
level of p53 expression in the patients with BC, the considerable reduction of 
survival index is noted. 

PIK3CA plays the key role in regulation of the processes of growth, prolifera-
tion,  differentiation, survival and metastatic activity of a tumor cell. PIK3CA  mu-
tation is defined in 23% of HER2 – positive BC and, as a rule, is associated with the 
poor response to treatment. 

Now the majority of hereditary cases of BC is associated with BRCA1 and 
BRCA2 genes. The role of these genes is that they regulate the normal growth of 
cells and prevent possible cancer growth. Despite the presence of  abnormalities or 
mutations in these genes, they promote the increased risk of BC. 

Thus, the hormonal status and genotype have the essential meaning as a predictive 
factor and  they are taken into account at hormonal therapy and chemotherapy.  
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OSTEOARTHRITIS BIOMARKERS 

Osteoarthritis (OA) is a long-lasting chronic inflammation of the joints with 
their degenerative and dystrophic changes. In recent years the relationship between 
the induction of inflammatory and degenerative diseases of the joints with the effect 
of negative environmental factors (hypothermia and the effect of chemical toxins) 
or joint trauma has been widely discussed. In addition, such factors as age, genetic 
predisposition, gender, metabolic status and obesity contribute to the likelihood of 
developing the disease.  

Hence, the timely diagnosis and prognosis of the disease on the basis of the 
identified biomarkers of the disease are of importance. Among the likely candidates 
associated with osteoarthritis are catabolic biomarkers (urinary C-terminal telopep-
tide of type II collagen and cartilage oligomeric matrix protein), post-genomic bi-
omarkers and the MicroRNA.  

Since type II collagen is the most abundant protein in cartilage, C-terminal telo-
peptide of type II collagen has become the widely accepted biomarker for assessing 
collagen breakdown. This component in cartilage degeneration may be released into 
blood, synovial fluid, and urine. The relationship between the concentration of 
C-terminal telopeptide of type II collagen and the prevalence and progression of os-
teoarthritis of the knee and hip joints is determined. It has been found that the pa-
tients with high levels of C-terminal telopeptide of type II collagen had the 
increased risk of having osteoarthritis of the knee and hip joints in comparison with 
the patients with its low level. Cartilage oligomeric matrix protein correlates with 
cartilage degradation and determines the severity level of the osteoarthritis. In addi-
tion to these biomarkers, hyaluronic acid is also included in the group of the cata-
bolic biomarkers. Hyaluronic acid serum level is used as a biomarker to predict 
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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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