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Figure S1: (a) Surface representation of the optimized ApoE4 structure. The binding
cavity for its ligand is shown by the red dotted circle. (b) MM optimized structure of

the ApoE4—quercetin complex.

() (b)

Quercetin

Binding
cavity

ApoE4



Figure S2: The docked (blue) and the crystallized (red) conformations of the native

ligand in the ligand-binding site of ApoE4.




Figure S3: (a) IFIEs between the compound moringin and ApoE4 residues. The total
IFIE of moringin is also shown. ApoE4 residues with negative IFIEs greater than 10
kcal/mol are displayed with red bars. (b) Structure of the interactions between
moringin and key ApoE4 residues. The hydrogen bonds are shown as red dotted lines

and their distances are given in A.
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Figure S4: (a) IFIEs between the compound niazirin and ApoE4 residues. The total
IFIE of niazirin is also shown. ApoE4 residues with negative IFIEs greater than 10
kcal/mol are displayed with red bars. (b) Structure of the interactions between niazirin
and key ApoE4 residues. The hydrogen bonds are shown as red dotted lines and their

distances are given in A.
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Figure S5: (a) IFIEs between the compound eugenol and ApoE4 residues. The total
IFIE of eugenol is also shown. ApoE4 residue with negative IFIE greater than 10
kcal/mol is displayed with a red bar. (b) Structure of the interactions between eugenol
and surrounding ApoE4 residues. There is no hydrogen bond between ApoE4 residues

and eugenol.
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Figure S6: (a) IFIEs between the compound vanillin and ApoE4 residues. The total
IFIE of vanillin is also shown. ApoE4 residue with negative IFIE greater than 10
kcal/mol is displayed with a red bar. (b) Structure of the interactions between vanillin
and key ApoE4 residues. The hydrogen bond is shown as a red dotted line and its

distance is given in A.
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Figure S7: (a) IFIEs between the compound aurantiamide acetate and ApoE4
residues. The total IFIE of aurantiamide acetate is also shown. ApoE4 residues with
negative IFIEs greater than 10 kcal/mol are displayed with red bars. (b) Structure of
the interactions between aurantiamide acetate and surrounding ApoE4 residues. There

is no hydrogen bond between aurantiamide acetate and ApoE4 residues.
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Figure S8: (a) IFIEs between the compound ferulic acid and ApoE4 residues. The
total IFIE of ferulic acid is also shown. ApoE4 residues with negative IFIES greater
than 10 kcal/mol are displayed with red bars. (b) Structure of the interactions between
ferulic acid and key ApoE4 residues. The hydrogen bonds are shown as red dotted

lines and their distances are given in A.
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Figure S9: (a) IFIEs between the compound syringic acid and ApoE4 residues. The
total IFIE of syringic acid is also shown. ApoE4 residues with negative IFIEs greater
than 10 kcal/mol are displayed with red bars. (b) Structure of the interactions between
syringic acid and key ApoE4 residues. The hydrogen bonds are shown as red dotted

lines and their distances are given in A.
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Figure S10: (a) IFIEs between the compound apigenin and ApoE4 residues. The total
IFIE of apigenin is also shown. ApoE4 residues with negative IFIEs greater than 10
kcal/mol are displayed with red bars. (b) Structure of the interactions between
apigenin and key ApoE4 residues. The hydrogen bonds are shown as red dotted lines

and their distances are given in A.
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Figure S11: (a) IFIEs between the compound kaempferol and ApoE4 residues. The
total IFIE of kaempferol is also shown. ApoE4 residues with negative IFIEs greater
than 10 kcal/mol are displayed with red bars. (b) Structure of the interactions between
kaempferol and key ApoE4 residues. The hydrogen bonds are shown as red dotted

lines and their distances are given in A.
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Figure S12: (a) IFIEs between the compound sinapic acid and ApoE4 residues. The
total IFIE of sinapic acid is also shown. ApoE4 residues with negative IFIES greater
than 10 kcal/mol are displayed with red bars. (b) Structure of the interactions between
sinapic acid and key ApoE4 residues. The hydrogen bonds are shown as red dotted

lines and their distances are given in A.
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Figure S13: (a) IFIEs between the compound gallic acid and ApoE4 residues. The
total IFIE of gallic acid is also shown. ApoE4 residue with negative IFIE greater than
10 kcal/mol is displayed with a red bar. (b) Structure of the interactions between
gallic acid and key ApoE4 residues. The hydrogen bonds are shown as red dotted

lines and their distances are given in A.
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Figure S14: (a) IFIEs between the compound daidzein and ApoE4 residues. The total
IFIE of daidzein is also shown. ApoE4 residues with negative IFIEs greater than 10
kcal/mol are displayed with red bars. (b) Structure of the interactions between
daidzein and key ApoE4 residues. The hydrogen bonds are shown as red dotted lines

and their distances are given in A.
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Figure S15. Classification of 26 natural compounds using visualized cluster analysis
(VISCANA) based on protein-ligand interactions [69]. Each compound is indicated
on the vertical axis. The horizontal axis on the right represents the ApoE4 residues
existing within 10 A of the compound. The red and blue colors indicate attractive and
repulsive interactions, respectively, and the shading represents the magnitude of IFIE.
The tree on the left represents the clustering of compounds based on their IFIEs with

ApoE4 residues.
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Figure S16: (a) IFIEs between the quercetin derivative Qc and ApoE4 residues. The
total IFIE of Qc is also shown. ApoE4 residues with negative IFIEs greater than 10
kcal/mol are displayed with red bars. (b) Structure of the interactions between Qc and
key ApoE4 residues. Hydrogen bonds are represented by red dotted lines and their
distances are given in A. The introduced hydroxyl group at the c-site of quercetin is

shown in a blue dotted circle.
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Figure S17: (a) IFIEs between the quercetin derivative Qa and ApoE4 residues. The
total IFIE of Qa is also shown. ApoE4 residues with negative IFIEs greater than 10
kcal/mol are displayed with red bars. (b) Structure of the interactions between Qa and
key ApoE4 residues. Hydrogen bonds are represented by red dotted lines and their
distances are given in A. The introduced hydroxyl group at the a-site of quercetin is

shown in a blue dotted circle.
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Figure S18: (a) IFIEs between the quercetin derivative Qb and ApoE4 residues. The
total IFIE of Qb is also shown. ApoE4 residues with negative IFIEs greater than 10
kcal/mol are displayed with red bars. (b) Structure of the interactions between Qb and
key ApoE4 residues. Hydrogen bonds are represented by red dotted lines and their
distances are given in A. The introduced hydroxyl group at the b-site of quercetin is

shown in a blue dotted circle.
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Table S1. Chemical properties of the 16 compounds contained in Moringa oleifera
[11]. Their PubChem ID, molecular weight (MW), number of rotatable bonds (RB),
number of H-bond acceptors (HBA), number of H-bond donors (HBD), octanol-water
partition coefficient (LogP), and total polar surface area (TPSA) were computed using
SwissADME web tool [35]. The number of rotatable bonds (RB) is counted by
omitting the bonds connected to the hydrogen atoms.

Compound  pypchem D MW  RB HBA HBD LogP TPSA
(g/mol) (A

(1) Benzyl amine 7504 107.15 1 1 1 131 26.02
(2) Vanillin 1183 15215 2 3 1 120 4653
(3) Eugenol 3314 16420 3 2 1 225 2946
(4) Gallic acid 370 170.1 1 5 4 021 97.99
(5) Syringic acid 10742 198.17 3 5 2 099 7599
(6) Ferulic acid 445858  194.18 3 4 2 136 6676
(7) Sinapic acid 637775 22421 4 5 2 1.31  75.99
(8) Niazirin 129556 2793 3 6 3 020 10294
(9) Moringin 14865502 31135 4 6 3 131 123.60
(10) Daidzein 5281708 25424 1 4 2 224 7067
(11) Genistein 5280961 27024 1 5 3 204 9090
(12) Apigenin 5280443 27024 1 5 3 211 9090
(13) Kaempferol 5280863 2862 1 6 4 158 11113
(14) Luteolin 5280445 28624 1 6 4 173 11113
(15) Quercetin 5280343 3022 1 7 5 123 13136
(16) Aurantiamide 124319 44452 13 4 2 389 8450
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https://pubchem.ncbi.nlm.nih.gov/compound/7504
https://pubchem.ncbi.nlm.nih.gov/compound/1183
https://pubchem.ncbi.nlm.nih.gov/compound/3314
https://pubchem.ncbi.nlm.nih.gov/compound/10742
https://pubchem.ncbi.nlm.nih.gov/compound/445858
https://pubchem.ncbi.nlm.nih.gov/compound/637775
https://pubchem.ncbi.nlm.nih.gov/compound/14865502
https://pubchem.ncbi.nlm.nih.gov/compound/5281708
https://pubchem.ncbi.nlm.nih.gov/compound/5280961
https://pubchem.ncbi.nlm.nih.gov/compound/5280443
https://pubchem.ncbi.nlm.nih.gov/compound/5280445
https://pubchem.ncbi.nlm.nih.gov/compound/124319



