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MPI process, threads and GPU

Number of MPI process: 7Ot XM %L
Number of threadsD#: AL YF D

‘Unix Tl LD DTALERMNEFIZEILNTLVET , (top THEER)

-Z7AERIETFNFNIONMDALYRZEFEINVET,
-BIL7AEXDALYKRIZBICLAERYZEHEFLET,

(27 0€R%) x 1T AERAESAL YRR <= [CPUDRAL YRR
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Reference-free 2D class averaging

[2GPUs, 35-50 min]

File Jobs Schedules I.-"q| CTF| nptimisatinn| Sampling| Helix| Cnmpute| Running|

Import

Motion correction
(TF estimation
Manual picking
Auto-nicking

2D Classification

Continue

30 initial model
30 classification
30 auto-refine
30 multi-body

X 1GPU, 3threadsT
VIRT 47.7GB1=HN,

E!:E;:i";’;‘;g;hing RES 600MBIE &, 48
Mask creation ﬁﬁf%ﬁﬁ‘i%h
Join star files '&& I%](fd:ll\o
Particle subtraction 445 1FEEHE R
Post-processing Y

Alias :"refauto_manu_100mic_64pix”

‘ I/0 view ” Job actions |

Input images STAR file:

from here: 7

Current: [refauto_manu_188mic_64pix I

@[ Browse ]

Browse

[tractx‘j ob@18/particles.star l

Extract/refauto_manu_100mic_64pix/particles.star

If’ﬂ| CTF |Iﬂptimisatiuni Sampling| Helix| Cnmpute| Running|

Number of l:'_lEISSE'S: 20 _
Regularisation parameter T:|2 1' I,

@
: @

Mask diameter [A}l: l 160 _E]
Mask individual particles with zeros?|Yes =

1. =
I [}

Number of iterations: [15

Use fast subsets (for large data SEtS}I?[Mn

I/0| CTF| Optimisation| Sampling| Heliing|

Use parallel disc Ifﬂ?[\’es

. - © " particles: [3 I—[D
Input your GPU ~into RAM?[No :
numbers. directory: [
Let’s use 2 GPUs ! ough disc?[No :
Use GPU accelerationd Yes | =
| Which GPUs to useﬂa:'l

Input your GPU numbers.
Let’s use 2 GPUs !

1#ivirl] = [#GPU] +1

Limit resolution E-step to (A): [—'I I[B ]
] Display: [ |+ ]
—
I,-‘0| -CTF| Optimisation Sampling| Helix| Compute Running|
Number of MPI pr[:cs:[} 3 —]
Number of threadsd|2 2 | —1T
Submit to queue?[hlo S ]
Queue name: |openmpi ?
Queue submit command: |gsub ?
Standard submission script:|relion-3.1/scripts/gsub.csh ||2] | Eronse

Minimum dedicated cores per node: |24 ?
Additional arguments: ]
3




Reference-free 2D class averaging

™ RELION-3.0.5: /home/guest0l/tmp/relic

lrun_itﬂ25_mudel.star
Jobs  Autorun

Re-read pipeline  Alt+R|) |

Scale: Min: Max:
Edit project note Alt+E Sigma cuntrast: [Ulur:[gr9yscale :]
Print all notes ALt+P

Dam=lia  Madasd K1&0M

Displav: | rinReferencelmage *

| :

[ [v|Reverse sort? | [ClApply orientations? [ |Read whole stacks?
LPick! [Display: ['Ehut run_itDZ25_model.star |¢i

Nr. culumns:E] Ori scale:D Max. nr. images:

[ Display! I




2. Reference-free 2D class averaging: Subset selection

File Jobs Schedules

‘l Ifﬂltlass nptiuns| 5ub5et5| Duplicates| Running|

Import
Motion correction

CTF estimation
Mlariis 1 mielina

Subset selection

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

30 multi-body

CTF refinement
Bayesian polishing
Mask creation

Join star files
Particle subtraction
Post-processing
Local resolution

External AIias:”CIa<

OR select from micrngraphs.Star:[
OR select from particlEE.Star:[

OR select from picked CDDFdS:[

Select classes from model.star [jubEﬂUrun_itE!lE_mndel.5tar

] 1|| Browse

][ Browse ]

]E][ Browse ]

]E][ Browse ]

Class2D/refauto_100mic_64pix/run_it025_model.stz

18

s2D_refauto_100mic_64pix” ﬁﬁi ]

I/0 view ” Job actions |

[run_itﬂZS_mUdel.star

l

[Scale: [ﬁ 21 ] Max: [EJ ] ‘

Sigma contrast:|@ Cotor: | greyscale

L3

[vISort images on:|rlnClassDistribution

|
wl

Display: | rinReferenceImage

[vIReverse sort? [ _JApply orientations? [_|Read whple stacks? ‘
J

Nr. columns: E]

Max nr selected parts per ciass:

5 15_-:@ Max. nr. images:

Display!

Current: |Class2D_refauto_108mic_6dpix

— ASortimages on: rinClassDistribution

H5RIZET ZHFHOKTY—~



2. Reference-free 2D class averaging

Among the 20 classes, select a few nice-looking classes, Click the right mouse button, and
by the left button of the mouse. Selected classes are Select [Save selected classes]
indicated by red boxes.

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

Save image as PNG

Show Fourier amplitudes (2x)

Show Fourier phase angles (2x)

Show helical layer line profile

Show particles from selected classes
Set selection type

Save selected classes

Total number of particles from 100 micrographs is 60292
i.e. on average there were 603 particles per micrograph.

Saved Select/job012/class_averages.star with 8 selected images.
Saved Select/job012/particles.star with 25617 selected particles.



3. De novo 3D model generation

File Jobs Schedules

Import

Motion correction
CTF estimation
Manual picking
Auto-picking
Particle extraction
Subset selection

2D classification

3D classif11 3D Inltlal

3D auto-refime

3D multi-body

CTF refinement
Bayesian polishing
Mask creation

Join star files
Farticle subtraction
Post-processing
Local re
External

L"D| CTF timisatiun| SGD‘ Cumpute| Running| [1GPU, 13 m|n]
Input images STAR filE:[[el_ect:‘jnbE!'Ilfparticl_Ef..f.tar]E][ Browse |
Select/Class2D_refauto_100mics_64pix/particles.star

IHD| {TF||ﬂptimisatiunl SGD| Cnmpute| Running|
. R —
model Number of cla5595.l1 !l
Mask diameter [A]I:|1E.E.'I - 160
relion_refineMME1TaN 3, latten and enforce non-negative SDIUEnt?["fE-S
VIRT 47.4GB Symmetry:(C8 | 8
RES 482 MB

SHEREFeDIFEE,

Alias : C8 Class3D_refauto_100mics_64pix i

Initial angular 5ampling'[15 degrees

Offset search range

Offset search step (pix):

(pix):

I/0 view ” Job actions | [urren': CB_(lass20_refauto_10@mics_Bdpix

Displa?:[

| CTF| Dptimisatiommpute| Running|

0

@ .

6|
|

| Optimisation ‘ SGnning ‘

Number of initial iterations:

Number of in-between iterations:

Number of final iterations

Write-out freguency (iter):

Initial resolution (A):

Final resolution (A):

Initial mini-batch size:

Final mini-batch size:

Increased noise variance half-life:

5@ ]—.—]. Use parallel disc I/07Yes 2]
(200 | | —l, . Number of pooled particles: [3 I—[B ]
AT | e— Skip padding?|No 2|
10 [=—AD—id) Skip gridding?|HNo 2|
35 ! T} } re-read all particles into Rﬁ.H?[Ho ¢]
15 | M |2l particles to scratch directory:| ]
i Input your GPU terations through disc?[hlo ¢]
500 |[=——{l— number Use GPU accelerationf|VYes : Yes

-1

D

kion | 56D | [umput.| Running| ]

L

} ! Which GPUs to use: @

1 ser of MPI procs [1_
6|

Submit to queue?|No

6 mber of threads

Queue name: |openmpi
(ueue submit command: [gsub
rd submission script:|relion-3.1
cated cores per node: (24 [
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1) MobaXtermMDED IT7AILTZH D F(Z

W~ N S > — _ 2 9
O9A DR DI7FAILDERZ A, 0 .mrc I7A I ERLICEFLVLW T TUA
hEE T
B 192.168.39.89 IWECT
B 192.163.39.89 Terminal Sessions View Xserver Tools Games Settings Macr _ O ——
. ~ - FUMmO ) S
Terminal Sessions View Xserver Tools Gan @ _.: s, e e I—!;I I—T-.'—,I g
@ '_3; !' = 4 Session  Servers Tools Games  Sessions View Split M x
Session Servers Tools Games  Sessions Q'.IiCL’{ connect... . B¥2 19216839 X server
Quick connect... * i I
«wiTonnoiil /T TORCRNORE / |
/home/guest01/ Thome/guest01/EMPIAR-10291_100mic/Ir g7 !
, [Pomeiee o, e 0o ®) 20 mic T VEBLCEFLLT YA
s | ¥ Name S| -~ N ~ Iy, ()
1 g | e BETY
] - | run_it280_optimiser.star
.cache o =
config | run_it280_sampling.star
= .dbus [} run_it200_classoot.mrc SSH-br-ough SSH) Internet Explorer
e -lﬂtkl o [ run_it290_data.star X11-fo'ver)
' :n:c:zi”a = [ run_it290_gradool.mrc DISPLA _ ]
g v ) [ run_it200_model.star M” Windows Media Player
2 ssh - [ run_it290_ optimiser star » For more
a| n g - B p— i
a EMPIAR-10335_tutorial_20mics z Windows J#k E1-7—
£ perls EMPIAR] = run_| ll3{{ _class001.mrc . i
.bash_history v L d o
bash_logout o [Drun_itao0 graduDl mre = OPEM . ﬁ RAZE
bash_profile v £ - = Open with default text editor /
-Has o run_it300_model.star .
< > — 4300 obtimiser <t o Open with...
&2 Remote monitoring = run_!tgm_op Imlllstir.star @" Open with default program... ﬂ TR
LIrun_it300_sampling.star | § pownload
Follow terminal fold . .
[ Follow terminal folder P & Delete F—E /ey R
UNREGISTERED VERSION - Please support M| “1 Rename

®% Remote monitorin — -
= /", Copy file path

B Copy file path to terminal (Middl
i ] Properties

[ ] Follow terminal folde

OK

2) ~EMPIAR-10291_100mic/InitialModel/C8/run_it300 class001.mrc
#ERL. XD REVYvIDRYT 7y T T, [Open with...]ZEIR
3) . mre 77 AIIVERKT T DEREEITS
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4.1 Unsupervised 3D classification

File

Jobs Schedules

CTF

Import
Motion correction

Manual picking

gstimation

3D Classification

¥)

CTF

20 classification
3D initial model
3D classification

3D auto-refine
30 multi-body

Bayesian polishing
Mask creation

Join star files
Particle subtraction
Post-processing
Local rest
External

refinement

Alias: ”"C8 In

lm| !.Ef.er Select/Class2D _refauto_100mics_64pix/particles.star

*Rbf‘llﬂila)%%'klmagﬁ STAR file: Ix‘]nbE!'I’I:‘run it@25_data. 5tar][}:][ Browse |

' E?éllSGﬂEG*MIL“Lt f
Reference map: ta13frun it3B8 classBel.

F SRR |

m here:

[ I L L L

InitialModel/symC1/run_it300 class001.mrc

|| Browse

er]F

[Brnlse]

[2GPUs, 45 min]

relion_refinemME{TEN 5%,
VIRT 47.6GB
RES 775 MB

STEEEIL12FE,

it 100mic_64pix”

1/0 view ” Job actions ‘

IHD|Reference|CTFl»ﬂptimisatiua Sampling|Helix|{umpute|ﬁunning|

Regularisation parameter T:

Use fast subsets (for large data sets

Mask individual particles with zeros?

Limit resolution E-step to (A)

Number of iteratinns:[lﬁ |

Humber of classes:

lJi’]fl
-

~—

|

o

)7 No

: 1@

Mask diameter (A):[160 )

B5

| 160 ——I7
1)

a0

-1

I

2

Current:|C8 Init 10@mic_64pix

| Dkl

Il)| Reference

{TF| Dptimisatiun| Sampling| Helix| {umpute| Running|

Ref.

map is on absolute greyscale?
Initial low-pass filter (A):

Symmetry:

No
58

e

:
50—

cs @

I1/0 Reference| CTF| Dptimisation| Sampling| Helix| Compute

Running I

Number of MPI procs: |3 T 3 ——
Number of threads: |2 E————
Submit to queue?[ﬁ = E]
Queue name: |openmpi e
Queue submit command: [gsub ?
Standard submission script: [relion-3.1/scripts/qsub.csh ||2|[ Bronse
Minimum dedicated cores per node: (24 ?

]

1/0 Reference‘ {TF‘ Dptimisation‘ Sampling‘ Heljx! Eumpute‘ ]unning|

Number of pooled particles:[}

Use parallel disc lfﬁ?[?es

4k

=D

Skip padding?[ND

Skip gridding?[No

Pre-read all particles into RAH?[ND

Copy particles to scratch directnry:[

Combine iterations through disc?[Ng

4k

ICTIET

[ Use GPU acceleration?|Yes

[

Which GPUs to use:[p:1 |

| Yes l

0:1 or 2:3 0

Input your GPU numbers.

Let’s use 2 GPUs |



4.1 Unsupervised 3D classification

' RELION-3.1-beta-commit-9575df: /home/guest01/EMPIAR-10291_100mic (embox2) - x

File Jobs Schedules

l I/0| Reference| CTF| 0pt1'm1'sation| Samling| Helix| Comute| Running|

Import

Motion correction
CTF estimation
Manual picking
Auto-picking
Particle extraction
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

Number of MPI procs: [3

—

Number of threads: [1

[<—————

Submit to queue?[No

: 1@

(Queue name:
Queue submit command: [gsub
Standard submission script:

Minimum dedicated cores per node: (24

openmpi
relion-3.1/scripts/qsub.csh
{0;

Additional arguments:

8

Local resolution
External

Curr

I I/0 view ” Job actions |

--

ent: [B14: (lass3D/CB_Init_108mic_6dpix/ Display:[

-
-

I [anished jobs

[Runnjng jobs

in: run_it@25_data.star
[Input

in: run_it380_class@81.mrc

@14: Class3D/C8_Init 188mic_Gdpix/

813: InitialModel/C8_(Class2D_refauto_1
B12: Select/Class20_refauto_188mic_64p
A11: Class2D/refauto_manu_T188mic_G4pix
a1e:
BBo:
Bea:
Be7:
BB6:

AutoPick/manu_188mic_Gdpix/
AutoPick/manu_Smic_G4pix/
Select/manupick_Smic_Gdpix/
Class2D/manupick_Smic_64pix/

Extract/refauto_manu_188mic_G4pix f

L LT B g e e e e
run_it@25_class@02.mrc

[<]

[Scheduled jobs

[Dutput out: run_it@25_class@@3.mrc

|

&3

|
|
|

[ out: run_it@B25_class@04 .mrc

run_it@25 model.star

Scale: Min:

Sigma cuntrast: [nlur:[greyscale

]

Display: [rlnReferenceImage

-
-

[CISort images on: [rln[lassDistrihutinn

-
-

[“IReverse sort?

[CIApply orientations? (_JRead whole stacks?

Nr. culumns:E] Ori scale:E] Max. nr. images:




4.1 Unsupervised 3D classification

run_it025 class001.mrc

ClassDistribution
0.240319

run_it025_class002.mrc

ClassDistribution

0.198251

run_it025_class003.mrc

\_

ClassDistribution
0.349774

/

run_it025_class004.mrc

ClassDistribution
0.211656



Extract particles with 180 x 180 pixels

File Jobs Schedules ‘l Ifﬂlﬂ“fﬂfﬂ“ﬂ‘ CtfFind/job002/micrographs_ctf.star

) )
Import micrograph STAR file: [‘jubﬂﬂlfmicmgraphﬁ_ctf.star][ Browse ]

Motion correction

CTF estimation :
Input coordinates:
Manual picking P [ ][ frowss ]
ra"til'lrl OR re-extract refined particles? | Yes Yes ¥
Subset selection Refined particles STAR file: flelect ]nbﬂ11fparticlea.5tar][ Browse |
. . Reset the refined offsets to zero? TND ~ |7
Partlcle extraction i , J
OR: re-center refined coordinates? [Hn :]
J0F LLdaaIT Il IOrT
3D auto-refine Recenter on X, ¥, I (pix):|@ ] ]

30 multi-body

CTF refinement
Bayesian polishing
Mask creation

Join star files
Particle subtrartinn

Post-processing Aligs: ”180pix_100mic”

Local resolutio —_

I/0 view ” Job actions | Current: |180pix_T8@8mic I ][hsplay [ |,]
I,r‘1| extract| llelix| Running|

Particle box size (pix) - 180
Invert contrast?|Yes =

Normalize pEIrtiCIE'E?["l"E'S = ]
Diameter background circle (pix): [ 1 I[B

Select/Class2D_refauto_100mics 64p|x/part|cles star

=

I
Stddev for white dust removal: [-1 I[B }
Stddev for black dust removal: |[-1 I} ]

Rescale particles? No No =
?

Re-scaled size (pixels): |Gd




Convert 643map into 1283 map

Type following UNIX commands:

//guestOl@embox~]$ cd \\
guestOl@embox~]$ cd EMPIAR-10291 100mic

guestOl@embox EMPIAR-10290 100mic]$ ecd Class3D/C8 Init 100mic_64pix
guestOl@embox C8 Init 100mic 64pix]$ relion image handler --i
run_it025 class003.mrc --o run_it025 class003 box1l80.mrc --new_box 180
\;fangpix 3.465 |--rescale_angpix 1.?3;/// ,/

—

— o/

v

Type the class number of the your best looking class !!
It may be class001 orclass002orclass003 orclass004.
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5. High resolution 3D

File Jobs Schedules ‘l Ifﬂ|lReference| i Extract/180pix_100mic/particles.star

refinement

[2GPUs, 26 min]

Import

Motion correction
(TF estimation
Manual picking

Madneanmen smels

3D auto-refine

2D classification
3D initial model
3D classification

3D auto-refine

30 multi-body

CTF refinement

Bayesian polishing

I;Ej: ;;zitﬂﬁ ->Z<3_’3@r«alion_rgfine_m&i@f)é?‘b“
Particle suhtrau:t.il:n%ﬁﬁc‘:*l"f)o 05352203 TH
VIRT 34.5GB, RES 1.5GBY DAEN %S,

Post-processing

Input images STAR filE:[[tractfjnbE!'IS:‘partic'Les.5tar]]ﬂ[Brnlse]
Continue from here:

Reference map:[n_it025_class@83_box188.mrc |[2 [Brnuse l

Gt o g C7 | T 1

Class3D/C8_Init_100mic_64pix/run_it025_ class003_ box180.mrc

L= ?|| Browse

Type the class number of the your best looking class !!

It may be 001 or 002 or 003 or 004.

Tutorial says low-pass filter is 504,

—
If0 ‘IREferE"':E |I(TF‘ Optimisation 1+ 30 A is better for this case.

Ref. map is on absolute greyscale?|Ne - ]
Initial low-pass filter (A)}[32] 30 } e
Symmetr',r:[[EB | C8 ]

SHERRIEISAIEE,
Alias: 180pix_100mic

Local resolution
External

I/0 view ” Job actions | l[urrEnt: 188pix_180mic !

L"ﬂ| Referente‘ {TF| ﬂptimisatinn| Autn-sampling| Heliol| Compute lunr

Use parallel disc ]!ﬂ?[?es

Number of pooled particles:[3
XGPUIKTHREITIX

[~

BIhEN B2, 205 " 2
~ ] ] ] .? -
#1Z. GPUDout of Skip gridding?|No =

memorydyIeSeeag all particles into FEAM?[N_D
FIE#Tydpdrsicles to scratch directory:

Combine iterations through disc?|No

Let’s use 2 GPUs !

Use GPU accelerationf|vey Yes =
[Nhich GPUs to use:l&] 0:1 or 2:3

Mask individual particles with zeros?|Yes

Input your GPU numbers.

T
ﬁ# —
Ifﬂ‘ Reference| [TF| ptimisatiun| uto-sampling| Helix| {nmpute| Running|

Mask diameter (A 160 _
<@

Use solvent-flattened FSES?[N[: = ]
10 Reference| CTF| ﬂptimisatinn| Autn-sampling| Heli- Running|
Number of MPI procs: (3 3 —
[Number of threads: |2 2 ——
Submit to queue?[No = ]
Queue name: |ppenmpi ?

[Number of MPI proc] should be odds number
morethan2(3or5o0r7...)

Additional arguments: [

Browse

g




— s s AR = d

5 H|gh resolution 3D refinement

e e o

a11: [135520!refautu_manu_1EEmlc_Edplx
@18: Extract/refauto_manu_T188mic_G4pix
889: AutoPick/manu_T88mic_6dpix/
=] N

lution from the message from Relion GUI.

You can know the re
>

or type a following command:

o8 08 sec
futo-refine:

W{F F'>

Refinement has converged, stopping now...

| tail Refine3D/180pix_100mic/run.out

futo-refine: +

Final reconstruction from all particles is saved as:

Refine3D/job@10/run_classB@l.mrc

futo-refine:

Final model parameters are stored in:
Final data parameters are stored in:

Refine3D/job@819/run_model.star
Refine3D/job819/run_data.star

+
Auto-refine: +
+

Auto-refine: 4. 18667

Final resolution {without masking) is:

MobaXtermMD 774 JLT 54 T. Refine3D/180pix_100mic/run_class001.mrcZE .

BDV)yD A= a—hi5, [Open with...] TUCSF Chimera TRILNTHEEE T 5,
Refine3D/first3dref/run_classO01.mrc

# 192.168.39.89

Terminal Sessions View Xserver Tools Games Settings Macr

LI A T

Session  Servers Tools Games  Sessions View Split M

Quick connect... 4 E¥2 192.168.39
w & T A !

(( - = @ ] Q i s

a’homefguest[]h’EMF'lARJ0291_100mic!lre|

run_it300_sampling.star i Download
< o Delete

~ |- Rename
&% Remote monitorir—, -
- /. Copy file path

) B Copy file path to terminal (Middl
[] Follow terminal fo\dso Properties

Z0 mrc IPTIVERKTEERATESL,

w
5 |~ nName ~ ( UCSF Chimera molecular visualization
0 — S
o [ run_it280_optimiser.star ~—~  application
@ [ run_it280_sampling.star ATiE

: run_it290_class001.mrc n
o [ run_it290_data.star

= i SwlrE:
° [} run_it290_gradoot.mrc Microsoft Store C7 SU#ET
) [ run_it200_model.star
2 Ll run_itZQD_optimi.ser.star ZQHOFTY L
& | run_it290_sampling.star
= B

run_it300_data.star

o Mo e a0 | Open OK
a . run_it300_grad001.mrc —_
= p— A = Open with de
o run_it300_model.star
_ = ) o o Open with...
\Z . run_it300_optimiser.star

step 1

Volume Viewer - o x

File Features Data Tools

run_class001.mrc #0 180° step ﬂ = -l
T

olor [

Il
Range -0.0142 - 0.0505 Level
Style « surface  mesh -

Center | Orient | Close | Help |
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6.1 Making a Mask (143')

File Jobs Schedules I Ifﬂ“ﬂask| Heliu| Running|

Import

Motion correction
(TF estimation
Manual pickin . . .

Auto-picking Refine3D/180pix_100mic/run_class001.mrc
Farticle extraction
Subset selection

Mask creation

3D auto-refine

30 multi-body

CTF refinement
Bayesian polishing

Input 30 map: [e?.l]fjnbEﬂBx‘run_claEsBB'I.mrc ] B[ Browse ]

Mask creation

Join star files
Farticle subtraction
Post-processing

Local resolution
st Alias | Refine3D_180pix_100mic [cncH R D

1/0 view || Job actions | Current: |[Refine3D_18@pix_1@88mic Display:[ =

1/0] Mask Ielix| Running|

Lowpass filter map (A)[15 .

Pixel size (A)[[1.232 1 232 —| 2]

Initial binarisation threshold: 7 0.016 ——X . _
Extend binary map this many pixels: _ .
Add a soft-edge of this many pixels:(8 | 3




6.1 Making a Mask : Checking mask.mrc

MobaXtermMD 774 JLT S5 H T, MaskCreate/Refine3D_180pix_100mic/mask.mrcZE X,
BDV)yD A= a1—h 5, [Open with..] TUCSF Chimera THIWLNTHEER T 5,

i 192.168.39.89

O

Terminal Sessions View Xserver Toold
.f. -
LI S
Session  Servers Tools Games  Sess
Quick connect...
<< Tt o+ T @ ] 0 A i /"
fhome/guest0/EMPIAR-10291_100mic/\ @
w
5 | =~ Name <
w -
E t.
: run.out 2
=
__ run.err 0
Lc': : RELION_JOB_EXIT_SUCCESS 0
= = note.bd 1
| DO
[ job_pipeline.star 1
L o
S || job.star 1
= [ default_pipeline.star 6
< run.out.tail 1
& .run.err.tail 0
=
(7]
< >

&% Remote monitoring

[] Follow terminal folder

=. UCSF Chimera

File Select Actions Presets Jools Favorites Help

Command:turn x -90

Acivemodels: FO M1 mF2F3F4rFsf6elr7F89 Al

UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here: https://mobaxterm.maobatek.net

X

X server

iorking tools)

is forwarded through SSH)
et on remote server)

=. Volume Viewer

File Features Data Tools
mask.mrc #0 1802 step J =

ST RTRI]

Range 0 -1 Level |0 Color D

Style * surface ¢ mech 7 anlid

Level=0.5

Center | Orient| Close| Help
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Fourier Shell Correlation (FSC)IZ & AfR{EE

1)2DRFEE#ZE DI+, TENENMILIZIDT VTS (), f, (0)EERRT D,
TNET—)IEMLE (q), F,(q) £ %,
2)8 B JE R ER r=|q| DEK7FX (spherical shell) LT, DHEBBREFSCHEETET S,

3)MEBHRELSC(r)rtaEm 2 22l BIR B Zxf L TR, FSC=0.58 5 \(£0.143(=1/7)
DEEDRIRBDIETRBEELT S,

Gold Standard Resolution (tight mask)

10— — maskcledtight_{lct.txt_ T T
— maskedtight_03.txt I 61), | C]y
— maskedtight_02.txt
— maskedtight_01 txt [] ;7 I”/V
1719 1719
0.75+ .
| F(q) £,(q)
k
i} Re[F1 (9)-F(q) ]dq
0.25} lq|=r
2 2
0,143 Lo 2N \/I |F(g)] dq.J' | Fy(q) | dq
lql=r lql=r
U | | | | | | | \ I f-'.-.‘. " e, - gl
1100 1/20 1/12 1/8 1/6 1/5 1/4 1/3

Spatial Frequency (1/A)



6.2 Postprocessing

File Jobs Schedules

Import

Motion correction
(TF estimation
Manual picking
Auto-picking
Farticle extraction
Subset selection

20 classification
3D initial model

3D classification
3D auto-refine

30 multi-body

(TF refinement

Ba ﬂl:;:ﬂ ﬂﬂ];:h;ﬂﬂ
"l Post-processing

Particle subfraction

Post-processing

Calibrated pixel size (A)

1.232

un_half1_class@@1_unfil.mrc | EH Brnuse]

MaskCreate/jobB17/mask.mrc ]5][Ernlse]

[1.232 JT MaskCreate/Refine3D_180pix_

Local resolution

External

D |
I/0 view || Job actions | EurrEntI[Hefineil}_‘lEE!pix_‘lE!E!mic_mask I ] Display:[ |¢]

Alias:Refine3D_180pix_100mic_mask

Iln‘ Sharpen‘iFilter‘ Running|
H

Estimate B-factor automatically?[Yes

1k

Lowest resolution for auto-B fit (A}:[1B

T.

1

Use your own B—factnr?[No

L1

User-provided B-factor: |-1088

S EEE

MTF of the detector (STAR file][-3.1/data/mtf k2 3aaw.star]ﬂ][smse]

MUl st ol cese [ /usr/local/relion-3.1/data/mtf _k2_300kV.star

lIfﬂ| ]harm”‘ Filter | Runnin Refine3D/180pix_100mic/run_half1_class001_unfil.mrc

One of the 2 unfiltered half-maps:
Solvent mask:

100mic/mask.mrc
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1L

6.2 $ER D

MobaXtermMD 774 ILT 5O H T,
PostProcess/Refine3D_180pix_100mic_mask/logfile.pdf

LI |

i

+ intércept of fit:
+ correlation of fit:
+ apply b-factor of:

== Writing output files ...

+ Processed map:
+ Processed masked map:
+ Metadata file:

-11.6428
8.955742
-198.981

PostProcess/job@818/postprocess.mrc
PostProcess/jobB18/postprocess_masked.mrc
PostProcess/jobB18/postprocess.star

LY -~
2B S g0
Terminal

(4]

Macros

Y

Games

(8]

View X server Tools

| wh
. -

Sessions Settings

IE.-=_'I

Help
[] i

.
"2
e

+ FINAL RESOLUTION: 3.96

+ FINAL RESOLUTION: 3.96

Session  Servers Tools Games  Sessions View Split MultiExec Tunneling Package|

Quick connect...

& t i T @ ] 0 A i r
.Fhome.fguesttl1.FEMPIAR-10291_1UUm\c.FFQ|

«  Mame ~
[ postprocess_masked.mrc 55 sion to g

postprocess_guinier.eps cc:mpressi(:n

¢ postprocess_fsc.xml

Sessions

-browser

* X11-forwarding
* DISPLAY

postprocess_fsc.eps
: postprocess.star

o Tools

: postprocess.mrc

E note.bd

= logfile.pdf.lst

Nogiiopst |

[ job_pipeline.star Open

L1 job.star S Open with default text editor
o Open with...

@_9 Open with default program...

* Download

Sftp =~ Macros

[ default_pipeline.star
.run.out.tail
.run.err.tail

=
S~
~N
]
—,

o Delete
Rename

- L
a= Remote monitoring /2 Copy file path

M Copy file path to terminal (Middle mouse click)
Properties

E Permissions
uppor

] Follow terminal folder

UNREGISTERED VERSION - Please

T IOL ST T Oy UL SO Tty T e T woTTar

|_\l"our'|

er Shell Correlation

Final resolution = 4 Angstroms
L0

\

|
0s b |

\ Corrected
06 - |

| MaskedMap
04 -

02 -

'IIUnmasked lap

43

LERI N

"v—"\ o _

PhaseRandomizedMaskedl\Tlap

0.2
000

005 .10 013 0.0 0.25

resolution (1/A)

_1/3.96=0.253

030 0.35 (.40 043

i bl 8 el s B ol s s o o 5
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Comparison

.
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of 30,maps of INX:6

Refine3D Postprocesé with mask EMD-9973. 1803 voxels
Resolution: 4.11 A Resolution: 3.96 A Resolution: 3.6 A
from 100 micrographs from 100 micrographs From 300 micrographs
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