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Abstract:
The term “Molecular Imaging” describes an increasing gamut of technologies and methods that has come recently to include far field optical imaging methods. This has proved especially important to studies on infection where the use of optical molecular imaging approaches to facilitate visualization of infection inside whole organisms has become widespread and routine for disease state paradigms relevant to bacterial, fungal, parasite and viral infection. The trend towards optical approaches is, at least in part aimed to exploit fluorescent and/or bioluminescent proteins as target-specific contrast agents. However, there are limitations. Notably, the photochemical properties of genetically encoded probes depend upon mid-range visible spectrum light that is subject to strong absorption, and scattering effects inside intact living organisms. Consequently, optical molecular imaging suffers limitations in spatial-resolution, and sensitivity that practically preclude real-time cell level observations. In efforts to observe relevant dynamic cellular events underlying infection, cellular microbiologists are defining the pushing the boundaries that define the cutting-edge of molecular & functional imaging applications by developing paradigms to overcome these limitations. Using examples from recent studies performed at the Institut Pasteur Imagopole I will illustrate some of the ways we have tried to achieve real-time three-dimensional high-resolution visualization in situ and in vivo; notably, in relevant experimental models for viral, parasite, and bacterial infection including, for example, malaria, and HIV. I will elaborate upon the perspective wherein such sophisticated “high-content analysis” is likely to prove of tantamount importance to a future where research leading to promising clinically relevant results absolutely will require systematic approaches in molecular imaging facilitating genotype to phenotype studies.
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