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Plant viruses can produce psyllid interfering RNAs in plants
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Controlling HLB by controlling psyllids with RNA interference
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REPORT UPDATE (500 words; summarize your accomplishments )

In our previous reports, we provided data showing RNA interference effects in potato/tomato psyllids (B. cockerelli) via
standard injection and oral feeding of both dsRNAs and siRNAs. Homologs of actin, ATPase, Hsp70 and CLIC were
shown to cause substantial psyllid mortality as compared with GFP dsRNA controls in oral feeding assays. The results led
to a manuscript which is now under revision in PLoS ONE. Now we are concentrating our efforts on evaluating anti-psyllid
RNA. effects in plants. In the long term this will include transgenic plants, but we are investigating using recombinant plant
virus-based expression systems as tools for rapid evaluation. We have now evaluated three different virus vectors and five
different host plants. These include Tobacco mosaic virus (TMV), Tobacco rattle virus (TRV) and Potato virus X (PVX) in
different host species including tomatoes, tobacco, Datura stramonium, tomatillo and Nicotiana clevelandii. These plants
were chosen as they are good hosts for the psyllid, but show differential virus effects. TMV systemic infections in
tomatillo, tobacco and N. clevelandii develop very rapidly, within one week, and in tomato after 2-3 weeks. PVX gave
consistent but weaker expression in tomatillo, tobacco, D. stramonium, and N. clevelandii, but not in tomatoes. TRV
showed weak expression in tobacco and tomatillo, but not in and D. stramonium, N. clevelandii or tomatoes. Tomatillo
grows very rapidly, is the good host for B. cockerelli, and systemic expression of TMV gave the highest expression for
insert sequences. So, we focused on using the TMV-tomatillo-psyllid system. We used different feeding protocols,
including whole plants, leaf cages and stem feeding. For RNA interference effects, knockdown of target mMRNAs in
dissected gut is more consistent than when using the whole insect samples, as we also observed after in vitro dsRNA oral
feeding experiments. Reduced nymph numbers were observed in some experiments suggesting evidence for RNAI
activity. We are also attempting to use a leaf-agar system, in which only the infiltrated leaf sections from test plants are
transferred to agar plates for psyllid feeding experiments. In summary, our results so far show the possibility of inducing
RNA. effects via plant virus expression systems, which could provide practical means to rapidly screen secquences for
anti-psyllid RNAI, or could even be used in field conditins.
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