Relion Workshop — AutoPicking, Extraction, and 2D-Classification

Start the RELION GUI from the terminal with the command
relion &

The first three jobs in the project (collectively known as pre-processing) have already been run in the tutorial
project directory. This tutorial covers the next three steps in a reconstruction.

A) AutoPicking
There are multiple methods for automatically picking particles. The Laplacian of Gaussian (LoG) method used here

does not require any references. Other methods identify particles using 2D or 3D references, or particles can be
picked manually.

File Jobs Schedules l IIO‘ Laplacian | References | autopicking | Helix | Running|
Import . . - .
Mo?i?)n correction Input micrographs for autopick: |_j/job003/m|crographs_ctf.star|E][Browse] &
CTF estimation Pixel size in micrographs (A) |-1 |]E]

1 Manual pickin

q m 2D references: | |E][Bmwse]

Particle extraction . : =
Subset selection OR: provide a 3D reference? | No s |E]
2D classification 3D reference ?||Browse
3D initial model Symmetry:[c1 ?

3D classification
3D auto-refine 3D angular sampling: | 30 degrees
3D multi-bod . . .

CTE reﬁnemext OR: use Laplacian-of-Gaussian? | Yes
Bayesian polishing
Mask creation

Join star files
Particle subtraction
Post-processing
Local resolution

[ 1/0 view ”job actions | Current:|Give_alias_here | Display: | B

4o

40 || 4>

1) Select the Auto-picking job type

2) Input the file generated by the CTF estimation job (CtfFind/job003/micrographs ctf.star)
3) Select the Laplacian-of-Gaussian method

Set the LoG parameters

i/o| Laplacian’ References| autopicking | Helix| Running |

Min. diameter for LoG filter (A)[150 ||E] ?
Max. diameter for LoG filter (A) (180 [mmmm(| jmmmmeees (7] _
Are the particles white? | No $ |E]
Maximum resolution to consider (A)[20 Il[ﬂ
Adjust default threshold (stddev): (0 [———7)

Upper threshold (stddev): (999 |]E]

Switch to the Laplacian tab

1) Set the minimum diameter to 150

2) Set the maximum diameter to 180

This gives the algorithm a rough idea of the size of the particles it is identifying



Set the running parameters

Number of MPI procs:(g || s (2] _
Submit to queue? | No @
Queue name: [scarf ]
Queue submit command: [sbatch ].

Standard submission script: ub_scripts/slurm_template.sh '-

Minimum dedicated cores per node: |1

Additional arguments:| @

Switch to the Running tab
1) Set the number of MPI processes to 8

Then press Run. The AutoPicking job will be created as: Autopick/job004

Examine the results

Import Input micrographs for autopick: [i/jobOOS/micmgraphs_ctf.star]'-

Motion correction

CTF estimation Pixel size in micrographs (A) [-1

[——0

Manual pickin

2D references: |

Particle extraction i :

Subset selection OR: provide a 3D reference? | No B ]i

2D classification 3D reference: | ]'-
3D initial model .

3D classification Symme.try. IC1 ]i

3D auto-refine 3D angular sampling: [ 30 degrees | S ]'

3D muki-body OR: use Laplacian-of-Gaussian? [Yes = ].

CTF refinement
Bayesian polishing
Mask creation

Join star files
Particle subtraction
Post-processing
Local resolution

External
-- Current: |004: AutoPick/job004/
|Finished jobs | [Running jobs

004: AutoPick/job004/
003: CtfFind/job003/
002: MotionCorr/job002/
001: Import/job001/

Display the results of the AutoPicking Job

1) Select cords_suffix autopick.star inthe display menu

I [X| RELION manual-picking GUI

ovies/20170629_00046_framelmage.mrc

Jvies/20170629_00049_framelmage.mrc

In the display window select ‘pick’ for one of the micrographs
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B) Particle Extraction

Next the selected particles will be extracted as small individual images

File Jobs Schedules ] I/Olexu-act|Helix|Running\

Import

Motion correction
CTF estimation
Manual picking
Auto-pickin

Subset selection
2D classification
3D initial model
3D classification
3D auto-refine

3D multi-body

CTF refinement
Bayesian polishing
Mask creation

Join star files
Particle subtraction
Post-processing
Local resolution

OR re-extract refined particles? | No
Refined particle

Reset the refined offs
OR: re-center refined coordinates?

Recenter on -

micrograph STAR file: [i/job003/micrographs_ctf.star]E][Browse]

Input coordinates: |'4/coords_suffix_autopick.star |E][Browse]

-

: @

[2)|Browse |

[2

STAR file:

ets to zero? |No
No

X, Y, Z (pix): |0

4|4

]
@

?

External

1) select the Particle Extraction job type

2) Input the micrographs from the CTF estimation job (Ct fFind/job003/micrographs ctf.star)
3) Input the coordinates from the AutoPicking job (AutoPick/job004/cords suffix autopick.star)

Set the extraction parameters

‘ Helix‘ Running

Particle box size (pix):[256

&=

Invert contrast?| Yes

4

Normalize particles?| Yes

4

Diameter background circle (pix): (200

|

2

Stddev for white dust removal: |1

D

Stddev for black dust removal: [—1

&

IO

Rescale particles? | Yes

Re-scaled size (pixels): [64

T

4

[0

Go to the Extract tab
1) Set the particle box size to 246

2) Set the diameter for the background circle to 200

We will bin (shrink) the extracted particles to make the subsequent jobs run more quickly

3) Select yes to rescale the particles
4) Set the re-scaled size to 64

Go to the Running tab and set the number of MPI processes to 8 as in the previous job
Then run the job. It will run as: Extract/job005



C) 2-Dimensional Classification

2D Classification will align and classify the particles generating class averages with improved signal to noise

=

.File Jobs Schedules l IlO’ CTF| Optimisation | Sampling | Helix| Compute | Running |
; 2 |
Import . ) - -
hrr;:)’t)izn correction Input images STAR file: [Extract/job005/particles.star [E][Browse]&
CTF estimation Continue from here: [2|[Browse |
Manual picking .
Auto-picking

Particle extraction

1| | Subset selection

[ 320 classification |
3D initial model

3D classification

3D auto-refine

3D multi-body

CTF refinement

Bayesian polishing

Mask creation

Join star files

Particle subtraction

Post-processing

Local resolution

[ |

1) Select the 2D Classification job type
2) Set the input to the particles generated by the extract job (Extract/job005/particles.star)

Set the classification parameters

I10| CTF| Optimisation Sampling| Helix| Compute Running|

&=

Number of classes:|20

1 |
1 |
I Il |
| =L} |

Regularisation parameter T: |2

Number of iterations: 25 | m J'
Use fast subsets (for large data sets)? | No v |

&=

[ S

Mask diameter (A):[200 | |
Mask individual particles with zeros? | Yes s |

& @ @IE @@=

Limit resolution E-step to (A): [-1 |} }

Go to the Optimization tab
1) Set the number of classes to 20
2) Set the mask diameter to 200



Set the running parameters

I,"O| CTF| Optimisation 5ampling| Helix| Computel Running|

Number of MPI procs: |8 |l | 2-

Number of threads: |1 ) /2
Submit to queue? | No E ]@

Queue name: |scarf @

Queue submit command: ]:Sbatch ! |E|

Standard submission script: |:_1b_scripts/slurm_template.sh:] |E| I:Browse |

Minimum dedicated cores per node: |1 I} @

Additional arguments: | ]@

Go to the Running tab
1) Set the number of MPI processes to 8
2) Set the number of threads to 1

Run the 2D Classification job and view the results

Then run the Class2D job. It will run as: Class2D/job006
View the results of the Class2D job using the Display pulldown menu. Choose run_it025 model.star



