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TABLE S1 Computational binding affinities of active and inactive ligands based on
MM/GBSA in 5 replica MD simulations, Unit: Kcal/mol

Item Ligand 1 MD 24 MD 3 MD 4" MD 5"MD  Average

Active NP-G2-044  —41.18 —41.71 —41.11 —41.94 —41.32 —41.45

Inactive ~ NP-G2-112  -38.18 —38.88 -38.49 -38.46 -38.27 —-38.45
Inactive ~ NP-G2-113  -35.95 —35.76 —35.66 -35.47 -35.15 -35.60

TABLE S2 ZINC IDs and the 2D structures of active and inactive ligands
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TABLE S3 Binding affinities for small-molecule No. 20 to 30 in molecule docking. Unit:
kcal/mol

No. Zinc Number Molecule weight Chemical Structure Binding affinity
No. 20  ZINC000044387005 480.68 -33.35
No.21  ZINC000033977462 302.45 -30.68

OH

No.22  ZINC000003874163 416.55 M‘:{( -28.33



No.

No.

No.

No.

No.

No.

No.

No.

23

24

25

26

27

28

29

30

ZINC000038299972

ZINC000137551534

ZINC000255258130

ZINC000140370169

No data

ZINC000044431210

ZINC000006041800

ZINC000040873606

430.62

458.72

428.65

446.58

No data

474.59

476.60

412.61

-31.74

-36.54

-36.88

-29.75

-33.27

-32.83

-32.97

-37.87




” s
Glu21s OF 1 Al
N

G op

Tyr230

2
x 102501

D2 NE2
b - - l'li_ "
w::a% ¢ 2 S NgCP D Gins0
€0 i ’ 2

0k
% o
Leok?

. A ' 103 ‘“%
> 3 Landx C19
Leutd

&u cid
yﬂw L 3::% lm:‘:{& Ry "
Inhibitor No.02 Inhibitor No.03 Inhibitor No.04

Alass

Sert02

Trpiol

Inhibitor No.05

W
Al

gy, on

.

Inhibitor No.08 Inhibitor No.09 Inhibitor No.10
Figure representation
@@ Inhibitor bond \,:QE Fascin residue involved in hydrophobic contact
@®—@ Fascin residue bond §

®- ~-® Hydrogen bond and its leng @ Corresponding atom involved in hydrophobic contact



Ve Tia
Lautos

Inhibitor No.13

C 5
Ag217
LA o7 Clo %}hy
Ala95 N i 1
(81 -,
116 -yu
[ >
3
anais £ e - %777\"‘\ il
aw G20

. Lewds B = = Trplot
CH peais ﬁ,“ Rty . o 9)9114/ S |
M ‘45 C14 5 c”n Lewds M

Serl2
Phe216

Inhibitor No.14 Inhibitor No.15

Arg217

Phe2l6 M .
£ .

s )
) i::um,\

Inhibitor No.17 Inhibitor No.18 Inhibitor No.19

Figure representation

@—@ Inhibitor bond -2 Fascin residue involved in hydrophobic contact
©®—@ Fascin residue bond €
®- --® Hydrogen bond and its leng @ Corresponding atom involved in hydrophobic contact

FIGURE S1 Interactions between Fascin and small-molecules No.2 to 19. (No.1 is the
inhibitor NP-G2-029). Plotted by LIGPLOT Software (C. et al., 1995).
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FIGURE S2 RMSD files for each complex of Fascin with inhibitor No. 01-19. Fine
color lines stand for 5 replicates of conventional MD simulation. RMSD calculated by
using the CPPTRAJ module in AMBER 20 (Case et al., 2020).
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- e Log S (ESOL) 518
Solubility 2.62e-03 mg/ml ; 6.56e-06 mol/l
FLEX SIZE Class Moderately soluble
Log S (All) -5.61
/)J@ Solubility 9.88e-04 mg/m ; 2.47¢-06 mo/l
Class Moderately soluble
INSATU poLAR  LOg S (SILICOS-IT) -7.56
fzé Solubility 1.10e-05 mg/ml ; 2.74€-08 mol/l
=/ Class Poorly soluble
INSOLU
Pharmacokinetics
SMILES 0O=C(c1oncc1C)Ncinn(c2cicccc2)Ceicce(cc1)C(F)(F)F Gl absorption High
Physicochemical Properties BBB permeant No
Formula C20H15F3N402 P-gp substrate No
Molecular weight 400.35 g/mol CYP1A2 inhibitor Yes
Num. heavy atoms 29 CYP2C19 inhibitor Yes
Num. arom. heavy atoms 20 CYP2C9 inhibitor Yes
Fracton/Cspd 049 CYP2D6 inhibitor No
Num. rotatable bonds 6 CYP3A4 inhibitor No
AHI: HEDONG:ACCEPRONS: i Log Kp (skin permeation) -5.65cm/s
Num. H-bond donors 1 S T
Molar Refractivity 9973
TRo 72.05 A* Lipinski Yes; 0 violation
Lipophiicity Ghose No; 1 violation: WLOGP>5.6
Veber Yes
Log Pon (ILOGP) 262
Egan Yes
Log Poay (XLOGP3) 436 Higiie s
Log Pow (WLOGP) 5.61 Bioavailability Score 0.55
Log Pony (MLOGP) 379 Medicinal Chemistry
Log Po (SILICOS-IT) 3.90 PAINS 0 alert
Consensus Log Popy 405 Brenk 0 alert
Leadlikeness No; 2 violations: MW>350, XLOGP3>3.5
Synthetic accessibility 3.08
N
[71 ®
oo Water Solubility
i Leo Log S (ESOL) 520
\/(\!/ Solubility 2 75e-03 mg/mi ; 6.33¢-06 mol/l
e ~ i AEX SZE  Class Moderately soluble
G ‘ Log S (Ali) -6.44
m Solubility 1.57e-04 mg/ml ; 3.61e-07 mol/l
- S 5 Class Poorly soluble
U INSATU POLAR  Log S (SILICOS-T) -3.47
o Y Solubility 1.48e-01 mg/mi ; 3.41e-04 mol/l
o b o Class Soluble
Pharmacokinetics
CC(=CCCIC@@H]([C@@H]1CCIC@H] Gl absorption High
SMILES Efgg;ﬁg;(o(;é?gjgggﬂOC[C@@H]([C@H] BBB permeant No
Physicochemical Properties P-gp substrate Yes
Formula C25H3806 CYP1A2 inhibitor No
Molecular weight 434.57 g/mol CYP2C19 inhibitor No
Num. heavy atoms 31 CYP2C9 inhibitor No
Num. arom. heavy atoms 6 CYP2D6 inhibitor Yes
Fraction Csp3 068 CYP3A4 inhibitor No
Num. rotatable bonds 6 Log Kp (skin permeation) -5.66 cnvs
Num. H-bond acceptors 6 Druglikeness
Num. H-bond donors 4 Lipinski Yes; 0 violation
Molar Refractivity 121.83 Ghose Yes
TPSA 99.38 A2 Veber Yes
Lipophilicity Egan Yes
Log Py (ILOGP) 3.85 Muegge Yes
Log Pony (XLOGP3) 463 Bioavailability Score 0.55
Log Pow (WLOGP) 3.88 Medicinal Chemistry
Log Poay (MLOGP) 228 PAINS 0 alert
Log Pory (SILICOS-IT) 366 Brenk 1 alert: isolated_alkene
Consensus Log Pty 366 Leadlikeness No; 2 violations: MW>350, XLOGP3>3.5

Synthetic accessibility

568




®

SMILES

Formula

Molecular weight

Num. heavy atoms
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C27H39N302
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9
0.52
8
3
4
137.72
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Log Kp (skin permeation)
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Veber
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Muegge
Bioavailability Score

PAINS
Brenk

Leadlikeness

Synthetic accessibility

Pharmacokinetics
High
No
Yes
No
No
No
No
Yes
-5.43 cm/s
Druglikeness
Yes; 0 violation
No; 2 violations: MR>130, #atoms>70
Yes
Yes
Yes
0.55
Medicinal Chemistry
0 alert
1 alert: isolated_alkene

No; 3 violations: MW>350, Rotors>7
XLOGP3>3.5
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o Water Solubility
e Log S (ESOL) 6.24
Solubility 2.62e-04 mg/ml ; 5.81e-07 mol/l
FLEX SIZE Class Poorly soluble
Log S (Ali) -7.73
Solubility 8.47e-06 mg/mi ; 1.88e-08 mol/l
Class Poorly soluble
INSATU POLAR  LoOg S (SILICOS-IT) -3.80
Solubility 7.14e-02 mg/mi ; 1.58e-04 mol/l
- Class Soluble
Pharmacokinetics
O[C@H]1CCICRI2(C@@](C1)(O)C@@HI(O)C@R@H] Gl absorption High
SMILES E&@[(%g Lc]((%(@cr)«éz)g)cc[)cgggqc@rmCC[C@@H]z{C@@H] 568 balinaael &
Physicochemical Properties P-gp substrate Yes
Formula C28H5004 CYP1A2 inhibitor No
Molecular weight 450.69 g/mol CYP2C19 inhibitor No
Num. heavy atoms 32 CYP2C9 inhibitor No
Num. arom. heavy atoms 0 CYP2D6 inhibitor No
Fraction Csp3 1.00 CYP3Ad4 inhibitor No
Num. rotatable bonds 5 Log Kp (skin permeation) -4.62 cmis
Num. H-bond acceptors 4 Druglikeness
Num. H-bond donors 4 Lipinski Yes; 0 violation
Molar Refractivity 132.42 Ghose No; 2 violations: MR>130, #atoms>70
TPSA 80.92 A* Veber Yes
Lipophilicity Egan Yes
Log Pop (ILOGP) 3.15 Muegge No; 1 violation: XLOGP3>5
Log Pony (XLOGP3) 6.24 Bioavailability Score 055
Log Ponw (WLOGP) 477 Medicinal Chemistry
Log Popw (MLOGP) 402 PAINS 0 alert
Log Pony (SILICOS-T) 438 SHenK O'aient
Consensus Log Pow 451 Leadlikeness No; 2 violations: MW>350, XLOGP3>3.5
Synthetic accessibility 623
\
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oo Water Solubility
Lee Log S (ESOL) 538
Solubility 1.84e-03 mg/ml ; 4.20e-06 mol/l
FLER SIZE Class Moderately soluble
Log S (Ali) .64
Solubility 9.95e-05 mg/mi ; 2.27e-07 mol/l
Class Poorty soluble
{, INSATU PoLAR  Log S (SILICOS-IT) -7.03
Solubility 4.07e-05 mg/mi ; 9.31e-08 mol/l
Class Poorly soluble
INSOLU

FIGURE S3 Toxicity data for potential inhibitor No. 07, 15, 18. Evaluation processed
by ProTox-II server (Banerjee et al., 2018).




TABLE S4 Toxicity evaluation data collection. Evaluation processed by ProTox-II

server (Banerjee et al., 2018).

ITEM NP-G2-029 107 115 1018
Classification Target Prediction  Probability  Prediction Probability Prediction Probability Prediction Probability
Organ toxicity Hepatotoxicity Active 0.52 Inactive 0.91 Inactive 0.84 Inactive 0.72
Toxicity end points  Carcinogenicity Active 0.58 Inactive 0.65 Inactive 0.58 Inactive 0.63
Toxicity end points  Immunotoxicity Inactive 0.99 Active 0.99 Active 0.99 Active 0.99
Toxicity end points ~ Mutagenicity Active 0.6 Inactive 0.82 Active 0.64 Inactive 0.68
Toxicity end points  Cytotoxicity Inactive 0.75 Inactive 0.82 Inactive 0.98 Inactive 0.73
Tox21-Nuclear
Aryl hydrocarbon
receptor signalling Inactive 0.62 Inactive 0.86 Inactive 0.99 Inactive 0.79
Receptor
pathways
Tox21-Nuclear
receptor signalling Androgen Receptor Inactive 0.97 Inactive 0.97 Inactive 0.95 Inactive 0.93
pathways
Tox21-Nuclear Androgen Receptor
receptor signalling Ligand Binding Inactive 0.96 Inactive 0.93 Inactive 0.95 Inactive 0.98
pathways Domain
Tox21-Nuclear
receptor signalling Aromatase Inactive 0.84 Inactive 0.59 Inactive 0.94 Inactive 0.9
pathways
Tox21-Nuclear
Estrogen Receptor
receptor signalling Inactive 0.82 Inactive 0.79 Inactive 0.74 Inactive 0.89
Alpha (ER)
pathways
Tox21-Nuclear Estrogen Receptor
receptor signalling Ligand Binding Inactive 0.91 Inactive 0.92 Inactive 0.86 Inactive 0.96
pathways Domain (ER-LBD)
Peroxisome
Tox21-Nuclear
) ) Proliferator Activated ) . . .
receptor signalling Inactive 0.91 Inactive 0.95 Inactive 0.99 Inactive 0.91
Receptor Gamma
pathways
(PPAR-Gamma)
Nuclear factor
Tox21-Stress (erythroid-derived
Inactive 0.94 Inactive 0.85 Inactive 0.84 Inactive 0.92
response pathways 2)-like 2/antioxidant
responsive element
Tox21-Stress Heat shock factor
Inactive 0.94 Inactive 0.85 Inactive 0.84 Inactive 0.92
response pathways response element
Tox21-Stress Mitochondrial
Inactive 0.62 Inactive 0.54 Active 0.52 Inactive 0.8
response pathways Membrane Potential
Tox21-Stress Phosphoprotein
Inactive 0.86 Inactive 0.64 Inactive 0.78 Inactive 0.82
response pathways (Tumor Supressor) p53
ATPase family AAA
Tox21-Stress
domain-containing Inactive 0.85 Inactive 0.92 Inactive 091 Inactive 0.88

response pathways

protein 5 (ATADS5)
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