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Correlative microscopy has become en vogue the last few years. It is interesting to see that
there are many facets of correlative microscopy; most of them correlate light microscopy
with electron microscopy. The most immediate approach are those, where cellular processes
are observed by light microscopy and then arrested by either chemical or better cryo-fixation
[1, 2].

Most of the applications, however, use resin [3, 4] or Tokuyasu cryo-sections [5]. Here, thin
or ultra-thin sections are mounted on microscope slides and on electron microscopy grids.
The section on the glass slide is labelled with a fluorescent antibody the other with a gold
marker. The fluorescence image serves as a map for orientation in the electron microscope.
Micheva and Smith described a very neat approach for multiple labelling [6]. They mounted
serial sections on a glass slide and labelled the sections with an antibody. After imaging the
fluorescence pattern, the antibodies were stripped and a next round of labelling took place.
This cycle could be repeated up to 10 times in total. After the different fluorescence pattern
had been recorded the ultrastructure was imaged with back-scattered electrons in a scanning
electron microscope.

A more advanced method has been developed by Anne Sartori [7]. GFP labelled cells were
cryo-sectioned, CEMOVIS, collected on electron microscopy grids and mounted ina TEM
cryo-holder. The sections were first analysed in a cryo-light microscope and the coordinates
stored in a computer. In the cryo-electron microscope the labelled structures could be traced
by the coordinates and cryo-tomograms of the area of interest were recorded. Last but not
least there is also an integrated approach: Agronskaia et al. at Utrecht University [8] build a
laser light microscope that can be attached to an electron microscope. The fluorescently
labelled section is first imaged by the laser light microscope and then by the electron
microscope [9]. All these approaches are driven by the need to study cells in their natural
context, in the tissue or even organ. At low resolution with a large field of view the cells must
be identified to be studied at high resolution.

1. V. Oorschot et al., J. Histochem. Cytochem,.50 (2002) p 1067.

2. P.Verkade & E.M. Moving, J. Microsc. 230 (2008) p 317.

3. H. Schwarz & B.M. Humbel, In Electron Microscopy: Methods and Protocols, Kuo J,
ed, Humana Press Inc: Totowa, (2007) p 229.

4. H.Schwarz & B.M. Humbel,. In Handbook of Cryo-Preparation Methods for Electron
Microscopy, A. Cavalier et al., eds, CRC Press: Boca Raton; (2008) p 527.

5. T. Takizawa & J.M, Robinson, Meth. Mol. Med. 121 (2006) p 351.

M.A. Pabst, G. Zellnig (Eds.): MC2009, Vol. 2: Life Sciences,
DOI: 10.3217/978-3-85125-062-6-358, © Verlag der TU Graz 2009



MC2009 -424 - Wi1.1
6. K.D. Micheva & S.J. Smith, Neuron 55 (2007) p 25.

7. A. Sartori etal., J. Struct. Biol. 160, (2007) p 135.

8. A.V. Agronskaia et al., J. Struct. Biol. 164 (2008) p 183.

9. M.A. Karreman et al, Biol. Cell. 101 (2009) p 287.

M.A. Pabst, G. Zellnig (Eds.): MC2009, Vol. 2: Life Sciences,
DOI: 10.3217/978-3-85125-062-6-358, © Verlag der TU Graz 2009



