Engineering of surface carboxyl groups of invertase from Aspergillus niger: Effect on thermostability and thermophilicity
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I. Abstract Body (up to 250 words)
Hydrophobic contents are highly significant for the stability of enzymes. Aliphatic (ethylenediamine and glycinamide) as well as aromatic (aniline) nucleophiles were used to modify the carboxyl groups by crosslinking with the purified A. niger invertase in the presence of 1-ethyl-3(3-dimethylaminopropyl) carbodiimide (EDC). The Ea was determined by Arrhenius plots, and it was minimum (10.97 kJ mol-1) for aniline coupled invertases as compared to control and all other carboxyl group modified invertases. The unmodified invertase had pH range of 3.5–5.5, while pH range for modified invertases was also shifted towards the basic side; aniline gave a range of 3.5–6.5. The pKa values of ionizable groups of active site residues were determined by applying Dixon plot. It was observed that increase in hydrophobicity (aromatic interactions) due to aniline coupling, ethylenediamine and glycinamide coupling (aliphatic interactions) decreased the Vmax of invertase. The lowest Vmax (154 U mg-1 min-1) was found for aniline coupling. The Km for sucrose hydrolysis was also decreased for all engineered invertases as compared to control. The specificity constant (kcat/Km) was highest (206553) for control as compared to all modified invertases. The enthalpy of activation (∆H*), Gibbs free energy (∆G*) and entropy (∆S*) of sucrose hydrolysis for unmodified invertase were 30.95 kJ mol-1, 54.77 kJ mol-1 and -70.46 J mol-1 K-1, respectively. The half-life of all carboxyl group modified invertases at 56−65 (C was increased as compared to control. Entropy was also calculated at different temperatures ranging from 56−65 (C. The Ea(d) for all modified invertases was calculated by Arrhenius plot.
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