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ÅÓÎ¸¯ËÌÒÚ‚Ó ·‡ÍÚÂËÈ Ó·Î‡‰‡˛Ú ÒÔÓÒÓ·ÌÓÒ-
Ú¸˛ ‚ÎËflÚ¸ Ì‡ ÓÒÚ Ë ‡Á‚ËÚËÂ ‚ ÒÂ‰Â ‰Û„Ëı,
Ó·˚˜ÌÓ ·ÎËÁÍÓÓ‰ÒÚ‚ÂÌÌ˚ı, ‚Ë‰Ó‚. ó‡ÒÚÓ ˝ÚÓÚ
ÔÓˆÂÒÒ Ò‚flÁ‡Ì Ò ÔÓ‰ÛÍˆËÂÈ ˝ÚËÏË ·‡ÍÚÂËflÏË
·ÂÎÍÓ‚˚ı ÏÓÎÂÍÛÎ, Ì‡Á˚‚‡ÂÏ˚ı ·‡ÍÚÂËÓˆËÌ‡ÏË
„‡Ï-ÔÓÎÓÊËÚÂÎ¸Ì˚ı ·‡ÍÚÂËÈ, ˜ÚÓ ‚ ÓÒÌÓ‚ÌÓÏ
Ò‚flÁ‡ÌÓ Ò Ëı ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ‚ ÔË˘Â‚ÓÈ ÔÓÏ˚¯-
ÎÂÌÌÓÒÚË, Ì‡ÔËÏÂ ‰Îfl ÍÓÌÒÂ‚ËÓ‚‡ÌËfl ÔÓ‰ÛÍ-
ÚÓ‚, ‡ Ú‡ÍÊÂ ‚ ÏÂ‰ËˆËÌÂ ‚ Í‡˜ÂÒÚ‚Â ‡ÌÚË·ËÓÚËÍÓ‚.
Å‡ÍÚÂËÓˆËÚ˚ „‡Ï-ÔÓÎÓÊËÚÂÎ¸Ì˚ı ·‡ÍÚÂËÈ
Ó·˚˜ÌÓ ÔÓ‰‡Á‰ÂÎfl˛ÚÒfl Ì‡ ÚË ÍÎ‡ÒÒ‡: ÍÎ‡ÒÒ I –
Î‡ÌÚË·ËÓÚËÍË [1, 2]; ÍÎ‡ÒÒ II – ÌÂ·ÓÎ¸¯ËÂ (<10 ÍÑ‡),
ÓÚÌÓÒËÚÂÎ¸ÌÓ ÚÂÏÓÛÒÚÓÈ˜Ë‚˚Â ÌÂÏÓ‰ËÙËˆËÓ-
‚‡ÌÌ˚Â ·‡ÍÚÂËÓˆËÌ˚ [3]; ÍÎ‡ÒÒ III – ·ÓÎ¸¯ËÂ, ÌÂ-
ÛÒÚÓÈ˜Ë‚˚Â Í ËÁÏÂÌÂÌËflÏ ÚÂÏÔÂ‡ÚÛ˚ ·ÂÎÍË.

åÌÓ„ËÂ ËÁ „‡Ï-ÔÓÎÓÊËÚÂÎ¸Ì˚ı ·‡ÍÚÂËÈ,
‚˚‡·‡Ú˚‚‡˛˘Ëı ·‡ÍÚÂËÓˆËÌ˚, Ó·Î‡‰‡˛Ú ÒËÒ-
ÚÂÏÓÈ “quorum sensing”, Ú.Â. ÒÔÓÒÓ·ÌÓÒÚ¸˛ ÍÓÌ-
ÚÓÎËÓ‚‡Ú¸ ÒËÌÚÂÁ ‡ÁÎË˜Ì˚ı ·ÂÎÍÓ‚ ‚ Á‡‚ËÒË-
ÏÓÒÚË ÓÚ ÔÎÓÚÌÓÒÚË ÍÎÂÚÓÍ ‚ ÒÂ‰Â [1, 4]. ÑÎfl
Ó·ÂÒÔÂ˜ÂÌËfl ˝ÚÓ„Ó ÏÂı‡ÌËÁÏ‡ ËÒÔÓÎ¸ÁÛÂÚÒfl ‰‚Ûı-
ÍÓÏÔÓÌÂÌÚÌ‡fl Â„ÛÎflÚÓÌ‡fl ÒËÒÚÂÏ‡.

äÎÂÚÍ‡ ÒËÌÚÂÁËÛÂÚ Ë ÔÂÓ·‡ÁÓ‚˚‚‡ÂÚ ÌÂ-
·ÓÎ¸¯ËÂ ÒË„Ì‡Î¸Ì˚Â ÏÓÎÂÍÛÎ˚, ÔÓÒÎÂ ˜Â„Ó ÒÂÍ-
ÂÚËÛÂÚ Ëı ÔË ÔÓÏÓ˘Ë Äíî-Á‡‚ËÒËÏ˚ı Ú‡ÌÒ-
ÔÓÚÂÓ‚ (ABC-Ú‡ÌÒÔÓÚÂÓ‚). ùÚË ÏÓÎÂÍÛÎ˚-
ÙÂÓÏÓÌ˚ fl‚Îfl˛ÚÒfl ‚ıÓ‰Ì˚Ï ÒË„Ì‡ÎÓÏ ‰Îfl ÒÔÂ-
ˆËÙË˜Ì˚ı ÏÂÏ·‡ÌÌ˚ı ÒÂÌÒÓÌ˚ı ·ÂÎÍÓ‚, ÓÚÌÓ-
Òfl˘ËıÒfl Í ·‡ÍÚÂË‡Î¸ÌÓÈ ‰‚ÛıÍÓÏÔÓÌÂÌÚÌÓÈ ÒËÒ-
ÚÂÏÂ, ‚ ÒÓÒÚ‡‚ ÍÓÚÓÓÈ ‚ıÓ‰flÚ ÒÂÌÒÓ Ë Â„ÛÎflÚÓ
ÓÚ‚ÂÚ‡. ëÂÌÒÓ, „ËÒÚË‰ËÌÍËÌ‡Á‡, ÔË ‚Á‡ËÏÓ‰ÂÈ-
ÒÚ‚ËË Ò ÙÂÓÏÓÌÓÏ ÙÓÒÙÓËÎËÛÂÚÒfl, ÔÓÒÎÂ ˜Â„Ó
ÙÓÒÙÓËÎËÛÂÚ Â„ÛÎflÚÓÌ˚È ·ÂÎÓÍ, ÍÓÚÓ˚È
ÒÚ‡ÌÓ‚ËÚÒfl ‡ÍÚË‚Ì˚Ï Ë Á‡ÔÛÒÍ‡ÂÚ Ú‡ÌÒÍËÔˆË˛
Â„ÛÎËÛÂÏÓ„Ó ÓÔÂÓÌ‡. ÑÎfl ÌÂÍÓÚÓ˚ı ÎÓÍÛÒÓ‚

·‡ÍÚÂËÓˆËÌÓ‚ ‚ÚÓÓ„Ó ÍÎ‡ÒÒ‡ ËÁ‚ÂÒÚÌÓ, ˜ÚÓ ÔË
˝ÚÓÏ Â„ÛÎflÚÓÌ˚È ·ÂÎÓÍ Ò‚flÁ˚‚‡ÂÚÒfl ‚ ÔÓÏÓ-
ÚÓÌÓÈ Ó·Î‡ÒÚË Ò ÔflÏ˚ÏË ÔÓ‚ÚÓ‡ÏË ÓÔÂ‰ÂÎÂÌ-
ÌÓ„Ó ‚Ë‰‡, ‡ ËÏÂÌÌÓ 9–11 ÌÛÍÎÂÓÚË‰Ó‚, ‡Á‰ÂÎÂÌ-
Ì˚ı 10–24 ÌÛÍÎÂÓÚË‰‡ÏË [1, 2]. ä‡Í Ô‡‚ËÎÓ, „ÂÌ,
ÍÓ‰ËÛ˛˘ËÈ ÒË„Ì‡Î¸Ì˚È ÔÂÔÚË‰ (˜‡ÒÚÓ ˝ÚÓ Ò‡Ï
·‡ÍÚÂËÓˆËÌ), ÔË ÔÓÏÓ˘Ë ÍÓÚÓÓ„Ó Ó„‡ÌËÁÏ Ë
ÛÁÌ‡ÂÚ Ó ÔÎÓÚÌÓÒÚË ÍÎÂÚÓÍ ‚ ÒÂ‰Â, Ò‡Ï Ì‡ıÓ‰ËÚÒfl
‚ Â„ÛÎËÛÂÏÓÏ ÓÔÂÓÌÂ, Ë Ú‡ÍËÏ Ó·‡ÁÓÏ ÓÒÛ˘Â-
ÒÚ‚ÎflÂÚÒfl ‡‚ÚÓÂ„ÛÎflˆËfl.

Ç Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ Ò‰ÂÎ‡Ì‡ ÔÓÔ˚ÚÍ‡ ÔËÏÂ-
ÌËÚ¸ ÏÂÚÓ‰˚ Ò‡‚ÌËÚÂÎ¸ÌÓÈ „ÂÌÓÏËÍË [5–7] ‰Îfl
ÓÔËÒ‡ÌËfl ÎÓÍÛÒÓ‚ ‚˚‡·ÓÚÍË ·‡ÍÚÂËÓˆËÌÓ‚ Ë Ëı
Â„ÛÎflˆËË ‚ „ÂÌÓÏ‡ı ÒÚÂÔÚÓÍÓÍÍÓ‚, ‰Îfl ÍÓÚÓ˚ı
ÓÚÒÛÚÒÚ‚Û˛Ú ˝ÍÒÔÂËÏÂÌÚ‡Î¸Ì˚Â ‰‡ÌÌ˚Â.
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ÑÎfl ÔÓËÒÍ‡ Â„ÛÎflÚÓÌ˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒ-
ÚÂÈ Ë Ò‡‚ÌÂÌËfl „ÂÌÓÏÓ‚ ËÒÔÓÎ¸ÁÓ‚‡Î‡Ò¸ ÔÓ-
„‡ÏÏ‡ GenomeExplorer [8]. èÓËÒÍ ÔÓ ·‡Á‡Ï ‰‡Ì-
Ì˚ı ÔÓ‚Ó‰ËÎÒfl ÔË ÔÓÏÓ˘Ë ÔÓ„‡ÏÏ˚ Blast [9].
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thermophilus

 

 [12], ÓÚ‚ÂÚÒÚ‚ÂÌÌ˚Â Á‡ ÒËÌÚÂÁ ·‡ÍÚÂ-
ËÓˆËÌÓ‚, ËÏÂ˛˘ËÂÒfl ‚ ·‡ÁÂ ‰‡ÌÌ˚ı GenBank [13].
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èÓ‰ÛÍˆËfl ·‡ÍÚÂËÓˆËÌÓ‚ ÏÌÓ„ËÏË „‡Ï-ÔÓÎÓÊËÚÂÎ¸Ì˚ÏË ·‡ÍÚÂËflÏË ÍÓÌÚÓÎËÛÂÚÒfl ÔË ÔÓÏÓ-
˘Ë ‰‚ÛıÍÓÏÔÓÌÂÌÚÌÓÈ Â„ÛÎflÚÓÌÓÈ ÒËÒÚÂÏ˚, ‚ ÍÓÚÓÛ˛ ‚ıÓ‰flÚ ÒÂÌÒÓÌ˚È ·ÂÎÓÍ Ë Â„ÛÎflÚÓ ÓÚ-
‚ÂÚ‡. Ç ‰‡ÌÌÓÈ ‡·ÓÚÂ ÏÂÚÓ‰‡ÏË ÍÓÏÔ¸˛ÚÂÌÓ„Ó ‡Ì‡ÎËÁ‡ ÓÔËÒ‡Ì ÎÓÍÛÒ „ÂÌÓ‚, ÓÚ‚ÂÚÒÚ‚ÂÌÌ˚ı Á‡ ÒËÌ-
ÚÂÁ ·‡ÍÚÂËÓˆËÌÓ‚ ÍÎ‡ÒÒ‡ II, ‚ „ÂÌÓÏÂ 

 

Streptococcus equi

 

. èÂ‰ÒÍ‡Á‡Ì˚ ÔÓÚÂÌˆË‡Î¸Ì˚Â Â„ÛÎflÚÓ-
Ì˚Â Ò‡ÈÚ˚, ÛÁÌ‡‚‡ÂÏ˚Â Ñçä-Ò‚flÁ˚‚‡˛˘ËÏ ·ÂÎÍÓÏ ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ÂÈ ‰‚ÛıÍÓÏÔÓÌÂÌÚÌÓÈ ÒËÒÚÂÏ˚,
ÔÂ‰ÒÚ‡‚Îfl˛˘ËÂ ÒÓ·ÓÈ ÔflÏ˚Â ÔÓ‚ÚÓ˚.
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äéíÖãúçàäéÇÄ, ÉÖãúîÄçÑ

 

Ó‚‡ÎËÒ¸ ‚ÒÂ „ÂÌ˚, ÍÓ‰ËÛ˛˘ËÂ ·ÂÎÍË, ÒıÓ‰Ì˚Â Ò
ËÁ‚ÂÒÚÌ˚ÏË ÔÂÔÚË‰‡ÏË-ÔÂ‰¯ÂÒÚ‚ÂÌÌËÍ‡ÏË ·‡Í-
ÚÂËÓˆËÌÓ‚ Ë ÒË„Ì‡Î¸Ì˚ı ÔÂÔÚË‰Ó‚, ‡ Ú‡ÍÊÂ ·ÂÎ-
Í‡ÏË Ú‡ÌÒÔÓÚ‡, Â„ÛÎflÚÓÌÓÈ ÒËÒÚÂÏ˚, ÔÓˆÂÒ-
ÒËÌ„‡ Ë ËÏÏÛÌËÚÂÚ‡. í‡ÍËÏ Ó·‡ÁÓÏ ·˚ÎË ÓÔËÒ‡-
Ì˚ ÎÓÍÛÒ˚ ‚˚‡·ÓÚÍË ·‡ÍÚÂËÓˆËÌÓ‚ ÍÎ‡ÒÒ‡ II ‚
„ÂÌÓÏÂ 

 

S. equi

 

. é‰ËÌ ËÁ ˝ÚËı ÎÓÍÛÒÓ‚ ÒÓ‰ÂÊËÚ
Ú‡ÌÒÍË·ËÛÂÏ˚Â ‚ Ó‰ÌÓÏ Ì‡Ô‡‚ÎÂÌËË „ÂÌ˚ Â-
„ÛÎflÚÓ‡ ÓÚ‚ÂÚ‡ ‰‚ÛıÍÓÏÔÓÌÂÌÚÌÓÈ ÒËÒÚÂÏ˚ Ë
Ú‡ÌÒÔÓÚÌÓ„Ó ·ÂÎÍ‡, ‰Û„ÓÈ – Ú‡ÌÒÍË·ËÛÂ-
Ï˚Â Ì‡‚ÒÚÂ˜Û ‰Û„ ‰Û„Û „ÂÌ˚ Â„ÛÎflÚÓ‡ ÓÚ‚ÂÚ‡
‰‚ÛıÍÓÏÔÓÌÂÌÚÌÓÈ ÒËÒÚÂÏ˚ Ë Ú‡ÌÒÔÓÚÌÓ„Ó ·ÂÎ-
Í‡, ‰Û„ÓÈ – Ú‡ÌÒÍË·ËÛÂÏ˚Â Ì‡‚ÒÚÂ˜Û ‰Û„
‰Û„Û „ÂÌ˚ Ú‡ÌÒÔÓÚ‡, ÒıÓ‰Ì˚Â Ò ÒËÒÚÂÏÓÈ com-
AB [4] ‚ 

 

S. pneumoniae

 

, Ë „ÂÌ˚ ‰‚ÛıÍÓÏÔÓÌÂÌÚÌÓÈ
ÒËÒÚÂÏ˚ (ËÒ. 1).

ÑÎfl ‚˚‰ÂÎÂÌËfl ÔÂ‰ÔÓÎÓÊËÚÂÎ¸Ì˚ı ÏÂÒÚ Ò‚fl-
Á˚‚‡ÌËfl Â„ÛÎflÚÓ‡ ÓÚ‚ÂÚ‡ Ò Ñçä ‚ 

 

S. pneumoniae

 

ÔÓËÁ‚Ó‰ËÎÒfl ÔÓËÒÍ ÔÓ‚ÚÓÓ‚ Á‡‰‡ÌÌÓ„Ó ‚Ë‰‡ ‚
ÌÂÍÓ‰ËÛ˛˘Ëı Ó·Î‡ÒÚflı ÔÂÂ‰ ÛÊÂ ËÁ‚ÂÒÚÌ˚ÏË
„ÂÌ‡ÏË, ÔÂ‰ÔÓÎÓÊËÚÂÎ¸ÌÓ ÁÌ‡˜ËÏ˚ÏË ‰Îfl ÔÓ-
‰ÛÍˆËË ·‡ÍÚÂËÓˆËÌÓ‚. ÑÎfl ̋ ÚÓ„Ó ËÒÔÓÎ¸ÁÓ‚‡Î‡Ò¸
ÔÓ„‡ÏÏ‡ SignalX (‚ıÓ‰fl˘‡fl ‚ ÍÓÏÔÎÂÍÚ ÔÓÒÚ‡‚-
ÍË GenomeExplorer).

Ç ÚÂı ÒÎÛ˜‡flı, ÍÓ„‰‡ ‡ÒÒÚÓflÌËÂ ÏÂÊ‰Û „ÂÌ‡ÏË,
Ú‡ÌÒÍË·ËÛÂÏ˚ÏË ‚ Ó‰ÌÓÏ Ì‡Ô‡‚ÎÂÌËË, ÏÂÌ¸-
¯Â 100 ÌÛÍÎÂÓÚË‰Ì˚ı Ô‡, Ò˜ËÚ‡ÎÓÒ¸, ˜ÚÓ ÓÌË

‚ıÓ‰flÚ ‚ Ó‰ËÌ ÓÔÂÓÌ, Ë ÔÓ‚ÚÓ˚ ËÒÍ‡ÎËÒ¸ ÛÊÂ ÔÂ-
Â‰ ˝ÚËÏ ÓÔÂÓÌÓÏ.

Ç ÂÁÛÎ¸Ú‡ÚÂ ·˚ÎË Ì‡È‰ÂÌ˚ ÔÓ‚ÚÓ˚ ‰ÎËÌÓÈ
11 ÌÛÍÎÂÓÚË‰Ó‚, ‡Á‰ÂÎÂÌÌ˚Â 10 ÌÛÍÎÂÓÚË‰‡ÏË, ‚
Ó·Î‡ÒÚflı ÔÂÂ‰ ‡ÁÎË˜Ì˚ÏË „ÂÌ‡ÏË (Ú‡·ÎËˆ‡,
ËÒ. 1). Ç Ú‡·ÎËˆÂ ÔË‚Â‰ÂÌ˚ ÛÍ‡Á‡ÌÌ˚Â ÔÓ‚ÚÓ˚,
ÍÓÚÓ˚Â ‚ ‰‡Î¸ÌÂÈ¯ÂÏ ËÒÔÓÎ¸ÁÓ‚‡ÎËÒ¸ ‰Îfl ÔÓËÒ-
Í‡ Â„ÛÎflÚÓÌ˚ı ÒË„Ì‡ÎÓ‚ ‚ 

 

S. equi

 

. ìÊÂ ÔÓÒÎÂ Á‡-
‚Â¯ÂÌËfl ˝ÚÓ„Ó ËÒÒÎÂ‰Ó‚‡ÌËfl Ì‡Ï ÒÚ‡Î‡ ËÁ‚ÂÒÚÌ‡
‡·ÓÚ‡ [14], ‚ ÍÓÚÓÓÈ ‰ÂÎ‡ÂÚÒfl ÔÂ‰ÔÓÎÓÊÂÌËÂ Ó
ÁÌ‡˜ËÏÓÒÚË ‰‡ÌÌ˚ı Û˜‡ÒÚÍÓ‚ 
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 ‚ Ú‡·ÎËˆÂ, ÒÚÓËÎ‡Ò¸ Ï‡ÚËˆ‡ ÁÌ‡-
˜ËÏÓÒÚË ÌÛÍÎÂÓÚË‰Ó‚ ‰Îfl Í‡Ê‰ÓÈ ËÁ ÔÓÁËˆËÈ (‚Â-
ÒÓ‚‡fl Ï‡ÚËˆ‡) [6]. Ñ‡ÎÂÂ, ËÒÔÓÎ¸ÁÛfl ÔÓˆÂ‰ÛÛ
ÔÓËÒÍ‡ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ Â„ÛÎflÚÓÌ˚ı Ò‡È-
ÚÓ‚ ÔÓ ‚ÂÒÓ‚ÓÈ Ï‡ÚËˆÂ, Â‡ÎËÁÓ‚‡ÌÌÛ˛ ‚ ÔÓ-
„‡ÏÏÂ GenomeExplorer, ÔÓËÁ‚Ó‰ËÎÒfl ÔÓËÒÍ ÔÓ-
ıÓÊËı Ò‡ÈÚÓ‚ ‚ ‰ÓÒÚÛÔÌ˚ı ÔÓÎÌ˚ı „ÂÌÓÏ‡ı „‡Ï-
ÔÓÎÓÊËÚÂÎ¸Ì˚ı ·‡ÍÚÂËÈ. Ç‡¸ËÛfl Ô‡‡ÏÂÚ˚
ÔÓËÒÍ‡, Ï˚ Ì‡¯ÎË ‚ „ÂÌÓÏÂ 

 

S. equi

 

 ÔÓ‚ÚÓ˚, ÒıÓ-
ÊËÂ Ò ÔÓ‚ÚÓ‡ÏË ÔÌÂ‚ÏÓˆËÌÓ‚Ó„Ó ÎÓÍÛÒ‡. ùÚË ÔÓ-
‚ÚÓ˚ ‡ÒÔÓÎ‡„‡ÎËÒ¸ ‚ Ó·Î‡ÒÚflı 3' ÓÚ „ÂÌÓ‚, Ò‚fl-
Á‡ÌÌ˚ı Ò ÒËÌÚÂÁÓÏ ·‡ÍÚÂËÓˆËÌÓ‚. èË ·ÓÎÂÂ
‚ÌËÏ‡ÚÂÎ¸ÌÓÏ ËÒÒÎÂ‰Ó‚‡ÌËË Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ
ÔÓˆÂ‰Û˚ Ñçä-·ÂÎÍÓ‚Ó„Ó ‚˚‡‚ÌË‚‡ÌËfl, Ì‡
·ÎËÁÎÂÊ‡˘Ëı Û˜‡ÒÚÍ‡ı „ÂÌÓÏ‡, ÌÂ ÒÓ‰ÂÊ‡˘Ëı

 

èÌÂ‚ÏÓˆËÌ˚ (

 

Streptococccus pneumoniae

 

)

 

blpT blpS blpR blpH blpC blpB blpA

blpI blpJ blpK blpL blpM blpN blpO blpXIS1381 blpY blpZ

IS1381 blpU

 

(

 

Streptococcus equi

 

)

 

blpR1 transporter blpAblpN~ blpM~

blpB blpH blpR2 thmB~ thmA~

 

êËÒ. 1.

 

 ëıÂÏ‡ÚË˜ÂÒÍÓÂ ÔÂ‰ÒÚ‡‚ÎÂÌËÂ „ÂÌÂÚË˜ÂÒÍÓÈ Ó„‡ÌËÁ‡ˆËË ÎÓÍÛÒÓ‚, ÓÚ‚ÂÚÒÚ‚ÂÌÌ˚ı Á‡ ÔÓ‰ÛÍˆË˛ ·‡ÍÚÂËÓˆË-
ÌÓ‚ ‚ 

 

S. pneumoniae

 

 Ë 

 

S. equi

 

. èÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË ‚ 

 

S. equi

 

, „ÓÏÓÎÓ„Ë˜Ì˚Â „ÂÌ‡Ï pnc ËÁ 

 

S. pneumoniae

 

 ËÎË thm ËÁ 

 

S. ther-
mophilus

 

, Ó·ÓÁÌ‡˜ÂÌ˚ ÔË ÔÓÏÓ˘Ë ÚËÎ¸‰˚. óÂÌ˚Ï ˆ‚ÂÚÓÏ Ó·ÓÁÌ‡˜ÂÌ „ÂÌ, ÍÓ‰ËÛ˛˘ËÈ ÔÂ‰¯ÂÒÚ‚ÂÌÌËÍ‡ ÔÂÔÚË‰-ÙÂ-
ÓÏÓÌ‡, ÒÂ˚Ï – ·‡ÍÚÂËÓˆËÌ-ÔÓ‰Ó·Ì˚Â ÔÂÔÚË‰˚, ·ÂÎ˚Ï – ÌÂËÁ‚ÂÒÚÌ˚Â „ÂÌ˚; ‚ÂÚËÍ‡Î¸Ì‡fl ¯ÚËıÓ‚Í‡ – Â„ÛÎflÚÓ˚
ÓÚ‚ÂÚ‡, „ÓËÁÓÌÚ‡Î¸Ì‡fl ¯ÚËıÓ‚Í‡ – ÒÂÌÒÓÌ˚Â „ÂÌ˚, Ì‡ÍÎÓÌÌ‡fl ¯ÚËıÓ‚Í‡ Ë Ì‡ÍÎÓÌÌ‡fl ÒÂÚÍ‡ – Ú‡ÌÒÔÓÚÌ˚Â „ÂÌ˚
Ë ‚ÒÔÓÏÓ„‡ÚÂÎ¸Ì˚Â Í ÌËÏ ·ÂÎÍË ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ, ‚ÂÚËÍ‡Î¸Ì‡fl ÒÂÚÍ‡ – „ÂÌ˚ ËÏÏÛÌËÚÂÚ‡. 

 

IS1381

 

 – ÏÓ·ËÎ¸Ì˚È ̋ ÎÂÏÂÌÚ.
èÓÏÓÚÓ˚ Ó·ÓÁÌ‡˜ÂÌ˚ ÔflÏÓÛ„ÓÎ¸Ì˚ÏË ÒÚÂÎÍ‡ÏË, ÔflÏ˚Â ÔÓ‚ÚÓ˚ – ˜ÂÌ˚ÏË ÍÛÊÍ‡ÏË, ·ÂÎ˚Â ÍÛÊÍË – ËÁ‚Â-
ÒÚÌ˚Â ÚÂÏËÌ‡ÚÓ˚ Ú‡ÌÒÍËÔˆËË.
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äéíÖãúçàäéÇÄ, ÉÖãúîÄçÑ

 

‡ÌÌÓÚËÓ‚‡ÌÌ˚ı „ÂÌÓ‚, ·˚ÎË Ó·Ì‡ÛÊÂÌ˚ ÌÂ-
·ÓÎ¸¯ËÂ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË, „ÓÏÓÎÓ„Ë˜Ì˚Â ÔÓ-
ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚflÏ, ÍÓ‰ËÛ˛˘ËÏ ·‡ÍÚÂËÓˆËÌ-
ÔÓ‰Ó·Ì˚Â ÔÂÔÚË‰˚ BlpM, BlpN, ‚˚‡·‡Ú˚‚‡ÂÏ˚Â

 

S. pneumoniae

 

. ÉÂÌ˚ 

 

blpI

 

 Ë 

 

blpJ

 

, Ú‡ÌÒÍË·ËÛÂ-
Ï˚Â ÒÓ‚ÏÂÒÚÌÓ ‚ 

 

S. pneumoniae

 

, ÒıÓÊË Ò ÍÓÏÔÓ-
ÌÂÌÚ‡ÏË thmA Ë thmB ‰‚ÛıÔÂÔÚË‰ÌÓ„Ó ·‡ÍÚÂËÓ-
ˆËÌ‡ ÚÂÏÓÙËÎËÌ‡ 13 ‚ 

 

S. thermophilus

 

, ÍÓÚÓ˚Â ‚
Ò‚Ó˛ Ó˜ÂÂ‰¸ fl‚Îfl˛ÚÒfl Ì‡Ë·ÓÎÂÂ ·ÎËÁÍËÏË „ÓÏÓ-
ÎÓ„‡ÏË ‰Îfl Ô‡˚ ÔÂ‰ÔÓÎÓÊËÚÂÎ¸Ì˚ı ·‡ÍÚÂËÓ-
ˆËÌ-ÔÓ‰Ó·Ì˚ı ÔÂÔÚË‰Ó‚ ‚ 

 

S. equi

 

 (ËÒ. 2).

 

éÅëìÜÑÖçàÖ

 

àÒÔÓÎ¸ÁÛfl Ò‡‚ÌËÚÂÎ¸Ì˚È ‡Ì‡ÎËÁ „ÂÌÓÏÓ‚, ‡
Ú‡ÍÊÂ ÔÓËÒÍ Â„ÛÎflÚÓÌ˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ,
Â‡ÎËÁÓ‚‡ÌÌ˚È ‚ ÔÓ„‡ÏÏÂ GenomeExplorer, Ï˚
Ì‡¯ÎË ÔÂ‰ÔÓÎÓÊËÚÂÎ¸Ì˚Â ÏÂÒÚ‡ Ò‚flÁ˚‚‡ÌËfl Â-
„ÛÎflÚÓ‡ ÓÚ‚ÂÚ‡ ‰‚ÛıÍÓÏÔÓÌÂÌÚÌÓÈ ÒËÒÚÂÏ˚

 

S

 

. 

 

equi

 

 Ò Ñçä. ùÚË ÔflÏ˚Â ÔÓ‚ÚÓ˚, ÒıÓÊËÂ Ò ÔÓ-
‚ÚÓ‡ÏË ‚ 

 

S. pneumoniae

 

, ËÏÂ˛Ú ÒÚÛÍÚÛÛ, ı‡‡Í-
ÚÂÌÛ˛ ‰Îfl Â„ÛÎflˆËË ÔÓ‰ÛÍˆËË ·‡ÍÚÂËÓˆËÌÓ‚
„‡Ï-ÔÓÎÓÊËÚÂÎ¸Ì˚ı ·‡ÍÚÂËÈ ‚ÚÓÓ„Ó ÍÎ‡ÒÒ‡.
äÓÏÂ ÚÓ„Ó, ÓÌË ‡ÒÔÓÎ‡„‡˛ÚÒfl ‚ ÌÂÔÓÒÂ‰ÒÚ‚ÂÌ-
ÌÓÈ ·ÎËÁÓÒÚË ÓÚ „ÂÌÓ‚, „ÓÏÓÎÓ„Ë˜Ì˚ı „ÂÌ‡Ï
Ú‡ÌÒÔÓÚ‡ Ë ‰‚ÛıÍÓÏÔÓÌÂÌÚÌÓÈ ÒËÒÚÂÏ˚ 

 

S. pneu-
moniae

 

. ùÚÓ ‰‡ÂÚ ÓÒÌÓ‚‡ÌËÂ ÔÂ‰ÔÓÎ‡„‡Ú¸, ˜ÚÓ ‚

 

S.

 

 

 

equi

 

 ÛÍ‡Á‡ÌÌ˚Â ÔÓ‚ÚÓ˚ ÏÓ„ÛÚ ÓÚ‚Â˜‡Ú¸ Á‡ Â-
„ÛÎflˆË˛ ÔÓ‰ÛÍˆËË ÌÂËÁ‚ÂÒÚÌ˚ı ‡ÌÂÂ ·‡ÍÚÂËÓ-
ˆËÌ-ÔÓ‰Ó·Ì˚ı ÔÂÔÚË‰Ó‚ ‚ Á‡‚ËÒËÏÓÒÚË ÓÚ ÍÎÂÚÓ˜-
ÌÓÈ ÔÎÓÚÌÓÒÚË.

ÑÎfl ÎÓÍÛÒÓ‚, Ò‚flÁ‡ÌÌ˚ı Ò ÒËÌÚÂÁÓÏ ·‡ÍÚÂËÓ-
ˆËÌÓ‚ „‡Ï-ÔÓÎÓÊËÚÂÎ¸Ì˚ÏË ·‡ÍÚÂËflÏË, ı‡‡Í-
ÚÂÌ‡ Ú‡Í‡fl Ó„‡ÌËÁ‡ˆËfl, ÍÓ„‰‡ „ÂÌ˚ ‰‚ÛıÍÓÏÔÓ-
ÌÂÌÚÌÓÈ ÒËÒÚÂÏ˚ ‡ÒÔÓÎ‡„‡˛ÚÒfl ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸-
ÌÓ ‚ Ó‰ÌÓÏ ÓÔÂÓÌÂ, ‡ „ÂÌ ÙÂÓÏÓÌ‡ Ì‡ıÓ‰ËÚÒfl

ÎË·Ó ‚ ÚÓÏ ÊÂ, ÎË·Ó ‚ ·ÎËÁÎÂÊ‡˘ÂÏ ÓÔÂÓÌÂ, Â-
„ÛÎËÛÂÏÓÏ ÒÓ‚ÏÂÒÚÌÓ Ò ÔÂ‰˚‰Û˘ËÏ. Ç ÒÎÛ˜‡Â

 

S

 

. 

 

equi

 

 Ì‡Ï ÌÂ Û‰‡ÎÓÒ¸ Ó·Ì‡ÛÊËÚ¸ „ÂÌ, ÍÓÚÓ˚È
ÏÓ„ ·˚ Ë„‡Ú¸ ÓÎ¸ „ÂÌ‡ ÙÂÓÏÓÌ‡. äÓÏÂ ÚÓ„Ó,
‚·ÎËÁË „ÂÌ‡ Â„ÛÎflÚÓ‡ ÓÚ‚ÂÚ‡ 

 

blpR1

 

 ‰‚ÛıÍÓÏÔÓ-
ÌÂÌÚÌÓÈ ÒËÒÚÂÏ˚ ÌÂ Ì‡È‰ÂÌÓ ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ÂÈ
„ËÒÚË‰ËÌÍËÌ‡Á˚. ÇÒÂ ˝ÚÓ ÏÓÊÂÚ ·˚Ú¸ Ò‚flÁ‡ÌÓ Í‡Í
Ò Ó·˚‚‡ÏË ÍÓÌÚË„ ‚ ÏÂÒÚ‡ı, „‰Â ÏÓ„ÎË ·˚ ·˚Ú¸
‰‡ÌÌ˚Â „ÂÌ˚, Ë ‡ÒÔÓÎÓÊÂÌËÂÏ ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Ëı
„ÂÌÓ‚ ‚ ÌÂÒÂÍ‚ÂÌËÓ‚‡ÌÌ˚ı Ó·Î‡ÒÚflı, Ú‡Í Ë Ò ÚÂÏ,
˜ÚÓ ‚ ‰‡ÌÌÓÏ Ó„‡ÌËÁÏÂ Â„ÛÎflÚÓÌ‡fl ÒËÒÚÂÏ‡ ÍÓ-
‰ËÛÂÚÒfl ËÌ‡˜Â, ÌÂÊÂÎË ‚ ËÁ‚ÂÒÚÌ˚ı ‡ÌÂÂ Ó„‡-
ÌËÁÏ‡ı.

ê‡·ÓÚ‡ ·˚Î‡ ˜‡ÒÚË˜ÌÓ ÙËÌ‡ÌÒÓ‚Ó ÔÓ‰‰ÂÊ‡Ì‡
„‡ÌÚ‡ÏË INTAS (‹ 99-1476) Ë HHMI (‹ 55000309).
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êÂ„ÛÎflÚÓÌ˚Â ÔÓ‚ÚÓ˚ ‚ 

 

S. pneumoniae

 

 Ë 

 

S. equi

 

é„‡ÌËÁÏ ÉÂÌ˚ èÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË

 

S. pneumoniae blpX

 

/

 

pncM

 

ATTCAAGATGT

 

ttcgatgaca

 

ATTCAAGATTT

 

BlpU

 

ATTCAAGACGT

 

ttcgatgcca

 

ATTCAAGATTT

 

blpI

 

/

 

pncA

 

ATTCAAGACGT

 

ttcgatgaca

 

ATTCAAGATCT

 

blpM

 

/

 

pncI

 

ATTCAAGACGT

 

ttcgatgact

 

ATTCAAAATCT

 

blpA

 

/

 

iA

 

ATTCAGGAAGT

 

tttaatgact

 

ATTCAAGATTT

 

blpT

 

ATTCAAGACAT

 

ttcaatgaca

 

ATTAAAGATTT

 

blpL

 

/

 

pncG

 

ATTCAAGAGGT

 

tttgatgacc

 

ATTTATGATTT

 

S. equi blpA

 

ATTTAAGACGT

 

ttcaacgact

 

ATTCAAGACTA

 

blpA

 

ATTCAAGACGT

 

ttcgacgaca

 

TTTTAAGACTT

 

blpM

 

~/

 

pncI

 

~

 

ATTCAAGACGT

 

ttcgacgaca

 

TTTTAAGACTT

 

blpR1

 

ATTTAAGACAT

 

aatcagtacc

 

ATTTAAGATTT

 

transporter

 

ATTCACGACAA

 

aataagaacc

 

ATTCAAGATTT
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pnc

 

 (ÓÚ ‡Ì„ÎËÈÒÍÓ„Ó Ì‡Á‚‡ÌËfl ·‡ÍÚÂËÓˆËÌ‡
pneumocin), ‡ ‚ ‰Û„ÓÏ 

 

blp

 

 (·‡ÍÚÂËÓˆËÌ-ÔÓ‰Ó·Ì˚È ÔÂÔÚË‰, bacteriocin-like peptide).



 

ÉÖçÖíàäÄ      ÚÓÏ 38      ‹ 7      2002

 

êÖÉìãüñàü íêÄçëäêàèñàà Ç ëàëíÖåÖ ÉÖçéÇ

 

5

 

genomic approach // Nucl. Acids Res. 2000. V. 28.
P. 695–705.

7.

 

Overbeek R., Fonstein M., D’Souza M. et al.

 

 The use of
gene clusters to infer functional coupling // Proc. Natl
Acad. Sci. USA. 1999. V. 96. P. 2896–2901.

8.

 

åËÓÌÓ‚ Ä.Ä., ÇËÌÓÍÛÓ‚‡ ç.è., ÉÂÎ¸Ù‡Ì‰ å.å.

 

èÓ„‡ÏÏÌÓÂ Ó·ÂÒÔÂ˜ÂÌËÂ ‡Ì‡ÎËÁ‡ ·‡ÍÚÂË‡Î¸-
Ì˚ı „ÂÌÓÏÓ‚ // åÓÎÂÍÛÎfl. ·ËÓÎÓ„Ëfl. 2000. í. 34.
‹ 2. ë. 253–262.

9.

 

Altschul S.F., Gish W., Miller W. et al.

 

 Basic local align-
ment tool // J. Mol. Biol. 1990. V. 215. ‹ 3. P. 403–410.

10.

 

Tettelin H., Nelson K.E., Paulsen I.T. et al.

 

 Complete ge-
nome sequence of a virulent isolate of Streptococcus

pneumoniae // Science. 2001. V. 293. ‹ 5529. P. 498–
506.

11. ftp: // ftp.sanger.ac.uk/pub/pathogens.se
12.

 

Marciset O., Jeronimus–Stratingh M.C., Mollet B.,
Poolman B.

 

 Thermophilin 13, a nontypical antilisterial
poration complex bacteriocin, that functions without a
receptor // J. Biol. Chem. 1997. V. 272. ‹ 22. P. 14 277–
14 284.

13.

 

Benson D., Karsch–Mizrachi I., Lipman D.J. et al. Gen-
Bank // Nucl. Acids Res. 2000. V. 28. ‹ 1. P. 15–18.

14. Zaizieu A., Gardes C., Flint N. et al. Microarray-based
identification of a novel Streptococcus pneumoniae reg-
ulon controlled by an autoinduced peptide // J. Bacteri-
ology. 2000. V. 182. ‹ 17. P. 4696–4703.


