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Geminiviruses are single stranded DNA viruses that replicate by rolling circle replication using dsDNA intermediates.  A system is needed to identify nuclear compartments that support geminivirus replication in an infected plant.  This procedure must be designed to detect dsDNA, but not ssDNA, which also accumulates to high levels in plant nuclei.  The tetracycline receptor protein binds to operator sequences only if they are double stranded.  We used this fact to develop a tetR-GFP fusion to localize GFP fluorescence to RF DNA containing target operator sequences.  The geminivirus Cabbage Leaf Curl Virus (CbLCV) replicates in Arabidopsis and tobacco cell lines.  A tetracycline repressor gene was translationally fused to a gene for red-shifted GFP and placed under the control of a soybean heat shock promoter.  This construct was transformed into Agrobacterium for delivery of the construct into tobacco suspension culture cells.  At the same time, oligonucleotides encoding direct repeats of the tetracycline operator sequence were cloned into CbLCV-DNA.  Work is in progress to identify tobacco cell lines that express the inducible tetR-GFP protein following heat shock.  These lines will be bombarded with CvLCV carrying the operator sequence, allowed to replicate virus and then heat shocked to localize viral replication in the nucleus.  We predict that the tetR-GFP will localize to regions where the virus is replicating due to high levels of the TetR-GFP binding to operator sequences in geminivirus dsDNA.  Previous work has demonstrated that both geminivirus and host DNA are replicated in infected cells and this work may help to determine the nature and location of DNA replication factories that support their replication.  

