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Aims Studies based on thermal stability are considered as one of the methods for investigating
the physicochemical properties of proteins in biotechnology. The aim of this study was to
evaluate the effect of replacement of Arginine 39 amino acid with lysine on the heat denaturation
of mnemiopsin photoprotein 1.
Materials & Methods In the current experimental study, R39K mutated mnemiopsin was
compared with wild protein (in which arginine 39 amino acid was converted to the lysine
amino acid). In order to investigate the effect of mutation on the content of the secondary
structure, a rotation interpolation method was used. To investigate the possible changes in the
rate of thermal stability of mutated and wild proteins, heat denaturation measurements were
performed by differential scanning calorimeter. Bioinformatics software were used to compare
the structure of two types of proteins.
Findings The mutated R39K compression decreased in comparison with wild protein. No
significant change was observed in the values of thermodynamic parameters, especially Tm.
The upward movement of arginine 187 amino acid in the mutated protein decreased the
thermal stability of this protein. Increasing the accessible surface of lysine 188 in the mutated
protein increased its stability.
Conclusion In thermal stability of the R39K mutated protein, various factors are effective,
including the molecular movements of amino acids, their accessible surface, and the content
of the secondary structure of protein stabilizing. This mutation reduces the mutated R39K
compression rather than the wild protein; increasing ASA related to Lys188 amino acid in the
mutated R39K compared with wild protein increases protein stability, but reducing the amount
of secondary structure in this mutated, accompanied by an increase in the molecular upward
movement in the Arg187 amino acid serves to reduce the stability of this mutated.
Keywords Thermal Stability; Mnemiopsin; Molecular Movements; Accessible Surface; Differential
Scaling Calorimetry
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