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2008 - 2012

INB: A National Network for coordination, integration and development of 
Spanish Bioinformatics Resources in genomics and proteomics projects. 

Web – Services:
A software system designed to 
support interoperable machine-to-
machine interaction over a network.

Story – Web Services in Bioinformatics
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2008 - 2012

Workflows
Set of Web Services

§ Joining several little pieces (web-services)…

§ …we can build a workflow.

‘Human Microarray 
CEL file to candidate 
pathways.’

• MicroArray Data.

• R statistics.

• Databases Connection.

www.myexperiment.org

https://www.myexperiment.org/workflows/10.h
tml Apache Taverna

http://www.myexperiment.org/
https://www.myexperiment.org/workflows/10.html
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2008 - 2012

Protein Structure Protein-Solvent System Protein Dynamics
(Trajectory)

Preparation MD run Trajectory Analysis

Trajectory Analysis

Story – Integrating Structure / Dynamics
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2008 - 2012

Story – MD Web Services!
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2008 - 2012

Scripting (Perl) MDWeb (GUI)
########## getStructurePDB Service ##########

print "\n1.- Running getStructurePDB Service...\n";

my $object = Object->new($pdb,'PDB');

my $pdbStruct = getStructureFromPDB (
'structure' => $object
) -> {'structure'};

if ($@) {
print "Service execution failed:\n$@";
exit;

}

print OUT "\#getStructureFromPDB:\n";
print OUT $pdbStruct->content;

MDMoby

Story – Using MD Web Services
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2008 - 2012

BioExcel Webinar Series #3: Atomistic Molecular Dynamics Setup with MDWeb

Story – MDWeb & MDMoby
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2016 - 2020

A central hub for biomolecular
modelling and simulations

BioBB – BioExcel Building Blocks
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2016 - 2020

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

biobb_amber
Molecular Dynamics AMBER

biobb_vs
Virtual Screening

biobb_pmx
Free energy calculations

biobb_dna
Nucleic Acids MD 

Trajectory analysesbiobb_cp2k
Quantum Mechanics

biobb_ml
Machine learning

BioBB – Modules / Packages
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biobb_vs
Virtual Screening

BioBB – Modules / Packages

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

https://mmb.irbbarcelona.org/biobb/documentation/source
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biobb_gromacs
Molecular Dynamics GROMACS

BioBB – Modules / Packages
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2016 - 2020

BioBB - Demonstration (Transversal) Workflows
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2016 - 2020

Story – BioExcel Building Blocks (BioBB)

BioExcel Webinar Series #48: Computational biomolecular simulation workflows with BioExcel building blocks
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2020 - 2023

Main objectives:

• Use BioBB to update/replace old MDMoby/MDWeb
• New program versions
• Extended functionalities
• REST-API vs old SOAP Web Services
• New web-based technology (GUI)

• Offer easy access to biomolecular simulation processes

BioBB REST-API BioBB Workflows GUI

Aim – Joining forces: MDWeb/MDMoby with BioBB
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BioBB API Concept Implementation Usage

BioBB REST-API



§ Remote and programmatic access to biomolecular simulation processes

§ Processes are run in the provider’s infrastructure (with limitations)

§ No needs of any installation / deployment

22

Programmatic Access

BioBB REST-API – Concept
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https://blog.hubspot.com/

https://www.ebi.ac.uk/pdbe/api/pdb/entry/summary/2vgb

https://mmb.irbbarcelona.org/biobb-api/rest/v1/

BioBB REST-API – Endpoints

https://www.ebi.ac.uk/pdbe/api/pdb/entry/summary/2vgb
https://mmb.irbbarcelona.org/biobb-api/rest/v1/
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BioBB REST-API



25

https://mmb.irbbarcelona.org/biobb-api/rest/v1/

BioBB REST-API – Implementation

https://mmb.irbbarcelona.org/biobb-api/rest/v1/
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BioBB REST-API – Implementation

Ti
m
e



Index

27

BioBB API Concept Implementation Usage

BioBB REST-API



29

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

BioBB REST-API – Usage

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

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

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

BioBB REST-API – Usage

https://mmb.irbbarcelona.org/biobb-api/
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Run example: find pockets in a protein (with fpocket)– Step 1: Select Tool (Building Block)

BioBB REST-API – Example



– Step 2: Upload Data (Files)
Run example: find pockets in a protein (with fpocket)

BioBB REST-API – Example
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– Step 3: Check Status (polling) Run example: find pockets in a protein (with fpocket)

BioBB REST-API – Example



– Step 4: Retrieve Data
Run example: find pockets in a protein (with fpocket)

BioBB REST-API – Example
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BioBB REST-API – Jupyter Notebooks



38
BioBB REST-API – Jupyter Notebooks
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BioBB REST-API – Jupyter Notebooks Tutorials
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BioBB REST-API – Jupyter Notebooks Tutorials
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BioBB Wfs Concept Implementation Usage

BioBB Workflows GUI



§ Web-based graphical access to pre-configured biomolecular simulation workflows

§ Workflows are run in the provider’s infrastructure (with limitations)
[but can also be downloaded to be run locally]

§ Personal workspace with user’s projects

§ No needs of any installation / deployment

§ Connection to external (HPC) clusters

Web-based GUI access

BioBB Workflows GUI – Concept
43
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BioBB Workflows GUI
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https://mmb.irbbarcelona.org/biobb-wfs

BioBB Workflows GUI – Implementation

MDsrv: visual sharing and analysis of molecular dynamics simulations
Nucleic Acids Research, Volume 50, W1, 2022, W483–W489

https://mmb.irbbarcelona.org/biobb-wfs
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Collection of Demonstration (Transversal) Workflows 

BioBB Workflows GUI – Implementation

• MD setup (Protein / DNA)
§ Amber
§ Gromacs
§ Mutation(s)

• Ligand parameterization
• Protein-Ligand Docking
• MD trajectory analyses
• DNA helical parameters
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BioBB Workflows GUI
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BioBB Workflows GUI – Usage

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

https://mmb.irbbarcelona.org/biobb-wfs/
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BioBB Workflows GUI – Usage

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

https://mmb.irbbarcelona.org/biobb-wfs/
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BioBB Workflows GUI – Example
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BioBB Workflows GUI – Example
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BioBB Workflows GUI – Example
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BioBB Workflows GUI – Example
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BioBB Workflows GUI – Example
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BioBB Workflows GUI – Example
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BioBB Workflows GUI – Example
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BioBB Workflows GUI – Results
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BioBB Workflows GUI – User Account
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BioBB Workflows GUI – Personal Workspace
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BioBB Workflows GUI – Remote Cluster (HPC) Execution
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§ Remote and programmatic access to 
biomolecular simulation processes

§ Processes are run in the provider’s 
infrastructure (with limitations)

§ No needs of any installation / 
deployment

62
Conclusions – Summary

Summary

§ Web-based graphical access to pre-
configured biomolecular simulation 
workflows

§ Workflows are run in the provider’s 
infrastructure (with limitations)   
[but can also be downloaded to be run locally]

§ Personal workspace with user’s projects
§ No needs of any installation / deployment
§ Connection to external clusters

BioBB REST-API BioBB Workflows GUI

https://mmb.irbbarcelona.org/biobb-api/ https://mmb.irbbarcelona.org/biobb-wfs/

https://mmb.irbbarcelona.org/biobb-api/
https://mmb.irbbarcelona.org/biobb-wfs/


Acknowledgments

63

Prof. Modesto Orozco Genís Bayarri

Conclusions – Acknowledgments

Prof. Josep Lluís Gelpí
Pau Andrio



Questions / Suggestions

64
Conclusions – Questions / Suggestions

adam.hospital@irbbarcelona.org

§ What functionality/workflow would you like to see integrated in these tools? [Add]

§ I would consider using them only if …………………. [Change]

§ I find them useful / not useful because ………………… [Feedback]

mailto:Adam.hospital@irbbarcelona.org

