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Molecular simulations 
of peptides and proteins 
with Molecular Fragment 
Dynamics (MFD) 

Molecular Fragment Dynamics (MFD) is a mesoscopic simulation technique based on Dissipative Particle Dynamics. The method has 
been shown to successfully describe the phase behaviour and interfacial tensions of large chemical systems in good agreement with 
experimental results. Unlike Molecular Mechanics a MFD simulation is based on “coarse-grained” molecular fragments rather than 
“fine-grained” atom types. 
The current MFD fragment definition (QSmiles) is based on a SMILES like one-dimensional line notation which is visualized with the 
Structure Diagram Generator of the Chemistry Development Kit (CDK). For an extension of the MFD technique to chemical ensemb-
les containing peptides and proteins an appropriate molecular fragment cheminformatics tool for their design is in need. 
This work provides an editor for the construction of peptides and proteins from molecular fragments. It includes building blocks for 
all 20 proteinogenic amino acids, their charged species and disulfide bonds. A flexible input of one-letter and three-letter amino acid 
codes is supported. Additionally, the editor has the capability to set charges of side chains manually or automatically. 
Besides the manual design of  peptides or proteins, an interface for the Protein Data Bank (PDB) is provided. Structures can be down-
loaded by their specific PDB-ID or from the PDB web page. Furthermore, a Jmol based viewer is available for investigations on protein 
structure. Also here, the conversion to QSmiles is performed automatically inlcuding charges and spacial data.

Kontakt Westfälische Hochschule
Prof. Dr. Achim Zielesny
August-Schmidt-Ring 10
45665 Recklinghausen

Westfälische Hochschule
University of Applied Sciences
Fachbereich Elektrotechnik und 
angewandte Naturwissenschaften

Autoren: Andreas Truszkowski 1, Annamaria Fiethen 2,Hubert Kuhn 2, Achim Zielesny 3, Matthias Epple 1

1 Inorganic Chemistry and Center for Nanointegration, University of Duisburg-Essen, Essen, 45141, Germany
2 CAM-D Technologies, Essen, 45117, Germany

3 Institute for Bioinformatics and Chemoinformatics, Westphalian University of Applied Sciences, Recklinghausen, 45665, Germany

Tel.: 02361-915-530
Mail: achim.zielesny@w-hs.de
www.bio.w-hs.de
www.w-hs.de

Classification of  Molecular Fragment Dynamics (MFD) into computational 
chemistry methods ordered  by their temporal resolution and spacial scale. Fragmentation scheme of the amino acid asparagine. 

Conversion example of raw protein data into charged QSmiles. Based on Jmol, an interface for protein visualisation  is available.




