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ГИПОТЕЗА О ПОЯВЛЕНИИ СУБКЛАДА I1�BY453 В AЗЕРБАЙДЖАНЕ

Ìàòåðèàëû è ìåòîäû. Â ñòàòüå áûëè ïðîàíàëèçèðîâàíû 67-ìàðê¸ðíûõ Y-STR ãàïëîòèïîâ
àçåðáàéäæàíöåâ I1-M253, îáíàðóæåííûõ ñðåäè âûõîäöåâ èç ñåâåðî-çàïàäíîãî ðåãèîíîâ Àçåðáàéä-
æàíà (Ãàáàëèíñêèé è Àãäàøñêèé ðàéîíû). Ïî õàðàêòåðíûì çíà÷åíèÿì Y-STR ìàðê¸ðîâ âñþ ãðóïïó
èññëåäóåìûõ ãàïëîòèïîâ ìîæíî ñ óâåðåííîñòüþ îòíåñòè ê ñóáêëàäó I1-BY453. Îöåíêó âîçðàñòà
áëèæàéøåãî îáùåãî ïðåäêà (ÂÁÎÏ) ïðîèçâîäèëè ñ âåðîÿòíîñòüþ 95% è ñðåäíèì ïîêîëåííûì èí-
òåðâàëîì â 31 ãîä.

Ðåçóëüòàòû. Îöåíêà ÂÁÎÏ ñîñòàâèëà 35 ïîêîëåíèé. Ñ ó÷¸òîì ñðåäíåãî ïîêîëåííîãî èíòåðâà-
ëà â 31 ãîä, ìîæíî êîíñòàòèðîâàòü, ÷òî âñå îíè ïðîèñõîäÿò îò îäíîãî ìóæ÷èíû, æèâøåãî îêîëî
1085 ëåò íàçàä, ò. å. ïðèìåðíî â ñåðåäèíå X âåêà. Àðåàë ðàñïðîñòðàíåíèÿ íàèáîëåå áëèçêèõ ê
ðàññìàòðèâàåìîé ãðóïïå ãàïëîòèïîâ âêëþ÷àåò ñîïðåäåëüíûå îáëàñòè ñîâðåìåííûõ Äàíèè è Þæíîé
Øâåöèè. Ïðåäîê èññëåäóåìîé ãðóïïû àçåðáàéäæàíöåâ, ïî âñåé âèäèìîñòè, ïðèáûë ñ ýòîé òåððè-
òîðèè ïðèìåðíî 1000 ëåò íàçàä, â ïåðèîä íåîäíîêðàòíûõ êàñïèéñêèõ íàáåãîâ âèêèíãîâ («ðóñîâ»)
íà ãîñóäàðñòâî Øèðâàíøàõîâ â IX-XI ââ. Â Äàíèè è Øâåöèè ýòî âðåìÿ ñîâïàäàåò ñ ïåðèîäîì ïðàâ-
ëåíèÿ äàòñêîé äèíàñòèè Êíþòëèíãîâ.

Çàêëþ÷åíèå. Ñðàâíèòåëüíûé àíàëèç ïîëó÷åííûõ äàííûõ ïîçâîëÿåò âûñêàçàòüñÿ î òîì, ÷òî
íàëè÷èå íåòðèâèàëüíîé äëÿ Çàêàâêàçüÿ ãàïëîãðóïïû I1-M253 ñ âîçðàñòîì âûáîðêè îêîëî 1000 ëåò
íàãëÿäíî ñâèäåòåëüñòâóåò î ôàêòå ðàçîâûõ êîíòàêòîâ c íàñåëåíèåì Äàíèè è Øâåöèè ýïîõè ïðàâ-
ëåíèÿ äèíàñòèè Êíþòëèíãîâ, è ìîæåò áûòü ñîîòíåñåíî ñ ïåðèîäîì êàñïèéñêèõ ïîõîäîâ âèêèíãîâ
IX-XI ââ. íà ãîñóäàðñòâî Øèðâàíøàõîâ.
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Введение

Â ïðåäûäóùåì èññëåäîâàíèè, ïîñâÿù¸ííîì
Y-ÄÍÊ àçåðáàéäæàíöåâ, àâòîðàìè áûëà âûÿâëå-
íà ãðóïïà (ïðèìåðíî 1% îò îáùåé âûáîðêè) íîñè-
òåëåé ñåâåðîåâðîïåéñêîé ãàïëîãðóïïû I1-M253
(áîëåå ãëóáîêèé ñóáêëàä íå êîíêðåòèçèðóåòñÿ)
[Àëèåâ, Èáðàãèìîâ, Õàëèëîâà, 2018]. Ó÷èòûâàÿ
îáîáùàþùèé õàðàêòåð ñòàòüè, íàìè îòíîñèòåëü-
íî ïîäðîáíî áûëè îïèñàíû ëèøü äîìèíèðóþùèå
ãàïëîãðóïïû. Èñòîðèÿ âîçíèêíîâåíèÿ íåõàðàêòåð-
íîé äëÿ äàííîãî ðåãèîíà ïîïóëÿöèè ðàññìîòðåíà
íå áûëà, îòìå÷àëñÿ ëèøü «ñëó÷àéíûé õàðàêòåð»
å¸ ïîÿâëåíèÿ.

Îòìåòèì, ÷òî ñïîðàäè÷åñêèé õàðàêòåð ïîÿâ-
ëåíèÿ (2,8% îò âûáîðêè) íîñèòåëåé ýòîé ãàïëî-

ãðóïïû â ïîïóëÿöèÿõ àçåðáàéäæàíöåâ ïîäòâåðæ-
äàþò è äàííûå Íàñèäçå è ñîàâòîðîâ [Nasidze et
al., 2003]. Â ðàáîòå Þíóñáàåâà è ñîàâòîðîâ
[Yunusbayev et al., 2012] âûÿâëåíî íàëè÷èå I1-M253
â ïîïóëÿöèè ëåçãèí (1 èç 49 ÷åë.) â ñîïðåäåëüíîì
ñ Àçåðáàéäæàíîì ðàéîíå Äàãåñòàíà. Êàêèõ-ëèáî
óòî÷íÿþùèõ ñâåäåíèé î âîçìîæíûõ ïóòÿõ ïîÿâ-
ëåíèÿ «íåòèïè÷íîé» ãàïëîãðóïïû â äàííîì ðåãè-
îíå òàêæå íå ïðèâîäèòñÿ1.

Öåëü íàñòîÿùåé ðàáîòû çàêëþ÷àëàñü â óñòà-
íîâëåíèè âîçìîæíîãî ïåðèîäà ïîÿâëåíèÿ I1-M253

1 Ïñåâäîíàó÷íàÿ òåîðèÿ Òóðà Õåéåðäàëà î ïðîèñõîæ-
äåíèè ñêàíäèíàâîâ ñ òåððèòîðèè Àçåðáàéäæàíà [Õåé-
åðäàë, Ëèëëèåñòð¸ì, 2008] íàìè íå ðàññìàòðèâàåòñÿ
ïî î÷åâèäíûì ïðè÷èíàì.
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â Âîñòî÷íîì Çàêàâêàçüå è èñõîäíûé ãåîãðàôè÷å-
ñêèé ðåãèîí ïðîèñõîæäåíèÿ ïàòåðíàëüíûõ ïðåä-
êîâ àçåðáàéäæàíñêîé ïîïóëÿöèè è ñîïîñòàâëåíèè
ïîëó÷åííûõ äàííûõ ñ èçâåñòíûìè èñòîðè÷åñêèìè
õðîíèêàìè.

Материалы и методы

Â êà÷åñòâå ìàòåðèàëà àíàëèçèðîâàëèñü óíè-
êàëüíûå 67-ìàðê¸ðíûå Y-STR ãàïëîòèïû àçåðáàéä-
æàíöåâ I1-M253 èç Azerbaijan DNA Project [Azerbaijan
DNA Project. Available at: https://www.familytreedna.
com/public/Azerbaijan?iframe =yresults (Accessed
15.04.2020)], êîòîðûå áûëè ñðàâíåíû ñ îáùåé
áàçîé êîììåð÷åñêîé ëàáîðàòîðèè Family Tree
DNA, Õüþñòîí ÑØÀ 2 . Âñå ïðåäñòàâèòåëè óêàçàí-
íîé ãðóïïû ÿâëÿëèñü âûõîäöàìè èç ñåâåðî-çà-
ïàäíîãî ðåãèîíà ðåñïóáëèêè (Ãàáàëèíñêèé è Àã-
äàøñêèé ðàéîíû Àçåðáàéäæàíà) (òàáë. 1) è áûëè
âûÿâëåíû çà ïåðèîä 2010-2019 ãã. â ðàìêàõ äîáðî-
âîëüíîãî òåñòèðîâàíèÿ ðàçëè÷íûõ ãðóïï íàñåëå-
íèÿ. Áûëè ïðîòåñòèðîâàíû èíäèâèäû èç ðàçíûõ ðå-
ãèîíîâ ðåñïóáëèêè, æåëàâøèå ïðèíÿòü ó÷àñòèå â
èññëåäîâàíèè. Ìàòåðèàë (áóêêàëüíûé ýïèòåëèé)
ñîáèðàëñÿ êàæäûì òåñòèðóåìûì ñàìîñòîÿòåëüíî.

Ïî õàðàêòåðíûì çíà÷åíèÿì Y-STR ìàðê¸ðîâ
âñþ ãðóïïó èññëåäóåìûõ ãàïëîòèïîâ ìîæíî ñ óâå-
ðåííîñòüþ îòíåñòè ê ñóáêëàäó I1-BY453 [I1 yDNA
Haplogroup; BY453, Yfull tree. Available at: https://
www.familytreedna.com/groups/y-dna-i1/dna-results
(Accessed 15.04.2020)].

Îöåíêó âîçðàñòà áëèæàéøåãî îáùåãî ïðåäêà
(ÂÁÎÏ) âñåõ àçåðáàéäæàíñêèõ I1-BY453 ïðîèçâî-
äèëè ïî ìåòîäó [Walsh, 2001] ñ âåðîÿòíîñòüþ 95%
è ñðåäíèì ïîêîëåííûì èíòåðâàëîì â 31 ãîä
[Fenner, 2005].

Îñíîâîé ìåòîäèêè [Walsh, 2001] ÿâëÿåòñÿ
ìîäåëü, ãäå ìóæ÷èíà, æèâøèé t ïîêîëåíèé íàçàä,
ÿâëÿåòñÿ áëèæàéøèì îáùèì ïðåäêîì ãðóïïû ñî-
âðåìåííûõ ìóæ÷èí, äëÿ êàæäîãî èç êîòîðûõ èç-
âåñòíû n àëëåëåé îò ìàðê¸ðîâ Y-õðîìîñîìû.
×àñòü àëëåëåé ïîòîìêîâ âñëåäñòâèå ìóòàöèé íå
áóäåò ñîâïàäàòü ìåæäó ñîáîé. Ïî êîíñòàíòå ñêîðî-
ñòè ìóòàöèé M [Dupuy et al., 2004], ÷èñëó íàáëþäàå-
ìûõ ìóòàöèé M è ÷èñëó ìóòàöèé íà ìàðê¸ð τîáù
ïðîâîäèòñÿ ðàñ÷¸ò t:

τîáù=M/n (1)
Ñ ïîïðàâêîé íà âîçâðàòíûå ìóòàöèè:

τ=τîáù(1+exp(τîáù))/2 (2)
Îòñþäà ÂÁÎÏ, âûðàæåííûé â ÷èñëå ïîêîëåíèé:

t=τ/2μ (3)

Çíàÿ âîçðàñò, âûðàæåííûé â ÷èñëå ïîêîëå-
íèé t, íåñëîæíî ðàññ÷èòàòü ïåðèîä æèçíè ïðåäêà.

Àâòîìàòèçèðîâàííàÿ ìàòåìàòè÷åñêàÿ ðåàëè-
çàöèÿ ðàñ÷¸òà îñóùåñòâëÿëàñü ñ ïîìîùüþ îí-
ëàéí-ðåñóðñà Y-Utility [Y-Utility. Available at: http://
www.mymcgee.com/tools/yutility111.html (Accessed
15.04.2020)] ïðè àêòèâíûõ îïöèÿõ: Infinite allele
mutation model; probability 95%; McDonald Mutation
Rates (ì=0,0026); 31 years/generation.

Результаты

Êàê ñëåäóåò èç òàáëèöû 1, íåñîâïàäåíèÿ (ìó-
òàöèè) íàáëþäàþòñÿ â çíà÷åíèÿõ 7 ìàðê¸ðîâ
(âûäåëåíû æèðíûì øðèôòîì) íà îáùåé äëèíå â
67 ìàðê¸ðîâ (M=7, n=67). Ýëåìåíòàðíûå âû÷èñ-
ëåíèÿ ïî ôîðìóëàì (1)-(3) ïîêàçûâàþò, ÷òî îöåí-
êà ÂÁÎÏ ðàññìàòðèâàåìûõ àçåðáàéäæàíñêèõ
I1-BY453 ñîñòàâëÿåò 35 ïîêîëåíèé. Ñ ó÷¸òîì ñðåä-
íåãî ïîêîëåííîãî èíòåðâàëà â 31 ãîä ìîæíî êîí-
ñòàòèðîâàòü, ÷òî âñå îíè ïðîèñõîäÿò îò îäíîãî
ìóæ÷èíû, æèâøåãî îêîëî 1085 ëåò íàçàä, ò. å. ïðè-
ìåðíî â ñåðåäèíå X â.

Обсуждение

Ñðàâíåíèå ñ äàííûìè ëàáîðàòîðèè Family
Tree DNA, àðåàë ðàñïðîñòðàíåíèÿ íàèáîëåå áëèç-
êèõ (ïîëíîå ñîâïàäåíèå 24 ìàðê¸ðîâ èç 25) ê ðàñ-
ñìàòðèâàåìîé ãðóïïå ãàïëîòèïîâ (èíäèâèäîâ)
âêëþ÷àåò ñîïðåäåëüíûå îáëàñòè ñîâðåìåííûõ
Äàíèè è Þæíîé Øâåöèè (ðèñ. 1). Ñîãëàñíî äàí-
íûì [Underhill et al., 2007], ââèäó âûñîêîãî ðàçíî-
îáðàçèÿ ñóáêëàäîâ, òåððèòîðèÿ Þòëàíäèè è Þæ-
íîé Ñêàíäèíàâèè âîîáùå ðàññìàòðèâàåòñÿ êàê
èñõîäíàÿ ïðåäêîâàÿ çîíà ãàïëîãðóïïû I1-M253 â
öåëîì.

Äàííûé ôàêò ìîæåò óêàçûâàòü íà òî, ÷òî ïðå-
äîê èññëåäóåìîé ãðóïïû àçåðáàéäæàíöåâ, ïî âñåé
âèäèìîñòè, ïðèáûë ñ ýòîé òåððèòîðèè ïðèìåðíî
1000 ëåò íàçàä â ïåðèîä íåîäíîêðàòíûõ êàñïèé-
ñêèõ íàáåãîâ âèêèíãîâ («ðóñîâ») íà ãîñóäàðñòâî
Øèðâàíøàõîâ â IX-XI ââ. Ïîäðîáíîå îïèñàíèå
âòîðæåíèé äîñòàòî÷íî õîðîøî èçó÷åíî è ïðèâå-
äåíî â ðàáîòàõ [àë-Ìàñ`óäè, 2002; Ìèíîðñêèé,
1963].

Â Äàíèè è Øâåöèè ýòî âðåìÿ ñîâïàäàåò ñ ïå-
ðèîäîì ïðàâëåíèÿ äàòñêîé äèíàñòèè Êíþòëèíãîâ,
êîðîëåâñòâî êîòîðûõ âêëþ÷àëî â ñåáÿ Þòëàíäèþ,
ïðèëåãàþùèå îñòðîâà è îáëàñòü Ñêîíå íà þãå
Øâåöèè, âïëîòü äî 1658 ã. âõîäèâøåé â ñîñòàâ

2 Äîñòóï ê îáùåé áàçå äàííûõ Family Tree DNA äëÿ àâ-
òîðîâ ñòàòüè ñóùåñòâóåò ñ äåêàáðÿ 2008 ã.
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Äàíèè ïîä íàçâàíèåì Âîñòî÷íûõ ïðîâèíöèé [Ïà-
ëóäàí ñ ñîàâò., 2007; Èñòîðèÿ Äàíèè…, 1996]. Êàê
âèäèì, òåððèòîðèÿ äàòñêîãî êîðîëåâñòâà òîãî âðå-
ìåíè ïîëíîñòüþ ñîâïàäàåò ñ ñîâðåìåííûì àðåà-
ëîì ãàïëîòèïîâ, ðîäñòâåííûõ àçåðáàéäæàíñêîé
ïîïóëÿöèè íîñèòåëåé I1-BY453.

Íà îñíîâàíèè ïîëó÷åííûõ äàííûõ ìîæíî óò-
âåðæäàòü, ÷òî â ïðîøëîì èìåëè ìåñòî ðàçîâûå
êîíòàêòû äàò÷àí (âèêèíãîâ) ñ íàñåëåíèåì èñòîðè-
÷åñêîãî Øèðâàíà, íàøåäøèå ñâî¸ îòðàæåíèå â Y-
ÄÍÊ ñîâðåìåííûõ àçåðáàéäæàíöåâ. Âåðîÿòíåå
âñåãî, ýòè êîíòàêòû ìîãëè ïðîèñõîäèòü â ïåðèîä
êîðîòêîé ýêñïàíñèè âèêèíãîâ â Ïðèêàñïèéñêèå
îáëàñòè è âäîëü àêâàòîðèè Êóðû. Â ýòîì îòíîøå-

íèè ïðèîáðåòàþò ñóùåñòâåííîå çíà÷åíèå è ÿâëÿ-
þòñÿ î÷åíü âîñòðåáîâàííûìè èññëåäîâàíèÿ îá-
ðàçöîâ ñðåäíåâåêîâûõ è àíòè÷íûõ ÄÍÊ ñ êîñòíûõ
îáúåêòîâ, õðàíÿùèõñÿ â ðàçëè÷íûõ ìóçåÿõ Àçåð-
áàéäæàíà. Âìåñòå ñ òåì, ðåçóëüòàòû ïî àíàëèçó
ãàïëîãðóïïû I1-M253 ó àçåðáàéäæàíöåâ ðàñêðû-
âàþò îãðîìíûé ïðèêëàäíîé ïîòåíöèàë ïîïóëÿöè-
îííîé ãåíåòèêè. Â äàííîì ñëó÷àå ìû âèäèì íà-
ãëÿäíûé ïðèìåð, êîãäà îïðåäåëåíèå ñóáêëàäà
èíäèâèäà è åãî äàëüíåéøèé àíàëèç, îöåíêà âîçðà-
ñòà áëèæàéøåãî îáùåãî ïðåäêà ó äâóõ (èëè íåñêîëü-
êèõ) èíäèâèäîâ è äðóãèå ìåòîäû ìîëåêóëÿðíîé ãå-
íåàëîãèè ïîçâîëÿþò îïðåäåëèòü ðåãèîí ïðîèñõîæ-
äåíèÿ èíäèâèäà èëè åãî «ìàëóþ ðîäèíó», ñòåïåíü

Òàáëèöà 1. Ïåðå÷åíü Y-STR ãàïëîòèïîâ àçåðáàéäæàíöåâ ãàïëîãðóïïû I1-M253
Table 1. The list of Y-STR haplotypes of Azerbaijani bearers of haplogroup I1-M253

Ïðèìå÷àíèÿ. * 2 íîñèòåëÿ, Àãäàøñêèé ð-í; ** 1 íîñèòåëü, Ãàáàëèíñêèé ð-í; *** îòëè÷àþùèåñÿ àëëåëè âûäå-
ëåíû ïîëóæèðíûì øðèôòîì.

Notes: * two bearers, Aghdash district. ** one bearer, Gabala district. *** different alleles are in bold.
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ðîäñòâà è ò.ä. Ýòè ìåòîäû äàâíî âîñòðåáîâàíû â
ïðàêòèêå ñóäåáíî-ìåäèöèíñêîé àíòðîïîëîãèè è
ïîñòåïåííî âíåäðÿþòñÿ â å¸ ìåòîäè÷åñêóþ áàçó
[Áîðèíñêàÿ, 2015].

Заключение

Èòîãè ñîáñòâåííûõ èññëåäîâàíèé è ñðàâíè-
òåëüíûé àíàëèç ïîëó÷åííûõ äàííûõ ïîçâîëÿþò
âûñêàçàòüñÿ î òîì, ÷òî íàëè÷èå íåòðèâèàëüíîé
äëÿ Çàêàâêàçüÿ ãàïëîãðóïïû I1-M253 íàãëÿäíî
ñâèäåòåëüñòâóåò î ôàêòå êîíòàêòîâ ðåãèîíà c Äà-
íèåé è Øâåöèåé, è ìîæåò áûòü ñîîòíåñåíî ñ ïå-
ðèîäîì êàñïèéñêèõ ïîõîäîâ âèêèíãîâ IX-XI ââ. â
ïåðèîä ïðàâëåíèÿ äèíàñòèè Êíþòëèíãîâ. Îäíàêî,
ïîëíîñòüþ îòâåòèòü íà âñå âîïðîñû, êàñàþùèåñÿ
íåäîìèíèðóþùèõ ãàïëîãðóïï, ìîæíî òîëüêî â õîäå
ðåàëèçàöèè èññëåäîâàíèé ÄÍÊ èñêîïàåìîãî àíò-
ðîïîëîãè÷åñêîãî ìàòåðèàëà.
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Ðèñóíîê 1. Ëîêàëèçàöèÿ ñîâðåìåííûõ áëèæàéøèõ Y-STR ñîâïàäåíèé àçåðáàéäæàíñêèõ íîñèòåëåé
ñóáêëàäà I1-BY453

Figure 1. Localization of modern Y-STR matches of Azerbaijani bearers of I1-BY453 subclade
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HYPOTHESIS ON THE APPEARANCE OF I1�BY453 SUBCLADE
IN AZERBAIJAN

Materials and methods. The article analyzed the 67-marker Y-STR haplotypes of I1-M253 Azerbaijanis
from the northwestern region of Azerbaijan (Gabala and Aghdash districts). Based on the characteristic DYS
values, the entire group of studied haplotypes can be reliably assigned as I1-BY453 subclade. Time to the
most recent common ancestor (TMRCA) was estimated using infinite allele mutation model with a probability
of 95% and an average generation interval of 31 years.

Results. TMRCA calculated as 35 generations. Taking into account the average generation interval of
31 years, that population can be traced to common male ancestor who lived ~1085 years ago (in the middle
of the 10th century). The location map of the closest to the considered group matched haplotypes includes
the adjacent areas of modern Denmark and southern Sweden. The ancestor of the studied group of
Azerbaijanis, apparently, arrived from this territory during the Caspian expeditions of the Vikings on the state
of the Shirvanshahs in the 9th-11th centuries. In Denmark and Sweden, this time fits with the reign of the
Danish House of Knytlinga.

Conclusion. A comparative analysis of the data suggests that the presence of haplogroup I1-M253
(TMRCA ~1000 years) in Transcaucasia clearly indicates the fact of one-time contacts with Denmark and
Sweden during the Knytlinga dynasty and can be correlated with the period of the Viking Caspian expeditions
on the state of the Shirvanshahs during IX-XI centuries.

Keywords: haplogroups; Y-DNA; Azerbaijanis; Vikings; ethnogenesis; I1-M253; I1-BY453
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