IMPROVEMENT OF FREEZING PROTEIN CRYSTALS BY ACCURATELY CONTROLLED HUMIDITY CHANGES
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Successful freezing of protein crystals is nowadays the need for solving protein structures. In our case of a relevant herbicide target we recieved crystals diffracting in capillary up to 6 Å. In different and widely varied cryo conditions the resolution limit was 8 Å. Measuring the crystals with the free-mounting system [1] at the appropriate relative humidity (r.h.) 91.0 % the crystals showed diffraction up to 3.6 Å. But still we were not able to maintain this quality of the native state after the freezing-step. The controlled drying of crystals with the free-mounting system to 86.0 % r.h. saved the crystal-qualitity. The diffraction range remained the same and intensity only weakened a little. For freezing the crystals were coated in PFPE (perfluoropolyether) under humidity control, taken off the system and transferred to the 100 K N2-gas-stream as usual.

 
The free-mounting system consists of an apparatus for producing a humid air-stream, which is connected via a flexible tube to the crystal holder. The crystal holder has an inner part which carries a magnetic base for mounting the crystal with a standard loop. The humid air flows through a channel of the outer part to the crystal. This air-stream is adjusted accurately in relative humidity and this can be varied in order to improve the crystal quality mostly by drying, which leads to crystal shrinkage.

[1] Kiefersauer, R., Than, M. E., Dobbek, H., Gremer, L., Melero, M., Strobl, S., Dias, J. M., Soulimane, T. and Huber, R. (2000). J. Appl. Cryst. 33, 1223-1230.

