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Why is it important to predict structures?

AI methods revolutionised structural biology

Experimental 
PDB 
200K 
structuresAlpha Fold DB 
200M+ structures 
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An explosion of AI tools for protein prediction

Computing structures is all about 
trade-offs:
                  speed ⚔ accuracy ⚔ cost 
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Why running structure prediction tools is hard?



Alphafold2

Alphafold3

Colabfold

Boltz 1

Boltz 2

Helixfold

Esmfold

Rosettafold2na

RosettafoldAA
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tensorflow scipy

wandb pytorch

uniprot30 pdb70
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uniclust30pdbseqres

mgnify bfd pdb_mmcif

Multiple dependencies on several software libraries and databases!!!
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*Current development versión 
(release planned for following 

weeks)
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DBs and 
parameters
downloads

Easy 
configuration
(e.g. gpu/cpu)

Containarized
Software and 
dependencies

Enables
methods

benchmarking

Provides
reporting
capabilities

Part of 
nf-core



REPORTING EXAMPLE 
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Keiran
Rowel

l

Sequence genome

4544 proteins
(Nerearchaeum 
marumarumayae)

 

A real application: predict a molecular 
inventory of an organism

Struct. Pred. Struct. Search
(Foldseek)

Struct. Bio. Analysis
ReportsA mix of AlphaFold2, 

ESMFold and AlphaFold3 

Do eukaryotic cells evolved via symbiosis between sulfate-reducing bacteria and hydrogen-producing 
archaea?
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Community built pipelines, community level benefits
Open Source development delivers benefits for everyone

♻ Reusing instead of reinventing

✅ Reproducible across sites and systems

✨ Lower maintenance through shared standards

🔍🤖 More reliable through review and automated testing

 👁 More transparent and auditable science

⬇ Lower long-term maintenance costs through shared 
improvements



Collective maintenance makes pipelines last



Collective maintenance makes pipelines last

Current nf-core/proteinfold development 
team:

Martin 
Steinegger

Luisa Santus
Emilio Palumbo
Jose Espinosa-Carrasco

Ziad Al Bkhetan

Keiran N. 
Rowell
Joshua Caley
Thomas Litfin

Patri 
Bota



Collective maintenance makes pipelines last

https://nf-co.re/join

https://nf-co.re/join/slack
#proteinfold
#proteinfold-dev

https://github.com/nf-core/proteinfold

The pipeline is open to ideas and contributions!!!

Current development 
team:

Martin 
Steinegger

Luisa Santus
Emilio Palumbo
Jose Espinosa-Carrasco

Ziad Al Bkhetan

Keiran N. 
Rowell
Joshua Caley
Thomas Litfin

Patri 
Bota

Join us:
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Paper in preparation



•Release version 2.0.0 

•Submit paper

•Threshold base runs

•Option to benchmark prediction accuracy against input experimental 
structure

•Option to provide input MSA in a3m format (e.g. for Colabfold)

•Extend pTM/iPTM data in report (e.g. region specific selection)

•Expand collaboration with PDBe (hackathon planned for next year)
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Future directions
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Questions?
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