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Введение

Ðàçíîîáðàçèå Y-ÄÍÊ íàñåëåíèÿ Çàêàâêàçüÿ â
öåëîì è Àçåðáàéäæàíà â ÷àñòíîñòè â ïîñëåäíèå
ãîäû àêòèâíî èçó÷àåòñÿ [Ñõàëÿõî ñ ñîàâò., 2013;
Malaspina et al., 2001; Weale et al., 2001; Wells et
al., 2001; Zerjal et al., 2002; Nasidze et al., 2003; Cruciani
et al., 2004; Andonian et al., 2011; Grugni et al., 2012;
Rootsi et al. 2012; Underhill et al., 2015; Azerbaijan DNA
Project URL: https://www.familytreedna.com/public/
Azerbaijan/default.aspx?section=yresults (äàòà îáðà-
ùåíèÿ – 01.11.2018)]. Íàêîïëåí îïðåäåë¸ííûé
ôàêòè÷åñêèé ìàòåðèàë, òðåáóþùèé èíòåðïðåòà-
öèè ñ òî÷êè çðåíèÿ áèîëîãè÷åñêîé ñòàòèñòèêè.

Îäíàêî îòäåëüíûå èññëåäîâàòåëè ïî-ðàçíîìó
òðàêòóþò ïîëó÷åííûå ðåçóëüòàòû. Òàê, â ðàáîòå
[Ñõàëÿõî ñ ñîàâò., 2013] ïî èòîãàì òåñòèðîâàíèÿ
125 ÷åëîâåê óêàçàíû òîëüêî äîìèíèðóþùèå ãàï-
ëîãðóïïû (J1*-M267 è J2-M172), à îñòàëüíîå ðàç-
íîîáðàçèå (ïðèìåðíî ÷åòâåðòü âñåãî ìàòåðèàëà)
íå êîíêðåòèçèðóåòñÿ. Â êà÷åñòâå îñíîâíîé ðåïðå-
çåíòàòèâíîé ãðóïïû âûñòóïàëè àçåðáàéäæàíöû èç
ã. Äåðáåíòà (ðåñïóáëèêà Äàãåñòàí, Ðîññèÿ).

Áîëåå ñëîæíîé ÿâëÿåòñÿ ñèòóàöèÿ â ðàáîòå
[Andonian et al., 2011], ãäå âûáîðêà ñîñòîÿëà èç
100 æèòåëåé ã. Òåáðèçà (ïðîâèíöèÿ Âîñòî÷íûé
Àçåðáàéäæàí, Èðàí), ãäå äîìèíèðóþùèìè Y-
ãàïëîãðóïïàìè îêàçàëèñü J è R (ïðèìåðíî 40%
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Ââåäåíèå. Íà îñíîâå íåçàâèñèìûõ ëèòåðàòóðíûõ äàííûõ è ðåçóëüòàòîâ ëàáîðàòîðèè Family
Tree DNA ïðîàíàëèçèðîâàíî ðàçíîîáðàçèå Y-ÄÍÊ àçåðáàéäæàíöåâ èç îòäåëüíûõ ðåãèîíîâ
Àçåðáàéäæàíà, Èðàíà è Þæíîãî Äàãåñòàíà.

Ìàòåðèàëû è ìåòîäû. Îáùåå ÷èñëî îáñëåäîâàííûõ ñîñòàâèëî 176 ÷åëîâåê è âïåðâûå
îáúåäèíÿåò ðàçíûå ðåãèîíàëüíûå ãðóïïû ýòíîñà. Ìàòåðèàëû îáúåäèíåíû è ñèñòåìàòèçèðîâàíû
ñ èñïîëüçîâàíèåì ñòàòèñòè÷åñêèõ ìåòîäîâ, äàíà îáùàÿ õàðàêòåðèñòèêà òåíäåíöèé â
ðàñïðîñòðàíåíèè Y-ãàïëîãðóïï. Ñóáêëàäû îáîçíà÷àëèñü ñîãëàñíî êëàññèôèêàöèÿì Yfull.

Ðåçóëüòàòû. Ïðèìåíèâ ìåòîä îöåíêè ñîãëàñîâàííîñòè ðàíæèðîâàíèÿ Ì.Ä. Êåíäàëëà
(âû÷èñëåííûé êîýôôèöèåíò êîíêîðäàöèè Êåíäàëëà W=0,83, ïðè óðîâíå çíà÷èìîñòè α=0,01) âûÿâè-
ëè ñîãëàñîâàííîñòü äàííûõ íåçàâèñèìûõ èñòî÷íèêîâ ïî íåñêîëüêèì ôàêòîðàì (ãàïëîãðóïïàì).
Ñ ó÷¸òîì ýòèõ ðåçóëüòàòîâ ïðåäëîæåíà ïðåäâàðèòåëüíàÿ îöåíêà ðàçíîîáðàçèÿ ñóáêëàäîâ Y-ãàïëî-
ãðóïï îáúåäèí¸ííîé âûáîðêè àçåðáàéäæàíöåâ è íàìå÷åíû ïðåäâàðèòåëüíûå êîíòóðû èõ êëàñòåðè-
çàöèè.

Îáñóæäåíèå. Óñòàíîâëåíî, ÷òî ñðåäè ðàññìîòðåííîãî ìàòåðèàëà ñâûøå ïîëîâèíû ñóáúåêòîâ
áûëè íîñèòåëÿìè ãàïëîãðóïï ïåðåäíåàçèàòñêîãî ïðîèñõîæäåíèÿ – E-M35, G-P15, J-P209 è T-CTS6507.
Èõ íàëè÷èå óäà÷íî âïèñûâàåòñÿ â òåîðèþ çàñåëåíèÿ Çàêàâêàçüÿ â ìåçî- è íåîëèòè÷åñêóþ ýïîõó
ïëåìåíàìè èç çîíû «Ïëîäîðîäíîãî ïîëóìåñÿöà». Âîñòî÷íîåâðîïåéñêèå ñóáêëàäû ãàïëîãðóïïû R
(R-Z2109, R-PF7562, R-Y4364) è ãàïëîãðóïïû öåíòðàëüíîàçèàòñêîãî ïðîèñõîæäåíèÿ (C-M217,
N-P43, O-F238, Q-M242, R-Z93, R-M478) âêóïå îõâàòûâàþò ñâûøå òðåòè èññëåäîâàííûõ è ñâèäå-
òåëüñòâóþò, ñêîðåå âñåãî, î ìèãðàöèÿõ ñ âîñòî÷íûõ è ñåâåðî-âîñòî÷íûõ ãåîãðàôè÷åñêèõ ïëàö-
äàðìîâ. Âûÿâëåíû òàêæå ãàïëîãðóïïû þæíîàçèàòñêîãî è çàïàäíîåâðîïåéñêîãî ïðîèñõîæäåíèÿ, íî
ñ äîâîëüíî íèçêîé ÷àñòîòîé âñòðå÷àåìîñòè.

Êëþ÷åâûå ñëîâà: ãàïëîãðóïïû; Y-ÄÍÊ; ñóáêëàä; àçåðáàéäæàíöû; ìåòîä Êåíäàëëà
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êàæäàÿ). Íà äîëþ ãàïëîãðóïïû N ïðèøëîñü 10%
îò îáùåãî ÷èñëà ïðîòåñòèðîâàííûõ, à îñòàëüíûå
(G, T è E) â ñóììå íå ñîñòàâèëè è 10%. Âìåñòå ñ
òåì, ïî äðóãèì äàííûì [Nasidze et al., 2003, Rootsi
et al., 2012, Grugni et al., 2012] ñðåäè àçåðáàéä-
æàíöåâ ãàïëîãðóïïà G îêàçûâàëàñü âåñüìà ðàñ-
ïðîñòðàí¸ííîé (18%, 13% è 8% ñîîòâåòñòâåííî).
Òàêæå ðåçóëüòàòû ïîêàçàëè íåìàëóþ äîëþ ãàïëî-
ãðóïïû T (8% îò âûáîðêè ÷èñëåííîñòüþ 63 ÷åëî-
âåêà) [Grugni et al., 2012].

Êðîìå òîãî, äðóãèå àâòîðû [Weale et al., 2001,
Wells et al., 2001] îòìå÷àëè â âûáîðêàõ àçåðáàéä-
æàíöåâ âûñîêîå ãåíåòè÷åñêîå ðàçíîîáðàçèå â öå-
ëîì, ÷òî òàêæå íå ñòûêóåòñÿ ñ âûøåóêàçàííûìè
äàííûìè.

Ïîìèìî ëèòåðàòóðíûõ èñòî÷íèêîâ ðàññìàòðè-
âàëèñü îòêðûòûå äàííûå Y-ÄÍÊ àçåðáàéäæàíöåâ íà
ñàéòå Family Tree DNA [Azerbaijan DNA Project URL:
https://www.familytreedna.com/public/Azerbaijan/
default.aspx?section=yresults (äàòà îáðàùåíèÿ –
01.11.2018)], âêëþ÷àþùèå èíôîðìàöèþ î ñóáêëà-
äàõ Y-ÄÍÊ 94 àçåðáàéäæàíöåâ (ïî ñîñòîÿíèþ íà îê-
òÿáðü 2017 ã.) èç ðàçëè÷íûõ ðàéîíîâ Àçåðáàéäæàíà
è ïðèëåãàþùèõ ðåãèîíîâ Èðàíà è Äàãåñòàíà.

Öåëü íàñòîÿùåé ðàáîòû çàêëþ÷àëàñü â
ïðåäâàðèòåëüíîé îöåíêå ñîîòíîøåíèÿ ñóáêëàäîâ
îñíîâíûõ Y-ãàïëîãðóïï àçåðáàéäæàíöåâ ïî ìîçà-
è÷íûì äàííûì ðÿäà íåçàâèñèìûõ àâòîðîâ. Â õîäå
ðàáîòû áûëè ðàññìîòðåíû óêàçàííûå äàííûå ïî
ðàçíîîáðàçèþ ïàòðèëèíåéíûõ ãàïëîãðóïï, êîòî-
ðûå çàòåì ãðóïïèðîâàëèñü, à öèôðîâûå çíà÷åíèÿ
àíàëèçèðîâàëèñü ñ ïîìîùüþ ñòàòèñòè÷åñêèõ ìå-
òîäîâ.

Материалы и методы

Â êà÷åñòâå ìàòåðèàëà àíàëèçèðîâàëèñü äàí-
íûå Y-ÄÍÊ àçåðáàéäæàíöåâ èç ðàçëè÷íûõ èñòî÷-
íèêîâ [Ñõàëÿõî ñ ñîàâò., 2013; Malaspina et al.,
2001; Weale et al., 2001; Wells et al., 2001; Zerjal et
al., 2002; Nasidze et al., 2003; Cruciani et al., 2004;
Andonian et al., 2011; Grugni et al., 2012; Rootsi et
al., 2012; Underhill et al., 2015; Azerbaijan DNA
Project URL: https://www.familytreedna.com/public/
Azerbaijan/default.aspx?section=yresults (äàòà îá-
ðàùåíèÿ – 01.11.2018)].

Èçó÷åíèå ëèòåðàòóðíûõ äàííûõ âûÿâèëî íå-
êîòîðûå ñëîæíîñòè. Íàïðèìåð, â ðàííèõ ðàáîòàõ
èç-çà íåçàâåðø¸ííîé òèïèçàöèè ôèãóðèðóþò òà-
êèå ðåëèêòîâûå Y-ãàïëîãðóïïû êàê F, P è K. Â äðó-
ãèõ ðàáîòàõ íåêîòîðûå ãàïëîãðóïïû áûëè èñêëþ-
÷åíû èç èññëåäîâàíèÿ, à èõ íîñèòåëè îòíåñåíû ê
ãðóïïå «äðóãèå». Ðÿä èññëåäîâàíèé áûë ïîñâÿù¸í
èçó÷åíèþ äîëè ïðèñóòñòâèÿ êàêîé-òî îäíîé ãàï-

ëîãðóïïû ó ðàçíûõ íàðîäîâ ìèðà [Cruciani et al.,
2004; Underhill et al., 2015]. Â ýòîé ñâÿçè ïðèøëîñü
ñóçèòü èñïîëüçóåìûå èñòî÷íèêè, ñðåäè êîòîðûõ
àäåêâàòíûìè ïî òèïèçàöèè ãàïëîãðóïï è èõ ïðå-
çåíòàáåëüíîñòè (ñîãëàñíî öåëÿì çàïëàíèðîâàí-
íîé ðàáîòû) îêàçàëèñü òîëüêî òðè ïóáëèêàöèè
[Zerjal et al., 2002; Grugni et al., 2012; Azerbaijan
DNA Project URL: https://www.familytreedna.com/
public/Azerbaijan/default.aspx?section=yresults
(äàòà îáðàùåíèÿ – 01.11.2018)].

Â êà÷åñòâå îðèåíòèðà ïî õàðàêòåðíûì ñóáêëà-
äàì ðàññìàòðèâàëèñü îòêðûòûå äàííûå [Azerbaijan
DNA Project URL: https://www.familytreedna.com/
public/Azerbaijan/default.aspx?section=yresults (äàòà
îáðàùåíèÿ – 01.11.2018)], êîòîðûå ìû ñî÷ëè öå-
ëåñîîáðàçíûì ïðåäñòàâèòü çäåñü â ïå÷àòíîì âèäå
òîæå. Ñóáêëàäû Y-ãàïëîãðóïï îáîçíà÷àëèñü ñîãëàñ-
íî êëàññèôèêàöèÿì Yfull [YTREE V5.05 URL: https://
yfull.com/tree/ (äàòà îáðàùåíèÿ – 01.11.2018).]
(òàáë. 1).

Îòíîñèòåëüíûå ïðîöåíòû íèñõîäÿùèõ ñóá-
êëàäîâ â òàáë. 1 âûñ÷èòûâàëèñü â ïðåäåëàõ áîëü-
øèõ ãàïëîãðóïï. Äàííûå ìàñøòàáèðîâàëè òàê,
÷òîáû âñå îòíîñèòåëüíûå ïðîöåíòû â öåëîì ñî-
ñòàâëÿëè 100%. Ïîñëå òàêîãî ðîäà ãðóïïèðîâêè
áûëè âû÷èñëåíû îòíîñèòåëüíûå ïðîöåíòíûå
äîëè1.

Îáùåå ÷èñëî îáñëåäîâàííûõ íà îñíîâå âñåõ
èñïîëüçîâàííûõ äàííûõ ñîñòàâèëî 176 ÷åëîâåê
(òàáë. 2).

Òàáëèöà âïåðâûå îáúåäèíÿåò ðàçíûå ãðóïïû
àçåðáàéäæàíöåâ. Âåñü ìàòåðèàë îáðàáàòûâàëñÿ
ìåòîäàìè âàðèàöèîííîé ñòàòèñòèêè [Ãëàíö, 1998],
ñ èñïîëüçîâàíèåì ïàêåòà ïðèêëàäíûõ ïðîãðàìì
SPSS.

Ñðàâíåíèå àíàëèçèðóåìûõ äàííûõ ïðîâîäèëè
ñ ïîìîùüþ êîýôôèöèåíòà êîíêîðäàöèè ïî ìåòîäó
Ì.Ä. Êåíäàëëà [Ëàãóòèí, 2007; Kendall, 1990]. Ìå-
òîä ïîçâîëÿåò âûÿâèòü ñîãëàñîâàííîñòü äàííûõ
íåçàâèñèìûõ èñòî÷íèêîâ ïî íåñêîëüêèì ôàêòîðàì
(ãàïëîãðóïïàì). Êîýôôèöèåíò êîíêîðäàöèè Êåí-
äàëëà W, íàçûâàåìûé òàêæå êîýôôèöèåíòîì ñî-
ãëàñîâàííîñòè, ïðè íàëè÷èè ñâÿçàííûõ ðàíãîâ âû-
÷èñëÿåòñÿ ïî ôîðìóëå:

ãäå m – ÷èñëî èñòî÷íèêîâ; n – ÷èñëî ôàêòî-
ðîâ (ãàïëîãðóïï); S – ñóììà êâàäðàòîâ ðàçíîñòåé

1 Òàêîå ïðèáëèæåíèå â íåêîòîðîé ñòåïåíè óñëîâíî, è
âåðîÿòíîñòü îöåíêè ðàñïðîñòðàíåíèÿ (â %) êàêîé-ëèáî
ãàïëîãðóïïû ýôôåêòèâíåå èñêàòü ìåòîäîì ëîãèñòè÷å-
ñêîé ðåãðåññèè. Îäíàêî â ðàññìàòðèâàåìîì ñëó÷àå çàäà-
÷à çàêëþ÷àëàñü â ïðåäâàðèòåëüíîé îöåíêå ñîîòíîøåíèÿ
Y-ãàïëîãðóïï ïî äàííûì ðàçíûõ àâòîðîâ.
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Òàáëèöà 1. Ñòàòèñòèêà ïî Y-ÄÍÊ àçåðáàéäæàíöåâ ïî ëèòåðàòóðíûì äàííûì [Azerbaijan DNA Project.
https://www.familytreedna.com/public/Azerbaijan/default.aspx?section=yresults] (n=94 ÷åë.)

Table 1. Statistics on Y-DNA of Azerbaijanis according to [Azerbaijan DNA Project.
https://www.familytreedna.com/public/Azerbaijan/default.aspx?section=yresults] (n=94)

Òàáëèöà 2. Ïåðå÷åíü èñïîëüçîâàííûõ ðàáîò è ñòàòèñòèêà ïî äàííûì Y-ÄÍÊ àçåðáàéäæàíöåâ (n=176)
Table 2. List of used articles and statistics on the Y-DNA data of Azerbaijanis (n=176)
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ðàíãîâ (îòêëîíåíèé îò ñðåäíåãî); B – ñóììàðíàÿ
âåëè÷èíà ïîïðàâî÷íûõ êîýôôèöèåíòîâ, êîòîðûå
âûñ÷èòûâàþòñÿ äëÿ ñâÿçàííûõ ðàíãîâ êàæäîãî èñ-
òî÷íèêà. Ñàì ïîïðàâî÷íûé êîýôôèöèåíò ïðåäñòàâ-
ëÿåò ñóììó çíà÷åíèé âûðàæåíèÿ (B3

r– Br), ãäå r –
êîëè÷åñòâî ïîâòîðÿþùèõñÿ ýëåìåíòîâ ó êîíêðåò-
íîãî èñòî÷íèêà â ìàòðèöå ðàíãîâ, âûðàæåíèå âû-
÷èñëÿåòñÿ äëÿ âñåõ ñëó÷àåâ ïîâòîðà.

Åñëè W<0,2, òî ýòî ãîâîðèò î ñëàáîé ñîãëà-
ñîâàííîñòè äàííûõ, íåàäåêâàòíîé îöåíêå ðàñïðå-
äåëåíèÿ ãàïëîãðóïï â ïîïóëÿöèè, áåç âîçìîæíîñòè
âûñêàçàòüñÿ î êàêîé-ëèáî òåíäåíöèè â öåëîì.

W>0,6 ãîâîðèò î ñèëüíîé ñîãëàñîâàííîñòè
äàííûõ, ÷òî îçíà÷àåò êàê ìèíèìóì ñõîæåñòü îá-
íàðóæåííûõ òåíäåíöèé êàðòèíû ðàñïðåäåëåíèÿ
ãàïëîãðóïï.

Òàáëèöà 3. Îáùàÿ ñòàòèñòèêà ïî ñóáêëàäàì Y-ÄÍÊ àçåðáàéäæàíöåâ (n=176)
Table 3. General statistics on Y-DNA subclades of Azerbaijanis (n=176)

Результаты

Â ðåçóëüòàòå àíàëèçà ðàáîò [Zerjal et al., 2002;
Grugni et al., 2012; Azerbaijan DNA Project URL:
https://www.familytreedna.com/public/Azerbaijan/
default.aspx?section=yresults (äàòà îáðàùåíèÿ –
01.11.2018)] áûëà ñîñòàâëåíà îáùàÿ îöåíî÷íàÿ òàá-
ëèöà ïî ðàçíîîáðàçèþ ñóáêëàäîâ Y-ÄÍÊ (òàáë. 3)

Âû÷èñëåííûé êîýôôèöèåíò êîíêîðäàöèè
Êåíäàëëà W=0,83, ÷òî óêàçûâàåò íà âûñîêóþ ñòå-
ïåíü ñîãëàñîâàííîñòè èòîãîâ ðàáîòû ðàçëè÷íûõ àâ-
òîðîâ, è ïîçâîëÿåò îáîñíîâàòü àäåêâàòíîñòü ýòèõ
äàííûõ. Îöåíêà çíà÷èìîñòè êîýôôèöèåíòà êîíêîð-
äàöèè ñ ïîìîùüþ êðèòåðèÿ ñîãëàñîâàíèÿ Ïèðñî-
íà ïîêàçàëà âûñîêóþ äîñòîâåðíîñòü ðåçóëüòàòîâ
äàííîãî òåñòà ïðè óðîâíå çíà÷èìîñòè α=0,01.
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Òàêèì îáðàçîì, ñðàâíåíèå ðàçëè÷íûõ, íåçà-
âèñèìûõ äðóã îò äðóãà ðåçóëüòàòîâ îáíàðóæèâà-
åò çíà÷èòåëüíóþ ñõîæåñòü ïî îáùèì èòîãàì ýòèõ
èññëåäîâàíèé. Ïîëàãàÿñü íà ýòè ðåçóëüòàòû, ìû
ñ÷èòàåì äîïóñòèìûì ãîâîðèòü î âîçìîæíîñòè èõ
îáúåäèíåíèÿ. Íà äàííîì ýòàïå ðàçðàáîòêè ïðî-
åêòà ïî èçó÷åíèþ ãåíåòè÷åñêîãî ðàçíîîáðàçèÿ
àçåðáàéäæàíöåâ óêàçàííîå ïðîöåíòíîå ðàñïðå-
äåëåíèå ïðåäñòàâëÿåòñÿ íàèáîëåå àäåêâàòíûì.

Обсуждение

Êàê ñëåäóåò èç òàáëèöû 3, äëÿ ïàòðèëèíåéíîé
÷àñòè ãåíîôîíäà àçåðáàéäæàíöåâ ãàïëîãðóïïû
J-P209, R-Y482 è G-P15 ÿâëÿþòñÿ ñâîåãî ðîäà áà-
çèñíûìè.

Ïðè ñðàâíåíèè äàííûõ èç òàáëèö ðåçóëüòàòû
ïî äîìèíèðóþùèì ãàïëîãðóïïàì íå ñòîëü ðàçíÿò-
ñÿ. Îäíàêî ïî ìàëî âñòðå÷àþùèìñÿ ãàïëîãðóïïàì
îòëè÷èÿ äîñòàòî÷íî çàìåòíû. Îñîáåííî ýòî êîñ-
íóëîñü ãàïëîãðóïï Q-M242, I-P78, H-M52, C-M217,
O-F238, N-P43 è T-CTS6507: îòëè÷èÿ, êàê â ñòîðîíó
óìåíüøåíèÿ, òàê è óâåëè÷åíèÿ â 2 ðàçà è áîëåå.

Â äàííîì ñëó÷àå äàòü îäíîçíà÷íóþ èíòåð-
ïðåòàöèþ òàêèì ðàçëè÷èÿì çàòðóäíèòåëüíî.
Íàáëþäàåìîå ÿâëåíèå ìîæíî îáúÿñíèòü êàê íå-
áîëüøèìè ðàçìåðàìè âûáîðîê, òàê è ðàçëè÷íûì
èõ èåðàðõè÷åñêèì óðîâíåì (ãîðîä, äåðåâíÿ è ò. ï.)
è äðóãèìè ôàêòîðàìè.

Ñâûøå ïîëîâèíû (54,5%) ñîñòàâëÿþò ãàïëîã-
ðóïïû ïåðåäíåàçèàòñêîãî ïðîèñõîæäåíèÿ – E-M35,
G-P15, J-P209 è T-CTS6507, ïîÿâëåíèå êîòîðûõ
ìîæíî ñâÿçàòü ñ ïëåìåíàìè èç çîíû «Ïëîäîðîäíî-
ãî ïîëóìåñÿöà», çàñåëèâøèìè Çàêàâêàçüå â ìåçî- è
íåîëèòè÷åñêóþ ýïîõó [Nasidze et al., 2004].

Âîñòî÷íîåâðîïåéñêèå ñóáêëàäû ãàïëîãðóïïû R
(R-Z2103, R-PF7562, R-Y4364) îõâàòûâàþò îêîëî
20% èññëåäîâàííûõ è ñâèäåòåëüñòâóþò î ñâÿçÿõ
Çàêàâêàçüÿ ñ äðåâíèì íàñåëåíèåì Âîñòî÷íîåâðî-
ïåéñêîé ðàâíèíû [Nasidze et al., 2003].

Îêîëî 18% ïðèõîäèòñÿ íà ãàïëîãðóïïû öåíò-
ðàëüíîàçèàòñêîãî ïðîèñõîæäåíèÿ – C-M217, N-P43,
O-F238, Q-M242, R-Z93 è R-M478, êîòîðûå ìîæíî
ñîïîñòàâèòü ñ âíóøèòåëüíîé ìèãðàöèåé ïëåì¸í èç
ýòèõ ðåãèîíîâ â ñðåäíèå âåêà [Khusnutdinova et
al., 2012].

Ìåíüøå âñåãî (6%) ñîñòàâëÿþò ãàïëîãðóïïû
L-L595, H-M52 è R-F1092, óêàçûâàþùèå íà ñâÿçü
ñ þæíîàçèàòñêèì ðåãèîíîì [Watkins et al., 2008].
Çàïàäíîåâðîïåéñêîå âëèÿíèå (R-L2, I-P78) ñóì-
ìàðíî íå ïðåâûøàåò 1-2%.

Ðàçóìååòñÿ, óêàçàííûå ðåçóëüòàòû ïî ðàçíî-
îáðàçèþ ñóáêëàäîâ ÿâëÿþòñÿ ïðåäâàðèòåëüíûìè
è èõ íåëüçÿ ðàññìàòðèâàòü â êà÷åñòâå îêîí÷àòåëü-
íîãî ïîðòðåòà Y-ÄÍÊ ñîâðåìåííûõ àçåðáàéäæàí-
öåâ. Äëÿ áîëåå ãëóáîêèõ âûâîäîâ íåîáõîäèìû
äàëüíåéøèå èññëåäîâàíèÿ, êàê â Àçåðáàéäæàí-
ñêîé Ðåñïóáëèêå, òàê è â ñîïðåäåëüíûõ ðåãèîíàõ
ñî çíà÷èòåëüíûì àçåðáàéäæàíñêèì íàñåëåíèåì –
Èðàíñêîì Àçåðáàéäæàíå, Þæíîì Äàãåñòàíå è Ãðó-
çèè, ïðè÷¸ì îáùåå êîëè÷åñòâî îáñëåäîâàííûõ
äîëæíî áûòü êàê ìèíèìóì ÷åòûð¸õçíà÷íûì.

Выводы

Ñ ïðèìåíåíèåì ìåòîäîâ áèîëîãè÷åñêîé ñòàòèñ-
òèêè íà îñíîâå èçó÷åíèÿ èíôîðìàöèè èç ðàçëè÷íûõ
íåçàâèñèìûõ èñòî÷íèêîâ ïîêàçàíî ðàñïðåäåëåíèå
ãàïëîãðóïï Y-ÄÍÊ àçåðáàéäæàíöåâ.

Ðåçóëüòàòû àíàëèçà ñ èñïîëüçîâàíèåì ìåòîäà
ðàíãîâ Êåíäàëëà äîïóñêàþò âîçìîæíîñòü îáúåäè-
íåíèÿ èìåþùèõñÿ ïî ãàïëîãðóïïàì Y-ÄÍÊ ðåçóëü-
òàòîâ â åäèíóþ âûáîðêó èç 176 ÷åëîâåê, êîòîðàÿ íà
ñåãîäíÿøíèé äåíü â íåêîòîðîé ñòåïåíè èëëþñòðè-
ðóåò ðàçíîîáðàçèå ïàòðèëèíåéíûõ ãàïëîãðóïï
àçåðáàéäæàíöåâ.

Ïî ïîëó÷åííûì îöåíêàì, ïðèìåðíî 55% ãåíî-
ôîíäà ñîñòàâëÿþò ãàïëîãðóïïû E-M35, G-P15, J-P209
è T-CTS6507, ñâÿçûâàåìûå ñ çàñåëåíèåì Çàêàâ-
êàçüÿ â ìåçî- è íåîëèòè÷åñêóþ ýïîõó, îêîëî 20%
îõâàòûâàþò âîñòî÷íî-åâðîïåéñêèå ñóáêëàäû ãàïëî-
ãðóïïû R è 18% ýòî ãàïëîãðóïïû öåíòðàëüíîàçè-
àòñêîãî ïðîèñõîæäåíèÿ (C-M217, N-P43, O-F238,
Q-M242, R-Z93 è R-M478). Îñòàëüíàÿ ÷àñòü ïðè-
õîäèòñÿ íà ãàïëîãðóïïû þæíîàçèàòñêîãî (L-L595,
H-M52 è R-F1092) è çàïàäíîåâðîïåéñêîãî ïðîèñ-
õîæäåíèÿ.

Â îòëè÷èå îò ïðåäûäóùèõ àâòîðîâ, ñ÷èòàâøèõ
ïàòðèëèíåéíûé ãåíîôîíä àçåðáàéäæàíöåâ ïðàê-
òè÷åñêè ïîëíîñòüþ áëèæíåâîñòî÷íûì, ïîëó÷åí-
íûå äàííûå ïîçâîëÿþò óòâåðæäàòü îùóòèìîå
(ñâûøå 30%) ïðèñóòñòâèå ïîòîìêîâ èç Âîñòî÷íîé
Åâðîïû, Öåíòðàëüíîé è Þæíîé Àçèè.
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EVALUATION OF YQDNA DIVERSITY OF AZERBAIJANIS

The diversity of the Y-DNA of Azerbaijanis from certain regions of Azerbaijan, Iran, and Southern Dagestan
was analyzed based on various independent literature data and the results of the Azerbaijan DNA Project at
Family Tree DNA laboratory.

Materials and methods. DNA of 176 individuals was analyzed integrating different regional subgroups
of Azerbaijanis ethnos for the first time. Subclades of Y-DNA haplogroups are named according to Yfull
classification. General trends of haplogroups’ distribution are presented in this paper.

Results and discussion. Kendall concordance ratio is W=0.83 (α=0.01) indicating a high degree of
consistency in the results of various independent studies. Based on these results we propose a preliminary
assessment of the diversity of Y-DNA subclades of a united sample of Azerbaijanis and possible clusters.

More than half of all studied individuals carry haplogroups of Middle Eastern origin (E-M35, G-P15,
J-P209, and T-CTS6507) that can be associated with tribes from the «Fertile Crescent» area of Meso- and
Neolithic epoch. Eastern European subclades of the haplogroup R (R-Z2103, R-PF7562, R-Y4364) with the
subclades of Central Asian origin (C-M217, N-P43, O-F238, Q-M242, R-Z93, R-M478) cover about 38%
people and indicate, most likely, migrations from the eastern and north-eastern geographical bridgeheads.
Haplogroups of South Asian and Western European origin were also identified, but with a rather low frequency
of occurrence.
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