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ÒÚ‚ÂÌÌÓÈ ÏËÚÓıÓÌ‰Ë‡Î¸ÌÓÈ Ô‡ÚÓÎÓ„ËÂÈ, ‡ Ú‡ÍÊÂ ‚
ÍÓÌÚÓÎ¸Ì˚ı ‚˚·ÓÍ‡ı ÎËˆ ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ Â‚Ó-
ÔÂÈÒÍÓ„Ó ÔÓËÒıÓÊ‰ÂÌËfl [2–9]. ùÚÓ ÔÓÁ‚ÓÎËÎÓ ‚˚-
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polymerase gamma (POLG1) gene has been studied in individuals of different ethnoracial ancestry (in
Russians and Buryats) with already known genotypes of microsatellite CAG-repeat of this gene. It was
found that alleles with the number of repeats unequal to 10 are more often detected on the background
of haplotype íí than ëë. Results of phylogenetic analysis of the POLG1 gene intron 2 nucleotide se-
quences in humans and chimpanzee have shown that haplotype TT heterogeneous in relation to CAG-
repeat polymorphism appears to be evolutionary younger than haplotype ëC. The data obtained can be
used for further studies of relationships between CAG-repeat polymorphisms and male infertility.
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equilibrium, population polymorphism

ìÑä 575.174



624

åéãÖäìãüêçÄü ÅàéãéÉàü      ÚÓÏ 43      ‹ 4      2009

å‡Îfl˜ÛÍ Ë ‰.

(10-CAG-‡ÎÎÂÎ¸), ‚ÒÚÂ˜‡ÂÚÒfl Ì‡Ë·ÓÎÂÂ ˜‡ÒÚÓ ‚Ó
‚ÒÂı ËÁÛ˜ÂÌÌ˚ı Â‚‡ÁËÈÒÍËı ÔÓÔÛÎflˆËflı: ÓÚ èÓÎ¸-
¯Ë ‰Ó äÓÂË Â„Ó ˜‡ÒÚÓÚ‡ ËÁÏÂÌflÂÚÒfl ‚ ‰Ë‡Ô‡ÁÓÌÂ ÓÚ
88 ‰Ó 96% ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ [12]. àÁ ÓÒÚ‡Î¸Ì˚ı ‡ÎÎÂ-
ÎÂÈ, ı‡‡ÍÚÂËÁÛ˛˘ËıÒfl ˜ËÒÎÓÏ ÔÓ‚ÚÓÓ‚, ÌÂ ‡‚-
Ì˚Ï 10 (ÌÂ-10-CAG-‡ÎÎÂÎË), Ì‡Ë·ÓÎÂÂ ‚˚ÒÓÍ‡ ̃ ‡ÒÚÓ-
Ú‡ ‡ÎÎÂÎfl Ò 11 ÔÓ‚ÚÓ‡ÏË (6.7%). 

èÓÎËÏÓÙËÁÏ CAG-ÔÓ‚ÚÓ‡ ÏÓÊÂÚ ËÏÂÚ¸ ÙÛÌÍ-
ˆËÓÌ‡Î¸ÌÓÂ ÁÌ‡˜ÂÌËÂ, Ú‡Í Í‡Í ÓÌ ÍÓ‰ËÛÂÚ ÔÓÎË„ÎÛ-
Ú‡ÏËÌÓ‚˚È Û˜‡ÒÚÓÍ ÔÓÎËÏÂ‡Á˚, ËÁÏÂÌÂÌËÂ ‰ÎËÌ˚
ÍÓÚÓÓ„Ó ÏÓÊÂÚ ÔÓ‚ÎËflÚ¸ Ì‡ ÚÓ˜ÌÓÒÚ¸ ÒËÌÚÂÁ‡ Ñçä
Ë ÔË‚ÂÒÚË ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ Í Ó¯Ë·Í‡Ï ÂÔÎËÍ‡ˆËË
(ÚÓ˜Â˜Ì˚Ï ‰ÂÎÂˆËflÏ Ë ËÌÒÂˆËflÏ ÌÛÍÎÂÓÚË‰Ó‚ Ë
ÌÛÍÎÂÓÚË‰Ì˚Ï Á‡ÏÂÌ‡Ï ÏÚÑçä) [13]. èÓÍ‡Á‡ÌÓ, ̃ ÚÓ
˜‡ÒÚÓÚ‡ „ÂÌÓÚËÔ‡ (CAG)ÌÂ-10/(CAG)ÌÂ-10 ‰ÓÒÚÓ‚ÂÌÓ
ÔÓ‚˚¯ÂÌ‡ ‚ ‚˚·ÓÍ‡ı ÏÛÊ˜ËÌ, ı‡‡ÍÚÂËÁÛ˛˘ËıÒfl
·ÂÒÔÎÓ‰ËÂÏ (‡ÁÓÓÒÔÂÏËÂÈ), ‡ Ú‡ÍÊÂ Û Ô‡ˆËÂÌÚÓ‚ Ò
ÒÂÏËÌÓÏÓÈ flË˜Í‡ [8, 11]. ïÓÚfl ‚ ‰Û„Ëı ËÒÒÎÂ‰Ó‚‡ÌË-
flı ‡ÒÒÓˆË‡ˆËfl „ÂÌÓÚËÔ‡ (CAG)ÌÂ-10/(CAG)ÌÂ-10 Ò ‡ÁÓÓÒ-
ÔÂÏËÂÈ ÌÂ ÔÓ‰Ú‚Â‰ËÎ‡Ò¸ [9, 14–17], ‚ÓÁÏÓÊÌÓÒÚ¸
ÒÛ˘ÂÒÚ‚Ó‚‡ÌËfl Ú‡ÍÓÈ ‡ÒÒÓˆË‡ˆËË ‚ ÓÔÂ‰ÂÎÂÌÌ˚ı
ÛÒÎÓ‚Ëflı ‚ÔÓÎÌÂ ‚ÂÓflÚÌ‡. 

ó‡ÒÚÓÚ‡ „ÂÌÓÚËÔ‡ (CAG)ÌÂ-10/(CAG)ÌÂ-10 ‚‡¸ËÛÂÚ
Ì‡ ˝ÚÌÓ‡ÒÓ‚ÓÏ ÛÓ‚ÌÂ ÓÚ 0.5% ‚ ÔÓÔÛÎflˆËflı ÇÓ-
ÒÚÓ˜ÌÓÈ ÄÁËË ‰Ó 2.4% ‚ ÔÓÔÛÎflˆËflı Ö‚ÓÔ˚ [12] Ë ‰Ó
9–11% ‚ ÔÓÔÛÎflˆËflı ÄÙËÍË [9]. àÒÒÎÂ‰Ó‚‡ÌËfl Ó‰-
ÌÓÌÛÍÎÂÓÚË‰ÌÓ„Ó ÔÓÎËÏÓÙËÁÏ‡ „ÂÌ‡ POLG1 ÔÓÍ‡-
Á‡ÎË, ˜ÚÓ ËÏÂ˛ÚÒfl ‰‚Â Ï‡ÊÓÌ˚Â „ÛÔÔ˚ ÒˆÂÔÎÂÌ-
Ì˚ı ‡ÎÎÂÎÂÈ („‡ÔÎÓÚËÔÓ‚) ˝ÚÓ„Ó „ÂÌ‡ ([18]; ‰‡ÌÌ˚Â
ÔÓÂÍÚ‡ HapMap (www.hapmap.org)). í‡Í, ÅÛÈÍËÌ˚Ï
Ë ÒÓ‡‚Ú. [18] ‚ ËÒÒÎÂ‰Ó‚‡ÌËË ÔÓÎËÏÓÙËÁÏ‡ ÎÓÍÛÒÓ‚
rs758130 (T/C) Ë rs2238296 (T/C) „ÂÌ‡ POLG1 ‚ ÔÓÔÛ-
ÎflˆËflı ÚÛ‚ËÌˆÂ‚, ‡ÎÚ‡ÈˆÂ‚, flÍÛÚÓ‚ Ë ÛÒÒÍËı Ó·Ì‡Û-
ÊÂÌÓ ÔÓÎÌÓÂ (ËÎË ÔÓ˜ÚË ÔÓÎÌÓÂ Û ÚÛ‚ËÌˆÂ‚) ÌÂ‡‚-
ÌÓ‚ÂÒËÂ ÔÓ ÒˆÂÔÎÂÌË˛ ‡ÎÎÂÎÂÈ ËÒÒÎÂ‰Ó‚‡ÌÌ˚ı ÎÓÍÛ-
ÒÓ‚. åÂÊ‰Û ÚÂÏ, ı‡‡ÍÚÂ ‡ÒÔÂ‰ÂÎÂÌËfl ‡ÎÎÂÎÂÈ
ÏËÍÓÒ‡ÚÂÎÎËÚÌÓ„Ó CAG-ÔÓ‚ÚÓ‡ ÓÚÌÓÒËÚÂÎ¸ÌÓ
‰‚Ûı „ÛÔÔ „‡ÔÎÓÚËÔÓ‚ „ÂÌ‡ POLG1 ‰Ó ÒËı ÔÓ ÌÂ ËÁÛ-
˜‡ÎË, ıÓÚfl Ú‡Í‡fl ËÌÙÓÏ‡ˆËfl ÏÓÊÂÚ ·˚Ú¸ ÔÓÎÂÁÌ‡
‰Îfl ‚˚flÒÌÂÌËfl ÔË˜ËÌ ‡ÒÒÓˆË‡ˆËË ÏÂÊ‰Û ‚‡Ë‡ÌÚ‡-
ÏË ÔÓÎËÏÓÙËÁÏ‡ ÏËÍÓÒ‡ÚÂÎÎËÚÌÓ„Ó ÎÓÍÛÒ‡ Ë
ÏÛÊÒÍËÏ ·ÂÒÔÎÓ‰ËÂÏ. 

ñÂÎ¸ Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚ˚ – ËÒÒÎÂ‰Ó‚‡ÌËÂ ÔÓÎË-
ÏÓÙËÁÏ‡ ‰‚Ûı ÎÓÍÛÒÓ‚ „ÂÌ‡ POLG1 (rs758130 Ë
rs2238296) Û ËÌ‰Ë‚Ë‰Ó‚ ‡ÁÎË˜ÌÓ„Ó ˝ÚÌÓ‡ÒÓ‚Ó„Ó
ÔÓËÒıÓÊ‰ÂÌËfl (Û ÛÒÒÍËı Ë ·ÛflÚ) Ò ËÁ‚ÂÒÚÌ˚ÏË „Â-
ÌÓÚËÔ‡ÏË ÏËÍÓÒ‡ÚÂÎÎËÚÌÓ„Ó CAG-ÔÓ‚ÚÓ‡, ‚ÍÎ˛-
˜‡fl ‡Ì‡ÎËÁ ‡ÒÔÂ‰ÂÎÂÌËfl Â„Ó ‚‡Ë‡ÌÚÓ‚ ‚ ÒÓÒÚ‡‚Â
‡ÁÎË˜Ì˚ı „‡ÔÎÓÚËÔÓ‚.

ùäëèÖêàåÖçíÄãúçÄü óÄëíú

àÒÒÎÂ‰Ó‚‡Ì˚ ‚˚·ÓÍË ËÌ‰Ë‚Ë‰Ó‚ ËÁ ÛÒÒÍÓ„Ó
Ì‡ÒÂÎÂÌËfl ÅÂÎ„ÓÓ‰ÒÍÓÈ Ó·Î‡ÒÚË (n = 50) Ë ·ÛflÚ
ËÁ ‡ÁÎË˜Ì˚ı ‡ÈÓÌÓ‚ êÂÒÔÛ·ÎËÍË ÅÛflÚËfl (n = 94).
èÓÎËÏÓÙËÁÏ ÎÓÍÛÒÓ‚ rs758130 (T/C) Ë rs2238296
(T/C), ‡ÒÔÓÎÓÊÂÌÌ˚ı ‚ ËÌÚÓÌÂ 2 „ÂÌ‡ POLG1 Ì‡
‡ÒÒÚÓflÌËË ÔËÏÂÌÓ 1500 Ô.Ì. ‰Û„ ÓÚ ‰Û„‡, ËÒ-

ÒÎÂ‰Ó‚‡ÎË Ò ÔÓÏÓ˘¸˛ ÂÒÚËÍˆËÓÌÌÓ„Ó ‡Ì‡ÎËÁ‡
ÒÓ„Î‡ÒÌÓ ÏÂÚÓ‰ËÍÂ, ÓÔËÒ‡ÌÌÓÈ ‡ÌÂÂ ÅÛÈÍËÌ˚Ï Ë
ÒÓ‡‚Ú. [18]. ÑÎfl ‡Ì‡ÎËÁ‡ ËÒÔÓÎ¸ÁÓ‚‡ÎË ÓÔÛ·ÎËÍÓ-
‚‡ÌÌ˚Â Ì‡ÏË ‡ÌÂÂ ‰‡ÌÌ˚Â Ó· ËÁÏÂÌ˜Ë‚ÓÒÚË CAG-
ÔÓ‚ÚÓ‡ ˝ÍÁÓÌ‡ 2 „ÂÌ‡ POLG1 ‚ ÛÍ‡Á‡ÌÌ˚ı ‚˚¯Â
ÔÓÔÛÎflˆËflı [12]. ùÚÓÚ Û˜‡ÒÚÓÍ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ÌÓ-
ÏÂÛ rs28567406 ‚ ·‡ÁÂ ‰‡ÌÌ˚ı dbSNP (www.nc-
bi.nlm.nih.gov/SNP) Ë ‡ÒÔÓÎÓÊÂÌ ÔËÏÂÌÓ ‚ 1500
Ô.Ì. ‚ 5'-Ì‡Ô‡‚ÎÂÌËË ÓÚ ÎÓÍÛÒ‡ rs2238296. í‡ÍËÏ
Ó·‡ÁÓÏ, ÔÓfl‰ÓÍ ‡ÒÔÓÎÓÊÂÌËfl ÎÓÍÛÒÓ‚ ÒÎÂ‰Û˛-
˘ËÈ (‚ Ì‡Ô‡‚ÎÂÌËË 5'  3'): rs28567406 (ÏËÍÓ-
Ò‡ÚÂÎÎËÚÌ˚È CAG-ÔÓ‚ÚÓ) – rs2238296 – rs758130.
àÒÔÓÎ¸ÁÓ‚‡ÌÌ‡fl ‚ ‡·ÓÚÂ ÌÛÏÂ‡ˆËfl ÌÛÍÎÂÓÚË‰-
Ì˚ı ÔÓÁËˆËÈ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ Ú‡ÍÓ‚ÓÈ ‚ ÔÓÒÎÂ‰Ó‚‡-
ÚÂÎ¸ÌÓÒÚË „ÂÌ‡ POLG1, Ì‡ıÓ‰fl˘ÂÈÒfl ‚ ·‡ÁÂ ‰‡ÌÌ˚ı
GenBank (www.ncbi.nlm.nih.gov/Genbank) ÔÓ‰ ÌÓÏÂ-
ÓÏ Äë133637. 

ÑÎfl ‡Ì‡ÎËÁ‡ ËÁÏÂÌ˜Ë‚ÓÒÚË ÌÛÍÎÂÓÚË‰ÌÓÈ ÔÓÒÎÂ-
‰Ó‚‡ÚÂÎ¸ÌÓÒÚË ËÌÚÓÌ‡ 2 „ÂÌ‡ POLG1 ËÒÒÎÂ‰Ó‚‡ÎË
Û˜‡ÒÚÓÍ Ñçä ‰ÎËÌÓÈ 716 Ô.Ì., ‡ÒÔÓÎÓÊÂÌÌ˚È ÏÂÊ-
‰Û ÎÓÍÛÒ‡ÏË rs28567406 (CAG-ÔÓ‚ÚÓ) Ë rs2238296.
ùÚÓÚ Û˜‡ÒÚÓÍ Ñçä ‡ÏÔÎËÙËˆËÓ‚‡ÎË, ËÒÔÓÎ¸ÁÛfl
Ô‡ÈÏÂ˚ 5'-ACAACCTGGACCAGCACTTC-3' Ë 5'-
AAAGGCTGGGGATGCTAAAT-3', ÔÓ‰Ó·‡ÌÌ˚Â Ò
ÔÓÏÓ˘¸˛ ÔÓ„‡ÏÏ˚ Primer3 [19]. 35 ˆËÍÎÓ‚ èñê
ÔÓ‚Ó‰ËÎË ‚ ÒÎÂ‰Û˛˘ÂÏ ÚÂÏÔÂ‡ÚÛÌÓÏ ÂÊËÏÂ:
94°ë – 30 Ò, 50°ë – 60 Ò Ë 72°ë – 60 Ò. ÄÏÔÎËÙËˆËÓ-
‚‡ÌÌ˚Â Û˜‡ÒÚÍË Ñçä ÒÂÍ‚ÂÌËÓ‚‡ÎË Ò ËÒÔÓÎ¸ÁÓ‚‡-
ÌËÂÏ Ì‡·Ó‡ ‰Îfl ˆËÍÎË˜ÂÒÍÓ„Ó ÒÂÍ‚ÂÌËÓ‚‡ÌËfl
Ñçä Big Dye Terminator (“Applied Biosystems”, v. 3.1)
Ë „ÂÌÂÚË˜ÂÒÍÓ„Ó ‡Ì‡ÎËÁ‡ÚÓ‡ ABI Prism 3130 (“Ap-
plied Biosystems”, ëòÄ). ÑÎfl ‚˚‡‚ÌË‚‡ÌËfl Ë ‡Ì‡ÎË-
Á‡ ÌÛÍÎÂÓÚË‰Ì˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ ËÒÔÓÎ¸ÁÓ‚‡-
ÎË ÔÓ„‡ÏÏ˚ Ô‡ÍÂÚ‡ MEGA 3.1 [20]. 

ëÓÓÚ‚ÂÚÒÚ‚ËÂ ‡ÒÔÂ‰ÂÎÂÌËfl „ÂÌÓÚËÔÓ‚ ‡‚ÌÓ-
‚ÂÒË˛ ï‡‰Ë-Ç‡ÈÌ·Â„‡, ÌÂ‡‚ÌÓ‚ÂÒËÂ ÔÓ ÒˆÂÔÎÂ-
ÌË˛ Ë ÒÚÛÍÚÛÛ „‡ÔÎÓÚËÔÓ‚ ‡Ì‡ÎËÁËÓ‚‡ÎË Ò ÔÓ-
ÏÓ˘¸˛ Ô‡ÍÂÚ‡ ÔÓ„‡ÏÏ Arlequin 3.01 [21]. ÑÎfl
ÓÔÂ‰ÂÎÂÌËfl ˜‡ÒÚÓÚ˚ „‡ÔÎÓÚËÔÓ‚ ËÒÔÓÎ¸ÁÓ‚‡ÎË
‡Î„ÓËÚÏ EM, ÓÒÌÓ‚‡ÌÌ˚È Ì‡ ÏÂÚÓ‰Â Ï‡ÍÒËÏ‡Î¸-
ÌÓ„Ó Ô‡‚‰ÓÔÓ‰Ó·Ëfl [22]. ç‡Ë·ÓÎÂÂ ‚ÂÓflÚÌ˚Â
ÒÚÛÍÚÛ˚ „‡ÔÎÓÚËÔÓ‚ ÂÍÓÌÒÚÛËÓ‚‡ÎË ËÁ ÏÛÎ¸-
ÚËÎÓÍÛÒÌ˚ı „ÂÌÓÚËÔÓ‚ Ò ÔÓÏÓ˘¸˛ ‡Î„ÓËÚÏ‡ ELB,
ÓÒÌÓ‚‡ÌÌÓ„Ó Ì‡ ÔÒÂ‚‰Ó·‡ÈÂÒÓ‚ÒÍÓÏ ÔÓ‰ıÓ‰Â [21].
ëÚÂÔÂÌ¸ ‰Ë‚Â„ÂÌˆËË ÏÂÊ‰Û ÌÛÍÎÂÓÚË‰Ì˚ÏË ÔÓ-
ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚflÏË ËÌÚÓÌ‡ 2 „ÂÌ‡ POLG1 ‡Ò-
Ò˜ËÚ˚‚‡ÎË, ÓÒÌÓ‚˚‚‡flÒ¸ Ì‡ p-‰ËÒÚ‡ÌˆËflı, Ò ÔÓÏÓ-
˘¸˛ Ô‡ÍÂÚ‡ ÔÓ„‡ÏÏ MEGA 3.1 [20].

êÖáìãúíÄíõ à éÅëìÜÑÖçàÖ

àÒÒÎÂ‰Ó‚‡ÌËÂ ÔÓÎËÏÓÙËÁÏ‡ ÎÓÍÛÒÓ‚ rs758130 Ë
rs2238296 „ÂÌ‡ POLG1 Û ÛÒÒÍËı Ë ·ÛflÚ ÔÓÍ‡Á‡ÎÓ,
˜ÚÓ „ÂÌÓÚËÔ˚ ‡ÒÔÂ‰ÂÎÂÌ˚ ‚ ÔÓÔÛÎflˆËflı ÒıÓ‰Ì˚Ï
Ó·‡ÁÓÏ (Ú‡·Î. 1). ó‡ÒÚÓÚ‡ ‡ÎÎÂÎfl rs758130*ë Û ·Û-
flÚ ÒÓÒÚ‡‚ËÎ‡ 42%, Û ÛÒÒÍËı – 38%; ˜‡ÒÚÓÚ‡ ‡ÎÎÂÎfl
rs2238296*C Û ·ÛflÚ ÒÓÒÚ‡‚ËÎ‡ 36%, Û ÛÒÒÍËı – 35%.
Ç ËÒÒÎÂ‰Ó‚‡ÌÌ˚ı ‚˚·ÓÍ‡ı ‡ÒÔÂ‰ÂÎÂÌËÂ „ÂÌÓÚË-
ÔÓ‚ ÔÓ ÔÓÎËÏÓÙËÁÏÛ ÓÚ‰ÂÎ¸Ì˚ı ÎÓÍÛÒÓ‚ ÌÂ ÓÚÍÎÓ-
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ÌflÂÚÒfl ÓÚ ‡‚ÌÓ‚ÂÒËfl ï‡‰Ë-Ç‡ÈÌ·Â„‡. èÓÎÛ˜ÂÌ-
Ì˚Â ‰‡ÌÌ˚Â Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛Ú Ó ÒÛ˘ÂÒÚ‚Ó‚‡ÌËË
Ô‡ÍÚË˜ÂÒÍË ÔÓÎÌÓ„Ó ÌÂ‡‚ÌÓ‚ÂÒËfl ÔÓ ÒˆÂÔÎÂÌË˛
ÏÂÊ‰Û ÎÓÍÛÒ‡ÏË rs758130 Ë rs2238296 (r2 = 0.844 Û
ÛÒÒÍËı, r2 = 0.799 Û ·ÛflÚ, D' = 1 Ë  = 0 ‰Îfl Ó·ÂËı ÔÓ-
ÔÛÎflˆËÈ). ùÚÓ ÒÓ„Î‡ÒÛÂÚÒfl Ò ÂÁÛÎ¸Ú‡Ú‡ÏË ‡·ÓÚ˚
ÅÛÈÍËÌ‡ Ë ÒÓ‡‚Ú. [18], ÍÓÚÓ˚Â ËÒÒÎÂ‰Ó‚‡ÎË ‡ÒÔÂ-
‰ÂÎÂÌËÂ „ÂÌÓÚËÔÓ‚ Ë „‡ÔÎÓÚËÔÓ‚ „ÂÌ‡ POLG1 ÔÓ ÎÓ-
ÍÛÒ‡Ï rs758130 Ë rs2238296 Û Ì‡ÒÂÎÂÌËfl ëË·ËË (Û ÚÛ-
‚ËÌˆÂ‚, ‡ÎÚ‡ÈˆÂ‚, flÍÛÚÓ‚ Ë ÛÒÒÍËı). 

Ç ÔÓÔÛÎflˆËflı ‡ÒÔÓÒÚ‡ÌÂÌ˚, „Î‡‚Ì˚Ï Ó·‡-
ÁÓÏ, ‰‚‡ „‡ÔÎÓÚËÔ‡ – TT Ë CC (Ú‡·Î. 2). É‡ÔÎÓÚËÔ TT
Á‡Â„ËÒÚËÓ‚‡Ì Û ÛÒÒÍËı Ë ·ÛflÚ Ò ˜‡ÒÚÓÚÓÈ 60 Ë
59% ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ, „‡ÔÎÓÚËÔ ëë – Ò ˜‡ÒÚÓÚÓÈ 36%
‚ Ó·ÂËı ÔÓÔÛÎflˆËflı. É‡ÔÎÓÚËÔ íë, ËÏÂ˛˘ËÈ, ÔÓ-‚Ë-
‰ËÏÓÏÛ, ÂÍÓÏ·ËÌ‡ÌÚÌÓÂ ÔÓËÒıÓÊ‰ÂÌËÂ, Á‡Â„Ë-
ÒÚËÓ‚‡Ì Ò ˜‡ÒÚÓÚÓÈ 4% Û ÛÒÒÍËı Ë 5% Û ·ÛflÚ.
ùÚÓÚ ÂÁÛÎ¸Ú‡Ú, ‚ Ó·˘ÂÏ, ÒÓ„Î‡ÒÛÂÚÒfl Ò ‰‡ÌÌ˚ÏË
ÅÛÈÍËÌ‡ Ë ÒÓ‡‚Ú. [18], Û ÍÓÚÓ˚ı „‡ÔÎÓÚËÔ TC Û ÚÛ-
‚ËÌˆÂ‚ Ó·Ì‡ÛÊË‚‡ÂÚÒfl Ò ˜‡ÒÚÓÚÓÈ 2%.

èË ‡Ì‡ÎËÁÂ ı‡‡ÍÚÂ‡ ‡ÒÔÂ‰ÂÎÂÌËfl „ÂÌÓÚËÔÓ‚
ÏËÍÓÒ‡ÚÂÎÎËÚÌÓ„Ó CAG-ÔÓ‚ÚÓ‡ ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ
ËÏÂÂÚÒfl ÒˆÂÔÎÂÌËÂ ÏÂÊ‰Û ÌËÏ Ë ÎÓÍÛÒ‡ÏË rs758130 Ë
rs2238296 (D' > 0.8, p < 0.05). èË ̋ ÚÓÏ ‡ÎÎÂÎË, ı‡‡Í-

ÚÂËÁÛ˛˘ËÂÒfl ˜ËÒÎÓÏ ÔÓ‚ÚÓÓ‚, ÌÂ ‡‚Ì˚Ï 10 (ÌÂ–
10-CAG-‡ÎÎÂÎË), ‚ ÔÓÔÛÎflˆËflı ÛÒÒÍËı Ë ·ÛflÚ Ó·Ì‡-
ÛÊË‚‡˛ÚÒfl ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ ‚ ÒÓÒÚ‡‚Â „‡ÔÎÓÚËÔ‡
TT (Ú‡·Î. 2). ÇÒÂ„Ó Ëı ÔflÚ¸: (CAG)10TT, (CAG)10CC,
(CAG)10TC, (CAG)ÌÂ-10TT Ë (CAG)ÌÂ-10CC. ÄÎÎÂÎ¸ ÌÂ-
10-CAG ‚ ÒÓÒÚ‡‚Â „‡ÔÎÓÚËÔ‡ ëë Ì‡·Î˛‰‡ÎÒfl ÚÓÎ¸ÍÓ
Ó‰ËÌ ‡Á ‚ ÛÒÒÍÓÈ ‚˚·ÓÍÂ (Ú‡·Î. 2), ‚ ÚÓ ‚ÂÏfl Í‡Í
‚ÂÒ¸ ÒÔÂÍÚ ‡ÎÎÂÎÂÈ (ÓÚ 6 ‰Ó 12 ÔÓ‚ÚÓÓ‚) ÏËÍÓÒ‡-
ÚÂÎÎËÚÌÓ„Ó CAG-ÔÓ‚ÚÓ‡ ÓÚÏÂ˜ÂÌ Û TT-„‡ÔÎÓÚËÔÓ‚. 

óÚÓ·˚ ÛÚÓ˜ÌËÚ¸ ‡ÒÔÂ‰ÂÎÂÌËÂ ‡ÎÎÂÎÂÈ CAG-
ÔÓ‚ÚÓ‡ ÓÚÌÓÒËÚÂÎ¸ÌÓ „‡ÔÎÓÚËÔÓ‚, Ï˚ ËÁÛ˜ËÎË ÔÓ-
ÎËÏÓÙËÁÏ ÎÓÍÛÒÓ‚ rs758130 Ë rs2238296 ‚ „ÛÔÔÂ
ËÌ‰Ë‚Ë‰Ó‚ (n = 35), ı‡‡ÍÚÂËÁÛ˛˘ËıÒfl „ÂÌÓÚËÔ‡ÏË
(CAG)10/(CAG)ÌÂ-10 Ë (CAG)ÌÂ-10/(CAG)ÌÂ-10, ËÁ Ó·˘ÂÈ
‚˚·ÓÍË, Ì‡Ò˜ËÚ˚‚‡˛˘ÂÈ 556 ˜ÂÎÓ‚ÂÍ ËÁ ‡ÁÎË˜-
Ì˚ı ÔÓÔÛÎflˆËÈ ÛÒÒÍÓ„Ó Ì‡ÒÂÎÂÌËfl Â‚ÓÔÂÈÒÍÓÈ ˜‡-
ÒÚË êÓÒÒËË. ç‡ÏË ‚˚fl‚ÎÂÌÓ ¯ÂÒÚ¸ „‡ÔÎÓÚËÔÓ‚:
‡ÌÂÂ Ó·Ì‡ÛÊÂÌÌ˚Â (CAG)10TT, (CAG)10CC,
(CAG)ÌÂ-10TT, (CAG)ÌÂ–10CC Ë ÌÓ‚˚Â (CAG)10CT,
(CAG)ÌÂ-10TC (Ú‡·Î. 3 Ë 4). ä‡Í ‚Ë‰ÌÓ, ÌÂ-10-‡ÎÎÂÎË
CAG-ÔÓ‚ÚÓ‡ Í‡ÈÌÂ Â‰ÍÓ Ó·Ì‡ÛÊË‚‡˛ÚÒfl ‚ ÒÓ-
ÒÚ‡‚Â „‡ÔÎÓÚËÔ‡ CC – ‚ÒÂ„Ó 2 ÒÎÛ˜‡fl (3%) ÔÓÚË‚ 35
ÒÎÛ˜‡Â‚ (50%), Á‡Â„ËÒÚËÓ‚‡ÌÌ˚ı ‚ ÒÓÒÚ‡‚Â „‡ÔÎÓ-
ÚËÔ‡ íí (Ú‡·Î. 4). èË ˝ÚÓÏ ÌÂÓ·ıÓ‰ËÏÓ ÓÚÏÂÚËÚ¸,

í‡·ÎËˆ‡ 1.  ê‡ÒÔÂ‰ÂÎÂÌËÂ „ÂÌÓÚËÔÓ‚ ÔÓ ÚÂÏ ÎÓÍÛÒ‡Ï „ÂÌ‡ POLG1 Û ÛÒÒÍËı Ë ·ÛflÚ

ãÓÍÛÒ˚ ó‡ÒÚÓÚ‡ ‚ ÔÓÔÛÎflˆËflı

CAG-ÔÓ‚ÚÓ, ˜ËÒÎÓ rs2238296 rs758130 ÛÒÒÍËÂ (n = 50) ·ÛflÚ˚ (n = 94)

10/10 T/T T/T 0.22 (11) 0.29 (27)

10/10 T/C T/C 0.34 (17) 0.43 (40)

10/10 C/C C/C 0.14 (7) 0.11 (10)

10/10 T/T T/C 0 0.02 (2)

10/10 T/C C/C 0.06 (3) 0.04 (4)

10/10 T/T C/C 0 0.02 (2)

10/ÌÂ-10 T/T T/T 0.16 (8) 0.05 (5)

10/ÌÂ-10 T/C T/C 0.02 (1) 0.04 (4)

10/ÌÂ-10 T/T T/C 0.02 (1) 0

ÌÂ-10/ÌÂ-10 T/T T/T 0.02 (1) 0

ÌÂ-10/ÌÂ-10 T/C T/C 0.02 (1) 0

í‡·ÎËˆ‡ 2.  ê‡ÒÔÂ‰ÂÎÂÌËÂ „‡ÔÎÓÚËÔÓ‚ ÔÓ ÚÂÏ ÎÓÍÛÒ‡Ï „ÂÌ‡ POLG1 Û ÛÒÒÍËı Ë ·ÛflÚ

ãÓÍÛÒ˚ ó‡ÒÚÓÚ‡ ‚ ÔÓÔÛÎflˆËflı

CAG-ÔÓ‚ÚÓ, ˜ËÒÎÓ rs2238296 Rs758130 ÛÒÒÍËÂ 
(2n = 100) ·ÛflÚ˚ (2n = 188)

10 T T 0.47 (47) 0.54 (101)

10 C C 0.35 (35) 0.36 (68)

10 T C 0.04 (4) 0.05 (10)

ÌÂ-10 T T 0.13 (13) 0.05 (9)

ÌÂ-10 C C 0.01 (1) 0

4
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å‡Îfl˜ÛÍ Ë ‰.

˜ÚÓ ÒÔÂÍÚ ‡ÎÎÂÎÂÈ CAG-ÔÓ‚ÚÓ‡, ‚˚fl‚ÎÂÌÌ˚ı ‚ ÒÓ-
ÒÚ‡‚Â „‡ÔÎÓÚËÔÓ‚ íí Ë ëë, ˜‡ÒÚË˜ÌÓ ÔÂÂÒÂÍ‡ÎÒfl:
‚ÂÒ¸ ÒÔÂÍÚ ÓÚ 6 ‰Ó 12 ÔÓ‚ÚÓÓ‚ ‚˚fl‚ÎÂÌ ‚ ÒÓÒÚ‡‚Â
íí-„‡ÔÎÓÚËÔ‡, Ë ˜‡ÒÚ¸ ÒÔÂÍÚ‡ ÓÚ 8 ‰Ó 12 ÔÓ‚ÚÓÓ‚
Á‡Â„ËÒÚËÓ‚‡Ì‡ ‚ ÒÓÒÚ‡‚Â ëë-„‡ÔÎÓÚËÔ‡. Ç ˆÂÎÓÏ
ÊÂ, ÂÁÛÎ¸Ú‡Ú˚ ÔÓÍ‡Á˚‚‡˛Ú, ˜ÚÓ ÌÂÒÚ‡·ËÎ¸ÌÓÒÚ¸
ÏËÍÓÒ‡ÚÂÎÎËÚÌÓ„Ó CAG-ÔÓ‚ÚÓ‡, ÓÔÂ‰ÂÎflÂÏ‡fl
˜‡ÒÚÓÚÓÈ ‡ÎÎÂÎÂÈ Ò ˜ËÒÎÓÏ ÔÓ‚ÚÓÓÏ, ÌÂ ‡‚Ì˚Ï 10,
‚ ÁÌ‡˜ËÚÂÎ¸ÌÓ ·ÓÎ¸¯ÂÈ ÒÚÂÔÂÌË ‚˚‡ÊÂÌ‡ ‚ ÒÓÒÚ‡‚Â
„‡ÔÎÓÚËÔ‡ TT, ˜ÂÏ CC. 

àÒÒÎÂ‰Ó‚‡ÌËÂ ËÁÏÂÌ˜Ë‚ÓÒÚË Û˜‡ÒÚÍ‡ „ÂÌ‡ POLG1
‰ÎËÌÓÈ 716 Ô.Ì., ‡ÒÔÓÎÓÊÂÌÌÓ„Ó ‚ ËÌÚÓÌÂ 2 ÏÂÊ‰Û
CAG-ÔÓ‚ÚÓÓÏ Ë ÎÓÍÛÒÓÏ rs2238296, Û 20 „ÓÏÓÁË„ÓÚ-
Ì˚ı ÔÓ ÎÓÍÛÒ‡Ï rs2238296 Ë rs758130 ËÌ‰Ë‚Ë‰Ó‚ ÔÓ-
Í‡Á‡ÎÓ, ˜ÚÓ ‚ ÌÂÏ ËÏÂ˛ÚÒfl ÚË Ó‰ÌÓÌÛÍÎÂÓÚË‰Ì˚Â
Á‡ÏÂÌ˚, ÍÓÚÓ˚Â ËÁ‚ÂÒÚÌ˚ ËÁ ·‡Á˚ ‰‡ÌÌ˚ı dbSNP
ÔÓ‰ ÌÓÏÂ‡ÏË rs2283430, rs2239286 Ë rs2247233. éÍ‡-
Á‡ÎÓÒ¸, ˜ÚÓ „‡ÔÎÓÚËÔÛ CC ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ „‡ÔÎÓÚËÔ
TCA ‰Îfl ÎÓÍÛÒÓ‚ rs2283430, rs2239286 Ë rs2247233, ‡

„‡ÔÎÓÚËÔÛ TT – ‰‚‡ „‡ÔÎÓÚËÔ‡ GGG Ë GGA. ë‡‚ÌË-
ÚÂÎ¸Ì˚È ‡Ì‡ÎËÁ ÌÛÍÎÂÓÚË‰Ì˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ-
ÒÚÂÈ ˝ÚÓ„Ó Û˜‡ÒÚÍ‡ „ÂÌ‡ POLG1 Û ˜ÂÎÓ‚ÂÍ‡ Ë ¯ËÏ-
Ô‡ÌÁÂ (NW_001225258 ‚ ·‡ÁÂ ‰‡ÌÌ˚ı GenBank) ÔÓÍ‡-
Á‡Î, ˜ÚÓ ‚ ÙËÎÓ„ÂÌÂÚË˜ÂÒÍÓÏ ÓÚÌÓ¯ÂÌËË „‡ÔÎÓÚËÔ
íí ·ÓÎÂÂ ÏÓÎÓ‰ÓÈ: Â„Ó ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË ‚ ·ÓÎ¸-
¯ÂÈ ÒÚÂÔÂÌË ÓÚÎË˜‡˛ÚÒfl ÓÚ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË „‡-
ÔÎÓÚËÔ‡ ¯ËÏÔ‡ÌÁÂ (‚ ÒÂ‰ÌÂÏ, 1.1% ‰Ë‚Â„ÂÌˆËË),
˜ÂÏ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸ „‡ÔÎÓÚËÔ‡ ëë (0.76%).

àÁ ÂÁÛÎ¸Ú‡ÚÓ‚ Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚ˚ ÒÎÂ‰ÛÂÚ Ú‡Í-
ÊÂ, ˜ÚÓ Ë‰ÂÌÚË˜Ì˚Â ÌÂ-10-CAG-‡ÎÎÂÎË ÙÓÏËÓ‚‡-
ÎËÒ¸ ÌÂÁ‡‚ËÒËÏÓ ‚ ‡ÁÌ˚ı „ÛÔÔ‡ı „‡ÔÎÓÚËÔÓ‚ „ÂÌ‡
POLG1. ùÚÓÚ Ù‡ÍÚ ÌÂÓ·ıÓ‰ËÏÓ Û˜ËÚ˚‚‡Ú¸ ÔË ÔÓ-
‚Â‰ÂÌËË ÏÓÎÂÍÛÎflÌÓ-„ÂÌÂÚË˜ÂÒÍËı ËÒÒÎÂ‰Ó‚‡ÌËÈ
ÏÛÊ˜ËÌ Ò ·ÂÒÔÎÓ‰ËÂÏ, ÔÓÒÍÓÎ¸ÍÛ ‚ÔÓÎÌÂ ‚ÓÁÏÓÊÌÓ,
˜ÚÓ ÔÓfl‚ÎÂÌËÂ ‡ÁÓÓÒÔÂÏËË ÏÓÊÂÚ ‡ÒÒÓˆËËÓ‚‡Ú¸-
Òfl Ò „ÂÌÓÚËÔ‡ÏË (CAG)ÌÂ-10/(CAG)ÌÂ-10 Í‡ÍÓÈ-ÚÓ Ó‰ÌÓÈ
ËÁ ‡ÁÌÓ‚Ë‰ÌÓÒÚÂÈ „ÂÌ‡ POLG1. ÇÓÁÏÓÊÌÓ, ˝ÚËÏ Ë
Ó·˙flÒÌflÂÚÒfl Ì‡·Î˛‰‡ÂÏ‡fl ‚ ÎËÚÂ‡ÚÛÂ ÔÓÚË‚ÓÂ-
˜Ë‚ÓÒÚ¸ ÂÁÛÎ¸Ú‡ÚÓ‚ ËÒÒÎÂ‰Ó‚‡ÌËfl ‡ÒÒÓˆË‡ÚË‚Ì˚ı
Ò‚flÁÂÈ ÏÂÊ‰Û ÏÛÊÒÍËÏ ·ÂÒÔÎÓ‰ËÂÏ Ë ÔÓÎËÏÓÙËÁ-
ÏÓÏ ÏËÍÓÒ‡ÚÂÎÎËÚÌÓ„Ó CAG-ÔÓ‚ÚÓ‡ „ÂÌ‡ POLG1.
ÑÎfl ÔÓ‰Ú‚ÂÊ‰ÂÌËfl ˝ÚÓ„Ó ÔÂ‰ÔÓÎÓÊÂÌËfl ÚÂ·Û˛Ú-
Òfl ‰ÓÔÓÎÌËÚÂÎ¸Ì˚Â ËÒÒÎÂ‰Ó‚‡ÌËfl ÔÓÎËÏÓÙËÁÏ‡ „Â-
Ì‡ POLG1 ‚ ÌÓÏÂ Ë ÔË Ì‡Û¯ÂÌËË ÒÔÂÏ‡ÚÓ„ÂÌÂÁ‡. 

Ä‚ÚÓ˚ ‚˚‡Ê‡˛Ú ·Î‡„Ó‰‡ÌÓÒÚ¸ à.ä. Ñ‡Ï·ÛÂ-
‚ÓÈ Á‡ ÔÓÏÓ˘¸ ‚ ÔÓ‚Â‰ÂÌËË ‰‡ÌÌÓ„Ó ËÒÒÎÂ‰Ó‚‡ÌËfl. 

ê‡·ÓÚ‡ ÔÓÎÛ˜ËÎ‡ ÙËÌ‡ÌÒÓ‚Û˛ ÔÓ‰‰ÂÊÍÛ Ñ‡Î¸-
ÌÂ‚ÓÒÚÓ˜ÌÓ„Ó ÓÚ‰ÂÎÂÌËfl êÓÒÒËÈÒÍÓÈ ‡Í‡‰ÂÏËË Ì‡ÛÍ
(06-3-Ä-06-176, 09-3-Ä-06-221).
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