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ICM 3D LIGAND EDITOR: SETUP 
ICM-Chemist-Pro



How to setup the ligand in the ICM 3D 
Ligand Editor.

2. Click on the 
“ligand” tab3. Click here

1. Read in a ligand molecule or PDB file. 

4. Enter the name of the 
ligand using ICM 
selection language or 
use the drop down 
button to find it.

5. This 
symbol 
means that 
this 
molecule 
has been 
setup as a 
ligand



How to setup the receptor in the ICM 
3D Ligand Editor.

1. Click here

2. Select the name of 
the receptor from the 
drop down list.

3a. Identify Pocket Box: 
This option will run the 
icmPocketFinder macro. 
A table of pockets will be 
displayed – click on the 
binding pocket in the 
output table to select it.  

3b. Make Box Around 
Existing Ligand: If you 
already have a ligand 
inside the binding pocket 
then this is a good option 
to choose.

3c. Make Box Around Atom 
Selection. Use the selection 
tools to select the residues 
around the ligand binding 
pocket.



How to change the ICM 3D Ligand 
Editor preferences.

1. Click drop 
down arrow

2. Change 
preferences and 
click OK



1. Click drop down button and 
select “Configure”.

2. Select the 
default 
display(s) you 
want to view.



ICM 3D LIGAND EDITOR: DISPLAY
ICM-Chemist-Pro



How to display and undisplay the ligand 
and receptor surface representation.

1. Click on drop down 
button and check or 
“uncheck” to display 
and undisplay surface.



How to display and undisplay hydrogen 
bonds.

1. Click to 
toggle on/off 
hydrogen 
bond display

The coloring of the H-bonds are red 
(strong - thick spheres) to blue (weak -
thin spheres). 



How to display atomic energy circles in 
the ICM 3D Ligand Editor.

1. Click to 
toggle on/off 
atomic energy 
circles

Good ligand-receptor interactions are 
highlighted by green spheres. Poor 
energy interactions are displayed as 
orange-->red stars - red being a major 
clash and a very poor energy 
contribution. Each stom is given an 
energy value relating to its 
contribution to the total receptor-
ligand interaction energy. To view the 
contributing energy go to 
Advanced/Preferences/Energy Display



How to display and undisplay hydrogen 
atoms.1. Click and 

hold here



How to display unsatisfied hydrogen 
bonds.

1. Click drop down 
arrow and select 
“Unsatisfied 
Hydrogen Bonds”

Unsatisfied 
hydrogen bond 
acceptors 
displayed as red 
sphere

Unsatisfied 
hydrogen bond 
donors 
displayed as 
blue sphere



How to center on the ligand.

1. Click here



ICM 3D LIGAND EDITOR: EDIT 
LIGAND

ICM-Chemist-Pro



How to Begin Editing a Ligand.
1. Click here to display the Edit panel.

Click on the atom 
where you want 
to make an edit.

Substituents

Atoms/Bonds

Erase



How to Undo/Redo Edits

Undo and Redo all 
your edits by clicking 
here.



1. Click here to see the Edit panel.

2. Choose the 
substituent or 
atom you want 
to use for your 
edit

Click on the atom 
where you want 
to add the 
substituent

How to add and sample new substiutents 
to your ligand.



How to sample more than one substituent 
at a time.

1. Click the 
substitutents you 
want to sample. 
Grey background 
means selected. 
Click again to 
unselect.

2. Click on the 
position you would 
like to sample the 
substituents

3a. A table with the substiuents 
and their Score and Substructure 
Score will be displayed

3b. Click here to display 
the substituent

3c. Double click here to 
load the full ligand



How to edit a 3D ligand using the 2D Editor

1. Click here

2. Edit the ligand 

3. Close the editor 
and the changes 
will be made in 
3D



How to evaluate the SCORE and ligand 
strain.

1. Click here

The lower the SCORE the better the interaction. Please 
see: Totrov M, Abagyan R. Derivation of sensitive 
discrimination potential for virtual ligand screening. 
Proceedings of the third annual international 
conference on Computational molecular biology 1999, 
Lyon, France; 312-320. 



How to add an edited ligand to a chemical 
spreadsheet (table).

1. Click here to save 
the edited ligand in a 
chemical spreadsheet.



How to change the size of the ligand 
binding pocket – change purple box 
size.

1. Click here
2. Select the residues you wish to include in the ligand 
binding pocket (selection = green crosses).

3. Click here

4. Click and drag the 
corners of the box to 
change the size



ICM 3D LIGAND EDITOR: 
MINIMIZATION AND DOCKING
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1. Click here 
to perform a 
minimization 
step.

After making a small edit to a ligand a 
minimization will remove any clashes or 
bad geometry.



How to re-dock a ligand in the ICM 3D 
Ligand Editor.

1. Click here 
to re-dock

2. Best energy pose will be 
displayed by default. The stack 
of other conformations are 
listed here.

Click here to display 
conformation



How to restrain (tether) atoms during 
docking.

1. Select the 
atoms you wish to 
tether

2a. Select the 
drop down 
button and select 
“Restrain Ligand”

2b. Restrained 
atoms will have 
a red cross 
through them

3. Click on the 
re-dock 
button



How to screen a database of substitutents.

1. Select one hyrogen 
(or other terminal) 
atom . You may use the 
“atom pick” button.

2. Click on the 
“Advanced” drop 
down button and 
select “Find Group”

3. Select whether 
you want to 
calculate a Score for 
the substituent or 
the whole database.

4. Use the in-built ICM 
database of substituents 
or use your own external 
table

5a. A table with the substiuents 
and their Score and Substructure 
Score will be displayed

5b. Click here to display 
the substituent

3c. Double click here to 
load the full ligand



Fragment 1

Fragment 2

1. Select two teminal 
atoms to link. 

2. Click on the 
“Advanced” drop 
down button and 
select “Find Linker”

How to sample linkers between two 
chemical fragments.



ICM 3D LIGAND EDITOR: CONVERT 
CHEMICALS TO 3D
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How to convert 2D sketches in the molecule 
editor into 3D.

1. Sketch the molecule

2. Click here to 
convert to 3D

3. 3D molecule will be displayed and 
listed int the ICM Workspace 



1. Read in chemical 
spreadsheet (mol sdf 
format)

2. Chemistry/Convert to 3D

3. Convert a local 
table or in batch 
mode

How to convert 2D chemical sketches to 3D.



How to generate chemical conformers.

1. Click here to select the 
chemical(s) in a chemical 
spreadsheet

2. Chemistry/ Generate 3D Conformers

3. Conformers are ranked by 
ENERGY – click here to view in 3D



ICM 3D LIGAND EDITOR: CHEMICAL 
SUPERPOSITION
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How to perform rigid and flexible chemical 
substructure superposition.

1. Select the chemicals you wish 
to superimpose.

2. Chemistry/Rigid (or Flexible) 
Superimpose

3. Use the drop down 
arrow to select the 
superposition 
template.



1. Load a 3D template 
to superimpose onto

2. Load a table of chemicals to 
superimpose

3. Chemistry/Flexible 
APF Superposition to 
Template

4. Fill in dialog box

5. Results table – click 
here to display 3D 
structure

How to use Atomic Property Fields for 
Chemical Superposition.



ICM 3D LIGAND EDITOR: QUANTITATIVE 
STRUCTURE ACTIVITY RELATIONSHIP 
(QSAR)
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1. Predict IC50 
based on 2D 
sketch

2. Tools/ Table/ Build 
Prediction Model

3. Fill in dialog box –
choose algorithm 
etc…

Model saved 
in the ICM 
Workspace

How to build a QSAR prediction model.



1. Predicting IC50 
based on 2D sketch 
using IC50pred model 
generated in previous 
example.

2. Tools/Table/Predict

3. Choose table you 
would like to make 
the prediction on

4. Enter 
name of 
model

How to apply a QSAR prediction model.

5. New column added to 
table with prediction


