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Öåëüþ èññëåäîâàíèÿ ÿâëÿåòñÿ ïðîâåðêà àññîöèàöèè ìóòàöèè R249Q (rs3218713) ãåíà MYH7 ñ âíåçàïíîé ñåðäå÷íîé
ñìåðòüþ (ÂÑÑ). Ìàòåðèàëû è ìåòîäû. Ãðóïïà ÂÑÑ ñôîðìèðîâàíà ñ èñïîëüçîâàíèåì êðèòåðèåâ ÂÑÑ ÂÎÇ (n = 379, ñðåäíèé
âîçðàñò 53,2 ± 8,7 ãîäà, ìóæ÷èíû — 70,9 %, æåíùèíû — 29,1 %), êîíòðîëüíàÿ ãðóïïà ïîäîáðàíà ïî ïîëó è âîçðàñòó èç áàíêà
ÄÍÊ èññëåäîâàíèé HAPIEE, MONICA (n = 377, ñðåäíèé âîçðàñò 53,1 ± 8,3 ãîäà, ìóæ÷èíû — 68,3 %, æåíùèíû — 31,7%). ÄÍÊ
âûäåëåíà ìåòîäîì ôåíîë-õëîðîôîðìíîé ýêñòðàêöèè èç òêàíè ìèîêàðäà ëèö, óìåðøèõ âíåçàïíîé ñåðäå÷íîé ñìåðòüþ, è âå-
íîçíîé êðîâè ëèö, âêëþ÷åííûõ â êîíòðîëüíóþ ãðóïïó. Ãåíîòèïèðîâàíèå âûïîëíåíî ìåòîäîì ÏÖÐ ñ ïîñëåäóþùèì àíàëèçîì
ïîëèìîðôèçìà äëèí ðåñòðèêöèîííûõ ôðàãìåíòîâ. Ðåçóëüòàòû. Â ãðóïïå ÂÑÑ è êîíòðîëüíîé ãðóïïå íå âûÿâëåíî íîñèòåëåé
ðåäêîãî àëëåëÿ À ìóòàöèè R249Q ãåíà MYH7. Âûâîäû. Ìóòàöèÿ R249Q ãåíà MYH7 íå ñâÿçàíà ñ ðàçâèòèåì ÂÑÑ â âûáîðêå âíå-
çàïíî óìåðøèõ æèòåëåé ã.Íîâîñèáèðñêà.
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The association of the MYH7 gene R249Q mutation with sudden cardiac death
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The aim of the study is investigation of the association between the MYH7 gene R249Q (rs3218713) mutation and sudden cardiac
death (SCD). Materials and methods. The SCD group was formed using WHO criteria for sudden cardiac death (n = 379, mean age
53,2 ± 8,7 years, men — 70.9%, women — 29.1%), the control group was selected according to sex and age from the DNA bank of
HAPIEE, MONICA (n = 377, mean age 53,1 ± 8,3 years, men — 68.3%, 31.7% of women). DNA was isolated by phenol-chloroform ex-
traction of the myocardial tissue of persons who died of sudden cardiac death, and venous blood of the persons included in the con-
trol group. Genotyping was done by PCR followed by analysis of restriction fragment length polymorphism. Results. In the SCD and
control groups were not found carriers of the rare allele A of the MYH7 gene R249Q mutation. Conclusions. The MYH7 gene R249Q
mutation is not associated with the SCD in the sample suddenly deceased residents of Novosibirsk.

Key words: sudden cardiac death, rs3218713, R249Q, MYH7, Arg249Gln

Ââåäåíèå

Âíåçàïíàÿ ñåðäå÷íàÿ ñìåðòü (ÂÑÑ), ñîãëàñíî îïðå-
äåëåíèÿì Âñåìèðíîé Îðãàíèçàöèè Çäðàâîîõðàíåíèÿ
(ÂÎÇ) è Åâðîïåéñêîãî îáùåñòâà êàðäèîëîãîâ (European
society of cardiology), — íåíàñèëüñòâåííàÿ ñìåðòü, íàñòó-
ïèâøàÿ âñëåäñòâèå ñåðäå÷íîé ïàòîëîãèè, õàðàêòåðèçóþ-
ùàÿñÿ ðàçâèòèåì ëåòàëüíîãî èñõîäà â òå÷åíèå îäíîãî
÷àñà ñ ìîìåíòà âîçíèêíîâåíèÿ îñòðûõ ñèìïòîìîâ.

Ñåðäå÷íàÿ ïàòîëîãèÿ, êîòîðàÿ ïðèâåëà ê íàñòóïëå-
íèþ ÂÑÑ, ìîæåò áûòü èçâåñòíà ðàíåå, íî ôàêò ñìåð-
òåëüíîãî èñõîäà ÿâëÿåòñÿ íåîæèäàííûì [1, 2].

Ñóùåñòâóþùèå êëèíè÷åñêèå ìàðêåðû ïîâûøåííîãî
ðèñêà ðàçâèòèÿ ÂÑÑ (èíôàðêò ìèîêàðäà, ñèíêîïàëüíûå

ñîñòîÿíèÿ, íàðóøåíèÿ ñåðäå÷íîãî ðèòìà â àíàìíåçå, èç-

ìåíåíèÿ ëèïèäíîãî îáìåíà è äðóãèå) èãðàþò âàæíóþ

ðîëü â ñòðàòèôèêàöèè ðèñêà ÂÑÑ ó ëèö ñ óæå èçâåñòíîé

ðàíåå êàðäèàëüíîé ïàòîëîãèåé. Íî èõ çíà÷åíèå ó ïàöè-

åíòîâ áåç âûÿâëåííîãî ñåðäå÷íî-ñîñóäèñòîãî çàáîëåâà-

íèÿ íåâûñîêî. Ïîýòîìó ÿâëÿåòñÿ àêòóàëüíûì ïîèñê ìî-

ëåêóëÿðíî-ãåíåòè÷åñêèõ ìàðêåðîâ ÂÑÑ, êîòîðûå ïîìî-

ãóò ñïðîãíîçèðîâàòü ðèñê ðàçâèòèÿ ÂÑÑ ó êîíêðåòíîãî

ïàöèåíòà è åãî ðîäñòâåííèêîâ, äàæå ïðè îòñóòñòâèè

êëèíè÷åñêèõ ñèìïòîìîâ ñåðäå÷íî-ñîñóäèñòîãî çàáîëå-

âàíèÿ.

Â ïîñëåäíèå ãîäû îïóáëèêîâàíû ðåçóëüòàòû èññëå-

äîâàíèé ÂÑÑ ïðîâåäåííûõ ñîâðåìåííûìè âûñîêîýô-



ôåêòèâíûìè ìåòîäàìè ìîëåêóëÿðíî-ãåíåòè÷åñêîãî àíà-
ëèçà, òàêèìè êàê ñåêâåíèðîâàíèå ñëåäóþùåãî ïîêîëå-
íèÿ (NGS — Next-Generation Sequencing) [3—5]. Íåêî-
òîðûå èç íèõ ïîñâÿùåíû ïîèñêó ìóòàöèé, âûçâàâøèõ
ñìåðòåëüíûé èñõîä â îòäåëüíûõ ñåìüÿõ. Òàê, â ñëó÷àå
óìåðøåãî âíåçàïíî âî ñíå ïîäðîñòêà ìåòîäîì ïîëíîýê-
çîìíîãî ñåêâåíèðîâàíèÿ áûëà èäåíòèôèöèðîâàíà ìèñ-
ñåíñ-ìóòàöèÿ rs3218713 (R249Q) ãåíà MYH7 [6].

Öåëüþ äàííîãî èññëåäîâàíèÿ ÿâëÿåòñÿ èçó÷åíèå àññî-
öèàöèè ìóòàöèè R249Q ãåíà MYH7 ñ ÂÑÑ.

Ìàòåðèàëû è ìåòîäû

Ãðóïïà ÂÑÑ ñôîðìèðîâàíà c èñïîëüçîâàíèåì êðèòå-
ðèåâ âíåçàïíîé ñåðäå÷íîé ñìåðòè ÂÎÇ. Àóòîïñèéíûé
ìàòåðèàë (379 îáðàçöîâ) áûë íàáðàí ó âíåçàïíî óìåðøèõ
æèòåëåé Îêòÿáðüñêîãî ðàéîíà ã.Íîâîñèáèðñêà, ïîäâåðã-
øèõñÿ ñóäåáíî-ìåäèöèíñêîìó èññëåäîâàíèþ, êîòîðîå
áûëî ïðîâåäåíî ïî ñòàíäàðòíîìó ïðîòîêîëó. Ñðåäíèé
âîçðàñò ëèö âêëþ÷åííûõ â ãðóïïó ÂÑÑ ñîñòàâèë
53,2 ± 8,7 ãîäà (ìóæ÷èíû — 70,9%, æåíùèíû — 29,1 %).
Ñ ó÷¸òîì îãðàíè÷åííîé èíôîðìàöèè î âðåìåíè ðàçâèòèÿ
ëåòàëüíîãî èñõîäà â èññëåäóåìóþ ãðóïïó áûëè âêëþ÷åíû
ñëó÷àè ñìåðòè, ðàçâèâøèåñÿ â òå÷åíèå îäíîãî ÷àñà èëè
ïðè îòñóòñòâèè ñâèäåòåëåé ñìåðòè â òå÷åíèå íå áîëåå
24 ÷àñîâ è ðàñöåíåííûå ïî äàííûì àóòîïñèè, êàê ñìåðòü
ñåðäå÷íîãî ãåíåçà. Îñíîâíûå ïàòîëîãîàíàòîìè÷åñêèå
äèàãíîçû ïðîòîêîëîâ ñóäåáíî-ìåäèöèíñêîãî èññëåäîâà-
íèÿ ëèö, âêëþ÷åííûõ â ãðóïïó ÂÑÑ — îñòðàÿ êîðîíàðíàÿ

íåäîñòàòî÷íîñòü è îñòðàÿ íåäîñòàòî÷íîñòü êðîâîîáðà-

ùåíèÿ. Êðèòåðèè èñêëþ÷åíèÿ èç ãðóïïû ÂÑÑ: íàëè÷èå
ìîðôîëîãè÷åñêèõ èçìåíåíèé òêàíè ñåðäöà õàðàêòåðíûõ
äëÿ èíôàðêòà ìèîêàðäà, òàê êàê, ñîãëàñíî ÌÊÁ-10,
ñìåðòü âñëåäñòâèå ÈÌ íå îòíîñèòñÿ ê ÂÑÑ. Êðîìå òîãî,
èç ãðóïïû èñêëþ÷åíû ëèöà, íàõîäèâøèåñÿ â ñîñòîÿíèè
àëêîãîëüíîãî, íàðêîòè÷åñêîãî îïüÿíåíèÿ, êîòîðîå ìîãëî
ïîñëóæèòü ïðè÷èíîé ðàçâèòèÿ ëåòàëüíîãî èñõîäà èëè
ñïîñîáñòâîâàòü ðàçâèòèþ ëåòàëüíîãî èñõîäà íà ôîíå
èìåþùåéñÿ ñåðäå÷íî-ñîñóäèñòîé ïàòîëîãèè.

Ãðóïïà êîíòðîëÿ (æèòåëè òîãî æå ðàéîíà ãîðîäà,
n = 377) áûëà ïîäîáðàíà ïî ïîëó è âîçðàñòó èç áàíêà
ÄÍÊ ñôîðìèðîâàííîãî âî âðåìÿ ïðîâåäåíèÿ ìåæäóíà-
ðîäíûõ èññëåäîâàíèé MONICA (Multinational MONIto-
ring of trends and determinants in CArdiovascular disease) è
HAPIEE (Health, Alcohol and Psychosocial factors In Eas-
tern Europe). Ñðåäíèé âîçðàñò ëèö âêëþ÷åííûõ â ãðóïïó
êîíòðîëÿ 53,1 ± 8,3 ãîäà (ìóæ÷èíû — 68,3%, æåíùèíû
— 31,7%).

Âûäåëåíèå ÄÍÊ îñóùåñòâëÿëîñü ìåòîäîì ôå-
íîë-õëîðîôîðìíîé ýêñòðàêöèè èç òêàíè ìèîêàðäà ëèö,
âêëþ÷åííûõ â ãðóïïó ÂÑÑ, è âåíîçíîé êðîâè ëèö,
âêëþ÷åííûõ â êîíòðîëüíóþ ãðóïïó.

Ãåíîòèïèðîâàíèå ïî ìóòàöèè R249Q ãåíà MYH7

ïðîâîäèëîñü ñ èñïîëüçîâàíèåì ìåòîäà ÏÖÐ ñ ïîñëåäóþ-
ùèì àíàëèçîì ïîëèìîðôèçìà äëèí ðåñòðèêöèîííûõ
ôðàãìåíòîâ ïî îðèãèíàëüíîé ìåòîäèêå.

Ðåçóëüòàòû è îáñóæäåíèå

Â õîäå ãåíîòèïèðîâàíèÿ ãðóïïû ëèö óìåðøèõ ÂÑÑ è
êîíòðîëüíîé ãðóïïû íå áûëî âûÿâëåíî íîñèòåëåé ðåä-
êîãî àëëåëÿ À ìóòàöèè R249Q ãåíà MYH7. Âñå ëèöà,
âêëþ÷åííûå â èññëåäîâàíèå, èìåþò ãåíîòèï GG ïî âû-
áðàííîé ìóòàöèè.

Ãåí MYH7 (myosin, heavy chain 7, cardiac muscle, beta,
14q12) êîäèðóåò òÿæåëóþ öåïü ñåðäå÷íîãî áåëêà áå-
òà-ìèîçèíà. Ãåí ýêñïðåññèðóåòñÿ ïðåèìóùåñòâåííî
â æåëóäî÷êàõ ñåðäöà, ñêåëåòíûõ ìûøöàõ, áîãàòûõ ìåä-
ëåííî ñîêðàùàþùèìèñÿ âîëîêíàìè I òèïà. Ìóòàöèè ãå-
íà ñâÿçàíû ñ 10—30% ñëó÷àåâ ñåìåéíîé ãèïåðòðîôè÷å-
ñêîé êàðäèîìèîïàòèè. Ðÿä ìóòàöèé ãåíà òàêæå ñâÿçûâà-
þò ñ ðàçâèòèåì äèëàòàöèîííîé êàðäèîìèîïàòèè è ðàç-
ëè÷íûìè òèïàìè ìèîïàòèé [7].

Ìóòàöèÿ rs3218713 ïðåäñòàâëÿåò ñîáîé çàìåíó ãóàíè-
íà íà àäåíèí â ïîçèöèè 746 íóêëåîòèäíîé ïîñëåäîâàòå-
ëüíîñòè ãåíà MYH7 (c.746G>A), ÷òî âåäåò ê çàìåíå àìè-
íîêèñëîòû àðãèíèíà íà ãëóòàìèí (p.Arg249Gln).

Ïîêàçàíà ñâÿçü ìóòàöèè R249Q ãåíà MYH7 ñî ñëó÷à-
ÿìè ñåìåéíîé ãèïåðòðîôè÷åñêîé êàðäèîìèîïàòèè è àñ-
ñîöèèðîâàííîé ñ íåé âíåçàïíîé ñìåðòüþ [8—10].

Íàìè áûëî ïðåäïîëîæåíî, ÷òî ìóòàöèÿ ìîæåò áûòü
ñâÿçàíà ñ ðàçâèòèåì ÂÑÑ, ïîñêîëüêó â èññëåäîâàíèè
ìåòîäîì ïîëíîýêçîìíîãî ñåêâåíèðîâàíèÿ îíà îêàçàëàñü
àññîöèèðîâàííîé ñî ñëó÷àåì âíåçàïíîé ñìåðòè, ïðè÷è-
íîé êîòîðîé áûëà íåÿñíàÿ êàðäèîìèîïàòèÿ [6]. Íî, âå-
ðîÿòíî, èç-çà òîãî, ÷òî â ãðóïïó ÂÑÑ â íàøåì èññëåäî-
âàíèè áûëè âêëþ÷åíû â îñíîâíîì ëèöà áåç ìàêðî- è
ìèêðîñêîïè÷åñêèõ ïðèçíàêîâ êàðäèîìèîïàòèé äàííàÿ
ãèïîòåçà íå ïîäòâåðäèëàñü. Ñîãëàñíî ïîëó÷åííûì ðåçó-
ëüòàòàì, ìóòàöèÿ R249Q ãåíà MYH7 íå ñâÿçàíà ñ âíåçàï-
íîé ñåðäå÷íîé ñìåðòüþ â âûáîðêå âíåçàïíî óìåðøèõ
ëèö ã.Íîâîñèáèðñêà.

Âûâîäû

Â õîäå ïðîâåäåííîãî èññëåäîâàíèÿ íå áûëî âûÿâëå-
íî ñëó÷àåâ R249Q-MYH7-àññîöèèðîâàííîé âíåçàïíîé
ñåðäå÷íîé ñìåðòè â ãðóïïå ÂÑÑ. Òî åñòü ìóòàöèÿ R249Q
ãåíà MYH7 íå ñâÿçàíà ñ ðàçâèòèåì ÂÑÑ â âûáîðêå âíå-
çàïíî óìåðøèõ æèòåëåé ã.Íîâîñèáèðñêà.

Àâòîðû äåêëàðèðóþò îòñóòñòâèå êîíôëèêòà èíòåðåñîâ.

Ðàáîòà ïîääåðæàíà ãðàíòîì ÐÔÔÈ ¹ 16-34-00147.

Áëàãîäàðíîñòè

Àâòîðû âûðàæàþò ãëóáîêóþ ïðèçíàòåëüíîñòü àêàäå-

ìèêó Þðèþ Ïåòðîâè÷ó Íèêèòèíó è ïðîôåññîðó Ñîôüå

Êîíñòàíòèíîâíå Ìàëþòèíîé çà ïðåäîñòàâëåííóþ âîç-

ìîæíîñòü ñôîðìèðîâàòü êîíòðîëüíóþ ãðóïïó íà ìàòåðè-

àëå êîãîðò HAPIEE è MONICA.

«ÀÊÒÓÀËÜÍÛÅ ÏÐÎÁËÅÌÛ ÌÅÄÈÖÈÍÑÊÎÉ ÃÅÍÅÒÈÊÈ»
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