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1 Introduction

A χ sequence (5’-GCTGGTGG-3’) is a hot spot which promotes recombination in Escherichia coli.
RecBCD recognizes a χ sequence, and it extricates a ssDNA with its exonuclease activity. There are
1009 χ sequences whose frequency overwhelms the expected appearance. Moreover, it is also known
that these χ sequences are frequently located within ORF.

2 Result of Classification

We have classified all E. coli genes according to their functions, and then analyzed frequencies of the
χ sequence in each class of genes, normalizing by the average length of genes.

Table 1.

The result shows that χ sequences exist preferably in Mobility and Transport genes (Table 1). The
χ sequences often code for hydrophobic amino acids [1], and that is probably the reason for them to
exist at high frequency in these proteins.

Interestingly, no χ sequence was found in the genes for tRNAs, rRNAs, and ribosomal subunit
proteins. The reason for these genes to avoid χ sequences is not clear and needs further investigation.



3 Relationship between the χ sequences and the replication

Around 75% of χ sequences face the direction of replication [2].
It is widely believed that χ sequences relate to the replication in
order to repair DNA damages that arrest replication folks [3]. GC
skew is an inclination index of G over G+C on a DNA strand
and it is known in the E. coli genome that the shift points of the
GC skew are located in the replication origin and the termination
region.

The direction of χ sequences and GC skew of the E. coli genome
are shown in Fig. 1. The both shift points appear at the similar
locations which are close to the replication origin and termination
regions. Since the χ sequence contains five G’s and only one C,
the direction of the χ sequences depends on the inclination of G
on the genome.

It has been reported that χ-like sequences in Haemophilus influenzae Rd have a role similar to
E. coli χ sequence [4], whereas H. influenzae does not show any clear shift points of the direction of
χ-like sequences or the GC skew (Fig. 2).

It is not clearly explained why the GC skew exists in E. coli but
not in H. influenzae, which is a close relative to E. coli. It has
been believed that the directional bias of the χ sequences in E.
coli is related to the replication mechanism. Our results, however,
strongly indicate that the bias is merely due to the inclination of
G, and that it is probably not due to the replication mechanism.

We are currently analyzing the directional bias of other G-rich
oligonucleotide sequences as a control in order to verify the hy-
pothesis. The result of this analysis will be presented and dis-
cussed at the meeting.
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