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Введение

Ïî äàííûì ðàçëè÷íûõ èññëåäîâàòåëåé ðîñò
÷åëîâåêà â çíà÷èòåëüíîé ñòåïåíè – îò 60% äî 80% –
ãåíåòè÷åñêè äåòåðìèíèðîâàí [Karasik, Cohen-
Zinder, 2012]. Â íàñòîÿùåå âðåìÿ îïóáëèêîâàíû
ðåçóëüòàòû 20 ïîëíîãåíîìíûõ (GWAS, – genome-
wide association studies) èññëåäîâàíèé, êîòîðûå
âûÿâèëè îêîëî 390 ãåíåòè÷åñêèõ ìàðêåðîâ, àññî-
öèèðîâàííûõ ñ äëèíîé òåëà ÷åëîâåêà [McClellan,
King, 2010]. Çíà÷èòåëüíóþ ÷àñòü âûÿâëåííûõ ìàð-
êåðîâ ïðåäñòàâëÿþò ñîáîé îäíîíóêëåîòèäíûå çà-
ìåíû â ãåíàõ, âîâëå÷åííûõ â ðàçâèòèå ñêåëåòà è
ìèíåðàëèçàöèþ êîñòíîé òêàíè (VDR), ðåãóëèðóþ-

ùèõ ñåêðåöèþ ãîðìîíà ðîñòà (GHRL) è îáåñïå÷è-
âàþùèõ ôèçèîëîãè÷åñêèå ýôôåêòû ãîðìîíà ðîñ-
òà íà îðãàíèçì ÷åëîâåêà (GH1, GHRHL).

Áîëüøèíñòâî èç âûÿâëåííûõ â ïîäîáíîãî
ðîäà ñêðèíèíãîâûõ èññëåäîâàíèÿõ ïîëèìîðôèç-
ìîâ ÿâëÿþòñÿ îáùèìè äëÿ åâðîïåéñêèõ è àçèàòñ-
êèõ ïîïóëÿöèé, ÷òî ñâèäåòåëüñòâóåò î íàëè÷èè
óíèâåðñàëüíûõ ãåíåòè÷åñêèõ ìàðêåðîâ, äåòåðìè-
íèðóþùèõ îïðåäåëåííóþ äëèíó òåëà [Fu et al.,
2011]. Ïîëíîãåíîìíûå èññëåäîâàíèÿ òàêæå ïîçâî-
ëÿþò âûÿâèòü íîâûå ñâÿçè è âçàèìíîå âëèÿíèå
ðàçíûõ ñèñòåì îðãàíèçìà äðóã íà äðóãà. Îäíèì
èç ïîäîáíûõ ïðèìåðîâ ÿâëÿåòñÿ ïëåéîòðîïíûé
ýôôåêò ãåíà àëüôà-àêòèíèíà 3 (ACTN3) íà ðàç-
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Ââåäåíèå. Èññëåäîâàíèÿ ðàçíûõ àâòîðîâ ïî ïîèñêó àññîöèàöèé Ñ/Ò-ïîëèìîðôèçìà ãåíà ACTN3
ñ ìîðôîëîãè÷åñêèìè õàðàêòåðèñòèêàìè ïîçâîëèëè ïðîäåìîíñòðèðîâàòü âëèÿíèå äàííîãî ìàðêå-
ðà íà ñêëîííîñòü ê íàáîðó âåñà, ñòåïåíü ìèíåðàëèçàöèè êîñòíîé òêàíè è ãèáêîñòü ó ñïîðòñìåíîâ
è íåñïîðòñìåíîâ, ïðåäñòàâëÿþùèõ ðàçëè÷íûå ïîëîâîçðàñòíûå è ýòíè÷åñêèå ãðóïïû. Öåëü íàñòî-
ÿùåãî ñîîáùåíèÿ – èçó÷åíèå àññîöèàöèé Ñ/Ò çàìåíû â àëüôà-àêòèíèíå 3 ñî ñêåëåòíûìè ðàçìåðà-
ìè ó ïðåäñòàâèòåëåé äâóõ ýòíè÷åñêèõ ãðóïï, ïðîæèâàþùèõ íà òåððèòîðèè Ðîññèè. Ìàòåðèàëû è
ìåòîäû. Â èññëåäîâàíèè ïðèíÿëè ó÷àñòèå 320 ìóæ÷èí. 220 ÷åëîâåê – ýòíè÷åñêèå ðóññêèå, â âîçðàñ-
òå îò 16 äî 37 ëåò, çàíèìàþùèåñÿ ðàçëè÷íûìè âèäàìè ñïîðòà; 100 ÷åëîâåê – ýòíè÷åñêèå êàëìûêè,
â âîçðàñòå îò 16 äî 35 ëåò, èç êîòîðûõ 50 ÷åëîâåê âîøëè â êîíòðîëüíóþ ãðóïïó íåñïîðòñìåíîâ è
50 – ñïîðòñìåíû, çàíèìàþùèåñÿ ðàçëè÷íûìè âèäàìè ñïîðòèâíûõ åäèíîáîðñòâ. Ãåíîòèï îáðàçöîâ
ãåíîìíîé ÄÍÊ ïî ïîëèìîðôíîé ñèñòåìå ACTN3 (rs1815739) áûë îïðåäåëåí ìåòîäîì ìèíèñåêâåíè-
ðîâàíèÿ ñ ïîñëåäóþùåé äåòåêöèåé ïðîäóêòîâ ìåòîäîì MALDI-TOF. Àíòðîïîìåòðè÷åñêàÿ ïðîãðàììà
âêëþ÷àëà èçìåðåíèÿ 30 ïðèçíàêîâ ïî ìåòîäèêå, ïðèíÿòîé â ÍÈÈ àíòðîïîëîãèè ÌÃÓ èìåíè Ì.Â.Ëîìî-
íîñîâà. Ðåçóëüòàòû è îáñóæäåíèå. Äëÿ ãðóïïû ýòíè÷åñêèõ ðóññêèõ ìóæ÷èí (N=220) áûëè îáíàðóæåíû
äîñòîâåðíûå ñâÿçè ãåíîòèïîâ ãåíà ACTN3 ñ êîìïëåêñîì ìîðôîëîãè÷åñêèõ ïàðàìåòðîâ, õàðàêòå-
ðèçóþùèõ ïîïåðå÷íîå ðàçâèòèå ñêåëåòà: ñ øèðèíàìè êîñòíûõ ýïèôèçîâ (R=0.21, p=0.04) è ñ äèà-
ìåòðàìè òåëà (R=0.25, p=0.007). Íàëè÷èå äâóõ ìóòàíòíûõ Ò-àëëåëåé àññîöèèðîâàíî ñ óâåëè÷åíè-
åì êîñòíûõ ðàçìåðîâ. Ó êàëìûêîâ íîñèòåëè äâóõ ìóòàíòíûõ àëëåëåé (ACTN3*ÒÒ) èìåþò áËëüøóþ
äëèíó òåëà è øèðèíó ëîêòÿ, ÷åì íîñèòåëè ãåíîòèïîâ ACTN3*ÑÒ, ACTN3*ÑÑ (R=0.38, p=0.02). Çàê-
ëþ÷åíèå. Ïîëó÷åííûå äàííûå ìîãóò ñâèäåòåëüñòâîâàòü î òîì, ÷òî ôåíîòèïè÷åñêèå ïðîÿâëåíèÿ
ãåíà ACTN3 çàâèñÿò íå òîëüêî îò êîíêðåòíîãî ãåíîòèïà äàííîãî ãåíà, íî òàêæå îò îñîáåííîñ-
òåé îáðàçà æèçíè è ýòíè÷åñêîé ïðèíàäëåæíîñòè.

Êëþ÷åâûå ñëîâà: ñïîðòèâíàÿ àíòðîïîëîãèÿ, ACTN3, ìîðôîëîãè÷åñêèå ïðèçíàêè, ìóæ÷èíû ðóñ-
ñêèå, ìóæ÷èíû êàëìûêè
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âèòèå êîñòíîé è ìûøå÷íîé òêàíåé. Ñ/Ò-çàìåíà â
ãåíå àëüôà-àêòèíèíà 3 õîðîøî èçâåñòíà êàê ìî-
ëåêóëÿðíî-ãåíåòè÷åñêèé ìàðêåð ñïîðòèâíîé óñ-
ïåøíîñòè â öèêëè÷åñêèõ âèäàõ ñïîðòà. Èññëåäî-
âàíèÿ ïî ïîèñêó àññîöèàöèé Ñ/Ò-ïîëèìîðôèçìà
ãåíà ACTN3 ñ ìîðôîëîãè÷åñêèìè õàðàêòåðèñòè-
êàìè ïîçâîëèëè ïðîäåìîíñòðèðîâàòü âëèÿíèå
äàííîé ìóòàöèè íà ñêëîííîñòü ê íàáîðó âåñà, ñòå-
ïåíü ìèíåðàëèçàöèè êîñòíîé òêàíè è ãèáêîñòü ó
ñïîðòñìåíîâ è íåñïîðòñìåíîâ, ïðåäñòàâëÿþùèõ
ðàçëè÷íûå ïîëîâîçðàñòíûå è ýòíè÷åñêèå ãðóïïû
[Kim et al., 2014; Yang et al., 2011; Zebrick et al.,
2014]. Â ýòîé ñâÿçè ïðåäñòàâëÿåòñÿ àêòóàëüíûì
èññëåäîâàíèå àññîöèàöèé Ñ/Ò çàìåíû â ãåíå àëü-
ôà-àêòèíèíà 3 ñî ñêåëåòíûìè ðàçìåðàìè ó ïðåä-
ñòàâèòåëåé ðàçëè÷íûõ ýòíè÷åñêèõ ãðóïï, ïðîæè-
âàþùèõ íà òåððèòîðèè Ðîññèè.

Материалы и методы

Â èññëåäîâàíèè ïðèíÿëè ó÷àñòèå 320 ìóæ÷èí.
220 ÷åëîâåê – ýòíè÷åñêèå ðóññêèå, â âîçðàñòå îò
16 äî 37 ëåò, çàíèìàþùèåñÿ ðàçëè÷íûìè âèäàìè
ñïîðòà; 100 ÷åëîâåê – ýòíè÷åñêèå êàëìûêè, â âîç-
ðàñòå îò 16 äî 35 ëåò, èç êîòîðûõ 50 ÷åëîâåê âîø-
ëè â êîíòðîëüíóþ ãðóïïó íåñïîðòñìåíîâ è 50 –
ñïîðòñìåíû, çàíèìàþùèåñÿ ðàçëè÷íûìè âèäàìè
ñïîðòèâíûõ åäèíîáîðñòâ. Äëÿ èññëåäîâàíèÿ ãå-
íîòèïà èñïûòóåìûõ â êà÷åñòâå áèîëîãè÷åñêîãî
ìàòåðèàëà èñïîëüçîâàëè ñîñêîá áóêêàëüíîãî
ýïèòåëèÿ è îáðàçöû âåíîçíîé êðîâè. Âûäåëåíèå
ãåíîìíîé ÄÍÊ ïðîâîäèëè ïðè ïîìîùè êîììåð-
÷åñêîãî íàáîðà ðåàãåíòîâ «ÄÍÊ-ýêñïðåññ» (ÎÎÎ
«Ëèòåõ», Ðîññèÿ). Ãåíîòèï îáðàçöîâ ãåíîìíîé ÄÍÊ
ïî âûáðàííîé ïîëèìîðôíîé ñèñòåìå ACTN3
(rs1815739) áûë îïðåäåëåí ìåòîäîì ìèíèñåêâå-
íèðîâàíèÿ ñ ïîñëåäóþùåé äåòåêöèåé ïðîäóêòîâ
ìåòîäîì MALDI-TOF (ÎÎÎ «Ëèòåõ», Ðîññèÿ). Àí-
òðîïîìåòðè÷åñêàÿ ïðîãðàììà âêëþ÷àëà èçìåðå-
íèÿ 30 ïðèçíàêîâ ïî ìåòîäèêå, ïðèíÿòîé â ÍÈÈ
àíòðîïîëîãèè ÌÃÓ èìåíè Ì.Â.Ëîìîíîñîâà [Áóíàê,
1941]. Ñòàòèñòè÷åñêóþ îáðàáîòêó äàííûõ ïðîâî-
äèëè ñ èñïîëüçîâàíèåì ïàêåòà ïðèêëàäíûõ ïðî-
ãðàìì STATISTICA 8.0. Âñå èñïûòóåìûå áûëè
ïðîèíôîðìèðîâàíû î öåëÿõ è ìåòîäàõ èññëåäî-
âàíèÿ è äàëè ñâîå èíôîðìèðîâàííîå ñîãëàñèå.

Результаты и обсуждение

Ïðîâåäåííûå ðàíåå èññëåäîâàíèÿ ïîçâîëÿ-
þò ïðåäïîëîæèòü, ÷òî îäíîíóêëåîòèäíàÿ çàìåíà

â ãåíå àëüôà-àêòèíèíà 3 ÿâëÿåòñÿ ìàðêåðîì íå-
êîòîðûõ ìîðôîëîãè÷åñêèõ îñîáåííîñòåé ÷åëîâå-
êà. Â òîì ÷èñëå, ïîä âëèÿíèåì äàííîãî ãåíà íàõî-
äèòñÿ ðàçâèòèå ñêåëåòíîé òêàíè [Yang et al., 2011],
÷òî, â ñâîþ î÷åðåäü, âëèÿåò íà ôîðìèðîâàíèå
îïîðíî-äâèãàòåëüíîãî àïïàðàòà [Kim et al., 2014;
Zebrick et al., 2014]. Â ýòîé ñâÿçè íàìè áûëî èñ-
ñëåäîâàíî âëèÿíèå Ñ/Ò-ïîëèìîðôèçìà ãåíà
ACTN3 íà ñêåëåòíûå ðàçìåðû â äâóõ ãðóïïàõ ìóæ-
÷èí: ýòíè÷åñêèõ ðóññêèõ è êàëìûêîâ, ïðåèìóùå-
ñòâåííî ñïîðòñìåíîâ. ×àñòîòû âñòðå÷àåìîñòè ãå-
íîòèïîâ ãåíà ACTN3 â èññëåäîâàííîé âûáîðêå
ïðåäñòàâëåíû â òàáë. 1. ×àñòîòû âñòðå÷àåìîñòè
â ãðóïïàõ îáñëåäîâàííûõ ýòíè÷åñêèõ êàëìûêîâ è
ðóññêèõ èìåþò íåêîòîðûå ðàçëè÷èÿ. Òàê ìîæíî
îòìåòèòü ñíèæåíèå âñòðå÷àåìîñòè ÒÒ-ãåíîòèïà è
óâåëè÷åíèå íîñèòåëåé ãåíîòèïà ÑÑ â ãðóïïå ýò-
íè÷åñêèõ ðóññêèõ ñïîðòñìåíîâ ïî ñðàâíåíèþ ñ
êàëìûêàìè. Ðóññêèå ñïîðòñìåíû, ïðèíÿâøèå ó÷à-
ñòèå â äàííîì èññëåäîâàíèè, ïðåäñòàâëÿþò â îñ-
íîâíîì âèäû ñïîðòà, íàïðàâëåííûå íà ðàçâèòèå
ñêîðîñòíî-ñèëîâûõ êà÷åñòâ (ðàçëè÷íûå âèäû
ñïîðòèâíûõ åäèíîáîðñòâ, ãðåáëÿ íà áàéäàðêàõ è
êàíîý, áåã íà 100 ì). Ïîâûøåíèå ÷àñòîòû âñòðå-
÷àåìîñòè ãåíîòèïà ÑÑ â äàííîé ãðóïïå çàêîíî-
ìåðíî è õîðîøî ñîãëàñóåòñÿ ñ äàííûìè äðóãèõ
îòå÷åñòâåííûõ èññëåäîâàòåëåé [Druzhevskaya et
al., 2008].

Âîçìîæíî, ýòî äàåò íåêîòîðîå ïðåäñòàâëåíèå
î ðàçëè÷èÿõ â ðàñïðåäåëåíèè ãåíîòèïîâ ìåæäó
äâóìÿ ýòíè÷åñêèìè ãðóïïàìè, îäíàêî ñòîèò îòìå-
òèòü, ÷òî ãðóïïà ýòíè÷åñêèõ ðóññêèõ ïðåäñòàâëå-
íà â îñíîâíîì ñïîðòñìåíàìè. Â ýòîé ñâÿçè, íà-
áëþäàåìûé ñêîðîñòíî-ñèëîâîé îòáîð îáóñëîâëåí
íå ýòíîðàñîâûìè ðàçëè÷èÿìè, à îñîáåííîñòÿìè
ñôîðìèðîâàííûõ âûáîðîê. Ïðè ðàçäåëåíèè ãðóï-
ïû îáñëåäîâàííûõ êàëìûêîâ íà ñïîðòñìåíîâ (ïðå-
èìóùåñòâåííî åäèíîáîðöû) è êîíòðîëüíóþ ãðóï-
ïó, ÷àñòîòû âñòðå÷àåìîñòè ãåíîòèïîâ ãåíà ACTN3
îêàçàëèñü ïðàêòè÷åñêè èäåíòè÷íûìè ðàñïðåäåëå-
íèþ â ãåíåðàëèçîâàííîé âûáîðêå êàëìûêîâ.

Äëÿ ãðóïïû ýòíè÷åñêèõ ðóññêèõ ìóæ÷èí-ñïîðò-
ñìåíîâ (N=220) áûëè îáíàðóæåíû äîñòîâåðíûå

Òàáëèöà 1. ×àñòîòû âñòðå÷àåìîñòè ãåíîòèïîâ ãåíà
ACTN3 â ãðóïïàõ îáñëåäîâàííûõ ìóæ÷èí

ýòíè÷åñêèõ êàëìûêîâ è ðóññêèõ
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ñâÿçè ãåíîòèïîâ ãåíà ACTN3 ñ êîìïëåêñîì ìîð-
ôîëîãè÷åñêèõ ïàðàìåòðîâ, õàðàêòåðèçóþùèõ ïî-
ïåðå÷íîå ðàçâèòèå ñêåëåòà: ñ øèðèíàìè êîñòíûõ
ýïèôèçîâ (R=0.21, p=0.04) è ñ äèàìåòðàìè òåëà
(R=0.25, p=0.007). Íàëè÷èå äâóõ ìóòàíòíûõ Ò-àë-
ëåëåé àññîöèèðîâàíî ñ óâåëè÷åíèåì êîñòíûõ ðàç-
ìåðîâ, à íîñèòåëè ãåòåðîçèãîòíîãî ãåíîòèïà äå-
ìîíñòðèðóþò íàèìåíüøèå çíà÷åíèÿ ïðèçíàêîâ
(ðèñ. 1). Àíàëîãè÷íî, íàèáîëüøèå äèàìåòðû ïëå÷
è ãðóäè õàðàêòåðíû äëÿ íîñèòåëåé äâóõ ìóòàíò-
íûõ àëëåëåé, à íàèìåíüøèå – äëÿ ãåòåðîçèãîò. Ýòî
âåðíî è äëÿ ïîêàçàòåëåé øèðèíû êîñòíûõ ýïèôèçîâ:
íîñèòåëè ÒÒ ãåíîòèïà õàðàêòåðèçóþòñÿ áËëüøè-
ìè çíà÷åíèÿìè äàííûõ ðàçìåðîâ (øèðèíà ëîêòÿ
74.1 ìì ó íîñèòåëåé ãåíîòèïà ACTN3*ÒÒ è 72.6
ìì ó íîñèòåëåé ACTN3*ÑÒ).

Ñòàòèñòè÷åñêè íåñëó÷àéíûõ ñâÿçåé ñ ïðî-
äîëüíûìè ðàçìåðàìè ñêåëåòà (äëèíîé òåëà è êî-
íå÷íîñòåé) â îáñëåäîâàííîé ãðóïïå ýòíè÷åñêèõ
ðóññêèõ ìóæ÷èí îáíàðóæåíî íå áûëî. Îäíàêî íî-
ñèòåëè ãåíîòèïà ACTN3*ÒÒ îòëè÷àþòñÿ íåñêîëü-
êî áîëüøåé äëèíîé òåëà ïî ñðàâíåíèþ ñ íîñèòå-
ëÿìè èñõîäíîãî Ñ-àëëåëÿ (ACTN3*ÒÒ – 179.4 ñì,
ACTN3*ÑÑ – 178.2 ñì è ACTN3*ÑÒ – 177.1 ñì).

Òàêèì îáðàçîì, äëÿ ðóññêèõ ìóæ÷èí íîñèòå-
ëåé äâóõ ìóòàíòíûõ àëëåëåé ãåíà ACTN3 õàðàê-
òåðåí áðàõèìîðôíûé òèï òåëîñëîæåíèÿ ïî ñðàâ-
íåíèþ ñ íîñèòåëÿìè õîòÿ áû îäíîãî Ñ-àëëåëÿ. Âå-
ðîÿòíî, îòñóòñòâèå áåëêà àëüôà-àêòèíèíà 3 â êëåò-
êàõ (ãåíîòèï ACTN3*TT) â ñî÷åòàíèè ñ ðåãóëÿðíû-
ìè ôèçè÷åñêèìè íàãðóçêàìè ìîæåò îáóñëîâëèâàòü
ïðåèìóùåñòâåííîå ðàçâèòèå ïîïåðå÷íûõ ðàçìå-

ðîâ ñêåëåòà â êà÷åñòâå àäàïòàöèè ê íàïðÿæåííîé
ìûøå÷íîé ðàáîòå.

Èññëåäîâàíèå àññîöèàöèé ãåíà ACTN3 ñ ìîð-
ôîëîãè÷åñêèìè ïîêàçàòåëÿìè ðàçâèòèÿ ñêåëåòà â
ãðóïïå ýòíè÷åñêèõ êàëìûêîâ âûÿâèëè ñëåäóþùèå
íåñëó÷àéíûå ñâÿçè. ÒÒ ãåíîòèï ãåíà ACTN3 àññî-
öèèðîâàí ñ äëèíîé òåëà è øèðèíîé ëîêòÿ (R=0.23,
p=0.06). Äàííàÿ òåíäåíöèÿ ñòàíîâèòñÿ ñòàòèñòè-
÷åñêè äîñòîâåðíîé â ïîäãðóïïå íåñïîðòñìåíîâ.
(R=0.38, p=0.02). Íîñèòåëè äâóõ ìóòàíòíûõ àëëå-
ëåé (ACTN3*ÒÒ) èìåþò áËëüøóþ äëèíó òåëà è
øèðèíó ëîêòÿ, ÷åì íîñèòåëè ãåíîòèïîâ ACTN3*ÑÒ
è ACTN3*ÑÑ (ðèñ. 2). Â ïîäãðóïïå ñïîðòñìåíîâ
äîñòîâåðíûõ ñâÿçåé îáíàðóæåíî íå áûëî.

Îòñóòñòâèå äîñòîâåðíûõ ðàçëè÷èé ïî îñòàëü-
íûì ïîêàçàòåëÿì ðàçâèòèÿ ñêåëåòà ìîæåò áûòü
ñâÿçàíî, ñ îäíîé ñòîðîíû, ñ ýòíîãåíåòè÷åñêèìè
ïðè÷èíàìè, à ñ äðóãîé – ñ íåêîòîðîé ìàëî÷èñëåí-
íîñòüþ âûáîðêè ýòíè÷åñêèõ êàëìûêîâ.

Заключение

Âëèÿíèå ãåíà àëüôà-àêòèíèíà 3 íà ðàçâèòèå
îïîðíî-äâèãàòåëüíîãî àïïàðàòà ïðîäåìîíñòðèðî-
âàíî â íåñêîëüêèõ èññëåäîâàíèÿõ ïî ñïîðòèâíîé
ãåíåòèêå. Òàê, ïîêàçàíî, ÷òî íîñèòåëè äâóõ ìóòàí-
òíûõ Ò-àëëåëåé äåìîíñòðèðóþò õóäøèå ïîêàçà-
òåëè ãèáêîñòè è ïîâûøåííûé ðèñê ïîâðåæäåíèÿ
ñâÿçîê ïî ñðàâíåíèþ ñ íîñèòåëÿìè ãåíîòèïîâ ÑÒ
è ÑÑ [Kim et al., 2014]. Ò-àëëåëü àññîöèèðîâàí

Ðèñ. 1. Ðåçóëüòàòû äèñïåðñèîííîãî àíàëèçà äèàìåòðà òàçà ïî ãåíîòèïàì ãåíà ACTN3 ó ýòíè÷åñêèõ ðóññêèõ (ð=0.02)
Îáîçíà÷åíèÿ. Mean – ñðåäíåå àðèôìåòè÷åñêîå çíà÷åíèå ïðèçíàêà, SE – êâàäðàòè÷åñêàÿ îøèáêà ñðåäíåé
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òàêæå ñ ïîíèæåííîé ìèíåðàëüíîé ïëîòíîñòüþ
êîñòè [Yang et al., 2011], à ÒÒ-ãåíîòèï ÿâëÿåòñÿ
ìàðêåðîì âûñîêîãî ðèñêà íàðóøåíèé ïðè ôîðìè-
ðîâàíèè ïðèêóñà [Zebrick et al., 2014]. Ïîëó÷åííûå
íàìè äàííûå ìîãóò ñâèäåòåëüñòâîâàòü î òîì, ÷òî
ôåíîòèïè÷åñêèå ïðîÿâëåíèÿ ãåíà ACTN3 çàâèñÿò
íå òîëüêî îò êîíêðåòíîãî ãåíîòèïà äàííîãî ãåíà, à
òàêæå îò îñîáåííîñòåé îáðàçà æèçíè è îò ýòíè-
÷åñêîé ïðèíàäëåæíîñòè. Ýòî õîðîøî ñîãëàñóåòñÿ
ñ îáùåïðèíÿòûì ìíåíèåì î íàñëåäîâàíèè êîëè-
÷åñòâåííûõ ïðèçíàêîâ ÷åëîâåêà. Â äàëüíåéøåì
öåëåñîîáðàçíî èçó÷èòü âëèÿíèå äàííîãî ìîëåêó-
ëÿðíî-ãåíåòè÷åñêîãî ìàðêåðà íà ìîðôîëîãè÷åñ-
êèå ïîêàçàòåëè ðàçâèòèÿ ñêåëåòà ó æåíùèí, ïðè-
íàäëåæàùèõ ê ðàçëè÷íûì ýòíè÷åñêèì ãðóïïàì, è
íà ôîðìèðîâàíèå îïðåäåëåííîãî ñîìàòîòèïà â
ñâåòå ïëåéîòðîïíîãî âëèÿíèÿ ACTN3 íà ðàçâèòèå
ðàçëè÷íûõ ñèñòåì îðãàíèçìà.
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Ассоциации C/T – полиморфизма гена альфа$актинина 3 с некоторыми морфологическими признаками

ASSOCIATIONS OF C/T POLYMORPHISM
OF THE ALPHA@ACTININ@3 (ACTN3) GENE
WITH SOME MORPHOLOGICAL CHARACTERISTICS

E.A. Bondareva, A.V.Anisimova, I.A. Khomyakova, E.Z. Godina

Lomonosov Moscow State University, Institute and Museum of Anthropology, Moscow

Background. Investigations by different authors of the associations of C/T polymorphism of the ACTN3
gene with morphological characteristics showed the influence of a given marker on the possibility to weight
increase, the degree of bone mineralization and flexibility in athletes and non-athletes of different age and
ethnicity. Aim of the present paper was to study the associations of C/T replacement in the ACTN3 gene with
skeletal traits in males of two ethnic groups of Russia. Materials and Methods. 320 males were studied: 220
Russians of 16-37 years old, athletes of different sports specializations; and 100 Kalmyks (16-35-year-olds),
half of them constitute a control group and another half (50 individuals) represented athletes of different
combat sports. Genotype of DNA samples for the polymorphic system ACTN3 (rs1815739) was determined
by a minisequencing method with the following detection by MALDI-TOF. Anthropometric program included
30 characteristics measured according to standard protocol of the Institute of Anthropology. Results and
discussion. For the Russian males significant associations were found between the ACTN3 genotypes with
morphological traits characterizing the development of skeletal parameters: with breadth of bone epiphyses
(R=0.21, p=0.04) and with body diameters (R=0.25, p=0.007). In Kalmyk males, the carriers of two mutant
alleles (ACTN3*ÒÒ) had higher stature and elbow breadth than the carriers of ACTN3*ÑÒ, ACTN3*ÑÑ
genotypes (R=0.38, p=0.02). Conclusion. The results of the study prove to demonstrate that phenotypical
expressions of the ACTN3 gene depend not only on specific genotype but also on ethnicity and way of life.

Keywords: sports anthropology, ACTN3, morphological characteristics, Russian males, Kalmyk males


