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1. Please state project objectives and what work was done this quarter to address them:

Objective 1. Bacterial Pesticidal Proteins: Bioassays were performed to evaluate the efficacy of five bacterial pesticidal
proteins (BPP) against Diaprepes root weevil (DRW). Of these two BPP exhibited toxicity. Additional replicate bioassays
will be conducted to confirm these results for a total of three biological replicates and for statistical analyses.

Objective 2. Gene Silencing RNAs: A total of 15 gene silencing constructs have been tested against DRW with promising
mortality results. Three of the dsRNAs resulted in physiological abnormalities. The third replicate is underway. The de
novo transcriptome assembly for DRW has now been completed, providing an excellent avenue for identification of
additional target genes for gene silencing. Genes involved in development are of particular interest for disruption of
DRW viability.

Objective 4: Assess four Bt transgenic citrus lines for DRW resistance: We developed a standardized, effective method
for large-scale evaluation of transgenic citrus plants against DRW larval injury. The standard protocol used previously
gave inconsistent larval survival in some replicates and highly variable feeding intensity in others. It was challenging to
accurately quantify root damage. To address this, we began developing a root damage baseline scale and testing
alternative soil substrates that could improve larval survival and produce more consistent feeding damage. Three
different soil types were compared including the Pro-line Growing Mix used for the standard protocol. The commercial
potting soils performed poorly with inconsistent root damage, while a sandy soil representative of soil in Central Florida
where DRW naturally thrives, gave excellent results with damage increasing with infestation density. Based on results
from this analysis, future assessments will be conducted based on the optimized assay using fine Candler sand as the
growth medium with 25 neonate DRW per plant and a 30 day exposure period.

A root damage scale (1 -10) was developed to standardize evaluations. The score is calculated from the average of three
different measures: 1) Percent removal of fibrous roots. 2) Percent removal of lateral roots. 3) Percent removal of the
taproot. This approach reflects the feeding progression of DRW larvae, which typically attack fibrous roots first, followed
by lateral roots, and finally the taproot. The method provides a robust, repeatable measure of root damage for use in
evaluating transgenic citrus plants. Beetle morality is assessed along with root damage at the termination of the assay.

2. Please state what work is anticipated for next quarter: During the next quarter, we expect to begin testing combinations
of the most effective BPP and gene silencing RNAs for efficacy against DRW (Objective 3). We expect the two-pronged
attack to result in higher DRW mortality than use of either individual approach alone. We also plan to initiate trials with Bt
transgenic citrus lines now that optimized protocols for assessment of root damage have been developed.

3. Please state budget status (underspend or overspend, and why): The budget is on track.
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