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Cervical Cancer
FGFR3 Gene
	The term cervical cancer is used to refer to the tumors that are likely to grow on the lower part of the womb, that is, in the cervix. The cervix is a canal that is muscular, contains many glands and is covered by a mucous membrane. The membrane produces cervical mucus which prevents entry of germs from the vagina, into which the cervix opens. As of the 1960s, it was determined that cervical cancer may be caused by viruses, like HPV, and it develops in the cervical opening. In most cases, the tumors result from abnormal cells that cover the opening of the cervix, which is otherwise referred to as squamous cell carcinoma. In other instances, cervical cancer may stem from gland cells such that the tumors are referred to as adenocarcinomas. Abnormal cells in the cervix may take years or decades to develop into cancerous cells in which case the symptoms of cervical cancer may be characterized by abnormal bleeding in the vagina, for instance, either after menopause or sexual intercourse ("Cervical cancer: Overview", 2017).
	As expressed above, infection with human papillomaviruses (HPV) may result in the development of cervical cancer in the long run since HPV affects mucous cell membranes and the skin. Since the body fights the HPV virus on its own, people rarely notice infection with the same unless they are infected with particular types of the viruses, like HPV16, which affect the mucous membrane in the cervix for longer periods. Such infections are likely to affect cell division thus increasing the chances of cell damage. In rare instances, in the long-run, the cells develop into cancer. Women who are affiliated to smoking are likely to have increased chances of developing cervical cancer because of weakened immune systems that are less effective in fighting viruses. Since HPV is transmitted through sexual intercourse, women with multiple sexual partners are likely to be at higher risk of developing cervical cancer with that regard. According to statistics, about 90 out of every 10000 women are likely to develop cervical cancer during their lives ("Cervical cancer: Overview", 2017).
	The FGFR3 (Fibroblast Growth Factor Receptor 3) gene is associated with cervical cancer. The gene provides the instructions used to make fibroblast receptor 3, which is a growth factor. The FGFR3 is one of four structurally and functionally similar genes that are involved in proliferation, angiogenesis, cell type determination and development of the embryo. FGFR3 protein positions itself such that one end remains in the cell whereas the other protrudes to the outer surface of the same to facilitate interaction with growth factors outside the cell allowing control of both growth and development.  Attachment of growth factors to the FGFR3 protein activates it causing it to send a chemical message to the cell with instructions of the kind of changes it should initiate. In case the FGFR3 gene mutates, overaction of the FGFR3 protein is likely to cause cervical cancer considering that the receptor that is mutated directs cell division and growth in the absence of outer cell signals. Uncontrolled division of the latterly mentioned cells is likely to result in overgrowth of cancerous cells (Reference, 2017).
	Additionally, FGFR3 is a protein-coding gene type whose main source is HGNC: HGNC:3690. The gene type only exists in homo sapiens playing a role of encoding of the FGFR family based on a highly conserved sequence of amino acids. The differences between members of the FGFR family are based on the distribution of tissue and ligand affinities such that if a protein that is at full length it has an extracellular region characterized by three domains resembling immunoglobulin, a segment of a hydrophobic membrane and a domain of cytoplasmic tyrosine kinase. The part of the protein that is outside the cell interacts with growth factors causing downstream signals that facilitate mitogenesis and differentiation. FGFR3 binds both basic and acidic fibroblast growth hormones to enhance the maintenance and development of bones such that mutations in the gene result in craniosynostosis plus different skeletal dysplasia ("FGFR3 fibroblast growth factor receptor 3 [Homo sapiens (human)] - Gene - NCBI", 2017).
	According to Chou et al. (2009), it is evident that mutations of FGFR3 are responsible for the development of cervical carcinoma. In their study conducted to determine whether or not FGFR3 is present in Actinic cheilitis (AC) and the progressive version of the same, squamous cell carcinoma (SCC), DNA was extracted and prepared for analysis such that Exons 17, 15 and 7 were amplified and directly sequenced. The results clearly indicated four types of mutations of the FGFR3 gene such that exon 7 and 17 exhibited one type of mutation each with exon 15 indicating two types of mutation. The latter evidently suggests that FGFR3 mutation may result in epithelial disorders with changes in the same facilitating pathogenesis of specific AC and SCC. In recent studies, FGFR3 somatic mutations have been deemed to characterize cervical carcinomas in multiple myeloma an indication that the latterly expressed changes may affect the development of specific types of cancers in humans. From the study described above, the mutation of FGFR3 accounts 20% of lip AC and SCC with semantic mutations being identified in the regions harboring most FGFR3 mutations, that is, exon 7, 15 and 17. The latterly named exons were also ideal for the study because of their involvement in downward signaling of the tyrosine kinase receptor (Abée, 2014). See figure 1 for more details.
	Importantly, the mutation rates of FGFR3 differ. Tumors that are mutated are often associated with the lack of HPV16/18 types of HPV. Cervical carcinoma resulting from mutated FGFR3 is likely to affect older patients compared to those with the FGFR3 wildtype tumor. According to studies, minor types of HPV are prevalent with age, an indication that the latter may not be an independent characteristic of mutated FGFR3 cervical tumor patients. Moreover, FGFR3 activation causes enhanced FGFR3b expression in S249C mutated tumors in comparison to wild-type tumors (Rosty et al., 2005).
	Sunitinib Malate is a form of FDA approved treatment that is used to treat certain types of cancer including cervical cancer. The second phase of the trail of the treatment form was initiated to determine the side effects as well as the effectiveness of the same while treating patients with cervical cancer, a cancer type that is incurable when using standard therapeutic forms. Sunitinib Malate is a suitable form of treatment for cervical cancer because it can stop growth of the cancerous cells through blockage of certain enzymes necessary for cell growth plus inhibition of blood flow to the tumor ("Sunitinib Malate in Treating Patients with Uterine Cervical Cancer That is Stage IVB, Recurrent, or Cannot Be Removed by Surgery - Full-Text View", 2017).
	Sunitinib is an orally availed bio inhibitor whose effects are directed to the tyrosine kinases receptor which facilitates tumor angiogenesis and proliferation of vascular endothelial growth receptors (VEGF) and platelet-derived growth factor receptors alpha and beta (PDGFRA & PDGFRB). VEGF aids in the angiogenesis process facilitating the growth of tumors thus utilization of sunitinib in the treatment of tumors may be highly applicable in the medical field. From research results, the heightened levels of VEGF found in cervical adenocarcinomas indicate that the latter is involved in the formation of cervical cancer tumors. The HPV virus, which is associated with cervical cancer express c-Kit plus the ligand stem factor thereof which are key to cell survival as well as cellular interaction. Generally, sunitinib has a necessary antitumor activity which is exhibited in patients with metastatic RCC (renal cell carcinoma) or GIST (gastrointestinal stromal tumours), both of which are resistant to imatinib. Cancerous cells are likely to have unique qualities and as such, it is necessary that effects of sunitinib be considered based on each variant of the same to develop the right sunitinib regimens to treat specific cancer types. Thus, results that are obtained from measurement of CEC (circulating endothelial cells) and CEP (circulating endothelial cell progenitor) may facilitate identification of patients that may respond to treatment through sunitinib malate therapy (Buckstein et al., 2007).
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Figure 1:  Nucleotide substitution causing mutation of FGFR3 geneThe frequency of FGFR3 receptor mutations suggests a functional role for the FGFR3 receptor in the development of epithelial disorders and perhaps a change may contribute to the pathogenesis of some AC and SCC.
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