Breaking the diffraction barrier using the super-resolution microscopy

Sunghoe Chang
Department of Physiology and Biomedical Sciences
Seoul National University College of Medicine

Resolution of conventional optical microscopes even with the highest numerical aperture optics are
limited by diffraction to approximately 200 nm. Recent developments of super-resolution fluorescence
microscopy techniques, however, allow us to observe three-dimensional biological structures, to
measure interactions by multicolor colocalization, and to record dynamic processes in living cells at the
nanometer scale, which were not resolvable in conventional fluorescence microscopy. New Super
Resolution microscopes such as SIM, STORM, PALM, and STED enables elucidation of structure and
function of the nanoscopic machinery within living cells. Using Structured Illumination, the SIM can
achieve image resolution of 85 nm with temporal resolution of up to 0.6 sec./frame, enabling super-
resolution time-lapse imaging capture of dynamic molecular interactions in living cells.
STORM/PALMY/STED realize an incredible image resolution with lateral resolution to approximately
20 nm and axial resolution to approximately 50 nm, which is 10 times or more than that of conventional
optical microscopes. Utilizing these super-resolution microscopes, it will be capable of multi-spectral
two-dimensional and three-dimensional nanoscopy, extending the role of the optical microscope to near
molecular level resolution.
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