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	HEADLINE: Transformed Arabidopsis with four citrus SA regulators
	TITLE: Manipulating SA-mediated defense signaling to stimulate broad-spectrum resistance to HLB and other diseases in citrus
	PI: Hua Lu
	ABSTRACT: In this third quarter, we have primarily focused on the first two objectives of our proposal as planned in our timeline. 

Objective 1: Identify genes positively regulating SA-mediated defense in citrus
So far, we cloned four citrus SA homologues, ctNPR1, ctEDS5, ctNDR1 and ctPAD4 via the RT-PCR approach. We are currently working on cloning the fifth gene, ctEDS1. 

We have also finished collecting citrus tissues infected with Ca. L. asiaticus in a time course. Samples will be used to study the expression profile of salicylic acid (SA) homologues and SA analysis. 

Objectives 2: Complement Arabidopsis SA mutants with corresponding citrus homologues
We cloned all four citrus homologues, ctNPR1, ctEDS5, ctNDR1 and ctPAD4 into the binary vector pBINplusARS and already transformed Arabidopsis with each construct. We obtained T0 seeds for all these constructs and selected some T0 seeds for T1 transgenic plants. Our transgenic lines and expected outcomes are summarized below: 

1. CtNPR1/pBINplusARS to Col or the npr1-1 mutant: we have obtained T1 seeds and will test defense phenotypes in the next generation (T2). If the ctNPR1 gene is functional in Col, we expect that the transgene confers enhanced disease resistance in Col background and complement the npr1-1 mutant.    
2. CtNDR1/pBINplusARS to Col or the ndr1-1 mutant: we have obtained T0 seeds and will select T1 seeds on Kanamycin containing plates and test T2 transgenic plants for defense responses in both Col and ndr1-1 background. 
3. CtEDS5/pBINplusARS to Col or the eds5-1 mutant: progress is similar to the ctNDR1 construct. 
4. CtPAD4/pBINplusARS to Col or the pad4-1 mutant: progress is similar to the ctNDR1 construct. 

Objectives 3: Assess the roles of SA regulators in controlling disease resistance in Citrus
A ctNPR1/pBINplus/ARS construct has been in the pipeline of transforming citrus.
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