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Peztome. /[HK nonumopgusmaapu JJHK xemma-xemaueudaeu yseapysuan munmaxaiap oyaub, yrap kamuoa 1%
YaACMomanu RONYIAYUAOQ yupaiiou 6a akcapusam ¥0anapoa Hetimpan mavcup Kypcamaou. LLynunzoex, een sxcnpeccuoHu
oapadicacuea, @yHkyuonan maxcyromaapuune (oxcuniap, PHK) ¢paonnueuca ea oxcuniapuune mysuaumiued mawvcup
KUIUUWU MYMKUH OVI12aH ROTUMOPQuUMAap mMagxcyo. Yoy norumoppusmiaprune GyHKYUOHAN axamusmu WyHOaKu, yiap
JHKnune xoonaw (sxcounap, mukpoPHK eennapu 6a 6av3u mukpoPHK unmponnap eewnapunu y3 uuuea onean) éa map-
mubza conysyu (mapaubomuunap, Ky4aumupysuuiap, u3oiamopiap) MuHmaxkaiapuoa sxcotiawean. Aunan wy noaumop-
usmaraprune 312 Kam 6axuiu 6y1ean mypaapu Cnopm 2eHemuKiapu moMoHUOAH AcCoOyuamus maokuKomiap Maesycu 0eo
monunzan. bumma wykieomudnu norumop@usmaap oumma eeHHuHe Oup Heuma 6apuaHmMaIGpU (AL1eiNap) Masxcyoau-
HUMZ dHe KeHe mapkanean cabadu OYnub, yiap uHCOH 2eHOMUOGU V32aPUUIAPHURE KammMa KUCMUHU MAWKUT KUTAOU.
Honumopgpusmnapea, ULYHUH2OCK, oup Heua arcypm HYKIeOMUONapHUHe KYUUTUUU/ Y UpUTUUUY
(Kywumuanapu/momyuiapu), ceemenmap makpopaaHuuiy 6a maxkpopiIaHuiy Kupaou.

Kanum cy3nap: zennap nonumop@usmu, Yuoamiuiuk Ouian O0mux 2eHaap, éuw cnopmyuuiap-gymoonuunap.

Abstract. DNA polymorphisms are variable regions in the DNA sequence that occur in a population with a fre-
quency of at least 1%, and in the vast majority of cases have a neutral effect. There are also polymorphisms that can affect
the degree of gene expression, the activity of functional products (proteins, RNA) and the structure of proteins. The func-
tional significance of these polymorphisms is due to the fact that they are located in coding (exons, microRNA genes and
some introns containing microRNA genes) and regulatory (promoters, enhancers, insulators) regions of DNA. It is these,
the least represented types of polymorphisms, that are the subject of associative research by sports geneticists. Single—
nucleotide polymorphisms are the most common reason for the existence of several variants of one gene (alleles), they
account for the vast majority of variations in the human genome. Polymorphisms also include insertions/deletions (in-
serts/drops) of several pairs of nucleotides, segmental duplications and repeats.
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According to modern concepts of molecular  cal and mental qualities of a person are largely due to
genetics of sports, it is believed that individual differ-  DNA polymorphisms, of which there are at least 12
ences in the degree of development of certain physi-  million. DNA polymorphisms are variable regions in
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the DNA sequence that occur in a population with a
frequency of at least 1%, and in the vast majority of
cases have a neutral effect. There are also polymor-
phisms that can affect the degree of gene expression,
the activity of functional products (proteins, RNA)
and the structure of proteins. The functional signifi-
cance of these polymorphisms is due to the fact that
they are located in coding (exons, microRNA genes
and some introns containing microRNA genes) and
regulatory (promoters, enhancers, insulators) regions
of DNA. It is these, the least represented types of
polymorphisms, that are the subject of associative
research by sports geneticists. Single—nucleotide pol-
ymorphisms are the most common reason for the ex-
istence of several variants of one gene (alleles), they
account for the vast majority of variations in the hu-
man genome. Polymorphisms also include inser-
tions/deletions (inserts/drops) of several pairs of nu-
cleotides, segmental duplications and repeats [1].

To date, about 40 genes are known, the poly-
morphisms of which are associated with the devel-
opment and manifestation of such a physical quality
of a person as endurance, as well as functional signs
and biochemical parameters that change under the
influence of physical exertion of various directions.
In addition to "sports” genetic markers of endurance,
there are also genetic markers of "trainable endur-
ance" identified as a result of dynamic (longitudinal)
studies, when the effect of training and its relation-
ship with genotypes are analyzed.

Among other genes involved in the implemen-
tation of genetic determination of physical endurance,
genes of primary (ACE, PPARGC1A) and secondary
importance (AT2R1) can be distinguished)[ [2, 4, 6].
ACE is a gene of angiotensin converting enzyme
(ACE), which is an important physiological regulator
of blood pressure and water-salt metabolism. ACE
converts inactive angiotensin I, which is circulating
in the blood, into angiotensin Il, which has a power-
ful hypertensive effect. This peptide not only regu-
lates the state of human hemodynamics, but also as a
growth factor enhances the synthesis of structural
proteins in myocardial cells, which leads to hypertro-
phy of the heart muscle. PPARGCI1A is a l-alpha
coactivator gene of the gamma receptor activated by
peroxisome proliferators. It makes a significant con-
tribution to the intensity of metabolic processes in
skeletal muscles and myocardium. Through appropri-
ate transcription factors, it affects the activity of the
processes of adoptive thermogenesis, the formation of
mitochondria and the intensification of oxidative pro-
cesses, the relative content of "slow" muscle fibers,
insulin secretion, gluconeogenesis, lipogenesis and
chondrogenesis.

AT2R1 is a type 1 angiotensin Il receptor gene.
Mediates one of the main cardiovascular effects of
angiotensin Il, whose role is to regulate blood pres-
sure. Through it, not only the constrictor effect of

angiotensin 11 is realized, but also the expression of
growth factors and the proliferation of smooth mus-
cles.

| allele of the ACE gene, Gly/Gly allele of the
PPARGC1A gene and A/A allele of the gene AT2R1
are markers of endurance [5].

The aim of the study was to identify and ana-
lyze the polymorphism of three genes: angiotensin
converting enzyme, 1-alpha coactivator of the gamma
receptor activated by peroxisome proliferators and
angiotensin Il type 1 receptor in young athletes en-
gaged in a game sport (football).

Materials and methods of research. Samples
of buccal epithelium of 91 youth football team of
Tashkent were used as the material for the study. The
analysis of gene polymorphism was carried out by
polymerase chain reaction (PCR). DNA was isolated
by the perchlorate method, which is based on cell
lysis with sodium dodecyl sulfate and protein degra-
dation by proteinase K, treatment with a mixture of
sodium perchlorate, chloroform, isoamyl alcohol,
DNA precipitation with ethanol. The DNA isolated
by this method is suitable for long-term storage and
makes it possible to use samples containing degraded
DNA. The resulting DNA was used as a matrix in a
polymerase chain reaction in the presence of primers
of the author's design synthesized using the
MerMade4 oligonucleotide synthesizer
(Bioautomation, USA). Amplification of DNA frag-
ments was carried out on programmable thermal cy-
clers (Biometra, Germany) using thermophilic DNA
polymerase (ODO "Primtech”, Belarus). Optimiza-
tion of PCR conditions was carried out by varying the
time and temperature parameters of the reaction, as
well as using different pH buffer solutions, concen-
trations of magnesium chloride to ensure the specific-
ity of the reaction. Amplified DNA fragments con-
taining single nucleotide polymorphisms were treated
with suitable restriction endonucleases (NEB, USA)
in accordance with the methods recommended by the
manufacturer. Restriction products, as well as PCR
polymorphism products containing inser-
tions/deletions, were separated using 2-3% agarose
gel electrophoresis followed by visualization in the
gel documentation system (Vilber Lourmat, France)
[5]. In their works, Williams A.G. & Folland J.P.
(2008) for the first time applied the approach of de-
termining the optimal polygenic profile for the physi-
cal quality “endurance"”. This method seems to us
simple, accessible and therefore probably found its
development in subsequent publications [3].

To assess the genetic prospects of the tested
football players on the basis of the polygenic profiles
obtained by us, individual profiles of the studied pol-
ymorphisms were used in the method of calculating
the "total genetic score” (OGB) with the assignment
of points to their variants (0, 1, 2):
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1. ACE I/D polymorphism: I/1 = 2, 1/D
=1,D/ID=0.

2. PPARGC1A polymorphism
Gly482Ser: Gly/Gly = 2, Gly/Ser =1,
Ser/Ser = 0.
3. AT2R1 polymorphism A1166C: A/A

=2,AlIC=1C/C=0.
100
OGB endurance = T-(OGB ACE+ OGB

PPARGC1A+ OGB AT2R1)

Results. Polygenic profiles of the BGB range
associated with the "endurance” quality in 91 tested
young football players ranged from 16.7 to 100 with
an average value of 58.3.

Thus, the analysis of the polygenic profiles of
the examined young football players allowed us to
identify genetically predisposed individuals to display
the quality of "endurance™ in them. Information about
the genotype can be used by coaches to select promis-
ing athletes, choose an individual approach to train-
ing, correctly build the process of wellness classes,
prevent the negative effect of excessive training ef-
fects that can lead to hypertrophy of the heart muscle.

Conclusion. It should be noted that all the stu-
dents examined by us are genetically predisposed to
engage in various sports, including football. A small-
er number of individuals are likely to achieve a cer-
tain success and sportsmanship, since, in addition to
genetic predisposition, favorable environmental fac-
tors are still necessary for this.
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Kaiomos A. 1., FOnycosa JI.P.

Pe3rome. [[HK- nonumopdusmer — smo gapuabens-
Hble yuacmku 6 nociedogamenvnocmu JJHK, xomopwie
8CMPEYalomces 6 NOnYIAyuY ¢ yacmomot He menee 1%, u 6
nooasnsouem 0O0abWUHCIGE CyYaes 001adarom Hell-
mpanvHeim dPppexmom. Cywecmeyrom maxdrce noaumMop-
@uszmel, CnOcobHble NOGIUAML HA CMENneHb IKCHpeccuu
2eH08, AKMUBHOCMYb (DYHKYUOHANLHBIX NPOOYKmMog (ben-
xos, PHK) u cmpyxmypy 6enikos. Q@yHKYyuoOHAaIbHAs 3HAYU-
MOCTb OAHHBIX NOTUMOPPUIMOE CBA3AHA C ThEM, YMO OHU
pacnonodicensvi 8 Kooupyiowux (dx3omvl, eenvt MukpoPHK
U HeKxomopbvle UHMPOHDI, codepicaujue 6 cebe eenvl MUK-
poPHK) u pezynamopnvix (npomomopul, sHxXaHcepuvl, uHcy-
aamopul) pecuonax JJHK. Hmenno smu, HaumeHnee npeo-
cmagienHvle Mmunsl NOAUMOPDUIMO8, AGIAIOMCS NpeoMe-
MOM  ACCOYUAMUBHBIX UCCIEO08AHULL CNOPMUBHBIX 2€eHe-
muxos. OOHOHYKIeOMUOHble NOAUMOPPUIMbL — HaAubOee
uacmas NPUYUHA CYWEeCmBOBaHUs HECKONbKUX 6APUAHMOE
00HO20 2eHa (annenell), HA UX OO0 NPUXOOUMCA NOOA8-
asouee 6ONbWUHCMEO eapuayuii 6 ceHome uenogeka. K
NOMUMOPUIMAM MAKIHCe OMHOCAMCA UHCcepyuu/Oeneyuu
(6cmasku/evinadenus) HeCKONLKUX Nap HyKIeomuoos, cee-
MeHmanvhvle OYRIUKayul U HOSMopbL.

Kniouesvle cnosa: nonumopgusm zenos, eenvl ac-
COYUUPOBAHHbIE C BLIHOCAUBOCMBIO, IOHbIE CNOPMCMEHbL-
¢dymbonucmeo.
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