Lesson 2a: PDB Searching
Objective

To display the crystal structure of a G-protein coupled receptor. 

Background

Using ICM it is easy to quickly search and download PDB files using the .pdb search. tab. 

Instructions

1. Click on the PDB Search Tab 

2. Type .bovine rhodopsin. into the search box and click the button next to it. A table of hits will be displayed at the bottom of the GUI. 

3. Click on the ID field of structure 1F88 to display the structure. 

4. Double click on the head field to display the XPDB structure and fully download the PDB coordinates. 
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Lesson 2b: Converting a PDB File into an ICM Object 

Objective

To convert a PDB file into an ICM object. 
Background

Sometimes it is necessary to have a PDB file in the form of an ICM molecular object. For example, it's a convenient way to list and/or to change a torsion angle (or a series of them). It is also necessary to convert PDB files into ICM objects for ICM functions such as docking. 

Instructions

To convert a PDB file into an ICM object: 

Right click on the PDB file name in the ICM Workspace and select Convert PDB. OR Select MolMechanics/ICM-Convert/Protein
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Lesson 2c: Pairwise Alignments 

Objective

To perform a pairwise sequence alignment between rhodopsin and a GPCR sequence. 

Background

Here you will become familiar with sequence manipulation and pairwise alignment. 

1. Instructions

2. Read the PDB structure 1F88 

3. File/Load/Swissprot and enter 5H1A_Human (human serotonin GPCR). 

4. Now we need to extract the sequence data from subunit a of 1F88. Right click on the 1F88 subunit .a. and select the .Extract Sequences. option.. 

5. Double click on one of the sequences in the ICM workspace (using the ALL tab), hold down the Ctrl key and click on the other . both sequences should now be highlighted in blue. 

6. Right click on them and select Align Sequences. The alignment should be displayed in the alignment editor. 

7. Check the box under the heading .Show secondary structure for. in the ICM Alignment Editor. You may have to scroll down to see this option). The secondary structure of 1f88 is then shown in the alignment. 
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Lesson 2d: Sequence Drag and Drop and the Alignment Editor 

ObjectiveTo add another GPCR sequence to the alignment made in lesson 2c and to improve the alignment within the first helix using the ICM alignment editor. 

Background Here you will become familiar with sequence .drag and drop. and the ICM Alignment Editor. 

1. Instructions

2. File/Load/Swissprot and enter D2DR_HUMAN (Human Dopamine GPCR) 

3. Click on the D2DR_HUMAN sequence in the ICM Workspace and then drag it and drop it into the ICM Alignment. A new alignment will be formed with the 3 sequences (1f88_a, 5H1A_Human and D2DR_HUMAN). 

4. You may need to restore the secondary structure display. Each red bar indicates a helix. There should be 7 in total. 

[image: image4.png]ASN 85 (hover

over the

alignment to
M a0
TR e T L e

+compmnmi

vaxe HRLBNIRLC . . NN
9YLAEPUQFSHLARYHFLL THLGFP INFLTLYUTUQH
~vquIT} GTLIFCAUL CUUARTALE
-yarLLl 1AV1UF LUCHAUSRE
T —

Try shifing the sequence of SH1A and D2DR
fromm left to right to remove the gaps in the
alignment. ASNSS is the only trugly conserved
residue in helix 1 of GECRs.





Lesson 2e: Multiple Sequence Alignments 

ObjectiveTo perform a multiple sequence alignment. 
Background

Here you will become familiar with grouping sequences in the ICM Workspace and performing an alignment. 

1. Instructions

2. Select the sequences from lesson 2d (selected=highlighted blue) 

3. Right click and select delete. 

4. File/Open/zincFing.seq (sequence format files needs to be specified to locate the zincFing.seq file) 

5. Select the sequences tab at the bottom of the ICM Workspace. 

6. Click on the first sequence and then the last whilst holding the SHIFT key. All the sequence names should be highlighted in blue. 

7. Right click on the selected sequences and select the Group Sequences option. 

8. The grouped sequences will be displayed at the bottom of the GUI. 

9. Right click on the sequence name and select Align Sequences. 

10. The alignment will be displayed at the bottom of the graphical user interface.
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Lesson 2f: Boxing Shading and Annotating an Alignment 

Objective

To box, shade and annotate an alignment. 

Background

To become familiar with the ICM Alignment Editor. 

1. Instructions

2. First let us place a red box around the conserved cysteine residues. To do this click and drag over the residues in the alignment. Selected residues will be highlighted in blue. Right click on the selected residues and select .Draw Box. and select a color. 

3. Now try to shade a region of your alignment. Select the residues as before. Right click on the selection and select Custom Color. 

4. Now try annotating the alignment. Select the residues in the alignment in the same way as before. Right click on the selection and select Edit Comment / Line 1. Type the text in the box provided under the alignment. Note the length of text is limited by the length of the selection you made. 
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