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SUPPLEMENTARY MATERIAL

Table S1: Binding Affinity Scores of Pubchem compound with CID (in decreasing order) of the molecules of
standard and query datasets

Sr. PubChem Compound Binding Affinity Score (in Sr. No PubChem Binding Affinity
No CID Kcal/mol) Compound CID Score (in Kcal/mol)
1 138508665 -10.3 49 54682869 -8.8
2 138508964 -10.2 50 54691520 -8.8
3 132097535 -10.1 51 54694703 -8.8
4 138508669 -10 52 11035383 -8.7
5 123812032 -9.9 53 149279818 -8.7
6 132097498 -9.9 54 153814650 -8.7
7 145403788 -9.9 55 123382950 -8.6
8 148879356 -9.9 56 123399925 -8.6
9 90067292 -9.9 57 145778325 -8.6
10 123858811 -9.8 58 15341467 -8.6
11 160545018 -9.8 59 54718612 -8.6
12 124005037 -9.7 60 135594050 -8.5
13 123360613 -9.6 61 138567694 -8.5
14 123772529 -9.6 62 157608038 -8.5
15 152849090 -9.6 63 161630508 -8.5
16 162105203 -9.4 64 161633958 -8.5
17 132097620 -9.3 65 88093910 -8.5
18 138508975 -9.3 66 54689906 -8.4
19 147470911 -9.3 67 54747263 -8.4
20 159879442 -9.3 68 153219559 -8.3
21 162075462 -9.3 69 155223351 -8.3
22 54741983 -9.3 70 156012539 -8.3
23 118424716 -9.2 71 21637213 -8.3
24 145072656 -9.2 72 22139519 -8.3
25 153090180 -9.2 73 5322291 -8.3
26 135360474 -9.1 74 54677877 -8.3
27 146554000 -9.1 75 54688291 -8.3
28 161723495 -9.1 76 86684750 -8.3
29 91809445 -9.1 77 126545515 -8.2
30 123366131 -9 78 142605281 -8.2
31 130391618 -9 79 161935054 -8.2
32 132159010 -9 80 44578390 -8.2
33 138508942 -9 81 88088442 -8.2
34 145072561 -9 82 91520361 -8.2
35 157601699 -9 83 138567785 -8.1
36 158436883 -9 84 16745400 -8.1
37 162656940 -9 85 168759 -8.1
38 130391356 -8.9 86 3703882 -8.1
39 138567683 -8.9 87 54689893 -8.1
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40 138567814 -8.9 88 54720166 -8.1
41 146927761 -8.9 89 54720167 -8.1
42 147163766 -8.9 90 10591652 -8

43 160425510 -8.9 91 118796340 -8

44 162672693 -8.9 92 134469603 -8

45 10453870 -8.8 93 54689895 -8

46 123957059 -8.8 94 56670174 -8

47 138567791 -8.8 95 57347755 -8

48 144579804 -8.8 96 636928 -8

97 153872652 -7.9 124 6441293 -7.1
98 461948 -7.9 125 9878093 -7.1
99 46211187 -7.8 126 134951608 -7

100 54689919 -7.8 127 140587626 -6.9
101 130471758 -1.7 128 130534880 -6.8
102 132540212 -1.7 129 98042 -6.8
103 144226460 -1.7 130 21436848 -6.7
104 151125770 -1.7 131 512757 -6.7
105 4362214 -1.7 132 101724447 -6.6
106 128320 -1.6 133 9944529 -6.6
107 131752690 -1.6 134 129382853 -6.5
108 132918029 -7.6 135 135398593 -6.5
109 153814645 -1.6 136 135398641 -6.5
110 15987052 -7.6 137 136136467 -6.5
111 54676569 -1.6 138 44389510 -6.5
112 54689825 -7.6 139 135398739 -6.4
113 117500117 -7.5 140 135431817 -6.4
114 23456914 -1.5 141 135532713 -6.4
115 54689894 -7.5 142 136041721 -6.4
116 56683665 -1.5 143 137196784 -6.4
117 112466351 -7.4 144 57036556 -6.4
118 182210 -1.4 145 135398592 -6.3
119 68552305 -1.4 146 135440068 -6.3
120 41664 -7.3 147 16680207 -6.3
121 137347693 -1.2 148 94951 -6.3
122 54689830 -7.1 149 164578 -6.2
123 56929386 -7.1 150 135463029 -6.1
124 6441293 -7.1 151 101616449 -6

125 9878093 -7.1 152 15120138 -6

126 134951608 -7 153 61158 -6

127 140587626 -6.9 154 10613 -5.9
111 54676569 -1.6 155 14270487 -5.9
112 54689825 -7.6 156 16330 -5.9
113 117500117 -1.5 157 24972323 -5.9
114 23456914 -1.5 158 91164759 -5.9
115 54689894 -7.5 159 134860216 -5.8
116 56683665 -1.5 160 8631 -5.6
117 112466351 -7.4 161 141903083 -5.3
118 182210 -1.4 162 3037146 -5.3
119 68552305 -7.4 163 12307919 -5.2
120 41664 -7.3 164 3613389 -5.1
121 137347693 -1.2 165 81697 5.1
122 54689830 -7.1 166 13286847 -5

123 56929386 -7.1 167 9576160 -4.3




Table S2: Theoretical ADME (Pharmacokinetics) prediction for the top-ranked standard molecule (MK-8722) and the best 101 analogues

Physicochemical Properties Lipophilicity Water Pharmacokinetics Drug likeness
Solubility
PubChem M.wt No. H-bond Molar TSPA Consensus Log S Gl absorption BBB P-gp CYP1A2 CYP3A4 Lipinski Veber Bioavailability
CID [g/mol] acceptors\ Refractivit  [A7] Log Pow [ESOL] Permea  Substrate Inhibitor inhibitor Score
Sr.no No. H-bond y[MR] nt
donors

1 138508665 487.86 8\1 118.11 69.26 4.98 -6.26 HIGH NO YES YES YES YES YES 0.55
2 138508964 465.90 6\1 123.16 69.26 4.78 -6.24 HIGH NO YES YES YES YES YES 0.55
3 132097535 479.96 6\2 128.63 89.49 4.11 -6.05 HIGH NO NO NO YES YES YES 0.55
4 138508669 479.93 6\1 127.81 69.26 4.87 -6.43 HIGH NO YES NO YES YES YES 0.55
5 123812032 485.89 8\ 122.71 120.72 2.93 -5.16 HIGH NO NO NO YES YES YES 0.55
6 132097498 419.90 42 119.35 71.03 4.64 -6.24 HIGH NO YES NO YES YES YES 0.55
7 145403788 484.43 9\3 118.67 115.51 3.10 -4.79 HIGH NO NO NO YES YES YES 0.55
8 148879356 477.89 8\2 115.17 89.49 3.87 -5.19 HIGH NO NO NO YES YES YES 0.55
9 90067292 492.89 8\2 124.07 113.28 3.36 -5.36 HIGH NO NO NO YES YES YES 0.55
10 123858811 455.89 7\2 125.06 105.09 1.89 -3.58 HIGH NO NO NO YES YES YES 0.55
11 160545018 451.90 6\2 120.30 89.49 3.32 -5.28 HIGH NO NO NO YES YES YES 0.55
12 124005037 443.88 7\3 112.28 109.72 2.28 -3.91 HIGH NO NO NO YES YES YES 0.55
13 123360613 458.89 7\2 119.69 101.96 1.84 -3.98 HIGH NO NO NO YES YES YES 0.55
14 123772529 428.87 6\2 113.80 92.73 2.08 -4.14 HIGH NO NO NO YES YES YES 0.55
15 152849090 439.87 6\2 115.58 80.26 4.01 -5.57 HIGH NO YES NO YES YES YES 0.55
16 162105203 445.87 2 110.41 89.49 3.17 -4.74 HIGH NO NO NO YES YES YES 0.55
17 132097620 496.94 8\2 131.72 101.96 2.26 -4.25 HIGH NO NO NO YES YES YES 0.55
18 138508975 460.89 a7 118.66 92.73 2.54 -4.57 HIGH NO NO NO YES YES YES 0.55
19 147470911 485.96 2 127.40 106.56 3.49 -5.26 HIGH NO YES NO YES YES YES 0.55
20 159879442 469.84 9\2 107.79 89.49 3.39 -5.00 HIGH NO NO NO YES YES YES 0.55
21 162075462 437.82 8\2 102.71 89.49 3.00 -4.47 HIGH NO NO NO YES YES YES 0.55
22 54741983 411.47 3\3 122.80 101.56 5.09 -6.16 LOW NO YES NO NO YES YES 0.55
23 118424716 453.82 9\3 105.00 109.72 2.19 -4.06 HIGH NO NO NO YES YES YES 0.55
24 145072656 485.96 3 131.21 104.76 2.45 -4.39 HIGH NO NO NO YES YES YES 0.55
25 153090180 444.84 8\2 107.46 113.28 2.45 -4.26 HIGH NO NO NO YES YES YES 0.55
26 135360474 42451 5\3 114.49 107.39 3.09 -4.33 HIGH NO YES NO NO YES YES 0.55
27 146554000 499.95 7\3 131.61 121.83 1.85 -4.23 HIGH NO NO NO YES YES YES 0.55
28 161723495 493.89 9\3 118.77 109.72 3.06 -4.49 HIGH NO NO NO YES YES YES 0.55
29 91809445 490.35 12\2 107.99 93.06 4.92 -6.38 LOW NO NO NO YES YES YES 0.55
30 123366131 398.80 7\2 99.00 89.49 1.44 -3.71 HIGH NO NO NO YES YES YES 0.55
31 130391618 455.27 3 107.29 101.52 271 -4.63 HIGH NO NO NO YES YES YES 0.55
32 132159010 471.72 6\3 112.34 101.52 2.94 -5.06 HIGH NO YES NO YES YES YES 0.55
33 138508942 421.83 7\1 102.56 69.26 3.84 -5.07 HIGH NO YES NO YES YES YES 0.55
34 145072561 471.72 6\3 112.34 101.52 2.94 -5.06 HIGH NO YES NO YES YES YES 0.55
35 157601699 463.86 8\2 110.36 89.49 3.47 -4.9 HIGH NO NO NO YES YES YES 0.55
36 158436883 493.89 9\1 116.02 87.72 3.39 -4.78 HIGH NO NO NO YES YES YES 0.55
37 162656940 454.54 4\0 133.94 40.80 4.70 -6.74 HIGH YES YES NO YES YES YES 0.55
38 130391356 493.89 9\ 119.84 127.54 2.46 -4.05 HIGH NO YES NO YES YES YES 0.55
39 138567683 479.96 6\3 131.24 100.49 3.47 -6.06 HIGH NO YES NO YES YES YES 0.55
40 138567814 447.91 4 116.59 120.72 2.56 -4.57 HIGH NO NO NO YES YES YES 0.55
41 146927761 431.87 7\3 108.92 109.72 1.94 -3.68 HIGH NO NO NO YES YES YES 0.55
42 147163766 472.27 8\2 107.72 89.49 3.55 -5.06 HIGH NO NO NO YES YES YES 0.55
43 160425510 429.85 7\2 108.02 106.56 2.15 -3.82 HIGH NO NO NO YES YES YES 0.55
44 162672693 437.47 5\0 124.08 64.59 3.48 -5.82 HIGH YES YES NO YES YES YES 0.55
45 10453870 404.45 6\4 103.86 118.39 2.56 -4.08 HIGH NO YES NO YES YES YES 0.55
46 123957059 457.91 7\3 125.32 104.76 1.56 -3.80 HIGH NO NO NO YES YES YES 0.55
47 138567791 387.86 5\3 104.84 91.26 3.22 -4.99 HIGH NO YES NO YES YES YES 0.55
48 144579804 415.87 6\3 108.51 100.49 2.85 -4.10 HIGH NO YES NO YES YES YES 0.55




49 54682869 376.39 5\ 104.10 14558 3.26 -4.97 LOW NO NO YES NO YES NO 055
50 54691520 358.41 32 105.02 105.12 438 5.56 HIGH NO NO YES YES YES YES 0.55
51 54694703 412.38 6\2 105.02 105.12 5.08 -6.09 LOW NO NO YES NO YES YES 055
52 11035383 346.38 M 105.02 80.92 3.90 5.41 HIGH NO NO YES YES YES YES 0.55
53 149279818 498.73 2 110.45 89.49 3.31 5.21 HIGH NO NO NO YES YES YES 0.55
54 153814650 422.01 AL 112.67 71.62 3.1 5.73 HIGH YES NO NO YES YES YES 055
55 123382950 468.91 o 112.79 169.03 0.88 -3.47 LOW NO YES NO YES YES NO 0.55
56 123399925 480.91 73 130.54 10152 2.67 -4.64 HIGH NO NO NO YES YES YES 0.55
57 145778325 471.48 8\2 123.02 158.22 1.87 -4.79 LOW NO YES NO YES YES NO 055
58 15341467 492.60 6\4 144.44 107.22 5.77 7.37 LOW NO YES NO YES YES YES 0.55
59 54718612 372.44 32 109.99 105.12 4.69 -5.85 HIGH NO NO YES YES YES YES 055
60 135594050 378.40 5\ 106.74 134.15 3.57 -4.79 LOW NO NO NO NO YES YES 055
61 138567694 399.83 6\3 104.09 100.49 2.52 -4.32 HIGH NO NO NO YES YES YES 0.55
62 157608038 405.88 6\2 104.56 89.49 2.76 -4.07 HIGH NO YES NO YES YES YES 055
63 161630508 499.92 8\2 124.23 98.72 3.58 -5.39 HIGH NO NO NO YES YES YES 0.55
64 161633958 463.55 2 101.31 98.72 2.05 -3.50 HIGH NO NO NO YES YES YES 0.55
65 88093910 463.55 5\1 133.16 112.96 2.82 5.27 HIGH NO NO NO YES YES YES 055
66 54689906 388.44 a3 112.01 125.35 432 5.71 LOW NO NO NO NO YES YES 0.55
67 54747263 344.39 32 100.06 105.12 3.94 -4.79 HIGH NO NO YES YES YES YES 055
68 153219559 481.88 92 113.40 98.72 3.03 441 HIGH NO NO NO YES YES YES 055
69 155223351 448.60 53 121.27 132.69 2.96 -4.07 HIGH NO YES NO NO YES YES 0.55
70 156012539 384.42 6\0 102.95 63.22 3.38 447 HIGH YES NO NO YES YES YES 055
71 21637213 408.49 53 119.68 86.99 467 -5.90 HIGH NO NO NO YES YES YES 0.55
72 22139519 407.46 6\0 118.73 56.29 3.10 451 HIGH YES NO NO YES YES YES 0.55
73 5322291 336.26 1 80.99 59.67 3.93 -4.86 HIGH NO YES YES YES YES YES 055
74 54677877 394.83 a3 107.09 125.35 4.26 5.91 LOW NO YES YES NO YES YES 0.55
75 54688291 369.40 a2 104.77 128.91 3.80 5.19 HIGH NO NO YES YES YES YES 055
76 86684750 480.94 73 130.54 10152 2.67 -4.64 HIGH NO NO NO YES YES YES 055
77 126545515 360.42 5\1 98.52 55.76 3.85 -3.95 HIGH YES NO YES YES YES YES 0.55
78 142605281 458.51 5\ 126.14 131.98 2.76 443 HIGH NO YES YES NO YES YES 055
79 161935054 476.86 o\l 111.99 102.28 3.27 -4.74 HIGH NO NO NO YES YES YES 0.55
30 44578390 372.37 2 95.10 94.45 2.09 -3.49 HIGH NO YES NO NO YES YES 055
81 88088442 421.49 6\1 110.60 139.35 1.60 -3.59 LOW NO NO NO YES YES YES 055
82 91520361 378.40 53 107.07 130.99 3.64 -4.34 LOW NO NO NO NO YES YES 0.55
83 138567785 485.94 73 128.47 100.49 4.29 5.42 HIGH NO YES YES YES YES YES 055
84 16745400 402.44 2 106.83 94.45 2.85 -3.98 HIGH NO YES NO YES YES YES 0.55
85 168759 356.37 6\1 93.68 7422 2.95 -4.24 HIGH YES NO NO YES YES YES 0.55
36 3703882 386.35 8\2 95.30 111.52 1.79 3.41 HIGH NO YES NO NO YES YES 055
87 54689893 294.33 32 84.71 105.12 3.29 -4.32 HIGH NO NO YES NO YES YES 0.55
88 54720166 374.41 a3 106.18 125.35 3.59 -4.78 HIGH NO NO YES YES YES YES 055
39 54720167 378.38 53 102.04 125.35 3.98 5.27 LOW NO NO YES NO YES YES 055
90 10591652 318.41 AL 90.01 55.76 3.65 -4.38 HIGH YES NO NO NO YES YES 0.55
o1 118796340 364.42 v 105.04 12758 3.23 441 HIGH NO YES YES NO YES YES 0.85
92 134469603 394.46 6\3 98.78 107.39 2.73 -3.57 HIGH NO YES NO NO YES YES 0.55
93 54689895 379.39 5\ 104.32 138.86 3.34 5.37 LOW NO NO NO NO YES YES 0.56
94 56670174 406.54 5\ 110.63 118.39 2.81 4.32 HIGH NO YES NO NO YES YES 055
95 57347755 308.31 6\3 78.08 112.44 1.82 -3.50 HIGH NO NO NO NO YES YES 0.56
96 636928 296.36 33 91.60 60.69 3.93 5.0 HIGH YES NO YES YES YES YES 055
97 153872652 420.45 6\2 115.99 93.06 3.90 5.26 HIGH NO NO NO NO YES YES 0.56
98 461948 330.33 6\ 87.19 107.22 2.04 -3.64 HIGH NO YES NO NO YES YES 055
99 46211187 444,52 2 121.25 94.45 3.79 -4.88 HIGH NO NO NO YES YES YES 055
100 54689919 376.39 5\ 104.10 14558 3.33 -4.97 LOW NO NO YES NO YES NO 0.55
101 135397715 449.89 6/2 119.40 89.49 3.26 5.23 HIGH NO NO NO YES YES YES 055
(MK- 8722)




Table S3: Theoretical toxicity prediction the top-ranked standard molecule (MK-8722) and the best 20 analogues

S.n Compound Absorption Distribution Excretion Toxicity Parameters
0 Pul():?gem Caco-2 PPB Vy4in Fu Tip, in hERG DiLI AMES Rat oral Skin Carcinogenicit Respiratory
Permeability L/kg (hr.) Blocke Toxicity acute sensiti y toxicity
(log units) rs toxicity zation
1 138508665 -4.822 97.74% 2581  2.39 0.06 - . - ++ - ++
2 138508665 4774 10040 2267 111 0.039 - ot + ++ - -
3 138508964 4765  99.65% 2165  1.42 0.069 - ot - ++ - -
4 132097535 -4.778 98.53%  3.414  1.29 0.041 - . - ot - ¥
5 138508669 -4.766 99.24% 2243 187 0.053 - ot - ++ -
6 123812082 5071  98.77% 1528  1.86 0.145 - ot - - - -
7 132097498 -4.881 99.01% 2.057 0.82 0.112 - ot - - - - -
8 145403788 -5.095 96.01% 2.115 4.52 0.087 - +++ ++ - - - +
9 148879356 -5.194 97.63% 3.644 2.86 0.07 - + +++ -- - +
10 90067292 -4.807 100.25 1.364 1.78 0.092 - +++ - ++ - -- --
11 123858811 -4.907 88.92% 1.441 19.6 0.118 ++ +++ ++ - -- ++
12 160545018 -4.963 97.65%  2.579 2.78 0.128 - +++ - +++ - -
13 124005037 -4.847 93.14% 211 7.39 0.146 - +++ +++ + -
14 123360613 -4.857 91.84% 2.69 8.30 0.147 - +++ - ++ -- - --
15 123772529 -4.916 94.95% 2.524 7.26 0.146 - +++ - ++ -- - -
16 152849090 -4.789 99.15%  1.675 1.55 0.195 - +++ ++ - - ++ -
17 162105203 -4.829 97.82% 3.327 3.99 0.112 - ++ - +++ - -- ++
18 132097620 -4.947 94.22% 2.984 5.45 0.061 ++ +++ - ++ - - -
19 138508975 -4.837 95.62%  2.611 6.57 0.112 - +++ - ++ - - ++
20 147470011 -4.773 96.90%  2.915 227 0.195 - +++ - +++ - -
21 1598794 -4.877 96.79 2.601 3.00 0.1 - +++ +++ - -- ++

* The symbols indicate the score range of the respective toxicity parameter 0-0.1(---), 0.1-0.3(--), 0.3-0.5(-), 0.5-0.7(+), 0.7-0.9(++), and 0.9-1.0(+++), Fu—The fraction unbound in
plasma, DILI —Drug induced liver toxicity, Vd3—\Volume distribution (L/kg), PPB—Plasma protein binding

Table S4: Protein- ligand interaction details with respect to the (a) 6B2E-CG7, (b) 6B2E- MK-8722,
(c) 6B2E-Berberine, (d) 6B2E (138508665) and (e) 6B2E (138508964) complex emphasizing the
distance and the nature of the bonds.

(a) 6B2E-CG7

S.No Protein Protein Protein Protein Distance Ligand Bond Type
Chain Residue Residue Atom (in A% Atom
ID number name

1 B 82 ARG NH2 —» 535 <«4——OAB Electrostatic Bond
2 A 88 ASP OD2 —» 297 <4—NAR Conventional H bond
3 A 19 GLY (0] —» 273 4—O0AD Conventional H bond
4 B 82 ARG HH22 —» 307 <4——OAU Conventional H bond

(by 6B2E- MK-8722
1 A 49 ARG HH12 —» 255 4¢—— 033 Conventional H bond
2 A 49 ARG HH12 —» 1.79 4—— 035 Conventional H bond
3 A 49 ARG HH21 —» 181 €4—— 033 Conventional H bond
4 B 152 LEU O —» 279 «— H4 Conventional H bond
5 B 152 LEU O —» 231 «—— H16 Carbon H bond
6 B 154 HIS O —» 228 €4—— H17 Carbon H bond
7 B 139 GLU OEl —» 237 €4—— H19 Carbon H bond
8 B 139 GLU OEl —» 234 4— H21 Carbon H bond

(c) 6B2E-Berberine
1 A 45 LYS HZ1l —» 2.614—— 024 Conventional H bond
2 A 98 GLY HN —» 297¢—— 021 Conventional H bond
3 A 94 GLU 0O —» 3.06€4—— H7 Carbon H bond
4 A 27 PHE O —» 287¢—— HI5 Carbon H bond
5 A 157 ASP OD2 —» 273¢—— HI5 Carbon H bond

(d) 6B2E (138508665)
1 B 82 ARG O —» 246 «—— H4 Conventional H bond
2 B 82 ARG O —p 228 4—— H6 Conventional H bond
3 B 93 SER HA —p» 267 €«—— F27 Carbon H bond
4 B 136 ASP OD1 —» 239 €4— Hi18 Carbon H bond

) 6B2E (138508964)
1 B 82 ARG O —p 259 €4— H4 Conventional H bond
2 B 82 ARG O —» 296 <4— Hb6 Conventional H bond
3 B 136 ASP OD1 —» 237 4——H22 Carbon H bond

5



Table S5: Calculations of binding free energy using MM/GBSA method

Parameters - PubChem ID
6B2E_MK-8722  6B2E_Berberine 6B2E (138508665) 6B2E (138508964)
Energy Avg. Std.(#) Avg. Std.(¥) Avg. Std. (1) Avg. Std. (3)
Components
AVDWAALS -37.56 2.65 -38.65 0.29 -43.47 0.88 -50.10 2.59
AEEL -26.83 4.29 -12.70 0.13 -12.11 0.24 -3.81 1.29
AEGB 40.27 0.82 25.12 0.82 27.05 0.04 22.69 0.91
AESURF -4.76 0.46 -4.76 0.16 -5.64 0.14 -6.48 0.34
AGGAS -64.39 5.04 -51.35 0.32 -55.58 0.91 -53.91 2.89
AGSOLV 35.51 0.94 20.37 0.83 21.42 0.15 16.22 0.98
AG_bind (in -28.88 5.12 -30.99 0.89 -34.17 0.92 -37.69 3.05
kcal/mol)

t::;f‘r:;

e (8

MK-8722

ety

Compound PubChem Compound PubChem
CID 138508665 CID 138508964

Figure S1: 3D-Optimized geometrical structures of the four top-ranked molecules
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Figure S2: Theoretical assessment of oral bioavailability of the best five analogues, MK-8722, and berberine

using bioavailability radar maps
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