
Homology modelling best practices



There are exceptions!

Myoglobin - Blue
Hemoglobin - Red

Sequence similarity is <25%
But identity is high.



Online  modelling software (mostly automated)

■ https://swissmodel.expasy.org/ -We will be using this today.
■ https://zhanglab.ccmb.med.umich.edu/I-TASSER/ - One of the highest 

ranked for accuracy of produced models. 
■ http://robetta.bakerlab.org/ - Online version of ROSETTA protein design 

suite (still in Beta, long wait times).
■ https://salilab.org/modeller/ - Very popular and a lot of webservers run 

this.
■ https://modbase.compbio.ucsf.edu/modweb/ - webserver version of 

modeller.
■ http://www.sbg.bio.ic.ac.uk/phyre2/html/page.cgi?id=index – works by 

recognition of conserved folds and also attempts to predict function.

https://swissmodel.expasy.org/
https://zhanglab.ccmb.med.umich.edu/I-TASSER/
http://robetta.bakerlab.org/
https://salilab.org/modeller/
https://modbase.compbio.ucsf.edu/modweb/
http://www.sbg.bio.ic.ac.uk/phyre2/html/page.cgi?id=index
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Note: If you were to click build model 
SwissModel would automatically 
select the template
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GMQE – General Model Quality Estimate (close to 1 is better)
QSQE – Quaternary Structure Quality Estimate (only relevant if 
your model has multiple subunits) 



An example using SwissModel
(automated mode)



A side note on template selection

■ Your final model is only ever as trustworthy as your 
template.

■ Fortunately SwissModel provides you with a PDB code for 
the template.

■ The PDB has its own set of validation metrics that we can 
use to asses the model we wish to use.
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Checking the structure in the PDB
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An example using SwissModel
(automated mode)

Scores below 0.6 are low quality
In this case because two chains were modelled 
there are two separate graphs (one for each chain).



An example using SwissModel
(automated mode)



Cross validate with several other 
templates if possible



Cross validate with several other 
templates if possible

Secondary structure 
is in good agreement!



Secondary structure 
is in good agreement!

Adjusting alignments with DeepView



Adjusting alignments with DeepView

https://spdbv.vital-it.ch/



Adjusting alignments with DeepView



Viewing Ramachandran plot in deepview



Viewing Ramachandran plot in deepview

■ Green crosses indicates 
residues with favored 
dihedral angles

■ Red cross indicated 
residues with unfavored
dihedral angles

■ If most of these are in 
loop regions that is 
acceptable



Validating your model - SAVES

http://services.mbi.ucla.edu/SAVES/



Summary
■ Final model is only as good as the input template.
■ Identity is usually the best benchmark for final quality but 

don’t ignore SS prediction.
■ Always remember to cross check, more models means more 

confidence (for the most part).
■ Try different model tools (my preference are I-TASSER and 

robetta but they are slow)
■ You may need to try several different alignments when 

homology is low – Alignment is the place most likely to 
introduce errors.

■ Always validate! Does your model make chemical sense?
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