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Matrix metalloproteinase-2 (MMP-2) and matrix metalloproteinase-9 (MMP-9) belong to a well documented family of enzymes responsible for the proteolytic processes
that occur in the extracellular matrix (ECM) of arterial vessel walls. In arterial aneurysm formation, the biochemical reactions of MMP-2 and MMP-9 are known to play a
vital role in the process of collagen, gelatin and elastin breakdown which lead to the ballooning of the artery and eventual rupture. A computational model of the
biochemical pathways involved in activation and inhibition of these proteases provides the user with a tool to determine the conditions under which these proteolytic
processes are optimized. After investigation and implementation of a MMP-2 model for proteolysis of collagen type | published in the literature, my project was to
develop a similar model for MMP-2 and MMP-9 for the proteolysis of collagen type 1V, the predominant protein involved in the ECM of vascular tissue.
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v/ This project also has important implications for other diseases processes
involving matrix metalloproteinases such as arteriosclerosis, angiogenesis in
tumor formation, and some orthopedic diseases.

The Research Alliance in Math and Science program is sponsored by the Mathematical, Information, and Computational Sciences Division, Office of Advanced
Scientific Computing Research, U.S. Department of Energy. The work was performed at the Oak Ridge National Laboratory, which is managed by UT-Battelle, LLC
under Contract No. De-AC05-000R22725. This work has been authored by a contractor of the U.S. Government, accordingly, the U.S. Government retains a
nonexclusive, royalty-free license to publish or reproduce the published form of this contribution, or allow others to do so, for U.S. Government purposes.




