SARS-CoV-2 Nsp13 5’ RNA Site
pdb ID 5RMM fragment growing approach

fragment-based combinatorial (SNAr)
library and virtual screening

confirm by ligand-observed 19F NMR




1. PDB 5SRMM Missing Residues Added in ModLoop / PyMol

* Used the original protein crystal structure of the positive control compound (PDB ID 5RMM) for the virtual screen,
having filled in the missing residues/loops using modelling software.
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2. Generate SNAr Combinatorial Library in DataWarrior:

Enamine_Aryl_halides_SN_10882cmps_20240305

* Created an amine vector-based combinatorial library based on the fluorinated analogue of pdb ID 5RMM and the
SNAr building block library (10’882 compounds) from Enamine using DataWarrior.

* 9048 novel compounds remained after applying Lipinski filters.
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3. Using Gypsum-DL for preparing small-molecule libraries for

structure-based virtual screening

a
Input Virtual Library
1D SMILES or 2D Flat SDF (\

(" Preparation 2 ( 2Dto3D )

tom@DESKTOP-LGIRTAE: fmi X +

[0-]Jc([c@H] (CN(C1)c2c(C=0)ccc(Br)c2) [CA@H]1lclcc(F)ceccl)=0
[o-]1c([c@H](CN(C1)c2cec(F)c(C=0)cc2) [CA@H]1lclcc(F)ccel)=0
[o-1c([ceH] (CN(C1)e(ecec2)ce(C=0)c2F) [CRRH]1c1lcc (F)eceecl)=0
[0-]Jc([c@H] (CN(C1)c2cec(I)c(C=0)cc2) [CA@H]1lclcc(F)ccecl)=0

Initial 3D Mode] [0-1c([c@H](CN(C1)c2ce(I)c(C=0)cc2) [CA@H]1lclcc(F)ccel)=0

ETKDG [o-1c([ceH] (CN(C1)e(ecec2)cc(C=0)c2I) [CRRH]1c1lcc(F)eceecl)=0

[o-]c [ceH] (eN(C1)eCeec2)ce(C=0)c21) [CE@H]lclce(F)ceecl)=0
Dimorphite-DL [0-1C([Cc@H](CN(C1)c2cc(Br)c(C=0)cc2) [Ca@H]1lclcc(F)ccel)=0

[o-JcC[ceH](cN(Cl)c2ce(Br)c(C=0)cc2) [CA@H]1lclcc(F)ececel)=0
[0-]Jc([caH](cN(C1)e(cc2)cc(C=0)c2Br) [CARH] 1clcc (F)ceccl)=0
[o-1c([c@H] (CN(C1l)c(cec2)cc(C=0)c2Br) [CARH]1clcc(F)ccecl)=0
[0-Jc([ceH](cN(Cl)c2cece(F)c2C=0) [CA@H]1lclecc(F)cecl)=0

Tautomers Ring Conformers
MolVS UFF Optimization
Ring Fingerprints

Unspecified Chiral K-means Clustering

Centers
[0-Jc([c@H](CN(C1)c2ecee(I)c2C=0) [C@@H]1c1lec(F)eccecl)=0
Unspecified cis/trans (FMaIOpnmhaﬂon) [0-1c([c@H] (CN(C1l)c2cccc(Br)c2C=0) [C@@H]1clcc(F)cccl)=0
\ Isomers /) QO F [o-JcC[ceH](CN(Cl)c2ccece(Br)c2C=0) [C@@H]1lclcc(F)ceecl)=0

UFi
~ Cclec(N(C[caH]2c([0-])=0)C[C@H]2c2ccecc(F)c2)c(C=0)ccl
v Cclcc(N(C[c@H]2c([0-1)=0)C[C@AH]2c2ccec(F)c2)c(C=0)ccl

Output Virtual Library Cel(ecl)ee(C=0)clN(C[C@H]1c([0-]1)=0)C[C@H]1lclcccec(F)cl
3D SDF and PDB
o

Celeecl)ec(C=0)cIN(C[Cc@H]1C([0-]1)=0)C[C@H]1c1lccece(F)cl
b OAO ot r

.-
Desalting : :

“chak”

Cclc(C=0)ccc(N(C[caH]2c([0-]1)=0)C[C@AH]2c2cccc(F)c2)cl
Cele(C=0)ccec(N(C[caH]2C([0-]1)=0)C[C@H]2c2cccec(Flc2)cl
Ce(ee(C=0)ccl)elN(C[c@H]1C([0-]1)=0)C[C@H]1clecce(F)cl
Ccl(cc(C=0)ccl)cIN(c[c@H]1c([0-]1)=0)C[C@H]1clcccc(F)cl
Celeecce(N(C[c@Hl2c([0-]1)=0)C[C@H]2c2ccce(F)c2)cl1C=0

;iu".— ?@ Ring Conformers Cclecee(N(C[C@HI2C([0-]1)=0)C[C@H]2c2ccecc(F)e2)clC=0

F Nl Cclcccc(C=0)c1N(C[C@H]1C([0-]1)=0)C[C@H]1lclcccc(F)cl

lonization Celecee(C=0)clIN(C[caH]1C([0-]1)=0)C[C@H]1lclccecc(F)cl
Nelne(CF)ne(N(C[c@H]2c([0-]1)=0)C[CRH]2c2ccece(F)e2)nl
YRy Nclcc(N(C[c@H]2c([0-])=0)C[C@H]2c2cccc(F)c2)nc(C#N)Inl
" d W ol B Neclnc(CH#N)cc(N(C[CcaH]2C([0-]1)=0)C[C@AH]2c2ccecc(F)c2)nl
w1 & ?~ trans- CCelnc(N(C[c@H]2c([0-]1)=0)C[C@H]2c2ccecc(F)ec2)nc(N)nl

is-trans
Tautomers clfi'r ,Fi""c" Isomers Making PDB output files
(s) R)

Chiral Centers Start time at: 202U4-84-10 13:U41:09.738832
G DTS A End time at: 2024-04-10 14:58:50.428800

Total time at: 1:17:U0.697968

Finished Gypsum-DL

(gypsum_d1l_env)

to counting
=re appropriate. b lllustrative

Ropp et al. ] Cheminform (2019) 11:34 https://doi.org/10.1186/s13321-019-0358-3

Gypsum allows a tunable number of enantiomers, E/Z
regioisomers, tautomers, epimerizable centers, and
ring conformations and accounts for pH and salts.

Limited Gypsum to 1 model selected per molecule
for the initial virtual screen (9000+ compounds).



4. Virtual screen with AutoDock Vina v1.2.3 in Batch Mode (WSL)

Created a custom Perl script for

ing Vina i ial batch mod
running vina |(nv\78elr_|i ateh mode Vina running in serial batch 9048 docking poses generated (1 top-scoring pose per ligand).

e mode in WSL (~48 h).

Manage  Leam More

AutoDock Vina v1.2.3

vinayspl X If you used AutoDock Vina in your work, please cite:

$SIG{INT} = \Bsigint_handler; ) tom@OESKTOP-LGSRIAE fm X+ v
J. Eberhardt, D. Santos-Martins, A. F. Tillack, and 5. Forli
AutoDock Vina 1.2.8: New Docking Methods, Expanded Force
Field, and Python Bindings, J. Chem. Inf. Model. (2821)

DOI 18.1821/acs.jcim.1c08203

:~§ cd /mnt/d/SRMM_VS
ter t rectory pathwa in, _ base. $ 1 vina_vs.pl

print "Ente
$ligand_d directory pathway containing the ligand .pdbqt files: 9125_snar_ligands

chomp $1igand_dir; . . .
receptor filename (including extension): Sram_mod.pdbqt

output Filename for docking results (including extension): vinaresults_log.txt
opendir(my $0H, $ligand dir) or d t open directory $ligand dir: $1%;
@ligand_files = grep { /\. } re=ddir(30H);
Closedir(30H);

coordinates of the center of the search space (X Y Z): -39.601 14.936 -23.796
size of the search space (X Y Z): 40 48 49
nusber of output poses per ligand: 1
energy range for the search: 3
S1og dine J . exhaustiveness (amount of computational effart used during a docking experiment): 8
og directory = u g Vina for untitled_line_1080__input1806__variantl
g Vina for untitled_line_1861_ variantl
ina for 8
ss (-d $log directory) { vina for
make_path($log directory) or rror y $log directory: $17; : Vina for
g Vina for
3 Vina for d_line_1006__input106
ina for untitled_line_1807__input1887__variantl...
ina far i L 8__variantl
g Vina for untitled_line_1809, | variantl.
39 chomp Sreceptor_f u Vina for untitled_line_108__: i i o aE
Vina for untitled_line_1010__in variantl... ring function : vina
print "Enter filename fo results ension): Vina for untitled_line_1011_i 11__variantl... -gid receptor: 5rmm_mod.pdbgt
ile ng Vina in 2__i . = : : : s s
Soutput_file SIEE) 0 G s pacisutl tigand: 9125 snar ligands/untitled line 1879 inputl1879 variantl.pdbgt
chomp Soutput_t u vina far u led_ . = = = = — —
g Vina for 4 Grid center: X -30.601 Y 14.036 Z -23.796
c = : J D e O A = - Grid size : X 40 Y 48 Z 44
x, $center_y, Scenter_z) = split ' °, <STDIN>; u g Vina for u ed_line_1016. .
x, $center_y, $center_z); Vina for r: Grid space : 8.375
Vina for 14 & 3
gl ties Exhaustiveness: 8
Vina ;J; ntd i variantl CPU: 8
Vina for variantl. :
Vina for untitled_line_ input1021__variantl Verbosity: 1
e e = g Vina for untitled_line_1022__input1022__variantl...
X . u ina for untitled_line_162 put1623__variantl .
Ehmsnu:;::d';;:sﬁmm. ng Vina for untitled_line_1824__input1824_variantl WARNING: Search space volume is greater than 27808 Angstrom"3 (See FAQ)
P gnum modess Running Vina for untitled_line_1025__input1925__variantl Computing Vina grid darre
. . N S I Running Vina for untitled_line_1826__input1826__variantl . = .
i - e TA Running Vina for untitled_line_1027__input1827__variantl Performing docking (random seed: -1597215380) ...
Jenargy_rangs = <STOIN>; Running Vina for untitled_line 1828__input1828__variantl
chomp $energy_range; Running Vina for untitled_line_1029__ input1829_ variantl... ex 10 20 3e 40 6@ 79 8@ B loex
) . ” R R untitled_line_102 1£162__variant] |====l====]====]
print “Enter the exhaustlvens | Running Vina far led_line_1838_ variantl
$exhaustivenss LR [Runnin ina for d_line_1831 2 ntl
chomp Sexhaustiveness; Running Vina for

0. Trott, A. J. Olson,

AutoDock Vina: improving the speed and accuracy of docking
with a new scoring function, efficient optimization and
multithreading, 1. Comp. Chem. (2018)

DOL 18.1082/jcc.21334

Please see https://github.com/ccsb-scripps/AutoDock-Vina for
more information.

# H W H W
H o H o H o o W W W

x, $sizey, Ssize_z) = split ' °, <STDIN>;
chomp($size_x, $size_y, $size_z);

. mode | affinity | dist from best mode
$num_cpus = & ng V. L __iny | (kcal/mol) | rmsd 1.b.| rmsd u.b.

open my SRESULTS,

AutoDock Vina 1.2.0: New Docking Methods, Expanded Force Field, and Python Bindings
. Chem. Inf. Model. 2021, 61, 8, 3891-3898




5. Pose Filtration using LigGrep

* Identified key residue/ligand interactions in crystal structures of PDB

5rmm + analogue (unpublished).
gue (unp ) *  Created .JSON filter file specifying only poses where

ligand ‘O’ atom is with 3.0 Angstroms of ‘HD22".

SER
P af;“ B:‘:?: o 2202
B:177 S 13@'!515
PRO X 51
B:514 SER
314 B:485
THR
B:532
AsP \ v
B:534
HIS
ASN B:554
B:179
"receptorAtom”:
— "chain": "B",
. . "resid": 516
«  Ligand carboxylate O---HN bond with ASN516 . . .
. . atomname”: "HD22
is conserved in two 5RMM analogues.
3
B85 RS ° 1 1 I LU S m,
o Interaction believed to be conserved with ligandSubstructSMARTS":
- ASNSE W fluorinated analogue. "distance": 3.0
S0 '
alas2 342N
Bﬁ;a Q219




5i1. Pose Filtration using LigGrep

Run a positive control first to check that crystal pose (pdb ID 5rmm)
satisfies the .json filters:

Ligand = VGX.pdbqt
Receptor =5rmm_mod.pdbqgt

Result: Molecule VGX.pdbqt (pose 1) passes all filters.

(Project_env) (base) $ python3 liggrep.p VXG 701.B

y /mnt/d/5RMM_VS/5rmm_mod . pdbqt /mnt/d/SRMM VS/docked_ligands/*.pdbqt /mnt/d/liggrep_project/5rmmJSO
N.jsen -m NONE --num_processors 1 --job_manager multiprocessing --verbose

PARAMETERS:

{
"receptor": "/mnt/d/5RMM_VS/Srmm_mod.pdbqt",
"ligands": "/mnt/d/5RMM_VS/docked_ligands/VGX.pdbqt",
"filters": "/mnt/d/liggrep_project/5rmmJSON.json",
"mode": "NONE",
"babel_exec": null,
"file": "output.txt",
"verbose": true,
"num_processors": 1,
"job_manager": "multiprocessing",
"test": false,
"internal_test": false

MESSAGE: Molecule VGX.pdbqt (pose 1) passes all filters.

Output saved to "output.txt"

Ha et al. J Cheminform (2020) 12:69 https://doi.org/10.1186/s13321-020-00471-2



5ii. Pose Filtration using LigGrep

* Thenrun a negative control to confirm filters work (e.g. good scoring ligand
with wrong pose):

Ligand = untitled_line_9126__input9126__variant1_minvina_-9.843kcal_mol.pdbqt

Receptor=5rmm_mod.pdbqt
TR 6516
= "untitled_line_9126__i 9126 ] dbqt” :
° o
Result = WARNING: Molecule "untitled_line_91 input91 variant1.pdbqt 8:532 :
iy e T — 308 290
"[#8]" han 3.0 A fi he fil ] 4
(pose 1) has substructure "[#8]" more than 3. rom the filter query point.
TR 285
B:515
S 419 oo
B:406
5.36
PRO,
; A ; 7 B:514
This message ds shown once a day. To disable it please create the N ‘
/home/tom/ _hushlogin file. “ . LEY
(base) 8 cd /ant/d/Liggrep v oo \ B:417
(base) $ cd environment >, 494
(base) : $ source bin/activate 7
(Project_env) (base) : $ python3 Lliggrep.py /mnt/d/SRMM_VS/Srmm_mod.pdbqt /mnt/d/SRMM_VS/9125_snar_Ligands/untitled_Line_9126__input9126__variantl.pdbqt/mnt/ . S \A
d/liggrep/5ramsoN. json —n NONE ——num_processors 1 —job_manager multiprocessing —verbose
usage: Liggrep-py [-h] [-n MODE] [-o BABEL_EXEC] [ FILE] [-v] [—nun_processors N] [—job_manager {serial,multiprocessing,npi}] [-t] [-i] receptor ligands filters !
Liggrep.py: srror: the following argunents are required: Filters 4 His
(Project_env) (base) $ python3 Liggrep.py —m NONE —-verbose —-num_processors 1 —job_manager multiprocessing /mnt/d/SRMM_VS/Srmm_mod .pdbqt /mnt/d/SRHN_VS/9 ¢ B:554 4.20
125_snar_ligands/untitled_line_9126__input9126__variantl.pdbgt /mnt/d/liggrep/SramJSON. json
PARAMETERS : A ALA
¢ = . \ B:553
it /d/SRHM_VS/Srmm_mod . pdbqt”,
/mnt/d/SRMM_VS/9125_snar_ ngands/unt)tLed line_9126__input9126__variantl.pdbgt”, GLY
/mnt/d/1iggrep/5rnmJSON. json" 3 o 3 B:415
Interactions
lléjprucessjng" B [] ven der waals Halogen (Fluorine)
"test": false, y I conventional Hydrogen Bond [ Fi-pi T-shaped
p AT p . @01 B [ cerbon Hydrogen Bond [ praiy

WARNING: Molecule "untitled_line_9126__input9126__variantl.pdbgt” (pose 1) has substructure "[#8]" more than 3.8 A from the filter query point.

Output saved to "output.txt"

Ha et al. J Cheminform (2020) 12:69 https://doi.org/10.1186/s13321-020-00471-2



iii. Pose Filtration using LigGrep

19 compounds fit criteria of satisfying .json filters with reasonable docking poses at the 5’ RNA site of Nsp13.

File Edit Selection View Go Run Terminal Help &« R Search
. for_usetxt = SNAr initial filter passes.t = SNA library hits.txt X

: > liggrep > SNAT library hits.txt
1 '1ntitled_lins_Sgdg_inpu‘t5949_variantl_minvina;?.BB}kcal_mol.pdbqt (pose passes filters.

untitled_line 6234 input6234_ variantl minvina_-8.657kcal _mol.pdbgt (pose passes filters.
untitled_line_6436__input6436__variant1l_minvina_-8.30@kcal_mol.pdbgt (pose passes filters.
untitled_line 6637 input6637_ variantl minvina_-8.325kcal_mol.pdbgt (pose 1) passes filters.
untitled_line_6695__input6695__ variantl_minvina_-8.58@kcal_mol.pdbgt (pose passes filters.
untitled_line 7191 input7191_ variantl _minvina_-8.255kcal_mol.pdbqt (pose 1) passes filters.
untitled_line_7499__input7499_ variantl_minvina_-7.724kcal_mol_pdbqt (pose passes filters.
untitled_line 7546 input7548_ variantl _minvina_-7.687kcal_mol.pdbqt (pose 1) passes filters.
untitled line_7543__input7543_ variantl_minvina_-8.319kcal_mol.pdbgt (pose passes filters.
untitled_line 7773_ input7773_ variantl _minvina_-9.168kcal_mol.pdbqt (pose 1) passes filters.
untitled line_7976__input7976__variantl_minvina_-9.043kcal_mol.pdbgt (pose passes filters.
untitled_line 8336_ input8336_ variantl _minvina_-9.81dkcal _mol.pdbqt (pose 1) passes filters.
untitled line_8497__ input8497__ variantl_minvina_-8.717kcal_mol.pdbgt (pose passes filters.
untitled_line 8550__ input8550_ variantl minvina_-8.143kcal _mol.pdbqt (pose 1) passes filters.
untitled_line_8612__ input8612__variantl_minvina_-9.13@kcal_mol.pdbgt (pose passes filters.
untitled_line 8662  input8662 variantl minvina_-8.389cal_mol.pdbqt (pose 1) passes filters.
untitled_line_8807__input8867__variantl_minvina_-9.93@kcal_mol.pdbgt (pose passes filters.
untitled_line 8927 input8927 variantl minvina_-8.682kcal_mol.pdbqt (pose 1) passes filters.

untitled line_9124__input9124__ variantl_minvina_-8.829kcal_mol.pdbgt (pose passes filters.

Ha et al. J Cheminform (2020) 12:69 https://doi.org/10.1186/s13321-020-00471-2




6. Second Virtual Screen

* Second round of virtual screening of round #1 compounds using a more computationally expensive run (exhaustiveness =32 vs 8 in
run #1).

:~$ cd /mnt/d/5RMM_VS
$ perl vina_vs.pl
the directory pathway containing the ligand .pdbgt files: vs_round_1_ligands

the receptor filename (including extension): 5rmm_mod.pdbqt
the output filename for docking results (including extension): round2vs_output.txt

the coordinates of the center of the search space (X Y Z): -30.601 14.036 -23.796
the size of the search space (X Y Z): U@ U@ U@

the number of output poses per ligand: 18

the energy range for the search: 3

the exhaustiveness (amount of computational effort used during a docking experiment):

Running Vina for untitled_line_59U49__input59U49__variantl...
Running Vina for untitled_line_6234__input6234__variantl...
Running Vina for untitled_line_6U36__inputél36__variantl...
Running Vina for untitled_line_6637__input6637__variantl...
Running Vina for untitled_line_6695__input6695__variantl...




6. Second Virtual Screen

D: > SRMM_VS » docked_lig_log_files F untitied_line_9124__input9124_ variant1_log.log
AutoDock Vina v1.2.3

If you used AutcDock Vina in your work, please cite:

1. Eberhardt, D. Santos-Martins, A. F. Tillack, and 5. Forli
AutoDock Vina 1.2.8: Mew Docking Methods, Expanded Force
Field, and Python Bindings, J. Chem. Inf. Model. (2821)

DOI 18.1821/acs-jcim.1c B3

0. Trott, A. J. Olson,

AutoDock Vina: improving the speed and accuracy of docking
with a new scoring function, efficient optimization and
multithreading, J. Comp. Chem. (2818)

DOI 1& 33

Please see h ]
more information.

H HEH R R RHE R H

scoring function : vina
Rigid receptor: Srmm_mod.pdbgt
Ligand: ws_round 1_ligands/untitled line 9124 input9124 variantl.pdbgt
Grid center: X -38.60 14.836 £ -23.796

Grid size : X 48

Grid space : @

Exhaustiveness: 3

CPU: &

Verbosity: 1

Computing Vina grid ... done.
>\ ' Performing docking (random seed: -182443
' a% 18 2@ 3@ 5@ Hi

Intgrplolated Charge rrrsaes

6 oo mode | affinity | dist from best mode
osT | (kcal/mol) | rmsd 1.b.| rmsd v
(33

Hhoo
-0.033
-0.067

-0.100 Carbon Hydrogen Bond i-Donor Hydrogen Bond

Interactions

onventional Hydrogen Bond Pi-Cation

Halogen {Flu:

AutoDock Vina 1.2.0: New Docking Methods, Expanded Force Field, and Python Bindings |
Journal of Chemical Information and Modeling (acs.org)



https://pubs.acs.org/doi/full/10.1021/acs.jcim.1c00203?casa_token=MoTTTifbObEAAAAA%3AWFCxcyO-mQoZsuP3L9hAy8lF21rd2z9qZRPGezJr0EN_SBQQwLaBEF5T1A5pPFbjgphchO3i7v7lpfF5
https://pubs.acs.org/doi/full/10.1021/acs.jcim.1c00203?casa_token=MoTTTifbObEAAAAA%3AWFCxcyO-mQoZsuP3L9hAy8lF21rd2z9qZRPGezJr0EN_SBQQwLaBEF5T1A5pPFbjgphchO3i7v7lpfF5

6. Second Virtual Screen

Scoring function : vina

Rigid receptor: 5rmm_mod.pdbgt

Ligand: vs_round_1 ligands/untitled_line 8927 input8927_ variantl.pdbgt
Grid center: X -30.601 Y 14.836 Z -23.796

Grid size : X 40 Y 40 7 40

Grid space : 8.375

Exhaustiveness: 32

CPU: 8

Verbosity: 1

WARNING: Search space volume is greater than 27800 Angstrom”3 (See FAQ)
Computing Vina grid ... done.
Performing docking (random seed: -186335468) ...

le 28 30 48 50 6@ 7@ B0

mode | affinity | dist from best mode
| (kcal/mol) | rmsd 1.b.| rmsd u.b.

Interpqlated Charg
0.1¢0
0.06¢

0033 .

0.000 . Interactions

-0.033 .

0067 [: van der Waals [:} Pi-Donor Hydrogen Bond

-0.100 — \ D Conventional Hydrogen Bond D Pi-Alkyl
y |:] Carbon Hydrogen Bond

[y

AutoDock Vina 1.2.0: New Docking Methods, Expanded Force Field, and Python Bindings |
Journal of Chemical Information and Modeling (acs.org)



https://pubs.acs.org/doi/full/10.1021/acs.jcim.1c00203?casa_token=MoTTTifbObEAAAAA%3AWFCxcyO-mQoZsuP3L9hAy8lF21rd2z9qZRPGezJr0EN_SBQQwLaBEF5T1A5pPFbjgphchO3i7v7lpfF5
https://pubs.acs.org/doi/full/10.1021/acs.jcim.1c00203?casa_token=MoTTTifbObEAAAAA%3AWFCxcyO-mQoZsuP3L9hAy8lF21rd2z9qZRPGezJr0EN_SBQQwLaBEF5T1A5pPFbjgphchO3i7v7lpfF5

6. Second Virtual Screen

Interpo{l:ﬂ(iﬁharge :
0.100 48

0.067 \

0.033

0.000

0033 _ Interactions

-0.067 TN ’ D van der Waals [:] Pi-Donor Hydrogen Bond
-0.100 = Conventional Hydrogen Bond [:] Amide-Pi Stacked

D Pi-Cation
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Scoring function : vina

Rigid receptor: 5rmm_mod.pdbgt

Ligand: vs_round_1 lipands/untitled_line 8662_ input8662_ wvariantl.pdbgt
Grid center: X -30.681 Y 14.836 7 -23.796

Grid size : X 48 Y 40 Z 48

Grid space : @.375

Exhaustiveness: 32

WARNING: Search space volume is greater than 27080 Angstrom”3 (See FAQ)
Computing Vina grid ... done.
: -473328143) ...

mode | affinity | dist from best mode
| (kcal/mol) | rmsd 1.b.| rmsd u.b.

M0 00 =] Oh LA Ll
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6. Second Virtual Screen

Scoring function : vina

Rigid receptor: 5Srmm_mod.pdbgt

Ligand: vs_round_1_ligands/untitled_line_ 8558  input8558_ variantl.pdbgt
Grid center: X -30.601 Y 14.836 Z -23.796

Grid size : X 408 Y 40 7 40

Grid space : 8.375

Exhaustiveness: 32

CPU: 8

Verbosity: 1

WARNING: Search space volume is greater than 27088 Angstrom®3 (See FAQ)
Computing Vina grid ... done.
Performing docking (random seed: -1711439211) ...

18 280 3@ 40 50 60 70 8@ 90 1eex

mode | affinity | dist from best mode
| (kcal/mol) | rmsd 1.b.| rmsd u.b.

o
Interpolated C;@ \

0.100

0.067

0.033 “' It

0 OOO v’,:_ 7 nteractions

-0.033 [:l Conventional Hydrogen Bond [: Pi-Pi T-shaped

-0.067 [:] Carbon Hydrogen Bond [: Alkyl
-0.100 D Halogen (Fluorine) [:] Pi-Alkyl

[} Pi-Cation
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6. Second Virtual Screen

scoring function : wvina

Rigid receptor:

Ligand: vs_round_1 ligands/untitled line_8336_ input8336_  variantl.pdbgt
Grid cemter: X Y 14. z

Grid size : X i Fd

Grid space :

Exhaustiveness:

CPU:

Verbosity:

WARNING: Search space volume is greater than Angstrom™3 (See FAQ)
Computing Vina grid ... done.

Performing docking (random seed:

%

FEFEEEEEEEEE R E R EF X ERELI TR TR TR X FEXR R CREF R R T RR

mode | affinity | dist from best mode
| {kcal/mol) | rmsd .| rmsd

————— e ekttt T

ierDered Charge
b.100 -
067

033
\8 892 I Interactions
038 oo ‘
0067 ‘:] Conventional Hydrogen Bond [:l Pi-Donor Hydrogen Bond

-0.100 [:] Carbon Hydrogen Bond I:] Alkyl
[_l Halogen (Fluorine) :l Pi-Alkyl
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6. Second Virtual Screen

Scoring function : vina

Rigid receptor: Srmm_mod.pdbgt

Ligand: vs_round 1 ligands/untitled line 7976  input7976_ variantl.pdbqt
Grid center: X -38.681 Y 14.836 7 -23.796

Grid size : X 48 Y 40 Z 48

Grid space : 8.375

Exhaustiveness: 32

CPU: 2

Verbosity: 1

% 18 28 3€ 48 5@ il% 78 26 98 2e
S R

5.46 274

mode | affinity | dist from best mode
| (kcal/mol) | rmsd 1.b.| rmsd u.b.

T

$)
Interpolated Charge ¢
— —
0.100 4
0.067 \

0.033 i
0.000 N
-0.033 \ Interactions
-0.067 AN :} Conventional Hydrogen Bond l:] Pi-Donor Hydrogen Bond

-0.100 Carbon Hydrogen Bond [: Pi-Alkyl
| Pi-Cation
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6. Second Virtual Screen

Scoring function : vina

Rigid receptor: Srmm_mod.pdbgt

Ligand: vs_round_1 ligands/untitled line 7773 input7773_ variantl.pdbqt
Grid center: X -3 B 5

Grid size : X 48

Grid space : 8.37

Exhaustiveness: 32

CPU: 8

Verbosity: 1

WARNING: Search space volume is greater than 2
Computing vina grid ... done.

Performing docking (random seed: -68

e%¥ 10 20 38 48 58 6O

mode | affinity | dist from best mode
| (kcal/mol) | rmsd 1.b.| rmsd u.b

Interpolated Charge

0.100
0.067

0033

UUWJII

-0.0233

-0.067 Interactions

-0.100 a o % drogen Bond
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6. Second Virtual Screen

Scoring function : vina

Rigid receptor: Srmm_mod.pdbgt

Ligand: vs_round_1_ligands/untitled line 7543 input7543_ variantl.pdbqt
Grid center: X -38.681 Y 14.836 7 -23.796

Grid size

Grid space : 8.37
Exhaustiveness: 32
CPU: 8

Verbosity: 1

WARNING: Search space volume is greater than 27¢ ~3 (See FAQ)
Computing Vina grid ... done.

Performing docking (random seed: -618634818) ...

% 18 28 £ 48 58 a1t 188%

e e S P e B ) Ey [ P

mode | affinity | dist from best mode
| (kcal/mol) | emsd 1.b.| rmsd u.b.
e e

Interpolated Charge

0100
0087

0033
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0033 Interactions
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-0.100
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6. Second Virtual Screen

Scoring function : wvina

Rigid receptor: Srmm_mod.pdbgt

Ligand: vs_round_1 ligands/untitled line 7548 input7548 variantl.pdbqt
Grid center: X -36.66 14.836 Z -23.796

Grid size : X 4

Grid space : B8.375

Exhaustiveness: 32

CPU: 8

Verbosity: 1

WARNING:

Computing Vina grid ... done.
Performing docking (random seed:
% 180 20 38 48 50 60 8 20 99 108X

mode | affinity | dist from best mode
| (kcal/mol) | rmsd 1.b.| rmsd u.b.
T

Interactions
Conventional Hydrogen Bond D Pi-Donor Hydrogen Bond
Halogen (Fluorine) [:] Pi-Alkyl
Pi-Cation
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6. Second Virtual Screen

Scoring function : vina

Rigid receptor: Srmm_mod.pdbgt

Ligand: vs_round 1 ligands/untitled line 7499 input7499 variantl.pdbqt
Grid center: X -38.681 Y 14.836 Z -23.796

Grid size

Grid space :

Exhaustiveness:

CPU: 8

Verbosity: 1

WARNING: Search space volume is greater than 2786
Computing Vina grid ... done.

Performing docking (random seed: 12

oY 18 20 38 40 58 60

mode | affinity | dist from best mode
| (kcal/mol) | rmsd 1.b.| rmsd u.b

Interpolated Charge \_#
7, \

0.100 -y
0.067 \
0.033

0.000  a— ]
-0.033 Interactions
-0.067 van der Waals | Pi-Donor Hydrogen Bond
-0.100 \ - Conventional Hydrogen Bond = Alkyl

J

C} Halogen (Fluorine) | Pi-Alkyl
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6. Second Virtual Screen

Scoring function : wvina

Rigid receptor: Srmm_mod.pdbqt

Ligand: vs_round_1_ligands/untitled line_ 7191 input7191 variantl.pdbqt
Grid center: X -38.681 Y 14.836 Z -23.796
Grid size : X 48 Y 40 7 46

Grid space : 8.375
Exhaustiveness: 3
CPU: B

Verbosity: 1

WARNING:

Computing Vina grid ... done.

Performing docking (random seed: -137436576

0% 1@ 28 38 48 L@ i3] 7a 28 o8 180%
B B B L P B e e B

mode | affinity | dist from best mode
| (kcal/mol)

Interpolated Charge

0.100
0.067
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6. Second Virtual Screen

Scoring function : vina

Rigid receptor: Srmm_mod.pdbqt

Ligand: vs_round_1_ligands/untitled line_6695_ input6695__ varianti.pdbqt
Grid center: X -30.60 14.836 Z -23.796

Grid size : X

Grid space : B8.375

Exhaustiveness: 32

CPU: 8

Verbosity: 1

WARNING:

Computing Vina grid ... done.
Performing docking (random seed: 173653
o% 168 26 15 o Co S0

mode | affinity | dist from best mode
| (kcalf/mol) | rmsd 1.b.| rmsd u.b.
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6. Second Virtual Screen

Scoring function : vina

Rigid receptor: Srmm_mod.pdbqgt

Ligand: wvs_round_1 ligands/untitled line 6637 input6637_ variantil
Grid center: X -30.60 5 Z -23.796

Grid size : X 48

Grid space :

Exhaustiveness: 3

CPU: 8

Verbosity: 1

WARNING:

Computing Vinma grid ... done.
Performing docking (random seed: -1
@% 18 20 38 40 58 68 78 88 98 108
e S e B B e B B B

mode | affinity | dist from best mode
| (kcal/mol)

Interpolated Charge

0.100
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0000 \
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6. Second Virtual Screen

Scoring function : vina

Rigid receptor:

Ligand: vs_round 1 ligands/untitled line 6436 input6436_ variantl.pdbgt
Grid center: X Y 14. z

Grid size : X Y Z

Grid space :

Exhaustiveness:

CPU:

Verbosity:

WARNING: Search space volume is greater than Angstrom™3 (See FAQ)
Computing Vina grid ... done.

Performing docking (random seed: - )

%

mode | affinity | dist from best mode
| (kcal/mol) | rmsd
----- T e e

Interpalated Charge

0.100
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6. Second Virtual Screen

Scoring function : vina

Rigid receptor:

Ligand: vs_round_1_ligands/untitled_line_6234_  input6234__ variantl.pdbqt
Grid center: X Y . z

Grid size : X ¥ Z

Grid space :

Exhaustiveness:

CPU:

Verbosity:

WARMING: Search space volume is greater than Angstrom~3 (See FAQ)
Computing Vina grid ... done.

Performing docking (random seed: )

%

mode | affinity | dist from best mode
| (kcal/mol) | rmsd .| rmsd
e T T T

Interpolated Charge
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6. Second Virtual Screen

Scoring function : wvina

Rigid receptor:

Ligand: vs_round 1 ligands/untitled line 5949 input5949 variantl.pdbqt
Grid center: X Y : z

Grid size : X Y z

Grid space :

Exhaustiveness:

CPU:

Verbosity:

WARMING: Search space volume is greater than Angstrom™3 (See FAQ)
Computing Vina grid ... done.

Performing docking (random seed: ) I

%

mode | affinity | dist from best mode
| (kcal/mol) | rmsd .| rmsd
e S e

Interpolated Charge

0.100
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Virtual Screen References

ccsb-scripps/AutoDock-Vina: AutoDock Vina (github.com)

AutoDock Vina 1.2.0: New Docking Methods, Expanded Force Field, and Python Bindings | Journal of Chemical Information and Modeling (acs.org)

AutoDock Vina: Improving the speed and accuracy of docking with a new scoring function, efficient optimization, and multithreading - Trott - 2010 -
Journal of Computational Chemistry - Wiley Online Library

Critical assessment of the automated AutoDock as a new docking tool for virtual screening

Evaluation of AutoDock and AutoDock Vina on the CASF-2013 Benchmark | Journal of Chemical Information and Modeling (acs.org)

0 10 20 30 40 50 60 70 80 90 100

Vina(singlepoint)
ChemPLP@GOLD
. . . . . ldescore-.
In the paper, Vina is compared to other scoring functions using the CASF-2013 benchmark: ca e HEQUOE =
GoldScore@GOLD m |
ASP@GOLD | | ]
Sk . *oke \ /i . . . . . . LigScore2@DS i |
- Scoring Power**: Vina shows a strong correlation with experimental binding constants, with a Pearson Slidsscare-xp L ]
. . . . . . . . utol cK(local
correlation coefficient of 0.600 after local optimization, placing it close to the top methods. Al __=
LUDH@DS _ —
AoDaci(singipoin) ———————
- **Docking Power**: Vina excels in distinguishing the native ligand binding pose from decoys, achieving the Aty SG@MOE ; .
. . . . . ity
best docking power success rates among all methods tested, with 85.6% in single-point model. s e YR = _—
il —
. o o . . . o o . . . LUDI3@DS I |
**Screening Power**: Vina also performs well in distinguishing binders from nonbinders, with high success ] : S
rates and enrichment factors, especially after local optimization. e . — u top1
ASE@MOE I ] Dt0p2
PMF04@DS [ N ]
sk dook . . . . . . PMF@SYBYL ] = top3
- **Qverall Performance**: Generally, Vina ranks in the first quarter of the 33 methods tested, indicating a robust PMFODS —
and reliable scoring function for docking simulations. DScore@SYBYL — 2‘; » T e

Success rate(%)
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