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åÓÎÂÍÛÎflÌ˚Â ÏÂÚÓ‰˚ fl‚Îfl˛ÚÒfl ÌÂÓ·ıÓ‰Ë-
Ï˚Ï ËÌÒÚÛÏÂÌÚÓÏ ‰Îfl ‰ËÒÍËÏËÌ‡ˆËË „Ë·Ë‰Ó‚,
˜‡ÒÚÓ ÌÂ‚ÓÁÏÓÊÌÓÈ Ò ÔÓÏÓ˘¸˛ ÏÓÙÓÎÓ„Ë˜Â-
ÒÍËı ÔÓ‰ıÓ‰Ó‚. à‰ÂÌÚËÙËÍ‡ˆËfl „Ë·Ë‰Ì˚ı ÙÓÏ
ÔÂ‚ÓÌ‡˜‡Î¸ÌÓ ÓÒÌÓ‚˚‚‡Î‡Ò¸ Ì‡ ‡ÎÎÓÁËÏ‡ı [1],
Á‡ÚÂÏ ÒÚ‡ÎË ËÒÔÓÎ¸ÁÓ‚‡Ú¸ Ï‡ÍÂ˚ Ñçä, Ú‡ÍËÂ
Í‡Í Ë·ÓÒÓÏÌ˚Â „ÂÌ˚ [2], ÏËÍÓÒ‡ÚÂÎÎËÚ˚ [3, 4],
ÎÓÍÛÒ˚ AFLP [5] Ë RAPD [6, 7]. èÓ·ÎÂÏ‡ Ë‰ÂÌÚË-
ÙËÍ‡ˆËË „Ë·Ë‰Ó‚ ÓÒÓ·ÂÌÌÓ ‡ÍÚÛ‡Î¸Ì‡ ‰Îfl ÔÂÒ-
ÌÓ‚Ó‰Ì˚ı ˚·, ÏÂÊ‚Ë‰Ó‚‡fl „Ë·Ë‰ËÁ‡ˆËfl Û ÍÓÚÓ-
˚ı fl‚ÎflÂÚÒfl ·ÓÎÂÂ Ó·˚˜ÌÓÈ, ˜ÂÏ ‰Îfl ‰Û„Ëı ÔÓ-
Á‚ÓÌÓ˜Ì˚ı [8]. 

èÂ‰ÒÚ‡‚ËÚÂÎË Acipenseriformes – ‰Â‚Ìflfl
„ÛÔÔ‡, ‚ÍÎ˛˜‡˛˘‡fl Ì‡Ë·ÓÎÂÂ ˆÂÌÌ˚Â ‚Ë‰˚
ÔÂÒÌÓ‚Ó‰ÌÓÈ ËıÚËÓÙ‡ÛÌ˚; ÔÓÎËÔÎÓË‰Ì‡fl ÔËÓ-
‰‡ Ëı „ÂÌÓÏ‡, ‚Ë‰ËÏÓ, ÒÔÓÒÓ·ÒÚ‚ÛÂÚ ÏÂÊ‚Ë‰Ó‚ÓÈ Ë
ÏÂÊÓ‰Ó‚ÓÈ „Ë·Ë‰ËÁ‡ˆËË [9, 10]. óÂÁÏÂÌ˚È
‚˚ÎÓ‚, ÒÚÓËÚÂÎ¸ÒÚ‚Ó ‰‡Ï· Ë ˝ÍÓÎÓ„Ë˜ÂÒÍËÂ Á‡-

„flÁÌÂÌËfl ÔË‚ÂÎË Ô‡ÍÚË˜ÂÒÍË ‚ÒÂ ‚Ë‰˚ ÓÒÂÚÓ-
‚˚ı Ì‡ „‡Ì¸ ËÒ˜ÂÁÌÓ‚ÂÌËfl [9]. çÂ‰‡‚ÌÓ Ì‡ êÓÒ-
ÒËÈÒÍÓÏ Ñ‡Î¸ÌÂÏ ÇÓÒÚÓÍÂ ÒÚ‡ÎË ËÌÚÂÌÒË‚ÌÓ ‡Á-
‚Ó‰ËÚ¸ ‰‚‡ ‡ÁË‡ÚÒÍËı ‚Ë‰‡, ‡ÏÛÒÍÓ„Ó ÓÒÂÚ‡

 

Acipenser schrenckii

 

 Brandt, 1869 Ë Í‡ÎÛ„Û 

 

Huso dau-
ricus

 

 (Georgi, 1775), ‡ Ú‡ÍÊÂ Ëı „Ë·Ë‰˚ Ò ‡ÁÎË˜-
Ì˚ÏË ‚Ë‰‡ÏË ÓÒÂÚÓ‚˚ı ˚·. åÂÊ‚Ë‰Ó‚˚Â „Ë-
·Ë‰˚ ÒÓÒÚ‡‚Îfl˛Ú ÁÌ‡˜ËÚÂÎ¸ÌÛ˛ ˜‡ÒÚ¸ ÓÒÂÚÓ‚
ËÁ ÙÂÏÂÒÍËı ıÓÁflÈÒÚ‚ ·Î‡„Ó‰‡fl Ëı ‚˚ÒÓÍÓÈ
ÔÓ‰ÛÍÚË‚ÌÓÈ ˝ÙÙÂÍÚË‚ÌÓÒÚË. èÓ˝ÚÓÏÛ Ë‰ÂÌÚË-
ÙËÍ‡ˆËfl „Ë·Ë‰Ó‚ ÌÂÓ·ıÓ‰ËÏ‡ ÌÂ ÚÓÎ¸ÍÓ ‰Îfl ·ËÓ-
ÎÓ„ËË ÒÓı‡ÌÂÌËfl ‚Ë‰Ó‚, ÌÓ Ú‡ÍÊÂ ‰Îfl Í‡˜ÂÒÚ‚ÂÌ-
ÌÓÈ ÒÂÚËÙËÍ‡ˆËË ÍÓÏÏÂ˜ÂÒÍËı ÔÓ‰ÛÍÚÓ‚. 

Ç Ò‚flÁË Ò ˝ÚËÏ Ï˚ ÔÓ‚ÂÎË ÚÂÒÚËÓ‚‡ÌËÂ Ì‡-
‰ÂÊÌÓÒÚË ÏÂÚÓ‰‡ RAPD-PCR ‡Ì‡ÎËÁ‡ ‰Îfl Ë‰ÂÌÚË-
ÙËÍ‡ˆËË ‡ÏÛÒÍÓ„Ó Ë ÒË·ËÒÍÓ„Ó ÓÒÂÚÓ‚, ÒÚÂ-
Îfl‰Ë Ë ÂˆËÔÓÍÌ˚ı „Ë·Ë‰Ó‚. ë ÔÓÏÓ˘¸˛
RAPD-Ï‡ÍÂÓ‚ ÔÓ‚Â‰ÂÌ‡ „ÂÌÂÚË˜ÂÒÍ‡fl ‰ËÙÙÂ-
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íËıÓÓÍÂ‡ÌÒÍËÈ Ì‡Û˜ÌÓ-ËÒÒÎÂ‰Ó‚‡ÚÂÎ¸ÒÍËÈ ˚·ÓıÓÁflÈÒÚ‚ÂÌÌ˚È ˆÂÌÚ, ÇÎ‡‰Ë‚ÓÒÚÓÍ 690950 

 

èÓÒÚÛÔËÎ‡ ‚ Â‰‡ÍˆË˛ 16.02.2007 „.
éÍÓÌ˜‡ÚÂÎ¸Ì˚È ‚‡Ë‡ÌÚ ÔÓÎÛ˜ÂÌ 28.08.2007 „.

 

åÂÚÓ‰ ÔÓÎËÏÂ‡ÁÌÓÈ ˆÂÔÌÓÈ Â‡ÍˆËË ÒÓ ÒÎÛ˜‡ÈÌ˚ÏË Ô‡ÈÏÂ‡ÏË (RAPD-PCR) ËÒÔÓÎ¸ÁÓ‚‡ÎË ‰Îfl
Ë‰ÂÌÚËÙËÍ‡ˆËË ÔÓÚÓÏÒÚ‚‡ ÓÚ ÒÍÂ˘Ë‚‡ÌËfl ÚÂı ‚Ë‰Ó‚ ÓÒÂÚÓ‚˚ı ˚·: ‡ÏÛÒÍÓ„Ó (

 

Acipenser
schrenckii 

 

Brandt, 1869), ÒË·ËÒÍÓ„Ó (

 

A. baerii

 

 Brandt, 1869) ÓÒÂÚÓ‚ Ë ÒÚÂÎfl‰Ë (

 

A. ruthenus 

 

Linnaeus,
1758). ë ÔÓÏÓ˘¸˛ 10 Ô‡ÈÏÂÓ‚ ‰‡Ì˚ ÓÔËÒ‡ÌËÂ Ë ÓˆÂÌÍ‡ „ÂÌÂÚË˜ÂÒÍÓÈ ËÁÏÂÌ˜Ë‚ÓÒÚË Û 70 ÒÂ„ÓÎÂÚÓÍ,
ÔÓÎÛ˜ÂÌÌ˚ı ‚ ÂÁÛÎ¸Ú‡ÚÂ ÒÂÏË ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚ı ÒÍÂ˘Ë‚‡ÌËÈ: 

 

Acipenser schrenckii 
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A. schrenckii,
A.
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A. baerii, A. ruthenus 
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 A. ruthenus, A. schrenckii
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A. baerii, A. baerii 
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 A. schrenckii, A. schrenckii 

 

×
×

 

 

 

A. ruthenus 

 

Ë 

 

A. ruthenus 

 

×

 

 A. schrenckii

 

. ìÒÚ‡ÌÓ‚ÎÂÌÓ, ̃ ÚÓ ‚˚·ÓÍË „Ë·Ë‰Ó‚ ËÌ‰Ë‚Ë‰Û‡Î¸ÌÓ„Ó ÒÍÂ-
˘Ë‚‡ÌËfl ·ÓÎÂÂ ‚‡Ë‡·ÂÎ¸Ì˚, ˜ÂÏ ‚˚·ÓÍË Ó‰ËÚÂÎ¸ÒÍËı ‚Ë‰Ó‚; Ó·˙Â‰ËÌÂÌÌ˚Â ‚˚·ÓÍË „Ë·Ë‰Ó‚
ÓÚ ‰‚Ûı Ì‡Ô‡‚ÎÂÌËÈ ÒÍÂ˘Ë‚‡ÌËfl, Ì‡ÔÓÚË‚, „ÂÌÂÚË˜ÂÒÍË ÏÂÌÂÂ ‡ÁÌÓÓ·‡ÁÌ˚, ˜ÂÏ Ó·˙Â‰ËÌÂÌÌ˚Â
‚˚·ÓÍË Ëı Ó‰ËÚÂÎÂÈ. Ç˚fl‚ÎÂÌÓ ÚË ÓÒÌÓ‚Ì˚ı ÓÒÓ·ÂÌÌÓÒÚÂÈ RAPD-ÒÔÂÍÚÓ‚ „Ë·Ë‰Ó‚: 1) ÒÓı‡-
ÌÂÌËÂ ‚ Ó‰ÌÓÏ „ÂÌÓÏÂ Ï‡ÍÂÌ˚ı Ù‡„ÏÂÌÚÓ‚ Ñçä Ó·ÓËı Ó‰ËÚÂÎÂÈ, 2) Ì‡ÎË˜ËÂ ÒÔÂˆËÙË˜Ì˚ı
Ù‡„ÏÂÌÚÓ‚ Ñçä, ÓÚÒÛÚÒÚ‚Û˛˘Ëı Û Ó‰ËÚÂÎÂÈ, Ë 3) Á‡‚ËÒËÏÓÒÚ¸ ̃ ‡ÒÚÓÚ˚ ‚ÒÚÂ˜‡ÂÏÓÒÚË ÌÂÍÓÚÓ˚ı
Ù‡„ÏÂÌÚÓ‚ Ñçä ÓÚ Ì‡Ô‡‚ÎÂÌËfl ÒÍÂ˘Ë‚‡ÌËÈ. åÌÓ„ÓÏÂÌÓÂ ̄ Í‡ÎËÓ‚‡ÌËÂ (MDS) ÓÚ˜ÂÚÎË‚Ó ‡Á-
‰ÂÎflÂÚ ‚ ÔÓÒÚ‡ÌÒÚ‚Â ÚÂı ÍÓÓ‰ËÌ‡Ú ÓÒÓ·ÂÈ ËÒıÓ‰Ì˚ı ‚Ë‰Ó‚ Ë „Ë·Ë‰ÌÓÂ ÔÓÚÓÏÒÚ‚Ó Ò ‰ËÙÙÂÂÌ-
ˆË‡ˆËÂÈ Ì‡ „ÛÔÔ˚ ÔflÏ˚ı Ë Ó·‡ÚÌ˚ı „Ë·Ë‰Ó‚. ÄÌ‡ÎËÁ Ó‰ÒÚ‚ÂÌÌ˚ı Ò‚flÁÂÈ (UPGMA, NJ) ÛÍ‡Á˚-
‚‡ÂÚ Ì‡ ÒÛ˘ÂÒÚ‚ÂÌÌÛ˛ ‰ËÙÙÂÂÌˆË‡ˆË˛ ‚Ë‰Ó‚ Í‡Í ÏÂÊ‰Û ÒÓ·ÓÈ, Ú‡Í Ë Ò „Ë·Ë‰Ì˚Ï ÔÓÚÓÏÒÚ‚ÓÏ Ë
Ì‡ ÚÂÒÌ˚Â „ÂÌÂÚË˜ÂÒÍËÂ Ò‚flÁË ÏÂÊ‰Û „Ë·Ë‰‡ÏË ÔflÏÓ„Ó Ë Ó·‡ÚÌÓ„Ó ÒÍÂ˘Ë‚‡ÌËÈ. åÛÎ¸ÚËÎÓÍÛÒ-
Ì˚Â RAPD-Ï‡ÍÂ˚ ‚ ÒÓ˜ÂÚ‡ÌËË ÒÓ ÒÚ‡ÚËÒÚË˜ÂÒÍËÏË ÏÂÚÓ‰‡ÏË ÔËÁÌ‡˛ÚÒfl ÔÓÎÂÁÌ˚ÏË ‰Îfl ‰ËÒÍË-
ÏËÌ‡ˆËË ÏÂÊ‚Ë‰Ó‚˚ı „Ë·Ë‰Ó‚ ÓÒÂÚÓ‚˚ı ˚·. é·ÒÛÊ‰‡˛ÚÒfl ‚ÓÁÏÓÊÌ˚Â ÔË˜ËÌ˚ ÓÚÎË˜ËÈ ‚
RAPD-ÒÔÂÍÚ‡ı „Ë·Ë‰Ó‚.
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êÓÊÍÓ‚‡Ì 

 

Ë ‰

 

.

 

ÂÌˆË‡ˆËfl ˜ËÒÚ˚ı ‚Ë‰Ó‚ Ë ÏÂÊ‚Ë‰Ó‚˚ı „Ë·Ë‰Ó‚
ÔÂ‚Ó„Ó ÔÓÍÓÎÂÌËfl. ÑÎfl Ò‡‚ÌËÚÂÎ¸ÌÓ„Ó ‡Ì‡ÎËÁ‡
„ÂÌÓÏÌÓÈ ‚‡Ë‡·ÂÎ¸ÌÓÒÚË ËÒÔÓÎ¸ÁÓ‚‡ÎË Ó‰ËÌ‡ÍÓ-
‚ÓÂ ̃ ËÒÎÓ ÔÓÚÓÏÍÓ‚ ÓÚ Í‡Ê‰Ó„Ó ËÁ ÒÂÏË ËÌ‰Ë‚Ë‰Û-
‡Î¸Ì˚ı ÒÍÂ˘Ë‚‡ÌËÈ; ÂÁÛÎ¸Ú‡Ú˚ Ó·‡·‡Ú˚‚‡ÎË
Ò ÔÓÏÓ˘¸˛ ÍÎ‡ÒÚÂÌÓ„Ó ‡Ì‡ÎËÁ‡ Ë ÏÌÓ„ÓÏÂÌÓ„Ó
¯Í‡ÎËÓ‚‡ÌËfl.

 

åÄíÖêàÄãõ à åÖíéÑõ

 

ÇÒÂ„Ó ÔÓ‡Ì‡ÎËÁËÓ‚‡ÌÓ 70 ÓÒÓ·ÂÈ ÚÂı ‚Ë‰Ó‚
ÓÒÂÚÓ‚˚ı ˚· (‡ÏÛÒÍÓ„Ó 

 

Acipenser schrenckii

 

,
ÒË·ËÒÍÓ„Ó

 

 A. baerii 

 

ÓÒÂÚÓ‚ Ë ÒÚÂÎfl‰Ë 

 

A. ruthe-
nus

 

) Ë Ëı F

 

1

 

 „Ë·Ë‰Ó‚ (

 

A. schrenckii

 

 

 

× 

 

A. baerii,
A.

 

 

 

baerii 

 

×

 

 A. schrenckii, A. schrenckii 

 

×

 

 A. ruthenus

 

 Ë

 

A. ruthenus

 

 

 

×

 

 

 

A. schrenckii

 

). ùÍÒÔÂËÏÂÌÚ˚ ÔÓ ÒÍÂ-
˘Ë‚‡ÌË˛ ÔÓ‚Â‰ÂÌ˚ Ì‡ ·‡ÁÂ ˚·Ó‚Ó‰ÌÓ„Ó ıÓÁflÈ-
ÒÚ‚‡ ãÛ˜Â„ÓÒÍÓÈ Ì‡Û˜ÌÓ-ËÒÒÎÂ‰Ó‚‡ÚÂÎ¸ÒÍÓÈ ˚-
·Ó‚Ó‰ÌÓÈ ÒÚ‡ÌˆËË íàçêé-ˆÂÌÚ‡ (Ô. ãÛ˜Â„ÓÒÍ
èËÏÓÒÍÓ„Ó Í‡fl) Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÓÒÓ·ÂÈ ËÁ
ÔËÓ‰Ì˚ı ÔÓÔÛÎflˆËÈ. èÓÚÓÏÒÚ‚Ó ÓÚ Í‡Ê‰Ó„Ó
ÒÍÂ˘Ë‚‡ÌËfl ÒÓ‰ÂÊ‡ÎË ‚ ÓÚ‰ÂÎ¸Ì˚ı Ò‡‰Í‡ı. 

ÉÂÌÓÏÌÛ˛ Ñçä ÔÓÎÛ˜‡ÎË ËÁ ÍÓ‚Ë ı‚ÓÒÚÓ‚ÓÈ
‚ÂÌ˚ ÒÂ„ÓÎÂÚÓÍ ÒÚ‡Ì‰‡ÚÌ˚Ï ÙÂÌÓÎ¸ÌÓ-‰ÂÚÂ„ÂÌÚ-
Ì˚Ï ÏÂÚÓ‰ÓÏ Ò ÔÓÒÎÂ‰Û˛˘ÂÈ Ó·‡·ÓÚÍÓÈ ÔÓÚÂË-
Ì‡ÁÓÈ ä [11]. ÑÎfl ÔÓ‚Â‰ÂÌËfl RAPD-PCR ËÒÔÓÎ¸ÁÓ-
‚‡ÎË ‰ÂÒflÚ¸ ÓÎË„ÓÌÛÍÎÂÓÚË‰Ì˚ı Ô‡ÈÏÂÓ‚ (OPA-01
CAGGCCCTTC; OPA-04 AATCGGGCTG; OPA-18
AGGTGACCGT; OPA-19 CAAACGTCGG; OPC-09
CTCACCGTCC; OPF-07 CCGATATCCC; OPF-08
GGGATATCGG; OPF-15 CCAGTACTCC; OPF-20
GGCTCAGAGG; OPZ-01 TCTGTGCCAC). êÂ‡ÍˆË˛
PCR Ò ÔÓËÁ‚ÓÎ¸Ì˚ÏË Ô‡ÈÏÂ‡ÏË Ë ˝ÎÂÍÚÓÙÓÂ-
ÚË˜ÂÒÍËÈ ‡Ì‡ÎËÁ ÔÓ‰ÛÍÚÓ‚ ‡ÏÔÎËÙËÍ‡ˆËË ÔÓ‚Ó-
‰ËÎË, Í‡Í ÓÔËÒ‡ÌÓ ‡ÌÂÂ [7]. 

ÑÎfl ÒÚ‡ÚËÒÚË˜ÂÒÍÓÈ Ó·‡·ÓÚÍË ÂÁÛÎ¸Ú‡ÚÓ‚ ÔÓ
Í‡Ê‰ÓÏÛ ËÁ ÒÔÂÍÚÓ‚ ·˚ÎË ÒÓÒÚ‡‚ÎÂÌ˚ ·ËÌ‡Ì˚Â
Ï‡ÚËˆ˚, „‰Â ÓÚÒÛÚÒÚ‚ËÂ ËÎË ÔËÒÛÚÒÚ‚ËÂ ‚ Ó·‡Á-
ˆÂ ‡ÏÔÎËÙËˆËÓ‚‡ÌÌÓ„Ó Ù‡„ÏÂÌÚ‡ Ó·ÓÁÌ‡˜‡ÎË
ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ “0” Ë “1”. ç‡ ÓÒÌÓ‚‡ÌËË ÒÛÏÏ‡-
ÌÓÈ ·ËÌ‡ÌÓÈ Ï‡ÚËˆ˚ ‰Îfl Í‡Ê‰ÓÈ ‚˚·ÓÍË ‚˚-
Ò˜ËÚ˚‚‡ÎËÒ¸ ÒÎÂ‰Û˛˘ËÂ Ô‡‡ÏÂÚ˚: ˜ËÒÎÓ ÎÓÍÛ-
ÒÓ‚ (

 

N

 

); ˜ËÒÎÓ ÔÓÎËÏÓÙÌ˚ı ÎÓÍÛÒÓ‚ (

 

Np

 

); ˜ËÒÎÓ
„Ë·Ë‰-ÒÔÂˆËÙË˜Ì˚ı ÎÓÍÛÒÓ‚ (

 

Nh

 

); ÔÓÎËÏÓÙËÁÏ
(

 

ê

 

 Ë 

 

P

 

95

 

, %) Ë ËÌ‰ÂÍÒ „ÂÚÂÓ„ÂÌÌÓÒÚË ‚˚·ÓÍË
òÂÌÌÓÌ‡ (

 

I

 

). ÑËÙÙÂÂÌˆË‡ˆË˛ Ò‡‚ÌË‚‡ÂÏ˚ı
‚˚·ÓÓÍ ÓˆÂÌË‚‡ÎË ÔÓ ÒÚ‡Ì‰‡ÚÌ˚Ï „ÂÌÂÚË˜Â-
ÒÍËÏ ‰ËÒÚ‡ÌˆËflÏ (

 

D

 

) çÂfl. ÑÎfl ‚˚˜ËÒÎÂÌËfl ÔÂÂ˜ËÒ-
ÎÂÌÌ˚ı „ÂÌÂÚË˜ÂÒÍËı ÔÓÍ‡Á‡ÚÂÎÂÈ ËÒÔÓÎ¸ÁÓ‚‡ÎË
Ô‡ÍÂÚ˚ ÔÓ„‡ÏÏ POPGENE 1.31 [12] Ë TFPGA 1.3
[13]. åÌÓ„ÓÏÂÌÓÂ ¯Í‡ÎËÓ‚‡ÌËÂ (MDS) ‚˚ÔÓÎ-
ÌflÎË ‚ ÔÓ„‡ÏÏÂ NTSYS [15] ‰Îfl ÛÒÚ‡ÌÓ‚ÎÂÌËfl
ÓÒÌÓ‚Ì˚ı ‰Ë‚Â„ÂÌÚÌ˚ı „ÛÔÔ. ÑÎfl ÛÒÚ‡ÌÓ‚ÎÂÌËfl
Ó‰ÒÚ‚ÂÌÌ˚ı Ò‚flÁÂÈ ÏÂÊ‰Û ÓÒÂÚ‡ÏË ËÒÔÓÎ¸ÁÓ‚‡ÎË
ÏÂÚÓ‰˚ ·ÎËÊ‡È¯Â„Ó Ò‚flÁ˚‚‡ÌËfl (NJ) Ë ÌÂ‚Á‚Â¯ÂÌ-
Ì˚È Ô‡ÌÓ-„ÛÔÔÓ‚ÓÈ ÏÂÚÓ‰ ÒÂ‰ÌËı ‡ËÙÏÂÚË˜Â-
ÒÍËı (UPGMA) ‚ ÔÓ„‡ÏÏÂ TREECON [14].
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Ç ˆÂÎÓÏ ‚ ÚÂı ‚Ë‰Ó‚˚ı Ë ˜ÂÚ˚Âı „Ë·Ë‰Ì˚ı
‚˚·ÓÍ‡ı ËÒÔÓÎ¸ÁÓ‚‡ÌÌ˚Â Ô‡ÈÏÂ˚ „ÂÌÂËÓ-
‚‡ÎË 252 Ù‡„ÏÂÌÚ‡ Ñçä (ÎÓÍÛÒ‡) Ò ÏÓÎÂÍÛÎfl-
ÌÓÈ Ï‡ÒÒÓÈ 160–2600 ÔÌ. óËÒÎÓ ‰ÂÚÂÍÚËÛÂÏ˚ı
Ù‡„ÏÂÌÚÓ‚ ‚ Ó·˙Â‰ËÌÂÌÌ˚ı ‚˚·ÓÍ‡ı Ó‰ËÚÂÎ¸-
ÒÍËı ‚Ë‰Ó‚ (  = 177) ·˚ÎÓ ‚˚¯Â ÔÓ Ò‡‚ÌÂÌË˛ Ò

Ú‡ÍÓ‚˚ÏË „Ë·Ë‰Ó‚ (  = 140). ëÂ‰Ë ‚˚·ÓÓÍ ËÌ-
‰Ë‚Ë‰Û‡Î¸ÌÓ„Ó ÒÍÂ˘Ë‚‡ÌËfl ˜ËÒÎÓ ÎÓÍÛÒÓ‚, „ÂÌÂ-
ËÛÂÏ˚ı 10 Ô‡ÈÏÂ‡ÏË, ËÁÏÂÌflÎÓÒ¸ ‚ ÏÂÌ¸¯Ëı
ÔÂ‰ÂÎ‡ı (

 

N

 

 = 124–136) Ë ·˚ÎÓ ‚˚¯Â Û „Ë·Ë‰Ó‚
(Ú‡·ÎËˆ‡, ‡, ·). 

RAPD-ÒÔÂÍÚ˚ ‰ÂÏÓÌÒÚËÓ‚‡ÎË ‰ÓÒÚ‡ÚÓ˜ÌÓ
‚˚ÒÓÍÛ˛ ÒÔÂˆËÙË˜ÌÓÒÚ¸, ÔÓÁ‚ÓÎflfl ‚ËÁÛ‡Î¸ÌÓ
ÔÓ‚Ó‰ËÚ¸ Ú‡ÍÒÓÌÓÏË˜ÂÒÍÛ˛ Ë‰ÂÌÚËÙËÍ‡ˆË˛.
ç‡ÔËÏÂ, Ô‡ÈÏÂ éêÄ-18 ‚˚fl‚ÎflÎ Ú‡ÍÒÓÌ-ÒÔÂ-
ˆËÙË˜Ì˚Â Ù‡„ÏÂÌÚ˚ ‰ÎËÌÓÈ 1140 Ë 1030 ÔÌ,
·ÎÓÍ Ù‡„ÏÂÌÚÓ‚ ‚ ‰Ë‡Ô‡ÁÓÌÂ 1000–870 ÔÌ Ë 420-ÔÌ
Ù‡„ÏÂÌÚ ‚ „ÂÌÓÏ‡ı 

 

A. schrenckii, A. baerii 

 

Ë

 

A. ruthenus

 

 ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ (ËÒ. 1,

 

‡

 

). ì ÂˆËÔÓÍ-
Ì˚ı „Ë·Ë‰Ó‚ RAPD-ÒÔÂÍÚ˚ ·˚ÎË ·ÓÎÂÂ ÔÓıÓ-
ÊËÏË ÏÂÊ‰Û ÒÓ·ÓÈ, ˜ÂÏ Ò Ó‰ËÚÂÎ¸ÒÍËÏË ‚Ë‰‡ÏË,
Ë ËÏÂÎË fl‰ ÓÚÎË˜ËÚÂÎ¸Ì˚ı ˜ÂÚ, ÍÓÚÓ˚Â ÏÓ„ÛÚ
·˚Ú¸ Ó·Ó·˘ÂÌ˚ ÒÎÂ‰Û˛˘ËÏ Ó·‡ÁÓÏ. ÉÂÌÓÏ˚ „Ë-
·Ë‰Ó‚ ‚ÍÎ˛˜‡˛Ú Ï‡ÍÂÌ˚Â Ù‡„ÏÂÌÚ˚ Ñçä
Ó·ÓËı Ó‰ËÚÂÎÂÈ (ËÒ. 1,

 

·–„

 

) Ë ÒÓ‰ÂÊ‡Ú ‰ÓÔÓÎÌË-
ÚÂÎ¸Ì˚Â, ÓÚÒÛÚÒÚ‚Û˛˘ËÂ ‚ „ÂÌÓÏ‡ı Ëı Ó‰ËÚÂÎÂÈ:
30 (13%) „Ë·Ë‰-ÒÔÂˆËÙË˜Ì˚ı Ù‡„ÏÂÌÚÓ‚ Ñçä
Ó·Ì‡ÛÊÂÌÓ ‚ „Ë·Ë‰‡ı ÏÂÊ‰Û 

 

A. schrenckii

 

 Ë

 

A.

 

 

 

ruthenus 

 

Ë 41 (19%) Ú‡ÍËı “ÌÂÓ‰ËÚÂÎ¸ÒÍËı”
Ù‡„ÏÂÌÚÓ‚ Ë‰ÂÌÚËÙËˆËÓ‚‡Ì Û „Ë·Ë‰Ó‚ ÏÂÊ‰Û

 

A.

 

 

 

schrenckii

 

 Ë 

 

A. baerii

 

; Ì‡ÒÎÂ‰Ó‚‡ÌËÂ ÌÂÍÓÚÓ˚ı ÎÓ-
ÍÛÒÓ‚ Ò‚flÁ‡ÌÓ Ò Ì‡Ô‡‚ÎÂÌËÂÏ ÒÍÂ˘Ë‚‡ÌËfl: 440-ÔÌ
Ù‡„ÏÂÌÚ˚ Ñçä ‡ÏÛÒÍÓ„Ó ÓÒÂÚ‡ ˜‡˘Â ÔÓfl‚Îfl-
˛ÚÒfl ‚ ÔÓÚÓÏÒÚ‚Â, ÍÓ„‰‡ Ò‡ÏÍ‡ ̋ ÚÓ„Ó ‚Ë‰‡ ÒÍÂ˘Ë‚‡-
Î‡Ò¸ Ò Ò‡ÏˆÓÏ ÒË·ËÒÍÓ„Ó ÓÒÂÚ‡ ËÎË ÒÚÂÎfl‰Ë, ̃ ÂÏ
ÔË Ó·‡ÚÌÓÏ ÒÍÂ˘Ë‚‡ÌËË (ËÒ. 1,

 

‚, „

 

). 
àÁ 216 ÎÓÍÛÒÓ‚, ‚˚fl‚ÎÂÌÌ˚ı Û 40 ÓÒÓ·ÂÈ

 

A. schrenckii, A. baerii

 

 Ë Ëı „Ë·Ë‰Ó‚, 83.3% ·˚ÎË
ÔÓÎËÏÓÙÌ˚ÏË; 51.4% ÎÓÍÛÒÓ‚ ÔÓÎËÏÓÙÌ˚ ‚
Ó‰ËÚÂÎ¸ÒÍÓÈ „ÛÔÔÂ Ë ÚÓÎ¸ÍÓ 18.5% – ‚ „ÛÔÔÂ
„Ë·Ë‰Ó‚ (Ú‡·ÎËˆ‡, ‡). ÄÌ‡ÎÓ„Ë˜Ì˚ ÂÁÛÎ¸Ú‡Ú˚
‰Îfl Ú‡ÍÓÈ ÊÂ ÔÓ ‚ÂÎË˜ËÌÂ ‚˚·ÓÍË 

 

A. schrenckii,
A. ruthenus

 

 Ë Ëı „Ë·Ë‰Ó‚. àÁ 223 Ë‰ÂÌÚËÙËˆËÓ-
‚‡ÌÌ˚ı ÎÓÍÛÒÓ‚ 85.2% ·˚ÎË ÔÓÎËÏÓÙÌ˚ÏË ‰Îfl
‚ÒÂÈ ‚˚·ÓÍË, 56.5% Ë 17.9% – ‰Îfl Ó‰ËÚÂÎ¸ÒÍÓÈ
Ë „Ë·Ë‰ÌÓÈ „ÛÔÔ ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ (Ú‡·ÎËˆ‡, ·).
Ç‚Â‰ÂÌËÂ 95%-ÌÓ„Ó ÍËÚÂËfl ÌÂ ÓÍ‡Á˚‚‡ÎÓ ÒÛ˘Â-
ÒÚ‚ÂÌÌÓ„Ó ‚ÎËflÌËfl Ì‡ ÁÌ‡˜ÂÌËfl ÔÓÎËÏÓÙËÁÏ‡.
èË ‡Ì‡ÎËÁÂ Í‡Ê‰ÓÈ ‚˚·ÓÍË ‚ ÓÚ‰ÂÎ¸ÌÓÒÚË ÛÓ-
‚ÂÌ¸ ÔÓÎËÏÓÙËÁÏ‡ ÁÌ‡˜ËÚÂÎ¸ÌÓ ÔÓÌËÊ‡ÎÒfl, Ó‰-
Ì‡ÍÓ „Ë·Ë‰˚ ÓÍ‡Á˚‚‡ÎËÒ¸ ·ÓÎÂÂ ÔÓÎËÏÓÙÌ˚-
ÏË, ˜ÂÏ Ëı Ó‰ËÚÂÎË:  = 10.4% Ë  = 7.8% ÒÓÓÚ-
‚ÂÚÒÚ‚ÂÌÌÓ (ÒÏ. Ú‡·ËˆÛ). èÓÍ‡Á‡ÚÂÎ¸ ÛÓ‚Ìfl
„ÂÚÂÓ„ÂÌÌÓÒÚË ‚˚·ÓÍË òÂÌÌÓÌ‡ Ó·Ì‡ÛÊËÎ Ú‡-
ÍËÂ ÊÂ Á‡ÍÓÌÓÏÂÌÓÒÚË: ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚Â ‚˚·Ó-
ÍË „Ë·Ë‰Ó‚ ·˚ÎË ·ÓÎÂÂ „ÂÚÂÓ„ÂÌÌ˚ (  = 0.06),

N

N

P P

I
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˜ÂÏ ‚˚·ÓÍË Ëı Ó‰ËÚÂÎÂÈ (  = 0.04), ÌÓ Ó·˙Â‰Ë-
ÌÂÌËÂ ÂˆËÔÓÍÌ˚ı „Ë·Ë‰Ó‚ ÔÓ‚˚¯‡ÎÓ „ÂÌÂÚË-
˜ÂÒÍÓÂ ‡ÁÌÓÓ·‡ÁËÂ ÏÂÌÂÂ ˝ÙÙÂÍÚË‚ÌÓ (  =

= 0.095), ˜ÂÏ Ó·˙Â‰ËÌÂÌËÂ ËÒıÓ‰Ì˚ı ‚Ë‰Ó‚ (
= 0.35) (ÒÏ. Ú‡·ÎËˆÛ). 

êÂÁÛÎ¸Ú‡Ú˚ ‡Ì‡ÎËÁ‡ „ÂÌÂÚË˜ÂÒÍËı ‰ËÒÚ‡ÌˆËÈ
ÛÍ‡Á‡ÎË Ì‡ ·ÓÎÂÂ ‚˚ÒÓÍÛ˛ ‰ËÙÙÂÂÌˆË‡ˆË˛ ‚Ë-
‰Ó‚ (  = 0.60) ÔÓ Ò‡‚ÌÂÌË˛ Ò „Ë·Ë‰‡ÏË (  = 0.045),
‡ Ú‡ÍÊÂ Ì‡ ÒÛ˘ÂÒÚ‚ÂÌÌÛ˛ ‰ËÙÙÂÂÌˆË‡ˆË˛ ÏÂÊ-
‰Û „Ë·Ë‰‡ÏË Ë Ó‰ËÚÂÎ¸ÒÍËÏË Ú‡ÍÒÓÌ‡ÏË (  = 0.49).
åÌÓ„ÓÏÂÌÓÂ ¯Í‡ÎËÓ‚‡ÌËÂ, ÓÒÌÓ‚‡ÌÌÓÂ Ì‡ ‰‡Ì-
Ì˚ı „ÂÌÂÚË˜ÂÒÍËı ‰ËÒÚ‡ÌˆËÈ, ÔÓ‰ÂÏÓÌÒÚËÓ‚‡-
ÎÓ ıÓÓ¯ÂÂ ‡Á‰ÂÎÂÌËÂ Ò‡‚ÌË‚‡ÂÏ˚ı ‚Ë‰Ó‚ Ë Ëı
„Ë·Ë‰ÌÓ„Ó ÔÓÚÓÏÒÚ‚‡ ‚ ÔÓÒÚ‡ÌÒÚ‚Â ÚÂı ÍÓÓ-
‰ËÌ‡Ú, ÔË˜ÂÏ Ú‡ÍÊÂ ˝ÙÙÂÍÚË‚ÌÓ ‡Á‰ÂÎËÎËÒ¸
„Ë·Ë‰˚ ÓÚ ‡ÁÌ˚ı Ì‡Ô‡‚ÎÂÌËÈ ÒÍÂ˘Ë‚‡ÌËfl
(ËÒ. 2,

 

‡

 

, 

 

·

 

). ÅÂÒÍÓÌÂ‚˚Â NJ-‰ÂÂ‚¸fl ÙÓÏËÓ‚‡-
ÎË ÓÚ‰ÂÎ¸Ì˚Â ‚ÂÚ‚Ë ‰Îfl Í‡Ê‰Ó„Ó ËÁ Ó‰ËÚÂÎ¸ÒÍËı
‚Ë‰Ó‚ Ë ‰Îfl Ëı „Ë·Ë‰Ó‚ ÒÓ 100%-ÌÓÈ ÒÚ‡ÚËÒÚË˜Â-
ÒÍÓÈ ÔÓ‰‰ÂÊÍÓÈ (ËÒ. 3,

 

‡

 

, 

 

·

 

). åÂÚÓ‰ UPGMA ÓÍ‡-
Á‡ÎÒfl ÏÂÌÂÂ ˝ÙÙÂÍÚË‚Ì˚Ï ‰Îfl ‰ËÙÙÂÂÌˆË‡ˆËË
Ò‡‚ÌË‚‡ÂÏ˚ı ÙÓÏ (‰‡ÌÌ˚Â ÌÂ ÔË‚Â‰ÂÌ˚).

I

I

I

D D

D

 

åÛÎ¸ÚËÎÓÍÛÒÌ˚Â RAPD-Ï‡ÍÂ˚ ÛÒÔÂ¯ÌÓ
ÔËÏÂÌfl˛ÚÒfl ‰Îfl Ë‰ÂÌÚËÙËÍ‡ˆËË ‚Ë‰Ó‚ ‚ ‡ÁÌ˚ı
„ÛÔÔ‡ı ÊË‚ÓÚÌ˚ı, ‚ÍÎ˛˜‡fl Acipenseridae [16,
17]; ‰ÓÍ‡Á‡ÌÓ, ˜ÚÓ ÓÌË ÓÒÓ·ÂÌÌÓ ÔÓÎÂÁÌ˚ ‰Îfl ‚˚-
fl‚ÎÂÌËfl „Ë·Ë‰Ó‚ [18]. çÂ‰‡‚ÌÓ ÒÂ‰Ë ÓÒÂÚÓ‚˚ı
˚· ä‡ÒÔËÈÒÍÓ„Ó ÏÓfl ·˚Î ‰ËÒÍËÏËÌËÓ‚‡Ì
¯ËÓÍÓ ËÒÔÓÎ¸ÁÛÂÏ˚È ‚ ‡Í‚‡ÍÛÎ¸ÚÛÂ ·ÂÒÚÂ

 

H. huso 

 

× 

 

Ä. ruthenus

 

 [16]. Ç Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ Ï˚
ÔÓÍ‡Á‡ÎË, ˜ÚÓ ÏÂÚÓ‰ RAPD-PCR Ú‡ÍÊÂ ÔË„Ó‰ÂÌ
‰Îfl Ë‰ÂÌÚËÙËÍ‡ˆËË F

 

1

 

 „Ë·Ë‰Ó‚ ‡ÏÛÒÍÓ„Ó ÓÒÂÚ‡
ÒÓ ÒÚÂÎfl‰¸˛ Ë ÒË·ËÒÍËÏ ÓÒÂÚÓÏ. ùÚÓ ‚‡ÊÌÓ,
Ú‡Í Í‡Í Û ÓÒÂÚÓ‚ ÔÂ‚‡fl „ÂÌÂ‡ˆËfl „Ë·Ë‰Ó‚ ÌÂ
‚ÒÂ„‰‡ fl‚ÎflÂÚÒfl ÏÓÙÓÎÓ„Ë˜ÂÒÍË ÔÓÏÂÊÛÚÓ˜ÌÓÈ
ÔÓ ÓÚÌÓ¯ÂÌË˛ Í Ó‰ËÚÂÎ¸ÒÍËÏ ‚Ë‰‡Ï, ‡ ÏÓÙÓÎÓ-
„Ë˜ÂÒÍ‡fl “ÔÓÏÂÊÛÚÓ˜ÌÓÒÚ¸” – ÌÂ ‚ÒÂ„‰‡ ÔÓÍ‡Á‡-
ÚÂÎ¸ ÏÂÊ‚Ë‰Ó‚ÓÈ „Ë·Ë‰ËÁ‡ˆËË [19].

åÂÊ‚Ë‰Ó‚‡fl „Ë·Ë‰ËÁ‡ˆËfl ËÏÂÂÚ ¯ËÓÍËÂ ÔÓ-
ÒÎÂ‰ÒÚ‚Ëfl, ‚ ˜‡ÒÚÌÓÒÚË, ÏÓÊÂÚ ÔÓ‚˚¯‡Ú¸ „ÂÌÂÚË-
˜ÂÒÍÛ˛ ËÁÏÂÌ˜Ë‚ÓÒÚ¸ Ë „ÂÌÂËÓ‚‡Ú¸ ÌÓ‚˚Â ÔË-
ÁÌ‡ÍË ËÎË Ëı ÍÓÏ·ËÌ‡ˆËË [20]. Ç ˝ÚÓÏ ÔÎ‡ÌÂ ÓÒÂÚ-
Ó‚˚Â ˚·˚ ÌÂ ÒÚ‡ÎË ËÒÍÎ˛˜ÂÌËÂÏ: ÔÓÎÛ˜ÂÌÌ˚Â
‰‡ÌÌ˚Â Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛Ú Ó ÔÓ‚˚¯ÂÌÌÓÈ „ÂÌÂÚË-
˜ÂÒÍÓÈ ËÁÏÂÌ˜Ë‚ÓÒÚË „Ë·Ë‰Ó‚ ÔÓ Ò‡‚ÌÂÌË˛ Ò
ËÒıÓ‰Ì˚ÏË ‚Ë‰‡ÏË Ë ÔÓfl‚ÎÂÌË˛ Û ÌËı ÌÓ‚˚ı ÔË-
ÁÌ‡ÍÓ‚ (Ù‡„ÏÂÌÚÓ‚ Ñçä). 

 

è‡‡ÏÂÚ˚ „ÂÌÂÚË˜ÂÒÍÓÈ ËÁÏÂÌ˜Ë‚ÓÒÚË ‚ ‚˚·ÓÍ‡ı ‡ÁÌ˚ı ‚Ë‰Ó‚ ÓÒÂÚÓ‚˚ı ˚· Ë Ëı „Ë·Ë‰Ó‚

‡ 

Ç˚·ÓÍË

 

N Np Nh I P

 

, %

 

A. schrenckii 

 

124 12 – 0.03 5.6

 

A. baerii

 

130 21 – 0.05 9.7
(126) (17) – (0.04) (7.7)

 

A. schrenckii + A. baerii

 

173 111 – 0.34 51.4

 

A. schrenckii 

 

×

 

 A. baerii

 

134 19 39 0.05 8.8

 

A. baerii 

 

×

 

 A. schrenckii

 

136 24 39 0.06 11.1
(135) (22) (39) (0.06) (10)

 

A. schrenckii

 

 

 

×

 

 

 

A. baerii + A. baerii

 

 

 

×

 

 

 

A. schrenckii

 

142 40 41 0.10 18.5
Ç ˆÂÎÓÏ 216 180 41 0.47 83.3

·

Ç˚·ÓÍË

 

N Np Nh I P

 

, %

 

A. schrenckii

 

124 12 – 0.03 5.6

 

A. ruthenus

 

130 22 – 0.05 9.9
(127) (17) – (0.04) (7.8)

 

A. schrenckii + A. ruthenus

 

181 126 – 0.36 56.5

 

A. schrenckii

 

 

 

×

 

 A. ruthenus

 

136 29 25 0.07 13.0

 

A. ruthenus 

 

×

 

 

 

A. schrenckii

 

130 19 29 0.05 8.5
(133) (24) (27) (0.06) (10.8)

 

A. schrenckii

 

 

 

× A. ruthenus + A. ruthenus × A. schrenckii 137 0 30 (0.06) 17.9
Ç ˆÂÎÓÏ 223 190 30 0.48 85.2

èËÏÂ˜‡ÌËÂ. N – ̃ ËÒÎÓ Ë‰ÂÌÚËÙËˆËÓ‚‡ÌÌ˚ı ÎÓÍÛÒÓ‚; Np – ̃ ËÒÎÓ ÔÓÎËÏÓÙÌ˚ı ÎÓÍÛÒÓ‚; Nh – ̃ ËÒÎÓ „Ë·Ë‰-ÒÔÂˆËÙË˜Ì˚ı ÎÓÍÛÒÓ‚;
I – ËÌÙÓÏ‡ˆËÓÌÌ˚È ËÌ‰ÂÍÒ „ÂÚÂÓ„ÂÌÌÓÒÚË ‚˚·ÓÍË òÂÌÌÓÌ‡; P, % – ÔÓˆÂÌÚ ÔÓÎËÏÓÙÌ˚ı ÎÓÍÛÒÓ‚; ‚ ÒÍÓ·Í‡ı ÛÍ‡Á‡Ì˚ ÒÂ‰ÌËÂ
ÁÌ‡˜ÂÌËfl.
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ç‡ÏË ÌÂ ‚˚fl‚ÎÂÌÓ ÔÓÌËÊÂÌÌÓ„Ó ÛÓ‚Ìfl „ÂÌÂ-
ÚË˜ÂÒÍÓÈ ËÁÏÂÌ˜Ë‚ÓÒÚË A. ruthenus (n = 118) ÓÚÌÓ-
ÒËÚÂÎ¸ÌÓ A. schrenckii (n = 240) Ë A. baerii (n = 248),
ıÓÚfl ÚÂÓÂÚË˜ÂÒÍË ÔÎÓË‰ÌÓÒÚ¸ ÏÓÊÂÚ ‚ÎËflÚ¸ Ì‡
ËÁÏÂÌ˜Ë‚ÓÒÚ¸ [21]. ÇÓÁÏÓÊÌÓ, Ú‡ÍÓÈ ÂÁÛÎ¸Ú‡Ú
Ò‚flÁ‡Ì Ò ÌÂÔÂ˚‚Ì˚Ï ÔÓˆÂÒÒÓÏ ÙÛÌÍˆËÓÌ‡Î¸-
ÌÓÈ Â‰ÛÍˆËË ÛÓ‚Ìfl ÔÎÓË‰ÌÓÒÚË Û ÓÒÂÚÓ‚ [21, 22].
é·Ì‡ÛÊÂÌËÂ ‡ÁÌÓ„Ó ÍÓÎË˜ÂÒÚ‚‡ ÒÔÂˆËÙË˜Ì˚ı
Ù‡„ÏÂÌÚÓ‚ Ñçä Û „Ë·Ë‰Ó‚ ÏÂÊ‰Û ‡‚ÌÓ- Ë ‡Á-
ÌÓıÓÏÓÒÓÏÌ˚ÏË ‚Ë‰‡ÏË ÒÓ„Î‡ÒÛÂÚÒfl Ò ËÏÂ˛-
˘ËÏËÒfl ‰‡ÌÌ˚ÏË Ó ÔÂÍÓÔÛÎflˆËÓÌÌ˚ı ËÁÓÎËÛ˛-
˘Ëı ÏÂı‡ÌËÁÏ‡ı, ÍÓÚÓ˚Â ÎÛ˜¯Â ‡Á‚ËÚ˚ ÏÂÊ‰Û
‚Ë‰‡ÏË ÓÒÂÚÓ‚, ÏÂÌÂÂ ‚ÒÂ„Ó ÓÚÎË˜‡˛˘ËÏËÒfl ÔÓ
˜ËÒÎÛ ıÓÏÓÒÓÏ [22].

èËÒÛÚÒÚ‚ËÂ ‰Ë‡„ÌÓÒÚË˜ÂÒÍËı RAPD-ÎÓÍÛÒÓ‚
Ó·ÓËı Ó‰ËÚÂÎÂÈ ÏÓÊÂÚ Ò˜ËÚ‡Ú¸Òfl Ó·˘ËÏ Ò‚ÓÈ-
ÒÚ‚ÓÏ ‰Îfl F1 „ÂÌÂ‡ˆËË Û ‡ÁÌ˚ı ‚Ë‰Ó‚ [23, 24].
çÂÍÓÚÓ˚Â ÏÓÌÓÏÓÙÌ˚Â ‚Ë‰ÓÒÔÂˆËÙË˜Ì˚Â
Ù‡„ÏÂÌÚ˚ Ñçä, Ú.Â. ÔÓÚÂÌˆË‡Î¸ÌÓ ÔË„Ó‰Ì˚Â

‰Îfl Ë‰ÂÌÚËÙËÍ‡ˆËË „Ë·Ë‰Ó‚, ÌÂ Ó·Ì‡ÛÊË‚‡ÎËÒ¸
Ì‡ÏË ‚ „ÂÌÓÏ‡ı „Ë·Ë‰Ì˚ı ˚·. íÂÓÂÚË˜ÂÒÍË,
ÂÒÎË Ï‡ÍÂÌ˚Â ÏÓÌÓÏÓÙÌ˚Â ÎÓÍÛÒ˚ fl‚Îfl˛ÚÒfl
„ÓÏÓÁË„ÓÚÌ˚ÏË, ÓÌË ‰ÓÎÊÌ˚ ÔÂÂ‰‡‚‡Ú¸Òfl F1
ÔÓÚÓÏÒÚ‚Û Í‡Í Ó‰ËÌÓ˜Ì˚Â ‡ÎÎÂÎË Ë, ‚ÒÎÂ‰ÒÚ‚ËÂ
‰ÓÏËÌ‡ÌÚÌÓÈ ÔËÓ‰˚ RAPD-Ï‡ÍÂÓ‚, ÓÔÂ‰Â-
ÎflÚ¸Òfl ‚ „ÂÌÓÏ‡ı ‚ÒÂı „Ë·Ë‰Ó‚. é‰Ì‡ÍÓ ÌÂÍÓÚÓ-
˚Â ÙËÍÒËÓ‚‡ÌÌ˚Â RAPD-Ï‡ÍÂ˚ (ÓÒÓ·ÂÌÌÓ ‚
Ï‡Î˚ı ‚˚·ÓÍ‡ı, fl‚Îfl˛˘ËıÒfl Ó·˚˜Ì˚ÏË ‰Îfl
Â‰ÍËı ‚Ë‰Ó‚) ÌÂ fl‚Îfl˛ÚÒfl „ÓÏÓÁË„ÓÚÌ˚ÏË, ÔÓ-
˝ÚÓÏÛ Û „Ë·Ë‰Ó‚ ÓÌË ÏÓ„ÛÚ ÓÚÒÛÚÒÚ‚Ó‚‡Ú¸ [5]. 

èÓfl‚ÎÂÌËÂ ‰ÓÔÓÎÌËÚÂÎ¸Ì˚ı Ù‡„ÏÂÌÚÓ‚ Ñçä ‚
„ÂÌÓÏ‡ı „Ë·Ë‰Ó‚ ÏÂÌÂÂ ÔÂ‰ÒÍ‡ÁÛÂÏÓ, ÂÒÎË ÎÓÍÛÒ˚
Ì‡ÒÎÂ‰Û˛ÚÒfl ÔÓ Á‡ÍÓÌ‡Ï åÂÌ‰ÂÎfl. ïÓÚfl ÔÓÒÎÂ‰ÌËÂ
ËÒÒÎÂ‰Ó‚‡ÌËfl ÔÓÍ‡Á‡ÎË, ˜ÚÓ „Ë·Ë‰ËÁ‡ˆËfl Ò ÔÓÒÎÂ-
‰Û˛˘ÂÈ „ÂÌÓÏÌÓÈ ‰ÛÔÎËÍ‡ˆËÂÈ ˜‡ÒÚÓ ÒÓÔÓ‚ÓÊ‰‡-
ÂÚÒfl ÌÂÓÚÓ‰ÓÍÒ‡Î¸Ì˚ÏË „ÂÌÂÚË˜ÂÒÍËÏË Ë ˝ÔË„ÂÌÂ-
ÚË˜ÂÒÍËÏË ËÁÏÂÌÂÌËflÏË, ÍÓÚÓ˚Â Ì‡Û¯‡˛Ú ÔËÌ-
ˆËÔ˚ åÂÌ‰ÂÎfl [25]. èÂ‚ÓÌ‡˜‡Î¸ÌÓ „Ë·Ë‰-

a

A. schrenckii A. baerii A. ruthenus

· ‚

S �S × �B �B × �S B S �S × �R �R × �S R

„ ‰

S �S × �B �B × �S B S �S × �R �R × �S R

420 ÔÌ

830 ÔÌ

400 ÔÌ440 ÔÌ

600 ÔÌ

700 ÔÌ

960 ÔÌ
810 ÔÌ
770 ÔÌ
700 ÔÌ

1030 ÔÌ
870 ÔÌ

êËÒ. 1. RAPD-ÒÔÂÍÚ˚ ÓÒÂÚÓ‚˚ı ˚·, „ÂÌÂËÛÂÏ˚Â Ô‡ÈÏÂÓÏ OPA-18 (‡), éêë-09 (·, ‚) Ë OPF-08 („, ‰). S – Acipenser
schrenckii, B – A. baerii, R – A. ruthenus. ëÚÂÎÍ‡ÏË ÛÍ‡Á‡Ì˚ Ï‡ÍÂÌ˚Â Ù‡„ÏÂÌÚ˚ Ñçä.
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ÒÔÂˆËÙË˜ÂÒÍËÂ ÎÓÍÛÒ˚ (Ì‡Á‚‡ÌÌ˚Â “„Ë·ËÁËÏ‡ÏË”,
ËÎË “Â‰ÍËÏË ‡ÎÎÂÎflÏË”), ÓÚÒÛÚÒÚ‚Û˛˘ËÂ ‚ Ó‰Ë-
ÚÂÎ¸ÒÍËı Ú‡ÍÒÓÌ‡ı, ·˚ÎË ‚˚fl‚ÎÂÌ˚ Ò ÔÓÏÓ˘¸˛ ‡Î-
ÎÓÁËÏÌÓ„Ó ‡Ì‡ÎËÁ‡, ÔÓÁ‰ÌÂÂ – Ò ÔÓÏÓ˘¸˛ ÚÂıÌËÍË
PCR [5, 26]. èÂ‰ÔÓÎÓÊËÎË ÌÂÒÍÓÎ¸ÍÓ ÏÂı‡ÌËÁÏÓ‚,
Ó·˙flÒÌfl˛˘Ëı ÙÂÌÓÏÂÌ „Ë·ËÁËÏÓ‚: Ú‡ÌÒÔÓÁËˆËË
ËÎË Ú‡ÌÒÎÓÍ‡ˆËË ÏÂÊ‰Û Ó‰ËÚÂÎ¸ÒÍËÏË „ÂÌ‡ÏË,
ÔÂËÏÛ˘ÂÒÚ‚Ó Â‰ÍËı ‡ÎÎÂÎÂÈ Ë ÔÓ‚˚¯ÂÌÌ˚Â ÒÍÓ-

ÓÒÚË ÌÛÍÎÂÓÚË‰Ì˚ı Á‡ÏÂÌ ‚ „Ë·Ë‰‡ı [27], ÍÓÚÓ-
˚Â, Ï˚ ÔÓÎ‡„‡ÂÏ, ÏÓ„ÛÚ ·˚Ú¸ Á‡‰ÂÈÒÚ‚Ó‚‡Ì˚ Ë ‚
ÓÚÌÓ¯ÂÌËË RAPD-ÎÓÍÛÒÓ‚. 

èÓÔÓˆËfl ÌÂÓ‰ËÚÂÎ¸ÒÍËı RAPD-Ù‡„ÏÂÌ-
ÚÓ‚ ‚ „Ë·Ë‰ÌÓÏ ÔÓÚÓÏÒÚ‚Â ¯ËÓÍÓ ‚‡¸ËÛÂÚ: ÓÚ
<1% Û ·‡Ì‰ËÍÛÚÓ‚ Ë ÓÁÂÌÓÈ ÙÓÂÎË ‰Ó ËÁ·˚ÚÍ‡ Û
ÔËÏ‡ÚÓ‚ [28–30]. ÑÓÒÚ‡ÚÓ˜ÌÓ ‚˚ÒÓÍÓÂ ˜ËÒÎÓ Ú‡-
ÍËı Ù‡„ÏÂÌÚÓ‚ Û „Ë·Ë‰Ó‚ ÓÒÂÚÓ‚˚ı ˚· ‚ÓÁ-
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êËÒ. 2. ê‡ÒÔÂ‰ÂÎÂÌËÂ ‚ ÚÂıÏÂÌÓÏ ÔÓÒÚ‡ÌÒÚ‚Â ÔÓÚÓÏÍÓ‚ ÓÚ ÒÍÂ˘Ë‚‡ÌËfl ‡ÏÛÒÍÓ„Ó ÓÒÂÚ‡ Ò ÒË·ËÒÍËÏ ÓÒÂÚÓÏ (‡)
Ë ÒÚÂÎfl‰¸˛ (·). 

A. schrenckii 

2
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ÏÓÊÌÓ ÔÓ fl‰Û ÔË˜ËÌ: ÔÓÎËÔÎÓË‰Ëfl Ó‰ËÚÂÎ¸-
ÒÍËı ‚Ë‰Ó‚, ËÒÍÛÒÒÚ‚ÂÌÌÓÂ ÔÓËÒıÓÊ‰ÂÌËÂ Ë ÔË-
Ì‡‰ÎÂÊÌÓÒÚ¸ Í ÔÂ‚ÓÈ „ÂÌÂ‡ˆËË. í‡Í, Û
ÔÓÎËÔÎÓË‰Ó‚ ıÓÏÓÒÓÏ˚ ˜‡˘Â, ˜ÂÏ Û ‰ËÔÎÓË‰Ó‚,
‡ÒÒÓˆËËÓ‚‡Ì˚ ‚ ÏÛÎ¸ÚË‚‡ÎÂÌÚ˚, ËÏÂ˛Ú ÏÂÒÚÓ
˝ÍÒÚÂÌÒË‚Ì˚Â „ÂÌÌ˚Â ‰ÛÔÎËÍ‡ˆËË; ÒÎÂ‰ÛÂÚ ÓÊË-
‰‡Ú¸ ÔÓ˝ÚÓÏÛ, ˜ÚÓ ÏÂÊ‚Ë‰Ó‚‡fl „Ë·Ë‰ËÁ‡ˆËfl ÔË-
‚ÌÓÒËÚ ‰ÓÔÓÎÌËÚÂÎ¸Ì˚Â (ÔÓ Ò‡‚ÌÂÌË˛ Ò ‰ËÔÎÓË-
‰‡ÏË) „ÂÌÓÏÌ˚Â ÔÂÓ·‡ÁÓ‚‡ÌËfl, ‚ÎËfl˛˘ËÂ, ‚
˜‡ÒÚÌÓÒÚË, Ì‡ ÔÓfl‚ÎÂÌËÂ Â‰ÍËı ‡ÎÎÂÎÂÈ Û „Ë·Ë-

‰Ó‚ [19]. ÉË·Ë‰ËÁ‡ˆËfl ÔÓÎËÔÎÓË‰Ó‚ Ó·˚˜ÌÓ ‡Ò-
ÒÏ‡ÚË‚‡ÂÚÒfl Í‡Í ˝‚ÓÎ˛ˆËÓÌÌ˚È ÌÂÛÒÔÂı ËÁ-Á‡
ÔÓ·ÎÂÏ ıÓÏÓÒÓÏÌÓ„Ó ÒÔ‡Ë‚‡ÌËfl ‚ ÏÂÈÓÁÂ. é‰-
Ì‡ÍÓ Û ÔËÓ‰Ì˚ı „Ë·Ë‰Ó‚ Dactylis, ‚ ÓÚÎË˜ËÂ ÓÚ
ËÒÍÛÒÒÚ‚ÂÌÌ˚ı, ÒÔ‡Ë‚‡ÌËÂ ıÓÏÓÒÓÏ ‚ ÏÂÈÓÁÂ
ÔÓıÓ‰ËÚ ‚ÔÓÎÌÂ ÛÒÔÂ¯ÌÓ, ˜ÚÓ ÔÂ‰ÔÓÎ‡„‡ÂÚ ÒÛ-
˘ÂÒÚ‚Ó‚‡ÌËÂ Û ÌËı ÓÚ·Ó‡, ‚ÎËfl˛˘Â„Ó Ì‡ ÒÚ‡-
·ËÎ¸ÌÓÒÚ¸ ÏÂÈÓÁ‡ [31]. 

á‡‚ËÒËÏÓÒÚ¸ RAPD-ÒÔÂÍÚÓ‚ ÓÚ Ì‡Ô‡‚ÎÂÌËfl
ÒÍÂ˘Ë‚‡ÌËÈ, ‚Ë‰ËÏÓ, Ó·ÛÒÎÓ‚ÎÂÌ‡ ÓÔÓÒÂ‰Ó‚‡Ì-
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êËÒ. 3. ÅÂÒÍÓÌÂ‚ÓÂ NJ-‰ÂÂ‚Ó, ÓÚÓ·‡Ê‡˛˘ÂÂ Ó‰ÒÚ‚ÂÌÌ˚Â Ò‚flÁË „Ë·Ë‰Ó‚ ‡ÏÛÒÍÓ„Ó ÓÒÂÚ‡ Ò ÒË·ËÒÍËÏ ÓÒÂÚÓÏ (‡)
Ë ÒÓ ÒÚÂÎfl‰¸˛ (·) ÏÂÊ‰Û ÒÓ·ÓÈ Ë Ò Ó‰ËÚÂÎ¸ÒÍËÏË ‚Ë‰‡ÏË.
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Ì˚Ï ‚ÎËflÌËÂÏ ÔÓÎ-Ò‚flÁ‡ÌÌ˚ı ÎÓÍÛÒÓ‚. çÂÒÎÛ˜‡È-
Ì‡fl ‡ÒÒÓˆË‡ˆËfl ·˚Î‡ ‚˚fl‚ÎÂÌ‡ ÏÂÊ‰Û „ÂÌÓÚËÔ‡-
ÏË ‡ÎÎÓÁËÏÌÓ„Ó ÎÓÍÛÒ‡ çÖï-2 Ë ÔÓÎ-ÒÔÂˆËÙË˜-
ÌÓ„Ó ÎÓÍÛÒ‡ SEX ‚ ÔÓÔÛÎflˆËË ÎÓÒÓÒÂÈ [19]. äÓ„‰‡
ÒÛ˘ÂÒÚ‚Û˛Ú ÓÚÎË˜Ëfl ‚ ‡ÎÎÂÎ¸Ì˚ı ̃ ‡ÒÚÓÚ‡ı ÏÂÊ‰Û
Ò‡Ïˆ‡ÏË Ë Ò‡ÏÍ‡ÏË (Ì‡ÔËÏÂ, ËÁ-Á‡ „Ë·Ë‰ËÁ‡-
ˆËË), Ò‚flÁ¸ Ò ÔÓÎ-‰ÂÚÂÏËÌËÛ˛˘ËÏ ÎÓÍÛÒÓÏ ·Û-
‰ÂÚ ‚ÓÁ‰ÂÈÒÚ‚Ó‚‡Ú¸ Ì‡ „ÂÌÓÚËÔ˚ ‰Û„Ëı ÎÓÍÛÒÓ‚,
˜ÚÓ ÏÓÊÂÚ ÔË‚ÂÒÚË Í ËÁ·˚ÚÍÛ (ÓÚÌÓÒËÚÂÎ¸ÌÓ
ÓÊË‰‡ÂÏÓ„Ó ÔÓ ï‡‰Ë–Ç‡ÈÌ·Â„Û ÁÌ‡˜ÂÌËfl) „ÂÚÂ-
ÓÁË„ÓÚ ‚ ÔÓÚÓÏÒÚ‚Â. ÇÓÒÒÚ‡ÌÓ‚ÎÂÌËÂ ÒÎÛ˜‡ÈÌÓÈ
‡ÒÒÓˆË‡ˆËË ÏÂÊ‰Û ÔÓÎ-ÒÔÂˆËÙË˜Ì˚ÏË Ë ‰Û„ËÏË
ÎÓÍÛÒ‡ÏË ·Û‰ÂÚ ‚ÎËflÚ¸ Ì‡ ÒÍÓÓÒÚ¸ ÂÍÓÏ·ËÌ‡-
ˆËË ÚÓÎ¸ÍÓ Û „ÂÚÂÓ„‡ÏÂÚÌÓ„Ó ÔÓÎ‡. í‡ÍÓÈ ÒˆÂÌ‡-
ËÈ ‚ÔÓÎÌÂ ‚ÓÁÏÓÊÂÌ Ë ‰Îfl ÓÒÂÚÓ‚, „ÂÚÂÓ„‡ÏÂÚ-
Ì˚Ï ÔÓÎÓÏ Û ÍÓÚÓ˚ı fl‚Îfl˛ÚÒfl Ò‡ÏÍË [32]. 

à ÏÌÓ„ÓÏÂÌÓÂ ¯Í‡ÎËÓ‚‡ÌËÂ, Ë ÂÍÓÌÒÚÛÍ-
ˆËË Ó‰ÒÚ‚ÂÌÌ˚ı Ò‚flÁÂÈ flÒÌÓ ‰ËÒÍËÏËÌËÓ‚‡ÎË
ÒËÒÚÂÏ‡ÚË˜ÂÒÍËÂ „ÛÔÔ˚ ÓÒÂÚÓ‚, ÔÓ-‡ÁÌÓÏÛ
ÓˆÂÌË‚‡fl ‰Ë‚Â„ÂÌˆË˛ ÏÂÊ‰Û ‚Ë‰‡ÏË Ë ‚ÌÛÚË
ÌËı; ÔË˜ÂÏ „Ë·Ë‰˚ ÔÓfl‚ÎflÎË ·ÓÎ¸¯ÂÂ „ÂÌÂÚË-
˜ÂÒÍÓÂ ÒıÓ‰ÒÚ‚Ó ÏÂÊ‰Û ÒÓ·ÓÈ, ˜ÂÏ Ò Ó‰ËÚÂÎflÏË.
èÓÎÓÊÂÌËÂ „Ë·Ë‰Ó‚ ‡ÏÛÒÍÓ„Ó ÓÒÂÚ‡ Ì‡ ÙËÎÓ-
„ÂÌÂÚË˜ÂÒÍËı ‰ÂÂ‚¸flı ÚËÔË˜ÌÓ ‰Îfl ÔÂ‚ÓÈ „ÂÌÂ-
‡ˆËË, ̃ ÚÓ Ú‡ÍÊÂ ÔÓÍ‡Á‡ÌÓ ‰Îfl F1 „Ë·Ë‰Ó‚ ÏÂÊ‰Û
A. naccarii Ë A. transmontanus [5]. 

í‡ÍËÏ Ó·‡ÁÓÏ, ÔÓÎÛ˜ÂÌÌ˚Â ÂÁÛÎ¸Ú‡Ú˚ ÔÓÍ‡-
Á‡ÎË, ˜ÚÓ, ÌÂÒÏÓÚfl Ì‡ ÓÔÂ‰ÂÎÂÌÌ˚Â ÚÛ‰ÌÓÒÚË
‡·ÓÚ˚ Ò ÔÓÎËÔÎÓË‰‡ÏË Ë Ëı „Ë·Ë‰Ì˚Ï ÔÓÚÓÏ-
ÒÚ‚ÓÏ, ‰ÓÏËÌ‡ÌÚÌ˚Â ÏÛÎ¸ÚËÎÓÍÛÒÌ˚Â RAPD-Ï‡-
ÍÂ˚ ÔË„Ó‰Ì˚ ‰Îfl Ë‰ÂÌÚËÙËÍ‡ˆËË ÏÂÊ‚Ë‰Ó‚˚ı
„Ë·Ë‰Ó‚ ‡ÏÛÒÍÓ„Ó ÓÒÂÚ‡ Ò Ó‰ÒÚ‚ÂÌÌ˚ÏË ‚Ë‰‡-
ÏË. éÌË ÔÓÁ‚ÓÎfl˛Ú flÒÌÓ ‡ÁÎË˜‡Ú¸ Ó‰ËÚÂÎÂÈ Ë
Ëı „Ë·Ë‰Ó‚, ‚ ÚÓÏ ˜ËÒÎÂ ÓÚ ÂˆËÔÓÍÌ˚ı ÒÍÂ-
˘Ë‚‡ÌËÈ, ˜ÚÓ Ó˜ÂÌ¸ ‚‡ÊÌÓ ÔË ËÁÛ˜ÂÌËË ÔËÓ‰-
Ì˚ı ÔÓÔÛÎflˆËÈ ÓÒÂÚÓ‚˚ı ˚· Ò ÌÂËÁ‚ÂÒÚÌÓÈ „Â-
ÌÂÚË˜ÂÒÍÓÈ ÒÚÛÍÚÛÓÈ ‰Îfl ÓÁ‰ÓÓ‚ÎÂÌËfl Ë ÒÓ-
ı‡ÌÂÌËfl Ëı „ÂÌÂÚË˜ÂÒÍÓ„Ó ‡ÁÌÓÓ·‡ÁËfl. 

ê‡·ÓÚ‡ ‚˚ÔÓÎÌÂÌ‡ ÔË ˜‡ÒÚË˜ÌÓÈ ÔÓ‰‰ÂÊÍÂ
„‡ÌÚ‡ ÑÇé êÄç “ÄÏÛÒÍ‡fl ˝ÍÒÔÂ‰ËˆËfl”.
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Molecular Identification and the Features of Genetic Diversity in Interspecific 

Hybrids of Amur Sturgeon (Acipenser schrenckii ¥ A. baerii, 
A. baerii ¥ A. schrenckii, A. schrenckii ¥ A. ruthenus, 

and A. ruthenus ¥ A. schrenckii) Based 

on Variability of Multilocus RAPD Markers

K. V. Rozhkovana, G. N. Chelominaa, and E. I. Rachekb

aInstitute of Biology and Soil Science, Russian Academy of Sciences, Vladivostok, 690022 Russia;
     e-mail: chelomina@ibss.dvo.ru

bPacific Fisheries Research Center, Vladivostok, 690950 Russia

The method of polymerase chain reaction with random primers (RAPD PCR) was used to identify the progeny
of the crosses between three sturgeon species, Amur sturgeon (Acipenser schrenckii Brandt, 1869), Siberian
sturgeon (A. baerii Brandt, 1869), and sterlet (A. ruthenus Linnaeus, 1758). Using ten primers, genetic variation
in 70 yearlings, produced in seven individual crosses: Acipenser schrenckii × A. schrenckii, A. baerii ×
A. baerii, A. ruthenus × A. ruthenus, A. schrenckii × A. baerii, A. baerii × A. schrenckii, A. schrenckii × A. ru-
thenus, and A. ruthenus × A. schrenckii was described and evaluated. It was demonstrated that the samples com-
posed of hybrids from individual crosses were more variable than the samples of parental species. On the other
hand, pooled samples of hybrids from two cross directions were genetically less variable than the pooled sam-
ples of their parents. The three main features of the hybrid RAPD profiles identified included: (1) preservation
of marker DNA fragments of both parents in one genome; (2) presence of specific DNA fragments, absent from
both parents; and (3) dependence of the frequency of some DNA fragments from the cross direction. Multidi-
mensional scaling clearly distinguishes in the space of three coordinates the individuals of original species and
the hybrid progeny with differentiation in the groups of direct and backcross hybrids. Analysis of relationships
(UPGMA and NJ) pointed to substantial differentiation between the species, as well as between the species and
hybrid progeny. Close genetic relationships between direct and backcross hybrids were demonstrated. Multilocus
RAPD markers in association with statistical methods are considered to be the useful tool for discrimination of inter-
specific hybrids of sturgeon. Possible reasons for the differences in the hybrid RAPD profiles are discussed.
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