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Time to start an interactive dialog with
your compound!
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Welcome to

SeeSAR 13.0

fast + visual =+ easy Midas

B | L] |f%8

Continue New Start SeeSAR
Previous Projec Project Tour

Continue with your last Find an introduction to
project. SeeSAR's interface.

Start your drug discovery
project here.

BioSolvelT © 2023
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SeeSAR comes with a “Color blindnes” mode.
It can be turned on in the “Appearance” menu.

BioSolvelT © 2023 5



Lost your compound? Zoomed out too far?
Focus the view on the compound with the space
bar.

BioSolvelT © 2023 6
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To save computational time and resources, it is
possible to select what parameters are
calculated once a molecule is added to one of
SeeSAR’'S modes.

Got to “System” and select “Calculation”.

System

@ Calculation O Inspirator
L (]

E(-Bsg RCSB PDB @ Proxy

@ Systemlog % Readme

*’ StarDrop
(']

% License
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In the table, select which parameters are to be
calculated for the respective modes.

System x
Calculation - Define which calculations should run automatically in often used workflows.

Load Molecules from File

Load Proteins

Save Editor Molecules to Table
Save Inspirator Molecules to Table
Generate Docking Poses

Generate Similarity Scanner Poses

BioSolvelT © 2023
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1 » > Torson Carmg

SeeSAR is your intuitive, visual drug design
platform. Covering every step of your drug
discovery process — from virtual screening to
fragment-based design — SeeSAR fosters ideation
in the most fun and comprehensive way.

SR A MO B B O Suwdindegstony () Py
) s w " n » »
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, PDB Code or Keyword

dH 0 B8 B K X @

Start new project and clear different modes

here.
This is also the location to save/load previous
projects or molecules.

(]

Paste protein from
clipboard [Ctri#V] OR drag
i R

load via the toolbar.

El2 A Mo E®

In this section you can find:
Changelog for SeeSAR
Help
System settings (e.g. Calculations, licence
settings, systemlog, ...)
Appearance (layout, theme)
Utilities (Focus view, screenshots, 3D scene

export)
Tools for labeling and measurement
Visualization settings

The bullhorn icon informs you if a new version
of SeeSAR is available.

A notification changelog can be found here.

No Protein Selected

No Molecule Selected

BloSolvelT © 2023
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228% Exploring Thrombin 51-pocket

& 2zFF x
K T 9

Type a pdb code in the search box and press
enter to download a protein directly from the
pdb. For this guide we will use 2ZFF as example.

Note:
You can also load your protein from a file, via
the file menu button.

20

El2 A Mo E®

© show Binding Site Gnly

[¢)

£ D Name(eg. gly)

No Protein Selected No Molecule Selected

BioSolvelT © 2023
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B s o e ¢ OB E &K@
2, Q)

22FF - Extract Your Ligand

Lol Name Estimated Affinity
MM I ]
1 not extract a ligand

2@ H2m

The protein is loaded and all molecules, buffers,
co-factors etc will be listed.

Please (1.) select the ligand or chose to not
extract a ligand and (2.) press the “Apply”
button.

Note:

If you are not sure what name contains which
molecule, click on the name and have a look at
the 2D structure below.

Sequence View
i--( M o £ @ O showsindngsiteonly (% £ D Name(eg.g)

K s 10 15 2 s B
f—— 0 aw ) (awic awe (aseia | ost aa (Leva (ARGs | mRos | e | PEr Gle | Les | Weto SERI LSV GLUT3 ASPIA US| THRMD  GLUIAC ARGID GLUI4E | LEVIAF (LEUTe GLUMH SR TIR1YIevek | Ite VALIZ ) GLute | Gurts | sean | Asr1
L}

22FF No Molecule Selected [:]

BioSolvelT © 2023

13
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Proteins ‘

pes =] o . . :
Angstrom radius around it are automatically

selected and presented in the model.

After ligand selection, all residues within a 6.5

Ligand for 2ZFF

| | = 5302001

Click on the ligand. Its structure will be
presented in the 2D window.

53U_H_2001

-

i 0
H N/\( i
’ ,.\“lkH

QO

Sequence View

-E--{ M 6 E @ O showBinding Sice Oty () £ O Name(eg.ghy)
T 5 0 s 2 = 2
G—— (@ ) owic) Aie (ASA 01 (G2 ) LeU3 ) ARGA ) FROS | LEVe [ FME7 ) GLuB ) LSy ) Wsto ) SERTI ) LEV1Z ) GUU13 ) ASPr4 ) ST THRMAB ) GLUTC) ARGIAD) GLUME | LEU4F (LEV1AG ) Glutan | SERTal ( TWRTe ) ILErK [ ILE1S ( VAL17 ) Lute | Gur1s ) seRan | Asra1
|

2ZFF 53U_H_2001
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o - ¢ O BE X R @
o= o Ua
EEEE s | 3D-viewer:
'E =] + right-click to rotate
* mouse-wheel to zoom
middle-click to shift
Ligand for 2ZFF
E Name WTMATM
| =/530H2001

-

0
e j)k <=

53U_H_2001

2

Tables:

+ dragrim to re-size
» click entries to select

Sequence View
-E--{ M 6 E @ O showBinding Sice Oty () £ O Name(eg.ghy)
T 5 0 s 2 = 2
G—— (@ ) owic) Aie (ASA 01 (G2 ) LeU3 ) ARGA ) FROS | LEVe [ FME7 ) GLuB ) LSy ) Wsto ) SERTI ) LEV1Z ) GUU13 ) ASPr4 ) ST THRMAB ) GLUTC) ARGIAD) GLUME | LEU4F (LEV1AG ) Glutan | SERTal ( TWRTe ) ILErK [ ILE1S ( VAL17 ) Lute | Gur1s ) seRan | Asra1
|

2ZFF 53U_H_2001
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& 2zFF x o A @ T & R @
oe " | ©
JeFreT enane Adjust background color
Change the table layout
Switch between dark and
light theme
Ligand for 2ZFF
® Name Estimated Affinity
Switch to color blindness
mode
If you want to customize the layout of SeeSAR,
O\: click on the ‘appearance’ button in the top right
+;\(0 o toolbqr. . . .
HsN S For this guide will use the light one, but please
' ﬁ/\O feel free to use whatever you prefer!
Sequence View
El2 A Mo E® O stonsindngsieony | L £ P lneles i)
0 D G D N D G i G G TN
22FF 53U_H_2001 ¥ EEETTEES
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Note that you are in the Protein mode. The
mode switch button shows in which mode you
are and allows you to change the mode as well.
Hover over it so see your options.

53U_H_2001

O

i 0
H N/\( i
’ ,.\“lkH

/\© e

-E--{ M 6 E @ O showBinding Sice Oty () £ O Name(eg.ghy)
[
() —

s 10 15 2 = 30
(Gune ) e ) asrin _om 6z ) uea ) ArGe )( s ) weve ) per G ) use ) ire10 ){ seR11 ) Leute ) Guuta ) ASe14 ){ UoTeA ) THR MG ) GuuT4C) ARGHD) GUUE) Gut4r ) Leu ) Guutan) seire ) TR ) v ) uste ) vaba7 Y stuta )(_ino ) sean ) asean
|

22FF 53U_H_2001 L ressage ]
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In the Proteins mode you
can load and superpose QSE
proteins.

The Binding Site mode
sets the reference

pocket.

The Protein Editor mode
is for editing side chains,
deleting waters or
buffers, or search for
similar binding sites.

O

BioSolvelT © 2023
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The Analyzer mode is for
filtering molecule sets,
hit triaging etc.

The Molecule Editor
mode is for designing
new molecules in 3D.

The Inspirator mode
helps you to generate
new ideas.

In the Docking mode you
can generate poses for
new molecules.

BioSolvelT © 2023
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= The Similarity Scanner is
é a ligand-based mode :'|> Q‘*‘E
enabling fast and
efficient 3D alignment of
a set of input molecules

on a templace molecule.

al

BioSolvelT © 2023 20
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Data
B - u

Proteins ‘

2 @ Filename
1JE =]

Ligand for 2ZFF

=) Name Estimated Affinity
| [=|s3uH2000 e

0

53U_H_2001

: O

As the 3D view can easily get busy, let's
H3N*/\(

0 customize the visualization.
"\\‘lkN F
J N T

| |
Sequence View
B - L MO E OB O showBinding Sice Oty () £ O Name(eg.ghy)
T 5 0 s 2 = 2
(o) — ) (Gwic ) Aie | ASPIA (oSt ) Gz ) LU ) ARGA ) FROS | LEe | FHE7 ) GLuB (| Lrsy ) WS10 ) SERTI ) LEVIZ ) GLu13 ) ASP14 ) ST THRIAS ) GLUTC) ARGIAD) GLUME | LEU4F (LEV1AG ) Glutan | SERTal | TWRTe ) ILET4K [ ILE1S ( VAL17 ) GLute | Gur1s ) seRan | Asra1

2ZFF 53U_H_2001
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The view controls let you toggle on/off:

Co-complexed ligands Water molecules

Individual amino acids Backbone

Complete structures

£ 2 A M

Let's hide the secondary structure, by clicking on
the “Chain-H" button in the backbone tab. Upon
clicking it turns grey (deactivated)

[\[o] (=K

All buttons are clickable, so that you can hide all
parts of one protein in one click (useful with
several proteins).

BioSolvelT © 2023 22
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m— (%)
Data
B @ v
Proteins
2 e Filename
1Sl = |azer

&) Add to Molecule Editor

") Add to Inspirator

@® Add to Docking Mode

@ Add to Similarity Scanner

bLN

53U_H_2001

If you want to add or remove individual amino
acids after the automatic selection of residues
for the binding site, right click your ligand and
add it to Binding Site mode.

O showBindngSteony () . £ O leneesin

53U_H_2001 LA message ]

BioSolvelT © 2023
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30 residues are currently selected for the binding site.
You can mdify the binding site selection, or confirm with the green button above.

You are now in the Binding Site mode.

Molecules

Name # Residues

53U_H_2001

Residues already included in the binding site are
= highlighted in pink.

PocketlD  #Residues DoGSiteScore  #Donors  # Acceptors

e |
i ) I
Sequence View
224 Mo 5w [EEmaisseog] & % |Dimeesdh
1 s 0 s » = )
O—— O @w ) (awnc mme (A ) omt ) sia ) Leva ) Aves ( PROS ) Leus | PrEr [ Gus ) s ) 1o SeR11 ) Leutz | GLUTa ) ASP14 ) LISTen | THR4G ) GLUTSC ARGI4D. GLUT4E ) LeVTSF | Leutd  GUUTaR | SR1al ( TYRH ) ILEVeK | ILete ) YALt7 ) GLute ) G sz ) Asern
[

22FF

No Molecule Selected
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30 residues are currently selected for the binding site.
You can mdify the binding site selection, or confirm with the green button above.

Molecules

Name #Residues
53U_H_2001 30
Unoccupied Pockets.

PocketlD  #Residues DoGSiteScore  #Donors  # Acceptors

Here you can search for unoccupied binding
pockets.

Sequence View
= L MO E @ O showsindingSteonty (% £ O Name(eg.ghy)
|
n—

1 s 0 15 Y s Y
(Grc){ A ) psria)_om ) aurz ){_ueva ) Ase ){_ros ) ueve )( ez ) Gt ) ursd ) 10 )( seR ) Loviz )( Gu1a ) A4 ) WIS14A ) THR1G ) GLUMC ) ARG1AD) GLAE) LEV1aF ) Lov14G) uwan) sert ) TrR14 ) ek ){ 116 ) Vautz ) Gute ) Gurts ) serap ) asezt
L}

22FF

No Molecule Selected
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¢l O ¢ 0B BE XK X @
omc . cfo]

2ZFF - Define Your Binding Site

30 residues are currently selected for the binding site.

e Unoccupied pockets are listed and presented
I i ) with their respective color in 3D.
ANEEEEEEEEEEEEEEEEEEENER)

Inoccupied Pockets.
PocketlD  #Residues DoGSiteScore  #Donors  # Acceptors

56 053 39 45
19 028 1 8

[

H:

| 16 020 7 10
|

L]

12 012 7 10

IIIIIIIIIIIIIIIIIIIII‘

» You can add or remove binding pockets and
residues in 3D with the key combination ctrl +
right left click.

To display all residues, toggle the residue
selection in the visualization bar (1.)
Confirm your selection (2.)

_-_- Mo F P © showBindngSiteOnly = () 1 £ O leneies i
@w— \ﬁ'@@@—@él EDEDEHEE ﬂ%‘:_“é@m
ESS
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& v x
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Sequence View.
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Sequence View
i- A MO P O showsindngsiteonly = (5 . £ O laneis
@—@'W@‘E@’é{@@ﬁ s 5 Gws w0 s s (Gt ) Aseie) e1an) ies &Jé@m
e
25 53U_H_2001

BioSolvelT © 2023

28



The colored spheres depict the contributions of
each atom to the estimated binding affinity.
Red means unfavorable contribution, green a
favorable contribution and the bigger the
sphere is, the stronger is the effect. No sphere
means that such atom is not estimated to have
a significant impact on the binding affinity.

To find out more about each Hyde sphere
activate the label function and click on one
atom.

n

w N3,53U_H_ 2001
™, Hyde: -3.6 kj/mol
u)

Note: . 5
You can use the shortcut key ‘L' + left click to | = pesotation 68 -
label your atomS. bteractlon _.8'4 -10.11 .J

= -_a
-E-dl Mo & P © showBindngSiteOnly = () 1 £ O leneies i
an— @@@ﬁ_—@’éﬂ’i@ﬁ e &L‘Xﬂ:de‘(mw)(xDm 'En%‘(m
——

22FF 53U_H_2001 LA message ]
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(® Add to Binding Site Mode ‘ . -
R N 1
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' O showBindingSiteOnly () £ [ DiNameles g
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The editor-menu will appear on the top left.
There you can:

Add atoms

Adjust
or rings

torsion

B & % 8 %

Create a new Change atom Change bond
molecule type type

To edit a molecule ALWAYS:
1. select (atoms or bonds)
2. modify (using the function of choice from above)

Note that many editor functions have shortcut-keys.
E.g. select a bond and type 1, 2 or, 3 on the keyboard,
or select an atom and type the element (C, N, O, ...).

Store the new molecule to the table
after a template-based docking

D C 6 @

Undo/redo Store the current

molecule to the table

BioSolvelT © 2023
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B & % 8 % % £ D & @ @ ¢ 0B BE XK X @
Data

Molecules (# 1)
Name Estimated Affinity

OB @

MM ™M mM
1 53U_H 2001 —

As an exercise, we add an amino group to the
ring by selecting the Hydrogen in meta-position
and changing its element type to “N".

g

.
EEEEEEEEER

'---“--r
.lllll.lllll- D

Note:

During editing you see all hydrogens but no
estimated affinity and no Hyde spheres.

To see them, 15t add the edited ligand to the
table (with the green button) and 2" select the
new entry in the table!

L £ |DNsmeles el

BioSolvelT © 2023
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O

E SwitchtoGrid |

Molecules (# 2)

S OB

;_ S;U_H_ZON L |
_

If you click on the molecule entry you see the
estimated affinity and related coronas, but only
polar Hydrogens. The editor menu is locked
now.
To continue editing, click on the ‘Resume’
button in the center!

HZN 53U_H_2001_1

HN-° o
8
NH;

»

' O showBindingSiteOnly () £ [ DiNameles g

£ 2 4 M olE
o0 ez e

22FF 53U_H_2001_1
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™
1 53U_H_2001 —
53U_H_2001_1 —

Now let's add a methyl group in the meta
position. Again, storing this in the table, we see a
further increased affinity estimate.

NS

E 5

53U_H_2001.1.3

©\= If you are running out of ideas: try the
2 Inspirator mode.

To get your molecule there select it with the
checkbox at the front of every row and add it to
the Inspirator mode. It will help you to replace

- parts of the molecule, further grow the ‘

(B Smmsao] O e
LM molecule or merge molecules. O Swsnagsieony O £ Pl
i—  (z N

22FF 53U_H_2001.1.3 LA message ]
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2. Adding Molecules
‘ N E [ ;“I'l.

O

8 2 A MO B @ O Suwaindngseeony ()
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If you want to add your own molecules to a
SeeSAR-session: Use e.g. your favorite drawing
tool and save the molecules as sdf-, smiles-, or
mol2-file.

Switch to the Analyzer mode in SeeSAR and
N o s’ add your molecules via the load button or
clipboard [Ctrl+V] OR drag. ‘ \ co / t th t th . t lb f ld
and drop a file here OR i wal py pas (] em 1o e Inpu | rary leLa.

i N

load via the toolbar.

Sequence View

i-—( Mo E ® O showsindngsieonly (5 £ 0ol
[ s 0 s » = B

(w—— (@ (swic (e (asea ) om ) stz ) L ) aves ) pros ) ews ) ez ) cuwe ) urss ) st ) senit ) Leviz ) swna  aseis et (G s TR14 ) ILEre 116 ) VAL ) GLute ) Gins ) seRan ) AsPz1
L ]

22FF NoMolecule Selected [ ]
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Data
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1 Switrh tn Grid

Alternatively, copy/paste (ctrl + c/ctrl + v) your
molecules (as smiles or sdf) here.

For example, copy the three molecules below,
to change their names:

N1CCCC1)c2c3c(NC=C3)ccc2
N1CCOCC1T)c2c3c(NC=C3)ccc2

N1c2c(c(N)ccc2)CC1)c3cdc(NC=C4)ccc3

O showsindingsite only (%) £ D Name(eg.gly)

22FF

BioSolvelT © 2023
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Data

(el

1 Switrh tn Grid

Aolecules (# 3)

202000 @ O™
1 na name
2 no name
3 no name

Estimated Affinity 1

MM
0]
o]
(0]

M mM

20

El2 A Mo E®

Sequence View

Double click on the molecule name (‘no name’ in
this case) to change it. Confirm the change with
the enter key.

O showBinding se only (5

& P Name(eg.gly)

K s 10 15 2 s B
fa—— O aw ) (awic (awie (asein | ost aa (Leva (ARes | Ros e | pier e | Les ) Weto SERI LSV Gt ASPIA LSt THRMAD  GLUTAC ARGID. GLUI4E | LEVIAF (LeUteq GLUMH SRt TIR1Y Itk | Ite | vALI7 ) GLute | Gurts | sean szt
L}

22FF

No Molecule Selected

BioSolvelT © 2023

39



© & w @ ® & e
i A | 5 swichoGrid S
» uies (i 3) M dles (# 3)
el oee Mmoo e || R
| Compaund 1 © el B TO transfer all of your compounds to another
Compound2 © el =y B

3 Compound3 @

USSR B mode (e.g. to dock them in the Docking mode),
gt click on the ‘Checked’ column and select ‘Check
all' to mark all molecules in the list.

If you want to transfer only some of the
. molecules, check them individually in the
column.

0

Sequen

Sequen
€2 4 M c ; ® Bl A M o ; ®
G m e e o e e e e e e e e e G s e e o e s e e e e s e e
_ _

22FF 22FF
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Click on ‘Add checked molecules to mode’ and
select the mode of your choice to work with the
molecules.

Since we want to dock them, we will select the
Docking mode.

The docking procedure is explained in Section 3
(Docking).

‘,'Sii

O showsindngsite only () £ D Nameleg.gh)

22FF

NoMolecule Selected [ ]
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You can also create new molecules in the

Molecule Editor mode.

)

Paste molecule from
clipboard [Ctri+V] OR drag
and drop a file here OR
load via the toolbar.

20
Sequence View
k=l - Ea o oo ______ rxwa
Mmoo e e e e e e e e e T G e G 1 Lo G S e S o e s
L
27FF No Molecule Selected ]
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@
0 Create New Ring »

|

1

.
|
s

Let's start with a benzene ring.

Once you clicked on ‘Benzene’ a ring will appear.
Zoom in on the ring with the space bar or via
‘Utilities’ - ‘Focus View'.

)

Paste molecule from
clipboard [Ctrl+V] OR drag
and drop a fle here OR
load via the toolbar.

Sequence View

i-—( M o £ @ O showsindngsieonly (5 £ 0ol
[ s 0 s » = B

(w—— (@ (swic (e (asea ) om ) stz ) L ) aves ) pros ) ews ) ez ) cuwe ) urss ) st ) senit ) Leviz ) swna  aseis et (G s TR14 ) ILEre 116 ) VAL ) GLute ) Gins ) seRan ) AsPz1
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You can modify your molecule in the 2D and 3D

. window.

In 2D you can add rings and change the bond
' type.

In 3D it is also possible to select the hydrogen
. atoms and replace them with ‘Change element’

% N icon. You can also use hot keys for elements,
. e.g. use ‘C’' to change an atom to a carbon or ‘N’
I to change it to a nitrogen.

O showBindingsiteony () . £ Ol

e w eevemen
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O N i SwitchtoGrid | v
Once you are finished, export the molecule to
the table with ‘Save edited molecules to table'.

=
NH,
HN
‘Sequence View

€ 2 A MolE®

O showBindingsiteony () . £ Ol

e w eevemen

No Molecule Selected

BioSolvelT © 2023

45



B ©® = a 0 @ © @ ¢ O @ B ® X D

BEO® B « @ P : )

Dedling Urecy (o 3}

4 Nena@é

W

1 Compoundt ©
2 Compound 2 ()
3 Compeund

Generated Poses 18 31 | Checked 1# 3

'S Compou.. 1008

—_—

'8 Compou... 1 038 —
o 1€ 52) tave Proten Molacuse Comptex = .
nes Comp -y
ne Comg [ Delete (el -9
(4] < -
. ™ Causate Extmused Attty .
" Comg -
L Comp ,* Cakulate H-bond Network -
-9

i ComR. ., Catcudate Torsion Guatty y
24 Comp -
"8 Comp o Calodate Molerudar Clshes =

& Cakuate Opobrum Propermes
Compa @ Al Bncing Sae Mode
2 Aoaw Araiyzer

HaN

Q) Ada 1 Motecude Ede
Add 10 inapirator

© Addto bimaactty Scamret

N ‘ G

g 2 A M ORw DS mrasmow) O )

% Compound 3,1.006 L]
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Docking Library (# 3)

1
2
3

X DedB@d @

Name

Compound1 @
Compound2 @
Compound3 @

Estimated Affinity

MM o mM

Generated Poses (# 0)

DB 2!y ) | e

Name
™

Estimated Affinity
™ MM

UEe

¢ 0 ®E KR KR Q

The Docking mode is used to place (= dock)

molecules at the targets binding site.

You need ligands to dock them. See Section 2
(Adding Molecules) on how to add molecules to
the docking library.

ALL molecules in the ‘Docking library will be
docked if they are added.

O showsindingSteonly | () 1 £ Pl
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this way, as we have left the docking settings on

B ® = Jod © @ ¢ 0B E &R @
| E SwitchtoGrid u

Docking Library (# 3)

i CEEI To start your docking, press the ‘Standard

E Ssae docking: Generate poses’ button.

At most 10 poses per molecule are generate
Generated Poses (# 0)
Name Esumawd Ay | UE default.

DB 2!y ) | e

MM MM

The next slide will explain how to adjust

docking parameters to refine your docking
results.

O showsindingsieony (O £ Plaeicin
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‘Maximum Number of Poses' defines the
highest possible number of poses that will be
generated for each molecule. SeeSAR
generates 10 poses per default.

‘Clash Tolerance’ defines how SeeSAR handles
clashes between ligand and tartget during
docking. For tight binding sites increase of the
tolerance to ‘Medium’ or ‘High” may improve
the results.

‘Allow Ring Conformations’ can be used to
allow energetically unfavorable ring
conformations (twist, boat).

woy] O @ o [DNeneEsin

22FF No Molecule Selected L
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i Switchto Grid
Docking Library (#3)
A Depn@e @ T ey
! D The ‘Generated Poses' table will be populated
E i © with generated poses of the ligands from
‘Docking Library'.
= To assess the affinity of the generated poses
ooy o e ou check all poses with the ‘Checked’ column and
M ™ MM 5 1 7
Compou 001 Check all'.
2 Compou..._1.002 7
3 Compou..._1_003
4 Compou..._1_004
5 Compou..._1_005
6 Compou..._1_006
7 Compou..._1_007
8 Compou..._1_008
9 Compou..._1_009
10 Compou..._1.010
mn ‘Compou..._1_001
12 Compou..._1_002
13 Compou..._1_003
14 Compou... 1004
15 Compou..._1_005
16 Compou..._1_006
17 Compou..._1_007
18 Compou..._1_008
- -
)
Sequence View
g 2 A M0 - & O showsindingsite only (9 £ O Name(es.sl)
@— Chand ) Chan | chan )
27FF No Molecule Selected ]
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o E Switchto Grid
@ Name Estimated Affinity

oo N B— Then go to ‘Calculations for checked molecules’

Compound2 @ N . . . ;

compant> © and select ‘Estimated Affinity'.

° Note:
s You may restrict the HYDE-calculation to a pre-
H0ew@e @ T Sy o selected set of checked molecules.
HETH R
7
84
£l
109
1
124
13
149
15
169
17
18 %
19 Compou..._1_009 [)
:t‘i Comw:uj,mo .
I IR [T 1,002
)
Sequence View

O showsindngsieony (5 £ P laneleacy

22FF No Molecule Selected
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B O®® X O £ Switch to Grid
Docking Library (# 3)

Dar2aB@o @

Name Estimated Affinity
MM M

: BT @ Now the estimated affinities appear as a range
2 Compound2 @ . .
s Compuntz © on the logarithmic scale.

Clicking on a column header sorts according to

= this value.
Generated Poses (#30)  Checked (# 30) F 0
- Name Estimated Affinity {
4 O0pn@0 @ Wi el

1% Compou..._1_

2% Compou...1.002 » 8
3@ 00 @ [=comp.. 003 — B
4 Compou..._1.004 - 8
5 Compou..._1.005 —_— 8
6 Compou..._1.006 -8
7 Compou..._1_007 — &
] Compou...1.008 * B
9% Comp...009 @

10 % Compou...1.010 - 8
1 Compou..._1.001 -8
12 Compou...1_002 _—
13% Compou..._1.003 — &
14 % Compou..._1.004 -8
154 Comp...005 @

16 Compou...1_006 » B
17 Compou..._1.007 -8
18 Compou..._1.008 —_—

<

Compound 1.1.003

Sequence View
CEW = U 0_@ O showsindngsiteonly = (5 . £ O laneis
@— @’@Mv
22FF Compound 1.1.003 (]
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Bhbwm«a | 8 swehwerd | U’

Dockir [ brary (#3)

—Lesu@b @ SUmEaAy
M oM ™ MM . . . .
3 B J To inspect multiple poses in comparison, toggle
2 compaunas © the permanent visibility by marking a molecule
. as reference. Now stay visible as you select
other molecules.
You can even color each molecule to
e S - differentiate them
S Orwmb @ Mm | Smemmy ! :
1% Compou...1.001 —_ B Y ‘V -
" e =18 )
7 Compou...1.005 — ®
5w e ) You can calculate more pose assessment
€ ompou..._1_005 P . . .
B E:“ow =0 parameters with a right click on a molecule, or
'ompou...1.003 —_— o . . . .
55 ottt e — 9 using the method describe in the previous slides
:‘:: LuEd @ ICEN [2) Save Protein Molecule Complex E_‘ ::‘
12 c q ™ Ratars fRan e,
:i: : :Q)Cakumzssummmnny 3
15 % | o +* Calculate H-bond Network L)) )
:_5[ z :»——«CalcuhmYorskauamy ;
i i  ll o % Caleulate Molecular Clashes  § I &
|#c o pe N
Cc = [
H N (&) Addto Analyzer
2

&) Add to Molecule Editor

') Addto Inspirator

@ Add to Similarity Scanner

Sequence View
O showBindingsiteony () . £ Ol
22FF Compound 3_1.006 [: ]
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©=48000
Data
O & B «£ 3 SwichtoGrid
mmn‘mn‘
{" U‘ﬂ*u. o o M ™ ?ﬂ‘ . .
& Conpaund? © You can add notes and descriptors in the
|2 Compound2 © .
= Compod3 © molecule table window.
r

, L

cee@s e | o W L " B

POu.1.001 — ol

2m < 1.002 e

SWLNTD L x‘fn

44 < X

s- : ! @ x @

(3] (< .

18 ..

£1]

&

0E

. ) Add Molecule

1" .

s anotation color

H

” e

Mark as
active/inactive D v

Compound 1.1.003

BioSolvelT © 2023 54



B e =
Docking Lerary 10 1)

S leapa@e @
1

Ganerated Poses (¥ 10)

#O20804 @
Ll

1
2

T R T Y i VR T AR e s e
IR =5

BioSolvelT © 2023

55



@ am x O e € 08B KR Q

7TLL - Extract Your Ligand
Hetero Groups
= Name Estimated Affinity

1 Do not extract a ligand

You can perform covalent docking at any PDB
protein structure. PDB files that contain a
covalent ligand provide this information upon
loading within the info icon.

’.i For this example, we will use the PDB 7TLL.

NS €

‘Sequence View

-E-dl Mo & P © showBindngSiteOnly = () . £ O leneies i
1 s 10
@— :)T'Ws‘ D D o ) ) G e ) ) o e i e G i i e e e e e D e
——
7L 4WLB_401 )
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After defining your ligand transfer it to the
Docking Mode.

Ligand for 7TLL

2 o
- [Elawme s &) Calculate Estimated Affinity | =

(® Add to Binding Site Mode

Name estmated Afiny |

() Add to Analyzer

&) Add to Molecule Editor

© AddtoDocing Mode
20
4W1_B_401
H
o
i H
R
H H
Nt‘0 (o}
o
'
£R2la Mo 2w sy © . < D
B R N s e o v s om n 4
e———

7T 4W1LB_401 )
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Generate docking poses with the “Covalent
docking” button.

Name Estimated Affinity.
M ™~ o mM

You can set your parameters the same as for
standard docking.

BioSolvelT © 2023
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Docking Library (# 1)

D Desw@od @
- Ty Your results will be displayed in the “Generated

Generated Poses (# 10) 2 y K POSGS" ta ble.
0208 @

If you have selected several residues as
potential targets you can switch between them
by clicking on the anchor point.

SoeNou s wN

o5 E A M O E D | O showBindingsiteonly () £ | DNemeles g
S S 5 S B s R R 5 R 5 B
Gu— i) @RI Gtz | B ARG ) 1SS ( METo ) AT ) PHER ) PROS ( SER1D ) GIYTH ) ST2 ) VALTS ( GLUTA ) GUNTS ) CYSto ) METI7 | VALTS ) GLNS ) VALZD  THRA1 ) CYS2 ) GUNE3 ) THRZ4  THRZS ) THRZS ) LEVZ7 ) ASN8 G2 ) LeU30 | TRIS1 ) Leu32 ) ASPR3 ) ASF34
———
7T 4WI_B_401_1_003 ]
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If no covalent linking point of the structure is
defined, you can introduce it in the Protein
Editor Mode.
Select the atom of the target residue (e.g. cys,
lys, ser) which will be replaced with the ligand.

R O

R\N "’Ill/
H
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Use the “Change element” icon and select “[R]"
or use “R"” on your keyboard to introduce a
linker in that position.

Export the modified protein back to the Protein
Mode. Be sure, that your target residue is part
of the binding site.

Note:

The position of the linker atom is important for
the outcome of the docking. Please check the
elaborated and comprehensive Covalent

' Docking Guide on our website for more details:

@) R Covalent Docking Guide
R ‘e,
\N l/l // \R
‘Sequence View
o5 E A M O E D | O showsindingsiteonly (9 £ | DNemeles g
— >"WA'EYE>EW-TxWx:@<@xiﬁx@@x@rmm?‘m@@x@@>@fﬁrﬁx:@(EvEx@@xﬁnﬁwﬁx@:@,\@
———

P d No Molecule Selected a
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https://www.biosolveit.de/SeeSAR/CovalentDockingGuide.pdf

20

@ £ 0B E &R @
&/

During covalent docking, your ligand is docked
in its bound state. Therefore, your structure has
to include a linking point R and take into
account any transformations that occur at the
covalent warhead.

You can introduce a linker by selecting an atom

and transform it into a linker.

O showsindingsite only (%) £ O Name(eg. gly)

7T No Molecule Selected [:]
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| H swichtoGrid
Molecules (# 2)
d0ew@e @ M S ; !
' e You can introduce a linker atom to your SMILES
¢ Create..cule 2

string with [R*].

In this example we have transformed an
acrylamide warhead to its bound form to

prepare the ligand for covalent docking.

82 4 M0 5@ O Showsindngsteony (O . £ Ol
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Nctecues (# 1))

t 20D @

33uU_H_ 2001
ST
S0 M_ 15021
$3UH_ 36301
SIU_M__ 6834\
SIUH_5446.)
S M__ 439814
30U H_ 81831
SIUM_3649.1
SIUH_ 55671

S emue v awn =

SWH_TNZA

The Inpspirator Mode supports you in the
generation of ideas how to improve your
compound. Grow your molecule into unoccupied
» binding sites, explore small modifications, and
Bl replace whole scaffolds.

=S 2 »
Sl A M O & @ O sowiindogseeony (O g R
3 » " 0 n »

- — = G AR RSP Ot QD LA Ad M UUR e Al N O RN R eUN AR I T LU MM LUN ) LU LA G S e RO R W) e e s A

2w S3U_H 2001 CSSBO001ST0607I_Y 2
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22FF - Extract Your Ligand

Hetero Groups

N Name Estimated Affinity
MM I ]

1 Do not extract aligand

2

For this guide we will use PDB 2ZFF as example.

Load it in the Protein Mode and select a ligand
to work with.

i--( M o £ @ O showsindngsiteonly (% £ D Name(eg.g)
f s 0 s » = )

22FF 53U_H_2001 [ ]
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Transfer your ligand to the Inspirator Mode.

Ligand for 22FF

o Name Estimated Affinity
M M w mM

BIEIETTE &) Calculate Estimated Affinity

(® Add to Binding Site Mode

() Addto Analyzer

B h e ARt B

* AddtoInspirator

& AGG L0 DOCKING MOGE

@ Add to Similarity Scanner

O

0
0

H3N+/\( lk
) |
| O showsndngsteony () . £ O

-E-ul Mo F ®
15 2 2 Y

e e ) oo e T D e T T D D
S

20
53U_H_2001

2ZFF 53U_H_2001
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66



B ® =

¢ 0 ®E KR KR Q

s B <\

Molecules (# 1)

OB @
1

Linking&Merging:

Connects two fragments

The Inspirator Mode features several tools and
applications to generate ideas how to improve
your compound or to find novel scaffolds.

ReCore:

Replaces scaffolds

FastGrow:
Grows into binding pockets

& (0}
HsN*
X
H
Sequence View.
-E-dl Mo & P © showBindngSiteOnly = () 1 £ O leneies i

S

o G Gy B KB G G R
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ReCore:

This tool screens millions of molecular
fragments to find replacements for a 3D
scaffold. To use the tool, you need to download
and add a ReCore index (= fragment library) to
SEENAGS

ReCore indices can be accessed and
downloaded directly from SeeSAR or from our
website:

Download more libraries

Got to “System” and select “Inspirator”.

BioSolvelT © 2023



https://www.biosolveit.de/SeeSAR#fastgrowdblib

Here you can download and add ReCore indices
to SeeSAR.

Once you are done adding your indices, confirm
everything with “Apply”. Then you can close the
window.

system
Core indices and fragment growing files for inspirator mode.
Fragment Growing Files

=

magicrings3D_2022-05 0 | ®  FastGrowDB..20k202303 [0
Inspirator_CSD_2022-05

PDB-ReCore-1..90218-seesar [
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| i SwichtoGrid

X O0Lude : ' .
1 Click on bonds to set constraints (= exchange
vectors) at your molecule. You can do this in 2D
or 3D.

Subsequent click on the same bond changes
the direction of the vector (= what part should
remain and what part is to be replaced). A third
click removes the vector.

[
7 Q
’ available. Push the “Core replacement” button
to generate results. You active ReCore index will
be used for this.

Saturated part of the A / » If you want to use another one, go back to
molecule will remain S\ v e ‘ “System” = “Inspirator” to change the index.

Grey-out part of the O stowsnangsieony | O £ Olis
molecule will be replaced SR
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B ® = ® @ ¢

[ 8 SwichioGrid |
Molecules (# 1)
% 0se80 @ e X £
1 53U_H 2001 ™ . ”)\\‘ o L Ror—— NOteZ
) / It's also possible to set more than two
constraints or to select hydrogen bonds as
vectors.
20
53U_H_2001
@* .
Hng\i O“,
H
| O showsindngsteony () . £ O

-E-dl M o & ®
G ) G A ) osi G s s s e e > i T G A G (0 e G S e WA e ) G e s
S
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| i swichtoGrid

Molecules (# 1)

OB @

1 53U_H_2001

Name. Estimated Affinity D
e FastGrow:

To grow into a binding site, select a bond in 2D
or 3D to select which part of the molecule
should be kept. Only one selection is required

to perform growing.

Once you made a selection, the “Growing”
button will become active. Push it to generate
results.

Saturated part of the
molecule will remain

Grey-out part of the
molecule will be replaced
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Molecules (# 11)

X020 @

Ve N n AW N

2l

TEEES @

Name

53U_H_2001

53U_H_.1902.1
53U_H_.36301
53U_H_.6634 1
53U_H_.3446_1
53U_H_.43981
53U_H_.8163.1
53U_H_.3649.1
53U_H_.55671
S3U_H_.7212.1

Results will be added to the molecule table.
The grown part is highlighted, and the
respective name of the used fragment is added
to the molecule name.

20

53U_H_2001_CSSB00015206073_1

H
HN\(° 0
&
NH3
-E-—k Mo g & | O showsindingsiteonly () . L O lneicsin

@—7\7:L>@@Eé@@@@%@w»m i e e T e e o
—

22FF 53U_H_2001_CSSB00015206073_1 L]
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fragments can be downloaded for free from our

¢ 0B E KR
Data
Molecules (# 11)
S O0pn@e @ T Smenyf
bR O R SeeSAR comes with a growing library featuring
o s over 12 thousand fragments.
: s A larger library featuring over 120 thousand
74 53U_ H::A398:1
8 53U_H_.8163_1 )
9 53U_H_.3649_1 We b S Ite :
10 53U_H_.5567_1
1 53U_H_.7212.1 y AN
20
'53U_H_2001_CSSB00015206073_1
H
,—-;-e—-‘-g-hs‘\;‘ )
HN\(O 0 \
O 4
NH3 :fw‘ f

-En—{b"oi@

| © showBindingsiteonly = () £ O laneies

@—77)‘4@@@@@E@ Cmen e cun oo s G e e e Gun v e e s T | G s
—

22FF

53U_H_2001_CSSB00015206073_1
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- |
Molecules (# 1)
Name Estimated.
S 00020 @ Mg
1 53U_H_2001

&

0

ad ame
Once a dividua o](S e nas been loadead
0 the pirato ode, "Analoging” can be
2 ed to generate a series o es based o
i d
qu\ QI%B e gue O 010 d
\ S
&4

No Molecule Selected (]
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' N\ N\

B ©w® «m

Molecules (# 1) Checked (# 11)

s o0ew@e @ MW ]
feopope s S Results will be added to the molecule table.
12 sunaz The transformed part of the molecule will be

su S ez Ny highlighted and the applied medicinal chemistry

6 ¢ 53U_H_..do 52 . .
H e transformation is added to the molecule name.
oM 53u:H:_2:s_2
10 % ! 53U_H_.do 92
1 53U_H_.2.102

20
53U_H_2001_add_nitrogen_1_2

Hz.\( J\\

N o
) |
NH3
'E!% M o & ® | O showindingsiteonly (5 . £ O lneies iy

; s 0 s » = 0
@_7@’7« GUIC AN AT OS1 G e ARG mos e miE GUs U 0D SR LR GUT AIE USIA THRIS GUUIKC ARGHD GUUIE e LU Guied SERia TR I el WAL G Gis SR A
S

22FF 53U_H_2001_add_nitrogen_1.2 L]
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Linking & Merging:
If you want to connect two different

OH

o0
NH3

El2A Mo F @

i ——

ﬂ”‘cm‘:ﬂ o5 ) Leve ) =
——
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| H SwitchtoGrid

Molecules (# 2)

X O02u@d @
1
2

Name

53U_H_2001_1
53U_H_20012

Estimated Affinity
M ™ WM mM
—

[a—

20

420011

[ S3U.H2001.2

HN®

1S

-E!—KNO!@

et
W
-~
B Sct the vectors to connect both molecules. You

can also replace undesired parts in the process
leading toa fragment merging.

A Once at least two vectors were set, the
“Lmkmg&Mergmg button will become active.
Press it to generate results.

N/
i

Note:

Linking&Merging applies the current active
¥ ReCore index. You can change the used
- fragment set in “System” > “Inspirator”.

O showBindingsiteony () . £ Ol

@—7@}«4« oot e s e s e s s G i G e ) e an S T e o o o
S
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Molecuben (8 1))

= Name

1 20D @

33U 4 2001
LI T X
S0 M_ 15021
$30.H_3630.1
S3U M 6834\
SIUH_5446.)

SUIM_ 43981
S3UH_8183.1
S3U_-3649,1

S emue v awn =

0

Estimatnd Aoty o

o

SIUN 200125580001 52060731

i swachwGnd

The Similarity Scanner is a powerful LBDD tool to
align molecules based on their molecular
features. This allows you to perform virtual
screening even without a target structure.

= B 2
ShEA M O B O Sowtindngseeony () P
s » » » 0 )

& =0 T T T B T T e R P e P T P e i T O RS )

2% $3U_H 2001_CSSBO0O1SI060TI_Y L]
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- W swehond. &
X 0eon@0 @ et Uit |
e The Similarity Scanner can be used for liband-
based drug discovery.
You can add molecules as SMILES by copy-and-
paste those with [Ctrl + V] or load those via the
e - toolbar.
D 0swBe @

Ratng clash

For this example, we will work with two
compounds:

O=C1TNc2ccc(Cl)cc2[C@@](CH#CC2CC2)(C(F)(F)F)O1 Efavirenz
Cclec(C#N)cc(C)c10cTne(Nc2ccc(C#N)cc2)nc(N)c1Br Etravirine

| O showBindingSteony () £ O Numeleg i)
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& | H switchtoGrid | U

Molecules (# 2)

= RN e e ! : : .

e s Select a ligand (in this case Efavirenz) as a
template in the molecule window. Generate
alignment poses with the play button.

| Generated Poses (# 0)
IB Ora@s @ Name Sl’:l;rsity Tor. :m-

20

Efavirenz

You can add pharmacophore constraints and
adjust the screening parameters as well.
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Generated poses will receive an alignment score
which can be used to rank the compounds.
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Have fun and enjoy your
interactive drug discovery
journey with SeeSAR!

If you have any problems,

please reach out to us:
support@biosolveit.de
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