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A gene encoded peptide, methionine sulfoxide reductase (msrA), an enzyme

playing an important role in repairing oxidative damage to proteins, was cloned from
the Xanthomonas campestris pv. phaséoli (Xp) genomic library.

One of the positive clones namely pA8 was further characterized and the
nucleotide sequence was determined. Analysis of the nucleotide sequence revealed a
putative open reading frame of 0.65-kb encoding with 216-amino acid peptide and
with a theoretical molecular weight of 23.5-kDa. This open reading frame had a high
homology to msrA genes. Amino acid sequence alignment revealed conserved
sequence motifs z;mong various organisms. The phylogenetic tree constructed from
MsrA of various organisms classified Xp MsrA into the same group as Escherichia
coli.

Southern blotted analysis of Xanthomonas genomic DNA digested with various
restrictive enzymes showed that msrA was a single copy gene and existed in all
Xanthomonas strains tested. The primer extension technique revealed the transcription
start site of both log and stationary-phases of growth corresponding to C, upstream 27
nucleotides from ATG. Northern blotted analysis showed that msr4 was transcribed as
a monocistronic mMRNA. The expression was high at the log-phase of growth and then
declined at the stationary-phase. Moreover, the expression of msr4 could be induced
by oxidative stresses such as H,0,, tBOOH, MD, NEM and IAA. These inductions
were not depended on known global regulators such as oxyR, ohrR, rnk and camk.

A Xp msrA mutant strain was constructed by insertional inactivation technique.
The mutant increased sensitivity to H,O,, tBOOH, NEM but not to MD in both log
and stationary-phase of growth. The increased sensitivity could be complemented by
an expression of msrA in a plasmid vector. High expression of msr4 in wild type Ap

conferred more resistance against H,O,, tBOOH, MD and NEM killing.
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