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MNOJIUMOP®U3M R577X TEHA ACTN3 ¥ BEJOPYCCKHUX CIIOPTCMEHOB,
CIHIEHUAJIM3UPYIOINUXCA B UTPOBBIX BUJIAX CIIOPTA

Peztome. Cmamos noceswera usyyeHuro ponu noaumopgusma R577X eena ACTN3, kooupyrowezo benok
0-aKMuHUuH-3 8 OLICMPOCOKPAWAIOUUXCS MBIUIEYHBIX 80I0KHAX. Onucan 6K1a0 0aHHO20 NOAUMOPHHOO
mapxepa 8 pazeumuu CKOpOCMHO-CUNLOBbIX Kauecme cChnopmcmena. B uccnedosanuu npumnsano yuacmue
219 unousuoos, cpedu komopwvix 109 6blcoKOKEANUPUYUPOBAHHBIX CHOPIICMEHO8 USPOBBIX 8UO08 CHOPIA
u 110 auy, ne 3anumaowuxcst NPOHeccUOHAILHOU CROPMUBHOU 0esimelbHOCmbI0. sl nposedeHuUst Moie-
KYNAPHO-2€HEMUYECKO20 aHAIU3A UCNONb308ANU MEeMOO NOAUMEPAZHOU YenHol pearkyuu noiumop@us-
M08 OnuH pecmpukyuonHvix (paemenmos (IIL[P-II/[P®). Buvissnensvt ocobennocmu pacnpeodenenus 2e-
HOMUNOB U QJNIENbHBIX 8APUAHIOE BbIUEYKAZAHHO2O 2eHeMUYeCcKo20 NOIUMOPGUIMA cpedu cnopmcme-
HO8 u epynnbl cpasHenus. Ha ocnose nposedennoeo ananuza agmopamu cOenano 3aKaiodeHue 0 603MOHC-
Hocmu ucnonv3osanusi R-annens nonumopgusma R577X eena ACTN3 6 kavecmee eenemuyecko2o mapxe-
Pa pa3sumus Cuibl U CKOPOCMU.

Kniouegvie cnosa: gusuueckue kavecmea, eenemuieckue MapKkepol, 2eHOMUN, alensb, 2eH 0-aKmuHuHA-
3, nonumopusm OnuH peCmMpUKYUOHHBIX PPASMENMO8, ROTUMEPASHAS YENHAs PeaKyusl.
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POLYMORPHISM OF R577X GENE ACTN3 IN BELARUSIAN SPORTSMEN
SPECIALIZING IN GAME SPORTS

Summary. The article is devoted to the investigation of the role of gene encoding for the alpha-actinin-3
protein in the fast-rwitch fibres (type II). The focus is on presenting the association between
polymorphism R577X in the ACTN3 and display of muscular strength and power. The functional R-allele
of the alpha-actinin-3 gene has been reported to get into elite sprint/power athlete status. The aim of the
study is to determine the frequency distribution of ACTN3 genotypes and alleles in playing games. 219
individuals were composed two groups of the study: 109 professional elite athletes of playing sports and
110 individuals of control group. Genotypes were determined using polymerase chain reaction-restriction
fragment length polymorphism method. Exceptions of the distribution of genotypes and alleles of the
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genetic polymorphism have been revealed in elite athletes of playing sports. In conclusion, researchers
are able to use this polymorphism as genetic marker of speed and strength qualities.

Keywords: physical qualities, genetic markers, genotype, o-Actinin-3 gene, allele, polymorphism of

restriction fragments, polymerase chain reaction

BBenenue. B Hacrosiee BpeMs H3BECTHO,
YTO HEKOTOpBIE (DH3MOIOTHYECKHE TapaMeTph
4eJI0BeKa TeHETHYECKH JIeTepPMUHUpPOBaHbl. Of-
HUM M3 TaKUX MMapaMeTpoB SBISETCS CTPYKTypa
MBIIIIEYHBIX BOJIOKOH, IMPOIIEHTHOE COOTHOIIIE-
HUE KOTOpBIX (opMHpyeTcs emie B 3MOpHo-
HanbHOM miepuoxae [1, 5]. Cnoptcmensl, oOna-
JTAIOIINE KOMIUIEKCOM T€HETHYECKUX MOIUMOp-
(u3moB, oOycmaBnuBarOmuUX (QOPMHPOBAHHE
(hU3MYECKUX KAaYeCTB, HEOOXOJUMBIX JIJIS 3aHs-
THH TEMH WIA WHBIMH BHJIaMH CIIOPTa, UMEIOT
MPENMYIEeCTBAa B CIHOPTHBHOH IOJTOTOBKE.
MOoHO yTBEp)KAATh, YTO B CUTYaTUBHBIX BHJAX
CHOpTa MpHU PaBHBIX MOPPOMETPHUUECKHUX, TaK-
TUKO-TEXHHYECKUX W MOTHBAIMOHHBIX I1apa-
MeTpax, MPeUMYIIeCTBA UMEET TOT CHOPTCMEH,
KOTOpBIA  00nazaer OONBIIMMH  CKOPOCTHO-
CHWJIOBBIMH Ka4deCTBaMH, 3aBUCSIIAMH, B TOM
YHCIIe, OT CTPYKTYPHI MBIIIIEYHOTO BOJIOKHA [2].

CoBpeMeHHbII 0TOOP KaHUIATOB B UTPOBBIC
BUJIBI CIIOPTA TPEICTaBIsIeT COOOM KOMILIEKC-
HBI METOJI, OCHOBAaHHBIH Ha M3y4eHUH MOpdo-
JIOTHYECKHX, TMEAarOrH4eckKux, ICUXOJIOrHYe-
ckux xapaktepuctuk [3]. OmHako MHOTOYHC-
JICHHBIE WCCIIEIOBaHUSI B OOJACTH CIIOPTHUBHOM
HAYKU JIEMOHCTPUPYIOT HEOOXOJUMOCTD JOMOJI-
HEHHsI ITOTO METOJa AaHAIN30M TeHETUYECKUX
MapaMeTpoB, KOTOPHIE TO3BOJSAT BBIBHUTH IEp-
CIIEKTUBHOCTh WHJWBHJA €Ile Ha JTale CIop-
TUBHOU opueHTanuu [4].

N3BecTHO, YTO KaXK[[0€ MBIIIEYHOE BOJIOKHO
COCTOUT W3 MHO(UOPHIUL, KOTOpBIE, B CBOIO
ouepesib, MPEJICTABISIIOT CO00I KOMITJIEKC MHUK-
podUITaMEHTOB JIByX THIIOB aKTHHOBBIX (TOH-
KHX) ¥ MHO3MHOBBIX (TOJCTBIX) HUTEH. MEIiey-
HOE COKpalleHHe OOYCIIOBJICHO CKOJIbKEHHEM
HUTEH OTHOCUTENBHO Jpyr npyra. CTpykTypa
AKTUHOBBIX (DMIIAMEHTOB PEryJIUpYyIOTCcs Oejka-
MU 0-aKTUHHHaMH-2 # -3. CTpyKTypa OenKoB a-
aKTHHWHA-2 ¥ O-aKTHHWHA-3 KOIUPYIOTCS TeHa-
mu ACTN2 u ACTNS3 [5].

UmeroTcs paHHBIE O TOM, 4YTO T€H O-
AaKTUHHMHA-3 aCCOLMUPOBAH C TPOSBICHUEM (U-
3MYECKUX Ka4eCTB CIIOPTCMEHOB W BIUSET Ha
HOpMaJIbHOE (DYHKIIMOHHMpOBaHUE MbII [6—8].
OH nokanu3oBaH B JUIMHHOM Iuieue 11 xpomo-
combl B ronoxenuu 11q13-ql14 u cocrout u3 20
9K30HOB U 19 UHTPOHOB.

B pesynbprare OJHOHYKJICOTHIHOH 3aMEHBI
nuro3una (C-amwrens) Ha TEMuH (T-amwrens) B
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16-oM dK30HE MPOMCXOJMT MPEBpAIICHUE KOJO-
Ha, KOIUPYIOIIET0 apruHUH, B CTOI-KOJIOH, YTO
CIIY)KUT TPUYUHON OJOKMPOBKU CHHTE3a TOJH-
nenTuaHOoW menu Oenmka. CiemcTBUEM TakKoro
npeoOpa3oBaHUsS  SABISACTCA  ACPUIUT  O-
aKTUHWUHA-3 B OBICTPOCOKPAIIAIOIIUXCS MBbI-
IICYHBIX BOJOKHAX, YTO MPUBOIUT K CHUKCHUIO
CKOPOCTHO-CHJIOBBIX TOKazarenei [9]. B mure-
parype renorunt CC obo3nauaetcst kak RR, To-
raa kak TT rerotun — XX, a caM moJuMophu3m
nmeetr HazBaHue R577X. YcranosieHo, uro 0o-
Jiee MUIDIHAp/Aa YEIOBEK 10 BCEMY MHUPY TOMO-
3UTOTHBI 10 X JJICINIO0 U UMEIOT AePUIMT Oelika
a-aktuHuHA-3 [10].

CornacHo maHHBIM 0a3bl TEHETHYECKUX Ya-
cToT momynmAui  uenoBeka «The  Allele
FREquency Database», gacrora ammeneit R u X
nonumopguzma R577X rera ACTN3 B Gemopyc-
cKoil momymsnuu coctaBiser 53,6% k 46,4%
(mannpie 2018 roma) [11]. Omnako, cormacHO
3TON 0asze, B MCCIIEOBAHUAX JIPYTHX E€BpPOMEHi-
CKHX CTpaH HanOojee BCTpEeYaeMBIM ajlieeM
sBisiercs R.

UccnenoBanus Seto J.T. ¢ coaBT., BBIABHIU
KOMIIEHCAIHIO OEIKOBOTO TPOAYKTa HOKAYTH-
poBanHoro rera ACTN3 y Meimeii 3a cueT yBe-
JIMYEHUS BBIPAOOTKU (-aKTHHUHA-2, YTO HPUBO-
JIUT K TOBBIMIEHUI0 HHTEHCUBHOCTH Pa0OTHI BO-
JIOKOH MEJIJICHHOTO THTa. AHAIIOTUYHBIM 00pa-
30M CIIOPTCMEHBI C T€HOTUNIOM XX IE€MOHCTPHU-
PYIOT CKJIOHHOCTH K BHJaM CIIOPTa C IMPOsBIIe-
HHUEM BbIHOCIMBOCTH [12].

AxwmetoB U.U. n coaBT. 0OHapyXHUIIN CTaTH-
CTHYECKHM 3HAYMMbIC Pa3jIMuMs B pacrpeaese-
HUM TeHOTHIIOB moaumopdusma R577X, Tak re-
HOTUN XX BCTpEUaeTCs 3HAYUTEIBHO PEXe cpe-
JI1 CIIOPTCMEHOB, CIEIUATU3UPYIOIIUXCSA B (u-
TYpHOM KaTaHWH, 10 OTHOIICHWIO K TpyIIe
cpasHenus (2,6 k 14,5; p<0,05) [13].

B wmccinemoBanmsax Pimenta, EIM. u coasr.
Cpelu TPyIbl OpasmiIbCKUX (yTOOIMCTOB BbI-
sBIIeHa CBs3b reHoTuria RR ¢ Gonee BhIcOKMMU
MOKa3aTeJIIMU B Oere Ha KOPOTKUE JUCTAHIIMH U
MPBDKKOBBIX TECTaX MO OTHOIIEHHIO K CIOPTC-
MeHaM, uMeromuM reHoturt RX u XX (p<0,05)
[14].

Takum 00pa3om, H3ydeHHEe CTPYKTYpPhI T€HOB
OCIIOPYCCKUX CHOPTCMCHOB SIBIISICTCS aKTyallb-
HBIM, TIOCKOJIBKY Pe3yJbTaThl OJOOHBIX HCCIIC-
JIOBaHWI TMO3BOJSAT CPOPMHPOBATH MOJEIH IS
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oTOopa ele Ha paHHUX JTamnax CIOPTUBHOU
OpHEHTAIIHH.

llenp wcciaemoBaHus — MPOAHAIM3UPOBATH
pacipoCTPaHCHHOCTD ajuieNield U T'eHOTHUIIOB IO~
aumopdpusma R577X rema ACTN3  cpemau
CIIOPTCMEHOB, CIEIUANTN3UPYIOMNUXCS B HUTPO-
BBIX BUJaX CIIOPTA U TPYIIILI CPABHCHUSI.

MarepuaJjibl 1 METOABI HCCJIeI0BaHuA. B
WCCIIEIOBAaHUY TPUHUIA ydacTue 219 mHanBH-
JIOB, CPEII! KOTOPBIX MY>KYHHBI M KCHIIUHBI B
Bo3pacte 19-30 ner. OCHOBHYIO T'PYIIIYy UCCIIE-
nmoBaHus coctaBwiin 109 BEICOKOKBaTH(OUIIHPO-
BaHHBIX croprecmeroB (KMC, MC, MCMK),
CHECIHUATA3UPYIOIHXCSI B 0aIMUHTOHE,
HACTOJIBLHOM M OOJIBIIIOM TEHHHCE, 0ACKETOOIIE,
BoJIeliOone, Tanmooie. I'pymmy cpaBHEHHS CO-
craBwin 110 yemoBek — My>XUHUHBI U >KCHIIUHBI,
HE 3aHUMaoIuecss TPoQecCHOHANBHBIM CIIOP-
ToM. M3ydaemble TPYIIBI COMMOCTABUMEI TIO TIO-
JIOBO3pacTHOM CTpyKType. B pamkax HacTos-
e paboThl OBUIO pa3paboTaHo HMH(OPMUPO-
BaHHOE COTJIache, C KOTOPBIM O3HAKOMJICHBI BCE
YYaCTHUKH HUCCIIEIOBAHUS.

s IIPOBEICHUSA MOJIEKYJIIPHO-
TEHEeTHYECKOTO aHalli3a HCIOIB30Ball 00pas-
ubl JITHK, momyuyeHHble M3 CyXUX Kaleib Ka-

MWUISPHOW KPOBHW, HAHECEHHBIX HAa (UIBTPO-
BaJbHYIO0 Oymary misi coopa obpazoB Whatman
(BenmukoOpuranwust). [Tomumopdusm R577X rena
ACTN3 ompenensin METOIOM MOJHMMEPA3HOM
[EMHOW peaKIud MOTUMOPPUIMOB [UITHH pe-
cTpuKIHOHHBIX (pparmentor (ITLP-IIIPD). B
XO€ WCCIeOBaHUsl HCIOIB30BaIUCh CIICLU-
anbHO  TMOJOOpaHHBIE  TOCJIEAOBATEIHLHOCTU
paitMepoB yKa3aHHBIC B Tadime 1.

AHanu3 IIWH PECTPUKIHOHHBIX MPOIYKTOB
MPOBOJMIICS METOAOM BJIEKTPOPOPETUIECKOTO
pasneneHusi B 8%-TIONHAKPIIIAMUAIHOM TeJe C
MTOCIIEIYIOMIEH OKpacKoi OpPOMHCTBIM 3THIHEM
W BU3yallU3alMell B MPOXOAsIIeM yibTpaduone-
TOBOM cBeTe. B pesynprare ammmuuduKkanuy mo-
mumopduszma RS77X rera ACTN3 obOpasyrores 4
¢parmenTa JJHK paznu4HO# IHHBL:

a) reHotunmy RR cootBercTByroT nBa ¢par-
MEHTHI JmrHoM 205 1 85 m.u.;

0) renotuny RX — yerbipe ¢parmenTa miu-
Hott 205, 108, 97 u 85 n.H.;

B) reHoTHny XX — Tpu ¢parMeHTa JUIHHOH
108, 97 n 85 m.H.

WnTtepnperamus pe3yabTaToB MPOBOANIACEH B
COOTBETCTBHUH C PUCYHKOM 1.

Tabmuna 1 — [TocnemoBarenbHOCTH MpaiMepoB Juid aHanu3a nonumopdusma R577X rena ACTN3

HasBanue TTocnenoBaTenbHOCTE
ACTN3 F 5 -CTGTTGCCTGTGGTAAGTGGG-3"
ACTN3 R 5 -CTGTTGCCTGTGGTAAGTGGG-3"

Pucynok 1 — Junexkrpodoperpamma npoaykros amnandukanun rena ACTN3
(1 —ladder; 2,6 — romo3urora RR; 3, 4 — rerepo3urora RX; 5 — romo3urora XX)

Craructrueckasi 00paboTka pe3yJbTaToOB HC-
CJIETIOBaHMSI OCYIIECTBIISIACH C TIOMOIIBIO TTaKe-
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COOTBETCTBUSI HAOIIIOJIAEMOTO  paclpeeICHUS



ISSN 2078-5445 3IOPOBBE JIJI1 BCEX. 2018. Ne2

TEHOTUIIOB OXKUJIAEMOMY, UCXOHsS U3 PaBHOBE-
cust Xapnu-BaiinOepra, oCyIIecTBISIIN C [TOMO-
b0 KpUTEpHs . 3HAUUMOCTh PA3INYUi B Ya-
CTOTax BCTPEYaEMOCTH KaueCTBEHHBIX IpU3Ha-
KOB MEXIy CpaBHHUBAacMbIMH BBIOOpDKaMH yCTa-
HABJTMBAJIM C TIOMOIBI0 KPUTEPUS y° ¥ TOYHOTO
Kputepusi duiepa ¢. Paznuuus cuutanu 10CTo-
BEPHBIMU ITpH ypoBHE 3HaunMoctH p<0,05.

PesyabTarbl M ux o0cy:knenue. s Bcex
MHIMBUIOB OCHOBHOH IPYHNIBI U IPYIIIBI CpaB-
HEHHs ObUIO IMPOBEIEHO I'€HOTUIIMPOBAHHE IO
nonumophuszmy R577X rena ACTN3. Pacnipene-
JICHWE YacTOT TeHOTUIIOB B BBHIOOPKaX COOTBET-
CTBYeT 3aKOHY paBHOBecus Xapau-BaiinOepra.
Pe3ynpTaThl reHOTUIMPOBAHUS MIPEICTABICHBI B
Tabmnue 2.

CornacHo HaHHBIM JUTEPATyphl, MOJIUMOP-
¢m3m rera ACTN3 accorumpoBaH ¢ yCHEITHON
CIIOPTUBHON JESATETBbHOCTBI0 W IPOSBICHUEM
CKOPOCTHO-CHJIOBBIX KauecTB [6, 8, 9, 10, 12].
UYamie Bcero ¢ MposiBICHUEM BBICOKUX CKOPOCT-
HO-CWJIOBBIMU TI0Ka3aTejel CBS3bIBAIOT aJljielb
R rena ACTN3. B To xe Bpems, HaTMIUE MyTa-
UM B KOAUPYIOIIEH IOCIEAOBATEIBHOCTH MO-
JKET CTaThb NPUYMHOW CHIDKCHHS YPOBHS Pa3BH-
THS CKOPOCTH M cwibl uHAuBHAA [9]. [lomyueH-
HBbIE PE3YNbTaThl PACHpEAeICHUsI TEHOTUIIOB HE
NOATBEPXKIAIOTCS JaHHBIMH, OITyOIMKOBaHHBIMU
B 0a3e «The Allele FREquency Database» otHo-
CUTEIBHO OEIOPYCCKOM MOMYJISIUN, YTO MOXKET
OBITH CBSI3aHO C MAJIOYUCICHHOCTBIO HCCIIEaye-
MBIX TPYMIT B MpeasIaymux padorax [11].

B HacTosiem uccienoBaHiH HAaMH He ObLIO
BBISIBJICHO CTATHCTHYECKH 3HAYMMBIX Pa3iIndui

B pacIpeleleHnd TEHOTHIIOB MoIuMopdu3Ma
R577X rena ACTN3 cpenu CiOpTCMEHOB, CIie-
UATA3UPYIOIIUXCS B UTPOBBIX BUJAX CIIOPTa, U
rpynmnoii cpaBHeHus (p>0,05). BwiaBneHo, drto
romo3urora XX cpeiu CIOPTCMEHOB U I'PYIIIbI
cpaBHeHUs1 BcTpeuaercs ¢ vactoroit 11,0% wu
19,1% cooTtBercTBeHHO. B TO K€ Bpemsl, OTHO-
cutenabHO roMo3uroTel RR u rereposurorsr RX,
KOJUPYIOIIUX HOPMAJIbHYIO TMOCIEAOBATENb-
HOCTBL Oe€llka, 3TOT ToKa3arenb paBeH 42,2% u
46,8% nnst ocroBHOU Tpymmbl 1 30,9% u 50%
JUTsL TPYMIBI CPaBHEHUsI, COOTBETCTBEHHO. He-
CMOTpSl Ha TO, YTO HaMH HE OBUIO BBISBICHO
CTaTHCTUYECKH 3HAYMMBIX Pa3H4yHil B pacrpe-
JISJICHNH TEHOTHIIOB MEXIy HCCIEeTyeMbIMI
rpyIIaMy, B [IEJI0M, HaOJr01aeMasi TSHACHIIUS B
npeobnagaany reHoTunoB RR 1 RX coBmamaer
C pe3ylbTaTamMy APYTUX TOIYJSIHOHHBIX HC-
CIIEJTOBaHUI.

B pacnpenenenun amrenedt moimMmopduzma
R577X rera ACTN3 HamMu ObUTH BBISIBIICHBI CTa-
TUCTUYECKU 3HauMMble pazauums (x2=4,31,
p<0,05). Pe3ynbraThl aHamu3a MPEACTABICHHI B
Tadnmre 3.

CHOpTUBHBEIM WTrpaM TPHUCYIIH KpPaTKOBpe-
MEHHBIE CKOPOCTHO-CHJIOBBIE BBICOKOMHTEHCHUB-
HBIE HaTrPYy3KH C Pa3BUTHEM OOIIEN BBIHOCIUBO-
ctu. lloaTOMy nansi JOCTHMXKEHHS BBICOKHX pe-
3yJIbTaTOB MPEANOYTHTEIBHO MpeoliajlaHue B
CKEJIETHOM MYCKyJaType OBICTPBIX MBIIIEYHBIX
BOJIOKOH, OOECIEeYMBAIONINX MOIIHBIE KPaTKO-
BPEMEHHEIE COKpAICHUSI.

Tabnuna 2 — Pacnipenenenne yactot reHotunoB noinumopdusma R577X rena ACTN3

Yacrora reHOTHIIOB, %
I'en, nonumopdusm | I'enotun | OcHoBHasi rpynma | ['pymma cpaBHeHHUS (0] P
N=109 N=110
RR 42,2 30,9
T RX 46,8 50,0 4363 | 0115
rea XX 11,0 19,1
Tabnuua 3 — Pacnipenenenune yactot ajsieneit nomumopgusma R577X rena ACTN3
Yacrota amreneit, % OR
Len, Angens | OcHoBras | I'pynma 2 P
noauMophu3M rpynmna | cpaBHEHHS 3Ha4YeHUe 95%
N=109 N=110
R577X R 65,6 55.9 431 0.04 1,50 1,02-2,21
rena ACTN3 X 34,4 44,1 ' ' 0,67 0,45-0,98
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[lokazaHo, 4YTO 4acToTa BCTPEYAEMOCTH
«"HopMmanbpHOTO» amens (R-amrens)  cpeam
CIIOPTCMEHOB UTPOBBIX BHUJIOB CIIOPTa BHIIIE O
OTHOLICHUIO K rpymme cpaBHeHus (65,6% x
55,9%, cooTBeTcTBeHHO). Hammame aToro amie-
JI51 aCCOLMMPOBAHO C CHHTE30M 0-aKTHHHHA-3 U
MPOSIBIIEHUEM CKOPOCTHO-CHUIJIOBBIX KaYeCTB.

3axiiroyeHue. BbIABIEHBI CTaTUCTHYECKH
3HAa4YMMBbIE PA3INUUsl B paclpelesieHun ajienen
nonumoppuzma R577X tena ACTN3 cpemn
CIIOPTCMEHOB W Tpymmbl cpaBHeHHs (y2=4,31,
p<0,05). Yacrora BcTpedaemoctn R-amrens B
rpymie crnopTcMeHoB B 1,5 pasza Bbllie 1Mo OT-
HOLICHHUIO K KOHTpOMo. TakuM 00pa3om, MOKHO
MPEANOJIOKUTh, YTO ajuielb R BHOCUT SIBHBII
BKJIAJl B Pa3BUTUE CKOPOCTHO-CHJIOBBIX KAayeCTB
CIIOPTCMEHOB, OJIHAKO H3YYEHHE AacCOIUaliH
(EeHOTUNNYECKNX NPU3HAKOB M JAHHOIO T'CHE-
TUYECKOro monmuMopdusma TpedyeT nabHei-
1Iero U3y4YeHHsI.
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