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X-ray Crystallography Core Laboratory
The UTHSCSA X-ray Crystallography Core Laboratory (http://xray.uthscsa.edu/), Directed by Dr. P. John Hart, is fully equipped to carry out all aspects of contemporary protein crystallography.  The equipment infrastructure presently includes two complete X-ray crystallography systems:  1) a Rigaku R-AXIS HTC imaging plate area detector with VariMax HighFlux optics mounted on a high-flux MIcroMax 007-HF generator with an X-STREAM cryogenic crystal cooling system; and 2) a Rigaku R-AXIS HTC imaging plate area detector with VariMax HighRes optics mounted on a high-flux MIcroMax 007-HF generator with an X-STREAM cryogenic crystal cooling system.  The improved brilliance of the 007-HF equipped with VariMax optics relative to conventional home lab X-ray sources gives researchers the in-house capability to work with very small or poorly diffracting crystals.  Computational hardware (Intel Quad-core Linux workstations) and software (CNS, CCP4, COOT, d*TREK, HKL-2000, PHENIX, SHARP, SHELX, etc.) are also in place enabling the complete protein structure determination and refinement process to be accomplished in relatively short order.
The X-ray Crystallography Core Laboratory also possesses an Art Robbins Instruments Phoenix pipetting robot for rapid crystallization screening using 96 well sitting drop plates.  The ability to accurately and reproducibly dispense volumes as low as 50 nanoliters dramatically decreases the amount of purified protein needed to effectively sample the vast number of conditions that represent crystallization space.  In addition, the X-ray Core Lab has a Formulatrix Rock Imager 54 networked to the internet, which has the ability to automatically take high resolution photographs of each crystallization experiment in a 96-well plate times 54 crystallization plates.  This instrument enables the researcher to examine each crystallization drop remotely from any computer connected to the network.  Members of the Hart group travel regularly to the National Synchrotron Light Source (NSLS) at Brookhaven Laboratory, the Advanced Photon Source (APS) at Argonne Laboratory, and the Advanced Light Source (ALS) in Berkeley, several times per year as such resources become necessary to reach the protein structure determination goals.
The X-ray core has direct access to the Dr. Hart’s laboratory that is physically located on the fifth floor of the Medical School Building on the U.T. Health Science Center campus.  Major laboratory items include a 17 ft3 -80 °C freezer, two -20 °C freezers, a 4°C chromatography cabinet, three variable temperature floor model incubator/shakers, two microfuges, three Äkta FPLC chromatography systems, various high voltage power supplies and gel electrophoresis setups, a NanoDrop micro-spectrophotometer, and a Varian UV-visible spectrophotometer suitable for analytical work such as enzyme assays and UV melting curves.

Laboratory: The X-ray Facility on the fourth floor of the Medical School Building occupies approximately 725 ft2 reserving 400 ft2 for the enclosed X-ray instrumentation and 325 ft2 for automated crystallization and imaging systems, cryostorage, and crystal incubators.  A 218 ft2 room houses the Macromolecular Structure Computer Lab.  Additional shared facilities include a cold (4°C) room and an equipment room, which includes UV-VIS spectrophotometers, a liquid scintillation counter, and distilled water capability.
Computers:  The laboratory currently possesses seven Dell Intel Quad-core Linux workstations (four are located in the Macromolecular Structure Computer Lab) with two terabytes of networked hard disk space and several Pentium 4 systems to run various lab instruments.  Two Dell Intel Quad-core Windows systems drive data collection on the MicroMax 007HF X-ray instrument.  Additionally, a four terabyte RAID backup system to keeps a mirror of all of computer file systems.
Personnel: The core is directed by P. John Hart, Ph.D., Professor in Biochemistry.  Dr. Hart has over 25 years of in protein chemistry and single crystal X-ray diffraction methods.  The day-to-day operation of the X-ray facility is managed by Alexander Taylor, Ph.D., the Technical Director who performs experiments, resolves structures, maintains the computing cluster and trains faculty and students to conduct independent work within the core facility. Dr. Taylor has 20+ years of X-ray crystallography experience, including post-doctoral training in the laboratory of Nobel laureate Hans Diesenhofer at UT Southwestern in Dallas.

Mission: The X-ray Crystallography Core Laboratory provides state-of-the-art resources to researchers at UTHSCSA, and to external users, enabling the detailed 3-D analyses of biological macromolecules that play important roles in human health. This is a full service core in that it not only offers access to sophisticated equipment and technologies but also offers advice and technical assistance in sample preparation. 
Services/Fees and Contact Information: https://cores.uthscsa.edu/facility.php?ID=21

Investigators preparing grant proposals or manuscripts that involve X-ray crystallography experiments or interpretation of structural data are encouraged to contact Dr Hart or Dr. Taylor for a consultation and assistance. 
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