Determination of stability and activity of immobilized lipase for transesterification reaction in fluorous solvent and deducing the reaction mechanism by molecular docking study
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Screening of enzyme using molecular docking study
Three enzymes, ANL, CRL, and RNL, were studied to synthesize phenethyl propionate. It was observed that CRL was the most efficient lipase for the synthesis of phenethyl propionate. We performed molecular docking with substrate and biocatalyst to support the experimental results. Molecular docking helps to check the binding efficiency and binding site in macromolecules like enzymes. Docking of all three lipases against substrate phenethyl alcohol and vinyl propionate was carried out. We downloaded 3 D structures of lipases from the RCSB PDB database. PDB ID used for downloading was 1ukc for ANL, 1crl for CRL, and 1lgy for RNL. The 3 D structures of substrates were obtained from Marvin Sketch software. The conformer of the substrate having the minimum energy was used for the docking. Before docking, the downloaded proteins were processed by removing all nonprotein ligands in Chimera 1.15 software. The grid size is set to 50 to cover all the probable binding sites. All other parameters were used with default values. The values of binding free energies obtained after docking are given in Supplementary Table1. The docking results showed that CRL had lower binding free energy for both substrates than ANL and RNL. Such lower binding free energies imply good binding efficiency and easy formation of catalytically important hydrogen bonds between substrate and biocatalyst like lipase. 
Supplementary Table 1. Binding free energy values.

	No.
	Lipase
	Binding free energy  (kcal/mol)

	
	
	Phenethyl alcohol
	Vinyl propionate

	1.
	ANL
	-4.5
	-4.1

	2.
	CRL
	-5
	-3.6

	3.
	RNL
	-3.6
	-3.4


