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Automation of High-Throughput Protein Purification
for X-Ray Crystallography Study
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Advances in genomics research provide valuable information about the composition of proteins, but little about
their structures and most crucially, little concerning their functions. Thus, it is essential to know their three-
dimensional structures and further to understand how and why proteins function as they do. To date, structural
genomics is a field of research that has been established in particular for deciphering of the 3-D structure of
proteins via a high-throughput methodologies and techniques. The critical challenge in the studies of structural
genomics in general, is the availability of milligram-quantity and most importantly high-quality soluble
monodisperse proteins. The choice of protein purification and handling procedures plays a critical role in obtaining
high-quality proteins. In this regard, we introduce AKTA explorer 3D and AKTAxpress workstations that has been
successfully applied to many structural genomics centers, capable of performing multidimensional chromatography.
Various purification strategies, their design and their implementation are discussed in this study.
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Column Conditions Performed Machine
temp.
IMAC-I Binding Wash 1 Wash 2 Elute AKTA explorer 3D
FEE1 | SmL 1 mL/min 5mL/min | 5mL/min | 2 mL/min 4°C
HiTrap Buffer A: 10 CV 15 CV, Buffer A w/250
Ni**- 50 mM HEPES, Buffer A | mM imidazole
Chelating, | 500 mM NacCl, w/20 mM | (collected to loop)
HP 10 mM imidazole, imidazole | — Step 2
10 mM
B-mercaptoethanol
5 % glycerol
EBE2 | HiPrep 8 mL/min 4°C
26/20 (fractionated
desalting collection)
— Step 3
FEE3 | TEV 50 mg sample/1mg protease, 16—24 hours — Step 4 4°C Off-line
protease
IMAC-II Flow through Wash 1 Wash 2 Elute AKTAXxpress
B4 | ImL 3 mL/min Buffer A 22°C
HiTrap Collected to loop — Step 5
Ni*-
Chelating,
HP
EES | Sephadex | 20 mM Tris/HCI 8 mL/min 22°C
G25fine |pH7.5 (fractionated
26/20 XK | 500 mM NaCl collection)
desalting | 2 mM DTT — Storage buffer
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