De-Novo Generated Top 100 Scoring Compounds:

Moving away from Pyridine N-oxides

e 316 diverse acids available from Enamine Building Blocks and created 10 libraries of about 93,000 compounds each.

* 10 diamine core libraries, 93’026 molecules per library =~ 1 million compounds.
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De-Novo Generated Top 100 Scoring Compounds:

Moving away from Pyridine N-oxides whilst retaining cores

1) Diversification of the amine cores with commercially available
and diverse Enamine carboxylic acids afforded 93’026 compounds,
which were sent for virtual screening (Maestro Glide).
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2) DataWarrior triage

Total molweight < 500 Da
clogP <5
clogS<1

H Acceptors < 10
H Donors <5
Rotatable bonds < 3
Polar Surface Area < 140
Angstroms
Mutagenic X
Tumorigenic X
Reproductive effective X
Irritant X
Nasty functions X

3) Virtual Screening with PyRx 0.8 / AutoDock Vina 1.2

. Reduced to 20°226 molecules.

*  DataWarrior’s ‘diversity selection rank’ in order of structural
diversity.

*  Selected the top 1000 most diverse compounds for virtual screening
using PyRx 0.8/AutoDock Vina 1.2. PyRx - Virtual Screening Tool
download | SourceForge.net



https://sourceforge.net/projects/pyrx/
https://sourceforge.net/projects/pyrx/

De-Novo Generated Top 100 Scoring Compounds:

Virtual Screen with PyRx 0.8 / AutoDock VINA

B 7KRO0e

Structure of SARS-CoV-2 backtracked complex complex bound to nsp13 helicase - nsp13(2)-BTC
Help

* Docked to pdb 7kro (ATP/(+)ssRNA bound
state as part of replicase-transcriptase
complex (RTC) cryo-EM structure.

@ {3 Stucture

TKRO | Structure of SARS-CoV-2bac.. (]l

Type  Assembly

Asmid  1:Author Defined Asse...

Dynamic Bonds X Off

% Measurements

== Q Structure Motif Search

* Backtracking ssRNA ; counteracting the

£ Preset + Add
RdRp/nsp12. X

© Quality Assessment
M Assembly Symmetry
% Export Models

® Export Animation
*® Export Geometry

*  Part of replicase-transcriptase complex (RTC)
cryo-EM structure.

* Used PyRx 0.8 to run virtual screen using

AutoDock Vina v1.2 scoring function > —
protein prepared via DockPrep in Chimera e —

B O a1t _deerd FA ATP g in s ST
B B T eni2 8 deeid 800 ATP b Commrd 4?3 | i iy

1.16 with hydrogens added. All ligands
energy minimised before running.

* Unbiased virtual screen (RecA domains, ATP
site + RNA channel protein grid) using | -—
energy-minimised ligands and e e

exhaustiveness = 8 conformers.




De-Novo Generated Top 100 Scoring Compounds:

Virtual Screen with PyRx 0.8 / AutoDock VINA (Core 1)

* Ranked average binding free energy scores, then applied  Visually inspected minimum energy poses to validate, eliminating
cutoff at -10.0 kcal/mol (lead-like) wrong geometries (cis-amides).
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De-Novo Generated Top 100 Scoring Compounds:
Virtual Screen with PyRx 0.8 / AutoDock VINA (Core 1)




De-Novo Generated Top 100 Scoring Compounds:
Virtual Screen with PyRx 0.8 / AutoDock VINA (Core 1)




De-Novo Generated Top 100 Scoring Compounds:

Virtual Screen with PyRx 0.8 / AutoDock VINA (Core 1)

 PANDDA fragment interactions at 5" RNA site

SER
B:517

. SER .
A : B:486
B:516. 27
2743 K TYR
S, 339 psi15
/‘
5.14

SER
314 B:485

TYR A
S|

PRO
B:514



De-Novo Generated Top 100 Scoring Compounds:

Corel compounds

* PAINS filtering (SwissADME) cleared.
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De-Novo Generated Top 100 Scoring Compounds:

Corel compounds

Compound 133 Compound 285
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De-Novo Generated Top 100 Scoring Compounds:

Virtual Screen with PyRx 0.8 / AutoDock VINA

* Selected ligands with average binding scores of -10 kcal/mol or

B 7RDXe

be I ow. SARS-CoV-2 replication-transcription complex bound to nsp13 helicase - nsp13(2)-RTC - open class
Help
. Sequence TJROX|SARS-.. = Chain $  LRNAdirecte. * A S @ re
* Docked to pdb 7rdx (open state) as part of replicase- S S S S T e s

transcriptase complex (RTC) cryo-EM structure. S S~ S S S Tipe Asamy
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Dynamic Bonds X Off

* 1B domain fully open; RNA unbound, ATP bound.
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De-Novo Generated Top 100 Scoring Compounds:

Virtual Screen with PyRx 0.8 / AutoDock VINA

10,0 keal mol cutoff.dwar - [m] X
Eile Edit Data Chemistry Database List Macro Help
Table |+ =€/ 0| |Structure of smiles EIC=TETS Category Browser . ®
E‘le pdb Tkra Aver|pdb 7rax Aver | Stucture of smiles D Malweight | cLogP CrE  EeEmmEE | i | e 1 EN300-11362 + EN300-3) EN300-1720001 + EN300-| 1 EN300-69795 + EN300-1
age binding...|age binding. smiles Area 0 Column: | pdb Tkro Average binding...
1004444444 8744440488 O CiCc2c3ceceiCore 1EN300 401564 |25017 5578 9 2 38514 | A HNJi
g& ,f"_ o H Q, NH
1 Be ~N
L I ro Average bindi... [ |id ®
O% E 5 N i ,NY\)LN,«E) db?k ST
-10.86666657|-8.077777778 4 [CCACNC(N Core 1 EN300 46152 0.8847 3391 9 3 33473 N /\j/ N, H 9444 10
N =Lk -10.
= NH 4
; g‘gjz i &J Structure of smiles 1]
-10.72222222-9.011111111 ’ - |C1CN(CCINC Core 1 EN300 451.489 17229 4732 9 2 337.36 -10.94444444 -10.86666667 -10.72222222 Lcomtane Ja
5 s kecal/mol):-8.744444444ygy (kcal/mol):-8.077777778Fgy (kcal/mol):-9.011111111
5,'3- ! 1 EN300-30836 + EN300-1 1 EN300-11362 + EN300-5/ 1 EN300-85760 + EN300-1 TP *
-10.72222222 -7 822222222 C1Cc2c3cecol Core 1 EN300391.445 3.967 -4.675 5 2 288.86 o] OYI\{ 0
; q N 5 .
4 CE@“G'YG : ) :r@r v T\)I\D_NH ) N&"‘;{ o miles ®
. NH L "
hhhhhhhh O[dL Ol ) H ﬂ [contains v ]! '
-10.43333333)-9.122222229 . C1Cc2ccee(CiCore 1EN300 452517  [2.4983 -5.029 8 1 340.97 ? :
. oo D ®
& & —] '
-10.72222222 -10.43333333 -10.37777778 !
n ) 0. 1. «| Molweigh e ¥
103TTTTTI SO w@_{ I e R e R e ! 29| Yoy (kealimol):-7.822222222(gy (kcalimol):-9.1222222221gy (keal/mol):-6.611111111) [ o
6 _G('g 1 EN300-21202 + EN300-121 EN300-11362 + EN300-111 EN300-115688 + EN300-§ |*|,- - VS
§ H B : !
N -
-10.34444444/-5.444444444 C#CCN1CC(Core 1EN300287.362  |0.2746 -1.195 5 1 224.16 1 . HN_iH °9P
T e, Nog i g o " -1.9648 3.767
M, a
m DNJ&\ YOk Y =
-10.33323333(-8.022222222 , - [CICN(CCINCCore 1EN300452477  |1.2831 -4.418 10 2 33612 | 3N N ;N o vl
s . o
idﬁ o] v| " Column Name Value
veeee |pdb Tkro Average -10.94444444
2D View |+ |=Cixy| O x| Chart |+ = xy| O x|| |smies C1Cc2c3ceec(C{NCACE!
- r L J : N [Iv] Core 1 EN300-11362 +
01— —® » @ Motweight
510.2 @ - L R ®
03 | [ ] § [ @ L . .
g e ° ° ' . ’ <3
04 | o . 9 ¥
E-m 5 . " l
H . . e
E’-w.a : — -
E-IO.? . . s " -
ﬁ-w.a . {
-10.0
-1 ] 1 2 . 3 N
g o e v e camn B 0 B T
pdb Tkro Awerage binding energy (sealimel) -11 -0 b & Kl [ 30 View H Simnilarity Chart ]

556 of 688 MB

Selected:1

Visible:25 Tofal:25




De-Novo Generated Top 100 Scoring Compounds:

Virtual Screen with PyRx 0.8 / AutoDock VINA

@ PyRx - Virtual Screening Toal — o b
File Edit View Help

T dd EE I
Navigator

|| % Molecules | % AutoDock | BATVIK | ) Mayavi | | BamPlots | ZjDoaments | | |Tables | % Open Babel
@ & 7o RIS

) % 7rdx_Compound_1 uff E=1055.22 uff E=1293.69
) 4% 7rdx_Compound_5_uff E=741.81_uff E=1055.93
@ * 7rdx_Compound_3_uff F=945.58_uff_E=1085.04
@  7rdx_Compound_13 uff E=931.65 uff E=1123.81
@ & 7rdx_Compound_10_uff E=915.42_uff E=1145.71
@ ¥ 7rdx_Compound_15_uff E=811.44_uff F=1120.91
(C) 4% 7rdx_Compound_11 uff E=738.78 uff E=1044.13
[Z) 4% 7rdx_Compound_8_uff E=933.96_uff E=1098.43
@ & 7rdx_Compound_20_uff E=420.45_uff E=589.73
() 4% 7rdx_Compound_14_uff E=549.24_uff E=946.92
@  7rdx_Compound_23 uff E=416.92 uff E=583.97
@ & 7rdx_Compound_21_uff E=977.05_uff E=1194.42
@ & 7rdx_Compound_18_uff F=899.98_uff F=1152.78
(T} 4% 7rdx_Compound_17 uff E=428.88 uff E=617.29

@ # 7rdx_Compound_S_uff E=818.51_uff E=1216.37
] 4% 7rdx_Compound_24_uff E=559.57_uff E=719.23
@ & 7rdx_Compound 2 uff E=553.88 uff E=752.81

@ & 7rdx_Compound_12_uff E=575.92_uff E=851.26

) 4% 7rdx_Compound_22_uff E=536.11_uff E=774.34

HEEEE®

H B #H

]

HEE

]

] *\fde_Compound_#_uFF_E:GZ}45_uFF_E=915.87
@ # 7rdx_Compound_19_uff E=411,18 uff E=554.33
@ ¢ 7rdx_Compound_6_uff_E=5232,35_uff E=3672.86_uff E=3672.77
@ ¥ 7rdx_Compound_25_uff E=883.52_uff E=1267.72

Controls

|| vinawizard | AutoDockwizard | 4 OpenBabel | @ Pythonshel | logger |
¥ Start Here x. Select Molecules  Run Vina Analyze Results

View: No filter ~ | Results: All 225 items |
Ligand | Binding Affinity {kcal/mol) » Mode RMSD lower bound RMSD upper bound ‘

7rdx_Compound_10_uff E=915.42_uff E=1149.71 7.7 6 27.67 30.939
7rdx_Compound_12_uff_ E=575.92_uff_E=851.26 17 7 32.587 35.806
Zrdx_Compound_12_uff E=575.92_uff £=851.26 7.7 8 31.072 36.991
7rdx_Compound_25_uff_E=883.52_uff_E=1267.72 -7.6 1 27.198 30.519
7rdx_Compound_25_uff E=883.52_uff E=1267.72 7.6 0 0.0 0.0
7rdx_Compound_19_uff E=411,18_uff E=554.33 -7.6 6 8.167 15.335
Zrdx_Compound_19_uff E=411,18_uff £=554.33 7.6 5 16.676 17.995
7rdx_Compound_9_uff E=818.51_uff E=1216.37 7.6 5 19.659 22.06
7rdx_Compound_8_uff E=933.96_uff E=1098.43 7.6 6 31.713 33.623

Finished Running Vina.
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