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REPORT UPDATE (650 words; provide details about your headline)

We proposed to identify and evaluate potential genes for RNAi-induced lethality of sap-sucking Hemipteran insects using
both in vitro and in planta dsRNA feeding assays. Since our last report, we have the nearly completed the first objective of
our proposal: to evaluate possible candidate genes for their negative effects on Diaphorina citri and our model organism,
Myzus persicae, using artificial feeding assays. To date, we have cloned sequences from nine homologous D. citri and M.
persicae transcripts. To test the ability of these sequences to instigate RNAi-induced effects on sap-sucking insects, we
generated large quantities of double-stranded RNA (dsRNA) derived from the salivary gland-specific Coo2, midgut-specific
glutathione-S-transferase S1 and constitutively expressed S4e ribosomal protein from M. persicae using in vitro transcription.
The sequences tested were chosen based on their different expression patterns to allow the examination of possible effects
resulting from tissue-specificity on RNAI efficiency. Artificial feeding assays were carried out on M. persicae using feeding
media that included 750 ng/ul of each dsRNA, respectively. Control assays utilizing feeding media without dsRNA and water,
respectively, were also conducted. Three replicate assays were performed in each case. Our initial results indicate that there
were significant reductions in survival rates, as well as the number of offspring generated, in the assays bearing dsRNA.

We have also begun to make excellent progress on Objective 2: to evaluate the RNAI strategy in vivo using the model
plant (Arabidopsis thaliana) and the model tree (Prunus domestica) for its effects against M. persicae. This strategy may
prove to be of crucial importance in this study since new evidence suggests that RNAI in sap-sucking insects may function
more effectively in planta than in vitro. This research will necessitate the use of Gateway-based vectors that will express our
chosen insect dsRNA either constitutively (35S promoter) or in a phloem-specific manner. We previously cloned both the
AtSUS1 and AtSUC2 promoters from A. thaliana, as well as the rolc promoter from Agrobacterium rhizogenes, and have
since confirmed their phloem-specificity in transgenic plants in which each promoter was fused to the B-glucuronidase (GUS)
reporter gene. Expression driven by the AtSUS1 promoter appeared to be more specific, but less robust, than that induced
by the AtSUC2 and rolc promoters. As reported earlier, we have also cloned two separate alleles of the CsSUS1 promoter,
as well as the CsSUT1 promoter (which appears to be homologous to AtSUC2) from Citrus sinensis cv. valencia. To test
their phloem-specificity in a range of plant species, we have fused all three citrus sequences to the GUS coding region and
transformed the resulting vectors into A. thaliana, as well as the woody species P. domestica (plum) and Malus domestica
(apple). Transformed plants are currently being grown and GUS assays will be carried out on leaf tissues in the coming
weeks. We have also begun the process of replacing the 35S promoter contained within our original Gateway vector with a
multiple cloning site that will allow the introduction of the most efficient phloem-specific promoter for use in driving the
expression of insect-derived dsRNA for our in planta RNAI assays.

In summary, we have successfully cloned a number of transcripts from both D. citri and our model organism, M.
persicae, and have analyzed a subset of derived dsRNAs for their lethality to M. persicae using in vitro assays (objective 1).
We have also cloned several potential phloem-specific promoters from various organisms, including Citrus sinensis, and are
now in the process of evaluating their expression patterns in a number of plant systems (objective 2). Finally, we are
currently developing new Gateway-derived vectors bearing a constitutive promoter and phloem-specific promoters,
respectively, for use in RNAIi against sap-sucking insects in planta (objective 2).
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