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	ABSTRACT: 1. Please state project objectives and what work was done this quarter to address them:
Objective 1: Screen bacterial pesticidal proteins: Bioassays (replicates 2 and 3) are underway to evaluate the efficacy of 16 bacterial pesticidal proteins (BPP) against DRW. Five additional BPP, some of which have known toxicity against other beetle species, were expressed and purified this quarter for testing against DRW. 
Objective 2: Identify the most effective dsRNAs: Having identified four out of thirteen gene targets that are effective in disrupting the survival and / or development of DRW larvae, replicate assays are now underway for testing at lower doses of dsRNA. As one gene target is transcribed at a higher level in late-stage larvae, comparative efficacy studies are underway to evaluate impact on larvae  at 82 and 98 post hatching.
Objective 3: Assess the combined action of dsRNA and Bt toxins: The first replicate bioassay to evaluate the impacts of selected effective dsRNA (50 ng) and BPP (20 ppm) in combination is underway.  Larvae are being monitored to evaluate potential synergistic effects of these reagents on mortality and growth inhibition.
Objective 4: Assess four Bt transgenic citrus lines for DRW resistance: The BPPs Mpp23Aa1 and Xpp37Aa1 were co-expressed in Swingle under control of the 35S promoter (ET-33-34 event). These two BPP were selected on the basis of the reported DRW toxicity of Bacillus thuringiensis isolates expressing these two proteins (Weathersbee et al., 2006, Flor. Ent.). During this reporting period, we completed a greenhouse bioassay evaluating five independent lines from this ET-33-34 transformation event. Plants ~1 year old and ~6 inches in height, with five plants for each test or control plant line, 25 larvae per plant were tested over a 6 week period. While there appeared to be a reduction in overall root loss on some of the lines compared with the non-transgenic controls, a statistically significant reduction of root loss on transgenic plant lines relative to controls was not observed because of the large variation in injury among the limited replicates evaluated to date. Approximately half as many living larvae were recovered from ET-33-34 lines than from non-transgenic controls. Larval weights were significantly reduced on ET-33-34 plants compared with those from non-Bt controls, indicating suppression of larval growth on transgenic roots. These results indicate that the ET-33-34 event confers partial tolerance rather than complete resistance to Diaprepes larvae. The suppression of larval growth may delay development, increase vulnerability to environmental stress, and reduce long-term root system loss. The results demonstrate that the transgenic lines expressing Mpp23Aa1 and Xpp37Aa1 are biologically active against DRW in roots. These findings confirm that the Bt lines warrant continued advancement in the development pipeline. The use of larger transgenic plants will likely be necessary to more effectively assess tolerance of these plants to root feeding. Biological variability resulting from variation in initial plant size and root mass will be addressed in future trials.
 
2. Please state what work is anticipated for next quarter:
1) Bioassays will be initiated to evaluate the toxicity of 5 additional BPP against DRW. Additional replicate bioassays required for statistical analyses will be completed for dsRNAs, and the dsRNA plus BPP combinations.
2) Evaluation of BPP in carrot bioassays against larval DRW will continue to find the optimal BPP for development of more effective transgenic lines. 
 
3. Please state budget status (underspend or overspend, and why): The budget on track / slightly underspent due to the delayed start of the postdoc on the project (58% time spent, 45% money spent). 
 
4. Please show all potential commercialization products resulting from this research, and the status of each:
Once sufficient replicate bioassays have been completed for statistical analysis, patent disclosures will be submitted to protect effective BPP and dsRNAs for use against DRW.
 
5. Have commercialization partners been determined for any discovery, patent or product resulting from this research? 
Potential industry partners will be contacted once IP has been protected. The team is monitoring for interested parties in the interim.  
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