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IN VIVO OPTICAL IMAGING OF VASCULAR GENE EXPRESSION
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An in vivo imaging modality could address several issues pertinent to the success of vascular gene therapy, including assessments of (a) desirable distribution and localization of transgene delivery at the target vessel wall; (b) level of transgene expression for efficient therapeutic effect on the targets; and (c) the functional period of therapeutic genes at the targets. Optical imaging, which is based on the detection of fluorescence or emitted light from the luciferase-luciferin reaction, has shown some prominent advantages, including relative technical simplicity, portability, cost-effectiveness, the ability to provide real-time imaging, and the lack of radiation. 
We first established “proof of principle” by using digital optical imaging to detect green fluorescent protein (GFP) gene expression from vascular cells in vitro and vascular tissues ex vivo. Then, we developed a surface optical imaging system to monitor simultaneous expression of dual-reporter genes (GFP and red fluorescent protein genes) from the vessels of living animals. Surface optical imaging was limited in its ability to send/receive light through the different layers of tissues primarily due to the absorption and scattering, which motivated us to further develop a novel optical imaging system that was based on a minimally invasive, percutaneous approach. 
In current practice, the confirmation of successful gene transfection/expression depends primarily on different laboratory tests of harvested tissues obtained from either autopsy or biopsy. Optical imaging may offer a useful in vivo, non-invasive or minimally-invasive imaging method to provide knowledge about cardiovascular gene therapy. 
