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AbstractAbstract

A primary challenge for plants in survival is the recognition
and suppression of pathogen infection.  Understanding the
plant defense system will enable development of better crop
resistance.

•Thousands of genes are transcriptionally activated in Arabidopsis
upon pathogen infection.  It is not clear which transcriptionally
induced genes actually contribute to defense against the pathogen
(Katagiri, 2004).

•Recently, data obtained from gene expression profiles of pathogen
induced genes and reverse genetics was used to construct a model
of the Arabidopsis defense signaling network (Sato, et. al.
Unpublished).

•The proposed model predicted known gene interactions
successfully, thus we hypothesize the model should be able to
predict uncharacterized mutant phenotypes.

This project focused on evaluating whether or not eight
transcriptionally induced genes play a significant role in defense
against the plant pathogen Pseudomonas syringae p.v. maculicola.
In addition, this project provides preliminary data evaluating the
predictive power of the proposed network model.

MethodsMethods

Figure 2.  Arabidopsis thaliana.  Photograph of the Wild-Type
control used called “Columbia” or “Col-0”.
Photograph complements of Dr. Kenichi Tsuda

Figure 1.  Transposon-DNA insertion diagrams.  At least two single mutant
knockout lines (SALK lines) were tested for each gene.  Shown are the
approximate points in each gene where a T-DNA segment has inserted into the
gene sequence which is expected to render the gene non-functional.  Each
mutant SALK line tested had only one T-DNA insertion within the gene.
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Figure 3.  Success of P.
syringae at 0 days post
inoculation (0dpi) and 3 days
post inoculation (3dpi).
Asterisks indicate bacterial
growth was significantly
different than a wild type
control (Columbia, Col-0).
Values represent the number
of CFUs counted on a
logarithmic scale.

Figure 4.  Success of P. syringae at 3 days
post inoculation (3dpi) in each line relative to
the wild type control line (Columbia, Col-0).

ConclusionsConclusions
In most general terms, salicylic acid (SA) mediates defense against
biotrophic  and hemibiotrohpic pathogens like P. syringae, where as
jasmonic acid and ethylene (JA/Et) mediate defense against
necrotrophic pathogens (Glazebrook, 2005)

• WRKY 47 (At4g01720) plays a significant role in defense
against P. syringae as a possible negative regulator of the 
salicylic acid (SA) mediated signaling pathway.

• Ethylene forming enzyme (1-aminocyclopropane-1-
carboxylate oxidase) (At1g05010) plays a significant role in 
defense against P. syringae.

• An aquaporin homologue (At4g18910) functioning in arsenite
transport tolerance contributes a significant amount to 
defense against P. syringae.

• The membrane protein encoded by gene At4g11840
functioning in metabolic processes and phosphatidylcholine 
metabolism significantly contributes to defense against P. 
syringae.

In addition, the obtained results suggest Sato's proposed model of the
Arabidopsis thaliana defense signaling network did predict certain
defense genes among thousands transcriptionally activated upon
pathogen infection.  However the data obtained does not permit a
definitive conclusion regarding the predictive power of Sato's model.  It
is necessary to conduct additional experiments to provide a more
thorough evaluation of the predictive power of the network model.
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