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In macromolecular crystallography the initial phases obtained by experimental phasing or molecular replacement 
may not always be sufficiently accurate to produce an interpretable density map. Additional phase improvement 
steps using density modification and/or model refinement approaches may be required. Given the complexity of 
the phase space to be sampled, heuristic global optimisation techniques based on genetic algorithms may have 
their own advantages. 

A sampling of the phase space and phase optimisation using genetic algorithms has been attempted and has 
produced promising results for reflections at low resolution of the data and for the use of the third moment of 
density distribution, skewness, as a target function [1, 2]. 

Here we present a phase optimisation approach using a genetic algorithm with several characteristics of the 
density map as a target function. For two selected test cases with X-ray data to 2.5 Å resolution, we observe the 
development of the density histogram with a gradual shift towards the histogram of the map computed from the 
refined and deposited model. 
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