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ïÓÓ¯Ó ËÁ‚ÂÒÚÌÓ, ˜ÚÓ ‚ ·‡ÒÒÂÈÌ‡ı ÅÂÎÓ„Ó Ë Å‡-
ÂÌˆÂ‚‡ ÏÓÂÈ Ó·ËÚ‡ÂÚ ˆÂÎ˚È fl‰ ˚· ÒË·ËÒÍÓ„Ó
ÔÓËÒıÓÊ‰ÂÌËfl, ‚ÒÂÎË‚¯ËıÒfl ÚÛ‰‡, ‚Ë‰ËÏÓ, ‚ÒÍÓÂ
ÔÓÒÎÂ ÓÚÒÚÛÔÎÂÌËfl ÎÂ‰ÌËÍ‡ (äÛ‰ÂÒÍËÈ, 1987). ùÚË
‰‡ÌÌ˚Â ÔÓ‰Ú‚ÂÊ‰ÂÌ˚ Ë ‰ÓÔÓÎÌÂÌ˚ ‚ ıÓ‰Â fl‰‡ ÏÓ-
ÎÂÍÛÎflÌÓ-„ÂÌÂÚË˜ÂÒÍËı ËÒÒÎÂ‰Ó‚‡ÌËÈ (å‡ıÓ‚,
ÅÓÎÓÚÓ‚, 2006).

Ç ˜‡ÒÚÌÓÒÚË, ÏÓÙÓÎÓ„Ë˜ÂÒÍËÂ ËÒÒÎÂ‰Ó‚‡ÌËfl
ÔÓÍ‡Á‡ÎË, ˜ÚÓ ÔÓÔÛÎflˆËË flÔÛ¯ÍË ·‡ÒÒÂÈÌ‡ . èÂ-
˜Ó‡ Á‡ÌËÏ‡˛Ú ÔÓÏÂÊÛÚÓ˜ÌÓÂ ÔÓÎÓÊÂÌËÂ ÏÂÊ‰Û
Â‚ÓÔÂÈÒÍÓÈ Ë ÒË·ËÒÍÓÈ flÔÛ¯Í‡ÏË, ÔË˜ÂÏ Ó‰ÌË
ÔÓÔÛÎflˆËË ËÁ ̋ ÚÓ„Ó ·‡ÒÒÂÈÌ‡ ·ÓÎÂÂ ÒıÓ‰Ì˚ Ò Ó‰ÌËÏ
‚Ë‰ÓÏ, ‰Û„ËÂ – Ò ‰Û„ËÏ (í‡ÌÙËÎ¸Â‚, 1896; èÓ-
ÍÓ‚ÒÍËÈ, 1967; ëÓÎÓ‚ÍËÌ‡, 1974; êÂ¯ÂÚÌËÍÓ‚,
1980; íÛÏ‡ÌÓ‚, 2002). ÑÎfl ‰Ë‡„ÌÓÒÚËÍË ‰‚Ûı ‚Ë‰Ó‚
·˚ÎÓ ÔÂ‰ÎÓÊÂÌÓ ËÒÔÓÎ¸ÁÓ‚‡Ú¸ „ÂÌ˚ 

 

CK

 

-1,2

 

*, ÍÓ-
‰ËÛ˛˘ËÂ ÙÂÏÂÌÚ ÍÂ‡ÚËÌÍËÌ‡ÁÛ (

 

Perelygin

 

,
1992), Ë ÚÂÒÚËÓ‚‡ÌËÂ ˚· ÔÓ ̋ ÚÓÏÛ ÎÓÍÛÒÛ ÔÓÍ‡Á‡-
ÎÓ, ˜ÚÓ ˜‡ÒÚÓÚ˚ ‡ÎÎÂÎÂÈ ‚ ‚˚·ÓÍ‡ı flÔÛ¯ÍË ËÁ
·‡ÒÒÂÈÌ‡ èÂ˜Ó˚ Ú‡ÍÊÂ ËÏÂ˛Ú ÔÓÏÂÊÛÚÓ˜Ì˚Â
ÁÌ‡˜ÂÌËfl (ëÂÌ‰ÂÍ, 1998).

Ç ÔÓÒÎÂ‰ÌËÂ „Ó‰˚ ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ ‡ÎÎÂÎË 

 

CK

 

-1,2

 

*,
ı‡‡ÍÚÂÌ˚Â ‰Îfl ÒË·ËÒÍÓÈ flÔÛ¯ÍË, ÔËÒÛÚÒÚ‚Û-
˛Ú Ò ‰ÓÒÚ‡ÚÓ˜ÌÓ ‚˚ÒÓÍÓÈ ˜‡ÒÚÓÚÓÈ Ú‡ÍÊÂ ‚ ÔÓÔÛÎfl-
ˆËflı ÓÁ. ÅÂÎÓ„Ó ‚ ·‡ÒÒÂÈÌÂ ÇÓÎ„Ë (å‡ıÓ‚ Ë ‰.,
2003) Ë ÇÓ‰ÎÓÁÂ‡ ‚ ·‡ÒÒÂÈÌÂ Å‡ÎÚËÈÒÍÓ„Ó ÏÓfl
(ÅÓÓ‚ËÍÓ‚‡ Ë ‰., 2006). èË ˝ÚÓÏ ‚ ‚˚·ÓÍÂ ËÁ
ÇÓ‰ÎÓÁÂ‡ Ì‡ÏË Ó·Ì‡ÛÊÂÌ Ú‡ÍÊÂ Ë „‡ÔÎÓÚËÔ ÏËÚÓ-
ıÓÌ‰Ë‡Î¸ÌÓÈ Ñçä (ÏÚÑçä), ı‡‡ÍÚÂÌ˚È ‰Îfl ÒË-
·ËÒÍÓÈ flÔÛ¯ÍË. Ç ÚÓ ÊÂ ‚ÂÏfl ÌÂÓ·ıÓ‰ËÏÓ ÓÚÏÂ-
ÚËÚ¸, ˜ÚÓ ‚ ÛÔÓÏflÌÛÚÓÈ ‡·ÓÚÂ Ì‡ÏË ·˚Î ËÒÔÓÎ¸ÁÓ-
‚‡Ì èÑêî (ÔÓÎËÏÓÙËÁÏ ‰ÎËÌ ÂÒÚËÍˆËÓÌÌ˚ı
Ù‡„ÏÂÌÚÓ‚) ‡Ì‡ÎËÁ, ÍÓÚÓ˚È ‰‡ÂÚ ‚ÂÒ¸Ï‡ Ó„‡ÌË-
˜ÂÌÌÛ˛ ËÌÙÓÏ‡ˆË˛ Ó ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË ÌÛÍ-

ÎÂÓÚË‰Ó‚. èÓÒÍÓÎ¸ÍÛ ı‡‡ÍÚÂÌ˚È ‰Îfl ÒË·ËÒÍÓÈ
flÔÛ¯ÍË „‡ÔÎÓÚËÔ ÓÚÎË˜‡ÎÒfl ÓÚ ¯ËÓÍÓ ‡ÒÔÓ-
ÒÚ‡ÌÂÌÌÓ„Ó „‡ÔÎÓÚËÔ‡ Â‚ÓÔÂÈÒÍÓÈ flÔÛ¯ÍË ÓÚ-
ÒÛÚÒÚ‚ËÂÏ ÚÓÎ¸ÍÓ Ó‰ÌÓ„Ó Ò‡ÈÚ‡ ÂÒÚËÍˆËË (‰Îfl
ÂÒÚËÍÚ‡Á˚ 

 

Rsa

 

 

 

I

 

), ÌÂÎ¸Áfl ·˚ÎÓ ËÒÍÎ˛˜ËÚ¸ ‚ÓÁ-
ÏÓÊÌÓÒÚ¸, ˜ÚÓ ‰‡ÌÌ˚È „‡ÔÎÓÚËÔ ÔÓfl‚ËÎÒfl ‚ ÔÓÔÛ-
ÎflˆËË ÇÓ‰ÎÓÁÂ‡ ‚ ÂÁÛÎ¸Ú‡ÚÂ Â‰ËÌË˜ÌÓÈ Ó·‡Ú-
ÌÓÈ ÏÛÚ‡ˆËË. 

ñÂÎ¸ ‡·ÓÚ˚ – ÔÓ‰Ú‚Â‰ËÚ¸ ÒÛ˘ÂÒÚ‚Ó‚‡ÌËÂ ‚
ÔÓ¯ÎÓÏ ÔÓÚÓÍ‡ „ÂÌÓ‚ ËÁ ëË·ËË ‚ ÔÓÔÛÎflˆË˛ ÒÓ-
‚ÂÏÂÌÌÓ„Ó ÇÓ‰ÎÓÁÂ‡, ‰Îfl ˜Â„Ó ·˚ÎË ÔÓ‡Ì‡ÎËÁË-
Ó‚‡Ì˚ ‰‡ÌÌ˚Â Ó ÔÓÎÌÓÈ ÌÛÍÎÂÓÚË‰ÌÓÈ ÔÓÒÎÂ‰Ó‚‡-
ÚÂÎ¸ÌÓÒÚË Ó‰ÌÓ„Ó ËÁ Û˜‡ÒÚÍÓ‚ ÏÚÑçä Û ÓÒÓ·ÂÈ ËÁ
˝ÚÓÈ ÔÓÔÛÎflˆËË.

 

åÄíÖêàÄãõ à åÖíéÑõ

 

ÇÓ‰ÎÓÁÂÓ ‡ÒÔÓÎÓÊÂÌÓ Ì‡ ˛„Ó-‚ÓÒÚÓÍÂ ä‡Â-
ÎËË Ë ÔËÌ‡‰ÎÂÊËÚ Í ·‡ÒÒÂÈÌÛ éÌÂÊÒÍÓ„Ó ÓÁÂ‡.
ùÚÓ Ó‰ËÌ ËÁ Ò‡Ï˚ı ‚ÓÒÚÓ˜Ì˚ı ‚Ó‰ÓÂÏÓ‚ ‚Ó‰ÓÒ·Ó‡
Å‡ÎÚËÈÒÍÓ„Ó ÏÓfl (ËÒ. 1). ÇÓ‰ÎÓÁÂÓ ÓÚÎË˜‡ÂÚÒfl
·Ó„‡ÚÓÈ Ë Ò‚ÓÂÓ·‡ÁÌÓÈ ËıÚËÓÙ‡ÛÌÓÈ (èÂÚÓ‚‡, äÛ-
‰ÂÒÍËÈ, 2006).

å‡ÚÂË‡Î ‰Îfl ËÒÒÎÂ‰Ó‚‡ÌËfl ·˚Î ÒÓ·‡Ì ‚ ‡‚„Û-
ÒÚÂ 2005 „. ·ÎËÁ ÔÓÒÂÎÍ‡ äÛ„‡Ì‡‚ÓÎÓÍ. éÚÎÓ‚ ˚·˚
ÔÓËÁ‚Ó‰ËÎÒfl ÒÚ‡‚Ì˚ÏË ÒÂÚflÏË. ÑÎfl ‡Ì‡ÎËÁ‡ ÔÓÎË-
ÏÓÙËÁÏ‡ ÏÚÑçä ÚÍ‡ÌË ÔÂ˜ÂÌË, Ï˚¯ˆ ËÎË ÊËÓ-
‚Ó„Ó ÔÎ‡‚ÌËÍ‡ ÙËÍÒËÓ‚‡ÎË 96%-Ì˚Ï ˝Ú‡ÌÓÎÓÏ
(1

 

 

 

: 5). ÑÎfl ÒÂÍ‚ÂÌËÓ‚‡ÌËfl ·˚ÎË ‚ÁflÚ˚ ÚË Ó·‡Á-
ˆ‡ flÔÛ¯ÍË, ËÁ ÌËı ‰‚‡ ÔËÌ‡‰ÎÂÊ‡ÎË Í ÍÓÏÔÎÂÍÒ-
ÌÓÏÛ „‡ÔÎÓÚËÔÛ, ¯ËÓÍÓ ‡ÒÔÓÒÚ‡ÌÂÌÌÓÏÛ Û Â‚-
ÓÔÂÈÒÍÓÈ flÔÛ¯ÍË, Ë Ó‰ËÌ – Í „‡ÔÎÓÚËÔÛ, ı‡‡Í-
ÚÂÌÓÏÛ ‰Îfl ÒË·ËÒÍÓÈ flÔÛ¯ÍË.
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ÄÌ‡ÎËÁ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË ÌÛÍÎÂÓÚË‰Ó‚ Û˜‡ÒÚÍ‡ „ÂÌ‡ 

 

ND

 

-1

 

 ÏÚÑçä ÔÓÁ‚ÓÎËÎ ‚˚fl‚ËÚ¸ ‚ ÔÓÔÛÎflˆËË
flÔÛ¯ÍË ÇÓ‰ÎÓÁÂ‡ (‚ÓÒÚÓ˜Ì‡fl ˜‡ÒÚ¸ ·‡ÒÒÂÈÌ‡ Å‡ÎÚËÈÒÍÓ„Ó ÏÓfl) ‚‡Ë‡ÌÚ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË,
·ÎËÁÍËÈ ÒË·ËÒÍÓÈ flÔÛ¯ÍÂ. í‡ÍËÏ Ó·‡ÁÓÏ, ÌÓ‚˚Â ‰‡ÌÌ˚Â ‚ ÒÓ‚ÓÍÛÔÌÓÒÚË Ò ‡ÌÂÂ ÔÓÎÛ˜ÂÌÌ˚ÏË
ÂÁÛÎ¸Ú‡Ú‡ÏË ÏÓÙÓÎÓ„Ë˜ÂÒÍÓ„Ó Ë ‡ÎÎÓÁËÏÌÓ„Ó ‡Ì‡ÎËÁ‡ ̋ ÚÓÈ ÔÓÔÛÎflˆËË ÔÓÁ‚ÓÎfl˛Ú „Ó‚ÓËÚ¸ Ó ‚ÒÂ-
ÎÂÌËË ÒË·ËÒÍÓÈ flÔÛ¯ÍË ‚ ·‡ÒÒÂÈÌ Å‡ÎÚËÈÒÍÓ„Ó ÏÓfl ‚Ó ‚ÂÏfl ÔÓÒÎÂ‰ÌÂ„Ó ÓÎÂ‰ÂÌÂÌËfl.
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ÅÓÓ‚ËÍÓ‚‡, å‡ıÓ‚

 

Ñçä ‚˚‰ÂÎflÎË ÒÓ„Î‡ÒÌÓ Ó·˘ÂÔËÌflÚÓÈ ÏÂÚÓ-
‰ËÍÂ (

 

Sambrook

 

 

 

et

 

 

 

al

 

., 1989). èÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸
ÌÛÍÎÂÓÚË‰Ó‚ ÓÔÂ‰ÂÎflÎË ‰Îfl Û˜‡ÒÚÍ‡ „ÂÌ‡ 

 

ND

 

-1

 

(ÍÓ‰ËÛÂÚ ÒÛ·˙Â‰ËÌËˆÛ 1 çÄÑç-‰Â„Ë‰Ó„ÂÌ‡ÁÌÓ-
„Ó ÍÓÏÔÎÂÍÒ‡) ÏÚÑçä ‰ÎËÌÓÈ 300 Ô.Ì., ÔÓÎËÏÓÙ-
ÌÓ„Ó Û flÔÛ¯ÂÍ. ÑÎfl ÒÂÍ‚ÂÌËÓ‚‡ÌËfl ËÒÔÓÎ¸ÁÓ‚‡ÎË

 

ND

 

-1

 

 Ù‡„ÏÂÌÚ, ÔÓÎÛ˜ÂÌÌ˚È ÔË ÔÓÏÓ˘Ë Ô‡ÈÏÂ-
Ó‚, ‡Á‡·ÓÚ‡ÌÌ˚ı äÓÌËÌ˚Ï Ò ÒÓ‡‚Ú. (

 

Cronin

 

et al

 

., 1993):

 

LGL

 

381: 5'-

 

ACCCCGCCTGTTTACCAAAAACAT

 

-3' – 
ÔflÏÓÈ;

 

LGL

 

563: 5'-

 

GGTTCATTAGTGAGGGAAGG

 

-3' – 
Ó·‡ÚÌ˚È.

ëËÌÚÂÁ 

 

ND-1

 

 Ù‡„ÏÂÌÚ‡ ÔÓ‚Ó‰ËÎË ‚ 25 ÏÍÎ ·Û-
ÙÂ‡ ‰Îfl ‡ÏÔÎËÙËÍ‡ˆËË (ÅËÓÌÂÏ, åÓÒÍ‚‡): 10 Ïå

 

ÚËÒ-

 

HCl

 

 (

 

pH

 

 8.8); 50 ÏÏÓÎ¸ 

 

KCl

 

, 2.5 ÏÏÓÎ¸ 

 

MgCl

 

2

 

;
0.08% 

 

Nonidet

 

 

 

P

 

40. ëÏÂÒ¸ ‰Îfl ‡ÏÔÎËÙËÍ‡ˆËË ÒÓ-
‰ÂÊ‡Î‡ 100–300 Ì„ ÚÓÚ‡Î¸ÌÓÈ ÍÎÂÚÓ˜ÌÓÈ Ñçä, ÔÓ
10–15 ÔÏÓÎ¸ Í‡Ê‰Ó„Ó ËÁ ‰‚Ûı Ô‡ÈÏÂÓ‚, ÔÓ
200

 

 

 

ÌÏÓÎ¸ Í‡Ê‰Ó„Ó ËÁ ˜ÂÚ˚Âı ‰ÂÁÓÍÒËË·ÓÌÛÍ-
ÎÂÓÚË‰Ó‚ Ë 0.5–1 Â‰. 

 

Taq

 

-ÔÓÎËÏÂ‡Á˚ (ÅËÓÌÂÏ).
èÓ„‡ÏÏ‡ ‡ÏÔÎËÙËÍ‡ˆËË ‚ÍÎ˛˜‡Î‡ ˝Ú‡Ô ÔÂ-

‚ÓÌ‡˜‡Î¸ÌÓÈ ‰ÂÌ‡ÚÛ‡ˆËË Ñçä: 95°ë – 5 ÏËÌ;
32

 

 

 

ˆËÍÎ‡ ÒËÌÚÂÁ‡ Ù‡„ÏÂÌÚ‡: 95°ë – 1 ÏËÌ, 53°ë –

50

 

 

 

Ò, 72°ë – 1 ÏËÌ 45 Ò, ‡ Ú‡ÍÊÂ ˝Ú‡Ô ‰ÓÒÚÓÈÍË ÍÓÌ-
ˆÓ‚: 72°ë – 5 ÏËÌ. ä‡˜ÂÒÚ‚Ó ÒËÌÚÂÁËÓ‚‡ÌÌ˚ı Ó·-
‡ÁˆÓ‚ ÓˆÂÌË‚‡ÎË ÔÛÚÂÏ ˝ÎÂÍÚÓÙÓÂÁ‡ ‚ 1%-ÌÓÏ
‡„‡ÓÁÌÓÏ „ÂÎÂ Ò ÔÓÒÎÂ‰Û˛˘ÂÈ ‚ËÁÛ‡ÎËÁ‡ˆËÂÈ
èñê-ÔÓ‰ÛÍÚÓ‚ ‚ ìî-Ò‚ÂÚÂ ÔÓÒÎÂ ÓÍ‡¯Ë‚‡ÌËfl
·ÓÏËÒÚ˚Ï ̋ ÚË‰ËÂÏ. ê‡ÁÏÂ Ù‡„ÏÂÌÚ‡ ÓÔÂ‰ÂÎflÎË
Ò ÔÓÏÓ˘¸˛ Ñçä-Ï‡ÍÂÓ‚ 1 Ú˚Ò. Ô.Ì. (

 

Fermentas

 

,
ãËÚ‚‡).

éÔÂ‰ÂÎÂÌËÂ ÔÂ‚Ë˜ÌÓÈ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË
‡Ì‡ÎËÁËÛÂÏÓ„Ó Û˜‡ÒÚÍ‡ 

 

ND

 

-1

 

 Ù‡„ÏÂÌÚ‡ ÔÓ‚Ó‰Ë-
ÎË Ì‡ ·‡ÁÂ Î‡·Ó‡ÚÓËË Ö‚ÓÉÂÌ (åÓÒÍ‚‡). ÑÎfl ÒÂ-
Í‚ÂÌËÓ‚‡ÌËfl ·˚ÎË ËÒÔÓÎ¸ÁÓ‚‡Ì˚ ‡Á‡·ÓÚ‡ÌÌ˚Â
Ì‡ÏË Ô‡ÈÏÂ˚:

 

F

 

2-1: 5'-

 

CTTGGCTCAGGCTGGGCCTCT

 

-3' – 
ÔflÏÓÈ;

 

R

 

2: 5'-

 

GCGCAAGGTGTCATAGGA

 

-3' – Ó·‡ÚÌ˚È.

Ç ‰‡Î¸ÌÂÈ¯ÂÏ Ï˚ ‡Ì‡ÎËÁËÓ‚‡ÎË Û˜‡ÒÚÓÍ 

 

ND

 

-1

 

„ÂÌ‡, ‰Îfl ÍÓÚÓÓ„Ó ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸ ·˚Î‡ ÔÓ-
˜ËÚ‡Ì‡ Ò Ó·ÓËı Ô‡ÈÏÂÓ‚ ‰Îfl ‚ÒÂı Ó·‡ÁˆÓ‚.

ÑÎfl ÔÓÒÏÓÚ‡ ıÓÏ‡ÚÓ„‡ÏÏ Ò ÂÁÛÎ¸Ú‡Ú‡ÏË
ÒÂÍ‚ÂÌËÓ‚‡ÌËfl Ë ˜ÚÂÌËfl ÌÛÍÎÂÓÚË‰ÌÓÈ ÔÓÒÎÂ‰Ó-
‚‡ÚÂÎ¸ÌÓÒÚË ËÒÔÓÎ¸ÁÓ‚‡ÎË ÔÓ„‡ÏÏÛ 

 

SeqMan

 

 4.00
(

 

DNASTAR

 

. 

 

Inc

 

.). 

 

1

2

3

4

5

6

7

8

 

êËÒ. 1.

 

 Ö‚ÓÔÂÈÒÍËÈ ëÂ‚Â êÓÒÒËË. 1 – îËÌÒÍËÈ Á‡ÎË‚ Å‡ÎÚËÈÒÍÓ„Ó ÏÓfl; 2 – ÓÁ. ã‡‰ÓÊÒÍÓÂ; 3 – ÓÁ. éÌÂÊÒÍÓÂ; 4 – ÇÓ‰-
ÎÓÁÂÓ; 5 – ÓÁ. ÅÂÎÓÂ ; 6 – ÅÂÎÓÂ ÏÓÂ; 7 – . èÂ˜Ó‡; 8 – Å‡ÂÌˆÂ‚Ó ÏÓÂ.
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èÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË Û˜‡ÒÚÍ‡ „ÂÌ‡ 

 

ND

 

-1

 

 ÏÚÑçä
flÔÛ¯ÍË ËÁ ÓÁ. ÇÓ‰ÎÓÁÂÓ ÔÓÏÂ˘ÂÌ˚ ‚ åÂÊ‰ÛÌ‡-
Ó‰ÌÛ˛ ·‡ÁÛ ‰‡ÌÌ˚ı 

 

GenBank

 

 ÔÓ‰ ÌÓÏÂ‡ÏË

 

EU

 

339171-

 

EU

 

339173. ÑÎfl Ò‡‚ÌÂÌËfl ‚ ‡·ÓÚÂ Ú‡Í-
ÊÂ ËÒÔÓÎ¸ÁÓ‚‡Ì˚ ‰‡ÌÌ˚Â 

 

GenBank

 

 ‰Îfl ÒÎÂ‰Û˛˘Ëı
‚Ë‰Ó‚: 

 

C

 

. 

 

lavaretus

 

 – 

 

NC

 

002646; 

 

C

 

. 

 

albula

 

 – 

 

EU

 

256379,

 

EU

 

339159-

 

EU

 

339165, 

 

EU

 

339174, 

 

DQ

 

399869,

 

DQ

 

399870; 

 

C

 

. 

 

sardinella

 

 – 

 

EU

 

339150-

 

EU

 

339158.

 

êÖáìãúíÄíõ à éÅëìÜÑÖçàÖ

 

ëÂÍ‚ÂÌËÓ‚‡ÌËÂ Û˜‡ÒÚÍ‡ ÏÚÑçä, Í‡Í Ë ÓÊË‰‡-
ÎÓÒ¸, ÔÓÁ‚ÓÎËÎÓ ‚˚fl‚ËÚ¸ ‰‚‡ ‚‡Ë‡ÌÚ‡ ËÁÛ˜‡ÂÏÓÈ
ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË – 

 

E

 

-3 Ë 

 

S

 

-2 (ËÒ. 2). Ç‡Ë‡ÌÚ
Ö-3 ·˚Î ı‡‡ÍÚÂÂÌ ‰Îfl Ó·ÂËı ËÁÛ˜ÂÌÌ˚ı ÓÒÓ·ÂÈ Ò
„‡ÔÎÓÚËÔÓÏ, ‡ÒÔÓÒÚ‡ÌÂÌÌ˚Ï ‚ Â‚ÓÔÂÈÒÍËı ‚Ó-
‰ÓÂÏ‡ı; ‚‡Ë‡ÌÚ 

 

S

 

-2 ‚˚fl‚ÎÂÌ Û flÔÛ¯ÍË Ò “ÒË·Ë-
ÒÍËÏ” ÍÓÏÔÎÂÍÒÌ˚Ï „‡ÔÎÓÚËÔÓÏ.

Ç‡Ë‡ÌÚ Ö-3, Ó·Ì‡ÛÊÂÌÌ˚È Û ‰‚Ûı flÔÛ¯ÂÍ
ÇÓ‰ÎÓÁÂ‡, ÌÂ ÛÌËÍ‡ÎÂÌ, ÌÓ ÓÌ ËÏÂÂÚ Ó„‡ÌË˜ÂÌÌÓÂ
‡ÒÔÓÒÚ‡ÌÂÌËÂ. í‡Í, ˝ÚÓÚ ‚‡Ë‡ÌÚ ÔËÒÛÚÒÚ‚ÛÂÚ
‚

 

 

 

ÔÓÔÛÎflˆËflı flÔÛ¯ÍË ËÁ éÌÂÊÒÍÓ„Ó ÓÁÂ‡, . èÂ-
˜Ó‡ Ë á‡Ô‡‰ÌÓ„Ó üÏ‡Î‡ (

 

EU

 

339150-

 

EU

 

339153,

 

EU

 

339159, 

 

EU

 

339163, 

 

EU

 

339156). Ç‡Ë‡ÌÚ Ö-3 ı‡-
‡ÍÚÂËÁÛÂÚÒfl Ì‡ÎË˜ËÂÏ Á‡ÏÂÌ˚ ̂ ËÚÓÁËÌ‡ Ì‡ ÚËÏËÌ
‚ ÔÓÎÓÊÂÌËË 240 Ô.Ì. Ì‡¯ÂÈ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË,
˜ÚÓ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ÔÓÁËˆËË 3690 Ô.Ì. ‚ ÔÓÒÎÂ‰Ó‚‡-
ÚÂÎ¸ÌÓÒÚË ÔÓÎÌÓ‡ÁÏÂÌÓÈ ÏÚÑçä 

 

C

 

. 

 

lavaretus

 

(

 

NC

 

002646). á‡Ô‡‰ÌÂÂ éÌÂÊÒÍÓ„Ó ÓÁÂ‡ ‰‡ÌÌ˚È ‚‡-
Ë‡ÌÚ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË ÌÂ Ì‡È‰ÂÌ (

 

Kohlmann

 

et al

 

.

 

, 2007; ÅÓÓ‚ËÍÓ‚‡, ÄÚ‡ÏÓÌÓ‚‡, ÌÂÓÔÛ·ÎËÍÓ-
‚‡ÌÌ˚Â ‰‡ÌÌ˚Â).

ä‡Í ÓÍ‡Á‡ÎÓÒ¸, 

 

S

 

-2 ÓÚÎË˜‡ÂÚÒfl ÓÚ Ö-3 ÚÂÏfl ÌÛÍ-
ÎÂÓÚË‰Ì˚ÏË Á‡ÏÂÌ‡ÏË: ‚ ÔÓÎÓÊÂÌËflı 51, 240 Ë
246

 

 

 

Ô.Ì. (ËÒ. 2). Ç ÚÓ ÊÂ ‚ÂÏfl ‚‡Ë‡ÌÚ 

 

S

 

-2 ÓÚÎË˜‡Î-
Òfl ÓÚ ÌÛÍÎÂÓÚË‰ÌÓÈ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË ÚÓ„Ó ÊÂ
Û˜‡ÒÚÍ‡ „ÂÌ‡ 

 

ND

 

-1

 

 flÔÛ¯ÍË ËÁ . àÌ‰Ë„ËÍ‡

(

 

EU

 

339155) ÚÓÎ¸ÍÓ Ó‰ÌËÏ ÌÛÍÎÂÓÚË‰ÓÏ, ‚ ÔÓÎÓÊÂ-
ÌËË 246 Ô.Ì. í‡ÍËÏ Ó·‡ÁÓÏ, ÓÍ‡Á‡ÎÓÒ¸, ˜ÚÓ ‚‡Ë‡ÌÚ

 

S-2 ‰ÂÈÒÚ‚ËÚÂÎ¸ÌÓ fl‚ÎflÂÚÒfl ÔÓËÁ‚Ó‰Ì˚Ï ÒË·ËÒÍÓ-
„Ó ‚‡Ë‡ÌÚ‡ (Ëı ‡Á‰ÂÎflÂÚ ‚ÒÂ„Ó Ó‰Ì‡ ÏÛÚ‡ˆËfl), ‡ ÌÂ
Â‚ÓÔÂÈÒÍÓ„Ó.

ëÛ‰fl ÔÓ ‰‡ÌÌ˚Ï, ËÏÂ˛˘ËÏÒfl ‚ GenBank, Ë ÔÛ·-
ÎËÍ‡ˆËË äÓÎ¸Ï‡ÌÌ Ò ÒÓ‡‚Ú. (Kohlmann et al., 2007),
‚ ‰Û„Ëı ËÁÛ˜ÂÌÌ˚ı ÔÓÔÛÎflˆËflı ·‡ÒÒÂÈÌ‡ ‚ÓÒÚÓ˜ÌÓÈ
Ë ˛ÊÌÓÈ Å‡ÎÚËÍË ‰‡ÌÌ˚È ‚‡Ë‡ÌÚ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸-
ÌÓÒÚË ÌÂ Ó·Ì‡ÛÊÂÌ. Ç ÚÓ ÊÂ ‚ÂÏfl ÌÂÓ·ıÓ‰ËÏÓ ÓÚ-
ÏÂÚËÚ¸, ˜ÚÓ ‡Ì‡ÎËÁ ÔÓÎËÏÓÙËÁÏ‡ Ù‡„ÏÂÌÚ‡ „ÂÌ‡
ND-3 Ë ÍÓÌÚÓÎ¸ÌÓ„Ó Â„ËÓÌ‡ ÏÚÑçä flÔÛ¯ÍË ËÁ
ÓÁ. ÅÂÈÚÂ ãÛÊËÌ (Breiter Luzin, ÉÂÏ‡ÌËfl, ·‡ÒÒÂÈÌ
ëÂ‚ÂÌÓ„Ó ÏÓfl) ‚˚fl‚ËÎ ‚ ˝ÚÓÈ ÔÓÔÛÎflˆËË „‡ÔÎÓ-
ÚËÔ, ·ÓÎÂÂ ÒıÓ‰Ì˚È Ò „‡ÔÎÓÚËÔ‡ÏË C. sardinella ËÁ
ëÂ‚ÂÌÓÈ ÄÏÂËÍË, ˜ÂÏ Ò „‡ÔÎÓÚËÔ‡ÏË C. albula
(Schulz et al., 2006).

ëÎÂ‰ÛÂÚ ÓÚÏÂÚËÚ¸ Ú‡ÍÊÂ, ˜ÚÓ ‚ÓÁÏÓÊÌÓÒÚ¸ ÔÓ-
ÌËÍÌÓ‚ÂÌËfl ÒË·ËÒÍÓÈ flÔÛ¯ÍË ‚ ·‡ÒÒÂÈÌ˚ Å‡Î-
ÚËÈÒÍÓ„Ó Ë ä‡ÒÔËÈÒÍÓ„Ó ÏÓÂÈ Ó·ÒÛÊ‰‡ÂÚÒfl ÛÊÂ
‰‡‚ÌÓ. í‡Í, Â˘Â ‚ ÔÂ‚ÓÈ ÔÓÎÓ‚ËÌÂ ïï ‚. fl‰ ËÒÒÎÂ-
‰Ó‚‡ÚÂÎÂÈ, ÓÔË‡flÒ¸ Ì‡ ‰‡ÌÌ˚Â ÏÓÙÓÎÓ„Ë˜ÂÒÍÓ„Ó
‡Ì‡ÎËÁ‡, Ò˜ËÚ‡ÎË ÌÂÍÓÚÓ˚Â ÔÓÔÛÎflˆËË ËÁ ̋ ÚËı ·‡Ò-
ÒÂÈÌÓ‚ ÔÓ‰‚Ë‰‡ÏË ÒË·ËÒÍÓÈ flÔÛ¯ÍË. ä‡Í ÔÓ‰‚Ë‰
C. sardinella vessicus ÓÔËÒ‡Ì‡ flÔÛ¯Í‡ ÓÁ. ÅÂÎÓÂ ‚
·‡ÒÒÂÈÌÂ ÇÓÎ„Ë (Ñfl„ËÌ, 1933). èÓÍÓ‚ÒÍËÈ (1967)
ÓÚÌÓÒËÎ flÔÛ¯ÍÛ ÇÓ‰ÎÓÁÂ‡ Í ÔÓ‰‚Ë‰Û C. sardinella
maris-albi. é‰Ì‡ÍÓ ÌÂÓ·ıÓ‰ËÏÓ Û˜ËÚ˚‚‡Ú¸, ˜ÚÓ ˜ÂÚ-
ÍÓ„Ó ıË‡ÚÛÒ‡ ÔÓ ÏÓÙÓÎÓ„Ë˜ÂÒÍËÏ ÍËÚÂËflÏ ÏÂÊ-
‰Û Â‚ÓÔÂÈÒÍÓÈ Ë ÒË·ËÒÍÓÈ flÔÛ¯Í‡ÏË ‚ ÚÓ ‚ÂÏfl
Ú‡Í Ë ÌÂ ·˚ÎÓ Ì‡È‰ÂÌÓ (èÓÍÓ‚ÒÍËÈ, 1967; Ñfl„ËÌ Ë
‰., 1969).

èÓÁ‰ÌÂÂ êÂ¯ÂÚÌËÍÓ‚˚Ï (1980) ·˚ÎË ‚˚‰ÂÎÂÌ˚
ÏÓÙÓÎÓ„Ë˜ÂÒÍËÂ ı‡‡ÍÚÂËÒÚËÍË, ÔÓÁ‚ÓÎfl˛˘ËÂ
‰ËÙÙÂÂÌˆËÓ‚‡Ú¸ ‰‚‡ ‚Ë‰‡ flÔÛ¯ÂÍ. èÓ ‰Ë‡„ÌÓ-
ÒÚË˜ÂÒÍËÏ ÔËÁÌ‡Í‡Ï ‚ÒÂ flÔÛ¯ÍË ëÂ‚ÂÓ-á‡Ô‡‰‡
êÓÒÒËË ÓÚÌÓÒflÚÒfl Í ‚Ë‰Û C. albula (êÂ¯ÂÚÌËÍÓ‚,
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E-3
S-1
S-2

E-3
S-1
S-2

E-3
S-1
S-2

E-3
S-1
S-2

C.lavaretus

C.lavaretus

C.lavaretus

C.lavaretus

êËÒ. 2. Ç‡Ë‡ÌÚ˚ ÌÛÍÎÂÓÚË‰Ì˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ Û˜‡ÒÚÍ‡ „ÂÌ‡ ND-1 ÏÚÑçä Â‚ÓÔÂÈÒÍÓÈ Ë ÒË·ËÒÍÓÈ flÔÛ¯ÂÍ ‚
Ò‡‚ÌÂÌËË Ò ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸˛ ÒË„‡, ÏËÚÓıÓÌ‰Ë‡Î¸Ì˚È „ÂÌÓÏ ÍÓÚÓÓ„Ó ÒÂÍ‚ÂÌËÓ‚‡Ì ÔÓÎÌÓÒÚ¸˛ (ÌÓÏÂ GenBank
NC002646). Ö-3, S-2 – ‚‡Ë‡ÌÚ˚ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ ÔÓÔÛÎflˆËË flÔÛ¯ÍË ÇÓ‰ÎÓÁÂ‡; S-1 – ‚‡Ë‡ÌÚ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ-
ÒÚË ÒË·ËÒÍÓÈ flÔÛ¯ÍË ËÁ . àÌ‰Ë„ËÍ‡ (ÌÓÏÂ GenBank EU339155); 10–300 – ÔÓÁËˆËË ÌÛÍÎÂÓÚË‰Ó‚. íÓ˜Í‡ÏË Ó·ÓÁÌ‡-
˜ÂÌ˚ ÒÓ‚Ô‡‰‡˛˘ËÂ Ò ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸˛ ÒË„‡ ÌÛÍÎÂÓÚË‰˚.
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ÅÓÓ‚ËÍÓ‚‡, å‡ıÓ‚

1980). é‰Ì‡ÍÓ, Í‡Í ÔÓÍ‡Á‡Î ‡Ì‡ÎËÁ ÏÓÙÓÎÓ„ËË fl-
ÔÛ¯ÍË ËÁ ÇÓ‰ÎÓÁÂ‡ (ÅÓÓ‚ËÍÓ‚‡ Ë ‰., 2006), ÌÂ-
ÍÓÚÓ˚Â ÓÒÓ·Ë ÔÓ Ó‰ÌÓÏÛ ËÁ ÔËÁÌ‡ÍÓ‚, ÔÂ‰ÎÓ-
ÊÂÌÌ˚ı êÂ¯ÂÚÌËÍÓ‚˚Ï, ÒÓÓÚ‚ÂÚÒÚ‚Û˛Ú ÒË·ËÒÍÓÈ
flÔÛ¯ÍÂ.

í‡ÍËÏ Ó·‡ÁÓÏ, ‡Ì‡ÎËÁ ‰‡ÌÌ˚ı ÔÓ ÚÂÏ „ÛÔÔ‡Ï
Ï‡ÍÂÓ‚ (ÏÓÙÓÎÓ„Ëfl, ‡ÎÎÓÁËÏ˚ Ë ÏÚÑçä) ÔÓÁ-
‚ÓÎflÂÚ Ò˜ËÚ‡Ú¸, ˜ÚÓ ‚ ÙÓÏËÓ‚‡ÌËË ÔÓÔÛÎflˆËË
flÔÛ¯ÍË ÇÓ‰ÎÓÁÂ‡ ÔËÌflÎ‡ Û˜‡ÒÚËÂ ÒË·ËÒÍ‡fl
flÔÛ¯Í‡. î‡ÍÚ ‡ÒÒÂÎÂÌËfl ÒË·ËÒÍÓÈ ÙÓÏ˚ Ú‡Í
‰‡ÎÂÍÓ Ì‡ Á‡Ô‡‰ ÔÂ‰ÒÚ‡‚ÎflÂÚ ÁÌ‡˜ËÚÂÎ¸Ì˚È ÁÓÓ-
„ÂÓ„‡ÙË˜ÂÒÍËÈ ËÌÚÂÂÒ.

è‡ÎÂÓ„ÂÓ„‡ÙË˜ÂÒÍËÂ ÂÍÓÌÒÚÛÍˆËË Ò‚Ë‰Â-
ÚÂÎ¸ÒÚ‚Û˛Ú Ó ÒÛ˘ÂÒÚ‚Ó‚‡ÌËË ÒÎÓÊÌ˚ı Ò‚flÁÂÈ ÏÂÊ-
‰Û ÔËÎÂ‰ÌËÍÓ‚˚ÏË ‚Ó‰ÓÂÏ‡ÏË Ì‡ ÚÂËÚÓËË Ö‚-
ÓÔÂÈÒÍÓ„Ó ëÂ‚Â‡ ‚Ó ‚ÂÏfl ÔÓÒÎÂ‰ÌÂ„Ó ÓÎÂ‰ÂÌÂ-
ÌËfl (ä‚‡ÒÓ‚, 1975, 1976; Mangerud et al., 2004;
Svendsen et al., 2004). ëÎÓÊÌ‡fl ÒÂÚ¸ ÔËÎÂ‰ÌËÍÓ‚˚ı
‚Ó‰ÓÂÏÓ‚ ‰‡‚‡Î‡ ‚ÓÁÏÓÊÌÓÒÚ¸ ‡ÁÌ˚Ï ‚Ë‰‡Ï ˚·
‡ÒÒÂÎflÚ¸Òfl Ë ÍÓÌÚ‡ÍÚËÓ‚‡Ú¸. é‰ËÌ ËÁ ‚ÓÁÏÓÊ-
Ì˚ı ÔÛÚÂÈ ‡ÒÒÂÎÂÌËfl ÒË·ËÒÍÓÈ flÔÛ¯ÍË ÔÓ Â‚Ó-
ÔÂÈÒÍËÏ ‚Ó‰ÓÂÏ‡Ï Ó·ÒÛÊ‰‡ÎÒfl ‚ ‡·ÓÚÂ äÛ‰ÂÒÍÓ-
„Ó (1977).

Ä‚ÚÓ˚ ·Î‡„Ó‰‡Ì˚ Á‡ ÔÓÏÓ˘¸ ‚ Ò·ÓÂ Ï‡ÚÂË-
‡Î‡ ÒÓÚÛ‰ÌËÍ‡Ï Ì‡ˆËÓÌ‡Î¸ÌÓ„Ó Ô‡Í‡ “ÇÓ‰ÎÓÁÂ-
ÒÍËÈ” ã.è. èÂÚÓ‚ÓÈ Ë Ö.Ç. ïÓÎÓ‰Ó‚Û; Ç.ë. ÄÚ‡-
ÏÓÌÓ‚ÓÈ Á‡ ÙËÌ‡ÌÒÓ‚Û˛ ÔÓ‰‰ÂÊÍÛ, ÓÍ‡Á‡ÌÌÛ˛ Ì‡
˝Ú‡ÔÂ Ó·‡·ÓÚÍË Ï‡ÚÂË‡Î‡. 

ë·Ó Ï‡ÚÂË‡Î‡ ÔÓ‚Â‰ÂÌ ‚ ‡ÏÍ‡ı ÔÓÂÍÚ‡
êîîà ‹ 05-04-49232. ëÚ‡Ú¸fl ÔÓ‰„ÓÚÓ‚ÎÂÌ‡ ÔË
ÔÓ‰‰ÂÊÍÂ èÓ„‡ÏÏ˚ ÙÛÌ‰‡ÏÂÌÚ‡Î¸Ì˚ı ËÒÒÎÂ-
‰Ó‚‡ÌËÈ êÄç “ÅËÓ‡ÁÌÓÓ·‡ÁËÂ Ë ‰ËÌ‡ÏËÍ‡ „ÂÌÓ-
ÙÓÌ‰Ó‚”.
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Detection of the Mitochondrial DNA Haplotype Characteristic of the Least Cisco 

(Coregonus sardinella, Valenciennes, 1848) in the Vendace 

(C. albula, Linnaeus, 1758) Population of Vodlozero (the Baltic Sea Basin)
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Abstract—Analysis of the nucleotide sequence of the mitochondrial ND-1 gene in the vendace population in
lake Vodlozero (the eastern part of the Baltic Sea basin) revealed a sequence variant that is closely related to
that of the least cisco of Siberia (the Indigirka River). Thus, together with the results of morphological and al-
lozyme analysis of this population performed earlier, the results obtained in this study are suggestive of the im-
migration of the least cisco to the Baltic Sea basin during the last glaciation.
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