Summary of the Core Laboratories at LSU Health Sciences Center
LSU Health Sciences Center in New Orleans has numerous core facilities that are available to our investigators.  Operationally, they can be divided into Cores that are run by the School of Medicine, and those that are administered through Departments/Centers.  Regardless of their organization, these core facilities are available to all LSUHSC faculty and staff on a fee per use basis.  These services are also available to outside institutions.  The Cores include:

· Proteomics - 	The LSUHSC Proteomics Core Facility, supported by The LSUHSC School of Medicine and The Louisiana Cancer Research Consortium, offers proteomic services and resources to investigators both within and outside of LSUHSC, and throughout Greater New Orleans.  The facility personnel consult in the design and implementation of experiments for the advancement of investigators’ projects.  The main laboratory occupies ~1300 sq. ft. of laboratory space to house several advanced mass spectrometers, 2-Diminsional gel electrophoresis and 2-Diminsional Liquid Chromatography.  An additional 500 sq. ft. of laboratory space is dedicated to 2-Dimensional gel electrophoresis. 
2-Dimensional gel electrophoresis (2DGE) separates proteins in high resolution to survey the proteome of cells or tissues.  The Proteomics Core Facility is highly experienced in protein extractions from cells and tissues for 2DGE.  Currently, the new generation fluorescence-tag based 2DGE, different gel electrophoresis (DiGE), is the choice of the Facility. DiGE eliminates gel variations by running differentially tagged control and treated samples in the same gel.    The uniquely labeled protein samples are separated using an IPGphor IEF and a Dalt6 PAGE cell from GE Healthcare. Following electrophoresis, a GE 9400 Typhoon scanner image is analyzed with DeCyder image analysis software. This software provides investigators with statistically accurate and sensitive protein quantification.  A GE Ettan spot handling workstation cuts and digests gel spots automatically for sequential protein identification by mass spectrometry. In addition, traditional 2-dimensional gel electrophoresis utilizing the Bio-Rad system (PDQuest software, ProteomeWorks spot cutter and GS800 scanner from Bio-Rad and MultiProbe spot handling system from Perkin-Elmer) is also offered for investigators when needed.
The Proteomics Core Facility possesses two modern tandem mass spectrometers for a variety of analyses.  For protein identification of 2D gel spots, the Proteomics Core Facility utilizes an ABI 4700 Proteomics Analyzer MALDI TOF-TOF mass spectrometer which offers both high throughput (40 samples per hr) and high resolution (< 100 ppm).  The 4700 Proteomics Analyzer can analyze the tryptic digest samples at a low nanogram level.  For the analyses requiring higher sensitivity, the Proteomics Core Facility uses a Thermo-Fisher LTQ-XL linear ion trap electrospray ionization mass spectrometer coupled with an Eksigent 2d nanoLC, which offers high picogram sensitivity.  LTQ-XL LC-MS also is capable of identifying multiple proteins from 1D gel bands of immunoprecipitation samples, pull-down experiment eluates and more.  LTQ-XL is equipped with versatile tandem mass analysis, such as single ion monitoring in detecting expected post-translationally modified peptides.  The staff works with investigators at all levels, including experimental design, data collection, and data analysis, customizing the experiments to the needs of the investigator.
Two additional classic mass spectrometers in the Facility are available to people with samples which require medium sensitivity (ca. sub-mM level).  An Agilent 1100 LC-MSD is an integrated LC-MS system; it is excellent for QC and MW determination of synthetic peptides and organic compounds.  This system and an ABI classic Voyager DE MALDI -TOF mass spectrometer are excellent for simple MW determinations of larger proteins/peptides.
Last year, a Dionex Ultimate 3000 was installed for developing LC-based shotgun proteomics, an alternative to 2DGE-based method.  The LC-based method is complementary to the gel-based method.  Standardized protocols are in development which will offer the identification of proteins in a wider pI and molecular weight range than 2DGE.
An in-house IBM 10-node parallel processor server furnishes the demanding computing speed for database searches.  The Proteomics Core Facility has two powerful database search engines, SEQUEST (Thermo-Fisher) and Mascot Server (matrix Sciences, Landon, UK), to analyze data from Thermo LTQ and ABI 4700 mass spectrometers.  While The Proteomics Core Facility routinely utilizes NCBInr and SwissProt databases, specific customized databases can be set up upon request.  In addition to protein identification searches, these programs also facilitate sequence blast, and modification determination.  A programming expert in Biochemistry supports the Facility in bioinformatics in adopting open-source programs, for data validation, integration, etc.

· Morphology and Imaging – The LSUHSC Gene Therapy Morphology and Imaging Core (MIC) is a full range state-of-the-art resource housed in 1500 square feet of laboratory space.  The purpose of this laboratory is to assist investigators in the detection, imaging, and analysis of gene and protein dynamics in any type of cell and tissue, with a goal to assure high quality, consistent reproducibility, and technical expertise for microscopy studies. The MIC is currently prepared to handle conventional paraffin-embedded, frozen, and thick tissue histopathology sections through a Hypercenter XP paraffin processor, Histocentre embedding station, a Shandon Finesse microtome, and an ETS Oscillating Tissue Slicer.  In addition, frozen sample sectioning is handled through either an RNAse-free Microm HM305 cryostat (laser microdissection procedures) or a Leica CM3060 cryostat equipped with a tungsten carbide knife and CryoJane transfer system that allows from biopsy to whole mouse sectioning for subsequent detection of gene transfer and protein expression. Routine staining techniques include Hematoxylin and Eosin staining; specialized, tissue component-specific, chemical stains; in situ hybridization of DNA and RNA probes; antibody-based immunochemistry; enzyme histochemistry and immunofluorescence.  All procedures are optimized and standardized by the MIC staff.  
The imaging component of the MIC consists of several, highly specialized research microscopes capable of generating both brightfield and epifluorescence views in two, three, and four dimensions.  A Leica Mz75 dissection scope, Nikon E600 upright microscope, and a Nikon TE300 inverted microscope are equipped with a high resolution SPOT CCD camera and Metamorph image capture software.  These relatively basic microscopy resources allow the MIC staff to assess sample quality and interpretation.  The next level of imaging entails laser microdissection technology through a Carl Zeiss P.A.L.M. Microbeam system.  This instrument provides non-contact transport of microscopic regions of interest within biological samples.  It enables visual identification, outlining, and dissection of areas within a tissue or cell culture specimen through means of an automated microscope, a precise laser beam, and a catapulting mechanism into microcentrifuge tubes for subsequent DNA and/or RNA analysis.
For more advanced microscopy analysis, the MIC is equipped with two Leica DMRXA automated, upright microscopes capable of performing 2D capture or 3D reconstruction of samples through No Neighbors, Nearest Neighbors, or Constrained Iterative deconvolution algorithms. These microscopes allow for short-term 4D time-lapse of live cells through a temperature regulated stage; Ca2+-transient imaging with specialized high-speed filters; Fluorescence Resonance Energy Transfer (FRET); Stereology; Morphometry; and montage generation of multiple images through a motorized XY stage and Slidebook software.  For confocal microscopy, the MIC is equipped with a BioRad 2100 Radiance confocal system which interacts with a TE300 inverted microscope for high quality 3D reconstructions of thick tissue samples.  The confocal is capable of multi-channel detection of fluorophores in a single tissue sample through Krypton-Argon laser and 405nm diode excitation sources. This system is operated with Radiance 2000 software, which allows user-friendly capture, rendering, and advanced calculations such as co-localization of proteins. Also available is a multiphoton system consisting of an Olympus FV1000 confocal microscope platform fitted with a Spectra Physics Mai Tai HP infrared laser and visible light sources including a multi-line Argon laser and diodes covering 405nm, 561nm, and 635nm excitation wavelengths.  The FV1000 is a unique multi-purpose imaging device in that it offers a wide range of modalities to perform advanced molecular microscopy experiments through a one-of-a-kind (1) simultaneous scanner that allows synchronized laser stimulation and imaging of cellular events; (2) high precision variable barrier filter that allows 2nm spectral resolution to separate spectrally close fluorescent tags; (3) analog accumulation circuit for enhanced sensitivity; and (3) efficient infrared-based detection by an exclusive two-channel photomultiplier detection unit.  The system’s software modules are easy to use and include flexibility in scanning modes and applications including long-term time-course, FRET, Fluorescence Recovery After photobleaching, 3D rendering, spectral un-mixing, co-localization, and multi-point observation.
For in vivo imaging, the MIC has two imaging systems available:  the Kodak In Vivo Image Station FX and a Xenogen IVIS200.  The former provides high performance optical molecular imaging of near-infrared, fluorescent, radioisotopic, and luminescent labels in small animals. It features cooled-coupled device (CCD) technology, selectable multi-wavelength illumination, and an X-ray module for sensitive, quantitative radiographic imaging that enables precise anatomical localization of biomarkers of interest. Through its use of biophotonic imaging the Xenogen IVIS 200 allows for real-time non-invasive monitoring of cellular and genetic activity within a living organism. The system is comprised of a light-tight chamber, a CCD sensitivity of six counts of noise, an isofluorane anesthesia module, and complementary software to yield a single-view imaging instrument designed for high throughput and quantitative measurements of bioluminescent sources. 

· Genomics – The Genomics Core Facility is a core resource of LSU Health Sciences Center, sponsored jointly by the Cancer Center, the Gene Therapy Program and the School of Medicine that is dedicated to support the research projects of investigators associated to the Cancer Center, the LSUHSC system, the Louisiana Cancer Research consortium (LCRC), and the research community in general. The Core has two very efficient Facilities:
The Sequencing Facility dedicated to the everyday sequencing request from our investigators. In this Facility we have access to two 3130X sequencers from Applied Biosystems, which in  addition to DNA sequencing, can be used  for DNA fragment analysis and SNP validation by direct sequencing. Our systems are frequently validated and calibrated to ensure the best results to our researcher. This Facility is also equipped with several PCR machines, centrifuges, heat blocks and anything needed to get the maximum out of every analysis. Two very well trained people are constantly dedicated to work in this Facility and provide a one-by-one sample analysis with high capacity to troubleshoot any problem that may arise, giving researcher a high quality sequencing result.
The Illumina Facility of the Genomics Core is a fairly new branch of the Core. Our BeadStation 500 includes a BeadScanner that allow the genotyping of DNA from 94 to more than 1 million SNPs using significantly less amount of sample than any other system in the market, only 200ng of DNA. The format of the chips used for DNA analysis depends on the number of SNP analyzed: the Sentrix Array Matrx or SAM, allows the analysis of 48 up to 1,536 SNPs in a platform of 96 samples simultaneously. In the glass chips more than 1 million SNPs can be investigated with formats of 2 (1 million SNPs) or 4 (660 thousand SNPs) samples per chip, allowing faster results, higher coverage, and higher multiplexing, at a lower price. The DNA analysis also allows the investigation of the methylation status of 1,530 to 27,000 CpG islands distributed throughout the genome. Linkage analysis to study the association of specific markers to disease can also be done using the Linkage Panel from Illumina, using our BeadStation 500. The African American Admixture Panel is used in our platform when genetic admixture is suspected in a population or to adjust the association analyses of certain studies in one specific population. Our Illumina Core has also a BeadExpress reader which can also be used for most of the analyses described above.  Our system also allows the simultaneous analysis of up to 12 samples per chip (two chips per assay) of the whole transcriptome (mRNA, more than 37,000 transcripts) and the continuously growing microRNA (miRNA, up to more than 1,300) panel, in studies aiming to determine the levels of gene expression.  Our Facility has a TECAN robot that reduces the hands-on time as well as the probability of error when handling many samples at once. Two separate rooms are used for the pre- and post-PCR reactions in order to reduce the possibility of contamination.
The recent purchase of the Genome Analyzer 2X (GA2X) from Illumina, the latest technology in sequencing, by LSUHSC and the Stanley S. Scott Cancer Center moves the Core many steps forward since we will be allowed to run a high efficiency sequencing system to determine the sequence of DNA, RNA, miRNA, sequences product of chromatin immunoprecipitation (CHiP). In addition, the GA2X can be used in exploratory analysis aiming to discover new small RNA molecules important in the regulation of gene expression and to determine the methylation of the whole genome. The system allows the analysis of 8 samples simultaneously with high efficiency giving very accurate and long readings with very low sample input and at a very low price per sample. Shakers, incubators, hybridization ovens and heat blocks are also part of the Illumina Core. 
The recent acquisition of the NanoDrop and the Agilent 2100 allows the accurate quantitation and the fast determination of the quality of the nucleic acids without sacrificing too much volume of them, a factor important when working with precious samples. The Core also has systems for real-time PCR form both Applied Biosystems and Bio-Rad which are used to confirm the results obtained with the microarray technology of the Illumina system. 

· Microarray and Bioinformatics – The Gene Therapy Microarray and Bioinformatics Core Facilities at LSUHSC-New Orleans was created in December 2000 by the LSU Program in Gene Therapy in conjunction with the Louisiana Gene Therapy Research Consortium and the Louisiana Board of Regents.  The Core is located on the 5th floor of the Clinical Sciences Research Building (Rm 537, 539) and is equipped with the Nanodrop and the Agilent Bioanalyzer 2100 to assess RNA quality, two GeneChip fluidics stations, a GeneChip Hybridization Oven 640, and GeneChip Scanner 3000 (G7).  This system allows researchers to utilize the 3’-expression, exon and gene arrays, tiling and SNP 6.0 arrays for whole transcriptome and alternative splicing analysis.  The GCOS LIMS server gives users direct access to their raw data, allowing for organization of data and management of projects, as well as using other third party data analysis packages on their own computers to analyze GeneChip data.
The Core recently acquired the Bio-Rad CFX96 and CFX384 and Applied Biosystems 7900HT equipped with a 96-well, a 384-well, and a Taqman Low Density Array Block.  These real-time PCR instruments were acquired through the Gene Therapy, Louisiana Vaccine Center and South Louisiana Institute for Infectious Disease Research Programs.  The Molecular Beacon software package is also available for designing single and multiplex real-time PCR applications.
	The Genome Bioinformatics Core offer investigators direct access to the Resolver software package for the analysis of their gene expression data on their desktop or at the Core.  The Core also has access to SAS-based Jmp Genomics for gene expression and genetic analysis, and MetaCore for functional and pathway analysis.  The Core also provides consultation in data analysis, including pathways mapping and gene network analysis.  Collaboration with the Core is always welcome. 

· Vaccine Technology/Vector Development – The Vaccine Technology/Vector Core facilitates research through the design, engineering, preparation, and purification of new recombinant vaccine vectors and novel vector technology. The Vector Core is based at LSUHSC in the Gene Therapy Program, and Robert Kutner (rkutne@lsuhsc.edu ) is the Core Director.  Core services include construction of new recombinant vectors, and large-scale preparation of recombinant vectors for use, and quality control. The Core maintains an extensive inventory of plasmids and cell lines that are useful in the development of recombinant vectors.  Several vaccine vector systems are currently available through the Core: DNA vaccines, replication-defective adenoviral vectors, lentiviral vectors, and vectors based on oncogenic retroviruses including mouse stem cells virus (MSCV). More recent additions include vectors based on poxviruses (vaccinia or fowlpox) and adeno-associated virus (AAV). Current serotypes of the latter include AAV1, 2, 5, 7, 8, 9 and AAVrh10.

· Molecular Interaction – This core in located at the Research Institute for Children (Children’s Hospital Campus, Uptown) and utilizes Biacore technology (www.biacore.com) to study intermolecular interactions in real time. Core Directors are Seth Pincus, MD and M. Corti, PhD. They can be contacted at spincu@lsuhsc.edu and mcorti@chnola-research.org, respectively.
Using the principle of surface plasmon resonance, this technique can be used to determine association and dissociation kinetics, and perform concentration analyses. This technology has proven extremely useful in determining affinities of monoclonal antibodies and of polyclonal antisera. 
Because antibody affinity is often a correlate of protective activity, this presents a method for analyzing the quality of the antibody response elicited by experimental vaccines. Other uses for this technique include defining interactions between peptides and other low molecular weight ligands and larger molecules including antibodies, receptors, and enzymes. More details about this methodology may be obtained on the company’s website.

· Cell Analysis and Immunology  – The SOM has two Immunology Cores to assist investigators in the measurement of immune responses in cancer- and vaccine-related studies and data analysis.  
The Cell Analysis & Immunology Core Facility (Associated with the Stanley S. Scott Cancer Center and the Louisiana Cancer Research Consortium; Director – Beatriz Finkel-Jimenez, Ph.D.) is a customer oriented service dedicated to supporting the research needs of the investigators of the Louisiana State University Health Sciences Center. It provides state-of-art instrumentation and expertise for addressing experimental issues related to single cells, nuclei and chromosomes. In addition to the most powerful cell sorter, the BD FACSAria, the facility owns advanced flow cytometry instrumentation, including the BD LSRII and BD FACSCalibur. The Core is able to sort human as well as animal cells under aseptic conditions at high speed with high purity and yield. BD LSRII is suitable for (not limited to) immunophenotyping, intracellular cytokine and signaling pathway study, cell cycle determination and apoptosis detection by several different ways. Additional capabilities include an Auto MACS cell sorter, a BioRad Bio-plex system, and AID Elispot reader. The auto MACS separator is a computer controlled magnetic cell sorter for isolation of virtually any cell type.  There are several separation programs available allowing different cell selection strategies. Employing the MACS magnetic cell separation technology the auto MACS separator is capable of sorting more than 10 million cells per second from samples of up to 109 total cells. The BioRad Bioplex system is a fully integrated system combining hardware, Bio-Plex Manager software, system validation and calibration tools, assays, and beads. The system ensures accurate and reproducible results. The AID Elispot Reader System is a combination of classic AID reader unit and the AID EliSpot software to acquire, analyze, and quantify the spots according to the user's settings. 
In addition to instrumentation, the Facility collaborates with the investigators and contributes to all aspects of the research process. This includes consultation in experimental design, technical assistance in the operation of instruments, trouble shooting, data analysis and storage, interpretation of results and preparation and production of presentation graphics. The Facility is also communicating with investigators in other institutions and is devoted to introducing and developing new applications on our flow cytometers. In this way, investigators are provided with unlimited possibilities to answer questions regarding nature and function of cells by flow cytometry. 
The Louisiana Vaccine Center (LVC) Immunology Core is located in the CSRB on the 3rd floor in room 3B10. Constance Porretta, MS (cporre@lsuhsc.edu) is the Coordinator of the Core. The Core houses two BD FACSAria flow cytometers, one BD LSR-II flow cytometer, one BD FACSCanto II flow cytometer, and one BD FACSCalibur flow cytometer (BD Biosciences). One of our BD FACSAria flow cytometers is installed in a Bioprotect II Cabinet (The Baker Co.), which is routinely used for analyzing and sorting cells of human and non human primate origins. This FACSAria flow cytometer is equipped with 4 lasers and performs 15 color/17 parameter analysis. It performs up to 4 way sorting with an automated cell deposition unit (ACDU) to sort cells directly into multi-well tissue culture plates for cell isolation and clone expansion. The BD LSR-II flow cytometer is a powerful system for cell analysis. This system is installed with 4 lasers and performs 18 color/20 parameter analysis. The Core provides full FACS analysis and cell sorting services to investigators associated with LVC. In addition, The Core provides hands-on training to users at both introductory and advanced levels. 

· Tissue/Biospecimen Repository – The mission of the Biospecimen Core is to collect high quality samples of fluids (i.e. whole blood, cellular blood components, plasma, serum, urine) and tissue from patients with tumors, with the tissue’s corresponding pathological variables. This material is available to qualified researchers at the Louisiana Cancer research Consortium (LCRC) and LSU Health Sciences Center and will enable them to reduce costs and minimize risks associated with alternative banking practices. High quality refers not only to the biological quality of tissue and accompanying pathological data, but also to the ethical and legal status under which donors are enrolled and consented. This core is the primary interface with the clinical sites at which donors are enrolled and tissue samples and clinical data are collected. The core utilizes caBIG’s Tissue Suite for biospecimen inventory, tracking, and basic annotation. This database permits researchers to track the collection, storage, quality assurance, and distribution of specimens as well as the derivation and aliquotting of new specimens from existing ones.  Dr. Arnold Zea is the co-director at LSUHSC and can be contacted at azea@lsuhsc.edu. 

· Clinical Trials and Translational Research – The Clinical and Translational Research, Education, and Commercialization Project (CTRECP) is a joint effort of the Louisiana State University Health Sciences Center-New Orleans and Tulane University Health Sciences Center with funding from the Louisiana Board of Regents’ Research Commercialization and Educational Enhancement Program (RC/EEP). The CTRECP Research Core includes the Clinical and Translational Research Center (CTRC) and the Core Laboratory, facilitating a broad range of patient-oriented scientific inquiry. The CTRC provides staffing for conduct of research protocols, including nursing staff, nutritional support, administrative assistance, and biostatistician support. The Core Laboratory develops and performs laboratory assays for clinical research projects. In addition, the Education/Training Core and Commercialization Core are available to support clinical research.  All clinical trials require IRB approval (see above).  Additional information on CTRECP may be found at ctrecp.neworleansbio.com. Dr. John Estrada is the LSUHSC Associate Director and can be contacted at jestra@lsuhsc.edu

· Electron Microscopy –  The electron microscopy facility occupies a suite of rooms on the fourth floor of the Lions Building. The suite consists of one central room for specimen preparation and processing, one room with a Zeiss EM10CA transmission electron microscope with a digital documentation system, and one room with a Zeiss DSM 950 scanning electron microscope. A small darkroom is located between the two microscope rooms. The EM laboratory also has a fume hood, two MT2 ultramicrotomes, 2.4 and 2.2 MJO diamond knives, an LKB glass knife maker, an LKB automatic tissue stainer, a Lynks automatic tissue processor, and an LKB Historange. Many techniques are presently available for processing sections of whole tissue, cells grown in tissue culture flasks or in petri dishes.  A full time technician supports the facility. This is a full service facility available to all investigators on a cost per service basis. For additional information, contact Dr. Jean Jacob at jjacob@lsuhsc.edu.
A second electron microscopy facility is associated with the Department of Cell Biology and Anatomy and is staffed by Ranney Mize, Ph.D.  This facility has a JEOL 1210 Transmission Electron Microscope. The microscope kV ranges from 40-120 KV with a magnification range of 50 to 800,000x.  The facility also has 2 ultramicrotome work stations (including 1 Reichert-Jung Ultracut E and 1 LKB-Nova ultramicrotome), an LKB 7801B knife maker, one negative darkroom. EM negatives are digitized at high resolution using a Nikon Super Coolscan 2000 scanner designed specifically for digitizing high resolution EM negatives. 
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