Geminivirus Induced Transgene Silencing in Arabidopsis: Targeting Transcribed and Untranscribed Sequences
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Many epigenetic processes regulate gene expression and development.   Recent reports are demonstrating that small RNAs play a big role in controlling epigenetic modifications.  In plants, post-transcriptional gene silencing (PTGS) and transcriptional gene silencing (TGS) can affect transgene expression.  Although PTGS and TGS are characterized by different transcriptional kinetics, homologous dsRNA can be used to trigger both types of silencing.  While TGS is uniformly inherited, PTGS is lost during the early development of seeds.  To determine if dsRNA production could be maintained in seeds, I used a 35S GFP transgenic line of Arabidopsis that showed uniform expression of GFP.  Geminiviruses, which replicate and transcribe RNA in plant nuclei, have been used to trigger PTGS in Arabidopsis.  The geminivirus, cabbage leaf curl virus (CaLCuV) was engineered so that the strong viral coat protein promoter transcribed RNA homologous to the 35S promoter, which drives the GFP expression in the transgenic line.  As a positive control for silencing the same vector was used containing GFP ORF sequence.  GFP expression was down regulated throughout new growth in plants bombarded with virus expressing ORF RNA and promoter RNA.  However, plants bombarded with the 35S construct displayed surprisingly severe viral symptoms.  Silencing in the seeds and progeny could not be adequately studied because of these symptoms.   

