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Molecular Dynamics Data Bank. The European 
Repository for Biosimulation Data



What is the MD data?
Topology

- Atom names
- Atom elements
- Atom charges
- Atom bonds (sometimes)
- Residue names
- Residue numeration
- Chain names (sometimes)
- Other constants

Trajectory

- Coordinates
- Other non-constants

Simulation parameters

- Force field(s)
- Temperature
- Pressure
- Other constants



Topology

Each line defines an atom

Residues are defined by 
several lines (atoms)



Trajectory

Each 3 coordinates 
define the position 
of 1 atom (x, y, z)



Trajectory
Protein: 7217 atoms System: 187575 atoms

Add water 
and ions



Trajectory

187575 atoms x 3 coordinates per atom = 562725 coordinates

1000 ns of total simulation / 0.1 ns per frame = 10000 frames

5627250000 coordinates * 4 bytes per coordinate =
22509000000 bytes = 22.509 Gb

562725 coordinates per frame * 10000 frames =
5627250000 coordinates



Topology + Trajectory

If we have the topology and the 
trajectory we can combine both 
to display the simulation results



Simulation parameters



Additional data

- Burocratic metadata

- Protein sequence references

- Non-classical MD annotations

- A lot of analyses
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Data life cycle
Protein: 7217 atomsSystem: 187575 atoms

Remove 
water and 

ions
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Data life cycle

- Download raw data and have a look

- Merge files and parse/convert formats

- Filter target atoms

- Imaging and fitting

- Check and fix/standarize topology and trajectory

- Analyze data

- Publish curated data and analyses
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The MD database

Hands on: Using the API


