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Comparative study of wild-type and mutant human
carbonic anhydrase Il enzymes using molecular
dynamics simulation
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Abstract: The human enzyme carbonic anhydrase Il (HCA Il) is a cytosolic protein located in the
membrane of red blood cells, and it is involved in various physiological and pathological processes. It can
catalyze the reversible hydration of carbon dioxide efficiently. Given the critical role of the HCA II,
computational methods such as molecular dynamics simulation (MD) are used to study the structure and
dynamics of the wild-type and the mutant enzymes. Based on the previous experimental studies, mutant
enzymes enhance Kinetic activity or decrease stability. Before MD, quantum mechanics studies were
performed. The native enzyme was in a stable state after MD in terms of potential energy and Gibbs-free
energy. As evidenced by RMSD, RMSF, and Rg, One of the mutated enzymes that affect the activity of
the enzyme has more stability, less fluctuation, and less Rg than other enzymes. In two other mutants that
also affected the stability of the enzyme, compared to the previous two enzymes, lower stability, more
fluctuations, and potential energy level were observed, which caused the instability of these enzymes
during the simulation. These results can help in the engineering and design of new variants of carbonic
anhydrase enzyme.
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