
Homology Modeling 

GPR120 Model – GPCR Modeling 
GPR120 is a member of the Class A GPCRs. It is gaining particular interest because it 
has been shown to be involved in the insulin-sensitizing effects of omega 3 fatty 
acids as well as inflammation. GPR120 dysfunction is responsible for reduced fat 
metabolism, thereby leading to obesity. 
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Read in the GPR120 sequence 
(FFAR4_HUMAN) from UniProt. 

2 



Read in the the template structure 3P0G. 
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Extract the sequence from the 3D template structure. 

1. Right click extract sequence. 

2. Sequence will 
be displayed 

here. 
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Align the template and query sequence. 

1. Double click and hold the Ctrl key 
to select the sequences. 

2. Alignment will be 
displayed here. 
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Use the cursor keys to adjust the 
alignment so that the key conserved 
residues are aligned and there are no 
gaps in the helices. 
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Homology/Batch Build and Refine. Use the Quick Test method first. 
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You will be notified when the modeling job has completed. 
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The model will be displayed in the ICM workspace. 

1. Model 
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Loop Modeling 

• In this example we will use the high precision 
loop modeling method Arnautova et al Proteins. 
2010, 79:477. 

•  We will model a loop region in Anthrax 
Protective Antigen which contains a proline 
residue where the cis/trans conformation is not 
clear from the available X-ray crystal structures.  

• We will determine the most energetically 
favorable conformation of the proline and the 
neighboring loop residues. 
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Read in two Anthrax Protective Antigen 
structures PDB codes 1acc and 1tzo. 

1. Use the search tab to load 1acc and 1tzo 
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Delete everything except the first 
molecule a in each object. The easiest 
way to do this is to type delete a_*.!a in 
the terminal window. 
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Extract sequences from both structures 
and align. 

1. Right click here 
and select “Extract 
Sequences.” Do the 
same for 1tzo. 

2. Select the 
sequences (hold 
control key and click). 
Then right click and 
align sequences. 
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Select the loop region residues 410-414 
and superimpose. 

1. Click and drag 
over residues 410-
414 to select 

2. Click here to 
display alignment 
panel 

3. Click here to 
Propagate selection 
to All Sequences 

4. Click on the 
display tab 

5. Click on the 
superimpose 
button 
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Observe that Proline 412 is in the cis 
conformation in the high resolution 
structure 1acc and the trans conformation 
in the low resolution structure 1tzo.  

1. Click and hold 
stick button to color 
by object. 

15 



So let’s re-model (1tzo) the low 
conformation structure and see if the cis 
conformation is more favorable…  First we 
need to convert the structure to an ICM 
object. 

1. Right click here 
and select convert 
object. 

2. Choose the 
options shown 
here. 
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Select the loop region residues 410-414 in 
1tzo. Make sure the loop in 1acc is not 
selected. 
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Start loop modeling simulation. 

1. MolMechanics/Sample loop 

2. Choose the “High Precision 
Sampling in Batch” tab. 

3. Keep the options as shown. 
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Background job will run. 
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When simulation has finished – press OK 
to load the results. 
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Display best energy conformation from 
the stack and observe that the best 
energy conformation is the cis 
conformation as seen in the high 
resolution structure 1acc. 

1. Display object and residues 
410-414  in stick 

2. Display best 
energy 
conformation 
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