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Biomedical research improves our 
understanding of human health and 
disease through the development of new 
technologies. High-resolution imaging is 
one technology that is transforming our 
view of the nanoworld – permitting us to 
study cells and molecules in exquisite 
detail. Structural information of dynamic 
components, however, reveals only an 
instant of their complex narrative.  
 
Recent advances in the production of 
materials such as graphene and silicon 
nitride provide new opportunities for EM 
imaging in real-time. We use these 
materials to create environmental 
chambers and perform experiments in situ, 
or “inside”, the EM column. Together, 
with microfluidic technology, we can now 
view biological processes in a native 
liquid environment at the nanoscale (Fig. 
1a). Other recent applications of in situ 
imaging include real-time recordings of 
nanoparticle therapies interacting with 
cancer stem cells and changes in the 
molecular intricacies of viral pathogens. 
These results complement our ongoing 
cryo-EM studies on tumor suppressor 
proteins (Fig. 1b, c) as we strive to 
analyze molecular events with high spatial 
and temporal resolution. 
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Figure 1. Liquid cell and Cryo-Chip designs for TEM 
applications. (a) The microfluidic specimen holder contains a base 
O-ring set in the holder (1), upon which a base microchip is loaded 
with the liquid specimen (2 - 3). A top microchip is placed over the 
assembly (4), which is sealed by the metal face-plate prior to entering 
the TEM (5). (b) Cryo-Chip specimens are transferred from storage 
vessels to an EM specimen holder then secured in place using a 
modified clip ring. (c) Front view and side view of a cryo-EM density 
map for p53 assemblies (grey structure; EMD-0378) isolated from 
glioblastoma multiforme cells (U87MG line). The density proximal 
to the p53 dimer is comprised of two ubiquitin monomers 
(yellow; pdb code, 1UBQ). Scale bar is 15 Å.	


