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GlpR, ÔËÌ‡‰ÎÂÊ‡˘ËÈ Í ÒÂÏÂÈÒÚ‚Û Â„ÛÎflÚÓ-
Ó‚ DeoR, ÍÓÌÚÓÎËÛÂÚ ˝ÍÒÔÂÒÒË˛ „ÂÌÓ‚ ÏÂÚ‡-
·ÓÎËÁÏ‡ „ÎËˆÂÓÎ‡ Ë „ÎËˆÂÓÎ-3-ÙÓÒÙ‡Ú‡ (É3î).
ïÓÓ¯Ó ËÁÛ˜ÂÌ GlpR-Â„ÛÎÓÌ ‚ 

 

Escherichia coli

 

 [1–
3] Ë ˜‡ÒÚË˜ÌÓ – ‚ 

 

Pseudomonas aeruginosa

 

 [4]. 

ÉÎËˆÂÓÎ ÔÓÒÚÛÔ‡ÂÚ ËÁ‚ÌÂ ‚ ˆËÚÓÔÎ‡ÁÏÛ ÔÛÚÂÏ
Ó·ÎÂ„˜ÂÌÌÓÈ ‰ËÙÙÛÁËË, Ó·ÂÒÔÂ˜Ë‚‡ÂÏÓÈ ÔÓ‰ÛÍ-
ÚÓÏ „ÂÌ‡ 

 

glpF

 

, ‡ É3î ‡ÍÚË‚ÌÓ Ú‡ÌÒÔÓÚËÛÂÚÒfl
ÔÓ‰ÛÍÚÓÏ „ÂÌ‡ 

 

glpT

 

. ÇÌÛÚËÍÎÂÚÓ˜Ì˚È „ÎËˆÂÓÎ
ÙÓÒÙÓËÎËÛÂÚÒfl „ÎËˆÂÓÎÍËÌ‡ÁÓÈ (

 

glpK

 

), ‰‡‚‡fl
É3î. É3î Á‡ÚÂÏ ÏÓÊÂÚ ·˚Ú¸ ÔÂ‚‡˘ÂÌ ‚ ‰Ë„Ë‰-
ÓÍÒË‡ˆÂÚÓÌÙÓÒÙ‡Ú ÔÓ‰ ‰ÂÈÒÚ‚ËÂÏ Ó‰ÌÓÈ ËÁ ‰‚Ûı
ËÏÂ˛˘ËıÒfl Û 

 

E. coli

 

 É3î-‰Â„Ë‰Ó„ÂÌ‡Á – ‡˝Ó·ÌÓÈ
(

 

glpD

 

) ËÎË ‡Ì‡˝Ó·ÌÓÈ (

 

glpA

 

). äÓÏÂ ÚÓ„Ó, Í GlpR
Â„ÛÎÓÌÛ 

 

E.coli

 

 ÓÚÌÓÒËÚÒfl „ÂÌ 

 

glpQ

 

, ÍÓ‰ËÛ˛˘ËÈ
ÔÂËÔÎ‡ÁÏ‡ÚË˜ÂÒÍÛ˛ „ÎËˆÂÓÙÓÒÙÓ‰Ë˝ÒÚÂ‡ÁÛ,
„Ë‰ÓÎËÁÛ˛˘Û˛ „ÎËˆÂÓÙÓÒÙÓ‰Ë˝ÙË˚ Ò ‚˚-
Ò‚Ó·ÓÊ‰ÂÌËÂÏ É3î, „ÂÌ˚ 

 

glpB

 

 Ë 

 

glpC

 

, ÍÓ‰ËÛ˛-
˘ËÂ ‰ÓÔÓÎÌËÚÂÎ¸Ì˚Â ÒÚÛÍÚÛÌ˚Â ÍÓÏÔÓÌÂÌÚ˚
‡Ì‡˝Ó·ÌÓÈ É3î-‰Â„Ë‰Ó„ÂÌ‡Á˚, ‡ Ú‡ÍÊÂ „ÂÌ˚

 

glpE

 

, 

 

glpG

 

 Ë 

 

glpX

 

, ÙÛÌÍˆËË ÍÓÚÓ˚ı ÌÂflÒÌ˚. ç‡-
Á‚‡ÌÌ˚Â „ÂÌ˚ ÒÓ·‡Ì˚ ‚ ÚË ÎÓÍÛÒ‡ Ì‡ ıÓÏÓÒÓÏÂ

 

E. coli

 

: 

 

glpTQ

 

/

 

glpABC

 

, 

 

glpEGR

 

/

 

glpD

 

 Ë 

 

glpFKX

 

 (ÍÓ-
Ò‡fl ÎËÌËfl ‡Á‰ÂÎflÂÚ ÓÔÂÓÌ˚, ÓËÂÌÚËÓ‚‡ÌÌ˚Â ‚
‡ÁÌ˚Â ÒÚÓÓÌ˚). GlpR ËÏÂÂÚ Ì‡Ë·ÓÎ¸¯ÂÂ ÒÓ‰ÒÚ-
‚Ó Í Â„ÛÎflÚÓÌÓÈ Ó·Î‡ÒÚË 

 

glpD

 

. àÒÚËÌÌ˚Ï ËÌ-
‰ÛÍÚÓÓÏ GlpR-Â„ÛÎÓÌ‡ fl‚ÎflÂÚÒfl É3î.

ñÂÎ¸˛ ‰‡ÌÌÓÈ ‡·ÓÚ˚ ·˚ÎÓ ÓÔÂ‰ÂÎÂÌËÂ ÒÓ-
ÒÚ‡‚‡ GlpR-Â„ÛÎÓÌÓ‚ Ë ÒË„Ì‡ÎÓ‚ Ò‚flÁ˚‚‡ÌËfl Gl-
pR ‚ „ÂÌÓÏ‡ı ÔÓÚÂÓ·‡ÍÚÂËÈ.
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1

 

îÂ‰Â‡Î¸ÌÓÂ „ÓÒÛ‰‡ÒÚ‚ÂÌÌÓÂ ÛÌËÚ‡ÌÓÂ ÔÂ‰ÔËflÚËÂ “ÉÓÒçàà

 

É

 

ÂÌÂÚËÍ‡”, åÓÒÍ‚‡, 113545

 

èÓÒÚÛÔËÎ‡ ‚ Â‰‡ÍˆË˛ 01.04.2003 „.

 

èÓ‚Â‰ÂÌ Ò‡‚ÌËÚÂÎ¸Ì˚È ÍÓÏÔ¸˛ÚÂÌ˚È ‡Ì‡ÎËÁ ÔÓÚÂÌˆË‡Î¸Ì˚ı GlpR-Â„ÛÎÓÌÓ‚, ÓÚ‚Â˜‡˛˘Ëı Á‡ ÏÂ-
Ú‡·ÓÎËÁÏ „ÎËˆÂÓÎ‡ Ë „ÎËˆÂÓÎ-3-ÙÓÒÙ‡Ú‡ (É3î), ‚ „ÂÌÓÏ‡ı 

 

α

 

-, 

 

β

 

- Ë 

 

γ

 

-ÔÓÚÂÓ·‡ÍÚÂËÈ. à‰ÂÌÚËÙËˆË-
Ó‚‡Ì˚ ÌÓ‚˚Â ÔÓÚÂÌˆË‡Î¸Ì˚Â Ô‡ÎËÌ‰ÓÏÌ˚Â ÒË„Ì‡Î˚ Ò‚flÁ˚‚‡ÌËfl GlpR ‚ 

 

γ

 

-ÔÓÚÂÓ·‡ÍÚÂËflı Ò ÍÓÌ-
ÒÂÌÒÛÒÓÏ TGTTCGATAACGAACA ‰Îfl ÒÂÏÂÈÒÚ‚‡ Enterobacteriaceae, wTTTTCGTATACGAAAAw ‰Îfl
ÒÂÏÂÈÒÚ‚‡ Pseudomonadaceae, AATGCTCGATCGAGCATT ‰Îfl ÒÂÏÂÈÒÚ‚‡ Vibrionaceae, ‡ Ú‡ÍÊÂ ÒË„Ì‡-
Î˚ ‚ 

 

α

 

- Ë 

 

β

 

-ÔÓÚÂÓ·‡ÍÚÂËflı, ÒÓÒÚÓfl˘ËÂ ËÁ 3–4 ÔflÏ˚ı ÔÓ‚ÚÓÓ‚ ÒÎÓ‚‡ TTTCGTT ˜ÂÂÁ 3–4 Ô‡˚
ÌÛÍÎÂÓÚË‰Ó‚. 

 

äÎ˛˜Â‚˚Â ÒÎÓ‚‡

 

: GlpR, Ú‡Ì‰ÂÏÌ˚Â ÔÓ‚ÚÓ˚, ÍÓÏÔ¸˛ÚÂÌ˚È ‡Ì‡ÎËÁ, ÓÔÂÓÌÌ‡fl ÒÚÛÍÚÛ‡, 

 

α

 

-, 

 

β

 

-,

 

γ

 

-ÔÓÚÂÓ·‡ÍÚÂËË.

 

ìÑä 577.1
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êËÒ. 1.

 

 îËÎÓ„ÂÌÂÚË˜ÂÒÍÓÂ ‰ÂÂ‚Ó „ÓÏÓÎÓ„Ó‚ ÂÔÂÒ-
ÒÓ‡ GlpR ‚ 

 

α

 

-, 

 

β

 

-, 

 

γ

 

-ÔÓÚÂÓ·‡ÍÚÂËflı. ëÓÍ‡˘ÂÌËfl:

 

EC

 

 – 

 

E. coli

 

, 

 

TY

 

 – 

 

S. typhi

 

, 

 

SY

 

 – 

 

S. typhimurium

 

, 

 

KP

 

 –

 

K. pneumoniae

 

, 

 

YP

 

 – 

 

Y. pestis

 

, 

 

YE

 

 – 

 

Y. enterocolitica

 

, 

 

EO

 

 –

 

E. carotovora

 

, 

 

VC

 

 – 

 

V. cholerae

 

, 

 

VV

 

 – 

 

V. vulnificus

 

, 

 

VFI

 

 –

 

V. fischeri

 

, 

 

HI

 

 – 

 

H. influenzae

 

, 

 

DU

 

 – 

 

H. ducrey

 

, 

 

HS

 

 – 

 

Hae-
mophilus

 

 

 

somnus

 

, 

 

VK

 

 – 

 

P. multocida

 

, 

 

PQ

 

 – 

 

P. haemolytica

 

,

 

AB

 

 – 

 

A. actinomycetemconitans

 

, 

 

PA

 

 – 

 

P. aeruginosa

 

, 

 

PP

 

 –

 

P. putida

 

, 

 

PU

 

 – 

 

P. fluorescens

 

, 

 

PY

 

 – 

 

P. syringae

 

, 

 

BU

 

 –

 

B.

 

 

 

fungorum

 

, 

 

BPS

 

 – 

 

B. pseudomallei

 

, 

 

BCE

 

 – 

 

B. cepacia

 

,

 

XAC

 

 – 

 

Xanthomonas

 

 

 

axonopodis

 

, 

 

XCC

 

 – 

 

Xanhtomonas
campestris

 

, 

 

BPA

 

 – 

 

B. parapertussis

 

, 

 

REU

 

 – 

 

R. eutropha

 

,

 

RSO

 

 – 

 

R. solanacearum

 

, 

 

RL

 

 – 

 

R. leguminosarum

 

, 

 

AGR

 

 –

 

A. tumefaciens

 

, 

 

SM

 

 – 

 

S. meliloti

 

, 

 

ML

 

 – 

 

M. loti

 

, 

 

BME

 

 –

 

B.

 

 

 

melitensis

 

, 

 

RPA

 

 – 

 

R. palustris

 

, 

 

RS

 

 – 

 

R. sphaeroides

 

.
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Ñ‡ÌËÎÓ‚‡ 

 

Ë ‰

 

.

 

åÄíÖêàÄãõ à åÖíéÑõ

 

àÒÒÎÂ‰ÛÂÏ˚Â „ÂÌÓÏ˚:

 

 

 

Escherichia coli

 

 [5], Sal-
monella typhi [6], S. typhimurium [7], Klebsiella pneu-
moniae [8], Erwinia carotovora, Yersinia pestis [9], Y.
enterocolitica [9], Vibrio cholerae [10], V. vulnificus [9]
V. fischeri, Pasteurella multocida [11], P. haemolytica,
Haemophilus influenzae [12], H. ducrey, Actinobacillus
actinomycetemcomitans [16], Pseudomonas aeruginosa
[13], P. fluorescens [14], P. putida [9], P. syringae
[15], Burkholderia fungorum, B. pseudomallei, B. ce-
pacia, Bordetella parapertussis, Ralstonia eutropha, R.
solanacearum [9], Mesorhizobium loti [9], Sinorhizo-
bium meliloti [9], Rhizobium leguminosarum, Agro-
bacterium tumefaciens [9], Brucella melitensis [9],
Rhodopseudomonas palustris. ÅÎËÁÍËÂ „ÓÏÓÎÓ„Ë
GlpR Ó·Ì‡ÛÊÂÌ˚ ‚Ó ÏÌÓ„Ëı „ÂÌÓÏ‡ı, ÔÓÒÚÓÂÌÓ
‰ÂÂ‚Ó (ËÒ. 1), Ë ‚ÒÂ ˝ÚË „ÂÌÓÏ˚ ËÒÒÎÂ‰Ó‚‡Ì˚.

Ç˚‡‚ÌË‚‡ÌËÂ ÔÓÒÎÂ‰Ó‚‡ÚÂÎ¸ÌÓÒÚÂÈ ·ÂÎÍÓ‚ ÔÓ-
‚Ó‰ËÎË ÔË ÔÓÏÓ˘Ë ÔÓ„‡ÏÏ˚ ClustalW [17], ‡
ÔÓÒÚÓÂÌËÂ ‰ÂÂ‚‡ „ÂÌÓ‚ – ÔË ÔÓÏÓ˘Ë ÔÓ„‡Ï-
Ï˚ proml Ô‡ÍÂÚ‡ Phylip [18].

é·ÓÁÌ‡˜ÂÌËfl „ÂÌÓ‚, ‰‡ÌÌ˚Â ‚ ÒÚ‡Ú¸Â, ÒÓÓÚ‚ÂÚ-
ÒÚ‚Û˛Ú Ëı ÓÚÓÎÓ„‡Ï ‚ E. coli.

ÑÎfl ÔÓËÒÍ‡ Ò‡ÈÚÓ‚ Ë ÔÓÒÚÓÂÌËfl Ó·Û˜‡˛˘ÂÈ
‚˚·ÓÍË Ë Ï‡ÚËˆ ÔÓÁËˆËÓÌÌ˚ı ‚ÂÒÓ‚ ËÒÔÓÎ¸ÁÓ-
‚‡ÎË ÔÓ„‡ÏÏ˚ GenomeExplorer [19], SignalX [19]
Ë IRSA [20].

å‡ÚËˆÛ ÔÓÁËˆËÓÌÌ˚ı ‚ÂÒÓ‚ ÓÔÂ‰ÂÎflÎË ÔÓ
ÙÓÏÛÎÂ: 

W b k,( )  =

=  0.25 N b k,( ) 0.5+( )/ N i k,( ) 0.5+( )[ ],log
i A T C G, , ,=

∑

glpR

glpTglpQ

glpG glpE

glpX glpK glpF

glpA glpB glpC

glpD

4.76

5.43

5.00 4.20

EC

YE
glpTglpQ glpA glpB glpC

glpR glpG glpE

glpD

glpF

4.34 4.76

3.79

4.9

3.91

KP
glpTglpQ glpA glpB glpC

glpR glpG glpD

glpF glpK

5.00

5.11

4.00 5.00

glpTglpQ glpA glpB glpC

glpD glpE glpG glpR

glpF glpK glpX

4.12

4.76

5.43

5.43
4.03 4.20 4.49

4.03 4.20 5.00

TY
SY

glpC glpB glpA glpT

glpR glpG glpD

glpXglpKglpF

4.74 4.16

4.29 5.21

4.59

EO

glpQ glpT glpA glpCglpB

glpR glpG glpE

glpX glpK glpF

glpD

4.43

4.90

4.36 3.95 4.03

YP

glpF glpK glpDBPS, BCE, BU
10.40 10.40 9.02

glpD

glpR

glpD

glpK

AGR, SM, RPA, MLO, BME, RL
14.30 10.56 10.18 10.84 10.96 11.61

SM

AGR

14.13

10.61

glpDglpK glpR

glpT

glpF

5.03

5.43

PU

PY

PP

PA

VV

VFI

VC

4.96

5.49

5.52

5.61

5.42

5.11

5.665.41

4.99

5.58

5.24

5.66

5.91

4.67

4.90

5.58

glpT

glpD glpR glpK glpF

glpFglpKglpRglpD

glpT

glpF glpK glpR 5.645.43

5.66

glpFglpKglpRglpD

glpT

glpQ

glpA glpB glpC

glpT

glpK

glpF

glpD glpR

glpA glpB glpC

glpK

glpE

glpQ glpT

glpA

glpD

glpB glpC

êËÒ. 2. éÔÂÓÌÌ‡fl ÒÚÛÍÚÛ‡ GlpR-Â„ÛÎÓÌÓ‚ ‚ α-, β-, γ-ÔÓÚÂÓ·‡ÍÚÂËflı. á‡Í‡¯ÂÌÌ˚ÏË ÍÛÊÓ˜Í‡ÏË ÓÚÏÂ˜ÂÌ˚ ËÁ-
‚ÂÒÚÌ˚Â Ò‡ÈÚ˚, ‡ ÌÂÁ‡Í‡¯ÂÌÌ˚ÏË – ÔÂ‰ÒÍ‡Á‡ÌÌ˚Â, Ò Ëı ‚ÂÒ‡ÏË. ëÓÍ‡˘ÂÌËfl Í‡Í Ì‡ ËÒ. 1.

glpD

5.39
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„‰Â N(b, k) – ÍÓÎË˜ÂÒÚ‚Ó ÔÓfl‚ÎÂÌËÈ ÌÛÍÎÂÓÚË‰‡ b ‚
ÔÓÁËˆËË k. ÇÂÒ ÔÓÚÂÌˆË‡Î¸ÌÓ„Ó ÒË„Ì‡Î‡ ÓÔÂ‰ÂÎfl-
ÂÚÒfl Í‡Í ÒÛÏÏ‡ ÔÓÁËˆËÓÌÌ˚ı ‚ÂÒÓ‚ ÒÓÒÚ‡‚Îfl˛˘Ëı
Â„Ó ÌÛÍÎÂÓÚË‰Ó‚. éÒÌÓ‚‡ÌËÂ ÎÓ„‡ËÙÏ‡ ‚˚·Ë‡-
ÂÚÒfl Ú‡ÍËÏ Ó·‡ÁÓÏ, ˜ÚÓ ‚ÂÒ‡ ÒÎÛ˜‡ÈÌ˚ı ÓÎË„Ó-
ÌÛÍÎÂÓÚË‰Ó‚ ‡ÒÔÂ‰ÂÎÂÌ˚ ÔÓ ÌÓÏ‡Î¸ÌÓÏÛ Á‡ÍÓ-
ÌÛ Ò ÌÛÎÂ‚˚Ï ÒÂ‰ÌËÏ Ë ‰ËÒÔÂÒËÂÈ, ‡‚ÌÓÈ Â‰Ë-
ÌËˆÂ.

ÇÒÂ Ï‡ÚËˆ˚ ÔÓÁËˆËÓÌÌ˚ı ‚ÂÒÓ‚ ÔËÏÂÌflÎËÒ¸
Í „ÂÌÓÏ‡Ï ‰Îfl ÔÓËÒÍ‡ ÌÓ‚˚ı Ò‡ÈÚÓ‚ ‚ Ó·Î‡ÒÚflı –
400…+50 Ô.Ì. ÓÚÌÓÒËÚÂÎ¸ÌÓ Ì‡˜‡Î‡ „ÂÌ‡.

Ç ÚÂı ÒÎÛ˜‡flı, ÍÓ„‰‡ ÓÔÂÓÌÌ‡fl ÒÚÛÍÚÛ‡ ‰‡Ì-
ÌÓ„Ó Ù‡„ÏÂÌÚ‡ Ñçä ÌÂËÁ‚ÂÒÚÌ‡, „ÂÌ˚ ÓÚÌÓÒËÎË
Í Ó‰ÌÓÏÛ ÔÓÚÂÌˆË‡Î¸ÌÓÏÛ ÓÔÂÓÌÛ, ÂÒÎË ÓÌË ËÏÂ-
ÎË Ó‰ËÌ‡ÍÓ‚ÓÂ Ì‡Ô‡‚ÎÂÌËfl Ò˜ËÚ˚‚‡ÌËfl, ‡ ‡ÒÒÚÓ-
flÌËÂ ÏÂÊ‰Û ÌËÏË ÌÂ ÔÂ‚˚¯‡ÎÓ 100 Ô.Ì.. á‡ Ì‡˜‡-
ÎÓ Ú‡ÍÓ„Ó ÔÓÚÂÌˆË‡Î¸ÌÓ„Ó ÓÔÂÓÌ‡ ÔËÌËÏ‡ÎË
„ÂÌ, ÔÂÂ‰ ÍÓÚÓ˚Ï Ì‡È‰ÂÌ GlpR-Ò‡ÈÚ (ÒÏ. ËÒ. 2). 

êÖáìãúíÄíõ à éÅëìÜÑÖçàÖ

ÇÓ ‚ÒÂı ËÒÒÎÂ‰Ó‚‡ÌÌ˚ı „ÂÌÓÏ‡ı ·˚ÎË ÓÔÂ‰Â-
ÎÂÌ˚ ÓÚÓÎÓ„Ë „ÂÌÓ‚ GlpR-Â„ÛÎÓÌ‡. é·Î‡ÒÚË ÔÂ-
Â‰ ˝ÚËÏË „ÂÌ‡ÏË ÒÓÒÚ‡‚ËÎË Ó·Û˜‡˛˘Û˛ ‚˚·Ó-
ÍÛ, Í ÍÓÚÓÓÈ ·˚ÎË ÔËÏÂÌÂÌ˚ ÔÓ„‡ÏÏ˚ ‚˚‰Â-
ÎÂÌËfl ÒË„Ì‡Î‡. éÒÌÓ‚Ì˚Â Ú‡ÍÒÓÌÓÏË˜ÂÒÍËÂ
„ÛÔÔ˚, ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÂ ‚ÂÚ‚flÏ ‰ÂÂ‚‡ ·ÂÎÍÓ‚
GlpR, ‡ÒÒÏÓÚÂÌ˚ ÓÚ‰ÂÎ¸ÌÓ.

g-ÔÓÚÂÓ·‡ÍÚÂËË, ÒÂÏÂÈÒÚ‚Ó Vibrionaceae.
Ç ˝ÚÓÏ ÒÂÏÂÈÒÚ‚Â ËÁ ÚÂı „ÂÌÓÏÓ‚: V. cholerae,
V. vulnificus, V. fischeri – Û‰‡ÎÓÒ¸ ‚˚‰ÂÎËÚ¸ Ô‡ÎËÌ-
‰ÓÏÌ˚È ÒË„Ì‡Î ‰ÎËÌÓÈ 18 Ô.Ì. Ò ÍÓÌÒÂÌÒÛÒÓÏ
AATGCTCGATCGAGCATT (ËÒ. 3·). ç‡È‰ÂÌÌ˚Â
Ò‡ÈÚ˚ Ë Ï‡ÚËˆ‡ ÔÓÁËˆËÓÌÌ˚ı ‚ÂÒÓ‚ ÔÂ‰ÒÚ‡‚ÎÂÌ˚
‚ Ú‡·Î. 1· Ë Ú‡·Î. 2· ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ. èË ÒÍ‡ÌËÓ-
‚‡ÌËË „ÂÌÓÏÓ‚ Ò ËÒÔÓÎ¸ÁÓ‚‡ÌËÂÏ ̋ ÚÓÈ Ï‡ÚËˆ˚ ÌÓ-
‚˚ı ÔÓÚÂÌˆË‡Î¸Ì˚ı Ò‡ÈÚÓ‚ Ó·Ì‡ÛÊÂÌÓ ÌÂ ·˚ÎÓ.

g-ÔÓÚÂÓ·‡ÍÚÂËË, ÒÂÏÂÈÒÚ‚Ó Pseudomona-
daceae. Ñ‡ÎÂÂ ‡ÒÒÏÓÚÂÌ˚ ˜ÂÚ˚Â „ÂÌÓÏ‡ ËÁ
ÒÂÏÂÈÒÚ‚‡ Pseudomonadaceae Ë ‚ Â„ÛÎflÚÓÌ˚ı Ó·-
Î‡ÒÚflı Ì‡È‰ÂÌ Ô‡ÎËÌ‰ÓÏÌ˚È ÒË„Ì‡Î wTTTTCG-
TATACGAAAAw ‰ÎËÌÓÈ 18 Ô.Ì. (ËÒ. 3‚), ‚ÍÎ˛˜‡-
˛˘ËÈ ‡ÌÂÂ ÔÂ‰ÒÍ‡Á‡ÌÌ˚Â Ò‡ÈÚ˚ Û P. aeruginosa
[4] (Ú‡·Î. 1‚); ÔÓÒÚÓÂÌ‡ ÔÓÁËˆËÓÌÌ‡fl Ï‡ÚËˆ‡
(Ú‡·Î. 2‚). ë ÔÓÏÓ˘¸˛ ˝ÚÓÈ Ï‡ÚËˆ˚ Ò ÔÓÓ„ÓÏ
4.9 ·˚ÎË Ì‡È‰ÂÌ˚ ÌÓ‚˚Â ÔÓÚÂÌˆË‡Î¸Ì˚Â Ò‡ÈÚ˚
Ò‚flÁ˚‚‡ÌËfl GlpR, ÛÍ‡Á‡ÌÌ˚Â ‚ Ú‡·Î. 1‚.

a-, b-ÔÓÚÂÓ·‡ÍÚÂËË. èË ËÒÒÎÂ‰Ó‚‡ÌËË „Â-
ÌÓÏÓ‚ α-ÔÓÚÂÓ·‡ÍÚÂËÈ Ì‡È‰ÂÌ˚ 3–4 Ú‡Ì‰ÂÏÌ˚ı
ÔÓ‚ÚÓ‡ TTTCGTT (ËÒ. 3„), Ë‰Û˘Ëı ‰Û„ Á‡ ‰Û-
„ÓÏ ˜ÂÂÁ 3–4 ÌÛÍÎÂÓÚË‰‡ (Ú‡·Î. 1„), Ë ÔÓÒÚÓÂÌ‡
ÔÓÁËˆËÓÌÌ‡fl Ï‡ÚËˆ‡ (Ú‡·Î. 2„). èË ‰‡Î¸ÌÂÈ¯ÂÏ
ËÒÒÎÂ‰Ó‚‡ÌËË ‚ A. tumefaciens Ó·Ì‡ÛÊÂÌÓ ‰‚‡ Ó-
ÚÓÎÓ„‡ „ÂÌ‡ glpD, ÍÓÚÓ˚Â ËÏÂ˛Ú ‚ Â„ÛÎflÚÓÌ˚ı
Ó·Î‡ÒÚflı Ú‡Ì‰ÂÏÌ˚Â ÔÓ‚ÚÓ˚. ÄÌ‡ÎÓ„Ë˜Ì˚Â ÔÓ-
‚ÚÓ˚ Ó·Ì‡ÛÊÂÌ˚ ‚ „ÂÌÓÏ‡ı ·‡ÍÚÂËÈ Ó‰‡

Burkholderia ËÁ „ÛÔÔ˚ β-ÔÓÚÂÓ·‡ÍÚÂËË (ÒÏ.
Ú‡·Î. 1„).

g-ÔÓÚÂÓ·‡ÍÚÂËË, ÒÂÏÂÈÒÚ‚Ó Enterobacteriaceae.

ëÌ‡˜‡Î‡ ‡ÒÒÏ‡ÚË‚‡ÎË Â„ÛÎflÚÓÌ˚Â Ó·Î‡Ò-
ÚË ËÁ ˜ÂÚ˚Âı „ÂÌÓÏÓ‚ – E. coli, E. carotovora, Y.
enterocolitica, K. pneumoniae – Ë ÔÓ ÌËÏ ÒÓÒÚ‡‚ÎÂÌ‡
Ó·Û˜‡˛˘‡fl ‚˚·ÓÍ‡, ‚ÍÎ˛˜‡˛˘‡fl ÛÊÂ ËÁ‚ÂÒÚ-
Ì˚Â Ò‡ÈÚ˚ E. coli (Ú‡·Î. 1‡) Ò ÍÓÌÒÂÌÒÛÒÓÏ TGTTC
GATAACGAACA (ËÒ. 3‡). èÓ ˝ÚÓÈ ‚˚·ÓÍÂ ÔÓ-
ÒÚÓÂÌ‡ Ï‡ÚËˆ‡ ÔÓÁËˆËÓÌÌ˚ı ‚ÂÒÓ‚ (Ú‡·Î. 2‡)
‰Îfl ÔÓËÒÍ‡ Ô‡ÎËÌ‰ÓÏÌ˚ı Ò‡ÈÚÓ‚ ‰ÎËÌÓÈ 16 Ô.Ì..
ë ÔÓÏÓ˘¸˛ ˝ÚÓÈ Ï‡ÚËˆ˚ ËÒÒÎÂ‰Ó‚‡Ì˚ „ÂÌÓÏ˚
Y. pestis, S. typhimurium, S. typhi Ò ÔÓÓ„ÓÏ 4.1. ç‡È-
‰ÂÌÌ˚Â Ò‡ÈÚ˚ ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ‚ Ú‡·Î. 1‡. 

ëÌËÊÂÌËÂ ÔÓÓ„‡ ÔË ËÒÒÎÂ‰Ó‚‡ÌËË „ÂÌÓÏÓ‚
ËÁ ÒÂÏÂÈÒÚ‚‡ Enterobacteriaceae ÔË‚Ó‰ËÚ Í
ÒËÎ¸ÌÓÏÛ “ÔÂÂÔÂ‰ÒÍ‡Á‡ÌË˛”, ÌÓ ÔË ˝ÚÓÏ Ó·Ì‡-
ÛÊË‚‡˛ÚÒfl ÓÚÌÓÒËÚÂÎ¸ÌÓ ÒÎ‡·˚Â Ò‡ÈÚ˚ ÔÂÂ‰
„ÂÌ‡ÏË, ‚ıÓ‰fl˘ËÏË ‚ É3î Â„ÛÎÓÌ (Ú‡·Î. 1„). Ç ÚÓ
ÊÂ ‚ÂÏfl ‰‡ÊÂ ÔË ÌËÁÍÓÏ ÔÓÓ„Â ÌÂ ‚Ó ‚ÒÂı Ó·-
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êËÒ. 3. å‡ÚËˆ˚ ÔÓÁËˆËÓÌÌ˚ı ‚ÂÒÓ‚ ÒË„Ì‡Î‡ GlpR
ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ‚ „‡ÙË˜ÂÒÍÓÏ ‚Ë‰Â, ÔÓÒÚÓÂÌÌÓÏ Ò ÔÓ-
ÏÓ˘¸˛ ÓÔËÒ‡ÌÌÓÈ ÔÓˆÂ‰Û˚ [23], ‰Îfl Ó„‡ÌËÁÏÓ‚:
‡ – E. coli, E. carotovora, Y. enterocolitica, K. pneumoniae;
· – V. cholerae, V. vulnificus, V. fischeri; ‚ – P. aeruginosa,
P. syringae, P. fluorescens, P. putida; „ – B. melitensis,
M. loti, A. tumefaciens, S. meliloti, R. palustris. 



846

åéãÖäìãüêçÄü ÅàéãéÉàü      ÚÓÏ 37      ‹ 5       2003

Ñ‡ÌËÎÓ‚‡ Ë ‰.

í‡·ÎËˆ‡ 1.  ë‡ÈÚ˚ ÔÂÂ‰ „ÂÌ‡ÏË, ‚ıÓ‰fl˘ËÏË ‚ É3î-Â„ÛÎÓÌ ‚ „ÂÌÓÏ‡ı ÛÍ‡Á‡ÌÌ˚ı Ó„‡ÌËÁÏÓ‚

ÉÂÌÓÏ ÉÂÌ ÇÂÒ Ò‡ÈÚ‡ ë‡ÈÚ

‡ – ÒÂÏÂÈÒÚ‚Ó Enterobacteriaceae

E. coli glpD 5.41 T GT T C GA T A a C GA A C A

» glpF 4.99 T G c T C G t T A a C GA t a A

» glpT 4.76 T GT T t GA T t T C G c g C A

E. carotovora glpD 5.20 T G c T C GA a A a C GA A C A

» glpT 4.72 T GT T t GA T A a a GA g C A

» glpF 4.59 T t c T C G t T t T C G c t C A

K. pneumoniae glpD 5.10 T G a g C GA T A T C GA g C A

» glpT 5.00 T GT T t GA T t T C GA g C A

» glpF 4.99 T G c T C G t T A a C GA t a A

Y. enterocolitica glpD 4.89 T G a g C GA a A a C GA A C A

» glpT 4.74 c G c T C G t T A T g GA A C A

E. coli glpF 4.20 g G c g C G A T A a C G c t C A

E. carotovora glpD 4.29 T G T T t G t T t T C G A t t A

» glpA 4.16 T G T T C t A T t a C G A A C g

S. typhi glpD 5.43 T G T T C G A T A a C G A A C A

» glpF 4.49 T G c T C G t T A g C G A t a A

» glpF 4.20 g G c g C G A T A a C G c t C A

» glpT 4.12 T G T T t G A T t T C G c g C g

S. typhimurium glpD 5.43 T G T T C G A T A a C G A A C A

» glpF 5.00 T G c T C G t T A a C G A t a A

» glpT 4.76 T G T T t G A T t T C G c g C A

» glpF 4.20 g G c g C G A T A a C G c t C A

Y. enterocolitica glpA 4.34 T G T T C c A T A a C G A g C g

Y. pestis glpD 4.90 T G T T C G t T t T C G c t C A

» glpA 4.43 T G T T t c t T A T C a A t C A

» glpF 4.36 c G c T C G t T A a C G A t a A

· – ÒÂÏÂÈÒÚ‚Ó Vibrionaceae

V. cholerae glpA 5.57 A A T GC T C G t T C G c GC t T T

» glpD 4.92 A A T a t T C GA g C G c t C A T T

» glpT 4.56 A t T GC T C G t T C G c c a t T T

V. fischeri glpA 5.91 A A T GC g C GA a C GA GC A T T

» glpD 5.66 A A T G t T C G t T C G c t C A T T

» glpF 5.24 t g T GC T C GA a C G c t C A T T

V. vulnificus glpF 5.69 t A T GC T C GA a C G c GC A T T

» glpA 5.66 A A T G t T C GA a C G c t C A T T

» glpD 5.36 A A T GC T C G t T C GA a C A a a

» glpT 5.02 t t T GC T C G t T C G c a C A c T

‚ – ÒÂÏÂÈÒÚ‚Ó Pseudomonadaceae

P. aeruginosa glpD 5.64 A T T T T C G a A T t C GA A c AA

» glpF 5.43 T T T T T C G a A a c t GA A c AA

P. fluorescens glpF 5.43 T T T T T C G a A T c t GA A t AA

» glpD 5.39 A T T T T C G c A a A t GA A c AT

P. putida glpD 5.52 A T T T T C G c A a A C GA A c AT
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Î‡ÒÚflı ÙÛÚÔËÌÚ‡, ÔÓÍ‡Á‡ÌÌ˚ı ‚ ÒÚ‡Ú¸flı [1–3],
Û‰‡ÂÚÒfl Ó·Ì‡ÛÊËÚ¸ ÔÓÚÂÌˆË‡Î¸Ì˚Â Ò‡ÈÚ˚. 

èÓÒÍÓÎ¸ÍÛ ‰‡ÌÌ˚Â Ó ÚÂıÏÂÌÓÈ ÒÚÛÍÚÛÂ Â-
„ÛÎflÚÓÓ‚ ÒÂÏÂÈÒÚ‚‡ DeoR ÓÚÒÛÚÒÚ‚Û˛Ú, ÌÂÚ ÓÒÌÓ-
‚‡ÌËÈ ÔÓÎ‡„‡Ú¸, ˜ÚÓ ˝ÚË Â„ÛÎflÚÓ˚ ‚Ó ‚ÒÂı ÒÎÛ-
˜‡flı Ó·‡ÁÛ˛Ú ‰ËÏÂ˚, Ò‚flÁ˚‚‡˛˘ËÂÒfl Ò Ô‡ÎËÌ‰-
ÓÏÌ˚ÏË Ò‡ÈÚ‡ÏË. ÅÓÎÂÂ ÚÓ„Ó, ÔËÌËÏ‡fl ‚Ó
‚ÌËÏ‡ÌËÂ, ˜ÚÓ ‚ ÌÂÍÓÚÓ˚ı ‰Û„Ëı „ÛÔÔ‡ı Ó„‡-
ÌËÁÏÓ‚ Ì‡Ï Û‰‡ÎÓÒ¸ ‚˚‰ÂÎËÚ¸ ÒË„Ì‡Î ‚ ‚Ë‰Â Ú‡Ì-
‰ÂÏÌÓ„Ó ÔÓ‚ÚÓ‡, ÏÓÊÌÓ ·˚ÎÓ ÔÂ‰ÔÓÎÓÊËÚ¸,
˜ÚÓ ÒÚÛÍÚÛ‡ Ò‡ÈÚ‡ ‚ ÒÂÏÂÈÒÚ‚Â Enterobacteriaceae
ÚÓÊÂ ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÓ·ÓÈ Ú‡Ì‰ÂÏÌ˚È ÔÓ‚ÚÓ. èË
‚˚‡‚ÌË‚‡ÌËË Ó·Î‡ÒÚÂÈ ÔÂÂ‰ „ÂÌÓÏ glpD ‚ Ó„‡-
ÌËÁÏ‡ı ËÁ ÒÂÏÂÈÒÚ‚‡ Enterobacteriaceae – E. coli,
S. typhimurium, K. pneumoniae, Y. enterocolitica –
ÏÓÊÌÓ ÛÒÏÓÚÂÚ¸ Í‡Í Ô‡ÎËÌ‰ÓÏÌÛ˛ ÒËÏÏÂÚË˛,
Ú‡Í Ë ÔÓ‚ÚÓ˚ (Ú‡·Î. 3). Ç ÚÓ ÊÂ ‚ÂÏfl ÔÓÒÚÓËÚ¸
ıÓÓ¯Û˛ Ï‡ÚËˆÛ ÔÓÁËˆËÓÌÌ˚ı ‚ÂÒÓ‚ ‰Îfl ˝ÚËı
Â„ÛÎflÚÓÌ˚ı Ó·Î‡ÒÚÂÈ ÌÂ Û‰‡ÂÚÒfl Ë ‚ ÔÂ‰ÔÓÎÓ-

ÊÂÌËË Ì‡ÎË˜Ëfl Ô‡ÎËÌ‰ÓÏÌÓÈ ÒËÏÏÂÚËË, Ë ‰Îfl
ÒËÏÏÂÚËË ÚËÔ‡ Ú‡Ì‰ÂÏÌÓ„Ó ÔÓ‚ÚÓ‡. 

ç‡ ËÒ. 2 ÔÂ‰ÒÚ‡‚ÎÂÌ˚ ÔËÏÂ˚ ÓÔÂÓÌÓ‚ ‚
ÌÂÍÓÚÓ˚ı ËÁ ‡ÒÒÏÓÚÂÌÌ˚ı „ÂÌÓÏÓ‚, Â„ÛÎËÛ-
ÂÏ˚ı ÂÔÂÒÒÓÓÏ GlpR Ë ËÏÂ˛˘Ëı ÒÓÓÚ‚ÂÚÒÚ‚Û-
˛˘ËÈ Ò‡ÈÚ. á‡Í‡¯ÂÌÌ˚ÏË ÍÛÊÍ‡ÏË ÓÚÏÂ˜ÂÌ˚
ËÁ‚ÂÒÚÌ˚Â Ò‡ÈÚ˚, ‡ ÌÂÁ‡Í‡¯ÂÌÌ˚ÏË – ÔÂ‰ÒÍ‡-
Á‡ÌÌ˚Â, Ò Ëı ‚ÂÒ‡ÏË.

àÚ‡Í, Ì‡ÏË Ë‰ÂÌÚËÙËˆËÓ‚‡Ì˚ ÔÂ‰ÔÓÎÓÊË-
ÚÂÎ¸Ì˚Â ÒË„Ì‡Î˚ Ò‚flÁ˚‚‡ÌËfl GlpR Û Vibrionaceae
Ë Pseudomonadaceae (Ô‡ÎËÌ‰ÓÏ) Ë α-, β-ÔÓÚÂÓ-
·‡ÍÚÂËÈ (Ú‡Ì‰ÂÏÌ˚È ÔÓ‚ÚÓ). ëËÚÛ‡ˆËfl ‚ Entero-
bacteriaceae ÓÒÚ‡ÂÚÒfl ÓÚÍ˚ÚÓÈ. Ç˚‡‚ÌË‚‡ÌËÂ
Â„ÛÎflÚÓÌ˚ı Ó·Î‡ÒÚÂÈ Ë Ëı ‡Ì‡ÎËÁ Ò ÔÓÏÓ˘¸˛
ÔÓ„‡ÏÏ ‚˚‰ÂÎÂÌËfl ÒË„Ì‡ÎÓ‚ ÔÓÁ‚ÓÎflÂÚ ÔÂ‰ÔÓ-
ÎÓÊËÚ¸ ÒÛ˘ÂÒÚ‚Ó‚‡ÌËÂ Í‡Í Ô‡ÎËÌ‰ÓÏÌÓ„Ó ÒË„Ì‡-
Î‡, Ú‡Í Ë ÒË„Ì‡Î‡ ‚ ‚Ë‰Â Ù‡ÁËÓ‚‡ÌÌÓ„Ó ÔflÏÓ„Ó
ÔÓ‚ÚÓ‡. çÂÎ¸Áfl ËÒÍÎ˛˜‡Ú¸ ÚÓ„Ó, ˜ÚÓ ÏÓÌÓÏÂ˚
GlpR ‚ ˝ÚËı ·‡ÍÚÂËflı ÏÓ„ÛÚ Ò‚flÁ˚‚‡Ú¸Òfl Ò Â„Û-

í‡·ÎËˆ‡ 1.  éÍÓÌ˜‡ÌËÂ

ÉÂÌÓÏ ÉÂÌ ÇÂÒ Ò‡ÈÚ‡ ë‡ÈÚ

» glpF 5.42 TTTTTCGTt Tc t GAA t AA

P. syringae glpF 5.61 TTTTTCGTt TACGAA t AT

» glpD 5.49 ATTTTCGg Aa A t GAAc AT

P. aeruginosa glpT 5.66 T T TT T C a T t TACGAAAAA

» glpD 5.11 AT g T T CGT t Tc a GAAAAA

P. fluorescens glpT 5.03 AT TT T CGg t a ACGAAAc T

P. syringae glpT 4.96 T T TT T C t g t a A t GAAAAT

„ – α-, β-ÔÓÚÂÓ·‡ÍÚÂËË

A. tumefaciens glpD 14.30 g TTCGTT t a t TTTC t TT t gac a TTCGTT t tgt TTTCGc T

» glpD 10.61 TTTCGTT t g a c a TTCGTTt t g t CTTCGAA

B. melitensis glpD 10.96 TTTCGTT t g a t TTTCa TTt gc TTTCGTa

M. loti glpD 10.84 TTTCGTT t g a c a TTCGTTat g a g TTCGa a

R. leguminosarum glpD 11.61 a TTCGTT t g a c a TTCGTa t t c c TTTCGTT

R. palustris glpD 10.18 TTTCGTT t t g g TT t GTg c t t t a TTCGTT

S. meliloti glpK 14.13 TTTCGTT t g a c a TTCGTTt t t c Ta TCTa t tgaa g TCGTT

» glpD 10.56 a TTCGTT t g a c a TTCGa a at a t TTTCGc T

B. pseudomallei glpD 10.40 T T TCGa T t a t g T T CGT T a aaTTT CGa a

B. cepacia glpD 10.40 T T TCGa T t c c g T T CGT T a aaTTT CGa a

B. fungorum glpD 9.02 T T TCGa a t a t g T T C a T T a aag TT CGa a

‰ – èÓÚÂÌˆË‡Î¸Ì˚Â Ò‡ÈÚ˚ ‚ „ÂÌÓÏ‡ı Enterobacteriaceae ÔË ÒËÎ¸ÌÓÏ “ÔÂÂÔÂ‰ÒÍ‡Á‡ÌËË”

K. pneumoniae glpF 4.00 GGc g CGAa Aa CGc t CA

S. typhi glpF 4.03 T t c a CG t a Aa CGc g CA

S. typhimurium glpF 4.03 T t c a CG t a Aa CGc g CA

Y. enterocolitica glpF 3.91 AGc T t GATAa C a A t a A

» glpE 3.79 T t a g C a ATATg GAACA

Y. pestis glpF 4.03 T a c g CGAa Aa CGc t CA

» glpF 3.95 T t c T CG t T t TCGc t Cg

èËÏÂ˜‡ÌËÂ. é·Û˜‡˛˘‡fl ‚˚·ÓÍ‡ ‚˚‰ÂÎÂÌ‡ ÊËÌ˚Ï ¯ËÙÚÓÏ.
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ÎflÚÓÌ˚ÏË Ó·Î‡ÒÚflÏË ‚ ÔÓËÁ‚ÓÎ¸Ì˚ı Ì‡Ô‡‚ÎÂ-
ÌËflı, Ó·‡ÁÛfl ÍÓÓÔÂ‡ÚË‚Ì˚Â ÍÓÏÔÎÂÍÒ˚ (Ò. Â-
„ÛÎflÚÓ˚ NarL [21] Ë FUR [22]). ëËÚÛ‡ˆËfl ÏÓÊÂÚ
ÔÓflÒÌËÚ¸Òfl ÔÓÒÎÂ ÔÓfl‚ÎÂÌËfl ˝ÍÒÔÂËÏÂÌÚ‡Î¸-
Ì˚ı ‰‡ÌÌ˚ı, ÒÂÍ‚ÂÌËÓ‚‡ÌËfl ÌÓ‚˚ı „ÂÌÓÏÓ‚ ËÁ
˝ÚÓÈ „ÛÔÔ˚ ËÎË ‡Ì‡ÎËÁ‡ ‰Û„Ëı Â„ÛÎflÚÓÓ‚ ËÁ
ÒÂÏÂÈÒÚ‚‡ DeoR.

å˚ ·Î‡„Ó‰‡Ì˚ Ç.û. å‡ÍÂÂ‚Û, Ä.Ä. åËÓÌÓ-
‚Û Ë Ñ.Ä. êÓ‰ËÓÌÓ‚Û Á‡ ÔÓÎÂÁÌ˚Â Ó·ÒÛÊ‰ÂÌËfl, ‡
Ú‡ÍÊÂ ä.û. ÉÓ·ÛÌÓ‚Û Á‡ ÔÓÏÓ˘¸ Ò ‡Î„ÓËÚÏÓÏ.

ùÚ‡ ‡·ÓÚ‡ ÔÓÎÛ˜ËÎ‡ ÙËÌ‡ÌÒÓ‚Û˛ ÔÓ‰‰ÂÊÍÛ
ÓÚ åÂ‰ËˆËÌÒÍÓ„Ó ËÌÒÚËÚÛÚ‡ ïÓ‚‡‰‡ ï¸˛Á‡ („‡ÌÚ
55000309).

í‡·ÎËˆ‡ 2.  å‡ÚËˆ‡ ÔÓÁËˆËÓÌÌ˚ı ‚ÂÒÓ‚ ÒË„Ì‡Î‡ GlpR ‚ ÛÍ‡Á‡ÌÌ˚ı Ó„‡ÌËÁÏ‡ı

‡ – E. coli, E. carotovora, 
Y. enterocolitica, K. pneumoniae

· – V. cholerae, 
V. vulnificus, V. fischeri

‚ – P. aeruginosa, P. syringae, 
P. fluorescens, P. putida

a c g t a c g t a c g t

–0.16 –0.16 –0.16 0.48 0.35 –0.24 –0.24 0.13 0.25 –0.25 –0.25 0.25

–0.23 –0.23 0.38 0.09 0.29 –0.30 –0.02 0.03 –0.15 –0.15 –0.15 0.46

0.06 0.13 –0.34 0.15 0.05 –0.22 –0.22 0.39 0.03 –0.31 0.11 0.18

–0.24 –0.24 0.12 0.36 –0.06 –0.25 0.37 –0.06 –0.15 –0.15 –0.15 0.46

–0.24 0.36 –0.24 0.12 0.00 0.15 –0.18 0.04 –0.15 –0.15 –0.15 0.46

–0.25 –0.06 0.37 –0.06 –0.26 –0.26 0.24 0.27 –0.15 0.46 –0.15 –0.15

0.28 –0.26 –0.26 0.25 –0.16 0.47 –0.16 –0.16 0.18 –0.24 0.31 –0.24

0.15 –0.25 –0.25 0.35 –0.16 –0.16 0.47 –0.16 0.01 –0.09 0.01 0.07

0.35 –0.25 –0.25 0.15 0.22 –0.11 –0.30 0.20 0.29 –0.24 –0.24 0.20

0.25 –0.26 –0.26 0.28 0.20 –0.30 –0.11 0.22 0.20 –0.24 –0.24 0.29

–0.06 0.37 –0.06 –0.25 –0.16 0.47 –0.16 –0.16 0.07 0.01 –0.09 0.01

0.12 –0.24 0.36 –0.24 –0.16 –0.16 0.47 –0.16 –0.24 0.31 –0.24 0.18

0.36 0.12 –0.24 –0.24 0.27 0.24 –0.26 –0.26 –0.15 –0.15 0.46 –0.15

0.15 –0.34 0.13 0.06 0.04 –0.18 0.15 0.00 0.46 –0.15 –0.15 –0.15

0.09 0.38 –0.23 – 0.23 –0.06 0.37 –0.25 –0.06 0.46 –0.15 –0.15 –0.15

0.48 –0.16 –0.16 –0.16 0.39 –0.22 –0.22 0.05 0.18 0.11 –0.31 0.03

0.03 –0.02 –0.30 0.29 0.46 –0.15 –0.15 –0.15

0.13 –0.24 –0.24 0.35 0.25 –0.25 –0.25 0.25

„ – B. melitensis, M. loti, 
A. tumefaciens, S. meliloti, R. palustris

0.19 –0.33 –0.10 0.24

–0.11 –0.40 –0.11 0.63

–0.26 –0.26 –0.26 0.79

–0.33 0.71 –0.33 –0.04

–0.11 –0.40 0.63 –0.11

0.03 –0.06 –0.49 0.51

0.19 –0.49 –0.19 0.49

í‡·ÎËˆ‡ 3.  Ç˚‡‚ÌË‚‡ÌËÂ Ó·Î‡ÒÚÂÈ ÔÂÂ‰ „ÂÌÓÏ glpD ‚ E. coli, S. typhimurium, K. pneumoniae, Y. enterocolitica

ÉÂÌÓÏ ÉÂÌ ÇÂÒ Ò‡ÈÚ‡ ë‡ÈÚ

E. coli glpD 10.0 aa t a t gt t cgat aacgaacat t t a t gagct t t aacgaaagt gaa t

S. typhimurium glpD 10.0 a t t a t gt t cgat aacgaacat t t t t gaact t t aacgaaagt gcaa

K. pneumoniae glpD 9.8 a t agt gagcgat at cgagcat t t a t gagct t aaacgaaagt g t ga

Y. enterocolitica glpD 8.9 a t cgt gagcgaaaacgaacat t aaagagct gt t t cgaacat t t gg

èËÏÂ˜‡ÌËÂ. ÜËÌ˚Ï ¯ËÙÚÓÏ ÔÓÍ‡Á‡Ì˚ Ô‡ÎËÌ‰ÓÏÌ˚Â Ó·Î‡ÒÚË, ‡ ÔÓ‰˜ÂÍÌÛÚ˚ ÔÓ‚ÚÓ˚. ÇÂÒ Ò‡ÈÚ‡ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ Ô‡ÎËÌ-
‰ÓÏÌÓÏÛ Ò‡ÈÚÛ.
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Computer-assisted Analysis of Regulation of the Glycerol-3-Phosphate Metabolism 

in Genomes of Proteobacteria

   L. V. Danilova1, M. S. Gelfand2, V. A. Lyubetsky1, and O. N. Laikova2

1Institute for Information Transmission Problems, Russian Academy of Sciences, Moscow, 101447 Russia; 
E-mail: dlv2k@mail.ru

2State Research Center GosNIIGenetika, Moscow, 113545 Russia

Abstract—Comparative computer-assisted analysis was used to study putative GlpR-regulons responsible for me-
tabolism of glycerol and glycerol-3-phosphate in genomes of α-, β-, and γ-proteobacteria. New palindromic GlpR-
binding signals were identified in γ-proteobacteria; consensus sequences being TGTTCGATAACGAACA for En-
terobacteriaceae, wTTTTCGTATACGAAAAw for Pseudomonadaceae, and AATGCTCGATCGAGCATT for
Vibrionaceae. The signals in α- and β-proteobacteria were also identified: they contained 3–4 direct TTTCGTT
repeats separated by 3–4 nucleotide pairs.
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