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2186 movies 6580 movies

Patch motion correction, CTF estimationPatch motion correction, CTF estimation

Blob and template picking, 
duplicates removal - 816K particles

Template picking, 
duplicates removal - 2,573K particles

Ab-initio multiple-class reconstructions and 
hetero-refinements, duplicates removal - 145k particles

2D classifications, ab-initio multiple-class reconstruction and 
hetero-refinement, duplicates removal - 480k particles

Ab-initio multiple-class reconstruction and hetero-refinement

2D classification, selection

Ab-initio multiple-class reconstruction and hetero-refinement

NU-refinement
116k particles

Homogeneous 
refinement

NU-refinement

NU-refinement
 130k particles

Homogeneous
refinement

NU-refinement

9.9Å 9.9Å 9.9Å

7.5Å 7Å 7.1Å 8.2Å

4.3Å 4.9Å

4.7Å 6.3Å

4.2Å 4.4Å

4.4Å 5Å4Å3.6Å 6.9Å7.5Å

 407k particles

383k particles

Ab-initio multiple-class 
reconstruction, 

hetero-refinement

Analysis of flexibility between 
classes (Extended Data Fig. 6a,b)

Ab-initio single-class 
reconstruction, homogeneous 

and NU-refinement

3D variability analysis 
(Extended Data Fig. 6d)

Local refinement - 
202k particles

Local refinement -
131k particlesLocal refinement Local refinement Local refinement Local refinement
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3D variability and 
3D variability display 

in cluster mode

3D variability and 
3D variability display 

in cluster mode

NU-refinement - 432k particles

2841 movies 8338 movies

Patch motion correction, CTF estimation, 
template picking - 3,896K particles

Rounds of hetero-, homo-, 
NU-refinements 

for the best classes 
resolving Vps41 or Vps39


