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In a Letter to the Editor, Eyre-Walker (1995) disputes a
previous interpretation relating G+C variation in the
Escherichia coli genome to differential activity of Very
Short Patch (VSP) repair and, in turn, to gene expression
level (Gutiérrez et al. 1994).
VSP repair corrects T:G mismatches to C:G when
they are embedded in special sequence contexts (see
Glhsner et al. 1995 for a list of substrates and preferences). If the T:G mismatch lies at a site where T is the
correct base, a T-to-C transition takes place. Statistical
analysis of oligonucleotide frequencies unveiled the mutagenic effect of VSP repair on the E. coli genome; as a
consequence of VSP activity the genome has been partly
depleted of VSP substrates and enriched in VSP outputs
(Bhagwat and McClelland 1992; Merkl et al. 1992). The
degree of underrepresentation of the different potential
VSP repair substrates correlates to their reactivities
(Glassner et al. 1995).
While studying two samples of E. coli nucleotide sequences selected according to the frequency of the
CTAG tetranucleotide, we found that the codon usage of
the genes harbored in the CTAG (>0.07%)-containing
sample was more similar to that of lowly expressed
genes than to that of highly expressed genes. It should be
noted that the tetranucleotide CTAG used to divide the
samples is the most susceptible to VSP processing, and,
indeed, it is the rarest E. coli tetranucleotide. Since VSP
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activity depletes the genome of CTAG, the regions
where the observed frequency of CTAG is high can be
expected to have been less affected by VSP repair than
the regions where CTAG is absent. These observations
prompted us to consider a tentative link of VSP repair
activity to gene expression level. The latter was established by means of the connection between codon bias
and gene expressivity (Gouy and Gautier 1982; Ikemura
1985).
The purpose of the letter by Eyre-Walker appears to
be, first, to deny the possibility of variation in the efficiency of VSP repair across the E. coli genome, and
second to rule out that it may do so in relation to gene
expression level. To support his view, he has repeated
our analysis on a copious database, reporting that when
he compared the average CAI (an indirect measure of
gene expressivity, Sharp and Li 1987) of a sample of
genes with no CTAG motif against that of a sample of
genes with a gene-wide frequency of CTAG higher than
0.07%, he actually found significant differences as we
did. Next, he failed to detect significant CAI differences
using a narrower CTAG-rich gene sample which contained only genes lacking CTAG in the 1231 codon
frame but with the frequency of the CTAG motif higher
than 0.1% in the 2312 frame.
The reason for moving from a gene-wide stratification
to the restrictive one in the 23 12 frame was said to be the
presence of the rare CTA leucine codon in the 123 1
frame; on this ground, performing the analysis in the

