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Cryo-TEM: Biological sample preparation technique

Jahnavi Zalki M

Transmission electron microscopy (TEM) is used to look into the details at nanoscale levels. Electrons generated for imaging purposes are allowed to pass through the sample for imaging purposes. Under these conditions, the sample is required to be dry. Therefore, it gets difficult to analyse soft materials and biological samples that are contained in the liquid. Cryo-TEM overcomes this drawback by freezing the samples to maintain their shape and size. Sample preparation is a very important part of electron microscopy. The sample preparation procedure for Cryo-TEM imaging is different and goes something like this. Epoxy resins are used to hold the sample. Soft materials that do not contain water are directly placed into the epoxy resin; whereas, the biological samples that do contain water are dehydrated in series to obtain a minimal amount of water required to image the sample. This involves the freezing of the sample that still has water in it. Freezing gives a better resolution. Biological samples are fixed with formaldehyde to arrest dehydration. Dehydration of biological samples can cause them to lose their size, shape and regular morphology. Heavy metals are used to stain the biological samples to develop a contrast for imaging. To remove the extra water from the sample, it is given an ethanol wash in series that involves treatment of the sample with 0%, 25%, 50%, 75% and 100% ethanol to remove the additional water. Once the water is removed, the sample is put into epoxy resin and the resin is hardened in the oven. Once the resin hardens, thin slices of resin are made using a microtome, which has a diamond knife to finely chop off thin sections of our sample along with the resin. These thin sections are taken on&nbsp;a TEM grid and are suspended in a drop of water. This drop of water containing the resin and sample is taken for plunge freezing that involves liquid ethane or propane, which gives ice form to the suspended drop of water. The ice obtained here is vitreous ice, which is amorphous and does not have any crystal structure. This makes it easy to visualise through the TEM. The obtained sample is now ready to be imaged through Cryo-TEM.
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