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CHAPTER 1

KatA: Monofunctional catalase in Xaenthomonas campestris pv. phaseoli

ABSTRACT

Xanthomonas campestris pv. phaseoli katd, the gene for major monofunctional
catalase was cloned using the reverse genetic technique, Two degenerated primers were
designed from a partial amino acid sequences of KatA in Xp and from the conserved
region of monofunctional catalases. The PCR using degenerate primers and Xp genomic
DNA was done and giving 344 bp-PCR product that was used as a DNA probe to screen
a full length katd gene from Xp genomic library A-ZipLox phages by plaque
hybridization. A complete positive clone was named pKat29 containing complete
sequence of kat4. An open reading frame of 1,521 bp, encoding a protein of 507 amino
acids with theoretical molecular weight about 56 kDa. The apparent Km and Vmax
values are about 39 mM of H>0, and 2.3 x 10° pmol/min/mg protein, respectively. The
kea at Vmax point is 2.132 x 10° sec”. Both KatA from Xpw/t and XpHR were sensitive
to 3 Amino-1,2,4 Triazole. They are unusual catalase in several respects, including the
apparent of narrower pH optimal and less heat stable than normal tetrameric catalase.
The Xp KatA is classified in the bacteria group I from the results of amino acid
sequences similarity to all principal monofunctional catalase. To examine the Xp kat4’ s
role against oxidative strass, kat4 mutant was constructed by insertional inactivation
using a piece of katd inserted into non-replicated plasmid. Xp katd mutant was
ascertained by Southern analysis and catalase activity gel staining. The mutant produced
significantly decreased level of total catalase activity at log phase of growth, and became
extremely sensitive to HyO; killing comparing with the wild type strain. Thus, all results
suggest the kat4 played an important role in Xp against oxidative stress by detoxification
of exogenous H;O,. Expression analyses by Northern blot hybridization revealed that
katA was transcribed as a polycistronic RNA with the adjacent protein called ankyrin
like protein. The expression of katA could be induced by exposure to oxidants including
H,0,, organic hydroperoxide and particularly menadione and was mediated by oxyR, a

global peroxide sensor and transcription regulator.



