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Flip-flop around the origin and terminus of replication in
prokaryotic genomes
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Figure 1 
The topology of bi-directional
replication of a circular prokaryotic
chromosome. The continuous line is
the DNA strand replicated as the
leading strand; the dashed line is the
DNA strand replicated as the lagging
strand; Ori, the origin of replication;
Ter, the terminus of replication. Ori
and Ter divide the chromosome into
two replichores, arbitrarily called left
and right.
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Figure 2 
Plots of the relative positions of
orthologs in the Helicobacter pylori J99
and H. pylori 26695 genomes. The values
on the x and y axes represent the
positions of genes on chromosomes, in
base pairs. (a) The closest orthologs
(best matches) that have not switched
their positions between the leading and
the lagging DNA strands. (b) All
orthologs that have switched positions
between the leading and the lagging
DNA strands. The genome sequences
and orthologs, extracted from the
database of Clusters of Orthologous
Groups (‘COGs’) [12], were obtained
from the National Center for
Biotechnology Information [13].

1,600,000

1,200,000

800,000

400,000

0 500,000 1,000,000

Helicobacter pylori 26695

Helicobacter pylori 26695

H
el

ic
ob

ac
te

r 
py

lo
ri 

J9
9

H
el

ic
ob

ac
te

r 
py

lo
ri 

J9
9

1,500,000

0 500,000 1,000,000 1,500,000

0

1,600,000

1,200,000

800,000

400,000

0

(a)

(b)

Figure 3 
Consequences of inversions at different locations in a prokaryotic chromosome.
The green arrows indicate sites of recombination. The black arrows represent a
sense strand of a gene. Note that if the sense strand is lying on the leading DNA
strand, the direction of transcription of the gene is the same as the direction of
replication-fork movement. (a) A symmetrical inversion encompassing the origin
of replication. After the inversion, the distances to the origin and the locations of
the genes do not change with respect to the leading and lagging DNA strands.
(b) The inverted region encompasses the origin but the origin is not located in the
center of this region. As a result, the lengths of replichores change and the
distances of the noninverted genes to the origin change, although the locations of
the genes do not change with respect to the leading and lagging DNA strands.
(c) An inversion within a replichore. The locations of genes within the inverted
sequence change with respect to the leading and lagging DNA strands.
Furthermore, genes located away from the center of the inverted region change
their distance from the origin.
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