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A central hub for biomolecular modelling and simulations

https://bioexcel.eu/

Enabling better science by:

• Improving the performance and functionality of key 
applications

• Providing support to non-experts and advanced users

• Developing user-friendly computational workflows

2015 20262018 2023

Round 1 Round 2 Round 3

Round 1 Round 2 Round 3

https://bioexcel.eu/
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Virtual Screening 
Workflow

• Molecular Structure File format conversions
• Structure Modelling
• Molecular Dynamics
• Quantum Mechanics
• QM / MM
• Trajectory analyses
• Docking
• Free energy 
• Ligand parameterization
• Cheminformatics
• Data analytics 

Biomolecular simulation workflows 
are usually built from a number of 
tools performing different tasks.
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And many many more…
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Shell script:

• Step 1
• Step 2

• Step n (Re)Usability
Interoperability
Portability
Reproducibility
Scalability

Biomolecular workflows: challenges
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FAIR Data Principles
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FAIR Principles for Research Software



https://mmb.irbbarcelona.org/biobb/

A central hub for biomolecular modelling and simulations

Biomolecular workflows: BioExcel
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Best practices in research software/workflows development

Biomolecular workflow

European life sciences infrastructure

https://mmb.irbbarcelona.org/biobb/workflows

https://mmb.irbbarcelona.org/biobb/
https://mmb.irbbarcelona.org/biobb/workflows
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https://mmb.irbbarcelona.org/biobb/

BioExcel Building Blocks: BioBB

1) Building Blocks 2) Workflows 3) Workflow Managers

http://mmb.irbbarcelona.org/biobb/
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• Import Module
• Define: 

- inputs & output paths 
- properties dictionary

• Launch building block

BioBB Syntax
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biobb_common
Common auxiliar functions

biobb_io
Biological databases 

biobb_gromacs
Molecular Dynamics GROMACS biobb_analysis

MD trajectories analysis 

biobb_structure_utils
Modify or extract information 

from PDB

biobb_chemistry
Chemoinformatics functionalities

biobb_model
Molecular Modelling

And many others to come…

biobb_ml
Machine learning

biobb_amber
Molecular Dynamics AMBER

biobb_vs
Virtual Screening

biobb_pmx
Free energy calculations

Release 2024.1

biobb_dna
Nucleic Acids MD 

Trajectory analyses

BioBB Modules (17, Release 2024.1)
biobb_cmip

Molecular Interaction 
Potentials

biobb_cp2k
Quantum Mechanics

biobb_flexdyn
NMA-based conformational 

ensemble generation

biobb_flexserv
Coarse-Grained conformational 

ensemble generation and flexibility 
analysis

biobb_godmd
Coarse-Grained 

conformational transitions
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BioBB Packaging / Containerization

conda install biobb_analysis

conda install biobb_vs

Autodock
Vina

https://mmb.irbbarcelona.org/biobb/documentation/source

https://mmb.irbbarcelona.org/biobb/documentation/source
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Ligand parameterization workflow:

1. Download Ligand Structure
2. Add hydrogen atoms
3. Energetically minimize H atoms
4. Generate parameters
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BioBB Demonstration Workflows https://mmb.irbbarcelona.org/biobb/workflows

- Showing the power of  the 
BioBB library

- Transversal, generic
- Educational purposes 

(not for production usage)

https://mmb.irbbarcelona.org/biobb/workflows
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In general:

• Popular GUI thanks to AI
• Fantastic tool for training
• Inspect Intermediate results
• Interactively modify parameters
• Possibility to run it in myBinder

BioBB workflows with Jupyter Notebooks 
and BioConda

In particular (BioBBs):

• Be familiar with BioBB syntax
• Learn how to build workflows (tutorials)
• Package workflow (Conda)



BioBB Workflows: Tutorials
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Uniform header for all BioBB tutorials:

1) Title and description
2) BioBB modules used
3) Auxiliary libraries used
4) Command lines required to install and

launch
5) Pipeline steps

1)

2)

3)

4)

5)
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Documentation

Execution

Inspection

Pr
oc

es
s

1. Import BioBB module 

2. Define inputs/outputs and properties

3. Launch the building block execution
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Documentation

Execution
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http://nglviewer.org/nglview/latest/

Inspection
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Inspection

https://plotly.com/

https://plotly.com/
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https://mmb.irbbarcelona.org/biobb/workflows

https://mmb.irbbarcelona.org/biobb/workflows
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F: Software, and its associated metadata, is easy
for both humans and machines to find.

A: Software, and its metadata, is retrievable via
standardised protocols.

I: Software interoperates with other software by
exchanging data and/or metadata, and/or
through interaction via application programming
interfaces (APIs), described through standards.

R: Software is both usable (can be executed) and 
reusable (can be understood, modified, built
upon, or incorporated into other software).

Barker, M., Chue Hong, N.P., Katz, D.S. et al. Introducing the FAIR Principles for research software. Sci Data 9, 622 (2022).
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F: Software, and its associated metadata, is easy for both humans and 
machines to find.

Barker, M., Chue Hong, N.P., Katz, D.S. et al. Introducing the FAIR Principles for research software. Sci Data 9, 622 (2022).
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https://workflowhub.eu/

https://workflowhub.eu/
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https://bio.tools/

https://bio.tools/
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https://mmb.irbbarcelona.org/biobb/

https://mmb.irbbarcelona.org/biobb/
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A: Software, and its metadata, is retrievable via standardised protocols.

Barker, M., Chue Hong, N.P., Katz, D.S. et al. Introducing the FAIR Principles for research software. Sci Data 9, 622 (2022).
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I: Software interoperates with other software by exchanging data 
and/or metadata, and/or through interaction via application
programming interfaces (APIs), described through standards.

Barker, M., Chue Hong, N.P., Katz, D.S. et al. Introducing the FAIR Principles for research software. Sci Data 9, 622 (2022).
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1) Building Blocks 2) Workflows 3) Workflow Managers
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R: Software is both usable (can be executed) and reusable (can be 
understood, modified, built upon, or incorporated into other software).

Barker, M., Chue Hong, N.P., Katz, D.S. et al. Introducing the FAIR Principles for research software. Sci Data 9, 622 (2022).
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Reproducibility

https://nbisweden.github.io/

Use / Reuse
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Use / Reuse
Attribution
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MD setup (Protein / DNA) 
(AMBER / GROMACS)
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Water/Ions MIPs / Probes
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BioBB Demonstration Workflows https://mmb.irbbarcelona.org/biobb/workflows

- Showing the power of  the 
BioBB library

- Transversal, generic
- Educational purposes 

(not for production usage)

https://mmb.irbbarcelona.org/biobb/workflows


Conclusions

§ Science is going towards FAIR. 
§ Research software and workflows should follow the trend. 

§New technologies are helping
(GitHub, packages, containers, software registries, etc.).

§ The collection of BioBB workflows is a proof of concept. 
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More about BioBB & 
BioExcel

• BioExcel Website:
https://bioexcel.eu/

• BioBB Website:
https://mmb.irbbarcelona.org/biobb/

• BioBB Webinar: 
https://bioexcel.eu/webinar-computational-biomolecular-simulation-workflows-with-bioexcel-building-blocks-2020-09-10/

https://bioexcel.eu/
https://mmb.irbbarcelona.org/biobb/
https://bioexcel.eu/webinar-computational-biomolecular-simulation-workflows-with-bioexcel-building-blocks-2020-09-10/
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Just accepted!
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