
Рубрика: Молекулярная генетика

5Характеристика микросателлитных локусов и их полиморфизма у аквакультурной стерляди 
(Acipencer ruthenus)  

Молекулярная генетика Рубрика

doi.org/10.31043/2410-2733-2023-2-5-13 
УДК 639.3.05: 575-115   

 В. И. Никипелов 1, Н. В. Бардуков 1, В. Р. Харзинова 1, Ю. Н. Грозеску 2, Н. А. Зиновьева 1 

Характеристика микросателлитных локусов и их  
полиморфизма у аквакультурной стерляди (Acipencer ruthenus)  

Аннотация.  

Цель: сравнительная характеристика микросателлитных локусов стерляди (Acipenser ruthenus), опи-
санных в научной литературе, и выявление наиболее перспективных из них. 

Материалы и методы. Электронные библиотеки и базы данных: https://elibrary.ru/, 
https://www.ncbi.nlm.nih.gov/pmc/, https://pubmed.ncbi.nlm.nih.gov/. 

Результаты. Проведён поиск и анализ научных публикаций, посвящённых полиморфизму STR-локусов 
у стерляди. В научной литературе найдено описание 45-ти микросателлитных маркеров, апробированных 
для тестирования стерляди. Проведено сравнение их полиморфизма. 

Заключение. Анализ литературных данных позволил выявить 45 STR-маркеров, апробированных для 
работы со стерлядью. Проведено сравнение ключевых характеристик полиморфизма этих локусов, среди 
них определены консервативные и полиморфные. 
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Ç‚Â‰ÂÌËÂ. éÒÂÚÓ‚˚Â – ÛÌËÍ‡Î¸Ì˚Â ÂÎËÍÚÓ-
‚˚Â ˚·˚. á‡ ‰ÂÒflÚÍË ÏËÎÎËÓÌÓ‚ ÎÂÚ Ëı ‚ÌÂ¯ÌËÈ 
‚Ë‰ Ë ÒÚÓÂÌËÂ ÚÂÎ‡ ÌÂ ·˚ÎË ÔÓ‰‚Â„ÌÛÚ˚ ÒÂ¸ÂÁ-
Ì˚Ï ËÁÏÂÌÂÌËflÏ. àÁ-Á‡ ‡ÌÚÓÔÓ„ÂÌÌÓ„Ó ‚ÓÁ‰ÂÈ-
ÒÚ‚Ëfl ÔÓÔÛÎflˆËË ÓÒÂÚÓ‚˚ı ÂÁÍÓ ÒÓÍ‡ÚËÎËÒ¸, Ë 
ÏÌÓ„ËÂ ‚Ë‰˚ ‚ Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl Á‡ÌÂÒÂÌ˚ ‚ Í‡Ò-
ÌÛ˛ ÍÌË„Û. èÓ‰‰ÂÊ‡ÌËÂ ÔÓÔÛÎflˆËÈ ÓÒÂÚÓ‚˚ı 
Ì‡ ÒÂ„Ó‰Ìfl¯ÌËÈ ‰ÂÌ¸ ÔÓ˜ÚË ˆÂÎËÍÓÏ Á‡‚ËÒËÚ ÓÚ 
ËÒÍÛÒÒÚ‚ÂÌÌÓ„Ó ‚ÓÒÔÓËÁ‚Ó‰ÒÚ‚‡ Ë ‚˚ÔÛÒÍ‡ ÏÓÎÓ-
‰Ë Ì‡ ÓÒÂÚÓ‚˚ı ˚·ÓıÓÁflÈÒÚ‚ÂÌÌ˚ı ÔÂ‰ÔËfl-
ÚËflı [1]. Ç ÒÓ‚ÂÏÂÌÌ˚ı ÛÒÎÓ‚Ëflı ‡Í‚‡ÍÛÎ¸ÚÛ‡ 
ÓÒÂÚÓ‚˚ı ˚· ÒÔÓÒÓ·ÒÚ‚ÛÂÚ Â¯ÂÌË˛ ‚‡ÊÌÂÈ¯Ëı 
Á‡‰‡˜ – ‚ÓÒÒÚ‡ÌÓ‚ÎÂÌË˛ ÔËÓ‰Ì˚ı ÂÒÛÒÓ‚ Ë 
ÒÓı‡ÌÂÌË˛ „ÂÌÓÙÓÌ‰Ó‚ ˝ÚËı ‚Ë‰Ó‚ ˚·, Ò Ó‰ÌÓÈ 
ÒÚÓÓÌ˚, Ë Ì‡Ò˚˘ÂÌË˛ ÔÓÚÂ·ËÚÂÎ¸ÒÍÓ„Ó ˚ÌÍ‡ 

ˆÂÌÌÓÈ ‰ÂÎËÍ‡ÚÂÒÌÓÈ ÔÓ‰ÛÍˆËÂÈ, Ò ‰Û„ÓÈ [2]. 

ä‡Í ÛÊÂ ÔÓÍ‡Á‡ÌÓ Ì‡ Ô‡ÍÚËÍÂ ÒÂÎÂÍˆËË ‚ ÊË-
‚ÓÚÌÓ‚Ó‰ÒÚ‚Â, ‰Îfl ÔÓ‚Â‰ÂÌËfl ÛÒÔÂ¯ÌÓÈ ÔÎÂÏÂÌ-
ÌÓÈ ‡·ÓÚ˚ ËÌÙÓÏ‡ˆËfl ÚÓÎ¸ÍÓ ÔÓ ÙÂÌÓÚËÔË˜Â-
ÒÍËÏ ı‡‡ÍÚÂËÒÚËÍ‡Ï ÓÒÓ·Ë fl‚ÎflÂÚÒfl 
ÌÂ‰ÓÒÚ‡ÚÓ˜ÌÓÈ. Ç ̋ ÚÓÈ Ò‚flÁË ËÒÔÓÎ¸ÁÓ‚‡ÌËÂ „ÂÌÂ-
ÚË˜ÂÒÍËı ÚÂıÌÓÎÓ„ËÈ ‚ ‡Í‚‡ÍÛÎ¸ÚÛÂ fl‚ÎflÂÚÒfl ÌÂ-
Ó·ıÓ‰ËÏ˚Ï ÛÒÎÓ‚ËÂÏ ÔÓ‚˚¯ÂÌËfl ̋ ÙÙÂÍÚË‚ÌÓÒÚË 
‡·ÓÚ˚ ÓÚ‡ÒÎË. ÇÌÂ‰ÂÌËÂ „ÂÌÂÚË˜ÂÒÍËı ÚÂıÌÓ-
ÎÓ„ËÈ ‚ ÒÂÎÂÍˆËÓÌÌÛ˛ Ô‡ÍÚËÍÛ ÔÓÁ‚ÓÎËÚ ÁÌ‡˜Ë-
ÚÂÎ¸ÌÓ ÛÎÛ˜¯ËÚ¸ Í‡˜ÂÒÚ‚Ó ÔÎÂÏÂÌÌÓ„Ó Ï‡ÚÂË‡Î‡ 
ÓÒÂÚÓ‚˚ı ‚Ë‰Ó‚ ˚·. 

àÁ‚ÂÒÚÌÓ, ̃ ÚÓ ‚ ‡Í‚‡ÍÛÎ¸ÚÛÂ „ÂÌÓÙÓÌ‰ Ï‡ÚÓ˜-
Ì˚ı ÒÚ‡‰ ÏÓÊÂÚ ı‡‡ÍÚÂËÁÓ‚‡Ú¸Òfl ‚˚ÒÓÍËÏ ÛÓ‚-



ÌÂÏ ËÌ·Ë‰ËÌ„‡. ÉÂÌÂÚË˜ÂÒÍËÂ ËÒÒÎÂ‰Ó‚‡ÌËfl ˚· 
ÔÓÍ‡Á˚‚‡˛Ú, ˜ÚÓ ÌÂ·ÓÎ¸¯ËÂ ÔÓÔÛÎflˆËË-ÓÒÌÓ‚‡ÚÂ-
ÎË ÏÓ„ÛÚ ·˚ÒÚÓ ÚÂflÚ¸ Â‰ÍËÂ ‡ÎÎÂÎË [3]. é·˚˜-
ÌÓ – ˝ÚÓ ÒÎÂ‰ÒÚ‚ËÂ ÌÂÔ‡‚ËÎ¸Ì˚ı ÏÂÚÓ‰Ó‚ ‡Á‚Â-
‰ÂÌËfl, ËÒÔÓÎ¸ÁÓ‚‡ÌËfl ÚÓÎ¸ÍÓ ÌÂÒÍÓÎ¸ÍËı ÓÒÓ·ÂÈ 
Ò ÓÚ˜ÂÚÎË‚˚ÏË ı‡‡ÍÚÂËÒÚËÍ‡ÏË, ‚˚·‡ÌÌ˚ÏË 
‰Îfl ÍÓÌÍÂÚÌÓÈ ̂ ÂÎË, Ì‡ÔËÏÂ, ÔÓËÁ‚Ó‰ÒÚ‚‡ Ú˚-
Òfl˜ ÔÓÚÓÏÍÓ‚ [4]. èÓ ÏÌÂÌË˛ ‡‚ÚÓ‡, ‰‡ÌÌ˚È ÏÂ-
ÚÓ‰ ÔÓ‚ÓˆËÛÂÚ ‚˚ÒÓÍËÈ ËÒÍ ‚ÓÁÌËÍÌÓ‚ÂÌËfl ̋ Ù-
ÙÂÍÚ‡ «·ÛÚ˚ÎÓ˜ÌÓ„Ó „ÓÎ˚¯Í‡» Ë ËÌ·Ë‰ËÌ„‡ 
[4]. èÓ˝ÚÓÏÛ ‚ ÓÒÂÚÓ‚Ó‰ÒÚ‚Â ÒÛ˘ÂÒÚ‚ÛÂÚ ÌÂÓ·ıÓ-
‰ËÏÓÒÚ¸ ‚ Ì‡ÎË˜ËË ıÓÓ¯Ó ‡Á‡·ÓÚ‡ÌÌ˚ı ÒËÒÚÂÏ 
ÓˆÂÌÍË „ÂÌÂÚË˜ÂÒÍÓ„Ó ‡ÁÌÓÓ·‡ÁËfl Ë ËÌ‰Ë‚Ë‰Û-
‡Î¸ÌÓÈ Ë‰ÂÌÚËÙËÍ‡ˆËË ÓÒÓ·ÂÈ. 

ñÂÎ¸ ËÒÒÎÂ‰Ó‚‡ÌËÈ – Ò‡‚ÌËÚÂÎ¸Ì‡fl ı‡‡Í-
ÚÂËÒÚËÍ‡ ÏËÍÓÒ‡ÚÂÎÎËÚÌ˚ı ÎÓÍÛÒÓ‚ ÒÚÂÎfl‰Ë 
(Acipenser ruthenus), ÓÔËÒ‡ÌÌ˚ı ‚ Ì‡Û˜ÌÓÈ ÎË-
ÚÂ‡ÚÛÂ, Ë ‚˚fl‚ÎÂÌËÂ Ì‡Ë·ÓÎÂÂ ÔÂÒÔÂÍÚË‚Ì˚ı 
ËÁ ÌËı.  

êÂÁÛÎ¸Ú‡Ú˚ Ë Ó·ÒÛÊ‰ÂÌËÂ.  
ä‡ÚÍËÈ Ó·ÁÓ ÏÓÎÂÍÛÎflÌÓ-„ÂÌÂÚË˜ÂÒÍËı 

Ï‡ÍÂÓ‚, ‡Á‡·ÓÚ‡ÌÌ˚ı ‰Îfl ÒÚÂÎfl‰Ë. 

ÅËÓıËÏË˜ÂÒÍËÂ Ï‡ÍÂ˚. é‰ÌËÏ ËÁ Ò‡Ï˚ı 
ÔÂ‚˚ı ‡Á‡·ÓÚ‡ÌÌ˚ı ÏÂÚÓ‰Ó‚ ÓÔÂ‰ÂÎÂÌËfl „Â-
ÌÂÚË˜ÂÒÍÓ„Ó ÔÓÎËÏÓÙËÁÏ‡ Ò˜ËÚ‡˛ÚÒfl ·ËÓıËÏË-
˜ÂÒÍËÂ Ï‡ÍÂ˚. éÒÌÓ‚Ì‡fl Ë‰Âfl ˝ÚÓ„Ó ÏÂÚÓ‰‡ Á‡-
ÍÎ˛˜‡ÂÚÒfl ‚ ÚÓÏ, ˜ÚÓ Ï‡ÍÓÏÓÎÂÍÛÎ˚ ·ÂÎÍ‡ 
ÔÓ‰‚Â„‡˛ÚÒfl Ù‡ÍˆËÓÌÌÓÈ ÔÂÂ„ÓÌÍÂ ‚ ‡ÁÎË˜-
Ì˚ı „ÂÎflı-ÌÓÒËÚÂÎflı Ì‡ ˝ÎÂÍÚÓÙÓÂÁÂ. àÁ-Á‡ 
‡ÁÎË˜ËÈ ˝ÎÂÍÚÓÒÚ‡ÚË˜ÂÒÍËı Á‡fl‰Ó‚ Ë ÏÓÎÂÍÛ-
ÎflÌÓÏÛ ‚ÂÒÛ ÏÓÊÌÓ Û‚Ë‰ÂÚ¸ ÔÓÎËÏÓÙËÁÏ ·ÂÎ-
ÍÓ‚˚ı Ï‡ÍÓÏÓÎÂÍÛÎ. ë ÔÓÏÓ˘¸˛ ˝ÚÓ„Ó ÏÂÚÓ‰‡ 
·˚ÎË ÔÓ‚Â‰ÂÌ˚ ÔÂ‚˚Â ‡·ÓÚ˚ ÔÓ ÓÔÂ‰ÂÎÂÌË˛ 
ÔÓÎËÏÓÙËÁÏ‡ ÌÂÍÓÚÓ˚ı ‚Ë‰Ó‚ ÓÒÂÚÓ‚˚ı, ‚˚-
ÔÓÎÌÂÌÌ˚Â Ì‡ Ó·‡Áˆ‡ı ÍÓ‚Ë ˚· [5]. 

éÒÌÓ‚Ì˚Ï ÌÂ‰ÓÒÚ‡ÚÍÓÏ ·ËÓıËÏË˜ÂÒÍËı Ï‡ÍÂ-
Ó‚ fl‚ÎflÂÚÒfl ÌËÁÍ‡fl ‡ÁÂ¯‡˛˘‡fl ÒÔÓÒÓ·ÌÓÒÚ¸. 
ëÂ‰Ë ÏÂÚÓ‰Ë˜ÂÒÍËı ÚÛ‰ÌÓÒÚÂÈ ÏÓÊÌÓ ÓÚÏÂÚËÚ¸ 
ÌÂ‰ÓÒÚ‡ÚÓ˜ÌÛ˛ ÚÂıÌÓÎÓ„Ë˜ÌÓÒÚ¸ Ë ÔÎÓıÛ˛ ‚ÓÒ-
ÔÓËÁ‚Ó‰ËÏÓÒÚ¸. ÑÎfl ̋ ÙÙÂÍÚË‚ÌÓÈ ‡·ÓÚ˚ ÚÂ·Û-
ÂÚÒfl ‚˚ÒÓÍÓÍ‡˜ÂÒÚ‚ÂÌÌ˚È „ÂÌÂÚË˜ÂÒÍËÈ Ï‡ÚÂË‡Î, 
Ú‡ÍÊÂ Ì‡ ÂÁÛÎ¸Ú‡Ú˚ ÒËÎ¸ÌÓ ‚ÎËflÂÚ ÒÚÂÔÂÌ¸ ‰Â„‡-
‰‡ˆËË ·ËÓÎÓ„Ë˜ÂÒÍÓ„Ó Ó·‡Áˆ‡ Ë ‚Ë‰ ÚÍ‡ÌË [6]. 

åËÚÓıÓÌ‰Ë‡Î¸Ì˚Â Ï‡ÍÂ˚. ë ÍÓÌˆ‡ 90-ı 
„Ó‰Ó‚ XX ‚ÂÍ‡ ‡ÍÚË‚ÌÓÂ ‡ÒÔÓÒÚ‡ÌÂÌËÂ ÔÓÎÛ-
˜ËÎÓ ÒÂÍ‚ÂÌËÓ‚‡ÌËÂ Û˜‡ÒÚÍÓ‚ ÏËÚÓıÓÌ‰Ë‡Î¸-
ÌÓÈ Ñçä ‰Îfl ‚Ë‰Ó‚ÓÈ, ÔÓÔÛÎflˆËÓÌÌÓÈ Ë ‰‡ÊÂ 
ËÌ‰Ë‚Ë‰Û‡Î¸ÌÓÈ Ë‰ÂÌÚËÙËÍ‡ˆËË. ÑÎfl ‡Ì‡ÎËÁ‡ 
Ó·˚˜ÌÓ ËÒÔÓÎ¸ÁÛ˛Ú ÌÂÍÓ‰ËÛ˛˘ËÈ ÍÓÌÚÓÎ¸Ì˚È 
Â„ËÓÌ ÏÚÑçä (Ñ-ÔÂÚÎfl), ÔÂ‰‡ÒÔÓÎÓÊÂÌÌ˚È Í 
Ì‡ÍÓÔÎÂÌË˛ ÏÛÚ‡ˆËÈ [7]. åËÚÓıÓÌ‰Ë‡Î¸Ì‡fl 
Ñçä ÒÓ‰ÂÊËÚÒfl ‚ ÏËÚÓıÓÌ‰Ëflı, ˜ËÒÎÓ ÍÓÚÓ-
˚ı ‚ Í‡Ê‰ÓÈ ÍÎÂÚÍÂ ÏÓÊÂÚ ‰ÓÒÚË„‡Ú¸ ÏÌÓ„Ëı ‰Â-
ÒflÚÍÓ‚ Ë ÒÓÚÂÌ ÍÓÔËÈ [8], ËÏÂÂÚ ÓÚÌÓÒËÚÂÎ¸ÌÓ ÌÂ-

·ÓÎ¸¯Û˛ ‰ÎËÌÛ (ÏÂÌ¸¯Â 20000 Ô.Ì.) Ë Û‰Ó·Ì‡ 
‰Îfl ÒÂÍ‚ÂÌËÓ‚‡ÌËfl [9]. 

Ç ËÁÛ˜ÂÌËË „ÂÌÂÚËÍË ÓÒÂÚÓ‚˚ı ˚· ÏÚÑçä 
ËÒÔÓÎ¸ÁÛÂÚÒfl Í‡Í ıÓÓ¯ËÈ ÙËÎÓ„ÂÌÂÚË˜ÂÒÍËÈ 
Ï‡ÍÂ. ÅÓÎ¸¯ËÏ ÔÎ˛ÒÓÏ ‡·ÓÚ˚ Ò ÏËÚÓıÓÌ‰Ë-
‡Î¸ÌÓÈ Ñçä fl‚ÎflÂÚÒfl ÚÓ, ˜ÚÓ ÔÓ‰ ÍÓÌÍÂÚÌÛ˛ 
ËÒÒÎÂ‰Ó‚‡ÚÂÎ¸ÒÍÛ˛ Á‡‰‡˜Û ÏÓÊÌÓ ‚˚·‡Ú¸ ÎÓÍÛ-
Ò˚ Ò ‡ÁÌ˚Ï ÛÓ‚ÌÂÏ ÔÓÎËÏÓÙËÁÏ‡ – d-loop, 
Cyt-b, COXI [10]. 

åËÚÓıÓÌ‰Ë‡Î¸Ì˚Â „ÂÌ˚ ÌÂ ÔÓ‰˜ËÌfl˛ÚÒfl Á‡-
ÍÓÌ‡Ï åÂÌ‰ÂÎfl Ë Ì‡ÒÎÂ‰Û˛ÚÒfl Û ·ÓÎ¸¯ËÌÒÚ‚‡ 
Ó„‡ÌËÁÏÓ‚, ‡ÁÏÌÓÊ‡˛˘ËıÒfl ÔÓÎÓ‚˚Ï ÔÛÚÂÏ, 
ÚÓÎ¸ÍÓ ÔÓ Ï‡ÚÂËÌÒÍÓÈ ÎËÌËË Ë ÌÂ ÔÓ‰‚Â„‡˛ÚÒfl 
ÂÍÓÏ·ËÌ‡ˆËË. ÄÌ‡ÎËÁ ÏÚÑçä ‰‡ÂÚ ‚ÓÁÏÓÊÌÓÒÚ¸ 
Ë‰ÂÌÚËÙËˆËÓ‚‡Ú¸ ÓÔÂ‰ÂÎÂÌÌ˚È Ï‡ÚËÎËÌÂÈ-
Ì˚È fl‰ [11]. 

SNP (Single Nucleotide Polymorphism) Ï‡-
ÍÂ˚. åÂÚÓ‰ SNP ÔÓÁ‚ÓÎflÂÚ ÔÓ‚ÂÒÚË ‡Ì‡ÎËÁ ‡Î-
ÎÂÎ¸Ì˚ı ‚‡Ë‡ÌÚÓ‚ Í‡ÍÓ„Ó-ÎË·Ó ÎÓÍÛÒ‡ Ñçä, ÓÚ-
ÎË˜‡˛˘ËıÒfl Ì‡ Ó‰ÌÛ ÌÛÍÎÂÓÚË‰ÌÛ˛ Á‡ÏÂÌÛ. 
èÂËÏÛ˘ÂÒÚ‚Ó SNP-Ï‡ÍÂÓ‚ Á‡ÍÎ˛˜‡ÂÚÒfl ‚ ÚÂı-
ÌÓÎÓ„Ë˜ÌÓÒÚË ÔÓˆÂÒÒ‡ Ë ıÓÓ¯ÂÈ ‚ÓÒÔÓËÁ‚Ó‰Ë-
ÏÓÒÚË. Ç ÚÓ ÊÂ ‚ÂÏfl Ëı ÌÂ‰ÓÒÚ‡ÚÍÓÏ ÏÓÊÌÓ Ò˜Ë-
Ú‡Ú¸ ÓÚÌÓÒËÚÂÎ¸ÌÓ ÌÂ‚˚ÒÓÍÛ˛ ËÌÙÓÏ‡ÚË‚ÌÓÒÚ¸ 
– Ó·˚˜ÌÓ ‚ÒÂ„Ó 2 ‡ÎÎÂÎfl Ì‡ ÎÓÍÛÒ.  

èÓ˝ÚÓÏÛ ‰Îfl ÔÓÎÛ˜ÂÌËfl ‚˚ÒÓÍÓÈ ‰ËÙÙÂÂÌ-
ˆËÛ˛˘ÂÈ ÒÔÓÒÓ·ÌÓÒÚË Ï‡ÍÂÓ‚ ‰‡ÌÌÓ„Ó ÚËÔ‡ 
˜‡ÒÚÓ ÌÂÓ·ıÓ‰ËÏÓ „ÂÌÓÚËÔËÓ‚‡ÌËÂ Ò‡ÁÛ ÌÂ-
ÒÍÓÎ¸ÍËı SNP-ÎÓÍÛÒÓ‚. òËÓÍÓÂ ÔËÏÂÌÂÌËÂ 
ÔÓÎÛ˜ËÎÓ SNP-„ÂÌÓÚËÔËÓ‚‡ÌËÂ Ò ÔÓÏÓ˘¸˛ Ñçä 
˜ËÔÓ‚, ÍÓÚÓ˚Â ÏÓ„ÛÚ ‚ÍÎ˛˜‡Ú¸ ‚ ÒÂ·fl ÓÚ Ó‰ÌÓÈ 
‰Ó ÌÂÒÍÓÎ¸ÍËı ÒÓÚÂÌ Ú˚Òfl˜ ‡ÁÎË˜Ì˚ı SNP-ÎÓ-
ÍÛÒÓ‚ [12]. Ç ‡Í‚‡ÍÛÎ¸ÚÛÂ ÓÒÂÚÓ‚Ó‰ÒÚ‚‡ ‰Îfl ‚Ë-
‰Ó‚ÓÈ ‰ËÙÙÂÂÌˆË‡ˆËË ÔËÏÂÌflÎËÒ¸ SNP-Ï‡-
ÍÂ˚, ‡Á‡·ÓÚ‡ÌÌ˚Â Ì‡ ÓÒÌÓ‚Â 
ÒÂÍ‚ÂÌËÓ‚‡ÌÌÓ„Ó Û˜‡ÒÚÍ‡ „ÂÌ‡ Cyt-b [13]. 

åËÍÓÒ‡ÚÂÎÎËÚÌ˚Â Ï‡ÍÂ˚ (STR — Short 
Tandem Repeats). STR-Ï‡ÍÂ˚ – ˝ÚÓ ‚˚ÒÓÍÓ-
ÔÓÎËÏÓÙÌ˚Â, ÌÂÍÓ‰ËÛ˛˘ËÂ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ-
ÒÚË Ñçä, ‡ÒÔÓÎÓÊÂÌÌ˚Â ÔÓ ‚ÒÂÏÛ „ÂÌÓÏÛ Ë fl‚-
Îfl˛˘ËÂÒfl ËÌ‰Ë‚Ë‰Û‡Î¸ÌÓÈ ı‡‡ÍÚÂËÒÚËÍÓÈ 
Ó„‡ÌËÁÏ‡. åËÍÓÒ‡ÚÂÎÎËÚ˚ Ó·˚˜ÌÓ ÌÂ Ì‡ıÓ‰flÚ-
Òfl ÔÓ‰ ‰‡‚ÎÂÌËÂÏ ÓÚ·Ó‡ Ë ̋ ‚ÓÎ˛ˆËÓÌËÛ˛Ú Ò ·Ó-
ÎÂÂ ‚˚ÒÓÍÓÈ ÔÓ Ò‡‚ÌÂÌË˛ Ò „ÂÌ‡ÏË ÒÍÓÓÒÚ¸˛, 
Ì‡Í‡ÔÎË‚‡fl Ì‡ÒÎÂ‰ÛÂÏ˚Â ‚ ÔÓÚÓÏÒÚ‚Â ‰ËÙÙÂÂÌ-
ˆË‡Î¸Ì˚Â ÔËÁÌ‡ÍË [7, 14]. ëÛ˘ÂÒÚ‚ÛÂÚ ÏÌÓÊÂ-
ÒÚ‚Ó ‡·ÓÚ, „‰Â ÓÔËÒ‡ÌÓ Ó„ÓÏÌÓÂ ‡ÁÌÓÓ·‡ÁËÂ 
STR-Ï‡ÍÂÓ‚ ‰Îfl ÓÒÂÚÓ‚˚ı ‚Ë‰Ó‚ ˚· [15-18].  

Ç fl‰Â ÒÎÛ˜‡Â‚ ÙÎ‡Ì„Ó‚˚Â ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ-
ÒÚË Û ÏËÍÓÒ‡ÚÂÎÎËÚÌ˚ı ÎÓÍÛÒÓ‚ ÍÓÌÒÂ‚‡ÚË‚Ì˚. 
ùÚÓ ÔÓÁ‚ÓÎflÂÚ ÔËÏÂÌflÚ¸ ‡Á‡·ÓÚ‡ÌÌ˚Â ‡ÌÂÂ 
Ô‡ÈÏÂ˚ Ë ÔÓÚÓÍÓÎ˚ ‡Ì‡ÎËÁ‡ ‰Îfl ‡·ÓÚ˚ Ò ÙË-
ÎÓ„ÂÌÂÚË˜ÂÒÍË ·ÎËÁÍËÏË ‚Ë‰‡ÏË, ̃ ÚÓ ÌÂÒÓÏÌÂÌÌÓ 
fl‚ÎflÂÚÒfl ‚‡ÊÌ˚Ï ÔÂËÏÛ˘ÂÒÚ‚ÓÏ ÏÂÚÓ‰‡ [18-19]. 
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ãÓÍÛÒ ÑË‡Ô‡ÁÓÌ ‰ÎËÌ  
‡ÎÎÂÎÂÈ

óËÒÎÓ ‡ÎÎÂÎÂÈ  
Ì‡ ÎÓÍÛÒ èÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË Ô‡ÈÏÂÓ‚ (5’-3’)

1 2 3 4

LS-19
133-142 [11] 
138-144 [20] 

136 [21]

2 [11] 
3 [20] 
1 [21]

F: CATCTTAGCCGTCTGTGGTAC 
R: CAGGTCCCTAATACAATGGC

Aox23 91-166 [11] 11 [11]
F: CAGTGTGCTAGCTTCTCAATA 

R: GTTAGCTTAACCATGAATTGTG

LS-54 152-168 [11] 3 [11]
F: CTCTAGTCTTTGTTGATTACAG 

R: CAAAGGACTTGAAACTAGG

LS-68
168-232 [11] 
174-238 [20]

10 [11] 
15 [20]

F: TTATTGCATGGTGTAGCTAAAC 
R: AGCCCAACACAGACAATATC

LS-34
139-147 [11] 
142-154 [21].

3 [11] 
4 [21].

F: TACATACCTTCTGCAACG 
R: GATCCCTTCTGTTATCAAC

LS-57 165-207 [11] 12 [11]
F: GCTTGGTTGCTAGTTTGC 

R: GTACAGTATGAGACCACAGGC

Aox45
172-217 [11] 
121-145 [21]

11 [11] 
7 [21]

F: TTGTCCAATAGTTTCCAACGC 
R: TGTGCTCCTGCTTTTACTGTC

Spl-163 172-220 [20] 10 [20]
F: TGCTTGTAAACTGCCCCACT 
R: CCACATGCAGTTTGAGCTGC

Aru26 159-163 [20] 3 [20]
F: AAAGCAACAACTCCACCAGG 
R: TGCCTTGTCTACTGTCCGAA

AfuG 41
193-261 [20] 
197-257 [12]

14 [20] 
16 [12] 

F: TGACGCACAGTAGTATTATTTATG 
R: TGATGTTTGCTGAGGCTTTTC

An20
152-178 [20] 
141-181 [12]

11 [20] 
11 [12]

F: AATAACAATCATTACATGAGGCT 
R: TGGTCAGTTGTTTTTTTATTGAT

Aru12 172-178 [20] 3 [20]
F: AAATAGCATGTTCCCCAGCA  

R: TCCATTGCACTTTTCCTTCTTT

LS-39
117-132 [20] 
111-126 [21]

4 [20] 
3 [21]

F: TTCTGAAGTTCACACATTG   
R: ATGGAGCATTATTGGAAGG

AfuG 51
223-247 [20] 
236-276 [12]

5 [20] 
9 [12]

F: ATAATAATGAGCGTGCTTTCTGTT  
R: ATTCCGCTTGCGACTTATTTA 

AoxD165
170-206 [20] 
164-204 [12]

10 [20] 
16 [12]

F: TTTGACAGCTCCTAAGTGATACC   
R: AAAGCCCTACAACAAATGTCAC

Aru13 87-135 [20] 13 [20]
F: TCCACTTTATTCCGTTGTGG  
R: AGACCGGAATCAAACCCAG

AoxD161
106-130 [20] 
102-138 [12]

6 [20]  
10 [12]

F: GTTTGAAATGATTGAGAAAATGC  
R: TGAGACAGACACTCTAGTTAAACAGC

Aru19 159-193 [20] 4 [20]
F: GCGTGGTGTAAGTGAACCCT  
R: CTTCAATTGTGCTTGGCTCA

Aru50 123-129 [20] 3 [20]
F: TGGAAACCAAATTAATTCACAAAA  
R: TGGGATCCTCTGTAGAACAGTCT

Aru18 135-145 [20] 4 [20]
F: CCTGGAACACGTCCAGTTTT  
R: TGGGTGAATGTTTTGGTGTG

ZHX76 - 4 [18]
F: GCGTTCACTGAGTCAATGCA  

R: CTGGACAGAGAACAGATAGCGT

ZHX64 - 5 [18]
F: ACCTGCCTTCTTCCAGCTTT  

R: AATCACGGACAGCCAAGAGG

Z194 - 4 [18]
F: ACAGTGGACAATGTGGCTCA  
R: CCAGGACCACGGCTAGTTTT

Z217 - 2 [18]
F: TCACGTTGATCAGGGTCTTCA  

R: TCCACAAACACAAAACATTTGCT

í‡·ÎËˆ‡ 1. åËÍÓÒ‡ÚÂÎÎËÚ˚, ËÏÂ˛˘ËÂ ‰ËÒÓÏÌ˚È ı‡‡ÍÚÂ



èÓÎËÏÓÙËÁÏ ÏËÍÓÒ‡ÚÂÎÎËÚÌ˚ı ÎÓÍÛÒÓ‚ 
ÒÔÓÒÓ·ÂÌ ‚˚fl‚ÎflÚ¸ Ó˜ÂÌ¸ ÚÓÌÍËÂ ÔÓÔÛÎflˆËÓÌÌ˚Â 
‡ÁÎË˜Ëfl. àÎÎ˛ÒÚ‡ˆËÂÈ ˝ÚÓ„Ó ÛÚ‚ÂÊ‰ÂÌËfl, fl‚-
ÎflÂÚÒfl ‡·ÓÚ‡ Smith C. Ò ÒÓ‡‚Ú., [20] ÍÓÚÓ˚Â 
ÔÓ‚ÂÎË ‡Ì‡ÎËÁ STR-ÎÓÍÛÒÓ‚ ÌÂÍÓ„‰‡ Â‰ËÌÓÈ ÔÓ-
ÔÛÎflˆËË ·ÂÎÓ„Ó ÓÒÂÚ‡ (A. transmontanus), ÌÓ ‚ 

Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl ‡Á‰ÂÎÂÌÌÓÈ ËÁ-Á‡ ÒÚÓËÚÂÎ¸-
ÒÚ‚‡ ÔÎÓÚËÌ˚. ë ÔÓÏÓ˘¸˛ ÏËÍÓÒ‡ÚÂÎÎËÚÌ˚ı 
Ï‡ÍÂÓ‚ ·˚Î‡ ‚˚fl‚ÎÂÌ‡ „ÂÌÂÚË˜ÂÒÍ‡fl ‰ËÙÙÂ-
ÂÌˆË‡ˆËfl ˝ÚËı ‰‚Ûı ÌÓ‚˚ı ÔÓÔÛÎflˆËÈ. 

åÌÓ„ËÂ ‡‚ÚÓ˚ ÓÚÏÂ˜‡˛Ú, ˜ÚÓ ÏËÍÓÒ‡ÚÂÎÎËÚ-
Ì˚Â Ï‡ÍÂ˚ ÏÓ„ÛÚ ËÏÂÚ¸ ‡ÎÎÂÎË, ÒÔÂˆËÙË˜Ì˚Â 
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1 2 3 4

LS-19
133-142 [11] 
138-144 [20] 

136 [21]

2 [11] 
3 [20] 
1 [21]

F: CATCTTAGCCGTCTGTGGTAC 
R: CAGGTCCCTAATACAATGGC

Z184 - 4 [18]
F: ACCCTCCCACAGATGCTGTA  

R: TGATAGTTCAAATTGACGAAGGCT

Z242 - 5 [18]
F: TCGGGGGTAAAATAATGGGAGA  

R: CTAACTCGGCCCCAAACCAT

Z250 - 4 [18]
F: GGCCACCACTGTTGATCTGA  
R: GCCATTCTCCTCCCTGACAC

Z258 - 4 [18]
F: TGTGCTTACTTGCATCTGTTGT  
R: CGCTCCGCTCTAAGAAGACA

Z268 - 4 [18]
F: GGACATTCTCATTCTCAGCTGC  
R: ATCACGATCCATGCCTTGCA

Z269 - 4 [18]
F: GCATGTGTCACTGAGATAGTTGC  

R: TGCTGCAGTTGAGGTCCATT

ZHX70 - 4 [18]
F: GGCATTATAGACCCCTGTCGG  
R: ACAGCTGGGGAGGAACAGTA

ZHX120 - 6 [18]
F: TCCAGTGACATTTCAGGGCA  
R: GCATGGGTGCCACTGAAATA

ZHX85 - 4 [18]
F: TCAACACTATGACCGGTACTGT  
R: TTAAACGAAAGGCCCAGGGG

ZHX62 - 5 [18]
F: CGCTGCATGTACACGTGTAA  
R: GCTGCGACTTCGAGGTTTCT

Z190 - 4 [18]
F: AGCTACTTTTTGCTTTTGGGTT  

R: AGGGTGTGAGAAAGAAAGATGGA

Z192 - 4 [18]
F: GGCATTCAAAACTCTTTCGTGGA  

R: GGGGGCCATCCTTATCTCAC

Z199 - 7 [18]
F: GACGTTTGGAGCGTGGAAAC  

R: TGGCATTTACAGCATAAACTAAACCT

Z226 - 7 [18]
F: TTGCAGGTCTCTAGCCTGGT  
R: GGGGCATACCGTTTGAACCT

Z302 - 6 [18]
F: TCCACACGTACGGCATTTCA  
R: GGTTCCCCGTGTAAAATGCG

Z224 - 5 [18]
F: ATGCATTGCGTTCCCTGAGT  
R: GGCATTCCATTGCACCACAG

Z236 - 4 [18]
F: TCACTACATCTCCCCTTATTTGAGA  

R: CCGTTGCGCTACAGAGAAGA

Z238 - 6 [18]
F: CAAAATGGCAGTCGACAGGC  

R: TGTCAACTTCGTTTGTGCATCC

Z255 - 5 [18]
F: TGGTTTTCTTGTGATCTCGAGA  
R: GATGAAGGTTCTGGGAGGGC

Z259 - 6 [18]
F: ACGCCACTGGAGGATGTACT  
R: AGAAACCTGCAGCAACGAGT

Aox27 114 [21]. 1 [21].
F: AATAACAATAACGGCAGAACCT  
R: TGTGTTGCTCAAGACAGTATGA

èÓ‰ÓÎÊÂÌËÂ Ú‡·ÎËˆ˚ 1
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‰Îfl ‚Ë‰‡ ËÎË ‰‡ÊÂ ÔÓÔÛÎflˆËÈ, ˜ÚÓ ÔÓÁ‚ÓÎflÂÚ 
ÔÓ‚Ó‰ËÚ¸ ÏÂÊ‚Ë‰Ó‚Û˛, ‚ÌÛÚË‚Ë‰Ó‚Û˛ Ë ÏÂÊ-
ÔÓÔÛÎflˆËÓÌÌÛ˛ ‰ËÙÙÂÂÌˆË‡ˆË˛. Ç˚ÒÓÍËÈ ÔÓ-
ÎËÏÓÙËÁÏ STR-ÎÓÍÛÒÓ‚ ‰ÂÎ‡ÂÚ ̋ ÚÓÚ ÚËÔ ÏÓÎÂÍÛ-
ÎflÌÓ-„ÂÌÂÚË˜ÂÒÍËı Ï‡ÍÂÓ‚ Ì‡Ë·ÓÎÂÂ Û‰Ó·Ì˚Ï 
‰Îfl ËÌ‰Ë‚Ë‰Û‡Î¸ÌÓÈ Ë‰ÂÌÚËÙËÍ‡ˆËË ÓÒÓ·ÂÈ [14, 
21, 22]. é‰Ì‡ÍÓ ÒÛ˘ÂÒÚ‚Û˛Ú Ë Ó„‡ÌË˜ÂÌËfl – ÌÂ-
Ó·ıÓ‰ËÏÓ ÓÚ·Ë‡Ú¸ STR-ÎÓÍÛÒ˚, ÍÓÚÓ˚Â ËÏÂ˛Ú 
ÚÓÎ¸ÍÓ ‰ËÒÓÏÌ˚È ı‡‡ÍÚÂ Ì‡ÒÎÂ‰Ó‚‡ÌËfl [22, 24, 
25]. ùÚÓ ÌÂÓ·ıÓ‰ËÏÓ, Ú.Í. ÔÓ‰‡‚Îfl˛˘ÂÂ ·ÓÎ¸¯ËÌ-
ÒÚ‚Ó ÍÓÏÔ¸˛ÚÂÌ˚ı ÔÓ„‡ÏÏ (Meg‡, Genepop, 
Servus, GenÄlEx6), Ì‡‰ÒÚÓÈÍ‡ Micros‡tellite 
Toolkit, [26] Micros‡tellite ‡n‡lyzer (MSÄ), Ärle-
quin [27], Ò ÔÓÏÓ˘¸˛ ÍÓÚÓ˚ı ÓÒÛ˘ÂÒÚ‚ÎflÂÚÒfl 
ÒÚ‡ÚËÒÚË˜ÂÒÍ‡fl Ó·‡·ÓÚÍ‡, ‡ÒÒ˜ËÚ‡Ì˚ Ì‡ ‰‡ÌÌ˚Â, 
ÔÓÎÛ˜ÂÌÌ˚Â ÔË ‰ËÔÎÓË‰ÌÓÏ Ì‡ÒÎÂ‰Ó‚‡ÌËË, ‡ 
ÒÚÂÎfl‰¸, Í‡Í ËÁ‚ÂÒÚÌÓ, ‚ ‰‡ÎÂÍÓÏ ÔÓ¯ÎÓÏ ÔÂ-
ÂÊËÎ‡ ÔÓˆÂÒÒ Û‰‚ÓÂÌËfl „ÂÌÓÏ‡. ùÚÓ ‰Ó ÒËı ÔÓ 
ÏÓÊÂÚ ÒÍ‡Á˚‚‡Ú¸Òfl Ì‡ ÔÎÓË‰ÌÓÒÚË ÌÂÍÓÚÓ˚ı 
ÏËÍÓÒ‡ÚÂÎÎËÚÌ˚ı ÎÓÍÛÒÓ‚ [28]. 

ë‡‚ÌÂÌËÂ ÔÓÎËÏÓÙËÁÏ‡ ËÁ‚ÂÒÚÌ˚ı ÏËÍÓ-
Ò‡ÚÂÎÎËÚÌ˚ı ÎÓÍÛÒÓ‚. åÌÓÊÂÒÚ‚Ó ËÒÒÎÂ‰Ó‚‡ÚÂ-
ÎÂÈ ËÁÛ˜‡ÎÓ ÔÓÎËÏÓÙËÁÏ ÏËÍÓÒ‡ÚÂÎÎËÚÌ˚ı ÎÓ-
ÍÛÒÓ‚ Û ÔÓÔÛÎflˆËÈ ÓÒÂÚÓ‚˚ı ˚·, ‚ ÚÓÏ ˜ËÒÎÂ 
Ë ÒÚÂÎfl‰Ë. è‡ÍÚË˜ÂÒÍË ‚ÒÂ Ô‡ÈÏÂ˚, ‡Á‡-
·ÓÚ‡ÌÌ˚Â Ì‡ Ó‰ÌÓÏ ËÁ ‚Ë‰Ó‚ ÓÒÂÚÓ‚˚ı, ÔÓ‰ıÓ-
‰flÚ ‰Îfl ‰Û„Ëı ‚Ë‰Ó‚, ÔË ˝ÚÓÏ ÔÓËÒıÓ‰flÚ ËÁ-
ÏÂÌÂÌËfl ‰Ë‡Ô‡ÁÓÌ‡ Ë ÒÚÂÔÂÌË ÔÓÎËÏÓÙÌÓÒÚË 
‰‡ÌÌÓ„Ó ÎÓÍÛÒ‡. ç‡ÔËÏÂ, ‰‚‡‰ˆ‡Ú¸ Ô‡ Ô‡È-
ÏÂÓ‚, ÔÓ‰Ó·‡Ì˚ı ‰Îfl ÛÒÒÍÓ„Ó ÓÒÂÚ‡, ·˚ÎË 
ÛÒÔÂ¯ÌÓ ‡ÔÓ·ËÓ‚‡Ì˚ Ì‡ 10 ‡ÁÎË˜Ì˚ı ‚Ë‰‡ı 
ÓÒÂÚÓ‚˚ı [29]. 

í‡Í, ‚ ‡·ÓÚÂ, ÔÓÒ‚fl˘ÂÌÌÓÈ ı‡‡ÍÚÂËÒÚËÍÂ 
ÛÓ‚Ìfl ÔÓÎËÏÓÙËÁÏ‡ ÒÚÂÎfl‰Ë ‚ ÌËÊÌÂÏ ÑÛ-
Ì‡Â, ·˚ÎË ËÒÔÓÎ¸ÁÓ‚‡Ì˚ 7 STR-Ï‡ÍÂÓ‚, ‡Á‡-
·ÓÚ‡ÌÌ˚ı ‰Îfl ÒÂ‚ÂÓ‡ÏÂËÍ‡ÌÒÍËı ‚Ë‰Ó‚ ÓÒÂÚÓ-
‚˚ı. Ç ËÚÓ„Â ËÁ ÌËı ·˚ÎË ÓÚÓ·‡Ì˚ ˜ÂÚ˚Â 
‚˚ÒÓÍÓÔÓÎËÏÓÙÌ˚ı ÎÓÍÛÒ‡, ËÏÂ‚¯ËÂ ‰ËÒÓÏÌ˚È 
ÔÓÙËÎ¸. Ä‚ÚÓ˚ ÔÓÍ‡Á‡ÎË, ˜ÚÓ ‰‡ÌÌ˚È ÏÂÚÓ‰ 
ÔÓ‰ıÓ‰ËÚ ‰Îfl ÔÓÎÛ˜ÂÌËfl ËÌ‰Ë‚Ë‰Û‡Î¸ÌÓ„Ó „ÂÌÂ-
ÚË˜ÂÒÍÓ„Ó ÔÓÙËÎfl Ë ÔÓÁ‚ÓÎflÂÚ ÓˆÂÌËÚ¸ ·ËÓ‡Á-
ÌÓÓ·‡ÁËÂ Ï‡ÚÓ˜ÌÓ„Ó ÒÚ‡‰‡ ÒÚÂÎfl‰Ë [30]. 

Klaus K. ÒÓ Ò‚ÓËÏË ÍÓÎÎÂ„‡ÏË ÒÂ‰Ë ÏÌÓÊÂÒÚ‚‡ 
ÏËÍÓÒ‡ÚÂÎÎËÚÌ˚ı ÎÓÍÛÒÓ‚ ‚˚‰ÂÎËÎ 15 ‚Ë‰ÓÒÔÂ-
ˆËÙË˜Ì˚ı ÔÓÎËÏÓÙÌ˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ Ë 
Ó·˙Â‰ËÌËÎ Ëı ‚ 5 ÏÛÎ¸ÚËÔÎÂÍÒÌ˚ı èñê-Ô‡ÌÂÎÂÈ. 

ä‡Ê‰˚È ÎÓÍÛÒ ËÏÂÎ ÓÚ 3 ‰Ó 15 ‡ÎÎÂÎÂÈ, ‚ ÒÂ‰ÌÂÏ 
– 7,20. ë‡‚ÌËÚÂÎ¸Ì˚È ‡Ì‡ÎËÁ ÔÓÎËÏÓÙËÁÏ‡ ‡Í-
‚‡ÍÛÎ¸ÚÛÌÓÈ Ë ‰ËÍÓÈ ÒÚÂÎfl‰Ë ÔÓÍ‡Á‡Î ·ÓÎ¸¯ÂÂ 
„ÂÌÂÚË˜ÂÒÍÓÂ ‡ÁÌÓÓ·‡ÁËÂ Û ÔÓÒÎÂ‰ÌÂÈ [31]. 

ÑÎfl Ì‡„Îfl‰ÌÓ„Ó ÔÂ‰ÒÚ‡‚ÎÂÌËfl ÂÁÛÎ¸Ú‡ÚÓ‚ Ëı 
‡·ÓÚ ÔÓ ÏËÍÓÒ‡ÚÂÎÎËÚÌ˚Ï Ï‡ÍÂ‡Ï [30-34] ‚ 
Ú‡·ÎËˆÂ 1 ÔË‚Â‰ÂÌ Ò‡‚ÌËÚÂÎ¸Ì˚È ‡Ì‡ÎËÁ ÔÓÎË-
ÏÓÙËÁÏ‡ ÓÔËÒ‡ÌÌ˚ı ÎÓÍÛÒÓ‚. ë‡‚ÌË‚ ÔÓÎË-
ÏÓÙËÁÏ 45-ÚË ÏËÍÓÒ‡ÚÂÎÎËÚÌ˚ı Ï‡ÍÂÓ‚, Ï˚ 
‚Ë‰ËÏ, ˜ÚÓ ÒÂ‰ÌÂÂ ÍÓÎË˜ÂÒÚ‚Ó ‡ÎÎÂÎÂÈ Ì‡ ÎÓÍÛÒ 
ÒÓÒÚ‡‚ÎflÂÚ 6,25, ‡ Ò‡ÏË ‡ÎÎÂÎË ‡ÒÔÓÎÓÊÂÌ˚ ‚ 
‰Ë‡Ô‡ÁÓÌÂ ‰ÎËÌ ÓÚ 87 ‰Ó 276 Ô.Ó. (Ú‡·Î.1). 

ê‡ÒÒÏ‡ÚË‚‡fl ‰‡ÌÌ˚Â, ÔÂ‰ÒÚ‡‚ÎÂÌÌ˚Â ‚ Ú‡·-
ÎËˆÂ, ÏÓÊÌÓ Á‡ÏÂÚËÚ¸, ̃ ÚÓ ÏËÍÓÒ‡ÚÂÎÎËÚÌ˚Â ÎÓ-
ÍÛÒ˚ ËÏÂ˛Ú ‡ÁÎË˜Ì˚Â ‰Ë‡Ô‡ÁÓÌ˚ ‰ÎËÌ Ò‚ÓËı 
‡ÎÎÂÎÂÈ. íÂÓÂÚË˜ÂÒÍË ̋ ÚÓ ÔÓÁ‚ÓÎflÂÚ ÍÓÏ·ËÌËÓ-
‚‡Ú¸ ‚ Ó‰ÌÓÈ èñê ÌÂÒÍÓÎ¸ÍÓ Ï‡ÍÂÓ‚ ÔË ÒÓÓÚ-
‚ÂÚÒÚ‚ËË ÚÂÏÔÂ‡ÚÛÌ˚ı ÓÔÚËÏÛÏÓ‚ Ëı Ô‡ÈÏÂ-
Ó‚. Ä ‰Îfl ÒËÒÚÂÏ, ‚ÍÎ˛˜‡˛˘Ëı ·ÓÎ¸¯ÓÂ 
ÍÓÎË˜ÂÒÚ‚Ó ÎÓÍÛÒÓ‚ – ËÒÔÓÎ¸ÁÓ‚‡Ú¸ ‡ÁÌ˚Â 
ÙÎÛÓÂÒˆÂÌÚÌ˚Â Í‡ÒËÚÂÎË. Ç˚ÔÓÎÌÂÌËÂ ‡Ì‡ÎËÁ‡ 
Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÏÛÎ¸ÚËÔÎÂÍÒÌ˚ı Ô‡ÌÂÎÂÈ 
ÁÌ‡˜ËÚÂÎ¸ÌÓ ˝ÍÓÌÓÏËÚ ‚ÂÏfl Ë ÒÌËÊ‡ÂÚ ÚÓ‰ÓfiÏ-
ÍÓÒÚ¸ ‡Ì‡ÎËÁ‡. í‡Í, ‚ ‡·ÓÚÂ [32] ·˚Î‡ ÓÔËÒ‡Ì‡ 
ÒËÒÚÂÏ‡ ËÁ 5-ÚË ÎÓÍÛÒÓ‚ (AfuG 41; An20; 
AoxD165; AoxD161; AfuG 51), ‡ ‚ ÍÓÏÔ‡ÌËË 
«ëàçíéã» (êÓÒÒËfl) ÂÒÚ¸ ‡Á‡·ÓÚ‡ÌÌ‡fl Ô‡ÌÂÎ¸ 
‰Îfl ÓÒÂÚÓ‚˚ı, ÒÓÒÚÓfl˘‡fl ËÁ 7 ÏËÍÓÒ‡ÚÂÎÎËÚ-
Ì˚ı ÎÓÍÛÒÓ‚ (Spl173; LS19; AfuG135; AoxD165; 
AfuG37; AoxD161; AfuG41) [35].  

á‡ÍÎ˛˜ÂÌËÂ. ÄÌ‡ÎËÁ ÎËÚÂ‡ÚÛÌ˚ı ‰‡ÌÌ˚ı 
ÔÓÍ‡Á‡Î, ˜ÚÓ Ì‡ ‰‡ÌÌ˚È ÏÓÏÂÌÚ ‡Á‡·ÓÚ‡ÌÓ Ë 
‡ÔÓ·ËÓ‚‡ÌÓ Ì‡ ÒÚÂÎfl‰Ë ‰ÓÒÚ‡ÚÓ˜ÌÓ ÏÌÓ„Ó 
ÏËÍÓÒ‡ÚÂÎÎËÚÌ˚ı Ï‡ÍÂÓ‚ (·ÓÎÂÂ 45). ÑÎfl ÌÂ-
ÍÓÚÓ˚ı ËÁ ÌËı ÛÊÂ ËÁ‚ÂÒÚÌ˚ ı‡‡ÍÚÂ ÔÎÓË‰-
ÌÓÒÚË, ‰Ë‡Ô‡ÁÓÌ ‰ÎËÌ ‡ÎÎÂÎÂÈ Ë ÍÓÎË˜ÂÒÚ‚Ó ‡Î-
ÎÂÎÂÈ Ì‡ ÎÓÍÛÒ. ÅÓÎ¸¯ËÌÒÚ‚Ó ‡ÒÒÏÓÚÂÌÌ˚ı 
Ì‡ÏË ÎÓÍÛÒÓ‚, ÒÓ„Î‡ÒÌÓ ÎËÚÂ‡ÚÛÌ˚Ï ‰‡ÌÌ˚Ï, 
‚˚ÒÓÍÓÔÓÎËÏÓÙÌ˚ Ë ÏÓ„ÛÚ ·˚Ú¸ ÂÍÓÏÂÌ‰Ó‚‡-
Ì˚ ‰Îfl ‚ÌÂ‰ÂÌËfl ‚ ÒÂÎÂÍˆËÓÌÌÛ˛ ‡·ÓÚÛ ‚ ‡Í-
‚‡ÍÛÎ¸ÚÛÂ ÒÓ ÒÚÂÎfl‰¸˛ Ò ˆÂÎ¸˛ ËÌ‰Ë‚Ë‰Û‡Î¸-
ÌÓÈ Ë‰ÂÌÚËÙËÍ‡ˆËË, Ô‡ÒÔÓÚËÁ‡ˆËË Ë ÓˆÂÌÍË 
„ÂÌÂÚË˜ÂÒÍÓ„Ó ‡ÁÌÓÓ·‡ÁËfl. Ç Ò‚Ó˛ Ó˜ÂÂ‰¸, ÎÓ-
ÍÛÒ˚, Ó·Î‡‰‡˛˘ËÂ Û ÒÚÂÎfl‰Ë ÌËÁÍËÏ ÔÓÎËÏÓ-
ÙËÁÏÓÏ, ËÏÂ˛Ú ÔÂÒÔÂÍÚË‚˚ ‰Îfl ÒÓÁ‰‡ÌËfl ÚÂÒÚ-
ÒËÒÚÂÏ ÓÔÂ‰ÂÎÂÌËfl ÏÂÊ‚Ë‰Ó‚˚ı „Ë·Ë‰Ó‚.

ê‡·ÓÚ‡ ‚˚ÔÓÎÌÂÌ‡ ÔË ÙËÌ‡ÌÒÓ‚ÓÈ ÔÓ‰‰ÂÊÍÂ „‡ÌÚ‡ êçî (èÓÂÍÚ ‹ 21-66-00007).
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Nikipelov V. 1, Bardukov N. 1, Kharzinova V. 1, Grozescu Y. 2, Zinovieva N. 1  

Characterization of microsatellite loci and their polymorphism 
in the aquaculture sterlet (Acipencer ruthenus)  

 
Abstract.  

Purpose: comparative characterization of sterlet (Acipenser ruthenus) microsatellite loci described in the sci-
entific literature and identification of the most promising of them. 

Materials and methods. Electronic libraries and databases: https://elibrary.ru/, 
https://www.ncbi.nlm.nih.gov/pmc/, https://pubmed.ncbi.nlm.nih.gov/. 

Results. A search and analysis of scientific publications on the polymorphism of STR loci in sterlet was carried 
out. Descriptions of 45 microsatellite markers tested for testing sterlet have been found in the scientific literature. 
Their polymorphism is compared. 

Conclusion. An analysis of the literature data made it possible to identify 45 STR markers tested for work with 
sterlet. A comparison was made of the key characteristics of the polymorphism of these loci, among which con-
servative and polymorphic ones were identified. 

Key words: sterlet; aquaculture; STR markers; polymorphism; SNP markers; microsatellites; inbreeding; ge-
netic diversity. 
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