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Scipion

Using different EM software 
packages is now like Babel’s tower



Scipion



Automated acquisition



Scipion 1.1: Scipion box = Streaming = Facilities

Movie alignment

CTF Estimation

Import Movies

Acquisition

CTF +1

Motioncorr2, Summovie, 
Xmipp Corr, Xmipp
Opticalflow, unblur

Ctffind4, gCTF, Xmipp
CTF



Monitoring

● Need feedback ASAP

● Report what has been 
done in the facility

● Track system status, 
memory, gpu, cpu, network

● Raise alarms when 
thresholds reached



Automatic CTF rejection



Residual gain estimate from a single movie



Report

● Generic project info and 
items count (movies, ctf, 
micrographs)

● Defocus U and V changes

● System monitor: Memory, 
Swap, cpu

● HTML output and alarms



Particles Picking and Extraction

Import Movies

Movie Alignment

Particle Picking

CTF Estimation

Scipion Box

Microscope

Monitors

2D Classification Initial Volume 

3D Classification

3D Refinement

Extraction



False Negative Rate (Particles missed): 5-10%
False Positive Rate (False particles): 5-10%

Deep consensus



Submission to facility databases



Submission to public databases

RAW 
data

+ .json

Download and 
reproduce



Workflow visualization

Github:
https://github.com/I2
PC/web-workflow-
viewer

● Using 
webcomponents

● Easy to 
incorporate

● Already in use 
in our Facility

https://github.com/I2PC/web-workflow-viewer


FAIR Data: Findable, Accessible, Interoperable, Reusable





HighRes



HighRes philosophy

Global alignment until stable:
• You need only resolutions between 15-10 A to correctly align
• Significant alignment
Then, local alignment
• as accurate as you can, refine:

• Angles, shifts
• Defocus
• Scale (anisotropic)
• Gray values

Remove noise “anchors”/unsignificant features:
• Reference volume should contain only 

significant information
• Output volume only with significant features

Multiresolution optimization:
• Increase speed
• Smooth solution landscape
• Slow annealing to 5-7 A



Significant Reconstruction



Significant Reconstruction



Not a 2nd chance



Envelope correction



Significant features



Results



Results



Results Ribosome



Results B-Galactosidase



Results Virus



Results X



Colorful Image Processing
Clean3D (70k coords)

Clean3D (60k coords)

They all report 2.2Å!!



Resolution is local and directional



Resolution is local and directional

l An anisotropic fringe pattern presents diferent resolutions 
(wavelength) along different directions



Monogenic signals



Monogenic local resolution



Monogenic local and directional resolution



Results missing wedge
0.4

0.43



Results Proteasome 20S EMDB 6287 

Resolution FSC 2.8A
High resolution present high isotropy
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