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The most common malignancy among Indian women is breast cancer. Patient’s ages ranging between
35 - 40 yrs old at diagnosis are usually considered as the endangered population [1].Breast cancer in
women below 40 years is not a usual condition. However, a sudden increase in the incidence of breast
cancers in premenopausal women has been reported from several countries. Though adjuvant
combination chemotherapy has made immense progress, still about 50% of all women with resected
early breast carcinoma suffer from relapse [2]. Systemic dissemination of tumour cells results into
most of breast cancer-related deaths rather than primary tumour growth. Detachment from the primary
site, survival in the circulation, attachment to and invasion of distant tissues (intravasation),
proliferation and angiogenesis at the secondary sites (extravasation) are the various steps which has to
take place for the metastatic spread of malignant cells [3].This mechanisms of metastasis development
have been studied for several years.

Hence there is both a necessity and shear interest in studying the metastasis suppressor genes which
influences the anti-metastatic mechanism. Extensive research over the last few years have succeeded
in identifying few metastasis suppressor genes (MSG) which may block any one of these steps and
thus inhibit the formation of metastasis without affecting tumorigenicity or primary tumour growth
[4]. There are several metastasis suppressor genes which aids in guiding specific therapeutic strategies
for cancer which includes gene transfer, induction of previously suppressed gene sis suppressor genes
and signaling pathways.

Lee et al identified and cloned such a metastasis suppressor gene and named it as KISS1 [6]. KISS1
have been recognized to be responsible for tumour cell invasive and migratory properties without
affecting their tumourigenicity[7]. It has 4 exons and is located on short arm of chromosome 1 (1932).
Of the four exons exon 2 and 3 are coding exons. The KiSS1 gene codes for 145 amino acid
polypeptide (Kp-145) [8],but shorter Kkiss peptins (Kp) with 10, 13, 14 or 54 amino acid residues have
also been discovered [9, 10]. Kp-54, also termed ‘metastin’, is also a product from form of Kp-145
[11].

It has been reported that KISS1 gene have also influenced many other human malignant tumours
which includes breast [12], esophageal [13]and gastric cancers [14].1t has been shown to act as a
potent anti-metastatic agent either by treatment using synthesized KISS1 peptide or exogenous
expression in metastasized cells [15,16]. Expression of KiSS1 like other metastasis suppressor genes
cannot be traced completely. It influences other cancer through unidentified pathways. [17].

KiSS1 is the only gene which binds to a G-protein coupled receptor (Kisspeptin receptor
(KISS1R),also known as GPR54) and gets activated later in the metastatic cascade and prevents
growth of metastatic deposit, on contrary to early metastasis suppressor genes[Non metastasis genes
(Nm23, KAI1)] that suppress cell detachment and migration from the primary tumor [18]. Increase in
tumor invasion might be due to homozygous deletion, promoter methylation, or mutation of KiSS-1
gene. Similar results were also reported by Sanchez-Carbayo et al. [19]. Shengbing et al. [20].
According to them the KiSS-1 gene plays a vital role in tumor invasion as well as in intra-hepatic
metastasis and distance metastasis by down regulation of KiSS-1. The first evidence that KISS1
expression is elevated in patient breast tumors was shown in a study by Martin and colleagues [21].
According to Martin et al node-positive tumors had elevated level of KISS1 mRNA expression than in
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node-negative ones and the said protein expression increased with tumor grade as determined by
quantitative-PCR analysis and immunohistochemistry, respectively. Moreover, they also established
that patients with metastatic disease had elevated levels of KISS1 expression than healthy individuals,
and that this associated with poor patient prognosis. A rise inKISSIR mRNA expression in node-
positive tumors was observed, although this was not statistically significant. Other reports indicate
that KISSImMRNA and protein expression is absent innode-positive tumors, and found a significant
negative correlation with axillary lymph node involvement [22].KISS1 expression was found not to
be associated with genes that regulate cell-cycle and proliferation such as HER2, VEGF and p53.
Patients diagnosed with primary breast cancer have significantly higher KISSImRNA and protein
expression than compared with breast tumors that metastasized to the brain [23,24].In fact, a
significant down-regulation ofKISS1 expression has been reported in brain metastatic lesions,
compared to primary ductal carcinomas and this correlated with immunohistochemical analysis of
KISS1 protein levels. Thus, these studies support the anti-metastatic role of KISS1.The analysis of
patient samples, factors have to be taken into consideration such as whether the patients had received
chemotherapy, the age of the women (pre- versus post-menopausal) and the genetic diversity of the
patient population. These factors are not always considered or included as part of the analysis.
Interestingly, these later studies did not examine KISS1R association with axillary lymph node
involvement and thus, further researches are required to investigate alteration in the expression profile
of KISS1 and KISS1R in patients at the gene and protein level. Nowadays studies have revealed that
estrogen receptor (ER) status of breast tumors has to be taken into account since expression and
function of both KISS1 and KISS1R are modulated by estrogen receptor (ER) a-mediated pathways
play a critical role in breast carcinogenesis. ER level is consensually used as a prognostic marker of
breast tumors and of the response to endocrine therapy [25]. Tamoxifen (TAM) administration up-
regulated KISS1 and KISS1R expression in ER-positive breast tumor cells.

Therefore, these findings seem to suggest that KISS1 expression level appeared to be an attractive
molecular marker for predicting TAM responsiveness of ERa-positive breast cancers, mainly in
postmenopausal women. They also proposed a new model for ERo-mediated modulation of
KISS/KISS1R signaling, in which ER o expression is lost in breast epithelia as breast cancer
progresses, and the brake keeping KISS/KISS1R signaling in check is removed, resulting in increased
signaling through KISS1R, as well as increased induction of epithelial-to-mesenchymal transition in
the mammary epithelial cells and acquisition of a mesenchymal phenotype, required for metastasis.

To conclude there is existences of strong prove to substantiate the molecular and functional features
of KiSS1 expression system in a breast cancer models and these studies suggest that KiSS-1 system
may participate in fundamental role of tumor biology and metastatic process; therefore, targeting
KiSS-1/GPR54 system may represent a novel therapeutic agents for the treatment of metastatic cancer
patients. Further investigation is essential to elucidate the complex pathways regulated by the
Kisspeptins and how these pathways integrate in the suppression of metastasis across range of
cancers.
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