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Why screen and rank?

• On average at the ESRF : ca 20 data collections per PDB deposition
• Hence it's important to collect data on the best crystals
• Screening : collect reference images from a large set of samples of 

the same structure and calculate a score for each sample
• Ranking : choose the sample with the highest score
• Without automation : screening is time-consuming and tedious
• Thanks to automation implemented on ESRF MX beamlines, 

screening and ranking are fast and easy to use

• In this presentation I'll describe the current ESRF software for 
screening / ranking (DNA, EDNA and ISPyB)
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MX Automation

• Goal: Full automation from sample loading to reduced (integrated and scaled) data
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Challenge for the ESRF Upgrade : 
Massively Automated Sample Selection Integrated Facility
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Calculation of a screening score

• Characterisation : indexing, integration and strategy calculation 
given one or several reference images

• After characterisation : if the images can be indexed and 
integrated, many parameters can be extracted, for example :

• Theoretical resolution (BEST “ranking” resolution)
• Total data collection exposure time
• Mosaicity
• Number of spots indexed
• Number of images
• etc.

• The score after screening a sample can either be one of, or a 
combination of, these parameters

• Different type of experiments will have different score definitions
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The DNA collaboration

• Kick-off meeting in 2001
• Initial collaborators :

• ESRF
• Daresbury SRS

• MRC LMB Cambridge

• Initially no external funding
• Meaning of ”DNA” :

• automateD collectioN of datA

• Main development period 2001 – 2005
• More collaborators and more developers entered the project, 

mainly thanks to external fundings : BioXHIT and e-HTPX.
• Since 2005 an integral part of the ESRF ”data collection 

pipeline”
• Installed and used at : ESRF, DLS
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DNA GUI : Screening Input
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DNA GUI : Ranking Result
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The EDNA project

What is EDNA?

• A collaborative project between several international laboratories and 
synchrotron facilities. Developed on the foundation of the DNA project

• A framework for Online Data Analysis of X-ray experiments
• EDNA applications for non-MX ODA are being developed at the ESRF 

• The EDNA MXv1 characterisation application is currently being deployed on 
ESRF beamlines 
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EDNA Project Management (1)

Executive committee
Chair : Andrew Leslie

Project Coordinator :
Alun Ashton

Project Manager :
Olof Svensson

Project members (developers/scientists )

• Executive Committee:
• Alun Ashton, DLS, UK
• Gérard Bricogne, Global Phasing, UK
• Andrew Leslie, MRC LMB, Cambridge, UK
• Andrew McCarthy, EMBL-Grenoble, France
• Sean McSweeney, ESRF, Grenoble, France

• Thomas Schneider, EMBL-Hamburg, Germany
• Andrew Thompson, Synchrotron Soleil, 

France

• Other members from:   
• BESSY, Berlin, Germany   
• MAX LAB, Lund, Sweden  
• NSLS,Brookhaven, U.S.  

• SLS, Villigen, Switzeland  
• University of Sydney, Australia  
• University of York, UK  
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EDNA MXv1 Characterisation

• MX sample characterisation taking into 
account radiation damage

• Indexing using MOSFLM or Labelit 
• Parallel integration of reference images
• If flux +beamsize + chemical 
composition:

• RADDOSE for estimating radiation damage

• BEST strategy calculation 
• taking into account radiation damage
• multi-subwedge data collection strategies

MOSFLM Labelit

RADDOSE

BEST

Indexing

Integration

Strategy

MOSFLMMOSFLMMOSFLMMOSFLM

+ Xtal info
+ beam flux
+ diffraction plan

Data collection plan
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Screening and Ranking with EDNA

• Screening of an individual sample corresponds to a single DNA / 
EDNA characterisation

• Different philosophy of EDNA compared with DNA : 
• EDNA has no control of data collection, hence no GUI for screening
• Screening will be handled by mxCuBE and other beamline control GUIs

• No implementation of ranking yet with EDNA
• Ranking via the ISPyB interface

• Ranking can be made independently of data collection
• Same interface for DNA / EDNA
• No connection (yet) of ranking results to the data collection software 

(mxCuBE)
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Ranking via ISPyB 

• Data collection / Session: Select Samples & Rank
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Sample Ranking

• Change weights & Rank again if necessary
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Sample Ranking

• Sample Ranking Comparison
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Future Developments

• EDNA :
• DNA → EDNA on ESRF MX beamlines
• Estimation of sensitivity to radiation damage by sacrificing a crystal

• MxCube :
• Screening
• Display selected samples in MxCube for Data Collect

• ISPyB :
• More tables / columns for EDNA characterisation
• Store Sample scoring in ISPyB database
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