PriB-ssDNA Structure and Suggestion of A Novel Single-stranded

DNA Binding Model

PriB is one of the E. coli pre-primosome proteins which is required for assembly of the primosome, the
multisubunit protein complex involved in the initiation of DNA replication of bacteriophage ¢X174. Recent
studies suggest that the ¢X174-type primosome is involved not only in DNA replication but also in
recombination and repair when encountering DNA damage. Prior to the present study, little is known about
the quantitative aspects such as stoichiometry of the PriB-ssDNA complex, cooperativity of the binding
process, and the binding modes of PriB. In this study, we report the crystal structure of PriB in complex with
15-mer oligodeoxythymidylate (dT15) at 2.7 A resolution. In the PriB-dT15 complex crystal, the PriB dimers
form a long chain along the ssDNA. This arrangement of PriB-ssDNA complex is consistent with the
morphology observed by electron microscopy. This ssDNA binding mode of PriB is significantly differs from
E. coli single-stranded DNA-binding protein (EcoSSB). Therefore, the structure present here may provide a
novel implication for possible roles of PriB in E. coli DNA replication.
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@ Cells nave evolved specific repair mechanisms to remove

DNA-template lesions to restore a structurally sound template
for ensuring accurate transmission of the genetic code from one
generation to the next during cell division. The ability to restart
replication after encountering DNA damage is essential for bac-
terial survival. The replication restart primosome is a nucleo-
protein complex, responsible for reactivation of DNA replication
at forks, composed of PriA, PriB, PriC, DnaT, DnaC, DnaB, and
DnaG. Although the sequence of assembly during the DNA repli-
cation restart primosome formation (PriB is the second to assem-
ble) has been well studied, the role plays by PriB is poorly under-
stood at the molecular level.

The PriB monomer has an oligonucleotide/ oligosaccharide-
binding (OB)-fold structure with three flexible 3 -hairpin loops,
Ly, (residues 20-24), L,5 (residues 37-44), and L5 (residues 81-88).
On the basis of comparison of PriB structure with other OB-fold
containing proteins, the structure of PriB is markedly similar to
that of single-stranded DNA binding protein (SSB), an essential
protein required for DNA replication, recombination, and repair
in E. coli, suggesting that PriB and SSB may bind ssDNA in a simi-
lar manner. Like SSB, PriB also exhibits its greatest affinity for
poly(dT). However, several lines of evidence suggest that their
ssDNA binding modes may somewhat differ. First, despite their
structures sharing a number of overall features, PriB and SSB only
have 11% identity and 27% similarity in terms of amino acid
sequence. Furthermore, only Lys82 of PriB is positionally and
functionally conserved with Lys87 of SSB. Second, the quater-
nary structures of dimeric PriB and tetrameric SSB apparently
differ, suggesting that PriB is unlikely to adopt the same ssDNA
binding manner as SSB. Third, SSB is known to inhibit PriA heli-
case activity, whereas PriB stimulates PriA helicase activity. Thus,
we study the structure of the PriB-ssDNA complex and the
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