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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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Kopg 3a €IPIIOY: 05417093
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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 34.39.55

Tema gucepranii:

1. ®izionoriyni Ta MONIEKyIIIpHO-TeHeTUYHi ¢akTopu Gi3MyHOI Ipale3gaTHOCTI y CIOPTi.

2. The physiological and molecular-genetic factors of physical performance in sport

Pedepar:

1. PoboTa npucesiueHa BUBUYEHHIO FeHETUYHO 00YMOBJIEHUX 0COOJINBOCTEN Qi3nyHOi Mpane3fgaTHOCT Y CIIOPTi.
JocimKeHHs (PYHKLiOHAJIbHUX [TOKa3HUKIB OPraHi3sMy CIIOPTCMEHIB 3 PI3HMMY M€ HOTUIIAMU Ta PiBHS €KCHpecii
TeHiB y Pi3HMX yMOBax M0Ka3aJo, o MoJaiMop¢i3MU reHiB, BUKJIMKAIO4Y KiJIbKiCHI Ta SIKiCHi 3MiHM 6isKiB, 3MiHM 260
BTpaTy ix QyHKLiOHAIbHOI aKTUBHOCTI, 00YMOBJIIOIOTh iHIMBiNyaJIbHi BiTMIHHOCTI y IposiBax (pisnyHoi
IIpale3faTHOCTI Ta € IPOTHOCTUYHUMU MapKepaMU CXUJIBHOCTI 10 il po3BUTKy. Bu3HaueHo nepesik reHis,
[IPOAYKTU SKUX BIUIMBAIOTh HA MIPOLIECH afariTallii 0 Halpy>KeHOI M'430BOI IisJIBHOCTI i MOXKYTb CJIyI'yBaTH
MOJIEKYJISIPHO-T€HETUYHUMU MapKepaMu PO3BUTKY 5K (Pi3MIHUX SIKOCTEN 30Kpema, Tak i pisndHoi npane3naTHoCTi
B LlizloMy. Briepiie 6yJi0 BCTAaHOBJIEHO OCOOJIMBOCTi F€HOMIB CIIOPTCMEHIB Pi3HUX BU/IB CIIOPTY. ABTOPOM
3aIPONIOHOBAHO AIFOPUTM BU3HAUYEHHS CIAJKOBOI CXUJIBHOCTI 10 IIPOSIBY BUCOKOI (Pi3NYHOI Ipale3naTHOCTI y

Pi3HUX BUJAX CIIOPTY.



2. The study of molecular mechanisms and patterns of adaptation to physical activity is the basis of enhancing
physical performance and the actual problem of physiology and sports medicine. Physical performance in the sport
is provided of wide range of phenotypic traits and depends on the effective combination of hereditary and
environmental factors. Genetics has a great influence over components of the athletic performance such as
strength, power, endurance, muscle fibre size and composition, flexibility, neuromuscular coordination,
temperament and other phenotypes. Despite a relatively high heritability of athlete status, the search for genetic
variants contributing to predisposition to success in certain types of sport has been a challenging task. Only the
combined impact of certain genetic variants may explain individual variations manifestation of physical
performance. Despite the great interest of scientists to this problem, a comprehensive approach to the use of
molecular genetic markers in determining predisposition to high sports performance is not used.The aim was to
create an algorithm for molecular genetic diagnostics of physical performance in sport by determining molecular
genetic markers. The study involved 611 people, including 285 athletes of different sports and 326 persons without
any competitive sport experience. Athletes Group was divided into three subgroups: I - endurance-
orientedathletes (n = 110), II - speed / power-oriented athlets (n = 110), III - athletes engaged in sports with
combined endurance and strength /speed (n = 65). Determination of physical performance was measured by
maximum level of oxygen consumption (VO2max) and capacity of loading (Wmax) under test loads with
incremental endurance, as well as intensity of loading at the level of anaerobic threshold (WThr). Treadmill "LE-
200" (Germany) and rowing ergometer Concept - II (USA) were used for loading. Genomic DNA was isolated from
oral epithelial cells .The T-786-C polymorphism of the promoter of eNOS gene as well as I/D polymorphism of
ACE gene, Pro/Ala polymorphism of PPARG gene, G/C polymorphism of PPARA gene, Pro582Ser polymorphism
(C/T) of HIF1alfa gene, and Ala203Pro polymorphism of PPARGCIB gene G894 T polymorphism 7th exon (eNOS),
G1355 A (Gly422 Ser) polymorphism (ELN), C/T-1306 polymorphism promoter (MMR2), A /A2 polymorphism
(DRD2), R/X polymorphism (ACTN3) were identified using the method of polymerase chain reaction (PCR), with a
subsequent analysis of the restriction length fragments. Analysis of the distribution frequency of genotypes and
alleles of studied polymorphisms in groups of athletes and the control group suggests that the C1744 T gene
polymorphism HIF1A, T-786 C polymorphism of eNOS gene promoter and Prol2 Ala PPARG gene polymorphism
associated with the status of an athlete, reflecting the level of physical efficiency. The analysis of the obtained
results has shown both single and combined effect of the gene polymorphisms on the aerobic capacity. I/D
polymorphism of the ACE gene is associated with maximal aerobic power (p = 0,029), T /C polymorphism of eNOS
gene associated with lung ventilation efficiency for utilization of O2 from the air (p = 0.04); G/C polymorphism
gene PPARA associated with physical performance at the threshold of anaerobic metabolism (p = 0,009). Results
showed that there is dependence between the amount the maximum volume of consumed oxygen (VO2max) from
the set of gene polymorphisms. Cumulative impact of these polymorphisms in the combination with the individual
parameters (gender; qualification; kind of sport) stipulates 71% of dispersion of VO2max value. The investigation of
the circulatory adaptation features to physical load among athletes - rowers with different polymorphisms of
genes showed that gene polymorphisms HIFIA, ACE and PPARG have the greatest influence on hemodynamic
parameters in a state of relative muscular rest. Based on the study of functional performance of athletes with
different genotypes and the level of expression of genes in different conditions, it was found that polymorphisms
causing quantitative and qualitative changes of proteins, changes or loss of their functional activity, cause
individual differences in physical performance and can be prognostic markers of susceptibility to the manifestation
of its high level. The paper contains a list of genes whose products affect the processes of adaptation to intense
muscular activity, and can act as molecular genetic markers as the development of physical qualities and physical
performance as a whole. The author was installed features of the genomes of athletes from different sports. The
algorithm of molecular genetic diagnostics determining hereditary predisposition to high physical performance in
different sports, based on the analysis of polymorphisms of genes was created. Stages of definition, evaluation
criteria, scoring system evaluation assessed value of each of polymorphisms in determining genetic predisposition
to 7 selected sports were established (rowing, skiing, jumping, throwing, sprint, martial arts, sailing).
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Kop 3a €IPIIOY:
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PeuenseHtu

VIII. 3akir04Hi BimoMocTi
BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI
TOJIOBH pagu

BsiacHe IIpizBuie Im'sa ITo-6aTbKOBi
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 pEeECTpallil0 HAyKOBOIi

OisIJIbHOCTI

Kpumrans Osner OsnekcangpoBuy

Kpumrrans Oner OsekcaHIpoBuy

FOpuenko T.A.



