
ANTIBODY FORMULATION IN HISTIDINE-ACETATE BUFFER       This is a
nonrovisiona/ application filed under 37 CFR 1,53(b) claiming priority to
provisional application 60/620,413 filed October 20, 2004, the contents of
which are incorporated herein by reference Field of the Invention       The
present invention coneerns antibody fommlations, including monoclonal
antibodies formulated in histidine-acetate buffer, as well as a formulation
comprising an antibody that binds to domain U of HER2 (for example,
Pertummab), and a formulation comprising an antibody that binds to DR5 (for
example, Apornab). Background of the Invention        In the past ten
years, advances in biotechnology have made it possible to produce a variety
of proteins for pharmaceutical applications using recombinant DNA
techniques, Because proteins are larger and more complex than traditional
organic and inorganic drugs (i.e. possessing multiple fractional groups in
addition to complex three-dimensional structures), the formulation of such
proteins poses special problems. For a protein to remain biologically
active, a formulation must preserve intact the conformational integrity of
at least a core sequence of the protein's amino acids while at the same
time protecting the protein's multiple functional groups from degradahon.
Degradation pathways for proteins can involve chemical instability (i.e.
any process which involves modification of the protein by bond formation or
cleavage resulting in a new chemical entity) or phy&re,1 instability (i.e.
changes in the higher order structure of the protein). Chemical instability
can result from dearnidation, racernization, hydrolysis, oxidation, beta
elimination or disulfide exchange. Physical instability can result from
denaturation, aggregation, precipitation or adsorption, for example. The
three most common. protein degradation pathways are protein aggregation,
deamidation and oxidation, Cleland at al. Gritted Reviews in Therapeutic
Drag Carrier Systems 10(4): 307-377 (1993). Antibody Formulations
Included in the proteins used for pharmaceutical applications are
antibodies. An example, of an antibody useful for therapy is an antibody
which binds to the HER2 antigen, such as Pertuzurnab.        US Patent No.
6,339,142 describes a 1-ER2 antibody composition comprising a mixture' of
ariti-HER2 antibody and one or more acidic variants thereof, wherein the
amount of the acidic variant(s) is less than about 25%. Trasterzuniab is an
exemplified HER2 antibody.        US Patent Nos, 6,2677958 and 6,685,940
(Andya at at) describe lyophilized antibody formulations, including HERZ
and IgE antibody formuladons. W097104807 and US 2004/0197326AI (Fick at at)
describe methods for treating allergic asthma with an lel, antibody.
W099/01556 (Lowman at at) relates to IgE antibody with aspartyl residues
prone to ismnerization, and improved variants thereof US 2002/0045571 (Liu
at at) provides reduced viscosity concentrated protein formulations,
exemplified by humanized IgE antibody formulations, rhuMAb E25 and P26. WO
02,096457 and US 2004/01.70623 (Arvinte at ai.) describes stable liquid
formulations comprising anti-IgE antibody E25. See, also, US 2004/0197324
Al (Liu and Shire) concerning high concentration anti-IgE formulation.
US Patent No. 6,171,586 (Lam et at) describes stable aqueous antibody
formulations A F(ab')2 rhuMAb CDIB antibody was formulated in sodium
acetate arid histidine-HCI buffbrs. The preferred formulation for rhulviAb
01)18 was lOrnM sodium acetate, 8% uehalose, 0.01% TV/BEN 201m, pH 5.0.
Acetate (pH 5.0)  forallanons ot rhiimAb cmo stored at 40 for one month
demonstrated greater stability than those samples formulated in histidine
(pH 5.0 or 6.0).         US 2003/0190316 (Kalana at at) concerns formulated
antibody hPM4, a humanized 1L-6 receptor antibody. Monomer Loss was the.
greatest iu sodium citrate (pH 6.7), followed by sodium phosphate (pH 6.8),
Tris-HCI (pH 7.2), histidine-HCI (pH 7.2) and glycine @1 76) in descending
order. The effect of phosphate..Na (pH 6.5), phosphate-His (pH 6.0 or 6.5),
His-Hei (pH 6,5), and phosphate-Ha (pH 6.0) on the stability of hPlvt-1 was
assessed.         W020041071439 (Burke at at) state that impurities arose
in a natalizumah (anti-Apt-sail integrin humanized monoclonal antibody)
formulation from the degradation of polysorbato 80, apparently through an
oxidation reaction involving metal ions and hisitidine. Thus, a phosphate
buffer was selected.         WO 2000/066160 (English language counterpart
EP 1 174 148A1) (Okada not) refers to a formulation of a humanized C4G1
antibody which binds to a fibrinogen receptor of a human platelet membrane
glyeoprotein GPLIBMIa, in -a sodium phosphate or sodium citrate buffer.
W02004/019861 (Johnson et at) concerns CDP870, a pegylated ariti-THEa Fab
frquient, formulated at 200mg/m1 in 50mM sodium acetate (pH. 53) and
1251n1ff sodium chloride.         W02004/004639 (Mesta, R) refers to a
formulation for IlliC242-DM1, a tumor-activated immunotoxin, in a 50MM
succinic acid buffet (pH 6.0) and sucrose (5%w1v).         W003/039485
(Katisheva at at) found that Declizunsab (a humanized 1L-2 receptor
antibody) had the highest sMbilily in sodium suecinate buffer at pH 6.0,
and rnplcity lost potency in histidine as the buffer oxidized.         WO
2004/001007 CODOPZUS a (I)80 monoclonal antibody in a histicline HCI,
sodium acetate or sodium citrate buffer.         US Patent No. 6,252,055
(Relton, 3.) refers to anti-CD4 and anti-CD23 antibodies formulated in
intricate, suecinate, sodium acetate or phosphate buffers, with phosphate
being identified as the preferred buffer.         US Patent No. 5,608,038
(Bibl et at) refers to highly concentrated poly:lens' introunoglobulin
preparations with immunoglobulin, glucose or sucrose, and sodiumchloride
therein.         W003/015894 (Oliver at at) refers to an aqueous
formulation of 100ingLial: SYNAG180, 25m.,M histidine-HCI, 1.6mM glycine,
pH 6,0, and a lyophilized SYNAG1S(r) which when formulated (before
lyephilization) contains 25roM histidine, 1,6rnM glycine and 3% wtv
manantol at pH 6.0. US 2004/0191243 Al (Chen at at) reports formulation of
ABX-1L8, a human IgG2 antibody. US 2003/0113316 Al (Kaisheva at at) refers
to a lyophilized anti-1L2 receptor antibody formulation. HER2 Antibodies
The HER family of receptor tyrosine kinases are important mediators of cell
growth, differentiation end survival. The receptor family includes four
distinct members including epidermal growth factor receptor (EGER, ErbEl,
or HER1), BER2 (ErbB2 or p185""), HER3 (ErbB3) and BER4 (Frb114 or tyro2).
FLGER, encoded by the erbB1 gene, has been causally implicated in human
malignancy. In particular, increased expression of ECM{ has been observed
in breast, bladder, lung, head, neck and stomach cancer as well as
glioblastornas. Increased EGER receptor expression is often associated with
increased production of the EGER figand, transforming growth factor alpha
(TOP-a); by the same tumor cells resulting in receptor activation by an
autocrine stimulatory pathway. Ba.seig,a and Mendelsohn. Pharmac. Titer,
64:127-154 (1994). ivlonocional antibodies directed against the ECM{ or its
ligands, TGEm and MGR have been evaluated as therapeutic agents  In the
treatment ot such malignancies, See,ga and Mendelsohn., supra;Nlastsi at at
Cancer Research 



44:10024007(1984); and Wu at at J. Ohs. Invest. 95;1897-1905 (1995).
The second member of the HER family, p185, was originally identified as the
product of the transforming gene from neuroblastomas of chemically treated
rats. The activated form of the um promoneogene results from a point
mutation (valiae to &Mimic acid) in the transmembrane region of the encoded
protein. Amplification of the human homing of neu is observed in breast and
ovarian cancers and correlates with a poor prognosis (Simon act, Science,
235:177-182 (/ 987); Slatnen et at, Science, 244:707-712 (1989); and US Pat
No. 4,968,603). To date, no point mutation analogous to that in the can
proto-oncogane has been reported for human tumors. vet-expression of 1-IER2
(frequently but cot uniformly due to gene amplification) has also been
observed in other carcinomas including carcinomas of the stomach,
endortintriurn, salivary gland, lung, kidney, colon, thyroid, pancreas and
bladder. See, aracing others, King at at, Science, 229:974 (1985); Yokota
at at, Lancet: 1:765-767 (1986); Fulcushige at at, .eifol Celt &A,
6:955-958 (1986); Guerin at al, Oneagene Res., 3:21-31 (1988); Cohen et at,
Otteogene,4t81-88 (1989); Yonernura at at, Cancer Res,, 51:1034 (1991);
Borst at at, Gynecat Oncot, 38:364(1990); Weiner et at , Cancer Res., 50;
421-425 (1990); Kern at al, Cancer Res., 50:5184 (1990); Park flat, Cancer
Res., 49:6605 (1989); Than at at, Mot Carcinag., 3:254-257 (1990); Aasland
et at Br. J, Cancer 57;358-363 (1988); Williams at at Pathobiology 59:46-52
(1990; and McCann at at, Cancer, 65:88-92 (1990), HEIR2 may be
overexpressed in prostate cancer (On at at Cancer Lett, 99:185-9 (1996);
Ross at at Hem Paha 28:827-33 (1997); Ross at at Cancer 79:2162-70 (1997);
and Sade,sivan eta!, lira 150:126-31 (1993)).       Antibodies directed
against the rat p185 and human HER2 protein products have been described,
Drebin and colleagues have raised antibodies against the rat !teat gene
product, p185' See, for example, Urchin as at, Cell 41:695-706 (1985);
Myers a al, Meth. Enure. 198:277-290 (1991); and W094122478. Urchin at at
Oncogene 21273-277 (1988) report that mixtures of antibodies reactive with,
two distinct regions of plfir" result in synergistic anti-tumor effects on
neudransformed cells implanted into nude mice. See also U.S. Patent
3,824,311 issued October 20, 1998,       Hudziak at at, Mot Cell Blot
9(3):1165-1172 (1989) describe the generation of a panel of ITER.i.
antibodies which were characterized using the human breast tumor cell line
5K-BR-3. Relative cell proliferation of the SK-BR-3 cells following
exposure to the antibodies was determined by mystal violet staining of the
mot:Mayers after 72 hours. Using this assay, maximum inhibition was
obtained with the antibody called 4D5 which inhibited cellular
proliferation by 56%. Other antibodies in the panel reduced cellular
proliferation to a lesser extent in this assay. The antibody 4D5 was
further found to sensitize ET,R2-overexpressing breast tumor cell lines to
the cytotoxic effects of ThrE-a. See also U.S. Patent No, 5,677,171 issued
October 14, 1997. The IIER2 antibodies discussed in Hudziak at al are
further characterized in Fondly at at Cancer Research 50:15501555 (1990);
Kotts at at Irt Vitra 26(3):59A (1990); Sarap at at Growth Regulation
1:72-82 (1991); Shepard at     Clin, knettanot 11(3):117-127 (1991); Kumar
at at Mot Cede. Blot 1.1(2):979-986 (1991); Lewis at at Cancer linmanol.
Inunanother. 37:255-263 (1993); Pietras at at Oncogene 9:1829-1838 (1994);
Vitetta at at Cancer Research 54:5301-5309 (1994); Sliwkowski at at J.
Eliot Chem 269(20);14661-14665 (1994); Scott at at J. Biol. Cheat
266:14300-5 (1991); Monza as at Proc. Watt ,4cod. Sci. 91:7202-7206 (1994);
Lewis etal. Cancer Research 56:1457-1465 (1996); and Schaefer at at
Oacogetze 15;1385-1394 (1997).  A recombinant humanized version of the
marine HER?. antibody 4D5rbulvlAtr HER2, Trastuzurnah or HERCEPTRe; US,
Patent No. 5,821,337) is clinically active in patients with HER2-
overexpressing metastatic breast cancers that have received extensive prior
anti-cancer therapy (Baselga at at, .1_ CUL mot 1,1:737-744 (1996)).
Trastuantriab received marketing approval from the Food and Drug
Administration September 25, 1998 for the treatment of patients with
metastatic breast cancer whose tumors overexpress the IIEP2 protein.
Other HER? antibodies widi various properties have been described in
Taghalnxe at at fat. Jr. Cancer 47:933-937 (1991); McKenzie at at Oncogerte
4:543-548 (1989); Maier etal. Cancer Res. 51:5361-5369 (1991); Dacus et aL
Molecular Carcinogenesis 3:350-362 (1990); Stancovski et at PNAS (USA)
88:8691-8695 (1991); Bacus at at Cancer Research 52-2580-2589 (1992): MI at
at Int. 3. Cancer 53:401408 (1993); W094/00136; Kasprzyk at at Cancer
Research 52;2771-2776 (1992);11ancock at at Cancer Res. 51:45754580 (1991);
Stawver at at. Cancer Res. 54;1367-1373 (1994); Arteaga at at aencer Res.
54:3758-3765 (1994); flamed!' at at 3. Biol. Chem, 267115160-15167 (1992);
U.S. Patent No, 5,783,186; and Mapper at at Oncogene 14:2099- 2109 (1997).
Homology screening has resulted in the identification of two other HER.
receptor family members; HER3 (118 Pat. Nos. 5,183,884 and 5480,968 as well
as Kraus at at PNAS (USA) 86:9193-9197 (19139)) and HER4 (BP Pat Appin No
599,274; Plowman at at, Proc. Mat 4cad Se% USA, 9::17:1&1750 (1993); and
Plowman at at, Nature, 366:473475 (1993)). Both of these receptors display
increased expression on at least some breast canner cell lines.       The
HER .eceptors are generally found in various combinations in cells and
heterodimerization is thought to increase the diversity of cellular
responses to a variety. of HER ligands (Bap at at Breast Cancer Research
and Treatment 35; 115-132 (1995)). MEE is hound by nix different Uganda;
epidermal growth factor (MP), transforming growth factor alpha (70E-et),
amphiregulin, heparin binding epidermal growth factor (B11- Ea:),
betacellnlin and epiregulin (Groenen et at Growth Factors 11:235-257
(1994)). A family of beregulin proteins resulting from alternative splicing
of a single gene are Uganda for HERS and 1TER4. The heregillia family
includes alpha, beta and gamma hen:gni:as (Holmes at at, Science,
256:1205-1210 (1992); U.S. Patent No. 5,641,869; and Schaefer at at
Oneogene 15:1385-1394 (1997)); neu differentiation factors (NT/Fs), gliai
growth factors (GGEs); acetylcholine receptor inducing activity (ARIA); and
sensory and motor neuron derived factor (SIADF). For a review, see Greener]
et at Growth Factors 1.1:235-257 (1994); Lemike, 0. Molar_ dt Cell.
Neuron:. 7:247-262(1996) and Lee at al. Pharm. Rev. 47:51-85 (1.995).
Recently three additional HER ligands were identified; neuregulin-2 (NRG-2)
which is reported to bind either HER3 or 1-1ER.4 (Chang at at Nature 387
509-512 (1997); and C.:arraway eta! Nature 387:512-516 (1997));
neuregulin.-3 which binds ITER4 cZhang at at PNAS (USA) 94(18):9562-7
(1997)); and notiregulin-4 which binds HER4 (Harari at at Oncogene
18:2681-.89 (1999)) HE-HOP, betaceilulin and epiregulin also bind to fIER4
While HOP and TOP ix do not bind HER?., LOP stimulates HOER and BER2 to
form a heterodimm, which activates WIER and (emits in transphosphorylation
of HER2 in the beterodirrier.. Dimerization and/or nnn.sphosphorylation
appears to activate the HER2 tyrosine kinase, See Harp at at, supra.
Likewise, when HER3 is co-expressed with HER?., an active signaling complex
is formed and antibodies directed against HERZ are capable of disrupting
this complex (Sliwkowski at at, 3. Blot Chem., 269(20)114661-14665 (1994)).
Additionally, the affinity of HER3 for heregutin (ERG) is increased to a
higher affinity state when co-expressed  <with-4112A2. See also, Levi at
at, founwl of Itie.uroscience 15: 13294340 (1995):Ivionis!,:ey at at, Proc.
Math Acad. ScL USA 92: 1431-1435 (1995); and Lewis at at, Cancer Res.,
56:1457-1465 (1996) with respect to theHER2..HER3 protein complex, IiER4,
like HERS, forms an active signaling complex withl-TR2 (Carraway and
Cantley, Cell 78:5-8 (1994)).        To targel the HER signaling pathway,
rhuIVIAb 2C4 (Perluzurnah, OMNITARGTh4) was developed as a humanized
antibody that inhibits the dimerization of HEM with other HER receptors,
thereby inhibiting ligand-. driven phosphorylation and activation, and
downstream activation of the P,AS and Ala pathways, In a phase I trial of
Pertuzurnab as a single agent for treating solid tumors, 3 subjects with
advanced ovarian cancer were treated with Pertuzuniab. One had a durable
partial response, and an additional subject had stable disease for 15 weeks
Agus at at. Proc Ara Sac Glitz Ducal 22: 192, Abstract 771 (2003). DRS
Antibodies         'Various ligands and receptors belonging to the tumor
necrosis factor (TNP) superfamily have been. identified in the art.
Included among such ligands are tumor necrosis factor-alpha ("TNR.aipha"),
tumor necrosis factor-beta (''INF-bera' or "Iyinpfrotoxin-alpha"),
lyeephotoxiit-beta ("LT-beta"), 0030 ligaod, 01)27 ligattd, C1)40 ligand,
OX-40 ligand. 441313 ligand, LIGHT. Apo-1 ligand (also refened to as Pas
ligand or CD95 ligand), Apo-2 Lipari (also referred to as Apor., or TRAIL),
Apo-3 ligand (also referred to as TWEAK), APRIL, OPG ligand (also referred
to as RANK ligand, ODER, or TRANCE), and TALL-1 (also referred to as BlyS,
DAFF or THANK) (Sc; e.g., Ashkenazi, Nature Review, 2:420-430 (2002);
Ashkenazi and Dixit, Science. 281:1305-1308 (1998); Ashkenazi and Dixit,
Curt: Opin. Cell Biol., 11:255-260 (2000); Gaston', Curt. Biol., 7:750-753
(1997) Wallach, Cytokine Reference, Academic Press, 2000, pages 377-411;
Locksley at at. Cell, 104:487-501 (2001); Grass and Dower, Blood,
853378-3404 (1995); Schmid eta?,, Proc. Natl. Acad Set, 83:1881 (1986);
Dealty at al" Eur. I. fenntunot, 17:689 (1987); Pith at at, I. Biol. Chem.,
271:12687-12690 (1996); Wiley at al., immunity, 3:673-682 (1995); Browning
at at. Cell, 72:847-856 (1993); Armitage at at Nature, 357:80-82 (1992), WO
97/01633 published January 16, 1997; WO 97125428 published July 17, 1997;
Marstem at at, Cum Biol., 8:525-528 (1998); Chicheportiche at at, Riot
Chem, 272:32401-32410 (1997); Hahne et at, I. Etp. Med., 188:1185-1190
(1998); W098128426 published July 2, 1998; W098/46751 published October 22,
1998; W0198118921 published May 7, 1998; Moore at at Science, 285:260-263
(1999); She at at, 1. Leukocyte Riot, 651680 (1999); Schneider et at, I
Exp. Med., 189:1747-1756 (1999); Muktionadliyay at al."1, Biol. Chem., 274;
15978-15981 (1999)).         Induction of various cellular responses
mediated by such TN} family lig,ands is typically initiated by theft
binding to specific cell receptor's, Some, but not all, 'INV family
li,ganda bind to, and induce various biological activity through, cell
surface "death receptors" to activate caspases, or enzymes that carry out
the cell death or apopto.sis pathway (Salvesen at at, Cell, 91;443416
(1997)). included among the members of the 'INF receptor superfanally
identified to date are TNER1, THER2, TAM, arra" 01)27, OX-40, 0D30, cp4o,
HVEM, Pus (also referred to as Apo-1 or Cl.)95), 0R4 (also referred to as
TRAIL-R1), ORS (also referred to as Apo-2 or TRAIL-R2), DcRI, De112,
osteoprotegeriu (ORG), RANK and Apo-3 (also referred to as 0113 or TRAMP).
Most of these INF receptor family members share the typical structure of
cell surface receptors including extracellular, transrnerr,brane and
intracellular regions, while others are found naturally as soluble proteins
lacking a 1ransitiembtane and intracellular domain. The extracellular
portion of typical THERs contains   repedtive amino acid sequence pattern
of multiple eysteinc-rich domains (CRE5s), starting from the N1-12-
terminus,       The ligancl related to as Apo-21.- or TRAM was identified
several years ago as a member of the `INF family of cytokines. (see, e.g.,
Wiley flat, Immunity. 3:673-682 (1995); Pith et at, J. Riot Chem.,
271:12697- 12690 (1996); WO 97/01633; WO 97/25428; 118 Patent 5,763,223
issued 'tine 9, 1998; US Patent 6,284,236 issued September 4, 2001). The
full-length native sequence human Apo2LIIRAIL polypeptide is a 281 amino
acid long, Type 11 tratismembrane protein. Some cells can produce B.
natural soluble folICE of the polypeptide, through enzymatic cleavage of
the polypeptide's extacellular reg,ion (Mariani at al" J. Cell. Riot, 137;
221-229 (1.997)). Crystallographic studies of soluble forms of Anon/Mail
reveal a homotrimetic structure similar to the structures of TNF and ether
related proteins (Hyanowitz at at, Malec. Cell, 4:563-571 (1999); Cha at
at, Immunity, 11;253-261 (1999); Mongkelsapaya et at, Nature Structural Rio
logy, 6;1048 (1999); llyinowitz flat, Biochemistry, 39:633-644 (2000)).
Apo2L/1tA1L, unlike other 'INF family members however, was found to have a
unique structural feature in that three eysteine residues (at position 2.30
of each subunit in the holt-ion-inner) together coordinate a zinc atom, and
that the zinc binding is important for minter stability and biological
activity. (llymowits eta!,, supra; Deaner at at, .1, Blot Chem.,
275:20632-20637 (2000)).       It has been reported in the literature that
Anon/TRAM may play a role in immune system modulation, including
autoirrimune diseases such as rheumatoid arthritis (see, e.g., Thomas at
at, J. Thununol., 161:2195- 2.200 (1998); Johnsen at at, Cytakine,
11:664-672 (1999); Griffith et al., J. Exp. Med., 189:1343-1353 (1999);
Song et at, J. E. Med., 191:1095-1103 (2000)).        Soluble forms of
Apo2L/TRAIL have also been reported to induce apoprosis in a variety of
cancer cells, including colon, lung, breast, prostate, bladder, kidney,
ovarian and brain turmors, as well as melanoma, leukemia, and multiple
nwelorna (see, e.g., Wiley at al, supra; Pith at al., supra; US Patent
6,030,945 issued February 29, 2000; US Patent 6,746,668 issued June 8,
2004; Rieger et al., EEO Letters, 427:124-128 (1998); Ashkenazi at al, J.
CUB. invest, 104:155-162 (1999); Walczak et at, Nature Merl., 5:1 57-163
(1999); Keane at at Cancer Research. 59:734-741 (1999); Mizutani et at,
Clia. Cancer Res., 5:2005-2612 (1999); Gazitt, Leukemia, 13:1817-1824
(1999); Yu et at, Cancer Res., 60:2384-2389 (2000); Chinmaiyart at at,
Proc. Natl. Acad. Set, 97:1754-1759 (2000)). In viva studies in tumble
tumor models further suggest that Apo2L/TRAR., alone or in combination with
chemotherapy or radiation therapy, can exert substantial anti-tumor effects
(see, e.g., Ashkenazi et at, supra; Walzcak et al, supra; Gliniak at at,
Cancer Res., 59:6153-6158 (1999); Chirmaiyan et al., supra; Roth et at.,
Biochern. Blophys. Res. Comm., 265:1999 (1999); Par Application
US/00/15512; per Application USI01/23691). In contrast to many types of
cancer cells, most 110Elnai human cell types appear to be resistant to
apoptosis induction by certain recombinant forms of Apo2.1../TRAIL
(Ashkenazi et at, supra; Walzca.k et al, supra). Jo et at has reported that
a polyhistidine-tagged soluble form of Apo2L1TRAII, induced apoptosis in
vitro in normal isolated human, but not non-human, hepatocytes (Jo at at,
Nature Med., 6:564-567 (2000); see also, Negate, Nature Med., 6:502-503
(2000)). It is believed that certain recombinant A9o21/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 % timer content (See, Lawrence
at at, Nature hied., Letter to the Editor, 7:383-385 (2001); Qin et at,
Nature Med., Leger to the Editor, 7:385-386 (2.001)).        Apc/21./TRAID
has been found f0 bind at least five different receptors. At least tw of
the receptors which hind Apo2UIRAIL contain a functional, cytoplasmic death
domain. One such receptor has been referred to as "Dli4" (and alternatively
as TM or TRAIL-R1) (Pau et at, Science, 276:111413 (1997); see also
W098/32856 published July 30, 1998; W099/37684 published July 29, 1999; WO
00173349 published December 7, 2000; US 6433,147 issued August 13, 2002; US
6,461,823 issued October 8, 2002, and US 6,342,383 issued January 29,
2002). 



Another such receptor for ApolliTRAIL has been referred to as DRS (it has
also been alternatively referred to as Apo-2; TRA1L-R or RA1L.R2, 11:6,
Tango-63, hAPOS, TRICK2 or KILLER) (see, e.g., Sheridan et al., Science,
277z818-821 (1997), Pan at at, Science, 277;815-818 (1997), W098/51793
published November 19, 1998; W098141629 published September 24, 1998;
Screaton et al., Curt. Biol., 7:693-696(1997); Walczak a at. Efv1B0 I,
1675386-5387 (1997); Wu at at, Nature Genetics, 17:141-143 (1997);
W098135986 published August 20, 1998; EP870,827 published October 14, 1998;
W093/46643 published October 22, 1993; W099102653 published January 21,
1999; W099/09165 published February 25, 1999; W099/11791 published Ivlarch
11, 1999; US 200210072091 published August 13, 2002; US 2002/0098550
published December 7, 2001; US 6,313,269 issued Deceriaber 6, 2001; US
2001/0010924 published August 2, 2001; US 2003/01255540 published July 3,
2003; US 2002/0160446 published October 31, 2002, US 200210048785 published
April 25, 2002; US 6,342,369 issued February, 2002; US 6,5699642 issued May
27, 2003, US 6,072,047 issued June 6, 2000, US 6,642,358 issued November 4,
2003; IS 6,743,625 issued June 1, 2004). Like DR4, 1DR5 is reported to
contain a cytoplasmic death domain and be capable of signaling apoptosis
upon ligand binding (or upon binding a molecule, such as an amnia antibody,
which mimics the activity of the ligancl). The crystal stmeture of the
complex formed between Apo-2DTRAIL and DR5 is described in Hymowitz et at,
Molecuiczr Cell, 4:563-571 (1999).        Upon ligarid binding, both DP.4
and DRS can trigger apoptesis independently by recruiting and activating
the apoptosis initiator, caspase-8, through the death-domain-containing
adaptor mohtedde referred to as FADD/IvIort1 (Kischkei at at, immunity,
12:611-620 (2000); Spick et at, humanity, 1Z:599-609 (2000); &Amer at at,
Nature cell Biol., 2;241-243 (2000)).        Alma/FRAM has been reported to
also bind those receptors referred to as DcRl" DcR2 and 09G, which believed
to function as inhibitors, rather than transducers of signaling (see,,
e.g,, De.R1 (Aso referred to as TR1D, LIT or TRAIL-R3) (Panel at, Science,
276:111-113 (1997); Sheridan flak, Science, 277:818-821 (1997); McFarlane a
at, 1. Blot Cheat, 272:25417-25420 (1997); Schneider a at., FEBS Letters,
416:329-334 (1997); Degliaposti at at, 1 Exp. Med,, 18611165-1170 (1991);
and Mongkolsapaya et at, Lmmanol., 160:3-6 (1998)); DeR2 (also called
TRUNDD or TRAIL-R4) avionters a at, Cunt Riot, 7:1003-1006 (1997); Pan at
at, FEBS Letters, 424:41-45 (1998); Degli-Esposti at at, hnnuntity,
7:813-820 (1997)), and OPC. In contrast to DR4 and DRS, the DoR1 and Dc_R.2
receptors do not signal apoplosis.        Certain antibodies which bind to
the DR4 andier DR5 receptors have been reported in the literature. For
example, anti-DR4 antibodies directed to the DR4 receptor and having
agonistic or apaptotie 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
a (ILA !mama, 162:2597- 2605 (1999); Chuntharapai at at, linatunol,,
166:4891-4898 (2001); WO 02/097033 published December 2, 2002; WO 03/042367
published May 22, 2003; WO 031038043 published May 8, 2003; WO 0314037913
published  May 8, 2003- Certain anti-DR5 antibodies have likewise been
described, see, et, WO 98/51793 published November 8, 1998; Griffith a at,
.1. Irtunanol., 162:25974t605 (1999); Ichikawa a at, Nature Med., 7:954-960
(2001): Hylander er at, "An Antibody to DRS (TRAIT  acceptor 2) Suppresses
the Growth of Patient Derived Gastrointestinal Tumors Grown in SCTD 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 031037913 published May 8, 2003. In addition, certain
antibodies having cross-reactivity to both D114 and DRS receptors have been
deathbed (see, ag,, US patent 6,252,050 issued Tune 26, 2001), Summary of
the Invention         The invention herein relates, at least in part, to
the identification of histidine-acetate, pH 5.5 to 6.5, as a patticularly
useful buffer for forinulating monoclonal antibodies, especially full
length Igal antibodies which are susceptible to deamidation and/or
aggregation. The formulation retards degradation of the- antibody product
therein.         Thus, in a first aspect, the invention concerns a stable
pharmaceutical formulation comprising a monoclonal antibody in
histidine-acetate buffer, pH 5.5 to 6.5. The monoclonal antibody preletably
binds an antigen selected from the group consisting of ITER2, 0)20, DR5,
BR.3, T.g,E, and VEGP.         In addition, the invention concerns a method
of treating a disease or disorder in a subject comprising administering the
formulation to a subject in an amount effective to treat the disease or
disorder.         In another aspect, the invention concerns a
pharmaceutical formulation comprising: (a) a full length Ig01 antibody
susceptible to deamidation or aggregation in an amount front about lOntena.
to about 25Ortighol,; (b) histidine-acetate buffer, pH 5$ to 6.5; (c)
saccharide selected from the group consisting of trehalose and sucrose, in
an amount from about 60mly1 to about 250ratvi; and (d) polysorliate, 20 in
an amount from about 0.01% to about 0.1%.         The invention also
provides a method for reducing dearnidation or aggregation of a therapeutic
monoclonal antibody, comprising formulating the antibody in a
histidine-acetate buffer, pH 5.5 to 6$.         In yet a farther aspect,
the invention concerns a pharmaceutical formulation comprising an antibody
hat hinds to domain II of HERZ in a histidine buffer at a pH from about 5.5
to about 6.5, a saccharide and a surfactant.         The invention also
relates to a pharmaceutical formulation comprising Pertuzutuab in an amount
from about 20rrightil, to about 40m.ghril." histicline-acetate buffer,
sucrose, and polysorbate 20, wherein the pH of the formulation is from
about 5.5 to about 6.5,         The invention also pertains to a
pharmaceutical formulation comprising a DR5 antibody in a bistidine buffer
at a pH from about 5.5 to about 6.5, a sacchmide, and a surfactant.
In another aspect, the invention concerns a pharmaceutical formulation
comprising Apornab in an amount from about 10mg/mI., to about 30Rngiml.,
histidine-acerate buffer, trehalose, and polysorbate 20, wherein the pH of
the formulation is from about 5.5 to about 6$.         in yet another
aspect, the invention provides a method of treating cancer in a subject,
comprising administering the pharmaceutical formulation to the subject in
an amount effective to teat the cancer.         The invention also concerns
a vial with a stopper piemeable by a syringe or a stainless steel tank
comprising the formulation inside the vial or tank, optionally in frozen
form,         Moreover, the invention provides a method of making a
pharmaceutical formulation comprising: (a) preparing the monoclonal
antibody formulation; and (b) evaluating physical stability, chemical
stability, or biological activity of the monoclonal antibody in the
formulation, Brief Description of the Drawings Figure 1 depicts Domains
1-.1.V (SEQ Nos.I9-22, respectively) of the eximeellulm domain of HER2.
Figures 2A and 213 depict alignments of the amino acid sequences of the
variable light (Vi) (Fig. IA) and variable heavy (VH) (Fig. 23) domains of
murine monoclonal antibody 2C4 (SEQ ID Nos. 1 and 2, respectively); ill,
and I11,1 domains of humanized 2C4 version 574 (SEQ ID Nos. 3 and 4,
respectively), and human VI, and VH consensus frameworks (hum ri, light
kappa subgroup I; Manta, heavy subgroup 111) (SEQ ID Nos. 5 and 6,
respectively). Asterisks identify differences between humanized 2C4 version
574 and marine EI3OROCI03331 antibody 2C4 or between humanized 2C4 version
574 and the human framework. Complementmity Determining Regions (CDRs) are
in brackets.        Figures 3A and 3B show the amino acid sequences of
Pertuzumah light chain and heavy chain (SEQ ID Nos. 15 and 16,
respectively). CDRs are shown in bold. Calculated molecular mass of the
light chain and heavy chain are 23,526.22 Da and 49,216.56 Da (cysteines in
reduced form). The carbohydrate moiety is attached to Ann 299 of the heavy
chain.        Figures 4A and 413 show the amino acid sequences of
Pertuzurnab light and heavy chain, each including an intact amino terminal
signal peptide sequence (SEQ ID Nos, 17 and 18, respectively),
Figure 5 depicts, schematically, binding of 2C4 at the heterociimerie
binding site of HER2, thereby preventing heterodirnerization with activated
EGFR or 3ER3. Figure 6 depicts coupling of HER2/11ER3 to the MAPK and Ald.
pathways. Figure 7 compares activities of Trastuzurnah and Pertuzumab.
Figure 5 depicts stability of Pertuzumab formulation by ion exchange (1FX)
analyses. 



Figure 9 shows stability of Pettuzumab formulation by size exclusion
chromatography (SEC) analysis. Figure 10 reflects physical 'stability
Paruzurnab in different formulations. Figure ii is from an agitation study
of Fertuzumab liquid formulations. Figure 12 is from another agitation
study of Fertuzumab liquid formulations. Figure 13 is from R freeze-thawing
study of Pertitzumah formulation.        Figures 14A and 1433 show the
amino acid sequences of Tastrizurnah light chain (SFQ ID No. 13) and heavy
chain (SFQ ID No. 14).       Figures 15A and 1533 depict a variant
Fertunimah light chain sequence (SEQ ID No, 23) and a variant Pertuzurnab
heavy chain sequence (SEQ ID No. 24), Figure 16A and 16E shows
oligosaceharide structures commonly observed in ig0 antibodies.
Figures 17A and 1713 show the sequences of the light and heavy chains (SEQ
ID Nos. 37-44) of specific anti.-IgE antibodies 325, 326, HAE1 and Flu-901.
In Fig. 17A, the variable light domain ends with the residues YEW, residue
1 I I. In Fig. 173, the variable heavy domain ends with the residues VTVSS,
around residue 120.       Figure I.8A is a sequence alignment composing the
amino acid sequences of the variable light domain (671.) of each of
murine(sEQ ID No. 25), humanized 21-17v16 variant (SEQ ID No. 26), and the
human  kappa light chain subgroup I (SEQ ID No. 27). The CDRs of VL of 2117
and lin2117v16 are as follows: CDR1 (SEQ ID No. 57), (2DR2 (SEQ No. 58),
and CDR3 (SEQ. ID No, 59).       Figure 1811 is a sequence alignment
comparing the amino acid sequences of the variable heavy domain (VE3) of
each of marine 2117 (SEQ ID No. 28), humanized 2 ii7v16 variant (SEQ ID No.
29), and the human consensus sequence of the heavy chain subgroup ifi (SEQ
ID No. 30). The CDRs of V3, of 2117 and hu2H7v16 are as follows; CDR! (SEQ
ID No. 60), CDR2 (SEQ ID No. 61), and CDR3 (SEQ ID No. 62).       In Fig.
18A and Fig, 18B, the CDR1, CDR2 and CDR3 in each chain are enclosed within
brackets, flanked by the framework regions, EK1. -ER4, as indicated. 2117
refers to merino 7E17 antibody. The asterisks in between two rows of
sequences indicate the positions that are different between the two
sequences. Residue numbering is according to Kabat et al. Sequences of
Inu-nuncilogical Interest, 5th Ed. Public Health Service, National
Institutes of Health, Bethesda, Md. (1991), with insertions shown as a, b,
c, d, and e. Figure 19 depicts variable denial sequences of three different
ITE.OF antibodies with SEQII) Nos. 31- 36.       Figure 20 shows size
exclusion chromatography (SEC) elution profile of the following Apomth
samples: (a) control and formulations prepared at (b) pH 4A), (c) pH 5,0,
(d) pH 6.0 and (e) pH 7.0. The formulated samples were stored at 40C for 2
months prior to the analysis.       Figure 21 depicts pH rate profile for
the loss in Apomab antibody monomer during storage. Monomer kinetics by SEC
was monitored during storage at 30C and 40C and the first-order rate
constants were calculated.       Figure 22 provides ion exchange
chromatography (TEC) elution profile of Apoinab samples as follows: (a)
control and formulations prepared at (b) pH 4.0, (c) pH 5.0, (d) pH 6.0 and
(e) pH 7.0. The formulated samples were stored at 40C for 2 months prior to
the analysis.        Figure 23 shows pH rate pmfile for the loss in IEC
main peak during storage. Main peak kinetics by IF3X.I was monitored during
storage at 30C and 40C and the firm-order rate constants were calculated.
Figure 24 shows the nucleotide sequence of human Apo-2 ligand cDNA (SFQ IT)
No. 45) and its derived amino acid sequence (SEQ ID No. 46). The "N" at
nucleotide position 447 (in SEQ ID No. 45) is used to indicate the
nucleotide base may be a '92" or "C".        Figures 25A and 25B show the
411 amino acid sequence of human DR5 receptor (SEQ ID No. 47) as published
in WO 98/51793 on November 19, 1998, and the encoding nucleotide sequence
(SEQ ID No. 48),        Figures 26A and 26B show the 440 amino acid
sequence of human DR5 receptor (SEQ ID No. 49) and the encoding nucleotide
sequence (SEQ ID No. 50), as also published in WO 98/35986 on August 20,
1998. Figure 27 shows the Apotnab 7.3 heavy chain amino acid sequence (SBQ
ID No. 51). Figure 28 shows the Apomab 7.3 light chain amino acid sequence
(SEQ ID No.52),        Figures 29 show the alignment of 16B2 heavy chain
(SEQ ID No. 53) and Apotnal) 7.3 heavy chain (SEQ if) No. 51) amino acid
sequences.        Figure 30 shows the alignment of 16E2 light. chain (SEQ
ID No. 54) and Apomab 73 light chain (SEQ ID No. 52) amino acid sequences.
Figures 31A and 3113 depict the variable heavy amino acid sequence (Fig.
31A; SEQ ID No. 55) and variable light amino acid sequence (Fig. 3114; SBQ
ID No. 56) of Apomab 7.3. CDR residues are identified in bold.
Figure 32 shows an alignment of the mature 21-17v16 and 2H7v511 light
chains (SBQ ID Nos. 63 and 64, respecti-vely). Sequences shown with Kabat
variable domain residue numbering and Eu constant domain residue numbering.
Figure 33 shows an alignment of the the mature 2117v16 and 2117v511 heavy
chains (SBQ 11) Nos. 65 and 66, respectively), Sequences shown with Kabul:
variable domain residue numbering and Eta constant domain residue
numbering. 



Detailed Description of the Preferred Embodiments Definitions       The
tertn "pharmaceutical formulation" refers to a preparation which is in such
form an to permit the biological activity of the active ingredient to be
effective, and which contains an additional components which are
unacceptably toxic to a subject to which the formulation would be
administered. Such formulations are sterile. A "sterile" fmanalation is
asceptic or free from all living nticroorgarilsais and their snores.
Herein, a "frozen" formulation is one at a temperature below (143.
Generally, the frozen funmlatk,n is not freeze-dried, nor is it subjected
to prior, or subsequent, lyophilization. Preferably, the frozen formulation
comprises frozen drug substance for storage (in stainless steel tank) or
frozen drug product (in final vial configuration).       A "stable"
formulation is one in which the protein therein essentially retains its
physical stability and/or chemical stability and/or biological activity
upon storage. Preferably, the formulation essentially retains its physical
and chemical stability, as well as its biological activity upon storage.
The storage period is generally selected based on the intended shelf-life
of the formulation. Various analytical techniques for measuring protein
stability are available in the art and are reviewed in Peptide and Protein
Drug Delivery, 247-301, Vincent Lee Ed., Marcel Dekker, Inc., New York, New
York, Pubs. (1991) and Jones, A. Adv. Drug Delivery Rev, 10: 29-90 (1993),
for example. Stability can be measured at a selected temperature for a
selected time period. Preferably, the foimutation is stable at about 40'C
for at least about 2-4 weeks, and/or stable at about 5C and/or 15C for at
least 3 months, and/or stable at about -20C for at least 3 months or at
least 1 year. Furthermore, the formulation is preferably stable following
freezing (to, e.g., -70C) and thawing of the formulation, for example
following 1, 2 or 3 cycles of freezing and thawing. Stability can be
evaluated qualitatively and/or quantitatively in a variety of different
ways, including evaluation of aggregate formation (for example using size
exclusion chromatography, by measuring turbidity: , and/or by visual
inspection); by assessing; charge heterogeneity using cation exchange
chromatography or capillary zone eleettophoresis; amino-terminal or
earboxy-teuninal sequence analysis; mass spectrometric analysis; SDS-AGB
analysis to compare reduced and intact antibody; peptide map (for example
Untie or INS-C) analysis; evaluating biological activity or antigen binding
function of the antibody; etc. instability may involve any one or more of:
aggregation, dearaidation (e.g. Asn deamiciation), oxidation (e.g. Met
oxidation), isomerization (e.g. Asp isoEneriation),
clipping/hydrolysis/fragmentation (e.g. hinge region fragmentation),
succinimide formation, unpaired cysteine(s), 'iderminal extension,
&terminal processing, glycosylation differences, etc,        A
"dearnidated" monodonal antibody herein is One in which one or snore
asparagute residue, thereof has been derivitized, e.g. to an aspartic acid
or an iso-aspartie acid.       An antibody which is "susceptible to
demniclation" is one comprising one or more residue which has been found to
be prone to deamidate.       An antibody which is "susceptible to
aggreg-tion" is one which has been found to aggregate with other antibody
molecule(s), especially upon freezing and/or agitation.       An antibody
which is "susceptible to fragmentation" is one which has been found to be
cleaved into two or more fragments, for example at a hinge region thereof.
By "reducing cleamidation, aggregation, or fragmentation" is intended
preventing or decreasing the amount of dearniclation, aggregation, or
fragmentation relative to the monoclonal antibody formulated at a different
pH or in 3 different buffer.       Herein, "biological activity" of a
monoclonal antibody refers to the ability of the antibody to bind to
antigen and result in a measurable biological response which can be
measured M vitro or in vivo,. Such activity may he antagonistic (for
example whore the antibody is a HER2 antibody) or agonistic (for instance
where the antibody binds DRS). in the case of Perttrznanab, in one
embodiment, the biological activity refers to the ability of the formulated
antibody to inhibit proliferation of the human breast cancer cell line
MDA-MB.175.-V1i. Where the antibody is Apotriab, the biological activity
can refer, for example, to the ability of the formulated antibody to kill
colon carcinoma, Colo205,       By "isotonic" is meant that the formulation
of interest has essentially the same osmotic pressure as human blood.
Isotonic formulations will generally have an osmotic pressure from about
250 to 350mOsro. Ismonicity can be measured using a vapor pressure or
into-freezing type osmom.eter, for example.       As used herein, "buffer"
refers to a buffered solution that resists changes in pH by the action of
its acid-base conjugates components. The buffer of this invention
preferably has a pH in the range from about 5.0 to about 7.0, preferably
from about 5.5 to about 65, for example from about 5.8 to about 6.2, and
most preferably has a pH of about 6.0. Examples of buffers that will
control the pH in this range include acetate, succinate, succinate,
glucctnate, histirline, nitrate, glycylglycine and other organic acid
buffers. The preferred buffer herein is a histidine buffer.       A
"histitlitie buffer" is a buffer comprising hi stidine ions. Examples of
histidine buffers include histidine chloride, histidine acetate, histidine
phosphate, histidine sulfate. The preferred histidine buffer identified in
the examples herein was found to be histidine acetate. In the preferred
embodiment, the histidine acetate buffet is prepared by tittating:
1,-Instidine (free base, solid) with acetic acid (liquid). Preferably, the
hisridine buffer or histidineracetate buffer is at pH 55 to 6.5, preferably
pH 5,8 to 6.2.        A "saccharine,'" herein comprises the general
composition (CH20)11 and derivatives thereof, including monosaecharides,
disaticharides, utisaccharides, polysaccharides, sugar alcohols, reducing
sugars, nonreducing sugars, etc. Examples of sacchttrides herein include
glucose, SO05033, trehalose, lactose, fructose, maltose, dextran, glycerin,
clextcan, erythritol, glycerol, arabitol, sylitol, ambito!, mannitol,
mellibiose, melezitose, raffinose, mannotriose, stachyose, maltose,
lactulose, maltalose, glucitol, mattitol, lactitol, iso-makulose, etc. The
preferred saccharide herein is a nomeducing disaccharide, such as trebalose
or sucrose.        Herein, a "surfactant" refers to a surface-active agent,
preferably a nonionic surfactant. Examples of surfactants herein include
polysorbate (for example, polysorhaM 20 and, polysorbate 80); poloxamer
(e.g.  polorarner 188); Triton: sodium dodecyl sulfate (SDS); sodium laurel
sulfate; sodium oetyl glycoside; htury1-, rnytistyl-, linoleyl-,
orsteatyl-sullobetaine: lauryl., myristyl-, linoltyl- or stearyl-sarcosine;
linoleyl-, myristyl-, or cetyl-beMine; lamoamidopropyl-, coctunidopropyl-,
linoleamidopropyl-, myristainidopropyl-, palmidopropyl-, or
isostearamidopropyl-betaine (e.g. lauroamidopropyl); myristamidopropyl-,
pahnidopropyl-, or isostearamidopropyl-climethylamine; sodium methyl
cocoyl-, or disodium methyl oleyt-taurate; and the MONAQUATim series (Mona
Industries, Inc., Paterson, New Jersey); polyethyl glycol, polypropyl
glycol, and copolymers of ethylene and propylene glycol (e.g. Pluronics,
PF68 etc); etc. The preferred surfactant herein is polysorbate 20.        A
"HER receptor is a receptor protein tyrosine kinase which belongs to the
HER receptor family and includes EGPR, HER2, HER3 and HER4 receptors and
other members of this family to be identified in the future. The HER
receptor will generally comprise an extracellular domain, which may bind an
HER ligand; lipophilic Irani:membrane domain; a conserved intracellular
tyrosine kinase domain; and a carboxylterminal signaling domain harboring
several tyrosine residues which can be phosphorylated. Preferably the HER
receptor is native sequence human HER receptor.        The extrac.elhilar
domain of HER2 comprises four domains, Domain I (amino acid residues from
about 1-195), Domain 111 (amino acid residues from about 196-320), Domain
III (amino acid residues from about 321- 488), and Domain IV (amino acid
residues from about 489-632) (residue numbering without signal peptide).
See Garrett at at Mat Celt. 1.1: 495-505 (2003), Cho at at Nature 421:
756-760 c4)03), Franklin et at Cancer Cell 5:317-328 (2004), or Plowman at
at Proc. Natl. Acad. Sci. 90:1746-1750 (1993). See also Fig. 1 herein.
The terms "Erbil'," 'HERA", "epidermal growth factor receptor" and "EGER"
are used interchangeably herein and refer to EGFR as disclosed, for
example, in Carpenter at at Ann. Rev. Madam. 56:881-914 (1987), including
naturally occurring mutant forms thereof (e.g a deletion mutant HOER as in
Humphrey at at PNAS (USA) 87:4207-4211 (1990)), erMil refers to the gene
encoding the BOER protein product.       The expressions "ErbB2" and "DER2"
are used interchangeably herein and refer to human HER2 protein described,
for example, in Samba et at, Pt/AS (USA) 82:6497-6501 (1985) and Yamamoto
at al. Nature 319:230-234 (1986) (Genebank accession number 2(03363), The
term "erbli2" refers to the gene encoding human BrbB2 and "nem" refers to
the gene encoding rat p185'. Preferred 11ER2 is native sequence human
HEP,22..       'Erh113" and 'HR3 ' refer to the receptor polypeprid. e as
disclosed, for example, in US Pat. Nos. 5,183,884 and 5,480,968 as well as
Frans net MIAS (USA) 86;9193-9197 (1989).       The terms "Erhf34" and
"IIER4." herein refer to the receptor polypeptido as disclosed, for
example, in EP Pat Appla No 599,274; Plowman at at, Proc. Nati, Acad. Set
USA, 90;1746-1750 (1993); and. Plowman at at Nature, 366:473-475 (1993),
including isolorms thereof, e.g., as disclosed in W099119488, published
April 22, 1999.        By "HER ligand" is meant a polypeptide which binds
to and/or activates a HER receptor. The HER ligancl of particular interest
herein is a native sequence human HER ligand such as epiderruM growth
factor (EGET1 (Savage eta. J. Riot Chem. 247:7612-7621 (1972));
transforming growth factor alpha (f OF-a) (Marquardt at al., Science 223;
1079-1082 (1984)); aanpnitegialin also known as schwanorna or keratinocyte
autocrine growth factor (Shoyab at at Science 243:10744076 (1989); Kimura
at at Nature 348:257-260 (1990): and Cook at at Mat Cell Riot 11:2547-2557
(1991)); betacellulin Piing at at. Science 259:1604-1607 (1993); 



and Sasada a at Biothern. Bianhys. Res. Commun. 190:1173 (1993));
heparin---binding epidermal growth factor (HB-EGF) (Higashiyanna Mai,
Science 251:936-939 (1991)); epiregulin (Toyoda et at, "I, Blot Chem.
270:7495-7500 (1995); and Kornurasaki ant Oncagene 15:28414248(199'!)); a
heregulin (see below); neuregulin-2 RG-2) (Cutaway a at, Nature 387:512-515
(1997)); neurega lin-3 (NRG-3)(Zhangetct, Proc. Nail. Aced Set 94:9562-9567
(1.997)); neutegul in-4 (NR0-4) (Harari era?. Opecogene 18:2681-89 (1999))
or cripto (CR-1) (Kannan a at J. Blot Chan. 272(6):3330-3335 (1997)). HER
lilgands which bind EGER include EGF, TGF-u, amphiregulin, betacellulin,
H}3-EGE and epitegulin. HER Rpm:is which bind ITER3 include hen:gams. HER
Uganda capable of binding EER4 include betacellulin, epiregulin, HB-E-OF,
NRG-2, NR0-4 and heregulins.       "Heregulin" (HRG) when used herein
refers to a polypeptide encoded by the heregulin gene product as disclosed
in 'U.S. Patent No. 5,641,869 or Marchionni et at, Nature, 362:312-318
(1993). Examples of heregulins include heregulin-a, heregulit41,
heregmlind32 and heregulin-133 (E-Iolmes cent, Science, 256:1.205- 1210
(1992-) and U.S. Patent No. 5,641,869); nen differentiation factor (NUE)
(Pele,s cent Cell 69:205-216 (1992)); acetylcholine receptor-inducing
activity (ARIA) (Falls et at Cell 72q301-815 (1993)); glisi growth factors
(GGEs)(ivlarchionni et at, Nature, 362:312-318 (1993)); sensory and motor
neuron derived factor (SMDF) (Ho et at J. Blot Chem. 270:14523-14532
(1995)); y-heregulin (Schaefer et at Otecogene 15:1385- 1394 (1997)). The
term includes biologically active fragments and/or amino acid sequence
variants of a native sequence HRG polypeptide, such as an BOP-like domain
fragment thereof (c.c. HR0131177_244).       A "HER dimes" herein is a
noneovalently associated dimes comprising at least two different HER
receptors. Such complexes may form when a cell expressing two or more HER
receptors is exposed to an BEER ligancl and can be isolated by
immune-precipitation and analyzed by SDS-PAGE as described in Sliwkowski et
aL,J. Riot Chem., 269(20):14661-14665 (1994), for example. Examples of such
IIER dialers include EGBRHER2, 1ER2-11ER3 and HER3-HER4 heterodirciers.
Moreover, the HER darter may comprise two or more HERk-Th receptors
combined with a different HER receptor, such as HERS, HERA- or EGER. Other
proteins, such as a cytokine receptor subunit (e.g. gp1.30) may be
associated with the dimes.        A. "hettrodimerie binding site" on HER2,
refers to a region in the extra.celliilar domain of HER2 that contacts, o.r
interfaces with, a region in the extracelin Ear domain of EGER, HER3 or
HER4 upon formation of a dimer therewith. The region is found in Domain H
of HER2 Franklin ant Cancer Cell 5:317-328 (2004).       "HER activation"
or "1ER2 activation" refers to activation, or pliospborylation, of any one
or more HER. receptors, 037 I.MR2 receptors. Generally, HER activation
results in. signal transduction (e.g. that caused by an intracellular
kinase domain of a HER receptor phosphorylatirig tyrosine residues in the
HER receptor or a substrate polypeptide). HER activation may be mediated by
HER ligand binding to a HER dinter comprising the HER receptor of interest_
HER rigand binding to a HER dirtier may activate a Rinasa domain of one or
more of the HER receptors in the dimer and thereby results in
phosphorylation of tyrosine residues in one or more of the HER receptors
and/or phosph.orylation of tyrosine residues in additional substrate
polypeptides(s), such as Akt or MARK hattacelltdar kinases.       The term
"antibody herein is used in the broadest sense and specifically covers full
length monoclonal antibodies, polyclonal antibodies, nushispecific
antibodies (e.g. bispecific antibodies) formed from at least two full
length antibodies, and antibody fragments, so long as they exhibit the
desired biological activity.        The term "monocMnal antibody" as 35eci
herein refers to an antibody obtained from a population of substantially
homogeneous antibodies, Le., the individual. antibodies comprising the
population are identical and/or bind the same epitope, except for possible
variants that may arise during production of the monoclonal antibody, such
variants generally being present in minor amounts. In connast to polyclonal
antibody preparations that typically include different antibodies directed
against different determinants (epitopes), each ancnociconal antibody is
directed against a single determinant on the antigen. In addition to their
specificity, the monoclonal antibodies are advantageous in that they are
uncontaminated by other iimmunoglobulins. The modifier "monoclonal"
indicates the character of the antibody as being obtained from a
substantially hornogeneou.s 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 hybridorna method first described by
Kohler et al., Nature, 256495 (1975), or may be mada by recombinant DNA
methods (see, e.g., U.S. Patent No. 4,816,567). The "monoclonal antibodies
may also be isolated from phage antibody libraries using the techniques
described in Clackson at al., Nature, 351624-628 (1991) and Marks et at,,
I. Mal. Biol., 222:581-597 (1991), for exaniple.        The monoclonal
antibodies herein specifically include "chimeric" antibodies in which a
podium of the heavy and/or light chain is identical with or homologous to
corresponding sequences in antibodies derived from a particular species or
belonging to a particular antibody class or subclass, while the remainder
of the chain(s) is identical with or homologous to corresponding sequences
in antibodies derived from another species or belonging to another antibody
Class or subclass, as well as fragments of such antibodies, so long as they
exhibit the desired biological activity (U.S. Patent No. 4,816,567; and
Morrison flat, Frac. Natl. Acad. Sat USA, 816851-6855 (1984)). Chimeric
antibodies of int:meat herein include "primatized" antibodies comprising
variable domain antigen-binding sequences derived from a non-human primate
(e.g. Old World Monkey,. Ape etc) and human constant region sequences.
"Antibody fragments" comprise a portion of a hill length antibody,
preferably comprising the antigen- binding or variable region thereof.
Examples of antibody fragments include Fab, Fab', F(a11)2, and Fv
fragments; &bodies; linear antibodies: single-chain antibody molecules: and
raultispecilie antibodies fornied from antibody fragriterit(s). A "HI
length antibody" is one which. comprises an antigen-binding variable region
as well as a light chain constant domain (C1) and heavy chain constant
domains, C1j1, C112 and C1-13. The constant domains may be native sequence
constant domains (e.g. human native sequence constant domains) or amino
acid sequence variants thereof. Preferably, the full length antibody has
one or more effector functions.       The term "main species antibody"
herein refers to the antibody structure in a composition which is the
quantitatively predominant antibody molecule in the composition. In one
embodiment, the main species antibody is a BER2 antibody, such as an
antibody that binds to Domain II of ELEP2, entibody that inhibits HER di
rnerimition more effectively than TfaStflaltf/ab, and/or an antibody which
binds to a heterodimedc binding site of HER2. The preferred embodiment
herein of a main species HER2 antibody is one comprising the variable light
and variable heavy amino acid sequences in SEQ ID Nos. 3 and 4, and most
preferably comprising the light chain and heavy chain amino acid sequences
in SEQ ID Nos. 15 and 16 (Perin/numb).        An "amino acid sequence
variant" antibody herein is an antibody with an amino acid sequence "%villa
differs from a main species antibody. Ordinarily, amino acid sequence
variants will possess at least about 70%  homology with the main species
antibody, and preferably, they will be at least about 80%, more preferably
at least about 90% homologous with the main species antibody. The manna
acid sequence variants possess substitutions, deletions, and/or additions
at certain positions within or adjacent to the amino acid sequence of the
main species antibody. Examples of amino acid sequence variants herein
include acidic variant (e.g. detainielated antibody variant), basic
variant, the antibody with an amino-terminal leader extension (e.g. VHS-)
on one or two light chains thereof, antibody with a C-terminal lysine
residue on one or two heavy chains thereof, etc, and includes combinations
of variations to the amino acid sequences of heavy and/or light chains. The
antibody variant of particular interest herein is the antibody comprising
an amino-terminal leader extension on one or two light chains thereof,
optionally further comprising other amino acid sequence and/or
glycosylation differences relative to the main species antibody.        A
'therapeutic monoclonal antibody" is an antibody used for therapy of a
human subject. Therapeutic monoclonal antibodies disclosed herein include:
HER2 antibodies for cancer and various nomirnalignant diseases or
disorders; CD20 or BR3 antibodies for therapy of B cell malignancies,
autoimmune diseases, graft rejection, or blocking an immune response to a
foreign antigen; IgE antibodies for therapy of an IgE-mediated disorder;
0175 or VEOF antibodies for cancer therapy.        A "glycosylation
variant" antibody herein is an antibody with one or more carbohydrate
moeititi.s attached thereto which differ from one or more carbohydate
moieties attached to a main species antibody. Examples of glycosylation
variants herein include antibody with a 01 or 02 oligosacchaffile
structure, instead a GO oligosaccharide structure, attached to an Fe region
thereof, antibody with one or two carbohydrate moieties attached to one or
two light chains thereof, antibody with no carbohydrate attached to one or
two heavy chains of the antibody, etc, and combinations of glycosylation
alterations.        Where the antibody has an. Fe region, an
oligosacchatide shy-ain't) such as that shown in Fig. 16 herein may be
attached to one or two heavy chains of the antibody, e.g. at residue 299
(298, Eu numbering of residues). For Pertuzumab, GO was the predominant
oligosaccharide structure, with other oligosaccharide structures such as
GO-Fr 0-1, Man5, Math, 01-1, 01(1-6), 010-3) and 02 being found in lesser
amounts in the Pertuzumab composition.        Unless indicated otherwise,
'01 olrgosaccharide structure" herein includes (3-1, 01-1, 01(1-6) and
01(1-3) structures.        An "amino-terminal leader extension" herein
refers to one or more amino acid residues of the amino-terminal leader
sequence that are present at the amino-terminus of any one or more heavy or
light chains of an antibody. An exemplary amino-terminal leader extension
comprises or consists of three amino acid residues, VHS, present on one or
both light chains of an antibody variant.        "Homology" is defined as
the percentage of residues in the amino acid sequence variant that are
identical after aligning the sequences and introducing gaps, if necessary,
to achieve the maximum percent homology. Methods and computer programs for
the alignment are well known in the art. One such computer prom-am is
"Align 2, authored by Genentech, Inc., which was filed with user
documentation in the United States Copyright Office, Washington, DC 20559,
on December 10, 1991. 



Antibody "effector functions" refer to those biological activities
attributable to the Fe region (a native sequence Fe region or amino acid
sequence variant Fe region) of an antibody, Examples of antibody effector
functions include Clq binding; complement dependent cytotoxicity; Fc
receptor binding; antibody-dependent  .. cell receptor; cell-mediated
cytotoxicity (ADCC); phagoeyt sis; down regulation of cell surface
receptors BCR), etc.       Depending on the amino acid sequence of the
constant domain of their heavy &tains, full length antibodies can be
assigned to different "classes". There are five major classes of full
length antibodies: IgA, IgD, IgE, IgG, and IgM, and several of these may be
further divided into "subclasses" (isotypes), e.g., IgGI, IgG2, Ig03, IgG4,
IgA, and IgA2. The heavy-chain constant domains that correspond to the
different classes of antibodies are called a, 8, a, y, and p, respectively.
The subunit structures and three-dirt-tensional configurations of different
classes of iinniunoglobulins are well known.        "Anfibody-dependent
cell-mediated cytotoxieity" and "ADC" refer to a cell-renectiated reaction
in which nonspecific cytotoxic cells that express Pc receptors (FcRs) (e.g.
Natural Killer (NEC) cells, neutrophils, and macrophages) recognize bound
antibody on a target cell and subsequently cause lysis of the target cell.
The primary cells for mediating ADCC, NEC cells, express FcyRIII only,
whereas monocytes express FcyRI, FeyRII and FcIRTIT. RR expression on
hematopoletic cells in summarized is Table 3 on page 464 of Ravetch and
Kinet, Annu. Rev. Mununol 9:457-92 (1991), To assess ADCC activity of a
molecule of interest, an in vitro ADCC assay, such as that described in US
Patent No. 5,500,362 or 5,821,337 may be performed. Useful effector cells
for such assays include peripheral blood mononuclear cells (PBMC) and
Natural Killer (NK) cells. Alternatively, or additionally, ADCC activity of
the molecule of interest may he assessed in vivo, e.g., in a animal model
such as that disclosed in Clynes et at. PHAS (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 PcyRIII
and perform ADCC effector function. Examples of human leukocytes which
mediate ADCC include peripheral blood mononuclear cells (PBMC), natural
killer (NEC) cells, monocytes, cytotoxic T cells and neufrophils; with
PBMCs and NEC cells being preferred. The effector cells may he isolated
from a native source thereof, e.g. from blood or Pl3Mtils as described
herein..        The terms "Pc receptor" or "Pc.R" are used to describe a
receptor that binds to the Pc region of an antibody. The preferred RR is a
native sequence human FcR. Moreover, a preferred Felt is one which binds an
Ig-G antibody (a gamma receptor) and includes receptors of the PcyRI,
FcyRII, and Fey BM subclasses, including allelic variants and alternatively
spliced forms of these receptors. PeyRIT receptors inettide FeyRILA (an
"activating receptor") and FcyRITB (an "inhibiting receptor"), which have
similar amino acid sequences that differ primarily in the cytoplasmic
domains thereof. Activating receptor FcyRIIA cotte.D ins an imnumoreceptor
tyrosine-based activation motif (ITAM) in its cytoplasmic domain.
Inhibiting receptor PcyRIU1 contains an irnmunoreceptor tyrosine-based
inhibition motif onm) in its cytoplasmic domain. (see review M. in Dadron,
Anna, Rev. frnammol. 15:203-234 (1997)). Pelts are reviewed in Ravetch and
Kinet, Artnu. Rev. loununol 9:457- 92(1991); Cape( a al.. Tratnwtornethods
4:25-34(1994): and de Haas et at, .1. tab. Clin. Med. 126:330-41 (1995).
Other Peas, including those to he identified in the future, are encompassed
by the term "PcR" herein. The term also includes the neonatal receptor,
Fan, which is responsible for the nansfer of maternal ligGs to the fetus
(Guyer et at, J. Inunanol. 117:587 (1976) and Kim a at, J. famtunol, 24:249
(1994)).         "Complement dependent cytotoxicity" or 'CDC" refers to the
ability of a molecule to lyse a =get in the. presence of complement. The
complement activation pathway is initiated by the binding of the first
component of the complement system (Clq) to a molecule (e.g. an antibody)
completed with a cognate antigen.  To assess complement activation, a CDC
assay, e.g. as described in Gazzano-Santoro at at, 3. inununot Methods
202:163 (1996), may be performed.        "Native antibodies" are usually
hetcroteimmeric glycopromins of about 150,000 daitons, composed of two
identical light (14 chains and two identical heavy (11) chains. Each light
chain is linked to a heavy chain by one covalent disulfide bond, while the
number of disulfide linkages varies among the heavy chains of different
immunoglobulin isotypes. Bach heavy and light chain also has regularly
spaced intrachain disulfide bridges. Bach heavy chain has at one end a
variable domain (VH) followed by a number of constant domains. Each light
chain has a variable domain at one and (VI) and a constthst 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 domair .
is aligned with the variable domain of the heavy chain. Particular amino
acid residues are believed to form at interface. between the light chain
and heavy chain variable domains.        The term "variable" refers to the
fact that certain portions of the vat-fable 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 (Ha). The variable domains of native heavy and light chains each
comprise four FRs, largely adopting a li-sheet configuration, connected by
three hypervatiable regions, which form loops connecting, and in some cases
forming part of, the 3-8heat stracture. The hypervariable regions in each
chain are held together in close proximity by the FiRs and, with the
hypervariable regions from the other chain, contribute to the formation of
the antigen-binding site of antibodies (see Fiabat at at, Sequences of
Proteins of Itruisonalogh.c.al interest, 5th Ed. Public Health 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 cellular cytotoxicity (ADCC).        The term
"hypervariable region" when used herein refers to the amino acid residues
of an antibody which are responsible for antigen-binding. The hypervariable
region generally comprises amino acid residues from a "complementarity
determining region" or "CDR" (e.g. residues 24-34 (1.1), 50-56 (L2) and
89-97(12) in the light chain variable domain and 31-35 (HI). 50-65 (112)
and 95-102 (113) in the heavy chain variable domain; Kabat at at, Sequences
of Proteins of Immunological Interval, 5th Ed. Public Health Service,
National Institutes of Health, Bethesda, MD. (1991)) and/or those residues
from a "hypervariable loop" (e.g. residues 26-32 (El), 50-52 (1.2) and
91-96 (L3) in the light chain variable domain and 26-32 (H1), 53-55 (H2)
and 96-101(113) in the heart chain variable domain; Chothia and LeskJ. Mot
Bid. 196:901-917 (1987)). "Framework Region" or "FR" residues are those
variable domain residues other than the hypervariable region residues as
herein defined. Papain digestion of antibodies produces two identical
antigen-binding fragments, called "Fah' fragments, each with a single
antigen-binding site, and a residual "Fe" fragment, whose name reflects its
ability to crystallize readily. Pepsin treatment yields an F(alit)2
fragment that has two antigen-binding sites and is still capable of
cross-linking antigen.        "Fe is the minimum antibody fragment which
contains a complete antigen-recognition and antigen-binding site. This
region consists of a (timer of one heavy chain and one light chain variable
domain in tight,  non-covalent association. it is in this configuration
that the three hypervariablc regions of each variable domain interact to
define an antigen-binding site on the surface of the Vki-Vid dimer.
Collectively, the six hypervariable regions confer antigen-binding
specificity to the antibody. However, even a single variable domain (or
half of an 17v comprising only three hypes-variable regions specific for an
antigen) has the ability to recognize and hind antigen, although at a lower
affinity than the entire binding site         The Fab fragment also
contains the constant domain of the light chain and the first
coma-at:domain (CHI) of the heavy chain. Fab' fragments differ from Fab
fragments by the addition of a few residues at the earboxy terminus of the
heavy chain CHI domain including one or more cysteines from the antibody
hinge region. Fab'-SH is the designation herein for Fab in which the
eysteine residue(s) of the constant domains hear 



at least one free thioi group. F(ah')2 antibody frogmen* originally were
produeed as pairs of Fab' fragments which have hinge cysteines between
them. Other chemical couplings of antibody fragments are also known. The
"light chains" of antibodies from any vertebrate species can be assigned to
one of two clearly distinct types, called kappa (n) and lambda 00, based on
the amino acid sequences of their constant domains. "Single-chain Pv" or
"scl2v" antibody fragments comprise the VEI and V1of antibody, wherein
these domains are present in a single poiypeptide chain. Preferably, the Fr
polypeptide further comprises a polypepticle linker between the Vri and VI,
domains which enables the scriv to. form the desired structure for antigen
binding. For a review of seFv see Pittekihin in The Pharmacology of
Monoclonal. Antibodies, vol. 113, Rosemburg and Moore eds.,
Springer-Verlag-, New York, pp. 269-315 (1994), HE.R2 antibody seFy
fragments are described in W093/16185;1.3.3. Patent No, 5,571,894; and U.S.
Patent No, 5,587,458. The term "diabodies" refers to small antibody
fragments with two antigen-binding sites, which fragments comprise a
variable heavy domain (VET) connected to a variable light domain (V1) in
the same polspeptide chain (VH, - YE). By using a linker that is too short
to allow pairing between the two domains on the same chain, the domains are
forced to pair with the complementary domains of another chain and create
two antigen-binding, sites. Nabodies are described more fully in, for
example, EP 404,097; WO 93/11161; and Hollinger et at, Proc. Natl. Aced,
Set USA, 90:6444 642'8 (1993).         "Humanized" forms of non-human
(e,g., rodent) antibodies are chimeric antibodies that contain minimal
sequence derived from non-human inummogiobulin. For the most part,
humanized antibodies are human immonoglobnlirrs (recipient antibody) in
which residues from a hypervariable region of the recipient are replaced by
residues from a hypervariable region of a non-human species (donor
antibody) such as mouse, rat, rabbit or nonhuman primate having the
desired-specificity, affinity, and capacity. in some instances, framework
region. t?...11.) residues of the human inuminoglobulin are replaced by
corresponding non-human residues. Furthermore, humanized antibodies may
comprise residues that are not found in the recipient antibody or in the
donor antibody. These modifications are made to further refine antibody
performance. In general, the hurn.anized antibody will comprise
substantially all of at least one, and typically two, variable domains, in
which all or substantially all of the hynervariable loops correspond to
those of a non-human immuttoglobtilin and all or substantially all of the
FRs are- those of a human imniuneglobulin sequence. The humanized antibody
optionally also will comprise at least a portion of an immunoglobutin
constant region (Fe), typically that of a human  immunciglobulin For
further details, see Jones et at, Nature 321:522-525 0986); Riedel-unarm at
at, Nature 332:323-329 (1988); and Presta, Carr Op. Slrrta Blot 2:593-596
(1992).        Humanized BER2 antibodies include huffiAlt4D54,
hurylAb4D5-2, huMAb /D5-3, huMAMD5-4, huMAMD5-5, iturvIAb4D5-6, hoMAb4D5-7
and bulviAb4D5-8 or Trastuzuraab (PIERCEPlitin) as described in Table 3 of
U.S. Patent 5,821,331 expressly incorporated herein by reference;
liturtanized 520C9 (W093121319) and humanized 2C4 antibodies as described
herein.        For the purposes herein, -Trastuzuniab," "HERCP.PTENC," and
"huMA134D5-8" refer to an antibody comprising the light and heavy chain
amino acid sequences in SEQ ID NOS. 13 and 14, respectively.        Herein,
"Pertuzumab," "rtitsMAb 201," and "OMMTARCirm" refer to an antibody
comprising the variable light and variable heavy amino acid sequences in
SEQ ID Nos. 3 and 4, respectfully. Where Pertuzumab is aft!] length
antibody, it preferably comprises the light chain and heavy chain amino
acid sequences in SBQ ID NOS. 1.5 and 16, respectively.       A "naked
antibody" is an antibody (as herein defined) that is not conjugated to a
.hemrologous molecule, such as a ova-Maxie moiety or radielabel.       An
"affinity matured" antibody is one with one or more alterations in one or
more hypervariable regions thereof which result an improvement in the
affinity of the antibody for antigen, compared to a parent antibody which
does not possess those alteration(s). Preferred affinity matured antibodies
will have Hal1011101al or even picomolar affinities for the target antigen.
Affinity matured antibodies are produced by procedures known in the art
Marks et al. Bialrechnolo,gy 10:779-783 (1.992) describes affinity
maturation by VII and VI, domain shuffling. Random nintagenesis of CDR
and/or framework residues is described by; flarbas at at Proc Nat. Aced,
Sot USA 91:3809-3813 (1994); Schiff et at Gene 169:147-155 (1995);
Iie.'"elton at at I Inunuttot. 155:1994.2004 (1995); Jackson flat, .1,
hnnutnot 154(7)t3310-9 (1995); and Hawkins at at, J. Mot, Biol. 226:889-896
(1992).       An "nonfat antibody" is an antibody which binds to and
activates a receptor. Generally, the receptor activation capability of the
agonist antibody will be at least qualitatively similar (and. may he
essentially quantitatively similar) to a native agenist ligand of the
receptor. An example of an agonist antibody is one which binds to a
receptor in the '[NE receptor superfairffly, such as DES, and induces
apoptesis of cells expressing the TNT receptor (e.g. DR5). Assays for
determining induction of apoptosis are described in W098/51793 and
W099/37684, both of which are expressly incorporated herein by reference.
Art "isolated" antibody is one which has been identified and separated
and/or recovered from a component of its natural environment Contaminant
components of its natural environment are materials which would interfere
with diagnostic or therapeutic uses for the antibody, and may include
enzymes, hormones, and other proteinaceous or nonproteinaceous solutes. In
preferred embodiments, the antibody will be purified (I) 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 sequertator, or (3) to homogeneity by SDS-PAGE under reducing
or nomeducing conditions using Coomm:sie blue or, preferably, silver stain.
Isolated antibody include; the antibody in situ within recombinant cells
since at least One component of the antibody's natural environment not be
present. Ordinarily, however, isolated antibody will he prepared by at
least one purification step.          11ER2 antibody which "inhibits HER
dimerintion MOM effectively than Trastuzumab" is 0115 which reduces or
eliminates HER diaters more effectively (for example at least about 24old
more effectively) than Trastmannab. Preferably, such an antibody inhibits
HERZ diraerization at least about as nifectivoly as an antibody selected
from the group consisting of minim monoclonal antibody 2C4, a Fab framuent
of mm-inn monoclonal antibody 2C4, Pertuzurnab, and a Fab fragment of
Rahman:eh One can evaluate HER climerffalion inhibition by studying HER
dirriers directly, or by evaluating HER activation,, or downstream
signaling, which results from HER dimerization, and/or by evaluating the
antibody-HER2 binding site etc. Assays for screening for antibodies with
the ability to inhibit HER dimerization more effectively than Trasnizuniab
are described in A.gus a at Cancer Cell 2: 127437 (2002) and W001/00245
(Adams at at). By way of example only, one may assay for inhibition of HER
dimenzation by assessing, for example, inhibition of HER dirtier formation
(see, e.g., Fig. IA-B of Agus et at Cancer Cell 2: 1.27-1.37 (2002); and
W001/00245); reduction in HER ligand activation of cells which express HER
directs (W001/00245and Pig. 2A-B of Agus at at Cancer Cell 2: 127437
(2002), for example): blocking of HER ligand binding to Dells which express
HER amen (WO0L/00245, and Fig. 2E of Agus at at Cancer Cell 2: 127-137
(2002), for example); cell growth inhibition of cancer cells (e.g. MCF7,
.MDA-MD-134, ZR-754, MD-ME-175, T-47D cells) which express HER dime:7s in
the presence (or absence) of HER ligand (W001/00245and Pigs. 3k-fl of Agus
et al" Cancer Cell 2: 127-137 (2.002), for instance); inhibition of
downstream signaling (for instance, inhibition of ERG-dependent .AKT
phosphorylation or inhibition of HRG- or TGFa- dependent SPE
phosphor:nation) (see, W001/00245, and flg. 2C-D of Agus et al. Cancer Cell
2: 127-137 (2002), for example). One may also assess whether the antibody
inhibits HER dimenzation by studying the antiliocly-1-MR2 binding site, for
instance, by evaluating a structure or model, such as a crystal structure,
of the antibody bound to 11ar:2 (See, for example, Franklin et at Cancer
Cell 5:317-328 (2004.)),       The HER2 antibody may "inhibit ERG-dependent
ART phosphorylation" and/or inhibit "ERG- or TGEct-dependent MAE.%
phosphorylation" more effectively (for instance at least 2-fold more
effectively) than Traffsizurnab (see A gus trot Cancer Cell 2: 127-137
(2002) and W001100245, by way of example).       The HER2 antibody may be
one which does "not inhibit 11E112 eetodomain Swinge" (Molina et at Cancer
Res. 61:4744-4749(2001).          BER_2 antibody that "binds to a
heterodimeric binding site" of /TER2, binds to residues in domain 11. (and
optionally also binds to residues in other of the domains of the HF.R2
exttaiAlular domain, such as domains l and III), and can sterically hinder,
at least to some extent, formation of a 11ER2-EGFR.,HE11241ER3, or
HER2-HER4 hotmodirrier. Franklin at at. Cancer Ce115:317-325 (2004)
characterize the ITER2.-Fertuzurnab crystal structure, deposited with the
WISE Protein Data Bank (TD Code ISM, illustrating an exemplary antibody
that binds to the beterodinueric binding site of HER2        An antibody
that "binds to domain Jr of 11E112 binds to residues in domain II and
optionally residues in other domain(s) of 11ER.2; such as domains I and EL
Preferably the antibody that binds to domain if binds to the junction
between domains I, LI and Ili of 13E112,        A "growth inhibitory agent"
when used herein refers to a compound or compositicn which inhibits growth
of a cell, especially a HER expressing cancer cell either in vitro or in
viva. Thus, the growth inhibitory agent may he one which significantly
reduces the percentage of HER expressing cells in S 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 Gl arrest and
Mpbase. arrest. Classical M-phase Mockers include the vincas (vincristine
and vittblastinc), taxanes, and topo U inhibitors such as doxorubicin,
epirubicin, datinonthicin, etoposide, and bleoraycin. Those agents that
arrest Cf. also spill over into S-phase artest, for example, DNA alkylating
agents such as tamoxifen, prednisorte, dacarbazine, mechlorethamine,
cisplatin, inettionexate, 5-fluorouracii, and are-C, Further information
can be found in The Molecular Basis of Cancer, Mendelsohn and Israel, eds.,
Chapter 1, entitled 'Cell cycle regulation, oncogenes, and antineoplastic
drugs" by Murakand et at (WE Saunders: Philadelphia, 1995), especially p,
13.       Examples of "growth inhibitory" antibodies are those which bind
to HER2 and inhibit the gowth of cancer cells overexpressing PIM. Preferred
growth inhibitory IIER2 antibodies inhibit growth of 5K-BP-3 breast tumor
cells in cell culture by greater than 20%, and preferably greater than 50%
(e.g. from about 50% to about 1.00%) at an antibody concentration of about
0.5 to 30 peml, where the growth inhibition is determined six days after
exposare of the SK-BR.-3 cells to the antibody (seell.S. Patent No.
5,677,171 issued October 14, 1997). The SIC-BR-3 cell growth inhibition
assay is described in more detail in that patent and hereinbelow. The
preferred growth inhibitory antibody is a humanized variant of marine
monoclonal antibody 4D5, e,g., Trastuzurriab.       An antibody which
"induces apoptosis" is one which induces progarnmed cell death as
determined, by binding of annexin V. fragmentation of DNA, cell shrinkage.,
dilation of endoplasinie reticulum, cell fragmentation, and/or formation of
membrane vesicles (called apoptotic bodies), The cell is usually one which
extiresz-:es the antigen to which the antibody binds. Preferably the cell
is a tumor cell For example, phosphandyl serine (PS) trarislocation can be
measured by annexin binding; DNA fragmentation can be evaluated through DNA
ladderittg; and nuclear/chromatin condensation along with DNA fragmentation
can be evaluated by any increase in hyporliploid cells. Preferably, the
antibody which induces apoptosis is one which results in about 2 to 50
fold, preferably about 5 to 50 fold, and most preferably about 10 to 50
fold, induction of annexin binding relative to untreated cell in an
arinexin binding assay using cells that express an antigen to which the
antibody binds, Examples of antibodies that induce apoptosis are IfficR2
antibodies 7C2 and 7F3, and certain D115 antibodies.        The "epitope
2C4" is the region in the extracellular domain of HER2 to which the
antibody 204 bin s In order to screen for antibodies which bind to the 2C4
epitope, a routine cross-blocking assay such as that described in
Antibodies, A Laboratory Manual, Cold Spring Harbor Laboratory, Ed Harlow
and David Lane (1988), can be performed. Alternatively, epitope, mapping
can be performed to assess whether the antibody binds to the 2C4 epitope of
HER2. Epitope 204 comprises residues from domain Ilia the extracellubr
domain of NM, 2C4 and Permzumati hind to the extra:cholar domain of HER2 at
the junction of domains!, II and EL Franklin etal. Cancer Cell 5:317-328
(2004). 



The "epitope 41)5" is the region in the eictracellular domain of BER2 to
which the antibody 41)5 (ATCC CR!, 10463) and Trastmurnab bind, This
epitope is close to the transmenibrane, domain of IMR2, and within Domain
IV of HER2. To screen for antibodies which bind to the 41)5 epitope, a
routine cross-blocking assay such as that described in Antibodies; A
Laboratory Manual, Cold Spring Harbor Laboratory, Ed Harlow and David Lane
(198B), can be performed. Alternatively, epitope snapping can be performed
to assess whether the antibody binds to the 41)5 epitope of I-TER2 (e.g.
any one or more residues in the region from about residue 529 to about
residue 625, inclusive, of HER2).       The "epitope 7C211F3 is the region
at the amino terminus:, within Domain I, of the extracellutar &Wahl of HER2
to which the -7C.2 and/or 7F3 antibodies (each deposited with the ATCC, see
below) hind. To screen for antibodies which bind to the 7C237E3 epilope, a
routine cross-blocking assay such as that described in Antibodies, A
Laboratory Manual, Cold Spring Harbor Laboratory, Ed Harlow and David Lane
(1988), can be performed. Alternatively, epirope mapping can be performed
to establish whether the antibody binds to the 7C217F3 epitope on HER2
(e.g. any one or more of residues in the region from about residue 22 to
about residue 53 of HER2).       "Treatment" refers to both therapeutic
treatment and prophylactic or preventative measures. Those in need of
treatment include those already with the disease as well as those in which
the disease is to be prevented. Hence, the patient to be treated herein may
have been diagnosed as having the disease or may be predisposed or
susceptible to the disease.       The MIMS 'cancer" and "cancerous" refer
to or describe the physiological condition in mammals that is typically
characterized by unregulated cell growth Examples of !cancer include, but
are not limited to, carcinoma, lymphoma, blastoma (including
medullohlastoma and rednohlastorna), sarcoma (including liposareonn and
synovitl cell sarcoma), neuroendocrine tumors (including careirmid tumors,
gastrinoma,and islet cell cancer), rne,sothelioma, schwainiorna (including
acoustic neurorna), meningionsa, aderiocarcirionia, melanoma, and leukemia
or lymphoid malignancies. More particular examples of such cancers include
SqUaMOUS cell cancer (e.g. epithelial squamous cell cancer), lung cancer
including small-cell lung cancer, non-small cell lung cancer,
adetiocaminorna of the lung and squamous carcinoma of the lung, cancer of
the peritoneum, hepatocellular cancer, gastric or stomach cancer including
gastrointestinal cancer, pancreatic cancer, glioblastoma, cervical cancer,
ovarian cancer, liver cancer, bladder cancer, latipatoma, breast cancer,
colon cancer, rectal cancer, colorectal cancer, =demi:trial or uterine
carcinoma, salivary gland carcinoma, kidney or renal cancer, prostate
cancer, valved cancer, thyroid cancer, hepatic carcinoma, anal carcinoma,
penile carcinoma, testicular cancer, esophagael cancer, rumors of the
hiliary tract, as well as head and neck cancer.       The term "effective
amount" refers to an amount of a drug effective to a disease in the patient
Where the disease is cancer, the effective amount of the drug may reduce
the number of cancer cells; reduce the turner size; inhibitslow to some
extent and preferably stop) cancer cell infiltration into peripheral
organs; inhibit (i.e., slow to some extent and preferably stop) tumor
metastasis; inhibit, to some extent, tumor growth; and/or relieve to some
extent one or more of the symptoms associated with the cancer. To the
extent the drug may prevent growth and/or kill existing cancer calls, it
may be cytostatic and/or cytotoxic. The effective amount may extend
progression free survival, result in :911 objective response (including a
partial response, PR, or complete response, CR), increase overall survival
time, and/or improve one or more symptoms of cancer. A "REP2-,xpressing
cancer" is one comprising cells which have HER2 protein present at lb cell
surface.       A cancer which "(nem:presses- a HER receptor is one which
has significantly higher levels of a HER receptor, such as HER2, at die
cell surface thereof, compared to a noncancerous cell of the same tissue
type. Such overexpression may be caused by gene amplification or by
increased transcription or translation. HER receptor overexpression may be
determined in a diagnostic or prognostic assay by evaluating increttsed
levels of the HER protein present on the surface of a cell (e.g. via an
imnamohistochemistry assay; Inc), Alternatively, or additionally, one may
measure levels ofFEBR-encodiag nucleic acid in the cell, ag. via
fluorescent in site  hybridization (FISH; see W098/45479 published October,
1998). southern blotting, or polymerase chain reaction (PCR) techniques,
such as real time quantitative Pac (RT-PCR). One rmay also study HER
receptor overexpression by measuring shed antigen (e.g., HER extracellular
domain) in a. biological fluid such as serum (see, e.g., U.S. Patent No.
4,933,294 issued June 12, 1990; W091/05264 published April 18, 1991; U.S.
Patent 5,401,638 issued March 28, 1995; and Sias et at. J. Immunoi. Methods
132: 73-80 (1990)). Aside from the above assays various in vivo assays are
available to the skilled practitioner. For example, one may expose cells
within the body of the patient to an antibody which is optionally labeled
with a detectable label, e.g. a radioactive isotope, and binding of the
antibody to cells in the patient can be evaluated, e.g. by external
scanning for radioactivity or by analyzing a biopsy taken from a patient
previously exposed to the antibody.        Conversely, a cancer vvhich
"does not overexpress HEW receptor" is one which does not express higher
than normal levels of HER2 receptor compared to a noncancerous cell of the
same tissue type.        A cancer which "ovcrexpresses" a HER ligaml is one
which produces significantly higher levels of that ligand compared to a
noncancerous cell of the same tissue type. Such ovetexpression may be
caused by gene amplification or by increased transcription or translation.
Overexpression of the HEIR ligand may be determined diagnostically by
evaluating levels of the ligand (or nucleic acid encoding it) in the
patient, e.g. in a tumor biopsy or by various diagnostic assays such as the
HIC, FISH, southernPCR or in vivo assays described above. The term
"cytotoxic agent" as used herein refers to a substance that inhibits or
prevents the function of '7.11 131 cells and/or causes destruction of
cells. The term is intended to include radioactive isotopes (e.g. At' , 1 ,
125 901861428153 :212 32 I , Y ,Re ,, Sin , B1 ,P and radinactiva isotopes
of La), theraotherapeutic agents, and toxins such as small molecule toxins
or enzymatically active toxin:: of bacterial, fungal, plant or animal
origin, including fragments and/or variants thereof       A
"chemotherapeutic agent" is a chemical compound useful in the treatment of
cancer. Examples of che,rnotherapeutie agents include alkylating agents
such as thiotepa and cyclosphosphamide (C.YrIOXANO.U); alkyl sulfor,ates
such as busulian, improsigan and piposulfan; aziridines such as benzodopa,
carboquone" rneturcdopa, and uredopa; ethylenimines and methylainclarnines
including aluatamine, wiethyleuernelamine, trietylenephosphocamide,
triethiyiene4h.iophosphoraraide and trirnethylolomelainaine; acetogenins
(especially bullattteirt and hullatacinone); la-9-tatrahricononnabinoi
(dronabinol, MARa101.0); beta-lapachone; lapachol; eolchicines; betulinie
acid; a camptothecin (including the synthetic analogue topotecan
(HYCA.MTIN(D), CPT-11 (irinotecan, CAMPTOSAR0), acetykamptotheein,
scopolectin, and 9- aminocamptothecin); bryostatin; callystadm CC4065
(Including its adozelesia, carzelesin and bizelesin synthetic analogues);
podophyllotoxin; podophyllinic acid; teniposide; cryptophycins
(particularly cryptophycin 1 and cryptophycin 8); dolastata; duocarm.ycin
(including the synthetic analogues, KW-2189 and 031211/11); eleutherobim
paneratis.tatin. a sarcodictyin; spongistatin; nitrogen mustards such as
chlorambucil, chlornaphazine, ch,olophosphamide, estramustine, ifosfarnide,
tricchloretharnine, mechlorethandrie oxide hydrochloride, melphalan,
novembichin, phenesterine, prednimustine, trolosfarriide, omen mustard;
nitrosmeas such as carmustine, chlorozotocin, fotemustine, hxyannir.e,
ninuistine, and ranirnrEusline: antibiotics such as the erediyne
antibiotics (a. g., ealicheamicin, especially calicheamicin g,aintriali and
calicheamicin omega: (see, e.g., Agnew, Chem bat Ed. Engl., 33: 183-186
(1994)); dynemicin, including dynemicin A; an esperamicin; as well as
neocatzinostatin chromophore and related chroinoprotein enediyne andobiotic
chroraophores), -24-  aclacinomysias, actinotnyein, auilwasnycin,
azaserine, bileemyeins, caetinornycin, carabicin, carminomycin,
carziaophilin, chroomitnycinis, clactinomycirs, datinorninoin, dotonthicin,
6--diazo-5-oxri-L-ttorleucine, doxorubicin (including ADRIAMYC mr(r),
morpholino-doxottibieln, eyanamorpholino-doxorubieiri,
2-pyrrolinodoitoruhiciti, doxorubiein HCI Liposome injection (DOXIIA),
iiposomai do- xorubicin TIC D-99 (MYOCET0), peglylated liposornal
doicorubicin (CAELTX0), and cleoxydoxorubicin), epinabicin, esortibicin,
idaroblein, inarcelloinvcin, mitornycins such as mitomyein C, unycophenolic
acid, nogridaritycin, olivernycins, peplornyein, porfiromycin, purotnycin,
queilamychs, rocierubicin, streptonigin, streptozocin, tubercidia,
ubenitnex, zinostatin, zorubicin; anti-metabolites such as methaexate,
gemeitabine (GIEVIZARCO), teigafur (IIFFORAL.), capeeinabine (XELODAC1,0),
an epothilone, and 5-fluorouracil (5-FLI); folic acid analogues such as
denopterin, methotrexate, pteropterin, trimetrexate; patine analogs such as
Eudarabine, 6-mercaptopuriate, thioguanine; pyrimicline analogs such as
=citable, azacitidine, 6-azattridirte, CaM30111T, cytarabine,
dideoxylnidine, doxifiuridine, onocitabine, floxtaidine; anti-adrenals such
Me arninogluteillimide, raitotane, trilostano; folic acid replenisher such
as frolinic acid; aceglatone; aldophosphamide glycoside; arainolevolinie
acid; ettituracii; arnsacriae; bestrabucili hisantrene; edatraxate;
defofarnine; dernecoleine; diazionone, elfornithine; elliptinium acetate;
etogincid; g,allitain nitrate; hydroxymea; lentinan; lonidainine;
maylansirtoicls such as maytansine and ansamitocins; mitoguazone;
mitoxantrone; mopidaninol; nitraerine; pentostatin; phenaraet; piranthicin;
losoxantrono; 2-eihylhydrazide; procarbazine; PSK(r) polysaccharide complex
(TIS Natural Products, Eugene, OR); tazoxatte; rhizoxin; sizofiran;
spirogermarlitim; renuazonic acid; triaziquent,
2,2`,2"-trichlorotrierhylamine; trichothecenes (especially T-2 toxin,
yen-solaria A, rorldin A and anguidine); urethan; dacarbazine;
mannoinustine; initobronitol; mitolactol; pipobroman; gacytosine;
ambinoside (".P,,ra-C"); thictoPir, taxoid, ag, paelitaxel (rAxot.(r)),
albumin-engineered nar,opartiele formulation of paclitaxel (ABRAXAN'Hem),
and docetaxel (l'AXOTERE(D); chleranbucil; 6-thiognanine; rnereaptoporine;
methotrexate; platinum agents such as cisplatin, oxaliplatin, and
earboplatin; vincas, which prevent tubulin polymerization from finning
micretabilles, including vinblastine (s/EDAM-0), vincristine (ONCOVINO),
Vila:15Si= (ELDISINEti0, FILDESINW), and vinorelbine (NAVELBINES);
etonur,ide (VP-16); ifosfamide; raitoxantrone; teucovovin; novanutue;
eclatrexate; daunomycia; arninopterin; ibandronate; topoisomerase inhibitor
RFS 2000; difluoromelihylornithine (UME0); intinoids such as retimiic acid,
including bexarotene (TARGRETE's@); bisphosphonates such as elodronate (for
example, BONF,FOSO or OSTACq_a), otidronato (DIDROCAL0), NE-58095,
zoledronic acidizotedronate (ZOMETA40), alendronate (FOSAIVIA,X010),
pamicironate (AREDIA0), tilucirottate (SKB1L1D(r)-), or risedronate
(ACTON-E'LCO); troxaeitabine 1,3-dioxolane rmcleciside cytosine analog);
aPAISISaSO oligottucleotides, particularly those that inhibit expression of
genes in signaling pathways implicated in aberrant cell proliferation, such
as, for example, PKC-alpha, Rat, H-Ras, and epidermal growth factor
receptor (BOH-R); vaccinus such as THERATOPEO vaccine and gne therapy
vaccines, for example, ALLOVECTE9it vaccine, LEUVECTLN- vaccine, and
WOOD(r) vaccine; topoisornerase I inhibitor (e,g., LIIRTOTBCANO);
ratRIIABAP,ELLX(r)); BAY439006 (sirrafenib; Bayer); 50-11248 (Pfizer);
pectifcisine, COX-2 inhibitor (e,g. celecoxib or etriticoxib), proteosome,
inhibitor (e.g. P5341); borrezmnib (VELCADE(r)); CCI-779; tipifirnib
(R11577); orafenib, ABT510; Bc1--2 inhibitor such as ablirnersen sodium
(GENASENSE@); pixantrone; BOW inhibitors (see definition below); OTOSille
kinase inhibitors (see definition bulgy)); and pharmaceutically acceptable
salts, acids or derivatives of any of the above; as well as combinations of
two or more of the above such as CHOP, an abbreviation for a combined
therapy of cyclophospliamicie. doxorubicin, 



vincristine, and prednisolone, and FOLFOX, an abbreviation for a treatment
regimen with oxaliplatin (1.1_,OXATINTm) combined with 5-FU and
IttICOVOViEL        Also included in this definition are anti-hormonal
agents that act to regulate or inhibit hormone action on tumors such as
anti-estrogens with mixed agonistiantagonist profile, including, tamoxifen
(NOLVADEX0), 4-hydroxytarrioxifen, toremifene (PARESTON(r)), idexifeue,
drciloxife,ne, ralosifene (EVISTA qg), tioxifene, keoxiferte, and selective
estrogen receptor modulators (SERMs) such as SERM3; pure anti-estrogens
without agonist properties, such as fulvestrant (PASI.ODEX@), and EM800
(such agents may block estrogen receptor (ER) dimerization, inhibit DNA
binding, increase ER turnover, and/or suppress ER levels); aromatase
inhibitors, including steroidal aromatase inhibitors such as form. estane
and exemestarie (AROMASINID), and nonsteroidal areinatase inhibitors such
as anastrazole (ARIMIDEX@), letrozole (FEMARAO) and aminoghatethianide, and
other aromatase inhibitors including verozole (RIVISOR@), tnegestrol
acetate (1,4Et3ASE(r)), fadrozole, imidazolvi luteniziug hormone-relenting
hormone agonists, including leuprolide (LUPRONO and ELI-CAROM, goserelin,
busetelin, and hipterelin; sex steroids, including progestines such as
megestrel acetate and medroxyprogesterone acetate, estrogens such as
diethylstilbestrol and premarint and anthogensketineids such as
fitioxymesteroue, all hamsretionic acid and fentetinide; oriaprktone;
anti-progesterenes; estrogen receptor down-regulators (ERIN; anti-androgens
such as Ratan-aide, nilutamide and Lei:haat-nide; testolactone, and
pharmaceutically acceptable salts, acids or derivatives of any of the
above; as well as combinations of two or more of the above.       As used
herein, the term "EGER-targeted drag" refers to a therapeutic agent that
binds to EC1FR. and, optionally, inhibits HOER activation. Examples of such
agents include antibodies and small molecules that bind to EGER_ Examples
of antibodies which bind to HOER include IviAb 579 (ATCC CIL", HE 8506),
NfAb 455 (ATCC CRL 11E8507), lvlAb 225 (ATCC CRI: 8508), MA,b 528 (ATCC
CP.L. 8509) (see, US Patent No. 4,943, 533, Mendelsohn et al.) and variants
thereof, such as chirn.erized 225 (C225 or Cetuximab; ERBUTIXO) and
reshaped human 225 (11225) (see, WO 96/40210, lanclone Systems Inc);
antibodies that bind type 11 mutant EGER (US Patent No. 5,212,290);
humanized and chimeric antibodies that hind HOER as described in US Patent
No. 5,891,996; and human antibodies that bind EGER; such as MIX-HOP (see
W098150133, Abgenix). The anti-HOER antibody may be conjugated with a
eytotoxic agent, thus generating an hatruniocennigate (set ER659,439A2,
Merck Patent GmbH). Examples of small molecules that hind to HOER include
ZD1839 or Getitinib (1EESSATM; Asta Zeneca), CP-358774 or Erlotinibla
(TAR.ClaVAThl; Genentech/0ST) and A01478, A01571 (30 5271; Sugen).        A
"tyrosine kittase inhibitoris a molecule which inhibits to some extent
tyrosine kinase activity of a tyrosine kinase such as a HER receptor.
Examples of such inhibitors include the HOER-targeted drugs noted in the
preceding paragraph as well as small molecule HER2 tyrosine kinase
inhibitor such as 7AK165 available front Taketla, dual-HER inhibitors such
as E103-569 (available from Wyeth) which preferentially binds HOER but
inhibits both HER2 & EGFRoverexpressing cells, 0W572016 (available from
(3laxo) an oral 11E82 and EGER tyrosine idnase inhibitor, and PRI-166
(available from Havarti* pan-HER inhibitors such as canertinib (C1-1033;
Rharrnacia), Raf-1 inhibitors such as antisensa agent 1515-5132 available
from ISIS Pharmaceuticals which inhibits Rat-I signaling; non-HER targeted
TK inhibitors such as imatinib tnesylam (Gleevacm) available from Giaxo;
MARK extracellular regulated kinase I inhibitor CI-I040 (available from
Phatnacia); quinazolines, such as PD 153035,1143-chloreanilino)
quinazoline: pyridopyrimidines; pyrimidopyri midi nes; -26-
pyrrolopyriturdines, such as COP 59326, COP 60261 and COP 62706;
pyratzolop,yrimidines, 4-(pheny1arnino)- 71I-pyrrolo[2,3-d] pydraidine,s;
eturannin (difertiloyi methane, 4,5-his (4-fluoroanilino)phtlialimide);
tyrphostines containing nitrothiophene moieties; PD-0183805 (Warner-Umber);
amisense molecules (e.g. those that hind to I-EBR.-encoding nucleic acid);
quinexalines (US Patent No. 5,804,396); typhostins (US Patent No.
5,804,396); ZD6474 (Astra Zeneca); PTK-787 (Novartis/Schering AG): pan-HER
inhibitors such as CI4033 (Pfizer); Affinitac (ISIS 3521;Imatinib mesylate
(Gleevac; Nc.)vartis); PK! 1.66 (Hi-wards); 0W2016 (Olaxo SmitliKlint..),
CI4033 (Pfizer); EKB-569 (Wyeth); Semaxinits (Saigon); ZD6474
(Astraleneca);  PTK- 787 (Novartis/Schering A0); INC-1C11 (Imcione); or as
described in any of the. following patent publications: US Patent No.
5,804396; W099/09016 (American Cyanimid); W098/43960 (American Cyanamid);
W097/38983 (Warner Lambert); W099/06378 (Warner Lambert); W099/06396
(Warner Lambert); W096130347 (Pfizer, Inc); W096/33978 (Leneca); W096/3397
(Zeneca); and W096/33980 (Zeneca).       An "anti-anglogenic agent" refers
to a compound which blocks, or interferes with to some degree, the
development of blood vessels. The and-angiogonic factor may, for instance,
be a small molecule or antibody that binds to a growth factor or growth
factor receptor involved in promoting angiogenesis. The preferred
antiangiogenic factor herein is an antibody that hinds to Vascular
Endothelial Growth Factor (VEOP), such as Devacizurriab (AVASTLN(13).
The term "cytokine is a generic term for proteins released by one cell
population which act on another cell as intercellular mediators. Examples
of such cytoldnes are lympholdaes, itionokities, and traditional
polypeptide hormones. Included among the cytokines are growth hormone such
as human growth hormone, Nmedtionyl human growth hormone, and bovine growth
hormone; parathyroid hormone; thyroxine: insulin; proinsulin; relaxin;
prorelaxini glycoprotein hormones such as follicle stimulating hormone
(ESTI), thyroid stimulating hormone (TSH), and luteini zing hormone (LH);
hepatic growth factor; fibroblast growth factor; prolactin; placental
lactop.en: tumor necrosis faster--a and -p; minteriaminhibiting substance;
mouse goriadotropimassociated peptide; inhibie; activin; vascular
endothelial gEDNifill factor; integrim thrombopoletin (TP0); nerve growth
factors such as NOE-13; platelet-growth factor; transforming growth factors
(Tomo such as TOP-a and TOP-fl; insulin-like growth factor-I and -II:
erythropoietin (FPO); osteoinductive factors; interferon:: such as
interferon-a,and 1; colony stimulating factors (C8Fs) such as
macrophage-C:8F (WI-C8F); granulocyte-macrophage-CSF (GM-CSF); and
granulocyte-CSE (G-C:81:1); interieutins (Ills) such as ILA,     IL-3,
IL-4, IL-5, IL-6, IL-7, 1L-8, IL-9,11.-10,11-11, IL-12; a tumor necrosis
factor such as TNT-a or THE-1k and other polypepticle factors including LIE
and kit ligaud (KL). As used herein, the term cytolciate includes proteins
from natural sources or from recombinant cell culture and biologically
active equivalents of the native sequence cytokines.        The antibody
which is formulated is preferably essentially pure astid desirably
essentially homogeneous (i.e. free from contaminating proteins etc).
"Essentially pure" antibody means a composition comprising at least about
90% by weight of the antibody, based on total weight of the composition,
preferably at least about 95% by weight. "Essentially homogeneous" antibody
means a composition comprising at least about 99% by weight of antibody,
based on total weight of the composition.        A "B--cell surface marker
or "B-Cell surface antigen" herein is an antigen expressed on the surface
of a B cell that can be targeted with an antibody that binds thereto.
Exeraplat3rsurface markers include the  CD10, CD19, CD20, CD21, CD22, CD23,
CD24, CD37, 040, (.D53, 0072, 073, 074, C0w75, CT.) w76, C077, CE/w78,
079a, 0D79b, CD80, 01)81, CDS2, 083, CDw84, CD85 and 0086 leukocyte surface
markers (for descriptions, see The Leukocyte Antigen Facts Book, 2'd
Edition. 1997, ed. Barclay et aL Academic Press, Harcourt Brace & Co., New
York). Other B-cell surface markers include RP103, FeRP12, B-cell CR2,
CCR6, P2X5, ITLA-DOE, CXCR5, FCE1t2, BItS, Bag, NAi.314, SL0CI6270,
FoRI-11, IRTA2, ATWT.2578, FcR113, arm, PeR116, BCN1A, and 239287. The
13-cell surface marker of particular interest herein is preferentially
expressed on B cells compared to other non-B-cell tissues of a mammal and
may be expressed on both precursor B cells and mature B cells, The
preferred E-cell surface marker herein is CO20 or BR3.        The "CD20"
antigen, or "CD20," is an about 35-1(Da, non-glycosylated pliosphoprotein
found on the surface of greater than 90% of B cells from peripheral blood
or lymphoid organs. CD20 is present on both normal B cells as well as
malignant E cells, but is not expressed CM stem cells. Other names for
01)20 in the literature include "Thlymphocyte-restricted antigen' and
''Bp351. The CD20 antigen is described in Clark et al, Proc. Natl. Acad.
Sri, (USA) 82:1766 (1985), for example.        Furely for the purposes
herein, "humanized 211.7" refers to a humanized variant of the 21-17
antibody whose CDR sequences are disclosed in US Patent No. 3,500,362
(Figs. 5 arid 6), expressly incorporated herein by reference. Examples of
humanized 2147 antibodies herein include the variants described in
W02004/056312, also expressly incorporated herein by reference, as well as
other variants, including, but not limited to: 11-17v16, 21-17v31, 2117v73,
2H7v75, 2117v96, 2117v114, 2H7v115, 2117v116, 2117v138, 2117$77, 2117v375,
In one embodiment, the humanized 2E7 antibody comprises one, two, three,
four, five or six of the following CDR sequences: CDR Li sequence RASES
VSYX11 wherein Xis tiik or L (SEQ. ID No. 67), for example SEQ. ID No. 57
(Fig. 18A), CDR L2 sequence of SEQ ID No. 58 (Pig. 18A), CDR .1.3 sequence
QQWXENFPT wherein Xis S or A (SEQ No. 68), forplc SEO ID No. 59 (Fig. 18A),
CDR Hi. sequence of SEQ ID No. 60 (Fig. 18'.3), CDR 112 sequence of
ATYPONOXISYNQKFKO wherein X is D or A (SEQ ID No. 69), for example SEQ. ID
No. 61 (Fig. In), and 



CDR FM sequence of VVYYSXXYWYEDV wherein the X at position 6 is N, A, Y, W
or 0, and the X at position 7 is S or R (SEQ M No. 70), for example SEQ ID
No. 62 (Fig. 18B),        The CDR sequences above are generally present
within human variable light and variable heavy framework sequences, such as
substantially the human consensus FR residues of human light chain kappa
subgroup I (V14), and substantially the human consensus FR residues of
human heavy chain subgroup MI MAI). See also WO 2004/056312 (Lowman at at).
The variable heavy region may he joined to a human IgG chain constant
region, wherein the region may be, for example, %GI. or Ig03, including
native sequence and variant constant regions.       In a preferred
embodiment, such antibody comprises the variable heavy domain sequence of
sac). ID No. 29 (v1.6, as shown in Fig. 1813), optionally also comprising
the variable light domain sequence of SEQ. ID No. 26 (v16, as shown in Fig,
18A), which optionally comprises one or more amino acid substitution(s)
positions 56, 100, and/or 100a, tg. 056A, N100A or N100Y, andlor SIO0alt in
the variable heavy domain and -2.8-  one or more amino acid substitution(s)
at positicns 32 and/or 92, e.g. 1v132L and/or 592k in the variable light
domain, Preferably, the antibody is an intact antibody comprising the tight
chain amino acid sequences of SEQ Nos, 63 or 64, and heavy chain amino acid
sequences of SEQ ID No. 65, 66,71 or 72. A preferred humanized 2E17
antibody is ocreilizuniab (Genentech).       The antibody herein may
further comprise at least one amino acid substitution in the Fe region that
improves ADCC activity, such as one wherein the amino acid substitutions
are at positions 298, 333, and 334, preferably 5298A,I3333A, and K334A,
using Eu numbering of heavy chain residues. See also US Patent No.
6,737,056B1, Presta. Any of these antibodies may compriset one substitution
in the Fe region that improves FeRn binding or serum half-life, for example
a substitution at heavy chain position 434, such as N434W. See also US
Patent No. 6,737,056B1, Fiesta.       Any of these antibodies may further
comprise at least one amino acid substitution in the Fe region that
increases CDC activity, for example, comprising at least a substitution at
position 326, preferably K326A or 1(326W. See also US Patent No.
6,528,624B1 (Idusogie et al.).       Some preferred humanized 2H7 variants
are those comprising the variable light domain of SEQ ID No, 26 and the
variable heavy domain of SEQ ID No. 29, including those with or without
substitutions in an Fe region (if present), and those comprising a variable
heavy domain with alteration NIO0A; or 056A and N100A; or D56A, N160Y, and
SIO0aR; in SEQ ID No. 29 and a variable light domain with alteration M3214
or 392A; or M321, and 592A; in SEQ ID No. 26.       M34 in the variable
heavy chain of 2117v16 has been identified as a potential source of
antibody stability and is another potential candidate for substitution.
In a summary of some various preferred embodiments of the invention, the
variable region of variants based on 21I7v16 comprise the amino acid
sequences of v16 except at the positions of amino acid substitutions that
are indicated in the Table below. Unless othervvise indicated, the 2117
variants will have the same light chain as that of v16. Exemplary Humanized
2117 Antibody Variants  One preferred humanized 2H7 comprises 2117v16
variable light rionmin sequence: DIQMTQSPSSI,SAS VGDRVT1TCRASSS
VS'ilvIHWYQQXYGKAP KPH APSNLASH VPSRHSGSGSG
TLTISSLQIPPDFAITYCQQWSIThaTtICQGTKVEIKR (SEQ. ED No. 26);       and 2H7v16
variable heavy domain sequence;
EvQLvEsocaLvQeocsLRLscsoyrF1syNrnwvRQAPoKGI.EwvoMypaNarTsvNQlcFKoR
FIISVDKSKNICIALQMINSLRAEDTAVYYCARVVYYSNSTWYFtw \voQaruvrvss (SEQ ID No.
29).       Where the humanized 2117v16 antibody is an intact antibody, it
may comprise the light chain amino acid sequence: DIQMTQSPSSI.SASVGDRV
ICRASSSVSYNIFIWIf QQ1(..POKAPICPLI-YAPSNLASGVPSRESGSGSGTIR
TUTISSLQPEDFATTYCQQWSFNITTFOQGICKVEIKRTVAAPSWitt IPSDEQLKSOTASSIVOLLNNFYPR
EAK.VQWKVDNALQSGNSQESVTEQDSEDSTYSIBSTLTLSICADYEKIHKVYACEVTFIQCiLSSPVTKSEN
RGEC (SEQ ID No. 63);       and the heavy chain amino acid sequence of SEQ
ID No. 65 or EVOLVES.GOGE.VQPOGSLItHSCAASGYTFTYNNIHW
VRQAPOKGLEWVGAIYI'LiNGUISYNQKFKGR
FTISVDKSKNTLYLQMNSLRAEDTAVYYCARVVYYSNSYWYFDVWOQUFLVTVSSASTKGPSVFPLAP
SSICSTSGOTAALOCINKDYFPEPNITVSWNSCIALTSGVEITHIAAVI.QS.SOIXSU3S`v-VTVPSSSLOTO
TYIC NVNIIKPSNICKYOKIOTHEKSCDK.THICPPCPA.PELLGGPS'z'FIIPPKPICDTUAISIC
k'EVTCVVVDNISHE
DrEVIfl13111-INAKTKPREETINSTYKrz'STILTVLHQUWI-NOKEYKCICVSNICALPATIBICII
SICAKGQPBEPQVYTLPPSREEIVITKNQVSLTCLVKGFITSDIANIEWESNCKQPENNYICITIVVILDSDOSP
F LYSICLTVDICSR'y'VQQGNVFSCSVMTIEALIINHYTQICSLSLSPC.3 (SHQ ID No. 71).
Another precerrecl humanized Mr antibody comprises 21-17v51 i rzisithle
light domain Stjuence:
DIQMTQSPSSE.SASVGDPNTITCRASSSVSYTAIWYQQKPGKAPKPLEVAPSNIASCINPSRESGSt3SGTET
ILTISSLQPEDFATYYCQQWAFFIPPTFGQGTKVISIKR (SEQ No. 73)       and 2117 v5I1
variable heavy domain sequences
EVQLVESGGGLVQPGGSLRLSCAASETIETSYNMkIWVRQAPGKGL,EWVGAIYPGNG'ATSYNQKFKGR
FTISVDKSKNTLYLQMNSILRAEDTAVYYCARSTVYYSYRWrFDVWCQGTIGVIVSS (SEQ ID No. 74),
Where the humanized 2117v511 antibody is an intact antibody, it may COMpi5O
the tight chain amino acid sequence:
DIQIVITQSPSSE,SASVGDRVTITCRASSSVSYLETWYQQKPGICAPEPLIMPSNLASGVPSRESOSGS0ID?
MTISSI.QPEDFATYYCQQWAFTWITGQGTICVEIKRTVAAPSVEIFFFSDEQLKSGTASVIICILNNFITR
EAVIQWICIDNALQSGNSQESVrriQDSEDSTYSLSSTLTLSKADYELECEIKVYACEVIEQ01,SSPVTICSFN



RGEC (SEQ ID No, 64)       and the heavy chain amino acid sequence of SEQ
ID No 66 or: EVQI,VESGGGI.NQPGQSLRLSCAASGY.TFTSTNMHWW.QAPGKGI.EW V 0
AIYEGNOATNYT,. if2KFKOR
PTISVDIC.SKNTLYL.QMNSLRAEDTAVYYCARVVYYSYRYWI'FDVWGQGfLVTVSSASTKGPSVFPIA
PSSKSTSOOTAALOCIVICDYITEPVTVSWNSGALTSGVHitTAVLQSSGLYSLSSVVTVPSSSLGTQTYI
CNVNFfKPSNTKVDIQCVEPKSCDATHTCPPCP,ts.PELI,GGPSVFE.FPPKLPKDTLMISICPEVMNVVDVS
H
EDPEVKI7NWYSIDOVEVEINAKTKPREEQYNATYRTISVUIVIRQDWI-NGICEYKICKVSNAALPAPIA.A.
TISICAICOQPPEPTITTLPPSREELMIENQVSLTCLVKGEYPSDIAVEWESNGQPENNVICTITTVLDSDGS
FFLYSICI,TVDICSE.WQQ0NVESC:SVNTHEALHNHYTQKSI.S1,SPO (SEQ ID No. 72).
A ''B-cell malignancy" herein includes non-Hodgkin's lymphoma (NHL),
including tow grade/follicular NHL, small lyrnphocytic (SL) NHL,
intermediate grade/follicular NHL, intermediate grade diffuse NHL, high
grade immunoblastic NI-IL, high grade lymphobiastic NHL., high grade small
non-cleaved cell NHL, bulky disease NHL, mantle cell lymphoma, AIDS-related
lyrnphoima, and Waldenstrem's Macrogiohulineinia; leukemia, including acute
lymphoblastic leukemia (ALL), chronic lymphocyte leukemia (CLL), Hairy cell
leukemia and chronic myelobiastie leukemia; and other hematologic
malignancies. Such malignancies may be treated with antibodies directed
against B-cell surface markers, such as CD2-0.       The term
"non-Hodgkin's lymphoma" or "NHL", as used herein, refers to a cancer of
the lymphatic system other than Hodgkin's lymphomas. Hodgkin's lymphomas
can generally be distinguished from non-Hodgkin's lymphomas by the presence
of Reed-Sternberg cells in Hodgkin's lymphomas and the absence of said
cells in non-Hodgkin's lymphomas. Examples of non-Hodgkin's lymphomas
encompassed by the term as used herein include any that would be identified
as such by one skilled in the art (e.g., an oncologist or pathologist) in
accordance with classification schemes known in the art, such as the
Revised European-American Lymphoma (REAL) scheme as described in Color
Atlas of Clinical Hematology, Third Edition; A. Victor Hoffbrand and John
E, Pettit (eds.) (Harcourt Publishers Limited 2000) (see, in particular
Fig. 1157, 11.58 earlier 11.59). More specific examples include, but are
not limited to, relapsed or refractory MIL, front line low grade NHL. Stage
111/1V NHL, chemotherapy resistant NHL, precursor B lymphoblastie leukemia
and/or lymphoma, small lymphoeytic lymphoma, B cell chronic lymphacytic
leukemia and/or prolymphocytic leukemia and/or small lymphoeytic lymphoma,
prolymphocytic lymphoma, immunocytorna and/or lymphoplasmacytie lymphoma,
rrearginal zone B cell lymphoma, splenic marginal zone lymphoma,
extranocial marginal zone - MALT lymphoma, nodal marginal zone lymphoma,
hairy cell leukemia, plasmacytonta and/or plasma cell myaloma, low
grade/follicular lymphoma, intermediate grade/follicular NEIL, mantle eell
lymphoma, follicle center lymphoma (follicular), intermediate grade diffuse
NHL, diffuse large B-cell lymphoma, aggressive NHL (including aggressive
front-line NI-IL and aggressive relapsed NEL), NHL relapsing after or
refractory to autologous stem cell transplantation, primary mediastinal
large 11-cell lymphoma, primary effusion lymphoma, high grade
irsomunoblastic NEIL high grade lymphoblastic NHL, high grade small
non-cleaved cell MIL, bulky disease NHL, Burkitt's lymphoma, precursor
(peripheral) T-cell lymphohlastic leukemia and/or lymphoma, adult tall
lymphoma and/or leukemia, T cell chronic lyrnphocytic leukemia and/or
prolyraphacytie leukemia, large granular lyraphoe.ytic leukemia, mycosis
fingoides and/or Sezary syndrome, extrmodal natural (nasal type) lymphoma,
enteropathy type T-cell lymphoma, hepatosplenic 'f-cell lymphoma,
subcutaneous panniculitis Like T-cell lymphoma, skin (cutaneous) lymphomas,
anaplastic large cell lymphoma, angiocentric lymphoma, intestinal T cell
lymphoma" peripheral T-cell (not otherwise specified) lymphoma and
angioimmurioblastio T-cell lymphoma.       An "autoimmune disease" herein
is a disease or disorder arising from and directed against an individual's
own tissues or a co-segregate or manifestation thereof or resulting
condition therefrom. Examples of auto.hurrame diseases or disorders
include, but are not limited to arthritis (rheumatoid arthritis,
juvenile-onset rheumatoid arthritis, ostrmarthritis, psollaric arthritis,
and ankylosing sporalylitis), psoriasis, dermatitis including atopic
dermatitis, chronic idiopathic urticaria, including chronic auteimma ne.
urticari a, pelyrnynsitisidermalmnyositis, toxic epidermal necrolysis,
scleroderma (including systemic seleroderma), sclerosis such as progressive
systemic sclerosis, inflammatory bowel disease (MD) (for example, Crohn's
disease, ulcerative colitis, autoiramitane inflammatory bowel disease),
pyoderma gangrenosum, erythema noclosuan, primary sclerosing cholangitis,
episcleritis), respiratory distress syndrome, including adult respiratory
distress syndrome (ARDS), meningitis, IgE-mediated diseases such as
anaphylaxis and allergic and atopic rhinitis, encephalitis such an
Riumniiisen's encephalitis, eveitis or autoinurtunt melds, colitis such as
microscopic colitis and collagenous colitis, glomernionephritis (ON) suet
as membranous ON (membranous nephropathy), idiopathic membranous ON,
membranous proliferative ON (MPGN), including Type I and Type II, and
rapidly progressive ON, allergic conditions, allergic reaction, eczema,
asthma, conditions involving infiltration of T cells and chronic
inflammatory responses, atherosclerosis, autoirramine myticarditis,
leukocyte adhesion deficiency, systemic lupus erythematosus (STE) such as
cutaneous SLR, subacute cutaneous lupus erythennatesus, lupus (including
nephritis, ()orchids, pediatric; non-renal, discoid, alopecia), juvenile
onset (Type I) diabetes mellitus, including pediatric insulin-dependent
diabetes mellitus (IDDIV), adult onset diabetes mellitus (Type II
diabetes), multiple sclerosis (MS) such as spino-optieal MS, immune
responses associated with acute and delayed hypersensitivity mediated by
cytekines and T-lymphocytes, tuberculosis, sarcoldosis, gramelomatosis
including lymplicimatoid granulornatosis, Wegener's grantdomatosis,
agramilocytosis, vasculitis (including large vessel vasculitis (including
polyrnyaigia theurnatica and giant cell (Takayames) arthritis), medium
vessel vasculitis (including Kawasaki's disease and pelyarteritis nodosa),
CNS vasculitis, systemic necrotizing vasculitis, and ANCA-associated
variculitis , such as Churg-Strauss vasculltis or syndrome (CSS)), temporal
arthritis, aphis= anemia, Coombs positive anemia, Diamond Blackfart anemia,
hemolytic anemia or immune hemolytic anemia including autoininume hemolytic
anemia (AIHA), pernicious anemia, pure red cell aplasia (PRCA), Factor Vat
deficiency, hemophilia A, aufoinunane neutropenia, pancytopertia,
leukopenia, diseases involving leukocyte diapedesis, CNS inflammatory
disorders, multiple organ injury syndrome, antigen-antibody complex
mediated diseases, anti-,g,lomerular basement membrane disease,
anti-phospholipid antibody syndrome, allergic neuritis, Beehet's or Erika's
disease, Casttoenail's syndrome, Goodpasture's syndrome, Reynaud's
syndrome, Sjogren's syndrome, Stevens-Johnson syndrome, pemphigoid such as
pemphigoid hulking, pemphigus (including vulgaris, Rid:lamas, and
pepping:is mucus-mentane pemphigoid), autoirrutiune polyendocrinopathies,
Reiter's disease, immune complex nephritis, chronic irieuropitthy such as
IgM polyneutopathies or IaM-mediated neurooathy, thromboe,ytopenia (as
developed by myocardial infarction patients, for example), including
thrombotic thrombocytope,nic purpura (T.TP) and autoinumme or
immune-mediated thrombocytopenia such as idiopathic thronabooytopenic
puipura (DIP) including chronic or acute rrp, autoimmune disease of the
testis and ovary including autoimune orchids and cophoritis, primary
hypothyroidism, hypoparathyroidism, =Minimums endocrine diseases including
thyroiditis such as autolmmune thyroiditis, chronic thyroiditis
(Hashimoto's thyroiditis), or subacute thyroiditis, ant:Minimum thyroid
disease, idiopathic hypothyroidism, Addison's disease, Grave's disease,
polyglandular syndromes such as &Mime-mine polyglandular syndromes (or
polyglandular endoerinopathy syndromes), paraneoplastie syndromes,
including neurologic parancoplastie syndromes such as Lambert-Baton
myasthenic syndrome or Baton-Lambert syndrome, stiff-man or stiff-person
syndrome, encephalomyelitis such as allergic encephalomyelitis, myasthenia
gray's, cerebellar degeneration, limbic auctior brainstern encephalitis,
neuromyotoida, opsoolonus or opsoclorius myoclonus syndrome (OMS), and
sensory =empathy, Sheehan's syndrome, autoimmune hepatitis, chronic
hepatitis, lupoid hepatitis, chronic active hepatitis or autoimmune chronic
active hepatitis, lymphoid interstitia1 piteurnonitis, bronchiclitis
bitters= (non-transplant) vs NSIP, Guillairi-Barre: syndrome, Berger's
disease (IgA nephropathy), primary biliary cirrhosis,  celiac sprue (gluten
enteropart3y). refractory spme, dermatitis herpetiforrnis,
cryoglohnlinernia, amylotrophic lateral sclerosis (ALS; Lou Gehrig's
disease), coronary artery disease, antoimmune inner ear disease (AIED)5 or
autoimintine hearing loss, opseclonus myockmus syndrome (0MS),
polychondritis such as refractory polychorithins, pulmonary alveolar
proteinosis, amyloidosis, giant cell hepatitis, seleritis, a non-cancerous
lyrnphocytosis, a primary lyrnphoeytosis, which includes monoclonal B cell
lyniphocytosis (e.g., benign monoclonal ganunopathy and monoclonal
garrunopathy of undetermined significance, MOUS), peripheral neumpathy,
paxaneoplastic syndrome, chainaelopathies such as epilepsy, migraine,
arrhythmia, !muscular disorders, deafness, blindness, periodic paralysis,
and chcannelopathies of the C.NS, autism, inflammatory myopathv, focal
segmental glomeraloselerosis (FSGS). endocrine opinhalumpathy,
uveorerinitis, autoiramune liepatological disorder, fihroxuyalgia, multiple
endocrine failtne, Solisaid.fs syndrome, adrenalitis, gastric atrophy,
presenile dementia, dernyelinating diseases, Dressler's syndrome, alopecia
ammo, CREST syndrome (ealcinosis, Raynamls phenomenon, esophageal
dysmotility, sclercfrdacryly, and relattgiectasia), male and female
autoimmune infertility, ankylosing spondolytis, mixed connective tissue
disease, Chagas' disease, rheumatic fever, recurrent abortion, farmer's
lung, erythema naultiibriae, postcardietomy syndrome, Cushing's syndrome,
bird-fancier's lung, Alport's syndrome, alveolitis such as allergic
alveolitis and fibrosing alveolitis, interstitial lung disease, transfusion
reaction, leprosy, malaria, teishmauliasis, kypanosorniasis,
schistosomia,sis, aSOariaSiS, aspergillosis. Simapter's syndrome, Caplan's
syndrome, dengue, endocarditis, endonweeardial fibrosis, endophdtaimitis,
erythema elevanim et dinlintani, erydirdblastosis torahs, eosinophilie.
faciitis, Shuhnsn's syndrome, Petty's syndrome, flariasis, cyclitis such as
chromic oyelitis, hetenochronic eyelids, or Filch's eyelitis,
lienoch-Schenlein purpura, human innnunodefietency virus (I-Irv')
infection, echovirns infection, cardiernyopathy. Alzheimer's disease,
parvotir3is infection, rubella virus infection, post-vaccination syndromes,
congenital rubella infection, Epstein-Barr virus infection, nicarnps,
Evan's syndrome, autoimmune gonadal failure. Sydenharn's chorea,
post.streptocoecal nephritb, thromboatigitis tibiterans, thyrotoxieosis,
tithes dorsal's, and giant. cell polymyalgia.       The "tumor necrosis
factor receptor superfamily" or 'TNT receptor superfamily" herein refers to
receptor polypeptides bound by cyteldnes in the INFGenerally, these
receptors are Type I transmembratie receptors with one or more cysteir,e
rich re/pr.:at sequences in their extracellnlar domain. The TNT receptor
superfamily may be further subdivided into (1) death receptors; (2) decoy
receptors; and (3) signaling receptors that lack death domains. The "death
receptors" contain in their cytoplasmic or intracellular region a "death
domain", 1.e" a region or sequence which acts to transduce signals in the
cell which can result in apoptosis or in induction of certain gtanes. The
"decoy receptor? lack a functional death domain and are incapable of
transcluoing signals which result in apoptosis. Examples of cytokines in
the TNF gene family include Tumor Necrosis Factor- alpha (TNF-alpha),
Turner Necrosis Factor-beta cl'NF-beta or lyraphoioxin), CD30 ligatid, CD27
ligand, CD4 0 ligand, OX-40 ligand, 4-13BBligand (also referred to as Ens
ligand or CD95 ligand), Apo-2 ligand (also referred to as TRAM), Apo-3
ligand (also referred to as TWEAK), onreoproregerin (OPG), APRIL, RANK.
ligand (also referred to as TRANCE), and TALL-1 (also referred to as  /yS,
BAH: or THANK). Examples of receptors in the Mir receptor superfandly
include: type I Tumor Necrosis Factor Receptor (TNFRl ), type 2 Tumor
Necrosis Factor Receptor (TN.bk2), p75 Nerve Growth Factor receptor (NGPV),
the B cell surface antigen.CD40, the Tantigen OX-40, Apo-I receptor (also
calied Fas or CD95), Apo-3 receptor (also called DP,3, awl-I. TRAMP and
LARD), the receptor called '"fransmembrane  Activator and CAML-Interactor"
or "l'ACin, BC.IvIA. protein, DR4, DRS (alternatively referred to as Ape-2;
TRAIL-K2, TR6, Tango-63, liAP08, TRICK2 or KILLER), DR6, OcK1 (also
referred to as TREE), LIT or TRAIL4I3), DcP2 (also called TRAFL-R4 or
TRUNDD), OPG, DcR3 (also called TR6 or M68), CARL TEIVEM (also called ATAR
or TR2), GITR, ZTNER-5, N1R-1, TNFLI, CD30, Lymphotorin beta receptor
(LTBr), 4- lEEreceptor and TR9 (FP988, 371A1).      The terms "Ape-2
ligand", "Apo-2L", "A9o2L", Apo-2 ligand/TRAIL" and "TRAIL" are used herein
interchangeably to refer to a polypeptide sequence which includes amino
acid residues 114-281, inclusive, 95- 281, inclusive, residues 92-281,
inclusive, residues 91-281, inclusive, residues 41-281, inclusive, residues
39281. inclusive, residues 15-281, inclusive, or residues 1.281, inclusive,
of the amino acid sequence shown. in Fig. 24 (SBQ ID No. 46), as well as
biologically active fragments, cleletional, insertional, and/or
substitutional variants of the above sequences. In one embodiment, the
polypeptide sequence comprises residues 114-281 of Fig. 24(SEQ ID No. 46).
Optionally, the polypeptide sequence comprises residues 92-281 or residues
91 -281 of Fig. 24 (SFQ 1D No. 46). The Apo-21 polypeptides may be encoded
by the native nucleotide sconce:cc shown in Fig, 24 (SEQ. ID No. 45).
Optionally, the codtm which encodes residue Pro119 (Fig. 24; SEQ. ID No.
4-5) may he "C.CT" or "CCG". Optionally, the fragments or variants are
biologically active and have at least about 80% amino acid sequence
identity, or at least about 90% sequence identity, or 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 acid
such as an alanin.e residue. The definition also encompasses a native
sequence Apo-2 ligand isolated from an Apo-2 ligand source or prepared by
recombinant and/or synthetic methods. The .Apo-.2 ligand of the invention
includes the point:lid:les referred to as Apo-2 ligand or TRAIL disclosed
in W097/01633 published January 16, 1997, W097/25428 published July 17,
1997, W099/56535 published July 22, 1999, WO 01/00832 published January 4,
2001, W002/09755 published February?, 002, WO 00/75191 published December
14, 2000, and US Parent No, 6,030,945 issued February 29, 2000. The terms
are used to refer generally to forms of the A.pc>-2 ligand which include
monomer, dimes, tit irner, 110XSEIRIE or bight diger= forms of the
polypeptide. All numbering of amino acid residues referred to in the
Apo-2L, sequence use the numbering according to Fig _ 24 (SEQ ID No. 46),
unless specifically stated otherwise.        "Apo-2 hg-and receptor"
includes the receptors referred to in the art as "DR4" and "DRS." Pan et
all have described the Trap receptor family member referred to as "DR4"
(Pan et at, Science, 275:111-113 (1997); See also W098/32856 published July
30, 1998; WO 99/37684 published July 29, 1999; WO 00/73349 published
December?. 2000; US 6,433,147 issued August 13, 2002; DS 6,461,823 issued
October 8, 2002, and US 6.342,383 issued January 29, 2002), Sheridan et al,
Science, 277:818-821 (1997) and Pan et at, Science, 277:815-818 (1997)
described another receptor for Apo2L/TRAII, (see also, W098/51793 published
November 19, 1.998; W098/41629 published September 24, 1998). This receptor
is referred to as DR5 (the receptor has also been alternatively referred to
as Apo-2; TRAIL-R, TR6, Tango-63, hAPOS, TRICK2 or KILLER; Sc.--reston at
at, Cur. Biol., 7;693-696 (1997); Walczak et al,, EivW0 ,L,16:5335-5387
(1997); Wu et at. Nature Genetics, 17:141-143 (1997); W098/35986 published
August 20, 1998; E9870,827 published October 14, 1998; W098/46643 published
October 22, 1998; W099/02653 published January 21, 1999; W099/09165
published February 25, 1999; W099/11791 published March 11, 1999; US
2002/0072091 published August 13, 2002; US 2002/0098550 published
December?, 2001; US 6,31.3,269 issued December 6, 2001; US 2001/0010924
-34-  published August 2, 2001; US 2003/01255510 published July 3, 2003 US
2002/0160446 published 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 6,612,358 issued November 4, 2003). As described above, other
receptors for Apo-21, include DcR1, DcR2, and CPU. The term "Apo-2L
receptor" when used herein encompasses native sequence receptor and
receptor variants. These terms encompass Apo-21_, receptor expressed in a
variety of inamsnals, including humans. Apo-21., 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-IL receptor" comprises a polypepticle having the same
amino acid sequence as an Apo-21_, receptor derived from nature. Thus, a
native sequence Apo-21., receptor can have the amino acid sequence of
naturally-occurring Apo-2I, receptor from any mammal, including humans.
Such native sequence Apo-N.:receptor can be isolated front nature or can be
produced by recombinant or synthetic means, The term 'native sequence
Apo-2L receptor" specifically encompasses naturally-occurring truncated or
secreted forms of the receptor (e,g., a soluble form containing, for
instance, an extracellular domain sequence), naturally-occurring variant
forms (e.g., alternatively spliced forms) and naturally-occurring allelic
variants. Receptor variants may include fragments or deletion mutants of
the native sequence Apo-2I, receptor. Figs. 25A-C show the 411 amino add
sequence of human DES receptor, 



along with its nucleotide sequence (SEQ. ID Nos. 47 and 48) as published in
WO 98151793 on November 19, 1998, A transcriptional splice variant of human
DR5 receptor is known in the art. This splice variant encodes the 440 amino
acid sequence of human DES receptor as shown in Figs. 26A-C, along with its
nucleotide sequence (SEQ ID Nos. 49 and 50), and as published in WO
98/359116 on August 20, 1998.        "Death receptor antibody" is 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 signalling apoptosis, and such antibodies include DES
antibody and 0114 antibody.       "DES receptor antibody", "DES antibody",
or "anti-DES antibody" is used in a broad sense to refer to antibodies that
hind to at least one form of -a DES receptor or en:well:3hr domain
thereof.: Optionally the DES antibody is fused or linked to a hetemio.gous
sequence or molecule. Preferably the lieterologous sequence allows or
assists the antibody to form higher order or oligornetic complexes.
Optionally, the DES antibody binds to DES receptor but does not bind or
cross-react with any additional Apo-2L receptor (e.g. D114, DcR1, or DeR2).
Optionally the antibody is an agonist of DES signalling activity.
Optionally, the MEd antibody of the invention, binds to a DES receptor at a
concentration range of about 0.1 RIM to about 20 nalvl as measured in a
&Acme binding assay. Optionally, the DR5 antibodies of the invention
exhibit an F2,50 value of about 0.6 RM. to about 18 HEM as measured in a
Bacore binding assay. Purely for the purposes herein, the term "Apornab"
refers to an agonist antibody which binds to DES and comprises the variable
heavy and variable light amino acid sequences of SEQ ID Nos. 55 and 56.
Preferably Apornah comprises the heavy and light chains of SEQ ID Nos, Si
and 52, respectively,  If.Production of Antibodies Techniques for producing
antibodies which can he formulated according to the present invention
follow. Antigen selection anti preparation        Preferably, the antigen
to which the antibody binds is a biologically important glycoprotein and
administration of the antibody to a mammal suffering from a disease or
disorder can result in a therapeutic benefit in that mammal,. However,
antibodies directed against nonpolweptide antigens (such as
tumor-associated glycolipiel antigens; see US Patent 5,091,178) are also
contemplated.       Where the antigen is a polypeptide, it may he a
transtnembrane molecule (eg. receptor) or Egan(' such as a growth factor.
Exemplary antigens include molecules such an tank a growth hormone,
including human growth hormone and bovine growth hormone; growth hormone
relening factor; parathyroid hormone; thyroid stimulating hormone;
lipoproteins; alpha-l-antitrypsin; insulin A-chain; insulin B-chain;
proinsulin; follicle stimulating hormone; calcitonin; luteinizing hormone;
glucagon; clotting factors such as factor VIRG, factor LX, tissue factor
(TF), and von Willtibrands factor; anti-clotting factors such as Protein C;
atrial natriurenc factor; lung surfactant a plasminogen activator, such as
urokinase or human urine or tissue-type plasminogen activator (t-PA);
bombesin; thre.rabin; hemopoletie growth factor; tumor necrosis
factor-alpha and -beta; enk-ephalinase; RAIVIES (regulated on activation
normally T-cell expressed and secreted); human macrophage inflammatory
protein (MEP-1-alpha); a serum albumin such as human serum albumin;
Mucillerian-inhibiting substance; relaxin A-chain; relaxio B-chain;
prorelaxim mouse gonadotropinassociated peptide; a microbial protein, such
as betalactamase; DNase.; 1g2; a cytotoxic T-Iymphocyte associated antigen
(CTLA), such as CTLA-4; inhibin; activin; vascular endothelial growth
factor MCP); receptors for hormones or growth factors; protein A or D;
rheumatoid factors; a neurotrophic factor such as bone-derived neurotrophic
factor (13DNF), neurcitrophin-3, 5, or -6 (NT-3, NT-4, NI-.5, or NT-6), or
a nerve growth factor such as NGE-b; platelet-derived growth factor (POOP);
fibroblast growth factor such as OOP and bFGF; epidermal growth factor
(SOP); transforming growth factor (TOP) such as TOE-alpha and TOP-beta,
including TOP-hi, IGF-b2, TOF-b3, TOF-b4, or IGF-b5; a tumor necrosis
factor (T.N14) such as INF-alpha or TNF-beta; insulin-like growth factor-I
and -11 (ICE-I and MP-I); des(1-3)-10F4 (brain TOP-I), insulin-like growth
factor binding proteins; CD proteins such as CD3, 004, CDS, CDI9, 0020,
01)22 and CD40; erythropoietin; osier:inductive factors; imenunotaxins; a
bone morphogenetic protein (BMP); an interferon such as interferon-alpha,
--beta, and -gamma; colony stimulating factors (Cals), eg., M-CSF, OM-CSF,
and O-CSF; interieukins (Ms), e.g., IL-1, 1L-2,11.-3, IL-4, IL-5, M-6,
11,-7,1L-8, AL-9 and 1.1.-10; superoxide dismutase;1I-eall receptors;
surface membrane proteins; decay accelerating factor; viral antigen such
as, for example, a portion of the AIDS envelope; transport proteins; homing
receptors; addressin.s; regulatory proteins; integtins such as CBI la, CD1
lb, CDI1c, 001.8, an ICAM, VLA-4 and \ !CAM; a tumor associated antigen
such as MC., HER3 or DEM receptor; and fragments of any of the above-listed
polypeptides.       Exemplary molecular targets for antibodies encompassed
by the present invention include CD proteins such as 003, CD4, CDS, CDI9,
01)20, 0022, 0034 and CD40; Members of the ErbB receptor family such as the
HOP receptor, 111ER2, HEM or HERA receptor; B cell surface antigens, such
as 01)20 or BR3; a member of the tumor necrosis receptor superfarnily,
including 1)115; prostate stem cell antigen (PSCA); cell adhesion molecules
such as LEA-1, ivlacl, p150.95, VLA-4, ICAM-I, VCAM, alpha4Theta7 integrin,
and alphavibeta3  integrin including, either alpha or beta subunits thereof
(cg. anti-CD1l.a, anti-CD18 or anti-CD1 lb antibodies); growth factors such
as VEGF as well as receptors therefor; tissue factor (IF); a rumor necrosis
factor (INF) such as WE-alpha or TNF-beta, alpha interferon (alpha-JFN); an
interleuldn, such as 31,--8; IgE; blood group antigenic flk2/f113 receptor;
obesity (OF) receptor; timpl receptor; CTLA-4; protein C etc.       Soluble
antigens or fragments thereof, optionally conjugated to other molecules,
can be used as irrannnogens for generating antibodies. For
transmit-nibs:art: molecules, such as receptors, fragments of these (e,g,
the extract:11131as domain of a receptor) can be used as the immunogen.
Alternatively, cells expressing the transtnernbrane molecule can be used as
the imattincgen. Such cells can be derived fronn a natural source (e.g.
cancer cell lines) or may be cells which have been transformed by
recombinant techniques to express the transmembrane molecule. Other
antigens and forms thereof useful for preparing antibodies will be apparent
to those in the mart.       For production of 11E1U antibodies, the HEM
antigen to be used for productio.rm thereof may be, e.g., a soluble form of
the oxtmt,ellular domain of HER2 or a portion thereof, containing the
&aired epitope. Alternatively, cells expressing HER2 at their cell surface
(e.g. NTH-3T3 cells transformed to overexpress HER2; or a carcinoma cell
line such as SK-BR-3 cells, see Staneovski etal. PPMS (USA) 88:8691-8695
(1991)) can be used to generate antibodies. (eV)Monoclonal antibodies
Monoclonal antibodies are obtained from a population of substantially
hornogeanecus antibodies, i.e., the individual antibodies comprising the
population are identical and/or bind the same epitope, except for possible
variants that may arise during production of the monoclonal antibody. Thus,
the. modifier "monoclonal" indicates the character oft-he antibody as not
being a mixture of discrete antibodies.       For example, the monoclonal
antibodies may be made using the hybridomna method first described by
Kohler et al., Nature, 256:495 (1975), or may be made by recombinant DNA
methods U.S,c:Patent No. 4,816,567).       In the hybriclorna method, a
mouse or ether appropriate host animal, such as a hamster, is immunized as
hereinabove described to elicit lymphocytes that produce or are capable of
producing antibodies that will specifically bind to the protein used for
immunization. Alternatively, lymphocytes may he immunized in vitro.
Lymphocytes then are fused with rayeloma cells using a suitable fusing
agent, such as polyethylene glycol, to form a hybridorna. cell (Coding,
Monoclonal Antibodie,s: Principles and Practice, pp.59.403 (Academic Press,
1986)).       The hybridorna cells thus prepared are seeded and grown in a
suitable culture [medium that preferably contains one or more substances
that inhibit the growth or survival of the unitised, paternal inveloma
cells. For example, if the parental anyelema cells lack the enzyme
hypoxanthine guanine phosphoriliosyl transferase (1-10PRT or HPRT), the
culture medium for the hybridommi typically will include hyporcauthine,
arninopterin, and thymidine (HAT medium), which substances prevent the
growth of HOPRT-defichiait cells.       Preferred mnyeloma cells are those
that fuse efficiently, support stable high-level production of antibody by
the selected antibody-producing cells, and are sensitive to a medium such
as HAT medium. Among these, preferred tnyeloma cell lines are marine
myeloma lines, such as those derived from MOPC-2I and MPC--I I  mouse
tumors available from the Salk Institute Ceti Distribution Center, San
Diego, California USA, and SP-2, or X63-A,g8-653 cells available from the
American Type Culture Collection, Rockville, Maryland USA. Haitian myeiorna
and mouse-human heteromyeloina cell lines also have been described for the
production of human monoclonal antibodies (Kozbor, J, Ittimunot, 133:3001
(1984); and Brodeur at at, Monoclonal Antibody Production Techniques and
Applications, pp. 51-63 (Marcel Dek_ker, Inc., New York, 1987)),
Culture medium in which hybridoma cells are growing is assayed for
production of monoclonal antibodies directed against the antigen.
Preferably, the binding specificity of monoclonal antibodies produced by
hybridorna cells is determined by immuuoprecipitation or by an in vitro
binding assay, such as 



radioimmunoassay (R1A) or enzyme-linked immunoabsorbent assay (LUSA).
The binding affinity of the monoclonal antibody can, for example, he
determined by the Scatchard analysis of Munson et al., Arad Blochein.,
1n220 (1980).        After hybridosna cells are identified that produce
antibodies of the desired specificity, affinity, and/or activity, the
clones may be subclorted by limiting dilution procedures and gown by
standard methods (Coding, Monoclonal Antibodies: Principles and Practice,
pp.59403 (Academic Press, 1956)). Suitable culture media. for this purpoz,e
include, for example, D-MBM or RPM1-1640 medium. In addition, the hybridoma
cells may he grown in ViP0 as ascites tumors in an animal.       The
monoclonal antibodies secreted by the subclones are suitably separated from
the culture medium,, ascites fluid, or SentIll by conventional antibody
purification procedures such as, for example, protein A., Sepharose,
hydroxylapatite chromatography, gel electrophoresis, dialysis, or affinity
chromatography.       DNA encoding the monoclonal antibodies is readily
isolated and sequenced using conventional procedures (e.g., by using
ofigolincleotide probes that are capable of binding specifically to genes
encoding the heavy and light chains of minim antibodies). The hybridorria
cells serve as a preferred source of such DNA. Once isolated, the DNA may
be placed into expression vectors, which are then trarisfeeted into host
cells such as E. coil cells, simian COS cells, Chinese liatinter Ovary
(CEO) cells, or myeloma cells that do not otherwise produce antibody
protein, to obtain the synthesis of monoclonal antibodies in the
recombinant host cells', Review articles on recombinant expression in
bacteria of DNA encoding the antibody include Skerra a at, aierr. Opinion
in 1 rattusnal., 5:256-262 (1993) and Pilickthun, loimunot Reds,,
130:151-185 (1992).       In a further embodiment, monoclonal antibodies or
antibody fragments can he isolated from aritibotty pliage libraries
generated using the techniques described in McCafferty .et at, Aratare,
348:552-554 (1990). Clackson et at, Nature, 352;624-628 (1991) and Marks at
al., J. Mot Blot, 222581-597 (1991) describe the isolation of iraltifi::
and human antibodies, respectively, using phage libraries. Subsequent
publications descrihe the production of high affinity (nM range) human
antibodies by chain shuffling (Marks at at, Biarrechnology, 1.0:779-783
(1992)), as well as combinatorial infection and ha vivo recombination as a
strategy for constricting very large ph-age libraries (Waterhouse et at,
Nue. Acids. Res., 21:2265-2266 (1993). Thus, these techniques are viable
alternatives to traditional monoclonal antibody hybridoma techniques for
isolation of monoclonal antibodies. The DNA also may be modified, for
example, by substituting the coding sequence for human heavy chain and
light chain constant domains in place of the homologous mudne sequence-s
(111,S, Patent No. 4,816,567;  and Morrison, et al" Prat. Nati Accui. Sci.
USA, 81:6851 (1984)), or by covalently joining to the immunoglobttlin
coding sequence all or part of the coding sequence for a
non-immunogiolnilin polypeptide.        Typically such non-inuntmoglobulin
polypentides are substituted for the constant 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.
(UVHumanized 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 nonhuman amino acid residues are often referred to as
"import" residues, which are typically taken from an 'finipcmrt" variable
domain. Humanization can be essentially performed following the method of
Winter and co-workers (Jones at at, Nature, 321:522-525 (1986); Itiechmatm
et at, Nature, 332;323-327 (198g); Verhoeyen et at, Science, 239:1534-1536
(1988)), by substituting hyperearlable region sequences for the
corresponding sequences of a human antibody. Accordingly, such 'humanized
antibodies are chimeric antibodies (U& 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 residues from analogous sites in rodent antibodies.       The choke of
human variable domains, both light and heavy, to be used in making the
humanized antibodies is very important to reduce aatig,enicity. According
to the so-called "best-fie method, the sequence of the variable domain of a
rodent antibody is screened against the entice library of known human
variable-domain sequences. The human sequence which is closest to that of
the rodent is then accepted as the human framework region (filt) for the
humanized antibody (Sims et al., 7. inunuitol", 151:2296 (1993);
Chothiaetat, J. Mei. Biol., 196:901 (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 at al., Proc. Natl. Acad. Sc!. USA, 89:4285 (1992); Presta et al..
J. bninunol., 151:2623 (1993)).       It is further important that
antibodies be humanized with retention of high affinity for the antigen and
other favorable biological properties; To achieve this goal, according to a
preferred method, humanized antibodies are prepared by a process of
analysis of the parental sequences and various conceptual humanized
products using three-dimensional models of the parental and humanized
sequences. Three-dimensional immunogtobulin models axe commonly available
and are familiar to those skilled in the art. Computer programs are
available which. illustrate and display probable three-dimensional
conformational structures of selected candidate immunoglobtilin sequences.
Inspection of these displays permits analysis of the likely role of
the-residues in the functioning of the candidate immunoglobulin sequence,
La., the analysis of residues that influence the ability of the candidate
immunoglobtilin to bind its antigen. in this way, FR residues can be
selected and combined from the recipient and import sequences so that the
desired antibody characteristic, such as increased affinity for the target
antigen(s), is achieved. Irt general, the hypervariable region residues are
directly and most substantially involved in influencing antigen binding.
W001/00245 describes production of exemplary humanized HER2 antibodies
which bind HER2 and block 'igen(' activation of a HER receptor. The
humanized antibody of particular interest herein blocks EGF, TOP--a and/or
HRG mediated activation of MAN( essentially as effectively as marine-
monoclonal antibody 2C4 (or a Fab fragment thereof) and/or binds HER2
essentially as effectively as murine monoclonal antibody 2C4 (or a Fab
fragment thereof). The humanized antibody herein may, for example, comprise
nonhuman hypervariable region residues incorporated into a human variable
heavy domain and may further comprise. a framework region (ER) substitution
at a position selected from the group consisting of 6911, 7111 and 7311
utilizing the variable domain numbering system set forth in Kabat et et.
Sequences of Proteins of Inunanekgical Interest, kb Ed. Public Health
Service, National Institutes of Health, Bethesda, MD (1991). In one
embodiment, the humanized antibody comprises FR substitutions at two or all
of positions 6911, 7111 and 73H. Ara exemplary humanized antibody of
interest herein comprises variable heavy domain complemenunity determining
residues G141b1DYTMX, where X is preferably D or S (SEQ. ID No. 7);
DVNPNSOGSIYNQRFXG (SEQ ID No. 8); and/or NLGPSEYEDY (SBQ ID No. 9),
optionally comprising arnino acid modifications of those CDR residues, e.g.
where the modifications essentially maintain or irnprove affinity of the
antibody. For example, the antibody variant of interest may have from about
one to abourt seven or about five amino acid substitutions in the above
variable heavy CDR sequences. Such antibody variants may be prepared by
affinity maturation, e.g., as described below. The most preferred humanized
antibody oomprises the variable heavy domain amino acid sequence in SEQ ID
No. 4.        The humanized antibody may comprise variable light domain
complernentarity deterrrdning residues KASQDVSIGVA (SEQ ID No. 10); SAMCC,
where the X as position 5 is preferably R or L, whemin the X at position 6
is preferably Y or B, and the X as position 7 is preferably T or S (SEQ ID
No. 11); and/or QQYYIYRYT (SFQ ID No. 12), e.g. in addition to those
variable heavy domain CDR residues in the preceding paragraph. Such
humanized antibodies optionally comprise amino acid modifications of the
above ODE residues, e.g. where the modifications essentially maintain or
improve affinity of the antibody. For example, the antibody variant of
interest may have from about one to about seven or about five amino acid
substitutions in the above- variable light CDR sequences. Such antibody
variants may he prepared by affinity maturation, e.g., as described below.
The most preferred humanized antibody comprises the variable light domain
amino acid sequence in SBQ ID No, 3.        The present application also
contemplates affinity matured antibodies which bind EEE2 and block ligancl
activation of a TrIER. receptor. The parent antibody may be a human
antibody or a humanized antibody, e.g., one comprising the variable light
and/or heavy sequences of SEQ ID Nos. 3 and 4, respectively (L 'e. variant
574). The affinity matured antibody preferably binds to I-E2P2 receptor
with an affinity superior to that of marine 2C4 or variant 574 (e.g, from
about two or about four fold, to about 100 fold or about 1000 fold.
improved affinity, e.g. as assessed using a IIER2..exiratellular domain
(ECU)) ELISA) . Exemplary variable heavy CDR residues for substitution
include 1128, 1130, 1134, 1135, 1-164, 1196, H99, or combinations of two or
more (e.g, two, three, four, five, six, or seven of these residues).
Examples of variable light CDR residues for alteration include L28,
L50,1-53, L56, L91, L92,1.93, L94,1:96, L97 or combinations of two or more
(e.g. two to three, four, five or up to about ten of these residues).
Various forms of the humanized antibody or affinity matured antibody are
contemplated. For example, the humanized antibody or affinity matured
antibody may be an antibody fragment, such as a Fab, which is optionally
conjugated with one or more cytotoxic agent(s) in usder to generate an
immunoconjugate. Alternatively, the humanized antibody or affinity matured
antibody may be am full length antibody, such as an full length igGi
antibody. (iv) flitatan antibodies       As an alternative to humanization,
human antibodies can be generated. For example, it is lioiM possible to
produce transge,nie animals (e.g., mice) that arcs capable, upon
immunization, of producing a full repertoire of human antibodies in the
absence of endogenous inunutroglobulin production. For example, it has been
described that the homozygous deletion of the antibody heavy-chain joining
region (Jk0 gent in chimeric and germ-line mutant mice results in complete
inhibition of endogenous antibody pruduction. Transfer of the human
gertn-line immurenglobtilin gene array in such germ-line mutant mice will
result in the production of human antibodies upon antigen challenge. See,
e.g., Jakobovits et al., Proc. Natl. Acad. Set UK 90:2551 (1993):
ia.kobovits et at, Nature, 362:255-258 (1993); Bruggermann at at, Year in
Incenuna., 7:33 (1993); and 'U.S. Patent Nos. 5,591,669,5,589,369 and
5,545,807.        Alternatively, phage display technology (McCafferty at
at, Nature 348:552-553 (1990)) can he used to produce human antibodies and
antibody fragments if/ vitro, from inneuirog,lobtalin variable (V) domain
gene repertoires bon" uniantramized donors. According to this technique,
antibody V domain genes are cloned in-frame into either a major or minor
coat protein gene of a filamentous haeteriophage, such as M13 or I'd, 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 genoree, selections based on the functional properties of
the antibody also result in selection of the gene encoding the antibody
exhibiting those properties. Thus, the phage mimics some of the properties
of the B-cell. Pbage display can be performed in a variety of formats; for
their review see, e.g., Johnson, Kevin S. and Chiswell, David I.. Current
Opinion in Structural Biology 3:564-571 (1993). Several sources of V-gene
segments can be used for phage display. Clacksoa et at, Nature, 352:624-
628 (1991) isolated a diverge array of anti-oxazolone antibodies from a
small random combinatorial library of V gene:: derived from the spleens of
immunized mice. A repertoire of V genes from unimmunized human donors can
he constricted and antibodies to a diverse array of antigens (including
self-antigens) can he isolated essentially following the techniques
described by Marks et at, J. Mel, Biol. 2221581-597 (1991), or Griffith et
at., EMBOI. 12:725-734(1993). See, also, U.S. Patent Nos. 5,565,332 and
5,573,90.5.        As discussed above, human antibodies may also he
generated by in vitro activated B cells (see U.S, Patents 5,567,610 and
5,229,275). 



Human HERZ antibodies are described in U.S. Patent No. 5,772,997 issued
June 30, 1998 and WO 97/00271 published January 3, 1997, (v) Antibody
fragments       Varions techniques have been developed for the production
of antibody fragments. Traditionally, these fragments were derived via
nroteolytie digestion of full length antibodies (sec, e.g., ivlotimoto 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
he produced directly by recombinant host cells, For example, the antibody
fragments can be isolated from dn., antibody phage libraries discussed
above. Alternatively, Fab'-81-1 fragmenn; can be directly recovered from E
cog and chemically coupled to form Rabt)2 fragments (Carter et at,
Bioffechnalogy 10:163.-167 (1992)). According to another approach. F(ab')2
fragments can be isolated directly from recombinant host cell culture.
Other techniques for the production of antibody fragments will be apparent
to the skilled practitioner. In other embodiments, the antibody of choice
is a single chain Ey fragment (seFv). See WO 93/16185; U.S. Patent No. 5,57
1,894; and U.S. Patent No. 5,587,458. The. antibody fragment may also be a
"linear antibody", e.g., as described in U.S. Patent 5,641,870 for example.
Such linear antibody fragments may be mottospecific or bispecific.
Bispecific antibodies       Ilispecific antibodies are antibodies that have
binding specificities for at least two different epitepes. Exemplary
bispecific antibodies may hind to two different epitopes of the RER2
protein. Other such antibodies may combine a BER2 binding site with binding
site(s) for EtibR, HER3 and/or HER4-.. Alternatively, a HP,R2 arm may be
combined with an arm which binds to a triggering molecule on a leukocyte
such as a T-cell receptor molecule (e.g. CD?. or CD3), or Fe receptors for
Ig0 gicrig), such as FeyRI (CD64), FeyRII (CD32) and FeyRIII (0)I6) so as
to focus cellular defense mechanisms to the ITER2expressing cell.
Ilispecific antibodies may also be used to localize cytotoxic agents to
cells which express HERZ. These antibodies possess a HERZ-binding arm and
an arm which binds the cytotoxic agent (e.g, saporin, anti-interferon-a,
vinca alkaloid richt A chain, methottexate or radioactive isotope hapten).
Bispecifie antibodies can be prepared as full length antibodies or antibody
fragments (e.g. Rali52bispecific antibodies).       WO 96/16673 describes a
hispecific TIP.P.2/FcyR111 antibody and 'U.S. Patent No. 5.837,234
discloses a bispecitic BER2,TcyRI antibody mml (Osidem). A bispecifie
IIERVEca antibody is shown in W098/02463. U.S. Patent No. 5,821,337 teaches
a bispecific BER2/CD3 antibody. MDX-210 is a bispecific BER2-FcyRIII Ab,
Methods for making bispecific antibodies are known in the art. Traditional
production of full length bispecific antibodies is based on the
eoexptession of two immunoglobuliti heavy chair'-light chain pairs, where
the two chains have different specificities (Millstein et at, Nature,
305:537-539 (1983)). Because of the random assortment of inimutioglobulin
heavy and light chains, these hybridoxnas (quathomas) produce a potential
mixture of 10 different antibody molecules, of which only one has the
correct bispecific structure. Purification of the correct molecule, which
is usually done by affinity chromatography steps, is raiser cumbersome, and
the product yields are low. Similar procedures are disclosed in WO
93/08829, and in Traunecker et at, EMBO 10:3655-3659 (1991).
According to a different approach, antibody variable domains with the
desired binding specificities (antibody-antigen combining sites) are fused
to immunogiebolin constant domain sequences. The fusion preferably is with
an iinmunoglobtalin heavy chain constant domain, comprising at. leas.a.
past of the hinge, CII2, and CH3 regions. It is preferred to have the first
heavy-chain constant region (CH1) containing the site necessary for light
chain binding, preseat in at least one of the fusions. DNAs encoding the
immunoglobulin heavy chain fusions and, if desired, the iranumeglobulin
light chain, are inserted into separate expression vectors,  and are
co-transfeetecl into a suitable host organism. This provides for great
flexibility in adjusting the mutual proportions of the three polypepticle
fragments in embodiments when unequal ratios of the three polypeptide
chains used in the construction provide the optimum yields. It is, however,
possible to insert the coding sequences for two or all three polypeptide
chains in one expression vector when the expossion Of at least two
polypeptide chains in equal ratios results in high yields or when the
ratios are of no particular significance.       In a preferred embodiment
of this approach, the bispecific antibodies are composed of a hybrid
immuitoglobulin heavy chain with a first binding specificity in one arm,
and a hybrid insiniunogicibulin heavy chain-light chain pair (providing a
second binding specificity) in the other arm. it was found that this
asymmetric structure facilitates the separation of the desired bispecific
compound from unwanted immunogbbulin chain combinations, as the presence of
an inurnsuogiobulin light chain in only one half of the bispecific molecule
provides for a facile way of separation. This approach is disclosed in WO
94/04690. For further details of generating bispecific antibodies see, for
example, Suresta et at, Methods in Enzymology, 1211210 (1986).
According to another approach described in U.S. Patent No. 5,731,168, the
interface between a pair 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 the CH3 domain of an antibody constant domain. in this method, one or
more small amino acid side chains from the interface of the first antibody
molecule are replaced with larger side chains (e.g. tyrosine Or
tryptophan). Compensatory "cavities" of identical or similar size to the
large side chain(s) are created. on the interface of die second antibody
molecule by replacing large amino acid side chains with smaller ones (9..8.
alanine or ihreonine). This provides a mechanism for increasing the yield
of the heteroclimer over other unwanted end-products such as homodimers.
Bispecitic antibodies include cross-linked or "heteroconjugate" antibodies.
For example, one of the antibodies in the heteroconjugate can be coupled to
avidin, the other to biotin. Such antibodies have, for example, been
proposed to target immune system cells to unwanted cells (U.S. Patent No.
4,676,980), and for treatment of HIV infection (WO 91/00360, WO 921200373,
and HP 03089). Heteroconjugate antibodies may be made using any convenient
cross-linking methods. Suitable cross-linking agents are well known in the
art, and are disclosed in U.S. Patent No. 4,676,980, along with a number of
cross-linking techniques.       Techniques for generating hispecific
antibodies from antibody fragments have also been described in the
literature. For example, bispecific antibodies can be prepared using
chemical linkage. Brennan et at, Science, 229: 81 (1985) describe a
procedure wherein full length antibodies are protisolytically cleaved to
generate P(a112, fragments. These fragments are reduced in the presence of
the dithiol complexing agent sodium arsenite to stabilize vicinal dithiols
and prevent intermolecular disulfide formation. The Fab' fragments
generated are then converted to thionitrobenzoate (TNI3) derivatives. One
of the Fab'iTNIEI derivatives is then reconverted to the Fabi-thiol by
reduction with mercaptoethylainine and is mixed with an equiniolar amount
of the other Falf-TN8 derivative to form the bispecific antibody. The
bispecific antibodies produced can be used as agents for the selective
immobilization of enzymes.        Recent. progress has facilitated the
direct recovery of Fah'-,SII fragments from E. coil, which can be
chemically coupled to form bispecific antibodies. Shalaby curL. 1. Exp.
Med., 175: 217-225 (1992) describe the  production of a hilly humanized
bispecific antibody F(ah')2 molecule. Each Fab' fragment was separately
secreted from IL colt and subjected to directed chemical coupling in vitro
to form the bispecific antibody. The hispecific antibody thus formed was
able to bind to cells overexpressing the lffill2 receptor and normal human
1' cells, as well as nigger the /ytic activity of human cytoloxic
lymphocytes against human breast tumor targets. Various techniques for
making and isolating bispecific antibody fragments directly from
recombinant cell culture have also been described. For example, bispecific
antibodies bave been produced using lencine zippers. Kostelny et al., J.
Itnnutnoi., 148(5):1547-1553 (1992). The leueine zipper peptides firm the
Ilos and Jun proteins were linked to the Fab portions of two different
antibodies by gene fusion. The antibody holm/dialers were reduced at the
binge region to form monomers and then re-oxidized to form the antibody
beterodimers. This method can also be utilized for the production of
antibody homodimers. The "diabodyn technology described by Hollinger et at,
Proc.. Nett Acad. Sid USA, 90:6444-6448 (1993) has provided an alternative
mechanism for making bispecific antibody fragments. The fragments comprise
a heavy-chain variable domain (VH) connected to a light-chain variable
domain (VO by a linker which is too short to allow pairing between the two
domains on the same chain. Accordingly, the VH and VI, domains clone
fragment are forced to pair with the complementary VI_ and VH. domains of
another fragments thereby forming two antigen-binding sites. Another
strategy for making bispecific antibody fragments by the use of
single-chain Fr (sFv) dialers has also been reported. See Gruber not, I.
Immune", 1525368 (1994). 



Antibodies with more than two valencies are contemplated. For example,
trispecific antibodies can be prepared. Tuff at at I. buraunot, 147: 60
(1991). (vu)Other antina acid sequence modifie,23iceLt      Amino add
sequence mod ification(s) of the antibodies described herein are
contemplated. For example, it may be desirable to improve the binding
affinity and/or other biological properties of the antibody. Amino acid
sequence variants of the Antibody are prepared by introducing appropriate
nucleotide changes into the Antibody nucleic acid, or by peptide synthesis.
Such modifications include, for example, deletions frorn, and/or insertions
into and/or substitutions of, residues within the amino add sequences of
the Antibody. Any combination of deletion., insertion, and substituticin is
made to arrive at the final construct, provided that the lanai construct
possesses the desired characteristics. The amino add changes also may alter
post-translational processes of the Antibody, such as changing the number
or position of glycosylation sites.       A useful method for
identification of certain residues or regions of the Antibody that are
preferred locations for inutagenesis is called "alanine scantling
nattagenesis" as described by Cunning-hato and Wells Science, 244:10814085
(1989). ,Here, a residue of group of target residues are identified (e.g.,
charged residues such as arg, asp, his, lye, and gin) and replaced by a
neutral or negatively charged amino acid (most preferably alanine or
polyalanine) to affect the interaction of the =tine acids with antigen.
Those amino acid locations demonstrating functional sensitivity m the
substitutions then. are refined by introducing further or other variants
at, or for, the sites of substitution. Thus, while the site for introducing
an amino acid sequence variation is predetermined, the nature of the
mutation per se need not be predetermined. For example, to analyze the
performance of a mutation at a given site, ala scanning or random
inutagettesis is conducted at the target codon or region and the expressed
Antibody variants are screened for the desired activity. -44-         Amino
acid sequence insertions include aand/or carboxyl-terminal fusions ranging
in length frrkm one residue to polypepticles containing a hundred or more
residues, as well as intrasequence insertions of single  or multiple amino
acid residues, Examples of terminal insertions include a Antibody with an
N-tertninal raethienyl residue or the antibody fused to a eytotoxic
polypeptide. Other insertional variants of the Antibody molecule include
the fusion to the N- or &terminus of the Antibody to an enzyme (e.g. for
ADEPT) or a polypepticie which increases the serum half-life of the
antibody.         Another type of variant is an amino acid substitution
variant. These variants have at least one aline acid residue in the
Antibody molecule replaced by a different residue. The sites of greatest
interest for substitutional mutagenesis include the hypervariabte regions,
but FR or Fe region alterations are also contemplated. Conservative
substitutions are shown in Table 1 under the heading of "preferred
substitutions", If such substitutions result in a change in biological
activity, then more substantial changes, denominated "exemplary
substitutions in Table 1, or as finnan described below in reference to
amino acid classes, may be introduced and the products screened.  Table I
Substantial modifications in the biological properties of the antibody are
accomplished by selecting substitutions that differ significantly in their
effect on maintaining (a) the structure of the poiypeptide backbone in the
area of the substitution, for example,, as a sheet or helical conformation,
(h) the charge or hydrophobicity of the molecule at the target side, or (c)
the bulk of the side chain. Amine acids may be grouped according to
similarities in the properties of their side chains (in A. L. Lehninger, in
Biochemistry, second. ed., pp. 7375, Worth Publishers, New York (1975)):
(1) non-polar: Ala (A), Val (V), Leu (L), Ile (1), Pro (P), The (F), TIT
(W), Met (M) (2) uncharged polar: (My (G), Str (S), Thr 07.), cys (C), Tyr
(Y), Asn (N), Gin (Q) (3) acidic: Asp (D), GM (F) (4) basic: Lys (K), Arg
(F), Ifis(H)       Alternatively, naturally occurring residues may be
divided into gimps based on coErunon sidechain properties; (1) hydrophobic:
Norteocine, Met, Ala, Val, Leu, Be; (2) neutral hydrophilic; C'ys, Sec,
Thr, Asn, Gin; (3) acidic: Asp, Gin; (4) basic: His, Lys, Arg; (5) residues
that influence chain orientation: Gly, Pro; (6) aromatic; Tip, Tyr, Me.
Non-conservative substitutions will entail exchanging a member of one. of
these classes for another class.       Any cyst-sine residue not involved
in maintaining the proper conformation of the Antibody also may be
substituted, generally with serine, to improve the oxidative stability of
the molecule and prevent aberrant orosslinking. Conversely, cysteine
bond(s) may be added to the antibody to improve its stability (particularly
where the antibody is an antibody fragment such as an PI fragment).       A
particularly preferred type of substitutional. variant involves
substituting one or more hypervariable region residues of a patent antibody
(e.g. a humanized or human antibody). Generally, the resulting variant(s)
selected fen: further development will have improved biological properties
relative Co the parent antibody from which they are generated. A convenient
way for generating such substitutional variants involves affinity
maturation using phage display. Briefly, several hyper-variable region
sites (e.g. 6-7 sites) are mutated to generate all possible amino
substitutions at each site. The antibody variants thus generated are
displayed in a monovalent fashion from filamentous pimp particles as
fusions to the gene III product of M. 13 packaged within each particle. The
phage-displayed variants are then screened for their biological activity
(e.. st. binding affinity) as herein disclosed. In order to identify
candidate hypervariable region sites for modification, gafline scanning
nintagenesis can be performed to identify hypervaiable region residues
contributing significantly to antigen binding, Alternatively, or
additionally, it may be beneficial to analyze a crystal structute of the
antigen-antibody complex to identify contact points between the antibody
and its antigen. Such contact residues and neighboring residues am
candidates for substitution according to the techniques elaborated herein.
Once such variants are generated, the panel of variants is subjected to
screening as described herein and antibodies with superior properties in
one or more relevant assays may be selected for anther development. 



Another type of amino acid variant of the antibody alters the original
glycosylation pattern of the antibody. By altering is meant deleting one or
more carbohydrate moieties found in the anlibody, and/or adding one or more
glycosylation sites that are not present in the antibody.
Giycosylation of antibodies is typically either Wanked or 0-linked.
N-linked refers to the attachment of the carbohydrate moiety to the side
chain of an asparagine residue. The tripeptidc sequences asparagine-Xserine
and asparagine--threoitine, where X is any amino acid except proline, are
the recognition sequences for enzymatic attachment of the carbohydrate
moiety to the asparagine side chain. Thus, the presence of either of these
tripetnide sequences in a polyp-pH -mates a potential glycosylation site,
0-linked glyriosylation refers to the attachment of one of the sugars
N-aceylgalactosarnine, galactose, or xylose to a hydroxyamino acid, most
commonly serine or threonine, although 5-hydroxyproline or 5-hydroxylysine
may also be used,       Addition of glycosylation sites to the antibody is
conveniently accomplished by altering the amino acid sequence such that it
contains one or more of the above-described tripeptide sequences (for
N-linked glycosylation sites). The alteration may also be made by the
addition of, or substitution by, one or more serine or directable residues
to the sequence of the original antibody (for 0-linked glyeasylation
sites),       Where the antibody comprises an Fe region, the carbohydrate
attached thereto may he altered. For example, antibodies with a mature
carbohydrate structure that lacks fueose attached to an Fe region of the
antibody are described in US Pat Appl No US 2003/0157108 Al, Prest,a, L.
See also US 20040093621 Al (tyowit Hakim Kogyo Co., Ltd). Antibodies with a
bisecting N-aeetylghicosamine (01cNAc) in the carbohydrate attached to an
Fe region of the antibody are referenced in W003/0 1t78, JeauMairet at at
and US Patent No, 6,602,684, 'Imam et at Antibodies with at least one
galactose residue in the oligosaccitaride attached to an Fe region of the
antibody are reported in W097/30087, Patel et at. See, also, W098/58964
(Raja, S.) and W099/22764 (Raki, S.) concerning antibodies with altered
carbohydrate attached to the Fe region thereof. Antibody compositions
comprising main species antibody with such carbohydrate smictures attached
to the Pc region are contemplated herein.        Nucleic acid molecules
encoding amino acid sequence variants of the Antibody are prepared by a
variety of methods known in the art. These methods include, but are not
limited to, isolation from a natural source (in the case of naturally
occurring arnino acid sequence variants) or preparation by
oligonneleotidemediated (or site-directed) mutagenesis, PCB mutagenesis,
and cassette muthgenesis of an earlier prepared variant or a non-vadant
version of the antibody. (viii)Screening fOr antibodies with the desired
properties        Techniques for generating antibodies have been described
above. One may further select antibodies with certain biological
characteristics, as desired,        To identify an antibody which blocks
ligand activation of a HER. receptor, the ability of the antibody to block
HER ligand binding to cells expressing the HER receptor (e.g, in
conjugation with another HER receptor with which the HER receptor of
interest forms a HER hetero-oligomer) may be determined, Fos example, cells
naturally expressing, or transfected to express, HER receptors of the HER
beteco-oligorner may be incubated with the antibody and then exposed to
labeled HER ligand. The ability of the 11ER2 antibody to block figand
binding to the HER receptor in the HER hetero-oligower any then be
evaluated.        For example, inhibition of IIRG binding to IVICE7 breast
tumor cell lines by HER2 antibodies may be performed using monolayer MCE7
cultures on ice in a 24-well-plate format essentially as described in
W001/00245, HER2 monoclonal antibodies may be added to each well and
incubated for 30 minutes. labeled IHROP1 /7/-224 (25 pm) may then be added,
and the incubation may he continued for 4 to 16 hours.  Dose response
curves may be prepared and an IC50 value may be calculated for the antibody
of interest. In one embodiment, the antibody which blocks ligand activation
of an HER receptor will have an IC50 for inhibiting ERG binding to MCIF7
cells in this assay of about 50n141 or less, more preferably 1.03iNt or
less. Where the antibody is an antibody fragment such as a Fab fragment,
the IC50 for inhibiting nR a binding to IvleF7 cells in this assay may, for
example, be about 100nM or Jess, more preferably 50nhl or less.
Alternatively, or additionally, the ability of the HER2 antibody to block
EER ligand-stimulated tyrosine phosphorylation of a HER receptor present in
a HER hetem-oligomer may be assessed, For example, cells endogenously
expressing the HER receptors or transfecte,d to expressed them may be
incubated with the antibody and then assayed for HER ligand-dependent
Wiasine phosphorylation activity using an antiphosphotyrosine monoclonal
(which is optionally conjugated with a detectable label). The ldnase
receptor activation assay described in US. Patent No. 5,766,863 is also
available for deter:tinning HER. receptor activation and blocking of that
activity by an antibody.        in One embodiment, one may screen for an
antibody which inhibits ERG- stimulation of pI80 tyrosine phosphorylarion
in MC1F7 cells essentially as described in W00L/00245. For example, the
1.4(..177 cells may be plated in 24-well plates and monoclonal antibodies
to HER2 may be added to each well and incubated for 30 minutes at room
temperature; then THRG131177..244 may be added to each well to a final
concentration of 0.2 and the incubation may he continued for 8 minutes.
Media may he aspirated from each well, and reactions may be stopped by the
addition of 100 id of SDS sample buffer (5% SDS, 25 SI DTI, and 25 inlvl
Tris-HC1, pH 6,8). Each sample (25 pil) may be electrophoresecl on a 4-12%
gradient gel (Noveix) and then electrophoretleally transferred to
polyvinylidene difthoride membrane. Antiphosphotyrosine (at 1 pg,ind)
brimunc,blots may be developed, and the intensity of the predominant
reactive band at Mr-180,000 nay be quantified by reflectance densitorneuy.
The antibody selected will preferably significantly inhibit ERG
stiniulation of p1.80 tyrosine phosphorylation to about 0-35% of control in
this assay. A dose-response curve for inhibition of IIRG stimulation of
p180 tyrosine phosphorylation as determined by reflectance densitcameny may
be prepared and an Tejo for the antibody of interest may be calculated. In
one embodiment, the antibody which blocks lig,and activation of a HER
receptor will have an It7.50 for inhibiting ERG stimulation of p180
tyrosine phosphorylation in this assay of about 50nM or less, more
preferably 1.0nlvl or less. Where the antibody is an antibody fragment such
as a Fab fragment, the IC50 for inhibiting ERG stimulation of p180 tyrosine
phosphorylation irt this assay may, for example, be about 100nM. or less,
more preferably 50nM or lass.       One may also assess the growth
inhibitory effects of the antibody on MIDA-M.13-175 cells, az, essentially
as described in Schaefer et al. Oncogene 15:13854394 (1997). Actx>rding to
this assay, IVIDA-MB175 cells may treated with a HE2 monoclonal antibody
(10tighnia) for 4 days and stained with crystal violet. Incubation with a
HER2 antibody may show a growth inhibitory effect on this cell line similar
to that displayed by monoclonal antibody 2C4. In a further embodiment,
exogenous ERG will not significantly reverse this inhibition. Preferably,
the antibody will be able to inhibit cell proliferation of IvilDA-MB-175
cells to a greater extent than monoclonal antibody 4D5 (and optionally to a
greater extent than monoclonal antibody 7F3), both in the presence and
absence of exogenous ERG.        In one embodiment, the 1-1E1(2 antibody of
interest may block heregulin dependent association of HER2 with HER3 in
both1,4CF7 and SK-13R-3 cells as determined in a co-imanunoprecipitation
experiment such as that described in WOO 1/0(1245 substantially more
effectively than monoclonal antibody 405, and preferably substantially more
effectively than monoclonal antibody 7F3,       To identil. growth
inhibitory BEP,2 antibodies, one may screen for antibodies which inhibit
the growth of cancer cells which overexpress BER2. In one embodiment, the
growth inhibitory antibody of choice is able to inhibit growth of SR-BR-3
cells in cell culture by about 20400% and preferably by about 50-100% at an
antibody concentration of about 0.5 to 30 ng/ml, To identify such
antibodies, the SK-BR-3 assay described in U.S. Patent No. 5,677,171 can be
performed. According to this assay, SK-BR-3 cells are grown in a 1;1
mixture of 1112 and DIVIEN1 medium supplemented with 10% fetal bovine
serum, glutamine and penicillin streptomycin. The SK-BR-3 cells are plated
at 20,000 cells in a 35.min cell culture dish (2nds135mm dish). 05 to 30
pgiail of the HERZ antibody is added per dish. After six days, the number
of cells, compared to untreated cells are counted using an electronic
COULIERThi cell counter. Those antibodies which inhibit growth of the
SK-BR-3 cells by about 20-100% or about 50.-100% may be selected as growth
inhibitory antibodies. See US Pat No. 5,677,171 for assays for screening
for growth inhibitory antibodies, such as 405 and 30.        In order to
select for HBP,2 antibodies which induce apop,tosis, an annexin binding
assay using 8T474 cells is available, The 130474 cells are cultured and
seeded in dishes as discussed in the preceding paragraph. The medium is
then removed and replaced with hada medium alone or medium containing
10n.gt. ml of the monoclonal antibody. Following a three day incubation
period, mono.layers are washed with P135 and detached by typsinization.
Cells are then centrifuged, resuspended in Ca binding buffer and alit-octal
into tubes as discussed above for the cell death assay. Tubes then receive
labeled annexin (e,g. annexin(gg/rill). Samples may be analyzed using a.
FACSCA.Nm flow cytorrieter and FACSCONVERTm CeliQuest software (Becton
Dickinson). Those antibodies which induce statistically significant levels
of annexin binding relative to control are selected as aneptesis-inducing
antibodies. In addition to the annexin binding assay, a DNA staining assay
using BT.474 cells is available. in order to perform this assay, 13T474
cells which have been treated with the antibody of interest as described in
the preceding two paragraphs are incubated with 9p.gfal HOECHST 33342TM for
2 hr at 37t, then analyzed on an EPICS ELITErm flow eytometer (Coulter
Corporation) using MODI LI010 software (Verity Software House). Antibodies
which induce a change in the pcncematg,o of apoptotic cells which is 2 fold
or greater (and preferably 3 fold or greater) than untreated cells (up to
100% apoptotic cells) may be selected as pro-apoptotic antibodies using
this assay. See W098.117797 for assays for screening for HER2 antibodies
which induce apoptosis, such as 7C2 and 7F3. 



To screen for antibodies which bind to an opitope on HER2 bound by an
antibody of interest, a routine cross-blocking assay such as that described
in Antibodies, A Laboratory Manual, Cold Spring Harbor Laboratory, Ed
Harlow and David Lane. (1988), can be performed to assess whether the
antibody cross-bloc-1m binding of an antibody, such as 2C4 or Pertiminnab,
to HER2. Alternatively, or additionally, epithee mapping can be performed
by methods known in the art and/or one can study the antibody-BBR2
structure (Franklin at at Cancer Cell 5:317-328 (2004)) to see what
domain(s) of HER2 is/are bound by the antibody. (ix) inununoconfagates
The invention also pertains to immunoconjugates comprising an antibody
conjugated to a cytotoxic agent such as a chemotherapeutic agent, toxin
(e.g. a small molecule toxin or an enzymatically :active toxin of
bacterial, fungal, plant or animal origin, including  fragments and/or
variants thereofradioactive isotope (i.e., a radiciconjugate).
Chemotherapeutic agents useful in the generation of such imaramoconjugates
have been described above. Conjugates of an antibody and one or more small
molecule toxins, such as a calichearnicin, a maytansine (U.S. Patent No.
5,208,020), a trichotheme, and CCI065 are also contemplated herein.
In one preferred embodiment of the invention, the antibody is conjugated to
one or more rnaytansine molecules (e.g. about Ito about 10 maytansine
molecules per antibody molecule). Maytansine may, for example, be converted
to May-SS-Me which may be reduced to May-8113 and reacted with modified
antibody Cheri et aL Cancer Research 52: 127-131 (1992)) to generate a
maytansinoid-antibody immunoconjugate.       Another imxnunoconjugate of
interest comprises a HER2 antibody conjugated to one or more calichearniein
molecules. The calichearnicin family of antibiotics are capable of
producing double-stranded DNA breaks at sub-picomolar concentrations.
Structural analogues of calicheamicin which may be used include, but are
not limited to, y!, st21, a31,N-acetyllja, FSAG and tall (Hinman flat
Cancer Research 53: 3336-3342 (1993) and Lode n at Cancer Research 58:
2925-2928 (1998)). See, also, US Patent Nos. 5,714,586; 5,712,374;
5,264,586; and 5,773,001 expressly incorporated herein by reference.
Enzymatically active toxins and fragments thereof which can be used include
diphtheria A chain, nonbinding active fragments of diphtheria toxin,
exotoxin A chain (from Psetblontonas aeruginosa), richt A chain, abrirt A
chain, modeccin A chain, alpha-sal-chi, Aieurites fordii proteins, dianthin
proteins, Phytater americana proteins (PAPI, PAPIL and PAP-S), momordica
alumina inhibitor, curcin, crotin, sapaonaria officinalls inhibitor,
gelatin, mitogellin, restrictocin, phenomycn, enomyein and the
hicotheeenes. See, for example, WO 93/21232 published October 28, 1993.
The present invention further contemplates an immunoconjugate formed
between an antibody and a compound with nueleolytic activity (e.g. a
ribonuclease or a DNA encionaclease such as a deoxyribonticlease; .DNase).
A variety of radioactive isotopes are available for the production of
radioconjugated HER2 antibodies. 911 131 125 90186188153 212. 32 Examples
include At , I , I , Y , ReRe , SmBrP and radioactive isotopes of Lu.
Conjugates of the antibody and cytotoxic agent may be made using a variety
of bifunctional protein coupling agents such as
N-suceinimidy1-3-(2-pyridyldithiol) propionate (SPDP),
succinimidy1-4-(Nrnaleimidornethyl) cyclohexaneri-carboxylate,
iminothiolane (11), bifunctional derivatives of had ters (such as dimethyl
aclipimidate TICE), active esters (aura as disuceinimidyi suberate),
aldehydes (such as glutareidohyde), his-azido compounds (such as bis
(p-azidobetizoyl) hexanediarnine), bis-diazonitun derivatives (such as
bis-(p-diazoniumbenzoy1)-ethylenediamine), dilsocyanates (such as tolyene
2,6-diisocyanate), and bisactive fluorine compounds (such as
1,5-difluoro-2,4-dinitrobenzene). For example, a ricin immunotoxin can be
prepared as described in Vitetta et at Science 238: 1098 (1987).
Carbon-144abeled 1-isothiocyanatobenzyl-3- metlryldiethylcne
triaminepentaacetic acid (MX-DTPA) is an exemplary dictating agent for
conjugation of radionucleotide to the antibody, See W094/11026. The linker
may be a "cleavable linker" facilitating release of the cytotoxic drug in
the cell. For example, an acid-labile linker, peptidase-sensitive linker,
dimethyl linker or disulfide-containing linker (Chad a at Cancer Research
52: 127-131 (1992)) may be used.        Alternatively, a fusion protein
comprising the HER2 antibody and cytotexic agent may be made, e.g, by
recombinant techniques or peptide synthesis.         In yet another
embodiment, the antibody may be conjugated to a "receptor" (such
areptavidin) for utilization in tumor pretargeting wherein the
antibody-receptor conjugate is administered to the patient, followed by
removal of unbound conjugate from the circulation using a clearing agent
and then administration of a "ligand" (e.g. avidin) which is conjugata<1 to
a cytotoxic agent (e.g. a radiorincleotide). GO Other antibody
modifications        Other modilications of the antibody are contemplated
herein. For example, the antibody may be linked to one of a variety of
nonproteinacemas polymers, e.g., polyethylene glycol, polypropylene glycol,
polyoxyalkylenes, or copolymers of polyethylene glycol and polypropylene
glycol. The antibody also may be entrapped irs microcapsules prepared, for
example, by coacervation techniques or by interfacial polyme.rizadon (for
example, hydroxymethyleellulexe or gelatin-microcapsules and
poly-(methylincthacylate) mien-reaps:ties, respectively), in colloidal drug
delivery systems (for example, liposornes, albumin inicrospheres,
micrcemulsions, nano-particles and nanocapsides), or in macro:minis:ono.
Such techniques are disclosed Remington's Pharmaceutical Sciences, 16th
edition, Oslo. A., Ed., (1980),       It may be desirable to modify the
antibody of the invention with respect to effector function, e.g. so as to
enhance antigen-dependent cell-mediated cyotoxicity (ADC(2.) and/or
complement dependent cytotoxicity (CDC) of the antibody. This may be
achieved by introducing one or more amino acid substitutions in an Fe
region of the antibody. Alternatively or additionally, eysteine residue(s)
may be introduced in the Fe region, thereby allowing interchain disulfide
boxid format- ion in this region. The homoditneric antibody thus generated
may have improved internalization capability and/or increased
complement-mediated cell killing and antibody-dependent cellular
cytotoxicity (ADM). See Caron et al., J. Exp Meit 176:1191-1195 (1992) and
Shope's, immunot 148,2918-2922 (1992). Homodimeric antibodies with enhanced
anti-tumor activity may also be prepared using heterobi functional
cross-linkers as described in Wolff et al. Cancer Research 532560-2565
(1993). Alternatively, an antibody can be engineered which has dual Pc
regions and may thereby have enhanced complement lysis and ADCC
capabilities. See Stevenson at al. Anti-Cancer Drag Design 3:219-230
(1989).        W000142072 (Presta, L.) describes antibodies with improved
AEC function in the presence of human effector cells, where the antibodies
comprise amino acid substitutions in the Pc region thereof. Preferably, the
antibody with improved ADOC comprises substitutions at positions 298, 333,
and/or 334 ..d the Fe region, Preferably the altered Fe region is a hurrian
IgGI Fe region comprising or consisting of substitutions at one, two or
three of these positions.        Antibodies with altered Clq binding and/or
complement dependent cytotoxicity (CDC) are described in W099/51642, US
Patent No. 6,19,1,551331., US Patent No. 6,242,195131, US Patent No.
6,528,624BI and US Patent No. 6,538,124 (Idusogie et al.), The antibodies
comprise an amino acid substitution at one or more of amino acid positions
270, 322, 326, 327, 329, 313, 333 and/or 334 of the Pc region thereof.
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 DS Patent 5,739,277, for example. As used herein,
the term "salvage receptor binding epitone" refers to an epitope of the Fe
region of an IgO molecule (e.g., IgG" Ws, IgG3, or IgG4) that is
responsible for increasing the in vivo sea-urn half-life of the IgG
molecule. Antibodies with substitutions in an Sc region thereof and
increased serum half-lives are also described in W000/42072 (Presta,14.
Engineered antibodies with three or more (preferably four) functional
antigen binding sites arc also contemplated (US Appin No. U8200210004587
Al, Miller etal.).       The 11ER2 antibodies disclosed herein may also be
formulated as irnmonoliimsomes. Liposomes containing the antibody are
prepared by methods known in the art, such as described in Epstein at at,
Proc. Natl. Acad. Set USA, 82:3683 (1985); Hwang etal.. Proc. Nan Acad. SOL
USA, 77:4030(1980); US, Pat_ Nos. 4,485,045 and 4,544,545; and W097138731
published October 23, 1997. Liposomes with enhanced circulation time are
disclosed in U.S. Patent No. 5,013,556. 



Particularly useful liposomes can be generated by the reverse phase
evaporation method with a lipid composition comprising phosphatidyleholine,
cholesterol and PEG-derivatited phosphatidylethanolarnine (PEG-PE).
Liposomes are extruded through filters of defined pore size to yield
liposornes with the desired diameter, Rib' fragments of the antibody of the
present invention can be conjugated to the liposornes as described in
Martin at at J. that Chem 257: 286-288 (1982) via a disulfide interchange
reaction. A chemotherapeutic agent is optionally contained within the
Liposome. Sec Oabizon et at J. National Cancer Inst.81(19)1484 (1989). (ix)
Exemplary Antibodies        Exemplary antibodies which can be formulated
according to the present invention include hut are not limited to the
following; anti-ErbB antibodies, including anti-1ER2 antibodies, such as
those described in more detail herein; antibodies that bind to a B-cell
surface marker, such as CD 19, CD20 (for example Rituximab (RMSXAN(0) and
humanized 2117), CD22, CD40 OF 131(3; antibodies that bind to IgE including
Onuilizumab (XOLAIRO) commercially available from Genentech, E26 (Figs,
17A-B herein), HAE1 (Figs. 17A-B herein), igE antibody with an amino acid
substitution at position 265 of an Pc region thereof (US 2004/0191244 Al),
Hu-901 (Figs. 17A-13 herein), an IgE antibody as in W02004107001!, or an
antibody (including antibody fragments and full length antibodies)
comprising the variable domains of any of those IgE antibodies, See, also,
Presta at at, J. rnzmunol. 151:2623-2632 (1993); International Publication
No. WO 95119181; US Patent No. 5,714,338, issued February 3, 1998; US
Patent No. 5,091,313, issued February 25, 1992; WO 93/04173 published March
4, 1993; WO 99/01556 published January 14, 1999; and US Patent No,
5,714,338; antibodies that bind to vascular endothelial growth factor
(VEGE) or a receptor thereof, including Bevacizurnab (AVASTINThi),
commercially available from Genentech, and Ranibizumab (1,13CEN ttStm);
anti-M-8 antibodies ($t John at at, Chest, 103:932 (1993), and
International Publication No. WO 95/23865); anti-PSCA antibodies
(W001/40309); anti-CD40 antibodies, including S2C6 and humanized variants
thereof (W000/75348); and-Olin antibodies, including efalizumab (RAPTIVA(D)
(US Patent No 5,622,700, WO 98/23761, Steppe et al, Transplant intl. 4:3-7
(1991), and Hourmant at al., Transplantation 58;377-380 (1994)); 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 (WO
98151793 published November 19, 1998); anti-TNP-alpha antibodies including
cA2 (REMICADEO), CDP571 and M_AK-195 (See, US Patent No. 5,672,347 issued
September 30, 1997, Lorenz et al. J. Inmumol. 156(4):1646-1653 (1996), and
Dhainaut eta!, Crit. Care Med. 23(9):1461-1469 (1995)); anti-Tissue Factor
cm (European Patent No. 0 420 937 Bi granted November 9, 1994);  anti-human
a4137 Mtn:gin (WO 98/06248 published February 19, 1998); anti-HOER
antibodies, including clairincrizeil or humanized 225 antibody ES in WO
96/40210 published December 19, 1996; anti-0O3 antibodies, such as OKT3
(ITS Patent No. 1,515,893 issued May 7, 1935); anti-CD25 or anti-tic
antibodies such as 0111-621 (SIMULECI-03) and (LENAPAffait) (See US Patent
No. 5,6939762 issued DBC8FilbC1 2, 1997); and-CD4 antibodies such as the
cM-7412 antibody (Choy flat Arthritis Rheum 39(1);52-56 (1996)); anti-CD52
antibodies such as CAM-PATH-1H (Riecianann e at Nature 332:323.337(198W);
anti-Pc receptor antibodies such as the M22 antibody directed against RiR1
as in Graziano .f.-T t a J. iminanol. 155(10);4996-5002 (1995);
anti-careirionmbryonie antigen (CEA) antibodies such as ht1N-14 (Sharkoy et
al. Cancer Res. 55(23Supp1): 5935s-5945s (1995); antibodies drrected
against breast epithelial cells including huBrE-3, ha-Me 3 and C1TL6
(Cerlani et at Career Res. 55(23): 5852s-5856s (1995); and Richman et at
Cancer Rest 55(23 Supp): 5916s-5920s (1995)); antibodies that bind to colon
carcinoma cells such as C242 (Litton et at Earl. ligMeadel. 26(1):1-9
(1996)); anti-CD38 antibodies, e.g. AT 1315 (Ellis a at .I.155(2):925-937
(1995)); anti0D33 antibodies such as Hu M195 Ureic et at Cancer lies 55(23
Suppl):5908s-5910s 1995) and .. A676 or COP??!; anti-0D22 antibodies such
as LL2 or LymphoCide (Tuweid et at Cancer Res 55(23 SOppl):5S99s-5907s
(1995); anti-EpCAM antibodies such as rmA (PANOREX(8.1); anti-GpiTofffla
antibodies such as abciximab or c7113 Pah (REOPRO@); and-RSV antibodies
such as tvIED1-493 (SThAGIS@); anti-CMV antibodies such as PROTOVER.0;
anti-HIV antibodies such as PR0542; anti-hepatitis antibodies such as the
anti-Hep B antibody OSTA'VERtit); anti-CA 125 antibody OYaReX;
anti-idiotypic 0133 epitope antibody NEC?; 



anti-av33 antibody VITAX1N0; anti-human renal cell carcinoma antibody such
as eh-G250;ING-1; and-umart 17-1A antibody (3622W91); anti-human colorectal
tumor antibody (A33); anti-human nielainana antibody R724- directed against
0133 ganglioside; anti-human squaanous-cell carcinoma (SF-25); and
anti-human leukocyte antigen (1-11,A) antibodies such as Smart 11)10 and
the anti-HLA DR antibody Or,colyni (Lym-1). (xi) Antibody variara
compositions       The present invention, in at least one aspect, concerns
formulations comprising a composition which comprises a mixture of a main
species antibody and one or more variants thereof Where the main species
antibody binds HER2, preferably the HER2 antibody (either or both of the
main species HER2 antibody and antibody variant thereof) is one which binds
to Domain H of 1ffilit2, inhibits HER dimerizati on more effectively  than
Tmstuzumab, and/or binds to a heterodimerie binding site of HER2. The
preferred embodiment herein of the main species antibody is one comprising
the variable light and variable heavy amino acid sequences in SEQ ID Nos, 3
and 4, and most preferably comprising a Tight chain amino acid sequence
selected from SFQ ID No. 15 and 23, and a heavy chain amino acid sequence
selected from SEQ ID No. 16 and 24,       In one embodiment, the formulated
HER2 antibody composition comprises a mixture of the main species IT3R2
antibody and an amino acid sequence variant thereof comprising an
amino-terminal leader extension. Preferably, the amino-terminal leader
extension is on a light chain of the antibody variant (e4. on one or two
light chains of the antibody variant). The main species ILER2 antibody or
the antibody variant may be an full length antibody or antibody fragment
(e.g. Fab of F(ah')2 fragments), but preferably both are full length
antibodies. The antibody variant herein may comprise an amino-terminal
leader extension on any one or more of the heavy or light chains thereof.
Preferably, the amino-terminal leader extension is on one or two light
chains of the antibody; The amino-terminal leader extension preferably
comprises or consists of VHS-, Presence of the amino-terminal leader
extension hi the composition cart be detected by various analytical
techniques including, but not limited to, N--terminal Sffirdefite analysis;
assay for charge heterogeneity (for instance, cation exchange
chromatography or capillary zone eiectrophoresis), mass spectrometry, etc.
The amount of the antibody variant in the composition generally ranges from
an amount that constitutes the detection limit of any assay (preferably
N-terminal sequence analysis) used to detect the variant to an amount less
than the amount of the main species antibody. Generally, about 20% or less
(e.g. from about 1% to about 15%, for instance from 5% to about 15%) of the
antibody molecules in the composition comprise an amino-terminal leader
extension. Such percentage amounts are preferably detamined using
quantitative N-terminal sequence analysis or cation exchange analysis
(preferably using a high-resolution, weak cation-exchange column, such as a
PROPAC WCX10114 cation exchange column). Aside from the amino-terminal
leader extension variant, Midler amino acid sequence alterations of the
main species antibody and/or variant axe contemplated, including but not
limited to an antibody comprising a C-terminal lysine residue on one or
both heavy chains thereof, a dearnidated antibody variant; etc.
Moreover, the main species antibody or variant may further comprise
glycosylation variations, non-- hunting examples of which include HER2
antibody comprising a C31 or G2 oligosaccharide structure attached to the
Pc region thereof, HEP.2 antibody comprising a. carbohydrate moiety
attached to a light chain thereof (e.g. one or two carbohydrate moieties
attached to one or two light chains of the antibody), liER2 antibody
comprising a non-glycosylated heavy chain. ILLPreparation of the
Formulation        The present invention provides, in a first aspect, a
stable pharmaceutical formulation comprising a monoclonal antibody,
preferably a full length human or humanized IgC31. antibody, ha
histidine-acetate buffer, pH 5.5 to 6.5; preferably pE 5.8 to 6.2, However,
the antibody in the formulation may be an antibody fragment comprising an
antigen-binding region, such as a Fab or F(ab')2 fragment.        in
another embodiment, the invention concerns a pharmaceutical formulation
comprising, or consisting essentially of, a full length 101 antibody
susceptible to deamidation or aggregation in an amount from about ilinighth
to about 250meraL; histidine-acetate boiler, pH 15 to 6.5; saccharide
selected from the group  consisting of trehalose and :sucrose, in an amount
from about 6(1iniM to about 250MIYI; and polysorbate 20 in an amount from
about 0.01% to about 0.1%.       In yet a liarther embodiment, the
invention provides a pharmaceutical formulation comprising an antibody that
binds to domain!' of HERZ in a histidine buffer at a pH from about 5.5 to
about 6,5, a saecharide and a surfactant. For example, the formulation may
comprise Pertuzurnab in an amount from about 20ingfraL to about 40nighilL,
histidine-acetate buffer, sucmse, and polysorbare 20, wherein the pH of the
formulation is from about 5.5 to about 6,5       In another aspect, the
invention provides a pharmaceutical furuiulation comprising a DRS antibody
in a histidine buffer at a pH from about 5.5 to about 6.5, a saccharide,
and a surfactant. Such a formulation may, for example, comprise, Apornati
in an amount from about lOrnainala to about 3OrrigimL, histicline-acetate
buffer, trehalose, and polysorbate 20, wherein the pH of the formulation is
from about 53 to about 6.5,       The formulation is especially useful for
antibodies that are susceptible to deamidation and/or aggregation and/or
fragmentation, in that the buffer retards rle,anaidation and/or aggregation
and/or fragmentation of the antibody formulated therein. In addition,
unlike other histidine buffers prepared using HO, the histiclineacetate
buffer lacks the chloride ion which was found to be beneficial herein in
that this buffer when combined with sacchadde had the same protective
effect on antibody as polysorbate 20, and was stable and compatible with
storage in stainless steel tanks. Thus, in addition to the formulation per
SR comprising the antibody susceptible to deamidation, aggregation and/or
fragmentation, he invention provides a method for reducing dearnidation,
aggregation and/or fragmentation of a therapeutic monoclonal antibody (for
example, relative to a composition at a different pH or in a different
buffer), conamisirs.g formulating the antibody in a hi:didn't-acetate
buffer, pH 5.5 to 6.5. In this embodiment, one may determine or measure
deamidation, aggregation and/or fragmentation before and after the antibody
is formulated, with the formulated antibody demonstrating acceptable
deamidation, aggregation and/or fragmentation in the formulation and upon
storage thereof.       The antibody in the formulation may bind an antigen
frac/Wing but not limited to TIFP2 CD20 IgE, DR5, BR3 and :MGR        Where
the formulated antibody binds HER2, it preferably is one which binds to
Domain Hof BER2, inhibits HER dimerization more effectively than
Trastozumab, and/or binds to a bererodiateric binding site of HER2. The
preferred embodiment herein of a. formulated HER2 antibody is one
comprising the variable light and variable heavy amino acid sequences at
SEQ ID Nos. 3 and 4, and most preferably comprising the light chain and
heavy chain amino acid sequences in SPQR) Nos. 15 and 16 (Pertuzumab),
Examples of CD20 antibodies which can be formulated herein include: "C2B8"
which is now called "Rituximab" ("RITUXAN(r)") commercially available from
Genentech (see also US Patent No, 5,736,137, expressly incorporated herein
by reference); the yttrium.-[90j..iabeled 288 routine antibody designated
"Y2B8" or "Ibritumotnah TMxtrtari" ZEVALINO commercially available from
Biogen-Idec (see also US Patent No. 5,736,137, expressly incorporated
herein by reference); marine IgG2a 131," also called "Tositumornab,"
optionally labeled with t311 to generate the "131I-El" antibody (iodine.
1131 tositumornab, BEKKARTm) (US Patent No. 5,595,721, expressly
incorporated herein by reference); murine monoclonal antibody "1E5" (Press
et   P400d, 69(4584-591 (1987) and variants thereof including 'framework
patched" or humanized IFS (W003/002607, Leung, S.); ATCC deposit E3-96450);
murine 2117 and chimeric 2117 antibody (Clarke! aL PNAS 82: 1766-1770
(1985); US Patent No. 5,500,362, expressly incorporated herein by
reference); humanized  2H7; huMax-0O20 (WO 041035607, Genruab, Denmark);
AME-133 (Applied Molecular Evolution); A20 antibody or variants thereof
such as chimeric or humanized A20 antibody (eA20, hA20, respectively) (US
2003/0219433, Immunornedics); and monoclonal antibodies 127, 028-2,934113.
11-C1 or NU-D2 available from the international Leukocyte Typing Workshop
(Valentine etaL,Im Leukocyte Typing El (Mc.-.1yliehttel Ed., p. 440, Oxford
University Press (1987)).         19 the preferred embodiment of a
formulated ano antibody, the ano antibody is a humanized 2117 antibody,
Pretbred humanized 2117 antibodies herein are 2117v16 and 2117v511. The
humanized 21e7v16 may be an intact antibody or antibody fragment comprising
the variable light and variable heavy sequences in Figs. 18A-B (SBQ 11).
Nos. 26 and 29), Where the humanized 2117v16 antibody is a full length
antibody, preferably it comprises the light and heavy chain amino acid
sequences with SEQ ID Nos. 63 and 65.         Where the antibody binds
VEGE, it preferably comprises the variable domain sequences as depicted in
Fig. 19. The most preferred anti-VEGF antibody is full length humanized
IgG1antibody, Bevacivainab (AVASTINTh), commercially available from
Genentech. 



Where the formulated antibody binds IgE, it is preferably selected from the
group consisting of: E25, Ornalizurnab (XOLAIR(r)) commercially available
from Genentech (sec also Figs. 17A-B), E26 (Figs. 17A-B herein); HA_El
(Figs. 17A-B herein), IgE antibody with an amino acid substitution at
position 265 od an Fe region thereof (US 2004/0191244 Al), Hu-901 (Figs.
17A-B herein), an lgE antibody as in W02001070011, or an antibody
(including antibody fragments and full length antibodies) comprising the
variable domains of any of those Ia. antibodies.         Where the antibody
hinds to a receptor in the tumor necrosis factor (INF) superfamily or to a
death receptor, it preferably binds to DR5, and preferably is an agonist
antibody. Publications in this area include Sheridan at at, Science,
277:818-821 (1997), Pan at at. Science. 277:815-818 (1997), W098/51793
published November 19, 1998; W098/41629 published September 24, 1998;
Screaton at at, Curt Riot, 7:693-696(1997); Walczak at at, EMBO J.,
16:5386-5387 (1997); Wu at al., Nature Genetics, 17:141-143 (1997);
WC98135986 published August 20, 1998;1313870,827 published October 14,
1998; W098/46643 published October 22, 1998; W099/02653 published January
21, 1999; W099/09165 published February 25, 1999; W099/1179 published March
11, 1999; US 2002/0072091 published August 13, 2002; US 200210098550
published December 7, 2001; US 6,313,269 issued December 6, 2001; US
200110010924 published August 2, 2001; US 2003/017 55540 published July 3,
2003; US 2002/0160446 published October 31, 2002, US 200210048785 published
April 25, 2002; US 6,342,369 issued February, 2002; US 6,569,642 issued May
27, 2003, US 6,072,047 issue4 June 6, 2000, US 6,642,358 issued November 4,
2003; US 6,743,625 issued June 1, 2004. The most preferred DR5 antibody is
Apottiab.          Each of the formulations noted above comprises a buffer,
preferably a histidine buffer, anal most preferably a hisidineracetate
buffet with a p1-1 of 5.5 to 65, preferably 5,5 to 62, for example appinxi
mutely 6.0. The concentration of the buffer is dictated, at least in part,
by the desired pH. Exemplary concentrations for the buffer are in the range
from about 1m1Y1 to about 2000,1, preferably from about 10m.lvl to about
40enM, most preferably about 20MM.          The antibody concentration in
the formulation is preferably in the range from about-Ian/nal to about
250inginth. The antibody concentration may be determined based on the
intended use and mode of administration of the formulation, For example,
where the formulation is for IV administration (e.g. a .HER2  antibody).,
the antibody concentration in the formulation is preferably from about
20mg,tral, to about 40rag/tr,L. In the exemplified Pertuzuniab formulation
illtell(kAi for intravenous (IV) administration, the antibody concentration
was from about 20ingintl, to about 40mg/mL, most preferably about
30mgintl..         Where the antibody is for SQ or RA administration (e.g.
for an anti-lgE antibody) higher concentrations of the antibody may be
desired, Such substantially high antibody concentrations may be from about
50mgirni., to about 250angind, or from about 80ing/ml, to about 250ment.L.,
or from about 100Engimi, to about 200rneraL,         Where the formulation
comprises a DR5 antibody, such as Apornah, exemplary antibody
concentrations are front about lOtnena, to about 30ragimL, for example
about 20mg.ImLDR5 antibody; such formulation being useful for intravenous
achninistradon.         The formulaticm for administration is preferably an
aqueous formulation (not lyophilized) and has not been subjected to prior
lyophilization. While the formulation may be lyophilized, preferably it is
not. However, freezing of the aqueous formulation, without simultaneous
drying that occurs during freeze-drying, is specifically contemplated
herein, facilitating longer term storage thereof, for instance in a
stainless steel tank.         The formulation preferably further comprises
a saccharidc, most preferably a disaccharide, such as trehalose or sucrose.
The saccharide is generally included in an amount which reduces soluble
aggregate formation, such as that which occurs upon freeze/thaw. Exemplary
saccharkle concentrations art in the range from about lOrnlvl to about 1M,
for example from about 60mIstf to about 250mM, and most preferably about
120nalv1 for a HER2 antibody formulation, and about 240mM for a DR5
antibody formulation.         While it was found herein that a formulation
comprising histidine-acetate buffer and saccharide was stable, the
formulation optionally further comprises surfactant, such as polysoibate,
most preferably polysorbate 20. The surfactant is generally included in an
amount which reduces insoluble aggregate formation (such as that which
occurs upon shaking or shipping). The surfactant concentration is
preferably from about 0.0001% to about 1.0%, most preferably from about
0.01% to about. 0.1%, for example about 0.02%. Optionally, the formulation
does not contain a tonicifying amount of a salt such as sodium chloride.
The formulation is generally sterile, a.nd this can be achieved according
to the procedures known to the skilled person for generating sterile
pharmaceutical formulations suitable for administration to human subjects,
including filtration through sterile filtration, membranes, prior to, or
following, preparation of the formulation.         Moreover, the
formulation is desirably one which has been demonstrated to be stable upon
storage. Various stability assays are available to the skilled practitioner
for confirming the stability of the formulation. For example, the
formulation may be one which is found to be stable upon storage: at about
40C for at least 4 weeks; at about 5C or about 15C for at least 3 months or
at least I year; anchor about -20C. for at least 3 months. Stability can be
tested by evaluating physical stability, chemical stability, and/or
biological activity of the antibody in the formulation around the time of
formulation as well as following storage at the noted temperatures.
Physical and/or stability can be evaluated qualitatively and/or
quantitatively in a variety of different ways, including evaluation of
aggregate formation (lbr example using size exclusion chromatography, by
measuring turbidity, and/or by visual inspection); by assessing charge
heterogeneity using cation exchange chromatography or capillary zone
electrophoresis; amino-terminal or carbox.y-terminal sequence analysis;
mass spectrometric analysis; 51)5-PACE analysis to compare reduced and
intact antibody; peptide map (for example typtic or LYS-C) analysis;
evaluting biological activity or antigen binding function of the antibody;
etc. Instability may result in aggregation, deamidation (e.g. Mn
deartildadon), oxidation (e.g. Met oxidation),  iso n(e.g. Asp
isomeriation), clipping/hydrolysis/fragmentation (e.g, hinge region
fragmentation), succinimide ibrmation, unpaired cysteine(s), N-terminal
extension, C-terminal processing, glycosylation differences, etc.
Biological activity or antigen binding function can be evaluated using
various techniques available to the skilled practitioner.       As noted
above, freezing of the formulation is specifically contemplated herein.
Hence, the formulation can be tested for stability upon freezing and
thawing.       According, the invention also provides a method of making a
pharmaceutical formulation comprising preparing the formulation as
described herein, and evaluating physical stability, chemical stability, or
biological activity of the monoclonal antibody in the formulation.       in
the preferred embodiment, the formulation is provided inside a vial with a
stopper pierceable by a syringe, preferably in aqueous form. The vial is
desirably stored at about 2-8C until it is administered to a subject in
need thereof. The vial may for example be a 20ec vial (for example for a
420mg dose) or 50cc vial (for example for a 1050mg dose). For a DRS
antibody, such as Apornab, the formulation may be provided in a Sec glass
vial (e.g. 5.5nil        In another embodiment, the formulation is provided
inside a stainless steel tank. The formulation in the stainless steel tank
is optionally frozen and not freeze-dried.       One or more other
pharmaceutically acceptable. carriers, excipients or stabilizers such as
those described in Remington's Pharmaceutical Sciences 16th edition, Osol,
A. Ed. (1980) may be included in the formulation provided that they do not
adversely affect the desired characteristics of the formulation. Acceptable
carriers, excipients or stabilizers are nontoxic to recipients at the
dosages and concentrations employed and include; additional buffering
agents; co-solvents; antioxidants including ascorbic acid and methiouine;
chelating agents such as BMA; metal complexes (e.g. Zn-protein complexes);
biodegradable polymers such as polyesters; preservatives; and/or
salt-forming animations such as sodium. Treatment with the Antibody
Formulation        In one embodiment, the invention provides a method of
treating a disease or disorder in a subje comprising administering the
formulation described herein to a subject in an amount effective to
treatdisease or disorder,        Where the antibody in the formulation
binds to HER2, it is preferably used to treat cancer. The cancer will
generally comprise HER2-expressing cells, such that the HERZ antibody
herein is able to bind to the cancer cells. Thus, the invention in this
embodiment concerns a method for treating liER2-expressing cancer in a
subject, comprising administering the HERZ antibody pharmaceutical
formulation to the subject in an amount effective to treat the cancer.
Various cancers that can be treated with the composition are listed in the
definitions section above.        It is also contemplated that the 1-MR2
nitibody formulation may be used to treat various non-malignant diseases or
disorders, such a include autoimmune disease (e.g. psoriasis);
endemetics:sr sclerodenna: mstenosis.; polyps such as colon polyps, nasal
polyps or gastrointestinal polyps; fibroade,nornal respiratory disease (see
definition above); eholecystitis; neurofibromatosis; polycystic kidney
disease; inflammatory diseases; skin disorders including psoriasis and
dermatitis; vascular disease (see definition above); conditions involving
abnormal proliferation of vascular epithelial cells; gastrointestinal
ulcers; Menet-lee s disease, secreting  adenomas or protein loss syndrome;
renal disorders; angiogenic disorders; ocular disease 29Ch as age related
macular degeneration, presumed ocular histoplasmosis syndrome, retinal
ricovascalarization from proliferative diabetic retinopatliy, retinal
vasenlarization, diabetic retinopathy, or age related macular degeneration;
bone associated pathologies such as osteoarthrins, rickets and
osteoporosis; damage following a cerebral limber:de event; fibrotic or
edemia diseases such as hepatic cirrhosis, king fibrosis, carcoidesis,
throidids, hyperviscosity syndrome systemic, Oster Weber-Rendu disease,
chronic occlusive pulmonary disease, or edema following burns, trauma,
radiation, stroke, hypoxia or ischemia; hypersensitivity reaction of the
skin; diabetic refinopathy and diabetic rieptirepathy; Guillain-Barre
syndrome; graft versus host disease or transplant rejection; Pager's
disease; bone or joint inflammation; photoaging (e.g. caused by UV
radiation of human skin); benign prostatie hypertrophy; certain microbial
infections including microbial pathogens selected from ndenovims,
lhantaviruse,s, Borrelia burgdoribri, Yersinia spp. and
Bordetellapertussis; thrombus caused by platelet aggregatic>n; reproductive
conditions such as endometriosis, ovarian hyperstimulation syndrome,
preeclampsia, dysfunctional uterine bleeding, or menometrorringia;
synovitis; atheroma; acute and chronic nephropathies (including
proliferative glorrieruloneplaritis and diabetes-induced renal disease);
eczema; hypertrophic scar formation.; enclotoxic shock and fungal
infection; familial adenomatosis polyposis; nemodedeneraiive diseases (e.g.
Alzheimer's disease, AIDS-related dementia_ Parkinson's disease,
amiyotrophic lateral sclerosis, retinitis pigmentosa, spinal muscular
atrophy and cerebellar degeneration); myeiodysplastie syndromes; aptastic
anemia; ischernie injury; fibrosis of the lung, kidney or liver;11-sell
mediated hypersensitivity disease; infaratile hypertrophic pyloric
stenosis; urinary obstructive syndrome; psoriatic arthritis; and
Hasintote's thyroiditis_ Preferred non-malignant indications for therapy
herein include psoriasis, endotnetriosis, scierodenne, vascular disease
(e.g. restenosis, artheroselerosis, coronary artery disease, or
hypertension), colon polyps, fibroadenoma or respiratory disease (e.g.
asthma, chmnie bronchitis, bronchicactesis or cystic fibrosis). 



Where the antibody in the fontaulatiori binds to a 13-cell surface marker
such as CD20 or 11 ik3, the formulation may be used to treat a B-cell
malignancy, such as NFL or GEL, an autoimmurie disease, graft rejection, or
to block an immune response to a foreign antigen, such as an antibody, a
toxin, a gene therapy viral vector, a graft, all infections agent, or an al
loantigen (see WO 01/03734, Grillo-Lopez et at).        Where the antibody
in the formulation is an lel antibody, it may he used to treat an
IgE-n.ediateol disorder (USSN 2004/0197324 Al., Lin and Shire), such as
allergic asthma, allergic thinitis, atopic dermatitis, allergic
ga-stmenteropathy, hypersensitivity, eczema, urticaria, allergic
bronchopuhnonary aspergillesis, parasitic disease, hyper-IgE syndrome,
ataxia-Wangiectasia, WiskotbAldrich syndrome, thymic, alymphoplaesia,
rnyeloma, and graft-tyttrou,-host reaction.        Antibodies that bind to
a receptor in the THE superfamily (for instance which bind to DRS), or
which hind to 'VEGI9 (or a receptor thereof), may be used to treat cancer,
various forms of which are described in the definitions section above.
Preferably, the cancer treated with a DR5 antibody formulation is a solid.
rumor CT NEIL.         Where the indication is cancer., the patient may be
treated with a combination of the antibody foranolation, and a
chemotherapeutic agent. The combined administration includes
coadministration or concurrent administration, using separate formulations
or a single pharmaceutical formulation, and consecutive administration in
either order, wherein preferably there is a time period while. both (or
all) active agents simultaneously exert. their biological activities. Thus,
the chemotherapeutic agent may be administered prior to,  or following,
administration of the composition. In this embodiment, the timing between
at least one administration of the chemotherapeutic agent and at least one
administration of the composihon is preferably approximately 1 month or
less, and most preferably approximately 2 weeks or less. Alternatively, the
chemotherapeutic agent and the composition are administered concurrently to
the patient, FEEL a single formulation or separate formulations.
Treatment with the formulation will result in an improvement in the signs
or symptoms of cancer or disease. For instance, where the disease being
treated is cancer, such therapy may result in at improvement iris survival
(overall survival and/or progression free survival) and/or may result in an
objective clinical response (partial or complete). Moreover, treatment with
the combination of the chernothetupeutic agent and the antibody formulation
may result in a synergistic, or greater than additive, therapeutic benefit
to the patient       Preferably, the antibody in the formulation
administered is a naked antibody. However, the antibody administered may
ties conjugated with a cytotoxic agent Preferably, the inutatrioconjugate
and/or antigen to which it is bound W are internah zed by the cell,
resulting in increased therapeutic efficacy of the immunoconingete in
killing the cancer eel/ to which it binds. In a preferred embodiment, the
cytotoxic agent targets or interferes with nucleic acid in the cancer cell.
Examples of such cytotorie agents include maytansincids, calichearnicins,
ribonueleases and DNA eridonucleases,        The formulation is
administered to a human patient in accord with known methods, such as
intravenous administration, e.g., as a bolos or by continuous infusionover
a period of time, by intramuscular, intraperitta-M, intracerobrospinal,
subcutaneous, intra-articular, intrasynovial, intrathecal, oral, topical,
or inhalation routes. Intravenous, intramuscular or subcutaneous
administration of antibody composition is preferred, with intravenous
administration being most preferred.        For subcutaneous delivery, the
fornutlation may he administered via syringe; injection device (e.g. tire
INIECT-EASTIm and CiF.N.1ECTw device); injector pen (such as the GENPENna);
needlefess device (es. MEDITECTORTm and BIOJECTORTm); or subcutaneous patch
delivery system.        For the prevention or treatment of disease, the
appropriate dosage of the antibody will depend on the type of disease to be
treated, as defined above, the severity and course of the disease, whether
the antibody in administered the preventive or thea-apentic
purposesdnevious therapy, the patient's clinical history and response to
the antibody, and the discretion of the attending physician. The antibody
is suitably administered to the patient at one thne or over a series of
treatments. Depending on the type and severity of the disease, about 1
py/kg to 50 mg/kg (e.g. 0.140melcg) of 1113R2 or DIU antibody is an initial
candidate dosage for administration to the patient, whether, for example,
by one or more separate administrations, or by continuous infusion. The
dosage of the antibody will generally be in the range from about 0.05mg/kg
to about lOnyikg. If a. chemotherapeutic agent is administered, it is
usually administered at dosages known therefor, or optionally lowered due
to combined action of the drugs or negative side effects attributable to
administration of the chemotherapeutic agent. Preparation and dosing
schedules for such chemotherapeutic agents may be used according to
manufacturers' instructions or as determined empirically by the skilled
practitioner. Preparation and dosing schedules for such chemotherapy are
also described in Chemotherapy Service Ed., M.C. Perry, Williams 8.c
Wilkins, Baltimore, MD (1992).        Other therapeutic regimens may be
combined with the antibody including, but not limited to: a secoriai
(third, fourth, etc) chemotherapeutic agent(a) (i.e. "cocktails" of
different chemotherapeutic agents); another  monoclonal antibody;a growth
inhibitory agent; a cytotoxic agent; a chemotherapeutic agent;
ailiiR-targeted drug; tyrosine ldnase inhibitor; antl-anglogenic agent;
and/or cytokinei etc. in addition to the above therapeutic regimes, the
patient may be subjected to surgical removal of cancer cells andlor
radiation therapy. V.Ankles of Manufacture        in another embodiment of
the invention, an article of manufacture is provided which contains the
pharmaceutical fon:atrial:ion of the present invention and provides
instructions for its use. The article of manufacture comprises a container,
Suitable containers include, for example, bottles, vials (',:.g. dual
chamber vials), syringes (such as dual chamber syringes) and test tubes.
The container may be formed from a variety of materials such as glass or
plastic. The container holds the formulation and the label on, or
associated with, the container may indicate cliresffions for 1356. The
container holding the formulation may be a multi-use vial, which allows for
repeat administrations (e.g. from 2..6 administrations) of the
reconstituted formulation. The article of manufacture may firther include
other materials desirable from a commercial and user standpoint, including
other buffers, diluents, filters, needles, syringes, and package inserts
with instructions for use as noted in the previous section.       The
invention will be more fully understood by res., ence to the following
examples. They should not, however, be construed as limiting the scope of
the invention. All literature and patent citations are incorporated herein
by reference. EXAMPLES Stable Partnziounab Liquid Formulations
These examples describe the development and stability testing of stable
liquid fours:illations comprising Pertazumah at protein concentrations in
the range from about 10 ingerriL - 180 mirth The. selected formulation; had
low turbidity, and were physically and chemically stable. A chloride ion
was removed from the formulation to reduce the risk of corrosion. The
formulation was isotonic, and suitable for subcutaneous or intramuscular
delivery, insoluble aggregate formation upon agitation stress was prevented
using histidineacetate and sucrose formulation, without the need to include
polysorbate 20. Analytical Methods Color, Appearance and Clarity (CAC)
The color, appearance, and clarity of the samples were determined by visual
inspection of vials against a white and black background under white
fluorescence light at room temperature. UV Concentration Measurements 



The liquid product aliquot was first diluted with fountdation buffer so
that the A" near 278 nrn is within 0.5-1.0 absorbance unit. The LIV
absorbance of the diluted samples was measured in a quartz cuvette with 1
cm path length on an 1-IP 8453 spectrophotometer. Absorbance was measured
at 278 um and 320 nrn. The absotbance from 320 fLE11 is used to correct
background light scattering due to larger aggregates, bubbles and
particles. The meamren-onts were blanked against the formulation buffer.
The protein concentration was determined using the absorptivity of 1.50
(mg/MLI3ceil. pH measurements       The pH was measured at room temperature
using a RADIOME t tiR COPENHAGI?,t4 PI-114821m p'1-1 meter. The probe used
was a combined giasstreference electrode 'with radiometer connector (Sigma.
Cat# 5759). Standard solutions of pH 4,01 and7.00 (EM Science) were used.
for calibration of the pH meter. Iun-Exehange Chromatography (MX)
Cation exchange chromatography was employed to measure changes in charge
variants. This assay utilizes a DIONEX PROPAC WCX-10114 column on an HP
11.0tIrm HPLC system. Samples were diluted to 1 mend., with the mobile
phase A containing 20 turyl ME.S at pH 6_10. 50 triL. of diluted samples
were then IDailed on the column that was kept at ambient temperature. The
peaks were eluted With a shallow Naa gradient using mobile B containing 20
isaM NIBS, 250 mbil NaCI, pH &O. The Went was monitored at 280 PM. The data
were analyzed using HP CHEMSTATIONThl software (Rev A08.03). Capillary Zone
Electrophophoresis        The purity of Feb and F(ab'h fragments was
determined by CM This assay was me on a BIORIC) BIOFOCUSThl 3000tm
capillary electrophoresis system with a BDOCAPIla,7m capillary, 50 pm 1.D.,
44.6 crn total Length and 40 cm to the detector. Size Exclusion
Chromatography (SEC)        Size exclusion chromatography was used to
quantitate aggregates and fragments. 'This assay utiliaes TSIC G3000
SWX1,14, 7.8 x 300 tom C014111111 and runs on an PIP 1.10Orm HPLC system.
Samples were diluted to 10 ingirala with the mobile phase and injection
volume was 20 pl. . The mobile phase was 100 nahl IcEPO4.at pH 6.8 and the
protein was eluted with an isocratic gradient at 0.5 inUrnin for 45
minutes. The eluent absorbance was monitored at 280 run. Integration was
done using BP CHEMSTATIONni stoftware, (Rev A08.03). Biological Activity
The biological activity of Peritiztunab was determined by measuring its
ability to inhibit proliferation of the human breast cancer cell line
MDA-MB475-Vill. EXAMPLE 1        Pertununab Fab and Rah), antibody
fragments were formulated at protein concentration of 1.0 rutg/mL in the
[blowing buffer conditions: 10 IBM citrate, 140 niM NaCI, pH 4.0; 10 inlvi
succinate, 140 Mist! NaCi, pH 5.0; 10 rtEM sueeinate, 140 mh4NaCi." pH 6.0;
10 may' histidint, 140 nuM NaC1, pH 7.0; and  10 in14 glycylcslycine, 140
arkM NEC!, pH 8.0.       Each fornudation was filtered then aiiquoted into
3 on waaNromim USP Type I glass vials sealed with TEFLOtim coated gray
butyl stoppers. Samples were stored at 40  2 'C. The stability analyses of
drug product showed that the Fab and F(ah ')2 were most stable between pH
5.0 and 6.0. Fable 2. Effect of pH ou degradation of Fab or F(ab')r stored
at 40'C Formulation pH , FabRah' );   CZE % Main Peak SEC % Main Peak 74.1 



963 83.2 96.4 82.9 96.2 83.9 96.4 723 96.4    EXAMPLE 2        Pertnzainab
was formulated into 20 rnM histidine-acetate buffer with 120 niM sucrose
and 0.02 % polyserbate 20. The pHs of formulations were adjusted \vith
acetic- acid to final pH between 5.0 and 7.0. The protein concentration was
30 mead,. Each formulation was filled into 3 cc HS? Type I glass vials and
stored at 40=C for stability analysis. The results showed that Pertuzutnah
was most stable around pH 6.0, Table 3. Effect of pH on degradation of
Pertoztonab stored Be 40'C Formulation pHTemperatureStorage Tune 1SEC
(C)(wks)% Monomer;I, Main Peak 5.040299.457.4 " 5.540299,459,2
-------------------- .....40299.4...0 60.6 EXAMPLE 3        Penamornab
formulations at protein conctentration of 100 rugireth were prepared in the
following excipients: (1) 10 irld histidine-HC[, 240mM sucrose, 0.02%
polysorbtae 20, pH 6.0;  (2)10 tiM histidine-acetate, 240 ralvi sucrose,
0.02%. polyserbate 20, pH 6,0; (3) 10 inM histidine-phosphate, 240mM.
sucrose, 0.02% polysorbate 20, pH 6.0; (4) 10 mid histidine-sul face, 240
raM sucrose., 0.02% polysor bate 20 a6.0. 



Each formulation was tilled into 3 cc FORMA V TRUtvirm USP Type 1 glass
vial sealed with FLUROTE'C.Im faced butyl rubber stoppers. Samples were
stored at 30C and 40C and stability was evaluated for quality (CAC) and
purity (SEC, MC), The stability results showed that Pertuzuniab in
histirlint-phosphate teller degraded much faster than in ether histidine
buffers upon storage at 40C (Fig. 8 and Fig. 9). EXAMPLE 4 Pectuzurnab was
concentrated by ultrailltrationidiafiltration to various concentratkrns hE
the following buffers: (1)20 rtiM histidine-acetate, pH 6.0; (2) 10 anlvl
histidine-HC1, pH 6.0, and (3) 10 nilvl hisddinersellate, pH 6.0.       The
turbidity of each formulation was measured before the filtration. The
results, as shown in Fig. 10, demonstrated that Pertuzurnab samples
formulated in histidineracetate and histidine-1-IC1 had less amounts of
insoluble aggregate-s than those in histidine-sulfate buffer. EXAMPLE S
Pertuzurnab was formulated at 30 ing/EnL in 20 IA4 hist:hike-acetate, 120
talvi sucrose, 0.02 % polysorbate 20, pH 6.0. Pertunnab was filled in 316L
and HASTEILOrm stainless steel iminiature tanks. All samples were stored at
-20C and 5C and evaluated for quality (CAC), purity (SEC, IBC) and strength
(UV-Iris). The smbility analyses showed that Pertuzumah was stable in this
formulation upon storage at -20C and 5C for at least 3 months. The chloride
free formulation is compatible with 3161, and HASTELLOrm stainless steel
tank, Table 4. -Stability of Perttizumab in Stainless Steel Tanks



Pass 29.199.7 28.8I99.7 66,8       67.7   3Pass                 



Pass for Color, Appearance and Clarity: Clear to slightly opalescent,
odorless to pale yellow solution. EXAMPLE 6        Pertuzurnab was
formulated using tangential flow filtration (UPP). The final formulation
contains 20 mM histidine-acetate, 120 triM sucrose, 0.02 (X, polysorbate
20, pH 6.0 at protein concennationt of 30 trighnL. Samples were filled into
a 20 M1 FORMA VITRUMThl USP Type I glass vial, capped with the 20 mm
PLURCTIr faced butyl rubber stoppers, and sealed with aluminium flip-top
caps. All samples were stored at -70'C, 5C, 15C, and stability was
evaluated for quality (CAC), putity (SEC. IEC), strength (UV-Vis), and
potency (Bioassay). The results showed that Pectuzurnab is stable in this
formulation upon storage at 5C and 15C for at least 3 months,  Table. 5.
Stability of Perhiztanab in glass vials   TEC (910 amain peak) 54.1
Bioassay (% specific activity) I65,2 



92 67.0 -93 67.2 90 I64,4 '78 65.5 93  EXAMPLE 7 Pertuzurnab was formulated
at 100 ingimL in the following buffer conditions: (1) 10 nthel
histidine-HCI, pH 6,0; (2) 10 rally' histidine-ECL 240 raM sucrose, pH 6.0;
(3) 20 tnIVI sticdnate at pH 6.0; and (4) 20 nalvi succinate, 240 mM
sucrose at pH 6.0.       Each formulation was added with different
concentration of pdysorhate 20. All samples were filled into 3 cc USE Type
I glass vials and were agitated horizontally at 70 rpm at room temperature
for up to 7 days, The stability of each sample was evaluated at 7 day time
point for turbidity. The results demonstrated that the use or pehmerbate 20
in the final formulation effectively prevented formation of insoluble,
aggregates. See Pig, 11, EXAMPLE S Pertuzumah was prepared in the following
formulations: ( 1) 25 ingtml,Pertuzurnab, 10 relvl histidinalCi, 240 inM
sucrose, pH 6.0; (2) 50 mglraLPertuzursiah, 10 inivl histiditte-HCI, 240 mM
sucrose, pH 6.0; (3) 60 eigfraL Pertuzumab, 20 rithl histidineracetate,
1.20 mM sucrose, pH 6,0.        Various amounts of polysorbate 20 were
added to each 1brmulation. All samples were filled into 3 cc LISP Type 1
glass vials, and agitated horizontally at 70 rpm at room temperature for up
to 7 days. 'the physical stability of each sample was evaluated at 7 day
time point for turbidity. The results demonstrated that the use of
polysorhate 20 in histidineliCI and sucrose formulation effectively
prevented formation of insoluble particulates. The formulation containing
histidine-acetate and sucrose appeared to have the same protective effect
on protein. as polysorhate 20. Sec Fig. 12. EXAMPLE 9 Pertazuniab was
formulated as folio (1) 100 mg/mt, protein, 10 iniV1 instidine-HC1, pH 6.0;
(2) 100 nagfinl. protein, 20 atria succinate, pH 6.0; (3) 60 meraL protein,
20 fE1M histidine-acetate, pH 6.0.        Each formulation was mixed with
different amounts of sucrose. All samples were sterilely filled into 3 cc
1.1SP Type I glass vials. They were then frozen at --70C and thawed at 51t
three times. The physical stability of each sample was (lel:trail/hid after
the three cycles of freezing and thawing. The results demonstrated that
sucrose prevents soluble aggregate formation during the freeze-thawing
process, See Fig. 13. 



EXAMPLE 10       The preferred Pert-numb formulation for therapeutic use
consists essentially of 30inglinii, Fertuzurriab in 20rOM histicline
acetate, 120Sil sucrose, 0.02% polysorbato 20, at pH 6.0. 420rrig dose vial
configuration: Vial: 20 cc Formal Vitium Type I glass Stopper: 20mrsi
DAYKYO GREY, fluoro-resin Cam 20uuri flip top aluminum Fill volume: 11.50
niL Delivery: 14.0 Mr Pertuzumab in normal saline IV bag. 1050mg dose vial
configuration: Vial: 50 cc Formal Vitmm Type I glass Stopper; 20mraDAIKYO
GREY, fitioro-resin laminated Cap: 20rnin flip top aluminum PHI volume:
36.0 mi., Delivery: 35,0 mi,Pettuzumab in normal saline IV bag.  EXAMPLE II
This example concerns another Pertuguniab formulation which has been used
in Phase I and Phase 11 clinical dials. The composition consists of 25
ingiml Portuzumab, 10 rnM Histidine-HCI buffer, 7,10 inM sucrose, 0.02%
Polysorbate 20, pH 6.0.               



Ingredient 



ConcentratMn 257ngtml 1.1'2 nagfati (0.0125 M)      Tartu:soma!)
L.(mcr269.6)  





0.72.mgml (0.0099 M) 82,15 rogind (0.240 M) 0.2 inglati (0.02 %)
L-His(MW 155.2)    



Sucrose (MW342.3) Folysor ba'te 20                   





EXAMPLE 12        Cellular apoptosis is mediated by intrinsic and extrinsic
pathways. Chemotherapy can cause cell damage and may trigger apoptosis by
the intrinsic pathway in response to cellular darnage.--. However, cancer
cells often develop resistance to chemotherapy through mutations in the p53
tumor suppressor gene (Ashkenazi A. Targeting Death and Decoy Receptors of
the Tumour-Necrosis Factor Superfandly. !Tenure Reviews 2:420-430 (2002)).
Death receptors, such as DR4 and DRS, located on the surface of cells
trigger apoptosis via the extrinsic pathway that does not involve p53.
Agonistic molecules, such as Apo2.1" hind to DR4 and DRS receptors and
activate caspases 8 and 1.0 through Fas-associated death domain. Caspase
and 10 then activate caspases 3, 6, and 7 to induce apoptosis. Molecular
signaling of death receptors on tumor cells has therapeutic potential for
the elimination of cancer cells that are resistant to conventional
therapies and molecules, like Apo2L, are currently undergoing clinical
evaluation.        "Aporriab" is a full-length CHO derived humanized Igal
constructed with a lamla light chain. It is an agonist antibody against DRS
that has been shown to induce apoptosis of various cancer cell lines,
Preclinical studies using a marine tumor implant model have shown that
Aponiab has similar of improved tumor reduction compared to Apo2L. Aponiab
is being evaluated as an anti-cancer agent in the indications of advanced
solid tumors and Non-Hodgkin's Lymphoma (NHL). The heavy and light chain
amino acid sequences of Apornah used in these experiments are shown in
Pigs. 27 and 28. Pre.payation of Antibody Formulations        Recombinantly
produced Aporrsth had very dilute protein concentration and high pH. The
material was concentrated to approximately 20and exchanged into 20 ntM
sodium acetate, pH 5.0 buffer using a Millipore Labscale tangential flow
filtration (TI,P) system with MILLIPORE PELLICONTTm XL, FLCGC10, 50 cm
membrane. Apomab samples were formulated into various buffer systems
covering pH range from 4.0 to 7,0 using sodium acetate, histidine acetate,
and sodium phosphate without trehalose and TWEEN 20.: using dialysis with a
10,000 Da molecular weight cut off membrane (Pierce, km). Trehalose at 240
mita was added in the last dialysis. After dialysis, 0.02% TWEEN 20Tm was
added to the formulation and the samples were filtered with 0.22 um fillers
(Millipore, Inc.). A 0.5 ntL volume of Apomab was filled into sterile 3 cc
glass vials (Forma \Thrum, Inc.) and sealed with 13 1E3111 stoppers
(Daikyo, Inc). Protein stability was evaluated at -70C. 5C, 30C, and 40C
with storage for up to 3 months,  Stability of Apr31-flab Formulation
For drug product stability msting, Aposnab formulated bulk filled into 5 cc
FORMA VTTRITMOD glass vials were formulated. Vials were filled with 5.5
rra, of formulated antibody, fitted with 20 nun. DA.IKYO(r) stoppers, and
stored at -70C, 5=C, 30C, and 40C iti the uptight position.        For drug
substance stability testing, Apomab formulated bulk was sterile filtered
through a 0.22 pm filter and 10 teL was filled into autoclaved 20oc 3161
stainless steel mini-tanks. The tanks were placed upright at -20C and 5C. A
1 teL aliquot was aseptically removed from the mini-tanks at specified
airrae intervals to assess protein quality. The control vials were 1 mL
aliquots in 3 cc glass vials stored at -20C. Color, isf..upearance, and
Clarity        The clarity, appearance, and color of the samples were
visually assessed ender white fluorescent light using a light inspection
station with black and white background. For analysis of the drug
substance, mini-tank samples were transferred to a 3 cc glass vial for
inspection.        pli was measured at room temperature with THBRIvi0 ORION
suRs-FLow ROSS7N1 semi-micro pH electrode for measuring buffers or THERMO
ORION GI,Sm combination micro pH electrode for measuring protein pH
screening samples, a Beckman microelectode probe for Toxicology stability
samples. The Iv/BIER.L.ABm pHly1240 pH/Ion meter (Radiometer Analytical)
was calibrated every day with buffer standards (EM Science) at pH 7 and pH
4. Come ration         Protein concentration was determined by ultraviolet
absorption spectroscopy using an .A,OILENT 8453TM spectrophotometer, The
samples were diluted with appropriate formulation buffer blanks to give an
atm-hence from 03 to 1.0. The instrument was blanked with the diluent
solution and the spectrum was scanned from 240 to 500 nm, The absethance
value at 320 urn was subtracted from the absorbance at 2.79 am to correct
for offset and fight scattering. The protein concentrations were calculated
by the following equation: Conc. (rrighfil) = eA279 - A520) X dilution
factor absorptivity coefficient in tan tOngini.        The absorptivity
coefficient based on sequence was initially determined to be 1,32 enf
lOrtgim14-1 and this value was used for the pH screening studies. A later
value of 1.7 crrii(inglinL)i was deterartined by antiao acid analysis and
proteolysis methods and this value was used for the stability analysis of
Apoirab used in Toxicology studies. 



Ion-Exclbange Chromatography        Ion exchange chromatography was carried
out on an 1100 series HPLC (Agile nt Teclarologies, Inc.) equipped with a
diode array detector. Chromatography was carded out on a PROPAC WCX,.1OTM
(Dionex) column (4 x 250 nun) at a flow rate of 0.5 rolimin and with column
temperature at 40')C. Mobile phase A was  25 mM. sodium phosphate, pH 6.5.
Mobile phase B was 100 ruM sodium chloride in the same buffer as mobile
phase A. The column was equilibrated with 100% mobile phase A. For pH
screening sample, an amount of 20 mg of Apomab was loaded onto the column
and the absorbatace was monitored at 214 cm Protein was elated from the
column with the following gradient: Time (min) % A %B 0 100 0 50 0 100 51
100 0  100 0         For stability analysis of material used in the
Toxicology studies an amount 01 30 mg of Aporaab was loaded onto the column
and the absorbance was monitored at 280 urn. Protein was elided front the
column with the following gradient: Gradient:Time imird IT2 A  0 100 0 40.0
40 GO 



41.0 0 100 45.0 0 100 45.1 100 0 60.0 100 0  Size-Exclusion Chromatography
Size exclusion chromatography was carried out on an 1100 series FIRLC
(AOlent Technologies, Inc.) equipped with a diode array detector_ An amount
of 50 pg Anotraab was loaded onto a TSK Gel 3000SWX014 (7.8 x 300 mm)
column and run at a flow rate of 0.9 autimin for 20 minutes for pH
screening samples and 0,5 mi./min for 30 minutes for Toxicology stability
samples with 0.20 M potassium phosphate, 0:25 M potassium chloride, pH 6.2
as a mobile phase. Absorbance was monitored at 280 urn. Potency       The
purpose of the potency bioassay was to measure the ability of Apomab to
ldli Co1o205 cells using AIAMARBLUEnt. Colo205 is a colon carcinoma cell
line, which expresses both DRS and DRA death receptors. This assay
incorporates a fliaorometricicolorimetric growth indicator based on
detection of metabolic activity. A1.AMARBLUEn4 is a tedooc dye that is blue
and non-fluorescent in oxidized state. The intracellular metabolic
reduction converts it into a red color that is also fluorescent The changes
in color and fluorescence are proportional to the metabolic activity and
number of living cells. The signal decreased when cells die. Apomah was
diluted in medium with anti-Pc and then Colo 205 cells were added to
Apornab samples and incubate at 37"C for 48 hours. ALAMARBLUErld is added
for the last 2-3 hours. The plate was read at 530 excitation and 590 Mil
emission to get relative fluorescence units (RFU). The data -were- analyzed
by KALELDAGRAPHI14. A dilution canyea of killing was generated.  RESULTS
Formulation pH Screen Study       The effect of pH on antibody stability
was studied using Apomab produced from an unaneplifieci stable cell line.
For this analysis, Apotnab was formulated at 20 Trigiral, antibody in 20
ratvl sodium acetate buffer at pH 4.0, 4,5, 5.0, 5.5; 20 riblvi bisticline
acetate buffer at pH 6.0 and 6.5; and 20 trilvi sodium phosphate buffer at
pH 7,0, All of the formulations contained 240 raft urehalose and 0,02%
nviiabr 20(r), The formulations were stored for up to 3 months at
temperatures of-70'C, 5C, 30C, and 40"C and protein stability was
determined by various analytical assays, including CAC, pH, concentration,
SEC and LEG. No significant changes in CAC, pH or protein concentration
were observed during storage of the samples.        Analysis of the samples
by SEC showed that no significant changes occurred during storage at 5C and
-70C., However, degjaclation observed as the formation of antibody
fragments and soluble aggregates occurred during storage at 30t and 40C
(Fig. 20). To compare the formulations, antibody monomer kinetics during
storage was monitored and the first-order rate constants were calculated.
The obtained pH rate profile for the loss in antibody monomer is shown in
Big. 21, The optimal condition for the stability of antibody monomer was
obtained by formulating in histidine acetate buffer at pH 6_0.
Apontab charge heterogeneity was monitored by IBC. No significant changes
in the /EC profile occurred during storage at 5C. and -70C. However,
degradation observed as the &ciliation of acidic or basic variants occurred
depending on the formulation (Fig. 22). in general, increased basic
variants, were formed at lower formulation pH and more acidic variants were
formed at higher formulation pH. ro compare the formulations, IEC.' main
peak kinetics was monitored during storage and the first-order rate
constants were calculated. The obtained pH rate profile for the loss in WiC
main peak is shown in Fig. 23. The rate constants observed by MC were
approximately 10 fold higher than those from SEC (Ng. 21). Therefore, the
loss in TEC main peak was the primary degradation of the antibody that will
ultimately limit the product shelf life. Futthennore, as observed by SEC,
optimal antibody stability to stabilize LEG main peak was obtained by
formulating in hist:dine acetate buffer at pH 6.0. Following the analysis
of pH screening data described above, an Apomab formulation VvraS selected
that comprised 20 rogindi, antibody in 20 MN/ histidine acetate, 240 rriM
trehalose, 0.02% polysorbate 20, pEi 6,0. For the drug product, the vial
configuration consisted of 5.5 mt. Eli in a 5 cc FORMA VITRUIVinvi vial
with a 20 rd/Y1 DATIOCOmf West stopper. Apornali was stored in stainless
steel tanks.  The stabilityAporuab Drug Product was evaluated in thc Sec
glass vial configuration described 



above. Vials were stored at -70C (controls), 5C, 30C, and 40C. Samples were
pulled at specific rime intervals and analyzed by the following assays
color, appearance, clarity (CAC), pH, protein concentration, SEC, 117E, and
potency. The results from these assays are shown in Table 6 for samples
stored at -70C and 5C and Table% for samples stored at 30C and 40C Table 6.
Stability Data or Apoinab Stored at -70C and 5C  Clarity Color pH
Concentration (mg/mt.) SEC (% monomer) 1EC (% main peak) Potency (%
Specific Activity) Report Report 6.0 2`0.3 20  2 > 95% Report 60 140% Clear
Colorless 5.9 20.2 99.8 63 



94 Clear Colorless 6.0 20.5 99.8 63 86 Clear Colorless 6.0 20,4 99.7 64 91
Clear Colorless 6.0 20.5 99.7 63 83 Clear Colorless 6.0 20.4 90.7 64 85
Clear 



Colorless 6.0 20.4 99.8 66 89 Clear Colorless 6.0 20.8 99.7 63 107 Clear
Colorless 6.0 20.5 99.7 63 89 Clear Colorless 6.0 20.4 99.7 64 99 Clear
Colorless 6.0 



20.6 99.7 63 84 Clear Colorless 8.0 20.5 99-7 64 93 Clear Colorless 6.0
20.6 99.7 64 89 Clear Colorless 6.0 20.7 99.6 64 106  Table 7. Stability
Data for Apornab Stored at 30C and 40C Temp (C) Time Point Acceptance
Criteria.' Clarity Report Coior R.eport 



PH 6.0 0.3 SEC Concentration(%, (inglital.)monomer) IEC (7., main peak)
Report Potency riii Specific Activity) 30- 140%     20 .t 2 > 95%   30 1
month Clear Colorless 8.0 20.6 95.2 59 91 



30 2 month Clear Colorless 0.0 20,3 97.4 54 30 SO 3 month Clear Colorless
6.0 20.6 97.2 49 74 30 6 month Clear Colorless 6,0 20.2 94.1 37 51 30 9
month Clear 



Slightly yellow 6.0 20,4 93.2 31 55 SO 12 month Clear Slightly yellow 6.0
20.6 91.6 25 59 40 1 month Clear Cobriess 6,0 20.4 96.6 44 79 40 2 month
Clear Colorless 



6.0 20.0 93.7 31 64 40 3 month Clear Slightly yellow 5.9 20.3 91.5 22 53 40
6 month Clear Slightly yellow 6,0 20.2 83.9 NT 26 40 9 month Clear Yellow
5.9 



20.3 78,8 NT 25 40 12 month Clear Yellow 5.9 20.5 71.4 NT 31 NT --= not
quantitated         No change in protein quality was observed after twelve
months storage at -70C and 5C. For instance, the pH remained at GM  0.3,
Apoinah appeared as a clear and colorless liquid, the protein concentration
remained at 20.0  2.0 niginill., and % monomer was unchanged. Furthermore,
them was no significant change in % IBC main peak and % specific activity
determined by the cell-killing potency assay was within the assay precision
of 60 9:2 to 140 % specific activity, The results showed that Apomab stored
in 5 cc glass vials was stable for at least 12 months at 5C.         Table
7 shows that changes in protein quality occurred at 30`C and 40C. SEC
showed a decrease. in % monomer with a rise primarily in fragment species.
Aggregates theleaSe as well at higher temperature, but the rate was much
slower. However, the aggregates increase significantly after 6 months at
40C. TEC % main peak decreased with a corresponding increase in acidic
variants. Basic peaks decreased slightly after 2 months at 40C and 9 months
at 30C, After six months of storage at 40C, degradation occurred to an
eKlent that MC main peak could no longer be integrated. The cell killing
bioassay showed loss of % specific activity at higher temperature with
longer storage time. Protein concentration and pH were unchanged. The
solution becomes slightly yellow after 3 months at 40C and 9 months at 30C
and becomes yellow after 9 months at 40C. Drug Substanee Stability
Freeze-thay/ stability data for drug substance are shown in Table S. -74-
Table 8. Freeze-Thaw Stability Data for Apomab Filled in Miniature
Stainless Steel Tanks Table 9. Stability Data for A.pomah Filled in
Miniature Stainless Steel Tanks    Temp (C)  lime Point Ciaitty Color pH
Concentration 



(mg/mL) SEC (% monomer) EC % main peak)   Acceptance Criteria: Report
Report 6.01 0.3 202 > 95% Report   NA Tee Clear Colorless 5.9 20.0 99.7 62
-20 1 month Clear Colorless 6,0 20.6 99.7 63   -20 



3 month Clear Colorless 6.0 20A3 99.7 63   -20 6 month Clear Odorless 6.0
20.3 99.7 64-   -20 9 month Clear Colorless 6.0 20.6 99.7 134   -co 12
month Clear Colorless 6.0 21.2 



093 65   5 1 month Clear Colorless 6.0 20.5 99.7 E3.2   5 3 month Clear
Colorless 6.0 20.7 99.6 62   5 6 month Clear Colorless 6.0 20.4 99.5 62   5
9 month Clear Colorless 



6.0 20.8 99.4 1  12 month Clear Colorless 6.0 21,3 99.2 59            No
significant changes in the chemical characteristics of the protein were
observed after being frozen at -20C for at least 15 hours and thawed at
ambient temperature three times. For example, .Apomab appeared as a clear
and colorless liquid, the pH remained at 6.0  0,3, and the SEC monomer peak
percentage was unchanged. Aporriab stability in stainless steel containers
was evaluated at -20C and 5C (Table 9). Samples were aseptically pulled
from the mini-tanks at specific intervals and analyzed, Apomah showed no
change in protein quality at 5C by pH, CAC, protein coneentation and % main
peak by 11,C but lost 0.1% monomer by SEC every 3 months. Decreased potency
was observed daring storage at 5C for -75-  3 months. However, the potency
of the sample increased again at the 6 and 9 month timepoints. Therefore,
the observed potency difference at the 3 month Emepoint was attributed to
assay variation. Apornab showed no change in protein quality at .-20"C by
pH, CAC, protein concentration, % monomer by SEC, % main peak by 1EC, and
no significant change in potency. The stability data show that Apomab is
stable for at least 1 year at - 20C and three months at 5C. CONE:1.113E0N
Formulation screening studies were performed to select a formulation for
Apomab. A pH screen covering the pH range 4.0 to 7.0 using sodium acetate,
histidine acetate, and sodium phosphate as buffers with 240 rat mThalose
&hydrate and 0.02% polysorbate 20 showed that Apotnab is most stable in
solution at pH 6.41 Therefore, a formulation consisting of 20 IVA histidine
acetate, 240 ralq. trehalose, 0,02% polysorbate 2, pH 6.0 was developed and
demonstrated experimentally to be stable. Using this formulation, Apomab
was shown to be stable for st least 12 months at 5C. Furthermore, Apart-tab
was shown to be stable for at least 12 months at - 20C and three months at
5C when stored in 3161, stainless steel containers. Apornab was also shown
to be stable when subjected to up to 3 freeze/thaw cycles.  WHAT IS CLAIMED
IS:  1. A stable pharmaceutical formulation comprising a monoclonal
antibody in histidine-acctatt buffer, pH 5.5 to 6.5.  2. The formulation of
chum 1 wherein the pH is from 5,8 to 6.2,  3. The formulation of claim 1
wherein the Instidine-acetate buffer concentration is from about InuM to
about 200m1v1,  4. The formulation of claim 3 wherein the histidine-acetate
buffer concentration is from about 10m.lvl to about 4.0mM. 



5. The formulation of claim lwherein the antibody concentration is from
about lOnagind_. to about 250 glen12.  6. The formulation of claim 5
wherein the monoclonal antibody concentration is from about 20nighnli to
about 7. The formulation of claim 5 wherein the monoclonal antibody
concentration is from about Wing/rat. to about 25Orrig/nriL.  8. The
formulation of claim 1 further comprising saccharicle.  9. The formulation
of claim 8 wherein the saccharide is a disaccharide.  10. The formulation
of claim 8 wherein the saccbaride is h-ehalose.  11. The formulation of
claim 8 wherein the saceharide is sucrose.  12. The formulation of claim 8
wherein the sacchaside concentration is from about 10mM to about 1M.  13,
The formulation of claim 12 wherein the saccharide concentration is limn
about 60nildl to about 250irdvl.  14, The formulation of claim 1 further
comprising surfactant. 15. The formulation of claim 14 wherein the
surfactant is polysorbate. 1.6. The formulation of claim 15 wherein the
surfactant is polysorbate  17. The formulation of claim 14 wherein the
surfactant concentration is from about 0.0001% to about 10%. 18. The
formulation of claim 17 wherein the surfactant concentration is from about
0.01% to about 0.1%. 19. The formulation of claim 1 wherein the .monoclonal
antibody is a full length antibody. 20. The formulation of claim 19 wherein
the monoclonal antibody is an IgG I antibody, 21. The formulation of claim
1. wherein the monoclonal antibody is a humanized antibody.  22. The
formulation of claim I wherein the monoclonal antibody is an antibody
fragment comprising an antigen-binding region.  23. The :formulation of
claim 22 wherein the antibody fragment is a Fab or F(ah')2 fragment.  24.
The formulation of claim 1 which is sterile.   25. The forma! 'OD of claim
I wherein the rEIVP.00i011at antibody binds an antigen selected from the
group consisting of HER,2, CI)20, DRS, BR3, IgE, and VEGF,  26. The
formulation of claim 25 wherein the antigen is CD20 and the monoclonal
antibody is humanized 2117.  27. The formulation of claim 25 wherein the
antigen is WIT and the monoclonal antibody is Bevacizumab.  28. The
formulation of claim 1 wherein the monoclonal antibody is susceptible to
den:dant> a or aggregation.  29. Tric; formulation of claim I which is
stable upon storage at about 10C for at least 4 weeks  30. The formulation
of claim I which is stable upon storage at about 5C or about 15C for at
teas; 3 months. 31. The formulation of claim 1 which is stable upon storage
at about -20C for at least 3 mon. ills. 32, The formulation of claim 1
which is stable upon freezing and thawing.  33. The formulation of claim I
which is aqueous. 34. The formulation of claim / which is frozen. 35. The
formulation of claim 1 which is not lyophilized and has not been subjected
to prior lyophilization. 36. The formulation of claim 35 which is aqueous
and is administered to a subject. 



37. The formulation of claim 36 wherein the formulation is for intravenous
(IV), subcutaneous (SQ) or intramuscularachuinistation.  38. The
formulation of claim 37 which is for ry administration and the antibody
concentration is from about 20aiginEL to about 4ChrighuL. 39. The
formulation of claim 37 which is for SQ a.dministration and the antibody
concentration is from about 80mgful to about 250m8/ML.  40. A vial with a
stopper piereeable by a syringe comprising the formulation of claim I
inside the vial.  41. The vial of claim. 40 which is stored at about 2-8t
42. The vial of claim 40 which is a 20ce or 50ce  43. A stainless steel
tank comprising the formulation of claim 1 inside the tank.  44. The tank
of claim 43 wherein the formulation therein is frozen. 45. A method of
treating a disease or disorder in a subject comprising administering the
formulation of claim to a subject in an amount effective to treat the
disease or disorder. 45. A pharmaceutical formulation comprising: (a) a
full length Igal antibody susceptible to deamidation or aggregation in an
amount from about 1.0mgimL to about 250trighnL. (h) histidine-acetate
buffer, pH 5.5 to 6.5; (c) saccharide selected from the group consisting of
trelialose and sucrose, in an amount fmna about tiOntkil to about 250uritvk
and  (d) polysorbate 20 in an amount from about 0.01% to about 0.1%. 471 A
method for reducing dem:Ili:1;1nm or aggregation of a therapeutic
monoclonal antibody, comprising formulating the antibody in a
histidine-acetate buffer, pH 5.5 to 6.5  48. The method of claim 47
comprising evaluating any antibody deamidatiort or aggregatiox3 before and
after the antibody is fouiMated.  49. A pharmaceutical formulation
comprising an antibody that binds to domain II of HEE2 in a histidine
buffer at a p/I from about 5.5 to about 6.5, a saecharide, and a
surfactant.  50. The formulation of claim 49 wherein the buffer is
histicline-acetate.  51. The formulation of claim 49 wherein the TIE1k2.
antibody comprises the variable light aknd variable heavy amino acid
sequences in SEQ ID Nos. 3 and 4, respectively.  52. The formulation of
claim Si wherein the HEW/ antibody comprises a light chain amino acid
sequence selected from S13Q ID No. 15 and 23, and a heavy chain amino acid
sequence selected fron-k SEQ ID No. 16 and 24.  53. The formulation of
claim 49 wherein the pH of the formulation is from about 5.8 to about 6.2.
54. The formulation of claim 49 wherein the antibody binds to the junction
between 110M3i3OF, I, II and III of HER 2.  55. The formulation of claim 49
wherein the antibody is a full length antibody.  56. The formulation of
claim 49 wherein the antibody concentration is from about 20ingini. to
about 40mgIML. 57. A pharmaceutical formulation comprising Pestuzumab in an
amount from about 20nigint to about 40inghut, histidine-acetate buffer,
sucrose, and polysorbate 20, wherein the pH of the forundation is from
about 5.5 to about 6.5, 58. The formulation of claim 57 comprising about
30111g/int, Pertuzumab, about 20rtild instidine-acetate, about 120m1\4
sucrose, and about 0.02% polysorbate 20, wherein the pH of the formulation
is about 6.0.  59. A vial with a stopper pierceable by a syringe comprising
the formulation of claim 49. 



60. A stainless steel tank comprising the formulation of claim 49 in the
tank. 61. A method of treating HER2-expressing cancer in a subject,
comprising administering the pharmaceutical formulation of claim 49 to the
subject in an a.mosint effective to treat the cancer. 62. The method of
claim 61 wherein the thimulation is administered to the subject
intravenously, subcutaneously, or intramuscularly.  63. A method of making
a pharmaceutical formulation comprising;  (a) preparing the formulation of
claim I; and  (b) evaluating physical stability, chemical stability, or
biological activity of the monoclonal antibody in the formulation,  64. A
pharmaceutical formulation compis3ng a DR5 antibody in a histidine buffer
at a pH from about 5.5 to about 6.5, a saccharide, and a sm-faetant. 6.5.
The formulation of claim 64 wherein the buffer is histidine-acetate. 66,
The formulation of claim 64 wherein the DR5 antibody is an agonist
antibody. 67. The formulation of claim 64 wherein the DR5 antibody is
Apomab. 68, The formulation of claim 67 wherein the DR5 antibody comprises
the heavy chain amino acid sequence of SEQ ID No. 51, and light chain amino
acid sequence of SEQ JD No. 52,  69. The formulation of claim 64 wherein
the pH of the- formulation is from about 5,8 to about 6.2. 70. The
.formulation of claim 64 wherein the antibody is a full length antibody.
71. The formuiation of claim 64 wherein the antibody concentration is front
about 10aig/triL to about 30ingtmL.  72. A pharmaceutical formulation
comprising .Apornah in an amount from about lOrtighnl, to about 30mgfroi"
histidine-acetate buffer, irehaiose, and polysorbate 20, wherein the pH of
the formulation is front about 5,5 to about 6.5.  73. The formulation of
claim 72 comprising about 20nigirn1, ispornab, about 20inhi histidine:
acetate, about 240tuM trehalose, and about 0,02% polysorbate 20, wherein
the pH of the formulation is about 6.0.  74. A vial with a stopper
pierceable by a syringe comprising the formulation of claim 64.  75. A
stainless steel tank comprising the foranliation of claim 64 in the tank.
76. A method of treating cancer in a subject, comprising administering the
pharmaceutical formulation of claim 64 to the subject in an amount
effective, to treat the cancer. 77, The method of claim 76 wherein the
cancer is a solid tumor.  78. The method of claim '76 wherein the cancer is
non-Hodgkin's lymphoma.  79. The method of claim 76 wherein the
forrantafion is administered to the subject intravenously, subcutaneously,
or intramuscularly.  Sequence Listing <110> GENENTECH, INC. ANDYA, JAMES
GWSP, SHIANG C. LW, JUN SHEN,YE <120> ANTIBODY FORMULATIONS <130> P2104R1
PCT <140> PCT/US2005/037471 <141> 2005-10-19 



<150> Us 60/620,413 <151> 2004-10-20 <160> 74 <2111,- 1 <211> 107 <212> PRT
<213> Mus musculus <400> 1 Asp Thr Val Met Tim Gin Ser His Lys Ile Met Ser
Thr Ser Val 151015 Gly Asp Arg Val Ser Ile Thr Cys Lys Ala Ser Gin Asp Val
Ser 202530 Ile Gly Val Ala Ttp Tyr Gin Gin Arg Pro Ely Gin Ser Pro Lys
354045 Len Len Ile Tyr Ser Ala Ser Tyr Arg Tyr Thr Ely Val Pro Asp 505560
Arg Phe Thr Gly ser Ely Ser GI' Thr Asp Phe Thr Phe Thr Ile 657075 ser Ser
Val Gin Ala Glu Asp Len Ala Val Tyr Tyr cys Gin Gin 808590 Tyr Tyr Ile Tyr
Pro Tyr Thr Phe Cly Gly Gly Thr Lys Leu Glu 95100105 Ile Lys <210> 2 <211>
119 <212> PRT <213> Mus muscuius <400> 2 Gin Val Gin Len Gin Gin ser Ely
Pro Glu Len val Lys Pro Gly 151015 Thr Ser Val Lys Ile ser Cys Lys Ala ser
Gly Phe Thr Phe Tim 202530 



Asp Tyr Thr Met Asp Trp Val Lys cm Ser H-is Ely Lys Ser Len 354045 Glu TIT
Ile Ely Asp val Asn Pro ASH Ser Gly Ely Ser Ile Tyr 505560 Page 1  Asn Gin
Arg Phe Ser Arg Ile val Thr Ala Val Tyr he Asp Tyr Thp <210> 3 <211> 107
<212> PRT <213> Artificial  Lys Gly Lys Ala ser 65 Tg Met Glu Leu Arg Tyr
Cys Ala Arg Mn 95 Gly Gin Gly Thr Thr 110 Sequence  Leu thr Val AS Arg Ser
7075 Ser Leu Thr 85 Leu Giy Pro 100 Leu Thr Val Ser ser 115  <220> <223>
sequence is synthesized    



Ile Lys <210> 4 <211> 119 <212> PRT <213> Artificial Sequence  <220> <223>
sequence is synthesized <400> 4, Glu Val Gin 1 Leu Val Glu Ser lily 5 Gly
Gly Leu val Gin Pro lily 1015   lily ser Leu Arg Leu Ser Cys Ala 20 Asp Tyr
Thr met Asp Trp Val Arg 35 Giu Trp Val Ala Asp Val Asn Pro 50 Asn Gin Arq
Phe Lys (fly Arg Phe 65  Lys Asn Thr Leu Tyr Leu Gin met Mn Set' Lev Arg
Ala Giu Asp 808590 Thr Ala Val Tyr Tyr Cys Ala Arg Asn Leu Gly Pro Ser Phe
Tyr 95100105 Phe Asp Tyr Trp Gly Gin Gly Thr Len Val Thr val Ser Ser 110115
210> 5 



211> 107 <212> PRT <213> Artificial Sequence <220> <223> sequence is
synthesized <400> 5 Asp Ile Gin Met Thr Gin Ser Pro ser Ser Leu 5cr Ala Ser
Val 151015 Gly Asp Arg Val Thr Ile Thr cys Arg Ala Ser Gin Ser Ile Ser
202530 Asn Tyr Lou Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 354045
Len Leu tie Tyr Ala Ala Ser Sor Lets Glu Ser Gly Val Pro Ser 505560 Arg Phe
Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Lets Thr Ile 657075 Ser Ser Lets
Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin SO8590 Tyr Asn Ser Lets Pro
Trp Thr Phe Gly Gin Gly Thr Lys Val Glu 95100105 Ile Lys <210> 6  211> 119
<212> PRT <213> Artificial sequence <220> <223> sequence is synthesized
<400> 6 Glu Val Gin Leu Val Glu Ser Gly Gly Gly Lou Val Gin Pro Gly 151015
Gly Ser Lets Arg Lets ser cys Ala Ala Ser Gly rue Thr Phe Ser 202530 Ser
Tyr Ala Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 354045 



(flu Trp Val Ala Val Ile Ser Giy Asp Gly Gly ser Thr Tyr Tyr Sc,5560 Ala
Asp Ser Val Lys Gly Arg Phe Thr Ile ser Arg Asp Mn Ser 657075  808590 Thr
Ala Val Tyr Tyr Cys Ala Arg Gly Arg val Gly Tyr Set' Leu 95100105 Tyr Asp
Tyr Trp Gly Gin (fly Thr Leu Val Thr Val Ser ser nous <210> 7 <211> 10
<212> PRT <213> Artificial sequence <220> <223> sequence is synthesized.
<220> <221> xaa <222> 10 <223> Xaa is preferrably D or S <400> 7 Gly Phe
Thr Phe Thr Asp Tyr Mr met xaa 10 <210> 8 <211> 17 <212> PRT <213>
Artificial sequence <220> <223> sequence is synthesized <400> 8 



Asp Val Asn Pro Mn Ser Gly Gly Ser Ile Tyr Asn Gin Arg Phe 151015 Lys <210>
9 <211> 10 <212> PRT <213> Artificial sequence <220> <223> sequence is y h
ized <400> 9 Asn Leu Gly Pro ser Phe Tyr Phe Asp Tyr 10 <210> 10 <211> 11
<212> NT <213> Artificial sequence <220> <223> sequence i s synthesized
<400> 10 Lys Ala Ser Gin AS Val Ser Ile Gly Val Ala 510 <210> 11 <211> 7
<212> PRT <213> Artificial sequence  <220>  223> Sequence is synthesized.
<220> <221> Xaa 



<222> 5 <223> xaa is preferably R or L. <220>  221> Xaa <222> 6 <223> Xaa
is preferably Y or E. <220> <221> Xaa <222> 7 <223> Xaa is preferably 7 or
S. <400> 11 Ser Ala Ser Tyr xaa Xaa Xaa 5 <210> 12 <211> 9 <212> PRT <213>
Artificial sequence <220> <223> sequence is synthesized <400> 12 Gin Gin
Tyr Tyr Ile Tyr Pro Tyr Thr 5 <210> 13 <211> 214 <212> PRT <213> Artificial
sequence <220> <223> sequence is synthesized <400> 13 Asp Ile Gin met Thr
Gin Ser Pro ser ser Leu s r A;a. Ser val 151015 Giy Asp Arg Val Thr Ile Thr
Cys Arg Ala Ser Gin Asp val Asn 202530 



Tr Ala Val Ala Trp Tyr Gin Gln Lys Pro Gly Lys Ala Pro Lys 354045 Leu Leu
Ile Tyr Ser Ala Ser Phe Leu Tyr Ser Gly val Pro ser 505560 Arg Phe Ser Gly
Ser Arg Ser Gly Thr Asp Phe ihr Leu Thr Ile 657075 Ser ser Leo Gin Pro Glu
Asp Phe Ala Thr Tyr Tyr Cys Gin Gin 808590 His Tyr Thr Thr Pro Pro Thr Phe
Gly Gin Gly Thr Lys val Giu 95100105 Ile Lys Arg Thr Val Ala Ala Pro Ser
Val Phe Ile he Pro Pro 110115120  Ser Asp Glu Gin Leu Lys Ser Gly Thr Ala
Ser Val Val Cys Leu 125130135 Leu Mn Mn Phe Tyr Pro Arg Giu Ala Lys val Gin
Trp Lys val 140145150 Asp Asn Ala Leta Gin Ser Gly Mn ser Gin Glu Ser Val
Thr Glu 155160165 Gin Asp Ser Lys AS Ser Thr Tyr Ser Leu Ser Ser Thr Leu
Thr 170175180 Leu Ser LS Ala Asp Tyr Giu Lys His Lys val Tyr Ala Cys Giu
185190195 val Thr His Gin Gly Leu ser ser Pro val Thr Lys ser Phe Mn
200205210 Arg Gly Glu y <210> 14 <211> 449 <212> PRT <213)- Artificial
sequence <220> <223> sequence is synthesized <400> 14 



Glu val Gin Leu Val Glu Ser Gly Gly Gly Leu val Gi Pro Gly 151015 Gly Sc
_eu Arg Leu Ser Cys Ala Ala Ser Gly Phe Mn Ile Lys 202530  Asp Thr Tyr Ile
His Trp Val Arg Gin Ala Pro Gly Lys dy LE111 35404.5 Glu Trp Val Ala Arg
Ile Tyr Pro Thr Mn Giy Tyr Thr Arg Tyr 505560 Ala Asp Ser Val Lys Gly Arg
Phe Thr Ile Ser Ala Asp Thr Ser 657075 Lys Asn Thr Ala Tyr Leu Gin Met Asn
Ser Leu Arg Ala Clu Asp 808590 Thr Ala val Tyr Tyr Gys Ser Arg Trp Gly Gly
Asp Gly Phe Tyr 95100105 Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr
Val Ser Ser 110115120 Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro
Ser Ser 125130135 Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly cys Leu Val
Lys 140145150 Asp Tyr Phe Pro Oh Pro Val Thr val ser Trp Asn Ser Gly Ala
1551601.65 Leo Thr Ser Gly Val His Thr Phe Pro Ala Val _ u Gin Ser Ser
170175180 Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser
185190195 Page 6  



Leu Gly Thr Gin Thr Tyr Ile Cys Mn Val Mn His Lys Pro Ser 200205210 Asn Thr
Lys val Asp Lys Lys Val Giu Pro Lys Ser Cys Asp Lys 215220225 Thr His Thr
Cys Pro Pro Cys Pro Ala Pro Glu Icu Leu Gly Gly 230235240 Pro Ser Val Phe
Len Phe Pro Pro Lys Pro Lys Asp Thr Leu Met 245250255 lie -er Arg Thr Pro
Giu Val Thr Cys Val Val Val Asp Val Ser 260265270 His Gin Asp Pro Glu Val
Lys Phe Mn Trp Tyr Val Asp Gly Val 275280285 Gin Val His Mn Ala Lys Thr Lys
Pro Arg 6Th Gin Gin Tyr Mn 290295300 ser Thr Tyr Arg val Val Ser val Leu
Thr Val Len His Gin Asp 305310315 Trp Len Asn Gly Lys Gin Tyr Lys Cys Lys
val Ser ASfl Lys Ala 320.325330 Len Pro Ala Pro Ile Gin Lys Thr Ile Ser Lys
Ala Lys Gly Gin 335340345 Pro Arg Giu Pro Gin Val Tyr Thr,L u Pro Pro Ser
Arq Gin Gin 350355360 Met Thr Lys Mn Gin Val Ser Len Thr Cys Len Val Lys
Giy Phe 365370375 Tyr Pro Ser Asp Ile Ala val Gin Trp Gin Ser Mn Giy Gin
Pro 380385390 Gin Mn Mn Tyr Lys Thr Thr Pro Pro val Len Asp Ser Asp Gly
395400405 Ser Phe Phe Len Tyr Ser Lys Len Thr Val Asp Lys Ser Arg Trp
410415420 



Gin Gin Gly Asn val Phe Ser cys ser val met 1115 Gin Ala Len 425430435 His
Asn His Tyr Air Gin Lys 5cr Len ser Len Ser Pro Giy 440445 <210> 15 <211>
214 <212> PRT <213> Artificial sequence <220> <223> sequence is synthesized
<400> 15 Asp Ile Gin Met Thr Gin Ser Pro Ser Ser Len Ser Ala Ser Val 151015
Gly Asp Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp val Ser 202530  354045
Leu Leu Ile Tyr Ser Ala Ser Tyr Ary Tyr Thr Gly Val Pro Ser 505560 Arg Phe
Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile 657075 Ser Ser Leu Gin
Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin 808590 Tyr Tyr iIe Tyr Pro Tyr
Thr Phe Gly Gin Gly Thr Lys Val Glu 95100105 Ile Lys Arg Thr Val Ala Ala
Pro Ser Val Phe Ile Phe Pro Pro 110115120 Ser Asp Glu Gin Leu Lys Ser Gly
Thr Ala Ser val val Cys Leu 123130135 Leu Mn Asn rue Tyr Pro Arg Glu Ala
Lys val Gin Trp Lys Val 140145150 Asp Mn Ala Leu Gin Ser Gly Mn ser Gin Giu
Ser Val Thr Glu 155160165 



Gin Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr 170175180 Leu
ser Lys Ala Asp Tyr Gill Lys His Lys Val Tyr Ala Cys Glu 185190195 Val Thr
His Gin Gly Leu ser ser Pro val Thr Lys ser Phe Mn 200205210 Arg Gly Glu
Cys <210> 16 <211> 448 <212> PRT <213> Artificial sequence <220: <223>
sequence is synthesized <400> 16 Glu Val Gin Leu val Glu Ser Gly Gly Gly
Leu Val Gin pro Gly 151015 Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe
Thr Phe Thr 202530 Asp Tyr Thr met Asp Trp Val Arg Gin Ala Pro Gly Lys dy
Leu 354045 Giu Trp val Ala Asp val Mn Pro Mn Ser Gly Gly Ser Ile Tyr SO5560
Mn Gin Arg Phe Lys Gly Arg Phe Thr Leu ser Val Asp Arg Ser 657075 Lys Asn
Thr Lau Tyr Leu Gin met Mn 5cr Lep Arg Ala Glu Asp SO8590 Thr Ala Val Tyr
Tyr Cys Ala Ary Mn Leu Gly Pro Sep Phe Tyr 95100105  Phe Asp Tyr Trp Gly
Gin (fly Thr Leu Val Thr Val 5cr Ser Ala 110115120 



Ser Tim Lys Gly Pro Ser Val Phe Pro Lou Ala Pro Ser Ser Lys 125130135 Ser
Tim Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp 140145150 Tyr Phe
Pro Glu Pro Val Tim Val Ser Trp Mn ser Gly Ala Leu 155160165 Tim Ser Gly
Val His Tim Phe Pro Ala Val Leu Gin ser ser fly 170175180 Leu Tyr Ser Leu
Ser ser Vail val Thr Val Pro Ser Ser ser Leu 185190195 fly Thr Gin Thr Tyr
Ile cys Asn val Mn His Lys Pro Ser Mn 200205210 Thr Lys Val Asp Lys Lys Val
Glu Pro Lys Ser Cys Asp Lys Thr 215220225 His Thr Cys Pro Pro cys Pro Ala
Pro flu Leu Leu fly fly Pro 230235240 Ser Val Phe Leu Phe Pro Pro Lys Pro
Lys Asp Thr Leu met Ile 245250255 Ser Arg Thr Pro flu Val Thr cys Val Val
val Asp Val Ser His 260265270 flu Asp Pro flu Val Lys Phe Mn Trp Tyr val
Asp fly val flu 275280285 val His Mn Ala Lys Thr Lys Pro Arg Gin Giu Gin
Tyr Mn Ser 290295300 Thr Tyr Arg Vail Vail Ser val Leu Thr val Leu His Gin
Asp -Fru 305310315 Leu Asn fly Lys flu Tyr Lys cys Lys val ser Mn Lys Ala
Leu 320325330 Pro Ala Pro Ile Glu Lys Thr Ile ser Lys Ala Lys fly Gin Pro
335340345 



Arg Giu Pro Eln Val Tyr Tim La Pro Pro Ser Arg Glu Giu Met 350355360 Tim
Lys Mn Gin Val Ser Leu Tim Cys Leu Val Lys fly Phe Tyr 365370375 Pro Ser
Asp Ile Ala val Glu Trp Glu ser Mn fly Gin Pro Giu 380385390 MnMn Tyr Lys
Tim Thr Pro Pro Val Leu Asp Ser Asp Gly Ser 395400405 Phe he Leu Tyr Ser
Lys Leu Thr Val Asp Lys Ser Arg Trp Gin 410415420 Gin fly Mn val Phe Ser
Cys Ser Val Met His flu Ala Leu His 425430435 Mn His Tyr Thr Gin Lys Ser
Lev Ser La Ser Pro fly 440445 Page 9  <210> 17  211> 233 <212)- PRT <213>
Artificial sequence <220>  223> sequence is synthesized <400> 17 Met Giy
Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr Ala Thr 151015 Gly Val His Ser
Asp Ile Gin Met Thr Gin Ser Pro Ser Ser Leo 202530 Ser Ala Ser 'tai Gly Asp
Arg Val Thr Ile Thr Cys Lys Ala Ser 354045 Gin Asp Val Ser Ile Gly val Ala
Trp Tyr Gin Gin Lys Pro (fly SOSS60 



Lys Ala Pro Lys Leu Leu Ile Tyr Ser Ala Ser Tyr Ar) Tyr Thr 657075 Gly Val
Pro Ser Arg Phe Ser Gly 5cr Gly Ser Giy Thr Asp Phe SOSS90 Tbr Leo Thr Ile
Ser Ser Leo Gin Pro Glu Asp Phe Ala Thr Tyr 95100105 Tyr Cys Gin Gin Tyr
Tyr Ile Tyr Pro Tyr Thr Phe Gly Gin Gly 110115120 Thr Lys Val Glu Ile Lys
Arg Thr Val Ala Ala Pro Ser Val Phe 125130135 Ile Phe Pro Pro ser Asp Glu
Gin Leu Lys Ser Gly Thr Ala Ser 140145150 Val Val Cys Leu Leu Asn Asn Phe
Tyr Pro Arg Glu Ala Lys Val 155160165 Gin Trp Lys Al Asp Asn Ala eu Gin ser
Gly MnSer Gin Glu 170175180 Ser Val Thr Giu Gin Asp Ser Lys Asp Ser Thr Tyr
Ser Leo Ser 185190195 ser Thr Leo Thr Leo ser Lys Ala AS Tyr Glu Lys i-us
Lys Val 200205210 Tyr Ala Cys Glu Val Thr His Gin Gly Leo Ser ser Pro Val
Thr 215220225 Lys Ser Phe Mn Ara Gly Glu Cys 230 <210> 18 <211> 467 <212>
PRT <213> Artificia sequence <220> <223> sequence is ynthzed <400> 18 Met
Gly Trp Ser Cys Ile Ile Leu Phe Leo Val Ala Thr Ala Thr Page 10  



151015 Gly Val His Ser Gin Val Gin Len val Gin Ser Gly Gly Gly Len 202530
val Gin Pro Gly Giy Ser Len Arg Len ser Cys Ala Ala Ser Gly 354045 Phe Thr
Phe Thr Asp Tyr Thr met Asp Trp val Arg Gln Ala Pro 505560 Gly Lys Gly Len
Gin Trp Val Ala Asp val Asn Pro Mn 5cr Gly 657075 Gly Ser Ile Tyr Asn Gin
Arg Phe Lys Gly Are Phe Thr Len Ser 808590 Val Asp Arg Ser Lys Mn Thr Len
Tyr Len Gin met Mn Ser Len 95100105 Arg Ala Gin Asp Thr Ala Val Tyr Tyr Cys
Ala Arg Asn Len Gly 110115120 Pro ser Phe Tyr Phe Asp Tyr Trp Gly Gin Gly
Thr Leu Val Thr 125130135 val Ser 5er Ma 5cr Thr Lys Gly Pro Ser Val Phe
Pro Len Ala 140145150 Pro ser ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Len
Gly Cys 155160165 Len val Lys Asp Tyr Phe Pro Gin pro val Thr Val Ser Trp
Mn 170175180 ser Gly Ala Len Thr ser Giy val His Thr Phe Pro Ala val Len
185190195 Gin 5cr Ser Gly Len Tyr 5cr Len ser ser val Val Thr Val Pro
200205210 5cr Ser Lea Gly Thr Gin Thr Tyr Ile Cys Mn Val Asn His 215220225
Lys Pro Ser Asn TA Lys val Asp Lys m val Glu Pro Lys 32g 



Cys Asp Lys Thr His Thr CyS Pro Pro Cys Pro Ala Pro Gin Len 245250255 Len
Gly Gly Pro ser val Phe Len phe pro Pro Lys Pro Lys Asp 260265270 Thr Len
met Ile Ser Are Thr Pro Gin Val Thr cys Val Val val 275280285 Asp Val Ser
His Gin Asp Pro Gin Val Lys Phe Asn Trp lyr Val 290295300 Asp Gly Val Gln
val His Mn Ala Lys Thr Lys Pro Arg Gin Gin 305310315 Gin Tyr Asn Ser Thr
Tyr Arg val val ser Val Len Thr val Len 320325330 His Gin Asp Trp Len Mn
Gly Lys Glu Tyr Lys Cys Lys Val Ser 335340345 Page 11  Lys Gly Gin Pro Arg
Glu Pro Gin Val Fyr Thr Leu Pro Pro Ser 365370375 Arg Glu Glu Met Thr Lys
Mn Gin Val Ser Leu Thr Cys LOU Val 380385390 Lys Gly Phe Tyr Pro Ser Asp
Ile Ala Val Glu Trp Glu Ser Mn 405 Gly Gin Pro Giu Mn Mn Tyr Lys Thr ihr
Pro Pro Val Lou Asp 410415420 Ser Asp Gly Ser Phe Phe Lou Tyr Ser Lys Lou
Thr Val Asp Lys 425430435 Ser Arg Trp Gin Gin Gly Asn val Phe ser Cys Sr
Val Met His 440445450 Glu Ala Leu His Mn His Tyr Thr Gin Lys Ser Leu Ser
Leu Ser 455460465 



Pro (fly <210> 1.9 <211> 195 <212> PRT <213> Homo sapiens <400> 19 Thr Gin
Val cys Thr Giy Thu' Asp Met Lys Lou Arg Lou Pro Ala 151015 Ser Pro Glu Thr
His Lou Asp met Lou Arg His Lou Tyr Gin Gly 202530 Cys Gin val val Gin Gly
Mn Leu Giu Leu Thr Tyr Lou Pro Thr 354045 Mn Ala Ser LOU ser Phe Lou Gin
Asp Ile Gin Giu Val Gin Gly 505560 Tyr Val Lou Ile Ala His Mn Gin Val Arg
Gin val Pro Lou Gin 657075 Arg Leu Arg Ile Val Arg Giy Thr Gin Leu Phe Glu
Asp Mn Tyr 808590 Ala Lou Ala Val Lou Asp Mn Gly Asp Pro Lou Mn Mn Thr Thr
95100105 Pro Val Thr Gly Ala Ser Pro Gly Gly Lou Arg Glu Leu Gin LOU
110115120 Arg ser Lou Thr Giu Ile Lou Lys (fly (fly val Leu Ile Gin Arg
125130135 Asn Pro Gin Lou Cys Tyr Gin Asp Thr Ile Leu Trp Lys Asp Ile
140145150 Phe His Lys Asn Asn Gin Lou Ala Lou Thr Lou Ile Asp Thr Mn
155160165 Arg Ser Arg Ala Cys His Pro Cys Son Pro Met Cys Lys Giy Ser
170175180 



Pane 12  Arg Cys Trp Gly Glu Ser ser Giu Asp Cys Gin ser Leu Thr Arg
185190195 <210> 20 211> 124 <212> PRT <213> Homo sapiens <400> 20 Thr Val
Cys Ala Gly Gly Cys Ala Arg Cys Lys Gly Pro Leu Pro 151015 Thr Asp Cys Cys
His Glu Gln Cys Ala Ala Gly Cys Thr Gly Pro 202530 Lys His Ser Asp Cys Leu
Ala Cys Leu His rue Asn His Ser Gly 354045 Ile Cys Glu Leu His Cys Pro Ala
Leu Val Thr Tyr Ash Thr Asp 505560 Thr Phe Glu Ser Pro Asn Pro Glu Gly Arg
Tyr Thr Phe Gly 7075  Ala Ser Cys Val Thr Ala Cys pro Tyr Asn Tyr Leu Ser
Thr Asp 808590 Val Gly Ser Cys Thr Leu Val Cys Pro Leu His AM) Gin Glu Val
95100105 Thr Ala Glu Asp Gly Thr Gin Arg Cys Giu Lys Cys Ser Lys Pro
110115120 Cys Ala Arg Val <210> 21 <211> 169 <212> PRT <213> Homo sapiens
<400> 21 



Cys Tyr Cly Leu Gly met Giu His Leu Arg Giu Val Arg Ala Val 151015 Thr Ser
Ala Asn Ile Gin Giu Phe Ala Gly Cys Lys Lys Ile Phe 202530 Gly Ser Leu Ala
Phe Leu Pro Glu ser Phe Asp Gly Asp Pro Ala 354045 ser Asn Thr Ala Pro Leu
Gin Pro Glu Gin Leu Gin Val Phe Giu 505560 Thr Leu Giu Glu Ile Thr Gly Tyr
LeuTyr Ile Ser Ala Trp Pro 657075 Asp Ser Leu Pro Asp Leo ser val Phe Gin
Ash Leu Gin Val Ile 808590 Arg Gly Arg Ile Leu His Asn Gly Ala Tyr Ser Leu
Thr Leu Gin 95100105 Gly Leu Gly Ile Ser Trp Leu Giy Leu Arg Ser Leo Arg
Glu Leu 110115120 Gly ser Gly Leo Ala Leu Ile His His AM) Thr His Leu Cys
Phe Page 13  125130135 Val His Thr Val Pro Trp Asp Gin Leu Phe Arg Asn Pro
His Gin 140145150 Ala Len Len His Thr Ala Asn Arg Pro Gin Asp Gin Cys Val
Gly 155160165 Gin Gly Len Ala  210> 22 <211> 142 <212> PRT  213> Homo
sapiens <400> 22 cys His Gin Len cys Ala Arg Gly His Cys Trp Gly Pro Gly
Pro 151015 



Thr Gin Cvs Val Asn Cys Ser Gin Phe Len Arg Gly Gin Gin Cys 202530 Val Glu
Gin Cys An) val Len Gin Gly Len Pro Arg Gin Tyr val 354045 Asn Ala Arg His
cys Len Pro Cys His Pro Gin Cys Gin Pro Gin 505560 Asn Gly Ser Val Thr cys
Phe Gly Pro Gin Ala Asp On Cys Val 657075 Ala Cys Ala His Tyr Lys Asp Pro
Pro Phe Cys Val Ala Arg Cys 808590 Pro Ser Giy val Lys Pro As Len Ser Tyr
Met Pro Ile Trp Lys 95100105 Phe Pro ASGin Gin Gly Ala cys Gin Pro Cys Pro
Ile Asn Cys 110115120 Thr His Ser Cys Val Asp Len Asp Asp Lys Gly cys Pro
Ala Gin 125130135 Gin Arg Ala ser Pro Leu Thr 140 <210> 23 <211> 217 <212>
PRT <213> Artificial sequence <220> <223> sequence is synthesized <400> 23
val His ser Asp Ile Gin Met Thr Gin Ser Pro Ser Ser Len Ser 151015 Ala Ser
Val Gly Asp Arg val Thr Ile Thr Cys Lys Ala Se 202530 Asp Val Ser Ile Gly
Val Ala Trp Tyr Gin Gin Lys Pro Giy Lys 



354045 Ala Pro Lys Len Len Tie Tyr Ser Ala Ser Tyr Arg Tyr -Mr Gly 505560
Page 14  Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly rhr Asp Phe Thr 657075
Leu Thr lie 5crSer Leu Gin Pro Glu Asp he Ala Thr Tyr Tyr 808590 Cys Gin
Gin Tyr Tyr lie Tyr Pro Tyr Thr Phe Gly Gin Gly Thr 95 Lys Val Giu Ile Lys
Arg Thr Val Ala Ala Pro Ser Val Phe Ile 110115120 Phe Pro Pro ser Asp Glu
Gin Leu Lys Ser Giy Thr Ala Ser Val 125130 val Cys Leo Leu Asn Mn Phe Tyr
pro Arg Glu Ala Lys v' 140145 Trp Lys Val Asp Mn Ala Leu Gln ser Gly Asn
Ser Gin Giu Ser 155 Val Thr Glu Gin Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
Ser 170 Thr Leo Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
185190195 Ala Cys Giu val Thr His dir Gly Lou Ser Ser Pro Val Thr Lys
200205210 ser Phe Asn Arg Gly Glu Cys 215 <210> 24 <211> 449 <212> PRT
<213> Artificial sequence <220> <223> sequence is synthesized <400> 24 Glu
Val Gln Leo val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly 1510 



Gly Ser Leo Arg Leo Ser Cys Ala Ala ser Gly Phe Thr Phe Thr 202530 Asp Tyr
Thr met AS Trp val Arg Gin Ala Pro Gly Lys Gly Leo 354045 Glu Trp val Ala
Asp Val Asn Pro Mn ser (fly (fly Ser Ile Tyr 505500 Mn Gin Arg Phe Lys Gly
Arg Phe Thr Leu Ser Val Asp Ara Ser 657075 Lys Mn Thr Leo Tyr Leo Gin met
Ash Ser Leo AD Ala Glu Asp SO8590 Ttr Ala Val Tyr Tyr Cys Ala Arg Asn Leu
Gly Pro Ser Phe Tyr 95100105 Phe Asp Tyr T p Gly Gin Gly Thr Leo val Thr
Val Ser Ser Ala 110115120 ys Gly Pro Ser Val Phe Pro Leo Ala Pro Ser Ser
Lys 125130135 Page 15  SerSer Gly Gly Thr Ala Ala Let] Gly cys Leu Val Lys
Asp 140145150 Tyr Phe Pro Giu Pro Val Thr val Ser Trp Asn Ser Gly Ala Let]
155160165 Thr Ser Gly Val His Thr Phe Pro Ala Val Let] Gin Ser Ser Gly
170175180 Leu Tyr Ser Let] Ser Ser Val Val Thr Val Pro Ser Ser Ser Let]
185190195 Gly Thr Gin Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Mn
200205210 Thr Lys Val Asp Lys Lys v 1 Glu Pro Lys Ser Cys Asp Lys Thr
215220225 



His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Lou Gly Gly Pro 230235240 Ser
Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Let] met Ile 245250255 Ser Arg
Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His 260265270 Glu Asp Pro
Glu Val Lys Phe Asn Trp Tyr Val Asp Gly val Giu 275280265 val His Asn Ala
Lys Thr Lys Pro Arg Glu Glu Gin Tyr Mn Ser 290295300 Thr Tyr Arg val Val
Ser Val Leu Thr Val Let] His Gin Asp Trp 305310315 Leu Asn Gly Lys Glu Tyr
Lys cys Lys Val Ser Mn Lys Ala Leu 320325330 Pro Ala Pro Ile Glu Lys Thr
Ile ser Lys Ala Lys Gly Gin Pro 335340345 Arg Giu Pro Gin Val Tyr Thr Let]
pro Pro Ser Arg (flu Glu Met 350355360 Thr Lys Mn Gin Val Ser Leu Thr Cys
Leu Val Lys (fly Phe Tyr 365370375 Pro Ser Asp lie Ala Val Glu Trp Glu Ser
Asn Gly Gin Pro Glu 380385390 Mn Mn Tyr Lys Till Thr Pro Pro val Let] Asp
Ser Asp Gly ser 395400405 Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser
Arg Trp Gin 410415420 Gin Giy Aso Val Phe Ser Cys Ser val met His Glu Ala
LEN His 425430435 Mn His Tyr Th Gin Lys ser Leu Ser Leu Ser Pro Giy Lys
440445 



<210> 25 <-211> 107 <212> PRT <213> Mus musculus  <400> 25 Gin Ile Val Lets
Ser Gin Ser Pro Ala lie Lets Ser Ala Ser Pro 1S1015 Gly Glu Lys Val Thr Met
Thr Cys Arg Ala Ser Ser Ser Val Ser 202530 Tyr Met His Trp Tyr Gin Gin Lys
Pro Gly ser Ser Pro Lys Pro 354045 Trp Ile Tyr Ala Pro Ser Mn Lets Ala Ser
(fly Val Pro Ala Arg SO5560 Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser
Lets Thr Ile Ser 657075 Arg WI Gil Ala Glu Asp Ala Ala Thr Tyr Tyr cys Gin
Gin Trp 808590 Ser he Mn Pro Pro Thr the Gly Ala Gly Thr Lys Lets Giu Lets
95100105  Arg <210> 26 <211> 107 <212> PRT <213> Artific 1 sequence  <220>
<223> sequenc <400> 26 Asp Ile Gin Met Thr Gin ser Pro Ser Ser Leu Ser Ala
Ser Val 151015 Giy Asp Arg val Thr Ile Thr Cys Arg Ala Ser Ser Ser Val Ser
202530 Tyr Met His Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Pro 354045 



Lets Ile Tyr Ala Pro ser Mn Lets Ala Ser Gly Val Pro Ser Arg 505560 the Ser
Gly Ser Gly Ser Gly Thr Asp Phe Thr Lets Thr Ile Ser 657075 Ser Lets Gin
Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Trp SO8590 Ser Phe Mn Pro Pro
Thr the Gly Gin Gly Thr Lys val Glu Ile 95100105 ys Arg <210> 27 <211> 108
<212> PRY <213> Artificial Sequence <220> <223> sequence is synthesized
<400> 27  Asp Ile Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser 1510 Gly
Asp Arg Val Thr Tie Thr Cys Arg Ala Ser Gin Ser Ile Ser 202530 Asn Tyr Leu
Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys 354045 Leu Leu Ile Tyr Ala
Ala Ser Ser Leu Gin Ser Gly val Pro Ser 505560 Arg Phe Ser Gly Ser Gly Ser
Gly Thr Asp he Thr Leu Thr Ile 657075 Ser Ser Len Gin Pro Glu Asp Phe Ala
Thr Tyr Tyr CS Gin Gin 808590 Tyr Mn Ser Len Pro Trp Thr Phe Gly Gin Gly
Thr Lys val Gin 95100105 



Ile Lys Arg <210> 28 <211> 122 <212> PRT <213> Mus musculus <400> 28 Gin
Ala Tyr Len Gin Gin ser Gly Ala Gin Len Val Arg Pro Gly 151015 Ala Ser Val
Lys Met Ser cys Lys Ala ser Gly Tyr Thr Phe Thr 202530 Ser Tyr Mn Met His
Trp val Lys Gin Thr Pro Arg Gin Giy Len 354045 Gin Trp Tie Giy Ala Ile Tyr
Pro Gly Ash Giy Asp Thr Ser Tyr 505560 Asn Gin Lys Phe Lys Gly Lys Ala Thr
Len Thr Val Asp Lys 5cr 657075 5cr Ser Thr Ala Tyr Met Gin Len ser Ser Len
Thr Ser Gin Asp 808590 Ser Ala Val Tyr Phe Cys Ala Ary val val Tyr Tyr Ser
Asn Ser 95100105 Tyr Trp Tyr Phe Asp Val Trp Gly Thr Giy Thr Thr Val Thr
val 110115120 Ser Ser <210> 29 <211> 122 <212> PRT <213> Artificial
sequence <220s <223> sequence is synthesized <400> 29 Gin val Gin Leu Val
Gin Ser (fly (fly Giy Len Val Gin Pro Gly 151015 Page 18  Ely Ser Leu Arg
Leu Ser Cys Ala Ala Ser Giy Tyr Thr Phe Thr 202530 



Ser Tyr Asn met His Trp Val Arg Gin Ala Pro Ely Lys Ely Leu 354045 Glu Trp
Val Ely Ala Ile Tyr Pro Ely Asn G1 Asp Thr Ser Tyr 505560 Asn Gin Lys Phe
Lys Ely Arg Phe Thr Ile Ser Val Asp Lys Ser 657075 Lys Mn Thr Leu Tyr Leu
Gin Met Mn ser Leu Arg Ala Glu Asp 808590 Thr Ala Val Tyr Tyr Cys Ala Arg
Val Val Tyr Tyr Ser Asn Ser 95100105 Tyr Trp Tyr Phe Asp Val Trp Ely Gin
Ely Thr Leu Val Thr Val 110115120 ser ser <210> 30 <211> 119 <212> PRT
<213> Artificial Sequence <220> <223> sequence is synthesized <400> 30 Giu
val Gin Leu val Elu ser Ely Ely Ely LCU Val Gin Pro Gly 151015 Ely ser Leu
Arg Leu ser cys Ala Ala ser Ely Phe Thr Phe Ser 202530 ser Tyr Ala met ser
Trp viii Arg Gin Ala Pro Ely Lys Ely Leu 354045 Elu Trp viii Ala val Ile
Ser Gly Asp Ely Ely Ser Thr Tyr Tyr 5055GO Ala Asp Ser Val Lys Ely Arg Phe
Thr Ile Ser Arg Asp Asn Ser 657075 



Lys Asn Thr Leu Tyr Leu Gin met Mn ser Leu Arg Ala Glu Asp 808590 Thr Ala
viii Tyr Tyr Cys Ala Arg Ely Aro Val Ely Tyr 5cr Leu 95100105 Tyr Asp Tyr
Trp Ely Gin Ely 'Mr Leu Val Thr Val ser Ser 110115 <210> 31 <211> 107
<212.- PRT <213> Artificial sequence <220> <223> Sequence is synthesized.
<400> 31 Asp Ile Gln met Thr Gin Thr Thr 5cr . r eu Ser Ala Ser Leu Page 19
Gly Asp Arg Val Ile Ile Ser Cys Ser Ala Ser Gin Asp Ile Ser 202530 Mn Tyr
Leu Mn Trp Tyr Gin Gin Lys Pro Asp Cly Thr Val Lys 354045 Val Leu Tie Tyr
Phe The Ser Ser Leu His Ser Gly Val Pro Ser 505560 Are Phe Ser Ciy Ser Gly
5cr Gly Thr Asp Tyr ser Leu Thr Ile 657075 Ser Mn Leu clu Pro Glu Asp Ile
Ala Thr Tyr Tyr Cys Gin 80859 Tyr Ser Thr val Pro Trp Thr ['he dy Gly Gly
Thr Lys Leu Glu 95100105 Ile Lys <210> 32 <211> 123 <212> PRT <213>
Artificial sequence <220> <223> Sequence is synthesized. <400> 32 



Glu Ile Gin Leu Val Gin Ser Gly Pro Giu Leu Lys Gin Pro Gly 151015 Glu Thr
Val Ary Ile Ser Cys Lys Ala Ser Gly Tyr Thr Phe The 202530 Mn Tyr Gly Met
Mn Trp val Lys Gin Ala Pro Gly Lys Gly Leu 354045 Lys Trp Met Gly Trp Ile
Mn Thr Tyr Thr Gly Glu Pro Thr Tyr 505560 Ala Ala Asp Phe Lys Ary Ary Phe
Thr Phe Ser Leu Glu The Ser 657075 Ala Ser Thr Ala Tyr Leu Gin lie ser Mn
Leu Lys Mn Asp Asp 808590 Thr Ala Thr Tyr Phe cys Ala Lys Tyr Pro His Tyr
Tyr Gly Ser 95100105 Ser His Trp Tyr Phe Asp Val Trp Gly Ala Gly Thr The
val Till' 110115120 Val Ser Ser <210> 33 <211> /07 <212> PRT <213>
Artificial sequence <220> <223> Sequence is synthesized, <400> 33  Asp Ile
Gin met Thr Gin ser Pro Ser Ser Leu ser Ala Ser Val 51015 Gly Asp Arg Val
Thr Ile Thr Cys ser Ala Ser Gin Asp Ile Ser 202530 AM] Tyr Leu AM] Trp Tyr
Gin Gin Lys Pro Gly Lys Ala Pro Lys 



354045 Val Leu Ile Tyr Phe Thr Ser Ser Leu His 5cr Gly Val Pro Ser 5055GO
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile 657075 Ser Ser
Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin 808590 Tyr ser Thr val
Pro Trp Ti's Phe (fly Gin Gly Thr Lys Val Giu 95100105 Ile Lys <210> 34
<211> 123 ,f212> PRT <213> Artsequence <220> <223> Sequence is synthesized.
<400> 34 Glu Val Gin Leu Val Gin Ser Gly Gly Giy Leu Val Gin Pro Gly 151015
Gly ser Len Arg Leu ser Cys Ala Ala ser Gly Tyr Thr Phe Thr 202530 Asn Tyr
Gly met Asn Trp val Arg Gin Ala Pro dy Lys Gly Leu 354045 Giu Trp Val Gly
Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr 505560 Ala Ala Asp Phe Lys Arg
Arg Phe Thr Phe ser Leu Asp Thr Ser GS7075 Lys Ser Thr Ala Tyr Leu Gin Met
AM] Ser Leu Arg Ala Glu Asp 808590 Thr Ala Val Tyr Tyr cys Ala Lys Tyr Pro
His Tyr Tyr (fly Ser 95100105 Ser His Trp Tyr Phe Asp viii Trp Giy Gin Gly
Thr Leu Val Thr 



110115120 val Ser Ser <210> 35 <211> 107 <212> PRT <213> Artificial
sequence <220> <223> sequence is synthesized.  <400> 35 Asp Ile Gin Leu Thr
Gin Ser Pro Ser Ser Leu Ser Ala Ser Val 1S1015 dy Asp Arg Val Thr Ile Thr
Cys Ser Ala Ser Gin Asp Ile Ser 202530 Asn Tyr Leu Asn Trp Tyr Gin Gin Lys
Pro (fly Lys Ala Pro Lys 354045 Val Leu Ile Tyr Phe Thr Ser Ser Leu His Ser
Gly Val Pro Ser 505560 Arg Phe Ser Ely Ser Gly Ser Gly Thr Asp Phe Thr Leu
Thr Ile 657075 Ser Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin
SO8590 Tyr Ser Thr Val Pro Trp Thr Phe GI) Gin Gly Thr Lys Val Glu 95100105
Ile Lys <210> 36 <211> 123 <212> PRT <213> Artificial e e <220> <223>
Sequence is synthesized. <400> 36 Glu Val Gin Let! Val Glu Ser Gly Gly Gly
Leu Val Gin Pro Gly 



151015 Gly Ser Leu Arg Leu Ser Gys Ala Ala Ser Gly Tyr Asp Phe Thr 202530
His Tyr Gly met Mn Trp Val Arg Gin Ala Pro Gly Lys Cly Leu 354045 Glu Trp
Val Gly Trp Ile Asn Thr Tyr Thr Gly Glu Pro Thr Tyr SOSS60 Ala Ala Asp Phe
Lys Arg Arg phe Thr Phe Ser Leu Asp Thr Ser 657075 L5Thr Ala TyrLeu Gin met
Asn SerLeu Arg Ala Glu Asp 808590 Thr Ala Val Tyr Tyr Cys Ala Lys Tyr Pro
Tyr Tyr Tyr Gly Thr 95100105 Ser His Trp Tyr Phe Asp Val Trp Gly Gin Gly
Thr La Val Thr 110115120 val Ser ser <210> 37 <211> 218 <212> PRT <213>
Artificial sequence <220> <223> Sequence is synthesized.  <400> 37 Asp Ile
Gin Leu Thr Gin Ser Pro sec Ser Leu Ser Ala Ser Val 151015 Gly Asp Arg Val
Thr lie Thr cys Arq Ala Ser Gin Set' Val Asp 204 7530 Tyr Asp (fly Asp Ser
Tyr Met Asn Trp Tyr Gin Gin Lys Pro Gly 354045 



Lys Ala Pro Lys Leu LOU Ile Tyr Ala Ala Sec Tyr Leu Glu Ser 505560 Gly Val
Pro Ser. Arg Ph e Ser (fly Ser. Gly Ser (fly Thr Asp Phe 657075 Thr Lou Thr
Ile Ser Sec Leu Gin Pro Giu Asp Phe Ala Thr Tyr 808590 Tyr Cys Gin Gin Ser
His Glu Asp Pro Tyr Thr Phe Gly Gin Gly 95100105 Thr Lys Val Glu Ile Lys
Arg Thr Val Ala Ala Pro Sec Val Phe 110115120 Ile Phe Pro Pro Ser Asp Glu
Gin Lou Lys ser Gly Thr Ala Ser 125130135 Val Val Cys Leu Leu Mn Asn Pile
Tyr Pro Arg Glu Ala Lys Val 140145150 Gin Trp Lys Val Asp Asn Ala Leu Gin
Ser Gly Mn Ser Gin Glu 155160165 sec Val Thr Glu Gin Asp Ser Lys Asp Sec
Thr Tyr Ser Lou Ser 170175180 Set- Thr Leu Thr Leu Sec Lys Ala Asp Tyr Glu
Lys His Lys val 185190195 Tyr Ala Cys Giu Val Thr His in Gly Leu Ser Sec
Pro Val Thr 200205210 Lys Ser Phe MnArg Gly Glu cys 215 <210> 38 <211> 218
<212> Pfur <213> Artificial sequence <220> <223> Sequence is synthesized.
<400> 38 Asp Ile Gin Leu Thr Gin Ser Pro ser Sec Leu Ser Ala ser Val 51015 



(fly Asp Arg Val Thr lie Thr Cys Arg Ala ser Lys Pro Val Asp 202530 (fly
Glu Gly Asp Sec Tyr Leu Asn Trp Tyr GIn Gin Lys Pro Gly 354045 Lys Ala Pro
Lys Lou Leu Ile Tyr Ala Ala Ser Tyr Leu Giu Ser 505560  Gly Val Pro Ser Arg
Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe 657075 Thr Len Thr Ile ser ser Len
Gin Pro Gin Asp Phe Ala Thr Tyr 808590 ryr Cys Gin Gin Ser His Gin Asp Pro
Tyr Thr Phe Gly Gin Gly 95100105 Thr Lys Val Glu Ile Lys Arg Thr Val Ala
Ala Pro Ser Val Phe 110115120 Ile Phe Pro Pro Ser Ser Lys Asp Ser Thr Tyr
Ser Len Ser Ser 125130135 Thr Len Thr Len ser Lys Ala Asp Tyr Gin Lys His
Lys Val Tyr 140145150 Ala cys Gin val Thr His Gin Gly Len Ser Ser Pro val
Thr Lys 155160165 Ser Phe Asn Arg Gly Gin Cys Asp Gin Gin Len Lys Ser Giy
Thr 120175180 Ala Ser Val val Cys Len Len Asn Asn Phe Tyr Pro Arg Gin Ala
185190195 Lys Val Gln Trp Lys val Asp Asn Ala Len Gin Ser Gly Asn Ser
200205210 Gin Gin Ser Val Thr Gin Gin Asp 215 <210> 39 <211> 218 <212> PRT
<213> Artificial sequence 



<220> <223> Sequence is synthesized. <400> 39 - Asp Ile Gin Len Thr Gin ser
Pro Ser Ser Len Ser Ala Ser Val 151015 Gly Asp Arg Val Thr Ile Thr Cys Arg
Ala Ser Lys Pro Val Asp 202530 (fly Glu Gly Asp ser Tyr Len Asn Trp Tyr Gin
Gin Lys Pro Gly 354045 Ala Pro Lys Len Len Ile Tyr Ala Ala Ser Tyr Leu Gin
Ser 505560 Gly Val Pro Ser Arg rue 5cr Giy Ser Gly Ser Gly Thr Asp Phe
657075 Thr Len Thr Ile Ser Ser Len Gin Pro Gin Asp Phe Ala Thr Tyr 808590
Tyr Cys Gin Gln ser His Gin Asp Pro Tyr Thr Phe Gly Gin Gly 95100105 Thr
Lys Val Gin Ile Lys An; Thr val Ala Ala Pro Ser Val Phe 110115120 le Phe
Pro Pro Ser Asp Gin Gin Len Lys ser Gly Thr Ala Ser 125130135 Page 24  val
Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val 140145150 Gin Trp
Lys Val Asp Asn Ala Leu Gin Ser Gly Asn Ser Gin Glu 155160165 Ser Val Thr
Glu Gin Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 170175180 Ser Thr Leu Thr
Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val 



185190195 Tyr Ala Cys Glu Val Thr His Gin Gly Leu ser Ser Pro val Thr
200205220 Lys Ser Phe Mn Arg Gly Giu Cys 215 <210> 40 <211> 214 <212> PRT
<213> Artificial sequence <220> <223> Sequence is synthesized. <400> 40 Asp
Ile Leu Leu Thr Gin Ser Pro Gly Thr Leu Ser Lou Ser Pro 151015 Gly Glu Arg
Ala Thr Leu Ser cys Arg Ala Ser Gin Ser Ile Gly 202530 Thr Mn lie His Trp
Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg 354045 Leu Leu Ile Lys Tyr Ala Ser
Glu ser Ile ser Cly lie Pro Ser 505560 Arq Phe Ser Gly ser Gly Ser Gly Thr
Asp Phe Thr Leu Thr Ile 657075 Ser Arg Leu Glu Pro Giu Asp Phe Ala Met Tyr
Tyr Cys Gin Gin 808590 Ser ASp Ser Trp Pro Thr Thr Phe Gly Gin Gly Thr Lys
Val Giu 95100105 Ile Lys Arg Thr Val Ala Ala Pro Ser Val rho Ile Phe Pro
Pro 110115120 Ser Asp Giu Gin Leu Lys Ser Gly Thr Ala 5cr val Val Cys Lou
125130135 Leu Mn Mn Phe Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys Val
140145150 Asp Asn Ala Leu Gin ser Gly Asn Ser Gin Glu Ser val Thr Giu 



155160165 Gin Asp ser Lys Asp Ser Thr Tyr ser Leu ser ser Thr Leu Thr
170175180 Leu Ser Lys A AspTyrLysLys Wi Tyr Ala Cys Glu 185190195  Arg Gly
Glu Cys <210> 41 <211> 451 <212> PRT <213> Artificial sequence <220> <223>
Sequence is synthesized. <400> 41 Glu Val Gin Leu val Giu Ser Gly (fly Gly
Leu Val Gin Pro (fly 151015 (fly Ser Leu Arg Leu Ser cys Ala val ser Gly
Tyr ser Ile Thr 202530 Ser Gly Tyr Ser Trp Asn Trp Ile Arg Gin Ala Pro Gly
Lys (fly 354045 Leu Glu Trp val Ala ser Ile Thr Tyr Asp Gly Ser Thr Asn Tyr
505560 Asn pro Ser val Lys Gly Arg Ile Thr Ile ser Arg Asp Asp ser 657075
Lys Asn Thr Phe Tyr Leu Gin met Asn Ser Leu Arg Ala GILT Asp 808590 Thr Ala
val Tyr Tyr cys Ala Arg Gly Ser His Tyr Phe Gly His 95100105 Trp His Phe
Ala val Trp Gly Gin Gly Thr Leu val Thr Val Ser 110115120 Ser Ala Ser Thr
Lys Giy Pro ser Val Phe Pro Leu Ala Pro ser 125130135 ser Lys ser Thr ser
Gly Gly Thr Ala Ala Leu Gly Cys Leu Val 



140145150 Lys Asp Tyr Phe Pro Glu Pro val Thr Val Ser Trp Asn Ser Gly
155160165 Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gin Ser
170175180 ser Gfly Leu Tyr Ser Leu ser ser val val Thr Val Pro Sc 18519095
ser Leu Gly Thr Gin Thr Tyr Ile Cys Asn val Mn His Lys Pro 200205210 ser
Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp 215220225 Lys Thr
His Thr cys Pro Pro Cys pro Ala Pro Glu Leu Leu Gly 230235240 Gly Pro ser
val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu 245250255 Met Ile Ser Arg
Thr Pro Glu Val Thr Cys Val Val val Asp Val 260265270 Page 26  Ser His Giu
Asp Pro Giu Val Lys Phe Asn Trp Tyr val Asp Gly 275280285 Val Glu Val His
Mn Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr 290295300 Mn Ser Thr Tyr Arg Val
val ser val Leo Thr val Lee His Gin 305310315 Asp Trp Lee Asn Giy Lys Glu
Tyr Lys cys Lys Val Ser Mn Lys 320325330 Ala Leu Pro Ala Pro Ile Glu Lys
Thr Ile Ser Lys Ala Lys Gly 335340345 Gln Pro Arg Glu Pro Gln val Tyr Thr
Lou Pro Pro ser Arg Glu 



350355360 Glu met Thr Lys Mn Gin Val Ser Leu Thr Cys Lee Val Lys Gly
365370375 Phe Tyr Pro Ser Asp TIC Ala val Gil., Trp Gle Ser Mn Gly Gin
380385390 Pre Giu Asn Mn Tyr Lys Thr Thr Pro Pro val Leo Asp Ser Asp
395400405 Gly Ser Phe Phe Leo Tyr Ser Lys Leu Thr val Asp Lys ser Arg
410415420 Trp Gin Gin Gly Mn val Phe Ser Cys ser val Met His Giu Ala
425430435 Lee His Mn His Tyr Thr Gin Lys ser Lee ser Lee Ser Pro Gly
440445450 Lys <210> 42 <211> 451 <212> PRT <213> Artificial sequence <220>
<223> Sequence i synthesized, <400> 42 Glu Val Gin Leu ValGlu Ser GlylyLeo
Val Gin Pro dy 1510 Giy Ser Lee Arg Lee Ser Cys Ala vai Ser Gly Tyr Ser Ile
Thr 202530 Tyr ser Trp Mn Trp Ile Arg Gin Ala Pro Gly Lys Gly 354045 Lee
die Trp Val Ala Ser Ile Thr Tyr Asp (fly Ser Thr Mn Tyr 505560 Mn Pro ser
val Lys Gly Arg Tie Thr Ile ser Arg Asp AS Ser 657075 Lys MnPile. Tyr Lee
Gin Met Mn Ser Lee Arg Ala Glu Asp 808590 



Thr Ala val Tyr lyr cys Ala Arg Giy Ser His Tyr Phe Gly His 95100105 Page
27  Trp His Phe Ala Val Trp Gly Gin cly Thr Leu Val Thr Val Ser 110115120
Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser 125130135 Ser
Lys Ser Thr ser Gly Gly Thr Ala Ala Leu Giy Cys Leu Val 140145150 Lys Asp
Tyr Phe Pro Glu Pro val Thr val Ser Trp Mn Ser Gly 155160165 Ala Leu Thr
ser Gly val His Thr Phe Pro Ala val Leu Gin Ser 170175180 ser Giy Leu Tyr
Ser Leu Ser ser val Val Thr Val Pro ser Ser 185190195 ser Leu Gly Thr Gin
Thr Tyr Ile cys Mn Val Mn His Lys Pro 200205210 Ser Asn Thr Lys Val Asp Lys
Lys val Glu Pro Lys ser Cys Asp 215220225 Lys Thr His Thr Cys Pro Pro Cys
Pro Ala Pro Glu Leu Leu Gly 230235240 Gly Pro Ser Val Phe Leu phe Pro Pro
Lys Pro Lys Asp Thr Leu 245250255 Met Ile Ser Arg Thr Pro Glu val Thr Cys
Val Val Val Asp Val 260265270 Ser His Glu Asp Pro Glu val LYS Phe Mn Trp
Tyr Val Asp Gly 275280285 val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
Glu Cln Tyr 290295300 



Mn Ser Thr Tyr Arg val val SCV Val Leu Thr val Leu His Gin 305310315 Asp
Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Mn Lys 320325330 Ala Leu
Pro Ala Pro Ile clu Lys Thr Ile ser Lys Ala Lys (fly 335340345 Gin Pro Arg
GM Pro Gin val Tyr Thr Leu Pro Pro Ser Ary Glu 350355360 Glu Met Thr Lys
Asn Gin Val Ser Leu Thr Cys Leu Val Lys Giy 365370375 Phe Tyr Pro Ser Asp
Ile Ala Val Giu Trp ciu Ser Mn Cly Gin 380385390 Pro Glu Asn Asn Tyr Lys
Thr Thr Pro Pro val Leu Asp Ser Asp 395400405 Gly 5cr Phi? Phe La Tyr Ser
Lys Leu Thr Val Asp Lys Ser ,r2.8 410415 Imp Gin Gin Gly Asn Val Phe Ser
Cys ser Val Met His Glu Ala 475430435 Leu His Mn His Tyr Thr Gin Lys ser
Leu Ser La Ser Pro Gly Page 28  Lys <210> 43 <211> 451 <212> PRT <213>
Artificial sequence <220> <223> Sequence is synthesized. <400 43 Glu Val
Gin Leu Val Glu Ser Gly Gly (fly Leu Val Gin Pro Gly 151015 Gly Ser Leu Arg
Leu Ser CS Ala Val Ser Gly Tyr ser Ile Thr 202530 



Ser Gly Tyr 5cr Trp Mn Trp Ile Arg Gln Ala Pro Giy Lys Gly 354045 Leu Giu
Trp val Ala ser lie Lys Tyr Ser Giy Giu Thr Lys Tyr 505560 Mn Pro ser Val
Lys Gly Arg Ile Thr Ile Ser Arg Asp Asp Ser 657075 Lys Mn Thr Phe Tyr Leu
Gin Met Mn Ser Leu Arg Ala Glu Asp 808590 Thr Ala val Tyr Tyr Cys Ala Arg
Gly Ser His Tyr Phe Gly His 95100105 Trp His phe Ala Val Trp Gly Gin Gly
Thr Leu Val Thr Val Ser 110115120 Ala ser Thr Lys Cly Pro Ser val Phe Pro
Leu Ala Pro Ser 15130135 ser Lys Ser Thr Ser Cly Gly Thr Ala Ala Leu Gly
Cys Leu Val 140145150 Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Mn
Ser Giy 155160165 Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala val Leu Gln
Ser 170175180 ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro ser ser
185190195 Ser Leu Gly Thr Gin Thr Tyr Ile Cys Asn Val Mn His Lys Pro
200205210 Ser Asn Thr Lys Val Asp Lys Lys val Glu Pro Lys ser Cys Asp
215220225 Lys Thr His Thr cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly
230235240 Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
245250255 



Met Ile Ser Arg Thr Pro Glu vai Thr rys Val Val Val Asp Val 260265270  Ser
His Glu Asp Pro (flu Val Lys Phe Asn Trp Tyr Val Asp Giy 275280285 Val Gin
Val His Mn Ala Lys Thr Lys Pro Arg Giu Gin Gin Tyr 290295300 Asn ser Thr
Tyr Arg val Val ser val Len Thr Val Len His Gin 305310315 Asp Trp Len Asn
Gly Lys Gin Tyr Lys Cys Lys Val Ser Asn Lys 320325330 Ala Leu Pro Ala Pro
Ile Gin Lys Thr Ile Ser Lys Ala Lys Gly 335340345 Gin Pro Arg Gin Pro Gin
Val Tyr Thr Len Pro Pro 5cr Arg Gin 350355360 Gin Met Thr Lys Asn Gin Val
ser Len Thr Cys Len val Lys Gly 365370375 Phe Tyr Pro Ser Asp Ile Ala Val
Gin Trp Gin Ser Asn Gly Gin 380385390 Pro Gin Asn Mn Tyr Lys Thr Thr Pro
Pro val Len Asp Ser Asp 395400405 Gly Ser Phe Phe Len Tyr Ser Lys Len Thr
Val Asp Lys Ser Arg 410415420 Tip Gin Gin Gly Mn Val Phe Ser Cys Ser Val
Met His Gin Ala 425430435 Len His Asn His Tyr Thr Gin Lys Ser Len Ser Len
Ser Pro Gly 440445450 Lys <210> 44 <211> 453 <212> PRT <213> Artificial
sequence <220> 



<223> Sequence is synthesized <400> 44 Gin Val Gin Len Val Gin Ser Gly Ala
Gin va Lys Lys Pro Giy 151015  Ala ser Val Lys val ser Cys 20 Ala ser Gly
Tyr Thr Phe Ser 2530  Met Tyr Trp Len Gin Trp Val Arg Gin Ala Pro Gly His
Cly Len 354045 Gin Trp Val Gly Glu Ile Ser Pro Gly Thr Phe Thr Thr Mn Tyr
505560 Asn Gin Lys Phe Lys Ala Arg Ala ]'hr Phe Thr Ala Asp Thr Ser 657075
Thr Mn Thr Ala Tyr Met Gin Len Ser ser Len Arg Ser Gin Asp 808590 Thr Ala
Val Tyr Tyr cys Ala Arg Phe Ser His Phe Ser Gly Ser 95100105 Page 30  Mn
Tyr Asp Tyr Phe Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr 110115120 Val Ser
Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala 125130135 Pro Ser Ser
Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu dy cys 140145150 Leu Val Lys Asp
Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Mn 155160165 Ser Giy Ala Leu Thr
Ser (fly Val His Thr Phe Pro Ala Val Leu 



170175180 Gin Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro
185190195 Ser Ser Ser Leu Gly Thr Gln Thr Tyr Ile Cys Mn Val Mn His
200205210 Lys Pro ser Mn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser
215220225 cys Asp Lys Thr His -[hr Cys Pro Pro Cys Pro Ala Pro Glu Leu
230235240 Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp
245250255 Thr Leu Met Ile Ser Arg Thr Pro Giu val Thr Cys Val val Val
260265270 Asp Val Ser His Giu Asp Pro Glu Val Lys Phe Asn Trp Tyr val
275280285 Asp Gly Val Glu val His Asn Ala Lys Thr LysArg Glu Glu 290295300
Gin Tyr Asn ser Thr Tyr Arg vai val ser val Leu Thr val Leu 305310315 His
Gin Asp Trp Leu Mn Gly Lys Glu Tyr Lys Cys Lys Val Ser 320325330 Mn Lys Ala
Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala 335340345 Lys Gly Gin Pro
Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser 350355360 Arg Asp Giu Leu Thr
Lys Mn Gin Val Set' Leu Thr Cys LA, val 365370375 Lys Gly Phe Tyr Pro Ser
Asp Ile Ala val Giu Trp Glu Ser Asn 380385390 Gly Gin Pro Giu Mn Asn Tyr
Lys Thr Thr Pro Pro Val La Asp 



395400405 Ser Asp Gly Ser Phe Phe La Tyr Ser Lys La Thr val Asp Lys
410415420 Ser Arg Trp Gin Gin Gly Asn val Phe Sec Cys Ser Val Met His
425430435  Pro Gly Lys <210> 45 <211> 1042 <212> DNA <213> Homo sapiens
<220 <221> Unsure <222> 447 <223> N is T or CI  <400> 45 tttcctcact
ctgcctggct tggaggtcca atcttcacag ctttaccaac ttgcttgttt gagagtatga
cgttagaaag aagaaaagca agagtagcag ttctccaaac gggaatcatc aatggtgaac
aacatacttt aacaaatggt ttgttgatga tggactctat acagaatttt gaagccagtt
aaaagcaata gaagatgttt  gactataaaa gacttacagc ggggggaccc tgctcctgca
gagctgaagc cttaaaagaa acagcccctg atgattttga acaaaatatt ctcacataac
tccaagaatg aaggagtggg tggtcatcca cgatttcagg ccaatatatt aaagtgctag
tccatctatc tgtttctgta ttttcggggc acctcaaagt caaaaaatct  gaatagagaa
agtcagactc agcctgggac gtctctctgt agatgcagga gatgacagtt ctggcaagtc
gaacctctga tctcccctag tgggaccaga aaaaggctct cattcattcc tgaaaaaggg
aggaaataaa tacaaataca aaatagttgt aagggggaat acaaatgagc ctttttagtt
gactattcag gaccaaaaca  ggaagggctt tgacaggatc agacctgcgt gtggctgtaa
caagtactcc attgggaccc aagtggcaac ggaaaccatt tgagagaaag ggaagaagca
gggccgcaaa tgagcaactt ttttactaca agaaaacaca caagttatcc tggtctaaag
atttgagctt acttgataga ggctaactga ttttcaggat aacaaacaga  cagtgaccgg 50
atggctatga 100 gctgatcgtg 150 cttacgtgta 200 aaaagtggca 250 caatgacgaa 300
tccgtcagct 350 tctacagttc 400 aggtccncag 450 acacattgtc SOO ataaactcct 550
gcacttgagg 600 tctattccca 650 aagaacgaca 700 tgaccctata 750 atgcagaata 800
aaggaaaatg 850 catggaccat 900 cctggaaaga 950 gatacactat 1000 aa 1042  <210>
46 <211> 281 



<222> PRT <213> Homo sapiens <400> 46 Met Ala Met Met Glo Val Gin Gly Gly
Pro ser Leu Gly Gin thr 15101' .7  202530 Val Ala Val Thr Tyr Val Tyr Phe
Thr Mn Glu Leu Lys Gin Met 354045 Gin Asp Lys Tyr Ser Lys Ser Gly Ile Ala
Cys Phe Leu Lys Giu 505560 Asp Asp Ser Tyr Trp Asp Pro Mn Asp Giu Glu Ser
Met Asn Ser 657075 Pro Cys Trp Gin val Lys Trp Gin Leu Arg Gin Leu Val Arg
Lys 808590 Met Ile Leu Arg Thr Ser Glu Glu Thr Ile Ser Thr Val Gin Giu
95100105 Lys Gin Gin Mn Ile Ser Pro Leu Val Arg Gin Ary Gly Pro Gin
110115120 Arg Val Ala Ala His Ile Thr Giy Thr Arg Gly Arc; Ser Mn Thr
125130135 Leu Ser Ser Pro Mn Ser Lys Mn Glu Lys Ala Leu Gly Arg Lys
140145150 Ile Mn Ser Trp Glu Ser Ser Arg Ser Giy His Ser Phe Leo Ser
155160165 Mn Leu His Leu Arg Mn Gly Glu teu Val Ile His Glu Lys Gly
170175180 Phe Tyr Tyr Ile Tyr ser Gin Thr Tyr Phe Arg Phe Gin Glu 'flu
185190195 



Ile Lys Glu Asti Thr Lys Mn Asp Lys Gin Met Val Gin Tyr Ile 200205210 Tyr
Lys Tyr Thr Ser lyr Pro Asp Pro Ile Leu Leu Met Lys Ser 215220225 Ala Arg
Mn Ser Cys Trp Ser Lys Asp Ala Gin Tyr (fly Len Tyr 230235240 Ser Ile Tyr
Gin Gly Gly Ile Phe Gin Len Lys Gin Asn Asp Arg 245250255 Ile Phe Val Ser
val Thr Mn Gin His Len Ile Asp Met Asp His 260265270 Gin Ala Ser Phe Phe
Gly Ala Phe Len Val Gly 275280 <210> 47 <211> 411 <212> PRT <213> Homo
sapiens <220> <221> Xaa <222> 410 <223> xaa is L or m. <400> 47 Met Glu Gin
Arg Gly Gin Mn Ala Pro Ala Ala Ser Gly Ala Arg 151015  202530 Gly Lea Arg
Val Pro Lys Or Leo Val Lea val Val Ala Ala val 354045 Lea Lea Leo Val ser
Ala Glu Ser Ala Lea Ile Thr Gin Gin Asp 505560 Lea Ala Pro Gin Gin Ara Ala
Ala Pro Gin Gin Lys Arg Ser Sec 65-7075 Pro Ser Giu Gly Lew Cys Pro Pro Gly
His His Ile Ser Giu Asp 808590 Gly Arg Asp Cys Ile Ser Cys Lys Tyr (fly Gin
Asp Tyr Ser Tim 95100105 



His Trp Mn Asp Leu Lea Phe Cys Lea Arg Cys Thr Arg cys Asp 110115120 Ser
Gly Giu Val Glu Lea Ser Pro Cys Thr Thr Thr Arg Mn Thr 125130135 Val Cys
Gin Cys Glu Glu Gly Thr Phe Arg Gla Gla Asp Ser Pro 140145150 Gla Met Cys
Arg Lys Cys Arg Thr Gly Cys Pro Ara Gly Met Val 155160165 Lys Val Gly Asp
Cys Thr Pro Trp Ser Asp Ile Gla Cys Val His 170175180 Lys Glu Ser Gly Ile
Ile Ile Gly Val Thr Val Ala Ala Val Val 185290195 Lea Ile val Ala Val Phe
Val Cys Lys Ser Lea Lea Trp Lys Lys 200205210 Val Leu Pro Tyr Lea Lys Gly
Ile cys ser Gly Gly Gly Gly Asp 215'220'225 Pro Glu Arg val Asp Arg Ser Ser
Gin Arg Pro Gly Ala Glu Asp 230235240 Mn Val Leo Mn Glu Ile Val Ser Ile Lea
Gin Pro Thr Gin val 245250255 Pro Glu Gin cia Met Glu Val Gin Glu Pro Ala
Glu Pro Thr Gly 260265270 Val Asn Met Lea Ser Pro Gly Giu Ser Glu His Lea
Leu Glu Pro 275280285 Ala Glu Ala Gla Arg Ser Gin Arg Aug Arg Leu Lea Val
Pro Ala 290295300 Asn Giu Gly Asp Pro Thr Giu Thr Leo Arg Gin Cys Phe Asp
Asp 305310315 Phe Ala Asp Lea valPro Phe At'TrpGlu Pro Lea Met Arg
320325330 



Lys Lea Gly Lea met Asp Mn Gla Ile Lys Val Ala Lys Ala Glu 335340345 Ala
Ala Gly His Arg Asp Thr Lea Tyr Thu Met Lea Ile Lys Trp 350355360  Val Asn
Lys Thr Gly Arg Asp Ala ser Val His Thr Leu Leu Asp 365370375 Ala Leu Glu
Thr Leu Gly Glu Arg Leu Ala Lys Gin Lys Ile Giu 380385390 Asp His Leu Leu
Ser Ser Giy Lys Phe Met Tyr Leu Glu Gly Asn 395400405 Ala AS Ser Ala Xaa
Ser 410 <210> 48 <211r 1799 <212> DNA <213> Homo sapiens <400> 48
cccacgcgtc cgcataaatc agcacgcggc cggagaaccc cgcaatctct 50 gcgcccacaa
aatacaccga cgatgcccga tctactttaa gggctgaaac 100 ccacgggcct gagagactat
aagagcgttc cctaccgcca tggaacaacg 150 gggacagaac gccccggccg cttcgggggc
ccggaaaagg cacggcccag 200 gacccaggga ggcgcgggga gccaggcctg ggctccgggt
ccccaagacc 250 cttgtgctcg ttgtcgccgc ggtcctgctg ttggtctcag ctgagtctgc 300
tctgatcacc caacaagacc tagctcccca gcagagagcg gccccAcaac 350 aaaagaggtc
cagcccctca gagggattgt gtccacctgg acaccatatc 400 tcagaagacg gtagagattg
catctcctgc aaatatggac aggactatag 450 cactcactgg aatgaccicc ttttctgctt
gcgctgcacc aggtgtgatt 500 caggtgaagt ggagctaagt ccctgcacca cgaccagaaa
cacagtgtgt 550 cagtgcgaag aaggcacctt ccgggaagaa gattctcctg agatgtgccg 600
gaagtgccgc acagggtgtc ccagagggat ggtcaaggtc ggtgattgta 650 caccctggag
tgacatcgaa tgtgtccaca aagaatcagg catcatcata 700 ggagtcacag ttgcagccgt
agtcttgatt gtggctgtgt ttgtttgcaa 750 gtctttactg tggaagaaag tccttcctta
cctgaaaggc atctgctcag SOO gtggtggtgg ggaccctgag cgtgtggaca gaagctcaca
acgacctggg 850 gctgaggaca atgtcctcaa tgagatcgtg agtatcttgc agcccaccca 900
ggtccctgag caggaaatgg aagtccagga gccagcagag ccaacaggtg 950 tcaacatgtt
gtcccccggg gagtcagagc atctgctgga accggcagaa 1000 gctgaaaggt ctcagaggag
gaggctgctg gttccagcaa atgaaggtga 1050 tcccactgag actctgagac agtgcttcga
tgactttgca gacttggtgc 1100 cctttgactc ctgggagccg ctcatgagga agttgggcct
catggacaat 1150 gagataaagg tggctaaagc tgaggcagcg ggccacaggg acaccttgta 1200
cacgatgctg irtaaagtggg tcaacaaaac cgggcgagat gcctctgtcc 1250 Page 35
acaccctgct aagattgagg taatgcagac ccttccctgg agtaggaaag ccatccaaca
ggatgccttg accacttgtt tctgccsvtgt: tttacctttt tgccacaatt tcacccagtg
gagacgctgg gagctctgga cctaagtgtg ttctggaaaa gtcacatgac gatggaacat  gag
gagact aagttcatgt attetcttca agcccaactg cggtactgga CctgtaaCtt aataaggaca
agatttggtt taaatgcttt aaaaaaaaaa aagcttggcc lu Ala Arg 



25  tgccaagcag 1300 atctagaagg 1350 ggaagtgaga 1400 gactccagtc 1450
agaaactctc 1500 ttcactgcac 1550 ctatggaaat 1600 tgggatgtca 1650 atttatttat
1/00 aaaaaaaaag 1750 gccatggcc 1799    Gly Pro Arg val Pro 35 Leu Leu Leu
val Ser 50 Leu Ala Pro Gin Gin 65 Arg Ala Ala Pro Gin 70 Gin Lys Arg ser
ser 75   Pro Ser Glu Gly Lou Cys Pro Pro Gly His His 8085 Ile Ser Giu Asp
90   Gly Arg Asp Cys Ile 95  Ser Cys Lys Tyr Gly 100 



Gin Asp Tyr Ser Thr 105 cys Thr Arg Cys Asp 120  Ser Gly Giu Val Giu Leu
see Pro Cys Thr Thr Thr Ara Asn Thr 125130135    Glu met Cys Arg Lys Cys
Arg The Giy Cys Pro Arg Gly met val 155160165 Lys Val Gly Asp cys Thr Pro
Trp see Asp Ile Giu Cys Val His 170175180 Lys Giu ser Gly Thr Lys HIS ser
Gly Giu Ala Pro Ala Val Glu 185190195  200205210 Leu Ser Gly lie Ile Ile
Gly ValThr Val Ala Ala Val val Leu 215220225 Ile Val Ala Val he Val Cys Lys
Ser Leu Leu Trp Lys Lys Val 230235240 Leu Pro Tyr Leu Lys Gly Ile Cys Ser
Gly Gly Gly Gly Asp Pro 245250255 Gle Are Val Asp Arg Ser Ser Gin Are Pro
Gly Ala Glu Asp Mn 260265270 Val Leu Ash Gle Ile Val Ser Ile Leu Gin Pro
Thr Gin Val Pro 275280285 Glu Gin (flu Met Glu Val Gin Glu Pro Ala Gle Pro
Thr Gly Val 



290295300 Asn Met Leu Ser Pro Gly Giu Ser Glu His Leu Leu Gle Pro Ala
305310315 Glu Ala Glu Arg Ser Gin Arg Arg Arg Leu Leu Val Pro Ala Asn
320325330 Glu Gly Asp Pro Thr Glu Thr Leu Arg Gin Cys Phe Asp Asp Phe
335340345 Ala Asp Leu Val Pro Phe Asp Ser Trp Glu Pro Leu met Arg Lys
350355360 Leu Gly Leu Met Asp Ash Glu Ile Lys Val Ala Lys Ala Giu Ala
365370375 Ala Gly His AN Asp Thr Leu Tyr Thr Met Leu Ile Lys Trp val
380385390 Asn Lys Thr Gly AN Asp Ala Ser Val HiS Thr Lee [Cu Asp Ala
395400405 Leu Glu Thr Leu Gly Glu Arg Leu Ala Lys Gin Lys Ile Glu Asp
410415420 His Lee Lev Ser Ser Gly Lys Phe Met Tyr Leu diii dy Asn Ala
425430435 Asp ser Ala Met Ser 440 <210> SO -4211> 1323 <212> DNA <213> Homo
sapiens <400> 50 atggaacaac gcacggccca tccccaagac gctgagtctg ggccccacaa
gacaccatat ggggacagaa ggacccaggg ccttgtgctc ctctgatcac caaaagaggt
ctcagaagac cgccccggcc aggcgcgggg gttgtcgccg ccaacaagac ccagcccctc
ggtagagatt gcttcggggg agccaggcct cggtcctgct ctagctcc cc. agagggattg
gcatctcctg 



Page 37 cccggaaaag 50 gggccccggg 100 gttggtctca 150 agcagagagc 200
tgtccacctg 250 caaatatgga 300  gcactcactg tcaggtgaag tcagtgcgaa ggaagtgccg
acaccctgga cagtggggaa ctcctgcctc gcagccgtag gaagaaagtc accctgagcg
gtcctcaatg ggaaatggaa cccccgggga cagagaagga tctgagacag gggagccgct
gctaaagctg aaagtgggtc atgccttgga cacttgttga tgccatgtcc  gaatgacctc
tggagctaag gaaggcacct cacaggg-tgt gtgacatcga gccccagctg tccctgttct
tcttgattgt ggctgctggt tgcttcgatg catgaggaag aggcagcggg aacaaaaccg
gacgctggga gctctggaaa taa 1323  cttt ctgct tccgtgcacc tccgggaaga cccagaggga
atgtgtccac tggaggagac ctctcaggca ggctgtgttt  tgcgctgcac 350 acgaccagaa 400
agattctcct 450 tggtcaaggt 500 aaagaatcag 550 ggtgacctcc 600 .tcatcatagg 650
gtttgcaagt 700 750 800 850 900 950  <210> 51 <211> 451 <212> Pat <213>
Artificial sequence <220> <223> Sequence is synthesized.    Gly Ser Leu Arg
Asp Ter Ala Met Glu Trp Val ser Ala AS ser Val Lys Asn ser Let  set' Trp
Val Arg 35 Gly Ile Asn Trp 50  Gin Ala Pro Sly Lys Gly Leu 4045 Gin Sly sly
Ser Thr sly Tyr 5560  



Thr Ala Val Tyr Tyr cys Ala Lys le Leu Gly Ala Gly Arg Gly 95100105 Trp Tyr
Phe Asp Tyr Trp Gly Lys Gly Thr Thr Val Thr Val Ser 110115120 Ser Ala Ser
Thr Lys Gly Pro ser Val Phe Pro Let] Ala Pro Ser 125130135 Ser Lys Ser Thr
Ser Gly Gly Thr Ala Ala Leu Gly Cys Let] val 140145150 Lys AS Tyr Phe Pro
Giu Pro Val Thr ig ser Trp Mn Ser Gly 155165 Ala Leo Thr Ser Gly val His
Thr Phe Pro Ala Val Let] Gin Ser 170175180 ser (fly Let] Tyr Ser Leu ser
Ser Val Val Thr Val Pro ser Ser 185190195 Ser Let] Giy Thr Gin Ilir Tyr Tie
Cys Mn Val Asn His Lys Pro 200205210 Ser Asn Thr Lys Val Asp Lys Lys Val
Giu Pro Lys Ser Cys Asp 215220225 Lys Thr His Thr Cys Pro Pro Cys Pro Ala
Pro Glu Let] Let] Ely 230235240 Gly Pro Ser Val Phe Leu Phe Pro pro Lys Pro
Lys Asp Thr Let] 245250255 Met Ile Ser Arg Thr Pro Glu val Thr Cys Val Val
val Asp Val  260265270 Ser His Glu Asp Pro Giu Val Lys Phe Mn Trp Tyr Val
Asp Gly 275280285 Val Glu val His Mn Ala Lys Thr Lys Pro Arg Glu Giu Gin
Tyr 290295300 Asn Ser Thr Tyr Arg val Val Ser Val Leu Thr val Leu His Gin
305310315 



Asp Trp Leu Mn Gly Lys Glu Tyr Lys Cys Lys Val Ser ASn Lys 320325330 Ala
Let] Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly 335340315 Gin Pro
Arg (flu Pro Gin Val Tyr Thr Leu Pro Pro Ser Ara Glu 350355360 Glu Met Thr
Lys Asn Gln val Ser Leu Thr Cys Let] Val Lys Gly 365370375 Phe Tyr Pro Ser
Asp Ile Ala val Giu Trp Glu Ser Asn Gly Gln 380385390 Pro Glu Mn Mn Tyr Lys
Thr Thr Pro Pro val Let] Asp Ser Asp 395400405 Giy Ser Phe Phe Leu Tyr Ser
Lys Let] Thr Val Asp Lys Ser Arg 410415420  Leu His Asn His Tyr Thr Gin Lys
ser Leo Ser Leo ser Pro Gly 440445450 Lys <210> 52 <211> 213 <212> PRT
<213> Artificial sequence <220> <223> Sequence is synthesized. <400> 52 Ser
Glu Leu Thr Gin Asp Pro Ala val ser val Ala Leu Gly Gin 151015 Thr val Arg
Ile Thr Cys Ser Giy Asp Ser Leu Arg Ser Tyr Tyr 202530 Ala Ser Trp Tyr Gin
Gin Lys Pro Gly Gin Ala Pro val Leu Val 



354045 Ile Tyr Gly Ala Mn Mn Arg pro Ser Gly Ile Pro Asp Arg Phe '505560
Ser Gly Ser Ser Ser Giy Asn Thr Ala ser Leu Thr Ile Thr Giy 657075 Ala Gin
Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Mn Ser Ala Asp 808590 Ser Ser Gly Mn
His Val Val Phe Gly Gly Gly Thr Lys Leu Thr 95100105 , Val Leu Gly Gin Pro
Lys Ala Ala Pro ser Val Thr Leu Phe Pro 11.0115120 Pro Ser Ser Glu Glu Leu
Gin Ala Mn Lys Ala Thr Leu Val Cys 125130135 Leu Ile Ser Asp Phe Tyr Pro
Gly Ala Val Thr val Ala Trp Lys 140145150 Ala Asp Ser Ser Pro Val Lys Ala
Giy val Glu Thr Thr Thr Pro 155160165 Ser Lys Gin Ser Mn Mn Lys Tyr Ala
Ala. Ser Ser Tyr Leu Ser 170175150 LEW Thr Pro Gila Gin Trp Lys ser HiS Lys
ser Tyr Ser Cys Gin 185190195 Val Thr His Giu Gly Ser Thr Val Giu Lys Thr
Val Ala Pro Thr 200205210 Glu Cys Ser <210> 53 <211> 451 <212> PRT <213>
Artificial sequence <220>  <223> sequence is synthesized. <400> 53 



Glu Val Gin Lets Val Gin ser Gly Gly Gly val Glu Arg Pro Gly 151015 Gly Ser
Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp 202530 Asp Tyr Gly Met
Ser Trp Val Arg Gin Ala Pro Gly Lys Giy Leu 354045 Glu Trp val Ser Gly Ile
Mn Trp Mn Gly Gly 5cr Thr Gly Tyr 505560 Ala Asp ser Val Lys Gly Arg Val
Thr lie Ser Arg Asp Mn Ala 657075 Lys Mn Ser Lets Tyr Leu Gin met Asn Ser
Lets Arg Ala Glu Asp 808590 Thr Ala Val Tyr Tyr Cys Ala Lys Ile Leu Gly Ala
Gly Arg Gly 95100105 Trp Tyr Phe Asp Leu Trp Gly Lys Gly Thr Thr Val Thr
Val Ser 110115120 Ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro Leu Ala Pro
Ser 125130135 Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val
140145150 Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn ser Gly
155160165 Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Lets Gin Ser
170175180 Ser (fly Lets Tyr Ser Lets ser 5cr Val Val Thr Val Pro Ser ser
185190195 Ser Lets Gly Thr Gin Thr Tyr lIe Cys Mn Val Asn His Lys Pro
200205210 Ser Mn Thr Lys Val Asp Lys Lys val Glu Pro Lys Ser Cys Asp
215220225 



Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Lets Lets Gly 230235240 Gly
Pro Ser val Phe Lets Phe Pro Pro Lys Pro Lys Asp Thr Leu 245250255 Met Ile
Ser Arg Thr Pro Glu val Thr Cys val Val val Asp val 260265270 Ser Hiu Asp
Pro Giu Val Lys Phe Mn Trp Tyr val Asp Gly 275280285 Val (flu Val HIS Asn
Ala Lys Thr Lys Pro Arg (flu Glu Gin Tyr 290295300 Asn Ser Thr Tyr Arg Val
Val Ser val Leo Thr Val Leu His Gin , 305310315 Asp Trp Lets Asn Gly Lys
Glu Tyr Lys Cys Lys Val Ser Mn Lys 320325330 Page 41  Ala Leu Pro Ala
ProIle Glu LSIleSer Lys Ala Lys Giy 335340345 Gin Pro Arg Glu Pro Gin v 1
Tyr Thr Leu Pro Pro Ser Arg Glu 350355360 Glu Met Thr Lys Asn Gin Val ser
Leu Thr Cys Leu Val Lys Gly 365370375 Phe Tyr Pro Ser Asp Ile Ala Val Giu
Trp Giu Ser Asn Gly Gin 380385390 Pro Giu Asn Asn Tyr Lys Thr Thr Pro Pro
Val Leu Asp Ser Asp 39500405 Gly Ser Phe rue Lep Tyr ser Lys Leu Thr Val
Asp Lys Ser Arq 410415420 Trp Gin Gin Gly Asn val Phe ser Cys Ser Val Met
His Glu Ala 425430435 



Leu His Asn His Tyr Thr Gin Lys Ser Leu ser Leu Ser Pro Gly 440445450 Lys
<210> 54 <211> 213 <212> PRT <213> Artificial sequence <2.20> <223>
Sequence is synthesized. <400> 54 ser Gin Leu Thr Gin Asp pro Ala Val Ser
val Ala Lee Gly Gin 151015 Thr Val Arg Ile Thr Cys Gin Gly Asp Ser Leu Arg
Ser Tyr Tyr 202530 Ala Ser Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Val Lee
Val 354045 Ile Tyr Gly Lys Asn Asn Arg Pro Ser Gly lie Pro Asp Arg Phe
505560 Ser Gly Ser Ser Ser Gly Asn Thr Ala Ser Lee Thr Ile Thr Gly 657075
Ala Gin Ala Glu Asp Giu Ala Asp Tyr Tyr Cys Asn Ser Arg Asp 808590 Ser Ser
Gly Mn His Val Val Phe Giy Gly Gly Thr Lys Lee Thr 95100105 Val Lee Gly Gin
Pro Lys Ala Ala Pro Ser val Thr Lee Phe Pro 110115120 Pro Ser Ser die die
Lee Gin Ala Mn Lys Ala Thr Leo val cys 125130135 Lee Ile Ser Asp Phe Tyr
Pro Gly Ala Val Thr val Ala Trp Lys 140145150  Ser Lys Gin Ser Asn Mn Lys
Tyr Ala Ala Ser Ser Tyr Leu Ser 170175180 



Leu Thr Pro Glu Gin Trp Lys Ser HIS Lys Ser Tyr Ser Cys Gin 185190195 Val
Thr His Glu Gly Ser Thr val Glu Lys Thr Val Ala Pro Thr 200205210 Giu Cys
Ser <210> 55  211> 126  212> ['RI <213> Artificial sequence <220> <223>
Sequence is synthesized. <400> 55 Glu Val Gin Leu Val Gin Ser Gly Gly Gly
val Glu Arg Pro Gly 51015 Gly ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe
Thr Phe Asp 202530 Asp Tyr Ala Met Trp Val Arg Gin Ala Pro Gly Lys Gly Leu
Glu 354045 Trp Val Ser Gly Ile Mn Trp Gin Gly (fly Ser Thr Gly Tyr Ala
505560 Asp Ser Val Lys (fly Arg Val Thr rle 5cr Arg Asp Asn Ala Lys 657075
Mn Ser Leu Tyr Leu Gln Net Asn Ser Leu Arq Ala Glu Asp Thr 808590 Ala Val
Tyr Tyr cysAla Lys Ile L(flyAla (fly Arg Gly Trp 95100105 Tyr Phe Asp Tyr
Trp Gly Lys Gly Thr Thr val Thr val ser ser 110115120 Ala ser Thr Lys Gly
Pro 125 <210> 56 <211> 108 <212> PRT <213> Artificial sequence 



220,- <223> Sequence is synthesized. <400> 56 Ser Giu Leu Thr Gin Asp Pro
Ala val ser val Ala Leu Gly Gin 151015 Thr Val Arg Ile Thr Cys Ser G y Asp
ser Leu Arg ser Tyr Tyr 202530 Ala Ser Trp Tyr Gin Gln Lys Pro Gly Gin Ala
Pro Val Leu val 354045  Ile Tyr Gly Ala Mn Mn Arg Pro Ser Gly lie Pro Asp
Arg Phe 5560  Ser Gly ser Ser Ser Gly Asn Thr Ala 65 Ala Gin Ala Giu Asp
(flu Ala Asp 7yr 80   Ser Leu Thr Tie Thr Gly 7075 Tyr cys Asn Ser Ala Asp
8590   Ser Ser Gly Asn His Val Val Phe Gly 95 Val Leu Gly Gly Gly Thr Lys
100 Leu Thr 105  



<210> 57 <211> 10 <212> PRT <213> Artificial sequence <220> <223> Sequence
is ynthesized. <400> 57 Arg Ala Ser Ser Ser Val Ser Tyr Met 50 <210> 58
<211> 7 <212> PRT <213> Artificial sequence <220> <223> sequence is
synthesized, <400> 58 Ala Pro Ser Mn Leu Ala Ser 5 <210> 59 <211> 9 <212>
PRT <213> Artificial sequence <220> <223> Sequence is synthesized. <400.>
59 Gin Gin Trp Ser Phe Mn Pro Pro Thr 5 <210> 60 <211> 10 <212> NT <213>
Artificial sequence <220> <223> Sequence is ynth j ed. <400> 60 Gly Tyr Thr
Phe Thr ser Tyr Mn met His 510 



<210> 61 <211> 17 <212> PRT <213> Artificial sequence  <220> <223> Sequence
is synthesized. <400> 61 Ala Ile Tyr Pro Gly Mn Gly Asp Thr ser Tyr Mn Gin
Lys Phe 151015 Lys Gly <210> 62 <211> 13 <212> PRT <213> Artificial
sequence <220> <223> Sequence is synthesized. <400> 52 Val Val Tyr Tyr Ser
Mn Ser Tyr Trp Tyr Pile Asp Val 510 <210> 63 <211> 213 <212> PRT <213>
Artificial sequence <220> <223> sequence is synthesized. <400> 63 Asp Ile
Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala ser Val 151015 Gly AS Arg Val
Thr Ile Thr Cys Arg Ala ser Ser Ser Val Sep 202530 Tyr Met His Trp Tyr Gin
Gin Lys Pro Gly Lys Ala Pro Lys Pro 354045 Leu Ile Tyr Ala Pro Ser Mn Leu
Ala Ser Gly Val Pro Ser Arg 505560 Pile Ser Gly ser Gly ser Gly Thr Asp Phe
Thr Leu Thr Ile Ser 657075 Ser Leu Gin Pro Giu Asp Phe Ala Thr Tyr Tyr Cys
Gin Gin Trp 808590 



Ser Phe Mn Pro Pro Thr the Gly Gin Gly Thr Lys Val Giu Ile 95100105 Lys Arg
Thr Val Ala Ala Pro Ser Wi the Ile Pile Pro Pro SC' 110115120 Asp Glu Gin
Leu Lys Ser Gly Thr Ala ser Val wi Cys Leu Leu 125130135 Asn Asn Pile Tyr
Pro Arg Giu Ala Lys Val Gin Trp Lys val Asp 140145150 Mn Ala Lets Gin Ser
Giy Mn Ser Gin Giu Ser Val Thr Giu Gin 155160165 Asp Ser Lys Asp Ser Thr
Tyr ser Leu Ser Ser Thr Leu Thr Leu 170175180  Thr His Gin Gly Leu Ser Ser
Pro val Thr Lys Ser Phe Asn Arg 200205210 Gly Giu Cys <210> 64 <211> 213
<212> PRT <213> Artificial sequence <220> <223> Sequence is synthesized.
<400> 64 Asp Ile GinThrGin Ser Pro Ser SerLeu ser Ala Ser Val 151015 Gly
Asp Arg Val Thr Tie Thr Cys Ara Ala Ser Ser Ser Val Ser 202530 Tyr Leu His
Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Pro 354045 Leu Ile Tyr Ala Pro
ser Mn Leu Ala ser Gly Val Pro Ser Arg 



505560 Phe Ser Gly ser Gly ser Gly Thr Asp Phe Thr Leu Thr Ile Ser 657075
Ser Leu Gin pro Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Trp 808590 Ala Phe
Asn Pro Pro Thr Phe Giy Gln Gly Thr Lys Val Glt 95100OS Lys Arg Thr Val Ala
Ala Pro ser val Phe Ile Phe Pro Pro Ser 110115120 Asp Giu Gin Leu Lys Ser
Gly Thr Ala Ser Val Val Cys Lou Leu 125130135 Asn Asn Phe Tyr Pro Arg Glu
Ala Lys Val Gin Trp Lys Val Asp 140145150 Asn Ala Leu Gin Ser Gly Asn ser
Gin Glu Ser Val Thr Glu Gin 155160165 ' Asp Ser Lys Asp ser Thr Tyr ser Leu
ser ser Thr Leu Thr Leu 170175180 Ser Lys Ala Asp Tyr Glu Lys His Lys val
Tyr Ala Cys Giu Val 185190195 Thr His Gin Gly Leu Ser ser Pro Val Thr Lys
ser Phe Asn Aro 200205210 Gly Glu cys <210> 65 <211> 452 <212> PRT <213>
Artificial sequence <220>  <223> sequence is synthesized. 



<400> 65 Giu Val Gin Leu val Giu Ser Gly Gly Gly Leu Val Gin Pro Gly 151015
Gly Ser Leu Arg Leu ser Cys Ala Ala Ser Gly Tyr Thr he Thr 202530 Ser Tyr
Asn Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 354045 Glu Trp Val Gly
Ala Ile Tyr Pro Gly Asn Gly Asp Thr Ser Tyr 505560 Asn Gin Lys Phe Lys Giy
Arg Phe Thr Ile Ser Val Asp Ly 6570 Lys Asn Thr Leu Tyr Leu Gin met Mn Ser
Leu Arg Ala Glu Asp 808590 Thr Ala Val Tyr Tyr Cy.., Ala Arq Val val Tyr
Tyr Ser Asn Ser 95100105 Tyr Trp Tyr he Asp val Trp Gly Gin Gly Thr Leu Val
Thr Val 110115120 Ser Ser Ala Ser Thr Lys Gly Pre Ser val Phe Pro Leu Ala
Pro 125130135 Ser Ser Lys Ser Tim ser Gly Gly Thr Ala Ala Leu Gly Cys Leu
140145150 Val Lys Asp Tyr Phe Pro Giu Pro val Thr Val Ser Trp Mn Ser
155160165 Gly Ala Leu Thr Ser Gly Val His Thr phe Pro Ala Val Leu Gin
170175180 ser ser Gly Leu Tyr ser Leu Ser Ser val val Thr Val Pro Ser
185190195 Ser Ser Leu Cly Thr Gin Thr Tyr Ile cys Asn Val Asn His Lys
200205210 Pro Ser Mn Thr Lys Val Asp Lys Lys val Giu Pro ys 5cr Cys 



215220225 AS Lys Tiir His Tim Cys Pro Pro cys Pro Ala Pro Glu Leu Leu
230235240 Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr
245250255 Leu Met Ile Ser Arg Itir Pro Glu Val Thr cys val Val Val Asp
260265270 Val Ser His Glu Asp Pro Glu Val Lys Ph e Asn Trp Tyr Val Asp
275280285 Gly Val Glu val His ASn Ala Lys Thr Lys Pro Arg Glu Giu Gin
290295300 Tyr Mn Ser Tim Tyr Arg Val Val Ser Val Leu Thr Val Leu His
305310315 Gin Asp Trp Leu Asn Gly Lys Giu Tyr Lys Cys Lys Val Ser Mn
320325330 Page 47  Lys Ala Leu Pro Ala Pro Ile Giu Lys Thr Ile Ser Lys Ala
Lys 335340345 Gly Gin Pro Arg Glu Pro Gin val Tyr Thr Leu Pro Pro Ser Arg
350355360 Glu Giu Met Thr Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lys
365370375 Giy Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Giu Ser Mn Gly
380385390 Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser
395400405 Asp Gly Ser Pile Phe Leu Tyr ser Lys Leu Thr Val Asp Lys Ser
410415420 Arg Trp Gin Gin Gly Mn val Pile Ser Cys Ser Val Met His Glu 



425430435 Ala Leu His Mn His Tyr Thr Gin Lys ser Leu Ser Leu Ser Pro
440445450 Gly Lys <210> 66 <211> 452 <212> PRT <213> Artificial sequence
<220> <223> Sequence is synthesized. <400> 66 Glu Val Gin Leu veil Glu ser
Gly Gly Gly Leu Val Gin Pro Gly 151015 Gly Ser Leu Arg Leu ser Cys Ala Ala
Ser Gly Tyr Thr pile Thr 202530 Ser Tyr Mn Met His Trp val Arg Gin Ala Pro
Gly Lys Gly Leu 354045 Glu Trp Val Gly Ala Ile Tyr Pro dy Mn Gly Ala Thr
Ser Tyr 505560 Mn Gin Lys Phe Lys Gly A Phe Thr Ile Ser val Asp Lys Ser
657075 Lys Asn Thr Leu Tyr Leu Gin met Mn Ser Leu Arg Ala Glu Asp 808590
Thr Ala Val Tyr Tyr cys Ala Arg val val Tyr Tyr ser Tyr Arg 95100105 Tyr
Trp Tyr Phe Asp Val Trp Gly Gin Gly* Thr Leu val Thr Val 110115120 Ser Ser
Ala ser Thr Lys Gly Pro ser val Phe Pro Leu Ala Pro 125130135 Ser Ser Lys
ser Thr ser GlyGlyThr Ala Ala Leu Gly cys Lev 140145150  iss160165 



Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gin 170175180 Ser
Sep Gly Lev Tyr Ser Leu Ser Ser Val val Thr Val Pro Ser 185190195' Ser Ser
Leu Gly Thr Gin Thr Tyr lie Cys Mn Val ASH His Lys 200205210 Pro Ser Mn Thr
Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 215220225 Asp Lys Thr His Thr
cys Pro Pro Cys Pro Ala Pro Glu Leu Leu 230235240 Gly Gly Pro Ser Val Phe
Lev Phe Pro Pro Lys Pro Lys Asp Thr 245250255 le Ser Arg Thr Pro Glu val
Thr Cys Val Val Val Asp 260265270 Ser His qu Asp Pro Giu Val Lys Phe Asn
Trp Tyr Val Asp 275280285 Gly val Glu Val His Mn Ala Lys Thr Lys Pro Arg
Glu Glu Gin 290295300 Tyr ASH Ala Thr Tyr Arg Val Val Ser Val Leu Thr Val
Leu His 305310315 Gin Asp TrO Lev Mn Gly Lys Glu 1W Lys Cys Lys Val Ser
AS?! 320325330 Ala Ala Leu Pro Ala Pro Ile Ala Ala Thr Ile Ser Lys Ala Lys
335340345 Gly Gin Pro Arg Glu Pro Gin val Tyr Thr Leu Pro Pro ser Arg
350355360 Glu Glu Met Thr Lys Mn Gln val Sep Leu Thr Cys Leu Val Lys
365370375 Gly Phe Tyr Pro ser Asp Ile Ala val Glu Trp Glu Ser Mn Gly
380385390 



Gln PrO Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser 395400405 Asp
Gly Ser Phe Phe Lou Tyr Ser Lys Leu Thr Val Asp Lys Ser 410415420 Arg Trp
Gin Gin Gly Asn val Phe ser cys Ser Val Met His Giu 425430435 Ala Let! His
ASH His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro 440445450 'fly Lys <210> 67
<211> 10 <212> PRT <213> Artificial sequence <220>  <223> Sequence is
synthesized. <220> <221> Xaa <222> 9 <223> xaa is M or L. <400> 67 Arg Ala
Ser ser Ser Val Ser Tyr Xaa His 510 <210> 68 <211> 9 <212> PRT <213>
Artificial sequence <220>  223> Sequence is synthesized. <220> <221> xaa
<222> 4 <223> Xaa is S or A. 



<400> 63 Gin Gin Trp Xaa Phe Asn Pro Pro Thr 5 <210> 69 <211> 17 <212> PRT
<213> Artificial sequence <220> <223> sequence is synthesized. <220> <221>
xaa <222> 8  223> Xaa is 0 or A. <400> 69 Ala Ile lyr Pro Gly Mn (fly Xaa
Thr Ser Tyr Mn Gin Lys Phe 151015 Lys (fly <210> 70 <211> 13 <212> PRT
<213> Artificial sequence <220> <223> Sequence is synthesized.  220> <221>
xaa <222> 6  223> xaa is N, A, Y W or D. <220> <221> Xaa <222> 7 <223> Xaa
is S or R. <400> 70 Val val Tyr Tyr Ser Xaa Xaa Tyr Trp Tyr Phe Asp val
Page 50  <210a 71 



<211> 451 PRT <213> Artificial sequence <220> <223> Sequence is
synthesized. <400> 71 Glu Val Gin Leu val Giu ser Gly Gly Giy La Val Gin
Pro Gly 151015 Gly Ser Leo Arg Leu Ser Cys Ala Ala 5cr Giy Tyr Thr Phe Thr
202530 5cr TyrAsn Met His Trp Val Arg Gin Ala Pro Gly Ly.s Gly Leu 354045
Glu Trp Val Gly Ala Ile Tyr Pro bly Mn Gly Asp Thr Ser Tyr 505560 nn Gin
Lys Phe Lys Gly Arg Phe Thr Ile ser Val Asp Lys Ser 657075 Lys Asn Thr Leo
Tyr Leo Gin met Asn Ser Leu Arg Ala Glu Asp 808590 Thr Ala Val Tyr Tyr Cys
Ala Arg Val Val Tyr Tyr Ser Asn Ser 95100105 Tyr Trp Tyr Phe Asp Val Trp
Giy Gin Gly Thr La Val Thr Val 110115120 Ser ser Ala Ser Thr Lys Gly Pro
Ser val Phe Pro Leu Ala Pro 125130135 Ser Ser Lys Ser Tim Ser Gly Gly Thr
Ala Ala La Gly Cys Leo 140143150 Val Lys Asp Tyr Phe Pro Glu Pro Val Thr
Val Ser Trp Asn Ser 155160165 Gly Ala Leu Tim Ser Gly Val His Thr Phe Pro
Ala Val Leu Gin 170175180 



Ser Ser Gly La Tyr ser Leo Ser ser Val Val Thr Val Pro Ser 185190195 Ser
Ser Leu Gly Thr Gln Thr Tyr Ile Cys Mn val Asn His Lys 200205210 Pro Ser Mn
Tim Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys 215220225 Asp Lys Thr His
Tim Cys Pro Pro cys Pro Ala Pro Gip Leu La 730235240 Gly Gly Pro ser val
Phe La Phe Pro Pro Lys Pro Lys Asp Thr 245250255 Leo Met Ile Ser Arg Thr
Pro Glu val Thr Cys Val Val val Asp 260265270 Val Ser His Giu Asp Pro Glu
Val Lys Phe Mn Trp Tyr Val Asp 27528028.5  Gly Val Gill Val His Mn Ala Lys
Thr Lys Pro Arg Glu Glu Gin 290295300 Tyr Mn ser Thr Tyr Arg Val Val Ser
Val Leu Thr Val Leu His 305310315 Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser
Mn 320325330 Ala Pro Ile Giu Lys Thr Ile Ser Lys Ala Lys 335340345 Glu Pro
Gin Val Tyr Thr Leu Pro Pro Ser Arg 350355360 Glu Glu Met Thr Lys Mn Gln
val ser Leu Thr Cys Leu Val Lys 365370375 Gly Phe Tyr Pro Ser Asp Ile Ala
val Glu Trp Gill Ser Asn Gly 380385390 Gin Pro Giu Mn Mn Tyr Lys Thr Thr
Pro Pro val Leu Asp Ser 



395400405 Asp Gly Ser Phe Phe Leu Tyr ser Lys Leu Thr Val Asp Lys ser
410415420 Arg Trp Gin Gin Gly Asn Val Phe ser Cys ser val Met His Glu
425430435  Ala Leu H Gly <210> 72 <211> 451 <212> Pm-<213> Art  Asa His Tyr
Thr Gin Lys ser Leu Ser Leo Ser Pro 440445450 icial sequence  <220> <223>
Sequence is synthesized, <400> 72 Glu val Gin Lou val Glu Ser Gly Gly Gly
Leu val Gin Pro Gly 151015 Gly Ser Leu Arg Leu ser Cys Ala Ala Ser Gly Tyr
Thr Phe Thr 2025  ser Tyr Mn Met Gin Trp val Gly Asn Gin Lys Phe Lys Mn Thr
Leu Thr Ala Val Tyr Tyr Trp Tyr Phe  Trp Val Arg Gin Ala Pro Gly Lys Gly
Leu 4045 Ile Tyr Pro Gly Mn Gly Ala Thr ser Tyr 5560 Giy Arg Phe Thr Ile
ser val Asp Lys Ser 7075 



Ser 3cr Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro 125130135 Ser
Ser Lys ser Thr Ser Gly Gly Thr Ala Ala Leo Gly cys Leu 140145150 Val Lys
Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Mn Ser 155MO165 Gly Ala Leu Thr
Ser Gly Val His Thr Phe Pro Ala Val Leo Gin 170175180 Ser Ser Gly Leo Tyr
ser Lou Ser Ser Val val Thr Val Pro Ser 185190195 Ser Ser Leo Gly Thr Gin
Thr Tyr Ile Cys Mn val Asn His Lys 200205210 Pro Ser Asn Thr Lys Val Asp
Lys Lys Val Glu Pro Lys Ser Cys 215220225 Asp Lys Thr His Thr Cys Pro Pro
cys Pro Ala Pro Glu Leu Leo 230235240 Gly Gly Pro Sep Val Phe Leo Phe Pro
Pro Lys Pro Lys Asp Thr 245250255 Leo Met Ile Ser Arg Thr Pro Glu Val Thr
Cys val Val Val Asp 260265270 Val ser His Gio Asp Pro Glu val Lys Phe Asn
Trp Tyr Val Asp 275280285 Gly Val Glu Val His Mn Ala Lys Thr Lys Pro Arg
(flu (flu Gin 290295300 Tyr Asn Ala Thr Tyr Arg val Val ser Val Lou Thr Val
Leo His 305310315 Gin Asp itp Leo Mn Gly Lys Glu Tyr Lys Cys Lys Val ser
Asn 320325330 Ala Ala Leo Pro Ala Pro Ile Ala Ala Thr Ile ser Lys Ala Lys
335340345 



(fly Gin Pro Arg Giu Pro Gin val Tyr Thr Leo Pro Pro Ser Arg 350355360 Glu
Glo Met Thr Lys Mn Gin Val Ser LeuCys Leo Val Lys 365370375 Gly Phe Tyr Pro
Ser Asp Ile Ala val Giu Trp (flu Ser Mn Gly 380385390 Gin Pro Giu Mn Asn
Tyr Lys Thr Thr Pro Pro Val Leu AS Ser 395400405 Asp Gly Ser Phe the Leo
Tyr Set' Lys Leo Thr val Asp Lys ser 410415420 Arg Trp Gin Gin Gly Mn val
rho SEW Cys Ser Val Met His Glu 425430435 Ala Leo His Mn His Tyr Thr Gin
Lys ser Leo Ser Lou Ser Pro 440445450  <210> 73 <211> 107 <212> PRT <213>
Artificial sequence <220> <223> sequence is synthesized. <400> 73 Asp Ile
Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser val 151015 Gly Asp Arg Val
Thr Tie Thr Cys Arg Ala Ser Ser Ser Val Ser 202530 Tyr Leu His Trp Tyr Gin
Gin Lys Pro Gly Lys Ala Pro Lys Pro 354045 Leu Ile Tyr Ala Pro Ser Asn Leu
Ala Ser Gly Val Pro Ser Arg 505560 Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe
Thr Leu Thr Ile Ser 657075 Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys
Gin Gin Trp 



808590 Ala Phe Asn Pro Pro Thr Phe Gly Gin Gly Thr Lys Val Glu Ile 95100105
Lys Arg <210> 74 <211> 122 <212> PRT <213> Artificial sequence <220> <223>
Sequence is synthesized, <400> 74 Glu Val Gin Leu val Glu ser Gly Gly Gly
Leu Val Gin Pro Gly 1510/5 Gly Ser Leu Arg Leu Ser cys Ala Ala. Ser Giy Tyr
Thr Phe rhr 202530 Ser Tyr Mn Met His Trp val Arg Gin Ala Pro Giy Lys Gly
Leu 354045 Giu Trp Val Gly Ala Ile Tyr Pro Gly Asn Gly Ala Thr Ser Tyr
505560 Mn Gin Lys Phe Lys Gly Arg phe Thr Ile Ser Val Asp Lys Ser 657075
Lys Asn Thr Leu Tyr Leu Gin Met Mn Ser Leu Arg Ala Glu Asp 808590 Thr Ala
Val Tyr Tyr Cys Ala Arg val Val Tyr Tyr Set' Tyr Arg 95100105 Tyr Trp Tyr
Phe Asp val Trp Gly Gin Gly Thr Leu Val Thr val 110215120   






