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Table S1. Calculated RDKit molecular descriptors for 18 known BOS furin inhibitors
[1,2,3] using KNIME and corresponding descriptor thresholds established for filtering
commercial libraries to create a virtual screening library.

SlogP | AMW TPSA NumHBD | NumHBA | NumRotatableBo
nds
E1 4.797 | 627.573 | 11113 |2 8 10
E2 5.188 | 641.6 111.13 | 2 8 11
E3 4.757 | 675.683 | 107.97 |1 9 11
E4 4,705 | 613.59 94.06 2 8 10
E5 4.980 | 656.615 | 123.16 |3 8 11
E6 5.076 | 571.509 | 94.92 1 8 8
= | E7 5.466 | 585.536 | 94.92 1 8 8
o | E8 4,734 | 557.482 | 103.71 |2 8 8
S | E9 5.076 | 571.509 | 94.92 1 8 8
'-E E10 5.466 | 585.536 | 94.92 1 8 8
p E11 5.219 | 583.52 94.92 1 8 8
O | E12 6.102 | 613.59 94.92 1 8 10
@ 'Eq3 4,881 | 677.655 | 129.06 | 1 10 12
E14 4,827 | 615.562 | 11515 |2 9 10
E15 4,439 |601.535 | 11515 |2 9 10
E16 4,583 | 642.588 | 124.02 |2 9 11
E17 5.219 |670.642 | 124.02 |2 9 12
(10Q)®!
E18 4,802 | 658.587 | 133.25 |2 10 11
Descriptor 4 4- 557-678 | 94-134 | 1-3 8-10 8-12
limits 6,2

Bl The designation is the same as in reference [1]. ! Compound from reference [2].
Conserved water definition in CmDock .prm file:

SECTION SOLVENT

FILE important_waters.pdb

END_SECTION

important_waters.pdb:

HETATM 1 Oow HOHW 1 40.385 -41.648 -17.3301.002.00 O
HETATM 2 H1 HOH W 1 40.163 -42.096 -18.1491.00 2.00 H
HETATM 3 H2 HOH W 1 40.846 -42.255 -16.747 1.00 2.00 H
HETATM 4 OoOw HOHW 2 39.692 -32.244 -8.966 1.002.00 O
HETATM 5 H1 HOH W 2 39.067 -31.684 -9.431 1.002.00 H
HETATM 6 H2 HOH W 2 39.943 -32.980 -9.528 1.002.00 H
HETATM 7 Oow HOHW 3 42.229 -40.131 -14.8941.002.00 O
HETATM 8 H1 HOH W 3 42.756 -39.520 -15.4151.002.00 H
HETATM 9 H2 HOH W 3 42.104 -39.774 -14.0111.002.00 H
HETATM 10 OoOw HOHW 4 40.001 -39.690 -13.300 1.00 2.00 O
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39.811 -39.042 -12.617 1.00 2.00
39.907 -39.282 -14.164 1.00 2.00
49.376 -28.606 2.640 1.00 2.00
49.571 -29.349 2.065 1.00 2.00
49.451 -27.788 2.143 1.00 2.00
42.014 -37.499 -17.816 1.00 2.00
42.809 -37.795 -18.264 1.00 2.00
41.796 -36.610 -18.104 1.00 2.00
52.348 -35.667 -0.149 1.00 2.00
52.450 -36.072 0.716 1.00 2.00
51.954 -36.299 -0.754 1.00 2.00
54.818 -26.826 1.054 1.00 2.00
54.727 -27.587 1.633 1.00 2.00
54.563 -26.031 1.528 1.00 2.00
49.848 -37.327 -5.671 1.00 2.00
49.092 -37.445 -6.251 1.00 2.00
50.157 -38.184 -5.369 1.00 2.00
44.871 -33.578 -13.282 1.00 2.00
44.432 -33.806 -12.459 1.00 2.00
44.921 -32.623 -13.364 1.00 2.00
46.842 -33.201 -15.407 1.00 2.00
46.442 -33.739 -16.094 1.00 2.00
47.064 -33.754 -14.655 1.00 2.00
54.279 -33.081 3.582 1.00 2.00
53.761 -33.540 2.917 1.00 2.00
54.523 -33.695 4.279 1.00 2.00
51.628 -32.320 5.598 1.00 2.00
51.281 -32.893 4.911 1.00 2.00
51.843 -32.843 6.374 1.00 2.00
39.769 -39.050 -17.160 1.00 2.00
39.342 -39.043 -16.300 1.00 2.00
39.811 -38.155 -17.504 1.00 2.00
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HETATM 43 oW HOHW 15 52.359 -37.483 -1.861 1.002.00 O
HETATM 44 H1 HOH W 15 51.881 -38.046 -1.248 1.00 2.00 H
HETATM 45 H2 HOH W 15 52.449 -36.604 -1.485 1.00 2.00 H
HETATM 46 OW HOHW 16 46.038 -38.640 -5.513 1.002.00 O
HETATM 47 H1 HOH W 16 45.589 -37.885 -5.901 1.00 2.00 H
HETATM 48 H2 HOH W 16 46.230 -39.285 -6.197 1.00 2.00 H
HETATM 49 oW HOHW 17 55.626 -29.834 -2.297 1.002.00 O
HETATM 50 H1 HOH W 17 56.304 -30.336 -1.839 1.00 2.00 H
HETATM 51 H2 HOH W 17 55.354 -30.308 -3.086 1.00 2.00 H
HETATM 52 oW HOHW 18 47.712 -38.790 -7.885 1.00 2.00 O
HETATM 53 H1 HOH W 18 48.021 -38.305 -7.116 1.00 2.00 H
HETATM 54 H2 HOH W 18 47.494 -39.690 -7.630 1.00 2.00 H
HETATM 55 oW HOHW 19 55.629 -33.697 5.771 1.00 2.00 O
HETATM 56 H1 HOH W 19 55.255 -32.921 5.347 1.00 2.00 H
HETATM 57 H2 HOH W 19 55.807 -34.370 5.110 1.00 2.00 H
HETATM 58 oW HOHW 20 54.565 -33.910-1.3851.002.00 O
HETATM 59 H1 HOH W 20 54.545 -34.780 -0.979 1.00 2.00 H
HETATM 60 H2 HOH W 20 53.908 -33.347 -0.969 1.00 2.00 H
HETATM 61 oW HOHW 21 52.639 -31.386 7.827 1.00 2.00 O
HETATM 62 H1 HOH W 21 52.540 -31.857 8.658 1.00 2.00 H
HETATM 63 H2 HOH W 21 52.313 -30.488 7.927 1.00 2.00 H
Table S2. A set of known BOS compounds, used to generate decoys.

Cmpd | Molecule (Canonical)

ﬁ)g}pd EI(C1=CC(C2=CC(CN3CCC(CNC(C)=O)CC3)=CC(OC4=CN=C(N5CCN(CCOC)CCS)C=C4)=N2)=C

Cg}pd CIC1=CC(C2=CC(CN3CCC(CNC(C)=0)CC3)=CC(OC4=CN=C(N5CCN(CCC(0)=0)CC5)C=C4)=N

‘Cl)g]]pd (223C1=CC(C2=CC(CN3CCC(OCC(O)=O)C3)=CC(OC4=CN=C(N5CCN(C)CC5)N=C4)=N2)=CC(CI)

21 CE(1=O)NCC1CCN(Cc2cc(Oc3ccc(N4CCN(CC(=O)O)CC4)nc3)nc(-c3cc(CI)cc(CI)c3)c2)CC1

E2 CC(=O)NCC1CCN(Cc2cc(0c3cecc(N4CCN(CCC(=0)0)CCa)nc3)nc(-c3cc(Cl)cc(Cl)c3)c2)CCl

E3 CC(=O)NCC1CCN(Cc2cc(Oc3cec(N4CCN(CCS(C)(=0)=0)CC4)nc3)nc(-

c3cc(Cl)cc(Cl)e3)c2)CCa

E4 CC(=O)NCC1CCN(Cc2cc(0c3cecc(N4CCN(CCO)CCa)ne3)nc(-c3cc(Cl)cc(Cl)ec3)c2)CCl

E5 CNC(=O)NCC1CCN(Cc2cc(Oc3ccc(N4CCN(CCC(=0)0)cc4)nc3)nc(-c3cc(Cl)cc(Cl)c3)c2)CCl

E6 CN1CCN(c2cnc(Oc3cc(CN4ACCC(CC(=0)0)CC4)cc(-cdcc(Cl)cc(Cl)c4)n3)cn2)CCl




E7 CN1CCCN(c2cnc(Oc3cc(CN4CCC(CC(=0)0)CC4)cc(-cacc(Cl)cc(Cl)cd)n3)cn2)CCl

E8 O=C(O)CC1CCN(Cc2cc(Oc3cnc(N4CCNCCA)nc3)nc(-c3cc(Cl)cc(Cl)c3)c2)CC1

E9 CN1CCN(c2ncc(Oc3cc(CN4CCC(CC(=0)0)CC4A)cc(-cdec(Cl)cc(Cl)cd)n3)cn2)CCl

E10 CN1CCCN(c2nce(Oc3cc(CN4CCC(CC(=0)0)CC4)cc(-c4cc(Cl)ec(Cl)c4)n3)cn2)CCl

E11 0=C(O)CC1CCN(Cc2cc(0c3enc(N4CCN5CCCAC5)nc3)nc(-c3cc(Cl)ec(Cl)e3)c2)CCl

E12 CC(CC(=0)0)CC1CCN(Cc2cc(Oc3cnc(N4CCN(C)CC4)ne3)nc(-c3cc(Cl)cc(Cl)e3)c2)CCl

E13 CS(=0)(=0)CCCN1CCN(c2ncc(0c3cc(CN4ACCC(CC(=0)0)CC4a)cc(-
c4cc(Cl)cc(Cl)cd)n3)cn2)CCl

E14 C[C@@H](O)CN1CCN(c2ncc(Oc3cc(CN4ACCC(CC(=0)0)CC4)cc(-
c4cc(Cl)cc(Cl)cd)n3)cn2)CCl

E15 0=C(0)CC1CCN(Cc2cc(Oc3cnc(N4CCN(CCO)CCa)nc3)nc(-c3cc(Cl)cc(Cl)e3)c2)CCl

E16 CC(=0)NCC1CCN(Cc2cc(Oc3cnc(N4CCN(CCC(=0)0)CcC4a)nc3)nc(-c3cc(Cl)cc(Cl)e3)c2)CCl

E17 CC(=O)NCC1CCN(Cc2cc(0c3cnc(N4CCN(CCC(C)C(=0)0)CCa)nc3)nc(-
c3cc(Cl)ec(Cl)e3)c2)cCa

E18 COC(=0O)NCC1CCN(Cc2cc(0c3cnc(N4CCN(CCC(=0)0)CC4)nc3)nc(-c3cc(Cl)cc(Cl)c3)c2)CCa

B BOS compounds from reference [2].

Table S3. Receptor water identification enrichment experiment.

Receptor ROC_ BEDROC | BEDROC | EF1% EF5% EF10% | Dock_T
AUC (20) (80.5) ime [s]
Water _consv_67 0,943 0,577 0,377 21,090 12,789 8,095 3478,7
Water_consv_80 0,936 0,463 0,200 11,717 | 10,894 | 7,857 1726,0
Water_rec_consv_80 | 0,931 0,493 0,215 11,717 | 11,841 | 7,619 107,6
Water _consv_100 0,923 0,391 0,147 9,373 8,999 7,143 1060,6
Waters 1234 rec 0,922 0,465 0,278 18,747 | 9,473 7,143 774,1
_consv_67
Water_rec_consv 0,907 0,395 0,186 14,060 | 9,473 6,667 110,0
100
Water_rec_consv_67 | 0,889 0,371 0,192 9,373 8,052 5,476 115,0
Waters 12 0,881 0,269 0,077 4,687 4,263 5,714 522,3
Waters 13 0,879 0,217 0,043 2,343 4,263 4,524 509,4
Waters 123 0,876 0,212 0,046 0,000 3,789 4,286 622,9
Waters _rec 13 0,875 0,218 0,047 2,343 3,789 4,286 105,0
Waters 14 0,872 0,197 0,025 0,000 2,842 5,000 495,3
Waters 124 0,871 0,155 0,007 0,000 1,895 3,810 613,6
Waters 134 0,869 0,228 0,047 2,343 3,789 5,476 603,3
Waters 1 0,868 0,219 0,065 4,687 3,316 4,286 433,0
Waters 1234 0,859 0,214 0,065 2,343 3,789 4,286 717,9
Waters rec 1 0,852 0,181 0,032 0,000 3,789 3,810 108,2
Waters rec 14 0,848 0,181 0,031 2,343 3,316 3,810 106,4
Waters _rec 12 0,845 0,161 0,033 2,343 1,421 3,571 104,1
Waters rec 134 0,836 0,179 0,022 0,000 3,789 3,571 104,3
Waters _rec 3 0,825 0,149 0,022 0,000 2,368 2,619 103,7
Waters 4 0,822 0,183 0,067 2,343 3,316 2,857 138,4
Waters 3 0,813 0,141 0,012 0,000 1,895 3,333 142,7
No Water 0,813 0,142 0,016 0,000 2,368 3,571 107,0
Waters rec 124 0,810 0,159 0,038 2,343 2,368 3,571 104,5
Waters 2 0,801 0,146 0,035 2,343 2,368 2,619 146,3
Waters 23 0,797 0,135 0,010 0,000 1,895 3,095 185,4
Waters rec 34 0,797 0,162 0,051 2,343 2,842 3,095 105,1
Waters rec 4 0,796 0,105 0,004 0,000 0,947 2,857 103,6
Waters rec 23 0,795 0,108 0,006 0,000 1,895 2,619 102,9
Waters rec 2 0,794 0,071 0,003 0,000 0,474 1,429 104,8
Waters 34 0,793 0,142 0,040 2,343 3,316 2,619 181,1




Waters rec 123 0,793 0,084 0,003 0,000 0,474 1,667 106,2
Waters rec_1234 0,791 0,071 0,004 0,000 0,474 1,429 107,8
Waters 234 0,776 0,149 0,054 2,343 1,895 3,095 235,6
Waters_rec 234 0,771 0,107 0,020 2,343 0,947 2,381 104,3
Table S4. Top scoring compounds in cluster 1.
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Table S5. The table shows the number and percentage of ligands out of a total of 40
from cluster 1 that exhibit a specific type of interaction with amino acid residues in the
furin binding site.

AA residue (subsite) H-bond Pi-pi Water mediated
number % number % number %
Leu152 1 2.5
Val231 5 12.5 5 12.5
Asp233 (S6) 15 37.5
Glu236 (S4) 15 37.5 8 20
Ser253 2 5
Trp254 1 2.5 8 20
Gly255 17 42.5
Pro256 4 10
Glu257 (S5) 13 32.5
Asp264 (S4/S5) 1 2.5 25 62.5
Gly265 2 5 9 22.5
Ala267 2 5 10 25
Trp291 7 17.5
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Table S6. Top scoring compounds in cluster 2.
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Table S7. The table shows the number and percentage of ligands out of a total of 10
from cluster 2 that exhibit a specific type of interaction with amino acid residues in the
furin binding site.

AA residue (subsite) H-bond Pi-pi Water mediated
number % number % number %
Asp153 7 70
Asp154 (S2) 7 70
Asp191 (S2) 4 40
Arg193 1 10
Arg197 1 10
Val231 1 10 1 10
Asp233 (S6) 1 10
Glu236 (S4) 3 30
Gly255 7 70
Pro256 2 20
Glu257 (S5) 3 30
Asp264 (S4/S5) 1 10 3 30
Tyr308 1 10 7 70

Table S8. Percentage similarity of the top-scored compounds in clusters 1 and 2 with
the known BOS inhibitors from Table S1.

Cmpd Morgan fingerprint similarity (%)
MolPort-004-932-778 16.8
1 13.5
MolPort-003-017-240

2 13.4
Amb3424462

Amb395359 13
MolPort-002-946-465 16.2
Amb3424381 13
MolPort-028-893-466 13
MolPort-000-440-835 16.2
MolPort-000-445-638 13.9
3 15
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Figure S1. KNIME workflow for agregator and REOS fitering.

The KNIME fitering workflow can be obtained at:

https://gitlab.com/Jukic/knime_medchem_filters [4].

Table S9. Re-docking validation experiment (3 top poses examined).

pdb | lig_tric | best_rmsd best_score_rs | scores rmsds lignad_i
_id | ode msd ndex
7QY | 10T 0.8835836198 | 0.8835836198 | [- [0.8835836198620608 | [3, 2, 1]
0 620608 620608 38.8243, | ,1.174605967777508,

-38.7128, | 1.1319500621866037]

-37.602]
7QY | IoOW 0.4353283521 | 0.4353283521 | [- [0.4353283521536746 | [3, 2, 1]
1 536746 536746 45.9163, |, 0.629222524996035,

-44.5109, | 1.5159501161689333]

-41.0331]
7LC | XTA 0.6291207867 | 0.6291207867 | [- [0.62912078678645, [3,2,1]
u 8645 8645 35.0454, | 0.7960498110205915,

-30.3694, | 2.120320091567643]

-28.73]
7QY | 10Q 0.9330445195 | 0.9330445195 | [- [0.933044519507935, | [3,2,1]
2 07935 07935 45.8485, | 1.6178481071648272,

-43.1768, | 1.2913603450272755]

-40.398]
70X | 11G 1.1530592705 | 1.1530592705 | [- [1.153059270554266, | [3,2, 1]
Y 54266 54266 41.1509, | 1.2581200230947902,

-40.3565, | 1.2855016303554743]

-39.9318]
7QX | IoM 0.4096711885 | 1.3447022056 | [- [1.3447022056292954 | [3, 2, 1]
z 640089 292954 40.6888, |,

-39.6937, | 0.4769400909354864

-38.8574] | 5,

0.4096711885640089]




Figure S2. Re-docking of the 7QY2 10Q small-molecule ligand with an RMSD of 0.93 A.
Re-docked ligand is represented in green stick model (with colored elements) while PDB
ID: 7YQ2 crystal ligand conformation is presented in stick model colored magenta.
Surrounding surface 6 A around small-molecules is emphasized in transparent gray
with protein secondary structure depicted in green colored model.
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