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Molecular replacement with Phaser is an 
immensely powerful method for phasing 
macromolecular crystal structures. For template 
models with a sequence identity of greater than 
30% to the target and suitable model editing 
methods [1], Phaser will usually succeed in 
generating a clear solution with a translation 
function Z-score (TFZ) greater than 8, a value 
that invariably indicates a correct placement 
[2]. Nevertheless, pushing the boundaries of 
phasing by molecular replacement with poor 
template structures will always result in a class 
of problems for which there isn’t a clear solution 
from Phaser. The question of what to do in such 
cases is being addressed by incorporating Phaser 
into extended pipelines that use high convergence 
radius refinement and model building methods 
such as Rosetta [3] or Morphing [4] to distinguish 
correct from incorrect solutions from a list of 
potential solutions from Phaser. Fragment based 
approaches to molecular replacement, for which 
the signal to noise in the translation function 
is extremely low, pose particular problems for 
refinement and model building due to the very 
poor phases from the incomplete and/or inaccurate 
initial (sub)structure. For these cases, techniques 
traditionally associated with experimental 
phasing such as density modification and direct 
methods can be used to dramatically improve 
map quality and pull solutions from seemingly 
hopeless initial Phaser results [5,6].
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