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NETHODS OF USING DEATH RECERPTOR LIGANDS AND CD20 ANTIBODIES

RELATED APPLICATIONS
This spplication claims priority under Section 119(e) to provisiomal
application number §0/607,834 filed September 8, 2004 and to provisional
application number 60/666,550 filed March 30, 2005, the contents of which
are incorporated herein by reference.

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 1ligand/TRAIL. or death receptor antibodies 1in
combination with CD20 antibodies to treat various pathological disordera,
such as cancer and immme ralated diseases.

_ BACKGROUMD OF THE INVENTION

Various ligands and receptors belonging to the tumor pecrosis factor
(TNF) superfamily have been identified in the art. Included among such
ligands are tumor necrosis factor-alpha (*TNF-alpha®), tumor necrosis
factor-beta ("TNF-beta® or "lymphotoxin-alpha®), lymphotoxin-beta ("LT-
bata®), CD30 ligand, CD27 ligand, CD40 ligand, OX-40 ligand, 4-1BB ligand,
LIGHT, Apo-1 ligand {also referred to as Fas ligand or CDS5 ligand), Apo-2
ligand (also referred to as Apo2L or TRAIL), Apc-3 ligend {alac referred to
ag TWEAK), APRIL, OPG ligand {(alsc referred to as RANK ligand, ODP, or'
TRANCE), and TALL-1 {also referred to as BlyS, BAFF or THANK) (Bea, e.g9.,
Ashkenazi, Wature Review, 2:420-430 (2002); Ashkenazi and bixit, Science,
281:1305-1308 {1998) ; Ashkenaxl and Dixit, Curr. Op:l.n. Cell Biol., 11:255~
460 (2000); Golstein, Curr. Bilol., 7:750-753 (1997) Wwallach, _C_Eokine
Referenca, Academic Press, 2000, pages 377-4l1l1l; Locksley et al., Cell,
104:487-501 (2001):; Gruss and Dower, Blood, B85:3378-3404 (1995); Bchmid et
al., Proc. Natl. Acad. Sci., 83:1881 (1986); Dealtry et al., EBur. J.
Immunol., 17:689 (1987); Pittli et al., J. Biol. Chem., 271:132687-12690
(1996); Wiley et al., Immmity, 3=S.73-682 (1995); Browning et al., Cell,
72:847-856 (1993); Armitege 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., 8:515-528 (1998); Chicheportiche et al., Biol. Chen.,
272:32401-32410 (1997); Hahne et al., J. Exp. Med., 188:1185-1190 (1998);
WO98/28426 published July 2, 1998; WO9B8/46751 published October 22, 1998,
Wo/968/18921 published May 7, 1998; Moore et al., Bclence, 285:260-263
{1999); Shu et al., J. Laukocyte Blol., 65:680 (199%); Schneider et al., J.
Exp. Med,, 189:1747-1756 (1999%); Mukhopadhyay et al., J. Blol. Chem.,
274:15978-15981 (1999)).
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Induction of various cellular responses medisted by such TNF family
ligands is typically initiated by their binding to specific cell receptors.
Bome, but not all, TNF family ligands bind to, and induce various
blological activity through, cell surface “death receptore® to activate
caspases, Or enzymes that carry out the cell death or apoptosis pathway
(Balvesen st al., Cell, 91:443-446 (1997). Included among the members of
the TEF receptor superfamily identified to date are TNFR1, TNFR2, TACI,
GITR,, CD37, OX-40, CD30, CD40, HVEM, Fas (also referred to as Apo-1 or
CD95), DR4 (also referred to as TRAIL-R1l}, DPR5 (also referred to as Apo-2
or TRAIL-R2), DcRl, DcR2, ostecprotegerin (OPG), RANK and Apo-3 (also
referred to as DR3 or TRAMP) (see, e.g., Ashkenagi, Nature Reviews, 2:420-
430 (2002); Ashkenasi and Dixit, Sclence, 281:1305-1308 (19598); Ashkenazi
and Dixit, Curr. Opin. Cell Biol., 11:255-260 (2000); Golstein, Curr.
Blol., 7:750-753 (1997); Wallach, Cytokine Refexence, Academic Press, 2000,
pages 377-411; Locksley et al., Cell, 104:487-501 (2001); Gruss and Dower,
Blood, 85:3378-3404 (19595); Hobman et al., J. Biol. Chem., 264:14927-14534
(1989) ; Brockhaus et al., Proc. Natl. Acad. Sci., B87:3127-3131 (1990); EP
417,563, published March 20, 1991; Lostscher et al., Cell, 61:351 (1990);
Bchall et al., Cell, 61:361 (1990} ; Bmith et al., Sclence, 248:10159-1023
{1990); Lewls et al., Proc. Natl. Acad. Bci., B88:2830-2834 (1991} ; Goodwin
et al., Mol. Call. Biol., 11:3020-3026 (1991) ; Stamenkovic et al., EMBO J.,
8:1403-1410 {1989); Mallett et mal., EMBO J., 9:1063-1068 (1950); Anderson
et al., Nature, 390:175-179 (1957); Chicheportiche et al., J. Biol. Chem.,
272:32401-32410 (1997); Pan et al., S8cience, 276:111-113 {1997); Pan et
al., S&cience, 277:815-818 (1997); .Bheridan at al., Bclence, 277:818-821
(1997); Degli-Espostli et al., J. Exp. Med., 1B6:1165-1170 {1997); Marsters
et al., Curr. Biol., 7:1003-1006 (1557); Tsuda et al., BBRC, 234:137-142
(1997); Nocentini et al., Proc. NWatl. Acad. B8e¢l., 54:6116-6231 {1997),;
vonBulow et al., Sclence, 278:138-141 (1997)).

Most of these TNF receptor family mambers share the typical structure
of cell surface raceptors including extracellular, transmembrane and
intracellular regione, while others are found naturally as soluble proteins
lacking a transmembrane and intracellular domain. The extracellular
portion of typical TNF¥Rs contains a repetitive amino acid sequence pattern
of miltiple cysteine-rich domains (CRDs), starting from the MH;-terminus.

The ligand referred to as Apo-aL or TRAIL was identified several
years ago as a member of the TNF famlly of cytokines. (see, e.g., Wiley et
al., Tmmmity, 3:673-682 (1995); Pittli et e2l., J. Biol. Chem., 271:12697-
12650 (1996); WO 97/01633; WO 97/25428; UB Patent 5,763,223 lpsued June 9,
1998; US Patent 6,284,236 issued Beptembex 4, 2001). The full-length
pative sequence human Apo2L/TRAIL polypeptide is a 281 amino acid long,
Type II transmembrane protein. &Some cella can produce a natural soluble
form of tha polypeptide, through enzywatic cleavage of the polypeptide‘s
extracellular region (Mariani et al., J. Cell. Biol., 137:221-229 (1997))}.




10

15

WO 2006029273 PCT/US2005/032013

Crystallographic studies of soluble forms of Apo2L/TRAIL reveal a
homotrimeric structure similar to ths structures of TNF and other related
proteins (Hymowitz et al., Molec. Cell, 4:563-571 (1999); Cha et al.,
Immunity, 11:253-261 {1999); Mongkolsapays et al., Nature Structural
Blology, 6:1048 (1999); Hymowitz et al., Biochemiastry, 39:633-644 (2000) ) .
Apo2L/TRAIL, unlike other TNF famlily members however, was found to have a
unique structural feature in that three cysteine residues (at poaition 230
of each subunit in the homotrimer) together coordinate a =zinc atom, and
that the xinc binding is jmportant for trimer stability and bilological
activity. (Bymowitx 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 immne system modulatiom, including autoimmune diseasas such as
rheumatodd artbhritis [see, e.g., Thomas et al., J. Immnol., 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., 7., Exp. Med., 191:1095-1103
(2000)].

Solubla forms of Apo2L/TRAIL have also been reported to induce
apoptosis in a variety of cancer cells, including colom, lung, breast,
prostate, bladder, kidney, ovarian and braln tumors, as wall as melanoma,
leukemia, and multiple umyeloma (sea, e.g., Wiley et al.,. supra; Pittl et
al., supra; US Patent 6,030,945 i1msued February 29, 2000; US Patent
6,746,668 issued June B, 2004; Rieger et al., FEBS Letters, 437:124-128
(1998) ; Ashkenazi et aml., 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); Mixutani et al., Clin. Cancer Res., 5:2605-2612 (1999}); Gazitt,
Leukemia, 13:1817-1824 (1999); Yu et al., Cancer Res., 60:2384-2389 (2000);
Chinnalysn et al., Proc. Natl. Acad. Bcl., 97:1754-175% (2000})}. In vivo
gtudies in murine tumor models furthsr suggeat that ApoaL/TRAIL, alone or
in combination with chemotherapy or radiation therapy, can exert
gsubstantial anti-tumor effects (see, e.g., Ashkenazl 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 (1599);
PCT Applicatiom U8/00/15512; PCT Application UB/01/23691). In comtrast to
wany types of cancer cells, most normal human cell types appear to be
resistant to apoptosis induction by certain recombinant forms of
ApoaL/TRAIL (Ashkenazli et al., supra; Walzcak et al., supra)., Jo et al.
has reported that a polyhistidine-tagged soluble form of ApoaL/TRAIL
induced apoptosis in vitro in normal isolated human, but not non-human,
hepatocytes (Jo et al., Nature Med., 6:564-567 (2000); ses also, Nagata,
Rature 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 normal cells, dspending, for
example, cn the presence or, absence of a tag molecula, zinc content, and %
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trimer content (BSee, Lawrance et al., Nature Med., Letter to tha Bditor,
7:383-385 (2001); Qin et al., Mature Med., Letter to ths Editor, 7:385-386
(aoo0l)).

Apo2L/TRAIL has been found to bind at least five different receptors.
At least two of tha receptors which bind Apo2L/TRAIL contain a functionpal,
cytoplasmic death domain. One such receptor has been referred to as "DR4T
(and alternatively as TR4 or TRAIL-R1l) (Pan et al., Bclence, 276:111-113
(1997); see also WO98/32856 published July 30, 1998; W099/37684 published
July 29, 1999; WO 00/731349 pu.bl:l.shad December 7, 20007 US 6,433,147 issued
August 13, a002; UB 6,461,823 issued October 8, 2002, and U8 6,342,383
issued January 29, 2002).

Another such receptor for Apo2L/TRAIL has been referred to as DRS (it
bhas also been alternatively referred to as Apo-2; TRAIL-R or TRAIL-R2, TRE,
Tango-63, bAPOS, TRICK2 or KILLER) (see, e.g., Bheridan et al., Scilence,
m:au—an (1997); Pan et al., Bclence, 277:815-8138 (1997); WOS8/51793
published November 19, 1998; WO58/41629 publigshed Beptember 24, 1998;
Screaton et al., Curr. Biol., 7:693-696 (1997); Walczak et al., EMBO J.,
16:5386-5387 {1997); Wu et _ll., Nature Genetics, 17:141-143 (1997);
WO098/35986 published August 20, 1998; EP870,827 published Octcber 14, 1998,
W098/46643 published October 22, 1558; W099/02653 published January 21,
1999; WO99/09165 published February 215, 1999; W099/1179%1 published Harch
11, 199%9%; U8 2002/00732091 publighed August 13, 2002; UB 2003/0098550
published Decembar 7, 2001; US 6,313,269 ilssued December 6, 2001; TUB
2001/0010924 published August 2, 2001; US 2003/01255540 published July 3,
2003; US 2002/0160446 published October 31, 2002; U8 2002/0048785 published
April 25, 2002; US 6,342,369 issued February, 2002; UB 6,569,642 issued May
27, 2003; U8 6,072,047 lssued June 6, 2000; U8 6,642,358 issued Novembar 4,
2003; US 6,743,625 issued June 1, 2004). Like DR4, DR5 is reported to
contain a cytoplasmic death domain and be capable of sigualing apoptosis
upon ligand binding (or upon binding a wmolecule, such as an agonist
antibody, which mimics the activity of the ligand). The crystal structure
of the complex formed between Apo-2L/TRAIL and DRS is deacribed in Hymowitz
et al., Molecular Cell, 4:563-571 (1999).

Upon 1ligand binding, both DR4 and DRS can trigger apoptosis
independently by recruiting and activating the apoptosis initiator,
caspase-8, through the death-domain-conteining adaptor molecule raferred to
as FADD/Mortl [Kischkel et al., Illlllun:l‘l:!, 12:611-620 {2000); Bprick et al.,
Immunity, 12:599-609 (2000); Bodmar at al., Nature Cell Biol., 2:241-242
(2000)1.

ApoaL/TRAIL has bsen reported to also bind those receptors raferred
to as DoRl, DcR2 and OPG, which balieved to function as inhibitora, rather
than transducers of signaling (see., e.g., DCR1 {also referred to as TRID,
LIT or TRAIL-R3) [Papn et al., Bclence, 276:111-113 (1997); Bheridan et al.,
Bclience, 2177:818-821 (1997); McParlane et al., J. Biol. Cham., 3272:25417-
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25420 (1997); Bchneider et al., FERS Letters, 416:329-334 (1997); Degli-
Esposti et al., J. Exp. Med., 186:1165-1170 (1997); and Mongkolsapaya et
al., J. Immnol., 160:3-6 (1998); DCR2 (alsc called TRUNDD or TRATL-R4)
[Marsters et al., Curr. Blol., 7:1003-1006 {(1997); Pan et =al., FEBS
Lettars, 424:41-45 (1998); Degli-Esposti et al., Immmity, 7:813-820
(1997)]1, end OPG [Simonet et al., gupral. In contrast to DR4 and DR5, the
DcR1l and DcR2 receptors do not signal apoptosis.

Certain antibodies which bind to the DR4 and/or DR5 receptors have
been reported in the literature. For example, anti-DR4 antibodies directed
to the DR4 receptor and having aganistic or apoptotic activity in certain
mammalian cells are described in, e.g., WO 99/37684 published July 29,
1999; WO 00/73349 published July 132, 2000, WO 03/066661 publishéd. August
14, 2003. See, also, e.g., OGriffith et al., J. Immnol., 162:2597-2605
(1999); Chuntharapal et al., J. Immnol., 166:4851-4838 (2001); Wwo
02/097033 publisbed December 2, 2002; WO 03/042367 publishad May 22, 2003;
WO 03/038043 published May 8, 2003; WO 03/037913 published May B, 2003.
Certain apti-DR5 antibodies have likewlse been described, see, e.g., WO
98/51793 published November 8, 1998; @Oriffith et al., J. Immnol.,
162:2597-2605 (1999); Ichikawa et al., Nature Med., 7:954-960 (2001},
Bylander et al., “An Antibody to DR5 (TRAIL-Receptor 2) BSuppresses the
Growth of Patient Derived Gastrointestinal Tumors Grown in 8CID mice”,
Abstract, 24 Internatiocnal Congress on Monoclonal Antibodies in Cancers,
Aug. 29-8ept. 1, 2002, Banff, Alberta, Cansda; WO 037038043 published May
8, 2003; WO 03/037913 pudblished May 6, 2003. In additiom, certain
antibodies having cross-reactivity to both DR4 and DR5 receptors have been
described (see, e.g., UB patent 6,252,050 imsued June 26, 2001).

The CD20 entigen ~(also called human B-lymphocyte-restricted
differentiation antigen, Bp35) is 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);
apd Einfeld at al. EMBO J. 7(3):711-717 (1s88)). The antigen is also
expressed on greater than 50% of B cell non~Hodgkin’s lymphomas (NHL)
(Anderson et al. Blood 63{6):1424-1433 {1984)), Dbut 18 not found on
bematopoietic stem cells, pro-B cells, normal plasma cells or other normal
tissues (Tedder et al. J. Tmmunol. 135(2):973-979 (1585)). CD20 regulates
an early step(s) in the activation process for cell cycle initiation and
differentiation (Tedder ot al., supra) and possibly functions as a calcium
ion channel (Tedder ot al. J. Ceall. Biochem. 14D:195 (1950)). @Given the
expressicn of CD20 in B cell lymphomas, this antigen may gpexrve as a
candidate for “targeting” of such lymphomas.

The rituximab (RITUXAN®) antibody i1s a genetically engineared
chimeric murine/buman monoclonal antibody directed against the CD20
antigen. Rituximab is the antibody called “C2B8" in US Patent NWo. 5,736,137
iswued April 7, 1998 (Andbrson et al.). RITUXAN® is indicated for the
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treatment of patients with relapsed or refractory low-grade or follicular,
CD20 positive, B cell non-Bodgkin’s lymphoma. In vitro mechanism of actiom
gtudies have demonstrated that RITUXAN® binds human complemsnt and lyses
lymphoid B cell lines through complement-dependent cytotoxicity (CDC)
(Reff ot al. Blood B83(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 Trecently,
RITUXAN® has been shown to have anti-proliferative effects in tritiated
thymidina incorporation assays and to induce apoptosis directly, while
other anti-CD19 and CD20 antibodies do not (Malonmsy et al. Blood
88(1.0):637a (1996)). BSynergy between RITUXAN® and certain chemotheraples
and toxins has also been observed experimentally. In particular, RITUXAN®
pensitizes drug-resistant human B cell lymphoma cell linas to the cytotaxic
affects of doworubicin, CDDP, VP-16, diphtheria toxin and ricin (PDamidem et
al. Cancer Chemotherapy & Radiopharmaceuticals 12(3):177-186 (1997)}). 1In
vivo preclinical studies have shown that RITUXAN® depletes B cells fxrom the
peripheral blood, lymph nodes, and bone marrow of cynomolgus monkeays,
presumably through complement and cell-madiated processes (Reff et al.
Blood 83(2) :435-445 {1994)).

SUMMARY OF THE INVENIION

Methods for using death receptor ligands, such =s Apo-2 ligand/TRAIL
polypeptides or death raceptor antibodies, and CD20 antibodies are provided
herein. Enbodiments of tha invention include methods of treating cancer,
comprising exposing cancer cells to an effective amount of Apo2L/TRAIL and
CD20 entibody. Optionally, the cancer cells are exposed to an affective
amount of death receptor antibody, such as an agonist DR4 antibody or
agenist DRSS antibody, and CD20 antibody. Optionally, tha amount of
Apo2L/TRAIL or death receptor antibody sxnd CD20 antibodies employed in the
mathods are effective to achieve psynergy tharapeutically, e.g., their
combined anti-cancer effect is greater than the anti-cancer effect achisved
when the Apo2L/TRAIL or antibodies are employed individually as a single
therapeutic agent. The mothods way entail in vitro use or in vivo use
wherein the ApodL/TRAIL or death receptor antibody and CD20 antibody are
administered to a mammal (patient). Optionally, in the methods, the, cancer
cells treated with Apo3L/TRAIL or death receptor antibody and CD20 antibody
are lymphoma cells.

Further embodiments of the invention include methods of treating an
immme-related disease, comprising administering to & mammal an affective
amount of Apo2L/TRAIL and CD20 antibody. Opticpally, an effective amount
of death receptor antibody, such as an agonist.DR4 antibody or agonist DRS
antibody, and CD20 antibody is adminigtersd to the mammal. Optiomally, the
amount of Apo2L/TRAIL or death receptor antibody and CD20 antibodies
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employed in the methods are effective to achieve synergy therapeutically,
e.g., their coubined effect in treating the {immne-related disease is
greater than the effect achieved when the Apo2L/TRAIL or antibodies axe
employed individually as a single therapsutic agent. Optionally, in tha
mathods, the immune-related disease is rheumatoid arthritis or mltiple
Boclerosis.

Methods of the invention includa methods of treating a disorder in a
mammal, such as an immune-related disease or cancer, comprising steps of
cbtaining tissus or a cell sample from the mammal, examining the tissue or
cells for expression of CD20, DR4, and/or DR5, and upon determining said
tissue or cell sample expresses sald ona or more receptors, administering
an effective amount of Apo2L/TRAIL or death xeceptor antibody and CD20
antibody to sald mammal. The steps in the methods for examining expression
of one or more of such receptors may be conducted in & variety of assay
formats, including agssys detecting wRNA expression and
immmohistochemistry assays.

optionally, the methods of the invention compriae, in additiom to
administering an effective amount of RApoial,/TRAIL and/or death recaptor
antibody and CD20 antibody, administering chemotherapeutic agent(s) or
radiation tharapy to said mammal.

More embodiments of the invention are illustrated by way of example
in the following claims:

1. A method of treating cancer cells, comprising exposing mammalian
cancer cells to a synergistic affective amount of agcmiast death
receptor antibody and CD20 antibody.

2. The method of claim 1 wherein said agonist death receptor antibody
is an antl-DR5 receptor monoclonal antibody.

3. The method of claim 1 wherein said agonist death receptor antibody
is an anti-DR4 receptor monoclonmal antibody.

4. The method of claim 1 wherein said cancer cells are exposed to
said synergistic effective amount of agonist death receptor antibody
and CD20 antibody in vivo.

S. The method of claim 2 or 3 wherein sald agonist death receptor
antibody is a chimeric antibody or a bhumanized antibody. :

6. Tha method of claim 2 or 3 wherein said agonist death receptor
antibody is a human antibody.
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7. The method of claim 1 wherein said agcnist death receptor antibody
im an antibody which cross-reacts with more than one Apo-2 ligand
receptor.

8. The method of claim 1 wherein sald cancer cells are lymphoma
cells.

9. The method of claim 1 further comprising exposing thas cancer cells
to ona or more growth inhibitory agents.

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

11. The method of claim 2 wherein said DRS antibody has a DRS
receptor binding affinity of 10" M to 10" M*.

12. The method of claim 1 wherein said death receptor antibody and
CD20 antibody is expressed in a recombinant host cell selected from
the group consisting of a CHO cell, yeast cell and 2. cold.

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

antibody.

14. The method of claim 13 wherein said CD20 antibody is the antibody
Rituwximab,

15. A method of treating an immune related disease, comprising
administering to a mammal a synergistic effective amount of agonist
death receptor antibody and CD20 antibody.

16. The method of claim 15 wherein said agonist death receptor
antibody is an anti-DR5 receptor monoolonal antibody.

17. The method of claim 15 whereln sald agonist death receptor
antibody is an anti-DR4 receptor monoclonal antibody.

16. The msthod of claim 16 or 17 wherein said agonist death receptor
antibody is a chimeric antibody or a humanized antibody.

19. The method of claim 16 or 17 wherein sald agonist death receptor
antibody is a human antibody.

20. The mathod of claim 15 whersein sald agonlst death receptor
antibody is an antibody which cross-reaats with more than cne Apo-2
ligand receptor.
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21. The method of claim 15 wherein said iomune related disease is
rheumatoid arthritis or multiple sclerovsis.

22. The method of claim 15 wherein sald DRS antibody has a DRS
receptor binding affinity of 10" M™* to 102 wt.

23. The mathod of claim 15 wherein said death receptor antibody and
CD20 antibody is expressed in a recombinant host cell selected from
the group consisting of a CHO cell, yeast cell and E. coll.

24. Tha method of claim 15 wherein said CD20 antibody is a monoclonal
antibody.

25. The method of claim 24 wherein said CD20 antibody is the antibody
Rituximab.

26. The method of claim 1 or 15 wherein said death receptor antibody
and CD20 antibody are administered sequantially.

27. The method of claim 1 or 15 wherein said death receptor antibody
and CD3a0 antibody are administared concurrently.

BRIEF DESCRIFPTION OF THE DRAWNINGS

Figure 1A shows the nucleotide seguence of human Apo-2 ligand cDMA
(SEQ ID NO:2) and its derived amino acid sequence (SEQ ID.NO:1). The “N*
at nuclectide positiocn 447 ia used to indicate the nucleotide base may be a
" gor “GT.

Figures 2A and 2B show the mucleotide sequenca of a cDMA (SEQ ID NO:4)
for full length human DR4 and its derived amino acid seguence (BEQ ID MO:3).
The respective mucleotide and amino acid sequences for human DR4 are also
reported in Pan et al., Science, 276:111 (1997).

Figure 3A shows ths 411 amino acid sequence of human DRS (8BQ ID MO:5)
as published in WO 98/51753 on November 19, 1998. A transcriptional splice
varlent of human DR5 is konown in the art. This DRS aplice variant encodes
tha 440 smino acid sequence of human DRS (SEQ ID NO:6) shown in Figures 3B
and 3C as publishad in WO 98/35986 cn August 20, 1998.

Figure 4 illustrates the expression of Apo2L/TRAIL receptors in B
lymphoma cell lines.

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

Figure 6 shows the effacts of Apo2L/TRAIL, RITUXAN®, or combination
treatment on the growth of pre-established subcutaneous BJAB lymphoma tumor
xenografts in SCID mice.
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rigure 7 shows further resulte on the effects of ApoliL/TRAIL,
RITUXAN®, or combination treatment of Apo2L/TRAIL and RITUXAN® on the
growth of pre-established subcutanecus BJAB lymphoma tumor xenografts in
BCID mice.

Figure 8 shows the effects of Apo2L/TRAIL, RITUXAN®, or combination
treatment of Apo2L/TRAIL and RITOXAN® on caspase processing in pre-
asteblished subcutaneous BJAB lymphoma tumor xenografts grown in SCID mice.

Figure 9 shows the effects of DR5 agonistic antibody, RITOXAN®, ox
combination treatment on the growth of pre-established subcutanecus BJAB
lymphoms tumor xemografts in SCID mice.

Pigure 10 shows the effects of DRS agonistic antibody, RITUXAN®, or
combination treatment on caspase processing in pre-aestablished subcutaneous
BJAB lymphoma tumor xenografts grown in 8CID mice.

Pigure 11 illustrates the expresaion 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-astablisbed subcutanscus Ramos RA1l tuwmor
xenografts in SCID mice.

Figurs 13 shows the effects of Apo2L/TRAIL, Rituximab, ox combination
treatment on tha growth of pre-established DOHEH-2 follicullar lywphoma
xenografts in 8CID mice.

Figure 14 illustrates the effects and mechanisms of cell killing by
Apo2L/TRAIL and Rituximab or cowbination treatments on BJAB cells.

Figure 15 shows the effects of Apo2L/TRAIL, Rituximab, or combination
treatment on the growth of Ramos T1 tumor xenografts in SCID mice.

Pigure 16 shows the effects of Apo2L/TRAIL, Rituximab, or combinatiom
treatment on the BJAB-Luc tumor xenografts in BCID mice.

DETATLED DESCRIPTION OF THE PREFERRED EMBODIMENRTH

Unless otherwise definad, all terms of art, notations and othar
sclentific terminology used herein are intended to bave the meanings
commonly understood by those of skill in the axt to which this invention
pertains. In Boma ceses, terms with commonly understood meanings are
defined herein for clarity and/or for ready reference, and thes inclusion of
puch definitions herein should not necessarily be construed to represent a
substantial difference over what is generally understood in tha art. The
techniques and procedures described or referenced herein are generally weall
understood and commonly employed using conventional methodology by those
skilled in the art, such as, for example, the widely utilized molecular
cloning methodologies described in Bambrock et al., Molecular Cloming: A
Laboratory Memual 2nd. edition (1983) Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, K.Y. As appropriate, procedures involving the use of
commercially available kits and reageantsa &are generally carried out in

10
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accordance with manufacturer defined protocols and/or parameters unless
otherwise noted.

Before the present mathods, kits and uses therefor are described, it
ig to be understood that this invention is not limited to the particular
methodology, protocola, cell lines, animal species or genera, comstructs,
and reagents described as such may, of course, wvary. It is aleoc to ba
understood that the terminology used herein i1s for the purpose of
describing particular embodiments only, and is not intended to limit the
scope of the present invention which will be limited only by the appended
claims.

It must be noted that as used hexein and in the appended claims, the
gpingular forms "a¥, "and*, and "the" include plural referents unless the
context clearly dictates otherwise.

All publications menticned berein are incorporated herein by
reference to disclose and describe the methods and/or materials in
copnection with which the publications are cited. Publications cited
herein are cited for their disclosura prior to the filing date of the
presant application. Nothing here is to be construed as an admipsion that
the inventors are not entitled to antedate the publications by virtue of an
earliexr pr:l:ority date or prior date of invention. Further the actual
publication dates may be different from those shown and require independent
varification.

pafinitiona

The terms "Apo-2 ligand"”, "Apo-2L", “Apoal”, “ApoiL/TRAIL®, “Apo-2
ligand/TRAIL" and “TRAIL® are used herein intarchangeably to refer to a
polypeptide sequence which includes amino acid residues 114-281, inclusive,
95-281, inclueive, residuess 932-281, inclusive, residues 91-281, inclusive,
residues 41-281, inclusive, residues 39-201, inclusive, residuea 15-281,
inclusive, or residues 1-281, inclusive, of the amino acid sequence shown
in Figure 1, as well as biologically active <£fragments, daletional,
ingartional, or substitutional varients of the above seguences. In one
embodiment, the polypeptide sequence comprises residues 114-281 of Pigure
1. Opticnally, the polypeptide sequence comprises regidues 92-281 or
residues 91-281 of Figure 1. The Ai:o-zn polypeptidas may be encoded by the
native nuclectids sequence shown in Figure 1. Opticoally, the codon which
encodes residue Prolld (Figure 1) may be “CCT” or “CCG”. Opticmally, the
fragments or variants are biologically active and have at least about 80%
amino acid sequence identity, more preferably at least about 9%0% segquance
identity, and aven more preferably, at least 95%, B96%, 97%, 98%, or 99
sequence identity with any ons of the above sequences. The definition
encompasses substitutional variants of Apo-2 ligand in which at least one
of its native amino acids are substituted by another amino acid such as an
alanine xesidua. Optlonal,substitutional variants include one or more of

11
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the repidue substitutiona. ‘Opticmal variants may comprise an amino acid
gequence which differs from the native seaquence Apo-i ligand polypeptide
sequence of Figure 1 and has one or more of the following amino acid
substitutions at the reaidua position(s) in Figure 1: B96C; 8101C; 8111C;
R170C; X179C. The definition also encompasses a native sequence Apo-2
ligand ipolated from an Apo-2 1iga.nd source or prepared by recombinant or
synthetic methods. The Apo-2 ligand of the dinvention includes the
polypeptides referred to as Apo-i ligand or TRAIL disclosed in WO97/01633
publisghed January 16, 1997, W097/25428 published July 17, 1997, WO99/36535
published July 22, 1899, WO 01/00832 published January 4, 2001, WO02/09755
published Pebruary 7, 2002, and WO 00/75191 published December 14, 2000.
The terms ars used to refer generally to forms of the Apo-2 ligand which
include wonomar, dimer, trimer, hexamer or hight oligomer forms of tha
polypeptide. All mmmbering of amino acid residues referred to in the Apo-
2L sequence use the numbering according to Figure 1, unless specifically
stated otherwise. For instance, "D203” or “Asp203” refers to tha aspartic
acid residus at position 203 in the sequence provided in Figure 1.

The term "Apo-2 ligand selective variant" as used herein refers to an
Apo-3 ligand polypeptide which includes one or more amino acid mutations in
a native Apo-2 ligand sequence snd has selective binding affinity for
aither the DR4 receptor or the DR5 receptor. In one embodimant, tha Apo-2
ligand variant has a selective binding affinity for the DR4 receptor and
includes one or mors amino acid substitutions in any one of positioms 189,
191, 193, 199, 201 or 209 of a native Apo-2 ligend sequence. In anocther
embodiment, the Apo-2 ligand variant has a selactive binding affinity for
the DRS receptor and includes cne or more amino acid substitutions in any
cne of positions 189, 192, 193, 264, 266, 167 or 269 of a native Apo-2
ligand sequance. Preferred Apo-2 ligand selective variants include ona or
more amino acid mtations 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 variants exhibit leas 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 variant to the DRA receptor 1s
approximately equal (unchanged) or greater than (incxeased) as compared to
native sequence Apo-2 ligand, and the binding affinity of tha Apo-2 ligand
varianot to the DR5 receptor i1s less than or nearly eliminated as comparad
to native ssquance Apo-2 ligand, the binding affinity of tha Apo-2 ligand
variant, for purposes herein, is considered spelective* for the DR4
receptor. Preferred DR4 selective Apo-2 ligand variants of the invemtion
will have at least 10-fold less binding affinity to DRS receptor (am
compared to pative sequence Apo-2 ligand), and even more preferably, will
heve at least 100-fold less binding affinity to DR5S receptor (as comparad
to native sequence Apo-3 ligand). The xespective binding affinity of the

12
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Apo-2 1ligand 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, known in the art. Prefarred DR4 selective Apo-2
ligand varients of the invention will induce apoptosis in at least ome type
of wammalian cell {preferably a cancer cell), and such apoptotic activity
can be determined by known art methods such as the alamar blus or crystal
violet assay. The DR4 selective Apo-2 ligand veriants may or may not have
altered binding affinities to any of the decoy receptors for Apo-2L, those
decoy receptors beiny referred to in the art as DcRi, DcR2 and OPG.

Further preferred Apo-2 ligand selective variants include one or more
amino acid mutations and exhibit binding affinity to the DR5 receptor which
is equal to or greater (>) than the binding affinity of native sequence
Apo-2 ligand to the DR5S receptox, and even more praferably, such Apo-2
ligand varients exhibit less binding affinity (<) to the DR4 receptor thamn
the binding affinity exhibited by native sequence RApo-2 ligand to DR4.
When binding affinity of such Apo-2 ligand variant to the DRS receptor is
approximately equal (unchanged) ox greater than (increased) as compared to
native sequence Apo-2 ligand, and tbe binding affinity of the Apo-2 ligand
variant to the DR4 raeceptor is less than or nesrly eliminated as compared
to native sequence Apo-2 ligand, the binding affinity of tha Apo-2 ligand
variant, for purposes herein, is considered “selective” for the DRS
raceptor. Preferxed DR5 selective Apo-2 ligand varianta of the invention
will have at least 10-fold less binding affinity to DR4 receptor {as
compared 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 pative sequence Apo-2 ligand). The respective binding affinity of the
Apo-2 ligand variant may be determined and comparsd to tha binding
properties of native ApoalL (such as the 114-201 form) by ELIEA, RIA, and/or
BIAcore agsays, known in the art. Preferred DR5 selective Apo-2 ligand
variants of the invention will induce apoptosis in at least one typa of
mammalian cell (preferably a cancer cell), and such apoptotic activity can
ba determined by known art methods such as the alamar blus or crystal
violet assay. The DR5 selactive Apo-2 ligand variants may or may not have
altered binding affinities to any of the decoy receptors for hpo-iL, those
decoy receptors being referred to in ths art as DecRl, DcR2 and OPd.

Amino acid identification may use the single-letter alphabet or
three-letter alphesbet of amino acids, i.e.,

Asp D Aspartic acid Ile I Isoleucine
Thr T Threcnine Leu L Leucine

Ber B Berine T™Yr Y Tyrosine

Glu E Alutamic acild Fha F Phenylalanine
Pro P Proline Bls EH Hiptidine

Gly @ Glycine Lys K Lysine

Ala A Alanine Arg R Arginine

13



10

15

s

AV

WO 2006/029275 PCT/US2005/032015
cys C Cysteina Trp W Tryptophan
Vval V Valine Gln Q Glutamine
Met M Methiomine Asn N Asparagine

The term “Apo2L/TRAIL extracellular domain* or *Apo2L/TRATL ECD~
refers to a form of ApoaL/TRAIL which is essentially free of transmembrane
and cytoplasmic domaing. Ordinsrily, the ECD will have less than 1% of
such transmembrane and cytoplasmic domains, and preferably, will have less
than 0.5% of such domains. It will be understood that any transmembrane
domain{s) identified for the polypeptides of thea present invention are
identified pursuant to criteria routinely employed in the art for
identifying that type of hydrophoblc domain. The exact boundaries of a
transmewbrane domain may vary but most likely by no more than about 5 amlno
acids at either end of the domain as initially identified. 1In preferred
embodiments, the ECD will consist of a soluble, extracellular domain
sequence of the polypeptide which is free of the transmembrana and
cytoplasmic or intracellular domains (and is not membrane bound) .
Particular axtracellular domain sequences of Apo-i2L/TRAIL are described in
PCT Publication Nos. W097/01633 and WO97/25438.

The term “ApoaL/TRAIL monomer” or “Apoll monomer® rafers to a
covalent chain of an extracellular domain sequence of ApoiL.

The term “ApoaL/TRAIL dimer®* or “Apo2L dimer” refers to two Apo-2L
monomers joined in a covalent linkage via a disulfide bond. The term as
used herain includes frea standing Apo2l. dimers and ApoiL dimers that are
within trimeric forms of Apoal (i.e., mssociated with another, third ApoaL
monomer) .

The term “Apo2L/TRAIL trimer” or “ApolL trimsr” refers to three ApoilL
monomers that are non-covalently associated.

The term “Apo2L/TRAIL aggregate” is used to refer to amelf-assoclated
higher oligomeric forms of ApoaL/TRRIL, such as Apo2L/TRAIL trimers, which
form, for instance, hexamaric and nancmsric forms of Apoi2L/TRAIL.
Determination of the presence and quantity of Apo2L/TRAIL monomer, d&imer,
or trimer (or other aggregates) may be made using methods and assays known
in the art (and using commercially available materials), such as native
size exclusion HPLC ("BEC*), denaturing size exclusion vweing sodium dodecyl
sulphate ("8DS-SEC”), reverse phase HPLC and capillary electrophorasis.

*Apo-2 ligand receptor” includes the receptors referxed to in the art
as “DR4” and “DR5” whose polynucleotids and polypeptide sequences are shown
in ¥Figures 2 and 3 respectively. Pan et al. have deascribed the THF
receptor femily member referred to as "DR4" (Pan et al., Scienca, 276:111-
113 (1997); see also W098/32856 published July 30, 1998; WO 99/37684
published July 29, 1959; WO 00/73349 published December 7, 320007 US
6,433,147 issued August 13, 2002, U8 6,461,823 issued Octcber 8, 2002, and
U8 6,342,383 issued January 29, 2002). Gheridan et al., Bcience, 277:818-

14



10

Z|

WO 2006/029278 PCT/US2005/032013

821 (1997) and Pan et al., Bciemce, 277:815-818 (1997) described another
receptor for Apo2L/TRAIL (see also, WO098/51793 published November 19,
1998; WO098/41629 published September 34, 1998). This receptor ig raferred
to as DR5 (the receptor has also been alternativaly referred to as Apo-2;
TRAIL-R, 'TR6, Tango-63, hLAPOSB, TRICKZ or KILLER; BScreaton et al., Curr.,
Biol., 7:693-696 (1997); Walczak et al., J., 16:5386-5387 (1997); Wu
et al., Nature Genetics, 17:141-143 (1997); W098/35986 published August 20,
1998; EPB70,827 published October 14, 1998; WO58/46643 published October
22, 1998; W099/02653 published January 21, 199%; W099/09165 published
February 25, 1999; %099/11791 published March 11, 1999; U8 2002/0072091
published August 13, 2002, US 2002/0098550 publishad December 7, 2001; US
6,313,269 issued December 6, 2001; UB 2001/0010924 published August 2,
2001; US 2003/013255540 published July 3, 2003; UB 2002/0160446 publisbed
October 31, 2002, US 2002/0048785 published April 25, 2002; U8 6,569,642
issued May 27, 3003, U8B 6,072,047 isgued June 6, 2000, UB 6,642,358 lssued
November 4, 2003). As dsscribed above, other receptora for Apo-2L include
DcR1l, DcR2, apd OPG (see, Bheridan 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-iL. receptor expressad in a variety of mammals, including
humans. Apo-2L receptor may be endogena::aly expressed as occurs naturally in
a variety of human tissue lineages, or may be expressed by recombinant or
synthatic methods. A "native sequence Apo-iL receptor® comprises a
polypeptide having the same amino acid sequence as an Apo-2L receptor derived
from nature. Thus, a native seguence Apo-2L receptor can have the amino acid
sequence of naturally-occurring Apo-aL receptor from any mammal, Such native
sequence Apo-2L receptor can be isolated from nature or can be produced by
recowbinant or synthetic means. The term "native sequence Apo-2L receptor®
gpecifically enconpasses paturally-occurring truncated or secreted forms of
the receptor (e.g., a soluble form contalning, for ingtance, an extracellular
domain seguence), naturally-occurring varlant forms (e.g-, alternatively
spliced forms) and mnaturally-occurring allelic variants. Receptor variante
may include fragmwents or deletion wmutants of the native sequence Apo-iL
receptor. Figure 3A shows the 411 amino acid sequence of human LRS a8
published in WO 98/51793 on November 19, 19398. A transcriptional seplice
variant of human DR5 is known in the art. Thia DRS amplice variant encodes
ths 440 amino acid sequence of man DR5 shown in Figures 3B and 3C as
published in WO 98/35986 on August 20, 1998.

"Death receptor antibody" 1s used herein to refer gemerally to
antibody or antibodies directed to a receptor in the tumor necrosis factor
receptor superfamily and containing a death domain capable of signalling
apoptosis, and such antibodies include DRS antibody and DR4 antibody.

“DR5 receptor antibody”, °DR5 antibody”, or “anti-DRS aptibody” i1a
used in a broad sense to re?er to antibodies that bind to at least one form

15



10

15

72

WO 2006029275 PCT/US2005/032015

of a DR5 receptor or extricellular domain thereof. Optionally the DRS
antibody is fused or linked to a heterclogous sequence or molecule.
Prefarably the heterologous sequence allows or assists the antibody to form
highsr order or oligomeric couplexes. Optionally, the DRS antibody binds
to DR5 Teceptor but does not blnd or cross-react with any additiocnal Apo-2L
receptor (e.g. DR4, DcR1l, or DcRi). Optlomally the antibody is an agonlst
of DR5 slgnalling activity.

Optiocnally, tha DR5 antibody of the invention binds to a DR5 receptor
at a concentration range of about 0.1 nM to about 20 mM as meagured in a
BIAcora binding assay. Optionally, the DR5 antibodies of tha inovention
exhibit an Ic 50 value of asbout 0.6 nM to about 18 mM as measured in a
BIhcors binding aseay.

“DR4 receptor antibody”, “DR4 antibody”, or “anti-DR4 antibody” is
used in a broad gense 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 haterclogous sequence or molecula.
Preferably the heterclogous sequence allows or assiats the antibody to form
higher order or oligomaric complexes. Optionally, the DR4 antibody binds
to DR4 receptor but doss not bind or cross-react with any additional Apo-2L
receptor (e.g. DRS, DcRl, or DoR2). Optionally the antibody is an agomilst
of DR4 pigmnalling aativity.

Optionally, the DR4 antibody of the invention binds to a DR4 receptor
at a comcentration rangs of about 0.1 nM to about 20 wM as measured in a
BIAcore binding assay. Optionally, the DRS antibodies of the invention
axhibit an Yo 50 value of about 0.6 nM to about 18 mM as measured in a
BIAcore binding assay. .

The term “agonist” is used in the broadest gense, and includes any
molecule that partially or fully enhances, stimilates or activates one or
more biological activities of ApoaL/TRAIL, DR4 or DRS, lin vitro, in situ,
or in vivo. Examples of such biological activities binding of Apo2L/TRAIL
to DR4 or DR5, include spoptosis as well as those further reported in the
literature. An agonist may functiom in a direct or indirect manner. For
inatance, the agonist may function to partially or fully enhance, stimlate
or activate ons or more biological activities of DR4 or DRS, in vitro, in
gitu, or in vivo ss a result of ite direct binding to DR4 or DRS, which
cgmuses receptor activation or signal transduction. Tha agonist may also
function indirectly to 'pu:i::l.ally or fully enhance, stimulate or activate
ane or more biological activities of DR4 or DRS, in vitro, in situ, or in
vivo as a result of, e.g., stimulating anothsr effector moleculs whlch then
causes DR4 or DR5 activation or sigonal transduction. It is contemplated
that an agonist may act as an enhancer molecule which functions indirectly
to enhance or increase DR4 or DRS activation or activity. For instance,
the agonist may enhance activity of endogencus Apo-aL in a mammel, This
could be accomplished, for example, by pre-complexing DR4 or DRS or by
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stabilizing complexes of the respective ligand with the DR4 or DRS receptor
(such as stsbilizing native complex formed between Apo-2L and DR4 or DRS) .

The term °“DR4" and °DR4 receptor” as used herein refers to full
length and solubla, extracellular domain forms of the receptor described in
Pan ot al., Sclence, 276:111-113 (1997); W098/32856 published July 30,
1998; US Patent 6,342,363 issued January 29, 2002; and W099/37684 published
July 29, 1999. The full length amino acid sequence of DR4 receptor is
provided herein in Fig. 2.

The term "DR5® and “DRS receptor” as used herein refers to the full
length and soluble, extracellular domain forme of the receptor described in
Sheridan et al., Bcience, 277:018-821 (1997); Pan et al., Science, 277:815-
818 (1997), UB Patent 6,072,047 issued June 6, 2000; US Patent 6,342,369,
W098/51793 published November 189, 1998; WO98/41629 published September 24,
1998; Screaton et al., Curr. Biol., 7:693-696 (1997); Walczak et al., EMBO
J., 16:5386-5387 (1997); Wu et al., Nature Genaticsa, 17:141-143 (1997);
W098/35986 published August 20, 1998; EPB70,827 published Octcber 14, 1398
WO98/46643 published October 22, 1998; W099/02653 publlshed January 21,
1899; W099/09165 published PFebruary 25, 1999; %W093/11791 published March
11, 1999. The DR5 receptor has also been rafarred to in the art as Apo-3;
TRAIL-R, TR6, Tango-63, BAPOS, TRICEKZ or KILLER. The tarm DRS receptor
used herein includes the full length 411 amino acid polypeptids provided in
Pig. 3A and tha full length 440 amino acid polypeptids provided in Figse.
3B-C.

The term “polyol” when used herein refers broadly to polyhydric
alcohol compounds. Polyols can be any water-soluble poly(alkylens oxida)
polymer for example, and can have a linear or branched chain., Preferred
polyols include those substituted at one or more hydroxyl positions with a
chemical group, such as an al)'cyl group having between one and four carbons.
Typically, the polyol is a poly(alkylene glycol), preferably poly(ethylena
glycol) (PEG). Howaver, 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
commerclally avallable sources.

The term “conjugate* is used herein according to its broadest
defipition to mean joined or linked together. Molecules are “conjugated”
when they act ox cperate as if joined.

The term “extracellular domain® or “ECD* refers to a form of ligand
or receptor which is essentially free of transmembrans and cytoplasmic
domains. Ordinarily, the soluble ECD will have less than 1% of such
transmembrene and cytoplasmic domains, and preferably, will have less than
0.5% of such domains.
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The term ‘divaient metal ion* refers to a metal ilon having two
positive charges. Examples of divalent metal ions for use in the present
invention include but are not limited to zinc, cocbalt, nickel, cadmium,
magnesium, and mangansge. Particular foxms of guch metals that may be
employed include salt foxms (e.g., pharmaceutically acceptable salt forms),
guch as chloride, acetate, carbonate, citrate and sulfate forme of the
above mentioned divalent metal ions. Divalent metal ions, as described
herein, are preferably employsd in concentrations or amounts (e.g.,
affective amounts) which are sufficient to, for example, (1) enhance
storage stability of Apo-iL trimers over a demired period of tima, (2)
enhance production or yleld of Apo-2L trimers in a recowbinant cell culture
or purification method, (3) enhance solubility (or reduce aggregation) of
Apo-2L trimers, or (4) enbsnce Apo-3L trimer formation.

"Igolated,” when used to describa the various proteins disclosed
herein, mesns protein that has been identified and separated and/or
recovered from m component of its natural environment. Contaminant
componentsa of its natural environment are materials that would typically
interfere with dilagnostic or tharapeutic uses for the protein, and may
include enrymes, hormones, and other proteinaceous or non-proteinacecus
solutes. In praferred embodiments, the protein will be purified {1) to a
degree sufficient to obtain at least 15 residuea of N-terminal or internal
amino acid sequence by use of a gpinning cup sequenator, or (2) to
homogeneity by BDS-PAGE under non-reducing ox reducing conditions using
Coomassia blue or, preferably, silver stain. Igolated protain includes
protein in situ within recombinant cells, since at least one component of
the protein’s natural environment will not be present. Ordinarily,
however, isolated protein will be prepared by at least ome purification
gtep.

An "isolated" nucleic acid molecule is a nucleic acid molecule that
i8 identified and separated from at least one contaminant muoleic acid
molecule with which it i1s ordinarily associated in the natural 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. Isolated Apo-2
ligand nucleic acid moleculesa therefore are distinguished from tha Apo-2
ligand mucleic acid molecule as it exists in natural cella. However, an
igolated Apo-2 ligand nucleic acid molecula includes Apo-2 ligand miclelc
acid molecules contained in cells that ordinarily exprass Apo-2 ligand
whazre, for example, the nucleic acid molecule ia in a chromosomal location
different from that of natural cells.

"percent (%) amino acid seguence identity" with respect to the
sequences identified herein is definad as the percemtage of amino acid
residues in a candidate sequence that are Jldentical with the amino acid
residues in the Apo-2 ligsnd sequence, after aligning the sequences and
introducing gaps, if necessary, to achieve the maximum percent sequence
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identity, and not considering any conservative substitutions as part of the
sequence identity. Aligument for purposes of determining perceant aminn
acid sequence identity can be achieved in various ways that are within the
skill in the art can determine appropriate parameters for measuring
alignment, including assigning algorithms needed to achisve maximal
alignment over tha full-length sequences baing compared. For purposes
herein, percent amino acid identity values can be obtained wusing the
paquence comparison computer program, ALIGN-3, which was authored by
Genentech, Inc. and the source code of which has been filed with user
documentation in the US Copyright Office, Washington, DC, 20559, reglstered
under the US Copyright Reglatration No. TXU510087. The ALIGN-2 program is
publicly available through Gensntech, Inc., South San Franclsco, CA. All
sequance comparison parameters are set by the ALIGN-2 program and do not
vary.

The term "control sequences* refers to DNA sequences Nnecespary for
the expreselion of an operably linked coding seguence in = particular host
organism. The cootrol sequences that are suitable for prokaryotes, for
example, include a promoter, optionally an operator sequance, and a
ribosome binding site. Eu.lu:yotic' cells are kpown to utilize promoters,
polyadenylation signals, end enhancers.

Bucleic acid is "operably linked® when it is placed into a functiomal
relationship with anothar nucleic acid saguence. For example, DHA for a
presequence or secretory leader is operably linked to DFA for a polypeptide
if it is expressed as a preprotein that participates in ths secretion of
the polypeptide; a promoter or enhancer is operably linked to a coding
sequence i1f it affects the transcription of the sequence; or a ribosoma
binding site is operably linked to a coding sequance i1f it ia positioned so
as to Facilitate translatioch. Generally, "operably linked" means tbat 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 is accomplished by ligation at convenient
restriction eites. If such sites do not axist, the synthstic
oligonuclectide adaptors or linkers ave 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 *“CDA0" antigen is a "35 kDa, non-glycosylated phosphoprotein
found on the surface of greater than 50% of B cells from peripheral blood
or lymphoid organs. CD20 is presemt an both normal B cellp as well as
malignant B cells, but is not expressed on stem calls. Other names for
cpad in the 1literaturs includa =B-lymphocyte-restricted antigen® and
“Bp35". The CD3a0 antigen is described in Clark et al. FNAS (ORA) 82:1766
(1985), for example.
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Examples of antibodies which bind the D20 antigen include: “C2B8"
which is mow called “Rituximab® (*RITUXAN®") (US Patent Wo. 5,736,137); thas
yttrium- [90]-labsled 2B8 murina antibody deaigmated ww2B8" or “Ibritumomab
Piuxetan® ZEVALIN® commercially available from Idsc Pharmaceuticals, Inc.
(US patent No. 5,736,137; 2B8 deposited with ATCC under accession no.
EB1138¢ on June 22, 1993); wurine IgG2a “Bl," also called *Toaltumomab, #
optionally labeled with %I to generate thes “¥¥'I-Bi" antibody {iodine TI131
tositumomab, BEXXAR™) commercially available from Corixa (ses, also, US
Patent No. 5,595,721); murine momoclonal actibody “1F5* (Press et al. Blood
69(2) :584-591 (1987)) mnd variants thereof including “framswork patched” or
humanized 1PF5 (WO 2003/002607, Leung, ATCC Depoait HB-96450); murine 2H7
and chimeric 2E7 antibody (U Patent No. 5,677,180); humanized 2H7; HUMAX-
CcD20™ fully human, high-affinity antibody targeted at the CD20 molecule in
the cell membrane of B-cells (Genmab, Denmark; see, for example, Glemnie
and van de Winkel, Drug Discovery Today 8: 503-510 (2003) and Cragg et al.,
Blood 101: 1045-1052 (2003)); the bhuman momoclonal antibodies set forth in
WO04/035607 (Tealing et al.); AME-133™ antibodias (Applied Molecular
Bvolution); A20 antibody or varlants thereof such as chiweric or humanized
A20 antibody (cA20, hA20, respectively) (US 2003/0219433, Immnomedice) ;
and monoclonal antibodies L27, G28-2, 93-1B3, B-Cl or NU-B2 avallable from
ths International Leukocyte Typing Workshop (Valentine et al., In:
Leukocyte Typing III (McMichael, Ed., p. 440, Oxfoxrd Univeraity Press
(2.987)). The preferrad CD20 antibodies herein are chimeric, humanixed, or
human D20 antibodies, more preferably rituximab, humanized 287, chimeric
or’ humanized A30 eantibody (Immnomedics), and HUMAX-CD20™ human CD20
antibody (Genmab).

The terms “rituximab” or “RITUXAN®~ herein refer to the genestically
engineered chimeric murine/human monoclonal antibody directed against the
CD20 antigen and dasignated “C2BA" 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,
shumanized 2H7" refers to a humanized CD20 antibody, or an antigen-binding
fragment thareof, wherein the antibody is effective to deplets primate B
cells in vivo, the antibody comprising in the H chain variable reglion (Vg)
thereof at least a CDR H3 sequence from an anti-human CD20 antibody and
substantially the buman consensus framework (FR) residues of the human
heavy- chain subgroup IIXI (VRIXI).

A preferred humanized 2H7 is an intact antibody or antibody fragment
comprising the variable light chain sequence:
DIWPBWIMBMWMI!HMMWIB
BILAPEDFATYYCRUWBFNPPTFGQUTEVEIKR (SEQ ID NO:7);
and the variabla heavy chain sequenca:
mwmvmmmmmmmmm
mmmmmmmﬂs (BBQ ID NO:8).
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Where the humanized 2H7 antibody is an intact antibody, preferably it
comprises the light chain amino acld sequence:
DIWFBWIWBBWMWW&H&MMIB
SWEFLMWEMMIHTMBWIFPPBDWM
Wmsmwsmsnmmmmmmsmmc {8EQ ID
NO:9);
and the heavy chain amino acld sequence:
mwmwmmsmmmmsmmxm
MWMWMWVMMMPMPWESETBM
mrzmwmrpnmss@!smswmssamﬂ:mwmsumnmnme
mmmepamrpmmxsnﬂmmpmmmﬂm
MWMWMIMIBMMWPPBHWMW
GMBDHVE“MQPWPMDEM&?FLYWW&CW“BP
GK (BEQ ID WO:10)
or the heavy chain amino acid sequence:
mmmmmmmmmmﬂmmmﬂmnzm
mmmmsmmmpmssmrmm
WMWWMMFPAMYMMBBWIMMMMC
MNPWPMPMBRTPWWBQ
MMWTWPMMTIBMMWPPWMH
mmnnmmmpmsmmwmmmmscsmmmmmmp
GK (SEQ ID NO:11l).

“Antibody-dependent cell-mediated cytotoxiclty” amnd “ADCC® refer to a
cell-mediated reaction in which nonspecific cytotoxic cells that express Fc
receptors (FcRs) (e.g. Natural Killer (NK) cells, neutrophils, and
macrophages) recognire bound antibody on a target cell and subsequently
cavse lysis of the target cell. The primary cells for mediating ADCC, NK
cells, express FcyRIII only, whereas monocytes express FoyRI, FcyRII and
FCyRIII. FcR expression on hematopoietic cells in gummarized is Table 3 on
page 464 of Ravetch and Kinet, Angu. Rev. Immunol 9:457-92 {(1991). To
agsess ADCC activity of a molecule of interest, an in vitro ADCC assay,
such as that describded in US Patent No. 5,500,362 or 5,821,337 wmway be
performed. Useful effector cells for such assays include paripheral blood
moponuclear cells (PBMC) and NMatural Killer (NK) cella. Alternatively, or
additionally, ADCC activity of the molecule of interest may bea assessed in
vivo, e.g., in a snimal model such as that disclosed in Clynes et al. PNAS
(03A) 95:652-656 (1998).

"Human esffector cells” are leukocytes which express one or more FcRs
and perform effector functions. Preferably, the cells express at leagt
FCyRIII and carry out ADCC effector funmctiom. Examples of human leukocytes
which mediate ADCC include peripheral blood mononuclear cells (PBMC),
natural killer (NX) cells, monocytes, cytotoxic T cellas and neutrophils;
with PBMCs and NK cells being preferred.
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"gative antibodies® are usually heterctetrameric glycoproteins of
about 150,000 daltons, composed of two idsntical 1light (L) chains and two
identical heavy (H) chaina. Each light chain is linked to a heavy chain by
one covalent disulfide bond, while the number of disulfide linkages variles
among the heavy chaines of different imminoglobulin isotypes. Each hsavy
and light chain also has regularly spaced intrachain disulfide brildges.
Each heavy chain has at one end a varisble domain (Vy) followed by a rumber
of constant domains. Each light chain has a variable domain at one end (Vi)
and & constant domain at its 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 chein. Particuler amino scid residues are believed to form an
interface batween the light chain and hsavy chain varxiable domains.

The term "variable" refers to the fact that certain portions of the
variable domainas differ aextensively in saguence among antibodies and are
used in the binding and specificity of each particular antibody for its
particular antigen. However, the variability is not eveanly distributed
throughout tha variable domains of antibodies. It is concentrated in three
segments called hypervariable regiona both in the light chain end the heavy
chain variable domains. Ths more highly comserved portions of variable
domains are called tha framework regions (FRE). The variabls domains of
native heavy and light chains each comprise four FRs, largely adopting a p-
sheet configuration, commected by three hypervariable regions, which form
loops connecting, and in scme cases forming part of, the p-sheet structura.
The hypervariable reglons in each chain are "held together in close
proximity by the FRs and, with the hypervariable regions from the other
chain, contribute to the formatiom of the antigen-binding site of
antibodies (see Kabat et al., Sequences of Proteins of Immunological
Interest, 5th Ed. Public Haalth Service, National 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 antigan-binding site,
and a residual "Fec" fragment, whose name reflects its abllity to
crystallize readily. Pepsin treatment yields an F(sb'), fragment that has
two antigen-binding sites and is still capable of cross-linking antigen.

spy* {g the minimm antibody fragment which contains & complate
antigen-recognition and antigen-binding site. This reglon consists of a
dimer of one heavy chain and one light chain variable domain in tight, non-
covalent association. It is in this configuration that the three
hypervariable rxegions of each variable domain interact to defina an
antigen-binding site on the surface of the Vy-V; dimer. Collectively, the
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six hypervariable regions confer antigen-binding specificity to the
antibody. However, even & single variable domain (or half of an Fv
comprising only three hypervariable regions specific for an antigen) hasg
the ability to recognize and bind antigen, although at a lowex affinity
than the entire binding site.

The Fab fragment also contains the comstant 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 CH1 domain including ocns or more cysteines from
the antibody hinge region. Fab'-8H is the designation herein for Fab' in
which the cysteine residue(s) of the constant domains bear at least onm
frea thiol group. F(eb'}, antibody fragments originally were produced as
pairs of Feb' fragments which bave hinge cCysteines between them. Othar
chemical couplings of antibody fragments are also known. .

Tha "light chaine®™ of antibodies (immnoglobulins) from any
vertebrate species can be assigned to one of two clearly distinct types,
called kappa (x) and lambda (A), based on the amino acid sequences of their
copatant domains.

Depending on the amino acid sequence of the comstant domain of their
heavy chaina, antibodies can be assigned to different classes. There are
five major classes of intact antibodies: Igh, IgD, IgE, IgQ, and IgM, and
geveral of these may be furthsr divided into subclasses (1sotypes), e.g.,
IgGl, IgG2, IgG3, IgG4, IgA, and IgAz. The heavy-chain constant domains
that correspond to the different classes of antibodies are called o, 5, e,
vy, and jp, respectively. The pubunit structures and three-dimensional
configurations of different classes of immmoglobuline are wall known.

"gingla-chain Fv* or "scFv' antibody fragments comprise the Vy and V,
domaing of antibody, wharein these domains are present in a single
polypeptide chain. Prefarably, the Fv polypeptide further comprises a
polypeptide linker between ths Vy and Vi domaing 'which enables the scFv to
form the desired structure for antigen binding. For a review of scFv see
Plickthun in The Pharmacology of Monoclonal Antibodies, vol. 113, Rosenburg
and Moore eds., Springer-Verlag, New York, pp. 269-315 (1994).

The term "diabodies® refers to small antibody £ragments with two
antigen-binding sites, which fragments comprise a heavy-chain variable
domain (V) connacted to a light-chain variable domain (Vi) in the same
polypeptide chain (Vz - Vi). 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 domains of another chain and creata two
antigen-binding sites. Diabodies are deacribed more fully in, for exampls,
EP 404,097; WO 53/11161; and Hollinger et al., Proc. Natl. Acad. Sci. UHA,
90:6444-6448 (1993).

The term "monoclonal antibody® as used herein refers to an antibody
cbtained from a population of substantially homogensous antibodies, i.e.,
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the individual antibodies comprising the population are identical except
for possible naturally occurring mutations that may be preseat in minor
amounts. Monoclonal antibodies are highly specific, belng directed agalnat
a eingla 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 single determinant on the
antigan. In addition to their specificity, the monoclopal antibodies are
advantagecus in that they are synthesized by the hybridoma culture,
uncontaminated by other ~immnoglobulina. Thae wmodifier "monoclonal®
indicates thes character of the antibody as being obtained from a
substantially homogeneous population of antibodies, and is not to be
construed as requiring production of the antibody by any particular method.
For example, the monoclonsl antibodies to be used in accordance with the
present invention may be made by the hybridoma method first described by
Xohler et al., Nature, 256:495 (1975), or may be made by recombinant DNA
methods (see, ea.g., U.B8. Patent No. 4,816,567). The "monoclonal
antibodies* may also be isolated from phage antibody libraries using the
technigques described in Clackson et al., Nature, 352:624-628 {1991) and
Marks et &l., J. Mol. Blol., 222:581-597 (1991), for example.

The monoclomal antibodies hersin specifically include T"chimeric®
antibodies (immmoglobuling) in which a portion of the heavy and/or light
chain 18 identical with or "homologous to corresponding sequences in
antibodies derived from a particular species or balonging to a particular
antibody class or subolass, while the remalnder of the chain(s) ia
identical with or homologous to corresponding sequsnces in antibodles
derived from another species or balonging to another antibody class or
subclass, as well ss fragments of such antibodies, so long as they exhibit
the desired biologiocal activity (U.S. Patent No. 4,816,567; Morrison et
al., Proc. Natl, Acad. Sci. UBA, 81:6851-6855 (1984)). Chimeric antibodies
of interest herein include °“primatized” antibodies comprising variable
domain antigen-binding sequances derived from a non-human primate (e.g. 0ld
World Monkey, such &8s baboon, rhesus or cynomolgus monkey) and human
constant region sequences (US Pat No. 5,693,780).

*Humanixed" forms of non-human (e.g., murine) antibodies are chimeric
antibodies that contain minimal sequence derived from non-human
immnoglobulin. For the wost part, humanized antibodies are human
immunoglobuline (recipient antibody) in which residues from a bypervariable
region of the recipilent are replaced by residues from a hypervariabla
region of a non-human spacies (donor antibody) such as wousa, rat, rabbit
ox nonhuman primate having the desired specificity, affinity, end capacity.
In sSome instances, framework Tregion (FR) residues of the human
immmoglobulin are replaced by corresponding mnon-human residues.
Furthermore, humanized antibodies may comprise residues that are not found
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in the recipient antibody or in the donor antibody. These modifications
are made to further refine antibody performance. In general, the humanixed
antibody will comprise substantially all of at least ome, and typically
two, variable dowains, in which all ox gubstantially =all of the
hyparvarisble loops correspond to those of & non~human immunoglobulin and
all or substantially all of tha FRs ara those of a human immnoglobulin
sequence. The humanized antibody opticnally also will couprise at least a
portion of an iwmmnoglecbulin constant region (Fc). typlically that of a
human immunoglobulin. For further datails, see Janes et al., XNature
321:5322-525 (1986)}; Riechmann et al., Nature 332:323-329 (1988); and
Presta, Curr. Op. Struct, Biol. 2:593-596 (1992} .

The term “hypervariable region* when used herasin refers to the amino
acid regidues of an antibody which ara responsible for antigen-binding.
Tha hypervariable region ocomprises amino acid residues from a
scomplemeptarity determining region® or “CDR* (e.g. residues 24-34 (Ll),
50-56 (L2) and B89-97 (L:3) in the light chain variable domaln and 31-35
(21), 50-65 (H2) and 95-102 (H3) in the heavy chain variable domain; EKabat
at al., Seguences of Proteins of Immmnoclogical Interest, 5th Ed. Public
Bealth Servicae, Naticnal Institutes of Health, Bethesda, MD. (1991)) and/or
those residuss from a “hypervariable loop” (e.g. residues 26-32 (Ll), 50-52
(L2) and 91-96 (L3) in the light chain variable domain and 26-32 (H1), 53-
55 (H2) and 96-101 (E3) in the heavy chain veriable domain, Chothia and
Lesk . Mol. Blol. 196:901-917 (1987)). “Framework® or "FRY resldues are
those variable domain rasiduea other than the hypervariable region residues
as hereln defined.

An antibody “which binde” an antigen of interest, e.g. CD20 or DR4 or
DRS, is ons capable of binding that antigen with sufficient affinity and/or
avidity such that ths antibody is useful as a therapeutic agent for
targeting a cell expressing the antigen.

Yor the purposes herein, ‘:I.n'mmot.herapy' will refer to a method of
treating a mammal (preferably a human patient) with an antibody, wherain
the antibody may be an unconjugated or “naked” antibody, or the antibody
may bs conjugated or fused with heterologous molecule(s) or agemt {(s), such
as one or more cytotoxic agent(s), thereby generating an “immnoconjugate”.

An "isolated" antibody is one which has been idemntiflied and separated
and/or recovared from a component of its natural envirooment. Contaminant
components of its natural environment are materials which would interfare
with diagnostic or therapeutic uses for the antagonist or antibody, and may
include enzymes, hormones, and other proteinacecus or nonproteinaceous
solutes. In preferred embodiments, the antibody will be purified (1) to
greater than 95% by weight of antibody as datermined by the Lowry mathod,
and most preferably more than 99% by weight, (2) to a degree sufficlent to
obtain at least 15 residues of N-terminal or internal amino acid aequence
by use of a spinning cup sequenator, or (3) to homogeneity by BSD8-PAGE
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under reducing or nonreducing conditioms using Coomassle blue or,
preferably, silver stain. Isolated antibody includes the antibody in situ
within recombinant cells since at least one component of the antibody’s
natural enviromment will not be present. Ordinarily, however, isolated
antibody will be prepared by at least cne 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 ox condition in
question. )

The term "immnosuppressive agent"” as used herein for adjunct therapy -
refars to substances that act to suppress or mask the immmne system of the
mammal baing treated herein. This would include substances that suppress
cytokine production, downregulate or suppress self-antigen expresasion, oxr
mask the MHC antigens. Examples of guch agents include 2-amino-6-axyl-5-
substituted pyrimidines (see U.B. Pat. No. 4,665,077, ths disclosure of
which is incorporated herein by referemce); nonsteroidal antiinflammatory
drugs (WSAIDs); asathioprine; cyclophosphamide; bromocryptine; danazol;
depsone; glutaraldehyde (which masks the MHC antigens, as described in U.B.
Pat. No. 4,120,649); anti-idiotypic antibodies for MHC antigens and MEC
fragments; cyclosporin A; eteroids such as glucocorticoateroids, e.g.,
prednisone, methylprednisclone, dexamethasona, and hydrocortisoma;
methotraxate (oral or pubcutaneous); hydraxycloroguine; sulfasalazine;
leflunomide; cytokine or cytokine rsceptor antagonists including anti-
interferon-y, -p, or -a antibodies, anti-tumor necrosis factor-a antibodies
(infliximab or adalimmab), anti-TNFa immunoahesin (etanercept). anti-tumor
necrxosis factor-p antibodies, anti-interleukin-2 antibodies and anti-IL-2
receptor antibodies; anti-LFA-1 antibodies, including anti-CDlla and anti-
CD18 antibodias; anti-I3T4 antibodies; heterologous anti-lymphocyte
globulin; pan-T antibodies, praferably anti-CD3 or anti-CD4/CD4a
antibodies; soluble peptida containing a LFA-3 binding domain (WO 90/08187
published 7/26/90)}; streptokinase; TGF-B; streptodornase; RNA or DNA from
the bost; FK506; RB8-61443; dasoxyspergualin; rapamycin; T-cell receptor
(Cohen et al., U.8. Pat. No. 5,114,721); T-cell receptor fragments (Offnear
et al., Science, 3251: 430-432 (1991); WO 90/11294; Ianeway, Nature, 341:
482 (1989); and WO 91/01133); snd T cell receptor antibodies (EP 340,109)
such as T10BS.

The term "cytotoxic agent" as used herein refers to a substance that
inhibits or prevants the function of cells and/or causes deatruction of
cells. The term is intended to include radioactive isotopes {e.g. At™,
qi3, TS yM palll  pgl gyl®, pj?, p¥? and radicactive isotcpes of Lu),
chemotherapeutic agents, and toxins such as small wolecule toxins or
enzymatically active toxins of bacterial, fungal, plant or animal origin,
or fragments thereof.
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"gynergistic activity" or ‘“synergy” or sgynargistic effect” or
=gynergistic effective amount” for the purposes herein means that the
affect cbserved when employing a combination of Apo2L/TRAIL or death
receptor antibody and CD20 antibody is (1) greater than the effect achieved
when that Apo2L/TRAIL, death receptor antibody or CD20 antibody is employed
alone (or individually) and (2) greater than the sum added (additive)
effect for that Apoal/TRAIL or death receptor antibody and CD20 antibody.
Buch 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 ba cbserved in
in vitro or in vivo assay formate examining reduction of tumor cell number
or tumor mass.

The terms "apoptosis® and "apoptotic activity® are used in a broad
gense and rafer to the orderly or comtrolled form of cell death in mammals
that is typically accompanied by one or more characteristic cell changes,
including condensation of cytoplasm, loss of plasma membrane microvilli,
pegmantation of tha nucleus, degradation of chromosomal DNA or loss of
mitochondrial functiom. This activity can be determined and measured uaing
well known art methods, for imastance, by cell wviability assays, FACS
analysis or DNMA elactrophoresis, binding of annexin V, fragmentation of .
DA, cell shrinkage, dilation of endoplasmic raticulum, cell fragmentation,
and/or formation of membrane vesicles (called apoptotic bodies). Assays
vhich determine the ability of an antibody (e.g. Rituximab) to induce
apoptosis have been described in Shan et al. Cancer Immmnol Immunther
48:673-83 (2000); Pedersen et al. Alood 99:1314-9 {2002); Demidem et al.
Cancar Chemotherapy & Radiopharmaceuticals 12(3):177-186 (1997), for
axample.

The terms "cancer", "cancerous”, and "malignant" refer to or daporibe
the pbysiclogical condition in warmals that is typically characterized by
unregulated cell growth. Examples of cancer includes but are not limited
to, carcinoms including adenocarcinoma, lymphoma, blastoma, melanoma,
sarcoma, and leukemia. MNore particular examples of spuch cancexrs include
squamous cell cancer, small-cell lung cancer, non-small cell lung cancer,
gestrointestinal cancer, Hodgkin's and non-Hodgkin’s lymphoma, pancreatic
cancer, glicblastoma, glioma, cervical cancer, ovarian cancer, liver cancer
such as hepatic carcinoma and hspatoma, bladder cancer, breast cancer,
colon cancer, colorectal camer, endometrial carcinoma, myeloma (such as
mltiple myeloma), salivary gland carcinoma, kidoney cancer gsuch as renal
call carcinoma and Wilms’ tumors, basgal cell carcinoma, welanoma, prostate
cancer, vulval ocancer, thyrold cancer, testicular cancex, esophageal
cancer, and various types of head and neck cancer.

The term °immne related disease® means a dipease in which a
component of the immne system of a memmal causes, medlates or otherwise
contributes to a morbidity in the memmal. Also included aye diseases in
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which stimilation or intervention of thes immne responsa has an
ameliorative effect on progression of the disease. Included within this
term are autolmmne diseases, immmne-mediated inflammatory diseases, non-
immme-mediated inflammatory digeases, infectious digeases, and
immunodaficiency diseases. Examples of immne-related and inflammatory
diseages, soma of which are immne or T cell mediated, wbich can be treated
according to the invention include systemic lupus erythematosis, rheumatoid
arthritis, juvenila chronic arthritis, spondyloarthropathies, systemic
sclerosis (scleroderma), idiopathic inflammatory myopathles
(dermatomyositis, polymyositis), Bjogren's syndroma, systemic vasculitis,
sarcoidosis, sutoimmune hemolytic anemia (immune pancytopenia, paroxysmal
nocturnal hamoglobinuria), autolmmna thrombocytopenia (idiopathic
thrombocytopenic purpura, immuns-mediated thrombocytopenia), thyroiditis
{(Grave's disease, Hashimoto's thyroiditis, juvenile lymphocytic
thyroiditis, atrophic thyroiditis), diabetes mellitus, immme-mediated
renal disease (glomerulonsphritis, tubulointerstitial nephritis},
demyelinating diseases of the central and peripheral nervous systems such
as multiple sclerosis, idiopathic demyelinating polyneuropathy or Guillain-
Baxrr8 syndrome, and chronic inflammatory demyelinating polynsurcpathy,
hepataobiliery diseases such as infectiocus hepatitis {hepatitis A, B, C, D,
E and other non-hepatotropic viruses), autoimmune chronic active hepatitis,
primary biliary cirrhoais, granulomatous hepatitis, and sclerosing
cholangitis, inflammatory and fibrotic lung diseases such as inflammatory
bowel disease (ulcerative colitis: Crohn’s disease), gluten-sensitive
enteropathy, and Whipple’s disease, autoilmmune or immne-mediated skin
digeases including bullous skin diseases, erythema multiforme and contact
darmatitis, psoriasis, allergic diseases such as astlma, allergic rhinitis,
atopic dermatitis, food hypersensitivity and urticaria, immnologic
diseases of the lung such as eosinophilic pneumonias, idiopathic pulmonary
fibrosis and hypersensitivity poeumonitis, transplantation assoclated
disenges including graft rejection and graft-versus-host-dicease,
Infecticus diseases include AIDS (HIV infection), hepatitis A, B, C, D, and
E, bacterial infections, fungal infections, protozoal infections and
parasitic infections.

A *B cell malignoancy” is a malignancy involving B calla. Examples
include BHodgkin’s disease, including lymphocyte predominant Hodgkin’s
disemge (LPEHD); non-Bodgkin’s lymphoma (NHL); follicular center cell (FCC)
lyumphoma; acute lymphocytic leukemia (ALL) ; chronic lymphocytic leukemia
(CLL); hairy cell leukemla; plasmacytoid lymphocytic lymphoma; mantle cell
lymphoma; AIDE or EIV-related lymwphoma; multiple myeloma; central nervous
gsystem (CN8) lymphoma; post-transplant lymphoproliferative disorder (PILD);
Waldenstrom's macroglobulinemia ({lymphoplasmacytic lymphoma); wDucosa-
assoclated lymphoid tissue (MALT) lymphoma ; and wmarginal sona
lywphowa/leukemlia.
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Non-Hodgkin's lymphoma (NEL) includes, but is not limited to, low
grads/follicular MHL, relapsed or refractory NHL, front line low grade NHL,
Stage III/IV NEL, chemotherapy resistant NHL, small lymphocytic (8L) ¥NHIL,,
intermediate grade/follicular NHL, lntermediate grade diffuse NHL, diffuse
large cell lymphoma, aggressive NHL (including aggressive front-lina NHL
and aggressive relapsed NHL), NHL relapaing after or refractory to
autologous stem cell transplantation, high grade ilmmnoblastic NHL, high
grade lymphoblastic NHL, high grade small non-cleaved cell NHL, bulky
disense NHL, etaq.

An “autolmmine disease” herein is a disease or disorder arising from
and directed against an individuel‘’s own tissues or a co-segregate or
manifestation thereof or rasulting condition thersfrom. Examples of
autoimune diseases or disorders include, but are not limited to arthritis
(rbeumatold arthritis, 3juvenile zheumatoid arthritis, ostecarthritis,
psoriatic asrthritis, and ankylosing spondylitis), psoriasis, dermatitis
including atopic derwatitis; chronic idiopathic urticaria, including
chronic autoimmme urticaria, polymyositis/dermatomyositis, toxic epidermal
nacrolysis, systemic scleroderma and sclerosis, responses agsociated with
inflammatory bowel disease '{'IBD) {Crohn's disease, ulcerative colitis), and
IBD with co-segregate of pyoderma gangrenosum, erythema nodosum, primary
sclerosing cholangitis, and/or eplscleritis), respiratory distress
syndrome, including adult respiratory distress syndrome (ARDS), weningitis,
IgE-mediated diseases such as anasphylaxis and allergic rhinitis,
encephalitia such as Rasmuseen's encephalitls, uveitis, colitis such as
microscopic colitis and collagenous colitis, glomerulonephritis (GN) such
as membranocus GN, idiopathic membranous GN, membranous proliferative GN
(MPGN), including Type I and Type II, and rapidly progressive GN, allergic
conditions, ecrema, asthma, comditions involving infiltration of T cells
and chraonic inflammatory responses, athercsclerosis, autoimmune
myocarditia, leukocyte adhesion deficiency, systemic lupus erytbematosus
(SLE} such as ocutansous BLE, lupus (including nephritis, cerabritis,
pediatric, non-renal, discoid, alopecia), juvenile onset disbetes, mltiple
sclerosis (MB) such as spino-optical NS, allergic encephalcuyelitis, immne
responses associated with acute and delayed hypersensitivity mediated by
cytokines and T-lymphocytes, tuberculosis, sarcoldosis, granulomatosis
including Wegener’s granmulcomatosis, agramulocytosis, vasculitis (including
Large Vessel vasculitis (including Polymyalgia Rheumatica and Giant Call
(Takayasu’s) Arteritis), Medium Vessel vasculitis {including Kawasakl’s
Diseasa and Polyarteritis Nodosa), CN8 vasculitis, and ANCA-associated
vasculitis , such as Churg-Strauss vasculitis or syndrome (C88)}, aplastic
anemia, Coowbs positive anemia, Diamond Blackfan anewmlia, immne hamolytic
anemia including autoimmne hemolytic anemia (AIHA}, pernicious anamia,
pure red cell aplasia (PRCA), Factor VIII deficiency, hemophilia A,
autoimmune neutropenia, pancytopenia, leukopenia, diseases involving
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leukocyte diapedesis, CNS inflammatory disorders, multiple organ iajury
syndrome, myssthepia gravis, antigen-antibody complex mediated diseases,
anti-glomsrular bagement membrane disease, anti-phospholipid antibody
syndrome, allergic neuritis, Bechet disease, Castleman’'s syndromas,
Goodpasturs’s Syndrome, Lambert-Eaton Myasthenic Syndrome, Reynaud's
gsyndroma, Gjorgen's syndrome, Stevens-Johnson syndrome, polid organ
transplant rejection (including pretreatment for high panel reactivae
antibody titers, Igh deposit in tissues, and rejection arising from remal
transplantation, livex transplantation, intestinal transplantation, cardiac
transplantation, etc.), graft versus host disease (GVAD), pemphigoid
bullous, pemphigus {including vulgaris, foliaceus, and psmpbigus mucua-
mambrane pemphigoid), autoimmune polyendocrinopathies, Reiter's disease,
gtiff-man syndroms, immmne complex nephritis, IgM polyneurcpathies or IgM
mediated neuropathy, idicpathic thrombocytopenic purpura (ITP), thrombotic
throbocytopenic purpura (TTP), thrombocytopenia (as developed by myocardial
infarction patients, for axample), including autoimmme thrombocytopenia,
autolmmmne disease of the testis and ovary including autoimune oxchitis and
oophoritis, primary hypothyroidism; autoimmune endocrine diseases including
autolmmne thyrolditis, chranic thyrolditis (Hashimoto's Thyroiditis),
subacute thyroiditias, idiopathic hypothyroidism, Addison’'s diseass, Grave's
diseane, autoimmine polyglandular syndromas {ox polyglandular
epdocrinopathy syndromes), Type I diabetes also referred to as insulin-
dependent diabetes mellitus (IDDM), including pediatric IDDM, and Sheshan’s
syndrome; sutolmmune hapatitis, Lymphold interstitial pneumonitis (HIV),
bronchiolitias cbliterans (non-transplant) ve RBIP, Guillain-Barxré Byndroma,
Bergar’s Disease (IgA nephropathy), primary biliary cirrhosis, celiac sprue
(gluten entercpathy), refractory sprue with co-segregate dexmatitis
herpetiformis, cryoglobulinemia, amylotrophic lateral sclerosis (ALS; Lou
Gehrig's disease), corcnary artery disease, autoimmme inner ear disease
(AIED), autoimmmns hearing 1loss, opsoclonus myoclonus syndroms (OMB),
polychondritis such as refractory polychondritis, pulmonary alveolar
proteinosis, amyloidoais, gilant cell hepatitis, scleritis, monoclonal
gammopathy of uncertain/unknown significance (MGUS), peripheral neuropathy,
paraneoplastic syndrome, chammelopathies such as epllepsy, migraine,
arrbythmia, muscular disorders, deafnass, blindness, periodic paralysis,
and channelopathies of the CNB; autism, inflammatory myopathy, and focal
segumental glomerulosclerosis (¥8a8).

The term "prodrug® as used in this application refers to a precursor
or derivative form of a pharmaceutically active pubstance that is less
cytotoxic to cancer calls compared to the parent drug and is capable of
being enzymatically activated or converted into the more active parent
form. Bea, &.g., Wilman, "Prodrugs in Cancer Chemotherapy" Biochemical
Soclety Transactions, 14, pp. 375-382, 615th Meeting Belfast {1986) and
Btella et al., "Prodrugs: A Chesmical Approach to Targeted Drug Delivery,"®

' 31



10

15

>

WO 2006029275 PCT/US2005/032018

Direated 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 prodrugs, sulfate-
containing prodrugs, peptide-comtaining prodrugs, D-amino acid-modified
prodrugs, glycosylated prodrugs, beta-lactem-containing prodruga,
optionally substituted phenoxyacetamide-containing prodrugs or optionally
substituted phenylacetamide-ccntaining prodrugs, 5-fluorocytosine and othex
5-fluorouridine prodrugas which can be converted into ths more actlve
cytotoxic free drug. Examples of cytotaxic drugs that can be derivatized
into a prodrug form for use in this invention include, but are not limited
to, those chemotherapeutic agents described below.

Tha term "cytotoxic agent® as used herein refers to a subatance that
inhibits or prevents the function of cells and/or causes destruction of
cells. The term is intended to includa radioactive isotopes (e.g. A,
qi31, 113, vy, paltS polt, gyl®d, pil3, p¥ and radioactive isotopes of Lu),
chemotheraspeutic agents, and toxins such as swall molecule toxins or
ensymatically active toxins of bacterial, fungal, plant or animal origin,
including fragments and/or variants thereof.

A "chemotherapeutic ilsﬂlt' ig A T"chemotherspeutic 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 bugulfan, improsulfan
and piposulfan; aziridines such as banzodopa, carboguona, umeturedopa, and
uredopa; etbylenimines and methylamelamines including altretanine,
triethylen'ﬂnelaminn, trietylenephosphoramide, triethiylenethiophosphoramide
and trimethylolomslamine; acetogening {especially - bullatacin and
bullatacinonme); a camptothecin (including the synthetic analogue .
topotecan); bryostatin; callystatin; €C-1065 (including its edozeleain,
carzelesin and birzelesin synthetic analogues); cryptophycins (particularly
cryptophycin 1 and cryptophycin 8); dolastatin; duocarmycin {(including the
synthetic analoguas, KW-2189 and CBl-TM1); eleutherobin; pancratistatin; a
sarcodictyin; spongistatin; nitrogen mustards such as chlorambucil,
chlornaphazine, cholophosphamide, astramustine, ifosfamide,
mechlorethamine, mechlorethamine oxide hydrochloridas, melpbalan,
novembichin, phenesterine, prednimstine, trofosfamide, uracil mustard;
nitrosureses such as caxmustine, chloroeotocin, fotemstine, lomstine,
pimustine, and ranimmustinet antibiotics such as the enediyne antibiotice
(e. g., calicheamicin, especially calichesamicin gammall and calicheamicin
cmegall (see, e.g., Agnew, Chem Intl. Ed. ¥®Bngl., 33: 183-186 (1994));
dynemicin, including dynemicin A; bisphosphonates, such as clodronate; an
esperamicin; as wall as peocarxinostatin chromophore and related
chromoprotein enediyne anticblotic chromophoras) , aclacinomysins,
actinomycin, authramycin, azaserins, bleomycine, cactinomycin, carabicin,
carminomycin, careinophilin, chromomycinis, dactinomycin, daunorubicin,
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detorubicin, 6-diazo-5-axo-L-norlencine, ADRIAMYCIN® doxorubicin (including
morpholino-doxorubicin, cyanomorphol ino-doxoxubiein, 2-pyrrolino-
doxorubicin and deoxydoxorubicin), epirubicin, esorublcin, idarubicin,
marcellomycin, wmitomycins such as mitomycin C, mycophenolic acid,
nogalamycin, olivomycins, peplomycin, potfiromycin, purcmycin, quelamycin,
rodorubicin, streptonigrin, streptozocin, tubercidin, uvbenimeax, =inostatin,
zorubicin; anti-metabolites such as methotrexate and 5-fluorouracil (5-FO);
folic aclid analogues such as denopterin, methotrexate, ptearcpterin,
trimetrexate; purine analogs such as fluderabine, 6-mercaptopurine,
thiamiprine, thioguanine; pyrimidine analogs such as ancitabine,
azacitidine, 6-azauridine, carmofur, cytazsbinas, dideoxyuridine,
dmdifluridine, enocitabine, floxuridine; androgens such aa calusterone,
dromostanclons proplonate, epitiostenol, mepitiostane, testolactone; anti-

. adrenals such as aminoglutethimide, wmitotana, trilostane; folic acid

replenisher such as frolinic acid; aceglatons; aldophosphamida glycoside;
aminolevulinic acid; eniluracil; amsacrine; bestrabucil; bisantrene;
edatraxate; dafofamine; demecolcine; diaziquons; elfornithine; alliptinium
acetate; an epothilone; etoglucid; gallium nitrate; hydraxyurea; lentinan;
lonidainine; maytansinoids such a» maytansine and ansamitocilns;
mitoguazone; wmitoxantrons; mopidanmol; nitraerine; pentostatin; phenamet;
plrarubicin; losoxantrone; podophyllinic acid, a- ethylhydrazide;
procarbazine; PSK® polysaccharide complex {(JH8 Natural Products, Eugene,
OR); 7ragzoxane; rhizoxin; sizofiran; spirogermanium; temuazconic acid;
triaziquone; 2,2',2°-trichlorotriathylamina; trichothecenes (especially T-
2 toxin, verracurin A, roridin A and anguidine); urethan; vindasins;
dacarbazine; mannowustine; mitobronitol) mitolactol; pipobroman;
gacytosine; arabinoside ("Ara-C®); cyclophosphamide; thiotepa; taxoids,
e.g., TAXOL® paclitaxel (Bristol- Myers Squibb Oncolegy, Princeten, NW.J.),
ABRAXANE™ Cremophor-free, albumin-engineered nanoparticle formulation of
paclitaxasl (American FPharmaceutical Partners, Schaumberg, Illinois), and
TAXOTERE® doxetaxel (Rh8ne- Poulenc Rorxer, Antomy, France); chloranbucil;
GEMZAR® gemcitabine; 6- thioguanine; mercaptopurine; methotrexate; platinum
analogs such as cisplatin and carboplatin; vinblastine; platinum; etoposide
(vP-16); ifosfamide; wuitoxantrone; vincristine; NAVELBINE® vinoralbins;
novantrone; teniposide; edatrexate; daunomycin; aminopterin; xeloda;
ibandronate; CPT-11; topoisomerase inhibitor RFS 2000;
difluorometlhylornithine (DMFO); <retinolds such as retinolc acid,
capecitabine; and pharmaceutically acceptable salte, acide or desrivatives
of any of the above.

Also included in this definition are anti-hormonal agents that act to
regulate or inhibit hormane action on tumors such as anti-estrogens and
selective estrogan receptor modulators (SERMs), iI1ncluding, for exanple,
tamoxifen (including NOLVADEX® tamoxifen), raloxifene, droloxifene, 4-
hydroxytamoxifen, trioxifens, keocxifene, LY¥117018, onapristons, and
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FARESTON: toremifene; aromatase inhibitors that iphibit the enayme
aromatase, which regulates estrogen production in the adrenal glands, such
as, for eoxample, 4(5)-imidazcles, aminoglutethimide, MEGASE® megestrol
acetate, AROMASIN® exemestane, formestanie, fadroszole, RIVISOR® vorozole,
FEMARA® letrozole, and ARIMIDEX® anastrozole; and anti-androgens such as
flutamida, nilutamide, bicalutamide, leuprolides, and goseralin; as well ag
troxacitabine (a 1,3-dioxolane nucleoside cytosine analog); antisense
oligomicleotides, particularxly those which inhibit expreasion of genss in
signaling pathweys implicated in abherant cell proliferation, such as, for
example, PKC-alpha, Ralf and E-Ras; ribogymes such as a VEGP expression
inhibitoxr (a.g., ANGIOZYME® riboryme) and s HER2 expression inhibitor;
vaccines such as gene therapy vaccines, for examplae, ALLOVECTIN® vaccine,
LEOVECTIN® vaccine, and VAXID® vaccine; PROLEOKIN® rIL-2; LURTOTECAN®
topoiscmerase 1 inhibitor; ABARELIX® rmRH; and pharmaceutically acceptable
salts, acids or derivatives of any of the abova.

A "growth inhibitory agent® when used herain refers to a compound or
composition which inhibits growth of a cell, either in vitro or im vivo.
Thus, the growth inhibitory agent is one which significantly reduces the
percentage of cells overexpressing such genes in B phase. Examples of
growth inhibitory agents include agents that block cell cycle progression
(at a place other than 8 phase), such as agents that induce Gl arrest and
M-phase arrest. Classical M-phase blockers include the vincas {vincristine
and vinblastine), taxol, and topo II inhibitora such as doxoxrubicin,
epirubicin, daunorubicin, etoposide, and bleomycin. Those agents that
arrest Gl also spill over into B-pbase arrest, for example, DNR alkylating
agents such a8 tamoxifen, predniscme, dacarbazine, mechlorethamine,
cigplatin, methotrexate, 5-fluorouracil, and ara-C. Purthar information
can be found in The Molecular Basis of Cancer, Mendelschn and Israel, eds., .
Chapter 1, entitled "Csll cycle regulation, oncogena, and antinecplastic
drugs® by Muraksmi et al. (WB Saunders: Philadelphia, 1995}, especially p.
13.

The texm "cytokine®' is a generic term for proteins released by ome
cell population which act on another call as intercellular wmedlators.
Examples of such cytokines are lymphokines, monokines, and traditional
polypeptide hormones. Included among the cytokines are growth hormona such
as human growth hormone, N-methionyl human growth bormome, and bovine
growth hormone; perathyroid bhormone; thyroxine; insulin; proinsulin;
relaxin; prorelaxin; glycoprotein hormonas such as follicle stimilating
hormone (FSH), thyrolid stimulating hormone (T8H), and luteinizing hormone
(LH) ; hepatic growth factor; fibroblast growth factor; prolactin; placental
lactogen; tumor necrosis factor-a and -P; mullexian-inhibiting substance;
mouse gonadotropin-associated peptide; inhibin; activin; ~vascular
endothelial growth factor; integrin; thrombopoistin (TRO); nerve growth
factors; platelet-growth factor; transforming growth factora (TGFa) such as
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TQF-a and TGPF-B; insulin-like growth factor-I end -II; erythropoietin
(EPO); osteoinductive factors; interferons such as interferon-a, -f, and -
gamma; colony stimlating factors (CBFs) such as macrophage-C8F (M-C8F);
granulocyte-macrophage-C8F {GM-CAF) ; and gramilocyte-C8F (G-CBF) ;
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-13; and other polypeptide factors including LIF and kit
ligand (KL). As used herein, the term cytckine includes proteins from
natural sources or from recombinant cell culture and blologlcally active
equivalents of thes native sequence cytokines.

A “package insert” is used to refer to inastructions customarily
included in commerciel packages of therapeutic products, that contain
information =mbout tha indicationa, usage, dosage, administrationm,
contraindications, other therspeutic products to be combined with the
packaged product, and/or warnings concerning the use of such therapeutic
products, ete.

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

The term "mammal” as used herein raefers to any mammal classified as a
mammal, including bhumans, cows, borses, dogs and cats. In a preferred
embodiment of the invention, the mammal is & human.

II. Compositions and Mathods of the Invention

A cytokine related to tbe TNF ligand family, the cytokine identified
herein as "Apo-2 ligand" or “TRAIL" has been described. The predicted
mature amino amcid sequance of native human Apo-2 ligand contains 281 amino
acids, and has a calculated molecular weight of approximately 32.5 kDa.
The abmsence of a 8ignal sequence and the presence of an internal
hydrophobic region suggest that Apo-2 ligand ls a type II transmembrans
protein. Soluble extracellular domain Apo-2 ligand polypeptides have alao
been described. Bea, a.g., WO0S7/25428 publlshed July 17, 1997. Apo-21,
pubstitutional variants have further been described. Alanine scanning
techniques have been utilized to identify various substitutiomal variant
molecules having bioclogical activity. Particular substitutional variants
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. Thege
gubstituticnal variants are identified, for example, &% "D203A"; "D31lBA"
and "D269A." <This nomenclature is used to identify Apo-2 ligand variants
wherein the aspartic acid residues at positions 203, 218, and/or 269 {using
the nmmbering shown in Figure 1) are substituted by alanine residues.
Optionally, the Apo-iL variants of the present invention may comprise one
or more of ths amino acid substitutions. Optionally, such Apo-2L variants
will ba DR4 or DRS5 receptor selective variants.

The description balow relates to methods of producing Apo-2 ligand,
including Apo-2 ligand vaeriants, by culturing host cells transformed orx
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transfected with a vector containing Apo-2 ligand encoding nuclaic acid and
recovaring the polypeptide from tha cell culture.

The DNMA encoding Apo-2 ligand may be cbtained from any cDMA library
prepared from tissue believed to possess the Apo-2 ligand mRNA and to
axpress it at a detectable jevel. Accordingly, human Apo-2 ligand DEA can
be conveniently cbtained from a cDNA library prepared from human tissues,
such as the bacteriophage library of bhuman placental cDNA as described in
W097/25428. The Apo-2 ligand-encoding gene may also be cbtained from a
genomic library or by oligonucleotide aynthesis.

Libraries can be screened with probes (such as antibodies to tha Apo-
2 ligand or oligonucleotides of at least about 20-80 bases) designed to
jdentify the gene of interest or the protein encoded by it. B8creesning the
CDNA or genomic library with the selected proba may ba conducted using
standard procedures, such as described in Bambrook et al., Molecular
Cloning: A Laboratory Manual {(New York: Cold Spring Harbor Laboratory
Press, 1989). An alternative means to isolate the gens encoding Apo-2
ligand is to use PCR methodology [Gambxook et al., supra; Dieffenbach et
al., PCR Primer:A Laboratory Mamual {Cold Spring Harbor Laboratory Press,
1995)]. '

Amino acid saquance fragments or variants of Apo-2 ligand can be
prepared by introducing appropriste nuclectide changes into the Apo-2
ligand DMA, or by syntkesis of the desired Apo-2 ligand polypeptide. BSuch
fragments or variants represent insertions, substitutions, and/or delationg
of realdues within or at ome or both of the ends of the intracellular
region, the transmembrane region, or tha extracellular region, or of tha
amino acld sequence shown for the full-length Apo-2 ligand in Figure 1.
Any combination of insertion, substitutiom, and/or deletion can be mada to
arrive at the final comstruct, provided that the final comstruct poasesses,
for instance, a desired biological activity, such as apoptotic activity, as
defined herein. In a preferred embodiment, the fragwents or variants have
at least about 80% 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 for
the intracellular, transmembrane, or extracallular domains of Apo-2 ligand,
or the full-length sequance for Apo-2 ligand. The aminc acid changes also
may alter post-translational processes of tha Apo-2 ligand, such as
changing the number or position of glycosylation sites or altering the
membrans anchoring characteristics.

Variations in the Apo-2 ligand sequence as described above can be
made using any of the techniques and guidelines for comservative and non-
congervative mutations set forth in U.8. Pat. No. 5,364,934. Thesa include
oligomuicleotide-mediated (site-directed) mutagenesis, alanine scanning, and
PCR mutagenesis.
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gScanning amino acid analysis can be employed to identify one or more
emino ncids along a contiguous sequence. Among the preferred acanning
amino acids are relatively small, neutral amino acids. Buch anino acids
include alanine, glycine, serine and cysteine. Alanine is typically a
praferred scanning amino acid amoug this group because it eliminates the
gide-chain beyond the bata-carbon and is less likely to alter the wain-
chain conformation of the variant. [Cunningham et al., Bclence, 2344:108]1
(1989)]. Alanine is also typically preferred because it is the moat common
amino acid. Further, it is frequently found in both buried and exposad
positions [Creighton, The Proteins, (W.H. Freeman & Co., NY); Chothia, J.
Mol. Blol., 150:1 (1976)].

Amino acids may be grouped according to similarities in the
properties of their side chains (in A. L. Iehninger, in Blochemistry,
second ed., pp. 73-75, Worth Publishers, Mew York (1975)):
(1) non-polar: Ala (A), Val (V), Leu (L), Ile (I), Pro (P), Phe (¥), Trp
(W), Met (M)
(2) uncharged polar: Gly (G), Ber (8), Thr (T}, Cys (C), Tyr {Y), Asn (N},
Gln (@)
{3} acidiec: Asp (D}, Glu (E)
(4) basic: Lys (K), Arg (R), His(H)

Alternatively, naturally occurring residues may be divided into
groups based on common side-chaln properties:

(1) hydrophobic: Norleucine, Met, Ala, Val, Leu, Ile;

(2) neutral hydrophilic: Cys, Sex, Thr, Asn, Gln;

(3) acidic: Asp, Glu;

(4) basic: His, Lys, Arg;

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

(6) aromatic: Trp, Tyr, Phe.
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Table 1
original Exenplary Preferred
Rasidue _ Bubstitutions Subatitutions
Ala (A) Val; Leu; Ile Va
Arg (R) Lys; Gln; Asn - Lys
Asn (W) Gln; His; Asp, Lys; Arg Glin
Asp (D) Glu; Amm alu
Cys (C) Ser; Ala Eer
[aln (Q) Asn; Glu Asn
Glu (E) Asp; GIn ABD
'_G_ly [()) Ala Ala
Bls (B) Asn; Gin; Lys; Arg ATg
Tle (I) Leu; val; Met; Alaj Lau
Fhe; Norleucine
Leu (L) Norleucine; Ile; Val; Ile
Mat; Ala; Phe
Lys (K Arg; Gln; Asn Arg
Met (M) Leu; Phe; 1le Leu
Phe (¥) Trp; Leu; Val; Ile; Ala; Tyx Tyr
Pro (P) Ala Ala
Ser (B} Thr Thr
[Thr (T) Val,; Ber ser
Trp (W) Tyr; Phe Tyr
Tyr (Y) Trp; FPhe; Thr; Bax Fhe
val (V) Tla; Leu; Met; The; Leu
Ala; Norleucine

variations in the Apo-2 ligand seguence also included within the
scope of the invention relate to amino-termipal derivatives or modified
forms. guch Apo-2 ligand sequences include any of the Apo-2 ligand
polypeptides described harein having a methionine or modified methionine
{such ms formyl methionyl or other blocked methionyl species) at the N-
terminus of the polypeptide sequance.

The nucleic acid (e.g., CONA or genomic DNA) encoding native or
variant Apo-2 ligand may be inserted into a replicable vector for further
cloning {amplification of the DNA) or for expression. Various vectors are
publicly available. Tha vector components generally include, but are not
limited to, ons or mora of the following: a signal sequance, an or:l.gin'ot
replication, one or more marker geneg, an anhancer element, a promoter, and
a transcription termination sequence, each of which is described below.
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optional signal sequences, origins of replication, marker genes, enhancer
elements and transcription terminator segquences that may be employed ares
known in the art and dascribed in further detail in WO97/25428.

Expression and cloning vectors usually cootain a promoter that is
recognized by the host organism and is operably linked to the Apo-2 ligand
nucleic acid sequence. Prowoters ara untranslated sequences Jlocated
upstream (5') to the start codon of a structural gene (genarally within
about 100 to 1000 bp) that control the transcription and translation of a
particular nucleic ecid sequence, such as the Apo-2 ligand nucleic acid
sequeance, to which thay are operably linked. BSuch promotexrs typically fall
into two classes, inducible and constitutive. Inducible promoters are
promoters that initiste increamsed levels of transcription from DA under
their control in response to some change in culture conditions, e.g., the
pressnce or absence of a nutrient or a change in temperature. At this time
a large mmber of promoters recognized by a variety of potential host cells
are well known. Theses promoters ara operably linked to Apo-2 ligand
encoding DMA by removing the promoter from tha source DNA by restriction
enzyme digestion and ingerting the isolated promoter sequence into the
vactaor. Both the native Apo-2 Jligand promoter sequence and many
heterclogous promoters may be used to direct amplification and/or
expreasion 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 deatail in WO97/25438.

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 aot be wall
tolerated by the host.

Beveral inducible promoter systems (T7 polymerass, trp and alkaline
phosphatese (AP)) have been evaluated by Applicants for the expression of
Apo-2L (form 114-281). The use of each of these three promoters rasulted
in mignificent amounts of soluble, biologically active Apo-3L trimer being
recovered from the harvested cell pasts. The AP promoter is preferred
among these three indugible promoter systems tested because of tighter
promoter control and the higher cell density and titers reached in
harvested call paste.

Construction of suitable vectors containing onea or more of the above-
listed components employs astandard ligation techniques. TIsolated plasmids
or DNMA fragments are cleaved, tallored, and re-ligated in the form degired
to generate the plasmids required.

For analysis to confirm correct sequences in plasmids comstructed,
the ligation mixtures can be used to transform K. coli K12 streln 294 (ATCC
31,446) and successful transformants selected by ampicillin or tetracycline
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registance where appropriate. Plasmids from the transformants are
prepared, analyzed by restriction endomiclease digestion, and/or sequenced
using standard techniques known in the art. [See, e.g.. Messing et al.,
Nucleic Acids Raes., 9:309 (1561); Maxam et gl., Methods in EBEnzywoloqy,
65:499 (1980)].

Expresaion vectora that provide for the transient expression in
mammalian cells of DNA encoding Apo-2 ligand may be employed. In general,
transient expression involves the use of an expression vector that is-able
to replicate efficiently in & host cell, such that the host cell
accumulates wany coples of tha expression vector and, in turn, synthesizes
high levels of a desired polypeptide encoded by the expression vector
[sambrock et al., supral. Transient exprassion systems, comprising a
guitable expression vector and a host cell, allow fox the convenient
positive identification of polypeptides encoded by clomed DiiAs, 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 recombinant vertebrate cell culture are
described in Gething et al., Mature, 293:620-625 (1981); Mantel et al.,
Natura, 281:40-46 {1979); EP 117,060; and EP 117,058.

Buitable host cells for cloning or expressing the DNA in tha vectoxs
herein include prokarycte, yeast, or higher eukaryote cells. Suitable
prokaryoctes for this purpose ioclude but are not limited to eubacteria,
spuch as Gram-negative or Gram-positive organisms, for example,
Entarcbacterisceme such as Escherichia, e.g., E. c¢oli, Enterabacter,
Erwinia, Klebsiella, Proteus, Salmonella, e.g., Salmonella typhimurium,
Serratia, e.g., Serratia marcescans, and Shigella, as well as Bacilli such
ag B. subtilis and B. lichaniformis (e.g., 5. licheniformis 41P disclosed
in DD 266,710 publighed 12 April 1989), Pseudomonas such as P. aeruginosa,
and Streptomyces. Preferably, the host cell should secrete winimal amounts
of proteolytic enzymes.

In addition to prokaryotes, eukaryotic microbes such as filamentous
fungl or yeast are suitable cloning or aexpression hosts for Apo-2 ligand-
encoding vectors. Buitable bost cells for the expression of glycosylated
Apo-2 ligand are derived from multicellular organisms . Examples of all
such host cells, including CHO cells, are described further in W097/25438.

Host cells are transfected and preferably transformed with the above-
described expression or cloning vectors for Apo-2 ligand production and
cultured in nutrient media modified as appropriate for inducing promoters,
selecting transformants, or amplifying the genes encoding the desired

sequences.
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Transfection refers to the taking up of an expression vector by a
host cell whether or not any coding sequences are in fact expressed.
Numerous methods of transfection are known to the ordinarily skilled
artisan, for example, CaPQ, and electroporatiom. guccessful transfectlion is
genszrally recognized when any indicatiom of tha operaticn of this vector
occurs within the host cell.

Transformation means introducing DNA into an organism so that the DNMA
ig replicable, either as an extrachromosomal element or by chromosomal
integrant. Depending on the host cell used, trangformation is done using
standard techniques appropriate to such cells. The calcium treatment
employing calcium chloride, as described in BSambrook at al., supra, or
alectroporation is generally used for prokaryotes or other calls that
contain subatantiasl cell-wall barriera. Infection with Agrobacterium
tumefaciens is used for transformation of certain plant cells, as described
by Shaw et al., Gene, 33:315 (1983) and WO 89/05659 publisbed 29 June 1589.
In addition, plants may be transfected using ultrasound treatment as
dascribed in WO 91/00358 published 10 January 1951.

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. Geperal aspects of mammalien ceall bost system
transformations have been described in U.B. Pat. No. 4,399,316.
Transformations into yeast are typically ocarried out eccording to the
mathod of Van Solingen et ml., J. Bact., 130:946 {1977) and Hslao et al.,
Proc. Natl. Acad. Scl. (UBA), 76:3829 (1979). However, other wethods for
introducing DMA into cells, such a8 by onuclear wmicroinjection,
electroporation, 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
Engymology, 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
guitable culture media as described generally in BSambrook et al., supra.
Particular forms of culture media that may be employed for culturing E.
coli are desgcribed further in the Examples below. Mammalian host cells
used to produce Apo-2 ligand may ba cultured in a variety of culture wedia.

Examples of commercgially available culture media include Bam's F10
(8igma), Minimal Essential Medium (*MEM®, Sigma), RPMI-1640 (Sigma), and
Dulbecco's Modified Eagle's Medium ("DMEN®", Bigma). Any such media wmay be
supplemented as necessary with hormonese and/or other growth factors (such
as insulin, transferrin, or epidermal growth factor), salts (such as sodium
chloride, calcium, magnesium, and phosphate), buffers (such as HEPES),
micleosides (such as adenosine and thymidine), antibiotica (such as
Gentamycin™ drug), trace elements (dafined as inorganic compounds usually
present at final concentrations in the micromolar range), and glucose or an
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equivalent energy scurce. Any other necessary gupplements may also be
ingluded at appropriate concentratioms that would be known to those akilled
in the art. The culture conditions, such as temperature, PH, and the like,
are those previously used with the host cell selected for axpression, and
will ba apparent to the ordinarily skilled artisan.

In genaral, bprinciples, protocols, and practical techniques for
maximizing the productivity of mammalian cell ocultures can be found in
Mammalian Cell Biotechnology: A Practical Approach, M. Butler, ed. (IRL
Press, 1991).

In accordance with cne aspect of the present invention, one or wore
divalent metal icms will typically be added to or included in the culture
media for culturing or fermemting the host cells. The divalent matal iops
are prefarably present in or added to the culture wedia st a concentration
level sufficlient to enhance storage stabllity, enhance solubility, or
assist in forming stable Apo-2L trimers coordinated by one or more zinc
ioms. The amount of divalent metal ions which may be added will be
dependent, in part, on the host cell densgity in the culture or potential
host cell sensitivity to such divalent metal ions. At higher host cell
densities in the culture, it may be beneficial to increase the
concentration of divalent metal iona. If the divalent metal iona 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
expression by tha host cells increases. It is gensrally believed that
trace levels of divalent metal ions which may be presemt in typical
comnonly available cell culture media may not be sufficient for stable
trimer formatiom. 'Thus, addition of further quantities of divalent metal
ions, &8 described herein, is prefer':ed.

Tha divalant metal ions sre preferably added to the culture media at
a concentration which doea not adversely or negatively affect host cell
growth, if the divalent metal ions ara being added during the growth phase
of the host cells in the culture. In shake flask cultures, it was cbserved
that ZnSO, added at concentrations of greater than 1 mM can result in lower
host call density. Thosa skilled in the arxt appreclate that bacterial
cells can Bequester metal ions effectively by forming wetal lon complexes
with cellular matrices. Thus, in the cell cultures, it is preferable to
add the selected divalent metal ions to the culture media after the growth
phase (after the desired host cell dansity 1s achieved) or just prior to
product expression by the host calls. To ansure that sufficient smounts of
divalent metal ilons are present, additional divalent metal ions may be
added or fed to tha 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
gells. In the methods of the invention employing the host cell, K. coli,
it is preferred that the concentration of the divalent metal ion
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concentration in the culture msdia does not exceed about 1mM (preferably, <
1mM). Bven more preferably, the divalent metal ion concentration in the
culture media is about 50 micromolar to about 250 micromolar. Most
preferably, the divalent metal ion used in such methods is zinc sulfate.
Tt is desiramble to =dd the divalent metal ions to the cell culture in an
amount wherein the metal ions and Apo-2 ligand trimesr can be present at a
one to one molar ratilo.

Tha divalent wetal ions 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 ba added or fed
to the culture media.

Expresgion of the Apo-2L may be measured in a gample dirsctly, for
example, by conventional Bouthern blotting, Northernm blotting to quantitate
the transcription of mRMA [Thomas, Proc. Natl. Acad. Sci. USA, 77:5201-5205
(1980)], dot blotting (DMA analysis), or in situ hybridization, using an
sppropriately labeled probe, based on the sequences provided herein.
Various labsls may be employed, most commonly radloisotopes, and
particularly 3’P. However, other technigques may alsc be employed, such as
using biotin-modified muclectides for introduction into a polymucleotide.
The biotin then serves as the gite for binding to avidin or antibodies,
which may be Jlabeled with a wide variety of labels, such as
radionucleotides, fluorescers or eneymes. Alternatively, antibodies may ba
employed that can recognigze specific duplexes, including INA duplexes, RMA
duplexss, and DNA-RNA hybrid duplexes or DNA-protein duplexes. The
antibodies in turn may be labeled and the assay may be uar.r.".-l.ad 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 ilmmnological methods,
such as immnohistochemical staining of cells or tissue secticns and asaay
of cell culture or body fluilds, to quantitate directly the expression .of
gene product. With immnohistochemical 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 ars usually visually dstectabla, such @as enzymatic labels,
fluorescent labels, luminescent labels, and tha like.

Antibofies useful for immunchistochemical staining and/or assay of
sample f£luids may be either monoclomal or polyclonal, and may be prepared
in any mamual. Conveniently, the antibodies may be preparad against a
native Apo-2 ligand polypeptide or against a synthetic peptide based on the
INA 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 thea culture wedium as a
pecreted polypeptides, although it also may be recovered from host call
lysates when directly produced without a secretoxy signal. If the Apo-2
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ligand is membrane-bound, it can be released from the meubrane using a
suiteble destergent soluticn (e.g. Triton-X 100) or its extracellular reglom
may be released by ensymatic cleavage.

When Apo-2 ligand is produced in a recombinant cell other than one of
human origin, the Apo-2 ligand is frea of protelns or polypeptides of buman
origin. However, it is usually nscessary to recover or purify Apo-2 ligand
from recombinant cell proteins or polypeptides to cbtain preparstions that
are svbstantially homogeneous 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 coantaminant soluble
proteins and polypeptides, with tha following procedures being exewplary of
suitable purification procedures: by fracticmation on an Ilomn-exchange
column; ethanol precipitation; reverse phase EPLC; chromatography on silica
or on a cation-exchange resin such as DRAE or CM; chromatofocusing; EDS-
PAGE; ammonium sulfate precipitation; gel filtration using, for example,
HSephadex G-75; diafiltration and protein A Sepharose colums to remove
contaminants such as IgQ.

In a preferred embodiment, the Apo-2 ligand can be isoclated by
affinity chromatography. Apo-2 ligand fragments or variants in which
residues have been deleted, inserted, or subatituted are recovered in the
same Ffashion as native Apo-2 ligand, taking account of any substantial
changes in properties occasioned by the variatiem. For example,
preparation of an Apo-2 ligand fusiom with another protein or polypeptide,
e.g., a bacterial or viral antigen, facilitates purification; an
immmoaffinity column containing antibody to thea antigen can be used to
adsorb the fusion polypeptide.

A protease inhibitor such as phenyl mathyl sulfonyl fluoride (PMAF)
also may be useful to inhibit proteolytic degradation during purificatien,
and antibiotice may be included to prevent the growth of adventitious
contaminants. One skilled in the art will appreciate that purification
methods suitable for native Apo-2 ligand may reguire modification to
sccount for changes in the character of Apo-2 ligand or its varilants upom
exprescion in recombinant cell culture.

During any such purification steps, it may be desirable to expose tha
recovared Apo-aL to a divalent wmetal ion-containing solution or to
purification material (such as a chromatography wmedium or support)
containing one or more divalent metal ions. In a preferred embodiment, the
divalent matal iona and/or reducing agent 18 uvsed during recovery or
purification of the Apo-aL. Optionally, both divalent metal ions and
reducing agent, such as DIT or BME, way be used during recovery or
purification of the Apo-2L. It is believed that use of divalent metal ions
during recovery or purification will provide for stability of Apo-2L trimer
or preserve Apo-iL trimer formed during the cell culturing step.
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The description below also xelates to mathods of producing Apo-2
ligand covalently attached (hereinafter "conjugated") to ona or more
chemical groups. Chemicel groups suitable for use in an Apo-iL conjugate
of the pregsent invention are preferably not sigoificantly toxic or
imminogenic. The chemlcal group is optionally selected to produce an Apo-
2L conjugate that can be stored and used undexr canditions suitabls for
storage. A variety of exemplary chemical groups that can be conjugated to
polypeptides are known in the art and include for example carbohydrates,
guch as those cerbohydrates that occur naturally om glycoproteins,
polyglutamate, and non-proteinaceous polymers, such as polyols (esee, e.g.,
U.8. Patent Mo. 6,245,901).

A polyol, for exampls, can be conjugated to polypeptides such as an
Apo-2L at one or more amino ecid 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 ones or wmore hydroxyl
positions with a chemical group, such as an alkyl group having between one
and four carbons. Typlcally, tha polyol is a poly{alkyleme glycol), such
as polylethylene glycol) (PEG), and thus, for ease of depcriptiom, the
remainder of the discussion relates to an exemplary embodiment wherein the
polyol employed is PEG and the process of conjugating the polyel 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-polypropylens glycol copolymers, c¢an be employed using the
techniquea 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 way range from about 500 to about 30,000
daltons (D). Praferably, 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 embodimant, pegylation i1s carried out with PEG
having an average molecular welght of about 1,000 D. Opticnally, the PEG
howopolymer is unsubstituted, but it may also be substituted at ocne end
with an alkyl group. Praferably, the alkyl group is a Cl-C4 alkyl group,
and most preferably a metbyl gzroup. PEG preparations are commerclally
available, and typically, those PEG preparations suitable for use in tha
present invention are naophomogenecus preparations sold according to average
molecular weight. For e::amplle, commercially available PEG(5000)
preparations typically contain molacules that vary slightly in wmolecular
walght, usually £ 500 D.

The Apo-2 ligand of the invention may be in varicus 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 PRG molecule 1is
linked or comjugated to ona, two or sach of tha three monomers that make up
the trimeric Apo-2L. In such an emwbodiment, it is preferred that the PEG
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employed bave an average molecular weight of about 1,000 to about 5,000 D.
It 1s also contemplated that the Apo-2L trimers may be “partially~
pegylated, i.e., wherein only ons or two of the three monomers that wake up
the trimer are linked or cenjugated to PEGQ.

A variety of mathods for pegylating proteins are known in the art.
Bpecific wmethods of producing proteins conjugated to PEG include tha
methods described in U.B. Pat. No. 4,179,337, U.8. Pat. NHo. 4,935,465 and
U.8. Patent No. 5,849,535. Typlcally the protein ia covalently bhonded via
one or more of the amino acid residues of the protein to a terminal
reactive group on the polymsr, depending mainly on the reaction conditioms,
the molecular weight of the polymer, etc. The polymer with tha reactive
group(s) 1s designated herein as activated polymer. The reactive group
salectively reacts with free amino or other reactive groups on ths protein.
The PEG polymer can be coupled to the amino or other reactive group on the
protein in either a random or & site specific manner. It will be
understood, however, that tha type and amount of thea reactive group chosen,
as well as the type of polymer employed, to abtain optimum results, will
depend on the perticular protein or protein variant employed to avoild
having the resctive group react with too many particularly active groups om
the protein. As this may not be possible to avoid completely, it is
recommended that generally from about 0.1 to 1000 molea, preferably 2 to
200 moles, of activeted polymer per mole of protein, dspending 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 same
time optimizing, if possible, the circulatory half-life of the protein.

It ie further contemplated that the Apo2L described harein may ba
also be linked or fused to leucine :ipper sequences using techniques kmown
in the art. '

Wk wdd b dddd kb bbb db ik

Methods for gemerating death receptor antibodles and CD20 antibodies
are also described harein. The antigen to be used for producticn of, or
gcresning for, antibody may ba, e.g., a soluble foxrm of the antigen or a
portion thereof, containing tha desired epitope. Alternatively, or
additionally, cells expressing the entigen at their cell surface can be
used to gensrate, or screen for, aatibody. Other forms of the antigen
useful for generating antibody will be eapparent to those skilled in the
art.

(1) Polyclonal antibodies

Polyclonal antibodies are preferably raised in animals by miltiple
subcutaneous (sc) or intraperitonsal (ip) injections of the relevant
antigen and an adjuvant. It may be ugeful to conjugate the relavant
antigen to a protein that is immnogenic in the species to be immnized,
a.g., keyhole limpet hemocyanin, serum albumin, bovine thyroglobulin, or
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soybesn trypein inhibitor using a bifunctional or derivatising agent, for
exanple, maleimidobenzoyl sulfosuccinimide ester {conjugation through
cysteins residues), N-hydroxysuccinimide (through lysine residues),
glutaraldshyde, succinic anhydride, B0CL;, or R'N=C=MR, where R and R* are
different alkyl groups.

Animals are immunized againgt the antigen, immmogenic conjugates, or
derivatives by combining, e.g., 100 pg or 5 pg of the protein ‘or conjugate
(for rabbits or mice, respectively) with 3 volumes of Freund's coumplete
adjuvant and injecting the solution intradermally at wmultiple gites. 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 subcutaneoug
injection at wultiple sites. Beven to 14 days later the animals are 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 pame antigen, but conjugated to a different protein and/or through a
different cross-linking reagent. Conjugatea also can be mads Iin
recombinant cell culture as protein fusions. Also, aggregating agents such
as alum are suitably used to enhance the immne response.

{ii) Monoclonal antibodies

Monoclonal antibodies are obtained from a populaticn of substantially
howogenecus antibodies, i.e., the individual antibodies cowmprising the
population are identical except for possible naturally occurring mutaticns
that way be pregant in wminor amounts. Thus, the modifier "monoclonal®
indicates the character of the antibody as not being a mixture of discrete
antibodies.

For example, the monoclonal antibodies way be made using the
hybridoma method first described by Kohler et al., Nature, 256:435 (1975),
or may be made by recombinant DNA methods (U.S. Patent No. 4,016,567).

In the hybridoma method, a mouse or other appropriate host animal,
such as a hamster, is immnized as bereinabove described to elieit
lymphocytes that produce or are capsble of producing antibodies that will
specifically bind to tha protein used for immnization. Alternatively,
lymphoaytes may be imminized iz vitro. Lymphocytes then are fused with
myeloma cells using a suitable fusing agent, such as polyethylena glycol,
to form a hybridoma cell (Goding, Monoclonal Antibodies: Principles and
Practice, pp.59-103 (Academic Press, 1986)).

The hybridoma cells thus prepared are seeded and grown in a sultable
culture medium that preferably ocontains one or more substances that inhibit
the growth or survival of the unfused, parental myeloma cells. Fox
example, if the parental myeloma cells lack the ensyme hypoxanthine guanine
phosphoribogyl transferase (HGPRT or HPRT), the culture medium for the
hybridomaa typically will include hypoxanthine, aminopterin, and thymidine
(EAT medium), which substances prevent the growth of EGPRT-deficient cells.
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Preferred myeloma cells are those that fuse efficlantly, support
stable high-level production of antibody by the selected antibody-producing
cells, and are senssitive to a wedium asuch as EAT mediuom. Among these,
preferred myalcma cell lines are murine myeloma lines, such as those
derived from MOPC-21 and MPC-11 mouse tumors available from the Balk
Institute Cell Distribution Center, San Diego, California USBA, and 8P-2 or
X63-Ag8-653 cella available from the American Type Culture Collection,
Manassas, Virginia USA. EHuman myeloma and mouse-human heteromyeloma cell
1ipes also have basn described for the production of humen monoclonal
antibodies (Kozbor, . Immunol., 133:3001 (1964); Brodeur et al.,
Monoclopal Antibody PFProduction Techniques and Applicatioms, pp. 51-63
(Marcel Dekker, Inc., New York, 1987)). '

Culture medium in which hybridoma cells are growing is assayed for
production of monoclonal antibodies directed againet the antigen.
Prefarably, the binding specificity of monoclonal antibodies produced by
hybridoma cells is determined by immmoprecipitation or by an in wvitro
binding asaay, such as radioimmnoassay {RIA} or enzxyme-linked
immmnoabsorbent assay (ELIAA).

The binding affinity of the monoclomal antibody can, for example, be
determined by the Scatchard analysia of Munscomn et al., Anal. Biochem.,
107:220 (1980}.

After hybridoma cells are identified that produce antibodies of the
desired specificity, affinity, and/or activity, the clones may ba subcloned
by limiting dilution procedures and grown by standard methods (Goding,

° Mcnoclonal Antibodies: Prin_'ciple- and Practice, pp.59-103 (Academic Press,

1986)). Suitable culture media for this purpose include;- for example, D-
MEM or RPMI-1640 medium. In addition, the hybridoma cells may be grown in
vivo ap ascites tumors in an animal.

The monoclopal antibodies secreted by the subclones are suitably
separated from the culture medium, ascites fluld, or serum by conventional
immnoglobulin purification procedures such as, for exawmple, protein A-
Sepharose, hydroxylapatite chromatography, gel elactrophoresis, dialysis,
or affinity chromatographby.

DNA encoding the wmwonoclonal antibodies is readily isolated and
pequenced using conventional procedures {(e.g., by using oligonuclsotida
probes that are capable of binding spegifically to genes encoding the heavy
snd light chains of murins antibodies). The hybridoma cells serve as a
preferred scurce of such DMA. Once isolated, the DNA may bea placed into
expresgion vectors, which are then tranafected into host cells such as E.
coll cells, simian CO8 cells, Chinese EHamstex Ovary (CHO) cells, or myeloma
cells that do not otherwise produce immunoglobulin proteln, to cbtain the
synthesis of monoclonal antibodies in the recombinant host cells. Review
articles on recomblunant exp-}:assion in bacteria of DNA encoding the antibody
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include Bkerza et al., Curr. Opinion in Immunol., 5:256-262 (1993} and
Pliickthun, Imounol. Revs., 130:151-188 (1892).

In a further embodimsnt, antibodies or antibody fragments can be
isclated from antibody phage libraries genexated using the techniques
dagcribed in McCafferty et al., Nature, 348:552-554 (1990) . Clackson et
al., Nature, 353:624-628 {1991) and Marks et al., J. Nol. Biol., 223:581-
597 (1991) describe ths Ilsolation of mirine and human antibodies,
respectively, using phage libraries. Eubseguent publications describe the
production of high affinity (nM range) human antibodiea by chain shuffling
(Maxks et al., Bio/Technology, 10:779-783 (1992}), as well as combinatorial
infection and in vivo recombination as a strategy for constructing very
large phage libraries (Waterhouse et al., Nuc. Acids. Res., 21:2265-2266
(1993). Thus, these techniqﬁ.es are viable alternatives to traditiomal
monoclonal antibody bhybridoma techniques for isolation of monoclonal
antibodies.

The DMA alsc may be modified, for example, by substituting the c¢oding
sequence for human heavy- and light-chain constant dowmains in plece of thas
homologous murine sequences (U.8. Patent No. 4,816,567; Morxrison, et al.,
Proc. Natl Acad. Sci. USA, 81:6851 (1984)), or by covalently joining to the
immmnoglobulin coding sequence all or part of the coding sequence for a
non-immmoglobulin polypeptide.

Typically such non-immmoglobulin polypsptides are pubstituted for
the constant domains of an antibody, or they are substituted fox the
variable domains of one antigen-combining site of an antibody to create a
chimeric bivalent antibody comprising one antigen-combining site having
specificity for an antigen and another antigen-combining site having
specificity for a different antigen.

(iii) Aumanized antibodies

Methods for humanizing non-humen antibodies have been described in
the art. Preferably, a humanized antibody has one or more amino acid
residues 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 £rom an "import" variable domain. Aumanization can be
essentially performed following the method of Winter and co-workers (Jones
et al., Naturs, 321:522-525 (1966); Riechmann et al., Nature, 332:323-327
(1988) ; Vexhoeyen at al., Science, 239:1534-1536 (1988)). by substituting
hypervariable region sequences for the corresponding sequences of a human
antibody. Accordingly, such "humanized® antibodies are chimeric antibodies
(U.8. Patent No. 4,816,567) wherein substantially leas than an intact human
variabla domain has been substituted by the cozrresponding sequence from a
non-human species. In practice, bumanized antibodies are typically human
antibodies in which some hypervariable region residues and possibly some FR
regpidues are substituted by residues from analogous sites in rodemt
antibodies.

49



10

13

WO 2006029278 PCT/US2005/032015

The cholce of buman variable domains, both light and heavy, to be
used in making tbe humanized antibodies is very important to reduce
antigenicity. According to the so-called "best-fit" method, the sequence
of the variamble domain of a rodent antibody is screened agalnst the entire
library of known human variable-domain sequences. The human sequence which
is closest to that of ths rodent is then accepted as the human framework
region {FR) for the humanized antibody (S8ims et al., J. Immunol., 151:2296
(1993); Chothia et al., J. Mol. Biol., 196:901 (1987)). Another method
uses a particular framework region derived from the consensus sequence of
all buman antibodies of a particular subgroup of light or heavy chains.
The same framework may be used for several different humanized antibodies
(Cartexr et al., Proc. Natl. Acad. Sci. USA, 89:4285 (1992), Presta et al.,
J. Ymmumol., 151:2623 (1993}).

Tt is further important that antibodies be humanized with retention
of high affinity for the antigen and other favorable biologicel properties.
To achieve this goal, according to a preferred method, humanized antibodies
are prepared by a process of analysis of the parental sequences and varlous
conceptual humanized products using three-dimensional models of tha
parental and humanized sequences. Three-dimensicnal immunoglcbulin models
are commonly available and are familiar to those skilled in the art.
Computer programs are available which illustrate and display probable
threa-dimensional conformational structures of selected candidate
immmoglcbulin sequences. Inspection of thase displays permits analysis of
the likely rola of the xesiduea in the functioning of the candidate
immunoglobulin sequence, i.e., the apalysis of residues that influence the
ability of the candidate immunoglcbulin to bind its antigen. In this way,
PR residues can be selected and combined from tha recipient and import
sequences so that the desired antibody characteristic, such as increased
affinity for the target antigen(s), is achieved. In general, the
hypervariable region residues are directly and most substantially iovolved
in influencing antigen binding.

(iv) Human antibodies

As an alternative to bumanization, human antibodies cen be generated.
For example, it is now possible to produce transgenic animals (e.g., mice)
that are ocapable, upon immmization, of producing a full repertoire of
human antibodies in the absence of endogenous immunoglebulin production.
For examples, it has been described that the homosygous deletion of the
antibody heavy-chain joinifig region (Jy) gene in chimerxic and germ-line
mutant mice results in couplete inhibition of endogenous antibody
production. Transfer of the buman germ-line immunoglobulin gens array in
such germ-line mutant mice will result in the production of bhuman
antibodies upon antigen challenge. See, &.g., Jakobovits et al., Proc.
Natl. Acad. Bel. USA, 90:2551 (1993); Jakobovits et al., Nature, 362:255-
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258 (1993); Bruggermann et al., Year in Tmmuno., 7:33 (1993) and UB Patent
Nos. 5,591,669, 5,589,369 and 5,545,807.

Alternatively, pbage display technology (McCafferty et al., Nature
348:552-553 (1990)) can be used to produce human entibodies and antibody
fragments in vitro, from immmoglobulin variable {(v) domain gene
repsrtoires from unimmnized donors. According to this technique, antibody
Vv domain genes are cloned in-frame into either a wmajor or minor coat
protein gene of a £ilamentous bacteriophaga, puch as M3 or fd, and
displayed as functional antibody fragments on the surface of the phage
particle. Becausa the filamentous particle contains a single-stranded DNA
copy of the phage genome, selections based on ths functional properties of
the -antibody also result in selection of the gens encoding the antibody
exhibiting those properties. Thus, the phage mimice some of the properties
of the B cell. Phage display can be performed in a variety of formats; for
their review sea, o.g., Johnson, Xevin 8. and Chiswell, David J., Curremt
Opinion in Btructural Blology 3:564-571 (1993). BSeveral sourcas of V-gene
segments can be used for phage display. Clackson et al., Mature, 352:624-
628 (1991) isolated a diverse array of anti-oxazolone antibodies from a
small random combinatorial library of V genes derived from the spleens of
immunized mica. A repertoire of V genes from unimmmized human donors can
be constructed and antibodies to a diverse array of antigens (including
gelf-antigens) can be isolated essentially following the techniques
dascribed by Marks et al., J. Mol. Bilol. 222:581-597 (1991), or Griffith et
al., EMBO J. 12:725-734 ({1993). Eee, also, UB Patent Nos. 5,565,332 and
5,573,905.

HBuman antibodies may also be generated by in vitro activated B cells
(ses UB Patents 5,567,610 and 5,239,375).

{v) Antibhody fragments

various techniques have been developed for the production of antibody
fraguwents. vraditionally, thesa fragments were derived via proteolytic
digestion of intact antibodies (sea, eo.g.. Morimoto et al., Journal of
Biochemical and Biophysical Methods 24:107-117 (1992) and Brennan at al.,
Sclence, 229:81 (1985)). However, these fragments can now be produced
directly by recombinant host cells. For example, the 'nntihody fragments
can be 1solated from the antibody phage libraries discussed above.
Alternatively, Fab'-SH fragments can be directly recovered from E. coll and
chemically coupled to form P(ab‘'},; fragments (Carter et al., Bio/Technology
10:163-167 (1992)). According to another approach, F(ab'); fragments can be
igolated directly from recombinant host call culturs. Other techniques for
the production of antibody £raguents will be apparent to the skilled
practitioner. In othar embodiments, the antibody of choice is a single
chain Fv fragment (scFv}. BSes WO 93/16185; U8 Patent No. 5,571,894; and UB
Patent No. 5,587,458. The antibody fraguent may alsoc be a “linasar
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antibody”, e.g., as described in U8 Patent 5,643,870 for example. Such
linear antibody fragments may be monospecific or bispecific.

(vli) Bigpecific antibodies

Bispacific antibodies are antibodies that have binding specificities
for at least two different epitopes. Exemplary bispecific antibodies may
bind to two differant epitopes of the (D20, DR4 or DRS receptors.
Bispecific antibodies may also be used to localisze cytotoxic agents to a B
cell. These antibodies possess a B cell marker-binding arm and an arm which
binds the cytotoxic agent (e.g. saporin, anti-interferon-a, vinca alkaloid,
rigin A chain, methotrexate or radioactive isotope hapten). Bispecific
antibodies can be prepared as full length antibodies or antibody fragments
(a.g. Flab'),; bispecific antibodies).

Methoda for making bigpecific antibodies are known in the arxt,
Traditional production of full length bispecific antibodies ia based on the
coexpression of two imminoglobulin heavy chain-light chain pairs, where the
twvo chains have different specificities (Millstein at al., Hature,'305:537-
539 (1983)). Because of the random assortment of immunoglobulin heavy and
light chains, thbess hybridomas (quadromas) produce a potential mixture of
10 different antibody wmolecules, of which only one has the correct
bigpecific structura. purification of the correct molecule, which is
usually done by affinity chromatography steps, is rather cumbersoms, and
the product yields are low. gimilar procedures are dlsclogsed in WO
93/08829, and in Traunaecker et al., J., 10:3655-3659 (1991).

According to a different approach, antibody variable domaine with the
desired binding specificities (antibody-antigen combining sites) are fused
to immunoglobulin comstant domain sequences. The fusion preferably i with
an immnoglcbulin heavy chain comstant domain, comprising at least part of
the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-
chain constant region (CH1) containing the site nscessary for light chain
binding, present in at least one of the fusions. IMAs encoding the
immmoglcbulin heavy chain fusions and, if desired, the immunoglobulin
light chein, are inserted into separate expression wvectors, and are co-
trangfected into a suitable host organism. This providea for great
flexibility in adjusting the ‘wutual proportions of the three polypeptide
fragments 3in ewbodiments when unequal ratios of tha three polypeptide
chains used in the comstruction provide the optimum yields. It ie,
howaver, possible to insert the coding sequences for two or all three
polypeptida chains in one e:';q:resaian vector when the expression of at least
two polypeptide chains in equal ratios results in high ylelds or when the
ratios are of no particular sigmificance.

In a preferred embodiment of this approach, the bispecific antibodies
are composed of a bybrid immunoglobulin heavy chain with a first binding
specificity in one arm, and a hybrid immunoglobulin heavy chain-light chain
pair (providing a second binding specificity) in the other arm. It was
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found that this asymmetric structure facilitates tle separation of the
desired Dbigpecific compound from  unwanted immmnoglobulin chain
combinations, as the presence of an immnoglobulin light chain in only omne
half of tha bispecific molecule provides for a facile way of separation.
This approach is dleclosed in WO 94/04690. For further details of
generating bispecific antibodies asees, for example, guresh et al., Methods
in Enzymology, 121:210 (1986). According to another approach described
in US Patent MNo. 5,731,168, the interface between a palr of antibody
molecules can be engineered to maximize the percentage of heterodimers
which are recovered from recombinant cell culture. The preferred interface
comprises at least a part of tha C3 domain of an antibody constant domain.
In this method, cns or more small amino acid side chains from the interface
of the first antibody molecule are replaced with laxrger side chains (e.g.
tyrosine or tryptophan). Compensatory ncavities* of ldentical 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 chaing with smaller
coes {e.g. elanine or threcnine). This provides a mechanism for increasing
the yleld of the haterodimer over othexr unwanted end-products such as
homodimars.

Bispecific antibodies include cross-linked oXx "hateroconjugate®
antibodies. For exampla, cne of the antibodies in the heteroconjugate can
be coupled to avidin, the other to biotin. guch antibodies have, for
exampla, baen proposed to target immme system cells to unwanted cells (US
Patent No. 4,676,960), and for treatment of HIV infectiom (WO 91/00360, WO
92/200373, and EP 03089). Heteroconjugate antibodies may be mads using any
convenient cross-linking methods. Buiteble cross-linking agents are well
Jnown in the art, snd are disclosed in UB Patent Mo. 4,676,980, along with
a number of cross-linking techniques.

Techniques for gensrating bispecific antibodiea from antibody
fragments have also been describad in the litarature. For example,
bispecific antibodies can be prepared using chemical linkage. Brennan et
al., Bclence, 22%: Bl (1985); Shalaby et al., J. Exp. Med., 175: 317-225
{1992).

Various techniques for making and isolating bispecific antibody
fragqments directly from recombinant cell culture have also been dascribed.
For example, bispecific antibodies have been produced using leaucina
zippers. Xostelmy et al., J. Immnol., 148(5):1547-1553 (1992). The
leucine zipper peptides from ths Fos and Jun proteins were linkad to the
Fab' porticns of two different antibodies by gene fusion. The antibody
homodimers wers reduced at the hinge region to form monmomers and then re-
oxidized to form the antibody heterodimers. This method can also be
utiliged for the production of antibody homodimers. Tha *diabody®
technology described by Hollinger et al., Proc. Natl. Acad. Scl. USA,
90:6444-6448 (1993) has provided an alternative mechanism for making
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bispecific antibody f£ragments. The fragmenta comprise a heavy-chain
variable domain (V;) comnected to a light-chain variable domain (Vi) by a
linker which is too short to allow pairing between the two domains on the
same chain. Accordingly, the Vy and V, domains of one fragment are forced
to palr with the complementary V; and V, domains of another fragment,
thereby forwming two antigen-binding sitea. Another gtrategy for waking
bispecific antibody fragments by the use of single-chain Fv (sFv) dimers
has also been reported. Bee Gruber et al., J. Immmnol., 152:5368 {1994).

Antibodies with more than two valencies are contemplated. For
exanple, trispecific antibodies can be prepared. Tutt et al. J. Immunol,
147: 60 (1991). Antibodies with threa or wore antigem binding sites are
deacribed in W001/77342 (Miller and Presta), expressly incorporated hereln
by referenca.

The antibody used in the methods or included in the articles of
marmufacture harein is optionally conjugated to a cytotoxlic agent.

Chemotherapeutic agents useful in the genaration of such antibody-
cytotoxic agent conjugates have bean described above.

Conjugates of. an antibody and one or more small molecule toxins, such
as a calicheamicin, a maytansine (US Patent No. 5,208,030), e trichothens,
and CC1065 are algo contemplated herein. In one embodiment of tha
invention, the antibody is conjugated to ome ©or wore maytansine molecules
(e.g. mbout 1 to about 10 maytansine moleculas pexr antibody molecule) .
Maytansine may, for example, be converted to May-88-Ma which may be reduced
to May-8H3 and reacted with modified eatibody (Chari et al. Cancer Research
52: 127-131 (1992)) to gemerate a wmaytensinoid-antibody conjugate.

Alternatively, the antibody is conjugated to one or wmore
calicheamicin molecules. The calicheamicin family of antibiotics is
capable of producing double-stranded DNA breaks at sub-picomolar
concentrations. Stxuctural analogues of calicheamicin which may be used
include, but are not limited to, yi¥, o', o, N-acetyl-y,’, PESAG and 6%,
(Hinman et al. Cancer Research 53: 3336-3342 (1993) and Lodea et al. Cancer
Research 58: 2925-2926 (19968)).

Enxymatically active toxins and fragments thereof which can be used
includa diphtherim A chain, nonbinding active fragments of diphtheria
toxin, exotoxin A chain (from Peeudomomas aeruginosa), ricin A chain, abrin
A chain, modeccin A chain, alpha-parcin, Aleurites fordii proteins,
dianthin proteins, Phytolaca amsricana proteins (PAPI, PAPII, and PAP-8B),
momordica charantie 1nh:l.b:'.l:o:r:, curcin, crotin, sapaonaria officinalils
inhibitor, gelonin, mitogellin, restrictocin, phenomycin, enomycin and the
tricothacenas. B8ea, for example, WO 53/21232 published Octaober 28, 19853,

The present invention furthsr contemplates antibody conjugated with a
compound with nucleolytic activity (e.g. a ribomuclease or a DNA
endonuclease such as a deoxyribonuclease; DNase).
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A varlety of radioactive isotc;pes are available for the production of
radioconjugated antagonists or antibodies. Examples include At™, I, 1'%,
Y", Rel®, Re!", gp'®, Bi%?, P and radiocactive lsotopes of Lu.

Conjugates of the antibody and cytotoxic agent may be made using a
variety of bifunctional protein coupling agents such as N-succlinimidyl-3-
{a-pyridyldithiol) propionate (SBPDP), succinimidyl-4- {(N-maleimidomethyl)
cyclohexane-1-carboxylate, iminothioclane (IT), bifunctional derivatives of
imidomssters {(such as dimethyl adipimidate ECL), active esters (such as
disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido
compounds (such as bis (p-azidobenxoyl) hexanediamine), bis-diazonlum
dexivatives {such as bis- (p-diazcniumbenzoyl) -ethylenediamine),
diisocyanates (such as tolyene 3,6-diisocyanate), and bis-active fluorine
compounda (such as 1,5-difluoro-2,4-dinitrobensene}. For example, a riein
immnotoxin can be prepared as deacribed in Vitetta et al. Science 238:
1098 (1987). Carbon-l4~labeled 1-isothiocyanatobenzyl-3-mathyldiethylene
trieminepentancetic acid (MX-DTPA) 1s an exemplary chelating agent for
conjugation of radicnucleotide to the antagonist or antibody. Bee
WO94/11026. Tha linker may be a “cleavable linker” facilitating release of
tha cytotoxic drug in the cell. For maxample, an acid-labile linker,
peptidase-sensitive linker, dimethyl linker or disulfide-containing linker
(Char) et 2l. Cancer Research 52: 127-131 (1992)) may be used.

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

The antibodies of the present invention wmay also be conjugated with a
prodrug-activating enzyme which converta a prodrug (e.g. a peptidyl
chemotherapsutic agent, sea WO81/01145) to an active anti-cancer drug.
Sea, for eaxample, WO 88/07378 and U.S8. Patent No. 4,975,378.

The ensyme component of such conjugates includes any enxyme capable
of acting on a prodrug in‘such a way so 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 phoaphate-
. containing prodrugs into frea drugs; arylsulfatase useful for converting
gulfate-containing prodruge into free drugs; cytosine deaaminase useful for
converting non-taxic 5-fluorocytosine into the anti-cancer drug, 5-
fluorocuracll; proteases, such as serratia protease, thermolysin,
subtilisin, carboxypeptidases and cathepsins (such as cathepsins B and L),
_that are useful for converting peptide-containing prodrugs into free drugs;
D-alanylcarboxypeptidases, usaful for converting prodrugs that comtain D-
amino acid substituents; carbchydrate-cleaving enrymes such as f-
galactosidase and neuraminidase useful for converting glycosylated prodrugs
into free drugs; P-lactamase useful for converting drugs derivatized with
p-lactams into free drugs; and penmieillin amidases, such as penicillin Vv
amidase or penicillin @ amidase, useful for converting drugs derivatized at
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thelr amins nitrogens with phenoxyacetyl or phenylacetyl groups,
respectively, into free drugs. Alternatively, antibodies with enzymatic
activity, also known in the art as "absymes", can be used to coovert the
prodrugs of the inventiom into free active drugs (see, e.g., Massey, Nature
328: 457-458 (1987)). Antibody-abzryme conjugates can be prepared as
degcribed herein for delivery of the abxyme to a tumor cell population.

The ensymes of this invention can be covalently bound to the antibody
by technigues well known in the art such as the use of the
hetercbifunctionpal 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 ensyme of
tha invention can be constructed using recombinant DMA techniques well
known in the art (see, e.g., Neubarger et al., Neture, 312: 604-608
(1984)) .

Other modifications of the antibody ars contemplated herein. For
example, the antibody may be linked to cne of a variety of nopproteinacecus

polymers, e.qg., polyethylens glycol, polypropylene glycol,
polyoxyalkylenes, or copolymers of polyathylens glycol and polypropylene
glycol.

To increase the serum 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 5,739,177, for example. As
used herein, the term Tsalvage rgceptor binding epitope® raefers to an
epitope of the Fc region of an Ig@ molecule (e.g., Ig@:, IgG), 1gG;, oxr IgG,)
that is responsible for incraeasing the in vivo serum half-life of the IgG
moleculs. Alternatively, or additionally, one may increase, or decrease,
gerum half-life by altering ths amino acid sequence of the Fc region of an
antibody to generate variants with altered FcRn binding. Antibodiea with
altered FcRn binding and/or serum half 1life are described in W000/42072
(Presta, L.).

o W i e e v ol ol e ol ol ol e ol o ol ol ol o e ol o e e e ol ol o o ol e e ol ol e

Formulations comprising Apo2L/TRAIL, death receptor antibodies,
and/or CD20 antibodies are also provided by the present invemntion. It is
believed that such formlations will be particularly suitable for storage
as well as for therapeutic administration. The formulations may ba
prepared by known techniques. For instance, the formlations wmay ba
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 formmlation isotomic. Examples of
pharmaceutically-acceptable carriers include galins, Ringer's solution and
dextrose solution. The pH of the formulation is prefarably from about 6 to
about 9, and more preferably from about 7 to about 7.5. It will bae
apparent to those persoms skilled in the art that certain carriers may be
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more preferable depending upon, for imstance, the route of administration
and concentrations of Apc-2 ligand, death receptor antibodiea, and/or CD20
antibodias.

Tharapeutic cowmpositions can be prepared by mixing the desired
molecules baving the appropriate degree of purity with optional carriers,
excipients, or stabilizeras (Remington's Pharmaceutical Bciences, 16th
edition, Osol, A. ed. (1980)), in the form of lyophilized formulationa,
aqueous solutions or agueous suspensions. Acceptable carriers, .axcipients,
or stabilizers ars preferably nontoxic to recipienta at the dosagea and
concentrations employed, and include buffers such as Trls, HEPES, PIPES,
phosphate, ciltrate, and other organic aclda, antioxidants Iincluding
ascorbic acid and methionine; presexrvatives {such as
octadecyldimethylbenzyl ammonium chloride; hexamethonium chloride;
benzalkonium chlorids, benzethonium chloride; phenol, butyl or benzyl
alcohol; alkyl parabens such as muethyl or propyl paraben; catechol;
resorcinol; cyclohexanol; 3-pentanol; and m-cresol); low molecular weight
(leme than about 10 reaidues) polypeptides; proteins, such as gerum
albumin, gelatin, or immmoglobulins; hydrophilic polymers such as
polyvinylpyrrolidone; amino aclids such as glycine, glutamine, asparagine,
histidine, arginipne, or lysine; monosaccharidas, disaccharidas, and other
c ates including glucose, mannose, or dextrins; sugaxrs such as
sucrose, mannitol, trehalose or sorbitol; salt-forming ' counter-icns such as
sodium; and/or non-iocniec surfactants such as TWEEN™, PLURONICE™ or
polyethylena glycol (PEQ).

Additional examples of such carriers include ion exchnngers, alumina,
alumirum stearate, lecithin, serum proteins, such as buman serum albumin,
buffer substances such as glycine, sorbic acid, potassium sorbate, partial
glyceride mixtures of saturated vegetable fatty aclids, water, salts, or
electrolytes such as protamine sulfate, disodium hydrogen phosphate,
potassium hydrogen phosphate, sodium chloride, colloidal silica, magnesium
trisilicate, polyvinyl pyrrolidone, and cellulose-based pubstances.
carriers for topical or gel-based forms include polysaccharides such as
sodium carboxymethylcellulose oxr methylcelluloss, polyvinylpyrrelidone,
polyacrylates, polyoxyethylene-polyoxypropylene-block polymers,
polyethylens glycol, and wood wax alcohols. For all administrations,
conventional depot forms are sultably used. Buch forms ipclude, for
example, microcapsules, nano-capsulas, liposomes, plasters, inhalation
forms, nose sprays, sSublingual tablets, and sustained-releass preparations.

Formulations to be used for in vivo administration should be sterile.
Thig is readily accomplished by filtration through pterile filtration
membranas, prior to or following lyophilization and reconstitution. The
formmlation way be stored in lyophilized form or in solution 1if
administered aystemically. If in lyophilized form, it is typically
formulated in combination with other ingredients for recomstitution with an

57
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appropriate diluent at the time for use. An example of a liguiad
formulation ia a gterile, clear, colorless unpreserved solution filled in a
singla-dose vial for subcutanacus injection.

Therspeutic formilations generally are placed into a container having
a sterile access port, for example, an intravenocus golution bag or wvial
having a stopper pilerceable by a hypodermic injection needle. The
formulations are preferably administered as repeated intravemous (i.v.),
gubcutaneous (s.c.), intramuscular (i.m.) injections or infusions, or as
asrosol formulations suitable for intranasal or intrapulmomary delivery
{for intrapulmonary delivery see, e.g., EP 257,956).

ApoaL/TRAIL, death receptor antibodies, and CD20 antibodies can also
be administered in the form of sustained-release preparations. Buitable
examplas of pgustained-release preparations include semipermeable matrices
of solid hydrophobic polymers containing the protein, which matrices are in
the form of shaped articles, e.g., filwe, or microcapsules. Examples of
sustained-ralease 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.8. Patent No. 3,773,919, EP 58,481),
copolymers of L-glutamic acid and gamma ethyl-L-glutamate (Bidman et al.,
Biopolymera, 23: 547-556 (1983)), non-degradable ethylene-vinyl acetate
(Langer et al., supra), degradable lactic acid-glycolic acid copolymers
such as the Lupron Depot (injactable microspheres composed of lactlic acid-
glycolic acid copolymer and leuprolide acatate), and poly-D-{-)-3-
hydroxybutyric acid (EP 133,5988).

The Apoll/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
ralated diseases. Diagnogis in mammals of the various pathological
conditions described herein can be mada by the skilled practitioner.
Diagnostic techniques are available in the art which allow, e.g., for the
diagnosis or detection of cancer or immne related disease in a wampal.
For instance, cancers may be identified through techniques, including but
not limited to, palpation, blood analysis, x-ray, MMR and the like. Immune
related diseases can also be readily identified. In sgystemic Ilupus
erythematosus, the central mediator of disease is the production of auto-
reactive antibodies to self proteins/tissues and the subsequent generation
of immma-mediated inflapmation. Multiple organs and systems are affected
alinically including kidnay, lung, musculoskeletal system, wucocutansous,
eye, central nervous system, cardiovascular system, gastrointestinal tract,
bone marrow and blood. Rhsumatoid arthritis (RA}) is a chronio systemic
autoimmmne inflammatory disease that mainly involves the synovial membrane
of multiple joints with resultant injury to the articular cartilage. The
pathogenegis is T Ilymphocyte dependent and is assoglated with the
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production of rheumatoid <£factors, auto-antibodies directed against self
Ig@, with the resultant formation of immune cowplexes that attain high
levels in joint fluid and blcod. These cowplexes in the joint may induce
the marked infiltrate of lymphocytes and momocytes into the synovium and
subsequent marked synovial changes; the joint space/fluid if infiltrated by
similar cells with the addition of numerous neutrophils. Tissues affected
are primarily the joints, often in symmetrical pattern. However, extra-
articular disease alsoc occurs in two wajor forma. Oons form 18 the
development of extra-articular lesions with ongoing progzessive joint
disease and typical lesions of pulmonary fibrosis, vasculitis, and
cutaneous ulcers. The second form of extra-articular diseases is the so
called Felty's syndroma which occurs late in the RA diseass course,
sometimes after joint disease has become quiescent, and involves the
presence of neutropenia, throwbocytopenia and splenomegaly. Thia can Dbe
accompanied by vasculitis in multiple organs with formations of infarcts,
skin ulcers and gangrene. Patienta often also develop rheumatoid nodules
in the subcutis tissue covarlying affected joints; the nodules late stage
have necrotic centers surroundsd 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 ApoaL/TRAIL, death raeceptor antibodies, and (D20 antibodies can
be adninistered in accord with Junown methods, such as intravenous
adminigtration as a bolus or by continuous infusion over a period of time,
by intramuscular, intraperitoneal, intracercbrospinal, subcutaneous, intra-
articular, intrasynovial, intrathecal, cral, topical, or inhalaticn routea.
Optionally, administration may be performed through wmini-pump infusion
using varicus commercially available devices.

E€fective dosages and schedules for administering Apo2L/TRAIL, death
receptor antibodies, and CD20 antibodies may be determined empirically, and
making such determinations is within the skill in the axt. S8ingle or
mltiple dosages may be employed. It 1s presently beliaved that an
effective dosage or amount of Apo2L/TRAIL used alone may range from about 1
pg/kg to mbout 100 mg/kg of body weight or more per day. Interspecies
scaling of dosages cean be performed in a manner known in the art, e.g., as
disclosed in Mordenti et al., Pharmaceut. Rea., 8:1351 (1991).

%When in vivo administration of an ApoiaL/TRAIL is employed, noxmal
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 administratiom. Guidance as to particular
dosages and mathods of delivery is provided in the literature; see, for
example, U.8. Pat. Noas. 4,657,760; 5,206,344 or 5,225,313. It is
anticipated that different formulations will be effective for different
treatment compounds and different disorders, that administration targeting
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one organ or tissue, for example, way necessitate delivery in a manner
different from that to another organ or tissus. Those skilled in the art
will understand that the dosage of Apo2L/TRATL 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
administerad to the mammal.

The CD30 antibody may be an antibody such as Rituximab or humanizaed
207, which is not conjugated to a cytotoxic agent. Bultable dosages for an
unconjugated antibody are, for example, in the range from about 20 mg/m® to
about 1000 mg/m?. In opne embodiment, the dosage of the antibody differs
from that presently recommended for Rituximab. Exemplary dosage regimens
for the CD20 antibody includa 375 ma/m2 weekly x 4 or 8; or 1000 mg x 2
{e.g. on days 1 and 15).

It is contemplated that yet additicmal therapies may be employed in the
methods. The one or more other therapies may include but are mot liwited to,
administration of radiation therapy, cytokine(s), growth inhibitory agent(as),
chemotherapeutic agent(s), cytotoxic agent(s), tyrosine kinage inhibitors,
ras farnesyl transferase inhibitors, anglogepesis inhibitora, and cyclin-
dependent kinase inhibitors which are koown in the art and defined further
with particularity in Bection I above.

Exemplary therapeutic antibodies include anti-EER2Z antibodies
including rhuMAb 4D5 (HERCEPTIN. ) (Carter et al., Proc. Natl. Acad. BSci.
USA, 89:4285-428B9 (19932), U.S. Patent No. 5,725,856); anti-IL-8 (8t John et
al., Chest, 103:932 (1993), and International Publication Ro. WO 95/23865}))
anti-VEGF antibodies including humanized and/or affinity matured anti-VEGF
antibodies such as tha humanized anti-VEGF antibody huAd.6.1 AVASTIN,K (Kim
at al., Growth Factors, 7:53-64 (1992), International Publication No. WO
96/30046, and WO 98/45331, publighed Octaber 15, 1888);° anti-PBCA
antibodies (WO01/40309); anti-CD40 antibodies, including 52C6 and humanizad
variants thereof (WO00/75348); anti-CDlla antibodies including Raptiva™ (uUs
Patent Mo. 5,622,700, WO 98/23761, Steppe &t al., Transplant Intl. 4:3-7
(1991), =nd Hourmant et al., Transplantation 58:377-380 (1994)); anti-IgE
antibodies (Presta et al., J. JImmunol. 151:2623-2632 (1993), and
International Publication No. WO 95/19181;UB Patent No. 5,714,338, issued
Pebruary 3, 1998 orxr US Patent NWo. 5,091,313, issued February 25, 1992, WO
§3/04173 published March 4, 1993, or International Application No.
PCT/U8968/13410 filed June 30, 1998, US Patent No. 5,714,338); anti-CDis
antibodies (US Patent No. 5,622,700, issued April 22, 1997, or as in WO
97/26912, published July 31, 1997); anti-Apo-2 receptor antibody antibodies
(WO 98/51793 published November 19, 1998); anti-TNF-alpha antibodies
including cA2 (REMICADE, ), CDP571 and MAK-195 {Bea, U8B Patent No. 5,672,347
issued SHeptember 30, 1997, Lorenz et al. J. Immmol. 156 (4) :1646-1653
(1996), and Dhainaut ot al. Crit. Care Med. 23(9):1461-1469 (1995)); anti-
Tissue Factor (TF) antibodies (European Patent No. 0 420 937 Bl granted
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November 9, 1994); anti-human- ou-B,; integrin antibodies (WO 98/06248
published February 19, 1998); anti-¥GFR antibodies (chimerized or humanized
225 antibody as in WO 96/40210 published December 19, 1996); anti-CD3
antibodies such as OKT3 (US Patent No. 4,515,893 issued May 7, 1985); anti-
Chas or anti-Tac antibodies such &s CHI-621 (SIMULECT,) and ZENAPAX, {Bee
UB Patent No. 5,693,762 issued December 2, 1997); anti-CD4 antibodies such
as the cM-7412 antibody (Choy et al. Arthritis Rheum 39(1):52-56 (1996));
anti-cn52 antibodies such as CAMPATH-1H (Riechmann et al. Nature 332:323-
337 (1988); anti-Fo receptor antibodies such as the Ma2 antibody directed
against Fo RT as in Grazianc et al. J. Immunol. 155(10):49396-5002 {1995),
anti-carcinoembryonic ‘antigen (CEA) antibodies such as hMN-14 (Sharkey et
al. Camcer Res. 55(238uppl): 59358-59458 (1995); antibodies directed
against bresst epithelial cells including huBrE-3, bu-Mc 3 and CHL6
(Ceriani et al. Cancer Res. 55(23): 58528-5856s (1995); and Richman et al.
Cancer Res. 55(23 Bupp): 59168-59208 (1995)); antibodies that bind to colon
carcinoma cells such as C242 (Litton et al. Eur J. Immmol. 26(1):1-9
(1996)) s anti-cD38 antibodies, e.g. AT 13/5 (Ellis et al. J. Immunol.
155 (2) : 925-937 (1995))}; anti-CD33 antibodies such as Bu M195 (Jurclc et al.
Cancer Res E5(23 Buppl) :59088-59108 (1995) and CMA-676 or CDP771; anti-CD22
antibodies such as LL2 or LymphoCide (Juweld et al. Cancer Res 55(23
Suppl) :56998-59078 (1995); anti-EpCAM antibodies such as 17-1A {PANOREX . ) ;
anti-GpITb/IIIa antibodies such as abeiximab ox c¢7E3 Fab (REOPRO.)) anti-
REV antibodies guch as MEDI-493 (SYNAGIS ); anti-CMV antlbodies such as
PROTOVIR . ; anti-HIV antibodies such as PRO542; anti-hepatitis antibodies
puch as the anti-Hep B antibody OSTAVIR, ; anti-CA 125 antibody OvaRex;
anti-idiotypic GD3 epitope antibody BECR; anti- v, 3 antibody VITAXIN,;
anti-human renal cell carcinoma antibody such as ch-G250; ING-1; anti-human
17-1A antibody (3622WS4); anti-human colorectal tumor antibody (A33); anti-
human melanoma antibody R34 directed against GD3 ganglioside; anti-human
squamous-cell carcinoma (SF-25); &nd anti-bhuman leukocyte antigen (HLA)
antibodies such as Smart ID10 and the anti-ELA DR eantibody Oncolym (Lym-1).

Preparation and dosing schedules for chemotherapeutic agents may be
used according to manufacturers' instructions or as determined empirically
by the skilled practitioner. Preparation and dosing achedules for such
chemotherapy are also Gescribed in Chemotherapy Service Ed., M.C. Perty,
Williams & Wilkins, Baltimora, MD (1992). Tha chemotherapeutic agent may
preceds, ox follow administration of the ApDoaL/TRAIL, death receptor
antibody, and/or CD20 antibody, or may be given slmiltanecusly therewlth.

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

The Apoial,/TRAIL, death receptor antibodies, and (D20 antibodies {and
one or wmore other therapies) may be administered concurremtly or
sequentially. Following administratiomn, treated cells in vitro can be
analyzed. Where there has been in vivo treatment, ® treated mammal can bae
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monitored in various ways well known to the gkilled practitiomer. For
instance, cancer cells can be examined pathologically to assay for necrosis
or serum can be analyzed for immme system responaes.

For RA, and other autoimmne diseages, the ApoaL/TRAIL, death
receptor antibody, and/or CD20 antibody may be combined with any ona or
more of the immnosuppressive agents, chemotherapeutic agents and/or
cytokines listed in the definitions section sbove; any one or more disease-
modifying antirheumatic drugs (DMARDs), such as bydroxycloroquine,
sulfagalaxine, methotrexate, leflunomide, azathioprine, D-penicillamine,
Cold {oral), Gold {intramuscular), minocycline, cyclosporine,
Staphylococcal protein A immmnoadsorption; intravencus Jlmmnoglobulin
(IVIQ); nonstexoidal antiinflammatory drugs (NSAIDs); glucocorticold (e.g.
via Jjoint injectian); corticosteroid (e.g. methylprednisolone and/or
prednisome); folate; an anti-tumor necrosis factor (TNF} antibody, e.g.
etanercept /ENBREL™, infliximab/REMICADE"™, D3E7 {Knoll) or CDP-870
(Celltech); IL-1R antagonist (e.g. EKinaret); IL-10 antagonist (e.g.
Ilodecakin); &a Dblood clotting wmodulator {e.g. WinkRho); an IL-6
antagonist/anti-TNF (CBP 1011); CD40 antagonist (e.g. IDEC 131); Ig-Fc
receptor antagonist (MDX33); immnomodulator (e.g. thalidomide or ImmDyn);
anti-CD5 antibody (e.g. HSgl.l); macrophage inhibitor {(e.g. MDX 33);
costimlatory blocker (e.g. BMS 188667 or Tolerimab); complement inhibitor
(e.g. h5G1.1, 3¥10 or an anti-decay accelerating factox (DAF) antibody): or
IL-2 antagonist (ExSMART) .

For B cell malignancies, e.g., the ApoiL/TRAIL, death raceptor
antibody, and/or CD20 antibody may be combined with a chemotherapeutic
agent; cytokins, e.g. a lymphokine such as IL-3, IL-12, or an interferon,
such as interferon alpha-3a; other -antibody, e.g., & radiolabeled antibody
such as ibritumomab tiuxetan (ZEVALIN®), iodine I¥! tositumomsb (BEKXAR™),
My pym-1 (ONCOLYM™), "'Y-LYNPFHOCIDE™; anti-CD52 antibody, such as
alemtugumab (CAMPATH-1H™), anti-HLA-DR-§} antibody, such as apolizumab,
anti-CD80 antibody (e.g. IDEC-114), epratusumab, HulD1l0 (SMART 1D10™), CD19
antibody, CD40 antibody or C€D22 antibody; an Jlwmmomodulator (e.g.
thalidomide or ImmDyn); an inhibitor of angiogenesis (e.g. an anti-
vascular endothalial growth factor (VEGF) antibody such as AVASTIN™ or
thalidomide); idiotype vaccine (EPOCH); ONCO-TCS™; HSPPC-96 (ONCOPHAGE™))
liposomal therapy (e.g. daunorubicin citrate liposome), etc.

In another embodiment of the invention, articles of manufacture
containing materials useful for the treatment of cancer or immmne related
disease, described above, are provided. In one 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 containsr comprising
Apo2L/TRAIL or death receptor antibody (prefarably the container comprises

the Apo2L/TRAIL or death receptor antibody and a pharmaceutically
62
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acceptable carrier or diluent within the container); and (c) a package
insert with instructions for treating cencer or iwmmne related disease in a
patient, wherein the instructions indicate that amounts of the CD20
antibody end the Apo2L/TRAIL or death receptor antibody are administered to
the patient that are effective to provide synergiatic activity in treating
thea disease.

In all of these ampects, the package insert is on or associated with
the container. Suitable containers include, for exmmple, bottles, vials,
gyringes, etc. The containers may be formed from a variety of materials
such as glass or plastic. , The container holds or cootains a composeition
that 1s effective for treating the cancer or immune related diseass and may
have a sterile access port {for example the container may be an intravenous
solution bag or a vial having a stopper plerceable by a hypodermic
injection needle). At least one active agent in the compoaition ls the
CD20 antibody, Apo2L/TRAIL or death raeceptor antibody. The label or
package insert indicates that the composition is used for treating cancer
or immne related digease in a patlent or subject sligible for treatment
with specific guidance regarding dosing amounts and intervals of antibody
and any other medicawent being provided. The article of manufacture may
further comprisa an additional container comprising a pharmaceutically
acceptable diluent buffer, such as bacteriostatic water for injectiom
(BNFI), phospbate-buffered saline, Ringer's soluticn, and/or dextrose
golution. The article of manufacture may further include other wmaterials
degirable from a commercial and user atandpoint, including other buffers,
diluents, f£ilters, nesdles, and syringes.

The following examples are offered for illustrative purposes only,
and are not intendad 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 referance in their emtirety.

EXAMPLES
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 specification, by way of reference to tha ATCC is the American Type
Culture Collection, Manassas, Virginia.

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

To examine the cell-surface exprassion of Apo2L/TRAIL receptors (DRA,
DRS, DcR1, and DcR2) in human lymphoma cell lines, tha B lymphoma call
lines Ramos, Daudi, Raji, and BJAB (ATCC) were analyzed by FACS using
monoclonal antibodies specific for DR4 (mAb 4H6.17.8; ATCC HB-12455), DRS



10

15

7S

WO 2006/029278 PCT/US2005/032015

(mAb 3H3.14.5; HB-12534), DcRl (wAb 6G9; Genentech, Inc.), or DcR2 (mAb
1G9, Genentech, Inc.) For ‘Ramos cells, the analysies was carried out twice
to ensure reproducibility (RAMOS A and B).

As illustrated in Figure 4, DR4 and DR5 were expressed at significant
levels (mean fluorescence shift of approximately 0.5 - 1.7 units} in all
four of tha cell lines, whbile DcRl and DcR2 were expressed at lower or
minimal levels (mean fluorescence shift of approximately 0 — 0.3 units).

Example 2
Analysig of CD20 expression in B lymphoma cell lines

To examine the call-surface expression of CD20 in human lymphoma cell
lines, the B lymphoma cell lines Ramos, Daudi, Raji, and BJAB (ATCC) were
analyzed by FACS using a monoclonal antibody specific for CD20 (RITUXAN®,
Ganentech, Inc.). For Ramos cells, the analysis was 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 wean fluorescence shift of approximately 5 - 15
units.

Example 3
Effect of ApoaL/TRAIL, RITUXAN® or combination treatment on the
h of -agtablished subcutanecus BJAB 1 tumor afte

in SCID mice

SCID mice were injected subcutaneously with buman 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 wera then divided into 4
study groups (8 mice per group) and treated with five intraperitcneal (IP)
doses per week over 2 weeks (i.e., days 0-4 and 7-11) of vehicle (0.5M Arxg-
Succinate/20mM Tris/0.032% Tween 20 pH =7.3), ApoaL/TRAIL (amino acide 114-
2681 of Figure 1) (60 mg/kg), or with 1 IP dose per week over 2 weeks (i.s.,
days 0 and 7) of RITUXAN® (4 mg/kg, Genentach, Inc.), or the combination of
thesa latter Apo2L/TRAIL and RITUXAN® regimens (Figure €).

Tumors 1in vehicle-treated mice grew rapidly, while single-agent
ApoaL/TRAIL or RITUXAN® treatment markedly delayed tumor growth. One mouge
in the Apo2L/TRAIL group showed complete tumox ablation, leaving a tumor
incidence (TI) of 7/8. RITUXAN® treatment did not ablate any tumors 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 3/8 showing
minimal tumor growth for at least 28 days. These results indicate that
ApoaL/TRAIL and RITUXAN® can exert synergistic anti-tumor activity against

lymphoma xenografts.
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Example 4
Effect of ApoiaL/TRAIL, RITUXAN®, or cowbination treatwemt on the
h of -astablished subcutaneocus BJAB 1 tumor afts

grown in BCID mice
A similar study to the one dascribed in Example 3 was conducted. SCID

mice were injected subcutaneously with human B-cell non Hodgkin’s BJAB
lymphoma cells {ATCC) (20 million cells per mouse) and tumors were allowad
to grow to ~200 mm’. The mice wexe then divided into 4 study groups (8 mice
per group) and treated with five intraperitoneal (IP) doses per week ovar
2 weeks (i.a., days 0-4 and 7-11} of wvehicle (0.5M Arg-Buccinate/20mM
Trig/0.02% Tween 30 pH =7.2), Apo2L/TRAIL (“Apo2L.0”; amino acide 114-281
of Fig.1l) (60 mg/kg), or with 1 IP dose per week over 2 weeks (i.e., days 0
end 7) of RITUXKAN® (4 mg/kg), or tha combination of these latter
Apo2L/TRAIL and RITUXAN® regimens.

Tha results are shown in Fig. 7. Tumors in vehicle-treated mice grew
rapidly, while single-agent ApoaL/TRAIL or RITUXAN® treatment markedly
delayed tumor growth. Neither ApoilL/TRAIL nor RITUXAN® alone caused any
complete regressions, while RITUEAN® showed a more prolonged effect. As in
the study described in Example 3, combined treatment with Apoal./TRAIL and
RITUXAN® caused a remarkable reduction in tumor volums 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 5

Effect of Apo2L/TRAIL, RITUXAN®, or combination treatment on caspase
rocess in re-astablished subcutanecus BJAB 1 tumor
xenografts grown in SCID mice

To axamina the processing of apoptosis-medlating caspases in traated
tumors (indicated by proteolytic caspase processing), BCID mice ware
injected subcutaneously with human B-cell non Hodgkin's BJAB lymphoma cella
(ATCC) (20 wmillion cells per mouse) and tumors were allowed to grow to -200
mm®. The mice were then treated with vehicle (0.5M Arg-Succinate/20mM
Tris/0.02% Tween 20 pH =7.2) (m=1), 1 IP dose of APo2L/TRAIL (60 mg/kg)
(n=1), or 1 IP dosa of RITUXAN® (4 mg/kg, Genantech, Inc.) (n=2), or the
combination of these latter ApoaL/TRAIL and RITUXAR® doses (n=2). Two days
after treatment, the tumora were harvested, lysed in lysis buffer, and
subjected to lmmnoblot with specific antibodies against Cagpase 8, 3, 9,
and 7 {(with anti-beta actin antibody as a loading control) to visualize
caspase processing (Figure 8).

ApO2L/TRAIL treatment (A) induced increased processing of caspase 8,
3, 9, and 7 a3 compared to the vehicle control (V), while RITUXAN® (R) did
not induce caspasa processing. Notably, combination treatmemt with
Apo2L/TRATL and RITUXAN® (AR) did not further increase caspase processing
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as compared to Apoi2L/TRAIL alone. These results suggest that the
synergistic anti-tumor activity between Apo2L/TRAIL and RITUXAN® is not
necessarily mediated by enhancement of apoptosis, suggesting that
combination of apoptosis activation mediated by Apo2L/TRAIL and complement-
dependant lysis together with ADCC mediated by RITUXAN® may underlie the
cbserved anti-tumor synexgy.

Example 6
Effect of agonistic DR5 antibody, RITUXAN®, or combination treatment
on the h of -=gtablished subcutaneous BJAB 1 tumor

xenografts in B8CID mice

BCID mice were injected subcutaneously with human B-cell
non"Hodgkin’s BJAB lymphoma cells (ATCC) (20 million cells per mouse) and
tumors wers allowed to grow to ~200 mm’. The mice were then divided into 4
study groups (7 mice per group) and treated with one intraperitoneal (IP)
injection per week over 2 weeks (i.a., days 0 and 7) of vehicle (0.5M Arg-
Succinate/20mM Tris/0.02% Tween 20 PR =7.2), agonist DRS monoclonal
antibody (“Apomab”) (10 mg/kg), or RITUXAN® {4 mg/kg), or the combinatiom of
thege latter DR5 antibody and RITUXAN® regimens {(Figure 9). Tumozs in
vebicle-treated mice grew rapidly, while single-agent DRS antibody or
RITUXAN® treatment markedly delayed tumor growth. Importantly, combined
treatment with DR5 antibody and RITUXAN® caused a dramatic reduction in
tumor volume in all mice, with 5 ocut of 7 mice showing complets tumor
ablation and 2/7 showing minimal tumor growth for at least 35 days. These
results indicate that agonist DRS antibody and RITUXAN® can exert
synergistic anti-tumor ectivity against lywphoma xenografts.

Example 7

Effect of agonistic DRS antibody, RITUXAN®, or combination treatment
on_caspase processing in pre-astablished subcutanecus BJAB lymphoma
tumor xenografts grown in SCID mice

To examine the processing of apoptosis-mediating caspases in treated
tumors (indicated by proteolytic caspase processing), B8CID mice ware
injected subcutsneously with humen B-cell non Hodgkin’s BJAB lyuphoma cells
(ATCC) (20 million cells per mouse) and tumors were allowed to grow to -200
gn®. The mice were then treated with vehicle (0.5M Arg-Succinate/20mM
Trig/0.02% Tween 20 PR =7.2) (n=1l), or 1 IP doge of RITOXAN® (4
mg/kg) (n=2), or 1 IP dose of agonist DRS antibody {10 mg/kg) (n=2), or the
combination of thase latter DRS antibody and RITUXAN® doses (n=2). Two
days after treatment, the tumors were harvested, lysed in lysis buffer, and
subjected to immuncblot with specific antibodies against Caspase 8, 3, 9,
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and 7 (with anti-beta actin antibody as & loading control) to visualize
caspase processing (Figure 10).

Agonist DRS antibody treatment (A) induced increased processing of
cagspase 8, 3, 9, and 7 as compered to tha vehicle control {(V), while
RITOXAN® (R) did not induce ocaspase processing. Notably, combination
treatment with DRS antibody and RITUXAN® (AR) did not further increase
caspase processing as comwpared to DRS antibody alone. These results suggeat
that the synergistic anti-tumor activity between DRS antibody and RITUXAN®
ig not necessarily medlated by enhancement of apoptosis, but rather that
the combination of apoptosis activation mediated by agonist DR5 antibody
and complement-dependent lysis together with ADCC mediated by RITUXAN® wmay
underlie tha ocbserved anti-tumor synergy.

Further data illustrating expression of CD2¢ and ApoiL/TRALL

receptors in MHL cell lines end the affacts of Rituximab, Apo2L/TRAIL and
combinations thereof on cancer cells sre provided in Pigures 11-16.
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WHAT IS CLAIMED 1S8:

1. A mathod of treu.tiné cancer cells, comprising exposing mammalian
cancer cellas to a synaergistic effective amount of agonist death
receptor antibody and CDa0 antibody.

2. The method of claim 1 wherein said agonist death receptor antibody
1s an anti-DRS receptor monoclomal antibody.

1. The method of claim 1 wherein said agoniat death receptor antibody
is an anti-DR4 receptor monoclomal antibody.

4. The method of claim 1 wherein said cancer cells are exposed to
sald synergistic effective amount of egonist death receptor antibody
and CD20 antibedy in vivo,

5. The method of claim 2 or 3 wherein said agonist death receptor
antibody is a chimeric antibody or a humenized antibody.

6. Tha mathod of claim 2 or 3 wherein said agcnist death receptor
antibody is a human antibody.

7. The method of claim 1 wherein sald agonist death receptor antibody
is an antibody which cross-reacts with more than one Apo-2 ligand
raceaptor.

8. Tha method of claim 1 wherein said cancer cells are lymphoma
cells.

9. Tha mathod of claim 1 further comprising exposing ths cancer cella
to one or more growth inhibitory agents.

10. The metbod of claim 1 further comprising exposing the cells to
radiation.

11. The mathod of claim 2 wherein sald DRS antibody has & DRS
receptor binding affinity of 10® M to 10°* M. .

12. The method of claim 1 wharein said death receptor antibody and
CD20 antibody is expressed in a recombinant host cell selected from

the group consisting of a CHO cell, yeast cell and E. coll.

13. The method of claim 1 wherein sald CD20 antibody is a monoclonal
antibody.
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14. The method of claim 13 wherein said CD20 antibody is the antibody
Rituximab.

15. A method of treating an immme related disease, comprising
administering to a mammal a synergistic effective amount of agonist
daath receptor antibody and CD20 antibody.

16. The wethod of claim 15 wherein said agoniast death receptor
antibody is an anti-DR5 raceptor monoclonal antibody.

17. Tha method of claim 15 wherein said agonist death receptor
antibody is an anti-DR4 receptor monoclonal antibody.

18. The method of claim 16 or 17 wberein said mgonist death rsceptor
antibody is a chimeric antibody or a humanized antibody.

19. The method of claim 16 or 17 wherein said agonist death receptor
antibody is a human sntibody. .

30. Tha mathod of claim 15 wherein sald agumist death receptox
antibody is an antibody which cross-reacts with more than one Apo-2
ligand receptor.

_21. The mathod of claim 15 wherein said immune related disease is

rheumatold arthritis or multiple sclerosis.

22. The mathod of claim 15 wherasin said DRS antibody has a DR5
raceptor binding affinity of 10' M* to 10Y m.

23. The method of claim 15 wherein said death receptor antibody and
D20 antibody is expreased in a racombinant host cell selected from
the group consisting of a CHO cell, yeast cell and B. coldl.

24. The method of claim 15 wherein said CD20 antibedy is a monoclonal
antibody.

25. Tha method of claim 24 wharein said CD20 antibody is the antibody
Rituximab.

26. The method of claim 1 oxr 15 wherein said death receptor antibody
and CDa0 antibody are administered seguentially.

27. Tha method of claim 1 or 15 wherein said death receptor antibody
and CD20 antibody are administered concurrently.
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1 ATGAECOCCAC CACCAGCTAG AGTACATCTA GITACGTTCC TAGCAGTGAC
TACCGCOOTG GTOGTCAATC TCATATAGAT CCACGCAAGG ACCGTCACTG

1 MetAlaProP roProAlaAx gValHisLeu GlyAlaPheL esuAlaValTh
51 TCOGRAATCCC GGGAGCACAS CGAGTGGGAC AGAGGCAGCC GCOUWCCACAC

101 CCAGCAAAGT GTGOGGGCTCT TCCGCGGGAGA GGATIGAACC ACGAAGCOGG
35 SerlLysVa 1TrpGlySer BerAlaGlyA rgIleGluPr cArgGlyGly
151 GGCCGAGAAEZ CGCTCCCTAC CTCCATGGAA CAGCACGGAC CCAGTGCCCO
COGECTCCTC GCGAGGEATE GAGGTACCCT GTOGTACCTG GUTCACOGAC
GlyArgGlyA laLeuProTh rSerMetGly GlnHisGlyP roSerAlahry

201 GGCCCGAACA GAUCGCBCCC CAGGACCCAN GCCGACECGE GAAGCCAGCC
CCAGECCOAT CCOoG0ACAGEG GTCCTGAATC CACOECaCC CITCAATCGa

68 AlaArghla GlyArgAlaP roGlyProAr gProAlaArg GluAlaSerP

251 CTCOGCTCCG GATCCACAAG ACCTTCAARGT TIGTCETCGT COGGETCCTA
GAGCCGAGGC CCAGGTATTC TGAAAGTTCA AACAGCAGCA GCCCCAGAAC
rohrgLeuAr gValHisLys ThrPheLysP haValValVa 1GlyValLeu

301 CTGCAGGTCG TACCTAGCTC AGCTGCAACC ATAATCAATC AATTGGCACA
GACGTCCAGC ATGGATCAAG TCGACOTTGA TAGITIGAAG TACTAGTTAG
101 LeuGlnValV alProSerSe rAlaAlaThr IleLysleuH isAspGlnSe

351 AATTGGCACA CAGCAATGEG AACATAGCCC TTTGGUAGAS TTGTAGTCCAC
TTAACCGTOT GTCGTTALCC TTATATCGGE AAACCCTCIC AACACAGGTO
rIleGlyThr GlnGlnTrpG luHisSerPr oLeuGlyGlu LeuCysProPro

401 CAGAATCTCA TAGATCAGAA CGTCCTGGAG CCIGTAACCE GTACACAGAG
GTCCTAGAGT ATCTAGICTIT GCAGGACCTC OGACATTOOC CACGTETCTC
135 GlySerHi sArgSerGlu AxrgProGlyA laCysAsnAr gCysThrGlu

451 GETGETGGAETT ACACCAATGC TTCCAACAAT TTGTTTGCTIT GCCTCCCATG
CCACACCCAA TGUTOGTTACG AAGGTTCITA AACAAACGAA CGARGGAITAC
@lyValGly? yrThrAsnAl aSerAsnAsn LeuPheAlaC ysLeuProCys

501 TACAGCTTOT AAATCAGATG AARGARGAGAG ARGTCCCTAC ACCACGACCA

168 ThrAlaCys LysSerAsp@ luGluGluAr gSerProCys ThrThrThrA

551 GAAACACAGC ATGTCAGTIGC AAACCAGGAA CTITTCCGGAA TGACARTTCT

601 GCTAAGATOGT GCCGGAAGTG CAOCACAGGE TGCCCCAGAG GOATGATCAR

201 AlaGluMet(C ysArgLysCy sS8exThrGly CysProArgG lyMatValLy
651 GGETCAAGGAT TETACGCCCT GOAGTGACAT COAGTOTOTC CACAARGAAT

CCAGTTCCTA ACATGCOGGA CCTCACTGTA GCTCACACAG GTGTTTCTIA
sVallysAsp CysThrProT rpSerhAspIl e@luCysVal EisLysGluSer

FIG. 2A
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CAGGCAATGE ACATAATATA TOGAGTAATTT TOGTICTGAC TTIOGGTTGYT
GTCCGTTACC TCTATTATAT ACCCACTAAR ACCAACACTG AAACCAACAR
GlyAsnGl yHisAsnIle TrpValllel euValValTh rLsuValVal

Proleuleul, auValhilaVa lLeulleVal CysCysCysI leGlySBerGly

TTGTGEANGG GACCCCAAGT GCATUGACAG GGTGTOTTIC TGICGCTTOG
AACACCTCCOC CTGGOUITCA OGTACCTGTIC CCACACAAMAG ACCGCARALCC

CysQlydly AspProLysC ysMetAspAx gValCysPhe TrpArgLeud
GTCTCCTALG AGGAGCCTEEE GCTGAGGACA ATGCTCACAA CAMAATTCTO

CAGAGGATGC
lyLeuLeuAr

AGCAACGCAL
TCGTTGOTTC
BerAsnAlah

CCAGGAGCCO
aaTeCTOaaC
r3lnGluPro

CACAGTETCT
GTGTCACAGA

GlnCysLe

CTGCTAOTTC
GACGACCAADLG
LeuleuValpP

CTTTGACAAG
GAAACTGTTC
PheAspLys

TAAGGCAGCT
ACTCCGTCAM
etArgGlnLa
ACAGCAGGCC
TGTCATCCOHG
ThrAlaGlyP

CAAARCTGGEA
GTITIGACCT
nLysThrGly
GGATGAAAGA

CCTACCTICT
MetGluGl

TCTOGARRGT

TCCCAGACCC
gGlyProQly
ACTCACTTTC
TAGAGCGACAG
spBerleuse
GCAGATTTGA
CGTCTAARCT
AlaAspLeuT
GCTGGGACCE
CAACCCTGaC
uLeuGlyPro

uAspleuThr

roGlyAspAl

CGAAARCGCCT
GCCTTACGAA
AxrgAsnAlaB
GAGACATGCA
CTCTGTACGT
uArgHisAla

TCATCTACTT

CAACTCCTAT TACGAGTGTT GCTCTAAGAC
AlaGluhspA snAlalisAs nGluIlelLeu

CACTTTCGTC TCTGAGCAGC AAATGAAANG
GTGARAGCAG AGACTCGTCAG TITACCTITC
rThrPheVal BerGluGlnG lnMetGluBe

CAGETGTCAC TGTACAGTCC CCAGOGAAGA
GTCCACATAT ACATETCAGG GETCCCCICC
hr@lyValTh rValGlnSer ProGlyGluAla

GCAGAAGCTG AAGGATCTCA GAGGAGGAGG
CGTCTTCEAC TTCCCAGAGT CTCCTCCTCC
AlaGluAlaG luGlySerGl nArgArghrg

TGCTGACCCC ACTGAGACTC TGATGCIUTIT
ACGACTGAGGG TAACTCTGAG ACTACGACAA
yAlaAspPro ThrGluThxl: euMetLeuPhe

TCETGCCCTT TAACTCCTGG GACCAGCTCA
AGSCACGGAAA ACTAAGGACC CTAGTCOAGT
leValProFh eAspSerTrp AspGlnleuM

AARAAATGAGA TCAATGTGGT CAGAGCTGET
TITITACTCT AGCTACACCA GTCTCGACCA

LysAsnGlul leAspValva lArxghlaGly
CITGTATACA ATGCTAGATGA AATGGGTCAA
GAACATACGT TACGACTACT TTACCCAGTIT
aLesuTyrAla MetLeuMetL ysTrpValhs

CAATCCACALC CCTGCTOGAT GCCTIGGAGA

GCTAGGTGTG GAACAACCTA CGGAACCICT
erIleHisTh rLeuleuAsp AlaLeuGluAry

ARRGAGAAGA TTCAGGACCT CTTGGTGGAC
TTTCTICTTCT AAGTCCTGGA GARCCACCTG
LysGlulLyeI leGlnAspLe uLeuValAsp

AGAAGATOGC ACAGGCTCIG CCOTOTCCIT

AGACCTTTCA AGTAGATGAA TCITCTACCE TOUTCOAAOAC GGCACAGAAAR
SexGlyLysP heIleTyrLe uGluAsplly ThrGlySexA laValSerLeu

GGAGTGA
CCTCACLT
Gluop*

FIG. 2B
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Ala Glu Pro Thr Gly Val Asn Met Ieu Serx
2958 300

Lau Leu Glu Pro Ala Glu Ala Glu Arg Ser
31s 320

Val Pro Ala Asn Qlu Gly Asp Pro Thr Glu
330 335

Asp Asp Phe Ala Asp Leu Val Pro Phe Asp
345 350

Arxg Lys Leu Gly Leu Met Asp Asn Glu Iles
360 365

Ala Ala Gly His Arg Asp Thr Leu Tyr Thr
375 380

Asn Iys Thr Gly Arg Asp Ala Ser Val His
395 400

Glu Thr Leu @Gly Glu Arg Isu Ala Iys Gln
410 415

Lau Ser Ser Gly Lys Phe Mat Tyr Leu Glu
425 430

Gly Asn Ala Asp Ber Ala Met Sex -
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METODOS DE UTILIZAR LIGANDOS DE RECEPTOR DE
MUERTE CELULAR Y ANTICUERFOS CD20

SOLICITUDES RELACIONADAS
Esta solicitud reivindica prioridad bajo la Seccién 119(e) a la
solicitud provisional nimero 60/607,834 presentada el 8 de septiembre de
2004 y a la solicitud provisional naimero 60/666,550 presentada el 30 de
marzo de 2005, cuyos contenidos se incorporan en esta solicitud por
referencia.

CAMPO DE LA INVENCION
La presente invencion se refiere a métodos de utilizar ligandos de
receptor de muerte celular y anticuerpos CD20. Més particularmente, la
invencién conciene a métodos de emplear el ligando Apo 2/TRAIL o
anticuerpos de receptor de muerte celular en combinacién con anticuerpos
CD20 para tratar varios trastornos patolégicos, tales como céncer y
enfermedades inmunitarias relacionadas.

ANTECEDENTES DE LA INVENCION

En el arte se han identificado varios ligandos y receptores
pertenecientes a la superfamilia del factor de necrosis tumoral (TNF).
Incluidos entre tales ligandos se encuentran el factor alfa de necrosis
tumoral ("TNF-alfa"), el factor beta de necrosis tumoral ("TNF-beta" o
"linfotoxina-alfa™), linfotoxina-beta ("LT-beta"), ligando CD30, ligando
CD27, ligando CD40, ligando OX-40, ligando 4-1BB, ligando Apo-1
(también denominado ligando Fas o ligando CD95), ligando Apo-2
(también denominado Apo2L 6 TRAIL), ligando Apo-3 (también
denominado TWEAK), APRIL, ligando OPG (también denominado ligando
RANK, ODF, o TRANCE), y TALL-I (también denominado BlyS, BAFF &
THANK) (Véase, por ejemplo, Ashkenazi, 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. Biol.,




WO 2006/029275 . PCT/US2005/032015

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); Schmid et al., Proc. Natl. Acad. Sci. ,
83:1881 (1986); Dealtry et al., Eur. 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 el 16 de enero de 1997, WO
97/25428 publicada el 17 de julio de 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); W(Q98/28426
publicada el 2 de julio de 1998; WO98/46751 publicada el 22 de octubre de
1998; WO/98/18921 publicada el 7 de mayo de 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)).

La inducciéon de varias respuestas celulares, mediadas por tales
ligandos de la familia TNF, se inicia tipicamente por su unién a receptores
celulares especificos. Algunos, pero no todos, los ligandos de la familia
TNF se unen a, e¢ inducen diferente actividad bioldgica a través de,
"receptores de muerte celular” de superficie celular para activar caspasas, o
enzimas que llevan a cabo la via de muerte celular o apoptosis (Salvesen et
al., Cell, 91:443-446 (1997). Incluidos entre los miembros de la
superfamilia de receptores TNF, identificados hasta la fecha, se encuentran
TNFR1, TNFR2, TAC], GITR, CD27, OX-40, CD30, CD40, HVEM, Fas
(también denominado Apo-1 o CD95), DR4 (también denominado TRAIL-
R1), DR5 (también denominado Apo-2 o TRAIL-R2), DcR1, DcR2,
osteoprotegerina (OPG), RANK y Apo-3 (también denominado DR3 o
TRAMP) (véase, por ejemplo, Ashkenazi, 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
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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, publicada el 20 de marzo de 1991; Loetscher et
al., Cell, 61:351 (1990); Schall et al., Cell, 61:361 (1990); Smith et al.,
Science, 248:1019-1023 (1990); Lewis et al., Proc. Natl. Acad. Sci.,
88:2830-2834 (1991); Goodwin et al., Mol. Cell. Biol.,, 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., 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., 186:1165-1170 (1937); 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); von Bulow et al., Science, 278:138-
141 (1997)).

La mayoria de estos miembros de la familia de receptores TNF
comparten la estructura tipica de los receptores de superficie celular,

incluidas las regiones extracelulares, de transmembrana e intracelulares,
mientras que otros se encuentran naturalmente como proteinas solubles que
carecen de un dominio transmembrana e intracelular. La porcion
extracelular de los TNFR tipicos contiene un patrén repetitivo de secuencia
de aminodcidos de multiples dominios, ricos en cisteina (CRD — cysteine-
rich domains), que se inician a partir del término NH,.

El ligando designado como Apo-2L o TRAIL se identifico hace
varios afios como un miembros de la familia TNF de citocinas, (véase 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 de
los Estados Unidos 5,763,223 expedida el 9 de junio de 1998; Patente de los
Estados Unidos 6,284,236 expedida el 4 de septiembre de 2001). El
polipéptido Apo2L/TRAIL humano de secuencia natural, de longitud total,
es una proteina trasmembrana tipo II, de 281 aminodcidos de larga.
Algunas células pueden producir una forma soluble natural del polipéptido,
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mediante escisién enzimética de la region extracelular del polipéptido
(Mariani et al., J. Cell. Biol, 137:221-229 (1997)).  Estudios
cristalogréficos de formas solubles de Apo2L/TRAIL revelan una estructura
homotrimérica similar a las estructuras de TNF y otras proteinas
relacionadas (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)). Sin embargo, se descubrié que Apo2L/TRAIL, a diferencia de
otros miembros de la familia TNF, posee una caracteristica estructural
Gnica, en la que tres residuos cisteina (en la posicion 230 de cada subunidad
en el homotrimero) coordinan conjuntamente un dtomo de zinc, y que la
unién de zinc es importante para la estabilidad y actividad bioldgica del
trimero. (Hymowitz et al., supra; Bodmer et al., J. Biol. Chem., 275:20632-
20637 (2000)).

Se ha informado en la literatura que Apo2L/TRAIL puede jugar un
papel en la modulacién del sistema inmunitario, incluidas enfermedades
autoinmunitarias tales como artritis reumatoide [véase por ejemplo, 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)].

Se ha divulgado asimismo que formas solubles de Apo2L/TRAIL
inducen apoptosis en una variedad de células cancerosas, incluidos tumores
de colon, pulmén, mama, prdstata, vejiga, rifion, ovarios y cerebro, asi
como melanoma, leucemia, y mieloma miiltiple (véase por ejemplo, Wiley
et al., supra; Pitti et al., supra; Patente de los Estados Unidos 6,030,945
expedida el 29 de febrero de 2000; Patente de los Estados Unidos 6,746,668
expedida el 8 de junio de 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)].

75—



WO 2006/029275 PCT/US2005/032015

Estudios in vivo en modelos de tumor murino sugieren ademds que
Apo2L/TRAIL, solo o en combinacién con quimioterapia o terapia de
radiacion, puede ejercer sustanciales efectos anti-neoplésicos (véase 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); Solicitud PCT
US/00/15512; Solicitud PCT US/01/23691). En contraste con muchos tipos
de células cancerosas, la mayoria de los tipos de células humanas normales
parecen ser resistentes a la induccién de apoptosis por ciertas formas
recombinantes de Apo2L/TRAIL (Ashkenazi et al., supra; Walzcak et al:,
supra). Jo et al. ha divulgado que una forma soluble, marcada con
polihistidina, de Apo2L/TRAIL indujo apoptosis in vitro en hepatocitos
humanos aislados normales, més no en hepatocitos no humanos, (Jo et al.,
Nature Med., 6:564-567 (2000); véase también, Nagata, Nature Med.,
6:502-503 (2000)). Se cree que ciertas preparaciones de Apo2L/TRAIL
recombinantes pueden variar en términos de propiedades bioquimicas y
actividades Dbiolégicas en células enfermas versus células normales,
dependiendo, por ejemplo, de la presencia o ausencia de una molécula
marcadora, el contenido de zinc, y el % de contenido de trimero (véase
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)).

Se ha descubierto que Apo2L/TRAIL une por lo menos cinco
receptores diferentes. Por lo menos dos de los receptores que unen
Apo2L/TRAIL contienen un dominio de muerte celular citoplasmico
funcional. Un receptor tal se ha designado "DR4" (y, alternativamente,
TR4 o TRAIL-R1) (Pan et al., Science, 276:111-113 (1997); véase también
WO98/32856 publicada el 30 de julio de 1998; W099/37684 publicada el
29 de julio de 1999; WO 00/73349 publicada el 7 de diciembre de 2000; US
6,433,147 expedida el 13 de agosto de 2002; US 6,461,823 expedida el 8 de
octubre de 2002, y US 6,342,383 expedida el 29 de enero de 2002).

Otro receptor similar para Apo2L/TRAIL se ha denominado DRS5
(alternativamente, se ha designado también Apo-2; TRAIL-R, TR6, Tango-
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63, hAPOS, TRICK2 6 KILLER (véase, por ejemplo, Sheridan et al,,
Science, 277:818-821 (1997); Pan et al,, Science, 277:815-818 (1997);
WO098/51793 publicada el 19 de noviembre de 1998; WO98/41629
publicada el 24 de septiembre de 1998; 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 publicada el 20 de
agosto de 1998; EP870,827 publicada el 14 de octubre de 1998,
WQ098/46643 publicada el 22 de octubre de 1998; W099/02653 publicada
el 21 de enero de 1999; W(099/09165 publicada el 25 de febrero de 1999,
WO099/11791 publicada el 11 de marzo de 1999); US 2002/0072091
publicada el 13 de agosto de 2002; US 2002/0098550 publicada el 7 de
diciembre de 2001; US 6,313,269 expedida el 6 de diciembre de 2001; US
2001/0010924 publicada el 2 de agosto de 2001; US 2003/01255540
publicada el 3 de julio de 2003; US 2002/0160446 publicada el 31 de
octubre de 2002; US 2002/0048785 publicada el 25 de abril 2002; US
6,342,369 expedida en febrero de 2002; US 6,569,642 expedida el 27 de
mayo de 2003; US 6,072,047 expedida el 6 de junio de 2000; US 6,642,358
expedida el 4 de noviembre de 2003; US 6,743,625 expedida el 1 de junio
de 2004). Al igual que DR4, se divulga que DRS5 contiene un dominio de

muerte celular citopldsmico y es capaz de sefializar apoptosis tras la unién
del ligando (o tras de unir una molécula, tal como un anticuerpo agonista,
que imita la actividad del ligando. La estructura cristalina del complejo
formado entre Apo-2L/TRAIL y DR5 se describe en Hymowitz et al,,
Molecular Cell, 4:563-571 (1999).

Luego de la unién del ligando, los dos DR4 y DRS5 pueden
desencadenar apoptosis independientemente, reclutando y activando el

iniciador de apoptosis, caspasa-8, a través de la molécula de adaptador que
contiene el dominio de muerte celular, denominada FADD/Mortl [Kischkel
et al., Immunity, 12:611-620 (2000); Sprick et al., Immunity, 12:599-609
(2000); Bodmer et al., Nature Cell Biol., 2:24:1-24:3 (2000)].

Se ha divulgado que Apo2L/TRAIL une también aquellos receptores
designados DcR1, DcR2 y OPG, los cuales se cree que funcionan como
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inhibidores, mis bien que como transductores de sefializacién (véase, por
ejemplo, DCR1 (también de nominado TRID, LIT o TRAIL-R3) [Pan et al.,
Science, 276:111-113 (1997); Sheridan et al., Science, 277:818-821 (1997);
McFarlane et al., J. Biol. Chem., 272:25417-25420 (1997); Schneider et al.,
FEBS Letters, 416:329-334 (1997); Degli-Esposti et al., J. Exp. Med.,
186:1165-1170 (1997); y Mongkolsapaya et al.,, J. Immunol., 160:3-6
(1998)] y DCR2 (llamado igualmente TRUNDD 6 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, 7:813-820 (1997)], y OPG [Simonet
et al., supra]. En contraste con DR4 y DRS, los receptores DcR1 y DcR2
no seiializan apoptosis.

Algunos anticuerpos que se unen a los receptores DR4 y/o DR5 se
han divulgado en la literatura. Por ejemplo, los anticuerpos anti-DR4
dirigidos al receptor DR4 y que poseen actividad agonistica o apoptética en
ciertas células mamiferas se describen en, por ejemplo, WO 99/37684
publicada el 29 de julio de 1999, WO 00/73349 publicada el 12 de julio de
2000; WO 03/066661 publicada el 14 de agosto de 2003. Véase, ademas,
por ejemplo, Griffith et al, J. Immunol., 162:2597-2605 (1999);
Chuntharapai et al., J. Immunol., 166:4891-4898 (2001); WO 02/097033
publicada el 2 de diciembre de 2002; WO 03/042367 publicada el 22 de
mayo de 2003; WO 03/038043 publicada el 8 de mayo de 2003; WO
03/037913 publicada el 8 de mayo de 2003. Igualmente, se han descrito
ciertos anticuerpos anti-DRS, véase, por ejemplo, WO 98/51793 publicada
el 8 de noviembre de 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 DRS (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, Canada; WO 03/038043 publicada el 8 de
mayo de 2003; WO 03/037913 publicada el 8 de mayo de 2003. Ademds,
se han descrito ciertos anticuerpos con reactividad cruzada frente a los dos
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receptores, DR4 y DRS5 (véase, por ejemplo, Patente de los Estados Unidos
6,252,050 expedida el 26 de junio de 2001).

El antigeno CD20 (también llamado antigeno de diferenciacién
restringida a linfocito B humano, Bp35) es una proteina transmembrana
hidréfoba con un peso molecular de aproximadamente 35 kD localizada en
linfocitos pre-B y linfocitos B maduros (Valentine et al. J. Biol. Chem. 264
(19):11282-11287 (1989); and Einfeld et al. EMBO J. 7(3):711-717 (1988)).
El antigeno se expresa también en mds del 90% de linfomas no
hodgkinianos de linfocitos B (NHL) (Anderson et al. Blood 63 (6):1424-
1433 (1984)), pero no se encuentra en células madre hematopoyéticas,
linfocitos pre-B, células plasméticas normales u otros tejidos normales
(Tedder et al. J. Immunol. 135 (2):973-979 (1985)). CD20 regula un
paso(s) previo en el proceso de activacion para la iniciacién vy
diferenciacién del ciclo celular (Tedder et al., supra) y, posiblemente,
funciona como un canal de iones de calcio (Tedder et al. J. Cell. Biochem.
14D:195 (1990)). Dada la expresion de CD20 en linfomas de lifocitos B,
este antigeno puede servir como un candidato para el "direccionamiento”
("rargeting") de tales linfomas.

El anticuerpo rituximab (RITUXAN®) es un anticuerpo monoclonal
murino/humano modificado genéticamente, dirigido contra el antigeno
CD20. Rituximab es el anticuerpo denominado "C2B8" en la Patente de los
Estados Unidos No. 5,736,137 expedida el 7 de abril de 1998 (Anderson et
al.). RITUXAN® es indicado para el tratamiento de pacientes con linfoma
no hodgkiniano de linfocitos B, CD20 positivo, de bajo grado o folicular,
con recaida o resistente al tratamiento. Estudios del mecanismo de accion
in vitro han demostrado que RITUXAN® une el complemento humano y
disuelve lineas de linfocitos B linfoides mediante citotoxicidad dependiente
de complemento (CDC) (RefT et al. Blood 83 (2) :435-445 (1994); Cragg
and Marlin, Blood, 103: 2738-2743 (2004). Adicionalmente, posee una
actividad significativa en andlisis de citotoxicidad celular mediada por
anticuerpo (ADCC). Mis recientemente, se ha demostrado que el
RITUXAN posee efectos anti-proliferativos en los andlisis de
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incorporacion de timidina tritiada y que induce apoptosis directamente,
mientras que otros anticuerpos anti-CD19 y CD20 no (Maloney et al. Blood
88(10):637a (1996)). De igual manera, se ha observado experimentalmente
la sinergia entre el RITUXAN® y ciertas quimioterapias y toxinas. En
particular, el RITUXAN® sensibiliza lineas de células de linfocitos B
humanos, resistentes a los medicamentos, a los efectos citotoxicos de la
doxorrubicina, CDDP, VP-16, la toxina de la difteria y la ricina (Demidem
et al. Cancer Chemotherapy & Radiopharmaceuticals 12 (3):177-186
(1997)). Estudios preclinicos in vivo han demostrado que el RITUXAN®
agota los linfocitos B de la sangre periférica, nédulos linfaticos, y médula
6sea de monos macacos cynomolgus, presumiblemente a través de procesos
mediados por célula y complemento (Reff et al. Blood 83 (2) :435-445
(1994)).

SUMARIO DE LA INVENCION

Métodos para usar ligando de receptor de muerte celular, tales como
polipéptidos ligando Apo-2/TRAIL o anticuerpos de receptor de muerte
celular, y anticuerpos CD20 se proveen en esta solicitud. Incorporaciones
de la invencién incluyen métodos de tratar cancer, que comprenden exponer
células cancerosas a una cantidad efectiva de Apo2L/TRAIL y anticuerpo
CD20. Opcionalmente, las células cancerosas se exponen a una cantidad
efectiva de anticuerpo de receptor de muerte celular, tal como un anticuerpo
DR4 agonista o anticuerpo DRS agonista, y anticuerpo CD?20.
Opcionalmente, la cantidad de Apo2L/TRAIL o anticuerpo de receptor de
muerte celular y anticuerpos CD20 empleados en los métodos son efectivos
para obtener sinergia en forma terapéutica, por ejemplo, su efecto anti-
cdncer combinado es mayor que el efecto anti-cancer conseguido cuando el
Apo2L/TRAIL o anticuerpos se emplean individualmente como un agente
terapéutico unico. Los métodos pueden incluir uso in vitro o uso in vivo,
donde el Apo2L/TRAIL o anticuerpo de receptor de muerte celular y el
anticuerpo CD20 se administran a un mamifero (paciente). Opcionalmente,
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en los métodos, las células cancerosas tratadas con Apo2L/TRAIL o %
anticuerpo de receptor de muerte celular y anticuerpo CD20 son células de
linfoma.

Otras incorporaciones de la invencion incluyen métodos de tratar una
enfermedad inmuno-relacionada, que comprende administrar a un mamifero
una cantidad efectiva de Apo2L/TRAIL y anticuerpo CD20.
Opcionalmente, una cantidad efectiva de anticuerpo de receptor de muerte
celular, tal como un anticuerpo DR4 agonista o anticuerpo DRS5 agonista, y
anticuerpo CD20 se administra al mamifero. Opcionalmente, la cantidad de
Apo2L/TRAIL o anticuerpo de receptor de muerte celular y anticuerpos
CD20 empleados en los métodos son efectivos para lograr sinergia en forma
terapéutica, por ejemplo, su efecto combinado en tratar la enfermedad
inmuno-relacionada es mayor que el efecto alcanzado cuando el
Apo2L/TRAIL o anticuerpos se emplean individualmente como un agente
terapéutico nico. Opcionalmente, en los métodos, la enfermedad inmuno-
relacionada es artritis reumatoide o esclerosis miltiple.

Meétodos de la invencion incluyen métodos de tratar un trastono en
un mamifero, tal como una enfermedad inmuno-relacionada o céncer, que
comprenden los pasos de obtener una muestra de tejido o células del
mamifero, examinar el tejido o células para expresién de CD20, DR4, y/o
DRS, vy, tras determinar que dicha muestra de tejido o células expresan
dichos uno o més receptores, administrar una cantidad efectiva de
Apo2L/TRAIL o anticuerpo de receptor de muerte celular y anticuerpo
CD20 a dicho mamifero. Los pasos en los métodos para examinar la
expresion de uno o mis de tales receptores pueden conducirse en una
variedad de formatos de andlisis, incluidos andlisis para detectar la
expresién de ARNm y anilisis de inmunohistoquimica.

Opcionalmente, los métodos de la invencién comprenden, ademas de
administrar una cantidad efectiva de Apo2L/TRAIL y/o anticuerpo de
receptor de muerte celular y anticuerpo CD20, administrar agente(s)
quimioterapéutico o terapia de radiacién a dicho mamifero. Mis
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incorporaciones de la invencién se ilustran a manera de ejemplo en las

siguientes reivindicaciones:

1. Un método de tratar células cancerosas, que comprende exponer
células cancerosas de mamifero a una cantidad efectiva sinergética de

anticuerpo de receptor de muerte celular agonista y anticuerpo CD20.

2. El método de la reivindicacion 1 en donde dicho anticuerpo de
receptor de muerte celular agonista es un anticuerpo monoclonal de
receptor anti-DRS5.

3. El método de la reivindicaciéon 1 en donde dicho anticuerpo de
receptor de muerte celular agonista es un anticuerpo monoclonal de
receptor anti-DR4.

4. El método de la reivindicaciéon 1 en donde dichas células
cancerosas se exponen a dicha cantidad efectiva sinergética de
anticuerpo de receptor de muerte celular agonista y anticuerpo CD20

in vivo.

5. El método de la reivindicacion 2 6 3 en donde dicho anticuerpo de
receptor de muerte celular agonista es un anticuerpo quimérico o

anticuerpo humanizado.

6. El método de la reivindicacién 2 o 3 en donde dicho anticuerpo de

receptor de muerte celular agonista es un anticuerpo humano.
7. El método de la reivindicacién 1 en donde dicho anticuerpo de

receptor de muerte celular agonista es un anticuerpo que reacciona

cruzadamente con més de un receptor de ligando Apo-2.
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8. El método de la reivindicacién 1 en donde dichas células

cancerosas son células de linfoma.

9. El método de la reivindicacion 1 que comprende ademas exponer
las células cancerosas a uno o més agentes inhibidores de

crecimiento.

10. El método de la reivindicacién 1 que comprende ademds exponer

las células a radiacion.

11. El método de la reivindicacién 2 en donde dicho anticuerpo DRS5
tiene una afinidad de unién de receptor de 10° M a 102 M.

12. El método de la reivindicacién 1 en donde dicho anticuerpo de
receptor de muerte celular y anticuerpo CD20 se expresa en una
célula hospedera recombinante seleccionada del grupo conformado
por una célula CHO, célula de levadura y E. coli.

13. El método de la reivindicacién 1 en donde dicho anticuerpo
CD20 es un anticuerpo monoclonal.

14. El método de la reivindicacién 13 en donde dicho anticuerpo
CD20 es el anticuerpo Rituximab.

15. Un método de tratar una enfermedad inmuno-relacionada, que
comprende administrar a un mamifero una cantidad efectiva
sinergética de anticuerpo de receptor de muerte celular agonista y
anticuerpo CD20.

16. El método de la reivindicacién 15 en donde dicho anticuerpo de

receptor de muerte celular agonista es un anticuerpo monoclonal de
receptor anti-DRS.
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17. El método de la reivindicacion 15 en donde dicho anticuerpo de

receptor de muerte celular agonista es un anticuerpo monoclonal de

receptor anti-DR4.

18. El método de 1a reivindicacion 16 6 17 en donde dicho anticuerpo
de receptor de muerte celular agonista es un anticuerpo quimérico o
un anticuerpo humanizado.

19. El método de la reivindicacion 16 § 17 en donde dicho anticuerpo

de receptor de muerte celular agonista es un anticuerpo humano.

20. El método de la reivindicacion 15 en donde dicho anticuerpo de
receptor de muerte celular agonista es un anticuerpo que reacciona

cruzadamente con més de un receptor de ligando Apo-2.

21. El método de la reivindicacion 15 en donde dicha enfermedad

inmuno-relacionada es artritis reumatoide o esclerosis miltiple.

22. El método de la reivindicacién 15 en donde dicho anticuerpo
DRS tiene una afinidad de unién de receptor DRS de 10° M a 10"
M.

23. El método de la reivindicacién 15 en donde dicho anticuerpo de
receptor de muerte celular y anticuerpo CD20 se expresa en una
célula hospedera recombinante seleccionada del grupo conformado
por una célula CHO, una célula de levadura y E. coli.

24. El método de la reivindicacién 15 en donde dicho anticuerpo
CD20 es un anticuerpo monoclonal.

13



@

WO 2006/029275 PCT/US2005/032015

25. El método de la reivindicacién 24 en donde dicho anticuerpo
CD20 es el anticuerpo Rituximab.

26. El método de la reivindicacién 1 6 15 en donde dicho anticuerpo
de receptor de muerte celular y anticuerpo CD20 se administran en

forma secuencial.

27. El método de la reivindicacion 1 6 15 en donde dicho anticuerpo
de receptor de muerte celular y anticuerpo CD20 se administran en

forma concurrente.

BREVE DESCRIPCION DE LOS DIBUJOS

Figura 1A muestra la secuencia de nucleétidos del ADNc de ligando
Apo-2 humano (SEQ ID NO:2) y su secuencia derivada de aminodcidos
(SEQ ID NO:1). La "N" en la posicién de nucledtido 447 es usa para
indicar que la base del nucleétido puede ser una "T" o "G".

Figuras 2A y 2B muestran la secuencia de nucledtidos de un ADNc
(SEQ ID NO:4) para DR4 humano de longitud total y su secuencia derivada
de aminodcidos (SEQ ID NO:3). Las respectivas secuencias de nucleétidos
y aminoacidos para DR4 humano se divulgan también en Pan et al,
Science, 276:111 (1997).

Figura 3A muestra la secuencia de 411 aminodcidos de DR5 humano
(SEQ ID NO:5) como se publica en WO 98/51793 el 19 de noviembre de
1998. Una variante de empalme de transcripcion de DR5 humano es
conocida en el arte. Esta variante de empalme de DRS codifica la secuencia
de 440 aminoéacidos de DR5 humano (SEQ ID NO:6) mostrada en Figuras
3B y 3C como publica en WO 98/35986 el 20 de agosto de 1998.

Figura 4 ilustra la expresion de receptores Apo2L/TRAIL en lineas

de células de linfoma B.
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Figura 5 ilustra la expresion de CD20 en lineas de células de linfoma

Figura 6 muestra los efectos de Apo2L/TRAIL, RITUXAN®, o
tratamiento de combinacion sobre el crecimiento xenoinjertos de tumor de
linfoma BJAB subcutincos pre-establecidos en ratones con
inmunodeficiencia combinada grave (SCID - Severe Combined
Immunodeficiency).

Figura 7 muestra otros resultados sobre los efectos de Apo2L/TRAIL,
RITUXAN®, o tratamiento de combinacibn de Apo2L/TRAIL vy
RITUXAN® sobre el crecimiento de xenoinjertos de tumor de linfoma
BJAB subcuténeos pre-establecidos en ratones SCID.

Figura 8 muestra los efectos de Apo2L/TRAIL, RITUXAN®, o
tratamiento de combinacién de Apo2L/TRAIL y RITUXAN® sobre el
procesamiento de caspasa en xenoinjertos de tumor de linfoma BJAB
subcutineos pre-establecidos, desarrollados en ratones SCID.

Figura 9 muestra los efectos del anticuerpo DRS agonistico,
RITUXAN®, o tratamiento de combinacion sobre el crecimiento de sobre
el crecimiento de xenoinjertos de tumor de linfoma BJAB subcutédneos pre-
establecidos en ratones SCID.

Figure 10 muestra los efectos del anticuerpo DRS agonistico,
RITUXAN®, o tratamiento de combinacién en el procesamiento de caspasa
en xenoinjertos de tumor de linfoma BJAB subcutdneos pre-establecidos,
desarrollados en ratones SCID.

Figura 11 ilustra la expresion de receptores de CD20 y
Apo2L/TRAIL en lineas de células de linfoma no hodgkiniano (NHL -
Non-Hodgkin's lymphoma).

Figura 12 muestra los efectos de Apo2L/TRAIL, Rituximab, o
tratamiento de combinacioén sobre el crecimiento de xenoinjertos de tumor
Ramos RA1 subcuténeos pre-establecidos en ratones SCID.

Figura 13 muestra los efectos de Apo2L/TRAIL, Rituximab, o
tratamiento de combinaci6n sobre el crecimiento de xenoinjertos de linfoma
folicular DOHH-2 pre-establecidos en ratones SCID.

15

/07



WO 2006/029275 PCT/US2005/032015 / /()

Figura 14 ilustra los efectos y mecanismos de eliminacién celular por
Apo2L/TRAIL y Rituximab o tratamientos de combinacién sobre células
BJAB.

Figura 15 muestra los efectos de Apo2L/TRAIL, Rituximsab, o
tratamiento de combinacién sobre el crecimiento de xenoinjertos de tumor
Ramos T1 en ratones SCID.

Figure 16 muestra los efectos de Apo2L/TRAIL, Rituximab, o
tratamiento de combinacién sobre los xenoinjertos de tumor BJAB-Luc en
ratones SCID.

DESCRIPCION DETALLADA DE LAS INCOPORACIONES
PREFERIDAS

A menos que se defina lo contrario, todos los términos del arte,
notaciones y demds terminologia cientifica, utilizados en esta solicitud, se
proponen tener los significados, entendidos cominmente por aquellas
personas expertas en el arte, a los cuales pertenece esta invencion. En
algunos casos, términos con significados cominmente conocidos se definen
en esta solicitud para claridad y/o facilidad de referencia, y la inclusién de
tales definiciones en esta solicitud no debe interpretarse necesariamente que
representan una diferencia sustancial sobre lo que se entiende por lo general
en el arte. Las técnicas y procedimientos descritos o referenciados en esta
solicitud se entienden generalmente bien y se emplean cominmente usando
metodologia convencional por las personas expertas en el arte, tal como,
por ejemplo, las metodologias de clonacion 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. Segin se considere apropiado, los procedimientos que
involucran el uso de kits y reactivos disponibles en el comercio se llevan
generalmente a cabo de acuerdo con protocolos definidos por el fabricante
y/o parimetros, a menos que se anote lo contrario.
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Antes de describir los presentes métodos, kits y usos de los mismos,
hay que entender que esta invencion no se limita a la metodologia,
protocolos, lineas de células, especies animales o géneros, constructos
particulares y que, naturalmente, los reactivos descritos, como tales, pueden
variar. Hay que entender asimismo que la terminologia utilizada en esta
solicitud tiene como finalidad describir incorporaciones particulares
inicamente, y no pretende limitar el ambito de la presente invencion, la cual
no se limitara Gnicamente por las reivindicaciones anexas.

Hay que anotar que, tal como se emplea en esta solicitud y en las
reivindicaciones anexas, las formas del singular "un", "uno", y "el" incluyen
referentes del plural, a menos que el contexto establezca claramente lo
contrario.

Todas las publicaciones mencionadas en esta solicitud se incorporan
aqui por referencia para divulgar y describir los métodos y/o materiales en
conexion con los cuales se citan las publicaciones. Las publicaciones
citadas aqui se citan para su divulgacién antes de la fecha de presentacion
de la presente solicitud. Nada de lo aqui contenido tiene que interpretarse
como una aceptacién de que los inventores no estén autorizados a poner una
fecha anterior a las publicaciones en virtud de una fecha de prioridad
anterior o fecha previa de la invencién. Ademsds, las fechas actuales de
publicacién pueden ser diferentes de las indicadas y requieren verificacion
independiente.

Definiciones

Los términos "ligando Apo-2", "Apo-2L", "Apo2L",
"Apo2L/TRAIL", "ligando Apo-2/TRAIL" y "TRAIL" se usan
indistintamente en esta solicitud para referirse a una secuencia de
polipéptidos que incluye residuos de aminoédcidos 114-281, inclusive, 95-
281, inclusive, residuos 92-281, inclusive, residuos 91-281, inclusive,
residuos 41-281, inclusive, residuos 39-281, inclusive, residuos 15-281,
inclusive, o residuos 1-281, inclusive, de la secuencia de aminodcidos

mostrada en Figura 1, asi como fragmentos biologicamente activos,
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variantes de eliminacién, insercién, o sustitucion de las secuencias
anteriores. En una incorporacion, la secuencia de polipéptidos comprende
residuos 114-281 de Fig. 1. Opcionalmente, la secuencia de polipéptido
comprende residuos 92-281 o residuos 91-281 o Figura 1. Los polipéptidos
Apo-2L pueden codificarse por la secuencia de nucleétidos naturales
mostrada en Figura 1. Opcionalmente, el codén que codifica el residuo
Prol119 (Figura 1) puede ser "CCT" o "CCG". Opcionalmente, los
fragmentos o variantes son biolégicamente activos y tienen por lo menos
alrededor de 80% de identidad de secuencia de aminoicidos, mis
preferiblemente por lo menos alrededor de 90% de identidad de secuencia
y, alin mas preferiblemente, por lo menos 95%, 96%, 97%, 98%, o 99% de
identidad de secuencia con una cualquiera de las secuencias anteriores. La
definicién abarca variantes de sustitucion del ligando Apo-2 en el cual por
lo menos uno de sus aminoacidos naturales se sustituyen por otro
aminodcido tal como un residuo de alanina. Variantes de sustitucién
opcionales incluyen una o mas de las sustituciones de residuo. Variantes
opcionales se sustitucion pueden comprender una secuencia de aminodcidos
que difiere de la secuencia de polipéptidos de ligando Apo-2 de secuencia
natural de Figura 1 y tiene una o mas de las siguientes sustituciones de
aminodcidos en la posicién (posiciones) de residuos en Figura 1: S96C;
S101C; S111C; R170C; K179C. La definicion abarca asimismo un ligando
Apo-2 de secuencia natural, aislado de una fuente de ligando Apo-2, o
preparado por métodos recombinantes o sintéticos. El ligando Apo-2 de la
invencién incluye los polipéptidos designados como ligando Apo-2 o
TRAIL divulgados en W097/01633 publicada el 16 de enero de 1997,
WQ097/25428 publicada el 17 de julio de 1997, W(099/36535 publicada el
22 de julio de 1999, WO 01/00832 publicada el 4 de enero de 2001,
WQ02/09755 publicada el 7 de febrero de 2002, y WO 00/75191 publicada
el 14 de diciembre de 2000. Los términos se utilizan para referirse
generalmente a formas del ligando Apo-2, que incluyen formas
monoméricas, diméricas, triméricas, hexaméricas o formas oligoméricas

altas del polipéptido. Toda la numeracién de residuos de aminodcidos
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mencionados en la secuencia Apo-2L usa la numeracion de acuerdo con la
Figura 1, a menos que se indique especificamente lo contrario. Por
ejemplo, "D203" o "Asp203" se refiere al residuo de 4cido aspértico en la
posicion 203 en la secuencia provista en Figura 1.

El término "variante selectiva de ligando Apo-2", tal como se emplea
en esta solicitud, se refiere a un polipéptido de ligando Apo-2 que incluye
una 0 mis mutaciones de aminoacidos en una secuencia de ligando Apo-2
natural y posee una afinidad de unién selectiva para cualquiera de los dos
receptores, el DR4 6 DRS. En una incorporacion, la variante del ligando
Apo-2 posee una afinidad de union selectiva para el receptor DR4 ¢ incluye
una o m4s sustituciones de aminodcidos en una cualquiera de las posiciones
189, 191, 193, 199, 201 6 209 de una secuencia de ligando Apo-2 natural.
En otra incorporacion, la variante de ligando Apo-2 tiene una afinidad de
unién selectiva para el receptor DRS e incluye una o més sustituciones de
aminodcidos en una cualquiera de las posiciones 189, 191, 193, 264, 266,
267 6 269 de una secuencia de ligando Apo-2 natural. Variantes preferidas
selectivas del ligando Apo-2 incluyen una o mas mutaciones de
aminoécidos y exhiben una afinidad de unién al receptor DR4, que es
mayor o igual (>) que la afinidad de unién del ligando Apo-2 de secuencia
natural al receptor DR4 y, ain més preferiblemente, las variantes del
ligando Apo-2 exhiben menos afinidad de unién (<) al receptor DR5 que la
afinidad de unién exhibida por el ligando Apo-2 de secuencia natural a
DRS. Cuando la afinidad de unién de tal variante de ligando Apo-2 al
receptor DR4 es aproximadamente igual (sin cambio) o mayor que
(incrementada), comparada con el ligando Apo-2 de secuencia natural, y la
afinidad de unién de la variante del ligando Apo-2 al receptor DRS es
menor que, o casi eliminada, comparada con el ligando Apo-2 de secuencia
natural, la afinidad de unién de la variante del ligando Apo-2, para los
propésitos indicados aqui, se considera "selectiva” para el receptor DR4.
Variantes preferidas del ligando Apo-2, selectivas para DR4 de la
invencién, tendrin como minimo 10 veces menos afilidad de union al

receptor DRS (comparada con el ligando Apo-2 de secuencia natural) y, adn
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més preferiblemente, tendrd como minimo 100 veces menos afinidad de
unién al receptor DRS (comparada con el ligando Apo-2 de secuencia
natural). La respectiva afinidad de unién de la variante del ligando Apo-2
puede determinarse y compararse con las propiedades de unién del Apo-2L
natural (tal como la forma 114-281) mediante analisis ELISA, RIA, y/o
BlAcore, conocidos en el arte. Variantes preferidas del ligando Apo-2
selectivas de DR4 de la invencién inducirdn apoptosis en por lo menos un
tipo de célula mamifera (preferiblemente una célula cancerosa), y tal
actividad apoptética puede determinarse por métodos conocidos, tales como
el andlisis alamar blue o cloruro de metil rosanilina ("crystal violet”). Las
variantes de ligando Apo-2 selectivas de DR4 pueden tener o no tener
afinidades de unién alteradas a cualquiera de los receptores sefiuelos para
Apo-2L, designidndose aquellos receptores sefiuelos en el arte como DcR1,
DcR2 y OPG.

Otras variantes selectivas preferidas del ligando Apo-2 incluyen una
o mas mutaciones de aminoécidos y exhiben afinidad de unién al receptor
DRS, que es igual o mayor () que la afinidad de unién del ligando Apo-2
de secuencia natural al receptor DRS y, ain mas preferiblemente, tales
variantes de ligando Apo-2 exhiben menos afinidad de unidn (<) al receptor
DR4 que la afinidad de unién exhibida por el ligando Apo-2 de secuencia
natural a DR4. Cuando la afinidad de unién de tal variante del ligando
Apo-2 al receptor DRS5 es aproximadamente igual (sin cambio) o mayor que
(incrementada), comparada con el ligando Apo-2 de secuencia natural, y la
afinidad de unidén de la variante del ligando Apo-2 al receptor DR4 es
menor que, o casi se elimina, comparada con el ligando Apo-2 de secuencia
natural, la afinidad de unién de la variante del ligando Apo-2, para lo
propdsitos contemplados en esta solicitud, se considera "selectiva” para el
receptor DRS. Variantes preferidas del ligando Apo-2 selectivas de DRS5 de
la invencién tendrdn como minimo 10 veces menos afinidad de union al
receptor DR4 (comparada con el ligando Apo-2 de secuencia natural) y, ain
mas preferiblemente, tendrd como minimo 100 menos afinidad de unién al
receptor DR4 (comparada con el ligando Apo-2 de secuencia natural). La
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afinida de unién respectiva de la variante del ligando Apo-2 puede
determinarse y compararse con las propiedades de unién del ligando Apo-2
natural Apo2L (tal como la forma 114-281) mediante analisis ELISA, RIA,
y/o BlAcore, conocidos en el arte. Variantes preferidas del ligando Apo-2
selectivas de DR5 de la invencion induciran apoptosis en por lo menos un
tipo de célula mamifera (preferiblemente una célula cancerosa), y tal
actividad apoptética puede determinarse por métodos conocidos, tales como
el andlisis alamar blue o cloruro de metil rosanilina ("crystal violet”). Las
variantes de ligando Apo-2 selectivas de DRS pueden tener o no tener
afinidades de unién alteradas a cualquiera de los receptores sefiuelos para
Apo-2L, designindose aquellos receptores sefiuelos en el arte como DcR1,
DcR2 y OPG.

La identificacién de aminodcidos puede utilizar el alfabeto de letra
tinica o el alfabeto de tres letras de amino4cidos, es decir,

Asp D  Acidoespirtico Ile 1 Isoleucina

Thr T  Treonina Leu L Leucina
Ser S Serina Tyr Y  Tirosina
Glu E  Acidoglutdmico Phe F  Fenilalanina
Pro P  Prolina His H  Histidina
Gly G Glicina Lys K Lisina

Ala A  Alanina Arg R Arginina
Cys C Cisteina Trp W  Triptéfano
Val V  Valina Gln Q  Glutamina
Met M Metionina Asn N  Asparagina

El término dominio extracelular "Apo2L/TRAIL" o "ECD
Apo2L/TRAIL" se refiere a una forma de Apo2L/TRAIL, que estd
sustancialmente libre de dominios transmembrana y citopldsmicos.
Cominmente, el ECD tendra menos de 1% de tales dominios
transmembrana y citopldsmicos y, preferiblemente, tendran menos de 0.5%
de tales dominios. Se entenderd que cualquier dominio(s) transmembrana

identificado para los polipéptidos de la presente invencion se identifican
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seguin los criterios empleados rutinariamente en el arte para identificar ese
tipo de dominio hidréfobo. Las fronteras exactas de un dominio
transmembrana pueden variar, pero muy probablemente, en no més de
alrededor de 5 aminoécidos en cualquiera de los dos extremos del dominio,
como identificado inicialmente. En incorporaciones preferidas, el ECD
consistirA de una secuencia de dominio extracelular, soluble, del
polipéptido, que estd libre de los dominios transmembrana y citoplasmicos
o intracelulares (y no estd unido a la membrana). Secuencias de dominios
extracelulares particulares de Apo-2L/TRAIL se describen en la
Publicacién PCT No. W097/01633 y WO97/25428.

El término "monémero Apo2L/TRAIL" o "monomero Apo2L" se
refiere a una cadena covalente de una secuencia de dominio extracelular de
Apo2L.

El término "dimero Apo2L/TRAIL " o "dimero Apo2L" se refierc a
dos monémeros Apo-2L unidos en un enlace covalente mediante un enlace
disulfuro. Los términos utilizados en esta solicitud incluyen dimeros
Apo2L independientes y dimeros Apo2L que son formas triméricas de
Apo2L (es decir, asociadas con otro tercer monémero Apo2L).

El término "trimero Apo2L/TRAIL" o "trimero Apo2L" se refiere a
tres monémeros Apo2L. que no se asocian covalentemente.

El término "agregado Apo2L/TRAIL" se utiliza para referirse a
formas oligoméricas més altas, auto-asociadas, de Apo2L/TRAIL, tales
como trimeros Apo2L/TRAIL, los cuales forman, por ejemplo, formas
hexaméricas y nanoméricas de Apo2L/TRAIL. La determinacién de la
presencia y cantidad de monémero Apo2L/TRAIL, dimero, o trimero (u
otros agregado) puede hacerse usando métodos y anilisis conocidos en el
arte (y usando materiales obtenibles en el comercio), tales como HPLC de
exclusion de tamafio natural ("SEC"), exclusién de tamafio desnaturalizante
usando dodecilsulfato de sodio ("SDS-SEC"), HPLC de fase inversa y
electroforesis capilar.

"Receptor de ligando Apo-2" incluye los receptores mencionados en
el arte como "DR4" y "DRS", cuyas secuencias de polinucledtidos y
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polipéptidos se muestran en Figuras 2 y 3 respectivamente. Pan et al. han
descrito el miembro de la familia de receptor TNF designado como "DR4"
(Pan et al., Science, 276:111- 113 (1997); véase también W(O98/32856
publicada el 30 de julio de 1998; WO 99/37684 publicada el 29 de julio de
1999; WO 00/73349 publicada el 7 de diciembre de 2000; US 6,433,147
expedida el 13 de agosto de 2002; US 6,461,823 expedida el 8 de octubre
de 2002, y US 6,342,383 expedida el 29 de enero de 2002). Sheridan et al.,
Science, 277:818- 821 (1997) y Pan et al., Science, 277:815-818 (1997)
describieron otro receptor para Apo2L/TRAIL. (véase asimismo,
WOQ98/51793 publicada el 19 de noviembre de 1998; WO98/41629
publicada el 24 de septiembre de 1998). Este receptor se designa como
DRS (el receptor se ha designado alternativamente como Apo-2; TRAIL-R,
TR6, Tango-63, hAPOS8, TRICK2 o 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 publicada el 20 de
agosto de 1998; EP870,827 publicada ¢l 14 de octubre de 1998;
WO098/46643 publicada el 22 de octubre de 1998; W(099/02653 publicada
el 21 de enero de 1999; W099/09165 publicada el 25 de febrero de 1999;
W099/11791 publicada el 11 de marzo de 1999; US 2002/0072091
publicada el 13 de agosto de 2002; US 2002/0098550 publicada el 7 2001;
US 6,313,269 expedida el 6 de diciembre de 2001; US 2001/0010924
publicada el 2 de agosto de 2001; US 2003/01255540 publicada el 3 de
julio de 2003; US 2002/0160446 publicada el 31 de octubre de 2002, US
2002/0048785 publicada el 25 de abril de 2002; US 6,569,642 expedida el
27 de mayo de 2003, US 6,072,047 expedida el 6 de junio de 2000, US
6,642,358 expedida el 4 de noviembre de 2003). Como se describe
anteriormente, otros receptores para Apo-2L incluyen DcR1, DeR2, y OPG
(véase Sheridan et al., supra; Marsters et al., supra, y Simonet et al., supra).
El término "receptor Apo-2L", cuando se utiliza en esta solicitud, abarca
receptor de secuencia natural y variantes de receptor. Estos términos

comprenden el receptor Apo-2L expresado en una variedad de mamiferos,

incluidos humanos. El receptor Apo-2L puede expresarse endogenamente,
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ya que ocurre naturalmente en una variedad de linajes de tejido humano, o
puede expresarse por métodos recombinantes o sintéticos. Un "receptor
Apo-2L de secuencia natural" comprende un polipéptido que posee la
misma secuencia de aminodcidos como un receptor Apo-2L, derivado de la
naturaleza. Por consiguiente, un receptor Apo-2L. de secuencia natural
puede tener la secuencia de aminoacidos del receptor Apo-2L de ocurrencia
natural de cualquier mamifero. Tal receptor Apo-2L de secuencia natural
puede aislarse de la naturaleza o puede producirse por medios
recombinantes o sintéticos. El término "receptor Apo-2L de secuencia
natural” abarca especificamente formas truncadas o secretadas, de
ocurrencia natural, del receptor (por ejemplo, una forma soluble que
contiene, por ejemplo, una secuencia de dominio extracelular), formas de
variantes de ocurrencia natural (por ejemplo, formas alternativamente
empalmadas) y variantes alélicas de ocurrencia natural. Variantes de
receptor pueden incluir fragmentos o mutantes de eliminacién del receptor
Apo-2L de secuencia natural. Figura 3A muestra la secuencia de 411
aminodcidos de DRS5 humano, publicada en WO 98/51793 el 19 de
noviembre de 1998. Una variante de empalme de transcripcién de DRS
humano es conocida en el arte. Esta variante de empalme DRS codifica la
secuencia de 440 aminoédcidos de DR5 humano, mostrada en Figuras 3B y
3C como se publica en WO 98/35986 el 20 de agosto de 1998.

"Anticuerpo de receptor de muerte celular” se usa en esta solicitud
para referirse generalmente a un anticuerpo o anticuerpos dirigidos a un
receptor en la superfamilia de receptores de factor de necrosis tumoral y que
contienen un dominio de muerte celular capaz de seilalar apoptosis, y tales
anticuerpos incluyen el anticuerpo DRS y el anticuerpo DR4.

"Anticuerpo de receptor DR5", "anticuerpo DR5", o "anticuerpo anti-
DRS5" se usan en un sentido amplio para referirse a anticuerpos que unen
por lo menos una forma de un receptor DR5 o su dominio extracelular.
Opcionalmente el anticuerpo DRS se fusiona o enlaza a una secuencia
heteréloga o molécula. Preferiblemente la secuencia heteréloga permite o

ayuda al anticuerpo a formar complejos oligoméricos o de orden més
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elavado. Opcionalmente, el anticuerpo DRS se un al receptor DRS pero no
se une o reacciona cruzadamente con cualquier receptor Apo-2L adicional
(por ejemplo, DR4, DcR1, o0 DcR2). Opcionalmente, el anticuerpo es un
agonista de actividad sefializadora de DRS.

Opcionalmente, el anticuerpo DRS de la invencion se une a un
receptor DRS5 en un rango de concentracion de alrededor de 0.1 nM a
alrededor de 20 mM, medido en un andlisis de uniéon BlAcore.
Opcionalmente, los anticuerpos DRS de la invencion exhiben un valor ICs
de alrededor de 0.6 nM a alrededor de 18 mM, medido en un anélisis de
unién BlAcore.

" Anticuerpo de receptor DR4", "anticuerpo DR4", o "anticuerpo anti-
DR4" se usan en un sentido amplio para referirse a anticuerpos que unen
por lo menos una forma de un receptor DR4 o su dominio extracelular.
Opcionalmente el anticuerpo DR4 se fusiona o enlaza a una secuencia
heter6loga o molécula. Preferiblemente la secuencia heter6loga permite o
ayuda al anticuerpo a formar complejos oligoméricos o de orden mas
elavado. Opcionalmente, el anticuerpo DR4 se un al receptor DR4 pero no
se une o reacciona cruzadamente con cualquier receptor Apo-2L adicional
(por ejemplo, DRS, DcR1, o DcR2). Opcionalmente, el anticuerpo es un
agonista de actividad sefializadora de DR4.

Opcionalmente, el anticuerpo DR4 de la invencion se une a un
receptor DR4 en un rango de concentracién de alrededor de 0.1 nM a
alrededor de 20 mM, medido en un andlisis de union BlAcore.
Opcionalmente, los anticuerpos DR4 de la invencion exhiben un valor ICs
de alrededor de 0.6 nM a alrededor de 18 mM, medido en un anélisis de
unién BlAcore.

El término "agonista" se utiliza en el sentido mas amplio, e incluye
cualquier molécula, que mejore, estimule o active parcial o completamente
una o més actividades biolégicas de Apo2L/TRAIL, DR4 o DRS, in vitro,
in situ, o in vivo. Ejemplos de tales actividades biologicas de union de
Apo2L/TRAIL a DR4 o DRS, incluyen apoptosis, asi como aquellas que se
describen en la literatura. Un agonista puede funcionar en una manera
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directa o indirecta. Por ejemplo, el agonista puede funcionar para mejorar,
estimular o activar parcial o completamente una o mas actividades
biologicas de DR4 o DRS, in vitro, in situ, o in vivo como resultado de su
unién directa a DR4 o DRS, que produce la activaciéon del receptor o la
transduccion de sefiales. El agonista puede funcionar asimismo
indirectamente para mejorar, estimular o activar parcial o completamente
una o més actividades biolégicas de DR4 o DRS, in vitro, in situ, o in vivo
como resultado de, por ejemplo, estimular otra molécula efectora, que causa
entonces activacion de DR4 o DR5 o transduccion de sefiales. Se
contempla que un agonista puede actuar como una molécula potenciadora,
que funciona indirectamente para mejorar o incrementar la activacién o
actividad de DR4 o DRS. Por ejemplo, el agonista puede mejorar la
actividad de Apo-2L endégeno en un mamifero. Esto podria realizarse, por
ejemplo, pre-acomplejando DR4 o DRS o estabilizando complejos del
ligando respectivo con el receptor DR4 o DRS (tal como estabilizar el
complejo natural formado entre Apo-2L. y DR4 o DRS).

El término "receptor DR4" y "DR4", tal como se emplea en esta
solicitud, se refiere a formas de dominio extracelular, soluble y de cadena
total, del receptor descrito en Pan et al.,, Science, 276:111-113 (1997);
WO098/32856 publicada el 30 de julio de 1998; Patente de los Estados
Unidos 6,342,363 expedida el 29 de enero de 2002; y WO099/37684
publicada el 29 de julio de 1999. La secuencia de aminodcidos de longitud
total del receptor DR4 se provee aqui en Fig. 2.

El término "DRS" y "receptor DR5", tal como se emplea en esta
solicitud, se refiere a formas de dominio extracelular, soluble y de cadena
total, del receptor descrito en Sheridan et al., Science, 277:818-821 (1997);
Pan et al., Science, 277:815- 818 (1997), Patente de los Estados Unidos
6,072,047 expedida el 6 de junio de 2000; Patente de los Estados Unidos
6,342,369, WO098/51793 publicada el 19 de noviembre de 1998;
WO98/41629 publicada el 24 de septiembre de 1998, Screaton et al., Curr.
Biol., 7:693-696 (1997); Walczak et al., EMBO J., 16:5386-5387 (1997);
Wau et al., Nature Genetics, 17:141-143 (1997); WO98/35986 publicada el
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20 de agosto de 1998, EP870,827 publicada el 14 de octubre de 1998;
WQO98/46643 publicada el 22 de octubre de 1998; W(099/02653 publicada
el 21 de enero de 1999; W(099/09165 publicada el 25 de febrero de 1999;
W099/11791 publicada el 11 de marzo de 1999. EIl receptor DRS se ha
designado también el arte como Apo-2; TRAIL-R, TR6, Tango-63, hAPOS,
TRICK2 o KILLER. EIl término receptor DRS, empelado en esta solicitud,
incluye el polipéptido de 411 aminoécidos de longitud total provisto en Fig.
3A y el polipéptido de 440 aminodcidos de longitud total provisto en Figs.
3B-C.

El término "poliol”, cuando se utiliza en esta solicitud, se refiere
ampliamente a compuestos de alcohol polihidrico. Polioles pueden ser
cualquier polimero 6xido de poli{alquileno) soluble en agua, por ejemplo, y
pueden tener una cadena lineal o ramificada. Polioles preferidos incluyen
aquellos sustituidos en una o més posiciones hidroxilo con un grupo
quimico, tal como un grupo alquilo que tiene entre uno y cuatro carbonos.
Tipicamente, el poliol es un poli(alquilen glicol), preferiblemente poli(etilen
glicol) (PEG). No obstante, aquellas personas expertas en el arte reconocen
que pueden emplearse otros polioles, tales como, por ejemplo, poli(propilen
glicol) y copolimeros polietilen-polipropilen glicol, usando las técnicas de
conjugacion descritas en esta solicitud para PEG. Los polioles de Ia
invencién incluyen aquelos bien conocidos en el arte y aquellos de
disposicién piblica, tales como de formas disponibles en el comercio.

El término "conjugado” se emplea aqui, de acuerdo con su definicion
mas amplia, para significar unido o enlazado conjuntamente. Moléculas
son "conjugadas” cuando act(ian u operan como si estuvieran unidas.

El término "dominio extracelular” o "ECD" se refiere a una forma de
ligando o receptor, que estd esencialmente libre de dominios
transmembrana y citopldsmicos. Cominmente, el ECD soluble tendrd
menos de 1% de tales dominios transmembrana y citopldsmicos y,
preferiblemente, tendré menos de 0.5% de tales dominios.

El término "i6n de metal divalente" se refiere a un idn de metal que

tiene dos cargas positivas. Ejemplos de iones de metal divalentes para uso
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en la presente invencién incluyen, pero no se limitan a zinc, cobalto, niquel,

cadmio, magnesio, y manganeso. Formas particulares de tales metales, que

pueden emplearse, incluyen formas de sal (por ejemplo, formas de sal

farmacéuticamente aceptable), tales como formas cloruro, acetato,

carbonato, citrato y sulfato de los iones ya mencionados de metal

divalentes. Iones de metal divalentes, como se describe en esta solicitud, se

emplean preferiblemente en concentraciones o cantidades (por ejemplo,

cantidades efectivas) que son suficientes, por ejemplo, para (1) mejorar la

estabilidad de almacenamiento de trimeros Apo-2L durante un periodo

deseado de tiempo, (2) aumentar la produccién o rendimiento de trimeros

Apo-2L en un método de purificacién o cultivo celular recombinante, (3)

potenciar la solubilidad (o reducir la agregacién) de trimeros Apo-2L, o (4)

reforzar la formacion de trimeros Apo-2L.

"Aislado," cuando se usa para describir las diferentes proteinas
divulgadas aqui, significa una proteina que se ha identificado y separado y/o
recuperado de un componente de su ambiente natural. Componentes
contaminantes de su entorno natural son materiales que, tipicamente,
interferirian los usos diagndsticos o terapéuticos de la proteina, y pueden
incluir enzimas, hormonas, y otros solutos proteindceos o no proteinédceos.
En incorporaciones preferidas, la proteina se purificard (1) a un grado
suficiente para obtener por lo menos 15 residuos de la secuencia de
aminodcidos N-terminal o interna mediante el uso de un secuenciador de
vaso giratorio, o (2) a homogeneidad por SDS-PAGE bajo condiciones
reductoras o no reductoras usando azul Coomassie o, preferiblemente,
tintura de plata. Una proteina aislada incluye proteina in situ en células
recombinantes, puesto que por lo menos un componente del ambiente
natural de la proteina no estara presente. Ordinariamente, sin embargo, la
proteina aislada se preparard en por lo menos un paso de purificacién.

Una molécula de 4cido nucleico "aislada" es una molécula de acido
nucleico que se identifica y separa de, por lo menos, una molécula de acido
nucleico contaminante, con la cual se asocia cominmente en la fuente

natural del acido nucleico. Una molécula de dcido nucleico de ligando
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Apo-2, aislada, es distinta de la forma o escenario en el cual se encuentra en
la naturaleza. Por consiguiente, moléculas de #écido nucleico del
ligandoApo-2, aisladas, se distinguen de la molécula de 4cido nucleico del
ligando Apo-2 tal como existe en células naturales. Sin embargo, una
molécula de dcido nucleico del ligando Apo-2 incluye moléculas de 4cido
nucleico del ligando Apo-2, contenidas en células que ordinariamente
expresan el ligando Apo-2 donde, por ejemplo, la molécula de &cido
nucleico estd en una localizacién cromosémica diferente de la de las células
naturales.

"Identidad porcentual (%) de secuencia de aminoicidos” con respecto
a secuencias identificadas en esta solicitud se define como el porcentaje de
residuos de aminodcidos en una secuencia candidata, que son idénticos con
los residuos de aminoédcidos en la secuencia de ligando Apo-2L, luego de
alinear las secuencias e introducir vacios ("gaps™), si es necesario, para
lograr la maxima identidad porcentual de secuencia, y sin considerar
sustituciones conservadoras de ninguna clase como parte de la identidad de
secuencia. La alineacion para efectos de determinar la identidad porcentual
de secuencia de aminodcidos puede lograrse en varias formas que se
encuentran al alcance de la habilidad en el arte... (sic) pueden determinar
pardmetros apropiados para medir la alineacién, incluidos todos los
algoritmos necesarios para lograr la alineacion maxima sobre la longitud
completa de las secuencias que se estin comparando. Para los propésitos de
esta solicitud pueden obtenerse valores de identidad de secuencia de
aminoécidos usando el programa de computador de comparacién de
secuencia ALIGN-2, el cual se credo por Genentech, Inc., y cuyo cddigo
fuente se ha depositado con documentacién de usuario ante la Oficina de
Derechos de Autor, Washington, D.C, 20559, registrado bajo el Registro de
Derechos de Autor de los Estados Unidos No. TXU510087. El programa
ALIGN-2 se encuentra a disposicion piblica a través de Genentech, Inc.,
South San Francisco, California. Todos los pardimetros de comparacién de
secuencias se fijan por el programa ALIGN-2 y no varian.
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El término "secuencias de control" se refiere a secuencias de ADN
necesarias para la expresion de una secuencia codificante, operacionalmente
enlazada, en un organismo hospedero particular. Las secuencias de control
que son apropiadas para procariotas, por e¢jemplo, incluyen un promotor,
opcionalmente una secuencia operadora, y a un sitio de unién a ribosoma.
Las células eucariotas son conocidas por utilizar promotores, sefiales de
poliadenilacion y potenciadores.

El dcido nucleico estid "operacionalmente enlazado™ cuando se pone
en una relaciéon funcional con otra secuencia de écidos nucleicos. Por
ejemplo, ADN para una pre-secuencia o lider secretor estd
operacionalmente enlazado a ADN para un polipéptido, si se expresa como
una pre-proteina que participa en la secrecion de un polipéptido; un
promotor o potenciador estd operacionalmente enlazado a una secuencia
codificante si afecta la transcripcién de la secuencia; o un sitio de union a
ribosoma estd operacionalmente enlazado a una secuencia codificante si se
posiciona de manera que facilite la traduccién.  Generalmente,
"operacionalmente enlazado" significa que las secuencias de ADN que se
estdn enlazando son contiguas, y, en el caso de un lider secretor, contiguas
en la fase de lectura. No obstante, los potenciadores no necesitan ser
contiguos. El enlazamiento se lleva a cabo mediante ligamiento en sitios de
restriccion convenientes. Si tales sitios no existen, los adaptadores o
conectores de oligonucléotidos sintéticos se usan de acuerdo con la préctica
convencional.

Un "linfocito B" es un linfocito que madura en la médula dsea, ¢
incluye un linfocito B virgen, un linfocito B de memoria, o linfocitos B
efectores (células plasmaticas). El linfocito B en esta solicitud puede ser un
linfocito B normal o no maligna.

El antigeno "CD20" es una fosfoproteina no glucosilado de ~35 kDa,
hallado en la superficie de méds del 90% de los linfocitos B de sangre
periférica u érganos linfoides. CD20 estd presente tanto en linfocitos B
normales como en linfocitos B malignos, pero no se expresa en las células

madre. Otros nombres para CD20 en la literatura incluyen "antigeno
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restringido de linfocito B" y "Bp35". EIl antigeno CD20 se describe en
Clark et al. PNAS (USA) 82:1766 (198S), por ejemplo.

Ejemplos de anticuerpos que unen el antigeno CD20 incluyen:
"C2B8" que actualmente se denomina "Rituximab" ("RITUXAN®")
(Patente de los Estados Unidos No. 5,736,137); el anticuerpo murino 2B8
marcado con itrio-[90], designado "Y2B8" o "Ibritumotnab Tiuxetan"
ZEVALIN® obtenible comercialmente de Idee Pharmaceuticals, Inc.
(Patente de los Estados Unidos No. 5,736,137; 2B8 depositado con la
ATCC bajo el No. de Accesion HB11388 el 22 de junio de 1993); IgG2a
"B1" murino, también llamado "Tositumomab,” opcionalmente marcado
con "'l para generar el anticuerpo ""'I-B1" (tositumomab yodo I"',
BEXXAR™) disponible en el comercio de Corixa (véase también, Patente
de los Estados Unidos No. §,595,721), anticuerpo monoclonal murino”1F5"
(Press et al. Blood 69(2).584-591 (1987)) y sus variantes, incluidos 1F5
"framework patched" o humanizado (WO 2003/002607, Leung, ATCC
Deposito HB-96450); anticuerpo 2H7 murino y 2H7 quimérico (Patente de
los Estados Unidos No. 5,677,180); 2H7 humanizado; HUMAX-CD20™
totalmente humano, anticuerpo de alta afinidad dirigido en la molécula
CD20 en la membrana celular de linfocitos B (Genmab, Denmark; véase,
por ejemplo, Glennie and van de Winkel, Drug Discovery Today 8: 503-510
(2003) y Cragg et al., Blood 101: 1045-1052 (2003)); los anticuerpos
monoclonales humanos divulgados en W(004/035607 (Teeling et al.);
anticuerpos AME-133™ (Applied Molecular Evolution); anticuerpo A20 o
sus variantes tales como el anticuerpo A20 quimérico o humanizado (cA20,
hA20, respectivamente) (US 2003/0219433, Immunomedics); y anticuerpos
monoclonales L27, G28-2, 93-1B3, B-Cl1 o NU-B2 disponibles de the
International Leukocyte Typing Workshop (Valentine et al., In: Leukocyte
Typing 111 (McMichael, Ed., p. 440, Oxford University Press (1987)). Los
anticuerpos CD20 preferidos en esta solicitud son anticuerpos CD20
quiméricos, humanizados, o humanos, mas preferiblemente rituximab, 2H7
humanizado, anticuerpo A20 quimérico o humanizado (Immunomedics), y
HUMAX-CD20™ anticuerpo CD20 humano (Genmab).
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Los términos "rituximab" o "RITUXAN®" en esta solicitud se
refieren a un anticuerpo monoclonal murino/humano quimérico,
genéticamente modificado, dirigido contra el antigeno CD20 y designado
"C2B8" en la Patente de los Estados Unidos No. 5,736,137, incluidos sus
fragmentos que conservan la capacidad de unir CD20.

Puramente para los propdsitos de esta solicitud y a menos que se
indique lo contrario, "2H7 humanizado” se refiere a un anticuerpo CD20
humanizado, o su fragmento de uni6n a antigeno, en donde el anticuerpo es
efectivo para agotar linfocitos B de primate in vivo, comprendiendo el
anticuerpo en su regién variable de cadena H (Vy) por lo menos una
secuencia H3 CDR de un anticuerpo CD20 anti-humano y sustancialmente
los residuos del marco (FR) de consenso humano del subgrupo Il de
cadena pesada humana (VIII).

Un 2H7 humanizado preferido es un anticuerpo intacto o fragmento

de anticuerpo que comprende la secuencia de cadena ligera:

DIQMTQSPSELAASVADRVTITCRASSSVEYHEWYQOKPGEAPEPLI YARSNLASGVPBRFSGEGSATDFTLTIS
BLOPEDFATYYCOOWSFNPPTFGQGTKVEIKR (SEQ ID WO:7);

y la secuencia de cadena pesada variable:

EVQLVESGGALVQPGGSLRLECAASGY TF T YHMEWVROAPGRELEWVAA T YPGNGD TS YNQKFKGRFT L SVDKS
KNTLYLOMMSLRAEDTAVYYCARVVYYENEBYWYFDVWGOGTLVIVES (SEQ ID NO:8).

Donde el anticuerpo 2H7 humanizado es un anticuerpo intacto,

preferiblemente comprende la secuencia de aminoacidos de cadena ligera:

DIQMTQSPEBLEASVEDRVTI TCRASSESVEYNMEWYOQOKPGXAPKPL I YAPENLABGVPBRFAGSGSGTDFTLTIS
SL.QPEDFATYYCOOWAFNPPTFGQOTEVEIKRTVAAPEBVFI FPPEDEQLKSGTASVVCLLNNFYPREAKVOWKVD
NALOBGNSQESVTEQDEKDSTYBLSSTLTLSRADYERHKVYACEVTHQGLABPVTEKEFNRGREC {8RQ ID
NO:9);

y la secuencia de aminodcidos de cadena pesada:

EVQLVESGGGLV)PGABLRLECAASGYTFTSYNMENVRQAPGKGLEWVAAY YPANGDTS YWOKFRGRITISVDEKS
KNTLYLOMNSLRARDTAVYYCARVVYYESRSYWYFDVRGQGTLVTVARASTRIPSVFPLAPSSKSTSGG TAALOCL
VEDYPFPEPVIVENNSGALTESGVETFPAVLOSSALYELAAVVTVFE8SLATOTY ICHVNHERKPSNTKVDKEKVEPKEC
DETHTCPPCPAPELLGGPSVELY PPRPEDTLMI ERTPEVICVVVDVEBHERDPEVKIFNNY VDGVEVENAKTEPRERG
YNSTYRVVEVLTVLEQDWLNGKEYKCEVERKAL PAPI EXTI SKAKGQPRERQVYTLPPAREEMTKNQVELTCLVE
GFYPSDIAVEWESNGQPENNYKTTPPVLDEDGEFFLYSKLTVDKSRNQQGNVF SCSVNHEALENHY TQKELATAP
@K (8EQ ID NO:10)

o la secuencia de aminoacidos de cadena pesada:
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XNTLYLOMNSLRAEDTAVYYCARVVYYSNE YWY FDUWGQGTLVIVSSAS TRGPSVF PLAPSSXBTSGETAALGCL
VEDYFPEPVIVSKNSGALTSGVETFPAVLOSSALYSLSSVVT VPSS LGTOTYI CHVNHKPSNTKVDEKVEPKSC
DETHTCPPCPAPELLGGPSVFLFPPEKPKDTLMI SRTPEVICVVVDVEHED!
YNATYRVVEVLTVLHODWLNGKEYKCEKVENKALPAPTAATI SKRAKGOPREPQVYTLPPEREEMTEN(QVBLTCLVK
GFYPSDIAVEWESRGQPEMNYKTTPPVLDSDUSFFLYSKLTVDKERNQQ@VF S COVMHEALHNHYTQRELALEP
GX (82Q ID WO:11).

"Citotoxicidad mediada por célula dependiente de anticuerpo” o
"ADCC" se refiere a una reaccion mediada por células en la cual células
citotoxicas no especificas que expresan receptores Fc (FcRs) (por ejemplo,
linfocitos citoliticos naturales (NK), neutréfilos y macréfagos) reconocen
anticuerpo unido en una célula diana y, posteriormente, ocasionan lisis de la
célula diana. Las células primarias para mediar ADCC, linfocitos citoliticos
naturales, expresan FcyRIIl dnicamente, mientras que los monocitos
expresan FcyRI, FcyRII y FeyRIIl. La expresidn de FcR en las células
hematopoyéticas se resume en la Tabla 3, pégina 464 de Ravetch y Kinet,
Annu. Rev. Immunol. 9:457-92 (1991). Para evaluar la actividad ADCC de
una molécula de interés, puede llevarse a cabo un analisis ADCC in vitro,
tal como el descrito en la Patente de los Estados Unidos No. 5,500,362 &
5,821,337. Células efectoras dtiles para tales analisis incluyen células
mononucleares de sangre periférica (PBMC) y linfocitos citoliticos
naturales (NK). Alternativa, o adicionalmente, la actividad ADCC de la
molécula de interés puede evaluarse in vivo, por ejemplo, en un modelo
animal tal como el divulgado en Clynes et. al, PNAS USA 95:652-656
(1998).

"Células efectoras humanas” son leucocitos que expresan uno o mas
FcR y realizan funciones efectoras. Preferiblemente, las células expresan
por lo menos FcyRIIl y llevan a cabo la funcion efectora ADCC. Ejemplos
de leucocitos humanos, que median ADCC, incluyen células mononucleares
de sangre periférica (PBMC), linfocitos citoliticos naturales (NK),
monocitos, linfocitos T citotéxicos y neutréfilos, prefiriéndose PBMC y
linfocitos citoliticos naturales (NK).
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Los términos "receptor Fc" o "FcR" se usan para describir un receptor f—\
que se une a la regién Fc de un anticuerpo. EIl FcR preferido es un FcR
humano de secuencia natural. Méas atin, un FcR preferido es uno que une un
anticuerpo IgG (un receptor gamma) e incluye receptores de las subclases
FcyRl, FcyRll, y FeyRIIl, incluidas variantes alélicas y, alternativamente,
formas empalmadas de estos receptores. Los receptores FcyRII incluyen
FcyRIIA (un "receptor activador") y FcyRIIB (un "receptor inhibidor"), los
cuales poseen secuencias de aminodcidos similares que difieren
principalmente en sus dominios citopldésmicos. El receptor activador
FcyRIIA contiene un motivo de activacion a base de tirosina de
inmunorreceptor (ITAM) en su dominio citoplasmico. El receptor inhibidor
FcyRIIB contiene un motivo de inhibicibn a base de tirosina de
inmunorreceptor (ITIM) en su dominio citoplasmico, (véase Daéron, Annu.
Rev. Immunol. 15:203-234 (1997). Los FcR se resefian 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, incluidos aquellos por identificar en el futuro, se abarcan por el
término "FcR" contenido aqui. El término comprende asimismo el receptor
neonatal, FcRn, que es responsable de la transferencia de IgG maternas al
feto. Guyer et. al., J. Immunol. 117: 587 (1976) y Kim et. al., J. Immunol
24: 249 (1994). Los FcR en esta solicitud incluyen polimorfismos tales
como dimorfismo genético en el gen que codifica FcyRlIlIa resultando en
una fenilalanina (F) o una valina (V) en la posicion de aminodcido 158,
localizada en la en la region del receptor que se une a IgGl. Se ha
demostrado que el FcyRIIla de valina homocigotica (FcyR1Ila-158V) posee
una mayor afinidad para la IgG1 humana y media la ADCC incrementada in
vitro en relacién con el FcyRIIla de fenilalanina homocigética (FcyRIIla-
158F) o receptores heterocigéticos (FcyRIIla-158F/V).

"Citotoxicidad dependiente de complemento" o "CDC" se refiere a la
capacidad de una molécula de descomponer por lisis una diana, en la
presencia de complemento. La ruta de activacion del complemento se inicia

por la unién del primer componente del sistema complemento (Clq) a una
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molécula (por ejemplo, un anticuerpo) acomplejado con un antigeno afin.
Para evaluar la activacion de complemento, puede realizarse un andlisis
CDC, por ejemplo, como se describe en Gazzano-Santoro et. al, J.
Immunol Methods 202: 163 (1996).

El término "anticuerpo” en esta solicitud se usa en el sentido més
amplio y, especificamente, cubre anticuerpos monoclonales intactos,
anticuerpos policlonales, anticuerpos multiespecificos (por ejemplo,
anticuerpos biespecificos) formados de por lo menos dos anticuerpos
intactos, y fragmentos de anticuerpo, siempre que exhiban la actividad
biolégica deseada.

"Fragmentos de anticuerpo” comprenden una porcién de un
anticuerpo intacto, que comprende la region variable o de unién a antigeno
del mismo. Ejemplos de fragmentos de anticuerpo incluyen fragmentos
Fab, Fab', F(ab"), y Fv; diacuerpos; anticuerpos lineales; moléculas de
anticuerpo de cadena finica y anticuerpos multiespecificos formados de
fragmentos de anticuerpo.

"Anticuerpos  naturales” son  usualmente  glucoproteinas
heterotetraméricas de alrededor de 150.000 daltons, compuestas de dos
cadenas ligeras (L) idénticas y dos cadenas pesadas (H) idénticas. Cada
cadena ligera se enlaza a una cadena pesada por un enlace disulfuro
covalente, mientras que el nimero de enlazamientos disulfuro varia entre
las cadenas pesadas de diferentes isotipos de inmunoglobulina. Cada
cadena ligera y pesada posee también puentes disulfuro intracadenas
regularmente espaciados. Cada cadena pesada tiene en un extremo un
dominio variable (Vy) seguido por un nimero de dominios constantes.
Cada cadena ligera tiene un dominio variable en un extremo (V.) 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 variable de la cadena ligera se alinea con el dominio variable de la
cadena pesada. Se cree que residuos de aminoécidos particulares forman
una interfase entre los dominios variables de cadena ligera y cadena pesada.
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El término "variable" se refiere al hecho de que ciertas porciones de
los dominios variables que difieren extensivamente en secuencia entre
anticuerpos y se utilizan en la unién y especificidad de cada anticuerpo
particular para su antigeno particular. No obstante, la variabilidad no estd
uniformemente distribuida a través de los dominios variables de los
anticuerpos. Esta se concentra en tres segmentos denominados regiones
hipervariables, tanto en los dominios variables de cadena pesada como en
los de cadena ligera. Las porciones mas altamente conservadas de los
dominios variables se llaman las regiones marco (FR). Los dominios
variables de cadena naturales pesada y ligera comprenden cada una cuatro
FR que adoptan en gran medida una configuracién de hoja B ("f-sheet
configuration'), conectada por tres regiones hipervariables, que forman
lazos que conectan y, en algunos casos, forman parte de la estructura de la
hoja B. Las regiones hipervariables en cada cadena se mantienen juntas en
estrecha proximidad por las FR y, con las regiones hipervariables de la otra
cadena, contribuyen a la formacion del sitio de unién de antigeno de
anticuerpos (véase 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 estdn implicados
directamente en unir un anticuerpo a un antigeno, pero exhiben varias
funciones efectoras, tales como participacion del anticuerpo en
citotoxicidad mediada por célula, dependiente de anticuerpo (ADCC).

La digestién con papaina de anticuerpos produce dos fragmentos de
unién de antigeno idénticos, llamados fragmentos "Fab", cada uno con un
solo sitio de unién de antigeno, y un fragmento "Fc" residual, cuyo nombre
refleja su capacidad de cristalizarse rdpidamente. El tratamiento con
pepsina proporciona un fragmento F(ab'), que posee dos sitios de unién de
antigeno y es ain capaz de entrecruzar antigeno.

"Fv" es el fragmento de anticuerpo minimo, que contiene un sitio
completo de unién de antigeno y reconocimiento de antigeno. Esta regién
consta de un dimero de un dominio de regién variable de una cadena pesada

y una cadena ligera en asociacidn estrecha, no covalente. Es en esta
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. configuracion que las tres regiones hipervariables de cada dominio variable /
interactian para definir un sitio de fijacién de antigeno en la superficie del
dimero Vy-V.. Colectivamente, las seis regiones hipervariables confieren
especificidad de unién de antigeno al anticuerpo. No obstante, incluso un
dominio variable tnico (o la mitad de un Fv que comprende unicamente tres
regiones hipervariables especificas para un antigeno) tiene la capacidad de
reconocer y fijar antigeno, si bien con una afinidad més baja que todo el

sitio de fijacién.

Los fragmentos Fab contienen igualmente los dominios constantes de
la cadena ligera y el primer dominio constante (CH1) de la cadena pesada.
Los fragmentos Fab' difieren de los fragmentos Fab por la adicion de unos
pocos residuos en el término carboxi del dominio CH1 de cadena pesada,
incluyendo una o més cisteinas de la region de unién flexible del
anticuerpo. Fab'-SH es la designacién en esta solicitud para Fab', en el cual
el residuo(s) de cisteina de los dominios constantes lleva por lo menos un
grupo tiol libre. Fragmentos F(ab'), de anticuerpo se produjeron
originalmente como pares de fragmentos Fab', que tienen cisteinas de unién
flexible entre ellos. Otros acoplamientos quimicos de fragmentos de
anticuerpo son también conocidos.

Las "cadenas livianas" de anticuerpos (inmunoglobulinas) de
cualquier especie vertebrada pueden asignarse a uno de dos tipos
claramente distintos, llamados kappa (x) y lambda (A), basados en las
secuencias de aminoacidos de sus dominios constantes.

Dependiendo de la secuencia de aminoédcidos del dominio constante
de sus cadenas pesadas, los anticuerpos pueden asignarse a diferentes
clases. Existen cinco clases principales de anticuerpos intactos: IgA, IgD,
IgE, 1gG, e IgM, y varias de éstas pueden subdividirse en subclases
(isotipos), por ejemplo, 1gGl, IgG2, IgG3, IgG4, IgA, e IgA2. Los
dominios constantes de cadena pesada, que corresponden a las diferentes
clases de anticuerpos, se denominan a, d, & y y |, respectivamente. Las
estructuras subunitarias y configuraciones tridimensionales de diferentes

clases de inmunoglobulinas son bien conocidas.
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Fragmentos de anticuerpo "Fv de cadena (nica" o "scFv" Q
comprenden los dominios Vy y V., de anticuerpo, en donde estos dominios
estdn presentes en una sola cadena polipeptidica. Preferiblemente, el
polipéptido Fv comprende ademds un conector de polipéptido entre los
dominios Vy y V|, que permite que el scFv forme la estructura deseada para
unién de antigeno. Para una resefia del scFv, véase Plickthun en The
Pharmacology of Monoclonal Antibodies, vol. 113, Rosenburg and Moore
eds., Springer-Verlag, New York, paginas 269-315(1994).

El término "diacuerpos"” se refiere a pequefios fragmentos de
anticuerpo con dos sitios de unién de antigeno, los cuales fragmentos
comprenden un dominio variable de cadena pesada (Vy) conectado a un
dominio variable de cadena ligera (VL) en la misma cadena polipeptidica
(Vy — V). Usando un conector que es demasiado corto para permitir el
emparejamiento entre los dos dominios en la misma cadena, los dominios
son forzados a emparejarse con los dominios complementarios de otra
cadena y a crear dos sitios de unién de antigeno. Los diacuerpos se
describen més completamente en, por ejemplo, EP 404,097, WO 93/11161;
y Hollinger et. al., Proc. Natl. Acad. Sci. USA, 90: 6444-6448 (1993).

El término "anticuerpo monoclonal”, como se emplea en esta
solicitud, se refiere a un anticuerpo obtenido de una poblacién de
anticuerpos sustancialmente homogéneos, es decir, los anticuerpos
individuales que componen la poblacion son idénticos, excepto por posibles
mutaciones de ocurrencia natural, que puedan estar presentes en cantidades
menores. Los anticuerpos monoclonales son altamente especificos,
dirigiéndose contra un solo sitio antigénico. Mas aln, en contraste con
preparaciones convencionales de anticuerpo policlonal, que incluyen
diferentes anticuerpos dirigidos contra diferentes determinantes (epitopos),
cada anticuerpo monoclonal se dirige contra un solo determinante en el
antigeno. Ademas de su especificidad, los anticuerpos monoclonales son
ventajosos en el sentido de que pueden sintetizarse por el cultivo de
hibridoma, incontaminados por otras inmunoglobulinas. El calificativo
"monoclonal" indica el caricter del anticuerpo como obtenido de una
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poblacién sustancialmente homogénea de anticuerpos, y no tiene que )
interpretarse como que requiere la produccion de! anticuerpo por algin
método particular. Por ejemplo, los anticuerpos monoclonales a utilizarse
de acuerdo con la presente invencion pueden elaborarse por el método del
hibridoma, descrito por primera vez por Kohler et al., Nature, 256:495
(1975), o pueden elaborarse por métodos de ADN recombinante (véase, por
ejemplo, Patente de los Estados Unidos 4,816,567). Los "anticuerpos
monoclonales” pueden aislarse también de bibliotecas de anticuerpos de
fagos usando las técnicas descritas en Clackson et al., Nature, 352:624-628

(1991); Marks et al., J. Mol. Biol., 222:581-597 (1991), por ejemplo.

Los anticuerpos monoclonales en esta solicitud incluyen
especificamente anticuerpos "quiméricos” (inmunoglobulinas), en los cuales
una porcién de la cadena pesada y/o ligera es idéntica con, u homéloga a,
secuencias correspondientes en anticuerpos derivados de una especie
particular, o pertenecientes a una clase o subclase de anticuerpos, mientras
que el resto de la cadena(s) es idéntico con, u homdlogo a, secuencias
correspondientes en anticuerpos derivados de otra especie, o0 pertenecientes
a otra clase o subclase de anticuerpos, asi como fragmentos de tales
anticuerpos, siempre que exhiban la actividad biolégica deseada (Patente de
los Estados Unidos 4,816,567; y Morrison et al., Proc. Natl. Acad. Sci.
USA, 81:6851-6855 (1984)). Los anticuerpos quiméricos de interés
indicados aqui incluyen anticuerpos "primatizados" que comprenden
secuencias de union de antigeno de dominio variable, derivadas de un
primate no humano (por ejemplo, simio del viejo mundo, tales como
babuino, mono rhesus o cynomolgus) y secuencias de regién constante
humana (Patente de los Estados Unidos No. 5,693,780).

Formas "humanizadas" de anticuerpos no humanos (por ejemplo,
murinos) son anticuerpos quiméricos que contienen una secuencia minima
derivada de inmunoglobulina no humana. En su mayor parte, los
anticuerpos humanizados son inmunoglobulinas humanas (anticuerpo
destinatario), en las cuales residuos de una region hipervariable del

destinatario se reemplazan por residuos de una regién hipervariable de una
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especie no humana (anticuerpo donante) tal como ratén, rata, conejo o ;/
primate no humano, que tienen la especificidad, afinidad y capacidad

deseadas. En algunos casos, residuos de la region marco (FR) de la
inmunoglobulina humana se reemplazan por residuos no humanos
correspondientes. M4s ain, los anticuerpos humanizados pueden
comprender residuos, que no se encuentran en el anticuerpo destinatario ni
en anticuerpo donante. Estas modificaciones se hacen para refinar ain mas
el desempefio del anticuerpo. En general, el anticuerpo humanizado
comprenderd sustancialmente la totalidad de por lo menos uno vy,
tipicamente dos, dominios variables, en los cuales la totalidad o
sustancialmente todos los lazos hipervariaible corresponden a los de una
inmunoglobulina no humana, y todas o sustancialmente todas las FR son las
de una secuencia de inmunoglobulina humana. Opcionalmente, el
anticuerpo humanizado comprenderd también por lo menos una porcién de
una region constante de inmunoglobulina (Fc), tipicamente la de una
inmunoglobulina humana. Para mayores detalles, véase 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 término "region hipervariable”, cuando se emplea aqui, se refiere a
los residuos de aminodcidos de un anticuerpo que son responsables de la
unién de antigeno. La region hipervariable comprende residuos de
amino4cidos de una "region determinante de complementariedad" o "CDR"
(por ejemplo, residuos 24-34 (L1), 50-56 (L2) y 89-97 (L3) en el dominio
variable de cadena ligera y 31-35 (H1), 50-65 (H2) y 95-102 (H3) en el
dominio variable de cadena pesada; Kabat et al., Sequences of Proteins of
Immunological Interest, 5Sth Ed. Public Health Service, National Institutes
of Health, Bethesda, MD. (1991)) y/o aquellos residuos de un "lazo
hipervariable" (por ejemplo, residuos 26-32 (L1), 50-52 (L2) y 91-96 (L3)
en el dominio variable de cadena ligera y 26-32 (H1), 53-55 (H2) y 96-101
(H3) en el dominio variable de cadena pesada; Chothia y Lesk J. Mol. Biol.
196:901-917 (1987)). Residuos "marco” o "FR" son aquellos residuos de
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dominio variable distintos de los residuos de regién hipervariable, como se
definen aqui.

Un anticuerpo "que une" un antigeno de interés, por ejemplo, CD20 o
DR4 o DRS, es uno capaz de unir ese antigeno con suficiente afinidad y/o
avidez, de modo que el anticuerpo es util como agente terapéutico para
direccionar ("for targeting') una célula que expresa el antigeno.

Para los propésitos de esta solicitud, "inmunoterapia” se referird a un
método de tratar un mamifero (preferiblemente un paciente humano) con un
anticuerpo, en donde el anticuerpo puede ser un anticuerpo no conjugado o
"desnudo", o el anticuerpo puede conjugarse o fusionarse con molécula(s) o
agente(s) heter6logo, tal como uno o més agente(s) citotoxicos, generando
en esa forma un "inmunoconjugado”.

Un anticuerpo "aislado” es uno que se ha identificado y separado y/o
recuperado de un componente de su entorno natural. Componentes
contaminantes de su entorno natural son materiales que interferirian los
usos diagndsticos o terapéuticos para el antagonista o anticuerpo, y pueden
incluir enzimas, hormonas, y otros solutos proteiniceos o no proteinéaceos.
En incorporaciones preferidas, el anticuerpo se purificara (1) a mas del 95%
en peso del anticuerpo segiin se determine por el método de Lowry y, muy
preferiblemente, més del 99% en peso, (2) a un grado suficiente para
obtener por lo menos 15 residuos de secuencia de aminodcidos interna o N-
terminal mediante el uso de un secuenciador de vaso, o (3) a homogeneidad
por SDS-PAGE bajo condiciones reductoras o no reductoras usando azul
Coomassie 0, preferiblemente, tintura de plata. El anticuerpo aislado
incluye el anticuerpo in situ en células recombinantes, puesto que por lo
menos un componente del entorno natural del anticuerpo no estaré presente.
Por lo regular, sin embargo, el antagonista aislado se preparard por un paso
de purificaci6én, como minimo.

La expresién "cantidad efectiva®™ se refiere a una cantidad del
Apo2L/TRAIL o anticuerpo de receptor de muerte celular y anticuerpo
CD20, que es efectiva para prevenir, mejorar o tratar la enfermedad o

afeccion en cuestion.
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Ei término "agente inmunodepresor”, tal como se emplea aqui para
terapia complementaria, se refiere a sustancias que actlian para suprimir o
enmascarar el sistema inmunitario del mamifero que estd siendo tratado
aqui. Esto incluirfa sustancias que suprimen la produccién de citocinas,
regulan por disminucién o suprimen la expresion de auto-antigeno, o
enmascaran los antigenos MHC. Ejemplos de tales agentes incluyen
pirimidinas 2-amino-6-aril-5-sustituidas (véase Patente de los Estados
Unidos No. 4,665,077, cuya divulgacién se incorpora aqui por referencia);
medicamentns anti-inflamatorios no esteroideos (AINE); azatioprina;
ciclofosfamida; bromocriptina; danazol; dapsona; glutaraldehido (que
enmascara los antigenos MHC, como se describe en la Patente de los
Estados Unidos No. 4,120,649); anticuerpos anti-idiotipicos para antigenos
MHC y fragmentos MHC; ciclosporina A; esteroides tales como
glucocorticoesteroides, por ejemplo, prednisona, metilprednisolona y
dexametasona; metotrexato (oral o subcutdneo); hidroxicloroquina;
sulfasalazina; leflunomida; antagonistas de citocina o receptor de citocina
incluidos anti-interferén-y, anticuerpos a o B, o, anticuerpos de factor a de
necrosis anti-tumoral (infliximab o adalimumab), inmunoadhesina de anti-
TNFa (etanercept), anticuerpos de factor f de necrosis anti-tumoral,
anticuerpos de anti-interleucina-2 y anticuerpos de receptor de anti-IL-2;
anticuerpos de anti-LFA-1, incluidos anticuerpos de anti-CD11la y anti-
CD18; anticuerpos de anti-L3T4; globulina anti-linfocito heterélogo;
anticuerpos pan-T, preferiblemente anticuerpos anti-CD3 o anti-CD4/CD4a;
péptido soluble que contiene un dominio de unién de LFA-3 (WO 90/08187
publicada el 7/26/90); estreptocinasa; TGF-f; estreptodornasa; ARN o ADN
del hospedero; FK506; RS-61443; deoxiespergualina; rapamicina; receptor
de linfocito T (Cohen et al.,, Patente de los Estados Unidos 5,114,721);
fragmentos de receptor de linfocitos T (Offner et al., Science, 251: 430-432
(1991); WO 90/11294; laneway, Nature, 341: 482 (1989); y WO
91/01133); y anticuerpos de receptor de linfocitos T (EP 340,109) tales
como T10B9.
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El término "agente citotoxico”, tal como se usa en esta solicitud, se
refiere a una sustancia que inhibe o previene la funcién de las células y/o
causa destruccion de las células. El témino tiene como finalidad incluir
isétopos radioactivos (por ejemplo, A", 1!, 1'%, Y¥, Re'®, Re'®, Sm'*,
Bi*'?, P* e isbtopos radioactivos de Lu), agentes quimioterapéuticos, y
toxinas tales como toxinas de molécula pequefia o toxinas enziméaticamente
activas de origen bacteriano, fiingico, vegetal o animal, incluidos sus
fragmentos y/o variantes.

" Actividad sinergética" o "sinergia” o "efecto sinergético” o "cantidad
sinergéticamente efectiva”, para los propositos contemplados en esta
solicitud, significa que el efecto observado, cuando se emplea una
combinacién de Apo2L/TRAIL o anticuerpo de receptor de muerte celular y
anticuerpo CD20 es (1) mayor que el efecto logrado cuando ese
Apo2L/TRAIL, anticuerpo de receptor de muerte celular o anticuerpo CD20
se emplea solo (o individualmente) y (2) mayor que el efecto de la suma
agregada (aditivo) para el Apo2L/TRAIL o anticuerpo de receptor de
muerte celular y el anticuerpo CD20. Tal sinergia o efecto sinergético
puede determinarse mediante una variedad de medios conocidos por los
expertos en el arte. Por ejemplo, el efecto sinergético de Apo2L/TRAIL o
anticuerpo de receptor de muerte cclular y anticuerpo CD20 puede
observarse en formatos de andlisis in vitro o in vivo examinando la
reduccién del nimero de células tumorales o0 masa tumoral.

Los términos "apoptosis" y "actividad apoptética” se usan en un
sentido amplio y se refieren a la forma ordenada o controlada de muerte
celular en mamiferos, que tipicamente se acompafia por uno o mds cambios
celulares caracteristicos, incluidos condensacién de citoplasma, pérdida de
microvellosidades de la membrana plasmética, segmentacién del nicleo,
degradacién de ADN cromosémico o pérdida de funcién mitocondrial. Esta
actividad puede determinarse y medirse usando métodos bien conocidos en
el arte, por ejemplo, mediante andlisis de viabilidad celular, andlisis FACS
o electroforesis de ADN, unién de anexina V, fragmentacién de ADN,

encogimiento celular, dilatacién del reticulo endopldsmico, fragmentacion
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celular, y/o formacién de vesiculas de membrana (llamados cuerpos
apoptoéticos). Anélisis que determinan la capacidad de un anticuerpo (por
ejemplo, Rituximab) para inducir 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 "céncer" y "canceroso" o "maligno” se refieren a, o
describen, la condicién fisiolégica en mamiferos, que se caracteriza
tipicamente por un crecimiento celular descontrolado. Ejemplos de céncer
incluyen, pero no se limitan a, carcinoma incluidos adenocarcinoma,
linfoma, blastoma, melanoma, sarcoma y leucemia. Ejemplos maés
particulares de tales neoplasias malignas incluyen carcinoma epidermoide
("squamous cell cancer™), cancer de pulmén microcitico, cancer de
pulmén amicrocitico, céncer gastrointestinal, linfoma hodgkiniano y no
hodgkiniano, céncer pancreatico, glioblastoma, glioma, céncer cervical,
cancer de ovarios, cincer del higado tal como carcinoma hepdtico y
hepatoma, cancer de la vejiga, cancer de préstata, cdncer de colon, cancer
colorrectal, carcinoma del endometrio, mieloma (tal como mieloma
miultiple), carcinoma de gldndula salival, céncer del rifibn tal como
carcinoma de célula renal y tumores de Wilms, carcinoma de célula basal,
melanoma, céncer de prostata, cincer de la vulva, cér_:cer de tiroides, cédncer
testicular, cdncer esofdgico, y varios tipos de cancer de cabeza y cuello.

El término "enfermedad inmuno-relacionada"” significa una
enfermedad en la cual un componente del sistema inmunitario de un
mamifero causa, media o contribuye de otro modo a la morbilidad en el
mamifero. Se incluyen ademas enfermedades, en las cuales la estimulacion
o inte.rvencién de la respuesta inmunitaria tiene un efecto aliviador sobre la
evolucion de la enfermedad. Incluidas en este término estin las
enfermedades autoinmunitarias, enfermedades inflamatorias mediadas
inmunitariamente, enfermedades  inflamatorias no = mediadas
inmunitariamente, enfermedades infecciosas, y enfermedades de

inmunodeficiencia. Ejemplos de enfermedades inflamatorias e inmuno-
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relacionadas, algunas de las cuales son mediadas inmunitariamente o poﬁ
linfocitos T, que pueden tratarse de acuerdo con la invencion incluyen lupus
sistémico eritematoso, artritis reumatoide, artritis crénica juvenil,
espondiloartropatias, esclerosis sistémica (escleroderma), miopatias
inflamatorias idiopéticas (dermatomiositis, polimiositis), sindrome de
Sj6gren, vasculitis  sistémica, sarcoidosis, anemia hemolitica
autoinmunitaria (pancitopenia inmunitaria, hemoglobinuria nocturna
paroxistica), trombocitopenia autoinmunitaria (parpura trombocitopénica
idiopdtica, trombocitopenia mediada inmunitariamente), tiroiditis
(enfermedad de Grave, tiroiditis de Hashimoto, tiroiditis linfocitica juvenil,
tiroiditis atréfica), diabetes sacarina, enfermedad renal mediada
inmunitariamente  (glomerulonefritis,  nefritis  tubulointersticial)),
enfermedades desmielinizan.tes de los sistemas nervioso central y periférico,
tales como escleroris miiltiple, polineuropatia desmielinizante idiopética o
sindrome de Guillain-Barré, y polineuropatia desmielinizante inflamatoria
cronica, enfermedades hepatobiliares tales como hepatitis infecciosa
(hepatitis A, B, C, D, E y otros virus no hepatotropicos), hepatitis activa
cronica autoinmunitaria, cirrosis biliar primaria, hepatitis granulomatosa, y
colangitis esclerosante, enfermedades pulmonares fibréticas e inflamatorias,
tal como sindrome del intestino irritable (colitis ulcerosa: enfermedad de
Crohn), enteropatia de sensibilidad al gluten, y enfermedad de Whipple;
enfermedades cutineas autoinmunitarias o mediadas inmunitariamente
incluidas enfermedades cutdneas vesiculares, eritema multiforme y
dermatitis por contacto, psoriasis; enfermedades alérgicas tales como asma,
rinitis alérgica, dermatitis atdpica, hipersensibilidad a los alimentos y
urticaria; enfermedades inmunolégicas del pulmén tales como neumonias
eosinofilas, fibrosis pulmonar idiopética y neumonitis por hipersensibilidad,
enfermedades asociada con transplantes incluido rechazo de injertos y
enfermedad del injerto contra el hospedero. Las enfermedades infecciosas
incluyen SIDA (infeccién por VIH), hepatitis A, B, C, D, y E, infecciones
bacterianas, infecciones fingicas, infecciones protozoarias e infecciones

parasitarias.

45



WO 2006/029275 PCT IUSZGOSI(BZOV
o

Una "neoplasia maligna de linfocitos B" es una neoplasia maligna
que involucra linfocitos B. Los ejemplos comprenden enfermedad de
Hodgkin, incluidas la enfermedad de Hodgkin de predominio linfocitico
(LPHD); linfoma no hodgkiniano (NHL); linfoma de células
centrofoliculares (FCC); leucemia linfocitica aguda (ALL); leucemia
linfocitica crénica (CLL); tricoleucemia; linfoma linfocitico plasmacitoide;
linfoma de células del manto; SIDA o linfoma relacionada con VIH;
mieloma multiple; linfoma del sistema nervioso central (SNC); trastorno
linfoproliferativo  pos-transplante (PTLD); macroglobulinemia de
Waldenstrom (linfoma linfoplasmacitico); linfoma del tejido linfoide
asociado con la mucosa (MALT); y linfoma/leucemia de la zona marginal.

El linfoma no hodgkiniano (NHL) incluye, pero no se limita a, NHL
de grado bajo/folicular, NHL con recaida o resistente a tratamiento, NHL de
grado bajo de primera linea, NHL de fase III/IV, NHL resistente a la
quimioterapia, NHL linfocitico pequefio (SL), NHL de grado
intermedio/folicular, NHL difuso de grado intermedio, linfoma difuso de
células grandes, NHL agresivo (incluido NHL de primera linea, agresivo y
NHL con recaida, agresivo), NHL reincidente luego de o resistente al
transplante de células madre autélogas, NHL inmunoblistico de grado
elevado, NHL linfoblastico de grado elevado, NHL de microcitos no
segmentados, de grado elevado, NHL de enfermedad de tumor solido
("bulky disease NHL"), etc.

Una "enfermedad autoinmunitaria" contemplada aqui es una
enfermedad o trastorno que se origina y dirige contra los propios tejidos de
un individuo o un co-segregado o manifestacién o afeccion resultante del
mismo. Ejemplos de enfermedades o trastornos autoinmunitarios incluyen,
pero no se limitan a artritis (artritis reumatoide, artritis reumatoide en
jovenes, osteoartritis, artritis psoriasica y espondilitis anquilosante),
psoriasis, dermatitis incluida dermatitis atdpica; urticaria idiopdtica cronica,
incluida urticaria autoinmunitaria cronica, polimiositis/dermatomiositis,
necrdlisis epidérmica tdxica, escleroderma sistémico y esclerosis,
respuestas asociadas con sindrome de intestino irritable (IBD) (enfermedad
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de Crohn, colitis ulcerosa), ¢ IBD con co-segregado de pyoderma
gangrenosum, erythema nodosum, colangitis esclerosante primaria, y/o
episcleritis), sindrome disneico, incluidosindrome disneico en adultos
(ARDS), meningitis, enfermedades mediadas por IgE tales como anafilaxis
y rinitis alérgica, encefalitis tal como encefalitis de Rasmussen, uveitis,
colitis tales como colitis microscdpica y colitis coldgena, glomerulonefritis
(GN) tales como GN, membranosa, GN idiopédtica, GN proliferativa
membranosa (MPGN), incluidas GN Tipo | y Tipo I, y GN de répida
evolucién, afecciones alérgicas, eczema, asma, estados que involucran la
infiltraciébn de linfocitos T y respuestas inflamatorias crénicas,
arterioesclerosis, miocarditis autoinmunitaria, deficiencia de adhesién de
leucocitos, lupus eritematoso sistémico (SLE) tal como SLE cuténeo, lupus
(incluidas nefritis, cerebritis, pedidtrico, no renal, discoide, alopecia),
diabetes de aparicion en jovenes, esclerosis miltiple (MS) tal como MS
espino-Optica, encefalomielitis alérgica, respuestas inmunitarias asociadas
con hipersensibilidad aguda y diferida mediada por citocinas y linfocitos T,
tuberculosis, sarcoidosis, granulomatosis incluidas granulomatosis de
Wegener, agranulocitosis, vasculitis (incluidas vasculitis de vasos grandes
(incluidas polymyalgia rheumatica y arteritis de células gigantes (de
Takayasu)), vasculitis de vasos medianos (incluidas la enfermedad de
Kawasaki y polyarteritis nodosa), Vasculitis SNC, y vasculitis asociada con
anticuerpos anticitoplasma de los neutréfilos (ANCA), tal como vasculitis o
sindrome de Churg-Strauss (CSS)), anemia aplasica, anemia positiva de
Coombs, anemia de Diamond Blackfan, anemia hemolitica inmunitaria
incluida anemia hemolitica autoinmunitaria (AIHA), anemia pemiciosa,
aplasia de glébulos rojos puros (PRCA), deficiencia de factor VIII,
hemofilia A, neutropenia autoinmunitaria, pancitopenia, leucopenia,
enfermedades que involucran diapédesis de leucocitos, sistemas
inflamatorios CNS, sindrome de lesién de érganos maltiples, myasthenia
. gravis, enfermedades mediadas por complejo antigeno-anticuerpo,
enfermedad de membrana basal anti-glomerular, sindrome de anticuerpo
anti-fosfolipido, neuritis alérgica, enfermedad de Behget, sindrome de
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Castleman, sindrome de Goodpasture, sindrome miasténico de Lambert-
Eaton, sindrome de Reynaud, sindrome de Sjdgren, sindrome de Stevens-
Johnson, rechazo de transplante de Organos sélidos (incluidos pre-
tratamiento para concentraciones elevadas de anticuerpos reactivos ("kigh
panel reactive antibody titers"), depésito de IgA en tejidos, y rechazo
derivado de transplante renal, transplante de higado, transplante intestinal,
transplante cardiaco, etc.), enfermedad injerto versus huésped (GVHD),
penfigoide vesicular, pénfigo (incluidos pemphigus vulgaris, foliaceus, y
penfigoide pemphigus mucus-membrana), poliendocrinopatias
autoinmunitarias, enfermedad de Reiter, sindrome de Stiffman, nefritis de
complejo inmunitario, polineuropatias IgM o neuropatia mediada por IgM,
purpura trombocitopénica idiopdtica (ITP), parpura trombocitopénica
trombética (TTP), trombocitopenia (desarrollada por pacientes con infarto
del miocardio, por ejemplo), incluidas trombocitopenia autoinmunitaria,
enfermedad autoinmunitaria de los testiculos y ovario incluidas orquitis
autoinmunitarias y ooforitis, hipotiroidismo primario; enfermedades
endocrinas autoinmunitarias incluida tiroiditis autoinmunitaria, tiroiditis
crénica (tiroiditis de Hashimoto), tiroiditis subaguda, hipotiroidismo
idiopético, enfermedad de Addison, enfermedad de Grave, sindromes
poliglandulares autoinmunitarios (o sindromes de endocrinopatia
poliglandular), diabetes tipo I también conocida como diabetes sacarina
insulinodependiente (IDDM), incluida IDDM pediitrica, y sindrome de
Sheehan; hepatitis autoinmunitaria, neumonitis intersticial linfoide (VIH),
bronchiolitis obliterans (no transplante) vs NSIP (neumonitis intersticial no
especifica - non-specific interstitial pneumonitis), sindrome de Guillain-
Barré, enfermedad de Berger (nefropatia IgA), cirrosis biliar primaria,
esprie celfaco (enteropatia del gluten), esprie resistente al tratamiento con
co-segregado dermatitis herpetiformis, crioglobulinemia, esclerosis lateral
amilotrépica (ALS; enfermedad de Lou Gehrig), arteriopatia coronaria,
enfermedad autoinmunitaria del oido interno (AIED), pérdida de la audicion
autoinmunitaria, sindrome opsoclonus myoclonus (OMS), policondritis tal

como policondritis resistente al tratamiento, proteinois alveolar pulmonar,
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amiloidosis, hepatitis de células gigantes, escleritis, gamopatia monoclond)
de significacion incierta/desconocida (MGUS), neuropatia periférica,
sindrome paraneopldsico, conductopatias tales como epilepsia, migrafia,
arritmia, trastomos musculares, sordera, ceguera, pardlisis periddica, y
conductopatias del SNC; autismo, miopatia inflamatoria, y
glomerulosclerosis segmental focal (FSGS).

El término "profarmaco”, tal como se emplea en esta solicitud, se
refiere a un precursor o forma derivada de una sustancia farmacéuticamente
activa, que es menos citotéxica a las células cancerosas, comparada con el
medicamento original, y que es capaz de activarse enzimaticamente o
convertirse en la forma original mas activa. Véase, 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). Los
profarmacos de esta invencién incluyen, pero no se limitan a, profirmacos
con contenido de fosfato, profirmacos con contenido de tiofosfato,
profarmacos con contenido de sulfato, profarmacos con contenido de
péptido, profirmacos modificados con D-aminodcidos, profirmacos
glucosilados, profirmacos con contenido de B-lactama, profirmacos con
contenido de fenoxiacetamida opcionalmente sustituida, o profarmacos con
contenido de fenilacetamida opcionalmente sustituida, profarmacos de 5-
fluorocitosina y otros profirmacos de 5-fluorouridina, que pueden
convertirse en el medicamento libre citotéxico mas activo. Ejemplos de
medicamentos citotéxicos, que pueden derivarse en una forma proférmaco
para uso en esta invencion, incluyen, pero no se limitan a, aquellos agentes
quimioterapéuticos descritos mas adelante.

El término "agente citotoxico", tal como se usa en esta solicitud, se
refiere a una sustancia que inhibe o previene la funcién de las células y/o
causa destruccion de las células. El término tiene como finalidad incluir
isétopos radioactivos (por ejemplo, AP 17 '3 y% Re'®, Re'®, Sm'®,
Bi?'?, P e isbtopos radioactivos de Lu), agentes quimioterapéuticos, y
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toxinas tales como toxinas de molécula pequefia o toxinas enzimaticamente
activas de origen bacteriano, fiingico, vegetal o animal, incluidos sus
fragmentos y/o variantes.

Un "agente quimioterapéutico” es un compuesto quimico atil en el
tratamiento del cédncer. Ejemplos de agentes quimioterapéuticos incluyen
agentes alquilantes tales como tiotepa y ciclosfosfamida CYTOXAN®;
alquilosulfonatos tales como busulfén, improsulfén y piposulfin; aziridinas
tales como benzodopa, carbocuona, meturedopa y uredopa; etileniminas y
metilamelaminas incluidas altretamina, trietilenmelamina,
trietilenfosforamida, trietilentiofosforamida y  trimetilomelamina;
acetogeninas (especialmente bulatacina y bulatacinona); una camptotecina
(incluido el andlogo sintético topotecén); briostatina; calistatina; CC-1065
(incluidos sus analogos sintéticos adozelesina, carzelesina y bizelesina);
criptoficinas (particularmente criptoficina 1 y criptoficina 8); dolastatina;
duocarmicina (incluidos los andlogos sintéticos, KW-2189 y CB1-TM1);
eleuterobina; pancratistatina; una sarcodictina; espongistatina; mostazas
nitrogenadas tales como clorambucil, clomafazina, colofosfamida,
estramustina, ifosfamida, mecloretamina, clorhidrato de oxido de
mecloretamina, melfaldan, novembichin, phenesterine, prednimustina,
trofosfamida, mostaza de uracilo; nitrosureas tales como carmustina,
clorozotocina, fotemustina, lomustina, nimustina, y ranimustina;
antibidticos tales como los antibidticos enediyne (por ejemplo,
caliqueamicina, especialmente caliqueamicina gammall y caliqueamicina
omegall (véase, por efemplo, Agnew, Chem Intl. Ed. Engl., 33: 183-186
(1994)); dinemicina, incluida dinemicina A; bisfosfonatos, tales como
clodronato; una esperamicina; as{ como cromoéforo de neocarzinostatina y
croméforos antibiéticos relacionados de cromoproteina enediino),
aclacinomisinas, actinomicina, autramicina, azaserina, bleomicinas,
cactinomicina, carabicina, carminomicina, carzinofilina, cromomicinas,
dactinomicina, daunorubicina, detorubicina, 6-diazo-5-oxo-L-norleucina,
ADRLAMYCIN® doxorubicina (incluidas morfolino-doxorubicina,
cianomorfolino-doxorubicina, 2-pirrolino-doxorubicina y

50



WO 2006/029275 PCT/US2005/032015

deoxidoxorubicina), epirubicina, esorubicina, idarubicina, marcelomicina,
mitomicinas tales como mitomicina C, dcido micofendlico, nogalamicina,
olivomicinas, peplomicina, potfiromicina, puromicina, quelamicina,
rodorubicina, estreptonigrina, estreptozocina, tubercidina, ubenimex,
zinostatina, zorubicina; anti-metabolitos tales como metotrexato y 5-
fluorouracilo (5-FU); andlogos de écido félico 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, dideoxiuridina, doxifluridina, enocitabina, floxuridina;
androgenos tales como calusterona, dromostanolona propionato,
epitiostanol, mepitiostano, testolactona; anti-adrenales tales como
aminoglutetimida, mitotano, trilostano; reabastecedor de acido fdlico tal
como &4cido frolinico; aceglatona; glucdsido de aldofosfamida; &cido
aminolevulinico; eniluracil; amsacrina; bestrabucil; bisantreno; edatraxato;
defofamine; demecolcine; diaziquone; elfornithine; acetato de eliptinio; una
epotilona; etoglucid; nitrato de galio; hidroxiurea; lentinan; lonidamine;
maitansinoides tales como maitansina y ansamitocinas; mitoguazona;
mitoxantrona; mopidamol; nitracrine; pentostatina; phenamet; pirarubicina;
losoxantrona, acido podofilinico; 2-etilhidrazida; procarbazina; complejo
polisacérido PSK® (JHS Natural Products, Eugene, OR); razoxano;
rizoxina; sizofirano; espirogermanio; écido tenuazénico; triazicuona;
2,2',2"- triclorotrietilamina; ftricotecenos (especialmente T-2 toxina,
verracurin A, roridin A y anguidine); uretano; vindesina; dacarbazina;
mannomustina; mitobronitol; mitolactol; pipobroman; gacytosine;
arabindsido ("Ara-C"); ciclofosfamida; tiotepa; taxoides, por ejemplo,
TAXOL® paclitaxel (Bristol-Myers Squibb Oncology, Princeton, NJ),
ABRAXANE™ libre de creméforo, formulacién de nanoparticulas
modificadas con albimina de paclitaxel (American Pharmaceutical
Partners, Schaumberg, Illinois), y TAXOTERE® doxetaxel (Rhone-
Poulenc Rorer, Antony, Francia); clorambucil; GEMZAR® gemcitabina; 6-
tioguanina; mercaptopurina; metotrexato; andlogos de platino tales como
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cisplatino y carboplatino; vinblastina; platino; etopésido (VP-16);
ifosfamida; mitoxantrona; vincristina;, NAVELBINE® vinorelbina;
novantrona; tenipdsido, edatrexato; daunomicina; aminopterina; xeloda;
ibandronato; CPT-11; inhibidor de toposiomerasa RFS 2000;
difluorometilomitina (DMFO); retinoides tales como #&cido retinoico;
capecitabina; y sales, dcidos o derivados farmacéuticamente aceptables de
cualquiera de los anteriores.

También incluidos en esta definicién se encuentran agentes anti-
hormonales que actGan para regular o inhibir la accién hormonal en
tumores, tales como anti-estrégenos y moduladores selectivos de receptor
de estrogeno (SERMs), incluidos por ejemplo tamoxifeno (incluido
NOLVADEX® tamoxifeno), raloxifeno, droloxifeno, 4-hidroxitamoxifeno,
trioxifeno, keoxifeno, LY117018, onapristona, y FARESTON- toremifeno;
inhibidores de aromatasa que inhiben la enzima aromatasa, la cual regula la
produccién de estrégenos en las gldndulas suprarrenales, tales como, por
ejemplo, 4 (5)-imidazoles, aminoglutetimida, MEGASE® acetato de
megestrol, AROMASIN® exemestano, formestanie, fadrozol, RIVISOR®
vorozol, FEMARA® letrozol, y ARIMIDEX® anastrozol; y anti-
andrégenos tales como flutamida, nilutamida, bicalutamida, leuprolida, y
goserelina; asi como troxacitabina (un andlogo de citosina 1,3-dioxolano
nucledsido); oligonucleétidos complementarios, particularmente aquellos
que inhiben la expresion de genes en vias de sefializacién implicadas en la
proliferacidn celular aberrante, tal como, por ejemplo, PKC-alfa, Ralf y H-
Ras; ribozimas tales como un inhibidor de expresion de VEGF (por
ejemplo, ribozima ANGIOZYME®) y un inhibidor de la expresion de
HER?2, vacunas tales como vacunas de trapia génica, por ejemplo, la vacuna
ALLOVECTIN®, la vacuna LEUVECTIN®, y la vacuna VAXID®;
PROLEUKIN® riIL-2; LURTOTECAN® inhibidor de topoisomerasa 1,
ABARELIX® rmRH, y sus sales farmacéuticamente aceptables, acidos o

derivados de cualquiera de los anteriores.
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Un "agente inhibidor de crecimiento” se refiere a un compuesto o
composicion que inhibe el crecimiento de una célula, in vitro o in vivo. Por
consiguiente, el agente inhibidor de crecimiento puede ser uno que reduzca
significativamente el porcentaje de células que sobreexpresan tales genes en
la fase S. Ejemplos de agentes inhibidores de crecimiento incluyen agentes
que bloquean la progresién del ciclo celular {(en un sitio distinto de la fase
S), tales como agentes que inducen la detencion G1 y la detencion de fase
M. Bloqueadores cldsicos de fase M incluyen las vincas (vincristina y
vinblastina), TAXOL®, e inhibidores topo II tales como doxorubicina,
epirubicina, daunorubicina, etoposido, y bleomicina. Aquellos agentes que
detienen G1 pasan también a la detencién de la fase S, por ejemplo, agentes
alquilantes de ADN tales como tamoxifeno, prednisona, dacarbazina,
mecloretamina, cisplatino, metotrexato, S-fluorouracil, y ara-C. Mas
informacion puede encontrarse en The Molecular Basis of Cancer,
Mendelsohn and Israel, eds., Chapter 1, entitled "Cell cycle regulation,
oncogenes, and antineoplastic drugs" by Murakami et al. (WB Saunders:
Philadelphia, 1995), especialmente pégina 13).

El término "citocina" es un término genérico para proteinas liberadas
por una poblacién de células que actiian sobre otra célula como mediadores
intercelulares. Ejemplos de tales citocinas son linfocinas, monocinas, y
hormonas polipeptidicas tradicionales. Incluidas entre las citocinas se
encuentran somatotropina tal como somatotropina humana, somatotropina
humana N-metionilo, y somatotropina bobina; hormona paratiroide;
tiroxina; insulina; proinsulina; relaxina; prorrelaxina; hormonas de
glucoproteina tales como folitropina (FSH), tirotropina (TSH), y lutropina
(LH); somatotropina hepdtica; factor de crecimiento de fibroblastos;
prolactina; lactégeno placentario; factor de necrosis tumoral a y B; sustancia
inhibidora de Miller; péptido asociado con gonadotropina de ratdn;
inhibina; activina; factor de crecimiento endotelial vascular; integrina;
trombopoyetina (TPO); factores de crecimiento neurales; factor de
crecimiento plaquetario; factores de crecimiento tansformantes (TGF) tales
como TGF-a y TGF-B; factor de crecimiento insulinoide tipo I y II;
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eritropoyetina (EPO); factores osteoinductores; interferones tales como
interferén a, B, y v; factores estimulantes de colonias (CSF) tales como CSF
de macréfago (M-CSF); CSF de granulocito-macréfago (GM-CSF); y CSF
de granulocito (G-CSF); interleucinas (IL) tales como IL-1, IL-2, IL-3, IL-
4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-11, 1L-12; y otros factores polipeptidicos
incluido LIF y ligando de kit (KL). Tal como se emplea en esta solicitud, el
término citocina incluye proteinas de fuentes naturales o de cultivo de
células recombinantes y equivalentes biolégicamente activos de las
citocinas de secuencia natural.

El término "prospecto del envase" se emplea para referirse a
instrucciones usualmente incluidas en los envases comerciales de productos
terapéuticos, que contienen informacién acerca de las indicaciones, uso,
posologia, administracién, contraindicaciones y/o advertencias
concernientes al empleo de tales productos terapéuticos, etc.

Los términos "tratar”, "tratamiento” y "terapia”, tal como se emplean
en esta solicitud, se refieren a terapia curativa, terapia profilactica, y terapia
preventativa.

El término "mamifero”, tal como se emplea en esta solicitud, se
refiere a cualquier animal clasificado como mamifero, incluidos humanos,
vacas, caballos, perros y gatos. En una incorporacién preferida la

invencion, el mamifero es humano.

II. Composiciones y Métodos de la Invencion

Se han descrito una citocina relacionada con la familia de ligandos
TNF, la citocina identificada en esta solicitud como "ligando Apo-2" o
"TRAIL". La secuencia de aminodcidos madura predicha del ligando Apo-
2 humano natural contiene 281 aminoécidos, y tiene un peso molecular
calculado de aproximadamente 32.5 kDa. La ausencia de una sefial de
secuencia y la presencia de una region hidrofoba intema sugieren que el
ligando Apo-2 es una proteina transmembrana tipo II. Asfmismo se han
descrito polipéptidos de ligando Apo-2 de dominio extracelular soluble.
Véase, por ejemplo, W097/25428 publicada el 17 de julio de 1997. De
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igual modo, se han descrito variantes de sustitucion de Apo-2L. Se han
utilizado técnicas de exploracion de alanina para identificar varias
moléculas variantes de sustitucién con actividad biologica. Variantes
particulares de sustitucién del ligando Apo-2 incluyen aquellas en las cuales
por lo menos un aminoacido se sustituye por otros aminodcidos, tal como
un residuo de alanina. Estas variantes de sustitucion se identifican, por
ejemplo, como "D203A"; "D218A" y "D269A." Esta nomenclatura se usa
para identificar variantes de ligando Apo-2, en donde los residuos de 4cido
aspértico en las posiciones 203, 218, y/o 269 (empleando la numeracién
mostrada en Figura 1) se sustituyen por residuos de alanina.
Opcionalmente, las variantes Apo-2L. de la presente invencién pueden
comprender una o més de las sustituciones de aminodcido. Opcionalmente,
tales variantes Apo-2L serén variantes selectivas de receptor DR4 o DRS.

La descripcién siguiente se refiere a métodos de producir el ligando
Apo-2, incluidas las variantes de ligando Apo-2, cultivando células
hospederas transformadas o transfectadas con un vector que contiene el
ligando Apo-2, codificando el 4cido nucleico y recuperando el polipéptido
del cultivo celular.

El ADN que codifica el ligando Apo-2 puede obtenerse de cualquier
biblioteta de ADNc, preparada de tejido del que se supone posee el ARNm
del ligando Apo-2 y lo expresa en un nivel detectable. Por consiguiente,
ADN del ligando Apo-2 humano puede obtenerse convenientemente de una
biblioteca de ADNCc preparada de tejidos humanos, tales como la biblioteca
de bacterifagos de ADNc placentario humano, como se describe en
WQ097/25428. El gen que codifica el ligando Apo-2 puede obtenerse
asimismo de una biblioteca genémica o mediante sintesis de
oligonucledtidos.

Las bibliotecas pueden cribarse con sondas (tales como anticuerpos
contra el ligando Apo-2 u oligonucleétidos de por lo menos alrededor de
20-80 bases) disefiadas para identificar el gen de interés o la proteina
codifica por él. El cribado del ADNc o biblioteca genémica con la sonda
seleccionada puede conducirse usando procedimientos estandar, tales como
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los descritos en Sambrook et al., Molecular Cloning: A Laboratory Manual
(New York: Cold Spring Harbor Laboratory Press, 1989). Un medio
alternativo para aislar el gen que codifica el ligando Apo-2 es utilizar la
metodologia PCR [Sambrook et al., supra; Dieffenbach et al., PCR Primer:
A Laboratory Manual (Cold Spring Harbor Laboratory Press, 1995)].

Fragmentos de segmentos de aminodcidos o variantes del ligando
Apo-2 pueden prepararse introduciendo cambios de nucleétidos apropiados
en el ADN del ligando Apo-2, o por sintesis del polipéptido del ligando
Apo-2 deseado. Tales fragmentos o variantes representan inserciones,
sustituciones, y/o eliminaciones de residuos dentro o en uno o dos de los
extremos de la regién intracelular, la regién transmembrana, o la regién
extracelular, o de la secuencia de aminodcidos mostrada para el ligando
Apo-2 de longitud total en Figura 1. Puede elaborarse cualquier
combinacién de insercién, sustitucién, y/o eliminacién para llegar al
constructo final, siempre que el constructo final posea, por ejemplo, una
actividad biologica deseada, tal como actividad apoptdtica, como se define
en esta solicitud. En una incorporacién preferida, los fragmentos o
variantes tienen por lo menos alrededor de 80% de identidad de secuencia
de aminodcidos, mais preferiblemente por lo menos alrededor de 90% de
identidad de secuencia, y, ain més preferiblemente, por lo menos 95%,
96%, 97%, 98% o 99% de identidad de secuencia con las secuencias
identificadas en esta solicitud para los dominios intracelulares,
transmembrana, o extracelulares del ligando Apo-2, o la secuencia de
longitud total para el ligando Apo-2. Los cambios de aminoé4cidos pueden
alterar también procesos pos-traduccién del ligando Apo-2, tales como
cambiar el nimero o posicién de sitios de glucosilacién o alterando las
caracteristicas de anclaje de la membrana.

Variaciones en la secuencia del ligando Apo-2, como se describe
anteriormente, pueden introducirse usando cualquiera de las técnicas y
pautas para mutaciones conservadoras y no conservadoras divulgadas en la
Patente de los Estados Unidos No. 5,364,934. Estas incluyen la

56



WO 2006/029275 PCT/US2005/032015 / J -

/

mutagénesis mediada por oligonucleétidos (dirigida), rastreo de alanina
("alanine scanning'), y mutagénesis PCR.

El andlisis de rastreo de aminodcidos puede emplearse para
identificar uno o mas aminodcidos a lo largo de una secuencia contigua.
Entre los aminodcidos de rastreo preferidos se encuentran los aminodcidos
neutros, relativamente pequefios. Dichos aminodcidos incluyen alanina,
glicina, serina y cisteina. Tipicamente, la alanina es un aminoécido de
barrido preferido entre este grupo, porque elimina la cadena lateral mas alla
del carbono beta y tiene menos tendencia a alterar la conformacién de
cadena principal de la variante. [Cunningham et al., Science, 244:1081
(1989)]. Ademds, la alanina es generalmente preferida por se el aminoécido
més comGn. De igual modo, se encuentra frecuentemente tanto en las
posiciones ocultas como en las expuestas [Creighton, The Proteins, (W.H.
Freeman & Co., NY); Chothia, J. Mol. Biol., 150:1 (1976)].

Los aminodcidos pueden agruparse de acuerdo con similitudes en las
propiedades de sus cadenas laterales (in A. L. Lehninger, in Biochemistry,
second ed., pp. 73-75, Worth Publishers, New York (1975)):

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

(2) polares no cargados: Gly (G), Ser (8), Thr (T), Cys (C), Tyr (Y), Asn
N), GIn (Q

(3) écidos: Asp (D), Glu (E)

(4) bésicos: Lys (K), Arg (R), His (H)

Alternativamente, residuos de ocurrencia natural pueden dividirse en
grupos, basados en propiedades comunes de cadena lateral:

(1) hidréfobos: Norleucina, Met, Ala, Val, Leu, lle;

(2) hidréfilos neutros: Cys, Ser, Thr, Asn, Gln;

(3) écidos: Asp, Glu;

(4) basicos: His, Lys, Arg;

(5) residuos que influyen en la orientacién de la cadena: Gly, Pro;

(6) arométicos: Trp, Tyr, Phe.
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Tabla 1
Residuo Sustituciones Ejemplares Sustituciones
Original Preferidas
Ala (A) Val; Leuy; Ile Val
Arg (R) Lys; Gin; Asn Lys
Asn (N) Gin; His; Asp, Lys; Arg Gin
Asp (D) Glu; Asn Glu
Cys (O Ser; Ala Ser
Gln (Q) Asn, Glu Asn
Glu (E) Asp; Gin Asp
Gly (@) Ala Ala
His (H) Asn; Gln; Lys; Arg Arg
Ile §)) Leu; Val; Met; Ala; Leu
Phe; Norleucina
Leu (L) Norleucina; He; Val; Ile
Met; Ala; Phe
Lys (K) Arg; Gin; Asn Arg
Met (M) Leu, Phe; Ile Leu
Phe (F) Trp; Leu; Val; He; Ala; Tyr Tyr
Pro (P) Ala Ala
Ser (8) Thr Thr
Thr (T) Val; Ser Ser
Trp (W) Tyr; Phe Tyr
Tyr (Y) Trp; Phe; Thr; Ser Phe
Val (V) He; Leu; Met; Phe; Leu
Ala; Norleucina

Variaciones en la secuencia del ligando Apo-2, incluidas asimismo en
el ambito de la invencion, se refieren a derivados de terminal amino o
formas modificadas. Tales secuencias de ligando Apo-2 incluyen
cualquiera de los polipéptidos de ligando Apo-2, descritos en esta solicitud,
que tienen una metionina o metionina modificada (tal como formil
metionilo u otra especie metionilo bloqueado) en el término N de la
secuencia de polipéptidos.

El 4cido nucleico (por ejemplo, ADNc o ADN genémico) que
codifica el ligando Apo-2 natural o variante puede insertarse en un vector
replicable para clonacién adicional (amplificacién del 'ADN) o para
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expresion. Varios vectores se encuentran disponibles al publico. Los
componentes del vector incluyen generalmente, pero no se limitan a, uno o
mas de los siguientes: una secuencia de sefial, un origen de replicacién, uno
o més genes marcadores, un elemento potenciador, un promotor, y una
secuencia de terminacion de transcripcion, cada uno de los cuales se
describe mds adelante. Secuencias de sefial opcionales, origenes de
repliccion, genes marcadores, elementos potenciadores y secuencias
terminadoras de transcripciébn que pueden emplearse son conocidas en el
arte y se describen con mayor detalle en W097/25428.

Los vectores de expresién y clonacién contienen usualmente un
promotor que es reconocido por el organismo hospedero y se enlaza
operacionalmente a la secuencia de dcido nucleico del ligando Apo-2. Los
promotores son secuencias no traducidas localizadas corriente arriba (51)
del coddén de iniciacién de un gen estructural (generalmente con alrededor
de 100 1.000 bp), que controlan la transcripcién y traduccién de una
secuencia particular de acido nucleico, tal como la secuencia de acido
nucleico del ligando Apo-2, a la cual se enlazan operacionalmente.
Tipicamente, tales promotores caen dentro de dos clases, inducibles y
constitutivos. Los promotores inducibles son promotores que inician
niveles incrementados de transcripcion de ADN bajo su control, en
respuesta a algin cambio en las condiciones de cultivo, por ejemplo, la
presencia o ausencia de un nutriente o un cambio en temperatura.
Actualmente es bien conocido un gran niimero de promotores, reconocidos
por una variedad de células hospederas potenciales. Estos promotores se
enlazan operacionalmente al ligando Apo-2 que codifica el ADN retirando
el promotor de la fuente de ADN por digestién de enzimas de restriccién e
insertando la secuencia promotora aislada en el vector. Tanto la secuencia
promotora del ligando Apo-2 natural como muchos promotores heterélogos
pueden utilizarse para dirigir la amplificacion y/o expresién del ADN del
ligando Apo-2.
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Promotores apropiados para uso con hospederos procariotas y
eucariotas son conocidos en el arte, y se describen con mayor detalle en
WO97/25428.

Un método preferido para la produccién de Apo-2L soluble en E. coli
emplea un promotor inducible para la regulacién de la expresion del
producto. El uso de un promotor inducible, controlable, permite el
crecimiento del cultivo a la densidad celular deseable antes de la induccién
de la expresién del producto y la acumulacién de cantidades significativas
de producto que pueden no ser bien toleradas por el hospedero.

Varios sistemas promotores inducibles (T7 polmerasa, trp y alcalina
fosfatasa (AP)) se han evaluado por los Solicitantes para la expresion de
Apo-2L (forma 114-281). EIl uso de cada uno de estos tres promotores
resulté en cantidades significativas de trimero de Apo-2L biolégicamente
activo, soluble, que se recuperd de la pasta celular recogida. El promotor
AP se prefiere entre estos tres sistemas promotores inducibles ensayados
debido al control de promotor més estricto y a la mayor densidad celulary a
las concentraciones volumétricas alcanzadas en la pasta celular recogida.

La construccién de vectores apropiados, que contienen uno ¢ mas de
los componentes ya enumerados, emplea técnicas estindar de ligamiento.
Plasmidos aislados o fragmentos de ADN se segmentan, se ajustan a la
medida, y se re-ligan en la forma deseada para generar los plasmidos
requeridos.

En el andlisis para confirmar las secuencias correctas en los
pladsmidos construidos, las mezclas de ligamiento pueden usarse para
transformar la cepa K12 294 de E. coli (ATCC 31,446) y transformantes
exitosos seleccionados por resistencia a la ampicilina o tetraciclina, donde
sea apropiado. Plasmidos de los transformantes se preparan, se analizan por
digestion de endonucleasa de restriccion, y/o se secuencian usando técnicas
estdndar conocidas en el arte. [Véase, por ejemplo, Messing et al., Nucleic
Acids Res., 9:309 (1981); Maxam et al., Methods in Enzymology, 65:499
(1980)].
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Pueden emplearse vectores de expresién que permiten la expresién
transitoria en células mamiferas de ADN que codifica el ligando Apo-2. En
general, la expresion transitoria involucra el uso de un vector de expresion
que es capaz de replicarse eficientemente en una célula hospedera, de modo
que la célula hospedera acumula muchas copias del vector de expresién y, a
su vez, sintetiza altos niveles de un polipéptido deseado codificado por el
vector de expresion [Sambrook et al., supra]. Sistemas de expresién
transitoria, que comprenden un vector de expresion apropiado y una célula
hospedera, permiten la identificacion positiva conveniente de polipéptidos
codificados por ADN clonados, asf como el cribado rapido de tales
polipéptidos respecto a propiedades biologicas o fisiologicas deseadas. Por
consiguiente, sistemas de expresion transitoria son particularmente atiles en
la invencién para propésitos de identificar andlogos y variantes del ligando
Apo-2, que son el ligando Apo-2 biolégicamente activo.

Otros métodos, vectores, y células hospederas apropiadas para
adaptacién a la sintesis del ligando Apo-2 en cultivo de células de
vertebrado recombinantes se describen en Gething et al., Nature, 293:620-
625 (1981); Mantei et al., Nature, 281:40-46 (1979); EP 117,060; y EP
117,058.

Células hospederas apropiadas para clonar o expresar el ADN en los
vectores en esta solicitud son las células de procariota, levadura, o
eucariotas superiores. Procariotas apropiados para este propdsito incluyen,
pero no se limitan a, eubacterias, tales como organismos gram-negativos o
gram-positivos, por ejemplo, Enterobacteriaceae tales como Escherichia,
por ejemplo, E. coli, Enterobacter, Erwinia, Klebsiella, Proteus,
Salmonella, por ejemplo, Salmonella typhimurium, Serratia, por ejemplo,
Serratia marcescans, y Shigella, asi como Bacilli tales como B. subtilis y B.
licheniformis (por ejemplo, B. licheniformis 41P divulgado en DD 266,710
publicada el 12 de abril de 1989), Pseudomonas tales como P. aeruginosa, y
Streptomyces.  Preferiblemente, la célula hospedera debe segregar

cantidades minimas de enzimas proteoliticas.
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Aparte de los procariotas, microbios eucariéticos tales como hongos
filamentosos o levadura son hospederos de clonacion o expresién
apropiados para vectores que codifican el ligando Apo-2. Células
hospederas apropiadas para la expresion del ligando Apo-2 glucosilado se
derivan de organismos multicelulares. Ejemplos de tales células
hospederas, incluidas las células CHO, se describe también en
W097/25428.

Células hospederas se transfectan y preferiblemente se transforman
con los vectores de expresion y clonacioén ya descritos para produccion del
ligando Apo-2 y se cultivan en medio modificado, segiin sea apropiado,
para inducir promotores, seleccionar transformantes, o amplificar los genes
que codifican las secuencias deseadas.

La transfeccién se refiere a la absorcion de un vector de expresion
por una célula hospedera, sin importar si, efectivamente, se expresan o no
secuencias codificantes cualesquiera. Numerosos métodos de transfeccion
son conocidos al experto de habilidad ordinaria, por ejemplo, CaPO, y
electroporacién. La transfeccion exitosa se reconoce generalmente cuando
ocurre cualquier indicacién de la operacidn de este vector en las células
hospedera.

Transformacién significa introducir ADN en un organismo de modo
que el ADN es replicable, o bien como elemento extracromosdmico o bien
por un integrante cromosdmico. Dependiendo de la célula huésped
utilizada, la transformacion se realiza usando técnicas estandar apropiadas a
tales células. El tratamiento con calcio empleando cloruro de calcio, como
se describe en Sambrook et al., supra, o electroporacién se utiliza
generalmente para procariotas u otras células que contienen barreras
sustanciales de pared celular. La infeccién con Agrobacterium tumefaciens
se usa para la transformacion de ciertas células vegetales, como se describe
por Shaw et al., Gene, 23:315 (1983) y WO 89/05859 publicada el 29 de
junio de 1989. Ademis, pueden transfectarse plantas usando tratamiento
con ultrasonido como se describe en WO 91/00358 publicada el 10 de enero
de 1991.
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Para células mamiferas sin tales paredes celulares, puede emplearse
el método de precipitacion de fosfato de calcio de Graham y van der Eb,
Virology, 52:456-457 (1978). Aspectos generales de transfecciones del
sistema huésped de células mamiferas se han descrito en la Patente de los
Estados Unidos No. 4,399,216. Las transformaciones en levadura se llevan
tipicamente a cabo de acuerdo con el método de Van Solingen et al., J.
Bad., 130:946 (1977) y Hsiao et al., Proc. Natl Acad. Sci. (USA), 76:3829
(1979). No obstante, también pueden usarse otros métodos para introducir
ADN en las células, tales como por microinyeccion nuclear,
electroporacién, fusién de protoplasto bacteriano con células intactas, o
policationes, por ejemplo, polibreno, poliornitina. Para varias técnicas de
transformar células mamiferas, véase Keown et al.,, Methods in
Enzymology, 185:527-537 (1990) y Mansour et al., Nature, 336:348-352
(1988).

Células procariotas usadas para producir el ligando Apo-2 pueden

cultivarse en un medio de cultivo apropiado, como se describe
generalmente en Sambrook et al., supra. Formas particulares de medios de
cultivo, que pueden empelarse para cultivar E. coli, se describen ademés en
los Ejemplos que siguen. Células hospederas mamiferas usadas para
producir el ligando Apo-2 pueden cultivarse en una variedad de medios de
cultivo.

Ejemplos de medios de cultivo disponibles en el comercio incluyen
Ham's F10 (Sigma), Minimal Essential Medium ("MEM", Sigma), RPMI-
1640 (Sigma), y Dulbecco's Modified Eagle's Medium ("DMEM", Sigma).
Cualquiera de estos medios pueden suplementarse, segin sea necesario, con
hormonas y/u otros factores de crecimiento (tales como insulina,
transferrina, o factor de crecimiento epidérmico), sales (tales como cloruro
de sodio, calcio, magnesio, y fosfato), tampones (tales como HEPES),
nucledtidos (tales como adenosina y timidina), antibiéticos (tales como el
medicamento Gentamycin™), oligoelementos (definidos como compuestos
inorgénicos usualmente presentes en concentraciones finales en el rango

micromolar), y glucosa o una fuente de energia equivalente. Cualesquiera
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otros suplementos necesarios pueden incluirse asimismo en concentraciones
apropiadas serian conocidos a los expertos en el arte. Las condiciones de
cultivo, tales como temperatura, pH, y similares, son las empleadas
previamente con la célula hospedera seleccionada para expresién, y seran
evidentes para el profesional de experiencia ordinaria.

En general, principios, protocolos, y técnicas practicas para
maximizar la productividad de cultivos de células mamiferas pueden
encontrarse en Mammalian Cell Biotechnology: A Practical Approach, M.
Butler, ed. (IRL Press, 1991).

De acuerdo con un aspecto de la presente invencidn, uno o més iones
de metal divalente se agregardn tipicamente a o se incluirdn en el medio de
cultivo para cultivar o fermentar las células anfitrionas. Los iones de metal
divalente estin preferiblemente presentes en o se agregan al medio de
cultivo en un nivel de concentracion suficiente para mejorar la capacidad de
almacenamiento, incrementar la solubilidad, o contribuir a la formacién de
trimeros estables de Apo-2L, coordinados por uno o més iones de zinc. La
cantidad de iones de metal divalente que pueden agregarse dependerd, en
parte, de la densidad de las células hospederas en el medio de cultivo o la
sensibilidad potencial de las células hospederas a dichos iones de metal
divalente. Con densidades mayores de células hospederas en el cultivo,
puede ser ventajoso incrementar la concentracién de iones de metal
divalentes. Si los iones de metal divalente se agregan durante o después de
la expresion del producto por las células hospederas, puede ser deseable
ajustar o aumentar la concentracién de iones de metal divalente a medida
que se incrementa la expresion de producto por las células hospederas.
Generalmente se cree que niveles trazadores de iones de metal divalente
presentes en medios tipicos de cultivo celular, cominmente obtenibles,
pueden no ser suficientes para una formacién de trimeros estable. Por
consiguiente, se prefiere la adicién de cantidades adicionales de iones de
metal divalente, como se describe en esta solicitud.

Preferiblemente, los iones de metal divalente se agregan al medio de

cultivo en una concentracion que no afecte adversa o negativamente el
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crecimiento de las células hospederas, si los iones de metal divalente se
estan agregando durante la fase de crecimiento de las células hospederas en
el cultivo. En cultivos en matraces de agitacion, se observo que el ZnSO,
agregado en concentraciones de més de 1 mM pueden resultar en una
densidad menor de las células hospederas. Los expertos en el arte
observarén que las células bacterianas pueden secuestrar iones de metal en
forma efectiva, formando complejos de iones de metal con matrices
celulares. En consecuencia, en los cultivos celulares, es preferible agregar
los iones seleccionados de metal divalente al medio de cultivo después de la
fase de crecimiento (una vez alcanzada la densidad deseada de células
hospederas) o justo antes de la expresion de producto por las células
hospederas. Para garantizar que estén presentes cantidades suficientes de
jones de metal divalente, pueden agregarse iones adicionales de metal
divalente o alimentarse al medio de cultivo durante la fase de expresién de
producto.

La concentracién de iones de metal divalente en el medio de cultivo
no debe exceder la concentracién que pueda ser perjudicial o toxica a las
células hospederas. En los métodos de la invencién que emplean la célula
hospedera, E. coli, se prefiere que la concentracion de los iones de metal
divalente en el medio de cultivo no exceda de alrededor de ImM
(preferiblemente, < ImM). Ain més preferiblemente, la concentracion de
iones de metal divalente en el medio de cultivo es alrededor de 50
micromolar a alrededor de 250 micromolar. Muy preferiblemente, el ién de
metal divalente usado en tales métodos es sulfato de zinc. Es deseable
agregar los iones de metal divalente al cultivo celular en una cantidad en
donde los iones de metal y el trimero de ligando Apo-2 puedan estar
presentes en una relacién molar 1:1.

Los iones de metal divalente pueden agregarse al medio de cultivo en
cualquier forma aceptable. Por cjemplo, puede prepararse una solucién del
i6n de metal utilizando agua, y la solucién del i6n de metal divalente puede
agregarse o alimentarse al medio de cultivo.
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La expresion del Apo-2L puede medirse en una muestra
directamente, por ejemplo, mediante transferencia convencional de
Southern ("Southern blotting"), transferencia de Northern para cuantificar
la transcripcién de mARN [Thomas, Proc. Natl. Acad. Sci. USA, 77:5201-
5205 (1980)], dot blotting (anélisis de ADN), o transferencia in situ, usando
una sonda apropiadamente marcada, basada en las secuencias suministradas

aqui. Pueden emplearse varias etiquetas, muy cominmente radiois6topos y,
particularmente, 2p No obstante, pueden emplearse también otras
técnicas, tales como utilizar nucledtidos modificados con biotina para
introduccion en un polinucleétido. La biotina sirve entonces como el sitio
de unién a avidina o anticuerpos, que pueden marcarse con una extensa
variedad de etiquetas, tales como radionucleétidos, fluorescentes o enzimas.
Alternativamente, pueden emplearse anticuerpos que pluedan reconocer
bicatenarios especificos, incluidos bicatenarios de ADN, bicatenarios de
ARN, y bicatenarios hibridos ADN-ARN o bicatenarios de proteina-ADN.
Los anticuerpos, a su vez, pueden marcarse y el andlisis puede llevarse a
cabo donde el bicatenario se une a la superficie de modo que, después de la
formacion del bicatenario en la superficie, pueda detectarse la presencia de
anticuerpo unido al bicatenario. Alternativamente, la expresién de los
genes puede medirse por métodos inmunolégicos, tales como tincién
inmunohistoquimica de células o secciones de tejido y anilisis de cuitivo
celular o fluidos corporales, para cuantificar directamente la expresion del
producto génico. Con técnicas de tincién inmunohistoquimica, se prepara
una muestra de células, tipicamente por deshidracion y fijacion, seguida por
la reaccién con anticuerpos marcados, especificos para el producto génico
acoplado, donde las etiquetas se utilizan por lo general en forn:la detectable
visualmente, tal como etiquetas enziméticas, etiquetas fluorescentes,
etiquetas luminescentes, y similares.

Anticuerpos (tiles para tincién inmunohistoquimica y/o anslisis de
fluidos de muestra pueden ser monoclonales o policlonales, y pueden
prepararse en cualquier mamifero. Convenientemente, los anticuerpos

pueden prepararse contra un polipéptido de ligando Apo-2 natural o contra
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un tido sintético, basados en las secuencias de ADN, suministradas en
esta solicitud, o contra una secuencia exdgena fusionada al ADN del
ligando Apo-2 y que codifique un epitopo de anticuerpo especifico.

El ligando Apo-2 se recupera preferiblemente del medio de cultivo
como un polipéptido segregado, si bien puede recuperarse también de los
lisados de células hospederas cuando se producen directamente sin una
sefial secretora. Si el ligando Apo-2 es unido a la membrana, puede
desprenderse de la membrana usando una solucién detergente apropiada
(por ejemplo, Triton-X 100) o su region extracelular puede liberarse por
segmentacién enzimitica.

Cusando el ligando Apo-2 se produce en una célula recombinante
distinta de una de origin humano, el ligando Apo-2 esta libre de proteinas o
polipéptidos de origen humano. No obstante, usualmente es necesario
recuperar o purificar el ligando Apo-2 de proteinas de células
recombinantes o polipéptidos para obtener preparaciones que sean
sustancialmente homogéneas en cuanto al ligando Apo-2. Como un primer
paso, el medio de cultivo o lisado puede centrifugarse para retirar desechos
celulares particulados. A continuacién el ligando Apo-2 se purifica de
proteinas solubles contaminantes y polipéptidos, siendo ejemplares los
siguientes procedimientos de procedimientos apropiados de purificacion:
por fraccionamiento en columna de intercambio idnico, precipitacion en
etanol, HPLC de fase inversa; cromatografia en silice o en una resina de
intercambio catiénico tal como DEAE o CM; cromatoenfocado; SDS-
PAGE; precipitacion en sulfato de amonio; filtracion en gel usando, por
ejemplo, Sephadex G-75; columnas de diafiltracién y proteina A Sepharose
para eliminar contaminantes tales como IgG.

En una incorporacién preferida, el ligando Apo-2 puede aislarse por
cromatografia de afinidad. Fragmentos o variantes del ligando Apo-2, en
los cuales se han eliminado, insertado o substituido residuos se recuperan en
la misma forma que el ligando Apo-2 natural, tomando en consideracién
cualesquiera cambios sustanciales en las propiedades, ocasionados por la

variacion. Por ejemplo, la preparacién de una fusién de ligando Apo-2 con
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otra proteina o polipéptido, verbigracia, un antigeno bacteriano o virico,
facilita la purificacién; una columna de inmunoafinidad, que contenga un
anticuerpo para el antigeno, puede usarse para absorber el polipéptido de
fusion.

Igualmente puede ser Gtil un inhibidor de proteasa tal como fenil
metil sulfonil fluoruro (PMSF) para inhibir la degradacion proteolitica
durante la purificacién, y pueden incluirse antibiticos para prevenir el
crecimiento de contaminantes adventicios. Un experto en el arte observara
que métodos de purificacién apropiados para el ligando Apo-2 natural
pueden requerir modificacién para explicar los cambios en el caricter del
ligando Apo-2 o sus variantes luego de la expresion en un cultivo de células
recombinantes.

Durante cualquiera de tales pasos de purificacién, puede ser deseable
exponer el Apo-2L recuperado a una solucién que contenga iones de metal
divalente o a un material de purificacién (tal como un medio de
cromatografia o soporte) que contengs uno o més iones de metal divalente.
En una incorporacion preferida, los iones de metal divalente y/o agente
redactor se usa durante la recuperacién o purificacién del Apo-2L.
Opcionalmente, los dos, los iones de metal divalente y el agente reductor,
tal como DTT o BME, pueden utilizarse durante la recuperacién o
purificacién del Apo-2L. Se cree que el uso de iones de metal divalente
durante la recuperacion o purificacién permitird la estabilidad del trimero
Apo-2L o preservard el trimero Apo-2L formado durante el paso de cultivar
las células.

La siguiente descripcién se refiere también a métodos de producir el
ligando Apo-2 unido covalentemente (en lo sucesivo, “"conjugado") a uno o
mas grupos quimicos. Grupos quimicos apropiados para uso en un
conjugado de Apo-2L de la presente invencién son preferiblemente no
significativamente téxicos o inmunégenos. Opcionalmente, el grupo
quimico se selecciona para producir un conjugado Apo-2L que pueda
guardarse y usarse bajo condiciones apropiadas de almacenamiento. Una
variedad de grupos quimicos ejemplares que pueden conjugarse a
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polipéptidos son bien conocidos en el arte e incluyen, por ejemplo,
carbohidratos, tales como aquellos carbohidratos que ocurren naturalmente
en glucoproteinas, poliglutamato, y polimeros no proteinaceos, tales como
polioles (véase, por ejemplo, Patente de los Estados Unidos No. 6,245,901).

Un poliol, por ejemplo, puede conjugarse a polipéptidos tales como
un Apo-2L en uno o mas residuos de aminoécidos, incluidos residuos de
lisina, como se divulga en WO 93/00109, supra. El poliol empleado puede
ser cualquier polimero éxido de poli(alquileno) y puede tener una cadena
lineal o ramificada. Polioles apropiados incluyen los sustituidos en una o
maés posiciones hidroxilo con un grupo quimico, tal como un grupo alquilo
que tiene entre uno y cuatro carbonos. Tipicamente, el poliol es un
poli(alquilen glicol), tal como poli(etilen glicol) (PEG) y, en consecuencia,
para facilidad de la descripcion, el resto de la discusién se refiere a una
incorporacién ejemplar en donde el poliol empleado es PEG y el proceso de
conjugar el poliol a un polipéptido se designa "PEGilacién". No obstante,
los expertos en el arte reconocerdn que pueden utilizarse otros polioles,
tales como, por ejemplo, copolimeros poli(propilen glicol) y polietilen-
polipropilen glicol, usando las técnicas de conjugacion descritas en esta
solicitud para PEG.

El peso molecular promedio del PEG empleado en la pegilacion del
Apo-2L puede variar y, tipicamente, estd en el rango desde alrededor de 500
a alrededor de 30.000 daltons (D). Preferiblemente, el peso molecular
promedio del PEG va desde alrededor de 1.000 a alrededor de 25.000 D y,
més preferiblemente, desde alrededor de 1.000 a alrededor de 5.000 D. En
una incorporacién, la pegilacion se lleva a cabo con un PEG que tiene un
peso molecular promedio de alrededor de 1.000 D. Opcionalmente, el
homopolimero PEG es no sustituido, pero puede sustituirse también en un
extremo con un grupo alquilo. Preferiblemente, el grupo alquilo es un
grupo C1-C4 alquilo y, muy preferiblemente, un grupo metilo. Las
preparaciones PEG se encuentran disponibles en el comercio y, tipicamente,
aquellas preparaciones PEG apropiadas para uso en la presente invencion

son preparaciones no homogéneas comercializadas de acuerdo con el peso
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molecular promedio. Por ejemplo, preparaciones PEG(5000) disponibles
el comercio contienen, por lo general, moléculas que varian ligeramente en
peso molecular, usualmente = 500 D.

El ligando Apo-2 de la invencién puede estar en varias formas, tal
como en forma de monémero o forma de trimero (que comprende tres
monémeros). Opcionalmente, un trimero Apo-2L se pegilard en una
manera tal que una molécula PEG se enlace o conjugue a uno, dos o cada
uno de los tres monémeros que componen el Apo-2L trimérico. En dicha
incorporacién, se prefiere que el PEG empleado tenga un peso molecular
promedio de alrededor de 1.000 a alrededor de 5.000 D. Se contempla
ademés que los trimeros Apo-2L puedan pegilarse "parcialmente”, es decir,
en donde s6lo uno o dos de los tres monémeros que componen el trimero se
enlazan o conjugan a PEG.

En el arte se conoce una variedad de métodos para pegilar proteinas.
Métodos especificos de producir proteinas conjugadas a PEG incluyen los
métodos descritos en la Patente de los Estados Unidos No. 4,179,337,
Patente de los Estados Unidos No. 4,935,465 y Patente de los Estados
Unidos No. 5,849,535. Tipicamente la protefna se enlaza covalentemente
mediante uno o mas de los residuos de aminodcidos 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 el grupo(s) reactivo se designa en esta solicitud como polimero
activado. El grupo reactivo reacciona selectivamente con los grupos amino
libres u otros grupos reactivos en la proteina. El polimero PEG puede
acoplarse al grupo amino u otro grupo reactivo en la proteina en una manera
aleatoria o especifica del sitio. Se entenderd, sin embargo, que el tipo y
cantidad del grupo reactivo seleccionado, asi como el tipo de polimero
empleado, para obtener resultados Optimos, dependerd de la proteina
particular o variante de proteina empleada para impedir que el grupo
reactivo tenga que reaccionar con demasiados grupos particularmente
activos en la proteina. Puesto que esto no es completamente posible de

evitar, se recomienda que generalmente se emplee desde alrededor de 0.1 a
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1.000 moles, preferiblemente 2 a 200 moles, de polimero activado por mol
de proteina, dependiendo de la concentracién de proteina. La cantidad final
de polimero activado por mol de proteina es un saldo para mantener la
actividad 6ptima, optimizando al mismo tiempo, si es posible, la semivida
circulatoria de la proteina.

Se contempla asimismo que el Apo2L descrito en esta solicitud puede
enlazarse o fusionarse ademds a secuencias de cremallera de leucina usando
técnicas conocidas en el arte.

ST ITEL LRI P L L L]

Métodos para generar anticuerpos de receptor de muerte celular y
anticuerpos CD20 se describen también en esta solicitud. El antigeno a
usarse para la produccién, o cribado, de anticuerpo puede ser, por ejemplo,
una forma soluble del antigeno o una porcién del mismo, que contenga el

-epitopo deseado. Alternativa o, adicionalmente, pueden usarse células que
expresen el antigeno en su superficie celular para generar, o cribar, el
anticuerpo. Otras formas del antigeno, ttiles para generar anticuerpo, seran

evidentes a los expertos en el arte.

(i)  Anticuerpos policlonales

Los anticuerpos policlonales se producen preferiblemente en
animales por inyecciones multiples subcuténeas (sc) o intraperitoneales (ip)
del antigeno relevante y un adyuvante. Puede ser itil conjugar el antigeno
relevante a una proteina que sea inmunégena en la especie a inmunizar, por
ejemplo, hemocianina de lapa, seroalbmina, tiroglobulina bovina, o
inhibidor de tripsina de soya, usando un agente bi-funcional o derivatizante,
por ejemplo, éster de maleimidobenzoil sulfosuccinimida (conjugacion
mediante residuos de cisteina), N-hidroxisuccinimida (mediante residuos de
lisina), glutaraldehido, anhidrido succinico, SOCl,, o R'N=C=NR, donde R
yR! son diferentes grupos alquilo.

Los animales se inmunizan contra el antigeno, conjugados
inmuné6genos, o derivados combinando, por ejemplo, 100 ug 6 5 g de la
proteina o conjugado (para conejos o ratones, respectivamente) con 3
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volimenes de adyuvante completo de Freund e inyectando la solucion
intradérmicamente en miltiples sitios. Un mes después, los animales se
revacunaron/reforzaron con 1/5 a 1/10 la cantidad original de péptido o
conjugado en adyuvante completo de Freund por inyeccién subcutdnea en
multiples sitios. Siete a catorce dias después, los animales se sangran y el
suero se analiza para establecer la concentracién de anticuerpos. Los
animales se revacunan hasta que se nivela la concentraci6n.
Preferiblemente, el animal se revacuna con el conjugado del mismo
antigeno, pero se conjuga a una proteina diferente y/o a través de un
reactivo diferente de enlazamiento cruzado. Asimismo pueden elaborarse
conjugados en cultivo de células recombinantes como fusiones de proteina.
Ademas, agentes agregantes tales como sulfato de aluminio son apropiados
para intensificar la respuesta inmunitaria.

(ii)  Anticuerpos monoclonales

Anticuerpos monoclonales se obtienen de una poblacién de
anticuerpos sustancialmente homogéneos, es decir, los anticuerpos
individuales que comprenden la poblacién son idénticos, excepto por
posibles mutaciones que ocurran naturalmente, que puedan estar presentes
en cantidades menores. Por consiguiente, el calificativo "monoclonal”
indica el cardcter del anticuerpo como no siendo una mezcla de anticuerpos
discretos.

Por ejemplo, los anticuerpos monoclonales pueden elaborarse usando
el método del hibridoma, descrito por primera vez por Kohler et al., Nature,
256:495 (1975), o puede elaborarse por métodos de ADN recombinante
(Patente de los Estados Unidos No. 4,816,567).

En el método del hibridoma, un ratén u otro animal huésped
apropiado, tal como un hémster, se inmuniza, tal como se describe mas
arriba en el texto, para provocar linfocitos que produzcan o sean capaces de
producir anticuerpos, que se unirin especificamente a la proteina usada para

inmunizacién. Alternativamente, los linfocitos pueden inmunizarse in vitro.
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En seguida, los linfocitos se fusionan con células de mieloma usando un
agente fusionante apropiado, tal como polietilen glicol, para formar una
célula de hibridoma (Goding, Monoclonal Antibodies: Principles and
Practice, pp.59-103 (Academic Press, 1986)

Las células de hibridoma asi preparadas se siembran y cultivan en un
medio de cultivo adecuado, que preferiblemente contiene una o mas
sustancias que inhiben el crecimiento o surpervivencia de las células de
mieloma progenitoras no fusionadas. Por ejemplo, si las células de
mieloma progenitoras carecen de la enzima hipoxantina guanina
fosforibosil transferasa (HGPRT o HPRT), el medio de cultivo para los
hibridomas incluird tipicamente hipoxantina, aminopterina, y timidina
(medio HAT), sustancias que impiden el crecimiento de células deficientes
en HGPRT.

Células preferidas de mieloma, son aquellas que se fusionan
eficientemente, favorecen una produccién estable de alto nivel de
anticuerpo por las células seleccionadas productoras de anticuerpos, y son
sensibles a un medio tal como HAT. Entre éstas, lineas preferidas de
células de mieloma son lineas de mieloma murino, tales como las derivadas
de tumores de ratén MOPC-21 y MPC-11 disponibles del Salk Institute Cell
Distribution Center, San Diego, California USA, y células SP-2 o células
X63-Ag8-653 disponibles de la American Type Culture Collection,
Manassas, Virginia USA. Tembién se han descrito lineas de células de
mieloma humano y heteromiecloma ratén-humano para la produccién de
anticuerpos monoclonales humanos (Kozbor, J. Immunol, 133:3001 (1984);
Brodeur et al, Monoclonal Antibody Production Technigues and
Applications, phginas 51-63 (Marcel Dekker, Inc., New York, 1987)).

El medio de cultivo en el cual estin creciendo las células del
hibridoma se analiza para determinar la produccién de anticuerpos
monoclonales dirigidos contra el antigeno. Preferiblemente, la
especificidad de union de anticuerpos monoclonales producidos por células

del hibridoma se determina por inmunoprecipitacién o por un analisis de
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unién in vitro, tal como radioinmunoanalisis (RIA) o anilisis de
inmunoabsorcién ligado a enzima (ELISA).

Por ejemplo, la afinidad de unién del anticuerpo monoclonal puede
determinarse mediante el andlisis Scatchard de Munson el al, Anal
Biochem., 107:220 (1980).

Una vez identificadas las células del hibridoma que producen
anticuerpos de la especificidad, afinidad y/o actividad deseada, los clones
pueden subclonarse limitando los procesos de dilucién y cultivarse por
métodos estandar (Goding, Monoclonal Antibodies: Principles and
Practice, pp.59-103 (Academic Press, 1986)). Medios apropiados de
cultivo para este propdsito incluyen, por ejemplo, medio D-MEM o RPMI-
1640. Adicionalmente, las células del hibridoma pueden cultivarse in vivo
como tumores asciticos en un animal.

Los anticuerpos monoclonales segregados por los subclones se
separan convenientemente del medio de cultivo, fluido ascitico, o suero
mediante  procedimientos convencionales de purificacién de
inmunoglobulina tales como, por ejemplo, cromatografia de hidroxilapatita
proteina A-sefarosa, electroforesis en gel, dilisis, o cromatografia de
afinidad.

El ADN que codifica los anticuerpos monoclonales se aisla
facilmente y se secuencia usando procedimientos convencionales (por
ejemplo, usando sondas de oligonucléotidos que son capaces de unirse
especificamente a genes que codifican las cadenas pesada y ligera de
anticuerpos murinos). Las células del hibridoma sirven como fuente
preferida de tal ADN. Una vez aislado, el ADN puede ponerse en vectores
de expresion, los cuales se transfectan luego en células hospederas tales
como células de E. coli, células COS de simio, células derivadas de ovario
de hamster chino (CHO), o células de mieloma, que no producen de otro
modo proteina de inmunoglobulina, con el fin de sintetizar anticuerpos
monoclonales en tales células hospederas. Articulos de rescfia sobre la

expresion recombinante en bacterias de ADN que codifica el anticuerpo

74



WO 2006/029278 L\ PCT/US2005/032015

incluyen Skerra et al., Curr. Opinion in Immunol, 5:256-262 (1993) y
Pliickthun, Immunol. Revs. 130:151-188 (1992).

En una incorporacion adicional, los anticuerpos pueden aislarse de
bibliotecas de fagos de anticuerpos, generadas usando las técnicas descritas
en 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)
describen el aislamiento de anticuerpos humanos y murinos,
respectivamente, usando bibliotecas de fagos. Publicaciones subsiguientes
describen la produccién de anticuerpos humanos de alta afinidad (rango
nM) mediante entremezcla de cadenas (Marks et al, Bio/Technology,
10:779-783 (1992)), asi como infeccién combinatoria y recombinacién in
vivo como una estrategia para construir bibliotecas muy grandes de fagos
(Waterhouse et al, Nucl Acids Res., 21:2265-2266 (1993)). Por
consiguiente, estas técnicas son alternativas viables a las técnicas
tradicionales de hibridoma de anticuerpo monoclonal para el aislamiento de
anticuerpos monoclonales.

El ADN puede modificarse ademis, por ejemplo, sustituyendo la
secuencia codificante para dominios constantes de cadena ligera y pesada
en vez de las secuencias murinas homélogas (Patente de los Estados Unidos
No. 4,816,567; Morrison, et al., Proc. Natl Acad. Sci. USA, 81:6851
(1984)), o uniendo a la secuencia codificante de inmunoglobulina toda, o
parte, de la secuencia codificante para un polipéptido no inmunoglobulina.

Tipicamente tales polipéptidos no-inmunoglobulina se sustituyen por
los dominios constantes de un anticuerpo, o se sustituyen por los dominios
variables de un sitio combinador de antigeno de un anticuerpo para crear un
anticuerpo bivalente, quimérico, que comprende un sitio combinador de
antigeno, con especificidad para un antigeno, y otro sitio combinador de
antigeno con especificidad para un antigeno diferente..

(iii) Anticuerpos humanizados

Métodos para humanizar anticuerpos no humanos son bien conocidos
en el arte. Preferiblemente, un anticuerpo humanizado tiene uno o més

residuos de aminodcidos introducidos en él de una fuente que es no
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humana. Estos residuos de aminodcidos no humanos se denominan a
menudo residuos de "importacién”, los cuales se toman tipicamente de un
dominio variable de "importacién”. La humanizacién puede realizarse
esencialmente siguiendo el método de Winter et al., Jones et al., Nature
32]:522-525 (1986); Riechmann et al, Nature 332:323-327 (1988);
Verhoeyen et al., Science 239:1534-1536 (1988), o mediante sustitucién de
secuencias de region hipervariable para las secuencias correspondientes de
un anticuerpo humano. En consecuencia, tales anticuerpos "humanizados”
son anticuerpos quiméricos (Patente de los Estados Unidos No. 4,816,567),
en donde sustancialmente menos de un dominio variable humano intacto se
ha sustituido por la secuencia correspondiente de una especie no humana.
En la prictica, anticuerpos humanizados son tipicamente anticuerpos
humanos en los cuales algunos residuos de la regién hipervariable y,
posiblemente, algunos residuos FR se sustituyen con residuos de sitios
andlogos en anticuerpos de roedor.

La eleccién de dominios variables humanos, livianos y pesados, para
usarlos en elaborar los anticuerpos humanizados es muy importante para
reducir la antigenicidad. De acuerdo con el denominado método de "ajuste
6ptimo”, se criba la secuencia del dominio variable de un anticuerpo de
roedor contra toda la biblioteca de secuencias de dominio variable
conocidas. La secuencia humana que es mis préxima a la del roedor se
acepta entonces como la regién marco (FR) humano 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 regién marco particular
derivado de la secuencia de consenso de todos los anticuerpos humanos de
un subgrupo particular de cadenas ligeras y pesadas. El mismo marco
puede utilizarse para varios anticuerpos humanizados diferentes. Carter et
al., Proc. Natl. Acad. Sci. USA, 89:4285 (1992); Presta et al., J. Immnol,
151:2623 (1993)).

Es ademds importante que los anticuerpos se humanicen conservando
una alta afinidad para el antigeno y otras propiedades biolégicas favorables.
Para lograr este objetivo, de acuerdo con un método preferido, anticuerpos
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humanizados se preparan por un proceso de anilisis de las secuencias
progenitoras y varios productos humanizados conceptuales usando modelos
tri-dimensionales de las secuencias progenitoras y humanizadas.
Cominmente se dispone de modelos tri-dimensionales de inmunoglobulina
y son familiares a los expertos en el arte. Se dispone de programas de
computador, los cuales ilustran y visualizan estructuras probables de
conformacién tri-dimensional de secuencias seleccionadas de
inmunoglobulina candidata. La inspeccion de estas visualizaciones permite
el andlisis del papel probable de los residuos en el funcionamiento de la
secuencia de inmunoglobulina candidata, es decir, el anélisis de residuos
que influyen en la capacidad de la inmunoglulina candidata de unir su
antigeno. De esta forma, pueden seleccionarse residuos FR y combinarse
de las secuencias receptoras y de importacion, de modo que se logre la
caracteristica del anticuerpo deseado, tal como creciente afinidad para el
antigeno(s) diana. En general, los residuos de regi6n hipervariable se hallan
directa y, la mayoria de las veces, sustancialmente implicados en influir en
1a union del antigeno.

(iv) Anticuerpos humanos

Como una alternativa a la humanizacién, pueden generarse
anticuerpos humanos. Por ejemplo, actualmente es posible producir
animales transgénicos (verbigracia, ratones) que son capaces, luego de la
inmunizacién, de producir un completo repertorio de anticuerpos humanos
en la ausencia de produccién de inmunoglobulina endégena. Por ejemplo,
se ha descrito que la eliminacién homocigética del gen de la regién de
union a la cadena pesada (Jy;) del anticuerpo en ratones mutantes quiméricos
y de linea germinatural resulta en completa inhibicién de la produccién de
anticuerpos enddgenos. La transferencia del arreglo de genes de
inmunoglobulina de linea germinatural humana en tales ratones mutantes de
linea germinatural resultara en la produccion de anticuerpos humanos luego
de la exposicién al antigeno. Véase, por ejemplo, Jakobovits et al., Proc.
Natl. Acad. Sci. USA, 90:2551 (1993); Jakobovits et al., Nature, 362:255-
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258 (1993); Bruggermann et al., Year i\Dmuno., 7:33 (1993); Patentes de
los Estados Unidos No. 5,591,669, 5,589,369 y 5,545,807.

Alternativamente, tecnologfa de muestrario de fagos puede usarse
para producir anticuerpos humanos y fragmentos de anticuerpo in vitro, a
partir de repertorios de genes de dominio variable (V) de inmunoglublina de
donantes no inmunizados. De acuerdo con esta técnica, genes de dominio
V de anticuerpo se clonan sin cambio en la fase de lectura ("are cloned in-
frame") en un gen de cubierta proteinica (cipside) mayor o menor de un
bacteriéfago filamentoso, tal como MI13 6 fd, y se visualizan como
fragmentos funcionales de anticuerpo en la superficie de la particula del
fago. Debido a que la particula filamentosa contiene una copia de ADN de
una sola hebra del genoma del fago, las selecciones basadas en las
propiedades funcionales del anticuerpo resultan igualmente en la seleccién
del gen codificante del anticuerpo que exhibe estas propiedades. Por
consiguiente, el fago imita algunas de las propiedades del linfocito B. El
muestrario de fagos puede realizarse en una variedad de formatos,
resefiados en, por ejemplo, Johnson, Kevin 8. y Chiswell, David J., Current
Opinion in Structural Biology 3:564-571 (1993). Para el muestrario de
fagos pueden emplearse varias fuentes de segmentos de gen V. Clackson et
al., Nature 352:624-628 (1991) aislaron un arreglo diverso de anticuerpos
de anti-oxazolona de una pequefia biblioteca combinatoria aleatoria de
genes V derivados de los bazos de ratones inmunizados. Puede construirse
un repertorio de genes V de donantes no inmunizados humanos, y
anticuerpos a un arreglo diverso de antigenos (incluidos auto-antigenos)
pueden aislarse siguiendo esencialmente las técnicas descritas por Marks et
al., J. Mol. Biol. 222:581-597 (1991), o Griffith et al., EMBO J. 12:725-734
(1993). Véase también, Patentes de los Estados Unidos No. 5,565,332 y
5,573,905.

Anticuerpos humanos pueden generarse igualmente in vitro por
linfocitos B activados (véase Patentes de los Estados Unidos No. 5,567,610
y 5,229,275).

(v) Fragmentos de anticuerpo
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Se han desarrollado varias técnil para la produccion de fragmentos
de anticuerpo. Tradicionalmente, estos fragmentos se derivaron por
digestion proteolitica de anticuerpos intactos (véase, por ejemplo, Morimoto
et al., Journal Biochemical and Biophysical Methods 24:107-117 (1992); y
Brennan et al., Science 229:81 (1985)). Sin embargo, estos fragmentos
pueden producirse ahora directamente por células hospederas
recombinantes. Por ejemplo, los fragmentos de anticuerpo de anticuerpo
pueden aislarse de bibliotecas de fagos de anticuerpos discutidas
anteriormente. Alternativamente, fragmentos Fab'-SH pueden recuperarse
directamente de E. coli y acoplarse quimicamente para formar fragmentos
F(ab"), (Carter et al., Bio/Technology 10:163-167 (1992)). De acuerdo con
otra metodologia, fragmentos F(ab'), pueden aislarse directamente de
cultivo de células hospederas recombinantes. Otras técnicas para la
produccion de fragmentos anticuerpo serén evidentes al profesional experto.
En otras incorporaciones, ¢! anticuerpo de eleccion es un fragmento Fv de
cadena Unica (scFv). Véase WO 93/16185; Patente de los Estados Unidos
No. 5,571,894 y Patente de los Estados Unidos No. 5,587,458. El
fragmento de anticuerpo puede ser igualmente un "anticuerpo lineal”, por
ejemplo, como se describe en la Patente de los Estados Unidos 5,641,870.
Tales fragmentos de anticuerpo lineal pueden ser monoespecificos o bi-
especificos.

(vi) Anticuerpos biespecificos

Anticuerpos biespecificos son anticuerpos que poseen afinidades de
unién para dos epitopos diferentes, como minimo.  Anticuerpos
biespecificos ejemplares pueden unirse a dos epitopos diferentes de los
receptores CD20, DR4 o DRS. Las anticuerpos biespecificos pueden usarse
igualmente para localizar agentes citotoxicos a un linfocito B. Estos
anticuerpos poseen un brazo de unién a marcador de linfocito B y un brazo
que une el agente citotdxico (por ejemplo, saporina anti-interferon-a, vinca
alcaloide, cadena de ricina A, metotrexato o hapteno de isétopo
radioactivo). Los anticuerpos biespecificos pueden prepararse como
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anticuerpos de longitud total o fragmentos de anticuerpo (por ejemplo,
anticuerpos biespecificos F(ab"),).

Métodos para elaborar anticuerpos biespecificos son conocidos en el
arte. La produccion tradicional de anticuerpos biespecificos de longitud
total se basa en la co-expresién de dos parejas de cadena ligera-cadena
pesada de inmunoglobulina, donde las dos cadenas tienen especificidades
diferentes. Millstein er al, Nature, 305:537-539 (1983). Debido a la
clasificacién aleatoria de cadenas ligeras y pesadas de inmunoglobulina,
estos hibridomas (cuadromas) producen una mezcla potencial de 10
diferentes moléculas de anticuerpo, de las cuales sélo una posee la
estructura biespecifica correcta. La purificacién de la molécula correcta, lo
cual se hace usualmente por los pasos de cromatografia de afinidad, es mas
bien dificil, y los rendimientos del producto son bajos. Procedimientos
similares se divulgan en WO 93/08829 y en Traunecker et al., EMBO J.,
10:3655-3659 (1991).

De acuerdo con un enfoque diferente, dominios variables de
anticuerpo con las especificidades de unién deseadas (sitios combinadores
de anticuerpo-antigeno) se fusionan a secuencias de dominio constante de
inmunoglobulina. La fusién es preferiblemente con un dominio constante
de cadena pesada de inmunoglobulina, que comprende por lo menos parte
de las regiones de union flexible, CH2 y CH3. Se prefiere tener la primera
region constante de cadena pesada (CH!) conteniendo el sitio necesario
para union de la cadena ligera, presente en por lo menos una de las fusiones.
ADN que codifican las fusiones de cadena pesada de inmunoglobulina y, si
se desea, la cadena ligera de inmunoglobulina, se insertan en factores de
expresion separados, y se co-transfectan en un organismo hospedero
apropiado. Esto facilita una gran flexibilidad en ajustar las proporciones
mutuas de los tres fragmentos del polipéptido en incorporaciones cuando
proporciones desiguales de las tres cadenas de polipéptido usadas en la
construccion proporcionan los rendimientos 6ptimos. No obstante, es
posible insertar las secuencias codificantes para las dos o todas las tres
cadenas de polipéptido en un vector de expresién cuando la expresion de
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por lo menos dos cadenas de polipéptido& proporciones iguales resulta en

altos rendimientos, o cuando las proporciones no son de significancia

particular.

En una incorporacion preferida de este enfoque, los anticuerpos
biespecificos se componen de una cadena pesada de inmunoglobulina
hibrida con una primera especificidad de unién en un brazo, y una pareja
cadena ligera-cadena pesada de inmunoglobulina hibrida (que proporciona
una segunda especificidad de union) en el otro brazo. Se encontré que esta
estructura asimétrica facilita la separacién del compuesto biespecifico
deseado de combinaciones no deseadas de cadena de inmunoglobulina, en
la medida en que la presencia de una cadena ligera de inmunoglobulina en
solo una mitad de las moléculas biespecificas ofrece un modo facil de
separacién. Esta metodologia se divulga en WO 94/04690. Para mayores
detalles de generar anticuerpos biespecificos, véase, por ejemplo, Suresh et
al., Methods in Enzymology 121: 210 (1986). De acuerdo con otro enfoque
descrito en WO 96/27011 o Patente de los Estados Unidos 5,731,168, la
interfase entre una pareja de moléculas de anticuerpo puede disefiarse para
maximizar el porcentaje de heterodimeros que se recuperan del cultivo de
células recombinantes. La interfase preferida comprende por lo menos una
parte de la region Cy3 de un dominio constante de anticuerpo. En este
método, una o mds cadenas laterales pequefias de aminoédcidos de la
interfase de la primera molécula de anticuerpo se reemplazan con cadenas
laterales mas grandes (por ejemplo, tirosina o triptéfano). "Cavidades"
compensatorias de tamafio idéntico o similar a la cadena(s) lateral grande se
crean en la interfase de la segunda molécula de anticuerpo reemplazando
cadenas laterales de aminodcidos grandes con mds pequeiias (por ejemplo,
alanina o treonina). Esto proporciona un mecanismo para aumentar el
rendimiento del heterodimero sobre otros productos finales indeseados tales

como homodimeros.
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Anticuerpos  biespecificos incluyen anticuerpos enlazados
cruzadamente o de " heteroconjugado”. Por ejemplo, uno de los anticuerpos
en el heteroconjugado puede acoplarse a avidina, el otro a biotina. Tales
anticuerpos, por ejemplo, han sido propuestos para apuntar células del
sistema inmunitario a células indeseadas (Patente de los Estados Unidos
No. 4,676,980), y para tratamiento de infeccion de VIH (WO 91/00360,
WO 92/200373, y EP 03089). Los anticuerpos de heteroconjugado pueden
elaborarse usando cualesquiera métodos convenientes de enlazamiento
cruzado. Agentes adecuados de enlazamiento cruzado son bien conocidos
en el arte, y se divulgan en la Patente de los Estados Unidos No. 4,676,980,
junto con un nimero de técnicas de enlazamiento cruzado.

Asimismo, se han descrito en la literatura técnicas para generar
anticuerpos biespecificos a partir de fragmentos de anticuerpo. Por
ejemplo, anticuerpos biespecificos pueden prepararse usando ligamiento
quimico. Brennan et al., Science, 229: 81 (1985); Shalaby et al., J. Exp.
Med., 175: 217-225 (1992).

Se han descrito asimismo varias técnicas para elaborar y aislar

fragmentos de anticuerpo bivalentes, directamente de cultivo de células
recombinantes. Por ejemplo, se han producido anticuerpos biespecificos
usando cremalleras de leucina. Kostelny ef al., J. Immunol., 148(5): 1547-
1553 (1992). Los péptidos de cremallera de leucina de las proteinas Fos y
Jun se enlazaron a las porciones Fab' de dos anticuerpos diferentes mediante
fusion de genes. Los homodimeros de anticuerpo se redujeron en la regién
de unién flexible para formar mondémeros y luego se re-oxidaron para
formar los heterodimeros del anticuerpo. La tecnologia "diacuerpo”
descrita por Hollinger et al, Proc. Natl. Acad Sci. USA, 90: 6444-6448
(1993) ha proporcionado un mecanismo alternativo para elaborar
fragmentos de anticuerpos biespecificos. Los fragmentos comprenden un
dominio variable de cadena pesada (Vy) conectado a un dominio variable
de cadena ligera (V.) por un conector que es demasiado corto para permitir
el emparejamiento entre los dos dominios en la misma cadena. Por

consiguiente, los dominios V4 y V. de un fragmento son forzados a
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emparejarse con los dominios V. y Vy com lementanos del otro fragmento,
formando asf dos sitios de unién de antigeno. En la misma forma se ha
informado de otra estrategia para elaborar fragmentos de anticuerpos
biespecificos mediante el uso de dimeros Fv de cadena lnica (sFv). Véase
Gruber et al., J. Immunol., 152:5368 (1994).

Se contemplan anticuerpos con més de dos valencias. Por ejemplo,
pueden prepararse anticuerpos triespecificos. Tutt et al. J. Immunol. 147:
60 (1991). Anticuerpos con tres o mis sitios de unién a antigeno se
describen en WO01/77342 (Miller and Presta), incorporada expresamente
en esta solicitud por referencia.

El anticuerpo usado en los métodos o incluido en los articulos de
fabricacion en esta solicitud se conjuga opcionalmente a un agente
citotoxico.

Agentes quimioterapéuticos Utiles en la pgeneracién de tales
conjugados anticuerpo-agente citotoxico se han descrito anteriormente.

También se contemplan en esta solicitud conjugados de un anticuerpo
y una o mas toxinas de molécula pequefia tales como caliqueamicina,
maitansina (Patente de los Estados Unidos 5,208,020), tricoteno y CC1065.
En una incorporacién de la invencion, el anticuerpo se conjuga a una o més
moléculas de maitansina (por ejemplo, alrededor de 1 a alrededor de 10
moléculas de maitansina por molécula de anticuerpo). La maitansina
puede, por ejemplo, convertirse en May-SS-Me, la cual puede reducirse a
May-SH3 y hacerse reaccionar con anticuerpo modificado (Chari et al.
Cancer Research 52: 127-131 (1992)) para generar un inmunoconjugado
maitansinoide-anticuerpo.

Alternativamente, el anticuerpo se conjuga a una 0 més moléculas de
caliqueamicina. La familia de caliqueamicina de antibiéticos es capaz de
producir cortes de ADN de doble hebra en concentraciones sub-
picomolares. Anélogos estructurales de caliqueamicina que pueden usarse
incluyen, pero no se limitan a, y;', @', a;', N-acetily,', PSAG y 0
(Hinman et al., Cancer Res. 53:3336-3342 (1993) y Lode et al., Cancer Res.
58:2925-2928 (1998)).
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Toxinas enziméiticamente activnly sus fragmentos que pueden usarse
incluyen cadena A de la difteria, fragmentos activos no unién de toxina de
la difteria, cadena A de exotoxina (de Pseudomonas aeruginosa), cadena A
de ricina, cadena A de abrina, cadena A de modeccina, alfa-sarcina,
proteinas de Aleurites fordii, proteinas de diantina, proteinas de Phytolaca
americana (PAPI, PAPII, y PAP-S), inhibidor de momordica charantia,
curcina, crotina, inhibidor de sapaonaria officinalis, gelonina, mitogelina,
restrictocina, fenomicina, fenomicina y los tricotecenos. Véase, por
ejemplo, WO 93/21232 publicada el 28 de octubre de 1993.

La presente invencion contempla ademds un anticuerpo conjugado
con un compuesto con actividad nucleolilica (por ejemplo, una ribonucleasa
o ADNendonucleasa tal como deoxiribonucleasa, ADNasa).

Se dispone de una variedad de is6topos radioactivos para la
produccién de antagonistas radioconjugados o anticuerpos. Los ejemplos
incluyen AN P 1B Y”, Re'®, Re'®, Sm'”, Bi?"? y PZ e isdtopos
radioactivos de Lu.

Conjugados del anticuerpo y agente citotéxico pueden elaborarse
usando una variedad de agentes de acoplamiento de proteinas bifuncionales
tales como N-succinimidil-3-(2-piridilditiol) propionato (SPDP),
succinimidil-4-(N-maleimidometil)ciclohexano-1-carboxilato, iminotiolano
(IT), derivados bifuncionales de imidoésteres (tales como HCI de dimetil
adipimidato), ésteres activos (tales como disuccinimidil suberato),
aldehidos (tales como glutaraldehido), compuestos bis-azido (tales como bis
(p-azidobenzoil)hexanodiamina), derivados de bis-diazonio (tales como bis-
(p-diazoniobenzoil)-ctilendiamina), diisocianatos (tales como tolien 2,6-
diisocianato), y compuestos de fluor bis-activo (tales como 1,5-difluoro-
2,4-dinitrobenceo). Por ejemplo, puede prepararse una inmunotoxina de
ricina como se describe en Vitetta et al., Science, 238: 1098 (1987). Acido
1-isotiocianatobencil-3-metildietilen triaminapentaacético marcado con
carbono 14 (MX-DTPA) es un agente quelante ejemplar para conjugacién
de radionucledtido al antagonista o anticuerpo. Véase W(094/11026. El
conector puede ser un "conector segmentable" que facilite la liberacién del
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medicamento citotoxico en la célula. Por ejemplo, pueden usarse un
conector libil al 4cido, un conector sensible a peptidasa, un conector
dimetilico o conector que contenga disulfuro (Chari et al., Cancer Res.
52:127-131 (1992)).

Alternativamente, una proteina de fusion que comprenda un
anticuerpo y el agente citotéxico puede elaborarse, por ejemplo, por
técnicas recombinantes o sintesis de péptidos.

Los anticuerpos de la presente invencién pueden conjugarse también
con una enzima activadora de profiarmaco, que convierte un profarmaco
(por ejemplo, un agente quimioterapéutico peptidilo, véase WO 81/01145)
en un medicamento antineopldsico activo. Véase, por ejemplo, WO
88/07378 y Patente de los Estados Unidos No. 4,975,278.

El componente enzimético de tales conjugados incluye cualquier
enzima capaz de actuar sobre un proférmaco, de tal manera que lo convierta
en su forma citotéxica, mis activa.

Las enzimas que son utiles en el método de esta invencion incluyen,
pero no se limitan a, alcalina fosfatasa 0Gtil para convertir profirmacos que
contienen fosfatasa en medicamentos libres; arilsulfatasa (til para convertir
profarmacos que contienen sulfato en medicamentos libres; citosina
deaminasa (Gtil para convertir 5-fluorocitosina no toxica en el medicamento
antineopldsico 5-fluorouracilo; proteasas, tales como serratia proteasa,
termolisina, subtilisina, carboxipeptidasas y catepsinas (tales como
catepsinas B y L), que son ltiles para convertir profirmacos que contienen
péptidos en medicamentos libres; D-alanilcarboxipeptidasas, tutiles para
convertir profédrmacos que contienen sustituyentes D-aminodcidos; enzimas
de segmentacién de carbohidratos tales como p-galactosidasa vy
neuraminidasa tiles para convertir proffirmacos glucosilados en
medicamentos libres; p-lactamasa (Gtil para convertir medicamentos
derivados con pB-lactamas en medicamentos libres; y penicilina amidasas,
tales como penicilina V amidasa o penicilina G amidasa, Utiles para
convertir medicamentos derivados en sus nitrgenos de amina con grupos

fenoxiacetilo o fenilacetilo, respectivamente en medicamentos libres.
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Alternativamente, anticuerpos con actividad enzimética, también conocidos
en el arte como "abzimas" pueden emplearse para convertir los profirmacos
de la invenci6én en medicamentos libres activos (véase, por ejempo, Massey,
Nature 328: 457-458 (1987)). Conjugados anticuerpo-abzima pueden
prepararse como se describe aqui para entrega de la abzima a una poblacion
de células neopldsicas.

Las enzimas de esta invencién pueden unirse covalentemente al
anticuerpo mediante técnicas bien conocidas en el arte, tales como el uso de
agentes de entrecruzamiento heterobifuncional, ya discutidos.
Alternativamente, proteinas de fusién que comprenden por lo menos la
region de unién a antigeno de un anticuerpo, enlazada a por lo menos una
porcién funcionalmente activa de una enzima de la invencién, pueden
construirse utilizando técnicas de ADN recombinante bien conocidas en el
arte (véase, por ejemplo, Neuberger et al., Nature 312: 604-608 (1984)).

Otras modificaciones del anticuerpo se contemplan en esta solicitud.
Por ejemplo, el anticuerpo puede enlazarse a uno de una variedad de
polimeros no proteindceos, por ejemplo, polietilen glicol, polipropilen
glicol, polioxialquilenos, o copolimeros de polietilen glicol y polipropilen
glicol. Para aumentar la semivida sérica del anticuerpo, se puede incorporar
un epitopo de unién a receptor de salvamento en el anticuerpo
(especialmente un fragmento de anticuerpo) como se describe en la Patente
de los Estados Unidos 5,739,277, por ejemplo. Tal como se emplea en esta
solicitud, el término "epitopo de union a receptor de salvamento” se refiere
a un epitopo de la region Fc de una molécula de 1gG (por ejemplo, IgG;,
IgG,, 1gGs, o IgG,) que es responsable de aumentar la semivida sérica in
vivo de la molécula de IgG. Alternativa, o adicionalmente, se pude
incrementar, o disminuir, la semivida sérica alterando la secuencia de
aminodcidos de la regién Fc de un anticuerpo para generar variantes con
unién FcRn alterada. Anticuerpos con union FcRn alterada y/o semivida
sérica se describen en W(000/42072 (Presta, L.).
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Formulaciones que comprenden Apo2L/TRAIL, anticuerpos de
receptor de muerte celular, y/o anticuerpos CD20 se proveen también por la
presente invencion. Se cree que tales formulaciones serdn particularmente
apropiadas para almacenamiento, asi como para administracién terapéutica.
Las formulaciones pueden prepararse por técnicas conocidas. Por ejemplo,
las formulaciones pueden prepararse por intercambio de tampén en una
columna de filtracion en gel.

Tipicamente, una cantidad apropiada de una sal aceptable o vehiculo
se usa en la formulacién para volver la formulacién isoténica. Ejemplos de
vehiculos farmaceuticamente aceptables incluyen solucion salina, solucién
de Ringer y solucién de dextrosa. El pH de la formulacion va
preferiblemente desde alrededor de 6 a alrededor de 9 y, mas
preferiblemente, desde alrededor de 7 a alrededor de 7.5. Serd evidente a
los expertos en el arte que ciertos vehiculos pueden ser mis preferibles
dependiendo de, por ejemplo, la via de administracidn y las concentraciones
del ligando Apo-2, anticuerpos de receptor de muerte celular, y/o
anticuerpos CD20.

Composiciones terapéuticas pueden prepararse mezclando las
moléculas deseadas, que tienen el grado apropiado de pureza, con
vehiculos, excipientes, o estabilizantes opcionales (Remington's
Pharmaceutical Sciences, 16th edition, Osol, A. ed. (1980)), en la forma de

formulaciones liofilizadas, soluciones acuosas o suspensiones acuosas.

Vehiculos, diluyentes, excipientes y estabilizantes aceptables son
preferiblemente no téxicos a los destinatarios en las dosis y concentraciones
empleadas, e incluyen tampones tales como Tris, HEPES, PIPES, fosfato,
citrato, y otros acidos orgénicos; antioxidantes incluidos &cido ascérbico y
metionina; preservantes (tales como cloruro de octadecildimetilbencil
amonio; cloruro de hexametonio; cloruro de benzalconio, cloruro de
benzetonio; fenol, alcohol butilico o bencilico; alquil parabenos tales como
metil o propil parabeno; catecol; resorcinol; ciclohexanol; 3-pentanol; y m-
cresol); polipéptidos de bajo peso molecular (menos de alrededor de 10

residuos); proteinas, tales como albimina sérica, gelatina, o
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inmunoglobulinas; polimeros hidréfilos tales como polivinilpirrolidona;
aminodcidos tales como glicina, glutamina, asparagina, histidina, arginina,
o lisina; monosacaridos, disacdridos, y otros carbohidratos incluidos
glucosa, mannosa, o dextrinas; azlicares tales como sacarosa, mannitol,
trehalosa o sorbitol; iones contrarios formadores de sales tales como sodio;
y/o surfactantes no idnicos tales como TWEEN™, PLURONICS™ o
polietilen glicol (PEG).

Ejemplos adicionales de tales vehiculos incluyen intercambiadores
iénicos, alimina, estearato de aluminio, lecitina, proteinas séricas, tales
como albimina sérica humana, sustancias tamponantes tales como glicina,
acido sérbico, sorbato de potasio, mezclas parciales de glicérido de acidos
grasos vegetales saturados, agua, sales, o electrolitos tales como sulfato de
protamina, hidrogenofosfato disédico, hidrogenofosfato potésico, cloruro de
sodio, silice coloidal, trisilicato de magnesio, polivinilpirrolidona, y
sustancias a base de celulosa. Vehiculos para formas topicas o a base de gel
incluyen polisacdridos tales como carboximetilcelulosa o metilcelulosa
sbdica, polivinilpirrolidona, poliacrilatos, polimeros de bloques
polioxietilen-polioxipropilen, polietilen glicol, y alcoholes de madera. Para
todas las administraciones, se usan convenientemente formas de efecto
prolongado. Tales formas incluyen, por ejemplo, microcépsulas, nano-
cdpsulas, liposomas, emplastos, formas para inhalacién, acrosoles nasales,
tabletas sub-linguales, y preparaciones de liberacién sostenida.

Las formulaciones a usarse para administracién in vivo tienen que ser
estériles. Esto se logra facilmente por filtracion a través de membranas de
filtracién estériles, antes de, o luego de, la liofilizacién y reconstitucién, La
formulacién puede almacenarse en forma liofilizada o en solucién, si se
administra sistemédticamente. @Si en forma liofilizada, se formula
tipicamente en combinacion con otros ingredientes para reconstitucién con
un diluyente apropiado en el momento dél uso. Un ejemplo de una
formulacion liquida es una solucién no preservada, incolora, transparente y

estéril, envasada en un frasquito de dosis tinica para inyeccién subcutinea.
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Las formulaciones terapéuticas se ponfz lo general en un envase

que contiene un puerto de acceso estéril, por ejemplo, una bolsa para
solucidn intravenosa o frasquito que tiene un tapén perforable por una aguja
de inyecciébn hipodérmica. Las formulaciones se administran
preferiblemente como inyecciones intravenosas (i.v.), subcutineas (s.c),
intramusculares (i.m.) repetidas o infusiones, o como formulaciones en
aerosol, apropiadas para administracién intranasal o intrapulmonar (para
administracion intrapulmonar véase, por ejemplo, EP 257,956).
Apo2L/TRAIL, los anticuerpos de receptor de muerte celular, y
anticuerpos CD20 pueden administrarse también en la forma de
preparaciones de liberacién sostenida. Ejemplos apropiados de
preparaciones de liberaci6n sostenida incluyen matrices semi-permeables de
polimeros hidréfobos sélidos que contienen la proteina, matrices que estin
en la forma de articulos moldeados, por ejemplo, peliculas, o
microcdpsulas. Ejemplos de matrices de liberacién sostenida incluyen
poliésteres, hidrogeles (por ejemplo, poli(2-hidroxietil-metacrilato) como se
describe por Langer et al., J. Biomed. Mater. Res., 15: 167-277 (1981) y
Langer, Chem. Tech,, 12: 98-105 (1982), o poli(vinilalcohol)), polilactidos
(Patente de los Estados Unidos 3,773,919, EP 58,481), copolimeros de
dcido L-glutdmico y vy etil-L-glutamato (Sidman et al., Biopolymers, 22:
547-556 (1983)), etilen-vinil acetato no degradable (Langer et al.,, supra),
copolimeros degradables acido lactico-acido glicélico tales como el Lupron

Depot (microesferas inyectables compuestas de copolimero acido l4ctico-
4cido glicdlico y acetato de leuprolida), y dcido poli-D-(-)-3-hidroxibutirico
(EP 133,988).

Apo2L/TRAIL, los anticuerpos de receptor de muerte celular, y
anticuerpos CD20 descritos en esta solicitud pueden emplearse en una
variedad de aplicaciones terapéuticas. [Entre estas aplicaciones se
encuentran métodos de tratar varias neoplasias malignas y enfermedades
inmuno-relacionadas. El diagndstico en mamiferos de los diferentes
estados patoldgicos descritos en esta solicitud puede realizarse por el
profesional experto. En el arte se dispone de técnicas diagnésticas que

89



WO 2006/029275 \ :( & PCT/US2005032015

permiten, por ejemplo, el diagndstico o deteccion de cédncer o enfermedad
inmuno-relacionada en un mamifero. Por ejemplo, pueden identificarse
neoplasias malignas mediante técnicas, incluidas pero no limitadas a,
palpacién, examen de sangre, rayos X, NMR y similares. En igual forma
pueden identificarse ficilmente enfermedades inmuno-relacionadas. En
lupus eritematoso sistémico, el mediador central de la enfermedad es la
produccién de anticuerpos auto-reactivos a autoprotefnas/tejidos y la
generacién subsiguiente de inflamacion mediada inmunitariamente.
Clinicamente se afectan 6rganos miltiples y sistemas incluidos el rifién,
pulmén, sistema misculo-esquelético, mucocutdneo, gjo, sisterma nervioso
central, sistema cardiovascular, tubo digestivo, médula osea y sangre. La
artritis reumatoide (RA) es una enfermedad inflamatoria autoinmunitaria
sistémica, que involucra principalmente la membrana sinovial de
articulaciones multiples, con lesién resultante al cartilago articular. La
patogénesis es dependiente de los linfocitos T y se asocia con la produccién
de factores reumatoides, auto-anticuerpos dirigidos contra auto IgG, con la
resultante formacién de complejos inmunitarios que alcanzan niveles
elevados en liquido sinovial y la sangre. Estos complejos en la articulacién
pueden inducir el infiltrado marcado de linfocitos y monocitos en la sinovia
y cambios sinoviales marcados subsiguientes; el espacio articular/liquido
sinovial es infiltrado por células similares con la adicion de numerosos
neutrofilos. Los tejidos afectados son principalmente las articulaciones, a
menudo en un patrén simétrico. No obstante, ocurre también una afeccidn,
extra-articular en dos formas principales. Una forma es el desarrollo de
lesiones extra-articulares con enfermedad articular progresiva continuada y
lesiones tipicas de fibrosis pulmonar, vasculitis, y ulceras cutdneas. La
segunda forma de enfermedad extra-articular es el denominado sindrome de
Felty, que ocurre tardiamente en el curdo de la enfermedad RA, a veces
después de que la enfermedad articular se ha vuelto latente, e implica la
presencia de neutropenia, trombocitopenia y esplenomegalia. Esto puede
acompafiarse por vasculitis en érganos miltiples con formaciones de

infartos, Glceras cutineas y gangrena. A menudo los pacientes también
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desarrollan nédulos reumatoides en el tejido subcutdneo que recubre las
articulaciones afectadas; los nddulos de fase tardia exhiben centros
necroticos rodeados por un infiltrado celular inflamatorio mixto. Otras
manifestaciones que pueden ocurrir en la RA incluyen: pericarditis,
pleuritis, arteritis coronaria, pneumonitis intersticial con fibrosis pulmonar,
queratoconjuntivitis seca, y nddulos reumatoides.

Apo2L/TRAIL, los anticuerpos de receptor de muerte celular, y
anticuerpos CD20 pueden administrarse de acuerdo con métodos conocidos,
tales como administracién intravenosa como una inyeccién intravenosa
rapida o por infusién continua durante un periodo de tiempo, o por vias
intramuscular, intraperitoneal, intracerobrospinal, subcutinea, intra-
articular, intrasinovial, intratecal, oral, topica, o mediante inhalacion.
Opcionalmente, la administracién puede llevarse a cabo mediante infusién
de mini-bomba usando varios dispositivos disponibles en el comercio.

Posologias efectivas y pautas de administracion de Apo2L/TRAIL,
los anticuerpos de receptor de muerte celular, y anticuerpos CD20 pueden
determinarse empiricamente, y realizacion de tales determinaciones se
encuentra dentro de las habilidades corrientes en el arte. Se pueden emplear
posologias tnicas o miltiples. En la actualidad se cree que una posologfa
efectiva o cantidad de Apo2L/TRAIL usado solo puede variar desde
alrededor de 1 pg/kg a alrededor de 100 mg/kg de peso corporal o més al
dia. El aumento de la escala interespecies de las posologias puede llevarse
a cabo en una manera conocida en el arte, por ejemplo, como se divulga en
Mordenti et al., Pharmaceut. Res., 8:1351 (1991). Cuando se emplea la
administracidén in vivo de un Apo2L/TRAIL, cantidades de posologia
normales pueden variar desde alrededor de 10 ng/kg hasta 100 mg/kg de
peso corporal del mamifero o mas por dia, preferiblemente alrededor de 1
pg/kg/dia a 10 mg/kg/dia, dependiendo de la ruta de administracion. En la
literatura se ofrece orientacién con respecto a posologias y métodos

particulares de aplicacién; véase, por ejemplo, Patente de los Estados
Unidos Nos. 4,657,760; 5,206,344; o0 5,225,212. Se anticipa que diferentes
formulaciones serdn efectivas para diferentes compuestos de tratamiento y
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diferentes trastornos, que la administraciébn que se dirige a un érgano o
tejido, por ejemplo, puede requerir la aplicacion en una manera diferente de
la administracién a otro érgano o tejido. Los expertos en el arte entenderan
que la posologia de Apo2L/TRAIL, que tiene que administrarse, variard
dependiendo de, por ejemplo, el mamifero que recibird el Apo2L/TRAIL, la
via de administracion, y otros medicamentos o terapias que se estén
administrando al mamifero.

El anticuerpo CD20 puede ser un anticuerpo tal como Rituximab o
2H7 humanizado, que no se conjuga a un agente citotdxico. Posologias
apropiadas para un anticuerpo no conjugado estin, por ejemplo, en el rango
desde alrededor de 20 mg/m’ a alrededor de 1.000 mg/m®>. En una
incorporacién, la posologia del anticuerpo difiere de la actualmente
recomendada para Rituximab. Regimenes posoldgicos ejemplares para el
anticuerpo CD20 incluyen 375 mg/m’ semanales x 4 o 8; 6 1.000 mg x 2
(por ejemplo, los dias 1 y 15). Se contempla todavia el posible empleo de
terapias adicionales en los métodos. La una o més terapias pueden incluir,
pero no se limitan a, administracién de terapia de radiacién, citocina(s),
agente(s) inhibidores de crecimiento, agentes(s) quimioterapéutico,
agentes(s) citotdxico, inhibidores de tirosina cinasa, inhibidores de ras
farnesil transferasa, inhibidores de angiogénesis, e inhibidores de cinasa
dependiente de ciclina, que son conocidos en el arte y se definen con
particularidad en la anterior Seccién I.

Anticuerpos terapéuticos ejemplares incluyen anticuerpos anti-HER2
incluidos rhuMAb 4D5 (HERCEPTIN.) (Carter et al., Proc. Natl. Acad.
Sci. USA, 89:4285-4289 (1992), Patente de los Estados Unidos No.
5,725,856); anti-IL-8 (St John et al., Chest, 103:932 (1993), y Publicacién
Internacional No. WO 95/23865); anticuerpos anti-VEGF incluidos
anticuerpos anti-VEGF humanizados y/o madurados por afinidad tales
como 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 WO 98/45331, publicada el 15 de octubre de 1998);
anticuerpos anti-PSCA (W001/40309); anticuerpos anti-CD40, incluidos
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S2C6 y sus variantes humanizadas (W(000/75348); anticuerpos anti-CD11a
incluidos Raptiva™ (Patente de los Estados Unidos 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 Publicacion Internacional No. WO
95/19181; Patente de los Estados Unidos No. 5,714,338, expedida el 3 de
febrero de 1998 o Patente de los Estados Unidos No. 5,091,313, expedida el
25 de febrero de 1992, WO 93/04173 publicada el 4 de marzo de1993, o
Publicacién Internacional No. PCT/US98/13410 presentada el 30 de junio
de 1998, Patente de los Estados Unidos No. 5,714,338); anticuerpos anti-
CDI18 (Patente de los Estados Unidos No. 5,622,700, expedida el 22 de
abril de 1997, o como en WO 97/26912, publicada el 31 de julio de 1997);
anticuerpos de anticuerpo de receptor anti-Apo-2 (WO 98/51793 publicada
el 19 de noviembre de 1998); anticuerpos anti-TNF-alfa incluidos cA2
(REMICADE), CDP571 y MAK-195 (véase, Patente de los Estados Unidos
No. 5,672,347 expedida el 30 de septiembre de 1997, Lorenz et al. J.
Immunol. 156 (4) :1646-1653 (1996), y Dhainaut et al. Crit. Care Med. 23
(9):1461-1469 (1995)); anticuerpo de Factor anti-Tisular (TF) (Patente
Europea No. 0 420 937 Bl otorgada el 9 de noviembre de 1994);
anticuerpos de integrina a4-p7 anti-humana (WO 98/06248 publicada el 19
de febrero de 1998); anticuerpos anti-EGFR (anticuerpo 225 quimérico o
humanizado como en WO 96/40210 publicada el 19 de diciembre de 1996);
anticuerpos anti-CD3 tales como OKT3 (Patente de los Estados Unidos No.
4,515,893 expedida el 7 de mayo de 1985); anticuerpos anti-CD25 o anti-
Tac tales como CHI-621 (SIMULECT) y ZENAPAX. (Véase Patente de
los Estados Unidos No. 5,693,762 expedida el 2 de diciembre de 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 gl. Nature 332:323- 337 (1988); anticuerpos
de receptor anti-Fc tales como el anticuerpo M22 dirigido contra Fc.RI
como en Graziano et al J Immunol. 155 (10):4996-5002 (1995);

anticuerpos de antigeno anti-carcinoembrionario (CEA) tales como hMN-

93



WO 2006/029275 \V\g‘( PCT/US2005/032015

14 (Sharkey et al. Cancer Res. 55 (23 Suppl):5935s-5945s (1995);
anticuerpos dirigidos contra células epiteliales de mama incluidas huBrE-3,
hu-Mc 3 y CHL6 (Ceriani et al. Cancer Res. 55(23).5852s-5856s (1995); y
Richman et al. Cancer Res. 55(23 Supp):5916s-5920s (1995)); anticuerpos
que se unen a células de carcinoma de colon tales como 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 LymphoCide (Juweid et al. Cancer Res 55(23 Suppl):5899s-5907s
(1995); anticuerpos anti-EpCAM tales como 17-1A (PANOREX);
anticuerpos anti-GplIb/Illa tales como abciximab o ¢7E3 Fab (REOPRO);
anticuerpos anti-RSV tales como MEDI-493 (SYNAGIS), anticuerpos anti-
CMV tales como PROTOVIR; anticuerpos anti-VIH tales como PRO542;
anticuerpos anti-hepatitis tales como el anticuerpo anti-Hep B OSTAVIR;
anticuerpo anti-CA 125 OvaRex; anticuerpo de epitopo anti-idiotipico GD3
BEC2; anticuerpo anti-v.3 VITAXIN; anticuerpo de carcinoma de células
renales anti-humano tal como ch-G250; ING-1; anticuerpo anti-human 17-
1A (3622W94); anticuerpos de tumor colorrectal anti-humano (A33);
anticuerpo de melanoma anti-humano R24 dirigido contra el gangliésido
GD3; anticuerpos de carcinoma escamoso anti-humano (SF-25); y
anticuerpos de antigeno de leucocito anti-humano (HLA) tales como Smart
ID10 y el anticuerpo anti-HLA DR Oncolym (Lym-1).

La preparacibn y pautas posologicas para los agentes
quimioterapéuticos pueden usarse de acuerdo con las instrucciones del
fabricante o como se determine empiricamente por el profesional experto.
La preparacién y pautas posoldgicas para tal quimioterapia se describen
igualmente en Chemotherapy Service Ed., M.C. Perry, Williams & Wilkins,
Baltimore, MD (1992). El agente quimioterapéutico puede preceder o
seguir a la administracion del Apo2L/TRAIL, el anticuerpo de receptor de
muerte celular, y/o el anticuerpo CD20, o puede administrase
simultineamente con aquél. A veces, puede ser beneficioso administrar
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también una o més citocinas o agente inhibidor del crecimiento. EIl
Apo2L/TRAIL, los anticuerpos de receptor de muerte celular, y los
anticuerpos CD20 (y una o més de otras terapias) pueden administrarse
concurrente o secuencialmente. Luego de la administracién, pueden
analizarse células tratadas in vitro. Donde ha habido tratamiento in vivo, un
mamifero tratado puede monitorearse en varias formas bien conocidas por
el profesional experto. Por ejemplo, pueden examinarse patolégicamente
células cancerosas para analizarlas en cuanto a necrosis o puede analizarse
el suero para detectar respuestas del sistema inmunitario. Para la RA, y
otras enfermedades autoinmunitarias, el Apo2L/TRAIL, el anticuerpo de
receptor de muerte celular, y/o el anticuerpo CD20 pueden combinarse con
una cualquiera o méds de los agentes inmunosupresores, agentes
quimioterapéuticos y/o citocinas enumerados en la anterior Secci6n
Definiciones; uno cualquiera o mas de los férmacos antirreuméticos
modificadores de la enfermedad (DMARDS), tales como hidroxicloroquina,
sulfasalazina, metotrexato, leflunomida, azatioprina, D-penicilamina, Gold
(oral), Gold (intramuscular), minociclina, ciclosporina, inmunoabsorcion de
proteina A estafilocdcica; inmunoglobulina intravenosa (IVIG); farmacos
anti-inflamatorios no esteroides (AINE); glucocorticoide (por ejemplo,
mediante inyeccién en las articulaciones); corticosteroide (por ejemplo,
metilprednisolona y/o prednisona); folato; un anticuerpo de factor de
necrosis anti-tumoral (TNF), por ejemplo, etanercept/ENBREL™,
infliximab/REMICADE™, D2E7 (Knoll) o CDP-870 (Celltech);
antagonista IL-IR (por ejemplo, Kineret), antagonista IL-10 (por ejemplo,
llodecakin); un modulador de coagulacién sanguinea (por ejemplo,
WinRho); un antagonista IL-6/anti-TNF (CBP 1011); antagonista CD40
(por ejemplo, IDEC 131); antagonista de receptor Ig-Fc (MDX33);
inmunomodulador (por ejemplo, talidomida o ImmuDyn); anticuerpo anti-
CDS5 (por ejemplo, H5gl.1); inhibidor de macréfagos (por ejemplo, MDX
33); bloqueador co-estimulador (por ejemplo, BMS 188667 o Tolerimab);
inhibidor de complemento (por ejemplo, h5G1.1, 3E10 un anticuerpo de
factor acelerador anti-deterioro (DAF)); o antagonista IL-2 (zxSMART).
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Para tumores malignos de linfocitos B, por ejemplo, el
Apo2L/TRAIL, anticuerpo de receptor de muerte celular, y/o anticuerpo
CD20 pueden combinarse con un agente quimioterapéutico; citocina, por
ejemplo, una linfocina tal como IL-2, IL-12, o un interferén, tal como
interferén alfa-2a; otro anticuerpo, por ejemplo, un anticuerpo
radiomarcado tal como ibritumomab tiuxetan (ZEVALIN®), yodo "'
tositumomab (BEXXAR™), “'I Lym-1 (ONCOLYM™), 90Y-
LYMPHOCIDE11™; anticuerpo anti-CD52, tal como alemtuzumab
(CAMPATH-1H™), anticuerpo anti-HLA-DR-P, tal como apolizumab,
anticuerpo anti-CD80 (por ejemplo, IDEC-114), epratuzumab, HulD10
(SMART 1D10™), anticuerpo CD19, anticuerpo CD40 o anticuerpo CD22;
un inmunomodulador (por ejemplo, talidomida o ImmuDyn); un inhibidor
de angiogénesis (por ejemplo, un anticuerpo de factor de crecimiento
endotelial anti-vascular (VEGF) tal como AVASTIN™ o talidomida);
vacuna de idiotipo (EPOCH);  ONCO-TCS™; HSPPC-96
(ONCOPHAGE™); terapia liposomica (por ejemplo, liposoma de citrato de
daunorubicina), etc.

En otra incorporacién de la invencién, se proveen articulos de
fabricacion que contienen materiales utiles para el tratamiento de céncer o
enfermedad inmuno-relacionada, descritos anteriormente. En un aspecto, el
articulo de fabricacién comprende (a) un envase que contiene el anticuerpo
CD20 (preferiblemente, el envase contiene el anticuerpo y un vehiculo o
diluyente farmacéuticamente aceptable dentro del envase); (b) un envase
que contiene Apo2L/TRAIL o anticuerpo de receptor de muerte celular
(preferiblemente, el envase contiene el Apo2L/TRAIL o anticuerpo de
receptor de muerte celular y un vehiculo o diluyente farmacéuticamente
aceptable dentro del envase); y (c) un prospecto de envase con instrucciones
para tratar céncer o una enfermedad inmuno-relacionada en un paciente, en
donde las instrucciones indican que las cantidades del anticuerpo CD20 y el
Apo2L/TRAIL o anticuerpo de receptor de muerte celular, que se
administran al paciente, son efectivas para proporcionar una actividad
sinergética en tratar la enfermedad. En todos estos aspectos, el prospecto de
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envase se encuentra sobre o asociado con el envase. Envases apropiados
incluyen, por ejemplo, frascos, ampolletas, jeringas, etc. Los envases
pueden formarse de una variedad de materiales tales como vidrio o pléstico.
El envase contiene una composicién que es efectiva para tratar el cdncer o
enfermedad inmuno-relacionada y puede contar con un puerto de acceso
estéril (por ejemplo el envase puede ser una bolsa de solucién intravenosa o
una ampolleta con un tapén perforable por una aguja de inyeccién
hipodérmica). Por lo menos un agente activo en la composicién es el
anticuerpo CD20, Apo2L/TRAIL o anticuerpo de receptor de muerte
celular. La etiqueta o prospecto de envase indica que la composicién se
utiliza para tratar cincer o una enfermedad inmuno-relacionada en un
paciente o sujeto elegible para tratamiento, incluyendo orientacién
especifica en relacién con las cantidades posologicas e intervalos de
anticuerpo y cualquier otro medicamento que se esté suministrando. El
articulo de manufactura puede comprender ademds un envase adicional que
contenga un tampon diluyente farmacéuticamente aceptable, tal como agua
bacteriostdtica para inyeccion (BWFI), solucién salina tamponada con
fosfato, solucién salina de Ringer, y/o solucién de dextrosa. El articulo de
fabricacién puede incluir ademéds otros materiales deseables desde un punto
de vista comercial y del usuario, incluidos otros tampones, diluyentes,
filtros, agujas, y jeringas. Los siguientes ejemplos se ofrecen con fines
ilustrativos Gnicamente, y no pretenden limitar el 4mbito de la presente
invenciébn en ninguna forma. Todas las referencias de patentes y la
literatura citadas en la presente especificacion se incorporan por la presente
solicitud por referencia en su integridad.
EJEMPLOS

Los reactivos disponibles en el comercio, mencionados en los
ejemplos, se utilizaron segiin las instrucciones del fabricante, salvo que se
indique lo contrario. La fuente de aquellas células identificadas en los
siguientes ejemplos, y a todo lo largo de la especificaciéon, a modo de
referencia a la ATCC es la American Type Culture Collection, Manassas,
Virginia.
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Ejemplo 1
Andlisis de la ion de receptor Apo2L/TRAIL en lineas de

células de linfoma B

Para examinar la expresion en la superficie celular de los receptores
Apo2L/TRAIL (DR4, DRS, DcRl, y DcR2) en lineas de células de linfoma
humano, las lineas de células de linfoma B Ramos, Daudi, Raji, y BJAB
(ATCC) se analizaron mediante FACS usando anticuerpos monoclonales
especificos pare DR4 (mAb 4H6.17.8; ATCC HB-12455), DR5 (mAb
3H3.14.5; HB-12534), DcRl (mAb 6G9; Genentech, Inc.), 0 DcR2 (mAb
1G9, Genentech, Inc.) Para las células Ramos, el analisis se llevo a cabo
dos veces para garantizar la reproducibilidad (RAMOS A y B). Como se
ilustra en la Figura 4, DR4 y DRS5 se expresaron en niveles significativos

(cambio de la fluorescencia media de aproximadamente 0.5 - 1.7 unidades)
en todas las cuatro lineas de células, mientras que DcRl y DcR2 se
expresaron en niveles més bajos o minimos (cambio de la fluorescencia
media de aproximadamente 0 - 0.3 unidades).

Ejemplo 2

Andlisis de la expresion de CD20 en lineas de células de linfoma B

Para examinar la expresién en la superficie celular de CD20 en lineas
de células de linfoma humano, las lineas de células de linfoma B Ramos,
Daudi, Raji, y BJAB (ATCC) se analizaron mediante FACS usando un
anticuerpo monoclonal especifico para CD20 (RITUXAN®, Genentech,
Inc.). Para células Ramos, el anilisis se llevo a cabo dos veces para
garantizar la reproducibilidad (RAMOS A y B). Como se ilustra en Figura
5, todas las cuatro lineas de células expresaron niveles elevados de CD20,
indicados por un cambio de fluorescencia media de aproximadamente 5 - 15
unidades.

Ejemplo 3

Efecto de Apo2L/TRAIL, RITUXAN®, o tratamiento de combinacion

sobre el crecimiento de xenoinjertos de tumor linfoma BJAB

subcutdneos, pre-establecidos en ratones SCID
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Ratones SCID se inyectaron subcutineaniente células de linfoma
BJAB no hodgkiniano de linfocitos B humanos (ATCC) (20 millones de
células por ratén), y los tumores se dejaron crecer a ~200 mm’. A
continuacién los ratones se dividieron en 4 grupos de estudio (8 ratones por
grupo) y se trataron con cinco dosis intraperitoneales (IP) por semana
durante 2 semanas (es decir, los dias 0-4 y 7-11) de vehiculo (0.5M Arg-
Succinato/20mM Tris/0.02% Tween 20 pH =7.2), Apo2L/TRAIL
(aminodcidos 114- 281 de Figura 1) (60 mg/kg), o con 1 dosis IP por
semana durante 2 semanas (es decir, los dias 0 y 7) de RITUXAN® (4
mg/kg, Genentech, Inc.), o la combinacién de estos Gltimos regimenes
Apo2L/TRAIL y RITUXAN® (Figura 6). Los tumores en ratones tratados
con vehiculo crecieron répidamente, mientras que el tratamiento con un
solo agente Apo2L/TRAIL o RITUXAN® retrasé notoriamente el
crecimiento del tumor. Un ratén en al grupo Apo2L/TRAIL mostrd la
completa extirpacién completa del tumor, dejando una incidencia tumoral
(TI) de 7/8. El tratamiento con RITUXAN® no extirpé tumores pero
mostré un efecto mds prolongado. En forma digna de consideracion, el
tratamiento combinado con Apo2L/TRAIL y RITUXAN® produjo una
reduccion dramitica en el volumen del tumor en todos los ratones, con S de
8 ratones mostrando la extirpacién completa del tumor y 3/8 mostrando un
crecimiento minimo del tumor durante un minimo de 28 dias. Estos
resultados indican que Apo2L/TRAIL y RITUXAN® pueden ejercer una
actividad anti-tumoral sinergética contra xenoinjertos de linfoma.

Ejemplo 4

Efecto de Apo2L/TRAIL, RITUXAN®, o tratamiento de combinacion

sobre el crecimiento de xenoinjertos de tumor linfoma BJAB

subcutdneos, pre-establecidos, desarrollados en ratones SCID

Se condujo un estudio similar al descrito en Ejemplo 3. Ratones
SCID se inyectaron subcutineamente con células de linfoma BJAB no
hodgkiniano de linfocitos B humanos (ATCC) (20 millones de células por
ratén), y los tumores se dejaron crecer a ~200 mm’. A continuacién los

ratones se dividieron en 4 grupos de estudio (8 ratones por grupo) y se

99

0.7

\



WO 2006/029275 M PCT/US2005/032015

trataron con cinco dosis intraperitoneales (IP) por semanas durante 2
semanas (es decir, los dias 04 y 7-11) de vehiculo (0.5M Arg-
Succinato/20mM Tris/0.02% Tween 20 pH =7,2), Apo2L/TRAIL
("Apo2L.0"; aminodcidos 114-281 de Fig. 1) (60 mg/kg), o con 1 dosis IP
por semana durante 2 semanas (es decir, los dias 0 y 7) de RITUXAN® (4
mg/kg), o la combinacion de estos tltimos regimenes Apo2L/TRAIL y
RITUXAN®. Los resultados se muestran en Fig. 7. Los tumores en los
ratones tratados con vehiculo crecieron rdpidamente, mientras que el
tratamiento con un solo agente Apo2L/TRAIL o RITUXAN® retras6
notablemente el crecimiento del tumor. Ni Apo2L/TRAIL ni RITUXAN®
produjeron regresiones completas, mientras que RITUXAN® mostréd un
efecto mas prolongado. Al igual que en el estudio descrito en Ejemplo 3, el
tratamiento combinado con Apo2L/TRAIL y RITUXAN® produjo una
reaccioén notoria en el volumen del tumor en todos los ratones, con 6 de 7
ratones mostrando la completa extirpacion del tumor. Estos resultados
indican que Apo2L/TRAIL y RITUXAN® pueden ejercer una actividad
anti-tumoral sinergética contra xenoinjertos de linfoma.

Ejemplo 5

Efecto de Apo2L/TRAIL, RITUXAN®, o tratamiento de combinacion

sobre el procesamiento de caspasa en xenoinjertos de tumor linfoma

BJAB subcutdneos, pre-establecidos, desarrollados en ratones SCID

Para examinar el procesamiento de caspasas mediadoras de apoptosis
en tumores tratados (indicado por procesamiento de caspasa proteolitica),
ratones SCID se inyectaron subcutineamente con células de linfoma BJAB
no hodgkiniano de linfocitos B humanos (ATCC) (20 millones de células
por ratén), y los tumores se dejaron crecer a ~200 mm’. Los ratones se
trataron entonces con vehiculo (0.5M Arg-Succinato/20mM Tris/0.02%
Tween 20 pH =7.2) (n=1), 1 dosis IP de Apo2L/TRAIL (60 mg/kg) (n=1), o
1 dosis IP de RITUXAN® (4 mg/kg, Genentech, Inc.) (n=2), o la
combinacion de estas dos ultimas dosis de Apo2L/TRAIL y RITUXAN®
(n=2). Dos dias después del tratamiento, los tumores se recogieron, se

desintegraron en tampén de lisis, y se sometieron a inmunotransferencia
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con anticuerpos especificos contra Caspasa 8, 3, 9, y 7 (con anticuerpo
actina anti-beta como control de carga) para visualizar el procesamiento de
caspasa (Figura 8). El tratamiento con Apo2L/TRAIL (A) indujo un
procesamiento incrementado de caspasa 8, 3, 9, y 7, comparado con el
control de vehiculo (V), mientras que el RITUXAN® (R) no indujo
procesamiento de caspasa. En particular, el tratamiento de combinacion
con Apo2L/TRAIL y RITUXAN® (AR) no incrementd mis el
procesamiento de caspasa, comparada con Apo2L/TRAIL solo. Estos
resultados sugieren que la actividad anti-tumoral sinergética entre
Apo2L/TRAIL y RITUXAN® no estd necesariamente mediada por la
intensificacién de apoptosis, insinuando que la combinacién de la
activacién de apoptosis, mediada por Apo2L/TRAIL y lisis dependiente de
complemento, junto con ADCC mediada por RITUXAN®, puede estar en
la base de la sinergia anti-tumoral observada.

Ejemplo 6
Efecto del anticuerpo DRS agonistico, RITUXAN®, o tratamiento de

combinacién sobre el crecimiento de xenoinjertos de tumor linfoma
BJAB subcutdneos, pre-establecidos en ratones SCID

Ratones SCID se inyectaron subcutdneamente con células de linfoma
BJAB no hodgkiniano de linfocitos B humanos (ATCC) (20 millones de
células por ratén), y los tumores se dejaron crecer a ~200 mm’. Los ratones
se dividieron entonces en 4 grupos de estudio (7 ratones por grupo) y se
trataron con una inyeccion intraperitoneal (IP) por semana durante 2
semanas (es decir, los dias 0 y 7) de vehiculo (0.5M Arg- Succinato/20mM
Tris/0.02% Tween 20 pH =7.2), anticuerpo monoclonal DR5 agonista
("Apomab") (10 mg/kg), o RITUXAN® (4 mg/kg), o la combinacion de
estos Gltimos regimenes de anticuerpo DR5 y RITUXAN® (Figura 9). Los
tumores en los ratones tratados con vehiculo crecieron ripidamente,
mientras que el tratamiento con agente Gnico de anticuerpo DRS5 o
RITUXAN® retrasd notoriamente el crecimiento del tumor. Hay que
resaltar que el tratamiento combinado con anticuerpo DRS y RITUXAN®

produjo una reduccién dramética en el volumen del tumor en todos los
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ratones, con 5 de 7 ratones mostrando la completa extirpacién del tumor y
2/7 mostrando un crecimiento minimo del tumor durante 35 dias como
minimo. Estos resultados indican que el anticuerpo DRS agonista y
RITUXAN® pueden ejercer actividad anti-tumoral sinergética contra

xenoinjertos de linfoma.

Ejemplo 7
Efecto del anticuerpo DR5 agonistico, RITUXAN®, o tratamiento de
combinacidn sobre el procesamiento de caspasa en xenoinjertos de tumor

linfoma BJAB subcutdneos, pre-establecidos, desarrollados en ratones
SCID

Para examinar el procesamiento de caspasas mediadoras de apoptosis
en tumores tratados (indicado por procesamiento de caspasa proteolitica),
ratones SCID se inyectaron subcuténeamente con células de linfoma BJAB
no hodgkiniano de linfocitos B humanos (ATCC) (20 millones de células
por rat6n), y los tumores se dejaron crecer a ~200 mm’. A continuacién los
ratones se trataron con vehiculo (0.5M. Arg-Succinato/20mM Tris/0.02%
Tween 20 pH =7.2) (n=1), o 1 dosis IP de RITUXAN® (4 mg/kg) (n=2), 0 1
dosis IP de anticuerpo DRS5 agonista (10 mg/kg) (n=2), o la combinaci6n de
estas tltimas dosis de anticuerpo DR5 y RITUXAN® (n=2). Dos dias
después del tratamiento, los tumores se recogieron, se desintegraron en
tampén de lisis, y se sometieron a inmunotransferencia con anticuerpos
especificos contra Caspasa 8, 3, 9, y 7 (con anticuerpo actina anti-beta
como control de carga) para visualizar el procesamiento de caspasa (Figura
10). El tratamiento con anticuerpo DR5 agonista (A) indujo el
procesamiento incrementado de caspasa 8, 3, 9, y 7, comparado con el
control de vehiculo (V), mientras que el RITUXAN® (R) no indujo el
procesamiento de caspasa. Notoriamente, el tratamiento de combinacién
con anticuerpo DR5 y RITUXAN® (AR) no aumentd més el procesamiento
de caspasa, comparado con el anticuerpo DR5 solo. Estos resultados
sugieren que la actividad anti-tumoral sinergética entre el anticuerpo DRS y
RITUXAN® no esta necesariamente mediada por la intensificacion de
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apoptosis, sino més bien que la combinacién de la activacién de apoptosis
mediada por el anticuerpo DRS5 agonista y lisis dependiente de
complemento, junto con ADCC mediada por RITUXAN®, pueden estar en
la base de la sinergia anti-tumoral observada.

Mayores datos que ilustran la expresién de los receptores de CD20 y
Apo2L/TRAIL en lineas de células NHL y los efectos de Rituximab,
Apo2L/TRAIL y sus combinaciones sobre las células cancerosas sc

presentan en las Figuras 11-16.
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LO QUE SE REIVINDICA ES:
1. Un método de tratar células cancerosas, que comprende exponer células

cancerosas mamiferas a una cantidad efectiva sinergética de anticuerpo de
receptor de muerte celular y anticuerpo CD20.

2. El método de la reivindicacién 1 en donde dicho anticuerpo de receptor
de muerte celular agonista es un anticuerpo monoclonal de receptor anti-
DRS.

3. El método de la reivindicacién 1 en donde dicho anticuerpo de receptor
de muerte celular agonista es un anticuerpo monoclonal de receptor anti-
DR4.

4. El método de la reivindicaciéon 1 en donde dichas células cancerosas se
exponen a dicha cantidad efectiva sinergética de anticuerpo de receptor de
muerte celular agonista y anticuerpo CD20 in vivo.

5. El método de la reivindicacién 2 6 3 en donde dicho anticuerpo de
receptor de muerte celuler agonista es un anticuerpo quimérico o un

anticuerpo humanizado.

6. El método de la reivindicacion 2 6 3 en donde dicho anticuerpo de

receptor de muerte celular agonista es un anticuerpo humano.
7. El método de la reivindicacién 1 en donde dicho anticuerpo de receptor
de muerte celular agonista es un anticuerpo que reacciona cruzadamente

con més de un receptor de ligando Apo-2.

8. El método de la reivindicacion 1 en donde dichas células cancerosas son

células de linfoma.
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9. El método de la reivindicacién 1 que comprende ademds exponer las
células cancerosas a uno o més agentes inhibidores de crecimiento.
10. El método de la reivindicacién 1 que comprende ademéds exponer las

células a radiacién.

11. E] método de la reivindicacién 2 en donde dicho anticuerpo DR5 tiene
una afinidad de uni6n a receptor DR5 de 10° M a 10> M.

12. El método de la reivindicacién 1 en donde dicho anticuerpo de receptor
de muerte celular y anticuerpo CD20 se expresa en una célula hospedera
recombinante seleccionada del grupo conformado por una célula CHO, una
célula de levadura y E. coli.

13. El método de la reivindicacién 1 en donde dicho anticuerpo CD20 es un

anticuerpo monoclonal.

14. El método de la reivindicacion 13 en donde dicho anticuerpo CD20 es el
anticuerpo Rituximab.

15. Un método de tratar una enfermedad inmuno-relacionada, que
comprende administrar a un mamifero una cantidad efectiva sinergética de
anticuerpo de receptor de muerte celular agonista y anticuerpo CD20.

16. El método de la reivindicacién 15 en donde dicho anticuerpo de
receptor de muerte celular agonista es un anticuerpo monoclonal de receptor
anti-DRS.

17. El método de la reivindicacién 15 en donde dicho anticuerpo de
receptor de muerte celular agonista es un anticuerpo monoclonal de receptor
anti-DR4.
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18. El método de la reivindicacién 16 6 17 en donde dicho anticuerpo de
receptor de muerte celular agonista es un anticuerpo quimérico o un

anticuerpo humanizado.

19. El método de la reivindicacion 16 o 17 en donde dicho anticuerpo de

receptor de muerte celular agonista es un anticuerpo humano.

20. El método de la reivindicacién 15 en donde dicho anticuerpo de
receptor de muerte celular agonista es un anticuerpo que reacciona

cruzadamente con més de un receptor de ligando Apo-2.

21. El método de la reivindicacién 15 en donde dicha enfermedad inmuno-

relacionada es artritis reumatoide o esclerosis miltiple.

22. El método de la reivindicacién 15 en donde dicho anticuerpo DRS5 tiene
una afinidad de unién a receptor DRS de 10°M™ a 10 M.

23. El método de la reivindicacién 15 en donde dicho anticuerpo de
receptor de muerte celular y el anticuerpo CD20 se expresa en una célula
hospedera recombinante seleccionada del grupo conformado por una célula
CHO, una célula de levadura y E. coli.

24. El método de la reivindicacion 15 en donde dicho anticuerpo CD20 es

un anticuerpo monoclonal.

25. El método de la reivindicacién 24 en donde dicho anticuerpo CD20 es el
anticuerpo Rituximab.

26. El método de la reivindicacion 1 6 15 en donde dicho anticuerpo de

receptor de muerte celular y el anticuerpo CD20 se administran

secuencialmente.
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27. El método de la reivindicacion 1 6 15 en donde dicho anticuerpo de
receptor de muerte celular y el anticuerpo CD20 se administran

concurrentemente.
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1 ATGGCGCCAC CACCAGCTAG AGTACATCTA GATACUTICC TGACAGTGAC
TACCGCGGTEY GTGATCEATC TCATGTAGAT CCACGCAAGG ACCGTCACTG
1 MetAlaProP roProAlaAr gValHisLeu GlyAlaPheL esuAlaValTh

51 TCOGAATCCC GGGAGCGCAS CAAGTAGGAC AGAGGCAGCC GCGGACCACAC
rProAsnPro GlySerAlaA laSerGlyTh rGluAlaAla AlaAlaThrPro

101 CCAGCARAGT GTGAGACTCT TCCGCGGGAA GAATTGUAACC ACAAGGCGAA
GGTCGTTTCA CACCCCGAGA AGGCECCCCT CCTAACTIGE TGCTCCGECCC
35 SarLysVa 1TrpGlySer SerAlaGlyA rgIleGluPr cArgGlyGly

151 GGCCGAGGAG CGCTCCCTAC CTCCATGGGA CAGCACGGAC CCAGTGCCCO
CCGGCTCCTC GCGAGGAATE GAGGTACCCT GTCGTGCCTG GATCACAGGC
GlyArgGlyA laLeuProTh rSerMetGly GIlnHieGlyP roSerAlaAryg

201 GGCCCAGGCA GAGCECACCC CAGGACCCAG GCCEGCECGE GAAGCCAGCC

68 AlaArgAla GlyArgAlaP roGlyProAr gProAlaArg GluAlaSerP
251 CTCGGCTCCA GATCCACAAG ACCTTCAAGT TTGTCGTCGT CAOAATCCTA

roArgLeuAr gValEisLys ThrPhelLysP heValvalva lGlyValleu

301 CTGCAGATCG TACCTAGCTIC AGCTGCAACC ATGATCAATC AATTGGCACA
GACGTCCAGC ATGGATCAAG TCGACUTTGG TAGTTTGAMS TACTAGTTAG
101 LeuGlnValV alProSerSe rAlaAlaThr IlelLysLeuH isAspGlnSe

351 AATTGGCACA CAGCAATGGG AACATAGCCC TTTUGGAGAG TTGTETCCAC
TTARCCETAT GTCGTTACCC TTGTATCGGE AAACCCICTC AACACAGGTG
rIleGlyThr GlnGloTrpG luHisSexrPr olLeuGlyGlu LeuCysProPro

401 CAGGATCTCA TAGATCAGAA CGTCCTGGAG CCTGTAACCG GTGCACAGAG
GTCCTAGAGT ATCTAGTCIT GCAGGACCTC GAACATTOGC CACGTATCTC
135 GlySerHl sArgSerGlu ArgProGlyA laCysAsnAr gCysThrGlu

451 GETGTGGATT ACACCAATGC TTCCAACAAT TTGTTTGCTT GCCTCCCATG
CCACACCCAA TGTGGTTACAE AAGGTTGTTA AACARACGAA CGUAGGGTAC
GlyValGlyT yrThrAsnil aSerAsnhen LeuFfhehAlaC ysLeuProCys

501 TACAGCTTGT ARATCAGATG AAGARGAGAG AAGTCCCTGC ACCACGACCA
ATGTCGAACA TTTAGTCTAC TTCITCTCTC TTCAGGGACG TGGTGCTGAT
168 ThrAlaCys LysSerAsp@ luGluGluAr gSerProCys ThrThrThrA

551 GGAACACAGC ATGTCAGTGC ARACCAGGAA CTTTCCGGAA TGACAATTCT
CCTTGTGTCG TACAGTCACG TTTGATCCTIT GAAAGGCCTT ACTGTTAARGA
rgAsnThrAl aCys@GlnCys LysProGlyT hrFPheArghs nAspAsnSer

601 GCTGAGATGT GCCGGAAGTG CAGCACAGGG TGCCCCAGAG GGATGATCAA
CGACTCTACA CGGCCTTCAC GTCGTETCCC ACGGGGTCTC CCTACCAGTT

201 AlaGluMetC ysArgLysCy sSerThrGly CysProArgG lyMetValLy

651 GCTCAAGGAT TAGTACGCCCT GGAGTAACAT CGAGTGTAETC CACAARGAMT
CCAGTTCCTA ACATGCGGGA CCICACTGTA GCTCACACAG GTGTTITICTITA
sVallysAsp CysThrProT rpSerAspIl eGluCysvVal EisLysGluBer

FIG. 2A
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701 CAGGCAATGG ACATAATATA TOGGTGATTT TGGTTGTGAC TTTGGTTATT
GTCCGTTACC TGTATTATAT ACCCACTAAA ACCAACACTG AAACCAACAA
235 GlyAsnGl yHisAsuIle TrpValIlel euValValTh rLeuValVal

751 COQTTGCTAT TGGTGGCTAT GCTGATIATC TGTTUTTGCA TCGGCTCAGG

Proleuleul, suValAlava lleulleVal CysCysCysI leGlySerGly

801 TTGTGGAGGG GACCCCAAGT GCATGGACAG GGTATUTITC TGGCGCTTAG
AACACCTCCC CTGGAATTCA CGTACCTATC CCACACAAAG ACCGCGAACC
260 gyl_elyaly AspProliysC ysMetAspAr gValCysPhe TrpArgLeus

851 GTCTCCTACG AGGGCCTGOG GCTGAGGACA ATGCTCACAA CGAGATTCTG
CAGAGGATGC TCCCGAACCC CGACTCCTOT TACGAGTGIT GCTCTAAGAC
lyleuLeuAr gGlyProGly AlaGluRspA snAlaBisAs nGluTleLeu

901 AGCAACGCAG ACTCACTATC CACTTTCGTC TCTGAGCAGC AAATGGARAG
TOGTTECEGTC TGAGCGACAG GTGAARGCAG AGACTCGTICG TTTACCITIC
301 SerAsniAlaA spSerLeuSe xThrPheVal SerGluGlnG lnMetGluSe

951 CCAGGAGCCG GCAGATITGA CAGGTGTCAC TGTACAGTCC CCAGGGAAGG
GETCCTCGGC CUTCTAAACT GTCCACATAT ACATGTCAGG GATCOCCTCC
rG1nGluPro AlaAspleuT hrGlyValTh rValGlnSer ProGlyGluAla

1001 CACAGTGTCT GCTGGAACCG GCAGAAGCTG AAGGGTCTCA GAGGAGGAGG
GTGTCACAGA CAACCCTAAC CITCITCGAC TTCCCAGAGT CTCCTCCTCC
335 @GlnCysle uleudlyPro AlaGluAlaG@G luGlySerGl nArgArgArg

1051 CTGCTAGTTC CAGCAAATGG TGCTGACCCC ACTGAGACTC TGATACTGOTT

1101 CTTTGACAAG TTTGCAAACA TCGTOCCCTT TAACTCCTGG GACCAGCTCA

368 PhehspLys PheAlaAsnl leValProPh eAspSerTrp AspdlnLeuN
1151 TGAGGCAGCT GAACCTCACG ARAAATGAGA TCGATGTGGT CAGAGCTGGT

etArgGlnLe uAspLeuThr LysAsnGlul leAspValva lArgAlaGly
1201 ACAGCAOGGCC CAGGGGATAC CTTGTATGCA ATGCTGATGA AATUGETCAA
TGTCETCCOE GTCCCCTACG GAACATACAT TACGACTACT TTACCCAGTT
401 ThrAlaGlyP roGlyAspAl aLeuTyxAla MetLeuMetL ysTrpValhs

1251 CAAAACTGGA CGGAACGCCT CAATCCACAC CCTGCTAGGAT GCCTTGGAGA
GTTTTGACCT GCCTTGCGGA GCTAGGTGTG GGACGACCTA CGGAACCTCT
nLysThrGly ArgAsnAlaS erIleEisTh rLeuleuAsp AlaLeuGlulrg

1301 GGATGGAAGA GAGACATGCA AAAGAGAAGA TTCAGGACCT CTTGATGGAC
CCTACCTTCT CTCTGTACGT TTTCTCTTCT AAGTCCTGGA GAACCACCTG
435 MetGluGl uArgHisAla LysGlulysI leGlnAspLe uleuValAsp

1351 TCTGGARAGT TCATCTACTIT AGARGATOGC ACAGECTICTE CCOTGTCCTT
AGACCTTTCA AGTAGATGAA TCTTCTACCG TGTCCGAGAC GBCACAGGAA
SerGlyLysP heIleTyrLe uGluAspGly ThrGlySerxA laValSerLeu

1401 GGAGTGA

CCTCACT
468 GluOpP*

FIG. 2B
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95

Ile
110

His
125

AsSn
140

Glu
155

Ar
17

1¥5
Th

r
200

val

Ile

val

Lys

Asp

Lys

Ser

Ser

Ile

Ser

Ser

AsSn

ser

Lys

Thr Ser Tyr

P2031R1 PCT Sequence Listin
Sequence Listing

Gln
Phe
Tyr
ser
Pro
Trp
Glu
Pro
Thr
Lys
Ser
Gly
GIn
Asn

Pro

cly
Thr
Phe
Gly

ASn

Gin’

Glu
Leu
Gly
Asn
Arg
Glu
Thr
Asp

Asp

Gly
val
Thr
Ile
Asp
Leu
Thr
val
Thr
Glu
ser
Leu
Tyr
Lys

Pro

Pro Ser

0.

Leu Leu
25

Asn Glu
40

Ala Cys
55

Glu Glu
70

Arg G1n
88

Ile Sser

100

Arg Glu

11

Arg Gly

130

Lys Ala
145:

g

val Ile
175

Phe Ar
190 9

Gln Met
205

Ile Leu
Pigina 1

Leu

GlIn

Leu

Phe

Ser

Leu

Thr

Arg

Arg

Leu

ser

His

Phe

val

Leu

Gly
ser
Lys
Leu
Met
val
val
Gly
ser
Gly
Phe
Glu
Gln
Gln

Met

Gln

Leu

Gin

Lys

ASn

Arg

Gln

Pro

AsSn

Arg

Leu

Lys

Glu

Tyr

Lys

METHODS OF USING DEATH RECEPTOR LIGANDS AND CD20 ANTIBODIES
P2031R1 PCT

PCT/US2005/032015
2005-09-07

us 60/607,834
2004-09-08

Us 60/666,550
2005-03-30

Thr
15

%
Met
45

Glu
60

ser
75

Lys

%0
Glu
105

Gln
120

Thr
135

LysS
1!0
ser
165

Gl
18

Glu
195

Itle
210

Ser



215

P2031R1 PCT Sequence Listin
220

Ala Arg Asn Ser gxa ?Pp ser Lys Asp ggg Glu Tyr Gly Leu 1{5

Ser Ile Tyr GIn Gly Gly Ile Phe Glu LeL Lys Glu Asn Asp Ar
b 24§ 250 25?

Ile Phe val Ser val Thr Asn Glu His Leu Ile Asp Met Asp His
260 265

Glu Ala Ser Phe Phe Gly Ala Phe Leu val Gly
275 280

<210> 2
<211> 1042
<212> DNA

<213> Homo sapiens

<220>
<221> N
<222> 447

<223> may be T or G

<400> 2
tttcctcact

ctgcctggct gacttacage

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

gactataaaa

ggggggaccc
tgctcctgea
gagctgaagc
cttaaaagaa
acagcccctg
atgattrttga
acaaaatatt
ctcacataac
tccaagaatg
aaggagtggg
tggtcatcca
cgatttcagg

ccaatatatt

gaatagagaa
agtcagactc
agcctgggac
gtctctctgt
agatgcagga
gatgacagtt
ctggcaagtc
gaacctctga
tctcccctag
tgggaccaga
aaaaggctct
cattcattec
tgaaaaaggg
aggaaataaa

tacaaataca

aaagtgctag aaatagttgt

tccatctatc
tgtttctgta
ttttcgggge
acctcaaagt

caaaaaatct

aagggggaat
acaaatgagc
ctttttagtt
gactattcag

gaccaaaaca

ggaagggctt
tgacaggatc
agacctgcgt
gtggctgtaa
caagtactcc
attgggaccc
aagtggcaac
ggaaaccatt
tgagagaaag
ggaagaagca
gggccgcaaa
tgagcaactt
ttttactaca
agaaaacaca
caagttatcc
tggtctaaag
atFtdégctt
ééétgataga
ggctaactga
ttttcaggat

aacaaacaga

Pagina 2

cagtgaccgg
atggctatga
gctgatcgtg
ctracgtgta
aaaagtggca
caatgacgaa
tccgtcagcet
tctacagttc
aggtccncag
acacattgtc
ataaactcct
gcacttgagg
tctattccca
aagaacgaca
tgaccctata
atgcagaata
aaggaaaatg
catggaccat
cctggaaaga
gatacactat
aa 1042

270

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



<211> 468
<212> PRYT
<213> Homo sapiens

<400> 3
Me} Ala Pro Pro Prg Ala

val
Ala
Glu
GIn
Pro
Thr
Ser
Gln
Ser
Gly

Pro

Asp
Trp
Ala
ASp
Leu

Ser

Thr
Ala
Pro
His
Arg
Phq
ser
GIn
His.
val

Cys
Thr
Asn
Pro
Ile
val

val

Pro
Arg

Asn

Pro
Thr
Arg
Gly
Pro
Lys
Ala
Trp
Arg
Gly
Thr
Thr
Asp
Arg
Glu
Ile
Leu
Lys
Gly

Ala

Asn
Pro
Gly
Pro
Ala
Phe
Ala
Glu
ser
Tyr
Ala
Arg
Asn
Gly
Cys
Leu
Ile
Cys
Pro

Asp

Pro Gl
20 y

ser Lys
35 Y

Gly Gly
50

ser Ala
65

Arg Glu
8

val val
95

Thr Ile
110

His ser
125

Glu Ar
140 g

Thr Asn
155

%

Asn Thr
185

Ser Ala
200

met val
215

val His
230

val val
245

val' Cys
260 d

Met As
275 g

g

Ser Leu
305

P2031R1 PCT Sequence Listing

Arg

ser

val

Arg

Arg

Ala

val

Lys

Pro

Pro

Ala

ser

Ala

Glu

Lys

Lys

Thr

Arg

Glu

Ser

val
Ala
Trp
Gly
Ala

Ser

Gly

Leu
Leu
Gly

ser.

Asp’

Cys

Met

val

Gly

Leu

Cys

val

Asp

‘Thr

His
Ala
aly
Ala
Arg
Pro
val
His

Gly

Leu Gly Ala
10

Ser Gly Thr
25:

ser
40

Leu
35

Ala
70

Ar
&

Leu

100

AS
11

Glu
130

Ala Cy

ASn
Glu

GIn

Lys
ser
val
Ile
Cys
Asn

Phe

S
145
ASn

. 160

Glu
175

Cgs
130
Ar
20
AS

22

Gly
235

val
250

Gly
265

Phe
280

Ala
295

val
310

ser
Pro
Gly
Leu
Leu
Gln
Leu
Asn
Leu
Glu
Lys
Lys
cys
Asn
Pro
Ser
Trp
His

Ser

Pigina 3

Ala
Thr
Arg
Arg
Gln
ser
Cys
Arg
Phe
Arg
Pro
cys
Thr
Gly
Leu
Gly
Arg

Asn

Phe
Glu
Gly
Ser
Ala
val
val
Ile
Pro
Cys
Ala
Ser
Gly
Ser
Pro
His
Leu
cys
Leu
Glu

Gln

Leu
Ala
Arg
Met
Pro
His
val
Gly
Pro
Thr
cys
Pro
Thr
Thr
Trp
Asn
Leu
Gly
Gly
Ile

Gln

Ala
15

Ala
30

Ile
45

G1
6

Gl
7

LyS

%
Pro
105

Thr
120

Gl
135_

Glu
150

Leu
165

Cys
180

Phe
195

Gl
21

Ser
225

Ile
240

val
255

)
27

Leu
285

Leu
300

Met
315



Glu Ser

Pro Gly

Gln

Glu

Glu

Ala

Pro Ala
320

Gin Cys
335

P2031R1 PCT Sequence Listing
Asp Leu Thr §1¥ val Thr val Gln

Leu Leu Gly

Pro Ala
340

Ser GIn Arg

Thr Glu Thr Leu Met Leu

Arg Arg Leu
350

365

Phe

Leu val Pro Ala Asn

355

Phe Asp L;s Phe
370

Pro Phe Asp Ser Trg Asp G1n Leu Met Arg GIn
38 38

Lys Asn Glu

Asp Ala

Leu

Ile Asg val
39

Tyr Ala Met

410

val

Leu Met L

Arg Asn Ala Ser Ile His Thr Leu L

Glu Glu Arg
Ser Gly Lys

Ser Leu Glu

<210> 4
<211> 1407
<212> DNA

425

His Ala Lys Glu

440

Lys I

Arg Ala Gly. Thr
9 Ala Lob

ys Trp val
415

eu Asp Ala
430

Te GIn Asp
445

Phe Ile Tyr Leu Glu Asp Gly Thr
460

455

‘<213> Homo sapiens

<400> 4
atggcgccac

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

caccagctag
gggagcgcag
gtggggctct
cgctccctac
gggcgcgecc
ggtccacaag
tacctagctc
cagcaatggg
tagatcagaa
acaccaatgc
aaatcagatg
atgtcagtgc
gccggaagtg
tgtacgcecct

aCataatata

agtacatcta
cgagtgggac
tccgeggoga
ctccatggga
caggacccag
accttcaagt
agctgcaacc
aacatagccc
cgtcctggag
ttccaacaat:
aagaagagag
aaaccaggaa
cagcacaggg
ggagtgacat
tgggtgattt

ggtgcgttcc
agaggcagcc
ggattdaacc
cagcacggac
gccggcgegg
ttgtcgtegt
atgatcaatc
tttgggagag
cctgtaaccg
ttgtttgcrt
aagtccctge
ctttccggaa
tgccccagag
cgagtgtgtc
tggttgtgac

Glu Ala Glu
Gly Ala Asp
Ala Asn Ile
Leu Asp Leu
Ala Gly Pro

Asn Lys Thr

Leu Glu Arg
Leu Leu val

Gly Ser Ala

tggcagtgac
gcggeccacac
acgaggcggg
ccagtgceccg
gaagccagcc
cggggtcctg
aattggcaca
ttgtgtccac
gtgcacagag
gcctecccatg
accacgacca
tgacaattct
ggatggtcaa
cacaaagaat

tttggttgtt

Pégjna 4

L]
r W

ser
330

Gl
34

Pro
360

val
375
390

Gly
405

Gl
42

Met
435
Asp
450
val
465

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



ccgttgetgt
ttgtggaggg
gtctcctacg
agcaacgcag
ccaggagccg
cacagtgtct
ctgctggttc
ctttgacaag
tgaggcagct
acagcaggcc
caaaactgga
ggatggaaga
tctggaaagt

tggtggctgt
gaccccaagt
agggcctggg
actcgctgtc
gcagatttga
gctgggacceg
cagcaaatgg
tttgcaaaca
ggacctcacg
caggggatgc
cggaacgcct
gagacatgca
tcatctactt

ggagtga 1407

P2031R1 PCT Sequence Listing

gctgattgtc
gcatggacag
gctgaggaca
cactttcgtc
caggtgtcac
gcagaagctg
tgctgaccec
tcgtgccctt
aaaaatgaga
cttgtatgca
cgatccacac
aaagagaaga

agaagatggc

tgttgttgca
ggtgtgtttc
atgctcacaa
tctgagcagc
tgtacagtcc
aagggtctca
actgagactc
tgactcctgg
tcgatgtggt
atgctgatga
cctgctggat
ttcaggacct
acaggctctg

<210> 5

<211> 411

«<212> PRT

«<213> Homo sapiens

<400> 5
Met Glu G1n Arg G1¥ GIn Asn Ala Pro Ala ala
1l 10
Lys Arg His Gly ng Gly Pro:Arg-Glu _A;g Arg

Gly Leu Arg Val Pro Lys Thr Leu val L:g val

35

Leu Leu Leu val s§5 Ala Glu ser Ala ng Ile

Leu Ala Pro GIn GIn Arg Ala Ala Pro GIn Gln
65 70

Pro Ser Glu Gly Leu Cys Pro Pro Gly His His
80 85.

Gly Arg Asp Cys Ile Ser Cys Lys Tyr Gly GIn
y 95 ys oy 10‘

His Trp Asn Asp Leu Leu Phe Cys Leu Arg Cys
110 11

Ser Gly Glu val Glu Leu Ser Pro Cys Thr Thr
125 130

val Cys GIn.Cys Glu Glu Gly Thr Phe Arg Glu
140 14

Glu Met Cys Arg Lys Cys Arg Thi'Gly Cys Pro
185 'Y 160

Pigina 5

tcggetcagg
tggcgcttgg
cgagattctg
aaatggaaag

ccagoggagg
gaggaggagg
tgatgctgtt
gaccagctca
cagagctggt
aatgggtcaa
gccttggaga
cttggtggac
ccgtgteett

Ser Gly Ala
Gly Ala Arg
val Ala Ala
Thr G1n Gln
Lys Arg Ser
Ile Sser Glu
Asp Tyr Ser
Thr Arg Cys
Thr Arg Asn
Glu Asp Ser

Arg Gly Met

800
850
900
950
1000
1050
1100
1150
1200
1250
1300
1350
1400

Ar
1

Pro
30

val
45

As
6

ser
75

As
9

Thr
105
AS
12
Thr
135

Pro
150

val
165



Lys

Lys

Leu

val

Pro

Asn

Pro

val

Ala

Asn

Phe

Lys

Ala

val

Ala

ASp

Ala

val

Glu

Ile

Leu

Glu

val

Glu

Asn

Glu

Glu

Ala

Leu

Ala

Asn

Leu

His

Asp

<210> 6
<211> 440
<212> PRT
<213> Homo sapiens

<400> 6
Me} Glu GIn Arg G1¥

Gly
Ser
val
Pro
Arg
Leu
Gln
M.et
Ala
Gly
ASp
Gly
Gly
Lys
Glu
Leu

Ser

Asp
Gly
Ala
Tyr
val
Asn
Glu
Leu
Glu
Asp
Leu
Leu
His
Thr
Thr
Leu

Ala

Cys
%o
Ile
185

val
200

Leu
215
AS
23
Glu
245

Met
260

Ser
275

Ar
29

Pro
305
val
320

Met
335

Ar
35

Gl
36

Leu
380

ser
395

Leu
410

Lys Arg His Gly Pro
20

Gly Pro Arg val P;o
5

Thr
Ile
Phe
Lys
Arg
Ile
Glu
Pro
Ser
Thr
Pro
Asp
Asp
Arg
Gly
Ser

ser

GIn
Gly

Lys

Leu Leu Leu Vval s§5 Ala

P2031R1 PCT Sequence Listing
Trp Ser i;g Ile Glu Cys val

Pro
Ile
val
Gly
Ser
val
val
Gly
Glin
Glu
Phe
Asn
Thr
Asp
Glu

Gly

ASn
Pro
Thr

Glu

Gly val Thr val ala

Cys

Ile

Ser

Ser

Lys

Cys

GIn

Ile

Gln
Glu
Arg
Thr
Asp
Glu
Leu
Ala
Arg

tys

Ala
Arg
Leu

Ser

Glu
Ser
Arg
Leu
ser
Ile
TYyr
Ser

Leu

Pro
Glu
val

Ala

190

Ser 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 Tyr
400

Ala Ala
10

Ala Ar
25 g

Leu val
40

Leu
Gly
Gly
Pro
Glu
Leu
Leu
Cys
Pro
Ala
Leu
Thr
Gln

Leu

Ser
Gly

val

Leu Ile Thr

55
Pigina 6

Ala
Trp
Gly
Ala
Thr
Pro
Leu
val
Phe
Leu
Lys
Ile
Leu
Lys

Glu

Gly
Ala
Ala

GIn

val
Lys
Gly
Glu
Gln
Thr
Glu
Pro
ASp
Met
Ala
Lys
Leu
Ile

Gly

Ala
Arg
Ala

GIn

His
180

val
195

Lys
210
As
22
AS

24

val
255

Gl
27

Pro
285

Ala
300

As
31

Ar
33

Glu
345
Tr
36
Asp
375

Glu
390

Asn
405

Ar
1

Pro
30

val
45

As
6



Leu
Pro
Gly
His
Ser
val
Glu
Lys
Lys
Glu
Leu
Ile
Leu
Glu
val
Glu
Asn
Glu
Glu
Ala
Leu
Ala

ASn

Ala
Ser
Arg
Trp
Gly
Cys
Met
val
Glu
Thr
ser
val
Pro
Arg
Leu
Glin
Met
Ala
Gly
Asp
Gly
Gly

Lys

Pro
Glu
Asp
Asn
Glu
GIn
Cys
Gly
ser
val
Gly

Ala

val
Asn
Glu
Leu
Glu
ASp
Leu
Leu
His

Thr

Gln
Gly
Cys
ASp
val
Cys
Arg
Asp
Gly
Thr
Ile
val
Leu
Asp
Glu
Met
Ser
Arg
Pro
val
Met

Arg

1
P2031R]1 PCT Sequence Listing

Gln Arg Ala Ala Pro GIn GIn Lys
65 70

Leu Cys
80

Ile Ser
95

Leu Leu
110

Glu Leu
125

Glu Glu
140

Lys Cys
1t3
Cys Thr
70

Thr Lys
185 y

Ser ser
200

Ile Ile
215

Phe val
230

Lys Gl
245 y

Arg Ser
26
Ile val
275

Glu val
290

Pro G1
305 y

Ser GIn
320

Thr Glu
335

Pro Phe
350

ASp Asn
365

53 ™

Pro
Cys
Phe
ser
Gly
Arg
Pro
His
Pro
Gly
Cys
Ile
Ser
ser
Gln
Glu
Arg
Thr
ASp
Glu

Leu

Gly Arg Asp Ala

Pro Gly His His
85

Lys

Cys

Pro

Thr

Thr

Trp

-§er-

Gcly
val
Lys
Cys
GIn
Ile
Glu
Ser
Arg
Leu
ser
Ile
Tyr

S5er

Tyr

Leu

:
o ™

Arg Cys

=11

Cys
Phe
Gly
ser
Gly
Thr
Thr
Ser
Ser
Arg
Leu
Pro
Glu
Arg
Arg
Trp
Lys

Thr

Thr Thr
130

Arg Glu
14

%(5, Pro

Asp Ile
17

Glu Ala
190

Pro Ala
205

val Ala
220

Leu Leu
235

Gly G1
25 4

Pro Gl
265 Y

GIn Pro
280

Ala Glu
295

His Leu
310

Leu Leu
325

GlIn Cys
340 y

Glu Pro
355

val Ala
370

Met Leu

- 385

val

His Thr
Pagina 7

Ile
Asp
Thr
Thr
Glu
Arg
Glu
Pro
ser
Ala
Trp
Gly
Ala
Thr
Pro
Leu
val
Phe
Leu
Lys
Ile

Leu

Arg
Ser
TYyr
Arg
Arg
Asp
Gly
cys
Ala
Pro
val
Lys
Gly
Glu
Gln
Thr
Glu
Pro
Asp
Met
Ala
Lys

Leu

Ser
Glu
ser
cys
Asn
Ser
Met
val
val
Cys
val
Lys
Asp
Asp
val
Gly
Pro
Ala
Asp
Arg
Glu
Trp

Asp

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

'L;a’



Leu Glu Thr Leu

His Leu Leu Ser

ASp Ser Ala Met

<210> 7
<211> 107
<212> PRT

395

P2031R1 PCT Sequence Listing
400

Gly Glu Arg Leu Ala
415 9

Ser Gly Lys Phe Met

425

ser
440

<213>

<220>
<223>

<400>
AS
P
Gly
TYr
Leu
Phe

Ser

Ser

Artificial
synthetic
Iqe Gln Met
Asp Arg val
Met His Trp
Ile Tyr Ala
Ser Gly Ser
Leu Gln

Pro

Phe Asn Pro

Lys Arg

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

<220>
<223>

8

122

PRT
Artificial

synthetic

<400> B

Glu
1

Gly

val GIn Leu

Ser Leu Arg

Ser Tyr Asn Met

Glu Trp val Gly

ASn

GIn Lys Phe

sequence

Th; GIn Ser

Thr Ile Thr
20

R

Pro
30

Gly Ser Gly
65

Glu
80

Pro
95

Gln Gln

ser Asn

Asp Phe

Thr Phe

sequence

val Glu Ser
5
Leu Ser Cys
20 i
His Trp val
35
Ala Ile Tyr
50

Lys Gly Arg
65

Pro
Cys
Lys
Leu
Fhr:
Ala

Gly

Gly
Ala
Arg
Pro

Phe

Ser

Arg
Pro
Ala
ASp
Thr

Gln

Gly
Ala
G1n
Gly

Thr

L{s GIn Lys Ile Glu
415

4o

Ser
10

Ala
25

Gl
4

ser
55

Phe
70

s

Gl
10

Leu Ser
ser Ser
Lys Ala
Gly val
Thr Leu
Tyr Cys

Thr Lys

Gl
1

ser
25

Ala
40

Asn
35

Leu val
Gly Tyr
Pro Gly
Gly Asp

Ile Ser val

70
Pdgina 8

Ala

Ser

Pro

Pro

GIn

val

Gln

Thr

Lys

Thr

Asp

Leu Glu Gly Asn

Ser
val
Lys
ser
Ile
Gln

Glu

Pro
Phe
Gly
Ser

Lys

405

AS
42

Ala
435

val
15

ser
30

Pro
45

Ar
6

ser
75

Tr
9

Ile
105

G1
1

Thr
30

Leu
45

ser
75



/ 17

P2031R1 PCT Sequence Listing ’i!gj:7;<5

Lys Asn Thr Leu T‘E Leu GIn Met Asn sg; Leu Arg Ala Glu ASB

Thr Ala val Tyr T;E Cys Ala Arg

Tyr Trp Tyr Phe

Ser Ser

<210> 9
<21l> 213

<212> PRT
<213> Artificial

<220>

<223> synthetic

<400> 9

Asg Ile GIn Met

Gly Asp
TYr Met
Leu Ile
Phe Ser
ser Leu
Ser Phe
Lys Arg
Asp Glu
Asn Asn
Asn Ala
Asp Ser
ser Lys
Thr His
Gly Glu

<210> 10
<211> 452

Arg
His
Tyr
Gly
GIn
Asn
Thr
GlIn
Phe
Leu
Lys
Ala
Gln

Cys

val
Trp
Ala
Ser
Pro
Pro
val
Leu
Tyr
Gln
Asp
Asp

Gly

Asp val Trp Gl
110 i

sequence

Thr
5

Thr
20

R

Pro
50

Gly
65

Glu
80

Pro
95

Ala
110

Lys
135
Pro
140

ser
155

ser
170

1¥5

Leu
200

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

Ser

Ser Pro
Thr Cys
Gln Lys
Asn Leu
Gly Thr
Phe Aala
Phe Gly
Pro Ser
Gly Thr
Glu Ala
Asn Ser
Tyr Ser
Lys His

Ser Pro

val val r Tyr Ser Asn Ser
100 vr Ty

Gln

ser
Arg
Pro
Ala
Asp
Thr
GIn
val
Ala
Lys
Gln
Leu
Lys

val

Gly Thr Leu val Thr

11

ser Leu
10

Ala Ser
25

Gly Lys
4

Ser Gly
55

Phe Thr
70
5

Gly Thr
10

Phe Ile
115 .

Ser val
130

val Gln
145

Glu Ser
160

Ser ser
175

val r
190 T

Thr Lys
205

Pigina 9

Ser

ser

Ala

val

Leu

Cys

Lys

Phe

val

Trp

val

Thr

Ala

ser

Ala

Ser

Pro

Pro

Thr

GIn

val

Pro

Cys

Lys

Thr

Leu

Cys

Phe

Ser

val

Lys

ser

Ile

GIn

Glu

Pro

Leu

val

Glu

Thr

Glu

AsSn

105

val
120

val
15

Ser
30

Pro
45

Ar
6

ser
75

Tr
9

Ile
105

Ser
120

Leu
135

As
15

Gln
165

Leu
180

va1‘
195

Ar
21



<212> PRT
<213> Artificial

<220>

<223> synthetic

<400>

10

Glu val GIn
1

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

Gly

Ser
Tyr
Trp
GIn
Asn
Ala
Trp
ser
Ser
Lys
Ala
ser
Ser
Ser
Lys
Gly
Met
Ser
val

Asn

Leu
Asn
val
Lys
Thr
val
Tyr
Ala
Lys
Asp
Leu
Gly
Leu
Ash
Thr
Pro
Ile
His
Glu

Ser

Leu
Arg
Met
Gly
Phe
Leu
Tyr
Phe
ser
Ser
TYr
Thr
Leu
Gly
Thr
His
Ser
ser
Glu

val

sequence

val
5
Leu
20

His
35

Ala
50

8
¥
R

AS
11

Thr
125

Thr
140

Phe
155

Ser
170

15

Thr
200
Lys
213
Thr
230

val
245

Ar
26

AS
275

His
290

Glu
ser
Trp
Ile
Gly
Leu
Cys
val
Lys
Ser
Pro
Gly
Ser
GlIn
val
Cys
Phe

Thr

p Pro

ASn

Thr Tyr Arg

P2031R1 PCT Sequence Listing

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

val

Gly
Ala
Arg
Pro
Phe
et
Arg
Gly
Pro
Gly
Pro
His
ser
Tyr
Lys
Pro
Phe
Glu
val
Lys

val

Gly
Ala
Gln
Gly
Thr
Asn
val
GIn
Ser
Thr
val
Thr
Ser
Ile
Lys
Cys
Pro
val
Lys

Thr

Gly
1
Ser
25
Ala
40

Asn
55

Ile
70

ser
85

val
100

Gl
11

val
130

Ala
145

Thr
160

Phe
175

val
190

%s
205
val
220

Pro
235

Pro
250

Thr
265

Phe
280

285

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

Pro

val
Tyr
Gly
ASp
val
Arg
Tyr
Leu
Pro
Leu
Ser
Ala
Thr
val
Pro
Pro
Pro
val
Trp

Arg

Ser val Leu Thr

Pigina 10

Gln
Thr
Lys
Thr
Asp
Ala
ser
val
Leu
Gly
Trp
val
val
Asn
Lys
Glu
Lys
val
Tyr
Glu

val

Pro
Phe
Gly
Ser
Lys
Glu
Asn
Thr
Ala
Cys
Asn
Leu
Pro
His
Ser
Leu
Asp
val
val
Glu

Leu

Gl
1

Thr
30

Leu
45

r
0

ser
75

As
9

ser
105

val
120

Pro
135

Leu
150

Ser
165

Gln
180

ser-
195

Lys
210

Cgs
225
Leu
240

Thr
255

Asp
270

As
28

Gln
300

His



P2031R1 FCTaigquance Listing

GIn Asp Trp Leu Asn ély Lys Glu Tyr Lys Cys Lys
PP 320 ‘y y 3!5

Lys Ala. Leu Pro g;g Po Ile

Gly GIn Pro Arg
Glu Glu Met Thr

Gly phe Tyr Pro

GIn Pro Glu Asn Asn Tyr Lys
395

Asp Gly Ser Phe
Arg Trp GIn GIn
Ala Leu His Asn
Gly Lys

<210> 11
<211> 452
<212> PRT .
<213> Artificial

<220>
<223> synthetic

<400> 11
G]g val Gln Leu Va} Glu Ser

Gly Ser Leu Arg

ser Tyr Asn Met

" Glu Trp val Gly

Asn GIn Lys Phe

Lys Asa Thr Leu Txa Leu GIn

Thr Ala val Tyr T;; Cys Ala Arg val

Glu Pro GIn

350

Lzs Asn Gln
365

Ser Asp Ile
380

Phe Leu Tyr
410 b
61! Asn val
42

His Tyr Thr
440 R

sequence

teu Ser Cys
20 @

His Trp val
35

Ala Ile Tyr
50

Lys Gly Ar
zs y Arg

Glu Lys Thr Ile Ser
340

val r Thr Leu Pro
v 355

val Ser Leu Thr Cys
. ?70 <

¢1U Trp Glu
385

Ala val

Thr Thr Pro val

Pro
400
Leu Thr val
415

Phe Ser Egg

Ser Lys
Ser val

Gln.Lys Ser Leu Ser

445

Gly Gly G}E Leu val
Ala Ala s;; Gly Tyr

Arg GIn Ala Pro Gl
40 y

Pro Gly Agg Gly Asp

Phe Thr Ile Ser val
. 70

Met Asn ssg Leu Arg

val Tyr Tyr
100 R -Ty

rTr r Phe Asp val Trp Gly GIn Gly Thr Leu
Ty p Ty 118 p Gly 11!

1

315
val Ser Asn
330

Lys Ala Lys -
345

Pro Ser Ar
368
Leu val L;s
375

ser Asn Gl
390
Leu Asp Ser
405
Asp Lys Ser
by 420
Met His Glu
435

Leu Ser Pro
450

Gln Pro G1g
1l

Thr Phe Thr
30

Lys Gly Leu
45

Thr Ser Tgs

AsSp Lys Ser
Py 75
Ala Glu_A;B

ser Asn Ser
105

val Thr val
120

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

mP;giha 1

>



Ser Ser

val Lys
Gly Ala
Ser Ser
Ser Ser
Pro Ser
Asp Lys
Gly Gly
Leu Met
val Ser
Gly val
ASn
GIn Asp
Lys Ala
Gly GlIn
Glu Glu
Gly Phe
Gin Pro
Asp Gly
Arg Trp
Ala Leu

Gly Lys

Lys Ser Thr
140

r phe
R

Thr Ser
170

Leu I‘E

Gly Thr
200

ASp
Leu
Gly
Leu

Asn Thr 5{;

Thr His Thr

230

Ser val
245

Ser QEB

5t

Pro
Ile
His

Glu val His
290

Ala mr.‘;‘g

Trp Leu Asn
320

Pro Ala
335

Arg Glu
9 350

™ 58

Leu
Pro
Met
Pro Ser

380

Asn Asn
395

Phe Phe
410

™ 5

TYr
Glu
Ser
Gln

His Asn His
440

ser
Pro
Gll
sir
GIn

val

Phe
Thr
Pro
Asn
Arg
Gly
Pro
Pro
Asn
Asp
Tyr
Leu

AsSn

TYFP

P2031R1 PCT Sequence Listing
Ala Ala Leu Gly Cys

Gly Gly Thr
Glu éro val
val His Thr
Leu Ser Ser
Thr Tyr Ile
AsSp Lys Lys
Pro ;ro Cys
Leu Phe PE;
Pro Glu val
Glu val Lys
Ala Lys Thr
val Va].Sﬁr
Lys Glu Tyr
Ile Ala Ala
Gin val Tyr
Gin va) Ser
Ile Ala val
Lys Thr Thr
Tyr Ser Lys
val Phe Ser

Thr Gln Lys

145

Thr
160

Phe
175

val
190

2ts

val
220

Pro
235
Pro
250
Thr
265

Phe
280

15

val
310

355
Thr
340

Thr
355

Leu
370

Glu
385

Pro
400

Leu
415

a0

ser
5

‘Lys

val Ser Trp Asn

Pro Ala
val Thr
Asn val
Glu Pro
Ala Pro
Pro
Cys val
Asn Trp
Pro Arg
Leu Thr
Cys Lys
Ile Ser
Leu Pro
Thr Cys
Trp Glu
Pro val
Thr val
Ser val

ggu'Ser

Pigina 12

val

val

ASn

Lys

Glu

Lys

val

Tyr

Glu

val

val

Lys

Pro

Leu

ser

Leu

ASp

Met

Leu

Leu

Pro

His

ser

Leu

ASp

val

val

Glu

Leu

Ser

Ala

ser

val

Asn

Asp

Lys

His

Ser

Leu
150

ser
165

Gin
180

ser
195

LyS
210
Cys
2!5
Leu
240
Thr
255
AS

27

AS

28

Gln
300

His
315

Asn
330

LyS
3%5

368
373
Gl
39

ser
405

ser
420

Glu
435

Pro
450



1"’0\

P2031R1 PCT Listado de Secuenci
Listado de Secuencias

<«110> Genentech, Inc.

«<120> METODOS DE UTILIZAR LIGANDOS DE RECEPTOR DE MUERTE CELULAR Y ANTICUERPOS CD20
<130> P2031R1 PCT

<140> PCT/US2005/032015
<141> 2005-09-07

<150> us 60/507 834
<151> 2004-0

<150> Us 60/666
51> 2005-03-3)

<160> 11

<210> 1

«<211> 281

<212> PRT

<213> Homo sapiens

<400> 1
Ile‘i Ala Met Met G'Ig val GIn qu Gly P;'B_Ser Leu Gly GIn T!I‘.;

Cys val Leu Ile val Ile pPhe Tﬁr val Leu Leu GIn Ser Leu cgs
20 25 0

550

val Ala val Thr T!; val Tyr pPhe Thr A:g Glu Leu Lys Gln H:15:

GIn Asp Lys I"SGI'LSSGI‘GT. Ile Ala Cys Phe Leu Lys Glu
p LYS Ty soy Y SSCY y 5

AsSp Asp Ser Tyr Jrp Asp Pro Ash Asp Glu Glu Ser Met Asn Ser
Gg . 70 75

Pro Cys Trp Gin val Lys Trp GIn,Leu Arg GIn Leu Val Arg L;s
80 8 0
Met ITe Leu Arg Thr Ser Glu Glu Thr Ile Ser Thr val GlIn Glu
95 100 105

Lys GIn GIn Asn Ile Ser Pro Leu val Arg Glu Arg Gly Pro GIn
110 11 120

Arg val Ala Ala His Ile Thr Gly Thr Arg Gly Arg Ser Asn Thr
9 125 Y 1;8 135

Leu Ser Ser Pro Asn Ser Lys Asn Glu Lys Ala Leu Gly Arg L§s
140 145: 150

Ile Asn Ser Trp Glu Ser Ser Arg Ser G}‘ His Ser Phe Leu Ser
155 1 165

Asn Leu His Leu Ara Asn Gly Glu Leu val Ile His Glu Lys Gl
17 175 18

Phe Tyr Tyr Ile H; ser Gin Thr Tyr ;gg Arg Phe GIn Glu g;g

I1e Lys Glu Asn Thr Lys Asn Asp Lys Gln Met val GIn Tyr Ile
i zooy pyzos : Ty210

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



Ala Arg Asn Ser Cys Trp Ser Lys AS
9 g;o p y g
Ser Ile Tyr GIn G1¥ Gly Ile phe Glu
24
ITe Phe val Ser ;ga Thr Asn Glu His

Glu Ala Ser Phe 593 Gly Ala Phe Leu

<210> 2

<211> 1042

<212> DNA .
<213> Homo sapiens

<220>
<221> N
<222> 447

<223> pyedeserTo G
<400> 2

ttrccrcact
ctgcctgget
tggaggtcea
atcttcacag
ctttaccaac
ttgecttgttt
gagagtatga
cgttagaaag
aagaaaagca
agagtagcag
trctccaaac
gggaatcatc
aﬁtggtgaac
aacatacttt
aacaaatggt
ttgttgatga
tggactctat
acagaatttt
gaagccagtt
aaaagcaata
gaagatgttt
<210> 3

gactataaaa
gﬁcttacagc
g9g9gggaccc
tgctcctgea
gagctgaagc
cttaaaagaa
acagceccetg
atgattttga
acaaaatatt
ctcacataac
tccaagaatg
aaggagtogg
tggtcatcca
cgatttcagg
ccaatatatt

gaatagagaa
agtcagactc
agcctgggac
gtctctctgt
agatgcagga
gatgacagtt
ctggcaagtc
gaacctctga
tctcoecctag
tgggaccaga

aaaaggctot:

cattcattec
tgaaaaaggg
aggaaataaa

tacaaataca

aaagtgctag aaatagttgt

tccatctate
tgtttctgta
ttttcgggge
acctcaaagt

caaaaaatct

aagggggaat
acaaatgagc

ctttttagtt
gactattcag
gaccaaaaca

val Gl
280 y

ggaagggctrt
tgacaggatc
agacctgegt
gtggcfgiaa
caagtactcc
attgggaccc
aagtggcaac
ggaaaccatt
tgagagaaag
ggaagaagca

-gggccgcaaa

tgagcaacrt
ttttactaca
agaaaacaca
caagttatcc
tggtctaaag
!tﬁtdégctt
dcttgataga
ggctaactga
ttttcaggat

aacaaacaga

Pigina 2

cagtgaccgg
atggctatga
gctgatcgtg
cttacptgta
aaaagtggca
caatgacgaa
tccgteaget
tctacagttc

aggtcencag

acacatrgtc
ataaactcct
gcacttgagg
tctattccca
aagaacgaca
tgaccctata
atgcagaata
aaggaaaatg
catggaccat
cctggaaaga
gatacactat
aa 1042

225

Ala Glu Tyr Gly Leu Tyr
235 - Ty y ;¥b
Leu Lys Glu Asn AsSp Ar

250 y P 252

Leu ITe Asp Met Asp His
265 270

50
100
150

200

250
300
350
400
450
500
550
600
650
700
750
800
850
300
950
1000



<211> 468
<212> PRT
<213> Homo sapiens

L\
P2031R1 PCT Listado de Secuencias !
<400> 3

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 Trp Gly Ser Ser Ala Gly Arg Ile
35 40 45

Glu Pro Arg Gly Gly Gly Arg-Gly Ala Leu Pro Thr Ser Met Gl
g ol 55 y Arg-6ly 5SS 65

GIn His Gly Pro SE; Ala Arg Ala Arg A;g Gly Arg Ala Pro G';

Pro Arg Pro Ala Arg Glu Ala Ser Pro Arg Leu Arg val His L;s
8 8 0

Thr Phe Lys Phe val val val Gly val Leu Leu Gin val val Pro
: 95 T 100 105

Ser Ser' Ala Ala Thr Ile Lys Leu His Asg GIn Ser Ile Gly Thr
110 11 120

GIn Gln Trp Glu His Ser Pro Leu Gly Glu Leu Cys Pro Pro Gl
125 130 135

ser His. Arg Ser Glu Arg Pro Gly Ala Cys Asn Arg Cys Thr Glu
g 140 9 y ‘1:’4'5' ey 150

Gly val Gl r Thr Asn Ala Ser Asn Asn Leu Phe Ala Cys Leu
y y 155 ' . 160 & 165

Pro Cys Thr Ala 33 Lys Ser Asp Glu ({;g .G1u Arg Ser Pro ﬁg

Thr Thr Thr Arg Asn Thr Ala Cys GIn Cys Lys Pro Gly Thr Phe
e 185 d ‘1:;0 y y 195

Arg Asn Asp Asn Ser Ala Glu Met Cys Arg Lys Cys Ser Thr Gl
g P 200 d zog ys oy 21

Cys Pro Arg Gly Met val Lys val Lys Asp Cys Thr Pro Trp Ser
215 228 225

Asp Ile Glu Cys val His Lys Gly Ser Gly Asn Gly His Asn Ile
P & 230 LSS 23! y 240

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

Ala val Leu ITe val'Cys Cys Cys Ile Gly Ser Gl s Gly Gl
260 o= Os O 26! y o y 27

ASp Pro- Lys Cys Met Asp Arg Val Cys Phe Trp Arg Leu Gly Leu
P YCYZ75P9 Cynopg sts

Leu Arg Gly Pro G;K Ala Glu Asp Asn Ala His Asn Glu Ile Leu
2 295- 300

Ser Asn Ala Asp Ser Leu Ser Thr Phe val Ser-Glu GIn GIn Met
. ) 305 310 - 315

pPigina 3



Glu Ser GIn

Pro Gly Glu
Ser Gln Arg
Thr Glu Thr
Pro Phe Aép
Lys Asn Glu
Asp Ala Leu
Arg Asn Ala
Glu Glu Arg
Ser Gly Lys
Ser Leu Glu

<210> 4
<211> 1407
<212> DNA

Glu

Ala

Arg

Leu

Ser

Ile

Ser

His

Phe

P2031R1 PCT Listado de Secuenc

Pro Ala Asp
320 .

GIn Cys Leu
335

Ara Leu Leu
35

Met Leu Phe
365

TrB Asp GIn
38
Asg val val
39

Ala Met Leu
410

ITe His Thr
425

Ala Lys Glu
440

Ile Tyr Leu
455 T

-<213> Homo sapiens

<400> 4
atggcgeccac

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

cacéﬁgctag-
gggagcgcag
gtggggctct
cgctcectac
gggcgegeec
ggtccacaag
tacctagctc
cagcaatggg
tagatcagaa
acaccaatgc
aaatcagatg
atgtcagtgc
gccggaagtg
tgtacgecct

acataatata

Ley Thre G1¥ val Thr
32 -

Led Gly Pro Ala Glu
340

val
Phe
Leu
Arp
Met
Leu
Lys

Glu

aacatagccc
cgtcctggag

aagaagagag
aaaccagdﬁa
cagcacaggg
ggagtgacat
tgggtgattt

Pro Ala Asn
355
ASp

Met Arg Gin
38

A1a_ﬁ35-1hr

Lys Trp val
y 41g

Leu Ass Ala
43

ITe GIn Asp
445

ASp 2}5 Thr

agtacatcta ggtgcgttcc
cgagtgggac agaggcagcc
tcegegggga ggattéaacc
Ctccatggga Cagcacggac
caggacccag gccggegegg
accttcaagt ttgtcgtcgt
agctgcaace atgatcaatc

tttgggagag
cctgtaaccg

ttccaacait -trgtttgett

aagtccctgce
ctttccggaa
tgccccagag
cgagtgtgtc
tggttgtgac

L;é Phe Ala
370

1 G6In
Ala Glu

Gly Ala Asp

Asn Ile

Leu Asp Leu

Ala Gly Pro

Asn Lys Thr

Leu Glu Arg

Leu Leu val

Gly Ser Ala

tggcagtgac
gcggecacac
acgaggcggg
ccagtgcccg
gaagccagcc
cggggtcctg
aattggcaca
ttgtgtccac

Ser
330

Gl
34

Pro
360

val
375

Thr
390

Gl
40

Gl
42

Met
435

As
45

val
465

50

100
150
200
250
300
350
400

gtgcacagag 450

gcctcccatg
accacgacca
tgacaattct
ggatggtcaa
cacaaagaat
tttggtigtt

Pigina 4 °

500
550
600
650
700
750



ccgttgctgt
ttgtggagag
gtctcctacg
agcaacgcag
ccaggagcecg
cacagtgtct
ctgctggttc
ctttgacaag
tgaggcagct
acagcaggcc
caaaactgga
ggatggaaga
tctggaaagt

e '1;2;3
P2031R1 PCT Listado de Secuen_cias

tggtggctgt gctpattgtc tgtrgttgea
gaccccaagt gcatggacag ggtgtgtttc

agggcctogg
actcgctgtc

gcagatttga
gctgggaccg
cagcaaatgg
tttgcaaaca
ggacctcacg
caggggatgc
cggaacgect
gagacatgca
tcatctactt

ggagtga 1407

<210> 5
<211> 411
<212> PRT

<213> Homo sapiens

<400> 5
Met
1

Lys
Gly
Leu
Leu

Pro

Gly Arg Asp

His

Ser

val

Glu

Glu GIn
Arg. His
Leu Arg
Leu Leu
Ala Pro

Ser Glu

Trp Asn
Gly Glu
Cys GIn

Met Cys

gctgaggaca
cactttcgtc
caggtgtcac
gcagaagctg.:
tgctgaccecc
tcgtgeectt
aaaaatgaga
cttgtatgca
cgatccacac
aaagagaaga
agaagatggc

atgctcacaa
tctgagcagce
tgtacagtcc
aagggtctca
actgagactc
tgactcctgg
tcgatgtggt
atgctgatga
cctgctggat
ttcagg#tct
acaggcfctg

Arg G1g Gln Asn Ala Pro Ala Ala
10

Gl -Pro Gl ;ro;Ar"Léiu_AJa Ar
y re 4 Arg Al 9

val
val
Gln
Gly
Cys
Asp

110

val
125

.Cys

Arg

Leu Leu Phe C

Glu Leu Ser Pro

Pro Lys Thr Leu val Leu val
35 40

Ser Ala Glu Ser Ala Leu Ile
50 55

Gln Arg Ala Ala Pro Gln Gin
65 70

Leu Cys Pro Pro Gly His His
g0 ha

Ile Ser Cys L S r Gly Gln
o5 Cys Lys Ty 3

Pagina 5

tcggetcagg
tggcgettagg
cgagattctg
aaatggaaag
ccaggggagg
gaggaggagg
tgatgctgtt
gaccagctca
cagagctggt
aatgggtcaa
gccttggaga
cttggtggac
ccgtgtectt

Ser Gly Ala
Gly Ala Arg
val Ala Ala
Thr Gln GIn
Lys Arg Ser
Ile Ser Glu
AsSp Tyr Ser
ys Leu Arg Cys Thr Arg Cys
115 -

s Thr Thr Thr Arg Asn
d 130 g
Glu Glu Gly Thr Phe Arg Glu Glu Asp Ser
140 14

Lys Cys Arg Thiy'Gly. €ys Pro Arg Gly Met
15 9 * 1%

800
850
900
950
1000
1050
1100
1150
1200
1250
1300
1350
1400

Ar
1

Pro
30

val
45

AS
6

ser
75

AS
9

Thr
105

As

12

Thr
.135

Pro
150

val
165



LysS

Leu

val

Pro

AsSn

Pro

val

Ala

Asn

Lys

Ala

val

Ala

Asp

Ala

Glu

Ile

Leu

Glu

val

Glu

Asn

Glu

Glu

Ala

Leu

Ala

ASh

Leu

His

ASp

<210> 6
<211> 440
<212> PRT
<213> Homo sapiens

<400> 6
He‘i Glu GIn Arg G'I¥

ser
val
Pro
Arg
Leu
Glin
H.et
Ala
Gly
Asp
Gly

Gly

Gly
Ala
Tyr
val
Asn
Glu
Leu
Glu
Asp
Leu

Leu

His

Lys Thr

Glu

Leu

ser

Thr

Leu

Ala

P2031R1 PCT Listado de Secuencias
Lys val Gly Asp %3 Thr Pro Trp Ser gg Ile.Glu Cys

Ile
185

val
200

Leu
215
AS
23
Glu
245

Met
260

ser
275

208

Pro
305

val
320

Met
335

Ar
35
Gl
36

Leu
380

Ser
395

Leu
410

Lys Arg His Gly Pro
y 9 Yy Y-

Gly Pro Arg val P;g

Ile Tle Gly val Thi¥ val Ala Ala
190

Phe
Lys
Arg
Ile
Glu
Pro
ser
Thr
Pro
ASp
ASp
Arg
Gly
Ser

ser

Gln
Gly

Lys

Leu Leu Leu val s§5 Ala

val
Gly
ser
val
val
Gly
Gln
Glu
Phe
Asn
Thr
Asp
Glu

Gly

ASn
Pro
Thr

Glu

Cys Lys
Ile Cys
ser GIn
Ser Ile
&ln ¢lu
Glu Ser
Arg Arg
Thr Leu
Asp ser
Glu Ile
Leu Tyr
Ala Ser
Arg Leu

Eys Hhe Met
400

Ala Pro Ala
10

Arg Glu Ala
25

Leu val Leu
. 40

Ser Ala Leu
55

ser
205

Ser
220

Ar
23

Leu
250

Pro
265

Glu
280

268

Ar
31
TrE
32

Lys
340

Thr
355

val
370

Ala
385

Ala
His
Leu
GIn
Glu
val
Met
His
Lys

Tyr

Ala
Arg
val
:;1 e

p4gina 6

Glu
Leu
Leu
Cys
Pro
Ala
Leu
Thr
Glin

Leu

Ser

Gly

.Va'l

Thr

Leu Leuv Trp
Gly Gly Gly
Pro Gly Ala

GIn Pro Thr

Pro
Leu
val
Phe
Leu
Lys
Ile
Leu
Lys

Glu

Gly
Ala
Ala

GIn

val His

val
Lys
Gly
Glu
Gln
Thr
Glu
Pro
ASp
Met
Ala
Lys
Leu
Ile

Gly

Ala
Arg
Ala

Gln

180

val
195

Lys
30
As
22
AS

24

val
255

Gl
27

Pro
285

Ala
300

AS
31
Ar
33_
Glu
345

Tr
36

378

Glu
390

AsSn
405

Ar
1

Pro
30

val
45

K

X\



Leu Ala Pro

Pro
Gly
His
‘Ser
val
Glu
Lys
Lys
Glu
Leu
Ile
Leu
Glu
val
Glu
Asn
Glu
Glu
Ala
Leu
Ala

ASn

Ser
Arg
Trp
Gly
cys
Met
val

Glu

111r'

Ser
val
Pro
Arg
Leu
GIn
Met
Ala
Gly
ASp
Gly
Gly

Lys

Glu
Asp
Asn
Glu
GIn
Cys
Gly
ser
val
Gly
Ala
Tyr
val
AsSn
Glu
Leu
Glu
Asp
Leu
Leu
His

Thr

P2031R1 PCT Listado de_Secuencias w

GIn GIn Arg Ala Ala
65

Gly Leu Cys
80

Cys Ile Ser
95

Asp Leu Leu
110

val Glu Leu
125

Cys Glu Glu
140

A Lys S
MR Y
AS s Thr
P

Gly Thr Lys
.'Ius y

Thr Ser Ser
200

Ile Ile Ile
215

val phe val
230

Leu Lys Gl
-2’4’5 y

ASp gr ser

Glu Ile val
275

Met Glu val
290

Ser Pro Gly
305

Arg Ser GlIn
320

Pro Thr Glu
335

val Pro pPhe
350

Met Asg Asnh
36

Arg gs Thr

Pro

Cys

Phe

Ser

Gly.

Arg

Pro

Lys

Cys

Pro

Thr

Thr

Pro Trp

His
Pro
Gly
cys
I_1e
Ser
ser
Gln
Glu
Arg
Thr
Asp

Glu

-§GF'

Gly

val

Lys

Cys

GIn

Ile

Glu

ser

Arg-

Leu
ser

Ile

Pro GIn Gln-Lys Ar
70 y g

Gly
Tyr
Leu
cys
Phe
Gly
Ser
Gly
Thr
Thr
Ser
Ser
Arg
Leu
Pro
Glu
Arg
Arg
Trp

Lys

Leu Tyr Thr

His His Ile Ser
85

Gly Gln Asp Tyr
200 P

Arg Cys Thr Ar
ugcv g

Thr Thr
130

Arg Glu
148

s Pro
160
Asp Ile
17g
Glu Ala
190
Pro Ala

205

val Ala
220

Leu Leu
235

Gly. Gl
2567
Pro Gly

Gin Pro
280

Ala Glu
295

His Leu
310

Leu Leu
325

GIn Cys
340 o

Glu Pro
355

val Ala
370

Met Leu
385°-.

Gly Arg Asp Ala Ser val His Thr

Pégina 7

Thr

Glu

Arg

Glu

Pro

Ser

Ala

Trp

GLY

Ala

Thr

Pro

Leu

val

Phe

Leu

Lys

Ile

Leu

Arg
ASp
Gly
Cys
Ala
Pro
val
Lys
Gly
Glu
Gin
Thr
Glu
Pro
Asp
Met

Ala

ser
Glu
ser
Cys
Asn
Ser
Met
val
vai
cys
val
Lys
Asp
ASp
val
Gly
Pro
Ala
Asp
Arg

Glu

ser
75

30
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

30

Ala
375

Lys Trp val
390

Leu Asp Ala



395
Leu Glu Thr Leu Gly Glu Arg Leu Ala Lys GIn Lys Ile Glu As
41‘ 9 4!5 y 428

@@ 1%°
P2031R1 PCT Listado de Secuencias
400 T 405

His Leu Leu Ser Ser é1y Lys Phe Met T!r Leu Glu Gly Asn Ala
425 430 435
Asp Ser Ala Met Ser
440

<210 7
<21l> 107
<212> PRT

<213> Secuendia artificlal

220> ' -
223> Sintética . ..a

I B |'|
<400> 7 .
Asg Ile GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val
5 10 15
Gly Asp Arg val Thr Ile Thr Cys Arg Ala Ser Ser Ser val Ser
y Asp Arg 20 s Arg 25 30
r Met His Tr r GIn GIn Lys Pro Gly Lys Ala Pro Lys Pro
Ty 14 T!s y 45 y y A
Leu ITe Tyr Ala Pro Ser Asn Leu Ala Ser Gly val Pro Ser Aga
_ {1} 55
Phe Ser Gly Ser G‘I! ser Gly-Thit Asp Phe Thr Leu Thr Ile Ser
6 . 70 75
Ser Leu GIn Pro Glu Asp Phe Ala Thr Tyr Tyr Cys GIn GlIn Tr
. 80 P . 1!5 yr . 98
ser phe Asn Pro Pro Thr Phe Gly GIn %5 Thr Lys val Glu Ile
95 105
Lys Arg
<210> 8 . ) -
<211> 122 . :
<212> PRT
<213> Secuencia artificial
<220>
«223> Sinbitica
<400> 8
Glu val GIn Leu val Glu Ser Gly Gly G}x Leu val GIn Pro G1¥
1 . 5 1
Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Tyr Thr Phe Thr
20 25 30
Ser Tyr Asn Met His Trp val Arg GIn Ala Pro Gly Lys Gly Leu
TY 35 P g 40 Yy Ly Y 45

Glu Trp val Gly Ala Ile Tyr Pro Gly Asn Gly Asp Thr Ser Tyr
P y 50 i y 55 y Asp T%o

Asn GIn Lys Phe Lys Gly Arg Phe Thr Ile Ser val Asp Lys Ser
‘5 . 70 75

pigina 8
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P2031R1 PCT Listado de Secuencias

Lys Asn Thr Leu Txr Leu GIn Met Asn Ser Leu.Arg Ala Glu Asg
Thr Ala val Tyr Tyr Cys Ala Arg val val Tyr Tyr Ser Asn ser
?y T;S R o 100 A 105

Tyr Trp Tyr Phe gig val Trp Gly GIn Gly Thr Leu val Thr val

11 120
ser Ser
<210> 9 ..
<211> 213 s
<212> PRT
<213> Secuendcia artificial
<220
<223> Sintética
<400> 9
Asp Ile GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val
1 5 10 15
Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Ser Ser val Ser
20 25 30
Tyr Met His Trp Tyr Gln Gln Lﬁs Pro Gly Lys Ala Pro Lys Pro
. T!S 4‘ 45

Leu Ile Tyr Ala Pro Ser Asn Leu Ala Ser Gly val Pro Ser Ar
4 50 55 y 68

Phe Ser Gly Ser G1¥ Ser Gly Thr Asp phe Thr Leu Thr Ile Ser
6 70 75

Ser Leu GIn Pro Glu Asp Phe Ala Thr Tyr Tyr Cys GIn GIn Tr
80 P . T!S wro 9

ser Phe Asn Pro Pro Thr Phe Gly GIn E}S Thr Lys val Glu Ile
95 T _ 105

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

Asp Glu GIn Leu Lys Ser Gly Thr Ala Ser val val Cys Leu Leu
S 130 135

Asn Asn Phe Tyr Pro Arg Glu Ala Lys val GIn Trp Lys vVal As
R4 140 9 y 145 P Ly 15

Asn Ala Leu Gln 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 Ix; Glu Lys His Lys !Fl Tyr Ala Cys Glu {g;

Thr His GIn Gly Leu Ser Ser Pro val Thr Lys Ser Phe Asn Ar
200 205 " 21

Gly Glu Cys

<210> 10 .
<211> 452 _ ? g

pigina 9



P2031R1 PCT Listado de chue:_aci
<212> PRT )
<213> Secuenda artificlal
<220>
<223> Sintética
<400> 10

1

Glu val GIn Leu va}'tﬂu Ser

Gly Ser Leu Arg ng ser Cys

Ser Tyr Asn Met H';g Trp val

Glu
ASn

LysS

ser
ser
val
Gly
ser
ser
Pro
Asp
Gly
Leu
val
Gly

Tyr

Trp val Gly Ala Ile
P Y 50

Gin Lys Phe Lys Gly
dalind &

Asn Thr Leu Tyr Leu
R4

Ala val r Tyr Cys

TY T;S y

Tr r Phe Asp val
P Ty 118

Ser Ala Ser Thr Lys
125

ser Lys Ser Thr Ser
140

Lys As r' phe Pro
Y. p Ty 155 -

Ala Leu Thr Ser Gly
170

Ser Gly Leu Tyr Ser

A

Ser Leu Gly Thr GIn
200

Ser.Asn Thr Lys val
215

Lys' Thr His Thr Cys

Y 230 R

Gly Pro Ser val Phe
245

Mmet Ile Ser Agg Thr
2

ser His Glu Asg Pro
27

val- Glu val His Asn

290
Asn: Ser Thr Tyr Arg

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

val

cly Gly Gly Leu
y Gly ely

val Glin

Ala Ala Stzz; Gly Tyr Thr

Arg GIn
Pro Gly
Phe Thr
et Asn
Arg val
Gly GIn
Pro Ser
GT? Thr
Pro val
His Thr
ser ser
Tyr Ile
Lyé Lys
Pro Cys
Phe Pro
Glu val
val Lys

Lys Thr

Ala
40
Asn
55
Ile
_70
Ser
85

val
100

Gl
1

val
130

Ala
145

Thr
160

Phe
178

val

150

b3
val
220

Pro
235

Pro
250

Thr
265

Phe
280

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

Asn

Gly Lys
Asp Thr
val Asp
Arg Ala
Tyr Ser
Leu val
Pro Leu
Leu Gly
sér Trp
Ala val
Thr val
val Asn
Pro Lys
Pro Glu
Pro Lys

val val

Trp Tyr

Lys Pro Arg Glu
s oY

val Ser val Leu Thr val

pdgina 10

Pro
Phe

Gly

X
Thr
30

Leu
45

Ser Tyr

Lys

Glu

ASnh

Thr

Ala

Cys

AsSn

Leu

Pro

His

Ser

Leu

Asp

val

val

Glu

Leu

ser
75

AS
9

Ser
105

val
120

Pro
135

Leu
150

Ser
165

Gln
180

ser-~
195

210
2%
Leu

240

255

AS
27

AS
28
GlIn
300

His



30
GIn Asp Trp Leu Asn 6ly Lys Glu Tyr Lys Cys Lys
PP 320 . yu R 3!5

Lys Ala: Leu Pro Ala P-0 Ile Glu Lys Thr Ile Ser
335 340

Gly GIn Pro Arg Glu Pro Gln val Tyr Thr Leu Pro
y e 350 Ty- 355

Glu Glu Met Thr Lﬁs A.sn GIn val Ser tLeu Thr Cys
365 . 370

Gly Phe Tyr Pro Ser Asp Ile Ala Va"1 =G'|;.I Trp Glu
y- b 380 P 385 P

GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val
395 400

Asp Gly: Ser Phe Phe Leu Tyr Ser Lys Leu Thr val
paly 410 R y 415

Arg Trp GIn GIn Gly Asn val Phe Ser Cys Ser val
9 Tre 14 RE
Ala Leu His Asn His Tyr Thr Gln.Lys Ser Leu Ser
440 - 5
Gly Lys

<-210> 11
<211> 452
<212> PRT

<213> Secuencia artifidal

<220>
<223> Sintética

<400> 11 - P
Gh{ val GIn Leu Va"lli Glu Ser Gly Gly G':ILB Leu val

!

Gly Ser Leu Arg ng Ser Cys Ala Ala 555 Gly Tyr

Ser Tyr Ash Met H}g Trp val Arg GIn A}g Pro Gly
" Glu Trp: val Gly A}s Ile Tyr Pro Gly Aglg Gly Asp

Asn GIn Lys Phe L%; Gly Arg Phe Thr 1}8 Ser val

Lys Asn Thr Leu 1';5 Leu GIn Met Asn sg; Leu Arg
Thr Ala val Tyr T;ls' Cys Ala Arg val X&I, Tyr Tyr

rTr r phe Asp val Trp Gly GIn Gly Thr Leu
Ty pTY 115 p Gly 11;

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

pégina 11

val
Lys
Pro
Leu
ser
Leu
Asp
Met

Leu

Gin
Thr
Lys
Thr
ASp
Ala
Ser
val

Leu

P2031R1 PCT Listado de Secuean
5 © ot 310° " 315

ser Asn
330

Ala Lys
3!5

Ser Ar
363

val Lys
3¥5

Asn Gl
39

AsSp Ser
405

Lys Ser
420

His Glu
435

Ser Pro
450

Pro Gl
l

Phe Thr
30

Gly Leu
Y 45

ser T{E

Lys ser
y75

Glu A;B

Ash Ser

105

Thr val
120

Ala Pro
- 135

LA



ser
val
Gly
Ser
Ser
Pro
Asp
Gly
Leu
val

Gly

GIn
Lys
Gly
Glu
Gly
Gin
Asp
Arg
Ala

Gly

Ser
Lys
Ala
ser
ser
ser
Lys
Gly
Met
ser

val

Asp
Ala
Gln
Glu
Phe
Pro
Gly
Trp
Leu

Lys

P2031R1 PCT Listado de Secuencias
Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu
140 145

Asp Tyr phe Pro Glu Pro val Thr val
155 1

Leu Thr Ser Gl
170
Gly Leu Tyr S¢r
v oo g o
Leu Gly Thr GIn
200
Asn Thr L{s val
215
Thr His Thr Cys
230
Pro Ser val Phe
245
Ile Ser Arg Thr
260
His Glu Asg Pro
27
Glu val His Asn
290
Ala Thr.Tyr Arg
iy
Trp Leu Ash Gly
P 320
Leu Pro Ala Pro
335
Pro Arg Glu Pro
350
met Thr L%s ASn
365
r Pro Ser As
i 380 P
Glu Asn Asn Tyr
395
Ser Phe Phe Leu
410

Gln GIn G1¥ AsSn
42

His Asn His Tyr
440

val His
Leu Ser
Thr Tyr
Asp Lys
Pro ;ro
Leu Phe
Pro Glu
Glu val

Ala Lys

val val

Lys élu
Ile Ala
Gin val
Glin val
Ile Ala
Lys Thr
Tyr Ser

val phe

60

Thr pPhe Pro
175

Ser val val
190

Ile Cys Asn
508

Lys val Glu
220

s Pro Ala
< 235

Pro Pro Lys
250

val Thr Cys
265 i

Lys Phe Asn
280

Thre %;g Pro

Ser val Leu
-« 310

r'Lys Cys

RAl 1

Ala Thr Ile
340

r Thr Leu
b 355

ser Leu Thr
370

val Glu Trp
385

Thr Pro Pro
400

Lys Leu Thr
415

Ser Cys Ser
4

ser
Ala
Thr
val
Pro
Pro
Pro
val
Trp
Arg
Thr
Lys
ser
Pro
Cys
Glu
val
val

val

Thr GIln Lys Ser Leu Ser
. 445 -

Pagina 12

val

AsSn

Lys

Glu

Lys

val

TYr

Glu

val

val

Lys

Pro

Leu

ser

‘Leu

ASp

Met

Leu

Pro

His

ser

Leu

Asp

val

val

Glu

Leu

Ser

Ala

ser

val

Asn

Asp

Lys

His

ser
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From the INTERNATIONAL SEARCHING AUTHORITY

To

GENERTECH, INC.

Attn. Marschang, Diane L.

1 DNA Way

8 -] T 8C0,

uN 3 11 GWGLK

P kIR Consic. GHT - 59

1}-\\

PCT

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUT rSHITY. OR THE DECLARATION

ST

GENENTECH, INC.

. .nais (PCT Rule44.1)

n W - BP0

Duc Date (apimanthieed 95 /06/2006
Appicants ar agents fla misrence .
.P2031R1 FOR FURTHER ACTION 580 paragrmaphs 1 and 4 balow
IMamaSianal appicaton No. intsmatonal Ming 6o
PCT/UB2005/032015 ddncnivyesr) 6770972005
Applicant

Filing of amandmagts and stwismant under Article 18:

When? The timse Imit for
Intemetionsl Search

Where? Dfrectly io the

Articp 17{2)(a) W thal eact and e written opinion of the

4. Remindera

hmmm.mmm

otherwise
aci for anty Inko the nesiongd betom thiss

1. m 'nnnprmhhnwno-nuulumummmmumwmaummmmmm
Authodly have basn establizshed snd sre.tronsmitiad herewilh,

The sppicant i anilied, il he 90 wishes, o amend the clainy of the Intamngtionsl Application (see Ruls 48)
such amandmants ls normally two months fram the data of trsnamitial of tho

Intamational Bureau of WIPO, 34 chamin das Colombaties
1211 Geneva 20, Switzariand, Fascimie No.: (41-22) 338.82.70
For mers detalled Instructions, ss8 1he notgs on tha acxcompanying shest.

2 D The spalicant Is hersby notiied it no intemations asasch rapart will be established and St the declaation undar
Intsrmasonal Gaarching

3. [[] with regant to the protest against paymant of (an) addiiong! f8e{s) under Fuls £0.2, the applicant i nollied thal:

[(] i peotest together with tha dacision thareon hes been tranemitiad to the Intemaiiohal Breau (ogeihar wit the
applicant's requsst o torwand tha laxts of both te proisst and the decision thamon % the designated Offices.

no dacislon has basn mads yot on the protast: the epplicant will ba noliied =6 woon a8 & detision la made,

Shorlly afier he eapiralion of 18 monthe fram the date, tha Inlamalionsl application wit b tha

y an wishas %o mpldizrﬂgnlm publication, a notice of Jlllldll;l'lp:tlllhlr mmnd
, MUt each the Intemalione!l Bureau as providad In Rules 80bis.1 and S0Hs.3, respestively,
betore the camplation of the tachnical praparstions for ingmeational publicalion.

The appiicant may submit commenta an an nformal basis on e wiisn apinion of tha intamational Saarching Authorty 1o the
Intermatone) Bureas. The mmmmﬂmunnndnnn:’nmnnna

nmr:rlmmnmmmﬂhﬂhmorllhhllqbllmmuwmmmdnhuchMIuh
the public but not balote tha axpiration of 30 monihé from tha priodly dem,
Wihin 18 montha from the priorily dais, but only in respact of some designatod
Sxaminalion must bs Ead i the eppicant wishes to postpons the antry Lnto the nationsl phaee unfl 30 monthe frora the prionty
» the applicant must, within 20 months rom the priority date, perform iha prescribad

In respect of other designaled Offices, the Sme imit of 30 menthe {or Later) will spply sven If no damand ks fid witen 19

Sas'the Annax o Form PCTAB/301 and, for detals about tha icabie time | Ofica by Oiics, sos tha PCT Applicants
Guige, Volume |I, Nalional Chapisre and the WIPQ m.:pl i 4

Authodly am ranamifted herewith.

signated Oifices uniess sn

Ofticas, a dermand for Intsmefonal preliminary

Name wnd maltg adiress of e inematons] Searching Authoriy

Tal (m-m)mn. Tx. 31 851 aponi,

jmwm. PB. 5818 PatonSiaan 2

Fexc (+31-70) 340-3016

Authorizad cificer
Catriona Cleere

Form PCT/ISA/220 (January 2004) .

{Sep notsa on sccompanying sheel)




Iz

R

Thesa Nolss ens Intendad 1o give tha basic insinattisns concaming the filng of smandmants undar wikds 19. The
Nnhlmhndnnhmmmnhdhleulcwumew.mwlndummle
uncier that Treaty. in cana %MIMIMMMNMMWrNWU For more
detalled Informolion, see i- he PCT Gulde,  publicasion of WIRO.

in thasa Nuips, "Articls”, "Rula”, and “Section” refar % tha provisions of the PCT, the PCT Regulations and the PCT
MIMM

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, afar having ecalved the inlemationsl ssarch report and the writtan apinion of the inlsmallonal
mmm.nmnmmmdmummmm . it shouki however be emphast=ad
that, gince afl paris of tha Inemational appiication (clalma.description and nmmuanumumu
mmm;ﬂnﬂymhnﬂwpmﬂmhnumﬂrmmdhm-lmm tha claims under Ariicls 18
sxcapt whare, 2.g. the appcant wants the laitar to be publshed for the purpoaas of provisional protsotion or hié ancther
reRxon for amanding the clsims befora Inemational publicalion. Furthanmors, it should ba amphesized that provisional
protaction Iy Inummm(mﬂcllmﬁummwm

Tha sttantion of the applcant Ia drewn to the fact thal amendments to the clalms vader Article 19 am not allowsd whare
ulmnmﬂm% deciarad, under Articla 17{2), thal no Inemational saarch report would be
antabished {saa PCT Applicant’s , Yoluma VA, pampraph 286).

What parts of the intemational eppiication may be amended?
Undar Ariicie 19, only the claims mey be amanded.

he inamgational phass, the ¢ialms mey $i0 be amendad (or further amanded) under Articla 34 balore
the Inlamationsl Preliminary Examining Authorily. The desaripion and drawings may Gnly bes smendad under
Articis 34 batore i Intematians) Examining Authosity.

Upon entry inip e national phase, all parts of the intemational application may ba amancded under Articls 28
oc, wheie appiicable, Articia 41.

Whan? m:m-mmmumuummmammmum-mnm
m whichever dme Imit axplres iatsr. t should be notad, howaver, that the snendmants will be considered
been received on fima I gy ma receivad by the inamational Buraou aftgs the expiration of the
‘.'1;nllllﬂhlhlhlluwmnﬂlhlbﬂﬂﬂl mnhnhhumﬂnmlmlnhn

m-mmmuwummmhmﬂmmaummummonurun
intemetiong! Saarching Authority {Rule

m-amummmnmmmmmu.mum.

How? Elther by cantaling one of mors Gntire cigins, by acing one or moere new dalne of by mending the text of
aneor mare of the ciaima as fliad.

Amﬂmﬂ“tmﬂhnﬂnlﬂnﬂhuﬂn”duelulmlvmuunmmnfm amandment o
amandments, dffers from mmm

Al ths cialms appéring on mmmmmnummthmmmlddmIl
wu.mmummduw-d-mnm In &l cosgs where clakng ame renumbenad, they must
ba ranumbared contecuiively (Admintsimiive instructions, Bactan 2035(b]).

The amendments must be made In tha langusage in which the international applicstion la io bs published.

What daocuments must/mey aceompany the smendmenis?
Latter {Suction 205(b))x
The amandmanta must ba submiied with & latter.

Tha lsitar will not ba publishod with tha inle application snd the amendad clolms. It should nol be
confused with the “Statemant under Arficta 18(1)" (see beiow, undar "Stalument under Aricle 18(1)")

The [stiar must ba In English or Franch, at the cholce of the applicant. Howsver, i the lmpgusgs of the
intarmational appication ls English, the lsitw mustbain English; It the langoags of the intsmalional application
Is French, the must be In French.

Notes to Form PCTABA/Z220 (et shasl] [January Z04)




PATENT COOPERATION TREA 1 Y

PCT

INTERNATIONAL SEARCH REPORT

(PCT Asticle 18 and Rules 43 and 44)
Applicants of sgents fis fsieence FOR FURTHER o0 Form PCTASAZ2D
P2031R1 ACTION a8 wall a3, wharg applicabls, ltem 3 balow,
[ Tntamasons! spplicatan No. infemationsi fling dats (dawimonipea] | (Earies) Priorty Dule fdspimornivyoss
PCT/UB2005/032018 . 07/09/2005  08/09/2004
Acpicart

GENENTECH, "INC.

This Inlemnations] ssasch haa bean prepared Ihlallllnﬂullls-'dllnuﬂ.llhﬂlyllﬂlm Miad to the applicant
lﬂ;ﬂnﬂbﬂlﬂﬂhﬂ A'g:;hmmmwllllr:m o s

This intamational sasrch reportconsisteofatolsiot 5 shests.’
[x] llllmmmwlmulnmmmwmuﬁlnmm

1. Basls of the repont
B, Wllambhhlnmlnnlmﬂbm-rdmuwm“lmﬂnwut
the Intamationsl appiication in the languaga In which t was flsd
& vunslation of the (nlemational spplicalioninio ______ , Which Ig the language
uuwﬂmunnmuummdhwmmcmu1mmamn

b. [X] Withregard to any nuciestide andior amine acid saquancs dieciossd in the Intemational appiiostion, 506 Bax No. I,

4. Wih regad to the Oile,

5. With regand 1o e abstract,

8. With regard io the drewings,

2. [f] Cortaincistme ware found unssarcheble {80a Box No. I)

8. [ Unityotfavantion is lasking (see Box No i)

. l'
]

[X] thetexi iz approved as submitisd by the sppicent _
[ the text has besn estabishad by thiz Authorily o read a8 tofiows:

x] uuumnmmmwuw
[[] uvwitexthesbesn estabiishsd,

8. tha figure of tha drawings to be pubiished wilh the absirect Is Figure No.
[]  sssuoesmdby the appicant
)  asusiected by this Aunomy, uuu-mnppumm-umamn
O ummwwsmm.hmmmuurm:amm
b [X] none of the igures In to be pubiished with the abstrect

accarding to Ruls 38.2(b), by this Authorl
may, Mmmmnmmmumﬂnnﬂlﬁh’:’nﬂmﬂ-ﬂ;

It in Box No. IV. Tha applicent
mimmmnmmm

Form PCTASA/R10Q {first sheat) {Aprll 2005)
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INTERNATIONAL SEARCH REPORT

N\

PCT/UB2005/0320)5

Box No.1 -  Nucleotide and/or amino ackd sequence({s) (Contirumiion of itemn 1.b of the first shest)

mmmhum-mmwmmnnhllul:
4. typo of malerial

E a maquencs lhsfing

[]  wblace) reteted 10 1e mcuenca iisting

b iommetof metenes
on papas
In elscironic lom
e. fime of ingMunishing '
[C] comameain e mntemasonat spptciton es tied

[] nedwpesrer wat: the intermations sppiication in siscironic fom
fumished subsecanty 10 this AuthorRy for e purpess of Gaarch

of wrnished, tha required siatamants that the informetion In the su

1. Wi regard to eny nucisatids and/or amino acid sequance disciosad in ths intsmational ppication snd nécessary © the ciaimad

2. m In addition, In the case thet more than ona version ar co uawmnmhuamhwmmmnmnu

coplas | kisntical to that In the

. eppiicalion as fitad or doat not po bayond the appEcaiion ae Qled, &s epproprats, wers fumishad

Form PCTAGA/210 {coninustion of first sheat (1)} (Ap 2005)




b o ummmb:m?m Bing date bt

b —_:dll;-nhmuwﬂnm Intamational )

'\,"\6
W PNALIVNAL SDEMNW NEFWUTi application Ko
. | PCT/US2005/032015
T COPRTe 28 A6IP3S/0z  ASIP19/02  AG1P25/00
Aocorting in tntsmational Patent Classiikation (JPC) o 10 both nniionel claseicalion and IPC
8. FELDS SEARCHED
'Wﬁmmmmumm
Documesietion sesrchad alher than minimum documanialion fo the extest ihal sach decumants am includad In the Makis sesohed
Elsctronic dala base sonsuled during the Inlomalinaal search (nams of dala bass and, whise praciios], ssarch 1emrns segd)
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X WO 03/038043 A (UAB RESEARCH FOUNDATION: 1-27
ZHOU, TONG; ICHIKAWA, KIMIHISA; KIHBERL‘!
ROB) 8 May 2003 (2003—05—08)
page 6, 1ine 1 - page 8, 1ine 6
page 54, Tne B - 11ne 14
claims 30,566,102
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29 July 1999 (1999-07-29)
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D Furthar docurnests ary lislad in the conlimiation of Gox C. m o pudomt tumily annes.
" Gpmctel chlogories of chad coguments “T" o dosumard pubdated e 1 et g e
i T b o ST stase U1 e art Which s ot Sk to Gndamiand o Yiveple o ocry ‘Sdmyg

'l'dnlmld Hicuiar elsvance; tha claimed bovention
h;“ noval or ceann be cossidared (o

L document or mmnmmnpnnumu iaken slone
whiich .mw"' u’;m" *v" documsnt of particular relevance; 1he clsmed Ivenikon
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Box R Cbasrvations where certaln cisims were found unsearchable (Continuation of ltem 2 of first sheel)

This international Search Repon has not been estabished In raspact of cartain claims uncer Aricls 17(2)(s) for the following reasons:

1. [x] ciotme nos:
bacause hay felate to subjact matier ndt required to be searched by this Authormy, namely:

Although claims 1-27 are directed to a mathod of treatment of the human body,

the search has bean carried out and based on the alleged effects of the
composition.

2. [_] claires Noa:
mmmnmdmmmmnnwm with the preacribed requinsments to such
an exiant B\ no masninplul Inematong Ssarch can be canfed out 2

3. [ ciaimeNos: '
bochuse thay are depancent claims and ae nat dratted in accordance with tha eecond and third semances of Fule 5.4(s).

Box W m- where unity of Invention Is lacking (Confinuation of itam 3 of tirst sheet)

This Intemational Esarching Authorily found muliple inventions Ln this inlemationgl appiication, ae ioliows:

-

1. D :mmr;:hmmucunmwwu-muumwmnupnnemmn

2 Ags al csawhable claimg could be saarched wihout etiorn just skilfonal lee, this Au oid not invile
Du“un .Iu me % justiiying an thartty payment

a A of the addiiong! gearch fee: L d by th this intemational Search Re
D T e S e e e .

o[ ] No e wikonsl seuch foss ware Lnaly pu by Tha opplicant. Cangecuunty, s Intecra ol Search Papart
R Is coverad by ciadms No\

Remark on Protast D The ackional esarch fees wers scoompanied by the spplicant’s prolast.

D No prolest accompanied the peyment of addiional search fees-

Form PCTABA/210 {contimsaion of firs, sheet (2)) (Janusry 2004)
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Applieant
GENENTECH, INC.

This opinion containg Indications relating o the following kems:

B BoxNo.l  Basis of the oplnion
O BoxNo.N  Priotiy

& BoxNo. Il  Non-astablishment of opinion with regurd to novalty, inventive step and industrial apploabllily
0 BoxNo.IV  Lack of unilty of lnvenlion -

B BoxNo.V  Reasoned stalemant under Rule 43his.1{a){}) with regard to novelty, Inventive step or Indusidal
appiicabliity; citations and expianations supporting such statement

[J Box No.VI  Cartaln documents clted
O Bax No. VIl Certaln dafects In tha intarnational epplication
E Box No.Vill Cartain obssrvations on tha international application

2 FURTHER ACTION
K n damand for Intamstional pnlhﬂ:gnnlmhlthn Is medp, this opinion will usually ba eonsidered 1o be &
writtan opinion of the intsrnational Preliminery Examining Authorly ("IPEA™) except that thia dosa not 'gl.y whara
the appicant chooass an Authority other than this one to be the IPEA and the chosen IPEA has
Internationa! Bureau under Rule 68.1bis(b) that-written opinions of this Imemational Searching Authorily
will not be so consldered,
I this opinion s, a5 provided above, conskiered to be a written opinian of the IPEA, the it is Ivhed 1o
submit to the IPEA a written reply gdh.r, where appnr.hh. with smendments, before the expiration of 3 months
from the date of malling af Form PCTABAZ20 or hafore ths expimtion of 22 months from the prioriy daie,
whichever expires Iater.
For further options, ses Form PCTASAZ20.
3. Farfurther detalls, see noles to Form PCTASAZ20.
Name and malling address of the IBA: ) Date of camplstion of Authortzed Olicer
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WRITTEN OPINION OF THE Intemational application No.
INTERNAT] NAL SEARCHING AU11'IOFIITY PCTAIS2005032015

Box No.| Basle of the opinion

1. With regard fo the languags, this opinion has been established on the basis of:
@ the International appiication in the language In which it was fled

O atranslation of the international application into , which Is tha language of a transiation fumished for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

2. Whh regard to any nucleotide andior amino acld sequence disclosad In the intemational application and
neceasary to the cialmed invantion, this opinion has bean astablished on the basis of;

a. type of material:

B asequsnce lsting

O table(s) related to the sequence listing
b. format of materlal:

B onpaper

E in electronic form o
c. time of filingfumishing:

O contained in the intemational application es filed.
0O flled together with the Intemational application in electronic form.
B fumished subsequently to this Authortty for the purposes of search.
3. @ Inadtittion, In the case that more than one version or copy of a sequence listing andbr fable relating thereto

has been filed or fumished, the required statements that the Information In the subssquent or additional

copies is kientical to that in the application as filed or does not go beyond the application as filed, as
appropriate, were fumigshed. 4. L

4. Addiional comments:

Farm PCTASA/237 {Aprl 2005)
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WRITTEN OPINION OF THE Intemational application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAJS2005032015

Box No. il Non-sstablishment of opinion with regard to novelly, inventive step and Industrial
applicabliity

The quastions whether the claimead invention appesre 10 be novel, o involve an inventive stap (to be non
obvious), or to be industrially epplicabie have not been examined in regpect of

O the entire International application

B clalme Nos. 1-27 (For reasons of industrial applicablity)
baocause;

B the sald international appication, or the sald clalms Nos. 1-27 (for reasons of industrial epplicabiiity)
reiate {o the following subject matter which does not require an intsmational search (specify):

&ae saparate sheet

O the description, ciaima or drawings (indicate particufar elements below) or said claims Nos.  are 80
unclear that no meaningtul opinion could be formad (specify):

O the claims, or said olalms Noa. are so inadaguately supported by the description that no meaningful opinion
could be formed (speciy):

0

no international aearch report has been established for the whole application or for said claims Nos.

O amean ﬂ::pgnbl{l could not be formed without the sequence listing; the applicant did not, within the
p e Emit: -

01 fumish a sequence Beling on paper complying with the standard provided for In Annex C of the
Administrative Instructions, and such listing was not avallabis to the International Searching
Authority In a form and manner acceptable to It

O3 fumish & sequence leting In elactranic form compiying with the standard provided for In Annex G
of the Adminstrative Instructions, and such Iisting was not available to the Intemational Searching
Authorlty in a form and manner acceptabie to I

D pay the required Iate fumishing fee for the fumishing of a seguence lising in responss to an
invitatlon under Rules 13(er.1(a) or (b).

O a meaningful opinion could not be formed without the tables relaled to the sequence lisings; the applicant
did not, within ths prescribed time [imt, furnish such tabias In electronio form complying with the technioa!
requirements provided for In Annex C-bis of the Administrative Instructions, and auch tables wera not
avaliabie to the intermnational Searching Authority In a form and menner acceptabie 1o It.

0O the tables relatad t the nuolectide andior amino acid sequancs listing, If In electronic form only, do not
comply with the tachnical requirements providad for In Annex C-bis of the Administrative Instructions.

0 See Supplemental Box for further detafla

Forn PCTISA/237 (Aprl 2005)
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WRITTEN OPINI N OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAS2005032015

.,

Box No.V Reasoned statement under Ruls 43bis.1(a)(l) with regard to novelty, iInventive step or
industrisi applicabliiity; clitations and explanstions supporiing such statament

1. Statement

Novelly (N) Yes: Claime 11,22

No: Claima 1-10, 12-21, 23-27
inventive step (IS) Yes: Claims .

No: Clams '~ 127
Indusirisl appilcability (LA) Yes: Claims

No: Claims -

2. Citations and explanations
sao separate sheet

Box No. Vill__ Certain observations on the Intemational application

The following obsaervations on the clarty of tha claims, description, and drawings or on the question whelher the
ciaims are fully supported by the dncml::tlon. are mada: e v

se0 separate shest

Form PCTASA/237 (Apri 2009)
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WRITTEN OPINION OF THE W intesnational application No,

INTERNATI NAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/US2005/032015
Ba ltem Il

Non-establishment of opinion with regard to novelty, inventive step and industrial
appllcablllty

Claims 1-27 relate to subject matter consldered by this Authority to be covered by the
provisions of Rule 87.1(lv) PCT. Consequently, no opinion will be formulated with respect
to the industrial applicability of the subject matter of these clalms (Article 34(4)(a)(l) PCT)

BeltemV

Reasoned statement with regard to novslty, Inventive step or Industrial applicabliity;
citations and explanations supporting such statement

For the assessment of the present claims "1-27 on the question whether they are
industrially applicable, no unified criterla 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 subjact matter of claims to the
use of a compound In medical treatment, but may allow, however, the use of such a
compound for the manufacture of a medicament for @ 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

D1 discloses a therapeutic method of treating cancers and other aliments by a combinetion
of antibody against GD20 and antibody agalnst DR4 or DR5 (page 6, line 1 o page 8, line
6; page 54, lines 8-14; claims). The methods of D1 may also be employsd treat
rheumnatoid arthritis or multiple sclerosis. A preferred anti-CD20 MAb Is Rituximab and the
antlbody agalnst the DR4 or DR5 molecule may be tiumanized, chimeric or of human

origin. The subject matter of claims 1-10, 12-21 and 23-27 is therefore not new in light of
D1 {Article 33(2) PCT).

Article 33(3) PCT

The subject matter of claims 11 and 22 are not considered inventive as the skilled person
would seek to ulilize antibodies with the binding characteristics outline in said claims in

Form PCTNSA237 (Saparato Sheat) (Shaet 1) (EPO-Apri 2005)
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WRITTEN OPINION OF THE Ifternational appiication No.
INTERNATI NAL SEARCHING y _
AUTHORITY (SEPARATE SHEET) PCT/US2005/032015

order to ba able to use them In a therapeutic setting {Article 33(3) PCT).

Re ltem VIl

Certaln observations on the intemational application

Claims 1, 3-10, 12-15, 17-21, 23-27 do not meet the requirements of Aricle 6 PCT since
there Is no support within the appl'catlon as filed for any synergistic action of.antl-DR4
antibodies in combination with ah anti-CD20 antibody. Since there are no exparimental

data supporting such features of the above claims they do not fulfill the provisions of
Article 6 PCT.

Form PCTASA/ZST (Separaie Shewt) {Bhest 2) (ERO-April 2005)
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PCT '
FIRST NOTICE INFORMING THE APPLICANT OF NEX ARG
‘THE COMMUNICATION OF THE INTERNATIONAL MAHSCHQCN& IDN';M L.
Amggcxrmnn'owsmm'mn OFFICES WHICK fgﬁ"&w g .
NOT APPLY THE 30 MONTH TIME LIMIT
South San Francisco, calllom- 940!0-49!0
UNDER ARTICLE 2% 1) ETATS.UNIS D'AMERIQUE
(PCT Rule 47.1(ch
Duto of malling (dayAmons/ywar)
13 Aprll 2006 {13.04.2006)
Applicant’s ur ugent's file reference
P2031R1 IMPORTANT NOTICE
Interunilona) spplication No. Inieruniionsd [Tling dato (day/montlvyeur) Priority thau (dayinanthiyear)
PCTAUS2005/032015 07 Saptember 2005 (07.09.2005) 08 Seplembar 2004 (08.09.2004)

Applicar

GENENTECH, INC. st &

X

ATTENTION: For any dusignaled Office(s), for which tho ume limdt onder Article 22(1), as in furco from 1 April 2002 (30 months [rom

the priovity dale), dows apply. pleose sec Forey PCTAIR/0S(Sceond and Supniementary Notice) (1o bs issuod prompily ofter the expimlion
of 28 months frum 1ho priority daic).

Notlce Is herehy given that the Following des|gemied OfTicols), for which the tims Umkt under Anicle 23(1), a3 In foreo frome | April 2002,
does nel apply, les/have mquesied thal the cammunicaton of the iniamational spplication, a8 provided [br in Astlclo 20, he effected under
Rulc 934is. 1. The Inicmational Bureau ks cifected that eommunkation on the dois indicaiced below:

16 March 2006 (16.03.2006)

CH
In accordanco with Rule 47.1(c-bir)(i), those Officas will eccept the present notice as conclusive cvidence that the comnvunicstion of the

Intemnalionsl application has duly iaken ploce on Vha dain of mailing indicated above snd no copy of the inlermational application Is nyuived
0 ha fumished by the applicent 1o the desiguaied OfTice(s).

3. Tho hollowing desipmicd OfMices, for which the ilme limit under Aricle 23(1), ax In force from | April 2002, does nod npply, hava ool

requested, as ol e llm of malling of the pressm notive, thal the comamanication of the niermatiom] epplication be effecied undor Rule
93bis.] &

LY, 8E, T2, UG, ZM

In aceordaney with Rule 47.1(c-bir)(H), those Offices sccept the present notiee: os conclusive evidenco thal the Conlracting State for whizh
that OfTica acis a3 o deslgrmied Office does not requiire the furnishing, under Articls 22, by tho applican of a copy of the Iniemailonal
sppilcation

TIME LIMITS for eatry iuto the nullons] phase

For the desigouied Office(s) lisiod abuve, wod wins o demand for inlemationnl prelaminary examioution bag heen filed befors the
expiraiion of 19 months from the priagity dste (see Anlele 39( 1)), the opplieable tme Umh for emering U national phoso will, subject ta
whal b mid In the hllowing parugraph, bs 20 MONTHS Lrom the priorty date.

In practice, thme Jimits other than the 20-monih thne Bmif will continoe 10 apply, for variom periods of time, in respoet of corain of the
desigraied Officex listed above. Por regular updaies on (he appiicable time limits (20 or 21 months, or other tme limit), OMce by
Office, refer 10 the PCT Gazen, the PCT Newslqnas and the PCT Applicant’s Guide, Yoluro 11, Nationnl Cheplen, ‘nll available from
WIPO's Imemet she, 2t huptworw. wipo.n/pevén/index dam).

It is 1he applicants sole responsibilily 1o moaltor all these time Hmits.

Facsintilo No.+il 12 740 14 35

The Inomntionsl Bunay of WIPO
34, ghemin des Colombciles
1211 Geneva 20, Switeriand

.;A_llllﬂlﬂ officer
Athina Nickitas-Etienne

Factimils No.+4]1 22 338 89 95
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Docket No. PR2031A

ASSIGNMENT
oy
WHEREAS, Avi J. Ashkenazi, a citizen of US, residing st 1468 Tarrytown Street, Sen Matso,
CA 94402 (herainafter "ASSIGNOR"), hes Invented a new and useful invention in

Methods of using death recaptor iganids and CD20 antihodies

for which a provisional application Serial No. 80/666,550, If recsived {Docket No. PR2031 A} has been
filed by him on Merch 30, 2005; and )

WHEREAS, GENENTECH, INC., a corporation orgenized and existing under and by virtue of the
lews of the State of Delaware, having a place of business at 1 DNA Way. South San Franclsgo,
California 94080-4990, is desirous of acquiring an interest in and to ssid invantion, and in end to the
Letters Patents to be obtained therefor:

NOW, THEREFORE, be it known by all whom It may concern;

That for good end velueble consideration the recelpt of which Is hereby acknowladged, the said
ASSIGNOR have and do heraby sell, assign, transfer and set over unto the said GENENTECH, INC., s
successors and assigne, the full and axclusiva right, titie end interest ineluding all rights under the Paris
Convantion for the Pratestion of Industrial Proparty, In and to sald invention, and In and to any and all
Letters Patants to be granted and issusd tharsfor or any continuation, division, renewal, or substitute
therecof, and es to Letters Patents any ralssue or re-examination thereof, not only for, to, and in the
United Stetes of Amerloa, Its tarritoriea and posseselons, but for,to and In all other countries; and it hes
been and is hereby authorized and requestad thet the appropriate government agencies issue sald Letters
Patents to sald GENENTECH, INC., in accordance with this Assignment.

Said ASSIGNOR covenants and agress to cooperate with GENENTECH, INC., to enabla said
GENENTECH, INC. to enjoy to the fulleat extent the right, title and nterest hersin conveyed in the
United States and foreign countries. Such cooperetion by said ASSIGNOR includes grompt production
of pertinent facts and documents, giving of testimony, execution of pstitiona, oaths, spacifications,
daclarationa or other papars, and othsr assistance all to the extent desmad necessary or desirable by
said GENENTECH, INC., {a) for perfecting tha right. title and interest herein conveyed; (b) for
proaecuting any of seid epplications; {c} for filing and prosecuting applications for reissuance of any of
said patents; {d) for interferance or other priority proceadings involving sald invention; and fe) for legal
proceadinga involving seid inventlon and any appllostions therefor and any patenta granted thergon,
including without iimitetion opposition proceedings, cencellation procaedings, priority contests, public
use proceedings, infringsment actlons and court actions; provided, however, that the expense incurrad
by said ASSIGNOR in providing such coopsration shall be paid for by said GENENTECH, INC.

The tarms and covanants of this assignment shall inure to the banafit of seid GENENTECH, INC.,
Its succesaora, assigns and other legal reprasantatives, and shall be binding upon said ASSIGNOR, their
raspsctive hairs, legal representatives and assigns.

Said ASSIGNOR hereby warrants and represents that he has not entered and will not enter into
any assignment, contract, ar understending in conflict herewith. )

IN WITNESS WHEREOF | undersign as follows; -

- Krunth fan Franr:l.unn A’V‘l :TMLM
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Docket No. PR2031
ASSIGNMENT

WHEREAS, Avl J. Aghkenszi, a citizen of US, residing at 1456 Temrytown Street, San Matao,
CA 94402 (hereinafter “ASSIGNOR"), has inventad & naw and useful invention in

By

METHODS OF USING DEATH RECEPTOR LIGANDS AND CD20 ANTIBODIES

for which a provisional application Serial No. 60/607,834, if recelvad {Docket No. PR2031) has besn
filed by him on Geptember 8, 2004; and

WHEREAS, GENENTECH, INC., a corporation organized and existing under and by virtue of the
lews of the State of Daelaware, having a place of business at 1 DNA Way, South San Francisco,
California 84080-4990, Is dasirous of acquiring an interest in and to said invention, snd in and to the
Latters Patents to be obtained therefor;

NOW, THEREFORE, be it known by sll whom it may concern;

That for good and valuable conslderation the receipt of which Is hereby acknowledged, the said
ASSIGNOR have and do hereby sell, assign, transfer and set over unto the ssid GENENTECH, INC., its
successors and assigna, the full and exclusiva right, title and interest including all rights under the Paris
Convention for tha Protaction of Industrial Property, In and to sald invention, and in and to eny and all
Letters Patents to ba granted and Issued thersfor or any continuetion, division, renewal, or substitute
thereof, end as to Letters Patents any reissue or re-axamination thereof, not only for, to, and in the
United States of Amarica, Its territorles and possessions, but for, to and In all other countries; and it has
been and is hereby authorized and requested that the appropriate govemment agencles issie sald Lotters
Patents to ssid GENENTECH, INC., In accordance with this Assignment.

Said ASSIGNOR covenants snd agrees to cooperate with GENENTECH, INC., to -enable sald
GENENTECH, INC. to enjoy to the fullgst sxtent the right, title and Intergst herein conveyed in the
United States and forelgn countries. Such cooperation by sald ASSIGNOR Includes prompt produntlan
of pertinent facts and documents, giving of testimony, exscution of petitions, ouths, specifications,
declarations or other papers, and other assistance all to the extent desmed necessary or desirgble by
said GENENTECH, INC., (a) for perfecting the right, title and Interest hereln conveyed; (b} for
proseauting any of sald applications; (o) for filing and prosecuting applications for relssuance of any of
eoid patents; (d) for Interference or other priority proceedings Involving sald Invention; and .{e) for lagal
procesdings Involving seid Invention end any spplications therefor and any patents grantad thereon,
Including without limitation opposition proceedings, cancellation proceedings, priarity contests, public
use proceedings, infringament actions and court actlons; provided, however, that the expense Ingurrad
by said ASSIGNOR in providing such cooperation shall ba pald for by sald GENENTECH, INC.

The terms and covanants of this sasignment shaell Inure to the benefit of said GENENTECH, INC.,

1ts succeasors, assigns and other lagal representetives, and shall be binding upon said ASSIGNOR, their
respective heirs, lagal representatives and assigna.

Said ASSIGNOR heraby warrants and represents that he has not entered and will not enter into
any essignment, contract, or understanding in conflict harewith.

IN WITNESS WHEREOF | undersign as follows:

A - A al
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METHODS OF USING DEATH RECEPTOR LIGANDS AND CD20 ANTIBODIES (LI
RELATED APPLICATIONS
This application claims priority under Section 119{e) to provisional
application number 60/607,834 filed September 8, 2004 and” to provisional
application number 60/666,550 filed March 30, 2005, the contents of which
are incorporated herein by reference.

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 1ligand/TRAIL or death receptor antibodies in
combination with CD20 antibodies to treat various pathological disorders,
such as cancer and immune related diseases.

BACKGROUND OF TEE INVENTION

Various ligande 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 ("INF-alpha®"), tumor necrosis
factor-beta ("TNF-beta" or "lymphotoxin-alpha"), lymphotoxin-beta ({"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.ApozlL 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.q.,
Ashkenazi, 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. Biol., 7:750-753 (1997) Wallach, Cytokine
Reference, Academic Press, 2000, pages 377-411; Lockaley 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
published January 16, 1997; WO 97/25428 published July 17, 1597; Marsters
et al., Curr. Biol., 8:525-528 (1998); Chicheportiche et al., Biol. Chen.,
272:32401-32410 (1997); Hahne et al., J. Exp. Med., 188:1185-1190 (1998) ;
WO9B/28426 published July 2, 1998; W098/46751 published October 22, 1998B;
WO/98/18921 published May 7, 1998; Moore et al., Sclence, 2B5:260-263
(1999); shu et al., J. Leukocyte Biol., 65:680 (1999); Schneider et al., gJ.
Exp. Med.,- 189:1747-1756 °(1999); Mukhopadhyay et al., J. Biol. Chem.,
274:15978-15981 {1999)).
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Induction of varioue cellular responees mediated by such ‘ITNF family
ligands is typically initiated by their binding to specific cell receptors.
Some, but not all, TNF family ligands bind to, and induge various
biological activity through, cell surface "“death receptoras” tP ;nctivate
caspases, or enzymes that carry out the cell death or apoptOﬁis pathway
(Salvesen 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, OX-40, CD30, CD40, HVEM, Fas (also referred to asm Apo-1 or
CD95), DR4 (also referred to as TRAIL-R1l), DR5 (also referred to as Apo-2
or TRAIL-R2), DcR1l, DcR2, osteoprotegerin (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, B85:3373-3404 (1995); Hohman et al., J. Biol. Chem., 264:14927-14934
{1989); Brockhaus et al., Proc. Natl. Acad. Sci., B87:3127-3131 (19%C); EP
417,563, published March 20, 1991; Loetscher et al., Cell, 61:351 (1990);
Schall et al., Cell, 61:36L-.(1990); Smith et al., Science, 248:1019-1023
{1990); Lewis et al., Prot. Natl. Acad. Sci., 88:2830-2834 {1991); Goodwin
et al., Mol. Cell. Biol., 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, 330:175-179 (1997); Chicheportiche et al., J. Biol. Chem.,
272:32401-32410 (1997); Pan et al., Scilence, 276:111-113 ({(1997); Pan et
al., Science, 277:815-818 (1997); Sheridan et al., Bcience, 277:818-821
{1997) ; Degli-Espoasti et al., J. Exp. Med., 186:1165-1170 (1997); Mareters
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., Sclence, 278:138-141 (1997)).

Most of these TNF receptor family members share the typical structure
of cell surface receptors including extracellular, transmembrane and
intracellular regions, while others are found naturally ;n soluble proteins
lacking a trangmembrane and intracellular domain. The extracellular
portion of“typical TNFRs containe a repetitive amino acid sequence pattern
of multiple cysteinea-rich domains {CRDs), atarting from the NH,-terminus.

The ligand referred to:as Apo-2L or TRAIL was identified several
years ago as & member of the TNF family of cytokines. (see, e.g., Wiley et
al., Immunity, 3:673-682 (1995); Pitti et al., J. Biol. Chem., 271:12697-
12690 (1996); WO 97/01633; WO 97/25428; US Patent 5,763,223 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 I1II tranamembrane 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 {1957)).
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Crystallographic studies of soluble forms of Apo2L/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.,
Immunity, 11:253-261 (1999); Mongkolsapaya et al., Nature 'Structural
Biology, 6:1048 (1999); Hymowitz et al., Biochemistry, 39:633-644 (2000)}).
Apo2L/TRAIL, unlike other TNF family members however, was found to have a
unigue structural feature in that three cysteine residues (at position 230
of each subunit in the ﬁomotrimer) together coordinate a =zinc! atom, and
that the zinc binding is important for trimer ataﬁility and ibiological
activity. (Hymowitz et al., supra; Bodmer et al., J. Bicl. Chem.,
275:20632-20637 (2000)).

It has been reported in the literature that Apo2L/TRAIL may play a
role in immune pystem modulation, including autoimmune diseases such as
rheumatold arthritis (see, e.q., Thomal et al., J. Immunol., 161:2195-2200
(1998); Johnsen et al. Cytoklne, 11 664-672 (1999); Griffith et al., J.
Exp. Med., 189:1343-1353 (1999); Song et al., J. Exp. Med., 191:1085-1103
(2000)].

Soluble forms of Apo2L/TRAIL have also been reported to induce
apoptosis in a variety of cancer cells, including coleon, lung, breast,
prostate, bladder, kidney, ovarian and brain tumors, as well as melanoma,
leukemia, and multiple myeloma (see, e.g., Wiley et al., supra; Pitti et
al., supra; US Patent 6,030,945 issued February 29, 2000; US Patent
6,746,668 issued June B8, 2004; Rieger et al., FEBS Latters, 427:124-123
(1998); Ashkenazi et al.; J: clin. Invest., 104:155-162 (1999); Walczak et
al., Nature Med., 5:157-163 (1999); Keane et al., Cancer Repearch, 59:734-
741 (1999); Mizutan1 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)). In vivo
studies in murine tumor models further suggest that Apo2L/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; Gliniak et 'al., cancer Res., 59:6153-6158 (1999), Chinnaiyan
et al., supra; Roth et al., Biochem. Biophys. Res. Comm., 265:1999 (1999);
PCT Application US/00/15512; PCT Application US/01/23691). 1In contrast to
many types of cancer cells, most normal human cell types appear to be
repistant 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., Nature Med., 6:564-567 (2000); see also, Nagata,
Nature Med., 6:502-503 (zoob)ﬁl It is believed that certain recombinant
Apo2L/TRAIL preparations may vary in terms of biochemical properties and
biological activities on diseased versus normal cells, depending, for
example, on the presence or absence of a tag molecule, zinc content, and ¥
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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)). V'

Apo2L/TRAIL has been found to bind at least five different recéptora.
At least two of the receptors which bind Apo2L/TRATIL contain a functional,
cytoplaemic death domain. One such receptor has been referred to as "DR4"
(and alternatively as TR4 or TRAIL-R1) (Pan et al., Science, 276:111-113
(1987); "mee also WO098/32856 published July 30, 1998; W099/37684 publisghed
July 29, 1999; WO 00/73349 published December 7, 2000; US 6,433,147 issued
August 13, 2002; US 6,461,823 issued October 8, 2002, and US 6,342,383
isgued January 29, 2002).

Another such receptor for Apo2L/TRAIL has been referred to as DRS (it
has algc been alternatively referred to as Apo-2; TRAIL-R or TRAIL-R2, TRE,
Tango-63, hAPO8, TRICK2 or KILLER) (see, e.9., Sheridan et al., Science,
277:818-821 (1997); Pan et al., Science, 277:815-818 " (1997); W098/51793
publighed November 19, 1998; WO098/41629 published September 24, 1998;
Screaton et al., Curr. Biol., 7:693-696 (1997); Walczak et al., EMBO J.,
16:5386-5387 (1997); Wu et al., Nature Genetica, 17:141-143 (1997);
WO98/35986 published August 20, 1998; EP870,827 published October 14, 1998;
WO98/46643 published October 22, 1998; W099/02653 published January 21,
1999; WO099/09165 publishad February 25, 1999; W099/11791 published March
11, 1993; Us 2002/0072091 published August 13, 2002; US 2002/0098550
published December 7, 2001; US 6,313,269 issued December €, 2001; US
2001/0010924 publighed 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 6,569,642 igsued May
27, 2003; US 6,072,047 issued June 6, 2000; US 6,642,358 imsued November 4,
2003; US 6,743,625 issued June 1, 2004). Like DR4, DR5 is reported to
contain a cytoplasmic death” domain and be capable of signaling apoptosis
upon 1ligand binding (or upon binding a molecule, such as an agonist
antibody, which mimice the activity of the ligand). The crystal structure
of the complex formed between Apo-2L/TRAIL and DR5S is described in Hymowitz
et al., Molecular Cell, 4:563-571 (1999).

Upon ligand binding, both DR4 and DRS can trigger apoptosis
independently by recruiting and activating the apoptosis initiator,
caspase-8, through the death-domain-containing adaptor molecule referred to
as FADD/Mortl [Kischkel et al.,:ZImmunity, 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 8ignaling (see., e.g., DCR1l {alsc 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-
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25420 (1997); Schneider et al., FEBS Letters, 416:329-334 (1997); Degli-
Esposti et al., J. Exp. Med., 186:1165-1170 (1997)}: and Mongkollsapaya 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
Letters, 424:41-45 (1998); Degli-Esposti et al., Immunity, 7:813-820

{1997)], and OPG [Simonet et al., supral. In contrast to DR4 and DRS5, the
DcR1 and DcR2 receptore do not signal apoptosis. . . :

Certain antibodies which bind to the DR4 and/or DRS rece:pl:ors 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
14, 2003, See, also, e.g., Griffith et al., J. Inmunol,, 162:2597-2605
(1999); Chuntharapai et al., J. Immunol., 166:4851-4898 {2001); WO
02/097033 published December 2, 2002; WO 03/042367 publighed May 22, 2003;
W0 03/038043 published May 8, 2003; W0 03/037913 published May 8, 2003,
Certain anti-DR5 antibodies have likewise been described, see, e.g., WO
98/51793 published November 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 SCID mice”,
Abstract, 2d International Congress on Monoclonal Antibodies in Cancers,
Aug. 29-Sept. 1, 2002, Banff, Alberta, Canada; WO 03/038043 published May
8, 2003; WO 03/037913 published May 8, 2003. In addition, certain
antlbodies having érons-reactivity to both DR4 and DR5 receptors have been
described (see, e.g., US patent 6,252,050 issued June 26, 2001).

The CD20 antigen (also called human B-lymphocyte-srestricted
differentiation antigen, Bp35) is 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 also
expressed on greater than 90%¥ of B cell non-Hodgkin’'s lymphomas (NHL)
(Anderson et al. Blood 63(6):1424-1433 {(1984)), but is not found on
hematopoietic stem cells, pro-B cells, normal plasma cells or other normal
tissues (Tedder et al. J. Immunol. 135(2):973-979 {1985)). CD20 regulates

an early step(s) in the activation process for cell cycle initiation and
differentiation (Tedder et al., supra) and possibly functions as a calcium
ion channel (Tedder et al. J. Cell. Biochem. 14D:195 (1990)). Given the
expression of CD20 in B cell lymphomas, this antigen may serve as a
candidate for “targeting” of such lymphomas.

The rituximab (RITUXAN®) ar;tihody is a genesically l'engineered
chimeric murine/human monoclonal antibody directed against the CD20
antigen. Ri‘tuximab is the antibody called "C2BB" in US Patent No. 5,736,137
igsued April 7, 1998 (Anderson et al.). RITUXAN® is indicated for the
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treatment Qf patients with relapsed or refractory low-grade or fdllicular,
CD20 positive, B cell non-Hodgkin‘s lymphoma. In vitro mechanian‘ll of action
studiesa have demonstrated that RITUXAN® binds human complement, and lyses
lymphoid B cell 1lines th'rm:gh complement-dependent cytotoxicity (CDC)
(Reff et al. Blood 83(2):435-445 (1994); Cragqg 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-CD1® and (D20 antibodies do not (Maloney et al. Blood
88(10):637a (1996)). Synergy between RITUXAN® and certain chemotherapies
and toxins has also been observed experimentally. 1In pa:t:icula.zl, RITUXAN®
pensitizea drug-resistant h:.manl'n cell lymphoma cell lines to the cytotoxic
effects 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 cel%s.from the
peripheral blood, lymph ncdes, and bone marrow of cynomolgus monkeys,
presumably through complement and cell-mediated processes (Reff et al.
Blood B83{2):435-445 ({1994}).

SUMMARY OF THE INVENTION

J

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 Apozl/TRAIL and
CP20 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 CD20 a&ntibody. Optionally, the amount of
Apo2L/TRAIL or death receptor antihohy and CD20 antibodies employed in the
methods are effective to achieve synergy therapeutically, e:g., thelir
combined anti-cancer effect is greater than the anti-cancer effeét achieved
when the Apo2L/TRAIL or antibodies are employed indiviaually as a aingle
therapeutic agent. The methods may entail in vitro use or in vivo uase
wherein the Apo2L/TRAIL or death receptor antibody and CD20 antibody are
administered to a mammal (patient). Optionally, in the methods,lthg cancer
cells treated with Apo2L/TRAIL or death receptor antibody and CD20 antibody
are lymphoma cells. gl e

Further embodiments of the invention include methods of treating an
immune-related disease, comprising administering to a mammal an effective
amount of Apo2L/TRAIL and CD20 antibody. Optionally, an effective amount
of death receptor antibody, such as an agonist DR4 antibody or agonist DR5S
antibody, and CD20 antibody is administered to the mammal. Optionally, the
amount of Apo2L/TRAIL or death receptor antibody and CD20 antibodies
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employed in the methods are effective to achieve synergy theraéegtically,

e.qg., their combined effect in treating the immune-related disease is
greater than the effect achieved when the Apo2L/TRAIL or antibodies are
employed individually as a single therapeutic agent. Optionally, in the

methods, the immune-related disease is rheumatoid arthritis or multiple
sclerosis. :

Methods of the invention include methods of treating a digofder in a
mammal, such as an immune-gglated disease or cancer, comprisin§ steps of
obtaining tissue or a cell ;E;ple from the mammal, examining the tissue or
cells for expression of CD20, DR4, and/or DR5, and upon determining said
tissue or cell sample expresses sald one or more receptors, adTinintering
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 raceptors may be conducted in a variety of assay
formats, including assays detecting mRNA expression and
immunohistochemistry assays, ]

Optionally, the methbds éf the invention comprise, in addition to
administering an effective amount of Apo2L/TRAIL and/or death receptor
antibody 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 claims:

1. A method of treating cancer cells, comprising exposing mammalian
cancer cells to a synergistic effective amount of agoniast death
receptor antibody and CD20 antibody.

2, The method of claim 1 wherein said agonist death receptor antibody
is an anti-DR5 receptor monoclonal antibody.
3. The method of claim 1 wherein said agonist death receptoi antibody
is an anti-DR4 receptor monoclonal antibody.

4. The method of claim 1 wherein sald cancer cells are exposed to
said synergistic effective amount of agonist death receptor:antihody
and CD20 antibody in vivo.

5. The method of claim 2 or 3 wherein said agonist death receptor
antibody is a chimeric antibody or a humanized antibody.

6. The method of claim 2 or 3 wherein said agonist death receptor
antibody i a human ant;body.
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7. The method of claim 1 wherein said agonist death receptor antibody
is an antibody which cross-reacts with more than one Apo-2 ligand
receptor.

8. The method of claim 1 wherein sald cancer cells are lymphoma
cells.

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

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

11. The method of claim 2 wherein said DR5 antibody has a DR5S
raceptor binding affinity of 10® M™! to 10 M,

12. The method of claim 1 wherein said death receptor antibédy and
CD20 antibody is expressed in a recombinant host cell selected Erom
the group consisting of a CHO cell, yeast cell and E. coli.

13. The method of claim 1 wherein said CD20 antibody is & monoclonal
)
antibody.

14. The method of claim 13 wherein said CD20 antibody 1s the antibody
Rituximab.

15. A method of treating an immune related disease, comprising

i
administering to a mammal a synergistic effective amount of 'agonist
death receptor antibody and CD20 antibody.

16. The method of claim 15 wherein said agonist death receptor
antibody ie an anti-DRS receptor monoclonal antibody. !
17. The method of claim 15 wherein said agonist death receptor
antibody is an anti-DR4 receptor monoclonal antibody.

18. The method of claim 16 or 17 wherein said agonist death] recaptor
antibody is a chimeric antibody or a humanized antibody.

19. The method of claim 16 or 17 wherein paid agonist death. receptor
antibody is a human antibody. :
20. The method of c¢laim 15 wherein said agonist death receptér
antibody is an antibody which crose-reacts with more than one Apo-2
ligand receptor.

f . — —————
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21. The method of claim 15 wherein said immune related disease is
rheumatold arthritis or multiple scleromis. i

22. The method of claim 15 wherein sald DR5 antibody has a DRS
receptor binding affinity of 106° M™ to 10 M:.

23. The method of claim 15 wherein said death receptor antibody and
CD20 antibody is expressed in a recombinant host cell selected from
the group conslsting of a CHO cell, yeast cell and E. coli.

24. The method of claim 15 wherein said CD20 antibody ie a.monoclonal
antibpdy.

25. The method of claim 24 wherein said CD20 antibody is the antibody
Rituximab.

26. The method of claim,l or 15 wherein said death receptor antibody
and CD20 antibody are administered sequentially.

27. The method of claim 1 or 15 wherein said death receptor.antibody
and CD20 antibody are administered concurrently.

BRIEF DESCRIFPTION OF THE DRAWINGS

Figure 1A shows the nucleotide sequence of human Apo-2 ligand cDNA
(SEQ ID NO:2) and its derived amino acid sequence (SEQ ID NO:1). The *“N*
at nuclectide position 447 is uased 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 sequence (SEQ ID NO:3).
The respective nucleotide and amino acid pequences 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, 1958. A transcripticnal splice
variant of human DR5 is known .in the art. This DRS splice 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 1llustrates the expression of Apo2L/TRAIL receptors in B
lymphoma cell lines.

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

Figure & shows the effects of Apo2L/TRAIL, RITUXAN®, or éombination
treatment on the growth of pre-established subcutaneous BJAB lymphoma tumor
xenografts in SCID mice. ° .r
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Figure 7 shows further results on the effecta of o2L/ IL,
RITUXAN®, or combination treatment of Apo2L/TRAIL and RITUXAN® on the
growth of pre-established subcutaneous BJAB lymphoma tumor xen?ggafts in
8CID mice. -

Figure 8 shows the effects of Apo2L/TRAIL, RITUXAN®, or combination
treatment of Apo2L/TRAIL ﬁnd RITUXAN® on caspase processing in pre-
established’ subcutaneous BJAB lymphoma tumor xenografts grown in §CID mice.

Figure 9 shows the effects of DR5 agonistic antibody, RITUXAN‘, or
combination treatment on the growth of pre-established suhcutaneoga:aana
lymphoma tumor xenograftas in SCID mice. -

Figure 10 shows the effects of DR5 agonistic antibody, RITUXAN®, or
combination treatment on caspase processing in pre-established subcutaneous
BJAB lymphoma tumor xenografts grown in SCID mice. :

Figure 11 illustrates thg'expreasion 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-established subcutaneous Ramos RAl' tumoxr
xenografts in SCID mice. .

Figure 13 shows the effects of Apo2L/TRAIL, Rituximab, or combination
treatment on the growth of pre-established DOHH-2 follicullar lymphoma
xenografte In SCID mice.

Figure 14 illustrates.qhgyeffecta and mechanisms of cell killing by
Apo2L/TRAIL and Rituximaﬁ or.combination treatments on BJAB cellsi

Figqure 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 effecta of Apo2L/TRAIL, Rituximab, or combination
treatment on the BJAB-Luc tumor xenografts in SCID mice. :

DETAILED DESCRIPTION OF TEE PREFERRED EMBODIMENTS

Unless otherwigse defined, all terms of art, notations and other
pcientific terminology used ﬁerein are intended to have the meanings
commonly understood by those of skill in the art to which this invention
pertains. In pome cases, terms with commonly understood meaninga are
defined herein for clarity and/or for ready reference, 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 described or referenced herein are genérally well
understood and commonly employed using conventional mathodolog} by thosme
skilled in the art, sucp ag,- for example, the widely utilized molecular
cloning methodologies described in Sambrook et al., Molecular Cloning: A
Laboratory ‘Manual 2nd. edition (1989) Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, N.Y. As appropriate, procedures involving the use of
commercially available kits and reagents are generally carried out in
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accordance with manufacturer defined protocola and/or parameters unless
otherwise noted. .

Bafore the present methods, kits and uses therefor are deacribed, it
is to be understood that'thia invention is not limited to thelp§rticu1ar
methodology, protocole, cell lines, animal species or genera, constructs,
and reagents described as such may, of course, vary. It is also to be
underatood that the terminology wused herein is for the purpose of
describing particular embodiments only, and is not intended to limit the
scope of the present invention which will be limited only by the appended
claims. L

It must be noted that as used herein and in the appended claims, the
singular forms "a", "and", and "the* include plural referents unless the
context clearly dictates otherwise.

All publications mentioned herein are incorporated herein by
reference to diaclose and describe the methods and/or materials in
connection with which the publications are cited. Publications cited
herein are cited for their disclosure prior to the filing date of.the
present application. Nothing here is to be construed as an admis?ion that
the inventors are not entitled to antedate the publications by viftpe of an
earlier priority date or prior date of invention. Further the actual

publication dates may be different from those shown and require independent
verification.

Definitions

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 ificludes amino acid residues 114-281, inclusive,
95-281, inclusive, residues 92-281, inclusive, residues 91-281, |inclusive,
residues 41-2081, inclusive, residues 39-281, inclusive, residues 15-261,
incluaive, or repiduea 1-281, inclusive, of the amino acid sequernce shown
in Figure 1, a8 well as biologically active fragpents, deletional,
insertional, or substitutional variants of the above sequences. In one
embodiment, the polypeptide sequence comprises residues 114-231iof Fiqure
1, Optiofially, 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. Optiocnally, the codon which
encodes residue Proll9 (Figure 1) may be *CCT" or *CCG". Optionally, the
fragments or variants are bilologically active and have at least' about BO%
amino acid sequence identity, more preferably at least about 3%0% gequence
identity, and even more preferably, at least 95%, 96%, 97%, 98%, or 99%
sequence identity with any one of the above sequences. The definition
encompasses substitutional variants of Apo-2 ligand in which at; least one
of its native amino acids are substituted by another amino acidisuch ag an
alanine residue. Optional'ﬁubstitutional variants include one or more of
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the residue pubstitutions. Optional variants may comprise an ?m}no 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: S§96C; Slﬁlq; 511i1C;
R170C; K179C. The definitioq__alse encompasses & native sequ?nce Apo-2
ligand isolated from an Apo-2 ligand source or prepared by recqmbinant or
synthetic methods. The Apo-2 ligand of the invention includes the
polypeptides referred to as Apo-2 ligand or TRAIL disclosed in WO097/01633
published January 16, 1997, W097/25428 published July 17, 1997, 'WO99/36535
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 forma of the
polypeptide. All numbering ,of amino acid residues referred to in the Apo-
2L sequence use the numbering according to Figure 1, unless sﬁecifically
stated otherwise. For instance, "D203" or “Asp203" refers to the aspartic
acid reaidue at position 203 in the sequence provided in Figure 1.

The texrm "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 DRS receptor. In one embodiment, the Apo-2
ligand variant has a aelectiv%_binging affinity for the DR4 receptor and
includes one or more amino acid substitutions in any one of positions 189,
191, 193, 199, 201 or 209 of a native Apo-2 ligand sequence. in another
embodiment, the Apo-2 ligand variant has a selective bfhding affinity for
the DRS receptor and includes one or more amino acid substitutions in any
one of positions 189, 191, 193, 264, 266, 267 or 269 of a native Apo-2
ligand sequence. Preferred Apo-2 ligand selective variants include one or
more amino acid mutations and exhibit binding affinity to the DR4 receptor
which is equal to or greater (>} than the binding affinity Iof native
sequence Apo-2 ligand to the.DR4 receptor, and even more preferably, the
Apo-2 ligand variants exhibit less binding affinity (<) to the DRS receptor
than the binding affinity exhibited by native sequence Apo-2 ligand to DRS.
When binding affinity of such Apo-2 ligand variant to the DR4 Eeceptor 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 DR5S receptor is less than or nearly eliminated as compared
to native sequence Apo-2 ligand, the binding affinity of the Aéo-z ligand
variant, for purposes herein,. 18} considered “melective” for the DR4
receptor. Preferred DR4 selecéive Apo-2 ligand variants of the invention
will have at least 10-fold less binding affinity to DR5 receptor (as
compared to native sequence Apo-2 ligand), and even more preferably, will
have at least 100-fold less binding affinity to DRS receptor (as compared
to native sequence Apo-2 ligand). The respective binding affinity of the-
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Apo-2 ligand varlant may be determined and compared to thc binding
properties of native Apo-2L. (such as the 114-281 form) by ELISA, RIA,
and/or BIAcore assayp, known in the art. Preferred DR4 selective Apo-2
ligand variants of the invention will induce apoptosis in at leaét one type
of mammalian cell (preferably a cancer cell), and such apoptot%c activity
can be determined by known art methoda such as the alamar blueior crystal
violet assay. The DR4 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.

Further preferred Apo-2 1lgand selective variants include one or more
amino acid mutations and exhibit bxnding affinity to the DRS5 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, such Apo-2
ligand variants exhibit less binding affinity (<) to the DR4 receptor than
the binding affinity exhibited by native sequence Apo-2 ligand to DR4.
When binding affinity of such Apo-2 ligand variant to the DRS receptor.ia
approximately equal (unchanged) or greater than (increased) as compared to
native sequence Apo-2 ligand, and the binding affinicy of the Apo -2 ligand
variant to the DR4 receptor is. less than or nearly eliminated as compared
to native sequence Apo-2 ligand, the binding effinity of the Apo -2 ligand
variant, for purposes herein, is considered “selective” for the DR5
receptor. Preferred DR5 selective Apo-2 ligand variants of the invention
will have &t least 10-fold lesa binding affinity to DR4 receptor (as
compared to native sequence Apo-2 ligand), and even more prefa:%ﬁly, will
have at least 100-fold less binding affinity to DR4 receptor (as compared
to native sequence Apc-2 ligand). The reapective binding affinity of the
Apo-2 1ligand variant may be .detgrmined and compared to the binding
properties of native Apo2L (such as the 114-281 form) by ELISA, RIA, and/or
BIAcore assays, known in the art. Preferred DR5 Belective Apo-2 ligand
varianta 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 methods 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 DcR1, DcR2 and OPG.

Amino acid identification may use the single-letter alphabet or
three-letter alphabet of amino acids, i.e.,

Asp D Aspartic acid Ile I Isoleucine
Thr T Threonine Leu L Leucine

Ser 3 Serine Tyr ¥ Tyroaine

Glu E Glutamic acid Phe F Phenylalanine
Pro P Proline Him H Histidine
Gly G Glycine Lys K Lysine

Ala A Alanine . . Arg R Arginine
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Cys c Cysteine Trp W Tryptophan
val v Valine Gln Q Glutamine
Met M Methionine Asn N Agparagine

The term ™“Apo2L/TRAIL extracellular domaih' oTr ‘ApoZL/*RﬂIL ECD"
refers to a form of Apo2L/TRAIL which ias essentially free of transmembrane
and cytoplasmic domains. QFdinarily, the ECD will have less than 1% of
such transmembrane and cytoplasmic domains, and preferably, will: have less
than 0.5% of such domaina. It will be understood that® any transmembrane
domain(s) identified for the polypeptides of the present invéntion are
identifled «pursuant to criteria routinely employed in the art for
identifying that type of hydrophobic domain. The exact boundaries of a
tranasmembrane 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 ies free of the transmembrane and
cytoplasmic or intracellular domains ({and is not membrane bound).
Particular extracellular domain sequences of Apo-2L/TRAIL are dchribed in
PCT Publication Nos. W097/01633 and W097/25428.

The term T“Apo2L/TRAIL monomer” or “Apo2l. 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
monomers joined in a covalent linkage via a disulfide bond. The term as
used herein includeg free standing Apo2L dimers and Apo2l. dimers that are
within trimeric forms of Apo2L (i.e., associated with another, third Apo2I,
monomer) .

The term ™Apo2L/TRAIL trimer" or "ApolL. trimer" refers to three Apo2L
monomers that are non-covalently assoclated.

The term “Apo2L/TRAIL aggregate” is used to refer to self-associated
higher oligomeric forme 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 aggregates) may-be made using methods and agsays known
in the art (and using commercially available materials), such as native
s8ize exclusion HPLC (™SEC"), denaturing size exclusion using sodium dodecyl
sulphate ("SDS-SEC”), reverge phase HPLC and capillary electrophoresis.

"Apo-2 ligand receptor” includes the receptors referred to in the art
88 "DR4” and "DR5" whose polynucleotide and polypeptide sequences are shown
in Figures 2 and 3 respectively. Pan et al. have deecribed the TNF
recepﬁbr family member referred to as "DR4" (Pan et al., Science, 276:111-
113 (1997); s8see also WOSB/BZBSE published July 30, 1998; WO 99/37684
published July 29, 1999 WO 00/73349 published December 7,, 2000; US
6,433,147 issued August 13, 2002; US 6,461,823 issued Octcber 8, 2002, and
US 6,342,383 ilasued January 29, 2002). Sheridan et al., Science, 277:818-
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821 (1997) end Pan et al., Sclence, 277:815-818 (1997). dascribed another
receptor for Apo2L/TRAIL (Bee also, WO98/51793 published Nove!nber 19,
1998; WO9B/41629% published Septe.mbe:! 24, 1998). This receptor ip!referred
to as DRS (the receptor has also been alternatively referred tol as Apo-2;
TRAIL-R, TR6, Tango-63, hAPOS, 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 published.August 20,
1598; EP870,827 published October 14, 1998; WO98/46643 pu.bl:l.sh'ed October
22, 19908; WO99/02653 published January 21, 1999; W099/09165! bublished
February 25, 1999; W093%/11791 published March 11, 1999; US 2602/0072091
published August 13, 2002; US 2002/0098550 published December 7, 2001; US
6,313,269 issued December '6, 2001; US 2001/0010924 published.August 2,
2001; US 2003/01255540 published July 3, 2003; US 2002/0160446; publisghed
October 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 imsued
November 4, 2003). Ap described above, other receptors for Apo-2L include
DeR1l, DcR2, and OPG (see, Sheridan et al., Bupra; Marsters et al., BUpIa;
and Simonet et al., supra). The term "Apo-2L receptor” when uped herein
encompagses native sequence receptor. and receptor' variants. These terms
encompass Apo-2L receptor expresaet'i in a variety of mammals, including
humans. Apo-2L receptor may be endogenously expressed as occurs naturally in
a variety of human tissue lineages, or may be expressed by recombinant or
synthetic methods. A ‘"native sequence Apo-2L receptor" cgmpr:.aea a
polypeptide having the same amino acid sequence as an Apo-2L recepi:or derived
from nature. Thus, a native sequence Apo-2L receptor can have the amino acid
sequence of naturally-occurring Apo-2L receptor from any mammal. Such native
sequence Apo-2L receptor can be isolated from nature or can be produced by
recombinant or asynthetic mea.ns. The term "native sequence Apo- -2L receptor®
gpecifically encompasses 'naturally-occurr:.ng truncated or secreted forme of
the receptor (e.g., a soluble form containing, for instance, an extracellular
domain mequence), naturally-occurring variant forms (e.g., alternatively
spliced forms} and naturally-occurring allelic varianta. Receptc;r variants
may include fragments or deletion mutants of the native aeque'nce Apo-2L
receptor. Figure 3A shows the 411 aminc acid aequence of human DRSS as
published in WO 98/51793 on November 19, 1998. A transcr:.pl::l.ona.l splice
variant of human DRS is known in the art. This DRS splice variant encodes
the 440 amino acid sequenceé of° hurian DR5 shown in Figures 3B land 3C as
published in WO 98/35986 on August 20, 1998.

"Death receptor antibody” 18 used herein to refer generally to
antibody or antibodies directed to a receptor in the tumor necrosis factor
receptor superfamily and containing a death domain capable of .aignalling
apoptosis, and such antibodies include DRS antibody and DR4 ant:.hody

"DR5 receptor antibody”, "DRS antibody”, or “anti-DRS antibody* is
used in a broad sense to refer to antibodies that bind to at least one form

. | 15




10

15

20

25

30

35

40

P2031R1 ’l,%K /le

of a DR5 receptor or extracellular domain thereof. Optionally the DRS
antibody is fuesed or linked to a heterologous sequence or,; molecule.
Preferably the heterologous sequence allows or assists the antihng to form
higher order or ocligomeric complexes. Optionally, the DR5 antibody binda
to DR5 receptor but does not bind or cross-react with any additional Apo-2L
receptor (e.g. DR4, DcR1l, or DcR2). Optionally the antibody is an agonist
cof DR5S signalling activity. -

Optionally, the DR5 antibody of the invention binds to a DRS receptor
at a concentration range of about 0.1 nM to about 20 mM as measured in a
BIAcore binding assay. Optionally, the DR5S antibodies of the invention
exhibit an Ic 50 value of about 0.6 nM to about 18 mM as measured in a
BIAcore binding amsay.

“DR4 receptor antibody”, “DR4 antibody”, or "anti-DR4 antibody" is
used in a broad Bense to refer to antibodies that bind to at least cne form
of a DR4 receptor or extracellular domain therof. Optionally the DR4
antibody ie fused or linked to a heterologous sequence or molecule.
Preferably the heteroleogous hequence allows or assists the antiquy to form
higher order or oligomeric complexes. Optionally, the DR4 antibody binde
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 measured in a
BIAcore binding assay. Optionally, the DR5 antibodies of the invention
exhibit an Ic 50 value ofi aboilt 0.6 nM to about 18 mM as measured in a
BIAcore binding assay. - )

The term “agonist” is used in the broadest sense, and includes any
molecule that partially or fully enhances, stimulates or activates one or
more biological 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 agonist may function to partially or fully enhance, stimulate
or activate one or more bivclogical activities of DR4 or DRS, 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 agonist may also
function indirectly to partially or fully enhance, stimulate or activate
one or more biclogical activities of DR4 or DR5, in vitro, in situ, or in
vivo as a result of, e.g., stimulating another effector molecule which then
causes DR4 or DR5 activation or signal tranaduction. It is contemplated
that an agonist may act as an enhqncér molecule which functions indirectly
to enhance or increase DR4 or Dis 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
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stabllizing complexes of the respective ligand with the DR4 or DR5 receptor
(such as stabilizing native complex formed between Apo-2L and DR4;0; DR5) .
The term “"DR4* and “DR4 receptor” as used herein referL lto full
length and soluble, extrace;iular domain forms of the receptor described in
Pan et al., Science, 27I6=111-113 {1997); WO98/32856 published July 30,
1598; US Patent 6,342,363 issued January 29, 2002; and W099/37684 published
July 39, 1998, The full length amino acid sequence of DR4 recéptor im
provided herein in Fig. 2. v

The term “DR5* and "DR5 receptor” as used herein refers to the full
length and soluble, extracellular domain forms of the receptor described in
Bheridan 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; WO98/41629 published September 24,
1998; 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);
W098/35986 published August 20, 1998; EP870,827 published October 14, 1998;
WOSB8/46643 published October 22, 1998; WO099/02653 published January 21,
1999; W095/09165 published Pebruary 25, 1999; W099/11791 publigshed 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 DR? receptor
used herein includes the :full ‘length 411 amino acid polypeptide provided in
Fig. 3A and the full length 440 amino acid polypeptide provideé in Figs.
3B-C.

The term "polyol” when used herein refers broadly to .polyhydric
alcohol compounds, Polyols can be any water-soluble poly(alkylpne oxide)
polymer for example, and can have a linear or branched chain. ; Preferred
polyols include those gubstituted at one or more hydroxyl positibﬂs with a
chemical group, such as an alkyl group having between one and four carbons.
Typically, the polyol is a-polyialkflene glycol), 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 wused herein according to its broadest
definition to mean.joined or linked together. Molecules are *conjugated”
when they act or operate. as. 1f ‘joined.

The term *extracellular domain* or “ECD" refers to a form of ligand
or receptor which is essentially free of transmembrane and cytoplasmic
domaina. Ordinarily, the soluble ECD will have less than 1% ‘of such
transmembrane and cytoplasmic domains, and preferably, will have less than
0.5% of such domains.
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The term =“divalent metal ion” refers to a metal ion limving two
positive charges. Examples of divalent metal ions for use in the pPresent
invention include but are not limited to zinc, cobalt, nickel, cadmium,
magnesium, and manganese. Particular formsa of such metals that may be
employed include salt forms (e.g., pharmaceutically acceptable ual.lli forms),
such as chloride, acetate, carbonate, citrate and sulfate forms of the
above mentioned divalent metal ions. Divalent metal ions, aa!, described
herein, are preferably _employed in concentrations or amounts (e.g.
effective amounts) which are gufficient to, for exgqpple, (1) enhance
storage stability of Apo-2L trimezs over a desired period of:time, (2)
enhance produetion or yleld of Apo-2L trimers in a recombinant cell culture
or purification method, (3) enhance sclubility (or reduce aggre,gation) 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 separati.ed and/or
recovered from a component of its natural environment. Contaminant
components of its natural environment are materials that would typically
interfere with diagnostic or therapeutic uses for the protein, and may
include enzymes, hormones, and other proteinaceous or non-proteinaceous
solutes. In preferred embodiments, the protein will be purified (1) to a
degree sufficient to obtain at least 15 residues of N-terminal or internal
amino acid sequence by use of a spinning cup sequenator, or {2) to
homogeneity by SDS-PAGE under non-reducing or reducing conditions useing

Coomappie blue or, preferably, eilver stain. Isolated protein includes
protein in situ within recombinant cells, since at least one cdmponent: of
the protein’s natural environment will not be present. Ordinarily,

however, isolated protein will be prepared by at least one purification
step.

An "isolated" nucleic acid molecule is a nucleic acid molecule that
is identified and separated from at least one contaminant nucleic acid
molecule with which it is ordinarily associated in the natural 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. Isolated 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 nucleilc
acid molecules contained in cells that ordinarily express Apo-2 ligand
where, for example, the nucleic acid molecule is in a chromosomal locaticon
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 eeqience that are identical with the amino acid
residues in the Apo-2 1ligand sequence, after aligning  the sequences and
introducing gaps, if necessary, to achieve the maximum percent sequence
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identity, and not consldering any conservative substitutfons as phr of the
sequence identity. Alignment for purposes of determining percent amino
aclid sequence identity can be achieved in various ways that are within the
skill in the art can determine ;appropriate parameters for measuring
alignment, including assigning algorithms needed to achiev; maximal
alignment over the full-length sequences being compared. For purposes
herein, percent amino acid identity wvalues c¢an be obtained using the
Bequence comparison computer program, ALIGN-2, which was authored by
Genentech, Inc. and the source code of which has been filed with user
documentation in the U8 Copyright Office, Washington, DC, 20559, regilstered
under the US Copyright Registration No. TXU510087. The ALIGN-2 program is
publicly available through Genentech, Inc., South San Francisco, CA. All
sequence Eomparison parametars -are set by the ALIGN-2 program and do not
vary.

The term "control sequences" refers to DNA sequences necessary for
the expression of an operably linked coding sequence in a particular host
organism. The control sequences that are suitable for prokaryotes, for
example, include a promoter, optionally an operator sequence, and a
ribosome binding site. PBukaryotic 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 as & 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 sequence; or a ribosome
binding site is operably linked to a coding sequence if it is positicned so
as to facilitate translation. Generally, "operably linked” means that the
DNA sequences being linked are contiguous, and, in the case of a Becretory
leader, contiguous and in reading phase. However, enhancers do not have to
be contiguous, Linking is accomplished by ligation at convenient
restriction sites. If such pites do not exist, the synthetic
oligonucleotide adaptora or 1linkers are used in accordance with
conventional practice.

A "B cell” is a lymphocyte that matures within t}X® bone marrow, and
includes a naive B cell, memory B cell, or effector B cells (plasma cella}.
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 lymphold organs. CD20 is present on both normal B cells as well as
malignant B cells, but is not expressed on stem cells. Other names for
CD20 in the literature include “B-lymphocyte-restricted antigen” and

"Bpi5". The CD20 antigen i1s described in Clark et al., PNAS (USA} B2:1766
{1985), for example.
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Examples of antibodies which bind the (D20 antigen inclu?d: "C2B8"
which is now called “Rituximab* (“RITUXAN®”) (US Patent No. 5,736,137}; the
yttrium- [90] -labeled 2B8 murine antibody designated "“Y2BB* or “Ibritumomab
Tiuxetan” ZEVALIN® commercially available from Idec Pharmaceuticals, Inc.
{US Patent No. 5,736,137; 2B8 deposited with ATCC under accéssion no.
HB11388 on June 22, 1993); murine IgG2a "Bl," also called “Toditumomab,”
optionally labeled with I to generate the "!3'1-B1" antibody {iodine I131
togitumomab, BEXXAR™) commercially available from Corixa {see, also, US
Patent No. 5,595,721); murine monoclonal antibody ™1F5" {Press eé al. Blood
69(2):584-591 (1987)) and varlants thereof including “framework patched” or
humanized 1F5 (WO 2003/002607, Leung, ATCC Depoait HB-96450); murine 2H7
and chimeric 2H7 antibody (US Patent No. 5,677,180); humanized 2H7; HUMAX-
CD20™ fully human, high-affinity antibody targeted at the CD20 molecule in
the cell membrane of B-cells ({Genmab, Denmark; see, for exampléf Glennie
and van de Winkel, Drug Discovery Today 8: 503-510 {(2003) and Cr;gg 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; Qgépéctively) (US 2003/0219433, Immunomedics);
and monoclonal antibodies L27, G28-2, 93-1B3, B-Cl or NU-B2 available from

the TInternational Leukocyte Typing Workshop (Valentine et al., In:
Leukocyte Typing III (McMichael, Ed., p. 440, Oxford Univergity Press
(1587)). The preferred D20 antibodies herein are chimeric, humanized, or

human CD20 antibodie#, more preferably zituximab, humanized 2H7, chimeric
or humanized A20 antibody (Immunomedics), and HUMAX-CD20™ human CD20
antibody (Genmab). . e

The terms “rituximab* or *ﬁITﬁxhu" herein refer to the genetically
engineered chimeric murine/human monoclonal antibody directed against the
CD20 antigem and designated “C2B8" in US Patent No. 5,736,137, inéluding
fragmentes thereof which retain the ability to bind €D20.

Purely for the purposes herein and unless indicated otherwipe,

-*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 cBnaénéun framework (FR) residues of the human
heavy- chain subgroup III (V,III). :

A preferred humanized 2H7 is an intact antibody or antibody.fragment
comprising the variable light chain sequence:
DIQMTOSPSSLSASVGDRVTITCRASSSVSYMHWYQQKPGRKAPKPLIYAPSNLASGVPSRFSGSGSGTDFTLTIS
SLQPEDFATYYCOOQWSFNPPTFGQGTKVEIKR (SEQ ID NO:7);:
and the variable heavy chain segquence:
EVOLVESGGGLVDPGGSLRLSCAASGYTFTS!NMHWVRQAPGKGLEWVGAIYPGNGDTSYNQKFK&RFTISVDKS
MLMMSLMDTAWMWHSNSMMGQGEWVSS (SEQ ID NO:B).
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Where the humanized 2H7 antibody is an intact antibody, preferably \t
comprises the light chain amino acld seguence:
DIQHTQSPSSLSASVGDRVTITCRASSSVSYMHWYQQKPGKAPKPLIYAPSNLASGVPERFSGSG%GTDFTLTIS
SLQPEDFATYYCQQWSFNPPTFGQGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPéEAKVUWKVD
NALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC (SEQ ID
NO:9); Lo
and the heavy chain amino acid pequence:
EVQLVESGGGLVQPGGSLRLECAASGYTF I SYNMHNVRQAPGKGLEWVGAIYPGNGDTSYNQKFKGRFTISVDKS
KNTLYLQMNSLRAEDTAVYYCARVVYYSNSYWYFDVHGQGTLVTVBSASTKGPSVFPLAPSSKSTéGGTAALGCL
VKDYFPEPVTVSWNSGALTSGVHTFPAVLOESGLYSLSSVVTVRS BSLGTOTYICNVNHKPSNTKVDKKVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRT PEVICVVVDVEHEDPEVKFNWYVDGVEVHNAKTKPREEQ
YNSTYRVVSVLTVLHQDWLNGKEVYKCKVSNKAL PAPTEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVK
GFYPSDIAVEWESNGOPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFECSVMEEALENHYTQKSLSLSP
GK (BEQ ID NO:10) )
or the heavy chain amino acid sequence:

EVQLVESGGGLVQPGGSLRLSCAASGY TFTSYNMHWVROQAPGRKGLEWVGAT Y PGNGDTSYNOKFKGRFTISVDKS
EKNTLYLOMNSLRAEDTAVYYCARVVYYSNSYWYFDVWGQGTLVTVSSASTRKGPSVFPLAPESKSTSGGTAALGCL
VKDYFPEPVTVBWNEGALTEGVHTFPAVLQSEGLYSLSSVVTVPSSSLGTOTYICNVNHKPSNTKVDKKVEPKSC
DKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVRFNW?VDGVEVHNAKTKPREEQ
YNATYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIAATI SKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVE

GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSXKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPE
GK (SEQ ID NO:11).

*Antibody-dependent ceii-mediatad cytotoxicity* and “ADCC” refer to a
cell-mediated reaction in which nonspecific cytotoxic cells that express Fc
receptors (FcRs} (e.g. Natural Killer (NK) cells, neutrophils, and
macrophagea) recognize bound antibody on a target cell and subseguently
cause lysis of the target cell. The primary cells for mediating ADCC, NK
cells, express FcyRIII only, whereas monocytes express FcyRI, fcvRII and
FcyRITI. FcR expression on hematopoietic cells in summarized is Table 3 on
page 464 of Ravetch and Kinet, Annu. Rev. Immunol 9:457-92 (1991). To
assess ADCC activity of a molécule-'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 peripﬁeral blood
mononuclear cells (PBMC) and Natural Killer (NK) cells. Alternatively, or
additionally, ADCC activity of the molecule of interest may be assessed in
vivo, e.g., in a animal model such as that discleosed in Clynes &t al. PNAS
(USA) 95:652-656 (1998).

"Human effector cells” are leukocytes which express one or more FcRs
and perform effector functions. 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 néutrophils;
with PBMCa and NK cells being preferred.
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The terms "Fc receptor®™ or "FcR’ are used to describe a yeceptor that
binds to the Fc region of an:antibody. The preferred FcR is native
sequence human FcR. Moreover, a preferred FcR is one which b:l.lnda an IgG
antibody {a gamma receptor) and includes receptors of the E'cvl}I, FcyRII,
and Fcy RIIT subclasses, including allelic varliants and alternatively
spliced forms of these receptors. FcyRII receptors include FcyRIIA (an
"activating receptor") and FcyRIIB (an "inhibiting receptor™), which have
similar amino acid sequences that differ primarily in the ¢cytoplasmic
domains thereof. Activating receptor FcyRIIA contains an immunoreceptor
tyrosine-based activation motif (ITAM) in its cytoplasmic domain.
Inhibiting recepter FcYR-IIé contains an immunoreceptor tyrosine-based
inhibition motif (ITIM) in its cytoplasmic domain. (see Dadron, -Annu. Rev.
Immunol. 15:203-234 (1997)). FcRs are reviewed in Ravetch and Kinet, Annu.
Rev. Immunol 9:457-92 (1991); Capel et al., Immunomethods 4:25-34 (1994);
and de Haas et al., J. Lab. Clin. Med. 126:330-41 (1995). Other FcRs,
including those to be identified in the future, are encompassed by the term
"FCR" herein. The term alesc includes the neonatal receptor, FcRn, which is
respondible for the transfer of waternal IgGs to the fetus {(Guyer et al.,
J. Immunol. 117:587 (1976) and K:un et al., J. Immunol. 24:249 (1994)).
FcRe herein include polymorphisms such as the genetic dimorphism in the
gene that encodes FcyRIIIa resulting in either a phenylalanine (F) or a
valine (V) at amino acid position 158, located in the region of the
receptor that binds to IgGl. The homozygous valine FcyRIIIa ! (FcyRIIIa-
158V) bas been shown to have a higher affinity for human IgGl and mediate
increased ADCC in vitro relative to homozygous phenylalanine FcyRIIIa
(FcyRIIIa-158F) or heterozygous (FcyRIIIa-158F/V) receptora.

"Complement dependent cytotoxicity” or "CDC* refer to the abllity 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 assess complement activation, a CDC assay, e.g. as
described in Gazzano-Santoro et al., J. Immunol. Methods 202:163 (1996),
may be performed.

The term r"antibody" herein is used in the broadest sense and
specifically covera intact 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 the
desired biological activity.

"Antibody fragments" comprise a portion of an intact antibody,
preferably comprieing the antigen-binding or wvariable region thereof.
Examples of antibody fragments include Fab, Fab', F(ab'),, and Fv'fragmenta;
diabodies; linear antibodies; single-chain antibody molecules; and
multispecific antibodies formed from antibody fragments.
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"Native antibodies" are usually heterotetrameric glyc ro eins of
about 150,000 daltons, composed of two identical light -(L} chaihs: and two
identical heavy (H) chains. Each light chain is linked to a hgav?-chain by
cne covalent disulfide bond, while the number of disulfide linkages varies
among the ﬁeavy chalns of different immunoglobulin isotypes. Each heavy
and light chain also has regularlﬁ gpaced 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 oﬁe'end (Vi)
and a constant domain at its 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 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 the variable domains of antibodies. It is concentrated in three
segments called hypervariable regions both in the light chain and the heavy
chain variable domains. The more highly conserved portions of variable
domains are called the framework regions (FRs). The variable domains of
native heavy and light chains each comprise four FRs, largely adopting a B-
sheet configuration, comnected by three:- hypervariable regions, which form
loops connecting, and in some cases -forming part of, the P-sheet structure.
The hypervariable regions in each chain are held together in close
proximity by the FRs and, with the hypervariable reqions from':the other
chain, contribute to the formation of the antigen-binding! site of
antibodies (see Kabat et al., Sequences of Proteins of Immunological
Interest, 5th Ed. Public Health Service, National Institutes of Health,
Bethesda, MD. (1991)). The constant domains are not involved glrectly 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 digeation of antibodies produces two identical antigen-binding
fragments, called "Fab" fragments, each with a single antigen-binding site,
and a residual V'Fc" fragment, whose name reflectse its ability to
crystallize readily. Pepsin treatment yields an F(ab'), fragment that has
two antigeq:binding Bites and is still capable of cross-linking antigen.

"Fv" is the minimum antibody fragment which contains a complete

antigen-recognition and antigen-binding site. This region consiats of a
dimer of one heavy chain and one light chain variable domain in tight, non-
covalent association, It is in this configuration that the three

hypervariable regions of each variable domain interact to define an
antigen-binding site on the surface of the Vg-V, dimer. Collectively, the
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six hypervariable regions confer antigen-binding specif :I.t'y. to the
antibody. However, even a sasingle variable domain (or half| of an Fv
comprising only three hypervariable regions specific for an antigen) has
the ability to recognize and bind antigen, although at a lower affinity
than the entire binding mite.

The Fab fragment also contains the constant domain of the }ight chain
and the first constant domain (CH1l) of the heavy chain. Fab" fragments
differ from Fab fragments by the addition of a few residues at the carboxy
terminuas of the heavy chain CHl domain including one or more cysteines from
the antibody hinge region. £ Fab'-5H: 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 th.em. Other
chemical couplings of antibody fragments are also known.

The "light chaing"” of antibodies (immunoglobulina) £from any
vertebrate species can be asaigned to one of two clearly distinct typea,
called kappa (x) and lambda {A), based on the amino acid sequencén of their
constant domains.

Depending on the amino.acid sequence of the constant domain of their
heavy chains, antibodies can be .assigned to different classes. There are
five major classes of intact antibodies: IgA, IgD, IgE, IgG, and IgM, and
several of these may be further divided into subclasses (inotyﬁes), e.qg.,
IgGl, IgG2, IgG3, IgG4, IgA, and IgA2. The heavy-chain constant domains
that correspond to the different classes of antibodies are called a, &, ¢,
Y, and uy, respectively. The subunit structures and three-dimensional
configurations of different classes of immunoglobuline are well known.

"Single-chain Fv" or. ‘"acFv" antibody fragments comprise the Vy and V;
domains of antibody, wherein these domains are present in a single
polypeptide chain. Preferably, the Fv polypeptide further comprises a
polypeptide linker between the Vy, and V, domains which enables the scFv to
form the d;aired structure for antigen binding. For a reviaw of BcFv sea
Plickthun in The Pharmacology of Monoclonal Antibodies, vol. 113, Rosenburg
and Moore eds., Springer-Verlag, New York, pp. 269-315 (1994).

The term "diabodies" refers to amall antibody fragments with two
antigen-binding sites, which fragments comprise a heavy-chain variable
domain (Vy} connected to a :(light-chain variable domain (V) i:l1 the same
polypeptide chain (Vy - V). By using a linker that i1s too short to allow
pairing between the two domains on the same chain, the domains are forced
to palr with the complementary domains of another chain 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. USA,
90:6444-6448 (1993).

The term "monoclonal antibody"™ as used herein refers to an antibody
obtained from a population of substantially homogeneous antibodies, i.e.,
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the individual antibodies comprising the population are iden %al except
for possible naturally occurring mutations that may be present| in minor
amounte. Monoclonal antibodies are highly specific, being directed against

a s8ingle antigenic site. Furthermore, 1in contrast to conventional
(polyclonal} antibody preparations which typically include ' different
antibodies directed against different determinants (epitopes), each

monoclonal antibody 1is ;ireéted against a single determinant : on the
antigen. In addition to their specificity, the monoclonal antibodies are
advantageous in that they are synthesized by the hybridoma culture,
uncontaminated by other immunoglobulina. The modifier "monoclonal®
indicates the charactexr of the antibody as being obtained from a
Bubstantially homogeneous population of antibodies, and is 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 first dehc;ibed by
Kohler et al., Nature, 256:495 (1975), or may be made by recom;ipant DNA
methods (Bee, e.g., U.B. Patent No. 4,816,567). The "monoclonal
antibodies" may also be isolated from phage antibody libraries using the
techniques deacribed in Clackson et al1., Nature, 352:624-628 (1991) and
Marks et al., J. Mol. Bilol., 222:581-597 (1991), for example. i

The monoclonal antibodies herein specifically include |°"chimeric®
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 phrticular species or belonging to aéparticular
antibody class or subclass, while the remainder of the cﬁain(s) ism
identical with or homologous to corresponding sequences in iaﬁtihodiea
derived from another species or belonging to another antibody class or
subclasa, as well as fragments of such antibodies, so long as they exhibit
the desired bioclogical activity (U.S. Patent No. 4,8B16,567; Morrison et
al., Proc. Natl. Acad. Sci. USA, Bl:6851-6855 (1984)). Chimeric ;antibodies
of interest herein include *primatized® antibodies comprieing variable
domain antigen-binding aequences'derkbed from a non-human primate (e.g. 0ld
World Monkey, such as baboon, rhesus or cynomolgus monkey) and human
conatant region sequences (US Pat No. 5,693,780).

"Humanized" forms of non-human (e.g., murine) antibodies aqe-chimeric
antibodien that contain minimal sequence derived from ' non-human
immunoglobulin, For the most part, humanized antibodies are human
immunoglobulina (recipient antibody) in which residues from a hypervariable
region of the recipient are replaced by residues from a hyﬁervariable
region of a non-human species (donor antibody) such as mouse, Jat, rabbit
or nonhuman primate having the' desired specificity, affinity, and capacity.
In pome instances, framework reglon (FR) residues of the human
immunoglocbulin are replaced by corresponding non-human ; resgidues.
Furthermore, humanized antibodies may comprise residuee that are not found
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in the recipient antibody or in the donor antibody. These mo iflcations
are made to further refine antibody performance. In general, the!hhmnnized
antibody will comprise substantially all of at least one, and typically
two, variable domalns, in whichf'all or substantially all of the
hypervariable loops correspond.fo those of a non-human immunogl?bulin and
all or substantially all of the FRs are those of a human immuhqglobulin
sequence. The humanized antibody optionally alsc will comprise at least a
portion of an immunoglobulin constant region (Fec), typically that of a
human immunoglobulin. For further detalls, see Jones et al., Nature
321:522-525 (1986); Riechmann et al., Nature 332:323-329 (1988); and
Presta, Curr. Op. Struct. Bicl. 2:593-596 (1992). I

The term “hypervariable region"” when used herein mefera to the amino
acid residues of an antibody which are responsible for antigen-binding.
The hypervariable regibn comprises amino acid 1residues from a
“complementarity determining region®” or “CDR" (e.g. residues 24-34 (Ll1),
50-56 (L2) and 89-97 (L3} in the light chain variable domain!ahd 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 Bervice, National Institutes of Health, Bethesda, MD. (1591)) and/or
those residues from a *hypervariable loop" (e.g. residues 26-32 (L1), 50-52
(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. 196:901-917 (1987)). "Pramework"” or “FR" residues are
those variable domain residues other than the hypervariable region residues
as herein defined.

An antibody “which binds” an antigen of intereat, e.g. CD20 or DR4 or
DRS, is one capable of binding that antigen with sufficient affinity and/or
avidity such that the antibody is useful as a therapeutic agent for
targeting a cell expressing the antigen. .

For the purposes hereTﬁ,-‘immunotherapy' will refer to a method of
treating a mammal (prefeéably a human patient) with an antibody, wherein
the antibody may be an unconjugated oxr ™“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 “immunocénjugate'.

An “"isolated" antibody is one which has been identified an& éeparated
and/or recovered from a component of its natural environment. Contaminant
components of its natural environment are materials which would interfere
with dlagnostic or therapsutic uhes-for the antagonist or antibody, and may
include enzymes, hormones, and other proteinaceous or nonproteinaceous
solutes. 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
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under reducing or nonreducing conditions using Coomassie P ue or,
preferably, silver stain. Isolated antibody includes the antibddﬁ in situ
within recombinant cells since at lesast one component of the 'antibody’'s
natural environment will not be present. Ordinarily, however, . isolated
antibody will be prepared by at least one purification step. il

The expression “effective amount” refers to an amou?ti of the
Apo2L/TRAIL or death receptor antibody and CD20 antibody which ia effective
for preventing, ameliorating ‘or treating the disease or condition in
question.

The term "immunosuppressive agent" as used harein for adjunct therapy
refers to substances that act to suppress or mask the immune syétém of the
mammal being treated herein. This would include subatances that suppress
cytokine production, downrequlate oxr suppress sgelf-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 is incorporated herein by reference); nonsteroidal antiinflammatory
drugs (NSAIDs); azathioprihe; cyclophosphamide; bromocryptine; danazol;
dapsone; glutaraldehyde (which masks the MHC antigena, as described in U.S.
Pat.- No. 4,120,649); anti-idiotypic antibodies for MHC antigens and MHC
fragments; cycloaporin A; agteroids such as glucocorticosteroids, e.qg.,
prednisone, methylprednisclone, dexamethasone, and hydrécortisone;
methotrexate (ozal or subcutanecus); hydroxycloroquine; sulfasalazine;
leflunomide; cytokine or cytokine receptor antagonists including anti-
interferon-y, -p, or -a antibodies, anti-tumor necrosis Eactor-a:antibodies
(infliximab or adalimumab),: anti-TNFa immunoahesin (etanercept), anti-tumor
necrosis factor-p antibodies, anti-interleukin-2 antibodies and anti-IL-2
receptor antibodies; anti-LFA-1 antibodies, including anti-CD1lla and anti-
CDl8 antibodies; anti-L3T4 antibodies; heterologous anti-lymphocyte
globulin; pan-T antibodies, preferably anti-CcbD3 or anti-CD4/CD4a
antibodies; soluble peptide containing a LFA-3 binding domain (woO'!S90/08187
published 7/26/90); streptokinase; TGF-B; streptodornase; RNA or DNA from
the host; FK506; RE-61443; deoxysperqualin; rapamycin; T-cell receptor
(Cohen et al., U.S. Pat. No. 5,114,721); T-cell receptor fragments (Offner
et al., Science, 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 T10BH,

The term "cytotoxic agent" as used herein refers to a substance that
inhibits or prevents the function of cells and/or cauges deat?uction of
cells. The term is intended to include radioactive isotopes (e.g. AtM!,
I, 1'%, Y%, Re', Re'™, sm!®, Bi??, P™ and radiocactive isotopes of Lu),
chemotheraﬁ;utic agents, and toxing' such as small molecule toxins or
enzymatically active toxins of "bacterial, fungal, plant or animal origin,
or fragments thereof.
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ngynergistic activity* or “synergy* or “synergistic e::Efecl:" or
*synergistic effective amount” for the purposes herein meansi that the
effect observed when employing a combination of Apo2L/TRAIL or death
receptor antibody and CD20 antibody is (1) greater than the effeclt. achieved
when that Apo2L/TRAIL, death receptor antibody or CD20 antibody is ‘employed
alone (or indivicdually) and (2) greater than the pum added ;(additive)
effect for that Apo2L/TRAIL or death receptor antibody and CD20 antibody.
Such synergy or synerglsetic 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 ichanges,
including condensation of cytoplasm, loss of plasma membrane ml:l.crovilli,
segmentation of the nucleus, degradation of chromosomal DNA or loss of
mitochondrial function. This activity can be determined and measured using
well known art methods, for instance, by cell viability assays, FACS
analysie or DNA electrophoresis, binding of annexin V, fragme:';ttation of
DNA, cell shrinkage, dilation of endoplasmic reticulum, cell frag:me'ntation,
and/or formation of membrane wvesicles (called apoptotic bodies). Assays
which determine the abillity 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); Demlidem et al.
Cancer Chemotherapy & Radiopharmaceuticals 12(3):177.-136 {(1997), for
example.

The terms "cancer", "cancerous”, and "malignant" refer to or describe
the physiological condition in mammals that is typically charac-terized by
unregulated cell growth. ' Examples~pf cancer include but are n;.'n: limited
te, carcinoma including adenocarcinoma, 1lymphoma, blastoma, melanoma,
sarcoma, and leukemia. More particular examples of such cancers include
squamous cell cancer, small-cell lung cancer, non-small cell lu'ng cancer,
gastrointestinal 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, colorectal cancer, endometrial carcinoma, wmyeloma (such 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 ditsease" means a disease in which a
component of the immune system of a mammal causes, mediates orn otherwise
contributes to a morbidity in the mammal. Also included are diseases in
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which stimulation or intervention- of the immune respons an
ameliorative effect on progression of the disease. Included within this
term are autoimmune diseases, immune-mediated inflammatory diseTses, non-
immune-mediated inflammatory diseases, infectious diseases, and
immunocdeficiency diaseases. Examples of immune-related and iﬁflammatory
diseases, some of which are immune or T cell mediated, which can be treated
according to the invention include systemic lupus erythematosis, rheumatoid
arthritis, juvenile chronic arthritis, spondyloarthropathies, systemic
aclerosis (scleroderma), idiopathic inflammatory myopathies
(dermatomyositis, polymyositis), Sjogren's syndrome, systemic v?sculitia,
sarcoidosis, autoimmune hemolytic anemia (immune pancytopenia, paroxysmal

nocturnal hemoglebinuria}, autoimmune thrombocytopenia (idiopathic
thrombocytopenic purpura, immune-mediated thrombocytopenia), thyroiditis
{Grave's disease, Hashimoto's thyroiditis, juvenile lymphocytic
thyreciditis, atrophic thyroiditis), diabetes mellitus, immuﬁe-mediated
renal disease {glomerulonephritia, tubulointerstitial ﬁephritis),

demyelinating diseases of the central and peripheral nervous systems such
as multiple sclerosis, idiopathic- demyelinating polyneurepathy or Guillain-
Barré esyndrome, and chronic inflammatory demyelinating polyreuropathy,
hepatobiliary diseases such as infectious hepatitis (hepatitis A,iB, €, D,
E and other non-hepatotropic viruses), autoimmune chronic active hepatitis,
primary biliary cirrhoeis, granulomatous hepatitis, and sclerosing
cholangitis, inflammatory and fibrotic lung diseases such as inflammatory
bowel disease (ulcerative <¢olitis: Crohn’'s disease), gluteﬂ-nensitive
enteropathy, and Whipple’s disease, autoimmune or immune-mediated skin
diseases including bullous skin diseases, erythema multiforme and contact
dermatitis, psoriaeis, allergic diseases such as asthma, allergic rhinitis,
atopic dermatitis, food hypersensitivity and wurticaria, immunologic
diseases of the lung such as eosinophilic pneumonias, idiopathic pulmonary
fibroseis and hypersensitivity pneumonitis, transplantation 'associated
diseases inecluding graft rejection and graft-versus-host-diseasa.
Infectious diseases include AIDS (HIV infection), hepatitis A, B, C, D, and

E, bacterial infections, fungal infections, protozoal infections and
parasitic infections.

A "B cell malignancy’ is:;-a malignancy involving B cells. Examples
include Hodgkin’e disease, 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; Aantle cell
lymphoma; AIDS or HIV-related lymphoma; multiple myeloma; central nervous
gystem (CNS) lymphoma; post-transplant lymphoproliferative disorder (PTLD);
Waldenstrom's macroglobulinemia (lymphoplasmacytic 1ymphoma)5 mucosa-

associated lymphoid tissue (MALT) lymphoma; and marginal zone
lymphoma/leukemia. SR
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Non-Hodgkin‘’s lymphoma (NHL) includes, but is not limited éto, low
grade/follicular NHL, relapsed or refractory WHL, front line low grade NHL,
Stage III/IV NHL, chemotherapy resistant NHL, small 1ymphocytici (SL) NHL,
intermediate grade/follicular NHL, intermediate grade diffuse NHL, . diffuse
large cell lymphoma, aggre'ssivg NH]:..' (including aggressive :Eronll:-.:l.:l.ne NHL
and aggrespive relapsed NHL) ., NHL ralapeing after or refr::ac:tory to
autologoua stem cell tranaplantation, high grade immunoblastic 'NHL, high
grade lymphoblaatic NHL, high grade small non-cleaved cell NHL, bulky
digease NHL, etc. |

An “autoimmune disease” herein is a disease or dis_order arising from
and directed against an individual’s own tissues or a co-pegregate or
manifestation thereof or resulting condition therefrom. Examples of
autoimmune Hiseames or disorders include, but are not limited to arthritis
(rheumatoid arthritis, Juvenile rheumatold arthritis, ostecasthritis,
psoriatic arthritis, and. ankylosing spondylitis), psoriasis, 'dermatitis
including atopic dermatitis; chronic idiopathic urtica.r:l.a, including
chronic autoimmune urticaria, polymyositis/dermatomyositis, toxic epidermal
necrolysis, systemic scleroderma and sclerosis, responses associated with
inflammatory bowel disease (IBD) (Crohn's disease, ulcerative colitis), and
IBD with co-segregate of pyoderma gangrenosum, erythema nodosum,: primary
scleroceing cholangitis, and/or epilsecleritis}, respiratory diastress
syndrome, including adult respiratory distress syndrome (ARDS}, meningitis,
IgE-mediated diseasea such ‘a.s anaphylaxis and allergic rhinitis,
encephalitis such as Rasmussen's encephalitis, uveltis, colitis such as
microscopic colitis and collagenous colitis, glomerulonephritis (GN) such
as membranous GN, idiopathic membranous GN, membranous proliferative GN
(MPGN}, including Type I and Type II, and rapidly progreasive GN, allergic
conditions, eczema, asthma, conditions involving infiltration of T cells
and chronic inflammatory responses, atherosclercsis, Aautoimnune
myocarditis, leukocyte adhesion deficiency, systemic lupus erythematosus
(SLE) such as cutaneous SLE, lupus (including nephritis, cerebritis,
pediatric, non-renal, discoid, alopecia), juvenile onset diabetes, multiple
sclerosis (MS) such as spino-optical MS, allergic encephalomyelitis, immune
responses assoclated with acute and delayed hypersensitivity mediated by
cytokines and T-lymphocytes, tuberculosis, sarcoidosis, granulomatosis
including Wegener’'s granulomatosis, agranulocytosis, vasculitis (including
Large Vessel vasculitis (including Polymyalgia Rheumatica and Glant Cell
(Takayasu’s) Arteritis), Medium Vessel vaseculitis (including ,Kawasaki's
Digease and Polyarteritis . Nodopa),- CNS vasculitis, and Mcnjalllsociated
vasculitis , such as Churg-Strauas \;:asculil:ia or syndrome (C8S)}, aplastic
anemia, Coombs positive anemia, Diamond Blackfan anemia, immune hemolytic
anemia including autoimmune hemolytic anemia (AIHA), pernicious anemia,
pure red cell aplasia (PRCR), Factor VIII deficiency, hemophilia A,
autoimmune neutropenia, pancytopenia, leukopenia, d.iaeaaes involving
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leukocyte diapedesis, CNS inflammatory disorders, multiple org:arll injury
syndrome, myasthenia gravis; antigen-antibody complex Lnedia.t:ed! diseases,
anti-glomerular basement: membrane disease, anti-phoaphnlipidl antibody
syndrome, allergic neuritis, Bechet dipease, Castleman’s !syndrome,
Goodpasture”™s Syndrome, Lambert-Eaton Myasthenic Syndrome, ineynaud's
eyndrome, Sjorgen's syndrome, Stevens-Johnson syndrome, solid organ
trangplant 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), Epamphigoid
bullous, pemphigus (including vulgar-:l.s, foliaceus, and pemphigqus mucus-
membrane pemphigoid), autoimmune polyendocrinopathies, Reiter's disease,
stiff-man syndrome, immune complex nephritis, IgM polyneuropathies or IgM
mediated neuropathy, idiopathic thrombocytopenic purpura (ITP), thrombotic
throbocytopenic purpura (TTP), thrombocytopenia (as developed by myocardial
infarction patienta, for example), including autoimmune thrombocytopenia,
autoimmune disease of the testim and ovary including autoimune orchitis and
cophoritis, primary hypothyroidism; autoimmune endocrine diseases including
autoimmune thyroiditis, chronic thyroiditis (Hashimoto’s Thyroiditis),
gubacute thyroiditis, idiopathic hypothyroidism, Addison’s disease, Grave's
digease, autoimmune polyglandular syndromes (ox polyglandular
endocrinopathy eyndromes), Type I diabetes also referred to as insulin-
dependent diabetes mellitus (IDDM), inecluding pediatric IDDM, and sheehan’s
syndrome; autoimmune hepatitis, Lymphoid interstitial pneumonitl::l.s (HIV),
bronchiolitis obliterana (non-transplant) ve NSIP, Guillain-Barré Syndrome,
Berger’'s Disease (IghA nephropathy), primary biliary cirrhosis, celiac aprue
(gluten entercpathy), refractory .sprue with co-segregate dermatitis
herpetiformis, cryoglobulinemia, amylotrophic lateral sclerosis (ALS; Lou
Gehrig's dipease), coronary artery disease, autoimmune inner ear disease
(AIED), autoimmune hearing 1loss, opsoclonus myoclonus syndrc;me (OMS) ,
polychondritis such ae refractory polychondritis, pulmonary alveolar
pProteinosis, amyloidosis, giant cell hepatitis, scleritis, monoclonal
gammopathy of uncertain/unknown significance (MGUS), peripheral neuropathy,
paraneoplastic syndrome, channelopathies such as epilepsy, !migra:i.ne,
arrhythmia, muscular disorders, deafness, blindness, periodic paralysis,
and channelopathies of the .CNS; autism, inflammatory myopathy, and focal
segmental glomerulosclerosis (FSGS). -

The term "prodrug" as used in this application refers to a precursorx
or derivative form of a pharmaceutically active substance that is lass
cytotoxic to cancer cells compared to the parent drug and is capable of
being enzymatically activated or converted into the more active parent
form. See, e.g., Wilman, "Prodrugs in Cancer Chemotherapy" B.it_:chemica.l
Society Transactions, 14, pp. 375-382, 615th Meeting Belfast i{lsas) and
Stella et al., "Prodrugs: ‘A Chemical Approach to Targeted Drug Delivery,"
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Directed Drug Delivery, Borchardt et al., (ed.), pp. 247-267, Hymana Press
{1985). The prodrugs of this invention include, but are not 4dimitgdd to,
phosphate-containing prodrugs, thiophosphate-containing prodrugsilsulfate-
containing prodrugs, peptide-containing prodrugs, D-amino acid-modified
prodrugs, glycosylated prodrugs, beta-lactam-containing prodrugs,
optionally substituted phenoxyacetamide-containing prodrugs or optionally
substituted phenylacetamide-ébﬁéiining prodrugs, 5-fluorocytosine and other
5-flucrocuridine 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 agents described below.

The term "cytotoxic agent" as used herein refers to a substance that
inhibits or prevents the function of cells and/or cauges destructlon of
cells. The term is intended to include radicactive isotopes (e.g. At™,
T3, 113, y99  Rellé, Reitd, -Sm“’, Bi?3, pM and radiocactive isotopes of Lu),
chemotherapeutic agents, and toxins such as small molecule toxins or
enzymatically active toxins of bacterial, fungal, plant or animal origin,
including fragments and/or varlants thereof.

A T"chemotherapeutic agent® is A “"chemotherapeutic agént" is a
chemical compound wuseful in the treatment of cancer. Examples of
chemotherapeutic agents include alkylating agents such as thiotepa and
CYTOXAN® cyclosphosphamide; alkyl sulfonates such as busulfan, improsulfan
and piposulfan; aziridines guch as benzodopa, carboquone, meturedopa, and
uredopa; ethylenimines Zaﬂh. .methylamelamines including altretamine,
triethylenemelamine, trietylenephosphoramide, triethiylenethiophosphoramide
and trimethylolomelamine; acetogenins {(especially bullatacin and
bullatacinone) ; a camptothecin (including the synthetic analogue
topotecan); bryostatin; callystatin; CC-1065 ({including its adozelesin,
carzelesin and bizelesin synthetic analogues); cryptoph;cins (particularly
cryptophycin 1 and cryptophycin 8); dolastatin; duocarmycin {including the
synthetic &nalogues, KW-2189 and CB1-TM1); eleuthercbin; pancratistatin; a
sarcodictyin; spongistatin; nitrogen mustards such as chlorambucil,
chlornaphazine, cholophosphamide, estramustine, ifosfamide,
mechlorethamine, mechlorethamine oxide hydrochloride, melphalan,
novembichin, phenesterine, prednimustine, trofosfamide, uracil mustard;
nitrosureas such as carmustine, chlorozotocin, fotemustine, lomustine,
nimustine, and ranimnustine; antibiotics such as the enediyne antibiotica
(e. g., calicheamicin, especially calicheamicin gammall and calicheamicin
omegall (see, e.g., Agnew, Chem Intl. Ed. Engl., 33: 1B3-186 (1994));
dynemicin, including dynemicin.A; bisphosphonates, such as clodronate; an
esperamicin; as well as neocarzinostatin chromophore and related
chromoprotein enediyne antiobiotic chromophores), aclacinomysins,
actinomycin, authramycin, azaserine, bleomycins, cactinomycin, carablcin,
carminomycin, carzinophilin, chromomycinis, dactinomycin, daunorubicin,
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detorubicin, 6-dlazo-5-oxo-L-norleucine, ADRIAMYCIN® doxorubicinI ificluding
morpholino-doxorubicin, cyanomorpholino-doxorubicin, 2rpyrrqlino-
doxorubicin and deoxydoxorubicin), epirubicin, esorubicin, derubicin,
marcellomycin, mitomycins such as mitomycin C, mycophenolic acid,
nogalamycin, olivomycins, peplomycin, potfiromycin, puromycin, quelamycin,
rodorubicin, streptonigrin, streptozocin, tubercidin, ubenimex, zinostatin,
zorubicin; anti-metabolites such as methotrexate and 5-fluorouracil (5-Fu);
folic acid analogues Buch as denopterin, methotrexate, pFeropterin,
trimetrexate; purine analoge such as fludarabine, 6-mercaptopurine,.
thiamiprine, thioguanine; pPyrimidine analoga such as ancitabine,
azacitidine, 6-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; amsaczine; bestrabucil; bisantrene;
edatraxate; defofamine; demecolcine; diaziquone; elfornithine; elliptinium
acetate; an epothilone; etoglucid; gallium nitrate; hydroxyurea; lentinan;
lonidainine; maytansinoids sﬁch'} as maytansine and ansamitocins;
mitoguazone; mitoxantrone; mopidanmol; nitraerine; pentostatin; phenamet;
pirarubicin; losoxantrone; pedophyllinic acid; 2- ethylhydrazide;
procarbazine; PSK® polysaccharide complex (JHS Natural Producﬁs, 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; mannomustine; mitobronitol; mitolactol; pipobroman;
gacytosine; arabinoside ("Ara-C"); cyclophosphamide; thiotepa; taxoids,
e.g., TAXOL® paclitaxel (Bristol- Myers Squibb Oncology, Princeéon, N.J.),
ABRAXANE™ Cremophor-tree,. albumin-engineered nanopartiéle formulation of
paclitaxel (American Pharmaceutical Partners, Schaumberg, Illinoims)}, and
TAXOTERE® doxetaxel (Rh8ne- Poulenc Rorer, Antony, France); chloranbucil;

GEMZAR® gemcitabine; 6- thioguanine; mercaptopurine; methotrexate; platinum
analogs such as cisplatin and carboplatin; vinblastine; platinum; etoposide
(VP-16); ifoefamide; mitoxantrone; wvincristine; NAVELBINE® vinorelbine;
novantrone; teniposide; edatrexate; daﬁhomycin; aminopterin; xeloda;
ibandronate; CPT-11; topoisomerase inhibitor RFS 2000;
difluorometlhylornithine (DMFO); retinoids such as retinbic acid;
capecitabine; and pharmaceutically acceptable salts, acids or derivatives
of any of the above.

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 estrogen receptor modulators (SERMs), including, for -example,
tamoxifen (including NOLVADEX® tamoxifen), raloxifene, droloxifene, 4-
hydroxytamoxifen, trioxifene, keoxifene, LY117018, onapristone, and
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FARESTON: toremifene; aromatase inhibitors that inbhibit t%lme

aromatase, which regulates esatrogen production in the adrenal glands, such
as, for example, 4(5)-imidazoles, aminoglutethimide, MEGASE®
acetate, AROMASIN® exemestane, formestanie, fadrozole, RIVISOR® |vorozole,
FEMARA® letrozole, and ARIMIDEX® anastrozole; and anti-androgens such as
flutamide, nilutamide, bicalutamide, leuprolide, and goserelin; as well as
troxacitabine (a 1,3-dioxolane. nucleoside cytosine analog); :nntisenne
oligonucleotides, particularly those which inhibit expression of| genes in
signaling pathways implicated in abherant cell proliferation, such as, for
example, PKC-alpha, Ralf and H-Ras; ribozymes such as a VEGF expression
inhibitor (e.g., ANGIOZYME® ribozyme) and a HER2 expresasion inhibitor;
vaccines such as gene therapy vaccines, for example, ALLOVECTIN® vaccine,
LEUVECTIN® wvaccine, and VAXID® vaccine; PROLEUKIN® rIL-2; LURTOTECAN®
topolsomerase 1 inhibitor; ABARELIX® rmRH; and pharmaceutically acceptable
salts, acid; or derivatives of any of the above.

megestrol

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.
Thua, the growth inhlbitory agent is one which significantly reduces the
percentage of cells overexpressing such genes in 8§ phase. Examples of
growth inhibitory agents include agents that block cell cycle progression
(at a place other than S phase), such as agents that induce G1 arrest and
M-phage arrest. Classical M-phase blockers include the vincas {vincristine
and vinblastine}, taxol, and topo ,II inhibitors such as doxorubicin,
epirubicin, daunorubicin, - etopoeide; and bleomycin. Those agents that
arrest Gl also spill over inte S8-phase arrest, for example, DNA alkylating
agents such as tamoxifen, prednisona, dacarbazine, mechlorethamine,
cieplatin, methotrexate, 5-fluorouracil, and ara-C. Further information
can be found in The Molecular Basis of Cancer, Mendelsohn and Israel, eds.,
Chapter 1, entitled "Cell cycle regulation, oncogens, and antineoplastic
drugs" by Murakami et al. (WB Saunders: Philadelphia, 1995), especially p.
13. _

The term "cytokiner” is a generic term for proteins relenéed by one
call population which act '6n another cell as intercellular mediators.
Examples of such cytokines are Jlymphokines, monokines, and traditional
polypeptide hormones. Included among the cytokines are growth hormone such
as human growth hormone, N-methionyl human growth hormone, and bovine
growth hormone; parathyrold hormone; thyroxine; insulin; plroinsulin,-
relaxin; prorelaxin; glycoprotein hormones such as follicle atimulating
hormone (FSH), thyroid stimulating hormone (TSH), and luteinizing hormone
(LH) ; hepatic growth factor; fibroblast growth factor; prolactin; placental
lactogen; tumor necrosis factor-o¢ and -B; mullerian-inhibiting »substance;
mouse  gonadotropin-assoclated peptide; inhibin; activin; vascular
endothelial growth factor; integrin; thrombopoietin (TPO); nerve growth
factors; platelet-growth factor; transforming growth factors (TGFs) such as
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TGF-a and TGF-P; insulin-like growth factor-I and -II; eryt ietin

(EPO); osteoinductive factors; interferons such as interferon—u,l -:B. and -
gamma; colony astimulating factors (CSFs) such as macrophage-csli' !(M-CSF),-
granulocyte-macrophage-CSF {GM-CSF) ; and gra.nulo;yte-CSF (G-CSF) ;
interleukine (ILs) spuch as IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8,
IL-9, IL-1f, IL-12; and other polypeptide lfa.ctors including LIlF and kit
ligand (KL). As used herein, the term cytokine includes proteina £from
natural sources or from recombinant- cell culture and biologically active
equivalents of the native sequence cytokines.

A “package insert” im used to refer to instructions customarily
included in commercial packages of therapeutic products, that contain
information about the indications, usage, dosage, administration,
contraindications, other therapeutic products to be combined with the
packaged product, and/or warnings concerning the use of such therapeutic
products, etc. .

The terme “treating”, “treatment” and “therapy” as used herein refer
to curative therapy, prophylactic therapy, and preventative theraf)y'.

The term “mammal” as used herein refers to any mammal classified as a
mammal, including humans, cows, horses, doge 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 of native human Apo-2 ligand c.:c::nt:a:i.rmI 281 amino
acids, and has a calculated molecular weight of approximately; 32.5 kbDa.
The absence of a Bsignal' sequence- and the presence of an internal
hydrophobic region suggest 'that Apo-2 ligand is a type II transmembrane
protein. Soluble extracellular domain Apo-2 ligand polypeptides have also
been described. See, e.g., W097/25428 published July 17, 1997. Apo-2L
subatitutional variants have Ffurther been described. Ala.niné ‘'scanning
techniques have been utilized to identify various subatitutional variant
molecules having biological activity. Particular substitutional variants
of the Apo-2 ligand include those in which at least one amino- acid 1is
substituted by another amino acids such as an alanine residue. These
substitutional variants are identified, for example, as "D203A"; "D218A"
and "D269A." This nomenclature is used to identify Apo‘-z ligand variants
wherein the aspartic acid residues at positions 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 co:mp'rise one
or more of the amino acid substitutions. Opticnmally, such Apo-2L varilants
will be DR4 or DR5 receptor selective variants.

The description below relates to methods of producing Apo-2 ligand,
including Apo-2 1ligand variants, by- culturing host cells transformed or
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tranefected with a vector containing Apo-2 ligand enpoding nucleié
recovering the polypeéptide from the cell culture. i

The DNA encoding Apo-2 ligand may be obtained from any cDﬁA library
prepared from tissue believed to poseess the Apo-2 ligand mRNA and to
express 1t at a detectable level. Accordingly, human Apo-2 ligand DNA can
be conveniently obtained from a cDNA library prepared from human tissues,
such as the bacteriophage library of human placental cDNA as described in
WO97/25428. The RApo-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) deslgned to
identify the gene of interest or the protein encoded by it. Scréening the
cDNA or gencmic 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
Pregs, 1989). An alternative means to isolate the gene encoding Apo-2

ligand is to usa PCR methodology [Gambrook et al., supra; Dieffehbach et
al., PCR Primer:A Laboratory Manual (Cold Spring Harbor Laboratory Press,
1595)].

Amino acid sequence fragments or variants of Apo-2 ligapd can be
prepared by introducing appropriate nucleotide changes into the Apo-2
ligand DNA, or by synthesis of the desired Apo-2 ligand polypeptide. Such
fragments or variants reprepent 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 inIFigura 1.
Any combination of insertion, substitution, and/or deletion can be made to
arrive at the final construct, provided that the final construct possesses,
for instance, a desired blological activity, such as apoEFotic activity, as
defined herein. In a preferred embodiment, the fragments or variants have
at least about 80% amino acid sequence identity, more preferably, at least
about 90% sequence identity, and even more preferably, at least 95%, 96%,
97%, 98% or 99% megquence identity with the sequences identified herein for
the intracellular, transmembrane, or extracellular domains of Apo-2 ligand,
or the full-length sequence for Apc-2 ligand. The amino acid changes also
may alter post-translational processes of the Apo-2 ligand, such as
changing the number or position of glycosylation sites 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 guidelines for conaservative and non-
conservative mutations set forth in U.S. Pat. No. 5,364,934, These include

oligonucleotide-mediated (siteidirected) mutagenesis, alanine ascanning, and
PCR mutagenesis.
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Scanning amino acid analysis can be employed to identify 6n9 r re

amino acids along a contiguous sequence. Among the preferréd acanning
amino acide are relatively amall, neutral amino acids. Such amino acids
include alanine, glycine, serine and cysteine. Alanine is tyQically a

preferred scanning amino acid among 'this group because it eliqinates the
side-chain beyond the beta-carbon and is 1less likely to alter ﬁha main-
chain conformation of the variant. [Cunningham et al., Sclience, 244:1081
(1s89)]. Alanine is also typically preferred because it is the most common
amino acid. Further, it is fregquently found in both buried and exposed
positions [Creighton, The Proteins, (W.H. Freeman & Co., NY); Chothia, J.
Mol. Biol., 150:1 (1976)]. !

Amino acids may be grouped according to similarities in the
properties of their side chains (in A. L. Lehninger, in Biochemistry,
second ed., pp. 73-75, Wokth Publishers, New York (1975)):
(1) non-polar: Ala (A), Val {V), Leu (L), Ile (I), Pro (P}, Phe (F), Trxp
(W), Met (M) '
(2) uncharged polar: Gly (G), Ser (S), Thr (T), Cys (C), Tyr {Y), Asn (N),
Gln (Q)
{3) acidie: Asp (D}, Glu {E)
(4) basic: Lys (K), Arg (R}, His(H)

Alternatively, naturally occurring residues may be-~divided inteo
groups based on common side-chain properties:

(1) Eydrophobic: Norleucine, Met, Ala, Val, Leu, Ile;

(2) n;utral hydrophiliec: 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.
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Table 1
Original Exemplary Prafarresd
Reslduae Bubstitutions Substitutions
Ala (A) Val; Leu; Ile Val 1
Arg (R) Lys; Gln; Asn Lys
Asn (N} Gln; Hise; 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 Ald
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
Lya (K) Arg; Gln;" Asn Arg
Met (M) I..eu,-_f'he; Ile Leu
Phe (F) Trp; Leu; Val; Ile; Ala; Tyr Tyr
Pro (P) Ala Ala
Ser (8) Thr Thr
Thr (T) Val; Ser Ser
Trp (W) Tyr; FPhe . Tyr
Tyr (Y) Trp; Phe; Thr; Ser Phe
val (V) Ile; Leu; Met; Phe; Leu
Ala; Norleucine

Variations in the Apo-2 ligand sequence also included within the
scopa of the invention relate to amino-terminal derivatives or modified
forms. Such Apo-2 ligand sequences include any of the Apo-2 ligand
polypeptides depcribed herein-having a methionine or modified 'methionine_
(such as formyl methionyl or other blocked methionyl species) at the N-
terminus of the polypeptide sequence.

The nucleic acid (e.g., c¢DNA or genomic DNA) encoding..n'ative oxr
variant Apo-2 ligand may be inserted into a replicable vector for further
cloning (amplification of the DNA) or for expression. Various vectors are
publicly available. The vector components generally include, but are not
limited to, one or more of the following: a gignal sequence, an origin of
replication, one or more marker genea:, an enhancer element, a promobter, and
a tranecription termination sec';uence, each of which 1s described below.
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Optional signal sequences, origins of replication, marker genes, enhancer
elementa and transcription terminator sequences that may be employed are
known in the art and described in further detaill in WO97/25428. i

Expression and cloning vectors usually contain a promoter | that is
recognized by the host organism and is operably linked to the Apio-'z ligand
nucleic acid sequence. . Promoters are untranslated sequences Jlocated
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 null::leic acid
sequence, to which they are operably linked. Such promoters typically fall
into two classes, inducible and constitutive. Inducible promoters are
promoters that initiate increased levels of transcription from DNA under
their control in response to 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 cella
are well known. Theee promoters are operably linked to Apo-2 1ligand
encoding DNA by removing the promoter from the source DNA by restriction
enzyme digestion and inserting the isolated promotex sequence into the
vector. Both the native Apo-2 1ligand promoter sequence 'and many
heterologous promoters may be used to direct amplification and/or
expression of the Apo-2 ligand DNA.

Promoters suitable for use with prokaryotic and eukaryotic. hosts are
known in the art, and are described in further detail in WO97/25428.

A preferred method for the production of soluble Apo-2L :i!.n 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 expresgsion and
accumulation of significant amounts of product which may not be well
tolerated by the hosat.

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 thesme three promoters resulted
in pignificant amounts of soluble, biologically active Apo-2L trimer being
recovexred from the harvested cell paste. The AP promoter is preferred
among these three inducible promoter systems tested because of tighter
promoter control and the higher cell density and titere zreached in
harvested cell paste.

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

For analysis to confirm correct sequences in plasmids co-nut:ructed.,
the ligation mixtures can be used to transform E. coli K12 sgtrain 294 (ATCC
31,446) and successful transformants selected by ampicillin or tetracycline
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resistance where appropriate. Plasmids from the transforman ar
prepared, analyzed by restriction endonuclease digestion, and/or. sequenced
using standard technigques known in the art. [See, e.g., Hessi?g!et al.,
Nucleic Acide Res., 9:309 (1981); Maxam et al., Methods in Enzymology,
65:499 (1980)]. o

Expression vectors that provide for the transient expression in
mamnalian cells of DNA encoding Apo-2 ligand may be employed. In general,
transient expression involves the use of an expreasion vector that is able
to replicate efficiently in a hoat cell, such that the Zhést cell
accumulates many copies of the expresaion vector and, in turn, synthesizes
high levels of a desired polypeptide encoded by the expression vector
[Sambrook et al., supral. Transient expression systems, comprising a
suitable expression vector and a host cell, allow for the |convenient
positive ildentification of polypeptides encoded by cloned DNAs, 'as well as
for the rapid acreening of such polypeptides for desired biological or
physioclogical properties. Thus, transient expression systems are
particularly useful in the_inventiqn for purpcoses of identifying analogs
and variants of Apo-2 ligand that are biologically active Apo-2 lighnd.

Other methods, vectors, and host cells suitable for adaptaéién to the
synthesis of Apo-2 ligand in recombinant vertebrate cell culture are
described in Gething et al., Nature, 293:620-625 (1981); Mantel et al.,
Nature, 281:40-46 (1979); EP 117,060; and EP 117,058,

Suitable hoat cells for cloning or expressing the DNA in the vectors
herein include prokaryote, yeast, or higher eukaryote cells. Suitable
prokaryotes for this purpose include but are not limited to eubacteria,
such as Gram-negative or ~ Gram-positive organisms, for _example,
Entercbacteriaceae Bsuch as. Egcherichla, e.qg., E. coli, Enterabacter,
Erwinia, Xlebsiella, Proteus, Salmonella, e.g., Salmonella typhlmurJum,

Serratia, e.g., Serratiz marcescang, and Shigella, as well as Bacilli such

as B. subtilis and B. licheniformis (e.g., B. licheniformis 41P disclosed
in DD 266,710 published 12 April 1989), Pseudsmonas such as P. aeruginosa,
and Streptomyces. Preferably, the host cell should gecraste m1n1ma1 amounts
of proteolytic enzymes.

In addition to prokaryotes, eukaryotic microbes such as filamentous
fungl or yeast are guitable 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 organisms. Examples of all
such host cells, including CHO cells, are described further in W097/25428.

Host cells are transfected and preferably transformed with the ahove-
deacribed expressiocn or cloning vectors for Apo-2 1ligand production and
cultured in nutrient media modified as appropriate for inducing ' promoters,

selecting transformants, or amplifying the genes encoding the desired
sequences.
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Transfection refers to the taking up of an expression vector by a
host cell whether or not any coding sequences are in fact 'egpresued.
Numerous methods of transfection are known to the ordinar:i.]iy: pkilled
artisan, for example, CaPO, and electroporation. Successful trandfection 1s
generally recognized when any indication of the operation of this vector
occurs within the host celi.

Traneformation means introducing DNA into an organigm mo thlat; the DNA
is replicable, either as an extrachromogomal element or by chromosomal
integrant. Depending on the host cell used, transformation is done using
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 prokaryotes or other celle that
contain substantial cell-wall barriers. Infection with Agrobacterium
tumefaciens i1s used for transformation of certain plant cells, as described
by Shaw et al., @Gene, 23:315 (1983) and WO 89/05859 published 29 June 1989.
In addition, plants may be transfected using ultrasound 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, Viroloqy, 52:456-457 (1978)
may be employed. General aspects of mammalian cell host system

transformations have been deecribed in U.S. Pat. No. 4,399,216.
Transformations into yeast. are typically carried out according to the
method of Van Solingen et ‘al., " g. Bact., 130:946 (1977) and Hsiao et al.,
Proc. Natl. Acad. Sci. (USA)}, 76:3829 (1979). However, other methods for
introducing- DNA into cells, such as by nuclear microinjection,
electroporation, bacterial protoplast fusion with intact cells, or
polycations, e.g., polybrene, polyornithine, may also be used. For various
technigues for transforming mammalian cells, see Keown et al., Methods in
Enzymology, 185:527-537 (1990) and Mansour et al., Nature, 336:348-352
(19a8) .

Prokaryotic cells used to produce Apo-2 ligand may be cultured in
suitable culture media as described generally in Sambrook et al., pupra.
Particular forme of culture media that may be employed for culturing BE.
coli are described further in the Examples below. Mammalian hoet cells

used to produce Apo-2 ligand may be cultured in a variety of culture media.

Examples of commercially available culture media include Ham's F10
(Sigma), Minimal Essential Medium ("MEM®, Sigma), RPMI-1640 (S8igma), and
Dulbecco's Modified Eagle's Medium ("DMEM", Sigma). Any such media may be
supplemented as necessary with hormones and/or other growth factors (such
as insulin, transferrin, or: epidermal growth factor), salts (such as sodium
chloride, calcium, magnesium, and phosphate), buffers (such as. HEPES) ,
nucleosides (such as adenosine and thymidine), antibiotics (such as
Gentamycin™ drug), trace elements {defined as inorganic compounds usually
present at final concentrations in the micromolar range), and glucose or an
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equivalent energy source. Any other necessary supplements may’ al be

included at appropriate concentrations that would be known to thoae skilled
in the art. The culture conditions, such ae temperature, pH, anﬁ the like,
are those previously used with the host cell selected for expression, and
will be apparent to the ordinarily skilled artisan.

In general, principles, protocols, and practical techqiques foxr
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 fermeating the host cells. The divalent hetal ions
are preferably present in or added to the culture media at a concentration
level sufficient to enhance storage stability, enhance aolubility, or
assist in forming stable Apo-2L trimers coordinated by one or more zinc
iona. The amount of divalent metal ions which may be added 'will be
dependent, “in part, on the host cell density in the culture on potent1a1
host cell sensitivity to such divalent metal ions. At higher host cell
densities in the culture, it may be beneficial to increase 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
expression by the host cells increases. It is generally believed that
trace levels of divalent metal ions which may be present in typical
commonly available cell culture media may not be sufficient for stable
trimer formation. Thus, addition of further quantities of divalent metal
ions, 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 flaak cultures, it was observed
that 2ZnS80, added at concentrations of greater than 1 mM can result in lower
host cell density. Those skilled in the art appreciate that bacterial
cells can sequester metal ions effectively by forming metal ion complexes
with cellular matricés. Thus, in the cell cultures, it is preferable to
add the selected divalent metal ions to the culture media after the growth
phase (after the desired host® cell density is achieved) or just prior to
product expression by the host cells. To ensure that sufficient amounts of
divalent metal iona 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

cella. In the methods of the invention employing the host cell, E. coli,
it is preferred that the concentration of the divalent metal ion

] [ b
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concentration in the culture media does not exceed about 1mM (prefe ably,| <
1mM). Even more preferably, the divalent metal ion concentration in the
culture media is about 50 micromolar to about 250 micromolar. Most
preferably,- the divalent metal ion used in such methods is zinc sulfate.
It is @esirable to add the divalent metal ions to the cell culture in an
amount wherein the metal ions -and Apo-2 ligand trimer can be present at a

one to one molar ratio. ,

The divalent metal ions 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 Ffed
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 analyeis), or in situ hybridization, using an
appropriately labeled probe, based on the Bequences provided herein.
Various labels may be employed, most commonly radioilsotopes, and
particularly 3P, However, other techniques may also be employed, such as
using biotin-modified nucleotides for introduction into a Polynucleotide.
The biotin then sperves as the site for binding to avidin or antibodies,
which may be labeled with a wide variety of 1labels, Buch as
radionucleotides, fluorescers or enzymes. Alternatively, a.nl:iboéies 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 assay may be carried ocut 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,
such as immunchistochemical staining of cells or tissue sections and agsay
of cell culture or body fluids, to quantitate 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 wusually visually detectable, such as enzymatic labels,
fluorescent labels, lumineacent labela, and the like.

Antibodies useful 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 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 honl: cell
lysates when directly produced without a secretory signal. If the Apo-2
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ligand is membrane-bound, it can be released from the membrane: ubing a
suitable detergent molution (e.g. Triton-X 100) or its extrace11q1§r region
may be released by enzymatlc cleavage

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 is usually necessary to recover or purify Apo;2 ligand
from recombinant cell proteins or polypeptides to obtain preparations that
are substantially homogeneous 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 i1s purified from contaminant soluble
proteins and polypeptides, with the following procedures being eie@plury of
suitable purification procedures: by fractionation on an ion-exchange
column; ethanol precipitatioﬂ}uieverae phase HPLC; chromatography on silica
or on a cation-exchange resin such as DEAE or CM; chromatofocusing; SDS-
PAGE; ammonium sulfate precipitation; gel filtration using, for iexample,
Sephadex G-75; diafiltration and protein A Sepharose columns to remove
contaminants such as IgG.

In a preferred embodiment, the Apo-2 1ligand can be isolated by
affinity chromatography. Apo-2 ligand fragments or variants in which
regidues have been deletedﬁ inserted, or substituted are recovered in the
same fashion as native Aéo-z -1lgand, taking account of any substantial

changes in properties occasioned by the variation. For example,
preparation of an Apo-2 ligand fusion with another protein or polypeptide,
e.g., a bacterial or wviral antigen, facilitates purification; an

immuncaffinity column containing antibody to the antigen can be used to
adsorb the fusion polypeptide.

A protease inhibitor such as phenyl methyl sulfonyl fiuoride (PMSF)
also may be useful to inhibit proteclytic degradation dﬁring purification,
and antibiotice may be included to prevent the growth of adventitious
contaminants. One akilled :in the art will appreciate that purification
methods sultable for native Apo-2 1ligand may require modification to
account for changes in the character of Apo-2 ligand or its variants upon
expression in recombinant cell 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 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. Optionally, both divalent metal ions and
reducing agent, such as DTT or BME, may be used during recovery or
purification of the Apo-2L. It is believed that use of divalent metal ions
during recovery or purification will provide for stability of Apo-2L trimexr
or preserve Apo-2L trimer formed during the cell culturing step.
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The deacription below also relates to methods of produ'ci:
ligand covalently attached (hereinafter "conjugated") to one ior more
chemical groups. Chemical groups suitable for use in an Apo-2L conjugats
of the present invention are preferably not significantly toxic or
immunogenic. The chemical group is optionally selected to producei an Apo-
2L conjugate that can be stored and used under conditions aulitable :Eor
atorage. A variety of exemplary chemical groups that can be conjugated to
polypeptides are known in the art and include for example carbohydrates,
such aa those carbohydrates l:hal:“ occur naturally on glycoproteins,
polyglutamate, and non-proteinaceous polymers, such as polyols (see, e.g.,
U.S8. Patent No. 6,245,901). P

A polyol, for example, can be conjugated to polypeptides such as an
Apo-2L at one or more amino acid residues, including lysine residues, as 1=
disclosed in WO 93/00109, supra. The polyol employed can be any water-
soluble poly(alkylene oxide) polymer and can have a linear or |branchad
chain. Suitable polyols include those substituted at one or morelhydroxyl
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 descr:i.=pt|:|.on, the
remainder of the discussion relates to an exemplary embodiment \fhere:l.n the
polyol employed is PEG and the process of conjugating the polyol 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 copolymers, can be employed using the
techniques for conjugation described :"here:l.n for PEG. !

The average molecula.r'weight; of the PEG employed in the pegylation of
the Apo-2L can vary, and typically may range from about 500 to about 30,000
daltons (D). Preferably, the average molecular welght 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 embodiment, 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 also be pubstituted at one end
with an alkyl group. Preferably, the alkyl group is a Cl1-C4 alkyl group,
and most preferably a methyl,K group. PEG preparations are commercially
available, and typically, thome PEG preparations suitable for ua:a in the
present invention are nonhomogenecus preparations sold according to average
molecular weight. For example, commercially available PEG(5000)
preparations typically contain molecules that vary slightly in molecular
welght, 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 PEC molecule is
linked or conjugated to one, two or each of the three monomers that make up
the trimeric Apo-2L. In such an embodiment, it is preferred that the PEG
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employed have an average molecular weight of about 1,000 to al:not_it:I ,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 I:hal: make up
the trimer are linked or conjugated to PEG.

A variety of methods for pegylating proteins are known in |the art.
Specific methods of producing proteina conjugated to PEG ihclude the
methods described in U.S. Pat. No. 4,179,337, U.S5. 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 amino acid residues of the protein to a terminal
reactive group on the polymer, depending mainly on the reaction conditions,
the mc;lecular weight of the polymer, etc. The polymer. with the reactive
group{s) is designated herein as activated polymer. The reactive group '
select:.vely 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 chosaen,
as 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 tco many particularly active groups on
the protein. As this may not be possible to avoild completély, it is
recommended that generally from about 0.1 to 1000 moles, preferably 2 to
200 moles, 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.

iii:_i‘iiiiit*tt_ﬂiitiiiit*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 their cell surfacé can be
used to generate, or sgcreen for, antibody. Other forms of the antigen

useful for generating antibody will be apparent to those skilled in the
art.
gi .
(i) Polyclonal antibodies
Polyclonal antibodies are preferably raised in animals by multiple
subcutaneous (ac) 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,
€.g9., keyhole limpet hemocyanin, serum albumin, bovine thyroglobulin, or
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soybean trypsin inhibitor using a bifunctional or derivatizing Iag £, for
example, maleimidobenzoyl sulfosuccinimide ester (conjugation! through
cyateine residues), N-hydroxysuccinimide (through -lysine irlesiduas),
glutaraldehyde, succinic anhydride, S0Cl,, or R!N=C=NR, where Riai;d R' are
different alkyl groups. | |

Animals are immunized against the antigen, immunogenic conjugates, or
derivatives by combining, e.g., 100 ug or 5 pg of the protein or conjugate
(for rabbits or mice, respectively) with 3 volumes of Freund's complete
adjuvant and injecting the ?olution intradermally at multiple s'il:_ea. One
month later the animals are -hoosted with 1/5 to 1/10 the originai dmount of
peptide or conjugate in Freund's complete adjuvant by subcutaneous
injection at multiple sites. Seven to 14 days later the animals are 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; éhrough a
different croes-linking reagent. Conjugates also can be made in
recombinant cell culture as protein fusiona. Also, aggregating agents such
a8 alum are suitably used to enhance the immune response. .

(ii) Monoclonal antibodies i

Monoclonal antibodies are obtained from a population of substantially

homogeneous antibodies, i.e., the individual antibodies comprising the
population are identical except for possible naturally occurring mutations
that may be present in minor amounts. Thua, the modifier 'ﬁtopoclonal"

indicates the character of the antibody as not being a mixture r!af|discrete
antibodies.

For example, the monoclonal antibodies may be made using the
hybridoma method first described by Kohler et al., Nature, 256:4'.95 {1975),
or may be made by recombinant DNA methode (U.S. Patent No. 4,816,567).

In the hybridoma method, a mouse or other appropriate holsr! animal,
such as a hamster, is immunized as hereinabove described tt.: elicit
lymphocytes that produce or are capable of producing antibodies that will
specifically bind to the protein used for immunization. Altérl_mtively,
lymphocytes may be immunized in vitro. Lymphocytes then are ]fu:sed with
myeloma cells using a suitable Ffusing agent, such as polyethylené glycol,
to form a hybridoma cell (Goding, Monoclonal Antibodies: Principles and
Practice, pp.59-103 (Academic Press, 1986)).

The hybridoma cells thua prepared are seeded and grown in |n;auit:able
culture medium that preferably contains one or more substances that inhibit
the growth. or survival of the unfused, parental myeloma cells, For
example, if the parental myeloma cells lack the enzyme hypoxanthine guanine
phosphoribosyl tranaferase (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-deficiént cells.
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Preferred myeloma cells are those that fuse efficiently, support
stable high-level production of antibody by the selected antibody-producing
cells, and are sensitive to a medium such as HAT medium. Amonlg these,
preferred myeloma cell lines are murine myeloma lines, such! as those
derived from MOPC-21 and, .MPC-11 mouse tumors available from the Salk
Institute Cell Distribution Center, San Diego, California USA, and SP-2 or
X63-Ag8-653 cells avallable from the American Type Culture Collection,
Manaspas, Virginia USA. Human myeloma and mouse-human heteromyeloma cell
lines also have been described for the production o©of human monoclonal
antibodies (Kozbor, J. Immunol., 133:3001 (198B4); Brodeur et al,,
Monoclonal Antibody Production Technigues and Applications, pp. 51-63
(Marcel Dekker, Inc., New York, 1987)). _

Culture medium in which hybridoma cells are growing is alaalayed for
production of monoclonal ,antibodies directed against the; lantigen.
Preferably, the hinding speclficity of monoclonal antibodies produced by
hybridoma cells is determined by immunoprecipitation or by an in vitro
binding assay, such as radioimmuncassay (RIA} or enzyme-linked
immunoabsorbent assay (ELISA).

The binding affinity of the monoclonal antibedy can, for example, be
determined by the Scatchard analysis of Munson et al., Anal. Biochem.,
107:220 (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)). Suitable 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 wmonoclonal antibodies secreted by the subclones are suitably
separated from the culture medium, ascites fluid, or serum by conventional
immunoglobuiin purification 'procedures such as, for example, protein A-
Sepharcose, hydroxylapatite ch:."omatography, gel electrophoresis, dialysis,
or affinity chromatography.

DNA encoding the monoclonal antibodies . is readily ieolated and
sequenced using conventional procedures (e.g., by using oligonucleotide
probea that are capable of binding specifically to genes encoding the heavy
and light chains of murine antibodies). The hybridoma cells serve as a
preferred source of such DNA. Once isolated, the DNA may be placed into
expression vectors, which are then transfected into host cells such as E.
coli cells, simian COS cells, Chinese Hamster Ovary (CHO) cells, or myeloma
cells that do not otherwise produce immunoglobulin protein, to obtain the
synthesis of monoclonal antibodies in the recombinant host cells.' Review
articles on recombinant expression in bacteria of DNA encoding the .antibody
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include Skerra et al., Curr. Opinion in Immunol., 5:256-262 (19931
Plhckthun, Immunol. Revs., 130:151-188 {1992).

In a further embodiment, antibodies or antibody fragmen;ai can be
isolated from antibody phage libraries generated using the tehhniquea
described in McCafferty et al., Nature, 348:552-554 (1990). Clackson et
al., Nature, 352:624-628 {1991) and Marks et al., J. Mol. Biol.f 222:581-
597 (1991} describe the isolation of murine and human a?tﬁhodies,
respectively, using phage libraries. Subseguent publications describe the
production of high affinity (nM ranqe) human antibodies by chain shuffling
(Marks et al., Bio/Technology, 10:779-783 (1992)), as well as combinatorial
infection and in vivo recombination as a strategy for constructing very
large phage libraries (Waterhouse et al., Nuc. Aclids. Res., 21:2265-2266
(1993). Thus, these techniques are viable alternatives to traditional
monoclonal antibody hybridoma techniques for ipolation of monoclonal
antibodies.

The DNA also may be modified, for example, by subatituting the coding
sequence for human heavy- and light-chain constant domains in placg of the
homologous murine sequences (U.S. Patent No. 4,816,567; Morrison, et al.,
Proc. Natl Acad. Sci. USA, 81:6851 (1984)), 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 suhst%tﬁted for
the conastant domains of an antibody, or they are substituted for the
variable domains of one antigen-combining site of an antibody to create a
chimeric bivalent antibody comprising one antigen-combining site having
specificity for an antigen and another antigen-combining site having
specificity for a different antigen.

(iil) Humanized antibodies

Methods for humanizing non-human antibodies have been described in
the art. Preferably, a humanized antibody has one or more amino acid
residues introduced into it from a source which is non-human. These non-
human amino acid residues are often referred to as "import” residuéa, 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 !1_985); Riechmann et al., Nature, 3}2:323-321
(1988); Verhoeyen et al.,. séiche, 239:1534-1536 (1988)), by substituting
hypervariable region sequences for the corresponding sequences 6£ a human
antibody. Accordingly, such "humanized" antibodies are chimeric antibodies
(U.S. Patent No. 4,816,567) wherein substantially less than an intact human
variable domain has been substituted by the corresponding sequence from a
non-human species. In practice, humanized antibodies are typically human
antibodies in which some hypervariable region residues and possibly some FR
residues are substituted by reaidues from analogous sites in rodent
antibodies. -
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The choice of human variable domains, both light and hea.vy to be
used in making the humanized antibodies is -very important |:o reduce
antigenicity. According to the so-called "best-fit" method, I:he |nequence
of the variable domain of a rodent antibody is screened against the entire
library of known human variable-domain seguences. The human sequence which
is closest to that of the rodent is then accepted as the human framework
region (FR) for the humanized antibody {(Sims et al., J. Immunol., i151:2296
(1993); Chothia et al., J. Mol., Biol., 196:9201 (1987)). Another method
uses a particular framework region derived from the consensus sequence of
all human antibodies of a particular subgroup of light or heavy chains.
The same framework may be used for several different humanized antibodies
{(Carter et al., Proc. Natl. Acad, Sci. USA, B9:428B5 {(1592); Praa!:ai et al.,
J. Immunol., 151:2623 (1993)).

It ia further important that antibodies be humanized with retention
of high affinity for the antigen and other favorable bioclogical 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-dimensional 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 illustrate and diaplay probable
three-dimensional conformational structures of selected i candidate
immunoglobulin sequences. Inspection of these displays permits analysis of
the likely role of the reédidues in the functioning of the candidate
immunoglobulin sequence, i.e., the analysis of residues that influence the
ability of the candidate immunoglobulin to bind its antigen. In: th:.n way,
FR residues can be selected and combined from the recipient and import
sequences 8o that the desired antibody characteristic, such as increased
affinity for the target antigen(s), is achieved. In general, the
hypervariable region reeidues 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 antibodies in the absence of endogenous immunoglobulin production.
For example, it has been described that the homozygous deletion of the
antibody heavy-chain joining region (Jy) gene in chimeric and germ-line
mutant mice results 1in complete inhibition of endogenous antibody
production. Transfer of the human germ-line immunoglobulin gene array in
such germ-line mutant micéf:will result in the production ' olf 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-
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258 (1993); Bruggermann et al., Year in Immuno., 7:33 (1993); and US Patent
Nos. 5,591,669, 5,589,369 and 5,545,807. |

Alternatively, phage disﬁlay technology (McCafferty et al., Nature
348:552-553 (1990)) can be used to produce human antibddies and antibody
fragments in wvitro, from immunoglobulin variable (V) domain gene
repertolres_from unimmunized donors. According to this technique!, iantibody
V domain genes are cloned in-frame into either a major or nil:hflor coat
protein gene of a filamentous bacteriophage, such as M13 or fd, and
displayed as functional antibody fragments on the surface of the phage
particle. Because the filamentous particle contains a single-stranded DNA
copy of the phage genome, selections based on the functional properties of
the antibody also result’ ;I.n aelect:.on of the gene encoding the antibody
exhibiting those properties. Thus, the phage mimice some of the properties
of the B cell. Phage display can be performed in a variety of formats; for
their review see, e.g., Johnson, Kevin S. and Chiswell, David J., Current
Opinion in Structural Biology 3:564-571 (1993). Several nourceafof V-gena
segments can be used for phage display. Clackson et al., Nnture., 352:624-
628 (1991) ipolated a diverse array of anti-oxazolone antibodies from a
small random combinatorial library of V genes derived from the spleens of
immunized mice. A repertoire of V genes from unimmunized human donors can
be constructed and antibodies to a diverse array of antigens I(:anluding
self-antigens) can be isolated essentially following the techniques
deacrib_ed by Marks et al., J. Mol. Biol. 222:581-597 (1991), or Griffith et
al., BEMBO J. 12:725-734 (1993). See, also, US Patent Nos. 5,565,332 and
5,573,905, '

Human antibodies may also be generated by in vitro activated B cells
(gsee US Patents 5,567,610 and 5,229,275).

(v) Antibody fragmenl:s

Various techniques have been developed for the production of antibody
Eragments. Traditionally, these fragments were derived via prql:eolytic
digestion of intact antibodies (see, e.g., Morimote et al., Journal of
Biochemical and Biophysical Methods 24:107-117 (1992) and Brennan et al.,
Science, 229:81 (1985)). However, these fragments can now be produced
directly by recombinant host cells. For example, the ant::i.hodyi fragments
can be isolated from the antibody phage Jlibraries diacusa;ed: above,
Alternatively, Fab'-SH fragments .can-be directly recovered from E'. coli and
chemically coupled to form F(ab'), fragments (Carter et al., Bio/Technology
10:163-167 (1992)). According to another approach, F(ab'); fragments can be
isolated directly from recombinant host cell culture. Other tech.%:ilques for
the production of antibody fragments will be apparent to I:h'ef skilled
practitioner. In other embodiments, the antibody of choice is a single
chain Fv fragment {scFv). See WO 93/16185; US Patent No. 5,571,894; and US
Patent No. 5,587,458. The antibody fragment may also be a "linear
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antibody*, e.g., as described in US Patent 5,641,870 for example.
linear antibody fragments may be monospecific or bispecific.

(vi} Bispecific antibodies

Bispecific antibodies are antibodies that have binding specificities
for at least two different epitopes. Exemplary bispecific antib?diea may
bind to two different epitopes of the D20, DR4 or DR5 lreceptors.
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
binds the cytotoxic agent (e.g. saporin, anti-interferon-a, vinca alkaloid,
ricin A chain, methotrexate or radioactive isotope hapten). B%Bpecific
antibodies can be prepared as full length antibodies or antibody fragments
(e.g. F(ab'), bispecific antibodies). '

Methods for making bispecific antibodies are known in the art.
Traditional production of full length bispecific antibodies is b*sed on the
coexpression of two immunoglobulin heavy chain-light chain paira, where the
two chains have different ‘specificities (Milletein et al., Nature,!305:537-
539 (1983)). Because of the random assortment of immunoglobulin heavy and
light chains, these hybridomas (guadromas) produce a potential mixture of
10 different antibody molecules, of which only one has the, correct

P203.|R1 ,5\,6) _27)

biepecific structure. Purification of the correct molecule,! which is
usually done by affinity chromatography steps, 1s rather cumbersome, and
the product ylelds 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 immunoglobulin constant domain sequences. The fusion preferably is with
an immunoglobulin heavy chain constant domain, comprising at least part of
the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-
chain conastant region (CHl1) containing the site necespary for light chain
binding, present in at least one of the fusions. ‘DNAs encohing the
immunoglobulin heavy chain fusions and, 1f desired, the immunoglobulin
light chaig, are inserted into separate expression vectors, and are co-
transfected into a suitable host organism. This provides .for great
flexibility in adjusting the mutual proportions of the three polypeptlde
fragments in embodiments when unequal ratios of the three polypeptide
chains used in the construction provide the optimum yilelds. It is,
however, posaible to insert the coding sequences for two or all three
polypeptide chains in one expression vector when the expression of at least
two polypeptide chains in equal zatios results in high yields or .when the
ratios are of no particular significance.

In a preferred embodiment of this approach, the bigpecific antibodies
are composed of a hybrid immunoglobulin heavy chain with a first binding
specificity in one arm, and a hybrid immunoglobulin heavy chain-light chain
palr (providing & second binding specificity) in the other arm. : It wase
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found that this asymmetric structure facilitates the aaparat%o' off the
desired  Dbispecific 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 peparation.

This approach is disclosed in WO 94/04690. For further details of
generating bispecific antibodies see, for example, Suresh et al., Methods
in Enzymology, 121:210 (1986). According to another approach described

in US Patent No. 5,731,168, the interface between a pair of "antibody
molecules can be engineered to maximize the percentage of heterodlmera
which are recovered from recombinant cell culture. The preferred 1nter£ace
comprises at least a part of the C,3 domain of an antibody conatant domain.

In this method, one or more small amino acid side chaine from the interface
of the first antibody molecule are replaced with larger side chainas (e.g.
tyrosine or tryptophan). Compensatory "cavitiea® of identical or similar
Bize to the large side chain{s) are created on the interface of:tée second
antibody molecule by replacing large amino acid side chains with smaller
ones (e.g. alanine or threonine). This provides a mechanism for increasing
the yield of the heterodimer over other unwanted end-products such as
homodimers. ]

Bispecific antibodies include cross-linked or "heteroconjugate”
antibodies. For example, one.of the antibodies in the hetaroconjigate can
be coupled to avidin, the other to biotin. Such antibodies have, for
example, been proposed to target immune Bystem cells to unwanted cells (US
Patent No. 4,676,980), and for treatment of HIV infection (WO 91/00360, WO
92/200373, and EP 03089). Heteroconjugate antibodies may be made using any
convenient c¢roas-linking methods. Suitable cross-linking agents are well
known in the art, and are disclosged in Us Patent No. 4,676,980, along with
a8 number of cross-linking techniques.

Techniques for generating Sispecifib antibodias from.iantibody
fragments have alsc been described in the 1literature. For !example,
bippecific antibodies can be prepared using chemical linkage. Brennan et
al., Science, 229: 81 (1985); Shalaby et al., J. Exp. Med., 175: 217-225
(1992),

Various techniques for making and igolating bispecific -nntibody
fragments directly from recombinant cell culture have also been described.
For example, bispecific antibodies have been produced using leucine
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 fusion. The kntibody
homodimers were reduced at the hinge region to form monomers and then re-
oxidized to form the antibody heterodimers. This method can also be
utilized for the production of antibody homodimers. The *diabody"
technology deacribed by Hollinger et al., Proc. Natl. Acad. .591. USA,
90:6444-6448 (1993) has provided an alternative mechanism for making
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bispecific antibody fragments. The fragments comprise a heavy-chain
variable domain (Vy) connected to a light-chain variable domain (v;) by a
linker which is too short to allow pairing between the two doma;ns on the
same chain. Accordingly, the V; and V., domains of one fragment:afe forced
to peir with the complementary Vv, and V¥V, domains of another| fragment,
thereby forming two antigen-binding sites. Another strategy for making
bispecific antibody fragments by the use of single-chain Fv (sFv) dimers
has also been reported. See Gruber et al., J. Immunol., 152:5368_(1994).
Antibodies with more than two valenciea are contemplated. For
example, trispecific antlbodies can be prepared. Tutt et al. J.:rImmunol.
147: 60 (1991). Antibodies:with three or more antigen binding sites are
described in W001/77342 (Miller and Preata), expressly incorporated herein
by reference.

The antibody used in the methods or included in the art;cles of
manufacture herein is optionally conjugated to a cytotoxic agent.

Chemotherapeutlc 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 thins, such
as a calicheamicin, a maytansine:. (US Patent No. 5,208,020), a t%iéhothene,
and CCl065 are also contemplated herein. In one embodiment of the
invention, the antibody is conjugated 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-SS-Me which may -be reduced
to May-S8H3 and reacted with mcdified antibody (Chari et al. Cancer: Research
52: 127-131 (1992)) to generate a maytansinoid-antibody conijugate.

Alternatively, the antibody i1ie conjugated to one or more
calicheamicin molecules. The calicheamicin family of antibiotics is
capable of producing double-stranded DNA breaks at nuﬁ-ﬁicomolar
concentrations. Structural analogues of calicheamicin which m;ylhe used
include, but are not limited to, v,%, o, a,f, N-acetyl-y,", PSAG and @7,
(Hinman et al. Cancer Reseaxch 53: 3336-3342 (1993) and Lode et al. Cancer
Repearch 58: 2925-2928 (1998)). Lo

Enzymatically active toxins and Eragments thereof which ch be used
include diphtheria A chain, nenbinding active fragments of 'diphtheria
toxin, exotoxin A chain (from Pseudomonas aeruginosa), ricin A chain, abrin
A chain, wmodeccin A chain, alpha-sarcin, Aleurites fordii proteins,
dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and PAP-B),
momordica charantia inhibitor, curcin, crotin, gapacnaria éfficinalis
inhibitor, gelonin, mitogellin, reatrictocin, phenomycin, enomycin and the
tricothecenes. See, for example, WO 93/21232 published October 2B, 1993.

The present invention further contemplates antibedy conjugated with a
compound with nucleolytic activity (e.g. a ribonuclease or a DNA
endonuclease such as a deoxyribonuclease; DNase).
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A variety of radiocactive isotopes are available for the produ ion of
radioconjugated antagonists or antibodies. Examples include At*l?, 113, 38,
¥%°, Re'®, Re'™, sm!*, Bi™, P*? and radioactive isotopes of Lu.

Conjugates of the antibody and cytotoxic agent may be mn?é using a
variety of bifunctional protein coupling agents such as N-succinimidyl-3-
(2-pyridyldithiol) proplonate (SPDP), succinimidyl-4- (N-maleimidomethyl)
cyclohexane-1l-carboxylate, imlnuthlolane (IT), bifunctional derivatives of
imidoesters- (such as dimethyl adipimidate HCL), active esters i(such as
disuccinimidyl suberate), aldehydes (such as glutareldehyde),; bis-azido
compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-aiazonium
derivatives {such as bis- (p-diazoniumbenzoyl) -ethylenediamine),
diisocyanates (such as tolyene 2,6-diisocyanate}, and bis-active fluorine
compounds (such as 1,5-difluoro-2,4-dinitrobenzene). For exampier a ricin
immunotoxin can be prepared as described in Vitetta et al. Science 238:
1098 (1987). Carbon-14- laheled l-isothiocyanatobenzyl-3-methyldiethylene
triaminepentaacetic acid (MX DTPA) is an exemplary chelating agent for
conjugation of radionucleotide to the antagonist or antibody. See
WO94/11026. The linker may be a "“cleavable linker* facilitating ;zrelease of
the cytotoxic drug in the cell, For example, an acid-labiiei linker,
peptidase-sensitive linker, dimethyl linker or disulfide-containing linker
(Chari et al. Cancer Research 52: 127-131 (1952)) may be used.

Alternatively, a fusion protein comprising the antibody and cytotoxic
agent may be made, e.g. by recombinanb techniques or peptide aynthe51a

The antibodies of the present 1nwention may also 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.
Bee, 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 aBs to covert it into its more
active, cytotoxic form.

Enzymes that are useful in the method of this invention 1nc1ude, but
are not limited to, alka11ne phosphatase useful for converting phonphate-
containing prodrugs into free drugs; arylsulfatase useful for.convertlng
sulfate-containing predrugs into free drugs; cytosine deaminase useful for
converting non-toxic 5-fluorocytosine into the anti-cancer drug, 5-
fluorouracil; proteases, such as Berratia protease, thermolysin,
gubtilisin, carboxypeptidases and cathepsins {such as cathepsinaln 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 B-
galactosidase and neuraminidase "useful for converting glycosylated prodrugs
into free grugs; f-lactamase useful for converting drugs derivatized with
f-lactams into free drugs; and penicillin amidases, such as penicillin V
amidase or penicillin G amidase, useful for converting drugs derivatized at
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their amii':e nitrogens with phenoxyacetyl or phenyia.cetyl' T 8
respectively, into free drugs. Alternatively, antibodies with enzymatic
activity, also known in the art as "abzymes®", can be used to convert the
prodruge of the invention into free active drugs (see, e.g., Masei,r, Nature
328: 457-458 (1987)). Antibody-abzyme conjugates can be prepared as
described herein for delivery of the abzyme to a tumor call population.

The enzymes of this invention can be covalently bound to the antibody
by techniques well known in the art such as the use of the
heterobifunctional crosslinking reagents discussed above. All:?rl_'zal:ively,
fusion proteins comprieing 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
known in the art (see, e.3., Neuberger et al., Nature, 312:: 604-608
{1984)).

Other modifications of the antibody are contemplated herein. For
example, the antibody may be linked to one of a variety of nonproteinaceocus
polymers, e.qg., polyethylene glycol, polypropylene glycol,

polyoxyalkylenes, or copolymers of polyethylene glycol and polypropylene
glycol.

To increase the serum half 1ife of the antibody, one may incorporate
8 salvage receptor binding epitope intoc the antibody (especially an
antibody fragment) as described in US Patent 5,739,277, for example. As
used herein, the term r"salvage receptor binding epitope" refers to an
epitope of the Fc 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
ant:i:body to generate variants with altered FcRn binding. Antibodies with

altered FcRn binding and/or serum half 1l1ife are described in w600142072
(Presta, L.).

EAA AL L LA L L2 E ] L] T L R T 1Y TR R g ur e rara e -

Formulations comprising Apo2L/TRAIL, death receptor antibodies,
and/or CD2q, antibodies are also provided by the present invention. It is
believed that such formulations will be particularly suitable for storage
as well as for therapeutig administration. The formulations may be
prepared by known techniques. For instance, the formulatiox_ls 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 isotonic. Examples of
pharmaceutically-acceptable carriers include Baline, Ringer's solution and
dextrose solution. The pH of the formulation is preferably from 'ab:oul: 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
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more preferable depending upon; for inestance, the route of administration
and concentrations of Apo-2 ligand, death receptor antibodies, cnd/or CD20
antibodies, j

Therapeutic compositions can be prepared by mixing the desired
molecules having the appropriate degree of purlity with cptional carrlera,
excipients, or stabilizers (Remington's Pharmaceutical Sciences, 16th
edition, Osol, A. ed. (1980)), in the form of lyophilized formulations,
aqueous solutions or aqueous suspensions. Acceptable carriers, cxcipients,
or stabllizers are preferably nontoxic to recipients at the dosages and
concentrationa employed, and include buffers such as Tris, HEPES, PIPES,
Phosphate, citrate, and other organic acids; antioxidants including
ascorbic aclid and methionine; preservatives (such as
octadecyldimethylbenzyl ammonium chloride; hexamethonium ' chloride;
benzalkonium chloride, henzethonium chloride; phenol, butyl |or benzyl
alcohol; alkyl parabens such as methyl or propyl paraben; catechol;
resorcinol; cyclohexancl; 3- -pentanol; and m-cresol); low molecular weight
(leas than about 10 residues) polypcptidea, proteins, sguch’' as serum
albumin, gelatin, or immunoglobulina; hydrophilic polymcrs_'auch as
polyvinylpyrrolidone; amino acids such as glycine, glutamine, éaparaginc,
histidine, arginine, or 1lysine; monosaccharides, disaccharides, and other
carbohydrates including glucose, mannose, or dextrins; sugars such as
sucrose, mannitol, trehalose or sorbitol; salt-forming counter-ions such as
sodium; and/or non-ionic Burfactants such as TWEEN™, PLURngCS“ or
polyethylene glycol (PEG). '

Additional examples of such carriers include ion exchangers, alumina,
aluminum stearate, lecithin,i'serum proteins, such as human serum albumin,
buffer substances such as glycine, sorbic acid, potassium aorbate, partial
glyceride mixtures of saturated vegetable fatty acids, water,!salts, or
electrolytes such as protamine sulfate, disodium hydrogen phosphate,
potassium hydrogen phosphate, sodium chloride, colloidal silica, magnesium
trisilicate, polyvinyl pyrrolidone, and cellulese-based aubutances.
Carriers for topical or gel-based forms include polysaccharides such as
sodium carboxymethylcellulose or mcthylcellulosc, pOIYV1ny1pyrr011dcne,

Polyacrylates, polyoxyethylenctpolyoxypropylcne block polymers,
polyethylene glycol, and wood wax alcohols. For all administrations,
conventional depot forms are suitably used. Such forms include, for

example, microcapsules, nano-capsules, liposomes, plasters, &nhalatlon

forms, nose sprays, sublingual tablets, and sustained- release prcparations
Formulations to be used for in vivo administration should be sterile.

This is readily accomplished by filtration through sterile filtration

membranes, prior to or following lyophilization and recon-titution The
formulation may be stored in lyophilized form or in solution if
administered systemically. "---If in lycphilized form, it is typically

formulated in combination with other ingredients for reconstitution with an.
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appropriate diluent at the time for use. An example of _ iquid
formulation is a sterile, clear, colorless unpreserved solution filled in a
single-deose vial for subcutaneous injection. \

1
Therapeutic formulations generally are placed into a container having
a sterile access port, for example, an intravenous solution bag or vial

having a stopper pierceable by a hypodermic injection needle. The
formulations are preferably administered as repeated intravenoud (1.v.},
subcutaneous (s8.c.), intramuscular (i.m.) injections or infusipnb, or as

aerosol formulations suitable for intranasal or intrapulmonary delivery
(for intrapulmonary delivery see, e.g., EP 257, 956). )

Apo2L/TRAIL, death receptor antibodies, and CD20 antibodies'can also
be administered in the form of sustained-release preparations. ' Suitable
examples of sustained-release.preparations include semipermeable ' matrices
of sclid hydrophobic polymers containing the protein, which matrices are in
the form of shaped articles, e.g., films, or microcapsules. Examples of
sustained-release matrices include polyesters, hydrogels (e.g.,l 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 58,48B1),
copelymers of L-glutamlc aclid and gamma ethyl-L-glutamate (Sidman et al.,
Biopolymers, 22: 547-556 ' (1983)), ‘non-degradable ethylene-vinyl acetate
(Langer et al., supra), degradable lactic acid-glycolic acid cépolymers
such as the Lupron Depot (injectable microespheres 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
deacribed herein can be employed in a varlety of therapeutic apélications.
Among these applications are methods of treating various cancers and immune
related diseapes. Diagnosis in mammalese of the various pathological
conditions described herein" cin 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 disease in 4 mammal.
For instance, cancers may be identified through techniques, including but
not limited to, palpation, blood analysis, X-ray, NMR and the like. Immune

related diseases can also be readily identified. In syatfm*c lupus

erythematosus, the central mediator of dipease is the production 'of auto-
reactive antibodiea to self proteins/tisgsues and the subsequent generation
of immune-mediated inflammation.: Multiple organe and systems are affected
clinically including kidney, lung, musculoskeletal aystem, mucocutaneous,
eye, central nervous system, cardiovascular system, gaatrointastinﬁl tract,
bone marrow and blood. Rheumatoid arthritis (RA) is a chronic 'systemic
autoimmune inflammatory disease that mainly involves the synovial membrane
of multiple joints with resultant injury to the articular cartilage. The
pathogenesis is T 1lymphocyte dependent and ipg asgociated with the
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production of rheumatoid factors, auto-antibodies directed againgt gelf
IgG, with the resultant formation of immune complexegs that a.tt'ain high
levels in joint fluid and blood. These complexes in the joint l;na_y induce
the marked infiltrate of lymphocytes and monocytes into .the syno':vium and
subsequent -marked synovial changes; the joint space/fluid if infiltrated by
similar cells with the addition of numerous neutrophils. Tigsues'affected
are primarily the joints, often in symmetrical pattern. Howevser::, extra-
articular disease also occurs in Ewo major forms. One form is the
development of extra-articular lesions with ongoing progressive joint
diseape and typical lesions of Pulmonary fibrosis, wvasculitis, and
cutaneocus ulcers. The second form of extra-articular disease is the so
called Felty's syndrome which occurs late in the RA diseage| course,
sometimes after joint disease has become quiescent, and involves the
presence of neutropenia, thrombocytopenia and splenomegaly. This can be
accompanied by vasculitis in multiple organs with formations of infarcts,
gkin ulcers and gangrene. Patients often also develop rheumal:o:.d nodules
in the subcutis tissue overlying affected joints; the nodules !I.ate stage
have necrotic centers surrounded by a mixed inflammatory cell infiltrate
Other manifestations which can occur in RA include: pericarditis,
pleuritis, coronary arteritis, interstitial pneumonitis with pulmonary
fibrogis, keratoconjunctivitig sicca, and rheumatoid nodules. 1

The Apo2L/TRAIL, death receptor antibodies, and CD20 antibodies can
be administered in accord with known methoda, such as intravenous
administration as a bolus or by continuous infusion over a period of time,
by intramuscular, intraperitoneal, intracerobrosp:.nal subcutaneous, intra-
articular, intrasynovial, :Lntrathecal oral, topical, or inhalal::.on} routes.
Optionally, administration may be performed through m:l.ni-pump Anfusion
using various commercially available devices.

Effective dosages and schedules for administering Apo2L/TRAIL, death
receptor antibodies, and CD20 antibodies may be determined emplr:.cally, and
making such determinations is within the skill in the art. s:!.ngle or
multiple dosages may be employed. It 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 of body weight or more per day. Interspecies

scaling of dosages can be ‘performed in a manner known in the art, e g., as
disclosed in Mordenti et al., Pharmaceut. Res. . B:1351 (1991)

When in wvivo adm:.nistration 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 as to particular
dosages and methods of delivery is provided in the literature; see, for
example, U.S. Pat. Nos. 4,657,760} 5,206,344; oxr 5,225,212. It is
anticipated that different formulations will be effective for different
treatment compounds and different disorders, that administration targeting
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one organ or tissue, for example, may necessitate delivery in er
different from that to another organ 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 druge or therapies being
administered to the mammal. '

The CD20 antibody may be an antibody such as Rituximab ox ﬁumanized
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 dosaéeiregimenn
for the CD20 antibody include 375 mg/m2 weekly x 4 or 8; 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 1imited to,
administration of radiation therapy, cytokine(s), growth 1nhib1tory agent (s},
chemotherapeutic agent(s), cytotoxic agent (s), tyrosine kinase inhibitors,
ras farnesyl transferase inhibitors, angiogenesis inhibitors, and cyclin-
dependent kinase inhibhitors 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, 89:4285-4289 (1992), U.é..Patenl: No. 5,725,856); anti-IL-8 (5t John et
al., Chest, 103:932 (1993), and Internaticnal Publication No. WO 95/23865) ;
anti-vEGF antibodies including humanized and/or affinity matured anti-VEGF
antibodies such as the humanized anti-VEGF antlbody hun4.6.1 nwnsf:n_ (Kim
et al., Growth Factors, 7:53-64 (1992), International Publication No. WO
96/30046, and WO 98/45331, published October 15, - 1998} ; anti-PSCA
antibodies (W001/40309); anti-CD40 antibodies, including 82C6 and humanized
variants thereof (WO00/75348); anti-CDlla antibodies including Raptlva' (Us
Patent No. -5,622,700, WO 93/23761 Bteppe et al., Transplant Ihtl 4:3-7
(1991), and Hourmant et al., Transplantation 58:377-380 (1594}); anti-IgE
antibodies (Preasta et al., J. Immunol. 151:2623-2632 (1993), and
International Publication No. WO 95/19181;U8 Patent No. 5,714,338, iasued
February 3, 1998 or US Patent No. 5,091,313, ipsued February 25, 1992, WO
93/04173 published March 4, 1993, or International npplicatﬁon No.
PCT/US98/13410 filed June 30, 1998, US Patent No. 5,714,338); anti-CD18
antibodies (US Patent No. 5,622,700, issued April 22, 1997, or as in WO
97/26912, published July 31, 1997); anti-Apo-2 receptor antibody antibodies
(WO 98/51793 published November 19, 1998); anti-TNF-alpha antibodies
including cA2 (REMICADE, ), CDP571 and MAK-195 (See, US Patent No. 5,672,347
issued September 30, 1997, Lorenz et al. .. Immunol. 156(4):1646-1653
(1596), and Dhainaut et al. Crit. Care Med. 23(9):1461-1469 (1995)); anti-
Tipsue Factor (TF) antibodies (European Patent No. 0 420 937 Bl, granted
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November 9, 1994); anti-human o,-f; integrin antibodies (WO B/06248
published February 19, 1998); anti-EGFR antibodies {(chimerized or humanized
225 antibody as in WO 96/40210 published December 19, 1996):; anti-CD3
antibodies such as OKT3 {US Patent No. 4,515,893 issued May 7, 1985); anti-
CD25 or anti-Tac antibodies such as CHI-621 (SIMULECT,) and ZENIAI.TAX, (See
US Patent No. 5,693,762 issued December 2, 1997); anti-CDh4 antibodies such
as the cM-7412 antibody (Choy et al. Arthritis Rheum 39(1):52-56 (1996));
anti-CD52 antibodies such as CAMPATH-1H (Riechmann et al, Nature 332:323«
337 (198B}; anti-Fc receptor. antibodies such as the M22 antibody directed
againat Fc RI as in Graziano et al. J. Immunol. 155(10):4996-5002 {(1995);
anti-carcinoembryonic antigen (CEA) antibodies such ag hMN-14 (Sh'arkey et
al. Cancer Res. 55(238uppl): 59358-59458 (1995); antibodies directed
against breast apithelial cells including huBrE-3, hu-Mc 3 and CHL6
(Ceriani et al. Cancer Res. 55(23): 58528-5856s (1995); and Richman et al.
Cancer Res. 55{23 Supp): 59168-59208 (1995)); antibcdies that bind |to colon
carcinoma cells such as €242 ({Litton et al. Eur J. Immunol. 26(1):1-9
{(1996)); anti-CD38 antibodies, e.g.'AT 13/5 (Ellis et al. J. Immunol.
155(2) :925-937 (1995)); anti-CD33 antibodies such as Hu M195 (Jurcic et al.
Cancer Res 55(23 Suppl):59088-5910s (1995) and CMA-676 or CDP771; anti-CD22
antibodies such as LL2 or LymphoCide (Juweid et al.™ Cancer 'Res 55(23
Suppl) :5899a-59078 (1995); anti-EpCAM antibodies such as 17-1A (PANOREX);
anti-GpIIb/JIIa antibodies such as abciximab or c7E3 Fab (REOPRO,); anti-
RSV antibodies such as MEDI-493 (SYNAGIS. ); antl-CMV antibodies such as
PROTOVIR,; anti-HIV antibodies such as PRO542; anti-hepatitie antibodies
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 (3622W94); anti-human colorectal tumor antibody (3'33); anti-
human melanoma antibody R24 directed against GD3 ganglioside; anti-human
squamous-cell carcinoma (5F-25); and anti-human leukocyte antigen (HLA)
antibodies such as Smart ID10 and the anti-HLA DR antibody Oncolym (Lym-1).

Preparation and dosing schedules for chemotherapeutic agents may be
used according to manufacturers' instructions or as determined empirically
by the sgkilled practitioner. Preparation and dosing schedules for such
chemotherapy are also described in Chemotherapy ‘Service Ed., M.C. Perry,
Williams & Wilkine, 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 simultaneously therewith

Sometimes, it may be beneficial to also administer one 'or mora
cytokines or growth inhibitory agent.

The Apo2L/TRAIL, death receptor antibodies, and CD20 antibodies {and
one or more other therapies) may be administered concurrently ox
sequentially. Following’. administration, treated cells in vil:.:;:ol can be
analyzed. Where there has been in vivo treatment, a treated mammal can be
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instance, cancer cells can be examined pathologically to aasay for-nec sls
or serum can be analyzed for immune system responses.

For RA, and other autoimmune diseases, the ApoZL/TRéIL, death
receptor antibody, and/or 'CD20  antibody may be combined with hny one or
more of the immunosuppressive agents, chemotherapeutic agents and/ox
cytokines listed in the definitions section above; any one or more digease-
modifying antirheumatic drugs {DMARDa) , such as hydroxyFloroquine,
sulfasalazine, methotrexate, leflunomide, azathioprine, D-penic?llamine.
Gold (oral), Gold {intramuscular), minacycline, cyélosporine,
Staphylococcal protein A immunoadsorption; intravenous immunoglebulin
(IVIG) ; nonatercidal antiinflammatory drugs (NSAIDs); glucocorticoid (e.g.
via Jjoint injection); corticosteroid (e.g. methylprednisolone and/or
predniaonelj folate; an anti-tumor necrosis factor (TNF) antipody, e.q.

‘etanercept/ENBREL™, infliximab/REMICADE™, D2E7 (Knoll) or ' CDP-870

(Celltech); IL-1R antagonist (e.g. Kineret); 1IL-10 antagonist {e.qg.
Ilodecakin); a blood clotting modulator (e.g. WinRho); an IL-6
antagonist/anti-TNF (CBP 1011); D40 antagonist (e.g. IDEC 131); 1Ig-Fc
receptor antagonist (MDX33); immunomodulator (e.g. thalidomide oz ImmuDyn) ;
anti-CD5 antibody (e.g. H5gl.1); macrophage inhibitor (e.g. MDX 133);
costimulatory blocker (e.g. BMS 188667 or Tolerimab); complement inhibitor

{e.g. hSGl1.1, 3E10 or an anti- decay accelerating factor (DAF) ant;hody), or

IL-2 antagoniet (zZxSMART). .

For B cell malignancies, e.g., the Apo2L/TRAIL, death :receptor
antibody, and/or CD20 antibody may be combined with a chemoéhérapeutic
agent; cytokine, e.g. a 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 T tositumomabl(BExxAR"),
I Lym-1 (ONCOLYM™), "°Y-LYMPHOCIDE™; anti-CD52 antibody, | 'such as
alemtuzumab (CAMPATH-1H™), anti -HLA-DR-B antibody, such as apolizumab,
anti-CDB) antibody (e.g. IDEC- 114}, epratuzumab, HulDl1l0 (SMART 1D10™), CD19
antibody, CD40 antibody or (D22 antibody; an immunomodulator (e.q.
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-TCE™; HSPPC-96 {ONCOPHAGE™) ;
liposomal therapy (e.g. daunorubicin citrate liposome), etc.

In another embodiment of the invention, articles of manufacture
containing materials useful for the tfeatment of cancer or immune|zelated
disease, described above, are provided. In one aspect, the article of
manufacture comprises (a) a container comprising CD20 antibody (preferably
the container comprises the antibody and a pharmaceutically accepﬁable
carrier or diluent within the container); (b) a container comprising
Apo2L/TRAIL or death receptor antibody (preferably the container compriaes

the Apo2L/TRAIL or death receptor antibody and a pharmaceutically
62
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acceptable carrier or diluent within the container); and (c} a pacf e

insert with instructions for treating cancer or immune related disease in a
patient, wherein the instructions indicate that amocunts of the CDa0
antibody and the Apo2L/TRAIL or death receptor antibody are administered to
the patient that are effective to provide synergistic activity init%eating
the diseasa.

In ail of these aspects, the package insert is on or assgociated with
the container. Suitable containers include, for example, bottles, vials,
syringes, etc. The containers may be formed from a variety of materials
such as glass or plantic.. The ,container holds or contains a composition
that is effective for treating the cancer or immune related disease and may
have a sterile access port (for example the container may be an intravenous
solution bag or a vial having a stopper pierceable by a hypodermic
injection needle). At least one active agent in the compositioh is the
CD20 antibody, Apo2L/TRAIL or death receptor antibody. The 1label or
package insert indicates that the composition is used for treating cancer
or immune related disease in a patient or subject eligible for treatment
with specific guidance regarding dosing amounts and intervals of'antibody
and any other medicament being. provided. The article of manufacture may
further comprise an addikionnl container comprising a pharmaceutically
acceptable diluent buffer, such as bacteriostatic 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 nthquhufﬂers,
diluents, filters, needles, and syringes.

The following 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
specification are hereby incorporated by reference in theilr entirety.

EXAMPLES
Commercially available reagents referred to in the examples were used
according to manufacturer's instructions unless otherwise indicated. The

socurce of those cells identified in the following examples, and throughout

the specification, by way 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 expression of Apo2L/TRAIL receptors (DR4,
DR5, DcR1l, and DcR2) in human lymphoma cell lines, the B lymphoma cell
lines Ramos, Daudi, Raji, and BJAB (ATCC) were analyzed by bnEs using
monoclonal antibodies specific for DR4 (mAb 4H6.17.8; ATCC HB-12455), DRS
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(mAb 3H3.14.5; HB-12534), DcR1 (mAb 6GS9; Genentech, Inc.), or D¢ (
1G9, Genentech, Inc.) For Ramos cells, the analysis was carried out twice
to ensure reproducibility (RAMOS A and B). )

As illustrated in Figure 4, DR4 and DRS5 were expressed at significant
levels (mean fluorescence shift of approximately 0.5 - 1.7 uniti) in all
four of the cell lines, while DcR1 and DcR2 were expregsed at -lower or
minimal levels (mean fluorescerice shift of approximately 0 - 0.3 units).

Example 2
Analysis of CD20 expresaion 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 BJAB (ATCC) were
analyzed by FACS using a monoclonal antibody specific for CD20I{RITUXAN‘,-
Genentech, Inc.). For Ramos cells, the analysis was 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 § - 15
unitas. .

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

growth of pre-established subcutaneous BJAB lymphoma tumor xenografts

in SCID mice .

SCID mice were :-injécted subcutaneously with human. B-cell
non” Hodgkin’s BJAB lymphoma cells {(ATCC) (20 million cells per mouse) and
tumors were allowed to grow to ~200 mm’. The mice were then divided into 4
study groups (8 mice per group) and treated with five intraperitoneal (IP)
doses per week over 2 weeks (i.e., days D-4 and 7-11) of vehicle'(d.su Arg-
Buccinate/20mM Trie/0.02% Tween 20 pH =7.2), Apo2L/TRAIL (amino aéids 114-
281 of Figqure 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
these 1attqf Apo2L/TRAIL and RITUXAN® regimens (Figure 6). ;

Tumors in vehicle-treated mice grew rapidly, while sin&le-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
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 3/8 showing
minimal tumor growth for at least 28 days. These results indicate that
Apo2L/TRAIL and RITUXAN® can exert synergistic anti-tumor activity against
lymphoma xenografts.
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Effect of Apo2L/TRAIL, Rifuxin', or combination treatme on| the
growth of pre-established subcutaneous BJAB lymphoma tumor xenografts
grown in SCID mice o

A similar study to the one described in Example 3 was condicted. SCID
mice were injected subcutaneously with human B-cell non Hodgkin's BJAB
lymphoma cells (ATCC) (20 million cells per mouse) and tumors were allowed
to grow to -200 mm’. The mice were then divided into 4 study groupl (8 mice
per group) and treated with five intraperitoneal (IP) doses peq.?eek over
2 weeks (i.e., days 0-4 and 7-11} of vehicle (0.5M Arg-Succinate/20mM
Tris/0.02% Tween 20 pH =7. 2). Apo2L/TRAIL (“Apo2L.0"; amino acids 114-281
of Fig.l) (60 mg/kg), or with 1 IP dose per week over 2 weeks {l.e., days ©
and 7) of RITUXAN® (4 mg/kg), or the combination of these latter
Apo2L/TRAIL and RITUXAN® regimens. ';

The results are shown in Fig. 7. Tumors in vehicle-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 regressions, while RITUXAN' showed a more prolonged effect As in
the study described in Example 3, dbmbined treatment with npozL/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 xenografte.

Exa e 5

Effect of Apo2L/TRAIL, RITUXAN®, or combination treatment on caspase
processing’ in Ere-eetab}ighed subcutaneocus BJAB lymphoma tumor

xenografts grown in SCID mice i

To examine the processing of apoptosis-mediating caspases in treated
tumors (indicated by proteolytic caspase pProcessing), 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 -200
mn’. The mice were then treated with vehicle (0.5M Arg-Sucéinate/20mM
Tris/0.02% Tween 20 pH =7.2) (nwl), 1 IP dose of Apo2L/TRAIL }qo 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® doses (n=2). Two days
after treatment, the tumors were haxveated, lysed in lyais buffer, and
subjected to immunoblot with specific antibodies against Caapaee 8 3, 9,
and 7 (with anti-beta actin antibody as a loading control) 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 increase caspase processing
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as compared to Apo2L/TRAIL alone. These results suggeft t\ the
synergiastic anti-tumor activity between Apo2L/TRAIL and RI is not
necessarily mediated by enhancement of apoptosis, sugges?ing that
combination of apoptosis activation mediated by Apo2L/TRAIL and complement-
dependent lyeils together with ADCC mediated by RITUXAN® may underl:e the
cbaerved antil-tumor synergy.

Example & '
Effect of agonistic DR5 antibody, RITUXKAN®, or combination treatment

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

SCID mice were injected subcutaneously with human B-cell
non Hodgkin’s BJAB lymphoma cells (ATCC) (20 million cells per mouse) and
tumors were allowed to grow to ~200 mm?. The mice were then divided into 4
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-
Succinate/20mM Tris/0.02% Tween 20 pH =7.2), agonist DR5 monoclonall
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 rapidly, while single-agent DR5 antibody or
RITUXAN® treatment markedly delayed tumor growth. Importantly, c?mhined
treatment with DR5 antibody and RITUXAN® 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
results indicate that agonist DRS antibody and RITUXAN® can exert:
synergistic anti-tumor activity against lymphoma xenografts.

Example 7 .
Effect of agonistic DRS antibody, RITUXAN® K or combination treatment

on caspase processing in pre-established subcutaneous BJAB lymphoma
tumor xenoqrafts grown,.,in SCID mice

To examine the processing of apoptosis-mediating caspases in treated
tumors (indicated by proteolytic caspase processing), SCID mice weze
injected subcutanecusly with human B-cell non "Hodgkin’s BJAB lymphoma calls
(ATCC) (20 million cells per mouse) and tumors were allowed to grow to ~200
mm’. The mice were then treated with vehicle (0.5M Arg-Succinate/20mM
Tris/0.02% Tween 20 PH =7.2) {n=l), or 1 IP dose of RITUXAN® (4
mg/kg) (n=2), or 1 IP dose of agonist'DRS antibody (10 mg/kg) (n=2), or the
combination of these latter DR5 antibody and RITUXAN® doses (n-Z) Two
days after treatment, the tumors were harvested, lysed in lysis buffer, and
subjected to immunoblot with specific antibodies against Caspase 8, 3, 9,
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and 7 (with anti-beta actin antibody as & loading control) to Fisualize
caspase processing (Figure 10). o

Agonist DR5 antibody treatment (A} induced increased prc»l'ca:ssing of
caspase B, 3, 9, and 7 as - compared to the vehicle control !(V), while
RITUXAN® (R) did not induce caspase processing. Notably, combination
treatment with DRS antibody and RITUXAN® (AR) did not further | increase
caspage processing as compared to DRS5 antibody alone. These reaults suggest
that the synergiastic. anti-tumor activity between DR5 antibody and RITUXAN'
is not necessarily mediated by enhancement of apeptosis, but rather that
the combination of apoptosis activation mediated by agoniat DRS antibody
and complement-dependent lysis together with ADCC mediated by RI'I'UXAN' may
underlie the observed anti-tumor synergy i
'

Further data illustrating expression of CD20 and Apo2L/TRATL
receptors in NEL cell lines and the effects of Rituximab, ApPO2L/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 mammal;an

cancer cells to a synergistic effective amount of agonist death
receptor antibody and CD20 antibody.

2. The method of claim 1 wherein said agonist death receptor antibody
15 an anti-DR5 receptor monoclonal antibody. |:

3. The method of claim 1 wherein said agonist death receptor antibody
is an anti-DR4 receptor monoclonal antibody.

4. The method of claim 1 wherein sald cancer cells are expoée@ to
sald synergistic effective amount of agonist death receptor:antibody
and CD20 antibody in vivo,

5. The method of claim 2 or 3 wherein said agonist death receptor
antibody is a chimeric antibody or a humanized antibody. F

6. The method of claim 2 or 3 wherein said agonist death receptor
antibody is a human antibody.

s
7. The method of claim 1 wherein said agonist death recepto% antibody
is an antibody which cross-reacts with more than one Apo-2 ligand
receptor.

8. The method of claim 1 wherein sald cancer cells are lymphnma
cells. '

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

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

11. The method of claim 2 wherein said DR5 antibody has a DR5
receptor binding affinity of 10* M! to 10 M. '

12. The method of c¢laim 1 wherein said death receptor antibody and
CD20 antibody is expressed in a recombinant host cell selected from

the group coneisting of a CHO cell, yeast cell and E. coli.:

13. The method of claim 1 wherein said CD20 antibody is a monoclonal
antibody.
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14. The method of claim 13 wherein said CD20 antibody is the-ghtibod
Rituximab.
b

L |
15. A method of treating an immune related disease, comprising
administering to a mammal a synergistic effective amount of agonist
death receptor antibody and CD20 antibody.

16. The method of claim 15 wherein maid agonist death recepﬁo}
antibody is an anti-DR5 receptor monoclonal antibody.

17. The method of claim 15 wherein said agonist death receptor
antibody is an anti-DR4 receptor monoclonal antibody. :

18. The method of claim 16 or 17 wherein said agonist death receptor
antibody is a chimeric antibody or a humanized antibody.

19. The method of claim 16 or 17 wherein said agonist death: receptor
antibedy is a human antibody.

20. The method of claim 15 wherein said agonist death receptor

antibody is an antibody which c¢rosa-reacts with more than onelnpo-
ligand receptor. :

21. The method of claim 15 wherein spald immune related disease is
rheumatold arthritis or multiple sclerosis. ]

22. The method of claim 15 wherein said DR5 antibody has a DRE
receptor binding affinity of 10' M! to 10%? M1,

23. The method of claim 15 wherein said death receptor anthody and
CD20 antibody is expressed in a recombinant hoat cell selected from
the group coneiasting of a CHO cell, yeast cell and E. colid,

24. The method of claim 15 wherein said CD20 antibody 1s a monoclonal
antibody.

25. The method of claim 24 wherein said CD20 antibedy is the antibody
Rituximab,

26. The method of claim 1 or 15 wherein said death receptor’antibody
and CD20 antibody are administered sequentially.

27. The method of claim 1 or 15 wherein sald death receptor antibody
and CD20 antibody are administered concurrently.
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ABSTRACT OF THE DISCLOSURE .
Methodse for using death receptor ligands, such as Apo-2 1igaﬁd4TRAIL
polypeptides or death receptor antibodies, and CD20 antibodies tolkreat

conditionse such as cancer and immune related diseases are provided.
Embodiments of the invention include methods of using Apo2L/TRAIL or death
receptor antibedies such as DR5 antibodies and DR4 antibodies in I.i
combination with CD20 antihod:l.aal . [
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. BOGOTA - COLOMBIA 'bu\'
PODER POWER OF ATTORNEY
Yo (nosotros) | (We) Genentech, Inc.
1 DNA Way

domiciliado(s) en

Nombro{amos) a: JUAN PABLO CADENA SARMIENTO
y/o BEATRIZ JARAMILLO y/o CARLOS H. PALACIO
EASTMAN y/o HECTOR GOMEZ MEJIA, de Bogotd,
Colombia, apoderados verdaderos y legales con poder
especial, amplio y suficlente, para recabar de las oficinas y
tutoridades colombianas administrativas, Judiclales y de
policfa, en cualquler instancia o recurso, la obtencién de
patentes’ de invenclén, registros de marcas, dissefios
Industriales, modelos de utllidad, depdsitos deé nombres
comerclales y ensefias, registros de derechos de autor y
contratos sobre los mismos, obtencién de cerlficados de
obtentor de varledades vegetales, asl como sus prdrmogas,
renovaclones, anotaclones de traspaso, cambios de nombre
y/o domicllio; elaborar, tramitar y registrar coniratos de

Qencla y licenclas de cualesquiera clases; intervenir como

emandante 0o como demandado en cualquler Instancia y

" acurao ante cualquier juez, corporacién, funcionario publico
o autoridad en acciones |udiclales, administrativas y de
policia tales como: oposiciones al registro de marcas;
acciones de caducidad, cancelacién y nulidad; acciones
reivindicatorias, acclones derivadas de la obtencién o
axplotacién de licenclas; acclones de competencia desleal;
demandas penales; acciones de indemnizacién de
perjuicios, reclamos y observaciones a solictudes de
patentes, disefios industriales, modelos de utilidad, en el
ejercicio de medidas cautelares y en otras accionss o
medidas similares.

A este efecto, lo(s) faculto(amos) para elevar solicitudes,
formular dasacripciones, anmiendas, protestas,
declaraciones, oposiciones, cancelaciones, nulidades,
apelaciones y reclamos; pager impuestos, cuotas y
gravémenes prescritos por la ley; renunclar o desistir a

rechos concedidos o en curso de concesién; recibir toda

e de documentos y valores, dando el descargo
" respectivo, y, en general, para dar ante dichas autoridades

" todos los pasos necesarios al efecto indicado y tomar todes

las medidas que creyeren conducentes al resguardo de mis
(nuesetros Intereses), con todas las demés facultades legalea
necesarias.

. Este poder comprende la facultad de ratificar o confirmar en

¥

mi {nuestro) nombre lo actuado asl como la facultad de
desistir, transigir, comprometer, y la de sustitulrio 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. 16-56 Piso 9, mis (nuestros) apoderados en Colombia,
con facultades para rechir notlficaciones y designar
apoderados judiciales o extrajudiciales.

Otorgado y firmado en

hoy - de de 200_
Firma

Nombre

Cargo

domiclled in
USA

Hereby appoints JUAN PABLO CADENA SARMIENTO .
and/or BEATRIZ JARAMILLO and/or CARLOS H.
PALACIO EASTMAN and/or HECTOR GOMEZ MEJIA, of
Bogotd, Colombia, my {(our) true and lawful attomeys with
special, ample and sufficient power to obtain from the
Colombian administrative, Judicial and police offices and
authorities, in any instance, privileges of patents of
Invention, registration of trademarks, industrial designs and
utiity models; regisiration of commercial names and
emblems, registration of copyright and contracts related
thereto, certificates of obtainers of vegetables varletles, as
well as extansions, renewals and recordal of asslgnmeants
and changes of name and domicile related to the above; to
prepare, prosecute and register licenses of any kind; to act
as plaintiif or defendant in any instance or recourse, and
before any Judge, corporation, public official or authority in
Judicial, administrative and police actions, such as:
oppotltions to the registration of trademarks; caduclty,
cancellation and nuliity actions; claim actions derivad from
the obtaining or explotation of licenses, action of unfalr
competition; criminal proceedings, actions for payment of
damages: claime or observations on patent applications,
models, industrial designs and utilty modals; in the axsrcise
of preventive measures and in other actions or similar
proceadings,

To that effect they hereby empowered to file applications,
formulate descriptions, amendments, protests, declarations,
oppositions, canceliations, nullities, appeals and claims; to
pay taxes, quoias and asseasments prescribed by law,
renounce or waive the rights granted or In the procesas of
granting; to recsive all kinds of documents and valuables,
giving the respective release of receipt, and, in general, to
take before said authorities the necessaryestg

This power inchuded & 1o
aettle and compromT‘ N0 -
this power In whole or R pone
the same fime | (W

GOMEZ MEJIA, domiciled g 3 7 No. 16-58, Piso 8,
my (our) attomey(s) in fast™ with powers to receive
notifications and to designate judicial and extrajudicial
attormnaeys.

South San Frnnusm, California
Granied and signed in  USA

6th

this

da Decembemni

Signature

TIimothy R. Schwartz, Ph.D,
Section Patent Counsel
Authorized Corporate
Ganentech, Inc,

Name
Title
ignatory

South San Francisco, California 94080-4990
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AUTHORIZATION

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.

August 27, 2002 Aeon M
Dated Sean A. Johnston

Vice President,Intellectual Property
Genentech, Inc.




] TRADUCCION AL ESPANOL del Documento de Poder otorgado por Genentech,

Inc. domiciliada en 1 DNA Way, South San Francisco, California 94080-4980,
Estados Unidos de América.

© ® N O o>

ESTADO DE CALIFORNIA
SECRETARIA DE ESTADO

APOSTILLA
(Convenci6n de La Haya del 5 de Octubre de 1961)

Pals: Estados Unidos de América

Esta documento publico

ha sido firmado por AIDA MICLAT GUIAM

actuando en capacidad de Notario Publico, Estado de California

lleva el sellotimbre de AIDA MICLAT GUIAM, Notario Piblico
Estado de California

CERTIFICADO

en Sacramento, California
el 15 de diciembre de 2005

por el Secretario de Estado Delegado, Estado de California
No. 267083

Sello/Timbre

(Firma)

Secretario de Est



A

RECONOCIMIENTO TODO-PROPOSITO DE CALIFORNIA

Estado de California )

} ss.
Condado de San Mateo )

El 6 de diciembre de 2005, ante mi, AIDA MICLAT GUIAM, apareci6 personaimente
Thimoty R. Schwartz

O a quien conozco personalmente

quien demostré ante mi en base a
evidencia satisfactoria ser la persona cuyo

Hay un sello que dice: nombre esta suscrito en el instrumento y

‘é'gﬁggﬂﬂﬁgggg‘m quien reconocié ante mi que ejecutd el
Notarlo Puiblico-California mismo en su capa_lcidad autorizada, y que
Condado de San Mateo por su firma en el instrumento la persona o
Mi comisién expira Dic. @ de 2007 la entidad a nombre de la cual la persona

actud, ejecuto el instrumento.
Atestigua mi firma y sello oficial,

AIDA MICLAT GUIAM

OPCIONAL

Aurnnllhm“mawmumﬂawllIey.nndomhrunhamhapomquuhmnmddwmhypwds
prevenir i ramocién y readhesion fraudulenta de asta forma a otro documanio

Descripcion adicional de cualquier documento anexo
Titulo o tipo de documento:
Fecha del Documento: , Namero de paginas:
Firmante(s) diferents(s) a (los) nombrado(s) arriba:

Capacldad(es) Relvindicada(s) por sl {los) firmante(s)
Nombre del firmante;
Individuo
Funcionario Corporativo — Tilulo(s):
Soclo - O Limitado 0 General
Abogedo de hecho

Fidelcomisario

Guardlén o conservador

Otro:

O00ooooo

El firmante representa:
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AUTORIZACION Ik

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 vy
mantenimiento de concesién de solicitudes de patente y marca registrada en los
Estados Unidos y palses extranjeros, contratos relacionados con depdsitos
bioldgicos con la Coleccién Americana de Tipo de Cultivo, y ceslones a publicistas

de derechos de autor que cubran los trabajos de autorla de los empleados de
Genentech. '

27 de Agosto de 2002 (Firma)
Fechado Sean A. Johnston

Vicepresidente, Propiedad Intelectual
Genentech, Inc.




Apuostille

(Convantion de La Haye du 5 Octobre 1961)
Country: United States of America

This public documant:
has baen signed by Harriet Smith Windsor

acting in the capacity of Secratary of State of Delaware

bears the seal/stamp of Office of Secretary of State

ertifted

ak Dover, Delaware
the twenty-fourth day of May, A.D. 2005

by Secretary of State, Delaware Department of State

No. 0254030

Seal/Stamp: 10. Signature:

¥ CUw

l‘l“;’.
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The First State

I, HARRIET SMITH WINDSOR, SECRETARY OF STATE OF THE STATE OF
DELAWARE, DO BEREBY 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.

Harriet Smith Windsor, Ssecrabiry, oRS
AUTEENTICATQN"&B .

2112549

050426506



AMENDED AND RESTATED % E .

CERTIFICATE OF INCORPORATION.
GENENTECH, INC.

Gencntech, Inc. (the “Cerporatisn™), e corporation ongenixed and eXisting
under and by virtue of the General Corporation Law of tho State of Delaware,

. does heroby amend the Certificate of Incarporation of the Corporation, which was

originally filed on December 23, 1986 under the name “Genentach Delaware,
Inc.”, and subsequently amended.

' The Certificats of Incorporation of the Corporation is hereby restated and
further amended to read in its entirety as follows:

ARTICLE1

The name of the Corpomtion is: Genentech, Inc,
ARTICLE2

The address of the registered office of the Corporstion in the Stato of
Delaweze is Corporation Sexvice Conpany, 1013 Centre Road, City of
Wilmington, County of Now Castls, Delaware 19805. The name of Its reglstered
agent at such addross is Corporation Sexvice Company.

ARTICLE3

ﬁ:-wﬁehoowlﬂmmhomﬁndmd:ﬂnmmmﬁonmof
thoSuhofDelawnuuﬂumudmormhmﬂnrbemmded("anw-u
Law™).




ARTICLE4 : W
SECTION4.01. Capiral Stock. (s) The Corparation Is authorized to isus

two classes of slack Lo be designated, rospoctively, prefixred stock and common

stock. The total oumber of shares which the Corporation is suthorized to fssue s

four hundred millioa (400,000,000) shares. One hundred million (100,000,000)

shares shall hdalmndpm&ltdmk,pnvmso.ozpeuhueﬂr-ﬁrrd

Stock”). Three handred million (300,000,000) shares shall be designated

cenimon stock, per value 50.02 per shere ("Common Stock™) The Common
8tock of the Corporation shall be all of one class.

(®) The number of authurized shares of any olass or classes of stock may
uw«wwmhmumwdmwm
ommgbyﬂ:uﬁmnivevuuofamqlodwinmpoworm
owmm&m,Commﬁmmﬁudmmmww of the
provisions ofSeet[on 242(b)(2) of Delawere Law.

SecrioN 4.02. Comunon Stock. (a) Issuance and Consideration. Any
unhauedortuauydmufﬂownmSm:kmayhoim&rm
mﬁdaﬁmumyhemwdinmmmwithappllubhlwﬁomﬁmm
time by the Board of Directors,

() Dividends. Subject to the rights of holders of the Praferred Stock,
thoholdmuftheCmmnStoekshnllhuuﬂﬂndhmdva,whamdn
mbymandorDiaemoutofmmof&ocmponﬂmwhhhm
bylmnﬂmaﬂwuﬁr,diﬁdmdlpqubhd&uinmh,inm,orh
lhlmofll]gckmdthcholdmofhfmfmdsw:klhdhotboenﬂﬂedm
wﬁdmhmmhﬁwcmmmwﬁgnmdof
Di:mhunyruoluuonmid!ngforthimn of a sexies of Prefiered Stock).

SBCTION 4.03. Preferred Stock.

(8)  Series and Limits of Vaviations batwean Series. Ay unissued or
mmm&thermfmedsuukmybeiuudﬁomﬁmnbﬁmhmw
moreuﬁsforlunhemlidlmlonumvbeﬂudﬂumdmmﬂmbythnm
ofDimBMwﬁmomeofmyw&cqlulﬁuMh
m.wﬁﬂmshﬂluﬂmmmdeofDnMnutﬁu
m&dﬁmmwﬂﬂﬂmﬁcﬁmdmﬁﬁmhh%ﬂ?
m&rmm&mmunﬂmmnmnnmugﬁﬁ-
MthD&umMﬁ:ﬂdmmhhwyw%’p )

|-|r I'J_
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ﬂnﬂm&ofmchaerlu(wﬁrnnotinmmlnemﬁthﬂnpmﬁﬁmnfﬂﬁs
Article 4 applicable to all serfes of Preferred Stock), including, but not limited to,
the following: .

(i) the distinctive designation of such series and the mumber of
shares which shall constitute such scries, which ovmber may be increased
(except where otherwise provided by the Board of Directors In creating
such serles) or decraased (but not below the number of shares thereof then
ourstanding) from time to time by like action of the Board of Directors;

an the annual rate of dividends payable on shares of such series,
ﬂ:oeondiﬁomwonﬂﬁ:bmhdividmdnhllhem&blelndthedlte
ﬁ-umwhichdividuhalnﬂbecmulﬂivelndnmﬂunnndof
Directors determines that dividends shall be cumulative;

(ii) Whether such series shall have voting rights, in addition to the
wdmﬂdmmvwdbthmd.inn.themufmwngﬂm

(iv) whether such series shall have conversion privileges and, if
n :o.ﬂummdemﬁﬁmohuchoonﬁnim,halnding.butmtﬂmhed
. to,mvls!onforldjumnemofmeconvusiunmeuponamhmmm
- such manner s the Board of Directors shall detsymine;

(v) whether or not the sharcs of such seciex shall be redecmable
and,tt‘w.thohmsmdmnd!ﬂmofnnhrdnnpﬁm,imludiuhdatc
ordmuponouﬁuwhlchthqchnllbuadnmue.mlﬂmnomtper
ahmpnylucincmofndmpﬁon,whiehmmmnryundu
different conditions and st difflerent redemiption dates;

(D whether such serics shall have a sinking fund for the
mlunptlonarptnhnofllmuoﬂhunﬁuand,iflo,mmm
smount of such sinking fiand;

{viD the rights of the shares of such series in the event of
- voluntary or involumtary liquidation, dissolution or winding up of the
Oomiﬁnn,mdth.nhﬁve:iglm of priority, if any, of peyment of shares
of that garies; and P\

_ (vid) any other relative rights, preferences and !
— SeTICs,



e W

SECTION 5.01. Amendment of Bylaws by Direclors. () In fAxtherance and
not in limitation of the powers conferred by stse, the Board of Directors is
expressly authorized to make, alver, amend, repeal and rescind the bylaws of the
Corporarion, subject to Sections 5.01(b) and 5.01(c) hereof.

(b) Sections 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 altered, amended, repealed, or rescinded by the affirmative
mofmm:duﬂﬂmtmﬁﬂdmmﬂnmwnﬂummm
60% of the shares entitled to be voted thereon.

(©) Sections 3.03(c) end 3.15 of the bthcnuyonlybedw_od,
wm«mw&ﬁmnﬂwmofholdmofwm
entitied lowtnﬂ:mmmﬁn;mﬂm%ofﬂm shares entitled to be

‘voted thercon,

SECTION 5.02. Amandment of Cartificats of Incorporation. Section
5.01(b) of this Certificate of Incorporation may only be alterod, amended,

repoalod, or rescinded by the affirmative vot of holders of capital stock entitled '

mmummmthmm%urmm-nﬁudmhw
thereon. Section 5.01(c) and Articles 8 and 9 of this Certificate of Incorporation
mnyonlybeahend.lmmded.npenhd.ormuindedbydwnmmﬁwmof
mwmofeaﬁmmmmwmmmumngmmmwm
shares entitled to be voted thereon.

ARTICLE 6

SecTion 6.01. Elaction of Directors by Holders of Preferred Stock,
_Duin;anypdodwhnthholdmofmhufaudﬂhekorlﬂymwmm
miuthueoﬁwﬂngundm,ﬁnﬂhmﬂﬂdhelm-mﬁﬂedmbcof
. dlmbymafdlvidmdworoﬁuwiﬂouﬁﬂngﬁmﬂm
ﬁghtmdow.thmandduﬂngmhﬂ:mnunhrighlemﬁnuu(i)thﬂ:m
oﬁmuanﬁmiadnmbwddﬁwbnmﬂbembymh:peﬁﬁd
numherofdlncmandﬂnholdmoﬁmhhmMorumhﬂm

thuo_oﬂvoﬂn;ulclnﬁ, shall be emtitled to

o
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divestad of vuch rights to cleet a specified aumbor of divectors, voting as a class,
pursuant to the provisions of such Preferred Stock or scries, the terms of office of
all directory elected by the holders of such Preferred Stook o serles, voting as
class pursuant to such provisions or elected to fill any vacancies resulting from the
death, resignation or removal of directors 8o electad by the holders of such
Preferred Stock or sarles, shall forthwith terminate and the suthorized gumber of
directors shalf be reduced accordingly.

SECMoN 6.02. Ballots. Electlans of directors at an anmml or special
meeting of stockholders need not be by written ballot unless ibe bylaws of the
Corporation shall provide otherwise. '

SBCTION 6.03. Elimination of Certain Personal Liability of Directors. (a)
A dircctor of the Corporation shall not be liable to the Corporation or its

siockholders for monetary dammges for breach of Sduciary duty as a director to
the fullest extent permilted by Delaware Law.

(b) Eedh person (and the helrs, cvecutors or administrators of such
person) who was o7 is & party ar is threatencd to be inade a party to, or is involved
in any threatened, pending or completed action, suit or proceeding, whether civil,
criminal, ndmhﬁmﬁwuhvuﬁaﬁve.bymnofﬁaﬁntthumhmh
or was ndhwmofﬂncmonuiaorwmﬁngutheuqmuonhe
Corporation na a director of another corporation, partnevship, joint venture, trust
orodnremdvﬁle.dullbehdﬂnniﬂdmmmhytheCMonto
the fullcat extent permitted by Delewars Law. The right to indemnification
conferred in this Section 6.03 shall also inclnde the right to be paid by the
Corporation ﬂ:ompminmmndinomeﬁonwlﬂ:msuchpmceedlngh
advmeoﬁuﬁmldhpoliﬁonwthofuuetmnnﬂnﬁmdbyndamuw.
:Iwrig}nuiindmniﬁaﬁmeon&ml in this Sectlon 6.03 shall be a contract

ght

(c) The Corporation may, by action of its Bosrd of Divectors, provide
indnmiﬁudmwuunhdhomm.mndmofmmon
mmhmtuﬂmnﬂn&etnﬂnBeudofDimde&mhetobe
appropriate and muthorized by Delaware Law.

(d) The Corporation shall have power to purchase and maintsin
insurance on behalf of any person who is or was a




}

L N {M '9‘5)‘%
1ot the Corporation would have the power to indeimnify him against such liabil;

undor Delaware Law.

(®) The rights and authority confiured in this Section 6.03 shall not be
cxclusive of any other right which any person may otherwise have or hereafier
abquire. .

(f) Nelther the siteration, smendment, repeal or recission of this Section
6.03, nor the adoption of any provigion of this Certificate of Incorporation or the
bylaws of the Corporation, nor, to the fullest extont pezmitted by Delaware Law,
any modification of lew, shall climinate or reduce the effect of this Section 6.03 in
rospect of any acts or omissions occurring prior to such alteration, amendment,
repesl, recission, adoption or modification.

' ARTICLE7

SECTION 7.01. Section 203 of Delaware Law. The Corporation hereby
Mmtlobew by Section 203 of Delaware Law.

ARTICLES

SecTION B.01. Relationship With Rocke. In snticipation that the :
Comﬂonwiumnwhuwhnnyomdmbddimofmﬂolﬂmh&.

. Im:thltRmhe(udnﬁndinSnﬁml.OS) will remain a stockholder of the

Cupomﬁon,:tdinmﬁcipuﬁendﬂﬂn%pmnﬂon(udeﬂndln%on&%)
nﬂloehomqmehtnmmshﬂuuﬁviﬁuaﬁnuofhmm
hwnhhuthhhmemofmmmiﬁu.mﬂhmpiﬁonof
G)hbmﬁumhdﬁvdbythewmmiumﬂmd
mﬂﬂm;ﬂﬁomﬂt%(ﬁdﬂumﬁoﬁm

partioular situation, the provi
and guide the condnot of certain
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of the Corporation and its officers, directors and stockholders in connection

SecTion 8.02. Similor Business Activitles. Except as Roche Holdings,
Inc. may otherwise agree in writing, :

() Roohe shall not have a duty 10 refrain from engaging directly or
indi'ocﬂyinﬁnnmenulmﬂnbuﬁnmaeﬂvitisorl!nuofbudneuuth
Corponation, end

(b) neither Roche nor any officer or director thereof shall be liabls 1o the
Corporation or its stockholders for breach of any flduciary duty by reason of any
lmhlcﬁviﬁuofkochaorofwchpm'lpuﬁelplﬁonﬂmdn.

In the event that Roche ucquires knowledgs of & potential transaction or
mmmwb;mmmwmmmmhw
Rmhaﬂmnhweuodmytooomunimoroﬂuﬂehwlpmopponmﬁtym
the Corporation and shall not be lisble to the Corporation or its stockholders for
Mofmﬂ&uhyhyuumkholderonhe%pwaﬁmmmmomng
mofnshcﬂnldubymonofﬁcﬁﬂﬂmkuhmnmwaqﬁrumh
commoppumhyfuriuelﬂdﬁwulmhmoppoﬂunltybm
persan or entity, or does not communicate information regarding, or offer, such
corporate opportunity to the Corporation.

SecTION 8.03. Casporate Opportsmitias. In the event that a director,
oﬂeeroranployenrlfﬂ:eCOtpomﬁon who is also a divector, officer ar employee
ofll.ochoquimhnnﬂdpofnpﬂnﬂdtnmﬁmormﬂuﬂntmyha
momommlwﬁrﬁeammﬁonmdnoﬁe(whﬁqrmhmﬂd
Monwmhmdbylmﬁdmuhmﬁvudbymh
director, otiicer or employee of the Corporation), such director, officer or
mployumubeenﬂﬁedhuﬁrnnhomopmmmybﬂqupmmn'
orloeh.umhdi:unr,otﬁwwemplomdmwopﬁmmduﬂu
dmumminhluoledhmﬁon.mdmmhdimuﬂwurmpbye
MbeﬂlhlemﬂuCupmﬁnnnriummmnfurMofwﬂdudﬁy
duworduwnfloyulqrnrﬁilmtomin(«mtopmudto)thbutinﬁusmaf
ﬂnColponﬁunorﬂuduivlﬁonofmyhnpéperpuumlbmuﬁtbymof
hﬁaﬁnﬁ)nﬂdﬁﬂ.oﬁeaormﬂmo&dnmm
wwmm&mﬁmﬂncmjordidmtmmﬁm
hﬁmaﬁonmdhgnmhmommmiwbbw“ﬁi)m
pursues or acquires such corparste oppartunity for itself or directs such coToOTatn <
oppmﬁmitybmhpanonordoumtmmnlmhﬁmnﬁm rdin
such corperate opportuntty to the Corporation.

N
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SECTION 8.04. Deamed Consent of Stockhoidars. Any peraon or entity
pumhnﬁuuownaquﬁngmyhleuthmydwuofaplnlm#h
Corporation shall be deemed have notice of and w bave consented to the
provisions of this Artiole 8.

SECTION 8.05. De/lnltions. For purposes of this Article 8 and Article 9
only, (I) the term “Corporation™ shall mean the Corporation and all corporations,
parinerships, joint ventures, associations and other entities in which the
Corporation beneficlally owns (directly or Indirectly) fifty percent or more of the
outstanding voting stock, voting power or similar voting intercsts, and (i) the
term “Roche” shall mean Rochie Holdings, Inc. and all corporations, partnershipa,
Joint veqtures, associstions and other entities (other than the Corporation, defined
ﬁ:mrdmuwiﬂmlm(l) of this Section §.05) that are “affillates” (a8 defined
in Rule 12b-2 under the Securitics Exchange Act of 1934, as amended) of Roche
Holdings, Inc.

SECTION 8.06. Tarminatlon: Binding Effact. Notwithstanding snything in
this Caﬁﬁcmdhcapu:uonﬁotheeom.thnfonpingmﬁdm of this
Arﬁeleslhﬂlwqinonhdauthtnmhembmbm:ﬂchuyﬁmm
Stook representing ot least 5% of the number of outstanding shares of Commen
Stock of the Corporation and no person who is a director or officer of the
Cmpmdonkdsonﬁm:amoEmorRoehNﬁmwmhupkﬂon.mu
dﬂtﬁon,lhﬂdmmmorupdofmypmﬁonoﬂhi:ArﬁdGSmrm
lbpﬁonoflnymﬁdonofﬁilAmmdedandRudemlﬂmof
Mmﬁmmmm”moﬁﬁmdﬁsmammminma
reduge the effoct of this Article § in respect of any. matter oceurring, OF any canse
ofncﬂon,auitordaimﬂm,butbrthiamﬁcht, would aocorue or arise, prior to
such expiration, alteration, amendment, repeal or adoption.

Secmion 8.07. Arvicis 9. 'lhpmvi.liansof:hilA:dc.lelminlddiﬁmto
the provisions of Article 9. .

SBCTION 9.01. Contraots Not Void, No contract, agreement, arrangesnent
wm(wwmwﬁnﬁmmtﬂmhm.ﬂuwﬁbm
dquuﬂonunanohMbevnldm-voidﬂuohlyfmthemm
Roche is 2 party thereeo, or solely becetwe any directors or officers of the
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meeting of the Board of Directors or comumittee theveof which authorizes the M
coniract, agreemient, arrangement, transaction, amendment, modification or -
termination orsohlybecmnhhuthdrwhmeoumdfo:ﬂdtmm
any such contract, agreement, arrangement or trangaction (or any amendment,
mdiﬁeuﬁonortamlnlﬂonthﬂoot)lblllbegovwnedbythcpmﬂdmoﬂhls
Amended and Restated Cortificate of Incorporation, the Corporation’s Bylaws,
Delaware Law and other applicable law. For puposes of this Article 9, the terms
the “Corporation” and “Roche” have the meenings set forth In Section 8.05.

S8CTION 9.02. Quortm. Directors of the Corporation who are also
diructonoroﬁcmofknchnmnybemuhdtmminin;ﬁemofa
quorum gl & meeting of the Boerd of Directors or of & committes that suthorizes
ummwmwmmmthM(m
amendment, modification or termination thereof). Outstanding shares of Common -
Smukmdbynochswbuomndindminingﬁomo&quomm
uamﬂnguflmckholdnsﬂntnﬂniuuoupmmymohmm
agreement, arrengement or transaction (or amendment, modification or
terminetion thercof).

SeCnON 9.03. No Liability For Good Faith Actions. Neither Roche nor
woﬂwudﬁmhﬁﬂh%bhh&mﬁmwhmﬂm
ﬁrhmho_fmyﬁdnduydnlyordn;yoﬂoydﬂo:flﬂmhutin(orm
oppuedto)ﬂtebutinmufﬂnCotpunﬁmurthedﬁvnﬁmofmimpmpu
personal beneflt by reason of the fact that Roche ot an officar of divector thereof’
lngoodfnlﬂimmylcﬁonmmwﬂﬂﬂordm or withholds any
meminoomﬁonu&ﬂ;nymwmmmmmm

SECTION 9.05. Contracts Cowered. For purposes of this Articlo 9, any
eommmmormmmun&mnﬁmmmy o
corparation, partaership, joint veuturs, nnch&morodurnnﬂwlnwhlchlh_er X
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SECTION 9.06. Binding Effect. Neither the lteration, amendment, change
orr:peﬂofnnypmvlslcnnfﬁlsNﬂethr&nldaptionofmmvilion '
Inconsistent with any provision of this Article 9 shall eliminate or reducs the
eﬁeetofthhmichﬂnrupectofmymluoccuning.ormmufmion,
:uhorqlaim&anutforﬂﬁleﬂdoQ.wuldmorm,p:iormsunh
ﬂwuﬂon.lmendmmt.chnngs.npuloudopﬁm.

SECTION 9.07. Article 8. The provisions of this Axticle 9 arc in addition
the provisions of Asticle 8.

T
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IN WITNESS WHEREOF, this Amended and Restated Cextificate of
lmmmnﬁnn.hﬂngbamd:ﬂydophdinmmﬂnmwiﬁsmmmzu

of the Gencral Corporation Law of the State of Delaware and by the written

consent of the yole stockholder of the Corporation in accordance with Section 226

of the General Cotporation Law of the State of Delaware, has been execuled (his
22nd day of July, 1999.

GENENTECH, INC

By: {a/ Stephen G. Jusegaard
Name: Stephen G. Fuclsgamd
Titde: Senior Vioo President,
General Counsel and Secretary

1
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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 Harriet 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

en Dover, Delaware
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Sellofimbre 10. Firma
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Harriet Smith Windsor (Firma)
Secretaria de Estado
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ﬁref'erenciales, por un valor de $0.02 por accién ("Accién Preferenclal”).
Trecientos millones (300,000,000) de acciones seran designadas acciones
comunes, por un valor de $0.02 por accién ("Accién Comin®). La accién comin
de la Corporacion sera toda de una misma clase.

(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 estin vigentes) por el voto
afimativo de una mayorfa con poder de votacién de las acciones vigentes de la
Corporacibn 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 Comun. (a) Emision y Consideracion. Cualquier
accién sin emitir o del tesoro del las Acciones Comunes puede emitirse para tal

consideracién 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 deberan tener el derecho a
recibir, cuando y como se declare por la Junta Directiva, de los activos de la
Corporacién los cuales estén disponibles para ello por ley, dividendos pagables ya
sea en dinero, propiedad, o acciones y los accionistas de la Acci6n Preferencial no
tendrén 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 Prefarencial

certificado ante el Secretaric de Estado de Delaware estableciendo las

designaciones, derechos, privilegios, restricciones, y condiciones que irAn anexas

a las Acciones Preferenciales de tal serie y tales ofras cuestiones como puedan

requerirse, y la Junta Directiva deberd fijar y determinar, y por la presente esta

expresamente autorizada para fijar y determinar, en la forma provista por la ley, los
N
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CORREGIDO Y VUELTO A REDACTAR (%4(
CERTIFICADO DE INCORPORACION
GENENTECH, INC.
Genentech, Inc (la “Corporacién”), una corporacién organizada y existente
bajo y por virtud de la Ley General de Corporacién del Estado de Delaware, por la
présente corrige el Certificado de Incorporacién, el fue presentado originaimente 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 incorporacién de la
Corporacion y se corrige aun mas para que diga en su fotalidad lo que sigue:

ARTICULO 1
El nombre de la Corporacién es: Genentech, Inc.
ARTICULO 2

La direccién de la oficina registrada de la Corporacién en el Estado de
Delaware es Corporation Service Company, 1013 Centre Road, Ciudad de
Wilmington, Condado de New castle, Delaware 19805. £l nombre de su agente
registrado en tal direccién es Corporation Service Company.

ARTICULO 3

El propésito de a Corporacién es el de participar epsfliajiile}
actividad legal para las cuales las corporaciones pu;ad wor '
Ley General de Corporacién del Estado de Delawai "5‘5’#:
modificada la misma en adelante ("Delaware Law").

ARTICULO 4

SECCION 4.01. Acciones de Capital. (a) la Corporacién est4 autorizada a
emitir dos clases de acciones que deben designarse, respectivamente, acciones
preferenciales y acciones comunes. El nGmero total de acciones que la
Corporacién esta autorizada a emitir es de cuatrocientos millones (400,000,000)
de acciones. Cien millones (100,000,000) de acciones seran designadas acciones
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' ;l)_arti'culares de las acciones de tal serie (siempre y cuando no sean inconsiste

con las condiciones de este Articulo 4 aplicables a todas las series de Acciones
Preferenciales), incluyendo, pero sin limitarse a, las siguientes:

(i) la designacion distintiva de tal serie y el nimero de las
acciones que han de constituir tal serie, numero que puede incrementarse
(excapto cuando lo determine de otro modo la Junta Directiva al crear tal
serie) o reducida (pero no por debajo de! nimero de acciones de las
mismas que estan vigentes) cada cierto tiempo por una accién semejante
de la Junta Directiva;

(i) latasa anual de dividendos a pagar scbre las acciones de tal
serie, las condiciones sobre las cuales se pagardn tales dividendos yle
fecha a partir de la cual los dividendos seran acumulativos en el evento que
la Junta Directiva determine que los dividendos seran acumulativos:

(i) si la serie tendrd o no derechos de voto, ademas de los

derechos de voto provistos por la ley, y de ser asi, los términos de tales
derechos de voto;

(iv) si tal serie tendré o no privilegios de conversién y. de ser asi,
los términos y condiciones de tal conversién, incluyendo, pero sin estar
limitado a, la condicién para ajuste de la tasa de conversién en tales
eventos y de tal forma como la Junta Directiva lo determine;

los términos y condiciones de tal redencion, incluyendo la fech
las cuales o deSpués de las cuales pueden ser redlmlbles,,y "a. afftida

(v) silas acciones de tal serie seran o no redimibles vy, d s@ﬁ
:f *

(vi) si tal serie tendra o no un fondo de lnverslbq\ )

0 compra de acciones de esa serie y, de ser asl, los térm;- of3) y la cantidad
de tal fondo de inversién:;

(vi) los derechos de las acciones de tal serien caso de una
liquidacién, disolucién o cierre voluntaria o involuntaria de la Corporacién, y
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los derechos relativos de prioridad, de haber, de pago de acciones de es
serie; y

(viii) cualquier otro derecho relativo, preferencia y limitacién de tal
serie.

ARTICULO 5

SECCION 5.01. Enmiendas a los estatutos 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

esfatutos de la Corporacién, sujetos a las secciones 5.01(b) y 5.01(c) a
continuacion.

(b) Las secciones 2.02, 3.02, 3.03(a), 3.04, 3.05, 3.14 y 5.06 de los
estatutos solo pueden alterarse, enmendarse, repelerse, o rescindirse por el voto
afimativo de los accionistas de capital con derecho a votar las mismas que
representen mas del 60% de las acclones 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 afirmativo de los accionistas de

capital con derecho a votar las mismas que representen mas del 90% de las
acclones con derecho a votar las mismas.

Q

SECCION 5.02. Enmienda del Certificado de Incorporacién. La seccién

5.01 (b) de este Cettificado de Incorporaci6n solo puede ser alterada, enmendada,

repelida, o rescindida por el voto afirmativo de los accionistas de capital con
derecho a voto sobre la misma que representen a mas del 60% -

con derecho a votar la misma. La seccién 5. 01(c) y los Art

misma.

ARTICULO 8

SECCION 6.01. Eleccién del Directorio por los Accionistas de Accién
Preferencial. Durante cualquier periodo cuando los accionistas de cualquier
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' accibn preferencial cualquiera de una o més series de 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 contintie el derecho (i) el nimero de
directores autorizado de otro modo ser4 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, tendrén 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 (iif)
siempre que los accionistas de cualquiera de tales Acciones Preferenciales o
series de las mismas estan desprovistos de tales derechos a elegir un nimero
especifico de directores, 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 lienar
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 sera reducido en concordancia.

SECCION 6.02. Votaciones. Las elecciones de directores en una reunién
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. Eliminacién de cierta responsabilidad personal de los
directores. (a) Un director de la Corporacibn no sera responsablesdate la
Corporacién o sus accionistas por dafios monetarios por w :_' ﬁﬁ;ﬁe ar
fiduciario como director hasta donde lo permita la Ley de ,

(b) Cada persona (y sus herederos, ejecutores®y all A ﬁ (65
persona) quien fue o es una parte o esta amenazado ¢ ‘4_ ﬁfo’ f?i-“ ‘é < 4
involucrado en cualquier accién, demanda o proceso amef L:;". pendiente, o
completado, ya sea civil, criminal, administrativo o investig, por razén del
hecho de que esa persona es o fue un director de la Corporacié™o 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 Corporacién hasta donde lo
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" permita la Ley de Delaware. El derecho a la indemnizacién concedido en gsfl
seccion 6.03 también debe incluir el derecho a que la Corporacién le pague los

gastos incurridos en conexién cuna cualquiera de tales procesos por adelantado

de su decisién final hasta donde los autoriza la Ley de Delaware. El derecho a
indemnizacién conferido en esta seccién 6.03 ser& un derecho contractual.

(c) La Corporacién puede, por accién de su Junta Directiva, proporcionar
indemnizacién a tales funcionarios, empleados y agentes de la Corporacién hasta

tal punto y a tal efecto como lo determine apropiado la Junta Directiva y lo autorice
la Ley de Delaware.

(d) La Corporacitn 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 corporacién, o esta o estuvo en servicio por pedido de la Corporacién
como director, funcionario, empleado o agente de otra corporacioén, sociedad,
sociedad 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 Corporacién tiene o no el poder de
indemnizarlo 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 aqui en adelante.

() Ni la alteracién, enmienda, rechazo o rescisién de esta Seccién 6.03, ni
la adopcidn de ninguna condicion de este Certificado de Incorporacién o de los
Estatutos de la Corporaclbn ni, hasta donde o permite la Ley detnBt'.:.‘l!awre

ARTICULO 7

SECCION 7.01, Seccién 203 de Ia Ley de Delawara Por la presente la
Corporacién elige no ser gobernada por la Seccién 203 de Ia Ley de Delaware.



ARTICULO 8 /y/

SECCION 8.01. Relacién con Roche. Anticipadndose a que la Corporacién
cese de ser un subsidiaria completamente de propiedad de Roche Holdings, Inc.,
pero que Roche (como se define en la seccién 8.05) permanezca siendo un
accionista de la Corporacién, y anticipAndose a que la Corporacién (como se
define en la Secci6n 8.05) y Roche puede entrar en actividades o lineas de
negocios semejantes o similares y tener un interéds en las mismas areas de
oportunidades corporativas, y en reconocimiento de (i) los beneficios a ser
derivados por la Corporacién 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 dificultades
concomitantes a cualquier director, quien desea y se propone satisfacer
completamente tales deberes fiduciarios del director, al determinar e! alcance
completo de tales deberes en cualquier situacién 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 Ila
Corporacion y sus funcionarios, directores y accionistas en conexién con éste.

SECCION 8.02. Actividades en Negocios Similares. Excepto que Roche
Holdings, Inc. pueda de otra forma acordarlo por escrito,

(a) Roche no tendrd el deber de abstenerse de entrar directamente o
indirectamente en actividades de negocios o lineas de negocios semejantes o
similares a las de la Corporacién, y

(b) ni Roche ni ninguno de sus funcionarios o director de la misma serd
responsable a la Corporacién o sus accionistas por violar cualquier deber g
por razén de alguna de tales actividades de Roche o de Ia A
persona en‘las mismas.

oportunidad corporativa a la Corporacién y no sera responsable ante Ia
Corporacion o sus accionistas por violar ningdn deber fiduciario como accionista
de la Corporacién 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 3
tal oportunidad corporativa a otra persona o entidad, 6 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 conceblda
por tal director, funcionario o empleado de la Corporacién o no), tal director,
funcionario o empleado 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 sera responsable a la Corporacién o sus accionistas por violar
ningln deber fiduciario o deber de lealtad o faltar en actuar en (o no oponerse a)
los mejores intereses de la Corporacién o la derivacién de ningan beneficio
personal inapropiado por razén del hecho que (i) tal director, funcionario o
empleado ofrecié tal oportunidad corporativa a Roche (en lugar de a la
Corporacién) o no comunicéd informacién respecto a tal oportunidad corporativa a
la Corporacién o (ji) Roche busca o adquiere tal oportunidad corporativa para si
misma o dirige tal oportunidad corporativa a otra persona o no comunica
informacioén respecto a tal opertunidad corporativa a la Corporacién.

SECCION B8.04. Consentimiento estimado de los accionistas. Se
considerara que cualquier persona o entidad que compre o de otro modo adquiera
algun interés en cualquiera de las acciones de capital de la Corporacién ha tenido
noticia o ha estado de acuerdo con las condiciones de este Articulo B.

compartldo, asociaciones y otras entldades (diferentes a la Corporacion, definida
de acuerdo con la cldusula (i) de esta seccion 8.05) que son “afiliados” (como se



" define en la Regla 12b-2 bajo el Acta de Intercambio de Valores de 1934, como
se enmend6) 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 deberdn expirar en la fecha que Roche cese de
poseer con beneficios Acciones Comunes que representen al menos 5% del
ndmero de acciones vigentes de las Acciones Comunes de la Corporacién y nadie
que se director o funcionario de la Corporacion sea también director o funcionario
de Roche. Ni tal vencimiento, ni la alteracién, enmienda, cambio o rechazo de
alguna de las condiciones de este Articulo 8 asl como tampoco ninguna condicién
de este Certificado de Incorporacibn Enmendado y Vuelto a Redactar
inconsistente con alguna de las condiciones de este Articulo 8 eliminard o reducira
el efecto de este Articulo 8 respecto a cualquier materia, o cualquier causa de
accion, demanda o reclamo que, excepto por este Articulo 8, pueda acaecer o
surgir, antes de tal vencimiento, alteracién, enmienda o adopcion.

SECCION 8.07. Ariculo 9. Las condiciones de este Articulo son
adicionales a las condiciones del Articulo 9.

ARTICULO 9

SECCION 0.01. Contratos no nulos. Ningln contrato, acuerdo, arreglo o
transaccion (o cualquier enmienda, modificacion o finalizacion de los mismos)
entre la Corporacién y Roche sera nulo u anulable solamente por razén de que
Roche es parte del mismo, o solamente porque cualquiera de los directores o
funcionarios de la Corporacién quienes estan afiliados a Roche estan presentes en

tal contrato, acuerdo, arreglo o transaccién ( o cualquie
finalizacién del mismo) estara gobemado por Ias condicio

“i.
términos “Corporacién” y "Roche” tienen los significados staglecldos en la

Seccién 8.05.

n,fc\/fg')\b




" 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, amreglo o transaccion (o
cualquier enmienda, modificacion 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 (o cualquier enmienda, modificacién o
finalizacidon del mismo).

SECCION 8.03. No responsabilidad por acciones de buena fe. Ni Roche ni
ningun funcionario o director de la misma ser4 responsable ante la Corporacién o
sus accionistas por violar cualquiera de los deberes fiduciarios o deberes de
lealtad o por fallar en actuar en (o0 no oponerse a) los mejores intereses de la
Corporacién o por derivacitén de cualquier beneficio personal por razén del hecho
que Roche o un funcionario o director de la misma de buena fe tome cualquier
acclén o ejerza cualquier derecho o de o retenga cualquier consentimiento en
conexion con cualquier acuerdo o contrato entre Roche y la Corporacién. Ningun
voto dado u otra accién 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 Corporacién, 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
considerara que cualquier persona o entidad que compre o de otro modo adquiera
algun interés en cualquiera de las acciones de capital de la Corporacién ha tenido
noticia o ha estado de acuerdo con las condiciones de este Articulo 9.

cualquier contrato, acuerdo, arreglo o transaccién co c-:[gt(}o
corporacion, sociedad, sociedad de riesgo conjunto, asgélgglér\
la cual la Corporacién posee con beneficio (directa o mdlre .-
por ciento o mas de las acciones con voto, poderes de ‘Vott 6 " e

el

similares vigentes se considerard un contrato, acuerdow :
Corporacion.

-- ion con la
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" SECCION 9.06. Efecto obligante. Ni la alteracién, enmienda, cambio o
rechazo de alguna de las condiciones de este Articulo 9 ni la adopcion de alguna
condiciéon inconsistente con cualquier condicién de este Articulo 8 eliminara o
reducira el efecto de este Artlculo 9 respecto a cualquier materia que ocurra, 0
cualquier causa de accién, demanda o reclamo que, a no ser por este Articulo 9,

pueda acaecer o surgir, antes de tal alteracién, enmienda, cambio, rechazo o
adopcion.

SECCION 9.07. 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 Corporacion del Estado de Delaware y
por consentimiento escrito de el lnico accionista de la Corporacién de acuerdo
con [a seccion 228 de Ley General de Corporacién del Estado de Delaware, ha
sido ejecutado este 22 de Julio de 1999.

GENENTECH, INC.
Por: /s/ Stephen G. Juelsgaard
Nombre: Stephen G. Juelsgaard
- Tltulo: Vicepresidente
Consejo General y Secretarla
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Apuostille

(Convantion de La Haye du 5 Octobre 1961)
Country: United States of America
This public documeant:
has been signed by Harrlet Smith Windsor

acting in the capacity of Sacretary of State of Delaware

bears the seal/stamp of Office of Sacretary of State

Aertifted

at Dover, Delaware
the twenty-fourth day of May, A.D. 2005

by Sacratary of State, Delaware Deparimant of State

No. 0254031

Seal/Stamp: 10. Signature:
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The First 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 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 DELAWARE
SECRETARY OF STATE
DIVISION OF CORPORAYIONS
FILED 05:00 PM 05/15/2000

"-' . . ey . 001245251 — 2112549
- CERTIFICATE OF AMENDMENT 7‘52>
' OF AMENDED AND RESTATED 9
CERTIFICATE OF INCORPORATION

Genentech, Inc. a corporation organized and existing under and by virtue of the General 6 i
Corporation Law of the Statc of Delawarc. .

DOES HEREBY CERTIFY:

FIRST: That al a meeting of the Board of Directors of Gonentech, Ine. resolutions were duly
adopted setting forth a proposed mmendment of the Amended and Restated Certificate of
Incorporation of said corporation, doclaring seid amendment to be advisable and calling a
meeting 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 Article thereof numbered “4” so that, as amended,
said Section of said Article shall be and read as follows:

“Seclion 4.01. Capital Stock. (a) The Carporation is authorized to issuc
two classes of stock to be designated, respectively, preferred stock and common
stock. The total number of shares which the Corpotation is authorized to issuc is
seven hundred million (700,000,000) shares. One hundred million (100,000,000)
shares shall be designated preferred stock, par velue $0.02 per share (“Preferred
Stock™). Six hundred million (600,000,000) shares shall be designated common
stock, par value $0.02 per share (“Common Stock™). The Common Stock of the
Corporation shail be all of one class.”

SECOND: That thereafier, pursuant to resolution of its Board of Directors, the regular meeting
of the stockholders of said corporation was duly called and held upon notice in accordance with
Section 222 of the General Corporation 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 adopted in accordance with the provisions of Section
242 of the General Corporation Law of the State of Delaware,

FOURTH: That the capital of said corporation shall not be reduced under or by reason of said
amendment.

IN WITNESS WHEREOF, said Genentech, Inc. has cuused this Certificate of Amendment to be
signed by Stephen G. Juelsgaard, an Authorized Officer, this 15th duy of May, 2000.

GENENTECH, INC. 5PN
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By: )&“"’N A U

Nome: Stephen G. JugifEaid? <] I\;},? ghN
Title: Senior Vice PEyilibatsGenefal Bouldiy.:
N R

and Scorctary$ \ u
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TRADUCCION AL ESPAROL del Certificado de Incorporacién de Genentech, Inc.

APOSTILLA
(Convencién de La Haya del 5 de Octubre de 1961)

1. Pals: Estados Unidos de América
Este documento publico
2. ha sido firmado por Harriet 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

en Dover, Delaware
el veinticuatro de mayo, A. D. 2005

por el Secretario de Estado, Departamento de Estado de Delaware
No. 0254031

Selloftimbre 10. Firma

© ® N @ o

Harriet Smith Windsor (Firma)
Secretaria de Estado
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DELAWARE /ﬁ‘/

EL PRIMER ESTADO

YO, HARRIET SMITH WINDSOR, SECRETARIA DE ESTADO DEL
ESTADO DE DEI:AWARE. 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 Windsor (Firma)
Harriet Smith Windsor, Secretaria de Estado
AUTENTICACION: 3900385

FECHA: 05-24-05



DELAWARE ,‘K

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. 1998, A LAS 9 EN PUNTO DE LA
MANANA.

Harriet Smith Windsor (Firma)
Harriet Smith Windsor, Secretaria de Estado
AUTENTICACION: 3900384

FECHA: 05-24-05
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CERTIFICADO DE ENMIENDA DEL
CERT!FICADO DE INCORPORACION 4}0
CORREGIDO Y VUELTO A REDACTAR

Genentech, Inc. una corporacién organizada y existente bajo y por virtud de la Ley
General de Corporacion del Estado de Delaware.

CERTIFICA POR LA PRESENTE:

PRIMERO: Que en una reunién 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 corporacion,
declarando dicha enmienda como aconsejable y llamando a una reunién de
accionistas de dicha corporacién para consideracién de la misma. La resolucién
establece la enmienda propuesta de la siguiente manera:

RESUELVE, que el Certificado de Incorporacién 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 Secci6n de dicho Articulo se lea
de la sigulente 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 Corporacién esta autorizada a _en'?f't‘;?-t-
es de setecientos millones (700,000,000) de acciones. CI%["!',I’FI!“O g“ \
(100,000,000) de acciones seran deslgg ;i;h'*"““ﬂF
preferenciales, por un valor de $0.02 ‘é eﬁw' n 2
Preferencial”). Seiscientos millones (600, 00 ‘ﬂé J _,;5/
seran desighadas acciones comunes, por un va 9& é’.:\'$9 2% pé

\e

accién ("Acclén Comin"). La accién comn de la qu ;Z:'éﬁ
toda de una misma clase.

SEGUNDO: Que por lo tanto, de acuerdo con la resolucién de su Junta Directiva,
la reunién ordinaria de accionistas de dicha corporacion se convocd debidamente
y se sostuvo al. ser anunclada de acuerdo con la seccién 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.




S o 2,8»

TERCERO: Que dicha enmienda se adopté debidamente de acuerdo con In/ﬂ&K

previsto en la Seccién 242 de la Ley General de Corporacién del Estado de
Delaware.

CUARTO: Que el capital de dicha corporacion no sera 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 firmado 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
puost
(Convention de La Haye du 5 Octobre 1961)
1. Country: United Statas of America
This public document:

2. bas beaen signad by Harriaet Smith Nindsor
3. acting in the capiacity of Secretary of State of Delaware
4. bears the seal/stamp of Office of Seacretary of State

@ertified
5. at Dover, Delaware
6. the twenty-fourth day of May, A.D. 2005
7. by Secretary of State, Delaware Depariment of State
B. No. 0254032
9. Seal/Stamp: 10. Signature:




~ Delaware ...+

The First 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 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
050426506

Harrlet Smith Windsor, Secratary of State
AUTHENTICAYION: 3900386

DATE: 05-24-05
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BY Sandy Miller

' CERTIFICATE OF AMENDMENT *;a’
OF AMENDED AND RESTATED
CERTIFICATE OF INCORPORATION

Genentech, i, a corpocation organized and existing under and by vinue of the General
Corporation Law of the Stste uf Delaware.

DOES HEREBY CERTIFY:

FIRST: That at a meeting of the Board of Direciors of Genentech, Ine. resolurions were duly
adopted setting forth a proposed amendment of the Amended and Restmed Cenmificaie of
Incorporation of said corporation, declaring said amendmenr to bé advisable and calllng a
meeting of the stockholders of said corporation for consideration thereof. The resolution scuing
forth the proposed amendment is as follows:

RESOLVED, that the Amended and Restied Cetificute of Incorporasion of this corparation be
amended by changing ~Section 4.01(a)"” of the Article thereof pumbered “4” so that, as amended,
s Scction uf suid Articie shall be aud read as follows:

“Section 4.0). Capiral Stock. (a) The Corporation is authoriz2d 10 issue
wo clusses of stock 1o be designated, respectively, prefered swock and common
stock. The total number of shares which the Carporarion is authorized 1o issué is
one billion three huadred million (1,300,000,000) shares. One hundred million
(100,000,000) shares shall be designared preferred stock, par value $0.02 per
share (“Preferred Stock™). One billion two hundred million (1,200,000,000)
shares shall be designaced common stock, par vulue $0.02 per share {(“Common
Stock™). The Common Siock of the Corporation shall be all of one clas:.™

SECOND: That thereafter, pursoant to resolution of its Board of Directors, the regular meeting
of 1he stockholders of said corporation was duly called and beld upon notice in accordance with
Section 222 of the General Corporution Law of the Swate of Dejuware at which mecling the
necessary number of shares as required by srate were voled in favor of the amendment,

THIRD: That suid amendment was duly adopred in accordance with the provisions of Section
242 of the General Corparation Law of the State of Deluware.

FOURTH: That the cupital of said curporation shall not be reduced under or by muaso
amendment. y

IN WITNESS WHEREOF, said Genentech, Inc. has caused this Certificuts of 3
signed by Stephen G. Juclsgaard, an Authorized Officer, this 10th day of May#200;

#;g;..

GENENTECH, INC. ¢

o
g

By: )&\}\{\ % %, v
Name: Siephen G. Juelsg W&
Title:  Senior Vice President, Genthdl

@ou
and Secretary -ﬁy

>
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" TRADUCCION AL ESPAﬁOL del Certificado de Enmienda de Genentech, Inc. L

APOSTILLA
(Convencion de La Haya del 5 de Octubre de 1961)

1. Pals: Estados Unidos de América
Este documento pliblico
2. ha sido firmado por Harriet 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

9. Selloftimbre 10. Fima

Harriet Smith Windsor (Firma)
Secretaria de Estado
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DELAWARE ,W
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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CERTIFICADO DE TERCERA ENMIENDA DEL
CERTIFICADO DE INCORPORACION
CORREGIDO Y VUELTO A REDACTAR

Genentech, Inc. una corporacién organizada y existente bajo y por virtud de la Ley
General de Corporacién del Estado de Delaware.

CERTIFICA POR LA PRESENTE:

PRIMERO: Que en una reunién 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 corporacion,
declarando dicha enmienda como aconsejable y llamando a una reunién de
accionistas de dicha corporacién para consideracién de la misma. La resolucién
establece la enmienda propuesta de la siguiente manera:

RESUELVE, que el Certificado de Incorporacién 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 Seccién de dicho Articulo se lea
de la siguiente manera:

SECCION 4.01. Acciones de Capital. (@) la Corporacidn esta
autorizada a emitir dos clases de acciones que deben designarse,
respectivamente, acciones preferenciales y acciones comunes. E

es de mil trescientos millones (1,300,000,000) de accignes:
millones (100,000,000) de acciones serin desigrfd
preferenciales, por un valor de $0.02 -‘o'_i?- EIoh

-

accion (“Acclén Comin”). La accién coman de la Coj
toda de una misma clase. '

SEGUNDO: Que por lo tanto, de acuerdo con Ia resolucion de su Junta Diractiva,
la reunién ordinaria de accionistas de dicha corporacién se convoct debidamente
Yy se sostuvo al ser anunciada de acuerdo con ia seccidn 222 de la Ley General de
Corporacion del Estado de Delaware, en donde el nimero 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 Corporacién del Estado d
Delaware.

CUARTO: Que el capital de dicha corporacién no serd 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 fimado por Stephen G. Juelsgaard, un
Funcionario Autorizado, este 10 de Mayo de 2001.

GENENTECH, INC.

Por: (Firma)

Nombre: Stephen G. Juelsgaard

Tltulo: Vicepresidente, Consejo
y Secretarla General.
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Rad: 07-023376- -00000-0000 Industria y Comerelo
Fac: 2007-00.00 160840 Dep. 2020 NUECREACIONES S UFERINTENDENCIA

ve: 378 FASENACIONALI
Eﬂﬂl PRESENTACION Folloe: 350

REQUISITOS MINIMOS PARA ADMISION A TRAMITE

PCT
PATENTE DE INVENCION - [Vf MODELO DE UTILIDAD [ }
¢ Indicaci6n de que se solicita la conceslén de una patente ~ . [;{
4 Datos de identificacion del solicitante.o de la. persona que presenta la sollcitud [ {
¢ Descripcién de la invencion
¢ " Dibujos de ser estos pertinentés
4 Comprobante de pago de las tasas establecidas [’(
COMPLETA [ ] " INCOMPLETA [ ]

DISERO INDUSTRIAL [ ]

. ® Indicacién de, que.se solicita el registro de Dtseﬂp industrial ' [1

€ Datos de identificacion del solicitante o de la persona que presentaia solicitud [ ]

‘¢ Representacién graﬂca y fotografica del Dtseﬁo Industrial o muestra del 13
material que Incorpora el disefio

¢ Comprobante de pago de las tasas establecldasi [}

INCOMPLETA [ }

COMPLETA [ ]

ESQUEMA DE TRAZADO | ]

.
[ ——-——_—-_I—- [RE——

4 Indicacién de-que se solicita el registro de un Esquema de Trazado

¢ Datos de identificacion del solicitante o de la per$ona que presenta la sollcitud
¢ Representacién gréfica del esquema trazado . !

4 Comprobante de pago de las tasas establecldas'

COMPLETA [ ] , INCOMPLETA [ ]

— e e

Firma Reésponsable

- Fecha . . Carera 13 No, 27-00 Piso 5, 7y 10
L Conmutador: 3 8208 40
Fax: *360 5220
E-mall: [nfo@sle.gov.co
* . www.slc.gov.co
' Bogotd, D.C., Colomblia




PETITCRIO

T T ——
Rad: 07-023376- -00000-0000

Direccidn: Carrera 7 # 71 - 21 Tome B - Piso 4
Teilono: 744-2200 Fex: 744-2700

" | Nombre: AviJ, Ashkensal
Direccidn: 1456 Tarytown Street, San Matso, Calfomia 94402, Estados Unidos de América
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REPUBLICA DE COLOMBIA %all\
SUPERINTENDENCIA DE INDUSTRIA ¥ COMERCIO

Bogot4,
2020

Doctor (a)

CADENA SARMIENTO JUAN PABLO
Apoderado(a) y/o Representante de
GENENTECH, INC.

REFERENCTA Radicaclién No. 7 23376
Solicitud internmacional PCT/U82005/032015
Fecha inicio fase nacional 08/04/2007

Tr&mite 11
Evento 378
Actuaclén 430
oficio No. .-} 6556
Como resultado del de forma, realizado con fundamento en el articulo 38 de

la Decisién 486 de la Comisién de la Comunidad Andina, articulo 27 del Tratado de
Cooperacin en Materia de Patentes (?C.'I') . regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comercio, se le comunica que:

1. La solicitud no contiene la copia del documento en que consta la cesifn del
derecho a la patente del inventor al solicitante o a su causante. (Art. 26-k)
Decisidn 486.

En cumplimiento de lo dispuesto por el articulo 39 de la Decisién 486, se le
requiere para que dentro del términc de dos meses siguientes a la fecha de
notificacién del presente oficio, complete los requisitos anteriormemte enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
congiderari abandonada y perderi su prelacién.

o conforme a 1o dispuasto el numeral 5.2, literal
e}, del capitulo tigulo primero de la Circular Unica No.10 de 2001.

ALIX CARMEN. CESPEDES DE VERGEL
Jefe de la vieién de Nuevas Creaclones

El anterior requerimiento fue notificado por fijaciSn en 1lista de
fecha

adpa1l —1 JN 245




