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Why Scipion?

Execute complete workflows in an automated manner.

Do image processing on-the-fly (streaming)
Customize/create/combine your own workflow at wish.
Combine common EM software methods without programming.
Have future state-of-the-art methods available with one click
Know what have you done or repeat what has worked before.



Workflow, automation, streaming

e Automation: SW “orchestration”
e Streaming: Processing while acquiring

e To feedback the acquisition

e To feedback the user

e |Increase ADDED VALUE of your
service




Streaming - catalogue*

movie | I ’ e

e

Movie alignment Ctf estimation

Picking

Extraction

2D classification

*21, Some of them finished but not released yet.

Xmipp auto
Relion auto

Eman boxer
Eman sparx
Appion dogpicker
GAutomatch
gemPicker
CrYOLO (coming)

Xmipp
Relion

Xmipp gL2D




Streaming - catalogue tools

e streaming tools
o CTF Consensus, filtering
o Picking consensus, filtering

e monitoring - [ +
o System: GPU, memory, network, 1/0

o CTF: defocus, astigmatism, phaseShift [gAutomatch 1[ Xmipp ] [ Relion }
o Gain

[ picking consensus }




Acquisition report

Ready to publish on the web
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Basic acquisition info
CTF charts

Monitors output
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Combine EM software

Loft :
’ Frealign
@ Scipion @ Relion CTFfind @ Xmipp @ Motioncor/2
® gCTF Eman @ Gautomatch @ Opic
@ Resmap @ Grigorieff lab DLS-Diamond Light Source & Sphire ® spider
@ Coot Not classified ® Emx @ Chimera Appion
@ ESRF-European synchrotron @ cryomethods Phenix @ Igbmc ® BSOFT

@ Bramford lab




Easy to use

Metadata: particles.sqlite 11154 items (40 x 40
] . ] r lllllllllllllllllllll
Visual project overview SCIPII\l Ao &i_1E [ coe

Easy to combine methods
Wizards

Help per parameter
Easy data inspection
Link to articles
Bibtext citation export .
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Traceability and reproducibility

e Everything is recorded
e Logs are carefully stored

e Everything can be exported or

imported

(@)

(@)

Json format
easy to view on a browser

7« EMPIAR-10198

Paired C2S2M PSII-LHCII supercomplexes from thylakoid

membranes of Pisum sativum

Publication:

Pea PSII-LHCII supercomplexes form pairs by making

connections across the stromal gap

Albanese P %, Melero R &, Engel BD (@, Grinzato A

Contains:

micrographs

{», Berto P, Manfredi M, Chiodoni A, Vargas J,
Sorzano COS, Marengo E, Saracco G, Zanotti G @,

Carazo JM (@, Pagliano C

SciRep 7 (2017)
PMID: 28855679

DOI: 10.1038/s41598-017-10700-8

Submit to EMPIAR

o The workflow (metadata)

(@)

The data (movies/mics)

Related EMDB entry: EMD-3825

Deposited: 2018-06-25

Released: 2018-10-05

Last modified: 2018-10-05

Dataset size: 433.1GB

Dataset DOI: 10.6019/EMPIAR-10198
£=Image set

Browse All Files

== ] [@10198 433.1 GB
— O [Wata 4331 B
== ] [@C2S2M_PSII_LHCII 433.1 GB
o= [ [@2.outputMicrographs 433.1 GB
D@ deposition.json 5.7 KB
o e iihon gt T




Integration

. ISPyB @ ESRF: Usage on CryoEM

e Scipion plays very well with bata Collections
scripts and any python app P:oceSS'lng R
e Designed as an API from the e o
beginning w.,. -
e Already integrated with: = e
o ISPyB: eBIC, ESRF ——
o EMAdmin: CNB — —r—
o ScilifeLab __
e Ready for clusters/queues | %;m:&, EE“"“W
|t 1
i | orrection & CTF Correction

. |V|0t|0|l COl I ectlo“ Dl |(t ‘ots S()"le corr e(:t|()ll ram I

CTF: Some parameters, FFT theoretical vs. real




Scipion at CNB




CNB elements

Facility
Image (Information

Processmg teChnOlOQY)



M inbo % Y €) Facil x Y Goo' x Y ) Hon x Y ¢ Inst. x Y scip x YE Scip x Y bR Real x Y () GitH x ¥ sF Pré» x

5 C | ® 127.0.0.1:8000

& CNB/CIB-CSIC Electron Microscopy Facility — Project Report Statistics About Help

EM Admin

Users management
Directory structure aware
Acquisition setup

Scipion report aware

Facility statistics

CN B/CI
MICI’OSC

Workflow selection

Launch Scipion

https://github.com/rmarabini/webservices/tree/master/EMadmin
& MANUAL%20....zip ~ & chromedriver....zip ~ § Entradas.pdf ~ L1 tF16400464.xltx A L



CNB pipeline

HTML

EPU
Define
acquisition

Acquisition Movies
starts appearing
@XYZ folder

User registers
new project
started Scipion

launched

(Json)

User registers
@ EMAdmin

Microscope \1
statistics J

Acquisition data: Sampling rate, dose, magnification,.\.



Current status facilities

Canada
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https://drive.google.com/open?id=1MHEnnhBsUarOGJnlo0BapQrrGtA&usp=sharing

Current status - Users

e Data sent after user’'s consent.
e 3500+ projects, subset.
e Developers blacklisted
e Data sent clearly documented
e Important feedback:

o Geographic use

o Whatis used

Times used

Package by type
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Features summary

Streaming processing

High traceability & reproducibility, full workflow.

Full APl access (programmable) --> automation.
Connectivity with LIMS.

Integrates EM packages smoothly, possibilities.
Extensible...new best methods in the field will appear.
GPUs, clusters/queues aware.

Citation aware.

Workflow customization without coding.

Resumable

Strong support: Email, private slack channel for the facilities.
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