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Table S1. Grid box coordinates of protein-ligand interactions as determined by co-crystallized inhibitors.

Active binding sites coordinate (xyz-coordinates)

Crystal structure Grid box size
X Y Z
ACE-1086 40*40*40 40.553 32.798 47.286
BACE1-4DJU 40*40*40 21.029 11.195 21.798
GSK3-1Q5K 40*40*40 23.148 22.189 9.398
TACE-3G42 40*40*40 52.568 33.061 104.89
AChE-4MOE 40*40*40 -17.171 -42.504 25.612
GS-7D8X 40*40*40 164.22 174.11 148.43

Table S2. Predicted cytochrome (CYP) enzyme inhibition properties of cissamaline, cissamanine, and cissamdine utilizing the

SwissADME web service.

Predicted Value

Property Model Name
Cissamaline Cissamanine Cissamdine
CYP1A2 substrate No No No
CYP2C19 substrate No No No
Metabolism CYP2C9 substrate No No No
CYP2D6 substrate No No No
CYP3A4 inhibitor No No No
Table S3. Density Function Theory calculations with other descriptors.
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Figure S1. Superimposition and 2D interactions analysis of the co-crystallized ligand (green C, red O, and blue N) and re-docked ligand
(lime C, red O, and blue N). (a) The crystal structure of human angiotensin converting enzyme (ACE) in complex with the co-crystallized
ligand (Lisinopril) (1086.pdb). (b) The crystal structure of human B-site APP cleaving enzyme 1 (BACE1) in complex with the co-
crystallized ligand (2-imino-3-methyl-5,5-diphenylimidazolidin-4-one) (4DJU.pdb). (c) The crystal structure of human glycogen synthase
kinase-3 (GSK-3) in complex with the co-crystallized ligand (AR-A014418) (1Q5K.pdb). (d) The crystal structure of human TNF-a
converting enzyme (TACE) in complex with the co-crystallized ligand (2R)-2-[(4-but-2-ynoxyphenyl)sulfonylamino]-3-(5-methyl-1H-
indol-3-yl)propanoic acid) (3G42.pdb). (e) The crystal structure of human acetylcholinesterase (AChE) in complex with the co-
crystallized ligand (Dihydrotanshinone I) (AMOE.pdb). (f) The crystal structure of the human gamma-secretase (GS) complex in complex
with the co-crystallized ligand (L-685458) (PDB ID: 7D8X).
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Figure S2. 3D binding pose interactions between lisinopril (green C, red O, pale blue N), cissamaline (pink C, red O, pale blue N),
cissamanine (blue C, red O, pale blue N), and cissamdine (cyan C, red O, pale blue N) and angiotensin converting enzyme (ACE) (a).
2D interaction analysis of cissamaline (b), cissamanine (c), and cissamdine (d) docked in the active binding site of ACE, represented
by a solid surface rendering with pKa color-coding. ACE (PDB ID: 1086) is shown as a gray ribbon.
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Figure S3. 3D binding poses interactions between 2-imino-3-methyl-5,5-diphenylimidazolidin-4-one (green C, red O, pale blue N),
cissamaline (pink C, red O, pale blue N), cissamanine (blue C, red O, pale blue N), and cissamdine (cyan C, red O, pale blue N) and
B-site APP cleaving enzyme 1 (BACE1) (a). 2D interaction analysis of cissamaline (b), cissamanine (c), and cissamdine (d) docked in
the active binding site of BACE1, represented by a solid surface rendering with pKa color-coding. BACE1 (PDB ID: 4DJU) is shown as
a gray ribbon.
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Figure S4. 3D binding poses interactions between AR-A014418 (green C, red O, pale blue N), cissamaline (pink C, red O, pale blue
N), cissamanine (blue C, red O, pale blue N), and cissamdine (cyan C, red O, pale blue N) and Glycogen Synthase Kinase-3f (GSK-3p)
(a). 2D interaction analysis of cissamaline (b), cissamanine (c), and cissamdine (d) docked in the active binding site of GSK-3,
represented by a solid surface rendering with pKa color-coding. BACE1 (PDB ID: 4DJU) is shown as a gray ribbon.
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Figure S5. 3D binding poses interactions between (2R)-2-[(4-but-2-ynoxyphenyl)sulfonylamino]-3-(5-methyl-1H-indol-3-
yl)propanoic acid (green C, red O, pale blue N), cissamaline (pink C, red O, pale blue N), cissamanine (blue C, red O, pale blue N),
and cissamdine (cyan C, red O, pale blue N) and TACE (a). 2D interaction analysis of cissamaline (b), cissamanine (c), and cissamdine

(d) docked in the active binding site of TACE, represented by a solid surface rendering with pKa color-coding. TACE (PDB ID: 3G42)
is shown as a gray ribbon.
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Figure S6. 3D binding poses interactions between Dihydrotanshinone | (green C, red O, pale blue N), cissamaline (pink C, red O, pale
blue N), cissamanine (blue C, red O, pale blue N), and cissamdine (cyan C, red O, pale blue N) and AChE (a). 2D interaction analysis
of cissamaline (b), cissamanine (c), and cissamdine (d) docked in the active binding site of AChE, represented by a solid surface



rendering with pKa color-coding. AChE (PDB ID: 4MOE) is shown as a gray ribbon.
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Figure S7. 3D binding poses interactions between L-685458 (green C, red O, pale blue N), cissamaline (pink C, red O, pale blue N),
cissamanine (blue C, red O, pale blue N), and cissamdine (cyan C, red O, pale blue N) and gamma-secretase (GS) (a). 2D interaction
analysis of cissamaline (b), cissamanine (c), and cissamdine (d) docked in the active binding site of GS, represented by a solid surface
rendering with pKa color-coding. GS (PDB ID: 7D8X) is shown as a gray ribbon.



