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ç‡fl‰Û Ò ËÒÒÎÂ‰Ó‚‡ÌËflÏË ËÁÏÂÌ˜Ë‚ÓÒÚË ÏËÚÓ-
ıÓÌ‰Ë‡Î¸ÌÓÈ Ñçä Ë 

 

Y

 

-ıÓÏÓÒÓÏ˚ – „ÂÌÂÚË˜Â-
ÒÍËı ÒËÒÚÂÏ, ¯ËÓÍÓ ËÒÔÓÎ¸ÁÛÂÏ˚ı ‚ ˝‚ÓÎ˛ˆËÓÌ-
ÌÓÈ Ë ÔÓÔÛÎflˆËÓÌÌÓÈ „ÂÌÂÚËÍÂ, – ‚ ÔÓÒÎÂ‰ÌËÂ „Ó-
‰˚ ÛÒËÎËÎÒfl ËÌÚÂÂÒ Í ‡ÛÚÓÒÓÏÌ˚Ï ÎÓÍÛÒ‡Ï,
‡ÎÎÂÎ¸Ì˚Â ‚‡Ë‡ÌÚ˚ ÍÓÚÓ˚ı ı‡‡ÍÚÂËÁÛ˛ÚÒfl
˝ÚÌÓ‡ÒÓ‚ÓÈ ÒÔÂˆËÙË˜ÌÓÒÚ¸˛ Ë ÔÓ˝ÚÓÏÛ ÏÓ„ÛÚ
·˚Ú¸ ËÒÔÓÎ¸ÁÓ‚‡Ì˚ ‰Îfl ÓÔÂ‰ÂÎÂÌËfl ÔÓËÒıÓÊ-
‰ÂÌËfl ÓÚ‰ÂÎ¸Ì˚ı ËÌ‰Ë‚Ë‰ÛÛÏÓ‚, ÒÛ·ÔÓÔÛÎflˆËÈ Ë
ÔÓÔÛÎflˆËÈ, ‡ Ú‡ÍÊÂ ÒÚÂÔÂÌË ÏÂÊ‡ÒÓ‚Ó„Ó/ÏÂÊ˝Ú-
ÌË˜ÂÒÍÓ„Ó ÒÏÂ¯ÂÌËfl ‚ ÔÓÔÛÎflˆËflı [1–3]. í‡ÍÓ„Ó
Ó‰‡ Ï‡ÍÂ˚, Ì‡Á˚‚‡ÂÏ˚Â ‚ Á‡Û·ÂÊÌÓÈ ÎËÚÂ‡-
ÚÛÂ 

 

AIMs

 

 (

 

Ancestry

 

 

 

Informative

 

 

 

Markers

 

), ¯ËÓÍÓ
ËÒÔÓÎ¸ÁÛ˛ÚÒfl Ú‡ÍÊÂ ‰Îfl Í‡ÚËÓ‚‡ÌËfl „ÂÌÓÏ‡,
ËÁÛ˜ÂÌËfl ÌÂ‡‚ÌÓ‚ÂÒËfl ÔÓ ÒˆÂÔÎÂÌË˛ Ë ‡ÒÒÓˆË‡-
ÚË‚Ì˚ı Ò‚flÁÂÈ ÏÂÊ‰Û ‡ÁÎË˜Ì˚ÏË Û˜‡ÒÚÍ‡ÏË „Â-
ÌÓÏ‡ ‚ ÌÓÏÂ Ë ÔË Ô‡ÚÓÎÓ„ËË. èË ÒÓÁ‰‡ÌËË Ô‡-
ÌÂÎÂÈ 

 

AIMs

 

 ‚ Í‡˜ÂÒÚ‚Â ÔÓÒÎÂ‰ÌËı, Í‡Í Ô‡‚ËÎÓ,
‚˚ÒÚÛÔ‡˛Ú Ï‡ÍÂ˚, ‡ÒÒÓˆËËÓ‚‡ÌÌ˚Â Ò ÓÔÂ‰Â-
ÎÂÌÌ˚ÏË ÙÂÌÓÚËÔË˜ÂÒÍËÏË ÔÓfl‚ÎÂÌËflÏË, ËÁ ÍÓ-
ÚÓ˚ı Ì‡Ë·ÓÎÂÂ ËÁÛ˜‡ÂÏ˚ÏË fl‚Îfl˛ÚÒfl ÒËÒÚÂÏ‡
ÔË„ÏÂÌÚ‡ˆËË (ÍÓÊË, „Î‡Á, ‚ÓÎÓÒ) Ë ÌÂÍÓÚÓ˚Â
‰Û„ËÂ ‡ÌÚÓÔÓÎÓ„Ë˜ÂÒÍË-ËÌÙÓÏ‡ÚË‚Ì˚Â ÔË-
ÁÌ‡ÍË – Ì‡ÔËÏÂ, ÓÒÓ·ÂÌÌÓÒÚË ̃ ÂÂÔÌÓ-ÎËˆÂ‚Ó„Ó
ÒÍÂÎÂÚ‡. Ç Í‡˜ÂÒÚ‚Â ÏÓ‰ÂÎ¸Ì˚ı ÙÂÌÓÚËÔÓ‚ ˜‡˘Â
‚ÒÂ„Ó ËÒÔÓÎ¸ÁÛ˛ÚÒfl ÒËÒÚÂÏ˚ ÔË„ÏÂÌÚ‡ˆËfl ÍÓÊË Ë
„Î‡Á [4, 5]. 

àÁ‚ÂÒÚÌÓ, ˜ÚÓ „ÂÌÂÚË˜ÂÒÍ‡fl ÒËÒÚÂÏ‡, ÓÔÂ‰Â-
Îfl˛˘‡fl ‡ÁÌÓÓ·‡ÁËÂ ÓÚÚÂÌÍÓ‚ ÔË„ÏÂÌÚ‡ˆËË ÍÓ-
ÊË, ‚ÓÎÓÒ Ë „Î‡Á ˜ÂÎÓ‚ÂÍ‡, fl‚ÎflÂÚÒfl Ó˜ÂÌ¸ ÒÎÓÊ-
ÌÓÈ Í‡Í ÔÓ ˜ËÒÎÛ Û˜‡ÒÚ‚Û˛˘Ëı ‚ ÌÂÈ „ÂÌÓ‚, Ú‡Í Ë
ÔÓ ı‡‡ÍÚÂÛ ‚Á‡ËÏÓ‰ÂÈÒÚ‚Ëfl ÏÂÊ‰Û ÌËÏË [2, 5, 6].
ä Ì‡ÒÚÓfl˘ÂÏÛ ‚ÂÏÂÌË ÛÊÂ ÒÙÓÏËÓ‚‡Ì Ì‡·Ó
ËÌÙÓÏ‡ÚË‚Ì˚ı „ÂÌÓ‚ ÔË„ÏÂÌÚ‡ˆËË (Ì‡ÔËÏÂ,

 

OCA

 

2, 

 

ASIP

 

, 

 

DCT

 

, 

 

MC

 

1

 

R

 

, 

 

MYO

 

5

 

A

 

, 

 

TYR

 

, 

 

TYRP

 

1

 

) [4].
èËÏÂÌÓ ÔÓÎÓ‚ËÌ‡ ˝ÚËı „ÂÌÓ‚, ‚ÍÎ˛˜‡fl „ÂÌ

ÍÓÊÌÓ-„Î‡ÁÌÓ„Ó ‡Î¸·ËÌËÁÏ‡ ‚ÚÓÓ„Ó ÚËÔ‡
(

 

OCA

 

2

 

), ÎÓÍ‡ÎËÁÓ‚‡Ì‡ ‚ ËÌÚÂ‚‡ÎÂ 

 

q

 

11.2-

 

q

 

12 ıÓ-
ÏÓÒÓÏ˚ 15. ÉÂÌ 

 

OCA

 

2

 

 ËÏÂÂÚ ·ÓÎ¸¯ÓÂ ÁÌ‡˜ÂÌËÂ ‚
ÙÛÌÍˆËÓÌËÓ‚‡ÌËË ÒËÒÚÂÏ˚ ÔË„ÏÂÌÚ‡ˆËË. èÓ-
‚ÂÊ‰ÂÌËfl 

 

OCA

 

2-·ÂÎÍ‡ ÏÓ„ÛÚ ÔË‚Ó‰ËÚ¸ Í ËÁÏÂ-
ÌÂÌËflÏ ‚ ı‡‡ÍÚÂÂ ÍÓÊÌÓ-„Î‡ÁÌÓÈ ÔË„ÏÂÌÚ‡ˆËË
Ë, Í‡Í ÒÎÂ‰ÒÚ‚ËÂ, Í ÔÓfl‚ÎÂÌË˛ ËÒÍ‡ ‡Á‚ËÚËfl ‡-
Í‡ ÍÓÊË [7]. åÂÊ‰Û ÚÂÏ ÔÓÔÛÎflˆËÓÌÌ˚Â ËÒÒÎÂ‰Ó-
‚‡ÌËfl ÌÓÏ‡Î¸ÌÓ ÔË„ÏÂÌÚËÓ‚‡ÌÌ˚ı ËÌ‰Ë‚Ë‰ÛÛ-
ÏÓ‚ ÔÓÍ‡Á‡ÎË, ˜ÚÓ ‡ÎÎÂÎ¸Ì‡fl ËÁÏÂÌ˜Ë‚ÓÒÚ¸ „ÂÌ‡

 

OCA

 

2

 

 Ò‚flÁ‡Ì‡ Ò ‚‡Ë‡·ÂÎ¸ÌÓÒÚ¸˛ ̂ ‚ÂÚ‡ „Î‡Á ̃ ÂÎÓ-
‚ÂÍ‡ [4, 6, 8]. 

ä ˜ËÒÎÛ ‡ÌÚÓÔÓÎÓ„Ë˜ÂÒÍË ËÌÙÓÏ‡ÚË‚Ì˚ı
Ï‡ÍÂÓ‚, Ò‚flÁ‡ÌÌ˚ı Ò ÒËÒÚÂÏÓÈ ÔË„ÏÂÌÚ‡ˆËË ˜Â-
ÎÓ‚ÂÍ‡, ÓÚÌÓÒËÚÒfl ÔÓÎËÏÓÙËÁÏ (Ú‡ÌÁËˆËfl 

 

G

 

>

 

A

 

)
‚ ÔÓÁËˆËË 8818 3'-ÌÂÚ‡ÌÒÎËÛÂÏÓ„Ó Û˜‡ÒÚÍ‡ „ÂÌ‡

 

ASIP

 

, ÍÓ‰ËÛ˛˘Â„Ó ÒË„Ì‡Î¸Ì˚È ·ÂÎÓÍ ‡„ÛÚË Û ˜Â-
ÎÓ‚ÂÍ‡ [9]. ê‡ÌÂÂ ·˚ÎÓ ÛÒÚ‡ÌÓ‚ÎÂÌÓ, ̃ ÚÓ Ì‡Ë·ÓÎÂÂ
‚˚ÒÓÍËÂ ˜‡ÒÚÓÚ˚ ‡ÎÎÂÎfl 8818

 

G

 

 (·ÓÎÂÂ 0.8) ı‡‡Í-
ÚÂÌ˚ ‰Îfl ËÌ‰Ë‚Ë‰ÛÛÏÓ‚ ‡ÙËÍ‡ÌÒÍÓ„Ó ÔÓËÒ-
ıÓÊ‰ÂÌËfl. ëÛ˘ÂÒÚ‚ÂÌÌÓ ·ÓÎÂÂ ÌËÁÍËÂ ˜‡ÒÚÓÚ˚
(ÏÂÌÂÂ 0.3) Á‡Â„ËÒÚËÓ‚‡Ì˚ Û ËÌ‰Ë‚Ë‰ÛÛÏÓ‚
‡ÁË‡ÚÒÍÓ„Ó Ë Â‚ÓÔÂÈÒÍÓ„Ó ÔÓËÒıÓÊ‰ÂÌËfl [5].
ìÒÚ‡ÌÓ‚ÎÂÌÓ Ú‡ÍÊÂ, ˜ÚÓ ‡ÎÎÂÎ¸ 8818

 

G

 

 fl‚ÎflÂÚÒfl
ÔÂ‰ÍÓ‚˚Ï ‰Îfl ̃ ÂÎÓ‚ÂÍ‡, ‡ ÏÛÚ‡ˆËfl 

 

G 

 

> 

 

A

 

 ÔÂ‰ÔÓ-
ÎÓÊËÚÂÎ¸ÌÓ Ï‡ÍËÛÂÚ ÌÂÍÓÚÓ˚Â ÔËÒÔÓÒÓ·Ë-
ÚÂÎ¸Ì˚Â Â‡ÍˆËË, Ò‚flÁ‡ÌÌ˚Â Ò ‡‰‡ÔÚ‡ˆËÂÈ ˜ÂÎÓ-
‚ÂÍ‡ Ë ÌÂÁ‡‚ËÒËÏ˚Ï ÔÓÒ‚ÂÚÎÂÌËÂÏ Â„Ó ÍÓÊË ‚ ÌÂ-
ÍÓÚÓ˚ı Â„ËÓÌ‡ı ÏË‡ [10]. åÂÊ‰Û ÚÂÏ ‰‡ÌÌ˚Â Ó
‡ÒÔÓÒÚ‡ÌÂÌÌÓÒÚË ‡ÎÎÂÎ¸Ì˚ı ‚‡Ë‡ÌÚÓ‚ ÔÓÁË-
ˆËË 8818 „ÂÌ‡ 

 

ASIP

 

 ‚ ÔÓÔÛÎflˆËflı ÏË‡ ‰Ó‚ÓÎ¸ÌÓ
Ù‡„ÏÂÌÚ‡Ì˚ [4, 5]. ÄÌ‡ÎËÁ ÔÓÎËÏÓÙËÁÏ‡ „Â-
ÌÓ‚ ÔË„ÏÂÌÚ‡ˆËË ‚ ÔÓÔÛÎflˆËflı êÓÒÒËÈÒÍÓÈ îÂ‰Â-
‡ˆËË ÔÂ‰ÒÚ‡‚ÎflÂÚÒfl ‚ÔÓÎÌÂ ‡ÍÚÛ‡Î¸ÌÓÈ Á‡‰‡-
˜ÂÈ, ÓÒÓ·ÂÌÌÓ ÔËÌËÏ‡fl ‚Ó ‚ÌËÏ‡ÌËÂ ÚÓÚ Ù‡ÍÚ,

 

ÉÂÌÂÚËÍ‡ ˜ÂÎÓ‚ÂÍ‡

 

èÓÎËÏÓÙËÁÏ „ÂÌÓ‚ ÔË„ÏÂÌÚ‡ˆËË (

 

OCA

 

2

 

 Ë 

 

ASIP

 

) 

‚ ÌÂÍÓÚÓ˚ı ÔÓÔÛÎflˆËflı êÓÒÒËË
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Ç ÓÒÒËÈÒÍËı ÔÓÔÛÎflˆËflı ËÒÒÎÂ‰Ó‚‡Ì ÔÓÎËÏÓÙËÁÏ ‰‚Ûı „ÂÌÓ‚ ÒËÒÚÂÏ˚ ÔË„ÏÂÌÚ‡ˆËË: 

 

OCA

 

2 

 

(ÎÓÍÛÒ˚
305, 355 Ë 419, ÔÓ‡Ì‡ÎËÁËÓ‚‡ÌÌ˚Â Û ÛÒÒÍËı, ·ÛflÚ, ˜ÛÍ˜ÂÈ, ÍÓflÍÓ‚ Ë ˝‚ÂÌÓ‚) Ë 

 

ASIP

 

 (ÎÓÍÛÒ 8818,
ÔÓ‡Ì‡ÎËÁËÓ‚‡ÌÌ˚È Û ÛÒÒÍËı Ë ·ÛflÚ). èË ÔÓÔ‡Ì˚ı ÏÂÊÔÓÔÛÎflˆËÓÌÌ˚ı Ò‡‚ÌÂÌËflı 

 

F

 

ST

 

-‰ËÒÚ‡Ì-
ˆËÈ Ó·Ì‡ÛÊÂÌÓ, ˜ÚÓ ÎË¯¸ ÔÓÔÛÎflˆËË ëÂ‚ÂÓ-ÇÓÒÚÓ˜ÌÓÈ ÄÁËË (˜ÛÍ˜Ë, ÍÓflÍË Ë ˝‚ÂÌ˚) ‰ÓÒÚÓ‚ÂÌÓ
ÓÚÎË˜‡˛ÚÒfl Í‡Í ÏËÌËÏÛÏ ÔÓ Ó‰ÌÓÏÛ ËÁ ÎÓÍÛÒÓ‚ „ÂÌ‡ 

 

OCA

 

2

 

 ÓÚ ‚ÒÂı ÓÒÚ‡Î¸Ì˚ı ÔÓÔÛÎflˆËÈ. ì ÛÒÒÍËı
èÒÍÓ‚ÒÍÓÈ Ë çÓ‚„ÓÓ‰ÒÍÓÈ Ó·Î‡ÒÚÂÈ Ó·Ì‡ÛÊÂÌ‡ ÔÓ‚˚¯ÂÌÌ‡fl (‰Ó 6%) ˜‡ÒÚÓÚ‡ ‡ÎÎÂÎfl 419

 

A

 

 „ÂÌ‡

 

OCA

 

2

 

, ‰Îfl ÍÓÚÓÓ„Ó ‡ÌÂÂ ·˚Î‡ ÔÓÍ‡Á‡Ì‡ ‡ÒÒÓˆË‡ÚË‚Ì‡fl Ò‚flÁ¸ Ò ÁÂÎÂÌ˚Ï ˆ‚ÂÚÓÏ „Î‡Á. èÓÎÛ˜ÂÌÌ˚Â
‰‡ÌÌ˚Â Ó·ÒÛÊ‰‡˛ÚÒfl Ò ÚÓ˜ÍË ÁÂÌËfl Ëı ÔËÏÂÌËÏÓÒÚË ‰Îfl Â¯ÂÌËfl ÔÓ·ÎÂÏ ˝ÚÌË˜ÂÒÍÓÈ ÔÓÔÛÎflˆË-
ÓÌÌÓÈ „ÂÌÂÚËÍË.

 

ìÑä 575.174:599.9
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å‡Îfl˜ÛÍ 

 

Ë ‰

 

.

 

˜ÚÓ ÔÓÔÛÎflˆËË Ì‡¯ÂÈ ÒÚ‡Ì˚ ËÒÒÎÂ‰Ó‚‡ÌËflÏË ÔÓ-
‰Ó·ÌÓ„Ó Ó‰‡ Ô‡ÍÚË˜ÂÒÍË ÌÂ Óı‚‡˜ÂÌ˚. 

ñÂÎ¸˛ Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚ˚ fl‚ÎflÂÚÒfl ‡Ì‡ÎËÁ ÔÓ-
ÎËÏÓÙËÁÏ‡ „ÂÌÓ‚ 

 

OCA

 

2

 

 Ë 

 

ASIP

 

 ‚ ÌÂÍÓÚÓ˚ı ÔÓ-
ÔÛÎflˆËflı êÓÒÒËÈÒÍÓÈ îÂ‰Â‡ˆËË: ‚ ÇÓÒÚÓ˜ÌÓÈ
Ö‚ÓÔÂ (Û ÛÒÒÍËı), ûÊÌÓÈ ëË·ËË (Û ·ÛflÚ) Ë
ëÂ‚ÂÓ-ÇÓÒÚÓ˜ÌÓÈ ÄÁËË (Û ̃ ÛÍ˜ÂÈ, ÍÓflÍÓ‚ Ë ̋ ‚Â-
ÌÓ‚).

 

åÄíÖêàÄãõ à åÖíéÑõ

 

àÒÒÎÂ‰Ó‚‡Ì˚ ‚˚·ÓÍË ÌÓÏ‡Î¸ÌÓ ÔË„ÏÂÌÚË-
Ó‚‡ÌÌ˚ı ËÌ‰Ë‚Ë‰ÛÛÏÓ‚, ÔÂ‰ÒÚ‡‚Îfl˛˘Ëı ‡Á-
ÎË˜Ì˚Â ÔÓÔÛÎflˆËË êÓÒÒËË: ÛÒÒÍËÂ ÅÂÎ„ÓÓ‰ÒÍÓÈ
(

 

n

 

 = 56), èÒÍÓ‚ÒÍÓÈ (

 

n

 

 = 70) Ë çÓ‚„ÓÓ‰ÒÍÓÈ
(

 

n

 

 = 73) Ó·Î‡ÒÚÂÈ, ·ÛflÚ˚ (

 

n

 

 = 95), ˜ÛÍ˜Ë (

 

n

 

 = 15),
ÍÓflÍË (

 

n

 

 = 32) Ë ˝‚ÂÌ˚ (

 

n

 

 = 14). é·‡Áˆ˚ ÍÓ‚Ë
ÓÚ ÛÒÒÍËı ËÌ‰Ë‚Ë‰ÛÛÏÓ‚ ÒÓ·‡Ì˚ ‚ ıÓ‰Â ̋ ÍÒÔÂ‰Ë-
ˆËÓÌÌ˚ı ‡·ÓÚ 2000–2001 „„. Ì‡ ·‡ÁÂ Ó·Î‡ÒÚÌ˚ı
·ÓÎ¸ÌËˆ („. ÅÂÎ„ÓÓ‰) Ë ˆÂÌÚÓ‚ ÔÂÂÎË‚‡ÌËfl
ÍÓ‚Ë („. ÇÂÎËÍËÈ çÓ‚„ÓÓ‰). é·‡Áˆ˚ Ñçä ÛÒ-
ÒÍÓ„Ó Ì‡ÒÂÎÂÌËfl èÒÍÓ‚ÒÍÓÈ Ó·Î‡ÒÚË ÔÓÎÛ˜ÂÌ˚
‰Îfl ËÒÒÎÂ‰Ó‚‡ÌËfl ËÁ ·‡ÌÍ‡ Ó·‡ÁˆÓ‚ Ñçä Î‡·Ó‡-
ÚÓËË „ÂÌÂÚËÍË ˜ÂÎÓ‚ÂÍ‡ àÌÒÚËÚÛÚ‡ Ó·˘ÂÈ „ÂÌÂ-
ÚËÍË ËÏ. ç.à. Ç‡‚ËÎÓ‚‡ êÄç. é·‡Áˆ˚ ÍÓ‚Ë ÍÓ-
ÂÌÌÓ„Ó Ì‡ÒÂÎÂÌËfl ëË·ËË ÒÓ·‡Ì˚ ‚ ıÓ‰Â ˝ÍÒÔÂ-
‰ËˆËÈ Ì‡ ÚÂËÚÓËË êÂÒÔÛ·ÎËÍË ÅÛflÚËfl
(·ÛflÚ˚), å‡„‡‰‡ÌÒÍÓÈ Ó·Î‡ÒÚË (ÍÓflÍË, ˝‚ÂÌ˚) Ë
óÛÍÓÚÒÍÓ„Ó Ä‚ÚÓÌÓÏÌÓ„Ó éÍÛ„‡ (˜ÛÍ˜Ë).

àÒÒÎÂ‰Ó‚‡Ì ÔÓÎËÏÓÙËÁÏ ÚÂı ÎÓÍÛÒÓ‚ „ÂÌ‡

 

OCA

 

2

 

, ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Ëı ÍÓ‰ÓÌ‡Ï 305, 355 Ë 419
(Ú‡·Î. 1). ìÒÎÓ‚Ëfl ÔÓÎËÏÂ‡ÁÌÓÈ ˆÂÔÌÓÈ Â‡ÍˆËË
Ë ÂÒÚËÍˆËÓÌÌÓ„Ó ‡Ì‡ÎËÁ‡ ‡ÏÔÎËÙËˆËÓ‚‡ÌÌ˚ı
Û˜‡ÒÚÍÓ‚ Ñçä ÔË‚Ó‰flÚÒfl ‚ ‡·ÓÚ‡ı [1, 8]
(Ú‡·Î. 1). èÓÎËÏÓÙËÁÏ ÔÓÁËˆËË 8818 „ÂÌ‡ 

 

ASIP

 

‡Ì‡ÎËÁËÓ‚‡ÎË, Í‡Í ÓÔËÒ‡ÌÓ ‚ ‡·ÓÚÂ [3]. 
ÑÎfl ÓˆÂÌÍË ÒÚÂÔÂÌË „ÂÌÂÚË˜ÂÒÍÓÈ ‰ËÙÙÂÂÌ-

ˆË‡ˆËË ÔÓÔÛÎflˆËÈ ËÒÔÓÎ¸ÁÓ‚‡ÎË ÒÚ‡ÚËÒÚËÍÛ 

 

F

 

ST

 

(

 

AMOVA

 

, Ô‡ÍÂÚ ÔÓ„‡ÏÏ 

 

Arlequin

 

 3.0 [11]). ÑÓ-
ÒÚÓ‚ÂÌÓÒÚ¸ ‡ÁÎË˜ËÈ ÁÌ‡˜ÂÌËÈ 

 

F

 

ST

 

-ÒÚ‡ÚËÒÚËÍ
ÔË ÔÓÔ‡Ì˚ı Ò‡‚ÌÂÌËflı ÔÓÔÛÎflˆËÈ ÚÂÒÚËÓ‚‡ÎË
Ò ÔÓÏÓ˘¸˛ ÌÂÔ‡‡ÏÂÚË˜ÂÒÍÓ„Ó ÔÂÏÛÚ‡ˆËÓÌÌÓ-
„Ó ÔÓ‰ıÓ‰‡ (10100 ÔÂÏÛÚ‡ˆËÈ) [11]. ÑÎfl ‡Ò˜ÂÚ‡
ÓÊË‰‡ÂÏÓÈ „ÂÚÂÓÁË„ÓÚÌÓÒÚË (

 

H

 

e

 

) Ë ÒÓÓÚ‚ÂÚÒÚ‚Ëfl

‡ÒÔÂ‰ÂÎÂÌËfl „ÂÌÓÚËÔÓ‚ ‡‚ÌÓ‚ÂÒË˛ ï‡‰Ë–
Ç‡ÈÌ·Â„‡, ÓˆÂÌË‚‡ÂÏÓ„Ó Ò ÔÓÏÓ˘¸˛ ÚÓ˜ÌÓ„Ó ÚÂ-
ÒÚ‡ îË¯Â‡, ËÒÔÓÎ¸ÁÓ‚‡ÎË Ô‡ÍÂÚ ÒÚ‡ÚËÒÚË˜ÂÒÍËı
ÔÓ„‡ÏÏ 

 

Arlequin

 

 3.0 [11]. ÉÂÌÂÚË˜ÂÒÍËÂ ‡ÁÎË-
˜Ëfl ÏÂÊ‰Û ‚˚·ÓÍ‡ÏË ÓˆÂÌË‚‡ÎË Ú‡ÍÊÂ Ò ÔÓÏÓ-
˘¸˛ ÔÒÂ‚‰Ó‚ÂÓflÚÌÓÒÚÌÓ„Ó ÚÂÒÚ‡ ıË-Í‚‡‰‡Ú, Â-
‡ÎËÁÓ‚‡ÌÌÓ„Ó ‚ ÔÓ„‡ÏÏÂ 

 

CHIRXC

 

 [12]. 

 

êÖáìãúíÄíõ

 

èÓ‚Â‰ÂÌÓ ËÒÒÎÂ‰Ó‚‡ÌËÂ ÔÓÎËÏÓÙËÁÏ‡ ÚÂı
ÎÓÍÛÒÓ‚ „ÂÌ‡ 

 

OCA

 

2

 

 ‚ ÔÓÔÛÎflˆËflı ÚÂı Â„ËÓÌÓ‚
ëÂ‚ÂÌÓÈ Ö‚‡ÁËË: ÇÓÒÚÓ˜ÌÓÈ Ö‚ÓÔ˚ (Û ÛÒ-
ÒÍËı), ûÊÌÓÈ ëË·ËË (Û ·ÛflÚ) Ë ëÂ‚ÂÓ-ÇÓÒÚÓ˜-
ÌÓÈ ëË·ËË (Û ̋ ‚ÂÌÓ‚, ÍÓflÍÓ‚ Ë ̃ ÛÍ˜ÂÈ) (Ú‡·Î. 2).
Ç ÔÓ‡Ì‡ÎËÁËÓ‚‡ÌÌ˚ı ‚˚·ÓÍ‡ı ‚˚fl‚ÎÂÌÓ ‚Ó-
ÒÂÏ¸ ÍÓÏ·ËÌËÓ‚‡ÌÌ˚ı ÚÂıÎÓÍÛÒÌ˚ı „ÂÌÓÚËÔÓ‚,
ËÁ ÍÓÚÓ˚ı Ì‡Ë·ÓÎÂÂ ˜‡ÒÚ˚Ï fl‚ÎflÂÚÒfl „ÂÌÓÚËÔ

 

CC

 

/

 

GG

 

/

 

AA

 

 ÔÓ ÎÓÍÛÒ‡Ï 305, 419 Ë 355 ÒÓÓÚ‚ÂÚ-
ÒÚ‚ÂÌÌÓ (Ú‡·Î. 2). Ç ‚˚·ÓÍ‡ı ÍÓÂÌÌÓ„Ó Ì‡ÒÂÎÂ-
ÌËfl ëÂ‚ÂÓ-ÇÓÒÚÓ˜ÌÓÈ ÄÁËË ‚˚fl‚ÎÂÌÓ ‚ÒÂ„Ó ÚË
„ÂÌÓÚËÔ‡, ‡ÁÎË˜‡˛˘ËıÒfl ÚÓÎ¸ÍÓ ÔÓÎËÏÓÙËÁ-
ÏÓÏ ‚ ÎÓÍÛÒÂ 355. Ç˚·ÓÍË ˜ÛÍ˜ÂÈ, ÍÓflÍÓ‚ Ë
˝‚ÂÌÓ‚ ı‡‡ÍÚÂËÁÓ‚‡ÎËÒ¸ ÒıÓ‰Ì˚Ï ‡ÒÔÂ‰ÂÎÂ-
ÌËÂÏ ˜‡ÒÚÓÚ „ÂÌÓÚËÔÓ‚ 

 

OCA

 

2

 

 (

 

P

 

 > 0.09, ÔÒÂ‚‰Ó‚Â-
ÓflÚÌÓÒÚÌ˚È ÚÂÒÚ) Ë ÔÓ˝ÚÓÏÛ ·˚ÎË Ó·˙Â‰ËÌÂÌ˚ ‚
Ó‰ÌÛ ‚˚·ÓÍÛ ‚Ó ‚ÒÂı ÔÓÒÎÂ‰Û˛˘Ëı ‚Ë‰‡ı ‡Ì‡ÎË-
Á‡. Ç ‚˚·ÓÍ‡ı Ì‡ÒÂÎÂÌËfl ÇÓÒÚÓ˜ÌÓÈ Ö‚ÓÔ˚ (Û
ÛÒÒÍËı) Ë ûÊÌÓÈ ëË·ËË (Û ·ÛflÚ) ‚˚fl‚ÎÂÌÓ
ÒÂÏ¸ Ë ¯ÂÒÚ¸ „ÂÌÓÚËÔÓ‚ ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ. Ç ˆÂÎÓÏ
ÛÓ‚ÂÌ¸ ‡ÁÌÓÓ·‡ÁËfl („ÂÚÂÓÁË„ÓÚÌÓÒÚË) „ÂÌ‡

 

OCA

 

2

 

 ‚‡¸ËÓ‚‡Î ÓÚ 48.3% ‚ ÇÓÒÚÓ˜ÌÓÈ Ö‚ÓÔÂ (Û
ÛÒÒÍËı) Ë 49% ‚ ûÊÌÓÈ ëË·ËË (Û ·ÛflÚ) ‰Ó 29%
‚ ëÂ‚ÂÓ-ÇÓÒÚÓ˜ÌÓÈ ÄÁËË (Û ˜ÛÍ˜ÂÈ, ÍÓflÍÓ‚ Ë
˝‚ÂÌÓ‚). ê‡ÁÎË˜Ëfl ÏÂÊ‰Û ËÒÒÎÂ‰Ó‚‡ÌÌ˚ÏË Â„ËÓ-
Ì‡Î¸Ì˚ÏË „ÛÔÔ‡ÏË Ì‡ÒÂÎÂÌËfl ÒÓÒÚ‡‚ËÎË ÔËÏÂ-
ÌÓ 1% (

 

F

 

ST

 

 = 0.99%, 

 

P

 

 

 

= 0.02).

ÄÌ‡ÎËÁ ÔÓÔ‡Ì˚ı 

 

F

 

ST

 

-‰ËÒÚ‡ÌˆËÈ ÔÓÍ‡Á‡Î, ˜ÚÓ
ÚÓÎ¸ÍÓ ÔÓÔÛÎflˆËË ëÂ‚ÂÓ-ÇÓÒÚÓ˜ÌÓÈ ÄÁËË (˜ÛÍ-
˜Ë, ÍÓflÍË Ë ˝‚ÂÌ˚) ‰ÓÒÚÓ‚ÂÌÓ ÓÚÎË˜‡˛ÚÒfl ÓÚ
ÓÒÚ‡Î¸Ì˚ı ÔÓÔÛÎflˆËÈ (ÁÌ‡˜ÂÌËfl 

 

F

 

ST

 

 ÒÓÒÚ‡‚ËÎË 4–
6%). åÂÊÔÓÔÛÎflˆËÓÌÌ‡fl „ÂÌÂÚË˜ÂÒÍ‡fl ‰ËÙÙÂ-
ÂÌˆË‡ˆËfl (‚ ÁÌ‡˜ÂÌËflı 

 

F

 

ST

 

) ÔÓ ÓÚ‰ÂÎ¸Ì˚Ï ÎÓÍÛ-
Ò‡Ï „ÂÌ‡ 

 

OCA

 

2

 

 ÒÓÒÚ‡‚ËÎ‡ 0.78% (

 

P

 

 = 0.076), 0.95%

 

í‡·ÎËˆ‡ 1.

 

  ï‡‡ÍÚÂËÒÚËÍ‡ ÎÓÍÛÒÓ‚ „ÂÌÓ‚ 

 

OCA

 

2

 

 Ë 

 

ASIP

 

, ÔÓ‡Ì‡ÎËÁËÓ‚‡ÌÌ˚ı ‚ Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ

ãÓÍÛÒ, ‡ÏËÌÓÍËÒÎÓÚÌ‡fl 
Á‡ÏÂÌ‡ (ÍÓ‰ËÓ‚Í‡)

çÛÍÎÂÓÚË‰Ì‡fl 
Á‡ÏÂÌ‡ ãÓÍ‡ÎËÁ‡ˆËfl çÓÏÂ ‚ ·‡ÁÂ ‰‡ÌÌ˚ı 

 

dbSNP

 

 
(

 

www

 

.

 

ncbi

 

. 

 

nlm

 

.

 

nih

 

.

 

gov

 

)
êÂÒÚËÍˆËÓÌÌ˚È ÔÓÎËÏÓ-

ÙËÁÏ, ÎËÚÂ‡ÚÛÌ˚È ËÒÚÓ˜ÌËÍ

ÉÂÌ 

 

OCA

 

2

 

Arg

 

305

 

Trp

 

 (

 

R

 

305

 

W

 

)

 

C

 

305

 

T

 

ùÍÁÓÌ 9

 

rs1800401 MspI [8]

Ala355Ala (A355A) G355A ùÍÁÓÌ 10 rs1800404 HaeIII [1]

Arg419Gln (R419Q) G419A ùÍÁÓÌ 13 rs1800407 Ama871 [8]

ÉÂÌ ASIP

G8818A G8818A 3'-ÌÂÚ‡ÌÒÎË-
ÛÂÏ‡fl Ó·Î‡ÒÚ¸

rs6058017 BsrBI [3]
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èÓÎËÏÓÙËÁÏ „ÂÌÓ‚ ÔË„ÏÂÌÚ‡ˆËË 403

(P = 0.05) Ë 1.49% (P = 0.015) ‰Îfl ÎÓÍÛÒÓ‚ 305, 355
Ë 419 ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ. Ç Ú‡·Î. 3 ÔË‚Ó‰flÚÒfl ÁÌ‡˜Â-
ÌËfl ÓÊË‰‡ÂÏÓÈ „ÂÚÂÓÁË„ÓÚÌÓÒÚË (He) ‰Îfl ÚÂı
ÎÓÍÛÒÓ‚ „ÂÌ‡ OCA2. ç‡Ë·ÓÎÂÂ ‡ÁÌÓÓ·‡ÁÌ˚Ï fl‚-
ÎflÂÚÒfl ÎÓÍÛÒ 355, ‚ ÚÓ ‚ÂÏfl Í‡Í ‚ ÓÒÚ‡Î¸Ì˚ı ÎÓ-
ÍÛÒ‡ı Ì‡·Î˛‰‡˛ÚÒfl ·ÓÎÂÂ ÌËÁÍËÂ ÁÌ‡˜ÂÌËfl „ÂÚÂ-
ÓÁË„ÓÚÌÓÒÚË (He < 0.15). áÌ‡˜ËÏÓÂ ÓÚÍÎÓÌÂÌËÂ
ÓÚ ‡‚ÌÓ‚ÂÒËfl ï‡‰Ë–Ç‡ÈÌ·Â„‡ ·˚ÎÓ Ó·Ì‡ÛÊÂ-
ÌÓ ÚÓÎ¸ÍÓ ‚ Ó‰ÌÓÏ ÒÎÛ˜‡Â – ‚ ÌÓ‚„ÓÓ‰ÒÍÓÈ ÔÓÔÛ-
ÎflˆËË ‰Îfl ÎÓÍÛÒ‡ 355. èË˜ËÌÓÈ ÓÚÍÎÓÌÂÌËfl, ÔÓ
‚ÒÂÈ ‚Ë‰ËÏÓÒÚË, fl‚ÎflÂÚÒfl ‰ÓÒÚÓ‚ÂÌÓ ÔÓ‚˚¯ÂÌ-
Ì‡fl (P < 0.03, ÚÓ˜Ì˚È ÚÂÒÚ îË¯Â‡) ˜‡ÒÚÓÚ‡ „ÂÚÂ-
ÓÁË„ÓÚ GA ‚ ˝ÚÓÈ ‚˚·ÓÍÂ ‚ Ò‡‚ÌÂÌËË Ò ÓÒÚ‡Î¸-
Ì˚ÏË ÔÓÔÛÎflˆËflÏË (Ú‡·Î. 2). 

èË ÔÓÔ‡Ì˚ı FST-ÒÓÔÓÒÚ‡‚ÎÂÌËflı ÔÓÔÛÎflˆËÈ
Ó·Ì‡ÛÊÂÌÓ, ˜ÚÓ ÔÓÔÛÎflˆËË ëÂ‚ÂÓ-ÇÓÒÚÓ˜ÌÓÈ
ÄÁËË ‰ÓÒÚÓ‚ÂÌÓ ÓÚÎË˜‡˛ÚÒfl ÔÓ ÎÓÍÛÒ‡Ï 305 Ë
355 ÓÚ ·ÛflÚ Ë ÔÓ ÎÓÍÛÒÛ 419 ÓÚ Í‡Ê‰ÓÈ ËÁ ÚÂı
‚˚·ÓÓÍ ÛÒÒÍÓ„Ó Ì‡ÒÂÎÂÌËfl ÇÓÒÚÓ˜ÌÓÈ Ö‚ÓÔ˚.
Ç Ò‚Ó˛ Ó˜ÂÂ‰¸, ·ÛflÚ˚ ÔË ÒÓÔÓÒÚ‡‚ÎÂÌËË Ò ÛÒ-
ÒÍËÏË ‰ÓÒÚÓ‚ÂÌÓ ÓÚÎË˜‡˛ÚÒfl ÚÓÎ¸ÍÓ ÓÚ ÌÓ‚„Ó-
Ó‰ÒÍËı ÛÒÒÍËı ÔÓ ÎÓÍÛÒÛ 419. ùÚÓÚ ÎÓÍÛÒ ÔÂ‰-
ÒÚ‡‚ÎflÂÚ ÓÚ‰ÂÎ¸Ì˚È ËÌÚÂÂÒ, ÔÓÒÍÓÎ¸ÍÛ ‡ÌÂÂ
·˚Î‡ ÔÓÍ‡Á‡Ì‡ ‡ÒÒÓˆË‡ÚË‚Ì‡fl Ò‚flÁ¸ ÔÓÎËÏÓÙËÁ-
Ï‡ 419 (G/A) Ò ‡ÁÎË˜ËflÏË ‚ ˆ‚ÂÚÂ „Î‡Á; Ú‡Í, ‡Î-

ÎÂÎ¸ 419A ‰ÓÒÚÓ‚ÂÌÓ ̃ ‡˘Â ‚ÒÚÂ˜‡ÂÚÒfl Û ËÌ‰Ë‚Ë-
‰ÛÛÏÓ‚ Ò ÁÂÎÂÌ˚Ï ˆ‚ÂÚÓÏ „Î‡Á [6, 8]. àÒÒÎÂ‰Ó‚‡Ì-
Ì˚Â Ì‡ÏË ‚˚·ÓÍË Ú‡ÍÊÂ ‡ÁÎË˜‡˛ÚÒfl ÔÓ ̃ ‡ÒÚÓÚÂ
‡ÎÎÂÎfl 419A (Ú‡·Î. 4). ì ÛÒÒÍËı èÒÍÓ‚ÒÍÓÈ Ë
çÓ‚„ÓÓ‰ÒÍÓÈ Ó·Î‡ÒÚÂÈ ˜‡ÒÚÓÚ‡ ˝ÚÓ„Ó ‡ÎÎÂÎfl ÒÓ-
ÒÚ‡‚ËÎ‡ ‚ ÒÂ‰ÌÂÏ 0.06, Û ÛÒÒÍËı ÅÂÎ„ÓÓ‰ÒÍÓÈ
Ó·Î‡ÒÚË – 0.036, Û ·ÛflÚ – 0.016. 

ÑÛ„ËÏ ÎÓÍÛÒÓÏ, ‰Îfl ÍÓÚÓÓ„Ó ÒÓÓ·˘‡ÎÓÒ¸ ÒÛ-
˘ÂÒÚ‚Ó‚‡ÌËÂ ‡ÒÒÓˆË‡ˆËÈ Ò Í‡ËÏ ˆ‚ÂÚÓÏ „Î‡Á Ë
ÚÂÏÌÓÈ ÍÓÊÂÈ, fl‚ÎflÂÚÒfl ÔÓÁËˆËfl 8818 3'-ÌÂÚ‡ÌÒ-
ÎËÛÂÏÓ„Ó Û˜‡ÒÚÍ‡ „ÂÌ‡ ASIP, ÍÓ‰ËÛ˛˘Â„Ó ÒË„-
Ì‡Î¸Ì˚È ·ÂÎÓÍ ‡„ÛÚË Û ̃ ÂÎÓ‚ÂÍ‡ [5]. èÓ‚Â‰ÂÌÌÓÂ
Ì‡ÏË ËÒÒÎÂ‰Ó‚‡ÌËÂ ÔÓÎËÏÓÙËÁÏ‡ G/A ‚ ˝ÚÓÏ ÎÓ-
ÍÛÒÂ Û ÛÒÒÍËı ÅÂÎ„ÓÓ‰ÒÍÓÈ (n = 56) Ë èÒÍÓ‚ÒÍÓÈ
(n = 70) Ó·Î‡ÒÚÂÈ ÔÓÍ‡Á‡ÎÓ, ˜ÚÓ ˜‡ÒÚÓÚ‡ ‡ÎÎÂÎfl
8818G Û ÛÒÒÍËı ‚ ÒÂ‰ÌÂÏ ÒÓÒÚ‡‚ÎflÂÚ 0.115, ˜ÚÓ
ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ÁÌ‡˜ÂÌËflÏ, Ó·Ì‡ÛÊÂÌÌ˚Ï Ë ‚ ‰Û-
„Ëı ÔÓÔÛÎflˆËflı Ö‚ÓÔ˚ – ÓÚ 0.07 ‰Ó 0.16 [5]. åÂÊ-
‰Û ÚÂÏ Û ·ÛflÚ, ÔÂ‰ÒÚ‡‚Îfl˛˘Ëı ÍÓÂÌÌÓÂ Ì‡ÒÂÎÂ-
ÌËÂ ûÊÌÓÈ ëË·ËË, Ú‡ÍÊÂ ‚˚fl‚ÎÂÌ‡ ÒıÓ‰Ì‡fl ˜‡-
ÒÚÓÚ‡ ˝ÚÓ„Ó ‡ÎÎÂÎfl (0.14), ıÓÚfl ‰Îfl Ì‡ÒÂÎÂÌËfl
ÇÓÒÚÓ˜ÌÓÈ ÄÁËË ‡ÌÂÂ ÒÓÓ·˘‡ÎËÒ¸ ·ÓÎÂÂ ‚˚ÒÓ-
ÍËÂ ̃ ‡ÒÚÓÚ˚ – ÓÚ 0.17 Û ÍËÚ‡ÈˆÂ‚ ‰Ó 0.28 Û flÔÓÌˆÂ‚
[5]. é‰Ì‡ÍÓ Û flÍÛÚÓ‚ – Â‰ËÌÒÚ‚ÂÌÌÓÈ ËÁ ËÁÛ˜ÂÌÌ˚ı
‰Ó Ì‡ÒÚÓfl˘Â„Ó ‚ÂÏÂÌË ÔÓÔÛÎflˆËË ëË·ËË – ÓÚ-

í‡·ÎËˆ‡ 2.  ê‡ÒÔÂ‰ÂÎÂÌËÂ ˜‡ÒÚÓÚ „ÂÌÓÚËÔÓ‚ ‰Îfl ÚÂı ÎÓÍÛÒÓ‚ „ÂÌ‡ OCA2 ‚ ÌÂÍÓÚÓ˚ı ÔÓÔÛÎflˆËflı êÓÒÒËË

íÂıÎÓÍÛÒÌ˚Â „ÂÌÓÚËÔ˚ (ı‡‡ÍÚÂ 
ÔÓÎËÏÓÙËÁÏ‡ ‚ ÒÍÓ·Í‡ı) êÂ„ËÓÌ˚/ÔÓÔÛÎflˆËË

305 (C/T) 419 (G/A) 355 (G/A)

ûÊÌ‡fl 
ëË·Ë¸ ëÂ‚ÂÓ-ÇÓÒÚÓ˜Ì‡fl ÄÁËfl ÇÓÒÚÓ˜Ì‡fl Ö‚ÓÔ‡ (ÛÒÒÍËÂ)

ÅÛflÚ˚
(n = 96)

óÛÍ˜Ë
(n = 15)

ù‚ÂÌ˚ 
(n = 14)

äÓflÍË
(n = 32) 

ÅÂÎ„ÓÓ‰
(n = 56)

ÇÂÎËÍËÈ çÓ‚„ÓÓ‰
(n = 71)

èÒÍÓ‚
(n = 70)

CC GG GG 0.06 (6) 0.07 (1) 0 0 0 0.01 (1) 0.01 (1)

CC GG GA 0.29 (28) 0.20 (3) 0.29 (4) 0.38 (12) 0.23 (13) 0.35 (25) 0.21 (15)

CC GG AA 0.51 (49) 0.73 (11) 0.71 (10) 0.62 (20) 0.59 (33) 0.41 (29) 0.61 (43)

CC GA GA 0.03 (3) 0 0 0 0.04 (2) 0.13 (9) 0.09 (6)

CT GG GG 0.01 (1) 0 0 0 0 0 0

CT GG GA 0.09 (9) 0 0 0 0.11 (6) 0.10 (7) 0.04 (3)

CC GA GG 0 0 0 0 0.04 (2) 0 0.01 (1)

CC GA AA 0 0 0 0 0 0 0.01 (1)

í‡·ÎËˆ‡ 3.  ÉÂÚÂÓÁË„ÓÚÌÓÒÚ¸ ÚÂı ÎÓÍÛÒÓ‚ „ÂÌ‡ OCA2 ‚ ÔÓÔÛÎflˆËflı êÓÒÒËË

êÂ„ËÓÌ˚/ÔÓÔÛÎflˆËË
ãÓÍÛÒ˚ (ı‡‡ÍÚÂ ÔÓÎËÏÓÙËÁÏ‡ ‚ ÒÍÓ·Í‡ı)

305 (C/T) 419 (G/A) 355 (G/A)

ûÊÌ‡fl ëË·Ë¸ (·ÛflÚ˚) 0.1 ± 0.03 0.03 ± 0.02 0.41 ± 0.03

ëÂ‚ÂÓ-ÇÓÒÚÓ˜Ì‡fl ÄÁËfl (˜ÛÍ˜Ë, ˝‚ÂÌ˚, ÍÓflÍË) 0 0 0.29 ± 0.04

êÛÒÒÍËÂ (ÅÂÎ„ÓÓ‰) 0.1 ± 0.04 0.07 ± 0.03 0.35 ± 0.04

êÛÒÒÍËÂ (ÇÂÎËÍËÈ çÓ‚„ÓÓ‰) 0.09 ± 0.03 0.12 ± 0.04 0.43 ± 0.03

êÛÒÒÍËÂ (èÒÍÓ‚) 0.04 ± 0.02 0.11 ± 0.03 0.32 ± 0.04

8*
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å‡Îfl˜ÛÍ Ë ‰.

ÏÂ˜‡Î‡Ò¸ Ó˜ÂÌ¸ ÌËÁÍ‡fl ˜‡ÒÚÓÚ‡ ‡ÎÎÂÎfl 8818G
(‚ÒÂ„Ó 0.02 [5]). Ç Ú‡·Î. 5 ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ‰‡ÌÌ˚Â Ó
‡ÒÔÂ‰ÂÎÂÌËË ̃ ‡ÒÚÓÚ „ÂÌÓÚËÔÓ‚ ÎÓÍÛÒ‡ 8818 „ÂÌ‡
ASIP Û ÛÒÒÍËı Ë ·ÛflÚ. àÁÛ˜ÂÌÌ˚Â ÔÓÔÛÎflˆËË ı‡-
‡ÍÚÂËÁÛ˛ÚÒfl ÒıÓ‰Ì˚Ï ‡ÒÔÂ‰ÂÎÂÌËÂÏ ̃ ‡ÒÚÓÚ Ë
‡ÁÌÓÓ·‡ÁËfl ˝ÚÓ„Ó ÎÓÍÛÒ‡; ÁÌ‡˜ÂÌËÂ „ÂÚÂÓÁË-
„ÓÚÌÓÒÚË He ÒÓÒÚ‡‚ËÎÓ 0.24 ± 0.04 Û ·ÛflÚ, 0.21 ±
± 0.05 Û ÛÒÒÍËı ÅÂÎ„ÓÓ‰ÒÍÓÈ Ó·Î‡ÒÚË Ë 0.20 ±
± 0.04 Û ÛÒÒÍËı èÒÍÓ‚ÒÍÓÈ Ó·Î‡ÒÚË. èÓ‚Â‰ÂÌ-
Ì˚È Ì‡ÏË ‡Ì‡ÎËÁ FST-‰ËÒÚ‡ÌˆËÈ ÔÓÍ‡Á‡Î ÓÚÒÛÚ-
ÒÚ‚ËÂ ‰ÓÒÚÓ‚ÂÌ˚ı ‡ÁÎË˜ËÈ ‚Ó ‚ÒÂı Ô‡‡ı Ò‡‚-
ÌÂÌËÈ ÔÓÔÛÎflˆËÈ ÛÒÒÍËı Ë ·ÛflÚ. èÓ-‚ÒÂÈ ‚Ë‰Ë-
ÏÓÒÚË, ÌÂÒÏÓÚfl Ì‡ ˆÂÌÌÓÒÚ¸ ‰‡ÌÌÓ„Ó ÎÓÍÛÒ‡ „ÂÌ‡
ASIP ‚ ÔÎ‡ÌÂ ËÁÛ˜ÂÌËfl ̋ ‚ÓÎ˛ˆËË ÔË„ÏÂÌÚ‡ˆËË ÍÓ-
ÊË Û ˜ÂÎÓ‚ÂÍ‡ [5, 9], Â„Ó ÔËÏÂÌËÏÓÒÚ¸ ‰Îfl „ÂÌÓ-
„ÂÓ„‡ÙË˜ÂÒÍËı ËÒÒÎÂ‰Ó‚‡ÌËÈ ÔÓÔÛÎflˆËÈ ëÂ‚Â-
ÌÓÈ Ö‚‡ÁËË ‚ÂÒ¸Ï‡ Ó„‡ÌË˜ÂÌ‡. 

éÅëìÜÑÖçàÖ

èÓ‚Â‰ÂÌÌÓÂ Ì‡ÏË ËÒÒÎÂ‰Ó‚‡ÌËÂ ÔÓÁ‚ÓÎËÎÓ Óı‡-
‡ÍÚÂËÁÓ‚‡Ú¸ ÒÚÂÔÂÌ¸ ÔÓÎËÏÓÙËÁÏ‡ ‰‚Ûı „ÂÌÓ‚,
Ò‚flÁ‡ÌÌ˚ı Ò ÙÛÌÍˆËÓÌËÓ‚‡ÌËÂÏ ÒËÒÚÂÏ˚ ÔË„ÏÂÌ-
Ú‡ˆËË, ‚ ÌÂÒÍÓÎ¸ÍËı ÔÓÔÛÎflˆËflı êÓÒÒËË Ë Ì‡ÏÂÚËÚ¸
ÚÂÏ Ò‡Ï˚Ï Ì‡Ô‡‚ÎÂÌËÂ ‰‡Î¸ÌÂÈ¯Ëı ËÒÒÎÂ‰Ó‚‡ÌËÈ
‚ ˝ÚÓÈ Ó·Î‡ÒÚË ÔÓÔÛÎflˆËÓÌÌÓÈ „ÂÌÂÚËÍË. ç‡Ë·ÓÎÂÂ
‚‡ÊÌ˚ÏË Ì‡Ï ÔÂ‰ÒÚ‡‚Îfl˛ÚÒfl ÔÓÎÛ˜ÂÌÌ˚Â ‰‡ÌÌ˚Â,
Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛˘ËÂ Ó ÒÛ˘ÂÒÚ‚Ó‚‡ÌËË „ÂÌÂÚË˜ÂÒÍËı
‡ÁÎË˜ËÈ ÏÂÊ‰Û ÔÓÔÛÎflˆËflÏË ÛÒÒÍÓ„Ó Ì‡ÒÂÎÂÌËfl
ÇÓÒÚÓ˜ÌÓÈ Ö‚ÓÔ˚ ÔÓ ‡ÒÔÂ‰ÂÎÂÌË˛ ‡ÎÎÂÎÂÈ Ë „Â-
ÌÓÚËÔÓ‚ „ÂÌ‡ OCA2, ËÏÂ˛˘Â„Ó ·ÓÎ¸¯ÓÂ ÁÌ‡˜ÂÌËÂ ‚
ÙÛÌÍˆËÓÌËÓ‚‡ÌËË ÒËÒÚÂÏ˚ ÔË„ÏÂÌÚ‡ˆËË ˜ÂÎÓ‚Â-
Í‡. ïÓÚfl ‡ÁÎË˜Ëfl ÔÓ ‡ÒÔÂ‰ÂÎÂÌË˛ ̃ ‡ÒÚÓÚ˚ ‡ÎÎÂ-
Îfl 419A ‚ ÛÒÒÍËı ÔÓÔÛÎflˆËflı Ë ÌÂ ‰ÓÒÚË„‡˛Ú ÒÚ‡ÚË-
ÒÚË˜ÂÒÍË ÁÌ‡˜ËÏ˚ı ÛÓ‚ÌÂÈ (P > 0.4, ÔÒÂ‚‰Ó‚ÂÓflÚ-
ÌÓÒÚÌ˚È ÚÂÒÚ), ÔÓÎÛ˜ÂÌÌ˚Â ‰‡ÌÌ˚Â ÏÓÊÌÓ
‡ÒÒÏ‡ÚË‚‡Ú¸ ‚ Ò‚flÁË Ò ÒÛ˘ÂÒÚ‚Û˛˘ËÏË ÏÂÊ˝ÚÌË-
˜ÂÒÍËÏË Ë ÏÂÊÔÓÔÛÎflˆËÓÌÌ˚ÏË ‡ÁÎË˜ËflÏË ÔÓ
ˆ‚ÂÚÛ „Î‡Á Û Ì‡ÒÂÎÂÌËfl ëÂ‚ÂÌÓÈ Ö‚‡ÁËË Ë, ‚ ˜‡ÒÚ-
ÌÓÒÚË, Û ÒÎ‡‚flÌ. í‡Í, ÒÓ„Î‡ÒÌÓ ‡ÌÚÓÔÓÎÓ„Ë˜ÂÒÍËÏ
‰‡ÌÌ˚Ï, ‡ÁÏ‡ı ËÁÏÂÌ˜Ë‚ÓÒÚË ˆ‚ÂÚ‡ „Î‡Á (‚ ·‡ÎÎ‡ı
ˆ‚ÂÚÌÓÒÚË) Û ÒÎ‡‚flÌÒÍÓ„Ó Ì‡ÒÂÎÂÌËfl ‰Ó‚ÓÎ¸ÌÓ ÁÌ‡-
˜ËÚÂÎÂÌ – ÓÚ 0.3 ‰Ó 0.9 [13]. Ç ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò ‰‡ÌÌ˚-
ÏË ‡ÌÚÓÔÓÎÓ„ËË, Ì‡ÒÂÎÂÌËÂ çÓ‚„ÓÓ‰ÒÍÓÈ Ë
èÒÍÓ‚ÒÍÓÈ Ó·Î‡ÒÚÂÈ, „‰Â Ì‡ÏË Ó·Ì‡ÛÊÂÌ‡ ÔÓ‚˚-
¯ÂÌÌ‡fl ˜‡ÒÚÓÚ‡ ‡ÎÎÂÎfl 419A, „‡ÌË˜ËÚ Ò Ì‡ËÏÂÌÂÂ
ÔË„ÏÂÌÚËÓ‚‡ÌÌ˚Ï Ì‡ÒÂÎÂÌËÂÏ èË·‡ÎÚËÍË Ë
éÌÂÊÒÍÓ-Ñ‚ËÌÒÍÓ„Ó ·‡ÒÒÂÈÌ‡, ‡ ÛÒÒÍÓÂ Ì‡ÒÂÎÂÌËÂ
ÅÂÎ„ÓÓ‰ÒÍÓÈ Ó·Î‡ÒÚË, ı‡‡ÍÚÂËÁÛ˛˘ÂÂÒfl ·ÓÎÂÂ
ÌËÁÍÓÈ ˜‡ÒÚÓÚÓÈ ‡ÎÎÂÎfl 419A, – Ò ÛÏÂÂÌÌÓ ÚÂÏÌÓ-
„Î‡Á˚Ï Ì‡ÒÂÎÂÌËÂÏ ìÍ‡ËÌ˚. ëÓ„Î‡ÒÌÓ ÂÁÛÎ¸Ú‡-
Ú‡Ï ÌÂ‰‡‚ÌÂ„Ó ËÒÒÎÂ‰Ó‚‡ÌËfl [6], ‚‡Ë‡ÌÚ 419A ‡ÒÒÓ-
ˆËËÛÂÚÒfl Ò ÁÂÎÂÌ˚Ï ˆ‚ÂÚÓÏ „Î‡Á. èÓ‰Ó·Ì‡fl ‚˚ÒÓ-
ÍÓ‰ÓÒÚÓ‚ÂÌ‡fl ‡ÒÒÓˆË‡ˆËfl ·˚Î‡ ‚˚fl‚ÎÂÌ‡ Ë ‰Îfl
‡ÎÎÂÎfl 355A [6], Ó‰Ì‡ÍÓ ÔÓÎÛ˜ÂÌÌ˚Â Ì‡ÏË ‚ Ì‡ÒÚÓfl-
˘ÂÈ ‡·ÓÚÂ ‰‡ÌÌ˚Â ÌÂ ÔÓÁ‚ÓÎËÎË Ó·Ì‡ÛÊËÚ¸ ‰Ó-
ÒÚÓ‚ÂÌ˚Â ÏÂÊÔÓÔÛÎflˆËÓÌÌ˚Â ‡ÁÎË˜Ëfl ‚ ‡ÒÔÂ-
‰ÂÎÂÌËË ˜‡ÒÚÓÚ ‡ÎÎÂÎÂÈ ÎÓÍÛÒ‡ 355. èÓ˝ÚÓÏÛ ‰‡Î¸-
ÌÂÈ¯ËÂ ËÒÒÎÂ‰Ó‚‡ÌËfl ÔÓÎËÏÓÙËÁÏ‡ „ÂÌÓ‚
ÒËÒÚÂÏ˚ ÔË„ÏÂÌÚ‡ˆËË ˜ÂÎÓ‚ÂÍ‡ ‚ ÔÓÔÛÎflˆËflı êÓÒ-
ÒËË ÔÂ‰ÒÚ‡‚Îfl˛ÚÒfl ‚ÔÓÎÌÂ ‡ÍÚÛ‡Î¸Ì˚ÏË. 

í‡·ÎËˆ‡ 4.  ó‡ÒÚÓÚ‡ ‡ÎÎÂÎÂÈ ÚÂı ÎÓÍÛÒÓ‚ „ÂÌ‡ OCA2
‚ ÔÓÔÛÎflˆËflı êÓÒÒËË

êÂ„ËÓÌ˚/ÔÓÔÛÎflˆËË ê‡ÁÏÂ 
‚˚·ÓÍË

ó‡ÒÚÓÚ‡ ‡ÎÎÂÎÂÈ

305T 355A 419A

ëÂ‚ÂÓ-ÇÓÒÚÓ˜Ì‡fl 
ÄÁËfl

óÛÍ˜Ë 15 0 0.833 0

ù‚ÂÌ˚ 14 0 0.857 0

äÓflÍË 32 0 0.813 0

ûÊÌ‡fl ëË·Ë¸ 

ÅÛflÚ˚ 96 0.052 0.719 0.016

ÇÓÒÚÓ˜Ì‡fl Ö‚ÓÔ‡

êÛÒÒÍËÂ (ÅÂÎ„ÓÓ‰) 56 0.054 0.777 0.036

êÛÒÒÍËÂ (ÇÂÎËÍËÈ 
çÓ‚„ÓÓ‰)

71 0.049 0.697 0.063

êÛÒÒÍËÂ (èÒÍÓ‚) 70 0.021 0.800 0.057

 
í‡·ÎËˆ‡ 5.  ê‡ÒÔÂ‰ÂÎÂÌËÂ ˜‡ÒÚÓÚ „ÂÌÓÚËÔÓ‚ Ë ‡ÎÎÂÎÂÈ ÎÓÍÛÒ‡ 8818 „ÂÌ‡ ASIP ‚ ÌÂÍÓÚÓ˚ı ÔÓÔÛÎflˆËflı êÓÒÒËË

èÓÔÛÎflˆËfl
ÉÂÌÓÚËÔ ÄÎÎÂÎ¸

AA AG GG A G

ÅÛflÚ˚ (n = 96) 0.73 (70) 0.26 (24) 0.01 (1) 0.854 0.146

êÛÒÒÍËÂ (ÅÂÎ„ÓÓ‰; n = 56) 0.77 (43) 0.23 (13) 0 0.884 0.116

êÛÒÒÍËÂ  (èÒÍÓ‚; n = 70) 0.77 (54) 0.23 (16) 0 0.886 0.114

èËÏÂ˜‡ÌËÂ. Ç ÒÍÓ·Í‡ı ÔË‚Ó‰ËÚÒfl ÍÓÎË˜ÂÒÚ‚Ó ËÌ‰Ë‚Ë‰ÛÛÏÓ‚.
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Ä‚ÚÓ˚ ‚˚‡Ê‡˛Ú ÔËÁÌ‡ÚÂÎ¸ÌÓÒÚ¸ à.ä. Ñ‡Ï-
·ÛÂ‚ÓÈ Ë ë.û. ê˚˜ÍÓ‚Û Á‡ ÔÓÏÓ˘¸ ‚ ÔÓ‚Â‰ÂÌËË ‰‡Ì-
ÌÓ„Ó ËÒÒÎÂ‰Ó‚‡ÌËfl. 

ê‡·ÓÚ‡ ‚˚ÔÓÎÌÂÌ‡ ÔË ÙËÌ‡ÌÒÓ‚ÓÈ ÔÓ‰‰ÂÊÍÂ
êÓÒÒËÈÒÍÓ„Ó ÙÓÌ‰‡ ÙÛÌ‰‡ÏÂÌÚ‡Î¸Ì˚ı ËÒÒÎÂ‰Ó‚‡-
ÌËÈ (ÔÓÂÍÚ 06-04-48136). 
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Polymorphism of Pigmentation Genes (OCA2 and ASIP) 

in Some Populations of Russia

B. A. Malyarchuk, M. A. Perkova, and M. V. Derenko
Institute of Biological Problems of the North, Far East Division, Russian Academy of Sciences, Magadan, 685000 Russia

e-mail: malyarchuk@ibpn.ru

In Russian populations, polymorphism of two pigmentation system genes, OCA2 (loci 305, 355, and 419, tested
in Russians, Buryats, Chukchi, Koryaks, and Evens) and ASIP (locus 8818, tested in Russians and Buryats) was
examined. Pairwise comparisons of the FST distances between the populations showed that only the populations
from Northeast Asia (Chukchi, Koryaks, and Evens) were statistically significantly different from all other pop-
ulations, at least relative to one of the OCA2 locus. In Russians from Pskov oblast and Novgorod oblast, in-
creased frequency (up to 6%) of the OCA2 allele 419A was revealed. In earlier studies, as association of this
allele with green eye color was demonstrated. The data obtained in terms of their application for ethnic popu-
lation genetics.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


