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èÓ „ÂÌÓÏ‡Ï ÏÎÂÍÓÔËÚ‡˛˘Ëı Ë ÏÌÓ„Ëı ‰Û„Ëı
˝ÛÍ‡ËÓÚ ‡Á·ÓÒ‡ÌÓ Ó„ÓÏÌÓÂ ˜ËÒÎÓ (10

 

5

 

–10

 

6

 

) ÍÓ-
ÔËÈ ÔÓ‚ÚÓfl˛˘ËıÒfl ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ Ñçä,
ËÏÂÌÛÂÏ˚ı ÍÓÓÚÍËÏË ÂÚÓÔÓÁÓÌ‡ÏË, ËÎË SINE
(short interspersed elements) [1]. éÌË ‡ÁÏÌÓÊËÎËÒ¸
‚ ıÓ‰Â ˝‚ÓÎ˛ˆËË ·Î‡„Ó‰‡fl ÔÓˆÂÒÒÛ ÂÚÓÔÓÁË-
ˆËË, ÍÓÚÓ˚È ‚ÍÎ˛˜‡ÂÚ ‚ ÒÂ·fl Ú‡ÌÒÍËÔˆË˛
˝ÚËı ˝ÎÂÏÂÌÚÓ‚ êçä-ÔÓÎËÏÂ‡ÁÓÈ III Ë Ó·‡ÚÌÛ˛
Ú‡ÌÒÍËÔˆË˛, ÒÓÔflÊÂÌÌÛ˛ Ò ËÌÚÂ„‡ˆËÂÈ ÒËÌ-
ÚÂÁËÛ˛˘ÂÈÒfl Ñçä ‚ ÌÓ‚˚È Û˜‡ÒÚÓÍ „ÂÌÓÏ‡.
ÅÎ‡„Ó‰‡fl ÏÛÚ‡ˆËflÏ, Ì‡Í‡ÔÎË‚‡‚¯ËÏÒfl ‚ ÚÂ˜ÂÌËÂ
ÏËÎÎËÓÌÓ‚ ÎÂÚ, ÍÓÔËË Í‡Ê‰Ó„Ó SINE, ‚ ÒÓ‚ÓÍÛÔ-
ÌÓÒÚË Ó·‡ÁÛ˛˘ËÂ ÒÂÏÂÈÒÚ‚Ó ‰‡ÌÌÓ„Ó SINE, ÓÚ-
ÎË˜‡˛ÚÒfl ‰Û„ ÓÚ ‰Û„‡ Ó·˚˜ÌÓ 10–30% ÓÒÌÓ‚‡-
ÌËÈ. Ç „ÂÌÓÏÂ ËÏÂÂÚÒfl ÌÂ ·ÓÎÂÂ 3–4 ÒÂÏÂÈÒÚ‚
SINE, ÔË˜ÂÏ Í‡Ê‰ÓÂ ËÁ ÌËı ı‡‡ÍÚÂÌÓ ÚÓÎ¸ÍÓ
‰Îfl Ó‰ÌÓ„Ó ËÎË ÌÂÒÍÓÎ¸ÍËı ÒÂÏÂÈÒÚ‚ (ËÌÓ„‰‡ ÓÚ-
fl‰Ó‚) Ó„‡ÌËÁÏÓ‚. 

Ç „ÂÌÓÏ‡ı ‚˚Ò¯Ëı ÔËÏ‡ÚÓ‚ ËÏÂÂÚÒfl ÚÓÎ¸ÍÓ
‰‚‡ ÒÂÏÂÈÒÚ‚‡ SINEs – Alu Ë MIR [2]. èÂ‚˚È ÓÚ-
ÌÓÒËÚÒfl Í ÛÌËÍ‡Î¸ÌÓÏÛ ÚËÔÛ SINEs, ÍÓÚÓ˚È ‚ÏÂ-
ÒÚÂ Ò Ç1-ÒÂÏÂÈÒÚ‚ÓÏ SINE „˚ÁÛÌÓ‚ ‚Â‰ÂÚ Ò‚ÓÂ
ÔÓËÒıÓÊ‰ÂÌËÂ ÓÚ 7SL êçä – ÍÓÏÔÓÌÂÌÚ‡ ˆËÚÓ-
ÔÎ‡ÁÏ‡ÚË˜ÂÒÍËı ˜‡ÒÚËˆ (SRP), Û˜‡ÒÚ‚Û˛˘Ëı ‚
ÒÂÍÂˆËË ÔÓÎËÔÂÔÚË‰Ó‚ ËÁ ÍÎÂÚÓÍ. Alu, ËÏÂ˛˘ËÈ
‰ÎËÌÛ ÓÍÓÎÓ 300 ÔÌ, ‚ ÓÚÎË˜ËÂ ÓÚ Ç1, ÒÓÒÚÓËÚ ËÁ
‰‚Ûı ÒıÓ‰Ì˚ı ÔÓ ÒÚÛÍÚÛÂ ˜‡ÒÚÂÈ (ÏÓÌÓÏÂÓ‚),
Ó·Î‡‰‡˛˘Ëı „ÓÏÓÎÓ„ËÂÈ Ò 7SL êçä [3, 4]. 

MIR, Í‡Í Ë ÔÓ‰‡‚Îfl˛˘ÂÂ ·ÓÎ¸¯ËÌÒÚ‚Ó SINE
‰Û„Ëı ËÁ‚ÂÒÚÌ˚ı ÒÂÏÂÈÒÚ‚, ‚Â‰ÂÚ Ò‚ÓÂ ÔÓËÒıÓÊ-
‰ÂÌËÂ ÓÚ ÏÓÎÂÍÛÎ Úêçä, Ó ˜ÂÏ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ

ÒÚÛÍÚÛ‡ ÌÛÍÎÂÓÚË‰ÌÓÈ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË,
‡ÒÔÓÎÓÊÂÌÌÓÈ ‚ 5'-ÍÓÌˆÂ‚ÓÈ (“„ÓÎÓ‚ÌÓÈ”) ˜‡ÒÚË
˝ÚËı ÍÓÓÚÍËı ÂÚÓÔÓÁÓÌÓ‚ [5, 6]. é‰Ì‡ ËÁ ÓÒÓ-
·ÂÌÌÓÒÚÂÈ MIR – ˝ÚÓ ¯ËÓÍÓÂ ‡ÒÔÓÒÚ‡ÌÂÌËÂ.
Ñ‡ÌÌÓÂ ÒÂÏÂÈÒÚ‚Ó SINE ËÏÂÂÚÒfl ‚ „ÂÌÓÏ‡ı ‚ÒÂı
ÏÎÂÍÓÔËÚ‡˛˘Ëı, ‡ ‚ÓÁÏÓÊÌÓ, Ë ‰Û„Ëı ÔÓÁ‚ÓÌÓ˜-
Ì˚ı [7]. éÚÒ˛‰‡ ÒÎÂ‰ÛÂÚ, ˜ÚÓ MIR ‚ÓÁÌËÍ Í‡Í ÏË-
ÌËÏÛÏ 130 ÏÎÌ ÎÂÚ Ì‡Á‡‰, ˜ÚÓ ÔÓ‰Ú‚ÂÊ‰‡ÂÚÒfl
˜ÂÁ‚˚˜‡ÈÌÓ ‚˚ÒÓÍÓÈ ‰Ë‚Â„ËÓ‚‡ÌÌÓÒÚ¸˛ ÍÓ-
ÔËÈ SINEs ‰‡ÌÌÓ„Ó ÒÂÏÂÈÒÚ‚‡ (ÒÂ‰Ìflfl „ÓÏÓÎÓ„Ëfl
ÏÂÊ‰Û ÍÓÔËflÏË ÒÓÒÚ‡‚ÎflÂÚ ÚÓÎ¸ÍÓ 70%). èÓ ÌÂflÒ-
ÌÓÈ ÔÓÍ‡ ÔË˜ËÌÂ Ì‡Ë·ÓÎÂÂ ÍÓÌÒÂ‚‡ÚË‚ÌÓÈ ˜‡-
ÒÚ¸˛ MIR-˝ÎÂÏÂÌÚ‡ fl‚ÎflÂÚÒfl Â„Ó ̂ ÂÌÚ‡Î¸Ì‡fl ̃ ‡ÒÚ¸
(core), ÎÂÊ‡˘‡fl ÏÂÊ‰Û Úêçä-Ó‰ÒÚ‚ÂÌÌÓÈ Ë “ı‚Ó-
ÒÚÓ‚ÓÈ” ˜‡ÒÚflÏË [6, 8]. èÓ˝ÚÓÏÛ ‚ ·ÓÎ¸¯ËÌÒÚ‚Â ÍÓ-
ÔËÈ, ‚ ÓÚÎË˜ËÂ ÓÚ ÔÓÎÌÓ‡ÁÏÂÌÓ„Ó MIR ‰ÎËÌÓÈ
ÓÍÓÎÓ 260 ÔÌ, Ó·Ì‡ÛÊË‚‡ÂÚÒfl ÚÓÎ¸ÍÓ ˝Ú‡ “core” ÔÓ-
ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸ ‰ÎËÌÓ˛ ‚ ÒÂ‰ÌÂÏ 65 ÔÌ [7].

Ç ÔÓÒÎÂ‰ÌËÂ „Ó‰˚ ‰Îfl ËÁÛ˜ÂÌËfl ÙËÎÓ„ÂÌÂÚË˜Â-
ÒÍËı Ò‚flÁÂÈ ÏÂÊ‰Û ‚Ë‰‡ÏË Ï˚ ‡Á‚Ë‚‡ÎË ÏÂÚÓ‰
ËÌÚÂ-SINE-èñê [9]. èÂ‚ÓÌ‡˜‡Î¸ÌÓ ˝ÚÓÚ ÏÂÚÓ‰
·˚Î ÔËÏÂÌÂÌ ‰Îfl ‰ÂÚÂÍˆËË Ë ‰ÓÍ‡Á‡ÚÂÎ¸ÒÚ‚‡ ¯Ë-
ÓÍÓ„Ó ‡ÒÔÓÒÚ‡ÌÂÌËfl ˝ÎÂÏÂÌÚ‡ MIR Û ÏÎÂÍÓ-
ÔËÚ‡˛˘Ëı [7]. Ç ÂÁÛÎ¸Ú‡ÚÂ Ú‡ÍÓÈ ÔÓÎËÏÂ‡ÁÌÓÈ
ˆÂÔÌÓÈ Â‡ÍˆËË ÔÓËÒıÓ‰ËÚ ‡ÏÔÎËÙËÍ‡ˆËfl Û˜‡ÒÚ-
ÍÓ‚ „ÂÌÓÏÌÓÈ Ñçä ‰ÎËÌÓÈ ÏÂÌÂÂ 3 ÚÔÌ, ÍÓÚÓ˚Â
Ó„‡ÌË˜ÂÌ˚ Ò ‰‚Ûı ÒÚÓÓÌ ÍÓÔËflÏË SINEs. èÓÒÎÂ
‡Á‰ÂÎÂÌËfl ‡ÏÔÎËÙËˆËÓ‚‡ÌÌ˚ı Ù‡„ÏÂÌÚÓ‚
Ñçä Ò ÔÓÏÓ˘¸˛ ˝ÎÂÍÚÓÙÓÂÁ‡ ‚ ÔÓÎË‡ÍËÎ‡-
ÏË‰ÌÓÏ „ÂÎÂ ÏÓÊÌÓ ÓˆÂÌËÚ¸ ÒÚÂÔÂÌ¸ Ó‰ÒÚ‚‡ Ú‡Í-
ÒÓÌÓ‚ ‚Ë‰Ó‚Ó„Ó Ë ÔÓ‰‚Ë‰Ó‚Ó„Ó ÛÓ‚Ìfl Ì‡ ÓÒÌÓ‚Â
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Ñ‚‡ ‚Ë‰‡ (MIR Ë Alu) ÍÓÓÚÍËı ‡ÒÒÂflÌÌ˚ı ÔÓ „ÂÌÓÏÛ ÔÓ‚ÚÓfl˛˘ËıÒfl ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ Ñçä
(SINE) ËÒÔÓÎ¸ÁÓ‚‡ÎË ‰Îfl ËÁÛ˜ÂÌËfl „ÂÌÂÚË˜ÂÒÍÓ„Ó Ó‰ÒÚ‚‡ ÏÂÊ‰Û ‚˚Ò¯ËÏË ÔËÏ‡Ú‡ÏË Ë ‚˚fl‚ÎÂÌËfl ÔÓ-
ÎËÏÓÙËÁÏ‡ „ÂÌÓÏÌÓÈ Ñçä ̃ ÂÎÓ‚ÂÍ‡. Ç ÔÓÎËÏÂ‡ÁÌÓÈ ̂ ÂÔÌÓÈ Â‡ÍˆËË Ò Ô‡ÈÏÂ‡ÏË, ÍÓÏÔÎÂÏÂÌÚ‡-
Ì˚ÏË ÍÓÌÒÂÌÒÛÒÌ˚Ï ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚflÏ ÔÓ‚ÚÓÓ‚ MIR Ë Alu, ‡ÏÔÎËÙËˆËÓ‚‡ÎË Û˜‡ÒÚÍË Ñçä, ‡Ò-
ÔÓÎÓÊÂÌÌ˚Â ÏÂÊ‰Û ÒÓÒÂ‰ÌËÏË ÍÓÔËflÏË ˝ÚËı SINEs (ËÌÚÂ-SINE-èñê). ë‡‚ÌÂÌËÂ Ì‡·Ó‡ ‡ÏÔÎËÙË-
ˆËÓ‚‡ÌÌ˚ı Ù‡„ÏÂÌÚÓ‚ Ñçä ‰Îfl ‡ÁÌ˚ı ‚Ë‰Ó‚ ËÎË ÓÒÓ·ÂÈ ÔÓÁ‚ÓÎflÂÚ ÒÛ‰ËÚ¸ Ó· Ëı Ó‰ÒÚ‚Â. àÌÚÂ-
MIR-èñê ÔÓ‰Ú‚Â‰ËÎ ËÁ‚ÂÒÚÌ˚Â ËÁ ÎËÚÂ‡ÚÛ˚ Ó‰ÒÚ‚ÂÌÌ˚Â Ò‚flÁË ÏÂÊ‰Û ‚Ë‰‡ÏË ‚˚Ò¯Ëı ÔËÏ‡ÚÓ‚
ËÌÙ‡ÓÚfl‰‡ Catarrhini, ˜ÚÓ ‰ÓÍ‡Á˚‚‡ÂÚ ÔËÏÂÌËÏÓÒÚ¸ ˝ÚÓ„Ó ÏÂÚÓ‰‡ ‰Îfl ËÁÛ˜ÂÌËfl ÙËÎÓ„ÂÌËË. èÓÎË-
ÏÓÙËÁÏ Ñçä ˜ÂÎÓ‚ÂÍ‡ ÌÂ Û‰‡‚‡ÎÓÒ¸ Ó·Ì‡ÛÊËÚ¸, ËÒÔÓÎ¸ÁÛfl ËÌÚÂ-MIR-èñê. í‡ÍÓÈ ÔÓÎËÏÓÙËÁÏ
·˚Î ‚˚fl‚ÎÂÌ Ò ÔÓÏÓ˘¸˛ ËÌÚÂ-Alu-èñê, ˜ÚÓ, ‚ÓÁÏÓÊÌÓ, Ò‚flÁ‡ÌÓ Ò ÔÓ‰ÓÎÊ‡˛˘ËÏÒfl ‡ÁÏÌÓÊÂÌËÂÏ
Alu ‚ „ÂÌÓÏÂ ˜ÂÎÓ‚ÂÍ‡.
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ÒıÓ‰ÒÚ‚‡ ÔÓÎÛ˜‡ÂÏ˚ı Ì‡·ÓÓ‚ ÔÓÎÓÒ. åÂÚÓ‰ ËÌ-
ÚÂ-MIR-èñê ÓÍ‡Á‡ÎÒfl ‰ÓÒÚ‡ÚÓ˜ÌÓ ÛÒÔÂ¯Ì˚Ï ‚
ÓˆÂÌÍÂ ÙËÎÓ„ÂÌÂÚË˜ÂÒÍÓ„Ó Ó‰ÒÚ‚‡ ‚Ë‰Ó‚ Ë Ó‰Ó‚
ÛÍÓÍ˚Î˚ı [10], Ì‡ÒÂÍÓÏÓfl‰Ì˚ı [9, 11, 12] Ë ÌÂ-
ÍÓÚÓ˚ı „˚ÁÛÌÓ‚ [13].

îËÎÓ„ÂÌËfl ÔËÏ‡ÚÓ‚ Ì‡Ë·ÓÎÂÂ ËÒÒÎÂ‰Ó‚‡Ì‡ Ò
ÔËÏÂÌÂÌËÂÏ ‡ÁÎË˜Ì˚ı ÏÓÎÂÍÛÎflÌ˚ı ÏÂÚÓ‰Ó‚,
ÓÒÌÓ‚‡ÌÌ˚ı Ì‡ ‡Ì‡ÎËÁÂ ÏËÚÓıÓÌ‰Ë‡Î¸Ì˚ı Ë
fl‰ÂÌ˚ı „ÂÌÓ‚ [14–17]. Ç Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ Ï˚
ËÒÔÓÎ¸ÁÓ‚‡ÎË ËÌÚÂ-MIR-èñê ‰Îfl ‡Ì‡ÎËÁ‡ ÙËÎÓ-
„ÂÌÂÚË˜ÂÒÍËı ÓÚÌÓ¯ÂÌËÈ ‚˚Ò¯Ëı Ó·ÂÁ¸flÌ (Catar-
rhini) ‰Îfl ÚÓ„Ó, ˜ÚÓ·˚ ÔÓ‚ÂËÚ¸, ‚ Í‡ÍÓÈ ÏÂÂ Â-
ÁÛÎ¸Ú‡Ú˚ ˝ÚÓ„Ó ÔÓÒÚÓ„Ó Ë ‰Â¯Â‚Ó„Ó ÏÂÚÓ‰‡ ÒÓ‚-
Ô‡‰‡˛Ú Ò ÂÁÛÎ¸Ú‡Ú‡ÏË ‰Û„Ëı ÏÂÚÓ‰Ó‚. äÓÏÂ ÚÓ„Ó,
‚ ˝ÚÓÈ ‡·ÓÚÂ Ï˚ ÔÂ‰ÎÓÊËÎË ÌÓ‚˚È ÔÓ‰ıÓ‰ Í ‰Ë-
Á‡ÈÌÛ Ô‡ÈÏÂÓ‚, ÍÓÚÓ˚È ÔÓÁ‚ÓÎËÎ ‡Ì‡ÎËÁËÓ‚‡Ú¸
ÒÛÏÏ‡ÌÛ˛ „ÂÌÓÏÌÛ˛ Ñçä ÔËÏ‡ÚÓ‚ Ò ÔÓÏÓ˘¸˛
ËÌÚÂ-Alu-èñê. í‡Í‡fl èñê ‰‡Î‡ ‚ÓÁÏÓÊÌÓÒÚ¸ ‰Â-
ÚÂÍÚËÓ‚‡Ú¸ ÔÓÎËÏÓÙËÁÏ Ñçä ˜ÂÎÓ‚ÂÍ‡.

 

åÄíÖêàÄãõ à åÖíéÑõ

 

Ç˚‰ÂÎÂÌËÂ Ñçä Ë ËÌÚÂ-SINE-èñê. 

 

ÉÂÌÓÏ-
ÌÛ˛ Ñçä ‚˚‰ÂÎflÎË ËÁ ÍÓ‚Ë [18] ËÎË ËÁ ÙËÍÒËÓ-
‚‡ÌÌ˚ı ˝Ú‡ÌÓÎÓÏ ÚÍ‡ÌÂÈ (Ï˚¯ˆ˚, ÔÎ‡ˆÂÌÚ‡) ÔÛ-
ÚÂÏ ÎËÁËÒ‡ „ÓÏÓ„ÂÌ‡Ú‡ ÔÓÚÂËÌ‡ÁÓÈ K Ò ÔÓÒÎÂ‰Û-
˛˘ÂÈ ‰ÂÔÓÚÂËÌËÁ‡ˆËÂÈ ÒÏÂÒ¸˛ ÙÂÌÓÎ‡ Ë
ıÎÓÓÙÓÏ‡ (1 : 1). ëÔËÒÓÍ ÔÂÔ‡‡ÚÓ‚ Ñçä, ËÒ-
ÔÓÎ¸ÁÓ‚‡ÌÌ˚ı ‚ ‡·ÓÚÂ, ÔÂ‰ÒÚ‡‚ÎÂÌ ‚ Ú‡·ÎËˆÂ.

àÌÚÂ-MIR-èñê ÔÓ‚Ó‰ËÎË Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ
‰‚Ûı Á‡Ú‡‚ÓÍ, ÍÓÏÔÎÂÏÂÌÚ‡Ì˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸-
ÌÓÒÚË MIR [7]: 5'-AGTGACTTGCTCAAGGT-3'
(MIR17) Ë 5'-GCCTCAGTTTCCTCATC-3' (MIL17).
é·Â Á‡Ú‡‚ÍË ÏÂÚËÎË (

 

γ

 

32

 

ê)-Äíê (1 åÅÍ/100 ÔÏÓÎ¸
ÓÎË„ÓÌÛÍÎÂÓÚË‰‡) Ò ÔÓÏÓ˘¸˛ ÔÓÎËÌÛÍÎÂÓÚË‰ÍË-
Ì‡Á˚. êÂ‡ÍˆËÓÌÌ‡fl ÒÏÂÒ¸ (20 ÏÍÎ) ÒÓ‰ÂÊ‡Î‡ ·Û-
ÙÂ (70 ÏM ÚËÒ-HCl, pH 8.6, 16.6 ÏM (NH

 

4

 

)

 

2

 

SO

 

4

 

,
2.5 ÏM MgCl

 

2

 

), 0.2 Ïå dNTP, 4 ÔÏÓÎ¸ Í‡Ê‰ÓÈ ÏÂ-
˜ÂÌÓÈ Á‡Ú‡‚ÍË, 1 Â‰. 

 

Taq

 

-ÔÓÎËÏÂ‡Á˚ (“ëËÎÂÍÒ”,
êÓÒÒËfl) Ë 25 Ì„ „ÂÌÓÏÌÓÈ Ñçä. ìÒÎÓ‚Ëfl ËÌÚÂ-
MIR-èñê ÒÓÓÚ‚ÂÚÒÚ‚Ó‚‡ÎË ÓÔËÒ‡ÌÌ˚Ï [7]: ‰ÂÌ‡-

 

ÉÂÓ„‡ÙËfl Ë ˜ËÒÎÓ Ó·‡ÁˆÓ‚, ËÒÔÓÎ¸ÁÓ‚‡ÌÌ˚ı ‚ ‡Ì‡ÎËÁÂ

ÉÂÓ„‡ÙËfl Ó·‡ÁˆÓ‚ óËÒÎÓ
Ó·‡ÁˆÓ‚ àÒÚÓ˜ÌËÍ ÔÓÎÛ˜ÂÌËfl Ó·‡ÁˆÓ‚

 

Homo sapiens

 

êÛÒÒÍËÂ, Â‚ÓÔÂÈÒÍ‡fl ˜‡ÒÚ¸ êÓÒÒËË 13 àåÅ êÄç

ÄÙ„‡Ìˆ˚, ÄÙ„‡ÌËÒÚ‡Ì 1 åÉì, Í‡Ù. ‡ÌÚÓÔÓÎÓ„ËË

íÛ‚ËÌˆ˚, íÛ‚‡, íÓÚÊÂÌÒÍËÈ -Ì, Ò. íÓÓ‡-ïÂÏ 1 íÓ ÊÂ

ù‚ÂÌÍË, üÍÛÚËfl, Ô„Ú áÓÎÓÚËÌÍ‡ 1 »

äÓflÍË, äÓflÍÒÍËÈ Ì‡ˆËÓÌ‡Î¸Ì˚È ÓÍÛ„,
Ô-Ó‚ ä‡Ï˜‡ÚÍ‡

1 »

àÌ‰ÂÈˆ˚, ëÂ‚ÂÌ‡fl ÄÏÂËÍ‡ 4 »

Ç¸ÂÚÌ‡Ïˆ˚, Ç¸ÂÚÌ‡Ï 1 àåÅ êÄç

å‡Î‡„‡ÒËÈˆ˚ (‡ÌÚ‡‰ÛË), Ó. å‡‰‡„‡ÒÍ‡ 1 åÉì, Í‡Ù. ‡ÌÚÓÔÓÎÓ„ËË

ç¸flÏ‚ÂÁË, í‡ÌÁ‡ÌËfl 1 íÓ ÊÂ

Å‡Ï·‡‡, å‡ÎË 1 »

íÛ·Û, ó‡‰ 1 »

ç‡Ó‰˚ çË„ÂËË, çË„ÂËfl 1 »

ùÚÌË˜ÂÒÍ‡fl ÔËÌ‡‰ÎÂÊÌÓÒÚ¸ ÌÂ ËÁ‚ÂÒÚÌ‡, êÓÒÒËfl àåÅ êÄç

é·ÂÁ¸flÌ˚ ËÌÙÓÓÚfl‰‡ Catarrhini

 

Pan troglodytes

 

 – ¯ËÏÔ‡ÌÁÂ Ó·˚ÍÌÓ‚ÂÌÌ‡fl 1 åÓÒÍÓ‚ÒÍËÈ ÁÓÓÔ‡Í

 

Gorilla gorilla

 

 – „ÓËÎÎ‡ 1 çÂÏÂˆÍËÈ ˆÂÌÚ ÔËÏ‡ÚÓÎÓ„ËË 

 

Pongo pygmaeus

 

 – Ó‡Ì„ÛÚ‡Ì Ó·˚ÍÌÓ‚ÂÌÌ˚È 1 åÓÒÍÓ‚ÒÍËÈ ÁÓÓÔ‡Í

 

Hylobates lar 

 

– „Ë··ÓÌ ·ÂÎÓÛÍËÈ 1 çÂÏÂˆÍËÈ ˆÂÌÚ ÔËÏ‡ÚÓÎÓ„ËË

 

Macaca silenus

 

 – Ï‡Í‡Í Î¸‚ËÌÓı‚ÓÒÚ˚È 1 åÓÒÍÓ‚ÒÍËÈ ÁÓÓÔ‡Í

 

Macaca arctoides

 

 – Ï‡Í‡Í ·Û˚È 1 Éì çàà ÏÂ‰ËˆËÌÒÍÓÈ ÔËÏ‡ÚÓÎÓ„ËË êÄåç

 

M‡Ò‡Ò‡ mulatta 

 

– Ï‡Í‡Í ÂÁÛÒ 1 åÓÒÍÓ‚ÒÍËÈ ÁÓÓÔ‡Í

 

Papio anubis

 

 – Ô‡‚Ë‡Ì ‡ÌÛ·ËÒ 1 Éì çàà ÏÂ‰ËˆËÌÒÍÓÈ ÔËÏ‡ÚÓÎÓ„ËË êÄåç

 

Papio hamadryas

 

 – Ô‡‚Ë‡Ì „‡Ï‡‰ËÎ 1 íÓ ÊÂ

 

Chlorocebus aethiops

 

 – Ï‡Ú˚¯Í‡ ÁÂÎÂÌ‡fl 1 »
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ÚÛ‡ˆËfl – 94°ë, 30 Ò; ÓÚÊË„ – 56°ë, 45 Ò; ÒËÌÚÂÁ –
72°ë, 2 ÏËÌ. óËÒÎÓ ˆËÍÎÓ‚ – 27. èÂ‰‚‡ËÚÂÎ¸Ì‡fl
‰ÂÌ‡ÚÛ‡ˆËfl ÔÓ‰ÓÎÊ‡Î‡Ò¸ 3 ÏËÌ ÔË 94°ë, ÍÓ-
ÌÂ˜Ì˚È ÒËÌÚÂÁ – 5 ÏËÌ ÔË 72°ë.

èË ÔÓ‚Â‰ÂÌËË ËÌÚÂ-Alu-èñê ËÒÔÓÎ¸ÁÓ‚‡ÎË
Â‰ËÌÒÚ‚ÂÌÌÛ˛ Á‡Ú‡‚ÍÛ: 5'-CCACCGCGCCCGGC-

CAG-3' (ÔÓ‰˜ÂÍÌÛÚ˚ ÌÛÍÎÂÓÚË‰˚, ÍÓÏÔÎÂÏÂÌ-
Ú‡Ì˚Â 5'-ÍÓÌˆÛ ÍÓÌÒÂÌÒÛÒÌÓÈ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ-
ÒÚË Alu-˝ÎÂÏÂÌÚ‡; èñê ‰ÓÎÊÌ‡ ÔÓËÒıÓ‰ËÚ¸
ÚÓÎ¸ÍÓ Ò Û˜‡ÒÚËÂÏ ÚÂı ÍÓÔËÈ Alu, 5'-ÙÎ‡ÌÍËÛ˛-
˘‡fl ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸ ÍÓÚÓ˚ı Ì‡˜ËÌ‡ÂÚÒfl Ò
‰ËÌÛÍÎÂÓÚË‰‡ 5'-CT-3'). éÎË„ÓÌÛÍÎÂÓÚË‰ ÏÂÚËÎË,

 

êËÒ. 1.

 

 àÌÚÂ-MIR-èñê „ÂÌÓÏÌÓÈ Ñçä Î˛‰ÂÈ Ë Ó·ÂÁ¸flÌ. 

 

Homo sapiens

 

 (

 

1–24

 

). é·ÂÁ¸flÌ˚: ̄ ËÏÔ‡ÌÁÂ Ó·˚ÍÌÓ‚ÂÌÌ‡fl

 

 Pan
troglodytes

 

 (

 

25

 

), „ÓËÎÎ‡ 

 

Gorilla gorilla

 

 (

 

26

 

), Ó‡Ì„ÛÚ‡Ì Ó·˚ÍÌÓ‚ÂÌÌ˚È 

 

Pongo pygmaeus

 

 (

 

27

 

), „Ë··ÓÌ ·ÂÎÓÛÍËÈ 

 

Hylobates
lar

 

 (

 

28

 

), Ï‡Í‡Í Î¸‚ËÌÓı‚ÓÒÚ˚È 

 

Macaca silenus 

 

(

 

29

 

), Ï‡Í‡Í ·Û˚È

 

 M. arctoides

 

 (

 

30

 

), Ï‡Í‡Í ÂÁÛÒ 

 

M. mulatta

 

 (

 

31

 

), Ô‡‚Ë‡Ì
‡ÌÛ·ËÒ 

 

Papio anubis

 

 (

 

32

 

), Ô‡‚Ë‡Ì „‡Ï‡‰ËÎ 

 

P. hamadryas

 

 (

 

33

 

) Ë Ï‡Ú˚¯Í‡ ÁÂÎÂÌ‡fl 

 

Chlorocebus aethiops 

 

(

 

34

 

). ê‡Á‰ÂÎÂÌËÂ
‰ÂÌ‡ÚÛËÓ‚‡ÌÌ˚ı Ñçä-Ù‡„ÏÂÌÚÓ‚ ÔÓ‚Ó‰ËÎË Ò ÔÓÏÓ˘¸˛ ˝ÎÂÍÚÓÙÓÂÁ‡ ‚ ÔÓÎË‡ÍËÎ‡ÏË‰ÌÓÏ „ÂÎÂ Ò ÏÓ˜Â‚ËÌÓÈ.
ëÔ‡‚‡ ÓÚ ˝ÎÂÍÚÓÙÓÂ„‡ÏÏ˚ ÛÍ‡Á‡Ì˚ ‡ÁÏÂ˚ Ï‡ÍÂÌ˚ı Ù‡„ÏÂÌÚÓ‚ (Ñçä îï147, „Ë‰ÓÎËÁÓ‚‡ÌÌ‡fl 

 

Hin

 

fI).

 

726

553

500

427

311

249

150
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êfl·ËÌËÌ‡ 

 

Ë ‰

 

.

 

Í‡Í ÓÔËÒ‡ÌÓ ‚˚¯Â. èñê ÓÒÛ˘ÂÒÚ‚ÎflÎË Ú‡Í ÊÂ,
Í‡Í ‚ ÒÎÛ˜‡Â ËÌÚÂ-MIR-èñê, ÌÓ ÓÚÊË„ Á‡Ú‡‚ÍË
Ë ÒËÌÚÂÁ ¯ÎË ÔË Ó‰ÌÓÈ Ë ÚÓÈ ÊÂ ÚÂÏÔÂ‡ÚÛÂ
(72°ë) Ë ÔÓ‰ÓÎÊËÚÂÎ¸ÌÓÒÚ¸ ˝ÚÓÈ ÒÚ‡‰ËË ÒÓÒÚ‡‚-
ÎflÎ‡ 3 ÏËÌ.

åÂ˜ÂÌ˚Â ÔÓ‰ÛÍÚ˚ èñê ‰ÂÌ‡ÚÛËÓ‚‡ÎË Ë
‡Á‰ÂÎflÎË ˝ÎÂÍÚÓÙÓÂÁÓÏ ‚ 6%-ÌÓÏ ÔÓÎË‡ÍËÎ-
‡ÏË‰ÌÓÏ „ÂÎÂ, ÒÓ‰ÂÊ‡˘ÂÏ ÚËÒ-·Ó‡ÚÌ˚È ·ÛÙÂ
Ë 8 å ÏÓ˜Â‚ËÌÛ (‰ÎËÌ‡ „ÂÎfl 50 ÒÏ, ¯ËËÌ‡ – 28 ÒÏ,
ÚÓÎ˘ËÌ‡ 0.4 ÏÏ). ê‡Á‰ÂÎÂÌËÂ ‚ÂÎË ‚ ÚÂ˜ÂÌËÂ 7 ˜
ÔË ÔÓÒÚÓflÌÌÓÈ ÏÓ˘ÌÓÒÚË ÚÓÍ‡ 75 ÇÚ. ÉÂÎ¸ ËÌÍÛ-
·ËÓ‚‡ÎË 30 ÏËÌ ‚ ‡ÒÚ‚ÓÂ 5%-ÌÓÈ ÛÍÒÛÒÌÓÈ ÍËÒ-
ÎÓÚ˚ Ë 10%-ÌÓ„Ó ˝Ú‡ÌÓÎ‡, ÔÓÒÎÂ ˜Â„Ó ÒÛ¯ËÎË Ë
˝ÍÒÔÓÌËÓ‚‡ÎË Ò ÂÌÚ„ÂÌÓ‚ÒÍÓÈ ÔÎÂÌÍÓÈ (18–24 ˜).

àÌÚÂ-Alu-èñê Ò ÌÂÏÂ˜ÂÌÓÈ Á‡Ú‡‚ÍÓÈ ÔÓ‚Ó-
‰ËÎË ÔÓ ‡Ì‡ÎÓ„ËË Ò ÓÔËÒ‡ÌÌÓÈ ‚˚¯Â ÔÓˆÂ‰ÛÓÈ,
ÌÓ ÍÓÎË˜ÂÒÚ‚Ó ÓÎË„ÓÌÛÍÎÂÓÚË‰‡ ‚ Â‡ÍˆËÓÌÌÓÈ

ÒÏÂÒË ÒÓÒÚ‡‚ÎflÎÓ 7.5 ÔÏÓÎ¸. èÓ‰ÛÍÚ˚ ‡ÏÔÎËÙË-
Í‡ˆËË ‡Á‰ÂÎflÎË ‚ ÚÂ˜ÂÌËÂ ÌÓ˜Ë ˝ÎÂÍÚÓÙÓÂÁÓÏ
‚ 2%-ÌÓÏ ‡„‡ÓÁÌÓÏ „ÂÎÂ (‰ÎËÌ‡ 20 ÒÏ), ÒÓ‰ÂÊ‡-
˘ÂÏ ÚËÒ-·Ó‡ÚÌ˚È ·ÛÙÂ. èÓÎÓÒ˚ Ñçä, ÓÍ‡-
¯ÂÌÌ˚Â ·ÓÏËÒÚ˚Ï ̋ ÚË‰ËÂÏ, ÙÓÚÓ„‡ÙËÓ‚‡ÎË ‚
ÛÎ¸Ú‡ÙËÓÎÂÚÓ‚ÓÏ Ò‚ÂÚÂ Ì‡ Ú‡ÌÒËÎÎ˛ÏËÌ‡ÚÓÂ. 

 

îËÎÓ„ÂÌÂÚË˜ÂÒÍËÈ ‡Ì‡ÎËÁ.

 

 îËÌ„ÂÔËÌÚ˚,
ÔÓÎÛ˜ÂÌÌ˚Â ‚ ËÌÚÂ-åIR- Ë Alu-PCR, ·˚ÎË ÔÂ-
Ó·‡ÁÓ‚‡Ì˚ ‚ ·ËÌ‡ÌÛ˛ Ï‡ÚËˆÛ (1 – ÔËÒÛÚÒÚ‚ËÂ
ÔÓÎÓÒ˚, 0 – ÓÚÒÛÚÒÚ‚ËÂ), ÍÓÚÓÛ˛ ‡Ì‡ÎËÁËÓ‚‡ÎË
ÏÂÚÓ‰‡ÏË Ï‡ÍÒËÏ‡Î¸ÌÓÈ ˝ÍÓÌÓÏËË (maximum par-
simony – MP) Ë ·ÎËÊ‡È¯Â„Ó Ò‚flÁ˚‚‡ÌËfl (neighbor-
joining – NJ) Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ Ô‡ÍÂÚ‡ PAUP*ver-
sion 4.0b10 [19]. ÑÓÒÚÓ‚ÂÌÓÒÚ¸ „ÛÔÔËÓ‚ÓÍ Ì‡
‰ÂÂ‚¸flı ÓˆÂÌË‚‡ÎË ÏÂÚÓ‰ÓÏ ·ÛÚÒÚ˝Ô-‡Ì‡ÎËÁ‡ ÔÓ
1000 ÂÔÎËÍ‡Ï. ÉÂÌÂÚË˜ÂÒÍËÂ ‰ËÒÚ‡ÌˆËË (

 

D

 

NL

 

)
‡ÒÒ˜ËÚ‡Ì˚ ÔÓ çÂ˛ Ë ãË [20].

 

êÖáìãúíÄíõ à éÅëìÜÑÖçàÖ

 

àÌÚÂ-MIR-èñê

 

Ç ÂÁÛÎ¸Ú‡ÚÂ èñê Ó‰ÌÓ‚ÂÏÂÌÌÓ Ò ‰‚ÛÏfl Ô‡È-
ÏÂ‡ÏË (MIR17 Ë MIL17), ÒÔÂˆËÙË˜Ì˚ÏË ‰Îfl „Â-
ÌÂÚË˜ÂÒÍÓ„Ó ˝ÎÂÏÂÌÚ‡ MIR [7], ÔÓËÒıÓ‰ËÚ ‡Ï-
ÔÎËÙËÍ‡ˆËfl Û˜‡ÒÚÍÓ‚ Ñçä, ‡ÒÔÓÎÓÊÂÌÌ˚ı
ÏÂÊ‰Û ÒÓÒÂ‰ÌËÏË ÍÓÔËflÏË MIR ÌÂÁ‡‚ËÒËÏÓ ÓÚ Ëı
‚Á‡ËÏÌÓÈ ÓËÂÌÚ‡ˆËË. ç‡ ËÒ. 1 ÔÂ‰ÒÚ‡‚ÎÂÌ˚ Â-
ÁÛÎ¸Ú‡Ú˚ ËÌÚÂ-MIR-èñê „ÂÌÓÏÌÓÈ Ñçä 24 ˜Â-
ÎÓ‚ÂÍ, ÓÚÌÓÒfl˘ËıÒfl Í Â‚‡ÁËÈÒÍÓÈ, ‡ÁË‡ÚÒÍÓ-‡ÏÂ-
ËÍ‡ÌÒÍÓÈ Ë ˝Í‚‡ÚÓË‡Î¸ÌÓÈ ‡Ò‡Ï, Ë 10 Ó·ÂÁ¸flÌ
ËÁ ÒÂÏÂÈÒÚ‚ Cercopithecidae, Hylobatidae Ë Homi-
nidae. ç‡·Ó Ì‡·Î˛‰‡ÂÏ˚ı ÔÓÎÓÒ ·˚Î Ô‡ÍÚË˜Â-
ÒÍË Ó‰ËÌ‡ÍÓ‚˚Ï Û ‚ÒÂı Î˛‰ÂÈ (‰ÓÓÊÍË 

 

1

 

–

 

24

 

), Ú.Â.
ÔÓÎËÏÓÙËÁÏ Ñçä ˝ÚÓÚ ÏÂÚÓ‰ ÌÂ ‚˚fl‚ÎflÎ. ç‡-
·Ó ÔÓÎÓÒ Û ˜ÂÎÓ‚ÂÍÓÓ·‡ÁÌ˚ı Ó·ÂÁ¸flÌ (Homi-
nidae) ‰Ó‚ÓÎ¸ÌÓ ÒıÓ‰ÂÌ Ò ˜ÂÎÓ‚Â˜ÂÒÍËÏ, ÌÓ ÓÚÎË-
˜Ëfl Ì‡‡ÒÚ‡˛Ú ‚ fl‰Û ¯ËÏÔ‡ÌÁÂ, „ÓËÎÎ‡, Ó‡Ì„Û-
Ú‡Ì Ë „Ë··ÓÌ. ä‡Í Ë ÓÊË‰‡ÎÓÒ¸, Â˘Â ÒËÎ¸ÌÂÂ
ÓÚÎË˜‡˛ÚÒfl Ì‡·Ó˚ ÔÓÎÓÒ Û ‰Û„Ëı Ó·ÂÁ¸flÌ (Cer-
copithecidae).

èÓÒÂ‰ÒÚ‚ÓÏ Ô‡ÒËÏÓÌË‡Î¸ÌÓ„Ó (MP) Ë ‰Ë-
ÒÚ‡ÌˆËÓÌÌÓ„Ó (NJ) ‡Ì‡ÎËÁ‡ ‰‡ÌÌ˚ı ËÌÚÂ-MIR-
èñê ·˚ÎË ÔÓÒÚÓÂÌ˚ ‰ÂÌ‰Ó„‡ÏÏ˚ (ËÒ. 2). íÓ-
ÔÓÎÓ„Ëfl MP- Ë NJ-‰ÂÌ‰Ó„‡ÏÏ ÓÍ‡Á‡Î‡Ò¸ Ô‡ÍÚË-
˜ÂÒÍË Ó‰ËÌ‡ÍÓ‚ÓÈ. ëÂÏÂÈÒÚ‚‡ Cercopithecidae Ë
Hominidae Ó·‡ÁÓ‚‡ÎË ‰‚Â ÓÚ‰ÂÎ¸Ì˚Â ‚ÂÚ‚Ë. êÓ‰˚

 

Chlorocebus, Macaca 

 

Ë 

 

Papio

 

, ÓÚÌÓÒfl˘ËÂÒfl Í Cerco-
pithecidae, ıÓÓ¯Ó ‰ËÙÙÂÂÌˆËÛ˛ÚÒfl. áÂÎÂÌ‡fl
Ï‡Ú˚¯Í‡ (

 

Chlorocebus aethiops

 

) ‡ÒÔÓÎ‡„‡ÂÚÒfl Ì‡
‰ÂÌ‰Ó„‡ÏÏÂ ·‡Á‡Î¸ÌÓ ÔÓ ÓÚÌÓ¯ÂÌË˛ Í ‰Û„ËÏ
‡Ì‡ÎËÁËÓ‚‡ÌÌ˚Ï ÔÂ‰ÒÚ‡‚ËÚÂÎflÏ Cercopithecidae;

 

Macaca mulatta

 

 ·ÎËÊÂ Í 

 

M. silenus,

 

 ˜ÂÏ 

 

M. arctoides.

 

Ç ÒÂÏÂÈÒÚ‚Â Hominidae „Ë··ÓÌ (

 

Hylobates lar

 

)
ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÓ·ÓÈ ·‡Á‡Î¸ÌÛ˛ ‚ÂÚ‚¸, Á‡ÚÂÏ ÒÎÂ-
‰Û˛Ú Ó‡Ì„ÛÚ‡Ì (

 

Pongo pygmaeus

 

), „ÓËÎÎ‡ (

 

Goril-
la gorilla

 

), ¯ËÏÔ‡ÌÁÂ (

 

Pan troglodytes

 

) Ë ˜ÂÎÓ‚ÂÍ
(

 

Homo sapiens

 

). ïÓÚfl ‚Á‡ËÏÓ‡ÒÔÓÎÓÊÂÌËÂ

 

 P. pyg-
maeus

 

 Ë 

 

G. gorilla 

 

ÌÂÛÒÚÓÈ˜Ë‚Ó, ˜ÚÓ ‚˚‡Ê‡ÂÚÒfl ‚

 

NJ
MP

 

Hylobates lar

Pongo pygmaeus

Gorilla gorilla

Homo sapiens

Pan troglodytes

Chlorocebus aethiops

Macaca arctoides

Macaca silenus

Macaca mulatta

Papio anubis

Papio hamadryas

 

58

74
75

100

99
87

80

75
79
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70

 

êËÒ. 2.

 

 çÂÛÍÓÂÌÂÌÌ‡fl ‰ÂÌ‰Ó„‡ÏÏ‡ ÙËÎÓ„ÂÌÂÚË˜Â-
ÒÍËı ÓÚÌÓ¯ÂÌËÈ ËÒÒÎÂ‰Ó‚‡ÌÌ˚ı ÔËÏ‡ÚÓ‚ ÔÓ ÂÁÛÎ¸-
Ú‡Ú‡Ï ËÌÚÂ-MIR-èñê, ÔÓÒÚÓÂÌÌ‡fl ÏÂÚÓ‰ÓÏ ·ÎË-
Ê‡È¯Â„Ó Ò‚flÁ˚‚‡ÌËfl (NJ) Ì‡ ÓÒÌÓ‚Â „ÂÌÂÚË˜ÂÒÍËı ‰Ë-
ÒÚ‡ÌˆËÈ çÂfl Ë ãË. ÑÎfl ÍÎ‡ÒÚÂÓ‚, ‰ÓÒÚÓ‚ÂÌÓÒÚ¸
ÍÓÚÓ˚ı ‚˚¯Â 50%, ÛÍ‡Á‡Ì˚ ËÌ‰ÂÍÒ˚ ·ÛÚÒÚ˝Ô‡
(% ÓÚ 1000 ÂÔÎËÍ): Ì‡‰ ‚ÂÚ‚flÏË – ‚ ‡Ì‡ÎËÁÂ ·ÎËÊ‡È-
¯Â„Ó Ò‚flÁ˚‚‡ÌËfl (NJ), ÔÓ‰ ‚ÂÚ‚flÏË – ‚ Ô‡ÒËÏÓÌË‡Î¸-
ÌÓÏ ‡Ì‡ÎËÁÂ (MP). 
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ÌËÁÍËı ‚ÂÎË˜ËÌ‡ı ·ÛÚÒÚ˝Ô‡ ‚ ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Ëı
ÛÁÎ‡ı, ‚ ÓÒÚ‡Î¸ÌÓÏ ÔÓÎÛ˜ÂÌÌ‡fl ÒıÂÏ‡ ıÓÓ¯Ó ÒÓ‚-
Ô‡‰‡ÂÚ Ò ÙËÎÓ„ÂÌÂÚË˜ÂÒÍËÏË ‰ÂÂ‚¸flÏË Hominidae,
ÓÒÌÓ‚‡ÌÌ˚ÏË Ì‡ ‡Ì‡ÎËÁÂ ÒÚÛÍÚÛ˚ ÏËÚÓıÓÌ‰Ë-
‡Î¸Ì˚ı Ë fl‰ÂÌ˚ı „ÂÌÓ‚ [15–17]. åÓÊÌÓ Á‡ÍÎ˛-
˜ËÚ¸, ˜ÚÓ ËÌÚÂ-MIR-èñê ‰ÂÈÒÚ‚ËÚÂÎ¸ÌÓ ‰‡ÂÚ
‚ÓÁÏÓÊÌÓÒÚ¸ ‡‰ÂÍ‚‡ÚÌÓ ÓˆÂÌË‚‡Ú¸ ÙËÎÓ„ÂÌÂÚË-
˜ÂÒÍËÂ Ò‚flÁË. ÅÛ‰Û˜Ë ÔÓÒÚ˚Ï, ÌÂÚÛ‰ÓÂÏÍËÏ Ë
‰Â¯Â‚˚Ï ÏÂÚÓ‰ÓÏ, ËÌÚÂ-MIR-èñê ÏÓÊÂÚ Ì‡ÈÚË
‰ÓÒÚ‡ÚÓ˜ÌÓ ¯ËÓÍÓÂ ‡ÒÔÓÒÚ‡ÌÂÌËÂ ÔË ‡Ì‡ÎË-
ÁÂ ÙËÎÓ„ÂÌÂÚË˜ÂÒÍËı ÓÚÌÓ¯ÂÌËÈ ÏÎÂÍÓÔËÚ‡˛-
˘Ëı Ì‡ ÛÓ‚ÌÂ ‚Ë‰Ó‚, Ó‰Ó‚ Ë ÒÂÏÂÈÒÚ‚.

èÓ˜ÂÏÛ Û Ò‡‚ÌËÚÂÎ¸ÌÓ ·ÎËÁÍËı ‚Ë‰Ó‚ ÌÂÍÓÚÓ-
˚Â ÔÓÎÓÒ˚ ËÌÚÂ-MIR-èñê ‡ÁÎË˜‡˛ÚÒfl Ë ˜ÚÓ
˝ÚÓ ÏÓÊÂÚ ÓÚ‡Ê‡Ú¸? MIR Ó˜ÂÌ¸ ‰Â‚ÌËÈ ÂÚÓ-
ÔÓÁÓÌ, ‰‡‚ÌÓ ÔÓÚÂfl‚¯ËÈ ÒÔÓÒÓ·ÌÓÒÚ¸ Í ‡ÁÏÌÓ-
ÊÂÌË˛ Û ÔÎ‡ˆÂÌÚ‡Ì˚ı ÏÎÂÍÓÔËÚ‡˛˘Ëı [5, 7, 8].
èÓ˝ÚÓÏÛ ÓÚÎË˜Ëfl ‚ ÒÔÂÍÚ‡ı ÔÓÎÓÒ ËÌÚÂ-MIR-
èñê ÏÂÊ‰Û ‚Ë‰‡ÏË ÌÂ ÏÓ„ÛÚ ·˚Ú¸ Ó·˙flÒÌÂÌ˚ ËÌ-
ÚÂ„‡ˆËÂÈ ‚ „ÂÌÓÏ ÌÓ‚˚ı ÍÓÔËÈ MIR. ëÍÓÂÂ ‚ÒÂ-
„Ó, ÓÚÎË˜Ëfl ÔÓÎÓÒ ËÌÚÂ-MIR-èñê Û ‡ÁÌ˚ı ‚Ë-
‰Ó‚ Ó·˙flÒÌfl˛ÚÒfl ‚ÓÁÌËÍÌÓ‚ÂÌËÂÏ ‚ ıÓ‰Â ˝‚ÓÎ˛-
ˆËË ÏÛÚ‡ˆËÈ Ì‡ Û˜‡ÒÚÍ‡ı MIR, ÍÓÏÔÎÂÏÂÌÚ‡Ì˚ı
Á‡Ú‡‚Í‡Ï, Ë ‚ÒÚ‡‚Í‡ÏË/‰ÂÎÂˆËflÏË ‚ ÌÛÍÎÂÓÚË‰-
Ì˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚflı, ‡ÒÔÓÎÓÊÂÌÌ˚ı ÏÂÊ‰Û
ÍÓÔËflÏË MIR. (ç‡‰Ó ÓÚÏÂÚËÚ¸, ˜ÚÓ ‰Ó ÒËı ÔÓ ÌÂ
ÛÒÚ‡ÌÓ‚ÎÂÌÓ, Í‡ÍÓÈ ËÁ ˝ÚËı ‰‚Ûı Ù‡ÍÚÓÓ‚ – ÌÛÍ-
ÎÂÓÚË‰Ì˚Â Á‡ÏÂÌ˚ ËÎË ‚ÒÚ‡‚ÍË/‰ÂÎÂˆËË – ‰‡ÂÚ
·ÓÎ¸¯ËÈ ‚ÍÎ‡‰ ‚ ËÁÏÂÌÂÌËÂ Ì‡·Ó‡ ÔÓÎÓÒ.)

ä‡Í ·˚ÎÓ ÓÚÏÂ˜ÂÌÓ ‚˚¯Â, Ì‡·Ó˚ ÔÓÎÓÒ, ÔÓ-
ÎÛ˜‡ÂÏ˚Â ‚ ÂÁÛÎ¸Ú‡ÚÂ ËÌÚÂ-MIR-èñê, Û ˜ÂÎÓ-
‚ÂÍ‡ Ë ˜ÂÎÓ‚ÂÍÓÓ·‡ÁÌ˚ı Ó·ÂÁ¸flÌ ‚ÂÒ¸Ï‡ ÒıÓÊË.
ÉÂÌÂÚË˜ÂÒÍ‡fl ‰ËÒÚ‡ÌˆËfl ÏÂÊ‰Û ̃ ÂÎÓ‚ÂÍÓÏ Ë ̄ ËÏ-
Ô‡ÌÁÂ Ú‡Í‡fl ÊÂ, Í‡Í ÏÂÊ‰Û Ï‡Ú˚¯Í‡ÏË Ë Ô‡‚Ë‡-
Ì‡ÏË: 

 

D

 

NL

 

 = 0.28. ùÚ‡ ‚ÂÎË˜ËÌ‡ ÁÌ‡˜ËÚÂÎ¸ÌÓ ÏÂÌ¸-
¯Â „ÂÌÂÚË˜ÂÒÍÓÈ ËÁÏÂÌ˜Ë‚ÓÒÚË, ‚˚fl‚ÎflÂÏÓÈ Ò ÔÓ-
ÏÓ˘¸˛ ËÌÚÂ-MIR-èñê Ì‡ ÛÓ‚ÌÂ Ó‰Ó‚ Û
ÏÂÎÍËı ÏÎÂÍÓÔËÚ‡˛˘Ëı (

 

D

 

NL

 

 = 0.65–0.84, ÂÊË Ë
ÛÍÓÍ˚Î˚Â), Ë ÒÍÓÂÂ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ „ÂÌÂÚË˜Â-
ÒÍÓÏÛ ‡ÒÒÚÓflÌË˛ ÏÂÊ‰Û „ÂÓ„‡ÙË˜ÂÒÍË Û‰‡ÎÂÌ-
Ì˚ÏË ÔÓÔÛÎflˆËflÏË ˝ÚËı ÊË‚ÓÚÌ˚ı (

 

D

 

NL

 

 = 0.20–
0.30) [9, 10]. ÇÓÁÏÓÊÌÓ, ˝ÚÓ Ó·˙flÒÌflÂÚÒfl ·ÓÎÂÂ
ÌËÁÍÓÈ ÒÍÓÓÒÚ¸˛ ÏÛÚËÓ‚‡ÌËfl Û ‚˚Ò¯Ëı ÔËÏ‡-
ÚÓ‚, ˜ÚÓ Ó·ÛÒÎÓ‚ÎÂÌÓ ·ÓÎ¸¯ÂÈ ÔÓ‰ÓÎÊËÚÂÎ¸ÌÓ-

 

Alu Alu

èñê

 

êËÒ. 3.

 

 ëıÂÏ‡ ÔÂ‰ÎÓÊÂÌÌÓ„Ó ‚‡Ë‡ÌÚ‡ ËÌÚÂ-Alu-
èñê. èÓÍ‡Á‡Ì˚ ‰‚Â ÍÓÔËË Alu-˝ÎÂÏÂÌÚ‡ (˜ÂÌ˚Â
ÔflÏÓÛ„ÓÎ¸ÌËÍË), ‡ÒÔÓÎÓÊÂÌÌ˚Â ‚ „ÂÌÓÏÂ “„ÓÎÓ‚‡ Í
„ÓÎÓ‚Â”. Ç˚·‡ÌÌ‡fl Á‡Ú‡‚Í‡ ËÌËˆËËÛÂÚ ÒËÌÚÂÁ
Ñçä ÚÓÎ¸ÍÓ ‚ ÚÓÏ ÒÎÛ˜‡Â, ÂÒÎË ‰ËÌÛÍÎÂÓÚË‰ Ì‡ ÂÂ
3'-ÍÓÌˆÂ ÒÔ‡ÂÌ Ò ÌÛÍÎÂÓÚË‰‡ÏË ‚Ó ÙÎ‡ÌÍËÛ˛˘ÂÈ
ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË.

 

êËÒ. 4.

 

 àÌÚÂ-Alu-èñê „ÂÌÓÏÌÓÈ Ñçä Î˛‰ÂÈ Ë Ó·Â-
Á¸flÌ. ÑÂÌ‡ÚÛËÓ‚‡ÌÌ˚Â Ù‡„ÏÂÌÚ˚ Ñçä ‡Á‰ÂÎÂÌ˚
Ò ÔÓÏÓ˘¸˛ ˝ÎÂÍÚÓÙÓÂÁ‡ ‚ ÔÓÎË‡ÍËÎ‡ÏË‰ÌÓÏ „ÂÎÂ
Ò ÏÓ˜Â‚ËÌÓÈ.

 

 Homo sapiens:

 

 ËÌ‰ÂÈˆ˚ (

 

1–4

 

), ˝‚ÂÌÍ (

 

5

 

),
‡ÌÚ‡‰ÛË (

 

6

 

), ÚÛ‚ËÌÂˆ (

 

7

 

), Ì¸flÏ‚ÂÁË (

 

8

 

), ·‡Ï·‡‡ (

 

9

 

),
ÚÛ·Û (

 

10

 

), ÌË„ÂËÂˆ (

 

11

 

), ‚¸ÂÚÌ‡ÏÂˆ (

 

12

 

), Â‚ÓÔÂÓË‰
(

 

13

 

), ÌÂ„ÓË‰ ÌÂËÁ‚ÂÒÚÌÓÈ Ì‡ˆËÓÌ‡Î¸ÌÓÈ ÔËÌ‡‰ÎÂÊ-
ÌÓÒÚË (

 

14

 

). é·ÂÁ¸flÌ˚:

 

 Pan troglodytes

 

 (

 

15

 

), 

 

Gorilla go-
rilla 

 

(

 

16

 

), 

 

Pongo pygmaeus

 

 (

 

17

 

), 

 

Hylobates lar 

 

(

 

18

 

), 

 

Maca-
ca silenus

 

 (

 

19

 

), 

 

M. mulatta 

 

(

 

20

 

), 

 

M. arctoides

 

 (

 

21

 

), 

 

Papio
anubis (22), Chlorocebus aethiops (23). ëÚÂÎÍ‡ÏË ÓÚÏÂ-
˜ÂÌ˚ ÁÓÌ˚ ‚‡Ë‡·ÂÎ¸Ì˚ı Ù‡„ÏÂÌÚÓ‚. 
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êfl·ËÌËÌ‡ Ë ‰.

ÒÚ¸˛ „ÂÌÂ‡ˆËÈ Û ‚˚Ò¯Ëı ÔËÏ‡ÚÓ‚ ÔÓ Ò‡‚ÌÂÌË˛
Ò ÏÂÎÍËÏË ÏÎÂÍÓÔËÚ‡˛˘ËÏË [21]. 

àÌÚÂ-Alu-èñê

Alu-˝ÎÂÏÂÌÚ ‚ÓÁÌËÍ ‚ ˝‚ÓÎ˛ˆËË ÁÌ‡˜ËÚÂÎ¸ÌÓ
ÔÓÁ‰ÌÂÂ, ˜ÂÏ MIR. Ç ÓÚÎË˜ËÂ ÓÚ ÔÓÒÎÂ‰ÌÂ„Ó ÓÌ
ÓÒÚ‡ÂÚÒfl ÂÚÓÔÓÁËˆËÓÌÌÓ ‡ÍÚË‚Ì˚Ï ‰Ó Ì‡ÒÚÓfl-
˘Â„Ó ‚ÂÏÂÌË, ıÓÚfl, ÔÓ ÌÂÍÓÚÓ˚Ï ÓˆÂÌÍ‡Ï, ‡Í-
ÚË‚ÌÓÒÚ¸ Alu ÒÌËÁËÎ‡Ò¸ ÔÓ˜ÚË ‚ 100 ‡Á Á‡ ÔÓÒÎÂ‰-
ÌËÂ 30 ÏËÎÎËÓÌÓ‚ ÎÂÚ [22]. ëÔÓÒÓ·ÌÓÒÚ¸ Alu Ó·‡-
ÁÓ‚˚‚‡Ú¸ ÌÓ‚˚Â ÍÓÔËË ‚ „ÂÌÓÏÂ ˜ÂÎÓ‚ÂÍ‡ ‰‡ÂÚ
Ì‡‰ÂÊ‰Û Ì‡ ÚÓ, ˜ÚÓ Ò ÔÓÏÓ˘¸˛ ËÌÚÂ-Alu-èñê
ÏÓÊÌÓ ‚˚fl‚ÎflÚ¸ ÔÓÎËÏÓÙËÁÏ Ñçä ˜ÂÎÓ‚ÂÍ‡.
èÂ‚˚Â Ì‡¯Ë ÓÔ˚Ú˚, ‚ ÍÓÚÓ˚ı ËÒÔÓÎ¸ÁÓ‚‡ÎÒfl
Ô‡ÈÏÂ, ÍÓÏÔÎÂÏÂÌÚ‡Ì˚È 5'-ÍÓÌˆÛ ÍÓÌÒÂÌÒÛÒ-
ÌÓÈ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË Alu, ‰‡‚‡ÎË ÔË ‡Á‰ÂÎÂ-
ÌËË ‚ ÒÂÍ‚ÂÌËÛ˛˘ÂÏ ÔÓÎË‡ÍËÎ‡ÏË‰ÌÓÏ „ÂÎÂ
ÒÎË¯ÍÓÏ ·ÓÎ¸¯ÓÂ ˜ËÒÎÓ ÔÓÎÓÒ, Ô‡ÍÚË˜ÂÒÍË ÌÂ
ÔÓ‰‰‡˛˘ÂÂÒfl ‡Ì‡ÎËÁÛ. é˜Â‚Ë‰ÌÓ, ˝ÚÓ Ò‚flÁ‡ÌÓ Ò
ÔËÒÛÚÒÚ‚ËÂÏ ‚ „ÂÌÓÏÂ ̃ ÂÎÓ‚ÂÍ‡ Ó„ÓÏÌÓ„Ó ̃ ËÒÎ‡
(1.1 × 106) ÍÓÔËÈ Alu Ë Ï‡ÎÓÈ Ëı ‰Ë‚Â„ÂÌˆËÂÈ ÔÓ
Ò‡‚ÌÂÌË˛ Ò ÍÓÔËflÏË MIR [2]. óÚÓ·˚ ÛÏÂÌ¸¯ËÚ¸
˜ËÒÎÓ ÔÓÎÓÒ, Ó·‡ÁÛ˛˘ËıÒfl ÔË ËÌÚÂ-Alu-èñê,
·˚Î‡ ËÒÔÓÎ¸ÁÓ‚‡Ì‡ Á‡Ú‡‚Í‡, ÍÓÏÔÎÂÏÂÌÚ‡Ì‡fl
5'-ÍÓÌˆÛ ÍÓÌÒÂÌÒÛÒÌÓÈ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË Alu,
ÌÓ ËÏÂ˛˘‡fl Ì‡ Ò‚ÓÂÏ 3'-ÍÓÌˆÂ ‰ÓÔÓÎÌËÚÂÎ¸Ì˚È
‰ËÌÛÍÎÂÓÚË‰, ÍÓÚÓ˚È ‰ÓÎÊÂÌ ÒÔ‡Ë‚‡Ú¸Òfl Ò ÔÂ-
‚˚ÏË ‰‚ÛÏfl ÌÛÍÎÂÓÚË‰‡ÏË ‚ ÔËÎÂÊ‡˘ÂÈ Í Alu
ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË Ñçä (ËÒ. 3). Ç Ú‡ÍÓÈ Â‡Í-
ˆËË Ï‡ÚËˆÂÈ ·Û‰ÂÚ ÒÎÛÊËÚ¸ ÚÓÎ¸ÍÓ ˜‡ÒÚ¸ ‚ÒÂı

ÍÓÔËÈ Alu, Ú.Â. ˜ËÒÎÓ èñê-ÔÓ‰ÛÍÚÓ‚ ‰ÓÎÊÌÓ
ÛÏÂÌ¸¯ËÚ¸Òfl. 

ç‡ ËÒ. 4 ÔÓÍ‡Á‡Ì˚ ÂÁÛÎ¸Ú‡Ú˚ ËÌÚÂ-Alu-
èñê Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ Á‡Ú‡‚ÍË Ò ‰Ó·‡‚Ó˜Ì˚Ï
‰ËÌÛÍÎÂÓÚË‰ÓÏ AG Ì‡ 3'-ÍÓÌˆÂ. 32ê-ÏÂ˜ÂÌ˚Â
èñê-ÔÓ‰ÛÍÚ˚ ‡Á‰ÂÎflÎË ˝ÎÂÍÚÓÙÓÂÁÓÏ ‚ ‰Â-
Ì‡ÚÛËÛ˛˘ÂÏ ÔÓÎË‡ÍËÎ‡ÏË‰ÌÓÏ „ÂÎÂ. Ç ˝ÚÓÏ
ÓÔ˚ÚÂ ÔÓ‚Ó‰ËÎÒfl ‡Ì‡ÎËÁ Ñçä 14 ̃ ÂÎÓ‚ÂÍ – ÔÂ‰-
ÒÚ‡‚ËÚÂÎÂÈ ‡ÁÌ˚ı ‡Ò, Ë 9 ÔÂÔ‡‡ÚÓ‚ Ñçä ‰Û-
„Ëı ‚˚Ò¯Ëı ÔËÏ‡ÚÓ‚. ç‡·Î˛‰‡ÂÏ˚Â èñê-ÔÓ-
‰ÛÍÚ˚ Ñçä ˜ÂÎÓ‚ÂÍ‡ Ë Ó·ÂÁ¸flÌ Ó˜ÂÌ¸ ÒËÎ¸ÌÓ ÓÚ-
ÎË˜‡ÎËÒ¸. ç‡·Ó˚ ÔÓÎÓÒ ‰Îfl ÔÂÔ‡‡ÚÓ‚ Ñçä
‡ÁÌ˚ı Î˛‰ÂÈ ·˚ÎË ÒıÓ‰Ì˚, Ó‰Ì‡ÍÓ ‚ ÓÚÎË˜ËÂ ÓÚ
ËÌÚÂ-MIR-èñê ÌÂÍÓÚÓ˚Â ÔÓÎÓÒ˚, Ó·Ì‡ÛÊË-
‚‡ÂÏ˚Â ‚ ÒÎÛ˜‡Â Ó‰ÌËı Î˛‰ÂÈ, ÓÚÒÛÚÒÚ‚Ó‚‡ÎË Û
‰Û„Ëı (ÓÚÏÂ˜ÂÌ˚ Ì‡ ËÒÛÌÍÂ). í‡ÍËÏ Ó·‡ÁÓÏ,
ËÌÚÂ-Alu-èñê ÔÓÁ‚ÓÎflÂÚ ‚˚fl‚ÎflÚ¸ ÔÓÎËÏÓ-
ÙËÁÏ Ñçä ˜ÂÎÓ‚ÂÍ‡.

å˚ Ú‡ÍÊÂ ÔËÏÂÌËÎË ‰Û„ÓÈ ·ÓÎÂÂ ‰Â¯Â‚˚È Ë
ÔÓÒÚÓÈ ‚‡Ë‡ÌÚ ËÌÚÂ-Alu-èñê. Ç ˝ÚÓÏ ‚‡Ë‡Ì-
ÚÂ ÓÔ˚Ú‡ ËÒÔÓÎ¸ÁÓ‚‡ÎË ÚÛ ÊÂ, ÌÓ ÌÂ ÏÂ˜ÂÌÛ˛ Á‡-
Ú‡‚ÍÛ, ‡ ‡Á‰ÂÎÂÌËÂ ‰‚ÛıˆÂÔÓ˜Â˜Ì˚ı èñê-ÔÓ-
‰ÛÍÚÓ‚ ÔÓ‚Ó‰ËÎË ‚ ‡„‡ÓÁÌÓÏ „ÂÎÂ. ùÚÓ, ‚ ˜‡ÒÚ-
ÌÓÒÚË, ÔÓÁ‚ÓÎflÎÓ ‡Ì‡ÎËÁËÓ‚‡Ú¸ ÁÌ‡˜ËÚÂÎ¸ÌÓ
·ÓÎÂÂ ‰ÎËÌÌ˚Â Ù‡„ÏÂÌÚ˚ Ñçä (400–3000 ÔÌ),
˜ÂÏ ‚ ÔÂ‚ÓÏ ‚‡Ë‡ÌÚÂ, „‰Â ıÓÓ¯ÂÂ ‡Á‰ÂÎÂÌËÂ
ÔÓÎÓÒ Ó„‡ÌË˜Ë‚‡ÎÓÒ¸ Ù‡„ÏÂÌÚ‡ÏË ‰Ó 500 ÌÛÍ-
ÎÂÓÚË‰Ó‚. ç‡ ËÒ. 5 ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ÂÁÛÎ¸Ú‡Ú˚ Ú‡-
ÍÓ„Ó ‡Ì‡ÎËÁ‡ ÔÂÔ‡‡ÚÓ‚ Ñçä 17 ˜ÂÎÓ‚ÂÍ Ë ÚÂı
‚Ë‰Ó‚ Ó·ÂÁ¸flÌ. ÑÎfl ÌÂÒÍÓÎ¸ÍËı ˜ÂÎÓ‚ÂÍ Ó·Ì‡Û-
ÊÂÌ˚ ÒÔÂˆËÙË˜ÂÒÍËÂ ÔÓÎÓÒ˚: Ù‡„ÏÂÌÚ ‰ÎËÌÓÈ
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êËÒ. 5. àÌÚÂ-Alu-èñê „ÂÌÓÏÌÓÈ Ñçä Î˛‰ÂÈ Ë Ó·ÂÁ¸flÌ. Ñ‚ÛıˆÂÔÓ˜Â˜Ì˚Â Ù‡„ÏÂÌÚ˚ Ñçä ‡Á‰ÂÎflÎË ˝ÎÂÍÚÓÙÓÂ-
ÁÓÏ ‚ 2%-ÌÓÏ ‡„‡ÓÁÌÓÏ „ÂÎÂ Ë ÓÍ‡¯Ë‚‡ÎË ·ÓÏËÒÚ˚Ï ˝ÚË‰ËÂÏ. Homo sapiens: ÛÒÒÍËÂ (1, 2, 12–16), ËÌ‰ÂÈˆ˚ (3–5),
ÍÓflÍ (6), ˝‚ÂÌÍ (7), Ì¸flÏ‚ÂÁË (8), ·‡Ï·‡‡ (9), ÚÛ·Û (10), ÌË„ÂËÂˆ (11), ÌÂ„ÓË‰ ÌÂËÁ‚ÂÒÚÌÓÈ Ì‡ˆËÓÌ‡Î¸ÌÓÈ ÔËÌ‡‰ÎÂÊ-
ÌÓÒÚË (17). é·ÂÁ¸flÌ˚: 18 – Pan troglodytes, 19 – Pongo pygmaeus, 20 – Macaca silenus. å – Ï‡ÍÂ ‰ÎËÌ˚ Ù‡„ÏÂÌÚÓ‚
Ñçä. óÂÌ˚ÏË ÒÚÂÎÍ‡ÏË ÓÚÏÂ˜ÂÌ˚ ÒÔÂˆËÙË˜ÂÒÍËÂ ÔÓÎÓÒ˚. ÅÂÎ˚Â ÒÚÂÎÍË ÛÍ‡Á˚‚‡˛Ú Ì‡ ÓÚÒÛÚÒÚ‚ËÂ ÔÓÎÓÒ, ‚˚fl‚-
ÎflÂÏ˚ı Ò ÔÓÏÓ˘¸˛ ËÌÚÂ-Alu-èñê Û ·ÓÎ¸¯ËÌÒÚ‚‡ Î˛‰ÂÈ.
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950 ÔÌ Û ËÌ‰ÂÈˆÂ‚ Ë ÍÓflÍ‡ (‰ÓÓÊÍË 3–6) ËÎË ÌÂ-
ÏÌÓ„Ó ·ÓÎÂÂ ‰ÎËÌÌ˚È Ù‡„ÏÂÌÚ Û ÌÂÍÓÚÓ˚ı Â‚-
ÓÔÂÓË‰Ó‚ (12, 14, 15), ‡ Ú‡ÍÊÂ Ù‡„ÏÂÌÚ˚ ‰ÎËÌÓÈ
650 Ë 750 ÔÌ Û ÌË„ÂËÈˆ‡ Ë ̋ ‚ÂÌÍ‡ ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ.
çÂÍÓÚÓ˚Â ÔÓÎÓÒ˚, Ì‡ÔÓÚË‚, ÓÚÒÛÚÒÚ‚Ó‚‡ÎË ‚
Ô‡ÚÚÂÌ‡ı ÚÓ„Ó ËÎË ËÌÓ„Ó ˜ÂÎÓ‚ÂÍ‡. ç‡ÔËÏÂ,
Ù‡„ÏÂÌÚ˚ ‰ÎËÌÓÈ 600 ÔÌ ÌÂ Ì‡·Î˛‰‡ÎËÒ¸ Û Ó‰ÌÓ-
„Ó ËÁ ËÌ‰ÂÈˆÂ‚ (3), ˝‚ÂÌÍ‡ (7) Ë ÌÂ„ÓË‰‡ (17). í‡-
ÍËÏ Ó·‡ÁÓÏ, Ë ‚ ˝ÚÓÏ ‚‡Ë‡ÌÚÂ ÏÂÚÓ‰ ËÌÚÂ-Alu-
èñê ‰‡ÂÚ ‚ÓÁÏÓÊÌÓÒÚ¸ ‚˚fl‚ÎflÚ¸ ÔÓÎËÏÓÙËÁÏ
˜ÂÎÓ‚Â˜ÂÒÍÓÈ Ñçä.

ÑÎfl Í‡Ê‰ÓÈ ÍÓÌÍÂÚÌÓÈ ‚‡Ë‡·ÂÎ¸ÌÓÈ ÔÓÎÓÒ˚
ÌÂËÁ‚ÂÒÚÌÓ, Í‡ÍËÂ ‡ÁÎË˜Ëfl ‚ ÒÚÛÍÚÛÂ Ñçä
Ó·ÛÒÎ‡‚ÎË‚‡˛Ú ˝ÚÛ ‚‡Ë‡·ÂÎ¸ÌÓÒÚ¸. é‰Ì‡ÍÓ ÚÂÓ-
ÂÚË˜ÂÒÍË ÒÎÂ‰Û˛˘ËÂ ÔË˜ËÌ˚ ÏÓ„ÛÚ Ó·ÛÒÎ‡‚ÎË-
‚‡Ú¸ ÔÓfl‚ÎÂÌËÂ (ËÒ˜ÂÁÌÓ‚ÂÌËÂ) ÚÂı ËÎË ËÌ˚ı ÔÓ-
ÎÓÒ ‚ ÓÔ˚Ú‡ı ÔÓ ËÌÚÂ-Alu-èñê: 1) ËÌÚÂ„‡ˆËfl ‚
„ÂÌÓÏ ÌÓ‚˚ı ÍÓÔËÈ Alu, 2) ÏÛÚ‡ˆËË ‚ ÚÓÏ Û˜‡ÒÚÍÂ
ÍÓÔËÈ Alu, Ò ÍÓÚÓ˚Ï ÒÔ‡Ë‚‡ÂÚÒfl ËÒÔÓÎ¸ÁÛÂÏ˚È
Ô‡ÈÏÂ, 3) ÔÓÚflÊÂÌÌ˚Â ‰ÂÎÂˆËË ËÎË ‚ÒÚ‡‚ÍË ‚
Û˜‡ÒÚÍ‡ı Ñçä, ‡ÒÔÓÎÓÊÂÌÌ˚ı ÏÂÊ‰Û ÍÓÔËflÏË
Alu, Ì‡ ÍÓÚÓ˚ı ÔÓËÒıÓ‰ËÚ Á‡Ú‡‚ÎÂÌËÂ ÔË
èñê. Ç ·Û‰Û˘ÂÏ ÒÂÍ‚ÂÌËÓ‚‡ÌËÂ Ù‡„ÏÂÌÚÓ‚
Ñçä ‚‡Ë‡·ÂÎ¸Ì˚ı ÔÓÎÓÒ ÏÓÊÂÚ ÔÓÁ‚ÓÎËÚ¸ ÛÒÚ‡-
ÌÓ‚ËÚ¸, Í‡ÍËÂ ËÁ ˝ÚËı ÔË˜ËÌ ˜‡˘Â ‚˚Á˚‚‡˛Ú Ì‡-
·Î˛‰‡ÂÏ˚È ÔÓÎËÏÓÙËÁÏ.

ÑÓ ÒËı ÔÓ ÏÂÚÓ‰ ËÌÚÂ-Alu-èñê ÔËÏÂÌflÎÒfl
„Î‡‚Ì˚Ï Ó·‡ÁÓÏ ‰Îfl Í‡ÚËÓ‚‡ÌËfl ‰ÎËÌÌ˚ı ÍÎÓ-
ÌËÓ‚‡ÌÌ˚ı Ù‡„ÏÂÌÚÓ‚ „ÂÌÓÏ‡ ˜ÂÎÓ‚ÂÍ‡ [23].
èÂ‰ÎÓÊÂÌÌ˚È Ì‡ÏË ‚‡Ë‡ÌÚ ÏÂÚÓ‰‡ ËÌÚÂ-Alu-
èñê ÔÓÁ‚ÓÎflÂÚ ËÒÔÓÎ¸ÁÓ‚‡Ú¸ ‚ Í‡˜ÂÒÚ‚Â Ï‡ÚËˆ˚
ÒÛÏÏ‡ÌÛ˛ „ÂÌÓÏÌÛ˛ Ñçä Ë ÏÓÊÂÚ ÓÍ‡Á‡Ú¸Òfl
ÔÓÎÂÁÌ˚Ï ‰Îfl ÔÓËÒÍ‡ ÔÓÎËÏÓÙËÁÏ‡ Ñçä ˜ÂÎÓ-
‚ÂÍ‡, ‡ Ú‡ÍÊÂ ‰Îfl ËÁÛ˜ÂÌËfl ÏÂÊÔÓÔÛÎflˆËÓÌÌ˚ı
Ó‰ÒÚ‚ÂÌÌ˚ı Ò‚flÁÂÈ. äÓÏÂ ÚÓ„Ó, ÔËÏÂÌÂÌÌ˚È
ÔÓ‰ıÓ‰ Í ‚˚·ÓÛ Á‡Ú‡‚ÓÍ ‰Îfl ËÌÚÂ-Alu-èñê ÏÓ-
ÊÂÚ ·˚Ú¸ ËÒÔÓÎ¸ÁÓ‚‡Ì Ë ‰Îfl ‰Û„Ëı Ò‡‚ÌËÚÂÎ¸ÌÓ
“ÏÓÎÓ‰˚ı” SINE Ò Ó˜ÂÌ¸ ·ÓÎ¸¯ËÏ ̃ ËÒÎÓÏ ÍÓÔËÈ ‚
„ÂÌÓÏÂ.

Ä‚ÚÓ˚ ·Î‡„Ó‰‡Ì˚ åÓÒÍÓ‚ÒÍÓÏÛ ÁÓÓÔ‡ÍÛ Ë
çÂÏÂˆÍÓÏÛ ˆÂÌÚÛ ÔËÏ‡ÚÓÎÓ„ËË Á‡ ÔÂ‰ÓÒÚ‡‚-
ÎÂÌÌ˚Â Ó·‡Áˆ˚ ÍÓ‚Ë Ë Ñçä.

ê‡·ÓÚ‡ ‚˚ÔÓÎÌÂÌ‡ ÔË ÔÓ‰‰ÂÊÍÂ „‡ÌÚÓ‚
êîîà (ÔÓÂÍÚ˚ ‹ 05-04-49240 Ë 05-04-49553) Ë
ÔÓ„‡ÏÏ˚ “ÑËÌ‡ÏËÍ‡ „ÂÌÓÙÓÌ‰Ó‚”.
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Analysis of DNA of Higher Primates Using Inter-SINE PCR

N. L. Ryabinina1, A. A. Bannikova2, V. A. Sheremet’eva2, 
M. G. Chikobava3, B. A. Lapin3, and D. A. Kramerov1

1 Engelhardt Institute of Molecular Biology, Russian Academy of Sciences, Moscow, 119991 Russia
e-mail: kramerov@eimb.ru

2 Lomonosov Moscow State University, Department of Vertebrate Zoology, Moscow, 119992 Russia
3 Research Institute of Medical Primatology, Russian Academy of Medical Sciences, Sochi–Adler, 35376 Russia

Two types (MIR and Alu) of short interspersed repeated DNA sequences (SINEs) were used for analysis of
genetic relationships among higher primates, and for detection of polymorphism in human genomic DNA. The
DNA regions located between the neighboring copies of these SINEs were amplified in polymerase chain re-
action with primers complementary to the MIR and Alu consensus sequences (inter-SINE PCR). Comparison
of the sets of amplified DNA fragments for different species or individuals provides evaluation of the relation-
ships among them. Using inter-MIR PCR technique, the relationships among the higher primates of the in-
fraorder Catarrhini reported elsewhere were confirmed, pointing to the efficiency of the method for phyloge-
netic studies. No human DNA polymorphism was revealed with the help of inter-MIR PCR. This polymor-
phism was detected by means of inter-Alu PCR, which is probably associated with the continuing amplification
of Alu elements in human genome.
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