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	Figure S1: RMSD of reference drug (Balapiravir) with Mtase and NS5 protein as target.
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	Figure S2: The number of Hydrogen bonds between Balapiravi and Targets protein (Mtase and NS5).
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	Figure S3: (A) Residue wise decompositions of binding free energy NS5 protein with Avermectin (red) and Doramectin (green) (B) A zoom picture of residues 135 to 160.
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	Figure S4: (A) Residue wise decompositions of binding free energy Mtaseprotein with Avermectin (red) andDoramectin (green) (B) A zoom picture of residues 70 to 105.






	(A)
[image: ]
	[image: ](B)


	(C)
[image: ]
	(D)
[image: ]

	Figure S5: The representation structure of the most populated cluster of MTase and NS5 with bound inhibitors during 200 ns molecular dynamics simulation (A) Binding site of Avermactive in Mtase (B) interaction of Doramectine with Mtase (C) Binding site of  and (D) interaction of 1d ligand with E.Coil .The ligand (green) with stick and  protein complex shown as cartoon.
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	Figure S6: (A) Ligand RMSD of Avermectin and Doramectin in the NS5 protein-bound complex. (B) Ligand RMSD of Avermectin and Doramectin in the Mtase protein-bound complex. The red plot represents Avermectin, while the green plot represents Doramectin.







	Table S1. Binding free energy components of Mtase protein and Balapiravi

	∆EELEC
	-5.9

	∆EVDW
	-8.3

	∆EPB
	10.2

	∆EPBnp
	-1.02

	∆EDisper
	0.0

	∆G(∆HPB-T∆S)
	-4.1±0.5

	Binding free energy (∆G) ofMtase protein and ligand complex was calculated from the 200 ns simulation. The molecular-mechanical energy calculations were performed using MM/PBSA, and entropy calculations using nmode analysis. ∆EEELEC, ∆EVDW, ∆EPBnp and ∆EPBsolv are referred to the electrostatic, Vander Waals, polar, the non-polar contribution to the solvation energy and the electrostatic contribution to the solvation energy, respectively.



	Table S2. Binding free energy components of NS5 protein and Balapiravi

	∆EELEC
	-36

	∆EVDW
	-59

	∆EPB
	77

	∆EPBnp
	-5.0

	∆EDisper
	0.0

	∆G(∆HPB-T∆S)
	-23.0±4.2

	Binding free energy (∆G) ofNS5 protein and ligand complex was calculated from the 200 ns simulation. The molecular-mechanical energy calculations were performed using MM/PBSA, and entropy calculations using nmode analysis. ∆EEELEC, ∆EVDW, ∆EPBnp and ∆EPBsolv are referred to the electrostatic, Vander Waals, polar, the non-polar contribution to the solvation energy and the electrostatic contribution to the solvation energy, respectively.
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	Figure S7: (A) RMSD comparison of NS5–Doramectin complexes from Replica 1 and Replica 2,
(B) RMSF profiles of NS5–Doramectin from Replica 1 and Replica 2,
(C) Representative structural snapshots at 140 ns for both Replica 1 and Replica 2




	System
	∆G (kcal/mol)
	RMSD (average)
	RMSF (average)

	NS5 and Doramectin Replica1
	-23.8±0.82
	2.77 Å
	[bookmark: _GoBack]1.43 Å

	NS5 and Doramectin Replica2
	-22.2±2.1
	2.68 Å
	1.50 Å

	Table S3: A comparative analysis of two 150 ns MD simulation replicas of the NS5–Doramectin complex.
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