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Description
FIELD OF THE INVENTION

[0001] The present invention relates to the field of oncology, particularly prostate and pancreatic cancers. The present
invention also pertains to the area of neurotrophins and the use of anti-neurotrophin agents such as, for example,
antibodies, in treating or preventing prostate and pancreatic cancers.

BACKGROUND OF THE INVENTION

[0002] Neurotrophins (NTs) are a subfamily of specific neurotrophic factors including four well known structurally and
functionally related proteins: nerve growth factor (NGF), brain-derived neurotrophic factor (BDNF), neurotrophin-3 (NT-
3), neurotrophin-4/5 (NT-4/5). Recently, two additional NTs, neurotrophin-6 (NT-6) and neurotrophin-7 (NT-7), have
been discovered. The neurotrophins bind to and activate specific cell surface membrane receptors which have tyrosine
kinase activity. These receptors are known as trk receptors and are classified according to the three subtypes trkA, trkB,
and trkC. Each trk receptor subtype binds preferentially to one or more NTs (NGF to trkA, BDNF and NT-4/5 to trkB,
and NT-3to trk C). NT cross reactivity, however, is known to occur between receptor subtypes. Activation of trk receptors
by NTs results in receptor oligomerization and tyrosine phosphorylation of specific intracellular substrates. In addition
to the trk receptors, a second type of cell surface membrane receptor is known to bind NTs. This receptor is the low-
affinity nerve growth receptor p75NTR (p75) which is believed to be involved in modulation of NT affinity and/or availability
for binding to higher affinity trk receptors. A specific physiological role for receptor p75, however, remains in debate.
[0003] It is widely recognized that NTs play an essential role in growth, differentiation, and survival of central and
peripheral nervous system cells. There is recent evidence, however, that NTs also contribute to tumor biology outside
the nervous system. Neurotrophins and their receptor subtypes have been implicated in various cancers including
prostate, breast, thyroid, colon, and lung carcinomas, as well as malignant melanomas, pancreatic carcinoids, and
glioblastomas. Specifically, aberrant expression of trk receptors A, B, and C have been found in pancreatic ductal
adenocarcinoma (PDAC), and NTs can influence the invasiveness of this tumor type (Miknyoczki, et al., Int. J. Cancer,
1999, 81, 417). In addition, NGF has been correlated with perineural invasion and pain that is associated with PDAC
(Zhu, et al., J Clin. Oncol., 1999, 17, 2419). TrkA is also known to be expressed in prostatic epithelial tissue, and the
corresponding neurotrophin NGF has been implicated in the stimulation of prostate cancer growth. Walch et al ( Clinical
and Experimental Metastasis) 1999, 17, 307-314 discloses anti neurotrophins increase invasion in prostate tumour
metastasis. Immunoreactivity for NGF has been demonstrated in human prostatic carcinomas (De Schryver-Kecskemeti
et al., Arch. Pathol., 1987, 111, 833) and tumor-derived cell lines (MacGrogan et al., J. Neurochem., 1992, 59, 1381)
suggesting a possible mitogenic or survival role for NGF in this cancer. Further, prostatic carcinoma cells have been
shown to be chemotactic (Djakiew, et al., Cancer Res., 1993, 53, 1416) and invasive (Geldof, et al., J. Cancer Res.
Clin. Oncol., 1997, 123, 107) in response to NGF in vitro.

[0004] Trks have been shown to play a role in both prostatic cancer (Delsite et al., J Androl., 1996, 17, 481, Pflug et
al., Endocrinology, 1995, 136, 262, Pflug et al., Cancer Res., 1992, 52, 5403, Djakiew et al., Cancer Res., 1991, 51,
3304, Passaniti et al., Int. J. Cancer, 1992, 51, 318, MacGrogan et al., J Neurochem., 1992, 59, 1381, Geldof et al., J.
Cancer Res. Clin. Oncol. 1997, 123, 107, Pflug et al., Mol. Carcin., 1998, 12, 106, and George et al., The Prostrate,
1998, 36, 172) and pancreatic cancer (Oikawa, et al., Int. J. Pancreat., 1995, 18, 15, Ohta et al., J. Pathol., 1997, 181,
405, Miralles et al., J. Endocrinology, 1998, 156, 431, and Miknyoczki et al., Crit. Rev. Oncogenesis, 1996, 7, 89).
[0005] Duetothe possible role of trk activity inthe development and progression of certain cancers, selective disruption
ofNT-trk axes has been targeted as a possible therapeutic means. Speciffically, small molecules have been developed
and tested which show ability to inhibit trk receptors (Ruggeri, et al., Current Medicinal Chemistry, 1999, 6, 845). The
glycosylated indolocarbazole alkaloids K-252a and K-252b are known to inhibit the biological actions of NGF and other
neurotrophins. K-252a has been reported to specifically inhibit the autophosphorylation of trkA as well as trkB and trkC
and other related neurotrophin receptors at low nanomolar concentrations (Hashimoto, Cell Biol., 1988, 107, 1531, Berg,
et al., J Biol. Chem., 1992, 267, 13; Tarpley, et al., Oncogene, 1992, 7, 371; Ohmichi, ‘et al., Biochemistry, 1992, 31,
4034; Muroya, et al., Biochim. Biophys. Acta., 1992, 1135, 353; and Nye, et al., Mol. Biol. Cell, 1992, 3, 677.) By
modification of the sugar moiety of K-252a, two additional potent trk inhibitors have been developed. Specifically, CEP-

* 751, a hydroxymethyl derivative of K-252a, has been found to be a potent inhibitor of trkA (ICsq of 3 nM in an ELISA),

trkB, and trkC. A dipeptide derivative, CEP-2563, was also synthesized which showed similar activity and improved
water solubility. Another related compound, CEP-701, was also found to have good trkA inhibitory activity showing an
ICs of 4 nM. Both CEP-751 and CEP-701 have been shown to significantly inhibit human and rat prostatic carcinomas
in pre-clinical models (Dionne, et al., Clin. Cancer Res., 1998, 4, 1887 and George, et al., Cancer Research, 1999, 59,
2395). CEP-751 has also been shown to display anti-tumor activity in neuroblastoma and medulloblastoma xenografts
(Evans, et al., Clin. Cancer Res., 1999, 5, 3594), as well as ovarian cancer and melanoma models. Further, significant
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anti-tumor activity by CEP-701 in preclinical xenograft models of human pancreatic ductal adenocarcinoma has also
been shown (Miknyoczki, et al., Clin. Cancer Res., 1999, 5, 2205). CEP-701 is currently undergoing human clinical trials.
[0006] Although these small molecule trk inhibitors can be used as tools for treating prostate, pancreatic, and other
cancers, it is difficult to develop small molecules with specificity for a particular target molecule. One of the main concerns
ingeneralfor small molecules is non-specificity for target receptors or receptor pathways, leading to undesirable activation
or inactivation of other receptors and possible toxicity. For instance, K-252a has been shown to have multtiple biochemical
properties including neurotrophic activity in combination with trk and protein kinase C inhibiting activities (Kaneko, et al.,
J. Med. Chem., 1997, 40, 1863). Thus, therapeutic agents with high specificity for biological targets which are invoived
in trk receptor activity are desirable as potential drug candidates for the treatment of prostate, pancreatic, and other
cancers. To this end, antibodies directed to a particular trk receptor have been shown to be less desirable than small
molecules (LeSauteur et al., Nature Biotech., 1996, 14, 1120). The present invention provides the use of at least one
neutralizing neurotrophin antibody in the manufacture of a medicament for treating pancreatic or prostrate cancer in a
mammal. The antibody provides much desired specificity that small molecules may indeed not offer.

SUMMARY OF THE INVENTION

[0007] The presentinvention is directed to the use of an anti-neurotrophin antibody in the manufacture of a medicament
for the treatment of prostate or pancreatic cancer in a mammal. Anti-neurotrophin antibodies include those directed to
NGF, BDNF, NT-3, and NT-4/5 and include humanized antibodies as well as fragments thereof.

In a preferred embediment, the medicament is for delivery of a therapeutically effective amount of at least one of the
following neutralizing neurotrophin antibodies, NGF, BDNF, NT-3, and NT-4/5 to prostatic or pancreatic tumors.
[0008] In some embodiments, the medicament is for reducing prostatic or pancreatic tumor volume.

[0009] In some embodiments, the medicament is for reducing prostatic or pancreatic tumor growth rate.

DESCRIPTION OF PREFERRED EMBODIMENTS

[0010] The presentinvention is directed to the use of an anti-neurotrophin antibody in the manufacture of a medicament
for the treatment of prostate or pancreatic cancer in a mammal. The anti-neurotrophin antibody binds with high specificity
to neurotrophins, thus leading to inhibition of trk receptors by neutralization of activating neurotrophin ligands.

[0011] Various definitions are made throughout this document. Most words have the meaning that would be attributed
to those words by one skilled in the art. Words specifically defined either below or elsewhere in this document have the
meaning provided in the context of the present invention as a whole and as are typically understood by those skilled in
the art.

'[0012] As used herein, the term "cancer” is meant to refer to a persistent neoplasm of any tissue in a biological
organism. The neoplasm is characterized as generally malignant or likely to become malignant, potentially invasive, or
likely to metastasize to new sites. The cancers of the present invention are associated with expression of neurotrophin
receptors and neurotrophins and are prostate and pancreatic cancer.

[0013] As used herein, the term "tumor” is meant to refer to a growth arising from existing tissue, growing at an
abnormal rate compared with the tissue it arose from, and serving no normal physiological function. The growth may or
may not be malignant, but is often associated with, or indicative of, a cancerous or pre-cancerous state.

[0014] As used herein, the term "mammal” is meant to refer to either human or non-human living organisms that are
afflicted with cancer, previously afflicted with cancer, or predisposed to cancer.

[0015] As used herein, the phrase “therapeutically effective amount” is meant to refer to an amount of therapeutic or
prophylactic anti-neurotrophin agent, such as a neurotrophin antibody, that would be appropriate for an embodiment of
the present invention, that will elicit the desired therapeutic or prophylactic effect or response when administered to in
accordance with the desired treatment regimen.

[0016] As used herein, the term "antibody" is meant to refer to complete, intact antibedies, as well as F{ab) fragments
and F(ab), fragments thereof. Complete, intact antibodies include monoclonal antibodies such as murine monoclonal
antibodies, polyclonal antibodies, chimeric antibodies, humanized antibodies, and derivatives of all of the aforementioned.
[0017] As used herein, the term "neurotrophin” or "NT" is meant to refer to any native or non-native neurotrophins

--including, but not limited to, NGF, BDNF-NT-3, NT-4/5,-NT-6, and NT-7, and-theirfunctional derivatives or equivalents;,

whether purified from a native source, prepared by methods of recombinant DNA technology, or chemicat synthesis, or
any combination of these or other methods.

[0018] As used herein, the term "neutralizing” generally means rendering ineffective and, when used to describe an
antibody, further means an antibody that renders ineffective the molecule to which it binds. In preferred embodiments
of the invention, a "neutralizing” antibody binds to a particular ligand and prevents or interferes with binding of the ligand
to its receptor.

[0019] Asusedherein,the term "contacting” means bringing together, either directly or indirectly, one or more molecules
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with another, thereby facilitating intermolecular interactions. Contacting may occur in vitro, ex vivo or in vivo.

[0020] As used herein, the term "neurotrophin receptor” is meant to refer to a receptor which binds a neurotrophin
ligand. In preferred embodiments, the neurotrophin receptor is a member of the tyrosine kinase family of receptors,
generally referred to as the “trk” receptors or "trks”, which are expressed on cellular surfaces. The trk family includes,
but is not limited to, trkA, trkB; and trkC. In other embodiments, the neurotrophin receptor is p75NTR, also called p75 or
low-affinity nerve growth factor receptor. These receptors may be from any animal species (e.g. human, murine, rabbit,
porcine, equine, etc.), and include full length receptors, their truncated and variant forms, such as those arising by
alternate splicing and/or insertion, and naturally-occurring allelic variants, as well as functional derivatives of such re-
ceptors.

[0021] The present invention is directed to medicaments for treating neoplastic disease states selected from prostate
or pancreatic cancers.

[0022] Inother preferred embodiments, non-malignant tumors, pre-cancerous lesions, pre-cancerous tumors, or other
pre-cancerous states which are associated with the aforementioned neoplastic disease states can also be treated or
prevented according to the methods of the present invention. Such treatment would contribute to the prevention of cancer
in patients with clinical signs of imminent cancer or a predisposition for cancer.

[0023] Preferred mammais of the present invention are human with susceptibility to or clinical diagnosis of prostate
or pancreatic cancer. Naturally, non-human mammals afflicted with prostate or pancreatic cancer also fall within the
scope of the present invention. Mammals also include humans or non-humans who are predisposed to becoming afflicted
with these cancers. Examples include humans exposed to known carcinogens or male humans of an age for risk of
developing prostate cancer. Also included are patients with a family history of cancer or who are genetically predisposed
toward developing certain types of cancers.

[0024] Preferred antibedies include all currently known neurotrophin antibodies including, but not limited to, anti-NGF
(Catalog No. 500-P85, Pepro Tech Inc.; Catalog No. AF-256-NA, R&D Systems, Inc.), anti-BDNF (Catalog No. 500-
P84, Pepro Tech Inc.; Catalog No. MAB248, R&D Systems, Inc.), anti-NT-3 (Catalog No. 500-P82, Pepro Tech Inc.;
Catalog No. AF-267-NA, R&D Systems, Inc.), anti-NT4 (Catalog No. 500-P83, Pepro Tech Inc.; Catalog No. AF-268-
NA, R&D Systems, Inc.), anti-NT-4/5, anti-NT-6 and anti-NT-7 and their functional equivalents. Preferably, these anti-
bodies are used in an affinity purified form. Mixtures of two or more different neutralizing antibodies are also within the
scope of the present invention. For instance, cancers such as pancreatic ductal adenocarcinoma, which express more
than one type of neurotrophin receptor, may be treated more effectively with a mixture of antibodies to more than one
receptor.

[0025] Antibodies of the present invention may be obtained from a commercial supplier, such as Pepro Tech, Inc.
(Rocky Hill, NJ), R&D Systems, Inc. (Minneapolis, MN) or generated according to standard procedures. Commercially
available neutralizing neurotrophin antibodies include anti-human b-NGF, anti-human BDNF, anti-human NT-4, and
anti-human NT-3 from rabbit antiserum. '

[0026] Generation and purification of antibodies may also be conducted in the laboratory according to the standard
procedures described in Ausubel, et al., 1999, Short Protocols in Molecular Biology, 4th Edition, Greene and Wiley-
Interscience, NY and Current Protocols in Molecular Biology, 1999, John Wiley & Sons, NY, each of which is incorporated
herein by reference in its entirety.

[0027] Also comprehended by the present invention are antibodies (e.g., monoclonal and polyclonal antibodies, single
chain antibodies, chimeric antibodies, bifunctional/bispecific antibodies, humanized antibodies, human antibodies, and
complementary determining region (CDR)-grafted antibodies, including compounds which include CDR sequences which
specifically recognize a polypeptide of the invention) specific for a neurotrophin or fragments thereof. Antibody fragments,
inciuding Fab, Fab’, F(ab'),, and F,,, are also provided by the invention. Screening assays to determine binding specificity
of an antibody of the invention are well known and routinely practiced in the art. For a comprehensive discussion of such
assays, see Harlow et al. (Eds.), Antibodies A Laboratory Manual, Cold Spring Harbor Laboratory, Cold Spring Harbor,
NY (1988), Chapter 6, which is incorporated herein by reference in its entirety. Antibodies that recognize and bind
fragments of a neurotrophin are also contemplated. Antibedies of the invention can be produced using any method well
known and routinely practiced in the art.

[0028] For example, recombinant or naturally occurring neurotrophin, or a ‘fragment thereof, can be used to immunize
a mouse, or other suitable animal, for generation of monoclonal antibodies (or larger mammal, such as a rabbit, for
polyclonal antibodies). To increase antigenicity, peptides can be conjugated to keyhole lympet hemocyanin (Pierce),
according to the manufacturer's recommendations. For an initial injection, the antigen can be emulsified with Freund's
Complete Adjuvant and injected subcutaneously. At intervals of two to three weeks, additional aliquots of neurotrophin
antigen can be emulsified with Freund’s Incomplete Adjuvant and injected subcutaneously. Prior to the final booster
injection, a serum sample can be taken from the immunized mice and assayed by Western blot to confirm the presence
of antibodies that immunoreact with the neurotrophin. Serum from the immunized animals can be used as a polyclonal
antisera or used to isolate polyclonal antibodies that recognize neurotrophin. Alternatlvely, the mice can be sacrificed
and their spleen removed for generation of monoclonal antibodies. .
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[0029] To generate monocional antibodies, the spleens can be placed in 10 ml serum-free RPMI 1640, and single cell
suspensions are formed by grinding the spleens in serum-free RPMI 1640, supplemented with 2 mM L-glutamine, 1 mM
sodium pyruvate, 100 units/mi penicillin, and 100 pg/ml streptomycin (RPMI) (Gibco, Canada). The cell suspensions
can be filtered and washed by centrifugation and resuspended in serum-free RPMI. Thymocytes taken from three naive

5 Balb/c mice are prepared in a similar manner and used as a feeder layer. NS-1 myeloma cells, kept in log phase in RPMI
with 10% fetal bovine serum (FBS) (Hyclone Laboratories, Inc., Logan, Utah) for three days prior to fusion, are centrifuged
and washed as well.

[0030] To preduce hybridoma fusions, spleen cells from the immunized mice are combined with NS-1 cells and cen-
trifuged, and the supernatant is aspirated. The cell pellet is dislodged by tapping the tube, and 2 ml of 37°C PEG 1500

10 (50% in 75 mM HEPES, pH 8.0) (Boehringer-Mannheim) is stirred into the pellet, followed by the addition of serum-free
RPMI. Thereafter, the cells are centrifuged, resuspended in RPMI containing 15% FBS, 100 pM sodium hypoxanthine,
0.4 pM aminopterin, 16 pM thymidine (HAT) (Gibco), 25 units/ml IL-6 (Boehringer-Mannheim) and 1.5 x 108 thymo-
cytes/mi, and plated into 10 Corning flat-bottom 96-well tissue culture plates (Coming, Corning New York).

: [0031] On days 2, 4, and 6 after the fusion, 100 pl of medium is removed from the wells of the fusion plates and

15 replaced with fresh medium. On day 8, the fusions are screened by ELISA, testing for the presence of mouse IgG that
binds to neurotrophin. Selected fusion wells are further cloned by dilution until monoclonal cultures producing anti-
neurotrophin antibodies are obtained.

[6032] Non-human antibodies may be humanized by any of the methods known in the art. In one method, the non-
human CDRs are inserted into a human antibody or consensus antibody framework sequence. Further changes can

20 then be introduced into the antibedy framework to modulate affinity or immunogenicity. Following are protocols to improve
the utility of anti-neurotrophin monoclonal antibodies as therapeutics in humans by "humanizing” the monoclonal anti-
bodies to improve their serum half-life and render them less immunogenic in human hosts (i.e., to prevent human antibody
response to non-human anti-neurotrophin antibodies).

[0033] The principles of humanization have been described in the literature and are facilitated by the modular arrange-

25 ment of antibody proteins. To minimize the possibility of binding complement, a humanized antibody of the IgG4 isotype.
is preferred.

[0034] For example, a level of humanization is achieved by generating chimeric antibodies comprising the variable
domains of non-human antibody proteins of interest with the constant domains of human antibody molecules. (See, e.g.,
Morrison et al., Adv. Immunol., 1989, 44, 65-92, which is incorporated herein by reference in its entirety). The variable

30 domains of neurotrophin-neutralizing anti-neurotrophin antibodies are cloned from the genomic DNA of a B-cell hybridoma
or from cDNA generated from mRNA isolated from the hybridoma of interest. The V region gene fragments are linked
to exons encoding human antibody constant domains, and the resultant construct is expressed in suitable mammalian
host cells (e.g., myeloma or CHO cells).

[0035] To achieve an even greater level of humanization, only those portions of the variable region gene fragments

35  thatencode antigen-binding complementarity determining regions ("CDR") of the non-human monoclonal antibody genes
are cloned into human antibody sequences. (See, e.g., Jones et al., Nature, 1986, 321, 522-525, Riechmann et al.,
Nature, 1988, 332, 323-327, Verhoeyen et al., Science, 1988, 239, 1534-36, and Tempest et al., Bio/ Technology, 1991,
9, 266-71). lf necessary, the B-sheet framework of the human antibody surrounding the CDRS3 regions also is modified
to more closely mirror the three dimensional structure of the antigen-binding domain of the original monoclional antibody.

40 {See Kettieborough et al., Protein Engin., 1991, 4, 773-783, and Foote et al., J Mol. Biol., 1992, 224, 487-499, each of
which is incorporated herein by reference in its entirety).

[0036] Inan alternative approach, the surface of a non-human monocional antibody of interestis humanized by altering
selected surface residues of the non-human antibody, e.g., by site-directed mutagenesis, while retaining all of the interior
and contacting residues of the non-human antibody. See Padlan, Molecular Immunol., 1991, 28, 489-98.

45 [0037] The antibodies of the present invention may be formulated for administration to a mammal in a variety of ways.
In some embodiments, the antibodies are in sterile aqueous solution or in biclogical fluids such as serum. Aqueous
solutions may be buffered or unbuffered and have additional active or inactive components. Additional components
include salts for modulating ionic strength, preservatives including, but not limited to, antimicrobials, anti-oxidants, chelat-
ing agents, and the like, and nutrients including glucose, dextrose, vitamins, and minerals. Alternatively, antibodies may

50  be prepared for administration in solid form. The antibodies may be combined with a number of inert carriers or excipients,

—--——-——--—including-but-notimited-to;-binders-such-as-microcrystalline-cellulose;-gum-tragacanth-or-gelatin;-excipients-such-as—-—*-

starch or lactose; dispersing agents such as alginic acid, Primogel, or corn starch; lubricants such as magnesium stearate;
glidants such as colloidal silicon dioxide; sweetening agents such as sucrose or saccharin; or flavoring agents such as
peppermint or methyl salicylate.

55 [0038] Antibodies or their formulations may be administered to a mammal by any means effective for delivering the
antibodies to the diseased tissue. Such means include, but are not limited to, intraperitoneal, intravenous, intramuscular,
subcutaneous, intrathecal, intraventricular, oral, enteral, parenteral, intranasal, or dermal. In particular, antibodies or
antibody formulations may be administered by parenteral injection of liquid formulations or by ingestion of solid formu-
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lations such as in pills, tablets, capsules, or liquid formulations such as emulsions and solutions. Other drug delivery
systems include hydrogels, hydroxmethylcellulose, microcapsules, liposomes, microemulsions, microspheres, and the
like. Localized injection of antibodies directly into diseased tissue such as a tumor is a preferred method for administering
antibodies of the present invention. Phosphate buffered saline (PBS) is a preferred carrier for injectable formulations.

[0039] Dosing of antibodies to obtain a pharmaceutically effective amount of therapeutic agent depends on a variety
of factors. For example, age, sensitivity, tolerance, and other characteristics of the patient will affect dosing amounts.
The type of neoplasia or tumor, the stage of the disease, and tumor volume will also affect dosages. Furthermore, plasma
level and half-life of the antibodies employed and affinity for their recognition sites, and other similar factors routinely
considered by an attending physician need to be considered for effective dosing. For systemic administration of the
neurotrophin antibedies, doses ranging from about 0.05 mg/kg-patient/day to about 500 mg/kg-patient/day can be used,
although dosages in the lower end of the range are preferred simply for ease of administration and cost effectiveness.

-Dosages may be adjusted, for example, to provide a particular plasma level of an antibody, e.g., in the range of about
- 5-30 mg/ml, more preferably about 10-15 mg/ml, and to maintain that level, e.g., for a period of time or until clinical

results are achieved. Chimeric and humanized antibodies, which would be expected to be cleared more slowly, would
require lower dosages to maintain an effective plasma level. Also, antibodies having high affinity for neurotrophins
preferably are administered less frequently or in lower doses than antibodies with less affinity. A therapeutically effective
dosage of antibody can be determined by showing, during the course of treatment, reduction in tumor volume, reduction
in growth rate of the tumor, or, ideally, complete disappearance of the cancerous disease state. Effective means for
measuring or evaluating the stage of prostate or pancreatic cancer is by measuring the prostate specific antigen (PSA)
in the blood, measuring survival time for pancreatic cancer, measuring the delay or inhibition of metastatic spread for
both prostate and pancreatic cancer, measuring the histological grading of pancreatic cancer, and CT for pancreatic
cancer. Such procedures are known to the skilled artisan.

[0040] The presentinvention also contemplates a medicament for reducing prostatic or pancreatic tumor volume. The
present invention also encompasses a medicament for preventing further tumor growth or reducing tumor growth rate.
The medicament is preferably for delivery of the agent to the tumor site through direct, localized injection into the tissue
at or near the tumor site. Medicaments for systemic administration of agents by means discussed above, however, is
also within the scope of the present invention. Local injection at the site of the tumor may occur intratumorally or
peritumorally or a combination of both.

[0041] For direct injection at the tumor site, dosage of agent depends on several factors including type of tumor, stage
of tumor, and tumor volume among other variables. Typical therapeutic doses of agents according to tumor volume may
range from about 0.01 mg/mm3 to about 10 mg/mm? per injection, and injections may be administered as frequently as
needed. For example, injections once a day for the time a tumor or disease state is present may be appropriate but will
vary according to the type of cancer, course of the disease, and patient. Therapeutic effectiveness of the treatment is
indicated by either a reduction in tumor volume during the course of treatment or an inhibition in tumor growth rate.
Measurement of tumor volume from tumor dimensions is well known to those skilled in the art. Tumor volume calculations
can be made with the following formula: V(mm3) = 0.5236 x length{mm) x width(mm) [length(mm) + width(mm)/2].
[0042] Another method of evaluating the effectiveness of a particular treatment is to evaluate inhibition of neu rotrophin
receptors by means well known in the art. For instance, trkA can be tested for activity using an ELISA-based enzyme
assay as set forth in Angeles, et al., Anal. Biochem., 1996, 236, 49, incorporated herein by reference in its entirety.
Another method of evaluation is to measure ChAT activity in the rat basal forebrain.

[0043] Those skilled in the art will appreciate that numerous changes and modifications can be made to the preferred
embodiments of the invention and that such changes and modifications can be made without departing from the scope
of the appended claims.

[0044] The following examples are all actual and are not intended to limit the scope of the invention.

EXAMPLES
Example 1: Neutrallzation of trk receptors by anti-NGF

[0045] Antibodies were injected into PC-3 and/or TSU-pr1 xenografts which have been shown previously to respond
to CEP-751 (Dionne et al., Clin. Canc. Res., 1998, 4, 187-1898). The following experiments were carried out to confirm
the neutralizing capability of the anti-neurotrophin antibodies.

[0046] Anti-NGF antibody reduces ligand-stimulated autophosphorylation of trk in NIH3T3 trkA cells. NGF (10 ng/ml)
was preincubated with varying concentrations of antibody in 6 ml of tissue culture media. The NGF/antibody mix was
added to NIH3T3-trkA cells. Trk proteins were immunoprecipitated from the lysates with pan-Trk antibody CEP-21, and
the samples were probed on an immunoblot with the anti-phosphotyrosine antibody 4G10. Densitometric scanning
values (integrated OD units) were as follows (shown as NGF (10 ng/ml)/Anti-NGF (ng/ml): -/- lane, 0.3; +/- lane, 6.5;
0.001 mg/ml, 5.0; 0.01 mg/ml, 4.5; 0.1 mg/mi, 2.5; 1.0 mg/ml, 3.1; 10.0 mg/ml, 2.1; 100 mg/mi, 1.1. Thus, anti-NGF
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(PeproTech, Inc., 500-P85) at 100 uwg/ml reduces trk phosphorylation approximately 80% relative to no anti-NGF treat-
ment in cells treated for five minutes with 10 ng/m| NGF.

Example 2: Neutrallzation of trk receptors by anti-NT-3

[0047] Anti-NT-3 antibody reduces ligand-stimulated autophosphorylation of trk in NIH3T3-trkC cells. NT-3 (10 ng/ml)
was preincubated with varying concentrations of antibody in 6 m! of tissue culture media. The NT-3/antibody mix was
added to NIH3T3-trkC cells. Trk proteins were immunoprecipitated from the lysates with pan-Trk antibody CEP-21, and
the samples were probed on an immunoblot with the anti-phosphotyrosine antibody 4G10. Densitometric scanning
values (integrated OD units) were as follows (shown as NT-3 (10 ng/ml)/Anti-NT-3 (ng/ml): -/- lane, 0.1;+/- lane, 4.0;
19G, 7.5; 0.001 mg/ml, 6.2; 0.01 mg/ml, 4.0; 0.1 mg/mi, 3.6; 1.0 mg/ml, 7.8; 10.0 mg/ml, 1.2. Thus, anti-NT-3 (PeproTech
500-P82) at 10 ug/ml reduces trk phosphorylation approximately 70% relative to no anti-NGF treatment in cells treated
for five minutes with 10 ng/ml NT-3.

[0048] The following examples show experimental results for anti-tumor activity of the antibodies of the present in-
vention. Tumor models used in these experiments are prostate cancer and pancreatic cancer xenografts in nude mice
that are well known to those skilled in the art as preferred pre-clinical animal models, which are correlative to in vivo
clinical results. Current references indicating the particular relevance of these xenograft models to the corresponding
human diseases include Plonowski, et al., Cancer Res., 1999, 59, 1947, Joseph, et al., Cancer Res., 1997, 57, 1054,
Pinski, et al., Int. J. Cancer, 1993, 55, 963, Gao et al., Cancer Res., 1998, 58, 1391, and Tan, et al., Tumour Biology,
1985, 6, 89.

Example 3: Inhibltion of PC-3 prostate cancer xenograft growth by neurotrophin antibodies

[0049] The following neurotrophin antibodies were used: anti-NGF (PeproTech 500-P85), anti-BDNF (PeproTech 500-
P84), anti-NT-3 (PeproTech 500-P82), and anti-NT4/5 (PeproTech 500-P83). The anti-NGF and anti-NT3 antibodies
block trkA and trkC autophosphorylation following neurotrophin treatment of cultured cells. Each of the antibodies has
been shown to block the activity of its cognate neurotrophin in a bioassay in which ChAT activity is measured in rat basal
forebrain cell cultures. ' ; .

[0050] PC-3 human prostate tumor cells (5 x 108 cells/mice) were injected subcutaneously into the flank of eight to
ten week old, female athymic nude mice (nu/nu; Charles River, Raleigh, NC). Mice weighed between 22-25 grams on
the day of tumor implantation. Upon xenografts reaching 100-500 mm3, the mice were randomized and divided into
experimental groups. Some experimental groups were administered a cocktail of neurotrophin antibodies (4 x 25 pg
each, or 4 x 100 pg each of anti-NGF, BDNF, NT-3, and NT4/5) or normal rabbit IgG (100 pg or 400 ug; PeproTech
500-P00) in sterile 1X PBS (total volume of 100 pl). All antibodies were administered intratumorally (50 pl) at five injection
sites and peritumorally, subcutaneously (50 pl) at five injection sites. In experiment #1, the mice received injections of.
antibody once a day on days 1, 3, 5, 8, 10, 12, and 15. No antibody was administered after day 15. In experiment #2,
the mice received injection of antibody once a day on days 1,3,6,8,10,13. One mouse receiving 4 x 100 p.g of neurotrophin
antibodies died of unexplained causes on day 13. Tumor length and width.were measured every two to three days. CEP-
751 was administered to a separate experimental group as a control to verify that the tumors were responsive to CEP-
751, as has been shown previously for PC-3 xenografts grown at a different institution. The mice received vehicle (40%
polyethylene glycol, 10% povidone C30, and 2 % benzyl alcohol; 100 pl) or CEP-751 (10 mg/kg s.c. BID) in vehicle (100
wl) seven days per week for 22 days. Tumor length and width were measured every two to three days {days 1, 3, 5,
8,10, 12, 15, 17, 19 and 22). '

[0051] Tumor volumes were calculated as (length x width (length+width)/2)) x 0.526 (Isaacs, Canc. Res., 1989, 49,
6290-6294). The mean tumor volumes and standard errors were calculated (SigmaStat, Jandel Scientific, San Rafel,
CA). Any mouse with a tumor volume on the final day of analysis that deviated from the mean tumor volume on the final
day of analysis by more than two standard deviations was removed from the analysis at every data point. Relative tumor
volumes were calculated as (mean v/ mean v,), where v, refers to tumor volume on a given day and v, is the volume
of the same tumor at initiation of dosing (day 1). Any mouse with a relative tumor volume on the final day of analysis
that deviated from the mean relative tumor volume on the final day of analysis by more than two standard deviations

was removed fromthe analysis-at-every-data point. Probability-values-were calculated by-the-Mann-Whitney Rank Sum-— -

Test (SigmaStat). .

[0052] Experiment #1 Administration of the neurotrophin antibodies inhibited the growth of PC-3 tumors relative to
tumors treated with the IgG control. The relative volumes of the tumors treated with neurotrophin antibody were signif-
icantly smaller (p< 0.05) than the 1gG control group by day 3 and remained smaller until the termination of the experiment
on day 22 (p< 0.05, day 5, p< 0.01, day 8; p< 0.001, days 10-22). Significant regression of tumors was observed on
days 10 (35%; p< 0.001) and 12 (25%,; p< 0.05). After neutralizing antibody treatment was withdrawn (day 15), tumor
regrowth was observed by day 22, (0.95 relative tumor volume, day 22, vs. 0.77 relative tumor volume, day 15). The
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absolute volumes of the tumors treated with neurotrophin antibody compared with the IgG control group were significantly
smaller (p< 0.05) by day 15, remained smaller until the termination of the experlment (p< 0.05, day 17; p< 0.01, days
19 and 22), and reached a minimum T/C of 0.33 on day 17. -
[0053] Administration of CEP-751 inhibited the growth of PC-3 tumors relative to vehicle control. The relative volumes
of the tumors treated with CEP-751 were significantly smaller than the vehicle control group on days 12 {p< 0.05), 17
(p<0.01), 19 (p< 0.05) and 22 (p< 0.01). The absolute volumes of tumors treated with CEP-751 were significantly smaller
compared with the vehicle control group on day 17 (p< 0.01) and day 22 (p< 0.05) and reached a minimum T/C of 0.44
by day 19.

[0054] Experiment #2 Administration of the antibodies (4 x 25 pg each, or 4 x 100 pug each of anti-NGF, BDNF, NT-
3, and NT4/5) inhibited the growth of PC-3 tumors relative to tumors treated with the IgG control. The relative volumes
of the tumors treated with neurotrophin antibody were significantly smaller (p< 0.05; 100 mg neurotrophin cocktail vs.
100 pg normal IgG; 400 pg neurotrophin cocktail vs. 400 pg normal IgG) than the IgG control groups by day 3 and
remained smaller until the termination of the experiment. Significant regression of tumors (400 p.g neurotrophin cocktail
vs. 400 pg normal lgG) was observed on day 10 (31%; p< 0.05) and day 13 (19%; p< 0.05). The absolute volumes of
the tumors treated with neurotrophin antibody compared with the IgG control group were significantly smaller (p< 0.05)
by day 8 (100 pg neurotrophin cocktail vs. 100 pg normal IgG) and day 6 (400 pg neurotrophin cocktail vs. 400 pg
normal IgG), remained smaller until the termination of the experiment (p< 0.005, days 10, 13, 15 for both 100 pg
neurotrophin cocktail vs. 100 pg normal IgG and 400 pg neurotrophin cocktail vs. 400 pg normal IgG), and reached a
minimum T/C of 0.26 on day 15 (100 g neurotrophin cocktail vs. 100 pg normal IgG) or a minimum T/C of 0.17 on day
13 (400 pg neurotrophin cocktail vs. 400 pg normal IgG).

Example 4: Inhibltlon of TSU-Pr1 prostate cancer xenograft growth by neurotrophin antibodies

[0055) Experiment #1 The following neurotrophin antibodies were used: anti-NGF (PeproTech 500-P85), anti-BDNF
(PeproTech 500-P84), anti-NT-3 (PeproTech 500-P82), and anti-NT4/5 (PeproTech 500-P83).
[0056] TSU-Pr1 human prostate tumor cells were injected subcutaneously into the flank of female athymic nude mice
(nu/nu; 5 x 108 cells/mice). Upon xenografts reaching 100-500 mm?3, the mice were randomized and divided into four
experimental groups. One group was administered a cocktail of neurotrophin antibodies (anti-NGF, BDNF, NT-3, and
NT4/5). Each dose of antibody cocktail (100 l) contained 100 p.g of each neurotrophin antibody. The second experimental
group was administered normal rabbit IgG (400 ug/100 pl; PeproTech 500-P00) as a control. All antibodies were ad-
ministered intratumorally (50 p.l) at five injection sites and peritumorally (50 pl) at five injection sites. The mice received
injections of antibody once a day, three days per week on Days 1, 3, 5, 8, 10, and 12. Tumor length and width were
measured every two to three days (Days 1, 3, 5, 8, 10, 12, and 15).
[0057] The third experimental group received CEP-701 in vehicle (40% polyethylene glycol, 10% povidone C30, and
2 % benzyl alcohol), 10 mg/kg sc BID, five days per week for 14 days. The fourth experimental group received.vehicle
only (100 pl) according to the dosing schedule of the third experimental group. Tumor length and width were measured
every two to three days (Days 1, 3, 5, 8, 10, 12, and 15).
[0058] Tumor volumes were calculated as described above. The mean tumor volumes and standard errors were
calculated as described above. Any mice with tumor volumes that deviated from the mean tumor volumes by more than
two standard deviations were removed from the analysis at every data point. For relative tumor volumes, each data point
for a given mouse was normalized to the tumor volume of that mouse at the initiation of dosing (Day 1). Probability
values were calculated as described above. No deaths or morbidity were observed in any of the experimental groups,
indicating that CEP-701 and the neutralizing antibodies are well tolerated in these animals.
[0059] Administration of the neurotrophin antibodies resutted in lower relative tumor volumes relative to tumor volumes
in the IgG control group. The relative tumor volumes of the tumors treated with neurotrophin antibody were significantly
smaller (p< 0.0001) than the relative tumor volumes in the IgG treated control group by Day 5 and remained smaller
throughout the remainder of the experiment (p< 0.01 Days 8 and 10; p< 0.0001 Days 12 and 15). The absolute volumes
of tumors treated with neurotrophin antibody compared with the IgG control group were significantly smalier (p< 0.05)
by Day 10, remained smaller until the termination of the experiment (p< 0.001, Day 12; p< 0.01, Day 15) and reached
a minimum T/C of 0.41 on Day 15.
[0060] Administration of CEP-701 resulted in lower relative tumor volumes relative to tumor volumes in the vehicle
control group. The relative tumor volumes of the tumors treated with CEP-701 were significantly smaller (p< 0.05) by
Day 3 than the vehicle treated control group and remained smaller until the termination of the experiment (p< 0.01, Day
5; p< 0.05, Day 8; p< 0.01 Day 10 and 12; p< 0.001 Day 15). The absolute volumes of tumors treated with CEP-701
were significantly smaller compared with the vehicle control group on Day 8 (p< 0.05), remained smaller until the termi-
nation of the experiment (p< 0.05, Day 10; p< 0.001 Days 12 and 15), and reached a minimum T/C of 0.29 on Days 12
and 15.
[0061] The tumors treated with the normal IgG appear to have grown more slowly than those treated with the vehicle
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for CEP-701; however, there was not a significant (p< 0.05) difference in tumor volumes or relative tumor volumes
between these two groups at any time during the experiment.

[0062] This experiment demonstrates that neurotrophin antibedies inhibit TSU-Pr1 xenograft growth. The relative
tumor volumes of the tumors treated with neutralizing antibodies were significantly smaller than the normal IgG treated
control group on Day 5 (p< 0.0001), Days 8 and 10 (p< 0.41), and Days 12 and 15 (p< 0.0001). Since the neurotrophin
antibodies inhibited tumor growth relative to normal IgG, it is likely that the effect of the neurotrophin antibodies is due
to blocking neurotrophin signaling through the trk neurotrophin receptors, as opposedto a general effect from the injection
of IgG into tumors.

[0063] Experiment #2 The following neurotrophin antibodies were used: anti-NGF (PeproTech 500-P85), anti-BDNF
(PeproTech 500-P84), anti-NT-3 (PeproTech 500-P82), and anti-NT4/5 (PeproTech 500-P83).

[0064] TSU-Pr1 human prostate tumor cells were injected subcutaneously into the flank of female athymic nude mice
(nu/nu; 5 x 108 cells/mice). Upon xenografts reaching 100-500 mm3, the mice were randomized and divided into six
experimental groups. The first group was administered anti-NGF (100 p.g) + normal rabbit IgG (300 png) per dose. The
second group was administered anti-NT-3 (100 ng) + normal rabbit IgG (300 n.g) per dose. The third group was admin-
istered anti-NT4/5 (100 pg) + normal rabbit IgG (300 pg) per dose. The fourth group was administered anti-BDNF (100
p.g) + normal rabbit IgG (300 ng) per dose. The fifth group was administered a cocktail of neurotrophin antibodies ((anti-
NGF, BDNF, NT-3, and NT4/5 (100 pg each antibody per dose)). The sixth experimental group was administered normal
rabbit IgG (400 ng per dose; PeproTech 500-P00) as a control. Each dose (400 ng total protein per 100 ul PBS) was
injected intratumorally (50 pl) at five injection sites and peritumorally (50 pl) at five injection sites, once a day, three
days per week on Days 1, 3, 6, 8, 10, and 13. Tumor length and width were measured every two to three days (Days
1,3,6,8, 10, 13, and 15).

[0065] Tumor volumes were calculated as described above. The mean tumor volumes and standard errors were also
calculated as described above. Any mice with tumor volumes that deviated from the mean tumor volumes by more than
two standard deviations were removed from the analysis at every data point. For relative tumor volumes, each data point
for a given mouse was normalized to the tumor volume of that mouse at the initiation .of dosing (Day 1). Probability
values were calculated as described above. No deaths or morbidity were observed in any of the experimental groups,
indicating that the neutralizing antibodies are well tolerated in these animals.

[0066] The cocktail of neurotrophin antibodies (anti-NGF, anti-NT-3, anti-BDNF, and anti-NT-4/5), anti-NGF, or anti-
NT-3 inhibited tumor growth relative to normal rabbit IgG. Neither anti-NT-4/5 nor anti-BDNF had a significant effect on
tumor growth relative to normal rabbit IgG. The relative tumor volumes for the group that received the neurotrophin
antibody cocktail were significantly smaller than the relative tumor volumes for the 1gG control group by Day 3 (p<0.01)
and Day 8 (p< 0.05), then remained smaller throughout the remainder of the experiment (p< 0.01 Days 10, 13, and 15).
The relative tumor volumes of the tumors treated with anti-NGF were significantly smaller (p< 0.001) than the relative
tumor volume in the IgG treated control group by Day 3 and remained smaller throughout the remainder of the experiment
{p< 0.001 Day 6; p< 0.01 Day 8; p< 0.001 Day 10; p< 0.0t Day 13; p< 0.001 Day 15). The relative tumor volume of the
tumors treated with anti-NT-3 were significantly smaller (p< 0.05) than the tumors in the IgG control group by Day 6 and
remained smaller throughout the remainder of the experiment (p< 0.01 Day 8; p< 0.001 Day 10; p< 0.01 Day 13; p<
0.001 Day 15).

[0067] The absolute tumor volumes of the neurotrophin antibody cocktall group were significantly smaller (p< 0.05,

Day 8; p<0.01, Days 10, 13, and 15) as compared to the IgG treated control group and reached a minimum T/C of 0.52
on Day 13. The absolute tumor volumes of the group which received anti-NGF were significantly smaller (p< 0.05, Day
3;p<0.001, Days 6, 8, 10, 13; and p< 0.01 Day 15) as compared to the lgG treated control group and reached a minimum
T/C of 0.34 by Day 13. Regression was observed in the anti-NGF group on Day 3 (20%, p< 0.001), Day 6 (31%, p<
0.01), Day 8 (35%, p< 0.001), Day 10 (35%, p< 0.01), and Day 13 (37%, p< 0.01). The absolute tumor volumes of the
group which received anti-NT-3 were significantly smaller (p< 0.05, Day 6; p<0.0.1 Days 8, 10, 13, and 15) as compared
to the IgG treated controls and reached a minimum T/C of 0.38 by Day 13. Regression was observed in the anti-NT-3
group on Day 8 (16%, p< 0.001), Day 10 (33%, p< 0.001), and Day 13 (29%, p< 0.01).

[0068] A comparison of the effects of anti-NGF or anti-NT-3 relative to the neurotrophin antibody cocktail demonstrated
that each of these individual neurotrophin antibodies transiently inhibited tumor growth more effectively than the neuro-
trophin antibody cocktail. The relative and absolute tumor volumes of the anti-NGF group were significantly smaller than

“the neurotrophin antibody cocktail-group on Day 8 (p< 0.01) and Day 10 (p< 0:05)- The anti-NGF inhibited tumor growth

by 57 and 64 percent relative to normal rabbit IgG on Days 8 and 10, respectively, while the neurotrophin antibody
cocktail inhibited growth by 32 and 43 percent relative to normal rabbit IgG on Days 8 and 10, respectively. The relative
tumor volume of the anti-NT-3 group was significantly smaller than the neurotrophin antibody cocktail group on Day 10
(p< 0.05). The anti-NT-3 inhibited tumor growth by 60 percent relative to normal rabbit IgG on Day 10, while the neruo-
trophin antibody cocktail inhibited growth by 43 percent relative to normal rabbit IgG on Day 10. The results from this
experiment demonstrate that anti-NGF or anti-NT-3 inhibits the growth of TSU-Pr1 xenografts as well as, and transiently
better than, the neurotrophin antibody cocktail (anti-NGF, anti-NT-3, anti-BDNF, and anti-NT-4/5).
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[0069] Atadose of 100 ug, neither anti-NT-4/5 nor anti-BDNF had a significant effect on the growth of TSU-Pr1 tumors
in nude mice, although it is possible that different NT-4/5 or BDNF neutralizing antibodies or a different concentration
of these antibodies could result in a significant effect on tumor growth. Previous data analyzing trkB expression in TSU-
Pr1 cells showed that trkB is not expressed in this cell line (Dionne, et al., 1998). Since BDNF and NT-4/5 mainly signal
through trkB (Barbacid, 1995; Ibanez, 1995), the lack of effect observed in our experiment is consistent with the absence
of the receptor.

Example 5: Inhibition of AsPC-1 pancreatic cancer xenograft growth by neurotrophin antibodies

[0070] The following neurotrophin antibodies were used: anti-NGF (PeproTech 500-P85), anti-BDNF (PeproTech 500-
P84), anti-NT-3 (PeproTech 500-P82), and anti-NT4/5 (PeproTech 500-P83).

[0071] AsPC-1human pancreatic tumor cells were injected subcutaneously into the flank of female athymic nude mice
(nu/nu; 5 x 106 cells/mice). Upon xenografts reaching 100-500 mm3, the mice were randomized and divided into four
experimental groups. One group was administered a cocktail of neurotrophin antibodies (anti-NGF, BDNF, NT-3, and
NT4/5). Each dose of antibody cocktail (100 ul) contained 100 g of each neurotrophin antibody. The second experimental
group was administered normal rabbit IgG (400 g/ 100 l; PeproTech 500-P00) as a control. All antibodies were
administered intratumorally (50 pl) at five injection sites and peritumorally (50 l) at five injection sites. The mice received
injections of antibody once a day, three days per week on Days 1, 3, 5, 8, 10, and 12. Tumor length and width were
measured every two to three days (Days 1, 3, 5, 8, 10, 12, and 15). The third experimental group received CEP-701 in
vehicle (40% polyethylene glycol, 10% povidone C30, and 2 % benzyl alcohol), 10 mg/kg sc BID, five days per week
for 14 days. The fourth experimental group received vehicle only (100 pl) according to the dosing schedule of the third
experimental group. Tumor length and width were measured every two to three days (Days 1, 3, 5, 8, 10, 12, and 15).
[0072] Tumor volumes were calculated as described above. The mean tumor volumes and standard errors were also
calculated as described above. Any mice with tumor volumes that deviated from the mean tumor volumes by more than
two standard deviations were removed from the analysis at every data point. For relative tumor volurmnes, each data point
for a given mouse was normalized to the tumor volume of that mouse at the initiation of dosing (Day 1). Probability
values were calculated as described above. No deaths or morbidity were observed in any of the experimental groups,
indicating that CEP-701 and the neutralizing antibodies are well tolerated in these animals.

[0073] Administration of the neurotrophin antibodies resulted in lower relative tumor volumes compared with tumor
volumes in the IgG control group. The relative tumor volumes of the tumors treated with neurotrophin antibody were
significantly smaller (p< 0.05) than the IgG treated control group on Days 5, 10, 12 and 15. The absolute volumes of
tumors treated with neurotrophin antibody compared with the IgG control group were significantly smaller (p< 0.01) by
Day 5, remained smaller until the termination of the experiment (p<0.01, Days 8, 10, 12, and 15), and reached a minimum
T/C of 0.43 on Day 15.

[0074] Administration of CEP-701 resulted in lower relative tumor volumes compared with tumor volumes in the vehicle
control group. The relative tumor volumes of the tumors treated with CEP-701 were significantly smaller (p< 0.01) than
the vehicle treated control group by Day 3 and remained smaller until the termination of the experiment (p< 0.001, Day
5; p< 0.01, Day 8; p<0.001 Day 10, p< 0.01 Day12; and p< 0.001 Day 15). The absolute volumes of tumors treated with
CEP-701 were significantly smaller compared with the vehicle control group on Day 5 (p< 0.05), remained smaller until
the termination of the experiment (p< 0.05, Days 8, 10, 12, and 15}, and reached a minimum T/C of 0.27 on Day 15.
[0075] This experiment demonstrates that neurotrophin antibodies inhibit AsPC-1 xenograft growth. Since the neuro-
trophin antibodies inhibited tumor growth relative to normal IgG, it is likely that the effect of the neurotrophin antibodies
is due to blocking neurotrophin signaling through the trk neurotrophin receptors, as opposed to a general effect from the
injection of IgG into tumors. The tumors treated with the normal IgG appear to have grown more slowly than those treated
with the vehicle for CEP-701; however, there was not a significant (p< 0.05) difference in tumor volumes or relative tumor
volumes between these two groups at any time during the experiment.

Example 6: Comparative results for CFPAC pancreatic tumor xenografts treated with neurotrophin antlbodies

[0076] The following neurotrophin antibodies were used: anti-NGF (PeproTech 500-P85), anti-BDNF (PeproTech 500-
P84), anti-NT-3 (PeproTech 500-P82), and anti-NT4/5 (PeproTech 500-P83).

[0077] The human pancreatic carcinoma cell lines AsPC-1 and CFPAC were grown in RPMI, or DMEM media respec-
tively, (Cellgro/Mediatech, Washington, D.C.) containing 10% fetal bovine serum (Atlanta Biologicals, Norcoss, GA) at
37° C in a humidified incubator, with 95% air5% CO, atmosphere. The cells were determined to be free of mycoplasma
and rodent viruses (MAP testing). Exponentially growing celis were harvested using trypsin/EDTA (GibcoBRL, Rockville,
MD), and counted using trypan blue (Fisher Scientific, Malvern, PA). The cells were resuspended in the appropriate
growth media 1:1 with Matrigel (Fisher Scientific).

[0078] Female athymic nu/nu mice (8-10 weeks old; Charles River, Raleigh, NC) were maintained at five per cage in
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microisolator units. Animals were given a commercial diet and water ad libitum, housed at 48 * 2% humidity and 22
2°C, and lightdark cycle was set at 12 hour intervals. Mice were quarantined for at least 1 week before experimental
manipulation. Mice weighed between 22 and 25 g on the day of inoculation of tumor cells. Exponentially growing cells,
which were cultured as described above, were harvested and injected (5 x106 cells/mouse) into the right flank of nude
mice. Animals bearing tumors of 100-400 mm3 (AsPC-1) or 100-800 mm3 (CFPAC) ten days postinoculation were
randomized into the appropriate groups. Treatment was initiated with a cocktail of neurotrophin neutralizing antibodies
(anti-NGF, anti-BDNF, anti-NT-3, and anti-NT4/5; 100 p.g of each antibody in a total volume of 100 pl, 50 plintratumorally
and 50 pl peritumorally) or normal rabbit IgG (400 1.g/100 pl, 50 ul intratumorally and 50 pl peritumorally). The mice
received injections of antibodies or normal rabbit IgG once a day, three days per week on Days 1, 3, 5, 8, 10, and 12.

[0079] Tumors were measured every 2-4 days using a vernier caliper. Tumor volumes were calculated as described
above. The mean tumor volumes and standard errors were also calculated as described above. Any mouse with a tumor
volume on the final day of analysis that deviated from the mean tumor volume on the final day of analysis by more than
two standard deviations was removed form the analysis at every data point. Statistical analyses were calculated as
described above with p< 0.05 deemed significant.

[00B0] Administration of the neurotrophin antibodies (anti-NGF, anti-BDNF, anti-NT-3, and anti-NT4/5) to AsPC-1
xenografts resulted in lower relative tumor volumes compared with tumor volumes in the IgG control group. The relative
tumor volumes of the tumors treated with neurotrophin antibody were significantly smaller (p< 0.05) than the IgG treated
control group starting on Day 5 and remained smaller from Day 10 until the termination of the experiment. The absolute
volumes of tumors treated with neurotrophin antibody compared with IgG treated control animals were significantly
smaller (p< 0.01) by Day 5, remained smaller until the termination of the experiment, and reached a maximum 55 percent
inhibition of tumor growth on Day 15. '

[0081] Administration of the neurotrophin neutralizing antibodies did not inhibit the growth of CFPAC tumors relative
to tumors treated with the IgG control. The lack of inhibition by the neurotrophin neutralizing antibodies suggests that
these xenografts are not dependent on neurotrophins for growth. The CFPAC unresponsiveness is consistent with
previously published data that CFPAC tumor growth was insensitive to treatment with the pan-trk inhibitor CEP-701,
whereas the growth of AsPC-1 tumors was inhibited by CEP-701.

[0082] There were no apparent signs of neutralizing antibcdy related morbidity or deaths in the experimental group,
and body weights were comparable between animals treated with neutralizing antibody and animals treated with normal
rabbit IgG (Tables 2 & 4). These data indicate that neutralizing antibodies were well tolerated by the animals at doses
in which significant anti-tumor efficacy was observed.

Table 1
Anti-tumor Effect of Neurotrophin Neutralizing Antibodies on ASPC1 Pancreatic Xenografts in Nude Mice:
Relatlve Tumor Volume (Absolute Tumor Volume)
G Neutralizing Antlbody Normal Rabbit igG
roup (100 g each Ab/100 pi) (400 1.g/100 pl)
1.0 0.0 1.0 =0.0

Day 1 (212.60 +21.30) (203.90 +19.30)
n=10 n=9 (n=10)
1.14 +0.17 1.39 =0.16

Day 3 (225.57 +25.53) (276.13 +41.25)
n=10 n=9 (n=10)
1.12 +0.24* 1.70 =0.18

Day 5 (208.66 +28.45"*) (340.29 +45.54)
n=10 n=9 (n=10)
1.23 +0.22 1.87 +0.20

o001 Days (22887 £2472%) |  (381.04_x5090) |

n=10 n=9 (n=10)
1.123 *0.31* 212 +0.25

Day 10 (199.98 +=41.90*") (432.43 +51.02)
n=10 n=9 (n=10)
1.341 +0.41* 2.64 +0.35

Day 12’ (238.87 +58.90"") (520.87 +63.49)
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(continued)

Anti-tumor Effect of Neurotrophin Neutralizing Antibodies on ASPC1 Pancreatic Xenografts In Nude Mice:
Relatlve Tumor Volume (Absolute Tumor Volume)

n=10 n=9 (n=10)
1.66 +0.47" 3.06 +0.42

Day 15 (296.31 +64.43**) (659.38 +89.35)
n=10 n=9 (n=10)

Nude mice bearing ASPC1 tumors were treated with neutralizing antibody (100 pg each Ab/100 wl, intratumorally and
peritumorally qd on Days 1, 3, 5, 8, 10, and 12) or normal rabbit IgG in sterile PBS (100 pg/100 pl intratumorally and
peritumorally gd on Days 1, 3, 5, 8, 10, and 12). Tumor volumes were determined every 2-3 days. Values are Mean *
SE of relative tumor volume. Values in parentheses are Mean * SE actual tumor volume (mm3). *p< 0.05, **p< 0.01 by

Mann-Whitney Rank Sum Test.

Table 2:
The Effects of Neurotrophin Neutralizing Antlbodles on the Body Weights of Nude Mice Bearing AsPC-1
Xenografts

Group Neutrallzing Antibody Normal Rabbit IgG

(100 png each Ab/100 pl) (400 ng/100 pl)
Day 1 23.1 0.3 n=10 23.3 0.3 n=10
Day 3 22.9 +0.3 n=10 221 +0.3 n=10
Day 5 229 +0.4 n=10 235 +0.3 n=10
Day 8 22.9 0.3 n=10 23.4 0.5 n=10
Day 10 23.0 +0.3 n=10 22.9 +0.2 n=10
Day 12 22.8 +0.3 n=10 23.3 +0.4 n=10
Day 15 24.4 0.4 n=10 243 0.4 n=10

Nude mice bearing ASPC1 tumors were treated with neutralizing antibody (100 p.g each Ab/100 pl, intratumorally and
peritumorally gd on Days 1, 3, 5, 8, 10, and 12), or normal rabbit IgG in sterile PBS (100 /100 pl mtratumorally and

peritumorally gd on days 1, 3, 5, 8, 10, and 12). Values are Mean * SE of body weight.

Table 3:

Effect of Neurotrophin Neutralizing Antibodies on CFPAC Pancreatic Xenografts in Nude Mice: Relative
Tumor Volume (Absolute Tumor Volume)

G Neutralizing Antibody Normal Rabblt IgG
roup (100 pg each Ab/100 pl) (400 11g/100 pf)
Day 1 1.0 + 0.0 1.0 +0.0
(430.9 +88.3) (430.6 +81.4)
n=8 (n=9) n=8 (n=9)
Day 4 1.34 +0.10 1.24 +0.07
(587.68 +136.78) © (530.76 =91.3)
n=8 (n=9) n=8 (n=9)
Day 8 2.07 +0.24 2.12 +0.18
(899.45 +243.6) (850.7 +157.1)
n=8 (n=9) n=8 (n=9)
‘Day 10 2.84 +0.34 2.61 £0.24
(1313.1 +358.7) (1177.2 £210.2)
n=8 (n=9) n=8 (n=9)
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(continued)
Day 14 3.58 +0.51 3.06 +0.28
(1888.5 +544.1) (1482.0 +298.5)
n=8 (n=9) n=8 (n=9)

Nude mice bearing CFPAC tumors were treated with neutralizing antibody (100 pg each Ab/100 pl, intratumorally and
peritumorally qd on Days 1, 3, 5, 8, 10, 12), or normal rabbit IgG in sterile PBS (400 p.g/100 pl intratumorally and
peritumorally gd on Days 1, 3, 5, 8, 10 and 12). Tumor volumes were determined every 3-4 days. Values are Mean +

SE of relative tumor volume. Values in parentheses are Mean * SE actual tumor volume (mm3).

Table 4:
Effect of Neurotrophin Neutralizing Antibodies on the Body Weights of Nude Mice Bearing CFPAC Xenografts
Group Neutralizing Antibody Normal Rabbit igG
(100 g each Ab/100 pl) (400 p.g/100 pl)

Day 1 22.6 +0.4 ' n=9 22.4 +0.4 n=9

Day 4 23.3 04 n=9 24.2 0.5 n=9

Day 8 25.1 +05 n=9 256 +0.6 n=9

Day 10 25.5 0.5 n=9 25.8 +0.5 n=9

Day 14 25.9 +0.6 n=9 266 0.4 n=9

Nude mice bearing CFPAC tumors were treated with neutralizing antibody (100 ng each Ab/100 pl, intratumorally and
peritumorally gd on Days 1, 3, 5, 8, 10, 12) or normal rabbit IgG in sterile PBS (400 ng/100 p.l intratumorally and
peritumorally gd on Days 1, 3, 5, 8, 10 and 12). Body weights were determined every 3-4 days. Values are Mean + SE
of body weights (g). )

Example 7: Individual Calculated Tumor Volumes and Body Welght

[0083] Exponentially growing cells, which were cultured as described above, were harvested and injected (5 x106
cells/mouse) into the right flank of nude mice. Animals bearing tumors of 100-500 mm? size were randomized into the
appropriate groups and dosing with using a cocktail of neurotrophin (anti-NGF, anti-BDNF, anti-NT-3, and anti-NT-4/5)
neutralizing antibodies (100 p.g of each antibody in a total volume of 100 pl, 50 plintratumorally and 50 pl peritumorally)
or normal rabbit IgG (400 pg/100 ul, 50 pl intratumorally and 50 ul peritumorally). The mice received injections of
antibodies once a day, three days per week on Days 1, 3, 5, 8, 10, and 12.

[0084] Tumors were measured every 2-3 days using a vernier caliper. Tumor volumes, mean tumor volumes and
standard errors were also calculated as described above. Relative tumer volumes were determined at every data point
using the following formula: mean v/mean v, where v, refers to tumor volume at a given day and v, refers to tumor
volume at the initiation of dosing (Day 1). Any mouse with a tumer volume on the final day of analysis that deviated from
the mean tumor volume on the final day of analysis by more than two standard deviations was removed from the analyses
at every data point. Statistical analyses were calculated as described above with p< 0.05 deemed significant.

Effects of Neurotrophin Neutralizing Antlbodies on ASPC1 Xenografts

Treatment cage # | Mouse # Day 1.
Length | width | V(mm3) | Fold
Neut. Ab 1 R-1 7.60 9.80 339.28 1.00
) 100ug/100ul L-1 6.60 8.10 205.74 1.00
it, pt R-2 7.40 5.90 152.02 1.00
L-2 8.80 7.60 287.15 1.00
N=10 Un 5.80 7.20 142.13 1.00
2 R-1 6.60 7.60 186.47 1.00
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(continued)

Effects of Neurotrophin Neutralizing Antlbodles on ASPC1 Xenografts

Treatment | cage # | Mouse # Day 1
Length | width | V(mm3) | Fold
L-1 7.40 8.60 266.58 1.00
R-2 5.60 8.10 162.69 1.00
L-2 7.20 6.00 149.29 1.00
Un 6.60 8.80 234.16 1.00
Average 212.60 1.00
Std. Err. 21.30 0.00
IgG 3 R-1 7.70 7.10 211.83 1.00
100ug/100ul L1 7.60 8.30 262.58 1.00
it, pt R-2 7.10 7.30° 195.39 1.00
L-2 6.00 6.80 136.72 1.00
N=10 Un 7.60 6.60 186.47 1.00
4 R-1 5.70 7.40 144.66 1.00
L-1 8.30 7.70 267.71 1.00
R-2 7.00 7.50 199.30 1.00
L-2 6.00 6.40 124.66 1.00
Un 8.00 8.80 309.64 1.00
Average 203.90 1.00
Std. Err. 19.30 0.00

Effects of Neurotrophin Neutralizing Antibodies on ASPC1 Xenografts

Treatment | cage # | Mouse # Day 3
Length | width | V(mm3) | Fold
Neut. Ab 1 R-1 7.00 800 219.91 0.65
100ug/100ul L-1 8.90 '~ 8.00 3156.02 1.53
it, pt R-2 8.80 6.10 209.40 1.38
L-2 9.20 7.90 325.37 1.13
N=10 Un 6.80 10.00 299.08 2.10
2 R-1 5.90 7.40 152.02 0.82
| L-1 6.00 8.00 175.93 0.66
R-2 9.60 7.20 304.01 1.87
L-2 5.00 6.50 97.85 0.66
Un 5.70 7.80 157.13 0.67
Average 225.50 1.14
Std. Err. 25.50 0.17
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(continued)

Effects of Neurotrophin Neutralizing Antibodies on ASPC1 Xenografts

Treatment | cage# | Mouse # Day 3

Length | width | V(mm3) | Fold
IgG 3 R-1 9.00 7.40 285.95 1.35
100ug/100ul L-1 6.90 7.80 207.12 0.79
it, pt R-2 7.00 8.30 232.72 1.19
L-2 6.70 7.00 168.21 1.23
N=10 Un 9.80 6.00 243.22 1.30

4 R-1 10.00 6.80 299.08 207 -
L-1 11.60 9.60 618.07 2.31
R-2 6.50 8.00 197.40 0.99
L-2 6.35 7.90 187.15 1.50
Un 9.60 7.50 322.33 1.04
Average 276.12 | 1.37
Std. Err. 41.25 0.15

Eftects of Neurotrophin Neutrallzing Antibodies on ASPC1 Xenografts

Treatment | cage# | Mouse# | Day5

Length | width | V(mm3) | Fold

Neut. Ab 1 R-1 6.90 7.00 175.76 0.52

100ug/100ul L-1 8.90 7.00 259.33 1.26

it, pt R-2 8.50 6.20 202.81 1.33

L-2 6.60 7.80 194.08 0.68

N=10 Un 7.90 11.00 429.98 3.03

2 R-1 5.60 6.60 118.05 0.63

L-1 6.80 7.00 171.97 0.65

R-2 8.00 7.60 248.31 1.53

L-2 7.40 6.00 155.76 1.04

Un 6.00 6.60 130.63 | 0.56

Average . 208.66 1.12

Std. Err. 28.40 0.24
— 1gG — -3 - -R-1 750 -} 880 |- 28164 | 1.33-

100ug/100ul L-1 8.90 6.90 254.02 0.97

it, pt R-2 7.90 9.50 341.88 1.75

L-2 9.50 6.20 242.09 1.77

N=10 Un 10.00 6.00 251.33 1.35
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(continued)

Effects of Neurotrophin Neutralizing Antlbodles on ASPC1 Xenografts

Treatment | cage # | Mouse # Day 5
Length | width [ V(mm3) | Fold
4 R-1 9.60 7.50 322.33 223
L-1 10.50 11.60 704.71 263
R-2 8.80 7.00 254.80 1.28
L-2 9.50 7.00 287.26 2.30
Un 9.90 9.30 462.80 1.49
Average 340.28 1.71
Std. Err. 45.54 0.16

Effects of Neurotrophin Neutralizing Antlbodles on ASPC1 Xenografts

Treatment | cage# | Mouse # Day 8
Length | width | V(mm3) Fold
Neut. Ab 1 R-1 8.00 6.60 201.82 | 059
100ug/100ul L-1 8.80 8.00 30964 | 1.50
i, pt R-2 8.80 7.00 25480 | 1.68
L-2 7.20 '7.60 212.02 | 074
N=10 Un 6.70 11.00 | 34152 | 240
2 R-1 6.00 7.90 17249 | 0.93
L-1 5.80 6.60 12427 | 0.47
R-2 6.00 8.00 17593 | 1.08
L-2 8.50 8.80 33878 | 2.27
Un 6.60 6.80 157.44 | 0.67
Average 228.87 1.23
Std. Err. 24.70 0.22
IgG 3 R-1 8.50 8.80 33878 | 1.60
100ug/100ul | L-1 6.90 8.80 24957 | 0.95
it, pt R-2 10.00 9.20 46244 | 237
L2 10.40 6.90 32501 | 2.38
N=10 Un 11.40 6.00 31158 | 1.67
4 R-1 1090 | 6.35 31258 | 2.16
L-1 1100 | 1180 | 77478 | 2.89
R-2 8.80 6.90 24957 | 1.25
L-2 9.50 7.00 287.26 | 2.30
Un 10.40 9.30 49883 | 1.61
Average ' 381.04 | 1.92
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{continued)

Effects of Neurotrophin Neutralizing Antibodles on ASPC1 Xenografts

Treatment

cage #

Mouse #

Day 8

Length

width

V (mm3)

Fold

Std. Enr.

50.90

0.18

Effects of Neurotrophin Neutralizing Antlbodies on ASPC1 Xenografts

Treatment cage # | Mouse# | Day 10
Length | width | V(mm3) | Fold
Neut. Ab 1 R-1 6.30 7.00 153.55 | 0.45
100ug/100ul L-1 8.00 740 | 23868 | 1.16
it, pt R-2 9.60 10.00 | 49260 | 3.24
L-2 6.30 6.60 140.42 | 0.49
N=10 Un 8.00 1000 | 376.99 | 265
2 R-1 6.00. 6.35 12319 | 0.66
L-1 '5.00 6.20 80.90 0.34
R-2 6.20 6.80 14349 | 0.88
L-2 5.50 7.40 13745 | 0.92
Un .00 6.70 102.61 | 0.44
Average 199.90 1.12
Std. Err. 4190 | 0.31
IgG 3 R-1 10.00 800 | 37699 | 1.78
100ug/100ul L-1 7.90 6.20 180.80 | 0.69
it, pt R-2 11.00 880 | 501.78 | 257
L-2 11.75 780 | 469.08 | 343
N=10 Un 11.20 800 | 450.38 | 2.42
4 R-1 11.00 800 | 437.73 | 3.03
L-1 1190 | 1090 | 77424 | 2.89
R-2 9.40 700 | 28251 | 1.42
L-2 9.00 800 | 32044 | 257
Un 10.50 960 | 53043 | 1.7
Average 432.43 225
Std. Err. 51.00 0.26
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Effects of Neurotrophin Neutralizing Antibodies on ASPC1 Xenografts

Treatment cage# | Mouse # | Day12
Length | width | V(mm3) | Fold
Neut. Ab 1 R-1 6.60 7.70 190.26 0.56
100ug/100ul L-1 9.80 8.60 405.99 1.97
it, pt R-2 10.70 11.00 668.66 4.40
L-2 5.30 7.20 124.88 0.43
N=10 Un 7.00 11.00 362.85 255
2 R-1 6.00 7.90 172.49 0.93
L-1 5.50 ~ 5.00 75.59 0.28
R-2 6.00 6.80 136.72 0.84
L-2 6.00 7.40 155.76 1.04
Un 5.00 6.40 95.50 0.41
Average ' 238.80 | 1.34
Std. Err. 58.91 | 0.41
IgG 3 R-1 8.80 10.00 433.12 2.04
100ug/100ul L-1 8.80 6.50 229.12 0.87
it, pt R-2 12.70 10.00 754,74 3.86
L-2 7.80 11.80 472.28 3.45
N=10 Un 1 11.20 8.80 516.06 277
4 R-1 11.00 8.00 437.73 3.038
L-1 12.20 12.20 950.78 3.55
R-2 8.00 10.00 376.99 1.89
L-2 12.00 8.00 | 502.66 4.03
Un 11.00 9.20 535.18 1.73
Average 520.86 272
Std. Err. 63.49 0.33

Effects of Neurotrophin Neutrallzing Antibodies on ASPC1 Xenografts

Treatment cage # | Mouse# | Day 15
Length | width | V(mm3) | Fold
Neut. Ab 1 "R-1 7.50 9.30 306.78 0.90
100ug/100ul L-1 10.00 8.40 404.64 1.97
it, pt R-2 9.40 12.00 631.96 4.16
L-2 7.30 6.85 185.24 0.65
N=10 Un 9.60 12.00 651.44 4.58
2 R-1 6.50 8.40 212.98 1.14
L-1 5.00 5.30 71.46 0.27
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(continued)
Effects of Neurotrophin Neutrallzing Antibodies on ASPC1 Xenografts
Treatment cage # | Mouse # | Day 15
Length | width | V(mm3) | Fold
R-2 7.80 6.40 185.58 1.14
L-2 6.80 7.40 187.07 1.25
Un 5.50 7.00 125.99 0.54
Average 296.31 1.66
Std. Err. 64.40 0.47
IgG R-1 10.20 890 | 453.9345 | 2.14
100ug/100ul . L-1 6.80 9.40 271.0949 1.03
it, pt R-2 11.60 12.90 | 959.8059 | 4.91
L-2 12.90 12.30 1046.803 | 7.66
N=10 Un 12.70 9.00 | 649.3452 | 3.48
R-1 1130 |. 8.30 481.2628 | 3.33
L-1 12.60 12.80 | 1072.467 | 4.01
R-2 10.00 840 | 404.6381 | 2.03
L-2 12.00 840 538.3446 | 4.32
Un 1110 | 11.10 | 716.0916 | 2.31
Average 659.38 3.52
Std. Err. 89.35 0.59

Effects of Neutralizing Antibodies on the Body Weights of Nude Mice Bearing AsPC-1 Xenografts

Treatment cage # | Mouse # Day 1 Day3 | Day5 | Day8 | Day10 | Day 12 | Day 15
Weight (g)

Neut. Ab 1 R-1 22.20 22.90 22.70 22.60 23.20 23.60 25.70
400ug/100ul L-1 24.70 24.70 | 24.00 | 24.20 24.20 23.10 25.50
it, pt R-2 23.00 21.90 21.90 | 21.70 21.60 21.90 22.00
L-2 24.20 24.50 2470 | 2490 24.20 24.40 23.70

Un 22.50 2210 | 22.70 | 21.90 21.40 21.20 22.30

N=10 2 R-1 25.20 23.00 23.00 22.80 2410 24.30 26.10
L-1 22.30 21.50 | 22.30 | 22.40 21.80 22.10 23.30

R-2 2310 - | 2410 | 2420 | 2240 22.50 22.10 25.50

- - — = —L-2- —22.40- |-23.10- 23,50 [ -23.10-| 22.80 -] 21.80 -26.10
Un 21.50 21.10 20.10 23.10 2410 23.40 23.80

Average 23.10 2290 | 2290 | 22.90 23.00 22.80 24.40
Std. Err. 0.30 0.30 0.40 0.30 0.30 0.30 0.40
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(continued)

Effects of Neutralizing Antibodies on the Body Welghts of Nude Mice Bearing AsPC-1 Xenografts

Treatment cage # | Mouse # Day 1 Day3 | Day5 | Day8 | Day10 | Day 12 | Day 15
Weight (g)

IgG 3 R-1 24.70 21.60 | 25.10 -28.00 23.40 23.60 26.10

400 ug/100ul L-1 21.50 21.20 | 2250 | 23.10 24.10 22.40 23.60
it, pt R-2 22.90 22.10 22.80 23.00 22.90 23.70 24.30
L-2 21.80 21 .30 23.10 21.00 23.10 22.30 25.60

N=10 Un 24.00 21.40 | 23.50 | 23.20 22.30 25.10 22.10
"4 R-1 22.80 2210 | 22.20 | 23.40 22.00 23.70 22.80

L1 22.80 21.00 | 22.70 | 24.10 21.50 20.60 22.60

R-2 23.70 24.00 24.20 22 .60 23.30 23.40 25.10

L-2 25.10 23.60 23.60 21.90 22.70 23.60 24.20

Un 23.60 23.00 | 25.00 | 23.40 23.60 25.00 26.30

Average 23.30 22.10 23.50 23.40 22.90 23.30 24.30
Std. Err. 0.30 0.30 0.30 0.50 0.20 0.40 0.40

Effects of Neurotrophin Neutralizing Antibodles on CFPAC Xenografts In Nude Mice
Treatment cage# | Mouse # Day 1

Length width V (mm3) Fold
Neut. Ab 1 R-1 9.60 13.60 792.99 1.00
10%ug/100ul L-1 7.00 6.90 175.76 1.00
it, pt R-2 8.30 10.00 397.65 1.00
L-2 8.10 8.50 299.21 1.00
N=9 0 8.60 8.80 344.75 1.00
2 R-1 8.10 12.30 532.10 1.00
L-1 7.20 6.00 149.29 1.00
R-2 10.30 13.80 . 907.06 1.00
0 9.10 7.20 279.60 1.00
Average 430.90 1.00
Std. Err. 88.30 0.00
IgG 3 R-1 7.00 9.00 263.89 1.00
400ug/100ul L-1 8.30 10.40 422.59 1.00
it, pt R-2 7.70 6.40 181.91 1.00
L-2 9.50 13.00 727.48 1.00
N=9 4 0 10.50 13.00 839.79 1.00
R-1 7.00 9.00 263.89 1.00

21




10

15

25

30

EP 1 261 372 B1

(continued)

Effects of Neurotrophin Neutralizing Antibodies on CFPAC Xenografts in Nude Mice

Treatment cage# | Mouse # Day 1
Length width V (mm3) Fold
L-1 9.00 6.30 227.11 1.00
R-2 8.80 7.90 30395 | 1.00
0 8.50 13.30 645.20 1.00
Average 430.60 1.00
Std. Err. ‘ 81.40 -1.00

Effects of Neurotrophin Neutralizing Antibodles on CFPAC Xenografts in Nude Mice

Treatment cage # | Mouse # Day 4

Length width V (mm3) Fold
Neut. Ab 1 R-1 11.30 15.50 1228.89 1.55
100ug/100ul L-1 6.90 7.00 175.76 1.00
It, pt R-2 10.00 9.70 500.27 1.26
L-2 8.80 9.90 426.51 1.43
N=9 0 7.60 940 - 317.95 0.92
2 R-1 9.40 12.20 648.50 1.22
R2 7.80 8.40 277.88 1.86
R-2 12.80 14.40 1312.54 1.45
0 8.90 9.40 400.81 1.43
Average 587.60 1.35
Std. Err. 136.70 0.09
IgG 3 R-1 7.20 10.00 324.21 1.23
400ug/100ul L-1 9.90 10.00 515.77 1.22
It, pt R-2 8.60 7.30 261.33 1.44
L-2 9.90 13.30 799.73 1.10
N=9 0 10.50 15.30 1085.10 1.29
4 R-1 8.80 10.00 433.12 1.64
L-1 9.60 6.00 235.24 1.04
R-2 9.80 9.90 500.38 1.65

— - — 0- —850 |—13.00 |-—621.97 — 0.96- -] -
Average 530.70 1.29
Std. Err. 91.30 0.08
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Effects of Neurotrophin Neutralizing Antibodies on CFPAC Xenografts In Nude Mice

Treatment cage # | Mouse # Day 8
Length width V (mm3) Fold
Neut. Ab 1 R-1 13.00 21.50 2524 .47 3.18
100ug/100ul L-1 6.85 11.10 357.31 2.03
it, pt R-2 11.90 1400 | 1129.65 2.84
L-2 10.20 11.10 631.35 2.11
N=9 o 8.70 8.80 350.76 1.02
2 R-1 9.80 13.50 807.02 1.52
L-1 - 8.10 9.10 331.91 2.22
R-2 14.40 14.10 1514.94 1.67
0 9.00 10.00 447.68 1.60
Average . 899.45 2.02
Std. Err. 243.60 0.22
IgG 3 R-1 7.90 10.75 414.65 1.57
400ug/100ul L-1 11.80 13.10 1007.68 2.38
it, pt R-2 8.90 9.90 433.66 2.38
L-2 11.90 15.00 1257.07 1.73
N=9 0 12.40 14.80 1306.84 1.56
4 R-1 10.70 12.20 782.616 297
L-1 8.00 10.75 422,153 1.86
R-2 8.80 9.40 394.141 1.30
0 11.70 18.00 1637.51 2.54
Average 850.7 2.03
Std. Err. 1571 0.19

Effects of Neurotrophin Neutralizing Antibodies on CFPAC Xenografts in Nude Mice

Treatment cage # | Mouse# Day 10
Length width | V(mm3) Fold
Neut. Ab 1 R-1 14.00 23.00 3119.1 - 3.93
100ug/100ul L-1 11.60 8.00 476.18 2.7
it, pt R-2 12.00 14.40 - 11943 3.00
L-2 11.50 12.60 914.23 3.06
N=9 0 8.00 10.50 406.84 1.18
, 2 R-1 10.20 13.80 884.42 1.66
L-1 1030 10.00 5474 3.67
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(continued)

Effects of Neurotrophin Neutralizing Antlbodies on CFPAC Xenografts in Nude Mice

Treatment cage# | Mouse# Day 10 )

Length width V {(mm3) Fold

R-2 16.60 20.0'0 3181.2 3.51

0 15.00 10.80 1094.2 3.91

Average 7 1313 2.96
Std. Err. ‘ 358.7 0.325
IgG 3 R-1 10.50 8.60 451.53 1.71
400ug/100ul L-1 14.50 14.60 1612.8 3.82
it, pt R-2 12.60 7.70 515.62 2.83
L-2 17.60 11.10 1467.9 2.02

N=9 0 12.70 19.40 2070.5 247

4 R-1 12.40 10.80 813.4 3.08

L-1 8.00 11.40 463.2 2.04

R-2 13.30 14.00 1330.8 4.38

0 11.80 19.40 1869.9 290

Average 1177 2.81
Std. Err. 210.2 0.29

Effects of Neurotrophin Neutralizing Antibodles on CFPAC Xenografts in Nude Mice

Treatment cage# | Mouse # Day 14

Length width V (mm3) Fold

Neut Ab 1 R-1 15.50 25.60 4269.6 5.38
100ug/100ul L-1 12.10 8.55 559.3 3.18
it, pt R-2 14.90 12.70 1367.3 3.44

L-2 12.60 14.00 1228.4 4.11

N=9 0 10.80 8.00 42525 1.23
2 R-1 14.90 10.20 998.69 1.88

L-1 11.00 10.30 631.8 4.23

R-2 18.90 22.70 4672.5 5.15
0 1570 | 19.60 2843.8 10.17

Average 1889 431
Std. Err. 5441 0.86
1gG 3 R-1 8.60 10.80 471.73 1.79
400ug/100ul L-1 14.80 15.30 1784.4 4.22
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(continued)
Effects of Neurotrophin Neutralizing Antlbodies on CFPAC Xenografts In Nude Mice
Treatment cage # | Mouse# Day 14
Length width V (mm3) Fold
it, pt R-2 11.10 8.70 500.58 275
L-2 12.20 17.20 1615.1 222
N=9 0 15.00 21.00 2968.8 3.54
4 R-1 13.30 11.00 930.72 3.53
L-1 12.60 9.00 641.26 282
R-2 14.10 17.70 2077.7 6.84
0 12.40 21.40 2348.1 3.64
Average 1482 348
Std. Err. 298.6 0.49

Effects of Neutrallzlng Antibodies on the Body Welghts of Nude Mice Bearing CFPAC Xenografts

Treatment cage # Mouse # Day 1 Day 4 Day 8 Day 10 Day 14
Welght (g)

Neut. Ab 1 R-1 23.70 23.90 26.00 26.50 28.00 ..
100ug/100ul L-1 21.80 21.80 23.70 23.50 23.70
it, pt R-2 23.60 23.30 24.60 25.50 26.10
L-2 21.10 21.90 24.00 24.50 24.60
Un 23.80 23.50 25.20 26.00 26.10
N=10 2 R-1 23.60 25.80 27.40 26.00 27.90
L-1 20.50 21.70 23.30 23.70 26.90
R-2 22.50 24.20 26.40 28.50 23.80
Un 25.20 22.30 29.90 33.40 32.80
Average 22.60 23.30 25.10 25.50 25.90
Std. Er. '0.46 0.49 0.50 0.57 0.60
IgG 3 R-1 21.50 22.40 24.30 24.10 25.40
100 ug/100ul L-1 21.90 23.50 25.00 25.80 27.10
It, pt R-2 24.30 26.90 28.10 27.70 27.80
_ L-2 23.80 25.10 27.10 27.20 27.90
N=10 Un 23.00 24.40 25.90 25.90 26.20
4 R-1 22.90 25.20 26.70 27.60 27.40
L-1 20.10 22.40 22.50 23.20 24.40
R-2 2180 | 2550 22.70 26.00 28.60
Un 21.80 24.00 25.30 24.60 26.20
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(continued)
Effects of Neutralizing Antibodies on the Body Weights of Nude Mice Bearing CFPAC Xenografts
Treatment cage # Mouse # Day 1 Day 4 Day 8 Day 10 Day 14
Weight (g)
Average 22.40 24.20 25.60 25.80 26.60
Std. Err. 0.48 0.53 0.62 0.59 0.43

Claims

1.

2. A use according to claim 1 wherein the medicament is for reducing prostatic or pancreatic tumour volume.

3. A use according to claim 1 wherein the medicament is for reducing prostatic or pancreatic tumour growth rate.

4. The use of any one of claims 1 to 3 wherein said neurotrophin is NGF, BDNF, NT-3, NT-4/5, NT-6, or NT-7.

5. The use of any one of claims 1 to 3 wherein said mammal is a human.

6. Theuseofanyone of claims 1to 3 wherein said antibody is a humanised antibody, chimeric antibody, F(ab) fragment,
or F(ab), fragment.

7. The use of any one claims 1 to 3 wherein said antibody is a monoclonal antibody.

Patentanspriche

1. Verwendung eines Anti-Neurotrophin-Antikérpers in der Herstellung eines Medikaments zum Behandeln von Pro-
stata- oder Bauchspeicheldriisenkrebs in einem Sauger.

2. Verwendung nach Anspruch 1, wobei das Medikament zum Reduzieren des Volumens eines Prostata- oder Bauch-
speicheldriisentumors ist.

3. Verwendung nach Anspruch 1, wobei das Medikament zum Reduzieren der Wachstumsrate eines Prostata- oder
Bauchspeicheldriisentumors ist.

4. Verwendung nach einem der Anspriiche 1 bis 3, wobei das Neurotrophin NGF, BDNF, NT-3, NT-4/5, NT-6 oder
NT-7 ist.

5. Verwendung nach einem der Anspriche 1 bis 3, wobei der Sauger ein Mensch ist.

6. Verwendung nach einem der Anspriiche 1 bis 3, wobei der Antikorper ein humanisierter Antikorper, ein chimarer
Antikérper, ein F(ab)-Fragment oder ein F(ab),-Fragment ist.

7. Verwendung nach-einem der Anspriche 1 bis 3, wobelder-Antikdrper ein monoklonaler Antikérper-ist.

Use of an anti-neurotrophin antibody in the manufacture of a medicament for treating prostate or pancreatic cancer
in a mammal.

Revendications

1.

Utilisation d’'un anticorps anti-neurotrophine dans la fabrication d’'un médicament destiné au traitement d’'un cancer
de la prostate ou du pancréas chez un mammifére.
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Utilisation selon la revendication 1, dans laquelle le médicament est destiné & la réduction du volume d’'une tumeur
prostatique ou pancréatique.

Utilisation selon la revendication 1, dans laquelle le médicament est destiné a la réduction de la vitesse de croissance
d’une tumeur prostatique ou pancréatique. '

Utilisation selon 'une quelconque des revendications 1 a 3, dans laquelle ladite neurotrophine est NGF, BDNF, NT-
3, NT-4/5, NT-6 ou NT-7.

Utilisation selon 'une quelconque des revendications 1 a 3, dans laquelle ledit mammifére est un humain.

Utilisation selon 'une quelconque des revendications 1 a 3, dans laquelle ledit anticorps est un anticorps humanise,
un anticorps chimére, un fragment F(ab) ou un fragment F(ab),.

Utilisation selon 'une quelconque des revendications 1 a 3, dans laquelle ledit anticorps est un anticorps monoclonal.
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