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	TITLE: •RNAi-mediated gene knock-down of selected members of 'Candidatus Liberibacter asiaticus' induced citrus transcriptome with CTV based silencing vector to prevent HLB infection of young citrus
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	ABSTRACT: We have been working to modulate the response of citrus to huanlongbing (HLB) infection, by targeting genes that are up-regulated, and contribute to phloem-plugging in HLB-affected citrus(Albrecht and Bowman, 2008; Folimonova and Achor, 2010; Kim et al., 2009). Our approach has been to use an engineered citrus tristeza virus (CTV) silencing vector (Folimonov et al., 2007; Gowda et al., 2005; Hajeri et al., 2014) to deliver truncated dsRNA sequences homologous to callose (CalS7) and phloem-protein 2 (PP2) implicated in phloem-plugging. These dsRNA molecules are expected to result in the down-regulation or reduced expression of CalS7 and PP2, such that phloem-plugging will be precluded or mitigated in citrus upon infection with HLB.
The CTV vector has been engineered to express CalS7 and PP2 truncated sequences, and inoculated into citrus (Citrus macrophylla). Using conventional reverse transcriptase-polymerase chain reaction (RT-PCR), the presence of the engineered virions has been verified in individual citrus plants. Plants positive for the engineered CTV vector were then graft-inoculated into other citrus varieties and tested similarly. The responses of these plants, and appropriate controls, to HLB infection are being tested by exposing young flush to an HLB-positive psyllid colony maintained in the laboratory for four weeks, and following the changes in mRNA expression levels of CalS7 and PP2 via quantitative RT-PCR (qRT-PCR) on a monthly basis.
Two-Three months after testing positive for HLB, we have observed changes in CalS7 and PP2 mRNA levels in both HLB-positive treated and non-treated controls. Although the observed changes in PP2-silenced citrus are significantly lower than the non-treated controls, changes in CalS7-silenced plants remain highly variable at this time. We have observed variations in expression of CalS7 and PP2 even in healthy controls, and thus are unable to correlate these changes in expression with HLB-status.  It is too early to draw conclusions based on the available data. However, the silenced plants exposed to HLB are beginning to show symptoms of infection, while the microscopy does not show phloem-plugging yet. It is possible that symptom expression is not directly the consequence of phloem plugging.
Overall, our experiments are progressing well, and we have discussed our results so far at the just ended International Research Congress on Huanlongbing (IRCHLB IV) in Orlando, Florida. We intend to continue to follow the profile of CalS7 and PP2 expression in experimental plants via qRT-PCR, and to support our data with northern blot analysis to show silencing of CalS7 and PP2, and microscopy to reveal any phloem plugging.
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