
osteoarthritis of the knee. This biomarker is highly specific and highly sensitive 
becuase hyaluronic acid is present in all connective tissues and tends to increase its 
level as a result of physical activity and food intake. 

The group of post-genomic biomarkers includes transcriptomic biomarkers, pro-
teomic biomarkers and metabolomic biomarkers. Transcriptomic analysis has been 
performed with the gene microarrays or RNA sequencing to quantify the abundance 
of all transcripts in a particular biological specimen. Gene microarrays are a power-
ful tool to identify the candidate RNA biomarkers for various pathological condi-
tions including OA. Proteomic biomarkers clarify the information about the 
structure of the protein, provide the insight into the pathogenesis of the disease, and 
they are a powerful new tool for the study of biomarkers. Using liquid chromatog-
raphy, scientists measured protein compositions in the cartilage of healthy patients 
and patients with osteoarthritis. Metabolomics is defined as the predominance of 
small molecular metabolites, which levels are determined as the final response of 
biological systems to environmental, genetic and other factors under normal condi-
tions or in patients with the pathology. The ratio of serum metabolites such as va-
line to histidine and xleucine to histidine correlates with the severity of 
osteoarthritis of the knee. 

MicroRNAs play an essential role in various physiological processes (cell pro-
liferation, metabolism and apoptosis). Deregulation of microRNAs is associated 
with pathological conditions. It was found that during chondrogenesis, microRNA-
140 upregulates its activity, but it is suppressed in chondrocytes at osteoarthritis. In 
serum, 3 microRNAs have been identified, which have predicted the risk of devel-
oping osteoarthritis of hip and knee joints. 

Thus, the study of biomarkers can help to ensure the quality of improvement of 
the diagnosis, prognosis and understanding the pathogenesis of osteoarthritis. 
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MOLECULAR GENETIC RESEACH OF MELANOMA 

Melanoma is the most aggressive malignant skin disease of the person with high 
risk of metastasis. It usually develops from melanocytes ─ the pigment cells which 
produce a specific polypeptide  melanin. Melanoma is characterized by  the accu-
mulation of melanin in tumor cells although there are so-called pigment-free mela-
noma. 

Scientists have recently identified a significant number of factors the influence 
of which statistically increases the risk of getting skin  melanoma. The development 
of melanoma involves external environmental (ultraviolet radiation) and internal 
(genetic) factors. 
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The increasing incidence of melanoma observed in almost all countries of the 
world and for 40 years was about 5% per year. Currently, the treatment of melano-
ma has not been resolved, but the prospect in this direction may be associated with 
further study of the molecular and genetic processes of malignancy. 

Risk factors of development of a family melanoma are germinal mutations in 
genes of cell cycle regulation CDKN2A and CDK4. 

The CDKN2A gene is a cell division regulator. Mutations in this gene are the 
most common cause of inherited melanoma. 

Violations of the CDK4 gene as well as violations of the CDKN2A gene can 
lead to an increased risk of getting  skin melanoma. When CDK4 mutates, the en-
zyme becomes resistant to INK4A and functions as a heritable autosomal dominant 
oncogene increasing melanoma risk. 

MITF regulates genes involved in proliferation (CDK2), differentiation, survival 
(BCL2, BCL2A1, ML-IAP, MET, APE1 and HIF1A) and the development of pig-
ment. Expression of mutant MITF enhances the migration and invasive properties 
of melanoma cells that lead to an unfavorable course of the disease. MITF is a valu-
able diagnostic immunohistochemical marker for the detection of highly aggressive 
metastatic melanomas negative for other markers. 

Signaling pathway RAS / RAF / MEK / ERK ─ a key regulator of cell prolifera-
tion, differentiation, survival and metastasis, hyper-activation which is observed in 
75% of cases of melanoma. 

If BRAF gene mutates, it begins to transmit the growth signal continuously, in-
dependently of external signals, leading to abnormal, uncontrolled division and re-
production of cells and hence to the emergence of malignant neoplasms. 

Gene N-RAS is the second genome, the most frequent mutant form melanoma. 
NRAS protein is a regulator of the response to extracellular incentives, including 
growth factors, and activation of  key signaling pathways. Most of the NRAS muta-
tions lead to the formation of aberrant forms of protein, which cannot hydrolyze 
RAS-GTP and remains hyperactive. 

C-kit-mutation of the melanocyte transplants leads to the uncontrolled prolifera-
tion of cells with high proliferative activity resulting in formation of highly aggres-
sive forms of melanoma. 

Thus, molecular genetic researches of melanoma in addition to post-mortem di-
agnostics can more accurately diagnose the type of melanoma, select individual tac-
tics of treatment and predict the course of the disease. 
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