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Role of class 111 peroxidase PRX34 in plant oxidative burst and immunity
(7 F AMBNNVAF L —EBDOFF T HT 4 TN—R MRS ERIFITE T HEE)

WXEERE HdR Ok kW Zax BWE O fal gk i BB dEEdR e S

FURXNBOES
This thesis is divided into four chapters: chapter | (general introduction), chapter 11, chapter 111 and chapter IV. The
chapter I, 111 and IV are further subdivided into five sections: abstract, introduction, material and methods, results and

discussion.

In general introduction, the current findings on molecular mechanisms of plant-pathogen interactions and the
definition about pattern-triggered immunity (PTI), effector-triggered immunity (ETI), as well as the potential sources of
ROS, such as a membrane-localized NADPH oxidase and apoplastic class I11 peroxidase are described.

In chapter I, | characterized three available Arabidopsis lines homozygous for T-DNA insertions. Besides the well-
studied prx34-1, we obtained two additional Arabidopsis pxr34 null mutants (prx34-2, prx34-3) to investigate the role
of class 11 peroxidase PRX34 in oxidative burst and immunity in Arabidopsis. Together with the analysis of transcripts,
the result indicates that PRX34 is one of the major peroxidases that constitutively accumulate in the mature leaves of
Arabidopsis plants.

In chapter 11, in order to examine the role of PRX34 in the ROS generation, NaCl-solubilized cell wall proteins
from the wild-type, prx34-2 and prx34-3 were tested for their ROS-generating activity. Remarkably, the ROS-generation
requiring manganese ion (Mn?*), p-coumaric acid (p-CA) and NADH as an electron donor was significantly less in the
extracts of prx34-2 and prx34-3, likely due to decrease in the corresponding peroxidases. Consistently, the prx34-2 and
prx34-3 exhibited reduced accumulation both of ROS and callose in mature leaves when exposed to Flg22. Interestingly,
the prx34-2 and prx34-3 become more susceptible to infection by virulent pathogens such as Botrytis cinerea,
Colletotrichum higginsianum and Pectobacterium carotovorum subsp. carotovorum. These results indicate that PRX34
is a component of PTI and that is necessary for full resistance to virulent pathogens.

In chapter 1V, in contrast, ectopic expression of PRX34 under the control of 35S promoter in the wild-type caused
enhanced resistance. This result is consistent with that increased expression. Especially in the overexpression line OX
#8-1, the ROS burst occurred more rapidly compared to the wild-type, suggesting a role of increased PRX34 in early
oxidative burst. Indeed, due to increased PRX34 expression, the OX #8-1 produced DPI-insensitive ROS compared to
the wild-type.

In this study, we evaluated the role of Arabidopsis class I11 PRX34 especially in terms of Flg22-elicited oxidative
burst and callose formation as early (~10 min) and late (~24 hours) responses, respectively. Importantly, both prx34-2
and prx34-3 plants caused enhanced susceptibility to virulent pathogens, whereas ectopic expression of PRX34 improved
resistance. Based on our results, it was concluded that PRX34 substantially contributes to both early and late responses
during PTI. Indeed, PRX34 was shown to be upregulated upon infection or in response to elicitor such as Flg22 and
chitin. Taken together, these results suggest that PRX34 is a component that positively regulates a basal resistance in
Arabidopsis during both early and late responses during PTI.
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