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Figure S1: Sequence alignment of the target sequence (Accession No. Q6GHQ2) with the template sequence (PDB-ID: 3LK7).
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                            Figure S2. Ramachandran plot of modeled S. aureus MurD enzyme after refinement.
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Figure S3. Represents (a) sequence alignment of the modeled S. aureus MurD and E. coli MurD (PDB ID: 1UAG) proteins. (b) protein reliability report of modeled S. aureus MurD protein.
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Figure S4. Represents the RMSDs of (a) back bone (blue circle) and (b) C-α atoms (red triangle) of catalytic domain of modeled S. aureus MurD protein with reference to the initial reference structure during MD simulation.

[image: ]
Figure S5. Time line representation of inhibitor #1 and modeled S. aureus MurD enzyme contacts during 40 ns simulation.
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Figure S6. Represents torsion angles (ψ) observed for (a) Gly147 (b) Asn145 (c) Arg311 (d) Lys328 (e) Tyr148 (f) Phe431 binding residues of modeled S. aureus MurD during 40 ns MD simulation.



             Figure S7. Represents change in ΔGbind (kcal/mol) during MD simulation.
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Figure S8. RMSD: Root mean square deviation of a ligand with respect to the reference conformation; rGyr: Radius of Gyraion which measures the 'extendedness' of a ligand; intraHB: Intramolecular Hydrogen Bonds; MolSA: Molecular Surface Area; SASA: Solvent Accessible Surface Area; PSA: Polar Surface Area.
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                    Figure S9. Represents the quality analysis of MD simulation through 0 to 40 ns.
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Figure S10. Represents the interactions of representative complex of Cluster (a) #2 (b) #3 and (c) #4  obtained from MD trajectory of 40 ns.

Table S1. MM-GBSA calculations on inhibitor #1 and modeled S. aureus MurD enzyme binding site cluster representatives constructed from the MD trajectory frames (kcal/mol).

	Cluster number
	Number of frames in cluster
	Chemical time (ps)
	aΔGbind
	bΔCoul
	cΔCov
	dΔH-bond
	eΔLipo
	fΔSolv
	gΔGvdW

	1
	48
	39800.796
	-65.53
	-12.55
	6.77
	-2.63
	-22.83
	-54.26
	-37.69

	2
	50
	1000.02
	-43.02
	-15.67
	15.79
	-2.24
	-31.60
	-105.27
	-23.13

	3
	82
	300.006
	-15.08
	-20.85
	-2.65
	3.33
	-22.24
	-87.65
	-8.86

	4
	221
	3200.064
	-54.77
	-13.81
	-0.23
	-0.71
	-34.21
	-127.45
	-39.98


aFree energy of binding; bCoulomb energy; ccovalent energy (internal energy); dhydrogen bonding; ehydrophobic energy (nonpolar contribution estimated by solvent accessible surface area); felectrostatic solvation energy; gvan der Waals energy.


Figure S11. Free energy decomposition plot for non-bonded interaction between inhibitor #1 and amino acids in the catalytic pocket of S. aureus MurD enzyme.

Table S2. Binding free energy calculated from 10 snap shots extracted from the last equilibrated trajectories of 30 to 40 ns.
	van der Waals
	Electrostatic energy
	Electrostatic solvation energy
	Hydrophobic energy
	Binding energy

	-10.67±1.34
	 -1.32±0.68
	-16.21±1.73
	-5.34±0.80
	-33.54±1.43
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Figure S12. Torsions plot represent the inhibitor 1 conformational evolution of the every rotatable bond throughout the simulation trajectory (0.00 through 40.00 ns). 
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                          Figure S13. Represents the ligand root mean square fluctuation during MD simulation.






[bookmark: _GoBack]Table S3. Docking score and contribution to binding free energy (MM- GBSA) between designed molecules D1-D4 and S. aureus MurD modeled protein (kcal/mol).
	Designed molecules
	aGscore
	bGvdW
	cGCoul
	dGemodel
	eΔGbind
	fΔCoul
	gΔCov
	hΔH-bond
	iΔLipo
	jΔSolv
	kΔGvdW

	D1   
	-6.84
	-43.67
	-7.77
	-82.60
	-75.19
	-7.55
	-6.16
	-2.77
	-19.61
	-15.62
	-54.05

	D2  
	-8.88
	-36.28
	-17.52
	-86.98
	-83.71
	-94.65
	-4.43
	-2.80
	-18.98
	-7.22
	-32.72

	D3  
	-6.75
	-41.37
	-6.52
	-66.35
	-66.56
	-6.66
	-6.21
	-1.57
	-19.49
	-57.25
	-45.31

	D4  
	-8.73
	-39.63
	-19.61
	-85.19
	-61.36
	-51.98
	-3.31
	-2.35
	-15.44
	-6.32
	-27.23


aglide score; bglide van der Waals energy; cglide Coulomb energy; dglide model energy; eFree energy of binding; fCoulomb energy; gcovalent energy (internal energy); hhydrogen bonding; ihydrophobic energy (nonpolar contribution estimated by solvent accessible surface area); jelectrostatic solvation energy; kvan der Waals energy.
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Figure S14. Represents extra-precision docking pose of designed molecules (a) D1 (b) D2 (c) D3 and (d) D4 within the catalytic pocket of modeled S. aureus MurD protein.
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Figure S15. (a) Represents RMSD plot of C-α and backbone atoms of catalytic pocket residues of modeled S. aureus MurD throughout the 20 ns simulation trajectory (b) rGyr of modeled S. aureus MurD C-α and backbone atoms during MD simulation (c) The RMSF profile of modeled S. aureus MurD enzyme (d) 2D interaction diagram of designed molecule D1 with catalytic pocket residues of modeled S. aureus MurD during 20 ns MD simulation.
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Figure S16. Torsions plot represent the designed molecule D1 conformational evolution of the every rotatable bond throughout the simulation trajectory (0.00 through 20.00 ns). 
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