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Cellular-, 3D- and Correlative Electron Microscopy

Abstract Correlative light and electron microscopy (CLEM) is a set of techniques that allow
data acquisition with both imaging modalities on a single object. One common challenge when
trying to combine imaging modalities on the same sample is to identify space cues (external or
internal) to track single objects when switching from light microscopy (LM) to electron
microscopy (EM). On adherent cultured cells, we have previously developed specific substrates
with coordinates to precisely record the position of cells (Spiegelhalter et al., 2009).

On more complex specimens, such as multicellular organisms, this targeting is even more
critical, as systematic EM acquisition of their entire volume is close to impossible. For this
reason, we are developing new methods to map the region of interest (ROI) within large living
specimens, taking advantage of structural hallmarks in the sample that are visible with both LM
and EM. The position of the ROI is mapped in 3D by confocal or multiphoton microscopy and
then tracked at the EM level by targeted ultramicrotomy (Kolotuev et al. 2009; 2012; Goetz et al.
2014). Relying on structural features of the sample as anchor points, the cell or structure of
interest can then be retrieved with sub-micrometric precision (Durdu et al. 2014, Goginashvili et
al. 2015, Hampoelz et al 2016).
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