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N Molecular analysis of site-specific recom-
bination mediated by XerA from Ther-
moplasma acidophilum

Xer-mediated site-specific recombination plays a critical
role in the segregation of circular chromosomes after DNA
replication. Two tyrosine-recombinases, XerC and XerD,
form a complex that resolves chromosome dimers in
Escherichia coli. XerC-XerD recombinases act at a specific
DNA sequence, called dif, with the aid of the ATP-depend-
ent DNA translocase FtsK (Figure 1)V.

In contrast, only a single o7f (referred to as TacXerA)
with sequence similarity to common Xer recombinases has
been found in the genome of the archaeon Thermoplasma
acidophilum. No apparent FtsK homologue exists in this or-
ganism. Here, we provide evidence that TacXerA is a site-
specific recombinase that can resolve chromosome dimers
in T acidophilum.

ChIP-Seq analysis with anti-7acXerA antibody identified
two potential TacXerA binding sites (named as Peakl and
Peak2) on the chromosome; this finding was confirmed by
real-time qPCR. The two peaks corresponded to two se-
quences, difl (27bp) and dif2 (28bp), as determined by
sequence alignment of recombination sites in other ar-
chaeal species. Notably, the dif2 site is in a potential termi-
nation region located halfway from the origin of replication.
In vitro experiments revealed that dimer plasmids with dif
2 sites were resolved by purified TacXerA into two mono-
mer plasmids. Furthermore, consistent with dimer resolu-
tion, reactions with engineered plasmids containing two
dif2 sites per chromosome generated recombination prod-
ucts, but not plasmids with two difl sequences.

Sequence residues essential for recombinase activity
were identified by an iz vitro inter-molecule recombination
assay with plasmids containing various mutations in the dif
2 sequence. These studies strongly suggest that TacXerA
is indeed a functional Xer recombinase involved in resolu-
tion of dimer chromosomes at the dif2 site. In addition,
half-site strand transfer assays with the dif2 sequence pro-
vided further insights into how TacXerA recognizes the
cleavage site in the target sequence and mediates site-spe-
cific recombination. I am now trying to elucidate physiologi-
cal function, if any, of the dif1 sequence in vivo.

References
1) Barre FX. et al (2001) Proc Natl Acad Sci U S A 98,
8189-8195.
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Figure 1. Dimer formation and its resolution during chro-
mosome segregation in E. coli

‘While the replicated origins (red rectangles) migrate toward to the
poles of the cell, the dif sites (blue rectangles) stays at the midcell.
The replicated two dif sites are synapsed by the XerC-XerD recom-
binases forming a Holliday junction intermediate. The formed Holli-
day junction intermediate is resolved by XerC. If the replicated
chromosome is resolved into two monomers, segregation will even-
tually break the synaptic complex and the dif sites move away from
the midcell before cell division. In contrast, the replicated chromo-
some will form a circular dimer by odd number of crossover of ho-
mologous recombination. In such a case, the synaptic complex will
be trapped at midcell and FtsK will access to the synaptic complex.
FtsK activates XerD and changes the Holliday junction conforma-
tion, thus the chromosome dimer is resolved into two monomers
for cell division?.
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