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REPORT UPDATE (650 words)

The goal of this project is to develop non-transgenic citrus trees with increased resistance to plant pathogens including citrus
greening and canker by isolating citrus callus mutants with increased oxidative pentose phosphate pathway (oxPPP) activity
using glycolysis inhibitors. We used the glycolysis inhibitor sodium iodoacetate, which inhibits glyceraldehyde-3-phosphate
dehydrogenase (GPD). GPD is an essential enzyme in glycolysis. Inhibition of GPD blocks the entry of metabolites into
glycolysis, thus arresting plant growth. Compared to wild type, mutants with increased oxPPP activity would have enhanced
flux through the oxPPP, therefore producing more NADPH by the oxPPP. Because NADPH could be oxidized by the
NADPH dehydrogenase on the inner mitochondrial membrane facing the intermembrane space to synthesize ATP, mutants
with increase oxPPP activity could produce more ATP to temporarily survive the inhibition of sodium iodoacetate. Mutants
capable of this were selected by virtue of their survival on the selective plates and by design have increased oxPPP activity,
which should translate to higher systemic acquired resistance to pathogens. We obtained two citrus cell suspension cultures,
one Navel orange cell suspension culture and one Hamlin cell suspension culture. Both cell suspension cultures were
established using soft, friable callus derived from nucellar tissues. After subculturing for several generations in liquid
medium, we found that the cell aggregates in the Navel orange culture formed large clumps and very few single cells could
be visualized. In contrast, the cell aggregates in the Hamlin culture were dispersed and very small clumps and single cells
were equally distributed throughout the liquid media and was more amenable to selection of single cell mutants. When
placed on the MT solid embryogenic callus-inducing medium, the cells quickly propagated and formed calli. We grew Hamlin
cells from the suspension culture on the MT medium plates supplemented with different concentrations of sodium
iodoacetate ranged from O to 0.2 mM to identify the concentration that would completely inhibit the growth of the cells. We
found that the Hamlin suspension cells were highly sensitive to the inhibitor, with a concentration of 0.1 mM of sodium
iodoacetate completely arresting their growth. Since 0.1 mM sodium iodoacetate can completely inhibit the growth of the
Hamlin cells, we used this concentration and a lower concentration (0.075 mM) of sodium iodoacetate to initiate the screen.
Hamlin cells propagated from the suspension culture were plated onto the MT embyogenic callus-inducing medium
containing sodium iodoacetate. Cells that survived the inhibition were transferred to new selective plates to perform a
second selection, with the concentration of inhibitor gradually increased. A mutant cell line has been identified that grows
well on 0.075 mM sodium iodoacetate. This cell line will be used to select for lines with more resistance and the surviving
cell lines willl be transferred onto the regeneration medium to generate plants to be screened for resistance to citrus greening
and citrus canker.
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