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of these experiments in a manner that is compatible with 
the current high throughput crystallisation (HTPX) robotics 
available at the EMBL Hamburg outstation. The additional 
opportunities for crystal detection using ANS-based 
fluorescence are also now available for external users who 
wish to submit their samples to the EMBL HTPX.
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D-xylose isomerase, which causes the isomerization of 
glucose to fructose, has a large market in the food industry 
because of its application in the production of high-fructose 
corn syrup. In order to fully understand and control the 
activity of the protein a good knowledge of the structural 
response of the protein to changes in the environmental 
conditions is necessary. Since proteins function in aqueous 
media and nearly half of the volume of protein crystals is 
occupied by water, protein-water interactions are of great 
interest. 
We have now identified a dehydration-induced phase 
transition in D-xylose isomerase from streptomyces 
rubiginosus. The transition, characterized using both 
powder and single crystal diffraction, occurs at room 
temperature for relative humidity around eighty percent. 
After the transition, the crystal recovers its crystalline state 
and diffracting power. The symmetry is reduced from space-
group I222 to its subgroup P21212 but the effects of this 
symmetry break on the structure are subtle. The decrease 
of the unit-cell volume by more than 15 percent produces 
more pronounced and interesting structural rearrangements 
in the crystal.
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Insulin is a polypeptide hormone, produced by the β-cells in 

the pancreas, that regulates carbohydrate metabolism and it 
also takes part in the metabolism of fat and proteins. Insulin 
is structured as two polypeptide chains, chain A consists of 
21 and chain B of 30 amino acids. Bovine insulin differs in 
sequence from human insulin at residues A8, A10 and B30. 
There are three forms of insulin hexamers. These forms of 
insulin are used in therapeutc preparations for the control 
of diabetes. 
The crystal structure of T6 bovine insulin  was described by 
Smith et al in 2005 [1].  It has been known for many years 
that native insulin is in the T3R3 form in the crystals grown 
in high chloride ion concentrations [2].
This work presents crystallization of two bovine insulin 
derivatives: in high iodine and bromine concentrations. 
Structural investigations on bovine bromo- and iodo-
derivatives show that these halogen atoms are bound to 
the zinc ions. Crystals were grown by the hanging drop 
vapour diffusion crystallisation method. Single crystal 
diffraction data were collected on laboratory instrument at 
100 K. The investigated insulin derivatives belong to the 
R3 rhombohedral space group with cell parameters a = 
79.73 Å,  c = 36.34 Å and a = 79.25 Å,  c = 36.97 Å for the 
bromo- and iodo-derivative, respectively. Conformation of 
the insulin molecule and coordination of Zn-ions will be 
discussed.
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Proteins containing a conserved SET domain catalyze 
the methylation of lysine residues on histone tails, and 
influences chromatin structure. The SET-domain proteins 
of Arabidopsis can be grouped in the same evolutionarily 
conserved subclasses as found in Drosophila and mammals 
[1], i.e. E(Z), TRX, ASH1 and Su(VAR)3-9, that have 
specificities for different lysine substrates. Different SET 
domain proteins may also differ en product specificity, i.e. 
they can add one, two or three methyl groups on a given 
lysine residue. The structures of more than ten SET domains 
have been solved [2], but they do not cover all substrate and 
product specificities. We aim at solving the structure of the 
Arabidopsis SUVR4, for which a novel HMTase specificity 
was demonstrated in that monomethylated histone H3K9 is 
its preferred substrate in vitro [3], and for ASHH1 and ASHH2 
of the ASH1 class. For the latter two Arabidopsis proteins 
HMTase activity against H3 has been demonstrated. 
Although the specific target lysine(s) and product specificity 
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have not been identified yet, ASHH1 and ASHH2 have 
been suggested to add monomethyl and trimethyl to H3 
K36, respectively, [4]. In order to determine the protein 
structures, SET domain proteins (ASHH1, SUVR4) were 
overexpressed in E. coli BL21 cells and purified by Maltose 
affinity chromatography. After the first step purification, the 
protein production was relatively high; ~ 50 mg of protein 
from 1.5 L induced cells. The proteins were further purified 
by using Ion-exchange chromatography and Size-exclusion 
chromatography and we are at the moment ready to start 
crystallographic process to determine the structures.
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Crystallisation remains the rate-limiting step in protein 
structural determination due to the large number of 
variables that must be systematically adjusted for optimal 
crystal formation. Typical parameters which influence 
crystal growth include the temperature, the concentration, 
purity and nature of the protein in question as well as the 
concentration and nature of other chemical components 
normally used such as buffers, additives and precipitating 
agents [1]. 
Over the last 20 years, numerous efforts in order to make 
crystallization conditions more tractable have led to a 
number of novel crystallisation conditions screenings 
and crystallisation strategies [2, 3]. A particularly 
useful method to grow protein crystals is the counter-
diffusion. This technique is based on the diffusion of 
both precipitating agent and protein in opposite directions 
thereby generating a supersaturation wave across the growth 
chamber. This supersaturation wave effectively screens 
different crystallisation conditions of progressively lower 
supersaturation values while travelling along the crystal 
growth chamber [4].
This work describes the screening of crystallisation 
conditions for 40 proteins using the counter-diffusion 
technique. The experimental set up involves the use of 
very thin capillaries (ø  =  0.1  mm) within the Granada 
Crystallisation Box (GCB) [5], commercially available from 
Triana Science & Technology. One of the many advantages 
of using such thin capillaries is that it greatly reduces the 
amount of protein solution needed for each single screening 

experiment to as little as 300 nanolitres.
We have analysed the effect of the pH in combination with 
the most frequently used precipitating agents, namely, three 
polyethylene glycols of varying molecular weight (PEG-
400, PEG-4000, PEG-8000) plus ammonium sulphate on the 
crystallisation of 40 proteins. Additionally, we have tested 
whether the use of a mixture of the three PEGs has the same 
effect on the crystallisation that any of them separately. The 
results of the different screened crystallisation conditions in 
terms of the success of crystallisation and crystal quality (as 
determined by X-ray diffraction) are discussed.
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LMB scientists can undertake initial crystallization 
experiments and also crystal condition refinements for each 
new protein sample using automated protocols [1]. The 
LMB protein crystallization facility is high-throughput and 
includes various robots (at room temperature and at 4°C). 
The protocols are straightforward and setting up plates is 
easy. This enables LMB scientists to operate independently.  
This is crucial when targets are difficult to crystallize and 
many rounds of screens are required to test new constructs, 
like for the cell division protein FtsQ [2]. The standard 
initial screening protocol is comprised of 17 MRC sitting-
drop plates pre-filled with a wide variety of commercially 
available screen kits using the Genesis workstation (Tecan). 
Process is fast and requires only small volume of protein. 
The 17 plates are set up within an hour using 272 µl of 
sample (for 100 nl drops of the target protein and mother 
liquor) on the ScreenMaker (Innovadyne) or the Mosquito 
(TTP LabTech). About 10,000 plates a year are set up 
for initial screening alone. Refinement, custom matrices 
and scale-up screens are made in any type of plate. A 
refinement screen in MRC plate is made in three minutes 
on the Sciclone i1000 workstation (Caliper) with a custom-
made in house SBS footprint reservoir (commercialized by 
Swissci) containing stock solutions.
New methods and tools are continuously developed and 
integrated into our crystallization facility. For example, The 
MRC multi-wavelength imaging system allows assessment 
of crystals regardless of clarity of the drops. The LMB 
screen database [3] is a Web based tool to perform basic 
data mining about the initial screens. To further aid users 
in the optimization of difficult crystallization conditions, 


