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ABSTRACT  

 

We present a method for three-dimensional visualization of molecular biology processes modelled by 

chemical kinetic equations. To implement this visualization, we develop software in C# and a database of 

three-dimensional forms that model molecular complexes. The quantitative parameters in our 

visualization scheme are determined from kinetic equations governing the participating components, so 

our visualization is not only qualitative but also quantitative. As a case study, we visualize a mathematical 

model for mitochondria-dependent apoptosis (programmed cell death) proposed by Bagci et all [1].  
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1 GENERAL  

 

Visualization of biochemical processes is important for understanding various phenomena in living 

organisms. A large number of models have been developed that are based on differential equations of 

chemical kinetics, and can be expressed in a uniform notation using CellML language [2]. Software 

products like OpenCell [3] solve models defined in CellML. However, their output is in the form of 

graphs showing time dependences of component concentrations. This gives quantitative description but 

doesn’t provide rich visual presentation. 

Their relative sizes and velocities are proportional to their real parameters taken from chemistry, and 

their amount on screen is determined by their concentrations taken from the solutions of the kinetic 

equations. The software is written in C#. Unity game engine is used for 3D animations. The program 

works with any molecular shapes stored in COLLADA format. We also develop a database of common 

molecular complexes in COLLADA format. The database is open source so anyone can add other 

molecules into it. 

 
FIGURE 1 3D ANIMATION OF INTERACTING MOLECULES 
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2 CONCLUSION  

 

The visualization method and software we develop contains both qualitative three-dimensional rendering 

of reacting molecules and quantitative correspondence with their dynamics obtained from chemical 

kinetic equations. This software will be helpful in design of new medications as well as in medical 

education.  
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