2012 2014

Development of mathematical tools for reaction pathway network
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We studied the pathway network of cell molecules. First, we approached the
activation of the degradation enzyme for basement membrane. The malignant tumor is provided with clonal
growth, motility, and metastatis. Invasion arises at the early stage of metastatis, where tumor cell
forms invadopodia to begin ECM degradation. MT1-MMP is the membrane protein with over expression inside
the invadopodia. One of its main role is the activation of MMP2, the secretor degrdation enzyme of the
basement membrane. This process is achieved under the presense of the third molecule, TIMP2. Based on
this biological model, we constructed mathematical model using the law of mass action. In this modeling
we applied the same reaction rates of the fundamental process to the polymerization. Mathematical
analysis, however, revealed that the system is completely integrable by three fundamental equations.
Generalization to the N-system and comparison to PySB is also done.
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