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Lesson 3: MM/PBSA calculation using
gmx_MMPSA

General Information about gmx_MMPBSA 

• gmx_MMPSA is a tool based on AMBER's MMPBSA.py aiming to perform end-state 
free energy calculations with GROMACS files.

• It is compatible with all GROMACS versions and requires AmberTools (version 20 or 
higher).

• Uses sander to calculate energy values

• Has analysis tools: ex: interactive visualization of per-residue energy contributions 
on the PDB structure using PyMOL, interactive charts
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Workflow for gmx_MMPBSA

Topology 
Preparation

•Convert GROMACS topology with parmed into amber topology
•Creating complex, receptor and ligand protein structure files

Trajectory 
Preparation

•Post Processing the trajectory file (Removing water molecules etc.)
•Convert GROMACS trajectory with cpptraj into amber trajectory

Calculations

•Calculating the gas-phase energy with sander
•Calculating the PB or GB 

•Calculate the SASA term

Visualization

Analysis

•Analysis of the results and exporting to text, pdb files etc.
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What programs do you need?

Requirements

• GROMACS (series 4.x.x or 5.x.x or 20xx.x)

• AmberTools ≥ 20

• python ≥ 3.11

• mpi4py=4.0.1 for multicore computations

https://manual.gromacs.org/
https://manual.gromacs.org/
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How to install gmx_MMPSA on HPC

https://valdes-tresanco-ms.github.io/gmx_MMPBSA/dev/installation/

• Download environment yml file (env.yml) that contains dependency information

• Load anaconda

$ module load ANACONDA/Anaconda3-2024.06-1-python-3.12

$ source /ari/progs/ANACONDA/Anaconda3-2024.06-1-python-3.12/etc/profile.d/conda.sh

• Create a new environment and use the *.yml file to install dependencies

$ conda env create --file env.yml

• To use gmx_MMPBSA, just activate the environment

$ conda activate gmxMMPBSA
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How to install gmx_MMPSA on HPC

https://valdes-tresanco-ms.github.io/gmx_MMPBSA/dev/installation/

• Alternatively use pip

• Create a new environment and activate it

$ conda create -n gmxMMPBSA python=3.11.8 -y –q

$ conda activate gmxMMPBSA

Install mpi4py and AmberTools

$conda install -c conda-forge "mpi4py=4.0.1" "ambertools<=23.3" -y -q
Install dependencies for ploting

$ conda install -c conda-forge "numpy=1.26.4" "matplotlib=3.7.3" "scipy=1.14.1" "pandas=1.5.3" "seaborn=0.11.2" -y -
q

(Optional) Install GROMACS

$ conda install -c conda-forge "gromacs<=2023.4" pocl -y –q

$ python -m pip install gmx_MMPBSA
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gmx_MMPSA input file

mmpbsa.in
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Slurm file

• Load necessary modules

• Here is the parallelized version of MMPBSA computation
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Output log file
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