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Why is it important to predict structures?
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An explosion of Al tools for protein prediction
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Why running structure prediction tools is hard?



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

AlphaFold2

nf-co re/ f ColabFold (wet)  AlphaFlds
™ RoseTTAFold2NA HelixFold3
proteinfold

Prepare

AlphaFold2
Pred

Comparison
Report
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Report
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mmmmm  Combined: MS A Search + Model Inference Split: ColabFold MS A Search + Model Inference
mmmmm  Split: AlphaFold2 MS A Search + Model Inference mmmmm  pLM: Protein Language Model



nf-core/ =
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nextflow
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REPORTING EXAMPLE

Protein structure comparison Guides  Proteinfold  About

Navigation

Scroll up/down to zoom in and
out

Click + drag to rotate the
structure

CTRL + click + drag to move
the structure

Click an atom to bring it into
focus

Display

Spin @ Light
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A real application: predict a molecular E
inventory of an organism B
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Community built pipelines, community level benefits
Open Source development delivers benefits for everyone

<3 Reusing instead of reinventing
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Paper herel

Collective maintenance makes pipelines last

Langer et al. Genome Biology ~ (2025) 26:228
https://doi.org/10.1186/s13059-025-03673-9
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Langer et al. Genome Biology ~ (2025) 26:228
https://doi.org/10.1186/s13059-025-03673-9

SciLifeLab (SE)

QBIC (DE)

eGenesis (US)

Francis Crick Institute (UK)
Boehringer Ingelheim (DE)
Flomics (ES)

Medical University of Lodz (PO)
Axcella (US)

NextRNA Therapeutics (US)
INRAE (FR)

Segera (ES)

CRG (ES)

Ambys Medicines (US)
Computomics (DE)

The Roslin Institute (UK)

Organisation

Current development

team:

Regulati

nf-core/ <
smrnaseq

Paper herel

Join us:

: -

https://nf-co.re/join

#proteinfold-dev

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

CRG[’ Luisa Santus
wemne  Emilio Palumbo

2017 2018 2019 2020 2021
Timeline

upf.| Patri
Bota

Jose Espinosa-Carrasco

2022 2023 2024

ot
https://nf-co.re/join/slack
_ E #proteinfold

Keiran N. \ Australian
BioCommons :
mm Rowell ' N Martin
) Joshua Caley Ziad Al Bkhetan 4 Steinegger

Thomas Litfin
The pipeline is open to ideas and contributions!!!



Paper in preparation

nf-core/proteinfold: a bioinformatics best-practice analysis pipeline

for protein 3D structure prediction

Authors and Affiliations:

Athanasios Baltzis', Jose Espinosa-Carrasco’, Luisa Santus’, Leila Mansouri’, Martin
Steinegger®#, Harshil Patel®, Toni Hermoso Pulido', Julia Ponomarenko', Emilio Palumbo’,
Emyr James', Patricia Mirela Bota?, Baldo Oliva?, Minh Vu®, Keiran N. Rowell’, Joshua Caley’,
Nathan Glades’, Thomas Litfin’, Georgie Samaha®®, Mitchell J O'Brien®®, Nigel Ward®,
Katharine A Michie'®, Steven Manos'", nf-core community*, Ziad Al Bkhetan'*, Cedric
Notredame'?

Abstract

The advances in deep learning frameworks have revolutionised protein studies and
contributed to unprecedented accurate predictions of protein structures. Leveraging these
advancements, we introduce here a new nf-core pipeline allowing the deployment of three
main publicly available resources: AlphaFold2, ColabFold and ESMFold. This pipeline
enhances accessibility to these tools by addressing issues related to dependencies on
third-party software and databases as well as facilitating the deployment on a variety of
platforms including HPC, clouds and personal workstations. nf-core/proteinfold
(https:/github.com/nf-core/proteinfold), is a Nextflow pipeline developed by the nf-core
community according to its guidelines. As such, it supports scalable, portable and
reproducible computation. These best-practice guidelines ensure that the pipeline is properly
optimised for execution on the major cloud providers as well as HPC infrastructures. We
foresee that this development endeavour will have a significant impact on a variety of
biological analyses based on protein structures by granting access to an open-source,
community-developed resource to obtain protein folds.



Future directions

*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)
e Expand collaboration with PDBe (hackathon planned for next year)
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Questions?






