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Analytical/Assay Core – Barbara Alexander (balexander@umc.edu)

The Assay and Analytical Laboratory, located on the fourth floor of the Arthur C. Guyton Research Center, is operated by the Department of Physiology and Biophysics. Supported by a knowledgeable staff, the facility provides support for various radioimmunoassay, enzyme-linked immunoassays (ELISA), molecular, and chemical analyses. These facilities and services are available to faculty at UMMC and other educational and research institutions for a service based fee. 

Analytical Ultracentrifuge Core – John J. Correia (jcorreia@biochem.umsmed.edu)

The Analytical Ultracentrifuge Facility is located in the Department of Biochemistry, G208-G209, in the Guyton Research Building. The facility includes a Beckman XLA Analytical Ultracentrifuge equipped with absorption optics, an AVIV FDS system for fluorescence detection, an Anton Paar DMA 5000 for density measurements, and an Anton Paar AMVm micro viscometer. 
Analytical ultracentrifugation (AUC) is a biophysical technique for investigating the hydrodynamic properties of macromolecules in solution.  By a combination of sedimentation velocity and sedimentation equilibrium methods one can learn about a molecule’s purity, size, shape or interactions with itself or other molecules.  Thus one can measure association constants for self-association or hetero-associations reactions. Experiments performed as a function of temperature can extract thermodynamic properties of a reaction including enthalpy (H, entropy (S or heat capacity (Cp.  The XLA is designed to collect data at various wavelengths and is thus capable of being selective in observing protein vs. DNA vs. molecules labeled with a colored probe.  It is generally useful for macromolecular interactions in the high nM to mid uM concentration ranges. The AVIV FDS or fluorescence detection system measures fluorescence data by excitation with a 488 nm laser. FDS expands our ability to collect data selectively for labeled or fluorescent probes.  It has an extremely wide dynamic range being able to collect data from the low nM to the high uM concentration range. At low concentrations adsorption to windows and cell walls may necessitate the use of carriers to prevent adsorption.  At high concentrations inner filter effects may complicate data analysis.  AUC is widely used in the biotech industry to characterize antibodies and macromolecular drugs. The FDA is especially interested in purity and stability issues since protein or drug aggregation is known to be a source is severe side effects.
The UMMC AUC Facility was started in 1994 when Dr. Jack Correia received an NSF grant to purchase an XLA. Since that time the Facility has collaborated with numerous investigators and biotechnology companies around the world. The UMMC AUC Facility has been supported as a subcontract on two RO1's from the UMASS group and a resubmission is pending. 

Biomaterials Lab – Jason Griggs  (jgriggs@umc.edu)

Biomedical Materials Laboratories are available for the development, processing, and characterization of a diverse range of materials (metals, polymers, ceramics, composites) with a wide range of properties (physical, mechanical, electrochemical, biological) and at all levels of interest – from atomistic to macroscopic.  Core laboratories include facilities for tissue engineering, histology, computer modeling, metallography, corrosion, wear, fast fracture, fatigue, and failure analysis. All together these laboratories cover approximately 5,500 square feet of the first and fifth floors of the School of Dentistry.

Confocal Microscopy Core – Heather Drummond (hdrummond@physiology.umsmed.edu)

The Confocal Microscopy Core, located on the second floor of the Arthur C. Guyton Research Building, is primarily and equipment core, though all users must be pre-approved and pass through a training course before they are allowed to use the state of the art equipment. This equipment includes a Leica TCS-SP2 laser scanning confocal upright microscope. The system has 3 separate lasers (488/546/633 nm) for use along with 3 standard visible length fluorescence dyes and transmitted light. This confocal microscope is capable of imaging standard fluorescence dyes within the visible spectra including FITC/TRITC, CY2/CY3/CY5, green fluorescence protein variants (GFP/YFP/RFP/DsRed) and several different indicator dyes (i.e. Ca 2+, pH, membrane potential, oxidative stress, etc).  

Capabilities of the Confocal Microscopy Core include:

· Standard confocal microscopy with simultaneous or sequential image collection 

· Line scan and Z-scan modes 

· 10X, 20X, 40X, 40X oil, 60X oil and 100X oil objectives 

· Transmitted light detection 

· Tunable filter 

· Time lapse 

· FRET/FRAP (Fluorescence resonance excitation transfer/ Fluorescence recovery after photo bleaching) 

· 3D Reconstruction 
Equipment Repair – Lane Smith

The Equipment Repair Facility is a locally owned company called Phoenix Technical Services (PTS), which works with the medical center to provide integrated repair and preventative maintenance services on-site. A technician is present at the medical center every Tuesday in room N536. The rest of the week technicians are on call, though they are off-site. PTS is capable of working on a variety of different instruments including large systems and refrigeration components. They also provide limited custom fabrication and modification services.
Genomics/Microarray Core – Don Sittman (dsittman@biochem.umsmed.edu)

Our Genomics Facility is a 750 sq ft. training facility that provides access to specialized equipment typically, but not entirely, associated with microarray technology. This facility was established through a BRIN grant and is currently supported by an INBRE grant to the Mississippi Functional Genomics Network (MFGN, University of Southern Mississippi). 
 
We are primarily a genomics microarray facility, however we have over thirty years of experience in all aspects of molecular biology and quantitative RNA analysis, which we offer to all who avail themselves of the facility. We also provide a mutagenesis service for an at-cost fee. For microarray analysis we use an Agilent 2100 “Lab-on-a-chip” bioanalyzer to assess the quality of RNA and a NanoDrop for quantitation prior to labeling. Although we can directly and indirectly label total RNA with either the Cy3 and Cy5 dyes or the Alexa 488 and 594 dyes, we prefer labeling with capture oligos (3DNA from Genisphere), as they eliminate dye bias. We have also solved the photo bleaching problems associated with Cy5. We acquire our data with a five laser Perkin Elmer ScanArray Express.  We have numerous microarray quantitation and analysis programs (QuantArray, ScanArray, ArrayInformatics, the TIGR programs, Gene Spring and ImaGene- Array Image Expression Analyzer) as well as a dedicated computer workstation for analysis only. The facility and users also routinely consult with Dr. Warren May in the Division of Biostatistics (Department of Preventive Medicine) to help with the statistical component of microarray analysis. He willingly consults and works with all users of the facility in the design and analysis of their data.

Histology Core – Christine Maric (cmaric@physiology.umsmed.edu)

Located on the second level of the Arthur C. Guyton Research Center, the Histology Core serves as a primary resource for the department of Physiology and Biophysics. The Core provides high quality histological services including tissue fixation and processing, tissue sectioning, histology section staining and immunohistochemistry.

LAF – Andrew W. Grady (agrady@umc.edu)

The Laboratory Animal Facilities (LAF) is a centrally administered organization responsible for the care and maintenance of laboratory animals used in research.  The LAF provides the management and resources necessary to maintain full accreditation by the Association for Assessment and Accreditation of Laboratory Animal Care International. Efforts by the Laboratory Animal Facilities are 100% service-based to UMMC’s animal-based research programs. Support functions include daily animal, husbandry requirements, animal quarantine and conditioning programs, animal surgical and anesthetic support, laboratory animal veterinary medical care programs, and regulatory support (IACUC, OLAW, USDA). 

The LAF operates five distinct animal environments on the medical center’s campus.  Animal housing and support space for studies are located primarily in four areas on the UMMC campus:

1.) The Arthur C. Guyton Laboratory Research Building

2.) The Arthur C. Guyton Laboratory Research Center

3.) 8th Floor of the David Pankratz Research Wing

4.) James D. Hardy Clinical Sciences Building.

 

Total animal housing and support areas are approximately 44,000 ft2

Approx. Sq ft. animal care & use:  19200 ft2

Approx. Sq ft. support space:  24800 ft2

 
Arthur C. Guyton Laboratory Research Building
Total gross sq. ft. = 11,604

Net sq. ft. animal housing space = 5,199

The Guyton Bldg. LAF is designed as a conventional resource used for animal housing and support. Adjacent to the animal facility is the central Laboratory Animal Facilities Office. Loading and off-loading docks adjoin a gated courtyard. There are a total of 28 individual animal rooms; a large surgical suite (two operating rooms with prep and equipment areas and veterinary laboratory for supplies & equipment), a feed/bedding storage area, a cage sanitation facility (clean & dirty side), several ancillary storage spaces, and small office and employee break room.  The surgical room has an Amsco gravity sterilizer.

 

Arthur C. Guyton Laboratory Research Center
Total gross sq. ft. = 15,381

Net Sq. ft. animal housing space = 6407

Net Sq. ft. animal imaging core = 1,200

The Guyton Research Center is contiguous with the Guyton Research Building and serves as the primary rodent housing facility for the institution.  Rats and mice are housed in ventilated microisolator housing in barrier or modified barrier areas.  Several suites of rooms are found whereby closely associated studies are housed in the same relative environment.  A total of 21 individual animal rooms are found, as well as an expansive cage sanitation and processing area, bulk sterilization equipment, and veterinary procedural laboratories.  The LAF central administrative offices are located in this area.  The facility includes an animal imaging area with an IVIS Spectrum in vivo imaging system.  Additional space is available for expanded animal imaging equipment.
 

David S. Pankratz Research Wing - 8th Floor Laboratory Animal Facilities
Total gross sq. ft. = 12,358

Net Sq. ft. animal housing space = 4,668

The 8th Floor LAF is utilized for conventional housing, as well as the capability to maintain animals in ABSL-2 infectious disease studies. It is also used as a rodent barrier environment for the maintenance of immunocompromised animals. There are two office spaces for veterinary and facility management, a total of 37 individual animal rooms, a small barrier facility (with a positive pressure entry vestibule and 6 cubicle designs, and a biological safety cabinet which provides a work area), a hazardous material containment area (with negative pressurization and entry vestibule and necropsy room), a large surgical suite (operating room, prep areas, veterinary lab & patient ICU), a feed/bedding storage area, cage sanitation facility (clean & dirty side), several ancillary storage spaces, and an employee break area with shower/locker facilities. Steris/Amsco vacuum sterilizer is in the surgery area.

 

James D. Hardy Clinical Sciences Building
Total gross sq ft. = 1,432

Net Sq. ft. animal housing space = 287

Designated as a genetically altered mouse core facility, this area contains small space for animal housing, a cage sanitation area, and a laboratory space for genetic manipulations.

 

Aquatic Animal Facility
Total gross Sq ft. = 2,818

Net Sq. ft. = 2,681

This area serves as an aquatic housing environment.  Rooms are designed to house and maintain fish species. It has design capabilities for flow-through water systems, raceways and infectious disease challenge.  One adjacent room serves to maintain reagents, supplies and pharmaceuticals.

 

Anatomy Surgical Suite 

(Dept. of Anatomy participates with LAF in management of this room)

Total gross sq. ft. = 505

Net sq. ft. = 505

This facility serves as a neurosurgical operating room.

UMMC has a properly constituted Institutional Animal Care and Use Committee (IACUC), as per the PHS Policy and the auspices of the USDA Animal Welfare Regulations. The IACUC formally meets on a monthly basis. The committee is responsible for overseeing the entire animal care and use program, with special emphasis on animal protocol management, semiannual reviews and inspections, personnel training and related research compliance. The committee is chaired by Susan Warren Ph.D., Associate Professor of Anatomy and has membership totaling 22 persons.
Laser Capture Core – Anne Dautehnhahn (amdautenhahn@psychiatry.umsmed.edu)

A laser capture microdissection system, complete with fluorescence capabilities, is available for all Medical Center faculty researchers through the Center for Psychiatric Neuroscience (CPN). The system was developed by the National Institutes of Health through an intensive collaboration between bioengineering and cancer pathology groups. It provides a method for capturing a single cell or pure multiple cell types from specific microscopic regions of tissue sections, permitting scientists to dramatically increase the sensitivity and accuracy of downstream biological assays (gene expression arrays, quantitative PCR, Western blot, etc.) on discrete populations of cells. The CPN will provide training in the operation of the LCM. 

Mass Spec Core – Richard Roman (rroman@umc.edu)

HPLC/Mass Spectrometry Analytical Core.

The HPLC/ Mass Spectrometry Core occupies approximately 1800 square feet of laboratory and office space in rooms R414, R416 and G477. The core provides the instrumentation and analytical expertise to perform quantitative analysis of a variety of

endogenous compounds including: lipids (prostaglandins, isoprostanes, Cyp eicosanoids), catecholamines, creatinine, carbon monoxide, citrulline assay (NOS activity), steroid hormones and circulating peptides (angiotensin II and Ang1-7). Major equipment

includes four HPLC systems equipped with UV, fluorescence, radioactive and light scattering detectors, two liquid chromatography/tandem mass spectrometer systems (LC/MS/MS), a gas chromatograph/quadrapole mass spectrometer (Voyager® Thermo

Scientific), and a gas chromatography system (Agilent) with FID, electron capture or phosphorus detectors. The LC/MS/MS systems consist of ABSCIOEX QTRAP® 4000 and 5500 systems each equipped with Dionex® HPLC systems and temperature

controlled auto samplers. The 4000 LC/MS system was installed in March 2010 and has been optimized for the identification and quantification of drug and drug metabolites, xenobiotics, lipids and steroids. The 5500 LC/MS/MS system was installed in June

2010 is optimized for proteomic identification of peptides and proteins, quantitative analysis of peptide/protein concentrations and the identification of posttranslational modifications of proteins. The core staff has extensive expertise to develop new analytical procedures and provides instruction in sample collection and storage, extraction and data interpretation.

Molecular Core - David Stec (stec@umc.edu) 
The Molecular Laboratory occupies 800 ft2 of laboratory space in the new Guyton Center. Separate office space (200 ft2) is located adjacent to the Molecular lab. The Core also contains a 300 ft2 HPLC Facility in the Molecular laboratory, which provides sample purification and assays for the measurement of glycol-lipids such as hyaluronan and its metabolites, creatinine, and catecholamines. Current services of the Molecular core include MicroArray hybridization and scanning, RNA isolation including quality control, cDNA synthesis, manual sequencing, and RNase protection Assays. Available equipment includes the following:

Molecular Lab: BioRad iCycler, Spectrophotometers (Milton Roy and Pharmacia), mini-gel and large vertical gel systems (Bio-Rad and Pharmacia), small and large horizontal gel systems (GIBCO-BRL), wet and semi-dry transfer systems for Western blots, power supplies for electrophoresis and electrophoretic transfer (Bio-Rad and ECL), Dubnoff shaking water baths and circulating water baths, plus standard water baths and hybridization incubators, gel dryer (BioRad), microwave oven, thermal cycler for PCR (Geneamp),  Eppendorf and Savant refrigerated microcentrifuges, room temperature microcentrifuges, UV cross-linker, Savant Speed-Vac vacuum centrifuge with vapor trap and vacuum pump, and a microtiter plate reader (SLT Rainbow). The Molecular component of Core C also contains: for image analysis, an Odyssey Infrared Imager (Li-Cor, Lincoln, NE) and Molecular Dynamics densitometer; for luminescence analysis, a Berthold Luminometer; for Real Time PCR, an Icycler PCR machine (BioRad, Hercules CA); and for genotyping, a Thermocycler, horizontal gel electrophoresis apparatus, 250 v power supply, gel documentation system, spectrophotometer, Hybrilinker, microcentrifuge, pH meter, and analytical balance in addition to a Victor-3 multi-label plate reader.

HPLC Facility: three general purpose HPLCs (Agilent 1100, Agilent Technologies, Palo Alto, CA) equipped with detectors for optical density, fluorescence, refractive index and electrochemistry, plus two more HPLCs for ion chromatography (Metrohm), and size exclusion chromatography (Shimizu), and fraction collectors.

Transgenic Core –David Stec (stec@umc.edu)

The Transgenic Core currently occupies 300 ft2 of laboratory space and 1500 ft2 of animal housing space.  It provides microinjection service of fertilized mouse embryos for the production of transgenic mice for the UMMC research community. The core director also provides assistance in the design of transgenic constructs and the genotyping of transgenic mice. Most transgenic mice are made on a B6SJL F1 background, though others are available with the appropriate purified DNA for microinjection.

The laboratory space contains a fume hood, cabinets, and a vibration resistant table (where microinjections are performed). It also contains the following equipment: 

Olympus IX-71 microscope, Bio-Rad XenoWorks Micromanipulation System, Sutter Instruments micropipette puller, Leica MV6 Steromicroscope, Eppendorf Thermal Cycler, Eppendorf 5415R and 5415D microcentrifuges, Eppendorf Biophotometer, Denver Instruments Digital Balance, magnetic stirrers and hot plates, Power supplies and Gel Boxes, 5 cubic foot 370C incubator, Bio-Rad electroporator, refrigerator, 18 cubic foot -20oC freezer, and one IBM computer.
