Workflow Activity
Function
Description
Package

Particle Selection





Template Picker
Automated template-based particle picker
FindEM


DoG Picker 
Automated Particle Picker based on Difference of Gaussians
Appion


Manual Picker
Manual selection of particles, or editing of automated particle pickers 
Appion


Random Conical Tilt Picking
Align and Edit Tilt Pairs: manual alignment and editing of the tilt pairs. 

1. Auto Align Tilt Pairs: automated alignment and editing of the tilt pairs. 


Appion

CTF Estimation





ACE
Automatic CTF estimation
Matlab


ACE 2
This algorithm is faster than ACE 1 and includes astigmatism estimation.
ACE


CtfTilt
Automatic CTF estimation for tilted datasets (RCT/OTR/Tomography)
CtfTIlt

Stack Creation





Makestack
Creation of boxed particle images, with ability to filter images based on the quality of the CTF estimation and particle filtering based in correlation value. Low/High pass filtering, binning, phase-flipping, normalization, inversion of density can be applied to the particles at this step.
EMAN

Particle Alignment




Run Alignment





Reference-free classification
Particle alignment and classification by multivariate statistical analysis of image stack
SPIDER


Maximum-likelihood multi reference alignment
Particle alignment and classification by maximum-likelihood approach
XMIPP


Reference-base classification
Particle alignment and classification using reference-based analysis
SPIDER


IMAGIC Multi Reference Alignment
This method uses the IMAGIC M-R-A command to align your particles.
IMAGIC


Ed's Iteration Alignment
uses multiple iterations of Spider AP SR (reference-free) and Spider AP SH (reference-based) commands
SPIDER


XMIPP reference-based maximum likelihood alignment
This method is similar to reference-free maximum likelihood but you select templates first
XMIPP

Run Feature Analysis





Spider Coran Classification
This method uses the Spider CA S command to run correspondence analysis (coran), a form of principal components analysis, and classify your aligned particles
SPIDER


XMIPP Kerden Self-Organizing Map
Kerden SOM stands for 'Kernel Probability Density Estimator Self-Organizing Map'. It maps a set of high dimensional input vectors (aligned particles) onto a two-dimensional grid as described in Pascual-Montano et. al Journal of Structural Biology v133(2),233-245 (2001). Note that this method combines feature analysis and clustering into a single step.
XMIPP


XMIPP Rotational Kerden Self-Organizing Map
This function applies the Kerden SOM to rotational symmetric particles after alignment. This is especially useful for classifying particles with difference cyclic symmetries.
XMIPP

Run Particle Clustering





Hierarchical or K-means clustering
This method clusters particles using k-means or hierarchical ascendancy according to metrics obtained via feature analysis procedures such as correspondence analysis.
SPIDER

Ab Initio Reconstruction





RCT Volume
This method relies on physical tilting of the specimen in the microscope to obtain 2D projection views for samples with preferred orientation. Images are taken at 0 and 45-60 degrees. Alignment and classification of the 0 degree data determines orientation parameters to be applied to the tilted data.
SPIDER


OTR Volume
The orthogonal tilt reconstruction method is an approach to generating single-class volumes with no missing cone for ab initio reconstruction of asymmetric particles (Leschziner & Nogales, 2005). The method involves collecting data at +45° and −45° tilts and only requires that particles adopt a relatively large number of orientations on the grid. One tilted data set is used for alignment and classification and the other set—which provides views orthogonal to those in the first—is used for reconstruction, resulting in the absence of a missing cone.
SPIDER


EMAN Common Lines
This method relies on the central section theorem, which permits identification of identical intersecting 1D lines for all combinatorial pairs of 2D projections to assign Euler angles needed for 3D reconstruction. This method is only applicable when the specimen does not exhibit preferred orientation.
EMAN


IMAGIC Angular Reconstitution



Refine Reconstruction (Chimera is used to generate density snapshots)





EMAN refinement
Projection-based matching particle classification for 3D reconstruction
EMAN, Rmeasure, Chimera


SPIDER refinement
Projection-based matching particle classification with correspondence analysis for class averaging
EMAN,SPIDER, Rmeasure,Chimera


Frealign reconstruction
Refinement of particle orientations, SPIDER, EMAN, or Frealign can be used to determine initial Euler angles for each particle
[EMAN, SPIDER], Frealign, Chimera


IMAGIC Refinement



Tomography





Align Tilt Series




Create Full tomogram




Upload tomogram




Create tomogram subvolume




Average tomogram subvolumes



Import tools





PDB to model
The user is able to retrieve pdb models from the Protein Data Bank and generate a 3D density volume from the atomic model.
Appion


EMDB to model
The user is able to retrieve emdb models from the Electron Microscopy Data Bank.
Appion


Upload particles
Users can upload particle picks from doing a manual picking session outside of appion using EMAN's boxer program. 
EMAN


Upload template
The user is able to upload 2D templates to be used in template-based particle picking or reference-based alignment.
Appion


Upload model
The user is able to upload 3D models to be used in 3D refinement.


Appion


Upload more images
The user is able to upload raw micrographs to either existing or new session to be used in appion processing
Appion


Upload stack
The user is able to upload particle stack to be used within Appion processing.
Appion

Image Assessment





Web image assessment
The user is able to assess individual images on the web by either:

1. keep 

2. reject 

3. none 


Appion


Multi Imgage Assessment
The user is able to assess multiple images at one time on the web by using the "Multi Img Assessment"
Appion


Run image rejector
The user is able to globally reject images that do not meet certain criteria
Appion

Region Mask Creation





Manual Masking
Manual masking is used to mask out regions of cruds on micrographs such that particles picked in the masked out regions will not be used in subsequent processing (e.g. stack creation).
Appion

Synthetic Data





Synthetic Data Creation
This method uses projections of a 3D model in order to create a synthetic dataset.
Appion






