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Fixing register errors and filling-in 
missing loops
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In register errors the backbone fits, but the residues are shifted out of 
sequence. Loops often need to be manually corrected or completed.

Building the solvent structure – discrete 
water molecules and networks
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The water network needs to 
be chemically plausible. Water 

molecules without plausible 
connection to protein or other 

solvent atoms are probably 
noise and should not be placed.  

How many water molecules can we 
expect?
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The water network needs to 
be chemically plausible. Water 

molecules without plausible 
connection to protein or other 

solvent atoms are probably 
noise and should not be placed.  

Building the solvent structure – discrete 
solvent molecules

Many solvent 
components from 
the crystallization 
cocktails can be 

discrete  
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Building the solvent structure – discrete 
ligand molecules
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Binding sites are by nature designed to bind something. They will grab 
anything in the crystallization cocktail – and high concentration will 

further increase occupancy. Chemical plausibility and excellent electron 
density are a must for ligand studies!  

Polishing the model: NQH flips and 
correlated split side chains
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NQH normally cannot be 
positioned based on 

electron density alone. 
Programs like 

Molprobity return  
flipped residues based 
on chemical plausibility.  


