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One of the intensively developing areas of modern 

genetics is the development of molecular genetic approaches 

that make it possible to determine a person's predisposition to 

various types of activity, which is determined by the need to 

substantiate a system for selecting people for playing sports and 

correcting the training process. This approach is the most 

promising, since it allows one to determine the genetic 

predisposition to the performance of large physical loads and to 

carry out a targeted differentiated selection of children for 

sports at the earliest stages of their sports activity. It is common 

knowledge that genetic factors influence strength and 

endurance, but only a few studies have examined the 

relationship between genetic factors and athletic performance 

in young athletes. Currently, predictive medicine is actively 

developing, the purpose of which is to identify possible diseases 

in a particular patient by the DNA structure, as well as to 

develop a set of preventive or health-improving measures based 

on these studies. Such preventive measures are also important 

in sports, which is why sports genetics can achieve high results 

using scientific methods. It is necessary to take into account that 

the development and manifestation of a person's physical 

qualities depends on both genetic and environmental factors. 

The more genetic factors influence physical qualities (high 

degree of heritability), the less successfully these qualities are 

trained, and vice versa [1]. 

Sports genetics allows you to calculate the limit for 

each person to perform any type of exercise, depending not only 

on the nature of the task, but also on the genetic components. 

The human genotype largely determines such important 

characteristics for athletes as strength, endurance, muscle fiber 

composition and muscle mass, flexibility, neuromuscular 

coordination, and reaction speed [6]. 

The intensive development of the molecular genetics 

of sports has shown that individual differences in the severity 

of certain qualities of an athlete, his sports success, which in 

turn is determined by the endurance, speed and strength of an 

athlete, is largely due to DNA polymorphisms ... To date, more 

than 200 polymorphisms are known that are associated with the 

development and manifestation of human physical qualities, as 

well as morphological and functional signs and biochemical 

parameters that change under the influence of physical exertion 

of various directions [9]. 

Thus, the aim of the present study was to compare the 

allele and genotype frequencies of four known polymorphisms 

in athletes from various mixed sports disciplines, in order to 

investigate the genetic markers suitable for distinguishing the 

predominant components of these sports. 

Currently, there are several genetic polymorphisms 

associated with sports success. The most famous of them are 

rs1815739 (ACTN3 gene), rs2016520 (PPARD gene), 

rs1042713 (ADRB2 gene), rs1799945 (HFE gene). 

It is known that all muscle fibers contain a-actinin-2, 

while the a-actinin-3 protein is localized only in fast twitch 

fibers of skeletal muscles. Both a-actinin genes (ACTN2 and 

ACTN3) are expressed in human skeletal muscle, which are of 

interest in sports such as weightlifting and sprinting, as they are 

responsible for generating high-speed strength. The ACTN3 

gene is also expressed in the heart muscle and brain. Deficiency 

of a-actinin-3 is associated with the rs1815739 mutation and 

can reduce the speed-strength indicators of a person's physical 

performance [7]. 

Among the potential polymorphisms potentially 

associated with muscle function and physical performance, the 

most studied are angiotensin-converting enzyme (ACE), 

variant R577X of the actinin-3 gene (ACTN3), muscle creatine 
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kinase isoform (CK-). MM), peroxisome proliferator-activated 

receptor α (PPARα) and more recently SLC2A4. It has been 

demonstrated that alternative polymorphic variants of these 

potential polymorphisms are associated with sprint / strength or 

endurance disciplines with reasonable replication in different 

groups of athletes. Indeed, the I allele of the insertion (I) / 

deletion (D) polymorphism in the ACE gene is one of the most 

putative determinants of aerobic capacity in performance-

oriented endurance. Likewise, the PPAR-G, ACTN3 X and CK-

MM A alleles are involved in improving aerobic performance. 

On the other hand, it is assumed that ACE D, PPARɑ C, 

ACTN3 R and CK-MM G are more related to strength oriented 

performance. Given that the contribution of specific genes to 

athletic performance has been investigated primarily in athletes 

who are at the two endpoints of the human athletic performance 

continuum, less is known about the application of sports 

genomics to more complex disciplines that do not exhibit 

specific phenotypes.  

The rs1815739 polymorphism of the ACTN gene is a 

single nucleotide substitution of cytosine for thymine in the 

577th nucleotide of the coding sequence, which is located in the 

16th exon. An association of this polymorphism (allele C) with 

the manifestation of speed and strength in athletes, and the 

allele T with endurance [2] was revealed. It is assumed that the 

deficiency of alpha-actinin-3 in muscle fibers increases 

endurance and contributes to human adaptation to cold. A 

decrease in the frequency of the rs1815739-T variant was found 

in the populations of the indigenous (Chukchi, Koryak, Even) 

and newcomer (Russians) population of Northeast Asia [10]. 

The PPARD gene encodes a receptor protein involved in cell 

differentiation, muscle metabolism, and thermogenesis. This 

gene is localized on chromosome 6 and is actively expressed in 

the skin, brain, adipose tissue, and in the slow muscle fibers of 

skeletal muscles. The PPARD protein is involved in wound 

healing, cell growth, protects myocytes from apoptosis caused 

by oxidative stress, and also regulates the expression of genes 

involved in fatty acid oxidation and cholesterol metabolism 

[17]. Carriers of the GG genotype have a higher level of low 

density lipoproteins (LDL) and are more hardy than carriers of 

the AA genotype [4]. β2-adrenergic receptor (encoded by the 

ADRB2 gene) is associated with slow L-type calcium channels, 

provides relaxation of smooth muscles (bronchodilation and 

vasodilation) [16]. The ADRB2 receptor in human adipose cells 

is associated with lipid mobilization. Meta-analysis data 

indicate the relationship of the rs1042713 (Arg16Gly) 

polymorphism with obesity and the risk of essential 

hypertension, which increases with an increase in body mass 

index, heart failure, bronchial asthma, and insulin resistance [8, 

16]. A number of studies have shown that the rs1042713 

polymorphism of the ADRB2 gene (allele G) is associated with 

the manifestation of endurance in athletes. Carriage of the Gly 

allele is an unfavorable factor for athletic performance and 

correlates with a significant increase in body mass index 

compared to the Arg16 genotype [16]. The rs1799945 

polymorphism of the HFE gene, which encodes the synthesis of 

a protein that regulates iron metabolism, is associated with the 

level of this micronutrient in the cytoplasm of cells, and, as a 

rule, does not manifest itself in heterozygous carriage. The G 

allele of this polymorphism is considered as a molecular genetic 

marker of endurance [15]. 

Conclusions. 

The genetic approach to the problem of selection of 

athletes will undoubtedly save you from performing ineffective 

work and ensure high rates of training for young athletes. With 

the help of genetic tests, it is possible to determine not only a 

predisposition to a particular sport, but also to identify possible 

health problems that can become a serious obstacle to sports 

victories.  
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