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Login Web VNC

Use FireFox, Chrome or some other browser supporting HTML5

Please link to the address on the paper and login with the password
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Web VNC Desktop

(& [ @ smstorl?.twgrid.org:15902 /vnc_auto. html?token=master o l E

Connected (unencrypted) to smwn092:1 (cTyoem-master)
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Environment for Installation

Linux o «;@ nVIDIA,

CUDA.
(optional)

X window




Bash Shell Setting (for reference)

« Set up all environment variables ( OpenMPI, Relion, even CUDA )

[cryoem-—-master@smwn092 ~]$
[cryoem—-master@smwn092 ~]1$ vi ~/.bashrc

In the file : ~/.bashrc

export PATH=/usr/1lib64/openmpi/bin:

export LD LIBRARY PATH=/cryoem home/cryoem-master/Documents/relion/build/lib:

export PATH=/cryoem home/cryoem-master/Documents/relion/build/bin:

source /cryoem home/cryoem-master/Documents/EMAN2/eman2.bashrc

All these part are completed on your account !!




Relion Execution

Step 1: Use: cd to change to the ProjectDirectory

[cryoem-master@smwn092 ~]1$
[cryoem-master@smwn092 ~]$ cd Desktop/practice/

Step 2 : Type : relion to start

[cryoem-master@smwn092 practice]$

[cryoem-master@smwn092 practice]$ relion

Step 3: Type : Y for yes to start the project under this directory

Only run the relion GUI from your ProjectDirectory. Do you want to start a new
project here [y/n]?
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GUI Introduction

Process Section

Job Monitor

Uﬂﬂn = Input ﬂlas:[Micmgmphaf‘.mms ]iﬁ

CTF estimation Node type: | 2D micrograph movies (*.mrcs s
Manual picking I /@

Auto-picking
Particle extraction
Particle sorting
Subset selection
2D classification
3D classification
3D auto-refine
Movie refinement
Particle polishing
Mask creation
Join star files
Particle subtraction
Post-processing

Local resolution

stdout will go here; double-click this window to open stdout in a separate window

stderr will go here; double-click this window to open stder in a separate window

Calculation
Parameter



RELION DEMO

Import Micrographs




e
Import Micrographs

* Import MRC Images into the the project

o Explanation
1 in linux means : all

File Jobs

Import

Motion correction
CTF estimation
Manual picking
Auto-picking
Particle extraction
Particle sorting
Subset selection
2D classification
3D classification
3D auto-refine
Mowvie refinement
Particle polishing
Mask creation
loin star files
Particle subtraction
Post-processing
Local resolution

i

!|

y 4 .
i Browse file

Input files: [Frame_{}arrectedf* mrc ] _

MNode type: | 2D micrograph movies (*.mrcs)

' 2D micrographs/tomograms (*.mrc)
D0, 30 particle coordinates [ T.nox, & pick.star)

Particles STAR file (.star)
Movie-particles STAR file (.star)

20 references (.star or .mrcs)
Micrographs STAR file (.star)
30 reference {.mrc)

30 mask (.mrc)

Unfiltered half-map (unfil.mrc)

--—\

Run the job




RELION DEMO

Particles Extraction
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Particles Extraction — Step 1

* |/O setting

Import .
micrograph STAR file: [Import/job001/micrographs.star -
Motion correction T [ P/l il i lﬂ
CTF estimation Input coordinates: |.box
Manual picking

Auto-picking | OR re-extract refined particles? [.Nn
extraction Refined particles STAR file: |
Particle sorting

Re-center refined coordinates? [‘t‘es

Manually set pixel size? [ No
Pixel size (A) ,'1-

Filename: | /home /test_R/work/practice /.Nodes/1/Import/




Particles Extraction — Step 1

Particle Coordinates File —|_> micrograph STAR file: (import/job001,/micrographs.star | ) 1BiWSEY
Input coordinates: | .box |[@) [Browse)

OR re-extract refined particles? | No Bl

Refined particles STAR file: [ ].-

Re-center refined coordinates? [ Yes

Manually set pixel size? [Nn

Pixel size (A)|1 El

/home /test_| /workpractice/.Nodes//I

_ : ¥,

In Relion 2.0: .box file from EMAN?2
can’t be catch directly




Particles Extraction — Step 1
o .box file path — Tricky step to cheat the program

Generate a directory under the Project Directory (practice)

[cryoem-master@smwn092 Frame Corrected]$ pwd
/cryoem home/cryoem-master/Desktop/practice/.box/Frame Corrected

Put all .box files generated by EMANZ2 under this directory

[cryoem-master@smwn092 Frame Corrected]$ 1s

Falcon 2012 06_12-14 33 35 0 _movie.box Falcon 2012 06_12-16_55_40_0 movie.
Falcon 2012 06_12-14 57 34 0 _movie.box Falcon 2012 06_12-16_59_12 0 movie.
Falcon 2012 06_12-15 14 01 0 movie.box Falcon 2012 06_12-17 02_43_ 0 movie.
Falcon 2012 06_12-15 41 22 0 movie.box Falcon 2012 06_12-17 14 17 0 movie.
Falcon 2012_06_12-15 53 09_0 _movie.box Falcon 2012 06_12-17_17_ 05_0 movie.
Falcon 2012 06_12-15 56_10_0 movie.box Falcon 2012 06_12-17_23 32 0 _movie.
Falcon 2012 06_12-16_26_22 0 movie.box Falcon 2012 06_12-17_26_54_0 movie.
Falcon 2012 _06_12-16_44_07_0_movie.box

All things have been done!!
Could just check it by “Show hidden files”




Im ot

Motion correction
CTF estimation
Manual picking
Auto-picking
Particle extraction
Particle sorting
Subset selection
2D classification
3D classification
3D auto-refine
Movie refinement
Particle polishing
Mask creation
Join star files
Farticle subtraction
Post-processing
Local resolution

Then type .box

micrograph STAR file: [Im port/job001 /micrographs.star ] -|

Input coordinates: [.tmx

|[2)[(Browse)

OR re-extract refined particles? | No
Refined particles STAR file: [

Re-center refined coordinates? [‘fes

4k

Manually set pixel size? [Nn

4k

Pixel size (A) [1

=0

o8 o




Particles Extraction — Step 2

e extract

For testing data s, parce o e iy [100 [} Normalize each parti

_ . Invert contrast?| Yes = ]
Particle : white

Backgrou nd * Black Normalize partlcles‘?[‘fes =

o ————0

ey TOr whiile o emoval: [-1 ]

Stddev for black dust removal: [-1 ]

Rescale particles? | No :/@ Finish the setting
Re-scaled size (pixels): [128- I—E} ]ﬁ &

Run for extraction




RELION DEMO

2D Classification




- 000000
2D Classification — Step 1

* 1/O setting

e Input images STAR file: | particles.star [?][ Browse |
Maotion correction =
— [?)[Browse |

CTE estimation Continue from here:

Manual picking
Auto-picking
Particle extraction
Particle sorting
Subset selection

3D classification

3D auto-refine

Movie refinement

Particle polishing

Mask creation

loin star files

Particle subtraction
Post-processing

Local resolution B
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2D Classification — Step 2

Do CTF-correction? | No
Have data been phase-flinped?[ﬂn

1k

A [[4»
=

lgnore CTFs until first peak?[ No

Due to jumping out the part of CTF measurement
Just set CTF-correction as “ NO”
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2D Classification — Step 3

1 Eptoa— oh s |
ptimisation

For today’'s —

—3 Mumber of classes: [2{} @_]

calculation
N . Number of iterations: [25 I_®_]
Initial setting Regularisation parameter T:|2 I]
(o

Mask individual particles with zeros? | Yes v ]

Limit resolution E-step to (A): [-1 L[B_]




- 000000
2D Classification — Step 4

Perform image allgnment?[?es - ]ﬁ

In-plane angular sampling: [5| I—@—] m
Offset search range (pix): [5 I—@—] ﬁ
Offset search step (pix): |1 el — m




- 000000
2D Classification — Step 5

Physical core =3 number of MPI procs: (24 |[[ | (3}
** TWgrid support Number of threads: [1| I[E'—]

24 physical core
in each account!! Submit to queue?[ Mo - ]

Queue name: [npenmpl ]
Queue submit command: [qsuh ]ﬁ

Standard submission script: [fEM,.-'FtELtDN,.-f'rellnn,.-"blnf’q-su.l:r.csh]_

Minimum dedicated cores per node: |1 |@—|m

[Addl-tlnnal arguments: [--angplx 3.54 ]

Define pixel size for algorithm Run the job

Add a parameter : --angpix 3.54
(3.54 angstrom per pixel)




RELION DEMO

Subset Selection




Subset Selection

model.star : class-merged view file

File Jobs Autorun If0| Class ﬂptiﬂﬁ5| Hunning|
LTT” o E] — Select classes from model.star: [szjobﬂq-Q;run_it{Jz5_mcwde|,star][_
vViotion correction
OTF astiviation OR select from mlcrﬂgraphs.star:[ ]_

Manual picking OR select from particles.star: | ]_
Auto-picking OR select from picked coords: [ ] [_

Particle extraction
Particle sorting 800 X

Subset selection

STAR files (*.star) 4| | Favorites v | &)

Moy

Show:

2D classification
3D classification
3D auto-refine -/

Movie refinement Class2D/
Particle polishing
Mas 800 X
Join
Parti  Show:| STAR files (*.star) 4| [Favorites v | &
Post
Loce

-/

run_it025_model.star

=empty file=
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Subset Selection

e After run Subset Selection

Ratio of display 3 Scale: Black value: D
Sigma contrast: D White value: D

Display: [ rinReferencelmage =
Click this two (ISortimages  on:| inClassDistribution |
for reasonable display lv|Reverse sort? [_|Apply orientations? [ |Read whole stacks?

/ oy Nr.coumns:(5 |  Oriscale:[t | Maxnr.images:[1 |
How many class per column -




Subset Selection

* One image represents one class average.

* Based on biological knowledge, pick up those possible class
containing structural information.

Largest

amount

smallest
amount



Subset Selection

 Click Right Button of mouse.

 Choose Save selected classes to save all the classes you want

Save backup selection

Load backup selection
Clear selection

Invert selection

Select all classes below
Select all classes above
Show metadata this class
Show original image

Show Fourier amplitudes (2x)
Show Fourier phase angles (2x)
Show helical layer line profile

Save selected classes
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2 Choices or ...... More !l

| o] e ottt s s o v

Input images STAR file: |Extract/job00S /particles._star

Import
Motion correction
CTF estimation
Manual picking
Auto-picking
Particle extraction
Particle sorting
Subset selection
2D classification
3D classification
3D auto-refine
Movie refinement
Particle polishing
Mask creation
Join star files
Particle subtraction
Post-processing
Local resolution >

Go Forward !?

Go Back 1?

2D Classification 3D Classification




RELION DEMO

3D Classification




3D Classification
Reference | CTF | Optimisation | Sampling| Helix | Compute | Running |

Input images STAR file: [tfclassEd_.aﬂersortj particles.star]

Continue from here: [ ]ﬂ
Reference map: [port/initial- 3dref/3i3e_Ips0A.mrc] (7] [[Biowsel)
%ﬂm mask (optional): | [)[(Browse |

Give a reference model for 3D reconstruction

MNumber of MPI procs: [5 @
Number of threads: |4 |}

1

1

I

1

Submit to queue‘?[ No E ]

- Queus name: [openmpi ]

]

|

]

Queue submit command: [qsub

Standard submission script: [EM{RELDNIr&IInanInquuh csh




3D Classification

® 00 %/ Choose file to display

Shuw:[AII recognised formats (*.{star, :] [Famﬁt&s 7 ] [+]
ILIII_I'..U-’_-\_?_EEIIIHIIIIE-JLEI

run_it024 class001l.mrc data_model_general

run_it024 data.star

) _rinReferenceDimensionality
run_it024 model.star

_rinDatabimensionality

run_it024 optimiser.star _rinGrigin

. . =rn_CurrentResolution
run_it024_sampling.star finCurrentimageSize
run_it025_class00Ll.mrc é _rinPaddingFactor
run_it025_data.star _rinlsHelix
" gy i _rinFourierSpacelnterpolator
run_itD25_model.star _rinMinRadiusMninterpolation
run_it025_ optilniser.star _rinPixelSize

. . . _rinNrClasses
run_it025_sanfpling.star

- — g rinMrBodies

Preview | 1Show hidder,
— .
Filenam :[:_Fifwnrkfpraci

7

5_model.star Display 3D model with Chimera
\ | Cancel
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FTP to Account

Advanced  Transfer Settings @ Charset }—

Host: smstorl7.twgrid.org Port:

Protocol: [ SFTP - SSH File Transfer PrfN :]
Host

Logon Type: [ Normal

O
)

User: cryoemO001

Password: o0 000G OCOROIOROIORORORORS
Example:

Comments:

User . cryoem001
Password : isgc2017-]crYOem001

.~ Connect OK | [ cancel |




THANK YOU

END

Reference: Relion official website
http://www2.mrc-Imb.cam.ac.uk/relion/index.php/Main_Page




