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Crystallization is the limiting step in X-ray structure determination of biological macro-
molecules. As crystallization experiments can be largely automatized, the diversity of precipitant 
solutions is often the determinant factor to obtain crystals of high quality.   
 

Technology 
Scientists from the Max-Planck-Institute of Biophysics have developed two novel 96-well screening kits 
for protein crystallization: 

• The ethoxylate screen is centered on three ethoxylate-based organic polymers as precipitants 
and various additional additives to promote crystal growth. 

• The pentaerythritol screen is based on two pentaerythritol polymers and various additional 
additives to promote crystal growth. 

The crystallization screens were tested on various non-standard proteins from bacteria and archaea 
and allowed the structure determination of several never-characterized proteins. The crystals frequently 
diffracted to a higher resolution than those obtained with commercially available screening kits (Figure 
1). Moreover, crystallization hits were rarely similar among the different precipitants and, in comparison, 
with already available crystallization screens. Hence, the presented crystallization screens are an 
efficient tool to complement other screens and to maximize the likelihood of growing crystals suitable 
for X-ray structure determination.  

Figure 1: Best diffracting crystals obtained with the ethoxylate polymer-based screen. 
   (a) DCCP (1.6 Å), (b) S-25-PT (2.1 Å), (c) BCR-QONP (2.5 Å).  
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reflects the extremophilic origin of some of the tested proteins and their accompanying
protein stability and rigidity at non-neutral pH values. The statistically most successful
solution was, however, obtained at a near-neutral pH with a composition of 35% GEPT
2600, 0.1 M HEPES, pH 7.5 and 0.2 M (NH4)2SO4, resulting in five hits. For the applied
proteins, the propensity to crystallize did not appear to be influenced by size but rather by
the optimal growth temperature of the host organism (Table 2). The crystallization rate of
proteins that originate from thermophilic organisms (M. thermoacetica and M. shengliensis,
optimal growth temperatures of 50 �C) is higher than that from mesophilic species (Table 2).
However, it is worth mentioning that a larger fraction of the thermophilic proteins is pre-
pared from natural sources and not through heterologous expression. The impact of this
factor on crystallization has not yet been explored.

Figure 2. Best diffracting crystals for three proteins grown with the ethoxylate polymer-based screen.
(a) DCCP (1.6 Å), (b) S-25-PT (2.1 Å), (c) BCR-QONP (2.5 Å).

Our results again demonstrate the importance of using multiple crystallization screens.
The newly developed ethoxylate-derived screen (Table 1) exhibited a high crystalliza-
tion success rate and resulted in many crystals with good diffraction, which allowed the
structure determination of several non-standard and never-characterized proteins. The
ethoxylate-based screening kit is approximately as beneficial as other established commer-
cial screening kits without apparent overlap. It is therefore a suitable tool to complement
other kits to maximize the crystallization success of proteins, thereby indicating that the
search for new precipitants for crystallization is still possible and worthwhile.
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