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The crystallophore is a lanthanide complex combining phasing and nucleating properties [1], successfully exploited to produce 
crystalline forms free of crystal defects often encountered by crystallographers such as low-resolution diffracting samples or 
crystals with twinning [2], to generate crystals can from enriched fractions containing several proteins [2] leading to the structure 
determination of a protein complex [3] and to induce nucleation directly from the protein solution, as exemplified by the 
crystallization of hen egg white lysozyme in water [4]. 
Time-resolved Serial Crystallography (TR-SX) allows to obtain structural dynamics information and observe biological 
macromolecules in action by capturing transient intermediates along a biological pathway. [5–8] From an experimental point 
of view, serial crystallography brings new constraints on crystal preparation as it intrinsically requires a large amount of 
samples to make sure to collect a complete diffraction data set. Moreover optimal time-resolved experiments require 
crystalline samples with a narrow size distribution in order to ensure a uniform triggering of the reaction under study through 
the entire crystal volume. 
The nucleating properties of the crystallophore have been challenged for the production of crystals with the appropriate size 
for either SX experiments or electron diffraction of 3D nanocrystals [9]. Moreover, these crystals were generated in the minute 
time-scale opening new opportunities in TR-SX. We will also show the input of crystallophore variants bearing chemical 
modifications to expand the possibility to control the number and size of crystals [10]. Finally, to facilitate crystal detection, a 
crystallophore with optimized imaging property (Fig. 1) completes the toolbox [11]. 
 

 
Figure 1. HEWL crystal co-crystallized with TbXo4PhOMeNMe2 (1mM).   

Transmission imaging (left) and spectral imaging (λexcitation = 700 nm, Plaser=10%) (right). 
[1] S. Engilberge, F. Riobé, S. D. Pietro, L. Lassalle, N. Coquelle, C.-A. Arnaud, D. Pitrat, J.-C. Mulatier, D. Madern, C. Breyton, O. 

Maury, E. Girard, Chem. Sci. 2017, 8, 5909–5917. 

[2] S. Engilberge, T. Wagner, G. Santoni, C. Breyton, S. Shima, B. Franzetti, F. Riobé, O. Maury, E. Girard, J Appl Crystallogr 2019, 52, 
722–731. 

[3] B. Vögeli, S. Engilberge, E. Girard, F. Riobé, O. Maury, T. J. Erb, S. Shima, T. Wagner, Proceedings of the National Academy of 
Sciences 2018, 115, 3380–3385. 

[4] R. De Wijn, K. Rollet, S. Engilberge, A. McEwen, O. Hennig, H. Betat, M. Mörl, F. Riobé, O. Maury, E. Girard, P. Bénas, B. Lorber, 
C. Sauter, Crystals 2020, 10, 65. 

[5] J. M. Martin-Garcia, Crystals 2021, 11, 521. 

[6] T. R. M. Barends, B. Stauch, V. Cherezov, I. Schlichting, Nat Rev Methods Primers 2022, 2, 59. 

[7] K. H. Nam, Current Research in Structural Biology 2024, 7, 100131. 

[8] N. Caramello, A. Royant, Acta Crystallogr D Struct Biol 2024, 80, 60–79. 

[9] C. Sauter, D. Housset, J. Orlans, R. de Wijn, K. Rollet, S. L. Rose, S. Basu, P. Bénas, J. Perez, D. de Sanctis, O. Maury, E. Girard, 
Crystal Growth & Design 2024, 24, 6682–6690. 

[10] A. Roux, Z. Alsalman, T. Jiang, J.-C. Mulatier, D. Pitrat, E. Dumont, F. Riobé, N. Gillet, E. Girard, O. Maury, Chemistry – A European 
Journal 2024, 30, e202400900. 

[11] M. Roux, A. Roux, T. Boukéké-Lespulier, F. Riobé, C. Chapelle, N. Foos, E. Dumont, E. Girard, N. Gillet, O. Maury (submitted). 

Authors acknowledge financial supports Agence Nationale de la Recherche (ANR Ln23-13-BS07-0007-01; ANR GlowCryst 
ANR-23-CE29-0002) and Region Auvergne Rhône Alpes (projects Xo4-2.0 and Crysfrag).  

Acta Cryst. (2025). A81, e462


	The nucleating agents, crystallophores, to boost your crystal production.
	E. Girard1, A. Roux2, N. Gillet2, O. Maury2
	1Univ. Grenoble Alpes, CEA, CNRS, IBS, F-38000 Grenoble, France, 3Univ. Lyon, ENS de Lyon, CNRS UMR 5182, Université Claude Bernard Lyon 1, Laboratoire de Chimie, F-69342 Lyon, France
	eric.girard@ibs.fr
	Figure 1. HEWL crystal co-crystallized with TbXo4PhOMeNMe2 (1mM).
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