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Xanthomonas campestris pv. phaseoli (Xp) has two isozymes of monofunctional
catalase denoted KatA and KatE. In this study kat4, a major catalase gene, was cloned
using reverse genetic techniques. Two degenerate primers were designed from a partial
amino acid sequence of KatA purified from XpHR (a spontaneous peroxide resistant
mutant strain which over produced KatA enzyme) and from the conserved region of
monofunctional catalases. The PCR was performed using Xp genomic DNA as a template.
The 344 bp-PCR product was used as a DNA probe to screen a full length kat4 gene from
a Xp genomic library in A ZipLox phage by plaque hybridization. A positive clone that
contained the complete sequence of katA was identified and named pKat29. A kat4 open
reading frame of 1,521 bp encoded a 507 amino acids forming a theoretical molecular
weight about 56 kDa. Moreover, ankyrin-like gene, ank4, was found downstream of kat4
with a putative open reading frame of 624 bp encoded 208 amino acids forming a protein
with molecular mass about 23 kDa. Northern blot analysis showed that these two genes
were transcribed as a polycistronic mRNA. Southern blot analysis indicated that kat4 was
a single copy gene and conserved among various Xanthomonas ssp. Comparison of KatA
amino acid sequences with other monofunctional catalases, showed that Xp KatA
belonged to Clade I of monofunctional catalase. The kinetic study of purified KatA
showed that it had apparent Ky, and Vi values of 75 mM [H,0,] and 2.55 x 10° pmol
H,0; pumol heme'sec”, respectively. The ke, at Vmax point was 2.55 x 10° sec”. Both Xp
KatA activities from recombinant catalase-deficient E.coli and XpHR were inhibited by
NaNj, 3-amino-1,2,4-triazole, hydroxylamine, and NaCN. This enzyme was unusual in
several respects, exhibiting a narrower optimal pH range and reduced heat stability
compared to other tetrameric monofunctional catalases. A kazA mutant (Xp kat4), double
mutants (katA ankA, katA katE, kat4 oxyR), and a strain expression high level of ka4
were constructed to examine the physiological role of the gene. The mutant showed a
significantly decreased level of catalase activity at log phase of growth, and was extremely
sensitive to H,O; killing compared to a wild type strain and high expression of kat4 strains
but more resistance to organic peroxide tBOOH. The data conclusively showed that KatA
had an important role in Xp against external H,0O, killing and implied the existence of
compensatory mechanism between catalase and products of ahpC genes because the level
of ahpC expression was higher than normal in Xp kat4 resulting in the resistance of
organic peroxide (tBOOH). In addition, Xp kar4 showed an adaptive response to H,0,
killing and retained cross-protection response to HyO, killing. The knowledge gained,
concerning the molecular basis of major catalase in Xp, will allow further study of the
function, regulation of this interesting gene and the correlation between this gene, and
other genes involved in oxidative stress response.
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