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1 How To Guides and Videos

Note: Click Next (top right hand corner) to navigate through this chapter or use the links below.
Headings are listed on the left hand side (web version) or by clicking the Contents button on the
left—-hand-side of the help window in the graphical user interface.

ICM-Browser How To Guide
ICM-Browser—Pro How To Guide

ActivelCM How To Guide — Create 3D Molecular Documents for the Web and
PowerPoint

ICM-Chemist How To Guide
ICM-Chemist—Pro How To Guide

1.1 ICM-Browser How To Guide

For instructions on how to use ICM—Browser to make fully—interactive 3D slides and publish them in
PowerPoint and the web please see the ActivelCM User Guide. ActivelCM is a free plugin for
Windows PowerPoint and web browsers. Other related tutorials include:

« Graphical Display: Molecule Representation, Coloring, Labeling
and Annotation

» Graphical Selections Tutorial

» Generating Fully Interactive Slides for PowerPoint and the Web
Tutorial

1.1.1 Download and Install ICM—-Browser

Getting Started: Download and Install ICM-Browser and

ActivelCM.
Download ICM-Browser Distribution. Download video
Install ICM—Browser Instructions. \'\//lvgldows Linux
Download ActivelCM Distribution. Download video
Install ActivelCM. \l\//lV;r::dows Linux

1.1.2 How to use the Graphical Display

"> winRef.document.write(str); }
How to use the Graphical Display
How to search the PDB. H;mJLaFUI video
How to Move a Structure in the Graphical Display. video

1 How To Guides and Videos 1



HTML GUI

Manual
How to use the Graphics window controls. HTML GUI

Mantal
How to use the ICM Workspace Panel H‘;llelj_alGUI video
How to Display a Molecule. HgmjLaFUI video
How to Change Protein Representation. mmlja?w video
How to Change Ribbon Representation. H-gmjLaFUI video
How to color wire or xstick carbon atoms. H-gmlj_aIGUl video
How to Display the Residues Surrounding the Ligand Binding | HTML GUI video
Pocket. Manual
How to remove chain breaks (dotted lines). :\_'/l-;m‘alew video
How to Color. KIA'{I:;IA/IJ_aIGUI video
How to Change the Color of Molecule Representations. H-;mJLaFUI video
How to Change the Background Color. WULfUI video
How to Display a Binding Pocket Surface HgmjLa?UI video
How to (Un)Display Hydrogens. H-gmlj_aIGUl video
How to Save an ICM Object. H;lr\ﬂjLaFUl video
How to Save an ICM Project File. ng&alew video
How to Drag and Drop. HTML GUI

Mantrat
How to: Right Click Options. HTML GUI

Mantal
How to Move Windows. I\H/l-(,l;'r\]/lLlj‘alGUI video
How to Arrange Windows HgmjLaFUI video

1 How To Guides and Videos



1.1.3 How to make Graphical Selections

How to Make Selections. HTML GUI Manual

How to Select an Object HTML GUI Manual video
How to Select a Molecule HTML GUI Manual video
How to Select Residues HTML GUI Manual video
How to Select Atoms HTML GUI Manual video
How to Make a Spherical Selection. HTML GUI Manual video
How to Invert a Selection. HTML GUI Manual video
How to Remove a Selection. HTML GUI Manual video
How to Change the Selection Level and Modg. HTML GUI Manual video
How to Check What is Selected. HTML GUI Manual

1.1.4 How to Convert Proteins, Display Hydrogens and Ligand Binding

Pocket.
Convert Protein, Display Hydrogens and Ligand Binding
Pocket.
How to Convert a PDB Structure into an ICM Object. HTML GUI Manual video
How to Display Ligand Binding Pocket. HTML GUI Manual video
How to Display Hydrogen Bonds. HTML GUI Manual video

1.1.5 How to change Graphics Effects

How to change Graphics Effects

How to display the FOG effect. HTML GUI Manual video
How to display side—by-side stereo. HTML GUI Manual

How to toggle full screen mode. HTML GUI Manual video
How to adjust perspective. HTML GUI Manual

How to change the lighting. HTML GUI Manual video
How to display sketch accents. HTML GUI Manual video
How to display elegant ribbon and ligand sketch. HTML GUI Manual video

1.1.3 How to make Graphical Selections




1.1.6 How to add Labels and Annotations

How to add Labels and Annotations

How to Label Residues. HTML GUI Manual video
How to Label Atoms. HTML GUI Manual video
How to Label Variables. HTML GUI Manual video
How to Display and Undisplay Sites. HTML GUI Manual

How to Make and Display Annotations. HTML GUI Manual

How to Make and Display 2D and 3D Labels.| HTML GUI Manual video

1.1.7 How to Make High Quality Publication Images

How to Make High Quality Publication Images

How to Toggle High Quality Display HTML GUI Manual video
How to Toggle Antialiasing. HTML GUI Manual video
How to Copy Image to ClipBoard HTML GUI Manual video
How to Write an Image. HTML GUI Manual video
How to Use the Advanced Write Image Options.| HTML GUI Manual video
How to Add an Image to the ICM Photo Album. | HTML GUI Manual video

1.1.8 How to Superimpose Protein Structures.

How to Superimpose Protein Structures.

How to Superimpose Two or More Protein Structures. HTML GUI Manual video

1.1.9 How to Measure Distances and Angles.

How to Measure Distances and Angles.

How to Measure Distances Between Two Atoms. HTML GUI Manual video
How to Measure Distances From One Atom to Many. | HTML GUI Manual video
How to Show Corresponding Distances in Two Object$. HTML GUI Manual video
How to Display the Ruler Bar. HTML GUI Manual video
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1.2 ICM-Browser—Pro How To Guide

NOTE: ICM-Browser—Pro contains all the features in ICM—-Browser. Click here for the
ICM-Browser How To Guide.

1.2.1 Download and Install ICM-Browser—Pro

Getting Started: Download and Install ICM—Browser-Pro

Download ICM-Browser—Pro Distribution. Download

Install ICM-Browser—Pro. Windows Linux Mac

1.2.2 Graphics

Graphics and Movie Making

HTML GUI

How to generate the shadow effect. Manual
: HTML GUI

How to make a screenshot movie Manual
o : HTML GUI

How to make a view—defined movie Manual
How to move a molecule independently of the other display objects HTML GUI

(Connect). Manual

1.2.3 Protein Structure Analysis

Protein Structure Analysis

How to calculate contact areas between moleculesHTML GUI Manual

How to identify closed cavities. HTML GUI Manual

How to calculate surface area. HTML GUI Manual

How to generate interactive Ramachandran plots| HTML GUI Manual

1.2.4 Surfaces

Surfaces

How to generate electrostatic and binding property surfacesHTML GUI Manual

How to connect and rotate/translate surface (mesh). HTML GUI Manual
How to crop a mesh/surface. HTML GUI Manual
How to save a mesh/surface. HTML GUI Manual

1.2 ICM-Browser—Pro How To Guide



1.2.5 Superimpose Proteins

Superimpose Proteins

How to superimpose proteins based on 3D by visible atoms, C-alpha, backbadgML GUI

or heavy atoms. Manual
How to superimpose multiple proteins based on aligned residues.. ll\_|/|-|a—1|r\1/|uLa|GU|
How to superimpose by specific interatomic pairs. ngul‘a?u'
1.2.6 Crystallographic Tools
Crystallographic Tools
How to contour electron density. HTML GUI Manual
How to display crystallographic cell. HTML GUI Manual
How to display crystallographic symmetry] HTML GUI Manual
How to convert x—-ray density to a grid. HTML GUI Manual
1.2.7 Sequence Analysis
Sequence Analysis
How to annotate an alignment — box and shade. HTML GUI Manual
How to annotate an alignment with text. HTML GUI Manual
How to display secondary structure in an alignment. HTML GUI Manual
How to extract sequences from pdb files. HTML GUI Manual
How to assign secondary structure. HTML GUI Manual
How to link sequence, alignments, and structures. HTML GUI Manual
How to save as image, print, and delete sequences and alignmentdTML GUI Manual

1.2.8 Plotting Tools

Plotting Tools

Make fully interactive colorful X-Y plots and histograms with up to 4 HTML GUI
dimensions. Manual
Save plot and histogram as image. n;’;]/lul‘a?u'

6 1.2.5 Superimpose Proteins



1.3 ActivelCM How To Guide — Create 3D Molecular
Documents for the Web and PowerPoint

This guide is focused on how to make fully interactive 3D documents for Windows PowerPoint and the
Web. For more information on the other features in ICM—Browser please see the ICM—Browser
User Guide.

Creating 3D Documents Is Straightforward

Creating fully interactive 3D documents for PowerPoint, the web, and standalone browser is
straightforward.

1. Download ICM-Browser and the ActivelCM plugin. They are completely free! [video]

2.0Open the ICM-Browser and make a series of animated fully—interactive slides
showing different colored and rendered views of your molecules. [video]

3. Add hyperlinked HTML text to annotate and link to your slides. [video]

4. Save your file in ICM-Browser and then insert into PowerPoint or the web using the
ActivelCM plugin. You can also share your documents in the standalone ICM-Browser. [video
— powerpoint] [video —web browser]

"> winRef.document.write(str); }

1.3.1 Getting Started

Getting Started: Download and Install ICM-Browser and
ActivelCM.

Download ICM-Browser Distribution. Download video

Install ICM-Browser Instructions. Windows Linux

Mac
Download ActivelCM Distribution. Download video
. Windows Linux
Install ActivelCM. Mac

1.3.2 How to Create a Series of Fully-Interactive 3D Slides.

Creating Slides How to Create a Series of Fully—Interactive 3D Slideg. video

How to Make Fully Interactive 3D Slides HTML GUI Manual
How to Animate Slides HTML GUI Manual
How to View and Navigate Slides in the ICM—Browser. HTML GUI Manual
How to Edit Slides. HTML GUI Manual

How to Add Smooth Blending and Transition Effects Between Slides.] HTML GUI Manual

1.3.3 How to Create Molecular Documents

How to Create Molecular Documents: Linking Slides to HTML Text. | video

1.3 ActivelCM How To Guide — Create 3D Molecular Documents for the Web and PowerPoint 7



How to Create an HTML Document. HTML GUI Manual

How to Edit an HTML Document. HTML GUI Manual

How to Make a Hyperlink Between HTML Text and a Slide. HTML GUI Manual

1.3.4 How to Display Molecular Documents in PowerPoint

How to Display Molecular Documents in PowerPoint video

How to Embed in Microsoft PowerPoint 2003 HTML GUI Manual
How to Embed in Microsoft PowerPoint 2007 HTML GUI Manual
How to Use ActivelCM in PowerPoint HTML GUI Manual

How to Change ActivelCM Component Properties in PowerPoint | HTML GUI Manual

Advanced use of ActivelCM: Macros to direct visualisation changes.HTML GUI Manual

1.3.5 How to Display Molecular Documents on the Web

How to Display Molecular Documents in Web Browsers | video

How to Display Molecular Documents in Web Browsers | HTML GUI Manual

1.4 ICM-Chemist How To Guide

1.4.1 How to Import, Sketch, and Edit Chemicals

How to Import, Sketch, and Edit Chemicals
. HTML GUI .
How to access the ICM Molecular Editor. Manual video
How to sketch chemicals in the ICM Molecular Editor. HTML GUI video
Manual
How to save a 2D sketch into a chemical spreadsheet. HTML GUI video
anual
. HTML GUI .
How to save a 2D sketch in mol format. Manual video
. . HTML GUI .
How to use SMILES strings to sketch a chemical. Manual video
. HTML GUI .
How to load a mol, sdf or mol2 file. Manual video
How to extract a 2D sketch of a ligand in complex with a PDB HTML GUI video
structure. Manual

8 1.3.4 How to Display Molecular Documents in PowerPoint



1.4.2 How to Work with Chemical Spreadsheets

Working with Chemical Spreadsheets

How to add columns into a chemical spreadsheet. ll\_|/|-z|;|r\1/|uLa|GU| video
How to sort a column(s) in a chemical spreadsheet. I\H/I-Ia—lwuLaIGw video
How to change the view of a chemical spreadsheet — form, tablg atdML GUI video
grid. Manual

How to copy, cut and paste columns and rows in a chemical HTML GUI video
spreadsheet. Manual

How to show and hide columns and rows in a chemical spreads 1%%%"&6"“ video
How to save a chemical spreadsheet in sdf format. H-Ie-lwul_alew video
How to export your chemical spreadsheet into Excel. H-Ia—l':\/lul_a?u' video
How to print a chemical spreadsheet. ll\_|/|-z|;|r\1/|uLa|GU| video
How to filter columns in a chemical spreadsheet. ngul‘alc;u' video
How to use find and replace in a chemical spreadsheet. I\H/I-gwuLale video
How to mark and label rows in a chemical spreadsheet. I\H/I-Ia;wuLaIGw video
How to insert hyperlinks to the PDB, PubMed, and Uniprot. ,\H/IL'AAULalew video
How to copy and paste 2D chemicals. H;'\n/lul‘a?u' video
How to edit data inside a chemical spreadsheet. ,\H/I-gwul‘ale'u' video
How to remove salts, explicit hydrogens and standardize chemigaHTML GUI video
groups. Manual

How to calculate chemical properties in a chemical spreadsheet ngul‘a?u' video
How to identify duplicate chemicals in a chemical spreadsheet. ll\_|/|-|a—1|>1/|uLa|GU| video
How to compare two chemical spreadsheets. I\H/I-Ia;wuLaIGw video

1.4.2 How to Work with Chemical Spreadsheets



HTML GUI

How to merge two chemical spreadsheets. Manual video
1.4.3 How to Undertake a Chemical Search
How to Perform Chemical Searching
: HTML GUI -
How to setup a chemical search. Manual video
- HTML GUI -
How to draw a chemical search query. Manual video
" : HTML GUI -
How to add conditions to your chemical search. Manual video
How to search chemical spreadsheets, local databases and HTML GUI video
MolCart. Manual
- HTML GUI -
How to send a chemical search query. Manual video
1.4.4 How to Work with Pharmacophores
How to Work with Pharmacophores
How to draw 2D pharmacophore. HTML GUI Manual video
How to search a 2D pharmacophore. HTML GUI Manual video
How to draw 3D pharmacophore. HTML GUI Manual video
How to extract a 3D pharmacophore from a ligand. HTML GUI Manual video
How to edit a 3D pharmacophore. HTML GUI Manual video
How to send a 3D pharmacophore search query. HTML GUI Manual video
How to color a 2D chemical sketch by pharmacophore feature HTML GUI Manual video
1.4.5 How to Perform Chemical Clustering
How to Perform Chemical Clustering
How to perform chemical clustering. HTML GUI Manual video
How to select representative centers from a tree. HTML GUI Manual video
How to reorder branches and change the distance of treeddTML GUI Manual video
How to edit the tree - labels, spacing and coloring. HTML GUI Manual video

10 1.4.3 How to Undertake a Chemical Search



1.4.6 How to Generate Stereoisomers and Tautomers

How to Generate Stereoisomers and Tautomers

How to generate stereoisomers.

HTML GUI Manual

video

How to generate tautomers.

HTML GUI Manual

video

1.4.7 How to Generate Combinatorial Libraries

How to Generate Combinatorial Libraries

How to enumerate a Markush library. HTML GUI Manual video
How to decompose a library based on a Markush structure HTML GUI Manual video
How to create a Markush structure. HTML GUI Manual video
How to enumerate a chemical library by reaction. HTML GUI Manual video

1.4.8 How to Generate Plots and Histograms

How to Generate Plots and Histograms

How to make a histogram.

HTML GUI Manual

video

How to make an X-Y scatter plot.

HTML GUI Manual

video

1.4.6 How to Generate Stereoisomers and Tautomers

11
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2 Getting Started

Note: Click Next (top right hand corner) to navigate through this chapter. Headings are listed on the left
hand side (web version) or by clicking the Contents button on the left—hand-side of the help window in
the graphical user interface.

The Graphical User Interface (GUI) has many components. When you first use the GUI the default
window layout is displayed as shown below.

Selection tools

View tools Graphics layers
- : 1 b 1 9
Display tabs P A e R s

AXPAN G| B
Move tools

;vn - L
,I Selection
i e tools
Workspace 7’ 8
Panel :
) 3D graphics
window
“lmi= 1
.
LA ‘.-vii.‘. — T - -

2.1 How to Use the Graphical Display

2.1.1 How to load a PDB Structure

There are three main ways to read in a PDB file.
1. Using the command line.
2. Using File/Open button
3. Using the PDB Search tab

Other PDB search options are described in more detail in the PDB Search section of this manual.
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Simply type the command - read pdb "PDB_Code" and ICM will fetch the structure from the PDB website

2.1.2 How to Move a Structure in the Graphical Display

Available buttons and options for moving molecules around the graphical display window. This is
described in more detail in the section entitled Move Buttons.
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2.1.3 How to use the Graphics window controls

In the graphics window you can use various tools described elsewhere but it is helpful to know the
following things:

« Picking a tool: the left mouse button will function according to the selected tool

» Popup menus: right click on an atom gives a pop—up menu

« Selecting in the rotation mode: the right mouse button will select atoms

« Translating in the rotation mode: the middle mouse button will translate the scene

» Zooming and moving clipping planes in the rotation mode: the left, top and right margins of
the graphics window are reserved for other actions, zoom, z-rotation, and clipping plains,
respectively. That means that even if you are picking atoms, by pressing control you can still
rotate your molecule with the left-mouse-button.

 Rotating in any non-rotation mode: if you press Control in any mouse mode, e.g. zoom, pick
etc., it will temporarily switch to rotation

 Escaping from the connect and continuous movement modes: pressing Escape helps to get out
of certain modes, such as Full Screen, Continuous rotation or rocking, the Connect mode.

« Global rotation in the Connected mode: pressing Shift will temporarily switch to the global
rotation/translation mode.

2.1.4 How to Make Selections

Making selections in ICM is an important skill to master (e.g. you may want to select a binding pocket for
docking or a region of a molecule for coloring). The four levels of selection are:

1. Atoms

2. Residues

3. Molecules

4. Objects (multiple molecules comprising a PDB entry)

2.1.3 How to use the Graphics window controls 15



There are several ways of making selection in ICM. The simplest is to interact directly with the graphics
window - right—click, hold and drag around the area of the screen you want to select. Alternatively, in
the workspace window, expand the tree of molecules and chains until the relevant protein sequences is
displayed. Then left click and drag to mark residues to form a selection.

See the chapter entitled Making Selections for more information.
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| Select molecule(s) I Make command line selection

2.1.5 How to Change the Selection Level and Mode

It is possible to change the level of selection before or during the building of a selection. The selection leve
drop—down button can be used to do this (see image below).

For example, a C—alpha of a residue is selected but one would like to select all atoms in the residue. You
can change the level to Residues. This selection can then be changed into all atoms of the residue by ther
selecting the Atoms level again. Or you can use the Propagate Selection to all Atoms button (see image
below).

It is also important to observe the selection mode that is being used. There are four modes:

« New: new selection replaces everything selected before
» Add: new selection is added to previous selection(s), if any

« Remove: previously selection (part or whole of it), if included in the new selection will be
unselected.

» Toggle: within the new selection, everything that has been selected is unselected and everything
that hasni¢ Yzt been selected, will be selected

See the chapter entitled Making Selections for more information.
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2.1.6 How to Check What is Selected

Once you have made your selection — how can you be sure you have made it and what exactly have you
selected. See the chapter entitled Making Selections for more information.
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2.1.7 How to use the ICM Workspace Panel

The workspace panel (located on the left hand side panel of the gui) is an important place within the
graphical user interface because it displays which sequences, structures, objects, tables and alignments a
currently loaded into ICM. Also, from this panel you can make graphical selections and drag and drop
objects and sequences to other locations within the GUI. More details about how to use the ICM
Workspace Panel for displaying structures can be found here.
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2.1.8 How to Display a Molecule

Once a structure has been loaded into ICM the individual components of that structure (i.e. amino acids,
metal ions, binding sites etc) are listed in the ICM workspace.
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To display every component of the object except for binding sites and water atoms:

« Click on the white box next to the word object at the top of the ICM workspace. This box will be
colored blue once the structure is displayed

2.1.8 How to Display a Molecule 19
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To display the whole structure in wire, ribbon, cpk, skin, surface and xstick representations:

« Right click on the blue box next to the word object. A menu will be displayed.

no selection [;l
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. 2 1Het
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« Select which representation you desire for your structure by clicking on the appropriate word. A
check mark indicates the representation currently displayed. To un—display a particular
representation click on the word again.

In order to clear your graphical display:
« Select View/Undisplay All

If you only wish to display part of the structure then click in the boxes further down the tree in the ICM
workspace.

To display the selected regions of the structure in wire, ribbon, cpk, skin, surface and xstick
representations:

* Right click on the appropriate box in the ICM workspace. A menu will be displayed.

« Select which representation you desire for your structure by clicking on the appropriate word. A
check mark indicates the representation currently displayed. To un—display a particular
representation click on the word again.
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2.1.9 How to Change Protein Representation

To change the representation of the protein, make a make-selection{selection} and then use the tools in tl
display tab.

There are 6 main types of representation:

» Wire: Wires connecting covalently bound atoms of a molecule. This representation has no defined
thickness as such will not make shadows. Useful for showing the chemical structure of a small
molecule.

« Xstick: Covalent bonds are represented as cylinders whilst atoms are represented as small sphere

* CPK: Atoms are represented as spheres with their respective van der Waals radius and coloured
according to a standard defined by Corey, Pauling and Kultun.

« Surface: Solvent accessible surface. This is the center of water sphere as a water probe rolls over
the molecule.

« Skin: A Connolly molecular surface over the selection. This is a smooth envelope touching the
van der Waals surface of atoms as a water probe rolls over the molecule.

* Ribbons: Cartoon representation of protein and DNA secondary structure. Protein residues
marked as alpha—helices ('H") are shown as a flat, helical ribbon, those marked as beta—sheets ('E
are shown as a flat ribbon with an arrow—head, and the rest are shown as a cylindrical "worm". If
secondary elements are not defined everything will be shown as a cylindrical worm. ICM can
automatically assign secondary structure: Tools/3D predict /Assign Helices and Strands
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If a representation is already displayed in a selection the
Representation tools button will be shaded.

€ Molsoft ICM 3.5-1n ANDEEW [ NewProject *] (1 object)

/Sy [Y e
|4 mﬂlﬂﬂﬂﬂﬁlﬂﬂlmﬂl fl'--il'-"ldlﬁ ®[gs
:1 \ N ©q
1 Ca
-0 T <
= occupancy daplyy shie » L%
L2z cheerestiy z A
2¢ set theckness » chemplus
2¢ et bal/stick rato P v chemrplusatoms Q
3f set hpdiogen tato » D
2: 26t backbone rafio > V2
3¢ select customxaticks =2
e L
4z reset 10 delont N
4¢ sedect -
8" thy- I
+[JW (190 water molefbules) 4
€
fa)
El
~ss]
_KJ rl.Llll] v U.LDPJ.GY - CLTK d_.l“lVL - IO :]
cm/1lmve> display ppk as_graph
1cm/ lmve> undo
xcm/lmvc) I E]
| 3
_!J!] _Jg_l_J_J_] 11Res 1 Mol 1 08

ICIick and hold button for more options |

Make a selection

2.1.10 How to remove chain breaks (dotted lines)

Chain breaks in a protein structure are represented by dotted lines. To remove them use
GRAPHICS.chainBreakStyle =1

e.g.

read pdb "1xbb"
cool a_
GRAPHICS.chainBreakStyle = 1 # this removes the dotted lines between chain breaks

In version 3.6—1a and above you can use the options in the display tab. Click and hold on the ribbon butto
and then select Display Chain Breaks/ None.

2.1.11 How to Color

To change the color of the representation you need to use the buttons in the display tab.

Changing the colour of a representation works in much the same way as displaying the representation itse
The selection rationale is the same followed by clicking on a colour in the palette. It is also possible to
colour different representations of the same selection independently (e.g. when displaying a loop (selectio
series of residues), represented as ribbon and xsticks; colour the ribbons of that selection in cyan and the
xsticks in red).
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To change the color of any representation - click and hold. The color Teft click witl ch ey -
will apply to the selection and the chosen represenation only. If nothing "'I oo d“’" h‘; ‘:{‘g‘-‘:l; °'° e °";9’°“"
is selected then everything displayed in chosen representation will be color and right clic change the
colored background.
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[ ICM command language can make coloring easier I

2.1.12 How to Display a Binding Pocket Surface

To display the surface of a small molecule ligand or peptide binding pocket:

* Load the PDB of interest.

 Convert PDB to ICM object. If you do not convert you will not get the properties of the pocket
displayed on the surface.

« Right click on the small molecule or peptide in the ICM Workspace and select Ligand Pocket.
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2.1.13 How to Save an ICM Object

Any ICM object such as a structure, sequence, or alignment, can be saved for use at a later time.

To save an object:

* Right click on the object name in the ICM workspace or ICM alignment editor and a menu will be
displayed.

« Click on the Save As... option.

* Enter the unique name you wish to call your object in the box labeled File name:

» Choose which folder or directory you wish to save your object by clicking scrolling down in the
box labeled Save in:

« Choose which file type you would like to save your object as by scrolling down in the box labeled
Save as type . ICM structure objects should have the file ending yourfilename.ob and alignments
yourfilename.ali

« Once the appropriate information has been entered click on the Save button in the bottom right
hand section of the window.

» The object is now saved.

ohjects (19 items) s
[1]74CM; 2.54; calc Select
= 1al6_a tf ne Undisplay

(132 water molec % Delete

ficr] [2][CM; 2.84; ma R

D = {kwp_a t N ename...
H S
v?l_l,a-. L | - - '

To save an ICM object or PDB
file right click and select
SaveAs..
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2.1.14 How to Save an ICM Project File

All objects contained within an ICM session can be saved in a single file with the extension .ich. The file
can then be read into ICM and the exact layout of the file will be preserved. To save a project file go to the
File menu and select Save Project.

2.1.15 How to Drag and Drop

NOTE: "Drag and Drop" is a useful way of moving objects and sequences around the graphical user
interface.

Sequences and objects can be moved around the graphical user interface by dragging and dropping them
All loaded sequences and objects are always displayed in the workspace panel. Select the desired object
sequence from the workspace panel by clicking and holding, move the selection to the desired location an
release.

This is a useful application in the graphical user interface. For example, you may have an alignment
displayed and you wish to add another sequence to the alignment. This can simply be accomplished by
dragging a loaded sequence from the workspace panel into the alignment display panel. Or, you can
quickly view an object by dragging and dropping it from the workspace panel into the 3D graphics
window.

2.1.16 How to: Right Click Options

NOTE: If you right click on any object you will see a new menu of options related to that object.

The right click mouse option can be used throughout the graphical user interface. It is a very useful means
of opening up a whole new world of menus and options. Most of these options are described in this book.
However, when using the graphical user interface it is always a good idea to try right clicking the mouse ol
an object and seeing which extra options that are available for you to use.

2.1.17 How to Move Windows

It is possible to move some windows around the graphical user interface to make viewing easier.

Click here to dragthe  *I[jcn/temphiniobj> cursorF:
window to another icm/tempMiniObj> cursorF:

location within the Lcn/tenpHialon]s POESears
. icm/tempMiniObj> cursorF:

_graphlcal user icm/tempMiniObj> cursorF:

interface. icm/tempMiniObj>

X HITLST | hitist |
mol |

| 0

Click here to close
window 0

~

It is also possible to separate menus from the GUI.
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View Tools Bioinfo Homology Docking

1 ; — Click here to tile menu
i Undisplay All

"FO6 Fog CHieD
1 [8] Side-by-Side Stereo  Cil+S
"¢ Hardware Stereo Alt+S

; EH Full-screen Alt+F
t Perspective Clrl+Alt+P
i X EasyRotate
F Drag Res Labels [MdMB)
: Antialias Lines Undisplay All
: Color Background FOG Fog Ctl+D
@ Center [S] SidebySide Sterea  Ctl+S
Electrostatic Potential ¢ Hardware Stereo Alt+S
Macro Shape FH Fullscreen Alt+F
* Select by Purple 3D Box Perspective Clrl+Alt+P
: ;_\ EasyRotate
Drag Res Labels (MdMB)

Antialias Lines
Color Backaround
Center

Electrostatic Potential

Menu becomes a
separate window
Macro Shape for easy viewing
Select by Purple 3D Box and access.

NOTE: To return to the default display option select the 'Default layout' option in the windows menu.
OR

Click the default layout icon.

BH Tables->Main
- alignments->Main

$@ 3D Graphics->Main Some options can be accessed at the
id Default Layout bottom of the GUI.

[ Slide Layout !

OlE=iEE)

OR

Double click on the window header.

2.1.18 How to Arrange Windows

Sometimes when using ICM you may have many items displayed such as structures, alignments and table
As a default the graphical display is the largest and centered in the middle of the ICM graphical user
interface. However if you wish to work on an alignment or table you can place the alignment or table as the
main display by clicking on the buttons shown below. The larger display generally makes it easier to
manipulate the alignment or table. There are ofcourse other ways to alter the layout such as tier the
windows but this option is just a simple click and can sometimes come in useful.
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2.1.19 How to Make a Picture

There are several ways of taking a picture of the contents of the 3D graphical display window see the
write image section. However the easiest way is to simply click on the button in the view tools
panel (see image below).

Simply click here for a QUICK high quality image

File Edit View\ Bioinfo Tools F
DeHEHEE M| ",
/7 display; Y advanced Y pdb sear

WWiite png image

all hydrogens

Or select /File/Quick Image

The picture will be automatically saved as a PNG file in the directory from which you loaded ICM. The
default picture name is icm[n].png, where n is the number of pictures taken in one ICM session. To save ir
other picture formats and to change the file name see the write image section.

2.2 Making Selections

Note: Click Next (top right hand corner) to navigate through this chapter. Headings are listed on the left
hand side (web version) or by clicking the Contents button on the left—-hand-side of the help window in
the graphical user interface.

There will be many occasions when you will have to make selections. For example, if you want to display
particular region or molecule contained within your protein structure or if you want to select residues
around a binding pocket. If you have a molecule displayed in the graphics window, then selections will be
displayed as green crosses. The selection you have made is also displayed at the top of the ICM
Workspace. It is always a good idea to keep an eye on what is selected and what isnt.
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Workspace and graphical selections

There are four basic levels of selection

1. Object (eg a PDB structure or ICM object)
2. Molecule

3. Residue

4. Atom

You can make selections in:

» The Graphics Display

» The ICM Workspace (Selections are highlighted in blue)
 Tables

* Sequences

* Plots

 Alignments

2.2.1 Graphical Selections

In this section you will learn how to select parts and certain regions of molecules from the 3D graphical
display. Graphical and molecule selections are required for many operations within ICM. For example, if
you wanted to display graphically part of a molecule or if you wanted to perform a minimization of
residues within a sphere of an imporant atom.
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Selection shown
in green.

2.2.2 Selection Tools

The following buttons can be used to make a selection once a structure is displayed.

Rectangular Propagate selection to all
l atoms in residue
De— Lasso R | 9
@e— Pick atom

@
4?5

Residue label

/i Residues
_§ Molecules

% Objects

NOTE: All selection tool buttons are colored green. Graphical selections are represented as green
Crosses.

2.2.3 Basic Selections

To make a basic selection (ie nothing too complicated!) the following buttons can be used.

Rectangular Selection —— i}
Lasso Selection —— O
Pick Atom — =

To select parts of your structure:

« Click on the Rectangular selection icon and click and drag around the part of the structure you
wish to select.
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OR

« Click on the Lasso selection icon and click and drag your mouse around the area of the structure
you wish to select, forming a lasso around it.

To pick individual atoms:
« Click on the 'pick atom' button
You can also change the level of a selection using the button shown below. Click and hold the button to

choose the level of selection. For example, if you have selected atoms you can convert the selection to all
atoms at the residue level by choosing the Residues option.

Atoms H

Residues [:

g Molecules

N Objects l

* Click on the Select objects , Select molecules, Select residues, or Select atoms icon, depending
on which part of the structure you wish to be highlighted.

NOTE: The selection you have made is always recorded at the top of the ICM workplace. If you are
familiar with using the ICM terminal (See language manual) the atoms, residues, molecules or objects
selected interactively in the graphics window are automatically stored in the as_graph variable.

2.2.4 Clear Selection

To unselect everything you have previously selected:
» Simply click on the Clear Selection button on the selection toolbar.
OR
« Right click and drag away from the displayed structure.
2.2.5 Altering a Selection
Once you have made a selection you may wish to add or remove parts of the selection. The buttons show
below allow you to accomplish this.

Propagate selection to all
atoms in residue

Clickand — -9 B o8 0
hold e [E o h

To add or remove from your current selection:

« Click on the Selection mode: add or Selection mode: remove icon on the toolbar.
« Click and drag around the part of your structure you wish to add or remove.

You may also wish to invert your selection in a specific part of the structure.
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The parts that are currently selected will become unselected, and the unselected parts will become selecte
In order to invert a selection:

* Click on the Invert icon on the toolbar.
If you wish to select and unselect certain regions of a selection the toggle selection button is very useful.

« Click on the Toggle selection button.
« Right click around the selections you wish to select or unselect.

NOTE: The selection you have made is recorded at the top of the ICM workplace. Any selection is
stored in the variable as_graph.

2.2.6 Filter Selection

You may want to be very specific about a selection you want to make. For example you may only want to
select protein backbone atoms.

The button shown below enables you to filter your selection:

o
Filter

Selection

Or

Right click on a selection and a menu as shown below will be displayed.

selection

Filter Selection

Color

Edit

Advanced

Connect to Molecule

Disconnect

Extract Sequence(s)

Center

Six Frame Translation
"8 Meighbors

Select

* Delete atom selection

« Select the Filter Selection option.

If you wish to filter and select by residue or atom type:

o
Filter

Selection

* Click on the Filter graphical selection icon on the toolbar and a data entry box as shown below
will be displayed.
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_-| by type

IV &mino ¥ Hetatm

Reload | Close

To select just the protein or just the hetatoms as well:

* Click on the Mol tab.
» Check the appropriate boxes depending on your desired selection.

To filter by residue type or secondary structure:

Selection properties @

IAlom I Neighbors I

gu ¥ phe

his W ile
Vleu ¥ met W asn
V po W ser W th
V val ¥ tp [V oret
vV tyr

LI by category

LI by secondary structure

Reload | Close

* Click on the Res tab.
» Check the appropriate boxes.

NOTE: You may need to click on the button marked with a '+' symbol to expand the options.

. + | by type
Click here -
to expand - ﬂ by category

options
L, by secondary structure

To filter by atom type.
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Close

* Click on the Atom tab.
» Check the appropriate boxes.

NOTE: You may need to click on the button marked with a '+' symbol to expand the options.

Selection properties

Mol lHes '

i INeighbors |

21X

L‘ by element

Click abox _+| by name
to expand
options. _+| by physical type

d by b-factor

_+| by araphic representation

Reload |

Close

To select neighbors to a particular selection.

» See the select neighbours section for detailed instructions.

NOTE: The selection you have made is always recorded at the top of the ICM workplace. If you are
familiar with using the ICM terminal (See language manual) the atoms, residues, molecules or objects
selected interactively in the graphics window are automatically s
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2.2.7 Workspace Selections

In the default GUI layout the workspace panel is located to the left of the 3D graphics display. It is a great
tool for keeping track of all your sequences, pdb structures, objects, tables and alignments. As you will see
in this section it also provides a way of making selections.

539 106 Atoms 23 Res,1 Mol,1 (2 |
28 # Jobjects (1 items)

2 - Selected atoms and

- 2 residues
j-:nsiquences (2 items)

+-cii59  len=77 Amino

o

: len=88 Amino
Workspace =% alignments (1 items) |

=23% nP=2.
panel ey tsﬁ):b|8€!D %13 iteEnF;) . Expand here for more
L L.PDBSearchResults 13 information.

98 | =& | & | |

Al
Display all —‘

Objects

Tables

Alignments
Sequences

2.2.8 Workspace Navigation

Once you have mastered how to navigate the ICM workspace making a selection will become easier. Eacl
object is divided into 3 levels:

1. Object Level — Shown in red if it is the current object. Holds details about the structure — name,
X-ray, NMR, resolution etc. Importantly it will state whether the structure is an ICM object or a
structure straight from the PDB. To learn how to convert a PDB into an ICM object go to the
section on converting a PDB.

2. Molecular Level — Shows the individual subunits, ligands and hetatoms of a molecule.
3. Residue Level — Shows the sequence.

no selection
=l objects | (3items)
;@fﬂ ICM

C wfllm =cdsd E-sx 77 Amino
S[=]x_ %-Ray; 9.90 A
— @ Jm =cds9 F:-sx 77 Amino .
-{=]1em  %-Ray: 150 & crambin ——— Objectlevel
3 Im 46 Amino

‘.1 TTCCPSIUAR SNFNUCRLPG

21 TPEAICATYT GCIIIPGATC — |

41 PGDYAN Residue level

Current objectinred
| By

Molecule level

Object information
Click to expand tree
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NOTE: You can expand each level of the ICM workspace by clicking the "+" button as shown above.

2.2.9 Selecting the Whole Object

To select the whole object:

* Double click on the object level.

Double click here to select ALL

currently loaded objects.

no selection _l
S objects (3 items)
%»-dﬂ ICM
- wllm =cdsd F-sx 77 Amino
S Blx X-Ray 9.90A
C wllm =cdsd F-sx 77 Amino
2B 1cm  %-Ray; 150 A crambin
-lm 46 Amino
‘.1 TTCCPSIUAR SNFNUCRLPG
21 TPEAICATYT GCIIIPGATC
41 PGDYAN

2.2.10 Selecting Amino Acids

Double click here at the object
level to select the whole object

There are three options to select individual amino acid residues:

OPTION 1:

« Click and drag over the residues you wish to select in the ICM workspace. Selected residues will
be highlighted in dark blue in the workspace and with green crosses in the graphical display.

Selection information is recorded here

|

g 184 Atoms 35 Res,1 Mol.1 Obj
S8 # Jobjects (1 itemns)

Click here to = . SRR e

—_—— : 338 Amino OPSD_BOVIN
e::pand tr_ee to id MNGEGPNFY [JPFSEKTHID
S qwamlnoam S IRSPEEAPQY YL AEPHOF St
residues. C 41 TTUMFLLIML GFPINFLTLY
61 UTUQHKKLRT PLNYILLNLA
: 81 UADLFHUFGG FTTTLYTSLH
Click and drag 101 [JJFUFGPTGC NLEGFFATLG
over residues 121 GEIALWSLUU LAIERYUUUC
you wish to trt— KPHSNFRFGE NHAIMGUAFT
seloct 161 WUMALACAAP PLUGWSRYIP
. 181 EGLQHESCGID YYTPHEETNN
201 ESFUIYHFUU HFIIPLIVIF
Selected 221 FCYGOLUFTU KEAAASATTQ
; ; 241 KAEKEUTRMU IIMUIAFLIC
Lgsmye:tvsgl] be 261 WLPYAGUAFY IFTHOGSDFG
ighlighted in 281 JIFMTIPAFF AKTSAUYNPU
the workspace 301 IYIMMNKQFR NCMUTTLCCG

and graphics 321 KNPSTTUSKT ETSQUAPA

window

OPTION 2:

L
Any selection is highlighted in the workspace as well as in the
3D graphics window if the structure is displayed.

« Click on the rectangular selection icon or lasso selection icon on the toolbar.

« Click and drag around the residues you wish to select. Selected residues will be displayed by gree
crosses on the graphical display and blue in the ICM workspace.

* Click on the Pick Atom button.

OPTION 3:

2.2.9 Selecting the Whole Object
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« Right click on the selected residue in the graphical display and a menu as shown here will be
displayed.

| selection I

Selection Dialog

Advanced »

Residue atoms »

Open with MolEdit

Connect to Molecule

Disconnect

Extract Sequence(s)

Center

Annotate selection

(% Neighbors
Closed Cavities

Select »

XK Delete residue selection

* Click on Select and a further menu will be displayed.
* Click on Residue, Molecule or Object.

Closed Cavities

.

XK Delete residue selection

Molecule
Object

NOTE: Ctrl + A will select everything in the ICM workspace, and Ctrl + Shift + A will unselect your
objects.

NOTE: The selection you have made is always recorded at the top of the ICM workplace. If you are
familiar with using the ICM terminal (See language manual) the atoms, residues, molecules or objects
selected interactively in the graphics window are automatically s

2.2.11 Selecting Neighbors

In some instances you may only want to display or select only a subset of a structure. For example you m:q
only wish to display the residues surrounding a ligand (as shown below (ligand red; graphical selection
green crosses). The "Selecting Neighbors" option selects the residues within a shpere of a defined radius.

There are two ways of selecting neighbours to a particular atom or residue in ICM. Either by right clicking
on the atom or residue in the graphical display or by right clicking in the ICM workspace.
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2.2.12 Selecting Neighbors: Graphical

To select neighboring atoms or residues around a sphere of a certain radius:

« First select the residue(s) or atom(s) around which you wish to select neighbors. (See the
Selection Toolbar Section)

« Right click on the selection and a menu as shown below will be displayed or choose
Tools/Geometry/Neighbors.

a_x1.m{g/hd21

Filter Selection
Color

Edit

Advanced

Connect to Molecule
Disconnect

Extract Sequence(s)
Center

Six Frame Translation

‘o Neighbors

Select

x Delete atom

« Select the Neigbors option and a data entry box as shown below will be displayed.

This option will allow you to make a spherical selection.
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The window will open as displayed as below:

6 Select Neighbors @@

Select Meighbours For | % Graphical Selection (0 mol)
Radius 5, v

type visible v
exclude source

unselect water

[Undisplay Beyond Selection]

[ Ok ][ Cancel H Help

« Select the molecule you wish to select neighbors around. For example you can select a ligand
in the ICM Workspace and then choose the Graphical Selection option in the "Select
Neighbors For" dialog entry box. Or alternatively you can select the object by clicking on the drop
down button next to the "Select Neighbors For" dialog entry box.

 Enter the radius in Angstroms for the neighbor selection. e.g. 5.

 Type - this option is important. This option relates to what is going to be selected. For example
if you leave this option as visible and you only have ribbon representation displayed for your
receptor (e.g. when selecting neighbors for a ligand) then only backbone atoms will be selected.

Selection Type option includes:

« visible — will select all atoms displayed within the radius selected.

« visible sidechains will select all visible side—chains — not backbone atoms.

» same_object_other_chains will select all atoms in other chains in the same object as the original
selection.

other objects will select atoms in objects other than the original selection.

same object will select atoms in the same object as the original selection.

all_objects will select atoms in all objects

choose_from_list will allow you to select the object you wish to include in the neighbors
selection.

« exclude source if checked will not include your original selection in the spherical selection.
« unselect water if checked will not select water molecules
« Undisplay Beyond Selection will only display the atoms selected.

NOTE: The selection you have made is always recorded at the top of the ICM workplace. If you are
familiar with using the ICM terminal (See language manual) the atoms, residues, molecules or objects
selected interactively in the graphics window are automatically saved in the variable as_graph. Graphical
selections are shown in green (crosses) or highlighted in blue in the ICM Workspace.

2.2.13 Selecting Neighbors: Workspace

To select neighboring atoms or residues around a sphere of a certain radius from a residue in the ICM
workspace:

« First select the residue in the ICM workspace around which you wish to select neighbors. (See the

Residue Selection)
« Right click on the selection and a menu as shown below will be displayed.
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X-Ray; 1.50 A; crambin

‘Wl 46 Amino
‘.1 TTCCPSIUA FNUCRLPG
21 TPEAICATYT GI sx
41 PGDYAN

Filter Selection

Color 4

. Advanced >
Selection made here

Residue atoms 4

Connect to Molecule
Disconnect

Extract Sequence(s)
Center

Annotate selection
Six Frame Translation
Closed Cavities

Copy Ctrl+C
% Delete

« Select the Neigbors option and a data entry box as shown below will be displayed.
* Follow the instructions in the previous section.

NOTE: The selection you have made is always recorded at the top of the ICM workplace. If you are
familiar with using the ICM terminal (See language manual) the atoms, residues, molecules or objects
selected interactively in the graphics window are automatically s

2.2.14 Alignment and Table Selections

Descriptions on how to make selections in Alignments and Tables are in the sections entitled Making
Selections in Alignments and Making Table Selections.

2.2.15 Making Links

It is sometimes necesary to make links between sequences objects and alignments. A link enables you to
make selections in one environment such as an alignment and then these selections are transfered to the
object such as the PDB structure displayed.

If a link is made then a symbol will be displayed next to the object in the ICM workspace. In the example
shown below subunit_a of the X-ray structure 1ql6 is linked to the sequence 1ql6_a and the alignment
called 'alig'.

Linked to alignment "alig’
I

S objects (2 items) J

-i] I6 X-Ray; 2.40 A, ghosphorylase kinase
0 wjlla =1g6_a ¥F-alig 281 Amino
batp | 1 Hetatm atp
bmn | 1 Hetatm manganese +2
bmn2 | 1Hetatm manganese +2
csod | 1 Hetatm sulfate-ion (S04-)

Linked to sequence 1ql6_a

If an object is linked to an alignment a symbol as shown below will be displayed.
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5-¥: alignments (1 items)

Lalip 98 id=75nSeq=?

Alignment is linked to an object

To link a sequence from an object — extract the sequence from the object.

* Right click on the object in the ICM workspace.
* Select extract sequence.

To link a sequence and object to an alignment.
Use the extracted sequence as described above to build your alignment.
In addition a link can be made between a structure and alignment by:

* Bioinfo/Link to Structure.

* Enter alignment name.
* OK

2.3 Menu Option Guide

Note: Click Next (top right hand corner) to navigate through this chapter. Headings are listed on the left

hand side (web version) or by clicking the Contents button on the left—hand—side of the help window in
the graphical user interface.

Here we describe all the options in the drop down graphical user interface menus.

€3 pep Molsoft irm 3 7 2= (Maediooio oo w1 44 Liooay

Edit View Bioinfo Tools Homology Chemistry Docking MolMechanics Windows Hgle
R SRR g g mmwmaAﬁsg T7F&1
“

M| 2: 2 @@L FE AR | w—rrrnE@

Workspace Panel Menu Options & x
\no selection

2.3.1 File Menu
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File Menu

» File Edit View Bioinfo Tools Homology Chemi
& New.. Ctil+N
& Open... Ctl+0
Open with Password...
Extract from ICB...
Convert to Local Database...
Load >
& Save Project
Save Project As
Save Project compatible with ICM 3_5
Save with Password...
Close Project
B Cuick Image
Write Image...

& Preferences...

Recent Files »
Recent PDB Codes »
Quit

2.3.1.1 New

ICM can read as well as create several different entities. This dialog box helps you to create new entities
from scratch:

All the processes in this section can be found under File/New, in the New molecule/sequence/grob
window

€ New molecule/sequence/grob ? m

Peptide|Compomd {QM'_‘J&}|Seme|$ct'vt|Hm|Tabie|Bou|Sphete|

ObjectName  |nuc |

* DNA " RNA " DNA duplex

One Letter Code  |ACCAGG ~|
[V Display Molecule [~ Delete Other Objects

Ok Cancel
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2.3.1.1.1 Constructing a New Peptide

Creates a peptide as a new ICM Object, named after the string entered in the 'Object name' field. The
residue composition of the new peptide is the string entered in the 'One Letter Code' field. The chemical
property of the peptide ends will be created according to the type of terminus choosen from the
‘N—-terminus' and '‘C-terminus' drop—down list.

The peptide can be displayed immediately after creation (check the 'Display molecule' option). The new
peptide can be folded as an alfa—helix (phi= —62 deg.; psi= —41 deg.), instead of a linear stretch of residue
(phi,psi = 180 deg.) (check the 'Assign A-helix' option).

Please note that the created peptide will not be in its most favorable energetic conformation.

To construct a new peptide:

* Select File/New and the New molecule/sequence/grob window will appear.
 Type the peptide sequence into the One letter code data entry box. Remember to delete the
previous entry if it is in the box.

NOTE: If the peptide you wish to make has been made previously then it will be in the drop down menu
in the One letter code box.

« Select the appropriate N-terminal and C-terminal from the drop down menu.
» Check the boxes Display Molecule or Assign A-Helix according to your particular preference.
* Click the OK button.

2.3.1.1.2 Constructing a New Compound

Creates a compound/ small chemical molecule, based on the SMILES - Simplified Molecular Input Line
Entry Specification — string supplied. The name of the compound can be specified on the 'Object name'
field. For further information on SMILES syntax

http://www.daylight.com/dayhtml/smiles.

The new compound can be displayed immediately after creation (check the 'Display molecule' option). All
other objects can be deleted before the creation of the new object (check the 'Delete other objects' option)

Please note that the created compound will not be in its most favorable energetic conformation.
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To construct a new compound:

* Select File/New and the New molecule/sequence/grob window will appear.
« Click the Compound tab at the top of the window.

OPTION 1:
 Type in the Smiles String in the Smiles String data entry box. Remember to delete the previous
string. If a string has been entered previously it will be available by clicking on the drop—down
button.
« Check the boxes Display Molecule or Delete Other Objects according to your preference.
* Click the OK button.
OPTION 2:
* Click the Launch Molecule Editor button.
Please refer to the Molecule Editor section of this manual for instructions.
2.3.1.1.3 Constructing New DNA or RNA
Creates a nucleic acid chain object — either DNA or RNA, according to the selection and the nucleotide
sequence. The sequence should be supplied in one-letter code (ATCG) format, starting from 5' end. The
name of the DNA/ RNA object can be specified on the 'Object name' field.

If the 'DNA duplex' option is selected, the complementary strand will be created automatically as a separat
molecule in the same object.

The new DNA/ RNA can be displayed immediately after creation (check the 'Display molecule' option). All
other objects can be deleted before the creation of the new object (check the 'Delete other objects' option)

Please note that the DNA/ RNA will be created as adopting the canonical B-DNA conformation.

To construct new strand of DNA or RNA:

* Select File/New and the New molecule/sequence/grob window will appear.
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* Click the Nucleotide tab at the top of the window.

» Check the appropriate box for the nucleotide you are constructing, either DNA RNA or DNA
Duplex

« Enter the nucleotide sequence into the One Letter Code data entry box. Remember to delete the
previous nucleotide sequence. If a sequence has been entered previously it will be available by
clicking on the drop—down button.

» Check the boxes Display Molecule or Delete Other Objects according to your preference.

* Click the OK button.

2.3.1.1.4 Constructing New Protein and Nucleic Acid Sequences

Creates a new Sequence using the information supplied by the user in FASTA format. The sequence type
can be defined as protein or nucleic acid by the user, or automatically detected by ICM. Simply choose on
of the options on the dialog box. The sequence name can be specified in the 'Sequence name'.

To construct a new protein and nucleic acid sequence:

* Select File/New and the New molecule/sequence/grob window will appear.

* Click the Sequence tab at the top of the window.

« Copy and paste a Fasta—format sequence into the Sequence data entry box.

« ICM will automatically determine what kind of sequence you have constructed but if you wish to
specify then you can check either the protein or nucleic acid box.

* Click the OK button.

2.3.1.1.5 Writing a Script in GUI.

Creates a clickable link on the workspace that launches scripts written using ICM language. The link is
named after the 'Script Name'.

There are two ways of defining the script to be associated with the link. The first is to input the ICM script
directly into the 'IcmCode' field. Alternatively, a file containing an ICM macro can also be associated with
the link.
To write a script in the graphical user interface:

« Select File/New and the New molecule/sequence/grob window will be displayed.

« Click the Script tab at the top of the window.
» Write your ICM script in the text box provided (see below) and click OK.

€ New molecule/sequence/grob @@

Peptide I Compound I DNA/RNA ] Sequence | Seript IAnow ] Box I Sphere ] 3D Label I

Scrips Name |script1 Ll

lecmCode

read pdb "1qlE"

ds wire

as_graph = Sphere[a_1ql6.batp, a_1ql6.a £.0)
as_graph =las_graph & a_".//DD

unds as_araph

ds cpk a_1ql6.batp

display residue label Res(a_*.#/DD]

Ok | Cancel Help
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To run or edit your script:

* Right click on the script name in the ICM workspace.

no selection |_|
--script (1 items)
“-scriptl

Select
Edit
Clone
% Delete
Rename

& saveas..

NOTE: For more details regarding the ICM scripting language please see the separate ICM language
manual.

2.3.1.1.6 HTML

* File/New HTML tab provides a window to enter HTML code. This window is a good starting
point for generating new molecular documents.

2.3.1.1.7 New Table

To generate a new empty table:

« File/New and select the Table tab and a window as shown below will be displayed.
 Enter the number of rows and columns you wish to include in your table and whether you wish to
add a column with chemical data.

2.3.1.1.8 arrow

Creates a 3D arrow as a new graphical object (‘grob' or 'mesh'). This arrow can be generated both as a so
object or as a simpler line representation. The name of the object can be defined in the 'Arrow Name' field

The start (StartXYZ) and end (End XYZ) points of the arrow are defined in cartesian coordinates (X, Y, Z).
The quality of the arrow can be adjusted (the higher the value, the smoother the arrow will be). Color can
be assigned by simply clicking on the desired one or using rgb scale (eg. for red: rgb={1. 0. 0.}).

The Arrow Radius is defined in Angstroms. The size of the head, shown as a solid cone is defined as a
fraction of the whole lenght of the arrow. Thus 0.1 means that the height of the head will take 10% of the
total size of the arrow, while 1.0 means that the head will take the whole arrow (resulting in a shaftless
arrow). The width of the head refers to the diameter of the head cone and it is defined as a multiplier of the
Arrow Radius.

Tip: the arrow can be moved independently using ‘connect’

2.3.1.1.9 Box

Creates a 3D box as a new graphical object ('grob' or 'mesh’). This box can be generated both as a solid
object or as a simpler wire representation. The name of the box can be defined in the '‘BoxName' field.
Dimensions of the box (X, Y, Z) are given in Angstroms and the angles connecting the sides are given in
degrees. Color can be assigned by simply clicking on the desired one or using rgb scale (eg. for red:
rgb={1. 0. 0.}).

Tip: the box can be moved independently using ‘connect'
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2.3.1.1.10 sphere

Creates a 3D sphere as a new graphical object (‘grob' or 'mesh'). This sphere can be generated both as a
solid object or as a simpler wire representation. The name of the sphere can be defined in the 'BoxName'
field.

Dimensions of the sphere (X, Y, Z) are given in Angstroms and the angles connecting the sides are given
degrees. Color can be assigned by simply clicking on the desired one or using rgb scale (eg. for red:
rgb={1. 0. 0.}).

Tip: the arrow can be moved independently using ‘connect’

2.3.1.2 Open

Any file that ICM can understand can be opened by:

* Selecting File/Open.

Choose a file to open E]

Look in: | 9 iemd j & E-
\ [)bee ) 2ins &) x
l ;b g s %] big
My Recent [D)data =] bigea
Documents o5 gistrib %] bitbb
V‘L ; () docktest £] bjzbb
() Flexim &) chq
Desktop [icm_old &) ern
) (D)lite E] dcLoopl
J (man E] example_alignment
() pixmaps E] example_docking
Myiocumetxs [)test E] example_pocket
_— ([D)tools E] example_search
51)13 @ lcse icm.ent
My Computer [g;j 1sti [:%] shapes
@ 1stp E] small
<
My Network File name: I LI Open
Places
Files of type: IPDB and ICM files [*.pdb™ *.ent” “.icb) LI Cancel
PDE and ICM files [*.pdb™ *.ent* .icb A
All supported files (*.ich *.ob *.pdb *brk ".ent**1 —
: : : All files (*)
Load;ng 11!_1rarles - ICM projects [*.ich)
Loading aliases.. ICM obiects [*.ob) .
Loading modules.. _macro |PDB entres (*.pdb *brk *.ent?) ~— | option loaded
MDL mol format [*.mol *.sdf)
Tripos mol2 format [*.ml2 *.mol2)
: Tables in csv or icm format [*.csv *.tab)
artup file execored::: Sequence format [*.seq “fa " fsa "fasta) v

Select ICM file type here

2.3.1.3 Open with Password

To open a file that is password protected:

* File/Open with Password
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2.3.1.4 Extract from ICB

An icb file is an icm project file and this option allows you to view a tabulated list of what the icb
file contains.

* File/ Extract from ICB

* Locate the saved icb file.

« A table as shown below will be displayed

» Double—click on any of the entry to extract that item from ICB

x|/ example_alignment_.. ™

hame l type | size |
2 |openFilePRJNAME | string 9
B |sequence 491
4 1DI9 4 17 sequence 509
5 |TWFC_5 sequence 538
[ TIAN__23 sequence 415
7 10LE_A_4 sequence 413
a 1ql6_a sequence 907
9 2phk_a sequence 786
10 |alig alignment 10927
11 |1ql6 object 231820
12 | 2phk object 235471

2.3.1.5 Convert to Local Database

Please see the Local Databases chapter for more information about this option.

2.3.1.6 Load

Options contained within the menu File/Load
PDB - read PDB from FTP, http, and local PDB

From Multiple Object File — A multiple object file will have a file extension *.ob and you can select
which member of the multiple object is displayed.

PFam Alignment — PFam is a collection of multiple sequence alignments — enter FASTA ID
SwissProt — Download SwissProt sequence.
All Images from Dir — Read into ICM multiple image files png or jpg.

Electron Density Map — Download electron density map from Uppsala electron density server
http://eds.bmc.uu.se/eds/

3D Mesh in KMZ or COLLADA Format from Google — see
http://sketchup.google.com/3dwarehouse/ to download KMZ or COLLADA.

2.3.1.7 Save Project
Saving a project will allow you to quit from ICM and then return to the exact set—-up and display at which
you left off at a later date. The projects are saved in files with the extension *.ich
To save a project:
* Select File/Save Project and a data entry window will be displayed. This window will only

appear if this is the first time you have saved a project.
« Enter the uniqgue name you wish to call your project in the box labeled File name:
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Choose project file|*.ich @
Save in: |_) ICM o (] EF '

e

My Recent
Documents

Desktop

Browse file directory here

My Documents
8
My Computer
T — .
My Network  File name: |NewProiect j Save |
Places
Save as type: | *ich LI Cancel

» Choose which folder or directory you wish to save your project in by scrolling down in the box
labeled Save in:

» Once the appropriate information has been entered click on the Save button in the bottom right
hand section of the window.

 The project is nhow saved as yourfilename.ich.

Enter filename here

NOTE: An alternative way to save a project is to click on the save icon on the toolbar.
e
Save lcon

2.3.1.8 Save Project As

If you wish to re-name the project or save different versions of the same project use the Save Project As
option.

To rename a project:

« Click on the File/Save Project option and a data entry window will be displayed. This window
will only appear if this is the first time you have saved a project.

« Enter the uniqgue name you wish to call your project in the box labeled File name:

« Choose which folder or directory you wish to save your project by scrolling down in the box
labeled Save in:

« Once the appropriate information has been entered click on the Save button in the bottom right
hand section of the window.

* The project is now saved as yourfilename.icb.

2.3.1.8.1 Reloading a Saved ICM Object when ICM is Running

Once an ICM object has been saved you can re-read it by:
« Click on File/Open and a data entry window will be displayed (below).

« Locate your saved ICM Object by clicking on the Browse button in the bottom right hand section
of the window.
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NOTE: To make your search easier you can limit the number of files you search through by scrolling
down in the Open as section and selecting the appropriate file ending.

* Click on the OK button when the file has been located and your saved ICM Object will load.

NOTE: If the file you wish to load has been viewed recently then it will be in the drop down menu in
the Open box.

2.3.1.8.2 Reloading a Saved ICM Object in Windows when ICM is not Running
To reload a saved project in Windows simply find the file in the "My Computer" file store and
double—click on the icon.

2.3.1.9 Save Project Compatible with ICM 3_5

File/Save Project Compatible with ICM 3_5

Use this option to save a version of your ICM project compatible with an older version of ICM. Version 3.5
or older. If you have an ICM license you can update your version of ICM by visiting our support site at
www.molsft.com/support

2.3.1.10 Save with Password

To save a project which is protected by a password:
* File/Save with Password
« Enter a file name or browse for a previously saved project.
 Enter a password
 Determine whether you want the file to be Fully Protected, read only or Read Only and Allow
Comments .

2.3.1.11 Export as ActicelCM Html

To embed in a web browser.

1. Download ActivelCM from here
http://www.molsoft.com/getbrowser.cgi?product=activeicm(it is
free!).

2.Create an HTML page in ICM (File/New/Html).

3. Add a series of slides.
4. File/Export As ActivelCM Html..

2.3.1.12 Close Project

To close a project:

File/Close Project

2.3.1.13 Quick Image

A quick image can be saved using this option. The image will be saved as icm1.png in the current director:
in which you are working. Each subsequent image produced will be incrementally numbered.

This option is also available via a button as shown below:
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Quick image button
- = | &Eﬂ W

2.3.1.14 Write Image

Before saving an image it is best to improve the quality of the image using the "High Quality Image" and
antialias buttons shown below.

antialias
EA?&
high quality image

To save and write an image:

* Select File/Write Image and the following window will be displayed:

. Write image to a file @@

Screen resolution IHigh resolution ]Vectorized Postscript I
File Name Idef Browse

e tif " png " b " targa " eps

Ok | Cancel Help

« Enter the name for the picture in the File name data entry box.

« Select which file format you would like to save the picture in by clicking in the circular selection
button next to the file types. The options are .tif; .png; .rgb; .targa .eps.

« To specify which resolution you wish the picture to be saved click on the High resolution button
at the top of the panel.

« Click the drop down arrow in the Resolution Increase data entry box and select which resolution
you require the picture to be. Alternatively you can type the resolution you require into this box.

NOTE: A quick way to save an image is to use the Quick Capture Graphics button on the toolbar which
is described in the Picture Tips section of this manual.

2.3.1.15 Preferences

Your ICM preferences can be changed by:

» Select File/Preferences.

NOTE: There is a "Reset to Default" button in case you make any changes you are not happy with.

50 2.3.1 File Menu



2.3.1.15.1 Bonds Preferences

€ System Preferences @@
Bonds Directories Graphics Gui Image Labels Ligand Plot Ribbon Shell System Tools
, - , ‘ 7]
GRAPHICS.ball Stick Ratio 1.80 s ’ ) GRAPHICS.distance Label Drag %)
GRAPHICS. distance Label Format » %o 1f V: %) GRAPHICS.hbond Angle Sharpness 1.70 = %)
GRAPHICS.hbond Ball Period | 1.20 2| ) GRAPHICS.hbond Ball Style by energy v| ®
GRAPHICS.hbond Min Strength | 1.00 e ‘ ) GRAPHICS.hbond Rebuild :static v )
GRAPHICS. hbond Style dash | ) GRAPHICS.hbond Width 0.80 3 D
GRAPHICS. hetatm Zoom 1.50 3| ) GRAPHICS hydrogen Display ~ |none v B
GRAPHICS. stick Radius 0.09 = ) GRAPHICS.wire Width il.DD = ¥)
GRAPHICS, xstick Backbone Ratio »1.20 s ) GRAPHICS. xstick Hydrogen Ratio iU.SD 3 %)
GRAPHICS, xstick Style chemplusaroma v/ ) GRAPHICS. xstick Yw Ratio 10,60 s )
Wire Bond Separation 0.15 v | ) wire Style chemistry v| )

&

Search: | | ' ) Defaults OK Apply

| v
L [

GRAPHICS.ballStickRatio — A default ratio of ball and stick radii. This ratio is applied when the styles are
switched from the GUI xstick toolbar. Default (1.4)

GRAPHICS.hbond Ball Period — Default (3)

GRAPHICS.hbondMinStrength — parameter determines the hbond strength threshold for hbond display.
The strength value is between 0. and 2. By changing 1. to 0.2 you will see more weak hydrogen bonds.
Default: (1).

GRAPHICS.hbondStyle — determines the style in which hydrogen bonds are displayed. Here
hbond-Donor, Hydrogen, and hbond-Acceptor atoms will be referred to as D, H and A, respectively,

GRAPHICS.hetatmZoom — The default ball and stick radii of a ligand can be different by the
GRAPHICS.hetatmZoom factor. This makes a better ligand view since the ligand stands out from the
surrounding protein atoms.

GRAPHICS.stickRadius - radius (in Angstroms) of a cylinder displayed as a part of stick or xstick
graphical representation of a molecule. Individual (residue—-wide) control of stick radii.

GRAPHICS. .xstick Backbone Ratio — Default (1.2)
GRAPHICS.xstick Style — xstick style

wireBondSeparation the distance between two parallel lines representing a chemical double bond if
wireStyle = "chemistry". Default (0.2 Angstroms).

GRAPHICS.distance Label Drag — enable distance label dragging

GRAPHICS.hbondAngleSharpness determines how the strength depends on the D—H...A(lone pair) angle
The preference can be found the general Preferences menu Default (1.7)

GRAPHICS.hbond Ball Style even, by atom size, by energy or telescopic
GRAPHICS.hbond Rebuild
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GRAPHICS.hbondWidth relative width of a displayed hbond .

GRAPHICS.hydrogenDisplay determines the default hydrogen display mode for the display command.

GRAPHICS.hydrogenDisplay = "polar"
1="all" # all hydrogens are shown
2 ="polar" <—— current choice # polar displayed, the non—polar hidden
3 ="none" # no hydrogens are displayed

GRAPHICS.wire Width - relative width of wire Default (1)
GRAPHICS.xstick Hydrogen Ratio — Default (0.5)
GRAPHICS.xstick Vw Ratio — Default (0.6)

Wire Style — change the default wire style

GRAPHICS.hbondStyle = "dash"
1="wire" #Justaline
2 ="chemistry" # shows different types of chemical bonds.
3 ="tree" # shows a directed graph of the ICM—molecular tree
4 ="aromatic" #

2.3.1.15.2 Directories Preferences

DIRECTORIES TAB:
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o System Preferences @

| Bonds ‘m’ Graphics | Gui | Image | Labels | Ligand | Plot | Ribbon | Shell | System | Tools |
~
FILTER.Qz [icm; qunzip -C %s V} <) FILTER.uue [np/UUPtm | <) F
FILTER.Z icm; zcat %s v| ) FILTER 2ip 2
Pdb Directory Style ’PDB web-site V‘ %)
Blastdb Directory ’oft LLC/Molsoft ICM-Browser-Pro_4/datajblast/ V‘ %)
Ccp4 Directory ‘ V‘ )
Dock Directory ’ V‘ %)
Editor ’notepad.exe vw @
Inx Directory ’1t5 and Settings/andrew Orry/.browserprofinx/ V‘ %)
Log Directory ’jts and Settinqundrew Orry;‘jbrowserproflpg.f VJ %)
Qutput Directory bocuments and SettingsfAndrew Orry/Desktop) V‘ %)
Pdb Directory ‘rcsb.org)’pubj’pdbfdataj'structures,fdividedj'pdb.f V‘ )
Pdb Directory Ftp ’deb.org)’pubjpdb!data,fstructures!dividedjpdb! V‘ )
Pdb Directory Web ’http:f.l'www.rcsb.org,fpdbffiles,f°/os.pdb.gz V} %)
Projects Directory ’C:.f V‘ @
Prosite Dat \oft LLC/Molsoft ICM-Browser-Pro_4/prosite.dat V‘ %)
Ps Viewer sview/gsview32.exe v‘ )
Swissprot Dat iIsoft LLC/Molsoft ICM-Browser-Pro_4jsprot.dat V‘ %)
Temp Directary [C:!DOCUME~IIANDREW~1ILOCALS~IITempj‘ v} )
Uniprot Directory ’Idata,funiprot)’ V‘ %)
¥pdb Directory ’oft LLC/Molsoft ICM-Browser-Pro_4/data/xpdb} V‘ %)
TOOLS. default ChemDB \pubchem.pubchem V‘ %)
TOOLS.eds Directory ‘ V‘ )
TOOLS.pdb Read Mmr Models‘ﬁrst V‘ %)
v
Search: { } OK Apply

Within this tab you can select the default directories for:

FILTER.gz, FILTER.uue, FILTER.Z, Filter.zip allows you to read compressed files .gz, .uue, .Z, and,
.zip files automatically leaving the compressed file intact.

PDB Directory Style — The style of your Protein Data Bank directory/directories. ICM will understand all
of the listed styles, including distributions with compressed *.gz , *.bz2 and *.Z fil es

BlastDB Directory — return directory with Blast—formatted sequence files for ICM sequence searches.You
can download Blast formatted databases from here ftp://ftp.ncbi.nih.gov/blast/db/

Dock Directory — Default directory for storing docking files.
CCP4 Directory
Editor — Select a default text editor

Inx Directory — location of stored index (*.inx) files.
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Log Directory — when you quit an icm-session, a _seslog.icm file is automatically stored. If the s_logDir
variable is empty, it is stored to the s_userDir + "/log/" directory. However one can redirect it to the current
working directory ( "." ) or any other directory.

Output Directory —

PDB Directory — directory containing the PDB database of 3D structures. These files can also be easily
downloaded directly from the PDB site if the variables are set as in the example below. PDB distributions
can exist in several styles (all files in the same directory, or divided etc.).

PDB Directory FTP

PDB Directory Web

Projects Directory — Select the default location for storing ICM projects. Save your data in an ICM project.
It is a convenient way of keeping all your structures, alignments, tables, docking results etc... in one place.
A description on how to save an ICM project is described in the GUI Basics section of this manual.

Prosite Dat — location of the prosite.dat file a dictionary of protein sites and patterns, (Copyright by Amos
Bairoch, Medical Biochemistry Department, University of Geneva, Switzerland).

Ps Viewer — Select a postscript viewer

Swissprot Dat — location of swissprot.dat file

Temp Directory — scratch directory for temporary files ( some montecarlo files will be saved there ).
Uniprot Dat — location of uniprot.dat file

XPDB Directory — Path to the ICM XPDB database of compact binary ICM objects which are annotated
with the site information. The advantage of the XPDB database is the speed of reading and smaller size
than PDB. XPDB entries are read about 80 times faster!

TOOLS.default ChemDB

TOOLS.eds Directory

TOOLS.pdb Read Nmr Models

"first" : reads only one model from a multi-model (e.g. NMR) pdb file
"all" : reads all models from a multi-model (e.g. NMR) pdb file and creates a separate object for each of them
"all stack" : creates one object and loads all other models as a stored cartesian stack

whE
T

2.3.1.15.3 Graphics Preferences
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9 System Preferences @@

IGui ] Image I Labels ] Plot I Ribbon ] Shell | System ]

Bonds I Directories | i

Atom Single Style [tetiahedron  v| )| GRAPHICS. center Follows Clipping [ |
GRAPHICS clash Style [clash  v] )| GRAPHICS.clash Width 2 3 9
GRAPHICS. clip Grobs r GRAPHICS. clip Skin r

GRAPHICS.clip Static [v GRAPHICS. display Map Box v

GRAPHICS.grob Line Width |1 2] )| GRAPHICS light [.02536e-305 v |
GRAPHICS light Position [26372 v | GRAPHICS.map Line Width 2
GRAPHICS.occupancy Display m ﬂ GRAPHICS.occupancy Radius Ratio m ﬂ
GRAPHICS. quality 5 3| #)|GRAPHICS resize Keep Scale W

GRAPHICS. ruler Style no ruler v ﬂ GRAPHICS. selection Style cross v ﬂ
GRAPHICS stereo Mode Sharp v ﬂ GRAPHICS. store Display v

GRAPHICS.suiface Dot Density [10 2] )| GRAPHICS. surtace Dot Size 2
GRAPHICS surface Probe Radius m ﬂ GRAPHICS transparency m
GROB.arow Radius 0.1 = ﬂ GROB.atom Sphere Radius 4 = ﬂ
GROB.contour Sigma Increment (0.1 o QJ GROB.rel Arow Head 3 o g e
GROB.rel Arrow Size 02 2] )Linewidth 18 3 9)

Shine Style [m ﬁ

!
oK | Apply | Cancel I

Atom Single Style — display style of isolated atoms in the wire mode.

1. "tetrahedron”
2. "cross"
3. "dot"

GRAPHICS.clash Style — choose clash length, strain or length.
GRAPHICS.clip Grobs — enable grob clipping.
GRAPHICS.clip Static —

GRAPHICS.grobLineWidth - relative width of displayed lines of 3D meshes ( grobs ). Also affects the
interatomic distance display.

GRAPHICS.lightPosition — X ,Y and Z posiion of the light source in the graphics window. The X and Y
coordinates are usually slightly@@ beyond the [-1. 1] range where [-1.,1.] is the size of the window, and
the Z position is perpendicular to the screen and is set to 2. (do not make it negative).

GRAPHICS.occupancyDisplay preference controlling if and how the partical or zero atom occupancies are
displayed. The abnormal occupanices are shown as circles around atoms. These following values are
allowed.

"none" # nothing is displayed
"circle" # a circle is displayed
"label" # a circle and a lable with the value (zero values are not shown)

wphE
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GRAPHICS.quality — integer parameter controlling quality (density of graphical elements) of such
representations as cpk, ball, stick, ribbon . Do not make it larger than about 20 or smaller than 1.

GRAPHICS.ruler Style — change ruler from center to side

GRAPHICS.stereoMode — 1. "up—and-down", 2. "line interleaved" 3. "in—a—window"
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*a simple hardware stereo mode for workstations with a horizontal frame splitter. *In the "up—and-down"
mode a longer frame with two stereo images on top of each other is generated and the two halves are thel
superimposed with the splitter. This mode does not require anything from a graphics card, but does requir
a frame splitter. A frame splitter box was connected between a monitor and a graphics card output. This
mode has an unpleasant side effect, the rest of the screen (beyond the OpenGl window) becomes stretche
and the lower part of the screen is superimposed on the top half. *The "line interleaved" mode can be usec
with a new type of frame splitter at the line level. In this case the odd lines from one stereo—image are
interleaved with the even lines of another. The side—effect of this mode is that the intensity is reduced in
half since at each moment one sees only one half of the lines. The splitter device for this mode can be
purchased from Virex (www.virex.com). This mode produces a dark stereo image but is easily available
(requires stereo goggles, e.g. from Virex). *The "in—a—window" mode is used in SGI workstations and in a
Linux workstation with an advanced graphics card supporting a quad graphics buffer. In this mode the
hardware stereo regime applies only to an OpenGl window. This is the best mode but it requires an
expensive graphics card (plus the stereo goggles).

GRAPHICS.surfaceDotDensity — Determines the number of dots per square Angstrom on the graphical
solvent accessible surface.

GRAPHICS.surfaceProbeRadius — An increment to the van der Waals radii of atoms at thich the dotted
atomic surface is calculated. It is used by the display surface command to display dotted van der Waals
surface. If the GRAPHICS.surfaceProbeRadius is set to 1.4 the surface becames equivalent to the solven
accessible surface with a probe of 1.4A

GROB.arrowRadius - a real arrow radius in Angstoms used by the Grob( "ARROW", R_ ) function.
Default: 0.5.

GROB.contourSigmalncrement — a real increment in the sigma level used to re—contour an electron
density map using the make grob m_eds add r_increment command. This parameter is used in the GUI
when plus and minus are pressed.

GROB:.relArrow Size — a real ratio of the arrow head radius to the arrow radius. This parameter is used by
the Grob( "ARROW", R_ ) function. Default: 3.0.

shineStyle — defines how solid surfaces of cpk , skin and grobs reflect light. Possibilities:

1. "white" <— default
2. "color"

The first option gives a more shiny and greasy look.

GRAPHICS.center Follows Clipping — determine the function of center button.
GRAPHICS.clashWidth - relative width of a displayed clash .

GRAPHICS.clip Skin — enable skin clipping.

GRAPHICS.displayMapBox — controls if the bounding box of a map is displayed

GRAPHICS.light — a rarray of 13 elements between 0. and 1. which controls the main properties of
lighting model in GL.

GRAPHICS.mapLineWidth - relative width of lines and dots of a displayed map.

GRAPHICS.occupancy Radius Ratio — preference controlling the radius of the partical or zero atom
occupancies

GRAPHICS.resize Keep Scale

GRAPHICS.selectionStyle — preference for the style in which the graphical selection is shown. The
preference may have the following values.

GRAPHIC.store Display — maintains representation and coloring for an object.
GRAPHICS.surfaceDotSize — Determines the size of the dot on the solvent accessible graphical surface.

GRAPHICS.transparency — Two parameters regulating the transparency of grobs.
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GROB.atomSphereRadius — default radius (in Angstroms) which is used to select a patch on the surface c
a grob.

GROB:.relArrowHead — a real ratio of the arrow head radius to the arrow radius.

lineWidth — the real width of lines used to display the wire representation of chemical bonds.

2.3.1.15.4 GUI Preferences

GUI TAB:

The options contained within the Preferences/Gui tab are described below.

&) System Preferences @

ics Ilmage ] Labels I LigandT ools ] Plot I Ribbon I Shell I System ] Tools 4 l »

-~

GRAPHICS. alignment Rainbow J 2| )|craphics discrete Rainbow [
GRAPHICS. NioCRanbow [ Tl & | GRAPHICS rainbow Bar Style [ 1o bar
GRAPHICS rocking [Yrocking  v| &)|GRAPHICS.rockingRange [1
GRAPHICSrockingSpeed [T 3] )| GUlLdefault LayoutAction  [3D to v
GUI.max Sequence Length [m QJ GUI.sequence Dffset Style ,Wres
GUItable Label Selection [ selectby &t v | )| GUL.table Row Mark Colors [l
GUI.window Layout W @ GUl.workspace Folder Style | molecul

GUIl.workspace Style [m ﬂ GUIl.workspace Tab Style W
MOVIE. codec | v | MOVIE fade Nof Frames ~ [50
MOVIE frame Grab Mode [fived frame time | )| MOVIE. quality 12
MOVIE. quality Auto v SEQUENCE.site Colors —
SLIDE.ignore Background Color [ SLIDE.ignore Fog [
SLIDE.transition | -]

oK | Apply | Cancel I

GRAPHICS.alignment Rainbow — This option controls how alignments are colored by default.

GRAPHICS.NtoC Rainbow — Controls the coloring of structural representation from the N-terminal to the
C-terminal

GRAPHICS.rocking — Controls default rocking motion.
GRAPHICS.rocking Speed — Controls rocking or rotation speed.
GUl.auto Save Interval — Controls auto save period (minutes)
GUI.table Row Mark Colors — Controls colors used for marking tables.

GUl.workspaceTabStyle — Controls the style of ICM-object tabs created in the workspace panel of
ICM GUI.

Movie.fade Nof Frames — Controls number of frames for the fade out option in screenshot movie
making.

Movie.quality — Controls the resoltuion of the movie
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SEQUENCE:.site Colors — Controls coloring of squence sites.
SLIDE.ignore Fog — Fog representations can be ignored in slide preparation if desired.
GRAPHICS.discrete Rainbow -

GRAPHICS.rainbow Bar Style — determines if and where the color bar will appear after a molecule is
colored by an array.

GRAPHICS.rocking Range - real value of rocking range.

GUl.auto Save — auto save on or off

GUlL.max Sequence Length — maximum sequence length displayed in ICM
GUl.workspace Folder Style — Workspace folder style.

MOVIE.frame Grab Mode - with screenshot movie making you can choose either fixed frame time
or real time.

Movie.quality Auto — with screenshot movie making you can allow ICM to control the movie
resolution.

SLIDE.ignore Background Color — Ignore background color when you are making a slide.

2.3.1.15.5 General Preferences
DISPLAY/GENERAL TAB:

Here is a summary of the important options in the DISPLAY/GENERAL Preferences Tab.
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9 ICM Preferences

&
x)

GUI i Ilmage ] Directories l Labels and Fonts l Ribbon I Plot

Quality |20 2 general line Width [1. |
Wire style | chemistry ~|  Single Atoms as | tetrahedion |
Hydrogen Display [ all v | sstickHetatmiZoom [15 ~|
Rainbow Scale | no bar v|  Solid Shine Style | white |

Ball Ratio [1.4 v|  Stick Radius [0.15 |
Selection style | cross v|  Stereo Mode [ ling interleaved |
clashThreshold |0.82 v| Display Style | ribbon+cpk -]
dotSurfaceRadiusincrement | 0.1 ~|  waterRadius [1.4 ~| b
Clash Style | clash v|  clashwidth [2 ~|
Hbond Style | dash >|  hbondwidth [1. -]
grobLinewidth [1. v|  mapLineWidth [1. |
web Browser |netscape Browse !

Ressttodefauts |  Apply | Close | Hep

Quality — controls the quality (density of graphical elements) of such representations as cpk, ball, stick,
ribbon . Do not make it larger than about 20 or smaller than 1. We recommend to make this parameter at
least 15 if you want to make a high quality image. You can also increase the number of image resolution b
making the image window 2,3,4 times larger (in the example below it is 2 times larger) than the displayed
window.

Wire Style — Four different wire styles are available.

Hydrogen Display — Select whether you always want all hydorgens displayed or just—polar hydrogens or
no hydrogens at all.

Rainbow Scale — determines if and where the color bar will appear after a molecule is colored by an array.
Coloring by an array is one of the options of the display and color commands.

"left" <— default choice
"right"

"no text"

"no bar"

PwnNE

Ball Ratio — The ratio of ball and stick radii. This ratio is applied when the styles are switched to xstick
from the GUI xstick toolbar.

Selection Style — Change the graphical display of your selections. Default is a green cross.
Clash Threshold — a clash is defined as an interatomic distance less than a sum of van der Waals radii of

two atoms of interest multiplied by the clashThreshold parameter. For hydrogen bonded atoms, the distan
threshold is additionally reduced by 20% . Default = 0.82
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DotSurfaceRadiusincrement — adius of a probe sphere used to display a dotted surface of a molecule. All
van der Waals radii are expanded by this value. vwExpand=0 corresponds to the CPK surface,
vwExpand=1.4 corresponds to the water—accessible surface. Be aware of the difference between the
waterRadius and vwExpand parameters: waterRadius is used in

* show energy "sf"

 show [area|volume] skin

« display skin while vwExpand is used in

* show [area|volume] surface

« display surface
Default (1.4).

H Bond Style — How do you wish your H-Bonds to be displayed by default? Dashes, Bond Length, Bond
Lenght and Angle.

grobLineWidth - relative width of displayed lines of 3D meshes ( grobs ). Also affects the interatomic
distance display.

general line with - the real width of lines used to display the wire representation of chemical bonds. See
also IMAGE.lineWidth parameter which controls line thickness in molecular images generated by the write
postscript command, and the PLOT.lineWidth which controls the width for the plot command. Default

(1.0)

single atom as - display style of isolated atoms in the wire mode.

1. "tetrahedron”

2."cross"

3. "dot"

The size of the first two representation is controlled by the GRAPHICS.ballRadius parameter and the line width (especially impo

xstickhetatomzZoom - The default ball and stick radii of a ligand can be different. This makes a better
ligand view since the ligand stands out from the surrounding protein atoms.

solid shine style — choose either white or color

Stick Radius - radius (in Angstroms) of a cylinder displayed as a part of stick or xstick graphical
representation of a molecule. Individual (residue—wide) control of stick radii.

Stereo Mode - Select a default stereo mode
Display Style — A default display style can be chosen using a combination of styles.

Water Radius - radius of water sphere which is used to calculate an analytical molecular surface (referred
to as skin) as well as the solvent-accessible surface (centers of water spheres).

clashWidth - relative width of a displayed clash.
hbondWidth - relative width of hydrogen bond display
mapLineWidth — relative width of lines and dots of a displayed map.

2.3.1.15.6 Image Preferences

IMAGE TAB:

Here is a summary of the important options in the IMAGE Preferences Tab.
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€) System Preferences * @@

] Labels | Piot | Ribbon | Shell | System |
IMAGE. always Raise r IMAGE.bond Length2D m g ]
IMAGE. color v IMAGE.compress v
IMAGE.gamma Correction m ﬂ IMAGE .generate Alpha [
IMAGE line Width 3] #MaGEinewid 2 3 @)
IMAGE . orientation m g IMAGE. paper Size [W ﬂ
IMAGE. previewer m ﬂlMAGEpreview Resolulionm ﬂ
IMAGE. print loc | &) IMAGE printerDP! EC 2
IMAGE. scale 0 2 O MaGEstercosnge 6 3] @) —
IMAGE .stereo Base ’m ﬂ IMAGE . stereo Text v
IMAGE. wiite Scale i 39
=
oK | Apply | Cancel |

IMAGE.color - logical to save color or black_and_white ('bw") images.

IMAGE.gammacCorrection - real variable to to lighten or darken the image by changing the gamma
parameter. A gamma value that is greater than 1.0 will lighten the printed picture, while a gamma value th:
is less that 1.0 will darken it.

IMAGE.lineWidth - this real parameter specifies the default line width for the postscript lines.
IMAGE.orientation — image orientation.

IMAGE.previewer — a string parameter to specify the external filter which creates a rough binary (pixmap)
postscript preview and adds it to the header of the ICM—generated high resolution bitmap or vectorized
postscript files saved by the write image postscript, and write postscript , respectively .

IMAGE.print — unix command for printer.

IMAGE.scale - real variable. If non zero, controls the image scale with respect to the screen image size.

IMAGE.stereoBase — real variable to define the stereo base (separation between two stereo panels) in the
write image postscript and write postscript command.

IMAGE.writeScale - an integer parameter used to increase the image resolution in the Quick Image
Write tool.

IMAGE.bondLength2D - real length of a chemical bond (in inches) in chemical 2D drawings upon the
Copy Image command.

IMAGE.compress - logical to toggle simple lossless compression, standard for .tif files. This compression
is required to be implemented in all TIFF-reading programs.

IMAGE.generateAlpha - logical to toggle generation of the alpha (opacity) channel for the SGI rgb, tif
and png image files to make the pixels of the background color transparent.

IMAGE .lineWidth2D - integer thickness of bonds in chemical 2D drawing upon the Copy Image
command. This is useful for cutting and pasting from ICM to external documnents.

IMAGE.paper Size — specify paper size.

IMAGE.previewResolution — integer resolution of the rough bitmap preview added to the vectorized
postscript file in lines per inch.
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IMAGE .printerDPI - this integer parameter the printer resolution in Dot Per Inch (DPI). Important for the
write image postscript command.

IMAGE .stereoAngle — real variable to define stereo angle (relative rotation of two stereo images) in the
write image postscript and write postscript command.

IMAGE .stereoText — logical to make text labels for only one panel or both panels of the stereo diagram.

2.3.1.15.7 Font Preferences

LABEL FONT TAB:

9 System Preferences * @@
Bonds I Directories I Graphics I Gui I Image | Labels IF'Iot I Ribbon I Shell I System I
-
Atom Label Style &) GRAPHICS atom Label Shit [0 <] &) )
GRAPHICS. display Line Labels W GRAPHICS.font Color e ~| )
GRAPHICSfortLine Spacing [T 2] #)|GRAPHICSfortScale  [1 2| &)
GRAPHICS res Label Drag [~ GRAPHICS.resLabelShit [0 2| &)
GRAPHICS . site Arrow v GRAPHICS site Label Drag v
Show Res Code In Selection W Res Label Shift EE 2
Res Label Style (45 v] &)|SITE label Offset - 39N
SITE label Style [name | )| SITE.wiap Comment 2]
Var Label Style m g .
El
0K | Apply | Cancel |

atomLabelStyle style of atom labels invoked by clicking on an the atom label button.

GRAPHICS.displayLineLabels — enables/disables the display of edge lengths (inter—point distances) of a
grob generated with the Grob( "distance" .. ) function.

GRAPHICS.font Line Spacing — Change the spacing between lines in labels.

GRAPHICS.resLabelDrag - if yes, enables dragging of the displayed residue labels with the middle
mouse button.

GRAPHICS. site Arrow — Highlight sites with an arrow yes or no.

Show Res Code In Selection — When you make a selection the icm selection language will be displayed
when you right click on the selection.

Res Label Style — Default residue label style.
SITE.label Style — Default label sites style.
Var Label Style — Default label variable style.

GRAPHICS.atomLabelShift — a non—negative integer number of spaces preceding an atom label. This
parameter is useful for displaying labels next to a solid representation,

GRAPHICS.fontColor — set font color

GRAPHICS.font Scale — set font size
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GRAPHICS:.site Label Shift - GRAPHICS.resLabelShift a non—negative integer number of spaces
preceding a site label.

GRAPHICS. site Label Drag - if yes, enables dragging of the displayed site labels with the middle mouse
button.

Res Label Shift — a non—negative integer number of spaces preceding a residue label. This parameter is
useful for displaying residue labels next to a solid

SITE.labelOffset — (default 5. A) the real offset of the site label with respect to the residue label atom.

SITE.wrap Comment — Number of characters per comment line.

2.3.1.15.8 Plot Preferences

9 System Preferences * @@
Bonds I Directories I Graphics I Gui l Image ] Labels | Plot IFIibbon ] Shell I System l
PLOT.color v PLOT.date r —
PLOT.diaw Tics ™ PLOT font [TimesBold  v| &)
PLOT fontSize  [10 2] #)|PLOTIsbelFort [ TimesRoman v | &)
PLOT line Width ~ [1 3] #)|PLOTogo v
PLOT mark Size  [1 3] #|PLoTorentation [potrat v | &)

“ile=- %Zs v

PLOT.paperSize | Letter (35x11in)  +| Q]PLUT.previewer 1%d -

PLOT.rainbow Style [ blue/white/red v | 2, PLOT series Labels | right v ﬂ
PLOT. Yratio  [0.7 3] 9

I~
oK | Apply Cancel I

PLOT.color — logical to generate a color plot. Usually it does not make sense to switch it off because your
b/w printer will interpret the color postscript just fine anyway.

PLOT.draw Tics logical yes or no

PLOT.fontSize real font size. Any reasonable number from 3. (1 mm, use a magnifying glass then) to 96.
PLOT.lineWidth - real line width for graphs (not the frame and tics)

PLOT.markSize - real mark size in points. Allowed mark types: line, cross, square, triangle, diamond,
circle, star, dstar, bar, dot, SQUARE, TRIANGLE, DIAMOND, CIRCLE, STAR, DSTAR, BAR.
Uppercase words indicate filled marks.

PLOT.paper Size - preference to specify plor paper size

PLOT.rainbowStyle — preference defining the color spectrum used by the plot area command.
PLOT.Yratio - real aspect ratio of the ICM plot frame. Using link option of the plot command is
equivalent to setting this variable to 1.0. If PLOT.Yratio is set to 0. , the ratio will be set automatically to
fill out the available box optimally.

[PLOT.date} — display date on plot

PLOT.font — preference for the title/legend font.

PLOT.labelFont — preference for the data point label font.
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PLOT.logo - logical switch for the ICM-logo on the plot.

PLOT.orientation — preference for the plot orientation.

PLOT.previewer — command to local ps viewer

PLOT.seriesLabels — preference to indicate position of a series/color legend inside the plot frame.

2.3.1.15.9 Ribbon Preferences

9 System Preferences * @@
Bonds I Directories I Graphics I Gui ] Image I Labels ] Plot | Ribbon ISheII [ System ]
Combo Display Style ETTSN | £)|GRAPHICS.dnaBallRadius [04 2] &) .
GRAPHICS.dnaRibbon Ratio [0 3] #)|GRAPHICS.dnaRibbonwidth[12 3| &)
GRAPHICS. dna Ribbon Worm [ GRAPHICS.dna Stick Radus (04 3] &)
GRAPHICS.dnaWom Radius (08 3] #)|GRAPHICS.ibbonRatio  [03° 2| &)
GRAPHICS.ibbonWidth  [0.2 3] #)|GRAPHICS.ibbonwWom [ |

GRAPHICS.worm Radius ~ [0.3 <] #)|Ribbon Color Style slignment | &| )
Ribbon Style ribbon v 2]

El
0K | Apply | Cancel I

Combo Display Style — select ribbon-cpk, atoms, ribbon-ligand, chemical

GRAPHICS.dnaRibbonRatio - real ratio of depth to width for the DNA ribbon .

GRAPHICS.dnaRibbonWorm - logical which, if yes, makes the DNA backbone ribbon round, rather than
rectangular. Default: no

GRAPHICS.dnaWormRadius - real radius of the worm representing bases in DNA ribbon .
GRAPHICS.ribbonWidth - real width of the protein ribbon .

GRAPHICS.wormRadius - radius of coiled segments (i.e. those where the secondary structure is marked
as " ") of a polypeptide chain in ribbon representation. Default (0.3).

Ribbon Style - specifies default style when ribbon is displayed.

GRAPHICS.dnaBallRadius — DNA bases in ribbon representation are shown as balls controlled by this
real parameter.

GRAPHICS.dnaRibbonWidth - real width (in Angstroms) of the DNA ribbon .
GRAPHICS.dnaStickRadius - real radius of the sticks representing bases in DNA ribbon .
GRAPHICS.ribbonRatio - real ratio of depth to width for the protein ribbon .

GRAPHICS.ribbonWorm - logical parameter, if yes, makes the ribbon round, rather than rectangular.

ribbonColorStyle -

- sets the ribbon coloring scheme.

1="type" default. colors by secondary structure type or explicit color

2 ="NtoC" colors each chain gradually blue-to-red from N- to C- (or from 5' to 3' for DNA)

3 ="alignment" if there is an alignment linked to a protein, color gapped backbone regions gray

4 = "reliability" 3D gaussian averaging with selectSphereRadius of alignment strength in space

If ribbonColorStyle equals to 4, the conserved areas will be colored blue, while the most divergent will be red, and the intermedi
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2.3.1.15.10 Shell Preferences

€) System Preferences * @@

Bonds I Directories I Graphics ] Gui ] Image I Labels ] Plot I Ribbon | Shell ISystem I

Clash Threshold m 9‘ Map Atom Margin m QI ]
Map Sigma Level m QI Max Color Potential m Q,
Mnconf m 2‘ Mn Solutions m 2,
lem Prompt [m ﬂ Real Format m 2,
Select Min Grad m 2] Water Radius m Q]

-]
oK | Apply | Cancel |

Clash Threshold — a clash is defined as an interatomic distance less than a sum of van der Waals radii of
two atoms of interest multiplied by the clashThreshold parameter.

Map Sigma Level - (in Rmsd values over the mean value). Margin value used for making graphical object:
contouring the 3D density map .

Mnconf — maximal number of conformations in the conformational stack . The stack stops growing after
this number is achieved and starts replacing representative conformations with higher energy values by ne
conformations with superior energies, if the latter are found.

Icm Prompt — defines the ICM—prompt string.

Select Min Grad — default minimal gradient vector length for gradient atom selection ( a_//G). This
parameter is also used by the montecarlo fast command, which requires a value of 2. to 10. for optimal
performance.

Map Atom Margin — Margin in Angstoms around selected atoms. The margin is added to the positional
boundaries to define a submap index box in the Map ( map_source , as_ ) function.

maxColorPotential — local electrostatic potential in kcal/e.u.charge units at which the surface element is
colored by extreme red or extreme blue. All higher values will have the same color. This absolute scaling i
convenient to develop a feeling of electrostatic properties of molecular surfaces.

mnSolutions — this parameter limits the number of hits retained by the program after a search.

Real Format - format of real numbers

Water Radius - radius of water sphere which is used to calculate an analytical molecular surface
system—preferences{FTP.createFile, FTP.proxy, GUl.max Nof Recent Files, GUI.splash Screen Image,
HTTP.support Cookies, HTTP.user Agent, Beep, Max File Size Mb, USER.friends, USER.organization,
FTP.keep File, GUl.enumberation Memory Limit, GUl.splash Screen Delay, HTTP.proxy, Http Read

Style, Force Auto Bond Typing, USER.email, USER.full Name, USER.phone} h4—— System Preferences
{System Preferences}
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€) System Preferences * @

Bonds I Directories I Graphics I Gui ] Image I Labels ] Plot | Ribbon l Shell | System I
FTP.create File [ FTP.keep File [ =
FTP.proxy [—L] GUI.enumeration Memory Limit m ﬂ
GUI.max Nof Recent Files m QI GUI.splash Screen Delay m ﬂ
GUI.splash Screen Image [—L] HTTP.proxy ,—LI
HTTP.support Cookies [ HTTP.timeout m ﬂ
HTTP.user Agent [ﬁ Http Read Style m ﬂ
Beep v Force Auto Bond Typing [
Mas File Size Mb G0 3] #)|USER.emai ]
USER. friends [ ~] USER.full Name [+ e
USER.organization [m USER.phone ,—Ll
Ei
oK | Apply | Cancel |

FTP.createFile -

FTP.proxy — string path to the proxy server for connections through firewall. Default: " (empty string).
GUlL.max Nof Recent Files — maximum number of recent files stored.

GUL.splash Screen Image - path to splash image displayed on startup

HTTP. support Cookies — http support cookies yes or no

HTTP.user Agent — client application used within a particular network protocol for www

Beep — warning beep yes or no

Max File Size Mb — Maximu file size in MegaBytes that can be loaded into ICM.

USER:.friends

USER.organization

FTP.keep File — (default no ). If yes, the temporary file is kept in the s_tempDir directory. Otherwise the
file is deleted.

GUIl.enumberation Memory Limit — memory limit for enumeration operations.
GUL.splash Screen Delay

HTTP.proxy — string for HTTP server for connection through firewall
HTTP.timeout - timeout in seconds

Http Read Style icm or lynx

Force Auto Bond Typing — yes/no

USER.email, USER.full Name, USER.phone
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2.3.1.16 Recent Files
Recently viewed projects and files can be easily downloaded from the "Recent Files" option. To access
this:

« Select File/Recent Files.
« Select the desired project by clicking on it once.

2.3.1.17 Recent PDB Codes

Quickly retrieve and display PDB structures that have recently been viewed.

* Select File/Recent PDB Codes
* Select desired PDB code by clicking on it once and it will be loaded into the graphical display.

2.3.1.18 Quit

Need to close down ICM - no problem. You do one of the following:

1. Select File/Quit. ICM will quit without saving files.
2.Save and Click X at the upper right corner of the ICM window.
3. Type quit in the terminal window.

NOTE: You may want to save the icm session as an ICM Project file before quiting.

2.3.2 Edit Menu

Edit Yiew Bioinfo Tools Homology Chemistry Dock:

x

Delete &ll

Select All Ctrl+a,
@ SearchinWorkspace Ctrl+Shift+F -
J Sel )
. Invert Selection "
. Clear Selection
x Neighbours...
¥ Undo Ctil+Z
W Fedo Ctrl+R

Restore Recent Backup
Fos FDB Search.. |

PDB Search by Field...

PDE Search by Sequence Pattemn...

PDB Search by |dentity...

PDE Search by Homology

Search with External Sequence...

Ligand Tools >
&, Ligand Editor Preferences

2.3.2.1 Delete

This option will delete anything that is selected.
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2.3.2.2 Delete All

This option will delete everything e.g. sequences, structures, tables ... Use with care!

2.3.2.3 Select All

This option will select everything e.g. sequences, structures, tables...

2.3.2.4 Search in Workspace

This option allow you to search for a particular text in the workspace

2.3.2.5 Selection

This option allows you to make a precise selection either by neighbors or specifying a particular atom or
neighbor. Click on the tabs to jump between selection levels.

2.3.2.6 Invert Selection

This option will select everything that is not currently selected.

2.3.2.7 Clear Selection

This option will remove all selections. For more information on selections see the Making Selections
Chapter.

2.3.2.8 Neighbor Selection

This option will allow you to select neighboring atoms. For more information see the Select

Neighbors section in the Selections Chapter.

2.3.2.9 Undo

Due to the complexities of working in an internal coordinates environment not everything can be undone o
redone. Certain things like coloring and representations can be undone or redone.

2.3.2.10 Redo

Due to the complexities of working in an internal coordinates environment not everything can be undone o
redone. Certain things like coloring and representations can be undone or redone.

2.3.2.11 Restore Recent Backup

ICM periodically makes a backup of your ICM project. If for whatever reason you lose an ICM session and
you want to load the backup for the file use:

Edit/Restore Recent Backup

2.3.2.12 PDB Search

See PDB Search Tab
2.3.2.13 PDB Search by Field

See PDB Search Tab
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2.3.2.14 PDB Search by Identity

See PDB Search Tab
2.3.2.15 PDB Search by Homology

See PDB Search Tab

2.3.2.16 PDB Search with External Segeuence

See PDB Search Tab
2.3.2.17 Ligand Tools

See the ligand editor section of the manual.

2.3.2.18 Ligand Editor Preferences

See the ligand editor section of the manual.

2.3.3 View Menu

View Menu

View Bioinfo Tools Homology Chemistry
Undisplay All
Clear Display and Planes

Selection Level »
Selection Mode »
FOG Fog Ctrl+D
[S] side-by-Side Stereo Ctrl+S
¢ Hardware Stereo Alt+S
E Full-screen Alt+F
Perspective Clrl+Alt+P
A FullScene Antialias ~ Ctil+Alt+4,
W@ High Qualy
X EasyRotate
‘ Shadows
Animate View »
Drag Res Labels (MdMB)

v Antialias Lines
Color Background
@& Save Viewpoint...
Center
Electrostatic Potential...

Macro Shape...

Select by Purple 3D Box

2.3.2 Edit Menu

View Buttons

—
MBawEHOAP S & =

i
T
1+ Clipping tools

e
+

Clip meshes T
e Lock mesh clipping
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2.3.3.1 Undisplay All

To undisplay everything currently displayed in the graphical display
* View/Undisplay All

Note For more details on displaying structures please see the GUI Overview chapter.

2.3.3.2 Clear Display Planes

To clear the display and planes

« View/Clear Display and Planes

NOTE: For more details on planes please see the sections on clipping tools and mesh
clipping.

2.3.3.3 Selection Level
There are four levels of selection — atom, residue, molecule and object. For more details on selections
please see the Making Selections section.
2.3.3.4 Selection Mode
There are four different ways to make selections — new, add, remove and toggle. For more details on
selections please see the Making Selections section.
2.3.3.5Fog
Fog Toggle(Ctrl + D) : this feature creates a fog—like environment for your object, so that the part of your
structure that is closer appears clear and the distant parts are faded as if they are in fog. The clipping
planes control the point at which the fog begins.

 View/Fog
2.3.3.6 Side-by-Side Stereo
Side—-by-side stereo toggle(Ctrl + S) : this feature allows you to view your structure in 3D form without
any 3D goggles.

* View/Side-by-Side Stereo
2.3.3.7 Hardware Stereo
Hardware stereo toggle(Alt + S) - if you have 3D goggles and you wish to view your structure in 3D
form, this feature will allow you to do so.

* View/Hardware Stereo
2.3.3.8 Full Screen
Full screen toggleAlt_F — this makes your graphical display fill the entire screen. If you wish to exit this
mode, press escape.

* View/Full Screen
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2.3.3.9 Perspective
Toggle perspective Ctrl_P this will add perspective to your structure, enhancing depth in the graphical
display.

* View/Perspective
2.3.3.10 Full Scene Antialias
Anti—aliasing is the technique of minimizing the distortion artifacts known as aliasing when representing a
high-resolution signal at a lower resolution. Always use this option before making high resolution
images.

* View/Full Scene Antialias
2.3.3.11 High Quality
Toggle High Quality: this option will give your ICM object better resolution and higher quality. The
change in quality is most visible at a high magnification. However, if your object is very large, this feature
could slow down your program.
Always use this option before making high resolution images.

* View/High Quality
2.3.3.12 Easy Rotate
Toggle easy rotation: this feature is necessary if your structure is very large or perhaps your computer
cannot quickly rotate it. It will prevent your structure from fully loading each time you rotate it,
therefore speeding up the process.

« View/Easy Rotate
2.3.3.13 Shadows

* View/Shadows
OR

select the shadow button shown below.

Toggle shadow

ox ¥
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2.3.3.14 Sketch Accents
To make images as shown below use:

» View/Sketch Accents

I

<
-

-

g@“

\

(&
-
2.3.3.15 Animate View

This tool is described in more detail in the Molecular Animations and Transitions section.

2.3.3.16 Drag Res Labels

To change the location of your residue label:

« Select View/Drag res labels.
« If your mouse has a middle mouse button, then click on handle (as shown) of the label you wish tc
move, and drag it to your desired area.

Click on
this area
to drag
your
label.

—dvabel

« If your mouse has no middle mouse button, then click on the Translation icon on the toolbar, and
click on the handle (as shown) of the label you wish to move, and drag it to your desired area.

The +/- buttons on the side of the Residue and Atom buttons will shift the label. There are also other
residue label move options available when you click and hold the residue label button. These options
include Shift to Sidechain Tips, Shift to Calphas, and Restore Positions

2.3.3.17 Antialias Lines

Use this option to activate antialias lines. It is recommended to leave this option selected.
* View/Antialias Lines

2.3.3.18 Color Background

To change the background color

« View/Color Background
* Select a color from the panel and press OK.

This option is also in the more convenient display tab.
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2.3.3.19 Save Viewpoint

It is possible to store a current view using the button shown below.

B e EHDO K| =

Store Current View

Click on the button and the current view will be stored so that you can view it later. A data entry box will
be displayed asking you to name the view. All stored views can be found in the ICM workspace as shown
below.

—<Q views (5 items)
. leview_ligand_docked

_-view_binding_patch

* Double click on the view in the ICM Workspace to display it.

A number of view display options are available by right clicking on the view in the ICM workspace as
shown below.

--a views (5 items)
view_ligand_docked

Select
-view_hinding_site see
view] Set View
~\iewe Set View Smooth

i view_hinding_patch % Delet
n ohjects (1 items) e

SBllem  XRay 1504 Renams |
—-— o a— g

Store current view right click menu

The option in the right click menu called "set view smooth" returns to the view slowly showing the
trajectory between the original view and the current one.

2.3.3.20 Center

To center on an object displayed in the graphical display

* Make a selection on the region on which you wish to center on.
« Tools/Center (or use the center button on the right hand-side of the graphical display).

2.3.3.21 Electrostatic potential

This option generates the skin representation of the molecular surface colored according to the electrostat
potential calculated by the REBEL method (hydrogen atoms are ignored). REBEL is a method to solve the
Poisson equation for a molecule. REBEL is a powerful implementation of the boundary element method
with analytical molecular surface as dielectric boundary. This method is fast (takes seconds for a protein)
and accurate. REBEL stands for Rapid Exact—-Boundary ELectrostatics. The energy calculated by this
method consists of the Coulomb energy and the solvation energy

In order to color the skin of your molecule by electrostatic potential:
« Select View/Electrostatic potential.

« Enter the potential scale value. This is the local electrostatic potential in kcal/e.u.charge units at
which the surface element is colored by extreme red or extreme blue. All higher values will have
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the same color. This absolute scaling is convenient to develop a feeling of electrostatic properties
of molecular surfaces.
« Areas colored blue represent positive areas and red represents negative areas.

2.3.3.22 Macro Shape

A macroshape allows easy viewing and manipulation of a structure. A macroshape representation is ideal
for large structures which allows the user to easily identify important regions of the structure and facilitate
the return to the 'standard’ view of a particular molecule. The level of detail displayed in the macroshape
can be controled by changing the number of harmonics, gridStep, and, contour level.

 View/Macro Shape

2.3.3.23 Select by Purple 3D Box

An alternative way to make a make-selection{selection} is to use the purple 3D box. To do this:
 Select the display tab and the purple box button
« View/ Select by Purple 3D Box
» The atoms contained within the purple box will be selected.

2.3.4 Bioinfo Menu

The tools in the Bioinfo Menu are described here

2.3.5 Tools Menu - Xray

Note: Click Next (top right hand corner) to navigate through this chapter. Headings are listed on the left
hand side (web version) or by clicking the Contents button on the left—hand—side of the help window in
the graphical user interface.
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Tools Menu [ Xray

!

T'ools Homology Chemistry Docking MolMechanics Win
+

3D Predict »
Analysis »
Superimpose  »

Table »

Crystallographic Neighbor...
Crystallographic Cell
BioMolecule Generator

Get Electron Density Map...
Map's Original Cell...

Contour Electron Density...

Convert Xray Density to Grid...

2.3.5.1 Crystallographic Neighbor

See Crystallographic Neighbor

2.3.5.2 Crystallographic Cell

See Crystallographic Cell

2.3.5.3 Biomolecule Generator

See Biomolecule

2.3.5.4 Get Electron Density Map

See Load Electron Density Map

2.3.5.5 Map's Original Cell

See Load Map's Original Cell

2.3.5.6 Contour Electron Density Map

See Contour Electron Density Map

2.3.5.7 Convert Xray Density to Grid

See Convert Xray Density to Grid

2.3.6 Tools Menu — 3D Predict

2.3.5 Tools Menu - Xray
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Tools /3D Predict

Tools Homology Chemistty Docking MolMechanics

| iy » WS e o8 0w s

v v

: 3D Predict » Assign Helices and Strands

Analysis » Protein Health
Superimpose  » Local Flexibility...
Table » Protein Interface by ODA...

icmPocketFinder...

2.3.6.1 Assign Helices and Strands

See Assign Helices and Strands

2.3.6.2 Protein Health

See Protein Health

2.3.6.3 Local Flexibility

See Local Flexibility
2.3.6.4 Protein Interface by ODA

See Predict Protein—Protein Interfaces

2.3.6.5 icmPocketFinder
See Identify Ligand Binding Pockets

2.3.7 Tools Menu - Analysis

Note: Click Next (top right hand corner) to navigate through this chapter. Headings are listed on the left
hand side (web version) or by clicking the Contents button on the left—hand—side of the help window in
the graphical user interface.
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Tools Homology Chemistry Docking MolMechanics Window

R B I W B e E

ligand Y movie
a "

| Kray >
i 3D Predict »

: C =
' Find Related Chains...
: Superimpose b RMSD
Table 4 Contact Areas...
i @a Chemical Search Closed Cavities...
i © Molecular Editor Surface Area...
Distance
Planar Angle...
Dihedral &ngle...
Ramachandran Plot Interactive...
Ramachandran Plat Export...

2.3.7.1 Find Related Chains

See Find Related Chains
2.3.7.2 RMSD

See Calculate RMSD

2.3.7.3 Contact Areas

See Calculate Contact Areas

2.3.7.4 Closed Cavities

See Closed Cavities

2.3.7.5 Surface Area

See Surface Area

2.3.7.6 Distance

See Measure Distances

2.3.7.7 Planar Angle

See Measure Planar Angle

2.3.7.8 Dihedral Angle

See Measure Dihedral Angle
h4 —— Ramachandran Plot Interactive {Ramachandran Plot}  REQUIRES(P)

See Ramachandran Plot
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2.3.7.9 Export Ramachandran Plot

See Ramachandran Plot Export

2.3.8 Tools Menu — Superimpose

Tools [ Superimpose

l

T:ols Homology Chemistry Docking MolMechanics Windows Help

| Kray »

3D Predict  »

Analysis » (&3
“ Display and Select Proteins for Superposition...
- Table » Prateins by 30

Two Proteins
Multiple Proteins

Arrange as Gnd

2.3.8.1 Display and Select Proteins for Superposition

See Protein Superposition

2.3.8.2 Proteins by 3D

See Superimpose Proteins by 3D

2.3.8.3 Multiple Proteins

See Superimpose Proteins by 3D

2.3.8.4 Arrange as Grid

See Superimpose Proteins by 3D

2.3.9 Tools Menu - Extras
2.3.9.1 Plot Function

To plot a function:

 Tools/Extras/Plot Function

« Enter the Function(x) eg Sin(x)

* Enter the starting value of x (From).

 Enter the end point of x (To).

 Enter the number of points (N points).

« Click OK and your plot will be displayed next to a table of values for your function.

2.3.10 Tools Menu — Table
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2.3.10.1 Build Prediction Model

Learn and Predict tools are described here.
2.3.10.2 Predict
Learn and Predict tools are described here.

2.3.10.3 Cluster Set

This is described in the cluster section of the Working with Tables Chapter.
2.3.10.4 Sort Table
There are a couple of ways to sort a chemical table. You can right click on the a column header and select
sort or you can use the option in the menu Chemistry/Sort Table.
* Read a chemical table into ICM.

* Select the columns by which you wish to sort by as shown below.
« Select Ascending or Descending and for each sort by option and then click OK

9 Sort Table @
Table | drug_groups 4

Sort By I mol ﬂ ¢ Ascending " Descending
Then By I IDX LI (¢ Ascending ¢~ Descending
Then By I Molweight LI ¢ Ascending (" Descending

Ok | Cancel

2.3.10.5 Merge Two Sets

To merge two tables:

* Read the two tables into ICM.

« Tools/Table/Merge Two Sets

« Select the first table from the drop down list (Table A) and the column you wish to use to merge
the table by.

« Select merge method 1. inner — only molecules present in BOTH A and B tables are kept; or 2.
left ALL rows of A are kept ; or 3. right ALL rows of B are kept.

* Select the second table from the drop down list (Table B) and the column you wish to use to
mergethe table by.

« Enter a name for the output table.

* Click OK and a new table will be displayed.
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9 Merge Two Sets @@

Table & ricinLigands2D_tauto_1_tauto ji by Column mol v
¢ inner " left " right
Table B I ricinLigands2D_tauto LI by Column mol v
Result Name [T_join |
Hint

inner - only molecules present in BOTH & and B tables are kept
left - ALL rows of & are kept
right - ALL rows of B are kept

Ok | Cancel Help

2.3.10.6 Add External Columns

To add external columns to a table:

» Read at least two tables into ICM - the table you want to add to and the table you want to add the
column from.

 Tools/Table/Add External Columns

« Enter the target table name and the column you wish to match each table by.

« Enter the source of the new column (Other table and column name)

* Choose to add "all the columns" from the source or "overwrite matching columns" or select the
columns you want to add by selecting the "choose column" option.

2.3.10.7 Append Rows

To append rows from one table to another one:

* Read at least two tables into ICM - the table you want to add to and the table you want to add the
column from.

« Tools/Table/Append Rows

 Enter the name of the Target Table (where you will append).

» Enter the name of the Source Table (where you will append from).

2.3.11 Tools Menu — Chemical Search

Chemical searching is described in the Chemistry chapter here.

2.3.12 Tools Menu — Molecular Editor

The molecular editor is described in the Chemistry chapter here.

2.3.13 Homology Menu

The options in this menu are described in the Homology Modeling Chapter.

2.3.14 Chemistry Menu

The tools in the Chemistry menu are described here.
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2.3.15 Docking Menu

The tools in the Docking menu are described in the Docking chapter.

2.3.16 MolMechanics Menu

MolMechanics Windows Help
ICM-Convert »
Optimize H His Asn,GIn,Pro...
Regularization...

Edit Structure >
MMFF >
Minimize »
Sample Loop...

View Stack

Energy Terms...

2.3.16.1 ICM Convert

See Molecular Mechanics Chapter.

2.3.16.2 Optimize H,His,Asn,GlIn,Pro

See Molecular Mechanics Chapter.

2.3.16.3 Regularization

See Molecular Mechanics Chapter.

2.3.16.4 Impose Conformation

See Molecular Mechanics Chapter.

2.3.16.5 Edit Structure

See Molecular Mechanics Chapter.

2.3.16.6 MMFF

See Molecular Mechanics Chapter.

2.3.16.7 Minimize

See Molecular Mechanics Chapter.

2.3.16.8 Sample Loop

This option is described in the Loop Modeling section.
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2.3.16.9 Generate Normal Mode Stack

See Molecular Mechanics Chapter.

2.3.16.10 Stack

See Molecular Mechanics Chapter.

2.3.16.11 GAMESS

See Molecular Mechanics Chapter.

2.3.16.12 Energy Terms

See Molecular Mechanics Chapter.

2.3.17 Windows Menu

This menu allows you to choose the windows you wish to display. The windows which open automatically
when you first open GUI are shown in the Default GUI section. Other windows can be displayed by
selecting the windows menu. For example, if you have loaded a table but cannot see it in the GUI it may b
because the Tables option in the window menu hasnt been selected.

To add or remove windows from the GUI display select the ‘window menu'. Other windows not included in
the default display such as tables and alignments can be added.

| have windows open everywhere - Please bring some order.

nics | Windowls Help

w =

0
b (e
f =
g

v

v

Where is my Table? —v
v

v

v
v
Check and Uncheck —v

Default Layout
Slide Layout

T ables->Main
Alignments->Main
3D Graphics->Main
Display Panel
Terminal
Alignments

Tables

3D Graphics

Htrnl Documents
Backaround jobs
Workspace Panel
File Operations
Selection Tools

View Tools

v Graphic Layers

<

<

<

Move Tools
Clip Tools

Misc Tools

‘ |

=

What do you want in the main window?

—— All the buttons

To return to the default display option select the 'Default layout' option in the windows menu.
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OR

Click the default layout icon.

B Tables->Main
t; Alignments->Main
$@ 3 GiaphicsoMain - | Some options can be accessed at the
2 Default Layout bottom of the GUI.

D Slide Layout

o|[FT"E
2.4 Tab Guide

In this section we describe the contents of the tabs in the graphical user interface.

€ pep Molsoft icm 3.7-2a [NewProject *] (1 object)

hemistry Docking  MolMechanics  Windows  Help

Bl EHD AR T F 71

Workspace Panel

no selection

_@obecs| 1ab Options

=@ pep “TTTTCT
+Flm 1

2.4.1 Display Tab

The display tab contains tools for a variety of functions including — structural representations,
coloring, labeling and superposition. This tab is shown below.

,‘W;’W‘WV—\
Wl | £ @) @ aller st | BT m | mrerm @) | ] ot ] @lts | G| /sl

2.4.2 Light Tab

light tab Save light settings
display ight " labels Y pdb search Y meshes Y movie l
Shine Ambient  Diffuse Spec Alpha A-Bright X Y o
—— ==+ 2|8
Drag to change settings Set default light settings

The options in this tab are described in the Lighting Section.

2.4.3 Labels Tab
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Labels Tab

display light abels Y pdb search Y meshes Y movie
afssja0 5] | 3] Gl )|
! I

Text Labels Distance Labels

The options in this tab are described in the labels section of this manual.

2.4.4 PDB Search Tab

Instructions on how to use this tab can be found in the Search PDB section.

2.4.5 Meshes Tab

Click on the tab button entitled 'meshes' and three different graphical display tools are available for you to
use. The three displays are surface, meshes and macroshape and are collectively referred to as meshes.

[ display Y labels Y analysis Y pdb search ¥ meshes ' movie

AN clectiostatic. 44| | -all- 'I = ‘ N8 Fstep|0. v|V color MacroShape |

l l |

surfaces meshes macroshape

The benefits and applications of each display are described in the section.

2.4.6 Movie Tab

The options in this tab are described in the View Defined Movie Making section of the Movie
Making Chapter.
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2.4.4 PDB Search Tab
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3 Working with Protein Structures

Note: Click Next (top right hand corner) to navigate through this chapter. Headings are listed on the left
hand side (web version) or by clicking the Contents button on the left—hand-side of the help window in
the graphical user interface.

In this chapter we describe how to work with protein structures. We describe how to read them into ICM
and display key features of the structure such as the ligand binding pocket and hydrogen bonds. We also
teach how to convert a PDB file into an ICM object which is a critical operation if you want to perform any
energy related task such as docking, displaying h—bonds etc...

3.1 Searching the PDB

The PDB search tab provides easy access to the PDB database. You can use keyword searching or type |
the PDB code you are interested in. An asterisk (*) wildcard can be used to list all the pdb files currently
available in the protein databank. Different fields can be searched by using the drop down arrow as shown
below. More advanced PDB search tools and how to use the PDB search result table are described in the
section entititled Searching the PDB.

PDB Search Tab
[ display \/ light \/ labels \/ meshes\[ seclsrch \/ ligand \m

PDEB Search v v

Once a search is complete a table of PDB files relating to your search query will be displayed. To view the
PDB file in 3D in the graphical display double click on a row in the PDBSearchResults table.

NOTE: If you have a PDB structure already saved you can read it into ICM by going to the File Menu
and selecting Open. PDB files that have been viewed previously can be loaded using File/ Recent PDB
Codes.

3.1.1 Searching the PDB

Protein structures solved by X-ray crystallography, NMR or other experimental methods are stored in the
Protein Data Bank (PDB). These structures can be easily accessed, displayed and analyzed using ICM.

There are a number of different ways to find a structure from the PDB database and load it into ICM: You
can query the PDB using the following options:
3.1.1.1 Query PDB by Keyword or PDB Code

Query by Keyword of PDB Code
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* Click on the PDB search tab.

 Enter the PDB code or search string.

* Click on the search button to run the search.

« A list of related PDB entries based on your search will be displayed in the PDBSearchResults
table of the graphical user interface.

PDB Search Tab

[ display \/ light \/ labels \/ meshesv search \/ ligand \/ mo

PDEB Search v v Click here to
search

Type search string or PDB Code here

Or

« Select Edit/PDB search and the "Find PDB Entries by Keyword" data entry window will be
displayed.

 Enter a keyword or PDB code into the Keywords data entry field.

* Click the OK button and a list of related PDB entries based on your search will be displayed in the
PDBSearchResults table of the graphical user interface.

NOTE: If a keyword has been entered previously it will be available by clicking on the drop—down
button.

3.1.1.2 Query PDB by Sequence

To query the PDB by sequence:

* Click on the PDB search tab.
« Select the drop down arrow and select one of the following options

Seq Pattern— Enter a protein sequence and this option will tell you whether a protein structure exists in the
PDB for that sequence.

Close Match— Enter a protein sequence and this option will tell you which sequences are similar to your
entered sequence.

Homology— Enter a protein sequence and homologous proteins in the PDB will be displayed in a table.

* Click the Search button and a list of related PDB entries based on your search will be displayed in
the PDBSearchResults table of the graphical user interface.

3.1.1.3 Query PDB by Ligand Code

To query the PDB by ligand code:

* Click on the PDB search tab.

« Select the drop down arrow and select ligand code option from the list.

« Enter the ligand code and press the search button.

« Click the Search button and a list of related PDB entries based on your search will be displayed in
the PDBSearchResults table of the graphical user interface.

3.1.1.4 Query PDB by PDB Field

To query the PDB by field (Author, Compound, PDB Header, Experiment Type, Resolution or
Ligand Code

« Select Edit/PDB search by field.

 Enter the search string or value

* Click OK and a list of related PDB entries based on your search will be displayed in the
PDBSearchResults table of the graphical user interface.
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... Find PDB Entries by Keywords and Fields P

Authors l§ | Experiment Type * |
Compound [* | Resolution Better Than EE] |
Pdb Header * LI Ligand code * Ll

Update PDE Index

3.1.2 Sensitive PDB Similarity Searches

There are two ways to search a sequence against the PDB database.
OPTION 1:
If your sequence is already loaded into ICM:

« Select Edit/PDB Search by sensitive similarity

 Type the sequence name into the Sequence name field. Sequences which are already loaded intc
ICM can be seen by clicking the drop—down button

« Select the number of hits you wish to see by typing the number into the Limit field. A number can
also be selected by clicking on the up and down arrows. (Default is 50)

« Select the sensitivity of your search by typing a value into the Expect field. This value is a
database-size error estimate and the default value is 0.01.

» Choose whether you wish to display All entries or Entries with unique sequence by checking the
appropriate button.

« If you wish to load the sequences leave the Load Sequences box checked.

* If you merely want to see the PDB codes which are similar to your sequence then un—check the
Load Sequences box.

* Click the OK button.

OPTION 2:
If your PDB sequence is not loaded into ICM:

« Select Edit/Search with external sequence

« Cut and paste or type (shown below) your sequence into the Sequence data entry field.

« Select the number of hits you wish to see by typing the number into the Limit field. A number can
also be selected by clicking on the up and down arrows. (Default is 50)

« Select the sensitivity of your search by typing a value into the Expect field. This value is a
database-size error estimate and the default value is 0.01.

» Choose whether you wish to display All entries or ** Entries with unique sequence ** by
checking the appropriate button.

« If you wish to load the sequences leave the Load Sequences box checked.

NOTE: If you merely want to see the PDB codes which are similar to your sequence then un—check the
Load Sequences box.

¢ Click the OK button.

NOTE: You can also use the toolbar search option by homology if you wish.

3.1.3 PDB Search Results Table

Once you have searched for a PDB structure, a table with the search results will be displayed on the botto
of the ICM window. See the Tables section for more information on how to use ICM tables. See the next
section loading your PDB file for information how to view the PDB file. More information about
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working with tables can be found in the Tables Section of this manual.
« To load a pdb file double click on the search results table.

« Sort the table by right clicking on the column header. Other table manipulation options are
described in the Working with Tables chapter.

Double click anywhere in the table to load the PDB file

Right click on column header for sort and other table options

NOTE: In the table there are blue hyperlinks directing you to the PDB and Uniprot websites.

3.1.4 Loading Your PDB File

« To load a pdb file double click on the search results table.
« Sort the table by right clicking on the column header. Other table manipulatio n options are
described in the Working with Tables chapter.

3.1.5 Load and Display NMR Structures

Use the PDB Search tab to load NMR structures from the PDB. You can use the drop down button shown
below to determine how you want to display your NMR structure. You can choose to display and downloac
the first NMR model, all models in the PDB file or all models in the PDB in a stack.

(" display \/ light \/ labels \/ meshes V search V ligand \/” movie \

|PDB Search v || 2kd2 v‘pdbReaderModeIs (all stack v‘occupancyDispIay Inone
| First
all

Workspace Panel 2 X

Click for drop down r

3.1.6 Occupancy Display

You can use the options in the PDB Search tab to control if and how the partial or zero atom occupancies
are displayed. You can choose to circle or label the poor occupancy atoms.

[ display \/ light \/ labels \/ meshes \/ search \/ ligand \/ movie \

PDEB Search v | 1xbb v pdbReaderModels all stack + \occupancyDisplay |circle
| none

3.1.7 Hyperlinks to PDB Website and UniProt

In the PDB Search Results Table you will see blue hyperlinks that will take you directly to the PDB
website or Uniprot website.
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3.1.8 Display PDB Header

To display the PDB Header for a PDB file.

« First load a PDB file into ICM (see Load PDB)
 Double click on the word header in the ICM Workspace.

no selection |__J
S objects (1 items)
S 2cpk  ¥%-Ray,
e 336 Amino
u epho 1 Heta
[l epho2 1 Het
u epho3d 1 Het
+Jli 20 Amino
“.2cpk header

il

Double Click Here

« The PDB Header information will be displayed.
* Click on the blue hyperlinked text to link to external web pages for additional information if
needed.

3.1.9 Direct link to PubMed

When you search for a PDB file and load it into ICM you will see an icon (shown below) next to your
protein name in the ICM Workspace. Click the icon and you will be taken directly to the PubMed primary
reference relating to the structure.

Direct access to PubMed

=8 | Objei:tS (1 itern)
=R 1xbb  [1]XR; 164
wlla 2684 1 site KSYK_HUMAN
w-flasti H 4-(4-methyl-piperazin-1-yir
i];_ tyrosine-protein kinase syk; chain: a;

3.2 Converting PDB Files Into ICM Objects
If you are going to make any energy calculation in ICM (eg docking, display H-bonds, display electrostatic
and binding property surfaces etc..) it is necesary to convert a protein or chemical into an ICM object.
To convert a PDB structure into an ICM object follow the steps shown below:
« Right click on the name of the protein you wish to convert in the ICM Workspace.

* A dialog box will be displayed.Check the boxes as desired. If you are performing important
calculations then it is necessary to optimize all hydrogens and ASN, GLU, PRO, and CYS.
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ICM Object

3.3 How to Display the Ligand Binding Pocket Surface and
Neighboring Residues.

« As an example we will use the PDB structure 1STP. Type 1STP in the pdb search tab and press
return.

» Convert the protein to an ICM object.

« Right click on the ligand "btn" and select "Ligand Pocket"

» To remove the ribbon display and display only the residues in the pocket. Select the "display” tab
and click on the ribbon button which will undisplay the ribbon representation and leave only the
residues surrounding the pocket.
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3.4 How to Display Hydrogen Bonds

NOTE: The method by which hydrogen bonds are calculated is described here in the command line
manual. The GRAPHICS.hbondMinStrength parameter determines the hbond strength threshold for
hbond display. The strength value is between 0. and 2. By changing 1. to 0.2 you will see more weak
hydrogen bonds.

« As an example we will use the PDB structure 1STP. Type 1STP in the pdb search tab and press
return.

« In order to display energy related properties we need to convert the PDB file into an ICM object.
Convert 1STP into an ICM object. In this example, the option "Replace the Original" was
selected.

« Display the receptor in wire format and the ligand in xstick.

* Right click on the ligand and select "Neighbors" — Enter 3 Angstroms and Type = Visible. Do not
exclude source (the ligand) therefore remove tick from box entitled "exclude source".

« Select the display tab and then select the Display H-Bond button.
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2. Display all hydrogens and the residues/ligands —

2 i _E 3. Click on the hydrogen button in the Display tab.
Click and hold for more options

4. Left click = display/undisplay hbonds
Right click = change hbond representation
Click on + to see all hbond in list

Ml HmeOODL WD+ O

1. Right click here and select
convert PDB

e

Note: Right click on hbondpairsin ICM
workspace to select residues makinga |
hbond and also export to table

121 200, 1

NOTE: Different options for displaying the H-bond can be accessed by clicking and holding on the
H-bond button in the "Display" tab. The coloring of the H-bonds are red (strong — thick spheres) to
blue (weak — thin spheres). Once the hydrogen bonds have been displayed they can be displayed and
undisplayed in the 3D labels section of the ICM Workspace (left hand side of graphical window).
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4 Molecular Graphics

Note: Click Next (top right hand corner) to navigate through this chapter or use the links below.
Headings are listed on the left hand side (web version) or by clicking the Contents button on the
left—hand-side of the help window in the graphical user interface.

In this chapter we describe how to make beautiful graphical representations of molecules and manipulate
them in the 3D graphics window. This includes how to change color, light, represenations, clipping planes,
and how to use built in graphics effects. We also teach how to label and annotate molecules displayed in
the graphical user interface.

4.1 Molecule Representation

To change the molecule display representation:

 Select the atoms, residues, molecules, or objects you wish to change in the graphical display or
in the ICM Workspace.
» Then use the molecule representation (e.g. wire, ribbon) options in the Display Tab.

The display tab contains tools for a variety of functions including — structural representations, coloring,
labeling and superposition. This tab is shown below.

W‘W‘W\(—F\/_\ ‘ ‘
W | e @l @l allerdsd | 7w r | T @) | ] | 6 #lgdsd | G| SlE@le

4.1.1 Structure Representation

There are six main types of structural representation in ICM. They are wire, ball and stick (Xstick), ribbon,
skin, CPK and dot envelope (surface).

To display one of these representations:

* Click on the representation button you desire in the display tab.

W|re skm ribbon
JJTJJ” {4
xstlck dot envelope

To remove a displayed representation or to toggle between display and undisplay:
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« Click on the corresponding representation button in the display tab.

NOTE: The button display will change appearance (shaded) when pressed. This makes it easier to
identify which representations are currently being displayed. Many characteristics of the graphical
representation such as color can be changed by clicking and holding on the button or by cliking the
plus(+) and minus(-) buttons next to them.

Wire : Thin Wire : Normal Wire : Thick

CPK : Default Skin : Default Skin : Transparent
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Surface : Tight Surface : Normal Surface — Sparse

4.1.2 Wire Representation

Click and hold on the wire representation button. A menu will be displayed as shown below.

analysis Y pdb search Y meshes Y movie 1
Wire —]—Hﬁf‘ ~H @ & al S
Display ——mmm [ ™"
@ color.
Wby > »

wire
chemsitry
| tree
12 thin
2 normal
n thick
1 undisplay other representations

reset to default

To change the wire style:
« Click and hold on the wire representation button and then click on wire, chemistry or tree.
To change the size of the wire representation:

* Click and hold on the wire representation button and then click on thin, normal or thick.

NOTE: Clicking on the +/— next to the wire representation button also changes the thickness of the
wire representation.

To undisplay representations other than wire:

« Click and hold on the wire representation button and then click on undisplay other
representations.

If you make a mistake or you are not happy with the way your structure is displayed with the wire
representation:

« Click and hold on the wire representation button and then click on reset to default.

4.1.3 Stick and Ball (Xstick) Representation

Click and hold on the stick and ball representation button. A menu will be displayed as shown below.
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Click and hold — a2 | @ <& al 434"
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'@ color..
| by > >
style >
| set thickness >
I set ball/stick ratio »
set hydrogen ratio »
set backbone ratio »

select custom xsticks
undisplay other representations
reset to default

select

transparent

To change the style of the Xstick representation:

« Click and hold on the stick and ball representation button and then click on style. Choose a style
as shown below.

Chemistry

Y
@,

Plain v

Chem Plus N

Chem Plus

To change the size of the Xstick representation:

« Click and hold on the stick and ball representation button and then click on set thickness , set
ball/stick ratio, set hydrogen ratio, and set backbone ration.

NOTE: Clicking on the +/- next to the xstick representation button also changes the thickness of the
xstick representation.

In order to make some parts of your picture clearer, the xstick representation can be set to transparent:
« Click and hold on the stick and ball representation button and then click on transparent.

To undisplay representations other than xstick:
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* Click and hold on the stick and ball representation button and then click on undisplay other
representations.

If you make a mistake or you are not happy with the way your structure is displayed with the xstick
representation:

« Click and hold on the stick and ball representation button and then click on reset to default.

4.1.4 Ribbon Representation

Click and hold on the ribbon representation button. A menu will be displayed as shown below.
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To change the style of the Ribbon representation:
« Click and hold on the ribbon representation button and then click on a style option.

To accurately represent the secondary structure of the molecule in ribbon representation you may wish to
assign secondary structure:

« Click and hold on the ribbon representation button and then click on assign sec. structure. New
in version 3.5-2 is they smooth ribbon style.

To make some parts of your picture clearer, the ribbon representation can be set to transparent:
« Click and hold on the ribbon representation button and then click on transparent.
To undisplay representations other than ribbon:

« Click and hold on the ribbon representation button and then click on undisplay other
representations.

If you make a mistake or you are not happy with the way your structure is displayed with the ribbon
representation:

« Click and hold on the ribbon representation button and then click on reset to default.

NOTE: Always use the ICM assign sec.** structure tool in the ribbon right click menu to get accurate
secondary structure assignment. This is particularly important when studying helices which may have
non—cannonical elements within them such as 3/10 or pi. To view non—cannonical helix segments use
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the segment option in the ribbon right click menu.
To change the display of chain breaks (dotted lines):

« Click and hold on the ribbon represenation button.
« Select the options Display Chain Breaks or Display Chain Break label.

4.1.5 Skin Representation

Click and hold on the skin representation button. A menu will be displayed as shown below.

meshes Y movie

skin —||F=_al lﬁ:l_l__;f_ "

||
— | | |
@ color.
by >

tight
normal
sparse

undisplay other representations

reset to default

To make some parts of your picture clearer, the skin representation can be set to tight, normal or sparse:
« Click and hold on the skin representation button and then click on either tight, normal or sparse.
To undisplay representations other than skin:

* Click and hold on the skin representation button and then click on undisplay other
representations.

If you make a mistake or you are not happy with the way your structure is displayed with the skin
representation:

« Click and hold on the skin representation button and then click on ** reset to default**.

NOTE: Sometimes due to singularity problems holes may appear within the skin surface. To cure this
infliction select atoms nearby and right click select Advanced—>RandomizeAtoms

4.1.6 CPK Representation

Click and hold on the CPK representation button. A menu will be displayed as shown below.

th ¥ meshes Y movie

undisplay other representations

reset to default

To undisplay representations other than CPK:

* Click and hold on the CPK representation button and then click on undisplay other
representations.
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If you make a mistake or you are not happy with the way your structure is displayed with the cpk
representation.

« Click and hold on the CPK representation button and then click on reset to default.

4.1.7 Surface Representation

Click and hold on the surface representation button. A menu will be displayed as shown below.

&1 al fsald | 1
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@ color.

by > >
tight

normal

sparse

set dot density >
set probe radius >
set dot size >
undisplay other representations
reset to default

select

To change the style of the surface representation:
« Click and hold on the surface representation button and then click on tight, normal, or surface.
To undisplay representations other than surface:

« Click and hold on the surface representation button and then click on undisplay other
representations.

If you make a mistake or you are not happy with the way your structure is displayed with the surface
representation:

« Click and hold on the surface representation button and then click on reset to default.

4.1.8 Display and Undisplay Hydrogens

To display and undisplay hydrogens. Click and hold on the "Change Hydrogen Display" button shown
below. Multiple single clicks will toggle through the hyrogen display options.

* Display Tab
* Click and hold on the "Change Hydrogen Display" button shown below.
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4.1.9 Display Hydrogen Bond

NOTE: The method by which hydrogen bonds are calculated is described here in the command line
manual. The GRAPHICS.hbondMinStrength parameter determines the hbond strength threshold for
hbond display. The strength value is between 0. and 2. By changing 1. to 0.2 you will see more weak
hydrogen bonds.

In order to display potential hydrogen bonds in your structure:

« Convert to an ICM Object

« Make a selection — if you are trying to display the H-bonds between a ligand and the receptor
make sure the ligand is part of the selection.

« Click the Display Tab.

* Click on the Toggle H-bonds icon in the display tab.

Select the display tab Click on the H-bond button
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text label
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Click and hold on the H-bond button to get
access to other display options
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« Click the +/- on the right of the H-Bond button to change thickness of H-bond representation.
* Click and hold the button to change representation or use the hbondpairs option in the ICM
Workspace.

Click and hold

et | B4
| text label

distance,[4]

solid line

G

dotted line
spheres
Set Sphere Period
Change Color...

Dynamic Hbonds

What do the default coloring of the H-bond represent?

Longer and shorter H-X distances in the hydrogen bond are color-coded, from red to blue, respectively.

NOTE Dynamic hydrogen bonds can be set by clicking and holding on the H-bond toggle button in
the Display tab. Hydrogen bonds will then respond to any changes made to the ligand.
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4.1.10 Display Formal Charges

You can display formal charges by clicking and holding on the "Change Hydrogen Display" button in the
Display tab.

4.2 Meshes — Surface — Grobs

Click on the tab button entitled 'meshes' and more graphics tools for surfaces are available. In ICM
surfaces are sometimes referred to as meshes or graphical objects (Grobs).

{ display Y labels Y analysis Y pdb search ¥ meshes ' movie

v Q | la"—L,EI | N8 Hstep IEW color MacroShapel
|| | | |

| [ I
surfaces meshes macroshape

ICAEW electiostatic

Surface Plain Solid
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Electrostatic Surface Binding Property Surface

Macroshape Solid Macroshape Transparent

4.2.1 Surfaces

The surface of your structure can be displayed and colored by electrostatics or binding properties. To do
this:

* Load a structure into ICM File/Open or tab—pdb{PDB Search}

 Convert the structure into an ICM object.

* Select the 'meshes' tab button.

* Click on the drop down arrow menu shown below and select which surface you wish to generate.
« Click on the generate surface button next to the drop down arrow.
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4.2.2 Meshes

A variety of shapes can be constructed automatically using ICM. These shapes are referred to as meshes
The types of shapes you can build are shown below:

All the buttons for creating these shapes are shown here:

garch ¥ meshes ¥ movie

| |

meshes

To make a shape select it from the menu by clicking on the down arrow and then click the button next to
the menu. The shape will then be displayed in the 3D graphics window.

membrane | ¥ ﬂ— click here
Iblock -

‘membrane
sphere
spiral
star
torus
triangle
wire_sphere

select here
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4.2.3 Macroshape

A macroshape can be constructed and allows easy viewing and manipulation of the structural
representation. A macroshape representation is ideal for large structures which allows the user to easily
identify important regions of the structure and facilitate the return to the 'standard' view of a particular
molecule. All the buttons needed to display a macroshape structure are shown below in the 'meshes' tab.

)
‘ Nig Hstep|0 v|V color MacroShape

l

macroshape

To construct a macroshape:

* Load a molecule into ICM File/Open or tab—pdb{PDB Search}

« Select the amount of detail required in the shape by increasing the values in 'N' or 'step' data entry
box (note the default values are usually sufficient).

 Check the 'color' if you wish your molecule to be colored.

* Click the button labeled 'MacroShape'.

Macroshape can also be used from the View menu: View/Macro Shape

4.2.4 Google 3D Objects (Sketchup)

To read in a 3D Mesh from Google in KMZ or COLLADA format:

* File/Load/ 3D Mesh in KMZ or COLLADA Format from Google
« Search for the object you would like to view and download it.
« To read the file go to File/Open

An example of a KMZ file can be found in the distribution (a squirrel model by ilikipie, provided with
author's permission).

* File/Open, and choose the squirrel.kmz file
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4.2.5 Display or Undisplay Meshes or Surfaces
To display or undisplay the surface click in the box in the ICM workspace as shown below:
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ICM Workspace

no selection
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—

check here to display
or undisplay surface

NOTE: All surfaces, meshes and macroshapes come under the one heading of meshes in the workspac
panel.

4.2.6 Mesh Options.

A number of options relating to meshes can be used by right clicking on the mesh in the ICM Workspace.
This section describes some of these options.

4.2.7 Move and Resize Mesh

Once a mesh has been created you can move it and resize it. To do this, locate the mesh you wish to eiths
move or resize in the ICM Workspace and right click on it as shown below.

ho selection

g

1crmn
m
=g meshes

.| Jtiangle
‘-l 0_electro_lcrn

g_electro_lcrn_

Connect to 3DMesh
click here ————— Resize/Move Mode

Edit Label
Display Mode >
Invert Lighting
Split
Color »
Select Neighboring Atoms
Select
Undisplay
Clone

¥ Delete

Rename

u Save As ...

» Select the Resize/Move Mode in the menu.

A purple box as shown below will surround the molecule.
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To resize the mesh click on one of the corners of the box and drag to the required size. The number
displayed on the edges of the box represent the dimensions.

To move the mesh click on it with the center mouse button or selct the connect option.

4.2.8 Color and Mesh Display

There are a number of options to color and change the display of the mesh. These options can be accesst
simply by right clicking on the mesh name in the ICM Workspace as shown below.
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The lighting and display can be changed by selecting the options 'Display Mode' or 'Invert Lighting'.

There are five different display modes as shown below:

§ \JPII A ]
g_electn qg_electro_lcrn_1
il 0_electn

Connect to 3DMesh
Resize/Move Mode
Edit Label

Display Mode » i
Solid Rugged

Invert Lighting

Solid Smooth
Split

Transparent
Color > ]

Wire
Select Neighboring Atoms

Dots
Select
Display

To change the lighting effects select ‘Invert Lighting'.

The mesh colors can be changed by using the 'Color' option in the menu.

4.2.9 Mesh Clipping

Clipping tools can be used to adjust the frames of the mesh independently of other objects.

The buttons shown below can be used for this purpose.
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1.e— Clipping tools

Al & -

Clip meshes —
Lock mesh clipping

The buttons used for clipping are described in the section entitled Clipping Tools.

4.2.10 Save Mesh

You can save a mesh as a wavefront object by right clicking on the mesh in the ICM Workspace and
selecting SaveAs.

4.2.11 Occlusion Shading

The occulusion shading option provides better representation of depth within a cavity. The color of each
surface element of a grob (mesh) is changed by mixing its own color with the background depending on th
burial of the surface element

To add occlusion shading:

« Right click on the mesh in the ICM Workspace and select Occlusion Shading.
 Enter a depth value - default is 0.8. Higher values will generate a more dramatic shading.

4.3 Coloring

To change the coloring of the molecules:
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* Select the atoms, residues, molecules, or objects you wish to color in the graphical display or in
the ICM Workspace.

« Then use the color options in the Display Tab.

4.3.1 Coloring

To change the color of a structural representation such as CPK, Xstick, wire or ribbon.

« Click and hold on the structural representation button for the representation you wish to color (e.g.
wire, ribbon etc...) in the Display tab.
« Select a color by clicking color.

To color by a particular parameter such as atom type, b—factor, secondary structure etc...

« Click and hold on the structural representation button for the representation you wish to color (e.g.
wire, ribbon etc...) in the Display tab.
* Select ..by—> option

To change the color of the whole of your displayed structure:

B0 6 4

@ color.

:l _‘ | by >

« Click on the color palate displayed on the toolbar.

* If you are not satisfied with these colors, click on the color wheel on the toolbar. A window as
shown below will be displayed. Select the desired color by either clicking on one of the basic
colors or by selecting the desired color on the right hand side of the window.

Select color [z]

Basic colors 4

HEENENNNT
EEEENENNT
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-----I_l_l_

..............

|
Custom colors
I— I_ I— I_ l_ l_ l_ l_ Hue: |-1 Red: |255
rrrrrrrr Sat |0 Green: [255

Val: Blue:
Define Custom Colors >> | L |255 = |255

oK I Cancel | Add to Custom Colors I

« Once the desired color has been selected it can be added to custom colors for future use by
clicking on the Add to Custom Colors button.
* Click the OK button and the color will be applied to the structure.

4.3.2 Color Background

To change the color of the background:

« Select View/Color background.
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Color background —

Color [ black] ~] _.J m,l
Ok | Cancel | Help |

* Click on the square of your desired color. If you are not satisfied with the color palate, click on the
arrow next to the colors to customize a color.

OR

« Right click on a color in the colors panel in the display tab.

Right click here in the display panel to
set the background color.

4.3.3 Background Image

REQ_352

A background image can be added to the graphical display. This can be useful for making cool images or
for comparing structures (e.g.compare displayed object with background image of object).

To add a background image from an image file (png or jpeg):

* File/Open Image
« Right click on the image in the ICM Workspace and select "Set as Background in Graphics."

To set currently display as background image:

« Click and hold on the "Copy Image to Clipboard" button at the bottom of the gui and select the
"Set as Background" option.

To remove a background image:

« Select the display tab and then click and hold on the color sphere button and select "Remove
Background Image".
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File/ Open Image To Remove Background/Image
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To set current display as background 28 Moma 1 Rev1 Mol 08

4.4 Lighting

These options are in the light-tab{light tab}

light tab Save light settings
display gt Tabels "\[pdb search Y meshes W movie

Shine Ambient  Diffuse Spec Alpha A-Bright
T e |

Drag to change settings Set default light settings

CLick and drag the sliders to change the lighting. You can also save your preferred lighting settings and
return to default.

Shine — shininess property of the solid material

Ambient — ambient light intensity of RGB for ambient light
Diffuse — diffuse light intensity of RGB for diffuse light
Spec — specular light intensity of RGB for specular light
Alpha - transparency setting for grob

A-Bright — light intensity shinning on grob

X and Y - Change the position of the light source in the graphics window

4.5 Labeling and Annotation

To add labels or display or undisplay pre—defined annotation:
* Select the atoms, residues, molecules, or objects you wish to label in the graphical display or in

the ICM Workspace.
« Then use the label options in the Display Tab.
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To add new user—defined annotation:
* Select the atoms, residues, molecules, or objects you wish to label in the graphical display or in

the ICM Workspace.
« Right click on the selection and choose "Annotate Selection”.

4.5.1 Labeling

Labeling options are contained within the Labels or Display Tab. In many cases clicking and holding a
label button will allow you to view more options.

4.5.2 Labeling Atoms

Select the atoms you wish to label (see display structure or selection toolbar).

* Select the display tab.
* Click the label ATOM button.

Click and hold to change label options

“.’ﬂ’T'&ﬂ =
_Iﬁvj v__J 'rv

@ Choose Color..
. by »

HE W mEm.
mmw T

A

Font...

cb1 -0.3 [charge)

Fe +3 [formal charge)

all properties

cb1 <mmff_type> charge
Element

Element+box

To change the level of label detail:

« Click and hold the label ATOM button and select the desired level of label detail, color or style.

4.5.3 Labeling Residues

To label residues:
« Select the display tab.

« Select the residues you wish to label (see display structure or selection toolbar).
* Click the label RES button.
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Click and hold for more options

FEEsEREERCERL 5=
~ @ Choose Color..
by > >
-
Drag Labels Alas
Font... ALAS
Shift to Sidechain Tips Ala
Shift to Calphas ALA
Restore Positions Alanine 5
5
A
A
<molname>
<objhame>

To change the level of label detail:
« Click and hold the label RES button and select the desired level of label detail or style.

4.5.4 Move Residue Label

To change the location of your residue label:

* Select View/Drag res labels.

« If your mouse has a middle mouse button, then click on handle (as shown) of the label you wish tc
move, and drag it to your desired area.

Click on
this area
to drag
your
label.

—dvabel

« If your mouse has no middle mouse button, then click on the Translation icon on the toolbar, and
click on the handle (as shown) of the label you wish to move, and drag it to your desired area.

The +/- buttons on the side of the Residue and Atom buttons will shift the label. There are also other
residue label move options available when you click and hold the residue label button. These options
include Shift to Sidechain Tips, Shift to Calphas, and Restore Positions

4 5.5 Label Variables

To label variable angles (dihedral-torsion, planar and phase angle) the molecule needs to be converted
into an ICM object.

 Convert the molecle to an ICM object.

* Select the atoms for which you would like to display the variables (see display structure
or selection toolbar).

« Click on the toggle variable label button shown above located in the display tab.

« Change the font size by using the +/- buttons.

» Change the font and color by clicking and holding on the variable atom label button.

To change the variable label style click and hold the variable atom label button as shown below.
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Click and hold

w Q)

* 0 Choose Color I

Label Style

Font... Dhi

@62
Energy

( v Rings Only

Greenrings = rotatable
Red rings = constrained

Rings of varying diameter and color are superimiposed on rotatable bonds. Green rings with large diamete
are considered less constrained than rings with small green rings. Red rings are highly constrained and
non-rotatable. When the Label Style/Energy option is selected the first number displayed represents the
bond angle, the second the energy and the third the worst energy that could be achieved by rotating the
bond.

4.5.6 Labeling Sites

To display and undisplay sites use the Toggle Site Label button shown below

RESJ W'J erJ - .-.|J
|—

@ Choose Color..

molecue
object

* Click the label SITE button.

To change the level of label detail:

« Click and hold the label SITE button and select the desired level of label detail or style.

NOTE: To create your own site labels see the Label Annotation section.
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4.5.7 Annotation

To annotate a protein structure. Select the region you wish to annotate (see Selection Toolbar).

- ) - ~F = F - Ry
oLr own annotation nere

* Right click on the selection.
« Select the option Annotate Selection.
« Enter the annotation into the text box and select ok
To change the detail (such as residue number) contained within the annotation.
« Click in the bottom left hand corner of your annotation.
To undisplay an annotation click on the site button in the Display tab.

To permanently delete an annotation.

« Right click on the Sites box in the ICM Workspace and select delete (see below).

=R # Jobjects (1 items)

m =1crn_m 46 Amino

TTIEHCPSIVUAR SNFNUCRLPG TPEAICATYT

i 31 GCIIIPGATE PGDYAN

E ol sites (1 items)

o.== sequences (1 items) Select
a.1cm_m  len=46 Amino Invert selection

Undisplay

»

Sort >

To change the direction the arrow is pointing or move the arrow.

* Click on the translation button (or use the middle mouse button).
* Click on the end of the arrow and drag to the desired position.
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4.5.8 Changing Label Colors

To change the color of any label:

* Click and hold down the required label button and a menu as shown below will be displayed.

display abels ar

354 i &

"] choose color..

» Select color.

4.5.9 Customized Label 2D or 3D

To generate a customized a label:
* Select the labels tab.

« Select either 2D or 3D button.
 Enter your label and select the desired color, font and size.

Select 2D or

3D label Undisplay label
/

‘\ ,
£ display Y i [abel pdb search Y meshes Y movie
Sealabysl| A W
2 € New Label P)X

B Type your custom label here

X

o— 1 Add custom text

coo: [N NPT oo |

Font
Farnily: | times |
Size: [20 4
o | [~ italic [~ bold
Help:

S |

0K | Cancel |

To edit or delete a label - right click on the label in the graphical display as shown below.
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Right click here to Edit or Delete label

label 1: Crysta..

X Delete
€ Edit Label

Crystal Structure of 2CRN

Color: :l =-- --.l More

Font

Family: l courier L]
Size: |20 4
[ italic I~ bold

4.5.10 Undisplay Customized Label

Undisplay Residue, Atom, and Variable Label Any label that is displayed can be undisplayed by

selecting the region of the molecule related to the label and clicking on the corresponding label button in
the labels tab. For example if you wish to undisplay an atom label — click the atom label button. If a label is
displayed the coresponding button in the display tab will be shaded blue. When you delete the button will
return to grey. 2D and 3D labels have an undisplay button (red cross on the button see customized

label section).

Undisplay 2D or 3D label Click onthe undisplay label button in labels tab.

NOTE: A label can also be deleted by right clicking on the label in the graphical display and selecting
delete.

4.5.11 Labeling Distances

Within the labels tab there are tools for calculating and displaying distances. These tools can also be fount
in the Tools/Analysis menu.

Select labels tab Show distance from one atom to many

F Iabels Y pdb se rch Y meshes Y movie

%H’— @\Kl—\ Q ‘ Delete all distances

Thresholds

Show distance between two atoms

Show corresponding distance between two objects
To display distance between two atoms:
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* Click on the labels tab (previously called advanced tab).

« Select the atoms between which you would like to find the distance. (See selection
toolbar)

* Click on the 'Show Distances Between Two Atoms' Button

 The distance will be displayed in angstroms, in green.

To find the distance from one atom to many:

« Click on the labels tab (previously called advanced tab).

« Select the atom from which you wish to measure the distance from (See selection toolbar)
* Click on the 'Show Distances From One Atom To Many' button.

 The distances will be displayed in green.

The maximal and minimal distances can be selected by entering values in the boxes shown here (below) i
the labels tab (previously called Advanced tab).

o

NOTE: Distances can be displayed and undisplayed in the 3D labels section of the ICM Workspace.

See image below.
€ Molsoft ICM 3.5-1r ORRY [ C:\Program Files\Molsoft LLC

File Edt View Biomfo Tools Homology Chemisty Docking MolMe:
DEEE 9% "RGS H8r LN
[ display Y hght Y labels \ pdb search Y meshes Y movie \

20) 2590/ 2%%] | A|xFo HF & |
x|

no selection j=!

--J 3D labels (2 items)
[[]hbondpairs (0 hydrogen bonds)

Display and undisplay here _z_a'gj‘ceilcsttspanr(s2 Ite(rlngu)stance pair)

=l 1[distpans (1 distance pair] phosphorylase kinase
vBla =1q6_a ¥-alig 281A
+J@batp 1H atp
Blbmn 1M manganese +2
Blbmn2 1M manganese +2
sl csod 1H sulfate-ion (S04--)
= 2phk  [2] XR; 2 BA; phosphorylase kinase
+Ba =2phk a Falig 277AKPBG
+[f@atp 1H adenosine-5-triphosphate

To change the color of the distance label

« Right click on the distpairs under the 3D labels section of the ICM workspace and select Change
Color.

4.5.12 (Un)display Origin

To display and undisplay the axis of the coordinate frame (origin):

« Select the labels tab and select the toggle origin button.
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Display or undisplay origin button - located in the
labels tab

S | Gl | [

4.5.13 Displaying Tethers

Theory

A tether is a harmonic restraint pulling an atom in the current object to a static point in space. This point is
represented by an atom in another object. Typically, it is used to relate the geometry of an ICM molecular
object with that of, say, an X-ray structure whose geometry is considered as a target. Tethers can be
imposed between atoms of an ICM-object and atoms belonging to another object, which is static and may
be a non-ICM-object. You cannot create tethers in ICM-Browser, however, if the project that you have
loaded contains tethers between two objects, then they can be displayed:

* Click on the display tab (previously called advanced tab).
« Click on the 'Toggle Tethers' button.

4.5.14 Displaying Distance Restraints

Theory

A distance restraint imposes a penalty function on the distance between two atoms in the same object. Yo
cannot create distance restraints in ICM—Browser, however, if the project that you have loaded contains
distance restraints, then they can be displayed:

« Click on the display tab (previously called advanced tab).
* Click on the 'Toggle distance restraints' button.

4.5.15 Display Clash

To display a clash the file needs to be an ICM Object.

« Select the region around which you would like to identify clashes.
« Select the display tabs and the "toggle clashes" button shown below.

Labels tab
£ Tabels \pdb search % meshes % movie

x| o®llre— Elo A |

Toggle clashes button
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4.5.16 Display Rainbow, Box, Ruler

To (un)display a rainbow key, box or ruler use the buttons shown below located i n the display tab.

box

2SR i

rainbow (click and hold to change colors)

4.5.17 Display Gradient

This button is located in the display tab.

Toggle energy gradient button

This option is described in detail in the language manual
http://www.molsoft.com/man/icm-commands.html#display—gradient

4.6 Display Distances and Angles

4.6.1 Display Distance Between Two Atoms — the quick way

* Click on the Display tab

* Click on the Distance between two atoms button shown below.

« Click on the atoms you wish to measure.

« Distance will be displayed in the graphical display. You can turn this on and off in the ICM
Workspace panel under the heading 3D labels.

il t]| G

Display distance

4.6.2 Display Planar Angle

« Select the display tab.
» Select three atoms.
» Select the button shown below.

ﬂgllﬂﬂ | &

Display planar angle

NOTE: This option is also available in the Tools/Analysis menu.
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4.6.3 Display Dihedral Angle

* Select the display tab.
» Select four atoms.
 Select the button shown below.

ﬂﬁ.lilgl |

Dihedral angle

NOTE: This option is also available in the Tools/Analysi s menu.

4.6.4 Delete Label

To delete distance or angle labels

* Select the display tab.
« Select the delete distance or angle label button shown below.

Delete distance or angle labels button in display tab

4.7 Graphics Effects

All the visual effects tools can be accesed by the View Menu or click on the corresponding button in the
View Tools panel shown below.

View Tools

B« ED AP S & =
4.7.1 Fog

Fog Toggle(Ctrl + D) : this feature creates a fog—like environment for your object, so that the part of your
structure that is closer appears clear and the distant parts are faded as if they are in fog. The clipping
planes control the point at which the fog begins.

* View/Fog
4.7.2 Shadows

* View/Shadows
OR

select the shadow button shown below.
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Toggle shadow
e

4.7.3 Sketch Accents
To make images as shown below use:

* View/Sketch Accents

4.7.4 Elegant Ribbon Ligand Sketch

« Display Tab
* Click and hold Hydrogen button
* Select Elegant Ribbon+Sketch

4.7.5 Perspective
Toggle perspective Ctrl_P this will add perspective to your structure, enhancing depth in the graphical
display.

* View/Perspective

4.7.6 Animate View

This tool is described in more detail in the Molecular Animations and Transitions section.

4.8 Graphics Shortcuts

The left mouse button can be mapped onto different graphics tools which can be selected from the right
hand tool bar.

Note: (1) You can access many non-rotation modes directly from the rotation mode by using
Middle and Right-mouse buttons, as well as by using the right, top and left margins of the
graphics window. (2) You can access the rotation mode from non-rotation modes by pressing
Ctrl.
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rotation ( the default , press Ctrl if you in the non-rotation modes )

translation ( the middle mouse button in the rotation mode)

» zooming in and out by dragging the mouse up and down (the left margin in the rotation mode, or
use the mouse wheel)

Z-rotation ( the top margin in the rotation mode)

selecting by box ( the right mouse click in the rotation mode )

selecting by lasso ( Ctrl-draw lasso in the rotation mode )

picking out atoms ( a toggle )

picking out and labeling residues (a toggle)

moving the front clipping plane ( the top section of the right margin in the rotation mode)
moving the rear clipping plane ( the bottom section of the right margin in the rotation mode)
moving the slab ( the middle section of right margin in the rotation mode)

unclipping ( Ctrl-U )

rotating torsions (Ctrl-left—-mouse—click in the rotation mode)

connect and unconnect separate molecules to movement controls

Many useful graphics tips are summarized here.

NOTE: Key mouse controls are summarized in the command line manual here
http://www.molsoft.com/man/graphics—controls.html

4.9 Molecule Move Buttons

To move your structure it must first be displayed in the graphics window (for instructions on how to
display a structure see the Display Tab). All of the following options are displayed in the Move Tools
toolbar (shown below).

— Center

Rotate — C — Click and hold custom rotate options
4 — Translate

Zoom — 2

s — Z-axis rotation

4.9.1 Rotation
In order to achieve the best pose for a picture or to enable the study of a certain region of your structure
in more detail you may need to rotate the structure:
« Click on the rotation icon on the toolbar.
Rotate — C
,.I_, ]
2
A

« Click and drag on your structure in the display window until it is in the desired position.

4.9.2 Custom Rotation

An option is provided to customize the rotation of the molecule. This allows exact rotation by a specified
number of degrees.
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Rotate — C — Click and hold custom rotate options

+
Jo)
%

« Click and hold down the rotation button and a data entry box as shown below will be displayed.
* Enter the number of degrees of rotation you require and in which X, Y or Z coordinate.

9 Custom Scene Rotation @@
Rotate around:
o X - -z
Rotate by: |1 80. dearees
s | wm | e | 2 |
Apply | m Cancel |

To continuously rotate the picture:

* Click on the continuous rotation icon on the toolbar.

« Click, hold, and slightly move your mouse anywhere on the graphical display window. The point
at which you hold your mouse, is the direction to which the object will turn.

« Positioning the mouse towards the center of the display will move the object slower than if the
mouse is positioned towards the edge of the graphical display.

In order to rotate your picture around the Z-axis:

* Click on the Z—axis rotation icon on the toolbar.

Mo+.q O

— Z-axis rotation

« Click and drag your object around the Z-axis until it is in the desired position.

4.9.3 Translation

To translate your structure up, down, left, or right:

* Click on the translation icon on the toolbar.

— Translation

Ho+q ©

« Click and drag on your structure in the display window until it is in the desired position.
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When you are displaying more than one object and you wish to translate one object in relation to the other
on the Z—-axis:

« Right click on the name of the object you wish to move in the ICM workspace and select connect
to object. This object is now independent from the other object and can now be manipulated
separately.

* Click on the Z translate icon on the toolbar.

« Click and drag your structure along the Z-axis, moving it closer or further from your unconnected
structure.

» Once you are finished, right click on the name of the object which is connected, and click on
disconnect.

4.9.4 Zoom

To zoom in or out of your structure:

* Click on the zoom icon on the toolbar.

— Zoom

Mot @

* Click and drag your mouse up to zoom in and down to zoom out.

You can also zoom in and out directly with the right—-mouse—button without explicitly switching to the
zoom tool, if you use the left 5%—margin of the graphics window.

4.9.5 Center

To restore your picture to the center of the graphical display window or to center on a selection:
» Make a selection of the region you wish to zoom into - if no selection is made the whole

structure will be centered.
« Click on the center icon on the toolbar.

— Center

4.9.6 Torsion Angles

To alter the torsion angle of certain residues of your structure:

« Convert your pdb structure into an ICM object.

« Click on the change torsion angles icon on the toolbar (see button key above).

« Click and drag on the atom around which you wish to rotate a residue. The changing angle will be
displayed in orange.
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NOTE: This option can be used more effectively in conjunction with the variable label option.
4.9.7 Connect (Move)

When there is more than one object displayed in the graphical display window the objects are connected t
one another. If you wish to move or manipulate one object independently from the others you need to
connect to it

To do this from the ICM Workspace:

« Right click on the name of the object you wish to move in the ICM workspace and select Connect
to Object. The object will now be colored yellow.

e a_lcmn.
“.1 TTCCPSI Read full PDB entry
11 SNFNUCR
21 TPERICA  -one
31 GCIIIPG Set to current
41 PGDYAN

i--[E]wm ARaw 1.7
=m

Convert

Strip

Selection Dialog

Edit description
Advanced »
Open with MolE dit
Disconnect (Esc)

Extract Sequence(s)

» The object is now controlled separately from the rest of your objects by your mouse.
« Disconnect your object by once again right clicking on the name of the object in the ICM
Workspace and selecting disconnect in the drop down menu or Press the ESCAPE key.

Note: you can temporarily switch to the global rotation in the connected state if you press Shift

Note: use the Escape button to disconnect

4.10 Clipping Tools

t —— Move Front Clipping Plane
T — Move Rear Clipping Plane
I — Slab

+ —— Unclip

The clipping tools allow you to adjust the frames of the ICM window, changing the clipping planes.
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Clipping planes can also be moved without switching to the clipping tool, if you click the right hand margin
of the graphics window:

 The top section of the right 5% margin of the graphics window: moves the back clipping plane
» The middle section of the right 5% margin of the graphics window: moves the slab (both clipping

planes)
» The bottom section of the right 5% margin of the graphics window: moves the front clipping plane

In order to move the front or rear clipping planes of your screen:

« Click on the Move front clipping plane or Move rear clipping plane icons on the toolbar.
* Click and drag the respective plane frontward or backward, depending on how you wish to clip it.

You can also move the slab of viewing window, keeping the distance between the front and back clipping
planes. In order to adjust the area of the structure where your viewing window is located:

* Click on the Slab icon on the toolbar.
« Click and drag the slab frontward or backward, depending on the desired area of the structure you
wish to see.

If you have made changes to the clipping planes which you do not wish to keep or you wish to
automatically fit your entire structure within the clipping planes:

« Click on the Unclip icon on the toolbar. This will automatically set the clipping planes to fit your
object.

4.10.1 Mesh Clipping

Clipping tools can be used to adjust the frames of the mesh independently of other objects.

The buttons shown below can be used for this purpose.

o— Clipping tools

LR e I

Clip meshes —#%
%e_ Lock mesh clipping

The buttons used for clipping are described in the section entitled Clipping Tools.

4.11 Graphic Layers

To display and undisplay layers of a structure you can use the buttons shown below. Seven layers can be
created and within each layer different structural representations can be displayed.

==
H =

Right click on one of the layer buttons and a number of options can be chosen as shown below.
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m
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FE [off]
Rename

Memorize

Clear
wire
ustick
CPK

Make Current

To change the display in one of the layers:
« Right click on one of the layer buttons.
« Select a representation wire, xstick or CPK.
* You can do this for each of the seven layer buttons.
« Click on the layer button to display and undisplay. If the layer button is shaded red then the layer
is not displayed. If the layer button is shaded light blue then it is displayed. You can switch

between layers by clicking on the button or using the. You can use the memorize button to store a
particular representation and clear to remove a memorized representation.

4.12 Make High Quality Publication Images

4.12.1 Write Image

To make high quality publication images:
* File/Write Image
This is described in more detail here.

Or, use the button at the bottom of the graphical user interface (see images below).

4.12.2 How to Save an Image to the Clipboard
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4.12.3 Advanced Image Options.

Click and hold the button shown below for options for resizing, transparent background , and storing an
image in ICM.

Advanced image options - resize,
transparent background, save, and
storeimage in ICM.

DHFEG N0 TR0 KR FIN nEVBEQA00x TTTEIL
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wrane Paret
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1. Click and hold for advanced
options

T M |4 B3 P
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4.12.4 Add Image to Album

If you are making an ICM document you may want to store images inside ICM.

=" Addimaget°|CMalbum
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5 Molecular Animations, Slides, and Documents

Note: Click Next (top right hand corner) to navigate through this chapter or use the links below.
Headings are listed on the left hand side (web version) or by clicking the Contents button on the
left—hand-side of the help window in the graphical user interface.

In this chapter you will find a description of the tools available to create files (.ich) containing
fully-interactive three—dimensional (3D) molecules and two—-dimensional (2D) data. These files can
contain multiple interactive views and animations of molecular structures and objects in conjunction with
related hyperlinked text, chemical, biological sequence, alignment and data views. The files are small and
easily transferable and downloadable. The files can be used for Molecular Presentation and Documents
inside the ICM browser or displayed on the web and in PowerPoint using the ActivelCM plugin.
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For examples of ICM Molecular Documents please see MolSoft's ActivelCM product page at
www.molsoft.com/activeicm.html

5.1 Molecular Animations and Transitions

Learn how to build fully interactive and interruptable animations.

Smooth Animated Transitions
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5.1.1 Make Animation

To quickly produce an ICM Molecular Animation:

« Click and hold down the "Begin rocking/rotation" button shown in the picture below.
« Choose from the following options — X—Rock, Y-Rock, Xy—Rock, xY—Rock, X-Rotate, and

Y-Rotate.
@ X-Rock Q— Click and HOLD DOWN the
é V-Bock ? Begin rockinglrotation button
Xy-Rock b

v ®Y-Rock 23

@ X-Rotate
$ Y-Rotate T

&, SetSpeed/Range... ;

NOTE: Default rocking representation can be changed in the File/Preferences/Gui menu.
5.1.2 Change Speed, Range and Cycle Length of Animation

To change the speed, range and cycle length of the animation:

« Click and hold down the "Begin rocking/rotation" button shown in the picture above.

« Choose the set speed range option and change the speed and range using the drag bars. Any
change will appear in the graphical display behind this box.

« If desired you can change the number of cycles of the animation. This is an ideal tool for
screen—-shot movie making.

9 Rocking Preferences @@

" Endless movement

¢ Number of cycles 4 v

0K | Cancel | Set Defaults |

NOTE: There is a return to default button in the Rocking Preferences dialog box shown above and
defaut values can be changed in File/Preferences/Gui.

NOTE: Default rocking speed can be changed in the File/Preferences/Gui menu.
5.1.3 Interrupt Animation

An ICM Animation or Transition is fully interactive and is interrupted by a single click of the mouse.
To stop or change an animation or transition:

« Click the "Begin rocking/rotation" button shown in the picture below.
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To temporarily halt an animation or transition:

« Click in the graphical display. Once you release the mouse button the animation will start again.

NOTE: If you click on the graphical display during an animation the animation will be interrupted.
Whilst clicking and holding the mouse button other operations can be performed such as zooming and
selections.

<

t' X-Rock {&— Click here to stop an animation
& Y-Rock =
Xy-Rock 6
v  ®Y-Rock 23
@ X-Rotate .
Q Y-Rotate | 1
&, SetSpeed/Range... ;
t
*

Click in the graphical display window to
temporarily interrupt an animation

5.1.4 Saving an Animation

An animation can be saved in an ICM project:
File/Save Project
Or

as a slide.

5.2 Making Molecular Slides

The following information can be stored in a slide.

* Viewpoint

« Window layout

« Current table(s)

 Alignments

» Annotations, labels, user—defined

« HTML

 Preferences for GRAPHICS.quality, ruler style, rocking state information
« For each (mol.) object: representations and their colors, sites

 For each grob (mesh): representation and colors.

This tutorial takes you through the steps to create a series of fully interactive 3D slides. The slides can the
be embedded into the web, or PowerPoint using ActivelCM or viewed in ICM—-Browser (or ICM—Pro).

To begin making ICM Molecular Slides:
« First load the structure or structures you wish to display in your first slide. Additional structures,

labels etc and text can be added at any point during the slide making process. In this example we
will load the PDB file 1XWS a PIM1 kinase.
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Load a kinase structure from the PDB.

3. Click on the search button
and a table of hits will be
displayed

2. Enter
search string
“ 1stll

4. PDB stucture is

automatically listed
inthe ICM

Workspace and
displayed

e 8]0 o @] @8] wawernnn

» Next, we will convert the PDB file to an ICM object so we can make slides of the ligand-receptor
hydrogen bonds and binding pocket surface.

Convert the structure from PDB format
intoan ICM object.

#8849 3 FIN w"REQA0X
e T\ T i\

1. Right click
here and
select
“Convert
PDB”

2. Enter the
options as
shown and
press OK.

« Now we are going to prepare the first slide by rotating the protein structure to an orientation which
allows the viewer to see the key features of the kinase. For example the bulge in the hinge region
(between the N—- and C- lobes) which is unique to PIM proteins.

140 5.1.4 Saving an Animation



Prepare the 1% slide: Orientate the
structure in the graphical display.

3. Undisplay
the default

4. Undisplay the
default molecule

1. Use these

molecule annotations by
labeling by clicking here buttonstz
2. Undisplay clicking here r:\t:::ta:e
the sulfate structure.
molecule by
clicking here

» Next, make the first slide by clicking on the camera button at the bottom of the graphical user

interface.
o e = Make the 1% slide: A view of the first
Feg = FIiN mRNEBEQA0R
A N subunit with ligand displayed . o
A | Ze@ @58 |3 B E N | ) -
= 2. Note: Slide is
o listedin the ICM
5 Workspace
o
1. Click here
to make a
slide
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@[
]

Click to add slide

I

» Once you have clicked on the camera button you will see that the first slide has been generated.
' ide i in the ICM Workspace window as shown below.

no selection

--@8 slides (1 items)

s l_i deshow

' o The number and name of the
, first slide is displayed in the ICM
BB Geayiso  Workepsce

+Jlm 46 Amino

« Slides can consist of Static views or Transitions and Animations. Here we will zoom

into the flexible glycine rich region of the kinase which lays across the roof of the ATP-binding
pocket. Click on the camera button and make the second slide

I—wbﬁ-—- 2.7 2a [Mewfrogect *) (1 shjeet)
1. Click here to
expanddisplay to

Make the 2" slide: Center on the
glycine rich loop and color.

i
sequence level. *
*
4. Click on the color 2
panel. 3. Click on the center -
button.
2. Click and drag over _ . g
glycine rich residues : 5

: . - to select them.

5. Click here to add
rocking and or rotation.
6. Click here
tomake a
slide

« Next, we will make a slide of the surface of the ligand binding pocket colored by binding property.
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e Make the 34 slide: Ligand binding

FWa = FIN wEEQAX

e —— pocket surface colored by property. =
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........ 3
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a
2
B ?
% 3. Right click here :
rae ITERILEE 1a? and select
e raots sive pocket/receptor
pocket.
in"'. ‘

2. Right click
here and
select
center.

1. Display
ligand.

4. Click here
to make a
slide

* Now save the document as an icb file. Go to File/Save as...

5.3 How to View and Navigate Slides

5.3.1 View Slide Show

To view a slide show select the buttons shown below:

Xllstarty - . _macro
'5’...Ici‘;E ted...
icm/d - dy\icm_browser example.ich”
Info &3 Html Documents->Main bgene serine/threonine-protein kinase pi
Info gg‘ graphic modes read from C:/Program File
— | Info — zad (skipped 1) from V:\icmd)icm browser
€ liem/1 Default Layout lideshow.slides index=1 add
3 |scn - |

o o [FofelE]a]=[s) = [*][J= ]

Click and hold and select Toggle Slide Layout Run Slideshow

NOTE: Slides are associated with the objects currently loaded into ICM. Therefore if you delete an
object then the slides will not work. However if you delete an object and then re-read the same object

with the same name and structure the slides will be ok.

To save a slide show

* File/Save Project

5.3 How to View and Navigate Slides



5.3.2 Slide Navigation
You can make as many slides as you wish as described in the Making Molecular Slides
section.

To navigate through the slides you can use the buttons shown below, the cursor keys for some operations
the right click options in the ICM Workspace.

Previous Slide Jump to Selected Slide

@ a| || '_f_lgl
I
Next Slide

Add a Slide Final Slide

The slide currently displayed is highlighted in red in the ICM Workspace.

--@ slides (1 items)
--slideshow

"

O~ O N L G MY

Currently displayed slide
.9

10
11
.12

To jump to another slide right click and select "Set Slide".

All slides are displayed in the ICM Workspace. You can hover the mouse over a slide name in the ICM
Workspace and a thumbnail sketch of the slide is displayed as shown below. This can be used for slide
navigation purposes.

-8 slides (1 items)

=-slideshow

.2
-3 e
d]
.5 Hover mouse over slide name in the
B ICM Workspace and a thumbnail
= sketch of that slide will be displayed.
.8
.9
.1

=-J obje

S ~ LS e - v
2l m 46 Amino

Or you can right click on the name of the slide in the ICM Workspace and select the option "Preview".
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no selection = €D ICM Slide Preview [test] @@
--€ slides (1 items)
=-slideshow This is a test

Select

Set Slide

Set Slide Smooth
Codisplay Slide
Edit Slide...

L
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5.4 How to Edit Slides

You can jump to the slide you wish to edit by following the slide navigation instructions.

5.4.1 Edit Slide

Edit slide contents: To edit the content of a slide the procedure is to add a new slide and then delete the ol
one or use the "overwrite current slide" option as shown below:

* Click and hold down on the camera button.

Save Slide...

QOwerwrite Current Slide

Edit Slide Description...

Move Current Slide...

? a[»] 10 ] 10|
Click and hold

To edit a slide description.

* Click and hold down on the camera button and select the option "Edit Slide Description".

5.4 How to Edit Slides 145



E mad

*Ha = SIN wNEQAX
o

2. Edit the slide
name and
description

« meoODP Wo+n O

1. Click and hold
here and select
“Edit Slide

Description

S R =) R 00

« Enter the name of the slide
* Enter a description of the slide.
* If you wish to keep the current window layout or active tabs check the boxes provided

To delete a slide:

* Right click on the name of the slide in the ICM Workspace and select Delete.

To change the name of a slide

* Right click on the name of the slide in the ICM Workspace and select Edit Slide.

5.4.2 Move Slide

To change the slide's position in the slideshow use the Move Current Slide option and select the new
position from the list.

* Click and hold on the "make slide button".
» Select Move Current Slide.

ok

Save Slide...
Owerwrite Current Slide

Edit Slide Description...

| Move Current Slide...

i

Click and hold

* Select the position in the slide show where you want to move the slide to.
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n Move Slide in Slideshow f.//.z//.///,//.////,4/././/.4'/..(/.///,//.//_Em
Move to position: v

OK Cancel | Help |

Co-—display more than one slide

« Right click on the name of the slide in the ICM Workspace you wish to co—display with the

curently displayed slide.
« Select the option co—display slide.

5.5 How to Add Smooth Blending and Transition Effects
Between Slides

How to add smooth and blend transitions to a slide.

« Right click on the name of the slide in the ICM Workspace.

« Select Edit Slide.

« Select the desired transition effect — smooth or blend as shown below.
« Select the length of the transition in milli seconds.

Add smooth transitions and
transformations between slides.

*Wa = FIiIN mEEQAOX

- .

1.Right click | _
% hereand [
o choose Edit
- Slide
3. Enter the
2. Check the transformation
Smooth timein
and/or.BIend milliseconds
option

| [
O® B0a a@lals

5.6 How to Make Molecular Documents — Link HTML Text to
Slides

An ICM Molecular Document contains text and images which can be hyperlinked to the graphical display.
Click on the hyperlinked text and then a fully—interactive 3D slide will be displayed. The hyperlinks are
usually linked to a set of slides but can also be linked to a series of commands in a script, a web page, a
table or alignment. Once a molecular document has been made you can view it in the ICM-Browser

(File/Save Project .icb file) or download ActivelCM and view it in a web page or Powerpoint.

5.5 How to Add Smooth Blending and Transition Effects Between Slides



To begin creating an ICM document

 File/New/ and click on the HTML tab.

» Enter some text. E.g the Name of the HTML document. Formatting can be changed as described
in the edit section below.

* Click OK

O Vs Makoft Molivowsar 3.7 2a [MewPonject *] (1 sbjmct)

Prepare HTML text for the molecular
document.

« meCUDL WO+n O

| : 2. Click on the
b g Html tab.

‘g
<

3. Enter name
of document.

« A HTML text panel will be displayed in the graphical user interface.

NOTE: You can add multiple documents into a single file. The documents will be accessible via tabs at
the top of the HTML panel.

5.6.1 How to Add Text or Edit a Molecular Document

To edit the HTML text in the graphical display

* First create an HTML document and the text panel will be displayed in the graphical user
interface.

« Right click in the body of the text display panel and select Edit.
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‘“ e — ' — Add text to the Html document (1). F
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B 1. Right click in the .
white space select >
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* Enter text and use the formatting tools provided in the panel above the text editor. Make sure you

have selected the Edit tab in the HTML editor. You can see your page in the View tab or write

directly in HTML in the Source tab.

 1wn Moot Moirowner 3.7 74 [WewPonjoct *] {1 sbject) X
e ——— Add text to the Html document (2). F
LeEe = FIN wDEBEQA0
7| Penll) o ~ SRS, °
-...:.'.:.’_ . 4: -~ :
@ e CELFIET FALLERR *
e BIlrucGc s ERaAm| - e “
B The Crystal Structure of the Pim1 2' Use t!‘e ;
o Kinase formatting -
" — T tools here. =

here. Make
sure you are
in Edit mode
(see below)

3. Toggle between View,
Edit and Source mode.

AT o 273 B2 W R

The key formatting tools in the HTML editor are shown below.

5.6.1 How to Add Text or Edit a Molecular Document
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Insert Table| | Insert Special Character
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Font Type

5.6.2 How to Make a Hyperlink Between Text and a Slide
To make a hyperlink between the text and the graphical display (slide)

Make a slide or set of slides of the graphical display you wish to link to. See Making Molecular
Slides for help on this.Once slides have been created:

* File/New/Html

* Right click in the body of the text display panel.

* Select Edit.

* Highlight the text you wish to link to a graphical display — you can do this by left clicking and
dragging over the text (selected text will be highlighted in blue).

« Click on the "Camera button" in the HTML editor formatting tool panel.

* Select the Slide tab.

« Select which number slide you wish the text to be linked to from the drop down menu.

 There is an option to display the slide as a thumbnail image in the text document panel. Check if
appropriate.
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1

Add a link from the text to a slide.

Jil wREQ40x

H'H‘)r(..r oew x
R ENEES S e v

1. Click and drag over
cture of the Pim1 Kinase
S e | the text you want to
make into a link

2. Click on
the camera
button

« HmeOOP o+ O

.......

NOTE: You can also

3. Use the drop
link to external down button to find
websites or add an the slide
ICM script

5.6.3 Insert Image

NOTE: The easiest way to add images (PNG or JPEG) into an ICM Document is to use drag and drop.
You can drag and drop the image into the ICM Workspace or go to File/Open. Once the image is in the
album in the ICM Workspace you can then drag it from the ICM Workspace |nto tthe HTML editor.

/display Y Tight Y labels Ypdb search Ymeshes Vo movie

1| AAiel e

1

’ no hydrogens

x A @@ 8 | 1| vl
- ] docT

no selection L_l / = kntal>

gy images (1 item) RN <head»<title>
- Z-album Insert an Hocl

-mgdels_browser” || St ialestyiad
> html q'“ itTam) |mage. <body text=black bgcolor=vhite>
~gdoc

<hl>Insert an image.</hl>

</body>
</htul>

Drag and Drop from the ICM Workspace to the HTML source editor

Another way to insert a picture into the HTML text panel

« First read the image into the ICM photo album File/Open OR Drag and Drop from directory into
the ICM Workspace.

The image name and preview will then be displayed in the ICM Workspace.

5.6.3 Insert Image 151



=-album

-1 guit.png

..... 2 gu|2png

=g images (1 itern) ‘

* Create HTML text — File/New/HTML. Add text.

« Right click in the HTML window and select 'Edit Source'.

* Right click on the position in the ICM Script Editor where you would like to insert the image.
* Select 'Insert Image'

Image source: 2 gui2.png v

~Image Size
Width: |1 60 Reset Original |
Height: |120

M Keep original aspect ratio

OK Cancel

- -

« Select the image name source.

» Choose the desired Width and Height.
* Click OK.

* Click Save in the ICM Script Editor.

5.6.4 Insert Script

How to insert a script to the text panel
There are 3 ways to add a script — described in more detail below
1. Drag and drop script from ICM Workspace
2. In the HTML Source Editor - right click and select Insert Slide or Action
3. Create an "inline" script
These methods are described below:
Drag and Drop Method
« Create a script File/New/Script
 The script will be displayed in the ICM Workspace.
« Right click in the HTML Text Panel (for instructions on how to create this panel see create
molecular document) and select edit source and the HTML Source Editor will be displayed.
* Click-Drag and Drop the script into the HTML Source Editor

A line as shown below will be added.

<a href="#icm/script/scriptl">text placed here will be displayed as a link in the document</a>
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Another way to add a script to the document is to Insert Action:

« Right click in the body of the text display panel.

* Select Edit Source

« Highlight the text you wish to link to a graphical display — you can do this by left clicking and
dragging over the text (selected text will be highlighted in blue).

« Right click and select 'Insert Slide or Action' or select the button in the HTML Source Editor and a
window as shown below will be displayed.

9 Create/Edit a Slide or a built-in ICM Script

Internal Link Name |Linking to a scrip

Highlighted text |Link text to a script

Help: start script from Hdialog{"'name"' to generate a dialog}

[V A4s Thumbnal [~ Smooth Transition:

" Display Slide :

slideshow[1] «

¢ [Arguments and] ICM commands

Add your script here

0K | Cancel

« Select the option [Arguments and] ICM commands
 Add script in the editor provided
* Select ok

Inline Script
A script can be added to the HTML text in the following way
« Right click in the body of the text display panel.

* Select Edit Source
* Enter script in the format as shown below.

<l-—icmscript name="script2"
print $1 + $2
——><a name="script2" href="#_">script2</a>

5.6.5 Insert a Dialog Box

Dialog boxes are provided to enable a viewer to interact with a presentation or document file. The dialog
box will be a gui data entry box. For an example here is a script to prompt the user of the file to enter a pdl
code:

read pdb $1
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dsa 1.

4 Read PDB File

Please Enter PDB Code |1crn Ll

Ok Cancel |

The code above can be saved as a script or inside the html text. To do this:

1. Right click on the HTML text display and select "Edit Source".

2. Highlight the text you wish to link to a dialog box and then select the right click and select 'Insert
Slide or Action' or select the button in the HTML Source Editor and a window as shown below
will be displayed.

M Create/Edita Slide ora built-in icMscipt~~—[=JE3

Internal Link Name |Examp|escript2

Highlighted text |

Help: start script from #dialog{"name"} to generate a dialog.

 Display Slide : | I r | El:

& [Arguments and] ICM commands

OK Cancel |

OR.

1. Right click on the HTML text display and select "Edit Source".
2. Add a link to a script as shown below.

<a href="#icm/script/script1">Example Script 2</a>

5.6.6 Document Navigation

The following buttons shown below aid document navigation. Also remember that more than one documer
can be stored and the header of each document file will be displayed in multiple tabs in the text panel
window.
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View Next Zoomn

5.6.7 Protect Shell Objects From Deletion

When making a molecular document you can protect objects from deletion by the person who reads your
document by:

« Right click on the object in the ICM Workspace.
« Select the Protect option.
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6 ActivelCM

ActivelCM enables you to view and display ICM graphical slides and animations interactively
inside Windows Microsoft PowerPoint and web browsers such as Internet Exporler and Mozilla Firefox.

T S e S A e G | A -

_—
-

1. AdNeas o
Mo DR T Peeatam
—

6.1 How to Embed in Microsoft PowerPoint 2003

Setup

« Download ActivelCM from www.molsoft.com/support
« Save an ICM file (.ich) containing slides. Click here to see how to make slides.

Embed icb file

 Open the Insert menu from the top bar of PowerPoint and select Object
« This opens up the Object dialogue. Select ActivelcmCtlIClass:

Insert Object B3 I

Object type:
% Create new ‘ActivelcrCt Class
Adobe Acrobat 7.0 Document
Bitmap Image
Calendar Control 11.0
DatePicker Control X .
GroupWise Secure Mime Control I™ Display as icon
GWComposeCtl Class
Microsoft Equation 3.0 Ll

it

" Create from file Cancel

Result

¢ b Inserts a new ActivelcmCtl Class object into your
Em presentation.

« Click on OK. A file dialogue will then be opened. Open the ICB file you wish to use via this
dialogue. IMPORTANT: To avoid later problems, make sure the ICB file is in the same folder as
the PowerPoint file.
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* A low-resolution snapshot of the first slide in the ICB file will be shown in the activelCM control
you created. You can change the shape of the control by dragging the corners of the control with
the mouse, once selected.

* Right-click on the activelCM control and select the Properties menu item

F3 Microsoft PowerPoint - [Presentation?] =10 x]

W) Be €k Yew et Fgmst Jook SkeShow Wrdow teb - %
2B S e £ v Z A R e Stwse ISP E W acom B oAl ]
Ouden | Shdes | X IR IR ET SRR SRR RN NIRRT R SRR E R SRR N (SRR 2]

Click % add notes 2

E=7 ¥ v
oww (o] agostpes- \ N OOUAC B > L-A-===ad)

Shde 10f 1 Def sk Design Engheh (U.K.) (+° 4

» Save the PowerPoint presentation

6.2 How to Embed in Microsoft PowerPoint 2007

Setup

» Download ActivelCM from www.molsoft.com/support
 Save an ICM file (.ich) containing slides. Click here to see how to make slides.

NOTE: Here are the instructions for ActivelCM in Microsoft Office 2007, for older versions of
PowerPoint see here.

Enable the Developer Menu:

« Click the Microsoft Office Button (button top left), and then click PowerPoint Options.

« In the PowerPoint Options dialog box, click Popular.

« Under Top options for working with PowerPoint, selet the Show Developer tab in the Ribbon
check box, and then click OK.
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1. Click the

Microsoft Office

Button and

then Click

PowerPoint

Options

oS

2. Enable Developer Menu

Insert ActivelCM into PowerPoint:

« Select the Developer menu.

« Select the More Controls button in the Controls field.

« Select Activel CMCtl Class from the list of controls and click OK.

« Click the mouse anywhere in the white PowerPoint space and a dialog box will be displayed
asking you to select your ICM (.icb) file.

* Click and drag at the corners of the image to resize the normal way you would resize an object in
PowerPoint.

e -
SICEFIEAR Mok 55 temm _\ 1, Select Developers Menu
Ve PR E30E Peatm
2. Click “More Controls” Button

3, Select “Activel CMCtl Class”

4, Click anywhere here and select
ICM (.ich) file.

6.3 Embed in Web Browser

To embed in a web browser.
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1. Download ActivelCM from here
http://www.molsoft.com/getbrowser.cgi?product=activeicm(it is
free!).

2.Create an HTML page in ICM (File/New/Html).

3. Add a series of slides.

4. File/Export As ActivelCM Html..

6.4 How to Use ActivelCM in PowerPoint

*IMPORTANT There are two ways to open a presentation:

* Double click on the ppt file in windows folder. (in this case PowerPoint will set the current
directory to the one which contains the file and there should be no problems with both relative and
absolute paths)

« Open ppt through the "File—Open" or recent files. (in this case PowerPoint DOES NOT SET the
current directory to the one which contains the file —> relative path might not work and user will
be prompted to locate the ICB file unless file is found in absolute location)

To view the slides you must be in Slide Show mode
* Press the F5 button to start the Slide Show. In edit mode (i.e. not presentation mode), the control
is shown as a static image i¢,% it is not possible to interact with the ICB file. Therefore, to prepare
the presentation so that the control shows the correct initial visualisations it is necessary to run the
PowerPoint slide(s) in presentation mode
Change Slides
* Use the left and right cursor keys to change slides.
A number of other options can be accessed by right clicking on the slide. These options include:
* Select Slide
 Auto Play
« Set on/off rocking

e Center
* Load a new ICM File

ICM Embedded Into PowerPoint
in Slide Show Mode (F5 button)

You can also add multiple ActivelCM 3D displays in one slide:
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* To display mutliple ActivelCM 3D displays in one slide just copy the original display or repeat
the steps described above. All powerpoint slides should point to the same ICM file (.icb) but they
can point to different slides.

Side-by-side view

6.5 How to Change ActivelCM Component Properties

A number of properties of ActivelCM can be changed once embedded in powerpoint. The options include:
« Select the first slide to be displayed.
* Set slide auto play.
* Set auto play of a script.
« Embed the powerpoint file and the icb file all into one file.
To change these options:

* Right click on your embedded activelCM in Powerpoint.
* Select Properties and click on the button shown below.
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A Property Pages window will then be displayed as shown below.

[ActivelamCtll Acmeloncr
Aphabetic | Categorioed |
(Custom)
j(Marne )
Jortisdasview
lokoOperFielulog
l 0Pty
L oPlyyintervel
m Properly Pages
JoraphucsQualty Actrve lom Component Propesses |
Hesghe
fLeft
fpeomatrie Filo Name [C\Documerts and Sesngs\andiew Omy\  Browse_ |
Jrockview
1o Curert i Side (RN I - |
Auto Plag Sides
Width
I~ Auto Pla Sides Auto Play Interval [sec) =
= ={
Range To Play.
Ao Plag Sergt
@ Nooe  On Oick  OnSide
St to Play l v

I~ Embed File nto Corbdd
2. Make changes

ok ] come | aow | 4o |

To change the file name of the icb file linked to activelCM: Simply type in the path to the file or use the
browse option.

To change the current ICM slide: Use the drop down button next to Current ICM Slide to select the
slide you wish to display first in your presentation.

To auto play slides: Check the Auto Play Slides box and select the interval between slides option. A range
of slides can be played by entering the humber of the slides separated by a comma.
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To auto play a script: Select whether you want the script to run On Click or On Slide then select the
script from the script to play drop down button. You should first save your script in the icb file.

To embed the icb file in the ppt file Click the Embed File into Control option. Important — Please save
your PowerPoint file in the t 1997-2003 ppt format not pptx.

6.6 Advanced use of activelCM: Macros to direct visualisation
changes

Documentation kindly provided by Dr. Brian Marsden (SGC Oxford
http://www.sgc.ox.ac.uk/people/brian/ )

It is possible to write simple VisualBasic scripts to avoid having to use the right—click menu approach to
changing activelCM control slides within the control itself. This allows one to place buttons outside of the
activelCM control, but in the same PowerPoint slide, which controls the control's behaviour. Below are a
couple of useful examples of this approach.

Creating a button to set the control's active slide:
Insert a button Office 2003

« In edit mode, make sure the control toolbox toolbar is shown by right—clicking the blank area at
the top of the top bar and ensuring Control Toolbox is ticked.

B Microsoft PowerPoint - [Presentation?]

) e Edt Yew [wert Fomst Jooks SideShow Window Heb ™™
J3 .:xo - i3 i - . B Z U \ ! : Fomatho 7 Degion _mesual
Ol Shdes 20 nenl0r e n@erancndorcrndenaaa o Qerenea@enencr 4 Contrel Teokos 9 N

1 : Orawigy

Chick 10 add notes A
1= L0 »
oo [i] aposwes- \ NOOUAC @A - L-A-===aa)
Sdetof 1 Def sk Desion Enghsh (U.X.) o

* Click on an icon in the Control Toolbox which corresponds to the sort of button you wish to use.
Then click and drag in the PowerPoint slide to generate the button.

Insert a button Office 2007:

« In edit mode, click on an icon in the Developer menu or ribbon which corresponds to the sort of
button you wish to use. Then click and drag in the PowerPoint slide to generate the button.
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» Double—click on the new button to open the VisualBasic editor with two empty functions
pre—defined. The first one pertains to the control itself and can be ignored in this context *For the
second function (which is for the newly—created button), copy the following into the editor,

between the two lines of function code:

ActivelcmCitll.currentSlide = 2

« This sets the current activelCM control's slide to be number 3 note that the value placed in this
code needs to be 1 less than the actual slide number (confusing, no?). Obviously, use a value her
that makes sense in the context of your ICB file.

« This should leave the editor looking like this:

v .8 X

‘&% Eile Edit View Jnset Format Debug Run Jooks Adddns Window Help Type a question for help
EE-d 4 23RN 90 » 0 a BFY I @ e casn
Project - VBAProject !.l Com <1 [Click =
o3 Private Sub ActivelcmCtll MouseClicked() =
- VBAProject (Presentatio =
= &3 Microsoft PowerPont 0b End Sub
] Side2
Private Sub CommandButtonl Click()
ActivelcmCtll.currentSlide = 2
End Sub
_'E
72 —w— ) i _JC1 »

« Close the Visual Basic editor
« To change the physical properties of the button e.g. text, colour e.t.c.right—click on the button and

select the Properties menu option. This opens up a dialogue as below, where many properties of
the button can be changed:
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Properties X
| CommandButton1 CommandButton ]

Alphabetic ]categofized |

'(Nu'ne) CommandButton1 ~

Accelerator B

AutoSize False

BackColor ] a+H8000000F &

BackStyle 1 - fmBackStyleOpaque

Caption CommandButton1

Enabled True

Font Arial

ForeColor B 34300000128

Height 39.75

Left 53.875

Locked False

Mouselcon (None)

MousePointer 0 - fmMousePointerDefault

Picture (None)

PicturePosition 7 - fmPicturePositionAboveCenter

TakeFocusOnClick True

Top 321

Visible True

Width 153 v

« Using this dialogue, it should be possible to disguise the button to look like normal text (for
example) which can be clicked on during the presentation to change the visualisation of the
control, apparently magically. Note that the button will only work in presentation mode.

« IMPORTANT: In Office 2007, remember to save the PowerPoint presentation now as a pptm file
that is, a macro—enabled PowerPoint file otherwise the macros will not work next time you load
the presentation.

Other code examples: Just copy and paste the example of interest inside the function for the button in the
Visual Basic editor. Code that enables a button to cycle through the ICB files slides in order (including
wrap—around)

currentSlide = ActivelcmCtll.currentSlide
numSlides = ActivelcmCtl1.nofSlides

If currentSlide = numSlides — 1 Then
ActivelcmCtll.currentSlide = 0

Else

ActivelcmCitll1.currentSlide = currentSlide + 1
End If

6.6.1 PowerPoint Cache Errors

PowerPoint caches some information about active controls. Sometimes after an ActivelCM upgrade you
may get an error when trying to access some property or method: "Wrong number of arguments or invalid
property assignment" or something similar.

In this case you need to close PowerPoint and remove all files from the location below:

C:\Documents and Settings\seva\Local Settings\Temp\PPT11.0
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7 Movie Making

Note: Click Next (top right hand corner) to navigate through this chapter or use the links below.
Headings are listed on the left hand side (web version) or by clicking the Contents button on the
left—hand-side of the help window in the graphical user interface.

ICM enables users to easily make a movie. Here we will describe how to make and convert a series of
frames and scenes into a movie. A movie is an excellent means of communicating results obtained in ICM
such as Monte Carlo and docking simulations. The resulting movie can easily be transfered into other
applications such as Microsoft Powerpoint.

ICM video -l X

File Edit Movie Fayorites Window Help

7.1 Movie Making Options

From version 3.4-9 onwards there are two ways to make a movie.

1. Screenshot Movie Making

M&:reenshot movie making

2. View—-Defined Movie Making
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Movie tab

{ display Y labels Y analysis Y pdbsearch Y meshes ¥ movie 7
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no selection [,__l‘
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7.2 Screen—grabbing Movie

To make a Screen—grabbing Movie follow these steps:

* Resize the graphical display to the screen size/resolution you need. You may also want to select

the high quality image button and antialiasing to improve the quality of the movie or add
visual effects such as shadows.

» To begin making a movie click on the movie making button at the bottom of the graphical user
interface (as shown below).

« Enter a file name for your movie and select the movie format (.mov, .avi, mpeg).

Enter filename

. . .
File name: llcmmov ﬂ

Save as type: lQuickTime files [*.mov *.qt) LI

_______ QuickTime files [*.moy *.gt
Windows video files [*.avi)
00l a_ NO|MPEG video files [*.mpg *.mpeq)

Choose movie format

By

Screenshot movie making button

NOTE: If you want to make a movie to include in a PowerPoint presentation you need to save the
movie in AVI format.

« To begin recording the screenshot movie click on the red Record video button. Anything
displayed in the graphical display will be recorded, for example you can record animations
and transitions. Specifying the number of cycles in the animation (rocking, rotation)
is an ideal tool for screen—shot movie making. If you have a fast computer you can use Realtime
screen grabbing which can be selected by clicking and holding the Record video button. The real
time option can also be set in File/Preferences/Gui menu.

& @)%

Record video button

 The length of the movie in minutes, seconds and milliseconds is displayed in the top right hand
corner of the graphical display.
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* You can pause the movie and fade out by clicking on the button shown below. The number of
frames for the fading out option can be controled using the option in File/Preferences/Gui

Pause and fade out

|
& 131 m|
Pause recording

« You can record a smooth transition from a previous frame by clicking on the button shown below.

Smooth transition from previous frame
o @ F

NOTE: Anything you do in the graphical display will be recorded in the movie. For example you can
change representations, lighting, add new molecules etc. This can be achieved in a more controled
manner using the pause and record smooth transition button.

« Once you have paused the recording the viewpoint and representation of the molecules can be
changed and a smooth transition from the previous frame can be generated by selecting the
Record smooth transition from previous frame button.

« To stop recording a video press the button shown below.
Record smooth transition from previous frame
o @ '-ié J
Stop recording

7.3 View—-Defined Movie Making

Before starting to make a movie:

1. First set up and make a directory into which you wish to store the movie.
2. Read the PDB files and objects you wish to include in the movie

A previously saved movie can be opened by:

* Clicking on the movie open button shown below.
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Open existing movie

7.3.1 Movie Files and Resolution Setup

To start making a movie:

» Select the movie tab.

{ display Y labels Y énalysi&Tpdb search anaes Y movie 1-

olfcl

Open the directory of an
existing movie.

Choose a directory to make a
new movie.

* Click the button to choose a new movie directory (See Figure Above).

Locate your movie
directory.

Movie Directory | Documents and Settingshandy\My Documents| Ll Browse

Frame size | 7684576 =~

Define movie resolution

» Browse for your movie directory.
« Select which resolution you desire for your movie by selecting the appropriate frame size.
* Click OK.

7.3.2 Defining a Movie Scene

The first step is to make the first scene.
There are four choices of scene - still, tween, rotate or rock.

Movie tab

{ display Y labels Y analysis Y pdbsearch Y meshes ¥ movie 7

[®] [Esj|| 0/0 new 1 l(| <] »|H [ | 'l (sl ~] @"lFramesla
no selection |,:_| Rotate
= objects (1 items) Rock

W NS P -

Select which scene you would like to start your movie with and follow the instructions for whichever one
of the four scenes you choose.
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7.3.3 Siill

To make a still scene:

« Select the still option from the drop down list shown below.

Still v Q&"lFrames |50 3:

< Move the object to the starting position.
* Click on the "Define first view" button (see figure below).
 Type in the data entry box how many frames you desire for the scene.

dyfrerss d | @]

Select the first frame

Select the number of
frames you want for
the first scene.

« If you wish to preview the still view click the "preview" button (see figure below)
* If you are happy with the scene, click the red record button.

s =] dgfremfe 2P| @]

Preview the still
view

Record new
scene

The number of scenes you have recorded so far is displayed in the video panel (see figure below).

|— Next scene number

@|@|@|@|1/1new2 KI '«I »I" |[>' | §| m%lﬁames[ﬂ!l

l_ The number of scenes currently in your movie is recorded here

7.3.4 Tween

To make a "tween" scene (moving your object from one point to another):

* Select the tween option from the drop down list shown below.
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» Move the object to the starting position.
* Click on the "Define first view" button (see figure below).
* Type in the data entry box how many frames you desire for the scene.

PR =l Y

Define first view

« Move the object to the place you wish it to be translated to..
* Click on the "Define second view" button (see figure below).

dy| dafrorss 3 Q| @]
|

Define second view

* Click on the button shown below to preview the interpolation between the two views.

Preview the |nterpolat|on
between two views

« If you are happy with the scene, click the red record button.

WJJM T §| i|

Record new scene

The number of scenes you have recorded so far is displayed in the video panel (see figure below).

|— Next scene number
5] | 81| I8l 22rens 1] <t |04 [ | O | IREE=] ] g 4

LThe number of scenes currently in your movie is recorded here

7.3.5 Rotate

To make a "rotation" scene:

« Select the rotate option from the drop down list shown below.

Tween ¥ Qé" ﬁlFrames 50 EI:
Still
Tween

Rock

* Move the object to the starting position.
* Click on the "Define first view" button (see figure below).
 Type in the data entry box how many frames you desire for the scene.
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Define first view

Now you have three preview options
1. Rotate around the x axis.
2. Rotate around the y axis.
3. Rotate around the z axis.

The buttons for each of the three options are shown below:

Rotate v Qé" Frames |50 = Angle 360 & @| ¢| ®| & |

Rotate around x axis
Rotate around y axis

Rotate around z axis

« Enter by how many degrees you wish your object to be rotated.
« Click one of the three preview options - rotate x, rotate y and rotate around the z axis.

NOTE You can play with and change the number of degree option and which kind of rotation as many
times as you wish until you are satisfied with your scene.

Once you are satisfied with your scene:

* Click the red record button.
Rotate ¥ @" Frames |50 = Angle 200 3 @| ¢| ‘®| @ |

Record new scene

The number of scenes you have recorded so far is displayed in the video panel (see below).

Next scene number

[_Ej|t%j|[l}j|@|4/4new5 K | <K]| »|" |[> | 9| mgﬁames[ﬂ Anglelﬁ

LThe number of scenes currently in your movie is recorded here

7.3.6 Rock

To make your object perform a "rock" motion:

* Select the rock option from the drop down list shown below.
v @‘I Frames |50 33

« Move the object to the starting position.
* Click on the "Define first view" button (see figure below).
» Type in the data entry box how many frames you desire for the scene.
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[Rock e Qé‘l Frames |50 3:

Define first view

Now you have three preview options
1. Rock around the x axis.
2.Rock around the y axis.

3. Rock around the z axis.

The buttons for each of the three preview options are shown below:
[Rock I Qa Frames [50 =] Ange [200 & Times[20 & @| é| 0| 9 |
Rock around x axis 4|

Rock around y axis

Rock around z axis

To change the angle and the number of times the rock occurs, enter the desired numbers in the data entry
boxes shown below.

Rock ~| QQ Frames [50 =] Angle [200 & Times 20 3 b’| é| 0| ©® |

Change angle of rock J
Change number of rocks

Once you are satisfied with your scene:

« Click the red record button.

[Rock ~J .@Q Frames [50 =] Angle [200 & Times [20 2] D'| é| 0| ® |

Record new scene
The number of scenes you have recorded so far is displayed in the video panel (see below).

Next scene humber

@|E&j|@|[@j|4/4new5 [}Q | «| »|" | D | 9| mgﬁamesﬂ Angle’ﬁ

LThe number of scenes currently in your movie is recorded here

7.3.7 Edit a Movie

To edit a movie:

« Select the scene you wish to edit by using the buttons shown below. The scene number is
displayed in the movie panel.
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Preview scene
Go to last scene

Go to first scene Edit scene: change
|_ and replace

34 news [}<1|<k]|[>{>|D{]’[>‘§‘

Edit scene 3 out Go to next scene
of 4 Go to previous scene

« Click the "Edit scene: Change or replace scene" button.

» Make changes to the scene as described in the Movie Making section of this manual.

7.3.8 Preview and Export

To preview a movie;

* Click on the preview movie button shown below.

&) @) 8] [8)]

Preview Movie

To export a movie to a series of png,gif,tiff files or an avi file:

« Click on the export movie button shown below.

& 3| B B
|

Export movie

« Select which format you wish to save your movie.

MovieExport

Frame size | aif

gif

If you select avi a window as shown below will be displayed:

« Select which windows compression software you wish to use to make the movie.

7.3.8 Preview and Export
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8 Protein Structure Analysis

Note: Click Next (top right hand corner) to navigate through this chapter or click on the links below.
Headings are listed on the left hand side (web version) or by clicking the Contents button on the
left—hand-side of the help window in the graphical user interface.

In this chapter we describe the tools available for analyzing protein structure. These tools include
calculating RMSD, identifying closed cavities, calculating contact and surface area, measuring anlgles anc
distances, and generating Ramachandran plots.

8.1 Find Related Chains

This option allows you to search the currently loaded PDB files or ICM objects and identify chains which
are similar and/or related.

You can do this by:

* Select the objects or pdb files you want to compare.
 Tools/Analysis/Find Related Chains

« Click OK to confirm the selection you made

« A table as shown below will be displayed.

x| related_sequences

namel name2 lenl len2 seqid msd consensus
2ic.a 2icbec 278 277 100 012 SWKKOAEDIKKIFEFKETLGTGAFSEVVLAEEKATGKLFA!
1 IENEIAVLRKIKHENIVALEDIYESPNHLYLYMOLVSGGELF

2ic.a 3bhha 278 289 33 D42 H HHEHG # VL HTG HAHKHI  H+ # HEEH
2 HER HKHNIVLD #  #HYLVHE LV GGELF- IV + Y E
DAS #l QHL-AVHEHEH MGHYHRDLKPENLLHES ##
PGY#H PEVL #Y KHVDHW HGVIHYILLHGYPPFHDE

2ic6.a 3bhhb 278 289 38 04 " tHiE ﬂG LLE W tSTG uAuKtil He 8t HEEH

dc6a 3bbhc 278 285 37 044 quu u :m EA # Kit fi+ # HE E8 HHR HKH
dicG.a 3bhhd 278 286 37 043

n n E n n zm E A -ﬁ_kﬁ iu nmu'E_E-n':iuR HKH
dicbc 3bhha 277 289 39 044
Jcbc 3bhhb 277 289 33 043

2ic6.c  3bbhh.c 277 285 38 044

‘mtEﬂG 83 VL nTG mnm K #E Eu MR
0|0 B = &&= W

HHEHG B BV HTG RABKEI K HEEH
namel = Name of query structure molecule name2 = Name of hit len1 = length of query len2 = length of
hit seqid = Sequence identity percentage consensus = Consensus sequence

tﬂi 33 wu uTG MuKtﬂ K $3E Eﬂ tmR

W N 0O O sew

;xz;xxg::;a;::;
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8.2 Calculate RMSD

NOTE: This option is for protein structures only not for chemical compounds. You can use the
command line options RMSD and SRmsd for chemicals.

To calculate RMSD between two structure:

* Read into ICM the two structures (File/Open or PDB Search or Read in Chemical) you wish
to compare.

« Select the two structures you wish to superimpose. You can do this by double clicking on the
name of the structure in the ICM Workspace (a selection is highlighted blue in the ICM
Workspace and green crosses in the graphical display} or you can use the right—click button and
drag it over the whole structure in the graphical display. Use the CTRL key to select more than
one object in the ICM Workspace or use the add selection button if selecting more than one
object in the graphical display.

« Tools/Analysis/RMSD and a window as shown below will be displayed.

0 Calculate cartesian RMSD @@
" Kept in place
¢ No Alignment " Align Residues " Exact Match

& VisibleAtoms " Calpha (" Backbone " Heavy Atoms

Apply | Close Help

 Select whether you wish the atoms to be superimiposed onto one another or kept in place. The
kept in place option would be ideal for compating docked structures.

« Choose whether you wish to make the superposition by alignment or exactly matching the atom
names.

« Select which atom types you wish to superimpose.

The RMSD value will be displayed in the terminal window.

8.3 Contact Areas

» Read in a protein structure (File/Open or PDB Search)

* Select the region you wish to analyse.

» Tools/Analyze/Contact Areas

« The xstick display in the region will be scaled according to the atom/residue contact area. For
example, residues making large contacts with a ligand will be displayed in thicker xstick
representation than those making small contacts.

« A table as shown below will be displayed. Residues making key contacts will be displayed in
xstick (radius represents contribution size). Carbon atoms are colored light green, nitrogen atoms
are colored light blue and oxygen atoms are colored light red. The table lists the contact area,
exposed area and the percentage of contact area compared to exposed.
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/ Contact \

A ‘ Ccnlacu\teaﬂ ExposedAlea' Percent%
1 |1dkibms/600 3980 564.1 7
' 345 48.4 7
(3 [1dkib/Ma08 295 1758 17
4 |1dkib/'F228 295 125.0 24
5 [1dkib/ 1263  27.9 107.3 % Radius of Xstick relates to the contact area.

NOTE: You can slso right click on the molecule in the ICM Workspace and select "Analyze Residue
Contacts"

8.4 ldentify Closed Cavities

This tool will identify cavities within a molecule which are completely closed,. If you are looking for
buried and open pockets then use icmPocketFinder.

* Read in a protein structure (File/Open or PDB Search)

 Tools/Analysis/Closed Cavities

« Use the drop down arrow to locate the receptor you are interested in.

* Enter the minimum volume of the cavities you wish to identify.

* Click OK

 The closed cavities will be displayed in the meshes section of the ICM Workspace and a table of
the cavities will be displayed. Double click on a row in the table to jump to a particular closed
cavity and select the residues surrounding it.
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~CLOSED_CAVITIES

E
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x|/ CLOSED CAVITIES

Double click here to
select the residues
surrounding the
cavity

i Volume | Aiea | Radus | Type
= 68.75 86.66 238 cavity2
3 (2814 5015 1683  caviyd
4 (B4 5478 1829 | caviyd

*

m‘w +

8.5 Surface Area

This option calculates solvent accessible area of each selection in multiple objects and stores it in a table.
a molecule is specified in a multi-molecular object, the surface area of an isolated molecule is calculated
and other molecules are ignored. The area is reported in square Anstroms and the probe radius is assume
to be the value set in the variable waterRadius.

Output: the macro creates table AREA . The empty comment field is added for user's future use. If the tabl
exists, new rows are appended.

To calculate a surface area:
* Read in a protein structure (File/Open or PDB Search)
* Select the region you wish to analyse.
« Tools/Analysis/Surface Area

* A table will be displayed listing the residues in the selection along with the corresponding total
surface area.

8.6 Measure Distances

There are two approaches to calculating and displaying distances between atoms. You can either use the
options in the Labels tab or use Tools/Analysis/Distance

To display all to all distances:
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* Select the atoms between which you would like to find the distance. (See selection
toolbar)

» Tools/Analysis/Distance

* Select all to all

To display intermolecular distances

* Select the atoms between which you would like to find the distance. (See selection
toolbar)

« Tools/Analysis/Distance

* Select intermolecular

To display the distances between the same atoms in two objects.

 Select the atoms between which you would like to find the distance. (See selection
toolbar)

* Tools/Analysis/Distance

» Select same atoms in two objects

You can also use the buttons in the label tab to display the distance between two atoms:

« Click on the labels tab (previously called advanced tab).

* Select the atoms between which you would like to find the distance. (See selection
toolbar)

* Click on the 'Show Distances Between Two Atoms' Button

 The distance will be displayed in angstroms, in green.

To find the distance from one atom to many:

* Click on the labels tab (previously called advanced tab).

* Select the atom from which you wish to measure the distance from (See selection toolbar)
* Click on the 'Show Distances From One Atom To Many' button.

 The distances will be displayed in green.
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The maximal and minimal distances can be selected by entering values in the boxes shown here (below) i
the labels tab (previously called Advanced tab).

o

NOTE: Distances can be displayed and undisplayed in the 3D labesl section of the ICM Worskapce
(left hand side of graphical user interface). You can change the color of a distance label by right
clicking on it in the ICM Workspace. You can alse export the distance to a table.

8.7 Planar Angle

If you wish to find the planar angle between three atoms:

* Select Tools/Analysis/PlanarAngle

. Find planar angle between three atoms @@

First atom Ia_pep. mi2/ca L]
Second atom Ia_pep. m/B/n LI
Third atom [ -l

Help

To select atoms: Right-Click, slide down to atom name and release.
To see the results: look in the terminal window

Apply I Close Help

* Right click on the each of the three atoms which you wish to use, and select their name. The
spaces next to First atom, Second atom, and Third atom should now contain the name of your

atoms.

a_pep.m/2/0e2

Selection Dialog
Edit »
Advanced 4

* Click Apply to display the angle measure in the terminal window.

Angle ( a_pep.m/6/hh21 a_pep.m/2/0e2 a_pep.m/3/0 ) = 74.72 deg.

8.8 Dihedral Angle

In order to find the angle dihedral angle between two sets of atoms:

* Select Tools/Analysis/Dihedral Angles.
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v Find dihedral angle formed by four atoms @@

First atom Ia_pep. m/3/n Ll Second atom [a_pep. m/4/ca LI
Third atom [a_pep.msBic L] Fourth atom [ LI
Help

To select atoms: Right-Click, slide down to atom name and release.

Apply | Close Help

« Right click on each of the four atoms which you wish to use, and select the name of the atoms.
The spaces next to Atom 1, Atom 2, Atom 3, and Atom 4 should now contain the names of your
atoms.

a_pep.m/2/oe2

Selection Dialog
Edit >
Advanced »

« To find the correct angle, select your atoms according to the following diagram:

Atom 3

Atom 4

« Click Apply to display your dihedral angle measure in the terminal window.

8.9 Ramachandran Plot Interactive

To make an interactive ramachandran plot:

* Read in a protein structure (File/Open or PDB Search)

* Select the structure you wish to build the plot for. You can do this by double clicking on the name
of the structure in the ICM Workspace (a selection is highlighted blue in the ICM Workspace and
green crosses in the graphical display) or you can use the right—click button and drag it over the
whole structure in the graphical display.

« Tools/Analysis/Ramachandran Plot Interactive

 The interactive ramachandran plot will be displayed in table called RAMA.

* You can view the Omega, Phi/Psi (Gly) or Phi/Psi angles by clicking on the tabs at the top of the
plot. Each point is linked to the data in the table RAMA and also to the graphical display. Soby
clickin on a point in the plot will highlight the corresponding angles in the table and also center on
this region in the 3D display.

8.10 Export Ramachandran Plot

» Read in a protein structure (File/Open or PDB Search)
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* Select the structure you wish to build the plot for. You can do this by double clicking on the name
of the structure in the ICM Workspace (a selection is highlighted blue in the ICM Workspace and
green crosses in the graphical display) or you can use the right—click button anddrag it over the
whole structure in the graphical display.

« Tools/Analysis/Ramachandran Plot Export

A postscript viewer needs to be downloaded onto your machine in order to view the plot. This can be
downloaded from http://www.cs.wisc.edu/~ghost/. Once this software is downloaded you
need to tell ICM where it is located by typing the pathname into File/Preferences.

NOTE: You can always export the plot as an image directly in ICM without exporting. You can do this

by right clicking on the plot and select save as image. Another approach could be to export the RAMA
table to Excel and use the plotting tools there. You can do this by right clicking on the table name tab

and selecting "Export to Excel" or save as ".csv".
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9 Proteins Superposition

Note: Click Next (top right hand corner) to navigate through this chapter or click on the links below.
Headings are listed on the left hand side (web version) or by clicking the Contents button on the
left—hand-side of the help window in the graphical user interface.

One or more proteins can be superimposed. Simply select the molecules or parts of the molecules you wis
to superimpose and then use the selection of protein superimpose tools described in this section. For
example a convenient superimpose button can be found in the display tab (see below).

)

gt

!

Superimpose
Button

9.1 Select Proteins for Superposition

Before any superposition operation can be undertaken you need to select the protein structures you wish t
superimpose.

One way to do this is by selecting in the ICM workspace. For other selection tools please see the Making
Selections section of the manual.

« Select both receptors by double clicking on the name of the receptor in the ICM Workspace.To
select two receptors use the Ctrl button or use the shift button to select a range of objects in the
ICM Workspace. A receptor which is selected will be highlighted in blue in the ICM Workspace
and with green crosses in the graphical display.
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Green crosses indicates that the object is selected in the graphical display

538 2 non-ICM Ohj =
= u ﬂl.lj?-‘Ltb (2 itemns)

dinyl-imidazole in
i aLUIe

1|an header

Highlighted blue means that the object is selected in ICM Workspace

Once the molecules are selected you can then superimpose them using the options described in the next
section of this manual.

9.2 Superimpose Button

In order to calculate the root mean square deviation (RMSD) between two structures it is necesary to
superimpose them. By using the superimpose button in the display tab, ICM will calculate the Ca—atom,
backbone atom and heavy atom differences between the two structures. More advanced superimpose
options can be found in the Tools/Superimpose menu.

To superimpose two structures which have the same number of residues and atoms:

* First load the two structures into ICM.

« Select which parts or all of the two structure you wish to superimpose (see selection
toolbar).

* Select the display tab (previously called Advanced tab) at the top of the GUI.

« Select the superimpose button.

P

L3

!

Superimpose
Button

The rmsd will be displayed in the terminal window as shown below:

AHTU/ U4 dLUND DUPET LIIpUDEU, TIIDU—1.001U40

icm/1lyé6> superimpose { Res{ as_graph ) & a_.//ca,c,n,0 ) & 0bj{ as_graph )[1]
Warning> [1108] skipped 4 atom pairs with zero occupancies

Info> 64 atoms superimposed, rmsd=1.381643

icm/1lyé>

Al |

RMSD displayed here
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9.3 Superimpose by 3D

To superimpose proteins by 3D:

« First display and select the proteins you wish to superimpose by 3D.
« Tools/Superimpose/Proteins by 3D
» A window as shown below will be displayed.

€) Automated multiple structural superposition @

Help

molecules must be SELECTED and belong to different objects. To
superimpose molecules in the same object clone it

o ;VisibIeAtomsé " C alpha " Backbone " Heavy Atoms

Static Object  |a_1gl6. |
sequence weight |0.5 Ll
seed length | 15 Ll

Ok | Cancel

* Select by which atoms you wish to superimpose.

« Enter the ICM selection language description for the protein structure you wish to remain static.
You can also use the drop down arrow button to select it.

 Enter the sequence weight Average local sequence alignment score.

« Enter the seed length This is the similarity window size.

9.4 Superimpose Multiple Proteins

To superimpoe multiple proteins:
« First display and select the proteins you wish to superimpose by 3D.

 Tools/Superimpose/Multiple Proteins
» A window as shown below will be displayed.

€ Automated multiple structural superposition @

" Match By Res Numbers (" Exact Match

* Visible Atoms " C alpha (" Backbone " Heavy Atoms

Static Object |a_1qk6. |

Ok | Cancel

« Select by which method you would like to superimpose

Align Residues — Residue correspondence is established by sequence alignment using the ICM ZEGA
alignment Abagyan, Batalov, 1997. Atom alignment: by atom name.

Match by Res Numbers — Residue alignment by residue number.Atom alignment: by atom name for pairs
of identical residues or pairs of close residues (F with Y; B with D,N; D with N; E with Q or Z, Q with Z),
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for other residue pairs only the backbone atoms ca,c,n,0,hn,ha are aligned.

Exact Match - Residue alignment is by the Needleman and Wunsch method. Inside residue atoms are
aligned sequentially and regardless of the name.

« Select which atoms you would like to superimpose. Visible Atoms, C alpha, Backbone, or Heavy
Atoms.

9.5 Arrange as Grid

To separate superimposed proteins:

 Tools/Superimpose/Arrange as Grid

Superimpose

Arrange as grid
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10 Crystallographic Analysis

Note: Click Next (top right hand corner) to navigate through this chapter or click on the links below.
Headings are listed on the left hand side (web version) or by clicking the Contents button on the
left—-hand-side of the help window in the graphical user interface.

10.1 Crystallographic Neighbor

Theory

Molecular objects and 3D density maps may contain information about crystallographic symmetry. It
consists of the following parameters:

1. Crystallographic group eg. P2121 that determine N (depends on a group) transformations for the
atoms in the asymetric unit.
2. Crystallographic cell parameters A, B, C, Alpha, Beta and Gamma

To generate the coordinates within one cell one needs to apply N transformations and then to generate
neigboring cells the content of one cell needs to be translated in space according to the cell position.

ICM has a function which generates crystallographic neighbors for the selected atoms. For large proteins i
is impractical to generate neighbors for the whole molecule due to the high number of atoms in all
neighboring molecules.

This information allows to generate symmetry related parts of the density or molecular objects.
To generate symmetry related molecules around a selection of atoms:
* Read a PDB file into ICM. For instruction see the section entitled Finding a PDB
Structure.

« Display the structure and select the residues around which the symmetry will be generated. For
information on how to select residues see the Making Graphical Selections section.

* Select the menu Tools/Xray/Crystallograhic Neighbors.

A data entry box as shown below will be displayed.
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(5] Display crystallographic cell and... @@

Input Selection Displayed (3597 atoms) kg
radius [7.0 |

[~ appendT oPreviousNeighbors

extendResidueWindowsBy |2 i!
|~ keepEntireChain

|v display symmetry neighbors

Ok | Cancel l Help [

* Select the object.

« Enter the radius around your selction from which you wish to construct the symmetry related
molecules.

* If you have made symmetry related molecules previously you can select
appendToPreviousNeighbors otherwise leave unchecked.

» The extendResidueWindowsBy option will allow a window of residues outside of the selection
radius selected above to be displayed

« If you leave the keepEntireChain unchecked then a fragment of each neighbor will be created. If
you check this box the full neighbor will be generated

» Check display symmmetry neighbors to display them in the graphics window. The nearest
neighbor residues will be displayed in xstick representation and the each neighbor colored by
molecule.

* Click OK.

The crystallographic symmetry neighbors will be displayed in the Workspace. By default the object will
have the object name + "Sym" and each of the neighbors will be individual molecules.

For packing analysis and display you can color each symmetry unit a different color as described in the
Structural Representations Color section. This is shown in the picture below.

2. Tools/Xray/Crystallographic Neighbor

A0 FTERELL

Hodgd meinmmme)| Ldvd| G| 8o

 SEEEmsieass =

3. Symmetry related molecules.

10.2 Crystallographic Cell

Theory

The crystal structure of a protein is often discussed in terms of its unit cell. The unit cell is a box containing
one or more motifs, a spatial arrangement of atoms. The units cells are tiled in three—dimensional space tc
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describe the crystal. The unit cell is given by its lattice parameters, the length of the cell edges and the
angles between them, while the positions of the atoms inside the unit cell are described by the set of atom
positions measured from a lattice point.

To display the crystal cell of a PDB structure:

* Read a PDB file into ICM. For instruction see the section entitled Finding a PDB
Structure.

« Select the whole object. You can do this by double clicking on the name of the structure in the
ICM Workspace (a selection is highlighted blue in the ICM Workspace and green crosses in the
graphical display) or you can use the right—click button and drag it over the whole structure in the
graphical display.

 Select the menu Tools/Xray/Crystallograhic Cell and a data entry box will be displayed.

* Click OK

The crystallographic cell will be displayed as a box as shown below.

10.3 Biomolecule Generator

Theory

It is very useful to know how a protein from the PDB may look in a biological environment. The PDB
entries solved by X-ray crystallography and deposited in the PDB contain the information about the crysta
structure rather than the biologically relevant structure. For example, for a viral capsid only one instance o
capsid protein complex will be deposited and only one or two molecules of haemoglobin that is a tetramer
in solution maybe deposited.

In some other cases the asymetric unit may contain more than one copy of a biologically monomeric
protein. ICM reads the biological unit information and has a tool to generate a biological unit. Not every
PDB entry has the biological unit information.

A gallery of images created using the ICM Biomolecule generator is shown below:
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Left: PDB: 1DWN Bacteriophage Pp7 From Pseudomonas Aeruginosa At 3.7 A Resolution Right: PDB:
1C8E Feline Panleukopenia Virus Empty Capsid Structure At 3.0 A Resolution

Left: PDB: 1AL2 P1/Mahoney Poliovirus, Single Site Mutant V11601 At 2.9 A Resolution Right: PDB:
1LP3 Adeno-Associated Virus (Aav-2), A Vector For Human Gene Therapy At 3.0 A Resolution

NOTE: Right click on a PDB structure in the ICM workspace to determine whether a structure from the
PDB has biological unit information. If it does have this information then there will be an option in the
menu entitiled "Generate Biomolecules" if not the option will be blanked out.

To generate a biological unit with ICM:

« Select the object or PDB file.
 Select the menu Tools/Xray/Biomolecule Generator.

* Tick the makeAllBiomolecules box.
* Click OK - with very large molecules the biomolecule generation may take some time.

10.4 Get Electron Density Map

Theory

An electron density map is a representation of a crystal structure based on the diffraction data. The map is
constructed by a summation of waves of known phase, amplitude and frequency using Fourier transform.
The electron density map of a protein can be viewed along with the pdb structure. The easiest way to view
the electron density map is to contour and convert it into a graphical object (mesh).

A figure showing the electron density contours surrounding the ATP molecule in pdb entry 1ATP.

196 10.4 Get Electron Density Map



To load an electron density map:

 Tools/Xray/Get Electron Density Map
« Enter the PDB code of the map you would like to view.
* Click OK and the map will be downloaded from the Uppsala Electron Density Server.

The map will be represented in the ICM Workspace as shown below.

ICM Workspace
no selection |,_J
--Jll ohjects (1 itern)
- m @l 1atp  [1] X-Ray; 2.20A

56 maps (1 itermn)
i m_mfp size= 2471 K

T Name of map

Display and undisplay map here

The map can be displayed as shown below however a clearer way of representing the density is to contou
the map into a graphical object (mesh) as described in the following section.
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10.5 Map's Original Cell

To display the original crystallographic cell of an electron density map:

* Tools/Xray/Map's Original Cell

 Enter the name of the map or use the drop—down button to locate it. If you do not know the name
of the map the name can be located in the ICM Workspace.

« Click OK and the cell will be displayed. The map can be displayed and undisplayed in the meshes
section of the ICM Workspace.

Generated cell

L @ Ja |4bA
-l meshes | (1 item)
. [E gCelMap  v=8I=1:
- maps  (1item)

L] m 2hdw size= 94

Name of map

10.6 Contour Electron Density Map

To contour an electron density map and display as a graphical object:

 Load an electron density map as described earlier in the Load Map section.
* Read in the PDB file — File/Load PDB or use the PDB search tab.
« Tools/Xray/Contour Electron Density.

 Enter the name of the map e.g. m_1atp — the name of the map is displayed in the ICM Workspace
or use the drop down arrow to locate it.

« If nothing is displayed then the whole map will be contoured. If you only want to contour a
particular region of the map then you need to display that region of the PDB structure. Eg the
binding pocket.

* Enter a sigmaLevel value for more information see:
http://www.molsoft.com/man/reals.html#mapSigmalevel. Once the contoured
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map has been created the sigma level can be changed manually using the +/- buttons in the ICM
workspace.

« In ICM versions 3.6—-1f and above there is an option to Keep All Density in Box. If this option is
checked the density will be contoured around a box surrounding your selection if you do not check

this box only the atoms selected will be contoured.

u meshes (2 items)
180+
1.6

;-. maﬁs (3 |tems)

Click here to increase or decrease
the sigma level of the contouring

* Click OK and the mesh will be displayed. Right click on the mesh in the ICM Workspace for

display options (see below).

no selection |,_J

-l objects (1 itern)

- wltatp  [1]%-Ray; 2.204 Right click menu
-l meshes (1 item) l

Right click here __._mp}gn atp15 55855 nnint

= . maps  (1itern) g latpl5
u m_latp  siz Connect to 3DMesh...

Resize/Move Mode...

Edit Label

Crop Mesh...

Display Mode »

ICM workspace ——e

Invert Lighting
Split...
Color »
Select »
Select
Undisplay
Clone
X Delete
Rename...

Save As...

NOTE: Meshes can be cut away using the mesh clipping tools.

10.7 Convert Xray Density to Grid

For some applications, such as trying to fit a structure to a density map, you may want to extract a sub ma

and convert to a grid. You can do this by

« First read into ICM a map (eg File/Open or Tools/X-ray/Get Electron Density Map)

 Tools/X-ray/Convert Xray Density to Grid
 Enter the map name or use the drop down list
 Enter a grid size

* Click OK

10.7 Convert Xray Density to Grid
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11 3D Predict

Note: Click Next (top right hand corner) to navigate through this chapter or use the links below.
Headings are listed on the left hand side (web version) or by clicking the Contents button on the
left—hand-side of the help window in the graphical user interface.

11.1 Assign Helices and Strands

Theory

The Assign helices and Strands option will manually reassign secondary structure to a protein structure.
This command does not change the geometry of the model, it only formally assigns secondary structure
symbols to residues. f the secondary structure string is not specified, apply ICM modification of the DSSP
algorithm of automatic secondary structure assignment (Kabsch and Sander, 1983) based on the observe
pattern of hydrogen bonds in a three dimensional structure. The DSSP algorithm in its original form
overassigns the helical regions. For example, in the structure of T4 lysozyme (PDB code 103l ) DSSP
assigns to one helix the whole region a_/93:112 which actually consists of two helices a_/93:105 and
a_/108:112 forming a sharp angle of 64 degrees. ICM employs a modified algorithm which patches the
above problem of the original DSSP algorithm. Assigned secondary structure types are the following: "H"
— alpha helix, "G" - 3/10 helix, "I" - pi helix, "E" — beta strand, "B" — beta—bridge, "_" or "C" - coil.

To assign secondary structure:

« Load the pdb structure (File/Open or PDB Search}

« Select the structure. You can do this by double clicking on the name of the structure in the ICM
Workspace (a selection is highlighted blue in the ICM Workspace and green crosses in the
graphical display) or you can use the right—click button and drag it over the whole structure in the
graphical display.

» Tools/3D Predict/Assign helices and Strands

11.2 Protein Health

Theory

The protein health option calculates the energy strain of a structure in ICM. It is generally a good idea to
investigate the energy strain of any protein structure before undertaking such processes as docking. It is
also essential to use this tool after making a model (see Molecular Modeling) to identify strained regions
within your model and then some optimization procedure can be undertaken to rectify the problems.

The protein health option calculates the relative energy of each residue for a selection and colors the
selected residues by strain.

This macro uses statistics obtained in the following paper Maiorov, V.N. and Abagyan, R.A. (1998) Energy
strain in three—dimensional protein structures Folding and Design, 3 , 259-269.

To use the Protein Health option your structure must be converted into an ICM object (see Converting
to ICM Obiject)

Next, make a selection of which residues you wish to analyze (see Making Selections).

* Tools/3D Predict/Protein Health and a window as shown below will be displayed.

(5] Identify local residue energies

|v colorByEnergy timEnergy ’7| LI

Ok | Cancel | Help |

» The scale of the coloring can be changed by altering the value within the trimEnergy data entry
box.
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* Click OK and the structure will be colored according to energy strain (red — high) and a table of
residue energy will be displayed in a table.
* To reactivate the screen click the Go button in the bottom left hand corner of the GUI display.

B

The Protein Health option returns a table of energies for each amino acid in the selection:

ENERGY_STRAIN 7,

i Sel I Flesl sec_stfl NormEnergyl BondsAnglesl Bonds | Angles I Phi | Psi

1 |22 |lemm/25 ile H 455 16.51 2.07 14.44 -75.00  -38.00

2 |15 lemmi18 leu | _ 3N 2015 335 16.80 -53.00 | -46.00
3 [33 [tomm/38 lala |_ 314 313 0.36 8.77 -121.00  1.00
4 |31 tomm/3 po _ 192 7.75 326 4.49 116.00  -24.00
5 |6 lemm/8  val H 1.74 1412 117 12.96 -56.00 | -45.00
6 |32 lomm/37 gy _ 1.71 8.43 1.16 7.27 -90.00 | -162.00
7 |5 lemm/7  ile H 1.65 17.87 222 15.65 -64.00  -42.00
8 |23 dommsas e E 1.59 16.16 1.87 14.23 -112.00 130,00
9 |21 tomm/24 sl H 1.46 9.4 1.24 8.60 -63.00  -35.00
0 |39 lomm/M5 el _ 128 11.54 1.24 10.30 -89.00  -3.00
117 temmi20 gl _ 1.08 511 0.40 472 106.00 | 7.00
12 13 tommA5 val 1.04 1313 1.0 1212 -63.00  -41.00
13 18 tomm/21 th _ 1.03 14.51 361 10.90 -53.00  136.00

The Protein Health option returns a plot of energies for each amino acid in the selection:

Plot |

NormEnergy
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11.3 Local Flexibility

This option systematically samples rotamers for each residue side—chain in the input selection and uses
resulting conformational ensembles to evaluate energy—-weighted RMSDs for every side—chain atom. The:
are stored in the 'field' values on atoms and can be used for example to color the structure by side—chain
flexibility. Conformational entropy for each residue side—chain is also calculated and stored in a table. If
|_entropyBfactor flag is on, the atom rmsds are normalized within the residue to reflect its total
conformational entropy. If |_bfactor flag is set, the bfactors are reset to the same values that are placed in
the atom 'field', and occupancy is set to be inversely proportional to it ( O=1/(1+2*rmsd) )

» Read pdb file (File/Open or PDB Search Tab).
» Convert to an ICM Object.
 Tools/3D Predict/Local Flexibility

11.4 Protein—Protein Interface Prediction

The ICM Optimal Docking Area method is a useful way of prediciting likely protein—protein interaction
interfaces. If you do not have mutational data or other experimental data which indicates the likely
protein—protein docking site this method will be useful. This procedure can save you time during the
docking procedure by focusing your docking only on areas on the receptor and ligand most likely to
interact.

Theory

ODA (Optimal Docking Areas) is a new method to predict protein—protein interaction sites on protein
surfaces. It identifies optimal surface patches with the lowest docking desolvation energy values as
calculated by atomic solvation parameters (ASP) derived from octanol/water transfer experiments and
adjusted for protein—protein docking. The predictor has been benchmarked on 66 nhon—homologous
unbound structures, and the identified interactions points (top 10 ODA hot-spots) are correctly located in
70% of the cases (80% if we disregard NMR structures). For a description of the method see
Fernandez—Recio et al Proteins (2005) 127: 9632.

To display the optimal docking area.

 Convert the PDB file to an ICM object.

* Tools/3D Predict/Protein Interface by ODA

« If you select the Residue Table option the average ODA score for each residue will be displayed
in a table. The lower the number the higher the chance the residue will be involved in
protein—protein interactions. Regions colored red represent low ODA score and blue represents a
high score.

ODA Example with a subtilisin—chymotrypsin complex.

As an example we will determine whether the ICM-ODA method can accurately predict the binding
surface of the complex between subtilisin and chymotrypsin. This example is used in the protein—protein
docking tutorial below as well.

This complex has been solved experimentally and has PDB id 2sni.

Calculate the ODA for each subunit (Tools/3D Predict / Protein Interface by ODA).
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ODA for subtilisin and ODA for chymotrypsin - red colored spheres indicate a region highly likely to be
involved in protein—protein interaction, blue coloring is unlikely to be involved in protein—protein
interaction. A clickable table is also displayed with ODA values.

11.5 Identfy Ligand Pockets

If a binding pocket is not known in advance, use icmPocketFinder or icmCavityFinder (for closed pockets).
The protein needs to be converted to an ICM object in order to use icmPocketFinder.

icmPocketFinder can be accessed by

 Click on the menu Tools/3D Predict/icmPocketFinder

€ Predict binding pockets

Hint

Select one or several ICM molecules

tolerance [+ |
[V create sequence sites
v display results

[V keepCompounds

Ok | Cancel ’ Help |

 Enter a tolerance level (4.6 is the default value and we recommended you to use this). The lower
the tolerance value the more pockets predicted and the higher the tolerance the less pockets
predicted.

» Check the box create sequence sites if you wish the site to be labeled.

» Check the box display results to see the predicted pockets as grobs in the display panel.

» Check the box keep compounds if you wish the compounds (ligands) in the receptor to be
included in the prediction. If you dont check this box the pockets will be calculated based on the
receptor without ligands.
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 Click OK to run icmPocketFinder

NOTE: A button for icmPocketFinder can be found on the Setup Receptor option in the docking menu.
It performs the same function as Tools/3D Predict/icmPocketFinder

The results from icmPocketFinder will be displayed in a table.

i lVolume [A:ea [ Radius | Nmspheridyl Conwvdior‘ RelCons l Type
1 28051 28383 406 1.40 000 0.00 q_pocketl

1 3_1q/61.3/28:31,48,50,65:66.68.70,72:73,148,169:170,1€
2 |17017 18385 344 128 0.00 0.00 q_pocket2

2 a_1q)61.a/179,192:193,196,203:207,208,270:273

5 |3 [1%58 18866 313 1.46 000 0.00 q_pocket3 a_1q)61.8/16,27:32,34,49,51,54:55,98
4 12619 17885 31 148 000 0.00 g_pocketd

4 a_1ql61.2/220,226:230,240,245:247,243,252. 253
6 11999 15091 306 128 0.00 0.00 a_pocketb

5 a_1g61.a/112,115:116,119,188:188,221,226:227,230
5 1719 15231 304 1.32 000 000 q_pockel5

3 a_1/61.2/25,35,105:107,103:110,113la_1qJ61.2

Additional information Click anywhere in the table to Residues surrounding predicted

regarding the pocket  display the pocketin the pocket
graphical display

To view the pocket in the graphical display:

* Click on the pocket in the table or select the pocket from the meshes section of the ICM
workspace. Right click on the pocket mesh in the ICM Workspace to retrieve more display
options.

-l meshes (6 items)

] ]g_pocketé 536 points, 1602 lines, 1068 triangles
| |g_pockets 550 paints, 1644 lines, 1096 triangles
| |g_pocketd B50 points, 1944 lines, 1296 triangles

g_por‘lrn“j L3 emmivmda D010 L~ L 1 340 tnangles

g poi 9pocketd 1408 triangles
s @t b]g—po' Connect to 3DMesh 1976 triangles
=-BE tables

L.POCKET Resize/Move Mode

maps Edit Label

m_ca Display Mode » —
L i —rrw Solid Rugged
- h . nvert Lightin
=-script (1 ite . armind Solid Smooth
Color » ;
) ) Wire
Select Neighboring Atoms
Dots
Al =i || Select
= Display

Right click on the mesh in the ICM workspace to
retrieve more display options

The results from icmPocketFinder are also plotted graphically (Area vs Volume). A blue square highlights
potential drug binding pockets based on typical area and volume values - this is only a guide on what
constitutes a pocket likely to be involved in ligand binding. Selections can also be made from the plot by
clicking and dragging around a point in the graph.
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Plot l

Volumes and areas

L L L L L
100 200 300 400 500 600

Volume

To identify ligand binding pockets which are completely enclosed in the receptor:

« Click on the menu Tools/Analysis/Closed Cavities and a window as shown below will be
displayed.

A similar output to that generated by ICMPocketFinder will be displayed. This output includes a plot and a
table. By clicking on the table or plot graphical selections can be made.
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12 Cheminformatics

Note: Click Next (top right hand corner) to navigate through this chapter or use the links below.
Headings are listed on the left hand side (web version) or by clicking the Contents button on the
left—hand-side of the help window in the graphical user interface.

The cheminformatics tools provide an environment in which chemicals can be constructed, manipulated,
stored an analyzed in one easy to use graphical interface.

Some of the features include:
Chemical Drawing

« Draw compounds using an easy—-to—use molecular editor

» Keyboard shortcuts for fast molecule sketching

« Large selection of annotated templates

* Full support for smiles and smarts

» Automated 2D drawing from 0D or 3D sdf files

« Draw compounds whilst monitoring key properties (eg Log P, drug-likeness etc..)
« Save files in mol, sdf and smiles format.

Define stereochemistry
Large selection of template structures Linked to chemical searching tools

# ICM Molecule Editor [new file *]

Save molecule in Fie Edt View Tempites Hep _—
MolSDF format — T Z'E | N |hhl| 2 B Q| @~ | K| & G
Nare Vale
3 1 [Mowegit 15004 ©
N 0 [—
- 2 |Hea 4 [
Convertto 3D TO- * 13 |Heo 1
i | 4 |Ros I e——1  Addyour own properties
P - 5 |Oruglieress 084 | to monitor
Directly linked | S 5 IMad W81
to 3D display cl J “ 7 |MoLoP 118
and chemical Br AN 8 |Mologs 168 O
spreadsheets I il 3 |MoPsA 8
H [ |J 10 [Vohare 16304
- N |Fomds C3HB04
op '\\\v/’/ 12 |Swdes CO=0Pc1ee
" ESMG\:«':
¥ I <J |

1
Draw molecules or use Smarts/Smiles

Draw pharmacophore

Chemical Display

Monitor "drug-likeness’ of compound

» Chemical spreadsheets — molecular tables — add columns, predict properties, annotate,

edit

* 3D Browsing — quickly browse through a collection of 3D structures
» Browse and Lock - lock compounds in 3D display
« Highlight substructure — color chemical drawings by substructure
« Color by properties — color chemical drawings by properties
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3D Chemistry

 Convert chemicals to 3D using the Merck Molecular Force Field (MMFF)
» Generate stereoisomers

» Generate tautomers

« Easy maodification of a ligand in a 3D protein structure.

» Chemical superposition

* Flexible compound 3D overlay

Chemical Searching

» Chemical similarity searching — substructure, fingerprint similarity and exact match
« Search local tables (SDF, Mol Files) or MolCart

» Pharmacophore searching in conformer databases or files

» 2D pharmacophore searching in compound databases
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MolCart Databases Draw query structure or use Smiles Substructure, fingerprint and exact match searching

FIREEY WAL IR

" N
s ¢ 1 [Mawegre Q) QumOpone
o 2_jHn D sstee '4..,..,.‘1 o)
KA1 3 |wec = = -
F | 1 O el s -
kN 4_ihe PR . -
P A 5 [ouctboe O emchige Gre—=y |
8 6 [as O Memdrann X 3
:‘ o A O Vwdwwce T
e e
1 | " =5 Wt ot iodee [y -
H Vohee Manch v rom Sat
Fomis r 01 His Oy
b
[l =] ¥ Ao Acpend
Vom 1
ey P Addp08 = -
9 Wk Sbamcran [ Lik 1o Scatickd
o g
Sawch
creenpub.AllVendors™ numbepr=1000 name=“result"
Command ine for scripting searches Text and flald searching Make your oan databases

Library Generation

« Virtual chemistry library generation using reactions

» Conformation generator

« Split into fragments to generate a series of R groups.

« Find and replace chemical editing

* Focused library generation

« Structure-based and ligand-based virtual screening using MolCart

RZ O
0 0 ] R1
I 9
R2 ot R Ry ¢+ N = r
R3 n—{ b
R2

Chemical clustering

« Fast chemical clustering with a variety of Linkage Types
« Extract representative "center" structures from each node.
 Branch reordering and distance changing

o=

ol Mgt | Malog? | Maviegd wncon

e WY I SO ambeewd 100 0
Smtuap s
bocwen’ 1OCKTS 9532
A e
' [ &
G ()
[yepe—y TUDT ANED AR sgresteh LN
Q
{
a3
¥
Q
= 1 I M e
) f
.-~-I-’.
L
T T
= (
| O
!

« Predict compound properties — LogP, LogS, PSA, hERG, aggregation, CYP3A4, druglikeness,
reactive chemical groups, Heats of Formation, Lipinski, etc..

* Various methods for linear and non-linear QSAR including, both regression and classification
methods PLS, pcR and PC regression methods
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» PC regression or classification with the following kernels radial, scalar products, polynomial,
sigmoid and tanimoto

* Cross validation and boot-strapping

» Save models and data plotting

12.1 Reading Chemical Structures

Chemical structures can be read into ICM from MOL/MOL2, SMILES, and SDF files OR you can
construct your own structures by drawing them in the ICM molecular editor.

12.1.1 Loading Chemical Structures

Chemical structures from pre—existing molecular files such as MOL, MOL2 or SDF can be read into
ICM by:

« Select File/Open and the window as shown below will be displayed.
« Select the chemical structure file you wish to open: MOL, MOL2 or SDF
« Once selected the file will be displayed as a chemical table (See ICM molecular tables

section).
[ e — | How to load a mol, sdf, or mol2 file.
5 " 1. Fil /O " X wEeEDAQ9
A~ TS OPCN k| 2 i | el | < lll| G| 80
2 )
T g
.8 ;
"""" 2. Locatefile @
o
: e ’ 1
mhe :
J | ’\ /’ ;
K s
o [ L
[, &
3 H
<
' “
(T
'| * SDF and mol files will open in chemical M
spreadsheet format. a
* Mol2 will open up in the graphical display. |5

OO NGO @ e 390 o 3 cobe

12.1.2 Chemical Smiles

If you know the chemical smiles string for the compound you can build it by:

« Select File/New.

* Click the Compound tab at the top of the window.

« Enter a name for the compound.

 Type in the Smiles String in the Smiles String data entry box. Remember to delete the previous
string.

» Check the boxes Display Molecule Delete Other Objects according to your preference.

* Click the OK button.

Smiles can be read from a text file into a chemical table by:
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* File/Open and select Files of type: Smiles format
Smiles can be read directly into the ICM Molecular Editor:

« Open the ICM Molecular Editor window.
« Select Edit/Add Smiles

12.2 Working with Chemical Spreadsheets.

When an sdf file is read into ICM it is displayed as a chemical spreadsheet. Many of the operations you ca
perform on chemical spreadsheets (Molecular Tables) are described in the table section of this manual.
Some useful chemical-only options are described in this section.

An example of an ICM molecular table:

Multiple tables

Table tab Add new fields - calculate and predict properties
|/ Tead_Comp Heig
mol Molweigh! MoFormua | Nof_RotBonds vendors [
jacemic  |471.564 C3IH25N302 8 ufark: 24693
Select rows - use O O i i
e Ompounds
CTRL button  ——+ O s 1S =
(non-contiguous) N 7}) v Ed Cels by Double-cick
or Shift button O | ' Table View »
(range) 84 Findin Table CuleF
Color By | uferk: 24692
££ Clusteiing.,
&) Leam.,
2 Analysis »
Row Selection »
Inceit Row
K Delete Row
1acemic Copy Molecue Image ufark: 14690
Copy Molecule Image To Album
Save Molecule As Image..
3
0 @, Edi Molecuie...
N -
@{)‘ G“ Quesy Molecule
T Chemistry >
Cel mol5) » .
2D Sketch Mark Flom N Edit text
Right click menu links to a variety of Selecte Matked Rows 4
cheminformatics options B CopyMolecue CuleC
. yste triey

12.2.1 Molecular Table Display

There are many ways in which a molecular table can be displayed. For example you can select whether y
want to have just the structure displayed or maybe you want to display the structure with a lot of other
important information such as molecular weight, docking score, energy etc...

The default layout displays all the columns and tables. However using the table selection tools described i
the previous section Standard ICM Table you can customize the display.

* First select which columns you wish to display.
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MOLNAME RNEXTREG| MOL_WEIGH UPD_CODE
[-FGMC-1111 DR0O052433 2001.3-2001.3

. 1.2-NAPHTHOQUINONE NAPHQUIT2 1930.1-1930.1

1-RY-96-A DRO014370 2001.1-2001.3

IEI IEI |lable: 1067 rows, 26 columns |

Next,

« Right click on the selection and the following menu will be displayed
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icm/def> add colum reactantl eac
L &

.Info> 1 column Edit Cells by Double-click le

1<|:m/ def> Table View »

4

“react Y reactant Y reactant2 Y~

Find in Selected Columns Ctrl+F p

Color By ,
£ Clustering... Lcture

mol I & Leam... :[

Analysis »

= 0 .
~ N Row Selection »

1 =] Insert Row

K Delete Row

Copy Molecule Image

1 Copy Molecule Image To Album
0 Save Molecule As EPS...

|
~N Save Molecule As Image...
@, Edit Malecul
0 *» EditMolecule...
2 \V/\Q\\\ )
Edit DB Record...
@'h Query Molecule

Chemistry »
i Cell Molw/eight[3] »

Copy Columns(s) Ctrl+C
Paste Column(s) Ctel+
Print Table... Ctrl+P

| g

Cl

« Select Table View and either grid view or custom grid..

' IShow Ex'tr'a Panel
@& Find in Selected Columns Chrl+F OIE] Show Chemical Properties
Color By ’ Fit to Screen
£% Clustering.. Grid View Ctil+T (Toggle)
& Leam... Custom Grid...
Analysis ’ Cursor &ction
Row Selection > v Show Grid Lines
Vb Dmies

« If you select "custom grid" you will be asked the number of columns you wish to display in a grid
view (eg 5 column grid view is shown below).
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E| ex_mol | bb

1 2 |3 | 4

chiral chiral
£
0 \’%
Vi
3

|
i

10

e, /—/ /
N~ I N 0
o [N e
S & M
SN W
Y
MF CI6H231 | MF CIOHED = MF C28H31I  MF

£
N

C22H
MOL_WEIGHT 283.44 MOL_WEIGHT 158.16 MOL_WEIGHT 381.57 MOL_WEIGHT 403.5¢

0 chiral chir.

- 7 N)J\N/\ ?;s

Py ik
5 N N - N O\I) ||/ o - v N~
CI T L g9
S g F | =
0 | N

MF C21H2B1 | MF CI5H201 | MF C20H251 | MF C19H

MOL_WEIGHT 402.58 MOL_WEIGHT 265.32 MOL_WEIGHT 464.34 MOL_WEIGHT 361.51

® | ® | agrid: 214 rows, 5 columns

12.2.2 How to add columns into a chemical spreadsheet.
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12.2.3 How to sort a column(s) in a chemical spreadsheet.
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12.2.4 How to change the view of a chemical spreadsheet — form, table and
grid.

o — How to change the view of a chemical
LU L P R spreadsheet— form, table and grid.
w‘?a;;\xm (::uu - -.'--‘ " W R OO L : +
»
=
o>
n
1. For grid view select cxoaza0 - | »
the columns you wish to s
display in the grid. Click | =
onthe columnheaderto | . ... s :
R 3 a
seé?r;tL(;lncl;and hold 2a. Right click ,
. ey o non- anywhere on —
contiguousselections or the 3 s
SHIFT key for range . - OF youcan use
U ge) B spreadsheet the buttons here.
O and select
; “Table View”
=
12.2.5 How to copy, cut and paste columns and rows in a chemical
spreadsheet.
o (6 Vee To ey Vi e How to copy, cut, and paste columns
LA A% Q0 N J 1N nENED PO . .
= and rows in a chemical spreadsheet.
mmm”;m I—] - C V'T" i 1 31 OOV PN T CCT Y 2 jz +
az
&
_ i
. 2b. To copy, cut and x
1. Select a columnor row paste rows— nght click ;
by Clicking on the header. here on a selected ) s
(clickand hold CTRL key column(s) o B
for non-contiguous E
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3
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|
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12.2.6 How to show and hide columns and rows in a chemical

spreadsheet.
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12.2.7 How to save a chemical spreadsheet in sdf format.
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12.2.8 How to export your chemical spreadsheet into Excel.

How to export a chemical spreadsheet
into Excel.
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12.2.9 How to print a chemical spreadsheet.

Tl 08 Ve Tt ey Ve e How to print a chemical spreadsheet.
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12.2.10 How to filter columns in a chemical spreadsheet.

How to filter columnsin a chemical
spreadsheet (1).
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12.2.11 How to use find and replace in a chemical spreadsheet.
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12.2.12 How to mark and label rows in a chemical spreadsheet.
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12.2.14 How to copy and paste 2D chemicals.
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12.2.16 How to remove salts, explicit hydrogens and standardize chemical
groups.
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12.2.17 How to calculate chemical properties in a chemical spreadsheet.
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12.2.18 How to identify duplicate chemicals in a chemical spreadsheet.
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12.2.20 How to merge two chemical spreadsheets.
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12.2.21 Display and Convert Molecule

To display and convert a molecule from a molecular table in the 3D graphics display window:

« Select the molecule image or images in the molecular table.
* Right click and select the Chemistry/ Convert to 3D option.

Edit DB Record...
G“ Query Molecule

Enumerate Sterecisomers [selected rows)

2 .
Copy Row(s) Ctrl+C Enumerate Tautomers [selected rows)
. Paste Crl+/ Remove Salt [selected rows)

a Print Table... Ctil+P 3D and Optimize
Load and Preserve Coordinates
Conformation Generator [selected rows)

Chemical Template Superposition [selected rows)

12.2.22 Copy Molecule

To copy a molecule to paste into another application or into the ICM Molecular Editor:

« Right click on the molecule and a menu will be displayed.
« Select the option "Copy Molecule"

To copy a molecule or image to paste into another row within an ICM table or into the ICM Molecular
editor:
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« Right click on the molecule and a menu will be displayed.
« Select the option "Copy Molecule"
« Right click in the cell into which you wish to paste the molecule.
« Select the option "Paste Molecule”
NOTE: To learn how to insert a row read the insert row section.

Molecules drawn in ICM can be cut and pasted into 1ISIS-Draw and molecules from ISIS-Draw can be cut
and pasted into ICM.

To perform thes functions the correct settings need to be turned on in ISIS-Draw so that the compound
drawing is saved in the clipboard.

IN ISIS-DRAW - Go to Options/Settings/General/Copy Mol Rxn file to the clipboard.

Compounds drawn in ISIS Draw can be cut and pasted into the ICM Molecular Editor and into ICM
tables. Compounds can be copied in ICM by:

« Right click on the compound in the chemical table and select Copy Molecule.

12.2.23 Edit Molecule

To edit a molecule:

« Right click on the molecule and a menu will be displayed.

* Select the option Edit Molecule and the ICM Molecular Editor will be displayed.
« Edit the molecule.

* Click Exit in the ICM molecular editor.

12.2.24 Color Table Column
You can color your table based on values within a column by: You can also color the compound
according to specific values see Color Chemical Structure.

« Selecting the column.

« Right click on the column header and a menu will be displayed.
« Select the option "Color By"

NOTE: You can remove the color from the table by right clicking on the column header selecting
Clear Selection Color.

Rows can be colored by marking them as described here

12.2.25 Chemical Display

There are various display options for chemicals contained in ICM molecular tables. Most of these
options are accessed by right clicking on the table column header "mol".
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/" ricinligands2D "~ TAUTOMERS

ﬂ#_,_,,—mc’l mol

Right ] Hide
click a
here

Paste Column(s) Ctel+v
1 Edit Mode

fi Rename Column...

" Set Compound Names From ...

K Delete Column(s)

0 Color Structure By >
EJ"L Clear Selection Color
Fo Insert Column...
2 f29 Column Statistics...
Sort
Filter >

Group by Column...
Assign 2D Coordinates...
! Rotate for Best Fit
3 | Split Into Fragments
Find and Replace...
B 5et 20 Browse Mode

Chemical Yiew Options...

12.2.26 Chemical View Options

Different chemical view options in the ICM molecular table can be set.

* Right click on the "mol" column header.
« Select Chemical view options... and the following data entry box will be displayed
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o Chemical View Options

[~ iHetero-atom hydrogens:

[ Teminal hydrogens

[~ Atom stereo labels

[” Explicit hydrogens

7 Aromatic rings

[v Show 'racemic’ flag

|~ Do not show 3D as 2D
[ Unique atom classes

[~ Atom numbers

[~ Additional atom labels

™ Monochrome atom labels

[ No text atom labels

Atom labels font

[ vl RaRE 5
" Fixed size ¢ Adjustable size
Ok | Cancel |

Options can be changed by checking the appropriate boxes or by entering the desired font and size.

12.2.27 Chemical Table Side—-by-Side View

Chemical tables can be visually compared by placing them side—by-side. This can be done by:

« Double click on the table header for side—by-side view.
« Double click on the table header again to remove side—by-side view.

Double click here for "side-by-side" view

/ ricinLigands2D Y llCIn_InﬁIEIIOI;\

mol Molweight] MolLogP | MolLogS |

142.118

150.141

230

-0.583686 -1.70232

-0.070759 -2.11729
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12.2.28 Zoom, Translate and Z-rotate a Chemical in a table.

Sometimes you may want to get a better view of a chemical in a an ICM molecular table you can do
this inside the chemical table by:
* Double clicking on the chemical drawing and the background will turn yellow.

Left click and drag here to zoom

I
0 L Left click and drag here to

[n} — e
n/J\@\ rotate in the Z-axis
2 N «—1 Middle mouse button to translate
~N
Nl
“ T Left click to select
NN
0 N N
chiral
0
|:|$
3 ikd =N
HI -,
N
I u] H/;’LH

Double click for yellow background to enable changes in
chemical display

NOTE: You can also browse your structures in 3D. See section entitled "Set Chemical Table
3D Browse Mode".

12.2.29 Set Chemical Table 3D Browse Mode

To browse the chemicals contained within an ICM molecular table in the graphical display:

« Right click on the "mol" column header.
* Select Set 3D Browse Mode

12.2.28 Zoom, Translate and Z-rotate a Chemical in a table.
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mol | L | Mame

chiral
o Double click here to view in the graphical display

0 o P o)
0

3D Graphics £

0 N N

: e” | = In\
“f\u To keep a compound in the graphical display and

0PN ICM Workspace check here

To remove 3D browse:

« Right click on the "mol" column header.
* Select UnSet 3D Browse Mode

12.2.30 Chemical Find and Replace
Chemical Findtool allows you to find an arbitrary chemical fragment with one or more attachment point(s)
and replace it with another fragment with the same number of attachment points.

To find a substructure and replace it with something else:
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Right click here
/ TcnCigands2D Y, ‘

mol I I
1-column selection

o o Hie

- fc/“ ¢ Copy Column(s) Ctil+C
1 N & Ez Cut Column(s)
Nﬁ ~ ;lj\l W Faste Column(s) Chrl+y
] Rename...

K Delete Column(s)

o Color Atoms by Contribution >

04\@\ £ Insert Column...
M

f2o Column Statistics...
N. Sort
Filter »

Assign 2D Coordinates...

Rotate for Best Fit

(o] Clear selection

Q., =
i Find and Replace...
~ N

3 (o] Chemical View Options...

Y

« Select the column in which the molecular structures are displayed. The column is usually called
llmolll‘

« Right click on the "mol" column header and select Find and Replace. A data entry box as shown
below will be displayed.

b 4 Chemical Find and Replace E x
Find What:  |FSEYON <,

Replace With: I<empty> C/

- _

* Click on the Molecular Editor button at the end of the Find What: data entry box.

« The ICM Molecular Editor will be displayed. Draw the substructure you wish to search for and
replaced.

» Draw the pattern and mark attachment points with R1,R2.... R—groups can be added by right
clicking at the attachment point and selecting the R—group from the drop down options.

* Close the ICM Molecular Editor and the string will be displayed.

* Repeat with the "Replace With:" data entry box. Make sure the same number of R1,R2... labels ar
drawn.

« Click the Find Next button and then Replace or Replace All. When a substructure to replace is
identified it will be colored red.

NOTE: There are a number of keyboard shortcuts which can be used to draw chemicals. Also
please note that an aromatic bond in the source molecule will not match a double bond in the
replacement pattern.

Here is an example:
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€3 Chemical Find and Replace
\ -
'r FindWhat  [[CATIcInc2CIN=CINNC201)+0 Q;
oA

Replace Withc IIC‘Al JCNJc1nc2CN=CNNc2o1)=0 0/

[roaves | _notee | noteot | _cme | [N\
/

12.2.31 Split Chemical(s) into Fragments

Chemicals displayed in an ICM Molecular Table can be split into fragments. This is useful for
generating a series of R—groups to be added to a scaffold (See section describing reactions.

To generate fragments:

« Select the column or row(s) you wish to generate the fragment from.
« Right click on the "mol" column header and select "Split Into Fragments".
A new table of chemical fragments will be displayed. Each fragment is assigned an attachment

point which is flagged with an asterisk (*).

234 12.2.31 Split Chemical(s) into Fragments



Right click here

Split Into Fragments

Find and Replace...

ficinC d

IcinLigan I
mol

=5 [l Set 30 Browse Mode

7

Chemical View Options...

New table is generalted containing fragments

/ ricinLigands2D Y R_RT Y,

mol cht n_apc]
1 1
N\ §
e
1 Nel 2’
Attachl'nent Point
chiral 1 2
0
Z

12.2.32 Rotate Chemical for Best—Fit

To improve the display of a chemical within an ICM molecular table you can choose an option

called "Rotate for best fit".

This option can be found by:

« Right click on the "mol" column header.
* Select "Rotate for Best Fit"

12.2.33 Color Chemical Structure

To color the structure of a chemical in an ICM molecular table by fragment of pharmacophore

frequency:

* Right click on the "mol" column header.
« Select Color Structure By

* Select "By Fragment Frequence" or "By Pharmacophore Features"

12.2.32 Rotate Chemical for Best-Fit
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Right click here
/ ricinLigands2D |

mol | Color Structure By > By Fragment Frequency

chiral i
a _ Clear Selection Color By Pharmacophore Features
0 OO.P o Fr Insert Calumn... off
; a ._Z:O(\ f2 Column Statistics... Edit Rainbow

W
N 0 Rainbow Editor

NOTE: The coloring can be controled using the "Edit Rainbow" option and the coloring can be
removed using the "Off" option

12.3 Molecular Editor

Draw new compounds by using the ICM Molecular Editor.
The molecular editor can be activated by:

« Clicking on the Open ICM Molecular Editor button shown below.

Open ICM Molecular Editor

v

Y pdbsearch Y meshes Y movie

I ’Upen ICM Molecular Edltor %

OR

BIEETIT

« Select Chemistry/Molecular Editor and the editor as shown below will be displayed.
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12.3.1 Drawing a New Chemical Structure

To draw a new chemical structure the ICM Molecular Editor should be loaded.
To do this:
« Select Chemistry/Molecular Editor
Now you can start drawing your structure.
* First select one of the appropriate buttons on the left hand side of the molecular editor.

* Then click in the white Molecular Editor Workspace and your element, ring or bond will be
displayed.
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* You can extend your structure by selecting another button from the left hand-side as before.
« Select where on the structure you would like to add the new group by hovering the mouse over the

desired position. The position you will add to will be highlighted in a red box.

File Edit View
bz oo mam 2 O &
i
N
)]
F New structural elements
P will be added from the
S position highlighted by a
cl red box.
Br
I
— Simply hover the
/ mouse over the
V4 position you wish to
Vi add to.
@
Q@
D

To change the direction of a bond:

« Right click on the bond and a menu as shown below will be displayed.
« Select which bond direction you desire from up, down or either.
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Tl Single
Double
Triple

Aromatic

Any
B . o
Attibutes ¥ Up

% Delete Down
Either

\ ///f/’ ]

Up Down

Either

Carry on drawing until your structure is complete! See the other sections in this chapter.

1. To save your structure read the save and append chemical structure section.

2.To append your structure to an existing SDF file read the save and append chemical
structure section.

3. To save your structure to an ICM table read the save and append chemical
structure section.

4.To edit your structure read the edit your structure section.
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ICM Molecule Editor [new file *]
File Edit View
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12.3.2 Right Click Options
There are a number of different options available when you right click on a bond or atom. These options
are described in detail in the Chemical Searching part of the manual.

0 0

X N

Element >
Hydrogens >

Ring membership  »

Ring size >
Charge >
v v Single Isotope >
Double Hybridization >
Triple Connectivity >
Aromatic Attachment point
Any XK Delete
Stereo »
Attributes  » Right-click options for atoms and bonds
X Delete
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12.3.3 A dictionary of chemical groups.

The ICM Chemical Editor has a dictionary of chemical groups. These groups are stored in a table stored ir
CHEM_GROUPS.csv file. This file can be manually edited to remove or add new definitions. The group
can be selected using the Grp button of the Editor.

12.3.4 Adding and rotating a fragment in molecular editor by
clicking—holding—and—dragging.

The Chemical Editor allows one to add bonds (click the bond button), or chemical groups (the Grp

button), Often one needs to re—orient the added bond or fragment. In this case press on the atom to which
you are going to append the bond or the fragment and hold—and-drag the mouse it until you see added
fragment rotating around the attachment point. While you keep the mouse button pressed you can rotate t
dragging in the preferred direction.

If you add templates (the Templates menu, or paste fragments, the mechanism is somewhat different

because the group is added in its default orientation. In this case you can press Ctrl to rotate the fragment
to to be able to attach the fragment in the desired orientation.

12.3.5 Property Monitor

When drawing a compound in ICM you can monitor important ADME-Tox and drug-likeness properties.
To view the drug-likeness monitor

« ICM Molecular Editor/View/Chemical Monitor and a window as shown below will be displayed.

Name | Value | |
1 Formula CIH13I
2 |Smiles CNCCIC
3 |Mol/eight 183.089!
4 HBA 4
Alcohol (Hydroxyl) £l HED 4
0 & |RotB 3
/ 7 |Druglikeness 1.91
. 8 MoldHf -110.33
// \\ 9  |MolLogP 0.1
RIS ] T v 154
11 |MolPSA 61.46
—— 12 |Volume 173.62
13 _{8ad Groups = Y Click here to label and
14 |Groups Am?:g highlight groups
Alcohol ||

The following properties are monitored.

« Molecular Weight (MolWeight)

* Number of Hydrogen Bond Acceptors (HBA)

* Number of Hydrogen Bond Donators (HBD)

« Number of Rotatable Bonds (RotB)

 DrugLikeness value Druglikeness is not based on other properties, this is separate model built
using Bayesian Classifier. http://www.molsoft.com/mpropdesc.html — Normaly
Bayesian classifier returns either 1 ot —1 (positive ot negative) So, roughly speaking: positive
values means drug-like, negative — not.

« Preidction model build for 'delta Hf in gas' property. using public NIST database. Description can
be found: http://webbook.nist.gov A low dHf value means that the compound is more
'stable’.

e LogP

e LogS
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* Polar Surface Area (PSA)
* Volume

* Formula

» Smiles String

« Bad ADME-Tox Groups

The rows in the monitor window are colored from green (good) to red (poor) ADME-Tox properties.

12.3.6 Editing structure using keyboard

You can select a fragment or simply position your mouse cursor over a bond or atom and use the following
keystrokes for editing:

« Changing atom properties

« d set/unset heavy atom connectivity as drawn to avoid additional branches in chemical searches.
Toggle.

« r set/unset the "in—-ring" property of atoms. Toggle.

« y set/unset atom hybridization type ( sp1,sp2,sp3). Toggle.

* A set atomic property to be aliphatic

« a set atomic property to be aromatic

« * (asterisk) set atomic property to be any atom

» C Carbon

« H Hydrogen

* N Nitrogen

* O Oxygen

* F Fluorine

« P Phosphorus

* S Sulfur

* | lodine

» Changing chemical bonds

 1,- (dash) single bond.

 2,= (equal) double bond.

* 3,# (hash) triple bond.

* 4,: (column) aromatic bond.

« 0,~ (tilde) any bond

« Changing R-Groups

* Press 1 to mark an atom as R1

 Press Ctrl-1 to preserve its type and create [C;R1]

* Press Ctrl-0 to remove the mark.

12.3.7 Save and Append Chemical Structures
Once you have drawn a chemical structure (see Drawing a New Chemical Structure) then
you can save the structure in the following ways:
1. By saving the structure as a MOL file or SDF file on your machine or server.
2. Appending the structure to an already created SDF file.
3. Appending the structure to an ICM Molecular table.
To save the structure as a MOL or SDF file on your machine or server.

« In the Molecular Editor window select File/Save
« Enter a filename and select where you wish to save the file.

NOTE: Other save options can be found on the ICM Molecular Editor Toolbar.
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To append the structure to an already created sdf file.
* In the Molecular Editor window select File/Append to SD file...
« Search for the SDF file you wish to append to and select OK. This SDF file can be read into ICM
as described in Read Chemical Structure section of this manual.
To append your structure to an ICM table:
« In the Molecular Editor window select File/Append to table
« A list of loaded ICM tables will be displayed as shown below. If you dont have any ICM table
loaded or you wish to add the structure to a new table select the "new" option.
 The structure will be automatically added to an ICM table and displayed in the GUI.
OR

« Click click on the append to table button in the editor (see below).
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NOTE: For more information on how to manipulate standard ICM Tables and Molecular Tables see the
Table section of this manual.

12.3.8 Editing a Chemical Structure

If you make a mistake whilst drawing a chemical structure or if you wish to change an already saved and
loaded structure there are a number of editing tools and techniques which can be used.
To edit a structure which is in a loaded ICM molecular table:

« Right click on the structure in the table and a menu as shown below will be displayed.
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Al | BB AJ bb

Edit Mode

d[icmsder> l-J'i:lenFile “2:/a| v Cursor action
icm/def> if(openFilePRJ|, Show giid
icm/def> call openFil

icm/def> s_currentPro Select Al Clil+4,
icm/endifendif .
icm/def> Invert selection

Filter by cell value =

q gpcr_adreno ] kinase | bb
Insert row before

mol Insert row after

Display style »

Clustering

Copy molecule image
‘ Copy molecule
A, Paste molecule

2 /'//4 & Edit molecule
|| B Query molecule
\\ Q Print ... Cil+P
Fit to screen

~hiral T.RULAEA

< |

* Select the Edit Mode and a black square will be displayed around the chemical you wish to edit.
* Double click on the structure and the ICM Molecular Editor will be activated.

mol | MOLNAME |

1.2-NAPHTHOQUINONE

//\\
\\

‘ aleieal 4P ae s

Double click here to edit

To edit a bond or atom in the structure:

« First select the new bond, atom or ring from the buttons on the left of the ICM Molecular Editor.
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File Edit View
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structure from S
here Cl
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» Hover over the element or bond you wish to change in the ICM Molecular Editor workspace. A
red square will be displayed over the bond or element you select as shown below.

File Edit View

b2 v maa 2 O&

0

™~

A \ The bond to be changed is
highlighted in ared square

NI\ mPonvmozo

« Click on the bond or element and it will automatically change to your selection.
To delete parts of a structure:

» Select the eraser button on the ICM Molecular Editor Toolbar.
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@ maa 2 O &

0 L Eraser button

« Click on the regions you wish to delete.

Alternatively you can select the delete option in the ICM Molecular Editor "Edit" menu.

NOTE: A quick image can be constructed using the camera button A quick image can be constructed
using the camera button as described in the TIPS section of this manual .

12.3.9 Molecular Editor Selections

Selections can be made in the ICM Molecular Editor using the two buttons shown below.

@ mAaa 2 &

o ‘_ Lasso select

Box select

I

-

Selections are displayed in green.
File Edit View
g we ane 2 0§ G

0

YN\ mPowovmozo|
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12.3.10 Copy, Cut and Paste

To copy, cut and paste part or all of your structure.

« First select the parts you wish to copy or cut by reading the instructions in the Molecular
Editor Selections section of this manual.
« Select copy or cut from the ICM Molecular Editor "Edit" menu.
 The selected regions will then be placed on the copy clipboard and can be pasted into the ICM
Molecular Editor or any other program.
The copy and paste buttons and menus are shown below:
File Edit View

bereae 2w 2 §Q

Copy selectionto | Paste
clipboard

Cut the selection to
clipboard

wovTmoZo|

o
A

=
@

Edit View
¥) Undo Ctil+Z {
[«

Redo Ctrl+Y

Copy S Click here

Copy as SMILES
Clrl+xX
A Paste Ctil+P
Select &ll Clrl+&,
¥ Delete Del

El

tn'c-nOan
g
£

2

T

To copy your structure as a smiles string:
ClC=CC=C(C=1C(C)=0)CCc(Ccc=C1)=C1
* Select the "Copy as SMILES" option in the ICM Molecular Editor "Edit" menu.

This will place the SMILES string on the clipboard which can then be pasted into any application.

12.3.11 How to use SMILES strings to sketch a chemical.
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12.3.12 Undo and Redo

The undo and redo options for the ICM Molecular Editor are located in the Edit menu and on the toolbar a:
shown below.

File Edit View
(D2 e mnaa 2

——|

c ’ L

N redo

o undo

F

P

OR

Edit Yiew

|

(¥ Bedo Crl+Y

M Copy Ctrl+C
Copy as SMILES

W Cut Chilex

. Paste Ctil+P
Select All Ctrl+d

. Delete Del
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12.3.13 Isis Draw Copy and Paste
Molecules drawn in ICM can be cut and pasted into ISIS-Draw and vice—versa molecules from I1SIS-Draw
can be cut and pasted into ICM.

To perform these functions the correct settings need to be turned on in ISIS-Draw so that the compound
drawing is saved in the clipboard.

IN ISIS-DRAW - Go to Options/Settings/General/Copy Mol Rxn file to the clipboard.

Compounds drawn in ISIS Draw can be cut and pasted into the ICM Molecular Editor and into ICM
tables. Compounds can be copied in ICM by:

« Right click on the compound in the chemical table and select Copy Molecule.

12.4 How to extract a 2D sketch of a ligand in complex with a
PDB strcture.

How to extract a 2D sketch of a ligand in
complexwith a PDB structure.

W@ A 6 AR P IN mBDNERAQO &
o =

b Ruel 0] e | A
1. Click here to
searchthe PDB

3. Click Edit/ Edit Compound
and the ICM Molecular Editor
will be displayed.

DR =

12.5 Convert Chemicals to 3D

To convert a chemical structure from 2D to 3D:

There are three ways in which to do this depending on whether you have a chemical in a chemical table ol
in the ICM workspace.

From the Chemistry/Convert/2D to 3D option from a table.
* Select the table from the drop down list.
« Select to keep hydrogens and/or fix amide bonds.
» Keep current table or overwrite.

If the compound is in the ICM Workspace:
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« Select all of the structure to be converted by double clicking on it in the ICM workspace or by
using other selection tools described in the Selection Toolbar Section of this manual.
» MolMechanics/ICM-Convert/Chemical and a data entry box as shown below will be displayed.

9 Convert small molecule object... @@

The bond types and formal charges need to be
correct

Obiect hd

Jv Display

(¢ optimize " keepGeometry

[v buildHydrogens
[v fix amide bonds

[v overwrite original

Ok | Cancel Help

If you have selected the compound as described above the "as_graph" option in the Object data entry box
will suffice. You can decide whether you wish to keep the chemical geometry or optimize it in a
force—field. Other options include whether you wish to add hydrogens and fix amide bonds.

From an ICM chemical table:

« Select which structures you wish to convert in the molecular table. For instructions on making

selections within tables see the Making Table Selections part of this manual.
* Right click on one of the selections you have made and a menu as shown below will be displayed.

Or use the Chemistry menu and select Convert To 3D.
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5],‘ ncmtlganas?D \

Save Molecule As Image... |

mol @, Edit Molecule..
chiral Q
o ¢ Query Molecule
£ DE._'P -0 Enumerate Stereoisomers (selected rows)
1 o "&{ Cell mol[2] » Enumerate Tautomers (selected rows)
“f,“‘“ Y Mark Selected Rows 4 Remove Salt (selected rows)
Copy Row(s) Ctrl+C Load and Preserve Coordinates
0 W Faste Ctrl+/ Conformation Generator (selected rows)
04\@\ Q Print Table... Ctril+P Chemical Template Superposition [selected rows)
N

'Y
07N )‘N

chiral  253.219 301583 -2.79511

o)

Right click on selected rows

* Select the Chemistry/Convert to 3D and Optimize option and you will see the compounds being
converted and minimized in the 3D graphical display window.

Once converted the compounds will be displayed in the 3D graphical display window and also in the ICM
workspace.

no selection l_‘

—n lcikjf'ects (3 items)

ml  X-Ray; 0.00,
m 1 Hetatm
me2 X-Ray; 0.00,
Jlm 1 Hetatm
[=]mé X-Ray; 0.00.
L[ ]m 1 Hetatm
=-BE tables (1 items)
“-bb 1067 rows 26 co

Converted chemical
stuctures are displayed
in the 3D graphical
window and the ICM
workspace

Another way to convert all the ligands contained within a table (or a selection) into 3D coordinates :

* Chemistry/Convert to 3D..

» Use the drop down list to select the Molecular Table.

« Select whether you want to Keep Hydrogens, Fix Omegas and In Place. Select In Place if you
want to overwrite current table.

* Click OK

« If you wish to run in Batch mode select the Files option.

NOTE: Use the 3D—-Browse mode to view the chemicals in the graphical display.
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To convert 3D representation in a molecular table back to 2D:

» Chemistry/2D depiction

» Use the drop down list to select the Molecular Table.

« Select In Place if you want to overwrite the current table.
* Click OK.

12.5.1 Converting a Chemical from the PDB

The protein data bank has not been storing any information about covalent bond types and formal charges
of the chemical compounds interacting with proteins! This oversight makes it impossible to automatically
convert those molecules to anything sensible and requires your manual interactive assignment of bond
types and formal charges for each compound in a pdb—entry. Therefore, if you apply the convert commant
to a pdb—entry with ligands, the ligands will just become some crippled incomplete molecules that can not
be further conformationally optimized.

Therefore, follow these steps to convert a chemical properly from a pdb form to a correct icm object. There
are two ways to do this either via the ICM Workspace (recommended) or via the Graphical
Display.
12.5.2 Converting a Chemical from the PDB using the ICM Workspace
* File/Open PDB
« View the ligand in the ICM Workspace by expanding the molecule tree (see below).

ICM Workspace

no selection l_|
--Jll objects (1 itemn) *
500 1ve [1] %-Ray; 1.904; rxr retinoid x receptar; chain:
+n a 212 ARXRA_HUMAN
+n b 11 ANCOZ HUMAN
Click here to expand —e:=-lllbm6 1 H 4-[2-(5,5,8 B-tetramethyl-5 B,7 B-tetrahyc

- 1mvc header
o Jwater (190 items)

Change bond orders:

» Change the bond orders by selecting the bond (highlighted in red).
« Right click and select the desired bond as shown below.
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no selection

=]

- 1mvc header
w[ Jwater (190 items)

= ohjects (1 item)
S imve  [1]%-Ray; 1.904; na retinoid x receptor; chain:
wla 212 ARXRA HUMAN
@b 11 ANCOZ_HUMAN

L—Jn bmB 1H 4-[2-(5,5,8 8-tetramethyl-5 6,7 8-tetrahyc

0

u]
o—— 1 Select bond and right click

Double 2
Triple 3
Arom 4

Delete

NOTE: Keyboard shortcuts are provided to make editing faster.

Change atom and charge:

» Change the atom or charge by selecting the atom (highlighted in red).
« Right ckick and select the desired atom or charge as shown below.
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no selection l;l
= ohjects (1 item)

S 1mve  [1]%-Ray; 1.904; rxrretinoid x receptar; chain:
wlla 212 ARXRA_HUMAN
@b 11 ANCO2_HUMAN
E-n bmB6 1 H 4-[2-(5,5,8 8B-tetramethyl-5 6,7 8-tetrahyc

o
¢ * " Select atom and right click
N
0
— F
AN/ /T :
'S ;
Cl
Br
- 1mvc header I
w[ Jwater (190 items) Cotom
:
-3
2
1
+1
+2
+3
——

NOTE: Keyboard shortcuts are provided to make editing faster.
Convert to 3D in MMFF force field:

» Once you have made the changes to the ligand - right click on the name of the ligand in the ICM
Workspace and select Move from Object.
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= objects (1 item)
S tmve  [1]%-Ray; 1.904; rxr retinoid x receptor; chain:
wla 212 ARXRA_HUMAN
w b 11 ANCO2_HUMAN

Ebmé  1H 4-[2-(5,5 8 8-tetramethyl-5,8,7,8-tetrahyc— Right click and select

..... "Move from Object"

.

-1mvc header
w[ Jwater (190 items)

« Select the ligand by double clicking on it in the ICM Workspace.
* Select MolMechanics/ICM-Convert/Chemical

File Edit View Bioinfo Tools Homology Docking | MolMechanics Windows Help

FSEE | 0] %G, O | I o

/display Y light " labels Y pdb search Y meshes

Optimize H His.Asn,GIn,Pro

| FDB scarch ﬂ I rp— ~| P Regularization... Re-root Compound..
— Edit Structure 4
MMFF 4
z:f-'i 1 no-ICM Oj A Minimize »
=~ nects (2 items) | Sample Loop...
Imve  [1]X-Ray, 1.80A; rxrreti Siack
wla 212 ARXRA_ HUMAN e
w b 11 ANCO2_HUMAN Energy Terms...

- Tmvc header
i |water

- 1mvc1 header
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NOTE: If you need to add an extra bond you will need to use the full molecular editor. Right click on
the name of the ligand in the ICM Workspace and select Edit/Edit Compound.

12.5.3 Converting a Chemical from the PDB using the Graphical Display
« Display the molecule in wire chemistry style mode by right clicking on the Wire Representation
button (see Wire Representation section).

To change the bond types in your ligand:

« Click on MolMechanics/Edit Structure/Set Bond Type and the Set chemical bond type data entry
box will be displayed.

You can either select (see selection menu section)the atoms you wish to change graphically using
the rectangular or lasoo selection button OR

S Q>::\

By atom selection | By two atoms |

select two or more atoms

Bond Type |21 L]

You can select the By two atoms tabs and right click on the atoms you wish to change and then selecting
the atom descriptor with the left mouse button as shown below.
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a_1f88.bret/378/c19

Selection Dialog
Edit

Advanced

Open with MolEdit
Connect to Molecule
Disconnect

Extract Sequence(s)

Center

% Neighbors

- Select
x Delete atom

By atom selection | By two atoms I

pick each atom manually right mouse click

first atom |_1f88.bret/978/c19 v| secondatom |

Bond Type |2 LI

Close

« Select the desired bond type either single, double, triple or aromatic.

. Set chemical bond type

By atom selection | By two atoms |

pick each atom manually right mouse click

first atom |_1f88 bret/978/c19 v| secondatom |

Bond Type |2 LI

Single

To set the formal charge of a compound:

Click on MolMechanics/Edit Structure/Set Formal Charge and then select the appropriate charge.

. Set formal charge

Formal charges influence the addition of hydrogens
Select charged atoms graphically and set formal
charges

Formal Charge | |

m Close | Help ‘

The final step is to convert the compound into an ICM object:

« Select the chemical (green crosses in graphical display).
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* MolMechanics/ICM—-Convert/Chemical

12.6 Saving Chemical Structures and Images

There are a variety of ways to save chemical structures. Chemicals can be saved in mol, sdf and smiles
format from a chemical table (spreadsheet), molecular edior or from the ICM—-Workspace.
An image of the 2D sketch can be saved as an image from a chemical table.

12.6.1 Saving from a chemical table.

To save all the chemicals in a table as an SDF file:

« Right click on the chemical table header.
* Select Save as..
« Select Save as type: (SD file or Mol file_

Right click here

ricinCigands
ricinLigands2D

mol olweight MolPS4 | MolLogs |
Select
7.226 157.205 -1.44554

Clone

* Delete

0 Rename...

GH\* & save

-
N

31229 114926 -4.43001

To save selected chemicals in a table as an SDF file:
« Select the row(s) of the chemicals you wish to save in SDF format. Row selections in tables is

described in the Tables chapter.
« Right click on any of the selected rows and select Save Selection As....
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Color By >

= Clustering...
! : i Leam...
[2¢ Plet...
Analysis >

Row Selection (2] >
K Delete Rows
Copy Selection to ICM Table

Save Selection As Csv+Headers...
0
4\©\N @p Edit Molecule...
2 '\(,\\N @“ Query Molecule

1
. f‘IN Chenmistry >
A

Select rows here —+e

o N Mark Selected Rows >
Select Marked Rows >
Copy Row(s) Ctrl+C
B Faste Chel+v
3 & Piint Table... Ctrl+P
Right click here

12.6.2 Saving Chemicals in the Molecular Editor

Chemicals drawn in the ICM Molecular Editor can be saved:

* File/Save or File/Save As... or Edit/Copy as SMILES
12.6.3 Saving Chemicals in the ICM Workspace

If you have converted a chemical sketch into 3D, the 3D structure will be displayed in the ICM
Workspace. To save this structure in mol format:

« Right click on the name of the chemical in the ICM Workspace.
* Select Save As..

ICM Workspace
|

no selection e |

E]-fr']:ts [1](:étr§m) Right click here and

wf@m 1H select Save As...

12.6.4 Saving Chemical Images

To save an image of a chemical sketch:
« The chemical needs to be displayed in a chemical table.

* Right click on the 2D image
* Select Save Molecule As Image
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NOTE Using the right click options you can also save the image to the clipboard or copy the molecule
to the ICM Image Album for use in Molecular Documents.

no selection l;l
=g images (1 itern)
ICM photo album - 1 g=-album
easy transfer of ‘~chem
images to ICM NN

Molecular Documents

12.7 Export to Excel

To export a chemical spreadsheet to MS Excel:

« Right click on the chemical spreadsheet header in ICM.
« Select Export to Excel
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=LA n 2
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\..Q‘ | wi  Select Druglkonesd Mcweht Max Ring Sad MoPSA | NAME_ |
/ \ 8 Pt o EE 8366
\ Clone
¥ Delete
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4 2-crdoro-NNLY . Prrt Toble P
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_):> & s ‘ -
= S chealD 1045 N 0 068 sdmal
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12.8 IUPAC Chemical Nomenclature

The IUPAC nomenclature for a compound can be generated on the fly for a chemical. You can view the
IUPAC name in the Molecule Editor or you can insert a column into a chemical spreadsheet with
the IUPAC name.
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12.9 Chemical Search

Chemical similarity searching can be used to screen a database of compounds for structural similarity to a
guery chemical structure. The chemical similarity search window is shown below.

How to setup a chemical search.
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To access this window use the Tools/Chemical Search menu or select the button shown below.
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Chemical search

'Pmﬁ\l_ Tl
fis] ﬂqf

12.9.1 Query Setup

To set up a query first you must have either drawn or loaded a chemical structure into ICM. Instructions fo

this are described in the Reading Chemical Structures and Molecular Editor sections of

this manual. If for example the query molecule you want to search is in a chemical spreadsheet you can

right click on chemical in the spreadsheet and select Query Molecule.

At this point your query can be modified as described in the Molecular Editor sections of this
manual. However, there are a number of ways to specifically modify your query and filter your search. The
way to accomplish this is to right click on a bond or atom and a menu as displayed below will be displayed

The menus differ depending on whether you right click on a bond or atom.
If you wish to specify a filter at an atom.

« Right click on the atom and the menu shown below will be displayed.

- ICM Chemical Search: [new file *] Molcart not connected

File Edt View Templates Help DatsSouce
Ded % el 2 Q & X G Table | Fie | Mokat |
Cl1H14

7 Q|| | =
7 >
Z O
C O Query Options
N O Search type Substructure v
0] O Max distance 0.4 -
F Number of matches any -
P i "

- Right click on atom [~ Match stereo [~ Ignore salt

I™ Selected only

Cl CR1 i
Br / Element ; Masimum # of hits 10000 A
I Hydiogens » Results

B Ring membership  » of Count hits only (" Select in source
H -

Ring size v AsDrawn R Hide unmatched (& Save results to:
Charos ' RO able | Fie | Mokcat |

02 Isotope Y

— Hybridization N ol resuk v | [v Ovemwrie

o Aromaticity » 3 v Highlight match [~ Rotate by match
72 e

it Connectiviy 4 Displayasgrid [V Store query
= Altachment point

¥ [~ Append

b K Delete

(| Fedame — D [ Hide sites Search

<] | »]
Exchude fragment list
Test search

If you wish to specify a filter at a bond.

« Right click on the bond and the menu shown below will be displayed.
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ICM Chemical Search: [new file *] Molcart not connected

File Edit View Templates Help
D@ 90 el 2 QR o X G
C11H14
/ @
7 >
¢ O
¢ <
N O
o O
F
P
S
cl [CR1
~
Br Single
I Right click v Double
B onbond Trgke
H .
Aromatic
cp
v Stereo »
L Altrbetes  »
/- K Delete
—r
¥
( IF»elcNm Relation lVdue
«| | »J
fr. list
Test search |

I] ™ Hide after Search Search I

Data Source
Table |Fie | Molcant |

[ =
Quesy Options
Search type Substiucture v
Max distance 04 v
Number of matches any v
[~ Match stereo I~ Ignore sak
[~ Selected only
Mazimum # of hits 10000 =
Resuls

" Count hits only " Select in source
(" Hide unmatched & Save results to:
Table | Fie | Molcan |
m v Ovenite
[V Highlight match [~ Rotate by match
[~ Display as gnd [V Store query

I™ Append

To specify a particular atom type, aromatic, aliphatic or R—group at a particular atom site.

« Right click on the atom and select the "symbol" option as shown below.

« Select the desired atom type, aromatic, aliphatic or R—group and a symbol will be displayed as

shown below.

264

12.9.1 Query Setup



P : ||

s ~ IEEE
Cl Hydrogens »
Br Ring membership  »
I \ Ring size >

Charge >

7 Isotope >
7 Hyhndization I3
4 Connectivity »
@ Attachment point
v I I %K Delete

0
|
7
NN

For example:
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Max hits 1000 S

Max Distance | 04 vl
Matches number | any vl

Result

[tesut3 ¥| ¥ Auto numbering

[ Select in origin

IV Highlight substructure

Seachl
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Query:

N

™~

Right click atom - Symbol -N

P

Selection of chemical substructure search results
1 2 [3 [ 4 |
— /\ /t:""
zf’ W / 0

A o:? =/ /;//U\\\/ﬂ g

les N—h}_/:/\_' || &~ ||
N/ 2 AN )\\\N/\

To specify a particular number of hydrogen atoms at a particular site:

« Right click on the atom and select the "Hydrogens" option as shown below.
« Select how many hydrogens you wish to specify and a symbol will be displayed as shown below.

p r— | : %0 Max hits 1000 <
mbo
S / ¥ Max Distance 04 5 |
Hydrogens 4 v 0Off
Cl : : Matches number | any v
Ring membership  » HO
Br .
I \\ Ring size 4 H1 —— Result
y Charge » H2 result3 v | ¥ Auto numbering
»
Isotope H3 [~ Select in origin
V4 Hybridization 4 H4 o
- IV Highlight substructure
// Connectivity 4 H5
< Attachment point ﬂ Search
¥ 4 % Delete _j
0

To specify the number of rings a particular atom will be a member of:

« Right click on the atom and select the "Ring membership" option as shown below.
* Select whether the atom should be part of 1, 2 or 3 rings.
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[ [ 0 Max hits 1000 —
Symbol
S o’ yme Max Distance  |0.4 -]
I Hydrogens
C - - - Matches number | any hd
Br Ring membership v Off
I T Ring size RO Result
> Charge R1— result3 v| V¥ Auto numbering
Isatope R2 [ Select in origin
4 Hybridization R3 ¥ Highiiaht substruct
ighli ructur
V4 Connectivity 4 i
«» Attachment point Search
v |4 % Delete
For example:
Query:
I::r-: 3
\\
Right click atom - Ring Membership -R3
Selection of chemical substructure search results
1 |2 E L4 I
0

~ 0 ’/‘Tx /7* 0
— \’/ W e !
2 | By ’ r/\”)\\\_@ gij /é)% C &/ I LyC:'b’;TI
QOf} . @/; - 1 //<

@?_
/£

g

</ R

To specify the ring size connected to an atom:
* Right click on the atom and select the "Ring size" option as shown below.

« Select the size of the ring the atom should be connected to and a symbol will be displayed as
shown below.
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P - [ R 0 Max hits 1000 <
mbol
S / 4 Max Distance 0.4 v I
Hydrogens 4
Cl - - Matches number | any i
Ring membership  »
Br
I Result
y Charge 4 3 result3 vl v Auto numbering
»
Isotope 4 ™ Select in origin
V4 Hybridization » 5 o T —
v Highlight substructure
V4 Connectivity » 6 o
< Attachment point 7 ﬂ Search
v |14 | % Delete e Pl
9
M0
M
M2
For example:
Query:
C-T
Right click atom - Ring size - R7

Selection of chemical substructure search results

1 2 |3 | 4 |
Ve
NizvSzolpeNs ol DNt oep

% ‘“~““/\ Y. \// //\\

To specify the charge at a particular point:

« Right click on the atom and select the "Charge" option as shown below.
« Select the desired charge and a symbol will be displayed as shown below.
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Man hits [1000 =
Max Distance 0.4 v

Matches number | any v

Result

result3 v | V Auto numbering

I~ Select in origin

IV Highlight substructure

Search

P 0
s Symbol >
cl Hydrogens >
Br H?ng rr'lembership 4
I \ Ring size »
B . -
/ |sotope 4 0
// Hybridization 4 5
// Connectivity 4 4
<» Attachment point A
VR | % Delete 2
-1
+1
+2
+3
+4
+5

To specify an isotope at a particular atom

« Right click on the atom and select the "Isotope" option as shown below.
« Select the desired isotope from the list and a symbol as shown below will be displayed.

I .

Max hits [1000 =
Max Distance 0.4 S
Matches number | any S

Result

result13  v| ¥ Auto numbering

[V Highlight substructure

Search

P
s Symbol >
cl Hydrogens >
Br Ring membership  »
I \\ Ring size >
Charge >
/ BTN o
V4 Hybridization S
// Connectivity 4 7
«) Attachment point ac
¥ |4 I % Delete 9c
10c
11C
13C —
14C

To specify the hybridization state of the atom:

* Right click on the atom and select the "Hybridization" option as shown below.
« Select the desired hybrization state and a symbol will be displayed as shown below.
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rY

— | | 0 Max hits 1000 2

Symbol y b
yrme - Max Distance Im
Hydrogens »
. . Matches number | any -
Ring membership  »
\ Ring size » Result
Charge ’ Iresult1 3 - I V' Auto numbering

|sotope »

Connectivity » SP1 Search |

Attachment point
‘I I % Delete spa

[V Highlight substructure

«g) NN\ "R O®n D

To specify the number of atoms you wish an atom to be connected to:

« Right click on the atom and select the "Connectivity" option as shown below.
« Select the number of atoms you wish the atom to be connected to and a symbol will be displayed
as shown below.

[ Ma hits 1000 S
P Symbol » ?D
S o Max Distance 0.4 v
Hydrogens 4
Cl i ) Matches number | any v
Br Ring membership  »
I Ny Ring size 4 Result
p Charge » [resut1a v| W Auto numbering
Isotope 4
i [V Highlight substructure
// Hybridization 4
% | Comectiviy » [JR seach |
< Attachment point D1 LI
)| % ome
D3
D4
D5
D&

To specify an attachment point — ie the position at which substituents will be added

« Right click on the atom and select the "Attachment point" option as shown below.
 An asterisk representing the attachment point will be displayed next to the atom.
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Attachment point —* -
An attachment point means that the atom can be attached to zero or more bonds to heavy atoms.

12.9.2 Filter Search

How to filter your query

To filter your query:

* Right click in the box shown below and select 'Add Condition'

+/
o
¥

(| FieldName | Relation | Value )
< [ ]
Text search |

Right-click here and select Add Condition

To add conditions to your filter:

« Double click in the fields labeled "Name" and "Relation" and select the options from the drop
down arrow or type in values.

[ | FieldName Relation Value ]
1 | | mold ~l == |
MOLSOFT_TABLE |
{ | final_num | LI
o lint_num
Text searc| -~
orig_num

To remove a filter, right click on the filter and select 'Remove Filter'.
To exclude a fragment from your search
Click on the option Exclude fragment list:
 Enter the SMART string of the fragment or use the Molecular Editor option to sketch the

fragment.
« Click OK and the fragment will be listed at the bottom of the chemical search window as shown

below.
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i, ICM Chemical Search: [new file *] connected as andy@samba

File Edit View Templates Help Dala Souce

D@ 9 bal 2 G 6rs X G Table | Fie | Mokcart |

= C11H14 ®) I =]
4 >
4 4. To edit or remove right click O

Query Options

C ¥ Exc|ude List Y

N Seaich type | Substiucture v |
fo} cleedect distance IO.‘. 'I

Celececel

F of matches |uw 'I
P atch stereo [ Ignore salt
gl belected onf; i
Br ; # of hits 10000 A
I Resuls

B ok Concel | " Counthisony Selectin souce
H L " Hide unmatched (& Save results to:
/ Table | Fiie | Molcart |
2% 2. Enter SMART

= string or click ou =] 7 (Overvrbe

~ editor button and [V Highlight match [~ Rotate by match
+/- sketch [~ Displayasgid v Store query
=

¥ ™ Append

(| FiokdName | Relation | veke [T sesch |
1. Click here 3. Excluded fragments are
/ listed here
fi. t clecceel; Celececel

Text search |

12.9.3 Query Processing

To begin processing your query first you need to decide which database to search. The options are listed |
the Data Source section of the ICM chemical search window.

Data Source

You can either search a Table- Chemical Spreadsheet a File — Local Database or
MolCart.

If you select MolCart you first need to setup the link to the correct database.

 Enter the Server Name in which the database is stored.

« Enter the database name.

 Enter your username and password for the server.

* You can save these details so you dont have to re—enter this information each time you use the
chemical similarity search.

If you are searching a Table, click on the Table tab and then select the drop down button where the name:
of your currently loaded tables are stored.

If you are searching a File click on the File tab and then locate your local database file .molt or if it
is already loaded into ICM you can locate it with the drop down button.
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Query Options
Now select a search type:

* Click on the drop down arrow next to the "Search Type" option in the Query Options panel.
« Select the search type you want to use.

A substructure search is a search whereby only the defined molecule in the query will be searched agains
the database. Whereas, a FP similarity search which stands for fingerprint search enables any fingerprint
within a structure to be searched for in the database.

The Max distance option is available for use with the FP search and the Matches number option is for use
with the substructure search. The option you do not require based on your search method will be blanked
out. A "Max distance" value of 0 means that the search will only identify matches exactly the same as the
fingerprint — the default is 0.4. The "Matches number" option allows you to stipulate how many times
within a structure in the database your query can be found.

You can match stereo by selecting the Match stereo option and ignore salts. If you make a selection of

your query ICM can use that selection to search. How to make selections in the Molecular Editor are
described here. Enter the Maximum number(#) of hits you would like returned.

Results

Before processing the query determine how you would like your results displayed in the Results section of
the Chemical Search window.

Count hits only - this option will count the number of hits and display this number in a window once the
searching has been completed.

Select in source — If you are searching a table you can select and highlight the query in the source table tt
you are searching.

Hide unmatched — Hide unmatched will hide the compounds that were not matched from view.

Save results to: - this option gives you the option to save the output results to a Table— Chemical
Spreadsheet a File —Local Database or MolCart.

Append - this option will allow you to append to current table, file or Molcart database.
Search

* Click on the Search button to execute the search. You can choose to hide the window after the
search.

12.9.4 Search a Database by Text

To search a database by text enter the text you wish to search in the Text Search data entry box at the
bottom of the ICM Chemical Search window.
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ICM Chemical Search: [new file *] Molcart not connected

File Edit View Templates Help DalaSotmce
L@ A bl 2 Rig ors K G Table | Fie | Mokcat |
Cl1H14
7 Q| | =l
7 >
4 O
C > | Query Options
N O Search type Substiucture v
(0] O Max distance 04 ~
F Number of matches any -
P [~ Match stereo [T Ignore sak
S [~ Selected only
Cl [CR1]
Br - Maxirn # of hits 10000 =
Single
I v Double Resuts
: Triple " Count hits only " Select in source
Aromatic (" Hide unmatched & Save results to:
Any Teble | Fie | Mokcat |
Gy
> Stereo 3 m ik <1/ 7 Ovawite
LU Attrbates  » )
s [ Highlight match [~ Rotate by match
+/ X Delete ) :
[~ Display as gid [V Store query
—e
¥ [~ Append
(| FieldName | Relation Value [) ety
< | »f
fr. list
Test search |
Enter text here

12.10 Pharmacophore Drawing and Searching

Pharmacophores can be drawn in 2D in the ICM Molecular Editor or in 3D in the Graphical Display. 2D
pharmacophore sketches can be used to search chemical tables (spreadsheets) containing 2D or 3D
coordinates. A 3D pharmacophore can be used to search chemical tables containing 3D coordinates only.
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12.10.1 Pharmacophore Draw 2D

A 2D pharmacophore can be drawn using the ICM Molecular Editoror if you are going to use the
drawing to search it is more efficient if you draw it in the Chemical Search window.

Use the distance bond button and the add pharmacophore group button to sketch the pharmacophore. Thi
distance bond button represents the number of bonds between each pharmacophore point. You can edit tl

distance by right clicking on the bond and selecting edit. Other groups such as aromatic can be added usit
the standard molecular editor buttons.

Distance bond —"
C
N
O [IC1:HO)
F 1I-2
P
s
cl
Br
I 1-Z
B 127
H [Qa]
Gp
Add pharmacophore — ¢ IS EEEEeR
group v Hydrogen bond donor

NOTE: Do not mix the 2D and 3D pharmacophore environment. For example do not edit a 3D
pharmacophore in the 2D editor.
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12.10.2 Pharmacophore Draw 3D

The easiest way to begin drawing a 3D pharmacophore is to draw a chemical in the ICM Molecular
Editor which contains the key pharmacophore groups you want and then convert to 3D and extract
the pharmacophore groups.

To draw a 3D pharmacophore this:

* Once the ligand is converted to 3D, right click on the ligand in the ICM Workspace.

« Select the option Copy as Pharmacophore and choose the pharm centers option.

» The pharmacophore groups or centers will then be displayed in the graphical display and can be
displayed and undisplayed in the ICM workspace.

To move a pharmacophore group:

» Use the drag atom button (picture of a hand. See below)
* Click on the pharmacophore group and then drag.

L AL B EIEE

o Click and drag using
this button

&

NOTE: Distances between groups can be monitored using the atom distance measurement tool. See
Calculating the distance between two atoms.

To change a pharmacophore group:

* Right click on the pharmacophore group in the ICM Workspace or in the Graphical Display.
 Select Pharmacophore/Edit Point

» Choose the group from the drop—down list shown below.

* Enter the desired radius.
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A4 Edit Pharmacophore Point E x

Type I HBA j
Radius = |
HBD
aromatic
[ hydrophobic
positive
L negative J

To make a new pharmacophore group:

The easiest way to make a new pharmacophore group is to clone a pre—exisiting one. To do this:
* Right click on the pharmacophore group in the ICM Workspace or in the Graphical Display.
« Select Pharmacophore/Clone Point
* You can then move the new group as described above.

To change the direction of a pharmacophore group:
* Right click on the pharmacophore group in the ICM Workspace or in the Graphical Display.
« Select Pharmacophore/Assign Direction
* You can then move the new group using the drag atom button described above.

To remove the direction of a pharmacophore group:

* Right click on the pharmacophore group in the ICM Workspace or in the Graphical Display.
« Select Pharmacophore/Remove Direction

Pharmacophore right click options

4

a_pharma.p9/9/0h15
Filter Selection

Edit 4

Advanced »
Label »
Center

Connect to Molecule

Disconnect
D Extract Ligand(s)...
K Delete Atom(s)
Annotate Selection...

8. Neighbors...

e X Select [
Edt Poi..

Clone Point

Assign Direction
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12.10.3 Pharmacophore Search

To perform a pharmacophore search using a 2D pharmacophore:

« Draw the 2D pharmacophore as described earlier in the Chemical Search window.
* Read in a molecular table to search or search a table in MOLCART.

* Select the chemical search options as shown below.

« Once the search has completed a new table with the results will be displayed.

@ Query Options

(C4H0] D Database | v I
Draw pharmacophore 12 L] | Tabe TRECH— | *—Select the table you
< Search Type [Substucture v | wish to search here

O Maximal # of Hits ~ |1000 =

O Max Distance 0.4 v

12 Number of Matches m

12 = [ Match stereo ™ Ignore Salt
[Qe) [~ By Selection [~ # Of Hits Only

To perform a pharmacophore search using a 3D pharmacophore:

* Right click on the pharmacophore in the ICM Workspace

 Select Search Pharmacophore

« Use the drop—down button to select the table you wish to search. The table must contain 3D
coordinates.

Right click here

] *ﬂ 1
b]: ﬁa a Clear Default Display...
P31 Edit Description
"up5 1 Edit o » d3eatch Rhamacant ﬂm
s 7 1 '
-l ps 1 Search Pharmacophore... table To Searchn | t_3D - S
‘]E tag:gs 9501192 Advanced » Ok | Cancel |
Lt
Sescript (1 iten @ Center
berun Connect to Object

Enter name of table containing 3D coordinates
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12.10.4 How to extract a 3D pharmacophore from a ligand.

How to extract a 3D pharmacophore
from a 3D ligand.
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‘B ] select“Extract
harmacophore”

’\\
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12.10.5 How to color a 2D chemical sketch by pharmacophore feature.
8 e 7o et o 1.4 141 P et 1L e o

How color a 2D chemicalsketch by

-u.;~;n A0 N/ P IN nBwBER 490 FTTEFE2L
N pharmacophore feature.
1| AR @5 a JHv | SHTH 7 S | BRI e) | v L
0.
[+
[+
g .
- -

2. Select Color
Structure By/
By
Pharmacophore
Features

1. Right click

o oncolumn
header
oo vimRaas

12.11 Find and Replace

Chemical Findtool allows you to find an arbitrary chemical fragment with one or more attachment point(s)
and replace it with another fragment with the same number of attachment points.

To find a substructure and replace it with something else:
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Right click here

mol I I
1-column selection

o o i

- fc/“ ¢ Copy Column(s) Ctrl+C
1 N & Ez Cut Column(s)
le , ;[N W Faste Column(s) Chel+
N Rename...
K Delete Column(s)
o Color Atoms by Contribution >

Oa\@ £ Insert Column...
M

f2o Column Statistics...
N. Sort
Filter »

Assign 2D Coordinates...

Rotate for Best Fit

(o] Clear selection

Q., =
| Find and Replace...
~ N

3 (o] Chemical View Options...

Y

« Select the column in which the molecular structures are displayed. The column is usually called
llmolll‘

« Right click on the "mol" column header and select Find and Replace. A data entry box as shown
below will be displayed.

b 4 Chemical Find and Replace E x
Find What:  |FSEYON <,

Replace With: I<empty> C/

- _

* Click on the Molecular Editor button at the end of the Find What: data entry box.

« The ICM Molecular Editor will be displayed. Draw the substructure you wish to search for and
replaced.

» Draw the pattern and mark attachment points with R1,R2.... R—groups can be added by right
clicking at the attachment point and selecting the R—group from the drop down options.

* Close the ICM Molecular Editor and the string will be displayed.

* Repeat with the "Replace With:" data entry box. Make sure the same number of R1,R2... labels ar
drawn.

« Click the Find Next button and then Replace or Replace All. When a substructure to replace is
identified it will be colored red.

NOTE: There are a number of keyboard shortcuts which can be used to draw chemicals. Also
please note that an aromatic bond in the source molecule will not match a double bond in the
replacement pattern.

Here is an example:
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Define R1,R2...... N

[/
29
€3 Chemical Find and Replace ai .

'r FndWhat  [[CATIcInc2CN-CINNGZ01)-0 ©;
-
i Replace Witk [[CATICNJc1nc2CN=CINNC201)-0

FrdNew |  Repisce | Replcedt | Close

12.12 Generating Chemical Fragments

Chemicals displayed in an ICM Molecular Table can be split into fragments. This is useful for
generating a series of R—groups to be added to a scaffold (See section describing reactions.

To generate fragments:

« Select the column or row(s) you wish to generate the fragment from.

« Right click on the "mol" column header and select "Split Into Fragments".

A new table of chemical fragments will be displayed. Each fragment is assigned an attachment
point which is flagged with an asterisk (*).
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Right click here Split Into Fragments
«| Find and Replace...

ricinCigand}2D Y, - Set 3D Browse Mode 3
4{— Chemical View Options... E
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mol cnt | n_ap
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B
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0
Z

12.13 Molcart

Molcart is an enterprise wide chemical management system. Compound databases of any size can be sto
in MolCart and analyzed and searched using ICM cheminformatic tools.
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12.13.1 Molcart Installation

In order to run MolCart it is necesary to install the FREE OPEN SOURCE MySQL database on your
machine. Please see your systems administrator or see http://dev.mysql.com/downloads/

Linux Installation
Mysql: Check if mysqgl daemon is running :
[etc/init.d/mysql status

If you see that the MYSQL service is unused (not running), you need to start the mysgl deamon.
Become root and do the following:

[etc/init.d/mysql start
Download and install Molcart files.
The MolCart package is a self-extracting executable file.

Installation Instructions:

» Download the MolCart file ( molcart-version—platform.sh ) from the Molsoft website.

 Type in a shell window: ./molcart-version-platform.sh
—-p=THE_PATH_YOU_WANT_TO_DOWNLOAD (NOTE: You must be logged in as 'root' to
install the 'molcart-version—platform.sh’ to '/usr/molcart-version—platform'

« The following question will be displayed: Do you want to install the molcart—1.6-6 to
"/usr/molcart—1.6-6" now? (y/n) [y]

» Answer YES and the unpacking process will begin

« You will now be prompted for a password.

« Select which default databases you wish to install.

» Make a note of the HOSTNAME, DATABASE NAME and USER NAME

» MolCart is now fully installed.
Mac Installation
System requirements: * Mac OS 10.3 * MySQL server for Mac OS 10.3

To install Molcart on the Mac just run this:

sudo /some/path/molcart-1.6-6-darwin.sh
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12.13.2 Molcart Getting Started

To start Molcart
Tools/Connect Molcart

Once you have activated MolCart the loaded databases and users will be shown in the ICM Workspace as
shown below.

no selection |
- Gh MolCartv1 66 (3 items)

LEltest  (0items)

-G demodb (0 items)

oG users  (2items)
~root@moon.molsoftcom

All the records and fields contained within each database can be viewed by expanding the tree structure ir
the ICM Workspace.

no selection
'if‘"@h MolCartv1 66 (3 items)

S test  (1items)

Z.adenosine (139 records)

-USAN  (char(0))

-molid — (int(11) PRI)

-mol  (mediumtext)

-AE  (char(0))

-APP {char(0))

-CAS  (char(0))

-Cl (char(0))

--COMB_PREP  (char(0))

-COMMENT  (char(0))

-l&  (char(0))

~INN - (char(0) )

U (char(0))

-MA - (mediumtext)

-MF {wvarchar(26) )

-MOLNAME  (varchar(24))

-MOL_WEIGHT  (double)

-~-OTHER  (char(0))

-PT  (varchar(110))

P (char(0))

-RC  (char(0))

-REFERENCE  (mediumtext)

BN {varchar(18))

~BNEXTREG  (varchar(18))

35 (varchar(248) )

- TP (varchar(26) )

- TRADE  (char(0))

--UPD_CODE  (varchar(26))

- demodb (0 items)

&8 users (2 items)
--root@moon.molsoftcom

12.13.3 Molcart Search

How to search the databases contained within MolCart
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Click on the button shown below.

"5 % %[5

MolCart and Chemical Search
Tools

To begin processing your query first you need to decide which database to search. The options are listed |
the "Data Source" section of the ICM chemical search window.

Data Source

" MolCart 9 + Local Tables

|

To connect to MolCart database for the first time
click here.

You can either search a local table (molecular table) or you can search MolCart.

If you select MolCart you first need to setup the link to the correct database — described earlier. Click on
the button shown above (yellow pencil) and the Connect to Molcart window will be displayed as shown
below.

o B B > B " MolCat &2

.. Connect to Database @@

Server Name Ilocalhost

Database |test
\ User |root
[ber

‘ Password |

/ Ok | Save Cancel |
~| R
origin

[V Highlight substr

 Enter the Server Name in which the database is stored.

 Enter the database name.

 Enter your username and password for the server.

* You can save these details so you dont have to re—enter this information each time you use the
chemical similarity search.

See the Chemical Search section of this manual on the many different search procedures.
How to perform a text search

To perform a text search on one of the databases contained within Molcart you first need to index the text
within the database and then search using the query option.

To make the database index, see text and picture below:

» Expand the tree of the database in the ICM Workspace.

* Select the column headers you wish to search which contain Full Text or Partial Text(the data type
for each column is listed next to the column name). Multiple column headers can be selected by
clicking and holding down the CTRL key. A range of column headers can be selected by holding
down the shift key and clicking to select.

« Next, right click and select Create Index.
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« Select 'Full Text' and you will notice an additional header in the ICM Workspace called ‘indices'.
The value in the items category represents the number of columns you have chosen to text searct

Oh MolCartv1 66 (2 items)
=4 guesthome (1 items)
=-inhibitars  rw 23

~molid  {PRIint(11))
-mol  ( mediumblob)

(MUL mediumtext)

Unselect

(M Create Index ...

-l < Delete
~ @hindices (4 iervsy
w5 chem (13 items)

To perform the text search:

* Right click on the database name in the ICM Workspace.
 Select 'Query' as shown below.

The options are:

« Display results — displays your model in the 3D graphics window

* Minimize side chains — performs minimization on the side—chains

« Sample side chains — performs monte—carlo optimization on the side chains
 Write object to file — writes your new model as an ICM object

To build your model:
* Click OK

‘Oh MolCartv1 66  (2items)

5488 guesthome (1 items)
=-inhibitars w23 Select

~maolid  (PRlint(11

mol  (mediumblc S [
-MOLSOFT_TABLE £) Add Column..  mediumtext)
-final_num  {MUL 7
int_num  (MULve Rebuild Keys...
-ofig_num  (wvarct ¥ Delete
@-indices (4 items)
&8 cherm (13 items)

Open Records

Close Records

The ICM Chemical Search query window will be displayed as shown below. Type your query text in the
space provided and hit the enter key or click on the search button.
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. |CM Chemical Search: connected as guest@www

File Edit Yiew Help e
~ Bx
m LhezE H® h @ " Local Tables §| " MolCart
C ‘
i @ ~Query Options -
0 D Database I guesthome v]
F D : Table | inhibitors vl
P | Search Type | Substiuctue v |
|
S () | Masimal#of His 1000 -
Cl ‘
| Max Distance | 0.4 v I
Br O g
I Number of Matches | any vl
H [~ Matchsterea [~ # Of Hits Only
[ Search by Selected Fragment
_i —Result-
2 Iresull3 v] v Auto Numbering
Y
: . Addto DB | I
(| FieldName Relation Value [ | e guesthome
[v Highlight Substructure
[~ Display as Grid
Search |
Text search | |

’ ]
Type text search query here Filter your search here

How to add conditions to your query

* Right click in the box shown below and select 'Add Condition'. You can add as many conditions
as you like.

+
o=

«\ |

(| FieldName | Relation | Value )

Add condidtion ‘
«| |»]

Text search |

Right-click here and select Add Condition

« Double click in the fields labeled "Name" and "Relation" and select the options from the drop
down arrow or type in values.
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[ | FieldName Relation Value ]
1 | | moid ~l == .
MOLSOFT_TABLE |
‘ | final_num I LI
int_num
Test searc|
ofig_num ,

To remove a condition, right click on the filter and select 'Remove Filter'.

12.13.4 Molcart Administration

Edit Password
« Right click on the MolCart header in the ICM Workspace and select Change Password.
Add a New MolCart User — Root Only

« Right click on the User Section of MolCart in the ICM Workspace as shown below.
@H MolCartv1.66  (4items)

LEMtest  (0items)
-G demodb (0 items)
Wl fsdfd (0 items)
o users (2 items)

Select

Invert selection

« Select the New User Option.
» Add new username and password in the data entry box.
* New user will be displayed in the ICM Workspace.

Edit User Privileges — Root Only

« Right click on the user in the ICM Workspace.
* Select Edit Privileges and a data entry box as shown below will be displayed.

6 Molcart: Edit User Privileges ‘root@... @

DB Name e
v read v modify records v create tables

v delete tables [V add/delete columns

Apply I Close |

« Select the database name.
« Edit the privileges by checking or unchecking the appropriate boxes.

Add a New Database

* Right click on the MolCart Header in the ICM Workspace as shown below.
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no selection ;J
4.0, MolCartvl1 6 "
‘:""Qﬁ G Select
~Citest  (Ditems)
-G demadb (0 —

g fsofd (0 item \ v Show &l Databases
= QE users (2 iterr New Database...

Change Password...

Invert selection

Open Records

Close Records

* Select the New Database option.

 Enter a unique name for your new database.

« The new database name will appear in the ICM Workspace.

* Now you need to add data to your new database (See Instructions Below).

Add New Data to Database

« Right click on the database name in the ICM Workspace as shown below.

no selection =
g}._@h MolCartv1 66 (3 items)
L test  (0items)

S demodh (07 "
w-fusers  (2ite Select

Invert selection

New Table.. » Import from SD File...

X Delete Import from ICM Table...

 Select New Table.

« Select either Import from SD file or Import from ICM table.

« Select the appropriate file and the records structure of your sdf or ICM table will be displayed as
shown below.

O MolCart Import @

Table name |me|anin

vV AE |Sting  ~| [3769
v APP | Sting  ~| [0
v CaS |Sting  ~| |18
v [Sting | [145
v COMB_PREP |Sting  ~| [1638
V¥ COMMENT | Sting > | [0
V14 [Sting  ~| [472
¥ INN |Sting  ~| [0
¥ U [Sting | |760
v Ma | Sting | |1082
v MF |Sting | |38
vV MOLNAME |Sting  ~| |24
¥ MOLSOFT_TABLE_HEADER |Sting | |192
vV MOL_WEIGHT |Real ~| |8
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» The database name can be changed at this point and the fields contained within the database car
be altered. Certain fields can be excluded by checking the boxes - this will help in minimizing the
size of a database. Caution must be taken if you want to change the field type or length.

* Click OK and your sdf file or ICM table will be added to the database. This can be seen by
expanding the tree structure in the ICM Workspace.

Delete a Database or User

* Right click on either the database or user in the ICM Workspace.
 Select Delete.
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13 Chemistry Menu

Note: Click Next (top right hand corner) to navigate through this chapter or use the links below.
Headings are listed on the left hand side (web version) or by clicking the Contents button on the

left—hand-side of the help window in the graphical user interface.

Chemilstry Menu

Che'mistry Docking MolMechanics Windows Help
OIE] Calculate Properties

Standardize...
&% Build Prediction Model

Predict

Convert Smiles to 2D...

Convert Structure to Smiles...

2D Depiction...

Convert To 3D...

Generate 3D Conformers...

Generate Tautomers...

Convert To Racemic...

Generate Stereoisomers...

Align/Color By 2D Scaffold...
{5 Cluster Set

Compare Two Sets..
Merge Two Sets...
Sort Table...

Select Duplicates...

Enumerate by Markush...

R-Group Decomposition...
Enumerate by Reaction...

Display and Select Molecules for Superposition...

Translate to Selection
Rigid Substructure Superimpose
Flexible Substructure Superimpose

Flexible APF Superposition to Template...
Multiple APF &lignment...
Arrange as Grd.

@” Chemical Search

Q, Molecular Editor

Connect MolCart

Disconnect MolCart

13.1 Calculate Properties

To calculate chemical properties for compounds within a chemical table:

* Read in the chemical table.

13 Chemistry Menu
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 Select Chemistry/Calculate Properties and a window as shown below will be displayed.
« Select the properties you wish to calculate using the 'tick' check boxes.
* Click OK and the properties will be added as new columns in the chemical table.

9 Calculate Chemical Properties @
2 & Actions v
Function v | | Multiple Functions v
Function | Name [ Category [ Description [;
e & Molweighl(mal) MohWesght  Chemical Moleculas weight
0 MolFormudafmol) MoFoimwla Chemical Chemical formula,e.g C2HE0
Main argument: | mol = O MolLogPimel) MoLogP  Chemical Octanol water parttion. Log..
MolLogS(mol) MolLogS Chemical Water solubilty -Log(C_aggr)
Mo el r ooator O MolPSA(mel) MoPSA  Chemical Polas suface ares
O Molokmol) Mool Chemical Molecular volume
Inaet | sl ¢ [botor |2 Bypioce O MoldHi{mol) MokHf  Chemical  Heats of foemation from elem .
{Z D uglikeness{mol) en.. Che Empinical diugskeness
O Smiles(mol mode=ncemal) Srndes Chemical SMILES/SMARTS: sting no.
’ ol 1] O BadGroups(mol) BadGroups Chemical Unwarked of reactive chemi..
O Mok_Atoms(mel atom=""") Nof_Atoens  Chermical Nurmbes of atoms
New column name O Mot_Molecules(mol) Nof_Molec... Chemical Numbes of individual molecud...
In.';'n»:» O Noi_Chirals{mol type=-1) Nof_Chital: Chemical Numbes of chieal centers, R...
Nof_Rngs{mol) Nof_Rings Chemical Numbes of rings in the SSSR L]

Add To List 0K Cancel
_AddTo | | |

]
Select properties here

13.2 Standardize Table

NOTE: Before standardizing a chemical you may want to make a copy of the original so you do not
lose any information. You can do this by right clicking on the name tab of the table and selecting clone
or save as.

To remove salts, explicit hydrogens and standardize groups in a chemical table:

« Chemistry/Standardize

« Select the table from the drop—down list. This will also work for selections made on the table.
 Select option — Remove Salts, Remove Explicit Hydrogens or Standardize Groups

* Click OK.

Batch mode

0 Standardize

Molecular Table | celebrex50 |
[v Remove Salts
|v Remove Explicit Hydrogens

v Standardize Groups

Ok | Cancel |

Standardize chemical groups will apply rules from ICMHOME/CHEMNORMRULES.tab For example
some chemical groups may have different representations e.g. [N+] (=0)0O versus N(=0)=0

To run in batch mode:

« Chemistry/Standardize
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* Select the Files tab
« Enter the path and name of the sdf file you wish to standardize or use the browse button.
* Enter the path and name of the output file or use the browse button.

To remove a salt from an individual row in a chemical table:

« Select the row or rows.
« Right click — Chemistry/Remove Salt (Selected Row)

13.3 Annotate By Substructure

This feature allows you to annotate a chemical spreadsheet according to functional group. It also
allows you to flag substructures which may have poor ADME properties.

First read in a chemical spreadsheet or sdf file you wish to annotate. To do this:
« File Open. More information on the chemical structures can be found here.
To annotate functional groups:

» Chemistry/Annotate by Substructure.

» Enter the name of the Molecular Table (Chemical Spreadsheet) or use the drop down button to
locate it.

 Check the Functional Groups option.

» The functional groups will be listed in a new column in your chemical spreadsheet called
funcgroup. The default table with functional group will be used for annotation called
FUNCGROUPS.sdf in ICMHOME.

To annotate potentially poor ADME groups (Substructure Alert).

» Chemistry/Annotate by Substructure.

 Enter the name of the Molecular Table (Chemical Spreadsheet) or use the drop down button to
locate it.

» Check the Substructure Alerts option.

 The alerts will be listed in a new column of your chemical spreadsheet called alerts. The default
table with substructure alerts will be used for annotation called CHEMFILTER.sdf

13.4 Align/Color by 2D Scaffold

This option aligns a set of sketches in a chemical table in the same orientation according to a defined
scaffold or color by a common substructure.

» Chemistry/Align—Color by 2D Scaffold

» Choose a loaded molecular table from the drop—down arrow.

» Draw a new scaffold using the molecular editor or choose the scaffold from a table (Index = row
number).

« You can then Align or Match All the substructure and color.

« If coloring has already applied to the molecule then this new coloring by scaffold can be
appended.

« Select color for common scaffold.
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€ Align/Color By 2D Scaffold ?](X] ——N

Molecular Table celebrexb0 v

N
¢ Draw New Scaffold " Choose Table With Scaffold
N

Scaffold clenenciN S_ |_Draw scaffold using
molecular editor

¢ Align " Match All

|v Append Color Or Selection

v Color Color [color="Hff0000" | ! e il
Ok | Cancel |

13.5 Set Formal Charges

To set formal charge:

* Read in a chemical spreadsheet (File/Open SDF}

» Chemistry/Set Formal Charges

« Enter the name of the chemical spreadsheet (table)

» Choose the option to either make Charge, Make Neutral, or Charge according to ICM pKa Model
« Select the groups you want to charge or neutralize.

13.6 Convert

13.6.1 Convert 2D to 3D

» Read a chemical table (sdf file) into ICM.

e Chemistry/Convert/2D to 3D

« Select the table from the drop down list.

« Select to keep hydrogens and/or fix amide bonds.
« Keep current table (In Place) or overwrite.

13.6.2 3D to 2D Depiction

If you have a chemical table displayed containing 3D coordinates or you wish to reassign the 2D
cooridnates in an sdf file you can use this option.

« Read a chemical table (sdf file) into ICM.

» Chemistry/Convert/2D Depiction

» Enter name of loaded chemical table.

» Choose In Place if you want to overwrite the table.
» Choose the Files tab to run in batch mode.
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Table contains 3D coordinates

mol

3D->2D

13.6.3 Convert Smiles to 2D

To convert smiles strings to 2D sketches

« Read in a table containing the smiles strings in separate rows. For example the smiles strings
maybe in an Excel file and you can load this into ICM by saving the Excel file as
comma-separated (csv).

« Select Chemistry/Convert/Smiles to 2D.

« Select the table you want to convert using the drop down arrow and the name of the column
containing the smiles string.

« Select whether you wish to keep the smiles column in the new table.

« Click OK and a table will be displayed containing the 2D structure.

J ncinligands2D

mol | smiles |

c1
o (C=NC(=C(N=1)C10JN=C(N=1]N)CNC(=CC=C(C1)C(0)=0)C
=1

_N
N N
2 7 ,{>_

u] —
@ N =N
0

chiral  C[C1=0)[=C(NC[=N1]N)N=CC1[C@H]([C@&H]
(COJO)DIN=1

13.6.4 Convert Structure to Smiles

To convert an sdf file of 2D or 3D chemical coordinate in Smiles:

» Read a chemical table (sdf file) into ICM.

* Select Chemistry/Convert Structure to Smiles.

« Select the table you want to convert using the drop down arrow and the name of the column
containing the 2D sketch.

* Select whether you wish to keep the 2D sketch column in the new table.

« Click OK and a table will be displayed containing the smiles string.
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13.6.5 Convert to Racemic

To remove stereo bonds and make all chemical centers R/S in a chemical table:

« Chemistry/Convert to Racemic
* Select the Molecular Table
* Select In Place if you wish to overwrite the table.

Clears UP/DOWN bonds and makes
all chiral centers R/S. You may
use 'Generate Stereocisomers' after
that.

[ [e TV R TR o R ricinLigands2D 3D fig

v InPlace

Ok | Cancel |

NOTE: To reassign stereo bonds use the Generate Stereoisomers option

13.7 Build Prediction Model

Structure—Activity Relationship (SAR) is a process by which the activity of a molecule is related to its
molecular structure. If a significant ammount of structural and activity data is available a model can be
made which can be used to predict the activity of a molecule or series of molecules.

In ICM SAR is undertaken using the Learn and Predict tools in a Molecular Table.

Learn

Step 1: Select the column you wish to predict and then Tools/Table/Learn or use the right click option
shown below.
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Right click on the numberical column you
wish to predict

/ SAR_Example

mol | 1£50 IC50 :]
racemic | 3.42742 Hide
& . Paste Column(s])  Chrl+Y
: Edit Mode

Rename Column...
X Delete Column(s)
Color Table
racemic  4.65647 Color Column

Br

B 0 Fo Insert Column...
0

WD f29 Column Statistics...
0 -
2 [x] )

N

Y N Sort

Filter >

N7N (Q
Group by Column...
racemic | 2.59176

Select the Learn option

Step 2: Fill in the Learn options as shown below.

« Enter the name of table with which you want to perform the predictions. You may locate your
table from the drop down arrow menu.
* Select the column from which you wish to learn. Use the drop down arrow to select.

NOTE If the table does not contain any numeric (integer or real) columns, there is nothing to predict, so
the "Learn" button will be disabled.

» Enter a name for the learn model.

« Select which regression method you wish to use from the drop down menu. See the theory
section to determine which method and parameters to use.

« Select which columns (descriptors) of your table you wish to use to 'learn'.

« If you are using chemical descriptors to produce your model select the maximal chain length.

« Select the number of cross—validation groups you wish to use or selected rows can be used for
cross validation. The number of iterations will impact the speed of the calculation. 5 is the default
number of groups but 2 would be the least rigorous and selecting the 'Leave-1-out' would be the
most rigorous calculation.

« Click on the learn button and a table summarizing your model will be displayed as shown below.

13.8 Predict

To make a prediction using a model you need either ICM—Pro + Chemistry or ICMChemistPro.

Read the table of data into ICM from which you wish to predict. Make sure the table contains the same
columns used for the learn model.

» Tools/Table/Predict

« Select which table you wish to make the prediction on.

* Select which model you wish to use.

» Check that the required columns are in the table. If they are absent a red mark will appear against
the column that is missing.

* Click Predict.
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13.9 Generate 3D Conformers

To generate a series of conformers for a ligand(s):

« Select the compounds (row(s)) you wish to generate conformers for in an ICM Molecular
Table . Or to convert a whole table of compounds select Chemisty/Generate 3D Conformers

menu.
« Right click on the selected row(s) and Chemistry/Conformation Generator (selected rows) and a

data entry window as shown below will be displayed.

9 Generate 3D Conformers @@

/Tocal Tables! \Files Y,

Molecular Table I LI

Max Number of Conformations |50 A

vicinity | 15. v | thoroughness [ﬁ

[v Sample Rings [~ Sample CisTrans |~ Systematic Search
|~ Cartesian Refinement [~ verbose

v Keep Hydrogens [~ Pyramidal

Cancel Help

« Enter the maximum number of conformations you wish to generate.

« Enter a vicinity value. For more information on vicinity please see the command language manual
http://www.molsoft.com/man/reals.html#vicinity

 Enter a thoroughness value. This relates to the length of sampling time.

» Check boxes for Sampling Rings, Systematic Search, Cartesian Refinement
(http://www.molsoft.com/man/reals.html#vicinity),Sample Cis and Trans, sample Pyramidal and
Verbose (Display Warnings).

* Click OK and the sampling will be undertaken in the background — see Windows/Background
Jobs

» Once the sampling has finished a table as shown below will be displayed. To view the compounds
in 3D — Right Click Menu Chemistry/Load and Preserve Coordinates
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Original table Unique name

Results table

|
£ ricinligands2D " conf_tmp_out

Row number from original table

Energy rank and value

13.10 Generate Tautomers

Theory

mol | NAME_ | MOLNUM | CONF_NUM | ENERGY
chiral 30520 m_1_12_1_1 1 1 0
0 0
pe 0
0% 0,
e
1 H
N~ fr\
N> N
N
chiral 30520 m_1_12.1.2 1 2 0.728153
0 0
pe 0
0" 0,
2 £
N% /N}
TN
N

Tautomers are formed by an interconvertible reaction called tautomerization whereby there is a formal
migration of a hydrogen atom along with a switch of a single bond and an adjacent double bond. A

common example is the keto to enol tautomerism:

/H
0 ' J
tautomerism
H
H H
enol form keto form

During tautomerization a chemical equilibrium of the tautomers will be reached based on several factors,
including, pH, temperature and solvent. Tautomerizations are catalyzed by: bases (deprotonation, formatic
of a delocalized anion, and, protonation at a different position of the anion; and acids (protonation,
formation of a delocalized cation, and deprotonation at a different position adjacent to the cation).

ICM will only generate energetically favorable tautomers. Generally tautomers that have a change in
hybridization state are less stable and so ICM will not generate these thus reducing the number of scaffold
generated. For example the keto form shown below is more stable by ~14 kcal.mol than the enol therefore

ICM will not generate the enol form.

13.10 Generate Tautomers
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keto 0 0 enol

Acetaldehyde ‘ —_— Vinyl alcohol

=

Stable

To generate tautomeric conformations of your compound:

* Select the compound(s) in the molecular table. Selected compounds are highlighted in blue.

« Right click in the table and select the option Chemistry/ Enumerate Tautomers. Or select the
Chemistry menu/Generate Tautomers.

« If you select Chemistry/Generate Tautomers a dialog box will be displayed. There is also an
option to run in batch mode (click the Files Tab).

» Choose the table containing the compounds using the drop—down list.

* Filter Unwanted Groups option will filter results from patterns in the TAUTOFILTER.tab file
provided in the distribution. If results match any row from that table then the it will be excluded.

« Preserve Hybridisation Although generally a change in hybridisation state will generate less
stable compounds in some cases this is not the case and so you can choose to change hybridisat
for a single atom.

» Group Rows With Color option will color tautomers from the same compound with the same
color to visually highlight groups.

» The compounds will be displayed in a separate molecular table called TAUTOMERS.

© Mew Moinat Chornint 3.4 ¢ [NewProgmct *] (1 1adie)

How to generate tautomers.
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— 1. Chemistry/Generate 5.
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» Choose x
- = “Files” for z
4 batch mode :
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t

e

2. Enter name of :
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13.11 Generate Stereoismers

Theory

Isomers are molecules which have the same chemical formula and sometimes the same kind of bonds but
which the atoms are arranged differently.
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Structural isomers have different atom—to—atom connections e.g. propanol (C3H80 or C3H70H) has two
isomers Propan—-1-ol and Propan-2-ol.

Diastereomers are not mirror images and have different internal dimensions (e.g. dihedral angles and
distances between non-bonded atoms). They can be configurational diastereomers (which can be
interconverted only by breaking bonds or by changing the configurations of stereocenters) or
conformational diastereomers (which can be interconverted by rotation about bonds - including chair flips
or by lone pair inversion .

Enantiomers have identical internal dimensions, and are nonsuperimposable mirror images. Enantiomers
can be configurational and conformational.

Mirror
Image

-

C(S)
/J A ¥ ijR\

Enatiomers are distinguished based on the Latin terms for left (sinister) and right (rectus). In some cases
where the handedness is unknown a chiral center can be labeled "RS"or unknown.

To enumerate and display in a separate table the stereoisomers of selected compounds.

* Select the compound(s) in the molecular table. Selected compounds are highlighted in blue.

« Right click in the table and select the option Chemistry/ Enumerate stereoisomers. Or select the
Chemistry menu and choose Generate Stereoisomers. If you generate stereoisomers via the
Chemistry menu you will get a dialog box whereby you can run the process in batch mode. There
is also an option to color stereoisomers from the same compound with the same color.

» The compounds will be displayed in a separate molecular table called STEREOISOMERS.

From the Chemistry Menu:
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£ ricinLigands2D STEHED]SDMEHS\

mol NAME_|
chiral Results will be in the table
Lo g entitled "STEREOISOMERS"
; -b’ 0’ Edit Cells by Double-click
1 . b Table View
Nr' : r: @& Findin Table Chel+F
N Color By
| £ Clustering...
° | Analysis
"7 17 Select one or multiple
3 cqmpounds and !'ight
click on the drawing.
o J\:’N ,'IJ‘\r Copy Molecule Image
Copy Molecule Image To Album
chiral Save Molecule As EPS...
0 Save Molecule As Image...
’ €, Edit Molecule...
3 0¥ NI :N Oh Query Molecule
2, I P
NN Cell mol[1] Enumerate Tautomers (current row)
Copy Molecule Ctrl+C Remove Salt [current row)
o @R Paste Ctrl+ Convert to 3D and Optimize
/N & Frint Table... Ctrl+P Load and Preserve Coordinates
4 \f Conformation Generator (selected rows)
Chemical Template Superposition [selected rows)

NOTE: Only centers with unknown chirality will be enumerated.
13.12 Cluster Set

Clustering is described in more detail in the Tables Clustering section of this manual. To undertake
chemical clustering choose:

e Chemistry/Cluster Set

13.12.1 How to perform chemical clustering.
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13.12.3 How to reorder branches and change the distance of trees.
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13.12.4 How to edit the tree — labels, spacing and coloring.

S Ve ek iy How to edit the tree — labels, spacing
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13.12.3 How to reorder branches and change the distance of trees.

307



13.13 PCA Analysis

PCA analysis is described in the tables section here.

13.14 Compare Two Sets

To compare two chemical tables for similar compounds:

* Read the two tables into ICM.

» Chemistry/Compare Two Sets...

« Select the first table from the drop—down list and then select the second table.

» Choose whether you want to use exact or similarity comparison. If the similarity option is
selected a Distance value needs to be entered.

* Select OK

« Similar compounds will be highlighted blue (selected). A selection can be transferred to a new
table by right—clicking on the table and select Copy Selection to ICM Table.

&) Compare Two Sets @

First Table ficinLigands2D - Second Table  |ricinLigands2D_1 v |
™ exact (& similarity Distance |05 |

Ok | Cancel |

13.15 Merge Two Sets

To merge two tables:

* Read the two tables into ICM.

» Chemistry/Merge Two Sets

* Select the first table from the drop down list (Table A) and the column you wish to use to merge
the table by.

 Select merge method 1. inner — only molecules present in BOTH A and B tables are kept; or 2.
left ALL rows of A are kept ; or 3. right ALL rows of B are kept.

« Select the second table from the drop down list (Table B) and the column you wish to use to
merge the table by.

» Enter a name for the output table.

« Click OK and a new table will be displayed.
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(5] Merge Two Sets @

Table & I ricinLigands2D_tauto_1_tauto 4 by Column mol v
(¢ inner " left " right
Table B I ricinLigands2D_tauto _v_| by Column mol v
Result Name [ T_icin |
Hint

inner - only molecules present in BOTH A and B tables are kept
left - ALL rows of & are kept
right - ALL rows of B are kept

Ok | Cancel Help

13.16 Select Duplicates

NOTE: Gui option is available in versions 3.5-10 and higher. The command line options for this
function are described in the ICM Command Language manual at
http://www.molsoft.com/man/icm—-functions.html#Index—chemical

This option allows you to select and remove duplicate chemicals in a table.

* Read a chemical table into ICM.

» Chemistry/Select Duplicates

« Enter the table name you want to check for duplicates

 Enter whether you want chirality or the salts included in the analysis.

* Press OK

« Duplicate compounds will be highlighted blue in the table. You can delete them by right clicking
on the row header ans selecing Delete Rows(s)

€ Find duplicated entries in set @

Table >
[v Use Chirality [~ Use Salt

Ok | Cancel I
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8
Bz Cut Rows)
Copy Row(s)

|| . Paste Row(s)

K Delete Rowls)

Right click and select

Delete R OW( S) Insert Empty Row Before
Insert Empty Row After

9

Duplicate rows are highlighted in blue

13.17 Combinatorial Chemistry

13.17.1 Create/Modify Markush

To create or modify a Markush Structure:

» Use the Molecular Editor to edit the scaffold as shown below.
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L4 ICM Molecule Editor [new file *] Lunl EE x
File Edit View Templates Help
jErsaaovam 2| 0Q 6| K| G
—

= —
’7 1unl @
y Delete button [>
V4
= ]
N @
2 8]
N R1

> // N\ /

S N N

Cl

Br p—

I

N N
; N
_ﬂ, Right click and select Element
~ and then select R1, R2 ...

Pt

+-

—

T

-

* Close the Molecular Editor window by clicking on the cross in the top right hand corner
and the changes will be submitted to the table.

» The sketch in the chemical spreadsheet is named "chem" by default. For this example we will
rename it "scaffold”. You can rename it by right clicking on the table tab and selecting rename.

Step 4: Create Markush Combinatorial Library

» Read in a table of substituents. For this example we will use an sdf file called combiDock_R1.sdf
- this can be found in the ICM distribution (File/Open). If you cannot find this file please E mail
support@molsoft.com and we will send it to you.

« Chemistry/Create Modify Markush and enter the data as shown below and press next.

MacreateModify Markush ~—~~—— [=]E&
Scaffold Or Markush [EsENTE) v Index 1 :
Result Name lmarkush j

Next Cancel |

 Enter the name of the table containing substituents for R1 and R2. In this example we will use the
same table combiDock R1 for R1 and R2 as shown below. You can use the drop down arrows to
select the table you require.
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MR Grous Enmerate 22 R
R1 R2
Compounds |[combiDock R1.mol | combiDock Bimg =
Labels A I~ I~
Labels B _| _I
Labels C 2 =2
Filter: I
Create Cancel |

* Once the tables are selected press Create and a new chemical table will be displayed with the
markush structure annotated with the substituents for R1 and R2 as shown below.

Tables | x|
scaffold Y combiDock_R1 markush

mol

R2 " o
R1= [H'], [C*], C[C"], CIC*]C, CC[C*|CC, [C*clcce
R2= [H'], [C*], C[C"], CIC*]C, CC[C*|CC, [C*clcee

13.17.2 How to create a Markush structure.
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13.17.2 How to create a Markush structure.
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13.17.3 Enumerate by Scaffold
To enumerate a library based on R—groups you first need to draw a sketch of the structure and
display it in a chemical spreadsheet. To do this:

* Open up the ICM Molecular Editor.

 Draw the template structure with R—groups attached. Right click on an atom and select
Element/R1, R2 ...
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“ M Mmoo Z 0

Right click on atom —¢g-

=

Hydrogens > Br

Ring membership  » I

Ring size > Any

Charge N Any aromatic
Isotope N Any aliphatic

Hybridization > Any not carbon
Connectivity | v |
R2
R3
R4
RS
RE
R7

Attachment point

X Delete

« In the Molecular Editor select File/Append to Table/New

The next step is to read into ICM or construct a table of substituents. You can read in an SDF, mol, smiles
file or extract fragments. If you do not want the first atom of the substituents to be the attachment

point you need to define the attachment point. Attachment points are automatically assigned when you
extract fragments or you can define them manually by:

« Right click on the substituent sketch and select Edit Molecule
* Right click on the atom and select Attachment point.

£ Template " Substituents_RT " Substituents_R2

mol
N "¢ Attachment point
BN
T
1 N = N/
N
chiral
Q
2 ~’
Ol
(o]
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Next enumerate the library

* Select the template structure (highlighted blue).

« Right click on the structure and select Chemistry/Enumerate R—groups or use the Chemistry ment
and select Enumerate by Markush. If you use the menu option you will need to choose the table
containing the scaffold from the drop down list of currently loaded tables. The index number

refers to the row number in the scaffold table. In this example we only have one row containing
the scaffold so the index number is 1.

* Select the R1, R2... table , labels and filters if necesary.

OR—Group Enumerate @

R1 R2 |
compounds || Substituents_R1.mol Ll |Subslituenls_Fl 2mol v
labels 1 Rl RN

Bring over important labels into

» enumerated library eg compound
labels 2 ~|f B ID humber
labels 3 L”l =
Fite: | *— | Type condition here:
egR1!=R2
Enumerate | Cancel MolWeight < 500

A new table will be produced called T_enum with the Template structure highlighted in red.
/ Template Y Substituents_R2 " Substituents_R1 Y T_enum

mol

13.17.4 How to enumerate a Markush library.
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13.17.5 R—Group Decomposition

To decompose a library into fragments based on a Markush scaffold (opposite of R—group

(Markush) enumeration):

13.17.5 R-Group Decomposition



» Read the sdf file you wish to decompose into ICM and it will be displayed as a molecular table.

» Chemistry/R-Group Decomposition and a window as shown below will be displayed.

* You now have two options on how to define the Markush scaffold. You can either 1). Draw it
using the molecular editor and the smiles string will be added to the window shown below or 2).

select a row of a prexisting table.

[ reactantl Y reactarn2 Y makuth ' erwum_resk Y T_sar \

ol NAME_ |

€3 R-Group Decomposition

& Choose TableWkhScaffold " Draw New Scaffold
Scaffold futh v Index [ﬁ
Table name Row number
Tabls For Decompastion
[V Generate Single SAR Table I~ Auto Add Missing R-Groups
Ok | Cancel |

OR

Fle Edt Visw Templates Help
Bl N bam 2

/
v
&

TIOFZAGO RN

(5] R-Group Decomposition

" Choose Table With Scaffold

R1

& Draw New Scafiold

Scaffold Ic‘l ceclee )R]

Table For Decomposition | TN N ~

V Gerseate Srgle SAR Table

Click here for editor

[~ Auto Add Missing R-Gioups

0k I Concel |

« Use the drop—down option to select the table you wish to decompose.

« If you have more than one R—group ICM can either generate a different table for each R—group or
it can merge it into one single table whereby column will represent R1 and column two R2 .... This

option is useful if you want to generate a SAR table with a column of activity data next to the R1

and R2 columns (see below).

« If you check the box "Auto Add Missing R Groups" then unique R—groups will be extracted from
the scaffold where hydrogens can be attached.
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13.17.7 Enumerate by Reaction

Reactions can be drawn using the ICM Molecular Editor. Reactants should be drawn side—by-side
(no + sign is necesary) and separated from the product using the arrow. See example shown below:

lfM Molecule Editor [new file *] =]k
File Edit View Templates Help
ccaononal2[B2[S
C REACTANTS PRODUCTS ()
N Rs\ 0 >
(o]
F 9 O Draw Reactants Seperately o / R1 O
g M Add Arrow N O
AN N - @]
g R2 (o) A1 /\o f2 / / O
. | /)
R3 N e
H Right click menu for oo
R-groups -
"‘g
-
"1 Chemical Reaction Arrow
/
Y
U4
- _|

This example is available in the ICM distribution as example_reactionl.icb. The reaction is the Hantzsch
Dihydropyridine (Pyridine) Synthesis. This reaction allows the preparation of dihydropyridine derivatives
by condensation of an aldehyde with two equivalents of a i¢,%—ketoester in the presence of ammonia.
Subsequent oxidation (or dehydrogenation) gives pyridine—3,5-dicarboxylates, which may also be
decarboxylated to yield the corresponding pyridines.

In this example we have two reactants therefore it is necesary to have two reactant substructure tables
loaded into ICM. ICM will match the substructure drawn in the reaction with the chemicals in thereactant
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table.

Reactant Tables

|

- |
Reaction —{r_han_pyr Y reactant1 Y reactant2

xn

o O

R3

1 nzuq- + R0 +

R3 ©
R
N — o ) ©
N OR3
R2

reactant 1 table:

13.17.7 Enumerate by Reaction
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/r_han_pyr v reactant1 V reactant2 \

Substructure search: Found 88 hits of 'O=C([C;D2]C(=0)O[R3])[

molid MolW [ mol vendors
65236 170.094 I asdi:500028335
-0
18 ™
O\.
I
(o}
87804 174.053 apolloscientific:12582
asdi:500014701
o} o
e g idhidh o
o O O
65360 182.058 apolloscientific:13718
keyorganics:11X-0925
|| |
0O
20 e i
o ©
87822 179.058 apolloscientific:2965
o o interchim:616
I.K/j,]\ .
N
3341 194.058 asdi:500016383
o}
i
O—‘:’\
0—i
(o}

To apply a reaction:

» Chemistry/Enumerate by Reaction.

« In this example (example_reactionl.icb) we already have the reaction drawn in a chemical table.
Therefore select the Choose Table With Reaction. If you would like to draw a hew reaction
select Draw New Reaction.

 Enter the name of the table containing the reaction. If you have more than one reaction drawn you
can select the row using the index option.

* Click OK and then you will be asked to enter the Reactants. Select the reactant tables from the
drop down arrow for Reactant 1 and Reactant 2.

« You can transfer information to the reactant table by selecting columns in the Labels section.

* Unused reactants can be marked.

« Select what you want to do with multiple matches.
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A table of Products will be then displayed in a table called T_out. Columns in T_out labeled "rct" display
which reactants were used to build the product.

Table of Products

/r_han_pyr v reactanti v reactant2 VT_out \

mol rcti rct2

1 1

Numbers indicate which reactant
was used for the product
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13.18 Chemical Superposition

Chemical superposition can be undertaken in the following ways.

* Rigid Superposition of Compounds in a Table onto a Template in The
Graphical Display

* Rigid Substructure Superposition of Chemicals in the Graphical
Display

* Flexible Substructure Superposition

* Flexible APF Superposition to Template from Table

» Multiple APF Alignment of Compounds in a Table

13.18 Chemical Superposition
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The substructure superposition requires topologically exact match with the template. As long as there is a
large consistent scaffold then the substructure superposition is the best approach. In cases where the
structures differ topologically then the APF methods should be used to superimpose moieties which have
similar properties.

13.18.1 Rigid Superposition of Compounds in a Table onto a Template in
The Graphical Display

NOTE: The substructure superposition requires topologically exact match with the template. As long as
there is a large consistent scaffold then the substructure superposition is the best approach. In cases
where the structures differ topologically then the APF methods should be used to superimpose moieties
which have similar properties.

Here we describe how to superimpose chemicals from an ICM Molecular Table onto a 3D template
displayed in the graphical display.

J ncinligands2D

1 | 2 |3 4 5 |
chiral chiral

1 - L
NN 0NN N

Select chemical template in 3D display

« Load the template chemical into the 3D display.

« Select the chemical template. One way to do this is to double click on the chemical name in the
ICM Workspace (selected=blue in ICM Workspace and green crosses in graphical display).

« Select the chemical(s) (row(s)) in an ICM Molecular Table.

« Right click on the table and select Chemistry/Chemical Template Superposition and a table a data
entry window as shown below will be displayed.

5 X)) Superimpose on a t... E]@
template -
thoroughness 1. v

|v Sample Rings

Ok | Cancel |
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» Enter the name of the template or use as_graph if you selected the template as described above.

 The thoroughness value represents the sampling length. The higher the value the longer the
sampling takes.

 Select whether or not you wish the rings to be sampled.

« Click OK and the selected chemicals will be superimposed on the template in the chemical

display.
13.18.2 Rigid Substructure Superposition

NOTE: The substructure superposition requires topologically exact match with the template. As long as
there is a large consistent scaffold then the substructure superposition is the best approach. In cases
where the structures differ topologically then the APF methods should be used to superimpose moieties

which have similar properties.
Here we describe how to perform a rigid—superposition of chemical structures in the graphical display:

« Select the chemicals you wish to superimpose.One way to do this is to double click on the
chemical names in the ICM Workspace whilst holding down the control button (selected=blue in
ICM Workspace and green crosses in graphical display) or hold the right mouse button and drag
over the chemicals in the graphical display.

» Chemistry/Rigid Substructure Superimpose
« A window will be displayed. Enter the name of the template structure using the ICM selection

language. The ICM selection language can be found by right clicking on the molecule in the ICM
Workspace - first line of right click menu.
* Click OK

NOTE: Superimposed chemicals can be separated easily using the Arrange as grid option. This option
can be found in the Chemisty menu Chemistry/Arrange as Grid.

13.18.3 Flexible Substructure Superposition

NOTE: The substructure superposition requires topologically exact match with the template. As long as
there is a large consistent scaffold then the substructure superposition is the best approach. In cases
where the structures differ topologically then the APF methods should be used to superimpose moieties

which have similar properties.

Here we describe how to perform a flexible—superposition of chemical structures in the graphical
display:

« Select the chemicals you wish to superimpose.One way to do this is to double click on the
chemical names in the ICM Workspace whilst holding down the control button (selected=blue in
ICM Workspa ce and green crosses in graphical display) or hold the right mouse button and drag
over the chemicals in the graphical display.

» Chemistry/Flexible Substructure Superimpose
« A window will be displayed. Enter the name of the template structure using the ICM selection

language. The ICM selection language can be found by right clicking on the molecule in the ICM
Workspace - first line of right click menu.
* Click OK

NOTE: Superimposed chemicals can be separated easily using the Arrange as grid option. This option
can be found in the Chemisty menu Chemistry/Arrange as Grid.

13.18.4 Flexible APF Superposition to Template from Table

NOTE: The APF superposition method should be used when there is no common substructure between
the chemicals that are being superimposed. If a common substructure is present then the substructure
superposition methods described earlier should be used. The APF method will superimpose moieties

that similar properties.
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The Atomic Property Fields (APF) superposition/alignment method was reported by Maxim Totrov PhD
(Principal Scientist — MolSoft) at the 2007 233rd American Chemical Society National Meeting, Chicago,
IL USA (see: http://oasys2.confex.com/acs/233nm/techprogram/P1057814.HTM).

APF is a 3D pharmacophoric potential implemented on a grid. APF can be generated from one or multiple
ligands and seven properties are assigned from empiric physico—chemical components (hydrogen bond
donors, acceptors, Sp2 hybridization, lipophilicity, size, electropositive/negative and charge).Here we
describe template APF superposition whereby the APF is generated from a single or multiple template anc
is then globally optimized with the internal force—field energy of the ligand. The optimization is undertaken
using the ICM Biased Probability Monte—Carlo method described in Abagyan and Totrov JMB 1994.

To perform Flexible APF Superposition:

* Read a chemical table into ICM containing the compounds you wish to superimpose.

« Display in 3D the template structure you wish to superimpose on. See convert to 3D for
instructions on how to generate a 3D template structure.

 Select Chemistry/Flexible APF Superposition and a window as shown below will be displayed.

€ Flexible APF Superpositi... @
Chemical Table ,m

template a_m.m v
thoroughness 1. v

[~ Sample Rings [~ Sample CisTrans
[~ Weight Atoms by Occupancy
|~ Report APF Score

Ok | Cancel

 Use the drop—down arrow to select the chemical table containing the chemicals you wish to
superimpose.

« Enter the template structure name using the ICM command language. You can determine the
correct selection for a molecule displayed in ICM by looking at the label in the ICM Workspace.

« Enter a thoroughness value. This represents how long the simulation will run for. A value of 1 has
been validated as being a suitable length for this kind of superposition.

 Select whether you want flexible rings to be sampled by checking the appropriate box.

« Select whether you want cis and trans conformations of double bonds to be sampled by checking
the appropriate box.

« Select whether you want the superposition to be weighted by occupancy of the atoms by checking
the appropriate box. It is often desirable to preferentially superimpose parts of a ligand while
ignoring other regions. This can be achieved by setting the occupancy to zero for regions you are
not focusing on.

« Select whether you want the superposition to be scored in order to rank solutions by checking the
appropriate box.

* Click OK and the simulation will run in the background. Once the superposition is complete the
molecules will be displayed in the graphical display.

13.18.5 Multiple APF Alignment of Compounds in a Table

NOTE: The APF superposition method should be used when there is no common substructure between
the chemicals that are being superimposed. If a common substructure is present then the substructure
superposition methods described earlier should be used. The APF method will superimpose moieties
that similar properties.

APF is briefly described in the previous section describing flexible APF superposition to a template. In the
Multiple APF alignment method an initial superposition is generated by superimposing the inertia
ellipsoids of all ligands in random conformations and then the total APF is generated on a grid. Each
molecule is then optimized in the APF fields by ICM Biased Probability Monte—Carlo method described in
Abagyan and Totrov JMB 1994. The procedure is repeated until a self-consistent field is acheieved.

To superimpose multiple chemicals in a chemical table by the APF method:
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* Read a chemical table into ICM containing the compounds you wish to superimpose.

« Select Chemistry/Multiple APF Alignment and a window as shown below will be displayed.

« Use the drop down arrow to select the chemical table.

« Select the number of iterations for the simulation. This represents how long the simulation will run
for. A value of 60 has been validated as being a suitable length for this kind of superposition.

« Click OK and the simulation will run in the background. Once the superposition is complete the
molecules will be displayed in the graphical display.

€) Multiple APF Alignment ?X
Chemical Table [result] -

Max. N of lterations |BD LI

Ok | Cancel |
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14 How To Use The Ligand Editor

The ligand editor is a powerful tool for the interactive design of new lead compounds in 3D. It allows you
to make modifications to the ligand and see the affect of the modification on the ligand binding energy and
interaction with the receptor.
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14.1 Setup Ligand and Receptor

As an example we will use the streptavidin—biotin complex which can be found by clicking on the
Docking menu and selecting Load Example.

» Docking/Load Example — NOTE: The molecule needs to be an ICM object. In this example the
receptor and ligand have already been converted into an ICM object.

* Click on the ligand tab

« Click on the Setup Ligand button.

« Enter the ICM selection language for the Ligand Molecule (a_biotin.biotin) or use the drop down
button to locate it.
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4. Enter Data as Shown
a_biotin. biotin
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« Select the Receptor Setup button .

« Enter the ICM selection language for Receptor Object (a_rec.) or use the drop down button to
locate it.

» There are no waters in this example but if you have key water molecules in the binding pocket
then select the box entitled Keep Water in Receptor.

« Click on the option to select Box Around Existing Ligand. There are other options: Identify
Pocekt Box will run ICMpocketFinder and return a table of pockets. Click on the table to select
the pocket you want and then press OK. You can also**{Select Box Around Atom Selection}.

» Enter a box margin of 3. This option defines the size of the energy maps around the ligand. The
value of 3. should encompass the whole site but if you have a binding pocket that is very
elongated or unusual in any way it is recomended that you check that the purple box covers the
site you are interested in.

« Click OK and the energy maps will be generated.
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2. Enter the name of the
receptor object

e.g.a_rec.

14.2 Ligand—-Editor-Preferences

This step is optional but you may want to tweak the default preferences a bit. You can change the display

preferences by clicking on the "Setup Ligand Editor Preferences" button as shown below.

o0 NMrd@as
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14.2 Ligand-Editor-Preferences
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14.3 Pocket Display Options

Our first step is to display the binding pocket property surface, ligand and receptor hydrogen bonds, and
atomic energy circles. To do this click on the buttons highlighted below. You can also select to display or
undisplay hydrogens and variable labels. During the ligand editing process these display options are very
useful to guide your ligand design.
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About Hydrogen Bonds: The coloring of the H-bonds are red (strong - thick spheres) to blue (weak - thin
spheres). Once the hydrogen bonds have been displayed they can be displayed and undisplayed in the 3l
labels section of the ICM Workspace (left hand side of graphical window).

About the Receptor and Ligand Pocket Surface: White=neutral surface Green=hydrophobic surface
Red=hydrogen bonding acceptor potential Blue=hydrogen bond donor potential

About the 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. Low values colored green are considered favorable.

@About Purple Box The purple box represents the region in which the energy maps are generated. If you

want to change the size of this region you can do so by clicking and dragging on the corners of the puprle
box. You will then have to remake the maps by re—clicking the display/modify pocket box.

14.4 Re-Dock and Minimize Ligand

In the Docking/Load Example the ligand is not optimally bound to the receptor. A clash between one of the
atoms and the receptor is highlighted by an orange star (see below). We can also calculate the binding
energy of the receptor complex and Score.
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To remove this clash we can re—dock or minimize the biotin ligand. To do this click the "Re—-Dock" ligand
button.
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14.5 Edit Ligand

To edit a ligand:

« Display hydrogens using the hydrogen display button.

« Click on the Edit Tools Button and a panel of buttons will be displayed as shown below.

* To edit an atom or bond, first click on the desired atom, group or bond in the panel and the click
on the atom or bond which you want to modify in the graphical display.
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» See graphic below to understand what each button does.
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About the modifiers tabel

mol = 2D sketch of ligand with core substructure highlighted in green. Modifier group is not highlighted in
green.

L = Click in box to display ligand with modifier group.

smiles = smiles string of modifier group

SubstScore = Score for modifier group only

Score = Score of whole ligand including modifier group

MolLogP = Predicted LogP

MolLogS = Predicted LogPredicted LogSS

MoldHf = Preidction model build for 'delta Hf in gas' property. using public NIST database. Description
Icsetlgbll)g .found: http://webbook.nist.gov A low dHf value means that the compound is more

MolPSA = Polar Surface Area

Volume = Volume of ligand.

14.6 Insert a linker

To insert a linker between two fragments

« Select two atoms in the ligand using the atom pick button.
* Click on the Advanced/"Insert Linker Fragment" button.

* Select linker.

* Click OK
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14.7 Find Best Replacement Group

Find best replacement group for selected atom

* Select the atom you want to add a new replacement group to.

« Click on the Advanced/Find Group button.

* A dialog box as shown below will be displayed. Select whether you want the substituent score
only to be evaluated (quick) or the full binding score.

« Select whether you want to screen the modifying groups built into ICM (see sarray of smiles
called LIGAND.modifiers) or a table of your own modifier groups. If you choose your own table
you will need to load the table (sdf file) into ICM and enter the name of the table into this dialog
box or you can add modifiers to the sarray of smiles called LIGAND.userModifiers.
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« ICM will add each fragment to the target atom and sample the energy and return a table ranked b
score (see below).

14.8 Impose Restraint (tethers) To Ligand Atoms

To impose tethers to selected atoms of the ligand before redocking.

« Select the atoms you wish to tehter in the ligand. You can do this using the selection tools in gui 0
right click and drag over the atoms.

* Click on the Advanced/ Restrain Ligand (selected atoms) button. Tethered atoms will be
highlighted by red-crosses.

« Click on the re—dock button and the atoms selected will remain tethered in place.
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15 Working with Tables

Note: Click Next (top right hand corner) to navigate through this chapter. Headings are listed on the left
hand side (web version) or by clicking the Contents button on the left—hand-side of the help window in
the graphical user interface.

One of the easiest ways to store, sort and display data in ICM is by the use of a table. In most cases table:
are automatically created, for example, if you search for a PDB file or when you load a compound databas
(SDF file). It is also possible for you to create your own table. Once a table is created, ICM provides easy
to use tools to sort, add, edit and plot data.

Here we will concentrate on describing the actions you can perform on a table once it has been read into
ICM. We will start by describing a simple table. Actions which can be performed on chemicalmolecular
tables are described in the section entitled Working with Chemical Spreadsheets.

A standard ICM table:

| pDBSearchResults | HITLIST ]

X NAME| Score | Matom| Nflex| Hbond | Hphob | Wwint il Took |
1 [ioiss ml 3380 37 2 662 557 3875
2 |101623 ml 3290 42 0 578 762 3836 I display Hbonds
3 107682 ml 3412 ® 1 777 608 3330 T —
4 101671 ml 3617 48 4 590 684 4293
5 10172 ml 3470 3% 0 797 645 3144 calculate distances
& 101781 ml 3665 54 3 655 737 4609
7 101784 ml 3507 3 2 711 625 349
g 101732 ml 3251 2 0 611 664 3507
3 101813 w43 (B 0 8 82 W
| T ’ T T T . MMLl ] o |

15.1 Standard ICM Tables

15.1.1 Generate New Table

To generate a new empty table:

« File/New and select the Table tab and a window as shown below will be displayed.

 Enter the number of rows and columns you wish to include in your table and whether you wish to
add a column with chemical data.

« If you wish to make a chemical table (chemical spreadsheet) select the Chemical Column
box.
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€ New molecule/sequence/grob @@

Peptide I Compound ] DNA/RNA I Sequence l Script ] Html | Table IArrow I Box I Sphere ] 3 JL

Table Name [ myT able ~| Rows E =
[v Chemical Column

Stiing Columns [2 =

Integer Columns 1] |

Real Columns o |

™" Chemical Column

Ok | Cancel Help

15.1.2 Reading a Table

A table can be read and saved as a .csv file or a .tab file. Saving or reading your table as a csv (comma
separated value) file enables the table to be transfered or loaded from other applications such as Microsof
Excel. A compound database such as an .sdf file can also be viewed as a table in ICM, additional details ¢
how to manipulate a molecular table is explained in the next section.
A table can be read into ICM by selecting:

« File/Open and then selecting the table you have saved.
OR
Sometimes data is naturally stored and displayed in a table — e.g. PDB data. A common use of tables is fo
compound data. An explanation of how to use compound molecular tables is in the next section entitled
ICM Molecular Tables.
For an example of a table try the following:

* Select PDB search tab.

» Type * into data entry box.

« Click on the button next to the data entry box.

A table of all the PDB structures will be displayed at the bottom of the GUI.

NOTE: If you have loaded a table and it is not displayed it may be because the table window is hidden.
To display the table, select the window menu and select table see the Window Menu Section .

15.1.3 Saving a table

To save the whole table:
« To save a table right click on the table header tab and select Save As..
To save a row selection:

 Select a row(s)
« Right click and choose Save Selection As or Save Selection As Csv + Headers
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15.1.4 Basic Table Navigation

To view the contents of a table you can move the table up and down using the scroll bars on the side and
bottom of the display.

NOTE: If you have loaded a table and it isnt displayed it may be because the table display isnt selected.
To select the table display, select the window menu and select table (See Window Menu Section

).

If you have read more than one table in ICM you can select a table by clicking the tab on the top of the
table (See Below).

If you have more than one table loaded use the tabs here to navigate
between each one.

Table tab —=L g 1157 PDBSeaichResults |

PDB Seacch results foe ™

ID | head date | het title
1 1sbt |[HYDROLASE (SERINE PROTEINASE) 11 Aug 1972 Atomic coordnates for subtiisin BP
2 1mbr OXYGEN STORAGE 05 Apr 1973 The Stereochemistry of the Protein |
3 2dnb OXYGEN TRANSPORT 01 Nov 1973 Thiee dimensional fourier synthesis
4 |3dh OXIDOREDUCTASE, CHOH DONOR,NAD ACCEPTR 06 Jun 1974 A comparison of the stuuctures of a
5 2cha HYDROLASE (SERINE PROTEINASE) 01Jan 1975 Thr; Slrgplur_e of C{yéldihglﬁbhic
4

| |
!
ﬂ ﬂ table: 227DT0 rows, 10 columns

Number of rows and columns in the displayed table Scroll here

NOTE: Double clicking on the tab allows two tables to be displayed at once. Double clicking again
returns to the default table layout.

NOTE: Information regarding the number of rows and columns within a table is displayed at the
bottom of the table.

If you would like the table to be the main window in the graphical user interface:

» Select Windows/Table—>Main

15.1.5 Table View (Grid Layout)

To change the table view (layout):
* Select the columns you wish to display in grid view. No selection will place all columns in grid
view
* Right click on a table row and select Table View

« You can view the table in Grid View and toggle between grid and standard view. You can define
your own grid using the Custon Grid option or display the table in Form View.

NOTE: You can save a table view.

15.1.6 Table View Save

Once you have a table view that you want to keep. You can save it by:

« Right click on a table row and select Store Views
« Select Save Current View
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» Enter a name for the table view and you can return to that view by repeating the first two steps
above.
« You can rename, delete or restore view by right clicking on the nhame of the table view.

15.1.7 Table Search

To search a table:

« Right click on a table row and select Find and Replace. You can also use CTRL F.
* Enter a search string.
* Press the Find button.

15.1.8 Table Color

You can color your table based on values within a column by:

« Right click on the column header and select Format.

« In the Background panel select the color you desire eg Single Color or you can by a rainbow
according to the data in the column. To edit the range of values relating to each color click on the
pencil (edit) button as shown below.

1. Right click and select format

POR Somch mndts b hinase’

Y Woia ¢

- -~
WD 013 Jopsartan, 1. Tabwon. T W AN Smachas XARY DETRACTION
Pttt SR W L [l L Mandichoon WA XY DETRACTION
4 TUBEROAOWS Unty T Wb M Fanmvart [ Owlenn M Gosddwe XCARY DEFRACTION
Wik AR Uit D Py . 3 Mackansn, F . XARY DETRACTION

THM_PYT0
ISR AN

BB (2

S 25 <Aax cOTRACTON
So. 25

S QrneaL Mophlipe. TM_ Mow BT Sheaman, MA_ Mae M T
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ot e §
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for ot | I
Fart Sew o i - .
Lo on o
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S o o | BT e FTTTT g
" L 0 ¥ 3
e I | | 4. Editgradient by
RERREN . e
e e gllck ng and dragging
line.
Fostrg Wate
2. Select rainbow T . ;;; [ A MU XAPEA MO
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15.1.9 Table Font

* Right click on the column header and select Format.
« Change the font using the options in the Font panel.

15.1.10 Table Alignment

* Right click on the column header and select Format.
» Change the font using the options in the Alignment panel.

Rows can be colored by marking them as described here
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15.1.11 Mark a Row

A row in a table can be marked and grouped by a label which enables the row(s) to be selected easily at a
later time.

To mark a row

« Right click on the row in the table you wish to mark. Or select multiple rows and then right
click.

* Select Mark Row/ and then choose a number. In the GUI the number of rows that can be marked
is limited to 5 but this can be increased using the command line command.

« A row that is marked will be colored — each number is assigned a color. The coloring can be
changed in the gui tab in preferences.

[«] Cell head(3) , L_]

7 POBSeachend \ OMNo Label
Select Marked Rows » 1
ID | head & CopyCel e [ souce
1 1o LIGASE | P e 3 ke MYCOBACTERIUM TUBERCULDS
2 1h1 RNA POLYMERASE & Pin Table CuleP 4 bctediophage  BACTERIOPHAGE PHIS
3 1hq IUGASE [oTroTrOY Ty orape 5 > ted ghutamine  MYCOBACTERIUM TUBERCULODS
4 1hv HORMONE/GROWTH FACTOR 01/01/01 | caystal structure of dest an HOMO SAFIENS
5 1hiw STRUCTURAL GENOMICS, UNKNOWN FUNCTION 01/01/01 complex of HO0ES wih adp and maghesim HAEMOPHILUS INFLUENZAE
6 Tkpm HYDROLASE O1/01/02 st structural evidence of a specific [rbbdion of DABOIA RUSSELLI PULCHELLA
7 1v8 TRANSFERASE 01701704 structure of hydronpethyRhiazole kinde protein from PYROCOCCUS HORIKOSHII
8 1¢0p MEMBRANE PROTEIN 01/01/04 | structure of the nderminal doman of fhe aderyid DICTYOSTELIUM DISCOIDEUM
) 2dcc Hydrolase 01701706 eray ciystal siucturg analyeis of bovine spleen cathepsin BOS TAURUS
Right click here and select Mark Row Coloring relates to numbers

To select marked rows
« Right click on the table and choose Select Marked Rows and choose a number which relates to
the marked rows as described earlier.

* Selected rows will be highlighted blue — once rows are selected a number of right click options are
activated such as copy selection to new ICM table.

15.1.12 Table right click options

Right—click options vary according to where you click and what is selected. The options are intuitive, for
example options that are performed on the whole table (eg Save and Delete) are performed by
right—clicking on the Table tab. Other right—click options vary according to whether the row or column is
selected or not.

15.1.13 Rename a Table

To rename a table:

* Right click on the table tab and select rename.
» Enter a new name and select OK.

Right click —o PDBSearchResuls PDBSearchResults

Select
ID | he: Clone
1hto |LIG
il b X Delete

1hil RNZ =

1hty HOF Save bs...

B TR S
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15.1.14 Clone a Table

* Right click on the table tab and select clone.

15.1.15 Delete a Table

« Right click on the table tab and select delete.

15.1.16 Page Setup

Before printing a table you can change the orientation and scale.
To do this:

« Right click on the table header and select Page Setup.
15.1.17 Print a Table
A table can be printed by:

« Right click on the table and a menu will be displayed.

« Select the "Print" option. You may want to change the setup of the table (eg orientation and scale.
You can do this using Page Setup option.

15.1.18 Export to Excel

To export a table to excel.

« Right click on the table header.
« Select the option to Export to Excel.

15.1.19 Save a Table
* Right click on the table tab and select Save As..

NOTE: You can save your table in comma separated format if you want to read it into another program
such as Microsoft Excel.

15.1.20 Change Column and Row Width

To change the width of column and rows:

You can change the width of a row or column by clicking on the separating line and dragging. You can
make each row the same width by holding down the Shift key and dragging one of the row edges.

15.1.21 Making Table Selections

To select one column of a table:

* Click on the column header
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Click here to select a column

X HITLST | PDBSearchResults

PDB Search results for ™=*

ID | head date | het] title
1 1sbt |HYDROLASE (SERINE PROTEINASE) 11 Aug 1972 Atomic coordinates for subtilisin BPN
2 1mbr OXYGEN STORAGE 05 Apr 1973 The Stereochemistry of the Protein M
3 2dhb OXYGEN TRANSPORT 01 Nov 1973 Threq dimensio.n_al fourier synthesis ¢
4 3ldh OXIDOREDUCTASE, CHOH DONOR, NAD ACCEPTR 06 Jun 1974 éb.lconppalison' of thzle: s';n:c'tures' of ap
5 2cha HYDROLASE [SERINE PROTEINASE) 01Jan 1975 ’!'_he $trgt_:lun_e of C{y_s-taliipnlelh]phE:Ch,
< |

® | .l table: 22700 rows, 10 columns

To select one row of a table:

¢ Click on the row header

X HiTLST | PDBSearchResults

PDE Search results for ™*

ID | head date | et title
1 1sbt |HYDROLASE (SERINE PROTEINASE) 11 Aug 1972 Atomic coordinates for subtilisin BP!
2 Tmbr OXYGEN STORAGE 05 Apr 1973 The Stereochemistry of the Pratein b
3 2dhb OXYGEN TRANSPORT 01 Nov 1973 ]'hree_ d'lnens_iqn_al fot.‘!igr Isynthesis
4 3ldh OXIDOREDUCTASE, CHOH DONOR, NAD ACCEPTR | 06Jun 1974 A Icomparison of th.ejslruclules. of
5 2cha HYDROLASE [SERINE PROTEINASE) 01Jan 1975 '!'_he Slfgplurg of nyvs.tailipg IAllphi-IC}
d |

.| [ ] | table: 22700 rows, 10 columns (1 selected records)

To select arow click here

To select more than one row or column:

* Click on one row or column whilst pressing the Ctrl key
* Select multiple number of rows or columns whilst still pressing the Ctrl key
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X HiTUST | PDBSearchResults

PDB Search results for ™

ID | head date | het] title
1 1sbt |HYDROLASE [SERINE PROTEINASE) 11 Aug 1972 Atomic coordinates for subtilisin BP
2 Tmbr OXYGEN STORAGE 05 Apr13973 The Stereochemistry of the Protein h
3 2dhb DXYGEN TRANSPORT 01 Nov 1973 '.I'hree. dimensjqr[al fgtfigr §ynthesis
4 3ldh OXIDOREDUCTASE, CHOH DONOR, NAD ACCEPTR 06 Jun 1974 A _cor_nparison of tht_eﬂslryctures of af
5 2cha HYDROLASE [SERINE PROTEINASE) 01 Jan 1975 T_he strticlun_a of C[y_stalliptla‘b..lphi-‘tl'
< |

[ ] | ) | table: 22700 rows, 10 columns (3 selected records)

Select multiple rows and columns by clicking
and selecting whilst pressing the Ctrl key.

NOTE: The Citrl key acts as a toggle enabling select and unselect.

To select a range of columns or rows:

* Click on the first row or column in the range whilst pressing the Shift key.
* Click on the last row or column in the range whilst pressing the Shift key.

To select arange of columns or rows - click on the
first member of the range and the last whilst pressing
the shift key.

Xl HITUST | PDBSearchResults l

PDEB Search results for ™=*

ID | head date | het title

3lyz HYDROLASE (0-GLYCOSYL) 01 Feb 1975 .Fleal-space refinement of the struch
1lyz HYDROLASE [0-GLYCOSYL) 01 Feb 1975 .Real-space refinement of the struct
Blyz HYDROLASE [0-GLYCOSYL) 01 Feb 1975 .Real-space refinement of the struct
10 Slyz  HYDROLASE (0-GLYCOSYL) 01 Feb 1975 .Real-space refinement of the struct
11 2lyz |HYDF!IJLASE [0-GLYCOSYL) |01 Feb 1975 'Real-space refinement of the struct
12 1chg HYDROLASE ZYMOGEN (SERINE PROTEINASE) 01 Mar 1975 Chymo!rypsinggep: _2. 5-9ngsl!om crl
13 2cna LECTIN [AGGLUTININ) 01 Apr 1975 The covale_pt :anEl.lh.ree-qimensiqpa
14 Thip ELECTRON TRANSFER [IRON-SULFUR PROTEIN) 01 Apr 1975 I'I_'v::o-Angsl_ro_rp crystal. structure of o
15 1gpd OXIDO-REDUCTSE(ALDEHYDE/DONR NAD/ACCPT]  01Jul 1975 'Stuqieé of.'asymr'n'el'rﬁ in the three-di

< |
!l .J table: 22700 rows, 10 columns (6 selected records) 1 non-ICM

Click here hold the shift key

Click here hold the shift key

To invert a selection:

« Right click on the original selection and a menu will be displayed.
* Select the Row Selection/Invert selection option.

NOTE: Invert selection can only be used on rows.
To select the whole table:

« Right click in the table and a menu will be displayed.
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 Select the Row Selection/Select All option.

To remove a selection:

« Click anywhere within the table.

A selection can also be made from a plot select(‘table—plot{See Select plot section}).

15.1.22 Editing a Table

To edit the contents of a table column:

« Select the column and then right—click on a column header and a menu will be displayed.

« Select the "Edit Mode" option. A tick will be displayed if it is selected.

OR

To edit the text or values within a cell:

« Right click on the table and select Edit Cells by Double—click .

To edit the name of a column:

« Right click on the column header and a menu will be displayed.
« Select the option "Rename Column..." and enter the appropriate new text.

15.1.23 Inserting Columns

To insert a column:

« Identify the position within the table where you wish the column to be inserted.
« Right click on the column header and a menu will be displayed.

* Select "Insert Column"

MOL_WEIGHT selection ]

Hide
lﬂ Column Histogram
Rename...
% Delete Column(s)
Color Table
414.98 Color Column (
b
Sort
Filter »

& Leam...

A dialog box will then be displayed as shown below.
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Select the new column you wish to Perform actions on the list
add from the drop down menu. |

€ Iesert Column )%
Funcich .
1 & Acken v
furcten v ’) v - - - - —
Function Name Category Des
o [ Dudes ™ “New o
Enter arguments e — 9 Reatl Reas! New
related to "Function” -  Svrgl [exangld  v] ) 2 Srg™) < Now -
A Surglesangie”) New
New cokmn location +————4+When you select "Add To List"
the columns will be listed here
Where do you —1—® Inteet & after belce ©
want your new
column located cokmn head v

In the table?
News cobmn rame

St

éaﬂ?bxl‘ o Corcel | Hep j

1 I
Use Add To List to add more than one column Click OK to add column(s)

« Select the function you wish to add to the new column. Functions can be applied to many columns
e.g. add etc..

* A set of arguments related to the function selected will then be displayed.

« Enter the appropriate arguments related to the function selected.

 Select where you want the new column to be located in the table.

 Enter the new column name

« If you wish to add multiple columns then use the Add to List option.

Many different functions are available:
* New Add a new column containing a real number, integer, string,or random number.
 Transformations A number of transformations can be selected and applied to a table column as
shown below.
* Mathematical A number of mathematical functions
» Text Apply a number of different functions to the text in a column.
« Chemical Calculate a number of different chemical properties.
 Convert Units Radian to Degrees and Degree to Radian
Once the function and the correct arguments have been entered:

 Select whether you wish the new column to be added before,after or in place of this column.
* Enter the name of the new column.

NOTE: If you want to add more than one column choose Add to List and the action will be added to a
list on the right hand side of the dialog box.

15.1.24 Column Statistics

To calculate various statistics describing columns and inter—column relationship:

* Right click on the column header and a menu will be displayed.
* Select "Column Statistics"

The output is printed into the ICM Terminal window and the Column Statistics Window.

15.1.25 Inserting Rows

To insert a row:
« Identify the position within the table where you wish the row to be inserted and select the row.
« Right click on the row name (eg the number of the row) and a menu will be displayed.
« Select Insert Row Before or Insert Row After.

A blank row will be inserted. You can add data to this row by following the instructions in the edit
table section.
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Select row

eaichHesults
PDB Search results for ™*
ID | head l [ date | tite |
|1hb LIGASE 01/01/01 crystallographic structure of a relaxed glutamine b
Right click o %y CotRons) synthetase from mycobacterium tuberculosis
here o B2 Copy Row(s) 01/01/01 na dependent ma polymerase from dsina bacteriophage £
2 ) ) phib phus bound ntp
-. Paste Rowls
01701701 mullicopy ciystallographic structure of a relaxed glutamine b
b
¥ Delete Rowle synithetase from mycobactesium Wwberculosis
Insert Emply Row Before
Insent Emply Row After FACTOR 0170101 crystal structure of destripeptide (b28:620) insulin 3
4

i ATALIATIIRAL AEMAVIAS I I emrmten = LIOOPE L e de e we

15.1.26 Copy Cut and Paste Row

Copy, Cut and Paste Row:

« Select the row(s) See table selection section.
« Right click on the row header
« Select Copy Row(s).

* To paste a row select the row header under which you wish to paste the row. Right click and selec
Paste Row(s)

Select row
eal esuls
PDB Search results for ™
ID | head l [ date | tite [
|1hbo [IJ—GASE 01701701 mmwmw_ammm ]
Right click o My Cot Ronfs) synthetase from mycobactesium tuberculosis
here (] B2 Copy Rowfs) 01701701 na dependent a polymerase from dsina bactesiophage €
) ) phib phus bound ntp
_- Haste Howls
01701701 mullicopy ciystallographic structure of a relaxed glutamine b
b
¥ Delste Ronls) synihetase from mycobactesium Wberculosis
Insert Empty Row Before
Insent Emply Row After FACTOR 01/01/01 crystal structure of destripeptide (b28:b20) insulin 3
4

i ATRLIATIINAL AEMOLIAS O I 0T enmrmlen s LIOOOE il v de wie o wr '

15.1.27 Copy Cell

To copy a table cell:

« Right click on cell.
« Select Copy Cell — you can then paste it into a new table.

15.1.28 Copy Selection to an ICM Table

To copy a selection to a new table:

« Select the row(s) See table selection section.
* Right click on the row header

« Select Copy Selection to ICM Table and then choose Auto (ICM will name the table or New and
you can enter a new table name.
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15.1.29 Deleting Columns and Rows

To delete a column or row:

« Select the column(s) or row(s) you wish to delete. See the select table section for
information on how to make table selections.
« Right click on the row to delete a row or right click on the column header to delete a column and

select the delete option from the menu.

15.1.30 Hide and Show Columns
If you have a large table you may wish to only show and display certain columns and hide others. By
default any loaded table will have all the columns displayed.
To select which columns you wish to hide:
« Select the column(s) you wish to hide. See the select table section for information on how

to make table selections.
* Right click and select the hide option from the menu.

[

X | NAME| Score | Natom| Nflex| Hbond | Hphob | Vwint | Eint v r== F@
1103478 ml 3547 33 0 831 497 3381 149 = .
103485 ml-4418 36 1 11040 735 3444 5B l Column histogram
103522 ml 3640 46 1 674 744 3330 101 PSSR
|103528 m @2 @ 1 1160 632 343 9z K Delete colmns)
103547 m 3321 3% 0 753 589 3312 113 Color By
“|1035686 ml 3513 49 4 513 793 4410 448 Insert column after ...
B Insert column before ...

Sort -

able: 12923 rows, 13 (of 14) columns Filter 4

Select column(s), right click and then select the hide option.

To show hidden columns:
« Right click on the column header and a menu will be displayed.

* Select the Show Columns options.
« Select which column you wish to show from the drop down list.
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X | NAME| Score | Natom| Nflex| Hbond | Hphob | v - Hfd" S

- ae
103476 ml 3547 33 0 831 437 33

" |103485 ml 4418 3 1 1040 735 34 Fename ..

— : : : % Delete column(s)
103522 ml 3640 46 1 674 744

e Color By
103526 m 72 @ 1 160 532 -
103547 ml 3321 3% 0 753 583 a3 |neertcolumnafter..
103566 ml 3513 43 4 513 793 .44 [nsettcolumnbefore ..
103592 ml 3601 47 2 433 793 43  Sot
103614 m #2545 an s oL o
103615 ml 3495 43 1 784 768 38 Fiter Y e
103621 ml 3446 31 0 687 501 3927 208 4B

- mfScore
103626 ml 3270 34 0 700 472 3553 215  G6I FLE
103648 ml 3611 a1 3 740 563 /08 433 293 roe
103707 ml 3211 50 4 531 783 4316 212 1618

table: 12923 rows, 10 [of 14) columns

15.1.31 Change Column Format

To change the font color or size, the alignment of the column data, the floating point number or column
name.
* Right click on the column header and select Format
Ji& UL DLgusuCs...
Sort
Filter »

—_— & Learn... B

Group by Column...

2.4 AMP.CIT MN GLNAT_MYC]

Right click on the column header

« A window as shown below will be displayed.
» Make the desired changes and click Apply
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0 Column Format @

Font

[~ {Bold: I Italic

Font Color m'
Font Size o 4
Alignment

o Left " Right " Center " Justify

Floating Number
¢~ Decimal ¢ Exponent (¢ Mixed Precision |4 3:

Format |%.4a o—1 Anychanges you make are
represented here

Display Name I

Ok | Apply Cancel

Make changes and select Apply

15.1.32 Table Sorting

To sort a table by a column value:

« Right click on the column header.
« Select the Sort option.

| PDBSearchResults | st |

PDB Search results for *™=*

ID | head I date hetl title

Tuot REGULATOR OF COMPLEMENT PATHWAY 3 Sep 2003 Hide

1rlc ELECTRON TRANSPORT 3 Sep 2003 |‘ Column histogram 054

105) UNKNOWN FUNCTION 9Sep 2003 Rename ... PERIPLASMIC DIvAL

105h STRUCTURAL GENOMICS, UNKNOWN FUNCTION 75ep 2003 % Delete column(s) PUTATIVE SERINE (

1051 OXIDOREDUCTASE 7 Sep 2003 Insert column after ... il:l%QA*CYI:‘{&HCYFL”

Tqzr |ISOMERASE 7 Sep 2003 Insert column before ... 3 IH.E. QTHEAHSEHH E..G.lU

1qyg LUMINESCENT PROTEIN 1Sep 2[03 THE CYCLIZED SB5(

1qyo LUMINESCENT PROTEIN 1 Sep 2003 " N ON INTERMEDIATE

1nn MR INE CVETER N Can 21N2 i MAIRT COMPI EYER

le: 22700 rows, 10 columns 1 non-:
Right click in the column header —— —— The arrow represents ascending

or descending order.

15.1.33 Table Filtering and Appending

Here we will describe how you can filter your table so that you can then append the filtered data to a new
table or display only relevant information to your filter query.

To filter a table:
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« Select the column you wish to filter. See the select table section for information on how to
make table selections.

« Right click on the column header.

* Select the Filter option.

Xl HITLST | PDBSearchResults Ihitlist I

PDEB Search results for ™*

ID | head | d~en P st
1 1sbt HYDROLASE (SERINE PROTEINASE) i Hide ites for subtilisin BPI
2 1mbr OXYGEN STORAGE 0¢ [l Colurnn histogram istry of the Protein t
3 2dhb OXYGEN TRANSPORT o Rename ... .aI fourier synthesis
4 |3dh OXIDOREDUCTASE. CHOH DONOR, NAD ACCEPTR 0 % Delete column(s) the stuctures of a
5 2cha HYDROLASE [SERINE PROTEINASE) E Insert column after ... IC[yf.taI.Iip?.A'Iphi-.Cl
5} dlyz HYDROLASE (0-GLYCOSYL) o Insert column before ... ement of the struct
i 3lyz HYDROLASE (0-GLYCOSYL) o Sort ement of the struct
g 1lyz HYDROLASE (0O-GLYCOSYL) 0' (Cieafrl)l
a flim | HYNRALASE NG YENEYI e ]
<| (Clear All

(Custom ...)

® | [ ] I table: 22700 rows, 10 columns

* Select the "Custom" option and a data entry box as shown below will be displayed.
* Enter the appropriate operations and filter values for your search.

* Click OK.
Custom filter on "date’ @
| equals AN

* And " 0Or

quuals LI I
[V Case Sensitive
Ok | Cancel

NOTE: When a column has been filtered a symbol as shown below will appear in the header of the
column.
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X HITUST | PDBSearchResuts | hitist |

PDB Search results for "™=*

ID | head Y date het| title
21260 |1njo RIBOSOME 02 Jan 2003 |PPL IH.EEEYSTAHL S.,T HU QTH\F’;E IDHF'_'
21261 |1nit HYDROLASE 02Jan 2003 ACE EQE{PEEX ST ﬁLJgTUHEH QFHI;ICM‘
21262 |1nis TRANSFERASE 02 Jan 2003 HUEdfhl Gﬁf_{ ,.T I’:_AHEE IlfiggthLEF
21263 |1nig METAL BINDING PROTEIN 02Jan 2003 ACE NME,SIBHCTUH.E.PETHE SlNHG
21264 |1njp RIBOSOME 02Jan 2003 PPL IH,.E,.[EE}.YSTA} S.,T RUQTFL'{EE 'OHF’_'
21265 |1nju HYDROLASE 02Jan 2003 DNL EgLv‘lfl;EX ST EIEIETUREH gFJiCM‘
21266 |loa7 HYDROLASE 02 Jan 2003 §TE EIET Uli E DFnhj ELA‘I%IHD Cf«F}_PL
21267 |1oab HYDROLASE INHIBITOR 02 Jan 2003 IHE E,.D._LU_TP,N...S T.EUCTUREQE
:1|~;co 1R HYNRMI ACE INHIRITOR N2 lan 2002 THE Al HITION CTRICTHRE AE
!l ﬂ table: 1441 {of 22700) rows, 10 columns

This symbol means that the table has been
filtered according to data within this column.

To append the filtered information into a new table:

« Select the whole table either by right clicking or pressing Ctrl A.

« Right click on the table and select "Append to other table".

» Enter a new name for the table you are appending with your filter results.
OR
Selected rows can be appended to a new table by:

« Right clicking on the selected rows and a menu will be displayed.
« Selecting the "copy selection to ICM table" option.

A table can be filtered by a cell value:
* By clicking once in a cell.
« Right click and a menu will be displayed.
« Select the option "Filter by cell value".

A filter can be cleared by:

* Right clicking on the column selection and selecting Filter/Clear or Filter/Clear All

15.1.34 Mark and Select Rows

A row in a table can be marked and grouped by a label which enables the row(s) to be selected easily at a
later time.

To mark a row

* Right click on the row in the table you wish to mark.

» Select Mark Row/ and then choose a number. In the GUI the number of rows that can be marked
is limited to 5 but this can be increased using the command line command.

« A row that is marked will be colored — each number is assigned a color. The coloring can be
changed in the gui tab in preferences.
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[« Cell head(3) , |

PP ool
Select Marked Rows » 1
ID | head By CopyCel CulC [souce
1 Tho LIGASE | P 3 bre MYCOBACTERIUM TUBERCULOS
2 1h1 RNA POLYMERASE @ i Table.. CuhP i \ctesiophage  BACTERIOPHAGE PHIG
3 1heq [OGASE SUroToTTmCTyeySmogeY  fed ghtanioe MYCOBACTERIUM TUBERCULOS
4 1htv HORMONE/GROWTH FACTOR 01701701 capstal structure of dast i HOMO SARIENS
5 1hiw STRUCTURAL GENOMICS, UNKNOWN FUNCTION 01/01/01  complex of KOOGS wih adp and maghesiam HAEMOPHILUS INFLUENZAE
6 Tkpn HYDROLASE 0101702 first structural evidence of a speciic frkbdion of DABOIA RUSSELLI PULCHELLA
7 1v8a TRANSFERASE 01701704 structure of hyckospethyRhiszole kinake protein from PYROCOCCUS HORIKOSHII
8 1¢0p MEMBRANE PROTEIN 01701704 structure of the nderminal domsin of (he aderyhi DICTYDSTELIUM DISCOIDEUM
) 2dcc Hydrolase 01701706 eray ciystal sucturg analeis of bovine spleen cathepsin BOS TAURUS
Right click here and select Mark Row Coloring relates to numbers

To select marked rows
* Right click on the table and choose Select Marked Rows and choose a number which relates to
the marked rows as described earlier.

* Selected rows will be highlighted blue — once rows are selected a number of right click options are
activated such as copy selection to new ICM table.

15.1.35 Mouse and Cursor Actions on a Table

The actions resulting from a mouse click or cursor on a table can be changed by:

* Right click on a table and select Table View/Show Extra Panel
« A panel as shown below will be displayed.

POB Search results for ‘kinase®

[ source All| x| Header I

thiazole kinase proteinfiom  PYROCOCCUS H— |MName e
wosine kinase domain of the HOMO SAPIENS 1ableTithe PDB Search results for '<brkinase'</,
bacterium tuberculosis thymidylate MYCOBACTERIU doubleClick nice "%1" no no no no
+ rdp kinase DICTYOSTELIUN S

CUrsor )
eta HOMO SAPIENS ||| oomteT b
sse, mutation 165q SACCHAROMYCI
ine monophosphate kinase|(thil)  AQUIFEX AEOLIC
Right click here and select Table View to display and Double click here to edit actions

undisplay extra panel

» Double click in the Value column and the column can be edited. Add ICM commands for the
action you want. A value in a column can be referred to using "%" e.g. column two would be
referred to as "%2". In the example shown above the function nice is acting on the contents of
column one for the double click action.

NOTE: The action associated with cursor and double click is placed in a variable name
TableName.cursor and TableName.doubleClick

15.2 Molecular Tables

An ICM molecular table is created when an SDF or Mol file is read into ICM. To read and open a mol or
sdf file go to File/Open (See Open an ICM file section) All of the table functions described in

the previous section Standard ICM Table can be applied to molecular tables. Molecular tables are
described in more detail in the Cheminformatics chapter.

An example of an ICM molecular table:
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Multiple tables
Table tab Add new fields - calculate and predict properties

A g

mol Molweigh MoFormula | Nof_RotBonds| vendars |
471554 C3IH2SN302 8 uferk:24693

Lead_Compounds

v Edi Cels by Double-click
Table View >

Find in Table CuleF

CTRL button
(non-contiguous)
or Shift button

(range) O

racemc

Select rows - use O O
P
N A

£

Color By | ufarki24692
Clustering...
Leam.,
Analpsis »
Row Selection »
Insert Row
Delete Row
1acemic Copy Molecude Image ufaek: 14690
Copy Molecule Image To Album
Save Molecule As Image...
2 €, Edit Molecue..
0 4

N -
@ /N eu Quesy Molecule
N

T Chemistry »
Cellmol5) »

2D Sketch Mask Row . Edit text

& B

X

Right click menu links to a variety of Selecte Marked Rows ’
cheminformatics options & Copy Molecule CulsC

B Paste Curlel

P2} Print T able CukP

15.3 Plotting Table Data

The data within a table can be plotted graphically. A histogram can be made for the data within one colum
or a plot can be constructed for the data within two columns.
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Virtual Screening Data

Score

y T T y T i T
200 300 400 500 600
MolvWeight

15.3.1 Column Histogram

To plot a histogram of the data within one column:

« Select the column by clicking on the column header.
« Right click on the column header.
* Select the Column histogram option.

Click here to select the column and then right click and
select column histogram option

/ dock_example
mol Molw/eight |Score _;_I
403.738 -46.19
cl
. - 0
S0
1 0
0y T\}N
# 0

436.930 -44.81

2
630.660 -44
~0~ 0 o 0
3 © EjN'od' (L0 oo |
KN 2

15.3.1 Column Histogram
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A plot will then be displayed next to the table.

_eHa

mol Mobweight | Score il X | Header L’.>_<m|
403733 4619
]
0N S 0
N0
1 Ou‘i("
[
496,930 4481 iy
i 5
S NN Z
LT, B
w
2
(o]
0%
630,660 44
0 o % A0 : r : r r i ;
5 OO}‘@ ] 100 200 300 400 500 600 700
< ' | MolWeight

15.3.2 Histogram Options

Once you have created a histogram you can change the following parameters by right clicking on the
plot and selecting options

Options:
» Change plot title.

» Change the data source using the drop down button and select another column in the table.

» Change the histogram bin size.
» Change the bars positioning from vertical to horizontal.
« Change the bar relative width compared to bin size. Bigger values give thicker bars.

 Color the bars
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15.3.3 Histogram Bins

There are two ways to change the bin size. 1. Using the options dialog box or 2. interactively by left
clicking and dragging at the top of the plot as shown below - this will allow you to find the best density
estimation picture.

[ Pousescrions |
s T Click and Drag Here to Change
-
1 [Py vy e - Bin Size Interactively
2 AW, Eomrbmg 0. T Stuchul Genomscs Xy DI - ;
3 ?lNS Mﬂl‘jmo TE Stucnssd L B L S T T SR
4 Yo.4. Charg W. Lisrg O
5 Techshov A Glland G L. Stuchus 2 Function Promct
[ Chanda, V. Jack 1 Kos, P_Beszel C_ Strwvasan A
7 Ksazeh, 0, Braedvieter M Ildlvlct-‘ﬂﬁp
8 Jepsbariton. 1wy, T H_RIEN Swcnud
L] Watansbe O
10 Watarabe 0
1 Wataabe D
12 Witanabe. 0
1 Kichew R R Pt | Margrath G P Dot S : :
e | Mk M SR WG XRAY DFFRACTION 2 0 1 2 3 H
e Can on Aan BUCl G UaFe v oA eEOAr s A2
L J ’ s
o8 Edi!|QIQ\]msn5mw¢.-

15.3.4 Plotting two columns

To construct a plot from data within two columns:
« Select the two columns.

* Right click on the column header.
« Select the Columns plot option.
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15.3.5 Add a title to a plot

To add a title to a plot:

« Right click on the plot and select Edit Title or choose Options

15.3.6 Axis Options

Each axis has a set of options which can be accessed by right clicking on the axis and selecting Options.
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To change the title of the X or Y Axis:
« Right click on the axis and select options
To change the data range:

« Right click on the axis and select options
» Change the From and to values in the Range box

To change the Grid steps (ticks) on the X or Y axis:

« Select either a fixed step e.g. 10 and you can define the number of subdivisions (ticks) in each
step. Choosing 1 will display zero ticks between divisions.
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To change the axis to logarithmic

* Right click on the axis and select options
« Select the Logarithmic scale check box

15.3.7 Change Axis Data

To swap the X and Y axis:
« Right click on the plot and select Options.
« Select the Swap X and Y button.
* Click OK.
To change the data source for either the X or Y axis:
« Right click on the plot and select Options.

« Select the drop down arrow as shown below and select a different column from the table.
* Click OK.

15.3.8 Logarithmic Plots

To change the scale of the axis to logaritmic:

« Right click on the plot and select Options.
« Select the Logarithmic check box.

15.3.9 Change Mark Shape or Size

To change the plot mark, shape, style or label:

« Right click on the plot and select Options.
« Select the desired size and shape using the drop—down buttons in the Marks section of the
window.

To add point labels:
« Right click on the plot and select Options.
« Select the drop down arrow in the Point labels dialog box

« If you only want to label selected points check the Show labels for selection only option. Making
plot selections is described here.

15.3.10 Change Mark Color

To change the color of the plot marks:
* Right click on the plot and select Options.
« In the Color section of the window select the Source (column name plotted as X or Y) you wish

to color.
« Select the color palette and choose the desired color or you can choose a Gradient of colors.

Color palette button

Color l

Source | Mohweight | 3‘

Gradient |red/’orange/yellow/green/blue/darkblue/purple L] &

Color gradient editor

To edit the color gradient
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* Click on the Color gradient editor button and a window as shown below will be displayed.
* Click and drag on a mark in the gradient plot to change the color gradient.

« Right click on a color in the Y-axis to — Edit, Duplicate or Remove Color.

* The color gradient can be applied to all points in the data or for a fixed range.

Right click on a

color panel to edit it

0 Color Gradient Editor

......

........

L D A B L B B N B
0.010.203040506070809 1.

Data range

¢ Calculate from the data

" Fixedrange from IO to |1

|

Cancel

21X

15.3.11 Grid and Axis Display

To remove the grid display and/or highlight the axes:

« Right click on the plot and select Options.
» Check the Show grid or Emphasize axes options.

._._,___,__ | Click and drag to change
gradient
ST, . - . Sv

204 p. 1 % [
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& 00
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o ie
- r T T
10 20 20 10

.....................................

T
2 30

Grid lines and axes emphasized

15.3.12 Least Squares Fitting

To fit the data to a straight line using least square fitting

« Right click on the plot and select Options.
« Select the check box for Least squares fitting line.
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Regression line and value

15.3.13 Zoom, Translate and Center

To zoom into a plot:

* Click outside the plot on the left—-hand-side and drag the mouse or use the middle mouse wheel
zoom in and out.

To translate a plot

« Click, hold and drag using the middle mouse button on the plot.
i‘ Header | [ Plot |

Docking Score Plotted Against Molecular Weight

304 ------- -------- -------- I -------- » ------ Score
=T IR SRS A S S . 45
32]------ : ’ ’ pptcie i, il
_____ ' . . " — _41
] : R Y AP = -39
-~ A co-m- w37
oo T = a4
17 \ : e " 32

Score

................................

i Click, hold and drag
Click and d
hel:e tznzogl?/lg—* ------ middle mouse button
to TRANSLATE

I . I : I I T
200 300 400 500 600
Moleight

To center onto a plot

« Right click on the plot and select Center all or Center Selection. Making selections in a plot is
described in the next section.
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To center into an axis
« Right click on the axis and select center.
To zoom into an axis

* Hover the mouse over the axis until you see a blue rectangle surrounding the axis.
* User the middle mouse wheel to zoom in and out as shown below.

© imie [ =

2, Use Middle
© men ® P Mouse Wheel To

ol i Zoom In and Out
7:,—/\_5 1. Hover Over Axis -7

70 8 9 100 110 120 130 140 150 160 170 180 190 0 210 220
- MolWeight

98] %0 | Y@Y ek D 1 |

£

15.3.14 Plot Selection

To make a selection in a plot:

« Click and drag in the plot to make a selection. Individual points can be selected with a single click.

Click and drag to make selection Red squares represent selection

20+

10+

=104

204

All selections are directly linked to the table from which the plot was made. Selections in the table are
highlighted in blue.
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Plot selection

2088

SolEl

Selection highlighted in blue in a table

Non-contiguous selections in the plot can be made by holding the CTRL key.

Hold Ctrl key for
non-contiguous
selection

15.3.15 Print Plot

To print a plot:

« Right click on the plot and a menu will be displayed.
* Select the print option.

15.3.16 Saving a Plot Image

To save a plot image or copy to clipboard:

* Right click on the plot and a menu will be displayed.
« Select the Save/Export Image option.

15.3.17 Table Inline Plots

Plots can be inserted into a table row by:
« Select the columns you wish to plot.

« Right click on the column header and select Inline Plots
* The plot will then be displayed in each row of the table.
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15.4 Principal Component Analysis

Principal Component Analysis (PCA) is the younger brother of ICM's more powerful data analysis tools,
like property prediction and clustering, though it still may give a good description of the data

with a few columns or even chemical compounds. PCA is a mathematical procedure that transforms a
number of correlated variables into a number of smaller uncorrelated variables known as Principal
Components The first component accounts for as much of the variability as possible with the rest of the
components accounting for the remainder. PCA may be very helpful when you believe the data actually
contains only a few meaningful components. Principal components are linear combinations of the providec
data columns.

To perform a PCA analysis a table (either chemical or standard ICM table) needs to loaded into ICM. For
information regarding ICM Tables and ICM Chemical Tables please follow these links.

To begin the PCA procedure
* Right click on a ICM Tables and ICM Chemical Table and select the PCA option. It is
important to right click inside the data table and not on a column or row header in order to see the

correct menu on which pca is listed.
* Select which columns you wish to incorporate into the PCA analysis.
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9 PCA Parameters @@

Table: l melanin _I rl
Column Prefis:
PC Nurber Limit: 3 3

Explain Data Yariance [%): ISS

Descriptors:

¢ the "mol" column and all numerical columns
" the selected columns only

¢ the mol column only

Plat principal componets:

" Do not plot
" Build scatter plat for the first 2 components

¢ Build colored scatter plot for the first 3 components

oK | Cancel Help

« Enter the table name on which you wish to perform the PCA analysis. If only one table is loaded
this option will be greyed out.

 Enter the number of Principal Components (PC number limit) you wish to generate. Generally 3
principal components may be effectively visualized and it will be enough often to fulfil the data
variance percentage requirement (see next option). The value displayed in the terminal window
under the heading "cumulative explained data variance" will show what percentage of data relates
to each PC.

 Enter a value in the "Explain Data Variance (%)" data entry box (99% is the default value) if you
prefer this indirect way of limiting number of PC. The algorithm will stop when either PC number
or explained variance limit is reached, so if you want only one of this criteria to work, make sure
that the other limit is weak (by assigning accordingly the number of PC limit a high value, e.g. 50,
or setting data variance to 100%).

« Select which descriptors you would like to include in the PCA analysis.

« Select which plot you would like to display. If you choose to display a plot use the color key on
the side of the plot and the information contained within the ICM terminal window to relate which
axes and points relates to which PC. PC3 is usually the color in the plot with the values displayed
in the plot key.

* Click OK and if selected a plot will be displayed on the right—-hand-side of the table. Points within
a plot are linked to the table and can manipulated as other plots contained within a
table.

15.5 Learn and Predict

Partial Least Squares (PLS) and Principal Components are commonly used methods which are
implemented in ICM to predict compound properties or any other variable. There are many tutorials in the
web available for free download. For the details of ICM implementation and the explanation of our
terminolgy see the theory section below.

In order to perform ‘'learn and predict' in ICM information must be stored in a table, molecular table or csv
file. See the tables chapter for more information on ICM tables. Both chemical compounds and numeric
data can be source for building prediction models.

All molecular property predictors are calculated using fragment—based contributions. We developed an

original method for splitting a molecule into a set of linear or non-linear fragments of different length and
representation levels and then each chemical pattern found is converted into a descriptor.
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15.5.1 Learn

First load in a table of data on which you wish to perform the learn and predict functions. See the tables
chapter for more information on ICM tables.

* Select Tools/Table/Learn and a window as shown below will be displayed. Or use the
Chemistry/Build Prediction Model option.

 Enter the name of table with which you want to perform the predictions. You may locate your
table from the drop down arrow menu.
« Select the column from which you wish to learn. Use the drop down arrow to select.

NOTE If the table does not contain any numeric (integer or real) columns, there is nothing to
predict, so the "Learn" button will be disabled.

 Enter a name for the learn model.

« Select which regression method you wish to use from the drop down menu. See the theory
section to determine which method and parameters to use.

« Select which columns (descriptors) of your table you wish to use to 'learn’.

« If you are using chemical descriptors to produce your model select the maximal chain length.

« Select the number of cross—validation groups you wish to use or selected rows can be used for
cross validation. The number of iterations will impact the speed of the calculation. 5 is the default
number of groups but 2 would be the least rigorous and selecting the 'Leave-1-out' would be the
most rigorous calculation.

* Click on the learn button and a table summarizing your model will be displayed as shown below.

€ About Model 3
Madel: hd
Name I Yalue |
Type plsRearession
Nof latent vectors 1
R2 (self) 1
R2 [test) 1
rmse [self] 1.1e-015
rmse [test) 7e-016

* Click OK and this table will be removed.

All models are then stored in the ICM workspace as shown below. A number of options are displayed in

the right click menu.

E-dg models (1 items)
Apred  plsRegressinn

15.5.2 Predict

Select
% Delete

Rename

Predict...

About...
Weights

& savess.

To make a prediction using a created model.
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Read the table of data into ICM from which you wish to predict. Make sure the table contains the same
columns used for the learn model.

 Tools/Table/Predict or Chemistry/Predict

« Select which table you wish to make the prediction on.

« Select which model you wish to use.

» Check that the required columns are in the table. If they are absent a red mark will appear against
the column that is missing.

* Click Predict.

15.5.3 A little theory on learning

For a more detailed explanation of the theory behind Partial Least Squares (PLS) we suggest you read
Geladi et al Analytica Chimica Acta (1986) 1-17.

PLS (Partial Least Squares) Regression PLS regression algorithm builds linear prediction model: in
format y=(w,x)+b, where b is the bias — a real number, and w is the weights vector, which is scalarly
multiplied by the data vector x. PLS uses the given learning y values very actively which allows it to
produce fairly good models with respect to constraint of being linear. Although linear regression models
have an advantage of weights for each descriptor which gives a useful information and allows feature
selection in many cases.

The linear model simply is not able to predict higher order dependencies.

There are different ways to deal with it. By adding the second order columns into the descriptor set you ca
let PLS predict them. Actually if you have a lot of columns derived from basic data, the linear model built
will be able to make a high—quality linear approximations of the actual functions. ICM has a powerful tool
for automatical generation of such descriptors based on compound data —— molecule fingerprints
generation algorithm. It generates hundreds of columns based on initial data. The withdraw is that
analysing the weights given by PLS to generated descriptors is almost senseless. You will need a mol
column in your table to use this feature.

ICM has built=in models for prediction of several significant molecule properties, like logP, logS, PSA
based on fingerprints+PLS symbiosis, which have proven their quality.

PC (Principal Component) Regression

PCR also builds linear model in its simplest form, as PLS does, though it sets other weights to descriptors,
and built models are usually worse in sense of predicting, because PCR uses value information of the
training data only in secondary way. We recommend you to use PCR, when you want to build an ordinary
regression (MLR — Multiple Linear Regression) model by using only some number of first principal
components of X data matrix (ordered by decreasing eigenvalues) or even builing the full MLR model (by
setting the number of PCs to value higher than the number of rows in matrix).

15.5.4 Data Clustering

ICM allows you to create hierarchical clusters for chemical and other objects. Cluster trees can be used fo

» Navigation through large data sets.

« Selecting group representatives (taxons).

* Filtering tables to exclude redundancy.

* Finding similar elements, and more.

« Creating hierarchical views of data sets in many different styles, with subsequent image
export/printing ability.

15.6 Cluster

To perform clustering based on chemical similarity or any other data you must have an SDF file or table
loaded into ICM.

« Right click on the table and select the Clustering option OR select the Chemistry menu and choos
the option entitled Cluster Set.

OR
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 Tools/Table/Clustering.

A data entry box as shown below will be displayed.

@ Clustering Parameters

Table: B
Name: Itree
Take Labels from Column: INAME_ j

[~ Keep the existing trees

I~ Add column with cluster numbers, name: |cl

[ Build for the selected 0 rows (at least 2 required)
Descriptors:
" the "maol" column and all numerical columns
¢ the selected columns only

¢« the mol column only

Method:
v Tree
Parameters:
Linkage type: | UPGMA ~|
™ Keep distance matrix
¢ K-Means N Clusters: 2 =
OK Cancel l Help |

* Select which table from the drop down menu you wish to cluster.

There are two clustering methods:

1. Arigorous tree approach (advice to use this with 270000 compounds or less). This clustering
algorithm consists of 2 steps: calculation of distance matrix (based on chemical fingerprints for
chemical data) and the hieararchical clustering itself. Usually most time is being spent on first
step.

2. A less rigorous K-means approach. This option is quicker but the generated tree is not detalized
down to the level of table rows. The elements within the table are colored and numbered accordin
to their clustered group.

If your computer has enough memory we recomend you use the TREE method. It takes ~6 minutes to
cluster 10000 compounds on a standard computer with 512Mb of memory.

NOTE If you wish to cluster a selection of a table; first select the compounds you wish to cluster (Ctrl
A will select all or see the section of the manual entitled making table selections.

When using the TREE method select which linkage type you wish to use:

« UPGMA (unweighted pair group method using averages): Distance calculated is the average of al
elements (recommended).

« Single linkage: Nearest neighbour linkage

« Complete linkage: Furthest neighbour linkage

* WPGMA (weighted pair group method using averages): Rough approximation of weighted
(slightly faster)
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Check the option "Keep Distance Matrix" if you wish the Distance Matrix to be saved.

« Click the RUN button and the tree and table will be displayed as shown below.

ml | MOLNAME [ ANEXTREG] MOL WEIGHT[ UPLA] | X| Header | £€ weighted |
tacemic  PD1597%0 DRISIZN40 45024 198 1 0.8 06 04 02 0 -]
SB-212314
’(6 1-749329
L-749805
- i
1-746072
T-0201
¢ - RO-46-8443
F BOSENTAN
— ¥ RO-47-8634
comc  PD-0B91ES DRIBMSLT 43361 19% RO-61-1790
SODIUN TEZOSENTAN
« EZOSENTAN
K-8794
15 K-8768
RO-48-5695
N Z-ETA-1
> ZD-1611
YH-598
c T yu-e2899
MP. MPEROM 4241 1 SH-19712
chesd | CYCUCGMPBROMO  CGMPEBROM 42410 90 i
o [ (206534226
R — (@ Close
. p
155 o 9 t—La EdtLabel
(o
S13%467 DRO072317 3340 2002
Ny
\
X SCLEROTIORIN
2 Es-camoxsom‘r!onm
156 = LUTEUSIN-A
m| — KENDOMYCIN
HALISTANOL-DISULF. .
- E RES-1149-2
v f—RES-1149-1 =
| 0 :

15.6.1 Tree Selection

A number of different selections can be made once the tree has been created.

: NOR-2
L —::NOR—4
Click in free area ——————— LABEDIPINEDILOL-4
i SE-215355

unselects all_ — = cr 503534

! ——SB-234551

i L——SB-247083
————5-1255
+——EMD-122946
i PD-161721
PD-156707
PD-163070
PD-155080
PD-166557
RPR-111613
RPR-111844
RPR-118031-24
RPR-111723
RPR-109552
RPR-110477
—————BL-4170
ENRASENTAN
SB-219862
SB-208601
SB-220501
SB-217585
SE-209670
SB-219730
SB-225757

Click on node selects =
node and all its heirs

Click in label zone selects
node

* Click in free area unselects all.

* Click on node selects node and all its heirs.

« Ctrl+click adds to (if not selected yet) or removes from (if already in selection) current selection.
« Shift plus click allows a range to be selected.
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* Click in label zone selects node.

« Keyboard "Up"/"Down" cursor keys move selected node up/down in the tree. With Shift held the
selection expands in the according direction.

» Keyboard "Escape” unselects all.

Select Center Representatives From a Node.

To select the "center" representative compound or value from a cluster.

« Right click in the free area of the tree and select the option "Select Centers".

NOTE: Selectlon in the tree will be highlighted in blue in the tree and in the table.
SB-234551 |
1 SET2av083

S=1255

EMD-122946
PD-161721

—PD-156707

Copy selection to new table.
All selections can be copied to a new table by:

* Right clicking on the selected rows in table and a menu will be displayed.
« Selecting the "copy selection to ICM table" option.

15.6.2 Save and Print Tree

To save a tree
Option 1:

» Save the whole session as an ICM project. See Saving an ICM project
Option 2:

» Save the table as an .icb file. Right click on table header and select "save as".
To save a tree as a picture

« Right click in the "free area".
* Select "Save Image..."

The image of the tree can also be saved to the clipboard.

* Right click in the "free area".
« Select "Copy Image to Clipboard"

To print the tree

* Right click in the "free area".
* Select "Print"

15.6.3 Tree View

A number of changes to the tree view can be made by right clicking in the tree "free area" and selecting
preferences as shown below.
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| |
weighted

5§ Close Clusters
Q Open all
Select Centers

Select in Clusters...

& Frint...
@ Save Image...
Copy Image To Clipboard

Labels/Sart...

1 EN.
Pref ! SB
.-

A preferences window as shown below will be displayed.

2X

0 Preferences

I~ Reverse Growth

[~ Reverse Order

Use color for

Distance range: fromOto |1
Minimal line spacing

Line width

| : S—
EM
PD:
PD-
PD-
PD-
PD-
RE:
RE:
RE:
RE:
RE:
RE:
—+———EL

i

Color lines

Fill
QIO
Color lines to parent
Only labels
I

Left margin |2EI 3: Right margin |20
0K | Cancel |

v

-
v

Label Font... |

Reverse Growth:

NOR-2

NOR-4
LABEDIPINEDILOL-A
SB-215355
SB-209834
SB-234551
SB-247083
S-1255
EMD-122946
PD-161721
PD-156707
PD-163070
PD-155080
PD-166557
RPR-111613
RPR-111844
RPR-118031-4
RPR-111723
RPR-109552
RPR-110477

Distance Range:
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Distance range changes scale here

NOR-2

NOR-4
LABEDIPINEDILOL-A
SB-215355
SB-209834
SB-234551
SB-247083

Color Preferences:

SB-215355 ———5SB-215355
_:SB—209834 L SB-209834
SB-234551 SB-234551
:SB—247083 :58—247083

Left: Fill Right: Color Lines

1 ——SB-215355 i SB-215355
i SE-209834 — 1

SB-209834

| }——sB-234551 i SB-234551
: SE-247083 —i1Sp-247083

Left: Color lines to parent Right: Only labels

Increase or Decrease Line Spacing:

——SB-215355

———SB-209834

SB-234551

SB-247083

Increase or Decrease Line Width:

: NOR-2
_:NOR—4
s L ABEDIPINEDILOL -4

i SB-215355

: SB-209834

! SB-234551

: SB-247083
s 5—125 5

; EMD-122946

PD-161721

PD-156707

I PD-163070

: PD-155080
i PD-166557

Change Font and Margins:
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9 Preferences

[ Reverse Growth
[~ Reverse Order

Use color for Color lines |
Distance range: fromOto |1 Fill
Minimal line spacing Color lines to parent
o Only labels
Line width T =

Left margin IZEI 3: Right margin |20 o
0K | \S@{\cel | /Jéael Font... |_ —— Change Label Font

i)
Change Margins

Change Label
To change the tree labeling (GLOBAL):

* Right click in the "free area" and select the Label/Sort option.

weighted
al Close Clusters

&) Openal
Select Centers

Select in Clusters...

& Frirt...
@ Save Image...
Copy Image To Clipboard

Labels/Sort... |

& Preferences...

A window as shown below will be displayed:

0 Labels/Sorting @

Edit Object Label Format:
Format: [:"/oM F:Z%MOLNAME :ZMOL_WEIGHT;

Choose column: MOL_WEIGHT | Append to Format |
Update Labels

Rank tree by column: v I Reorder |
Sort Table by Treel ™ reverse

Exit |

» Choose the column name you wish to label the elements of your tree.

« Click the Append to Format button. You may wish to delete some of the information in the Format
data entry box if you do not wish that column header to be displayed. Note more than one column
header can be used as a label.

« Click the update labels button to view the changes.

To change the tree labeling (NODE):
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« Right click on the node you wish to change the label of and select "Edit Label" and a data entry
box as shown below will be displayed.

) Node Label

Enter Label

IE nter New Label Here]

 Enter the new label.
Change Node Coloring
To change the color of a node:

« Right click on the node you wish to change the color of and select "Edit Color".
* Select the desired color and click OK.
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16 Working with Local Databases

ICM tables are capable of storing tens of thousands records. However, some problems operate with data
sets so large that they do not fit in computer's memory. To work with such large amounts of data ICM uses
the concept of Molsoft database (MOLT) files. Unlike many other table file formats, such as SDF, CSV
and others, database files are optimized for fast search and other operations, like unique entry addition an
diverse subset selection.

Database files do not provide all the functionality available for tables but they allow the user to organize
large amounts of data, search data using various advanced criteria and share created data collections witt
other users. For large amounts of chemical data database files provide specialized chemical functionality.

ICM provides the following database file operations:

* create database files from SDF, CSV/TSV, SMILES files and from ICM tables;
 impose unique constraints on certain columns upon table creation to avoid redundancy;
« store multiple tables in a single file; rename, delete tables in a database file;

« search fast using advanced conditions, including advanced chemical search;

« select diverse subsets from chemical database files;

 browse database tables using flexible filtering and sorting conditions;

« directly edit/delete/insert entries in the database;

« export in popular formats, such as SDF (for chemistry) and CSV;

« export and import tables to and from Molcart.

16.1 How to make a local database.

There are two ways to convert a file into MOLT format.

1. File/Convert to Local Database
2.In the ICM Chemical Search window as shown below.

Both approaches will display the Database Import dialog box.
£ Mo KM 1.1

Fla Edt Vew Borde Tooh Momckgy,
LEER av [
"Eley I ek o vewch 7 W8
Al | il &

ICM Chemnical Search: Molcart not connected
Fie [t Vew Tengises Help Dals oace
0 avowme 2 QG 0m A G Tatie

no selechon

Q) [owmzas <] o
> orrent o Database Fie | f;{ﬂ

Elle— et

4. Convert File ol 5

— o Subinctae -

Save ko e [C7Program Fies/Molsoll LLCACM-ro_4/celebrerS0mol (35 Biowse sfertont
Table name | celebrexS0 | [T Append to existing table

o Database Import

| Fiedd Name [ Type | Size |
1 mol |Chemical - -

oML R® DA

I 7. 58l ct

oo MO Q@Y

 Once the file has been converted to MOLT and imported then it will be displayed in the ICM

Workspace.
 Double click on the file name in the ICM workspace and the database browse mode will activated.
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€3 celebrexS0 Molueft ICM 3.6 1a [NewProject *] (1 table)

Fie E View Borio Took Homokgy Cheewly Dockrg Mobechwncs Wedow  Heb
LEER O RAO ﬂﬂl!llmuumm 1P Q= TFisLLN

Hl| 12 @ & al Sl

ST R | w2~ -t % el | G| BlElo)

1.
-JQM|

e T L e e P R I
] 2

Double Click on the Database in the ICM
Workspace to View the Database

sfoTw]

PAHOHH 2wl ® Mo+ ©

L LYY

X| info> database file C:i/Frogram Files/RMolsofe LLC/ICR-Pro _l/celeboex3O.molt created.

into> Moloest table ‘celebrex$O’ wvith 30 entries swcceafully crested.

i1cw/del> conmect moloart filename=~®Ci/Progrem Files/Molsoft LLC/ICH-Pro_i/celebrex50.molt™
ica/det> load molcert table=“celebrexS50" names"celebrex50" consect=“celebrexso™

1co/der> |

O B [ =] W[ @ B curtace adhe 000w 1t 51 2 ke

16.2 Browse Database

To browse a database first decide how many rows of your database you wish to view

« Double click on the file name in the ICM workspace and the database browse mode will activated.

* Select the number of rows you wish to be displayed in the Limit data entry box.

« Click on the Apply button.

« Scroll up and down the displayed rows using the scroll bar on the right hand side of the table.

) celebrexS0 Mobioft ICM 3.6 1a [NewProject *] 11 tabie)

Fie E Vaw Bowo Took Homoly Owesty Docking MoMecharscs Widows Help
LA A A0 HE:rJIM MEVED 1 PXx Q9= TFFs222

(WW
4| emd - -
x| A1 211 @) 8 ol £ 1AL | 71 OO | iy | G| Moo
| Qf cotreto |
S F |. A o0 ol >

®s
no selection }_] Cu
T bes (1 2] [& Xowwrom| 1000 | Sonty [MOOWEGHT =] af it i 2
celebrexS0 Q46 o [ o 1% + '
« Q) databases ] 2
= celebreds0 t mobd| mol | MoLDHe| DA - .
€ celebreS) S 1 T 2. Press Apply PN
lhl =
W
‘ Q :
T
A5
N
ui X
3 k4 1nxn 1385 owr Ghydon 2 3dydo | 24undom !
" o 3. Scroll Up or Down -
2 2 . - -
= : &
LACECE -
Mlice/det> lond molcart table celebrex$0 sort«"NOLVLICNT™ filtec="" number=1000 -
ica/del> load moloart teable celebrex$0 20ct~"MOLVEIGNT™ £ilcer="ROLVEIGHT > 100." maber=1000
tom/det> losd moloert table celebrexSO refresh
icw/det> load molcart table celebrexS0 refresh =
scm/det> i ij
i J i |
O] ® %[ | B @) Q] ot ot 45 ot 0.7 cchwn

To sort a database by a value in a column

« Click on the drop down arrow next to the Sort by data entry box and select a column.

« Click on the Apply button.

NOTE: The database will be sorted globally not just the displayed rows.
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Miicw/det> lond molcart table Celebrexdd SOrte MOLVEIGNT® Ziltece=" number=1000
ica/del> load moloart teble celebrexS0 20ct~"MOLVEIGHT™ £ilter~"ROLVEIGNT > 100.* nwaber=1000
tow/det> load molcert table celebrexSO refresh

ics/det> load molcart table celebrexSO refreah
scm/det>
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To filter a database:

 Double click on the panel labeled and the filtering tools will be activated.
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Hitcem/des> lond molcart table Celebraxtd Sorte~MOLWEIGNT® Ziltecs=" numbet=1000

ica/deg> load moloart table celebrexSO 20ct~"MOLVEIGHT™ £ilter="ROLVEIGHNT > 100." maber=1000
lom/det> load moloert table celebrexsO refresh
icw/der> load molcart table celebrexS0 refresh
scm/det>

dq
O] ®] 5|7 3] 8| @) R sustonn e 8 v 5017 ok

PAMHEGHMH 2wl P Ho i+ ©

12

Sa

« Click and select a column to filter (as shown below).
» Enter a condition.

* Enter a value.

» Add or remove another condition

« Click the Apply button
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Mlicm/det> lond molcart table celebrexsd POEte MOLWEIGHT® Ziltace"" numbet=1000 :]
icav/des> load moloart teable celebrexSO 20ct~"MOLVEIGNT™ £ilcer="ROLVEIGHT > 100." naber=1000
tow/det> load molcert table celebrexSO refresh
ics/det> load molcart table celebrexSO refreah =
scmv/des> i :-j

1
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To view a diverse set of rows from your database:

« Right click on the database in the ICM Workspace and select Select Diverse Set.

16.3 Edit Database

To make any changes to a database you must first unlock it:

« Click on the Allow editing rows button which has a picture of a lock on it.
* Once this button has been selected the Delete Rows, New Row, and Update DB buttons will

become activate.
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iow/det> load moloart table celebrexSd refresh
icw/det> load molcart table celebrexSO refresh -
scmv/det> d
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To delete rows

« Select the row(s) by clicking on the row numbers. A range of rows can be selected by holding the
shift key and clicking a non—contiguous set of rows can be selected by holding down the control

key.
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« Click the Delete Rows button.
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To insert a new row
* Select a row.
* Click on the New Row button. A new row will be inserted underneath the selected row.
* Click Update DB

To edit strings and numbers in a row

 Double click on the cell you wish to edit and then enter a new value.
* Click Update DB

To edit a chemical (2D sketch):

« Right click on the cell and select Edit Molecule
« Make changes using the Molecular Editor
* Click Update DB
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16.4 Query Local Database

To query a local database:

* Right click on the database in the ICM Workspace and select Query.
 Query using the chemical search tools.

€ New Molsoft KM 3.6 1a [Newrofect *1 1)

Right Click For Query Option OR Click on
Chemical Search Button
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17 Tutorials

Note: Click Next (top right hand corner) to navigate through this chapter. Headings are listed on the left
hand side (web version) or by clicking the Contents button on the left—hand-side of the help window in
the graphical user interface.

17.1 Graphical Display Tutorial: Molecule Representation,
Coloring, Labeling and Annotation

17.1.1 Change Molecule Representation and Color

Load a kinase structure from the PDB.

3. Click on the search button
and a table of hits will be
displayed

2. Enter
search string
”2\’26"

4. PDB stuctureis
automatically listed
in the ICM
Workspace and
displayed
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mm_ Create and display a 2D label.
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label button
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Create and display a 3D label. A 3D
label will move with the object when
rotated or translated.
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17.2 Graphical Selections Tutorial

All buttons relating to graphical selections are shaded green. These buttons are shown here and are locat

at the top of the graphical user interface and along the side.
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Rectangular Propagate selection to all

atoms in residue
0] |

De— Lasso R ¥ QM

@e— Pick atom

Residue label

7 iR Residues
= i Molecules

% Objects

The File/New window is a great place to start learning how to use ICM as it provides a quick and easy way
to generate new peptides, compounds, DNA/RNA, sequences and graphical objects.

€ New molecule/sequence/grob

)
: ICompound I DNA/RNA I Sequence I Script I Html ] Arrow ] Box ] Sphere l 3D Label ]
Object Name

|pep =l
One Letter Code | EACARVAAACEASARD -]
N-Terminus [ nter | C-terminus coch |

|v Display Molecule [v Assign A-Helix

Ok | Cancel Help

The examples in this section will take you through the basics of making selections in the graphical user

interface using objects generated from File/new.

17.2.1 Making Basic Selections

« File/New — Select Peptide Tab and use the default peptide entries and select OK. A peptide as
shown below will be displayed in ribbon format and the cysteine side—chains in xstick.
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Now let us display the peptide in wire format and remove the ribbon and xstick representation
To do this:

« Select the whole object by double clicking on the name of the object "pep" in the ICM Workspace.
When selected it will be highlighted in blue in the ICM Workspace and green crosses in the
graphical display.

x|

o8 11CM Obj
=8 # Jobjects (1 itemn)
o]

o8- 18 A

Double click here
to select the whole
object

&l §§ objects

Selected regions will be highlighted blue in
the ICM Workspace and as green crosses in
the graphical display
« Select the "Display Tab" and select the wire button to display wire representation. Select the
ribbon button and xstick button to undisplay ribbon and xstick.
£ display Y Tight Y labels Y pdb search Y meshes Y movie

Iall hydrogens :J ‘ /?:j ’?ﬂ i‘ @’?ﬂgﬁ
| |

Click here to display wire Click here to undisplay ribbon

Click here to undisplay xstick

* Your peptide will still be selected. See below on how to remove selections.
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Right click and drag in any blank space to
remove the selection (green crosses).

OR
Use the unselect button

¥ s lobjects (1 itemn)

Now we will display different parts of the peptide in different representations.

« Right click and drag over a region of the peptide you would like to change.

Right click and drag to make selection

 Use the display panel to select the represenation you would like to display.
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Display Tab

Use the display tab to change representations.
The display buttons only respond to a selected
region.

Other ways of making selections.

Rectangular Selection

x‘— @b"}'4Q

©|5E 8O

S/
Select button and use left mouse
button to make graphical
selection

Lasso Selection

‘t\r %YD"I*4Q

Left click and drag ~
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Atom Pick Selection

L dvd.Q

Left click select individual atoms

17.2.2 Making Sequence Selections in the ICM Workspace

« File/New — Select Peptide Tab and use the default peptide entries and select OK. A peptide as
shown below will be displayed in ribbon format.

Selections can be made on the sequence of the peptide. This can be done by expanding the sequence
display in the ICM Workspace and clicking and dragging on the sequence as shown below.
Non-contiguous selections can be made by clicking/dragging over the sequence whilst holding down the
Ctrl key.

Selection information highlighted here

|
o8 5 Res 1 Mol, 1 Ohj
SR # Jobjects (1 itern)
_@ -
=8 -Im 18 A
~* ‘w1 EMSRRVAILAC

11 EAl

Residues that have been
ee———— selected are highlighted
in blue

Click here to expand
sequence information

Click and drag to select sequence

17.2.3 Making a Spherical Selection.

In this example we will select the residues surrounding a ligand.
» PDB Search tab (PDB code 1MVC)

« Right click on the ligand bmé6 in the ICM Workspace.
* Select the Neighbors option
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€ Select Neighbors @

Select Neighbours For \ ® Graphical Selection (0 mol) v‘

Radius ’ S. v

type ’visible v ‘
exclude source

unselect water

[Undisplay Beyond Selection]

l Ok I[ Cancel ][ Help ]

« In the "Select Neighbors For" box leave as Graphical Selection (1 mol)
* Enter Radius 5.

 Enter type same_object_other_chains

» Choose exclude source and unselect water.

« You will see green crosses surrounding the ligand binding pocket.

17.2.4 Filtering a Selection.

In this example we will filter the selection made in the previous example and select only His, Asn,
GIn and Pro residues surrounding the ligand.

» Make a spherical selection surrounding the ligand in PDB structure *1MVC (See earlier
example).

« Click on the Filter graphical selection button.

* Click on the Res tab

« Select His, Asn, GIn and Pro residues.

Filter selection button

: IAlorn I Neighbors ]

;, by type

[T ala [ cys [ phe

v his [ ile [ leu

vV asn ¥ an [ arg

-tetrameth

[ wal [ tp

_+l by secondary structure

Is 4 heade

Reload | Close

NOTE: Only amino acid residues in the current selection will be available in the Filter.

Display the selected residues in wire format.

» Change the selection from Atom to Residue.
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Click and hold

i g Molecules

i % Objects

« Select the wire representation button in the display tab.

17.2.5 Propogating a selection to all atoms in a residue.

Sometimes it is useful to propogate a selection to all atoms in a residue. For example when selecting the
residues surrounding a ligand within a certain angstrom radius the selection will only pick up certain atoms
of a residue. The button shown below can be used to propogate the selection to all atoms in a residue.

Propagate selection to all
atoms in residue

I

R ¥ QW

17.3 Generating Fully Interactive Slides for PowerPoint and
the Web Tutorial

D T Moall Molirownar 31 2o [Mewfrnject * (1 sbject)

1. Click on the Load a kinase structure from the PDB. ‘

“Search” tab

]

o 3. Click on the search button
' v and a table of hits will be
2. Enter displayed

search string
lllstll

4. PDB stucture is

automatically listed
inthe ICM

Workspace and
displayed
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*H9e 3 IR0 sREQ A0 X
Abe
o
a
1+
a
-]
1. Right click
here and
select
“Convert
PDB”
o 0= Glela]e) =

2. Undisplay
the sulfate

molecule by
clicking here

Convert the structure from PDB format
intoan ICM object.

® WO+

LA

2. Enter the
options as
shown and
press OK.

Prepare the 1% slide: Orientate the
structure in the graphical display.

4. Undisplay the
default molecule

3. Undisplay
the default

1. Use these

molecule annotations by
labeling by clicking here buttonsto
clicking here rotateand
move the

structure.

408
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. Make the 1% slide: A view of the first
e\ subunit with ligand displayed .

M4 e ot | (B 5 E S |- e vt 4

- 2. Note: Slide is
e listedin the ICM
15 Workspace

o
1. Click here
tomake a
. slide
e e <

n 0

uHe0bDr o+

Make the 2" slide: Center on the
glycine rich loop and color.

1. Click here to

expanddisplay to

sequence level.

4. Click on the color
panel. 3. Click on the center
button.

2. Click and drag over
glycine rich residues
to select them.

5. Click here to add
rocking and or rotation.

6. Click here
to make a
slide

17.2.5 Propogating a selection to all atoms in a residue.
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@ Ywen Moalt Molivwwner 3.7 e [MewPonject * (1 sbject)

T Make the 39 slide: Ligand binding

*ua

e PR a0 pocket surface colored by property. S
e - .
........ *
P z
a: 3. Right click here =
and select
pocket/receptor
pocket.

2. Right click
here and
select
center.

1. Display
ligand.

4. Click here
to make a
slide

Prepare HTML text for the molecular
document. =
-;_
an o
: =
o >
- 3 2. Click on the s
— Html tab.
E
'8
Q proto-oncogene serreBrecnne groter knase pen- 1 chal 5 o o B
o net ™
3. Enter name
of document. ,
- -
25
;? L L ) = . T3 o, 3 W
410
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o Add text to the Html document (1). |
Leele = Ji:xmxmm.dox
¥ .. Pesl LA i |BEE B € | RIrme) | K ) ?
— 2. Right click in the .
- white space select >
% Edit. a

e Add text to the Html document (2). F
LSEG T S IN mEEQAK

X |20 20D « e WS B O | mrreme) | Xl aje .

- @ % remi Cocmeres +

@ shoe N0 PP @V BUDE Y X *

BIVUGCE s eNERNEEaR v =

: The Crystal Structure of the Pim1 2. Use t_he g

o Kinase formatting B

B

= tools here. -

)

]

1. Type text
here. Make
sureyou are
in Edit mode
(see below)

3. Toggle between View,
Edit and Source mode.
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[ Add a link from the text to a slide.

Shua .
et

W = FIN mEEDAOR
ox/~

BN ppaevmOn e >
B/ o % L o & e v

cture of the Pim1 Kinase

1. Click and drag over
| the textyou wantto
make into a link

« mevbDr WL+, 0

2. Click on
the camera
button

NOTE: You can also
link to external
websites oradd an

ICM script

3. Use the drop
down button to find
the slide

17.4 Ligand Binding Pocket Analysis Examples

The examples covered here include:

Displaying only the residues that surround the ligand binding pocket.
Displaying sequence conservation around the ligand binding pocket
Displaying hydrogen bonds between a ligand and the receptor

17.4.1 Displaying only the residues that surround the ligand binding
pocket.

There is a quick and easy way to do this as described in the Tips section of the manual entitled "Quick
Binding Pocket Display" or you may want to follow the instructions below for a more
user—defined method.

* Double click on the ligand name in the ICM workspace and it will be highlighted in blue.

« Right click on the name and select the Neighbors option.

 Enter 6i¢% (or whatever distance is appropriate for the ligand) for the sphere radius selection.
Green crosses represent selected residues.

« Select type from the drop down menu "same_object_other_chains".

 Convert your selection to a residue selection if you wish using the button shown in the example

below.
» Go to the display tab and select the representation you would like for the residues surrounding the

pocket. Next use the "Invert Graphical Selection" button to select everything else other than the
residues around the pocket and undisplay them by clicking on the representation buttons in the

display tab.

For example if your structure is shown in ribbon you and you wanted to display the surrounding residues i
xstick and udisplay the rest of the structure you would do the following.

« Select the residues around the pocket using the spherical selection method as described above.
* Select the xstick representation button in the display panel
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« Select the invert selection button
« Select the ribbon display button and the ribbon display will be removed from outside the pocket.

Steps shown graphically below for the kinase 1ql6 and the atp ligand.

Step 1: Receptor (1ql6.a) is in ribbon display:

Step 2: Double click and select the atp molecule in the ICM Workspace

—u objects (1 item)

+[lla 281 AKPBG_RABIT
' #lbatp 1 H adenosine-5-triphosphate
1M manganese +2

Step 3: Right click on the selected atp molecule in the ICM Workspace and select Neighbors. Enter radius
and type of selection. Click OK and you will see a graphical selection of green crosses around the pocket.

Step 4: Convert your selection to a residue selection if you wish. You will then see green "R" in the
graphical selection rather than green crosses.

17.4 Ligand Binding Pocket Analysis Examples 413



= b3
8»3
= 7
[

w
E———
Ean
PR

-

:§ Molecules
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Step 5: Select the xstick representation and the residues around the ligand will be displayed.
£ display Y light Y labels  pdb search % meshes % movie

| all ycogens El | LH ’E:i @/ & gl jﬂ

|Toggle Stick and Ball Representationl

Step:6: If you want to undisplay the rest of the receptor outside the pocket use the invert selection button
and then click the ribbon representation button.

Invert selection

|eshes mowdlnvert graphlcal selection I

Jj!_jJ JIFJ_

Remove ribbon display

17.4.2 Displaying the sequence conservation around the ligand binding
site.

Here is an example on how to superimpose the structures of two proteins and display the sequence
conservation around the ligand binding pocket.
PDB Search

« PDB Search Tab 1ql6
* PDB Search Tab lian

{ Tabels Y pdb search ' meshes Y 1

|1 =1 "

« Select both receptors by double clicking on the name of the receptor in the ICM Workspace. To
select two receptors use the Ctrl button or use the shift button to select a range of objects in the
ICM Workspace. A receptor which is selected will be highlighted in blue in the ICM Workspace
and with green crosses in the graphical display.

414 17.4.2 Displaying the sequence conservation around the ligand binding site.



Green crosses indicates that the object is selected in the graphical display

533 2 non-ICM Obj
n nluectx (2 items)

1|a header

Highlighted blue means that the object is selected in ICM Workspace

» Superimpose both structures by clicking on the display tab and selecting the superimpose button.

{Tabels pdb seaich Y meshes Y movie

gl | 13 @ R | 6 | #

Superimpose tool

* Now that the structures are superimposed we can unselect everything — to do this right click and
drag in blank space in the graphical display or double click in white space in the ICM Workspace
or use the unselect button green box with red cross through it.

« Now extract the sequence information from each protein. To do this right click on the molecule

a" of 1gl6 and molecule "m" of lian. and select extract sequences. Once the sequences have bee
extracted you should see the sequence in the ICM Workspace entitled 1gl6_a and lian_m

17.4.2 Displaying the sequence conservation around the ligand binding site. 415



=¥ - RNl

[1] X-Ray, 2404, phosphorylase k

Right click and select Mo =1g6a "o es
extract sequence(s) Bbatp 1Had 19
u b2 1M man Convert PDB...
-EID3 M man o Mesh.
Jlcsod 1H s Load Sui
~-1q|8 header oad Swissprot...
n water (104 it Set SwissName
—= lian [2] Ca-trac Ligand Pocket
"'n m 328A ME Analyze Residue Contacts...
+= g} 32 1 1HH3;!I Optimize hydrogen bonds
+n d133 1H 3" Filter Selection
ilian header Clear Default Display...
-==sequences (1itemr  Edi »
Sequences that have 5-1016_a  1en=281 An

been extracted will
be displayed in the
ICM Workspace

Copy as Pharmacophore
Advanced

Center

Connect to Molecule

Disconnect

Extract Sequence(s]

« Now align the sequences by selecting both

Futeamt L inandliel

sequences right clicking and selecting Align sequence

An alignment will be displayed at the bottom of the graphical user interface.
* Next we need to select the ligand ATP and select a sphere of residues around the ligand. To do

this double click on the ATP molecule in 1ql

6 (batp) in the ICM Workspace. You should see

green crosses in the graphical display. Right click on the ATP molecule in the ICM Workspace
and select neighbors. Enter a value of 6A for the radius. Select all_objects for the type of
selection. Click ok and you should see a cluster of green crosses in the two proteins around the
ligand and selected residues will be highlighted in blue in the alignment.

..##G.G#...V..##...T...#AVK/#ffT.
KEI VlJRRCITHKPTCKEYEWVFI IDVTG
VGSG

Selected residues
around the pocket
are highlighted in
blue in the
alignment and
green crosses in
the display

LSP SVCAAFDTKTGLRVEVKKLSRPF
« Right click in white space in the alignment and select display tools panel.
« In the alignment tools panel select propogate to all sequences.
« Select the "invert" button to invert the current selection.
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« Select the "hide" button to hide the current selection and you will be left with the residues
surrounding the binding pocket in the alignment.

Alignment tools panel

& |
H#AVE.#.......#.4. Selection
fﬁzEIIDVTGGGSFSAEE [v Propagate to ALL sequences
AVIgKLSRPFOSTTHAKK By Consensus % ~]
LY. TM. oG g ] S | e [ b |

Alignment selection tools

NOTE: Please note that all alignments are linked with structure therefore selections can be made in the
alignment. Also as an example structure can be colored according to the color in the alignment which is
useful for identifying conserved regions.

17.4.3 Displaying hydrogen bonds between a ligand and receptor.

NOTE: The method by which hydrogen bonds are calculated is described here in the command line
manual. The GRAPHICS.hbondMinStrength parameter determines the hbond strength threshold for
hbond display. The strength value is between 0. and 2. By changing 1. to 0.2 you will see more weak
hydrogen bonds.

* As an example we will use the PDB structure 1STP. Type 1STP in the pdb search tab and press
return.

* In order to display energy related properties we need to convert the PDB file into an ICM object.
To convert 1STP into an ICM object follow the instructions Converting a Protein into an ICM
Object. In this example, the option "Replace the Original” was selected.

* Display the receptor in wire format and the ligand in xstick.

« Right click on the ligand and select "Neighbors" — Enter 3 Angstroms and Type = Visible. Do not
exclude source (the ligand) therefore remove tick from box entitled "exclude source".

* Select the display tab and then select the Display H-Bond button.

Select the display tab Click on the H-bond button
spiay \ hght Y labels '} pdb seaich Y meshes Y move '\ L
. R o Pt + +
[ ot o 1|74~ @ & al e8| 5l
x| text label
Display and no selection 2l distance JA)

i --distances (1 item) sobdfne
Undisplay P
H-bonds here | hbondpairs '

-l objects (1 item) v sphetes
~.J6 1etn MICM RilA SelSpé\elePenod
Right click here to change Change Color,
H-bond representation Dynamic Hbonds in One Obj

Click and hold on the H-bond button to get
access to other display options
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NOTE: Different options for displaying the H-bond can be accessed by clicking and holding on the
H-bond button in the "Display" tab.

17.5 Working with the Molecular Editor

17.5.1 Draw Chemical

Objective

To sketch the chemical structure of Celebrex a COX-2 inhibitor and save it in an ICM Molecular Table.
Background

In ICM it is possible to not only edit structures that you have read into ICM but also create your own and
E%?tg?.d them to a table, file or a database of structures. All these actions take place in the ICM Molecular
Instructions

« Chemistry/Molecular Editor and the editor will automatically be displayed or click on the button
shown below.

Open ICM Molecular Editor

POB O (€ i B
nonq& H.EI?‘ '..I
Y pdbsearch Y meshes Y movie

~ I |0pen ICM Molecular Editor %
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» Draw the Celebrex compound (shown below) within the editor using the rings, atoms and bonds
on the left hand side of the editor. Note more advanced options can be found by right clicking on

either a bond or an atom.

Label compound

‘s ICM Molecule Editor [new file *] Celebrex

Chemical monitor

File Edit View Templates Help

=== I X <AEER Y Q| @rs | K| 6 Gy
Name Yalue e

1 Mohw/eight 381.08 @
2 |HBA 4 D
3 |HBD 2
4 |RotB D
5  |Druglikeness -1.03 O
6 |MoldHf -146.26 O
7 |MolLogP 3.96 O
8 |MolLogS -6.16
9 MolPSA, B3.66
10 |Yolume 315.45
11 |Formula C17H14F3N302!

12 |Smiles Ccleecfeel)clec(C

qu 13 |Bad Groups

LT

i —

+/- --\-b-\""-\-E‘

== N/ \

T 0

/

2 , «| | N

« You can monitor the properties of the molecule whilst drawing it by clicking on the Chemical
Monitor button.

« Label the compound "Celebrex” (see below)

« Once you have finished drawing you can either save the compound as a separate file, convert to
3D in the graphical display, append it to an already existing compound database in 2D or 3D, or

you can save it into a new ICM table.

« In this example we will save it to an ICM table by selecting File/Append to Table and then select
New. Give the table a name such as Cox Inhibitors. A molecular table as shown below will be

displayed.
* File/Quit
/ Cox_Inhibitors \
mol NAME_
Celebrex

Manual References (Web Links)
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Molecular Editor

17.5.2 Edit Chemical

Objective

To edit the Celebrex compound (drawn in the previous example) into a newer COX-2 drug called
Rofecoxib which maintains the Celebrex backbone but with many changes in functionality.

* To edit the Celebrex compound - right click on the sketch of Celebrex in the Molecular Table and
select Edit molecule.

« You can submit the changes to the table by clicking on the red cross (close window button) in the
molecular editor.

« Alternatively you can append the Rofecoxib molecule to a saved sdf file or save as a separate mo
file by using the File Menu in the ICM Molecular Editor.

« If you would like to try the chemical search example below append the file to celebrex50.sdf in
the distribution

[ Cox_Inhibices \
i NeME_ |
Celebrox
A Ly Right click here and select Edit Molecule
N ¥
' @
43 W ¢ ICM Molecule Editor [new file *] Refecoxib EJ@@
‘ Fie Edt View Tempistes Hebp
GosE|acnaaZ2[Q & 0| Kg
c Name | vabae —
S 1 [Motwegh 3406 @
N 1
(0] 12 |HBA 4 >
3 [HeD 0 0
; T
P 5_ Druglikeness 075 O
S 16 |Mokki @)
< 7 |MokooP
el (8 |Mokogs 495 O
! 3 |MoPsa
B 10 |Vohume 29547
H (11 [Formuis C17H14045
7 Smdes CS[elece(ect K100
“: 13 |Bad Geoups
L
47 O
— yd \!
T 0
7
v - p—

Manual References (Web Links)

Molecular Editor

17.6 Chemical Searching

17.6.1 Chemical Similarity Searching

Objective

To find the drugs celebrex and rofecoxib in the chemical table celebrex50.sdf by performing a substructure
chemical similarity search.

Background
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Using ICM you can perform a compound similarity search whereby a query structure will be searched
against a database of compounds. The database can be a compound database already loaded into ICM s
as an SDF file or Molsoft's very own compound database called MOLCART.

Instructions

1. Load the celebrex50.sdf file into ICM (File/Open). This file is provided in the ICM distribution.
2. Chemistry/Chemical Search
3. The ICM Molecular Editor and another menu for query search (on the right) will be displayed.
4.1f a molecule is already displayed in the editor you can delete it by Edit/Select All to delete
5. We will start by seeing if we can identify celebrex and refecoxib from the common substructure
shown below. Draw the substructure query using the Molecular Editor buttons. In this
example you will draw a benzene ring with a single bond to a Sulfur atom.

" ICM Chemical Search: not connected

File Edit Yiew Templates Help Data Source
~ b | O
EE 9 ha s % G’YS RS | K CIE] (¢ Local Tables 9 " MolCart
/ @ Query Options
7 D Database I vI
V4
4 I:l Table celebrex50 v
C O Search Type Substructure v
N O Maximal # of Hits {1000 =
O O Max Distance 0.4 v
F Number of Matches |any v
P [ Match stereo ™ lgnore Salt
S
[~ By Selection [~ # Of Hits Only
Cl
Br Result
¥ t_new_4 v| v Auto [~ &ppend
(| FieldName Relation | Value QUENIREY e EEEE
™ 4ddtoDE | v|
|v Highlight Match |~ Rotate by Match
4 I L' I~ Display as Grid
Exclude list ...
Search |
Text search |

* Select the option Local Tables
* Select Celebrex50 as your database.
* Select substructure search

* Select the other options as shown in the figure above. You can experiment with different values from the
drop down menu.

* Select the Search button.
* A new table will be constructed called resultl with your substructure search results contained in it. If you

added Rofecoxib to the celebrex50.sdf in the previous example your results table should contain 2
hits — celebrex and rofecoxib.
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| celebrex50 Y resultT

mol NAME_

Notes and Things to Try:

» Note your substructure is highlighted in green in the results table.

 Try using the FP finger print option from the drop down Search Type button. A substructure
search is a search whereby only the defined molecule in the query will be searched against the
database. Whereas, a FP search which stands for fingerprint search enables any fingerprint withir
a structure to be searched for in the database. The "Max distance" option is available for use with
the FP search and the "Matches number" option is for use with the substructure search. The optio
you do not require based on your search method will be blanked out. A "Max distance" value of O
means that the search will only identify matches exactly the same as the fingerprint — the default i
0.4. The "Matches number" option allows you to stipulate how many times within a structure in
the database your query can be found.

Manual References (Web Links)

Chemical Substructure/Similarity Searching

17.6.2 Advanced Chemical Similarity Searching

Objective

To use the right click options in the chemical search window to add additional search criteria and find ways
to distinguish Celebrex from Rofecoxib.

Instructions

1. Load the celebrex50.sdf file into ICM (File/Open). This file is provided in the ICM distribution.
Add Rofecoxib to the celebrex50.sdf file as described in the chemical—edit tutorial.
2. Chemistry/Chemical Search
3. The ICM Molecular Editor and another menu for query search (on the right) will be displayed.
4. If a molecule is already displayed in the editor you can delete it by Edit/Select All to delete
5. Follow the search instructions described in the previous example with the following
chemical search substructures:

Celebrex contains halogen atoms and Rofecoxib does not — therefore one way to distinguish the two woul
be a simple filter as shown below.
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A

C
Hydrogens > N
Ring membership  » 0
Ring size > F
Charge » P
|sotope » S

Hybridization » Cl
Connectivity > Br
Attachment point |

X Delete Any
Any aromatic 3

| Value | ] |

Any aliphatic

Any not carbon

Y8 Any Halogen

One of the key features between Celebrex and Rofecoxib is a benzene ring connected to a five—-membere
ring. The difference is that in celebrex the connection point is with a nitrogen atom and in Rofecoxib the
connection point is with a carbon atom. Therefore to retrieve both Celebrex and Rofecoxib in the results
table you would need to right click and select Element/Any (*) and select Ring Size 5 (r5) or to retrieve
only one you would need to specify nitrogen or carbon at the connection point.

£ ©
Element > D

Hydrogens > D

/ Ring membership  » O

Charge > 3

\ Isotope » 4
Hybridization Y ﬂl

Connectivity » 6

Attachment point 7

X Delete It

You can also perform the same query using Ring Membership (R1) or Attachment Point.
Manual References (Web Links)

Chemical Similarity Searching

17.6.3 3D Pharmacophore Searching

Objective Undertake a 3D pharmacophore search of a table containing 3D coordinates.

17.6.3 3D Pharmacophore Searching 423



* File/Open example_ph4.icb (this file is provided in the ICM distribution and therefore can be
found in $ICMHOME or in Windows Program Files/MolSoft

« In this example the 3D pharmacophore has already been extracted from a ligand. To find out how
to generate a 3D pharmacophore see the section entitled Pharmacophore Draw 3D.

« In this example a table containing 3D coordinates is already provided containing 3D coordinates.
The table is called t_3D.

 To run 3D pharmacophore searching right click on the name of the pharmacophore object in the
ICM Workspace and select Search Pharmacophore.

« Select the table t 3D from the drop down list and click OK.

« A table of search results will be displayed.

Right click here

1

ey
B"H phafna Clear Default Display...

P31 i Descipl .
wlps 1 Edft Pescrition.. @Search Pharmacophore [XJ
n p? 1 Edit »

n pg 1 Search Pharmacophore... table To Search In I 3D Ll

--BE tables (1it Advanced » Ok C |
Lt 3D 0094 | _pros |

Sescript (1item @ Center
Lerun Connect to Object

Enter name of table containing 3D coordinates

* You can browse the results by clicking on the table and the ligand will be displayed in the
graphical display.
* Remember you can use the check boxes in column L to lock compounds and overlay them.
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Browse and lock compound in 3D display

t 3D phd_res
mol I NAME_' molid I confid | L | rmsd I score I
chiral,3D->2D 822 189664 0.00469 100
0 = F/D _/
1 o o
AT a

Alieal M LN 224 1an124 NAN7RAR 1NN

Double click to view in 3D

Manual References (Web Links)

3D Pharmacophore Search

17.6.4 2D Pharmacophore Searching

Objective Undertake a 2D pharmacophore search of a chemical spreadsheet.

* File/Open example_ph4.icb (this file is provided in the ICM distribution and therefore can be
found in $ICMHOME or in Windows Program Files/MolSoft

* Chemistry/Chemical Search

 Draw the query as shown below using the

Distance bond —e”
C
N
O
F
P
S
Cl 12
Br 0al”
I
B
H
op
Add pharmacophore —¢* [ Sl b
group v Hydrogen bond donor

« Fill in the query and results option as shown below.
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Data Source

@& @rs K S | & LocaiTatles ﬁ £ MolCar
@ Query Options
D Database I—Ll
] Table t.3D -
¥ Search Type [Substructue |
O Maximal # of Hits 1000 =
O Max Distance 0.4 v
a2 Number of Matches [any v
(Qal [ Match stereo 7 lgnore Salt
I~ By Selection [~ #0f Hits Only
Result
[m v Auto [ Append
+ New Table " Select in Source

7 Addto DB I v |
Relation I Value - I

|v Highlight Match |~ Rotate by Match
I Ll [~ Display as Grid

Search |

Manual References (Web Links)

2D Pharmacophore Search

17.7 How to Work with the ICM 3D Ligand Editor

17.7.1 How to setup the ligand in the ICM 3D Ligand Editor.
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J 1. Read in a ligand molecule or PDB file. l How to setup the ligand in the ICM 3D

T o T o | ala]| of| 955 x| af=s Ligand Editor.

2ol k . Q
o ' 2. Click on the $
3. C|ICk here "ligand" tab ;

8 “
© o o y =]
=. W o)
X %
5. This =
a
symbol | g[S =
means that :
=
this -
maletule selection language or
has been guag
use the drop down
setupas a e
i buttonto find it.
ligand

CUE =DECER

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

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

te00 D Ho+a O

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

- Bb
v~

3a. Identify Pocket Box: S
This option will run the —— =
icmPocketFinder macro. ;
Atable of pocketswill be Gl 4 . {
displayed — click on the 3c. Make Box Around Ato
binding pocket in the g Selection. Use the selection
outputtable to selectit. tools to select the residues

| around the ligand binding
3b. Make Box Around pocket.
B Existing Ligand: If you
already have a ligand
inside the binding pocket
-1 then this is a good option
| tochoose.

L (= [ LS

17.7.2 How to setup the receptor in the ICM 3D Ligand Editor.
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17.7.3 How to change the 3D Ligand Editor preferences.

) 3 unl_rec Molatt ChaminsPss 3618 [NewPreject 7] (3 odjects)
T € » r—

How to change the ICM 3D Ligand
Editor preferences.

o | B Clickdrop | N\
: — i \ \“
' ya S
® g

E:“ ]
-
uv - ¢

-
2. Change
preferences and
click OK

) ' ".—”'" e i

« e ® ¥o+a 0

17.7.4 How to configure the default display in the ICM 3D Ligand Editor.

:u; ~Y M; ‘;(x RS 4 [+ N
o M s «;....- nJg] @ Gr Gy e )r"". w0 Lgnw-0
it ' 1. Click drop down button and
ok , select “Configure”. .
(‘. - | < 7 v
;E o ey 7
= - ¢ <
1a
n ~ e
a
B default
display(s) you
want to view.
s 9w

- [o]X |
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17.7.5 How to display and undisplay the ligand surface representation in
the ICM 3D Ligand Editor.

€) 1 unt_rec Molalt Chamis®re 1.6-5h [NewPosject *] () ebjects) A S .
ST T How to display and undisplay the ligand
FEE QO Y P ix wBWBERAQI X 2
R S8 S e v and receptor surface representation.
5G| 4| asswnil- | o] | @ | [ G-l 2 o 8 ltrea
- P ogen Poch o o)
- y z
B i @
E E =]
"@o-4 1. Click on drop down =
247 { buttonand check or s
Qoy f
25 uncheck” to display .
Q oy - 3
o= | and undisplay surface. -
g \ %
-
u
A
% | o|v|s _J.

17.7.6 How to display hydrogen bonds in the ICM 3D ligand editor.

How to display and undisplay hydrogen
bonds.

- o
B { 1. Click to -
-0 u
;a; toggle on/off =
el hydrogen .
+ b bond display P
s :

s o
%
u
.
4
2
' The coloring of the H-bonds are red
(strong - thick spheres) to blue (weak -
o8 NI GASS thin spheres).

17.7.5 How to display and undisplay the ligand surface representation in the ICM 3D Ligand Ecift9.



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

T = How to display atomic energy circles in
£ 1 mMB«EQ 4 X . .
fanen 2840 the ICM 3D Ligand Editor.

1. Click to
toggle on/off
atomicenergy
circles

Meod P Ho+a O

"W

Good ligand-receptorinteractions 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 s 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

17.7.8 How to display and undisplay hydrogen atoms in the ICM 3D Ligand
Editor.

€ 1und_tig Molnalt Chemmis®re 3.6 1h [NewPrajoct *] () sbjects)
T (o

How to display and undisplay hydrogen

I . | SIG | % 1. Click and O~
e hold here

e D Wotra O

- B2

DA

g
-@e o
-a ’;
Tal’ 3
-] w 4
=]
G oy "
c
L]
¢ s
s ®
ool NOrqaas
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17.7.9 How to display unsatisfied hydrogen bonds in the ICM 3D Ligand
Editor.

IR PeminPrs 3 6 18 PMewProject o) > ° -
S How to display unsatisfied hydrogen
) Yr P IN NENERAQW R
i Y o bonds.

G | assw|- | 0| || ©] | G- .

Unsatisfied
hydrogen bond
donors
displayed as

1 1. Click drop down
arrow and select
“Unsatisfied

~ oD D Hota o0

Hydrogen Bonds” blue sphere :
|
N A
:g %
Bt :
.EA
i
.9 o
Unsatisfied
hydrogen bond
- acceptors
e displayed as red
sphere

o8 NOnGaas

17.7.10 How to center on a ligand in the ICM 3D Ligand Editor.

€D 1enl_sec Matoft ChamistPre 3.6 1h [NewPreject *] (3 sbjects)

How to center on the ligand.

v~
SEE W R PIN wDwBRAQI X

=T

b o | SIG| G| 4x ole|| o | % o] x| 7
o
c
+
%
S
o
o
u
'
- 1
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‘O &
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'r. <
]
=) ~
10
2
o
Q oy
B meshe
,E:
A
88 XOn| 3@ a4/

17.7.9 How to display unsatisfied hydrogen bonds in the ICM 3D Ligand Editor.
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17.7.11 How to begin editing your ligand in the ICM 3D Ligand Editor.

P e S Chty _ How to Begin Editing a Ligand.
rIry }(Xa 1. Click here to display the Edit panel. € ek ok

2]

o m amwceilr | Do | @] G Gk
(o]
+l @ i
a Atoms/Bonds %
w2l 2
y G
Erase >
A
B -
e £ a
2 G
Substituents : 1
Tall Click on the atom :
(2] ]
=T )\ where you want
;E"' ® 1H o to make an edit.
u e3h L
B re

oo No=Gaals

17.7.12 How to undo and redo changes in the ICM 3D Ligand Editor.

How to Undo/Redo Edits ]

r———

QrPIN nBCBRAQPX

amwet |- | | o] | ©f | G5~ | |

Undo and Redo all
your edits by clicking
here.

- 2o D Ho+a 0

\ -
. =
a 3
g .
Pl r
1= L] -]
L cycindes
=
‘O ®
e
Do
e
» k=3 v
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17.7.13 How to add and sample new substiutents to your ligand in the ICM
3D Ligand Editor.

€) S und_rec Melsaft Chamin®rs 3615 [MewProject *] () sbjects)
[

o %4 1. Click here to see the Edit panel.

|G| G| ameml- | o]e]] ©f] g0, o] x| 2

How to add and sample new substiutents
to your ligand.

$e0D0 D BWo+a 0

>
[

2. Choose the

substituent or

atom you want

to use for your

edit :
Click on the atom

)\ where you want

to add the

T EEEEE

substituent

17.7.14 How to sample more than one substituent at a time in the ICM 3D
Ligand Editor.

How to sample more than one substituent
ata time.

1. Click the

substitutentsyou
B want to sample.
: Grey background

meansselected.
Click again to
unselect.

- 200D Bo+a O

positionyou would
like to sample the
substituents

LErTIEEEEE

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

B EE

3b. Click here to display
the substituent

3c. Double click here to
load the full ligand
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17.7.15 How to edit the ligand in 2D in the ICM 3D Ligand Editor.

P e Chamty et How to edit a 3D ligand using the 2D Editor
#H@ W FIN nBCEAAQW
T T e Yok '
o u v | B Gl Gl | cewemls | 0 & | ¢ M ‘_ L -4
©
« 0 c
~ *
| 2] ¢ =

e

- B2

2

R e ] e 1

GosQ o onaly Q4 @

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

Te=~TQ@uomOZA

98 NOn @ as

17.7.16 How to evaluate the SCORE and ligand strain..

€D 1nl_ig Moot ChamistPre 3.6-1h [NewProject *] () odjects 3 table)

S ———

How to evaluate the SCORE and ligand
SHE GO WA P Iix wDwEBERAQP X 2
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e
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a
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—~—
of 24

BeoD P Ho+a O

0 A e o 1=

oNRas

e The lower the SCORE the better the interaction. Please

_mmeiwe e e 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.

99 N Gaals
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17.7.17 How to add an edited ligand to a chemical spreadsheet (table).

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

teod D o+a O

WA

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

- Bb
@

R = OO

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

e G e e oty st How to change the size of the ligand
) FIN BN ERAQW X . .

= D e =ai[s e binding pocket — change purple box
SV | G| seeemer AR Ll n By size.

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

,,,,,

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

oo NOnGaas

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

€ 3 wnd_rec Mebsall Chemin®en 3.6 15 [MewProject *] () ohjects 1 table)
T (8 <

FAIN nEEQAQW X

NN

1 1. Click here
toperforma
minimization

OO MM n @ w G o o 131 28 e

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

-| 1.Click here =

tore-dock

Click here to display
conformation

LD A i A i

436

ligand minimization in the ICM 3D Ligand Editor.

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.

e D Wo+a O

“of | 22

. 2. Best energy pose will be

' - displayed by default. The stack
of other conformationsare
listed here.

“ 3

£ s

17.7.19 How to perform ligand minimization in the ICM 3D Ligand Editor.



17.7.21 How to restrain (tether) atoms during docking.

How to restrain (tether) atoms during
docking.

2a. Select the
{ drop down
buttonand select
3. Click on the “Restrain Ligand”
re-dock '
button

1. Select the
) atomsyou wish to
d tether

2b. Restrained
atoms will have
ared cross
through them

o8 NOra@aq

17.7.22 How to screen databases of chemical substituents.

) 3 unt_tig Moot CheminPsn 3615 [ewProject *] [J odjects 1 1adie)
e € S

T I How to screen a database of substitutents.
(] 4*5:1".-‘4”‘-';),10‘\

- an

A 2. Click on the
RN “Advanced” drop

down buttonand

select “Find Group”

- ;‘;:v o0 D wo+a 0

3. Select whether
you want to
calculatea Score for
the substituentor
the whole database.

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

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

L+15
and their Score and Substructure
Score will be displayed

3c. Double clickhereto | J= B
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17.7.23 How to sample linkers between two chemical fragments.

How to sample linkers between two
chemical fragments.

2. Click on the
“Advanced” drop
down button and
select “Find Linker”
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1. Select two teminal
atomsto link.
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)
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17.8 How to Superimpose Chemicals

17.8.1 How to Perform Rigid and Flexible Chemical Substructure
Superposition.

438 17.7.23 How to sample linkers between two chemical fragments.
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17.9 How to Generate Plots and Histograms

17.9.1 How to make a histogram.
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17.9.2 How to make an X-Y scatter plot.
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17.10.2 How to apply a QSAR prediction model.
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