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Roles of phloem blockage and bacterial virulence defined
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REPORT UPDATE (500 words-It is not necessary in this public report to disclose your institution's proprietary information or intellectual property.)

Objective 1 was to understand the cause of leaf chlorosis. In the leaf, starch packing of chloroplasts occurred upstream
after phloem blockage and often after some necrosis was detected. Subsequently chloroplast grana were disorganized
and disappeared and chlorosis of these affected cells in the leaf tissue occurred. Phloem plugging was elucidated as
smooth (callose formation) and fibrillar (phloem protein 2 (PP2) ligand formation) materials in sieve elements accompanied
by some phloem necrosis. The combination leads to phloem blockage and starch accumulation above blocked phloem.
The cascade of blockage down the phloem system leads to root starvation and tree decline. Plugging by callose was
about 3 times more prevalent than PP2 plugging in HLB affected trees in both the greenhouse and field.

Objective 2 was to attempt to alter the primary plugging cause (callose formation) and determine how important callose
plugging was to the overall disease symptomology of HLB. This was accomplished by over expressing the citrus beta-1, 3
glucanase gene in citrus plant phloem. The goal was to either accelerate breakdown of the callose ligand or block its
breakdown depending on how metabolism reacted to the over expression. Plants were produced and are now under
greenhouse screening to compare their development to non-transformed plants both exposed to the HLB causing bacteria
C. Las and without the disease.

Objective 3 was to determine if any virulent genes from C. Las could directly cause any of the symptoms described for
HLB infected citrus plants. The known bacterial genes were evaluated for overexpression in HLB affected citrus and 44
putative virulent factors were identified. Two of the hypothetical genes that were overexpressed in planta were screened in
Nicotiana benthamiana, and the tobacco plants showed disease symptoms, primarily general necrosis. Transgenic citrus
plants (Duncan) expressing these two genes were constructed at the Citrus Transformation Facility. Another potential
virulence factor overexpressed in planta was hemolysin. Results indicated that C. Liberibacter encodes a functional
hemolysin protein which might be involved in pathogen and host interaction.

Two papers and 2 abstracts were published related to Objective 1 and 2.
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