®" or “synergistic effect” or
“synergistic effective amount* for the purposes herein meanse that the
effect obsexrved when employing a combination o©f Apo2L/TRAIL or death
receptor antibedy and CD20 antibody is (1) greater than the effect achieved
when that Rpo2L/TRAIL, death receptor antibody or CD20 antibody is employed
alone (or individually) and (2) greater than the sum added (additive)
effect for that APo2L/TRAIL or death receptor antibody and CD20 antibody.
Such synergy or synergistic ‘effect can be determined by way of a variety of
means known to those in the art. For example, the synergistic effect of
Apo2L/TRAIL or death receptor antibody and CD20 antibody can be observed in
in vitro or in vivo assay formats examining reduction of tumor cell number
or tumor mass.

The terms "apoptosis" and "apoptotic activity" are used in a broad
sense and refer to the orderly or controlled form of cell death in mammals
that is typically accompanied by one or more characteristic cell changes,
including condensation of cytaplasm, l0s8s of plasma membrane microvilldi,
Begmentation of the nucleus, degradation of chromosomal DNA or loss of
mitochondrial function. This activity can be determined and measured using
well known art methods, for instance, by cell viability asseays, FACS
analysis or DNA electrophoresis, binding of annexin V, fragmentation of
DNA, cell shrinkage, dilation of endoplasmic reticulum, cell fragmentation,
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 deacribed 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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Cancer Chemotherapy & Radiopharmaceuticals 12(3):17741ée (1997), for
example.

The terms "cancer", "cancerous", and "malignant" refer to or describe
the physiological condition in mammals that is typically characterized by
unregulated cell growth, 'Bxampies of cancer include but are not limited
to, carcinoma including adenocarcinoma, lymphoma, blastoma, melanoma,
sarcoma, and leukemia. More particular examples of such cancers include
sgquamous cell cancer, small-cell lung cancer, non-small cell lung cancer,
gastrointesatinal cancer, Hodgkin's and non-Hodgkin's lymphoma, pancreatic
cancer, glioblastoma, glioma, cervical cancer, ovarian cancer, liver cancer
such as hepatic carcinoma and hepatoma, bladder cancer, breast cancer,
colon cancer, <olorectal cancer, endometrial carcinomats myeloma (auch as
multiple myeloma), salivary gland carcinoma, kidney cancer such as renal
cell carcinoma and Wilms’’ tumors, basal cell carcinoma, melanoma, prostate
cancer, vulval cancer, thyroid cancer, testicular cancer, esophageal
cancer, and various types of head and neck cancer.

The term "immune related disease™ means a disease in which a
component of the immune system of a mammal causes, mediates or otherwise
contributes to a morbidity in the mammal. Also included are diseases in
which stimulation or intervention of the immune response has an
ameliorative effect on progresasion Gf the disease. Included within this
term are autoimmune diseases, ':I.-mmune-mediated inflammatory diseases, non-
immune-mediated inflammatory diseases, infectious dibeasnes, and
immunodeficiency diseases. Examples of immune-related and inflammatory
diseases, some of which are immune or T cell mediated, which can be treated
according to the invention include systemic lupus erythematosis, rheumatoid
arthritis, Jjuvenile chronic arthritis, spondyloarthropathies, systemic
BcleroBis {(acleroderma), idiopathic inflammatory myopathies
(dermatomyositis, polymyositis), Sjogren's syndrome, systemic vaasculitis,
sarcoldosis, autoimmune hem?lytic anemia (immune pancytopenia, paroxysmal

nocturnal hemoglobinurid), autoimmune thrombocytopenia {(idiopathic
thrombocytopenic purpura, immune-mediated thrombocytopenia)}, thyroiditis
(Grave's disease, Hashimoto's thyroiditis, juvenile lymphocytic
thyroiditis, atrophic thyrciditis), diabetes mellitus, immune-mediated
renal diseape (glomerulonephritis, tubulointerstitial nephritise),

demyelinating diseases of the central and peripheral nervous Bystems such
as multiple aclerosis, idiopathic demyelinating polyneuropathy or Guillain-
Barré gyndrome, and chronic inflammatory demyelinating polyneurcpathy,
hepatcobiliary diseases such as infectious hepatitis (hepatitis A, B, C, D,
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
entercopathy, and Whipple’s disease, autoimmune or immune-mediated skin

diseases including bullous skin diseases, erythema multiforme and contact
28
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dermatitis, psoriasis, allergic digeases such as asthma, alYergic rhinitis,
atopic dermatitis, food Thypersensitivity and urticaria, immunclogic
diseagses of the lung such as eosinophilic pneumonias, idiopathic pulmonary
fibrosis and hyperpenaitivity pneumonitis, transplantation associated
diseasen including graft reiection and graft-versus-host-disease.
Infectious “diseases include AIDS (HIV infection), hepatitis A, B, C, D, and
B, bacterial infections, fungal infections, protozoal infectlions and
parasitic infections. .

A "B cell malignancy” is a walignancy invelving B cells. Examples
include Hodgkin’s dipease, including Ilymphocyte predominant Hodgkin‘’s
disease (LPHD); non-Hodgkin‘s lymphoma (NHL); follicular center cell (FCC)
lymphoma; acute lymphocytic leukemia (ALL); chronic lymphocytic leukemia
(CLL}); hairy cell leukemia; plasmacytoid lymphocytic lymphoma; mantle cell
lymphoma; AIDS or HIV-related lymphoma; multiple myeloma; central nervous
pystem (CNS) lymphoma; post-transplant lymphoproliferative disorder (PTLD);
Waldenstrom's macroglobulinemia (lymphoplasmacytic lymphoma); mucosa-
associated ,lymphoid tissue (MALT) lymphoma ; and marginal zone
lymphoma/leukemia. :

Non-Hodgkin’s lymphoma (NHL) includes, but is not limited to, low
grade/follicular NHL, relapsed or refractory NHL, front line low grade NHL,
Stage III/IV NHL, chemotherapy resistant NHL, small lymphocytic (8L) NHL,
intermediate grade/follicular NHL, intermediate grade diffuse NHL, diffuse
large cell lymphoma, aggressive NHL (including aggressive front-line NHL
and aggreseive relapsed NHL), NHL relapsing after or refractory to
autologous stem cell transplantation, high grade immunoblastic NHL, high
grade lymphoblastic NHL, high grade small non-cleaved cell NHL, bulky
disease NHL, etc.

An *autoimmune disease” herein is a disease or digorder arising from
and directed against an individual’‘'s own tissues or a co-segregate or
manifestation thereof or resulting condition therefrom. Examples of
autoimmune diseases or disorders include, but are not limited to arthritis
(rheumatcid arthritis, Juvenile rheumatoid arthritis, ostecarthritis,
psoriatic arthritis, and ankylosing spondylitis), psoriasia, dermatitis
including atopic dermatitils; chronic idiopathic wurticaria, including
chronic autoimmune urticarié, polymycsitis/dermatomyositie, toxic epidermal
necrolyeis, systemic scleroderma and sclerosis, responses associated with
inflammatory bowel disease (IBD) (Crohn's disease, ulcerative colitis), and
IBD with co-segregate of pyoderma gangrenosum, arythema nodosum, primary
sclerosing cholangitis, and/or epipcleritis), resplratory distress
eyndrome, Including adult respiratory distress syndrome (ARDS), meningitis,
IgE-mediated diseases such as anaphylaxis and allergic rhinitis,
encephalitis such as Rasmussen's encephalitis, uveitis, colitia such as
microscopic colitis and collagencus' colitis, glomerulcnephritis (GN} such
a8 membranous GN, idiopathic membranous GN, membranous proliferative GN

(MPGN)}, including Type I and Type II, and rapidly progressive GN, allergic
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conditiona, eczema, asthma, conditione involving infiltration of T cells
and chronic inflammatory responses, atheroaclercosis, autoimmune
myocarditis, leukocyte adhesion deficiency, systemic lupus erythematosus
(SLE) such ap cutaneous BSLE, lupus (including nephritie, cerebritis,
pediatric, non-renal, discold, alopecia), juvenile onset diasbetea, multiple
sclerosis (MS) such as spino-optical MS, allergic encephalomyelitig, immune
regponses associated with acute and delayed hypersensitivity medlated by
cytokines and T-lymphocytes, tuberculosis, sarcoidosis, granulomatosis
including Wegener’s granulomatosis, agranulocytosis, wvasculitis (including
Large Vesgel vasculitis (including Polymyalgia Rheumatica and Giant Cell
(Takayasu’'s} Arteritis), Medium Vessel vasculitis {including Kawasaki's
Disease and Polyarteritis Nodosa), CNS vasculitias, and ANCA-agsociated
vasculitis , such as chu:r:g-'s:rausa vapculitis or syndrome (CSS)), aplastic
anemia, Coombs positive anemia, Diamond Blackfan anemia, immune hamolytic
anemia including autoimmune hemolytic anemia (AIHA), pernicious anemia,
pure red cell aplagia (PRCA), Factor VIII deficiency, hemophilia A,
autoimmune neutropenia, pancytopenia, leukopenia, diseases involving
leukocyte diapedeais, CNS inflammatory disorders, multiple corgan injury
syndrome, myasthenia gravia, antigen-antibody complex mediated diseases,
anti-glomerular basement membrane disease, anti-phospholipid antibody
syndrome, allergic neuritis, Bechet diseabe, Castleman‘'s syndrome,
Goodpasture’s Syndrome, Lambert-Eaton Myasthenic Syndrome, Reynaud's
syndrome, Sjorgen's syndrome, Stevens-Johnson eyndrome, solid organ
transplant rejection (including pretreatment for high panel reactive
antibody titers, IgA deposit in tissues, and rejection arising from renal
transplantation, liver transplantation, intestinal transplantation, cardiac
transplantation, etc.}, graft versus host disease (GVHD), pemphigoid
bullous, pemphigus (including vulgaris, foliaceus, and pemphigus mucus-
membrane pemphigqoid), autoimmune polyendocrinopat:hies,— Relter's disease,
8tiff-man syndrome, immune complex -I'xephritis, IgM pelyneuropathies or IgM
mediated 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
oophoritis, primary hypothyroidism; autoimmune endocrine diseases including
autoimmune ctchyroiditis, chronic thyroiditis (Hashimoto’'s Thyroiditis),
subacute thyroiditis, idiopathic hypothyroidism, Addison’s disease, Grave's
diseasge, autoimmune polyglandular syndromes {or polyglandular
endocrinopathy syndromes), .Type I diabetes also referred to as insulin-
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 cirrhosis, celiac sprue
{(gluten enteropathy), refractory sprue with co-pegregate dermatitis

herpetiformis, cryoglobulinemia, amylotrophic lateral sclerosis (ALS; Lou
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Gehrig's disease), corcnary artery disecase, autoimmune inner ear disease
(AIED), autoimmune hearing loss, opsoclonus myoclonus syndrome (OMS),
polychondritis such as refractory polychondritia, pulmonary alveolar
proteinosia, amyloldosie, giant cel)l hepatitis, scleritis, wmonoclonal
gammopathy of uncertain/unknown significance (MGUS), peripheral neuropathy,
paraneoplastic syndrome, channelopathies such as epilepsay, migraine,
arrhythmia, wmuscular disorders, deafness, blindness, periodic paralysias,
and channelopathies of the CNS; autism, inflammatory myopathy, and focal
segmental glomerulosclerosis (FSGS).

The term "prodrug" as used in this application refers to a precursor
or derivative form of a pharmaceutically active substance that is less
cytotoxic to cancer cells compared to the parent drug and 1e capable of
being enzymatically activated or converted into the more active parent
form. See, e.g., Wilman, "Prodrugs in Cancer Chemotherapy" Biochemical
Society Transactions, 14, pp. 375-382, 615th Meeting Belfast (1986) and
Btella et al., "Prodrugs: A Chemical Approach to Targeted Drug Delivery,"
Directed Drug Delivery, Borchardt et al., (ed.), pp. 247-267, Humana Press
(1985). The prodrugs of this invention include, but are not limited to,
phosphate-containing prodrugs, thiophosphate-containing prodrugse, sulfate-
containing prodrugs, peptide-containing prodrugs, D-amino acid-modified
prodrugs, glycosylated prodrugs, beta-lactam-containing prodrugs,
optionally substituted phenoxyacetamide-containing prodruge or optionally
Buhatituteg phenylacetamide-containing prodrugs, 5-fluorocytoeine and other
5-fluorouridine prodrugs which can be converted into the more active
cytotoxic free drug. Examples of cytotoxic drugs that can be derivatized
into a prodrug form for use in this invention include, but are not limited
to, those chemotherapeutic n&?nts described below.

The term "cytotoxic agent" as used herein refers to a substance that
inhibits or prevents the function of cells and/or causes destruction of
cells. The term is intended to include radioactive isotopes (e.g. At?!,
I3, 1'%, ¥%9, Re'"™, Re'™, sSm'?, Bi1??, P and radiocactive isotopes of Lu},
chemotherapeutic agents, and toxins such as small molecule toxins or
enzymatically active toxina of bacterial, fungal, plant or animal origin,
including fragments and/or variante thereof.

A r"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, carboquone, meturedopa, and
uredopa; ethylenimines and methylamelamines including altretamine,
triethylenemelamine, trietylenephosphoramide, triethiylenethiophosphoramide
and trimethylolomelamine; acetogenins {(especially bullatacin and
bullatacincne); a camptotpepin {including the synthetic analogue
topotecan); bryostatin; cailfstatin; CC-1065 (including its adozelesin,
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(particularly
{including the

carzelesin and bizelesin synthetic analogues); cryptoph
cryptophycin 1 and cryptophycin 8); dolastatin; duocarmyci

gynthetic analogues, KW-2189 and CBl-TMl); eleutherobin; pancratistatin; a
sarcodictyin; spongistatin; nitrogen mustards such as chlorambucil,
chlornaphazine, cholophosphamide, estramustine, ifoafamide,
mechlorethamine, mechlorethamine oxide hydrochloride, melphalan,
novembichin, phenegterine, prednimustine, trofcsfamide, wuracil mustaxd;

nitrosureas such as carmustine, chlorozotocin, fotemustine, lomustine,
nimustine, and ranimnustine; antibiotice such as the enediyne antibiotics
{(e. g., calicheamicin, especilally calicheamicin gammalI and calicheamicin
omegall (see, e.g., Agnew, Chem Intl. Ed. Engl., 33: 18B3-186 (1994));
dynemicin, lncluding dynemicin A; bisphosphonates, such. as clodronate; an
egperamicin; ae well as neocarzinestatin chromophore and related
chromoprotein enediyne antiobiotic chromocphores), aclacinomysins,
actinomyciﬂ, authramycin, azaserine, bleomycins, cactinomycin, carabicin,
carminomycin, carzinophilin, chromomycinis, dactinomycin, daunorubicin,
detorubicin, 6-diazo-5-oxo-L-norleucine, ADRIAMYCIN® doxorubicin (including
morpholino-doxorubicin, cyanomorpholino-doxorubicin, 2-pyrrolino-
doxorubicin and deoxydoxorubicin}, epirubicin, esorubicin, idarubicin,
marcellomycin, mitomycins such as mitomycin C, mycophenolic acid,
nogalamycin, olivomycins, peplomycin, potfiromycin, puromycin, guelamycin,
rodorubicin, streptonigrin, streptozocin, tubercidin, ubenimex, zinostatin,
zorubicin; anti-metabolites- guch -ap methotrexate and 5-fluorouracil (5-FU);
folic acid analogues such as denopterin, methotrexate, pteropterin,
trimetrexate; purine analegs such as fludarabine, 6-mercaptopurine,
thiamiprine, thioguanine; pyrimidine analogs such as ancitabine,
azacitidine, é-azauridine, carmofur, cytarabine, dideoxyuridine,

doxifluridine, enocitabine, floxuridine; androgens such as calusterone,
dromostanolone propionate, epitiostanol, mepitiostane, testolactone; anti-
adrenals such as aminoglutethimide, mitotane, trilostane; folic acid
replenisher such as frolinic acid; aceglatone; aldophosphamide glycoside;
aminolevulinic acid; eniluracil; amsacrine; bestrabucil; bisantrene;
edatraxate; defofamine; demecolcine; diaziguone; elfornithine; elliptinium
acetate; an epothilone; etoglucid; gallium nitrate; hydroxyurea; lentinan;
lonidainine; maytansinoids such as maytansine and ansamitocins;
mitoguazone; mitoxantrone; moplidanmol; nitraerine; pentostatin; phenamet;
pirarubicin; losoxantrone; podophyllinic acld; 2- ethylhydrazide;
procarbazine; PSK® polysaccharide complex (JHS Natural Products, Eugene,
OR); razoxane; rhizoxin; sizofiran; spirogermanium; tenuazonic acid;
triaziquone; 2,2',2"-trichlorotriethylamine; trichothecenes (especially T-
2 toxin, verracurin A, roridin A and anguidine); urethan; vindesine;
dacarbazine; wannomustine; mitobronitol; mitolactol; pipobroman;
gacytosine; arabinoside ("Ara-C"); cyclophosphamide; thiotepa; taxoids,
e.g., TAXOL® paclitaxel (Bristol- Myers Squibb Oncology, Princeton, N.J.},

ABRAXANE™ Cremophor-free, albumin-engineered nanoparticle formulation of
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paclitaxel (American Pharmaceutical Partners, Schaumberfy,” Illinolg), and
TAXOTERE® doxetaxel (Rhéne- Poulenc Rorer, Antony, France); chloranbucil;
GEMZAR® gemcitabine; 6- thiogquanine; mercaptopurine; methotrexate; platinum
analogs such as cisplatin and carboplatin; vinblastine; platinum; etoposide
(vP-16); 1ifosfamide; mitoxantrone; vincristine; NAVELBINE® vinorelbine;
novantronep teniposide; edatrexate; daunomycin; aminopterin; xeloda;
ibandronate; CPT-11; topolsomerase inhibitor RFS 2000;
difluorometlhylornithine (DMFO) ; retinolda such aes retinoic acid;
capecitabine; and pharmaceutically acceptable salts, acids or derivatives
of any of the above.

Also included in thie definition are anti-hormonal agents that act to
regqulate or inhibit hormone action on tumors such as anti-eatrogens and
selective estrogen receptor meodulators (SERMs), including, for example,
tamoxifen (including NOLVADEX® tamoxifen), raloxifene, droloxifena, 4-
hydroxytamoxifen, trioxifene, keoxifene, LY117018, onapristone, and
FARESTON: toremifene; aromatase inhibitors that inhibit the enzyme
aromatase, which regulates estrogen production in the adrenal glandas, such
as, for example, 4(5)-imidazoles, aminoglutethimide, MEGASE® megestrol
acetate, AROMASIN® exemestane, formestanie, fadrozole, RIVISOR® vorozole,
FEMARA® letrozole, and ARIMIDEX® anastrozole; and anti-androgens such as
flutamide, nilutamide, bicalutamide, leuprolide, and goeerelin; as well as
troxacitabine (a 1,3-dioxolane nucleoside cytosine analog); antisense
oligonucleotides, particularly those which inhibit expression of genes in
signaling pathways implicated in abherant cell proliferation, such as, for
exariple, PKC-alpha, Ralf and H-Ras; ribozymes such as a VEGF expression
inhibitor (e.g., ANGIOZYME® ribozyme) and a HER2 expression inhibitor:
vaccines such as gene therapy vaccines, for example, ALLOVECTIN® vaccine,
LEUVECTIN® vaccine, and VAXIP® vaccine; PROLEUKIN® rIL-2; LURTOTECAN®
topoisomerase 1 inhibitor; ABARELIX® rmRH; and pharmaceutically acceptable
Balts, acids or derivatives of any of the above,

A "growth inhibitory agent" when used herein refers to a compound or
compoaition which inhibits growth of a cell, either in vitro or in vivo.
Thua, the growth inhibitory agent is one which significantly reduces the
percentage of cells overexpressing such genes in § phase. Examples of
growth inhibitory agents include agents that block cell cycle progression
(at a place cother than S phase), such as agents that induce Gl arrest and
M-phase arrest., Classica) M-phase blockers include the vincas (vincristine
and vinblastine), taxol, and topo II inhibitors such as doxorubicin,
epirubicin, daunorubicin, etoposide, and bleomycin. Those agents that
arreat Gl alao spill over into S-phase arrest, for example, DNA alkylating
agents such as tamoxifen, prednisone, dacarbazine, mechlorethamine,
ciasplatin, methotrexate, 5-fluorouracil, and ara-C. Further information
can be found in The Molecular Basis of Cancer, Mendelsohn and Ierael, eds.,
Chapter 1, entitled "Cell cycle regulation, oncogens, and antineoplastic

., o
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drugs” by Murakami et al. (WB Saunders: Philadelphia, 1995), especially p.
13.

The term "cytokine" is a generic term for proteins released by one
cell population which act on another cell ap intercellular mediators.
Examples of such cytokines are lymphokines, monokines, and traditional
polypeptide hormones. Included among the cytokines are growth hormone such
as human growth hormone, N-methionyl human growth hormone, and bovine
grovwth hormone; parathyroid hormone; thyroxine; insulin; preoinsulin;
relaxin; prorelaxin; glycoprotein hormones such as follicle stimulating
hormone (FSH), thyroid stimulating hormone (TSH), and luteinizing hormone
(LH) ; hepatic growth factor; fibroblast growth factor; prolactin; placental
lactogen; tumor necrosis factor-a and -J; mullerian-inhibiting substance;
mouse gonadotropin-associated peptide; inhibin; activin; vascular
endothelial growth factor; 1ntegrih,- thrombopoletin (TPO); nerve growth
factore; platelat-growth fa.'ctor; transforming growth factors (TGFs) such as
TGF-a and TGF-B; insulin-like growth factor-I and -II; erythropoietin
(EPO) ; osteocinductive factors; interferons such as interferon-o, -f, and -
gamma; colony stimulating factors (CS8Fs) such as macrophage-CSF (M-CSP);
granulocyte-macrophage-CSF (GM-CSF) ; and granulocyte-CSF {(G-CSF) ;
interleukins (ILs) such as IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8,
IL-9, IL-11, IL-12; and other polypeptide factores including LIF and kit
ligand (KL). As uded herein, the term cytokine includes proteins from
natural scurces or from recomi::i.nant cell culture and biologlcally active
equivalents of the native 'aequence cytokines.

A "package insert” is used to refer to instructions customarily
included in commercial packages of therapeqtic' products, that contain
information about the indications, uBage, dosage, administration,
contraindications, other therapeutic products to be combined with the

packaged product, and/or warnings concerning the uee of guch therapeutic
products, etc.

The terms “treating”, ‘tréatméht' and “therapy” as used herein refer
to curative therapy., prophylactic therapy, and preventative therapy.

The term *"mammal” as used herein refers to any mammal classified as a
mammal, including humans, cows, horses, dogs and cats. In a preferred
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
mature amino acid sequence 6f*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 seguence 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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been described, See, e.g., WO0%7/25428 publighed July”’ 17, 1997. Apo-2L
substitutional variants have further been cescribed. Alanine sacanning
techniques have been utilized to identify various substitutional wvariant
molecules having blological activity. Particular substitutional wvariants
of the Apo-2 ligand include those in which at least one amino acid is
gubstituted by another amino acids such as an alanine residue. These
substitutional variants are identified, for example, as "D203A"; "D21BA"
and "D269A." This nomenclature is used to identify Apo-2 ligand variants
wherein the aspartic acid residues at positiona 203, 218, and/or 269 (using
the numbering shown in Figure 1) are substituted by alanine residues.
Optionally, the Apo-2L variants of the present invention may comprise one
or more of the amino acid subastitutions. Optionally, such Apo-2L variants
will ba DR4 or DR5 receptor selective variants.

The description below relates to methods of producing Apo-2 ligand,
including Apo-2 ligand variants, by culturing host cells transformed or
tranafected with a vector containing Apo-2 ligand encoding nucleic acid and
recovering the polypeptide from the cell culture.

The DNA encoding Apo-2 ligand may be obtained from any cDNA library
prepared from tissue believed to possess the Apo-2 ligand mRNA and to
express it at a detectable level: Accordingly, human Apo-2 ligand DNA can
be conveniently obtained from a ¢DNA library prepared from human tissues,
such as the bacteriophage library of human placental cDNA ap described in
W097/25428" The Apo-2 ligand-encoding gene may also be obtained from a
genomic library or by oligonucleotide synthesis.

Libraries can be screened with probes (such as antibodies to the Apo-
2 ligand or oligonucleotides of at least about 20-80 bases) designed to
identify the gene of interest or the protein encoded by it. Screening the
cDNA or genomic library with the selected probe may be conducted using

standard procedures, psuch ‘as. described in Sambrook et al., Molecular
Cloning: A Laboratory Manual (New York: Ccld Spring Harbor Laboratory
Press, 1989). An alternative means to isoclate the gene encoding Apo-2

ligand is to use PCR methodology [Sambrook et al., supra; Dieffenbach et
al., PCR Primer:A Laboratory Manual (Cold Spring Harbor Laboratory Press,
1995)].

Amino acid sequence fragments or variants of Apo-2 ligand can be
prepared by introducing appropriabe nucleotide changes into the Apo-2
ligand DNA, or by synthesis of -the desired Apo-2 ligand polypeptide. Such
fragments or variants represent insertions, substitutions, and/or deletions
of residues within or at one or both of the ends of the intracellular
region, the transmembrane region, or the extracellular region, or of the
amino acid sequence shown for the full-length Apo-2 ligand in Figure 1.
Any combination of insertion, substitution, and/or deletion can be made to.
arrive at the final comstruct, provided that the final construct possesses,
for instance, a desired bivolegical activity, such as apoptotic activity, as

defined herein. 1In a preferred embodiment, the fragments or variants have
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at least about B0¥% amino acid sequence identity, more ‘preferably, at least
about 90% sequence identity, and even more preferably, at least 95%, 96%,
97%, 98% or 99% sequence identity with the sequences identified herein far
the intracellular, transmembrane, or extracellular domains of Apo-2 ligand,
or the full-length sequence for Apo-2 ligand. The amino acid changes also
may alter post-translational procésses of the Apo-2 1ligand, such as
changing the number or ponition. of glycoeylation sites or altering the
membrane anchoring characteristics.

Variationa in the Apo-2 ligand sequence as described above can be
made using any of the techniques and guidelines for conservative and non-
conservative mutations set forth in U.S. Pat. No. 5,364,934. These include
oligonucleotide-mediated (site-directed) mutagenesis, alanine scanning, and
PCR mutagenesis.

Scanning amino acid analysis can be employed to identify one or more
amino acids along a contiguous sequence. Among the preferred scanning
amino acids are relatively small, neutral amino acids. Such amino acida
include alanine, glycine, serine and cysteine. Alanine is typically a
preferred scanning amino aclid among this group because it eliminates the
side-chain bheyond the beta-carbon and is less likely to alter the main-
chain conformation of the variant. [Cunningham et al., Science, 244:1081
(1989)]1. Alanine is also typically preferred because it is the most common
amino acid. Further, it is frequently found in both buried and expcsed
positions [Creighton, The .Proteins,. (W.H. Freeman & Co., NY); Chothia, J.
Mol. Biol., 150:1 (1976)1.

Amino acids may be grouped according to similarities in the
properties of their side chaina (in A. L. Lehninger, in Biochemiptry,
second ed., pp. 73-75, Worth Publishers, New York (1975)):

(1) non-polar: Ala (A), val (V), Leu (L), Ile (I), Pro {(P), Phe (F), Trp
(W), Met (M)

(2} uncharged polar: Gly (G), Ser (8), Thr (T), Cys (C), Tyr (Y), Aen (N},
Gln (Q)

(3) acidic: Asp (D), Glu (E).:

{4) basic: Lys (KX), Arg (R), His(H)

Alternatively, naturally occurring residues may be divided into
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:

{5} residues that influence chain orientation: Gly, Pro;

{6) aromatic: Trp, Tyr, Phe.

36 -

- LI T T

24°



10

15

P2031RIA M 3A‘

Original Examplary - Praferred
Raaidue - Bubstitutions Bubstitutions
Ala (A) Val; Leu; Ile val
Arg (R) * Lys; Gin; Asn Lys
Asn (N) Gln; His; Aep, Lys; Arg Gln
Asp (D) Glu; Asn Glu
Cys (C) Ser; Ala Ser
Gln (Q} Apn; Glu ABn
Glu (E) Asp; Gin Asp
Gly (@) Ala Ala
His (H) Asn; Gln; Lys; Arg Arg
Ile (I) Leu; Val; Met; Ala; Leu
Phe; Norleucine
Leu (L) Norleucine; Ile; Val; Ile
Met; Ala; Phe
Lys (K) Arg; Gln; Asn Axg
Met (M) Leu; Phe;_ I]..e Leu
Phe (F) Trp; Léu; Val; Ile; Ala; Tyr Tyxr
Pro (P) Ala Ala
Ser (S) Thr Thr
Thr (T) Val; Ser Ser
Trp (W) Tyzr; Phe Tyr
Tyr (Y) Trp; Phe; Thr; Ser Phe
val (V) Ile; Leu; Met; Phe; Leu
Ala; Norleucine

Variations in the Apc-2 Jligand sequence also included within the
scope of the invention relate to amino-terminal derivatives or modified
forms. Such Apo-2 1ligand sequences include any of the Apo-2 ligand
polypeptides described herein having a methionine or modified methionine
(such as formyl methionyl or other blocked methionyl species) at the N-
terminua of the polypeptide sequence. =

The nucleic acid (e.g., cDNA or genomic DNA) encoding native or
variant Ape-2 ligand may be inperted into a replicable vector for further
cloning (amplification of the DNA) or for expression. Various vectors are
publicly available. The vector components generally include, but are not
limited to, one or more of the following: a signal seguence, an origin of
replication, one or more marker genes, an enhancer element, a promoter, and
a transcription termination sequence, each of which is described below.

Optional signal sequences, ,origins .It')f replication, marker genes, enhancer
- SR i
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elements and tranascription terminator sequences that m be employed are
known in the art and described in further detail in W097/25428,

Expression and cloning vectors usually contain a promoter that ia
recognized by the host organiem and is operably linked to the Apo-2 ligand
nucleic acid sequence. Promoters are untranslated sequences located
upstream (5') to the start codon of a structural gene (generally within
about 100 to 1000 bp) that control the transcription and translation of a
particular nucleic acid segilence, such as the Apo-2 ligand nucleic acid
pequence, to which they are operably linked. Such promoters typically fall
inte two classes, inducible and constitutive. Inducible promoters are
promoters that initiate increased levels of transcription from DNA under
their control in response t¢o some change in culture conditions, '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 isclated promoter sequence into the
vector. Both the native Apo-2 ligand promoter seguence and many
heterologous promoters way 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
tolezrated 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 céll ‘paste. The AP promoter 1is preferred
among these three inducible promoter systems tested because of tighter
promoter controcl and the higher cell. density and titers xreached in
harvested cell paste.

Construction of sultable 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 bei‘used to transform E. coll K12 strain 294 (ATCC
31,446) and successful transformants selected by ampicillin or tetracycline
resistance where appropriate. Plasmids from the transformants are

a8
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prepared, analyzed by restriction endonuclease digestioh, aptl/or sequenced
using standard technigques known in the art. [See, e g., Messing et al.,
Nucleic Acids Res., 9:309 (1981); Maxam et al., Methods in Enzymology,
65:499 (1980)]. )

Expression vectors that provide for the transient expression in
mammalian cells of DNA encoding Apo-2 ligand may be employed. In general,

traneient expression involves the use of an expression vector that is able
to replicate efficiently in a host cell, such that the host cell
accumulates many copies of the expression vector and, in turn, synthesizes
high levels of a desired polypeptide encoded by the expression vector
[Sambrook et al., supral. Transient expression systema, comprising a
suitable expression vector and a host cell, allow for the convenient
popitive identification of poiypeptides encoded by cloned DNAs, as well as
for the rapid screening of such polypeptides for desired biological or
physiological properties. Thus, transient expression systems are
particularly useful in the invention for purposes of identifying analogs
and variants of Apo-2 ligand that are biologically active Apo-2 ligand.

Other methods, vectors, and host cells suitable for adaptation to the
synthesis of Apo-2 ligand in zecombinant vertebrate cell culture are
described in Gething et al., Nature, 293:620-625 (1981); Mantei et al.,
Nature, 281:40-46 (1979); EP 11:1,660; and EP 117,058.

Suitable host cells for cloning or expressing the DNA in the vectors
herein include prokaryote, yeast, or higher eukaryote cells. Buitable
prokaryotes for this purpose include but are not limited to eubacteria,
such as Gram-negative or Gram-positive organisms, for example,
Enterobacteriaceae such as Escherichia, e.g., E. coli, Enterobacter,
Erwinia, Klebsiella, Proteus, Salmonella, e.g., Salmonella typhimurium,
Serratia, e.g., Serratia marcescans, and Shigella, as well as Bacilli guch
as B. subtilis and B. licheniformis (e.g., B. licheniformis 41P disclosed
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 puitable cloning or expression hosts for Apo-2 ligand-
encoding vectors. Suitable host cells for the expression of glycosylated
Apo-2 ligand are derived from multicellular organismas, Examples of all
such host cells, including CHO cells,, are described further in WO097/25428.

Host cells are transfected and preferably transformed with the above-
described expression or cloning vectors Eor Apo-2 ligand production and
cultured in nutrient media modified as appropriate for inducing promoters,
selecting traneformants, or amplifying the genes encoding the desired
Bequernces,

Transfection refers to the taking up of an expression vector by a
host cell whether or not any coding sequences are in fact expreseed.
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Rumercus methods of transfection are known to tHe/ ord narily skilled
artisan, for example, CaPQ, and electroporation. Successful transfection is
generally recognized when any indication of the operation of this vector
occurs within the host cell.

Transformation means introducing DNA into an organism so that the DNA
is replicable, eaither as an extrachromosomal element or by chromosomal
integrant. Depending on the host cell used, transformation isp done using
standard techniques appropriste to such cells. The calcium treatment
employing calcium chloride, as described in Sambrook et al., pupra, or
electroporation 1s generally used for prokaryotes or other celle that
contain substantial cell-wall barriers. Infection "with Agrobacterium
tumefaciens is ubed for transformation of certain plant cells, as described
by Shaw et_al., Gene, 23:315 (1983) and WO 89/0585% published 29 June 1989,
In addition, plants may be transfected using ultrasound treatment as
described in WO 91/00358 published 10 January 199%1.

For mammalian cells without such cell walla, the calcium phosphate

precipitation metho@ of Graham and van der Eb, Virology, 52:456-457 (1978)
may be employed. General aspects of mammalian cell host system

transformaticne have been described in U.s. Pat. No. 4,399,216.
Transformations into yeast are typilcally carried out according to the
method of Van Solingen et al., J. Bact., 130:946 (1977} and Heiac et al.,
Proc. Natl. Acad. Sci. (USA), 76:3829 (197%). However, other methods for
introducing DNA inte cells, such as by nuclear microinjection,
electroporation, bacterial protoplast fusion with intact cells, or
polycations, e.g., polybrene, peplyornithine, may also be used. Por various
techniques for transforming mammalian cells, see Keown et al., Mathods in
Enzymology, 185:527-537 (1990) and Mansour et al., Nature, 336:348-352
{1988) .

Prokaryotic cells used to produce Apo-2 ligand may be cultured in
suitable culture media as described generally in Sambrook et al., supra.
Particular forms of culture media that may be employed for culturing K.
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’'a F1.0
{(8igma), Minimal EsBential Medium ("MEM", Sigma), RPMI-1640 (Sigma), and
Dulbecco's Modified Eagle's Medium ("DMEM", Sigma). Any such media may be
supplemented as neceseary with hormones and/or other growth factors (such
as inaulin, transferrin, or epidermal growth factor), salts (such as sodium
chloride, calecium, magnesium, and phosphate), buffers (such as HEPES),
nucleosides (such as adenosine and thymidine), antibiotica (such as
Gentamycin™ drug), trace elements (defined as inerganic compounds usually
present at final concentrations in the micromolar range), and glucose or an

eguivalent energy source. Any other necessary supplements may also be
included at appropriate concentrations that would be known to those skilled

40
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in the art. The culture conditions, such as temperature, pH, and the like,

are those previously used with the hoat cell selected for expression, and

will be aps;rent to the ordinarily skilled artisan.

In general, principleés; protocols, and practical technigues for
maximizing the productivity of mammalian cell cultures can be found in
Mammalian Cell Biotechnology: A Practical Approach, M. Butler, ed. (IRL
Press, 1991}.

In accordance with one aspect of the present invention, one or more
divalent metal ions will typically be added to or included in the culture
media for culturing or fermenting the host cells. The divalent metal ions
are preferably present in or added to the culture media at a concentration
level sufficient to enhance atorage stabllity, enhance solubility, or
assist in forming stable Apc-2L trimers coordinated by one or more zinc
ions. The amount of divalent metal ions which may be added will be
dependent, in part, on the host cell density in the culture or potential
host cell sensitivity to such divalent metal ionas. At higher hoset cell
denpities in the culture, it may be beneficial to dincrease the
concentration of divalent metal ions. If the divalent metal ions are added
during or after product expression by the host cells, it may be desirable
to adjust or increase the divalent metal ion concentration as product
expreagion by the host cells. increases. It is generally believed that
trace levels of divalent metal ilons which may be present in typical
commonly available cell culture media may not be sufficient for stable
trimer formation. Thus, addition of further gquantities of divalent metal
ione, as described herein, is preferred. ]

The divalent metal ions are preferably added to the culture media at
a concentration which does not adversely or negatively affect host cell
growth, if the divalent metal ions are being added during the growth phase
of the host cells in the culture!., In shake flask cultures, it was observed
that ZnSO, added at concentrations of greater than 1 mM can result in lower
host cell density. Thope 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 ione to the culture media after the growth
Phape (after the desired host cell density is achieved) or just prior to
product expression by the hoet 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
exceed the concentration which may be detrimental or toxic to the host

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

it 1s preferred that the concentration of the divalent metal ion

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

lmM). Even more preferably, the divalent metal ion concentration in the

culture media ie about 50 micromolar to about 250 micromolar. Most
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preferably, the divalent metal ion used in such met 8 zine sulfate.
It is desirable to add the divalent metal ilons to the cell culture in an
amount wherein the metal ions and Apo-2 ligand trimer cen be present at a
one to one molar ratio.

The divalent metal lons can be added to the cell culture in any
acceptable form. For instance, a sclution of the metal ion can be made
using water, and the divalent metal ion solution can then be added or fed
to the culture media.

Expression of the Apo-2L may be measured in a sample directly, for
example, by conventional Southern blotting, Northern blotting to quantitate
the transcription of mRNA (Thomas, Proc. Natl. Acad. Sci. USA, 77:5201-5205
{1980)], dot blotting (DNA analysis), or in situ hybridization, using an
appropriately labeled probe, hased on the psequences provided herein.
Various labels may be employed, most commonly radioisotopes, and
particularly *'P. However, other techniques may also be employed, such as
using biotin-modified nucleotides for introduction into a polynucleotide.
The biotin then serves as the site for binding to avidin or antibodies,
which may be 1labeled -'with *a ‘wide variety of labels, such as
radionucleotides, fluorescers or enzymes. Alternatively, antibodies may be
employed that can recognize specific duplexes, including DNA duplexes, RNA
duplexes, and DNA-RNA hybrid duplexes or DNA-protein duplexes. The
antibodies in turn may be labeled and the aggay may be carried out where
the duplex is bound to a surface, so that upon the formation of duplex on
the surface, the presence of antibody bound to the duplex can be detected.
Gene expression, alternatively, may be measured by immunological methods,
puch as immunohistochemical staining of cells or tissue mections and aspay
of cell culture or body fliids, to guantitate directly the expression of
gene product. With immunohistochemical staining techniques, a cell sample
is prepared, typically by dehydration and fixation, followed by reaction
with labeled antibodies specific for the gene product coupled, where the
labels are wuspually visually detectable, such as enzymatic labels,
flucrescent labels, luminescent labels, and the like.

Antibodies useful for immunohistochemical staining and/or assay of
sample fluids may be either monoclonal or polyclonal, and mey be prepared
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
secreted polypeptide, although it also may be recovered from host cell
lysates when directly produced without a secretory signal. If the Apo-2
ligand ia membrane-bound, it can be released from the membrane using a
sultable detergent solution {(e.g. Triton-X 100) or its extracellular region
may be released by enzymatic*cleavage.
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When Apo-2 ligand is produced in a recombinant cel) other than one of

human origin, the Apo-2 ligand is free of proteins or polypeptides of human
origin. However, it is usually necessary to recover or purify Apo-2 ligand
from recombinant cell proteins or polypeptides to obtain preparations that
are substantially homogenééua as to Apo-2 ligand. As a first step, the
culture medium or lysate may be centrifuged to remove particulate cell
debris. Apo-2 ligand thereafter is purified from contaminant soluble
proteins and polypeptides, with the following procedures being exemplary of
suitable purification procedures: by fractionation on an ilon-exchange
column; ethanol precipitation; reverse phase HPLC; chromatography on silica
or on a cation-exchange resin such ag DEAE or CM; chromatofocusing; SDS-
PAGE; ammonium sulfate precipitation; gel filtration ueing, for example,
Sephadex G-75; diafiltratiqailand protein A Sepharose columns to remove
contaminants puch as IgG.

In a preferred embodiment, the Apo-2 ligand can be isolated by
affinity chromatography. Apo-2 ligand fragments or variants in which
residues have been deleted, inserted, or substituted are recovered in the
same fashion as native Apo-2 ligand, taking account of any substantial

changes in properties occasioned by the variation. For example,
preparatiod” of an Apo-2 ligand fusion with another protein or polypeptide,
e.g., a bacterial or wviral. antigen, facilitates purification; an

immuncaffinity column containing antibedy to the antigen can be used to
adesorb the fusion polypeptide.

A protease inhibitor such as phenyl methyl sulfonyl fluoride (PMSF)
also may be useful to inhibit proteolytic degradation during purification,
and antibilotics may be included to prevent the growth of adventitious
contaminants. One askilled in the art will appreciate that purification
methods suitable for native Apo-2 ligand may require wmodification to
account for changes in the character of Apo-2 ligand or its variants upon
expression in recombinant ce}% culture,

During any such purification steps, it may be desirable to expose the
recovered Apo-2L to a divalent metal ion-containing solution or to
purification material (such as a chromatography medium or support})
containing one or more divaleant metal ionas. In a preferred embodiment, the
divalent metal ions and/or reducing agent is used during recovery or
purificatien ©of the Apo-2L. Optionally, both divalent metdl 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 ionsa
during recovery or purification will provide for stability of Apo-2L trimer
or preserve Apo-2L trimer formed during the cell culturing step.

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

immunogenic. The chemical group is optionally selected to produce an Apo-
43

4 = em = L R el SR LT R - - ——— ——— -




15

20

25

30

35

40

P2031RIA g
1 24

2L conjugate that can be gtored and used under co tions suitable for
storage. A variety of exemplary chemical groups that can be conjugated to
polypeptides are known in the art and include for example carbohydrates,
such as those carbohydrates that occur naturally on glycoproteins,
polyglutamate, and non-proteinaceous polymers, such as polyols (see, e.g.,
U.5. Patent No. 6,245,901).

A polyol, for example, can be conjugated to polypeptides such as an
Apo-2L at cne or mere amino acid residues, including lysine residues, as is
disclosed in WO 93/00109, supra. The polyol employed* can be any water-
soluble poly({alkylene oxide) polymer and can have a linear or branched
chain. Suitable polyols include those substituted at one or more hydroxyl
positions with a chemical group, such as an alkyl group having between one
and four carbons. Typically, the polyol is a poly(alkylene glycol), such
as poly({ethylene glycol) (PEG), and thus, for ease of description, the
remainder of the discussion relates to an exemplary embodiment wherein the
polyol employed is PEG and the process of conjugating the polyecl to a
polypeptide is termed 'pegylation.' However, those skilled in the art
recognize that other polyols;.. such as, for example, poly{propylene glycol)
and polyethylene-polypropylene glycol copolymera, can be employed using the
techniques for conjugation described herein for PEG.

The average molecular weight of the PEG employed in the pegylation of
the Apo-2L can vary, and typically may range from about 500 te about 30,000
daltons (D). Preferably, the average molecular weight of the PEG is from
about 1,000 to about 25,000 D, and more preferably from about 1,000 to
about 5,000 D. In one embadiment, pegylation is carried out with PEG
having an average molecular weight &f about 1,000 D. Optionally, the PRG
homopolymer is unsubstituted, but it may alsc be subptituted at one end
with an alkyl group. Preferably, the alkyl group is a C1-C4 alkyl group,
and most preferably a methyl group. PEG preparations are commercially
available, and typically, those PEG preparations sultable for use in the
present invention are nonhomogeneous preparations sold according to average
molecular weight. For example, commerclally available PEG({5000)
preparations typically contain molecules that vary slightly in molecular
weight, usually + 500 D.

The Apo-2 ligand of the invention may be in various forms, such as in
monomer form or trimer form (comprising three monomers). Optionally, an
Apo-2L trimer will be pegylated in a manner such that a PEG molecule is
linked or conjugated to one, two or each of the three monomers that make up
the trimeric Ape-2L. In such an embodiment, it is preferred that the PEG
employed have an average molecular weight of about 1,000 to about 5,000 D.
It is also contemplated that the Apo-2L trimers may be ‘“partially”
pegylated, i.e., wherein only one or two of the three monomers that make up
the trimer are linked or conjugated fo PEG. .
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A variety of methods for pegylating proteins are 'known in the art.
Specific methods of producing proteins conjugated to PEG include the
methode described in U.S. Pat. No. 4,179,337, U.S5. Pat. No. 4,935,465 and
U.5. Patent No. 5,849,535. Typically the protein is covalently bonded via
one or more of the amino acid residues of the protein to a terminal
reactive group on the polymek, depending mainly on the reaction conditions,
the molecular welght of the polymer, etc. The polymer with the reactive
group(s) 1s designated herein as activated polymer. The reactive group
selectively reacts with free amino or other reactive groups on the protein.
The PEG polymer can be coupled to the amino or other reactive group on the
protein in either a random or a site specific manner. It will be
understood, however, that the type and amount of the reactive group chosen,
ag well as the type of polymer employed, to obtain optimum results, will
depend on the particular- protein ‘or protein variant employed to avoid
having the reactive group react with too many particularly active groups on
the protein. As this may not be poassible to avoid completely, it is
recommended that generally from about 0.1 to 1000 moles, preferably 2 to
200 molea, of activated polymer per mole of protein, depending on protein
concentration, is employed. The final amount of activated polymer per mole
of protein is a balance to maintain optimum activity, while at the pame
time optimizing, if possible, the circulatory half-life of the protein.

It is further contemplated that the Apo2L described herein may be
also be linked or fused to 'leucine zipper sequences using techniques known
in the art.

Thkdkkhkh bbbk hddkdddd i

Methods for generating death receptor antibodies and CD20 antibodies
are also described herein. The antigen to be used for production of, or
screening for, antibody may be, e.g., a soluble form of the antigen or a

portion thereof, containing the desired epitope. Alternatively, or
additionally, cells expressing the antigen at thelr 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.

(i) Polyclonal antibodies i

Polyclonal antibodies are preferably raised in animals by multiple
subcutaneous (sc} or intraperitoneal (ip) injections of the relevant
antigen and an adjuvant. It may be useful to conjugate the relevant
antigen to a protein that is immunogenic in the species to be immunized,
e.g., keyhole limpet hemocyinin, “serum albumin, bovine thyroglobulin, or
soybean trypsin inhibitor ueing a bifunctional or derivatizing agent, for
example, maleimidobenzoyl sulfosuccinimide ester (conjugation through
cysteine residues), N-hydroxysuccinimide (through 1lysine reaidues),

45
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glutaraldehyde, succinic anhydride, SOCl,, or R'N=C=NR{ where R and R! are
different alkyl groups. -

Animals are immunized against the antigen, immunogenic conjugates, or
derivatives by combining, e.g., 100 pg or 5 pug of the protein or conjugate
(for rabbits or mice, respectively) with 3 volumes of Freund's complete
adjuvant and injecting the sclution intradermally at multiple sites. One
month later the animals are boosted with 1/5 to 1/10 the original amount of
peptide or conjugate in Freund's complete adjuvant by subcutaneous
injection at multiple gites. Seven to 14 days later the animals are bled
and the serum is assayed for antibody titer. Animals are boosted until the
titer plateaus. Prefer&blff:the animal is boosted with the conjugate of
the same antigen, but conjugated to a different protein and/or through a
different cross-linking reagent. Conjugates also can be made in
recombinant cell culture as protein fuaions. Also, aggregating agents such
as alum are suitably used to enhance the immune response.

{ii) Manoclonal antibodies

Monoclonal antibodies are obtained from a population of substantlally
homogeneous antibodies, i.e., the individual antibodies comprising the
population are identical except for possible naturally occurring mutationa
that may be present in minor amounta. Thus, the modifier "monoclonal®
indicates the character of the antibody &s not being a mixture of discrete
antibodies.

For example, the monoclonal antibodies may be made using the
hybridoma method first described by Kohler et al., Nature, 256:495 (1975),
or may be made by recombinant DNA methods (U.S. Patent No. 4,816,567).

In the hybridoma method, a mouse or other appropriate host animal,
such as a hamster, is i@munized as hereinabove described to elicit
lymphocytes that produce.or are capable of producing antibodies that will
epecifically bind to the protein used for immunization. Alternatively,
lymphocytes may be immunized in vitro. Lymphocytea then are fused with
myeloma cells using a suitable fusing agent, such as polyethylene glycol,
to form a hybridoma cell (Goding, Monoclonal Antibodies: Principles and
Practice, pp.59-103 (Academic Press, 1966)).

The hybridoma cells thus prepared are seeded and grown in a suitable
culture meadium that preferably contains one or more subastances that inhibit
the growth or survival of the unfused, parental myeloma cells. For
example, if the parental myeloma cells lack the enzyme hypoxanthine guanine
phosphoriboeyl transferase (HGPRT or HPRT}, the culture medium for the
hybridomas typically will include hypoxanthine, aminopterin, and thymidine
(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 gelected antibody-producing
cells, and are sensitive to a medium such as HAT medium. Among these,
preferred myeloma cell lines are murine myeloma lines, such as those
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derived from MOPC-21 and MPC-11 mouse tumors avallable from the Salk
Institute Cell Distribution Center, San Diego, California USA, and SP-2 or
X63-AgB8-653 cells available from the American Type Culture Collection,
Manassasa, Virginia USA. Human myeloma and mouse-human heteromyeloma cell
lines also have been described for the production of human monocleonel
antibodies (Kozbor, J. JImmunol., 133:3001 (1984); Brodeur et al.,
Monoclonal Antibody Production Techniques and Applications, pp. 51-63
{Marcel Dekker, Inc., New Yclark, 1987)).

Culture medium in which hybridoma cells are growing is assayed for
production of monoclonal antibodies directed against the antigen.
Preferably, the binding specificity of monoclonal antibodies produced by
hybridoma cells is determined by immunopreclpitation or by an in vitro
binding assay, such as radioimmunoassay (RIA) or enzyme-linked
immunoabaorbent assay {(ELISA).

The binding affinity of the monoclonal antibody can, for example, be
determined by the Scatchard analysis of Munson et al., Anal. Biochenm.,
107:229 (1980). . .

After hybridoma cells are identified that produce antibodies of the
desired specificity, affinity, and/or activity, the clones may be subcloned
by limiting dilution procedures and grown by standard methods (Goding,
Monoclonal Antibodies: Principles and Practice, pp.59-103 (Academic Press,
1986)). HBuitable culture media for this purpose include, for example, D-
MEM or RPMI-1640 medium. In addition, the hybridoma cells may be grown in
vivo as ascites tumors in an animal. - -

The monoclonal antibodies secreted by the subclones are suitably
geparated from the culture medium, ascites fluid, or serum by conventional
immunoglobulin purification procedures such as, for example, protein A-
Sepharose, hydroxylapatite chromategraphy, gel electrophoresis, dialysis,
or a'ffinity chromatography.

DNA encoding the monoclonal antibodies is readily isolated and
sequenced using conventional procedures (e.g., by using oligonucleotide
probesg that are capable of binding specifically to genes encoding the heavy
and light chaine of murine antibodies). The hybridoma cells serve am a
preferred source of such DNA Once isclated, the DNA may be placed into
expression vectors, which are then transfected into host cells such as E.
¢oli cells, simlan 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
include Skerra et al., Curr. Opinion in Immunol., 5:256-262 (1993) and
Pliickthun, Immuncl. Revs., 130:151-188 {1992).

In a further embodiment, antibodies or antibody fragmente can be
isolated from antibody phage libraries generated using the techniques
described in McCafferty et al., Nature, 348:552-554 {1990). Clackeon et
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al., Nature, 352:624-628 (1991) and Marks et al., J. Mol. Biol., 222:58l1-
597 {1991) describe the isclation of murine and human antibodiea,
respectively, using phage libraries. Subsegquent publicatione describe the
production of high affinity'(ny range) human antibodles by chain shuffling
(Marks et al., Bio/Technology, 10:779-783 (1992)), as well aB combinatorial
infection and in vivo recombination as a strategy for conatructing very
large phage librariee (Waterhouse et al., Nuc. Acids. Res., 21:2265-2266
{1993). Thus, these techniques are viable alternatives to traditional
monoclonal antibody hybridoma techniques for isolation of monoclonal
antibeodies. -

The DNA aleo may be modified, for example, by substituting the coding
sequence for human heavy- and light-chain constant domains in place of the
homelogous murine pequences {U.S. Patent No. 4,816,567; Morrison, et al.,
Proc. Natl Acad. Sci. USA, Bl:6851 (1964)), or by covalently joining to the
immunoglobulin coding sequence all or part of the coding sequence for a
non-immunoglobulin polypeptide.

Typically such non-immunoglobulin polypeptides are substituted for
the constant domaine of an antibody, or they are substituted for the
variable domaine of one antigen-combining site of an antibody to create a
chimeric bivalent antibody comprising one antigen-combining site having
gpecificity for an antigen ~and another antigen-combining site having
specificity for a different antigen.

{iii) Humanized antibodies

Methods for humanizing non-human antibodies have been described in
the art. Preferably, a humanized antibody has one or more amino acid
regidues Introduced into it from a source which is non-human. These non-
human amino acid residues are often referred to as "import" residues, which
are typically taken from an "import" variable domain. Humanization can be
essentially performed following the method of Winter and co-workers (Jones
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 reglon sequences for the corresponding sequences of a human
antibody. Accordingly, such "humanized* antibodies are chimeric antibodies
(U.S. Patent No. 4,816,567) wherein pubstantially less than an intact human
variable domain has been substituted by the corresponding sequence from a
non-human species. In practlce, humanized antibodies are typically human
antibodies in which some hypervariable region residues and posasibly some FR
reagidues are agubstituted by -residues £rom analogous sites in rodent
antibodies.

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 mequence
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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is closest to that of the rodent is then accepted as the hymnan framework
region (FR) for the humanized antibody (Sims et al., J. Immdnol., 151:2296
{1993); Chothia et al., J. Mel. Biol., 196:%01 (1987)). Another method
upes a pafEicular framework region derived from the consensus sequence of
all human antibodieas of a particular subgroup of light or heavy chains.
The pame framework may be used for several different humanized antibodies
(Carter et al., Proc. Natl. Acad. Sci. USA, 89:4285 (1992); Presta et al.,
J. Immunol., 151:2623 (1993)).

It is further importaﬁt'that antibodies be humanized with retention
of high affinity for the antigen and other favorable biological properties.
To achieve this goal, according to a preferred method, humanized antibodies
are prepared by a process of analysis of the parental sequences and various
conceptual humanized products using three-dimensiocnal models of the
parental and humanized sequences. Three-dimensional immunoglobulin models
are commonly available and are familiar to those skilled in the art.
Computer programs are available which 1llustrate and display probable
three-dimensicnal conformational structures of selected candidate
immunoglecbulin sequences. Inspection of these displays permits analysis of
the likely role of the residues in the functioning of the candidate
immunoglobulin sequence, i.e., the analysis of residues that influence the
abllity of the candidate immunoglobulin to bind its antigen. In this way,
FR residues can be selected and combined from the recipient and import
sequences so that the desired antibody characteristic, such as i1ncreased
affinity for the target antigen(e), is achieved. In general, the

hypervariable region residues are directly and most substantially involved
in influencing antigen binding.

(iv) Human antibodies

As an alternative to humanization, human antibodies can be generated.
For example, it is now possible to produce transgenic animals (e.g., mice)
that are capable, upon immunization, of producing a full repertoire of
human antibodiea in the absence of endogenous immunoglobulin production.
For example, it has been described that the homozygous deletion of the
antibody heavy-chaln joining region (J4) gene in chimeric and germ-line
mutant mice ~resulte in complete inhibition of endogenous antibody
production. Tresnsfer 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., Jakobovits et al., Proc.
Natl. Acad. Sci. USA, 90:2551 (1993); Jakobovits et al., Nature, 362:255-
258 (1993); Bruggermann et al., Year in Immunc., 7:33 (1993); and US Patent
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, froﬁ“'immunoglobulin variable (V) domain gene
repertoires from unimmunized donors. According teo thies technique, antibody
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V domain genes are cloned in-frame into either a or Or winor coat
protein gene of a filamentous bacteriophage, such as M1l3 or £d, and
displayed as functional antibody fragments on the surface of the phage
particle. Because the filamentqua particle contains a single-stranded DNA
copy of the phage genome, aeleétiona based on the functional properties of
the antibody also result in selection of the gene encoding the antibody
exhibiting those prcperties. Thus, the phage mimics scme of the properties
of the B cell. FPhage display can be performed in a variety of formats; for
their review Bee, e.g., Johrson, Kevin 5. and Chiswell, David J., Current
Opinion in Structural Biclogy 3:564-571 (1993). Several sources of V-gene
gegments can be used for phage display. Clackson et al., Nature, 352:624-
628 (1991) isclated a diverse array of anti-oxazolone antibodies from a
small random combinatorial library of V genes derived from the spleens of
immunized mice. A reperthiée of.v genes from unimmunized human donors can
be constructed and antibodiep to a diverse array of antigens ({(including
self-antigens) can be isolated essentially following the techniques
described by Marks et al., J. Mol. Bilol. 222:581-597 (1991), or Griffith et
al., BMBO J. 12:725-734 (1993). See, almso, US Patent Nos. 5,565,332 and
5,573,905,

Human antibodies may also be generated by in vitro activated B cells
{see US Patents 5,567,610 and 5,229,275).

{v) Antibody fragments

Various techniques have been developed for the production of antibody
fragments. Traditionally, these fragments were derived via proteolytic
digestion of intact antibodies (see, e.g., Morimoto et al., Journal of
Biochemical and Biophysical Methods 24:107-117 (1992) and Brennan et al.,
8cience, 229:81 (1985)). However, these fragments can now be produced
directly by recombinant host cells. For example, the antibody fragments
can bhe ipolated from the antibody phage libraries discussed above.
Alternatively, Fab'-8H fragments can be directly recovered from B. coli and
chemically coupled to form F(ab'), fragments (Carter et al., Bio/Technology
10:163-167 (1892)). According to another approach, F(ab'), fragments can be
isolated directly from recombinant hoat cell culture. Other techniques for
the production of antibody fragments will be apparent to the skilled

practitioner. In other embodiments, the antibody of choice is a single
chain Fv fragment (scFv). See WO 93/161B5; 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 degcribed in US Patent 5,641,870 for example. Buch
linear antibody fragments may be ﬁonoapecific or bispecific,

(vi) Bispecific antibodias

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 receptord.
Bispecific antibodies may also be used to localize cytotoxic agents to a B

cell. These antibodies possess a B cell marker-binding arm and an arm which
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binds the cytotoxic agent (e.g. saporin, anti-interferon-a, vinca alkaleid,
ricin A chain, methotrexate or radloactive isotope hapten). Bispecific
antibodies can be prepared as full length antibodies or antibody fragments
(e.g. F(ab'), bispecific antibodies).

Methods for mwaking bispecific antibodies are known in the art.
Traditional production of full length bispecific antibodies is based on the
coexpression of two immunecglobulin heavy chain-light chain pairs, where the
two chaine have different specificities (Millsetein et al., Nature, 305:537-
539 (1983)). Because of thé' random assortment of immunoglobulin heavy and
light chains, these hybridomas (quadromas) produce a potential mixture of
16 different antibody moleculeas, of which only one has the correct

bispecific structure. Purification of the correct molecule, which ia
usually done by affinity chromatography steps, is rather cumbersome, and
the product yields are low. Similar procedures are disclosed in WO

93/08829, and in Traunecker et al., EMBO J., 10:3655-3659 (1991).

According to a different approach, antibody variable domains with the
desired binding specificities (antibody-antigen combining sitesa) are fused
to immunoglobulin constant domain sequences. The fusion preferably is with
an immunoglobulin heavy chaln constant domein, comprising at least part of
the hinge, CH2, and CHl regions. It is preferred to have the first heavy-
chain constant region ({CH1l) contalning the site neceasary for light chain
binding, present in at least one of the fusions. DNAs encoding the
immunoglobulin heavy chain fusions and, if d&esired, the immunoglobulin
light chain, are insertad into separate expression vectors, and are co-
tranefected into a Bsuitable heat organism. This provides for great
flexibility in adjusting the mutual proportions of the three polypeptide
fragments in embodiments when unequal ratios of the three polypeptide
chains used in the construction provide the optimum yields. It im,
however, possible to insert the coding sequences for two or all three
polypeptide chains in one expression vector when the expression of at least
two polypeptide chaine in equal ratios results in high ylelds or when the
ratios are of no particular significance.

In a preferred embodiment of this approach, the bispecific antibodies
are composed of & hybrid immunoglobulin heavy chain with a first binding
specificity in one arm, and a hybrid immunogleobulin heavy chain-light chain
pair (providing a second binding specificity) in the other arm. It was
found that thia 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
half of the bispecific molecule provides for a facile way of separation.

This approach is dieclogsed 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

molecules can be engineered to maximize the percentage of heterodimers
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which are recovered from recombinant cell culture. nggzre erred interface

comprises at least a part of the Cyx3 domain of an antibody constant domain.
In this method, one or more small amino acid side chains from the interface
of the first antibody molecule are replaced with larger pide chains {e.g.
tyrosine or tryptophan), Compensatory "cavities” of identical or similar
8lze to the large side chain(nf'are:created on the interface of the second
antibody molecule by replacing large amino acid side chaine with smaller
oned (e.g. alanine or threonine). This provides a mechanism for increasing
the yield of the heterodimer over other unwanted end-products such as
homodimers.

Bippecific antibodies include cross-linked or Trheteroconjugate"
antibodiea. For example, one of the antibodies in the Egteroconjugate can
be coupled to avidin, the other to biotin. Such antibodies have, for
example, been propoeed to t&rget immune system cells to unwanted cells (US
Patent No. 4,676,580), and for treatment of HIV infection (WO 91/00360, WO
92/200373, and EP 03089). Heteroconjugate antibodies may be made using any
convenient croass-linking methods. Buitable crops-linking agents are well
known in the art, and are disclosed in US Patent No. 4,676,980, along with
a number of cross-linking techniques.

Techniques £for generating bispecific antibodies from antibody
fragments have alsoc been described in the literature. For example,
bigpecific antibodies can be prepared using chemical linkage. Brennan et
al., Science, 229: 81 (1985); Shalaby et al., J. Exp. Med., 175: 217-225
(19%2).

Varicus technigues for making and isolating bispecific antibody
fragments directly from recombinant cell culture have also been described.
For example, bispecific antibodies have been produced wusing Jleucine
zippers. Kostelny et al., J. Immunol., 148(5):1547-1553 (1992). The
leucine zipper peptides from the Fos and Jun proteins were linked to the
Fab' portions of two different antibodies by gene fusicn. The antibody
homcdimers were reduced at the hinge region to form monomers and then re-
oxidized to form the antigody 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,
90:6444-6448 (1593) has provided an alternative mechanism for making
bispecific antibody £fragments. The fragments comprise a heavy-chain
variable domain (V,) connected to a light-chain variable domain (Vy) by a
linker which is too short to allow palring hetween the two domains on the
same chain. Accordingly, the V4 and-V,; domains of one fragment are forced
to pair with the complementary Vi,'"and V, domains of another fragment,
thereby forming two antigen-binding msites. Another strategy for making
bispecific antibody fragments by the use of single-chain Fv (sFv) dimers
hap also been reported. BSee Gruber et al., J. Immuncl., 152:5368 (1994).

Antibodies with more than two valencies are contemplated. For

example, trispecific antibodies can be prepared. Tutt et al. J. Immunol.
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147: 60 (1991).- Antibodiea with three or more antige inling sites are
described in WQ01/77342 {Miller and Presta), expressly incorporated herein
by reference. ) -

The antibody wused in the methods or included in the articles of
manufacturg herein is optionally conjugated to a cytotoxic agent.

Chemotherapeutic agents useful in the generation of such antibody-
cytotoxic agent conjugates have been described above.

Conjugates of an antibody and one or more small molecule toxins, such
ap a calicheamicin, a maytansine (US Patent No. 5,208,020), a trichothene,
and CCl065 are also contemplqtedf;herein. In one embodiment of the
invention, the antibody is'conjugatéd to one or more maytansine molecules
(e.g. about 1 to about 10 maytansine molecules per antibody molecule}.
Maytansine may, for example, be converted to May-58-Me which may be reduced
to May-SH3 and reacted with modified antibody (Chari et al. Cancer Research
52: 127-131 (1992)) to generate a maytansincid-antibody conjugate.

Alternatively, the antibody 1s conjugated to one or more

calicheamicin molecules. The calicheamicin family of antibiotics is
capable of producing double-stranded DNA breaks at sub-picomolar
concentrations. Structural:‘analogues of calicheamicin which may be used

include, but are not limited to, v,*, o', oy*, N-acetyl-vy,®, PSAG and 6%
(Hinman et al. Cancer Research 53: 3336-3342 (1993) and Lode et al. Cancer
Research 58: 2925-2928 (199%B)).

Enzymatically active toxins and fragments thereof which can be used
include diphtheria A chain, nonbinding active fragments of diphtheria
toxin, exotoxlin A chain (from Pseudomonas aeruginosa), ricin A chain, abrin
A chain, mocdeccin A chain, alpha-sarcin, Aleurites fordii proteins,
dianthin proteinas, Phytolaca ame;icéna proteins (PAPI, PAPII, and PAP-8B),
momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis
inhibitor, gelonin, mitogellin, restrictocin, phenomycin, enomycin and the
tricothecenes. - See, for example, WO 93/21232 published October 28, 1993.

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

A variety of radioactive isotopes are available for the production of
radioconjugated antagonists or antibodiea. Examples include At'*, 13, 1135,
¥Y"?, Re', Re!'™, sm'?, Bi"?, P* and radioactive isotopes of Lu.

Conjugates of the ahtibody and cytotoxic agent mhy be made using a
variety of bifunctional protein coupling agents such as N-succinimidyl-3-
(2-pyridyldithiol) propionate (SPDP), succinimidyl-4- (N-maleimidomethyl)
cyclohexane-l-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 {(puch as bis (p-azidobgnzoyl) hexanediamine), bie-diazonium

derivatives {such -ag .biéL(p-diazoniumbenzoyl)-ethylenediamine),
diisocyanates (such as tolyene 2,6-dlisocyanate), and bie-active fluorine
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compounds (Buch as 1,5-difluoro-2,4-dinitrobenzene). For example, a ricin
immunotoxin can be prepared as deascribed in Vitetta et al. Bcience 238:
1098 (1%887). Carbon-l14-labeled 1l-ipothiocyanatobenzyl-3-methyldiethylene
triaminépentaacetic acid (MX-DTPA) is an exemplary chelating agent for
conjugation of radionucleozidé to the antagonist or antibody. See
W094/11026. The linker may be a “cCleavable linker® facilitating release of
the cytotoxic drug in the cell. For example, an acid-labile linker,
peptldase-sensitive linker, dimethyl linker or disulfide-containing linker
{Chari et al. Cancer Research 52: 127-131 (1992)) may be used.

Altermatively, a fusion protein compriming the antibody and cytotoxic
agent may be made, e.g. by recombinant techniques or peptide synthesis.

The antibodies of the present invention may also be conjugated with a
prodrug-activating enzyme' which converta a prodrug {e.g. a peptidyl
chemotherapeutic agent, Bee WOB1/01145) to an active anti-cancer drug.
See, for example, WO 88/07378 and U.S. Patent No. 4,975,278,

The enzyme component of such conjugates includes any enzyme capable
of acting on a prodrug in such a way Bo as to covert it into its more
active, cytotoxic form.

Enzymes that are useful in the method of this invention include, but
are not limited to, alkaline phosphatase useful for converting phosphate-
containing prodrugs into free drugs; aryleulfatase useful for converting
sulfate-containing prodrugs:inﬁo free drugs; cytosine deaminase upeful for
converting non-toxic 5-fluorocytosine into the anti-cancer drug, 5-
fluorouracil; proteapes, auch as derratia protease, thermolysein,
subtilisin, carboxypeptidases and cathepsins (such as cathepsins B and L),
that are useful for converting peptide-containing prodrugs into free drugs;
D-alanylcarboxypeptidases, useful for converting prodrugs that contain D-
amino acid substituents; carbohydrate-cleaving enzymes such as f-
galactosidase and neuraminigase useful for converting gi;cosylated prodrugs
into free drugs; B—lactam;se ubéfuf:for converting druge derivatized with
p-lactams imnto free drugs;'and penicillin amidases, such as penicillin V
amidape or penicillin G amidaee, useful for converting drugs derivatized at
their amine nitrogens with phenoxyacetyl or phenylacetyl groups,
respectively, into free drugs. Alternatively, antibodies with enzymatic
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 thisﬁiﬂ;énéion can be covalently bound to the antibody
by techniques well known 1n the art such as the use of the
heterobifunctional c¢rosslinking reagents discussed above. Alternatively,
fusion proteins coemprising 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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known in the art (see, :e.g., _NeuSerger et al., ure, 312: 604-608
(1984)) . '

Other medifications of the antibody are contemplated herein. For
example, the antibody may be linked to one of a variety of nonproteinaceous
polymers, e.q.., polyethylene glycol, polypropylene glycol,
polyoxyalkylenes, or copolymers of polyethylene glycol and polypropylene
glycol.

To increase the gerum half life of the antibody, one may incorporate
a salvage receptor binding epitope into the antibody (especially an
antibody fragment) as described in US Patent 5,739,277, for example. AB
used herein, the term "Balvage receptor bhinding epitope" refers to an
epitope of the Fe region of an IgG molecule (e.g., IgG,, IgG,, IgG,, or IgG,)
that is responsible for increasing the in vivo serum half-life of the IgG
molecule. Alternatively, or additionally, one may increase, or decrease,
serum half-life by altering the amino acid sequence of the Fc region of an
antibody to generate variants with altered FcRn binding. Antibodies with
altered FcRn binding and/or serum half life are described in WO00/42072
{Presta, L.}. ' :

ko kb bk kb kbbb kb kbbb hdwbh

Formulations comprising Apo2L/TRAIL, death receptor antibodies,
and/or CD20 antibodies are also provided by the present invention. It is
believed that such formulations will be particularly suitable for storage
as well as for therapeutic administration. The formulations may be
prepared by known techniques. For instance, the formulations may be
prepared by buffer exchange on a gel filtration column,

Typically, an appropriate amount of an acceptable salt or carrier is
used in the formulation to render the formulation ipotonic. Examples of
pharmaceutically-acceptable carriers include saline, Ringer's solution and
dextrose solution. The pH of the formulation is preferably from about 6 to
about 9, and more preferably from about 7 to about 7.5, It will be
apparent to those persons skilled in the art that certain carriers may be
moxre preferable depending upon, for instance, the route of administration
and concentrations of Apo-2 ligand, death receptor antibodies, and/or CD240
antibodies.

Therapeutic compositions can be prepared by mixing the desired
molecules having the appropriate degree of purity with optional carriers,
excipients, or stabilizers (Remington's Pharmaceutical Sciences, 16th
edition, Osol, A. ed. (1980)}, in the form of lyophilized formulations,
agueous soluq;ons or aqueous suspenslons. Acceptable carriers, excipientas,
or etabilizers 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; preservativen (such as
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ammonium chloride; hexa

octadecyldimethylbenzyl ethonium chloride;
benzalkonium chloride, benzethonium chloride; phenol, butyl or benzyl
alcohol; alkyl parabens such as methyl or propyl paraben; catechol;
resorcinol; cyclohexanol; 3-pentancl; and m-cresol); low molecular weight
(less than akout 10 xepidues) polypeptides; proteina, such as serum
albumin, gelatin, or immunoglobulina; hydrophilic polymers such as
polyvinylpyrrolidone; amino acids such as glycine, glutamine, asparagine,
histidine, arginine, or lysine; monosaccharides, disaccharides, and otherx
carbohydrates including glucose, mannose, or dextrins; sugars such as
sucxose, mannitol, trehalose or sorbitol; salt-forming counter-ions such as
sodium; and/or non-ionic surfactante such as TWEEN™, PLURONICS™ or
polyethylene glycol (PEG). al

Additional examples of, such carriers include ion exchangers, alumina,
aluminum stearate, lecithin:.;erum proteins, such as human serum albumin,
buffer substances such as glycine, sorbic acid, potassium aorbate,'partial
glyceride wmixtures of saturated vegetable fatty acids, water, salts, or
electrolytea such as protamine pulfate, discdium hydrogen phosphate,
potassium hydrogen phosphate, sodium chleoride, colloidal silica, magnesium
trisilicate, polyvinyl pyrrolidone, and cellulose-based Bsubstances.
Carriers for topical or gel-based forms include polysaccharides such as
sodium carboxymethylcellulcse or .methylcellulose, polyvinylpyrrolidone,

polyacrylates, polyoxyethylene-polyoxypropylene-block polymers,
polyethylene glycol, and wood wax alcohols. For all administrations,
conventional depot forms are suitably used. Such forme include, for

example, microcapsules, nano-capsulea, liposomes, plasters, inhalation
forms, nose sprays, sublingual tablets, and sustained-release preparations.

Formulaticns to be used for in vivo administration should be sterile.
This 18 readily accomplished by filtration through sterile filtration
membranes, prior to or following lyophilization and reconstitution. The
formulation may be stored _in lyophilized form or in solution if
administered gsystemically, 1f in lyophilized form, it is typically
formulated in combination with other ingredients for reconstitution with an
appropriate diluent at the time for use. An example of a 1liquid
formulation is a sterile, clear, colorless unpreserved solution filled in a
Bingle-dose wvial for subcutaneous injection,

Therapeutic formulations generally are placed into a container having
a sterile access port, for example, an intravenous solution bag or wvial
having a stopper pierceable by a° hypocdermic injection needle. The
formulations are preferably administered as repeated intravenous (i.v.),
subcutaneous (s.c.), intramuscular (i.m.) injections or infusions, or as
aeroscl formulations suitable for intranasal or intrapulmonary delivery
(for intrapulmonary delivery see, e.g., EP 257,956).

Apo2L/TRAIL, death receptor antibedies, and CD20 antibodies can also
be administered in the form of sustained-releape preparations. Suitable
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examples of sustained-release preparations include semipermeable matrices
of solid hydrophobic polymers containing the protein, which matrices are in
the form of shaped articles, e.g., filme, or microcapsules. Examples of
sustained-release wmatrices include polyesters, hydrogels (e.g., poly(2-
hydroxyethyl-methacrylate) as described by Langer et al., J. Biomed. Mater.
ReB., 15: ~167-277 (198l1) and Langer, Chem. Tech., 12: 98-105 (1982) or
poly(vinylalcohol)}, polylactides (U.S. Patent No. 3,773,919, EP 5B,481),
copclymers of L-glutamic acid and gamma ethyl-L-glutamate (Sidman et al.,
Biopolymers, 22: 547-556 (1983)), ' non-degradable ethylene-vinyl acetata
(Langer et al., s8upra), degradable lactic acid-glycolic acld copolymexrs
such as the Lupron Depot (injectable ﬁicrospherea composed of lactic acid-
glycolic acid copolymer and leuprolide acetate), and poly-D-{-}-3-
hydroxybutyric acid (EP 133,988).

The Apo2L/TRAIL, death receptor antibodies, and CD20 antibodies
described herein can be employed in a variety of therapeutic applications.
Among these applications are methods of treating various cancers and immune
related diseases. Diagnosis in mammals of the various pathological
conditions described herein can be made by the skilled practitioner.
Diagnostic techniques are available in the art which allow, e.g., for the
diagnosis or detection of cancer or immune related digsease in a mammal.
For instance, cancers may be identified through techniques, including but
not limited to, palpation, blood analyeis, x-ray, NMR and the like. Immune
related diseases can alpo be readily identified. In systemic lupus
erythematosus, the central mediator of disease is the production of auto-
reactive antibodies to self proteins/tissues and the subsequent generation
of immune-mediated inflammation. Multiple organs and systems are affected
clinically including kidney, lung, musculoskeletal system, mucocutaneous,
eye, central nervoua system, cardiovascular system, gastrointestinal tract,
bone marrow and blood. Rheumatoild arthritis (RA) 18 a chronic systemic
autoimmune inflammatory disease that mainly involves the synovial membrane
of multiple joints with resultant injury to the articular cartilage. The
pathogenesis i1s T lymphocyte dependent and is associated with the
production of rheumatoid factors, auto-antibodies directed against self
IgG, with the resultant formation of immune complexes that attain high
levels in joint £luid and blood. These complexes in the joint may induce
the marked infiltrate of lymphocytes and monocytes intc the synovium and
subsequent marked synovial changes; the joint apace/fluid if infiltrated by
gimilar cells with the addition of numerous neutrophils-. Tissues affected
are primarily the jointe, often in pymmetrical pattern. However, extra-
articular +isease also occurs in two major forms. One form ims the
development of extra-articular 1lesions with ongoing progressive joint
disease and typical 1leslions -of wpulmonary fibrosim, vasculitis, and
cutaneous ulcers. The pecond form of extra-articular dipease is the sBo
called Felty's syndrome which occurs late in the RA disease course,
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sometimes after HJoint digease has become guiescent,“ and involves the
presence of neutropenia, thrombocytopenia amd splenomegaly. This can be
accompanied by wvasculitis in multiple organs with formations of infarcts,
skin ulcers and gangrene. Patients often also develop rheumatold nodules
in the subcutie tissue oveflyﬁng affected joints; the nodules late stage
have necrotic centers surrouﬁded by a mixed inflammatory cell infiltrate.
Other manifestations which can occur in RA include: pericarditis,
pleuritis, coronary arteritis, interstitial pneumonitis with pulmonary
fibrosis, keratoconjunctivitis sicca, and rheumatoid nodules.

The Apo2L/TRAIL, death receptor antibodies, and CD20 antibodies can
be administered in accord with known methods, s8such as intravenous
administration as a bolus or by continucus infusion over a period of time,
by intramusecular, intraperitoneal, {htracerehroﬂpinal. subcutaneous, intra-
articular, intrasynovial, intrathecal, oral, topical, or inhalaticn routes.
Optionally, adminiatration may be performed through mini-pump infusion
usging various commercially available devices,

Effective dosages and schedules for administering Apo2L/TRATIL, death
receptor antibodies, and CD20 antibodies may be determined empirically, and
making such determinations is within the sekill in the art. Single or
multiple dosages may be employed. 1t is presently believed that an
effective dosage or amount of Apo2L/TRAIL used alone may range from about 1

'g/kg to about 100 mg/kg'ofhbody weight or more per day. Interspecies
gcaling of dosages can be performed in a manner known in the art, e.q., as
disclosed in Mordenti et al., Pharmaceut. Res., 8:1351 (1991).

When in vivo administration of an Apo2L/TRAIL is employed, normal
dosage amounts may vary from about 10 ng/kg to up to 100 mg/kg of mammal
body weight or more per day, preferably about 1 pg/kg/day to 10 mg/kg/day,

depending upon the route of administration. Guidance ap to particular
dosages and methods of delivery is, provided in the 1ljterature; see, for
example, U.S. Pat. Nos. 4,657,760; 5,206,344; or ©5,225,6212. It is

anticipated that different formulations will he effective for different
treatment Eompounda and different disorders, that administration targeting
one organ or tissue, for example, may necespitate delivery in a manner
different from that to another crgan or tissue. Those skilled in the art
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
2H7, which is not conjugated to a cytotoxic agent. Suitable dosages for an
unconjugated antibody are, for example, in the range from about 20 mg/m® to
about 1000 mg/m?. In one embodiment, the dosage of the antibody differs
from that presently recommended for Rituximab. Exemplary dosage regimens
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for the CD20 antibody include 375 mg/m2 weekly :}4 1;; or 1000 mg x 2

{e.g. on days 1 and 15).

It is contemplated that yet additional therapies may be employed in the
methods. The one or more other therapies may include but are not limited to,
adminiptration of radiation therapy, cytokine(s), growth inhibitory agent(s},
chemotherapeutic agent(s), cytotoxic agent(s), tyrosine kinase inhibitors,
ras farnepyl transferase inhibitors, angiogenepis inhibitors, and cyclin-
dependent kinase inhibitors which are known in the art and defined further
with particularity in Section I above.

Exemplary therapeutic antibodies include anti-HER2 antibodies
including rhuMAb 4D5 (HERCEPTIN,) (Carter et al., Proc. Natl. Acad. Sci.
USA, B9:4285-4289 (1992), U.S. Patent No. 5,725,856); anti-IL-8 (St John et
al., Chest, 103:932 (1993), and International Publication No. WO 95/23865);
antl-VEGF antibodies including humanized and/or affinity matured anti-VEGF
antibodies such as the humanized anti-VEGF antibody huA4.6.1 AVASTIN, (Kim
et al., Growth Factors, 7:53-64 (1992), International Publication No. WO
96/30046, and WO 9B/45331, published October 15, 1998); anti-PSCA
antibodies (WO01/40309); antl-CD40 antibodies, including $2C6 and humanized
varliants thereof (WO00/75348); anti-CDlla antibodies including Raptiva™ (UB
Patent No. 5,622,700, WO 98/23761, Steppe et al., Transplant Intl. 4:3-7
(1991), and Hourmant et al., Transplantation 58:377-380 (1994)); anti-IgE
antibodies (Presta et al., J. Immunol. 151:2623-2632 (1993), and
International Publication No. WO 95/19181;US Patent No. 5,714,338, issued
February 3, 1998 or US Patent No. 5,091,313, issued February 25, 1992, WO
93/04173 published March 4, 1993, or International Application No.
PCT/US98/13410 filed June 30, 1998, US Patent No. 5,714.338); anti-cDis
antibodies (US Patent No. 5,622,700, issued April 22, 1897, or as in WO
97/26912, publisphed July 31, 1997); anti-Apo-2 receptor antibody antibodies
(WO 9B/51793 published November 19, 1998); anti-TNF-alpha antibodies
including cA2 (REMICADE, (), CDP571 and MAK-195 (See, US Patent No. 5,672,347
isgued September 30, 1997, lorenz et al. J. Immuncl. 156{4):1646-1653
(1996}, and Dhainaut et al. Crit. Care Med. 23(9):1461-1469 (1995)); anti-
Tisaue Factor (TF) antibodies (European Patent No. 0 420 937 Bl granted
November &, 1994)}; anti-human o-f, integrin antibodies (WO 98/06248
published February 19, 1998); ahti-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. 4,515,093 issued May 7, 1985); anti-
CD25 or anti-Tac antibodies such as CHI-621 (SIMULECT.) and ZENAPAX K (See
US Patent No. 5,693,762 issued December 2, 1997); anti-CD4 antibodlies such
as the cM-7412 eantibody (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
againgt Fc RI as in Grazianp et al. J. Imrunol. 155(10) :4996-5002 (1995);
anti-carcinoembryonic anﬁigen {CER} antibodiesp puch as hMN-14 {Sharkey et
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al. cancer Res. 55(238uppl): 59355-59458 (1995); [/ antjbodies directed
égainst breast epithelial cells including huBrE-3, hu-Mc 3 and CHL6
(Cerianl et al. Cancer Res. 55(23): 5852a-5856p (1995); and Richman et al.
Cancer Res. 55(23 Supp): 59168-59208 (1995)); antibodies that bind to colon
carcinoma cella such as €242 (Litton et al. Bur J. Immunol. 26{1}:1-9
(1996)); anti-CD38 antibodies, e.g. AT 13/5 (Ellis et al. J. ZImmunol.
155(2) :925-937 (1995}); anti-CD33 antibodies puch as Hu M195 (Jurcic et al.
Cancer Res 55(231 Suppl):5908s-59108 (1995) and CMA-676 or CDP771; anti-CD22
antibodies such as LL2 or LymphoCide (Juweid et al. Cancer Res 55(23
Suppl) :58998-59078 (1995); anti-EpCAM antlbodies such as 17-1A (PANOREX );
anti-GpIIb/IITa antibodies such as abciximab or c7E3 Fab (REOPRO.); anti-
RSV antibodies such as MEDI-4%3 (SYNAGIB.(); anti-CMV antibodies such aa
PROTOVIR,; anti-HIV antibodies auch as PRO542; anti-HEpatitis antibodiesn
such as the anti-Hep B antibody OSTAVIR. ; anti-CA 125 antibody OvaRex;
anti-idiotypic GD3 epitope antibody BEC2; anti-,v,3 antibody VITAXIN,:;
anti-human renal cell carcinoma antibody such as ch-G250; ING-1; anti-human
17-1A antibody (3622W%4); anti-human colorectal tumor antibody (A33); anti-
human melanoma antibody R24 directed against GD3 ganglioside; anti-human
squamous-cell carcinoma (S5F-25); and anti-human leukocyte antigen (HLA)
antibodies such as Smart ID10 and the anti-HLA DR antibody Oncolym (Lym-1).

Preparation and dosing achedulga for chemotherapeutic agents may be
used according to manufacturers' instructions or as determined empilrically
by the skilled practitionér. Preparation and doeing schedules for such
chemotherapy are aleo described in Chemotherapy Service Ed., M.C. Perry,
Williams & Wilkins, Baltimore, MD {1992). The chemotherapeutic agent may
precede, or follow administration of the Apo2L/TRAIL, death receptor
antibody, and/or CD20 antibody, or may be given eimultaneously therewith.

Sometimes, it may be beneficial to also administer one or more
cytokines or growth inhibitory agent.

The Apo2L/TRAIL, death receptor antibodies, and CD20 antibodies ({and
ene or more other therapies) may be administered concurrently or
sequentially. Following administration, treated cells in vitro can be
analyzed. Where there has been in vivo treatment, a treated mammal can be
monitored in various ways well known to the ekilled practitioner. For
inptance, cancer cells can be examined pathologically to assay for necrosis
or serum can be analyzed for lmmune system responses.

For RA, and other autoimmune diseases, the Apo2L/TRAIL, death
receptor antibody, and/or CD20 aqt%hody may be combined with any one or
more of the immunosuppressive agents, chemotherapeutic agents and/or
cytokines listed in the definitions section above; any one or more disease-
modifylng antirheumatic drugs (DMARDs), l such as hydroxycloroquine,
sulfapalazine, methotrexate, leflunomide, azathloprine, D-penicillamine,
Gold {oral), Gold {intramuscular), minocycline, cyclosporine,
Staphylococcal protein A immunoadsorption; intravenocus immunoglobulin

- - - g - p . -
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(IVIG)}; nonatercidal antiinflammatory drugs (NSAIDs)“% glucocorticoid (e.g.
via Jjoint injection); cq;;{costeroid {e.g. methylprednisclone and/or
prednisone); folate; an anti-tumor necromis factor (TNF) antibody, e.g.
etanercept/ENBREL™, infliximab/REMICADE"™, D2E7 (Knoll) or CDP-B70
{Celltech); IL-1R antagonist (e.g. Kineret); IL-10. antagonist (e.g.
Ilodecakin); 4 blood «clotting modulator {e.g. WinRho) ; an TL-6
antagonist/anti-TNF (CBP 1011); CD40 antagonist (e.g. IDBC 131); 1Ig-Fc
receptor agkagonist (MDX33); immunomodulator (e.g. thalidomide or ImmuDyn);
antl-CD5 antibody (e.g. H5gl.l1l); macrophage inhibitor (e.g. MDX 233);
costiﬁulatory blocker (e.g.. BMS ‘188667 or Tolerimab); complement inhibitor
{e.g. h5G@1.1, 3IE10 or an anti-décay accelerating factor (DAF) antibody); or
IL-2 antageonist (zxSMART).

For B cell malignancies, e.g., the Apo2L/TRAIL, death receptor
antibody, and/ox CD20 antibody may be combined with a chemotherapeutic
agent; cytokine, e.g. & lymphokine such as IL-2, IL-12, or an interferon,
such as interferon alpha-2a; other antibody, e.g., a radiolabeled antibody
such as ibritumomab tiuxetan (ZEVALIN®), iodine I tositumomab (BEXXAR™),
M1  Lym-1- (ONCOLYM™), ‘*°Y-LYMPHOCIDE™; anti-CD52 antibody, such as
alemtuzumab (CAMPATH-1H™), 'Janti-HLA-DR-p antibody, such as apolizumab,
anti-CD80 antibody (e.g. IDEC-114), epratuzumab, HulD10 (SMART 1D10™), CD19
antibody, (D40 antibody or CD22 antibody; an immunomodulator (e.g.
thalidomide or ImmuDyn); an inhibitor of angiogenesis (e.g. an anti-
vascular endothelial growth factor (VEGF) antibody such as AVASTIN™ or
thalidomide); idiotype vaccine (EPOCH); ONCO-TCS™; HSPPC-96 (ONCOPHAGE™);
liposomal therapy (e.g. daunorubicin citrate liposcme), etc.

In another embodiment of the invention, articles of manufacture
containing materials useful for'the éreatment of cancer or immune related
digease, described above, are provided. In cne aspect, the article of
manufacture comprises (a) a container comprising CD20 antibody {preferably
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
ingert with instructions for treating cancer or immune related diseage in a
patient, wherein the instructione indicate that amounts of the CD20
antibody and the Apo2L/TRAIL or death receptor antibody are administered to
the patient rhat are effective to provide synergistic activity in treating
the disease. -

In all of these aspects, the package insert is on or associated with
the contaimer. 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 compositicn
that is effective for treating the é;ncer or immune related disease and may
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have a sterile access port (for example the container y be an intravenous
solution bag or a wvial having a stopper pierceable by a hypodermic
injection needle}. At least one active agent in the composition is the
CD20 antibody, Apo2L/TRAIL or death receptor antibody. The label or
package ineert indicates that the composition is used for treating cancer
or immune related disease ;p a patient or subjéct eligible for treatment
with specific guidance regaiding dosing amounts and intervals of antibody
and any other wmedicament being provided. The article of manufacture may
further comprise an additional container comprising a pharmaceutically
acceptable diluent buffer, such as bacterioatatic water for injection
(BWFI), phosphate-buffered saline, Ringer's solution, and/or dextrose
solution. The article of manufacture may further include other materials
desirable from a commercial and user standpoint, including other buffers,
diluents, filtersa, needles, and ayringes.

The following examples are offered for illustrative purposeas only,
and are not intended to limit the scope of the present invention in any
way. All patent and literature references cited in the present
specification are hereby incorporated by reference in their entirety.

EXAMPLER
Commercially available reagents referred to in the examples were used
according to manufacturer's instructions unless otherwise indicated. The
source of those cells identified in the following examples, and throughout
the gpecification, by uay'of:reference to the ATCC is the American Type
Culture Collection, Manassas, Virginia.

Example 1
Analysis of Apo2L/TRAIL receptor expression in B lymphoma
cell lines

To examine the cell-surface expreasion of Apo2L/TRAIL receptors (DR4,
DR5, DcRl, and DcR2) in human lymploma cell lines, the B lymphoma cell
lines Ramos, Daudi, Raji, 'and’' BJAB' (ATCC) were analyzed by FACS using
monoclonal antibodies specific for DRe {(mhb 4H6.17.8; ATCC HB-12455), DRS
(mAb 3H3.1%.5; HB-12534), DcRl {(mAb 6G9; Genentech, Inc.), or DeR2 (mAb
1G9, Genentech, Inc.) For Ramos cells, the analysis was carried out twice
to ensure reproducibility (RAMOS A and B).

As jillustrated in Figure 4, DR4 and DR5 were expressed at significant
levels {(mean fluorescence shift of approximately 0.5 - 1.7 units) in all
four of the cell lines, while DcR1 and DcR2 were expressed at lower or
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

lines, the B lymphoma cell lines Ramose, Daudi, Raji, and BJAB (ATCC) were
62
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analyzed by FACS using a monoclonal, antibody specif for CD20 (RITUXAN®,
Genentech, Inc.). For Ramoé cells,'the analysis waB carried out twice to
ensure reproducibility (RAMOS A and B).

As illustrated in Figure 5, all four cell lines expressed high levels
of CD20, indicated by a mean fluorescence shift of approximately 5 - 15
units.

Example 3
Effect of Apo2L/TRAIL, RITUXAN®, or combination treatment on the

growth of pre-established subcutanecus BJAB lymphoma tumor xenografts
in SCID mice o

SCIDP mice were injected subcutaneously with human B-cell
non Hodgkin’s BJAB lymphoma cells (ATCC) (20 million cells per mouse) and
tumcrs were allowed to grow to -200 mm'. The mice were then divided into 4
study groups (8 mice 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 (aminc acide 114-
2081 of Figure 1) (60 mg/kg), or with 1 IP dose per week over 2 weeks (l.e.,
daye 0 and 7) of RITUXAN® (4 mg/kg, Genentech, Inc.), or the combination of
these latter Apo2L/TRAIL and RITUXAN® regimens (Figure 6).

Tumors in vehicle-treated mice grew rapidly, while &single-agent
Apo2L/TRAIL or RITUXAN® treatment markedly delayed tumor growth. One mouse
in the Apo2L/TRAIL group showed complete tumor ablation, leaving a tumor
incidence (TI) of 7/8. RITUXAN® tresatment did not ablate any tumora but
showed a more prolonged effect. Importantly, combined treatment with
Apo2L/TRAIL and RITUXAN® caused a dramatic reduction in tumor volume in all
mice, with™5 out of 8 mice showing complete tumor ablation and 31/8 showing
minimal tumor growth for at least 28 days. These resulte indicate that
Apo2L/TRAIL and RITUXAN® can exert synergistic anti-tumor activity against
lymphoma xenografts.

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

growth of pre-established subcutanecus BJAB lymphoma tumor xenografts °
grown in SCID mice

A similar study tc the one’ described in Example 3 was conducted. SCID
mice were injected subcutanesously 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 atudy groups (8 mice
per group) and treated with five intraperitoneal (IP) doses per week over
2 weeks (i.e., days 0-4 and 7-11) of wvehicle (0.5M Arg-Succinate/20mM
Trise/0.02% Tween 20 pH =7.2), Apo2L/TRAIL (“hpo2L.0"; amino acids 114-281
of Fig.l) (60 mg/kg), or with 1 IP doBe per week over 2 weeks {(i.e., days 0
and 7) of RITUXAN® (4 mg/kg), or the combination of these latter

Apo2L/TRAIL and RITUXAN® regiméns.
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The results are shown in Figq. 7. Tumors in vehi ~treated mice grew
rapidly, while single-agent Apo2L/TRAIL or RITUXAN® treatment markedly
delayed tumor growth. Neither Apo2L/TRAIL nor RITUXAN® alone caused any
complete regresslons, while RITUXAN® showed a more prolonged effect. As in
the study described in Example 3, combined treatment with Apo2L/TRAIL and
RITUXAN® caused a remarkable reduction in tumor volume in all mice, with 6
out of 7 mice showing complete tumor ablation. These results indicate that
Apo2L/TRAIL and RITUXAN® can exert synergistic anti-tumor activity against
lymphoma xenografts.

Example §
Effect of Apo2L/TRAIL, RITUXAN® or combination treatment on caspase

procesging in pre-establighed pubcutanecus BJAB lymphoma tumor
xenografta grown in SCID mice

To examine the processing of apoptosis-mediating caspases in treated
tumors (indicated by proteolytic caspase processing), SCID mice were
injected subcutaneocusly with human B-cell non Hodgkin’s BJAB lymphoma cells
(ATCC) (20 million cells per mouse) and tumors were allowed to grow to -20G0
mm’. The mice were then treated with vehicle (0.5M Arg-Succinate/20mM
Tris/0.02% .Tween 20 pH =7.2) (n=1), 1 IP dose of Apo2L/TRAIL (60 mg/kg)
(n=1), or 1 IP dose of RITUXAN® (4 mg/kg., Genentech, Inc.) (n=2), or the
combination of these latter Apo2L/TRAIL and RITUXAN® dopes (n=2}. Two days
after treatment, the tumors were harvested, lysed in 1lysis buffer, and
subjected to immunoblot with specific antibodies againat Caspase 8, 3, 9,
and 7 (with anti-beta actin antibody as a loading contrel) to visualize

caspase processing (Figure 8},

Apo2L/TRAIL 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
Apo2L/TRAIL and RITUXAN® (AR) did not further increame caspase processing
as compared to ApoZL/TRAIL alone. These results suggest that the
synergistic anti-tumor activity between Apo2L/TRAIL and RITUXAN® is not
necessarily mediated by erhancement of apoptosis, suggesting that
combination of apoptosis activation mediated by Apo2L/TRAIL and complement-

dependent lyesip together with ADCC mediated by RITUXAN® may underlie the
observed anti-tumor synexrgy.

Example 6

Effect of agonistic DR5 antibody, RITUXAN®, or combination treatment
on the growth of pre-established subcutaneous BJAB lymphoma tumor
xenografte 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

tumors were allowed to grow to ~200 mm’. The mice were then divided into 4
64
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study groupe (7 mice per group) and treated with one léé;.eritoneal {IP)
injection per week over 2 weeks {(i.e., days 0 and 7) ‘of vehicle (0.5M Axg-
Succinate/20mM Tris/0.02% Tween 20 pH =7.2), agonist DRS monoclonal
antibody (“Apomab”) (10 mg/kg), or RITUXAN?® (4 mg/kg), or the combination of
these latter DR5 antibody and RITUXAN® regimens {(Figure 9). Tumors in
vehicle-treated mice grew rapldly, while single-agent DR5 antibody or
RITUXAN® treatment markedly delayed tumor growth. Importantly, combihed
treatment with DRS antibody and RITUXAN® caused a dramatic reduction in
tunor volume in all mice, with 5 out of 7 mice. showing complete tumor
ablation and 2/7 showing minimal tumor growth for at least 35 days. These
results indicate that agonist DRS antibody and RITUXAN® éﬁn exert
synergistic anti-tumor activity against lymphoma xenografts.

ol

Example 7

Effect of agonistic DRS antibody, RITUXAN®, or combination treatment
on caspase processing in pre-established subcutaneous BJAB lymphoma
Eumor xenografts grown in SCID mice

To examine the processing of apoptosis-mediating caspases in treated
tumors ({indicated by proteolytic caspase processing), 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 trxeated with vehicle (0.5M Arg-Succinate/20mM
Tris/0.02% Tween 20 pH <=7.2) (ncl), or 1 IP dose of RITUXAN® (4
mg/kg) (n=2), or 1 IP dose of agonist DR5 antibody (10 mg/kg) (n=2), or the
combination of these latter DR5S antibody and RITUXAN® doses (n=2). Two
days after treatment, the tumors were harvested, lysed in lysis buffer, and
subjected to immunoblot with specifié antibodiea against Caspase 8, 3, 9,
and 7 (with antli-beta actin antibody as a Jloading control) to visualize
caspase proceseing (Figure 10).

Agonist DR5 antibody treatment (A) induced increased procesaing of
cagspase 8, 3, 9, and 7 as compared to the vehicle control (V), while
RITUXAN® (R) did not induce caspase processing. NHotably, combination
treatment with DR5 antibody and RITUXAN® (AR) did not further increase
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 mediatediby enhancement of apoptosis, but rather that
the combination of apoptosis activation mediated by agonist DRS antibody

and complement-dependent lysis together with ADCC mediated by RITUXAN® may
underlie the obaserved anti-tumor synergy.

Further data illustrating expression of CD20 and Apo2L/TRAIL
receptors in NHL cell lines and the effects of Rituximab, ApozZL/TRAIL and
combinations thereof on cancer cells are provided in Figures 11-16.
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WHAT IS CLAIMED IS:

1. A method of treating cancer cells, comprising exposing mammalian

cancer cells to a synergistic effective amount of Apo2L/TRAIL
polypeptide and CD20 antibody. 7t

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

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

4, The method of claim 1 wherein said cancer cells are exposed to
said pynergistic effective amount of Apo2L/TRAIL polypeptide and CD20
antibody in vivo.

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 agenta.

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

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

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

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

1l. The method of claim 10 wherein said CD20 antibody is the antibody
Rituximab.

12. A method of treating an immune related disease, comprising
adminlstering to a mammal a synergistic effective amount of
Apo2L/TRAIL polypeptide and CD20 antibody.

-— - iy ey p—— e -— .. -
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13. The method of claim 12 wherein said ApozL;:ﬁhIL polypeptide
comprises amino acids 1-281 of Fig. 1 (SEQ ID NO:1) or a fragment or
variant thereof.

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

15. The method of claim 12 wherein said Apo2L/TRAIL polypeptide is
expressed in a recombinant host cell pelected from the group
congisting of a CHO cell, yeast cell and E. cold.

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

17. The method of claim 12 wherein said immune related dlsease is
rheumatoid arthritis or multiple sclercsis.

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

antibody. '

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

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

21. The method of claim 1 or 12 wherein said Apo2L/TRAIL polypeptide
and CD20 antibody are gdministered concurrently.
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ABSTRACT OF THE DIBC!I’..DS'.31

Metheds for using death receptor ligande, such as Apo-2 ligand/TRAIL
polypeptides or death receptor antibodies, and CD20 antibodies to treat
conditions puch as cancer and immune related diseapes are provided.
Embodimente of the invention include methods of using Apo2L/TRAIL or death
receptor antibodies such as DRS antibodies and DR4 antibodies in
combination with CD20 antibodies.
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SECRETARY OF STATE

APOSTILLE

(Convention de La Haye du 5 octobre 1961)

. Country: United States of America

This public document

2. has been signed by AIDA MICLAT GUIAM
3. acting in the capacity of Notary Public, State of California
4. bears the séal/stamp of AIDA MICLAT GUIAM, Notary Publiic,

© ® N O o

LIPS

NP-24 A (REV, 4-08)

State of California

CERTIFIED
At Sacramento, California
the 15th day of December 2005

by Deputy Secretary of Stale, State of Callfornia
No. 267083

Seal/Stamp:




State of Callfornia
88

County of gm A’uto

on_ Decembu, L., 2005 poomme, Mily Mide] Gunto
[ . Narms mr Tha o Offcas {25, “Jano Dos, atesy Pl
personally appeared Timw Pu, L. Sehesarfry
{2
01 personally known to me
X proved to me on the basis of satisfactory
avidence

to be the person{e} whose name{ey is/are
subscribed 1o the within Instrument and
acknowledged to ma that he/sheihey-exacutad
the eame in his/herithelr authorized
capacityfiesy, and that by histhenihelr-
signatura{a} on the Instrument the parson{e}, or
the entity upon bshal! of which the person{s}
acted, executed the instrument.

WITNESS my hand and official seal.
a-ﬂ Muad T "

" Gignaiun of Nelsry Puby

OPTIONAL
Though the information below io not required by law, it may prove veluabie io peysons ralying on the documer and could prevent
\' frmuckyert removal and reattschmant of this form to ancther document.

Deacy ptlgn of Attached Document
Titla or Type o;"b’ow\rpant:

Document Date: \ Number of Pages:

Signer(s) Other Than Named h&:\

Capacity(les) Claimed by Signer \\

Signer's Name:

O Individual

O Corporate Officer — Title(s):
O Partner — [ Limited (] Genara!
O Attomey-In-Fact

O Trustes

O QGuardian or Conservator

O Other:

SE

Signer Is Represanting:

ummm-muun PO, Bax 2402 - Chmiwweuth. CA §1213-2402 » wwanationsinowsy.og
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BOGOTA - COLOMBIA

PODER

Yb (nosotros)

domicillado(s) en

Nombro(amos) a: JUAN PABLO CADENA SARMIENTO
y/o BEATRIZ JARAMILLO y/o CARLOS H. PALACIO
EASTMAN yo HECTOR GOMEZ MEJIA, de Bogots,
Colombla, apoderados verdaderos y legales con poder
espacial, amplio y suficlente, para recabar de las oficinas y
tutoridades colomblanas administrativas, judiclales y de
policia, en cuslquler instancia o recursc, la obtencién de
patentes’ de Invencidn, registros de marcas, disefios
Industriales, modelos de utilidad, depdsitos de nombres
comerciales y ensefias, registros de derechos de autor y
contratos sobre los mismos, obtencién de certificados de
obtentor de variedades vegetales, asl como sus prémmogas,
renovaciones, anotaciones de traspaso, camblos de nombre
y/o domioclllo; elaborar, tramitar y registrar contratos de

ncia y licencias de cualesquiera clases; intervenir como

mandante o como demandado en cualquier instancla y

“"“reourso ante cualquier juez, corporacién, funcionario publico

o autoridad en acclionss judiclales, administrativas y de
pollcla tales como: oposiclones al registro de marcas;
acciones de caducidad, cancelacién y nulidad; accionas
reivindicatorias, acclones derivadas de la obtencién o
axplotacion de licencias; acciones de competencia dasleal;
démandas penales; acclones de indemnizacién de

perjuicios, reclamos y observaciones a solictudes de
" patenies, disefios industriales, modelos da utlidad, en el
elercicio de medidas cautelarss y en otras acciones o
medidas simllares.

A este efacto, lo{s) faculto(amos) para elevar solicltudes,
formular descripciones, enmiendes, protestas,
declaraciones, oposiciones, cancelaciones, nulidades,
apelaclones y reclamos; pagar Impuestos, cuotas y
gravdmenas prescritos por la ley; renunclar o desistir a
erechos concedidos 0 en curso de concesidn; recibir toda
lase de documentos y valores, dando el descargo

(" “respectivo, y, en general, para dar ante dichas autoridades

todos los pascs necesarios al efecto indicado y tomar todas
las medidas que creyeren conducentes al resguardo de mis
(nuestros intereses), con todas las deméds facultades legales
necesarias.

. Este poder comprende la faculted de ratificar o confirmar en
ml (nuestro) nombre lo actuado asl como la faculted de
* desistir, transigir, comprometer, y la ds sustituirio en todo, o
en parte y revocar sustituclones. Asimismo nombro{amos)
a: JUAN PABLO CADENA SARMIENTO y/o BEATRIZ
JARAMILLO y/o CARLOS H. PALACIO EASTMAN y/o
HECTOR GOMEZ MEJIA,, domiciliado{s) en la Carrera 7
No. 18-56 Piso 9, mis {nuesiros) apoderados en Colombia,
con facultades para reclbir notfficaciones y designar
apoderados judiciales o extrajudiciales.

Otorgado y firmado en

hoy - de de 200_
Firma

Nombre

Cargo

gl s

POWER OF ATTORNEY
I (We) Genentech, Inc.
1 DNA Way
domiclled in

South San Fruncisco, California 94080-4990
USA

Hereby appoints JUAN PABLO CADENA SARMIENTO
and/or BEATRIZ JARAMILLO and/or CARL § H.
PALACIO EASTMAN and/or HECTOR GOMEZ MEJIA, of
Bogotd, Colombla, my (our) true and lawful attomeys with
special, ample and sufficient powar to obtain from the
Colombian administrative, judicial and police offices and
authoritles, in any insiance, privileges of patenits of
invention, registration of trademarks, indusirial designs and
utility models; reglstration of commercial names and
emblems, registration o copyright and contracts related
thereto, certificates of obtainers of vagetables varieties, as
well as extensions, renewals and recordal of assignments
and changes of name and domicile related to the above; to
prepare, prosecute and register licenses of any kind; to act
as plaintif or defendant in any instance or recourse, and
befors any judge, corporation, public official or authority in
judicial, administrative and police actlons, such as:
opposltions to the registration of trademarks; caducity,
cancellation and nuliity actions; claim actlons derived from
the obtaining or explotation of licenses, action of unfair -
competition; criminal proceedings, actions for payment of
damages: claims or observations oni patent applications,
models, industrial designs and utility modaels; in the exercise
of preventlve measures and in other actions or similar
proceedings.

To that effect they hereby empowered to file applications,
formulata descriptions, amendments, protests, declarations,
oppositions, cancellations, nullities, appeals and claims; to
pay texes, quotas and assessments prescribed by law,
renounce or welve the rights granted, or In the proceas of
granting; to receive all kinds gisiet Yig
giving the respective releage’s
take before said auth fiastthh:

adand, in general, to
: ;-;:_ stepa to such

effect, and any me gagn periinent o
the safeguard Wl the other
necesaary(

eettle and compromiae ¢ on Y (od _Tb 'haH‘ and to aubstitute
this power in wholé orin‘part\gnd to redoke substitutions. At
the same time | (We) hersby appoints JUAN PABLO
CADENA SARMIENTO ‘and/or BEATRIZ JARAMILL
and/or CARLOS H. PALACIO EASTMAN and/or HECTOR
QOMEZ ME.UIA, domiciled In Carrera 7 No. 16-56, Piso 8,
my (our} attomey(s) in fact, with powers to receive
notifications and to designate judicial and extrajudiclal
attorneys.

South San i"ranciscu, California
Granted and signed in  USA

Signature

Timothy R. SchwartzJ Ph, D,
Section Patent Counsel
Authorized Corporate Signatory
Genentech) Ine,

Name
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AUTHO TION

Genentech, Inc. hereby authorizes any of Janet E. Hasak, Mark T. Kresnak, Jeffrey S.
Kubinec and Timothy R. Schwartz, for so long as they remain employees of Genentech,
Inc., to execute, on its behalf, any submissions associated with the filing, prosecution,
granting, and extension and maintenance of grant of patent and trademark applications in
the U.S. and foreign countries, contracts relating to biological deposits with the American
Type Culture Collection, and assignments to publishers of copyrights covering works
authored by Genentech employees. S

ugust 27, 2002 Atow Yohmosen..
Dated Sean A. Johnston
Vice President,Intellectual Property

Genentech, Inc.
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TRADUCCION AL ESPANOL del Documento de Pader otorgado por Genentech,
Inc. domiciliada en 1 DNA Way, South San Francisco, California 84080-4990,
Estados Unidos de América.

ESTADO DE CALIFORNIA
SECRETARIA DE ESTADO

APOSTILLA
(Convencién de La Haya del § de Octubre de 1961)

1 Pals: Estados Unidos de América
Esta documento pdblico
2. ha sido firmmado por AIDA MICLAT GUIAM
3. actuando en capacidad de Notario Publico, Estado de California
4, lleva el sello/timbre de AIDA MICLAT GUIAM, Notario Plblico
Estado de California

CERTIFICADO

en Sacramento, Califomnia

el 15 de diciembre de 2005 _
por el Secretario de Estado Delegado, Estado de & ali
No. 267083 "
Sello/Timbre

© e N OO

10. Firma

(Firma)

Secretario de Estado
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RECONOCIMIENTO TODO-PROPOSITO DE CALIFORNIA

Estado de Califonia )
} ss.
Condado de San Mateo )

El 6 de diciembre de 2005, ante mi, AIDA MICLAT GUIAM, aparecié personalments
Thimoty R. Schwartz

[0 a quien conozco personalmente

quien demostrd ante mi en base a
evidencia satisfactoria ser la persona cuyo

Hay un sello que dice: nombre esta suscrito en el instrumento y
eg’alggm"ﬁgs'gg: R quien reconocié ante mi que ejecuts el
Notario Publico-California mMiSMo en su capgcidad autorizada, y que
Condado de San Mateo por su firma en el instrumento la persona o
Mi comisién expira Dic. 9 de 2007 la entidad a nombre de la cual la persona

actud, ejecutd el instrumento.
Atestigua mi firma y sello oficial,
AIDA MICLAT GUIAM

OPCIONAL
Aunque ls imflormaciin en esla seccidn no es requerida por Ia ley, pueda probar ser valiosa para las parsonas que sa basan en of documanto y puede
prevank I remociin ¥ readhesion freudulsnis de esta forma a ol documento

Descripcion adiclonal de cualquier documento anexo
Tltulo o tipo de documento:
Fecha del Documento: : Nimero de paginas:
Firmante(s) diferente(s) a (los) nombrado(s} arriba:

Capacidad(es) Ralvindicada(s) por ol {los) firante(s)
Nombre del firnante:
Individuo
Funclonaric Corporativo — Titulo(s):
Soclo - [ Limitado OJ General
Abogado de hecho

Fideicomisario

Guardian o consarvador

Otro:

ooOoo0ooono

El firmante representa:
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AUTORIZACION

Genentech, Inc. por la presente autoriza a cualquiera de Janet E. Hasak, Mark T.
Kresnak, Jeffrey S. Kubinec y Thomity R. Schwartz, mientras permanezcan como
empleados de Genentech, Inc., a ejecutar, a su nombre, cualquier solicitud
asociada con presentacién, procesamiento, consecucién, y extension y
mantenimiento de concesién de solicitudes de patente y marca registrada en los
Estados Unidos y palses extranjeros, contratos relacionados con depdsitos
biolégicos con la Coleccion Americana de Tipo de Cultivo, y cesiones a publicistas

de derechos de autor que cubran los trabajos de autorfa de los empleados de
Genentech,

27 de Agosto de 2002 (Firma)
Fechado Sean A. Johnston

Vicepresidente, Propiedad Intelectual
Genentech, Inc.
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Apuostille

(Convention de La Haym du 5 Octobra 1961)

1. Country: Unitad States of America
This public documant:
2. has been signad by Harrielt Smith Windsor
3. acting in the capacity of Secretary of Stalte of Delawara

4. bears the seal/stamp of Office of Secretary of State

Certified

o~ 5. at Dowver, Delawara

6. the twenty-fourth day of May, A.D. 2005

7. by Secretary of State, Delaware Depariment of State
B. No. 0254030

9. Seal/Stamp:
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The TFirst State

I, HARRIET SMITH WINDSOR, SECRETARY OF STATE OF THE STATE OF
DELAWARE, DO HEREBY CERTIFY THE ATTACHED IS A TRUE AND CORRECT
COPY OF THE RESTATED CERTIFICATE OF "GENENTECH, INC.", FILED IN

THIS OFFICE ON THE TWENTY-SECOND DAY OF JULY, A.D. 1999, AT 9
O'CLOCK A.M.

2112549
050426506

DATE: 05-24-05
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AMENDED AND RESTATED
CERTIFICATE OF INCORPORATION.-
GENENTECH, INC.

Genontesh, lnc. (the “Cerporatian™), a corporation orgenixed and existing -
under and by virtue of the Geaeral Corporation Law of tho State of Delaware,

_does heroby amend the Centificate of Incorporation of the Corporation, which was

origmally filed on December 23, 1986 under the nsme “Oenentech Delaware,
Inc.”, and yubsequently amended.

" The Cestifioats of Incorporstion of the Corporation is hercby restated and
fizther afnended to read in ils entirety as follows:

ARTICLE1

The name of the Corporstion is: Genentedh, Inc,
ARTICLE2
The address of the registered office of the Corparation in the Stxtc,of
Delawzgrs is Corporation Service Compeny, 1013 Centre Road, City of
Wilmington, County of New Cortle, Dalaware 19805. The zame of I3 reglstered
amnmhlddthmaHmSmu&my

ARTICLE3

ﬁrwhchmpmﬁmmqhorgniuduﬂtﬂnm ._;.
t}wSh!eofDohmuthemnudlnormee n C

STATE OF DELANARE
SECRETARY OF STATE
DIVISION OF CORPORATIONS |
PILED 09:00 AM 01/R2/1999
991302331 - 2112549




Py

-

M 333

SECTION 4.01. Capital Stock. (a) The Corporation is suthorized to insus
two classes of stack 10 be designated, rospectively, preferred stock and common
stock. The total number of shares which the Corporation is authorized to issue is
four hundred million (400,000,000) shares. One hundrad million (100,000,000)
shares shall be designated prefirred stock, par value $0.02 por share (“Preforred
Stock™). Three hundred milljon (300,000,000) sharos shall be deaignared
common stock, par value §0.02 per share ("Common Stock™ The Common
Stock of the Corporation shall be all of one class.

ARTICLE4

(b) The number of wuthorized shares of any oinss or classes of stock may
be increased or decreased (but not below the number of shares thereof then
outstanding) by the affirmative vote of a majarity in vocing power of the
cutstanding stock of the Corpomation enititled to vote thereon irrespective of the
provisions of Sectlon 242(b)(2) of Delaware Law. .

BecrioN 4.02. Common Siack, () Zsnamce and Consideration. Any
ualssued oy treamury shares of the Common Stock mey be 1asued for such
consideration as mey be fixed in accordance with applicable law from time to
time by the Board of Directors.

(b) Dividends. Subject to the tights of holders of the Preferred Stock,
the holders of the Comman Stock shall be entitied to receive, when and as
declered by the Board of Directors, out of the assets of the Corporation which are
by law availsble thevafor, dividends payable cither in cash, in property, or in
shares of stock and the holders of the Preferred Stock shall not be entitled to
participate in any such dividends (uniess otherwise provided by the Bosnd of
Directars in any resolution providing for the issus of a sexies of Preferced Stook).

SECTION 4.03. Preferrsd Stock,

(a) Series and Limits of Variations betwean Series. Aty vnissued or
treanxy shares of the Prefored Stock may be issued from time to time in one or
more series for such consideration &8 may be fixed from tme to time by the Board
of Directors, Before any shares of Prefirved Stock of sny partioular series shall g
lasued, o certificate shall be filed with the Secretary of State of Delaware sgifigrN,
forth the designation, rights, prlwlqes.rutuehum.mdeond:hmb befiitach®ia w
1o the Preferred Stock of such series and such other matters as may € poticiiell o
and the Board of Directors ahall fix and determine, and is bergbPexpireinl¥, 35 ¢
empowered to fix and determine, in the mamer provided hyffaw> Wrgtalic]
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the sharcs of such serles (so fir as not inconsistent with the provisions of this
Asticle 4 applicable to all series of Praferred Stock), including, but not Jimited to,
the following: )

(i) the distinctive designation of such sexies and the mumber of
shares which shall constitute such scries, which oomber may be increased
{except wheee otherwise provided by the Boerd of Directors in cresting
such serdes) or decreased (but not below the number of shares (hereof then
ourstanding) from time to time by like action of the Board of Directors;

(i) the snnual mte of dividends payable on shares of such secies,
the conditions upon which such dividends shall be payable and the date
from which dividends shall be cumulstive {n the event the Board of
Directors detormines that dividends shall be cumulative;

(i) whether such serios shall have voting rights, in addition to the
voting rights provided by law and, if so, the terms of such voting rghts:

(iv) whethar such series shall have conversion privileges and, if
50, the terms and conditions of such conversion, including, but not limited
to, provision for adjugtment of the conversion mate upon such events and in
asuch manter a8 the Board of Directors shall determine;

(v) whether or not the sharcs of such secies shall be redecmable
and, if 50, the terms and conditions of such redemption, including ths daie
or dates upon or sfter which they shail be redesmable, and the smount per
shaye payable in case of redemption, which amount may very under
different conditions and at differout redemption datey;

(v) whether such serics shall have « sinking fund for the
redemption or purchase of sheres of thai series and, if 50, the terms and
amount of such sinking find;

(vii) therighis of the shares of such sexies in the event of
- voluntary or involentary liquidation, dissolution or winding up of the
Corporstion, and the relative rights of priority, if any, of payment of shares
of that series; and

(vii) any other relmtive rights, preferences and Hritations of muck
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ARTICLLS

SECTION 5.01. Amendment of Bylaws by Direciors. () In figtheramce and
not in limitation of the powers confirred by suure, the Board of Directors is
exprossly authorized to make, alver, amend, repeal and rescind the bylaws of the
Corporation, subject 10 Sections 5.01(b) and 5.01(c) hereof.

(b) Seoctions 2.02, 3.02, 3.03(a), 3.03(b), 3.04, 3.0S, 3.14, and 5.06 of the
bylaws may only be aftored, smended, repealed, or rescinded by the affirmative
vote of holders of capital stock entitled to vote thereon representing more than
60% of the shares entitled 1o be voted thereon.

(c) Sections 3.03(c) and 3.15 of the bylews may only be aktered,
amended, repealed, or rescinded by the afficmative vote of holders of capital stock
entitied to vote therson representing more than 90% of the shuuemtladmbe
‘voted thereon,

SECTION 5.02. Amandment of Certificate of Incorporation. Section
5.01(b) of this Certificate of Incotporation may oaly be altercd, amended, -
repealod, or rescinded by the sffirmative vote of holders of capital stock emitled
to vote therton representing more than 60% of the shares entitled to be voted
thereon. Section 5.01(c) and Articles 8 and 9 of this Certificate of Tncorporation
may only be altered, amended, repoaled, o oscinded by the affirmative vote of
holders of capital stook entitled to vote thereon representing more than 90% of the
shares entitled to be voted thereon.

ARTICLE ¢

SeCTION 6.01. Elacrion qf Dirsctors by Holders of Preferred Stock.

_During eny period when the holders of any Preferred 8tock or any one or more

serles thereof, voting as a class, shafl be entitied to elect & gpecified mumber of

. directoms, by resson of dvidend mreamages or other provisions giving thom the

right to do so, then and during such time as sush right continues (i) the then
otherwise autharized number of divectors aball be Increased by sech specified
rumber of directors, and the holders of such Prefierred Stock or suchi seties
wa.voﬂnguudls, Mlumﬂuedwdu&ewmn 500

such additional direotor shall serve for such term, and have such votin
shall be statrd in the provisiona pertaining to mch Preferred Stoci,of,piffed): 4l
(lri)whenmdwholdmofmynnhrmﬁndShd:or sfhierof gpest;
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divestad of such righrs to elect a specified numbor of directors, voling 4s a class,
pursuant to the provisions of such Preferred Stock or sceies, the terms of office of
all dircctors elected by the holders of such Preferred Stock or sezies, voting as &
class pursuant to such provisions or electad 1o fill any vacancies resulting from the
death, resignation or removal of directors so electad by the holders of such
Prefexrcd Svock ot series, shall forthwith termipate and the authosized aumber of
directors shall be reduced sccordingly.

SECTION 6.02. Ballots. Eleotions of divectors at an annual or special
moeting of stockholders need not be by written ballot unleas the bylaws of the
Corpomtion shall provide otherwise. )

SacTion 6.03. Elimination of Certain Personal Liability of Directors. (a)
A dircctar of the Corporation shall not be ligble to the Corporation or its

stockholders for monotary damagos for breach of Gduciary duty as a director to
the fullest extant permilied by Delaware Law.

(b) Each porson (and the helrs, axecutors or administrators of such
pearson) who was or is a party ar is threatened to be muds » party to, or is involved
in any threatened, pending or completed action, suit or proceeding, whether civil,
criminal, administrative or investigative, by resson of the fiact that such person is
or was a director of the Corporation or is or was serving at the request of the
Corporation as  director of another corporation, partnership, joint venturs, trust
or other enteiprise, shall be indemnified and held harmless by the Corporation to
the fulicst extent permitted by Delaware Law. The right to indempification
confeyred in this Section 6.03 shall also include tha right to ba paid by the
Corporation the expenses incurred in connection with any such proceeding in
advance of Its final disposition to the fullest extept authorized by Delaware Law.

-:l'l:hﬁglnﬁindﬂnninolﬁmm in this Section 6.03 shall be a contract
t

(¢) The Corporation may, by astion of its Boszd of Divectors, provide
indemnificetion to wuch of the officers, enrployecs and agemts of the Corporation
1o such extent and to such effiact an the Board of Directors shall determine to be
appropriste and suthorized by Delaware Law.

(d) The Corporation shall have power to purchase and maintain
insurance on behalf of any pexaon who s or was a director, officez, employes or
agant of the Cotporation, ot (s or was serving st the request of the Corporation as
& director, officer, employee or agent of another corporation, partnership, joint
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not the Corporalion would bave tho power to Indeémnify him against such liability
under Delaware Law.

(9) The rights and authority confirred in this Section 6.03 shall not be
excinsive of any other right which any person may otherwise have or hereafier -

(D Neither the alteration, amandment, repeal ar revission of this Section
6.03, nor the adoption of any provision of this Cectificate of Incorporstion or the
bylaws of the Corporxtion, nor, to the fullest extent permitted by Delaware Law,
any modification of law, shall climinate or reduce the effect of this Section 6.03 in
respect of any acts or omissions occurring prior lo such alteration, amendment,
repeal, recisslon, adoption or modification

ARTICLE7

SECTION 7.01. Secrion 203 of Delaware Law. The Corporation hereby
elects nat 1o be govemed by Section 203 of Delaweare Law.

ARTICLE 8

Section 8,01, Relationship With Roche. In anticipation that the
Corporation will cease to be a wholly owned subsidisry of Roche Holdings, Inc.,
. but that Roche (as dafined in Section B.05) will remain a stockholder of the
Corporation, and {n anticipation that the Corporation (ay defined in Section 8.05)
and Rochs may engage in tho same ar similar activitics or lines of business and
have an interest in the same areas of cosparate opportunities, and in recognition of
() the beasdits w be dmived by the Corportion through its continued contractual,
corporate and business relations with Roche (including sexvice of officers and
directors of Roche as directors of the Corpocation) and (ii) the difficulties
attendant to eny divector, who desires and endeavars fully to satisfy such
divector’s fiducisry duties, in determining the full scope of such duties in any
particulsr siteation, the provisions of this Article 8 axe set forth to regulste, defin
and guide the conduct of cartain afFairs of the Corporation as they may invo
Roche and jts officers and dircetors, and the powers, rights, duties and Li

A
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of the Corporstion and its officers, directors and stockho in connection therewith,

Stcrion 8.02. Similar Business Activitles. Fxcept as Roche Holdings,
Inc. may otherwise agree {n writing, .

(a) Roche shall nor have a duty 1o refrain from engaging directly or
indirectly in the same or similar business actvities or lines of business a3 the
Corporation, and

(b) neither Roche nor any officer or director thereof shull be lishle to the
Corporation or its stockholders for breach of any fiduciary duty by reason of any
such activities of Roche or of such person's participation therein.

In the event that Roche acquires knowledge of a potential tramsaction or
maettcr that mey be a corporae opportunity for both Roche and the Corporation,
Roche shall have no duty to communicate or offer such cotporata opportimity to
the Corporation and shall not be liable 10 the Corporstion or its stockholders for
breach of any fiducimry duty as a stockhokler of the Carporation or controlling
pessan of a stockholder by reason of the fact that Roche pursues or acquires such
corporate opporhmity for itself, directs such corparate oppoctunity to another
person or entity, or does nor conumunicate information regarding, or offer, such
corporate opportunity to the Corporation.

SeCTION 8.03. Corporate Opportunities. In the event that a director,
officer or employee of tha Corporation who is also a dizvector, officer ar employwe
ofhchqmmhuﬁdmcf;pmﬂdmwwmﬂﬂmyhn
sorporuie opportunity for the Corporation and Roche (whether such potential
transaction or metter is proposed by a third-party or is conceived of by such
director, otticer or employee of the Corporstion), such director, officer or
employee shall be eatitled to offor such corporate opportunity to the Corporation”
or Roche as soch director, officer or employee deems spproprinte wder the
ummmmhhwhdlmdon.udmmchdlrmuﬂimormphye
shall be Liable to the Corporation ar its stockholders for breach of any fiduciary
dury or duty of loyalty or failure 10 act in (or not opposed to) the best interests of
the Corporation or the derivation of any improper personal benefit by reason of
the fact that () such director, officer or employee offered such corporate
opportunity to Roche (rather than the Corperation) or did not commimicate
information regarding such corporate opportunity to the Corporation or (ii) Roche
mwmﬁmmhmwym:uﬁmm:mm L
opportumity to ancther person or does not communicate Information regarding % 0¥
such corporate opportuntty to the Corporation.
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SeCTION 8.04. Dasmed Consent of Stociiolders. Any person or entity
purchusing or otherwise acquiring any inlerest in any shares of capital stock of the
Corporation shall be deemed to have notice of and W bave consented to the
provisions of this Artiole 8.

SecTioN 8.05. Definltions. For purposes of this Article 8 and Articke 9
only, (1) the term “Corporation” shall mean the Corporation and all corparations,
parinerships, jolnt ventures, associstions and other entities in which the
Corporation baneficlally owns (directly or lndirectly) flfty percent or more of the
outstanding voting stock, voting powar or similar voting intercsts, and (1i) the
torm “Roche™ shall mean Roche Holdings, Iuc. and all corporations, partnerships,
Joint ventures, assoclations snd other entities (other than the Corporstion, defined
in accondance with clsuse (I) of this Section 8.05) that are “affiliates” (a3 defined
in Rule 12b-2 under the Securitics Exchange Act of 1934, as amended) of Roche
Holdings, Inc.

SBCTION 8.06. Termination: Binding Effact. Notwithstanding anything in
this Caxtificate of Incozporation to the contrary, the foregoing provisions of this
Article 8 shall expire on the date that Roche ceascs to own beaeficially Commaon
Stock representing at loast $% of the sumber of outstanding shares of Comrmon
Stock of the Corporation snd no persan who s a divector or officer of the
Corporation is slso a director or officer of Rochs. Neithor such expiration, nor the
alteration, amendment, change or repeal of sny provision of this Asticle 8 nor the
adoption of any provision of this Amended and Restated Catificate of
Incorparation inconsistent with eny provision of this Article 8 shall eliminste or
reduce the affeoct of this Article 8 in respeor of axry. matter ocerlrring, or any cease
of sction, suit or claim that, but for this Avtiole 8, would aconte or atise, prior to
snehaq:inﬁon.dhuﬁon.ammdmnt,mpulondopﬁon

SBC'NONBO‘I Article 9. Thaprumonsofﬂmﬁ:ﬂclelmmnﬂdmmto
the provisions of Article 9.

ARTICLEY .

SscTioN 9.01. Contracts Not Void. No contract, agroement, strangement
or teansaction (or any amendment, raodification or termination thereof) betweer
the Corporstion and Roche shall be void or voidable solety for the reasogsiiat!
Rmhnhnmﬁem,umldybmnmduumnwoﬁm
Commwhomaﬁwmnmhmmuor
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meeting of the Board of Directocs of committes therwof which authorizzs the
contract, agreement, arrangeansnt, transaction, amcndment, modification or -
termination or solely bocause his or thelx votes ure counted for such purpose, but
any such contract, agresment, arangement or transaction (or any amendment,
modification or termination thereof) shall be governed by the provislons of this
Amendexd and Restated Cortificste of Incorporation, the Corporation’s Bylaws,
Delaware Law and other applicsble law. For purposes of this Articls 9, the torms
the “Corporation” and “Roche™ have the meenings set forth In Section 8.05.

SecTion 9.02. Quorsm. Directors of the Corporstion who are also
dircctors or officers of Roche may be counted in determining the presence of
quorum al a meeting of the Board of Directors or of a committee that authorizes
or epproves any such comtract, sgrectent, AEmgement or transaction (or
amendment, modification or termination thereof). Outstanding shares of Common -
Stock owned by Roche may be counted in determining the presence of a quorom
at 3 meeting of stockholdery that suthorizes or approves any such contract,
agreement, arrangement or transaction (or amendment, modification or

Secnow 9.03. No Liability For Good Faith Actions, Neither Roche nor
any officer or director thereof shall be liable to the Corporation or its stockholders
for breach of eny Sduciary duty or duty of loyelty or filure to act in (or not
oppased (o) the best interests of the Corpomtion ar the dexivation of any improper
personal benefit by reason of the fact that Roche or an officer of divector thereof
In good faith takes any action or exercises eny rights or gives or withholds any
copsent in connoation with any agresment or contract between Roche and the
Corporstion. No vote cast or other action 1aken by sy person who is an oficer,
director or other repregentative of Roche, which vots is cast or action is tuken by
such person'in his capacity as a director of this Corporstion, shall constitute an
actlon of or the exeroise of & right by or a consent of Roche for the purpose of eny
such agreement or contract. .

SECTION 9.04. Detwmed Consent by Stackholders. Any persom or entity
purchasing or ostherwise acquiring any iuterest in any shares of capital stock of the
Corporation shall be desmed to have notice of and to have consented to the
provisions of this Astcle 9.

SacTion 9.05. Contracis Coversd. For puaposes of this Article 9, any
contract, agreement, arraagement or transaction with the Corporation or any
corpomation, pastuership, joint venture, associstion or other antity in which the
Corporation beneficially owns (directly or indireatly) fifty percent ar more of they,
outstandlrg voting stock, voting power or similgr voling intervsts shall be desfhed N
to be & contruct, agssement, mrangemnent or trangaction with the Corporptions )
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SECTION 9.06. Binding Effecs. Neither the slteration, amendment, change
or repeal of any pravislon of this Article 9 nor the adoption of any provision
Incongistent with any provision of this Article 9 shall eliminale or reducc the
effect of this Article 9 in respect of any malter cocuxing, or mny cause of action,
suit or claim that, but for this Acticle 9, would accrue or arise, prior 1o such
alteration, amendment, changs, repeal or adoption.

SECTION 9.07. Article 8. The provisions of this Axticle 9 are lu addition to
the provisions of Article 8.

10
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IN WITNESS WHEREOF, this Amended and Rextated Certificate of
Incorpomtion, having been duly adopted in accordance with Seotions 242 and 245
of the Gencral Cocporation Law of the State of Delawsre and by the writien
cousent of the yole stvckholder of the Corporation in accordance with Section 228
of the Genemal Corparation Law of the State of Delaware, has been executed this
22nd day of July, 1999.

GENENTECH, INC.
By: (a/ Stephieg G, Juslagagrd
Name: Stephen G. Joclagaard

Title: Senior Vioo President,
General Counsel and Secretary

11
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r.qref'erenciales. por un valor de $0.02 por accibn ("Accion Preferencial”).
Trecientos millones (300,000,000) de acciones serdn designadas acciones
comunes, por un valor de $0.02 por accién (*Accidén Comin”). La accién comdn
de la Corporacidn sera toda de una misma clase.

-

s ’

(b) El nimero de acciones autorizadas de cualquier clase o clases de
‘acciones puede incrementarse o disminuirse (pero no por debajo del nimero del
nimero de acciones de las mismas que en su momento estan vigentes) por el voto
afimativo de una mayoria con poder de votacién de las acciones vigentes de la
Corporacién con derecho a votar por la misma independiente de las
consideraciones de la Seccién 242(b)(2) de la Ley de Delaware.

SECCION 4.02. Accién Comin. (a) Emisién y Consideracién. Cualquier
accion sin emitir o del tesoro del las Acciones Comunes puede emitirse para tal
consideracion como pueda fijarse de acuerdo con la ley aplicable cada cierto
tiempo por la Junta Directiva.

(b) Dividendos. Sujeto a los derechos de los accionistas de las Acciones
Preferenciales, los accionistas de Acciones Comunes deberén tener el derecho a
recibir, cuando y como se declare por la Junta Directiva, de los activos de la
Corporaclén los cuales estdn disponibles para ello por ley, dividendos pagables ya
sea en dinero, propiedad, o acciones y los accionistas de la Accién Preferencial no
tendran derecho a participar en tales dividendos (a menos que la Junta Directiva
determine lo contrario en cualquier resolucién que condiciona la emisién de una
serie de Acciones Preferenciales).

SECCION 4.03. Accién Preferencial

designaciones, derechos, privilegios, restricciones, y condicit gue iran anexas
a las Acciones Preferenciales de tal serie y tales otras cuestiones como puedan
requerirse, y la Junta Directiva debera fijar y determinar, y por la presente est4
expresamente autorizada para fijar y determinar, en la forra provista por la ley, los



CORREGIDO Y VUELTO A REDACTAR
CERTIFICADO DE INCORPORACION
GENENTECH, INC.

Genentech, Inc (la “Corporacidn”), una corporacion organizada y existente
bajo y por virtud de ia Ley General de Corporacién del Estado de Delaware, por la
presente corrige el Certificado de Incorporacion, el fue presentado originalmente el
23 de diciembre de 1986, bajo el nombre "Genentech Delaware, Inc.”, y corregido
subsiguientemente.

Por la presente se vuelve a redactar el certificado de incorporacidn de la
Corporacion y se corrige aun mas para que diga en su totalidad lo que sigue:

ARTICULO 1

El nombre de la Corporacion es: Genentech, Inc.

ARTICULO 2

La direccién de la oficina registrada de la Corporacion en el Estado de
Delaware es Corporation Service Company, 1013 Centre Road, Ciudad de
Wilmington, Condado de New castle, Delaware 19805. El nombre de su agente
registrado en tal direccién es Corporation Service Company.

ARTICULO 3

Ley General de Corporacién del Estado de Delawa- ‘ ey i

modificada la misma en adelante (“Delaware Law"}} :
ARTICULO 4

SECCION 4.01. Acciones de Capital. (a) la Corporacn estd autorizada a
emitir dos clases de acciones que deben designarse, respectivamente, acciones
preferenciales y acciones comunes. E! nimero totai de acciones que la
Corporacion esta autorizada a emitir es de cuatrocientos millones (400,000,000)

de acciones. Cien millones (100,000,000) de acciones serdn designadas acciones
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' p-a_artfc'ulares de las acciones de tal serie (siempre y cuando {io sean inconsistentes
con las condiciones de este Articulo 4 aplicables a todas las series de Acciones
Preferenciales), incluyendo, pero sin limitarse a, las slguientes:

()] la designacioén distintiva de tal serie y el nimero de las
acciones que han de constituir tal serie, numero que puede incrementarse
(excepto cuando lo determine de otro modo la Junta Directiva al crear tal
serie) o reducida (peroc no por debajo del nGmero de acciones de las
mismas que estan vigentes) cada cierto tiempo por una accidn semejante
de la Junta Directiva;

(i) la tasa anual de dividendos a pagar sobre las acciones de tal
serie, las condiciones sobre las cuales se pagaran tales dividendos y le
fecha a partir de la cual los dividendos serdn acumulativos en el evento que
la Junta Directiva determine que los dividendos seran acumulativos;

(i) si la serie tendrda o no derechos de voto, ademas de los

derechos de voto provistos por [a ley, y de ser asl, los términos de tales
derechos de voto;

(iv) si tal serie tendré o no privilegios de conversién y, de ser asl,
los términos y condiciones de tal conversion, incluyendo, pero sin estar
limitado a, la condicibn para ajuste de la tasa de conversién en tales
eventos y de tal forma como la Junta Directiva lo determine;

(v) silas acciones de tal serie seran o no redimibles y, de ser asl,
los términos y condiciones de tal redencién, incluyendo la fecha o fechas en
las cuales o después de las cuales pueden ser redimibles, y la s

de tal fondo de inversion;

(vii) los derechos de las acciones de tal serien caso de una
liquidacién, disolucién o cierre voluntaria o involuntaria de la Corporacién, y



) ., " los derechos relativos de pricridad, de haber, de pdgo de acciones de esa
serie; y

(viij) cualquier otro derecho relativo, preferencia y limitacién de tal
serie.

ARTICULO 5

SECCION 5.01. Enmiendas a los estalutos por los Direclores. (a) En
adicién y no limitando los poderes conferidos por estatutos, la Junta Directiva esta
expresamente autorizada para hacer, alterar, enmendar, rechazar y rescindir los

estatutos de la Corporacién, sujetos a las secciones 5.01(b) y 5.01(c) a
continuacién.

(b) Las secciones 2.02, 3.02, 3.03(a), 3.04, 3.05, 3.14 y 5.08 de los
estatutos solo pueden alterarse, enmendarse, repelerse, o rescindirse por el voto
afirmativo de los accionistas de capital con derecho a votar las mismas que
representen mas del 80% de las acciones con derecho a votar las mismas.

(c) Las secciones 3.03(c) y 3.15 de los estatutos solo pueden ser alteradas,
enmendadas, repelidas, o rescindidas por le voto afirnativo de los accionistas de

capital con derecho a votar las mismas que representen mas del 80% de las
acciones con derecho a votar las mismas.

Q
SECCION 5.02. Enmienda del Cerlificado de Incorporaciébn. La seccibn
5.01 (b) de este Certificado de Incorporacién solo puede ser alterada, enmendada,
repelida, o rescindida por el voto afimativo de los accionistas de capie

ARTICULO 8

SECCION 6.01. Eleccion del Directorio por los Accionistas de Accién
Preferencial. Durante cualquier periodo cuando los accionistas de cualquier
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accion preferencial cualquiera de una o mas series las mismas, que voten
como una clase, tengan derecho a elegir un nimero especifico de directores, por
razén a atrasos en los dividendos u otras condiciones que les dan el derecho a
hacerlo, entonces y durante el tiempo que continde el derecho (i) el nimero de
directores autorizado de otro modo sera incrementado por tal nimero de directores
especificado, y los accionistas de tales Acciones Preferenciales o tales series de
las mismas, que votan como una clase, tendran derecho a elegir los directores
adicionales para lo que se provee, de acuerdo con las condiciones de tales
Acciones Preferenciales o series; (i) cada uno de tales directores adicionales
servira durante tal termino, y tendra tales poderes de voto, como se han de otorgar
en las provisiones pertinentes a tales Acciones Preferenciales o series; y (iii)
slempre que los accionistas de cualqulera de tales Acciones Preferenciales o
series de las mismas estan desprovistos de tales derechos a elegir un nimero
especlfico de directares, votando como clase, de acuerdo con las condiciones de
tales Acciones preferenciales o series, los términos de oficio de todos los
directores elegidos por los accionistas de tales Acciones preferenciales o series,
que votan como clase, de acuerdo con las condiciones o elegidos para llenar
cualquier vacante resultante de la muerte, renuncia o remocién de directores asi
elegidos por los accionistas de tales Acciones Preferenciales o series, terminaran
en adelante y el nimero autorizado de directores seré reducido en concordancia.

SECCION 6.02. Votaciones. Las elecciones de directores en una reunion
anual o especial de accionistas necesaria no seran por votos escritos a menos que
los estatutos de la Corporacién digan lo contrario.

SECCION 6.03. Eliminaciéon de cierta responsabilidad personal de los
directores. (a) Un director de la Corporacién no serd responsable ante la

hecho de que esa persona es o fue un director de la o-r Uipe es o estaba
sirviendo por solicitud de la Corporacién como un director de otra corporacion,
sociedad, sociedad de riesgo compartido, fideicomiso u otra empresa, sera
indemnizado y completamente protegido por la Corporacion hasta donde lo
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" permita la Ley de Delaware. El derecho a la indemnizacion concedido en esta
seccién 6.03 también debe incluir el derecho a que la Corporacién le pague los
gastos incurridos en conexidn cuna cualquiera de tales procesos por adelantado
de su decision final hasta donde los autoriza la Ley de Delaware. El derecho a
indemnizacidn conferido en esta seccién 6.03 sera un derecho contractual.

(¢) La Corporacién puede, por acciébn de su Junta Directiva, proporcionar
indemnizacion a tales funcionarios, empleados y agentes de 1a Corporacidn hasta
tal punto y a tal efecto como lo determine apropiado la Junta Directiva y lo autorice
la Ley de Delaware.

(d) La Corporacién tendra el poder de comprar y mantener un seguro a
nombre de cualquier persona quien es o fue director, funcionario, empleado o
agente de la corporacion, o esta o estuvo en servicio por pedido de la Corporacién
como director, funcionario, empleado o agente de otra corporacién, sociedad,
socledad de riesgo compartido, fideicomiso u otra empresa contra cualquier gasto,
responsabilidad o pérdida incurrida por tal persona en cualquier capacidad o que
surge de su estado como tal, ya sea si la Corporacion tiene o no el poder de
indemnizario contra tal responsabilidad bajo la ley de Delaware.

(e) Los derechos y autoridad conferidos en esta Seccién 6.03 no seran

exclusivos de ningun otro derecho el cual cualquier otra persona pueda tener o
adquirir de aqul en adelante.

(f) Ni la alteracién, enmienda, rechazo o rescision de esta Seccién 6.03, ni
la adopcién de ninguna condiciébn de este Certificado de Incorporacién o de los
Estatutos de la Corporacién, ni, hasta donde lo permite la Ley de Delaware,
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SECCION 8.01. Relacién con Roche. AnticipAndose a que la Corporacion
cese de ser un subsidiaria completamente de propiedad de Roche Holdings, Inc.,
pero que Roche (como se define en Ia seccion 8.05) permanezca siendo un
accionista de la Comoracién, y anticipdndose a que la Corporacibn (como se
define en la Seccion 8.05) y Roche puede entrar en actividades o lineas de
negocios semejantes o similares y tener un interés en las mismas areas de
oportunidades corporativas, y en reconocimiento de (i) los beneficios a ser
derivados por la Corporacibn a través de sus relaciones contractuales,
corporativas y de negocios con Roche (incluyendo el servicio de funcionarios y
directores de Roche como directores de la Corporacion) y (ii) las dificuitades
concomitantes a cualquier director, quien desea y se propone satisfacer
completamente tales deberes fiduciarios del director, al determinar el alcance
completo de tales deberes en cualquier situacidn particular, las condiciones de
este articulos 8 se establecen para regular, definir y guiar la conducta de ciertas
cuestiones de la Corporacion ya que pueden involucrar a Roche y sus funcionaros
y directores, y los poderes, derechos, deberes y responsabilidades de la
Corporacion y sus funcionarios, directores y accionistas en conexién con éste.

ARTICULO 8

SECCION 8.02. Actividades en Negocios Similares. Excepto que Roche
Holdings, Inc. pueda de otra forma acordarlo por escrito,

(a) Roche no tendra el deber de abstenerse de entrar directamente o
indirectamente en actividades de negocios o lineas de negocios semejantes o
similares a las de la Corporacion, y

como para la Corporacion, Roche no tendra el deber de conicar ugfrecer tal
oportunidad corporativa a la Corporacion y no serid responsable ante la
Corporacién o sus accionistas por violar ningin deber fiduciario como accionista
de la Corporacion o la persona que controla a un accionista por razén del hacho
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' que'Roche prosigue o adquiere tal oportunidad corporativa para si misma, dirige

tal oportunidad corporativa a otra persona o entidad, o no comunica informacién
respecto, u ofrece, tal oportunidad corporativa a la Corporacién.

SECCION 8.03. Oportunidades Corporativas. En el evento que un director,
funcionario o empleado de la Corporacién quien también es director, funcionario o
empleado de Roche adquiera conocimiento de una transaccién o materia potencial
que pueda ser una oportunidad corporativa para la Corporacién y Roche (ya se si
esta transaccién o materia potencial es propuesta por un tercero o es concebida
por tal director, funcionario o empleado de la Corporacién o no), tal director,
funcionario o ei'npleado debe tener el derecho a ofrecer tal oportunidad corporativa
a la Corporacién o Roche como tal director, funcionario o empleado los considere
apropiado bajo las circunstancias de su discrecién, y tal director, funcionario o
empleado no serd responsable a la Corporacidn o sus accionistas por violar
ningun deber fiduciario o deber de lealtad o faltar en actuar en (o no oponerse a)
los mejores intereses de la Corporacion o la derivacidn de ninglin beneficio
personal inapropiado por razéon del hecho que (i) tal director, funcionario o
empleado ofrecié tal oportunidad corporativa a Roche (en lugar de a la
Corporacion) o no comunicd informacién respecto a tal oporfunidad corporativa a
la Corporacién o (i) Roche busca ¢ adquiere tal oportunidad corporativa para si
misma o dirige tal oportunidad corporativa a ofra persona o no comunica
informacién respecto a tal oportunidad corporativa a la Corporacion.

SECCION 8.04. Consentimiento estimado de los accionistas. Se
considerara que cualquier persona o entidad que compre o de otro modo adquiera
algan interés en cualquiera de las acciones de capital de la Corporacién ha tenido

compartido, asociaciones y otras entidades (diferentes a la Corporacién, definida
de acuerdo con la clausula (i) de esta seccién 8.05) que son “afiliados” (como se
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se enmendo) de Roche Holdings, Inc.

SECCION 8.08, Finalizacién: Efecto Obligante. Son consideracién con
nada en este Certificado de Incorporacién que lo contradiga, las condiciones
anteriores de este Articulo 8 deberan expirar en la fecha que Roche cese de
poseer con beneficios -Acciones Comunes que representen al menos 5% del
nimero de acciones vigentes de las Acciones Comunes de la Corporacién y nadie
que se director o funcionario de la Corporacién sea también director o funcionario
de Roche. Ni tal vencimiento, ni la alteracidn, enmienda, cambio o rechazo de
alguna de las condiciones de este Articulo 8 asi como tampoco ninguna condicién
de este Cerlificado de Incorporacibn Enmendado y Vuelto a Redactar
inconsistente con alguna de las condiciones de este Articulo 8 eliminara o reducira
el efecto de este Artlculo 8 respecto a cualquier materia, o cualquier causa de
acclén, demanda o reclamo que, excepto por este Articulo 8, pueda acaecer o
surgir, antes de tal vencimiento, alteracién, enmienda o adopcién.

SECCION 8.07. Artlculo 9. Las condiciones de este Articulo son
adicionales a las condiciones del Articulo 8.

ARTICULO 8

SECCION 8.01. Contratos no nulos. Ningin contrato, acuerdo, armreglo o
transaccion (o cualquier enmienda, modificacién o finalizacién de los mismos)
entre la Corporacion y Roche serd nulo u anulable solamente por razén de que
Roche es parte del mismo, o solamente porque cualquiera de los directores o
funcionarlos de la Corporacién quienes estan afiliados a Roche estin presentes en
o participan en la reunién de la Junta Directiva o comité de la misma quegéy
el contrato, acuerdo, arreglo, transaccién, enmienda, modificacion ;,--@_}i_’é.:—‘.-.‘,_ i 5y
solamente porque su o sus votos se cuentan para tal propositogpe ' ”

tal contrato, acuerdo, arreglo o transaccion ( o cualquier efiffij

finalizacién del mismo) estara gobernado por las condisigE {::\‘-
Qs R

WSy
-.':""-D":(,J

términos “Corporacién” y “Roche" tienen los signiﬁcados _=___;; Gk
Seccion 8.05.

Y7 Yoz

" define en la Regla 12b-2 bajo el Acta de Intercambio de Valores de 1934, como
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" SECCION 9.02. Quérum. Los Directores de la Corporacién que son
también directores o funcionarios de Roche pueden contarse al determinar la
presencia de un quérum en una reunién de la Junta Directiva o de un comité que
autoriza o aprueba cualquiera de tal contrato, acuerdo, arreglo o transaccion (o
cualquier enmienda, modificacién o finalizacion del mismo). Las acciones vigentes
de las Acciones Comunes de propiedad de Roche pueden contarse al determinar
la presencia de un quérum en una reunién de accionistas que autorice o apruebe
tal contrato, acuerdo, arreglo o transaccién (o0 cualquier enmienda, modificacién o
finalizacién del mismo).

SECCION 9.03. No responsabilidad por acciones de buena fe. Ni Roche ni
ningdn funcionario o director de la misma seréa responsable ante la Corporacion o
sus accionistas por violar cualquiera de los deberes fiduciarios o deberes de
lealtad o por fallar en actuar en (0 no oponerse a) los mejores intereses de la
Corporacién o por derivacion de cualquier beneficio personal por razén del hecho
que Roche o un funcionario o director de la misma de buena fe tome cualquier
accion o ejerza cualquier derecho o de o retenga cualquier consentimiento en
conexién con cualquier acuerdo o contrato entre Roche y la Corporacién. Ningan
voto dado u otra accibn tomada por cualquier persona que es un funcionario,
director o representante de Roche, donde el voto o accién es tomado por tal
persona en su capacidad como director de esta Corporacion, constituird una
accion de o el ejercicio de un derecho o un consentimiento de Roche para los
propésitos de cualquiera de tal acuerdo o contrato. '

SECCION 9.04. Consentimiento estimado de los accionistas. Se
considerard que cualquier persona o entidad que compre o de otro modo adquiera
algan interés en cualquiera de las acciones de capital de la Corporaciops r? ido

similares vigentes se considerara un contrato, acuerdo o transaccidn con la
Corporacion.
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" SECCION 9.06. Efecto obligante. Ni la alteracién, enmienda, cambio o
rechazo de alguna de [as condiciones de este Artlculo 9 ni la adopcién de alguna
condicién inconsistente con cualquier condicién de este Articulo 9 eliminard o
reducira el efecto de este Articulo 9 respecto a cualquier materia que ocurra, o
cualquier causa de accién, demanda o reclamo que, a no ser por este Articulo 9,

pueda acaecer o surgir, antes de tfal alteracién, enmienda, cambio, rechazo o
adopcioén.

SECCION 8.07. Articulo 8. Las condiciones de este Articulo 9 son
adicionales a las condiciones del Articulo 8.

EN TESTIMONIO DE LO CUAL, este Certificado de Incorporacién
Enmendado y vuelto a Redactar, el cual ha sido adoptado de acuerdo con las
secciones 242 y 245 de la Ley General de Corporacién del Estado de Delaware y
por consentimiento escrito de el Unico accionista de la Corporacion de acuerdo
con la seccidn 228 de Ley General de Corporacion del Estado de Delaware, ha
sido ejecutado este 22 de Julio de 1999.

GENENTECH, INC.
Por: /s/ Stephen G. Juelsgaard
Nombre: Stephen G. Juelsgaard
Titulo: Vicepresidente

Consejo General y Secretarfa
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I, HARRTIET SMITH WINDSOR, SECRETARY OF STATE OF THE STATE OF
DELANARE, DO HEREBY CERTIFY THE ATTACHED IS A TRUE AND CORRECT
COPY OF THE CERTIFICATE OF AMENDMENT OF "GENENTECH, INC.", FILED

IN THIS OFFICE ON THE FIFTEENTH DAY OF MAY, A.D. 2000, AT 5
O'CLOCK P _M.

2112549

050426506




STATE OF DELAMARE
SECRETARY OF STATE
DIVISION OF CORPORATIONS
FILED 05:00 pM 05/15/2000
001245851 - 2112549

CERTIFICATE OF AMENDMENT Y
OF AMENDED AND RESTATED L{ D
CERTIFICATE OF INCORPORATION

Genentech, Inc. a corporation organized and existing under and by virtuc of the General
Corporation Law of the Statc of Dclaware.

DOES HEREBY CERTIFY:

FIRST: That at a mecting of the Board of Directors of Genentech, Inc. resolutions were duly
adopted selting forth a proposed amendment of the Amended and Restated Certificate of
Incorporation of said corpomation, declaring said amendment to be advisable and calling a
mecting of the stockholders of said corporation for consideration thereof. The resolution setting
forth the proposed amendment is as follows:

RESOLVED, that the Amended and Restated Certificate of Incorporation of this corporation be
amended by changing “Section 4.01(a)” of the Articie thereof numbered “4” so that, as amended,
said Section of said Article shall be and read as follows:

*Section 4.01. Capital Stock. (a) The Corporalion is authorized to issuc
two classes of stock to be designated, respectively, prefmred gtock and common
stock. The total number of shares which the Corporation is authorized to issuc is
seven hundred million (700,000,000) shares. One hundred million ( 100,000,000)
shares shall be designated proferred stock, par value $0.02 per share (“Prelerred
Stock”). Six hundred million (600,000,000) shares shall be designated common
stock, par value $0.02 per share (*Common Stock™). The Comumon Stock of the
Corporation shall be all of one class.”

SECOND: That thereafter, pursuant to resolution of its Board of Directlors, the regular meeting
of the stockholders of said corporation was duly called and hedd upon notice in accordance with
Section 222 of the General Comoration Law of the State of Delaware at which meeting the
necessary number of shares as required by statute were voted in favor of the amendment.

THIRD: That said amendment was duly adopled in accordence with the provisions of Section
242 of the Genera! Corporation Law of the State of Delaware.

FOURTH: 'That the capital of said corporation shall not be reduced under or by reason of said
amecndment.

IN WITNESS WHEREQF, said Genentech, Inc. hus caused this Certificate of Amendment to be
signed by Stephen G. Juelspaard, an Authorized Officer, this 15th day of May, 2000.

GENENTECH, INC.

By: M\‘.m

Namc: Stephen G. Juelsgagpd® :
Title: Senior VlcePresl iy

M1
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TRADUCCION AL ESPAROL del Certificado de Incorporacion de Genentech, Inc.

APOSTILLA
(Convencion de La Haya del 5 de Octubre de 1961)

1. Pals: Estados Unidos de América
Este documento publico
2. ha sido firmado por Harmriet Smith Windsor
3. actuando en capacidad de Secretaria de Estado de Delaware

4. lleva el selloftimbre de la Oficina del Secretario de Estado
Certificado

5. en Dover, Delaware

B. el veinticuatro de mayo, A. D. 2005

7. por el Secretario de Estado, Departamento de Estado de Delaware

8. No. 0254031

9. Selloftimbre 10. Fima

Harriet Smith Windsor (Firma)
Secretaria de Estado
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DELAWARE
EL PRIMER ESTADO

YO, HARRIET SMITH WINDSOR, SECRETARIA DE ESTADO DEL
ESTADO DE DELAWARE, CERTIFICO POR LA PRESENTE QUE EL ANEXO ES
UNA COPIA AUTENTICA Y CORRECTA DEL CERTIFICADO VUELTO A
REDACTAR DE “"GENENTECH, INC", PRESENTADO EN ESTA OFICINA EL
DECIMOQUINTO DIA DE MAYO, A. D. 2000, A LAS 5 EN PUNTO DE LA TARDE.

Harriet Smith Wlndsor Secretaria de Estado
AUTENTICACION 3900385

FECHA: 05-24-05
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DELAWARE
EL PRIMER ESTADO

YO, HARRIET SMITH WINDSOR, SECRETARIA DE ESTADO DEL
ESTADO DE DELAWARE, CERTIFICO POR LA PRESENTE QUE EL ANEXO ES
UNA COPIA AUTENTICA Y CORRECTA DEL CERTIFICADO VUELTO A
REDACTAR DE "GENENTECH, INC", PRESENTADO EN ESTA OFICINA EL
VIGESIMO SEGUNDO DIA DE JULIO, A. D. 1999, A LAS 9 EN PUNTO DE LA
MARANA.

Harriet Smith Windsor (Firma)
Harriet Smith Windsor, Secretaria de Estado
AUTENTICACION: 3800384

FECHA: 05-24-05



' CERTIFICADO DE ENMIENDA DEL &B(

CERTIFICADO DE INCORPORACION
CORREGIDO Y VUELTO A REDACTAR

Genentech, Inc. una corporacion organizada y existente bajo y por virtud de la Ley
General de Carporacion del Estado da Delaware.

CERTIFICA POR LA PRESENTE:

PRIMERO: Que en una reuniéon de la Junta Directiva de Genentech, Inc. se
adoptaron debidamente resoluciones que establecen una enmienda propuesta del
certificado de Incorporacién Corregido y vueito a Redactar de dicha corporacion,
declarando dicha enmienda como aconsejable y llamando a una reunién de
accionistas de dicha corporacién para consideracién de la misma. La resolucién
establece ia enmienda propuesta de la siguiente manera:

RESUE_LVE. que el Cenrtificado de Incorporacién Corregido y vuelto a Redactar de
esta corporaciébn se enmiende cambiando “la Seccién 4.01(a)" del Articulo alll

numerado "4" tal que, como se enmienda, dicha Seccién de dicho Articulo se lea
de la siguiente manera:

SECCION 4.01. Acciones de Capital. (a) la Corporacion esta
autorizada a emitir dos clases de acciones que deben designarse,
respectivamente, acciones preferenciales y acciones comunes. El
nimero total de acciones que la Corporacidn esta autorizada a emitir
es de setecientos millones (700,000,000) de acciones. Cien millones
(100,000,000) de acciones seran :
preferenciales, por un valor de $0.02 por acEs eln g
Preferencial”). Seiscientos millones (600 5 Ja,
seran designadas acciones comunes,
accién ("Accién Comun"). La accién comU idg'{l 1

toda de una misma clase. \ W

SEGUNDO: Que por lo tanto, de acuerdo con la resoluci ‘#é su Junta Directiva,
la reunidn ordinaria de accionistas de dicha corporacién se convoch debidamente
y se sostuvo al ser anunciada de acuerdo con la seccién 222 de la Ley General de
Corporacion del Estado de Delaware, en donde el niimero necesario de acciones
requerido por los estatutos votaron a favor de la enmienda.



TERCERO: Que dicha enmienda se adopté debidamente de acuerdo con lo

previsto en la Seccién 242 de la Ley General de Corporacion del Estado de
Delaware,

CUARTO: Que el capital de dicha corporacién no seré reducido bajo o por razén
de dicha enmienda )

EN TESTIMONIO DE LO CUAL, dicha Genentech, Inc. ha causado este

Certificado de Enmienda para que sea firnado por Stephen G. Juelsgaard, un
Funcionario Autorizado, este 15 de Mayo de 2000.

GENENTECH, INC.

Por: (Firma)

Nombre: Stephen G. Juelsgaard

Titulo: Vicepresidente, Consejo
y Secretarla General.
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Apuostille

(Convention de La Haye du 5 Octobre 1961)
Country: United States of America
This public document: .
hag been signaed by Harriet Smith Windsor

acting in the capacitiy of Secretary of State of Delaware

baars the seal/stamp of Offica of Secretary of State

(extified

at .Dowr,'Dnlawa:o
the twenty-fourth day of May, A.D. 2005

by Secretary of State, Dalaware Dapartment of State

No. 0254032

Seal/Stamp: 10. Signature:
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I, HARRTIET SMITH WINDSOR, SECRETARY OF STATE OF THE STATE OF
DELAWARE, DO HEREBY CERTIFY THE ATTACHED IS A TRUE AND CORRECT
COPY OF THE CERTIFICATE OF AMENDMENT OF "GENENTECH, INC.", FILED

IN THIS OFFICE ON THE TENTH DAY OF MAY, A.D. 2001, AT 2:05
O'CLOCK P.M.

2112549

DATE: 05-24-05

050426506



 LUNCLA 8 S/ //ETRIVS W S RELEURRES LS/ ¥
s::'ﬁ:m:i’ OF .s;::: . T S/ /R RET AR /WY s RIKX /77 O
DIVISION GF CORPORATIONS ' . A BIVISIGN/OY/EONPIRATINE// I
JFT N2 ¢5 PN 05/10/2001 ) : ;W/ by oA D
» ;l:.wz:.:zgt ~ F112549 - P kdmy RAZESL
CERTIFICATE OF AMENDMENT \
OF AMENDED AND RESTATED

CERTIFICATE OF INCORPORATION

Geanentech. Ine. a corporation organized and existing under and by vinue of the General
Corporation Law of the State of Delaware.

DOES HEREBY CER1IFY:

FIRST: Thar a1 a meeting of the Board of Direciors of Genentech, Inc. resolutions were duly
adopted setting forth a proposed amendment of the Amended and Resimed Cenificate of
Incorporation of said corporation, declaring suid amendment w bk advisable and calling a
meeting of the stockholders of said corporation for consideration thereof. The resojution setting
forth the proposed amendment is as folluws:

RESOLVED, that the Amended and Restted Certificate of Incorporation of tis corporation be
amended by changing ~Section 4.01(a)"’ of the Article thereof numbered 4" so that, as amended,
siid Sccrion uf suid Article shall be and read as follows:

“Section 4.0). Capiral Stock. (a) The Corparation is authori22d 1o issue
two clusies of siock o be designated, respecrively, preferred stock and common
stock. The total number of sharcs which the Corporation is authorized ro issue is
one billion three hundred million (1,300,000,000) shares. One hundred million
(100,000.000) shares shall be designared preferred srock, par value $0.02 per
share (“Preferred Stock™. One’billion two hundred million (1,200,000,000)
shares shall be designaced common stock, par value $0.02 per share (“Common
Stock™). The Common Siock of the Corporation shall be all of one clas:.”

SECOND: That thereafier, pursuant w resojution of iy Buard of Directors, the regular meeting
of the stockholders of said carporation was duly called and held upon notice in accordance with
Section 222 of the General Corporwtion Law uf the State of Delsware at which meeling the
necessary number of shares as required by statute were voied in favor of the amendment.

THIRD: That suid amendment was duly adopted in uccordance with the provisions of Section
242 of the General Corporation Law of the Swte of Deluware.

FOURTH: Thar the capital of said curporation shall not be reduced under or by reason of said
smendrnenL.

IN WITNESS WHEREQF, said Genentech, Inc. has caused this Certificate of Amendment w be
signed by Stephen G. Juclsgaard, an Anthorized Officer, this 10th day of May, 2001.

GENENTECH, INC.

By: )ttch\rhs“rﬂ-o" <%

Name: Siephen G. Iuels >

167




" .'._.:-'. | . L{fé

* TRADUCCION AL ESPANOL del Certificado de Enmienda de Genentech, Inc.

APOSTILLA
{Convencién de La Haya del 5 de Octubre de 1961)

1. Pals: Estados Unidos de América
Este documento puablico
2. ha sido firmado por Hamriet Smith Windsor
3. actuando en capacidad de Secretaria de Estado de Delaware

4, lleva el sello/timbre de la Oficina del Secretario de Estado
‘Certificado
5. en Dover, Delaware
— 6. el veinticuatro de mayo, A. D. 2005
7. por el Secretario de Estado, Departamento de Estado de Delaware
' 8.  No. 0254032
Q. Sello/timbre 10. Firma

Harriet Smith Windsor (Firma)
Secretaria de Estado
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DELAWARE
EL PRIMER ESTADO

YO, HARRIET SMITH WINDSOR, SECRETARIA DE ESTADO DEL
ESTADO DE DELAWARE, CERTIFICO POR LA PRESENTE QUE EL ANEXO ES
UNA COPIA AUTENTICA Y CORRECTA DEL CERTIFICADO DE ENMIENDA DE
“GENENTECH, INC*, PRESENTADO EN ESTA OFICINA EL DECIMO DIA DE
MAYO, A. D. 2001, A LAS 2:05 EN PUNTO DE LA TARDE.

Harriet Smith Windsor (Firma)
Harriet Smith Windsor, Secretaria de Estado

AUTENTICACION: 3900386

FECHA: 05-24-05
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Genentech, Inc. una corporacién organizada y existente bajo y por virtud de la Ley
General de Corporacion del Estado de Delaware.

CERTIFICADO DE TERCERA ENMIENDA DEL
CERTIFICADO DE INCORPORACION
CORREGIDOQ Y VUELTO A REDACTAR

CERTIFICA POR LA PRESENTE:

PRIMERO: Que en una reunidbn de la Junta Directiva de Genentech, Inc. se
adoptaron debidamente resoluciones que establecen una enmienda propuesta del
certificado de Incorporacién Corregido y vuelto a Redactar de dicha corporacién,
declarando dicha enmienda como aconsejable y llamando a una reunién de
accionistas de dicha corporacién para consideracién de la misma. La resolucidn
establece la enmienda propuesta de la siguiente manera:

RESUELVE, que el Certificado de Incorporacion Corregido y vuelto a Redactar de
esta corporacién se enmiende cambiando “la Seccién 4.01(a)" del Articulo alll
numerado “4" tal que, como se enmienda, dicha Seccion de dicho Articulo se lea
de la siguiente manera:

SECCION 4.01. Acciones de Capital. (a) la Corporacion esta
autorizada a emitir dos clases de acciones que deben designarse,
respectivamente, acciones preferenciales y acciones comunes. El
nimero total de acciones que la Corporacion esta autorizada a emitir
es de mil trescientos millones (1,300,000,000) de acciones. Cien
millones (100,000,000) de acciones serdn designadas acciones

preferenciales, por un valor de $0.02 por acciw
Preferencial”). Mil doscientos millones (1,200,000, Qo0f% £5
seran designadas acciones comunes, por ug Iﬁrn de )e“j par %
accion ("Acclén Coman™). La accidnh com l"-_ ‘: \ D /

toda de una misma clase.

nvocé debidamente
y se sostuvo al ser anunciada de acuerdo con la seccidén 222 de la Ley General de
Corporacién del Estado de Delaware, en donde el nimero necesario de acciones
requerido por los estatutos votaron a favor de la enmienda.

la reunién ordinaria de accionistas de dicha corporacion sé™
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TERCERO: Que dicha enmienda se adopté debidamente de acuerdo con lo

previsto en la Seccion 242 de la Ley General de Corporacion del Estado de
Delaware.

CUARTO: Que el capital de dicha corporacién no serd reducido bajo ¢ por razén
de dicha enmienda

EN TESTIMONIO DE LO CUAL, dicha Genentech, Inc. ha causado este

Certificado de Enmienda para que sea firmado por Stephen G. Juelsgaard, un
Funcionario Autorizado, este 10 de Mayo de 2001.

GENENTECH, INC.

Poi: (Firma)

Nombre: Stephen G. Juelsgaard

Titulo: Vicepresidente, Consejo
y Secrataria General.
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Trs. 11 PATENTEIYI
Bre:370 FASENACIONAL, Industria y Comercio
Act 411 PRESENTAC SUPERINTENDENCIA

REQUISITOS MINIMOS PARA ADMISION A TRAMITE

PCT
PATENTE DE INVENCION - [// MODELO DE UTILIDAD [ ]

* 4 Indicacién de que se solicita la concesidn.de uria patente - - [’]/
4 Datos de identificacion del solicitante.o de la persona que presenta la sollcltud [ 1/
® Descripci6n de la invencién ']/
¢ " Dibujos de ser astos pertinentés
€ Comprobante de pago de las tasas establecidas [
COMPLETA | ] " INCOMPLETA [ ]

DISENO INDUSTRIAL [ ]

. @ Indicacion de.que. se solicita el registro de Disefip Industrial . [ ]

4 Datos de identificacién del solicitante o de ia persona que presenta-ia solicitud [ ]

s Representacion gréfica” y fotografica del Dlseﬂo industrial o muestra del 13
material que incorpora ef disefio

¢ Comprobante de'pago de las tasas establec!das! [ 1]

COMPLETA [ ] INCOMPLETA { }

ESQUEMA DE TRAZADO | ]

¢ Indicacion de-que se solicita el registro de un Esguerna de Trazado

¢ Datos de identificaclén del solicitante o de la persona que presenta la sollcitud
® Representacién gréfica del esquema trazado :

¢ Comprobante de pago de las tasas establecidas;

COMPLETA [ ] . INCOMPLETA

_la_mﬂeg . |

— e B e I e I oy |
I

]
]
‘1
I
]

Firma | espons_able _

- Fecha : . . Carrera 13 No. 27-00 Plso 5, 7y 10
L Conmutador: 3 82 08 40
: Fex: 350 52 20
E-mall: Info@sle.gov.co -
‘ . www.alc.gov.co
' Bogoté, D.C., Colombla
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AS: 103.274
ﬂ um'u-ll'
Céniavels mg.n-mmn Dep. Z200MUECREACIONES
™. 1 PATENTEVH
PERINTENDENCIA e PASDNACIMAL  poper 418

Direccidn: Carrera 7 # 71 — 21 Tome B - Piso 4
Telélono: 744-2200 Fex 744-2700
E-mai

Nombre: Avi J. Ashieneni

Direccién: 1456 Tairyloun Sireet, San Malso, Caliomia 94402, Estados Unidos de Amérk




e reivindica es:

.método para tratar células cancerosas, que comprende
wner células de céncer de mamiferos, a una cantidad
wrgisticamente efectiva del polipéptido Apo2L/TRAIL y el

ticuerpo CD20.

.método de la reivindicaciétn 1, en donde dicho polipéptido
102L/TRAIL comprende los amlnoAcidos 1 a 231 de la Fig.l
D de (SEQ. No.: ID NO: 1) o un fragmento o variante de el.
I método de la reivindicacién 1, en donde dicho polipéptido
'EP./TRAIL comprende los aminodcidos 114 a 281 de la Fig.1l

! r

EQ. No.: ID NO: 1).

método de la reivindicacién 1, en donde dichas células

cerosas son expuestas a dicha cantidad sinergisticamente

ectiva del polipéptido Apo2L/TRAIL y el anticuerpo CD20 in

vo.

método de la reivindicacién 1, en donde dichas células

cerosas son células de linfoma.

método de la reivindicacidn 1, dque cbn_[pre;}xde

cionalmente exponer las células cancerosas a uno o mAs

gentes inhibidores del crecimiento.




REPUBLICA DE COLOMBIA L2
SUPERINTENDENCIA DE INDUSTRIA Y COMERCI

Bogot4,
2020

Doctor{a)

CADENA BARMIENTO JUAN PABLO
Apoderado(a} y/o Representante de
GENENTECH, INC.

REFERENCIA Radicacifn No. 7 22892
Bolicitud internaciocmnal PCT/UB2005/031907
Fecha inicio fase nacional 08/04/2007

Trimite 11
Evento 378
Actuacién 430

Oficio Ko. - e 6555

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Declgién 486 de la Comisién de la Comunidad Andina, articulo 27 del Tratado de
Cooperacién en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Onica de la Superintendencia de Industria y Comercio, se le commica que:

1. La solicitud no contiene la copia. del documento en que comsta la cesifn del
derecho a la patente del inventor al solicltante ¢ a su causanta. (Art. 26-k)
Decisifn 486.

En cumplimientc de lo dispuesto por el articulo 39 de la Decisién 486, se le
requiere para que dentro del términe da dos meses siguientes a la fecha de
notificacitn del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerari abandonada y perderi su prelacifn.

Notifiquese el presente of o conforme a lo dispuesto en el numeral 5.2, literal
e), del capitulo tiktulo primerc de la Circular Unica No.10 de 2001.

anterio:; requerimiento fue mnotificado por fijacién en 1lista de

fecha. O '
adpall



