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Agenda

Session 1 (lecture):

Interoperable and reproducible biomolecular 
simulation workflows using BioBB
• Workflows & Biomolecular workflows
• BioBB library
• BioBB workflows

o Demonstration workflows (JN)
o Pre-exascale workflows (HPC)

Session 2 (hands-on):

Hands-on session on BioBB workflows:
• BioBB demonstration workflow tutorial: 

GROMACS Protein-ligand complex MD setup
• Quick view on BioBB workflow collection

o Jupyter Notebooks
o Pure Python (High Throughput)
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TRUBA OpenOnDemand https://openondemand.yonetim/pun/sys/dashboard 

1) Connect to 
OpenOnDemand platform

https://openondemand.yonetim/pun/sys/dashboard
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2) Jupyter Notebook - BioExcel
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git clone https://github.com/bioexcel/biobb_wf_protein-complex_md_setup.git

3) Clone BioBB Workflow
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4) Deploy BioBB Workflow Jupyter Notebook

Path: biobb_wf_protein-complex_md_setup/biobb_wf_protein-complex_md_setup/notebooks/biobb_wf_protein-complex_md_setup.ipynb
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BioBB Demonstration Workflows

• MD setup (Protein / DNA) (AMBER / GROMACS)
• Ligand parameterization
• Protein-Ligand Docking
• Free energy calculations
• DNA helical parameters
• Conformational Ensemble generation

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

https://mmb.irbbarcelona.org/biobb/workflows
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GROMACS Protein-Ligand MD Setup

• Complex: T4 Lysozyme (3HTB) with 2-propylphenol (JZ4)
• Ligand parameterization (ACPype)
• GROMACS MD Setup (Min + NVT eq + NPT eq + unrestrained short MD)



Questions (1)
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❑   Have you ever setup/run a MD simulation using GROMACS before? (Y/N)

❑   Have you ever setup/run a MD simulation using other MD packages 
(AMBER, NAMD, DESMOND…)? (Y/N)

❑   Have you ever setup/run a MD simulation of a protein-ligand complex? 
(Y/N)

YES = 



Index
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• Part 1: Install and launch the workflow
o Conda Environment
o Jupyter Notebook

• Part 2: Download PDB and fixing structure
• Part 3: Generating topologies

o Protein
o Ligand

• Part 4: Generating protein-ligand complex structure
o Ligand Position Restraints
o MD ready structure

• Part 5: System Topology
• Part 6: MD Setup & Run
• Part 7: Trajectory (basic) analyses



Questions (2)
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❑   Are you familiar with Linux OS? (Y/N)

❑   Have you ever used Conda packages/environments before? (Y/N)

❑   Have you ever used Jupyter Notebooks before? (Y/N)

YES = 



Part 1: Install and launch the workflow

Using TRUBA resources:
1) Connect to OpenOnDemand platform

2) Open Jupyter Notebook – BioExcel

3) Clone BioBB Workflow

4) Deploy Jupyter Notebook

At home:
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AnaConda3 installation: https://mmb.irbbarcelona.org/biobb/availability/tutorials  

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


Questions (3)

13

YES = 

❑   Have you been following so far? (Y/N)

❑   Are you familiar with PDB files and their content? (Y/N)

❑   Do you use graphical interfaces in your everyday work? (Y/N)
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Part 2: Download PDB, check the structure, and generate 
protein topology

https://mmb.irbbarcelona.org/biobb-wfs/structure/step1 

https://mmb.irbbarcelona.org/biobb-wfs/structure/step1


Questions (4)
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YES = 

❑   Have you been following so far? (Y/N)

❑   Have you ever parameterized a small molecule? (Y/N)
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Part 3: Parameterizing small 
molecule (topology)



Questions (5)

17

YES = 

❑   Have you been following so far? (Y/N)

❑   Are you familiar with the concept of restraints in MD? (Y/N)

❑   Are you familiar with the concept of force field parameters? (Y/N)
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Ligand Restraints Structure – Topology atom 
names matching

Part 4: Generating protein-ligand complex structure



Questions (6)
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YES = 

❑   Have you been following so far? (Y/N)

❑   Have you ever setup/run a MD simulation of a protein-ligand 
complex using GROMACS? (Y/N)
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Part 5: Generating protein-ligand complex topology



Questions (7)
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YES = 

❑   Have you been following so far? (Y/N)

❑   Did you follow the previous GROMACS hands-on session? (Y/N)
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Part 6: MD Setup



Questions (8)
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YES = 

❑   Have you been following so far? (Y/N)

❑   Are you familiar with GROMACS analysis tools? (Y/N)

❑   Are you familiar with imaging process (periodicity issues)? (Y/N)
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Part 7: Trajectory post-processing



Final Questions
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YES = 

❑   Have you been able to follow the tutorial? (Y/N)

❑   Would you like to know more about the BioExcel Building Blocks? (Y/N)

Follow up:

• https://ask.bioexcel.eu/c/BioExcel-Building-Blocks-library
• https://github.com/bioexcel/biobb/issues

https://ask.bioexcel.eu/c/BioExcel-Building-Blocks-library/
https://ask.bioexcel.eu/c/BioExcel-Building-Blocks-library
https://github.com/bioexcel/biobb/issues
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