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	TITLE: Exploiting the Las and Lam phage for potential control of HLB
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	SPONSOR: [Citrus Research and Development Foundation]
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	ABSTRACT: Goals 1, 2 and 3 were recently completed.  These were:  1) cloning of previously identified early/late gene promoter regions fused with lacZ as a reporter; 2) cloning and expression of both Las and the Lam repressors and determining responsiveness of the lacZ reporter constructs, and 3)  cloning and expression of all 4 Las and the one possible Lam anti-repressors, and determining responsiveness of the reporter and clones from Milestone 2.   None of the genes annotated as repressors or anti-repressors in the Las or Lam genomes functioned in these assays as repressors or as activators.  The primary goal was Goal 4:  development of a chemical assay for Las-responsive SOS.  In order to accomplish this, we developed and tested an entirely different assay approach; instead of using artificial promoter and reporter constructs in E. coli, we used semi-quantitative, real time PCR (qRT-PCR) assays to determine levels of expression of the Las SC1 late genes in citrus and periwinkle.  The qRT-PCR methodology turned out to be a surprisingly successful approach, and obviated the need for E. coli reporter constructs.  In citrus, relative expression levels of SC2-gp095 (peroxidase), SC2-gp100 (glutathione peroxidase), SC1-gp110 (“holin”) although nominally placed in the “late” gene regions of the phage, were much higher than expression levels of SC1-gp025 (“tail fiber”).  These results, initially performed using cyber green, were repeated and confirmed in citrus using gene-specific probes, and indicated that the promoter regions P0, P1 and P2 that we examined as predicted “late gene” promoters, are likely not late gene promoters, nor repressed.  These results were expanded to include the late gene SC1-gp035 ("endolysin"), heat treatment of Las infected citrus, and Las-infected periwinkle.  In citrus, expression was monitored before and after heat treatment at 42°C for two days, a level demonstrated to cure plants of Las infection.   The relative expression of three of the three lytic cycle genes examined, SC1_gp025,  SC1_gp110  and SC2_gp095, were much more highly expressed in periwinkle than citrus.  However, heat treatment of citrus leaves failed to increase expression of these genes, indicating that lytic cycle induction of these prophage is not tied into a presumed heat stress response of Las in citrus.   In addition to use of qRT-PCR in Las-infected citrus and periwinkle, we began to develop Liberibacter crescens as a model Liberibacter species. To determine if L. crescens might be tractable for functional genomics studies, the minimum inhibitory concentrations (MICs) of several antibiotics commonly used for plasmid selection was determined.  BT-1 was found to be quite sensitive to:  chloramphenicol, < 4 mg/L; gentamycin, < 1 mg/L; kanamycin, <2.5 mg/L, and tetracycline, < 0.3 mg/L.  Both the repW (on pUFR071) and Bordatella replicons (pUFJ05, derived from pBBR1MCS5) were transformed by electroporation at high frequencies into BT-1.  Stability of pUFR071 was evaluated; this plasmid was >95% stable, without selection, when grown in BM7 medium for over 20 generations.  pUFR071 was extracted from BT-1, retransformed into E. coli and appeared from restriction analysis to be unchanged.  Attempts to artificially inoculate marked strains into tobacco, citrus and periwinkle are currently in progress, as well as attempts to reconstruct the replicating form of phage SC2 in L. crescens, for use in chemical treatment assays.  
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