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Suppl. Table (1): PubChem IDs, structures, and docking scores of docked ligands.

Apoptosis Autophagy
Class Name Publ%hem Structure BCL-2 P53 mTOR | LC3C
Internal ligand -12.3 -7.3 -5.6 -3.8
1 H-Keto 9847548 8.4 57 | s2 | 52
boswellic acid
Ursane
triterpene
3-O-Acetyl 11-
2 keto boswellic 11168203 -8.2 -5.4 -4.7 0.8
acid
3-Acetyl-27-
3 hydroxy-lupeolic | 21575462 -7.3 -5.1 -43 0.5
acid
Lupane
triterpene
4 Lupenone 92158 -8.1 -5.5 -6.0 -4.2
3.
5 hydroxytirucallic | 1 77 77 6.2 53 | -45
acid (a-Elemolic
Tricullane acid)
triterpene
3-oxo-tirucallic
acid
6 (B-Fiemrtls 15559100 -7.8 -6.2 -5.2 -4.2
acid)
I e e R -8.9 5.6 56 | -47
triterpene
8 Boscartin C 319538644 7.6 -4.5 -3.9 -5.0
Diterpene
9 Boscartol G 275376549 -1.5 -5.4 -5.2 -6.0
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Suppl. Table (2): Docking scores, different amino acids bonded to docked compounds along with types of
interaction in the active sites of BCL-2 and P53.

Apoptosis markers

BCL-2 (8HOI) P53 (3ZME)
Docking Amino . . Docking Amino . .
Compound Score acid Type of interaction Score acid Type of interaction
(kcal/mol) (kcal/mol)
ARG14 -alkyl
G146 noaxy ASP228 Halogen (Fluorine)
ALA100 C-H bond PRO223* alkvl
TYR202 7 -m stacked VALI4T Z —alkyl
Internal ligand 123 | TYRIO3 7 —alkyl 7.3 LEUL4s i —alkyl
GLN A99 | Conventional H-bond PR y
PHE112 7 —sigma CYS220 n —Donor H-bond
—_ PRO151 -D H-
METI115 7 -sigma 015 m—Donor H-bond
. . PRO223* Carbon H-bond
1 | Keto boswellic acid -8.4 TYR202 Conventional H-bond -5.7 PRO222 Alkyl
ARG146 | Conventional H-bond
Acetyl keto TYR108 Conventional H-bond
2 -8.2 - PRO223* H-
boswellic acid 8 TYR202 T -sigma >4 0223 Carbon H-bond
ALA100 Alkyl
3-Acetyl-27- .
. Conventional H-bond PRO222 Alkyl
3 hydroxi-il(lilpeohc 73 TYRI08 7 -sigma -1 THR150 Conventional H-bond
Itipl 1
4 Lupenone 8.1 multiple Van der Waals | ¢ PRO222 Alkyl
forces
THR230 Conventional H-bond
3-hydroxytirucallic VAL147 Conventional H-bond
5 acid (a-Elemolic -1.7 PHE104 w -alkyl -6.2 LEU145 Conventional H-bond
acid) PRO151 Alkyl
CYS220 Alkyl
THR230 Conventional H-bond
. . VALI147 Alkyl
3-oxo-tirucallic I
. . PRO151 Alkyl
6 acid (B-Ff(lle)momc -7.8 PHE104 w -alkyl -6.2 CYS220 Alkyl
acl LEU145 Unfavorable acceptor-
acceptor
7 a-Amyrenone -8.9 multiple Van der Waals -5.6 THR150 Conventional H-bond
forces
THR150 Conventional H-bond
PHE112 —si
8 Boscartin C -7.6 m T Asli(g;lla -4.5 ASP148 Unfavorable acceptor-
- acceptor
ALA100 Alkyl & m -alkyl THR150 Conventional H-bond
9 Boscartol G -7.5 TYRI103 Alkyl & m -alkyl -54 VAL147 Conventional H-bond
TYR202 7 donor H-bond PRO223* Alkyl
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Suppl. Table (3): Docking scores, different amino acids bonded to docked compounds along with types
of interaction in the active sites of mTOR and LC3C.

Autophagy marker
mTOR (9F44) LC3C 3BWAM)
Docking Amino . . Docking Amino . .
Compound Score acid Type of interaction Score acid Type of interaction
(kcal/mol) (kcal/mol)
LYS1662 Conventional H-bond
Salt br%dge LEU A49 Conventional H-bond
LYS1655 Salt bridge .
. Conventional H-bond
ARETOIN Conventional H-bond LYS A45 Conventional H-bond
Internal ligand -5.6 TYR1698 Conventional H-bond 3.8 .
LYS1702 Salt bridge Salt bridge
LYS1788 | Conventional H-bond ARG A66 Conventlona}l H-bond
. Salt bridge
Salt bridge
ARG1749 Salt bridge
. ) LYS A45 | Unfavorable donor-donor
1 | Keto boswellic acid -5.2 LYS1655 | Conventional H-bond =52 PRO A51 Alkyl
) Acetyl keto 47 ARG1749 | Conventional H-bond 08
boswellic acid ' LYS1662 Alkyl A R
3 b Z;?:eti,l_z;_hc 43 LYS1788 Conventional H-bond 05
A s ‘ ARG1651 Alkyl SO
acid
4 Lupenone -6.0 LYS1662 Alkyl -4.2 LEU A49 Alkyl
3-hydroxytirucallic )
. ) LYS1662 | Conventional H-bond .
5 acid (a-]?lemohc -5.3 SRE1658 Conventional H-bond 4.5 LYS A45 Conventional H-bond
acid)
GLN1695 | Conventional H-bond
3-oxo-tirucallic ARGI631 Aliyl
6 acid (B-Elemonic 59 TRP1620 n —alkyl 47 SER A65 Conventional H-bond
id) ' LYS1655 Alkyl
act ARG1749 Unfavorable donor-
donor
7 o-Amyrenone -5.6 multiple Van der Waals -4.7 PRO A51 Alkyl
forces
. multiple Van der Waals LYS A45 Conventional H-bond
8 Boscartin C -39 forces -5.0 LYS A26 Conventional H-bond
LEU A49 | Unfavorable donor-donor
9 Boscartol G -5.2 LYS1702 Alkyl -6.0 ILE A62 Alkyl
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Suppl. Table (4): Alignment of co-crystallized ligand with the docked ligand pose (yellow).

BCL-2 PS3

RMSD: 0.724 RMSD: 1.361

mTOR LC3C

RMSD: 2.690 RMSD: 1.901

SS
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Suppl. Fig. 1. 2D and 3D pictures representing the Binding interactions of compounds with the highest
binding energies: (a) 3-O-acetyl 11-keto boswellic acid in the active site of BCL-2, (b) a-Elemolic acid
in the active site of P53, (¢) a-Elemolic acid in the active site of mTOR, and (d) Boscartin C in the active
site of LC3C.

S6



A &
- /
( —

> 3
o . —1 — 9
. & .
kus‘ : & o
Fe Ley & Gty N @
K212 A137 K146 145
Am’ AVIALG
B conventanal Hydrogen Band Bl P stacked
[ carbon Hydrogen Bond [ Ayt
Bl F-sigma [ prampt
(B)
A202 TYR202
™ ) e
—0
%
Interactions
I cenventional Hydrogen Bond
© o
I
adl
I
)
.
0//
I
I
Phavaaciaol TYI R
A:108
Interactions
I conventional Hydrogen Bond B ri-sigma
D
® 0 .
A:l45 AT]Y(;Z A100 GLN
A:99
— |
ARG
A:107
TYR
A:108
Interactions
[] van der waals
Suppl. Fig. 2. 2D and 3D pictures representing the Binding interactions of (A) Internal ligand,

(B) 11-Keto boswellic acid, (C) 3-Acetyl-27-hydroxy-lupeolic acid, and (D) Lupenone in the

active site of Bcl-2.
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Pos_KM-Frank.mzML#2030 @5.58 MS2 (305.2476) p +, base peak: 121.1000 m/z (7.3E3)
Scan definitien: scanld=334808
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— Scan #2030 B Peaks in Pos_KM-Frank.mzML chromatograms deconvoluted deisotoped
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Neg_ KM-Frank.mzML#1937 @5.30 MS2 (501.3219) p -, base peak: 501.3564 m/z (3.5E3)
Scan definition: scanld=318250

Unknown Triterpene
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— Scan #1937 0 Peaks in Meg_KM-Frank.mzML chromatograms deconvoluted deisctoped
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Neg_ KM-Frank.mzML#1528 @4.17 MS2 (519.3309) p -, base peak: 519.3327 miz (1.0E3)
Scan definition: scan|d=250257
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— Scan #1528 0 Peaks in Meg_KM-Frank.mzML chromatograms deconvoluted deisotoped
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Neg_KM-Frank.mzML#1759 @4.81 MS2 (487.3414) p -, base peak: 487.3410 miz (2.1E4)
Scan definition: scanld=288658

3,6,7-Trihydroxyolean-12-en-27-oic acid
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— Scan #1759 B Peaks in Meg_KM-Frank.mzML chromatograms deconvoluted deisotoped
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Neg_ KM-Frank.mzML#1949 @5.34 M52 (485.3263) p -, base peak: 453.2973 m/z (7 2E3)
Scan definition: scanld=320243
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— Scan #1949 0 Peaks in Neg_KM-Frank.mzML chromatograms deconvoluted deisotoped




Pos_KM-Frank.mzML#2458 @6.77 M52 (425.3772) p +, base peak: 95.0844 miz (2.1E3)
Scan defintion: scanld=405958
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— Scan #2458 [ Peaks in Pos_KM-Frank mzML chromatograms deconvoluted deisotoped
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Pos_KM-Frank.mzML#2458 @6.77 M52 (425.3772) p +, base peak: 95.0844 miz (2.1E3)

Scan defintion: scanld=405958
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— Scan #2458 [ Peaks in Pos_KM-Frank mzML chromatograms deconvoluted deisotoped
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Neg_KM-Frank.mzML#2039 @5.59 MS2 (471.3466) p -, base peak: 471.3438 m/z (8.1E4)
Scan definition: scanld=335205
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— Scan #2039 [§ Peaks in N
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400.0000

zML chrematograms deconvoluted deisotoped
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Neg_KM-Frank.mzML#2089 @5.73 M52 (469.3314) p -, base peak: 469.3262 m/z (8.3E4)

Scan definition: scanld=343517
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— Scan #2089 W Peaks in Neg_KM-Frank mzML chromatoegrams deconveluted deisctoped




Intensity

Pos_KM-Frank.mzML#2239 @6.16 MS2 (497.3629) p +, base peak: 95.0844 miz (1.2E4)
Scan definition: scanld=369552
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— Scan #2239 [ Peaks in Pos_KM-Frank. mzML chromatograms deconvoluted deisotoped
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Neg_ KM-Frank.mzML#2289 @6.28 MS2 (511.3416) p -, base peak: 59.0118 miz (1.3E5)
Scan definition: scanld=376766
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— Scan #2289 0 Peaks in Neg_KM-Frank mzML chromatograms deconvoluted deisotoped
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Neg_ KM-Frank.mzML#2464 @6.76 MS2 (527.3727) p -, base peak: 59.0118 m/z (7.6E3)
Scan definition: scanld=405855
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— Scan #2454 0 Peaks in Neg_KM-Frank.mzML chromatograms deconvoluted deisotoped
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Neg_ KM-Frank.mzML#2259 @6.20 MS2 (513.3572) p -, base peak: 59.0118 m/z (1.8E5)
Scan definition: scanld=371778
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— Scan #2259 § Peaks in Neg_KM-Frank mzML chromatograms deconvoluted deisotoped
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Intensity

Neg_KM-Frank.mzML#2464 @6.76 MS2 (527.3727) p -, base peak: 59.0118 m/z (7.6E3)
Scan definition: scanld=405855
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— Scan #2464 [ Peaks in Neg_KM-Frank mzML chromatograms deconvoluted deisotoped
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Neg_KM-Frank.mzML#1957 @5.36 MS2 (527.3363) p -, base peak: 527.3364 miz (2.3E3)
Scan definttion: scanld=321575
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— Scan #1857 W Peaks in Neg_KM-Frank mzML
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Neg_KM-Frank.mzML#2329 @6.39 MS2 (453.3363) p -, base peak: 453.3342 miz (2 4E5)

Scan definition: scanld=383417
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Neg_ KM-Frank.mzML#2449 @6.72 MS2 (497.3623) p -, base peak: 497.3616 m/z (5.8E4)
Scan definition: scanld=403366
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— Scan #2449 0 Peaks in Neg_KM-Frank.mzML chromategrams deconveluted deisctoped
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Neg_KM-Frank.mzML#2499 @6.86 MS2 (455.3518) p -, base peak: 455.3468 m/z (1.0E5)
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Pos_KM-Frank.mzML#2458 @6.77 MS2 (425.3772) p +, base peak: 95.0844 m/z (2.1E3)
3can definition: scanld=405958

85.0844

///,/ 425.3362
/,I
135.1145
O
217.1951
Lupenone
161.1318
— 1751460 1211TTE
. 7 N -
/ \ 2ip13e 18 (H,0)
\ —
p 2051212y 233.1853 260.2228 N
I 1 287.1992 / \
I [ 4 " \
\ I 3232370 367.2021 I 1
\ I 247.1652 301.2133 ‘ 407.3280 i
1
LS Ll b1 | k
I/
1P 0 0T T R A AN 10 2
60.0000 80.0000 100.0000  120.0000  140.0000  160.0000  180.0000 ZO0.0G'E]J 220.0000  240.0000  260.0000  280.0000  300.0000  320.0000 360.0000  380.0000  400.0008 7 420.0000
m/z

— Scan #2458 [ Peaks in Pos_KM-Frank mzML chromatograms deconvoluted deizotoped
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— Scan #2458 B Peaks in Pos_KM-Frank. mzML chromategrams deconveluted deisctoped
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