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Cervical cancer is a malignant pathological process characterized by the degeneration  of the epithelium of the cervix on the background of a precancerous condition, after the lesion by an oncogenic virus. It is ranked 6th in the world among all malignant tumors and 3rd among cancer of women. This disease is a serious problem because it is the main cause of death for women of reproductive age. It affects the uterus and vagina, bladder, ureter, rectum, uterine appendages and metastasize to distant organs and tissues. The peak incidence is 35-60 years for women. Therefore, this problem is undoubtedly very relevant.
Histologically, there are two forms of cancer - squamous cell carcinoma, which develops from the squamous epithelium of the vaginal part of the cervix, and adenocarcinoma from the columnar epithelium of the cervical canal.
Nowadays we know, that the main carcinogen in the development of this type of cancer are human papilloma virus types 16,18, 31,33, 45 and herpes virus type 2. Pseudo erosion, polyps, leukoplakia, squamous cell papilloma, precancerous
conditions and genetic predisposition contribute to the initiation of mechanisms of viral carcinogenesis.
Genes E5, E6 and E7 are factors of cell transformation, and show their oncogenic potential by silencing tumor-suppressor genes - p53 and RB 105.
Protein E5 stimulates proliferation by forming complexes with epidermal growth factor receptors and colony stimulating factors. It has been shown, that E5 can prevent apoptosis. Proteins E6 and E7 interact with p53 and BAK and this complex stimulate ubiquitination and proteolysis of regulatory proteins. This leads to the inactivation of the caspase pathway of apoptosis and disruption of DNA reparation mechanisms, which results in the destabilization of the genome. In addition, E6 and E7 inhibit interferon synthesis, activate telomerase expression and prevent the degradation of SRC family tyrosine kinases, thereby enhancing cell proliferation.
In recent decades, research of the impact of the presence of certain loci of different genes and level of their expression on the development of tumors has a leading role in oncology. Considering the prevalence of cervical cancer, this trend could not avoid also this cancer. We have explored the latest information on this theme and developed a list of leading genes in the pathogenesis of cervical cancer.
In the study of the effect of human papilloma virus on cells revealed a positive correlation between the activity of carcinogenesis and amplification of the human telomerase RNA gene (hTERC). In women without pathology of the cervix, the frequency of hTERC amplification is 12.5%, and in patients with cervical cancer - 85.7%. Considering the level of human papillomavirus exposure to this cancer and its association with the hTERC gene, it can be attributed to key factors in cervical carcinogenesis.
It is known that the development of many variants of oncological diseases, including cervical cancer can be a result of dysregulation of cell proliferation and the Wnt signaling pathway. In the study of the genetic material of cervical cells, were identified 38 genes that affect cell division rate and 19 that affect the Wnt signaling pathway, and only one gene belongs to both of these groups. This is Na+/H+ Exchanger Regulatory Factor (NHERF1). Further studies have shown that the level of mRNA of this gene in the cytoplasm of cancer cells of the cervix is greatly reduced, what confirms its leading role in tumor development.
Speaking of carcinogenesis, we cannot but mention the p53 protein family, exactly the p67 protein, or more precisely its isoform ΔNp63α, what have the main role in the development of cervical cancer. It was discovered, that this protein inhibits the proliferation activity of cervical tumor cells and prevents the pathology progression.
The expression level of the gene encoding this protein was significantly reduced in cancer cells in the initial stages of the disease, and in the latter stages was etermined the full knockdown of this gene.
Recent molecular studies showed that changes in the expression level of some ncRNAs is characteristically for cervical carcinogenesis and in future may will be the basis for one of the leading diagnostic methods for cervical cancer. This group of ncRNAs include GAS5 (gene knockdown leads to tumor stimulation and metastasis), MALAT1 (increased expression leads to clinical disease progression), HOTAIR (expression level correlates positively with metastasis to regional lymph nodes).
The aforementioned genes are leading in cervical carcinogenesis, but in our study were also identified other genes that influence this process, such as ncRNA CCAT2, GRSF1, REX1, SCN8A, SOCS1.
