Core Research Facilities at GSU

The Advanced Biotechnological Core facilities at Georgia State University hosts a series of analytical and quantitative tools that gives both the academic researchers within the university and local industry the capability -as well as the technological expertise- to pursue their research goals.  Specifically, this Core provides a wide array of equipment and facilities dedicated to imaging biological samples from the atomic to the macroscopic levels, including light and fluorescence microscopy, as well as scanning and transmission electron microscopy. This Core is staffed by up to five, full-time Ph.D. and Masters-level research technicians who provide service and expertise in Flow Cytometry, DNA Sequencing and Genomics, and Proteomics, to name a few areas.  Two 3100 Genetic Analyzers (Applied Biosystems) are the instrumental backbone of the DNA Sequencing facility, with each providing an automated capillary electrophoresis system that can separate, detect and analyze up to 16 capillaries of fluorescently labeled DNA fragments in 1 run. The 3100 Genetic analyzer analyzes DNA using sequencing and fragment analysis. GeneChip® arrays enable scientists to attain ambitious goals from identifying genetic variations associated with disease to discovering new drug targets. A 4800 Plus MALDI TOF Analyzer and 2-D Electrophoresis equipment form the backbone of proteomics services at GSU.  
The Biological Imaging Core at Georgia State University lends support for a wide range of research interests, including light and fluorescence microscopy, as well as scanning and transmission electron microscopy.  This Core consists of several facilities and instruments:

· Electron Microscopy. Electron microscopes include Leica s420 and LEO 1450vp SEMS and LEO 906e TEM. Cryo-based techniques and X-ray microanalysis are also available.

· Confocal Imaging. Two Zeiss 510 Laser Scanning Microscopes and additional NT-based workstations are used to acquire and analyze high-resolution images of living or fixed fluorescent specimen. One of the microscopes has a Ti-Sapphire laser for multiphoton excitation. The other system has an ultraviolet laser. Both are also equipped with visible light lasers.

· Reconstructive Deconvolution Microscopy.  A Delta Vision Imaging System allows the user to image material in 4D at high resolution (6.7 mm pixels) with a MicroMax 16 bit CCD camera. Delta Vision applies sophisticated algorithms to remove out of focus light and reassign refracted light to the calculated point of origin. The result is an image with a broad dynamic range of signal and stunning detail. This system is equipped with DIC optics, allowing the user to combine DIC and fluorescent light microscopy.

· The Scanning Atomic Force Microscope is a scanning-proximity probe microscope, which does not use lenses, rather it works by measuring a local property -height, optical absorption, or magnetism- using a probe or "tip" positioned proximal to the sample. An important feature of AFM is the very high-resolution images of various sample properties.
· Imaging Photography. Digital systems are available for image collection using light, fluorescence and electron microscopy. Other imaging equipment housed in the facilities include X-ray film processing facilities, the Phosphoimaging facility coupled with high level scanning and computer facilities that enable on-site processing and superior reproduction of scientific material.
The Mass Spectrometry Facility at Georgia State University is a research resource to provide modern instrumentations and expertise in the analysis of chemical and biological molecules with state-of-the-art mass spectrometers. The Facility operates five instruments including a Waters Micromass  Q-TOF micro (ESI-Q-TOF) with a Waters nanoAcquity UPLC- and an alliance HPLC, an ABI 4800 MALDI TOF-TOF analyzer, a Shimadzu QP5050A GC-EIMS , an ABI API 3200 (ESI(APCI)-Triple Quadruple) with an Agilent 1200 HPLC  and an Agilent 1100 series II LC-CE-MSD.  The Facility can usually perform routine low-resolution analysis by EI, CI, ESI, APCI and MALDI of small organic molecules and large biological molecules such as peptides, proteins, nucleic acids, lipids, oligosaccharides, polymers etc.  The Facility also routinely conducts exact mass and elemental composition determination, tandem (MS/MS) experiments and HPLC separations with MS detection as requested by researchers.

Georgia State University’s High Field NMR Facility houses Varian 500 MHz and 600 MHz Inova spectrometers.  Both instruments have gradient and triple resonance capabilities. The Facility also operates a Varian Unity+300 MHz instrument, Bruker Avance 400 MHz, 500 MHz and 600 MHz spectrometers with a cryoprobe for the 500 MHz instrument (TXI with z gradient), and a Hitachi R-1200 60 MHz continuous wave NMR spectrometer.

The Culture and Fermentation Core at Georgia State University includes "state-of-the-art" computerized New Brunswick 30 litre and 150 liter fermenters, with temperature and pH controls, cell harvesting capacity, and a large scale (up to 1 kg of cells) homogenizer and Dynamill Cell disruptor. The centralized facility also boasts a 3 Litre pilot fermenter/chemoststat. In addition the facility includes a novel, recently patented, centrifugal fermentation facility
The High Performance Computing Facility at Georgia State University supports the deployment of cyberinfrastructure for research computing, including high performance computing, grid computing, data storage and research networking. Georgia State's core research computing resources include IBM System p5 575 with POWER5+ processors and IBM Cluster 1350 with Intel® Xeon® Quad-Core processors designed for a broad range of supercomputer application environments, including industrial design and manufacturing, financial services, life sciences, government and education.  In addition, GSU is a partner in the Southeastern University Research Association’s SURAgrid consortium that harnesses the power of heterogeneous computing systems located at multiple colleges and universities with the goal of creating a single, virtualized system that enables researchers from participating institutions to run advanced scientific applications that require massive computational capabilities.

The Instrumentation Shop located within the Dept. of Physics and Astronomy provides design, construction and repair needs for research equipment to investigators at GSU.  The shop can provide customized, innovative designs, machining and fabrication of basic to more advanced research equipment allowing investigators greater freedom and convenience for putting innovative research ideas in to practice. 
