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

SeeSAR 14.0

fast + visual =+ easy Atlas

Bl (] |®

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.
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SeeSAR comes with a “Color blindness” mode.
It can be turned on in the “Appearance” menu.
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Lost your compound? Zoomed out too far?

& PDB Code or Keyword 'y ) e @ @ B B € R @

Focus the view on the compound with the space

bar.

Ligand for SOJE -
@ Name Estimated Affinity
PM oM M mM

2D

VSK_A_401

| O ShowBindingSiteOnly  Change  Visibilty = | of  Residues - (5 & O Name(eg gly)

SOJE VSK_A_401 a
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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

CaLcuIah‘un @ HPSee O Inspirator
d 5]

O.—..bo License @ Proxy B%é RCSB PDB

@ Readme @ Systemlog

Third-Party Integrations
StarDrop
%
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In the table, select which parameters are to be
calculated for the respective modes.

Systemn
Calculation - Define automatic calculations in frequently used workflows

b
() Load Molecules from File
O LoadProteins
@D  save Editor Molecules to Table
Save Inspirator Molecules to Table
Generate Local Docking Poses

Generate External Docking Poses

X 4 4 X X X X 3

Generate Similarity Scanner Poses

X X X X X X X %

i

:
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Data

2ZFF - Define Your Binding Site

56 residues are currently selected for the binding site
You can modify the binding site selection, or confirm with the green button
above.

Molecules

Name # Residues

53U_H_2001

SeeSAR is your intuitive, visual drug design

Sl 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.

[@ Add Residue to Binding Site
Target
Show Binding Site Only ~ Change Visibility of  Residues (®) £ © Show Component in 3D

) Focus View on This Component

N
il
]
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4 PDB Code or Keyword

@ 0 ® &8 K K

@

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
and drop a file here OR
load via the toolbar.

___________________________________

ol

| O showBindingSteOnly ~ Change  Visibilty =~  of  Residues <~ (9

Target View Control

£

In this section you can find:

Changelog for SeeSAR
Help

System Settings (e.g. calculations, license

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

Ly
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E & 22FF

@ﬂ

0 &8 B % & @

22FF Exploring Thrembin S1-pocket

x
RCSE PDE (1 hits) x u

Type a PDB code in the search box (or the name
of the protein) and press enter to download a
protein directly from the RCSB 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.

Target View Control

O ShowBindingSiteOnly  Change | Visbilty =~ of  Residues ~ (9 rsg

£ Name (e.g. gly)

No Protein Selected No Molecule Selected
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Data o U

2ZFF - Extract Your Ligand

Hetero Groups
lOI1 | MName Estimated Affinity
pM  AM M m
1 Do not..ligand
2@ 53U_H_2001 |

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.

| O showBindingSiteOnly  Change  Visibilty ~ | of  Residues = () rd £ Name (e.g. gly)

L 2ZFF No Molecule Selected a
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Warning sign appears if the structure has missing
segments. It is visualized in 3D via a yellow/black line, © @ ® B % R @ |
or if it occurs within binding sites, as a red/black line.

After ligand selection, all residues within a 6.5

Angstrom radius around it are automatically
selected and presented in the model.

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

2D

53U_H_2001

(0]
HsN* fl)k
o N
gy Q
Target View Control
O ShowBindingSite Only ~ Change = Visbilty =~ of | Residues ~ () ra £ Name (e.g. gby)

20

22FF 53U_H 2001 a
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Tables:

+ Collapse and re-open
+ Dragrim to re-size

+ Click entries to select

2D

53U_H_2001

3D-viewer:

Right-click to rotate
Mouse-wheel to zoom
Middle-click to shift

= o 5 0
HaN" L
oy N
H
Target View Control
| © showBindingSteOnly ~ Change  Visibilty =~  of  Residues = () & O Name (e.g. gly)

53U_H_2001

LB message |
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B @
Proteins -
8 & Filename
[BIE[EEa
Ligand for 22FF -
= Name Estimated Affinity
pM M M mM
EC-TEE
2D
53U_H_2001
B (o} o
¢

3

,.\‘\ll\

2¢

O ShowBindingSiteOnly  Change  Visibilty <~  of  Residues ~ (9

=)
 Crange he ahe yost_ g g

Change the table layout

Adjust background color

Switch between dark and
light theme

Switch to color blindness
mode

If you want to customize the layout of SeeSAR,

click on the “Appearance” button in the top right
toolbar.
For this guide will use the light one, feel free to
use whatever you prefer!

£ Name (e.g. gly)

53U_H_2001

U imessage

BioSolvelT © 2025
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: O

switch button indicates your current mode and
also allows you to change modes. Hover over it
to view your options.

2D

53U_H_2001

| © showBindingSteOnly ~ Change  Visibilty =~  of  Residues = () & O Name (e.g. gly)

22FF 53U_H 2001 a
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In the Proteins mode you
can load and superpose
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.

BioSolvelT © 2025
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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.

In the Docking mode, you
can generate poses for new
molecules through
molecular docking. It
includes two sub-modes:
dock in local machine and
external server.

Hover over
icon from the left o)/
for local machine.

From the right for 1)
the external server.

«

€«

The Inspirator mode helps
you to generate new ideas.

The Space Docking Mode
was added in Version 14 of
SeeSAR. It has its own
dedicated section in this

guide.
Jump to section

BioSolvelT © 2025
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The Similarity Scanner is

a ligand-based mode :|]> Q?
enabling fast and

efficient 3D alignment of

a set of input molecules

on a template molecule.

BioSolvelT © 2025 20



@ == * e ¢ 0B E K K D

B =
Proteins -
5] Filename
18 Cse A
Ligand for 2ZFF -
) Name Estimated Affinity
M M M mM

2D

53U_H_2001

-

i 0 - '
" N/\.( 0 As the 3D view can easily get busy, let's
: LN / customize the visualization in the “Target View
<\j H | Control” window.
~
| O ShowBindingSiteOnly  Change  Visbilty = | of  Residues = (9 r4 O Name (e.g. gly)

22FF 53U_H 2001 a
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Targets

+ Residues Identify the components
that are most similar or
Molecules different from each other,
. Metals when multiple structures
are loaded.
S waers |
«+ Visibi eset user (
lity Chains settings
[J Show Binding Site Only Color Surfaces
m + 4 Show only
= ——— interacting
2 ShowWholeProtein | Change | Visibilty | of | Residues ~ | (O e

The view controls let you toggle on/off.
All buttons are clickable, so that you can

hide all parts of one protein in one click

Example:

To visualize surface, select Change “Visibility” of “Surfaces” and toggle on the PDB code.

To adjust this surface visibility, set Change “Color” of “Surfaces” and right-click on PDB code
to explore the options.

BioSolvelT © 2025 22



kid x © 08 E K K @
= &/
B =
Proteins -
B & Filename
18 s A
Ligand for 2ZFF -
® Narme Estimated Affinity
= saum200 o™
4, Copy to Clipboard [Ctri+C]
B T
() Add to Binding Site Mode

HaN'

53y &0 Add to Molecule Editor
Add to Inspirator
& Add to Docking Mode

4 @ Add to Similarity Scanner

2

& Use as Template

N ‘..\“\\N
H

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.

£ Name (e.g. gly)

53U_H_2001

BioSolvelT © 2025
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Data

2ZFF - Define Your Binding Site

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

Molecules

Name # Residues

53U_H_2001

Unoccupied Pockets -
Pocket|ID  # Residues  DoGSiteScore:  # Donors

You are now in the Binding Site mode.

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

£'Name (e.g.gly)

2ZFF

No Molecule Selected 1] m
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Data

2ZFF - Define Your Binding Site

green button above.

30 residues are currently selected for the binding site.
You can modify the binding site selection, or confirm with the

Molecules

53U_H_2001

Here you can search for unoccupied binding
pockets.

# Residues

# Residues

DoGSiteScare:

# Donors

| © showBindingSiteOnly ~ Change  Visibilty ~ of  Residues ~ (9

£'Name (e.g.gly)

2ZFF

No Molecule Selected

BioSolvelT © 2025
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2ZFF - Define Your Binding Site

56 residues are currently selected for the binding site.
You can modify the binding site selection, or confirm with the green button
above.

Molecules -

53U_H_2001 30

[} L}
.1Umm.|:led?ocles -
n
n
n
n
:‘-3 16 020 7 10 :
n 4 12 012 7 10 =
[ | ]
G E NN NN SN NN NN NS SN EEENEEEEEEEEED

_—

You can select desired binding pockets by
clicking on the colored pockets on 3D or right-
click on the table entry.

| © showBindingSiteOnly  Change  Visibilty ~  of  Residues ~ (9

Unoccupied pockets are listed and presented
with their respective color in 3D.
g\

select. In the sequence view, right-click on a
residue to access the option.

Finally, confirm your selection by clicking on the
top green play button.

‘ [@ Add Residue to Binding Site

Tar:

& | & Show Component in 30 £ Name (2.g. 8ly)

|
195 | £ Focus View on This Component [

2ZFF

? EEETTTE |

No Molecule Selected

BioSolvelT © 2025
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Go back to the Protein mode to inspect the
binding mode of the ligand inside the binding
site.

To adjust the view, click on “Show Binding Site
Only”. Make sure to set the selection at Change
“Visibility” of “Residues”. Now toggle your cursor
and click on the PDB code below.

|‘ [J  show Binding Site Only | Changel Visibility =~ ‘ m“ Residues '| O r4 £ Name (e.g. gly)

10 15 20

27FF 53U_H_2001 7 EEETTTEES
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\ )
: @
N
You should now be able to see the binding
site residues. Click on the ligand and hit the
space bar to zoom in. P \ ®
% R ‘3_-0’
: ®
» = thad
53U_H_2001 HE\ g _
O,
HaN*
caae
H
A}
®
! Target View Control il 1
| 2 ShowWholeProtein  Change  Visibilty ~ of Residues * () £ 0 Name (e.gl)
22FF 53U_H_2001 ? EEETTTTEED
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@© Hyde Coloring

@ s @ O @‘@@@%‘:-
Data e,\

B ) s ®
Proteins a // & H-bonds
B & Filename
1 = 5 f »=¢ Torsion Coloring
0 e alizatio e G e the
4
5,
[
. Q--I
®
- - 4
O'Name (e.g.gly)
| 1 5 10 15 20
22FF 53U_H_2001 L
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\ S
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Target View Control
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¢ 0 ® @ %W e
© showLabel
©
»
5
e O e 0 er dlnd Opto
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- O
20 =N b N3, 53U_H_2001 A
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20
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Filename

‘Add to Molecule Editor’ is accessible with a

right-click on the table entry. This copies the
molecule into the mode and automatically
switches to that mode.

Ligand for 2ZFF

- |=53uH 2001

Name Estimated Affinity

M M M mM
|

4, Copy to Clipboard [Ctrl+C]
&) Calculate Estimated Affinity

(®) Add to Binding Site Mode

N AAA tA Anahrrar

@ AddtoDockingMode b
> @ Add to Similarity Scanner

AUU L0 ISP ALl

HsN: & Use as Template »

@“‘“‘\H/\Q

| 2 ShowWholeProtein  Change  Visibilty ~ of Residues * () £ D Name (e.g.gly)

22FF 53U_H_2001 P EEETTTTTEE
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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

K™y [

L -

Undo/redo

& O

Store the current
molecule to the table

BioSolvelT © 2025
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B2 % B % % & 0 <|cf ¢ OB E KRS

| E Switcht

Molecules (# 2)
X oee@e @ ™ S T o edited molecule.

pM oM M mM
1 53U_H_2001 Loy |
2 ¢ 53U_H_2001_1 Loy |

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".

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!

| £ sho [ vholeProtein | Change = Visibiity ~ of = chans ~ (O . & 0 Name (e, gly)

Additionally toggle off visibility of o —
chains to avoid clutter.
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| H SwichtoGrid

Molecules (# 2)
Nai Estimated Af
X OB ( sl i
M M ™M om
1 53U_H_2001 L | )
D HEBE

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!

2D

53U_H_2001_1

chains ~ | () @ £

P Name (eg.8ly)

| £ ShowWholeProtein  Change  Visibilty ~  of |

2ZFF 53U_H_2001_1

BioSolvelT © 2025
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— =
| I SwitchtoGrid H
L J

Molecules (# 3)
_ Name Estimated Affinity
X OB |? ‘

M oM ™o
1 53U_H_2001 —
2 . 53U_H_2001_1 —
sOwEy | 4

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

2D

53U_H_2001_4

-

Ged  |f you are running out of ideas: try the
Inspirator mode.
To get your molecule there select it with the

the Inspirator mode. It will help you to replace
parts of the molecule, further grow the

molecule or merge molecules.

checkbox at the front of every row and add it to

rul

£ Name (eg. gly)

G187 | GLY188 | AsP189 | ALA190 | Cvs191 [ GLU192

53U_H_2001_4

BioSolvelT © 2025
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B
©
&
fe]
P

i switchto Grid

Target View Control

Show Whole Protein Change  Visibility of  Residues ) £ o

1 5 10 5 20

2ZFF
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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
add your molecules via the load button or
copy/paste them to the input library field.

Target View Control
| £ ShowWholeProtein | Change  Visibllly ~  of  Residues ~ | (5 & P Name (eg.gly)

2ZFF No Molecule Selected [t ] 1 message
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@ OB DK K @
:

il Switchto 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:

@

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

2D

ShowWhole Proteln  Change | Visibilty ~  of  Residues = ()

P Name (e g. gly)
20

No Molecule Selected
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B ®&® & m ¢ QO B E K R Q]
| |

Molecules (# 3)

S 0SB @ -
100 0 s 0 [ s[comd]@
2 o

no name

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

) -

3 no name @

2D

!
NH
o —_—

| E  showWholeProtein  Change  Visbilty ~ of  Residues ~ (9 Y4 O Name (e g. gly)

2zFF no name e
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o
Molecules (# 3)
_ Name Estimated Affinity UE Tor. b
=t I @ <
pM M M mM
10 @ Elcarwnﬂ ®©
2 Compound2 @
3 Compound3 @
2D
Compound1

QA

| Change  Visibilty =~ | of  Residues ~

&l

B ®
|

Molecules (# 3)

3

2 0
Checkall
1
5 Check all favorites

Name

To transfer all of your compounds to another
mode (e.g. to dock them in the Docking mode),
click on the ‘Checked’ column and select ‘Check
all' to mark all molecules in the list.

Invert checked

Uncheck all

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

2D

Compound1

Target View Control

£ showWhole Protein

| Change = Visibllty ~ of | Residues ~ | (9 r7

BioSolvelT © 2025
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¢ OB E xR @)

&)
Data
B elw|9 £ 0 E Switchto Grid

LLE  Tor. Intra- Inter-

Click on ‘Add checked molecules to mode’ and

=1 (] clash clash & &
e select the mode of your choice to work with the
28| @ Adamoecuswnockng b - molecules.
S L —— e = Since we want to dock them, we will select the
S — Docking mode on local machine.
‘ The docking procedure is explained in Section 3

(Docking).

Compound1
@) =
Target View Control
| £ ShowWholeProtein  Change  Visbilty ~ of Residues - (9 £ £ Name (e.g. gly)
20

P EEETTTTEED

2ZFF Compound1
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Q

1
1

1

1

'

1

'

1

1

1

1

1

1

1

1

'

1

'

i

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

'

1

'

1

'

1

1

1

1

]

'

'

'

'

'

1

'

| £ ShowWholeProtein  Change  Visbilty ~ of Residues - (9 £ £ Name (e.g. gly)

1 5 10 15 20

2ZFF No Molecule Selected ! ]
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Once you clicked on ‘Benzene’ a ring will appear.
Zoom in on the ring with the space bar or via

1

1

1

'

1

'

1

'

1

'

1

1

1

1

]

1

]

'

!

i Paste molecule from
| clipboard [Ctrl+V] OR drag
1 and drop a file here OR
: load via the toolbar.
'

'

1

'

1

1

1

1

1

1

1

1

1

'

1

1

1

Target View Control
& ShowWholeProteln  Change | Visibilty ~ of Residues ~ () & P Name (e g. gly)

2ZFF No Molecule Selected a

L 4
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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
Q

1

1

1

'

1

'

1

1

1

1

1

1

1

1

1

1

'

1

!

1 Paste molecule from
| clipboard [Ctrl+V] OR drag
1 and drop a file here OR
: load via the toolbar
'

'

1

'

]

]

]

1

]

1

'

'

'

'

1

1

1

_____________________________________________________________

In 3D it is also possible to select the hydrogen
atoms and replace them with ‘Change element’
icon. You can also use hot keys for elements,

e.g. use ‘C’' to change an atom to a carbon or ‘N’
to change it to a nitrogen.

| &  ShowWholeProtein  Change  Visibilty ~ of  Residues ~ | (9

2ZFF No Molecule Selected a
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Q

1
1
1
'
1
'
1
'
1
'
1
1
1
1
]
'
'
'
!
| i Paste molecule from
| clipboard [Ctri+V] ORdrag
1 and drop a file here OR
: load via the toolbar
'
'
1
'
1
1
1
1
1
1
1
'
1
'
1
1
1

Once you are finished, export the molecule to
the table with ‘Save edited molecules to table'.

D Name (eg. gly)

15 20

No Molecule Selected a
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Switch to Grid T

Template Molecule (# 0)

Docking Library (# 3)

Generated Poses (# 30) Checked (# 30)

. Name Estimated Affinity 5 kY
Tl d @
M oM [T
1 Compou..._2_005 —_

5 Compou..._Z_0U6 v
9 Compou..._2_008 [}
! 10 Compou..._2_002 [}
1 Compou...2_010 1
12 Compou... 2 001 1
13 Compou..._2_006 1
14 Compou... 2_002 d
15 Compou... 2_003
16 Compou..._2_003
17 Compou..._2_010
18 Compou..._2_008
2D
Compound1_2_002
£  ShowWhole Protein Change Visibility of  Residues @) & jol
1 5 10 15 20
L 27FF Compound1_2_002 _J
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. . The Docking mode is used to place (= dock)
molecules at the targets binding site.
Docking Library (# 3) -
%0 @ Name Estimated Affinity LE 1
pM  nM M mM
- e - - You need ligands to dock them. See Section 2
3 Compoundz @ T (Adding Molecules) on how to add molecules to

the docking library.

Generated Poses (# 0) - '
5 O @ Name . Es::aredA:ﬂ:\ty B LLE  Tor. =
Note:
ALL molecules in the ‘Docking library will be
docked if they are added.
1} o '
Target View Control
| &  ShowWholeProtein  Change  Visibilty ~ of  Residues ~ | (9 rs D Name (eg. gly)
2ZFF No Molecule Selected a
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® &10|e ©
Daia
i Switch to Grid
Template Molecule (#0) =
Add from file or another mode
Docking Library (# 3) -
_ Name Estimated Affinity LWE T
0% @
BM M M mM
1 Compoundl @
2 Compound2 @
2 Compound3 @

Generated Poses (# 0) -
Name Estimated Affinity LLE  Tor.
D 0 e

pM M M mM

2D

| &  ShowWholeProtein  Change  Visibilty ~ of  Residues ~ | (9

To start your docking, press the ‘Standard
docking: Generate poses’ button.

At most 10 poses per molecule are generate
this way, as we have left the docking settings on
default.

The next slide will explain how to adjust

docking parameters to refine your docking
results.

P Name (e g. gly)

€ -5 e LEU40 | LEUAT

No Molecule Selected a
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Template M (#0)

Add from file or arfither mode

‘Maximum Number of Poses’ defines the
highest possible number of poses that will be

‘Clash Tolerance’ defines how SeeSAR handles

Docking Library (#
= n generated for each molecule. SeeSAR
1 | comeor generates 10 poses per default.
00 % © Leomwa
pom— clash.es betwgen liganq anq target during
EE ame 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).
‘Allow Stereo Center Flipping’ can be used to
automatically flip R/S or E/Z or both stereo
centers during docking.
Target View Control
| 2 showWholeProtein  Change  Vishilty ~ of Residues ~ (5 & D Name (e g. gy}

Ll tmessaze
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Data
i Switch to Grid

Template Molecule (#0) -
Add from file or another mode
|Docﬁrngrary (#3) -
Generated Poses (# 30) =
_ Mame Estimated Affinity LE  Tor.
0@ o o o

1 Compou... 1001 » 5

2 Compou... 1.002 —_ 5

3 Compou... 1003 —_ 5

4 Compou..._1_004 » Q)

5 Compou..._1_005 s B

6 Compou..._1_006 » 8

7 Compou..._1_007 » B

8 Compou..._1_008 - 8

a Comp.._009 @

10 Compou...1.010 - 8

11 Compou..._1_001 —_ )

12 Compou... 1.002 —_— 8

13 Compou... 1003 - &

14 Compou..._1_ 004 » &

15 Compou... 1005 — =)

16 Compou... 1006 —_ 5

17 Compou... 1.007 - 8

18 Compou...1_008 - 8

2D

| &  ShowWholeProtein  Change  Visibilty ~ of  Residues ~ | (9

@ ¢ 0B E K R @
g/

The ‘Generated Poses' table will be populated
with generated poses of the ligands from
‘Do

£ P Name (e g. gly)

20

No Molecule Selected a
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Compou... 2_ 001
28 Compou... 2_002
3 ‘Compou..._2 003
re.| Compou... 2_004
5 ‘Compou..._2_005
-] Compou..._2_006
7 Compou..._2_007
s 4 Compou... 2 008
9 Compou... 2 009
10 @ Compou... 2 010
1 Compou... 2 001
12 4 Compou... 2 002
13 Compou... 2 003
14 4 Compou... 2_004
15 Compou... 2_005
16 % Compou... 2_006
17 Compou... 2_007

Compou..._2_008

2D

| £ ShowWholeProtein  Change  Visibllly +  of  Residues * | (9

If your poses did not generate affinity
automatically, check all poses with the ‘Checked’
column and ‘Check all'.

Then go to ‘Calculations for checked molecules’
and select ‘Estimated Affinity’.
|
Note:

You may restrict the HYDE-calculation to a pre-
selected set of checked molecules.

Y4 D Name (e.g. gly)

LEU40 | LEU4T

No Molecule Selected 2]

4
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Data
i Switch to Grid
Template Molecule (#0) -
Add from file or another mode
Generated Poses (# 30) =
%0 e Name Estimated Affinity LE  Tor.
. —

1 Compou... 1001 > 5

2 Compou... 1.002 —_ 5

3 Compou... 1003 —_ 5

4 Compou..._1_004 » Q)

5 Compou..._1_005 s B

6 Compou..._1_006 » 8

7 Compou..._1_007 » B

8 Compou..._1_008 - 8

a Comp.._009 @

10 Compou...1.010 - 8

11 Compou..._1_001 —_ )

12 Compou... 1.002 —_— 8

13 Compou..._1_003 )

14 Compou..._1_ 004 » &

15 Compou... 1005 — =)

16 Compou... 1006 —_ 5

17 Compou... 1.007 - 8

18 Compou...1_008 - 8
I

| &  ShowWholeProtein  Change  Visibilty ~ of  Residues ~ | (9

Now the estimated affinities appear as a range
on the logarithmic scale.

Clicking on a column header sorts according to
this value.

P Name (e g. gly)

e

No Molecule Selected

Ll tmessaze
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Data i ‘% !
5 Switchto Grid & s
%
Template Molecule (# 0) . . . .
e —— To inspect multiple poses in comparison, toggle
| Sorary (83 the permanent visibility by marking a molecule
as reference. Now stay visible as you select
Generated Poses (# 30)
5 op e EsimatedAfinty  LLE other molecules.
: . S C— . You can even color each molecule to
‘ompou..._2 Q g
Compou..2.001 — B differentiate them.
Compa +£, Copyto Clipboard [Ctri+C] )
5 COMPY 1o pejete 1Del e
6 Comg 1 %J
7 Comi B &y Caleulate Estimated Affinity &
¢ T ¥
9 comp o CaY te A i - 8
10 comy | \— Calculate Torsion Quality -8 /
11 Comy - - %J Qoogpon
12 Comp e Calculate Molecular Clashes %J .%
13 comp | 2 calculare Ontibrium Properties = &
14 Compq T %’
15 Compa (@ Add to Binding Site Mode -8
16 Compd @ Add to Analyzer |- q’
17 Compa -9
18 Compc| €9 Add to Molecule Editor |_ g
S ——— ) 10t gt o You can calculate more pose assessment
© rtovocirghode b parameters with a right click on a molecule, or
@ o sty Scamner using the method describe in the previous slides
to calculate them for all checked molecules.
& Use as Template »
| £ showWholeProtein  Change  Visbilty <~ | of FResidues += (D DO Name (e.g.gly)

22FF Compoundi_2_002 ]

4
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To change table properties, scroll horizontally to
the last column header and click on it. This will
provide options to choose which columns to

display.

® = & 0 @ ©
Data
B O®B « O
lle (#0)
Add from file or another mode
| Docking Library (#3)
Generated Poses (# 30)
) ime LLE  Tor. Intra-
MM . M M ol
14...2_005 — & e o
2...2.001 = ® o Visibility in 30
8 . . 7 Favorite
4....2.007 — 5 @ e Nt
5....2.005 — 5 e e
® Active Status
6....2.009 — 85 e e |
71..2.010 — 2 o @ Molecule Color
8...2.006 — & @ o |8 Name
9...2.008 — & @ @ [ optimization State
104...2.002 — &5 o e O sre
11....2 010 — 8 o o ® Estimated Affinity
12...2.001 — & e @ @ ue
13...2.006 — 5 @ o
14... 2 002 — 85 @ e
15....2_003 — &5 @ e
16....2.003 — 5 e e
17...2.010 -5 @ @ ,LL% d
18...2.008 -? e @

2D

Compound1_2_002

AL

£ ShowWhole Protein

| Change = Visibilty ~ | of  Residues ~ | ()

LEu40 I LEU41

2ZFF

Compound1_2_002 L

4

BioSolvelT © 2025 55



B ® = & & @ ©

Data

B O©w® &0

Template Molecule (# 0)

Add from file or another mode

You can add notes and descriptors in the
molecule table window.

Docking Library (# 3) =
Gener: -
Name
o |12 Bd @
M nM . M

1 mpou..._2_005

2 mpou..._2_001

3

) Add Molecule
anotation color

Mark as

TRP141

B ctive/inactive
—

Compound1_2_002
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D O —_ [A-E] % O v \:’ eﬂ\ N &
Data
Switch to Grid
Template Molecule (# 0)
Docking Library (# 2)
Generated Poses (# 20)
Name Estimated Affinity LLE Tor. Intra- Inter-
@ clash clash
pM  nM M mM
1 = AWIB.7001 @-----ooooooee i
2 4WI_B_401_7_003 i

aWI_B_aU1_s_Uub
10 Example...1_7_008
11 4WI_B_401_7_005
12 4WI_B_401_7_008

12 Examnle 1.7 001 (

W W W W

4W1_B_401_7_001

N

R
I j/ L NH
N g
H™ N, _}j 0

ey

NH
0
Target View Control
ShowWhole Protein Change Visibility of Residues (@) £ jol |
10 15 20 25 20
L 7TLL 4W|_B_401_7_001 [ ]
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7TLL - Extract Your Ligand
Hetero Groups

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.

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

The linking point is represented as R in the 2D
structure.

AS

2D
4WI_B_40

R

N 1 BN
%J\N)l"m\w“\(hl H
H N g 0
XEH
O F
FF

| © showBindingSiteOnly  Change = Visibilty ~  of Residues ~ () g O Name (eg.2W)

7TLL 4WI_B_401 a
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After defining your ligand, transfer it to the
Docking Mode.

This demo covers docking on a local machine.
e - For external docking, follow similar steps and
Name Estimated Affnty - ' additionally refer the external docking section

P e for details on usage.
= awis 401 © radeens —_—

+4, Copy to Clipboard [Ctrt+C] S s

£) Caleulate Estimated Affinity ; ; )

(&) Add to Binding Site Mode

(%) Add to Analyzer

0 j &) Add to Molecule Editor
4WI_B_401 °1 Add to Inspirator
H R

a 0 @ Add to Docking Mode

N RN Do TN R
H N H 0 & Use as Template »
O !
>(\FNH
OJYF
FF
Target View Control
' © showBindingSiteOnly  Change  Vishilty ~ | of  Residues | () £ D Name (e.g-gly)

7T 4WL_B_401 L
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Data
| H SwitchtoGrid
Template Molecule (# 0) s
Add from file or another mode
Docking Library (# 1) -

Name Estimated Affinity
M M e my

2D

4w B_401

Y
[0}
H

H
)'\N AQ
H H

'\qo 0

el
OéYF

| £ ShowWholeProtein  Change  Visbilty ~ |of = Chains ~ | (9

SeeSAR automatically identifies the residues
Cys, Ser, Thr, Tyr, Lys, Gln, and Asn within the
binding site, where covalent attachment may
occur. These are indicated by blue translucent
capsules on the side chains.

Selected covalent
attachment

To select one of the residues for covalent
docking, a single click on the corresponding
capsule is sufficient and visually indicated by
the color of the capsule changing to pink.

Potential covalent
attachment points

Target View Control
V4 £ Name (e.g.gly)

4WL_B_401 ? EEETTTTTEED
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—— . olecules without linker attachments can still be
— | Molecules without linker attachments can still b
Docking Library (# - . . . . .
5 e o e ] directly loaded into the docking library. Covalent
e P cas e ¥ docking automatically identifies warheads and

1 AWI_B_401 @ - — d

: modifies the ligands to attach a covalent linker.

| Generated Poses (#20) -]
L
In this demo, an example molecule with an
20
Example \ i
H>N \ .
/N \ &7 T
H ) ® / .5
| N / For details on which reactive groups are
9] I~ (@Y transformed, refer the FlexX guide.
H
Target View Control
O showBindingSiteOnly  Change  Visibilty ~  of  Chains - | () £ O Name (e.g. gly)
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Generated Poses (#

Target View Control

The pharmacophore and docking parameters can
be adjusted as usual. For covalent docking, the
parameter "Flexible Covalent Attachment"
becomes relevant. This allows the user to choose
whether the terminal bond of the residue involved
in covalent attachment should be rotatable. By
default, it is set to flexible.

Once all the parameters are set, click the third

green docking button for Covalent Docking to
1 initiate the process.

P Name (e g. gly)

FTLL

Example 1]
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Poses” table.

S Switch to Grid
| Template Molecule (#0) -
| Docking Library (#2) |
Generated Poses (# 40) -
Name Estimated Affinity. LLE  Tor. Intra- Inter-
D 0O é M. M mM clash clash
1
2 4WIB_401 4 001 @ 3 o O
3 AWI B 401 3 003 & o @
4 AWIB_401 4 003 a e o
5 4WI_B_401_3_004 > ® o
6 4WI_B_401_4 004 @ e o
7 4WI_B_401_3_009 @ e o
8 4WI_B_401_4 009 L3 o o
9 AWI_B_401_3_002 & o o
10 4WI_B_401_4 002 & o o
1 AWI_B_401_3_006 & e o
12 AW B_401 4 006 & e o
13 4WI B 4013005 @ & o @

2D

£ ShowWhole Protein

r £ Name (e g. gly)

10 15 20

4WI_B_401_3_001 a

Your results will be displayed in the “Generated
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Switch to Grid

Template Molecule (# 0) -]

Docking Library (#2) -]

Generated Poses (# 40) -

Name Estimated Affinity LLE  Tor. Intra- Inter-
O 0@ clash clash

AWI_B_401_4_005
AWI_B_401_3_008
AWI_B_401_4_008
4WI_B_401_3_007
4WI_B_401_4.007

14
15
16
17
18
19
20 Example..2 3 001 @
21 Example..1_4 006 @ ----
22 Example...1_3_004 @ ----
23 Example..1_3_008 @ ----
24 Example..1.3.003 @ ----
25 Example..1_4 005 @ ----
26 Example...1_4 004 @

ELELE LR UEUE R CECEUE R U]
000000 OCOOGOOISS
00000000 OCOOGISS

The automatic transformation of the ligand
without a linker can be observed for the
acrylamide group. The docking has generated
poses with an attachment to this linker.

2D

Example_Allylamide_UnsaturatedCarbons_1_4_008

H
o N-N

L=
RN, )

Ha2N

Target View Control

 #  ShowWholeProtein  Change  Visbilty ~ | of  Residues ~ (9 £

P Name (e.g.gly)

Example_Allylamide_UnsaturatedCarbons_1_4_008 1]
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Data
£ switchto Grid

Template Molecule (# 1)
50D_A_601
Docking Library (# 1)

Molecules Libraries

Name Molecules Uploaded Description
1 test_compounds sdf 26 15 0ct 2024

Example 30_4_01 —

:
4 Example 30 4 02 —
5 Exarmy
i = this section, we present a new feature, a possibility to
z Pl perform remote docking. For users who prefer not to run
s Ll docking on their local machines, HPSee (a platform for
- WMl High-Performance Computing, know more ) allows
you to link SeeSAR to a remote high-performance
Ml computing system. Using this mode, you can initiate
docking locally from SeeSAR and once completed, review
and inspect the top results locally for visualization.
N i y -3 Y v
Target View Control
] showBinding Site Only ~ Change Visibility of  Residues O £

1 5 10 5 20

SEHR SHPO39-1/Example 7_4_01
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https://www.biosolveit.de/HPSee

Before we can start with External Docking, we
need to connect SeeSAR with HPSee. Please
ensure that you have completed your HPSee
set-up before going further. Refer to the guide
below for more details on HPSee.

Go to “System” and select “HPSee".

BioSolvelT © 2025



https://www.biosolveit.de/HPSee/DeploymentGuide.pdf

0 ame and po 3 be previo
0 ed e 3 e eated g the ac
DCap - dashboara
HPSee - Server Connectivity g~ ser Authentication
Servername  httpi/i<hostname= Username userl
Port <port> Password ssssne
Allow connections to insecure servers Save password
Test
Server version: 2.1.0
Server tools: All tools are compatible with this SeeSAR version
Licenses: All licenses are valid
User authentication: Login successful.
Back Apply
Server tools: All tools are compatible with this SeeSAR version
Licenses: All licenses are valid
User authentication: Login successful.
Back Apply

ede 3
a essage indicate
orre plementatio
e DO PSee anad
APP
BioSolvelT © 2025
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5EHR - Extract Your Ligand

Hetero Groups
4 Name Estimated Affnty To demonstrate External Docking, we
1 — Mo - will use the PDB 5EHR.
2 [Sleessm =
: o : Extract 50D_A_601 ligand from Chain A
s PO4_A 604 y to define the binding site automatically.
& 50D_B_601 .
{0 rounsm
9 P04 B_604
NH;
Cl | SN
SN
/ I\Of
NH3
[ showBindingSiteOnly  Change  Visibiity = of  Residues + (9 & £ Name (e.g. gly)
a9 — EHR

SEHR 50D_A_601 1]
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Access external docking mode by
moving the cursor to the right on the
“Docking” mode icon until it displays “on
an external server.”

5 sy | cures [ vty o e ] O & Owmesm

SEHR No Molecule Selected [: ]
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= © —
1 Switchto Grid : = 4
P, 1 - -
|Tendalemdeule(#n) | S

T — | The window resembles the local docking
— - mode, but now the "Docking library" has
e two sections: "Molecules" and "Libraries.”
5 O% & B & @ Name . Est::atedA:fT:lq B LLE  Tor. Icr:tar:h

"Molecules" refers to those molecules you
| : load locally in SeeSAR, but you intend to

—_— = start docking in the remote machine.
0% % E & @ Name Estimated Affinity LLE  Tor. I(r:::h

pM nMm 1Y) mv

"Libraries" refers to the molecule library
already uploaded to the HPSee server.

2D

O ShowBindingSite Only  Change  Visbilty ~ | of  Residues ~ (9 £ £ Name (eg.gly)

SEHR No Molecule Selected [ ]
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-

<

B e [=]

Template Molecue (#0) |
Add from file or another mol

A The pharmacophore and docking parameters
‘\ ‘ can be modified as usual, with an additional
\

Library (#
D::::m |'ylfihr:)ries | docking parameter called “Maximum Number
D O%nB s - of Solutions." This defines how many top poses
you wish to retrieve from the docking
experiment.
Generated Poses (#0) \

= 1 N Setting it to a specific number X will return the
top X poses, while selecting "Max" retrieves up
to 50 thousand poses, which is the maximum
capacity allowed by the SeeSAR table.

D 0SB e @

[ ShowBindingSiteOnly  Change  Visbilty ~ of Residues - (5 & O Name (e.g. 2)

SEHR No Molecule Selected a
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For this experiment, we will perform

docking using the library already

uploaded to the HPSee server.

Instructions on how to upload a library
to HPSee are provided in the HPSee

Data

| Template Molecule (# 0)
|Add from file or another mode
| Docking Library (#1)

Molecules | Libraries

_ Name Molecules loaded D

El

1 test_compounds.sdf 26 150ct 2024
GEIEiGLEd FUSES (s U).
Name Estimated Affinity LLE  Tor.
D 0SB e @
pM M M mM

r L Name (e.g. gly)

20

SEHR

No Molecule Selected n
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. e O3 ' 4

y

E
(

g e Filenaie | You have the option to perform template
docking by adding a template molecule.

In this case, we'll use the co-crystallized
ligand as the template. To do this, return

Ligand for SEHR - i ) ) .

2 Name Estimated Afiity to Proteins mode, right-click on the

O [E]soAs0 ™ : ligand, and select "Use as Template" and
-4, Copyto Clipboard [Cii+C) X “in External Docking Mode."

&) Calculate Estimated Affinity

(%) Add to Binding Site Mode

(=) Add to Analyzer

2D

&) Add ro Molecule Editor

S0D_A_
Add to Inspirator

N @ AddroDocking Mode b

@ Add ro Similarity Scanner

~
Cl I & Use as Template » | © in Local Docking Mode

Cl N\)\ ) in External Docking Mode
/ N © inSpace Docking Mode
@ in Similarity Scanner
NH3
3
Target View Control
[ ShowBindingSiteOnly  Change = Visiblity = of  Residues + (9 & £ Name (e.g. gly)

SEHR 50D_A_601 1]
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Before starting the docking process, decide what

type of results you would like to retrieve from the
server: FlexX (docking only) or HYDE (docking and
scoring).

Navigate to "System" and click on "Calculation."
System The "Generate External Docking Poses" option can
T A ——— be adjusted based on your preference. If you only
4 want docking results, uncheck the boxes.
() LoadMolecules from File
O tosaproteins In this demo, we will retrieve both docked and
@ save Editor Molecules o Table scored results, so the check marks are enabled

Save Inspirator Molecules to Table and green. Flnally, ClICk "Apply."

-~

@ Generate External Docking Poses

&) Generate Similarity Scanner Poses. A A A

Back Apply
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Template docking: _-
Generate poses based on template molecule H to Grid -

Template Molecule (# 1)
#  sopaso Once the template and all parameters

Bocking Library (# 1) are set, and the docking library is

Molecule [JIREEES selected using the radio button, click
Hame D > _ the second green docking button:

1 ® 1 | _compounds.sdf 26 15 Oct 2024 q 3 o Template DOCking.

At this stage, ensure you “Save” the SeeSAR 1S eI IEEIE e [PTeesss, elie) it

project file before initiating docking. ' 4 ; f;g%rre;gsrgig Iloo:rtracked N SEESAR VIS

Once the run begins, you may close the SeeSAR
project and later reopen to monitor the progress
or download the results.

O showBindingSiteOnly  Change | Visbilty - of  Residues ~ (9 & O Name (e.g. gly)

SEHR No Molecule Selected [ ]
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Data | pownload and delete results from server
;w. o

= = . S
!,, 50,,_,\_6;,“ ] When the run is finished, the "Download
T - ; Results" button will appear. Be aware that
Molecules | Libraries o you can only download your results once,
5 i A e B and after downloading, all results on the
1 ® test_compounds sdf 26 15 0ct 2024 lwm server will be deleted. Click the button to
proceed.
Generated Poses (# 0) -
0 0% &E & @ Name Estimatad Affinity UE Tor. ‘:{5 &
pM oM M mm

© ShowBindingSiteOnly ~ Change  Visibilty ~ of  Residues ~ (9 £

|

SEHR No Molecule Selected GO messase ]
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® = & 0 @ ©
Data
| 5 SwitchtoGrid
Template Molecule (# 1) =
# @ 50D.A601
| Docking Library (# 1) -
Molecules | Libraries O » S8
= Name d
=t
1 @ test_compounds.sdf 26 15 0ct 2024
Generated Poses (# 250) -
clash
2 SHP099...7_4_ 02 > @ 0 |
3 Example 30_4_01 ¥ @ @
4 Example 30_4_02 s @ @
5 Example 1_4_02 > @ O
6 Example 1.4_01 @ 0 o
7 6.4.03 > @ O
8 6.4.01 > @ O
9 Example 2.4 01 > @ O
10 Example 2.4 02 > @ O
1 Example 6_4 01 « @ O
20
SHP099-1/Example 7.4 01
NH;
H:
Target View Control
©) ShowBindingSiteOnly ~ Change  Visibility ~  of o V7

@—©

1

SEHR

e a ation optio Or poses are d
O ose OcCal do g oae O a Olo
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IS
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e
H
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3
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o
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® P
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200y,
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o S S d odae also PDPO
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SHP099-1/Example 7.4.01 n
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i swechwGd
Neclecules (8 1)) - \
= Name BEumdAaTy O [/

=t 20 e @ \ /

L - -~ "~ \
33U 4 2001
L3 TS X 7
30 M__1902.1 ) ===

$30_H_3630.1
SIU_H__ 6634
SIUH_3446.)
SIU_M_ 43961
$3UH_ 81831
SIU_-3649,1
$IUH_ 85671
SUH_TNLY

T8 emvonawn -

The Inspirator 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 X )
SRSl A M O B B O Suwendngsteony () P )
s w " 0 s %

- = G MR AR OG0T LN aMe MR UL e alle Om O RAN U U A R e GLUN AN S L L e S T KR T e A A

e $3U.H 2001 CSSB0001 506071, 8
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& 22FF x 1D

@08 E KK 9

°

22FF - Extract Your Ligand

Hetero Groups

Lol Name Estimated Affinity
MM MM

A

Do not extract a ligand

1
2® sluazwc

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

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

2ZFF 53U_H_2001 L]

BioSolvelT © 2025
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Transfer your ligand to the Inspirator Mode.

Ligand for 22FF

° Name. Estimated Affinity
MM [
R TE ) Calculate Estimated Affinity

(® Add to Binding Site Mode.

(& Add to Analyzer

N A ANt B

+/ Addto Inspirator

& AU L0 DOCKINg Mode

© Add to Similarity Scanner

-

S0
0

HgN/\g L
NaRe
i |
BT © . » DS

£ - A MO E P
| 1 5 10 15 20 25 30

@) ) e () e o) ) ) o) o)) ) ) L) e i) e T ) ) G ) e G i) ) e ) ) ) ) o
3

53U_H_2001

2ZFF 53U_H_2001
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s B <\

Molecules (# 1) \

X 0SB0 @ q
. N The Inspirator Mode features several tools and

applications to generate ideas how to improve
your compound or to find novel scaffolds.

Linking&Merging: MedChemesis:
Connects two fragments Creates a series of analogs

ReCore: FastGrow:
Replaces scaffolds Grows into binding pockets

-E-.& Mo & P O showBindingSiteonly () . £ O leneis
| 1 5 10 15 20 25 30

©&— O EEnEEEDNEHEDEDEDEDEDEEDEHEDEDEDEDEETEDEDEDERE s s asezn
3

NaH | SER14 | TYRI4 ILESK | ILET6 | VALT7 | GLUTS.

2zFF No Molecule Selected 2
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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:

E%é RCSB PDB

Download more libraries

B s

Got to “System” and select “Inspirator”.
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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

- S ) Core indices and fragment growing files for inspirator mode.
| Fragment Growing Files
m s

‘magicrings3D_2022-05 0 @  FastGrowDB..20k2023-03 [
Inspirator_CSD_2022-05 8
recore ]

PDB-ReCore-l..90218-seesar [
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Molecules (# 1)

@

1

X O0LaB9

7

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.

]
7Q

available. Push the “Core replacement” button

to generate results. You active ReCore index will
| j be used for this.

Saturated part of the . ) 5 If you want to use another one, go back to

molecule will remain A W D — —_ “System” - “Inspirator” to change the index.

Grey-out part of the [ simsiysion] O < ¢ [Dlemeleash

molecule will be replaced SRR

25 30
14 SERA | TYRI4 | ILEVAK | ILET6 | VALI7 | GLUTS.

20
A DS THRIS ) GLUMC ARGHAD ) GLUME | LEUTAE LB G

(asen

2zFF No Molecule Selected 2
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| Ei Switchto Grid
Molecules (# 1)
wo00w@e @ O Seaed [
1 53U_H_2001 ™ . \ L . d “' NOteZ
). AN b L ‘ It's also possible to set more than two
constraints or to select hydrogen bonds as
vectors.
SSUJZIB_ZNM
-0 o
HsN ly
H

© showBindingsiteonly () . £ O laneiec iy

25 30
4K SER1A | TYRI4 | ILEVAK | ILEI6 | VALT7 | GLUTS.

€34 M 0 F @
15

|t s 10 20
@®— @@= )‘(amc)"mu)(wi\( O Gz | LEU3 | ARGS | PROS | LEUG | PHE7 | GLUB | LYSS | LISI0 | SER) /| LEUIZ | GLUT3 | ASPI4 | LYSI4A THRI4B GLUTAC  ARG14D) GLUI4E | LEVISF | LEVIG | GLUY GiYis (| SER2D | ASP21
—

22FF No Molecule Selected
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| i Switchto Grid

[
Name EsimatedAffinity D \ % y )

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.

Molecules (# 1)

X 0B @

1 53U_H_2001

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

Saturated part of the
molecule will remain

-E--{ Mo @ Grey_out part Ofthe | O showsindingSiteonly () . £ O lenees

25 30

molecule will be replaced D T ) i ) e ) T i YD ED R

2zFF No Molecule Selected 2
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Data

Molecules (# 11)

0w d @

Name Estimated Affinity
MM ™M mM
53U_H_2001

XA N — Results will be added to the molecule table.
s ) The grown part is highlighted, and the

53U_H_.36301

s _seses « L 4 respective name of the used fragment is added

53U_H_.3446_1 N R 4
i to the molecule name.
53U_H_..81631
53U_H_.3649_1
53U_H_..5567_1
53U_H_.7212_1

el SN 110 [0S N SON: AL L L I e
o]
=

0

53U_H_2001_CSSB00015206073_1

L ¢ Va

-E--L M o § ® © showBindingsiteony () . £ O laneencl

1 s 10 15

e e ooy v n s ) e v ) G v G e i G ) s

22FF 53U_H_2001_CSSB00015206073_1 L1}
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Data
Molecules (# 11)
= Name Estimated Affinity ©
X 0su@0 @ Poaaam
o o s3uH2001 eeSAR co e a 2ro o Iora ea O
JOEEE DG [rSAT = = =
3 53U_H_.1902.1 ove O dNa dg e
: g
= ; A larger libra ea g ove 0 thousana
6
7 agme an be do oaded fo ee from o
8
9 ep o
10 { i .
1" 53U_H_.7212_1 3 y
ZONC =
y . .
) e Download more libraries
\ \
e
@ @
)
¢ Y}
v, % b .
(5] ' ) - ad
-
53U_H_2001_CSSB00015206073_1 .
LY o
H 4 S
%Q «? B
NP o
6
NH3 >==E\ f
Sequence View B ‘
im-k Mo F @ | © showsindingSiteonly () £ D Neméles. ey
: 5 @ 5 =

@ —

=

e o G s ) v un S T ) e ) ) e

22FF 53U_H_2001_CSSB00015206073_1 L1}
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https://www.biosolveit.de/SeeSAR#fastgrowdblib

€ 08 E KR Q

® = H 6 GO
Data
O | EE Switchto Grid
Molecules (# 1)

X o00e@e @ s o
MM ™M

1 53U_H_2001 —

'y

P

ad amae
Once a dividua ole € Nhas been loadea
O the Inspirato ode, "Analoging” can be
ed {0 generate a series o es pased o
0’%% :0‘ o
% \\\Q g 8 q ompound
8 9 S
.4
N4
)
[
@ o
i 4 Y g
4 Y
\) V3 4
®
@ o
© showBindingsiteonly () ;£ O Nsmeles gy

20 25

30
GLUMC ARGI4D GLUMME  LEUIAF | LEUTAG  GLUTAH | SER1AL | TYR14) ) ILEVAK ) ILET6  VAL17 ) GLUIS ) Gi1s | sexan ( Ase21

No Molecule Selected L
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= D 6 o ) ¢ 0B8RS

B OB £ O g swichtoGrid ‘ 5 ‘\‘
Molecules (# 11) Checked (# 11) \
X D2a@0 @ ™ w":";‘"‘““‘:"'m" ]
S — Results will be added to the molecule table.
2l 53012  —t q
2u sz — The transformed part of the molecule will be
4% 53UH..232 Lo | . . . P .
su sz —t highlighted and the applied medicinal chemistry
{ 53U_H_.do 52 . .
13 S yer || = transformation is added to the molecule name.
8 53U_H_..N_72 L |
9% 53UH_.282 —
10 % ! 53U_H_.do 92 —
1n % 53U_H_.2.102 —

20
53U_H_2001_add_nitrogen_1_2.

Hz.\( \

HN\(O 0
@)
NH3

i u A MO P O showBindngSiteOnly () . £ O leneies
[ s 10 15 ) i »
e,
22¢¢ 53U_H_2001_add nitrogen_1.2 e
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Linking & Merging:
If you want to connect two different
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€ 0 8E KR Q

| SwitchtoGrid

Molecules (# 2)

X 0SB0 @
1
2

Name

53U_H_2001_1
53U_H 20012

Estimated Affinity
M M M mM
—

—_

4.2001_1

53U_H.2001.2

-EH-{MOS@

7N
O

)i

—

B Sct the vectors to connect both molecules. You
can also replace undesired parts in the process
O leading to a fragment merging.
L

PrRE N

(A 1 Once at least two vectors were set, the
- y Linking&Merging” button will become active.
Press it to generate results.

N/

N

N/
> =
7/
Note:
Linking&Merging applies the current active
® ReCore index. You can change the used
fragment set in “System” - “Inspirator”.

<]

© showsindingSteonly = () . £ O Namees

| S5 10 15 20 25 30
G— @ )‘(amc)"mu)(ﬁi\( 05t G2 | LEU3 | ARG4 | PROS | LEUS | PHE7 | GLUS | YS9 | LYSIO | SERT1 | LEUIZ | GLUT3 | ASPI4 | LYS14A  THRI4B | GLUTAC /ARG14D) GLUI4E | LEUI4F | LEUTAG  GLUI4H | SERM4I | TYRI4 | ILEIK | ILEI6 | VALI7 | GLUTS | GIYI9 ( SERZD | ASP2i
e

BioSolvelT © 2025 92



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.

0
SIUN 2001 CSSH0001 52060731

piS »

" » s
UUE e A O e RN (R EUTY AR RN e LUK ARSI L0 LOuer LW AUk e T KT I WA UL SN s Al

]

UTE AR AR O 00T LAY aMbd e
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® = () @ ¢ 0® B KR Q
Data
B swchiocns &
Molecules (# 2)
X Desn@d @ here b il
10000 G el 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
o S toolbar.
202w E@0 @

fatng clashy

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 showBindingSiteOnty (D £ D Numeleg )

Efavirenz L)
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B ® = <] 0 ¢ 0 BE K K@
—ele | @

f § Switchto Grid
= *00 @ e : . : .

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

HESRESE ' = You can add pharmacophore constraints and

adjust the screening parameters as well.

© showBindingsiteonly () . £ O laneiec iy

No Protein Selected Efavirenz 2
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@t

QO & B ® 8 @

Data
| SwitchtoGrid
Molecules (# 2)
o Name Tor. Intra-
X Deavt@d @ SR |
1 @ Efavirenz
2 Etravirine
Generated Poses (# 1)
Nar ‘Similar Tor. Intra
X opee@o @ ™ el [0

1000 [ Slevaveia ek ke

<

Generated poses will receive an alignment score
which can be used to rank the compounds.

Etravirine_1_1
N
[l
H
0, i \rN
Br AN N
NH:
-Eu-{ Mo @ O showBindngSiteOnly () . £ O leneies

No Protein Selected

Etravirine_1_1
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i SwechwGnd
.
Matecutes (# 1))
Name Extmatnd Aty
-~ ~ ™ "~
3304 2001
LJE THS K]
$I0H_1502.1
SIH_ 36301
36634
SIIH_3446.)
S 4398 1
$30 H_81831
SIUN_3649,1
$3UH_ 55671
SUH_TN

=t 2408 @

T8 emNvovawn -

Chemical Space Docking (C-S-D) is a structure-
based method that screens billion- or even trillion-
sized Chemical Spaces for the most promising

» drug candidates.

SIUN 2001 CSSH0001 52060731

Important note:
In order to perform C-S-D, you need a running

HN\(OK
@ N:;\E instance of HPSee.

SR A M 0 B

s " " » piS »
-— = GUTE AMD AR O 00T LUD  AMGA MR LUK e Alle N TR RN CRUTE EUTY AR RN e LUK ARG SO e LW ke SR T Kt RIS s Al
v $3U_H_2001_CSSBO0O1 SI06072.1 L
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Before we can start a C-S-D workflow, we need
to connect SeeSAR with HPSee.

Go to “System” and select “HPSee".

BioSolvelT © 2025 98




0 ame and po 3 be previo
0 ed e 3 e eated g the ac
DCap - dashboara
HPSee - Server Connectivity g~ ser Authentication
Servername  httpi/i<hostname= Username userl
Port <port> Password ssssne
Allow connections to insecure servers Save password
Test
Server version: 2.1.0
Server tools: All tools are compatible with this SeeSAR version
Licenses: All licenses are valid
User authentication: Login successful.
Back Apply
Server tools: All tools are compatible with this SeeSAR version
Licenses: All licenses are valid
User authentication: Login successful.
Back Apply

ede 3
a essage indicate
orre plementatio
e DO PSee anad
APP
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Now we are ready to start a C-S-D run.
For this example, we will use 5KKT as PDB.

Load the Protein in the Protein Mode.

O showBindngsteOnly  Change | Visibilty ~ | of | Residues v+ | () & O Name (e.g. gy}
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B A wlo ¢ OB E K R @
©

SKKT - Extract Your Ligand ‘

T R Select the first ligand and confirm your binding
26 [emam e :
P . site.
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Chemical Spaces that were previously uploaded
using the Dashboard can be seen here.

We will use a small custom Space for this
tutorial, called ‘'ROCK1-test'.

You download the ROCK1-test.space

It's a small Chemical Space than can
conveniently be used to test if your setup works
as intended.

Select the Chemical Space you want to work
with and click on the green button on the
top to start the C-S-D run with the current
protein and binding site.

© showBindingSteOnly ~ Change  Visibilty ~ | of | Residues + (9 £ D Name (e 2
+ 5 b & _________________» & W

SKKT ROCK1-test-space No Molecule Selected L imessese ]

BioSolvelT © 2025 103


https://www.biosolveit.de/CSD_TestSpace

G B O ©® =
Data
| or )

l Add from file or another mode

4

You now have a choice to either perform

“Template CSD" or a “Standard CSD".

+ “Template CSD” will place the anchor
fragment in reference to the “Template

Molecule”.
“Standard CSD” explores the binding site
freely to find the best possible pose to bind

the anchor fragments. T"“'~
%

If you choose to perform a “Standard CSD”, skip [
the next slide and continue the demao. If you ”
choose to perform a “Template CSD”, the next ‘

slide shows how to add one. i == \

O showBindingSiteOnly ~ Change = Visibilty ~ | of Residues ~ | (5 £

|
@ - G €

SKKT ROCKI-test-space

No Molecule Selected
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The extracted ligand from PDB can be used as a
“Template Molecule” in this demo.

“Template Docking"” )

B &

Go to “Protein Mode” and right-click on the
ligand and choose the option “Use as Template
in Space Docking Mode".

(@ Add to Binding Site Mode

(5 Add to Analyzer

© Adoto Mo Edtor N , “\ You could also load an SDF directly in ‘Space
! Add to Inspirator A DOCk'n ‘ mOde
© AddtoDockingMode b g :
@ Add to Similarity Scanner
‘&mam » | © inLocal Docking Mode
© inExteral Docking Mode I8
Q) in Space Docking Mode
© in Similarity Scanner
£
6U2.A 501 .‘
Al
'/\N/\/\O N
P |
O showBindingSteOnly  Change  Visibility ~ of  Residues v (9 V4 0 Name (e gly)
O S D CICDC S = z g =
—
o P U SN
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!
‘ Template or Reference Molecule (# 1) N y \% b
‘ /

» 6U2_A_501

“Template Docking” \RNCIES werorre - | ©) @ @ ¢ 0B B K R O
o . .\ ' | /

-

You should see your “Template Molecule” in this
box, if you decide to perform a “Template CSD".

| “Template Molecule is displayed in 3D after its
import to the Space Docking Mode. You can

‘s ShowBinding Site Only ~ Change ~ Visibility ~ = of Residues ~ | O V4% £ Name (e.g-gly)

SKKT ROCK1-test-space No Molecule Selected LB 2messages | )

BioSolvelT © 2025 106



1

“Template Y © =

|

Anchoring v | @ @ : @

@h

Template or Reference Molecule (# 1)

» 6U2_A_501

If you want to continue with the “Template

Molecule”, keep it in the table and continue with ‘

the next slides of “Standard Docking".

7 RNl

O ShowBindingSiteOnly = Change = Visibilty ~ | of  Residies ~ (9 P2

g

You can remove the “Template Molecule” here.

O & B £ X @
' U

V

SKKT

ROCK1-test-space

Selected L]
y
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G @ (| © = Set your docking parameters here. ¢ 0B E &R Q

Template Molecule (# 0) - =
D //"““\ The initialization steps of the “Template Docking”
N p / - and “Standard Docking” are the same.
——

Guide your Anchoring stage of docking with
desired pharmacophore constraints.

Hint: Check out “linker constraints”!

This is a pharmacophore definition for the
extension vector of your building
blocks/synthons.

New spheres will be created in center of selected objects.

O showsdngstaony | Crarge  veiily < | of | Resdes + O . £ £ vemeest

5K ROCKI-test-space No Molecule Selected 7 SR
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Start Anchoring step of CSD.

button lets you perform

G B O @ =

Data
Template or Reference Molecule (# 1) -
» 6U2_A_501

20

| Visibilty ~ | of

a standard docking of anchors
in CSD.

(7}) button can be used for
template-based docking in
anchoring step of CSD.

This guide will follow a
standard CSD.

Residues ~ () V4% L Name (eg-gly)

SKKT

ROCKI-test-space No Molecule Selected ! ] )
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Progress bar at top can be
3 @ = 2 nc = .
6 5 0 8 = Qlmn-/Of @ used to monitor.

Eﬂh:hmrﬂm

T e E
&

Terminate a 1o

running workflow.

on ‘View Results’ to access
Anchoring results.

@ View Results

Please ensure you “Save” the SeeSAR project
file after initiating CSD.

Once the run begins, you may close the SeeSAR
project and later reopen to monitor the
progress or download the results to proceed to

next steps. .
Important hint

After the run is complete, click )S

SKKT ROCK1-test-space No Molecule Selected [ B 2messages | )
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Torsion and clash filters

. are applied automatically.
o - The results are sorted ‘ v ’
based on LE. h
Template or Reference Molecule (# 1) ;
Slieh S0t V i s Y YO B Visualize your anchor fragment to the right in
g . : " 3D. Optionally compare it with respect to your
“Template Molecule”.

Fragments on Server: (# 113)
Name Estimated Affinity
=t O
M AM M mM

For this run, 142 poses were generated.
Visually assess them for their binding modes.
Keep in mind that the light-blue dummy atom
is the extension vector for this synthon: All
built-up molecules will grow from it.

If it points towards an undesired area (e.g.,
solvent-exposed lumen or a binding site you
do not want to fill), do not pick this pose for the

Click “+" to select fragments for the Extension
step.

next step.

. @ SshowBindingSite Only ~ Change = Visibility ~ of  Residues ~ (9 £ £ Name (e.g.gly)

SKKT ROCK1-test-space #E26.4 BN 3messages |

BioSolvelT © 2025 111



‘@6 B 0 ® = *'%\Ex«ension.o

Data
| Hi SwitchtoGrid
Template or Reference Molecule (# 1)
6U2_A_ 501
Fragments onserver:(+ 113) (FESUSONSONEREO) - !
;—E—Nﬂm—w Change filters
= MM v as desired.
s T #E175 p—
14 #E15_3 =
15 + #E29. 5 Lo |
16 + #E7 2 —
17 + #E29 3 [ |
18 + #E133 —_ P p
19 + | #E162 L / Visualization shows feasible
« ilm LI 2% / extension directions from the
Fragments: (#4) linker atom of the fragments in
_ Name Estimated Affinity
= e the next step.
1 #E212 —
2 #E23 2 Lo |
3 #E26 4 —]
2D
#E153
N R
7
R
O ShowBindingSiteOnly  Change  Visibilty ~ | of = Residues ~ | () g O Name (e.g.gy)
L ' SKKT ROCKI-test-space #E153 LU 3messages ___Jj|
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After selection of the desired

65 © @ = [(ewwi-0 ) fragments, start the extension
s . . .
o e step by clicking this button.
£ Switch 1o Grid
Template Molecule (# 0) - /
Fagmasonsene o v ERSESRND) 2
o+ was MM e ™ e e w
2 + e — « ® 0 o
23 + #E293 —_— -« 0 O o
2 #E515 —_— > o 0 4
25 +  #es13 — > 0 e e
26 + w1 — & o e e
2 lim — - e e e I
Fragments: (# 6) -
% 0O Name Estimated Affinity UWE  Tor. Intra- Inter- M
I -
1 e84 —_— - o o o 1
2 802 —_ @ 0 0 0
3 #6493 —_— & e o o 1
4 #Eas2 — « @ 0 o <
5 #515 — « ® o o 1
6 #8432 _ s 0 o e ¢

Selected fragments are moved to this table. You
can also remove no longer desired fragments to

exclude them from the next steps.

D Name (eg gly)

SKKT ROCK1-test-space #E432 Lol zmesssces ]
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The procedure for the next step remains the
same. You will receive full/complete molecules
and fragments, that can be further extended.
Select the fragments you want to grow and
continue with the extension.

e =meecao e N S\ Your results may differ!
2 se21 —_— “« o o o 26¢ - \
3 eEs6 — " o 0 o 2 (%
e — RO ’ The molecules produced depend on the
BT — e e = \ = fragments you chose to extend.
8 #1251 — « ® o o 24t v,
9 #1291 — « o o o 25¢
10 #£661 —_— « o 0 0 2
20
#E152.4
N
~ N
Oy
=N
O ShowBindingSteOnly ~ Change  Visbility ~+ of | Residues + (9 4 0 Name (e 5ly)

SKKT ROCK1-test-space #E152.4
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Q B 0 @ = y Resutt v
Data
o H Switchto Grid
| Template Molecue (# 0) -
Molecules on Server: (# 330) .
i Name Estimated Affinity WE Tor. Intra- Inter-
NS P M . M mM il
18 +  mnS0T._A14 — > @ 0 o
19 +  mnS01.._A33 — « ®© o 0
20 +  mns01._ASS — « @ o .d
21 +  ~ns0l._AS4 —_— « ®© o o
2 +  mnS01._AS3 — « ® o o
23 +  nmS01._ASS — « 0 0o o
LR RETZIR I 2%
Tor. Intra- Inter- ':w
clash clash
1 o e e ] ]
P N s Select your final molecules. At this stage, you
R s S S can save your SeeSAR project and return to it
5 oS0l AS1 b= = ® 0 0
6 mnsOl_AS2 — & o o @
7 ~nSO01.._ASS — @ ®© 6 O 32
g nmsol_A11 —_— @« o 0 o
9 rns01._A11 —_— = O @ O 36
10 mnS01._A12 —_— * O 0 0 36

0
nmS0tbmod__C2__B3__ASS

'O showBindingSteOnly ~ Change  Visibilly ~+  of | Residues v () 9o

O Neme (e 2y)

SKKT ROCK1-test-space mns0bmod__C2__B3__AS5 Ll messages ]
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Anchoaring

Extension 1

Extension 2

mXnS01
mXnS01.
& + xn501}

LR NETZIR N 2>

This page shows all the full
molecules. You can go to
any of the steps and re-run
the calculations.

rns01.__A11
nS01.._A1_1
mnS01._A12

Tor. Intra- Inter- MW

clash clash
o e e
- @ 0 0 3
= s ® 0 0 3
— > 0 0 O
—_ - o o o 347
— & & o 0 2
— 4 © ®© @ ==
—_ “« ® 0 0
—_— ¥ 0 0 @0 36
—_ ¥ 0 0 0 &

0
nmS0tbmod__C2__B3__ASS

'@ showBindingSiteOnly ~ Change  Visibilty + | of | Residues v (9 £ O Name (eg )

SKKT ROCK1-test-space mns0bmod__C2__B3__AS5 Ll messages ]

BioSolvelT © 2025

116



LR NETZIR N 2>

G, I ® )= y Resutt v
Data
o i Switchto Grid
| Template Molecue (# 0) -
Add fram filn or another 1
Molecules on Server: (# 330) -
i o Name Estimated Affinity WE Tor. Intra- Inter-
= MM .M ]
18 +  nmSOt._AL4 — > @ o @
19 +  mnS01.._A33 — « ®© o 0
20 +  rns01._ASS —_— « ® 0 o
21 +  ~ns0l._AS4 —_— « ®© o o
2 +  mnS01._AS3 — « ® o o
23 +  nmS01._ASS — “« o o o
= a =3 -

Alternatively, you have the option to ‘Terminate’
the CSD workflow.

The “Terminate” button will only show the full
molecules that are selected below, into a
Results page. All remaining intermediate
fragments/molecules will be deleted. You can
no-longer navigate to any of the previous steps
after you ‘Terminate’.

nmS0tbmod__C2__B3__ASS

Tor. Intra- Inter- MW
clash clash
1zl o e e x
2 - 7 0 @0 @ 36
3 NSO1..._AS_1 =i = ® o o 361
4 ons0l._AS2 =t » 0 0 0
5 oS0l AS1 b= = 0 0 0 3
6 nnsol._AS2 —_ & o o @
7 ~nSO01.._ASS — @ ®© 6 O 32
8 mnsO1._A11 —_— « ® O O 3
9 nnSO1._A11 —_— ¥ ® o o 367
10 rxnS01._A12 —_— * ® 0 o 36
£

-

'O showBindingSteOnly ~ Change  Visibilly ~+  of | Residues v ()

Ve O Name (e gy

SKKT ROCKI-test-space mnS01bmod__C2__B3__ASS L smessages |
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| @4,' =
Data
£ Switch to Grid
Template Molecule (# 0) -
Molecules: (# 10) -
2% 0 Name Estimated Affinity LLE  Tor. Intra- Inter- MV
- Moo ™M clash clash
1 onS0l._ASS = % ® O O 37
2ilzlmsaza s e @ @ =
3 ~n501._AS1 =t s ® O @ 36
4 oS0l AS2 =i @ 0 0 o 4
5 pmS01._AS1  b—d * o o o 347
6 rxnS01.._AS2 — & o e o 32
7 mns01._ASS e & ® ® o 32
8 mxnS01._A11 —_— " 0 0 0 3
9 xnS01._A11 —_— ¥ ® 0 O 36
10 mnSO1._A12 —_— % ® O @ 36
This is the final page with all selected full-
molecules so far.
Congratulations! You finished your first C-S-D
20
mnS0tb.mod__C1__B3__AS2
H
O/
H
ShowBindingSteOnly ~ Change  Visibility v of | Residues + (9 4 IO Name (e2 gly)
1 L 10 15 20 25 30

©— 0 D D EDCDE

KT No Space Selected mnsOlbmod__C1__B3__AS2 Ll messsces ]
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YPO_A_902
The YASARA module is a third-party integration 16° °

that enables you to perform structure refinement
of your target of interest or complex.

YROA 903 '

Important note:

To run the energy minimization a valid YASARA
license for SeeSAR is required.

180 f
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Ef & x:1 0 € 08 BE K KRS
K | =) ;

In order to perform an energy minimization, we
will load PDB 7G49. This complex contains a
ligand with an unfavorable torsion.

>

C16 - C19, YPO_A_902

Torsion: -116° ®
—
VPD:”Z
\(0 /
/
N~N N o o o
U -
A0 |
— — Load the PDB and select YPO as the ligand to
EEERRRERE wes | cr -] o s v) O define the binding site.
o— “'
7649 'YPO_A_902 L)
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R &
Proteins. -
B 8 Filename
1
4, Change Ligand...
[ Delete
— =
® No ¥
YPO_A 902 =

Right click on the structure you would like to
refine and select ‘Add to Protein Editor".

/

£ Name (e.g gyt

© showBindingSteOnly | Change  Color ~+ | of | sufaces v (9

€@ — 0 GEID
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09 e Filename
7649

Autotaxin in comp...

/i Crystal Structure of rat,

Sufaces v ()

v of

[ showBindingSteOnly ~ Change Color

122
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You are about run to energy minimization via YASARA. Note that YASARA will modify the
structure according to the chosen force field and related seftings.

[J Do not show me again

Cancel

.

A window will appear where you will have the
possibility to adjust your settings or start the
minimization run.

If you selected ‘Do not show me again’, then you
can access the parameters in the ‘System’ menu
of SeeSAR under Third-Party Integrations >
YASARA'.
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The YASARA settings allow you to:

- Select the GPU that shall be used for the
energy minimization (if no GPU is selected,

S your local CPU will be used for the

el il calculations).

Select a force field.

Choose whether you want to keep the

backbone of the protein flexible or rigid

during the refinement.

Force field used for energy minimization:

Keep protein backbone flexible:

If you make any changes, confirm the settings
with the ‘Apply’ button to use them.

BioSolvelT © 2025




Once you set up your parameters, start the
optimization run with ‘Proceed'.

You are about run to energy minimization via YASARA. Note that YASARA will modify the
structure according to the chosen force field and related seftings.

[J Do not show me again

Cancel
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h 093 Filename

I 2 76491

[ showBindingSteOnly ~ Change

Color

v of

Surfaces v

o

After the refinement calculation has finished, a
new entry will be added to the Protein Editor
Mode.
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vL o

® b

tS) Filename Description

7649 £\ Crystal Structure of rat Autotaxin in comp...
n 7649_1 £\ Crystal Structure of rat Autotaxin in comp...
1.

From here on, you can export the refined
structure or continue working with it.

For export, check the refined structure and click
on ‘Save proteins’. All checked proteins will be
exported to your selected folder.

» If you are working with several structures,
make sure to rename them (by double clicking
on the name in the ‘Filename’ column).

2

O showBindingSteOnly = Change = Color v of  Surfaces ~
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& POB Code or Keyword A

B o

0D Filename

| To continue working on a structure, right click on
it and select ‘Add to Protein Mode'.

O ShowBindingSteOnly | Change  Color ~ of sufaces v (9 O Namé teg gty

7649_refined ¥ EEETTTTES
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‘ Y You face the already known ligand selection
view to define a binding site.

Here, we can check the previously red colored
torsion which is green now. The energy
minimization run optimized the strained torsion.

) \. C16-C19, YPO_A_902
,\' / Torsion: 177°

7649 YPOA 902 ¥ EEETTTTES
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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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