
WO 2013/028137 PCT/SG2012/000301 

A PROTEIN INVOLVED IN DETECTION OF CANCER METASTASIS AND A 
TREATMENT THEREOF 

Cross-reference to related application 

[001] This application claims benefit of, and priority from, Singapore patent 

application No. 201106166-0, filed on 25 August 2011, the contents of which are 

hereby incorporated herein by reference. 

Field Of The Invention: 

[002] The present technology relates to a cancer biomarker and drug target and 

a method of detecting or prognosing or treating cancer, particularly breast cancer 

metastasis. 

Background 

[003] Worldwide breast cancer is the second most common type of cancer and 

one of the most common causes of cancer death in humans. It is the most common 

cancer in women and makes up a third of cancer occurrence of women in the US. 

Common tests that provide information to assists in the diagnosis or prognosis of 

breast cancer include mammograms and tissue biopsy followed by combinations of 

histological examination, immune-histochemical detection with antibodies to 

estrogen receptor (ER), progesterone receptor (PR) and/or HER2/neu proteins. 

[004] Current treatment of breast cancer includes surgery, chemotherapy, 

radiation therapy and immunotherapy. Targeted therapy such as HER2/neu 

antibody first became available in the late 1990's. Other targeted therapies involve 

either blocking estrogen or the estrogen receptor. Estrogen is implicated in initiation 

and progression of breast cancer growth. Progesterone therapy is often used to 

block estrogen. Estrogen receptor antagonists such as tamoxifen and raloxifene 

have been used to treat breast cancer. Research shows that Tamoxifen becomes 

ineffective in 35% of patients taking the drug particularly where the breast cancer 

has metastasized. 

[005] Metastasis is a complex series of steps in which neoplasic cells leave the 

original tumor site and migrate to other parts of the body via the blood stream or the 

lymphatic system and start new tumors that resemble the primary tumor. Breast 

cancer cells are often transported through the lymphatic pathway to bone or other 
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areas such as liver, lung or brain. It may be life saving to predict whether a primary 

cancer has the potential to metastasize such that high risk patients can be subject to 

closer follow up or specific treatment regime that will vary where the cancer has 

metastasized. Currently there is no way to visualize metastatic tumors so that 

effectiveness of therapy can be more easily monitored. Currently, detection of 

metastatic sites requires numerous, time consuming and costly tests that does not 

have very high specificity. 

[006] Transient receptor potential cation channel subfamily V member 4 TRPV4 

is a protein that in humans is encoded by theTRPV4 gene. The TRPV4 protein is a 

member of the OSM9-like transient receptor potential channel (OTRPC) subfamily 

in the transient receptor portential (TRP) superfamily of ion channels. The encoded 

protein is a Ca2+-permeable, nonselective cation channel that is thought to be 

involved in the regulation of systemic osmotic pressure. 

Summary of the Invention: 

[007] The present invention seeks to provide novel methods of detecting, 

predicting and/or compounds for treating cancer metastasis such as breast cancer 

to ameliorate some of the difficulties with the current detection, prediction of 

metastasis and treatment. 

[008] We have discovered a correlation between expression of TRPV4 

polypeptide and breast cancer metastasis. 

[009] Accordingly the present invention provides a method of analysing a cell 

expression profile for determining whether the cell is metastatic comprising 

extracting the cell; Measuring an amount of TRPV4 nucleic acid or polypeptide in 

the cell; Comparing the amount of TRPV4 nucleic acid or protein present in the cell 

to the amount of TRPV4 nucleic acid or polypeptide in a sample isolated from 

normal, non-cancerous cells, wherein an amplified amount of TRPV4 nucleic acid or 

polypeptide in the cell relative to the amount of TRPV4 nucleic acid or polypeptide in 

the sample indicates that cancer is likely to metastasize; and wherein the absence 

of an amplified amount of TRPV4 nucleic acid or polypeptide in the cell relative to 

the amount of TRPV4 nucleic acid or polypeptide in the sample indicates that cancer 
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is not likely to metastasize 

[0010] The present invention also provides a method of detecting a metastatic 

state of breast cancer comprising the steps of: measuring the amount of TRPV4 

nucleic acid or polypeptide in the first biological sample extracted from a location 

distant from a breast tumour; and Comparing the amount of TRPV4 nucleic acid or 

polypeptide in the first sample with the amount of TRPV4 nucleic acid or polypeptide 

in a second biological sample isolated from normal, non-cancerous cells, wherein an 

amplified amount of TRPV4 nucleic acid or polypeptide in the first biological sample 

relative to the amount of TRPV4 nucleic acid or polypeptide in the second biological 

sample indicates the presence of metastatic cancer wherein the absence of an 

amplified amount of TRPV4 nucleic acid or polypeptide in the first biological sample 

relative to the amount of TRPV4 nucleic acid or polypeptide in the second biological 

sample indicates the absence of metastatic cancer. 

[0011] The present invention also provides an antibody capable of binding 

selectively a TRPV4 polypeptide set out in sequences listed 

[0012] Another aspect of the invention provides an immunhistochemical method 

for measuring expression of a TRPV4 polypeptide in a test tissue section extracted 

from a tumour comprising: incubating the test tissue section with the antibody of the 

invention under conditions which allow for the formation of an antibody-antigen 

complex; staining the antibody-antigen complex of the test tissue section with a 

reagent; and analyzing the test tissue section to quantify an amount of the stained 

antibody-antigen complex in the test tissue section; wherein an amplified amount of 

the stained antibody-antigen complex relative to the amount of the stained 

antibody-antigen complex in a tissue section taken from normal, non-cancerous 

tissue indicates that the breast cancer has the tendency to metastasize; and 

wherein the absence of an amplified amount of the stained antibody-antigen 

complex relative to the amount of the stained antibody-antigen complex in a tissue 

section taken from normal, non-cancerous tissue indicates the breast cancer has no 

tendency to metastasize. 

[0013] The present invention also provides a method of treating breast cancer 

metastasis comprising administering to a patient in need of therapy an antagonist to 
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TRPV4 nucleic acid expression or polypeptide. 

[0014] The present invention also provides a composition comprising a 

therapeutically effective amount of an inhibitor of TRPV4 polynucleotide expression 

or polypeptide in cells. 

[0015] The present invention also provides a kit for detecting breast cancer in 

cells comprising a reagent for detecting TRPV4 polynucleotide expression; a buffer 

and instructions for predicting whether breast cancer cells have metastasized. 

[0016] The present invention further provides method for screening for 

antagonists of TRPV4 polynucleotide expression comprising contacting a cell 

expressing TRPV4 polynucleotide with a sample compound; and measuring the 

amount of TRPV4 polynucleotide expression in both the presence and absence of 

the sample compound; wherein a decrease in TRPV4 polynucleotide expression in 

the presence of the sample compound in relation to the TRPV4 polynucleotide 

expression in the absence of the sample compound indicates the sample compound 

is the antagonist. 

[0017] The present invention further provides a method of making an antibody 

specific for TRPV4 polypeptide comprising isolating a TRPV4 polypeptide from a 

metastatic breast cancer; conjugating a TRPV4 polypeptide to a carrier protein; 

inducing production of an antibody of the TRPV4 polypeptide - carrier protein 

conjugate in a cell; and obtaining the antibody from the cell 

[0018] The present invention further provides a vaccine for treating metastatic 

breast cancer comprising a TRPV4 polypeptide. 

[0019] The present invention also provides a method of treating breast cancer 

metastasis comprising administering to a patient in need of therapy a vaccine of the 

invention. 

[0020] Another aspect of the invention provides a method of visualizing TRPV4 

expression on a cell surface comprising the steps of administering an antibody 

capable of binding selectively a TRPV4 polypeptide, the antibody conjugated to a 

reporter. 
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[0021] Another aspect of the invention comprises a method of measuring a copy 

number of TRPV4 nucleic acid wherein an increased copy number of TRPV4 nucleic 

acid indicates a cancer has metastasised. 

[0022] Other aspects and advantages of the invention will become apparent to 

those skilled in the art from a review of the ensuing description, which proceeds with 

reference to the following illustrative drawings of preferred embodiments. 

Brief Description Of The Drawings 

[0023] Figure 1 - Left panel: validation of the upregulation of TRPV4 across the 

breast cancer metastasis model using immunoblotting and immunofluorescence. 

Right panel: Expression of TRPV4 in invasive breast cancer cell lines but not 

non-invasive or normal breast mammary epithelial cell lines. 

[0024] Figure 2A - IHC of TRPV4 in matched normal, ductal carcinoma in situ 

and invasive carcinoma tissues of the breast. 2B- Immunohistochemistry showing 

the average expression of TRPV4 in normal tissues, ductal carcinoma iri situ, 

invasive and metastatic lesions. 

[0025] Figure 3A - Silencing of TRPV4 expression reduced breast cancer cell 

migration. 3B - Silencing of TRPV4 expression reduced breast cancer cell 

chemotaxis. 3C - Silencing of TRPV4 expression reduced breast cancer invasion. 

3D - Silencing of TRPV4 expression reduced breast cancer cell transendothelial 

migration. 3E - Silencing of TRPV4 expression reduced breast cancer cell plasticity 

as judged by the reduced ability of the cells to form blebs when cells were subject to 

micropipette aspiration. 3F - Silencing of TRPV4 expression reduced breast cancer 

cell plasticity as judged by the lower amount of pressure required to cause blebbings 

(membrane protrusions). 

[0026] Figure 4A - Silencing of TRPV4 expression was associated with a failure 

to produce a rise of intracellular Ca2+ upon stimulation with PDD. 4B - Activation of 

TRPV4 by PDD treatment reduced expression of cell-adhesion proteins like 

E-cadherin, b-catenin and paxillin. 4C - Activation of TRPV4 by PDD treatment 
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stimulated AKT, FAK and MAPK pathway. 

[0027] Figure 5 - AKT mediates TRPV4-induced downregulation of E-cadherin 

and b-catenin. Down regulation of these cytoskeletal proteins correlate with an 

increase in cancer cell plasticity required for intravasation and extravasation 

processes during metastasis. Cells were either treated or not treated with PDD 

(activator of TRPV4) in the presence or absence of AKT inhibitor). Top 1 and 2 

panels, inhibition of AKT is confirmed by probing the phosphorylation status of S6, a 

downstream target of AKT. Bottom 3-5 panels, PDD-induced downregulation of 

E-cadherin and b-catenin. 

[0028] Figure 6 - Silencing the expression of TRPV4 reduced the number and 

size of metastatic colonies in mice. 4T1 metastatic cancer cells were transfected 

with control siRNA or TRPV4-specific siRNA before injected into the blood stream of 

mice via the tail vein. After about a week, mice were sacrificed and lungs (a 

common metastatic site for breast cancer) harvested and examined for metastatic 

colonies by a pathologist. 

Detailed Description Of The Preferred Embodiments: 

[0029] We conducted phosphorylation profiling of proteins across a biological 

model comprising 4 isogenic cell lines with increasing metastatic potential. Sixty 

phosphorylated proteins were confirmed to exhibit differential levels as breast 

cancer cells gained metastatic potential. TRPV4, a calcium channel protein, is for 

the first time shown to be elevated in breast cancer and regulated breast cancer 

cellular properties related to migration, invasion and metastasis. 

[0030] According to the invention there is provided a diagnostic, or prognostic 

biomarker, TRPV4, capable of distinguishing between i) cancer and non cancer, ii) 

early and advanced/metastatic breast cancer and iii) detection and 

surveillance/monitoring of metastatic breast cancer during therapy. Antagonists to 

expression or activity of the TRPV4 polypeptide are able to decrease the metastatic 

traits of breast cancer both in vitro and in vivo providing compounds to treat cancer 

particularly breast cancer metastasis. 
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[0031] Preferably the method may further comprise bringing the nucleic acid into 

contact with a polynucleotide probe or primer comprising a polynucleotide sequence 

capable of hybridising selectively to the nucleotide sequence set out in the 

sequences or a fragment thereof under suitable hybridising conditions; and 

detecting any duplex formed between the probe or primer and nucleic acid. 

[0032] In one embodiment the method may further comprise incubating a 

biological sample with the antibody under conditions which allow for the formation of 

an antibody-antigen complex; and determining whether an antibody-antigen 

complex comprising the antibody is formed. 

[0033] Preferably the method may further comprise using an optical microscope, 

obtaining an image of the stained antibody-antigen complex in the test tissue 

section. Further the test tissue section may comprises a cell or plurality of cells 

suspected to be cancerous. Further the test tissue section may be fixed. 

[0034] Preferably the reagent may be an antibody of the invention or a probe or 

primer comprising a polynucleotide sequence capable of hybridising selectively to 

the nucleotide sequence set out or a fragment thereof under suitable hybridising 

conditions. 

[0035] Preferably the prognosis is a method of visualizing TRPV4 expression on 

a cell surface comprising the steps of administering an antibody capable of binding 

selectively a TRPV4 polypeptide, the antibody conjugated to a reporter such as a 

luminescent or fluorescent reporter or any other reporter known in the art that will 

report an antibody-antigen complex within a patient between the TRPV4 polypeptide 

, and the antibody capable of binding selectively a TRPV4 polypeptide. The 

conjugated antibody is preferably administered into the patient's blood stream, that 

will detect TRPV4 on cell surface and aid in monitoring the site and size of tumor in 

various conditions. This would be suitable for prognosis either before or after 

treatment. 

[0036] Preferably the method of treating breast cancer metastasis may further 

comprise administering a TRPV4 antagonist composition. Preferably the 

composition may be an antibody of the invention; or an interfering RNA; or a 

Calcium channel blocker specific to TRPV4 that has been used for clinical treatment 
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of hypertension or know antagonists of TRPV4. Preferably the composition may be 

used in treating breast cancer or for the preparation of a medicament for the 

treatment of breast cancer. 

[0037] In one embodiment a kit is provided for detection of the TRPV4 

polypeptide. The kit may comprise an antibody of the invention or a probe or primer 

comprising a polynucleotide sequence capable of hybridising selectively to the 

nucleotide sequence set out or a fragment thereof under suitable hybridising 

conditions. Another embodiment is the conjugation of fluorescent dyes and 

nanoparticles to the detecting reagents for molecular imaging. In one embodiment 

the antibody of the invention is made in a cell, Preferably the cell may comprise a 

host animal induced by immunisation that may include an adjuvant or a hybridoma. 

[0038] In one embodiment, TRPV4 has several domains that are important for its 

function. Mutations of TRPV4 that may affect its function in cancer biology described 

herein can be used as a biomarker for predicting metastasis or for prognostic or 

diagnostic purposes. 

[0039] Accordingly, another aspect of the invention comprises a method of 

measuring a copy number of TRPV4 nucleic acid wherein an increased copy 

number of TRPV4 nucleic acid indicates a cancer has metastasised. 

[0040] Preferably, the copy number of TRPV4 nucleic acid is measured using 

Fluorescence in situ hybridization (FISH). FISH allows visualization and mapping of 

the genetic material in an individual's cells, including TRPV4 gene or portions of the 

TRPV4 gene preferably having a sequence of SEQ ID NO.: 1. Unlike most other 

techniques used to study chromosomes, FISH does not have to be performed on 

cells that are actively dividing. This makes it a very versatile procedure. A technique 

used to identify the presence of specific chromosomes or chromosomal regions 

through hybridization (attachment) of fluorescently-labeled DNA probes to 

denatured chromosomal DNA. Examination under fluorescent lighting detects the 

presence of the hybridized fluorescent signal (and hence presence of the 

chromosome material) or absence of the hybridized fluorescent signal (and hence 

absence of the chromosome material). With metaphase FISH, cells 

progress through the division process until metaphase, when chromosomes are 

condensed and can be individually distinguished. In contrast to interphase FISH, 

metaphase FISH permits visualization of the actual chromosomes as well as the 
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general location of the abnormality on the chromosome. Any other methods known 

in the art to measure the copy number of TRPV4 nucleic acid would also be suitable. 

[0041] 

[0042] In one embodiment a vaccine is provided for treatment or prophylactics of 

metastatic breast cancer comprising a TRPV4 polypeptide. Preferably the vaccine 

may further comprise at least one suitable adjuvant. 

[0043] Preferably the TRPV4 polypeptide of the vaccine may comprise a 

sequence set out or a homologue, variant, derivative or fragment thereof. 

[0044] Preferably the vaccine may be used in treating breast cancer or for the 

preparation of a medicament for the treatment of breast cancer. 

[0045] The technology consists of the following features: 

[0046] The elevation of TRPV-4 in invasive and metastatic breast cancer cell but 

not normal and non-invasive/non-metastatic cells. 

[0047] Without being limited to any particular theory the we consider the 

mechanism of TRPV-4 in metastatic breast cancer, to involve the activation of 

TRPV-4 results in the activation of AKT and FAK pathways, both shown to be 

important to cell migration. 

TRPV4 activation led to reduction in cell/adhesion proteins such as 

E-cadherin/paxillin and beta-catenin relevant to cancer cell invasion and metastasis. 

We further show that the downregulation of E-cadhersin and b-catenin following 

TRPV4 activation is via the AKT pathway 

[0048] Silencing of TRPV4 expression in metastatic breast cancer cells reduced 

cancer cell migration, invasion and transendothelial migration in vitro. Silencing of 

TPRV4 also reduced the number and size of metastatic colonies in vivo, in mice. 

TRPV4 is a potential drug target for preventing metastasis. This is because silencing 

TRPV4 expression and hence function can block key processes associated with 

metastasis such as cell movement, invasion and transendothelial migration. Small 

molecules selective for TRPV4 exist and can block TRPV4 function. In addition, 

Calcium channel blockers that have been used for clinical treatment of hypertension 
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may be useful anticancer drugs or at least to stop slow or diminish metastasis such 

breast cancer metastasis. 

[0049] We discovered that TRPV4 expression is elevated in invasive/metastatic 

breast cancer cells compared to normal or non-invasive/metastatic breast cancer 

cells. TRPV4 is not expressed in all breast cancer cells but predominantly in 

invasive/metastatic breast cancer cells. We provided evidence for the role of TRPV4 

in breast cancer epithelial cells. The present technology resides in the role of 

TRPV4 in breast cancer epithelial cells, in which the activation of TRPV4 results in 

(a) The activation of AKT and FAK pathways important for cell migration. 

(b) The reduction in cell/adhesion proteins such as E-cadherin/paxillin and 

beta-catenin which are relevant to cancer cell invasion and metastasis 

because they correlate with cancer cell plasticity important for intravasation 

and extravasation processes during metastasis. 

[0050] The Entrez Gene ID for TRPV4 is 59341 the known sequences can be 

found at 

http://www.ncbi.nlm.nih.gov/sites/entrez?db=gene&cmd=Retrieve&dopt=Graphics&l 

ist uids=59341 and include SEQ ID NO. 2 

[0051] In one embodiment inhibiting TRPV4 is in blocking metastasis and 

stopping or slowing the spread of cancer cells. The present technology focuses on 

the concept of blocking of TRPV4 is to reduce or prevent metastasis. A person using 

the present technology would test if it is working by detecting signs of cancer cells in 

other organs other than the primary site to determine if metastasis has been 

stopped, reduced blocked slowed or diminished. 

[0052] Aberrations of proteins listed in Table 1 representing potential drug 

targets and biomarkers for breast cancer metastasis. 

[0053] TRPV4 has been demonstrated to be upregulated in breast cancer 

compared to normal tissues. Over-expression of TRPV4 has also been 

demonstrated in early and late stage gastric cancer cells compared to normal cells 

supporting the notion that TRPV4 can be used as a biomarker for early detection of 
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cancer, screening, cancer surveillance etc. 

[0054] TRPV4 expression has been shown to be higher in invasive and 

metastatic lesions compared to pre-neoplastic lesion and normal cells. This 

implies that TRPV4 may be a risk factor that could be used to predictive metastasis 

and hence select patients for closer monitoring and aggressive treatment, thereby 

improving patients outcome. 

[0055] Functional studies using RNAi revealed that TRPV4 expression is 

required for breast cancer cell migration, invasion and transendothelial migration 

(intravasation/extravasation). TRPV4 selective inhibitors exist. It is conceivable 

that TRPV4 is an attractive drug target for treatment of metastatic breast cancers. 

[0056] Since Ca2+, AKT, FAK, MAPK and RhoA pathways have been shown to 

be components mediating TRPV4 function in breast cancer biology, these pathways 

are potential targets for therapeutic intervention alone or in combination with 

TRPV4. 

[0057] Table 1 contains data from the first phosphoproteomics analysis of the 

isogenic model of breast cancer metastasis. For the first time, the levels of hundreds 

of phosphorylated proteins have been profiled and documented. Aberrations 

detected represented potential biomarker and drug targets. This is an important 

resource for basic and translational cancer research. 

So far, there has been no report on the association of TRPV4 with breast 

TRPV4 may be a novel biomarker and drug target for metastatic breast 

[0059] A diagnostic kit that detects TRPV4 could either be used for early 

detection of breast cancer, cancer surveillance and/or screening 

[0060] TRPV4 could serve as a biomarker alone or be included into existing 

panel of biomarkers to predict metastasis. This would improve clinical management 

of cancer. 

[0061] Drugs against TRPV4 exist and can be tested as anti-cancer compounds 

in pre-clinical models before clinical trials. 
li 
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[0062] The present technology can be used as diagnostic kit to detect breast 

cancer metastasis in patients, in predicting outcome and survival of breast cancer 

patients and possible drug target to block metastasis. 

[0063] TRPV4 is a Ca2+ channel protein. RNAi-based approach for cancer 

therapy remains to show promise. Monoclonal antibodies may be an option since 

TRPV4 is a cell surface protein. 

Antagonists 

[0064] "Antagonist" to TRPV4 includes inhibitors and refers to anything that 

slows, blocks, or reduces the activity or expression of TRPV4. Similarly slows, 

blocks, or reduces cancer metastasis. 

[0065] Antibodies 

[0066] An antibody may include an immunoglobulin that specifically binds to 

the TRPV4 protein. The immunoglobulin may comprises an immunoglobulin heavy 

chain and/or an immunoglobulin light chain. 

[0067] Preferably, the immunoglobulin is an lgG1 kappa immunoglobulin.most 

preferably; the immunoglobulin comprises a human lgG1 constant region within a 

heavy chain of said immunoglobulin and a human constant region within a light 

chain of said immunoglobulin. The immunoglobulin may comprise fully or partially 

human framework regions within the variable domain of said heavy chain and within 

the variable domain of said light chain. The immunoglobulin may comprise murine 

framework regions within the variable domain of said heavy chain and within said 

light chain. 

[0068] The immunoglobulin wherein said immunoglobulin is conjugated to an 

agent selected from the group consisting of a therapeutic agent, a prodrug, a 

peptide, a protein, an enzyme, a virus, a lipid, a biological response modifier, a 

pharmaceutical agent, and PEG. 

[0069] Polyclonal Antibodies 

[0070] The antibodies may comprise polyclonal antibodies. Methods of 

preparing polyclonal antibodies are known to the skilled artisan. Polyclonal 

antibodies can be raised in a mammal, for example, by one or more injections of an 

immunizing agent and, if desired, an adjuvant. 

[0071] Typically, the immunizing agent and/or adjuvant will be injected in the 

mammal by multiple subcutaneous or intraperitoneal injections. The intensity of the 
12 



WO 2013/028137 PCT/SG2012/000301 
) 

response is determined by several factors including the size of the immunogen 

molecule, its chemical characteristics, and how different it is from the animal's own 

proteins. Most natural immunogens are proteins with a molecular weight above 5 

kDa that come from sources phylogenically far removed from the host animal (i.e., 

human proteins injected into rabbits or goats). It is desirable to use highly purified 

proteins as immunogens, since the animal will produce antibodies to even small 

amounts of impurities present as well as to the major component. The antibody 

response increases with repeated exposure to the immunogen, so a series of 

injections at regular intervals is needed to achieve both high levels of antibody 

production and antibodies of high affinity. 

[0072] To the extent that the antagonist is an antibody that engages the TRPV4 

protein preventing cell migration, the immunogen will be selected from amino acids 

comprising the TRPV4 protein. Sequences of at least 5, 6, 7, 8, 9, 10, 15, 20, 25, 30 

amino acids from this protein will generally be used to generate those antibodies. 

Desirably, the sequence selected will generate an antibody that specifically 

interferes with binding of TRPV4 to components of cell plasticity or cell-cell 

adhesion. 

[0073] Not all immunogenic molecules will however generate the level of 

antibody desired. To increase the intensity of the immune response immunogens 

are combined with complex mixtures called adjuvants. Adjuvants are a mixture of 

natural or synthetic compounds that, when administered with antigens, enhance the 

immune response. Adjuvants are used to (1) stimulate an immune response to an 

antigen that is not inherently immunogenic, (2) increase the intensity of the immune 

response, (3) preferentially stimulate either a cellular or a humoral response (i.e., 

protection from disease versus antibody production). Examples of adjuvants which 

may be employed include Freund's complete adjuvant and MPL-TDM adjuvant 

(monophosphoryl Lipid A, synthetic trehalose dicorynomycolate). 

[0074] If the immunogen is still unable to generate an acceptable response, it 

may be conjugated to a carrier protein that is more immunogenic. Small molecules 

such as drugs, organic compounds, and peptides and oligosaccharides with a 

molecular weight of less than 2-5 kDa like, for example, small segments if TRPV4, 

may not be immunogenic, even when administered in the presence of adjuvant. In 

order to generate an immune response to these compounds, it is necessary to 
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attach them to a protein or other compound, termed a carrier that is immunogenic. 

When attached to a carrier protein the small molecule immunogen is called a hapten. 

Haptens are also conjugated to carrier proteins for use in immunoassays. The 

carrier protein provides a means of attaching the hapten to a solid support such as a 

microtiter plate or nitrocellulose membrane. When attached to agarose they may be 

used for purification of the anti-hapten antibodies. They may also be used to create 

a multivalent antigen that will be able to form large antigen-antibody complexes. 

When choosing carrier proteins, remember that the animal will form antibodies to the 

carrier protein as well as to the attached hapten. It is therefore relevant to select a 

carrier protein for immunization that is unrelated to proteins that may be found in the 

assay sample. If haptens are being conjugated for both immunization and assay, the 

two carrier proteins should be as different as possible. This allows the antiserum to 

be used without having to isolate the anti-hapten antibodies from the anti-carrier 

antibodies. 

[0075] Where the immunizing agent is a fibrinogen-like fragment segment such 

as from the c terminal preferably the fibrinogen-like fragment segment is conjugated 

to a protein known to be immunogenic in the mammal being immunized. 

[0076] Examples of such immunogenic proteins include but are not limited to 

keyhole limpet hemocyanin (KLH), serum albumin, bovine thyroglobulin, soybean 

trypsin inhibitor, and a toxoid, for example tetanus toxoid. 

[0077] KLH is a respiratory protein found in molluscs. Its large size makes it 

very immunogenic, and the large number of lysine residues available for conjugation 

make it very useful as a carrier for haptens. The phylogenic separation between 

mammals and molluscs increases the immunogenicity and reduces the risk of 

cross-reactivity between antibodies against the KLH carrier and naturally occurring 

proteins in mammalian samples. 

[0078] KLH is offered both in its native form, for conjugation via amines, and 

succinylated, for conjugation via carboxyl groups. Succinylated KLH may be 

conjugated to a hapten containing amine groups (such as a peptide) via 

cross-linking with carbodiimide between the newly introduced carboxyl groups of 

KLH and the amine groups of the hapten. 

[0079] Protocols for conjugation of haptens to carrier proteins are known. 
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[0080] The immunization protocol may be selected by one skilled in the art 

without undue experimentation. Protocols for preparing immunogens, immunization 

of animals, and collection of antiserum are also known. 

[0081] Monoclonal Antibodies 

[0082] The antibodies may, alternatively, be monoclonal antibodies. 

Monoclonal antibodies may be prepared using hybridoma methods, such as those 

known. In a hybridoma method, a mouse, hamster, or other appropriate host animal, 

is typically immunized with an immunizing agent as described above to elicit 

lymphocytes that produce or are capable of producing antibodies that will 

specifically bind to the immunizing agent. Alternatively, the lymphocytes may be 

immunized in vitro. 

[0083] Generally, either peripheral blood lymphocytes ("PBLs") are used if cells 

of human origin are desired, or spleen cells or lymph node cells are used if 

non-human mammalian sources are desired. The lymphocytes are then fused with 

an immortalized cell line using a suitable fusing agent, such as polyethylene glycol, 

to form a hybridoma cell. Immortalized cell lines are usually transformed mammalian 

cells, particularly myeloma cells of rodent, bovine and human origin. Usually, rat or 

mouse myeloma cell lines are employed. The hybridoma cells may be cultured in a 

suitable culture medium that preferably contains one or more substances that inhibit 

the growth or survival of the unfused, immortalized cells. For example, if the parental 

cells lack the enzyme hypoxanthine guanine phosphoribosyl transferase (HGPRT or 

HPRT), the culture medium for the hybridomas typically will include hypoxanthine, 

aminopterin, and thymidine ("HAT medium"), which substances prevent the growth 

of HGPRT-deficient cells. 

[0084] Preferred immortalized cell lines are those that fuse efficiently, support 

stable high level expression of antibody by the selected antibody-producing cells, 

and are sensitive to a medium such as HAT medium. More preferred immortalized 

cell lines are murine myeloma lines, which can be obtained, for instance, from the 

Salk Institute Cell Distribution Center, San Diego, Calif, and the American Type 

Culture Collection, Manassas, Va. Human myeloma and mouse-human 

heteromyeloma cell lines also have been described for the production of human 

monoclonal antibodies. 
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[0085] The culture medium in which the hybridoma cells are cultured can then 

be assayed for the presence of monoclonal antibodies directed against TRPV4 or 

sequence SEQ ID No. 2. 

[0086] After the desired hybridoma cells are identified, the clones may be 

subcloned by limiting dilution procedures and grown by standard methods. Suitable 

culture media for this purpose include, for example, Dulbecco's Modified Eagle's 

Medium and RPMI-1640 medium. Alternatively, the hybridoma cells may be grown 

in vivo as ascites in a mammal. 

[0087] The monoclonal antibodies secreted by the subclones may be isolated 

or purified from the culture medium or ascites fluid by conventional immunoglobulin 

purification procedures such as, for example, protein A-Sepharose, hydroxylapatite 

chromatography, gel electrophoresis, dialysis, or affinity chromatography. 

[0088] The monoclonal antibodies may also be made by recombinant DNA 

methods, such as those known. 

[0089] The antibodies may be monovalent antibodies. Methods for preparing 

monovalent antibodies are well known in the art. For example, one method involves 

recombinant expression of immunoglobulin light chain and modified heavy chain. 

The heavy chain is truncated generally at any point in the Fc region so as to prevent 

heavy chain cross-linking. Alternatively, the relevant cysteine residues are 

substituted with another amino acid residue or are deleted so as to prevent 

cross-linking. 

[0090] In vitro methods are also suitable for preparing monovalent antibodies. 

Digestion of antibodies to produce fragments thereof, particularly, Fab fragments, 

can be accomplished using routine techniques known in the art. 

[0091] Human and Humanized Antibodies 

[0092] The antibodies of the invention may further comprise humanized 

antibodies or human antibodies. Humanized forms of non-human (e.g., murine) 

antibodies are chimeric immunoglobulins, immunoglobulin chains or fragments 

thereof (such as Fv, Fab, Fab', F(ab')2 or other antigen-binding sub-sequences of 

antibodies) which contain minimal sequence derived from non-human 

immunoglobulin. Humanized antibodies include human immunoglobulins (recipient 

antibody) in which residues from a complementary determining region (CDR) of the 

recipient are replaced by residues from a CDR of a non-human species (donor 
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antibody) such as mouse, rat or rabbit having the desired specificity, affinity and 

capacity. In some instances, Fv framework residues of the human immunoglobulin 

are replaced by corresponding non-human residues. Humanized antibodies may 

also comprise residues which are found neither in the recipient antibody nor in the 

imported CDR or framework sequences. In general, the humanized antibody will 

comprise substantially all of at least one, and typically two, variable domains, in 

which all or substantially all of the CDR regions correspond to those of a non-human 

immunoglobulin and all or substantially all of the FR regions are those of a human 

immunoglobulin consensus sequence. The humanized antibody optimally also will 

comprise at least a portion of an immunoglobulin constant region (Fc), typically that 

of a human immunoglobulin. 

[0093] Methods for humanizing non-human antibodies are well known in the art. 

Generally, a humanized antibody has one or more amino acid residues introduced 

into it from a source which is non-human. These non-human amino acid residues 

are often referred to as "import" residues, which are typically taken from an "import" 

variable domain. Humanization can be essentially performed following the methods 

known by substituting rodent CDRs or CDR sequences for the corresponding 

sequences of a human antibody. Accordingly, such "humanized" antibodies are 

chimeric antibodies, wherein substantially less than an intact human variable 

domain has been substituted by the corresponding sequence from a non-human 

species. In practice, humanized antibodies are typically human antibodies in which 

some CDR residues and possibly some FR residues are substituted by residues 

from analogous sites in rodent antibodies. 

[0094] Human antibodies can also be produced using various techniques 

known in the art, including phage display libraries. Similarly, human antibodies can 

be made by introducing of human immunoglobulin loci into transgenic animals, e.g., 

mice in which the endogenous immunoglobulin genes have been partially or 

completely inactivated. Upon challenge, human antibody production is observed, 

which closely resembles that seen in humans in all respects, including gene 

rearrangement, assembly, and antibody repertoire. 

[0095] Bispecific Antibodies 

[0096] Bispecific antibodies are monoclonal, preferably human or humanized, 

antibodies that have binding specificities for at least two different antigens. In the 
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present case, one of the binding specificities is for TRPV4and/or a segment of 

TRPV4, the other one is for another compound interacting with cell migration. 

[0097] Methods for making bispecific antibodies are known in the art. 

Traditionally, the recombinant production of bispecific antibodies is based on the 

co-expression of two immunoglobulin heavy-chain/light-chain pairs, where the two 

heavy chains have different specificities. 

[0098] Heteroconjugate Antibodies 

[0099] Heteroconjugate antibodies are also within the scope of the present 

invention. Heteroconjugate antibodies are composed of two covalently joined 

antibodies. Such antibodies have, for example, been proposed to target immune 

system cells to unwanted cells. It is contemplated that the antibodies may be 

prepared in vitro using known methods in synthetic protein chemistry, including 

those involving crosslinking agents. For example, immunotoxins may be constructed 

using a disulfide exchange reaction or by forming a thioether bond. Examples of 

suitable reagents for this purpose include iminothiolate and 

methyl-4-mercaptobutyrimidate and others known to a person skilled in the art. 

[00100] Immunoconjugates 

[00101] The invention also pertains to immunoconjugates comprising an 

antibody conjugated to a cytotoxic agent such as a chemotherapeutic agent, toxin 

(e.g., an enzymatically active toxin against hemagglutinin), or a radioactive isotope 

(i.e., a radioconjugate). 

[00102] Conjugates of the antibody and cytotoxic agent are made using a variety 

of bifunctional protein-coupling agents such as N-succinnimidyl-3-(2-pyridyldithiol) 

propionate (SPDP), iminothiolane (IT), bifunctional derivatives of imidoesters (such 

as dimethyl adipimidate HCL), active esters (such as disuccinimidyl suberate), 

aldehydes (such as glutareldehyde), bis-azido compounds (such as 

bis(p-azidobenzoyl)hexanediamine), bis-diazonium derivatives (such as 

bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as tolyene 

2,6-diisocyanate), and bis-active fluorine compounds (such as 

1,5-difluoro-2,4-dinitrobenzene). 

[00103] Alternatively, the conjugate may comprise the antibody capable of 

binding selectively a TRPV4 polypeptide, and a reporter. The reporter may be a 

luminescent or fluorescent reporter such as a GFP or any other reporter known in 
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the art that will report an antibody-antigen complex within a patient between the 

TRPV4 polypeptide and the antibody capable of binding selectively a TRPV4 

polypeptide. 

[00104] Antisense technology 

[00105] Antisense technology, includes sequence-specific DNA oligomers; 

small-interfering RNA (siRNA); or Phosphorodiamidate Morpholino. Any gene 

silencing mechanism of antisense analogs such as siRNAs and shRNAs that 

interfere with the cellular transcription of TRPV4 RNA and activate RNase H to 

mediate RNA degradation would be suitable. Similarly sequence-specific TRPV4 

morpholinos with a high affinity to bind to complementary TRPV4 target sequence in 

the untranslated region (UTR) or to the sequence near or overlapping the AUG 

translational start codon of the RNA strand will form a steric block to limit the access 

and assembly of ribosome to the RNA molecule, thus effectively preventing the 

translation of TRPV4 RNA. An interfering RNA preferably has the sequence of SEQ 

ID NO. 3 to 6 

[00106] Calcium channel blocker specific to TRPV4 

[00107] Calcium channel blocker specific to TRPV4 that has been used for 

clinical treatment of hypertension or know antagonists of TRPV4. May include the 

following: 

2-Methyl-1-[3-(4-morpholinyl)propyl]-5-phenyl-/V-[3-(trifluoromethyl)phenyl]-1/-/-pyrro 

le-3-carboxamide is a potent and selective TRPV4 antagonist. Reversibly inhibits 

currents through mouse, human and rat TRPV4 orthologs (IC50 values are 17, 48 

and 133 nM). Also inhibits the endogenous TRPV4-mediated response to 4a-PDH 

(IC50 = 22 nM). Having a general structure of formula 1 

Formula 1 

[00108] Molecular.Weight: 471.51 
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[00109] 

[00110] 

[00111] 

formula 2 

Formula: C26H28F3N3O2 

Solubility: Soluble to 100 mM in DMSO and to 25 mM in ethanol 

Ruthenium red, is another known inhibitor of TRPV4 as depicted in 

-1 6+ 

H3N NH3H3N NH3H3N NH3 

H3N -Ru O Ru O Ru NH3 

NHr H3N NH3H3N NH3H3N 

Formula 2 

[00112] An alternative TRPV4 antagonist is known as depicted in formula 3 it is 

a compound that reduces 4a-phorbol 12,13-didecanoate (4a-PDD)-induced 

Ca2+ responses, 

Formula 3 

[00113] Any methods capable of knocking down or out transcription or 

translation of TRPV4 would act as a suitable TRPV4 antagonist such as siRNA of 

TRPV4 or antisence technology. 

[00114] Method of treatment and or use of the antagonists 

[00115] The present invention also provides a method of treating a patient to at 

least affect a proliferative disorder, which comprises the step of: contacting a cell 

with an antagonist such as (a) an antibody specific to TRPV4 or (b) an antisence 

technology specific to TRPV4 or (c) a calcium channel blocker specific to TRPV4. 

Preferably, the antagonist interferes with metatsesis by means that neutralize 
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Calcium channel blocker specific to TRPV4 expression or activity. 

[00116] An alternative form of the present invention resides in the use of an an 

antagonist to Calcium channel blocker specific to TRPV4 for the treatment of cancer, 

preferably the use at least affects cancer cell migration. 

[00117] Cancer may include, all types of known tumors that exhibit over 

expression of Calcium channel blocker specific to TRPV4. Cancer metastasis 

includes cells exhibiting increased TRPV4 expression. Cell proliferating or tumor 

refers to cells that are growing uncontrollably. 

[00118] "Treatment" and "treat" and synonyms thereof refer to therapeutic 

treatment wherein the object is to prevent or slow down (lessen) a tumor or reduce 

metastasis. Treatment may include prophylactic passive immunization or 

immunotherapy treatment of a patent. Those in need of such treatment include 

those with a proliferative disorder. 

[00119] As used herein a "therapeutically effective amount" of a compound will 

be an amount of active agent that is capable of preventing or at least slowing down 

(lessening) cancer cell migration or metastases. Dosages and administration of an 

antagonist of the invention in a pharmaceutical composition may be determined by 

one of ordinary skill in the art of clinical pharmacology or pharmacokinetics. An 

effective amount of the antagonist to be employed therapeutically, for example an 

antibody, will depend, for example, upon the therapeutic objectives, the route of 

administration, and the condition of the mammal. Accordingly, it will be necessary 

for the therapist to titer the dosage and modify the route of administration as 

required to obtain the optimal therapeutic effect. A typical daily dosage might range 

from about 10 ng/kg to up to 100 mg/kg of the mammal's body weight or more per 

day, preferably about 1 pg/kg/day to 10 mg/kg/day. Doses may include an antibody 

amount anywhere in the range of 0.1 to 20 mg/kg of bodyweight or more preferably 

1, 5, 10 mg/kg of bodyweight. 

Compositions of the Invention 

[00120] Thus, the present invention also relates to compositions including 

pharmaceutical compositions comprising a therapeutically effective amount of (a) an 

21 



WO 2013/028137 PCT/SG2012/000301 

antibody specific to TRPV4 or (b) an antisence technology specific to TRPV4 or (c) a 

calcium channel blocker specific to TRPV4. As used herein a compound will be 

therapeutically effective if it is able to affect cancer cell metastases. 

[00121] Pharmaceutical forms of the invention suitable for injectable use, include 

sterile aqueous solutions such as sterile phosphate-buffered saline (where water 

soluble) or dispersions and sterile powders for the extemporaneous preparation of 

sterile injectable solutions and or one or more carrier. Alternatively, injectable 

solutions may be delivered encapsulated in liposomes to assist their transport 

across cell membrane. Alternatively or in addition such preparations may contain 

constituents of self-assembling pore structures to facilitate transport across the 

cellular membrane. It must be stable under the conditions of manufacture and 

storage and must be preserved against the contaminating/destructive action of 

microorganisms such as, for example, bacteria and fungi. 

[00122] The carrier can be a solvent or dispersion medium containing, for 

example, water, ethanol, polyol (for example, glycerol, propylene glycol and liquid 

polyethylene glycol, and the like), suitable mixtures thereof, and vegetable oils. The 

proper fluidity can be maintained, for example, by the use of a coating such as, for 

example, lecithin, by the maintenance of the required particle size in the case of 

dispersion and by the use of surfactants. Preventing the action of microorganisms in 

the compositions of the invention is achieved by adding antibacterial and/or 

antifungal agents, for example, parabens, chlorobutanol, phenol, sorbic acid, 

thimerosal and the like. In many cases, it will be preferable to include isotonic agents, 

for example, sugars or sodium chloride. Prolonged absorption of the injectable 

compositions can be brought about by the use in the compositions of agents 

delaying absorption, for example, aluminum monostearate and gelatin. 

[00123] Sterile injectable solutions are prepared by incorporating the active 

compounds in the required amount in the appropriate solvent with several of the 

other ingredients enumerated above, as required, followed by filtered sterilization. 

Generally, dispersions are prepared by incorporating the various sterilized active 

ingredient into a sterile vehicle which contains the basic dispersion medium and the 

required other ingredients from those enumerated above. In the case of sterile 

powders for the preparation of sterile injectable solutions, the preferred methods of 
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preparation are vacuum drying and freeze-drying, to yield a powder of the active 

ingredient plus any additional desired ingredient from previously sterile-filtered 

solution thereof. 

[00124] The active ingredient may be held within a matrix which controls the 

release of the active agent. Preferably, the matrix comprises a substance selected 

from the group consisting of lipid, polyvinyl alcohol, polyvinyl acetate, 

polycaprolactone, poly(glycolic)acid, poly(lactic)acid, polycaprolactone, polylactic 

acid, polyanhydrides, polylactide-co-glycolides, polyamino acids, polyethylene oxide, 

acrylic terminated polyethylene oxide, polyamides, polyethylenes, polyacrylonitriles, 

polyphosphazenes, poly(ortho esters), sucrose acetate isobutyrate (SAIB), and 

combinations thereof and other polymers Preferably, the matrix sustainedly releases 

the antibody. 

[00125] Pharmaceutically acceptable carriers and/or diluents may also include 

any and all solvents, dispersion media, coatings, antibacterials and/or antifungals, 

isotonic and absorption delaying agents and the like. The use of such media and 

agents for pharmaceutical active substances is well known in the art. Except insofar 

as any conventional media or agent is incompatible with the active ingredient, use 

thereof in the therapeutic compositions is contemplated. 

Polypeptides 

[00126] The term "polypeptide" refers to a polymer of amino acids and its 

equivalent and does not refer to a specific length of the product; thus, peptides, 

oligopeptides and proteins are included within the definition of a polypeptide. This 

term also does not refer to, or exclude modifications of the polypeptide, for example, 

glycosylations, acetylations, phosphorylations, and the like. Included within the 

definition are, for example, polypeptides containing one or more analogs of an 

amino acid (including, for example, natural amino acids, etc.), polypeptides with 

substituted linkages as well as other modifications known in the art. 
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Protein Name 

LOC675857 similar to valosin isoform 1 
Epb4.1l2 Protein 4.1G 
Wbp2 WW domain binding protein 2 
Centb2 Isoform 1 of Centaurin-beta-2 
LOC100047237 similar to solute carrier family 12, member 2 
Ppfibpl Isoform 1 of Liprin-beta-1 
Mtaplb Microtubule-associated protein IB 
Eps8 Lung RCB-0558 LLC cDNA, RIKEN full-length enriched library, 
clone;G73 
Sec23b Protein transport protein 5ec23B 
lfitm3 10 day old male pancreas cDNA, RIKEN full-length enriched 
library, 
LOC10D047481 similar to SEC24 related gene family, member B 
jnppjl Phosphatidylinositql-3,4,5-trjsphosphate 5-phosphatase 2 
Rasal RAS p21 protein activator 1 

j HspaS 78 kDa glucose-regu\ated protein precursor 
Syncrip Isoform 2 of Heterogeneous nuclear ribonucleoprotein Q. 

j Eeflal' Elongation factor 1-alpha 1 

| Plcb3 Osteoclast-like cell cDNA, RIKEN full-length enriched library, clone 
| Plcgl Phospholipase C, gamma 1 

Bicd2 Isoform 1 of Protein bicaudal D homolcg 2 
Cnn3 Calponin-3 
Pscd2 Isoform 1 of Cytohesin-2 
£if3a;ENSMUSG00000074740 Eukaryotic translation initiation factor 3 

subuni 
Pard3 Par-3 (Partitioning defective 3) homolog 
Pabpcl Bone marrow macrophage cDNA, RIKEN full-length enriched 
library, clone 
fiml821;Rps27a;Ubb;Ubc;LOC100048569;EG619900 ribosomal protein 

S27a 
Ewsrl Ewing sarcoma homolog 
Cadm2 Isoform 1 of Cell adhesion molecule 2 precursor 
Lgals3 NOD-derived CDllc +ve dendritic cells cDNA, RIKEN full-length 

enric 
Ctnndl 99 kDa protein 
Hsp70 - 71 kDa protein 
Tubb5 Tubulin beta-5 chain 

i Baiap2 Isoform 1 of Brain-specific angiogenesis inhibitor 1-assoclated 
jpro 
I Trpv4 91 kDa protein 
j Hgs Mammary gland RCB-0526 Jyg-MC(A) cDNA, RIKEN full-length 
^enriched library 

| irpl Prolow-density lipoprotein receptor-related protein 1 precursor 
; Nckapl Isoform 2-of Nck-associated protein 1 

Actnl Alpha-actinin-1 
Pus Fusion, derived from t(12;j6) malignant liposarcoma 
Rab7 Ras-related protein Rab-7a 
Actn4 Alpha-actinin-4 
Slcl2a4 Bone marrow macrophage cDNA, RIKEN full-length enriched 
library, clone 
Mllt4 Isoform 1 of Afadin 
Dbnl Isoform 1 of Drebrin-like protein 
Tjp2 Tight junction protein ZO-2 

Bcarl Isoform Cas-A of Breast cancer anti-estrogen resistance protein 1 
0sg2 desmoglein 2 

Prkcd Isoform 2 of Protein kinase C delta type 

Hspa9_heat shock protein 9 
Epb4.1l3 Isoform 2 of Band 4.1-like protein 3 
Pvrl3 Isoform 2 of Poliovirus receptor-related protein 3 precursor 
Ctnnbl Adult male pituitary gland cDNA, RIKEN full-length enriched 
library 
Pxn Isoform Beta of Paxillin 
Ezr;LC)C100044177 Ezrin 
Plcg2 13 days embryo heart cDNA, RIKEN full-length enriched library, 
clone 
Sec31a Isoform 2 of Protein transport protein Sec31A 
TubalbTubulin alpha-IB chain 
Cdhl Epithelial cadherin precursor 
Emd TlB-55 BB88 cDNA, RIKEN full-length enriched library, 
clone:l730066M18 
Laspl LIM and SH3 protein 1 
Sec24a SEC24 related gene family, member A 

Table 1 - A list showing genes with differential amount of phosphorylated proteins 
across the breast cancer metastasis model. 67NR is cancerous but cannot perform 
any metastatic process, 168FARN can intravasate but not extravasate. 4T07 can 

intravasate and extravasate but not establish distant colonies. 4T1 can complete all 
steps of metastasis in animal model. 
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[00127] Those skilled in the art will appreciate that the invention described 

herein is susceptible to variations and modifications other than those specifically 

described. The invention includes all such variation and modifications. The 

invention also includes all of the steps, features, formulations and compounds 

referred to or indicated in the specification, individually or collectively and any and all 

combinations or any two or more of the steps or features. 

[00128] Each document, reference, patent application or patent cited in this text 

is expressly incorporated herein in their entirety by reference, which means that it 

should be read and considered by the reader as part of this text. That the 

document, reference, patent application or patent cited in this text is not repeated in 

this text is merely for reasons of conciseness. 

[00129] Any manufacturer's instructions, descriptions, product specifications, 

and product sheets for any products mentioned herein or in any document 

incorporated by reference herein, are hereby incorporated herein by reference, and 

may be employed in the practice of the invention. 

[00130] The present invention is not to be limited in scope by any of the specific 

embodiments described herein. These embodiments are intended for the purpose 

of exemplification only. Functionally equivalent products, formulations and 

methods are clearly within the scope of the invention as described herein. 

[00131] The invention described herein may include one or more range of values 

(e.g. size, concentration etc). A range of values will be understood to include all 

values within the range, including the values defining the range, and values adjacent 

to the range which lead to the same or substantially the same outcome as the 

values immediately adjacent to that value which defines the boundary to the range. 

[00132] Throughout this specification, unless the context requires otherwise, the 

word "comprise" or variations such as "comprises" or "comprising", will be 
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understood to imply the inclusion of a stated integer or group of integers but not the 

exclusion of any other integer or group of integers. It is also noted that in this 

disclosure and particularly in the claims and/or paragraphs, terms such as 

"comprises", "comprised", "comprising" and the like can have the meaning attributed 

to it in U.S. Patent law; e.g., they can mean "includes", "included", "including", and 

the like; and that terms such as "consisting essentially of and "consists essentially 

of have the meaning ascribed to them in U.S. Patent law, e.g., they allow for 

elements not explicitly recited, but exclude elements that are found in the prior art or 

that affect a basic or novel characteristic of the invention. 

[00133] Other definitions for selected terms used herein may be found within the 

detailed description of the invention and apply throughout. Unless otherwise 

defined, all other scientific and technical terms used herein have the same meaning 

as commonly understood to one of ordinary skill in the art to which the invention 

belongs. 
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Claims 

1. A method of analyzing a cell expression profile for determining whether 

the cell is metastatic comprising the steps of 

a. extracting the cell; 

b. Measuring an amount of TRPV4 nucleic acid expression or 

polypeptide in the cell; 

c. Comparing the amount of TRPV4 nucleic acid expression or 

protein present in the cell to the amount of TRPV4 nucleic acid 

expression or polypeptide in a sample isolated from normal, 

non-cancerous cells, 

wherein an amplified amount of TRPV4 nucleic acid expression or polypeptide 

in the cell relative to the amount of TRPV4 nucleic acid expression or 

polypeptide in the sample isolated from normal, non-cancerous cells indicates 

that cancer is likely to metastasize; and wherein the absence of an amplified 

amount of TRPV4 nucleic acid expression or polypeptide in the cell relative to 

the amount of TRPV4 nucleic acid or polypeptide in the sample isolated from 

normal, non-cancerous cells indicates that cancer is not likely to metastasize. 

2. The method of claimi wherein the cell is isolated from a cancerous 

tissue. 

3. The method of claimi wherein the cell is isolated from a location distant 

from the cancerous tissue. 

4. The method of claim 2 or 3 wherein the cancerous tissue is a breast 

tumour. 

5. The method of claimi wherein the cell is isolated from sera. 

6. The method of any one of claims 1-5 wherein the amount of TRPV4 

nucleic acid expression or polypeptide in the cell is measured with a 

polynucleotide probe or primer comprising a polynucleotide sequence 

capable of hybridising selectively to the nucleotide sequence of TRPV4 
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under suitable hybridising conditions; and detecting any duplex formed 

between the probe or primer and nucleic acid 

7. The method of any one of claims 1-5 wherein the amount of TRPV4 

nucleic acid expression or polypeptide in the cell is measured with an 

antibody capable of binding selectively a TRPV4 polypeptide. 

8. An immunhistochemical method for measuring expression of a TRPV4 

polypeptide in a test tissue section extracted from a tumour comprising: 

incubating the test tissue section with an antibody capable of binding 

selectively a TRPV4 polypeptide under conditions which allow for the 

formation of an antibody-antigen complex; staining the antibody-antigen 

complex of the test tissue section with a reagent; and analyzing the test 

tissue section to quantify an amount of the stained antibody-antigen 

complex in the test tissue section; wherein an amplified amount of the 

stained antibody-antigen complex relative to the amount of the stained 

antibody-antigen complex in a tissue section taken from normal, 

non-cancerous tissue indicates that the cancer has metastasized; and 

wherein the absence of an amplified amount of the stained 

antibody-antigen complex relative to the amount of the stained 

antibody-antigen complex in a tissue section taken from normal, 

non-cancerous tissue indicates the cancer has not metastasized. 

9. A method of visualizing TRPV4 expression on a cell surface comprising 

the steps of administering an antibody capable of binding selectively a 

TRPV4 polypeptide, the antibody conjugated to a reporter. 

10. The method of claim 9 wherein the reporter is luminescent or 

fluorescent A method of treating breast cancer metastasis comprising 

administering to a patient in need of therapy an antagonist to TRPV4 

nucleic acid expression or polypeptide. 

11. The method of claim 10 wherein the antagonist is an antibody capable 

of binding selectively a TRPV4 polypeptide 

12. The method of claim 10 wherein the antagonist is an interfering RNA. 
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r* 
13. The method of claim 10 wherein the antagonist is a Calcium channel 

blocker specific to TRPV4. 

14. A composition comprising a therapeutically effective amount of an 

inhibitor of TRPV4 polynucleotide expression or polypeptide in cells. 

15. The composition of claim 14 wherein the inhibitor is an antibody capable 

of binding selectively a TRPV4 polypeptide 

16. The composition of claim 14 wherein the inhibitor is an interfering RNA; 

17. The composition of claim 14 wherein the inhibitor is a Calcium channel 

blocker specific to TRPV4. 

18. The composition of any one of claims 14 to 17 for the preparation of a 

medicament for the treatment of breast cancer. 

19. A kit for detecting breast cancer metastasis in cells comprising a 

reagent for detecting TRPV4 polynucleotide expression; a buffer and 

instructions for predicting whether breast cancer cells have 

metastasized. 

20. The kit of claim 19 wherein the reagent is a polynucleotide probe or 

primer comprising a polynucleotide sequence capable of hybridising 

selectively to the nucleotide sequence of TRPV4 under suitable 

hybridising conditions; and detecting any duplex formed between the 

probe or primer and nucleic acid 

21. The kit of claim 19 wherein the reagent is an antibody capable of 

binding selectively a TRPV4 polypeptide. 

22. A method for screening for an antagonists of breast cancer metastasis 

comprising contacting a cell over expressing TRPV4 polynucleotide with 

a sample compound; and measuring the amount of TRPV4 

polynucleotide expression in both the presence and absence of the 

sample compound; wherein a decrease in TRPV4 polynucleotide 

expression or activity in the presence of the sample compound in 
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relation to the TRPV4 polynucleotide expression in the absence of the 

sample compound indicates the sample compound is the antagonist. 

23. The method of claim 22 wherein the sample compound is an antisense 

technology. 

24. The method of claim 22 wherein the sample compound is a Calcium 

channel blocker specific to TRPV4. 

25. A vaccine for treating metastatic breast cancer comprising a TRPV4 

polypeptide. 

26. The vaccine of claim 25 further comprising an adjuvant. 

27. A method of treating breast cancer metastasis comprising administering 

to a patient in need of therapy a vaccine of claim 25. 

28. An antibody capable of binding selectively a TRPV4 polypeptide 

conjugated to a reporter. 

29. The antibody of claim 28 wherein the reporter is luminescent or 

fluorescent. 

30. The antibody of claim 28 or 29 for visualizing TRPV4 expression on a 

cell surface. 

31. A method of measuring a copy number of TRPV4 nucleic acid wherein 

an increased copy number of TRPV4 nucleic acid indicates a cancer 

has metastasised. 
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