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* ë ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÏÂÚÓ‰Ó‚ ÙËÎÓ„ÂÌÂÚË˜ÂÒÍÓ„Ó
‡Ì‡ÎËÁ‡ ÛÒÚ‡ÌÓ‚ÎÂÌÓ, ˜ÚÓ ‚ „ËÔÂ‚‡Ë‡·ÂÎ¸Ì˚ı ÒÂ„-
ÏÂÌÚ‡ı „Î‡‚ÌÓÈ ÌÂÍÓ‰ËÛ˛˘ÂÈ Ó·Î‡ÒÚË (ÉÇë1 Ë
ÉÇë2) ÏÚÑçä ÒÛ˘ÂÒÚ‚Û˛Ú “„Ófl˜ËÂ” ÚÓ˜ÍË – ÌÛÍ-
ÎÂÓÚË‰Ì˚Â ÔÓÁËˆËË, ÍÓÚÓ˚Â ı‡‡ÍÚÂËÁÛ˛ÚÒfl ÔÓ-
‚˚¯ÂÌÌÓÈ ÒÍÓÓÒÚ¸˛ ÏÛÚ‡ˆËÈ [1, 2]. ÉËÔÂ‚‡Ë‡-
·ÂÎ¸ÌÓÒÚ¸ ÌÛÍÎÂÓÚË‰Ì˚ı ÔÓÁËˆËÈ ÔË‚Ó‰ËÚ Í ÔÓfl‚-
ÎÂÌË˛ Ë‰ÂÌÚË˜Ì˚ı (Ô‡‡ÎÎÂÎ¸Ì˚ı) ÏÛÚ‡ˆËÈ ‚
ÙËÎÓ„ÂÌÂÚË˜ÂÒÍË ÌÂÓ‰ÒÚ‚ÂÌÌ˚ı ÚËÔ‡ı ÏÚÑçä. 

èÓ‚Â‰ÂÌÌ˚È Ì‡ÏË ‡ÌÂÂ ‡Ì‡ÎËÁ ÏÛÚ‡ˆËÓÌÌ˚ı
ÒÔÂÍÚÓ‚ ÉÇë1 ÏÚÑçä ÔÓÁ‚ÓÎËÎ ‚˚fl‚ËÚ¸ ˜ÂÚ˚Â
ÍÎ‡ÒÒ‡ ÌÛÍÎÂÓÚË‰Ì˚ı Û˜‡ÒÚÍÓ‚, ı‡‡ÍÚÂËÁÛ˛˘Ëı-
Òfl ‡ÁÎË˜ÌÓÈ ÒÚÂÔÂÌ¸˛ ‚‡Ë‡·ÂÎ¸ÌÓÒÚË [1]. Ç ‰‚Ûı
ËÁ ÌËı Ì‡ıÓ‰flÚÒfl “„Ófl˜ËÂ” ÚÓ˜ÍË, ‡ Ó‰ËÌ ÍÎ‡ÒÒ
‚ÍÎ˛˜‡ÂÚ Ó˜Â‚Ë‰Ì˚Â “ıÓÎÓ‰Ì˚Â” Ò‡ÈÚ˚, ÍÓÎË˜Â-
ÒÚ‚Ó ÌÂÁ‡‚ËÒËÏ˚ı (Ô‡‡ÎÎÂÎ¸Ì˚ı) ÏÛÚ‡ˆËÈ ‚ ÍÓÚÓ-
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˚ı ÍÓÎÂ·ÎÂÚÒfl ÓÚ 0 ‰Ó 2. äÓÌÚÂÍÒÚÌ˚È ‡Ì‡ÎËÁ
ÉÇë1 ÔÓÁ‚ÓÎËÎ ‚˚fl‚ËÚ¸ ‰‚‡ ÚËÔ‡ ÍÓÌÒÂÌÒÛÒÌ˚ı ÔÓ-
ÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ “„Ófl˜Ëı” ÚÓ˜ÂÍ ‚ ÔÓÎÓÊÂÌËË
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 – Î˛·ÓÈ ÌÛÍÎÂÓÚË‰; “„Ófl˜‡fl” ÚÓ˜Í‡
ÔÓ‰˜ÂÍÌÛÚ‡). ëÎÂ‰ÛÂÚ ÓÚÏÂÚËÚ¸, ˜ÚÓ ˜‡ÒÚÌ˚Ï ÒÎÛ-
˜‡ÂÏ ÍÓÌÒÂÌÒÛÒ‡ 
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ÌÓÒÚ¸ 
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, ÍÓÚÓ‡fl, Í‡Í ÔÓÍ‡Á‡ÌÓ ‡ÌÂÂ [1, 2],
ÏÓÊÂÚ ·˚Ú¸ Í‡Í „ËÔÂ‚‡Ë‡·ÂÎ¸ÌÓÈ, Ú‡Í Ë ÍÓÌÒÂ-
‚‡ÚË‚ÌÓÈ. åÂÊ‰Û ÚÂÏ ËÁ‚ÂÒÚÌÓ, ˜ÚÓ ÌÂÍÓÚÓ˚Â
Û˜‡ÒÚÍË ÉÇë1 ‚ ÏÚÑçä Ô‡ÍÚË˜ÂÒÍË ÏÓÌÓÏÓÙ-
Ì˚Â (Ú.Â. ‚ ÌËı ÔÓÎÌÓÒÚ¸˛ ÓÚÒÛÚÒÚ‚Û˛Ú ÏÛÚ‡ˆËË, ‚
ÚÓ ‚ÂÏfl Í‡Í ÍÎ‡ÒÒ “ıÓÎÓ‰Ì˚ı” ÚÓ˜ÂÍ ¯ËÂ Ë ‚ÍÎ˛-
˜‡ÂÚ 0–2 ÏÛÚ‡ˆËË [1]), Ó‰Ì‡ÍÓ ÂÁÛÎ¸Ú‡Ú˚ ËÁÛ˜ÂÌËfl
ÏÓÌÓÏÓÙËÁÏ‡ ‚ Ó˜ÂÌ¸ ·ÓÎ¸¯ÓÈ ÒÚÂÔÂÌË Á‡‚ËÒflÚ
ÓÚ ‡ÁÏÂÓ‚ ·‡Á ‰‡ÌÌ˚ı Ë ÓÚ ÚÓ„Ó, Ì‡ÒÍÓÎ¸ÍÓ ‚
ÌËı Û˜ÚÂÌÓ ˝ÚÌÓ‡ÒÓ‚ÓÂ ‡ÁÌÓÓ·‡ÁËÂ. ãË¯¸ ‚
ÔÓÒÎÂ‰ÌËÂ „Ó‰˚ ÒÚ‡ÎË ÔÓfl‚ÎflÚ¸Òfl ‰‡ÌÌ˚Â Ó· ËÁ-
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CAT

 

 ‚Ó ‚ÚÓ-
Ë˜Ì˚ı ÒÚÛÍÚÛ‡ı Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚ÛÂÚ Ó· ÓÚÒÛÚÒÚ‚ËË Ò‚flÁË ÏÂÊ‰Û ÔÓÎÓÊÂÌËÂÏ “ıÓÎÓ‰ÌÓÈ” ÚÓ˜ÍË Ë ÚË-
ÔÓÏ ÒÚÛÍÚÛ˚ Û˜‡ÒÚÍ‡ ÏÚÑçä.

 

äÎ˛˜Â‚˚Â ÒÎÓ‚‡

 

: ÏËÚÓıÓÌ‰Ë‡Î¸Ì‡fl Ñçä ˜ÂÎÓ‚ÂÍ‡, „Î‡‚Ì‡fl ÌÂÍÓ‰ËÛ˛˘‡fl Ó·Î‡ÒÚ¸, „ËÔÂ‚‡Ë‡-
·ÂÎ¸Ì˚È ÒÂ„ÏÂÌÚ 1, “ıÓÎÓ‰Ì˚Â” ÚÓ˜ÍË, ‚ÚÓË˜Ì‡fl ÒÚÛÍÚÛ‡ Ñçä.

“

 

COLD

 

” 

 

SPOTS

 

 

 

IN

 

 

 

HYPERVARIABLE

 

 

 

SEGMENT

 

 1 

 

OF

 

 

 

HUMAN

 

 

 

MITOCHONDRIAL

 

 

 

DNA

 

, 

 

by

 

B

 

.

 

 A

 

.

 

 Malyarchuk

 

* (

 

Institute

 

 

 

of

 

 

 

Biological

 

 

 

Problems

 

 

 

of

 

 

 

the

 

 

 

North

 

, Far-East Division, 

 

Russian

 

 

 

Academy

 

 

 

of
Sciences

 

, 

 

Magadan

 

, 685000 

 

Russia

 

; *

 

e

 

-

 

mail

 

: 

 

malyarchuk

 

@

 

ibpn

 

.

 

ru

 

). 

 

Analysis

 

 

 

of

 

 

 

distribution

 

 

 

of

 

 

 

mutations
in

 

 

 

hypervariable

 

 

 

segment

 

 1 (

 

HVS

 

1) 

 

of

 

 

 

mitochondrial

 

 

 

DNA

 

 (

 

mtDNA

 

) 

 

in

 

 

 

data

 

 

 

set

 

 

 

of

 

 

 

more

 

 

 

than

 

 37000 

 

indi-
viduals

 

, 

 

representing

 

 

 

different

 

 

 

regions

 

 

 

of

 

 

 

the

 

 

 

world

 

, 

 

allowed

 

 

 

one

 

 

 

to

 

 

 

estimate

 

 

 

the

 

 

 

mutation

 

 

 

processes

 

 

 

inten-
sity

 

 

 

and

 

 

 

peculiarity

 

 

 

of

 

 

 

mtDNA

 

 “

 

cold

 

” 

 

spots

 

 

 

distribution

 

. 

 

Results

 

 

 

of

 

 

 

analysis

 

 

 

of

 

 

 

structure

 

-

 

function

 

 

 

organiza-
tion

 

 

 

and

 

 

 

variability

 

 

 

of

 

 

 

the

 

 

 

mtDNA

 

 

 

fragment

 

 

 

under

 

 

 

study

 

 

 

revealed

 

 

 

that

 

 

 

decrease

 

 

 

of

 

 

 

variability

 

 

 

is

 

 

 

character-
istic

 

 

 

for

 

 

 

HVS

 

1 

 

sequences

 

 

 

with

 

 

 

probable

 

 

 

functional

 

 

 

importance

 

. Analysis of distribution of “cold” spots
CAT in secondary structures testified against the correlation between “cold” spot location and mtDNA
structure type. 

Key words: human mitochondrial DNA, major non-coding region, hypervariable segment 1, “cold” spots,
DNA secondary structures. 

ìÑä 575.174:599.9

ÉÂÌÓÏËÍ‡. í‡ÌÒÍËÔÚÓÏËÍ‡. ÔÓÚÂÓÏËÍ‡



åéãÖäìãüêçÄü ÅàéãéÉàü      ÚÓÏ 42      ‹ 3      2008

“ïéãéÑçõÖ” íéóäà ÉàèÖêÇÄêàÄÅÖãúçéÉé ëÖÉåÖçíÄ 455

ÏÂÌ˜Ë‚ÓÒÚË ÏÚÑçä ‚ ÔÓÔÛÎflˆËflı ÍÓÂÌÌÓ„Ó Ì‡-
ÒÂÎÂÌËfl ûÊÌÓÈ ÄÁËË, Ä‚ÒÚ‡ÎËË Ë ÄÏÂËÍË, ˜ÚÓ
ÔÓÁ‚ÓÎflÂÚ ÔÓ‰ÓÈÚË Í ‡Ì‡ÎËÁÛ ‡ÒÔÂ‰ÂÎÂÌËfl “ıÓ-
ÎÓ‰Ì˚ı” ÚÓ˜ÂÍ Ò ·ÓÎ¸¯ÂÈ ÒÚÂÔÂÌ¸˛ Ì‡‰ÂÊÌÓÒÚË. 

ñÂÎ¸ Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚ˚ ÒÓÒÚÓflÎ‡ ‚ ‡Ì‡ÎËÁÂ
‡ÒÔÂ‰ÂÎÂÌËfl ÏÛÚ‡ˆËÈ ‚ ÉÇë1 ÏÚÑçä ‚ Ï‡ÒÒË‚Â
‰‡ÌÌ˚ı, ÔÓÎÛ˜ÂÌÌ˚ı ·ÓÎÂÂ ˜ÂÏ ÓÚ 37000 ˜ÂÎÓ‚ÂÍ
ËÁ ‡ÁÎË˜Ì˚ı Â„ËÓÌÓ‚ ÏË‡. 

ùäëèÖêàåÖçíÄãúçÄü óÄëíú

êÂÍÓÌÒÚÛÍˆËfl ÏÛÚ‡ˆËÓÌÌÓ„Ó ÒÔÂÍÚ‡ ÉÇë1
ÏÚÑçä. ÑÎfl Ú‡ÍÓÈ ÂÍÓÌÒÚÛÍˆËË ÌÂ‰ÓÒÚ‡ÚÓ˜ÌÓ
Ó‰ÌËı ÚÓÎ¸ÍÓ ‰‡ÌÌ˚ı Ó ‡ÒÔÂ‰ÂÎÂÌËË ‚‡Ë‡·ÂÎ¸-
Ì˚ı ÔÓÁËˆËÈ ‚‰ÓÎ¸ Û˜‡ÒÚÍ‡ Ñçä. ç‡Ë·ÓÎÂÂ ÚÓ˜-
ÌÛ˛ ÓˆÂÌÍÛ ‡ÒÔÂ‰ÂÎÂÌËfl “„Ófl˜Ëı” ÚÓ˜ÂÍ ‚
ÉÇë1 ÏÚÑçä ÏÓÊÂÚ ‰‡Ú¸ ‡Ì‡ÎËÁ ËÁÏÂÌ˜Ë‚ÓÒÚË
ÌÛÍÎÂÓÚË‰Ì˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ ÉÇë1, Ó·˙-
Â‰ËÌÂÌÌ˚ı ‚ ÏÓÌÓÙËÎÂÚË˜ÂÒÍËÂ ÍÎ‡ÒÚÂ˚ („ÛÔ-
Ô˚ ÏÚÑçä) Ì‡ ÓÒÌÓ‚‡ÌËË ‰‡ÌÌ˚ı Ó ÔÓÎËÏÓÙËÁÏÂ
ÍÓ‰ËÛ˛˘Ëı Û˜‡ÒÚÍÓ‚ ÏÚÑçä, ÚÂÏÔ˚ ËÁÏÂÌ˜Ë‚Ó-
ÒÚË ÍÓÚÓ˚ı ÁÌ‡˜ËÚÂÎ¸ÌÓ ÌËÊÂ, ˜ÂÏ ‚ ÉÇë1 [1–3].
èË ‚˚‰ÂÎÂÌËË „ÛÔÔ ÏÚÑçä Û˜ËÚ˚‚‡˛Ú ‚‡Ë‡Ì-
Ú˚ ÔÓÎËÏÓÙËÁÏ‡ ÉÇë1 ‚ ÚÂı ÒÎÛ˜‡flı, ÍÓ„‰‡ ÓÌË
fl‚Îfl˛ÚÒfl „ÛÔÔÓÒÔÂˆËÙË˜ÂÒÍËÏË. í‡ÍËÏ Ó·‡-
ÁÓÏ, ‚ ÒÓÓÚ‚ÂÚÒÚ‚ËË Ò ÔËÌflÚÓÈ Ì‡ÏË ‡ÌÂÂ ÏÂÚÓ-
‰ÓÎÓ„ËÂÈ [1, 2], ‚ ÔÂ‰ÂÎ‡ı Í‡Ê‰ÓÈ „ÛÔÔ˚
ÏÚÑçä ÔÓ‚Â‰ÂÌ ÔÓËÒÍ ‚‡Ë‡·ÂÎ¸Ì˚ı ÔÓÁËˆËÈ ‚
ÉÇë1 Ë ÓÔÂ‰ÂÎÂÌÓ ÍÓÎË˜ÂÒÚ‚Ó Ô‡‡ÎÎÂÎ¸Ì˚ı
ÏÛÚ‡ˆËÈ ‚ ‡ÁÎË˜Ì˚ı „ÛÔÔ‡ı ÏÚÑçä. èÓ‰ Ô‡‡Î-
ÎÂÎ¸Ì˚ÏË ÏÛÚ‡ˆËflÏË ÔÓÌËÏ‡˛Ú Ë‰ÂÌÚË˜Ì˚Â ‚‡-
Ë‡ÌÚ˚ ÔÓÎËÏÓÙËÁÏ‡, ‚ÓÁÌËÍ¯ËÂ ÌÂÁ‡‚ËÒËÏÓ ‚
‡ÁÎË˜Ì˚ı „ÛÔÔ‡ı ÏÚÑçä.

Ç Ì‡ÒÚÓfl˘ÂÈ ‡·ÓÚÂ ÔÓ‡Ì‡ÎËÁËÓ‚‡ÌÓ ÌÂ-
ÒÍÓÎ¸ÍÓ Ì‡·ÓÓ‚ ÔÓÔÛÎflˆËÓÌÌ˚ı ‰‡ÌÌ˚ı. àÁÏÂÌ˜Ë-
‚ÓÒÚ¸ ÉÇë1 ÏÚÑçä ÔÓ‡Ì‡ÎËÁËÓ‚‡Ì‡ ‚ ‚˚·ÓÍÂ
ËÁ 7482 ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ ÉÇë1 ÏÚÑçä (ÏÂÊ‰Û
ÔÓÁËˆËflÏË 16090–16365), ÔËÌ‡‰ÎÂÊ‡˘Ëı 88 „ÛÔ-
Ô‡Ï ÏÚÑçä, Í‡Í ÓÔËÒ‡ÌÓ Ì‡ÏË ‡ÌÂÂ [2]. ùÚ‡ ·‡Á‡
‰‡ÌÌ˚ı ÔÂ‰ÒÚ‡‚ÎÂÌ‡ Ì‡ÒÂÎÂÌËÂÏ á‡Ô‡‰ÌÓÈ Ö‚‡-
ÁËË (n = 3834), ÇÓÒÚÓ˜ÌÓÈ Ö‚‡ÁËË (n = 801) Ë ÄÙË-
ÍË (n = 2847). ëÓÒÚ‡‚ „ÛÔÔ ÏÚÑçä ÔÓ Â„ËÓÌ‡Ï:
á‡Ô‡‰Ì‡fl Ö‚‡ÁËfl, 28 „ÛÔÔ (H, HV*, pre-V, pre-
HV, R*, T1, T*, J*, J1a, J1b, J2, K, U*, U1, U2, U3,
U4, U5, U7, U8a, U8b, N1a, N1b, N1c, N*, I, W, X);
ÇÓÒÚÓ˜Ì‡fl Ö‚‡ÁËfl, 34 „ÛÔÔ˚ (C, Z, M8a, D4, D5,
G2, G3, G4, E, M*, M7*, M7b, M7c, M9, M10, A,
N9a, N2, N*, Y, R9a, R*, F*, F1a, F1b, F1c, F2, B*,
B4*, B4a, B4b, B5*, B5a, B5b); ÄÙËÍ‡, 26 „ÛÔÔ
(L0a1, L0a2, L1b, L1c*, L1c1, L1c2, L1c3, L1d, L1e,
L2a*, L2a1a, L2a1b, L2b, L2c, L2d1, L2d2, L3b1,
L3b2, L3d, L3e1, L3e2, L3e3, L3e4, L3f*, L3f1, L3g). 

ÄÌ‡ÎËÁ ËÁÏÂÌ˜Ë‚ÓÒÚË ÉÇë1 ÏÚÑçä. Ç ÔÓÔÛÎfl-
ˆËflı ûÊÌÓÈ ÄÁËË (àÌ‰Ëfl, è‡ÍËÒÚ‡Ì, à‡Ì, äËÚ‡È,
í‡ËÎ‡Ì‰, Å‡Ì„Î‡‰Â¯) ËÁÏÂÌ˜Ë‚ÓÒÚ¸ ÉÇë1 ÏÚÑçä
‡Ì‡ÎËÁËÓ‚‡ÎË Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ·‡Á˚ ‰‡ÌÌ˚ı [4]
(n = 4653); ‚ ÔÓÔÛÎflˆËflı ÍÓÂÌÌÓ„Ó Ì‡ÒÂÎÂÌËfl ëÂ-
‚ÂÌÓÈ Ë ûÊÌÓÈ ÄÏÂËÍË – ·‡Á˚ ‰‡ÌÌ˚ı [5]

(n = 601); ‚ ÔÓÔÛÎflˆËflı ÍÓÂÌÌÓ„Ó Ì‡ÒÂÎÂÌËfl ëÂ-
‚ÂÌÓÈ ÄÁËË (ûÊÌ‡fl ëË·Ë¸, åÓÌ„ÓÎËfl, äÓÂfl,
í‡‰ÊËÍËÒÚ‡Ì Ë à‡Ì) – ·‡Á˚ ‰‡ÌÌ˚ı [6] (n = 1432);
Û Ì‡ÒÂÎÂÌËfl Ä‚ÒÚ‡ÎËË, åÂÎ‡ÌÂÁËË Ë è‡ÔÛ‡ çÓ‚ÓÈ
É‚ËÌÂË – ·‡Á˚ ‰‡ÌÌ˚ı mtDB [7] (n = 1865). èÓ‡Ì‡-
ÎËÁËÓ‚‡Ì‡ Ú‡ÍÊÂ ·‡Á‡ ‰‡ÌÌ˚ı “HV1_polymorphic”
[8] (n = 21141). ùÚ‡ ·‡Á‡ ‰‡ÌÌ˚ı ÔÂ‰ÒÚ‡‚ÎÂÌ‡, „Î‡‚-
Ì˚Ï Ó·‡ÁÓÏ, “Â‚Ó-‡ÏÂËÍ‡ÌÒÍËÏ” Ì‡ÒÂÎÂÌËÂÏ
ëòÄ. í‡ÍËÏ Ó·‡ÁÓÏ, ‚ÒÂ„Ó ÔÓ‡Ì‡ÎËÁËÓ‚‡Ì˚
37174 ÌÛÍÎÂÓÚË‰Ì˚ı ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË ÉÇë1.
ãËÌËË ÏÚÑçä ËÁ ·‡Á ‰‡ÌÌ˚ı ‚ÍÎ˛˜ÂÌ˚ ‚ ÒÓÒÚ‡‚
ÛÔÓÏflÌÛÚ˚ı 88 „ÛÔÔ ÏÚÑçä, ÔÓÒÍÓÎ¸ÍÛ ÓÌË ÔÓÎ-
ÌÓÒÚ¸˛ Óı‚‡Ú˚‚‡˛Ú ÒÛ˘ÂÒÚ‚Û˛˘ÂÂ ‡ÁÌÓÓ·‡-
ÁËÂ ‚‡Ë‡ÌÚÓ‚ ÏÚÑçä ˜ÂÎÓ‚ÂÍ‡. çÂÍÓÚÓ˚Â Â‰-
ÍËÂ „ÛÔÔ˚ ÏÚÑçä, ı‡‡ÍÚÂÌ˚Â ‰Îfl Ì‡ÒÂÎÂÌËfl
Ä‚ÒÚ‡ÎËË, çÓ‚ÓÈ É‚ËÌÂË Ë û„Ó-ÇÓÒÚÓ˜ÌÓÈ
ÄÁËË, ‚ÍÎ˛˜ÂÌ˚ Ì‡ ‰‡ÌÌÓÏ ˝Ú‡ÔÂ ËÒÒÎÂ‰Ó‚‡ÌËÈ ‚
ÒÓÒÚ‡‚ Ô‡‡„ÛÔÔ R*, N* Ë M*.

åÛÚ‡ˆËË Û˜ËÚ˚‚‡ÎË ÓÚÌÓÒËÚÂÎ¸ÌÓ L-ˆÂÔË ÍÂÏ-
·Ë‰ÊÒÍÓÈ ÂÙÂÂÌÚÌÓÈ ÏÚÑçä ˜ÂÎÓ‚ÂÍ‡ [9]. ÇÓ
‚ÒÂı ÒÎÛ˜‡flı ÌÂ Û˜ËÚ˚‚‡ÎË ÚÓ˜Â˜Ì˚Â ËÌÒÂˆËË Ë ‰Â-
ÎÂˆËË, ‡ Ú‡ÍÊÂ Ú‡ÌÒ‚ÂÒËË ‚ ÌÂÒÚ‡·ËÎ¸ÌÓÏ Û˜‡ÒÚÍÂ
ÉÇë1, ‡ÒÔÓÎÓÊÂÌÌÓÏ ÏÂÊ‰Û ÔÓÁËˆËflÏË 16184–
16193. ÇÚÓË˜ÌÛ˛ ÒÚÛÍÚÛÛ Û˜‡ÒÚÍÓ‚ ÏÚÑçä Â-
ÍÓÌÒÚÛËÓ‚‡ÎË Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÍÓÏÔ¸˛ÚÂÌÓÈ
ÔÓ„‡ÏÏ˚ RNAdraw 1.1b2 (ëòÄ). 

êÖáìãúíÄíõ à éÅëìÜÑÖçàÖ

ç‡ ËÒÛÌÍÂ ÔÓÍ‡Á‡Ì ÂÍÓÌÒÚÛËÓ‚‡ÌÌ˚È ÏÛÚ‡-
ˆËÓÌÌ˚È ÒÔÂÍÚ ÉÇë1 ÏÚÑçä ˜ÂÎÓ‚ÂÍ‡. ÄÌ‡ÎËÁ
ÒÚÓÎ¸ Ó·¯ËÌÓ„Ó Ì‡·Ó‡ ÔÓÔÛÎflˆËÓÌÌ˚ı ‰‡ÌÌ˚ı
ÔÓÁ‚ÓÎËÎ ‚˚fl‚ËÚ¸ ÔÓÁËˆËË, ı‡‡ÍÚÂËÁÛ˛˘ËÂÒfl
ÌËÁÍÓÈ ‚‡Ë‡·ÂÎ¸ÌÓÒÚ¸˛, ‚ ÚÓÏ ̃ ËÒÎÂ ÔÓÁËˆËË, ‚ ÍÓ-
ÚÓ˚ı ‚ ÔÓ‡Ì‡ÎËÁËÓ‚‡ÌÌ˚ı 88 „ÛÔÔ‡ı ÏÚÑçä
Ó·Ì‡ÛÊÂÌ˚ ÓÚ 0 ‰Ó 2 ÌÂÁ‡‚ËÒËÏ˚ı (Ô‡‡ÎÎÂÎ¸Ì˚ı)
ÏÛÚ‡ˆËÈ Ì‡ Ò‡ÈÚ, Ë ÍÓÚÓ˚Â ‚ıÓ‰flÚ (ÒÓ„Î‡ÒÌÓ Ì‡¯ËÏ
ÔÂ‰˚‰Û˘ËÏ ËÒÒÎÂ‰Ó‚‡ÌËflÏ [1]) ‚ ÒÓÒÚ‡‚ ÍÎ‡ÒÒ‡ “ıÓ-
ÎÓ‰Ì˚ı” ÚÓ˜ÂÍ (Ú‡·Î. 1). ùÚÓÚ ÍÎ‡ÒÒ ÔÂ‰ÒÚ‡‚ÎÂÌ 115
ÔÓÁËˆËflÏË, ̃ ÚÓ ÒÓÒÚ‡‚ÎflÂÚ 42% ÓÚ ‡ÁÏÂ‡ ËÒÒÎÂ‰Ó-
‚‡ÌÌÓ„Ó Û˜‡ÒÚÍ‡ ÉÇë1. ÇË‰ÌÓ, ˜ÚÓ ÉÇë1 ÏÚÑçä,
ÍÓÏÂ ÓÚ‰ÂÎ¸Ì˚ı “ıÓÎÓ‰Ì˚ı” ÚÓ˜ÂÍ, cÓ‰ÂÊ‡Ú Ú‡Í-
ÊÂ ÍÓÓÚÍËÂ ÌÛÍÎÂÓÚË‰Ì˚Â ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚË,
ı‡‡ÍÚÂËÁÛ˛˘ËÂÒfl ÌËÁÍÓÈ ‚‡Ë‡·ÂÎ¸ÌÓÒÚ¸˛. ùÚÓ
Û˜‡ÒÚÍË 16096–16103, 16105–16107, 16115–16123,
16137–16139, 16155–16157, 16159–16161, 16197–
16202, 16236–16238, 16251–16253, 16275–16277,
16279–16282, 16306–16308, 16313–16315, 16328–
16330, 16332–16334, 16337–16341, 16345–16351. éÚ-
ÒÛÚÒÚ‚ËÂ ÔÓÎËÏÓÙËÁÏ‡ Ó·Ì‡ÛÊÂÌÓ ‚ 29 ÌÛÍÎÂÓ-
ÚË‰Ì˚ı ÔÓÁËˆËflı, ˜ÚÓ ÒÓÒÚ‡‚ÎflÂÚ 10.5% ÓÚ ‡ÁÏÂ‡
ÔÓ‡Ì‡ÎËÁËÓ‚‡ÌÌÓ„Ó Û˜‡ÒÚÍ‡ ÏÚÑçä.

äÓÌÒÂ‚‡ÚË‚ÌÓÒÚ¸ ÌÂÍÓÚÓ˚ı Û˜‡ÒÚÍÓ‚ ÏÚÑçä
ÏÓÊÂÚ ·˚Ú¸ Ó·ÛÒÎÓ‚ÎÂÌ‡ Ëı ÙÛÌÍˆËÓÌ‡Î¸ÌÓÈ ÁÌ‡-
˜ËÏÓÒÚ¸˛, ÔÓÒÍÓÎ¸ÍÛ ‚ ÉÇë1 Ì‡ıÓ‰flÚÒfl ˝ÎÂÏÂÌÚ˚,
ÌÂÓ·ıÓ‰ËÏ˚Â ‰Îfl ËÌËˆË‡ˆËË Ë Â„ÛÎflˆËË ÔÓˆÂÒÒÓ‚
ÂÔÎËÍ‡ˆËË Ë Ú‡ÌÒÍËÔˆËË ÏËÚÓıÓÌ‰Ë‡Î¸ÌÓ„Ó „Â-
ÌÓÏ‡. èÓÌËÊÂÌÌ‡fl ËÁÏÂÌ˜Ë‚ÓÒÚ¸ Ì‡·Î˛‰‡ÂÚÒfl, Ì‡-
ÔËÏÂ, ‚ SP-Û˜‡ÒÚÍÂ (16104–16106) Ë ‚ Ó·Î‡ÒÚË ÚÂ-
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å‡Îfl˜ÛÍ

ÏËÌ‡ˆËË ÒËÌÚÂÁ‡ 7S Ñçä (TAS), ‡ÒÔÓÎÓÊÂÌÌÓÈ
ÏÂÊ‰Û ÔÓÁËˆËflÏË 16157 Ë 16172. ÑÓ‚ÓÎ¸ÌÓ ÍÓÌÒÂ-
‚‡ÚË‚Ì‡fl ÎË¯¸ 5'-ÍÓÌˆÂ‚‡fl Ó·Î‡ÒÚ¸ TAS ÏÂÊ‰Û ÔÓ-
ÁËˆËflÏË 16155–16157 Ë 16159–16161. èÓÌËÊÂÌÌ‡fl
ËÁÏÂÌ˜Ë‚ÓÒÚ¸ ı‡‡ÍÚÂÌ‡ Ë ‰Îfl ÍÓÌÚÓÎ¸ÌÓ„Ó ˝ÎÂ-
ÏÂÌÚ‡ CE (ÏÂÊ‰Û ÔÓÁËˆËflÏË 16194–16208). ùÚÓÚ
Û˜‡ÒÚÓÍ ÒÓ‰ÂÊËÚ ˆÂÎ˚È fl‰ “ıÓÎÓ‰Ì˚ı” ÚÓ˜ÂÍ
(16194, 16195, 16197–16202, 16204, 16205, 16208). 

èÓ˜ÚË ÔÓÎÓ‚ËÌ‡ ÍÓÌÒÂ‚‡ÚË‚Ì˚ı Û˜‡ÒÚÍÓ‚
ÉÇë1, ÛÍ‡Á‡ÌÌ˚ı ‚ Ú‡·Î. 2, ËÏÂÂÚ ‚Ë‰ CAT (16099–
16101, 16159–16161, 16306–16308, 16313–16315 Ë

16332–16334). éÌË ‚ıÓ‰flÚ ‚ ÒÓÒÚ‡‚ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸-
ÌÓÒÚË GTACAT, ı‡‡ÍÚÂÌÓÈ ‰Îfl Û˜‡ÒÚÍÓ‚ ÏÚÑçä,
‡ÒÒÓˆËËÓ‚‡ÌÌ˚ı Ò ÚÂÏËÌ‡ˆËÂÈ Ú‡ÌÒÍËÔˆËË:
ETAS1 (16081–16138), TAS (16157–16172) Ë ETAS2
(16294–16353). ëÎÂ‰ÛÂÚ ÓÚÏÂÚËÚ¸, ˜ÚÓ ˝Ú‡ ÔÓÒÎÂ-
‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸ ÏÓÊÂÚ ·˚Ú¸ Í‡Í „ËÔÂ‚‡Ë‡·ÂÎ¸-
ÌÓÈ, Ú‡Í Ë ÍÓÌÒÂ‚‡ÚË‚ÌÓÈ. í‡Í, ‚ Û˜‡ÒÚÍ‡ı 16096–
16101, 16156–16161 Ë 16329–16334 ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸-
ÌÓÒÚ¸ GTACAT Ô‡ÍÚË˜ÂÒÍË ÏÓÌÓÏÓÙÌ‡fl, ‚ ÚÓ
‚ÂÏfl Í‡Í Û˜‡ÒÚÓÍ 16303–16315 ÒÓ‰ÂÊËÚ ‰‚‡
Û˜‡ÒÚÍ‡ GTACAT, ÍÓÚÓ˚Â ‚ Ó·ÓËı ÒÎÛ˜‡flı ËÏÂ˛Ú

ëÔÂÍÚ ÏÛÚ‡ˆËÈ ‚ ÉÇë1 ÏÚÑçä ˜ÂÎÓ‚ÂÍ‡. óËÒÎ‡ Ì‡‰ ‡ÁÓÚËÒÚ˚ÏË ÓÒÌÓ‚‡ÌËflÏË ÔÓÍ‡Á˚‚‡˛Ú ÍÓÎË˜ÂÒÚ‚Ó ÌÂÁ‡‚ËÒËÏ˚ı
ÏÛÚ‡ˆËÈ, ÔÓËÁÓ¯Â‰¯Ëı ‚ 88 ÙËÎÓ„ÂÌÂÚË˜ÂÒÍËı „ÛÔÔ‡ı ÏÚÑçä. èÓ‰˜ÂÍÌÛÚ˚ Û˜‡ÒÚÍË Ñçä, ‚ıÓ‰fl˘ËÂ ‚ ÒÚÂ·ÎË ̄ ÔË-
ÎÂ˜Ì˚ı ÒÚÛÍÚÛ, ÒÓ„Î‡ÒÌÓ ÂÁÛÎ¸Ú‡Ú‡Ï ‡Ì‡ÎËÁ‡ ‚ÚÓË˜ÌÓÈ ÒÚÛÍÚÛ˚ ÉÇë1 ÏÚÑçä. CAT-Û˜‡ÒÚÍË ÏÚÑçä ‚˚‰ÂÎÂÌ˚
Ï‡Î˚ÏË ÔÓÔËÒÌ˚ÏË ·ÛÍ‚‡ÏË.

í‡·ÎËˆ‡ 1.   “ïÓÎÓ‰Ì˚Â” ÚÓ˜ÍË ‚ ÉÇë1 ÏÚÑçä ˜ÂÎÓ‚ÂÍ‡

óËÒÎÓ Ô‡‡ÎÎÂÎ¸Ì˚ı 
ÏÛÚ‡ˆËÈ Ì‡ Ò‡ÈÚ çÛÍÎÂÓÚË‰Ì‡fl ÔÓÁËˆËfl

0−2 16090, 16091, 16096–16103, 16105–16107, 16109, 16110, 16112, 16115–16123, 16125, 
16127, 16128, 16130, 16132, 16133, 16135, 16137–16139, 16141, 16143, 16149, 16151, 
16152, 16155–16157, 16159–16161, 16165, 16177, 16182, 16190, 16191, 16194, 16195, 
16197–16202, 16204, 16205, 16208, 16210, 16225, 16226, 16228, 16229, 16236–16238, 
16246, 16251–16253, 16267, 16268, 16272, 16273, 16275–16277, 16279–16282, 16285, 
16306–16308, 16313–16315, 16323, 16326, 16328–16330, 16332–16334, 16337–16341, 
16345–16351, 16361, 16363, 16364
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“„Ófl˜Û˛” ÚÓ˜ÍÛ ‚ ÔÂ‚ÓÏ ËÁ ‰‚Ûı ÓÒÚ‡ÚÍÓ‚ ÚËÏË-
Ì‡. åÓÊÌÓ ÔÂ‰ÔÓÎÓÊËÚ¸, ˜ÚÓ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ-
ÒÚË GTACAT ÔËÌËÏ‡˛Ú Û˜‡ÒÚËÂ ‚ ÙÓÏËÓ‚‡ÌËË
‚ÚÓË˜Ì˚ı ÒÚÛÍÚÛ, ÔÓÒÍÓÎ¸ÍÛ ÓÌË Ó„‡ÌËÁÓ‚‡Ì˚
‚ ‚Ë‰Â ÔflÏ˚ı ÔÓ‚ÚÓÓ‚, ˜‡ÒÚË˜ÌÓ ËÌ‚ÂÚËÓ‚‡Ì˚
ÔÓ ÓÚÌÓ¯ÂÌË˛ ‰Û„ Í ‰Û„Û Ë ÒÔÓÒÓ·Ì˚, Ú‡ÍËÏ Ó·-
‡ÁÓÏ, ÙÓÏËÓ‚‡Ú¸ ‡Î¸ÚÂÌ‡ÚË‚Ì˚Â Ô‡ÎËÌ‰ÓÏ-
ÌÓ-¯ÔËÎÂ˜Ì˚Â ÒÚÛÍÚÛ˚. àÁ‚ÂÒÚÌÓ, Ì‡ÔËÏÂ,
˜ÚÓ Û „˚ÁÛÌÓ‚ ETAS-Û˜‡ÒÚÍË, ‚ÍÎ˛˜‡˛˘ËÂ
GTACAT Ë Ëı ÔÓËÁ‚Ó‰Ì˚Â, ÙÓÏËÛ˛Ú Ó˜ÂÌ¸ ÒÚ‡-
·ËÎ¸Ì˚Â ‚ÚÓË˜Ì˚Â ÒÚÛÍÚÛ˚ ÒÓ ÒÚÂ·ÎÂÏ ËÁ
11−17 Ì. Ë ÔÂÚÎÂÈ ËÁ 5–9 Ì. [10]. ÅÓÎÂÂ ÚÓ„Ó, Û fl‰‡
‚Ë‰Ó‚ ÊË‚ÓÚÌ˚ı ÔÓ‚ÚÓflÂÏÓÒÚ¸ GTACAT-ÏÓÌÓÏÂ-
Ó‚ ‚ „Î‡‚ÌÓÈ ÌÂÍÓ‰ËÛ˛˘ÂÈ Ó·Î‡ÒÚË ÏÚÑçä ÔË-
‚Ó‰ËÚ Í ÔÓfl‚ÎÂÌË˛ ‡ÁÌÓÓ·‡ÁÌ˚ı ‚ÚÓË˜Ì˚ı
ÒÚÛÍÚÛ, ‡ÁÎË˜‡˛˘ËıÒfl Í‡Í ̃ ËÒÎÓÏ ̄ ÔËÎÂÍ, Ú‡Í Ë
˜ËÒÎÓÏ ÏÓÌÓÏÂÓ‚ ‚ ÒÚÂ·Îflı Ô‡ÎËÌ‰ÓÏÌÓ-¯ÔËÎÂ˜-
Ì˚ı ÒÚÛÍÚÛ [10]. ÇÔÓÎÌÂ ‚ÂÓflÚÌÓ, ˜ÚÓ ÔÓ‰Ó·Ì‡fl
Ó„‡ÌËÁ‡ˆËfl ı‡‡ÍÚÂÌ‡ Ë ‰Îfl „Î‡‚ÌÓÈ ÌÂÍÓ‰ËÛ˛-
˘ÂÈ Ó·Î‡ÒÚË ÏÚÑçä ˜ÂÎÓ‚ÂÍ‡. Ç Ú‡ÍÓÏ ÒÎÛ˜‡Â ÔÓ-
fl‚ÎÂÌËÂ Ë “„Ófl˜Ëı”, Ë “ıÓÎÓ‰Ì˚ı” ÚÓ˜ÂÍ ‚ ÔÓÒÎÂ‰Ó-
‚‡ÚÂÎ¸ÌÓÒÚflı GTACAT ÏÓÊÂÚ ÓÔÂ‰ÂÎflÚ¸Òfl Ëı ÔÓ-
ÎÓÊÂÌËÂÏ ‚Ó ‚ÚÓË˜Ì˚ı ÒÚÛÍÚÛ‡ı Ë Ó·˙flÒÌflÚ¸Òfl
Ú‡ÍËÏË ÒÔÂˆËÙË˜ÂÒÍËÏË ÏÂı‡ÌËÁÏ‡ÏË ÏÛÚ‡„ÂÌÂÁ‡,
Í‡Í, Ì‡ÔËÏÂ, ÍÓÂÍˆËfl ÌÂÒÓ‚Â¯ÂÌÌ˚ı „ÂÚÂÓ-
‰ÛÔÎÂÍÒÓ‚ ‚ ÒÓÒÚ‡‚Â Ô‡ÎËÌ‰ÓÏÌÓ-¯ÔËÎÂ˜Ì˚ı
ÒÚÛÍÚÛ. ë ˆÂÎ¸˛ ÔÓ‚ÂÍË ˝ÚÓ„Ó ÔÂ‰ÔÓÎÓÊÂÌËfl
Ì‡ÏË ËÁÛ˜ÂÌ ı‡‡ÍÚÂ ‡ÒÔÓÎÓÊÂÌËfl “ıÓÎÓ‰Ì˚ı”
ÚÓ˜ÂÍ ‚Ó ‚ÚÓË˜Ì˚ı ÒÚÛÍÚÛ‡ı Û˜‡ÒÚÍÓ‚ ÉÇë1
ÏÚÑçä. ë ÔÓÏÓ˘¸˛ ÔÓ„‡ÏÏ˚ RNAdraw 1.1b2 Â-
ÍÓÌÒÚÛËÓ‚‡Ì‡ Ó„‡ÌËÁ‡ˆËfl ‚ÚÓË˜ÌÓÈ ÒÚÛÍÚÛ˚
Û˜‡ÒÚÍ‡ ÉÇë1, ‡ÒÔÓÎÓÊÂÌÌÓ„Ó ÏÂÊ‰Û ÔÓÁËˆËflÏË

16070 Ë 16368. èÓÍ‡Á‡ÌÓ, ˜ÚÓ ˝ÚÓÚ Û˜‡ÒÚÓÍ ÏÚÑçä
ÒÓ‰ÂÊËÚ ‚ÓÒÂÏ¸ ¯ÔËÎÂ˜Ì˚ı ÒÚÛÍÚÛ, ‚ Ó„‡ÌËÁ‡-
ˆËË ÔflÚË ËÁ ÌËı ÔËÌËÏ‡˛Ú Û˜‡ÒÚËÂ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸-
ÌÓÒÚË GTACAT. é‰Ì‡ÍÓ ÚËÌÛÍÎÂÓÚË‰˚ CAT ‚ ÙÓ-
ÏËÓ‚‡ÌËË ÒÚÂ·ÎÂÈ ̄ ÔËÎÂÍ Ô‡ÍÚË˜ÂÒÍË ÌÂ Û˜‡ÒÚ‚Û-
˛Ú (ËÒÛÌÓÍ, Ú‡·Î. 2). äÓÌÒÂ‚‡ÚË‚Ì˚Â Û˜‡ÒÚÍË
ÉÇë1 ÏÚÑçä ˜ÂÎÓ‚ÂÍ‡, ÛÍ‡Á‡ÌÌ˚Â ‚ Ú‡·Î. 2, Ì‡ıÓ-
‰flÚÒfl Í‡Í ‚ ÔÂ‰ÂÎ‡ı ¯ÔËÎÂ˜Ì˚ı ÒÚÛÍÚÛ (‚ ÒÂÏË
ÒÎÛ˜‡flı – ‚ ÒÚÂ·Îflı ¯ÔËÎÂÍ Ë ‚ ˜ÂÚ˚Âı – ‚ ÔÂÚÎflı),
Ú‡Í Ë ‚ Û˜‡ÒÚÍ‡ı, ‡ÒÔÓÎÓÊÂÌÌ˚ı ÏÂÊ‰Û ̄ ÔËÎÂ˜Ì˚-
ÏË ÒÚÛÍÚÛ‡ÏË (ÒÂÏ¸ ÒÎÛ˜‡Â‚). 

í‡ÍËÏ Ó·‡ÁÓÏ, ‡Ì‡ÎËÁ ·ÓÎ¸¯Ó„Ó Ó·˙ÂÏ‡ ‰‡Ì-
Ì˚ı Ó· ËÁÏÂÌ˜Ë‚ÓÒÚË ÌÛÍÎÂÓÚË‰Ì˚ı ÔÓÒÎÂ‰Ó‚‡-
ÚÂÎ¸ÌÓÒÚÂÈ, ÓÚÌÓÒfl˘ËıÒfl Í ‡ÁÎË˜Ì˚Ï „ÛÔÔ‡Ï
ÏÚÑçä, ÔÓÁ‚ÓÎËÎ ÓˆÂÌËÚ¸ ËÌÚÂÌÒË‚ÌÓÒÚ¸ ÏÛÚ‡ˆË-
ÓÌÌ˚ı ÔÓˆÂÒÒÓ‚ Ë ÓÒÓ·ÂÌÌÓÒÚË ‡ÒÔÂ‰ÂÎÂÌËfl “ıÓ-
ÎÓ‰Ì˚ı” ÚÓ˜ÂÍ ‚ ÉÇë1 ÏÚÑçä. êÂÁÛÎ¸Ú‡Ú˚ ‡Ì‡ÎËÁ‡
ÒÚÛÍÚÛÌÓ-ÙÛÌÍˆËÓÌ‡Î¸ÌÓÈ Ó„‡ÌËÁ‡ˆËË Ë ËÁÏÂÌ-
˜Ë‚ÓÒÚË ˝ÚÓ„Ó Û˜‡ÒÚÍ‡ ÏÚÑçä ÔÓÁ‚ÓÎfl˛Ú Ò˜ËÚ‡Ú¸,
˜ÚÓ ÒÌËÊÂÌËÂ ËÁÏÂÌ˜Ë‚ÓÒÚË Ò‚flÁ‡ÌÓ, ‚ÓÁÏÓÊÌÓ, Ò
ÚÂÏË Û˜‡ÒÚÍ‡ÏË ÉÇë1, ÍÓÚÓ˚Â ËÏÂ˛Ú ÙÛÌÍˆËÓ-
Ì‡Î¸ÌÓÂ ÁÌ‡˜ÂÌËÂ. åÂÊ‰Û ÚÂÏ, ÂÁÛÎ¸Ú‡Ú˚ ‡Ì‡ÎËÁ‡
‡ÒÔÂ‰ÂÎÂÌËfl “ıÓÎÓ‰Ì˚ı” ÚÓ˜ÂÍ CAT ‚Ó ‚ÚÓË˜-
Ì˚ı ÒÚÛÍÚÛ‡ı ÛÍ‡Á˚‚‡˛Ú Ì‡ ÓÚÒÛÚÒÚ‚ËÂ Ò‚flÁË
ÏÂÊ‰Û ÔÓÎÓÊÂÌËÂÏ “ıÓÎÓ‰ÌÓÈ” ÚÓ˜ÍË Ë ÚËÔÓÏ
ÒÚÛÍÚÛ˚ Û˜‡ÒÚÍ‡ ÏÚÑçä. 

Ä‚ÚÓ ‚˚‡Ê‡ÂÚ ·Î‡„Ó‰‡ÌÓÒÚ¸ å.Ç. ÑÂÂÌÍÓ
(àÅèë ÑÇé êÄç) Á‡ ÔÓÏÓ˘¸ ‚ ÔÓ‚Â‰ÂÌËË ‰‡ÌÌÓ-
„Ó ËÒÒÎÂ‰Ó‚‡ÌËfl Ë ÂˆÂÌÁÂÌÚÛ ÒÚ‡Ú¸Ë Á‡ Ó˜ÂÌ¸ ÍÓÌ-
ÒÚÛÍÚË‚Ì˚Â Á‡ÏÂ˜‡ÌËfl.

í‡·ÎËˆ‡ 2.  äÓÌÒÂ‚‡ÚË‚Ì˚Â Û˜‡ÒÚÍË ‚ ÉÇë1 ÏÚÑçä ˜ÂÎÓ‚ÂÍ‡ Ë Ëı ‡ÒÔÓÎÓÊÂÌËÂ ‚Ó ‚ÚÓË˜Ì˚ı ÒÚÛÍÚÛ‡ı Ñçä

èÓÁËˆËfl çÛÍÎÂÓÚË‰Ì‡fl 
ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚ¸ ì˜‡ÒÚÓÍ Ñçä

16096–16103 GTACATTA ëÚÂ·ÂÎ¸ ¯ÔËÎ¸ÍË

16105–16107 TGC ëÚÂ·ÂÎ¸ ¯ÔËÎ¸ÍË

16115–16123 CATGAATAT åÂÊ¯ÔËÎÂ˜Ì˚È Û˜‡ÒÚÓÍ

16137–16139 AAA èÂÚÎfl ¯ÔËÎ¸ÍË

16155–16157 AGT ëÚÂ·ÂÎ¸ ¯ÔËÎ¸ÍË

16159–16161 CAT ëÚÂ·ÂÎ¸ ¯ÔËÎ¸ÍË

16197–16202 CTTACA ëÚÂ·ÂÎ¸ ¯ÔËÎ¸ÍË

16236–16238 CAT åÂÊ¯ÔËÎÂ˜Ì˚È Û˜‡ÒÚÓÍ

16251–16253 CAA èÂÚÎfl ¯ÔËÎ¸ÍË

16275–16277 ATA åÂÊ¯ÔËÎÂ˜Ì˚È Û˜‡ÒÚÓÍ

16279–16282 CAAC åÂÊ¯ÔËÎÂ˜Ì˚È Û˜‡ÒÚÓÍ

16306–16308 CAT èÂÚÎfl ¯ÔËÎ¸ÍË

16313–16315 CAT åÂÊ¯ÔËÎÂ˜Ì˚È Û˜‡ÒÚÓÍ

16328–16330 CGT ëÚÂ·ÂÎ¸ ¯ÔËÎ¸ÍË

16332–16334 CAT èÂÚÎfl ¯ÔËÎ¸ÍË

16337–16341 CACAT ëÚÂ·ÂÎ¸ ¯ÔËÎ¸ÍË Ë ÏÂÊ¯ÔËÎÂ˜Ì˚È Û˜‡ÒÚÓÍ

16345–16351 AGTCAAA åÂÊ¯ÔËÎÂ˜Ì˚È Û˜‡ÒÚÓÍ
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ê‡·ÓÚ‡ ‚˚ÔÓÎÌÂÌ‡ ÔË ÙËÌ‡ÌÒÓ‚ÓÈ ÔÓ‰‰ÂÊÍÂ
Ñ‡Î¸ÌÂ‚ÓÒÚÓ˜ÌÓ„Ó ÓÚ‰ÂÎÂÌËfl êÓÒÒËÈÒÍÓÈ ‡Í‡‰Â-
ÏËË Ì‡ÛÍ (03-3-Ä-06-096).
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