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êÂ‡ÍˆËfl ‡ÒÚÂÌËÈ Ì‡ ‰ÂÈÒÚ‚ËÂ ‡ÁÎË˜Ì˚ı ÔÓ
Ò‚ÓÂÈ ÔËÓ‰Â ÒÚÂÒÒ-Ù‡ÍÚÓÓ‚ Ò‚flÁ‡Ì‡ Ò ˆÂÎ˚Ï
ÍÓÏÔÎÂÍÒÓÏ Ó‰ÌÓÚËÔÌ˚ı ËÁÏÂÌÂÌËÈ ‚ Ëı ÍÎÂÚÍ‡ı,
‚ÍÎ˛˜‡fl ‰ÂÂÔÂÒÒË˛ ÓÔÂ‰ÂÎÂÌÌ˚ı „ÂÌÓ‚ [1, 2].
ç‡ÔËÏÂ, ˝ÍÒÔÂÒÒËfl „ÂÌÓ‚ ÒÂÏÂÈÒÚ‚‡ Ú‡Ì-
ÒÍËÔˆËÓÌÌ˚ı Ù‡ÍÚÓÓ‚ CBF/DREB (C-repeated
binding factor/dehydration response elements binding
protein) ËÌ‰ÛˆËÛÂÚÒfl Û ‡ÒÚÂÌËÈ ‡‡·Ë‰ÓÔÒËÒ‡
ÔÓ‰ ‚ÎËflÌËÂÏ Ó·ÂÁ‚ÓÊË‚‡ÌËfl [3, 4], ÌËÁÍËı ÚÂÏÔÂ-
‡ÚÛ [3, 4] Ë Í‡‰ÏËfl [5]. Ç Ò‚Ó˛ Ó˜ÂÂ‰¸ Ú‡Ì-
ÒÍËÔˆËÓÌÌ˚Â Ù‡ÍÚÓ˚ CBF ‡ÍÚË‚ËÛ˛Ú ˝ÍÒ-
ÔÂÒÒË˛ „ÂÌÓ‚ fl‰‡ ÒÚÂÒÒÓ‚˚ı ·ÂÎÍÓ‚ Ë Ú‡ÍËÏ
Ó·‡ÁÓÏ ÏÓ„ÛÚ Û˜‡ÒÚ‚Ó‚‡Ú¸ ‚ ÔÓ‚˚¯ÂÌËË ÛÒÚÓÈ-
˜Ë‚ÓÒÚË ‡ÒÚÂÌËÈ Í ÌÂ·Î‡„ÓÔËflÚÌ˚Ï Ù‡ÍÚÓ‡Ï
ÒÂ‰˚ [6, 7]. ì˜ËÚ˚‚‡fl ˝ÚÓ, Ï˚ ËÁÛ˜ËÎË ˝ÍÒÔÂÒ-
ÒË˛ „ÂÌ‡ Ú‡ÌÒÍËÔˆËÓÌÌÓ„Ó Ù‡ÍÚÓ‡ CBF Û ‡Ò-
ÚÂÌËÈ Ó„Ûˆ‡ ÔË ‰ÂÈÒÚ‚ËË ÌËÁÍÓÈ Ë ‚˚ÒÓÍÓÈ Á‡-
Í‡ÎË‚‡˛˘Ëı ÚÂÏÔÂ‡ÚÛ, ıÎÓË‰‡ Ì‡ÚËfl, ‡ Ú‡Í-
ÊÂ „ÓÏÓÌ‡ ÒÚÂÒÒ‡ – ‡·ÒˆËÁÓ‚ÓÈ ÍËÒÎÓÚ˚ (ÄÅä). 

éÔ˚Ú˚ ÔÓ‚Ó‰ËÎË Ò ÔÓÓÒÚÍ‡ÏË Ó„Ûˆ‡ (Cu-
cumis sativus L.) ÒÓÚ‡ áÓÁÛÎfl, ‚˚‡˘ÂÌÌ˚ÏË ‚ ÚÂ-
˜ÂÌËÂ 7 ÒÛÚ ‚ ÛÎÓÌ‡ı ÙËÎ¸ÚÓ‚‡Î¸ÌÓÈ ·ÛÏ‡„Ë Ì‡
ÔËÚ‡ÚÂÎ¸ÌÓÏ ‡ÒÚ‚ÓÂ äÌÓÔ‡ Ò ‰Ó·‡‚ÎÂÌËÂÏ ÏËÍ-
Ó˝ÎÂÏÂÌÚÓ‚ ÔË ÚÂÏÔÂ‡ÚÛÂ ‚ÓÁ‰Ûı‡ 25°ë, Â„Ó
ÓÚÌÓÒËÚÂÎ¸ÌÓÈ ‚Î‡ÊÌÓÒÚË 60–70%, ÓÒ‚Â˘ÂÌÌÓÒÚË
10 ÍÎÍ, ÙÓÚÓÔÂËÓ‰Â 14 ˜. èÓÓÒÚÍË ÔÓ‰‚Â„‡ÎË
‚ÓÁ‰ÂÈÒÚ‚Ë˛ ÌËÁÍÓÈ (10°ë) ËÎË ‚˚ÒÓÍÓÈ (38°ë)
Á‡Í‡ÎË‚‡˛˘ÂÈ ÚÂÏÔÂ‡ÚÛ˚ Ë ıÎÓË‰‡ Ì‡ÚËfl
(120 Ïå). ó‡ÒÚ¸ ÔÓÓÒÚÍÓ‚ Á‡ 1 ÒÛÚ ‰Ó Ëı ‚ÓÁ‰ÂÈ-
ÒÚ‚Ëfl Ó·‡·‡Ú˚‚‡ÎË ˝ÍÁÓ„ÂÌÌÓÈ ÄÅä (0.1 Ïå).
èÓ˜ËÂ ÛÒÎÓ‚Ëfl ˝ÍÒÔÂËÏÂÌÚ‡ ÒÓı‡ÌflÎË ÌÂËÁ-
ÏÂÌÌ˚ÏË.

ïÓÎÓ‰Ó- Ë ÚÂÔÎÓÛÒÚÓÈ˜Ë‚ÓÒÚ¸ ÔÓÓÒÚÍÓ‚ ÓˆÂ-
ÌË‚‡ÎË ÔÓ ÚÂÏÔÂ‡ÚÛÂ (ãí
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), ‚˚Á˚‚‡˛˘ÂÈ „Ë-
·ÂÎ¸ 50% Ô‡ÎËÒ‡‰Ì˚ı ÍÎÂÚÓÍ ÎËÒÚ‡ ÔÓÒÎÂ Ëı ÚÂ-
ÒÚËÛ˛˘Â„Ó ÔÓÏÓ‡ÊË‚‡ÌËfl ‚ ÚÂÏÓ˝ÎÂÍÚË˜Â-
ÒÍÓÏ ÚÂÏÓÒÚ‡ÚÂ íÜê-02/-20 (“àÌÚÂÏ”) ËÎË
ÔÓ„Â‚‡ ‚ ‚Ó‰ÌÓÏ ÚÂÏÓÒÚ‡ÚÂ [8]. ìÒÚÓÈ˜Ë‚ÓÒÚ¸
‡ÒÚÂÌËÈ Í Á‡ÒÓÎÂÌË˛ ÓˆÂÌË‚‡ÎË ÔÓ ‚ÂÎË˜ËÌÂ ÓÒ-
ÏÓÚË˜ÂÒÍÓ„Ó ‰‡‚ÎÂÌËfl ‡ÒÚ‚Ó‡ N‡ël (ãéÑ
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),

‚˚Á˚‚‡˛˘Â„Ó „Ë·ÂÎ¸ 50% Ô‡ÎËÒ‡‰Ì˚ı ÍÎÂÚÓÍ ÎË-
ÒÚ‡ [9]. ÜËÁÌÂÒÔÓÒÓ·ÌÓÒÚ¸ ÍÎÂÚÓÍ ÓˆÂÌË‚‡ÎË Ò
ÔÓÏÓ˘¸˛ Ò‚ÂÚÓ‚Ó„Ó ÏËÍÓÒÍÓÔ‡ åÅà-15
(“ãéåé”) ÔÓ ‰ÂÒÚÛÍˆËË ıÎÓÓÔÎ‡ÒÚÓ‚ Ë ÍÓ‡„Û-
ÎflˆËË ˆËÚÓÔÎ‡ÁÏ˚. 

ÑÎfl ‚˚‰ÂÎÂÌËfl êçä Ì‡‚ÂÒÍÛ ÎËÒÚ¸Â‚ „ÓÏÓ„Â-
ÌËÁËÓ‚‡ÎË ‚ ÊË‰ÍÓÏ ‡ÁÓÚÂ Ò ‰Ó·‡‚ÎÂÌËÂÏ ·ÛÙÂ-
‡ ‰Îfl ˝ÍÒÚ‡ÍˆËË (“Bio-Rad”). íÓÚ‡Î¸ÌÛ˛ êçä
‚˚‰ÂÎflÎË Ò ÔÓÏÓ˘¸˛ Ì‡·Ó‡ “AquaPure RNA Iso-
lation Kit” (“Bio-Rad”) Ë Ó·‡·‡Ú˚‚‡ÎË Ñçä‡ÁÓÈ
(“ëËÎÂÍÒ”). èÓÎËÏÂ‡ÁÌÛ˛ ˆÂÔÌÛ˛ Â‡ÍˆË˛
(èñê) ‚ ÂÊËÏÂ Â‡Î¸ÌÓ„Ó ‚ÂÏÂÌË ÔÓ‚Ó‰ËÎË Ì‡
ÔË·ÓÂ iQ5 (“Bio-Rad”), ËÒÔÓÎ¸ÁÛfl Ì‡·Ó “iScript
One-Step RT-PCR Kit”, ‚ ÍÓÚÓÓÏ èñê ÒÓ‚ÏÂ˘ÂÌ‡
Ò Ó·‡ÚÌÓÈ Ú‡ÌÒÍËÔˆËÂÈ. ÄÏÔÎËÙËÍ‡ˆË˛ Ù‡„-
ÏÂÌÚ‡ CBF1 ‡ÁÏÂÓÏ 104 Ô.Ì. ÔÓ‚Ó‰ËÎË Ò ÔÓÏÓ-
˘¸˛ ÔflÏÓ„Ó (5'-TGTTTGGGATGCCGACTTTGT-
TG-3') Ë Ó·‡ÚÌÓ„Ó (5'-GTCACCATCTCCTTCGC-
CGTCAT-3') Ô‡ÈÏÂÓ‚. ìÒÎÓ‚Ëfl èñê: ÒËÌÚÂÁ
ÍÑçä 10 ÏËÌ ÔË 50°ë, ËÌ‡ÍÚË‚‡ˆËfl Ó·‡ÚÌÓÈ
Ú‡ÌÒÍËÔÚ‡Á˚ 5 ÏËÌ ÔË 95°ë; 45 ˆËÍÎÓ‚ èñê:
‰ÂÌ‡ÚÛ‡ˆËfl ÔË 95°ë 10 Ò, ÓÚÊË„ Ô‡ÈÏÂÓ‚ Ë
˝ÎÓÌ„‡ˆËfl ˆÂÔË ÔË 55°ë 30 Ò. ëÔÂˆËÙË˜ÌÓÒÚ¸
ÔÓ‰ÛÍÚ‡ ÔÓ‚ÂflÎË ÔÎ‡‚ÎÂÌËÂÏ ‡ÏÔÎËÙËˆËÓ-
‚‡ÌÌ˚ı Ù‡„ÏÂÌÚÓ‚ Ñçä.

ç‡ ËÒ. 1 Ë 2 ÔË‚Â‰ÂÌ˚ ÒÂ‰ÌËÂ ‡ËÙÏÂÚË˜Â-
ÒÍËÂ ÁÌ‡˜ÂÌËfl ËÁ ‰‚Ûı ÌÂÁ‡‚ËÒËÏ˚ı ÓÔ˚ÚÓ‚ Ë Ëı
ÒÚ‡Ì‰‡ÚÌ˚Â Ó¯Ë·ÍË.

ìÒÚ‡ÌÓ‚ÎÂÌÓ, ˜ÚÓ ‰ÂÈÒÚ‚ËÂ ÚÂÏÔÂ‡ÚÛ˚ 10°ë
‚ ÚÂ˜ÂÌËÂ 1 ÒÛÚ ‚˚Á˚‚‡ÂÚ ÔÓ‚˚¯ÂÌËÂ ıÓÎÓ‰Ó-
ÛÒÚÓÈ˜Ë‚ÓÒÚË ÍÎÂÚÓÍ ÎËÒÚ¸Â‚ ÔÓÓÒÚÍÓ‚ Ó„Ûˆ‡
Ë ÛÓ‚Ìfl ̋ ÍÒÔÂÒÒËË ‚ ÌËı „ÂÌ‡ Ú‡ÌÒÍËÔˆËÓÌÌÓ„Ó
Ù‡ÍÚÓ‡ CBF1 (Ú‡·Î. 1). èÂ‰Ó·‡·ÓÚÍ‡ ÔÓÓÒÚ-
ÍÓ‚ ÄÅä ÔË‚Ó‰ËÎ‡ Í Û‚ÂÎË˜ÂÌË˛ ıÓÎÓ‰ÓÛÒÚÓÈ˜Ë-
‚ÓÒÚË ÔÓÓÒÚÍÓ‚ Í‡Í ‚ ÛÒÎÓ‚Ëflı Ó·˚˜ÌÓÈ ÚÂÏÔÂ‡-
ÚÛ˚, Ú‡Í Ë ÔË ıÓÎÓ‰Ó‚ÓÏ Á‡Í‡ÎË‚‡ÌËË. éÚÏÂÚËÏ,
˜ÚÓ ̋ ÍÁÓ„ÂÌÌ‡fl ÄÅä ÒÚËÏÛÎËÓ‚‡Î‡ ̋ ÍÒÔÂÒÒË˛ „Â-
Ì‡ CBF1 ÚÓÎ¸ÍÓ ÔË ÚÂÏÔÂ‡ÚÛÂ 25°ë, ‡ ÔË ıÓÎÓ-
‰Ó‚ÓÏ Á‡Í‡ÎË‚‡ÌËË ‚ ÂÂ ÔËÒÛÚÒÚ‚ËË ‰ÓÔÓÎÌËÚÂÎ¸-
ÌÓ„Ó Û‚ÂÎË˜ÂÌËfl ÛÓ‚Ìfl ̋ ÍÒÔÂÒÒËË „ÂÌ‡ ÔÓ Ò‡‚ÌÂ-
ÌË˛ Ò ‚‡Ë‡ÌÚÓÏ “ıÓÎÓ‰Ó‚ÓÂ Á‡Í‡ÎË‚‡ÌËÂ ·ÂÁ
ÄÅä” ÌÂ ÔÓËÒıÓ‰ËÎÓ. 

Ç ÛÒÎÓ‚Ëflı ‚˚ÒÓÍÓÈ (38°ë) Á‡Í‡ÎË‚‡˛˘ÂÈ ÚÂÏ-
ÔÂ‡ÚÛ˚ Û‚ÂÎË˜ÂÌËÂ ÚÂÔÎÓÛÒÚÓÈ˜Ë‚ÓÒÚË ÍÎÂÚÓÍ

 

éÅôÄü 
ÅàéãéÉàü

 

ÇãàüçàÖ ëíêÖëë-îÄäíéêéÇ çÄ ùäëèêÖëëàû ÉÖçÄ 

íêÄçëäêàèñàéççéÉé îÄäíéêÄ CBF ì êÄëíÖçàâ éÉìêñÄ

 

© 2008 „.   Ç. Ç. í‡Î‡ÌÓ‚‡, 

 

˜ÎÂÌ-ÍÓÂÒÔÓÌ‰ÂÌÚ êÄç

 

 Ä. î. íËÚÓ‚,
ã. Ç. íÓÔ˜ËÂ‚‡, à. Ö. å‡Î˚¯Â‚‡

 

èÓÒÚÛÔËÎÓ 02.06.2008 „.

 

ìÑä 581.1

 

àÌÒÚËÚÛÚ ·ËÓÎÓ„ËË ä‡ÂÎ¸ÒÍÓ„Ó Ì‡Û˜ÌÓ„Ó ˆÂÌÚ‡ 
êÓÒÒËÈÒÍÓÈ ÄÍ‡‰ÂÏËË Ì‡ÛÍ, èÂÚÓÁ‡‚Ó‰ÒÍ



 

284

 

ÑéäãÄÑõ ÄäÄÑÖåàà çÄìä      ÚÓÏ 423      ‹ 2    2008

 

í‡Î‡ÌÓ‚‡ 

 

Ë ‰

 

.

 

ÎËÒÚ‡ Ó„Ûˆ‡ Í‡Í ÔË ÌÂÔÓ‰ÓÎÊËÚÂÎ¸ÌÓÏ (1 ̃ ), Ú‡Í
Ë ·ÓÎÂÂ ‰ÎËÚÂÎ¸ÌÓÏ (24 ˜) ‰ÂÈÒÚ‚ËË Ú‡ÍÊÂ ÒÓÔÓ-
‚ÓÊ‰‡ÎÓÒ¸ ÔÓ‚˚¯ÂÌËÂÏ ÛÓ‚Ìfl ˝ÍÒÔÂÒÒËË „ÂÌ‡
Ú‡ÌÒÍËÔˆËÓÌÌÓ„Ó Ù‡ÍÚÓ‡ CBF1 (ËÒ. 1). èÂ‰-
Ó·‡·ÓÚÍ‡ ÔÓÓÒÚÍÓ‚ ÄÅä ÒÔÓÒÓ·ÒÚ‚Ó‚‡Î‡ ‰Ó-
ÔÓÎÌËÚÂÎ¸ÌÓÏÛ ÔÓ‚˚¯ÂÌË˛ ÚÂÔÎÓÛÒÚÓÈ˜Ë‚ÓÒÚË,

ÌÓ Ô‡ÍÚË˜ÂÒÍË ÌÂ ÒÍ‡Á˚‚‡Î‡Ò¸ Ì‡ ˝ÍÒÔÂÒÒËË
‰‡ÌÌÓ„Ó „ÂÌ‡ ÔË ÚÂÔÎÓ‚ÓÏ Á‡Í‡ÎË‚‡ÌËË.

ÄÌ‡ÎÓ„Ë˜ÌÓ ‚ÎËflÌË˛ ‚˚ÒÓÍÓÈ Á‡Í‡ÎË‚‡˛˘ÂÈ
ÚÂÏÔÂ‡ÚÛ˚ ÌÂÔÓ‰ÓÎÊËÚÂÎ¸ÌÓÂ (1 ˜) ‚ÓÁ‰ÂÈ-
ÒÚ‚ËÂ Ì‡ ÔÓÓÒÚÍË Ó„Ûˆ‡ NaCl ‚ ÌÂÔÓ‚ÂÊ‰‡˛-
˘ÂÈ ÍÓÌˆÂÌÚ‡ˆËË ‚˚Á˚‚‡ÎÓ ÛÒËÎÂÌËÂ ˝ÍÒÔÂÒ-
ÒËË „ÂÌ‡ Ú‡ÌÒÍËÔˆËÓÌÌÓ„Ó Ù‡ÍÚÓ‡ CBF1, ÔË
˝ÚÓÏ ‚ÓÁ‡ÒÚ‡Î‡ Ë Ëı ÒÓÎÂÛÒÚÓÈ˜Ë‚ÓÒÚ¸ (ËÒ. 2).
é‰Ì‡ÍÓ ·ÓÎÂÂ ‰ÎËÚÂÎ¸ÌÓÂ (24 ̃ ) ‚ÓÁ‰ÂÈÒÚ‚ËÂ NaCl
ÔË‚Ó‰ËÎÓ Í ÒÌËÊÂÌË˛ ÛÓ‚Ìfl ˝ÍÒÔÂÒÒËË ˝ÚÓ„Ó
„ÂÌ‡. ùÍÁÓ„ÂÌÌ‡fl ÄÅä ÒÔÓÒÓ·ÒÚ‚Ó‚‡Î‡ Û‚ÂÎË˜Â-
ÌË˛ ÒÓÎÂÛÒÚÓÈ˜Ë‚ÓÒÚË ÔÓÓÒÚÍÓ‚, ÌÓ Ô‡ÍÚË˜Â-
ÒÍË ÌÂ ÓÍ‡Á˚‚‡Î‡ ‚ÎËflÌËfl Ì‡ ˝ÍÒÔÂÒÒË˛ ‰‡ÌÌÓ„Ó
„ÂÌ‡ ‚ ÛÒÎÓ‚Ëflı Á‡ÒÓÎÂÌËfl.

í‡ÍËÏ Ó·‡ÁÓÏ, ‚ Ì‡¯Ëı ˝ÍÒÔÂËÏÂÌÚ‡ı Ó·Ì‡-
ÛÊÂÌ‡ ‡ÍÚË‚‡ˆËfl ˝ÍÒÔÂÒÒËË „ÂÌ‡ Ú‡ÌÒÍËÔˆË-
ÓÌÌÓ„Ó Ù‡ÍÚÓ‡ CBF1 ÔÓ‰ ‚ÎËflÌËÂÏ ÌÂÔÓ‰ÓÎÊË-
ÚÂÎ¸ÌÓ„Ó ‰ÂÈÒÚ‚Ëfl ÌËÁÍÓÈ Ë ‚˚ÒÓÍÓÈ Á‡Í‡ÎË‚‡˛-
˘Ëı ÚÂÏÔÂ‡ÚÛ, ‡ Ú‡ÍÊÂ ıÎÓË‰‡ Ì‡ÚËfl.
àÁ‚ÂÒÚÌÓ, ˜ÚÓ Ú‡ÌÒÍËÔˆËÓÌÌ˚È Ù‡ÍÚÓ CBF1
ÒÔÓÒÓ·ÂÌ ÛÒËÎË‚‡Ú¸ ˝ÍÒÔÂÒÒË˛ 
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êËÒ. 1.

 

 ÇÎËflÌËÂ ÚÂÏÔÂ‡ÚÛ˚ 38°ë Ë ÄÅä (0.1 Ïå) Ì‡ ÚÂÔÎÓÛÒÚÓÈ˜Ë‚ÓÒÚ¸ (‡) Ë ̋ ÍÒÔÂÒÒË˛ „ÂÌ‡ (·) Ú‡ÌÒÍËÔˆËÓÌÌÓ„Ó
Ù‡ÍÚÓ‡ CBF1 ‚ ÎËÒÚ¸flı ÔÓÓÒÚÍÓ‚ Ó„Ûˆ‡. 

 

1

 

 – 38°ë, 

 

2

 

 – 38°ë + ÄÅä.

 

í‡·ÎËˆ‡ 1. 

 

 ÇÎËflÌËÂ ÚÂÏÔÂ‡ÚÛ˚ 10°ë Ë ÄÅä (0.1 Ïå)
Ì‡ ıÓÎÓ‰ÓÛÒÚÓÈ˜Ë‚ÓÒÚ¸ Ë ̋ ÍÒÔÂÒÒË˛ „ÂÌ‡ Ú‡ÌÒÍËÔˆË-
ÓÌÌÓ„Ó Ù‡ÍÚÓ‡ CBF ‚ ÎËÒÚ¸flı ÔÓÓÒÚÍÓ‚ Ó„Ûˆ‡

Ç‡Ë‡ÌÚ
èËÓÒÚ ıÓÎÓ-
‰ÓÛÒÚÓÈ˜Ë‚ÓÒÚË 

(

 

∆

 

ãT

 

50

 

), °C*

éÚÌÓÒËÚÂÎ¸Ì˚È 
ÛÓ‚ÂÌ¸ ˝ÍÒÔÂÒ-

ÒËË „ÂÌ‡ CBF1, %**

25°C – 100 

25°C + AÅä, 1 ÒÛÚ 0.5 

 

±

 

 0.1 175 

 

±

 

 8

10°C, 1 ÒÛÚ 0.4 

 

±

 

 0.1 175 

 

±

 

 5

10°C + AÅä, 1 ÒÛÚ 0.9 

 

±

 

 0.1 180 

 

±

 

 5

 

  * ê‡ÁÌËˆ‡ ‚ ÛÒÚÓÈ˜Ë‚ÓÒÚË ÔÓ Ò‡‚ÌÂÌË˛ Ò ‚‡Ë‡ÌÚÓÏ 25°C.
** á‡ 100% ÔËÌflÚ ÛÓ‚ÂÌ¸ ˝ÍÒÔÂÒÒËË „ÂÌ‡ ‚ ‚‡Ë‡ÌÚÂ 25°C.
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êËÒ. 2.

 

 ÇÎËflÌËÂ NaCl (120 Ïå) Ë ÄÅä (0.1 Ïå) Ì‡ ÒÓÎÂÛÒÚÓÈ˜Ë‚ÓÒÚ¸ (‡) Ë ̋ ÍÒÔÂÒÒË˛ „ÂÌ‡ (·) Ú‡ÌÒÍËÔˆËÓÌÌÓ„Ó Ù‡Í-
ÚÓ‡ CBF1 Û ÔÓÓÒÚÍÓ‚ Ó„Ûˆ‡. 

 

1

 

 – NaCl, 

 

2

 

 – NaCl + ÄÅä.
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regulated genes) Ë ÒËÌÚÂÁ ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Ëı ·ÂÎÍÓ‚
ıÓÎÓ‰Ó‚Ó„Ó ¯ÓÍ‡, Û˜‡ÒÚ‚Û˛˘Ëı ‚ ÌËÁÍÓÚÂÏÔÂ‡-
ÚÛÌÓÈ ‡‰‡ÔÚ‡ˆËË, Û ‡ÒÚÂÌËÈ ‡‡·Ë‰ÓÔÒËÒ‡ Ë
Ô¯ÂÌËˆ˚ [3, 4]. èË˜ÂÏ ·˚ÒÚÛ˛ ‡ÍÚË‚‡ˆË˛ Â„Ó
˝ÍÒÔÂÒÒËË Û ‡‡·Ë‰ÓÔÒËÒ‡ Ì‡·Î˛‰‡ÎË ÌÂ ÚÓÎ¸ÍÓ
ÔÓ‰ ‚ÎËflÌËÂÏ ÌËÁÍÓÈ ÚÂÏÔÂ‡ÚÛ˚, ÌÓ Ë Ó·ÂÁ‚Ó-
ÊË‚‡ÌËfl, ‡ Ú‡ÍÊÂ Á‡ÒÓÎÂÌËfl [10, 11]. ì˜ËÚ˚‚‡fl
˝ÚÓ, ÏÓÊÌÓ ÔÂ‰ÔÓÎÓÊËÚ¸, ˜ÚÓ Ì‡·Î˛‰‡ÂÏÓÂ Ì‡-
ÏË ‚ÓÁ‡ÒÚ‡ÌËÂ ıÓÎÓ‰Ó-, ÚÂÔÎÓ- Ë ÒÓÎÂÛÒÚÓÈ˜Ë‚Ó-
ÒÚÂÈ ‡ÒÚÂÌËÈ Ó„Ûˆ‡ ÔË ‰ÂÈÒÚ‚ËË ÒÓÓÚ‚ÂÚÒÚ‚Û˛-
˘Ëı ÒÚÂÒÒ-Ù‡ÍÚÓÓ‚ ·˚ÎÓ Ò‚flÁ‡ÌÓ Ò ÔÓ‚˚¯ÂÌË-
ÂÏ ÛÓ‚Ìfl Ú‡ÌÒÍËÔÚÓ‚ „ÂÌ‡ CBF1. èÓ-
‚Ë‰ËÏÓÏÛ, ÛÒËÎÂÌËÂ ˝ÍÒÔÂÒÒËË ˝ÚÓ„Ó „ÂÌ‡ fl‚Îfl-
ÂÚÒfl ÌÂÒÔÂˆËÙË˜ÂÒÍÓÈ ‡‰‡ÔÚË‚ÌÓÈ Â‡ÍˆËÂÈ ‡Ò-
ÚÂÌËÈ Ó„Ûˆ‡ Ì‡ ‰ÂÈÒÚ‚ËÂ ‡ÁÎË˜Ì˚ı ÔÓ Ò‚ÓÂÈ
ÔËÓ‰Â ÒÚÂÒÒ-Ù‡ÍÚÓÓ‚. 

ä‡Í ËÁ‚ÂÒÚÌÓ, ‡ÍÚË‚ÌÓÒÚ¸ ÏÌÓ„Ëı „ÂÌÓ‚ Ë ÒËÌ-
ÚÂÁ ÒÚÂÒÒÓ‚˚ı ·ÂÎÍÓ‚ Â„ÛÎËÛ˛ÚÒfl „ÓÏÓÌÓÏ
ÄÅä [12, 13]. Ç ÚÓ ÊÂ ‚ÂÏfl Ò˜ËÚ‡ÂÚÒfl, ˜ÚÓ ÒÂÏÂÈ-
ÒÚ‚Ó Ú‡ÌÒÍËÔˆËÓÌÌ˚ı Ù‡ÍÚÓÓ‚ CBF/DREB
‚ÍÎ˛˜ÂÌÓ ‚ ÄÅä-ÌÂÁ‡‚ËÒËÏ˚Â ÔÛÚË Â„ÛÎflˆËË
˝ÍÒÔÂÒÒËË „ÂÌÓ‚ [3, 14]. é‰Ì‡ÍÓ Ó·Ì‡ÛÊÂÌÓ, ˜ÚÓ
˝ÍÁÓ„ÂÌÌ‡fl ÄÅä ÒÔÓÒÓ·Ì‡ ËÌ‰ÛˆËÓ‚‡Ú¸ ˝ÍÒÔÂÒ-
ÒË˛ „ÂÌÓ‚ CBF, ıÓÚfl Ë ‚ ÏÂÌ¸¯ÂÈ ÒÚÂÔÂÌË, ˜ÂÏ,
Ì‡ÔËÏÂ, ÌËÁÍ‡fl ÚÂÏÔÂ‡ÚÛ‡ [7]. Ç ÔÓ‚Â‰ÂÌ-
Ì˚ı Ì‡ÏË ˝ÍÒÔÂËÏÂÌÚ‡ı ÄÅä ËÌ‰ÛˆËÓ‚‡Î‡ ˝ÍÒ-
ÔÂÒÒË˛ „ÂÌ‡ Ú‡ÌÒÍËÔˆËÓÌÌÓ„Ó Ù‡ÍÚÓ‡ CBF1
ÔË Ó·˚˜Ì˚ı ÛÒÎÓ‚Ëflı, ÌÓ ÒÎ‡·Ó ‚ÎËflÎ‡ Ì‡ ÌÂÂ
ÔË ÒÓ‚ÏÂÒÚÌÓÏ ‰ÂÈÒÚ‚ËË Ò ÚÂÏ ËÎË ËÌ˚Ï ËÁ ËÁÛ-
˜ÂÌÌ˚ı Ì‡ÏË ÒÚÂÒÒ-Ù‡ÍÚÓÓ‚. íÂÏ ÌÂ ÏÂÌÂÂ Ó·-
‡·ÓÚÍ‡ ˝ÍÁÓ„ÂÌÌ˚Ï „ÓÏÓÌÓÏ ÔË‚Ó‰ËÎ‡ Í ÔÓ-
‚˚¯ÂÌË˛ ıÓÎÓ‰Ó-, ÚÂÔÎÓ- Ë ÒÓÎÂÛÒÚÓÈ˜Ë‚ÓÒÚÂÈ
ÔÓÓÒÚÍÓ‚ Ó„Ûˆ‡ Í‡Í ÔË Ó·˚˜Ì˚ı, Ú‡Í Ë ‚
ÒÚÂÒÒÓ‚˚ı ÛÒÎÓ‚Ëflı. èÓ-‚Ë‰ËÏÓÏÛ, Ó‰ËÌ ËÁ ‚ÓÁ-
ÏÓÊÌ˚ı ÏÂı‡ÌËÁÏÓ‚ ÌÂÒÔÂˆËÙË˜ÂÒÍÓ„Ó ‰ÂÈÒÚ‚Ëfl
ÄÅä ‚ ÓÚÌÓ¯ÂÌËË ÛÒÚÓÈ˜Ë‚ÓÒÚË ‡ÒÚÂÌËÈ ÔË
Ó·˚˜Ì˚ı ÛÒÎÓ‚Ëflı Ò‚flÁ‡Ì Ò ÂÂ ÒÔÓÒÓ·ÌÓÒÚ¸˛ ‡Í-
ÚË‚ËÁËÓ‚‡Ú¸ ˝ÍÒÔÂÒÒË˛ ‰‡ÌÌÓ„Ó „ÂÌ‡, ÚÓ„‰‡ Í‡Í
‚ ÛÒÎÓ‚Ëflı ÒÚÂÒÒ‡ ÂÂ ‚ÎËflÌËÂ Â‡ÎËÁÛÂÚÒfl ÔÂÊ-
‰Â ‚ÒÂ„Ó ˜ÂÂÁ ‰Û„ËÂ ÏÂı‡ÌËÁÏ˚, ÌÂ Ò‚flÁ‡ÌÌ˚Â Ò
Ú‡ÌÒÍËÔˆËÓÌÌ˚Ï ÛÓ‚ÌÂÏ. 

Ç ˆÂÎÓÏ, Ó·Ì‡ÛÊÂÌÌÓÂ Ì‡ÏË Û‚ÂÎË˜ÂÌËÂ
ÛÓ‚Ìfl ˝ÍÒÔÂÒÒËË „ÂÌ‡ Ú‡ÌÒÍËÔˆËÓÌÌÓ„Ó Ù‡Í-
ÚÓ‡ CBF1 ÔÓ‰ ‚ÎËflÌËÂÏ ÌÂÔÓ‰ÓÎÊËÚÂÎ¸ÌÓ„Ó
‰ÂÈÒÚ‚Ëfl ÌËÁÍÓÈ Ë ‚˚ÒÓÍÓÈ Á‡Í‡ÎË‚‡˛˘Ëı ÚÂÏÔÂ-
‡ÚÛ, ‡ Ú‡ÍÊÂ ıÎÓË‰‡ Ì‡ÚËfl ÔÓÁ‚ÓÎflÂÚ ÔÂ‰ÔÓ-
Î‡„‡Ú¸ ÌÂ ÚÓÎ¸ÍÓ Â„Ó Û˜‡ÒÚËÂ, ÌÓ Ë ‚‡ÊÌÛ˛ ÓÎ¸ ‚
ÔÓˆÂÒÒ‡ı ‡‰‡ÔÚ‡ˆËË Ë ÔÓ‚˚¯ÂÌËfl ÛÒÚÓÈ˜Ë‚ÓÒÚË
‡ÒÚÂÌËÈ Ó„Ûˆ‡ Í ÛÍ‡Á‡ÌÌ˚Ï ÒÚÂÒÒ-Ù‡ÍÚÓ‡Ï.

ê‡·ÓÚ‡ ‚˚ÔÓÎÌÂÌ‡ ÔË ÙËÌ‡ÌÒÓ‚ÓÈ ÔÓ‰‰ÂÊÍÂ
êîîà (ÔÓÂÍÚ 06–04–49107‡).

 

ëèàëéä ãàíÖêÄíìêõ

 

1.

 

íÛÌÓ‚‡ í.à.

 

 ê‡ÒÚÂÌËÂ Ë ÌËÁÍÓÚÂÏÔÂ‡ÚÛÌ˚È
ÒÚÂÒÒ. å.: ç‡ÛÍ‡, 2007. 54 Ò. 

2.

 

Bhatnagar-Mathur H., Vades V., Sharma K.K.

 

 // Plant
Cell Rept. 2008. V. 27. P. 411–424.

3.

 

Thomashow M.F.

 

 // Annu. Rev. Plant Mol. Biol. 1999.
V. 50. P. 571–599.

4.

 

Kume S., Kobayashi F., Ishibashi M. et al.

 

 // Genes Gen-
et. Syst. 2005. V. 80. P. 185–197.

5.

 

Suzuki N., Koizumi N., Sano H.

 

 // Plant Cell Environ.
2001. V. 24. P. 1177–1188.

6.

 

Zarka D.G., Vogel J.T., Cook D., Thomashow M.F.

 

 //
Plant Physiol. 2003. V. 133. P. 910–918.

7.

 

Knight H., Zarka D.G., Okamoto H. et al.

 

 // Plant Phys-
iol. 2004. V. 135. P. 1710–1717.

8.

 

ÑÓÁ‰Ó‚ ë.ç., äÛÂˆ Ç.ä.

 

 çÂÍÓÚÓ˚Â ‡ÒÔÂÍÚ˚
˝ÍÓÎÓ„Ë˜ÂÒÍÓÈ ÙËÁËÓÎÓ„ËË ‡ÒÚÂÌËÈ. èÂÚÓÁ‡-
‚Ó‰ÒÍ: èÂÚÉì, 2003. 172 Ò. 

9.

 

Å‡Î‡„ÛÓ‚‡ ç.à., ÄÍËÏÓ‚‡ í.Ç., íËÚÓ‚ Ä.î.

 

 // îË-
ÁËÓÎÓ„Ëfl ‡ÒÚÂÌËÈ. 2001. í. 48. ë. 113–118.

10.

 

Kreps J.A., Wu Y., Chang H.-S. et al.

 

 // Plant Physiol.
2002. V. 130. P. 2129–2141.

11.

 

Seki M., Narusaka M., Ishida J., Najo T.

 

 // Plant J. 2002.
V. 31. P. 279–292.

12.

 

Gusta L.V., Trischuk R., Weiser C.J.

 

 // J. Plant Growth
Regul. 2005. V. 24. P. 308–318.

13.

 

Egawa C., Kobayashi F., Ishibashi M. et al.

 

 // Genes
Genet. Syst. 2006. V. 81. P. 77–91.

14.

 

Chinnusamy V., Zhu J., Zhu J.-K.

 

 // Physiol. Plant. 2006.
V. 126. P. 52–61.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


