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Abstract 
Statement of the Problem: Shuttle vectors with in-tandem promoters save time and effort required for cloning; however, this arrangement raises several challenges affecting their activity. In this study, the baculovirus OpIE2 promoter that is commonly used for gene expression in Sf9 insect cells was cloned downstream of CMV promoter and upstream of the enhanced green fluorescent protein gene, Fig. 1. A drop in CMV activity in mammalian cells was visualized, for which, three reasons were proposed: first, the ATG codons present in the OpIE2 promoter sequence, second: transcription interference, and third, the sequence of the OpIE2 itself being inhibitory of CMV activity. Methodology & Theoretical Orientation: A comparative gene expression approach was followed to assess the expression levels of the two promoters under study in the target cell lines and the abovementioned hypotheses were tested by fluorescence microscopy, in-gel fluorescence assay, and qRT-PCR. Findings: when two promoters are placed in tandem, the first promoter activity is compromised (CMV). The presence of ATG codons in the second promoter sequence (OpIE2) is not the main cause of low CMV activity, which implied that the inhibition was on the transcription level. Since CMV works about 1 Kbp upstream the target gene, the transcription repression observed is related to the nature of the OpIE2 element itself.  An inhibitory region in OpIE2 promoter sequence was identified. Transcription interference as well contributed to the low CMV activity and was overcome. Conclusion & Significance: A shuttle vector was successfully designed to work in insect and mammalian cell lines efficiently, by which a target gene can be easily cloned in one step. The OpIE2 promoter was dissected and studied extensively, and an inhibitory region was found to lower the CMV activity in mammalian cells significantly, which can be used in knockdown studies.
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Figure 1: The designed construct of the shuttle vector. The pEGFP-N1 vector backbone was used and the engineered OpIE2 promoter was cloned downstream the CMV promoter, upstream the MCS.
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