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Using Expansion Microscopy for Nanoscale Imaging of Biological Structures
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Advancements in super-resolution microscopy (SRM) techniques provide researchers with an
unprecedented view of biological structures by circumventing the diffraction limit of light.
Unfortunately, most of these techniques come with increased cost and complexity beyond that of a
conventional fluorescence microscope, restricting the number of researchers who may benefit from the
improved resolution. Expansion Microscopy (ExM) is a novel technique that, by modifying how
samples are processed, converts a conventional fluorescence microscope into a super-resolution one,
greatly diminishing the required cost and expertise needed for SRM. ExM embeds a tissue or cell
sample into a swellable hydrogel that isotropically expands the sample when placed in water, improving
the resolution of a labeled structure through physical magnification [1,2]. Researchers have therefore
adapted ExM to the study of various model organisms and biological structures, from single cells to
whole organs [3-5]. During this workshop, | will present the benefits of EXM, explain how ExM is
implemented and validated, and provide some examples of what ExM has been able to reveal. Lastly, |
will describe a novel application of ExM, where immunostaining and in situ labeling of genomic DNA
is combined for the study of chromatin states of genes within single cells [6].
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