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Introduction

• Abundant new information on the structure 
and dynamics of living cells are currently 
available

– Aided by advances in Microscopy & Molecular biology.

• Computational approaches are needed to 
link all these new data

• Issues in computational approach: Cell 
systems are complex

– Interdependent chemical reactions and structural 
components regulates cell processes



Introduction

• Spatiotemporal computational approaches ‐
one way to answer the complexity

• Partial differential equations ‐ defines 
concentration changes in space and time.

– ODEs can define reactions, membrane transport 
and electrical potential

– Diffusion of molecules within complex geometry 
defined by using PDEs



Research background – Mitochondria 
cristae structure



Research Questions



Previous Work 



Model Development



Model Development

Model Geometry



Model Development



Model Development

Example: For complex I the reaction rate is defined as



Results – Effect of the tubular junction on 
ADP concentration



Results – Effect on membrane 
potential

Effect of diameter of tubular connection on potential
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Potential change at various points on the inner membrane and cristae
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Conclusion and Further Work
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