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(57) ABSTRACT 

A novel antiproliferative factor comprising a glycopeptide is 
disclosed. In specific embodiments, the novel antiprolifera 
tive factor is associated with the bladder. Compositions, 
diagnostic kits and reagents, and methods of using the 
compounds for identifying and/or treating interstitial cystitis 
and cancer are disclosed. 
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NOVELANTIPROLIFERATIVE FACTOR AND 
METHODS OF USE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims priority to U.S. Provisional 
Patent Application Ser. No. 60/484,010, filed Jul. 1, 2003; 
U.S. Provisional Patent Application Ser. No. 60/515,850, 
filed Oct. 29, 2003; and U.S. Provisional Patent Application 
Ser. No. 60/569,363, filed May 7, 2004, all of which are 
incorporated by reference herein in their entirety. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

0002 The present invention was generated at least in part 
with funds from National Institutes of Health NIH, NIDDK 
DK52596; the Veterans Administration (VA Merit Review 
Funding); and intramural National Cancer Institute funds. 
The United States Government may have certain rights in 
the invention. 

FIELD OF THE INVENTION 

0003. The present invention is directed to fields of medi 
cine, biochemistry, cell biology, and chemistry. More Spe 
cifically, the present invention addresses a novel compound 
and derivatives thereof having growth inhibitory activity. 
The present invention is further directed to uses of the novel 
compounds and derivatives thereof as a biomarker and/or a 
diagnostic for bladder disorders, particularly interstitial cyS 
titis. The present invention also relates to the treatment of 
any disease involving uncontrolled cell proliferation, Such as 
CCC. 

BACKGROUND OF THE INVENTION 

0004. Approximately one million people in the United 
States suffer from the bladder disorder interstitial cystitis, 
which is a chronic painful urinary bladder condition char 
acterized by thinning or ulceration of the bladder epithelial 
lining (Curhan et al., 1999). 
0005 Cystoscopic abnormalities seen in the bladder of 
patients with this disorder include petechial hemorrhages 
called “glomerulations” and ulcers that extend into the 
lamina propria (Hunner's ulcers) (Johansson and Fall, 1990; 
Skoluda et al., 1974). The most consistent histologic abnor 
malities include denudation or thinning of the bladder epi 
thelium to 1-2 cell layers (Johansson and Fall, 1990; 
Skoluda et al., 1974; Tomaszewski et al., 2001). These 
findings Suggest that interstitial cystitis may be caused by an 
inhibition of normal bladder epithelial cell proliferation, 
resulting in a loSS of epithelial barrier integrity with Subse 
quent exposure of Sensory nerve cells in the bladder wall to 
urinary constituents. However, the pathogenesis of interSti 
tial cystitis is heretofore unknown. 
0006 The isolation of an antiproliferative factor (“APF") 
peptide that is made uniquely by bladder epithelial cells 
from interstitial cystitis patients (Keay et al., 2001; Keay et 
al., 2000) and profoundly inhibits normal bladder epithelial 
cell growth (Keay et al., 2003) was previously described. 
U.S. Pat. No. 5,962,645, incorporated by reference herein in 
its entirety, teaches a purified human antiproliferative factor 
(APF) isolated from the urine of patients with interstitial 
cystitis wherein the APF is characterized by a molecular 
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weight of about 1.7 kDa determined by mass spectrometry 
on a Sample in an aqueous acetonitrile Solution and a pl 
range of about 1.38-3.5, and the APF is capable of inhibiting 
normal human bladder epithelial (HBE) and bladder carci 
noma cell proliferation. Picomolar quantities of HPLC 
purified APF were able to induce several changes in normal 
bladder epithelial cells in vitro, including Significantly 
decreased rates of proliferation (Keay et al., 2003) and 
decreased production of a growth factor required for log 
phase growth of bladder epithelial cells (heparin-binding 
epidermal growth factor-like growth factor, or HB-EGF) 
(Keay et al., 2000; Keay et al., 2003). 
0007 HB-EGF has been previously described (for 
example, see U.S. Pat. No. 5,811,393). U.S. Pat. No. 6,156, 
522 describes a method for diagnosing interstitial cystitis in 
a Subject Suffering from bladder dysfunction, Said method 
comprising the steps of (a) measuring the levels of HB-EGF 
like growth factor in the urine Sample of the Subject; and (b) 
comparing Said level with normal levels, wherein decreased 
levels of heparin-binding epidermal growth factor-like 
growth factor, as compared to levels of heparin-binding 
epidermal growth factor-like growth factor in a normal 
population, indicates the presence of interstitial cystitis. U.S. 
Pat. No. 6,232,289 teaches a method for enhancing bladder 
epithelial cell proliferation in a Subject in need thereof, said 
method comprising administering to the subject HB-EGF, in 
an amount effective to enhance bladder epithelial cell pro 
liferation. U.S. Pat. No. 6,376,197 teaches a method for 
diagnosing a condition Such as interstitial cystitis associated 
with inhibited bladder epithelial cell proliferation compris 
ing the Steps of determining the level of epidermal growth 
factor in urine from the Subject; and comparing Said level 
with normal level, according to the following criterion: 
increased level of epidermal growth factor, as compared to 
level of epidermal growth factor in a normal population, 
indicates the presence of the condition. 
0008 Microarray analysis indicated that APF can also 
induce changes in the pattern of cellular gene expression 
toward a more differentiated phenotype (Keay et al., 2003). 
Identification of this factor is therefore important for deter 
mining its potential role in the pathogenesis of interstitial 
cystitis and establishing its utility as a biomarker for this 
disease. 

0009 Preliminary characterization of APF indicated that 
it was a low molecular weight, relatively heat Stable peptide 
(Keay et al., 2000). APF is found in minute quantities in both 
patient urine Specimens and explanted patient bladder cell 
Supernatants, making conventional methods of Structural 
analysis, Such as NMR spectroscopy, unfeasible. AS 
described herein, the complete characterization of this 
potent growth inhibitor provides a novel Structure not pre 
viously disclosed. The complete characterization was made 
using a combination of techniques including mass spectrom 
etry, lectin affinity chromatography, enzymatic analysis, and 
total Synthesis. 

0010 Confirmation of the structure of APF was provided 
using microcapillary liquid chromatography of native and 
synthetic APF derivatives, as well as by demonstration of 
synthetic APF's ability to regulate growth factor production 
and bladder epithelial cell proliferation. Additional evidence 
of APF's identity was provided by identification of mRNA 
that bound to a probe for the frizzled 8-protein segment in 
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cells from interstitial cystitis patients but not controls, as 
well as by binding of rabbit antibodies raised against Syn 
thetic APF to purified native APF from Supernatants of 
bladder epithelial cells of interstitial cystitis patients. 

0.011) Another factor considered to be a cell cycling 
inhibitory factor is described in U.S. Pat. No. 5,916,871, 
wherein the factor comprises a Sialylated glycopeptide pref 
erably having a molecular weight much larger (e.g. 18 kD or 
66 kD) than APF and that inhibits the G1 phase (but not G2) 
of the cell cycle. This previously described factor also had 
a carbohydrate component that accounted for less than 10% 
of its total mass, whereas APF in its native form has 
carbohydrate that accounts for 44% of its total mass. 
0012. Other and further objects, features, and advantages 
will be apparent from the following description of the 
presently preferred embodiments of the invention, which are 
given for the purpose of disclosure. 

BRIEF SUMMARY OF THE INVENTION 

0013 The present invention is directed to a system and 
method that concern an antiproliferative factor (APF). In 
particular aspects of the invention, the APF is associated 
with, related to, localized in, or otherwise provided in vitro, 
in Vivo in an organism, Such as in a mammal, including a 
human; and/or eX Vivo, as in a particular tissue, fluid, or 
organ. It is also contemplated that APF is provided by lower 
life forms, Such as Drosophila, because it bears homology to 
a Segment of a protein found in animals Such as humans, 
mice, and Drosophila. The APF may be associated with a 
particular tissue, fluid, or organ from an organism. In spe 
cific embodiments, the APF is secreted by cells in the 
particular tissue, fluid, or organ, and in additional embodi 
ments the APF is active in the particular tissue, fluid, or 
organ, Such as being active in cells comprised therein. In 
Some embodiments the APF is secreted by and active in cells 
of a particular tissue, fluid, or organ. In a particular aspect, 
the APF is associated with tissues comprising epithelial 
cells, including the following: urinary bladder, ureter, ure 
thra; lung; heart; gastrointestinal tract (including the stom 
ach, Small intestine, large intestine, rectum, liver, pancreas 
and gallbladder); Spleen; male reproductive tract, including 
the Seminal vesicles, prostate, bulbourethral gland, Vas def 
erens, epididymis, testes, and penis, female reproductive 
tract, including the ovaries, Fallopian tubes, uterus, cervix, 
and vagina, kidneys, adrenal glands, thymus, thyroid; skin; 
bone (including Synovium), ocular tissues (including cornea, 
retina, and lens); cochlea, breast tissue, lymph nodes, oral 
mucosa (including gingival), Salivary gland, parotid gland; 
and nasopharygeal mucosa (including sinus mucosa), for 
example. 

0.014. In certain embodiments of the present invention, 
the inventive compound comprises an isolated APF mol 
ecule. The APF molecule of the present invention comprises 
a glycopeptide that inhibits in part or in full cell proliferation 
and/or slowS cell proliferation, for example. In specific 
embodiments, the cell being proliferated is an epithelial cell. 
In particular embodiments, APF may be considered a nega 
tive growth factor, negative growth regulator, or toxin. 
Although in specific embodiments the APF is a urinary 
bladder-specific APF or a urinary bladder epithelial cell 
Specific APF, it is also useful for other tissues, Such as to 
inhibit the proliferation of non-bladder cells, including 
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fibroblasts or prostate cells, for example. Because interstitial 
cystitis patients have the same alterations in the Serum levels 
of HB-EGF and EGF in serum as seen in urine specimens 
(Keay et al., 2000), APF in some embodiments is produced 
in tissueS other the urinary bladder. 

0015. As delineated in Rashid et al. (2004), in specific 
embodiments APF is a cell-cycle modulator. That is, 
explanted cells from normal bladder biopsy Specimens were 
exposed to APF, which increased significantly the propor 
tion of tetraploid and hypertetraploid cells compared to 
controls. Thus, in a particular aspect of the invention, 
exposure of a cell to APF provides a block in cell cycling in 
the G2 and/or M phase cell cycle block and/or the produc 
tion of polyploidy. As such, APF affects cell cycle distribu 
tion, which in particular embodiments contributes at least in 
part to the pathogenesis of bladder disorderS Such as inter 
Stitial cystitis, for example through disruption of normal 
urothelial proliferation and repair processes. In further 
embodiments, exposure of one or more cells to APF results 
in inhibition of proliferation of the one or more cells, which 
may comprise a cell cycle block at any point in the cell 
cycle, although in particular embodiments the block is 
primarily in G2 or M phase. In particular embodiments, 
removal of APF permits the cell cycle to resume. 

0016. In particular embodiments, the molecular weight of 
APF is less than about 3000 Daltons, although in alternative 
embodiment the molecular weight of APF is more than 
about 3000 Daltons. The composition may be further defined 
as comprising a Sugar moiety and a hydrophobic moiety, 
wherein the hydrophobic moiety may be a peptide moiety or 
a lipid moiety. Particular peptide moieties include any 
Suitable structure, although in Specific embodiments they 
may be linear, cyclical, branched, or a combination thereof, 
for example. In further Specific embodiments, the peptide 
moiety comprises homology to at least part of a frizzled 
polypeptide, Such as having homology to at least part of a 
transmembrane domain of frizzled 8, Such as one comprised 
in the exemplary sequence described in NP 114072 (SEQ 
ID NO:7), encoded by the exemplary polynucleotide in 
NM 031866 (SEQ ID NO:8). In other specific embodi 
ments, the peptide component of APF comprises total or 
Substantially total homology to at least part of the putative 
Sixth transmembrane domain of frizzled 8, a G-protein 
coupled receptor whose natural ligand is Wnt, an important 
regulator of cell proliferation. An example of a Secreted 
frizzled related protein is described in U.S. Pat. No. 6,600, 
018, which is incorporated by reference herein in its entirety. 
0017 For example, the peptide moiety may comprise less 
than about 50%, about 50% homology to at least part of 
frizzled 8, about 55% homology, about 60% homology, 
about 65% homology, about 70% homology, about 75% 
homology, about 80% homology, about 85% homology, 
about 90% homology, about 95% homology, or 100% 
homology. A skilled artisan is aware, however, that in those 
embodiments involving, for example, peptide mimetics 
Sequence homology is not used to determine functionality, 
but rather chemical characteristics of hydrophobicity and 
physical and chemical Similarities (i.e. polarity, Steric bulk, 
hydrogen boding capabilities). 

0018. In an object of the invention, APF is a sensitive and 
Specific biomarker for a bladder disorder Such as interstitial 
cystitis (IC), and in a specific embodiment it plays a critical 
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role in the pathogenesis of IC by profoundly inhibiting 
bladder cell proliferation, Such as via regulation of gene 
expression (Such as by increased E-cadherin production, for 
example) and alterations in the production of specific growth 
factors (such as HB-EGF and EGF, for example). More 
specifically, the inhibition of bladder cell proliferation by 
APF involves inhibition of HB-EGF production; stimulation 
of cellular EGF, E-cadherin, arylsulfatase A, phosphoribo 
Sylpyrophosphate synthetase-associated protein 39, or SWI/ 
SNF complex 170 kDa subunit gene expression; or inhibi 
tion of cellular putative tRNA synthetase-like protein, 
vimentin, neutral amino acid transporter B, possible GTP 
binding protein, alpha 1 catenin, alpha 2 integrin, cyclin D1 
and JNK or ribosomal protein L27a gene expression. 
0019. In one specific aspect of the invention, APF is an 
acidic, heat Stable Sialoglycopeptide comprising 9 amino 
acid residues (such as, for example, TVPAAVVVA, SEQID 
NO:1; SVPAAVVVA, SEQ ID NO:3: TVPAAVVLA, SEQ 
ID NO:4; or SLPAAVVVA, SEQ ID NO:5) covalently 
linked through the N-terminal threonine, Serine, or cysteine, 
for example, to an N-acetylgalactosamine or N-acetylglu 
cosamine residue that is linked via an O. or B configuration 
to galactose, and Sialylated on the galactose moiety via 2,3 
linkage. The anomeric configuration of the glycosyl bond is 
alpha in particular embodiments, although it may be beta in 
alternative embodiments. 

0020. In a specific embodiment of the present invention, 
the peptide component of APF is hydrophobic and may be 
Substituted for a non-proteinaceous moiety that is also 
hydrophobic, Such as a lipid. Thus, in particular aspects of 
the invention, the peptide/lipid moiety of APF facilitates 
asSociation with a membrane, Such as being inserted, linked, 
bound, intercalated, or otherwise associated thereto, or, 
alternatively, by binding to a membrane Surface receptor, 
and the Sugar moiety of native APF comprises a high level 
of the functional activity of the molecule. 
0021. The present invention encompasses isolated natu 
rally-existing APF, synthetic APF, derivatives thereof, or 
mixtures thereof. Like native APF, synthetic APF pro 
foundly inhibited bladder epithelial cell proliferation (IC= 
0.4 nM) and HB-EGF production, while stimulating EGF 
production. Synthetic APF also inhibited proliferation of 
bladder carcinoma cells that are sensitive to native APF. In 
Specific embodiments of the invention, desialylated native 
APF and nonsialylated synthetic APF comprise functional 
activity as their Sialylated counterparts, although nonglyco 
Sylated Synthetic peptide and the beta anomer of glycosy 
lated synthetic APF comprised less desirable activity. 
0022. In one embodiment, the APF compound comprises 
a Sugar moiety having one or more Sugars, wherein the 
Sugars are referred to herein as a first Sugar, a Second Sugar, 
a third Sugar, and So forth. Although any of the SugarS may 
be covalently linked to a peptide, for example, in Specific 
embodiments the third Sugar is covalently linked to a 
peptide, Such as one having a Sequence essentially as Set 
forth in SEQ ID NOS:1, 3, 4, or 5, or it may be alternatively 
linked to a lipid molecule. The Sugar moiety may include 
naturally-occurring Sugars, Synthetic Sugars, derivatives 
thereof including Sugar mimetic components, and/or any 
combination thereof. 

0023 Certain compounds of the present invention com 
prise a peptide moiety, which may be characterized by 
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having a terminal Subunit having a polar chemical charac 
teristic and/or a heteroatom therein. The Subunits of the 
peptide may include naturally-occurring amino acid resi 
dues, unnatural amino acids, derivatives of amino acids, 
Such as methylated amino acids, peptidomimetic compo 
nents and/or any combination thereof. In alternative embodi 
ments, the peptide moiety is replaced with a lipid molecule, 
Such as an omega fatty acid, including myristic or palmitic 
acid, or other lipids Such as phosphatidylcholine, phosphati 
dylethanolamine, and the like. 

0024. In preferred embodiments, the Sugar molecule 
includes one or more of a Sialic acid, galactose, glucose, 
N-acetylglucosamine, and/or N-acetylgalactosamine, for 
example. In certain embodiment, the Sialic acid molecule is 
covalently linked to the galactose or glucose through a (2,3), 
a (2, 6), a (2, 8), and/or a (2.9) linkage. A skilled artisan is 
aware of the nomenclature used in Sugar/carbohydrate 
chemistry to identify the atom at the locations Specified. 
Alternatively, the galactose or glucose is covalently linked to 
the N-acetylgalactosamine or N-acetylglucosamine mol 
ecule through a 1->3, a 1->6 or a 1->4 linkage. In a further 
preferred embodiment, the N-acetylgalactosamine or 
N-acetylglucosamine Sugar molecule is linked to the hydro 
phobic moiety in the alpha configuration. 

0025. In those compositions of the present invention 
comprising a lipid moiety, the lipid moiety may be a 
Saturated fatty acid Such as, for example, caprylic acid, 
capric acid, lauric acid, myristic acid, palmitic acid, or 
Stearic acid; an unsaturated fatty acid Such as, for example, 
palmitoleic acid, oleic acid, linoleic acid, ricinoleic acid, 
and/or arachindonic acid; esterified fatty acids Such as, for 
example, Steroid alcohols in which an ester is added to an 
alcohol on the lipid, omega fatty acids, including myristic 
and palmitic acids, phosphate-containing fats Such as, for 
example, phosphatidylcholine and phosphatidylethanola 
mine; or Surfactants characterized by having a polar head 
and a non-polar tail. In general, the critical property of the 
lipid is the chemical characteristic of hydrophobicity Such 
that the lipid is able to associate, intercalate or otherwise 
bind to a bilayer lipid cell membrane. 

0026. Also contemplated are derivatives of APF in which 
the peptide having a Sequence essentially as Set forth in SEQ 
ID NO:1 is a fragment thereof, wherein the fragment is 1 to 
about 8 amino acids of SEQID NO:1. Analogous fragments 
are contemplated for SEQID NO:3, SEQ ID NO:4, SEQ ID 
NO:5, and SEQ ID NO:6. It is further contemplated that the 
peptide moiety may be a nonapeptide or longer than a 
nonapeptide, Such as having 10 or more amino acids in the 
peptide moiety, or having 15 or more amino acids in the 
peptide moiety. 

0027. It is contemplated that among the derivatives of 
APF are natural precursors or metabolites of APF. Further, 
natural or synthetic APF or their derivatives may be labeled 
with a detectable molecule Such as, for example, a fluores 
cent, colorimetric, or radioactive moiety. In all cases, the 
compounds of the present invention alter cellular functions 
in a manner Similar to or identical to the alterations affected 
by native APF. Examples of cellular functions altered by 
APF include inhibition of HB-EGF production; stimulation 
of cellular EGF, E-cadherin, arylsulfatase A, phosphoribo 
Sylpyrophosphate synthetase-associated protein 39, or SWI/ 
SNF complex 170 kDa subunit gene expression; or inhibi 
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tion of cellular putative tRNA synthetase-like protein, 
vimentin, neutral amino acid transporter B, possible GTP 
binding protein, alpha 1 catenin, alpha 2 integrin, cyclin D1 
and JNK or ribosomal protein L27a gene expression. 
0028 Oligonucleotides that encode the nonapeptide of 
SEQ ID NO:1 or biologically functional derivatives thereof, 
such as the peptides of SEQID NO:3, SEQID NO:4, or SEQ 
ID NO:5, for example, and/or precursors of APF are also 
contemplated herein. An exemplary oligonucleotide that 
encodes SEQ ID NO:1 is SEQID NO:2. However, given the 
limited choices of triplet nucleotides per given codon for a 
particular amino acid, a skilled artisan recognizes that a 
polynucleotide encoding a peptide of the invention, exem 
plary embodiments of which include SEQ ID NO:1, SEQ ID 
NO:3, SEQ ID NO:4, SEQ ID NO:5, or SEQ ID NO:6 are 
limited in number and are well within the scope of the 
invention. This is particularly true given the further subset of 
codons available for encoding hydrophobic amino acids, 
which are preferably comprised in at least part of the peptide 
moiety of the APF molecule. 
0029 Compositions comprising the APF compounds of 
the present invention are contemplated. The compositions 
may further comprise a delivery agent, Such as a lipoSome; 
encapsulated cell; conjugated molecules, Such as antibodies 
(Safavy et al., 2003), other peptides, and a variety of 
non-peptide conjugates (including folate and polyethylene 
glycol, Aronov et al., 2003); drugs, Such as geldanamycin 
(Mandler et al., 2004) or insulin (Ou et al., 2003); liposomes 
(Heath and Martin, 1986); lactosaminated human albumin 
(Di Stefano et al., 2003); polyethylene glycol (PEG) 
(Aronov et al., 2003); nanoparticles, Such as colloidal gold; 
or other molecules that bind to cell Surface receptors to 
facilitate cellular interaction with or uptake of APF. 
0030 Use of such novel compositions is another object of 
the present invention. Specifically, the present invention is 
directed to a diagnostic kit for the detection of a bladder 
disorder, more specifically interstitial cystitis, comprising a 
compound of the present invention. In Specific embodi 
ments, a diagnostic kit of the present invention comprises 
one or more antibodies to an epitope on the peptide, Sugar, 
or glycopeptide moiety of an APF molecule. The antibodies 
may be polyclonal, monoclonal, or the kit may comprise 
both polyclonal and monoclonal antibodies. 
0031. In some aspects of the invention, there is a method 
that detects a bladder disorder in an individual by assaying 
for an APF molecule. In specific embodiments, the bladder 
disorder is interstitial cystitis. The present invention pro 
vides the advantage of being able to assay for an APF 
molecule by non-invasive means, although in alternative 
embodiments invasive means may be used. A Sample may be 
obtained from the individual and assayed directly or indi 
rectly for the APF molecule. In specific embodiments, the 
Sample comprises urine, plasma, or other bodily fluid Speci 
men, Such as whole blood, feces, Saliva, nipple aspirate, 
mucus, or Sweat. A urine Sample may be obtained following 
Voiding from the individual, and it may be obtained via a 
catheter. 

0.032 Diagnostic methods may comprise detection of one 
or more Sugar moieties of the APF molecule and/or they may 
comprise detection of the peptide or lipid moieties or a 
combination of peptide and/or lipid and/or Sugar moieties of 
the APF molecule. In Specific embodiments, assaying Steps 
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comprise introduction to a Sample an antibody directed to an 
epitope of the peptide moiety of an APF molecule. In 
embodiments wherein APF comprises a lipid moiety, this 
may be used for diagnosing utilizing Suitable assaying 
means Such as Standard methods available to detect a lipid 
molecule. 

0033. The present invention is also directed to methods of 
treating epithelial hyperplasia or malignancies of epithelial 
origin comprising administering an effective amount of APF 
or derivatives thereof to a patient in need of Such treatment. 
0034. The present invention is directed to methods of 
treating fibroblast hyperplasia or malignancy comprising 
administering an effective amount of APF or derivatives 
thereof to a patient in need of Such treatment. 
0035. The present invention is directed to methods of 
treating lymphoreticular malignancies or Solid tumors com 
prising administering an effective amount of APF or deriva 
tives thereof to a patient in need of Such treatment. 
0036) The present invention is directed to methods of 
treating cancer comprising administering an effective 
amount of APF or derivatives thereof to a patient in need of 
Such treatment. Any kind of cancer may be treated, Such as 
bladder, lung, breast, prostate, brain, Stomach, colon, Spleen, 
liver, pancreatic, melanoma, head and neck, thyroid, and So 
forth. In Specific embodiments, though, the invention is 
useful for treating bladder or prostate cancer, comprising 
co-administering an effective amount of APF or derivatives 
thereof to a patient in need of Such treatment. In additional 
aspects of the invention, the APF improves, facilitates, or 
assists in overcoming resistance or improving Sensitivity to 
a cancer therapy Selected from the group of chemotherapy, 
radiotherapy, Surgery gene therapy, and/or immunotherapy. 

0037. The compounds of the present invention also have 
antiangiogenic properties and are contemplated for use in 
methods of treatments benefiting from inhibiting or slowing 
the formation and/or differentiation of blood vessels, such as 
blood vessels that feed a tumor. 

0038. The APF compounds of the present invention are 
also useful as an antifungal agent. 
0039 The APF compounds may be used to generate 
antibodies thereto, in which the antibodies may be used for 
treating interstitial cystitis. In particular embodiments, the 
present invention encompasses generating antibodies 
against a peptide moiety, Sugar moiety, and/or glycopeptide 
moiety of an APF composition. For example, antibodies are 
generated against a peptide moiety of APF, Such as one 
comprising SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:4, 
SEQ ID NO:5, or SEQ ID NO:6, for example. The antibod 
ies that are generated may be polyclonal or monoclonal. AS 
used herein, the term “antibody' is intended to refer broadly 
to any immunologic binding agent Such as IgG, IgM, IgA, 
IgD and IgE. Generally, IgG and/or IgM are preferred 
because they are the most common antibodies in the physi 
ological situation and because they are most easily made in 
a laboratory Setting. 

0040. The term “antibody” may also be used to refer to 
any antibody-like molecule that has an antigen binding 
region, and includes antibody fragments Such as Fab', Fab, 
F(ab')2, single domain antibodies (DABs), Fv, scFv (single 
chain Fv), and the like. The techniques for preparing and 
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using various antibody-based constructs and fragments are 
well known in the art. Means for preparing and character 
izing antibodies are also well known in the art (See, e.g., 
Antibodies: A Laboratory Manual, Cold Spring Harbor 
Laboratory, 1988; incorporated herein by reference). Anti 
bodies of the invention are prepared by immunizing an 
animal with a composition in accordance with the present 
invention and collecting antisera from that immunized ani 
mal. 

0041 AS is also well known in the art, the immunoge 
nicity of a particular immunogen composition can be 
enhanced by the use of non-specific Stimulators of the 
immune response, known as adjuvants. Suitable adjuvants 
include all acceptable immunostimulatory compounds, Such 
as cytokines, chemokines, cofactors, or toxins, for example. 
Adjuvants that may be used include IL-1, IL-2, IL-4, IL-7, 
IL-12, Y-interferon, GMCSP, BCG, aluminum hydroxide, 
MDP compounds, such as thur-MDP and nor-MDP, CGP 
(MTP-PE), lipid A, and monophosphoryl lipid A (MPL). 
RIBI, which contains three components extracted from 
bacteria, MPL, trehalose dimycolate (TDM) and cell wall 
skeleton (CWS) in a 2% squalene/Tween 80 emulsion is also 
contemplated. MHC antigens may even be used. Exemplary, 
often preferred adjuvants include complete Freund's adju 
vant (a non-specific stimulator of the immune response 
containing killed Mycobacterium tuberculosis), incomplete 
Freund's adjuvants and aluminum hydroxide adjuvant. 
0.042 Alternatively, the APF compounds are used to 
prepare antisense oligonucleotides, Small interfering RNA 
molecules, or other substances that inhibit APF production 
or activity. 
0043. In yet another embodiment, the APF compounds 
are used to generate an animal model for interstitial cystitis. 
In an exemplary animal model, the animal is stimulated to 
develop Symptoms (Such as bladder or pelvic pain, increased 
urinary frequency, and/or increased urinary urgency) or 
findings (such as thinning and/or ulceration of the bladder 
epithelium) associated with interstitial cystitis following 
exposure of the bladder epithelium to APF. This exposure 
could result from the direct administration of synthetic or 
native APF intravesically, or the expression/biosynthesis of 
APF by bladder epithelial cells following transfection with 
a polynucleotide encoding the peptide moiety of the APF 
molecule, for example. The gene can further be introduced 
into the cells by direct methods (such as electroporation or 
membrane fusion) or by indirect methods (such as via a viral 
vector). It should be noted that the sequence of mouse and 
human frizzled 8 is identical over the 9 amino acids that are 
homologous to the peptide moiety of the APF molecule, and 
mouse fibroblasts are sensitive to the antiproliferative effects 
of APF, allowing for the development of a mouse model for 
this disorder based on the APF. An exemplary human 
frizzled 8 polypeptide is SEQ ID NO:7, and an exemplary 
mouse frizzled 8 polypeptide is SEQ ID NO:9 
(NP 032084). 
0044) In another embodiment, an APF composition is 
utilized in an animal model for psoriasis, Such as one 
comprising spontaneous psoriasiform Skin lesions (Schon, 
1999). Other exemplary disease models include animal 
models for testing the effects of APF on hyperplasia, includ 
ing a model comprising athymic, asplenic nude rats (Polo et 
al., 1999) and a hairless guinea pig model for keloid for 
mation (Clugston et al., 1995). 
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0045. In yet another embodiment, a method of detecting 
APF activity using a cell proliferation inhibition assay (Such 
as inhibition of tritiated thymidine or bromodeoxyuridine 
incorporation, for example) using normal bladder epithelial 
cells or cells derived from bladder carcinomas is provided, 
wherein the presence of APF indicates interstitial cystitis is 
present or has the predisposition to develop. These methods 
are particularly advantageous, because they may be non 
invasive, i.e., the Sample may be a urine Sample that may or 
may not be obtained via catherization. A urine Sample may 
be obtained upon Voiding from an individual. 
0046. In another embodiment, there is a method of 
detecting APF by completing a direct assay for the APF 
glycopeptide using an antibody-based method (Such as 
ELISA), mass spectrometry (MS) or nuclear magnetic reso 
nance (NMR), or a combination thereof. 
0047 The present invention also encompasses APF com 
positions for use as a Stimulus, given the ability to Stimulate 
Specific cell signaling pathway(s), including (but not limited 
to) the Wnt signaling pathways. 
0048. In an embodiment of the present invention, there is 
an isolated or Synthesized composition comprising a urinary 
bladder antiproliferative factor having one or more Sugar 
moieties, wherein at least one Sugar moiety is linked to a 
hydrophobic moiety. The composition may be further 
defined as a urinary bladder epithelial cell antiproliferative 
factor. The molecular weight of the factor may be less than 
about 3000 Daltons. In specific embodiments, the hydro 
phobic moiety comprises one of the following: a peptide 
moiety, which may be linear, cyclical, or branched; or a lipid 
moiety. The APF composition comprises a Sialoglycopep 
tide, in Specific embodiments, although in alternative 
embodiments it comprises a glycopeptide or a peptide. In 
additional embodiments, the peptide has homology to at 
least part of a frizzled polypeptide, Such as having homology 
to at least part of a transmembrane domain of frizzled 8. 
0049. In particular embodiments, the composition is fur 
ther defined as comprising about one to about Six Sugar 
moieties, and a peptide moiety of about two to about fifteen 
amino acid residues, wherein one of the residues is a linking 
amino acid, and wherein the peptide is linked to at least one 
of the Sugar moieties at a heteroatom of the linking amino 
acid, which may be polar, Such as a Serine, a threonine, a 
cysteine, a lysine, an arginine, or a tyrosine. Thus, it is 
contemplated that the heteroatom linked to the Sugar moiety 
is an oxygen, nitrogen and/or a Sulfur atom. In further 
Specific embodiments, the composition comprises three 
Sugar residues and nine amino acids, wherein the linking 
amino acid is a Serine or a threonine. In yet other specific 
embodiments, the composition comprises two Sugar residues 
and nine amino acids 

0050. The Sugar moiety comprises a naturally occurring 
Sugar, a Synthetic Sugar, a derivative of a naturally occurring 
Sugar, or a derivative of a Synthetic Sugar. More specifically, 
at least one Sugar moiety is an amino Sugar Such as a Sialic 
acid (N-acetylneuraminic acid) molecule, and in Some 
embodiments, and in Some embodiments, the amino Sugar is 
linked to at least another (Second) Sugar via a (2.3) linkage, 
a (2,6) linkage, a (2,8) linkage, or a (2.9) linkage. The 
linkage between at least one Sugar moiety and a peptide 
moiety is a covalent linkage; the linkage between a Sugar 
moiety and a lipid moiety is a covalent linkage; and other 
linkages described herein may be covalent. 



US 2005/0096263 A1 

0051. In specific embodiments involving more than one 
Sugar moiety, the linkage between one Sugar moiety and 
another Sugar moiety is a 1->3 linkage, a 1->4 linkage, or 
a 1->6 linkage. In other embodiments, the linkage between 
at least one Sugar moiety and a hydrophobic moiety, Such as 
a peptide or a lipid, is in the alpha or beta configuration. 
0.052 The peptide moiety of the composition is further 
defined as comprising a naturally occurring amino acid, an 
unnatural amino acid, a derivative of a naturally occurring 
amino acid, a derivative of an unnatural amino acid, a 
modified amino acid, a backbone-modifying amino acid, or 
a mixture thereof. The peptide moiety is further defined as 
comprising one or more backbone-modifying amino acids 
that comprise reduced peptide bonds. Modified amino acids 
may be further defined as a methylated amino acid, an 
acetylated amino acid, a beta amino acid, or an amino acid 
mimetic. 

0053. The peptide moiety is about nine amino acids in 
length, in Some aspects of the invention, and may comprise 
SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:4, or SEQ ID 
NO:5. The lipid moiety in specific embodiments comprises 
a Saturated fatty acid Such as, for example, caprylic acid, 
capric acid, lauric acid, myristic acid, palmitic acid, or 
Stearic acid; an unsaturated fatty acid Such as, for example, 
palmitoleic acid, oleic acid, linoleic acid, ricinoleic acid, 
arachindonic acid; esterified fatty acids Such as, for example, 
Steroid alcohols in which an ester is added to an alcohol on 
the lipid, omega fatty acids, including myristic and palmitic 
acids, or phophate-containing fats Such as, for example, 
phosphatidylcholine and phosphatidylethanolamine; or Sur 
factants characterized by having a polar head and a non 
polar tail. 
0.054 An APF composition of the present invention may 
be further defined as comprising a label, Such as a fluores 
cent moiety, a colorimetric moiety, or a radioactive moiety. 
In certain embodiments, the label is attached to at least one 
of the one or more Sugar moieties, Such as Sialic acid, 
glucose, galactose, N-acetylgalactosamine or N-acetylglu 
cosamine. Alternatively, the label is attached any Suitable 
atom in a peptide, Such as within at least one of the amino 
acids making up the peptide moiety, Such as at a heteroatom 
in a Serine, threonine, or cysteine amino acid Subunit, or 
attached to the carboxyl group at the carboxyl end of the 
peptide. Alternatively, the label is attached to at least one of 
the atoms of the lipid moiety Such as at a double bond in an 
unsaturated fatty acid (i.e., oleic acid and the like),or at a 
polar head group of a lipid (alcohol). 
0055. In specific embodiments of the present invention, 
the APF composition is further defined as: 

0056 (a) Sialic acid-galactose-Nacetylgalac 
tosamine-threonine-Valine-proline-alanine-alanine 
Valine-Valine-Valine-alanine; 

0057 (b) Sialic acid-galactose-Nacetylglu 
cosamine-threonine-Valine-proline-alanine-alanine 
Valine-Valine-Valine-alanine; or 

0.058 (c) Sialic acid-galactose-Nacetylglucosamine 
Serine-leucine-proline-alanine-alanine-Valine-Va 
line-Valine-alanine. 

0059. As described further in the Examples herein, the 
APF compositions of the present invention are alternatively 
defined as any one of (a), (b) or (c) without a Sialic acid 
molecule. 
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0060. The composition of (a) may be further defined as 
having one (or one or more) of the following: the Sialic acid 
is linked to galactose via a 2.3 linkage; the galactose is 
linked to the N-acetylgalactosamine via a 1.3 linkage; and/or 
the N-acetylgalactosamine is linked to threonine via an O 
linkage in an alpha configuration. 
0061 The composition of (b) may be further defined as 
having one (or one or more) of the following: the Sialic acid 
is linked to galactose via a 2.3 linkage; the galactose is 
linked to the N-acetylglucosamine via a 1.4 linkage; and/or 
the N-acetylglucosamine is linked to threonine via an O 
linkage in an alpha configuration. 
0062) The composition of (c) may be further defined as 
having one (or one or more) of the following: the Sialic acid 
is linked to galactose via a 2.3 linkage; the galactose is 
linked to the N-acetylglucosamine via a 1.4 linkage; and/or 
the N-acetylglucosamine is linked to Serine via an O linkage 
in an alpha configuration. 
0063. In some embodiments of the present invention, the 
composition further comprises a delivery vehicle, Such as a 
liposome, a cell, a conjugated molecule, a nanoparticle, or a 
mixture thereof. The conjugated molecule may comprise an 
antibody, a peptide, folate, polyethylene glycol, a drug, a 
liposome, a microSphere, or lactosaminated human albumin. 
The nanoparticle may comprise colloidal gold. 
0064. The composition may be comprised in a pharma 
ceutically acceptable excipient. The composition may also 
reversibly arrest cell proliferation. In specific embodiments, 
the composition is further defined as comprising activity for 
arresting cell cycling primarily in G2 or M phase or both. 
0065. In other embodiments of the present invention, 
there is an isolated peptide Selected from the group consist 
ing of SEQ ID NO:1; SEQ ID NO:3: SEQ ID NO:4; SEQ ID 
NO:5, or a functional derivative thereof. The functional 
derivative thereof may be further defined as comprising a 
conservative Substitution at one or more amino acids of the 
peptide. The conservative substitution may be further 
defined as a Substitution at Serine, threonine, proline, or a 
combination thereof. In specific embodiments, the conser 
Vative Substitution comprises a hydrophobic conservative 
Substitution, Such as a Substitution at one or more alanines, 
one or more valines, one or more prolines, or a combination 
thereof. In Specific embodiments, a function of peptides of 
the invention contemplated here is for use as a Standard in 
a kit (Such as to quantify APF in Samples, as an antiprolif 
erative factor, and/or as a means for inducing antibody 
production. 
0066. In additional embodiments of the present inven 
tion, there is an isolated polynucleotide encoding SEQ ID 
NO:1, which may be further defined as SEQ ID NO:2. 
0067. The polynucleotides may be further defined as 
having one or more of the following: a codon for threonine 
Selected from the group consisting of ACA, ACC, ACG, and 
ACU; a codon for one or more valines selected from the 
group consisting of GUA, GUC, GUG, and GUU; a codon 
for proline Selected from the group consisting of CCA, CCC, 
CCG, and CCU; and a codon for one or more alanines 
selected from the group consisting of GCA, GCC, GCG, and 
GCU. 

0068. In another embodiment, there is an isolated poly 
nucleotide encoding SEQ ID NO:3, such as one further 
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defined as having one or more of the following: a codon for 
Serine Selected from the group consisting of AGC, AGU, 
UCA, UCC, UCG, and UCU; a codon for one or more 
Valines Selected from the group consisting of GUA, GUC, 
GUG, or GUU; a codon for proline selected from the group 
consisting of CCA, CCC, CCG, or CCU; and a codon for 
one or more alanines Selected from the group consisting of 
GCA, GCC, GCG, or GCU. 

0069. In an additional embodiment, there is an isolated 
polynucleotide encoding SEQ ID NO:4, such as one further 
defined as having one or more of the following: a codon for 
threonine Selected from the group consisting of ACA, ACC, 
ACG, and ACU; a codon for one or more valines selected 
from the group consisting of GUA, GUC, GUG, and GUU; 
a codon for proline Selected from the group consisting of 
CCA, CCC, CCG, and CCU; a codon for one or more 
alanines Selected from the group consisting of GCA, GCC, 
GCG, and GCU, and a codon for leucine selected from the 
group consisting of UUA, UUG, CUA, CUC, CUG, and 
CUU. 

0070. In another embodiment of the present invention, 
there is an isolated polynucleotide encoding SEQ ID NO:5, 
Such as one further defined as having one or more of the 
following: a codon for Serine Selected from the group 
consisting of AGC, AGU, UCA, UCC, UCG, and UCU; a 
codon for leucine Selected from the group consisting of 
UUA, UUG, CUA, CUC, CUG, and CUU; a codon for 
proline Selected from the group consisting of CCA, CCC, 
CCG, and CCU; a codon for one or more alanines selected 
from the group consisting of GCA, GCC, GCG, and GCU; 
and a codon for one or more valines Selected from the group 
consisting of GUA, GUC, GUG, and GUU. 

0071. In additional embodiments of the present inven 
tion, there is a kit, comprising the APF composition housed 
in a Suitable container. There may be a kit for use in 
diagnosing a bladder disorder in a Subject, comprising an 
antibody composition that binds immunologically to an 
epitope of a peptide, Sugar, or glycopeptide epitope of an 
antiproliferative factor, Said antibody composition housed in 
a Suitable container. In specific embodiments, the antipro 
liferative factor is a urinary bladder antiproliferative factor. 
The peptide may comprise one or more hydrophobic amino 
acids. 

0.072 In a specific embodiment, the antibody binds 
immunologically to an epitope of SEQ ID NO:1 or a 
glycopeptide derivative thereof and/or the peptide comprises 
an epitope of SEQID NO:1 and is about 2 to 15 amino acids 
in length; the antibody binds immunologically to an epitope 
of SEQID NO:3 or a glycopeptide derivative thereof and/or 
the peptide comprises an epitope of SEQ ID NO:3 and is 
about 2 to 15 amino acids in length; the antibody binds 
immunologically to an epitope of SEQ ID NO:4 or a 
glycopeptide derivative thereof and/or the peptide comprises 
an epitope of SEQID NO.4 and is about 2 to 15 amino acids 
in length; the antibody binds immunologically to an epitope 
of SEQID NO:5 or a glycopeptide derivative thereof and/or 
the peptide comprises an epitope of SEQ ID NO:5 and is 
about 2 to 15 amino acids in length; and/or the antibody 
binds immunologically to an epitope of SEQ ID NO:6 or a 
glycopeptide derivative thereof and/or the peptide comprises 
an epitope of SEQID NO:6 and is about 2 to 15 amino acids 
in length. 
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0073 Antibodies in the kit may include monoclonal 
antibodies; polyclonal antibodies, or both. The antibody may 
be labeled. 

0074 Akit of the present invention comprises a detection 
means for detecting APF compositions in a Sample and 
includes antibodies, markerS Such as fluorescent reporter 
molecules, and/or capture molecules that target a Sugar or 
peptide moiety of the composition, in additional embodi 
mentS. 

0075. In another embodiment of the present invention, 
there is a composition comprising antibodies or binding 
portions thereof, wherein Said antibodies or binding portions 
bind to a peptide, Sugar, or glycopeptide moiety of a urinary 
bladder antiproliferative factor, wherein Said antiprolifera 
tive factor comprises one or more Sugar moieties. In specific 
embodiments, the antibodies or binding portions bind to a 
peptide moiety of the antiproliferative factor and inhibit 
activity of the APF molecule thereby. The antibodies may be 
polyclonal antibodies, monoclonal antibodies, or a mixture 
thereof. In specific embodiments, the peptide is SEQ ID 
NO:1, SEQ ID NO:3, SEQ ID NO:4, or SEQ ID NO:5. 
0076. In an additional embodiment of the present inven 
tion, there is a method of detecting a bladder disorder in an 
individual, comprising the Step of assaying for an APF 
composition. In specific embodiments, the bladder disorder 
is interstitial cystitis. In Specific embodiments, the assaying 
Step is non-invasive or invasive to the individual. In specific 
embodiments, the method is further defined as obtaining a 
Sample from the individual; and assaying Said Sample for the 
presence of the APF composition. The Sample may comprise 
urine, plasma, Serum, tissue, or a mixture thereof from the 
individual. The assaying Step may comprise detection of one 
or more Sugar moieties of an APF composition. The assaying 
Step may comprise detection of the hydrophobic moiety of 
the APF composition. The hydrophobic moiety of the com 
position may comprise a peptide moiety and the assaying 
Step is further defined as comprising introduction to the 
Sample of an antibody directed to an epitope of a peptide, 
Sugar, or glycopeptide moiety of an APF composition. In 
Specific embodiments, the assaying method comprises 
ELISA, Western blot, immunoblot, radioimmunoassay, 
immunohistochemistry, or other antibody-based detection 
methods, including slot blots, dot blots and so forth. In other 
embodiments, the assaying method comprises in Situ hybrid 
ization or other means for detecting messenger mRNA for 
APF, for example. In still further embodiments, the assaying 
method comprises mass spectrometry, nuclear magnetic 
resonance, or other non-immunological methods for detect 
ing peptide Species. 

0077. In an additional embodiment of the present inven 
tion, there is a method of treating cancer, comprising the Step 
of administering a therapeutically effective amount of an 
APF composition. In Specific embodiments, the cancer com 
prises an epithelial cancer, Such as bladder cancer or prostate 
cancer. In an additional Specific embodiment, the method 
further comprises an additional cancer therapy, Such as 
Surgery, chemotherapy, radiation, gene therapy, immuno 
therapy, or a combination thereof. 
0078. In another embodiment of the present invention, 
there is a method of treating a bladder disorder, comprising 
the Step of administering a therapeutically effective amount 
of an APF composition. In a specific embodiment, the 
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method further comprises an additional bladder disorder 
therapy. In a specific embodiment, the bladder disorder 
comprises bladder cancer. In an additional Specific embodi 
ment, the method further comprises an additional cancer 
therapy, Such as Surgery, chemotherapy, radiation, gene 
therapy, immunotherapy, or a combination thereof. 

0079. In an additional embodiment, there is a method of 
treating a hyperplasia, comprising the Step of administering 
a therapeutically effective amount of an APF composition. In 
a Specific embodiment, the method further comprises an 
additional therapy for the hyperplasia, Such as an epithelial 
hyperplasia or a fibroblast hyperplasia. 

0080. In another embodiment, there is a method of 
enhancing cancer treatment of an individual, comprising 
administering to the individual a therapeutically effective 
amount of an APF composition. Administration of the com 
position may enhance chemotherapy, radiotherapy, immu 
notherapy, gene therapy, or a combination thereof. The 
composition may be administered prior to the cancer treat 
ment being enhanced, concomitant with the cancer treatment 
being enhanced, Subsequent to the cancer treatment being 
enhanced, or a combination thereof. 

0081. In an additional embodiment, there is a method of 
inhibiting angiogenesis in an individual, comprising admin 
istering to the individual a therapeutically effective amount 
of an APF composition. 

0082 In another embodiment, there is a method of inhib 
iting fungal growth in an individual, comprising adminis 
tering to the individual a therapeutically effective amount of 
an APF composition. 

0.083. The foregoing has outlined rather broadly the fea 
tures and technical advantages of the present invention in 
order that the detailed description of the invention that 
follows may be better understood. Additional features and 
advantages of the invention will be described hereinafter 
which form the subject of the claims of the invention. It 
should be appreciated that the conception and Specific 
embodiment disclosed may be readily utilized as a basis for 
modifying or designing other Structures for carrying out the 
Same purposes of the present invention. It should also be 
realized that Such equivalent constructions do not depart 
from the invention as Set forth in the appended claims. The 
novel features which are believed to be characteristic of the 
invention, both as to its organization and method of opera 
tion, together with further objects and advantages will be 
better understood from the following description when con 
sidered in connection with the accompanying figures. It is to 
be expressly understood, however, that each of the figures is 
provided for the purpose of illustration and description only 
and is not intended as a definition of the limits of the present 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0084. For a more complete understanding of the present 
invention, reference is now made to the following descrip 
tions taken in conjunction with the accompanying drawings: 

0085 FIGS. 1A-1C show ion trap mass spectrometric 
analysis of APF. In FIG. 1A, there is molecular mass 
analysis of the active peak from microcapillary fractionation 
of HPLC-purified APF. FIGS. 1B and 1C provide analysis 
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following Successive fragmentation of predominant Species 
by collision-induced dissociation. 

0086 FIG. 2 demonstrates antiproliferative activity of 
APF peptide and glycosylated derivatives. Inhibition of 
primary normal bladder epithelial cell H-thymidine incor 
poration by synthetic APF and its derivatives. Equimolar 
quantities of the peptide backbone alone (-D-), N-acetyllac 
tosamine-O-O-Thr derivative (closed -V-), sialylated 
N-acetylactosamine-C-O-Thr derivative (-A-), N-acetyllac 
tosamine-B-O-Thr derivative (closed -0-), and Gal(31-3Gal 
NAc-O-O-Thr derivative (closed --), were applied to nor 
mal bladder epithelial cells, and H-thymidine incorporation 
was determined and compared to incorporation in cells 
grown in medium containing buffer alone. All Specimens 
were assayed in triplicate in 2-3 repeated experiments, data 
are expressed as the mean inhibition of incorporation, and 
Vertical lines indicate Standard error of the mean. 

0087 FIGS. 3A and 3B provide microcapillary reversed 
phase liquid chromatography of native APF, and Synthetic 
GlcNAc (also referred to as Gal?31-4GlcNAcO-O-TVPAAV 
VVA) and GalNAc (also referred to as Galf1-3GalNAcO 
O-TVPAAVVVA, in some embodiments) derivatives. 
Neuraminidase-treated APF was injected along with either 
synthetic GalGlcNAc-containing APF or synthetic GalGal 
NAc-containing APF and their relative mobilities on C18 
determined. 

0088 FIG. 4 illustrates one embodiment of the structure 
of APF, Gal(31-3GalNAco-O-TVPAAVVVA. 

0089 FIG. 5 shows inhibition of T24 cell proliferation 
by native and synthetic APF. Native APF (estimated con 
centration 3-5 ug/ml based on absorbance at 260 nm), an 
equivalent volume of Mock APF, synthetic GalGalNAc APF 
(3.0 ug/ml of glycopeptide), or an equimolar amount of 
peptide backbone alone were compared for their ability to 
inhibit cell proliferation by determining live cell count after 
48 hours using trypan blue exclusion. All Specimens were 
assayed in triplicate; data are expressed as the mean 
decrease in cell count, and vertical lines indicate Standard 
error of the mean. 

0090 FIG. 6 provides Northern blot analysis of mRNA 
encoding the APF nonapeptide. Total RNA was extracted 
from explanted bladder epithelial cells from 6 patients with 
interstitial cystitis (lanes 1, 3, 5, 7, 9, and 11) and their age-, 
race-, and gender matched asymptomatic controls (lanes 2, 
4, 6, 8, 10, and 12). The membrane was then incubated with 
DIG-labeled probes for APF mRNA and beta actin mRNA 
and developed using a chemiluminescent Substrate. 

0091 FIG. 7 demonstrates dose-dependent binding to 
HPLC-purified native APF of purified rabbit antibodies 
raised against Synthetic APF. 

0092 FIG. 8 demonstrates antiproliferative activity 
against normal human bladder epithelial cells of 2 different 
peptides (#1, corresponds to SEQ ID NO:1, and #4, corre 
sponds to SEQID NO:5) and their sugar derivatives, having 
two (#2 and #5, each unsialyated) and three (#3 and #6) 
Sugar moieties. 

0093 FIG. 9 shows APF inhibitory activity against 
LNCaP prostate cancer cells in vitro. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

0094) 
0.095 AS used herein the specification, “a” or “an” may 
mean one or more. AS used herein in the claim(s), when used 
in conjunction with the word “comprising”, the words “a” or 
“an may mean one or more than one. AS used herein 
"another may mean at least a Second or more. 

I. Definitions 

0096. The term “alpha configuration'C. as used herein 
refers to Structural relationships in carbohydrate chemistry, 
wherein the anomeric group is in the axial configuration 
when the conformational formulation of the pyranose ring is 
used. Conversely, the term “beta configuration'B refers to 
that arrangement in which the anomeric group is equatorial. 
0097. The term “antiproliferative factor” as used herein 
refers to a molecule comprised of one or more Sugar 
moieties and/or a hydrophobic moiety, wherein the molecule 
is characterized by the ability to inhibit cell proliferation. In 
Specific embodiments, the inhibiting activity comprises 
inhibiting epithelial cell proliferation, Such as bladder epi 
thelial cell proliferation. In further specific embodiments, 
the hydrophobic moiety is a peptide or a lipid. In specific 
embodiments, the hydrophobic nature facilitates nonspecific 
asSociation with a membrane, or Specific or nonspecific 
interaction with a hydrophobic pocket of a membrane or 
cytoplasmic receptor, for example. In specific embodiments, 
the association with a membrane comprises insertion into a 
membrane. The membrane may be any kind of membrane, 
although in particular aspects of the invention it is a plasma 
membrane. In further specific embodiments, the peptide is 
hydrophobic in part and comprises enough hydrophobicity 
to facilitate association of APF with a membrane. 

0098. The term “backbone-modifying amino acid” is 
known in the art and is discussed as follows. Normal peptide 
or protein backbone is formed from polymerization of alpha 
amino acids, which have the amino group on the carbon 
adjacent to the carboxyl group. This produces a polymer in 
which the repeating unit is -NHCH(R)C(O), wherein 
R is the Sidechain that makes each amino acid different, but 
the repeating unit that forms the back bone is as shown. If 
the amino group is moved to a different carbon, for example 
the beta-carbon of alanine, the backbone is no longer natural 
but still has many of the properties of peptides. Proteolytic 
enzymes do not recognize altered backbones. Beta-alanine 
or gamma-butyric acid are common backbone altering 
amino acids. They are not naturally found in peptides or 
proteins. 

0099] The term “bladder disorder” as used herein refers 
to an abnormal condition of the urinary bladder. 
0100. The term “conservative substitution” as used 
herein refers to replacing an amino acid in a peptide or 
polypeptide with a different amino acid of a similar chemical 
nature. For example, a nonpolar amino acid may be conser 
Vatively Substituted with another nonpolar amino acid. In 
Specific embodiments, a hydrophobic amino acid may be 
substituted with another hydrophobic amino acid. 
0101 The term “epithelial cancer as used herein refers 
to a cancer in a tissue originating from epithelial cells of the 
tissue. For example, epithelial cancer may comprise urinary 
bladder, ureter; lung; heart; gastrointestinal tract (including 
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the Stomach, Small intestine, large intestine, rectum, liver, 
pancreas and gallbladder); Spleen; male reproductive tract, 
including the Seminal vesicles, prostate, bulbourethral gland, 
Vas deferens, epididymis, testes, and penis, female repro 
ductive tract, including the ovaries, Fallopian tubes, uterus, 
cervix, and vagina, kidneys, adrenal glands, thymus, thy 
roid; skin; bone (including Synovium), ocular tissues 
(including cornea, retina, and lens); cochlea, breast tissue; 
lymph nodes, oral mucosa (including gingival), Salivary 
gland, parotid gland; and nasopharygeal mucosa (including 
Sinus mucosa), for example. 
0102) The term "heteroatom' as used herein refers to an 
atom in an organic molecule that is other than carbon or 
hydrogen. 
0103) The term “hydrophobic” as used herein refers to 
lacking affinity for water. 
0104. The term “hydrophobic amino acid” as used herein 
refers to amino acids that are unable to form hydrogen bonds 
with water because they have no, or very Small, electrical 
charges in their structure. In acqueous Solution, hydrophobic 
amino acids disrupt the hydrogen bonding Structure that is 
formed among water molecules, given that they are unable 
to contribute to it. Hydrophobic amino acids vary in Size, 
and the majority of hydrophobic amino acids have a side 
chain that is purely hydrocarbon. Other things being equal, 
a larger hydrophobic side chain will be more Strongly 
hydrophobic than a Smaller one. Specific examples of hydro 
phobic amino acids include those that comprise aliphatic 
hydrocarbon Side chains, Such as alanine, Valine, leucine, or 
isoleucine; aromatic Side chains, Such as phenylalanine or 
tryptophan; Sulfur-comprising Side chains, Such as methion 
ine; and/or imino acids, Such as proline, for example. In 
particular embodiments, hydrophobic amino acids are con 
sidered to be alanine, Valine, leucine, and isoleucine. 
0105 The term “hyperplasia” as used herein refers to the 
abnormal proliferation of normal cells in normal arrange 
ment in a tissue. 

0106) The term “inhibitor of an antiproliferative factor” 
as used herein refers to an inhibitor of any APF as encom 
passed by the invention. In specific embodiments, the inhibi 
tor degrades APF, blocks its effect on cell proliferation, that 
it is a growth factor, or a combination thereof, for example. 
In further Specific embodiments, the inhibitor comprises an 
antibody, Small interfering RNA, oligonucleotide, Small 
molecule, and So forth, for example. 
0107 The term “peptide' as used herein refers to a 
compound made up of a Single chain of D- or L-amino acids 
or a mixture of D- and L-amino acids joined by peptide 
bonds. Generally, the peptides used. herein contain at least 
two amino acid residues and are less than about 50 amino 
acids in length. D-amino acids are represented. herein by a 
lower-case one-letter amino acid Symbol (e.g., r for D-argi 
nine), whereas L-amino acids are represented by an upper 
case one-letter amino acid Symbol (e.g., R for L-arginine). 
The peptides may be cyclical, linear, branched, or a com 
bination thereof. 

0.108 “Polypeptide' as used herein refers to a polymer of 
at least two amino acid residues and which contains one or 
more peptide bonds. "Polypeptide' encompasses peptides 
and proteins, regardless of whether the polypeptide has a 
well-defined conformation. 
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0109) The term “protein” as used herein refers to a 
compound that is composed of amino acids linked by 
peptide bonds, but in contrast to peptides, has a well-defined 
conformation, Such as a well-defined three-dimensional con 
formation. Proteins, as opposed to peptides, generally con 
sist of chains of 50 or more amino acids. 

0110. The term “purified” as used herein, is intended to 
refer to a glycoprotein composition, wherein the glycopro 
tein is purified to any. degree relative to its naturally 
obtainable State, i.e., in this case, relative to its purity within 
a eukaryotic cell or within a fluid Such as cell medium or 
Supernatant, or a biological fluid Such as urine, Serum, or 
plasma. 

0111. A “subunit,” as used herein, is a monomeric unit 
that is joined to form a larger polymeric compound. The Set 
of amino acids are an example of Subunits. Each amino acid 
shares a common backbone (-C-C-N-), and the dif 
ferent amino acids differ in their sidechains. The backbone 
is repeated in a polypeptide. A Subunit represents the shortest 
repeating pattern of elements in a polymer backbone. For 
example, two amino acids of a peptide are not considered 
one Subunit because two amino acids would not have the 
Shortest repeating pattern of elements in the polymer back 
bone. 

0112 The term “terminal amino acid” as used herein 
refers to the amino acid on the end of a linear peptide of an 
APF molecule, and may refer to a N-terminal amino acid or 
a C-terminal amino acid. 

0113. The terms “therapeutic agent”, “therapeutic com 
position', and “therapeutic Substance” refer, without limi 
tation, to any composition that can be used to the benefit of 
an organism including but not limited to a mammalian 
organism. Such agents may take the form of ions, Small 
organic molecules, peptides, proteins or polypeptides, gly 
copeptides (and other modified peptides), oligonucleotides, 
and oligosaccharides, for example. 
0114. The term “therapeutically effective amount” as 
used herein refers to the amount of a composition utilized 
alone or in combination with another compound for a 
therapeutic purpose that results in ameliorating at least one 
Symptom or objective finding (sign) of the medical condition 
being treated. A skilled artisan recognizes that the invention 
is useful for providing less than a complete cure, So long as 
one or more Symptoms or Signs are alleviated. For example, 
in treating a bladder condition, a therapeutically effective 
amount would include the amount that facilitates any or all 
of the following: decrease (or by inhibition, an increase) in 
cell proliferation; reduction in pain, urgency, or frequency of 
urination; reduction in the amount, degree and/or intensity 
of thinning and/or ulceration of the bladder epithelial lining; 
and so forth. 

0115 The term “urinary bladder” as used herein refers to 
a distensible membranous Sac that Serves for the temporary 
retention of the urine of an individual. Normally it resides in 
the pelvis in front of the rectum, and it receives the urine 
from the two ureters, discharging it at intervals into the 
urethra through an orifice closed by a Sphincter. The organ 
is lined with transitional hypoblastic epithelium. 
0116. The term “urinary bladder antiproliferative factor” 
as used herein refers to an antiproliferative factor as 
described herein that is associated primarily with the urinary 
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bladder. It may be associated with a cell of the bladder, such 
as with an epithelial cell, and this then may be referred to as 
a “urinary bladder epithelial cell antiproliferative factor”. 
The factor may be identified within one or more bladder 
epithelial cells or it may be identified following Secretion 
from one or more cells, or both. In addition, or alternative to, 
the factor may be Suspended in urine within a bladder or in 
urine excreted therefrom, or both. Such an association of the 
factor with the urinary bladder may permit the detection of 
the APF as diagnostic for a bladder condition, Such as 
interstitial cystitis, for example. Although in Some embodi 
ments APF is located in the urinary bladder, in alternative 
embodiments the APF molecule is also associated with 
Serum, plasma, or other tissue. 

0117 II. The Present Invention 
0118 Negative growth factors are thought to be impor 
tant for normal contact inhibition of eukaryotic cells, and a 
decrease in their activity has been associated with malignant 
cell growth. However, abnormally increased production of 
growth inhibitorS has been implicated in only a few human 
disease States, including bone marrow failure (aplastic ane 
mia and myelodysplastic Syndrome), nontoxic goiter, 
chronic venous ulcers, ischemic manifestations associated 
with Systemic Sclerosis and delayed healing of gastric ulcers. 
In Specific embodiments of the present invention, additional 
diseases are also caused by inappropriate inhibition of cell 
proliferation required for maintaining normal tissue integ 
rity, which in Solid tissues may be manifest as thinning or 
absence of Specific cell layerS and disruption of normal 
tissue architecture. One Such class of diseases may include 
bladder disorders, Such as interstitial cystitis. 
0119) Approximately one million people in the United 
States Suffer from interstitial cystitis, a chronic painful 
urinary bladder disorder characterized by thinning or ulcer 
ation of the bladder epithelial lining; its etiology is 
unknown. AS described herein, the present invention is 
directed to a novel glycosylated frizzled-related peptide. 
inhibitor of cell proliferation that is secreted specifically by 
bladder epithelial cells from patients with this disorder. This 
antiproliferative factor (APF) profoundly inhibits bladder 
cell proliferation via regulation of cell adhesion protein and 
growth factor production. The structure of APF was deduced 
using ion trap mass spectrometry, enzymatic digestion, 
lectin affinity chromatography, and total Synthesis, and con 
firmed by coelution of native and synthetic APF derivatives 
on microcapillary LC/MS. The standard form of APF was 
determined to be an acidic, heat Stable Sialoglycopeptide 
whose peptide chain has 100% homology to the putative 6th 
transmembrane domain of frizzled 8. Both synthetic and 
native APF had identical biological activity in normal blad 
der epithelial cells and T24 bladder cancer cells. Northern 
blot analysis indicated binding of a probe containing the 
sequence for the frizzled 8 segment with mRNA extracted 
from cells of patients with interstitial cystitis but not controls 
and antibodies raised against Synthetic APF peptide bound to 
purified native APF in a dose-dependent manner. APF is 
therefore the first frizzled-related peptide growth inhibitor 
shown to contain exclusively a transmembrane Segment of a 
frizzled protein, and is a potential biomarker for interstitial 
cystitis. 

0120) The reported results demonstrate that the APF 
made Specifically by bladder epithelial cells explanted from 
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patients with interstitial cystitis is a uniquely modified 
frizzled 8-related Sialoglycopeptide with a peptide Structure 
that bears 100% homology to the sixth transmembrane 
Segment of this G-protein-coupled Wnt ligand receptor 
(Saitoh et al., 2001). In some embodiments of the present 
invention, this Small Secreted frizzled-related peptide is 
normally expressed in human bladder epithelial cells during 
embryogenesis, and in an alternative embodiment it is an 
abnormal variant of a frizzled protein that is produced only 
by bladder epithelial cells from these patients. However, its 
Specificity for this disorder as well as its identification as a 
Secreted frizzled-related peptide growth inhibitor indicates 
its role in the pathogenesis of this disease. Identification of 
APF also allows for the possible development of treatment 
for interstitial cystitis based on inhibition of APF production 
or activity, or stimulation of APF breakdown. In addition, 
exclusive expression of APF in adults by bladder epithelial 
cells from interstitial cystitis. patients in Some embodiments 
provides a direct noninvasive diagnostic test for this disor 
der. 

0121 To date, two disease states have been noted to be 
asSociated with abnormally increased expression of Secreted 
frizzled-related proteins other than APF. Overload-induced 
heart failure, in which mRNA for two such proteins have 
been shown to be elevated in failing ventricles as compared 
to control hearts (Schumann et al., 2000), and degenerative 
retinal disease, in which a Secreted frizzled-related protein 
and its mRNA expression are greatly elevated (Jones et al., 
2000). The previously identified secreted frizzled-related 
proteins contain a cysteine-rich extracellular domain, allow 
ing them to inhibit Wnt signaling by one of two mecha 
nisms: by binding to the Wnt ligand, or by forming nonsig 
nalling dimers with frizzled receptors (Bafico et al., 1999). 
APF is therefore the first frizzled-related growth inhibitor 
that bears homology only to a transmembrane portion of a 
frizzled receptor, Suggesting that growth inhibition by 
frizzled-related proteins may also occur via additional 
mechanisms. APF is also the Smallest Secreted frizzled 
related peptide identified to date, with previously described 
frizzled-related peptides having molecular weights of 33.5- 
39.9 kDa (Jones and Jomacy, 2002). 
0122) Microarray analysis previously indicated that APF 
decreases the expression of Several genes including Jun 
N-terminal kinase in bladder epithelial cells (Keay et al., 
2003), suggesting the possibility that APF may interfere 
with non-canonical Wnt signaling mediated via a frizzled 
receptor protein (Pandur et al., 2002). However, linkage of 
the cytoskeleton to its Substratum includes binding of the 
actin-catenin complex to E-cadherin, a protein whose 
expression has also been shown to be significantly upregu 
lated by APF in bladder epithelial cells (Keay et al., 2003), 
and which is known to inhibit canonical Wnt signaling in 
both urothelial carcinoma and normal urothelial cells in vitro 
(Thievessen et al., 2003). Not to be bound to any theory, thus, 
in specific embodiments APF mediates its antiproliferative 
effects via inhibition of canonical or non-canonical Wnt 
pathway(s) in either bladder carcinoma or normal bladder 
cells, for example. 
0123. Although other potent sialylated Small glycopep 
tide growth inhibitors have been isolated from serum or 
brain of normal mammals and shown to inhibit proliferation 
of both normal and malignant cells from a variety of tissues 
(Auger et al., 1989; Moos et al., 1995), no structural data are 
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available for any of these natural growth inhibitors and their 
relationship to frizzled-related proteins or any specific Sig 
naling pathway(s) has not been determined. APF is therefore 
the first of this class of growth inhibitors to be completely 
characterized as well as the first to be synthesized. The 
requirement of the C-O-linked N-acetylhexosamine Struc 
ture for antiproliferative activity and regulation of growth 
factor production by APF suggests that APF may bind to a 
Specific cellular receptor(s), as Suggested for another Sia 
loglycopeptide growth inhibitor (Sharifi and Johnson, 1987). 
The extremely hydrophobic nature of the peptide moiety of 
APF further suggests the possibility that it may interact with 
the plasma membrane and expose a distinct conformation of 
the Sugar moiety at the cell Surface. 
0.124 III. Antiproliferative Factor (APF) 
0.125 The present invention encompasses compositions 
and methods associated with antiproliferative factor (APF). 
APF comprises a glycopeptide that inhibits proliferation of 
bladder epithelial cells, skin fibroblasts, and other epithelial 
cells including prostate cells, and in Some embodiments is 
generated by bladder epithelial cells, Such as those associ 
ated with interstitial cystitis. In particular embodiments, the 
compound is present in the urine of individuals having 
interstitial cystitis. In other embodiments, the compound is 
generated or biosynthesized by tissues and cells other than 
urinary bladder tissue and cells. In one aspect of the inven 
tion, the compound is considered a toxin, a negative growth 
factor, or both. 

0.126 APF was identified because of its ability to inhibit 
the growth of cells that line the bladder wall, in specific 
embodiments by altering the production of Several proteins 
by these cells, Such as Specific growth factors and cell 
adhesion proteins. Not to be bound to any theory, in further 
embodiments, APF causes interstitial cystitis in which the 
bladder lining is generally thin and/or ulcerated. 

0127 Thus, as used herein the term “APF" refers to a 
class of compounds wherein the structure in FIG. 4 is 
merely the prototypical APF and other related compositions 
are encompassed, So long as they are diagnostic for a bladder 
condition and/or are useful as a direct or indirect target to 
treat a disorder associated with abnormally increased cell 
proliferation, and their inhibitors are useful for treating 
disorders associated with decreased cell proliferation. 
0128. Although in particular aspects of the invention APF 
comprises the structure provided in FIG. 4, this is merely 
one embodiment of the invention. A skilled artisan recog 
nizes that the structure in FIG. 4 may be secreted by bladder 
epithelial cells and is therefore diagnostic of a bladder 
disorder Such as interstitial cystitis. However, in Some 
embodiments a similar but non-identical structure of APF is 
diagnostic of a bladder disorder. APF compositions herein 
encompass both isolated natural APF, Synthetic versions 
thereof, derivatives thereof, or a mixture thereof. Further 
more, the compounds of the present invention may be made 
using Synthetic means or isolated from a natural Source, Such 
as bladder epithelial cells, their extracellular medium, tissue 
or bodily fluids Such as urine, Serum, or plasma. 
0129. Furthermore, inhibition of a molecule having the 
structure of APF in FIG. 4 is useful for the invention, but 
inhibition of a molecule having a similar structure of APF 
may also be useful. The inhibition may be directed to 
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inhibiting the function of APF, such as with an antibody, for 
example, or for inhibiting the production of APF, Such as an 
anti-Sense oligonucleotide or Small interfering RNA, for 
example; or for stimulating the breakdown of APF; or a 
combination thereof. 

0130 Thus, in specific embodiments, compositions 
related to the present invention comprise about one to about 
Six Sugar residues; and a peptide of about two to about 
fifteen amino acid residues, wherein the peptide-linked to 
one of the Sugar moieties at a linking amino acid, wherein 
the linking amino acid comprises a heteroatom which Serves 
as the linking portion of the linking amino acid. More 
Specifically, the linking amino acid comprises a Serine, a 
threonine, or a cysteine. In other Specific embodiments, the 
compositions of the present invention comprises two or 
three Sugar residues and nine amino acids and the linking 
amino acid is a threonine or Serine. 

0131. In one particular aspect of the invention, an APF 
composition may comprise in part a hydrophobic moiety, 
such as a peptide, for example one including SEQ ID NO:1, 
SEQ ID NO:3, or SEQ ID NO:4, SEQ ID NO:5, or a lipid. 
The peptide may comprise at least part of a transmembrane 
domain, and in particular embodiments it comprises part of 
frizzled 8, Such as a transmembrane domain of frizzled 8. In 
Specific embodiments, the peptide is hydrophobic. 
0132) The glycoprotein comprising a galactose 
covalently linked to an N-acetylglucosamine or an N-acetyl 
galactosamine covalently linked to a peptide of SEQ ID 
NO:1 or variants thereof is provided herein. The term 
“variants thereof includes peptidomimetics of various types 
(Ahn et al., 2002). The peptides may comprise any Suitable 
amino acids, Such as L-amino acids, D-amino acids, N-me 
thylated amino acids, or a combination thereof, as well as 
peptidomimetic compounds Such as unnatural amino acids 
or other "peptide-like' organic constructs that mimic the 
Specific structural elements of a linear, cyclic, or branched 
peptide that correspond to active peptides. The Sugar moi 
eties may be natural, Synthetic, carbohydratemimetic, or a 
mixture thereof may be used in a composition. Glycopep 
tidomimetic compounds where the Sugars are carbohy 
dratemimetic moieties or the peptide components are pep 
tidomimetic moieties, or a combination of the two, are 
encompassed in the invention. In Specific embodiments, the 
Sugars of the present invention include amino Sugars. 

0133. In a particular aspect of the invention, the APF has 
a molecular mass of 1482.8 and comprises nine amino acids 
and three Sugar moieties in the following order: (a) Sialic 
acid-galactose-N-acetylgalactosamine-threonine-Valine 
proline-alanine-alanine-Valine-Valine-Valine-alanine; or (b) 
Sialic acid-galactose-Nacetylglucosamine-threonine-Valine 
proline-alanine-alanine-Valine-Valine-Valine-alanine; or (c) 
Sialic acid-galactose-N-acetylglucosamine-Serine-leucine 
proline-alanine-alanine-Valine-Valine-Valine-alanine. The 
composition may be further defined as having one or more 
of the following: the Sialic acid in (a) is linked to galactose 
via a 2.3 linkage; the Sialic acid in (b) is linked to galactose 
via a 2.3 linkage; the Sialic acid in (c) is linked to galactose 
via a 2.3 linkage; the galactose in (a) is linked to the 
N-acetylgalactosamine via a 1.3 linkage; the galactose in (b) 
is linked to the N-acetylglucosamine via a 1.4 linkage; the 
galactose in (c) is linked to the N-acetylglucosamine via a 
1.4 linkage; the N-acetylglucosamine is linked to Serine via 
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an O linkage in an alpha configuration; or the N-acetylga 
lactosamine is linked to threonine or Serine via an O linkage 
in an alpha configuration. 
0.134. It is contemplated that the compounds of the 
present invention may be modified So as to improve certain 
characteristics, Such as Solubility by adding a water Soluble 
unit. The term “water soluble unit” means any functional 
group imparting water Solubility, including, but not limited 
to, SO, PO, CH COO, a quaternary ammonium 
group attached via an ester or alkyl linkage Such as 
C=O(CH), NAIks or (CH), NAIks where Alka represents 
three alkyl groups that are independently C1-C4 alkyl and X 
is 1-4, (CHCHO), CHCHOX (n=1-3) wherein X may 
be H or CH, i.e., PEG or MeO-PEG. The counterion for 
water Soluble units bearing a charge include, but are not 
limited to, metals. Such as alkali and alkaline earth metals, 
and halogens. 
0.135 Certain compounds of the present invention com 
prise a threonine, a Serine, or a cysteine at the N-terminus or 
any functional equivalent. Non-limiting examples of func 
tional equivalents include a Synthetic derivative having a 
primary or Secondary or tertiary alcohol, an ester, a carboxy 
lic acid, an ether, a thiol, a thiolate, or any functional group 
enabling for covalent linkage with a Sugar molecule, pro 
Vided the molecule retains biological function. 
0.136. Other functionalities contemplated in “derivatives” 
of the present invention include isomers of any of the Sugars 
or amino acids, whether positional, structural, or stereoiso 
mers. Other Substituents known to those skilled in the 
chemical arts may be provided, So long as the biological 
function of the molecule is retained. 

0137) 
0.138. In specific embodiments of the present invention, 
APF compounds of the present invention are utilized to. 
diagnose one or more bladder disorders. 
0.139. In specific aspects of the invention, identification 
of an APF compound for an individual indicates an 
increased risk for developing a particular bladder disorder, 
and in Some cases the Symptoms of the disease may not yet 
be apparent. Thus, in Some embodiments, the invention 
encompasses identifying a predisposition to developing a 
bladder condition, Such as interstitial cystitis, or it encom 
passes identifying the presence of the disease. 
0140. In specific embodiments of the invention, the diag 
nosis of a bladder disorder comprises detection of APF 
glycopeptide or its activity, and the detection may be direct 
detection of the APF molecule or indirect detection, Such as 
of an intermediate, a by-product, a breakdown product, a 
derivative, and so forth. The detection of APF may employ 
any Suitable means in the art, although in Specific embodi 
ments the detection utilizes an antibody to the peptide, Sugar, 
or glycopeptide moiety of APF, techniques Such as mass 
Spectrometry, nuclear magnetic resonance, or proteomic 
methods to detect the peptide, Sugar, or glycopeptide moiety 
of APF; or assays for inhibition of normal or malignant cell 
metabolism or proliferation to detect APF activity, for 
example. In general, assays used to detect the peptide moiety 
of APF in a sample derived from an individual are well 
known to those of skill in the art and include western blot 
analysis, ELISA assays, “Sandwich' assays, radioimmu 
noassay, immunohistochemistry or other antibody-based 
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assays (see, e.g., Coligan et al., Current Protocols in Immu 
nology 1(2), Chapter 6, (1991)). Generally, Western blotting 
is a technique for blotting proteins or peptides onto nictro 
cellulose, nylon or other transfer membrane after they have 
been resolved by gel electrophoresis. The proteins can be 
detected by one of Several methods, including autoradiog 
raphy (if labeled), or through binding to labeled, 'I-labeled 
or enzyme-linked antibodies, lectin or other specific binding 
agents, for example. 
0141 An ELISA assay initially comprises preparing an 
antibody Specific to the antigen, wherein the antigen com 
prises the peptide moiety, the Sugar moiety, or the glyco 
peptide of APF, and this is preferably a monoclonal anti 
body. Next, a reporter antibody typically is prepared against 
the monoclonal antibody. To the reporter antibody is 
attached a detectable reagent Such as a radioactive moiety, 
fluorescent moiety or enzyme, Such as horseradish peroxi 
dase or alkaline phosphatase. A Sample is removed from the 
host and incubated on a Solid Support, e.g., a polystyrene 
dish, binding the proteins in the sample. Any free protein 
binding sites on the dish are then blocked by incubating with 
a non-specific protein, Such as bovine Serum albumen or 
milk proteins. Next, the antibody is incubated in the dish 
during which time the antibodies attach to any peptide 
moieties, the Sugar moieties, or the glycopeptide moieties of 
APF from the sample attached to the polystyrene dish. All 
unbound antibody is washed out with buffer. The reporter 
antibody is then placed in the dish resulting in binding of the 
reporter antibody to any monoclonal antibody bound to the 
peptide moiety of APF. Unattached reporter antibody is then 
washed out, and the peptide moiety, the Sugar moiety, or the 
glycopeptide of APF is then detected. Alternatively, the 
anti-APF antibody may be directly labeled, as above. In 
Specific embodiments, the amount of APF present in a given 
Volume of a patient Sample is proportional to the detection 
of the peptide moiety, the Sugar moiety, or the glycopeptide 
thereof and is compared against a Standard curve. 
0142. A “sandwich' assay is similar to an ELISA assay. 
In a "sandwich' assay, the peptide moiety, the Sugar moiety, 
or the glycopeptide of APF is passed over a Solid Support and 
allowed to bind to antibody attached to the Solid support. A 
second antibody is then allowed to bind to the peptide 
moiety, the. Sugar moiety, or the glycopeptide of APF. A 
third antibody Specific to the Second antibody is then passed 
over the Solid Support and binds to the Second antibody, 
which is thereby detected. Alternatively, the second antibody 
may be directly labeled, as above. 
0143 V. Therapeutic Embodiments 
0144. A skilled artisan recognizes that the APF compo 
Sitions of the present invention may be addressed in a variety 
of ways to provide therapy for a bladder condition. For 
example, in therapeutic embodiments wherein proliferation 
is desirable, Such as with interstitial cystitis, an inhibitor of 
APF activity or production, or a stimulator of APF break 
down, may be employed for therapy. In therapeutic embodi 
ments wherein proliferation is undesirable, an APF compo 
Sition may be employed for therapy. 

0145. In one aspect of the invention, a deleterious bladder 
condition is associated either indirectly or directly with 
reduced cellular proliferation, Such as inhibited epithelial 
cellular proliferation. Such a condition may result in harmful 
alterations to the bladder epithelium such that it would be 
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beneficial to reduce or substantially remove the inhibition of 
cellular proliferation. In these aspects, it is desirable to 
deliver to the individual with the bladder condition, Such as 
deliver systemically to the individual or directly to bladder 
epithelium, an inhibitor of an APF composition. Specific 
examples of APF inhibitors include antibodies to the peptide 
moieties of the APF composition, as well as oligonucle 
otides, Small interfering RNAS, Small compounds that block 
the interaction of APF with its target, and compounds that 
cause or stimulate the breakdown of APF, and/or a mixture 
thereof. The composition may be delivered by any suitable 
means, although in Specific embodiments it is delivered via 
catheter, orally, intravenously, topically, Subcutaneously, 
transcutaneously, intramuscularly, intra-jointly, parenterally, 
peritoneally, intranasally, intravesically or by inhalation. In 
other specific embodiments, the composition is comprised in 
a pharmaceutically acceptable excipient, Such as an aqueous 
or non-aqueous liquid. In particular aspects of the invention, 
it is administered in a non-aqueous excipient due to the 
hydrophobic nature of the peptide moiety. It may be deliv 
ered alone or in a carrier, Such as a liposome, encapsulated 
cell, Viral vector, nanoparticles, biodegradable gel or poly 
mer, implanted OSmotic pump, or other Suitable devices. 

0146 In another aspect of the invention, a deleterious 
bladder condition is associated either indirectly or directly 
with increased cellular proliferation, Such as increased epi 
thelial cellular proliferation. Such a condition may result in 
malignancy of the bladder epithelium, Such that it would be 
beneficial to reduce in part or Substantially in full the amount 
of cellular proliferation. In these aspects, it is desirable to 
deliver to the individual with the bladder condition, Such as 
deliver an APF composition systemically to the individual or 
directly to bladder epithelium, an APF composition. The 
composition may be delivered by any Suitable means, 
although in Specific embodiments it is delivered via catheter, 
orally, intravenously, topically, Subcutaneously, transcutane 
ously, intramuscularly, orally, intra-jointly, parenterally, 
peritoneally, intranasally, intravesically or by inhalation. In 
other specific embodiments, the composition is comprised in 
a pharmaceutically acceptable excipient. It may be delivered 
alone or in a carrier, Such as a liposome, encapsulated cell, 
Viral vector, nanoparticles, biodegradable gel or polymer, 
implanted osmotic pump, or other Suitable devices. 

0147 In a particular embodiment, an APF composition of 
the present invention may be administered to an individual 
with any kind of cancer, including epithelial cancers. In 
Specific embodiments, there is a malignancy of the bladder 
epithelium, which may be referred to herein as bladder 
cancer. In specific embodiments, there is a cancer therapy 
additional to the APF treatment, Such as gene therapy, 
chemotherapy, radiation, Surgery, immunotherapy, or a com 
bination thereof. 

0148 VI. Bladder Disorders 
0149. Although the present invention may be useful for 
any medical condition for which APF provides therapy, in 
Specific embodiments the present invention is useful for one 
or more bladder disorders. Although the term “bladder 
disorder” refers to any abnormal condition of the urinary 
bladder, in specific embodiments the bladder disorder com 
prises interstitial cystitis, bladder cancer, either as a primary 
or Secondary cancer, chronic pelvic pain Syndrome, irritable 
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bladder Syndrome, urethral Syndrome, painful bladder Syn 
drome, chronic nonbacterial prostatitis, and other bladder 
conditions, for example. 
0150. In specific embodiments of the present invention, 
there are methods and compositions related to interstitial 
cystitis. Typical Symptoms of interstitial cystitis include 
pain, which can be in the abdominal, urethral or vaginal area 
and is also frequently associated with Sexual intercourse; 
urgency, which includes the Sensation of having to urinate 
immediately and may also be accompanied by pressure 
and/or Spasms; and increased frequency of urination, which 
can be day and/or night frequency of urination. 
0151. Diagnosis of intersitial cystitis is heretofore per 
formed using cystoScopy, and hydro-distention and biopsies 
are normally performed at the same time. Examination by 
cytoscopy of a typical bladder having interstitial cystitis may 
identify Submucosal pinpoint hemorrhages (glomerula 
tions), thinning of the epithelium and/or Hunner's ulcers; in 
Some cases, inflammation may also be present. Thus, there 
is considerable pain when urine enters into the bladder of an 
IC patient, making it very difficult for patients with inter 
stitial cystitis to be able to hold urine in their bladder, due to 
the burning, Stinging and pain. 
0152 Current therapies include oral medications, such as 
Elmiron, Amitriptyline (Elavil) Atarax, Neurontin, Ditropan, 
Prozac, Cimetidine. In specific embodiments of the inven 
tion, therapeutic agents associated with the present invention 
are used either alone or in conjunction with one or more of 
these or similar medications. In specific embodiments, the 
patients also Suffer with various other Syndromes including 
fibromyalgia, urethral Syndrome, Vulvodynia, irritable 
bowel Syndrome, chronic fatigue Syndrome, allergies, and 
other auto-immune disorders, Such as Scleroderma. 
0153 VII. Pharmaceutical Compositions 
0154) The present invention is also directed to pharma 
ceutical compositions for use in treating or ameliorating 
bladder conditions, Such as interstitial cystitis, bladder can 
cer, epithelial hyperplasia or malignancies of epithelial 
origin, of fibroblast hyperplasia or malignancy, other Solid 
tumors, or lymphoreticular malignancies. The compounds of 
the present invention are also contemplated for use as an 
adjuvant treatment for bladder cancer or other malignancies, 
as an antiangiogenic agent or an antifungal agent. It is 
further contemplated that the compounds of the present 
invention may be used to generate antibodies, antisense 
oligonucleotides, Small interfering RNA, or agents that 
block the interaction of APF with its target for the treatment 
of interstitial cystitis or other disorders related to cell 
proliferation. 

O155 Such methods generally involve administering a 
pharmaceutical composition comprising an effective amount 
of the glycopeptides of the present invention. Other exem 
plary compositions include an effective amount of an oli 
gonucleotide encoding the nonapeptide of a Sequence as 
essentially set forth in SEQ ID NO:1, SEQ ID NO:3, SEQ 
ID NO:4, SEQ ID NO:5, or a small interfering RNA 
comprising part or all of a Sequence encoding peptides as Set 
forth in SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:4, or 
SEQ ID NO:5, for example. 
0156 Where the invention is directed to treating with the 
compounds of the present invention, administration of the 
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compounds of the invention with a Suitable pharmaceutical 
excipient as necessary can be carried out via any of the 
accepted modes of administration. The compounds may be 
comprised in a pharmaceutically acceptable excipient, 
which may be considered as a molecular entity and/or 
composition that does not produce an adverse, allergic 
and/or other untoward reaction when administered to an 
animal, as appropriate. It includes any and/or all Solvents, 
dispersion media, coatings, antibacterial and/or antifungal 
agents, isotonic and/or absorption delaying agents and/or the 
like. The use of Such media and/or agents for pharmaceutical 
active Substances is well known in the art. Except insofar as 
any conventional media and/or agent is incompatible with 
the active ingredient, its use in the therapeutic compositions 
is contemplated. 

O157 Thus, administration can be, for example, intrave 
nous, topical, Subcutaneous, transcutaneous, intramuscular, 
oral, intra-joint, parenteral, peritoneal, intranasal, intravesi 
cal or by inhalation. Suitable sites of administration thus 
include, but are not limited to, Skin, bronchial, gastrointes 
tinal, anal, vaginal, eye, bladder, and ear. The formulations 
may take the form of Solid, Semi-Solid, lyophilized powder, 
or liquid dosage forms, Such as, for example, tablets, pills, 
capsules, powders, Solutions, Suspensions, emulsions, Sup 
positories, retention enemas, creams, ointments, lotions, 
aerosols or the like, preferably in unit dosage forms Suitable 
for Simple administration of precise dosages. 

0158. The compositions typically include a conventional 
pharmaceutical carrier or excipient and may additionally 
include other medicinal agents, carriers, adjuvants, and the 
like. Preferably, the composition will be about 5% to 75% by 
weight of a compound or compounds of the invention, with 
the remainder consisting of Suitable pharmaceutical excipi 
ents. Appropriate excipients can be tailored to the particular 
composition and route of administration by methods well 
known in the art, e.g., REMINGTON'S PHARMACEUTI 
CAL SCIENCES, 18TH ED., Mack Publishing Co., Easton, 
Pa. (1990). 
0159 For oral administration, such excipients include 
pharmaceutical grades of mannitol, lactose, Starch, magne 
sium Stearate, Sodium Saccharine, talcum, cellulose, glucose, 
gelatin, Sucrose, magnesium carbonate, and the like. The 
composition may take the form of a Solution, Suspension, 
tablet, pill, capsule, powder, Sustained-release formulation, 
and the like. 

0160 In some embodiments, the pharmaceutical compo 
Sitions take the form of a pill, tablet or capsule, and thus, the 
composition can contain, along with the biologically active 
conjugate, any of the following: a diluent Such as lactose, 
Sucrose, dicalcium phosphate, and the like; a disintegrant 
Such as Starch or derivatives thereof; a lubricant Such as 
magnesium Stearate and the like; and a binder Such a Starch, 
gum acacia, polyvinylpyrrollidone, gelatin, cellulose and 
derivatives thereof. 

0.161 The active compounds of the formulas may be 
formulated into a Suppository comprising, for example, 
about 0.5% to about 50% of a compound of the invention, 
disposed in a polyethylene glycol (PEG) carrier (e.g., PEG 
1000 (96%) and PEG 4000 (4%). 
0162 Liquid compositions can be prepared by dissolving 
or dispersing compound (about 0.5% to about 20%), and 
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optional pharmaceutical adjuvants in a carrier, Such as, for 
example, aqueous Saline (e.g., 0.9% w/v Sodium chloride), 
aqueous dextrose, glycerol, ethanol and the like, to form a 
Solution or Suspension, e.g., for intravenous administration. 
The active compounds may also be formulated into a 
retention enema. 

0163) If desired, the composition to be administered may 
also contain minor amounts of non-toxic auxiliary Sub 
stances Such as wetting or emulsifying agents, pH buffering 
agents, Such as, for example, Sodium acetate, Sorbitan mono 
laurate, or triethanolamine oleate. 
0164. For topical administration, the composition is 
administered in any Suitable format, Such as a lotion or a 
transdermal patch. For delivery by inhalation, the composi 
tion can be delivered as a dry powder (e.g., Inhale Thera 
peutics) or in liquid form via a nebulizer. 
0.165 Methods for preparing such dosage forms are 
known or will be apparent to those skilled in the art; for 
example, See Remington's Pharmaceutical Sciences, Supra., 
and Similar publications. The composition to be adminis 
tered will, in any event, contain a quantity of the pro-drug 
and/or active compound(s) in a pharmaceutically effective 
amount for relief of the condition being treated when 
administered in accordance with the teachings of this inven 
tion. 

0166 Generally, the compounds of the invention are 
administered in a therapeutically effective amount, i.e., a 
dosage Sufficient to effect treatment, which will vary 
depending on the individual and condition being treated. 
Typically, a therapeutically effective daily dose is from 0.1 
to 100 mg/kg of body weight per day of drug. Most 
conditions respond to administration of a total dosage of 
between about 1 and about 30 mg/kg of body weight per day, 
or between about 70 mg and 2100 mg per day for a 70 kg 
person. However, it is possible that an effective dose of APF, 
especially if administered directly into the bladder, may be 
outside of this range. 
0167 Stability of the conjugate can be further controlled 
by chemical alterations, including D amino acid residues in 
the polypeptide chain as well as other peptidomimetic 
moieties. Furthermore, Stability of the conjugates could also 
be enhanced by unnatural carbohydrate residues. 

ABAA B/A/B 

0168 VIII. Combination Treatments 

0169. In order to increase the effectiveness of an APF 
composition for the treatment of cancer in an individual, 
Such as a patient, it may be desirable to combine these 
compositions with other agents effective in the treatment of 
hyperproliferative disease, Such as anti-cancer agents. An 
“anti-cancer agent is capable of negatively affecting cancer 
in a Subject, for example, by killing cancer cells, inducing 
apoptosis in cancer cells, reducing the growth rate of cancer 
cells, reducing the incidence or number of metastases, 
reducing tumor size, inhibiting tumor growth, reducing the 
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blood Supply to a tumor or cancer cells, promoting an 
immune response against cancer cells or a tumor, preventing 
or inhibiting the progression of cancer, or increasing the 
lifespan of a Subject with cancer. More generally, these other 
compositions would be provided in a combined amount 
effective to kill or inhibit proliferation of the cell. This 
process may involve contacting the cells with the expression 
construct and the agent(s) or multiple factor(s) at the same 
time. This may be achieved by contacting the cell with a 
Single composition or pharmacological formulation that 
includes both agents, or by contacting the cell with two 
distinct compositions or formulations, at the same time, 
wherein one composition includes the expression construct 
and the other includes the Second agent(s). 
0170 Tumor cell resistance to chemotherapy and radio 
therapy agents represents a major problem in clinical oncol 
ogy. One goal of current cancer research is to find ways to 
improve the efficacy of chemo- and radiotherapy, for 
example, by combining it with other cancer therapies. In the 
context of the present invention, it is contemplated that APF 
composition therapy could be used similarly in conjunction 
with chemotherapeutic, radiotherapeutic, Surgical, or immu 
notherapeutic intervention, in addition to other pro-apoptotic 
or cell cycle regulating agents. 

0171 Alternatively, the APF treatment may precede, fol 
low, or both the other agent treatment by intervals ranging 
from minutes to weeks. In embodiments where the APF 
composition and the other agent are applied Separately to a 
cell of the individual, one would generally ensure that a 
Significant period of time did not expire between the time of 
each delivery, such that the APF composition and the other 
agent would still be able to exert an advantageously com 
bined effect on the cell. In Such instances, it is contemplated 
that one may contact the cell with both modalities within 
about 12-24 h of each other and, more preferably, within 
about 6-12 h of each other. In Some situations, it may be 
desirable to extend the time period for treatment signifi 
cantly, however, where several days (2, 3, 4, 5, 6 or 7) to 
several weeks (1, 2, 3, 4, 5, 6, 7 or 8) lapse between the 
respective administrations. 

0172 Various combinations may be employed, for 
example, wherein the APF treatment is “A” and the second 
ary agent, Such as radio- or chemotherapy, is “B”: 

B/BFA AAB A/B/B BIAFA 
AIA/B/B A/B/AFB A/B/BFA B/B/AIA 
AAAIB BAAAA ABAA AABA 

0173 Administration of the APF compositions of the 
present invention to a patient will follow general protocols 
for the administration of chemotherapeutics, taking into 
account the toxicity, if any, of the molecule. It is expected 
that the treatment cycles would be repeated as necessary. It 
also is contemplated that various Standard therapies, as well 
as Surgical intervention, may be applied in combination with 
the described hyperproliferative cell therapy. 
0174 A. Chemotherapy 
0.175. A skilled artisan recognizes that in addition to the 
APF treatment described herein for the purpose of inhibiting 
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cell growth, other chemotherapeutic agents are useful in the 
treatment of neoplastic disease. Examples of Such chemo 
therapeutic agents include, for example, cisplatin (CDDP), 
carboplatin, procarbazine, mechlorethamine, cyclophospha 
mide, camptothecin, ifosfamide, melphalan, chlorambucil, 
buSulfan, nitroSurea, dactinomycin, daunorubicin, doxoru 
bicin, bleomycin, plicomycin, mitomycin, etoposide 
(VP16), tamoxifen, raloxifene, estrogen receptor binding 
agents, taxol, gemcitabien, navelbine, farnesyl-protein tans 
ferase inhibitors, transplatinum, 5-fluorouracil, Vincristin, 
Vinblastin and methotrexate, or any analog or derivative 
variant of the foregoing. 
0176 B. Radiotherapy 

0177. Other factors that cause DNA damage and have 
been used extensively include what are commonly known as 
Y-rays, X-rays, and/or the directed delivery of radioisotopes 
to tumor cells. Other forms of DNA damaging factors are 
also contemplated Such as microwaves and UV-irradiation. 
It is most likely that all of these factors effect a broad range 
of damage on DNA, on the precursors of DNA, on the 
replication and repair of DNA, and on the assembly and 
maintenance of chromosomes. Dosage ranges for X-rays 
range from daily doses of 50 to 200 roentgens for prolonged 
periods of time (3 to 4 wk), to single doses of 2000 to 6000 
roentgens. Dosage ranges for radioisotopes vary widely, and 
depend on the half-life of the isotope, the Strength and type 
of radiation emitted, and the uptake by the neoplastic cells. 

0178 The terms “contacted” and “exposed," when 
applied to a cell, are used herein to describe the process by 
which a therapeutic construct and a chemotherapeutic or 
radiotherapeutic agent are delivered to a target cell or are 
placed in direct juxtaposition with the target cell. To achieve 
cell killing or Stasis, both agents are delivered to a cell in a 
combined amount effective to kill the cell or prevent it from 
dividing. 

0179 C. Immunotherapy 
0180. Immunotherapeutics, generally, rely on the use of 
immune effector cells and molecules to target and destroy 
cancer cells. The immune effector may be, for example, an 
antibody Specific for Some marker on the Surface of a tumor 
cell. The antibody alone may serve as an effector of therapy 
or it may recruit other cells to actually effect cell killing. The 
antibody also may be conjugated to a drug or toxin (che 
motherapeutic, radionuclide, ricin A chain, cholera toxin, 
pertussis toxin, etc.) and Serve merely as a targeting agent. 
Alternatively, the effector may be a lymphocyte carrying a 
Surface molecule that interacts, either directly or indirectly, 
with a tumor cell target. Various effector cells include 
cytotoxic T cells and NK cells. 
0181 Immunotherapy, thus, could be used as part of a 
combined therapy, in conjunction with APF therapy. The 
general approach for combined therapy is discussed below. 
Generally, the tumor cell must bear Some marker that is 
amenable to targeting, i.e., is not present on the majority of 
other cells. Many tumor markers exist and any of these may 
be Suitable for targeting in the context of the present 
invention. Common tumor markers include carcinoembry 
onic antigen, prostate Specific antigen, urinary tumor asso 
ciated antigen, fetal antigen, tyrosinase (p97), gp68, TAG 
72, HMFG, Sialyl Lewis Antigen, MucA, Much9, PLAP, 
estrogen receptor, laminin receptor, erbB and p155. 
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0182 D. Genes 
0183 In yet another embodiment, the secondary treat 
ment is a Secondary gene therapy in which a Second thera 
peutic polynucleotide is administered before, after, or at the 
Same time as an APF molecule, having a combined anti 
hyperproliferative effect on target tissues. A variety of 
proteins are encompassed within the invention, including 
inhibitors of cellular proliferation, Such as tumor Suppres 
Sors, including p53; and/or regulators of programmed cell 
death, Such as Bcl-2. 
0184 E. Surgery 
0185. Approximately 60% of persons with cancer will 
undergo Surgery of Some type, which includes preventative, 
diagnostic or staging, curative and palliative Surgery. Cura 
tive Surgery is a cancer treatment that may be used in 
conjunction with other therapies, Such as the treatment of the 
present invention, chemotherapy, radiotherapy, hormonal 
therapy, gene therapy, immunotherapy and/or alternative. 
therapies. 

0186 Curative surgery includes resection in which all or 
part of cancerous tissue is physically removed, excised, 
and/or destroyed. Tumor resection refers to physical 
removal of at least part of a tumor. In addition to tumor 
resection, treatment by Surgery includes laser Surgery, cryo 
Surgery, electroSurgery, and miscopically controlled Surgery 
(Mohs surgery). It is further contemplated that the present 
invention may be used in conjunction with removal of 
Superficial cancers, precancers, or incidental amounts of 
normal tissue. 

0187 Upon excision of part of all of cancerous cells, 
tissue, or tumor, a cavity may be formed in the body. 
Treatment. may be accomplished by perfusion, direct injec 
tion or local application of the area with an additional 
anti-cancer therapy. Such treatment may be repeated, for 
example, every 1, 2, 3, 4, 5, 6, or 7 days, or every 1, 2, 3, 
4, and 5 weeks or every 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, or 12 
months. These treatments may be of varying dosages as 
well. 

0188 F. Other Agents 
0189 It is contemplated that other agents may be used in 
combination with the present invention to improve the 
therapeutic efficacy of treatment. These additional agents 
include immunomodulatory agents, agents that affect the 
upregulation of cell Surface receptors and GAP junctions, 
cytostatic and differentiation agents, inhibitors of cell ade 
hesion, or agents that increase the Sensitivity of the hyper 
proliferative cells to apoptotic inducers. Immunomodulatory 
agents include tumor necrosis factor; interferon alpha, beta, 
and gamma; IL-2 and other cytokines, F42K and other 
cytokine analogs; or MIP-1, MIP-1beta, MCP-1, RANTES, 
and other chemokines. It is further contemplated that the 
upregulation of cell Surface receptorS or their ligands Such as 
Fas/Fas ligand, DR4 or DR5/TRAIL would potentiate the 
apoptotic inducing abililties of the present invention by 
establishment of an autocrine or paracrine effect on hyper 
proliferative cells. Increases intercellular Signaling by 
elevating the number of GAP junctions would increase the 
anti-hyperproliferative effects on the neighboring hyperpro 
liferative cell population. In other embodiments, cytostatic 
or differentiation agents can be used in combination with the 
present invention to improve the anti-hyerproliferative effi 
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cacy of the treatments. Inhibitors of cell adehesion are 
contemplated to improve the efficacy of the present inven 
tion. Examples of cell adhesion inhibitors are focal adhesion 
kinase (FAKs) inhibitors and Lovastatin. It is further con 
templated that other agents that increase the Sensitivity of a 
hyperproliferative cell to apoptosis, Such as the antibody 
c225, could be used in combination with the present inven 
tion to improve the treatment efficacy. 
0.190 Hormonal therapy may also be used in conjunction 
with the present invention or in combination with any other 
cancer therapy previously described. The use of hormones 
may be employed in the treatment of certain cancerS Such as 
breast, prostate, ovarian, or cervical cancer to lower the level 
or block the effects of certain hormones Such as testosterone 
or estrogen. This treatment is often used in combination with 
at least one other cancer therapy as a treatment option or to 
reduce the risk of metastases. 

0191) IX. Kits 
0.192 Diagnostic and/or therapeutic kits associated with 
the glycoproteins of the present invention comprise another 
aspect of the present invention. Such kits will generally 
contain, in Suitable container means, an APF molecule of the 
present invention, Such as a glycoprotein comprising a 
peptide having a sequence as, for example, but not limited 
to, one essentially set forth in SEQID NO:1, SEQID NO:3, 
SEQ ID NO:4, or SEQ ID NO:5, or a means to detect Such 
as molecule. The kit may have a single container means that 
contains the APF composition or it may have distinct 
container means for the APF composition and other reagents 
that may be included within such kits. Other kits may 
comprise inhibitors of APF in suitable container means, such 
as antibodies, Small interference RNAS, and So forth. Diag 
nostic kits may comprise any Suitable reagents to identify an 
APF composition, Such as antibodies, for example. 
0193 The components of the kit may be provided as 
liquid Solution(s), or as dried powder(s). When the compo 
nents are provided in a liquid Solution, the liquid Solution is 
an aqueous or non-aqueous Solution, with a Sterile aqueous 
or non-aqueous Solution being particularly preferred. When 
reagents or components are provided as a dry powder, the 
powder can be reconstituted by the addition of a suitable. 
solvent. It is envisioned that the solvent may also be 
provided in another container means. 
0194 Kits may comprise reagents for detecting peptides 
having a sequence as essentially set forth in SEQ ID NO:1, 
SEQ ID NO:3, SEQ ID NO:4, or SEO ID NO:5, such as is 
required for immunoassay. The immunodetection reagent 
will typically comprise a label associated with the antibody 
or antigen, or associated with a Secondary binding ligand. 
Exemplary ligands might include a Secondary antibody 
directed against the first antibody or antigen or a biotin or 
avidin (or Streptavidin) ligand having an associated label. Of 
course, a number of exemplary labels are known in the art 
and all Such labels may be employed in connection with the 
present invention. The kits may contain antibody-label con 
jugates either in fully conjugated form, in the form of 
intermediates, or as Separate moieties to be conjugated by 
the user of the kit. 

0.195 The container means will generally include at least 
one Vial, test tube, flask, bottle, Syringe or other container 
means, into which the antigen or antibody may be placed, 
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and preferably suitably aliquoted. Where a second binding 
ligand is provided, the kit will also generally contain a 
Second vial or other container into which this ligand or 
antibody may be placed. The kits of the present invention 
will also typically include a means for containing the 
antibody, antigen, and reagent containers in close confine 
ment for commercial Sale. Such containers may include 
injection or blow-molded plastic containers into which the 
desired vials are retained. 

0196) X. APF Antibodies 
0197). In another aspect, the present invention contem 
plates an antibody that is immunoreactive with a proteina 
ceous or Sugar composition, Such as a peptide, a Sugar, a 
glycopeptide, or a combination thereof of the invention. The 
peptide may be comprised as part of a larger composition, 
such as an APF of the present invention. 
0198 An antibody can be a polyclonal or a monoclonal 
antibody. In a preferred embodiment, an antibody is a 
monoclonal antibody. Means for preparing and characteriz 
ing antibodies are well known in the art (See, e.g., Howell 
and Lane, 1988). 
0199 Briefly, a polyclonal antibody is prepared by 
immunizing an animal with an immunogen comprising a 
peptide, Sugar or glycopeptide of the present invention, with 
or without an adjuvant or other Such molecules that enhance 
immune responses (e.g. KLH) and collecting antisera from 
that immunized animal. A wide range of animal Species can 
be used for the production of antisera. Typically an animal 
used for production of anti-antisera is a rabbit, a mouse, a 
rat, a chicken, a hamster or a guinea pig. Because of the 
relatively large blood volume of rabbits, a rabbit is a 
preferred choice for production of polyclonal antibodies. 
0200 Antibodies, both polyclonal and monoclonal, spe 
cific for APF peptides, Sugars, glycopeptides, and particu 
larly those represented by SEQ ID NO:1, SEQ ID NO:3, 
SEQ ID NO:4, or SEQ ID NO:5, variants and epitopes 
thereof, may be prepared using. conventional immunization 
techniques, as will be generally known to those of skill in the 
art. A composition containing antigenic epitopes of APF can 
be used to immunize one or more experimental animals, 
Such as a rabbit, chicken, or mouse, which will then proceed 
to produce Specific antibodies against the peptide, Sugar, or 
glycopeptide regions of APF. Polyclonal antisera may be 
obtained, after allowing time for antibody generation, Sim 
ply by bleeding the animal and preparing Serum Samples 
from the whole blood. 

0201 To obtain monoclonal antibodies, one would also 
initially immunize an experimental animal, often preferably 
a mouse, with an APF composition. One would then, after a 
period of time Sufficient to allow antibody generation, obtain 
a population of Spleen or lymph cells from the animal. The 
Spleen or lymph cells can then be fused with cell lines, Such 
as human or mouse myeloma Strains, to produce antibody 
Secreting hybridomas. These hybridomas may be isolated to 
obtain individual clones which can then be screened for 
production of antibody to the desired APF peptide, Sugar, or 
glycopeptide. 

0202 Following immunization, spleen cells are removed 
and fused, using a Standard fusion protocol with plasmacy 
toma cells to produce hybridomas Secreting monoclonal 
antibodies against APF and/or APF peptides. Hybridomas 
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which produce monoclonal antibodies to the Selected anti 
gens are identified using Standard techniques, Such as ELISA 
and Western blot methods. Hybridoma clones can then be 
cultured in liquid media and the culture Supernatants purified 
to provide the APF-specific monoclonal antibodies. 
0203. It is proposed that the monoclonal antibodies of the 
present invention will find useful application in Standard 
immunochemical procedures, Such as ELISA and Western 
blot methods, as well as other procedures which may utilize 
antibody specific to APF epitopes. 
0204 Additionally, it is proposed that monoclonal anti 
bodies Specific to the particular peptide may be utilized in 
other useful applications. For example their use in immu 
noabsorbent protocols may be useful in purifying native or 
recombinant APF species or variants thereof. 
0205. In general, both poly- and monoclonal antibodies 
against APF may be used in a variety of embodiments. For 
example, they may be employed in antibody cloning proto 
cols to obtain cDNAS or genes encoding APF or related 
proteins. This may also be used to select for hybridoma cells 
or lymphocytes that recognize the APF epitopes or make 
antibodies or Segments thereof that recognize APF epitopes. 
They may also be used in inhibition studies to analyze the 
effects of APF in cells or animals. Anti-APF antibodies will 
also be useful in immunolocalization Studies to analyze the 
distribution of APF peptides during various cellular events, 
for example, to determine the cellular or tissue-specific 
distribution of the APF peptide or glycopeptide under dif 
ferent physiological conditions. A particularly useful appli 
cation of Such antibodies is in purifying native or recombi 
nant APF peptides or glycopeptides, for example, using an 
antibody affinity column. The operation of all such immu 
nological techniques will be known to those of skill in the art 
in light of the present disclosure. 
0206 While the invention has been described with ref 
erence to certain particular embodiments thereof, those 
skilled in the art will appreciate that various modifications 
may be made without departing from the Spirit and Scope of 
the invention. The Scope of the appended claims is not to be 
limited to the specific embodiments described. 
0207. The present invention also encompasses methods 
of generating antibodies to an APF composition, Such as to 
a peptide moiety, a Sugar moiety, and/or a glycopeptide 
moiety. The peptide moities include SEQ ID NO:1, SEQ ID 
NO:3, SEQ ID NO:4, SEQ ID NO:5, or SEQ ID NO:6, for 
example. These antibodies may then be utilized for detection 
of a bladder condition, Such as interstitial cystitis, for 
example, for diagnosis of a bladder condition; or for thera 
peutic purpose, Such as to inhibit an APF composition. 
0208) XI. Screening for Inhibitors of Antiproliferative 
Factor 

0209 Inhibitors of APF activity can also be screened 
using direct or indirect cell proliferation inhibition assays, 
for example. In the direct assays, inhibition of normal or 
malignant cell proliferation by APF is abrogated in a dose 
dependent manner. Cell proliferation assays, including tri 
tiated thymidine incorporation, bromodeoxyuridine incor 
poration, live cell counts, or any of a number of 
commercially available compounds used to detect cell pro 
liferation could be used for this purpose. In the indirect 
assay, inhibition of normal or malignant cell metabolism by 
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APF is used as an indirect indication of cell proliferation; the 
inhibition of cell metabolism by APF would then be abro 
gated in a dose-dependent manner by inhibitors of APF 
activity. 

EXAMPLE 1. 

Examplary Methods and Reagents 

0210 Cell Cultures 
0211 Cystoscopy was performed under general anesthe 
sia, and 4 mm2 pieces of transitional epithelium with 
Submucosabladder tissue were obtained using rigid cold cup 
biopsy forceps from Six patients who had previously under 
gone cystoscopy and fulfilled the NIDDK/NIH diagnostic 
criteria for interstitial cystitis, and Six age- race- and gender 
matched controls who were asymptomatic for urinary tract 
disease, as previously described (Keay et al., 2001; Keay et 
al., 2000; Keay et al., 2003a; Keay et al., 2003b; Keay et al., 
1996). All patients were at least 18 years old and enrolled in 
accordance with guidelines of the Institutional Review 
Board of the University of Maryland School of Medicine. 
0212 Explanted epithelial cells were propagated from 
these biopsy specimens in DMEM-F12 (Media Tech, Hern 
don, Va.) with 10% heat inactivated fetal bovine serum 
(FBS), 1% antibiotic/antimycotic solution, 1% L-glutamine, 
1.0 U/ml insulin (all from Sigma, St. Louis, Mo.), and 5 
ug/ml hEGF (R & D Systems, Minneapolis, Minn.) at 370 
C in a 5% CO2 atmosphere, and characterized by binding of 
AE-1/AE-3 pancytokeratin antibodies (Signet, Dedham, 
Mass.), as previously described (Keay et al., 2001; Keay et 
al., 2000; Keay et al., 2003a; Keay et al., 2003b; Keay et al., 
1996). 
0213 T24 bladder carcinoma cells (ATCC #HTB4) were 
purchased from the American Type Culture Collection 
(Rockville, Md.) and cultured in McCoy's 5A medium 
(Gibco-Invitrogen, Carlsbad, Calif.) containing 10% FBS, 
1% glutamine and 1% antibiotic/antimycotic solution (all 
from Sigma). 
0214) APF Purification 
0215 APF was harvested from the Supernatant of 
explanted patient bladder epithelial cells and purified using 
molecular weight fractionation, ion eXchange chromatogra 
phy, hydrophobic interaction chromatography, and reversed 
phase high performance liquid chromatography (HPLC), as 
previously described (Keay et al., 2000). Mock APF was 
prepared using the Supernatant of normal control bladder 
epithelial cells and the same purification procedure. 
0216) Microcapillary LC-MS/MS Analysis 
0217 Microcapillary reversed-phase liquid chromatogra 
phy (mRPLC) was performed using an Agilent 1100 capil 
lary LC system (Agilent Technologies, Palo Alto, Calif.) 
coupled online to an ion trap mass spectrometer (LCQ Deca 
XP, ThermoFinnigan, San Jose, Calif.). Reversed-phase 
Separations of each Sample were performed using 75 um 
i.d.x10 cm long fused Silica electrospray ionization capillary 
columns (Polymicro Technologies, Phoenix, Ariz.) that were 
slurry packed in house with 3 lum, 300 A pore size C-18 
Stationary phase (Vydac Hesperia, Calif.). After sample 
injection, the column was washed for 20 min with 98% 
solvent A (0.1% V/v formic acid in water) and gradient 
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elution was conducted using a linear Step gradient from 2% 
solvent B (0.1% v/v formic acid in acetonitrile) to 42% 
Solvent B in 40 minutes, then from 42% to 95% B in 15 min, 
at a constant flow rate of 0.5 u/min. 
0218. The ion trap mass spectrometer was operated in a 
data dependent mode in which each full mass spectrometry 
(MS) scan was followed by three tandem MS scans where 
the three most abundant molecular ions were dynamically 
Selected for collision-induced dissociation (CID) using a 
normalized collision energy of 38%. The temperature of the 
heated capillary and electrospray Voltage were 180 C. and 
1.8 kV, respectively. 
0219) 
0220 Cell proliferation was measured by H-thymidine 
incorporation into explanted normal human bladder epithe 
lial cells, as previously described (Keay et al., 2001; Keay 
et al., 2000; Keay et al., 2003a; Keay et al., 2003b; Keay et 
al., 1996). Briefly, purified native or synthetic APF (or the 
appropriate mock preparation) was diluted in Serum-free 
MEM (containing only glutamine and antibiotics/antimy 
cotics) and applied to the cells; cell controls received 
serum-free MEM alone. Cells were then incubated at 37 C. 
in a 5% CO2 atmosphere for 48 hours. The cells were then 
labeled with 1 uCi/well H-thymidine for 4 hours, 
trypsinized, insoluble cell contents harvested and methanol 
fixed onto glass fiber filter paper, and the amount of radio 
activity incorporated determined. Significant inhibition of 
3H-thymidine incorporation was defined as a mean decrease 
in counts per minute of greater than 2 Standard deviations 
from the mean of control cells for each plate. 
0221) Cell Count Determination 

H-Thymidine Incorporation 

0222 For cell count experiments, explanted normal 
human bladder epithelial cells, LNCaP prostate carcinoma 
cells, or T24 bladder carcinoma cells were plated onto 
Coming 24 well tissue culture plates (VWR Scientific Prod 
ucts) in MEM (primary bladder cells), DMEM (LNCaP 
cells), or McCoy's 5A medium (T24 cells) containing 10% 
FBS, 1% antibiotic/antimycotic solution, 1% L-glutamine at 
a density of 1x10" cells/well and incubated at 37°C. in a 5% 
CO2 atmosphere overnight. On the next day the medium was 
removed and replaced with serum-free MEM, DMEM, or 
McCoy's medium containing 1% antibiotic/antimycotic 
solution and 1% L-glutamine (all three cell types). HPLC 
purified or synthetic APF (or their mock preparations) were 
then added to the medium and cells further incubated at 37 
C. with 5% CO. Forty-eight hours later the culture Super 
natant was removed for growth factor analysis by ELISA, 
cells were trypsinized, stained with Trypan blue (Sigma) and 
counted using a hemacytometer. 

0223) ELISAs 
0224 HB-EGF-ELISAS were performed as previously 
described (Keay et al., 2001; Keay et al., 1998), coating 96 
well Immulon II plates (Dynatech Laboratories, Chantilly, 
Va.) with 200 culture supernatant at 40° C. overnight. 
Plates were subsequently rinsed, blocked, and anti-HB-EGF 
antibody (1 lug/ml) (R & D Systems, Minneapolis, Minn.) 
applied. Following additional incubation and rinses, bioti 
nylated anti-goat IgG?avidin D horseradish peroxidase was 
added. Binding was detected by development with ABTS 
2,2'-AZino-bis-(3-ethylbenzothiazoline-6-sulfonic acid); 
absorbance was read at 405 nm. 

May 5, 2005 

0225 EGF-Culture Supernatant (200 )was pipetted 
into wells precoated with monoclonal anti-EGF antibody, 
according to the manufacturer's instructions (R & D Sys 
tems). Following incubation and rinses, HRP-linked poly 
clonal anti-EGF was added and binding detected by devel 
opment with tetramethylbenzidine (TMB) substrate; 
absorbance was read at 450 nm. 

0226 Linear absorbance vs. concentration curves were 
prepared from results with known concentrations of EGF or 
HB-EGF, and sample concentrations were determined by 
plotting absorbance values. 
0227 Enzymatic Cleavage 
0228 Partially purified APF was incubated with any of 
three positionally-specific neuraminidases 2-3, 2-3,6, 2-3, 
6,8,9] (all from Sigma) at 37° C. for 2 hours; control APF 
was incubated under the same conditions but without 
enzyme. APF was then purified from enzyme by ultrafiltra 
tion using a 3000 MW cut-off Centricon filter (Amicon, 
Bedford, Mass.), and antiproliferative activity and lectin 
binding of each ultrafiltrate determined. 
0229) Lectin Binding 
0230 HPLC purified APF or enzymatically-treated APF 
Samples were applied to the following agarose-conjugated 
lectins and eluted according to the manufacturer's instruc 
tions: wheat germ agglutinin, concanavalin A, lentil lectin 
(all from Amersham), Vicia villosa (Sigma), Erythrina cris 
tagalli, Griffonia Simplicifolia I and II, peanut agglutinin, 
Jacalin lectin (all from Vector Labs, Burlingame, Calif.), or 
Tritrichomonas mobilensis lectin (Calbiochem-Novobio 
chem Corp., San Diego, Calif.). Eluates were tested for 
antiproliferative activity by the H-thymidine incorporation 
asSay. 

0231. Sucrose Density Gradient Isoelectric Focusing 
0232 HPLC-purified APF was fractionated by high 
Speed electrofocusing in a pH 2 to 10 Sucrose density 
gradient formed at 15 W for 18 hours with an LKB 8100-1 
column (LKB Instruments Inc., Gaithersburg, Md.). The pH 
of the fractions was determined at 40 C., and antiprolifera 
tive activity of the neutralized (pH 7.0) fractions was deter 
mined in normal bladder cells using the H-thymidine 
incorporation assay. 

0233 APF Synthesis 
0234. The synthesis of the peptides was carried out by 
solid phase methods on the Nautilus 2400 synthesizer 
(Argonaut Technologies, Foster City, Calif.) utilizing stan 
dard Fmoc chemistry on alanyl 2-chlorotrityl resin (Calbio 
chem-Novobiochem). Fmoc-protected amino acids 
(Anaspec Inc., San Jose, Calif.) were coupled utilizing 
N-(dimethylamino)-1H-1,2,3-triazolo 4,5-b]pyridin-1-yl 
methylene-N-methylmethanaminium hexafluorophosphate 
N-oxide (HATU) (Sigma-Aldrich, Milwaukee, Wis.) and 
1-hydroxy-7-azabenzotriazole (HOAt) (Anaspec, Inc.) 
reagents. All other reagents were purchased from Sigma 
Aldrich. All intermediates and the final products were veri 
fied by mass spectrometry. 
0235 Fmoc protected O-C-(N-acetylactosamine)-L- 
Threonine. Fmoc-L-Thr (Calbiochem-Novabiochem) was 
converted to phenacyl ester and glycosylated with 2-azido 
1-C.-bromo-hexa-O-acetyl-2-deoxylactose in the presence of 
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Silver triflate according to a slight modification of the 
procedure by Leuck and Kunz (Leuck and Kunz, 1997). The 
reaction was carried out a -40° C. that ensured >98% 
Selectivity for the C-anomer. The anomeric purity was 
determined by proton NMR spectroscopy. The phenacyl 
ester was de-protected by Zinc/acetic acid/acetic anhydride, 
which also resulted in the Simultaneous reduction of the 
azido group and acetylation of the resulting amino group 
(Svarovsky and Barchi, 2003). The final product was puri 
fied by preparative, reverse phase (C8 column) HPLC. 
0236 Fmoc protected O-B-(N-acetylactosamine)L- 
Threonine. The procedure for production of the B anomer 
was identical to that for production of the C. anomer except 
that the glycosylation of threonine by 2-azido-1-C.-bromo 
hexa-O-acetyl-2-deoxylactose was carried out at -20° C. 
The product generated by this procedure was a mixture of 
the C. (90%) and B (10%) anomers, which were readily 
Separated by Silica gel flash chromatography using an ethyl 
acetate/hexanes gradient. 

0237 Fmoc protected O-C-Galf (1->3)GalNAc-L- 
Threonine. The synthetic procedure was similar to the 
method used to produce the Fmoc protected O-C-(N-acetyl 
lactosamine)-L-Threonine. Fmoc-L-Threonine phenacyl 
ester was glycosylated by the trichloroacetimidate-disaccha 
ride donor in the presence of boron trifluoride diethyl 
etherate, following the procedure published by Qiu et al. 
(Qiu et al., 1996) with slight modifications. The conversion 
of the azido group and the deprotection of the phenacyl ester 
were identical to the procedures used in the Fmoc protected 
O-O-(N-acetylactosamine)-L-Threonine Synthesis. 
0238 General method for glycopeptide synthesis. The 
glycosylated Fmoc-protected threonine was activated by 
HATU/HOAt and added to the growing peptide chain in 
presence of Hunig's base for a prolonged coupling time (16 
hours). The glycopeptide was cleaved from the resin with a 
mixture of trifluoroacetic acid, water, tri-isopropylsilane 
(90:5:5 V/v/v), the solvent was removed in vacuo, and the 
residue was dried under high Vacuum. The crude, dry 
glycopeptide was dissolved in anhydrous methanol and 
treated with sodium methoxide powder for 30 min. When 
HPLC-MS indicated the complete removal of the acetyl 
groups, the reaction was stopped with acetic acid and 
evaporated to dryneSS. The crude deacetylated product was 
purified by preparative HPLC using a C8 reverse phase 
column. 

0239 Sialylation of N-terminal threonine hexosamide 
residue. The N-acetylhexosamine derivatives of the peptides 
were Sialylated enzymatically using recombinant rat C-2,3 
(N) sialyltransferase (EMD Biosciences, Inc., La Jolla, 
Calif.) and CMP-N-acetyl neuraminic acid substrate 
(Sigma) in 250 mM MOPS buffer pH 7.4. All crude glyco 
peptides were purified by reverse phase HPLC on a C8 
column, and the purified peptides were analyzed by mass 
Spectrometry. 

0240 Northern Blot Analysis 
0241 Total RNA was extracted from explanted bladder 
epithelial cells from 6 patients with interstitial cystitis and 
their age-, race-, and gender-matched asymptomatic controls 
using Trizol/chloroform (Gibco-BRL) extraction. Equiva 
lent amounts of RNA from each sample were loaded onto a 
1% agarose/2% formaldehyde gel, Separated by Standard gel 
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electrophoresis and transferred to a nylon membrane. DIG 
labeled probe for APF mRNA was prepared by random 
labeling using the known Sequence of nucleotides 1626 
1632 (accgtgcccg.ccg.cggtggtggtcgcc) (SEQ ID NO:2) of 
human frizzled 8 protein (EMBL NM 031866; SEQ ID 
NO:7, for example) and the DIG Northern Starter Kit with 
SP6/T7/T3 RNA polymerase (Roche Applied Science, 
Indianapolis, Ind.); DIG-labeled probe for beta actin mRNA 
was purchased from Roche Applied Science (prepared using 
nucleotides 69-618 of human beta actin) (EMBLHSAC07). 
Blots were developed by chemiluminescence detection with 
CDP-Star (Roche Applied Science). 
0242 Anti-APF Antibodies 
0243 Synthetic APF peptide was generated by preparing 
an APF composition comprising a peptide moiety comprised 
of a derivative of SEQ ID NO:1, in which an N-terminal 
cysteine residue was added (SEQ ID NO:6). The peptide 
was coupled to KLH at the cysteine residue (Serving as the 
linking amino acid) via the Sulfur atom, and injected (0.5 mg 
peptide/rabbit) into two New Zealand White rabbits for 
antibody production. Following two monthly booster injec 
tions, Serum was harvested, immunoglobulin fraction puri 
fied, and its reactivity against HPLC-purified native APF 
and KLH tested in a dot-blot format, using HRP-conjugated 
goat anti-rabbit IgG for the Secondary antibody. AS Shown in 
FIG. 7, these antibodies detected APF and KLH, and a 
Standard curve against known varying concentrations of 
APF could be generated. Preimmune antibodies did not bind 
to either APF or KLH. 

EXAMPLE 2 

Identification of Amino Acids by Mass 
Spectometric Analysis 

0244. In specific aspects of the invention, an APF mol 
ecule is identified and/or characterized by any Suitable 
means in the art, Such as through the characterization of the 
peptide, Sugar, or glycopeptide moiety of APF. In one 
Specific embodiment, mass Spectrometry is utilized. In other 
embodiments, techniques Such as nuclear magnetic reso 
nance or proteomic techniques (including isotope-coded 
affinity assays), and Sensitive chromatographic methods may 
be utilized, for example. 
0245 Microcapillary reversed-phase liquid chromatogra 
phy was used to obtain extremely pure preparations of APF 
peptide for mass spectrometry. Analysis of three prepara 
tions of HPLC-purified APF using the microcapillary tech 
nique indicated the presence of three peptide peaks in 
approximately equal proportions in each preparation, only 
one of which had antiproliferative activity against primary 
bladder epithelial cells in vitro. Ion trap mass spectrometric 
analysis of the active peak indicated a molecular weight of 
1482.8 Daltons (FIG. 1A). Analysis of peaks generated by 
collision-induced dissociation of the active Substance indi 
cated a terminal Sialic acid linked to a hexose moiety, which 
in turn was linked to an N-acetylhexose moiety (FIG. 1B); 
detectable amino acid moieties present from the N terminus 
following further dissociation of the 827 Dalton peptide 
moiety included alanine-alanine-Valine-Valine-Valine-ala 
nine (FIG. 1C). The remaining N-terminal amino acids 
present had a combined molecular weight of 351.4 Daltons. 
Search for a gene encoding a homologous peptide indicated 
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100% homology between a Sequence with the appropriate 
total molecular weight (TV-P-A-A-V-V-V-A: SEQ ID 
NO:1) and amino acids 541-549 in the 6th transmembrane 
region of frizzled 8, a Wnt ligand receptor (Qiu et al., 1996). 
0246 The peptide moiety of the present invention may 
also comprise conservative variants of SEQ ID NO:1, such 
as, for example, a peptide comprising the amino acid 
sequence of S-V-P-A-A-V-V-V-A (SEQ ID NO:3); TV-P- 
A-A-V-V-L-A (SEQ ID NO:4); S-L-P-A-A-V-V-V-A (SEQ 
ID NO:5); or C-TV-P-A-A-V-V-V-A (SEQ ID NO:6). It is 
contemplated that these conservative variants include 
known conservative Substitutions or additions, as in the case 
of SEQ ID NO:6, defined by chemical properties. For 
example, Serine, threonine and cysteine comprise heteroat 
oms (atoms other than carbon or hydrogen having nucleo 
philic or electrophilic properties exploitable as linking 
means), Specifically oxygen (O) and Sulfur (S) which pro 
vides a means to link to at least one Sugar moiety of the 
present compositions and are considered conservative vari 
ants when interchanged in the peptides and glycopeptides of 
the present invention. In another example, at least one or 
more leucines is Substituted for any one of the valine 
Subunits. 

0247 The skilled artisan is aware that amino acid sub 
Stitutions can be made that do not change Substantially the 
functionality of the peptide and/or polypeptide. Therefore, 
the present invention contemplates a glycopeptide compris 
ing a peptide having a sequence essentially as Set forth in 
SEQ ID NO:1. The term “a sequence essentially as set forth 
in SEQ ID NO:1” means that the sequence substantially 
corresponds to a portion of SEQID NO:1 and has relatively 
few amino acids which are not identical to, or a biologically 
functional equivalent of, the amino acids of SEQ ID NO:1. 
The term “biologically functional equivalent” is well under 
stood in the art and is further defined in detail herein, as a 
protein having a Sequence essentially as Set forth in SEQ ID 
NO:1 and that is associated with a diseased State of an 
epithelial cell. Accordingly, Sequences which have less than 
about 50%, between about 50% and about 65%, 70% and 
about 80%; or more preferably, between about 85% and 
about 90%; or even more preferably, between about 90 and 
95% and about 99%, of amino acids which are identical or 
functionally equivalent to the amino acids of SEQ ID NO:1 
will be sequences which are “essentially as set forth in SEQ 
ID NO:1”. However, in specific embodiments, the APF 
molecule Still comprises activity by Substituting more than 
one amino acid and may still be active. For example, the 
entire peptide may be Substituted with derivatized amino 
acids or peptidomimetic agents, which may be hydrophobic, 
or another hydrophobic moiety, Such as a lipid. 

0248 Biological Functional Equivalents 

0249 Modification and changes may be made in the 
structure of the peptides of the present invention or DNA 
Segments which encode them and Still obtain a functional 
molecule that encodes a protein or peptide with desirable 
characteristics. The following is a discussion based upon 
changing the amino acids of a protein to create an equiva 
lent, or even an improved, Second-generation molecule. The 
amino acid changes may be achieved by changing the 
codons of the RNA sequence, according to the following 
codon table: 
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TABLE 1. 

Amino Acids Codons 

Alanine Ala A GCAGCC GCG GCU 
Cysteine Cys C UGC UGU 
Aspartic acid Asp D GAC GAU 
Glutamic acid Glu E GAA GAG 
Phenylalanine Phe F UUC UUU 
Glycine Gly G GGA GGC GGG GGU 
Histidine His H CAC CAU 
Isoleucine Ile I AUAAUCAUU 
Lysine Lys K AAAAAG 
Leucine Leu L UUA UUG CUACUC CUG CUU 
Methionine Met M AUG 
Asparagine Asn N AACAAU 
Proline Pro P CCACCC CCG CCU 
Glutamine Glin O CAA CAG 
Arginine Arg R AGAAGG CGA CGC CGG CGU 
Serine Ser S AGC AGU UCAUCC UCG UCU 
Threonine Thr T ACA ACCACG ACU 
Valine Val V GUAGUC GUG GUU 
Tryptophan Trp W UGG 
Tyrosine Tyr Y UAC UAU 

0250 For example, certain amino acids may be substi 
tuted for other amino acids in a protein Structure without 
appreciable loSS of interactive binding capacity with Struc 
tures Such as, for example, antigen-binding regions of anti 
bodies or binding Sites on Substrate molecules. Since it is the 
interactive capacity and nature of a protein that defines that 
protein's biological functional activity, certain amino acid 
Sequence Substitutions can be made in a protein Sequence, 
and, of course, its underlying DNA coding Sequence, and 
messenger RNA sequence, and nevertheless obtain a protein 
with like properties. It is thus contemplated by the inventors 
that various changes may be made in the peptide Sequences 
of the disclosed compositions, or corresponding DNA or 
RNA sequences which encode Said peptides without appre 
ciable loss of their biological utility or activity. 

0251. In making such changes, the hydropathic index of 
amino acids may be considered. The importance of the 
hydropathic amino acid indeX in conferring interactive bio 
logic function on a protein is generally understood in the art 
(Kyte and Doolittle, 1982, incorporate herein by reference). 
It is accepted that the relative hydropathic character of the 
amino acid contributes to the Secondary Structure of the 
resultant protein, which in turn defines the interaction of the 
protein with other molecules, for example, enzymes, Sub 
Strates, receptors, DNA, antibodies, antigens, and the like. 

0252) Each amino acid has been assigned a hydropathic 
indeX on the basis of their hydrophobicity and charge 
characteristics (Kyte and Doolittle, 1982), these are: isoleu 
cine (+4.5); Valine (+4.2); leucine (+3.8); phenylalanine 
(+2.8); cysteine/cystine (+2.5); methionine (+1.9); alanine 
(+1.8); glycine (-0.4); threonine (-0.7); Serine (-0.8); tryp 
tophan (-0.9); tyrosine (-1.3); proline (-1.6); histidine 
(-3.2); glutamate (-3.5); glutamine (-3.5); aspartate (-3.5); 
asparagine (-3.5); lysine (-3.9); and arginine (4.5). 

0253) It is known in the art that certain amino acids may 
be Substituted by other amino acids having a similar hydro 
pathic index or Score and Still result in a protein with Similar 
biological activity, i.e., Still obtain a biological functionally 
equivalent protein. In making Such changes, the Substitution 
of amino acids whose hydropathic indices are within ..+-0.2 
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is preferred, those which are within ..+-0.1 are particularly 
preferred, and those within ..+-0.05 are even more particu 
larly preferred. 

0254. It is also understood in the art that the Substitution 
of like amino acids can be made effectively on the basis of 
hydrophilicity. U.S. Pat. No. 4,554,101, incorporated herein 
by reference, States that the greatest local average hydro 
philicity of a protein, as governed by the hydrophilicity of its 
adjacent amino acids, correlates with a biological property 
of the protein. 
0255 As detailed in U.S. Pat. No. 4,554,101, the follow 
ing hydrophilicity values have been assigned to amino acid 
residues: arginine (+3.0); lysine (+3.0); aspartate (+3.0.+- 
0.1); glutamate (+3.0.+-0.1); Serine (+0.3); asparagine 
(+0.2); glutamine (+0.2); glycine (O); threonine (-0.4); pro 
line (-0.5.+-0.1); alanine (-0.5); histidine (-0.5); cysteine 
(-1,0); methionine (-1.3); valine (-1.5); leucine (-1.8); 
isoleucine (-1.8); tyrosine (-2.3), phenylalanine (-2.5); 
tryptophan (-3.4). 
0256. It is understood that an amino acid can be substi 
tuted for another having a similar hydrophilicity value and 
Still obtain a biologically equivalent, and in particular, an 
immunologically equivalent protein. In Such changes, the 
Substitution of amino acids whose hydrophilicity values are 
within +2 is preferred, those which are within +1 are 
particularly preferred, and those within t0.5 are even more 
particularly preferred. 

0257 As outlined above, amino acid substitutions are 
generally therefore based on the relative similarity of the 
amino acid Side-chain Substituents, for example, their hydro 
phobicity, hydrophilicity, charge, size, and the like. Exem 
plary Substitutions which take various of the foregoing 
characteristics into consideration are well known to those of 
skill in the art and include: arginine and lysine; glutamate 
and aspartate, Serine and threonine; glutamine and aspar 
agine; and Valine, leucine and isoleucine. 
0258. It will also be understood that amino acid 
Sequences may include additional residues, Such as addi 
tional N- or C-terminal amino acids and yet still be essen 
tially as Set forth in one of the Sequences disclosed herein, 
So long as the Sequence meets the criteria Set forth above, 
including the maintenance of biological protein activity 
where protein expression is concerned. The addition of 
terminal Sequences particularly applies to Sequences, which 
may, for example, include various unnaturally occurring 
amino acid Sequences flanking either of the N- or C-termini 
to allow for facile covalent linkage to another molecule, i.e., 
a Sugar residue. 

EXAMPLE 3 

Identification of Sugar Moieties by Lectin Binding 
Analysis 

0259. In specific aspects of the invention, an APF mol 
ecule is identified and/or characterized by any Suitable 
means in the art. In one specific embodiment, lectin binding 
analysis is utilized to identify Sugar moieties. Other methods 
for Sugar identification including, but not limited to, chemi 
cal degradation, NMR spectroscopy, mass spectrometry, and 
antibody binding can also be used to identify Sugar moieties. 
0260 To determine the identity and linkage of the hexose 
and hexosamine moieties, HPLC-purified APF was incu 
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bated in its native State with various agarose-conjugated 
lectins and the eluates tested for antiproliferative activity 
(Table 2). 

TABLE 2 

Lectin Binding Analysis 

APF Binding 

Neuraminidase 
Lectin Reported Specificity Native treated 

Wheat germ agglutinin sialic acid; terminal -- ND 
GlcNAc 

Tritrichomonas sialic acid -- ND 
nobilensis 
Peanut agglutinin Galf1-3GalNAc; -- 

Galactose 
Concanavalin. A Mannose, Glucose 
Lentil lectin Mannose, Glucose; 

terminal GlcNAc 
Vicia villosa Terminal GalNAc: 

GalC1-3GalNAc 
Griffonia Simplicifolia I Galactose; GalNAc -- 
Griffonia Simplicifolia II Terminal GlcNAc 
Jacalin GalNAc: Galactose -- 
Erythrina cristagalli Galf1-4GlcNAc; -- 

Galactose 

0261 Native APF bound to wheat germ agglutinin and 
Tritrichomonas mobilensis lectins, but not to a variety of 
other lectins, confirming the likely presence of a terminal 
sialic acid residue. Treatment of native APF with a 
neuraminidase that cleaves Sialic acid linked by any of four 
known linkages 2,3; 2,6; 2.8; or 2.9 did not decrease its 
biological activity, but did allow Subsequent binding of APF 
to Griffonia Simplicifolia I, peanut agglutinin, Jacalin lectin 
and Erythrina cristagalli with elution of biologically active 
toxin. These results indicate the possible presence of galac 
tose and N-acetylactosamine (galactose f1-4 N-acetylglu 
cosamine), respectively. Apparent lack of binding of the 
desialylated APF to Vicia villosa lectin indicated that the 
disaccharide moiety remaining did not consist of galac 
toSO,1-3N-acetylgalactosamine, and lack of binding to Grif 
fonia Simplicifolia II confirmed that the N-acetylglu 
cosamine moiety was not terminal following removal of 
Sialic acid. The Sialic acid was Subsequently proven to be 
linked via a 2.3 bond to the galactose moiety by demon 
stration of binding to Griffonia Simplicifolia I and Erythrina 
cristagalli lectins after digestion with neuraminidase Spe 
cific for 2.3 bond cleavage. The deduced structure of APF 
was therefore Sialic acid 2.3 linked to either galactose B 1-4 
N-acetylglucosamine or galactose B1-3 N-acetylgalac 
tosamine, which was in turn O-linked to threonine on the 
N-terminus of the peptide. Isoelectric focusing of the com 
plete sialylated native APF indicated an acidic peptide with 
an isoelectric point of approximately 2.3. 

EXAMPLE 4 

Total Synthesis of APF 

0262 The invention encompasses any APF molecule 
having antiproliferative activity, particularly for bladder 
cells, comprising one or more Sugar moieties and a hydro 
phobic moiety. Isolated natural APF molecules are encom 
passed in the invention, as are Synthetic APF molecules. In 
particular, an APF molecule is Synthesized by any Suitable 
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means in the art. In specific embodiments, however, the 
molecule is Synthesized as described in this Example. 
0263. Because APF bound to Erythrina cristagalli, and 
because it is a Secreted rather than membrane-bound peptide, 
synthesis started with a N-acetylglucosamine (GlcNAc) 
linked to threonine using both C. and B-glycosylated amino 
acid building blocks for Solid phase Synthesis of the nona 
glycopeptide. A chemoenzymatic approach was taken to 
construct the complete molecule Via Synthesis of appropri 
ately Fmoc-protected N-acetylactosamine-threonine gly 
coamino acids in both configurations. These were then 
incorporated into a peptide chain containing the other eight 
amino acids. Because it was known from the lectin binding 
studies that the sialic acid moiety was not necessary for APF 
activity, both C. and B-N-acetylactosamine modified pep 
tides were then assayed for their antiproliferative activity as 
well as their ability to regulate Specific growth factor pro 
duction by explanted primary normal bladder epithelial 
cells. 

0264. Like native APF, the nonsialylated alpha anomer of 
the N-acetylactosamine derivative was a potent inhibitor of 
cell proliferation, having an ICso of approximately 0.4 nM; 
maximal inhibition was possible using as little as 1 nM of 
the synthetic toxin (FIG. 2). In comparison, the beta anomer 
of the N-acetylactosamine derivative and the nonglycosy 
lated peptide had leSS measurable activity. The neuraminic 
acid unit was therefore then added to the alpha anomer using 
recombinant 2,3-Sialyltransferase, and the antiproliferative 
activity of the sialylated derivative determined to be similar 
to the nonsialylated glycopeptide (FIG. 2). The same 1 nM 
concentration of Sialylated or nonsialylated alpha anomeric 
synthetic APF that maximally inhibited 3H-thymidine incor 
poration was also shown to Significantly decrease cell counts 
(data not shown), as well as significantly decrease HB-EGF 
production and increase EGF production by primary bladder 
cells (Table 3). APF as determined by all of these analyses 
was therefore an alpha anomeric Sialoglycopeptide. 

TABLE 3 

Effect of Native APF vs. Synthetic APF and its Derivatives on 
Bladder Epithelial Cell Growth Factor Production 

HB-EGF (ng/ml) EGF (ng/ml) 

Native APF O.18 O.25* O49 0.14 
Mock APF 5.24 + 1.8 O.O2 O.O2 
Synth APF (hexNAc/sial) 0.13 + 0.1f 0.54 + 0.12f 
Synth APF (hexNAc) 0.05 + 0.1 0.38 + 0.01 
Synth APF (peptide alone) 4.65 + 0.5 OOO1 O.OO2 

*p < 0.0001 compared to Mock APF 
p < 0.0001 compared to Peptide alone 

0265. However, while a beta anomeric form of N-acetyl 
glucosamine linked to threonine has been previously 
described in eucaryotic cells, the alpha anomeric form has 
not, whereas O-C-N-acetylgalactosamine is commonly 
found in modified eucaryotic cell proteins. Therefore APF 
was Synthesized to include the alpha anomeric form of 
N-acetylgalactosamine linked B1->3 to galactose. AS also 
shown in FIG. 2, this synthetic APF had activity similar to 
the Synthetic compound comprising an alpha N-acetylglu 
cosamine. Microcapillary LC-MS/MS in which desialylated 
native APF was spiked with either the GalNAc-containing or 
GlcNAc-containing synthetic glycopeptide (FIGS. 3A and 
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3B) was therefore used to establish the correct structure for 
APF. Both the native and synthetic GalNAc-containing APF 
derivatives had an identical retention time that was readily 
distinguishable from that of the GlcNAc-containing com 
pound. The correct structure of APF is therefore the Gal 
NAc-containing Sialoglycopeptide shown in FIG. 4. 

EXAMPLE 5 

Inhibition of Bladder Cancer Cell Proliferation by 
Native and Synthetic APF 

0266. Additional evidence that the synthetic and native 
APF were the same was provided by measurement of their 
antiproliferative activities against a bladder carcinoma T24 
cell line, using live cell count as determined by trypan blue 
exclusion. As shown in FIG. 5, these cells were sensitive to 
both native and Synthetic APFSpecies at approximately the 
Same concentration. 

EXAMPLE6 

Identification of APF mRNA by Northern Blot 
Analysis 

0267 Northern blot analysis of mRNA extracted from the 
explanted bladder epithelial cells of 6 IC patients and 6 
normal controls was performed to provide additional evi 
dence that APF was a frizzled 8-related peptide. As shown 
in FIG. 6, a small (approximately 450 b.p.) mRNA species 
that bound to a probe encoding the nonapeptide was present 
only in the extracts of all 6 cell explants from patients with 
IC previously shown to produce APF, but not in extracts of 
any explanted cells from age-, race- and gender-matched 
controls that did not produce APF. Although a faint band was 
also seen at approximately 3100 b.p. in IC but not control 
Specimens on three of five experiments, it was not detectable 
in the other two experiments, and the predominant band was 
at 450 b.p. each time. However, no band was seen at the size 
of full length mRNA for human frizzled 8 (4 Kb), and no 
bands were Seen for control cells in any experiment. In 
comparison, all cells from both groups appeared to produce 
similar amounts of beta actin mRNA. 

EXAMPLE 7 

Therapeutic Embodiments with Inhibitory 
Compounds for APF 

0268. In some aspects of the invention, it is beneficial to 
provide to an individual in need thereof an inhibitory 
compound for APF, thereby reducing partly or completely 
the anti-cell proliferation activity or production of APF. For 
example, for treating a bladder condition an inhibitor of APF 
is delivered to an individual Suffering from at least one 
Symptom of the bladder condition or to an individual Sus 
pected of having the bladder condition. In specific embodi 
ments, the inhibitor of APF is an antibody that binds thereto, 
or a small molecule inhibitor of APF binding to its target. In 
other aspects, the inhibitor of APF is a compound that 
inhibits APF production, Such as an antisense oligonucle 
otide or Small interfering RNA, or any compound that could 
also inhibit APF production. In another aspect, the inhibitor 
of APF is a compound that stimulates the breakdown of APF. 
0269. The inhibitor of APF may be delivered to the 
individual by any Suitable means. In specific embodiments 
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of the present invention, the inhibitor of APF is comprised 
as an oral medication and/or is delivered via a catheter. A 
sufficient amount may be delivered directly to bladder tissue 
or it may be delivered Systemically. A Sufficient amount is 
one that ameliorates at least one symptom or finding (sign) 
of the bladder condition, and a skilled artisan recognizes 
Standard methods to determine Such an amount. 

EXAMPLE 8 

Therapeutic Embodiments with APF 

0270. In some aspects of the invention, it is beneficial to 
deliver to an individual in need thereof an APF composition 
to provide its anti-cell proliferation activity. For example, 
for treating bladder cancer an APF composition is delivered 
to an individual Suffering from at least one Symptom or 
finding (sign) of bladder cancer or to an individual Suspected 
of having bladder cancer. FIG. 8 demonstrates antiprolif 
erative activity against normal human bladder epithelial 
cells of 2 different peptides (#1, corresponds to SEQ ID 
NO:1, and #4, corresponds to SEQID NO:5) and their sugar 
derivatives, having two (#2 and #5, each unsialyated) and 
three (#3 and #6) sugar moieties. 
0271 In other embodiments, prostate cancer cells (such 
as the exemplary LNCaP cells) are treated with APF com 
positions. LNCaP cells were plated at 2x10" cells per well of 
a 24 well tissue culture plate in DMEM medium containing 
10% fetal bovine Serum, 1% L-glutamine, 1% antibiotic/ 
antimycotic solution, and grown at 37 C. in a 5% CO 
atmosphere. The next day the medium was changed to 
DMEM containing the same additives except without fetal 
bovine serum, after which HPLC-purified APF or an equiva 
lent amount of mock APF was added to each well. Live cell 
counts were performed on Day 3 of incubation by trypan 
blue exclusion. Values are the percent decrease in cell count 
compared to cell control given medium alone, and are given 
as the mean of triplicate wells, Vertical lines are the Standard 
deviation. The cells were sensitive to the antiproliferative 
activity of native purified APF (FIG. 9). 
0272. The APF composition may be delivered to the 
individual by any Suitable means. In specific embodiments 
of the present invention, the APF composition is comprised 
as an oral medication and/or is delivered via a catheter, 
orally, intravenously, topically, Subcutaneously, transcutane 
ously, intramuscularly, intra-jointly, parenterally, perito 
neally, intranasally, intravesically, or by inhalation. A Suffi 
cient amount may be delivered directly to bladder tissue or 
it may be delivered Systemically. A Sufficient amount is one 
that ameliorates when given alone or in combination with 
other agents or other types of therapy at least one symptom 
or objective finding of the bladder cancer, and a skilled 
artisan recognizes Standard methods to determine Such an 
amount. 
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SEQUENCE LISTING 

<160> NUMBER OF SEQ ID NOS: 9 

<21 Oc 
<211 
<212> 
<213> 
<22O > 

SEQ ID NO 1 
LENGTH 9 
TYPE PRT 

ORGANISM: ARTIFICIAL SEQUENCE 
FEATURE 

OTHER INFORMATION: Synthetic Peptide 

<400 SEQUENCE: 1 

Thir Wall Pro Ala Ala Wal Wal Wall Ala 
1 5 

SEQ ID NO 2 
LENGTH 27 
TYPE DNA 

ORGANISM: ARTIFICIAL SEQUENCE 
FEATURE 

OTHER INFORMATION: Synthetic Oligonucleotide 

<400 SEQUENCE: 2 

accgtgc.ccg cc.gc.ggtggt ggtogcc 
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0315 Although the present invention and its advantages 
have been described in detail, it should be understood that 
various changes, Substitutions and alterations can be made 
herein without departing from the invention as defined by 
the appended claims. Moreover, the Scope of the present 
application is not intended to be limited to the particular 
embodiments of the process, machine, manufacture, com 
position of matter, means, methods and Steps described in 
the Specification. AS one will readily appreciate from the 
discloSure, processes, machines, manufacture, compositions 
of matter, means, methods, or Steps, presently existing or 
later to be developed that perform substantially the same 
function or achieve Substantially the Same result as the 
corresponding embodiments described herein may be uti 
lized. Accordingly, the appended claims are intended to 
include within their Scope Such processes, machines, manu 
facture, compositions of matter, means, methods, or Steps. 
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-continued 

<210> SEQ ID NO 3 
&2 11s LENGTH 9 
&212> TYPE PRT 

<213> ORGANISM: ARTIFICIAL SEQUENCE 
&220s FEATURE 
<223> OTHER INFORMATION: Synthetic Peptide 

<400 SEQUENCE: 3 

Ser Wall Pro Ala Ala Wal Wal Wall Ala 
1 5 

<210> SEQ ID NO 4 
&2 11s LENGTH 9 
&212> TYPE PRT 
<213> ORGANISM: ARTIFICIAL SEQUENCE 
&220s FEATURE 
<223> OTHER INFORMATION: Synthetic Peptide 

<400 SEQUENCE: 4 

Thr Wall Pro Ala Ala Wal Wall Leu Ala 
1 5 

<210 SEQ ID NO 5 
&2 11s LENGTH 9 
&212> TYPE PRT 
<213> ORGANISM: ARTIFICIAL SEQUENCE 
&220s FEATURE 
<223> OTHER INFORMATION: Synthetic Peptide 

<400 SEQUENCE: 5 

Ser Leu Pro Ala Ala Wal Wal Wall Ala 
1 5 

<210> SEQ ID NO 6 
&2 11s LENGTH 10 
&212> TYPE PRT 
<213> ORGANISM: ARTIFICIAL SEQUENCE 
&220s FEATURE 
<223> OTHER INFORMATION: Synthetic Peptide 

<400 SEQUENCE: 6 

Cys Thr Val Pro Ala Ala Val Val Val Ala 
1 5 10 

<210 SEQ ID NO 7 
&2 11s LENGTH 694 
&212> TYPE PRT 
&213> ORGANISM HUMAN 

<400 SEQUENCE: 7 

Met Glu Trp Gly Tyr Lieu Lleu Glu Val Thir Ser Lieu Lleu Ala Ala Lieu 
1 5 10 15 

Ala Lieu Lieu Glin Arg Ser Ser Gly Ala Ala Ala Ala Ser Ala Lys Glu 
2O 25 30 

Leu Ala Cys Glin Glu Ile Thr Val Pro Lieu. Cys Lys Gly Ile Gly Tyr 
35 40 45 

Asn Tyr Thr Tyr Met Pro Asn Glin Phe Asn His Asp Thr Glin Asp Glu 
50 55 60 

Ala Gly Leu Glu Val His Glin Phe Trp Pro Leu Val Glu Ile Glin Cys 
65 70 75 8O 

Ser Pro Asp Leu Lys Phe Phe Leu Cys Ser Met Tyr Thr Pro Ile Cys 
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-continued 

85 90 95 

Leu Glu Asp Tyr Lys Lys Pro Leu Pro Pro Cys Arg Ser Val Cys Glu 
100 105 110 

Arg Ala Lys Ala Gly Cys Ala Pro Leu Met Arg Glin Tyr Gly Phe Ala 
115 120 125 

Trp Pro Asp Arg Met Arg Cys Asp Arg Lieu Pro Glu Glin Gly Asn Pro 
130 135 1 4 0 

Asp Thr Lieu. Cys Met Asp Tyr Asn Arg Thr Asp Lieu. Thir Thr Ala Ala 
145 15 O 155 160 

Pro Ser Pro Pro Arg Arg Leu Pro Pro Pro Pro Pro Gly Glu Glin Pro 
1.65 170 175 

Pro Ser Gly Ser Gly His Gly Arg Pro Pro Gly Ala Arg Pro Pro His 
18O 185 19 O 

Arg Gly Gly Gly Arg Gly Gly Gly Gly Gly Asp Ala Ala Ala Pro Pro 
195 200 2O5 

Ala Arg Gly Gly Gly Gly Gly Gly Lys Ala Arg Pro Pro Gly Gly Gly 
210 215 220 

Ala Ala Pro Cys Glu Pro Gly Cys Gln Cys Arg Ala Pro Met Val Ser 
225 230 235 240 

Val Ser Ser Glu Arg His Pro Leu Tyr Asn Arg Val Lys Thr Gly Glin 
245 250 255 

Ile Ala Asn. Cys Ala Leu Pro Cys His Asn Pro Phe Phe Ser Glin Asp 
260 265 27 O 

Glu Arg Ala Phe Thr Val Phe Trp Ile Gly Leu Trp Ser Val Leu Cys 
275 280 285 

Phe Val Ser Thr Phe Ala Thr Val Ser Thr Phe Leu Ile Asp Met Glu 
29 O 295 3OO 

Arg Phe Lys Tyr Pro Glu Arg Pro Ile Ile Phe Leu Ser Ala Cys Tyr 
305 3 315 320 O 

Leu Phe Val Ser Val Gly Tyr Leu Val Arg Leu Val Ala Gly His Glu 
325 330 335 

Lys Wall Ala Cys Ser Gly Gly Ala Pro Gly Ala Gly Gly Ala Gly Gly 
340 345 35 O 

Ala Gly Gly Ala Ala Ala Gly Ala Gly Ala Ala Gly Ala Gly Ala Gly 
355 360 365 

Gly Pro Gly Gly Arg Gly Glu Tyr Glu Glu Lieu Gly Ala Val Glu Glin 
370 375 38O 

His Val Arg Tyr Glu Thir Thr Gly Pro Ala Leu Cys Thr Val Val Phe 
385 390 395 400 

Leu Leu Val Tyr Phe Phe Gly Met Ala Ser Ser Ile Trp Trp Val Ile 
405 410 415 

Leu Ser Lieu. Thir Trp Phe Leu Ala Ala Gly Met Lys Trp Gly Asn. Glu 
420 425 43 O 

Ala Ile Ala Gly Tyr Ser Glin Tyr Phe His Leu Ala Ala Trp Leu Val 
435 4 40 4 45 

Pro Ser Wall Lys Ser Ile Ala Val Lieu Ala Leu Ser Ser Val Asp Gly 
450 455 460 

Asp Pro Wall Ala Gly Ile Cys Tyr Val Gly Asn Glin Ser Lieu. Asp Asn 
465 470 475 480 

Leu Arg Gly Phe Val Leu Ala Pro Leu Val Ile Tyr Leu Phe Ile Gly 
485 490 495 
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-continued 

aggcagtaat tocccittagg ccttgttatt tatcc to cat ggitat cacta aag gtttcaa 318O 

aaccotgaaa aaaaa 31.95 

<210 SEQ ID NO 9 
&2 11s LENGTH 685 
&212> TYPE PRT 
&213> ORGANISM MOUSE 

<400 SEQUENCE: 9 

Met Glu Trp Gly Tyr Lieu Lleu Glu Val Thir Ser Lieu Lleu Ala Ala Lieu 
1 5 10 15 

Ala Wall Leu Glin Arg Ser Ser Gly Ala Ala Ala Ala Ser Ala Lys Glu 
2O 25 30 

Leu Ala Cys Glin Glu Ile Thr Val Pro Lieu. Cys Lys Gly Ile Gly Tyr 
35 40 45 

Asn Tyr Thr Tyr Met Pro Asn Glin Phe Asn His Asp Thr Glin Asp Glu 
50 55 60 

Ala Gly Leu Glu Val His Glin Phe Trp Pro Leu Val Glu Ile Glin Cys 
65 70 75 8O 

Ser Pro Asp Leu Lys Phe Phe Leu Cys Ser Met Tyr Thr Pro Ile Cys 
85 90 95 

Leu Glu Asp Tyr Lys Lys Pro Leu Pro Pro Cys Arg Ser Val Cys Glu 
100 105 110 

Arg Ala Lys Ala Gly Cys Ala Pro Leu Met Arg Glin Tyr Gly Phe Ala 
115 120 125 

Trp Pro Asp Arg Met Arg Cys Asp Arg Lieu Pro Glu Glin Gly Asn Pro 
130 135 1 4 0 

Asp Thr Lieu. Cys Met Asp Tyr Asn Arg Thr Asp Lieu. Thir Thr Ala Ala 
145 15 O 155 160 

Pro Ser Pro Pro Arg Arg Leu Pro Pro Pro Pro Pro Pro Gly Glu Gln 
1.65 170 175 

Pro Pro Ser Gly Ser Gly. His Ser Arg Pro Pro Gly Ala Arg Pro Pro 
18O 185 19 O 

His Arg Gly Gly Ser Ser Arg Gly Ser Gly Asp Ala Ala Ala Ala Pro 
195 200 2O5 

Pro Ser Arg Gly Gly Lys Ala Arg Pro Pro Gly Gly Gly Ala Ala Pro 
210 215 220 

Cys Glu Pro Gly Cys Glin Cys Arg Ala Pro Met Val Ser Val Ser Ser 
225 230 235 240 

Glu Arg His Pro Leu Tyr Asn Arg Val Lys Thr Gly Glin Ile Ala Asn 
245 250 255 

Cys Ala Lieu Pro Cys His Asn Pro Phe Phe Ser Glin Asp Glu Arg Ala 
260 265 27 O 

Phe Thr Val Phe Trp Ile Gly Leu Trp Ser Val Leu Cys Phe Val Ser 
275 280 285 

Thr Phe Ala Thr Val Ser Thr Phe Leu Ile Asp Met Glu Arg Phe Lys 
29 O 295 3OO 

Tyr Pro Glu Arg Pro Ile Ile Phe Leu Ser Ala Cys Tyr Leu Phe Val 
305 310 315 320 

Ser Val Gly Tyr Lieu Val Arg Lieu Val Ala Gly His Glu Lys Val Ala 
325 330 335 

Cys Ser Gly Gly Ala Pro Gly Ala Gly Gly Arg Gly Gly Ala Gly Gly 
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-continued 

340 345 

Ala Ala Ala Ala Gly Ala Gly Ala Ala Gly Arg Gly Ala 
355 360 365 

Gly Ala Arg Gly Glu Tyr Glu Glu Lieu Gly Ala Val Glu 
370 375 38O 

Arg Tyr Glu Thir Thr Gly Pro Ala Leu Cys Thr Val Val 
385 390 395 

Val Tyr Phe Phe Gly Met Ala Ser Ser Ile Trp Trp Val 
405 410 

Lieu. Thir Trp Phe Leu Ala Ala Gly Met Lys Trp Gly Asn 
420 425 

Ala Gly Tyr Ser Glin Tyr Phe His Leu Ala Ala Trp Leu 
435 4 40 4 45 

Wall Lys Ser Ile Ala Wall Leu Ala Lieu Ser Ser Val Asp 
450 455 460 

Val Ala Gly Ile Cys Tyr Val Gly Asn Glin Ser Lieu. Asp 
465 470 475 

Gly Phe Val Leu Ala Pro Leu Val Ile Tyr Leu Phe Ile 
485 490 

Phe Lieu Lieu Ala Gly Phe Val Ser Lieu Phe Arg Ile Arg 
5 OO 505 

Lys Glin Gln Gly Gly Pro Thr Lys Thr His Lys Leu Glu 
515 52O 525 

Ile Arg Leu Gly Leu Phe Thr Val Leu Tyr Thr Val Pro 
530 535 540 

Val Val Ala Cys Leu Phe Tyr Glu Gln His Asn Arg Pro 
545 550 555 

Ala Thr His Asn. Cys Pro Cys Lieu Arg Asp Leu Gln Pro 
565 570 

Arg Arg Pro Asp Tyr Ala Val Phe Met Leu Lys Tyr Phe 
58O 585 

Val Val Gly Ile Thr Ser Gly Val Trp Val Trp Ser Gly 
595 600 605 

Glu Ser Trp Arg Ala Lieu. Cys Thr Arg Cys Cys Trp Ala 
610 615 62O 

Ala Ala Val Gly Ala Gly Ala Gly Gly Ser Gly Pro Gly 
625 630 635 

Pro Gly Pro Gly Gly Gly Gly Gly His Gly Gly Gly Gly 
645 650 

Tyr Ser Asp Val Ser Thr Gly Leu Thir Trp Arg Ser Gly 
660 665 

Ser Val Ser Tyr Pro Lys Gln Met Pro Leu Ser Glin Val 
675 680 685 

What is claimed is: 

1. An isolated or Synthesized composition comprising a 
urinary bladder antiproliferative factor having one or more 
Sugar moieties, wherein at least one Sugar moiety is linked 
to a hydrophobic moiety. 

2. The composition of claim 1, further defined as a urinary 
bladder epithelial cell antiproliferative factor. 

35 O 

Ser 

Glin 

Phe 

Ile 

Glu 
43 O 

Wall 

Gly 

Asn 

Gly 

Ser 

Ala 

Arg 

Asp 

Met 
59 O 

Ser 

Gly 

Gly 

Thr 
67 O 

Ser Pro 

His Wall 

Telu Telu 
400 

Teu Ser 
415 

Ala Ile 

Pro Ser 

Asp Pro 

Leu Arg 
480 

Thr Met 
495 

Wall Ile 

Leu Met 

Ala Wall 

Trp Glu 
560 

Glin Ala 
575 

Cys Lieu 

Thir Leu 

Ser Gly 
640 

Ser Lieu 

655 

Ala Ser 

3. The composition of claim 1, wherein the hydrophobic 
moiety comprises one of the following: 

a peptide moiety; or 

a lipid moiety. 
4. The method of claim 3, wherein the peptide moiety is 

linear, cyclical, or branched. 
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5. The method of claim 3, wherein the peptide has 
homology to at least part of a frizzled polypeptide. 

6. The method of claim 5, wherein the peptide is further 
defined as having homology to at least part of a transmem 
brane domain of frizzled 8. 

7. The composition of claim 3, further defined as com 
prising: 

about one to about Six Sugar moieties, and 
a peptide moiety of about two to about fifteen amino acid 

residues, wherein one of the residues is a linking amino 
acid, and wherein the linking amino acid comprises a 
heteroatom covalently linked to one of the Sugar moi 
eties. 

8. The composition of claim 7, wherein the linking amino 
acid is polar. 

9. The composition of claim 7, wherein the linking amino 
acid is a Serine, threonine, or cysteine. 

10. The composition of claim 7, further defined as com 
prising two Sugar residues and nine amino acids, wherein 
Said linking amino acid is a Serine, a threonine or a cysteine. 

11. The composition of claim 7, further defined as com 
prising three Sugar residues and nine amino acids, wherein 
Said linking amino acid is a Serine, a threonine, or a cysteine. 

12. The composition of claim 1, wherein Said Sugar 
moiety comprises a naturally occurring Sugar, a Synthetic 
Sugar, a derivative of a naturally occurring Sugar, or a 
derivative of a Synthetic Sugar. 

13. The composition of claim 3, wherein the linkage 
between a Sugar and a peptide is in the alpha or beta 
configuration. 

14. The composition of claim 3, wherein the peptide 
moiety is further defined as comprising a naturally occurring 
amino acid, an unnatural amino acid, a derivative of a 
naturally occurring amino acid, a derivative of an unnatural 
amino acid, a modified amino acid, a backbone-modifying 
amino acid, or a mixture thereof. 

15. The composition of claim 14, wherein the peptide 
moiety is further defined as comprising one or more back 
bone-modifying amino acids that comprise reduced peptide 
bonds. 

16. The composition of claim 14, wherein the modified 
amino acid is further defined as a methylated amino acid, an 
acetylated amino acid, a beta amino acid, or an amino acid 
mimetic. 

17. The composition of claim 3, wherein the peptide 
moiety comprises SEQ ID NO:1, SEQ ID NO:3, SEQ ID 
NO:4, SEQ ID NO:5, SEQ ID NO:6, or functional deriva 
tives thereof. 

18. The composition of claim 3, wherein the lipid moiety 
comprises a Satured fatty acid, an unsaturated fatty acid, an 
esterified fatty acid, an omega fatty acid, a phosphate 
containing fat, or a Surfactant having a polar head and a 
non-polar tail. 

19. The composition of claim 1, further defined as com 
prising a label. 

20. The composition of claim 19, wherein the label 
comprises a fluorescent moiety, a colorimetric moiety, or a 
radioactive moiety. 

21. The composition of claim 1, further defined as com 
prising: 

(a) Sialic acid-galactose-Nacetylgalactosamine-threo 
nine-Valine-proline-alanine-alanine-Valine-Valine-Va 
line-alanine; 
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(b) Sialic acid-galactose-Nacetylglucosamine-threonine 
Valine-proline-alanine-alanine-Valine-Valine-Valine 
alanine; or 

(c) Sialic acid-galactose-Nacetylglucosamine-Serine-leu 
cine-proline-alanine-alanine-Valine-Valine-Valine-ala 
nine. 

22. The composition of (a) in claim 21, further defined as 
having one or more of the following: 

the Sialic acid is linked to galactose via a 2.3 linkage; 
the galactose is linked to the N-acetylgalactosamine via a 

1.3 linkage; or 
the N-acetylgalactosamine is linked to threonine via an O 

linkage in an alpha configuration. 
23. The composition of (b) in claim 21, further defined as 

having one or more of the following: 
the Sialic acid is linked to galactose via a 2.3 linkage; 
the galactose is linked to the N-acetylglucosamine via a 

1.4 linkage; or 
the N-acetylglucosamine is linked to threonine via an O 

linkage in an alpha configuration. 
24. The composition of (c) in claim 21, further defined as 

having one or more of the following: 
the Sialic acid is linked to galactose via a 2.3 linkage; 
the galactose is linked to the N-acetylglucosamine via a 

1.4 linkage; or 
the N-acetylglucosamine is linked to Serine via an O 

linkage in an alpha configuration. 
25. The composition of claim 1, further comprising a 

delivery vehicle. 
26. The composition of claim 25, wherein the delivery 

vehicle is a liposome, a cell, a conjugated molecule, a 
nanoparticle, or a mixture thereof. 

27. The composition of claim 26, wherein the conjugated 
molecule comprises an antibody, a peptide, folate, polyeth 
ylene glycol, a drug, a liposome, or lactosaminated human 
albumin. 

28. The method of claim 26, wherein the nanoparticle 
comprises colloidal gold. 

29. The composition of claim 1 comprised in a pharma 
ceutically acceptable excipient. 

30. The composition of claim 1, wherein the composition 
reversibly arrests cell proliferation. 

31. The composition of claim 1, wherein the composition 
is further defined as comprising activity for arresting cell 
cycling in G2. 

32. An isolated peptide Selected from the group consisting 
of SEQ ID NO:1; SEQ ID NO:3: SEQ ID NO:4; SEQ ID 
NO:5, SEQ ID NO:6, or a functional derivative thereof. 

33. The isolated peptide of claim 32, wherein the func 
tional derivative thereof is further defined as comprising a 
conservative Substitution at one or more amino acids of the 
peptide. 

34. The isolated peptide of claim 33, wherein the conser 
vative Substitution is further defined as a Substitution at 
Serine, threonine, proline, or a combination thereof. 

35. The isolated peptide of claim 33, wherein the conser 
Vative Substitution comprises a hydrophobic conservative 
Substitution. 
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36. The isolated peptide of claim 35, wherein the hydro 
phobic conservative substitution is further defined as a 
Substitution at one or more alanines, one or more valines, 
one or more prolines, or a combination thereof. 

37. An isolated polynucleotide encoding SEQ ID NO:1. 
38. The polynucleotide of claim 37, further defined as 

SEO ID NO:2. 
39. An isolated polynucleotide encoding SEQ ID NO:3. 
40. An isolated polynucleotide encoding SEQ ID NO:4. 
41. An isolated polynucleotide encoding SEQ ID NO:5. 
42. An isolated polynucleotide encoding SEQ ID NO:6. 
43. A kit, comprising the composition of claim 1 housed 

in a Suitable container. 
44. A kit comprising a detection means for detecting the 

composition of claim 1, Said detection means housed in a 
Suitable container. 

45. A kit for use in diagnosing a bladder disorder in a 
Subject, comprising an antibody composition that binds 
immunologically to an epitope of a peptide, Sugar, or gly 
copeptide moiety of an urinary bladder antiproliferative 
factor, Said antibody composition housed in a Suitable con 
tainer. 

46. The kit of claim 45, wherein said peptide or glyco 
peptide comprises one or more hydrophobic amino acids. 

47. The kit of claim 45, wherein the antibody binds 
immunologically to an epitope of SEQ ID NO:1 or a 
glycopeptide derivative thereof. 

48. The kit of claim 47, wherein the peptide comprising 
an epitope of SEQ ID NO:1 is about 2 to 15 amino acids in 
length. 

49. The kit of claim 45, wherein the antibody binds 
immunologically to an epitope of SEQ ID NO:3 or a 
glycopeptide derivative thereof. 

50. The kit of claim 49, wherein the peptide comprising 
an epitope of SEQ ID NO:3 is about 2 to 15 amino acids in 
length. 

51. The kit of claim 45, wherein the antibody binds 
immunologically to an epitope of SEQ ID NO:4 or a 
glycopeptide derivative thereof. 

52. The kit of claim 51, wherein the peptide comprising 
an epitope of SEQ ID NO:4 is about 2 to 15 amino acids in 
length. 

53. The kit of claim 45, wherein the antibody binds 
immunologically to an epitope of SEQ ID NO:5 or a 
glycopeptide derivative thereof. 

54. The kit of claim 53, wherein the peptide comprising 
an epitope of SEQ ID NO:5 is about 2 to 15 amino acids in 
length. 

55. The kit of claim 45, wherein the antibody binds 
immunologically to an epitope of SEQ ID NO:5 or a 
glycopeptide derivative thereof. 

56. The kit of claim 55, wherein the peptide comprising 
an epitope of SEQ ID NO:5 is about 2 to 15 amino acids in 
length. 

57. The kit of claim 45, wherein the antibody binds 
immunologically to an epitope of SEQ ID NO:6 or a 
glycopeptide derivative thereof. 

58. The kit of claim 55, wherein the peptide comprising 
an epitope of SEQ ID NO:6 is about 2 to 15 amino acids in 
length. 

59. The kit of claim 45, wherein the antibody is a 
monoclonal antibody. 

60. The kit of claim 45, wherein the antibody is a 
polyclonal antibody. 
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61. The kit of claim 45, wherein the antibody is labeled. 
62. A composition comprising antibodies or binding por 

tions thereof, wherein Said antibodies or binding portions 
bind to a peptide moiety, Sugar moiety, or glycopeptide 
moiety of a urinary bladder antiproliferative factor (APF), 
wherein Said APF comprises one or more Sugar moieties. 

63. The composition of claim 62, wherein the antibodies 
or binding portions bind to a peptide moiety, a Sugar moiety, 
or a glycopeptide moiety of the antiproliferative factor and 
inhibit activity of the APF molecule thereby. 

64. The composition of claim 62, wherein the peptide is 
SEQID NO:1, SEQID NO:3, SEQ ID NO:4, SEQ ID NO:5, 
or SEO ID NO:6. 

65. The composition of claim 62, wherein the antibodies 
are polyclonal antibodies. 

66. The composition of claim 62, wherein the antibodies 
are monoclonal antibodies. 

67. A method of detecting a bladder disorder in an 
individual, comprising the Steps of: 

obtaining a Sample from the individual; and 
assaying Said Sample for the presence of the composition 

of claim 1. 
68. The method of claim 67, wherein the bladder disorder 

is interstitial cystitis. 
69. The method of claim 67, wherein the assaying step is 

non-invasive or invasive to the individual. 
70. The method of claim 67, wherein the sample com 

prises urine, plasma, Serum, tissue, or a mixture thereof from 
the individual. 

71. The method of claim 67, wherein the assaying step 
comprises detection of one or more Sugar moieties of the 
composition of claim 1. 

72. The method of claim 67, wherein the assaying step 
comprises detection of the hydrophobic moiety of the com 
position of claim 1. 

73. The method of claim 67, wherein the antiproliferative 
factor is further defined as comprising a glycopeptide moi 
ety. 

74. The method of claim 73, wherein the hydrophobic 
moiety of the composition comprises a peptide moiety and 
the assaying Step is further defined as comprising introduc 
tion to the Sample of an antibody directed to an epitope of 
a peptide, Sugar, or glycopeptide moiety of a composition of 
claim 1. 

75. The method of claim 67, wherein the assaying sample 
comprises ELISA, Western blot, immunoblot, or radioim 
munoassay. 

76. A method of treating an individual for cancer, com 
prising the Step of administering to the individual a thera 
peutically effective amount of the composition of claim 1. 

77. The method of claim 76, wherein the cancer comprises 
an epithelial cancer. 

78. The method of claim 76, wherein the cancer comprises 
bladder cancer. 

79. The method of claim 76, wherein the cancer comprises 
proState cancer. 

80. A method of treating a bladder disorder in an indi 
vidual, comprising the Step of administering to the indi 
vidual a therapeutically effective amount of an inhibitor of 
the composition of claim 1. 

81. The method of claim 80, further comprising an 
additional bladder disorder therapy. 
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82. The method of claim 80, wherein the bladder disorder 
comprises interstitial cystitis. 

83. The method of claim 82, further comprising an 
additional interstitial cystitis treatment and Said administer 
ing of the inhibitor enhances the interstitial cystitis treat 
ment. 

84. The method of claim 83, wherein the composition is 
administered prior to the interstitial cystitis treatment being 
enhanced, concomitant with the interstitial cystitis treatment 
being enhanced, Subsequent to the interstitial cystitis treat 
ment being enhanced, or a combination thereof. 

85. A method of treating a hyperplasia, comprising the 
Step of administering a therapeutically effective amount of a 
composition of claim 1. 
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86. A method of enhancing cancer treatment of an indi 
vidual, comprising administering to the individual a thera 
peutically effective amount of a composition of claim 1. 

87. The method of claim 86, wherein administration of the 
composition enhances chemotherapy, radiotherapy, immu 
notherapy, Surgery, gene therapy, or a combination thereof. 

88. The method of claim 86, wherein the composition is 
administered prior to the cancer treatment being enhanced, 
concomitant with the cancer treatment being enhanced, 
Subsequent to the cancer treatment being enhanced, or a 
combination thereof. 


