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NF-kB is a key transcription factor that regulates the many gene expression. In response to the invasion 
of various pathogens, different signaling pathways are triggered to activate NF-kB to express 
inflammatory cytokines and chemokines [1]. However, in many inflammatory diseases and cancers, NF-
kB activation is enhanced to produce excess inflammatory and antiapoptotic proteins, respectively. The 
signaling complexes that mediate the signal transduction to activate NF-kB therefore becomes the targets 
for regulating the signaling pathways [2]. Recently single-particle cryo-EM became a good tool to better 
understand the assembly of big protein complexes [3]. However, the sizes of many signaling complexes 
or signaling core complexes are quite small (100~200 kDa) and therefore to solve their cryo-EM structures 
could be hampered by many factors and limitations.   
 
Here we used single-particle cryo-EM to solve the structures of the signaling complexes involved in the 
NF-kB activating pathways. We have overcome many problems to finally obtain a cryo-EM structure. We 
tried two cameras, the Falcon III camera and K2 Summit camera, in collecting cryo-EM data, either in the 
counting mode or linear mode. We found that the particle images collected by the Falcon III camera mostly 
could not give a good 2D classification result, i.e. less well-aligned 2D classes, while the particle images 
collected by the K2 Summit camera gave a better 2D classification result, i.e. more well-aligned 2D classes 
(Figure 1). Significantly, the particles from the later one could lead to a 3D reconstruction that could be 
refined to a resolution higher than 10 angstrom by cisTEM (Figure 2), although the images from both 
cameras have similar 1D CTF fit results. In the end, we could obtain a cryo-EM structure at near-atomic 
resolution. Inspecting the particle images, we found that the particle images from the K2 Summit camera 
have less significant background noise that could help a better 2D classification (Figure 3). This also 
happened in our other cases in the NF-kB activation pathways.  
 
The Falcon III camera and K2 Summit camera are two DDDs that are generally used in Titan Krios and 
Talos Artica. We checked the data from both microscopes. We found that the data from the K2 Summit 
camera of either Titan Krios or Talos Artica can be used in 3D reconstruction, whereas the data from the 
Falcon III camera of both Titan Krios or Talos Artica could not be used in 3D reconstruction. Since the 
Falcon III camera is wildly used in single-particle cryo-EM, we speculate that our complexes in NF-kB 
activation might have some unique structural features that could interfere with the 2D classification or 
might be simply too small, so the noise become a factor. In conclusion, our results suggest that the particle 
background image quality might be a prominent factor that interferes with the 2D classification and 
subsequent 3D reconstruction for a smaller protein complex.  
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Figure 1.  The 2D classification results by cisTEM. The left panel uses the data collected by the Falcon 
III camera. The right panel uses the data collected by the K2 Summit camera.  
 

 
Figure 2.  The 3D classification results by cisTEM. The data is from the K2 Summit camera. The 
resolution of the complex is higher than 4 angstrom. 
 

 
 
 
 
 
 
 

Figure 3.  The particle images from two cameras. The left panel shows the images collected by the Falcon 
III camera. The right panel shows the images collected by the K2 Summit camera.  
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