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Supplementary Figure S1. Backbone Cα RMSD histograms for BACE-1 complexes with the reference inhibitor (CNP520) and the top five screened ligands during 200 ns GaMD simulations. Narrow, unimodal distributions for NPC252056, NPC471858, and NPC475168 reflect highly stable binding, whereas broader or multimodal patterns (e.g., NPC313966) indicate increased structural flexibility.

Table SI. Binding Free Energy Components (kcal/mol) from MM-GBSA Calculations.
	Complex
	ΔE_VDW
	ΔE_EL
	ΔE_GB
	ΔE_SASA
	ΔG_TOTAL

	6EQM_CNP520
	-54.34 ± 2.57
	-2.28 ± 1.58
	22.93 ± 1.56
	-7.36 ± 0.18
	-41.06 ± 2.75

	NPC252056
	-59.42 ± 3.56
	-12.91 ± 3.00
	36.69 ± 3.11
	29.39 ± 2.88
	-42.95 ± 3.24

	NPC313966
	-83.78 ± 6.15
	106.84 ± 13.02
	-64.50 ± 12.15
	-75.30 ± 11.99
	-52.25 ± 5.95

	NPC471858
	-55.20 ± 4.09
	-10.28 ± 2.86
	32.10 ± 2.76
	25.09 ± 2.57
	-40.39 ± 3.84

	NPC475168
	-93.36 ± 4.94
	-7.31 ± 3.85
	46.95 ± 3.70
	35.83 ± 3.52
	-64.84 ± 4.13

	ZINC71913776
	-34.66 ± 2.21
	-4.20 ± 1.83
	15.56 ± 1.60
	11.12 ± 1.55
	-27.73 ± 2.20
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