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Abstract

The term “correlative microscopy” refers to the application of two or more imaging techniques to an identical sample, and at the exact same position, with the aim to combine the benefits of each respective technique. Combining information from different methodologies to get a holistic understanding of the object of investigation is a fundamental concept in research, and correlative microscopy has therefore become state of the art technology in biomedical research. 

Light and electron microscopy are routinely used in the field of life sciences. Light microscopy (LM) is an indispensable tool for biomedical research due to its time-resolving imaging capabilities and its ability to visualize individual proteins by means of immunofluorescence, or genetically encoded tagging. Electron microscopy (EM) perfectly complements LM, inasmuch as it visualizes a structure of interest at the nm-scale, and within its ultrastructural context. Consequently, the majority of correlative microscopy applications are variations of what has become known as “CLEM,” i.e., correlative light and electron microscopy. Countless variations of the concept are possible, allowing researchers to tailor a solution for basically every question to be addressed by means of microscopy, be it on the cellular level, for smaller organisms, tissue specimens, plants and animals; at room temperature or cryogenic temperatures; for two-dimensional or three-dimensional (3D) imaging. 

Currently, the two major challenges for correlative microscopy are: 1) how to prepare a sample such that it is suitable for all projected imaging techniques, and 2) how to relocate a region of interest (ROI) previously chosen with one microscopy method for correlation in the following, usually higher resolving microscope? A third challenge comes with the aim of understanding the complex structural context of specimen in the third dimension, and so-called volume EM has been gaining importance.  However, these imaging techniques generate large amounts of data which call for dedicated, streamlined solutions for data post-processing and storage. 
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