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1. Introduction

This guide introduces the graphical interface for the Surflex-Dock plugin for PyMOL. For help with other BioPharmics™

features and operations, please refer to the Surflex Manual. For help with PyMOL features and operations, please refer
to the PyMOL documentation.

If you have any questions, please feel free to contact support@optibrium.com.
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2. Howdo l... install and run Surflex-Dock in PyMOL

2.1 Pre-requisites

To install the Surflex-Dock plugin for PyMOL, you will need the following:

A working copy of PyMOL version 3.1 or newer, bundled with Python version 3.10.

A license for Surflex-Dock.

The Surflex executables from the Optibrium website from the BioPharmics menu on the left (v5.211 or newer).
The tar.gz file for the Surflex-Dock plugin for PyMOL from the Optibrium website (version 1.0.5 or newer).

2.2 Installation

To install the Surflex-Dock plugin in PyMOL:

Select Plugin Manager under the Plugin menu in PyMOL to launch the Plugin Manager.
Select the Install New Plugin tab at the top of the Plugin Manager.

Select Choose File.

| I8 PymoL — (m] X
File Edit Build Movie Display Setting Scene Mouse Wizard Plugin  Help
GL_RENDERER: Intel(R) Iris(R) Me Graphics = Reset | | Zoom || Orent | | DrawiRay ¥
| GL_VERSIOM: 4.6.8 - Build 32.0.101.5878 Plugin Manager Unpick | Desslect  Rock | GetView
Detected 12 CPU cores. Enabled multithreaded rendering. |< < (Stp Play > | MCissr

. . Lpelinms D Bulder || Properies || Rebuld
No key mapping and no scene or view for 'F10°

No key mapping and no scene or view for 'ALT-F1@' APBS Electrostatics

No key mapping and no scene or view for 'F19' Lighting Settings
| Mo key mapping and no scene or view for 'F19'

PyMOL>

Installed Plugns  Inszzll New Plugin I Settings About
Instal from local file
Thocse file...

Instal from PyMOLWK or amy URL

Paste 2 rigt or plugin, or a BYMOLWiki url which then will be downloaded and scanned for scripts that

Jink to 2 st
‘extand the PyMOL AP

URL: Fatch

Install from Repository

http://pldserver] biochem queensu.ca/~
https://github.com/Pymal-Scripts/Pymol
https//wwow thomas-holder de/projects/|

POl _

Browse to the location on your computer where you saved the tar.gz file for the Surflex-Dock plugin (you do not need
to unzip the archive) and click Open.

A pop-up window will ask you to confirm the directory where the plugin will be installed. Keep the default and click
OK.

A pop-up window will confirm that the plugin has been installed. Click OK and close the Plugin Manager.
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To open the Surflex-Dock plugin:
Select Surflex-Dock under the Plugin menu in PyMOL.

| 8 PyMoL

File FEdit Buld Movie Display Setting Scene Mouse WizardWPlugin  Help

Traceback (most recent call last): Plugin Manager
| File "C:\Users\DanielBarr\AppData\Local\Programs\Python\Pythor
packages\pmg_tk\startup\surflex_dock\plugin\components\local_sur
versien = surflex.version()
File "C:\Users\DanielBarr\AppData\local\Programs\Python\Pythot
raise SFSurflexRuntimeError{user_message, err)
plugin.error. surflex_errors.SFSurflexRuntimeError: Surflex-Dock

Legacy Plugins ¥ Jy", line 298, in _test_connection

APES Electrostatics
Lighting Settings

N fersion

= [m] x

Reset || Zoom || Orient | | Draw/Ray ¥
Rock
|| <|Swp  Play (> || MChar

Builder Rebuild

Unpick | | Deselect Get View

Propartiss

fg_tk\startup\surflex_dock\plugin\surflex\localilocal surflex.py”, line 41, in _inner

PyMOL>

Surflex-Dock g X

Project

¢) BioPharmics'

Surflex-Dock

New praject

Create a nzw project folder New.

Open project

Open an existing project folder Open.

Recent projects
Open ane of the recently edited projects below

| Surflex is connected & licensed 1t

The first time the Surflex-Dock plugin is opened, a
wizard will help you configure the plugin to use the
Surflex executables and license. You will need to
know the location of the Surflex executable files
(sf-tools.exe and sf-dock.exe) and the location of
your Surflex license (surflex_bin.lic). See Section
2.1 for information about how to obtain the
executable and license files.

B Surflex-Dock Setup Wizard

To configure the Surflex-Dock plugin:

| A BioPharmics”
Click Next on the Setup Wizard.
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Welcome to the Surflex-Dock PyMOL plugin!

To get started, you need to ensure that you installed have the required Python
packages, and that you have access to the Surflex executables with a valid
license.

This setup wizard will walk you through these checks.

< Back Cancel Next »




The setup wizard first looks for the Python

packages required for the plugin and will install B ssrevDecksetve Wiers roox
them if necessary. Please note that you will need Python Dependencies Check
to be connected to the internet during this The following Python packages are required:

process. The Python dependencies for the plugin
will be shown in the setup wizard and are listed in
the file requirements.txt inside the tar.gz archive.
(Note: there is no need to extract the archive
before installation; everything can be handled
through the wizard.) BlophormlcsTM
Click Install Dependencies to have the wizard
download and install the required packages.

Version Summary
Optibrium Surflex Pythen Module
SQL Alcherny 2.0.29  Database Abstraction Library

Backported and Experimental Type Hints
for Python 3.8+

Cross-platform lib for process and system
maonitoring in Python,

Lightweight in-process concurrent
programming

typing_extensions 4.10.0

psutil 6.0.0

greenlet 311

Install Dependencies Refresh

< Back Cancel Next >

After installing the dependencies, the wizard will prompt you to restart PyMOL so that the changes canf.ake effect.
Close and re-open PyMOL to continue.

Select Surflex-Dock under the Plugin menu in PyMOL again.

Click Next on the Setup Wizard. You will see a message that all required Python packages are installed.

Click Next to proceed to the Surflex configuration.

The wizard will prompt you to browse to the path containing the Surflex executable files and your Surflex license (see
Section 2.1 for information about how to obtain these files).

Click Browse next to the Executables line of the

B8 Surflex-Dock Setup Wizard ? x
wizard and navigate to the folder on your
computer that contains the Surflex Connect to Surflex
executables (sf-tools.exe and sf-dock.exe) You are succasehly cannectad b Surfler i QU
and click Open_ Executzbles;  {SF-Full-Distribution-v5. 193/in/win [m
License: C:\Usars\DaniglBarrsurflax_binfic Browse...
Hint: by default, the Surflex executables are Versions 5493
found inside the folder SF-Full-Distribution- S Comsasd@fnsed
vX. XXX inside the bin folder; select the folder in
the bin directory that is appropriate for your ) ) -
operating system). BioPharmics
Click Browse next to the License line of the
wizard and navigate to select the Surflex
license file (surflex_bin.lic) on your computer | == e cres =

and click Open.
Click Finish to close the Setup Wizard.
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2.3 Running the Surflex-Dock plugin for PyMOL

To open the Surflex-Dock plugin in PyMOL:
Select Surflex-Dock under the Plugin menu in PyMOL.

| 8 pymoL

File FEdit Buld Movie Display Setting Scene Mouse Wizard,

Traceback (most recent call last):
| File "C:\Users\DanielBarr\AppData\Local\Programs\Pythol \Pythor
packages\omg_tk\startup\surflex_dock\plugin\components\local_sur
version = surflex.version(}
File "C:\Users\DanielBarr\AppData\localiPrograms\Python\Pythor
raise SFSurflexRuntimeError(user_message, err)
plugin.error. surflex_errors.SFSurflexRuntimeError: Surflex-Dock

Plugin  Help

Plugin Manager
Legacy Plugins ¥

APBS Electrostatics
Lighting Settings

", line 299, in _test _connection
fg_tk\startup\surflex_dock\pluginisurflex\local\local_surflex.py”

rersion

, line 41, in _inner

Surflex-Dack

PyMOL>
Surflex-Dock g X

Project

N o T™
@®,) BioPharmics
Surflex-Dock
New project

Creste 3 new projec foldar New...

Open project

Open an existing project folder Open...

Recent projects
Open ane of the recently edited projects below

| Surflex is connected & licensed

To dock the Surflex-Dock plugin window inside the PyMOL viewer on Windows:
Double-click on the title bar of the Surflex-Dock plugin to dock the plugin.

= o X

Reset Zoom
Unpick | Deselect | Rock || GetView
|/ < 5w0p Play > >| | MCiear
Builder Properties Rebuild

Orient | Draw/Ray ¥

Click the windows icon & at the top right of the Surflex-Dock plugin to return the plugin to its own window.

To dock the Surflex-Dock plugin window inside the PyMOL viewer on Mac:
Click and drag on the title of the Surflex-Dock plugin and drag to the left or right side of the PyMOL display.
Click and drag on the title of the Surflex-Dock plugin and drag it to the centre of the screen.

On Linux, the plugin will always be docked to the main display and cannot be detached to a separate window.

optibriur




2.4 Surflex-Dock plugin settings

The settings for Surflex-Dock can be

n Surflex-Dock Settings

changed using the i button found at the
bottom-right of the plugin window. In the

Surflex Preferences

Executables: C:\WUsers\DanielBarr\SF-Full-Distribution-v 5. 193%binwin

Browse...

Surflex tab, you can point to new locations License: C:Wsers\DaniglBarr \surflex_bin. lic Browse. ..
for the Surflex executables and/or license Version: 5.193
file, as needed. In the Preferences tab, you Status: Connected & licensed
can set default visualisation behaviour for B3 Surflex-Dock Settings O %
showing waters associated with the protein surfiex | Preferences
and non-polar hydrogens on ligands. _
Show waters: J
Hide non-polar hydrogens: @
2.5 Uninstalling the Surflex-Dock plugin for PyMOL
To uninstall the Surflex-Dock plugin: [ Plugin Manager ? %

Open the Plugin Manager under the Plugin menu
in PyMOL.

Within the Installed Plugins tab of the Plugin
Manager, click Uninstall next to the Surflex-
Dock plugin.

To perform a complete removal of all plugin files

and enable a fresh installation, you will also need

to delete the configuration file

.pymolpluginsrc.py in the user’s home directory

optibriurm

Installed Plugins Install New Plugin Sattings About
[ toadec [ stary |
apbs_gui Took 0.004 s=conds to load
Info Load B Lo=d on smmp Uninztzll

lightingsettings_gui

Info Load n Load on startup
surflex_dock 1.0.0
Info Lozd B Lok on s

Took 0.001 seconds to load

Uninstall

Took 0,043 seconds to load

| startup all startup nons




3. Howdol... create or open a project

3.1 Creating a docking project

Open the Surflex-Dock plugin (see Section 2.3).

Click New in the Surflex-Dock window.

Type a name for your project in the Project title box.

In the Folder name box, type the name to use for the new directory where project files will be saved; this will create a
new directory with that name that will hold all of the project files.

Browse to select the folder where you would like the project directory to be saved in your filesystem and click Open.

Click Create project.

Surflex-Dock g X Surflex-Dock g x
Protein preparation Toar

Project Ligand preparation Protein preparation Docking Project Ligand preparation otein preparatior Dacking

M

@) BioPharmics ¢) BioPharmics"

Surflex-Dock Surflex-Dock

New project ) New... New Project
Create a new project folder Please supply vour project details
Open project Open... Project tite  Docking project
Open an existing project folder Eold

older name  docking-project
Recent projects ) ) Location Ci\Users'\DanielBarr Browse..,
Open one of the recently edited projects below

Back eate projec
Open Recent
Surflex is connected & licensed £o Surflex is connected & licensed 3
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3.2 Saving a docking project

Surflex-Dock automatically saves your work in the directory specified when you created the project (see Section 3.1).
There is no manual control for saving a docking project; all files are saved as you work and will be restored
automatically when opening the project. Any custom visualisations made in PyMOL will not be saved as part of the
Surflex-Dock project. You can save the PyMOL session separately (see Section 8.3).

3.3 Opening a docking project

To open a Surflex-Dock project:

Open the Surflex-Dock plugin (see Section 2.3).

If you have recently worked on a project, the

project directory will appear in the Recent

projects panel of the Surflex-Dock window.

Click on the recent project you would like to open.

Click Open Recent at the bottom of the Surflex-
Dock window.

To open a project that does not appear in the

Recent projects panel of the Surflex-Dock

window:

Click Open in the Surflex-Dock window.

Browse to the project folder that you would like to
open.

Click on the project folder in your file system to
select the project.

Click Open.

optibriurm

Surflex-Dock

Project Ligand preparation Protein preparation

@) BioPharmics

Surflex-Dock

Mew project

Crest= a n=w project folder L=

Open project

Open an existing praject folder Open...

Recent projects
Open ane of the recently edited projects below

M

CA\Users\DanielBarr\cdk-win2

|C:\User5\Dan ielBarrcdk-win1

Open Recent

Surflex is connected & licensed

B
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3.4 Closing a project

When finished with a project, you can close the project and open another project.
Click on the Project tab of the plugin.

Click Close Project.
Surflex-Dock

Project Ligand preparation Protein preparation Dodcking

¢) BioPharmics"

Surflex-Dock

Project rc5_2
Created January 29 2025 - 05:50 PM

Close Project

Surflex is connected & licensed

optibriurm
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4. Howdo l...import and export data

4.1 Importing ligands

To prepare a ligand for docking, switch to the Ligand preparation tab in the plugin.

Click on the Ligand preparation tab in the
plugin.

Click Open to import the ligand(s) in MOL2 or
SDF format or as a list of SMILES strings.

Note: If using a text file in SMILES format for
input, put one SMILES string per line, with the
compound name or identifier separated by a
space after the SMILES string.

To add a ligand manually, paste the SMILES
string for the ligand into the SMILES... box
in the plugin and click Import. You can
paste multiple SMILES strings into the
import box, separated by commas, and
they will automatically be named lig, lig_2,
lig_3, etc.

Regardless of the input format, 3D coordinates
will be generated for each ligand. You can
control the behaviour of protonation, charge
manipulation, enumeration of chiral centres,
and geometry optimisation. The behaviour of
these functions is described in Section 2.3 of
the Surflex Manual.

For each ligand, a conformation search is
performed using parameter selection
schemes, available from the pull-down menuin
the Conformer search area of the Import
Ligands wizard. The behaviour of these
parameter schemes, with additional options
for handling chiral centres and torsional

Surflex-Dock n]
Project Ligand preparation Pratein preparation Docking
SMILES. Impart. Qpen...
Pin Name SMILES Conformers
O 2ZXNB-Y8L 249
B Import Ligands = O X

Import options

An ensemble of conformations will be generatad for 2ach imported bigand. Please chooss the import options bakow.

2D generation
Input type 30 atom coondinates
Protonation Protonate o
Heuristic charge SR
Full re-protonation B
Mark chirality =
Adjust geometry? | Don't adjust N
Conformer search
Conformer search mode | pgeom N
Suitable for pose prediction including small meleoubs 2nd small to medium sized
macracycles (up to 250 conformers, modsrate spead),
Max chiral centers 0

Make racemic mixure B

Torsionzl constraints No constraints o

Cancel

|

constraints (e.g., from an NMR experiment), is described in Section 2.4 of the Surflex Manual.

When you have finished selecting your import options, click Import.

optibriurm
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4.2 Importing protein structures

To import and prepare protein structures for
) ) . . . Surflex-Dack d

docking, switch to the Protein preparation tab in

the plugin. Project  Ligand preparstion _ Protein preparaton  Docking

Click on the Protein preparation tab in the PDB cods —— Opsn...
plugin. o

Type or paste a comma-separated list of PDB ‘5;;;_:::5.555%:..:_, B 0o (b iY==
codes and click Import to download and Pin Name Type Cluster
import the protein(s) directly from the Protein
Data Bank.

To add a protein from a local file, click Open and
browse to select the file(s) to import.

Ligand verification is an important preparation
step performed by Surflex-Dock during protein
import. In published structures, it sometimes
happens that the coordinates identified for the
ligand in the X-ray structure do not match the
SMILES for the ligand (some atoms may be
missing or unable to be assigned in the X-ray
density maps). During protein preparation,
Surflex-Dock checks each ligand structure from
the PDB against its SMILES and will display —
“quality ligand” in cases where the structure and ‘
SMILES match and “ligand” otherwise. It iS | syfiexis connected & licensed
recommended to use only qualified ligands to -

guide docking experiments.

fin
o

4.3 Exporting docking results

Surflex-Dock automatically saves all your work in the directory specified when you created the project (see Section
3.1). There is no manual control for saving or exporting results from a docking project.
Docking results are saved in the project working directory (see Section 3.1) in MOL2 format with files named:

<ligand> docking results<i>.mol2

These files can be opened in StarDrop to give one pose per line, along with the pose number, pose family and
probability, and the docking score (in units of pKd).

Docking results can be exported to a text or spreadsheet editor (e.g. MS Excel) using Ctrl+C and Ctrl+V.

optibriurm 13



5. Howdo l... prepare proteins for docking

Protein import (see Section 4.2) will load the 3D conformation of the protein and associated ligand, if available.
Surflex-Dock will attempt to verify that the ligand structure matches the SMILES string provided with the structure.
Additionally, the protein and ligands will be prepared for subsequent docking, including the identification of
appropriate protonation states.

Surflex-Dock g x

5.1 Aligning and clustering

Project Ligand preparation Protein preparation Docking

proteln structu res PDE codes... Import... Open...
Cluster: 1 ~
Select, Update Selection, ChooseK Pin Unpin Delete
. . . . o Pin MName Type Cluster
For proteins with associated ligands, it is necessary to o > 1aQi protein ;
align and cluster the proteins to prepare for docking. e v 1DB protein !
X . . o (3]0 quality ligand 1
Click on the Protein preparation tab. o~ IEV protein 1
. N o ¥ CMG lity ligand 1
Click Align & Cluster All. o protomel S,”;t:fnfa" 1
Note: Only proteins with associated ligands can be ooy e protein 1
~ INR quality ligand 1
ClUStel’ed, o protomol protomol 1
o v 1G55 protein 1
o n7 quality ligand 1
. . . . o v 1GH protein 1
The protein conformations are aligned using the o v 18U quality ligand 1
electrostatic and steric representations of the binding N oz protomal W:Um' 1
. e protein
pocket surface, defined by the volume around the o MEP quality ligand 1
X . . . o v 1HO1 t 1
bound ligand. This differs from conventional o FAL ELZ:SHQW 1
alignments that use the protein backbone; this binding o TR E’;t“et‘:“gmd :
site alignment provides a better template to guide
docking experiments and 3D design.
Note: Proteins within an identified cluster will be i Chisteri Al
aligned to one another. Different clusters will not be :
aligned to one another and should be visualised
Separately. Surflex is connected & licensed = |
Itis recommended whenever possible to use only | B Choose ligands to cluster %

quality ligands for clustering, as other ligands can
have significant errors in them that can skew docking
results (see Section 4.2).

Do you wish to cluster all protein/ligand pairs, or only those that have been
identified as "quality ligands"?

|
|
|
: Quality ligands| All ligands = Cancel
After the clustering job is finished, the cluster with the S

most proteins will be displayed automatically. Surflex-Dock [« |
Click Cluster 1 to open a drop-down menu and view

other clusters.

Project Ligand preparation Protein preparation Docking

1AQ1, 1CKP, 1DI8, 1DM2, 1E1V, 1ESH, 1G55, 1GIH, 1GZ8, 1H01, 2XNB Impaort... Open...
Cluster: 1 ~
Select,  Update Selection, Choose K Pin  Unpin Delete

optibriurm 14



5.2 Detecting cavities in protein structures

For proteins without associated ligands, docking can be performed into cavities in the protein surface.
Click on the Protein preparation tab.
Select the proteins for cavity detection.
— Use Ctrl+click and/or Shift+click to select specific proteins.
— Click Select above the protein list and choose Proteins to easily select all proteins.
Click Find Cavities.

B pymoL - [m] x }
File Edit Build Movie Display Setting Scene Mouse Wizard Plugin  Help
OpenGL graphics engine: Reset  Zoom Orient | Draw/Ray ¥ |

GL_VENDOR: Intel - |
GL_RENDERER: Intel(R) Iris(R) Xe Graphics Unpick | Deselect J|_Rock | Get view J|
GL_VERSION: 4.6.8 - Build 32.0.101.6878 |< </ Stop | Play |> | >| MClear |
Detected 12 CPU cores. Enabled multithreaded rendering. Builder Properties Rebuid ||
[SurflexDock INFO] Opened existing project: C:\Users\DanielBarrirc5_2

[Surflex INFO] Started workflow: CavityDetectionWorkflow |

[Surflex INFO] Finished workflow: CavityDetectionWorkflow

|
|
PyMOL> !

Surflex-Dock g2 X

Project  Ligand preparaton  Protein preparation  Docking

PDE codes. Import... Open...
| | cluster: 1 ~
Select, Update Selection. ChooseK Pin Unpin  Delete
Pin Name Type Cluster
o 1aQ1 protein 1
° sTU quality ligand 1
o cavity 1 cavity 1
o cavity 2 cavity 1
° cavity 3 cavity 1
° cavity 4 cavity 1
o cavity 5 cavity 1
o cavity 6 cavity 1
° cavity 7 cavity 1
o ~ 1Di8 protein 1
o 0T quality ligand 1
o~ 1V protein 1
° ~ CMG quality ligand 1
° protomol protomol 1
o ~ 1EH protein 1
o v INR quality ligand 1
o protomol protomol 1
o v 165 protein 1
° n7 quality ligand 1
o~ 1GH protein 1
o ~ 1Py quality ligand 1
° protomol protomol 1
. B

Align & Cluster Al
Generate & Protomals

| Find Cavities for 1protein

(e < w5 5 5 5 [V E

| Surflex is connected & liced 4

i
o

Note: Proteins without ligands will not be aligned during cavity detection. To visualise the cavities for multiple
homologous proteins, it is recommended to align the protein structures before performing the cavity detection.

optibriur 15



5.3 Selecting ligands and generating protomols for docking

Automatically selecting ligands for ensemble docking

It is often desirable to dock into multiple structures in a single experiment, i.e. ensemble docking to account for the
dynamic flexibility of the binding pocket and avoid being led astray by the peculiarities of a single pose. Because the
time required for docking increases with the number of protein conformations used, it is often convenient to choose
a representative subset of structures to use for ensemble docking. While it is tempting to choose the most diverse
structures, this can allow outlier variants to dominate the docking. Instead, it is recommended to choose the central
exemplars of the most distinct clusters identified during alighment (see Section 5.1). In Surflex-Dock, this is
implemented as the choose_k function (see Section 3.3 of the Surflex Manual).

Surflex-Dock can choose an optimal subset of

ligands that have been aligned and clustered to

use for docking.

Click Choose K in the Protein Preparation
window

Enter the size of the desired subset.

Click Choose Subset.

Manually selecting ligands for ensemble
docking

You can manually select the ligands or cavities

which you want to use for docking.

Use Ctrl+click and/or Shift+click to select
specific ligands or cavities.

Click Select above the protein list to easily
select all ligands or cavities.

optibriur

Project Ligand preparation Protein preparation Docking

1AQ1, 1CKP, 1DI8, 1DM2, 1E1V, 1ESH, 1655, 1GIH, 1678, 1HO01, ZXNB

Import...

Cluster: 1
Select, Update Selection,

Open...

i

Choose K Pin  Unpin Delete

Pin Name Type Cluster
o ¥ 1AM protein 1
o ~ 1DI8 protein 1
o oTQ quality ligand 1
o ~ 1E1V protein 1
» ¥ CMG quality ligand 1
° protemol protemnel 1
e~ 1EgH protein 1
» ~ INR quality ligand 1
o protomol protormol 1
o ¥ 1G35 protein 1
° 7 quality ligand 1
o v 1GIHH protein 1
» ~ 1PU quality ligand 1
© protomel protemnol 1
o v 1GZ8 rotein 1
o mep | BB Choose. — O X Zualityligand 1
o ¥ 1HN o~ : e protein 1
° i gflsteorols,E p?e?aleessEetlgct ﬁﬂeegs:l%asgtiilge. quallt._\,r ligand 1
o ZXNB protein 1
o YaL Subset size: 3‘|— quality ligand 1
Align & Cluster All
Generate 3 Protomels
Surflex is connected & licensed = )| |5
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Generating protomols

The 3D shape and properties of the binding site are defined as a protomol (see Section 3.4 of the Surflex Manual). The
docking algorithm will dock ligands into these protomols. To generate a protomol for a ligand binding site:

Select the ligand(s) or cavities for which you want to generate the protomol(s).

Click Generate Protomols.

Note: docking results may be different for protomols generated separately (e.g. selecting one ligand at a time to
generate the protomol) or together (e.g. selecting multiple ligands at once to generate protomols) because the union
of the surfaces of all selected ligands is used for protomol generation.

Surflex-Dock g X
Project Ligand preparation Protein preparation Docking
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o~ 1D protein 1
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o 1EV protein 1
» CMG quality ligand 1
o protomol protomaol 1
o v 1E9H protein 1
o ~ INR quality ligand 1
o protomol protomol 1
o v 1655 protein 1
o nz quality ligand 1
°  ~ 1GH protein 1
o ~ 1PU quality ligand 1
o protomol protomol 1
o v 1GZ8 protein 1
o MEP quality ligand 1
o v 1HO1 protein 1
o FAL quality ligand 1
o~ 2XNB protein 1
o 8L quality ligand 1

Align & Cluster All

Senerate 1Protomol

Find Cavities for 1 protein
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6.

6.1

To perform a docking experiment:

Change to the Docking tab in the plugin.

Click Dock at the bottom of the plugin window to
open the Docking wizard.

Select the protomols (grouped by cluster, see
Section 5.3) to dock against and click Next.

Select the known ligands to use as docking
templates, and for pose family identification.
Use Ctrl+click or Shift+click to select multiple
ligands.

Click Next.

Note: It is recommended to use only qualified
ligands for docking and pose identification (see
Section 4.2).

Select which ligands to dock. Use Ctrl+click or
Shift+click to select multiple ligands.
Click Next.

Docking ligands into protomols

How do Il... perform a docking experiment

Project Ligand preparation

Protein preparation

R=]
]
1
N
=]
T
=}
o

Surflex is conmected & licensed

[

L

Choose the desired docking mode (see Section 3.7 of the Surflex Manual for a description of the available docking

modes and their intended uses).
Set any desired constraints (see Section 7).
Click Dock.

6.2 Viewing docking results

Multiple docking runs in the same project can be accessed using the pull-down menu at the top-left of the Docking
tab, organised by the name of the protein-ligand pair or protein cavity used to generate the protomol. The top panel of
the Docking tab displays the docked ligands with a summary of the docking results, including the name of the ligand,
the number of distinct pose families identified, the number of unique poses, the probability of the most likely pose
family being correct and the top docking score (in units of pKd). The bottom panel of the Docking tab shows the pose
families and unique poses for each docked ligand, including the family nhumber, pose number, probability of that

docking family being correct, and the docking score for each pose (in units of pKd).

optibriur
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To view the docking results:

Select the docking experiment for which you wish to view the results from the drop-down menu at the top left of the
plugin.

Select the docked ligand from the list in the top panel of the Docking tab to view the docked poses and pose families
for that ligand.

Select the pose family or individual pose in the bottom panel of the docking tab to explore the docked poses.

Toggle the Pin button to the left of each pose to keep poses of interest displayed in the viewing window.

At any time, you can display protein structures, cavities, known ligands, and/or protomols along with the docking

poses using the Show/Hide protein controls button.
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7. Howdol... use constraints

In some cases, a user has knowledge about the likely conformation of a substructure within a molecule (e.g., from
detailed energetic calculations) or about a molecule’s likely bound configuration. In such cases, it may be desirable
to make use of constraints on molecular pose during conformer generation and/or docking. Details concerning the
use of torsional or positional constraints can be found in Section 2.6 of the Surflex Manual.

To use constraints during conformer generation or docking, you will first need to import the template ligand as
described in Section 4.1.

Choose Atoms as the Selection mode under the Mouse menu in PyMOL.

K3 pymoL
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Import your ligand(s) using the SMILES box or the
Open file dialog.

Click on the pull-down menu next to Torsional
Constraints.

Select whether you will upload a constraints file
or manually select constraints on the
display. If you choose to read constraints
from a file, Browse to select and upload that
file.

Click Next.

optibriurm

8 import Ligands = O x

i Import options

| An ensemble of conformations will be generated for each imported ligand. Please choose the import
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Select the template ligand from the list of ligands in the Ligand preparation tab. The template ligand will be
displayed with atoms numbered in the PyMOL display

Click Choose ligand.

e Hold the Shift key and click with your mouse to create a box around the atoms you want to use to define the
constraint.

Click Add Fragment.

Click Import to import your ligand(s) using the torsional constraints.

. ; :
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8. Howdo l... troubleshoot problems

8.1 Installation problems

Issue: The Surflex-Dock plugin is not functioning or is not loading in my PDB files.
Check the Surflex.exe file is saved locally on the machine and not on a cloud-based drive (eg., Onedrive).

Issue: The Surflex-Dock plugin doesn’t start, showing the error message “An error occurred when trying to initialise
the plugin™.

initiali
ide to e

Surflex Dock Plugin

An ror occurred when trying to initialise the plugin.
P1 check the installation guide to ensure your system
is ¢ ectly configured.

This can happen if you update PyMOL using the option Help->Check for Updates, but it starts using an unsupported
Python version. Use the following commands to check the Python version PyMOL is using:

import sys
print (sys.version)

Then, ensure that you only have Python 3.10 installed by uninstalling any other Python version and re-install PyMOL.

8.2 PyMOL crashes

PyMOL crashes are occasionally observed when using the Surflex-Dock plugin. We have done our best to investigate
and mitigate these events; because the crash arises from the underlying PyMOL code and not the plugin itself, it is not
always straightforward to diagnose or resolve. If you experience crashes, please send the crash report and log files
for the PyMOL session to support@optibrium.com and we will be happy to investigate.
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8.3 Saving and restoring a PyMOL session

Itis not recommended to alter the visualisations in PyMOL while using the plugin; the plugin will override any
visualisations made in PyMOL. After running all calculations, you can select or pin the structures of interest in the
plugin to load them in the PyMOL visualisation state. Note that only the structures that are selected or pinned in the
plugin will be available to view in the PyMOL interface. After selecting all structures of interest, you can close the
Surflex-Dock plugin and customise the visualisation using the selection and display features in PyMOL.

Any custom visualisations made in PyMOL will not be saved as part of the Surflex-Dock project. It is recommended
to only use the Surflex-Dock visualisation tools while performing docking calculations. When you have completed
the calculations, you can close the plugin and use PyMOL to make other visualisations. You can save and open
PyMOL sessions under the File menu in PyMOL.

You can also create visualisations in PyMOL (or another favourite visualisation program) by loading the output files
from the Surflex-Dock plugin calculations.
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