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Correlative microscopy combines the versatility of the light microscope with the high spatial
resolution of the electron microscope. However, many CLEM approaches, in particular those
combining in vivo fluorescence and TEM-imaging, are used preferentially in cell culture systems [1,2].
For the correlative analysis of tissues an alternative approach is the on-section labeling of resin or
cryo-sections using fluorochrome-coupled antibodies and gold probes [3-7].

Here, we describe fast and simple protocols for correlative immunofluorescence and immunogold
labeling on the very same section. The protocols are demonstrated on sections of tissue samples
embedded in the methacrylate Lowicryl K4M (Figure 1) and on Tokuyasu cryo-sections through
transfected cells expressing a GFP-labeled protein. Ultrathin sections are mounted on EM-grids and
stained simultaneously with fluorescent and gold markers. The samples are analyzed at the
fluorescence microscope (FLM), demounted from the microscope slide, stained with uranyl acetate
and then imaged in the transmission electron microscope (TEM). Labeled structures selected at the
fluorescence microscope can be identified in the TEM and analyzed at high resolution. This way,
fluorescent signals can be directly correlated to the corresponding subcellular structures and a
corresponding immunogold signal in the area of interest. Alternatively, the samples are processed
completely, and the dried grids are analyzed in the FLM and the TEM. The latter approach is
mandatory for the correlative imaging of sections in integrated systems such as the Tecnai'" with
iCorr™, and to achieve a reasonable balance between fluorescence and EM contrast in these samples
is a challenging task [8].
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Figure 1: CLEM of a K4M section through mouse retina after transplantation of GFP-labeled photoreceptor
precursor cells (PPCs with Rhodopsin-GFP) into a wt-mouse. A,B An integrated PPC (A, fluorescence: rabbit
anti-GFP, goat anti-rabbit Alexa488, B, TEM: rabbit anti-GFP, protein A 10 nm Gold) C Higher magnification of
the area highlighted in A. Gold-labeling in the outer segment of the PPC is highlighted in red. The unlabeled
reference space with inner segments and unlabeled outer segments of the host (*) is visible; cc, connecting cilium
of the transplanted cell (A and B from [6]).
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