Lesson 3a: Homology Modeling
Objective

To make a protein model based on sequence homology. 

Background

ICM has an excellent record in building accurate models by homology. The procedure will build the framework, shake up the side-chains and loops by global energy optimization. You can also color the model by local reliability to identify the potentially wrong parts of the model. 

1. Instructions

2. Edit/Delete All . let us begin with a clear ICM session! 

3. Homology/Load Example 

4. Two sequences (ly6,CD59), one template structure (x) and an alignment (sx) should be loaded. Sequence CD59 is the sequence of the template structure called x. 

5. Homology/Build Model and fill in the table using the drop down options. Warning minimize side-chains may take a few minutes. 
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Lesson 3b: Linked Alignments and Structures 

Objective

To select, display and label the conserved regions of the model. 

Background

Within the ICM Alignment Editor there is a rich array of tools. Some of these tools allow selections between a linked alignment and a structure. The strength of consensus can be changed and selections can be made according to a variety of criteria. There will be an alignment symbol next to a structure in the ICM Workspace if the structure is aligned. 

Instructions

1. Using the alignment from lesson 3a we will display and label the conserved residues between our model and the template in CPK format. 

2. Change the strength of the alignment consensus to 50% in the ICM Alignment Editor. 

3. Type in the consensus you wish to select. For example if you only want to select identical residues between the template and model type in X. Other symbols (such as #) from the alignment consensus line can be entered here if desired. You may wish to play with this and the alignment consensus value. 

4. Click on the Select button and the residues selected will be highlighted with green crosses. 

5. To label the residues select the labels tab and select the label residue button. 
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Lesson 3C: Protein Health 

Objective

To remove clashes from a PDB structure. 

Background

Here we will use a macro that calculates the energy strain (Protein Health) within a protein structure. The macro is based on a paper by Maiorov and Abagyan (1998). The regularization macro will remove any clashes and improve the energy of the structure. 

1. Instructions

2. Edit/Delete All . let us begin with a clear ICM session! 

3. Search and display the PDB structure 1iva (see Lesson 2a) 

4. Convert 1iva into an ICM object (see lesson 2b) 

5. Tools/Protein Health Note red coloring indicates clashes or high strain. Lets remove these clashes using the ICM regularization tool. 

6. MolMechanics/Regularization 

7. Color and display in wire - all clashes should have been removed. 
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Lesson 3d: Crystallographic Symmetry 
Objective

Here you will learn how to build crystallographic symmetry for a PDB structure. 
Background

Most structure files contain some information regarding symmetry such as (i) crystallographic group eg. P2121 that determine N (depends on a group) transformations for the atoms in the asymetric unit and (ii) 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 it is impractical to generate neighbors for the whole molecule due to the high number of atoms in all neighboring molecules. This information allows ICM to generate symmetry related parts of the density or molecular objects. 

1. Instructions

2. To generate symmetry related molecules we first need to read a PDB file into ICM (for an example choose 1crn) 

3. Display the structure and select some residues around which you wish to generate the symmetry related molecules. 

4. Tools/Crystallograhic Cell. 

5. Select the radius around your selction from which you wish to construct the symmetry related molecules. 

6. Tick the create symmetry related molecules box. 

7. Select whether you want the symmentry generated molecules to be merged into the original PDB object. 

8. Select whether you wish for the symmetry related generated molecules to be displayed. The crystallographic symmetry neighbors will be displayed in the Workspace Panel along with the crystallographic cell. For packing analysis and display you can color each symmetry unit a different color: 

9. [image: image4.png]As an example the crystallographic unit cell (purple
box) and symmetry neighbors are shown for PDB
structure 1CRN




Select the Display tab hold down on the wire button and select the color by chain option. 

Lesson 3e: Biomolecule Generator 

Objective

Here we will investigate the biological environment of a virus protein . PDB code 1DWN. 

Background

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 crystal structure rather than the biologically relevant structure. For example, for a viral capsid only one instance of 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 asymmetric 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. 

1. Instructions

2. Read and load the PDB file 1DWN 

3. Tools/Biomolecule Generator 

4. Tick the makeAllBiomolecules box (Warning this may take a few minutes to generate) 

5. The generated molecules will be listed in the ICM Workspace. Each one can be selected and displayed. 
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Lesson 3f: Superimpose Structures 

Objective

To superimpose two structures. 

Background

In this lesson we demonstrate the use of a superposition based upon a sequence alignment. All superposition analyzes can be performed using the button available within the Analyses tab. The example here uses protein kinase structures to superimpose. 

1. Instructions

2. File/Open/Example_Alignment.icb 

3. Read PDB 2PHK 

4. Extract the sequence from 2PHK and then drag it and drop it into the alignment. 

5. Select a region of the alignment around which you wish to superimpose. You can use the propogate to all sequences in the Alignment Editor to make this selection. 

6. Select the Advanced tab and click on the superimpose button. 
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Lesson 3g: Protein Folding and Structure Prediction 

Objective

To use a script to perform protein folding / structure prediction. 

Instructions
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