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Cryo-electron microscopy (cryoEM) opens up the spectrum of in-situ and native biological structure 

determination to a range of specimen from purified protein samples to cellular/tissue environments. 

However, several challenges often hamper efforts to prepare optimal or even useful cryoEM grids for 

TEM collection. Here I will discuss the most common potential issues with both single particle cryoEM 

and cryo-FIB/SEM sample/grid preparation. We will explore potential practical solutions, with the general 

aim of helping progress your cryoEM structure-determination project and your knowledge of the issues. 

First I will introduce you to the most common potential issues in single particle cryoEM, namely air-water 

interface adsorption, potential denaturation, and induced preferred orientations. Most purified samples 

prepared on conventional cryoEM grids adsorb to the air-water interface. We will explore food science 

literature to understand how denaturation may affect protein structure. We will then explore several 

published methods for ameliorating air-water interface issues, adjusting sample concentration on the grid, 

adsorbing proteins to specialized grid substrates, and reducing preferred orientation issues by optimizing 

collection strategies. Finally, we will look into potential upcoming methods for preparing samples on grids 

and addressing these issues, including a developmental Spotiton method 

Finally, I will provide an introduction to in-situ sample preparation for typical cell specimen and for 

specimen that require larger volumes than the thin film created for conventional single particle cryoEM. 

We will briefly introduce cryo-FIB/SEM, discussing several potential issues and solutions, and we will 

end at a technique called the ‘waffle method’ for sample preparation that addresses cellular preferred 

orientation. We will explore how the waffle method solves not only preferred orientation, vitreousness, 

and sample concentration, but also may uniquely provide a way to study filaments in all orientations and 

single particle samples truly in bulk. 
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