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Time to start an interactive dialog with
your compound !
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i S
Green sphere: beneficial

contribution to the binding
affinity. Happy atom.

YDE Spheres
r

S e e S Aksihas Elements

Red sphere: negative
contribution to the binding
affinity. Unhappy atom.

J

Dark green: Good
geometry for H -bond
interactions.

Green: Frequent
occurrence in PDB
structures.

Orange: Occasional
occurrence in PDB
structures.

H-Bond Geometry

Light green: Moderate
geometry for H -bond
interactions.

White: Poor geometry for
H-bond interactions.

Red: Rare/no occurrence
in PDB structures.
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S e e S A\ksihas Elements

Visual Indicators

Blue tube: Potential target Unoccupied Space : Each Orange : Area Blue atom : Linker atom. Clashes: Intra - and

residue for covalent sphere can host a fluorine replaced/added in the Extension point in intermolecular clashes of
docking. atom. Inspirator Mode. Chemical Space Docking®. the ligand.

- > < /

LLE Tor. Int Inter- MPO Lipophilic Ligand Eiciency (LLE):
clash clash (Radar)  NGH ©65 o ol o =

o ] <20

Torsions: green: At most two tolerable bonds, orange:
More than two tolerable bonds or one strained bond
and at most 2 tolerable bonds, red: Anything else.
Clashes: green: Distance of all evaluated atom pairs >
0.89 A than the sum of their van der Waals radii,

orange: Distance > 0.85 A, red: At least one atom pair
has a distance < 0.85 A or less of the sum of their van
der Waals radii, or three orange clashes.

Multi -parameter Optimization (MPO):  Gradient from
no violations ( green), half of the parameters violated
\ ( ), all parameters violated ( red). )

P 2 2B
000000
000000
o000 OOS
e 20000
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General Viewing

right -click
left -click

[Ctri]+right - click
middle - click

[Shift]+right - click

[CtrI]+[Shift]+ right
click
mouse wheel

[Del]
[Up] and [Down] arrows

[Space]

rotate*

select
translate

z-rotation

zoom

delete table entries

move to the respective next
table entry

center view on selected pose

*If you click on an object, this is taken as the center of
rotation . Otherwise, the rotation is ¢ depending on the
viewing mode ¢ either around the center of the entire
protein or around the center of the binding site. So don't
just click anywhere but close to aligand atom of interest

to rotate around it.

H

[D]+left - clicks
[L]+left - click
[A]+left

[T]+left

- clicks

- clicks

ot Keys

3D Actions

measure distances
label items
measure angle

measure torsion

Molecule Table

[Alt+C ]
[Alt+V ]
[Alt+F |
[Alt+A |

check molecule
toggle visibility

favorite

set activity

Some keyboards will have [ Strg] instead of a [Ctrl] button.

[Esc]
[Ctrl+S ]

[ Ctri+E ]

left - click: hold & drag

[Del]
[Ctr+Z ]
[ Ctrl+Shift+Z ]

( right - click

left - click+
[C,B,O,S,P,F,l1,1,2,3]

For the Mac, replace [Ctrl] by the Apple key. Also [ fn]+[back] equals [del] on the Mac keyboard.

Editing

exit the editor
save the current project

save the current molecule in
the Molecule Editor Mode

select all atoms and bonds in
a box

delete the current selection
undo
redo

context menu to add atom,
resp. change bond type

change element, resp. chang
bond type
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0. Before you start

1. Basics

2. Visualization

3. Proteins Mode

4. Adding molecules

5. Docking

5.1 Pharmacophore
Constraints

5.2 Covalent Docking

5.3 Remote Docking

Content

6 6. Analyzer
15 7. Inspirator
48 8. Similarity Scanner
67 9. Activity Spotter
78 10. Chemical Space
Docking®
89
11. Protein Editor Mode
101 o
11.1 Energy Minimization
118

142

159

177

182

213

239

266
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Before diving into the individual workflows, it is
worth taking a moment to get familiar with the
basic concepts and interface elements of SeeSAR.
This section introduces the essential setup steps,
navigation principles, and display controls that

will help you work efficiently and confidently
throughout the program.

Table of Content

Mode Overview
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Welcome to

SeeSAR 15.0

fast +« visual =+ easy Apollo

Bl (] |®

Continue New Start SeeSAR
"Last Project” Project Tour

4 4o

Continue your last project. Take a tour of the SeeSAR
Table of Content interface.

Start a new drug discovery
project.
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Table of Content

@ ¢ 08B KRR Q

2 Calculate Estimated Affinity

—
«4, Copy to Clipboard [Ctri+C]

«4, Add Molecule to

& Use as Reference In

€) Add Complex to Protein Editor

»

»

SeeSAR always works with one active binding
site and one active ligand.

Before a ligand can be used for a specific task, it
must be loaded into the appropriate  Mode .

To load it, the ligand and send it
to the desired mode.

22°F 53U_H_2001 L imessaze ]
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@ & - PoBCodecrKeyword () e
o

] Paste protein from H

i clipboard [Ctri+V] OR drag H

! dr\d\.‘lu.paﬂ‘e‘wwok '

l load via the toolbar :

i i SeeSAR features a SUpport.

s To enable it, open the \ AT O
Table of Content
Target View Control
O showBindingSiteOnly ~ Change @ Visibilty ~ of 2 Residues ~ () " O Name (e.g.gly)
Mode Overview
No Protein Selected No Molecule Selected [:]
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¢ 08P X R @

B - x
S— 9
ws 5] o .
Ligand for 22FF -
® Name. Estimated Affinicy
Lost your compound?
Zoomed out too far?
m Press key to center the view on the
s compound again.
\ 0]
HN 0
N
NH3
Table of Content
| O showBindingSiteOnly = Change @ Vishilty ~ of 2 Residues -~ (O ° e O Name (.2 2ly)
22FF S3U_H_2001 a
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&~ “ O ¢ 08B K R @
Data
B &
Proteins -l
88 Filename . r
1 ] / ‘
N1, 53U_H_2001 &
| igand for 226 -
@ Name Estimated Affinity Hyde: -2.5 kj/mol @ ®
v Lig Rec
‘ Desolvation 104 95
Interaction -121 -103
O i

Press to toggle labels on and off.

_— X

/4 .
C3- N2, 53U_H_2001
~ i Torsion: 0°

SeeSAR can label multiple molecules, helping
you inspect individual atomic contributions to
binding affinity, molecular torsions, and more.

L
0

0 |
N
NH3

| O showBindingSiteOnly ~ Change @ vVisbilty + of 2 Residues ~

HN

Table of Content

€@ eI C
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System
. . D -
To save computational time and resources, you B o |F e Q

can choose which parameters are calculated s -
when a molecule is addedtooneof See SARA Og wm (@ PD3

Modes.
@ Readme @ Systemlog

“Third-Party Integrations.

Go to and select A K, o (Q) vew
o

Table of Content
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Load Molecules from Flle

Load Proteins.

In the table, select which parameters are to be TR
calculated for the respective Modes. Save spratrMotecues o Table

Generate Local Docking Poses

Generate Remote Docking Poses

<< B < B« I

S S < B

Generate Similarity Scanner Poses

Back Apply

Table of Content
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e rae £

53U_H_..5715_1
10 ) S3U_H_.4112.1 —_

40000000000 ¢

To clean up your project, you can choose

between two options:

L 4 ( ): Clears the entire project,
removing all structures and ligands from  all
Modes .

(e!g., Clear inspirator):
Removes only the molecules listed in the
table of the current Mode.

Table of Content

| O showBndngSteony | Change | © visbilty - | of |2 Residwes - (O

@ , €0 BEXRR @

o =

BioSolvelT © 2026
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This section introduces the fundamental concepts

and core functions of SeeSAR. It provides an
overview of the interface, key controls, and
essential principles that will help you understand
how the software is organized and how to work
with it effectively.

Table of Content
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08 Coe o Keywora |

¢ OB E KR O

Here, you can create new projects, clear tables

in individual Modes, and save or load projects
and molecules.

o

Paste protein from
clipboard [Ctrl+V] OR drag
and drop a file here OR
|oad via the toolbar.

Table of Content

| O ShowBindingSiteOnly = Change @ Visbility ~  of 2 Residues -

Target View Control

In this section, you can access:
S e e S AoRliAeschangelog
Help resources
System and appearance settings
Utilities, including focus view, screenshots, and 3D
scene export
Labeling, measurement, and visualization tools

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

No Molecule Selected

A notification log can be found here.
——————————
=

BioSolvelT © 2026
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Table of Content

Qo

O & B X R @

|22e% Exploring Thrombin 51-pocket |

;'“" T (=)

To download a structure directly from the RCSB
PDB, enter a PDB code or protein name in the

search box and press Enter.

For this exercise, we will use as example.

_—(

Paste protein from
clipboard [Ctrt+V] OR drag '
a era OR

Note:
You can also load your protein from a file, via

the file menu button.

Target View Control
| O ShowBindingSiteOnly = Change (@ Color ~ of & Chains ~ (5

P Name (eg gty)

No Protein Selected No Molecule Selected

BioSolvelT © 2026
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Table of Content

B w=m-ae

22FF - Extract Your Ligand
Hetero Groups

o ¢ 08B KRR @
[ ©

1 Do not extract a ligand

: the 2D structure below.

| © showBindingSiteOnly ~ Change  © Visbilty ~ of 2 Residues - (O ,* P Name (e )

Once the protein is loaded, all molecules,
buffers, cofactors, and other components are
listed.

How SeeSAR works

1. Select the ligand.
2. Pressthe button. Selecting the ligand in this step defines the
active binding site, which will be used in the

Note: following steps.

If you are not sure what name contains which

molecule, click on the name and have a look at

NH;3

1 s 10 15 20 % 30

BioSolvelT © 2026 18



A warning icon appears if the structure contains

missing segments. These are visualized in 3D as &
yellow/black lines, or as red/black lines if they occur

within a binding site.

QO 8 B & R @

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

How SeeSAR works

A After ligand selection, all residues within a 6.5 A
d radius around it are automatically selected and

A7 presented in the model.
N

Table of Content

O Hame (2 gly)

BioSolvelT © 2026 19



€ 08B KR @

Tables:
@ Collapse and re -open

to re -size
entries to select

Table of Content

R (2
Data

- u
CH=) Filename —
‘_
| igand for 22¢F —-‘
IE‘ Name Estmated A |
MM ™ mM

to rotate.
to zoom.
@ Middle -click to shift.

O Hame (2 gly)

BioSolvelT © 2026
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o «o |ml .o
Q) - Adjust background color

N
,
! ! 3} light theme
awr e Switch to color blindness
D mode

If you want to customize the layout of SeeSAR,
click on the button in the top
right toolbar.

For this guide will use the light one, but feel free
to use whatever you prefer!

Table of Content
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€ 08B KR @

&
— =
(sG] Filename
1
| Ugand for 22¢F 2
IE‘ Name. Estimated Affinity
MM M mM
|

Note: You are currently in Proteins Mode .

The shows youpactive

mode and lets you change it.
Hover over it to see available options.

Table of Content

D Hame (e2 2y)
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QO 8 B & R @

Paste protein from

o

You can also search for keywords not present in
PDB headers (e.g., FDA approved drugs, brand
names, alternative names, development codes).

Change the dropdown selection to
and look for options like

Table of Content

| O showBindingsteOnly  Change @ visbilty ~ | of | 2 Residues ~

¢}

-
.

© :

D Name (g gly)

No Protein Selected

No Molecule Selected

BioSolvelT © 2026
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The Mode menu features two tabs: one for
Modes running on your local hardware and
one for Modes running on a remote server.

The later requires an HPSee instance to
operate (see section
“Chemical Space Docki

BioSolvel T © 2026 24



In the Proteins Mode

you can load and Jump to Mode

superpose proteins.

The Binding Site Mode

sets the reference Jump to Mode

pocket.

The Protein Editor Mode

is for editing side chains,

deleting waters or
buffers, or search for

similar binding sites.

BioSolvel T © 2026 25



=

Remote

The Analyzer Mode is for
filtering molecule sets, Q?

Jump to Mode
grouping poses, and more.

|
§ The Molecule Editor Mode  is
Jump to Mode \ for designing new molecules @

in 3D.

The Inspirator Mode helps
you to generate new Jump to Mode

compound ideas.
In the Local Docking Mode

you can generate ligand
(5
Jump to Mod poses through molecular

docking.

BioSolvelT © 2026 26



The
is a ligand -based mode

bling fast and

de | & .

Jump to 1 efficient 3D alignment of
a set of input molecules
on a template molecule.

The
uses a set of aligned

Jump to Mode \ molecules to derive key

interactions responsible
for biological activity.

BioSolvel T © 2026 27



| The Important note: _
to Mode initiates the docking All remote Modes require a
jump to calculation on the external connection to HPSee.

| server.

The
forms virtual screening
de \P¢' :
Jump to Mo with ultra -large Chemical

Spaces.
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w22 ® e
— - &/

| Ugand for 22¢F -

IB Name Estimated Affinity

| =[s3um2001 o e o
the 3D view can

customize the visualization in the
» Window.
53U_H_2001

Table of Content

Target View Control
O Name (e gly)

BioSolvelT © 2026 29




Targets
Residues
Molecules
Metals Show only

Waters Reset user interacting
settings components

Choose one of the
options to displa: e
i Rh « Visibility

£ ShowWhole Protein @ Color
o] 7 S
[ showBindingSite Only | Change| @ Visibility ~ % Residues ~

X
— Identify the components
‘ that are most similar or
different from each other,
when multiple structures
are loaded.

F wm e | 2T AN 4|

€& O

GLLC

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 [

Table of Content

Example:

To visualize surface, select and toggle on the PDB code.
To adjust this surface visibility, set Change and on PDB
code to explore the options.
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Table of Content

w22 ® O ¢ 08B KX R @
- = ©
Proteins. -
a g Filename
|uymumn= -
IE‘ ‘Name Estimated Affinity
= 5304 2001 % I"—l =
4, Copy to Clipboard [Ctri+C]
I .4, Add Molecule to » |0m-u ‘ I
[ )y | @
' Inspirator
@© Local Docking Mode.
PO | If you want to add or remove individual amino
© Acviy spoter acids after the automatic selection of residues
\ for the binding site, right click your ligand and
e add it to Binding Site Mode .
HNC o
N

O Hame (2 gly)
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Table of Content

2ZFF - Define Your Binding Site

@

Q0 8 B & R @

You can

Molecules -
- o

53U_H 2001 30|
| Unoccupied Pockets £

PockellD  #Residues | DoGSiescore | #Donors | EACEpton | Hydrophobic

You are now in the Binding Site Mode .

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

D Hame (e2 2y)

BioSolvelT © 2026
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| Unoccupied Pockets.

Pocket 1D #Residues  DoGSiteScore

#Donors  EAcceptors | Hydrophobic|

Use this section to search for druggable binding
pockets.

Target View Control.
O Hame (2 gly)

Table of Content
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Table of Content

¢ 0 BE KR Q

53U_H_2001 30

= — =

PocketID  #Residues  DoGSiteScore  #Donors  # Acceptors. w
56 053 39 as
19 028 " 8

You can select desired binding pockets by

click on the table entry.

L]
L]
L]
L]
L]
L]
12 0.12 7 10 -
L]
»

0 |
N : i
| E 16 020 7 10 (
;- {
SN NSNS EEEEEEEEENEEEEEEEEEESN

on the colored pockets on 3D or right

Unoccupied pockets are listed and presented

with their respective color in 3D.

To add residues: in 3D, use
to select. In the sequence view, right -click on a
residue to access the option.

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

Target View Control
1D Hame (e 2
= I (3 AddResidue to Binding Site =

® Show Component in 30

2 O Focus View on This Component
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To adjust the view, click on
. Make sure to set the selection at

to of Go back to the Proteins Mode to inspect the

binding mode of the ligand inside the binding

Now toggle your cursor and click on the PDB SIte.

code below.

Table of Content
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