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Insights into the chromosome partitioning
system, ParABS

Nanocrystallization of the Nucleoid of
Bacteria under Stress
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Chromosome segregation is regulated by the ParABS sys-
tem that is an important biological process in all domains
of life. ParABS system includes ParA (an ATPase), ParB (a
parS binding protein) and parS (a centromere-like dSDNA).
The homologous proteins of ParA and ParB in Helicobacter
pylori are HpSoj and HpSpo0lJ, respectively. We character-
ized the binding of parS and HpSpo0J and solved the crystal
structure of the HpSpo0J-parS complex, with two HpSpo0J
molecules bind with one parS. HpSpo0J interacts vertically
and horizontally with its neighbors through the N-terminal
domain to form an oligomer. These adjacent and transverse
interactions might be needed for molecular assembly of a
high order nucleoprotein complex and for ParB spreading.
In addition, the ATPase activity of HpSoj was determined
and the non-specific DNA binding of HpSoj dimer was
detected. Based on these findings, we propose a structural
model for the HpSoj and HpSpo0J complex in the ParABS
partitioning system.
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Structural, biochemical, and genetic changes caused by
stress factors are known to be largely similar for cells of all
modern organisms, which inherited the basic strategies of
adaptation to different types of stress from their ancient an-
cestors. One of the strategies implemented in bacterial cells
for constantly changing environmental conditions is related
to the protection of the nucleoid from unfavourable envi-
ronmental conditions by binding of DNA to specific his-
tone-like proteins-DPS (DNA-binding protein from starved
cells), in nanocrystalline complex, which helps to protect
the nucleoid from damage and resume the activity of the
bacterial cells later. The structure of these crystals within
a cell was studied by use of synchrotron radiation on mac-
romolecular crystallography station ID-23-1 as well as by
use of transmission electron microscopy and tomography.
However, the DNA conformation within these complexes
has remained unsolved [1]. It was decided to decipher the
structure of DNA-DPS crystals obtained in vitro which is in
some respect the model of the structure of a nanocrystalline
nucleoid. To this end crystalline complexes of DNA-DPS
were studied with two different DNAs (one was linear and
short DNA -24 b / p, the second was pBluescript SK (2958
b/ p).) The crystal sizes reached 0.05 mm. The structure of
the crystals of the DNA-Dps complexes (the resolution of
this structure reaches 2.6 A) is different from that previous-
ly published in the RCSB Protein Data Bank database. The
crystal structure of the DNA-DPS complexes was slightly
different for the different DNA length. At first superficial
glance, one can speak of the absence of DNA molecules in
a given crystal. Positions of DNA in our crystals, probably,
were chaotic; this point explains why we miss the DNA on
the obtained electron density map. Obtained results will
allow us to get closer in understanding of the protection
mechanism of biocrystallization inside a living cell.
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