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1

 

O

 

Ó„ÂÌÂÁ Ì‡ÒÂÍÓÏ˚ı ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÓ·ÓÈ ÔÓ-
ˆÂÒÒ ÍÓÓ‰ËÌËÓ‚‡ÌÌÓ„Ó ‚Á‡ËÏÓ‰ÂÈÒÚ‚Ëfl ‰‚Ûı ÚË-
ÔÓ‚ ÍÎÂÚÓÍ – ÔÓÎÓ‚˚ı Ë ÒÓÏ‡ÚË˜ÂÒÍËı, ÂÁÛÎ¸Ú‡-
ÚÓÏ ÍÓÚÓÓ„Ó fl‚ÎflÂÚÒfl ÙÓÏËÓ‚‡ÌËÂ flÈˆ‡. éÓ„Â-
ÌÂÁ 

 

Drosophila

 

 

 

melanogaster

 

 ÔÓ‰‡Á‰ÂÎflÂÚÒfl Ì‡ 14
ÒÚ‡‰ËÈ (

 

King

 

 

 

et

 

 

 

al

 

., 1956). ç‡˜‡Î¸Ì˚Â ̋ Ú‡Ô˚ ÙÓÏË-
Ó‚‡ÌËfl Í‡Ê‰ÓÈ flÈˆÂ‚ÓÈ Í‡ÏÂ˚ ÔÓıÓ‰flÚ ‚ ÔÂ-
Â‰ÌÂÈ ˜‡ÒÚË Ó‚‡ËÓÎ˚, Ì‡Á˚‚‡ÂÏÓÈ „ÂÏ‡ËÂÏ.
ê‡Á‚ËÚËÂ ÔÓÎÓ‚˚ı ÍÎÂÚÓÍ ‚ „ÂÏ‡ËË Ì‡˜ËÌ‡ÂÚÒfl Ò
ÌÂ‡‚ÌÓ„Ó ‰ÂÎÂÌËfl ÔÓÎÓ‚˚ı ÒÚ‚ÓÎÓ‚˚ı ÍÎÂÚÓÍ,
˜ÚÓ ÔË‚Ó‰ËÚ Í ÙÓÏËÓ‚‡ÌË˛ ˆËÒÚÓ·Î‡ÒÚ‡. Ç Â-
ÁÛÎ¸Ú‡ÚÂ ̃ ÂÚ˚Âı ̂ ËÍÎÓ‚ ‰ÂÎÂÌËfl ̂ ËÒÚÓ·Î‡ÒÚ‡, ÍÓ-
ÚÓ˚Â ÒÓÔÓ‚ÓÊ‰‡˛ÚÒfl ÌÂÔÓÎÌ˚Ï ˆËÚÓÍËÌÂÁÓÏ,
Ó·‡ÁÛÂÚÒfl ˆËÒÚ‡, ÒÓÒÚÓfl˘‡fl ËÁ 16 ÍÎÂÚÓÍ, ÒÓÂ‰Ë-
ÌÂÌÌ˚ı ÏÂÊ‰Û ÒÓ·ÓÈ ˆËÚÓÔÎ‡ÁÏ‡ÚË˜ÂÒÍËÏË ÏÓÒÚ‡-

 

1

 

ê‡·ÓÚ‡ ÔÓ‰‰ÂÊ‡Ì‡ êÓÒÒËÈÒÍËÏ ÙÓÌ‰ÓÏ ÙÛÌ‰‡ÏÂÌÚ‡Î¸Ì˚ı
ËÒÒÎÂ‰Ó‚‡ÌËÈ (ÔÓÂÍÚ ‹ 060449000) Ë ëé êÄç (ÏÓÎÓ‰ÂÊ-
Ì˚È ÔÓÂÍÚ ‹ 110).

 

ÏË – ÍÓÎ¸ˆÂ‚˚ÏË Í‡Ì‡Î‡ÏË. é‰Ì‡ ËÁ ˝ÚËı ÍÎÂÚÓÍ
‚ÔÓÒÎÂ‰ÒÚ‚ËË ÒÚ‡ÌÓ‚ËÚÒfl ÓÓˆËÚÓÏ, ‡ ÓÒÚ‡Î¸Ì˚Â 15 –
ÔËÚ‡˛˘ËÏË ÍÎÂÚÍ‡ÏË. ü‰‡ ÔËÚ‡˛˘Ëı ÍÎÂÚÓÍ
ÔÓ‰‚Â„‡˛ÚÒfl ÌÂÒÍÓÎ¸ÍËÏ ˆËÍÎ‡Ï ˝Ì‰ÓÂÔÎËÍ‡-
ˆËË, ˜ÚÓ Ó·ÂÒÔÂ˜Ë‚‡ÂÚ ‚˚ÒÓÍËÈ ÛÓ‚ÂÌ¸ ÒËÌÚÂÁ‡
êçä ‚ ÌËı. ç‡ÔÓÚË‚, ‚ ÓÓˆËÚÂ ÛÊÂ Ì‡ ÚÂÚ¸ÂÈ ÒÚ‡-
‰ËË ‡Á‚ËÚËfl flÈˆÂ‚ÓÈ Í‡ÏÂ˚ ıÓÏÓÒÓÏ˚ ÒÚ‡ÌÓ-
‚flÚÒfl Ú‡ÌÒÍËÔˆËÓÌÌÓ ÌÂ‡ÍÚË‚Ì˚ÏË Ë ÍÓÌ‰ÂÌÒË-
Û˛ÚÒfl, ÙÓÏËÛfl Í‡ËÓÒÓÏÛ (

 

Spradling

 

, 1993). ëÓ-
Ï‡ÚË˜ÂÒÍËÂ ËÎË ÙÓÎÎËÍÛÎflÌ˚Â ÍÎÂÚÍË (îä),
Ó·‡ÁÛ˛˘ËÂÒfl ËÁ ‰‚Ûı ÒÚ‚ÓÎÓ‚˚ı ÍÎÂÚÓÍ-ÔÂ‰¯Â-
ÒÚ‚ÂÌÌËˆ ÒÓÏ‡ÚË˜ÂÒÍËı ÍÎÂÚÓÍ, ÓÍÛÊ‡˛Ú Í‡Ê‰Û˛
ÒÙÓÏËÓ‚‡‚¯Û˛Òfl ˆËÒÚÛ Ë ‡Á‰ÂÎfl˛Ú Ëı ÏÂÊ‰Û
ÒÓ·ÓÈ (

 

Margolis

 

, 

 

Spradling

 

, 1995). îä ÔÂÚÂÔÂ‚‡˛Ú
˜ÂÚ˚Â-ÔflÚ¸ ÏËÚÓÚË˜ÂÒÍËı ‰ÂÎÂÌËÈ, ‚ ÂÁÛÎ¸Ú‡ÚÂ
˜Â„Ó Í ÍÓÌˆÛ ÔflÚÓÈ ÒÚ‡‰ËË ‡Á‚ËÚËfl flÈˆÂ‚ÓÈ Í‡ÏÂ-
˚ Ëı ˜ËÒÎÓ ‰ÓÒÚË„‡ÂÚ 1000 (

 

Spradling

 

, 1993). ç‡
7–9-È ÒÚ‡‰Ëflı ‡Á‚ËÚËfl flÈˆÂ‚ÓÈ Í‡ÏÂ˚ Ñçä îä
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ÉÂÌ 

 

Trithorax

 

-

 

like

 

 (

 

Trl

 

) 

 

Drosophila

 

 

 

melanogaster

 

 

 

ÍÓ‰ËÛÂÚ ÏÌÓ„ÓÙÛÌÍˆËÓÌ‡Î¸Ì˚È ·ÂÎÓÍ 

 

GAGA

 

, ÍÓÚÓ˚È
Û˜‡ÒÚ‚ÛÂÚ ‚Ó ÏÌÓ„Ëı ÍÎÂÚÓ˜Ì˚ı ÔÓˆÂÒÒ‡ı. å˚ ËÁÓÎËÓ‚‡ÎË Ë Óı‡‡ÍÚÂËÁÓ‚‡ÎË ÌÓ‚Û˛ „ËÔÓÏÓÙÌÛ˛
ÏÛÚ‡ˆË˛ „ÂÌ‡ 

 

Trl 

 

– 

 

Trl

 

en

 

82

 

. åÛÚ‡ˆËfl ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÓ·ÓÈ ‚ÒÚÓÈÍÛ ê-˝ÎÂÏÂÌÚ‡ ‡ÁÏÂÓÏ 1.4 Ú. Ô. Ì. ‚ 5'-ÌÂ-
ÍÓ‰ËÛ˛˘Û˛ Ó·Î‡ÒÚ¸ „ÂÌ‡. Ç flË˜ÌËÍ‡ı ÏÛÚ‡ÌÚÌ˚ı ÏÛı ˝ÍÒÔÂÒÒËfl „ÂÌ‡ 

 

Trl

 

 ÒÌËÊÂÌ‡ ÔËÏÂÌÓ Ì‡ 30%,
Ó‰Ì‡ÍÓ ‰‡ÊÂ Ú‡ÍÓÂ ÒÌËÊÂÌËÂ ˝ÍÒÔÂÒÒËË ÔË‚Ó‰ËÚ Í Ì‡Û¯ÂÌËflÏ ÓÓ„ÂÌÂÁ‡. åÛÚ‡ˆËfl 

 

Trl

 

en

 

82

 

 ‚ ÒÓ˜ÂÚ‡ÌËË
Ò ÌÛÎ¸-‡ÎÎÂÎÂÏ „ÂÌ‡ 

 

Trl

 

 ‚˚Á˚‚‡ÂÚ ÒÚÂËÎ¸ÌÓÒÚ¸ Ò‡ÏÓÍ: ÓÌË ÓÚÍÎ‡‰˚‚‡˛Ú ÌÂ·ÓÎ¸¯ÓÂ ˜ËÒÎÓ Ï‡ÎÂÌ¸ÍËı
flËˆ Ò ËÁÏÂÌÂÌÌÓÈ, ÔÓ Ò‡‚ÌÂÌË˛ Ò ÌÓÏÓÈ, ÙÓÏÓÈ. ì ÏÛÚ‡ÌÚÓ‚ 

 

Trl

 

en

 

82

 

 ÏÌÓ„ËÂ flÈˆÂ‚˚Â Í‡ÏÂ˚ ı‡‡ÍÚÂ-
ËÁÛ˛ÚÒfl fl‰ÓÏ ÓÚÍÎÓÌÂÌËÈ ÓÚ ÌÓÏ˚: ÓÓˆËÚ ËÏÂÂÚ ÌÂÔ‡‚ËÎ¸ÌÛ˛ ÙÓÏÛ Ë ‚ÌÂ‰flÂÚÒfl ‚ Ó·Î‡ÒÚ¸ flÈˆÂ-
‚ÓÈ Í‡ÏÂ˚, „‰Â ‡ÒÔÓÎ‡„‡˛ÚÒfl ÔËÚ‡˛˘ËÂ ÍÎÂÚÍË; Ì‡Û¯ÂÌ‡ Ù‡Á‡ ·˚ÒÚÓ„Ó Ú‡ÌÒÔÓÚ‡ ˆËÚÓÔÎ‡ÁÏ˚
ÔËÚ‡˛˘Ëı ÍÎÂÚÓÍ ‚ ÓÓˆËÚ, ‚ ÂÁÛÎ¸Ú‡ÚÂ ˜Â„Ó flÈˆÂ‚˚Â Í‡ÏÂ˚ ÏÛÚ‡ÌÚÓ‚ ‰ÂÏÓÌÒÚËÛ˛Ú Ú‡Í Ì‡Á˚‚‡Â-
Ï˚È ÙÂÌÓÚËÔ “

 

dumpless

 

”; ÙÓÎÎËÍÛÎflÌ˚Â ÍÎÂÚÍË ˜‡ÒÚÓ ÌÂ ÔÓÎÌÓÒÚ¸˛ ÔÓÍ˚‚‡˛Ú ÓÓˆËÚ, ‡ÒÔÓÎ‡„‡flÒ¸
ÚÓÎ¸ÍÓ Ì‡ Â„Ó Á‡‰ÌÂÏ ÍÓÌˆÂ; Ì‡Û¯ÂÌÓ ‰‚ËÊÂÌËÂ ̂ ÂÌÚËÔÂÚ‡Î¸Ì˚ı ÍÎÂÚÓÍ. èÂ‰ÔÓÎÓÊÂÌÓ, ̃ ÚÓ ÒÚÂËÎ¸-
ÌÓÒÚ¸ Ò‡ÏÓÍ 

 

Trl

 

en

 

82

 

Ó·ÛÒÎÓ‚ÎÂÌ‡ Ì‡Û¯ÂÌËÂÏ ÙÛÌÍˆËÓÌËÓ‚‡ÌËfl ÙÓÎÎËÍÛÎflÌ˚ı ÍÎÂÚÓÍ, ÔË˜ËÌÓÈ ÍÓ-
ÚÓÓ„Ó fl‚ÎflÂÚÒfl ÛÏÂÌ¸¯ÂÌËÂ ˝ÍÒÔÂÒÒËË „ÂÌ‡ 

 

Trl

 

. ç‡¯Â ÔÂ‰ÔÓÎÓÊÂÌËÂ ÔÓ‰Ú‚ÂÊ‰‡ÂÚÒfl ÚÂÏ, ˜ÚÓ ÔË
‚‚Â‰ÂÌËË Ú‡ÌÒ„ÂÌÓ‚, ÌÂÒÛ˘Ëı ÍÑçä „ÂÌ‡ 

 

Trl

 

, ÔÓËÒıÓ‰ËÚ “ÒÔ‡ÒÂÌËÂ” ÏÛÚ‡ÌÚÌÓ„Ó ÙÂÌÓÚËÔ‡ Ò‡ÏÓÍ

 

Trl

 

en

 

82

 

. ëÎÂ‰ÛÂÚ ÓÚÏÂÚËÚ¸, ˜ÚÓ ‰‡ÊÂ ÌÂÁÌ‡˜ËÚÂÎ¸ÌÓÂ ÒÌËÊÂÌËÂ ˝ÍÒÔÂÒÒËË „ÂÌ‡ 

 

Trl

 

 Û Ú‡ÍËı Ò‡ÏÓÍ ÔË‚Ó-
‰ËÚ Í ÒÂ¸ÂÁÌ˚Ï Ì‡Û¯ÂÌËflÏ ‚ ÙÛÌÍˆËÓÌËÓ‚‡ÌËË ÒÓÏ‡ÚË˜ÂÒÍËı ÍÎÂÚÓÍ, ‚ ÚÓ ‚ÂÏfl Í‡Í ÁÌ‡˜ËÚÂÎ¸ÌÓÂ
ÒÌËÊÂÌËÂ ˝ÍÒÔÂÒÒËË ˝ÚÓ„Ó „ÂÌ‡ Û ÒËÎ¸Ì˚ı „ËÔÓÏÓÙÌ˚ı ÏÛÚ‡ÌÚÓ‚ ÔË‚Ó‰ËÚ Í Ì‡Û¯ÂÌËflÏ Í‡Í ‚ ÒÓÏ‡-
ÚË˜ÂÒÍËı, Ú‡Í Ë ‚ ÔÓÎÓ‚˚ı ÍÎÂÚÍ‡ı flÈˆÂ‚˚ı Í‡ÏÂ.

 

äÎ˛˜Â‚˚Â ÒÎÓ‚‡

 

: 

 

Drosophila

 

 

 

melanogaster

 

, „ÂÌ 

 

Trithorax

 

-

 

like

 

,

 

 ÓÓ„ÂÌÂÁ, ÙÓÎÎËÍÛÎflÌ˚Â ÍÎÂÚÍË, ÙÂÌÓ-
ÚËÔ “

 

dumpless

 

”. 

 

ìÑä 575.11:591.465.12:595.773.4
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ÔÓ‰‚Â„‡ÂÚÒfl ÚÂÏ ˆËÍÎ‡Ï ˝Ì‰ÓÂÔÎËÍ‡ˆËË, ‚ Â-
ÁÛÎ¸Ú‡ÚÂ ˜Â„Ó Í‡Ê‰‡fl ÍÎÂÚÍ‡ ÒÓ‰ÂÊËÚ 16 ÍÓÔËÈ
„ÂÌÓÏÌÓÈ Ñçä (

 

Lilly

 

, 

 

Spradling

 

, 1996; 

 

Calvi

 

 

 

et

 

 

 

al

 

.,
1998). Ç ̋ ÚÓ ÊÂ ‚ÂÏfl Ì‡˜ËÌ‡ÂÚÒfl ‡ÍÚË‚Ì‡fl ÏË„‡-
ˆËfl îä, ˜ÚÓ ÔË‚Ó‰ËÚ Í ËÁÏÂÌÂÌË˛ Ëı ÙÓÏ˚
(

 

Spradling

 

, 1993; 

 

Horne

 

-

 

Badovinac

 

, 

 

Bilder

 

, 2005), Í
10-È ÒÚ‡‰ËË ‡Á‚ËÚËfl ‚ flÈˆÂ‚ÓÈ Í‡ÏÂÂ Ì‡·Î˛‰‡-
˛ÚÒfl ÚË ÚËÔ‡ îä (ËÒ. 1).

èÂ‚Û˛ „ÛÔÔÛ ÒÓÒÚ‡‚Îfl˛Ú 6–8 ÍÎÂÚÓÍ, ÍÓÚÓ˚Â
ÓÚ‰ÂÎfl˛ÚÒfl ÓÚ ̋ ÔËÚÂÎËfl, ÔÓÍ˚‚‡˛˘Â„Ó ÔÂÂ‰Ì˛˛
˜‡ÒÚ¸ flÈˆÂ‚ÓÈ Í‡ÏÂ˚, Ë ÏË„ËÛ˛Ú ÏÂÊ‰Û ÔËÚ‡˛-
˘ËÏË ÍÎÂÚÍ‡ÏË ÔÓ Ì‡Ô‡‚ÎÂÌË˛ Í ÓÓˆËÚÛ. éÌË ÔÓ-
ÎÛ˜ËÎË Ì‡Á‚‡ÌËÂ “·Ó‰˛Ì˚ı ÍÎÂÚÓÍ” (

 

border

 

 

 

cells

 

)
(

 

Montell

 

 

 

et

 

 

 

al

 

., 1992). ÇÓ ‚ÚÓÛ˛ „ÛÔÔÛ ‚ıÓ‰ËÚ ·ÓÎ¸-
¯ËÌÒÚ‚Ó îä, ÍÓÚÓ˚Â ÙÓÏËÛ˛Ú Ó‰ÌÓÒÎÓÈÌ˚È
ˆËÎËÌ‰Ë˜ÂÒÍËÈ ̋ ÔËÚÂÎËÈ ‚ÓÍÛ„ ÓÓˆËÚ‡; Í ÚÂÚ¸ÂÈ
ÓÚÌÓÒflÚÒfl 

 

o

 

ÍÓÎÓ 50 îä, ÙÓÏËÛ˛˘Ëı Ó‰ÌÓÒÎÓÈ-
Ì˚È ÔÎÓÒÍËÈ ˝ÔËÚÂÎËÈ ‚ÓÍÛ„ ÔËÚ‡˛˘Ëı ÍÎÂÚ

 

o

 

Í.
èÓ‚Â‰ÂÌËÂ îä Ì‡ 10-È ÒÚ‡‰ËË ÓÓ„ÂÌÂÁ‡ ÚÂÒÌÓ Ò‚flÁ‡-
ÌÓ Ò ÒÓ·˚ÚËflÏË, ÔÓËÒıÓ‰fl˘ËÏË ‚ ˝ÚÓ ‚ÂÏfl ‚
ÔËÚ‡˛˘Ëı ÍÎÂÚÍ‡ı. Ç ˝ÚÓÚ ÔÂËÓ‰, Ì‡Á˚‚‡ÂÏ˚È
Ú‡ÍÊÂ ÒÚ‡‰ËÂÈ ·˚ÒÚÓ„Ó Ú‡ÌÒÔÓÚ‡, ÒÓ‰ÂÊËÏÓÂ
ÔËÚ‡˛˘Ëı ÍÎÂÚÓÍ Ì‡˜ËÌ‡ÂÚ ·˚ÒÚÓ ÔÂÂÍ‡˜Ë‚‡Ú¸Òfl
‚ ÓÓˆËÚ (

 

Spradling

 

, 1993). Ç ÚÓ ÊÂ Ò‡ÏÓÂ ‚ÂÏfl îä,
Ì‡ıÓ‰fl˘ËÂÒfl Ì‡ „‡ÌËˆÂ ÏÂÊ‰Û ÔËÚ‡˛˘ËÏË ÍÎÂÚÍ‡-
ÏË Ë ÓÓˆËÚÓÏ, ÏË„ËÛ˛Ú ‚ÌÛÚ¸ flÈˆÂ‚ÓÈ Í‡ÏÂ˚,
Á‡Í˚‚‡fl ÔÂÂ‰Ì˛˛ ˜‡ÒÚ¸ ÓÓˆËÚ‡. ùÚË ÍÎÂÚÍË Ì‡-
Á‚‡ÎË ˆÂÌÚËÔÂÚ‡Î¸Ì˚ÏË (

 

centripetal

 

 

 

cells

 

) (ËÒ. 1)
(

 

Montell

 

 

 

et

 

 

 

al

 

., 1992). ç‡ ÔÓÒÎÂ‰ÌËı ÒÚ‡‰Ëflı ‡Á‚ËÚËfl
flÈˆÂ‚ÓÈ Í‡ÏÂ˚ îä ‚˚‰ÂÎfl˛Ú ‚Â˘ÂÒÚ‚‡, Ó·‡ÁÛ˛-
˘ËÂ Ó·ÓÎÓ˜ÍÛ flÈˆ‡ (

 

Margaritis

 

 

 

et

 

 

 

al

 

., 1980). Ñ‚Â „ÛÔ-
Ô˚ îä, ‡ÒÔÓÎÓÊÂÌÌ˚Â Ì‡ ÔÂÂ‰ÌÂÏ ÍÓÌˆÂ ÓÓˆËÚ‡,
ÍÓÓ‰ËÌËÓ‚‡ÌÌÓ ÏË„ËÛ˛Ú, ‰‡‚‡fl Ì‡˜‡ÎÓ ‰Ó-
Ò‡Î¸Ì˚Ï ‚˚ÓÒÚ‡Ï ıÓËÓÌ‡ (

 

Spradling

 

, 1993). ä ÍÓÌ-
ˆÛ ‡Á‚ËÚËfl flÈˆÂ‚ÓÈ Í‡ÏÂ˚ îä ÔÓ‰‚Â„‡˛ÚÒfl ‡ÔÓ-
ÔÚÓÁÛ (

 

Chao

 

, 

 

Nagoshi

 

, 1999). 

ê‡ÌÂÂ ·˚Î ÔÓÎÛ˜ÂÌ fl‰ ‰‡ÌÌ˚ı, ÔÓÁ‚ÓÎfl˛-
˘Ëı ÔÂ‰ÔÓÎÓÊËÚ¸, ˜ÚÓ „ÂÌ 

 

Trithorax

 

-

 

like

 

 (

 

Trl

 

)

 

Drosophila

 

 

 

melanogaster

 

,

 

 ÍÓ‰ËÛ˛˘ËÈ ÏÌÓ„ÓÙÛÌÍ-
ˆËÓÌ‡Î¸Ì˚È ·ÂÎÓÍ 

 

GAGA

 

, ÌÂÓ·ıÓ‰ËÏ ‚ ÔÓˆÂÒÒÂ
ÓÓ„ÂÌÂÁ‡ ÏÛı (

 

Liaw

 

 Â

 

t

 

 

 

al

 

., 1995; 

 

B

 

Â

 

jarano

 

, 

 

Busturia

 

,
2004). å˚ ÔÓÍ‡Á‡ÎË, ˜ÚÓ ÏÛÚ‡ˆËË „ÂÌ‡ 

 

Trl

 

 ‚˚Á˚-
‚‡˛Ú fl‰ Ì‡Û¯ÂÌËÈ ‚ ıÓ‰Â ÓÓ„ÂÌÂÁ‡ ‰ÓÁÓÙËÎ˚
(íÛÌÓ‚‡ Ë ‰., 2001; é„ËÂÌÍÓ Ë ‰., 2006), Á‰ÂÒ¸
ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ÂÁÛÎ¸Ú‡Ú˚ ‡Ì‡ÎËÁ‡ ÌÓ‚Ó„Ó „ËÔÓ-
ÏÓÙÌÓ„Ó ‡ÎÎÂÎfl „ÂÌ‡ 

 

Trl 

 

– 

 

Trl

 

en

 

82

 

: ÔÓ‚Â‰ÂÌÓ ÏÓ-
ÎÂÍÛÎflÌÓ-„ÂÌÂÚË˜ÂÒÍÓÂ Í‡ÚËÓ‚‡ÌËÂ ÏÛÚ‡ˆËË Ë
ÔÓÍ‡Á‡ÌÓ ÂÂ ‚ÎËflÌËÂ Ì‡ ÓÓ„ÂÌÂÁ. àÁÛ˜ÂÌËÂ ˝ÚÓÈ
·ÓÎÂÂ ÒÎ‡·ÓÈ, ̃ ÂÏ ÓÔËÒ‡ÌÌ‡fl ‡ÌÂÂ 

 

Trl

 

362

 

, ÏÛÚ‡ˆËË
ÔÓÁ‚ÓÎËÎÓ ‚˚fl‚ËÚ¸ ÌÓ‚˚Â ‡ÒÔÂÍÚ˚ ‚ÎËflÌËfl ·ÂÎÍ‡

 

GAGA

 

 Ì‡ ‡Á‚ËÚËÂ flÈˆÂ‚ÓÈ Í‡ÏÂ˚ ‰ÓÁÓÙËÎ˚.
ìÒÚ‡ÌÓ‚ÎÂÌÓ, ̃ ÚÓ ‰‡ÊÂ ÌÂÁÌ‡˜ËÚÂÎ¸ÌÓÂ ÒÌËÊÂÌËÂ
˝ÍÒÔÂÒÒËË „ÂÌ‡ 

 

Trl

 

, ‚˚Á‚‡ÌÌÓÂ ÏÛÚ‡ˆËÂÈ 

 

Trl

 

en

 

82

 

,
‚Â‰ÂÚ Í ÒÂ¸ÂÁÌ˚Ï Ì‡Û¯ÂÌËflÏ ‚ ÙÛÌÍˆËÓÌËÓ-
‚‡ÌËË ÒÓÏ‡ÚË˜ÂÒÍËı ÍÎÂÚÓÍ Ì‡ ÔÓÒÎÂ‰ÌËı ÒÚ‡‰Ëflı
‡Á‚ËÚËfl flÈˆÂ‚˚ı Í‡ÏÂ ‰ÓÁÓÙËÎ˚. ç‡ ÓÒÌÓ‚‡-
ÌËË ÔÓÎÛ˜ÂÌÌ˚ı ‰‡ÌÌ˚ı Ï˚ ‰ÂÎ‡ÂÏ Á‡ÍÎ˛˜ÂÌËÂ Ó
ÚÓÏ, ˜ÚÓ ËÁÏÂÌÂÌËÂ ˝ÍÒÔÂÒÒËË „ÂÌ‡ 

 

Trl

 

 ÔË‚Ó‰ËÚ
Í Ì‡Û¯ÂÌËflÏ ÙÛÌÍˆËÓÌËÓ‚‡ÌËfl ÒÓÏ‡ÚË˜ÂÒÍËı
ÍÎÂÚÓÍ, ˜ÚÓ, ‚ÂÓflÚÌÓ, fl‚ÎflÂÚÒfl ÔË˜ËÌÓÈ ÒÚÂ-
ËÎ¸ÌÓÒÚË ÏÛÚ‡ÌÚÌ˚ı Ò‡ÏÓÍ. 

 

åÄíÖêàÄã à åÖíéÑàäÄ

 

ÇÒÂ ÒÍÂ˘Ë‚‡ÌËfl ÔÓ‚Ó‰ËÎË Ì‡ ÒÚ‡Ì‰‡ÚÌÓÈ
ÒÂ‰Â ÔË ÚÂÏÔÂ‡ÚÛÂ 25°ë. Ç ˝ÍÒÔÂËÏÂÌÚ‡ı ËÒ-
ÔÓÎ¸ÁÓ‚‡ÎË ÒÎÂ‰Û˛˘ËÂ ÏÛÚ‡ˆËË 

 

D

 

. 

 

melanogaster

 

:

 

Trl

 

R

 

85 (Df(3L)TrlR85/TM3, Sb1 Ser y+) – ÌÛÎ¸-‡ÎÎÂÎ¸
„ÂÌ‡, Î˛·ÂÁÌÓ ÔÂ‰ÓÒÚ‡‚ÎÂÌÌ‡fl î. ä‡¯ÂÏ (ÜÂ-
ÌÂ‚ÒÍËÈ ÛÌË‚ÂÒËÚÂÚ, ò‚ÂÈˆ‡Ëfl) (Farkas et al.,
1994); Trl362, ÔÓÎÛ˜ÂÌÌ‡fl ‚ Ì‡¯ÂÈ Î‡·Ó‡ÚÓËË
(é„ËÂÌÍÓ Ë ‰., 2006); Trlen82, ÔÓÎÛ˜ÂÌÌ‡fl ‚ Î‡·Ó‡-
ÚÓËË ÏÓÎÂÍÛÎflÌÓÈ ·ËÓÎÓ„ËË àÌÒÚËÚÛÚ‡ ÙÛÌ‰‡-

èä

èîä

éîä

ééñàí

Åä

ñä

êËÒ. 1. ëıÂÏ‡ flÈˆÂ‚ÓÈ Í‡ÏÂ˚ ‡ÌÌÂÈ 10-È ÒÚ‡‰ËË ‡Á‚ËÚËfl Drosophila melanogaster (ÔÓ: Grammont, Irvine, 2002, Ò ËÁÏÂ-
ÌÂÌËflÏË). 
èä – ÔËÚ‡˛˘ËÂ ÍÎÂÚÍË, éîä – ÙÓÎÎËÍÛÎflÌ˚Â ÍÎÂÚÍË Ó‰ÌÓÒÎÓÈÌÓ„Ó ˆËÎËÌ‰Ë˜ÂÒÍÓ„Ó ˝ÔËÚÂÎËfl ‚ÓÍÛ„ ÓÓˆËÚ‡,
èîä – ÙÓÎÎËÍÛÎflÌ˚Â ÍÎÂÚÍË ÔÎÓÒÍÓ„Ó Ó‰ÌÓÒÎÓÈÌÓ„Ó ˝ÔËÚÂÎËfl ‚ÓÍÛ„ ÔËÚ‡˛˘Ëı ÍÎÂÚÓÍ, Åä – ·Ó‰˛Ì˚Â ÍÎÂÚÍË,
ñä – ˆÂÌÚËÔÂÚ‡Î¸Ì˚Â ÍÎÂÚÍË, ( ) – Ì‡Ô‡‚ÎÂÌËÂ ‰‚ËÊÂÌËfl ÏË„ËÛ˛˘Ëı ÍÎÂÚÓÍ. 
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é„ËÂÌÍÓ Ë ‰.

ÏÂÌÚ‡Î¸Ì˚ı ËÒÒÎÂ‰Ó‚‡ÌËÈ (ÅÓÏ·ÂÈ, àÌ‰Ëfl). àÒ-
ÔÓÎ¸ÁÓ‚‡Ì˚ Ú‡ÍÊÂ ÎËÌËË, ÌÂÒÛ˘ËÂ Ú‡ÌÒÔÓÁÓÌ˚
hsp83: GAGA-519-2 Ë hsp83: GAGA-581-12 Ë ˝ÍÒ-
ÔÂÒÒËÛ˛˘ËÂ ÍÑçä „ÂÌ‡ Trl, ÍÓÚÓ˚Â Î˛·ÂÁÌÓ
ÔÂ‰ÓÒÚ‡‚ÎÂÌ˚ è. òÂ‰ÎÓÏ (èËÌÒÚÓÌÒÍËÈ ÛÌË‚Â-
ÒËÚÂÚ, ëòÄ) (Greenberg, Schedl, 2001), Ë Oregon R –
‰ËÍËÈ ÚËÔ ËÁ ÙÓÌ‰‡ Ì‡¯ÂÈ Î‡·Ó‡ÚÓËË.

Ç˚‰ÂÎÂÌËÂ „ÂÌÓÏÌÓÈ Ñçä ÓÒÛ˘ÂÒÚ‚ÎflÎË ÔÓ
ÏÂÚÓ‰ËÍÂ, ÓÔËÒ‡ÌÌÓÈ ÅÂÌ‰ÂÓÏ Ò ÒÓ‡‚ÚÓ‡ÏË
(Bender et al., 1983). èñê ÔÓ‚Ó‰ËÎË ÔÓ ÒÚ‡Ì‰‡Ú-
ÌÓÈ ÏÂÚÓ‰ËÍÂ (Sambrook et al., 1989) Ò ËÒÔÓÎ¸ÁÓ‚‡-
ÌËÂÏ Ô‡ÈÏÂÓ‚, ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Ëı ÔÓÒÎÂ‰Ó‚‡-
ÚÂÎ¸ÌÓÒÚË „ÂÌ‡ Trl – 5'-atgtgtttttcatccgtgaagtcg-3';
5'-caaaagaaaatttcagtggctgtg–3' – Ë ÍÓÌˆ‡Ï ê-˝ÎÂ-
ÏÂÌÚ‡ – 5'-caatcatatcgctgtctcactca-3'; 5'-tttcctctcaa-
caagcaaacgtgc–3'. è‡ÈÏÂ˚ ÒËÌÚÂÁËÓ‚‡Ì˚
Ç.î. äÓ·ÁÂ‚˚Ï (àñËÉ ëé êÄç). éÔÂ‰ÂÎÂÌËÂ
ÌÛÍÎÂÓÚË‰ÌÓÈ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË Ñçä ÓÒÛ-
˘ÂÒÚ‚ÎflÎË, ËÒÔÓÎ¸ÁÛfl BigDye™ Terminators v3.1
Cycle Sequencing Kit (“Applied Biosystems”, ëòÄ)

Ë ‡‚ÚÓÏ‡ÚË˜ÂÒÍËÈ ÒÂÍ‚ÂÌ‡ÚÓ ABI 3100 Capillary
DNA Sequencer (“Applied Biosystems”, ëòÄ). 

Ç˚‰ÂÎÂÌËÂ êçä ËÁ flË˜ÌËÍÓ‚ ‰ÓÁÓÙËÎ ÔÓ‚Ó-
‰ËÎË, ËÒÔÓÎ¸ÁÛfl Â‡„ÂÌÚ TRIzol (“Gibco BRL”,
ëòÄ) ÒÓ„Î‡ÒÌÓ ÂÍÓÏÂÌ‰‡ˆËflÏ ÔÓËÁ‚Ó‰ËÚÂÎfl.
çÓÁÂÌ-·ÎÓÚ-„Ë·Ë‰ËÁ‡ˆË˛ ÓÒÛ˘ÂÒÚ‚ÎflÎË ÔÓ ÏÂ-
ÚÓ‰ËÍÂ, ÔÂ‰ÎÓÊÂÌÌÓÈ ÅÛÌÂÚÚÓÏ (Burnett, 1997).
Ç Í‡˜ÂÒÚ‚Â ÁÓÌ‰Ó‚ ‰Îfl „Ë·Ë‰ËÁ‡ˆËË ËÒÔÓÎ¸ÁÓ‚‡-
ÎË [ê32]-ÏÂ˜ÂÌÌ˚Â Ù‡„ÏÂÌÚ˚ ÍÑçä „ÂÌÓ‚ Trl (2,
3 Ë 4-È ˝ÍÁÓÌ˚) Ë rpl19.

ÑÎfl ÓÍ‡¯Ë‚‡ÌËfl flÈˆÂ‚˚ı Í‡ÏÂ flË˜ÌËÍË 2–3-ÒÛ-
ÚÓ˜Ì˚ı Ò‡ÏÓÍ ËÁÓÎËÓ‚‡ÎË ‚ ‡ÒÚ‚ÓÂ PBS, Ïå:
1.7 KH2PO4, 5.2 NaH2PO4, 150 NaCl; ÙËÍÒ‡ˆË˛ Ë
ÓÍ‡¯Ë‚‡ÌËÂ Ù‡ÎÎÓË‰ËÌÓÏ, ÍÓÌ˙˛„ËÓ‚‡ÌÌ˚Ï
Alexa 488 (“Molecular Probes”, ëòÄ), ÔÓ‚Ó‰ËÎË
ÔÓ ÏÂÚÓ‰ËÍÂ ÉÛËÎ‰‡ Ò ÒÓ‡‚ÚÓ‡ÏË (Guild et al.,
1997). éÍ‡¯Ë‚‡ÌËÂ flË˜ÌËÍÓ‚ Ò ÔÓÏÓ˘¸˛ Í‡ÒË-
ÚÂÎfl DAPI (4,6-diamino-2-phenylindole) ÔÓ‚Ó‰ËÎË
‚ ‡ÒÚ‚ÓÂ Ò ÙËÌ‡Î¸ÌÓÈ ÍÓÌˆÂÌÚ‡ˆËÂÈ 1 ÏÍ„/ÏÎ
(“Sigma”, ëòÄ). 

èË ÔÓ‰Ò˜ÂÚÂ flÈˆÂ‚˚ı Í‡ÏÂ Ò Á‡·Ë‚‡ÌËÂÏ
ÍÓÎ¸ˆÂ‚˚ı Í‡Ì‡ÎÓ‚ ÔÓ‚Ó‰ËÎË ‰‚ÓÈÌÓÂ ÓÍ‡¯Ë-
‚‡ÌËÂ Ò ÔÓÏÓ˘¸˛ Ù‡ÎÎÓË‰ËÌ‡ Ë DAPI, Û˜ËÚ˚‚‡ÎË
Í‡ÏÂ˚ 7–11-È ÒÚ‡‰ËÈ ‡Á‚ËÚËfl. èÓ‡Ì‡ÎËÁËÓ-
‚‡ÌÓ 1280 flÈˆÂ‚˚ı Í‡ÏÂ Ò‡ÏÓÍ Trlen82/TrlR85 Ë
1450 Í‡ÏÂ Ò‡ÏÓÍ Trl362/TrlR85.

åËÍÓÒÍÓÔË˜ÂÒÍËÂ ËÒÒÎÂ‰Ó‚‡ÌËfl ÔÓ‚Ó‰ËÎË ‚
ñÂÌÚÂ ÍÓÎÎÂÍÚË‚ÌÓ„Ó ÔÓÎ¸ÁÓ‚‡ÌËfl ÏËÍÓÒÍÓÔË-
˜ÂÒÍÓ„Ó ‡Ì‡ÎËÁ‡ ·ËÓÎÓ„Ë˜ÂÒÍËı Ó·˙ÂÍÚÓ‚ àñËÉ
ëé êÄç Ò ÔÓÏÓ˘¸˛ ÏËÍÓÒÍÓÔÓ‚ Axioscope 2 plus
Ë LSM 510 Meta (“Zeiss”, ÉÂÏ‡ÌËfl).

êÖáìãúíÄíõ

èÓ‚Â‰ÂÌ ‡Ì‡ÎËÁ ‚ÎËflÌËfl ÔÓÎÛ˜ÂÌÌÓÈ Ì‡ÏË „ËÔÓ-
ÏÓÙÌÓÈ ÏÛÚ‡ˆËË Trlen82 Ì‡ ÓÓ„ÂÌÂÁ Drosophila mela-
nogaster.  Ñ‡ÌÌ˚Â, ÔÓÎÛ˜ÂÌÌ˚Â Ò ÔÓÏÓ˘¸˛ èñê Ë
ÔÓÒÎÂ‰Û˛˘Â„Ó ÒÂÍ‚ÂÌËÓ‚‡ÌËfl ÔÓ‰ÛÍÚ‡ ‡ÏÔÎËÙË-
Í‡ˆËË, Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛Ú Ó ÚÓÏ, ˜ÚÓ ÏÛÚ‡ˆËfl Trlen82

ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÓ·ÓÈ ËÌÒÂˆË˛ Ú‡ÌÒÔÓÁÓÌ‡ ‚ 5'-ÌÂ-
ÍÓ‰ËÛ˛˘Û˛ Ó·Î‡ÒÚ¸ „ÂÌ‡ Trl ‚ ÔÓÁËˆËË 2997 (ÍÓÓ-
‰ËÌ‡Ú˚ ÛÍ‡Á‡Ì˚ ‚ ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ-
ÒÚ¸˛ GenBank #AJ225042; ä‡ÚÓıËÌ Ë ‰., 2001). ÄÌ‡-
ÎËÁ ÒÚÛÍÚÛ˚ Ú‡ÌÒÔÓÁÓÌ‡ ÔÓÁ‚ÓÎËÎ Ò‰ÂÎ‡Ú¸
Á‡ÍÎ˛˜ÂÌËÂ Ó ÚÓÏ, ̃ ÚÓ ÓÌ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ÔËÓ‰ÌÓÏÛ
ê-˝ÎÂÏÂÌÚÛ (O’Hare, Rubin, 1983) Ò ‚ÌÛÚÂÌÌÂÈ ‰ÂÎÂ-
ˆËÂÈ ‡ÁÏÂÓÏ ÓÍÓÎÓ 1.5 Ú. Ô. Ì., ‚ÒÚÓÂÌÌÓÏÛ ‚ Ó·-
‡ÚÌÓÈ ÓËÂÌÚ‡ˆËË. äÓÓ‰ËÌ‡Ú˚ ÚÓ˜ÂÍ ‡Á˚‚‡ ‰Â-
ÎÂˆËË 810–2344 ‰‡Ì˚ ‚ ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò ÔÓÒÎÂ‰Ó‚‡-
ÚÂÎ¸ÌÓÒÚ¸˛ GenBank #X06779. çÂÒÏÓÚfl Ì‡ ÚÓ ˜ÚÓ
ËÌÒÂˆËfl Ú‡ÌÒÔÓÁÓÌ‡ ÔÓËÁÓ¯Î‡ ‚ ÌÂÍÓ‰ËÛ˛˘Û˛
Ó·Î‡ÒÚ¸ „ÂÌ‡ Trl Ë ÌÂ Á‡Ú‡„Ë‚‡ÂÚ Â„Ó ̋ ÍÁÓÌ˚, Ò ÔÓÏÓ-
˘¸˛ çÓÁÂÌ-·ÎÓÚ-„Ë·Ë‰ËÁ‡ˆËË ·˚ÎÓ ÛÒÚ‡ÌÓ‚ÎÂÌÓ,
˜ÚÓ Ú‡ÌÒÍËÔˆËfl ˝ÚÓ„Ó „ÂÌ‡ ‚ flË˜ÌËÍ‡ı „ÓÏÓÁË„ÓÚ-
Ì˚ı ÏÛÚ‡ÌÚÌ˚ı Ò‡ÏÓÍ ÒÌËÊÂÌ‡ ÔË·ÎËÁËÚÂÎ¸ÌÓ Ì‡
ÚÂÚ¸ ÔÓ Ò‡‚ÌÂÌË˛ Ò ÌÓÏÓÈ (ËÒ. 2).

ìÒÚ‡ÌÓ‚ÎÂÌÓ, ˜ÚÓ „ÓÏÓÁË„ÓÚÌ˚Â Trlen82- Ë „ÂÚÂ-
ÓÁË„ÓÚÌ˚Â Trlen82/TrlR85-Ò‡Ïˆ˚, „‰Â TrlR85 – ÌÛÎ¸-

Ñí Trl
en82

Ú.Ô.Ì.

2.4

rpl19

êËÒ. 2. ÄÌ‡ÎËÁ Ú‡ÌÒÍËÔˆËË „ÂÌ‡ Trl Û ÏÛÚ‡ÌÚÓ‚
Trlen82 Drosophila melanogaster, çÓÁÂÌ-·ÎÓÚ, ÒÓ‰Â-
Ê‡˘ËÈ ÚÓÚ‡Î¸ÌÛ˛ êçä, ‚˚‰ÂÎÂÌÌÛ˛ ËÁ flË˜ÌËÍÓ‚
ÏÛı ‰ËÍÓ„Ó ÚËÔ‡ (Ñí) Ë „ÓÏÓÁË„ÓÚ Trlen82; ‚ÌËÁÛ – „Ë-
·Ë‰ËÁ‡ˆËfl ˝ÚÓ„Ó ÊÂ ·ÎÓÚ‡ Ò ÁÓÌ‰ÓÏ rpl19 ‚ Í‡˜ÂÒÚ‚Â
ÍÓÌÚÓÎfl.
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‡ÎÎÂÎ¸ „ÂÌ‡ Trl, ÌÂ ÓÚÎË˜‡˛ÚÒfl Á‡ÏÂÚÌ˚Ï ÒÌËÊÂ-
ÌËÂÏ ÙÂÚËÎ¸ÌÓÒÚË. é‰Ì‡ÍÓ ÏÛÚ‡ˆËfl Trlen82 ‚ „ÓÏÓ-
ÁË„ÓÚÌÓÏ ÒÓÒÚÓflÌËË ÔË‚Ó‰ËÚ Í ÁÌ‡˜ËÚÂÎ¸ÌÓÏÛ
ÒÌËÊÂÌË˛ ÙÂÚËÎ¸ÌÓÒÚË Ò‡ÏÓÍ, ‡ ‚ ÒÓ˜ÂÚ‡ÌËË Ò
ÌÛÎ¸-‡ÎÎÂÎÂÏ – Í Ëı ÔÓÎÌÓÈ ÒÚÂËÎ¸ÌÓÒÚË. åÛÚ‡ÌÚ-
Ì˚Â Ò‡ÏÍË ÓÚÍÎ‡‰˚‚‡˛Ú Ó‰ÌÓ-‰‚‡ flÈˆ‡ ‚ ÒÛÚÍË, ‚
ÚÓ ‚ÂÏfl Í‡Í Ò‡ÏÍË ‰ËÍÓ„Ó ÚËÔ‡ Á‡ ˝ÚÓÚ ÔÂËÓ‰ –
30–50. ê‡ÁÏÂ flËˆ, ÔÓ‰ÛˆËÛÂÏ˚ı ÏÛÚ‡ÌÚÌ˚ÏË
Ò‡ÏÍ‡ÏË, ÍÓÎÂ·ÎÂÚÒfl ‚ ËÌÚÂ‚‡ÎÂ 320–400 ÏÍÏ, ̃ ÚÓ
ÁÌ‡˜ËÚÂÎ¸ÌÓ ÏÂÌ¸¯Â ‡ÁÏÂ‡ flËˆ Û ÌÓÏ‡Î¸Ì˚ı
Ò‡ÏÓÍ (·ÓÎÂÂ 500 ÏÍÏ). üÈˆ‡, ÓÚÎÓÊÂÌÌ˚Â ÏÛÚ‡ÌÚ-
Ì˚ÏË Ò‡ÏÍ‡ÏË, ÍÛ„Î˚Â, ‡ ÌÂ Ó‚‡Î¸Ì˚Â, Í‡Í ‚ ÌÓ-
ÏÂ, ËÏÂ˛Ú ÛÍÓÓ˜ÂÌÌ˚Â ‰ÓÒ‡Î¸Ì˚Â ‚˚ÓÒÚ˚ ıÓ-
ËÓÌ‡ (ËÒ. 3). 

èÓÒÍÓÎ¸ÍÛ ÏÛÚ‡ÌÚÌ˚Â Ò‡ÏÍË ÓÚÎË˜‡˛ÚÒfl ÁÌ‡-
˜ËÚÂÎ¸Ì˚Ï ÒÌËÊÂÌËÂÏ ÙÂÚËÎ¸ÌÓÒÚË, ·˚Î ÔÓ‚Â-
‰ÂÌ ‡Ì‡ÎËÁ ÒÚÛÍÚÛ˚ Ó‚‡ËÓÎ Ë flÈˆÂ‚˚ı Í‡ÏÂ ‚
flË˜ÌËÍ‡ı ˝ÚËı ÏÛı. èÓ ˜ËÒÎÛ Ë ÒÚÛÍÚÛÂ Ëı Ó‚‡-
ËÓÎ˚ Ô‡ÍÚË˜ÂÒÍË ÌÂ ÓÚÎË˜‡˛ÚÒfl ÓÚ Ú‡ÍÓ‚˚ı Ò‡-
ÏÓÍ ‰ËÍÓ„Ó ÚËÔ‡ (ÌÂÓÔÛ·Î. ‰‡ÌÌ˚Â). Ç ÚÓ ÊÂ ‚ÂÏfl
Û Ò‡ÏÓÍ Trlen82 Ì‡˜ËÌ‡fl Ò 10-È ÒÚ‡‰ËË ‡Á‚ËÚËfl flÈ-
ˆÂ‚˚ı Í‡ÏÂ Ï˚ Ó·Ì‡ÛÊËÎË ˆÂÎ˚È fl‰ Ì‡Û¯Â-
ÌËÈ ‚ Ëı ÒÚÛÍÚÛÂ (ËÒ. 4). ÇÓ-ÔÂ‚˚ı, ÓÚÏÂ˜ÂÌÓ,
˜ÚÓ îä, ÍÓÚÓ˚Â ‚ ÌÓÏÂ Ì‡ ÔÓÒÎÂ‰ÌËı ÒÚ‡‰Ëflı
ÒÓÁÂ‚‡ÌËfl ÒÓ ‚ÒÂı ÒÚÓÓÌ ÓÍÛÊ‡˛Ú ÓÓˆËÚ
(ËÒ. 4, ‚, ‰), Û ÏÛÚ‡ÌÚÓ‚ Trlen82 ̃ ‡ÒÚÓ ‡ÒÔÓÎ‡„‡˛Ú-

‡

·

êËÒ. 3. åÓÙÓÎÓ„Ëfl flËˆ Ò‡ÏÓÍ ‰ËÍÓ„Ó ÚËÔ‡ (‡) Ë ÏÛ-
Ú‡ÌÚÓ‚ Trlen82/TrlR85 (·). 
( ) – ÛÍÓÓ˜ÂÌÌ˚Â ‰ÓÒ‡Î¸Ì˚Â ‚˚ÓÒÚ˚ ıÓËÓÌ‡.
å‡Ò¯Ú‡· Á‰ÂÒ¸ Ë Ì‡ ËÒ. 4, 5: 100 ÏÍÏ.

‡ ·

‚ „

‰ Â

é é

êËÒ. 4. ê‡Á‚ËÚËÂ flÈˆÂ‚ÓÈ Í‡ÏÂ˚ ÒÚ‡‰ËË 10 Drosophila melanogaster ‰ËÍÓ„Ó ÚËÔ‡ (‡, ‚, ‰) Ë ÏÛÚ‡ÌÚ‡ Trlen82/TrlR85 (·, „, Â).
éÍ‡ÒÍ‡: ‚, „ – Ù‡ÎÎÓË‰ËÌÓÏ, ÍÓÌ˙˛„ËÓ‚‡ÌÌ˚Ï Alexa; ‰, Â – DAPI. Ç ÌÓÏÂ ̂ ÂÌËÔÂÚ‡Î¸Ì˚Â ÍÎÂÚÍË ( , ‚) „ÎÛ·ÓÍÓ
ÔÓÌËÍ‡˛Ú ‚ÌÛÚ¸ Í‡ÏÂ˚ ÏÂÊ‰Û ÓÓˆËÚÓÏ (é) Ë ÔËÚ‡˛˘ËÏË ÍÎÂÚÍ‡ÏË; Û ÏÛÚ‡ÌÚÓ‚ ÏË„‡ˆËfl ̂ ÂÌÚËÔÂÚ‡Î¸Ì˚ı ÍÎÂÚÓÍ
Ì‡Û¯ÂÌ‡ („) Ë ÙÓÎÎËÍÛÎflÌ˚Â ÍÎÂÚÍË ÌÂ ÔÓÍ˚‚‡˛Ú ÔÓ‚ÂıÌÓÒÚË ‚ÒÂ„Ó ÓÓˆËÚ‡ (Â); ( ) – „‡ÌËˆ‡, „‰Â ÍÓÌ˜‡ÂÚÒfl
ÏË„‡ˆËfl ÙÓÎÎËÍÛÎflÌ˚ı ÍÎÂÚÓÍ. 
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é„ËÂÌÍÓ Ë ‰.

Òfl ÚÓÎ¸ÍÓ Ì‡ Á‡‰ÌÂÏ ÍÓÌˆÂ, ÌÂ ÔÓÍ˚‚‡fl ÔÂÂ‰ÌÂÈ
ÔÓ‚ÂıÌÓÒÚË ÓÓˆËÚ‡ (ËÒ. 4, „, Â). ÇÓ-‚ÚÓ˚ı, Û ÏÛ-
Ú‡ÌÚÓ‚ Ì‡·Î˛‰‡˛ÚÒfl Ì‡Û¯ÂÌËfl ‰‚ËÊÂÌËfl ˆÂÌÚ-
ËÔÂÚ‡Î¸Ì˚ı ÍÎÂÚÓÍ (ËÒ. 4, „), ÍÓÚÓ˚Â ‚ ÌÓÏÂ
ÙÓÏËÛ˛Ú „‡ÌËˆÛ ÏÂÊ‰Û ÓÓˆËÚÓÏ Ë ÔËÚ‡˛˘Ë-
ÏË ÍÎÂÚÍ‡ÏË (ËÒ. 4, ‚). Ç-ÚÂÚ¸Ëı, ‚Ó ÏÌÓ„Ëı flÈ-
ˆÂ‚˚ı Í‡ÏÂ‡ı ÏÛÚ‡ÌÚÓ‚ Á‡ÏÂÚÌ˚ ÓÓˆËÚ˚ ÌÂÔ‡-
‚ËÎ¸ÌÓÈ ÙÓÏ˚, ˜‡ÒÚÓ ÓÓˆËÚ ‡ÒÔÓÎ‡„aÂÚÒfl ‚ Ó·-
Î‡ÒÚË ÔËÚ‡˛˘Ëı ÍÎÂÚÓÍ (ËÒ. 4, „). Ç-˜ÂÚ‚ÂÚ˚ı,
‚Ó ÏÌÓ„Ëı flÈˆÂ‚˚ı Í‡ÏÂ‡ı ÏÛÚ‡ÌÚÓ‚ Ì‡ ÔÓÁ‰ÌËı
ÒÚ‡‰Ëflı ÓÓ„ÂÌÂÁ‡ ÌÂ ‚Òfl ˆËÚÓÔÎ‡ÁÏ‡ ÔËÚ‡˛˘Ëı
ÍÎÂÚÓÍ ÔÂÂÌÓÒËÚÒfl ‚ ÓÓˆËÚ, ‚ ÂÁÛÎ¸Ú‡ÚÂ ̃ Â„Ó flÈ-
ˆÂ‚˚Â Í‡ÏÂ˚ ÔËÓ·ÂÚ‡˛Ú Ú‡Í Ì‡Á˚‚‡ÂÏ˚È ÙÂ-
ÌÓÚËÔ “dumpless” (ËÒ. 5). à, Ì‡ÍÓÌÂˆ, flÍÓÈ ÓÒÓ-
·ÂÌÌÓÒÚ¸˛ ÏÛÚ‡ÌÚÓ‚ Trlen82 fl‚ÎflÂÚÒfl Ì‡ÎË˜ËÂ ‚ Ëı
flË˜ÌËÍ‡ı 9–10-È ÒÚ‡‰ËÈ ‡Á‚ËÚËfl ÏÌÓ„Ó˜ËÒÎÂÌ-
Ì˚ı ‰Â„‡‰ËÛ˛˘Ëı flÈˆÂ‚˚ı Í‡ÏÂ, ‚ ÍÓÚÓ˚ı

Ì‡·Î˛‰‡ÂÚÒfl ‡ÌÓÏ‡Î¸Ì‡fl ÍÓÌ‰ÂÌÒ‡ˆËfl ıÓÏ‡ÚËÌ‡
ÔËÚ‡˛˘Ëı ÍÎÂÚÓÍ (ËÒ. 6). àÁ‚ÂÒÚÌÓ, ˜ÚÓ ‚ ÌÓÏÂ
ÒÎÛ˜‡Ë ‰Â„‡‰‡ˆËË flÈˆÂ‚˚ı Í‡ÏÂ ÒÎÛ˜‡˛ÚÒfl Ì‡
·ÓÎÂÂ ‡ÌÌÂÈ 8-È ÒÚ‡‰ËË (King et al., 1956). 

ëÎÂ‰ÛÂÚ ÓÚÏÂÚËÚ¸, ˜ÚÓ ‚ ·ÓÎ¸¯ËÌÒÚ‚Â ÔËÚ‡˛-
˘Ëı ÍÎÂÚÓÍ Û ÏÛÚ‡ÌÚÓ‚ Trlen82 Ï˚ ÌÂ Ó·Ì‡ÛÊËÎË
ÁÌ‡˜ËÚÂÎ¸Ì˚ı Ì‡Û¯ÂÌËÈ ‚ ÒÚÛÍÚÛÂ ˆËÚÓÔÎ‡Á-
Ï‡ÚË˜ÂÒÍËı ‡ÍÚËÌÓ‚˚ı ÙËÎ‡ÏÂÌÚÓ‚, ÙÓÏËÛ˛-
˘ËıÒfl ÔÂÂ‰ Ù‡ÁÓÈ ·˚ÒÚÓ„Ó Ú‡ÌÒÔÓÚ‡ Ì‡ ÒÚ‡-
‰ËË 10Ç, Ó‰Ì‡ÍÓ ˜‡ÒÚÓ Û ÏÛÚ‡ÌÚÓ‚ ˝ÚË ÙËÎ‡ÏÂÌÚ˚
‚˚„Îfl‰flÚ ·ÓÎÂÂ ÚÓÌÍËÏË, ÏÂÌÂÂ Ó„‡ÌËÁÓ‚‡ÌÌ˚-
ÏË Ë ÌÂ‡‚ÌÓÏÂÌÓ ‡ÒÔÂ‰ÂÎÂÌÌ˚ÏË ‚ÌÛÚË flÈ-
ˆÂ‚ÓÈ Í‡ÏÂ˚ (ËÒ. 7, ·, „) ÔÓ Ò‡‚ÌÂÌË˛ Ò ÓÒÓ·fl-
ÏË ‰ËÍÓ„Ó ÚËÔ‡ (ËÒ. 7, ‡, ‚). àÁ‚ÂÒÚÌÓ, ˜ÚÓ Ú‡ÍÓÈ
ÚËÔ ‡ÍÚËÌÓ‚˚ı ÙËÎ‡ÏÂÌÚÓ‚ ÚÂ·ÛÂÚÒfl ‰Îfl Û‰ÂÊ‡-
ÌËfl fl‰Â ÔËÚ‡˛˘Ëı ÍÎÂÚÓÍ ‚ ̂ ÂÌÚÂ ‚Ó ‚ÂÏfl Ù‡Á˚
·˚ÒÚÓ„Ó Ú‡ÌÒÔÓÚ‡. Ç ÒÎÛ˜‡Â Ì‡Û¯ÂÌËfl Ëı Ó-
„‡ÌËÁ‡ˆËË fl‰‡ ÔËÚ‡˛˘Ëı ÍÎÂÚÓÍ ÙËÁË˜ÂÒÍË ·ÎÓ-
ÍËÛ˛Ú ÍÓÎ¸ˆÂ‚˚Â Í‡Ì‡Î¸ˆ˚ (Cooley et al., 1992;
Mahajan-Miklos, Cooley, 1994; Cant et al., 1994). å˚
Ó·Ì‡ÛÊËÎË, ˜ÚÓ ‚ 1.8% flÈˆÂ‚˚ı Í‡ÏÂ ÏÛÚ‡ÌÚÓ‚
Trlen82 ‚ÒÂ ÊÂ Ì‡·Î˛‰‡˛ÚÒfl ÒÎÛ˜‡Ë ÔÓÎÌÓ„Ó ÓÚÒÛÚ-
ÒÚ‚Ëfl ˆËÚÓÔÎ‡ÁÏ‡ÚË˜ÂÒÍËı ‡ÍÚËÌÓ‚˚ı ÙËÎ‡ÏÂÌ-
ÚÓ‚ (ËÒ. 8, ‡), ˜ÚÓ ÒÓÔÓ‚ÓÊ‰‡ÂÚÒfl ·ÎÓÍËÓ‚‡ÌËÂÏ
ÍÓÎ¸ˆÂ‚˚ı Í‡Ì‡Î¸ˆÂ‚ fl‰‡ÏË ÔËÚ‡˛˘Ëı ÍÎÂÚÓÍ
(ËÒ. 8, ·), Ó‰Ì‡ÍÓ ˝ÚÓ ÒÓ·˚ÚËÂ ÒÎÛ˜‡ÂÚÒfl ÁÌ‡˜Ë-
ÚÂÎ¸ÌÓ ÂÊÂ, ˜ÂÏ Û ÏÛÚ‡ÌÚÓ‚, ÌÂÒÛ˘Ëı ·ÓÎÂÂ ÒËÎ¸-
ÌÛ˛ „ËÔÓÏÓÙÌÛ˛ ÏÛÚ‡ˆË˛ Trl362 (18%). 

èÂ‰ÔÓÎ‡„‡ÂÚÒfl, ˜ÚÓ Ì‡·Î˛‰‡ÂÏ˚Â Ì‡Û¯Â-
ÌËfl ‚ ÒÚÛÍÚÛÂ flÈˆÂ‚˚ı Í‡ÏÂ Û ÏÛÚ‡ÌÚÓ‚ Trlen82

‚˚Á‚‡Ì˚ ÒÌËÊÂÌËÂÏ ˝ÍÒÔÂÒÒËË „ÂÌ‡ Trl. ÑÎfl
ÔÓ‚ÂÍË ˝ÚÓ„Ó ÔÂ‰ÔÓÎÓÊÂÌËfl Ï˚ ÔÓ‚ÂÎË ˝ÍÒ-
ÔÂËÏÂÌÚ˚ ÔÓ “ÒÔ‡ÒÂÌË˛” ÏÛı ÏÛÚ‡ÌÚÌÓ„Ó ÙÂÌÓ-
ÚËÔ‡ Trlen82/TrlR85. ë ÔÓÏÓ˘¸˛ „ÂÌÂÚË˜ÂÒÍËı ÒÍÂ-
˘Ë‚‡ÌËÈ ‚‚ÂÎË Ú‡ÌÒÔÓÁÓÌ˚ hsp83: GAGA-519 Ë
hsp83: GAGA-581, ̋ ÍÒÔÂÒÒËÛ˛˘ËÂ ÍÑçä „ÂÌ‡ Trl
(Greenberg, Schedl, 2001), ‚ ÏÛı „ÂÌÓÚËÔ‡ Trlen82/TrlR85.
ìÒÚ‡ÌÓ‚ÎÂÌÓ, ˜ÚÓ ‰Ó·‡‚ÎÂÌËÂ ‰‡ÊÂ Ó‰ÌÓÈ ÍÓÔËË
Î˛·Ó„Ó ËÁ Ú‡ÌÒ„ÂÌÓ‚ ÔË‚Ó‰ËÚ Í ‚ÓÒÒÚ‡ÌÓ‚ÎÂÌË˛
ÒÚÛÍÚÛ˚ flÈˆÂ‚˚ı Í‡ÏÂ Ë ÙÂÚËÎ¸ÌÓÒÚË Ò‡ÏÓÍ.
ùÚÓ Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ Ó ÚÓÏ, ˜ÚÓ ËÏÂÌÌÓ ÒÌËÊÂÌËÂ
˝ÍÒÔÂÒÒËË „ÂÌ‡ Trl ÔË‚Ó‰ËÚ Í ÓÔËÒ‡ÌÌ˚Ï Ì‡Û-
¯ÂÌËflÏ ‚ ÓÓ„ÂÌÂÁÂ Ë, Í‡Í ÒÎÂ‰ÒÚ‚ËÂ, Í ÒÚÂËÎ¸ÌÓ-
ÒÚË Ò‡ÏÓÍ Trlen82/TrlR85.

‡ ·

êËÒ. 5. ç‡Û¯ÂÌËÂ Ú‡ÌÒÔÓÚ‡ ˆËÚÓÔÎ‡ÁÏ˚ ÔËÚ‡˛˘Ëı ÍÎÂÚÓÍ ‚ ÓÓˆËÚ Û ÏÛÚ‡ÌÚÓ‚ Trlen82. ‡ – flÈˆÂ‚˚Â Í‡ÏÂ˚ 13-È ÒÚ‡-
‰ËË Û Ò‡ÏÓÍ ‰ËÍÓ„Ó ÚËÔ‡ (ÔÓÎÌ˚È ÔÂÂÌÓÒ ˆËÚÓÔÎ‡ÁÏ˚ ËÁ ÔËÚ‡˛˘Ëı ÍÎÂÚÓÍ ‚ ÓÓˆËÚ); · – Û ÏÛÚ‡ÌÚ‡ Trlen82/TrlR85 (ÔÓÎ-
Ì˚È ÔÂÂÌÓÒ ÓÚÒÛÚÒÚ‚ÛÂÚ). ( ) – ÙÓÏËÛ˛˘ËÂÒfl ‰ÓÒ‡Î¸Ì˚Â ‚˚ÓÒÚ˚ ıÓËÓÌ‡ – ı‡‡ÍÚÂÌ‡fl ˜ÂÚ‡ flÈˆÂ‚˚ı Í‡-
ÏÂ 13-È ÒÚ‡‰ËË ‡Á‚ËÚËfl; ( ) – ÏËÍÓÔËÎÂ. 

êËÒ. 6. üË˜ÌËÍË Ò‡ÏÓÍ Trlen82, ÓÍ‡¯ÂÌÌ˚Â DAPI; ÔÓ-
Í‡Á‡Ì‡ ‡ÌÓÏ‡Î¸Ì‡fl ÍÓÌ‰ÂÌÒ‡ˆËfl ıÓÏ‡ÚËÌ‡ ÔËÚ‡˛-
˘Ëı ÍÎÂÚÓÍ ‚ flÈˆÂ‚˚ı Í‡ÏÂ‡ı Ì‡ 9–10-È ÒÚ‡‰Ëflı ‡Á-
‚ËÚËfl. 
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åÛÚ‡ˆËfl Trlen82 ‚ ÒÓ˜ÂÚ‡ÌËË Ò ÌÛÎ¸-‡ÎÎÂÎÂÏ ÔË-
‚Ó‰ËÚ Í ÒÚÂËÎ¸ÌÓÒÚË Ò‡ÏÓÍ, Ú‡Í ÊÂ Í‡Í Ë ‰Û„ËÂ
ÓÔËÒ‡ÌÌ˚Â Í Ì‡ÒÚÓfl˘ÂÏÛ ‚ÂÏÂÌË „ËÔÓÏÓÙÌ˚Â
ÏÛÚ‡ˆËË „ÂÌ‡ Trl – Trl13Ò Ë Trl362 (Bhat et al., 1996; é„Ë-
ÂÌÍÓ Ë ‰., 2006). àÁÛ˜ÂÌÌ‡fl Ì‡ÏË ‡ÌÂÂ „ËÔÓÏÓÙ-
Ì‡fl ÏÛÚ‡ˆËfl Trl362 ‚ÎËflÂÚ Ì‡ ̃ ËÒÎÓ Ë ÒÚÛÍÚÛÛ ÔÓÎÓ-
‚˚ı ÍÎÂÚÓÍ ‚ flÈˆÂ‚˚ı Í‡ÏÂ‡ı ‰ÓÁÓÙËÎ˚ (é„ËÂÌ-
ÍÓ Ë ‰., 2006). Ç flË˜ÌËÍ‡ı ÏÛÚ‡ÌÚÓ‚ Trl362

Ú‡ÌÒÍËÔˆËfl „ÂÌ‡ Trl ÒÌËÊÂÌ‡ Í‡Í ÏËÌËÏÛÏ ‚
10 ‡Á, ˜ÚÓ ÒÓÔÓ‚ÓÊ‰‡ÂÚÒfl ÂÁÍËÏ ÛÏÂÌ¸¯ÂÌËÂÏ
ÍÓÌˆÂÌÚ‡ˆËË ·ÂÎÍ‡ GAGA ‚ fl‰‡ı ÔËÚ‡˛˘Ëı ÍÎÂ-
ÚÓÍ. ç‡ ˝ÚÓÏ ÙÓÌÂ Û ÏÛÚ‡ÌÚÓ‚ Trl362 Û‚ÂÎË˜Ë‚‡ÂÚÒfl
˜ËÒÎÓ ‡ÌÓÏ‡Î¸Ì˚ı flÈˆÂ‚˚ı Í‡ÏÂ, ‚ÒÚÂ˜‡˛ÚÒfl Í‡-
ÏÂ˚ Ò ‰‚ÛÏfl Ë ‰‡ÊÂ ÚÂÏfl ÓÓˆËÚ‡ÏË, Û‚ÂÎË˜ÂÌÓ
˜ËÒÎÓ Í‡ÏÂ Ò ÓÚÎË˜Ì˚Ï ÓÚ ÌÓÏ˚ ˜ËÒÎÓÏ ÔËÚ‡˛-
˘Ëı ÍÎÂÚÓÍ. í‡ÍÊÂ ‰Îfl ÏÛÚ‡ÌÚÓ‚ Trl362 ı‡‡ÍÚÂÌÓ
ÁÌ‡˜ËÚÂÎ¸ÌÓe Ì‡Û¯ÂÌËÂ ÙÓÏËÓ‚‡ÌËfl ˆËÚÓÔÎ‡Á-
Ï‡ÚË˜ÂÒÍËı ‡ÍÚËÌÓ‚˚ı ÙËÎ‡ÏÂÌÚÓ‚, Ó·‡ÁÛ˛˘ËıÒfl
ÔÂÂ‰ ÒÚ‡‰ËÂÈ ·˚ÒÚÓ„Ó Ú‡ÌÒÔÓÚ‡ ˆËÚÓÔÎ‡ÁÏ˚
ÔËÚ‡˛˘Ëı ÍÎÂÚÓÍ ‚ ÓÓˆËÚ (é„ËÂÌÍÓ Ë ‰., 2006). 

å˚ Ó·Ì‡ÛÊËÎË, ˜ÚÓ flÈˆÂ‚˚Â Í‡ÏÂ˚ ÏÛÚ‡ÌÚÓ‚
Trlen82 ı‡‡ÍÚÂËÁÛ˛ÚÒfl fl‰ÓÏ Ì‡Û¯ÂÌËÈ, Ì‡·Î˛-
‰‡ÂÏ˚ı Ë Û ÏÛÚ‡ÌÚÓ‚ Trl362, ÌÓ ÔÓÒÍÓÎ¸ÍÛ ÏÛÚ‡ˆËfl
Trl362 ‚˚Á˚‚‡ÂÚ ÒÌËÊÂÌËÂ ˝ÍÒÔÂÒÒËË „ÂÌ‡ Trl ‚ flË˜-

ÌËÍ‡ı Í‡Í ÏËÌËÏÛÏ ‚ 10 ‡Á, ‡ ÏÛÚ‡ˆËfl Trlen82 – ÚÓÎ¸-
ÍÓ Ì‡ ÚÂÚ¸, ÚÓ Ë ÒÚÂÔÂÌ¸ ‚˚fl‚ÎÂÌÌ˚ı Ì‡Û¯ÂÌËÈ Û
ÏÛÚ‡ÌÚÓ‚ Trl362 Ë Trlen82 ‡ÁÎË˜Ì‡. í‡Í, Û Ò‡ÏÓÍ Trlen82

ÚÓÎ¸ÍÓ ÓÚ‰ÂÎ¸Ì˚Â flÈˆÂ‚˚Â Í‡ÏÂ˚ ‰ÂÏÓÌÒÚËÛ˛Ú
ÒËÎ¸Ì˚Â Ì‡Û¯ÂÌËfl ‚ ÒÚÛÍÚÛÂ ˆËÚÓÔÎ‡ÁÏ‡ÚË˜Â-
ÒÍËı ‡ÍÚËÌÓ‚˚ı ÙËÎ‡ÏÂÌÚÓ‚ Ë Ó·ÛÒÎÓ‚ÎÂÌÌÓÂ ˝ÚËÏ
‰ÂÙÂÍÚÓÏ ·ÎÓÍËÓ‚‡ÌËÂ ÍÓÎ¸ˆÂ‚˚ı Í‡Ì‡Î¸ˆÂ‚ fl‰-
‡ÏË ÔËÚ‡˛˘Ëı ÍÎÂÚÓÍ, ÚÓ„‰‡ Í‡Í Û ÏÛÚ‡ÌÚÓ‚ Trl362

ÏÌÓ„ËÂ flÈˆÂ‚˚Â Í‡ÏÂ˚ ı‡‡ÍÚÂËÁÛÂÚÒfl ÔÓ‰Ó·-
Ì˚Ï ‰ÂÙÂÍÚÓÏ. äÓÏÂ ÚÓ„Ó, Û ÏÛÚ‡ÌÚÓ‚ Trl362 26%
Í‡ÏÂ ËÏÂ˛Ú ÓÚÎË˜ÌÓÂ ÓÚ ÌÓÏ˚ ˜ËÒÎÓ ÔËÚ‡˛˘Ëı
ÍÎÂÚÓÍ, ÚÓ„‰‡ Í‡Í Û ÏÛÚ‡ÌÚÓ‚ Trlen82 ˜ËÒÎÓ Ú‡ÍËı Í‡-
ÏÂ Ô‡ÍÚË˜ÂÒÍË ÌÂ ÓÚÎË˜‡ÂÚÒfl ÓÚ ÌÓÏ˚ (ÌÂÓÔÛ·Î.
‰‡ÌÌ˚Â). 

ëÎÂ‰ÛÂÚ ÓÚÏÂÚËÚ¸, ˜ÚÓ Û ÏÛÚ‡ÌÚÓ‚ Trlen82 Ï˚
‚˚fl‚ËÎË ÁÌ‡˜ËÚÂÎ¸Ì˚Â Ì‡Û¯ÂÌËfl ‚ ÒÚÛÍÚÛÂ
flÈˆÂ‚˚ı Í‡ÏÂ, ÍÓÚÓ˚Â ÌÂ ‚˚fl‚ÎflÎËÒ¸ Û ÒËÎ¸-
Ì˚ı „ËÔÓÏÓÙÌ˚ı ÏÛÚ‡ÌÚÓ‚ Trl, ÔÓÒÍÓÎ¸ÍÛ Û ÔÓ-
ÒÎÂ‰ÌËı ÓÌË Ï‡ÒÍËÛ˛ÚÒfl ÒËÎ¸Ì˚ÏË Ì‡Û¯ÂÌËfl-
ÏË ‚ ÔÓÎÓ‚˚ı ÍÎÂÚÍ‡ı. í‡Í, ÓÚÎË˜ËÚÂÎ¸ÌÓÈ ˜Â-
ÚÓÈ ·ÓÎ¸¯ËÌÒÚ‚‡ ÓÓˆËÚÓ‚ Ò‡ÏÓÍ Trlen82 fl‚ÎflÂÚÒfl
Ëı ÌÂÔ‡‚ËÎ¸Ì‡fl ÙÓÏ‡, Á‡˜‡ÒÚÛ˛ ˜‡ÒÚ¸ ÓÓˆËÚ‡
‡ÒÔÓÎ‡„‡ÂÚÒfl ÏÂÊ‰Û ÔËÚ‡˛˘ËÏË ÍÎÂÚÍ‡ÏË. í‡-
ÍÓÂ fl‚ÎÂÌËÂ Ï˚ ÌËÍÓ„‰‡ ÌÂ Ì‡·Î˛‰‡ÎË Û Ò‡ÏÓÍ ‰Ë-
ÍÓ„Ó ÚËÔ‡. å˚ ÔÓÎ‡„‡ÂÏ, ˜ÚÓ ÔÓÌËÍÌÓ‚ÂÌËÂ

êËÒ. 7. îÓÏËÓ‚‡ÌËÂ ˆËÚÓÔÎ‡ÁÏ‡ÚË˜ÂÒÍËı ‡ÍÚËÌÓ‚˚ı ÙËÎ‡ÏÂÌÚÓ‚ ‚ ÔËÚ‡˛˘Ëı ÍÎÂÚÍ‡ı ÏÛı ‰ËÍÓ„Ó ÚËÔ‡ (‡, ‚) Ë Û ÏÛ-
Ú‡ÌÚÓ‚ Trlen82 (·, „).
‡, ‚ – ÓÚ˜ÂÚÎË‚Ó ‚Ë‰ÌÓ ÙÓÏËÓ‚‡ÌËÂ ˆËÚÓÔÎ‡ÁÏ‡ÚË˜ÂÒÍËı ‡ÍÚËÌÓ‚˚ı ÙËÎ‡ÏÂÌÚÓ‚, ÓÌË ÔÓÚfl„Ë‚‡˛ÚÒfl ÓÚ ÔÓ‚ÂıÌÓ-
ÒÚË ÍÎÂÚÓÍ ‡‰Ë‡Î¸ÌÓ Í fl‰‡Ï; · – ‡ÍÚËÌÓ‚˚Â ÙËÎ‡ÏÂÌÚ˚ ÙÓÏËÛ˛ÚÒfl ÌÂ‡‚ÌÓÏÂÌÓ, ÓÓˆËÚ (- - -) ‚ÌÂ‰flÂÚÒfl ‚ Ó·-
Î‡ÒÚ¸, Á‡ÌËÏ‡ÂÏÛ˛ ÔËÚ‡˛˘ËÏË ÍÎÂÚÍ‡ÏË; „ – ÔËÚ‡˛˘ËÂ ÍÎÂÚÍË, ‚ ÍÓÚÓ˚ı Ì‡Û¯ÂÌÓ ÙÓÏËÓ‚‡ÌËÂ ‡ÍÚËÌÓ‚˚ı ÙË-
Î‡ÏÂÌÚÓ‚; ( ) – ÍÓÎ¸ˆÂ‚˚Â Í‡Ì‡Î¸ˆ˚, ( ) – ˆËÚÓÔÎ‡ÁÏ‡ÚË˜ÂÒÍËÂ ‡ÍÚËÌÓ‚˚Â ÙËÎ‡ÏÂÌÚ˚. 
å‡Ò¯Ú‡·: ‡, · – 100 , ‚, „ – 50 ÏÍÏ.
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é„ËÂÌÍÓ Ë ‰.

ÓÓˆËÚ‡ ‚ ‡ÈÓÌ, Á‡ÌËÏ‡ÂÏ˚È ÔËÚ‡˛˘ËÏË ÍÎÂÚÍ‡-
ÏË, Û ÏÛÚ‡ÌÚÓ‚ Trlen82 ÏÓÊÂÚ Ó·˙flÒÌflÚ¸Òfl ÚÂÏ, ˜ÚÓ
‚ flÈˆÂ‚ÓÈ Í‡ÏÂÂ ËÁ-Á‡ Ì‡Û¯ÂÌËfl ÏË„‡ˆËË ˆÂÌ-
ÚËÔÂÚ‡Î¸Ì˚ı ÍÎÂÚÓÍ ÌÂ ÙÓÏËÛÂÚÒfl ÔÓÎÌÓˆÂÌ-
Ì‡fl ÔÂÂ„ÓÓ‰Í‡ ÏÂÊ‰Û ÓÓˆËÚÓÏ Ë ÔËÚ‡˛˘ËÏË
ÍÎÂÚÍ‡ÏË. ùÚÓ ÔË‚Ó‰ËÚ Í ÚÓÏÛ, ˜ÚÓ ÓÓˆËÚ, ÌÂ
‚ÒÚÂ˜‡fl ÔÂ„‡‰˚, ‡ÒÔÓÒÚ‡ÌflÂÚÒfl ‚ ÁÓÌÛ ÔË-
Ú‡˛˘Ëı ÍÎÂÚÓÍ. ì ·ÓÎÂÂ ÒËÎ¸Ì˚ı ÏÛÚ‡ÌÚÓ‚ Trl362,
ÍÓÚÓ˚Â ı‡‡ÍÚÂËÁÛ˛ÚÒfl ÔÓÎÌ˚Ï ÓÚÒÛÚÒÚ‚ËÂÏ
ÏË„‡ˆËË ˆÂÌÚËÔÂÚ‡Î¸Ì˚ı ÍÎÂÚÓÍ, ‚ÌÂ‰ÂÌËÂ
ÓÓˆËÚ‡ ‚ Ó·Î‡ÒÚ¸, Á‡ÌËÏ‡ÂÏÛ˛ ÚÓÙÓˆËÚ‡ÏË, Ì‡-
·Î˛‰‡ÂÚÒfl Í‡ÈÌÂ Â‰ÍÓ (ÌÂÓÔÛ·Î. ‰‡ÌÌ˚Â), ÔÓ-
ÒÍÓÎ¸ÍÛ ‚ ÂÁÛÎ¸Ú‡ÚÂ Ì‡Û¯ÂÌËfl Ù‡Á˚ ·˚ÒÚÓ„Ó
Ú‡ÌÒÔÓÚ‡ Ó·˙ÂÏ ÓÓˆËÚ‡ ÒËÎ¸ÌÓ ÛÏÂÌ¸¯ÂÌ. í‡-
ÍÓÈ ÌÂ·ÓÎ¸¯ÓÈ ÓÓˆËÚ ÌÂ ÓÍ‡Á˚‚‡ÂÚ ÁÌ‡˜ËÚÂÎ¸ÌÓ-
„Ó ‰‡‚ÎÂÌËfl Ì‡ ÌÂ Á‡˘Ë˘ÂÌÌÛ˛ ˆÂÌÚËÔeÚ‡Î¸Ì˚-
ÏË ÍÎÂÚÍ‡ÏË „‡ÌËˆÛ ÏÂÊ‰Û ÓÓˆËÚÓÏ Ë ÔËÚ‡˛˘Ë-
ÏË ÍÎÂÚÍ‡ÏË, Ë ÔÓ˝ÚÓÏÛ ÌÂ ‡ÒÔÓÒÚ‡ÌflÂÚÒfl ‚
Ó·Î‡ÒÚ¸, Á‡ÌËÏ‡ÂÏÛ˛ ÔËÚ‡˛˘ËÏË ÍÎÂÚÍ‡ÏË. 

ëÎÂ‰ÛÂÚ ÓÚÏÂÚËÚ¸, ˜ÚÓ Ò‡ÏÍË Trlen82 ÓÚÍÎ‡‰˚‚‡-
˛Ú Ï‡ÎÂÌ¸ÍËÂ flÈˆ‡ ÌÂÔ‡‚ËÎ¸ÌÓÈ ÙÓÏ˚, Ó·˚˜ÌÓ
‡Á‚Ë‚‡˛˘ËÂÒfl ËÁ flÈˆÂ‚˚ı Í‡ÏÂ, ÍÓÚÓ˚Â ‰ÂÏÓÌ-
ÒÚËÛ˛Ú ÙÂÌÓÚËÔ “dumpless”; ÔÓÒÎÂ‰ÌËÈ ˜‡ÒÚÓ
Ó·ÛÒÎÓ‚ÎÂÌ Ì‡Û¯ÂÌËÂÏ Ù‡Á˚ ·˚ÒÚÓ„Ó Ú‡ÌÒÔÓ-

Ú‡. èË˜ËÌÓÈ ˝ÚÓ„Ó fl‚ÎflÂÚÒfl Ì‡Û¯ÂÌËÂ ÎË·Ó ‚
ÙÓÏËÓ‚‡ÌËË ˆËÚÓÔÎ‡ÁÏ‡ÚË˜ÂÒÍËı ‡ÍÚËÌÓ‚˚ı
ÙËÎ‡ÏÂÌÚÓ‚ (Cooley et al., 1992; Mahajan-Miklos,
Cooley, 1994; Cant et al., 1994), ÎË·Ó ‚ ÒÚÛÍÚÛÂ
ÍÓÎ¸ˆÂ‚˚ı Í‡Ì‡ÎÓ‚, Í‡Í ˝ÚÓ ·˚ÎÓ ÔÓ‰ÂÏÓÌÒÚË-
Ó‚‡ÌÓ ‰Îfl ÏÛÚ‡ÌÚÓ‚ ÔÓ „ÂÌ‡Ï kelch Ë hts (Yue, Spra-
dling, 1992; Xue, Cooley, 1993). ì ÏÛÚ‡ÌÚÓ‚ Trlen82 Ì‡-
Û¯ÂÌËfl ‚ ÙÓÏËÓ‚‡ÌËË ̂ ËÚÓÔÎ‡ÁÏ‡ÚË˜ÂÒÍËı ‡Í-
ÚËÌÓ‚˚ı ÙËÎ‡ÏÂÌÚÓ‚ ‚ ·ÓÎ¸¯ËÌÒÚ‚Â ÔËÚ‡˛˘Ëı
ÍÎÂÚÓÍ ÌÂÁÌ‡˜ËÚÂÎ¸Ì˚ (ËÒ. 8, ·, „), a ÒÚÛÍÚÛ‡
ÍÓÎ¸ˆÂ‚˚ı Í‡Ì‡Î¸ˆÂ‚ ÌÂ ÓÚÎË˜‡ÂÚÒfl ÓÚ ÌÓÏ˚
(ËÒ. 7, ‡, ·). å˚ ÔÓÎ‡„‡ÂÏ, ˜ÚÓ ÙÓÏËÓ‚‡ÌËÂ Û
˝ÚËı ÏÛÚ‡ÌÚÓ‚ ‰ÂÙÂÍÚÌ˚ı flËˆ Ó·ÛÒÎÓ‚ÎÂÌÓ ‰Û„Ë-
ÏË ÔË˜ËÌ‡ÏË. Ç Ì‡ÒÚÓfl˘ÂÂ ‚ÂÏfl ÔÓfl‚ËÎËÒ¸ ÒÓÓ·-
˘ÂÌËfl Ó ÚÓÏ, ˜ÚÓ flÈˆ‡ ÙÂÌÓÚËÔ‡ “dumpless” ÙÓ-
ÏËÛ˛ÚÒfl Û ÏÛÚ‡ÌÚÓ‚, ı‡‡ÍÚÂËÁÛ˛˘ËıÒfl Ì‡Û-
¯ÂÌËÂÏ ÏË„‡ˆËË ˆÂÌÚËÔÂÚaÎ¸Ì˚ı ÍÎÂÚÓÍ
(Dobens, Raftery, 2000; Cavaliere et al., 2005). å˚ ÔÓ-
Î‡„‡ÂÏ, ˜ÚÓ Û ÏÛÚ‡ÌÚÓ‚ Trlen82 ËÏÂÌÌÓ ÁÌ‡˜ËÚÂÎ¸-
Ì˚Â Ì‡Û¯ÂÌËfl ÏË„‡ˆËË ÙÓÎÎËÍÛÎflÌ˚ı ÍÎÂÚÓÍ,
‚ ˜‡ÒÚÌÓÒÚË ˆÂÌÚËÔÂÚ‡Î¸Ì˚ı, fl‚Îfl˛ÚÒfl ÓÒÌÓ‚ÌÓÈ
ÔË˜ËÌÓÈ ÙÓÏËÓ‚‡ÌËfl ÙÂÌÓÚËÔ‡ “dumpless” Ë,
Í‡Í ÒÎÂ‰ÒÚ‚ËÂ, ÒÚÂËÎ¸ÌÓÒÚË Ò‡ÏÓÍ.

‡

·

êËÒ. 8. üÈˆÂ‚‡fl Í‡ÏÂ‡ ÏÛÚ‡ÌÚ‡ Trlen82/TrlR85: ‡ – ËÁÏÂÌÂÌ‡ ÙÓÏ‡ ÓÓˆËÚ‡ (- - -), ÓÌ ‚ÌÂ‰flÂÚÒfl ‚ Ó·Î‡ÒÚ¸ ÔËÚ‡˛˘Ëı
ÍÎÂÚÓÍ, ÙÓÎÎËÍÛÎflÌ˚Â ÍÎÂÚÍË ‡ÒÔÓÎ‡„‡˛ÚÒfl ÚÓÎ¸ÍÓ Ì‡ Á‡‰ÌÂÏ ÍÓÌˆÂ ÓÓˆËÚ‡, ÙÓÏËÛfl ÏÌÓ„ÓÒÎÓÈÌ˚È ˝ÔËÚÂÎËÈ,
‚Ó ‚ÒÂı ÔËÚ‡˛˘Ëı ÍÎÂÚÍ‡ı ÔÓÎÌÓÒÚ¸˛ ÓÚÒÛÚÒÚ‚ÛÂÚ ÙÓÏËÓ‚‡ÌËÂ ̂ ËÚÓÔÎ‡ÁÏ‡ÚË˜ÂÒÍËı ‡ÍÚËÌÓ‚˚ı ÙËÎ‡ÏÂÌÚÓ‚; · – ‚ ÓÚ-
ÒÛÚÒÚ‚ËÂ ˆËÚÓÔÎ‡ÁÏ‡ÚË˜ÂÒÍËı ‡ÍÚËÌÓ‚˚ı ÙËÎ‡ÏÂÌÚÓ‚ fl‰‡ ÔËÚ‡˛˘Ëı ÍÎÂÚÓÍ ·ÎÓÍËÛ˛Ú ÍÓÎ¸ˆÂ‚˚Â Í‡Ì‡Î¸ˆ˚ ( ).
å‡Ò¯Ú‡·: ‡ – 50, · – 20 ÏÍÏ.
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Ç Ì‡¯ÂÈ ‡·ÓÚÂ ‚ ÂÁÛÎ¸Ú‡ÚÂ ‡Ì‡ÎËÁ‡ Trlen82 –
ÌÓ‚Ó„Ó „ËÔÓÏÓÙÌÓ„Ó ‡ÎÎÂÎfl „ÂÌ‡ Trl – ·˚ÎÓ ÛÒÚ‡-
ÌÓ‚ÎÂÌÓ, ˜ÚÓ ‰‡ÊÂ ÌÂÁÌ‡˜ËÚÂÎ¸ÌÓÂ ÒÌËÊÂÌËÂ ˝ÍÒ-
ÔÂÒÒËË „ÂÌ‡ Trl ‚Â‰ÂÚ Í ÒÂ¸ÂÁÌ˚Ï Ì‡Û¯ÂÌËflÏ ‚
ÓÓ„ÂÌÂÁÂ ‰ÓÁÓÙËÎ˚ Ì‡ ÔÓÒÎÂ‰ÌËı ÒÚ‡‰Ëflı ‡Á‚Ë-
ÚËfl flÈˆÂ‚˚ı Í‡ÏÂ. Ç flÈˆÂ‚˚ı Í‡ÏÂ‡ı ÏÛÚ‡ÌÚÓ‚
Trlen82 Ì‡Û¯ÂÌÓ ‰‚ËÊÂÌËÂ ÙÓÎÎËÍÛÎflÌ˚ı ÍÎÂ-
ÚÓÍ, ‚ ÂÁÛÎ¸Ú‡ÚÂ ˜Â„Ó ÓÓˆËÚ ÌÂ ÔÓÎÌÓÒÚ¸˛ ÓÍÛ-
Ê‡ÂÚÒfl ËÏË Ë ‰‚ËÊÂÚÒfl ‚ Ó·Î‡ÒÚ¸ ÔËÚ‡˛˘Ëx
ÍÎÂÚoÍ. éÒÓ·ÂÌÌÓÒÚ¸˛ ˝ÚÓÈ ÒÎ‡·ÓÈ „ËÔÓÏÓÙÌÓÈ
ÏÛÚ‡ˆËË Ú‡ÍÊÂ fl‚ÎflÂÚÒfl ÔÓfl‚ÎÂÌËÂ Ì‡Û¯ÂÌËÈ
ÔÂËÏÛ˘ÂÒÚ‚ÂÌÌÓ ‚ ÒÓÏ‡ÚË˜ÂÒÍËı ÍÎÂÚÍ‡ı, ÚÓ„‰‡
Í‡Í ‚ ·ÓÎÂÂ ÒËÎ¸Ì˚ı ÏÛÚ‡ˆËflı ˝ÚË Ì‡Û¯ÂÌËfl Ï‡Ò-
ÍËÛ˛ÚÒfl ‡ÌÓÏ‡ÎËflÏË ÔÓÎÓ‚˚ı ÍÎÂÚÓÍ. 

Ä‚ÚÓ˚ ‚˚‡Ê‡˛Ú ·Î‡„Ó‰‡ÌÓÒÚ¸ ÒÓÚÛ‰-
ÌËÍ‡Ï ñÂÌÚ‡ ÍÓÎÎÂÍÚË‚ÌÓ„Ó ÔÓÎ¸ÁÓ‚‡ÌËfl ÏËÍ-
ÓÒÍÓÔË˜ÂÒÍÓ„Ó ‡Ì‡ÎËÁ‡ ·ËÓÎÓ„Ë˜ÂÒÍËı Ó·˙ÂÍ-
ÚÓ‚ ëé êÄç Á‡ ÔÓÏÓ˘¸ ‚ ‡·ÓÚÂ.
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      Molecular and Genetic Description of a New Hypomorphic Mutation 

of Trithorax-like Gene and Analysis of Its Effect 

on Drosophila melanogaster Oogenesis

      A. A. Ogienko, D. A. Karagodin, N. V. Pavlova, S. A. Fedorova, 
M. A. Voloshina, and E. M. Baricheva

      Institute of Cytology and Genetics, Siberian Branch of the Russian Academy of Sciences, 
pr. Lavrent’eva 10, Novosibirsk, 630090 Russia

      e-mail: barich@bionet.nsc.ru

Abstract—The Trithorax-like (Trl) gene of Drosophila melanogaster encodes the multifunctional protein GAGA
involved in many cellular processes. We have isolated and described a new hypomorphic mutation of the Trl
gene—Trlen82. The mutation is the insertion of a 1.4 kb P-element into the 5' untranslated region. Trl expression
decreased in the ovaries of mutant flies by about 30%; however, it caused abnormalities. The Trlen82 mutation
combined with the null allele of Trl caused female sterility: the females laid a few small eggs with abnormal
shape. Many egg chambers demonstrated abnormalities in the Trlen82 mutants: the oocyte had a regular shape
and intruded into the egg chamber region with nurse cells; the rapid transport of nurse cell cytoplasm into the
oocyte was disturbed, which resulted in the “dumpless” phenotype of the chambers in mutants; follicular cells
often did not completely cover the oocyte and concentrated on its posterior end; and the migration of centripetal
cells was affected. We propose that the sterility of the Trlen82 females is due to the abnormal functioning of fol-
licular cells resulting from low Trl expression. This proposal is confirmed by normalizing the mutant phenotype
of Trlen82 females after the transfection of Trl cDNA. Note that even an insignificant decrease in Trl expression
in such females seriously affected the somatic cell functioning, while a significant decrease in its expression in
strong hypomorphic mutants affected both somatic and germline cells in the egg chambers.

Key words: Drosophila melanogaster, Trithorax-like gene, oogenesis, follicular cells, dumpless phenotype.
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