XpoMOCOMbl bakTepum



PasMep XpoMOCOM

Mycoplasma genitalium 580 074
Escherichia coli 4 639 221
Streptomyces avermitilis 9 025 608

Bradyrhizobium japonicum 9 105 828




Yncno XpoMoCcoMm

Deinococcus radiodurans 2 konbuesble (2.6 + 0.4)

Vibrio cholerae 2 konbuesble (2.9 + 1.1)
Paracoccus denitrificans 3 konbueBble (2.0 + 1.1 + 0.64)
Borrellia burgdorferi 1 nnHenHas (0.946)

Agrobacterium tumefaciens 1 nuHenHas (2.1), 1 konbueas (3.0)
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E. coli K12
4 639 221 n.H.
4909 reHoB



E. coli

benok-koampytoLwine reHol 87.8%
PHK-koanpyoLine reHeol 0.8%
peryngartopHble nocneaoBaTesibHOCTHU 11.0%
Haemophilus influenzae 85%
Bacillus subtilis 86%
Mycoplasma genitalium 88%

Helicobacter pylori 91%



Kak Bce 3TO OpraHU3OBaHO B
npocTpaHcTee?



Escherichia coli




«NnceBOOKOMMAPTMEHT» — Hyneoua
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1.6mm long chromosomal DNA
molecule of Escherichia coli

cell that is only 2 ym long and 1 ym wide

Y 6akTepumn cywiecTtByeT HECKOJTIbKO MeXaHU3MoOB
komnakTusaumm OHK

Cynepcnuvanusauus
YnakoBKa B 0enku



bakTtepuanbHas
XpOMOCOMa COCTOUT U3
50-400 oTpuuaTenbHO
cynepcnumpanun3oBaHHbIX
OHK neTtenb, cpegHun
pa3mep KOTOPbIX OKOJ10
10 T.n.H. 3™ OHK netnu
ABNAIOTCA
TOMOJIOrN4YEeCKHU
He3aBUCUMbIMM
ANCKPETHbIMU
XPOMOCOMHbIMU
TeppUTOPUAMMN.

Current Opinion in Genetics & Development

Current Opinion in Genetics & Development 2005, 15:153-162
The structure and function of the bacterial chromosome Thanbichler, Viollier and Shapiro



nucleoid-associated proteins
(NAPs)



DNA bridging proteins -
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accessory proteins S M C

. O4yeHb KOHCepBaTUBHbLIE OesiKu.
ase
- JyKapnoTuieckue KoreamHbl u
X N KOHAEHCUHbI — FOMOJIOrn
\ GakTepuanbHbix SMC.
coiled-co ERF
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“hinge”

B SMC architecture. SMCs, which act in |
chromosome organization, sister cohesion, and ATE .
processing of DNA ends, may be homodimers Catalytic
(bacteria) or heterodimers (eukaryotes). The domains

“hinge"” is the dimerization region. Interactions of
the N- and C-terminal regions form a functional
ATPase. Two or more accessory proteins interact
with the C-N-terminal regions. These regions
may also interact to form a closed ring




DNA bending proteins

Integration host
factor

IHF

he histone-like
protein from E. coli
strain U93

HU (heat-unstable
nucleoid protein)

HU

The factor for
inversion

stimulation (FiS)

FIS



The DNA protection during starvation protein (Dps)

Structure of dodecameric
Escherichia coli Dps

Close-up of a
monomeric Dps
subunit (within a
Dps dodecameric
context).

SFM

image of
Dps—DNA
complexes.
Image size:
600 x1300 nm

Low resolution
model of three-
dimensional
hexagonal Dps—
DNA arrays

From M.S. Luijsterburg et al. / Journal of Structural Biology 156 (2006) 262—-272



tarved E. coli cells.

ionins

DNA-Dps co-crystallizat

starved cell, showing ring-
like DNA structures (red arrows)

24 h-starved E. coli cell showing 36 h-

the ring-like chromatin

organization.

(@)]
=
S
(@]
| -
o __
c 8
w0
2 >
.wm
[
S ©
>3
(D)
)
T 3
S0

Tomographic reconstruction

D. Frenkiel-Krispin, A. Minsky / Journal of Structural Biology 156 (2006) 311-319



3aBMCUMOCTb OpraHusaumm Hykneompaa ot hasbl pocTa.

OpraHusauus netenb U CauTOB TPAHCKPUMNLUM 3aBUCUT OT OOLLEro YPOBHS TPaHCKPUNLMUM.

Exponential Stationary

Slow

Currenl Opinicn in Genslics & Development

Travers, Muskhelishvili, 2005 Current Opinion in Genetics & Development 2005, 15:507-514
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Early Exponential Stationary Late
exponential slationary

Normalized amounts (expressed in functional units) of nucleoidassociated
proteins during different growth phases.

From M.S. Luijsterburg et al. / Journal of Structural Biology 156 (2006) 262—-272



[lpocTpaHcTBeHHas yknaaka xpomocomHoun OHK
Caulobacter crescentus




[MpocTpaHcTBeHHasn yknaaka xpomocomHoun [AHK Caulobacter
crescentus u ee coxpaHeHUe B KINeTOYHOM LUKIie

Swarmer Predivisional

Current Opinion in Genetics & Development

Caulobacter crescentus — HOBbI MoAeNnbHbIN OO BLEKT ANA nccnegoBaHUA KNeToOYHOro
LuKna y 6akrepuun. Knetkn meHAOT MOpdONornio Ha pasHbIX 3Tanax XXM3HeHHOro
(=kneTo4HOro) umkna.




KoMmoHeHTbI uutTockeneta Caulobacter

Eukaryotic . . Intermediate
Protein: R Filaments

Prokaryotic
Protein: CreS

Caulobacter
Localization:

(dynamic)

Caulobacter -
Function:

o shape
division polarity
chromosome segregation

B knetkax Caulobacter npucyTCTBYHOT FOMOJIOrM BC€X OCHOBHbIX KOMIMOHEHTOB
LUTOCKeneTa 3yKapuoTUYeCKUX KIeToK




Bacterial Chromosome Dynamics

Simultaneous microsopic

: Sherratt, et al. (2003) Science 301 -::.'l::
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MopaenbHaa cuctema ana nccrnenoBaHus
NPOCTPaHCTBEHHOMU opraHM3auumn
pennuuupytlowieroca Hykneouvaa E. coli in
vivo

- ACKYCCTBEHHO BCTaBJfI€HHbIe
y4acTKu, cBaA3biBalowme priroopecueHTHbIN
30HA in vivo. PacnonoxeHbl BONU3n
y4dacTKa BCTpeun penyiMkaLumoHHbIX BUITOK

(“77).

Mopenb pacxoxaeHus oovyepHUX xpomocom E. coli.
JNleBas n npaBas pennnxopbl OKapLUeHbl
Dancing around the divisome: asymmetric COOTBETCTBEHHO KPaCHbIM U CUHUM. Ter2 (cM. neebil

chromosome segregation in Escherichia coli Puc. ) — kpacHasi 3ee3004kKa, terd — cuHsisi 36e3004Ka.
Wang et al., 2005; Genes & Dev. 19: 2367-2377




