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Pholem-specific promoter used to express resistance gene
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REPORT UPDATE (500 words; summarize your accomplishments )

Objective 1: Transform citrus with constitutively active resistant proteins (R proteins) that will only be expressed in phloem
cells. In addition to providing a degree of resistance to bacterial pathogens, overexpression of R proteins often results in in
severe stunting of growth. By restricting expression to phloem cells we hope to limit the negative impact on growth and
development.

Results: The transgenic citrus plants (Duncan grapefruit) containing AtSUC2/sncl and AtSUC2/ssi4 mutants, as well as
transgenic control plants have been transported from the UF Citrus Research Facility (Lake Alfred) to our laboratory at the
Microbiology and Cell Science Department. Out of the 53 transformants transported, 3 did not survive. The remaining 50
appear to be stabilized in their acclamation to our growth room environment. Currently, arabidopsis SNC1 (wt) and scnl
(constitutive mutant) transformants are being tested for resistance to Pseudomonas syringae (Psm 4326); however, since
expression is largely limited to phloem cells, a more meaningful assay must include exposure to Liberibacter-infected
psyllids. The design of assays and arrangement of the necessary collaborations are in progress.

Our working hypothesis is that overexpression of the constitutively active mutants of the R protein genes Atsncl and
Atssi4 will alert the endogenous innate immunity system of the plant and, thereby, provide resistance to Liberibacterium. In
order to monitor the activation state in Arabidopsis lines transformed with the R protein constructs, we crossed (cross
pollination) these lines with a homozygous line containing a reporter for the innate immunity response: the
pathogen-inducible BGL2 (PR2) promoter driving the GUS reporter (kindly provided by Dr. Xinnian Dong, Duke
University). Two homozygous AtSUC2/sncl mutant and two homozygous AtSUC2/SNC1 wild type lines were crossed.
Additionally, we crossed four other sncl, ssi4 mutant and wild type lines which had undetermined zygosity.

In order to confirm that the PR2/GUS reporter line is functioning properly, activation tests are being conducted using
salicylic acid, its analog INA, BHT, and pathogen P. syringae Psm4326 in induce reporter expression in the PR2/GUS
reporter line. BTH (0.3 mM) and INA (0.5 mM) were the best inducers over the course of 72 hr. SA (0.5 mM ) induced
GUS expression at 24 hr and plateaued for up to 72 h. Bacterial pathogen (Psm 4326) induction levels were the highest at
72 hr, but, overall, lower than those induced by other SAR agents. The use of these pathogen-inducible reporter lines will
not only monitor the activation state of immune response of our R constructs, but they will also provide spatial information
to confirm that phloem tissue is being activated.

Two additional reporter lines to monitor the immune response are being developed to increase the sensitivity by using
GUS plus (P2/GUS plus) and to monitor an additional pathogen-inducible promoter, PR5/GUS plus. Out of eight
PR2/GUSplus transgenics (Arabidopsis, T1 generation), three showed constitutive expression (“all blue”), while the
remaining five showed either residual main vein expression, or no expression. From the five PR5/GUSplus transgenics,
only one showed residual main vein expression, in line with published reports.
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