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Modelling

RMSD:
Two structures being compared can be experimental or predicted models

The root mean square deviation
(RMSD) is the measure of the
average distance between the
backbones of superimposed proteins.
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Modelling

Accuracy of homology modelling is proportional to the level of pairwise sequence identity 
between the protein of unknown structure and its target of known structure. For high levels 
of identity, CPU time is the major constraint, for lower levels, loop regions become a 
problem (and thus the quality of the model). Below 40-50% sequence identity errors in the 
sequence alignment become fatal. Below 25-30% sequence identity, fold recognition 
(threading) techniques have to replace (or complement) the sequence alignment 
procedure.



  

Modelling

The first step in predicting the structure of a protein is a pairwise BLAST
search of the protein structural database (PDB).

This is important for two reasons:
• The BLAST search will find any highly similar structures and in this
case the alignment and modelling will usually be fairly easy.

• In addition a BLAST search can often give clues to the structure of
the entire protein - is it likely to have a signal peptide, trans-membrane
helices? How many domains might it have?

It is important to consider splitting the target into domains at this point. We can
predict the structures of separate domains we are not good at orienting the
domains.

Detecting Templates with BLAST



  



  

Modelling

Homology Modeling

Lateral chains(rotamers)

Loops modeling

Evaluation of the model



  



  

If no similar PDB template exists …

If no template can be found with BLAST, the structure 
prediction process is more complicated.

As a start we can use more complex sequence search methods 
(PSIBLAST, FFAS, HMMs).

If these methods fail we will have to use fold recognition 
methods to find a remotely related template.

If fold recognition methods fail to find a template, the protein 
can still be modelled ab initio.

However, with each step the reliability of the prediction 
decreases.
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