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Protein crystallization assisted by the crystallophore.  
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Obtaining crystals and solving the phase problem remain major hurdles encountered by bio-crystallographers in their race to get new 

high-quality structures. The crystallophore, Xo4, is a family of nucleating and phasing molecules based on lanthanide complexes. Tb-

Xo4 was the first molecule of this family to be described [1].  

Results obtained on more than fifteen proteins will be described and will show that Tb-Xo4 is an efficient tool to promote protein 

crystallization. Among these results, we will show that (i) Tb-Xo4 increases the number of crystallization conditions by promoting 

unique ones [1,2] (ii) the crystalline forms promoted by the crystallophore bypass crystal defects often encountered by 

crystallographers such as low-resolution diffracting samples or crystals with twinning [3] and (iii) the crystallization reproducibility is 

largely improved, a particular issue in structure-based drug design. 

Contrary to the dogma that crystallization can only be promoted from pure protein sample, we have shown that crystals can be 

obtained from enriched fractions containing several proteins [3] leading to the structure determination of a protein complex [4]. Even 

more unexpected, the crystallophore is able to induce crystallization directly from the protein solution, as exemplified by the 

crystallization of hen egg white lysozyme in water [5]. 

Finally, we will also present preliminary results on several crystallophore variants showing complementarity with Tb-Xo4 thus 

enlarging the success in defining exploitable crystallization conditions. 

Altogether, crystallophore is an efficient solution for protein crystallization and structure determination in the bio-crystallographer 

toolbox. 
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