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In macromolecular crystallography, radiation damage limits the amount of data that can be collected from a single crystal. It  is often 

necessary to merge multiple data sets from one or more crystals, for example multiple small-wedge data collections on micro-crystals, 

in situ room temperature data collections, lipidic mesophase data collections or time-resolved crystallography. Whilst indexing and 

integration of individual data sets may be relatively straightforward with existing software, additional challenges are commonly 

encountered when merging multiple data sets. For novel structures, identification of a consensus symmetry can be problematic,  

particularly in the presence of a potential indexing ambiguity. The presence of non-isomorphous or poor-quality data sets may degrade 

the overall quality of the merged data set. 

To facilitate and help optimise the scaling and merging of multiple data sets, we developed a new program, xia2.multiplex, which 

takes as input the results of data sets individually in tegrated with DIALS [1] and performs symmetry analysis [2], scaling [3] and 

merging of multi-crystal data sets, as well as analysis of various pathologies that typically af fect multi-crystal data sets, including non-

isomorphism, radiation damage [4] and preferred crystal orientation. 

xia2.multiplex has been deployed as part of the autoprocessing pipeline at Diamond Light Source, including integration with 

downstream phasing pipelines such as DIMPLE [5] and Big EP [6]. 

Using data sets collected as part of in situ room-temperature fragment screening experiments on the SARS-CoV-2 main protease, we 

demonstrate the use of xia2.multiplex within a wider autoprocessing framework to give rapid feedback during a multi-crystal 

experiment, and how the program can be used to further improve the quality of final merged data set. 
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