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● Context

● ISPyB
○ Electron Microscopy for single particles

■ Data model

● ICAT
○ Electron Microscopy for tomography

■ Data model

● User interfaces

● Conclusions

Outline



● The ESRF: European Synchrotron Radiation Facility

Context

● Fourth generation high energy synchrotron
● ~40 beamlines

○ ~10 for structural biology
● 1 Titan Krios (CM01)  and soon CM02

● Proposal system
● Public and private beamtime
● Mail-in service and remote access



Data Management
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2) Sample Tracking

3) Data Acquisition 

4) Data analysis

1) Proposal and Sample Declaration

5) Data Publication



● ISPyB
○ Information System for Protein crYstallographic Beamlines 
○ Tailored-made LIMS solution for MX/SB
○ Born at the ESRF ~2004
○ Collaboration

■ Soleil
■ ALBA
■ EMBL
■ Desy
■ Elettra
■ MaxIV
■ Diamond Light Source

Outline

ISPyB view of a MX experiment



ISPyB extension for BioSAXS (2014)
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ISPyB extension for EM (2018)



ISPyB Data Model

210 tables
40 Views



ISPyB Data Model

MX
PROTEIN
CRYSTAL

SAMPLE
DIFFRACTION PLAN

DATA ACQUISITION

BIOSAXS

MX
AUTOPROCESSING

PHASING

MX
SCREENING OTHERS

CRYSTALLOGRAPHY

BIOSAXS

OTHERS

COMMON TABLES

210 tables
40 Views

EM
ACQUISITION + 
PROCESSING

SSX

EM

SSX

PROPOSAL

SHIPMENT



EM Tables

● 2018
○ Extension of MX tables
○ Collaboration

■ Diamond Light 
Source

○ Public discussions
https://github.com/ispyb/ispyb-database-modeling/issues/14



EM Tables

● 2018
○ Extension of MX tables
○ Collaboration

■ Diamond Light Source

○ Public discussions
https://github.com/ispyb/ispyb-database-modeling/issues/14

● 2020
○ Particle picking included

https://github.com/ispyb/ispyb-database-modeling/issues/64

Credits: Karl Levik (DLS)
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EM Tables

● 2018
○ Extension of MX tables
○ Collaboration

■ Diamond Light Source

○ Public discussions
https://github.com/ispyb/ispyb-database-modeling/issues/14

● 2020
○ Particle picking included

https://github.com/ispyb/ispyb-database-modeling/issues/64

● 2022
○ Cryo-ET and electron diffraction

https://github.com/ispyb/ispyb-database-modeling/issues/73
https://hackmd.io/RCfRD-FaTCagTxeTwVHIaA?view

Credits: Markus Gerstel (DLS)

https://github.com/ispyb/ispyb-database-modeling/issues/14
https://github.com/ispyb/ispyb-database-modeling/issues/64
https://github.com/ispyb/ispyb-database-modeling/issues/73
https://hackmd.io/RCfRD-FaTCagTxeTwVHIaA?view


● For all peer-reviewed and in-house experiments

○ Capture of raw and processed data and metadata

○ Preserve data for at least 10 years and metadata forever

○ 3 years embargo period where data are only accessible to the 
experiment team

○ > 3 years data become public and accessible for everyone

○ Implementation of the FAIR principles

Data Policy (2015) and updated on 2024



Data Services

Data Catalog
https://data.esrf.fr

Data Service
Explore and Download data Persistent Identifiers

Make your data findable and 
searchable

Search Service
Search engine for Big Data

Electronic Logbook
Annotate your experiments

https://www.draw.io/?page-id=1622d65d-c77d-c4b6-e0e7-3c11208c8684&scale=auto#G1j_DAWHjOUJpqig-MXERAr4CO2XF0u0AW


Electron Tomography in ICAT

● Evaluation of using ICAT for CryoET
○ Based on the work done on ISPyB
○ Relying on Nexus format (when possible)
○ No tables but datasets
○ No columns but metadata parameters



UI: ISPyB vs Data portal

ISPyB ICAT



UI: ISPyB vs Data portal

● Final users do not care how data is persisted
○ Scicat, ICAT, ISPyB, …?

● They care about understanding their data
○ Standard vocabulary/ontology

● Experimental team needs to follow the experiment in real team
●



UI: ISPyB vs Data portal



● ISPyB is a 
○ Tailored-made trusted solution where what and how needs to be defined
○ Extension or evolution of the experiments require changes in the data model

● ICAT is a 
○ Generic solution which need to define only what you need to store
○ New techniques or extensions does not imply changes in the data model (but its content)
○ Inline with FAIR principles

● In general, for further development on a model:
○ Take into account your needs and interaction with other systems: proposals, sample 

tracking, etc…
○ Define a set of metadata that need to be associated to each acquisition/processing

■ Lot of work has already been done and might be a good starting point
○ Make use of a standard ontology (Interoperability) when possible
○ Manage public, private and embargoed data/metadata
○ FAIRness

■ Handle persistent identifiers (e.g: doi)
■ Interface to tape system and sharing capabilities
■ E-Logbook
■ Manage private and public data with embargo period

Conclusion



Thanks!
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Workflow for on-line data processing of CM01 tomography data collections 
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Automatic processing:
Motion correction
CTF
Particle picking
2D classification

Raw data archived
One experiment ~ 30000 movies / 10 TB

Processed data available in ISPyB
To do : 3D reconstruction



● ISPyB
○ Information System for Protein 

crYstallographic Beamlines 
○ Tailored-made solution for MX/SB
○ Developed at the ESRF

Outline

● ICAT
○ Generic metadata catalog 
○ Developed at STFC
○ Extended at the ESRF
○ Main features

■ Sample tracking
■ Electronic logbook
■ Tape interface
■ DOI


