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Overexpress citrus SA regulators to increase HLB resistance

Proposal Title

Manipulating SA-mediated defense signaling to stimulate broad-spectrum resistance to HLB and other
diseases in citrus
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4/20/12 ’Citrus Research and Development Foundation Transgenic/Metagenomic Mediation of Resistance

REPORT UPDATE (500 words; summarize your accomplishments )

At this stage, we have completed Aim 1 (Identify genes positively regulating SA-mediated defense in citrus) and most work
described in Aim 2 (Complement Arabidopsis SA mutants with corresponding citrus homologs). We have so far cloned
more than ten citrus SA genes, all of which are at various stages of gene transformation and analysis of transgenic plants.
We are actively working on Aim 3 (Assess the roles of SA regulators in controlling disease resistance in citrus) to make
citrus transgenic plants over-expressing the SA genes and to assay the plants for resistance to HLB and citrus canker
diseases. So far we have confirmed transgenic citrus expressing ctNDR1, ctPAD4, and ctEDS5. Additional constructs are
in the pipeline of citrus transformation.

While the cloned citrus SA genes are at various stages of analysis, the most advancement that has been made so far is
with ctNDR1. We have obtained data to support that manipulating the level of ctNDR1 could lead to enhanced disease
resistance. The main results on ctNDR1 are summarized below. We are in the middle of preparing a manuscript for
publication.

1. Overexpression of CsSNDR1 could complement the Arabidopsis mutant ndrl-1 for its disease susceptibility to and the
lack of hypersensitive response to Pseudomonas syrinage avrRpt2 infection. ctNDR1 conferred resistance is largely
dependent on the expression of ctNDR1 (dosage dependency) in Arabidopsis

2. The Arabidopsis NDR1 was previously shown to act downstream of a subset of resistance genes (i.e. RPS2 that
recognizes avrRpt2) but not required by other resistance genes, such as RPS4. However, we found that ctNDR1
overexpression increases resistance to both P. syringae strains expressing avrRpt2 or avrRps4, suggesting the activation
of general defense mechanism in the ctNDR1 overexpression plants.

3. Consistent with enhanced disease resistance to different pathogens, we found that higher expression of ctNDR1 also
led to increased accumulation of salicylic acid, a key signaling molecule that activates broad disease resistance.

4. We performed quantitative RT-PCR analysis of NDR1 in mock-inoculated and Ca. L. asiaticus-inoculated ‘Cleopatra’
mandarin seedlings. We found that expression of ctNDR1 was inducible by HLB in two independent experiments
(experiment 1 with 32 week-old seedlings and experiment 2 with 30 week-old seedlings). These results suggest a potential
role of ctNDR1 in HLB resistance.

5. We have so far obtained 29 independently transformed transgenic citrus plants carrying ctNDR1 overexpressing
construct. The presence of the transgene was confirmed by transgene-specific primers. We should begin to test these
plants for resistance to citrus canker disease in the next few months.
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