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Computational Biochemistry

Dr. Michael C. OWEN

Lecturer

Michael C. Owen, Senior Researcher and Group Leader, Institute of Higher Education and
Industrial Cooperation.

room: Building A2, Room B3.

e-mail:

phone: +36 46 565-111/1141

WWW:

Recommendation

The lecture is proposed for all students of the Kerpely Doctoral School, with a special focus
on students interested in chemistry and computer simulations.

Language
English.

Scope

The main goal of the course is to provide students with an overview of modern molecular
dynamic (MD) simulation tools and apply them to biopolymers, condensed phases and
biological macromolecules.

Methodology

The course is conducted through in-person lectures and practical sessions. The lectures
and practices are structured to provide a comprehensive understanding of simulation
methods. Students are then trained to apply these methods to the GROMACS software
package, enabling them to apply their knowledge practically to systems of interest.

Topics
1. Introduction to MD Simulations.
2. Applications of MD within the GROMACS software package.
3. MD Simulations of Proteins and Biopolymers.
4. MD Simulations of Condensed Phases.

5. Applications of Advanced Sampling Techniques.
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Exam
Project work.

Complex exam questions

1. Explain what is the simulation box and its requirements. What are periodic boundary
conditions? What is its purpose? What are its considerations with respect to the
molecules in MD simulations?

2. Explain four limitations or approximations used in MD simulations.

3. Explain how proteins are polymers. How can the study of proteins translate to the
structure and properties of polymers? Give specific examples.

4. What is a potential energy surface? Use a diagram and an example in your
explanation.

5. Explain what is the simulation box and its requirements. What are periodic boundary
conditions? What is its purpose? What are its considerations with respect to the
molecules in MD simulations?
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