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àÁ‚ÂÒÚÌÓ, ˜ÚÓ „ÂÌ 

 

sbr

 

 (

 

small bristles

 

) Û 

 

Drosophi-
la melanogaster

 

 fl‚ÎflÂÚÒfl ÊËÁÌÂÌÌÓ ‚‡ÊÌ˚Ï Ë ÔÓ-
fl‚ÎflÂÚ ˝‚ÓÎ˛ˆËÓÌÌÛ˛ ÍÓÌÒÂ‚‡ÚË‚ÌÓÒÚ¸. Ö„Ó Ó-
ÚÓÎÓ„Ë Ì‡È‰ÂÌ˚ Û Ò‡Ï˚ı ‡ÁÌ˚ı Ó„‡ÌËÁÏÓ‚, ‚ÍÎ˛-
˜‡fl „ÂÌ˚ 

 

Mex67

 

 Û 

 

Saccharomyces cerevisiae

 

 [1, 2],

 

NXF1

 

 Û 

 

Caenorhabditis elegans 

 

[3] Ë 

 

TAP

 

 Û 

 

Homo sa-
piens

 

 [4, 5], ÔÓ‰ÛÍÚ˚ ÍÓÚÓ˚ı ÓÚ‚Â˜‡˛Ú Á‡ Ú‡ÌÒ-
ÔÓÚ ·ÓÎ¸¯ËÌÒÚ‚‡, ‡ ‚ÓÁÏÓÊÌÓ Ë ‚ÒÂı Ïêçä ËÁ
fl‰‡ ‚ ˆËÚÓÔÎ‡ÁÏÛ [6].

àÁ‚ÂÒÚÌÓ Ú‡ÍÊÂ, ˜ÚÓ ÏÛÚ‡ˆËË „ÂÌ‡ 

 

sbr 

 

Û 

 

D. mel-
anogaster

 

 ËÏÂ˛Ú ÔÎÂÈÓÚÓÔÌ˚È ˝ÙÙÂÍÚ [7]. é‰Ì‡
ËÁ ÌËı – ÏÛÚ‡ˆËfl 

 

l(1)ts403

 

 (

 

sbr

 

10

 

) – ·˚Î‡ ‚˚fl‚ÎÂÌ‡
Í‡Í ÍÎÂÚÓ˜Ì‡fl ÎÂÚ‡Î¸ [8] Ë Ó·‡ÚËÎ‡ Ì‡ ÒÂ·fl ‚ÌË-
Ï‡ÌËÂ Ì‡Û¯ÂÌËÂÏ ˝ÍÒÔÂÒÒËË „ÂÌÓ‚, ÍÓ‰ËÛ˛-
˘Ëı ·ÂÎÍË ÚÂÔÎÓ‚Ó„Ó ¯ÓÍ‡ (

 

Åíò

 

), Ì‡ ÔÓÒÚÚ‡Ì-
ÒÍËÔˆËÓÌÌÓÏ ÛÓ‚ÌÂ [9–11]. Ñ‡Î¸ÌÂÈ¯ËÂ ËÒÒÎÂ-
‰Ó‚‡ÌËfl ÔÓÍ‡Á‡ÎË, ˜ÚÓ ÔË ÚÂÔÎÓ‚ÓÏ ‚ÓÁ‰ÂÈÒÚ‚ËË
‰‡ÌÌ‡fl ÏÛÚ‡ˆËfl ÓÍ‡Á˚‚‡ÂÚ ¯ËÓÍÓÂ ÔÎÂÈÓÚÓÔ-
ÌÓÂ ‚ÎËflÌËÂ Ì‡ ÏÌÓ„ËÂ ÔÓˆÂÒÒ˚, ‚ ÚÓÏ ˜ËÒÎÂ Ì‡
‡ÒıÓÊ‰ÂÌËÂ ıÓÏÓÒÓÏ ÔË ÍÎÂÚÓ˜Ì˚ı ‰ÂÎÂÌËflı
[12, 13], ÍÓÌ‰ÂÌÒ‡ˆË˛ ıÓÏ‡ÚËÌ‡ [14], ÍÎÂÚÓ˜ÌÛ˛
ÔÓÎËÙÂ‡ˆË˛ [15], ‡Á‚ËÚËÂ [16] Ë Ú.‰. ÖÒÎË Ì‡-
Û¯ÂÌËfl ÒËÌÚÂÁ‡ Åíò Ì‡ ÔÓÒÚÚ‡ÌÒÍËÔˆËÓÌÌÓÏ
ÛÓ‚ÌÂ ÏÓÊÌÓ ‡ÒÒÏ‡ÚË‚‡Ú¸ Í‡Í ÒÎÂ‰ÒÚ‚ËÂ Ì‡Û-
¯ÂÌËfl Ú‡ÌÒÔÓÚ‡ Ïêçä ËÁ fl‰‡ ‚ ̂ ËÚÓÔÎ‡ÁÏÛ, ÚÓ
‚ÎËflÌËÂ ÏÛÚ‡ÌÚÌÓ„Ó ‡ÎÎÂÎfl 

 

sbr

 

10

 

 Ì‡ ‡ÒıÓÊ‰ÂÌËÂ
ıÓÏÓÒÓÏ ÔË ÚÂÔÎÓ‚ÓÏ ‚ÓÁ‰ÂÈÒÚ‚ËË Ì‡ Ò‡ÏÓÍ ÌÂ
Ì‡ıÓ‰ËÚ Ú‡ÍÓ„Ó ÔÓÒÚÓ„Ó Ó·˙flÒÌÂÌËfl [17]. ëÎÂ‰Û-
ÂÚ ÓÚÏÂÚËÚ¸, ˜ÚÓ ÔÓ ·ÓÎ¸¯ËÌÒÚ‚Û ËÒÒÎÂ‰Ó‚‡ÌÌ˚ı
ÔËÁÌ‡ÍÓ‚ (‚˚ÊË‚‡ÂÏÓÒÚ¸, Ì‡Û¯ÂÌËÂ ÒËÌÚÂÁ‡
Åíò Ë ‰.) ÚÂÔÎÓ˜Û‚ÒÚ‚ËÚÂÎ¸Ì˚È ‡ÎÎÂÎ¸ 

 

sbr

 

10

 

 fl‚-
ÎflÂÚÒfl ÂˆÂÒÒË‚Ì˚Ï, ÚÓ„‰‡ Í‡Í ‚ÎËflÌËÂ ‰‡ÌÌÓ„Ó

‡ÎÎÂÎfl Ì‡ ‡ÒıÓÊ‰ÂÌËÂ ıÓÏÓÒÓÏ fl‚ÎflÂÚÒfl ÔÓÎÛ-
‰ÓÏËÌ‡ÌÚÌ˚Ï [18]. 

èÓÒÍÓÎ¸ÍÛ ·ÓÎ¸¯ËÌÒÚ‚Ó ÔÓfl‚ÎÂÌËÈ ÏÛÚ‡ˆËË

 

sbr

 

10

 

 ÏÓÊÌÓ Ì‡·Î˛‰‡Ú¸ ÔË ÚÂÔÎÓ‚ÓÏ ‚ÓÁ‰ÂÈ-
ÒÚ‚ËË, ‚‡ÊÌÓ ·˚ÎÓ ÓÔÂ‰ÂÎËÚ¸, Á‡‚ËÒflÚ ÎË ÓÌË ÓÚ
Ì‡Û¯ÂÌËfl ÒËÌÚÂÁ‡ Åíò. èÓ‚Â‰ÂÌÌ˚Â ËÒÒÎÂ‰Ó-
‚‡ÌËfl ÔÓÍ‡Á‡ÎË, ̃ ÚÓ ‚˚ÒÓÍ‡fl ̃ ‡ÒÚÓÚ‡ ÌÂ‡ÒıÓÊ‰Â-
ÌËfl Ë ÔÓÚÂ¸ ÔÓÎÓ‚˚ı ıÓÏÓÒÓÏ ‚ ÏÂÈÓÁÂ Û Ò‡ÏÓÍ

 

sbr

 

10

 

 ÔÓÒÎÂ íò (37°ë, 1 ˜) ÌÂ fl‚ÎflÂÚÒfl ÔflÏ˚Ï
ÒÎÂ‰ÒÚ‚ËÂÏ Á‡‰ÂÊÍË ÒËÌÚÂÁ‡ Åíò [19, 20]. 

ì˜ËÚ˚‚‡fl ÓÎ¸ ÔÓ‰ÛÍÚ‡ „ÂÌ‡ 

 

sbr

 

 ‚ fl‰ÂÌÓÏ
˝ÍÒÔÓÚÂ Ïêçä, ÏÓÊÌÓ ‚˚ÒÍ‡Á‡Ú¸ ‰‚‡ ÓÒÌÓ‚Ì˚ı
ÔÂ‰ÔÓÎÓÊÂÌËfl, Ó·˙flÒÌfl˛˘Ëı ‚ÎËflÌËÂ ÏÛÚ‡ˆËË

 

sbr

 

10

 

 Ì‡ ‡ÒıÓÊ‰ÂÌËÂ ÔÓÎÓ‚˚ı ıÓÏÓÒÓÏ ‚ ÏÂÈÓÁÂ
Û Ò‡ÏÓÍ [18]:

1) ÔË ÚÂÔÎÓ‚ÓÏ ‚ÓÁ‰ÂÈÒÚ‚ËË Û ÏÛÚ‡ÌÚÓ‚ ÔÓ

 

sbr

 

10

 

 Ì‡Û¯‡ÂÚÒfl Ú‡ÌÒÔÓÚ Ïêçä, ÒÂ‰Ë ÍÓÚÓ˚ı
ËÏÂ˛ÚÒfl Ë ÚÂ, Ú‡ÌÒÎflˆËfl ÍÓÚÓ˚ı ÌÂÓ·ıÓ‰ËÏ‡
‰Îfl Ó·ÂÒÔÂ˜ÂÌËfl ÌÓÏ‡Î¸ÌÓ„Ó ‡ÒıÓÊ‰ÂÌËfl ıÓ-
ÏÓÒÓÏ;

2) ÔÓ‰ÛÍÚ „ÂÌ‡ 

 

sbr

 

 ÔÓÎËÙÛÌÍˆËÓÌ‡ÎÂÌ. Ç ËÌ-
ÚÂÙ‡ÁÂ, ÍÓ„‰‡ ËÏÂÂÚÒfl fl‰ÂÌ‡fl Ó·ÓÎÓ˜Í‡, ‰‡Ì-
Ì˚È ·ÂÎÓÍ Û˜‡ÒÚ‚ÛÂÚ ‚ Ú‡ÌÒÔÓÚÂ Ïêçä. Ç ÚÓ ÊÂ
‚ÂÏfl ‚ ÔÂËÓ‰ ÏÂÈÓÁ‡ Ë ‚ ÔÂ‚˚ı ‰ÂÎÂÌËflı ‰Ó·-
ÎÂÌËfl, ÍÓ„‰‡ Û ‰ÓÁÓÙËÎ˚ ÓÒÚ‡˛ÚÒfl ÎË¯¸ ̋ ÎÂÏÂÌÚ˚
fl‰ÂÌÓÈ ÏÂÏ·‡Ì˚ [21, 22], ÌÂ ˝ÍÒÔÂÒÒËÛ˛ÚÒfl Í‡Í
„ÂÌÓÏ ÓÓˆËÚ‡ [23], Ú‡Í Ë ÁË„ÓÚË˜ÂÒÍËÈ „ÂÌÓÏ
[24, 25], ·ÂÎÓÍ SBR ÒÔÓÒÓ·ÂÌ ‚Á‡ËÏÓ‰ÂÈÒÚ‚Ó‚‡Ú¸ Ò
ÍÓÏÔÓÌÂÌÚ‡ÏË ‡ÔÔ‡‡Ú‡ ‰ÂÎÂÌËfl ÍÎÂÚÍË Ë ÚÂÏ Ò‡-
Ï˚Ï ‚ÎËflÚ¸ Ì‡ ‡ÒıÓÊ‰ÂÌËÂ ıÓÏÓÒÓÏ. èÓÒÍÓÎ¸-
ÍÛ ËÁ‚ÂÒÚÌÓ, ˜ÚÓ „ÂÌÛ 

 

sbr

 

 ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ, ÔÓ Í‡È-

 

ÑÂÈÒÚ‚ËÂ „ËÔÂÚÂÏËË Ì‡ ÏÂÈÓˆËÚ˚ 
Ò‡ÏˆÓ‚ 

 

Drosophila melanogaster

 

 ËÌ‰ÛˆËÛÂÚ ÔÓfl‚ÎÂÌËÂ 
ÔÓÚÓÏÍÓ‚ Ò Ì‡Û¯ÂÌËÂÏ Ì‡·Ó‡ ÌÂ ÚÓÎ¸ÍÓ ÓÚˆÓ‚ÒÍËı,

ÌÓ Ë Ï‡ÚÂËÌÒÍËı ÔÓÎÓ‚˚ı ıÓÏÓÒÓÏ 

 

© 2007 „.   Ä. Ç. ä¸Â„‡‡‰, ã. Ä. å‡ÏÓÌ

 

ë‡ÌÍÚ-èÂÚÂ·Û„ÒÍËÈ „ÓÒÛ‰‡ÒÚ‚ÂÌÌ˚È ÛÌË‚ÂÒËÚÂÚ, Í‡ÙÂ‰‡ „ÂÌÂÚËÍË Ë ÒÂÎÂÍˆËË, ë‡ÌÍÚ-èÂÚÂ·Û„ 199034; 
Ù‡ÍÒ: (812) 328-05-41; e-mail: mamon@lm2010.spb.edu

 

èÓÒÚÛÔËÎ‡ ‚ Â‰‡ÍˆË˛ 07.11.06 „.

 

ÑÎfl ‚˚flÒÌÂÌËfl ÓÎË ÏÛÚ‡ˆËË 

 

l(1)ts403

 

 (

 

sbr

 

10

 

) ‚ Â„ÛÎflˆËË ÒÂ„Â„‡ˆËË ıÓÏÓÒÓÏ ÔË ÍÎÂÚÓ˜Ì˚ı ‰Â-
ÎÂÌËflı ËÒÒÎÂ‰Ó‚‡ÎË ÌÂ‡ÒıÓÊ‰ÂÌËÂ Ë ÔÓÚÂË ÔÓÎÓ‚˚ı ıÓÏÓÒÓÏ ÔË ‰ÂÈÒÚ‚ËË ÚÂÔÎÓ‚Ó„Ó ̄ ÓÍ‡ (íò)
(37°ë, 1 ˜) Ì‡ Ò‡ÏˆÓ‚ 

 

Drosophila melanogaster

 

. èÓÍ‡Á‡ÌÓ, ˜ÚÓ ÚÂÔÎÓ‚‡fl Ó·‡·ÓÚÍ‡ Ò‡ÏˆÓ‚ Ì‡ ÒÚ‡‰ËË
ÍÛÍÓÎÍË ÔË‚Ó‰ËÚ Í ÔÓ‚˚¯ÂÌË˛ ˜‡ÒÚÓÚ˚ ÔÓÚÓÏÍÓ‚ Ò Ì‡Û¯ÂÌÌ˚Ï Ì‡·ÓÓÏ ÔÓÎÓ‚˚ı ıÓÏÓÒÓÏ ÌÂ
ÚÓÎ¸ÍÓ ÓÚˆÓ‚ÒÍÓ„Ó, ÌÓ Ë Ï‡ÚÂËÌÒÍÓ„Ó ÔÓËÒıÓÊ‰ÂÌËfl. èÓ ËÒÒÎÂ‰ÛÂÏÓÏÛ ÍËÚÂË˛ ÒÛ˘ÂÒÚ‚ÛÂÚ ÚÂÔ-
ÎÓ˜Û‚ÒÚ‚ËÚÂÎ¸Ì˚È ÔÂËÓ‰ ÒÔÂÏ‡ÚÓ„ÂÌÂÁ‡, ÍÓÚÓ˚È, ÔÓ ÔÂ‰ÔÓÎÓÊÂÌË˛, ÔËıÓ‰ËÚÒfl Ì‡ ÏÂÈÓÁ. Ç
ÓÔ˚ÚÂ ‚ÒÚÂ˜‡˛ÚÒfl ÓÒÓ·Ë, ÙÂÌÓÚËÔ ÍÓÚÓ˚ı ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ÓÒÓ·flÏ Ò ‰‚ÛÏfl ÔÓÎÓ‚˚ÏË ıÓÏÓÒÓÏ‡ÏË,
Ó·Â ËÁ ÍÓÚÓ˚ı ËÏÂ˛Ú Ó‰ÌÓÓ‰ËÚÂÎ¸ÒÍÓÂ ÔÓËÒıÓÊ‰ÂÌËÂ. Ç ÓÔ˚ÚÂ ˜‡ÒÚÓÚ‡ ÓÒÓ·ÂÈ Ò Ì‡Û¯ÂÌÌ˚Ï
Ì‡·ÓÓÏ ıÓÏÓÒÓÏ ‚ ÔÓÚÓÏÒÚ‚Â Ò‡ÏˆÓ‚, ÌÂÒÛ˘Ëı ÏÛÚ‡ˆË˛ 

 

sbr

 

10

 

, ÔË·ÎËÁËÚÂÎ¸ÌÓ ‚‰‚ÓÂ ‚˚¯Â Ú‡ÍÓ-
‚ÓÈ ‚ ÔÓÚÓÏÒÚ‚Â Ò‡ÏˆÓ‚, ÌÂ ËÏÂ˛˘Ëı ˝ÚÓÈ ÏÛÚ‡ˆËË.

 

ìÑä 575.224:595.773.4

 

Ó·˘‡fl
„ÂÌÂÚËÍ‡
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ä¸Â„‡‡‰, å‡ÏÓÌ

 

ÌÂÈ ÏÂÂ, ‰‚‡ Ú‡ÌÒÍËÔÚ‡ [26–28], ÌÂÎ¸Áfl ËÒÍÎ˛-
˜ËÚ¸, ˜ÚÓ ‚ÎËflÌËÂ Ì‡ ‡ÒıÓÊ‰ÂÌËÂ ÔÓÎÓ‚˚ı
ıÓÏÓÒÓÏ ‚ ÏÂÈÓÁÂ ÔË ‰ÂÈÒÚ‚ËË íò (37°ë, 1 ̃ ) Ì‡
Ò‡ÏÓÍ 

 

D. melanogaster

 

 fl‚ÎflÂÚÒfl Ò‡ÏÓÒÚÓflÚÂÎ¸Ì˚Ï
ÔÓfl‚ÎÂÌËÂÏ Ó‰ÌÓ„Ó ËÁ ÔÓ‰ÛÍÚÓ‚ ‰‡ÌÌÓ„Ó „ÂÌ‡.
äÓÏÂ ÚÓ„Ó, ‡ÒıÓÊ‰ÂÌËÂ ıÓÏÓÒÓÏ ÏÓÊÌÓ ‡Ò-
ÒÏ‡ÚË‚‡Ú¸ Í‡Í ‡ÍÚË‚Ì˚È Ì‡Ô‡‚ÎÂÌÌ˚È Ú‡ÌÒ-
ÔÓÚ Ï‡ÍÓÏÓÎÂÍÛÎ, ‚ ÍÓÚÓ˚È ÏÓÊÂÚ ·˚Ú¸ ‚Ó-
‚ÎÂ˜ÂÌ Ë ÔÓ‰ÛÍÚ „ÂÌ‡ 

 

sbr

 

.
ÑÎfl ‚˚flÒÌÂÌËfl ÓÎË ˝ÚÓ„Ó „ÂÌ‡ ‚ ÓÔÂ‰ÂÎÂÌËË

ÌÓÏ‡Î¸ÌÓ„Ó ‡ÒıÓÊ‰ÂÌËfl ıÓÏÓÒÓÏ ‚ ÏÂÈÓÁÂ
‚‡ÊÌÓ ·˚ÎÓ ÓÚ‚ÂÚËÚ¸ Ì‡ ‚ÓÔÓÒ, ‚ÎËflÂÚ ÎË ÏÛÚ‡-
ˆËfl 

 

sbr

 

10

 

 Ì‡ ÒÂ„Â„‡ˆË˛ ÔÓÎÓ‚˚ı ıÓÏÓÒÓÏ ÚÓÎ¸-
ÍÓ Û Ò‡ÏÓÍ ËÎË Á‡Ú‡„Ë‚‡ÂÚ ˝ÚÓÚ ÔÓˆÂÒÒ Û Ó·ÓËı
ÔÓÎÓ‚. í‡ÍËÏ Ó·‡ÁÓÏ, ‚ Á‡‰‡˜Û Ì‡ÒÚÓfl˘ÂÈ ‡·Ó-
Ú˚ ‚ıÓ‰ËÎ Ó‰ÌÓ‚ÂÏÂÌÌ˚È ‡Ì‡ÎËÁ ÌÂ‡ÒıÓÊ‰ÂÌËfl
Ë ÔÓÚÂ¸ ÓÚˆÓ‚ÒÍËı Ë Ï‡ÚÂËÌÒÍËı ÔÓÎÓ‚˚ı ıÓ-
ÏÓÒÓÏ ÔÓ ˜‡ÒÚÓÚÂ ËÒÍÎ˛˜ËÚÂÎ¸Ì˚ı ÔÓÚÓÏÍÓ‚, ÔÓ-
ÎÛ˜ÂÌÌ˚ı ÓÚ ÒÍÂ˘Ë‚‡ÌËfl ËÌÚ‡ÍÚÌ˚ı Ò‡ÏÓÍ Ò
Ò‡Ïˆ‡ÏË, Ó·‡·ÓÚ‡ÌÌ˚ÏË íò Ì‡ ÒÚ‡‰ËË ÍÛÍÓÎÍË,
‚ Á‡‚ËÒËÏÓÒÚË ÓÚ Ì‡ÎË˜Ëfl ‚ „ÂÌÓÚËÔÂ Ò‡ÏˆÓ‚ ÏÛ-
Ú‡ˆËË 

 

sbr

 

10

 

.

 

åÄíÖêàÄãõ à åÖíéÑõ

 

Ç Í‡˜ÂÒÚ‚Â ÓÚˆÓ‚ÒÍËı ËÒÔÓÎ¸ÁÓ‚‡ÎË ÎËÌËË 

 

y
ct

 

/

 

Dp (1;Y) y

 

+

 

 Ë 

 

y cv sbr

 

10

 

/

 

Dp (1;Y) y

 

+

 

, ‡ ‚ Í‡˜ÂÒÚ‚Â
Ï‡ÚÂËÌÒÍÓÈ – ÎËÌË˛ 

 

y ct B

 

.
ê‡Á‚ËÚËÂ ÓÒÓ·ÂÈ ‚ÒÂı ÎËÌËÈ ÔÓËÒıÓ‰ËÎÓ ÔË

ÚÂÏÔÂ‡ÚÛÂ 24 

 

± 

 

0.5°ë.
èÓÒÍÓÎ¸ÍÛ Ò‡Ïˆ˚-ËÏ‡„Ó, ÌÂÒÛ˘ËÂ ÏÛÚ‡ˆË˛

 

sbr

 

10

 

, ÔÓ„Ë·‡˛Ú ÔË ‰ÂÈÒÚ‚ËË íò (37°ë, 1 ˜), ‚ÓÁ-
‰ÂÈÒÚ‚Ë˛ ÔÓ‰‚Â„‡ÎË ÍÛÍÓÎÓÍ ‡ÁÎË˜ÌÓ„Ó ‚ÓÁ-
‡ÒÚ‡ (24, 48 Ë 60 ˜), ÍÓÚÓ˚Â ‚ ˝ÚÓÏ ÓÚÌÓ¯ÂÌËË
fl‚Îfl˛ÚÒfl ÏÂÌÂÂ ÚÂÔÎÓ˜Û‚ÒÚ‚ËÚÂÎ¸Ì˚ÏË. Ç ÓÌÚÓ-
„ÂÌÂÁÂ ÏÂÈÓÚË˜ÂÒÍËÂ ÍÎÂÚÍË Ò‡ÏˆÓ‚ ‚ÔÂ‚˚Â ÔÓ-
fl‚Îfl˛ÚÒfl ‚ ÏÓÏÂÌÚ ÓÍÛÍÎË‚‡ÌËfl [29]. ùÚÓ ‰‡‚‡ÎÓ
‚ÓÁÏÓÊÌÓÒÚ¸, ‡Ì‡ÎËÁËÛfl ÔÓÚÓÏÍÓ‚, ÍÓÚÓ˚Â ÔÓ-
ÎÛ˜ÂÌ˚ ‚ ÂÁÛÎ¸Ú‡ÚÂ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸Ì˚ı ÒÍÂ˘Ë-
‚‡ÌËÈ Ò‡ÏˆÓ‚, Ó·‡·ÓÚ‡ÌÌ˚ı Ì‡ ÒÚ‡‰ËË ÍÛÍÓÎÍË,
ÓˆÂÌË‚‡Ú¸ ÔÓÒÎÂ‰ÒÚ‚Ëfl ÚÂÔÎÓ‚Ó„Ó ‚ÓÁ‰ÂÈÒÚ‚Ëfl Ì‡
ÏÂÈÓˆËÚ˚ Ë ÔÓÎÓ‚˚Â ÍÎÂÚÍË, Ì‡ıÓ‰Ë‚¯ËÂÒfl ‚ ÏÓ-
ÏÂÌÚ ‚ÓÁ‰ÂÈÒÚ‚Ëfl Ì‡ ÒÏÂÊÌ˚ı ÒÚ‡‰Ëflı ÒÔÂÏ‡ÚÓ-
„ÂÌÂÁ‡. 

ÑÎfl ÓÒÛ˘ÂÒÚ‚ÎÂÌËfl ÚÂÔÎÓ‚ÓÈ Ó·‡·ÓÚÍË ÍÛÍÓ-
ÎÓÍ ÔÓÏÂ˘‡ÎË ‚ ·ÛÏ‡ÊÌ˚Â ÂÏÍÓÒÚË Ó·˙ÂÏÓÏ
0.5 ÒÏ

 

3

 

, ÍÓÚÓ˚Â ÓÔÛÒÍ‡ÎË ‚ ÔÂ‰‚‡ËÚÂÎ¸ÌÓ ÔÓ-
„ÂÚ˚Â ÔÓ·ËÍË, ÔÓ„ÛÊÂÌÌ˚Â ‚ ‚Ó‰Û ‚ ÚÂÏÓÒÚ‡-
ÚÂ UTU-3. èÓ·ËÍË Á‡Í˚‚‡ÎË Ú‡Í, ̃ ÚÓ·˚ ÔÓ·ÍË
Ì‡ıÓ‰ËÎËÒ¸ ÌËÊÂ ÛÓ‚Ìfl ‚Ó‰˚ ‚ ÚÂÏÓÒÚ‡ÚÂ. 

èÓÒÎÂ ‚˚ÎÂÚ‡ ËÏ‡„Ó ÂÊÂ˜‡ÒÌÓ ÓÚ·Ë‡ÎË Ò‡Ï-
ˆÓ‚, ÍÓÚÓ˚ı ÒÍÂ˘Ë‚‡ÎË Ò ‚Ë„ËÌÌ˚ÏË 3-‰ÌÂ‚-
Ì˚ÏË Ò‡ÏÍ‡ÏË. åÛı ÔÓÏÂ˘‡ÎË Ì‡ ËÁ˛ÏÌÓ-‰ÓÊ-
ÊÂ‚Û˛ ÒÂ‰Û Ë ÒÚ‡‚ËÎË ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚Â ÒÍÂ˘Ë-
‚‡ÌËfl ‚ ÒÓÓÚÌÓ¯ÂÌËË Ó‰ËÌ Ò‡ÏÂˆ Í Ó‰ÌÓÈ Ò‡ÏÍÂ. Ç
ÚÂ˜ÂÌËÂ 3 ÒÛÚ Ò‡ÏˆÓ‚ ÂÊÂ‰ÌÂ‚ÌÓ ÔÂÂÒ‡ÊË‚‡ÎË ‚
‰Û„ËÂ ÔÓ·ËÍË Í Ò‡ÏÍ‡Ï, ‡ Ò‡ÏÓÍ ÓÒÚ‡‚ÎflÎË ‚
ÚÂı ÊÂ ÔÓ·ËÍ‡ı Â˘Â Ì‡ 6 ÒÛÚ. èÓÎÛ˜‡ÎË ÚË ÔÓ-

ÒÎÂ‰Ó‚‡ÚÂÎ¸Ì˚Â ÔÂÂÍË‰ÍË, ̃ ÚÓ ÔÓÁ‚ÓÎflÎÓ ÓˆÂÌË-
‚‡Ú¸ ‰ËÌ‡ÏËÍÛ ËÁÛ˜‡ÂÏ˚ı ÒÓ·˚ÚËÈ ‚ ÔÓÒÎÂ‰Ó‚‡-
ÚÂÎ¸Ì˚ı ÒÚ‡‰Ëflı ÒÔÂÏ‡ÚÓ„ÂÌÂÁ‡. Ç Í‡Ê‰ÓÈ ÔÓ‚ÚÓ-
ÌÓÒÚË ÒÚ‡‚ËÎË ËÌÚ‡ÍÚÌ˚È ÍÓÌÚÓÎ¸.ê‡Á‚ËÚËÂ
ÔÓÚÓÏÒÚ‚‡ ÔÓËÒıÓ‰ËÎÓ ÔË ÚÂÏÔÂ‡ÚÛÂ 24 

 

±

 

 0.5°ë. 

ó‡ÒÚÓÚÛ ËÒÍÎ˛˜ËÚÂÎ¸Ì˚ı ÓÒÓ·ÂÈ, ÓÚÎË˜‡˛-
˘ËıÒfl ÔÓ ÙÂÌÓÚËÔÛ ÓÚ ÌÓÏ‡Î¸Ì˚ı, ÓÔÂ‰ÂÎflÎË ‚
ÔÓÚÓÏÒÚ‚Â F1, Í‡Í ÓÚÌÓ¯ÂÌËÂ ˜ËÒÎ‡ ÓÒÓ·ÂÈ ÒÓÓÚ-
‚ÂÚÒÚ‚Û˛˘Â„Ó ÙÂÌÓÚËÔË˜ÂÒÍÓ„Ó ÍÎ‡ÒÒ‡ Í ˜ËÒÎÛ
ÌÓÏ‡Î¸Ì˚ı Ò‡ÏÓÍ ÔÎ˛Ò ˜ËÒÎÓ ËÒÍÎ˛˜ËÚÂÎ¸Ì˚ı
Ò‡ÏˆÓ‚. ÑÎfl Û˜ÂÚ‡ ̃ ‡ÒÚÓÚ˚ Ì‡Û¯ÂÌËÈ ÒÂ„Â„‡ˆËË
ÓÚˆÓ‚ÒÍËı Ë Ï‡ÚÂËÌÒÍËı ıÓÏÓÒÓÏ, ÔË‚Ó‰fl˘Ëı
Í ÔÓfl‚ÎÂÌË˛ ËÒÍÎ˛˜ËÚÂÎ¸Ì˚ı ÔÓÚÓÏÍÓ‚ ÔË ‰ÂÈ-
ÒÚ‚ËË íò Ì‡ „‡ÏÂÚÓ„ÂÌÂÁ Ëı ÓÚˆÓ‚, ·˚ÎË ËÒÔÓÎ¸-
ÁÓ‚‡Ì˚ ÎËÌËË, ‚ ÍÓÚÓ˚ı ï- Ë Y-ıÓÏÓÒÓÏ˚ Ï‡-
ÍËÓ‚‡Ì˚ ‡ÁÎË˜Ì˚ÏË ÏÛÚ‡ˆËflÏË Ò ‚Ë‰ËÏ˚Ï
ÔÓfl‚ÎÂÌËÂÏ. àÒÔÓÎ¸ÁÛÂÏ˚Â ÒıÂÏ˚ ÒÍÂ˘Ë‚‡ÌËÈ
ÔÓÁ‚ÓÎflÎË ÔÓ ÙÂÌÓÚËÔÛ ÔÓÚÓÏÍÓ‚ Ó‰ÌÓ‚ÂÏÂÌÌÓ ËÒ-
ÒÎÂ‰Ó‚‡Ú¸ ÌÂ‡ÒıÓÊ‰ÂÌËÂ Ë ÔÓÚÂË Í‡Í ÓÚˆÓ‚ÒÍËı,
Ú‡Í Ë Ï‡ÚÂËÌÒÍËı ÔÓÎÓ‚˚ı ıÓÏÓÒÓÏ (ËÒÛÌÓÍ). 

ÇÒÂ ˝ÍÒÔÂËÏÂÌÚ˚ ÔÓ‚Ó‰ËÎË ÌÂ ÏÂÌÂÂ ˜ÂÏ ‚ 5
ÔÓ‚ÚÓÌÓÒÚflı. ëÚ‡ÚËÒÚË˜ÂÒÍÛ˛ Ó·‡·ÓÚÍÛ ‰‡ÌÌ˚ı
ÔÓ‚Ó‰ËÎË ÔË ÔÓÏÓ˘Ë 

 

t

 

-ÍËÚÂËfl ëÚ¸˛‰ÂÌÚ‡, 

 

t

 

-
ÍËÚÂËfl ëÚ¸˛‰ÂÌÚ‡ Ò ÔÂÓ·‡ÁÓ‚‡ÌËÂÏ îË¯Â‡ Ë
ÏÂÚÓ‰‡ 

 

χ

 

2

 

 ÔË ÛÓ‚ÌÂ ÁÌ‡˜ËÏÓÒÚË 0.05. [30].

 

êÖáìãúíÄíõ

 

ä‡Í ÒÎÂ‰ÛÂÚ ËÁ ‰‡ÌÌ˚ı Ú‡·Î.1, 2, íò (37°ë, 1 ̃ )
ËÌ‰ÛˆËÛÂÚ ÔÓfl‚ÎÂÌËÂ ËÒÍÎ˛˜ËÚÂÎ¸Ì˚ı Ò‡ÏÓÍ Ë
Ò‡ÏˆÓ‚, „ÂÌÂÚË˜ÂÒÍÓÂ ÔÓËÒıÓÊ‰ÂÌËÂ ÍÓÚÓ˚ı
‡ÁÎË˜ÌÓ (ËÒ. 1). ç‡ ÒÛ˘ÂÒÚ‚Ó‚‡ÌËÂ ̃ Û‚ÒÚ‚ËÚÂÎ¸-
ÌÓÈ Í ÚÂÔÎÓ‚ÓÏÛ ‚ÓÁ‰ÂÈÒÚ‚Ë˛ ÒÚ‡‰ËË ÒÔÂÏ‡ÚÓ„Â-
ÌÂÁ‡ ÛÍ‡Á˚‚‡ÂÚ ÚÓ, ˜ÚÓ ˜‡ÒÚÓÚ‡ ËÒÍÎ˛˜ËÚÂÎ¸Ì˚ı
ÓÒÓ·ÂÈ Á‡‚ËÒËÚ ÓÚ ‚ÓÁ‡ÒÚ‡ ÍÛÍÓÎÓÍ ‚ ÏÓÏÂÌÚ ‚ÓÁ-
‰ÂÈÒÚ‚Ëfl Ë ÔÂËÓ‰‡ Â„ËÒÚ‡ˆËË Ï‡ÍÒËÏ‡Î¸ÌÓÈ
˜‡ÒÚÓÚ˚ ËÒÍÎ˛˜ËÚÂÎ¸Ì˚ı ÔÓÚÓÏÍÓ‚, ÔÓÎÛ˜ÂÌÌ˚ı
‚ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸Ì˚ı ÒÛÚÓ˜Ì˚ı ÔÂÂÍË‰Í‡ı. í‡Í,
‚ÓÁ‰ÂÈÒÚ‚ËÂ Ì‡ ÍÛÍÓÎÓÍ ‚ ‚ÓÁ‡ÒÚÂ 24, 48 Ë 60 ˜
ÔË‚Ó‰ËÚ Í ÚÓÏÛ, ˜ÚÓ Ï‡ÍÒËÏ‡Î¸ÌÛ˛ ˜‡ÒÚÓÚÛ ÔÓ-
fl‚ÎÂÌËfl ËÒÍÎ˛˜ËÚÂÎ¸Ì˚ı ÓÒÓ·ÂÈ Â„ËÒÚËÓ‚‡ÎË
‚ ÔÓÚÓÏÒÚ‚Â, ÔÓÎÛ˜ÂÌÌÓÏ ÓÚ ÒÍÂ˘Ë‚‡ÌËfl ‚ 1-Â, 2-Â
ËÎË 3-Ë ÒÛÚÍË ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ. èË Ó·‡·ÓÚÍÂ ÍÛ-
ÍÓÎÓÍ ‚ ‚ÓÁ‡ÒÚÂ 48 Ë 60 ˜ ˜‡ÒÚÓÚ‡ ËÒÍÎ˛˜ËÚÂÎ¸-
Ì˚ı ÓÒÓ·ÂÈ ÒÂ‰Ë ÔÓÚÓÏÍÓ‚, ÔÓÎÛ˜ÂÌÌ˚ı ÓÚ ÒÍÂ-
˘Ë‚‡ÌËfl ‚ 1-Â ÒÛÚ Ë ÔÂ‚˚Â 2 ÒÛÚ, ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ,
ÌÂ ÓÚÎË˜‡ÂÚÒfl ÓÚ ÍÓÌÚÓÎ¸ÌÓÈ. ùÚÓ ÔÓÁ‚ÓÎflÂÚ
ÔÂ‰ÔÓÎÓÊËÚ¸, ˜ÚÓ ‚ÓÁ‰ÂÈÒÚ‚ËÂ íò (37°ë, 1 ˜) Ì‡
ÒÔÂÏ‡ÚÓÁÓË‰˚ Ë ÒÔÂÏ‡ÚË‰˚ ÌÂ ‚ÎËflÂÚ Ì‡ ‡Ò-
ıÓÊ‰ÂÌËÂ Í‡Í ÓÚˆÓ‚ÒÍËı, Ú‡Í Ë Ï‡ÚÂËÌÒÍËı ıÓ-
ÏÓÒÓÏ ÔÓÒÎÂ ÓÔÎÓ‰ÓÚ‚ÓÂÌËfl ÒÔÂÏËflÏË, ÍÓÚÓ-
˚Â ‚ ÏÓÏÂÌÚ ‚ÓÁ‰ÂÈÒÚ‚Ëfl ÛÊÂ ÔÓ¯ÎË ÒÚ‡‰Ë˛
ÏÂÈÓÁ‡. èË ˝ÚÓÏ ‚Ó ‚ÒÂı ‚‡Ë‡ÌÚ‡ı ÓÔ˚Ú‡ ˜‡ÒÚÓ-
Ú‡ ‚ÓÁÌËÍÌÓ‚ÂÌËfl ËÒÍÎ˛˜ËÚÂÎ¸Ì˚ı ÓÒÓ·ÂÈ ‚
ÔÓÚÓÏÒÚ‚Â Ò‡ÏˆÓ‚ 

 

y cv sbr

 

10

 

/

 

Dp (1;Y) y

 

+

 

 ‰ÓÒÚÓ‚ÂÌÓ
‚˚¯Â ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Â„Ó ÁÌ‡˜ÂÌËfl ‚ ÔÓÚÓÏÒÚ‚Â
Ò‡ÏˆÓ‚

 

 y ct

 

/

 

Dp (1;Y) y

 

+

 

.
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ÑÂÈÒÚ‚ËÂ „ËÔÂÚÂÏËË Ì‡ ÏÂÈÓˆËÚ˚ Ò‡ÏˆÓ‚

 

 Drosophila melanogaster 

 

3

 

ä‡Í ÔÓÍ‡Á‡ÌÓ ‚ Ú‡·Î. 1, 2, ‚ ÔÓÚÓÏÒÚ‚Â Ò‡ÏˆÓ‚,
ÔÓ‰‚Â„¯ËıÒfl ‰ÂÈÒÚ‚Ë˛ íò (37°ë, 1 ˜) Ì‡ ÒÚ‡‰ËË
ÍÛÍÓÎÍË, ÔÓÎÛ˜ÂÌ˚ ‡ÁÎË˜Ì˚Â ÙÂÌÓÚËÔË˜ÂÒÍËÂ
ÍÎ‡ÒÒ˚ ËÒÍÎ˛˜ËÚÂÎ¸Ì˚ı ÓÒÓ·ÂÈ. Ç Ú‡·Î. 1 Ë 2
Í‡Ê‰˚È ËÁ ÙÂÌÓÚËÔË˜ÂÒÍËı ÍÎ‡ÒÒÓ‚ ÔÂ‰ÒÚ‡‚ÎÂÌ
ÔÓ‰ ÚÂÏ ÊÂ ÌÓÏÂÓÏ, ˜ÚÓ Ë Ì‡ ËÒÛÌÍÂ. îÂÌÓÚËÔË-
˜ÂÒÍËÂ ÍÎ‡ÒÒ˚ ËÒÍÎ˛˜ËÚÂÎ¸Ì˚ı Ë ÌÓÏ‡Î¸Ì˚ı
ÓÒÓ·ÂÈ, ÔÓÎÛ˜‡ÂÏ˚ı ‚ ÒÍÂ˘Ë‚‡ÌËË Ò‡ÏˆÓ‚ 

 

y
ct

 

/

 

Dp (1;Y) y

 

+

 

 Ò Ò‡ÏÍ‡ÏË 

 

y ct B

 

 (Ú‡·Î. 2), ‰‡Ì˚ ‚ ÒÓ-
ÓÚ‚ÂÚÒÚ‚ËË Ò ÚÓÈ ÊÂ ÍÎ‡ÒÒËÙËÍ‡ˆËÂÈ. àÒÔÓÎ¸ÁÛÂ-
Ï˚Â Ì‡ÏË ÒıÂÏ˚ ÒÍÂ˘Ë‚‡ÌËÈ ÔÓ ÙÂÌÓÚËÔÛ ÔÓÚÓÏ-
ÍÓ‚ ÔÓÁ‚ÓÎfl˛Ú ‚ ·ÓÎ¸¯ËÌÒÚ‚Â ÒÎÛ˜‡Â‚ Ó‰ÌÓÁÌ‡˜ÌÓ
ÓÔÂ‰ÂÎËÚ¸, ‚ ÂÁÛÎ¸Ú‡ÚÂ Í‡ÍÓ„Ó „ÂÌÂÚË˜ÂÒÍÓ„Ó
ÒÓ·˚ÚËfl ÏÓÊÂÚ ÔÓfl‚ËÚ¸Òfl ËÒÍÎ˛˜ËÚÂÎ¸Ì‡fl ÓÒÓ·¸
ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Â„Ó ÙÂÌÓÚËÔ‡ (ËÒÛÌÓÍ). èË ̋ ÚÓÏ
ÔÓÚÓÏÍË ÍÎ‡ÒÒÓ‚ 1–9 fl‚Îfl˛ÚÒfl ËÒÍÎ˛˜ËÚÂÎ¸Ì˚-
ÏË, ‡ ÔÓÚÓÏÍË ÍÎ‡ÒÒÓ‚ 10–11 – ÌÓÏ‡Î¸Ì˚ÏË. 

èÓÚÓÏÍË ÍÎ‡ÒÒÓ‚ 1 Ë 2 ÏÓ„ÛÚ ‚ÓÁÌËÍ‡Ú¸ ‚ Â-
ÁÛÎ¸Ú‡ÚÂ ÌÂ‡ÒıÓÊ‰ÂÌËfl Ë ÔÓÚÂ¸ Ï‡ÚÂËÌÒÍËı
ÔÓÎÓ‚˚ı ıÓÏÓÒÓÏ ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ. äÎ‡ÒÒ 3 ÏÓ-
ÊÂÚ ÔÓfl‚ÎflÚ¸Òfl ‚ ÂÁÛÎ¸Ú‡ÚÂ ÌÂ‡ÒıÓÊ‰ÂÌËfl ÓÚ-
ˆÓ‚ÒÍËı ï- Ë Y-ıÓÏÓÒÓÏ ËÎË Ú‡ÌÒÎÓÍ‡ˆËË
Û˜‡ÒÚÍ‡ ì-ıÓÏÓÒÓÏ˚, Ï‡ÍËÓ‚‡ÌÌÓ„Ó ‡ÎÎÂÎÂÏ 

 

y

 

+

 

,

Ì‡ ÓÚˆÓ‚ÒÍÛ˛ ï-ıÓÏÓÒÓÏÛ ËÎË ‡ÛÚÓÒÓÏÛ. äÎ‡ÒÒ 4
ÏÓÊÂÚ ‚ÓÁÌËÍ‡Ú¸ ‚ ÒÎÛ˜‡Â ÔÓÚÂË ÓÚˆÓ‚ÒÍËı ÔÓ-
ÎÓ‚˚ı ıÓÏÓÒÓÏ, ‡ ÍÎ‡ÒÒ 5 – ÔË ÛÚ‡ÚÂ Ï‡ÍÂ‡
Y-ıÓÏÓÒÓÏ˚ – 

 

y

 

+

 

. èË˜ËÌÓÈ ÔÓfl‚ÎÂÌËfl ÍÎ‡ÒÒ‡ 6
ÏÓÊÂÚ ÒÚ‡Ú¸ ÔÓÚÂfl Ï‡ÚÂËÌÒÍËı ï-ıÓÏÓÒÓÏ Ë
Ú‡ÌÒÎÓÍ‡ˆËfl Û˜‡ÒÚÍ‡, Ï‡ÍËÓ‚‡ÌÌÓ„Ó 

 

y

 

+

 

, Ì‡ ÓÚ-
ˆÓ‚ÒÍÛ˛ ï-ıÓÏÓÒÓÏÛ ËÎË ‡ÛÚÓÒÓÏÛ; ÍÎ‡ÒÒ‡ 7 –
ÌÂ‡ÒıÓÊ‰ÂÌËÂ ÓÚˆÓ‚ÒÍËı ï Ë Y-ıÓÏÓÒÓÏ Ë ÔÓ-
ÚÂfl Ï‡ÚÂËÌÒÍËı ÔÓÎÓ‚˚ı ıÓÏÓÒÓÏ; ÍÎ‡ÒÒ‡ 8 –
ÌÂ‡ÒıÓÊ‰ÂÌËÂ Ï‡ÚÂËÌÒÍËı ï-ıÓÏÓÒÓÏ Ë ÔÓÚÂ-
fl ÓÚˆÓ‚ÒÍÓÈ ÔÓÎÓ‚ÓÈ ıÓÏÓÒÓÏ˚ ËÎË ÌÂ‡ÒıÓÊ-
‰ÂÌËÂ Ï‡ÚÂËÌÒÍËı ï-ıÓÏÓÒÓÏ Ë ÛÚ‡Ú‡ Û˜‡ÒÚÍ‡
Y-ıÓÏÓÒÓÏ˚, Ï‡ÍËÓ‚‡ÌÌÓ„Ó 

 

y

 

+

 

; ÍÎ‡ÒÒ‡ 9 – ÌÂ-
‡ÒıÓÊ‰ÂÌËÂ ÓÚˆÓ‚ÒÍËı ï-ıÓÏÓÒÓÏ Ë ÔÓÚÂfl Ï‡-
ÚÂËÌÒÍÓÈ ï-ıÓÏÓÒÓÏ˚.

èË ˝ÚÓÏ ‚ÒÂ ÍÎ‡ÒÒ˚ ËÒÍÎ˛˜ËÚÂÎ¸Ì˚ı ÔÓÚÓÏ-
ÍÓ‚, ÍÓÏÂ ÍÎ‡ÒÒÓ‚ 3 Ë 8, fl‚Îfl˛ÚÒfl ÛÌËÍ‡Î¸Ì˚ÏË,
Ú.Â. Ëı ÙÂÌÓÚËÔ Ó‰ÌÓÁÌ‡˜ÌÓ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ÓÔÂ-
‰ÂÎÂÌÌÓÏÛ Ì‡·ÓÛ ÔÓÎÓ‚˚ı ıÓÏÓÒÓÏ. ÑÎfl ÓÚ‚ÂÚ‡
Ì‡ ‚ÓÔÓÒ Ó ıÓÏÓÒÓÏÌÓÏ Ì‡·ÓÂ ÔÓÚÓÏÍÓ‚ ÍÎ‡Ò-
ÒÓ‚ 3 Ë 8, ÍÓÚÓ˚Â ‚ ÔÂ‰ÂÎ‡ı Í‡Ê‰Ó„Ó ÙÂÌÓÚËÔË-
˜ÂÒÍÓ„Ó ÍÎ‡ÒÒ‡ ÌÂ ‡ÁÎË˜‡˛ÚÒfl ÏÂÊ‰Û ÒÓ·ÓÈ ÔÓ
ÙÂÌÓÚËÔÛ, ÌÓ ÏÓ„ÎË ÔÓfl‚ËÚ¸Òfl ‚ ÂÁÛÎ¸Ú‡ÚÂ ‡Á-

 

É‡ÏÂÚ˚
Ò‡ÏÍË

ï‡‡ÍÚÂ-
ËÒÚËÍ‡

y

 

+

 

y

 

+

 

y cv 

 

sbr

 

10

 

y cv 

 

sbr

 

10

 

É‡ÏÂÚ˚ Ò‡Ïˆ‡

 

0

 

í‡ÌÒÎÓÍ‡ˆËfl
ÎÓÍÛÒ‡ y

 

+

 

 Ì‡
‰Û„Û˛

ıÓÏÓÏÓÏÛ

 

y cv 

 

sbr

 

10

 

y cv 

 

sbr

 

10

 

y ct B

y ct B

ÉÂÌÓÚËÔ

ÉÂÌÓÚËÔ

îÂÌÓÚËÔ

îÂÌÓÚËÔ

‹
ÙÂÌÓÚËÔ.

ÍÎ‡ÒÒ‡

‹
ÙÂÌÓÚËÔ.

ÍÎ‡ÒÒ‡

ÉÂÌÓÚËÔ

îÂÌÓÚËÔ

‹
ÙÂÌÓÚËÔ.

ÍÎ‡ÒÒ‡

y ct B

0

10 11 3 34 5 -

-

-

-

-

-
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-

-

-

-
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y cv
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�

 

y ct B

 

ÙÂÚËÎ¸Ì˚È

 

�

 

y ct B

 

ÒÚÂËÎ¸Ì˚È

 

�

 

+/

 

B

 

�

 

+/

 

B

 

�

 

y +/

 

B

 

�

 

ct B

 

ÙÂÚËÎ¸Ì˚È

 

�

 

ct
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�

 

y ct

 

 

 

B

 

8

-

-

-

 

�

 

y cv

 

ÒÚÂËÎ¸Ì˚È

 

�

 

cv
ÙÂÚËÎ¸Ì˚È

-

72

--

-

1

-

-

-

 

îÂÌÓÚËÔË˜ÂÒÍËÂ ÍÎ‡ÒÒ˚ ÔÓÚÓÏÍÓ‚, ÔÓÎÛ˜‡ÂÏ˚ı ÓÚ ÒÍÂ˘Ë‚‡ÌËfl ÔÓ‰‚Â„ÌÛÚ˚ı ÚÂÔÎÓ‚ÓÏÛ ‚ÓÁ‰ÂÈÒÚ‚Ë˛ Ò‡ÏˆÓ‚ ÎËÌËË

 

y cv sbr

 

10

 

/

 

Dp(1; Y)y

 

+

 

 

 

D. melanogaster

 

 Ò Ò‡ÏÍ‡ÏË 

 

y ct B

 

. äÛÒË‚ÓÏ ‚˚‰ÂÎÂÌ˚ ÓÒÓ·Ë, ËÏÂ˛˘ËÂ ‰‚Â ÔÓÎÓ‚˚Â ıÓÏÓÒÓÏ˚,
Ó·Â ËÁ ÍÓÚÓ˚ı ÔÓÎÛ˜ÂÌ˚ ÓÚ Ó‰ÌÓ„Ó ËÁ Ó‰ËÚÂÎÂÈ. áÌ‡Í “–” Ó·ÓÁÌ‡˜‡ÂÚ ÌÂÊËÁÌÂÒÔÓÒÓ·ÌÛ˛ ÓÒÓ·¸.
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ä¸Â„‡‡‰, å‡ÏÓÌ

 

ÎË˜Ì˚ı „ÂÌÂÚË˜ÂÒÍËı ÒÓ·˚ÚËÈ, ÚÂ·ÛÂÚÒfl ÔÓ‚Â-
‰ÂÌËÂ ‰ÓÔÓÎÌËÚÂÎ¸ÌÓ„Ó „ÂÌÂÚË˜ÂÒÍÓ„Ó ‡Ì‡ÎËÁ‡. 

Ç fl‰Â ÒÎÛ˜‡Â‚ (ÍÎ‡ÒÒ˚ 7, 8, 9) ÓÚÏÂ˜ÂÌÓ ÔÓfl‚-
ÎÂÌËÂ ËÒÍÎ˛˜ËÚÂÎ¸Ì˚ı ÓÒÓ·ÂÈ, ÙÂÌÓÚËÔ ÍÓÚÓ-
˚ı ÔÓÁ‚ÓÎflÂÚ ÔÂ‰ÔÓÎÓÊËÚ¸ Ì‡ÎË˜ËÂ Û ÌËı ÚÓÎ¸-
ÍÓ ‰‚Ûı ÔÓÎÓ‚˚ı ıÓÏÓÒÓÏ, Ó·Â ËÁ ÍÓÚÓ˚ı ÔÓÎÛ-
˜ÂÌ˚ ÓÚ Ó‰ÌÓ„Ó Ó‰ËÚÂÎfl. çÂ ËÒÍÎ˛˜ÂÌÓ, ˜ÚÓ
Ú‡ÍËÂ ËÒÍÎ˛˜ËÚÂÎ¸Ì˚Â ÓÒÓ·Ë ÔÂ‚ÓÌ‡˜‡Î¸ÌÓ ·˚-
ÎË ÚËÒÓÏËÍ‡ÏË Ë ‚ÓÒÒÚ‡ÌÓ‚ËÎË ‰ËÔÎÓË‰Ì˚È Ì‡-
·Ó ıÓÏÓÒÓÏ ‚ ÂÁÛÎ¸Ú‡ÚÂ ÔÓÚÂË ÎË¯ÌÂÈ ıÓÏÓ-
ÒÓÏ˚ ‚ ÔÂ‚˚ı ÏËÚÓÚË˜ÂÒÍËı ‰ÂÎÂÌËflı ˝Ï·ËÓÌ‡.

äÓÏÂ ÚÓ„Ó, ËÒÔÓÎ¸ÁÛÂÏ‡fl Ì‡ÏË ÒıÂÏ‡ ÒÍÂ˘Ë-
‚‡ÌËfl ÌÂ ÔÓÁ‚ÓÎflÎ‡ ÔÓ ÙÂÌÓÚËÔÛ ÔÓÚÓÏÍÓ‚ ÓÔÂ-
‰ÂÎËÚ¸, ÔÓËÁÓ¯ÎÓ ÎË Ì‡Û¯ÂÌËÂ ‡ÒıÓÊ‰ÂÌËfl
Ï‡ÚÂËÌÒÍËı ıÓÏÓÒÓÏ ‚ ÏÂÈÓÁÂ Û Ò‡ÏÍË (Í‡Í ÔÓ-
Í‡Á‡ÌÓ Ì‡ ËÒÛÌÍÂ), ËÎË ËÒÍÎ˛˜ËÚÂÎ¸Ì˚Â ÔÓÚÓÏ-
ÍË Ò Ì‡Û¯ÂÌÌ˚Ï ˜ËÒÎÓÏ Ï‡ÚÂËÌÒÍËı ıÓÏÓÒÓÏ
ÔÓfl‚ËÎËÒ¸ ‚ ÂÁÛÎ¸Ú‡ÚÂ ÌÂ‡ÒıÓÊ‰ÂÌËfl ËÎË ÔÓ-
ÚÂ¸ Ï‡ÚÂËÌÒÍËı ï-ıÓÏÓÒÓÏ ‚ ÔÂ‚ÓÏ ‰ÂÎÂÌËË
ÏËÚÓÁ‡ ÔÓÒÎÂ Ó·˙Â‰ËÌÂÌËfl ÔÓÌÛÍÎÂÛÒÓ‚. èËÌË-
Ï‡fl ‚Ó ‚ÌËÏ‡ÌËÂ ˝ÚÓ Ó·ÒÚÓflÚÂÎ¸ÒÚ‚Ó, Ï˚ Ì‡ ÓÒÌÓ-
‚‡ÌËË ÙÂÌÓÚËÔ‡ ËÒÍÎ˛˜ËÚÂÎ¸Ì˚ı ÔÓÚÓÏÍÓ‚ ÏÓ-
ÊÂÏ ÚÓÎ¸ÍÓ ÍÓÌÒÚ‡ÚËÓ‚‡Ú¸ ÂÁÛÎ¸Ú‡Ú Ì‡Û¯Â-

ÌËfl ÒÂ„Â„‡ˆËË Ï‡ÚÂËÌÒÍËı ËÎË ÓÚˆÓ‚ÒÍËı
ÔÓÎÓ‚˚ı ıÓÏÓÒÓÏ.

èÓ‚˚¯ÂÌËÂ ˜‡ÒÚÓÚ˚ ‚ÒÂı ÍÎ‡ÒÒÓ‚ ËÒÍÎ˛˜Ë-
ÚÂÎ¸Ì˚ı ÓÒÓ·ÂÈ ‚ ÔÓÚÓÏÒÚ‚Â Ò‡ÏˆÓ‚ 
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 ‚ ÓÒÌÓ‚-
ÌÓÏ ÔËıÓ‰ËÚÒfl Ì‡ ÔÂËÓ‰ Â‡ÎËÁ‡ˆËË ÒÔÂÏËÂ‚,
ÍÓÚÓ˚Â ‚ ÔÂËÓ‰ ÚÂÔÎÓ‚ÓÈ Ó·‡·ÓÚÍË Ì‡ıÓ‰Ë-
ÎËÒ¸ Ì‡ ÒÚ‡‰ËË ÏÂÈÓÁ‡. í‡Í, ÔË ÚÂÔÎÓ‚ÓÈ Ó·‡-
·ÓÚÍÂ ÍÛÍÓÎÓÍ ‚ ‚ÓÁ‡ÒÚÂ 24, 48 Ë 72 ˜ ˜‡ÒÚÓÚ‡ ËÒ-
ÍÎ˛˜ËÚÂÎ¸Ì˚ı ÓÒÓ·ÂÈ ·˚Î‡ Ï‡ÍÒËÏ‡Î¸ÌÓÈ ‚
ÔÓÚÓÏÒÚ‚Â, ÔÓÎÛ˜ÂÌÌÓÏ ÓÚ ÒÍÂ˘Ë‚‡ÌËfl ‚ 1-Â, 2-Â
Ë 3-Ë ÒÛÚ, ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ. 

í‡ÍËÏ Ó·‡ÁÓÏ, ‰ÂÈÒÚ‚ËÂ íò (37°ë, 1 ˜) Ì‡
ÏÂÈÓˆËÚ˚ Ò‡ÏˆÓ‚, Ì‡ıÓ‰Ë‚¯ËıÒfl ‚ ÏÓÏÂÌÚ ‚ÓÁ-
‰ÂÈÒÚ‚Ëfl Ì‡ ÒÚ‡‰ËË ÍÛÍÓÎÍË, ÔË‚Ó‰ËÚ Í Ì‡Û¯Â-
ÌË˛ ÒÂ„Â„‡ˆËË Í‡Í ÓÚˆÓ‚ÒÍËı, Ú‡Í Ë Ï‡ÚÂËÌÒÍËı
ÔÓÎÓ‚˚ı ıÓÏÓÒÓÏ. èË ˝ÚÓÏ ‚ÒÂ ÍÎ‡ÒÒ˚ ËÒÍÎ˛-
˜ËÚÂÎ¸Ì˚ı ÓÒÓ·ÂÈ ÏÓÊÌÓ Ó·Ì‡ÛÊËÚ¸ ‚ ÔÓÚÓÏ-
ÒÚ‚Â Ò‡ÏˆÓ‚ Ó·ÂËı ËÁÛ˜ÂÌÌ˚ı ÎËÌËÈ. é‰Ì‡ÍÓ ˜‡-
ÒÚÓÚ‡ ËÒÍÎ˛˜ËÚÂÎ¸Ì˚ı ÓÒÓ·ÂÈ ÔË·ÎËÁËÚÂÎ¸ÌÓ ‚
2 ‡Á‡ ‚˚¯Â ‚ ÔÓÚÓÏÒÚ‚Â Ò‡ÏˆÓ‚, „ÂÏËÁË„ÓÚÌ˚ı
ÔÓ ÏÛÚ‡ˆËË 
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10, ̃ ÂÏ ‚ ÔÓÚÓÏÒÚ‚Â Ò‡ÏˆÓ‚, ÌÂ ÌÂÒÛ-
˘Ëı ‰‡ÌÌÓÈ ÏÛÚ‡ˆËË.

í‡·ÎËˆ‡ 1.  ó‡ÒÚÓÚ‡ ËÒÍÎ˛˜ËÚÂÎ¸Ì˚ı ÔÓÚÓÏÍÓ‚, ÔÓÎÛ˜ÂÌÌ˚ı ÓÚ ÒÍÂ˘Ë‚‡ÌËfl ËÌÚ‡ÍÚÌ˚ı Ò‡ÏÓÍ y ct B Ò Ò‡Ïˆ‡ÏË
y cv sbr10/Dp (1;Y) y+, ÔÓ‰‚Â„ÌÛÚ˚ÏË ‰ÂÈÒÚ‚Ë˛ íò (37°ë, 1 ˜) Ì‡ ÒÚ‡‰ËË ÍÛÍÓÎÍË
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éÔ˚Ú 24 1 1182 1.9* 1.0* 1.7* 1.9* 1.7* 0.4 1.6* 1.3* 0.3

2 1240 1.6* 0.8* 1.5* 1.5* 1.6* 0.2 1.3* 1.3* 0.1

3 1341 0.5 0.2 0.2 0.9* 0.9* 0.1 0.6 0.9* 0.1

éÔ˚Ú 48 1 1109 0.3 0.1 0.4 0.4 0.3 0.2 0.2 0.5 0

2 1245 2.1* 1.9* 2.0* 1.8* 1.0* 0.3 2.2* 1.6* 0.2

3 1324 1.5* 0.6 1.4* 1.0* 1.2* 0.2 1.3* 1.3* 0.4

éÔ˚Ú 60 1 1290 0 0 0.2 0.2 0.4 0.2 0.5 0.4 0.1

2 1280 0.1 0.1 0.2 0.1 0.9* 0.1 0.3 0.5 0.1

3 1387 1.2* 0.9* 1.6* 1.4* 1.0* 0.4 2.2* 2.2* 0.3

äÓÌÚÓÎ¸ 1 1233 0 0 0.1 0.1 0.5 0 0 0 0

2 1369 0 0 0.1 0.2 0.3 0 0 0 0

3 1407 0 0.1 0 0.1 0.4 0 0 0 0

* ÑÓÒÚÓ‚ÂÌ˚Â ÓÚÎË˜Ëfl ‰‡ÌÌ˚ı ‚ ÓÔ˚ÚÂ ÓÚ ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Ëı ‰‡ÌÌ˚ı ‚ ÍÓÌÚÓÎÂ ÔË ÛÓ‚ÌÂ ÁÌ‡˜ËÏÓÒÚË ê < 0.05.
èËÏÂ˜‡ÌËÂ. ÇÓÁÏÓÊÌ˚Â ÔË˜ËÌ˚ ‚ÓÁÌËÍÌÓ‚ÂÌËfl ËÒÍÎ˛˜ËÚÂÎ¸Ì˚ı ÓÒÓ·ÂÈ: 1 – ÌÂ‡ÒıÓÊ‰ÂÌËÂ Ï‡ÚÂËÌÒÍËı ï-ıÓÏÓÒÓÏ; 2 –
ÔÓÚÂfl Ï‡ÚÂËÌÒÍËı ÔÓÎÓ‚˚ı ıÓÏÓÒÓÏ; 3 – ÌÂ‡ÒıÓÊ‰ÂÌËÂ ÓÚˆÓ‚ÒÍËı ï Ë Y-ıÓÏÓÒÓÏ ËÎË Ú‡ÌÒÎÓÍ‡ˆËfl Û˜‡ÒÚÍ‡, Ï‡ÍËÓ-
‚‡ÌÌÓ„Ó y+, Ì‡ ÓÚˆÓ‚ÒÍÛ˛ ï-ıÓÏÓÒÓÏÛ; 4 – ÔÓÚÂfl ÓÚˆÓ‚ÒÍËı ÔÓÎÓ‚˚ı ıÓÏÓÒÓÏ; 5 – ÛÚ‡Ú‡ Ï‡ÍÂ‡ Y-ıÓÏÓÒÓÏ˚; 6 – ÔÓÚÂfl
Ï‡ÚÂËÌÒÍËı ï-ıÓÏÓÒÓÏ Ë Ú‡ÌÒÎÓÍ‡ˆËfl Û˜‡ÒÚÍ‡, Ï‡ÍËÓ‚‡ÌÌÓ„Ó y+, Ì‡ ÓÚˆÓ‚ÒÍÛ˛ ï-ıÓÏÓÒÓÏÛ; 7 – ÌÂ‡ÒıÓÊ‰ÂÌËÂ ÓÚˆÓ‚-
ÒÍËı ï- Ë Y-ıÓÏÓÒÓÏ Ë ÔÓÚÂfl Ï‡ÚÂËÌÒÍËı ÔÓÎÓ‚˚ı ıÓÏÓÒÓÏ; 8 – ÌÂ‡ÒıÓÊ‰ÂÌËÂ Ï‡ÚÂËÌÒÍËı ï-ıÓÏÓÒÓÏ Ë ÔÓÚÂfl ÓÚ-
ˆÓ‚ÒÍÓÈ ÔÓÎÓ‚ÓÈ ıÓÏÓÒÓÏ˚ ËÎË ÌÂ‡ÒıÓÊ‰ÂÌËÂ Ï‡ÚÂËÌÒÍËı ï-ıÓÏÓÒÓÏ Ë ÛÚ‡Ú‡ Û˜‡ÒÚÍ‡ Y-ıÓÏÓÒÓÏ˚, Ï‡ÍËÓ‚‡ÌÌÓ„Ó
y+; 9 – ÌÂ‡ÒıÓÊ‰ÂÌËÂ ÓÚˆÓ‚ÒÍËı ï-ıÓÏÓÒÓÏ Ë ÔÓÚÂfl Ï‡ÚÂËÌÒÍÓÈ ï-ıÓÏÓÒÓÏ˚.
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éÅëìÜÑÖçàÖ

ÑÓÁÓÙËÎ‡ ÓÚÌÓÒËÚÒfl Í ÛÌËÍ‡Î¸Ì˚Ï ÏÓ‰ÂÎ¸-
Ì˚Ï Ó·˙ÂÍÚ‡Ï, ÔÓÁ‚ÓÎfl˛˘ËÏ „ÂÌÂÚË˜ÂÒÍËÏË ÏÂ-
ÚÓ‰‡ÏË ‡Ì‡ÎËÁËÓ‚‡Ú¸ Ì‡Û¯ÂÌËÂ ‡ÒıÓÊ‰ÂÌËfl
‚ÒÂı ıÓÏÓÒÓÏ „ÂÌÓÏ‡. èË ˝ÚÓÏ ÏÓÊÌÓ ÓÔÂ‰Â-
ÎËÚ¸, Û ÍÓ„Ó ËÁ Ó‰ËÚÂÎÂÈ ÔÓËÁÓ¯ÎÓ Ì‡Û¯ÂÌËÂ
‚ ‡ÒıÓÊ‰ÂÌËË ıÓÏÓÒÓÏ, Ë ‚ Í‡ÍÓÏ ‰ÂÎÂÌËË ÏÂÈ-
ÓÁ‡ ÓÌÓ ‚ÓÁÌËÍÎÓ.

éÒÓ·ÂÌÌÓÒÚ¸ ‰‡ÌÌÓ„Ó Ó·˙ÂÍÚ‡ Á‡ÍÎ˛˜‡ÂÚÒfl ‚
ÚÓÏ, ˜ÚÓ Í ÏÓÏÂÌÚÛ ÓÔÎÓ‰ÓÚ‚ÓÂÌËfl ‚ ÒÔÂÏ‡ÚÓ-
ˆËÚÂ ‰ÓÁÓÙËÎ˚ ÏÂÈÓÁ ÛÊÂ Á‡‚Â¯ÂÌ, ‡ ÓÓˆËÚ Ì‡-
ıÓ‰ËÚÒfl Ì‡ ÒÚ‡‰ËË ÏÂÚ‡Ù‡Á˚ ÔÂ‚Ó„Ó ‰ÂÎÂÌËfl
ÏÂÈÓÁ‡ [31–33]. èÓÌËÍÌÓ‚ÂÌËÂ ÒÔÂÏËfl ‚ flÈˆÓ
ËÌ‰ÛˆËÛÂÚ ˆÂÔ¸ ˆËÚÓÎÓ„Ë˜ÂÒÍËı ÒÓ·˚ÚËÈ, ·˚ÒÚ-
Ó ÒÏÂÌfl˛˘Ëı ‰Û„ ‰Û„‡. å‡ÚÂËÌÒÍÓÂ fl‰Ó Á‡-
Í‡Ì˜Ë‚‡ÂÚ ÏÂÈÓÁ Ë Ò·ÎËÊ‡ÂÚÒfl Ò ÏÛÊÒÍËÏ ÔÓ-
ÌÛÍÎÂÛÒÓÏ. ÑÓ Ì‡ÒÚÛÔÎÂÌËfl ÏÂÚ‡Ù‡Á˚ ÔÂ‚Ó„Ó ‰Â-
ÎÂÌËfl ‰Ó·ÎÂÌËfl Ï‡ÚÂËÌÒÍËÂ Ë ÓÚˆÓ‚ÒÍËÂ
ıÓÏÓÒÓÏ˚ ÔÓÒÚ‡ÌÒÚ‚ÂÌÌÓ ‡Á‰ÂÎÂÌ˚ Ì‡ ‚ÂÂÚÂ-
ÌÂ. ùÚÓÚ ÙÂÌÓÏÂÌ Ì‡Á˚‚‡ÂÚÒfl „ÓÌÓÏÂËÂÈ [34–36].

Ç ÔÂËÓ‰ ÏÂÈÓÁ‡ Û Ò‡ÏˆÓ‚ ÙÓÏËÛ˛ÚÒfl ˜ÂÁ-
‚˚˜‡ÈÌÓ ÚÂÔÎÓ˜Û‚ÒÚ‚ËÚÂÎ¸Ì˚Â ÒÚÛÍÚÛ˚, Ó·ÂÒ-
ÔÂ˜Ë‚‡˛˘ËÂ Ô‡‚ËÎ¸ÌÛ˛ ÒÂ„Â„‡ˆË˛ ıÓÏÓÒÓÏ
[37–41]. í‡ÍËÏ Ó·‡ÁÓÏ, ‚ÓÁÌËÍÌÓ‚ÂÌËÂ ÌÂ‡Ò-
ıÓÊ‰ÂÌËfl Ë ÔÓÚÂ¸ ÓÚˆÓ‚ÒÍËı ıÓÏÓÒÓÏ ÔË ÚÂÔ-
ÎÓ‚ÓÏ ‚ÓÁ‰ÂÈÒÚ‚ËË Ì‡ Ò‡ÏˆÓ‚ ÎÂ„ÍÓ Ó·˙flÒÌËÏÓ.

é‰Ì‡ÍÓ ‚ ‰‡ÌÌÓÈ ‡·ÓÚÂ ·˚ÎÓ ÔÓÍ‡Á‡ÌÓ, ˜ÚÓ ‰ÂÈ-
ÒÚ‚ËÂ íò (37°ë, 1 ˜) Ì‡ ÏÂÈÓÚË˜ÂÒÍËÂ ÍÎÂÚÍË Ò‡Ï-
ˆÓ‚ ÔË‚Ó‰ËÚ Í ÔÓfl‚ÎÂÌË˛ ËÒÍÎ˛˜ËÚÂÎ¸Ì˚ı ÔÓÚÓÏ-
ÍÓ‚ Ò Ì‡Û¯ÂÌÌ˚Ï Ì‡·ÓÓÏ ÌÂ ÚÓÎ¸ÍÓ ÓÚˆÓ‚ÒÍËı,
ÌÓ Ë Ï‡ÚÂËÌÒÍËı ıÓÏÓÒÓÏ (ÙÂÌÓÚËÔË˜ÂÒÍËÂ
ÍÎ‡ÒÒ˚ 1, 2, 6, 7, 8 Ë 9) (Ú‡·Î. 1 Ë 2). ëÎÂ‰Ó‚‡ÚÂÎ¸-
ÌÓ, ÒÔÂÏËÈ ÔË‚ÌÓÒËÚ ‚ ÁË„ÓÚÛ ÓÔÂ‰ÂÎÂÌÌ˚Â
Ù‡ÍÚÓ˚, ÒÔÓÒÓ·Ì˚Â ÔÓ‚ÎËflÚ¸ Ì‡ ÒÂ„Â„‡ˆË˛ Ï‡-
ÚÂËÌÒÍËı ıÓÏÓÒÓÏ ÔÓÒÎÂ ÓÔÎÓ‰ÓÚ‚ÓÂÌËfl. 

àÁ‚ÂÒÚÌÓ, ˜ÚÓ ÔË ÓÔÎÓ‰ÓÚ‚ÓÂÌËË ‚ÏÂÒÚÂ ÒÓ
ÒÔÂÏËÂÏ ‚ ÁË„ÓÚÛ ÔÓÔ‡‰‡˛Ú ÓÚˆÓ‚ÒÍËÂ ıÓÏÓÒÓ-
Ï˚, ÍÓÏÔÓÌÂÌÚ˚ fl‰ÂÌÓÈ ÏÂÏ·‡Ì˚ Ë ˆÂÌÚÓÒÓ-
Ï‡, ‡ Ú‡ÍÊÂ ‡ÒÒÓˆËËÓ‚‡ÌÌ˚Â Ò ÌËÏË ·ÂÎÍË Ë ‡Ò-
Ú‚ÓËÏ˚Â ·ÂÎÍË ˆËÚÓÔÎ‡ÁÏ˚ [35, 36, 42]. èÓÎÛ-
˜ÂÌÌ˚Â ‰‡ÌÌ˚Â ÛÍ‡Á˚‚‡˛Ú Ì‡ ÚÓ, ˜ÚÓ Ù‡ÍÚÓ˚,
‚ÎËfl˛˘ËÂ Ì‡ ÒÂ„Â„‡ˆË˛ Ï‡ÚÂËÌÒÍËı, ‡ ‚ÓÁÏÓÊ-
ÌÓ, Ë ÓÚˆÓ‚ÒÍËı ıÓÏÓÒÓÏ ÔÓÒÎÂ ÓÔÎÓ‰ÓÚ‚ÓÂÌËfl,
ÔÓfl‚Îfl˛Ú Ì‡Ë·ÓÎ¸¯Û˛ ÚÂÔÎÓ˜Û‚ÒÚ‚ËÚÂÎ¸ÌÓÒÚ¸
‚ ÔÂËÓ‰ ÏÂÈÓÁ‡ Û Ò‡ÏˆÓ‚. 

ÅÓÎÂÂ ‚˚ÒÓÍ‡fl ˜‡ÒÚÓÚ‡ ÔÓfl‚ÎÂÌËfl ËÒÍÎ˛˜Ë-
ÚÂÎ¸Ì˚ı ÓÒÓ·ÂÈ ‚ ÔÓÚÓÏÒÚ‚Â ÔÓ‰‚Â„ÌÛÚ˚ı íò
(37°ë, 1 ˜) Ò‡ÏˆÓ‚, ÌÂÒÛ˘Ëı ÏÛÚ‡ˆË˛ sbr10, ÔÓÁ‚Ó-
ÎflÂÚ ÔÂ‰ÔÓÎÓÊËÚ¸, ˜ÚÓ ˝ÚÓÚ Ù‡ÍÚÓ, ÔÓÔ‡‰‡˛-
˘ËÈ ‚ flÈˆÂÍÎÂÚÍÛ ‚ÏÂÒÚÂ ÒÓ ÒÔÂÏËÂÏ Ë ÒÔÓÒÓ·-
Ì˚È ÔÓ‚ÎËflÚ¸ Ì‡ ‡ÒıÓÊ‰ÂÌËÂ ıÓÏÓÒÓÏ ÔÓÒÎÂ
ÓÔÎÓ‰ÓÚ‚ÓÂÌËfl, ÏÓÊÂÚ ·˚Ú¸ ÔÓ‰ÛÍÚÓÏ „ÂÌ‡ sbr,

í‡·ÎËˆ‡ 2.  ó‡ÒÚÓÚ‡ ËÒÍÎ˛˜ËÚÂÎ¸Ì˚ı ÔÓÚÓÏÍÓ‚, ÔÓÎÛ˜ÂÌÌ˚ı ÓÚ ÒÍÂ˘Ë‚‡ÌËfl ËÌÚ‡ÍÚÌ˚ı Ò‡ÏÓÍ y ct B Ò Ò‡Ïˆ‡ÏË
y ct/Dp (1;Y) y+, ÔÓ‰‚Â„ÌÛÚ˚ÏË ‰ÂÈÒÚ‚Ë˛ íò (37°ë, 1 ˜) Ì‡ ÒÚ‡‰ËË ÍÛÍÓÎÍË
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1 2 3 4 5 6 7 8 9
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Ï

ÍË
 c
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Ï

ˆ˚
 y

 c
t

ÒÚ
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¸Ì

˚
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t +
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Ï

ˆ˚
 Û

 c
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Â

ËÎ
¸Ì

˚
Â

Ò‡
Ï

ˆ˚
 y

 c
t B

Ù
Â

ÚË
Î¸

Ì˚
Â

Ò‡
Ï

ˆ˚
 c

t
ÒÚ

Â
ËÎ

¸Ì
˚

Â

Ò‡
Ï

ˆ˚
 c

t
Ù

Â
ÚË

Î¸
Ì˚

Â

Ò‡
Ï

ÍË
 y

 c
t B

Ò‡
Ï

ÍË
 y

 c
v 

éÔ˚Ú 24 1 1286 0.7* 0.7* 0.9* 0.9* 1.2* 0.3 0.3 0.9* 0.1

2 1232 0.4 0.3 0.5 0.5 0.9* 0.2 0.2 0.5 0.1

3 1270 0.1 0.2 0.2 0.2 0.5 0.1 0.2 0.1 0

éÔ˚Ú 48 1 1314 0.1 0.1 0.2 0.4 0.5 0.2 0.1 0.4 0

2 1403 0.7* 0.5 0.7* 0.8* 0.7* 0.3 0.4 0.6* 0.1

3 1378 0.5 0.6 0.4 0.3 0.5 0.2 0.1 0.1 0.1

éÔ˚Ú 60 1 1285 0.0 0 0.2 0.5 0.1 0.1 0.1 0 0

2 1416 0.1 0 0.2 0.1 0.4 0.1 0.1 0.5 0

3 1319 0.7* 0.7* 0.6* 0.9* 1.3* 0.4 0.3 0.7* 0.1

äÓÌÚÓÎ¸ 1 1257 0 0 0.1 0.1 0.4 0 0.0 0.1 0

2 1269 0 0 0.1 0.2 0.2 0 0.1 0 0

3 1298 0 0.1 0 0.1 0.4 0 0.0 0 0

* ÑÓÒÚÓ‚ÂÌ˚Â ÓÚÎË˜Ëfl ‰‡ÌÌ˚ı ‚ ÓÔ˚ÚÂ ÓÚ ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Ëı ‰‡ÌÌ˚ı ‚ ÍÓÌÚÓÎÂ ÔË ÛÓ‚ÌÂ ÁÌ‡˜ËÏÓÒÚË ê < 0.05.
èËÏÂ˜‡ÌËÂ. ÇÓÁÏÓÊÌ˚Â ÔË˜ËÌ˚ ‚ÓÁÌËÍÌÓ‚ÂÌËfl ËÒÍÎ˛˜ËÚÂÎ¸Ì˚ı ÓÒÓ·ÂÈ ÚÂ ÊÂ, ˜ÚÓ Ë ‚ Ú‡·Î. 1.
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ä¸Â„‡‡‰, å‡ÏÓÌ

‚Á‡ËÏÓ‰ÂÈÒÚ‚Ó‚‡Ú¸ Ò ÌËÏ ËÎË ÙÓÏËÓ‚‡Ú¸Òfl ÔË
Â„Ó Û˜‡ÒÚËË. èÓÒÍÓÎ¸ÍÛ Ï˚ Ì‡·Î˛‰‡ÎË ˝ÙÙÂÍÚ
ÚÓÎ¸ÍÓ ‚ ÚÓÏ ÒÎÛ˜‡Â, ÍÓ„‰‡ ‰ÂÈÒÚ‚Ó‚‡ÎË Ì‡ ÏÂÈÓ-
ˆËÚ˚ Ò‡ÏˆÓ‚, Ë ÌÂ Ì‡·Î˛‰‡ÎË ˝ÙÙÂÍÚ‡ ÔË ‰ÂÈ-
ÒÚ‚ËË Ì‡ ÔÓÒÚÏÂÈÓÚË˜ÂÒÍËÂ ÔÓÎÓ‚˚Â ÍÎÂÚÍË, ÔÂ-
‚˚Â ‰‚‡ ÔÂ‰ÔÓÎÓÊÂÌËfl Í‡ÊÛÚÒfl ÏÂÌÂÂ ‚ÂÓflÚÌ˚-
ÏË, ÔÓÒÍÓÎ¸ÍÛ ÌÂ Ó·˙flÒÌfl˛Ú, ÔÓ˜ÂÏÛ ÔË
‰ÂÈÒÚ‚ËË Ì‡ ·ÓÎÂÂ ÔÓÁ‰ÌËÂ ÒÚ‡‰ËË ÒÔÂÏ‡ÚÓ„ÂÌÂÁ‡
˝ÙÙÂÍÚ ÓÚÒÛÚÒÚ‚ÛÂÚ. 

í‡ÍËÏ Ó·‡ÁÓÏ, ÔÂ‰ÔÓÎÓÊÂÌËÂ Ó· Û˜‡ÒÚËË
·ÂÎÍ‡ SBR ‚ ÙÓÏËÓ‚‡ÌËË ÔÂ‰ÔÓÎ‡„‡ÂÏÓ„Ó
Ù‡ÍÚÓ‡ ËÎË Ù‡ÍÚÓÓ‚ Í‡ÊÂÚÒfl Ì‡Ë·ÓÎÂÂ ‚ÂÓflÚ-
Ì˚Ï, ÚÂÏ ·ÓÎÂÂ, ˜ÚÓ ËÒÍÎ˛˜ËÚÂÎ¸Ì˚Â ÓÒÓ·Ë ‚ÒÂı
Ì‡·Î˛‰‡ÂÏ˚ı Ì‡ÏË ÍÎ‡ÒÒÓ‚ ÔËÒÛÚÒÚ‚Û˛Ú, ıÓÚfl Ë
Ò ÏÂÌ¸¯ÂÈ ˜‡ÒÚÓÚÓÈ, ‚ ÚÓÏ ÒÎÛ˜‡Â, ÍÓ„‰‡ ‰ÂÈ-
ÒÚ‚Ë˛ ‚˚ÒÓÍÓÈ ÚÂÏÔÂ‡ÚÛ˚ ÔÓ‰‚Â„‡ÎË Ò‡ÏˆÓ‚ y
ct/Dp(1;Y)y+, ÌÂ ÌÂÒÛ˘Ëı ÏÛÚ‡ˆË˛ sbr10 (Ú‡·Î. 2).
Ñ‡ÌÌ˚È ÔÓˆÂÒÒ ÔÓfl‚ÎflÂÚ ·ÓÎ¸¯Û˛ ÚÂÔÎÓ˜Û‚ÒÚ‚Ë-
ÚÂÎ¸ÌÓÒÚ¸ ‚ ÔËÒÛÚÒÚ‚ËË ÏÛÚ‡ˆËË sbr10 Û Ò‡ÏˆÓ‚.

ëÂ‰Ë Ù‡ÍÚÓÓ‚, ÔÓÔ‡‰‡˛˘Ëı ‚ flÈˆÂÍÎÂÚÍÛ ÒÓ
ÒÔÂÏËÂÏ, ÏÓ„ÛÚ ·˚Ú¸ Ïêçä ËÎË ·ÂÎÍË, ÍÓÌÚÓ-
ÎËÛ˛˘ËÂ ÔÓˆÂÒÒ ‡ÒıÓÊ‰ÂÌËfl ıÓÏÓÒÓÏ. èÓ-
ÒÍÓÎ¸ÍÛ ÔÓ‰ÛÍÚ „ÂÌ‡ sbr ÓÚÌÓÒËÚÒfl Í ÂˆÂÔÚÓ‡Ï
fl‰ÂÌÓ„Ó ˝ÍÒÔÓÚ‡ Ïêçä [43], ÓÌ ÏÓÊÂÚ ·˚Ú¸ ‚Ó-
‚ÎÂ˜ÂÌ ‚ ÙÓÏËÓ‚‡ÌËÂ Ù‡ÍÚÓÓ‚ Í‡Í êçäÓ‚ÓÈ,
Ú‡Í Ë Í‡Í ÒÎÂ‰ÒÚ‚ËÂ ·ÂÎÍÓ‚ÓÈ ÔËÓ‰˚. éÒÚ‡ÂÚÒfl
ÓÔÂ‰ÂÎËÚ¸ ÔËÓ‰Û ˝ÚËı Ù‡ÍÚÓÓ‚.

åÂÈÓÚË˜ÂÒÍËÈ ÔÂËÓ‰ ÒÔÂÏ‡ÚÓ„ÂÌÂÁ‡ Ë„‡ÂÚ
ÓÒÓ·Û˛ ÓÎ¸ ‚ ÙÓÏËÓ‚‡ÌËË Ù‡ÍÚÓÓ‚, ‚‡ÊÌ˚ı
‰Îfl ÌÓÏ‡Î¸ÌÓ„Ó ‡ÒıÓÊ‰ÂÌËfl ıÓÏÓÒÓÏ. í‡ÍËÂ
Ù‡ÍÚÓ˚ ÏÓ„ÛÚ ÔÓÔ‡‰‡Ú¸ ‚ flÈˆÂÍÎÂÚÍÛ ‚ÏÂÒÚÂ ÒÓ
ÒÔÂÏËÂÏ, fl‚ÎflflÒ¸ ÒÓÒÚ‡‚ÌÓÈ ˜‡ÒÚ¸˛ ˆÂÌÚÓÒÓÏ,
·ÂÎÍÓ‚ ıÓÏ‡ÚËÌ‡ ËÎË ÍËÌÂÚÓıÓÓ‚. èÓÒÍÓÎ¸ÍÛ
ÔÂ‚˚Â ‰ÂÎÂÌËfl ‚ ÓÔÎÓ‰ÓÚ‚ÓÂÌÌÓÏ flÈˆÂ ÔÓËÒ-
ıÓ‰flÚ ‚ ÓÚÒÛÚÒÚ‚ËÂ Ú‡ÌÒÍËÔˆËË [23–25], ÌÂ‰Ó-
ÒÚ‡ÚÓÍ ÙÛÌÍˆËÓÌ‡Î¸ÌÓ ‡ÍÚË‚Ì˚ı Ù‡ÍÚÓÓ‚, ÔÓ-
Ô‡‰‡˛˘Ëı ‚ flÈˆÂÍÎÂÚÍÛ ÒÓ ÒÔÂÏËÂÏ, ÏÓÊÂÚ ÔË-
‚ÂÒÚË Í ÔÂÂ‡ÒÔÂ‰ÂÎÂÌË˛ ˝ÚËı Ù‡ÍÚÓÓ‚ Ë ÚÂÏ
Ò‡Ï˚Ï ‚˚Á‚‡Ú¸ Ì‡Û¯ÂÌËÂ ‡ÒıÓÊ‰ÂÌËfl Í‡Í ÓÚ-
ˆÓ‚ÒÍËı, Ú‡Í Ë Ï‡ÚÂËÌÒÍËı ıÓÏÓÒÓÏ ‚ ÔÂ‚˚ı
ÏËÚÓÁ‡ı ‰Ó·ÎÂÌËfl.

èÓfl‚ÎÂÌËÂ ËÒÍÎ˛˜ËÚÂÎ¸Ì˚ı ÔÓÚÓÏÍÓ‚ Ò ËÁÏÂ-
ÌÂÌÌ˚Ï ˜ËÒÎÓÏ ÓÚˆÓ‚ÒÍËı ıÓÏÓÒÓÏ ÏÓÊÌÓ Ó·˙-
flÒÌËÚ¸ Ì‡Û¯ÂÌËÂÏ ‡ÒıÓÊ‰ÂÌËfl ÔÓÎÓ‚˚ı ıÓÏÓ-
ÒÓÏ ‚ ÏÂÈÓÁÂ Û Ò‡ÏˆÓ‚. é‰Ì‡ÍÓ ÔÓfl‚ÎÂÌËÂ ËÒÍÎ˛-
˜ËÚÂÎ¸Ì˚ı ÔÓÚÓÏÍÓ‚ Ò ËÁÏÂÌÂÌÌ˚Ï ˜ËÒÎÓÏ
Ï‡ÚÂËÌÒÍËı ıÓÏÓÒÓÏ ÔÓ‰ ‚ÎËflÌËÂÏ ÒÔÂÏËfl, ÔÓ-
Ô‡‰‡˛˘Â„Ó ‚ ÓÓˆËÚ, ÚÛ‰ÌÓ Ó·˙flÒÌËÚ¸ Ì‡Û¯ÂÌË-
flÏË ÏÂÈÓÁ‡ ‚ ÓÓˆËÚÂ. ü‰Ó ÁÂÎÓ„Ó ÓÓˆËÚ‡ D. mel-
anogaster Ì‡ıÓ‰ËÚÒfl Ì‡ ÒÚ‡‰ËË ÏÂÚ‡Ù‡Á˚ I, Ë ÏÂÈÓÁ
Á‡‚Â¯‡ÂÚÒfl ÔÓÒÎÂ ÓÔÎÓ‰ÓÚ‚ÓÂÌËfl, ÌÓ ÏÂÈÓÁ ÏÓ-
ÊÂÚ ÓÒÛ˘ÂÒÚ‚ÎflÚ¸Òfl Ë ‚ ÌÂÓÔÎÓ‰ÓÚ‚ÓÂÌÌÓÏ flÈˆÂ
ÔÓÒÎÂ Â„Ó ÓÚÍÎ‡‰ÍË [44]. í‡ÍËÏ Ó·‡ÁÓÏ, ÔÓÔ‡‰‡-
ÌËÂ ÒÔÂÏËfl ÌÂ fl‚ÎflÂÚÒfl Ó·flÁ‡ÚÂÎ¸Ì˚Ï ÛÒÎÓ‚ËÂÏ
Á‡‚Â¯ÂÌËfl ÏÂÈÓÁ‡ ‚ ÓÓˆËÚÂ. é‰Ì‡ÍÓ ÓÎ¸ ÍÓÏÔÓ-
ÌÂÌÚÓ‚ ÒÔÂËÏËfl ‚‡ÊÌ‡ ‚ ÓÒÛ˘ÂÒÚ‚ÎÂÌËË ÔÂ‚Ó„Ó
ÏËÚÓÚË˜ÂÒÍÓ„Ó ‰ÂÎÂÌËfl. àÁ‚ÂÒÚÌÓ, ˜ÚÓ ‚ÂÂÚÂÌÓ
ÔÂ‚Ó„Ó ÏËÚÓÁ‡ ‰Ó·ÎÂÌËfl Û D. melanogaster ÙÓ-

ÏËÛÂÚÒfl ËÁ Ï‡ÚÂË‡Î‡ ÓÓˆËÚ‡ Ò Û˜‡ÒÚËÂÏ ÓÚˆÓ‚-
ÒÍÓÈ ̂ ÂÌÚÓÒÓÏ˚, ‚ ÚÓ ‚ÂÏfl Í‡Í ÓÓˆËÚ Ò‚ÓÂÈ ̂ ÂÌ-
ÚÓÒÓÏ˚ ÌÂ ÒÓ‰ÂÊËÚ [35, 36, 45]. ùÚÓ ÔÓÁ‚ÓÎflÂÚ
ÔÂ‰ÔÓÎÓÊËÚ¸, ˜ÚÓ Ò ˆÂÌÚÓÒÓÏÓÈ ‚ ÓÓˆËÚ ÏÓ„ÛÚ
ÔÓÔ‡‰‡Ú¸ Ù‡ÍÚÓ˚, ÒÔÓÒÓ·Ì˚Â ÔÓ‚ÎËflÚ¸ Ì‡ ı‡‡Í-
ÚÂ ‡ÒıÓÊ‰ÂÌËfl ıÓÏ‡ÚË‰ Í‡Í ÓÚˆÓ‚ÒÍËı, Ú‡Í Ë
Ï‡ÚÂËÌÒÍËı ıÓÏÓÒÓÏ. ç‡Ë·ÓÎÂÂ ÔÓ‰ıÓ‰fl˘ËÏË
Ì‡ ÓÎ¸ Ú‡ÍËı Ù‡ÍÚÓÓ‚ fl‚Îfl˛ÚÒfl Ïêçä, ÔÓ-
ÒÍÓÎ¸ÍÛ ÌÂ·ÓÎ¸¯ÓÂ ÍÓÎË˜ÂÒÚ‚Ó ˝ÚËı ÏÓÎÂÍÛÎ Á‡
Ò˜ÂÚ Ú‡ÌÒÎflˆËË ÏÓÊÂÚ Ó·ÂÒÔÂ˜ËÚ¸ ÔÓÒÚÓÂÌËÂ
‡ÔÔ‡‡Ú‡ ‡ÒıÓÊ‰ÂÌËfl ıÓÏÓÒÓÏ Ë ÌÂÓ·ıÓ‰ËÏ˚È
ÍÓÌÚÓÎ¸ ÔÂËÓ‰Ë˜ÌÓÒÚË Â„Ó ÙÛÌÍˆËÓÌËÓ‚‡ÌËfl.
ùÚÓ ÓÒÓ·ÂÌÌÓ ‚‡ÊÌÓ ‚ ÔÂ‚˚Â ˜‡Ò˚ ˝Ï·ËÓÌ‡Î¸-
ÌÓ„Ó ‡Á‚ËÚËfl D. melanogaster, ÍÓÚÓ˚Â ÔÓÚÂÍ‡-
˛Ú ‚ ÓÚÒÛÚÒÚ‚ËÂ Ú‡ÌÒÍËÔˆËÓÌÌÓÈ ‡ÍÚË‚ÌÓÒÚË
ÁË„ÓÚË˜ÂÒÍÓ„Ó „ÂÌÓÏ‡ [46]. 

èÓÔ‡‰‡ÌËÂ ‚ ÓÓˆËÚ ÓÚˆÓ‚ÒÍËı Ïêçä, ‚ÓÁÏÓÊ-
ÌÓ, ÎÓÍ‡ÎËÁÓ‚‡ÌÌ˚ı ‚ ˆÂÌÚÓÒÓÏÂ, ÔÓÁ‚ÓÎflÂÚ
Ó·˙flÒÌËÚ¸, Í‡Í ÓÚˆÓ‚ÒÍËÂ ‰ÂÚÂÏËÌ‡ÌÚ˚, ‚ ÙÓ-
ÏËÓ‚‡ÌËË ÍÓÚÓ˚ı ÔËÌËÏ‡ÂÚ Û˜‡ÒÚËÂ „ÂÌ sbr,
ÏÓ„ÛÚ ÔÓ‚ÎËflÚ¸ Ì‡ ‡ÒıÓÊ‰ÂÌËÂ Ï‡ÚÂËÌÒÍËı ıÓ-
ÏÓÒÓÏ ÔÓÒÎÂ ÓÔÎÓ‰ÓÚ‚ÓÂÌËfl. ÖÒÎË ‰ÂÈÒÚ‚ËÚÂÎ¸-
ÌÓ Ì‡·Î˛‰‡ÂÏÓÂ Ì‡ÏË Ì‡Û¯ÂÌËÂ ‡ÒıÓÊ‰ÂÌËfl
Ï‡ÚÂËÌÒÍËı ıÓÏÓÒÓÏ ÔÓËÒıÓ‰ËÚ ÔÓÒÎÂ ÓÔÎÓ‰Ó-
Ú‚ÓÂÌËfl ‚ ÔÂ‚ÓÏ ÏËÚÓÚË˜ÂÒÍÓÏ ‰ÂÎÂÌËË Ë ËÌ‰Û-
ˆËÛÂÚÒfl ÔÓÔ‡‰‡ÌËÂÏ ÒÔÂÏËfl, ÍÓÚÓ˚È ÔÓ‰‚Â-
„‡ÎÒfl ÚÂÔÎÓ‚ÓÏÛ ‚ÓÁ‰ÂÈÒÚ‚Ë˛ ‚ ÏÂÈÓÚË˜ÂÒÍËÈ ÔÂ-
ËÓ‰ Ò‚ÓÂ„Ó ‡Á‚ËÚËfl, ÚÓ ˝ÚÓ ÏÓÊÂÚ ÒÓÁ‰‡‚‡Ú¸
ÔÂ‰ÔÓÒ˚ÎÍË Ë ‰Îfl ‚ÓÁÌËÍÌÓ‚ÂÌËfl Ú‡Í Ì‡Á˚‚‡Â-
Ï˚ı Ó‰ÌÓÓ‰ËÚÂÎ¸ÒÍËı ‰ËÒÓÏËÈ (uniparental dis-
omy), ÓÔËÒ‡ÌÌ˚ı Û ˜ÂÎÓ‚ÂÍ‡. àÁ-Á‡ ıÓÏÓÒÓÏÌÓ„Ó
ËÏÔËÌÚËÌ„‡, ı‡‡ÍÚÂÌÓ„Ó ‰Îfl ÏÎÂÍÓÔËÚ‡˛˘Ëı,
Ó‰ÌÓÓ‰ËÚÂÎ¸ÒÍËÂ ‰ËÒÓÏËË Û ̃ ÂÎÓ‚ÂÍ‡ ÔË‚Ó‰flÚ Í
ÒÂ¸ÂÁÌ˚Ï ÙÓÏ‡Ï Ô‡ÚÓÎÓ„ËË. èË ‚ÓÁÌËÍÌÓ‚Â-
ÌËË Ó‰ÌÓÓ‰ËÚÂÎ¸ÒÍËı ‰ËÒÓÏËÈ ˜ËÒÎÓ ıÓÏÓÒÓÏ
ÌÂ ÓÚÎË˜‡ÂÚÒfl ÓÚ ÌÓÏ‡Î¸ÌÓ„Ó. íÂÏ ÌÂ ÏÂÌÂÂ ıÓ-
ÏÓÒÓÏÌ˚È Ì‡·Ó Ì‡Û¯ÂÌ, ÔÓÒÍÓÎ¸ÍÛ Ó·Â ıÓÏÓ-
ÒÓÏ˚ Í‡ÍÓÈ-ÚÓ „ÓÏÓÎÓ„Ë˜ÌÓÈ Ô‡˚ ÛÌ‡ÒÎÂ‰Ó‚‡Ì˚
ÓÚ Ó‰ÌÓ„Ó ËÁ Ó‰ËÚÂÎÂÈ [47, 48].

àÒÔÓÎ¸ÁÓ‚‡ÌËÂ ÎËÌËÈ ‰ÓÁÓÙËÎ˚, ‚ ÍÓÚÓ˚ı
Í‡Ê‰‡fl ÔÓÎÓ‚‡fl ıÓÏÓÒÓÏ‡ ·˚Î‡ Ï‡ÍËÓ‚‡Ì‡
ÏÛÚ‡ˆËflÏË Ò ‚Ë‰ËÏ˚Ï ÔÓfl‚ÎÂÌËÂÏ, ÔÓÁ‚ÓÎËÎÓ
ÔÓÍ‡Á‡Ú¸, ̃ ÚÓ ‚ ÔÓÚÓÏÒÚ‚Â Ó·‡·ÓÚ‡ÌÌ˚ı Ò‡ÏˆÓ‚ Ò
‰ÓÒÚ‡ÚÓ˜ÌÓ ‚˚ÒÓÍÓÈ ˜‡ÒÚÓÚÓÈ ÔÓfl‚Îfl˛ÚÒfl ÓÒÓ·Ë,
ÍÓÚÓ˚Â ÏÓ„ÎË ‚ÓÁÌËÍÌÛÚ¸ ‚ ÂÁÛÎ¸Ú‡ÚÂ ÒÓ‚Ô‡‰Â-
ÌËfl ‰‚Ûı ÔÓˆÂÒÒÓ‚: ÌÂ‡ÒıÓÊ‰ÂÌËfl Ï‡ÚÂËÌÒÍËı
ÔÓÎÓ‚˚ı ıÓÏÓÒÓÏ Ò Ó‰ÌÓ‚ÂÏÂÌÌÓÈ ÔÓÚÂÂÈ ÓÚ-
ˆÓ‚ÒÍÓÈ ÔÓÎÓ‚ÓÈ ıÓÏÓÒÓÏ˚ ËÎË Ì‡Ó·ÓÓÚ. èÓ-
fl‚ÎÂÌËÂ Ú‡ÍËı ÓÒÓ·ÂÈ ÔÓÁ‚ÓÎflÂÚ ÔÂ‰ÔÓÎÓÊËÚ¸,
˜ÚÓ Ì‡Û¯ÂÌËÂ ‡ÒıÓÊ‰ÂÌËfl Ï‡ÚÂËÌÒÍËı ıÓÏÓ-
ÒÓÏ, ÔË‚Ó‰fl˘ÂÂ Í ÔÓfl‚ÎÂÌË˛ ËÒÍÎ˛˜ËÚÂÎ¸Ì˚ı
ÔÓÚÓÏÍÓ‚, ÒÍÓÂÂ ‚ÒÂ„Ó ÔÓËÒıÓ‰ËÚ ‚ ÔÂ‚ÓÏ ‰Â-
ÎÂÌËË ÏËÚÓÁ‡, ÍÓ„‰‡ Ò Û˜‡ÒÚËÂÏ ÓÚˆÓ‚ÒÍÓÈ ˆÂÌÚ-
ÓÒÓÏ˚ ÔÓËÒıÓ‰ËÚ ÙÓÏËÓ‚‡ÌËÂ ‚ÂÂÚÂÌ‡ ÔÂ-
‚Ó„Ó ÏËÚÓÚË˜ÂÒÍÓ„Ó ‰ÂÎÂÌËfl. 

ÇÓÁÌËÍÌÓ‚ÂÌËÂ ÔÓ‰Ó·Ì˚ı ÒÓ·˚ÚËÈ Û ÏÛÚ‡ÌÚ-
ÌÓÈ ÎËÌËË ‰ÓÁÓÙËÎ˚ sbr10 Ò ·ÓÎÂÂ ‚˚ÒÓÍÓÈ ˜‡-
ÒÚÓÚÓÈ, ̃ ÂÏ ‚ ÎËÌËË ‰ËÍÓ„Ó ÚËÔ‡, ÔÓÁ‚ÓÎflÂÚ ËÒÒÎÂ-
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‰Ó‚‡Ú¸ ÏÂı‡ÌËÁÏ˚ ˝ÚÓ„Ó fl‚ÎÂÌËfl, ‡ Ú‡ÍÊÂ ÓÎ¸
„ÂÌ‡ sbr10 ‚ Ó·ÂÒÔÂ˜ÂÌËË ÒÚ‡·ËÎ¸ÌÓÒÚË „ÂÌÂÚË˜Â-
ÒÍÓ„Ó ‡ÔÔ‡‡Ú‡ Í‡Í Ò‡ÏÓÍ, Ú‡Í Ë Ò‡ÏˆÓ‚. ë‚flÁ¸
‡ÁÎË˜Ì˚ı Ïêçä Ò ˆÂÌÚÓÒÓÏ‡ÏË, ÒÔÓÒÓ·Ì‡fl
Ó·ÂÒÔÂ˜ËÚ¸ ‡ÒËÏÏÂÚË˛ ‚ ‡ÒÔÂ‰ÂÎÂÌËË ‰ÂÚÂ-
ÏËÌ‡ÌÚÓ‚, ‚ÎËfl˛˘Ëı Ì‡ ‡Á‚ËÚËÂ, ÏÂÊ‰Û ‰Ó˜Â-
ÌËÏË ÍÎÂÚÍ‡ÏË [49], ‰ÂÎ‡ÂÚ ÔË‚ÎÂÍ‡ÚÂÎ¸ÌÓÈ „Ë-
ÔÓÚÂÁÛ Ó ÚÓÏ, ˜ÚÓ „ÂÌ sbr, ‡ ‚ÓÁÏÓÊÌÓ Ë Â„Ó ÓÚÓ-
ÎÓ„Ë, Ë„‡ÂÚ ÓÒÓ·Û˛ ÓÎ¸ ‚ ÙÛÌÍˆËÓÌËÓ‚‡ÌËË
ˆÂÌÚÓÒÓÏ˚. èËÌËÏ‡fl ‚Ó ‚ÌËÏ‡ÌËÂ ˝‚ÓÎ˛ˆËÓÌ-
Ì˚È ÍÓÌÒÂ‚‡ÚËÁÏ ËÁÛ˜‡ÂÏÓ„Ó „ÂÌ‡ sbr Ë Ù‡ÍÚÓ-
Ó‚, ÍÓÌÚÓÎËÛ˛˘Ëı ‡ÒıÓÊ‰ÂÌËÂ ıÓÏÓÒÓÏ,
ÓÒÓ·ÓÂ ÁÌ‡˜ÂÌËÂ ÔËÓ·ÂÚ‡˛Ú ËÒÒÎÂ‰Ó‚‡ÌËfl Ò ËÒ-
ÔÓÎ¸ÁÓ‚‡ÌËÂÏ Ú‡ÍËı „ÂÌÂÚË˜ÂÒÍË ‡Á‡·ÓÚ‡ÌÌ˚ı
ÏÓ‰ÂÎ¸Ì˚ı Ó·˙ÂÍÚÓ‚, Í‡Í D. melanogaster.

àÚ‡Í, ÔÓÎÛ˜ÂÌÌ˚Â Ì‡ÏË ‰‡ÌÌ˚Â ÔÓÁ‚ÓÎËÎË
ÔÂ‰ÔÓÎÓÊËÚ¸ ÒÛ˘ÂÒÚ‚Ó‚‡ÌËÂ Ù‡ÍÚÓ‡ ËÎË Ù‡Í-
ÚÓÓ‚, ÔÓÔ‡‰‡˛˘Ëı ‚ flÈˆÂÍÎÂÚÍÛ ‚ÏÂÒÚÂ ÒÓ ÒÔÂ-
ÏËÂÏ Ë ÒÔÓÒÓ·Ì˚ı ÔÓ‚ÎËflÚ¸ Ì‡ ÔÓˆÂÒÒ ‡ÒıÓÊ‰Â-
ÌËfl Í‡Í ÓÚˆÓ‚ÒÍËı, Ú‡Í Ë Ï‡ÚÂËÌÒÍËı ıÓÏÓÒÓÏ
ÔÓÒÎÂ ÓÔÎÓ‰ÓÚ‚ÓÂÌËfl. èÓˆÂÒÒ ÙÓÏËÓ‚‡ÌËfl
˝ÚËı Ù‡ÍÚÓÓ‚ ÔËıÓ‰ËÚÒfl Ì‡ ÏÂÈÓÚË˜ÂÒÍËÈ ÔÂ-
ËÓ‰ ÒÔÂÏ‡ÚÓ„ÂÌÂÁ‡ Ë, ÔÓ-‚Ë‰ËÏÓÏÛ, ÓÒÛ˘ÂÒÚ‚-
ÎflÂÚÒfl ÔË Û˜‡ÒÚËË ÔÓ‰ÛÍÚ‡ „ÂÌ‡ sbr. 

ê‡·ÓÚ‡ ·˚Î‡ ÔÓ‰‰ÂÊ‡Ì‡ „‡ÌÚ‡ÏË êîîà
(ÔÓÂÍÚ ‹ 00-04-48514), îÓÌ‰ÓÏ êÓ·ÂÚ‡ ï‡‚ÂÏ‡-
Ì‡ (Robert Havemann Scholarship, Germany).

ëèàëéä ãàíÖêÄíìêõ
1. Segref A., Sharma K., Doye V. et al. Mex67p, a novel

factor for nuclear mRNA export, binds to both
poly(A)+RNA and nuclear pores // EMBO J. 1997. V. 16.
‹ 11. P. 3256–3271.

2. Hurt E., Sträer K., Segref A. et al. Mex67p mediates nu-
clear export of a variety of RNA polymerase II tran-
scripts // J. Biol. Chem. 2000. V. 275. ‹ 12. P. 8361–
8368.

3. Tan W., Zolotukhin A.S., Bear J. et al. The mRNA export
in Caenorhabditis elegans is mediated by Ce-NXF-1, an
ortholog of human TAP/N XF and Saccharomyces cere-
visiae Mex67p // RNA. 2000. V. 6. ‹ 12. P. 1762–1772.

4. Gruter P., Tabemero C., van Kobbe C.et al. TAP, the hu-
man homolog of Mex67p, mediates CTE-dependent
RNA export from the nucleus // Mol. Cell. 1998. V. 1.
‹ 5. P. 649–659. 

5. Kang Y., Cullen B.R. The human TAP protein is a nucle-
ar mRNA export factor that contains novel RNA-bind-
ing and nucleoplasmic transport sequences // Genes De-
velop. 1999. V. 13. ‹ 9. P. 1126–1139.

6. Sträer K., Hurt E. Nuclear RNA export in yeast // FEBS
Lett. 1999. V. 452. ‹ 12–. P. 77–81.

7. å‡ÏÓÌ ã.Ä., ÅÓÌ‰‡ÂÌÍÓ ã.Ç., íÂÚ¸flÍÓ‚‡ à.Ç.
Ë ‰. èÓÒÎÂ‰ÒÚ‚Ëfl ÍÎÂÚÓ˜ÌÓ„Ó ÒÚÂÒÒ‡ ÔË Ì‡Û-
¯ÂÌÌÓÏ ÒËÌÚÂÁÂ ·ÂÎÍÓ‚ ÚÂÔÎÓ‚Ó„Ó ¯ÓÍ‡ Û ‰ÓÁÓ-
ÙËÎ˚ // ÇÂÒÚÌ. ë.-èÂÚÂ·. ÛÌ-Ú‡. 1999. ëÂ. 3.
Ç˚Ô. 4. ‹ 24. ë. 100–114.

8. Arking R. Temperature-sensitive cell-lethal mutants of
Drosophila: isolation and characterization // Genetics.
1976. V. 80. ‹ 3. P. 519–537.

9. Ö‚„ÂÌ¸Â‚ å.Å., ãÂ‚ËÌ Ä.Ç. ÇÎËflÌËÂ ts-ÏÛÚ‡ˆËË Ì‡
˝ÍÒÔÂÒÒË˛ „ÂÌÓ‚, ËÌ‰ÛˆËÛÂÏ˚ı ÚÂÔÎÓ‚˚Ï ¯Ó-
ÍÓÏ Û Drosophila melanogaster. ëÓÓ·˘ÂÌËÂ I. ÄÌ‡-
ÎËÁ ÒËÌÚÂÁ‡ ·ÂÎÍÓ‚ // ÉÂÌÂÚËÍ‡. 1980. í. 16. ‹ 6.
ë. 1026–1029.

10. ãÂ‚ËÌ Ä.Ç., ãÓÁÓ‚ÒÍ‡fl Ö.ê., Ö‚„ÂÌ¸Â‚ å.Å. ÇÎËfl-
ÌËÂ ‚˚ÒÓÍÓÈ ÚÂÏÔÂ‡ÚÛ˚ Ì‡ ˝ÍÒÔÂÒÒË˛ „ÂÌÓ‚,
ËÌ‰ÛˆËÛÂÏ˚ı ÚÂÔÎÓ‚˚Ï ¯ÓÍÓÏ Û Drosophila mela-
nogaster. ëÓÓ·˘ÂÌËÂ II. ÄÌ‡ÎËÁ ‰ÂÈÒÚ‚Ëfl ts-ÏÛÚ‡-
ˆËË // ÉÂÌÂÚËÍ‡. 1984. í. 20. ‹ 6. ë. 949–953.

11. Ö‚„ÂÌ¸Â‚ å.Å., ÑÂÌËÒÂÌÍÓ é.ç. ÇÎËflÌËÂ ts-ÏÛÚ‡-
ˆËË Ì‡ ̋ ÍÒÔÂÒÒË˛ „ÂÌÓ‚, ËÌ‰ÛˆËÛÂÏ˚ı ÚÂÔÎÓ‚˚Ï
¯ÓÍÓÏ Û Drosophila melanogaster. ëÓÓ·˘ÂÌËÂ ò.
ëËÌÚÂÁ ·ÂÎÍÓ‚, Ó‰ÒÚ‚ÂÌÌ˚ı Åíò70 // ÉÂÌÂÚËÍ‡.
1990. í. 26. ‹ 2. ë. 266–271.

12. å‡ÏÓÌ ã.Ä., å‡ÁÛ Ö.ã., óÛÍËÌ‡ à.Ç., Å‡‡·‡ÌÓ-
‚‡ ã.Ç. ÇÎËflÌËÂ ‚˚ÒÓÍÓÈ ÚÂÏÔÂ‡ÚÛ˚ Ì‡ ˜‡ÒÚÓÚÛ
ÌÂ‡ÒıÓÊ‰ÂÌËfl Ë ÔÓÚÂ¸ ÔÓÎÓ‚˚ı ıÓÏÓÒÓÏ Û Ò‡-
ÏÓÍ Drosophila melanogaster l(l)ts403 Ò ‰ÂÙÂÍÚÓÏ ‚
ÒËÒÚÂÏÂ ·ÂÎÍÓ‚ ÚÂÔÎÓ‚Ó„Ó ¯ÓÍ‡ // ÉÂÌÂÚËÍ‡. 1990.
í. 26. ‹ 3. ë. 554–556. 

13. å‡ÏÓÌ ã.Ä., Å‡‡·‡ÌÓ‚‡ ã.Ç., äÓÒÚÓÏËÌ‡ ç.ç.
ó‡ÒÚÓÚ‡ ÌÂ‡ÒıÓÊ‰ÂÌËfl Ë ÔÓÚÂ¸ ÔÓÎÓ‚˚ı ıÓÏÓ-
ÒÓÏ ‚ ÓÓ„ÂÌÂÁÂ Û ÏÛÚ‡ÌÚ‡ l(l)ts403 D. melanogaster Ò
‰ÂÙÂÍÚÓÏ ‚ ÒËÒÚÂÏÂ ·ÂÎÍÓ‚ ÚÂÔÎÓ‚Ó„Ó ¯ÓÍ‡ ÔË
‰ÂÈÒÚ‚ËË ‡ÌÓÍÒËË Ë ‚˚ÒÓÍÓÈ ÚÂÏÔÂ‡ÚÛ˚ // ÉÂÌÂ-
ÚËÍ‡. 1992. í. 28. ‹ 4. ë. 64–71. 

14. äÛˆÍÓ‚‡ û.Ä., å‡ÏÓÌ ã.Ä. èÓÒÎÂ‰ÒÚ‚Ëfl ˝ÍÒÚÂ-
Ï‡Î¸Ì˚ı ‚ÓÁ‰ÂÈÒÚ‚ËÈ Ì‡ ÒÓÏ‡ÚË˜ÂÒÍËÂ ÍÎÂÚÍË
Drosophila melanogaster ‚ ÛÒÎÓ‚Ëflı Ì‡Û¯ÂÌÌÓ„Ó
ÒËÌÚÂÁ‡ ·ÂÎÍÓ‚ ÚÂÔÎÓ‚Ó„Ó ¯ÓÍ‡ // ÉÂÌÂÚËÍ‡. 1996.
í. 32. ‹ 10. ë. 1406–1416. (Kutskova Yu.A., Mamon L.A.
The consequences of stress effects on Drosophila mela-
nogaster somatic cells in conditions of distrurbed syn-
thesis of heat shock proteins // Rus. J. Genetics. 1996. V.
32. ‹ 10. P. 1222–1230.)

15. å‡ÏÓÌ ã.Ä., äÛˆÍÓ‚‡ û.Ä. êÓÎ¸ ·ÂÎÍÓ‚ ÚÂÔÎÓ‚Ó„Ó
¯ÓÍ‡ ‚ ‚ÓÒÒÚ‡ÌÓ‚ÎÂÌËË ÍÎÂÚÓ˜ÌÓÈ ÔÓÎËÙÂ‡ˆËË
ÔÓÒÎÂ ‚ÓÁ‰ÂÈÒÚ‚Ëfl ‚˚ÒÓÍÓÈ ÚÂÏÔÂ‡ÚÛÓÈ Ì‡ ÎË˜Ë-
ÌÓÍ D. melanogaster // ÉÂÌÂÚËÍ‡. 1993. í. 29. ‹ 5.
ë. 791–798.

16. å‡ÚÓÔ L.A., Nikitina E.A., Golubcova E.V., Puga-
chova é.å. Heat shock induced cellular and early em-
bryonic death in Drosophila melanogaster ts-mutant
strain // Pathophysiology. 1998. V. 5. (Suppl. 1). P. 5.

17. å‡ÏÓÌ ã.Ä., äÓÏ‡Ó‚‡ Ä.Ç., ÅÓÌ‰‡ÂÌÍÓ ã.Ç. Ë ‰.
îÓÏËÓ‚‡ÌËÂ ÚÂÏÓÚÓÎÂ‡ÌÚÌÓÒÚË Û ÎËÌËË Droso-
phila melanogaster l(1)ts403 Ò Ì‡Û¯ÂÌÌ˚Ï ÒËÌÚÂÁÓÏ
·ÂÎÍÓ‚ ÚÂÔÎÓ‚Ó„Ó ¯ÓÍ‡ // ÉÂÌÂÚËÍ‡. 1998. í. 34.
‹ 7. ë. 920–928. (Mamon L.A., Komarova A.V., Bond-
arenko L.V. et al. Development of termotolerance in
Drosophila melanogaster line l(1)ts403 w ith a defect in
heat-shock protein synthesis // Rus. J. Genetics. 1998.
V. 34. ‹ 7. P. 761–768.)

18. çËÍËÚËÌ‡ Ö.Ä., äÓÏ‡Ó‚‡ Ä.Ç., ÉÓÎÛ·ÍÓ‚‡ Ö.Ç.
Ë ‰. èÓÎÛ‰ÓÏËÌ‡ÌÚÌÓÂ ‚ÎËflÌËÂ ÏÛÚ‡ˆËË l(1)ts403
(sbr10) Ì‡ ÌÂ‡ÒıÓÊ‰ÂÌËÂ ÔÓÎÓ‚˚ı ıÓÏÓÒÓÏ ‚ ÏÂÈ-
ÓÁÂ Û Ò‡ÏÓÍ Drosophila melanogaster ÔË ÚÂÔÎÓ‚ÓÏ
‚ÓÁ‰ÂÈÒÚ‚ËË // ÉÂÌÂÚËÍ‡. 2003. í. 39. ‹ 3. ë. 341–
348. (Nikitina E.A., Komarova A.V., Golubkova E.V.
et al. Semidominant effect of the l(1)ts403 (sbr10) muta-
tion of sex chromosome nondisjunction in meiosis in



8

ÉÖçÖíàäÄ      ÚÓÏ 43      ‹ 10      2007

ä¸Â„‡‡‰, å‡ÏÓÌ

Drosophila melanogaster females exposed to heat //
Rus. J. Genetics. 2003. V. 39. ‹ 3. P. 269–275.)

19. å‡ÏÓÌ ã.Ä., äÓÏ‡Ó‚‡ Ä.Ç., çËÍËÚËÌ‡ Ö.Ä. Ë ‰.
ÑÓÏËÌ‡ÌÚÌ˚Â Ë ÂˆÂÒÒË‚Ì˚Â ˝ÙÙÂÍÚ˚ ÏÛÚ‡ˆËË
l(1)ts403 Û Drosophila melanogaster // íÂÁ. ‰ÓÍÎ‡‰Ó‚
2-„Ó Ò˙ÂÁ‰‡ ÇéÉËë. ë‡ÌÍÚ-èÂÚÂ·Û„, 1–5 ÙÂ‚‡-
Îfl 2000. í. 2. ë. 52–53.

20. äÓÏ‡Ó‚‡ Ä.Ç. àÁÛ˜ÂÌËÂ ÌÂ‡ÒıÓÊ‰ÂÌËfl Ë ÔÓÚÂ¸
ÔÓÎÓ‚˚ı ıÓÏÓÒÓÏ ‚ ÏÂÈÓÁÂ Û Drosophila melano-
gaster ÔË Ì‡Û¯ÂÌËË ÒËÌÚÂÁ‡ ·ÂÎÍÓ‚ ÚÂÔÎÓ‚Ó„Ó
¯ÓÍ‡: ÑËÒ. … Í‡Ì‰. ·ËÓÎ. Ì‡ÛÍ. ë‡ÌÍÚ-èÂÚÂ·Û„:
ëè·Éì, 2002. 203 Ò.

21. Glover D.M., Alphey L., Axton M. et al. Mitosis in
Drosophila development // J. Cell Sci. Suppl. 1989.
V. 12. P. 277–291.

22. Glover D.M. Mitosis in the Drosophila embryo – in and
out of control // Trends in Genet. 1991. V. 7. P. 125–132.

23. King R.C., Burnett R.G. Oogenesis in imago Drosophila.
V. Mutations which affect nurse cell nuclei // Growth.
1957. V. 21. P. 163–271.

24. Zalokar M. Autoradiographic studies of protein and
RNA during early development of Drosophila eggs //
Dev. Biol. 1976. V. 49. P. 425–437.

25. Edgar B.A., Schubiger G. Parameters controlling tran-
scriptional activation during early Drosophila develop-
ment // Cell. 1986. V. 44. P. 871–877.

26. íÂÚ¸flÍÓ‚‡ à.Ç. åÓÎÂÍÛÎflÌÓ-„ÂÌÂÚË˜ÂÒÍËÈ ‡Ì‡-
ÎËÁ Û˜‡ÒÚÍ‡ Ñçä Drosophila melanogaster, ÒÓ‰ÂÊ‡-
˘Â„Ó ÊËÁÌÂÌÌÓ ‚‡ÊÌ˚È „ÂÌ l(1)ts403: Ä‚ÚÓÂÙ. ‰ËÒ.
… Í‡Ì‰. ·ËÓÎ. Ì‡ÛÍ. ë‡ÌÍÚ-èÂÚÂ·Û„: ëè·Éì, 2000.
16 Ò.

27. Wilkie G.S., Zimyanin V., Kirby R. et al. small bristles,
the Drosophila ortholog of NXF-1, is essential for mRNA
export throughout development // RNA. 2001. V. 7.
‹ 12. P. 1781–1792.

28. Korey C.A., Wilkie G.S., Davis I., Van Vactor D. Small
bristles, DmNXF1, is required for the morphogenesis of
multiple tissues during Drosophila development // Ge-
netics. 2001. V. 159. ‹ 4. P. 1659–1670.

29. ãËÚ‚ËÌÓ‚‡ Ö.å. ÅËÓÎÓ„Ëfl ‡ÁÏÌÓÊÂÌËfl ‰ÓÁÓÙË-
Î˚. èÓ·ÎÂÏ˚ „ÂÌÂÚËÍË ‚ ËÒÒÎÂ‰Ó‚‡ÌËflı Ì‡ ‰ÓÁÓ-
ÙËÎÂ. çÓ‚ÓÒË·ËÒÍ: ç‡ÛÍ‡, 1977. ë. 19–61.

30. ã‡ÍËÌ É.î. ÅËÓÏÂÚËfl. å.: Ç˚Ò¯. ¯ÍÓÎ‡, 1990.
352 Ò.

31. Huettner A.F. Maturation and fertilization Drosophila
melanogaster // J. Morphol. 1924. V. 39. P. 249–265.

32. Cooper K.W. Normal spermatogenesis in Drosophila //
Biology of Drosophila. N.Y. 1950. P. 1–61.

33. Bairati A. Struttura ed ultrastruttura dell apparato geni-
tale maschile Drosophila melanogaster // Meig.
Zeitschr. Zellforsch. 1967. B. 76. S. 56–99.

34. Sonnenblick B.P. The early embryology of Drosophila
melanogaster // Biology of Drosophila. N.Y., 1950.
P. 62–167.

35. Riparbelli M.G., Callaini G. Meiotic spindle organiza-
tion in fertilized Drosophila oocyte: presence of cen-

trosomal components in the meiotic apparatus // J. Cell
Sci. 1996. V. 109. P. 911–918.

36. ëallaini G., Riparbelli M.G. Fertilization Drosophila
melanogaster centrosome inheritance and organization
of the first mitotic spindle // Develop. Biol. 1996.
V. 176. ‹ 2. P. 199–208.

37. Brown C.R., Hong-Brown L.Q., Doxsey S.J., Welch W.J.
Molecular chaperones and the centrosome // J. Biol.
Chem. 1996. V. 271. P. 824–840.

38. Cataldo L., Mastrangelo M.A., Kleene K.C. Differential
effects of heat shock on translation of normal mRNAs in
primary spermatocytes, elongated spermatids and Serto-
li cells in seminiserous tubule culture // Exptl Cell Res.
1997. V. 231. ‹ 1. P. 206–213.

39. Vidair C.A., Doxsey S.J., Dewey W.C. Heat shock alters
centrosome organization leading to mitotic dysfunction
and cell death // J. Cell Physiol. 1993. V. 154. ‹ 3.
P.443–455.

40. Coakley T. Hyperthemia effects on the cytoskeleton and
on cell morphology // Temperature and animal cells:
Symp. Soc. Experim. Biology. 1987. ‹ 41. P. 187–211.

41. Debec A., Courgeon A.M., Maingourd M., Maison-
haute C. The response of the centrosome to heat shock
and related stresses in a Drosophila cell line // J. Cell Sci.
1990. V. 96. P. 403–412.

42. Palermo G., Munne S., Cohen J. The human zygote in-
herits its mitotic potential from the male gamete // Hum.
Reprod. 1994. V. 9. ‹ 7. P. 1120–1125.

43. Wilkie G.S. Drosophila melanogaster mRNA for tip as-
sociating protein (sbr gene). GenBank/EMBL/DDBJ
1999. 12.21:AJ251947 (http://www.ncbi.nlm.nih.gov/
entrez/query.fcgi@cmd=Search&db=Nucleotide&
doptcmdl=GenBank&tool=FlyBase&term=AJ251947
[ACCN]. 21 Dec. 1999.

44. Doane W.W. Completion of meiosis in uninseminated
eggs of Drosophila melanogaster // Science. 1960.
V. 132. P.677–678.

45. Schatten G. The centrosome and its mode of inheritance:
the reduction of the centrosome during gametogenesis
and its restoration during fertilization // Develop. Biol.
1994. V. 165. P. 299–335.

46. Edgar Ç.A., Schubiger G. Parameters controlling tran-
scriptional activation during early Drosophila develop-
ment // Cell. 1986. V. 44. ‹ 6. P. 871–877.

47. Ledbetter D.H., Engel E. Uniparental disomy in humans:
development of an imprinting map and its implications
for prenatal diagnosis // Human Mol. Genet. 1995. V. 4.
P. 1757–1764.

48. Engel E. Uniparental disomy (UPD), genomic imprint-
ing and a case for new genetics // Ann. Genet. 1997.
V. 40. P. 24–34.

49. Lambert J.D., Nagy L.M. Asymmetric inheritance of
centrosomally localized mRNA during embryonic
cleavages // Nature. 2002. V. 420. ‹ 6916. P. 682–686.


