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FOCUS: The interface between data collection and data processing
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FOCUS: The interface between data collection and data processing

FOCUS

www.focus-em.org

: Contents lists available at ScienceDirect AN e ot
. g . Sgi%tl:;ural
Built on the tradltlon. of 2DX apd 2dx_automator: : JouimalloE St uctital Biolosy .
« GUI-based project overview . | " ot
journal homepage: www.elsevier.com/locate/yjsbi =

* Parallel processing of repeated tasks

) User-_edltable scrlpts for an criptable task Focus: The interface between data collection and data processing in @c%m
(2dx is now a subset of FOCUS) cryo-EM

Nikhil Biyani®, Ricardo D. Righetto®, Robert McLeod *, Daniel Caujolle-Bert ", Daniel Castano-Diez",
Kenneth N. Goldie*, Henning Stahlberg *

 Center for Cellular Imaging and NanoAnalytics (C-CINA), Biozentrum, University of Basel, Basel, Switzerland
P BioEM Lab, C-CINA, Biozentrum, University of Basel, Basel, Switzerland

GUI: Qt5

Backend: C++

Scripts: (t)csh or Python

Auxiliary programs: C++, Fortran, Python

Dedicated external tools: Many, user dependent.
Status web page: HTML, CSS, Javascript, Bootstrap 3
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FOCUS - How to install

Compile from source (recommended): www.focus-em.org

$ git clone https://github.com/C-CINA/focus.git
$ cd focus
$ ./build all [build dir] [install dir]

or Download pre-built binaries. (Linux, OSX):
https://focus.c-cina.unibas.ch/download.php

Dependencies for compiling:
cmake, FFTW, Qt, gfortran, g++

Dependencies for running:
Usage-dependent third-party programs
(MotionCor2, gCTF, CTFFIND4.1, IMOD, EMAN2, RELION, ...)

See full list of dependencies on the Focus Wiki
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FOCUS - Hardware Recommendations

Focus-Titan

I __-__i 10 Gb/s
mirror si Focus-Central
FEI Titan Krios
[ Cluster
Focus-Polara ’ 240 TB

10 Gb/s .
_._ mirror For.

* pruning datasets
* re-processing datasets

FEI Polara For: _ - exporting datasets
SerialEM * Online processing

omoveste « Online quality control

SerialEM

70 to 120 movies/hour
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FOCUS - Hardware Recommendations

Focus-Titan Focus-Polara Focus-Central

Up to 130 movies/hour
8k x 8k, 50frames

Mirror
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FOCUS — Workflow
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FOCUS - Project Wizzard

W Project initakzation x
Add project

Define as Project Path a location on a large harddrive, preferably on FOCUS
the local computer. THIS IS USUALLY NOT ON THE CAMERA

Project path /home/cina s
Project name Unnamed Project

Project mode .. prift Correction Only
® 2D Electron Crystallography
O ®= Single Particle
O © Electron Tomography

<Back | Next> | cancel |
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FOCUS - The GUI

Project
IMPORT MOVIES AND IMAGES

File Import Setting

Directory, where subfolders are located that contain the fies to import

Jmerjgatan0iusers/Psi_Viadimir
mport new images in the import folder on start

‘ por iport folder
+ oreTe In import folder after g
Import From
Subfolder with 20 images © images
Sub-folder with drift-corrected stacks © atgned
Sub-folder with raw stacks ® raw
What type is the raw input stack? @ 1=Dacksubltracted ~
Defect pixel list origi tion i _testi_Mar13_15.03.33.txt

Gain ref le<at S/PS! i _test_Mar13_15.03.33.dm4
Ignvore files with this text string in file name ©

Import To

Target directory to kmport fles into © auto
Suffix for import folder © o=done v

Process Imported Images

Select scripts: Lo run WHILE importing to run AFTER inport (in job queue)
+ Priocitize imported images, so that newest images are processed first
Scripts to be executed (Blue: While Inporting, Black: After lmport)
Import Movie from SerlalEm

w/ MotionCor2
9CTF (e average)
Measre kiness
Push Status data
Clean SCRATCH disk after Processing
Syncwith central

a0 » o B &
Ubrary Import Process  Datasets Export Preferences

0images Selected
Current Status
2 Image(s) found In folder of which O Image(s) are to be Imported
- > () Rescan import Folder
Original images will be DELETED after import! If not intended, change the option on left.

Import Opticas

<specimen_name>_<specimesnumber>_<specmen_ recording_day>_<specimes_recording_time> Change Pattem
tmport delay time:
Number of seconds to wait before starting impert of fresh (newly created) images 90 ©

W 'mport Folder Detalls

L] Directory to Create File Name to Import 20 Image Aligned Stack Rew Sack
= Net yet ready <chao_147:22_Mar15_14.10.10 X X v
: Not yet ready chao_147-22_Mar15_14.1035 X x v
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Project
IMPORT MOVIES AND IMAGES
File Import Setting

Directory, where subfolders are located that contain the files to import
Jmerjgatan0iusers/PSi_Viadimir
mport new images in the import folder on start

por port folder
+ oreTe In impert folder after
Import From
Sub-folder with 20 images © images
Sub-folder with drift-corrected stacks D abgned
Sub-folder with raw stacks © raw
What type is the raw input stack? @ 1sDack-sublracted ~
Defect pixel list location A i _testd_Mar13_15.03.33.txt
Gain ref le<at

! i _test_Mar13_15.03.33.dm4
Ignvore files with this text string in file name ©

Import To

Target directory to kmport fles into © auto
Suffix for kmport folder © osNone v

Process Imported Images

Select scripts: Lo run WHILE importing  to run AFTER import (in job queve)
¢ Priccitize imported images, 5o that mewest images are processed first
Scripts to be executed (Blue: While inporting, Black: After lmport)
Import Movie from SerlalEm

Align w/ MotlonCor2
QCTF (on average)
Measure kiness
Push Status data

Clean SCRATCH disk after Processing
Syncwith central

FOCUS - Preferences: Once for a microsco

Current Status

Microscope Parameters

Default Microsope €S 2.7
Default Microscope High Teasion [kv] 300.0
Default PhasePlate setting: Do you have a phase plate?  Yes ¢ No

11

20 Image Aligned stack Rew Sack
x x v

x X v
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Project
IMPORT MOVIES AND IMAGES
File Import Setting

Directory, where sub-folders are located that contain the files to import
Jmerjgatand Tusers/PSi_Viadimic
mport new images in the import folder on start

‘ por port folder
+ oreTe In import folder after
Import From
Sub-folder with 20 images © images
Sub-folder with drift-corrected stacks © atgned
Sub-folder with raw stacks D raw
‘What type is the raw input stack? @ 1sDack-sublracted ~
Defect pixel list location A d _testd_Mar13_15.03.33.txt
Gain ref le<at A _test_Mar13_15.03.33.dm4

Ignvore files with this text string in file name ©

Iemport Yo

Target directory to kmport fles into © auto
Suffix for kmport folder © osNone v

Process Imported Images

Select scripts: Lo rum WHILE importing  to run AFTER import (In job queve)
¢ Priceitize imported images, so that newest images are processed first
Scripts to be executed (Blue: While inporting, Black: After lmport)
mport Movie f1om Serialem

Align w/ MotlonCor2

QCTF (o0 average)

Measure kiness

Push Status data

Clean SCRATCH disk after Processing

Syncwith central

Ubrary Import Process  Detasets Eport

Current Status

= g B2 &

General  Mikroscope  System Software

Viewers
Script Editor sublime
Web Browser firefox
PSImage Viewer  evince
PDF Viewer evince
PNG Image Viewer eog
3D Viewer 3dmed

TIFF images Viewer firefox
Stack image viewer 3dmoed
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Status
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Viewers

Tr

Font

0 images Selectedd

20 Image Aligned stack Rew Sack
x x v

x X v
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Project
IMPORT MOVIES AND IMAGES
File Import Setting

Directory, where sub-folders are located that contain the files to import
Jmerjgatand Tusers/PSi_Viadimic
mport new images in the import folder on start

‘ por port folder
< oeere In impert folder after

Import From
Sub-folder with 20 images © images
Sub-folder with drift-corrected stacks ® avgned
Sub-folder with raw stacks D raw
‘What type is the raw input stack? @ 1sDack-sublracted ~
Defect pixel list lo<ation .
Gain ref le<at

_testi_Mar13_15.03.33.txt

Ignvore files with this text string in file name ©

Iemport Yo

Target directory to kmport fles into © auto
Suffix for kmport folder © osNone v

Process Imported Images

Select scripts: Lo rum WHILE importing  to run AFTER import (In job queve)
¢ Priceitize imported images, so that newest images are processed first
Scripts to be executed (Blue: While inporting, Black: After lmport)
mport Movie f1om Serialem

Align w/ MotlonCor2
QCTF (o0 average)
Measure kiness
Push Status data

Clean SCRATCH disk after Processing
Syncwith central

_test_Mar13_15.03.33.dm4

FOCUS - Preferences: Once for a microscope

| o 4 9 B

Ubrary Import Process  Detasets Eport

Current Status

2 found In folder of which 0 are to be

- d = </> =

General  Microscope  System Software Status
General Software Setup

Python Justflocal/Gna/EMAN2 fbin/python
Cadaver executable Jusebin/cadaver

Anaconda Python  jusrflocal/Gna/EMANZ fbin/python
GAWK Just/oin/gawk

Drift Corrector Software Setup

Unblur executable Jusrflocalfdnafunblur_1.0.2/binfunblur_openmp_7_17_15.exe
k 2 ble Jusrlocal/cina)l ‘0r2/Moti 0r2-1.0.0

Image Processing Software Setup

getr executable Juseflocal/cina/Gatr_v1.06/bin/Getr-v1.06_sm_30_cu8.0_x86_63
cffingds executable Juseflocal/cina/CTFRINDA/faffind
ch bl Tuseflocaljcina/Gaut h_v0.53/bin/G

EMAN2 installation directory  fustflocal/cina/EMANZ
IMOO installation directory  fusgflocal/cina/MOCDMOD
Frealign installation directory fustflocal/cina/frealign_ve.11
RELION installation directory fuseflocal/cinafrelion
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Font
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FOCUS - The IMPORT Queue e

Focus (1.1.0) | Current Project: Un Project | Project Dire

i

jdatajUsers/V

Suffix for import folder © osNone v

Process Imported Images

Select scripts: Lo rum WHILE importing  to run AFTER import (In job queve)
¢ Priceitize imported images, so that mewest images are processed first

Scripts to be executed (Blue: While Inporting, Black: After lmport)
Import Movie from SerlalEm

Align w/ MotlonCor2

9CTF (e average)

Measre kiness

Push Status data

Clean SCRATCH disk after Processing

Syncwith central
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ay - o
Project Datasets Export Preferences
IMPORT MOVIES AND IMAGES 1 0images Selected
File Import Setting '
Directory, where sub-folders are located that contasn the fikes to import 2Image(s) found In folder of which 0 Image(s) are to be Imported
Imexigatan0rusers/Psi Viadimic - > () Rescan import Folder
Sl e e Original images will be DELETED after import! if not intended, change the option on left
v npor port folder
ink
7 orere import folder after (i
Import From
<specimen_name>_<specimennumber>_<specimen recording_day>_<specimen_recording_time> Change Pattem
Subfolder with 20 images D images teport delay time:
Sub-folder with drift-corrected stacks ® augned o
Subfolder with raw stacks © row Number of seconds to wait before starting import of fresh (newly created) images %0 o
What type is the raw input stack? @ 1sDack-sublracted ~
Defect pixel list locatior . _testi_Mar13_15.03.33.txt @ 'mport Folder Detalls
Gain ref lecat 5/PS4 test_Mar13_15.03,33.dm4 -
= e Directory to Create File Name to Import 20 Image Aligned Stack Rew Sack
Ignore files with this text string in file name © tory o Cr o
3 Net yet ready <chao_147:22_Mar15_14.10.10 X X v
= Not yet ready chao_147-22_Mar15_14.1035 X x v
Import To
Target directory to kmport fles into © auto




FOCUS - The IMPORT Queue

1.1.0) | Current Project: Unnamed Project | Project Directory: /data/Users/ Viadimis

Project
IMPORT MOVIES AND IMAGES
File Import Setting

Directory, where subfolders are located that contan the Mies to impont
Jmat/gatan0iusers/PSi_Viadimir
mport new images in the import folder on start
¢ Continuously impart new images in the import folder
¢ DELETE the original images In import folder after importing them

Import From
Subfolder with 20 images @ images
Subfolder with drift-corrected stacks ® abgned
Subfolder with raw stacks Q raw
What type is the raw input stack? @ 1=Dark-sublracted ~
Defect pixel list original file location Jennt/gatand1users/PSI_ViaEmio/raw/delects_testt _Mart3_1503.33.txt
Gain reference origingl file location Jennt/gatandtusers/PSI_Viadmie/raw/Superfel test! Mar13_15.03.33.dm4

Ignvore files with this text string in file name @

Import Yo

Target directory to kmport fNles nto ® auto

Suffix for import folder © o=None -
Process Imported images

Select scripts: Lo run WHILE importing  to run AFTER import (in job queue)

¢ Pricditize imported images, so that mewest images are processed first

Scrigls to be executed (Blue: While importing, Black: After Import)
mport Movie from SedalEMm

Align w/ MotionCor2

QCT¥ (en average)

Measure Kiness

Push Status data

Clean SCRATCH disk after Processing

Syncwith central

15

Current Status

2 Image(s) found In folder of which O Image(s
= » L) Rescan import Folder
Original images will be DELETED after import!

Import Opticns

Parameters to be deduced from file names:
<speckmen_name>_<spedmennumber>_<spec
tmport delay time:

Number of seconds to wait before starting img

- Import Folder Details

L] Directory to Creste
- Net yet ready
- Not yet ready
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FOCUS - The IMPORT Queue e

Focus (1.1.0) | Current Project: Un Project | Project Dire

i

jdatajUsers/V

Suffix for import folder © osNone v

Process Imported Images

Select scripts: Lo rum WHILE importing  to run AFTER import (In job queve)
¢ Priceitize imported images, so that mewest images are processed first

Scripts to be executed (Blue: While Inporting, Black: After lmport)
Import Movie from SerlalEm

Align w/ MotlonCor2

9CTF (e average)

Measre kiness

Push Status data

Clean SCRATCH disk after Processing

Syncwith central
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ay - o
Project Datasets Export Preferences
IMPORT MOVIES AND IMAGES 1 0images Selected
File Import Setting '
Directory, where sub-folders are located that contasn the fikes to import 2Image(s) found In folder of which 0 Image(s) are to be Imported
Imexigatan0rusers/Psi Viadimic - > () Rescan import Folder
Sl e e Original images will be DELETED after import! if not intended, change the option on left
v npor port folder
ink
7 orere import folder after (i
Import From
<specimen_name>_<specimennumber>_<specimen recording_day>_<specimen_recording_time> Change Pattem
Subfolder with 20 images D images teport delay time:
Sub-folder with drift-corrected stacks ® augned o
Subfolder with raw stacks © row Number of seconds to wait before starting import of fresh (newly created) images %0 o
What type is the raw input stack? @ 1sDack-sublracted ~
Defect pixel list locatior . _testi_Mar13_15.03.33.txt @ 'mport Folder Detalls
Gain ref lecat 5/PS4 test_Mar13_15.03,33.dm4 -
= e Directory to Create File Name to Import 20 Image Aligned Stack Rew Sack
Ignore files with this text string in file name © tory o Cr o
3 Net yet ready <chao_147:22_Mar15_14.10.10 X X v
= Not yet ready chao_147-22_Mar15_14.1035 X x v
Import To
Target directory to kmport fles into © auto




FOCUS - Import Panel: Learn parametars from file names

. | Proj tory: /4 -
& 9y - &
Project > P Datasets Export Preferences
IMPORT MOVIES AND IMAGES : ] N Beea
File import Setting : /

Directory, where sub-folders are located that contain the fles to import 2 Image(s) found In folder of which 0 Image(s) ace to be Imported
Jmerjgatan0iusers/Psi_Viadimir - » ) Rescan import Folder
Import new images in the import folder on start Original images will be DELETED after imports f not intended, change the option on left
npor port folder - < =— -
+ oreTe In import folder after 2

Import From
I} <specmen_name>_<specmennumber>_<spedmen_recording_day>_<specimes_recording_time> Change Pattem
Subfolder with 20 images D images teport delay time:
Sub-folder with drift-corrected stacks © augned - -
Sub-folder with raw stacks ® raw
What type is the raw input stack? @ 1sDack-sublracted ~
Defect pixel list origh locatior . i _testi_Mar13_15.03.33.txt @ 'mport Folder Detalls
Gain ref lecat 5/PS4 i test_Mar13_15.03,33.dm4 -
= e Directory to Create File Name to Import 20 Image Aligned Stack Rew Sack
Ignvore files with this text string in file name © tory 48 Cr 2N
Net yet ready <chao_147:22_Mar15_14.10.10 X X v
= Net chao_147-22 Mar15_14.1035 X x v
Import To

Target directory to kmport fles into © auto
Suffix for import folder © osNone

e Separator (delimiter) in file name, ¢.9., underscore character” *;

Select scripts: Lo rum WHILE importing  to run AFTER import (In job queve)
¢ Priceitize imported images, so that mewest images are processed first

e R e s Select The Parameters Expected (First To Last)

Align w/ MotlonCor2

9CTF (e average)

Measre kiness

Push Status data

Clean SCRATCH disk after Processing

e DuUMMY Selected Parameters

specimen_name speadmen_name
specimennumber specimennumber

tomo_series_number specimen_recording_day
TLTANG @ specimen_recording_time

sEimen r«mda’ dﬁ

Continue | Cancel
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FOCUS - Process Tab:

Current Project

Unnamed Project

1 pacallel Processing |

Concurrency Selection

Number of jobs to run in parallel 14 |2

The maximum number of threads or

wr system is: 28

Processing Queve

Add images

5 o x X

Prioritize  Clear All | | Clear Selected

Images in queue

Measure Kiness

Push Status data
Clean SCRATCH disk after Processing
'with central

Measure Kiness.
Push data

Status.
Clean SCRATCH disk after Progessing
Sync with central
L0 -> 0000000576

The Job Queue

visdimir

3 0 Images Selected

Corrent Status
Processing, 65 Images are In queve
M Stop Processing v processing, there ace Images In
L] Mmage G — Process -
9 o 14:16:02313 frou :_push_status
9 auto -> 0000302506 14:16:12.335 Executing: process_clean_scratch
»
0
8 14:16:13.932 Executing: process_kiness
0 14:16:04323  Jciness
° St > 0000002505 14:16:14.351 Executing: process_push_status
0 o 1% 512 frox :_push_status
8 auto -> 0000302505 14:16:14.633 Executing: process_clean_scratch
8 1 from _clean_scratch
[ k0 > 0000302503 14:10:16.042 Executing: central_rsync
3 e 2 14:16:17.649 STARTING
3 auto -> 0000302512 14:16:17.704 Executing: import_serlalem
1 14:16:35.909 Import_serlalem
1 10 > 0000002509 14:10:35.947 Executing: Import_driftcor_mationcorz
6 o 14:16:36.780 from eral_rsync
®
7 14:16:38.166 : central_rsync
7 L0 > 0000002504 14:16:38.187 FINISHED AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAALA
2 2uto -» 0000302510 14:16:40.524 Saving results from script: import_seristem
2 14:16:40.561 :_driftcor_
" ] 5.190 from _serlalem
" b0 > 0000002511 14:16:45.235 Executing: import_driftcor_motioncor2
° it 14:17:00.1 frox ;_driftcor_
° auto -> 0000302507 14:17:00.208 Executing: process_ctf
0 14:17:04910 from et
0 14:17:04. ng: process_kiness
° it 14:17:05336 from ;_iciness
° auto -> 0000002507 14:17:05.394 Executing: process_push_status
0 14:17:05.662 from _push_status
0 o -> 0000302507 14:17:05.715 Executing: process_clean_scratch
° 2uto -» 0000302507 14:17:06.328 Saving results from script: process_clean_scratch
o auto -> 0000002507 14:17:06.361 Executing: central_rsync
10 1617:17.68 _driftcor
10 auto->000002508 14:17:17.726 Executing: process_ctf
10 14722 from
0 14:17:22.38: process_kiness
1 141722761 from  Jciness
1 141723, process_push_status
1 14:17:23351 from ;_push_status
0 141723 ,_clean_scratch
1 14:17:23.920 e _clean_scratch
10 auto-> 0000302508 14:17:23.941 Executing: central_rsync
14:17:25.
auto -> 0000900555 14:17:25.821 Executing: import_serlalem

to -> 0000000599 14:17:26.007 STARTING

141

o o v w a &
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FOCUS - Process Tab: The Job Queue

Focus (1.1.0) | Current Project: Unnamed Project | Project Directory: /data/Users/Viadimir

e : f

Project Library Imp

PROCLESS IMAGLS

[ .
* 2 Parallel Processing

Concurrency Selection Corrent Status
Number of jobs to run inparallel 14 2 Processing, 65 images are In queve
W Stop Processing
d image
Procesying Queue = — -
9 2uto ~» Q000202506 14:16:12.313 Saving results from scnpt: process_push_status

> (1) 4 = 9 auto -> 0000002506 14:16:12.335 Executing: process_clean_scratch
Add mages Priceitize  Clear All | Clear Selected 9
I™pges in Queue
P L0 -> 0000002514
» auto > 0000002513 8 2Uto «» 0000202505 14:16:13.900 Saving cina@bs-focus-titan
b Lo -> 0000000566 X 14 Every 3.0s5: nvidia-smi
SR 559 8 2uto > 0000002505 14:16:13.932 Executs v
b ko > 0000000575 8 auto -> 0000002505 14:16:14.323 Saving -
* o -> 0000000600 P I R R T A P P L T S e T o LY B P O T Y ey P
b at0 > 0000000500 n U0 > 0000002505 14:10:14.051 Executs - -
* auto -> 0000000563 8 0 302505 14:16:14.612 S - - -

. 2uto ~» 0000002 6 2 n

: L0 -> 0000000557 s GPU ¢ ce- ) A latile Uncorr. ECK
v ﬁg:gmooooooig 8 2uto -> 0000002505 14:16:14.633 Execut iR 4 MriUs 'Cap Memory-usage PU-Util  Compute M

import Movie from SerialEM 8 uto -> 0000002505 14:16:16.021 Saving 8 Graohics Device 0 8080:02:60.0 s N/A
Align wf MotionCor2 ¢ > 4139 wi: ) | 3 Default
GCTF {on average) n SUlo > 0000002503 14:10:10.042 Executh 9394010 " - efau

Measurekiness L sRefmassaissedatansadsenigasnasaaseistasanacanafannaasanannananasannas
Push Status data 3 2uto ->» 000002512 14:16:17.649 STARTIIEE Craphic

Clean SCRATCH disk after Processing ‘:"_-' ' == [

Sync with central 3 auto -> 000002512 14:16:17.704 Executit ReEEzErs ~eeed =7
v 30> 0000000572 ' uto -> 0000002509 14:16:35.909 Saving CSRATRERT I . e

import Movie from SerialEM 3037 9MiB | efau

Align wf MotionCor2 1 SULO > DOOOROZ 509 14:10:35.947 Execut) i Rt e

gCTF (on average) 3 Cra phics J 84:00.0

Measure Kiness 6 2Uto ~>» 0000002503 14:16:36.780 Saving } §7¢ b, / ) 3053IMLE 12189M148 ) Default

Push Status data * .

Clean SCRATCH disk after pfo(?ﬁ&"g 6 2Uto > 0000002503 14:16:36.828 FINISHED

"'y with central 7 auto -> 0000002504 14:16:38.166 Saving results from script: central_rsync
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FOCUS - Process Tab:

Current Project

Unnamed Project

1 pacallel Processing |

Concurrency Selection

Number of jobs to run in parallel 14 |2

The maximum number of threads or

wr system is: 28

Processing Queve

Add images

5 o x X

Prioritize  Clear All | | Clear Selected

Images in queue

Measure Kiness

Push Status data
Clean SCRATCH disk after Processing
'with central

Measure Kiness.
Push data

Status.
Clean SCRATCH disk after Progessing
Sync with central
L0 -> 0000000576

The Job Queue

visdimir

3 0 Images Selected

Corrent Status
Processing, 65 Images are In queve
M Stop Processing v processing, there ace Images In
L] Mmage G — Process -
9 o 14:16:02313 frou :_push_status
9 auto -> 0000302506 14:16:12.335 Executing: process_clean_scratch
»
0
8 14:16:13.932 Executing: process_kiness
0 14:16:04323  Jciness
° St > 0000002505 14:16:14.351 Executing: process_push_status
0 o 1% 512 frox :_push_status
8 auto -> 0000302505 14:16:14.633 Executing: process_clean_scratch
8 1 from _clean_scratch
[ k0 > 0000302503 14:10:16.042 Executing: central_rsync
3 e 2 14:16:17.649 STARTING
3 auto -> 0000302512 14:16:17.704 Executing: import_serlalem
1 14:16:35.909 Import_serlalem
1 10 > 0000002509 14:10:35.947 Executing: Import_driftcor_mationcorz
6 o 14:16:36.780 from eral_rsync
®
7 14:16:38.166 : central_rsync
7 L0 > 0000002504 14:16:38.187 FINISHED AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAALA
2 2uto -» 0000302510 14:16:40.524 Saving results from script: import_seristem
2 14:16:40.561 :_driftcor_
" ] 5.190 from _serlalem
" b0 > 0000002511 14:16:45.235 Executing: import_driftcor_motioncor2
° it 14:17:00.1 frox ;_driftcor_
° auto -> 0000302507 14:17:00.208 Executing: process_ctf
0 14:17:04910 from et
0 14:17:04. ng: process_kiness
° it 14:17:05336 from ;_iciness
° auto -> 0000002507 14:17:05.394 Executing: process_push_status
0 14:17:05.662 from _push_status
0 o -> 0000302507 14:17:05.715 Executing: process_clean_scratch
° 2uto -» 0000302507 14:17:06.328 Saving results from script: process_clean_scratch
o auto -> 0000002507 14:17:06.361 Executing: central_rsync
10 1617:17.68 _driftcor
10 auto->000002508 14:17:17.726 Executing: process_ctf
10 14722 from
0 14:17:22.38: process_kiness
1 141722761 from  Jciness
1 141723, process_push_status
1 14:17:23351 from ;_push_status
0 141723 ,_clean_scratch
1 14:17:23.920 e _clean_scratch
10 auto-> 0000302508 14:17:23.941 Executing: central_rsync
14:17:25.
auto -> 0000900555 14:17:25.821 Executing: import_serlalem

to -> 0000000599 14:17:26.007 STARTING

141

o o v w a &
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L] PEmm BIEBHGGE ), « auoseectionTod 0 selected and 1 highlighted
SpecNsme  SpecNum  pxf[A]  Defocusfum]  CTFres  Meas Dseffrmiefox]  Dseffrmfe/a2]  Total Dsefe/a2] LastProcessed  Day Time  frames  Partkles  OriStackName -
chao 14722 Mar1s 141035 © ° Jmat/gatandiusers/Psi_ Viadimir/rawjchao_147-22_MartS_14.10.35.2if
hao Mar1S 14.10.10 0 0 Jmnt/gatan01users/PSi_Viadimit/rawjchao, 14,10.10.8i¢ image i o a
chao Mar1s 14.0949 3 [ Jmat/gatan01users/Psi ) Sfoer deft coer ol S conc
hao Marls 140826 35 3 Jemot/gatan0users/Psi_Viadimie/rawjchao,

chao Mar1s 140801 35 ° Jmat/gatan0users/PSi_ Vi

hao Maris 140740 35 0 OL/GaRan01 users/PSi_Viadimie/ramichao, ~14,07.402if
chao Mar1s 140621 3§ 0 Jmt/gatand users/PSi_ Viadimie/rawichao_147-20_ Mar15_14.06.21.8if
hao Mars 140556 35 ° OL/GARANO1 Users/PSI_ VIackmie/ramichao_147-20_Mar15 14,05, 56.Xif
chao ° Jmnt/gatan01users/PSi_ Viadimir/rawjchao_147-20_ Mar1s_14.05.35.Xif
thao 3 Jmot/gatan01users/PS ! vhm-/rnm» l" 19_Mae15_14.04.16.2i¢
chao - 0 Jmnt/gatan01users/PSi_Via rawjchao. 9_MartS,

hao 2257143 15.03.2018 14:12 0 Ot/gatan01 users/Psi_ V‘.Om-/w-[(hbo s 19_Mar15 14,0330 4if
chao 2257143 15.03.2018 1405 0 Jmat/gatan01users/PSi_Viadimit/rawjchao_147-18_Mar15_13.56.53.8if
hao 2257143 15.03.2018 1405 0 JmOE/gatan0 1 users/PSI_VIadmic/rawjchao_147-18_Mar15 13,56, mu
chao 2257143 15.03.2018 14:04 °

hao 2257143 15.03.2018 1403 ° u 47

chao 2257143 15.032018 14:03 ° Jmnt/gatan01users/PSi Viadimir/rawjchao_147-17 Mar1S_13.54.23
thao 2257143 15.03.2018 1403 ° [mat/gatan0iusery/PSi ) Vmu/u-km 147-17_Mae15_13.54.028¢
chao 2257143 15.03.2018 1401 ° Jmnt/gatan01users/PSi_Viadimir/rawjchao_147-16_Mar15_13.52.42.8iF
hao 2257143 15.03.2018 1401 3 Ot/gatan0 1 users/Ps vuanu/m-/(m 147-16_Mae15_13,52.18.10¢
chao 2257143 0 awichao X

hao 2257143 ° ]

chao 2257143 359 °

hao 2257143 15.032018 13:59 ° OL/Gatan01 users/PSi vucmu/rnkmo 147-15_Ma15_13.49,50.8¢
chao 2257143 15.032018 13:57 ° Jmnt/gatan01users/PSi_Viadimir/rawjchao_147-14_Mar15_13.48.31.2f
theo 2257143 15032018 13:57 0 Jmt/gatan0 usery/PSI_Viadimit/rawichao_147-14_Mae15_13.48.05.8if
chao 2257143 15.03.2018 13:57 0 hao_147-14_Mac15_13.47.442iF
hao 2257143 15.03.2018 13:55 ° 13 i

chao 2257143 15.03.2018 13:55 ° awichac_147-13 Mar15 13,45, 56.01¢
hao 2257143 15.03.2018 13:54 ° MOR/GARaN01 Users/PI_Viadimie/ramichao_147-13_Mar15_13.45,35.Xif
chao 2257143 15.032018 13:53 ° Jmnt/gatan0users/PSi_ Viadimir/rawjchao_147-12_Mar1S_13.44.132if
hao 2257143 15.03.2018 13:52 ° mnqgmm1mm Viadimir/ramjchac_147-12_Mac15_13.43.48.2¢
chao 2257143 15.03.2018 13:53 °

hao 2257143 15.03.2018 13:50 0

chao 2257143 15.03.2018 13:51 o

hao 2257143 15.03.2018 13:49 °

chao 2257143 15.032018 13:49 ° 47107 Mar1513.40.00.21¢
hao 2257143 15.03.2018 13:48 ° 3.39.35.¢
chao 2257143 15.032018 13:48 °

hao 2257143 15.03.2018 13:46 °

chao 2257143 15.03.2018 13:47 0

thao 2257143 15.03.2018 13:46 °

chao 2257143 15.03.2018 13:44 °

hao 2257143 15.03.2018 13:45 °

chao 2257143 15.032018 13:43 °

hao 2257143 15.03.2018 13:42 3

chao 2257143 15.03.2018 13:42 0

hao 2257143 15.03.2018 13:42 0

chao 2257143 15.03.2018 13:40 °

heo 2257143 15.03.2018 13:40 0

chao 2257143 15.032018 13:39 ° pvmgmnomms/m_

hao 2257143 15.03.2018 13:39 ° Jmnt/gatano1users/Pi_Via

chao 2257143 15.032018 13:37 ° Jmat/gatan01users/Psi_ vh a7

hao 2257143 15.03.2018 13:37 ° mOt/gatan0iusers/Psi_ Vmﬂmﬂ'-kh» 147-5_Mart5_13.20.46.11
chao 2257143 15.03.2018 13:36 0 Jmnt/gatan01 users/PSi_Viadimie/rawjchao_147-4_Mar15_13.27.27.tif
hao 2257143 15.03.2018 13:36 ° mOR/garano1 users/Pe \lumu/u-[(m 147.4_Mar15_13.27,00.80¢
chao 2257143 15.03.2018 13:36 ° Jmnt/gatan0users/PSi_ Viadimir/rawjchao_147-4_Mar1s 13.26.41.tif 0000000372
hao 2257143 15.03.2018 13:34 0 7-3_Mar15_13.25.23.kif
chao 2257143 15.032018 13:34 o _Marts_13.24.58.tif Nomber 572
hao 2257143 15.03.2018 13:33 0 _Marts_13.24,37.8F Last Processed  14.03.2018 1351
chao 2257143 15.03.2018 13:31 ° 16.f I
hao 2257143 15.03.2018 13:31 °

chao 2257143 15.03.2018 13:31 °

hao 2257143 15.03.2018 13:30 ° MactS 132111800
chao 2257143 15.032018 13:30 ° _Mar1S 132046
hao 2257143 15.03.2018 13:29 °

chao 2257143 15.03.2018 13:28 °

hao 2257143 15.03.2018 13:26 0

chao 2257143 15.03.2018 13:26 0

hao 2257143 15.03.2018 13:25 °

chao 2257143 15.03.2018 13:25 ° $

hao 2257143 15.03.2018 13:25 ° JOL/gatano1 users/PSi vhmu/u-mm 145-270_Mar15_13,16.13.2¢
chao 2257143 15.032018 13:24 ° Jmnt/gatan01users/PSi_ Viadimir/rawjchac_145-269_Mar1S_13.14.56.t
thao 2257143 15.03.2018 13:24 0 Jmot/gatan01users/PSI_ Viadimit/ramjchao_145-269_Mar15_13,14.31.0¢
chao 2257143 15.03.2018 13:22 o

hao 2257143 15.03.2018 13:22 0

chao 2257143 15.03.2018 13:21 °

hao 2257143 15.03.2018 13:21 °

chao 2257143 15.032018 13:19 ° dimis/rawjchao_t

hao 2257143 15.03.2018 13:19 ° O/GARANO 1 users/PSi Viacimir/ramjchao_145-267 Mar15 13,10 241
chao 2257143 15.032018 13:19 ° Jmnt/gatan01users/PSi_ Viadimir/rawjchao_145-267_Mar15_13.10.03.¥
thao 2257143 15.03.2018 13:17 0 [enot/Gatand1 users/PSi vuamu/w-kh» 145:266_Mar15_13.08.46.
chao 2257143 15.03.2018 13:17 0 gatan0 1 usersy/Psi_Viadimi/rawjchao_145-266_Mar15_13.08.21.ti
heo 2257143 15.03.2018 13:10 ° mOR/gatan01users/Pi_Viadimit/rewfchao_145-266_Mar15_13,08.00
chao 2257143 15.03.2018 13:15 ° Jmnt/gatandusers/PSi_ Viax hao_ 145265 Mar15_13.06.42.t4
hao 2257143 15.03.2018 13:15 ° OL/garan0 1 users/Psi_ vhmu/ra-xm 45-265_Mar15_13,06.18.0¢
chao 2257143 15.032018 13:15 ° Jmnt/gatan01users/Psi_Via 45:265_Mar1S_13.05.57.0¢
hao 2257143 15.03.2018 13:13 ° pm:lgmm1mm_vumv/rw/<m 45-264_Mar15_13,04.39.08
chao 2257143 15.03.2018 13:13 0 Jmnt/gatan01users/Psi_Viadimir/rawjchao_145-264_Mar15_13.04.15.t¥
thao 2257143 15.03.2018 13:13 0 [mot/gatan01 users/PSi vhdnnnm-km 145:264_Mar15 1), o) '»4 ul
chao 2257143 15.03.2018 13:12 ° Jmnt/gatanor Viadimit/rawjchao_145:263_Mar15_13.0,

hao 2257143 15.03.2018 13:10 o mOt/gatano1 users/Psi vhmu/u-/(hco 45 zu_wls_uoz uu
chao 2257143 15.032018 13:10 ° a
hao 2257143 15.03.2018 13:09 °

chao 2257143 15.03.2018 13:09 ° i) g

hao 2257143 15.03.2018 13:09 ° [mOt/Gaan01 users/P_Viadimir/rawjchao 145262 Mar15 12 souul
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ata,

rs/Viadimir

—_—
Pacallel Processing | / @l auto -> 0000002507 X \

B 9CTF (on average)

Measure Iciness
I caffinda.s (on stack)
Setup
B re Image File
Status.
I Clean SCRATCH disk after p... | Wmoge Number 0000002507
Comment.

Pixel Size on Sample Level [Angstroem] T 0.831
Relative iciness of sample 1607821
Relative iiness of sample, 2nd ke fing  0.757192

B nristize

22

f FOCUS - Process Tab: Manual processing of one image

i
Preferences
> -
o Show Advanced Results
Parameter Value
icness 1607821
idness2  0.757192
,
images (Double click here for folder)

Verbosity Level s

File

FIT of drift-cerrected average (wew-DV¥)

mecorded at Thu 15 Mar 2018 02:29:00 PM CEY

Pacameters | Ostput History Results
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FOCUS - Process Tab: Manual processing of one image

0) Currant Project: Unnamed Project | Project Directory: /data/Users/Viadimis

PROCESS IMAGES

{ %3 pacallet Processing | / @ auto > 0000002507 X \

Q Il 9CTF (on average) Measure Iciness
- ctifind4.1 (on stack)

Prepere Setup
g image File
[ Push Status data
I Clean SCRATCH disk after 9., 'mage Number 0000002507
! Comment .
Process Pixel Size on Sample Level [Angstroem) & 0.831
- Relative iciness of sample 1.607821
Relative iciness of sample, 2nd Ke ring 0757192
Particles
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ata,

rs/Viadimir

—_—
Pacallel Processing | / @l auto -> 0000002507 X \

B 9CTF (on average)

Measure Iciness
I caffinda.s (on stack)
Setup
B re Image File
Status.
I Clean SCRATCH disk after p... | Wmoge Number 0000002507
Comment.

Pixel Size on Sample Level [Angstroem] T 0.831
Relative iciness of sample 1607821
Relative iiness of sample, 2nd ke fing  0.757192

B nristize

24

f FOCUS - Process Tab: Manual processing of one image

i
Preferences
> -
o Show Advanced Results
Parameter Value
icness 1607821
idness2  0.757192
,
images (Double click here for folder)

Verbosity Level s

File

FIT of drift-cerrected average (wew-DV¥)

mecorded at Thu 15 Mar 2018 02:29:00 PM CEY

Pacameters | Ostput History Results
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FOCUS - Process Tab: Manual processing of one image

-~ [ o
& - 5 = <
Project Libeary Process Export Preferences
PROCESS IMAGES e
/+3 pacaiiel Processing | /@8 auto - 0000002507 x\
Q@ N ocreamensn Measure Iciness >lof=
ctifinds.n S ——
rrepwe fon stocky ot T T
Pacameter Value
s W e o i
Kiness2 0757192
I Cleas SCRATCH disk after ... | 'mage Number 0000002507
= Comment .
Process Pixel Size on Sample Level [Angstroem)] T 0.831
= Relative iciness of sample 1.607821
Relative iciness of sample, 2nd ice ring
Particles
vty

Average Amplitude in 4.0A...3.5A
Average Amplitude in 30A...6A

Iciness =

Verbosity Level s

B initisiize

Parameters OWput Mistory Resuts
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YK

Defocus x.y
Defocus [A} [75c504)

Astigmatism [A) 1007.81

P 1ESed iR allIpacnngE:

Astigmatic Angle [deg} 12 60
B0 Accest
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L] PEmm BIEBHGGE ), « auoseectionTod 0 selected and 1 highlighted
SpecNsme  SpecNum  pxf[A]  Defocusfum]  CTFres  Meas Dseffrmiefox]  Dseffrmfe/a2]  Total Dsefe/a2] LastProcessed  Day Time  frames  Partkles  OriStackName -
chao 14722 Mar1s 141035 © ° Jmat/gatandiusers/Psi_ Viadimir/rawjchao_147-22_MartS_14.10.35.2if
hao Mar1S 14.10.10 0 0 Jmnt/gatan01users/PSi_Viadimit/rawjchao, 14,10.10.8i¢ image i o a
chao Mar1s 14.0949 3 [ Jmat/gatan01users/Psi ) Sfoer deft coer ol S conc
hao Marls 140826 35 3 Jemot/gatan0users/Psi_Viadimie/rawjchao,

chao Mar1s 140801 35 ° Jmat/gatan0users/PSi_ Vi

hao Maris 140740 35 0 OL/GaRan01 users/PSi_Viadimie/ramichao, ~14,07.402if
chao Mar1s 140621 3§ 0 Jmt/gatand users/PSi_ Viadimie/rawichao_147-20_ Mar15_14.06.21.8if
hao Mars 140556 35 ° OL/GARANO1 Users/PSI_ VIackmie/ramichao_147-20_Mar15 14,05, 56.Xif
chao ° Jmnt/gatan01users/PSi_ Viadimir/rawjchao_147-20_ Mar1s_14.05.35.Xif
thao 3 Jmot/gatan01users/PS ! vhm-/rnm» l" 19_Mae15_14.04.16.2i¢
chao - 0 Jmnt/gatan01users/PSi_Via rawjchao. 9_MartS,

hao 2257143 15.03.2018 14:12 0 Ot/gatan01 users/Psi_ V‘.Om-/w-[(hbo s 19_Mar15 14,0330 4if
chao 2257143 15.03.2018 1405 0 Jmat/gatan01users/PSi_Viadimit/rawjchao_147-18_Mar15_13.56.53.8if
hao 2257143 15.03.2018 1405 0 JmOE/gatan0 1 users/PSI_VIadmic/rawjchao_147-18_Mar15 13,56, mu
chao 2257143 15.03.2018 14:04 °

hao 2257143 15.03.2018 1403 ° u 47

chao 2257143 15.032018 14:03 ° Jmnt/gatan01users/PSi Viadimir/rawjchao_147-17 Mar1S_13.54.23
thao 2257143 15.03.2018 1403 ° [mat/gatan0iusery/PSi ) Vmu/u-km 147-17_Mae15_13.54.028¢
chao 2257143 15.03.2018 1401 ° Jmnt/gatan01users/PSi_Viadimir/rawjchao_147-16_Mar15_13.52.42.8iF
hao 2257143 15.03.2018 1401 3 Ot/gatan0 1 users/Ps vuanu/m-/(m 147-16_Mae15_13,52.18.10¢
chao 2257143 0 awichao X

hao 2257143 ° ]

chao 2257143 359 °

hao 2257143 15.032018 13:59 ° OL/Gatan01 users/PSi vucmu/rnkmo 147-15_Ma15_13.49,50.8¢
chao 2257143 15.032018 13:57 ° Jmnt/gatan01users/PSi_Viadimir/rawjchao_147-14_Mar15_13.48.31.2f
theo 2257143 15032018 13:57 0 Jmt/gatan0 usery/PSI_Viadimit/rawichao_147-14_Mae15_13.48.05.8if
chao 2257143 15.03.2018 13:57 0 hao_147-14_Mac15_13.47.442iF
hao 2257143 15.03.2018 13:55 ° 13 i

chao 2257143 15.03.2018 13:55 ° awichac_147-13 Mar15 13,45, 56.01¢
hao 2257143 15.03.2018 13:54 ° MOR/GARaN01 Users/PI_Viadimie/ramichao_147-13_Mar15_13.45,35.Xif
chao 2257143 15.032018 13:53 ° Jmnt/gatan0users/PSi_ Viadimir/rawjchao_147-12_Mar1S_13.44.132if
hao 2257143 15.03.2018 13:52 ° mnqgmm1mm Viadimir/ramjchac_147-12_Mac15_13.43.48.2¢
chao 2257143 15.03.2018 13:53 °

hao 2257143 15.03.2018 13:50 0

chao 2257143 15.03.2018 13:51 o

hao 2257143 15.03.2018 13:49 °

chao 2257143 15.032018 13:49 ° 47107 Mar1513.40.00.21¢
hao 2257143 15.03.2018 13:48 ° 3.39.35.¢
chao 2257143 15.032018 13:48 °

hao 2257143 15.03.2018 13:46 °

chao 2257143 15.03.2018 13:47 0

thao 2257143 15.03.2018 13:46 °

chao 2257143 15.03.2018 13:44 °

hao 2257143 15.03.2018 13:45 °

chao 2257143 15.032018 13:43 °

hao 2257143 15.03.2018 13:42 3

chao 2257143 15.03.2018 13:42 0

hao 2257143 15.03.2018 13:42 0

chao 2257143 15.03.2018 13:40 °

heo 2257143 15.03.2018 13:40 0

chao 2257143 15.032018 13:39 ° pvmgmnomms/m_

hao 2257143 15.03.2018 13:39 ° Jmnt/gatano1users/Pi_Via

chao 2257143 15.032018 13:37 ° Jmat/gatan01users/Psi_ vh a7

hao 2257143 15.03.2018 13:37 ° mOt/gatan0iusers/Psi_ Vmﬂmﬂ'-kh» 147-5_Mart5_13.20.46.11
chao 2257143 15.03.2018 13:36 0 Jmnt/gatan01 users/PSi_Viadimie/rawjchao_147-4_Mar15_13.27.27.tif
hao 2257143 15.03.2018 13:36 ° mOR/garano1 users/Pe \lumu/u-[(m 147.4_Mar15_13.27,00.80¢
chao 2257143 15.03.2018 13:36 ° Jmnt/gatan0users/PSi_ Viadimir/rawjchao_147-4_Mar1s 13.26.41.tif 0000000372
hao 2257143 15.03.2018 13:34 0 7-3_Mar15_13.25.23.kif
chao 2257143 15.032018 13:34 o _Marts_13.24.58.tif Nomber 572
hao 2257143 15.03.2018 13:33 0 _Marts_13.24,37.8F Last Processed  14.03.2018 1351
chao 2257143 15.03.2018 13:31 ° 16.f I
hao 2257143 15.03.2018 13:31 °

chao 2257143 15.03.2018 13:31 °

hao 2257143 15.03.2018 13:30 ° MactS 132111800
chao 2257143 15.032018 13:30 ° _Mar1S 132046
hao 2257143 15.03.2018 13:29 °

chao 2257143 15.03.2018 13:28 °

hao 2257143 15.03.2018 13:26 0

chao 2257143 15.03.2018 13:26 0

hao 2257143 15.03.2018 13:25 °

chao 2257143 15.03.2018 13:25 ° $

hao 2257143 15.03.2018 13:25 ° JOL/gatano1 users/PSi vhmu/u-mm 145-270_Mar15_13,16.13.2¢
chao 2257143 15.032018 13:24 ° Jmnt/gatan01users/PSi_ Viadimir/rawjchac_145-269_Mar1S_13.14.56.t
thao 2257143 15.03.2018 13:24 0 Jmot/gatan01users/PSI_ Viadimit/ramjchao_145-269_Mar15_13,14.31.0¢
chao 2257143 15.03.2018 13:22 o

hao 2257143 15.03.2018 13:22 0

chao 2257143 15.03.2018 13:21 °

hao 2257143 15.03.2018 13:21 °

chao 2257143 15.032018 13:19 ° dimis/rawjchao_t

hao 2257143 15.03.2018 13:19 ° O/GARANO 1 users/PSi Viacimir/ramjchao_145-267 Mar15 13,10 241
chao 2257143 15.032018 13:19 ° Jmnt/gatan01users/PSi_ Viadimir/rawjchao_145-267_Mar15_13.10.03.¥
thao 2257143 15.03.2018 13:17 0 [enot/Gatand1 users/PSi vuamu/w-kh» 145:266_Mar15_13.08.46.
chao 2257143 15.03.2018 13:17 0 gatan0 1 usersy/Psi_Viadimi/rawjchao_145-266_Mar15_13.08.21.ti
heo 2257143 15.03.2018 13:10 ° mOR/gatan01users/Pi_Viadimit/rewfchao_145-266_Mar15_13,08.00
chao 2257143 15.03.2018 13:15 ° Jmnt/gatandusers/PSi_ Viax hao_ 145265 Mar15_13.06.42.t4
hao 2257143 15.03.2018 13:15 ° OL/garan0 1 users/Psi_ vhmu/ra-xm 45-265_Mar15_13,06.18.0¢
chao 2257143 15.032018 13:15 ° Jmnt/gatan01users/Psi_Via 45:265_Mar1S_13.05.57.0¢
hao 2257143 15.03.2018 13:13 ° pm:lgmm1mm_vumv/rw/<m 45-264_Mar15_13,04.39.08
chao 2257143 15.03.2018 13:13 0 Jmnt/gatan01users/Psi_Viadimir/rawjchao_145-264_Mar15_13.04.15.t¥
thao 2257143 15.03.2018 13:13 0 [mot/gatan01 users/PSi vhdnnnm-km 145:264_Mar15 1), o) '»4 ul
chao 2257143 15.03.2018 13:12 ° Jmnt/gatanor Viadimit/rawjchao_145:263_Mar15_13.0,

hao 2257143 15.03.2018 13:10 o mOt/gatano1 users/Psi vhmu/u-/(hco 45 zu_wls_uoz uu
chao 2257143 15.032018 13:10 ° a
hao 2257143 15.03.2018 13:09 °

chao 2257143 15.03.2018 13:09 ° i) g

hao 2257143 15.03.2018 13:09 ° [mOt/Gaan01 users/P_Viadimir/rawjchao 145262 Mar15 12 souul
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G- Pmmm

SpecNum  px[a]
0.831000
0831000
0.831000

001856
x)w- 75

145:175
145120

0831000 4874

Ei800

CFres Total Dsefe/a2] Last Processed  Day
15.03.2018 03:09
14032018 17:40
15.03.2018 04:20
14.03.2018 18:34
15.03.2018 1.
14.03.2018 18:34
15.03.20180;
15.03.2018 04:20
15.03.2018 nml
15.03.2018 1,
15.03.2018 12:
15.03.2018 0)0‘)
15.03.2018 10:49
15.03.2018 10:. )1

Orinfa)
93

15.03.2018 10:30
15.03.2018 08:1

15.03.2018 08:0
15.03.2018 06:40
15.03.2018 05
15.03.2018 0

15.03.2018 05:47
14.03.2018 13:54
14.03.2018 19:13
14,03.2018 17:1
14.03.2018 16:33

Scripts Yo Be Execut
0.801240
1.043913

O B m e ¥
W rostyimage Ampinute
W #mage iowentory

B Clone this Directory

W ceansp

W Aueaameters

15.03.2018 1
14032018 13:43
14.03.2018 16:57
15,03.2018 00:5
15.03.2018 02:01
14.03.2018 13:3
15.03.2018 14:16
15.03.2018 13:40
14.03.2010 13:43
15.03.2018 13:5
14.03.2018 16:34
15.03.2018 13:5
bu)"ma.\)lE
owmmr

201803:0
15.03.2018 03:1
14.03.2018 13:3 s
14,03.2018 12:40
14.03.2018 10:32
15.03.2018 13
15.03.2018 06:16
15.03.2018 08:08
15.03.2018 03:06
15.03.2018 06:15
15.03.2018 06:15
15.03.2018 03:05
14.03.2018 13:41
14.03.2018 19:13
15.03.2018 05:42
15.03.201803:22
15.03.2018 09:48
15.03.2018 07:46

[
0955973
0.000000

0896187
0921267
1026237
0009125
0007215

22514

31

W oot intensity (experimental)

irfraw/chao 143297 Mar1s_02.58.54.tif
S.ur

i)
Jmexjorandtusers/PSi ) Mmlr/vowl(hn 143-297_Mar15_02.59.14.8if
Jmat/gstan0users/PSi_ Visdimir/raw/chao_145-209_Mar15_30.37.01.tif
Jmex/oaan0 usersPSi_Viadimir/raw/chso_145-199_Mar15_10.21.03.tir
ImeR/gatan0’ Viadimir;

)
SI_Viadimir/raw/chao_145-164_Mar15_09.12.23.tiF
hao_145-161_Mar1$_09.06.20.tif

Marts_0831,19.tif
120_Mar15_07.59.35.tif
\eo_143-301_Mar15_03.07.38.if
> 147:7_Mar15_13.33.20.tif
icted Scripts 182_Mar1a_13.31.05.tif

Align wf MotionCor2 e 1 3415540
4CTF (on average) :

Measure ldness

Push Status dxa

Clean SCRATCH disk after P...

Sync with central

133247
16,4833

4_Mar1S_01.53.21.tif
181_Mar14_13.28.13.
) 147-21_Mar15_14.08.01.tif
6_Mar15_13.31.12.60
51_Mar14 1332 26.0f
13_Mart5_13.45.56.tif
r

172_Mar1a_1
0-153_Mar14_12.28.32.if

I 1users/PSI_Viadimir/raw/chao_143-295_Mar' 3

/wgmwms/w Viadimir/rawjchao_145-78_Mar15_06.06.25.tif
Jmot/gatan0tuse Viadimir/rawjchac_145-78_Mar15_06.06.47.tif
/rmvwmmwwsl Viadimir/raw/cheo_143-294_Mar1$_02.53,38.tIf
Jmax/gatan01users/PSi_ Viadimir/raw/chao_SO-182_Mar14_13.30.20.tif
/rmuwmwseku Viadimir/raw/chao_143-71_Mar14_19.05.10.t0

r5/PSI_ Visdimir/rawj/chao_145-61_Mar1S_05.32.07.tif

wuwmevs/w Viadimir/raw/chao_143-303_Mar15_03.11.39.tif
I users/PSI_Viadimir/raw/chao_145-175_Mar15_09.38.19.tif
IWMM"WSI Viadimir/raw/chao_145-120_Mar15 07.35.56.tif

cooocoooo000oE

e

Drift Overview

Image after drift corr - -

FFT after deift corr -

o4 e v
at T 15 wr SHTPREN

L]

& Show Header/info

0000001899
Number 1899
Last Processed  15.03.20180616
Comment
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FOCUS - The Librar

Select and move to TRASH

snnamed Project | Project € [datausers/

+
px (A o k rmfe/px)

0.831000
0.831000
0.831000

0.831000

0.831000

0.831000

¢ 0.831000

chao 45 0.831000
chao s 0.831000

2257143

[322882222220222 2R RRRRRRRRRRRRRRRIRIRRRRILIRRIRR BRI ARRINILS

22514y

1958 0.866190 2257143
0740110 2251143

418 0380547 2257143
19.14 0993717 2257143
ars 0.510020 2257143
a3 0625473 2257143
407 0.947233 2257143
34 0.905700 225143
1721 0.415147 2257143
2004 1.016540 2257143
453 0.762997 2257143
534 1.044270 22514
ces 0.3 2257143
a8 0723207 225143
353 0.634710 2257143
1738 0.440250 225143
300 0.895497 2257143
548 0563543 2257143
43 0.851360 2257140
328 0.403987 2257143
22 0.519303 2257143
s 0550477 2257143
418 0.559623 2257143
3% 0738173 22571143
1981 0.876093 2257143
am Aensony Saerean

¥ Auto Selection Tool
Ose/frmie/A2]

Total DselefA2]

78.999999

a | =) " J =

Ubrary Process Datasets Export

OniftfA]  MuOAR(A]  Deceleration astProcessed  Day  Time frames
613.584 03 0 Mar1s 09.11.06
576,704 9 0

34
I$ 03201801:04
15032018 mv

IS 032018 0804
14.032018 222
14032018 ZXA!

15.032018 08:43

15.032018 ovs)
“ 0)2‘

lSO))’I'O‘Ab
14.03.20%
15.03.2018 08:09
15.032018 09:45
15.03.20 5
14.03.20'
14.03.2018 20:57
15,03.2018 08:32
14.0320182
13.03.2018 20:0

.03.20°
15. 0!20!' “QS

1 ouﬂl uox

15.032018 1224
14.03.201821:01
15.03201809:15
15.03.2018 03:09
15.03.20°
15.03.20°

15.032018 10:30

15.03.2018 03:09

14.03201822:09

15032018 10:31

14.032018 18:12
3

32

Particles

cocccocoococce

oo

cocccocococe

R L L YL L LR C o

i Drift Overview

Image after drift corr FFY after drift corr

5_09.56.06.
Mar15_08.3433.tF
166_Mar14
Mar15 05382
$0_Mar15_06.32.05
8 Mar15 09.18.44.0

ity correited sverage v
bt oA The 5 war S8 08 44480 2 XY

o st

/ﬂnt/plnno!mw_m/\'mkhn_uul Mar15_06.25.56.5¢ /'y
[mnt/gatan0iusers/PSi_Viadimis) /v aw/chao 14321 o

W_Mﬂﬁm}km_uwu_mul 50832 30.¢
Viadimin/raw/chao_143-31_Mar14_17.36.58.0¢
Mar15_09.44.14.8

o

tfraw/chao_
Jmnt/gatan0lusers/Psi_Viadimic/raw/chao_143164_Mar14_22.12.111 B Show Header/Info |
/mOt/gatanoiusers/PSi_Viadimie/raw/chao_143-124_Mar14_2047.51.8¢
JmntfgatanOtusers/Pai_ Viadimie/raw/chao 145139 Mar15_00.22.17.6¢ ‘

Jmt/gatandtusers/PSi_Viadimie/raw/chao_143-182_Mar14_23.01.01 .8 Eeeomarre

Number 2160
Last Processed  15.03.2018 0920
Comment -

=3
:
2
=
3
53
N
g
1

Jmnt/gatan0tusers/Psi_Viadimis/raw/chao_143-180_Mar14 22.4737.0¢
[mnt/gatan0iusers/Psi_Viadimis/raw/chao_145-179_| mrls oeunu

1
i
§
33333
i
§
i}
§

/bmqg-w\olum/m Viadimis/raw/chao_145-250_ Mar15_12.38.16.t¢
_143-126_Mar14_

Stahlberg-FOCUS-2018-03-21.key - March 22, 2018



Current Project: Unnamed Project

> =L ] v PEmm BIEBHGGE ), « auoseectionTod 0 selected and 1 highlighted
Select  Directory = Flag  SpecName  SpecNum  pxfa] Defocusfum]  CTFres  Meas Dseffrmfe/px]  Dseffrmieja2]  Total Dseje/az] Last d D n frames  Partkles  OristackName -
B Y k /, Drift Overview
0000002508 P chao 14722 000 0000000 s o ° Jmat/gatandiusers/Psi_ Viadimir/rawjchao_147-22_MartS_14.10.35.2if
0000002507 P chao 147-22 0.00 0.000000 Mar1s 141010 0 ° Jmt/gatand1users/PSi_ Viadimit/rawfchao_147-22_Mer15_14.10,10.if image after drift corr 3 FFT after drift corr 3%
0000002506 P chao 147:22 000 1.076993 Maris 14.0949 35 ° Viadimi/rawjchac, nnaumr
0000002505 P chao 147-21 Maris 140826 35 0
0000002504 P cheo Mar1s 140801 35 °
0000002503 P chao Maris 140740 35 0
0000002502 P chao Mar1s 140621 3§ 0 Jmot/gatandusers/Psi m/u-/(m 147:20_Mae1514.00.21.2if
0000002501 P chao Mars 140556 35 ° OL/GARANO1 Users/PSI_ VIackmie/ramichao_147-20_Mar15 14,05, 56.Xif
0000002500 P chao Maris 140535 35 ° Jmnt/gatan01users/PSi_ Viadimir/rawjchao_147-20_ Mar1s_14.05.35.Xif
0000002499 P theo Mar1S 140416 35 ] Jmat/gatan0iusery/PSi ) VhOml/lnkM l" 19_Mar15_14,04.16.2¢
0000002498 P chao - Mar1s 0351 35 ] Jmnt/gatan01users/PSi_Via rawyjchao, 9_MartS,
0000002497 P chao 2257143 1503201814112 Mar1S 140330 35 0 Ot/gatan01 users/Psi_ Wam-/ro-[(m s 19_Maet5_ 14,0330
0000002496 P chao 2257143 150320181405 Mar1S 135653 35 0 Jmat/gatan01users/PSi_Viadimit/rawjchao_147-18_Mar15_13.56.53.8if
0000002495 P chao 2257143 15.03.2018 1405 Mar1s 135629 3§ 0 TOR/GAAN0 T Users/PSI_ Viadimit/ramichao_147-18_MartS 13,56, 29.8if
0000002494 P chao 2257143 15032018 1404 Maris 13.5608 35 ° Jmnt/gatand1users/PSi_Viadimie/rawjchao_147-18_Mar15_13.56,08.2i¢
0000002493 P hao 2257143 15.032018 1403  Mar1S 135440 35 ° OR/GAANO1 Users/PS_ VIacimie/ramichao_147-17_Mar15 13,54, 48.8i¢
0000002492 P chao 2257143 15.032018 1403 Maris 135423 35 ° Jmnt/gatan01users/PSi_ Viadimir/rawjchao_147-17_Mar1S_13.54.23.2if
0000002491 P thao 2257143 15032018 1403 Mar1S 135402 35 0 Jmnt/gatan0users/PSI_Viadimit/rawjchao_147-17_Mae15_13.54.02.8if
0000002450 P chao 2257143 15032018 1401 MariS 135242 35 ° Jmnt/gatan01users/PSi_Viadimir/rawjchao_147-16_Mar15_13.52.42.8iF
0000002489 P chao 2257143 15.03.2018 1401 3 0 mOt/gatan01users/Pi_Viadimie/rawjchao_147-16_Maet5 13,52, 181
0000002488 P chao 2257143 3 0
0000002487 P (hao 2257143 3 °
0000002486 P chao 2257143 15.032018 13:59 35 °
0000002485 P ¢hao 2257143 15.03.2018 13:59 35 ° OL/Gatan01 users/PSi vuamu/rnxm 147-15_Ma15_13.49,50.8¢
0000002484 P chao 2257143 15.032018 13:57 s ° Jmnt/gatan01users/PSi_Viadimir/rawjchao_147-14_Mar15_13.48.31.2f
0000002483 P thao 2257143 15.03.2018 13:57 35 0 Jmt/gatan0 usery/PSI_Viadimit/rawichao_147-14_Mae15_13.48.05.8if
0000002482 P chao 2257143 15.03.2018 13:57 s 0 Jmat/gatan01users/PSi_Viadimie/rawjchao_147- 3
0000002481 2 chao 2257143 15.03.2018 13:55 35 ° JOt/gatan01 users/PSi_Viadimie/ramfchao_147-13_Marts_13.46.21.8if
0000002480 P chao 2257143 15.03.2018 13:55 3 ° an01, _Viadimi
0000002479 P (hao 2257143 15.03.2018 13:54 35 ° JOR/GaRan0 1 users/P_ vuom-:/m«mo 147-13_Mar15_13,45.35.01¢
0000002478 P chao 2257143 15.032018 13:53 s ° Jmat/gatan0users/PSi_Viay
0000002477 P ¢hao 2257143 15.03.2018 13:52 35 ° mnqgm:mmm vhdm-l/vnkmo 147-12_Mar15_ 13,4348
0000002476 P chao 2257143 15.03.2018 13:53 s °
0000002475 P ¢chao 2257143 15.03.2018 13:50 35 0
0000002474 2 chao 2257143 15.03.2018 13:51 5 o
0000002473 P chao 2257143 15.03.2018 13:49 3 °
0000002472 P cheo 2257143 15.032018 13:49 s °
0000002471 P hao 2257143 15.03.2018 13:48 35 °
0000002470 P chao 2257143 35 0
0000002469 2 chao 2257143 35 °
0000002465 P chao 2257143 15.03.2018 13:47 38 0 Jmot/gatan1 usery/PSi Viadimis/rawjchao_ 1479 Marts_13.37.30.tF
0000002461 12 ¢hao 2257143 15.03.2018 13:46 38 ° Jent/gatand1 users/PSi_Viadimit/rawfchao_ 1474 Marts_ 12,07 08.tif
0000002457 P chao 2257143 15.03.2018 13:44 35 ° | Marts|
0000002456 P chao 2257143 15.03.2018 13:45 3 ° _Marts_;
0000002455 P cheo 2257143 15.032018 13:43 s °
0000002454 P chao 2257143 15.03.2018 13:42 35 3
0000002453 P chao 2257143 15.03.2018 13:42 s 0
0000002452 2 ¢hao 2257143 15.03.2018 13:42 35 °
0000002451 B ¢hao 2257143 i °
0000002450 P cheo 2257143 3 0
0000002449 P chao 2257143 s °
0000002448 P hao 2257143 35 3
0000002447 P cheo 2257143 s °
0000002446 P hao 2257143 35 3
0000002445 P chao 2257143 38 0
0000002444 g hao 2257143 3 °
0000002443 chao 2257143 15.03.2018 13:36 35 °
0000002442 B chao 2257143 15032018 13:34 3 0 9900000072
0000002441 P chao 2257143 15.032018 13:34 3s o Nomber 572
0000002430 B chao 2257143 15.03.2018 13:33 35 0 Last Processed  14.03.2018 1351
0000002439 P cheo 2257143 15.03.2018 13:31 s o Comment -
0000002438 P hao 2257143 15.03.2018 13:31 35 0
0000002437 P ¢hao 2257143 15.03.2018 13:31 3 °
0000002436 P hao 2257143 15.03.2018 13:30 3 ° Macts 132011800
0000002435 P chao 2257143 15.032018 13:30 35 ° ga 147-1_Mar15_13.20.46.tif
0000002434 P chao 2257143 15.03.2018 13:29 35 ° Imat/gatanotuseryPi vl.am-/rnkm 47-1_Mar15_13.20.25.kif
0000002433 P chao 2257143 15.03.2018 13:28 s ° Jmnt/gatan01users/PSi_ Viadimir/rawjchao_145-271_Mar1s_13.19.02.4¢
0000002432 P chao 2257143 15.03.2018 13:26 35 0 Jmt/gatan01users/Pi_Viadimit/rawfchao_145-271_Mar15_13, 18380
0000002431 P chao 2257143 15.03.2018 13:26 38 0 /mat/gatano1users/Psi_Viadimi 145271 Mar1s_ 170
0000002430 P cheo 2257143 15.03.2018 13:25 3 ° TOR/Gaan01 users/PS vumu/u-mm 45:270_Ma15_1,16. 580
0000002429 P chao 2257143 15.03.2018 13:25 35 ° Jmnt/gatandusers/PSi_ Viadimir/rawjchao_145:270_Mar15 13,1634
0000002428 P hao 2257143 15.03.2018 13:25 3 ° JOL/gatano1 users/PSi Vhﬂmu/u-r/(w 145-270_Mar15_13,16.13.2¢
0000002427 P chao 2257143 15.032018 13:24 35 ° Jmnt/gatan01users/PSi_ Viadimir/rawjchac_145-269_Mar1S_13.14.56.t
0000002426 P chao 2257143 15.03.2018 13:24 35 0 Jennt/gatan01users/PSI_ Viadimit/rawjchao_145-269_Mar15_13,14.31.4
0000002425 P chao 2257143 15.03.2018 13:22 s o
0000002424 P chao 2257143 15.03.2018 13:22 35 0
0000002423 cheo 2257143 15.03.2018 13:21 35 ° owic! X
0000002422 P (hao 2257143 15.03.2018 13:21 3 ° TOR/GaRan01 users/Ps vhmu/u-v/(m 145-268_Mar1$_13.12.06.0¢
0000002421 P chao 2257143 15.032018 13:19 35 ° Jmnt/gatan0users/PSi_ Viadimir/rawjchao_145-267_Mar15_13.10.49.0
0000002420 P ¢hao 2257143 15.03.2018 13:19 35 ° JmL/garand1users/PSi vhmu/u-/(mo 145-267_Mar1S 13,1024
0000002419 P chao 2257143 15.032018 13:19 s °
0000002418 P thao 2257143 15.03.2018 13:17 35 o
0000002417 P chao 2257143 15.03.2018 13:17 s 0
0000002416 2 cheo 2257143 15.03.2018 13:10 3 °
0000002415 P chao 2257143 15.03.2018 13:15 35 °
0000002414 P hao 2257143 15.03.2018 13:15 35 °
0000002413 P chao 2257143 15.032018 13:15 s °
0000002412 P chao 2257143 15.03.2018 13:13 35 °
0000002411 P chao 2257143 15.03.2018 13:13 s °
0000002410 P theo 2257143 15032018 13:13 35 0
0000002409 chao 2257143 15.03.2018 13:12 35 °
0000002408 P hao 2257143 15.03.2018 13:10 3 o
0000002407 P cheo 2257143 15.032018 13:10 s °
0000002406 P hao 2257143 15.03.2018 13:09 35 °
0000002405 P chao 2257143 15.03.2018 13:09 s ° i) g
0000002404 B chao 2257143 15.03.2018 13:09 35 ° [mOt/Gaan01 users/P_Viadimir/rawjchao 145262 Mar15 12 souu
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FOCUS - Dataset Tab: Life processmg for, the entire dataset

Focus (1.1.0) | Current Project: Unnamed Project | Project Directory: /data/Users/Viadimir

| fes | i “: o)

:
Project Library Import f + Preferences

REAL-TIME SINGLE PARTICLE PROCESSING ON THE DATASET

I e . .- " -
! - ' RELION 2D Classification e > O
I Tasks Setup * Show Advanced
: §s\ Dataset Settings (Single-Particle Analysls)

I S How many last images? B® 500

| Minimum wait between runs [minutes] ‘B ® 60

: Maximuen runs 1R

: Particle dlameter [A] AR

I Number of classes B 20

: Number of iterations CIARS

: Tau*2 fudge 02

: Angular sampling 1A

| Offset sampling [pixels] b2

I Offset range [pixets] B0

: Pooled pacticles 1K)

I MP1 jobs k]

I Threads 1R

| Pre-read particles imto the RAM? DR Yes  No

: Use fast scratch disk? B Yes ¢ No

I GPUto use 14

I Free memory to leave on GPU B® 4000

| RELION extra parameters 1Y

:

|

|

|

Relion: 2D classification is integrated

cisTEM: Integration in preparation (Alexis Rohou, Ricardo Righetto, et al.)

W initislize
B tite_mrespy
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entire dataset

FUS — Datast Tab:

Project
REAL-TIME SINGLE PARTICLE PROCESSING ON THE DATASET

- RELION 2D Classification

Tasks Setup
m\ Dataset Settings (Single-Particle Analysis)

il
S How many last images? B® 500

Minimum wait between ruas [minutes] B ® 60
a1
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FOCUS - Dataset Tab: Life processmg for, the entire dataset

Focus (1.1.0) | Current Project: Unnamed Project | Project Directory: /data/Users/Viadimir

| fes | i “: o)

:
Project Library Import f + Preferences

REAL-TIME SINGLE PARTICLE PROCESSING ON THE DATASET

I e . .- " -
! - ' RELION 2D Classification e > O
I Tasks Setup * Show Advanced
: §s\ Dataset Settings (Single-Particle Analysls)

I S How many last images? B® 500

| Minimum wait between runs [minutes] ‘B ® 60

: Maximuen runs 1R

: Particle dlameter [A] AR

I Number of classes B 20

: Number of iterations CIARS

: Tau*2 fudge 02

: Angular sampling 1A

| Offset sampling [pixels] b2

I Offset range [pixets] B0

: Pooled pacticles 1K)

I MP1 jobs k]

I Threads 1R

| Pre-read particles imto the RAM? DR Yes  No

: Use fast scratch disk? B Yes ¢ No

I GPUto use 14

I Free memory to leave on GPU B® 4000

| RELION extra parameters 1Y

:

|

|

|

Relion: 2D classification is integrated

cisTEM: Integration in preparation (Alexis Rohou, Ricardo Righetto, et al.)

W initislize
B tite_mrespy
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Current Project: Unnamed Project

C zawp@ - PEmmE BI8EGE [, autoseeionTont ©selected and 1 highlighted

Select  Directory = Flag  SpecName  SpecNum  pxfa] Defocusfum]  CTFres  Meas Dseffrmfe/px]  Dseffrmieja2]  Total Dseje/az] Last Processed les  OriStackName -
v ko

0000002508 P chao 14722 000 0000000 ° Jmat/gatandiusers/Psi_ Viadimir/rawjchao_147-22_MartS_14.10.35.2if
0000002507 P chao 147-22 0.00 0.000000 Mar1s 141010 0 ° Jmt/gatand1users/PSi_ Viadimit/rawfchao_147-22_Mer15_14.10,10.if image after drift corr 3 FFT after drift corr 3%
0000002506 P chao 147:22 000 1.076993 ° Viadimi/rawjchac, 4994 4s2if
0000002505 P chao 147-21 0

0000002504 P cheo [

0000002503 P chao 0

0000002502 P chao 0 Jmot/gatandusers/Psi m/u-/(m 147:20_Mae1514.00.21.2if
0000002501 P chao 0 OL/GARANO1 Users/PSI_ VIackmie/ramichao_147-20_Mar15 14,05, 56.Xif
0000002500 P chao ° Jmnt/gatan01users/PSi_ Viadimir/rawjchao_147-20_ Mar1s_14.05.35.Xif
0000002499 P theo o Jmat/gatan01usery/Psi ! \lhm-/u-khao l" 19_Mar15_14,04.16.2¢
0000002498 P chao . ] Jmnt/gatan01users/PSi_Via rawyjchao, 9_MartS,
0000002497 P chao 2257143 15.03.2018 14:12 0 Ot/gatan01 users/Psi_ vuam-/rn/(m s 19_Mar15 14,0330 4if
0000002496 P chao 2257143 15.03.2018 1405 0 Jmat/gatan01users/PSi_Viadimit/rawjchao_147-18_Mar15_13.56.53.8if
0000002495 P chao 2257143 15.03.2018 1405 0 TOR/GAAN0 T Users/PSI_ Viadimit/ramichao_147-18_MartS 13,56, 29.8if
0000002494 P chao 2257143 15.03.2018 14:04 ° Jmnt/gatand1users/PSi_Viadimie/rawjchao_147-18_Mar15_13.56,08.2i¢
0000002493 P hao 2257143 15.03.2018 1403 ° OR/GAANO1 Users/PS_ VIacimie/ramichao_147-17_Mar15 13,54, 48.8i¢
0000002492 P chao 2257143 15.032018 14:03 ° Jmnt/gatan01users/PSi_ Viadimir/rawjchao_147-17_Mar1S_13.54.23.2if
0000002491 P thao 2257143 15.03.2018 1403 0 Jmnt/gatan0users/PSI_Viadimit/rawjchao_147-17_Mae15_13.54.02.8if
0000002450 P chao 2257143 15.03.2018 1401 ° Jmnt/gatan01users/PSi_Viadimir/rawjchao_147-16_Mar15_13.52.42.8iF
0000002489 P chao 2257143 15.03.2018 1401 3 mOt/gatan01users/Pi_Viadimie/rawjchao_147-16_Maet5 13,52, 181
0000002488 P chao 2257143 0

0000002487 P (hao 2257143 °

0000002486 P chao 2257143 15.032018 13:59 °

0000002485 P ¢hao 2257143 15.03.2018 13:59 ° OL/Gatan01 users/PSi vucmu/rn/(m 147-15_Ma15_13.49,50.8¢
0000002484 P chao 2257143 15.032018 13:57 ° Jmnt/gatan01users/PSi_Viadimir/rawjchao_147-14_Mar15_13.48.31.2f
0000002483 P theo 2257143 15.03.2018 13:57 0 Jmt/gatan0 usery/PSI_Viadimit/rawichao_147-14_Mae15_13.48.05.8if
0000002482 P chao 2257143 15.03.2018 13:57 0 Jmat/gatan01users/PSi_Viadimie/rawjchao_147- 3
0000002481 2 chao 2257143 15.03.2018 13:55 ° JOt/gatan01 users/PSi_Viadimie/ramfchao_147-13_Marts_13.46.21.8if
0000002480 F chao 2257143 15.03.2018 13:55 ° an01, _Viadimi

0000002479 P (hao 2257143 15.03.2018 13:54 ° JOR/GaRan0 1 users/P_ vuom-:/m«mo 147-13_Mar15_13,45.35.01¢
0000002478 P chao 2257143 15.032018 13:53 ° Jmat/gatan0users/PSi_Viay

0000002477 P ¢hao 2257143 15.03.2018 13:52 ° mnqgmm|mm vhdm-l/rnkmo 147-12_Mar15_ 13,4348
0000002476 P chao 2257143 15.03.2018 13:53 °

0000002475 P ¢chao 2257143 15.03.2018 13:50 0

0000002474 2 chao 2257143 15.03.2018 13:51 o

0000002473 P chao 2257143 15.03.2018 13:49 °

0000002472 P cheo 2257143 15.032018 13:49 °

0000002471 P hao 2257143 15.03.2018 13:48 °

0000002470 P chao 2257143 15.032018 13:48 °

0000002469 2 chao 2257143 15.03.2018 13:46 °

0000002465 P chao 2257143 15.03.2018 13:47 0 Jmot/gatan1 usery/PSi Viadimis/rawjchao_ 1479 Marts_13.37.30.tF
0000002461 12 ¢hao 2257143 15.03.2018 13:46 ° Jent/gatand1 users/PSi_Viadimit/rawfchao_ 1474 Marts_ 12,07 08.tif
0000002457 2 chao 2257143 15.03.2018 13:44 ° | Marts|
0000002456 P chao 2257143 15.03.2018 13:45 ° _Marts_;
0000002455 P cheo 2257143 15.032018 13:43 °

0000002454 P chao 2257143 15.03.2018 13:42 °

0000002453 P chao 2257143 15.03.2018 13:42 0

0000002452 2 ¢hao 2257143 15.03.2018 13:42 °

0000002451 B ¢hao 2257143 15.03.2018 13:40 °

0000002450 P cheo 2257143 15.03.2018 13:40 0

0000002449 P chao 2257143 15.032018 13:39 °

0000002448 P chao 2257143 15.03.2018 13:39 °

0000002447 P cheo 2257143 15.032018 13:37 °

0000002446 P hao 2257143 15.03.2018 13:37 3

0000002445 P chao 2257143 15.03.2018 13:36 0

0000002444 g hao 2257143 15.03.2018 13:36 °

0000002443 chao 2257143 15.03.2018 13:36 °

0000002442 B chao 2257143 15032018 13:34 0 9900000072
0000002441 P chao 2257143 15.032018 13:34 o Nomber 572
0000002430 B chao 2257143 15.03.2018 13:33 0 Last Processed  14.03.2018 1351
0000002439 P cheo 2257143 15.03.2018 13:31 o Comment -
0000002438 P hao 2257143 15.03.2018 13:31 °

0000002437 P ¢hao 2257143 15.03.2018 13:31 °

0000002436 P hao 2257143 15.03.2018 13:30 ° Macts 132011800
0000002435 P chao 2257143 15.032018 13:30 ° ga 147-1_Mar15_13.20.46.tif
0000002434 P chao 2257143 15.03.2018 13:29 ° Imat/gatanotuseryPi vl.am-/rnkm 47-1_Mar15_13.20.25.kif
0000002433 P chao 2257143 15.03.2018 13:28 ° Jmnt/gatan01users/PSi_ Viadimir/rawjchao_145-271_Mar1s_13.19.02.4¢
000002432 P thao 2257143 15.03.2018 13:26 ° Jmnt/gatan0 users/Psi_Viadimir/rawjchao_145-271_Mar15 13,1838
0000002431 P chao 2257143 15.03.2018 13:26 0 /mat/gatano1users/Psi_Viadimi 145271 Mar1s_ 170
0000002430 P cheo 2257143 15.03.2018 13:25 ° TOR/Gaan01 users/PS vumu/u-mm 45:270_Ma15_1,16. 580
0000002429 P chao 2257143 15.03.2018 13:25 ° Jmnt/gatandusers/PSi_ Viadimir/rawjchao_145:270_Mar15 13,1634
0000002428 P hao 2257143 15.03.2018 13:25 ° JOL/gatano1 users/PSi vhmu/u-mm 145-270_Mar15_13,16.13.2¢
0000002427 P chao 2257143 15.032018 13:24 ° Jmnt/gatan01users/PSi_ Viadimir/rawjchac_145-269_Mar1S_13.14.56.t
0000002426 P chao 2257143 15.03.2018 13:24 ° Jennt/gatan01users/PSI_ Viadimit/rawjchao_145-269_Mar15_13,14.31.4
0000002425 P chao 2257143 15.03.2018 13:22 o

0000002424 P chao 2257143 15.03.2018 13:22 0

0000002423 cheo 2257143 15.03.2018 13:21 ° owic! X

0000002422 P (hao 2257143 15.03.2018 13:21 ° TOR/GaRan01 users/Ps vhmu/u-mm 145-268_Mar1$_13.12.06.0¢
0000002421 P chao 2257143 15.032018 13:19 ° Jmnt/gatan0users/PSi_ Viadimir/rawjchao_145-267_Mar15_13.10.49.0
0000002420 P ¢hao 2257143 15.03.2018 13:19 ° JmL/garand1users/PSi vhmu/u-xm 145-267_Mar1S 13,1024
0000002419 P chao 2257143 15.032018 13:19 °

0000002418 P thao 2257143 15.03.2018 13:17 0

0000002417 P chao 2257143 15.03.2018 13:17 0

0000002416 2 cheo 2257143 15.03.2018 13:10 °

0000002415 P chao 2257143 15.03.2018 13:15 °

0000002414 P hao 2257143 15.03.2018 13:15 °

0000002413 P chao 2257143 15.032018 13:15 °

0000002412 P chao 2257143 15.03.2018 13:13 °

0000002411 P chao 2257143 15.03.2018 13:13 °

0000002410 P theo 2257143 15032018 13:13 0

0000002409 chao 2257143 15.03.2018 13:12 °

0000002408 P hao 2257143 15.03.2018 13:10 o

0000002407 P cheo 2257143 15.032018 13:10 °

0000002406 P hao 2257143 15.03.2018 13:09 °

0000002405 P chao 2257143 15.03.2018 13:09 ° i) g

0000002404 B chao 2257143 15.03.2018 13:09 ° [mOt/Gaan01 users/P_Viadimir/rawjchao 145262 Mar15 12 souu
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FOCUS - Export Tab: Export good data to external resources

Focus (1.1.0) | Current Project: Unnamed Project | Project Directory: /data/Users/Viadimir
<3
Project
EXPORT IMAGES AND DATA
I export to cantral Export Images&CTF data
Setup

[ txport Particles

Export Data Master
. Uxport Parameter Settings

MASTER SWITCH: Export anything at allz & 0«do not run

Base directory as export target ® ./ JEXPORT
Export Raw Stacks

Tacget sub-directory for raw stack ® raw

Export Gain Reference And Defect List

Export gain reference? Qe ves  No
Export pheel defect list? Qe ves  No
Target sub-directory for the gain reference and pixel defect list ® gaincet

Export Galn Corrected (Large) Stack
Export gain-<corrected stack? ®  Yes ¢ No
Taeget sub-directory for the gain-corrected stack & stack

' Export raw stack? ¢ Yes No
Export Drift Corrected (Large) Stack

Export drift-corrected stack? ® e Yes | No
Target sub-directory for the drift stack ©

Export Drift Corrected (20) Image And CTF Star File

Export drift-corrected average image (20)7 Q¢+ Yes  No
Export CTF determination star file ? Q'+ Yes  No
Yarget sub-directory for drift-corrected average (20) and CTF info ® alignaver

Export Drift Correction Figure

Export deift-correction figure? © ' Yes  No
Target sub-di y for the drift ion figure @ alignfigure

Export CTF Diagnosls Info

Export CTF diagnosis information? Qe Yes  No
Target sub-directory for the CTF diagnostic figure & ctfinfo

DEPENDENT S 3
& import_export_subcom
& intialize

38

+ Show Advanced earch Parameters
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FOCUS - Export Tab: Export good data to external resources

Focus (1.1.0) | Current Project: Unnamed Project | Project Directory: /data/Users/Viadimir

EXPORT IMAGES AND DATA

B Export to central Export Images&CTF data
Export Images&CYF data

I Export Particles

[l Export Parameter Settings

setup

Ixport Data Master

MASTER SWITCH: Export anything at allz &) 0«do not run -
Base directory as export target & _/JEXPORT

Export Raw Stacks
Export raw stack? R * Yes No

Tacrget sub-directory for raw stack @ raw

Ixport Gain Reference And Defect List

Export gain reference? e ves No
Export pheel defect list? Qe Yes No
Target sub-directory for the gain reference and pixel defect list & gaincef

Export Galn Corrected (Large) Stack

Export gain<orrected stack? &  Yes * No
Target sub-directory for the gain-corrected stack & stack

39 Stahlberg-FOCUS-2018-03-21.key - March 22, 2018



FOCUS - Export Tab: Export good data to external resources

Focus (1.1.0) | Current Project: Unnamed Project | Project Directory: /data/Users/Viadimir
<3
Project
EXPORT IMAGES AND DATA
I export to cantral Export Images&CTF data
Setup

[ txport Particles

Export Data Master
. Uxport Parameter Settings

MASTER SWITCH: Export anything at allz & 0«do not run

Base directory as export target ® ./ JEXPORT
Export Raw Stacks

Tacget sub-directory for raw stack ® raw

Export Gain Reference And Defect List

Export gain reference? Qe ves  No
Export pheel defect list? Qe ves  No
Target sub-directory for the gain reference and pixel defect list ® gaincet

Export Galn Corrected (Large) Stack
Export gain-<corrected stack? ®  Yes ¢ No
Taeget sub-directory for the gain-corrected stack & stack

' Export raw stack? ¢ Yes No
Export Drift Corrected (Large) Stack

Export drift-corrected stack? ® e Yes | No
Target sub-directory for the drift stack ©

Export Drift Corrected (20) Image And CTF Star File

Export drift-corrected average image (20)7 Q¢+ Yes  No
Export CTF determination star file ? Q'+ Yes  No
Yarget sub-directory for drift-corrected average (20) and CTF info ® alignaver

Export Drift Correction Figure

Export deift-correction figure? © ' Yes  No
Target sub-di y for the drift ion figure @ alignfigure

Export CTF Diagnosls Info

Export CTF diagnosis information? Qe Yes  No
Target sub-directory for the CTF diagnostic figure & ctfinfo

DEPENDENT S 3
& import_export_subcom
& intialize

40

+ Show Advanced earch Parameters
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FOCUS - Typical Workflow: Single Particle

‘Import from SerialEM: K2 movies, 8k x 8k, 50 frames, 90/hour, TIFF LZV compressed.

*Unpack, MotionCor2 on 8k movies.
-MotionCor2 Fourier-crops to 4k after drift correction.
-Create THREE dose-weighted averages: 1) DW. 2) non-DW. 3) DW only 40e/Az2.

CTFFIND4 / gCTF
Measure Iciness
gAUTOMATCH to pick particles

o _ *In parallel:
*Push statistics to STATUS website server Compute 2D class averages

-Cleanup to delete temporary files of particles of last 500 movies

-Synchronize to FOCUS-CENTRAL
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FOCUS - Typical Workflow: 2D crystals

‘Import from SerialEM: K2 movies, 8k x 8k, 80 frames, TIFF LZV compressed.

*Unpack, MotionCor2 on 8k movies.
-MotionCor2 Fourier-crops to 4k after drift correction.
-Create THREE dose-weighted averages: 1) DW. 2) non-DW. 3) DW only 40e/Az2.

CTFFIND4 / gCTF
Measure Iciness

Full 2D crystal processing: Lattice finding, Unbending, ...

-Push statistics to STATUS website server In parallel:
3D merging into 3D
-Cleanup to delete temporary files reconstruction

-Synchronize to FOCUS-CENTRAL
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FOCUS - Typical Workflow: Electron Tomography

‘Import from SerialEM: K2 movies, 8k x 8k, 7 frames, TIFF LZV compressed.
-Assign Movies to Tilt Series. Learn tilt angle from file name.

‘Unpack, MotionCor2 on 8k movies.
*MotionCor2 Fourier-crops to 4k after drift correction.
- Take PRIOR DOSE into account.
-Create dose-weighted averages.

CTFFIND4 / gCTF

‘Measure Iciness

‘Push statistics to STATUS website server
-Cleanup to delete temporary files

_ Export function:
-Synchronize to FOCUS-CENTRAL

‘Re-order by tilt angle
‘merge into one MRC Stack per tilt series.
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FOCUS - Typical Workflow: Electron Tomography

| Current P n/105k

% |
¥ —_ o
Project Library Preferences
T processselected = ) W [2] PmEmEE | R . ¥ Ao Selection Tool 533 selected and 1 highlighted
Select  Directory Flag  SpecNum  File Number ~ Defocusfum]  CTFres  Prior Dse| ] (< i sfe/px] ffrm[e/A2] Total ] Driftfa) Jitter  TLTANG  frames  Last Processed Doy  Time®
Hagella Drift Overview
6 0.175153 0.210183 0.471025
- 6 1.413080 0.479300 Image after drift corr : FFT after drift corr .
P 6 251 1.901 1032 2.850980 0.218989 0.490758 1472274 20
P 6 252 0116 inf 4.323250 0.205904 0461435 1.384305 o8
P 6 253 s a7 5.707550 0.224566 0.503257 1.509771 0s
P 6 254 0,080 583 7217320 0212940 0.477203 1431609 09
P 6 255 0472 697 8.648930 0.211480 0473921 1421793 06
=] 6 256 0.117 inf 10.070700 0216741 0485721 1457163 (]
P 6 257 0843 ars 11.527900 0.209520 0.469538 1.408614 16
P 6 258 0.117 inf 12936500 0.214803 0481378 1444134 10
P 6 259 0230 643 14380600 0207348 0.464672 1.394016 0s
P 6 260 0.118 inl 15.774600 0.212839 Q476977 1430931 18
P 6 261 0.388 7.67 17.205500 0208105 0.466368 1.359104 21
=] 6 262 0,129 572 18604600 0.189013 0423582 1.270746 22
P 6 263 0292 5.69 19.875300 0215191 0.482248 1.446744 14
=] 6 264 0116 inf 21,322000 0192482 0431356 1.294068 o7
P 6 265 1936 15.43 22616100 0.197887 0443470 1330410 30
=] 6 266 0102 546 23.946500 0.199681 0447489 1.342467 16
P 6 267 os14 mmn 25.289000 0.204040 0457258 1371774 o7
P 6 268 1.402 1018 26.660800 0186018 0416871 1.250613 o7
P 6 269 0.024 Inf 27.911400 0.158297 0444387 1333161 15
P 6 270 20077 526 29.244600 0196677 0.440757 1322211 23
=] 6 n 1.022 9.26 30.566900 0213572 0.478619 1.435857 14
=] 6 22 0578 7.07 32.002000 0190986 0420004 1.284012 22 -,
P 6 2713 0.087 556 33.286800 0200792 0.449979 1.349937 22 eyt DD Lt
=] 6 274 0.160 632 34.636700 0.188498 0422428 1.267284 29
P 6 275 0.951 825 35.504000 0211027 0.472916 1.418748 10
P 6 216 0,638 7.36 37.322700 0173388 0388565 39
P 6 217 2107 13.04 38.488400 0.186616 o421 25 [
=] 6 278 0122 581 39.743000 0172758 0.387154 28
P 6 279 0.582 420 40.904500 0.187552 0.420308 23 » .
=] 6 200 0686 576 42.165400 0164154 0367872 15
P 6 281 077 10.40 43.269000 0.169116 0378992 ER
P 6 282 1.514 1095 44.406000 0.157020 0.351884 63
P 6 283 0.402 inf 45461700 0.171678 0384733 a3
P 6 284 1696 1176 46615900 0166009 0.372029 23 .
P 6 285 1332 1354 47.732000 0.162123 0363321 a2
P 6 286 1.583 1.2t 48.822000 0157530 0.353028 42 oct11 S
P 6 287 1.906 844 49.881100 0171339 0383974 27 3 oct1n 1.
P 6 288 1898 1237 51,033000 0143712 0.322061 55 473202 60,00 1310201715143 Oct1
P 6 289 1448 10.71 51.999200 0117363 0.140835 0315613 LX) 458510 60.00 13102017 15:44  Oct11
. Magella 5
0000003679 P s 208 1.574 9.90 0.000000 0.267687 0321224 o7198M 2.159613 os 0.050 -3.979 438872 000 3 13.10.201714:38 Oct11 00.1
0000003680 2 s 209 1664 11.67 2159610 0.244322 0.293186 0.657037 1971111 15 0,133 4927 442254 300 3 13.10.2017 1 okl 00.1
0000003681 P s 210 1.736 1216 4.130720 0.268257 0.321908 0.721404 2164212 0s 0.051 2082 162934 -3.00 3 13.10.2017 14:40 Oct11 00.1 L d .
0000003682 P 5 211 1.526 1095 6294930 0.278800 0334560 0.749757 2249211 o8 0,048 -1.995 160385 6,00 3 13.10.2017 1 okl 00,1 .
0000003683 P s 212 1.564 1.67 8.544200 0.278786 0.334543 0.749718 2249154 04 0.020 0.123 137.368 6.00 3 13.1020171 Oct11 00.1 Y i B e o
0000003684 P 5 213 1693 7.80 10.793400 0272701 0327241 0733354 2200062 02 0,013 0126 464962 9.00 3 13102017 1 okl 00,1 N bacorted o Th 12 set D &4, 35,29 T Cxny
0000003685 s 214 1723 14.07 12.993500 0276508 0331809 0.743592 2230776 06 0.039 1413 207.384 9.00 3 13.10.20171 Oct11 00.1 veleeas, -, 045 . COF Basabution 3 31238 3
0000003686 2 5 215 1.766 11.96 15.224300 0271325 0325590 0.729655 2188965 07 0.061 0634 490395 -12.00 3 13.10.2017 1 Oct11 002
0000003687 P s 216 1836 624 17.413300 0.268093 0321711 0.720962 2.162886 02 0.017 0474 452738 12.00 3 13102017 14:45  Oct11 002 .
0000003688 2 s 217 1628 10.32 19.576200 0.265706 0.318847 0.714543 2143629 o7 0.059 2078 421.319 15,00 3 13102017 14146 Ot11 00.2 Drift trajectory ©°
0000003689 P s 218 1.691 1543 21.719800 0260965 0313158 0.701794 2.105382 09 0.026 -5.439 487.428 -15.00 3 13102017 14:47 Oct11 002
0000003690 P 5 219 1.768 1293 23825200 0.269584 0323500 0.724571 2174913 o3 0,025 0.681 489.294 -18.00 3 13.10.2017 14:47  Oct11 0.2 & Show Hesder/info
0000003691 P s 220 1672 10.47 26.000100 0.249738 0.299685 0671601 2.014803 11 0.062 s 216039 18.00 3 13.10.2017 14:48  Oct11 002
0000003692 P 5 221 1.586 1139 28014900 0.263091 0315709 0707511 2122533 o8 0,074 3160 486500 21.00 3 13102017 14:50 Okl 00.2
0000003693 P s 222 1.680 1248 30.137400 0277788 0.333345 0747034 2241102 s 0.053 ~1.561 466344 -21.00 3 13.10.2017 14:50 Oct11 002 0000003720
0000003694 P2 5 223 1732 9.50 32.378500 0.259691 0311629 0.698368 2095104 04 0,043 0910 468.145 24,00 3 13102017 1451 Oct11 003
0000003695 P s 224 1672 11.67 34.473600 0.257026 0.308431 0.691202 2.073606 06 0.058 1.688 465296 24.00 3 13.10.2017 14:53  Oct11 003 Number 3720
0000003696 2 s 225 1610 1079 36547200 0.263159 0315790 0.707693 2123079 o8 0,064 0417 442615 27.00 3 13102017 1453 Oct11 0.3 Last Processed  13.10.2017 15:15
0000003697 P s 226 1741 13.67 38.670300 0264352 0317222 0.710502 2.132706 03 0.069 -3.263 329899 -27.00 3 13102017 14:54  Oct11 003 et
0000003698 P 5 227 1673 1148 40803000 0258878 0310653 0.696181 2.088543 12 0,094 0534 456,681 -30.00 3 S Ot 00.3
0000003699 s 228 1.760 .76 42.891500 0249546 0299455 0.671085 2.013255 14 0.135 137 463.462 30.00 3 Oct11 003
0000003700 P 5 229 1644 1248 44904800 0235680 0282816 0633797 1.901391 06 0,058 -3.110 499.805 33.00 3 Ock11 003
0000003701 P s 230 1.646 1270 46.806200 0266162 0319394 0.715769 2147307 06 0.052 -3.881 369362 -33.00 3 Oct11 00.4
0000003702 P 5 231 1677 1025 48953500 0.250578 0300693 0.673860 2.021580 [ 0,033 0.074 368874 -36.00 3 Oct11 004
0000003703 P s 232 1.669 11.76 50.975100 0.248715 0.298458 0.668851 2.006553 06 0.034 0.434 227875 36.00 3 Oct11 004
0000003704 2 s 233 1695 1196 52981700 0.245047 0.294056 0.658986 1976958 a7 0,067 1173 489.195 39,00 3 o1l 004
0000003705 P s 234 1.669 11.96 54.958700 0.249357 0.299228 0670577 20 06 0.057 -4.308 405.016 -39.00 3 Oct11 004
0000003706 P 5 235 1824 1479 56970400 0223146 0267775 0.600089 1.800267 a9 0.092 4644 493850 42,00 3 Okl 004
0000003707 P s 236 1.589 130 58.770700 0.226866 0.272239 0.610094 1.830282 1.0 0.068 1.147 296.525 42.00 3 Oct11 004
0000003708 P 5 237 1679 1148 60.601000 0215335 0258402 0.579085 1737255 02 0,015 0579 291.518 4500 3 Ock11 005
0000003709 P s 238 1617 10.87 62.338300 0.240605 0.288726 0647041 1941123 09 0.061 ~1.677 329.706 -45.00 3 Oct11 005
0000003710 P 5 239 1822 1055 64279400 0222100 0.266520 0.597278 1791834 09 0,094 6.599 493.551 48,00 3 Oct11 005
0000003711 P s 240 1573 1095  66.071200 0212183 0.254619 0.570607 1.711821 13 0.125 8395 499.741 48.00 3 Oct11 005
0000003712 P s 241 1.537 1367 67.783000 0.216088 0259305 0.581109 1743327 12 0.079 3032 201801 51.00 3 Okl 005
0000003713 P s 242 1.684 1157 69.526300 0221936 0266323 0.596836 1.750508 04 0.042 2039 485.145 -51.00 3 Oct11 005
0000003714 P 5 243 1937 10.47 71.316800 0.204569 0245482 0.550131 1,650393 14 0.141 7.696 499,850 -54,00 3 Ock11 005
0000003715 P s 244 1.748 .76 72.967200 0.194146 0232975 0.522101 1.566303 24 0213 -18.561 398662 54.00 3 Oct11 01.0
0000003716 P s 245 1613 1130 74533500 0197156 0.236587 0.530197 1.590591 16 0,095 0,665 278916 57.00 3 13.10201715:11 Ot 01,0
0000003717 P s 246 1637 9.63 76.124100 0219894 0263872 0.591342 1.774026 0s 0.054 2437 179.505 -57.00 3 1310201715412 Oct11 01.0
0000003718 P2 5 247 1915 1226 77898100 193395 0232074 0.520083 1560249 08 0,074 1.748 480.331 60,00 3
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. [ Price Dse[ejAa]

r )| Countsffrmie/px]  Oseftrmie/ps]  Dseffrmie/az]  TotslDsefefaz)  Orinfa)

:
;
:
:
§

0.000000 0.975153 0.210183 0471025 1.413075 1.4 0.114 0.38 3 !
1.413080 0.178230 0.213876 Q.479300 1437900 09 0.074 0.273 3 1

{{ 2.850980 8] 0.18249% 0.218989 0.490758 1472274 20 0.112 -1.322 3 1
4.323250 0371587 0.205904 04561535 138453505 s 0.083 1490 3 1
5.707550 0.187139 0.224566 0.503257 1.509771 0s 0.083 3972 53 1
T.217320 0177450 0.212940 QATT203 1431605 09 0.091 -8.24% 3 1
8.648930 0.176234 0.211480 0473931 1421793 06 0.035 0.921 3 1
10.070700 8 0180618 0216741 Q485721 1457163 a8 0.077 -2.345 3 1
11.527900 0.174600 0.209520 0469538 1.408614 16 0.157 ~10.180 H3 1

- 12.936500 0.179003 0.214803 0481378 1444134 10 0,100 5027 3 1
14.380600 0.172790 0.207348 0464672 1.394016 0s 0.079 2938 3 1
15.774600 0177366 0.212839% QsT6977 143093 18 LURRR 1.5517 3 1
17.205500 0.173421 0.208105 0.466368 1.359104 21 0.155 -1.214 3 1

| 18.604600 0157511 0189013 0423582 1270746 22 0.222 12,551 3 1
19.875300 0.179326 0.215191 0.482248 1.446744 14 0.082 1.682 3 1
21322000 0,160402 0.152482 0431356 1,294068 o7 0,046 -1.065 3 1
22.616100 i 0.164906 0.197887 0.443470 1.330410 30 0.193 -8.298 3 1
0.166401 0.199681 0447489 1.342467 146 0.153 -5.122 3 1

0.170034 0.204040 0457258 1371774 0.7 0.063 2.906 w3 1

0155015 0186018 0416871 1250613 o7 0.05% 3799 3 1

0.165248 0.158297 0.4443s87 1333161 1.5 0.112 59N i3 1

0163898 DAS66TT Q440757 1.3222M 23 0181 11.766 ik 3 1

077977 0.213572 0478619 1.435857 14 0.126 |21 [ 3 1

0.159155 0.150986 0428004 1.284012 22 0221 -15.404 3 1

] 0.167327 0.200792 0.449979 1.349937 22 0.154 6935 | E] 1
, 0157082 0.188498 0422428 1.267284 29 0.289 -16.923 3 1
0.175856 0.211027 0472916 1.418748 10 0.067 1.7 3 1

| 0.145590 0173388 0.388565 1.165695 39 0.375 540 3 1
| 0.155514 0.186616 o41821 1.254633 25 0.246 16.250 3 1
0.143965 0172758 0.387154 1161462 28 0.238 T.482 3 1

0.156294 0.187552 0.420308 1.260924 23 0.214 15.031 3 1

0.136795 0. 164154 0367872 1103616 1.5 0,150 11,90 3 1

0.140930 0.169116 0378992 1.136976 ER 0.204 -4.398 3 1

0.130850 0.157020 0351884 1.055652 63 0.633 46.152 3 1

| 0.143065 0.171678 0384733 1.154199 43 0.285 12.747 3 1
! ‘ 0.138341 0166009 Q372029 1116087 23 0.138 |.097 3 1
0.135103 0.162123 0363321 1.089963 iz 0.2 7.796 |3 1

¢ 0131275 0157530 0.353028 1.059084 42 0418 4476 3 1
0.142783 0.171339 0.383974 1.151922 27 0.252 -23.418 HES 1

0119760 0. 143712 0.322061 0.965183 55 0,548 35872 |3 1

0.117363 0.140835 0315613 0.946839 09 0.050 749 3 1

45 Stahlberg-FOCUS-2018-03-21.key - March 22, 2018



g fﬁpf /A

A 51.033000
Nl 49881100
Il 46.615900
45461700
42.165400
40.904500
37.322700
35.904000
 32.002800
30.566900
26.660800
25.289000
21.322000
i, 19.875300
15.774600
14.380600
10.070700
8.648930
4323250
2.850980
0.000000
1.413080
5.707550
7.217320
11.527900
12.936500
17.205500
18.604600
22.616100
23.946500
27.911400
29.244600
33.286800
34.636700
38.488400
39.743000

Counts/frmie/px]

0119760
0.142783
0138347
0.143065
0136795
0.156294
0144490
0.175856
0.159155
0477977
0155015
0.170034
0.160402
0.179326
0177366
0.472790
0.180618
0.176234
0171587
0.182491
0.175153
0.178230
0187139
0.177450
0.174600
0.179003
0.173421
0.157511
0.164906
0.166401
0165248
0.163898
0167327
0.157082
0155514
0.143965
0.140930
0.130850
0135103
0.131275
0.117363

Ose/frmie/px]

0143712
0.171339
0166009
0.171678
0164154
0.187552
0173388
0.211027
0.1%0986
0.213572
0186018
0.202040
0.152482
0.21519
0212839
0.207348
0.216741
0.211480
0.205904
0.218989
0.210183
0.213876
0,224566
0.212940
0.209520
0.214803
0.208105
0.18%9013
0197887
0.199681
0198297
0.196677
0.200792
0.188498
0186616
0.172758
0169116
0.157020
0162123
0.157530
0.140835

Dse/Trm[e/A2]

0.322061
0383974
Q372029
0.384733
0367872
0.420308
0.388565
0472916
0428004
0478619
0516871
0.457258
0431356
0.482248
QAT6977
0.4064672
0485721
047391
04561435
0.490758
Q471025
0.479300
0.503257
0477203
0469538
0481378
0466368
0423582
0443470
04474589
0444387
0.440757
0449979
0422428
os18211
0387154
Q378992
0351884
036331
0.353028
0.315613

Total Osefe/A2]

0.966183
1.151922
1116087
1.15415%
1.103616
1.260924
1.165695
1.418748
1.284012
1.435857
1.250613
1371774
1.294068
1.4446744
143091
1.354016
1457163
1.421793
1.384305
1.472274
1413075
1.437900
1.509771
1.431609
1408614
1.444134
1399104
1.270746
1330410
1.342467
1333161
1.3222711
1.349937
1.267284
1254633
1.161462
1136976
1.055652
1.089963
1.059084
0.946839

46

Driftfa)

0.155
0.222
0,193
0.153
0112
0.131
0,194
0.289
0.246
0.238
0.204
0.633
0231
0.418
0.0%0

Deceleration[A/fm) Jitter | TLYANG ) frames
35872 473204 6000
-23.418 a3zszf| -s7.00
4,007 96,9824 -54.00
12.747 222571 -51.00
11,941 499.38)] -48.00
15.031 44554l 4500 |
SAN 49 5l 42.00
1.791 290674 -39.00 |
<15.404 4993701 -36.00 |
8.121 419.52f] -33.00 |
3799 3sss2it -30.00
2.906 386.644| -27.00
-1.065 2532 -24,00
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FOCUS - Typical Workflow: Electron Tomography

B | 2ol
< ] = O Ly = L
Project Libraty Import Process Export Preferences
T processselected 7= ) I v =N NN F - Rl . % Auto Selection Tool 533 selected and 1 highlighted
Select  Directory Flag  SpecNum  File Number Defocusfum]  CTFres  Prior Dse /] (< ] fe/px] [e/A2] ] DriftfA]  MaxDrifta) Deceleration[A/fm) Jitter  TLYANG ~ frames  Last Processed Oay  Time*
= flagells_6 Drift Overview
0000003759 P 6 288 1898 1237 51.033000 0.119760 0143712 0.322061 55 0,548 35872 473.202 60.00 3 13102017 15:43  Ock11 02,0
0000003758 P 6 287 1.906 844 49.881100 0.142783 0.471339 0383574 27 0.252 -23.418 432.829 -57.00 3 13.10.201715:43  Oct11 02.0 image after drift corr FFT after deift coer -~
0000003755 P 6 284 1.696 1.76 46.615900 0.138341 0.166009 0372029 23 0.138 4097 96.982 -54.00 3 13102017 15:41  Oct11 015
0000003754 P 6 283 0.402 inf 45.461700 0.143065 0.171678 0384733 a3 0.285 12.747 222572 -51.00 3 13.10.201715:40  Oct11 015
0000003751 P 6 280 0.686 576 42.165400 0136795 0164154 0367872 15 0.150 194 499.382 -48.00 3 131020171538 Oct11 015
0000003750 P 6 219 0.582 420 40.504500 0.156294 0.187552 0.420308 23 0.214 15.031 445.549 -45.00 3 13.10.201715:37  Oct11 015
0000003747 P 6 276 0648 736 37.322700 0144490 0.173388 0.388565 39 0375 5431 498464 42,00 3 131020171536  Oct11 014
0000003746 P 6 215 0.951 825 35.504000 0.175856 0.211027 0472916 10 0.067 1.791 290673 -39.00 3 13.10.201715:35  Oct11 01.4
0000003743 P2 6 272 0678 707 32.002800 0.159155 0.190986 0428004 22 0.221 “15.404 499.376 -36.00 3 13102017 15:33  Oct11 014
0000003742 P 6 27 1.022 9.26 30.566900 0.477977 0.213572 0478619 14 0.126 8.121 419.528 -33.00 3 13.10201715:32 Oct11 01.3
0000003739 P L] 268 1402 10.18 26660800 0155015 0186018 0416871 or 0.058 3799 355827 -30.00 3 131020171530 Oct11 013
0000003738 P 6 267 0814 1241 25.289000 0.170034 0.204040 0457258 1371774 07 0.063 2.906 486.646 -27.00 3 13.10201715:30  Oct11 01.3
0000003735 P 6 264 0116 nf 21322000 0.160402 0.152482 0431356 1.294068 o7 0,046 -1.065 253.220 -24.00 3 131020171527 Oct11 01.2
0000003734 P 6 263 0292 5.69 19.875300 0.179326 0.215191 0482248 1.446744 14 0.082 1682 187222 -21.00 3 13.10.201715:26  Oct11 01.2
P 6 260 0118 inf 15.774600 0177366 0212839 0476977 1430031 18 0111 305.304 -18.00 3 131020171523  Oct11 01.2
P 6 259 0230 643 14380600 0.172790 0.207348 0.464672 1.394016 08 ! 3 13.10201715:22 Oct11 01.2
P 6 256 0117 L 10.070700 0.180618 0216741 0485721 1457163 08 3 13.102017 15:20  O¢t11 011
P 6 255 0472 8.648930 0.176234 0.211480 0473931 1.421793 06 3 13.10.201715:49  Oct11 01.1
P L] 252 aite 4323250 0171587 0.205904 0461435 1384305 os 3 15102017 1507 o
= 6 2.850980 0.182491 0.218989 0.490758 1.472274 3 g
6 2 413075 3
6 250 1.696 6 1.412080 0.178230 0.212876 1.437900 09 0.074 : 3
0000003724 P é 253 0591 an 5707550 0187139 0.224566 0.503257 1509771 os 0.083 486,147 600 3 131020171
0000003725 P 6 254 .080 583 7.217320 0.177450 0.212940 0477203 1.431609 09 0.091 498.508 9.00 3 13.10.2017 15:19 5
0000003728 P 6 257 0.843 875 11.527900 0.174600 0.209520 0469538 1408614 16 0.157 436684 12,00 3 13102017 15:21  O¢t11 01.2
0000003729 P 6 258 0.117 inf 12.936500 0.179003 0.214803 0481378 1.444134 10 0.100 495.181  15.00 3 13.10201715:21 Oct11 01.2
0000003732 PP 6 261 0.368 7.67 17.205500 0.173421 0.208105 0466368 1399104 21 0.155 412773 18.00 3 131020171524 Okl 01.2
0000003733 P 6 262 €129 572 18.604600 0.157511 0.189013 0.423582 1.270746 22 0.222 487.435 21.00 3 13.10201715:25  Oct11 01.2
0000003736 P 6 265 1936 15.43 22616100 0.164906 0.197887 0443470 1.330410 30 0.193 181322 24,00 3 131020171528  Oct11 013 o
0000003737 P 6 266 ©0.102 546 23.946500 0.166401 0.199681 0.447489 1.342467 16 0.153 478.769 27.00 3 13.10201715:29 Oct11 01.3
0000003740 P 6 269 0,024 inf 27.911400 0165248 0.198297 0444387 1333161 15 0112 276311 30,00 3 131020171531 Oct11 013 =
0000003741 P 6 210 0077 526 29.244600 0.163898 0.196677 0.440757 1322271 23 0.181 331289 33.00 3 13.10201715:32  Oct11 01.3
0000003744 P 6 273 0,087 5.56 33.286800 0167327 0.200792 0449979 1349937 22 0.194 444955 36,00 3 13.102017 15:34 Oct11 014
0000003745 P 6 274 0.160 632 34.636700 0.157082 0.188498 0422428 1.267284 29 0.289 450431 39.00 3 13.10.201715:3¢  Oct11 01.4
0000003748 P L] 21 2107 13.04 38.488400 0.155514 0186616 o418211 1.254633 25 0.246 443720 4200 3 13102017 15:36  Oct11 014
0000003749 P 6 278 €122 581 39.743000 0.143965 0.172758 0387154 1.161462 28 0.238 414.527 4500 3 13.10201715:37  Oct11 01.4 =
0000003752 P 6 81 T 10.40 43.269000 0.140930 0169116 0378992 1136976 31 0.204 305.685 48.00 3 131020171539  Oct11 015
0000003753 P 6 282 1.514 1095 44.406000 0.130850 0.157020 0351884 1.055652 63 0.633 460050 51.00 3 13.10.201715:39  Oct11 015 3
0000003756 P 6 285 1332 13.54 47.732000 0135103 0162123 0.363321 1.089963 32 0231 351831 54,00 3 13102017 15:41  Oct11 015 1.
0000003757 P 6 286 1.583 121 48.822000 0.131275 0.157530 0353028 1.059084 a2 0.418 499.664 57.00 3 13.10.201715:42  Oct11 02.0
foooooodhnso P 6 289 1448 10.71 51.999200 0117363 0.140835 0315613 0.946839 09 0.0%0 458510 60.00 3 13102017 15:44  Oct11 02,0
v lagella S .
0000003718 P 5 247 1915 12.26 77898100 0.193395 0.232074 0.520083 1.560249 os 0.075 1.748 480.331 -60.00 3 13102017 15:13  Oct11 01.0
0000003717 P s 246 1637 9.63 76124100 0.219894 0.263872 0591342 1.774026 08 0.054 2437 179.505 -57.00 3 13.10.201715:92  Oct11 01.0
0000003714 P 5 243 1.937 1047 71.316800 0.20456%9 0.245482 0550131 1650393 14 0141 7696 499850 -54.00 3 13102017 15:10  Oct11 O0.5 o .
0000003713 P s 242 1.684 157 69.526300 0.221936 0.266323 0.596836 1.750508 04 0.042 2039 485145 -51.00 3 13.10.201715:09 Oct11 00.5 .
0000003710 P 5 239 1822 10.55 64.279400 0222100 0.266520 0.597278 1791834 09 0,094 6599 493.551 -48.00 3 13102017 15:06  O¢t11 005 | | | | !
0000003709 P s 238 1617 10.87 62.338300 0.240605 0.288726 0.647041 1.941123 09 0.061 1.677 329.706 -45.00 3 13.10.201715:05 Oct11 00.5 CHEE T U 2
0000003706 2 5 235 1824 1479 56.970400 0223146 0.267775 0.600089 1.800267 09 0.092 46494 493850 -42.00 3 13102017 15:02 Oct11 004
0000003705 P 5 234 1.669 1196  54.958700 0.249357 0.299228 0.670577 2.011731 06 0.057 4308 405.016 -39.00 3 13.10.2017 15:01  Oct11 00.4
0000003702 P 5 25 1677 10.25 48.953500 0.250578 0.300693 0673860 2,021580 os 0.033 0074 368874 -36.00 3 15102017 1459 Oct11 ®0.4 _
0000003701 P s 230 1.646 1270 46806200 0.266162 0.319394 0.715769 2.147307 06 0.052 -3.881 369.362 -33.00 3 13.10.201714:58  Oct11 00.4 Drift trajectory ©©
0000003698 P 5 227 1673 11.48 40.803000 0.258878 0310653 0696181 2,088543 12 0.054 0534 456681 -30.00 3 13102017 1455 Oct11 0.3
0000003697 s 226 1741 13.67 38.670300 0.264352 0317222 0.710502 2.132706 09 0.069 -3.263 329899 -27.00 3 13.10.2017 14:54 Oct11 00.3 B Show Headerfinfo
0000003694 P 5 223 1732 9.50 32378500 0.259691 0311629 0698368 2,095104 04 0,043 0910 468145 -24.00 3 131020171451 Oct11 003
0000003693 P s 222 1.680 1248 30.137400 0.277788 0.333345 0.747034 2.241102 0s 0.053 -1.561 466344 21.00 3 13.10.201714:50 Oct11 00.2
0000003690 P 5 219 1.768 1293 23.825200 0.269584 0.323500 0.724571 2174913 03 0.025 0.681 489.294 -18.00 3 13102017 14:47  Ock11 0.2 0000003720
0000003689 P s 218 1.691 15.43 21.719800 0.260965 0313158 0701794 2.105382 09 0.026 -5.439 487.428 -15.00 3 13.10.2017 14:47  Oct11 00.2
0000003686 2 5 215 1.766 11.96 15.224300 0.271325 0.325590 0.729655 2188965 or 0.061 0634 490395 12,00 3 13.10.2017 14:44  Ot11 00.2 Number 3720
0000003685 P s 214 1723 14.07 12.593500 0.276508 0.331809 0.743592 2230776 06 0.039 -1.413 207.383 9.00 3 13.10.2017 14:44  Oct11 00.1 Last Processed  13.10.2017 15:15
0000003682 P 5 21 1.526 10,95 6.254930 0.278800 0.334560 0.749757 2.24921 (33 0.048 -1.995 160.385 -6.00 3 13102017 14:41  Oct11 00.1 Gy, 2
0000003681 P s 210 1736 1216 4130720 0.268257 0.321908 0.721408 2.164212 08 0.051 2082 162934 -3.00 3 13.10.201714:40  Oct11 00.1
0000003679 P s 208 1574 9.90 0,000000 0.267687 0321224 0.719871 2159613 05 0,050 3979 438872 0.00 3 13102017 1438 Oct11 00,1
0000003680 P s 209 1.664 1.67 2.159610 0.244322 0.293186 0.657037 1971111 15 0.133 4927 442254 3.00 3 13.10.201714:39  Oct11 00.1
0000003683 P2 5 212 1.564 11.67 8.544200 0.278786 0.334543 0.749718 2249154 04 0.020 ©0.123 137.368 6.00 3 13102017 1441 Ock11 001
0000003684 P 5 213 1693 7.80 10.793400 0.272701 0.327241 0733354 2.200062 02 0.013 0126 464.962 9.00 3 13.10.2017 14:42  Oct11 00.1
0000003687 P 5 216 1836 624 17.413300 0.268093 0321711 0720962 2162886 02 0.017 0474 452.738 1200 3 13102017 14:45  Oct11 0.2
0000003688 P s 217 1628 1032 19.576200 0.265706 0.318847 0.714543 2.143629 07 0.059 -2.078 421319 1500 3 13.10.2017 14:46  Oct11 00.2
0000003691 P 5 220 1672 1047 26.000100 0.249738 0.299685 0671601 2,014803 11 0.062 os71 216039 18,00 3 13102017 1448 Oct11 ©0.2
0000003692 P s 221 1.586 1139 28.014900 0.263091 0.315709 0.707511 2.122533 08 0.074 -3.160 486.590 21.00 3 13.10.2017 14:50  Oct11 00.2
0000003695 P s 224 1672 11.67 34.473600 0257026 0.308431 0691202 2.073606 06 0,058 1668 469.296 24,00 3 13102017 14:53  Oct11 003
0000003696 [ s 225 1610 10.79 36547200 0.263159 0.315790 0.707693 2.123079 08 0.064 0417 442615 27.00 3 13.10.2017 14:53  Oct11 00.3
0000003699 2 5 228 1.760 11.76 42891500 0.249546 0.299455 0671085 2.013255 14 0.135 -11.371 463462 30.00 3 13102017 1456  Oct11 0.3
0000003700 P s 229 1.644 1248 44.504800 0.235680 0.282816 0633797 1.901391 06 0.058 -3.110 499.805 33.00 3 13.10.2017 14:57  Oct11 00.3
0000003703 P 5 252 1.669 1176 50.975100 0.248715 0.298458 0.668851 2,006553 06 0,034 0434 227875 36,00 3 15102017 15:00 Oct11 004
0000003704 P s 233 1.695 1196 52981700 0.245047 0.294056 0.658586 1.976958 07 0.067 1173 489.195 39.00 3 13.10.201715:00 Oct11 00.4
0000003707 P 5 236 1.589 11.30 58770700 0.226866 0272239 0.610094 1.830282 10 0.068 1.147 296.525 4200 3 13102017 15:03 Oct11 0.4
0000003708 s 237 1679 1148 60.601000 0215335 0.258402 0.579085 1.737255 02 0.015 0579 291518 4500 3 13.10.201715:04 Oct11 00.5
0000003711 P 5 240 1.573 1095 66071200 0212183 0.254619 0.570607 1711821 13 0,125 8395 499.741 4800 3 13102017 15:07 Oct11 005
0000003712 P s 241 1.537 13.67 67.783000 0.216088 0.259305 0.581109 1.743327 12 0.079 3032 201801 51.00 3 13.10.201715:08 Oct11 00.5
0000003715 P 5 244 1.748 11.76 72.967200 0194146 0.232975 0.522101 1.566303 24 0.213 -18.561 398662 54.00 3 13.102017 15:91  O¢t11 01.0
0000003716 P 5 245 1613 1130 74.533500 0.157156 0.236587 0.530197 1.550591 16 0.095 0.665 278916 57.00 3 Oct11 01.0
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FOCUS - Typical Workflow:

Electron Tomography

Directory: /da f en/105kx_flagella

Project
EXPORT IMAGES AND DATA
B oo tocentral Export Tomo Tiltseries
[ txport imagesscTr data P
P — e
Export Data Master

I Export Parameter Settings
Directory for tilt series to export to §) TILTSERIES

Output (Double click for logbrowser)
PREERLERR IR IR b b henpart

TR

T AR AR

m

Libary

e B |5 r
Import Process Export Preferences

meters [T Results
Pacameter Value

+ Show Advanced <co

Images (Double click here for folder) *

Verbosity Level ===

File Preview =

48 Stahlberg-FOCUS-2018-03-21.key - March 22, 2018



FOCUS - Typical Workflow: Electron Tomography

‘Import from SerialEM: K2 movies, 8k x 8k, 7 frames, TIFF LZV compressed.
*Assign Movies to Tilt Series. Learn tilt angle from file name.

-Unpack, MotionCor2 on 8k movies.
-MotionCor2 Fourier-crops to 4k after drift correction.
- Take PRIOR DOSE into account.
Create dose-weighted averages.

CTFFIND4 / gCTF

*Measure Iciness

*Push statistics to STATUS website server
Cleanup to delete temporary files

_ Export function:
-Synchronize to FOCUS-CENTRAL

‘Re-order by tilt angle
‘merge into one MRC Stack per tilt series.
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FOCUS - STATUS Website

-

GIF/K2
SerialEM

8k x 50 frame
movies

70 to 120 movies / hour

e R L

"FOCUS

* Unpacking, gain correcting
* Drift correction (MotionCor2 on 8k)
» CTF estimation
* Particle picking

up to 130 movies / hour (4 x Titan Xp GPU)

Titan

Activity

50

Computer
Cluster

Ours is at:
http://status.c-cina.unibas.ch
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focus.postprocess

Python program for postprocessing 3D maps
Based on mrcz.ioMRC: http://github.com/em-MRCZ
(McLeod et al., JSB 2017)
Fourier Shell Correlationv- _njasl.«-*-:d. _

Distributed with FOCUS: http://focus-em.org e haeasaaanns  SuRERS —

Includes many features from RELION, FREALIGN, D YN e o paseERGoRZEd
EMAN2, IMAGIC and more: OB e e T P | == FSC- true 1
— Smart auto-masking (flood-filling method) : .
— FSC High-Resolution Noise-Substitution 0.6

— FSC volume normalization (based on MW)

— 2-bit and 3-Sigma criteria

— Directional FSCs

— Sharpening B-factor determination 0.2

— Sharpening by whitening 0.143}

— Can also be used only for masking :
and/or filtering maps

— Works in 2D and 3D

_ H - H _0.2 R IR A I A AR A I A A AR A AR A AR AN I AR SR A A B A N . (e D
High-quality plots o _ 0.00 005 010 015 020 025 030 035 040
— Logs complete description of options Spatial frequency (1/A)
and filters applied

FSC

0.0F -
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Tips & tricks

. . . . P
Find the optimal number of movies you can process in parallel rumime [~  Tdealspec-up

‘e (linear increase)

— HyperThreading is fine in principle, but risks oversubscribing N\, /e ®
and thus making the performance worse ‘\:/.

« The size of FASTDISK also limits how many you can do in parallel o AR —
« Beware of MotionCor2 versions Speed-up—* AN

“aldeal runtime
(linear decrease)

— Newer versions have problems if running multiple instances on the same GPU 57y 1 oo orocessing elements

* The “I\/Ianage Project” tab is handy' https://en.wikipedia.org/wiki/Parallel_slowdown
— Especially the “Search” & “Synchronize” parameters tools!

* Always test your parameters on a few images before starting importing automatically

* All Focus-bundled executable are also available from
your command line (MRC package, 2dx package, Python scripts, etc)

« Ready-to-run scripts are saved under merge/proc/
— Useful for launching things remotely / submitting to cluster
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Support MRCZ (McLeod et al., JSB 2017)
— More useful if external programs also adopt it

Own generation of gain-reference
(McLeod et al., bioRxiv 2017; Afanasyev et al., Sci. Rep. 2015)

More integration with RELION RELJON

— All the way to online 3D refinement

N2
More integration with cisTEM (thanks Alexis RohouC ' S E EM

— GPUs might not be necessary anymore?

Improvements on the status page
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