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Open data – version 0.1
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Zip up and deposit



XChem@Diamond: routine access to gold-standard but out-of-reach 
crystal-based fragment screening for world-wide community
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• Fragment screening directly in crystals – order-of-magnitude faster

• Crystal growth, soaking, harvesting, data collection, data processing – >1000 xtals/wk, 2-3 users/wk

• Routine users since 2016 – >200k crystals in 3 years, >5000 hits for >150 targets

• Discovery projects:  >130 academic, >40 industry, >40 collaboration (SGC, Moonshot, AMR)

• Similar platforms being established at 5 synchrotrons world-wide

~700 datasets/day, unattended

Beamline I04-1 @ Diamond

User: robust crystals

Diamond: Fragment libraries

XChem Lab @ Diamond



COVID Moonshot – spontaneous international collaboration
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Fragment screen

(Pre-lockdown)

>40 groups 
Expertise pro bono - Experiments at cost - Philanthropic funding

Mpro: Validated, Essential, Conserved



COVID Moonshot initiative (ongoing)
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6 months: 3 lead series
200nM enzyme inhibition
cellular antiviral activity
(philanthropic funding)

isoquinolines

quinolones
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XChem fragment-to-lead lead optimization development
Optimized leads

trials
$350k, 30 groups ~40 groups

Apr ‘20 Sep ‘20 Jun ‘23

Regulatory phase

Current status: Lead candidates 
potent but simple
good safety data
oral exposure (blood levels)

Unique strategy: work fully open to enable rapid global availability
• data and compound designs immediately public
• no IP filed, generic drug “straight from pipeline”
• Clinical strategy and downstream development under consideration

Wellcome Trust (~£8m)

• Deliver oral & safe antiviral
• Rapid & equitable access 
• Accelerated timelines

Funding 
• Late lead-op, up to CTA

Feb ‘22Jul‘21



Moonshot structural data flood – all compounds tried, ~40% worked

19 Oct 2022 ASAP Open Science Forum8

• Goal: fast-as-possible turnaround to design team

• Goal: always available alongside assay data (selectively achieved)
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COVID XChem: 9 international projects during lockdown
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The first data dumps:  pre-preprint by webpage…
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https://www.diamond.ac.uk/covid-19/for-
scientists/Main-protease-structure-and-XChem.html

https://www.diamond.ac.uk/covid-19/for-scientists/Main-protease-structure-and-XChem.html


Achieving 3D Data: Curate, Review, Disseminate - Fragalysis
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Fragalysis Cloud :  3D data sharing and collaboration
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• https://fragalysis.diamond.ac.uk

• Collaboration tool for 3D data – ligand-centric

• Rigorously engineered Cloud stack – deployed elsewhere

• Scientifically alpha/beta

• Lots of open data (>30 targets - SGC & COVID) – all FAIR

https://fragalysis.diamond.ac.uk/


Fragalysis goal: supports sharing and analysis
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Data snapshot

Data download

Computation

Review and 
release data



Timeline of snapshots suggests: both useful and in demand
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Mpro Data Release

Mpro Data Release

Mac1 paper accepted

Mpro Data Release

Mpro Data Release
Mpro Data Release

Mpro Data Release
Mpro Data Release

Medicinal Chemistry Masters 
course at Imperial College 

(22 students)

Active, non-affiliated pharma 
group made aware of 
NSP16 data release



Fragalysis downloads:  FAIR and self-documenting
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https://fragalysis.diamond.ac.uk/viewer/react/download/tag/15139fac-7c08-
423d-b04e-46d820e4aef9

https://fragalysis.diamond.ac.uk/viewer/react/download/tag/15139fac-7c08-423d-b04e-46d820e4aef9


Publication lags dissemination lags data generation…
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COVID-19 Cases in UK
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Context-free dissemination creates problems
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£8m Moonshot
£80m ASAP
£800m Shionogi project

https://twitter.com/covid_moonshot/status/1488162170244419595?lang=en


Psychology of publication…
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• Why can journals still charge?
‒ Polemically:  we’re fools  (see what Robert Maxwell did)

‒ But maybe:  we’re trained to be scared/worried

• Why did preprints shoot up in pandemic?
‒ Urgency finally trumped fear???

• Data release: my 20 years of Structural genomics:  release always scary
‒ JCSG, SGC, TEPs, Moonshot



Psychology of publication: fear
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(WSJ)

Data release



Challenge: Juggling consistency vs usage
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Nov 2021 Jan 2022 Feb 2022

Data snapshot

Data download

Computation

Review and 
release data



Evolution of what’s acceptable in 2D plots
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1980s

2000s

2020s



Structural data can/should be SO much richer…
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Open question 2: Discoverability
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• ASAP will generate a LOT of structural data

• How can people know what’s there?

• Googleable snapshots?

• Web 2.0 technologies?

• Page-rank approach?

• Social media approach (“maximize eyeballs”)?



Open question 3: Generate better data?
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• Exploit annotation & exploration
‒ On-platform analysis
‒ Capture of conclusions
‒ Sign-off mechanism
‒ XYZ-located discussion threads

• Annotations can be better – cf. web content annotation (missing blogpost reference…)
‒ Mistreat annotators as low-skilled ➔ poor data, poor “AI”
‒ Embrace annotators as high-skilled ➔ “good” AI becomes achievable

• Converting to reality
‒ Rapid assimilation of annotations
‒ Make implications/outcomes visible to annotator
‒ Implement interrogation of model/rules
‒ Give agency to edit/review

• Is this what Fragalysis should support?  - A big ask…


