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ç‡ ÓÒÌÓ‚Â ÌÛÍÎÂÓÚË‰Ì˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ Ñçä ËÁ NotI-“Ô˚ÊÍÓ‚˚ı” Ë “Ò‚flÁÛ˛˘Ëı” ÍÎÓÌÓÚÂÍ,
ÒÔÂˆËÙË˜Ì˚ı ‰Îfl ıÓÏÓÒÓÏ˚ 3 ˜ÂÎÓ‚ÂÍ‡, ÒÓÁ‰‡Ì˚ 94 NotI-STS-Ï‡ÍÂ‡ Í 72 ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚Ï NotI-
ÍÎÓÌ‡Ï. èÓfl‰ÓÍ ‡ÒÔÓÎÓÊÂÌËfl NotI-STS-Ï‡ÍÂÓ‚ Ë Ëı ÎÓÍ‡ÎËÁ‡ˆËfl ÛÒÚ‡ÌÓ‚ÎÂÌ˚ ÔÓ ÒÓ‚ÓÍÛÔÌÓÒÚË
‰‡ÌÌ˚ı ÔÓ ‡‰Ë‡ˆËÓÌÌÓÏÛ Í‡ÚËÓ‚‡ÌË˛ (ÒÓ·ÒÚ‚ÂÌÌ˚Â ‰‡ÌÌ˚Â), ÍÓÌÚË„-Í‡ÚËÓ‚‡ÌË˛, ˆËÚÓ„ÂÌÂÚË-
˜ÂÒÍÓÏÛ Í‡ÚËÓ‚‡ÌË˛ Ë Í‡ÚËÓ‚‡ÌË˛ 

 

in silico

 

. ë‡‚ÌÂÌËÂ Ñçä NotI-STS Ò „ÂÌÓÏÌÓÈ Ñçä ˜ÂÎÓ‚ÂÍ‡
‚˚fl‚ËÎÓ ‰‚Â ·Â¯Ë ‚ Ó·Î‡ÒÚflı 321.33 (Ï‡ÍÂ NL1-256) Ë 321.31 (NL3-005) Ë ÒÂ„ÏÂÌÚÌÛ˛ ‰ÛÔÎËÍ‡-
ˆË˛. à‰ÂÌÚË˜Ì˚Â Ù‡„ÏÂÌÚ˚ Ñçä ÎÓÍ‡ÎËÁÓ‚‡Ì˚ ‚ Ó·Î‡ÒÚflı 12q Ë 322–21.33 (Ï‡ÍÂ NL3-007).
Ç Ó·Î‡ÒÚË 3q28–q29 (Ï‡ÍÂ NLM-084) ‚˚fl‚ÎÂÌ Ù‡„ÏÂÌÚ, ÍÓÔËË ÍÓÚÓÓ„Ó ÎÓÍ‡ÎËÁÓ‚‡Ì˚ Ú‡ÍÊÂ Ì‡
ıÓÏÓÒÓÏ‡ı 1, 2, 15 Ë 19. ÑÎfl 69 NotI-STS ÔÓÍ‡Á‡Ì˚ ÁÌ‡˜ËÏ˚Â „ÓÏÓÎÓ„ËË Ò ÌÛÍÎÂÓÚË‰Ì˚ÏË ÔÓÒÎÂ‰Ó‚‡-
ÚÂÎ¸ÌÓÒÚflÏË 70 „ÂÌÓ‚ Ë ‰‚Ûı ÍÑçä Ò Û˜ÂÚÓÏ „ÓÏÓÎÓ„ËÈ Í 5'- Ë 3'-ÍÓÌˆÂ‚˚Ï ÌÛÍÎÂÓÚË‰Ì˚Ï ÔÓÒÎÂ‰Ó‚‡-
ÚÂÎ¸ÌÓÒÚflÏ NotI-STS. ÄÒÒÓˆË‡ˆË˛ NotI-STS Ò „ÂÌ‡ÏË ÔÓ‰Ú‚ÂÊ‰‡ÂÚ ‚˚ÒÓÍ‡fl ÍÓÂÎflˆËfl ÏÂÊ‰Û ÔÎÓÚ-
ÌÓÒÚ¸˛ „ÂÌÓ‚ Ë ÔÎÓÚÌÓÒÚ¸˛ NotI-STS-Ï‡ÍÂÓ‚ Ì‡ Í‡ÚÂ ıÓÏÓÒÓÏ˚ 3 ˜ÂÎÓ‚ÂÍ‡. èÓÎÛ˜ÂÌÌ˚Â ‰‡ÌÌ˚Â
ÔÓÁ‚ÓÎfl˛Ú ‡ÒÒÏ‡ÚË‚‡Ú¸ ÔÓÒÚÓÂÌÌÛ˛ Ì‡ÏË NotI-Í‡ÚÛ Í‡Í „ÂÌÌÛ˛ Í‡ÚÛ ıÓÏÓÒÓÏ˚ 3 ˜ÂÎÓ‚ÂÍ‡ Ë
Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛Ú Ó ÔÂÒÔÂÍÚË‚ÌÓÒÚË ÔËÏÂÌÂÌËfl NotI-STS ‚ Í‡˜ÂÒÚ‚Â Ï‡ÍÂÓ‚ „ÂÌÓ‚.

 

äÎ˛˜Â‚˚Â ÒÎÓ‚‡

 

: ıÓÏÓÒÓÏ‡ 3 ˜ÂÎÓ‚ÂÍ‡, NotI-ÍÎÓÌ˚, èñê, ‡‰Ë‡ˆËÓÌÌÓÂ (RH)-Í‡ÚËÓ‚‡ÌËÂ, NotI-
STS-Ï‡ÍÂ˚, ÙËÁË˜ÂÒÍÓÂ Í‡ÚËÓ‚‡ÌËÂ, „ÓÏÓÎÓ„ËË Ò „ÂÌ‡ÏË, „ÂÌÓÏËÍ‡.
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Microbiology and Tumor Biology Center and Center for Genomics and Bioinformatics, Karolinska
Institute, Stockholm, Sweden). Ninety four NotI-STS markers to seventy two individual NotI clones were developed
basing on DNA nucleotide sequences from NotI-“jumping” and “linking” NotI-libraries of human chromosome 3.
The localization of NotI-STS markers and their ordering on chromosome was established by combined data of RH-
mapping (our data), contig-mapping, cytogenetic mapping and 

 

in silico

 

 mapping. Performed comparison of NotI-
STS DNAs with human genome sequences revealed two gaps in the regions, 321.33 (marker NL1-256) and
321.31 (NL3-005), and segmental duplication. Identical DNA fragments are localized in the regions 12q and 322–
21.33 (marker NL3-007). In the region 3q28–q29 (marker NLM-084) a fragment was detected with its identical cop-
ies present also on chromosomes 1, 2, 15 and 19. For 69 NotI-STSs, significant homologies with nucleotide sequenc-
es of 70 genes and two cDNAs were detected taking in consideration homologies to NotI-STS 5'- and 3'-terminal
sequences. Association of NotI-STSs with genes is confirmed by high correlation of gene density distribution with
the density of NotI-STS markers on the map of human chromosome 3. Obtained data evidence possibility of NotI-
STS marker application as gene markers and allow considering constructed NotI-map as gene map of human chro-
mosome 3.

 

ìÑä 575.113:577.21.08:599.9

 

èËÌflÚ˚Â ÒÓÍ‡˘ÂÌËfl: STS (Sequence Tagged Site) – Ñçä-Ï‡ÍÂ˚ Ò ËÁ‚ÂÒÚÌÓÈ ÌÛÍÎÂÓÚË‰ÌÓÈ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸˛ Ë Â‰Ë-
ÌË˜ÌÓÈ ÎÓÍ‡ÎËÁ‡ˆËÂÈ ‚ „ÂÌÓÏÂ; EST (Expressed Sequence Tag) – Ñçä-Ï‡ÍÂ˚, ÔÓÎÛ˜ÂÌÌ˚Â Ì‡ ÓÒÌÓ‚Â ÌÛÍÎÂÓÚË‰ÌÓÈ ÔÓÒÎÂ-
‰Ó‚‡ÚÂÎ¸ÌÓÒÚË ÍÑçä; RH-„Ë·Ë‰˚ – ‡‰Ë‡ˆËÓÌÌ˚Â „Ë·Ë‰˚; RH-Í‡ÚËÓ‚‡ÌËÂ – ‡‰Ë‡ˆËÓÌÌÓÂ Í‡ÚËÓ‚‡ÌËÂ; cR (centi-
Ray) – Â‰ËÌËˆ‡ ‡ÒÒÚÓflÌËfl Ì‡ RH-Í‡Ú‡ı, ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘‡fl 1% ˜‡ÒÚÓÚ˚ ‡Á˚‚Ó‚ ÏÂÊ‰Û ‰‚ÛÏfl Ï‡ÍÂ‡ÏË ÔÓÒÎÂ 

 

γ

 

-Ó·ÎÛ˜Â-
ÌËfl; Òå (Ò‡ÌÚËåÓ„‡Ì) – Â‰ËÌËˆ‡ ‡ÒÒÚÓflÌËfl Ì‡ „ÂÌÂÚË˜ÂÒÍËı Í‡Ú‡ı, ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘‡fl 1% ÂÍÓÏ·ËÌ‡ˆËË ÔË ÏÂÈÓÁÂ;
FISH (Fluorescence 

 

In Situ

 

 Hybridization) – ÙÎÛÓÂÒˆÂÌÚÌ‡fl 

 

in situ

 

 „Ë·Ë‰ËÁ‡ˆËfl.
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çÛÍÎÂÓÚË‰Ì‡fl ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸ ˝ÛıÓÏ‡ÚË-
ÌÓ‚ÓÈ ˜‡ÒÚË „ÂÌÓÏ‡ ˜ÂÎÓ‚ÂÍ‡ ÓÔÂ‰ÂÎÂÌ‡ ÔÓ˜ÚË
ÔÓÎÌÓÒÚ¸˛ (~99%) Ò Ó¯Ë·ÍÓÈ 1 Ì. Ì‡ 10

 

5

 

 Ô.Ì. [1].
èÓÎÌÓÂ ÒÂÍ‚ÂÌËÓ‚‡ÌËÂ „ÂÌÓÏ‡ ˜ÂÎÓ‚ÂÍ‡, Í‡Á‡ÎÓÒ¸
·˚, ÒÌËÏ‡ÂÚ ÌÂÓ·ıÓ‰ËÏÓÒÚ¸ ÔÓ‰ÓÎÊÂÌËfl ÏÌÓ„Ëı
ÔÂÊÌËı ËÒÒÎÂ‰Ó‚‡ÌËÈ, Ó‰Ì‡ÍÓ, ÒÓÁ‰‡ÌËÂ ÌÓ‚˚ı
Ñçä-Ï‡ÍÂÓ‚ ÔÓ-ÔÂÊÌÂÏÛ ÓÒÚ‡ÂÚÒfl ‡ÍÚÛ‡Î¸-
ÌÓÈ Á‡‰‡˜ÂÈ, ÔÓÒÍÓÎ¸ÍÛ Ëı ¯ËÓÍÓ ËÒÔÓÎ¸ÁÛ˛Ú ‚
‰Ë‡„ÌÓÒÚËÍÂ, ËÁÛ˜ÂÌËË ‡ÎÎÂÎ¸ÌÓ„Ó ÔÓÎËÏÓÙËÁ-
Ï‡ „ÂÌÓ‚, ‚ ÔÓÔÛÎflˆËÓÌÌ˚ı ËÒÒÎÂ‰Ó‚‡ÌËflı, ‚ Ò‡‚-
ÌËÚÂÎ¸ÌÓÈ Ë ÙÛÌÍˆËÓÌ‡Î¸ÌÓÈ „ÂÌÓÏËÍÂ. Ñçä-
Ï‡ÍÂ˚ ÔÓÎÂÁÌ˚ Ë ÔË Ò·ÓÍÂ ÒÂÍ‚ÂÌËÓ‚‡ÌÌ˚ı
Ù‡„ÏÂÌÚÓ‚ Ñçä ˜ÂÎÓ‚ÂÍ‡ ‚ ÌÂÔÂ˚‚ÌÛ˛ ˆÂÔ¸,
‡ Ú‡ÍÊÂ ‰Îfl ÌÂÁ‡‚ËÒËÏÓÈ ÓˆÂÌÍË ‰ÓÒÚÓ‚ÂÌÓÒÚË
Ú‡ÍÓÈ ÂÍÓÌÒÚÛÍˆËË. ëÎÂ‰ÛÂÚ Ì‡ÔÓÏÌËÚ¸, ˜ÚÓ Ì‡
flÌ‚‡¸ 2005 „. ‚ ‡ÌÌÓÚËÓ‚‡ÌÌÓÈ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸-
ÌÓÒÚË „ÂÌÓÏ‡ ˜ÂÎÓ‚ÂÍ‡ ÒÛ˘ÂÒÚ‚ÛÂÚ 341 ‡Á˚‚
(·Â¯¸) [1]. èÂ‰ÔÓÎ‡„‡˛Ú, ˜ÚÓ ·ÓÎ¸¯‡fl ˜‡ÒÚ¸
‡Á˚‚Ó‚ Ò‚flÁ‡Ì‡ Ò ÔÓÚflÊÂÌÌ˚ÏË (ÒÂ„ÏÂÌÚÌ˚-
ÏË) ‰ÛÔÎËÍ‡ˆËflÏË, ÒÓÒÚ‡‚Îfl˛˘ËÏË ÓÍÓÎÓ 5.3%
˝ÛıÓÏ‡ÚËÌÓ‚Ó„Ó „ÂÌÓÏ‡ [1]. (ëÂ„ÏÂÌÚÌ˚ÏË ‰ÛÔ-
ÎËÍ‡ˆËflÏË ÔËÌflÚÓ Ò˜ËÚ‡Ú¸ Ó·Î‡ÒÚË ÔÓÚflÊÂÌÌÓ-
ÒÚ¸˛ ÌÂ ÏÂÌÂÂ 1 Ú.Ô.Ì. Ò Ë‰ÂÌÚË˜ÌÓÒÚ¸˛ ÌÛÍÎÂÓ-
ÚË‰Ì˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ ·ÓÎÂÂ 90%, ÍÓÚÓ-
˚Â ÌÂ fl‚Îfl˛ÚÒfl ÍÓÔËflÏË Ú‡ÌÒÔÓÁÓÌÌ˚ı
˝ÎÂÏÂÌÚÓ‚ [1].) ÄÒÒÓˆË‡ˆËË ÒÂ„ÏÂÌÚÌ˚ı ‰ÛÔÎËÍ‡-
ˆËÈ Ò ‡Á˚‚‡ÏË ‚ ÌÛÍÎÂÓÚË‰ÌÓÈ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸-
ÌÓÒÚË ıÓÏÓÒÓÏ ÔÓ‰Ó·ÌÓ ÔÓ‡Ì‡ÎËÁËÓ‚‡Ì˚ ‚
‡·ÓÚÂ [2]. àÒÔÓÎ¸ÁÓ‚‡ÌËÂ Ñçä-Ï‡ÍÂÓ‚ ˆÂÎÂ-
ÒÓÓ·‡ÁÌÓ ‰Îfl ‚˚fl‚ÎÂÌËfl Ú‡ÍËı ÒÂ„ÏÂÌÚÌ˚ı ‰ÛÔ-
ÎËÍ‡ˆËÈ Ë Ëı Í‡ÚËÓ‚‡ÌËfl. 

éÒÓ·ÓÂ ÏÂÒÚÓ ÒÂ‰Ë STS-Ï‡ÍÂÓ‚ ‡ÁÌ˚ı ÚË-
ÔÓ‚ Á‡ÌËÏ‡˛Ú Ï‡ÍÂ˚, ÒÓÁ‰‡ÌÌ˚Â Ì‡ ÓÒÌÓ‚Â ÌÛÍ-
ÎÂÓÚË‰Ì˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ, ÔËÎÂ„‡˛˘Ëı Í
Û˜‡ÒÚÍ‡Ï ÛÁÌ‡‚‡ÌËfl (GCGGCCGC) ÂÒÚËÍˆËÓÌÌÓÈ
˝Ì‰ÓÌÛÍÎÂ‡Á˚ NotI (NotI-STS) Ë ÎÓÍ‡ÎËÁÓ‚‡ÌÌ˚ı,
„Î‡‚Ì˚Ï Ó·‡ÁÓÏ, ‚ CpG-ÓÒÚÓ‚Í‡ı [3–5], ‡ÒÒÓˆËË-
Ó‚‡ÌÌ˚ı Ò „ÂÌ‡ÏË [6]. ç‡ ÔËÏÂÂ ıÓÏÓÒÓÏ˚ 3 ̃ Â-
ÎÓ‚ÂÍ‡ ÔÓÍ‡Á‡ÌÓ, ̃ ÚÓ 97% ËÁ 60 ËÒÒÎÂ‰Ó‚‡ÌÌ˚ı NotI-
STS „ÓÏÓÎÓ„Ë˜Ì˚ „ÂÌ‡Ï ËÎË ÍÑçä [7]. ùÚÓ ÔÓÁ‚Ó-
ÎflÂÚ ‡ÒÒÏ‡ÚË‚‡Ú¸ NotI-STS Í‡Í ÛÌË‚ÂÒ‡Î¸Ì˚Â
Ï‡ÍÂ˚ ·ÓÎ¸¯ËÌÒÚ‚‡ „ÂÌÓ‚ ̃ ÂÎÓ‚ÂÍ‡ Ë, ‚ÓÁÏÓÊÌÓ,
„ÂÌÓ‚ ÏÎÂÍÓÔËÚ‡˛˘Ëı ‚ ˆÂÎÓÏ. ëÎÂ‰ÛÂÚ ÓÚÏÂÚËÚ¸,
˜ÚÓ ÔÓÍ‡ ÔÓ‚Â‰ÂÌ‡ ‡ÌÌÓÚ‡ˆËfl „ÂÌÓ‚ 18 ıÓÏÓÒÓÏ
˜ÂÎÓ‚ÂÍ‡ [1], ‚ ˜ËÒÎÓ ÍÓÚÓ˚ı ÌÂ ‚ıÓ‰ËÚ ıÓÏÓÒÓÏ‡
3 (http://vega.sanger.ac.uk/Homo_sapiens/).

Ç Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ ÔÓ‰‚Â‰ÂÌ ËÚÓ„ ËÒÒÎÂ‰Ó‚‡-
ÌËÈ ÔÓ ÒÓÁ‰‡ÌË˛ NotI-STS-Ï‡ÍÂÓ‚, ÓÔÂ‰ÂÎÂ-
ÌË˛ Ëı ÙËÁË˜ÂÒÍÓÈ ÎÓÍ‡ÎËÁ‡ˆËË Ë ‚˚fl‚ÎÂÌË˛ „Ó-
ÏÓÎÓ„ËÈ Ò „ÂÌ‡ÏË Ë EST-˜ÂÎÓ‚ÂÍ‡. èË‚Â‰ÂÌÌ˚Â
‰‡ÌÌ˚Â ÒÚ‡ÎË ÂÁÛÎ¸Ú‡ÚÓÏ ÏÌÓ„ÓÎÂÚÌËı ‡·ÓÚ ÔÓ
ÒÓÁ‰‡ÌË˛ NotI-STS-Í‡Ú˚ ıÓÏÓÒÓÏ˚ 3 ̃ ÂÎÓ‚ÂÍ‡.
ùÚË ËÒÒÎÂ‰Ó‚‡ÌËfl ÔÓ‚Ó‰ËÎË ÔÓ˝Ú‡ÔÌÓ, Ë ÓÌË
‚ÍÎ˛˜‡ÎË ÒÓÁ‰‡ÌËÂ NotI-STS-Ï‡ÍÂÓ‚ [7, 8], Ëı
ÙËÁË˜ÂÒÍÓÂ Í‡ÚËÓ‚‡ÌËÂ Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ FISH
[9, 10], ÍÓÌÚË„-Í‡ÚËÓ‚‡ÌËfl [9, 11] Ë RH-Í‡ÚË-
Ó‚‡ÌËfl [7, 12] Ë, Ì‡ÍÓÌÂˆ, ÔÓËÒÍ „ÓÏÓÎÓ„ËÈ Ò „Â-
Ì‡ÏË Ë EST ˜ÂÎÓ‚ÂÍ‡ [7, 9, 13]. 

 

ìëãéÇàü ùäëèÖêàåÖçíÄ

 

Ç ‡·ÓÚÂ ËÒÔÓÎ¸ÁÓ‚‡Ì˚

 

 ÌÛÍÎÂÓÚË‰Ì˚Â ÔÓÒÎÂ-
‰Ó‚‡ÚÂÎ¸ÌÓÒÚË NotI-ÍÎÓÌÓ‚ ıÓÏÓÒÓÏ˚ 3 ˜ÂÎÓ‚Â-
Í‡ [9, 14, 15] Ë Á‡Â„ËÒÚËÓ‚‡ÌÌ˚ı ‚ GenBank.
èÂÔ‡‡Ú Ñçä ıÓÏÓÒÓÏ˚ 3 ˜ÂÎÓ‚ÂÍ‡ ÔÓÎÛ˜ÂÌ
cÓ„Î‡ÒÌÓ [14]. éÎË„ÓÌÛÍÎÂÓÚË‰Ì˚Â Ô‡ÈÏÂ˚ ÒËÌ-
ÚÂÁËÓ‚‡Ì˚ ‚ áÄé “ëËÌÚÓÎ” (êÓÒÒËfl). èÓ‰·Ó
ÓÎË„ÓÌÛÍÎÂÓÚË‰Ì˚ı Ô‡ÈÏÂÓ‚ ÓÒÛ˘ÂÒÚ‚ÎflÎË Ò ËÒ-
ÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÔÓ„‡ÏÏ “Oligo”, “Primer” Ë “Oligo-
Calculator”. 

 

ãÓÍ‡ÎËÁ‡ˆËfl NotI-STS-Ï‡ÍÂÓ‚ ÏÂÚÓ‰ÓÏ RH-
Í‡ÚËÓ‚‡ÌËfl.

 

 C ˆÂÎ¸˛ ÓÔÂ‰ÂÎÂÌËfl ÔÓÎÓÊÂÌËfl
NotI-STS-Ï‡ÍÂÓ‚ ‚ „ÂÌÓÏÂ ˜ÂÎÓ‚ÂÍ‡ ÔÓ‚Ó‰ËÎË
ÒÍËÌËÌ„ Ô‡ÌÂÎË RH-„Ë·Ë‰Ó‚ GeneBridge 4 RH-
Panel (“Research Genetics, Inc.”, ëòÄ) Ò ÔÓÏÓ˘¸˛
ÔÓÎËÏÂ‡ÁÌÓÈ ˆÂÔÌÓÈ Â‡ÍˆËË (èñê) Ì‡ ÚÂÏÓ-
ˆËÍÎÂ‡ı PTC-100

 

TM

 

 (“MJ Research Inc.”, ëòÄ) Ë
Amply-4L (“ÅËÓÍÓÏ”, êÓÒÒËfl). ìÒÎÓ‚Ëfl ‡ÏÔÎËÙË-
Í‡ˆËË ÓÔÚËÏËÁËÓ‚‡ÎË ‰Îfl Í‡Ê‰ÓÈ Ô‡˚ Ô‡ÈÏÂ-
Ó‚ ÔÓ ÚÂÏÔÂ‡ÚÛÂ ÓÚÊË„‡ Ë ‰Û„ËÏ Ô‡‡ÏÂÚ‡Ï
Ì‡ ÒÛÏÏ‡ÌÓÈ Ñçä ̃ ÂÎÓ‚ÂÍ‡ Ë ÍËÚ‡ÈÒÍÓ„Ó ıÓÏfl˜-
Í‡. êÂ„ËÒÚ‡ˆËÓÌÌ˚Â ÌÓÏÂ‡ ÌÛÍÎÂÓÚË‰Ì˚ı ÔÓ-
ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ NotI-ÍÎÓÌÓ‚ Ë NotI-STS-Ï‡-
ÍÂÓ‚ (GenBank) ÔË‚Â‰ÂÌ˚ ‚ Ú‡·Î. 1. ëÔÂˆËÙË˜-
ÌÓÒÚ¸ ÔÓÎÛ˜ÂÌÌ˚ı Ô‡ÈÏÂÓ‚ ‰ÓÔÓÎÌËÚÂÎ¸ÌÓ
ÚÂÒÚËÓ‚‡ÎË Ì‡ ÔÂÔ‡‡ÚÂ Ñçä ıÓÏÓÒÓÏ˚ 3 ˜Â-
ÎÓ‚ÂÍ‡. íÂÒÚËÓ‚‡ÌËÂ ÔÓ‰ÛÍÚÓ‚ ‡ÏÔÎËÙËÍ‡ˆËË
ÔÓ‚Ó‰ËÎË ÔÓÒÎÂ ̋ ÎÂÍÚÓÙÓÂÚË˜ÂÒÍÓ„Ó ‡Á‰ÂÎÂ-
ÌËfl ‚ ‡„‡ÓÁÌ˚ı ËÎË ÔÓÎË‡ÍËÎ‡ÏË‰Ì˚ı „ÂÎflı ÒÓ-
„Î‡ÒÌÓ ÒÚ‡Ì‰‡ÚÌ˚Ï ÏÂÚÓ‰ËÍ‡Ï [16]. 

é·‡·ÓÚÍÛ ‰‡ÌÌ˚ı Ë ÔÓÎÛ˜ÂÌËÂ ËÌÙÓÏ‡ˆËË Ó
ÂÁÛÎ¸Ú‡Ú‡ı ÒÍËÌËÌ„‡ RH-Ô‡ÌÂÎË ÔÓ‚Ó‰ËÎË Ò
ÔÓÏÓ˘¸˛ ÔÓ„‡ÏÏ˚ RHMAPPER ˜ÂÂÁ ÒÂ‚Â
Whitehead Institute/MIT Center for Genome Research
(http://carbon.wi.mit.edu:8000/cgi-bin/contig/rhmap-
per.pl), Í‡Í ÔÓ‰Ó·ÌÓ ÓÔËÒ‡ÌÓ ‡ÌÂÂ [12]. èË ÎÓ-
Í‡ÎËÁ‡ˆËË NotI-STS-Ï‡ÍÂÓ‚ ËÒÔÓÎ¸ÁÓ‚‡ÎË ÁÌ‡-
˜ÂÌËÂ LODscore = 15. ÑÎfl ÛÒÚ‡ÌÓ‚ÎÂÌËfl ÏÂÒÚ ÎÓÍ‡-
ÎËÁ‡ˆËË Í‡ÚËÛÂÏ˚ı Ï‡ÍÂÓ‚ Ì‡ ÙËÁË˜ÂÒÍËı
Í‡Ú‡ı ‡ÁÌÓ„Ó ÚËÔ‡ Ë ÒÓ‚ÏÂ˘ÂÌËfl ‰‡ÌÌ˚ı Ò ËÌÚÂ-
„ËÓ‚‡ÌÌ˚ÏË Í‡Ú‡ÏË ıÓÏÓÒÓÏ˚ 3 ˜ÂÎÓ‚ÂÍ‡ ËÒ-
ÔÓÎ¸ÁÓ‚‡ÎË ÒÂ‚Â˚: http://www.ncbi.nlm.nih.gov/;
http://www.stanford.edu/RH/; http://www-genome.wi.
mit.edu; http://www.tigr.org/. 

 

èÓËÒÍ „ÓÏÓÎÓ„ËÈ NotI-STS-Ï‡ÍÂÓ‚ Ò ÌÛÍÎÂ-
ÓÚË‰Ì˚ÏË ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚflÏË, ÔÂ‰ÒÚ‡‚ÎÂÌ-
Ì˚ÏË ‚ ÏÂÊ‰ÛÌ‡Ó‰Ì˚ı ·‡Á‡ı ‰‡ÌÌ˚ı. 

 

èÓ„‡Ï-
ÏÛ ‡Ì‡ÎËÁ‡ ÌÛÍÎÂÓÚË‰Ì˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ
BLAST 2.0 (http://www.ncbi.nlm.nih.gov/BLAST/)
ËÒÔÓÎ¸ÁÓ‚‡ÎË ‰Îfl ÔÓËÒÍ‡ „ÓÏÓÎÓ„ËÈ ËÒÒÎÂ‰ÛÂÏ˚ı
Û˜‡ÒÚÍÓ‚ Ñçä Ò ÌÛÍÎÂÓÚË‰Ì˚ÏË ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸-
ÌÓÒÚflÏË, ‡ÁÏÂ˘ÂÌÌ˚ÏË ‚ ·‡Á‡ı ‰‡ÌÌ˚ı, ‚ÍÎ˛˜‡fl
·‡Á˚ ‰‡ÌÌ˚ı EMBL Ë EST. ÉÓÏÓÎÓ„ËË Ò ‰ËÒÔÂ„Ë-
Ó‚‡ÌÌ˚ÏË ÔÓ‚ÚÓ‡ÏË Û·Ë‡ÎË Ò ÔÓÏÓ˘¸˛ ÔÓ-
„‡ÏÏ˚ Repeat Masker program. èÓËÒÍ „ÓÏÓÎÓ„ËÈ
ÔÓ‚Ó‰ËÎË ‰Îfl NotI-STS, Ñçä ËÒıÓ‰Ì˚ı NotI-ÍÎÓ-
ÌÓ‚, ‡ Ú‡ÍÊÂ NotI-„ÂÌÓÏÌ˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ,
‚ÍÎ˛˜‡˛˘Ëı „ÂÌÓÏÌ˚Â Ñçä ‰ÎËÌÓÈ 1000 Ô.Ì.,
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í‡·ÎËˆ‡ 1.

 

  NotI-STS-Ï‡ÍÂ˚ ıÓÏÓÒÓÏ˚ 3 ˜ÂÎÓ‚ÂÍ‡

å‡ÍÂ
êÂ„ËÒÚ‡ˆËÓÌÌ˚È ÌÓÏÂ çÛÍÎÂÓÚË‰Ì‡fl ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸-

ÌÓÒÚ¸ Ô‡ÈÏÂÓ‚ (5'–3')
Mg

 

2+

 

/

 

T

 

,
ÏM/°C

ÇÂÏfl ÓÚ-
ÊË„‡, ÏËÌ

ê‡ÁÏÂ ÔÓ-
‰ÛÍÚ‡, Ô.Ì.ÍÎÓÌ STS

924-021R Z22241 924Z021R F: tgcccctcgctgagatag
R: aggggcatggtgactgtaag

3.0/58 0.5 152

924-025D Z22242 924Z025D F: ctccaacgcggacagaatc
R: atgcacgtcagcgaaactg

3.0/56 0.5 111

924-053D U49881 924Z053D F: acaggattcggattcacgtc
R: ctttcttctcgggctttgg

3.0/56 0.5 243

924-059 Z22257 – F: ccgccgctcacgggagagcc
R: tgcgtggcggagcgtctggc

2.5/64 0.8 208

R924-059 Z22257 AJ310748 F: tgtaagaagggactgctcagc
R: cgattatgggctctagtgttcc

2.0/56 0.5 195

R2924-059D Z22256 AJ248343 F: ccgccgctcacgggagagcc
R: gcgcgtccacttccgccagc

2.5/64 0.5 174

924-066R Z22264 AJ310749 F: tcggtgccagagaaacctac
R: ctccgtaggggtaggaggg

2.0/58 0.5 128

924-069D Z22265 AJ311696 F: taagtgaagctgagctgagcc
R: tgtccttgtcctctgcagg

3.0/58 0.5 215

924-082D U49891 AJ248344 F: ctcggtgtccacggcaccctc
R: gccctccaagagcctgcgtcc 

2.5/67 0.8 198

AP-1R X87577 AJ248346 F: ctcgaagctctccccgagcc
R: cttgcttctggacccgggtg

2.5/62 0.5 223

AP-19S Z22297 AJ248348 F: gggggcagcgcctctcagac
R: ggaccctgagtgcggggctc

2.5/67 0.8 188

AP-2D Z22300 AJ248347 F: ctccaacgcggacagaatcg
R: gccgtcgagagatgcacgtc 

2.5/55 0.8 124

AP-2R Z22301 AJ409273 F: tattcctgtgccggatcttc
R: tgatgggcagaagcagaag

3.0/56 0.5 155

AP-20RD Z22298
Z22299

AJ248349 F: ctccaacgcggacagaatcg
R: gccgtcgagagatgcacgtc 

2.5/55 0.8 124

AP-20R Z22299 – F: tattcctgtgccggatcttc
R: tgatgggcagaagcagaag

3.0/56 0.5 155

AP-32D Z22302 AJ248350 F: ctaccacggcctgtgtcaacg
R: cgtgtcggtgtggtcacaacc

2.5/63 0.8 250

AP-34R Z94756 AJ409272 F: gaggagcgcaactctcacttg
R: tgctgcattttagagaccgag

2.5/57 0.8 313

AP-4R Z22307
Z22306

AP4R F: ggtgactttgttcagggcc
R: atgagataaccccatgctcg

3.0/56 0.5 164

AP-40 Z22505 AJ311700 F: cgtagctttcgggcttcc
R: tctgcacctagatggctgtg

2.5/58 0.5 280

J31-622D AJ007299 AJ007299 F: agaagtgcatgctgcgatct
R: cacgccgaaacattctacag

2.5/60 0.5 158

J32-032H Z94761 AJ248386 F: gatggcggtgaccactttacg
R: cttccagacgtgggtccctcc

2.5/63 0.8 175

J32-135H Z94763 AJ248388 F: ggccttagccctgcccacagc
R: cgccagctcccggaaagcgct

2.5/68 0.8 126

J32-135H Z94763 – F: gcggttgggctactcgcgggc
R: cgccagctcccggaaagcgct

2.5/66 0.8 173

J32-135L X95829 AJ248387 F: ccttccgctcacctcaggcaa
R: ccacgcggctgcaatgattgg

2.5/68 1.0 350

J32-159L X95830 AJ248389 F: gcttctggcagctccctcgac
R: caggcagtagctgtaccgtgc

2.5/62 0.8 135
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  èÓ‰ÓÎÊÂÌËÂ

å‡ÍÂ
êÂ„ËÒÚ‡ˆËÓÌÌ˚È ÌÓÏÂ çÛÍÎÂÓÚË‰Ì‡fl ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸-

ÌÓÒÚ¸ Ô‡ÈÏÂÓ‚ (5'–3')
Mg

 

2+

 

/

 

T

 

,
ÏM/°C

ÇÂÏfl ÓÚ-
ÊË„‡, ÏËÌ

ê‡ÁÏÂ ÔÓ-
‰ÛÍÚ‡, Ô.Ì.ÍÎÓÌ STS

J32-180H X95831 AJ248390 F: cctccgcagccccagcggca
R: gctccccgaccgtcgccattg

2.5/69 0.8 117

J32-180H X95831 – F: cctccgcagccccagcggca
R: accgtcgccattgcggcggc

2.5/67 0.8 138

J32-184R AJ311551 AJ310744 F: ggctgtttacccggctgcat
R: tcagtcacggctcccatggc

2.5/63 0.8 270

LC-32D – – F: agcccagcgtccccaaagtg
R: gccgcgtgagccgtacaaaat

2.5/59 0.8 130

NL1-024R X87494 AJ248355 F: ctagtttcccgggcaagtgcg
R: cgtgcccaccctgcagatcg

2.5/65 0.8 133

NL1-024R2 X87494 – F: ctagtttcccgggcaagtgcg
R: tggcgtgtatttagcgcgtgc

2.5/65 0.8 150

NL1-065D Z22324 – F: gcagctcttcacttgctgc
R: agcggtctgtctaaaaggagg

2.0/56 0.5 233

NL1-106R X87479 AJ308711 F: tactcagccgatgactcgg
R: agagcaagaccaccacgcg

2.5/56 0.5 187

NL1-155D Z22411 AJ409270 F: tctacgttccctgttctcgc
R: cagatggggatggcagac

2.5/60 0.8 167

NL1-174R Z22291 – F: ccaacaagcctagcgagaac
R: ccagtgagaagcagggactc

2.0/56 0.5 194

NL1-177R Z94778 AJ308713 F: ggtatccgcatcggcgagctg
R: caggcggcaggatttcggct

2.5/65 0.8 210

NL1-201R Z22364 AJ311689 F: catacgccgttccccaagtct
R: aatgctttgtgcagcgcttgc

2.5/60 0.8 270

NL1-210R Z22308 AJ248356 F: gccacagtagcgaactgcaag
R: cggggtacaagcgagcaccg

2.5/65 0.8 466

NLI-210R2 Z22308 – F: gccacagtagcgaactgcaag
R: ggaacaaaataggaggcgtg

2.5/57 0.8 102

NL1-211D Z22342 – F: agattccaacgtgcttccc
R: ttcaaaagttgcaaacagttgg

3.0/56 0.5 181

NL1-216D Z22346 AJ308715 F: acctgttgtcttggctgacc
R: ctgctagctgaatggggttc

2.0/58 0.5 156

NL1-229R Z94780 AJ248357 F: gcggatcacctgaggtcagag
R: gcaattctcggctcactgcaa

2.5/63 0.8 187

NL1-229R2 Z224780 AJ308716 F: ctaggctagggcagtcgccac
R: ttacttccacgcagcactcgg

2.5/59 0.8 149

NL1-232R X87485 AJ248358 F: ggagtccggctcagacacctc
R: ggaggtggactctgccgacac

2.5/65 0.8 261

NL1-243R X87490 AJ248359 F: acgacacgcctgccactcctg
R: tgcatcttgaggagcctcggg

2.5/66 0.8 137

NL1-243R2 X87489 AJ308717 F: ccacacgacacgcctgccac
R: cctttcctcccgccctatcc

2.5/65 0.8 113

NL1-245D X87492 AJ409269 F: cagtcagggaagggcgctga
R: cagttgcccggctttcaagc 

2.5/65 0.7 115

NL1-256R Z94781 AJ311697 F: ggcgagaggatggaacagtgc
R: atgaaccgaccgccagcaag

2.5/65 0.8 89

NL1-256S Z94782 AJ248360 F: gggcattagatggaacgccac
R: tgtgcatggcaacggttcacc

2.5/61 0.5 126

NL1-308D X87506 AJ248362 F: gcccctgctactcccataatc
R: caactgaatggtcccaaacaa

2.5/64 0.8 192
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í‡·ÎËˆ‡ 1.

 

  èÓ‰ÓÎÊÂÌËÂ

å‡ÍÂ
êÂ„ËÒÚ‡ˆËÓÌÌ˚È ÌÓÏÂ çÛÍÎÂÓÚË‰Ì‡fl ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸-

ÌÓÒÚ¸ Ô‡ÈÏÂÓ‚ (5'–3')
Mg

 

2+

 

/

 

T

 

,
ÏM/°C

ÇÂÏfl ÓÚ-
ÊË„‡, ÏËÌ

ê‡ÁÏÂ ÔÓ-
‰ÛÍÚ‡, Ô.Ì.ÍÎÓÌ STS

NL1-308R X87507 AJ248363 F:ccaagaaacagacagctgcgc
R: agacataggaggggagcgtg

2.5/58 0.8 100

NL1-313S Z94784 AJ248364 F: ggcctagacccagtcctccaa
R: ccagcacagggtctgccaca

2.5/61 0.8 187

NL1-320R X87508 AJ248365 F: cgagagattgccgccgaacgc
R: cgagccagccaggagtcgaa

2.5/64 0.8 282

NL1-358R X98703 AJ248366 F: ggaaccgcgcgacctggaac
R: atccggctgagcccaggaga

2.5/69 0.8 172

NL1-401RD AF061621
AF061620

AJ309132 F: aagaagcctgttagtgacgg
R: cacaagctctgtaccactgg

2.5/59 0.5 600

NL2-007 D Z22358 AJ248367 F: ggaacagacccggcaatcacg
R: gtcagcgcgtcatcaacctcg

2.5/66 0.8 444

NL2-007R Z22359 AJ308719 F: agagctggagttgacttagg
R: ctcagcatcctaggactaga

3.0/56 0.5 180

NL2-008RD Z22392
Z22391

AJ248368 F: ctagcggtcaacttgcctgcg
R: ggcgacaggcagaagctgag

2.5/64 0.8 381

NL2-008R Z22391 AJ248369 F: atcggaaggttgcggatgcc
R: tcaacttgcctgcgagcggc

2.5/63 0.8 188

NL2-008R2 Z22391 – F: gagacgtgcagggccttc
R: ggaggcgccagagtcttc

2.5/58 0.5 103

NL2-252D Z22396 AJ248370 F: ccagccagccccgcaggatg
R: tgtcagagcacctcgcgagcg

2.5/68 0.8 222

NL2-252R Z22395 AJ409275 F: gatatcccgacgctctgaggg
R: cacctcgcgagcgtacgtg

2.5/60 0.8 118

NL2-278D Z22414 – F: ccgcaggattagttcgagtc
R: aggtggctttaatgcaggg

3.0/56 0.5 100

NL2-316D Z22410 AJ308723 F: tctacgttccctgttctcgcc
R: cagacacgatgaacgcgtttc

2.5/60 0.8 154

NL3-001R Z94790 AJ309128 F: agccaggcagggcagagcacg
R: gctcgcggaaaggctggcctc

2.5/71 1.0 100

NL3-003U X87527 AJ248371 F: aggaggctcccaccgggcag
R: gccaggaatcaggccccgag 

2.5/62 0.5 323

NL3-004R X87529 AJ309129 F: cggaaccagccggcggacatg
R: gggcgacgcctcccgtctgc

2.5/70 0.7 165

NL3-005R Z94792 AJ308724 F: tcaggccaagcatgccgatgg
R: ggcactcagagccgcgtcgag

2.5/66 0.7 116

NL3-006R Z94796 AJ308725 F: ggaagttgcgggcttcactg
R: ttagttggaggatgtgcaggg 

2.5/60 0.7 113

NL3-007R Z94798 AJ248372 F: ggctcgctgcggaatgattg
R: ccttgccctccagctagttcc

2.5/64 0.8 122

NL3-007S Z94799 AJ306567 F: ctggcgtaaatgtgcaccgg
R: tggcgctcaatctcgggaca

2.5/59 0.8 203

NL3-008R Z95354 AJ306566 F: atcggaaggttgcggatgcc
R: tcaacttgcctgcgagcggc

2.5/63 0.8 188

NL3-009D Z95357 AJ308726 F: gggattgcggcacctcggaag'
R: gaacccttttgctgaggccgg

2.5/66 0.7 170

NL3-019RD AJ296027
AJ296028

– F: gacagagcagaagtgagt
R: ggatccttaaatgcataag

2.5/58 0.6 1182

NLJ-003R Z22423 AJ248373 F: ttggtccagtctctcggcagg
R: tctacacaacccaagggcctc

2.5/66 1.0 341

 

11*
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ÔËÏ˚Í‡˛˘ËÂ Í 5'- Ë 3'-ÍÓÌˆ‡Ï NotI-Û˜‡ÒÚÍ‡ ËÒ-
ÒÎÂ‰ÛÂÏÓ„Ó ÍÎÓÌ‡, Í‡Í ÓÔËÒ‡ÌÓ ‡ÌÂÂ [7]. 

Ç ‡·ÓÚÂ ËÒÔÓÎ¸ÁÓ‚‡ÎË ÍÓÏÔ¸˛ÚÂÌ˚Â ·‡Á˚
‰‡ÌÌ˚ı Ë Internet-ÂÒÛÒ˚, ‡ÁÏÂ˘ÂÌÌ˚Â Ì‡ ÒÂ-
‚ÂÂ NCBI (http://www.ncbi.nlm.nih.gov/): GenBank,
UniGene, Human Genome Resource Ë LocusLink, ‡
Ú‡ÍÊÂ ·‡Á˚ ‰‡ÌÌ˚ı: GDB (Genome Data Base (ht-
tp://www.gdb.org/), EMBL (http://www.ebi.ac.uk/em-
bl/), CEPH-Genethon (http://www.cephb.fr/bio/ceph-
genethon-map.html), Whitehead Institute (http://www-
genome.wi.mit.edu), RHDB (RHdb) Radiation Hybrid

DataBase (http://corba.ebi.ac.uk/RHdb/) Ë TIGR
(http://www.tigr.org/).
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ëÓÁ‰‡ÌËÂ STS Í NotI-ÍÎÓÌ‡Ï ıÓÏÓÒÓÏ˚ 3 
˜ÂÎÓ‚ÂÍ‡ Ë Ëı ÎÓÍ‡ÎËÁ‡ˆËfl

 

ç‡ ÓÒÌÓ‚Â ÌÛÍÎÂÓÚË‰Ì˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒ-
ÚÂÈ Ñçä ËÁ NotI-Ô˚ÊÍÓ‚˚ı Ë Ò‚flÁÛ˛˘Ëı ÍÎÓÌÓ-
ÚÂÍ, ÒÔÂˆËÙË˜Ì˚ı ‰Îfl ıÓÏÓÒÓÏ˚ 3 ˜ÂÎÓ‚ÂÍ‡, ÒÓ-
Á‰‡Ì˚ 94 NotI-STS-Ï‡ÍÂ‡ Í 72 ËÌ‰Ë‚Ë‰Û‡Î¸Ì˚Ï

 

í‡·ÎËˆ‡ 1.

 

  éÍÓÌ˜‡ÌËÂ

å‡ÍÂ
êÂ„ËÒÚ‡ˆËÓÌÌ˚È ÌÓÏÂ çÛÍÎÂÓÚË‰Ì‡fl ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸-

ÌÓÒÚ¸ Ô‡ÈÏÂÓ‚ (5'–3')
Mg

 

2+

 

/

 

T

 

,
ÏM/°C

ÇÂÏfl ÓÚ-
ÊË„‡, ÏËÌ

ê‡ÁÏÂ ÔÓ-
‰ÛÍÚ‡, Ô.Ì.ÍÎÓÌ STS

NLJ-003D Z22424 AJ308727 F: gtgtagcggacggcagag
R: ttccccttcaaccccaac

3.0/56 0.5 153

NLM-007S Z22474 AJ248374 F: aaatgtgcaccggaaccgag
R: ggtcatgtttgcgctgagca

2.5/59 0.5 397

NLM-007D Z22473 AJ311699 F: tgcaccggaaccgagaaggc
R: atattaccgaacgcgcgctgg

2.5/59 0.8 284

NLM-067R X87545 AJ248375 F: caggccgccaaccctaactc
R: cggggacaaatctcaggcag

2.5/64 0.8 272

NLM-067D X87544 AJ248376 F: ccgtgtgttggtggcttgcga
R: cactggccagccctccttgtc

2.5/59 0.8 147

NLM-084R Z95360 AJ248377 F: ggaacaccagcttggcgcag
R: ggagccgcgagcggactgtg 

2.5/65 0.7 237

NLM-187R X87534 AJ248378 F: cccggtccctccatatggaa
R: gaggagagcgcgggtctgag

2.5/58 0.8 264

NLM-187R2 X87534 – F: tttggatgactgaactcgca
R: ggatgctgccctagagtttg

2.5/55 0.8 190

NLM-216R Z95368 AJ306697 F: tgagttccagatagccagagc
R: ttgaaggcaatgctttagagc

2.5/58 1.0 266

NLM-223D Z22452 AJ248379 F: ctgcctcacagcgttaaaccc
R: tggaactgtgtgtggctctgc

2.5/67 0.8 235

NLM-246D Z22453 AJ248381 F: cggcgcttctccgttacttc
R: ctcgggaatcaacacagctc

2.5/59 0.8 273

NR1-BK20C AJ326278 AJ248351 F: gggtcagagaccgagtccgag
R: cgcagcccagcagttccagag

2.5/62 0.8 138

NRL-082D Y10918 AJ248382 F: cgacatcctgtctggcgcaga
R: cccaaacccgggactgggca

2.5/63 0.8 169

NRL-082D2 Y10918 – F: tggcgcagaaagttatggttc
R: gctaccgccacctcacttcc

2.5/56 0.8 109

NRL-090R X87562 AJ248383 F: cgacgcccggacctcgacac
R: atggctctgtgcaacggagac

2.5/62 0.5 254

NRL-097D X95832 AJ309130 F: accacgagtcggagtccggg
R: acatctgttgagttgacccgcg

2.5/64 0.7 94

NRL-143D X95834 AJ309131 F: gccgccaccaccacctcagc
R: ggccccggaagcggaagtctc

2.5/71 0.7 127

NRL-402R AJ248384 AJ248384 F: ctactcgggaggctgagacag
R: ctcctcatccctcatcctga 

2.5/57 0.8 235

NRL1-1D X87570 AJ308731 F: ctccgcagaagtgtccgggg
R: ccgggcctccaggacaggtaa 

2.5/66 0.7 106
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NotI-ÍÎÓÌ‡Ï (Ú‡·Î. 1). è‡ÈÏÂ˚ ÔÓ‰·Ë‡ÎË Í
ÌÛÍÎÂÓÚË‰Ì˚Ï ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚflÏ, ÔËÎÂ„‡˛-
˘ËÏ ÎË·Ó Í 5'-, ÎË·Ó Í 3'-ÍÓÌˆÛ NotI-Û˜‡ÒÚÍ‡ (Á‡
ËÒÍÎ˛˜ÂÌËÂÏ ÍÎÓÌÓ‚ AP-20 Ë NL1-401, ‰Îfl ÍÓÚÓ-
˚ı ÔflÏÓÈ Ô‡ÈÏÂ ÔÓ‰·Ë‡ÎË Í 3'-, ‡ Ó·‡ÚÌ˚È
– Í 5'-ÍÓÌˆÂ‚ÓÈ ÌÛÍÎÂÓÚË‰ÌÓÈ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒ-
ÚË), ̃ ÚÓ ÔÓÁ‚ÓÎËÎÓ ·˚ ËÁ·ÂÊ‡Ú¸ ‡ÚÂÙ‡ÍÚÓ‚, ÂÒÎË
·˚ ÍÎÓÌÓÚÂÍ‡ ÒÓ‰ÂÊ‡Î‡ “ıËÏÂÌ˚Â” ÍÎÓÌ˚. ìÒ-
ÎÓ‚Ëfl ‡ÏÔÎËÙËÍ‡ˆËË ÓÔÚËÏËÁËÓ‚‡ÎË ÔÓ ÍÓÌˆÂÌ-
Ú‡ˆËË ËÓÌÓ‚ Ï‡„ÌËfl, ÚÂÏÔÂ‡ÚÛÂ Ë ‚ÂÏÂÌË ÓÚ-
ÊË„‡ (Ú‡·Î. 1).

îËÁË˜ÂÒÍÓÂ Í‡ÚËÓ‚‡ÌËÂ NotI-STS-Ï‡ÍÂÓ‚
ÔÓ‚Ó‰ËÎË ÏÂÚÓ‰ÓÏ RH-Í‡ÚËÓ‚‡ÌËfl Ò ËÒÔÓÎ¸ÁÓ-
‚‡ÌËÂÏ èñê-ÒÍËÌËÌ„‡ RH-Ô‡ÌÂÎË GeneBridge 4.
åÂÚÓ‰ ÓÒÌÓ‚‡Ì Ì‡ ÚÂıÌËÍÂ „Ë·Ë‰ËÁ‡ˆËË ÒÓÏ‡ÚË-
˜ÂÒÍËı ÍÎÂÚÓÍ. Ç ÓÚÎË˜ËÂ ÓÚ ÍÎ‡ÒÒË˜ÂÒÍÓ„Ó ÏÂÚÓ-
‰‡, ÔË ÔÓÎÛ˜ÂÌËË RH-„Ë·Ë‰Ó‚ ÒÓÏ‡ÚË˜ÂÒÍËı
ÍÎÂÚÓÍ ÔÂÂ‰ ÒÎËflÌËÂÏ ÍÎÂÚÍË ‰ÓÌÓ‡ Ó·ÎÛ˜‡˛Ú
ÎÂÚ‡Î¸Ì˚ÏË ‰ÓÁ‡ÏË ÂÌÚ„ÂÌÓ‚ÒÍËı ÎÛ˜ÂÈ, ÔË‚Ó-
‰fl˘ËÏË Í ÏÌÓÊÂÒÚ‚ÂÌÌ˚Ï ‡Á˚‚‡Ï ıÓÏÓÒÓÏ.
èË ÒÎËflÌËË ÍÎÂÚÓÍ Ù‡„ÏÂÌÚ˚ ıÓÏÓÒÓÏ ‰ÓÌÓ‡
‚ÒÚ‡Ë‚‡˛ÚÒfl ÒÎÛ˜‡ÈÌ˚Ï Ó·‡ÁÓÏ ‚ ıÓÏÓÒÓÏ˚
ÂˆËÔËÂÌÚ‡, Ó‰Ì‡ „Ë·Ë‰Ì‡fl ÍÎÂÚÍ‡ ÏÓÊÂÚ ÒÓ‰Â-
Ê‡Ú¸ ‰Ó 32% ˜ÛÊÂÓ‰ÌÓ„Ó „ÂÌÓÏ‡. ëÚ‡Ì‰‡ÚÌ˚Â
ÍÓÏÏÂ˜ÂÒÍËÂ RH-Ô‡ÌÂÎË ÒÓ‰ÂÊ‡Ú ÏËÌËÏ‡Î¸ÌÓÂ
˜ËÒÎÓ ÍÎÓÌÓ‚, ‚ ÍÓÚÓ˚ı ÔÂ‰ÒÚ‡‚ÎÂÌ ‚ÂÒ¸ „ÂÌÓÏ
˜ÂÎÓ‚ÂÍ‡ Ò 6–7-Í‡ÚÌ˚Ï ÔÂÂÍ˚‚‡ÌËÂÏ (RH-Ô‡-
ÌÂÎ¸ Gene Bridge 4 ÒÓ‰ÂÊËÚ 91 ÍÎÓÌ). ÑÎfl ÙÓÏË-
Ó‚‡ÌËfl RH-Ô‡ÌÂÎË ÒÓÏ‡ÚË˜ÂÒÍËı ÍÎÂÚÓÍ ÓÚ·Ë‡-
ÂÚÒfl ÏËÌËÏ‡Î¸ÌÓÂ ÍÓÎË˜ÂÒÚ‚Ó ÍÎÓÌÓ‚, ‚ ÍÓÚÓ˚ı
ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ‚ÒÂ Ù‡„ÏÂÌÚ˚ „ÂÌÓÏ‡ ‰ÓÌÓ‡ (Ì‡-
ÔËÏÂ, ˜ÂÎÓ‚ÂÍ‡) Ò ‰ÓÒÚ‡ÚÓ˜ÌÓÈ ÒÚÂÔÂÌ¸˛ ÔÂÂ-
Í˚‚‡ÌËfl. á‡ÚÂÏ c ÔÓÏÓ˘¸˛ èñê ÔÓ‚Ó‰flÚ ÒÍË-
ÌËÌ„ RH-Ô‡ÌÂÎË Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ Ï‡ÍÂÓ‚ Ò ÛÊÂ
ËÁ‚ÂÒÚÌÓÈ ÎÓÍ‡ÎËÁ‡ˆËÂÈ, Ë Ì‡ Ëı ÓÒÌÓ‚Â ÙÓÏËÛ-
ÂÚÒfl Ú‡Í Ì‡Á˚‚‡ÂÏ‡fl ‡·Ó˜‡fl ‡ÏÍ‡ Ï‡ÍÂÓ‚.
ãÓÍ‡ÎËÁ‡ˆËfl ÌÓ‚˚ı ‰ÂÚÂÍÚËÛÂÏ˚ı Ï‡ÍÂÓ‚ ÛÒ-
Ú‡Ì‡‚ÎË‚‡ÂÚÒfl ÓÚÌÓÒËÚÂÎ¸ÌÓ Ï‡ÍÂÓ‚ ‡·Ó˜ÂÈ
‡ÏÍË. åÂÚÓ‰ RH-Í‡ÚËÓ‚‡ÌËfl ÓÚÌÓÒËÚÒfl Í ÏÂ-
ÚÓ‰‡Ï ÙËÁË˜ÂÒÍÓ„Ó Í‡ÚËÓ‚‡ÌËfl Ò ‚˚ÒÓÍËÏ
ÛÓ‚ÌÂÏ ‡ÁÂ¯ÂÌËfl.

Ñçä, ‚˚‰ÂÎÂÌÌ‡fl ËÁ Ô‡ÌÂÎË ÌÂÁ‡‚ËÒËÏ˚ı RH-
ÍÎÓÌÓ‚, Ó·ÂÒÔÂ˜Ë‚‡ÂÚ Í‡ÚËÓ‚‡ÌËÂ ÌÓ‚˚ı STS-
Ï‡ÍÂÓ‚. ó‡ÒÚÓÚÛ ‚˚Á‚‡ÌÌ˚ı ‡‰Ë‡ˆËÂÈ ‡Á˚-
‚Ó‚ ÏÂÊ‰Û ‰‚ÛÏfl Ï‡ÍÂ‡ÏË ËÒÔÓÎ¸ÁÛ˛Ú Í‡Í ÏÂÛ
‡ÒÒÚÓflÌËfl, Ë ÔÓÎÓÊÂÌËÂ Ï‡ÍÂ‡ ÓÔÂ‰ÂÎfl˛Ú
Ú‡Í ÊÂ, Í‡Í Ë ÔË ÔÓÒÚÓÂÌËË Í‡Ú ÒˆÂÔÎÂÌËfl. èÓ-
ÎÓÊÂÌËÂ Ï‡ÍÂÓ‚ Ì‡ Í‡ÚÂ ıÓÏÓÒÓÏ˚ ‚˚‡Ê‡-
˛Ú ‚ Â‰ËÌËˆ‡ı ‡ÒÒÚÓflÌËfl 1 cR (centiRay), ˜ÚÓ ÒÓ-
ÓÚ‚ÂÚÒÚ‚ÛÂÚ 1% ˜‡ÒÚÓÚ˚ ‡Á˚‚Ó‚ ÏÂÊ‰Û ‰‚ÛÏfl
Ï‡ÍÂ‡ÏË ÔÓÒÎÂ 

 

γ

 

-Ó·ÎÛ˜ÂÌËfl Ë Á‡‚ËÒËÚ ÓÚ ‰ÓÁ˚
Ó·ÎÛ˜ÂÌËfl. ÑÎfl Í‡Ê‰ÓÈ ıÓÏÓÒÓÏ˚ ÒÓÓÚÌÓ¯ÂÌËÂ
ÏÂÊ‰Û ‚ÂÎË˜ËÌ‡ÏË cR Ë ÂÍÓÏ·ËÌ‡ˆËÓÌÌÓÈ Â‰ËÌË-
ˆÂÈ ‡ÒÒÚÓflÌËfl cM ‚‡¸ËÛÂÚ. ç‡ÔËÏÂ, ‰Îfl ıÓ-
ÏÓÒÓÏ˚ 3 ˜ÂÎÓ‚ÂÍ‡ ˝ÚÓ ÒÓÓÚÌÓ¯ÂÌËÂ ‚ ÒÂ‰ÌÂÏ ÒÓ-
ÒÚ‡‚ÎflÂÚ 4 cR/cM. èËÌˆËÔ ÏÂÚÓ‰‡ Ë Â„Ó ‰ÓÒÚÓËÌ-
ÒÚ‚‡ ÔÓ‰Ó·ÌÓ ÓÔËÒ‡Ì˚ ‡ÌÂÂ [12, 17]. Ç 2001 „.
ÔÓÒÚÓÂÌ˚ RH-Í‡Ú˚ „ÂÌÓÏ‡ ̃ ÂÎÓ‚ÂÍ‡ Ò ‡ÁÂ¯Â-
ÌËÂÏ 0.5 ÏÎÌ.Ô.Ì. [18]. ùÚË Í‡Ú˚ ÒÓ‚ÏÂ˘ÂÌ˚ Ò

ÙËÁË˜ÂÒÍËÏË Í‡Ú‡ÏË, ÔÓÎÛ˜ÂÌÌ˚ÏË ‰Û„ËÏË ÏÂ-
ÚÓ‰‡ÏË, ‡ Ú‡ÍÊÂ c ˆËÚÓ„ÂÌÂÚË˜ÂÒÍËÏË Í‡Ú‡ÏË,
ÍÓÌÚË„- Ë STS-Í‡Ú‡ÏË. 

ëÍËÌËÌ„ RH-Ô‡ÌÂÎË ÔÓ‚Ó‰ËÚÒfl Ò ÔÓÏÓ˘¸˛
èñê. é‰Ì‡ÍÓ ÔËÏÂÌÂÌËÂ èñê ‰Îfl Í‡ÚËÓ‚‡ÌËfl
NotI-STS Ò‚flÁ‡ÌÓ Ò ÓÔÂ‰ÂÎÂÌÌ˚ÏË ÚÛ‰ÌÓÒÚflÏË,
Ó·ÛÒÎÓ‚ÎÂÌÌ˚ÏË Ó·ËÎËÂÏ GC-Ô‡, ÔÓ‚ÚÓÓ‚ Ë
‚˚ÒÓÍÓÈ ÍÓÌÒÂ‚‡ÚË‚ÌÓÒÚ¸˛ Ù‡„ÏÂÌÚÓ‚ Ñçä,
ÔËÎÂ„‡˛˘Ëı Í NotI-Û˜‡ÒÚÍ‡Ï. Ç fl‰Â ÒÎÛ˜‡Â‚ ̋ ÚÓ
ÔË‚Ó‰ËÚ Í ÔÓfl‚ÎÂÌË˛ ÔÓÎÓÊËÚÂÎ¸Ì˚ı ÒË„Ì‡ÎÓ‚
Ò Ñçä ÍËÚ‡ÈÒÍÓ„Ó ıÓÏfl˜Í‡, ÍÛÎ¸ÚÛÛ ÍÎÂÚÓÍ ÍÓ-
ÚÓÓ„Ó ËÒÔÓÎ¸ÁÓ‚‡ÎË ‚ Í‡˜ÂÒÚ‚Â ÂˆËÔËÂÌÚ‡ ÔË
ÒÓÁ‰‡ÌËË RH-Ô‡ÌÂÎË GeneBridge 4. Ç Ò‚flÁË Ò ˝ÚËÏ,
˜ÚÓ·˚ ÔÓÎÛ˜ËÚ¸ ‰ÓÒÚÓ‚ÂÌ˚Â ÂÁÛÎ¸Ú‡Ú˚ ‰Îfl ÌÂ-
ÍÓÚÓ˚ı ÍÎÓÌÓ‚, ‡Á‡·ÓÚ‡Ì˚ ‰‚‡ ËÎË ÚË ‚‡Ë-
‡ÌÚ‡ NotI-STS (Ú‡·Î. 1).

êÂÁÛÎ¸Ú‡Ú˚ RH-Í‡ÚËÓ‚‡ÌËfl ÔË‚Â‰ÂÌ˚ ‚
Ú‡·Î. 2. ä‡ÚËÓ‚‡ÌÌ˚Â NotI-STS-Ï‡ÍÂ˚ Á‡Â-
„ËÒÚËÓ‚‡Ì˚ Í‡Í RH-Ï‡ÍÂ˚ ‚ ·‡ÁÂ ‰‡ÌÌ˚ı
RHdb, ÔÓ‰‰ÂÊË‚‡ÂÏÓÈ EMBL (EBI, http://cor-
ba.ebi.ac.uk/RHdb); Â„ËÒÚ‡ˆËÓÌÌ˚Â ÌÓÏÂ‡ Í‡-
ÚËÓ‚‡ÌÌ˚ı NotI-STS ÔË‚Â‰ÂÌ˚ ‚ ÒÍÓ·Í‡ı ‚
Ú‡·Î. 2. ÑÎfl Û‰Ó·ÒÚ‚‡ ÒÓÔÓÒÚ‡‚ÎÂÌËfl ÒÓ·ÒÚ‚ÂÌÌ˚ı
‰‡ÌÌ˚ı Ò ‰‡ÌÌ˚ÏË ÔÓ ÎÓÍ‡ÎËÁ‡ˆËË „ÂÌÓ‚, ÔÂ‰-
ÒÚ‡‚ÎÂÌÌ˚ÏË ‚ ·‡Á‡ı ‰‡ÌÌ˚ı, ÔÓÎÛ˜ÂÌÌ˚Â Ì‡ÏË
ÂÁÛÎ¸Ú‡Ú˚ Í‡ÚËÓ‚‡ÌËfl NotI-STS Ì‡ RH-Í‡-
ÚÂ Whitehead Institute (WI-RH-Map) ÔË‚Ó‰ËÎË ‚
ÒÓÓÚ‚ÂÚÒÚ‚ËÂ Ò ÎÓÍ‡ÎËÁ‡ˆËÂÈ Ì‡ RH-Í‡ÚÂ
GeneMap’99-GB4 (GM99’- GB4) (Ú‡·Î. 2) Ì‡ ÓÒÌÓ-
‚Â ÎÓÍ‡ÎËÁ‡ˆËË Ï‡ÍÂÓ‚ ‡·Ó˜ÂÈ ‡ÏÍË Ì‡ Ó·ÂËı
RH-Í‡Ú‡ı. îËÁË˜ÂÒÍÓÂ ÔÓÎÓÊÂÌËÂ ÍÓÌÚË„Ó‚ ÓÔ-
Â‰ÂÎflÎË Ì‡ ÓÒÌÓ‚Â RH-Í‡ÚËÓ‚‡ÌËfl Ó‰ÌÓ„Ó ËÎË
‰‚Ûı NotI-STS-Ï‡ÍÂÓ‚, ‚ıÓ‰fl˘Ëı ‚ Ëı ÒÓÒÚ‡‚.
èÓÎÓÊÂÌËÂ ÓÒÚ‡Î¸Ì˚ı NotI-STS, ‚ıÓ‰fl˘Ëı ‚ ÍÓÌ-
ÚË„Ë, ‡ÒÒ˜ËÚ˚‚‡ÎË, ËÒıÓ‰fl ËÁ ‡ÁÏÂ‡ ÍÓÌÚË„Ó‚ Ë
ÙËÁË˜ÂÒÍÓ„Ó ‡ÒÒÚÓflÌËfl ÏÂÊ‰Û Ù‡„ÏÂÌÚ‡ÏË
Ñçä, ÒÓÒÚ‡‚Îfl˛˘ËÏË ÍÓÌÚË„Ë [11]. 

ñËÚÓ„ÂÌÂÚË˜ÂÒÍ‡fl ÎÓÍ‡ÎËÁ‡ˆËfl NotI-STS-Ï‡-
ÍÂÓ‚ ÛÒÚ‡ÌÓ‚ÎÂÌ‡ ‡ÌÂÂ Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ FISH
[5, 9, 10]. êÂÁÛÎ¸Ú‡Ú˚ ÎÓÍ‡ÎËÁ‡ˆËË NotI-STS Ì‡ ̂ Ë-
ÚÓ„ÂÌÂÚË˜ÂÒÍÓÈ Í‡ÚÂ, ÔÓÎÛ˜ÂÌÌ˚Â Ò ÔÓÏÓ˘¸˛
FISH- Ë RH-Í‡ÚËÓ‚‡ÌËfl, Í‡Í Ô‡‚ËÎÓ, ıÓÓ¯Ó
ÒÓ‚Ô‡‰‡ÎË. 

èÓ‚Â‰ÂÌ ÔÓËÒÍ „ÓÏÓÎÓ„ËÈ ÒÓÁ‰‡ÌÌ˚ı NotI-
STS Ò ÌÛÍÎÂÓÚË‰Ì˚ÏË ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚflÏË „Â-
ÌÓÏ‡ ˜ÂÎÓ‚ÂÍ‡, ÔÂ‰ÒÚ‡‚ÎÂÌÌ˚ÏË ‚ ·‡ÁÂ ‰‡ÌÌ˚ı
http://www.genome.gov/10000923, Ë ÔÓ‚ÂÂÌÓ ÒÓ-
ÓÚ‚ÂÚÒÚ‚ËÂ ÎÓÍ‡ÎËÁ‡ˆËË ‡Ì‡ÎËÁËÛÂÏ˚ı STS Ò ÔÓ-
ÁËˆËÂÈ ‚ „ÂÌÓÏÂ ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Ëı ËÏ ÍÓÌÚË„Ó‚
(Ú‡·Î. 2). àÒÔÓÎ¸ÁÓ‚‡ÌËÂ RH-Í‡ÚËÓ‚‡ÌËfl ÔÓÁ-
‚ÓÎËÎÓ ÔË ÛÚÓ˜ÌÂÌËË ÎÓÍ‡ÎËÁ‡ˆËË NotI-STS-
Ï‡ÍÂÓ‚ ÒÓÔÓÒÚ‡‚ËÚ¸ ÂÁÛÎ¸Ú‡Ú˚, ÔÓÎÛ˜ÂÌÌ˚Â
‡ÁÌ˚ÏË ÏÂÚÓ‰‡ÏË, Ë ÛÒÚ‡ÌÓ‚ËÚ¸ ÎÓÍ‡ÎËÁ‡ˆË˛
NotI-STS-Ï‡ÍÂÓ‚ ÔÓ ÒÓ‚ÓÍÛÔÌÓÒÚË ‰‡ÌÌ˚ı ÔÓ
RH-, ÍÓÌÚË„- [9, 11], ˆËÚÓ„ÂÌÂÚË˜ÂÒÍÓÏÛ Í‡ÚËÓ-
‚‡ÌË˛ [5, 10] Ë ÔÓÁËˆËË „ÂÌÓÏÌ˚ı Ù‡„ÏÂÌÚÓ‚,
Ë‰ÂÌÚË˜Ì˚ı ÌÛÍÎÂÓÚË‰Ì˚Ï ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚflÏ
‡Ì‡ÎËÁËÛÂÏ˚ı NotI-STS (Í‡ÚËÓ‚‡ÌËÂ 
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ëÛÎËÏÓ‚‡ Ë ‰.

èÓfl‰ÓÍ ‡ÒÔÓÎÓÊÂÌËfl 72 NotI-STS-Ï‡ÍÂÓ‚ Ì‡
ıÓÏÓÒÓÏÂ 3 ˜ÂÎÓ‚ÂÍ‡ ÔÂ‰ÒÚ‡‚ÎÂÌ Ì‡ ËÒÛÌÍÂ.

çÂ ‚˚fl‚ÎÂÌÓ „ÓÏÓÎÓ„ËÈ ‰‚Ûı NotI-STS (NL1-
256 Ë NL3-005) Ò „ÂÌÓÏÌ˚ÏË Ñçä ıÓÏÓÒÓÏ˚ 3
˜ÂÎÓ‚ÂÍ‡. Ñçä ˝ÚËı Ï‡ÍÂÓ‚ ‚ÓÓ·˘Â ÌÂ ÔÂ‰-
ÒÚ‡‚ÎÂÌ˚ ‚ „ÂÌÓÏÌ˚ı ÍÓÌÚË„‡ı, ıÓÚfl ÓÌË ‚ıÓ‰flÚ ‚
ÒÓÒÚ‡‚ ÍÓÌÚË„‡, ÔÂÂÍ˚‚‡˛˘Â„Ó Ó·Î‡ÒÚ¸ 321–
22 [9, 11], Ë ‚ ÏÂÊ‰ÛÌ‡Ó‰Ì˚ı ·‡Á‡ı ‰‡ÌÌ˚ı Á‡Â-
„ËÒÚËÓ‚‡Ì˚ Í‡Í NotI-ÍÎÓÌ˚, Ú‡Í Ë NotI-STS, ÒÓ-
Á‰‡ÌÌ˚Â Ì‡ Ëı ÓÒÌÓ‚Â (Ú‡·Î. 2). å‡ÍÂ˚ NL3-007
Ë NLM-084, ÒÓ„Î‡ÒÌÓ ‰‡ÌÌ˚Ï „ÂÌÓÏÌ˚ı ÍÓÌÚË„Ó‚,
ÎÓÍ‡ÎËÁÓ‚‡Ì˚ Ì‡ ‰Û„Ëı ıÓÏÓÒÓÏ‡ı. éÚÏÂ˜ÂÌ‡
‰‡ÊÂ ÏÌÓÊÂÒÚ‚ÂÌÌ‡fl ÎÓÍ‡ÎËÁ‡ˆËfl Ï‡ÍÂ‡ NLM-
084 (Ú‡·Î. 2), ÌÓ ÌÂ Ì‡ ıÓÏÓÒÓÏÂ 3. èË ˝ÚÓÏ ÎÓ-
Í‡ÎËÁ‡ˆËfl ˝ÚÓ„Ó Ï‡ÍÂ‡ Ì‡ ıÓÏÓÒÓÏÂ 3 ‰ÓÍ‡Á‡-
Ì‡ Ì‡ÏË ÏÂÚÓ‰ÓÏ RH-Í‡ÚËÓ‚‡ÌËfl [7]. äÎÓÌ˚
NL1-256, NL3-007 Ë NL3-005 ‚ıÓ‰flÚ ‚ ÒÓÒÚ‡‚ ÍÓÌÚË-
„‡, ÔÂÂÍ˚‚‡˛˘Â„Ó Ó·Î‡ÒÚ¸ 321–22 [10]. ãÓÍ‡-
ÎËÁ‡ˆËfl ÍÎÓÌ‡ NL1-256 Ì‡ ıÓÏÓÒÓÏÂ 3 ÔÓ‰Ú‚ÂÊ-
‰ÂÌ‡ Ú‡ÍÊÂ Ò ÔÓÏÓ˘¸˛ RH-Í‡ÚËÓ‚‡ÌËfl [7]. 

éÚÒÛÚÒÚ‚ËÂ Ù‡„ÏÂÌÚÓ‚ Ñçä, Ë‰ÂÌÚË˜Ì˚ı
Ï‡ÍÂ‡Ï NL1-256 Ë NL3-005, ‚ ‡ÌÌÓÚËÓ‚‡ÌÌÓÈ ‚
flÌ‚‡Â 2005 „. ÌÛÍÎÂÓÚË‰ÌÓÈ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË
„ÂÌÓÏ‡ ˜ÂÎÓ‚ÂÍ‡ ÛÍ‡Á˚‚‡ÂÚ Ì‡ ÔËÒÛÚÒÚ‚ËÂ ·Â-
¯ÂÈ ‚ Ó·Î‡ÒÚË ÎÓÍ‡ÎËÁ‡ˆËË ˝ÚËı Ï‡ÍÂÓ‚ Ë ÔÓÁ-
‚ÓÎflÂÚ ÛÒÚ‡ÌÓ‚ËÚ¸ ÚÓ˜ÌÓÂ ‡ÒÔÓÎÓÊÂÌËÂ ‰‚Ûı
·Â¯ÂÈ Ì‡ ıÓÏÓÒÓÏÂ 3. ÅÓÎÂÂ ÚÓ„Ó, ÌÛÍÎÂÓÚË‰-
Ì˚Â ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË NotI-STS-Ï‡ÍÂÓ‚ Ë
Ñçä ÍÓÌÚË„‡ 321–22 [9, 11], ÍÓÚÓÓÏÛ ÓÌË ÔË-
Ì‡‰ÎÂÊ‡Ú, ÏÓ„ÛÚ ·˚Ú¸ ËÒÔÓÎ¸ÁÓ‚‡Ì˚ ‰Îfl Á‡ÔÓÎÌÂ-
ÌËfl ·Â¯ÂÈ Ë ÂÍÓÌÒÚÛÍˆËË ÌÂÔÂ˚‚ÌÓÈ „ÂÌÓÏ-
ÌÓÈ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË ıÓÏÓÒÓÏ˚ 3 ˜ÂÎÓ‚ÂÍ‡. 

éÚÒÛÚÒÚ‚ËÂ Ì‡ ıÓÏÓÒÓÏÂ 3 ̃ ÂÎÓ‚ÂÍ‡ Ù‡„ÏÂÌ-
ÚÓ‚ Ñçä, Ë‰ÂÌÚË˜Ì˚ı Ï‡ÍÂ‡Ï NL3-007 Ë NLM-
084, ÔÓ-‚Ë‰ËÏÓÏÛ, Ó·˙flÒÌflÂÚÒfl ‰Û„ÓÈ ÔË˜ËÌÓÈ.
ëÓ„Î‡ÒÌÓ „ÂÌÓÏÌ˚Ï ÍÓÌÚË„‡Ï ‚ ·‡ÁÂ ‰‡ÌÌ˚ı ˝ÚË
Ï‡ÍÂ˚ ÎÓÍ‡ÎËÁÓ‚‡Ì˚ Ì‡ ‰Û„Ëı ıÓÏÓÒÓÏ‡ı, Ó‰-
Ì‡ÍÓ Ëı ÔËÌ‡‰ÎÂÊÌÓÒÚ¸ ıÓÏÓÒÓÏÂ 3 ‰ÓÍ‡Á‡Ì‡ ÌÂ-
ÒÍÓÎ¸ÍËÏË ÌÂÁ‡‚ËÒËÏ˚ÏË ÏÂÚÓ‰‡ÏË [7, 9–11], ˜ÚÓ
ÛÍ‡Á˚‚‡ÂÚ Ì‡ ÒÛ˘ÂÒÚ‚Ó‚‡ÌËÂ ÒÂ„ÏÂÌÚÌ˚ı ‰ÛÔÎËÍ‡-
ˆËÈ ‚ Ó·Î‡ÒÚflı ÎÓÍ‡ÎËÁ‡ˆËË Ï‡ÍÂÓ‚ NL3-007 Ë
NLM-084. î‡„ÏÂÌÚ˚ Ñçä, Ë‰ÂÌÚË˜Ì˚Â Ï‡ÍÂÛ
NL3-007, ÔËÒÛÚÒÚ‚Û˛Ú ‚ „ÂÌÓÏÂ Ì‡ ‰‚Ûı ıÓÏÓÒÓÏ‡ı
(322–21.33 Ë 12q). å‡ÍÂ NLM-084, ÎÓÍ‡ÎËÁÓ‚‡Ì-
Ì˚È Ì‡ÏË ‚ Ó·Î‡ÒÚË 3q28–q29, ËÏÂÂÚ ÏÌÓÊÂÒÚ‚ÂÌ-
ÌÛ˛ ÎÓÍ‡ÎËÁ‡ˆË˛ ‚ „ÂÌÓÏÂ. Ç ·‡ÁÂ ‰‡ÌÌ˚ı “Human
Genome Resource” Ù‡„ÏÂÌÚ˚ Ñçä, Ë‰ÂÌÚË˜Ì˚Â
Ï‡ÍÂÛ NLM-084, ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ‚ ÌÂÒÍÓÎ¸ÍËı „Â-
ÌÓÏÌ˚ı ÍÓÌÚË„‡ı: NT_077402 (1p36.33), NT_022135
(2q14.1), NT_035235 (15q26.3), NT_011255 (19p13.3), ‡
Ú‡ÍÊÂ ‚ ÍÓÌÚË„Â NT_090211, ÌÂ ÔËÔËÒ‡ÌÌÓÏ ÌË Í
Ó‰ÌÓÈ ËÁ ıÓÏÓÒÓÏ ˜ÂÎÓ‚ÂÍ‡. èÓÒÍÓÎ¸ÍÛ ÔÓÎÌ‡fl
ÂÍÓÌÒÚÛÍˆËfl ÌÛÍÎÂÓÚË‰ÌÓÈ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒ-
ÚË ıÓÏÓÒÓÏ˚ 3 ˜ÂÎÓ‚ÂÍ‡ Ë ‡ÌÌÓÚ‡ˆËfl „ÂÌÓ‚ Ì‡
˝ÚÓÈ ıÓÏÓÒÓÏÂ Â˘Â ÌÂ Á‡‚Â¯ÂÌ˚ [1], ÌÂÎ¸Áfl ËÒ-
ÍÎ˛˜‡Ú¸, ˜ÚÓ ˝ÚÓÚ ÍÓÌÚË„ ÎÓÍ‡ÎËÁÓ‚‡Ì ‚ Ó·Î‡ÒÚË
3q29. 

í‡ÍËÏ Ó·‡ÁÓÏ, Ò‡‚ÌÂÌËÂ Ñçä NotI-STS Ò „Â-
ÌÓÏÌ˚ÏË ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚflÏË ˜ÂÎÓ‚ÂÍ‡ ‚˚-
fl‚ËÎÓ ‰‚Â ·Â¯Ë ‚ Ó·Î‡ÒÚflı 321.33 (Ï‡ÍÂ NL1-
256) Ë 321.31 (NL3-005) Ë ÒÂ„ÏÂÌÚÌÛ˛ ‰ÛÔÎËÍ‡-
ˆË˛ Ò ÎÓÍ‡ÎËÁ‡ˆËÂÈ Ë‰ÂÌÚË˜Ì˚ı Ù‡„ÏÂÌÚÓ‚
Ñçä ‚ Ó·Î‡ÒÚflı 12q Ë 322–21.33 (Ï‡ÍÂ NL3-007).
Ç Ó·Î‡ÒÚË 3q28–q29 (Ï‡ÍÂ NLM-084) ‚˚fl‚ÎÂÌ
Ù‡„ÏÂÌÚ, Ë‰ÂÌÚË˜Ì˚Â ÍÓÔËË ÍÓÚÓÓ„Ó ÎÓÍ‡ÎËÁÓ-
‚‡Ì˚ Ú‡ÍÊÂ Ì‡ ıÓÏÓÒÓÏ‡ı 1, 2, 15 Ë 19. èÓÎÛ˜ÂÌ-
Ì˚Â ‰‡ÌÌ˚Â Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛Ú Ó ÚÓÏ, ˜ÚÓ NotI-STS-
Ï‡ÍÂ˚ ÏÓ„ÛÚ ·˚Ú¸ Ò ÛÒÔÂıÓÏ ËÒÔÓÎ¸ÁÓ‚‡Ì˚ ‰Îfl
‚˚fl‚ÎÂÌËfl ·Â¯ÂÈ Ë ÒÂ„ÏÂÌÚÌ˚ı ‰ÛÔÎËÍ‡ˆËÈ ‚ „Â-
ÌÓÏÌÓÈ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË Ñçä ˜ÂÎÓ‚ÂÍ‡. 

èÓËÒÍ „ÓÏÓÎÓ„ËÈ NotI-STS-Ï‡ÍÂÓ‚
Ò „ÂÌ‡ÏË Ë EST ˜ÂÎÓ‚ÂÍ‡

èÓËÒÍ „ÓÏÓÎÓ„ËÈ NotI-STS-Ï‡ÍÂÓ‚ Ò „ÂÌ‡ÏË
Ë EST ˜ÂÎÓ‚ÂÍ‡ ÔÓ‚Ó‰ËÎË Ì‡ ÓÒÌÓ‚Â ÌÛÍÎÂÓÚË‰-
Ì˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ, ÔÂ‰ÒÚ‡‚ÎÂÌÌ˚ı ‚ ·‡-
Á‡ı ‰‡ÌÌ˚ı GenBank, EMBL, TIGR. ëıÂÏ‡ ÔÓËÒÍ‡
„ÓÏÓÎÓ„ËÈ ÓÔËÒ‡Ì‡ ‡ÌÂÂ [7] Ë ‚ ‡Á‰ÂÎÂ “ìÒÎÓ‚Ëfl
˝ÍÒÔÂËÏÂÌÚ‡”. êÂÁÛÎ¸Ú‡Ú˚ ÔÓËÒÍ‡ ÒÛÏÏËÓ‚‡Ì˚
‚ Ú‡·Î. 2, ‚ ÍÓÚÓÛ˛ ‚ÍÎ˛˜ÂÌ˚ „ÓÏÓÎÓ„Ë˜Ì˚Â
ÌÛÍÎÂÓÚË‰Ì˚Â ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË 5'- Ë 3'-Û˜‡ÒÚ-
ÍÓ‚ Ñçä Í‡Ê‰Ó„Ó ËÌ‰Ë‚Ë‰Û‡Î¸ÌÓ„Ó NotI-ÍÎÓÌ‡.
Ñ‡ÌÌ˚Â ÔÓ „ÓÏÓÎÓ„Ë˜Ì˚Ï Û˜‡ÒÚÍ‡Ï Ñçä Ò ÛÓ‚-
ÌÂÏ Ë‰ÂÌÚË˜ÌÓÒÚË ÏÂÌÂÂ 90% ÌÂ ‡ÒÒÏ‡ÚË‚‡ÎË.

Ç˚fl‚ÎÂÌ˚ ÁÌ‡˜ËÏ˚Â „ÓÏÓÎÓ„ËË 70 NotI-STS
(·ÓÎÂÂ 97% ËÒÒÎÂ‰Ó‚‡ÌÌ˚ı Ï‡ÍÂÓ‚) Ò „ÂÌ‡ÏË
ËÎË EST. ì˜‡ÒÚÍË NotI-Ò‚flÁÛ˛˘Ëı ÍÎÓÌÓ‚, ÔËÎÂ-
„‡˛˘ËÂ Í 5'- Ë 3'-ÍÓÌˆ‡Ï NotI-Û˜‡ÒÚÍ‡, ‚ fl‰Â ÒÎÛ-
˜‡Â‚ „ÓÏÓÎÓ„Ë˜Ì˚ ‰‚ÛÏ ‡ÁÌ˚Ï „ÂÌ‡Ï (NL3-003,
NL3-007, NL1-243, NRL-143) ËÎË Û˜‡ÒÚÍÛ Ñçä,
‡ÒÔÓÎÓÊÂÌÌÓÏÛ ÏÂÊ‰Û ‰‚ÛÏfl „ÂÌ‡ÏË (J32-159L,
NL1-216). Ç ÒÂÏË ÒÎÛ˜‡flı Ó·Ì‡ÛÊÂÌ‡ „ÓÏÓÎÓ„Ëfl
‰‚Ûı NotI-STS Í ‡ÁÌ˚Ï Û˜‡ÒÚÍ‡Ï Ó‰ÌÓ„Ó „ÂÌ‡:
NL1-401 Ë NRL-402 „ÓÏÓÎÓ„Ë˜Ì˚ „ÂÌÛ ITGA9,
NL1-216 Ë NRL-097 – „ÂÌÛ ARMET, NL1-243 Ë NL1-
245 – „ÂÌÛ ACY1, AP-2 Ë 924-025 – „ÂÌÛ ARF4, J32-
180H Ë NL1-358 – „ÂÌÛ SCA7, NR1-BK20C Ë LC-32 –
„ÂÌÛ H1FX, NL1-155 Ë NL2-316 – „ÂÌÛ SSR3 (Ú‡·Î. 2). 

Ç ̂ ÂÎÓÏ, ‚˚fl‚ÎÂÌ˚ „ÓÏÓÎÓ„ËË ÒÓÁ‰‡ÌÌ˚ı Ì‡ÏË
NotI-STS Í 70 „ÂÌ‡Ï Ë ‰‚ÛÏ EST Ò Û˜ÂÚÓÏ „ÓÏÓÎÓ-
„ËÈ Í Ó·ÂËÏ Ñçä (5'- Ë 3'-ÍÓÌˆ‡Ï) NotI-Ò‚flÁÛ˛˘Ëı
ÍÎÓÌÓ‚. èÓ‚Â‰ÂÌ Ò‡‚ÌËÚÂÎ¸Ì˚È ‡Ì‡ÎËÁ ı‡‡ÍÚÂ-
‡ ‡ÒÔÂ‰ÂÎÂÌËfl „ÂÌÓ‚ (ÔÓ ‰‡ÌÌ˚Ï [19]) Ë NotI-
Û˜‡ÒÚÍÓ‚ Ì‡ ıÓÏÓÒÓÏÂ 3 ˜ÂÎÓ‚ÂÍ‡ (ËÒÛÌÓÍ). ÑË‡-
„‡ÏÏ˚ ‡ÒÔÂ‰ÂÎÂÌËfl NotI-Û˜‡ÒÚÍÓ‚ Ë ‡ÒÔÂ‰Â-
ÎÂÌËfl (ÔÎÓÚÌÓÒÚË) „ÂÌÓ‚ Ì‡ ıÓÏÓÒÓÏÂ 3 ˜ÂÎÓ‚ÂÍ‡
Ô‡ÍÚË˜ÂÒÍË ÒÓ‚Ô‡‰‡˛Ú. ùÚÓ Â˘Â ‡Á ÔÓ‰Ú‚ÂÊ‰‡-
ÂÚ ‡ÒÒÓˆË‡ˆË˛ NotI-Û˜‡ÒÚÍÓ‚ Ò „ÂÌ‡ÏË Ë ÔÓÁ‚ÓÎflÂÚ
‡ÒÒÏ‡ÚË‚‡Ú¸ ÔÓÒÚÓÂÌÌÛ˛ Ì‡ÏË NotI-Í‡ÚÛ (Ë-
ÒÛÌÓÍ) Í‡Í „ÂÌÌÛ˛ Í‡ÚÛ ıÓÏÓÒÓÏ˚ 3 ˜ÂÎÓ‚ÂÍ‡
(Ú‡·Î. 2). 

ÑÎfl ·ÓÎÂÂ ¯ËÓÍÓ„Ó ÔÂ‰ÒÚ‡‚ÎÂÌËfl Ó ÓÎË „Â-
ÌÓ‚, Ó·Î‡‰‡˛˘Ëı „ÓÏÓÎÓ„ËÂÈ Ò ÎÓÍ‡ÎËÁÓ‚‡ÌÌ˚ÏË
NotI-STS, ̋ ÚË „ÂÌ˚ ÍÎ‡ÒÒËÙËˆËÓ‚‡ÎË ÔÓ ÙÛÌÍˆË-
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ê‡ÒÔÓÎÓÊÂÌËÂ NotI-STS-Ï‡ÍÂÓ‚, ÔÎÓÚÌÓÒÚ¸ „ÂÌÓ‚ Ë NotI-Û˜‡ÒÚÍÓ‚ Ì‡ ıÓÏÓÒÓÏÂ 3 ˜ÂÎÓ‚ÂÍ‡. èÓfl‰ÓÍ NotI-STS-Ï‡-
ÍÂÓ‚ ÛÒÚ‡Ì‡‚ÎË‚‡ÎË ÔÓ ÒÓ‚ÓÍÛÔÌÓÒÚË ‰‡ÌÌ˚ı ÔÓ RH-Í‡ÚËÓ‚‡ÌË˛, FISH, ÍÓÌÚË„-Í‡ÚËÓ‚‡ÌË˛ Ë Í‡ÚËÓ‚‡ÌË˛ in
silico. ä‡Ú‡ ÔÎÓÚÌÓÒÚË „ÂÌÓ‚ ÔÓÒÚÓÂÌ‡ ‚ ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò ‰‡ÌÌ˚ÏË [19], Í‡Ú‡ ÔÎÓÚÌÓÒÚË NotI-STS-Ï‡ÍÂÓ‚ ÔÓÒÚÓÂÌ‡
Ì‡ ÓÒÌÓ‚Â ÒÓ·ÒÚ‚ÂÌÌ˚ı ‰‡ÌÌ˚ı.
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ëÛÎËÏÓ‚‡ Ë ‰.

flÏ ÍÓ‰ËÛÂÏ˚ı ËÏË ·ÂÎÍÓ‚ Ë ÒÓÔÓÒÚ‡‚ËÎË ÔÓÎÛ-
˜ÂÌÌ˚Â ÂÁÛÎ¸Ú‡Ú˚ Ò ‰‡ÌÌ˚ÏË ‰Îfl ‚ÒÂ„Ó „ÂÌÓÏ‡
˜ÂÎÓ‚ÂÍ‡. èÓÍ‡Á‡Ì‡ ‚˚ÒÓÍ‡fl ÍÓÂÎflˆËfl Ì‡¯Ëı
‰‡ÌÌ˚ı Ë ‰‡ÌÌ˚ı ÇÂÌÚÂ‡ Ë ÒÓ‡‚Ú. [20]. èÓÏËÏÓ
·ÓÎ¸¯Ó„Ó ÍÓÎË˜ÂÒÚ‚‡ „ÂÌÓ‚ Ò ÌÂËÁ‚ÂÒÚÌÓÈ ÙÛÌÍ-
ˆËÂÈ (45.5% – Ì‡¯Ë ‰‡ÌÌ˚Â Ë 41.7% – ‰‡ÌÌ˚Â [20])
‚˚‰ÂÎfl˛ÚÒfl „ÛÔÔ˚ „ÂÌÓ‚, ÍÓ‰ËÛ˛˘Ëı ÙÂÏÂÌ-
Ú˚ (11.4 Ë 9.2%) Ë Ñçä-Ò‚flÁ˚‚‡˛˘ËÂ ·ÂÎÍË (13.2
Ë 13.5%), Í ÍÓÚÓ˚Ï ÏÓÊÌÓ ÓÚÌÂÒÚË Ë Ù‡ÍÚÓ˚
Ú‡ÌÒÍËÔˆËË. ê‡ÒÔÂ‰ÂÎÂÌËÂ „ÂÌÓ‚ ‡ÁÌ˚ı ÒÂ-
ÏÂÈÒÚ‚ Ì‡ ıÓÏÓÒÓÏÂ 3 ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ, ‚ ÓÒÌÓ‚-
ÌÓÏ, ‡ÒÔÂ‰ÂÎÂÌË˛ „ÂÌÓ‚ ‚ „ÂÌÓÏÂ ˜ÂÎÓ‚ÂÍ‡ ‚
ˆÂÎÓÏ. é‰Ì‡ÍÓ ÂÒÚ¸ Ë ÓÒÓ·ÂÌÌÓÒÚË, ı‡‡ÍÚÂÌ˚Â
‰Îfl ıÓÏÓÒÓÏ˚ 3: ‚˚ÒÓÍÓÂ ÒÓ‰ÂÊ‡ÌËÂ ÔÓÚÓÓÌ-
ÍÓ„ÂÌÓ‚ Ë ÓÌÍÓ„ÂÌÓ‚ (11.4%), ÎÓÍ‡ÎËÁÓ‚‡ÌÌ˚ı ‚
ÓÒÌÓ‚ÌÓÏ ‚ Ó·Î‡ÒÚË 3p21–p22, ÔÓ Ò‡‚ÌÂÌË˛ Ò „Â-
ÌÓÏÓÏ ‚ ̂ ÂÎÓÏ (2.9%). ç‡Ò˚˘ÂÌÌÓÒÚ¸ ıÓÏÓÒÓÏ˚
3 ˜ÂÎÓ‚ÂÍ‡ ÓÌÍÓ„ÂÌ‡ÏË [21–23] ÔË‰‡ÂÚ ‚˚ÒÓÍÛ˛
ÁÌ‡˜ËÏÓÒÚ¸ ËÒÒÎÂ‰Ó‚‡ÌËflÏ ÔÓ ÒÓÁ‰‡ÌË˛ Ë ı‡‡Í-
ÚÂËÒÚËÍÂ Ï‡ÍÂÓ‚ „ÂÌÓ‚, ÎÓÍ‡ÎËÁÓ‚‡ÌÌ˚ı Ì‡
˝ÚÓÈ ıÓÏÓÒÓÏÂ. 

ä‡Í ÔÓÍ‡Á‡ÌÓ ‚ Ì‡¯ÂÈ ‡·ÓÚÂ, NotI-STS-Ï‡ÍÂ-
˚ ÏÓÊÌÓ ‡ÒÒÏ‡ÚË‚‡Ú¸ Í‡Í ÛÌË‚ÂÒ‡Î¸Ì˚Â
Ï‡ÍÂ˚ „ÂÌÓ‚. éÌË ÌÂ ÒÔÂˆËÙË˜Ì˚ ÔÓ ÓÚÌÓ¯Â-
ÌË˛ Í ÓÚ‰ÂÎ¸Ì˚Ï „ÛÔÔ‡Ï „ÂÌÓ‚ Ë ÏÓ„ÛÚ ÔËÏÂ-
ÌflÚ¸Òfl ‰Îfl Ï‡ÍËÓ‚‡ÌËfl „ÂÌÓ‚ ËÁ ‡ÁÌ˚ı ÒÂ-
ÏÂÈÒÚ‚. Ç˚ÒÓÍËÈ ÍÓÌÒÂ‚‡ÚËÁÏ ÌÛÍÎÂÓÚË‰Ì˚ı ÔÓ-
ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ, ÔËÎÂ„‡˛˘Ëı Í NotI-Û˜‡ÒÚÍ‡Ï,
ÔÓÁ‚ÓÎflÂÚ ËÒÔÓÎ¸ÁÓ‚‡Ú¸ Ëı Ë ‰Îfl ÔÓËÒÍ‡ „ÂÌÓ‚ Û
‰Û„Ëı Ó„‡ÌËÁÏÓ‚, ‚ÔÎÓÚ¸ ‰Ó Ú‡ÍËı ÓÚ‰‡ÎÂÌÌ˚ı
„ÛÔÔ, Í‡Í ÏËÍÓÓ„‡ÌËÁÏ˚ [24]. NotI-STS-Ï‡ÍÂ-
˚ ÏÓ„ÛÚ ·˚Ú¸ Ò ÛÒÔÂıÓÏ ËÒÔÓÎ¸ÁÓ‚‡Ì˚ ÌÂ ÚÓÎ¸ÍÓ
‚ ÒÚÛÍÚÛÌÓÈ, ÌÓ Ë ‚ ÙÛÌÍˆËÓÌ‡Î¸ÌÓÈ „ÂÌÓÏËÍÂ.
ç‡ÔËÏÂ, ÔÓÍ‡Á‡Ì‡ ˝ÙÙÂÍÚË‚ÌÓÒÚ¸ NotI-ÏËÍÓ-
Ô‡ÌÂÎÂÈ ‰Îfl ‚˚fl‚ÎÂÌËfl ‚ „ÂÌÓÏÂ ˜ÂÎÓ‚ÂÍ‡ ÌÛÍÎÂÓ-
ÚË‰Ì˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ, ÔÓ‰‚Â„¯ËıÒfl ÏÂÚË-
ÎËÓ‚‡ÌË˛ (ËÎË ‰ÂÏÂÚËÎËÓ‚‡ÌË˛) ÔË ‡ÁÎË˜-
Ì˚ı ÓÌÍÓÎÓ„Ë˜ÂÒÍËı Á‡·ÓÎÂ‚‡ÌËflı [25]. ùÚÓÚ
ÔÓ‰ıÓ‰, Ì‡ Ì‡¯ ‚Á„Îfl‰, ÏÓÊÂÚ ÒÛ˘ÂÒÚ‚ÂÌÌÓ Ó·ÎÂ„-
˜ËÚ¸ ÔÓËÒÍ Ë ÎÓÍ‡ÎËÁ‡ˆË˛ ÌÓ‚˚ı ÓÌÍÓ„ÂÌÓ‚ Ë „Â-
ÌÓ‚-ÒÛÔÂÒÒÓÓ‚ Ë ÏÓÊÂÚ Ì‡ÈÚË ¯ËÓÍÓÂ ÔËÏÂ-
ÌÂÌËÂ ‚ ·Û‰Û˘ÂÏ. 

ê‡·ÓÚ‡ ‚˚ÔÓÎÌÂÌ‡ ÔË ÔÓ‰‰ÂÊÍÂ „‡ÌÚÓ‚ IN-
TAS (1306-2003), åËÌËÒÚÂÒÚ‚‡ Ó·‡ÁÓ‚‡ÌËfl Ë Ì‡-
ÛÍË êÓÒÒËÈÒÍÓÈ îÂ‰Â‡ˆËË (ÔÓ„‡ÏÏ‡ “èÓ‰-
‰ÂÊÍ‡ Ì‡Û˜Ì˚ı ¯ÍÓÎ”, çò-827.2003.4 Ë çò-
2093.2003.4), ‡ Ú‡ÍÊÂ êÓÒÒËÈÒÍÓ„Ó ÙÓÌ‰‡ ÙÛÌ‰‡-
ÏÂÌÚ‡Î¸Ì˚ı ËÒÒÎÂ‰Ó‚‡ÌËÈ (04-04-08154‡). 
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