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The Molecular Cytogenetic Core (MC) provides tools for the preparation of human and murine samples suitable for molecular genetic and cytogenetic analysis of the entire genome. These tools include the establishment of EBV transformed cell lines; enrichment of populations of cells from a variety of primary tissues (blood and other organs), isolation of DNA and mRNA from a variety of tissue culture samples as well as primary biopsies; preparation of metaphase chromosomes suitable for fluorescence in situ hybridization (FISH) and Spectral Karyotyping (SKY) or whole chromosome paints for human and mouse genome. The core personnel is trained to hybridize commercial probes and to designed locus specific probes for regions of interest to investigators. All the probes are custom designed and in house generated. The MC is located on the 4th floor of the Price Center Room 407 & 413A, the operations director is Dr. Jidong Shan and the scientific director is Dr. Cristina Montagna. Dr. Shan has been at Einstein over years and has extensive expertise in tissue culture and molecular biology techniques. She has long-standing expertise in the generation of EBV transformed cell lines and tissue culture.  Under her supervision the average efficiency of EBV transformation is constantly above 90% while enrichment of cell population is above 95% depending on the cell type. Dr. Shan had been trained for the past year to master FISH techniques under the supervision of Dr. Montagna. The MC personnel include also Miss Debbie Lewis (level C technician) and Mrs. Yinghui Song (level C technician). The core’s scientific supervisor (Dr. Montagna) has extensive and well-documented experience in the use of molecular cytogenetic tools. She trained initially with Prof. Renato Dulbecco and then with Dr. Thomas Ried, the founder of Spectral Karyotyping. Miss Lewis runs the daily experiments for the tissue culture part of this core wile Mrs. Song has been trained to carry on FISH and cytogenetic experiments.
Services:   Probes labeling and hybridizations are carried out within the MC in the Department of Genetics at The Albert Einstein College of Medicine.  The facility is located on the 4th floor of the Price Center for Genetic and Translational Medicine/ Block Research Pavilion.  Presently, the core lab occupies 300 square feet.  The facility is fully set up and has been operating for several years providing FISH services for locus specific probes, chromosome painting and SKY. SKY is a molecular cytogenetic technique that allows for differential visualization of all human or mouse chromosomes in distinct colors with a single hybridization and image exposure. SKY utilizes a combination of Fourier spectroscopy with epifluorescence microscopy and charge-coupled device (CCD)-imaging.  Human and mouse single chromosome painting probes are generated from flow-sorted chromosomes and PCR-labeled through the incorporation of five spectrally distinct fluorochromes. Hybridized chromosomes can be visualized using an epifluorescence microscope. The MC core also provides customized services for the hybridization and analysis of tissue microarrays. The personnel has expertise in the establishment and maintenance of primary cell lines (EBV transformed); isolation of DNA and mRNA from a variety of sources (blood, scope, spit, hair and frozen buffy coat); PBMC isolation and cell population enrichment (eosinophils, B and T cells) and whole genome amplification. 
[bookmark: OLE_LINK1]Equipment:   i) A microscope for SKY images acquisition is located in the AIF (Analytical Imaging Facility, a shared resource at AECOM located in the Price Center room 210). The system include an Olympus BX51 with automatic stage, 6 positions fluorescent turret with specific Chroma filter sets, DIC and equipped with a Sensicam CCD cooled camera. The microscope is connected to a SpectraCube (Applied Spectral Imaging), this technology is based on spectral imaging, which combines two existing technologies, CCD-imaging and spectrometry. CCD imaging produces a finely detailed monochrome image of an object. Spectrometry, on the other hand, measures the spectrum of selected areas on the object and then displays each spectrum as a separate graph. The SpectraCube system is made up of an interferometer, a CCD-camera, a computer, and spectral image analysis software available to all MC users. The SKY system is available to MC users upon reservation and its use is charged by the AIF at standard fee. This system is connected to a DELL computer running the full ASI acquisition and analysis package. This includes: FISH View for locus specific probes and chromosome painting analysis; BandView for standard cytogenetic karyotyping of inverted DAPI metaphases; SKY View for SKY analysis.    ii) The Olympus BX51 besides being connected to the SpectraCube is also and equipped with a Cooke SensicamQE camera with IPLab for image acquisition. Custom made script for multifocal image acquisition for the fluorophores of interest have been generate and tested for this system; thus for our purpose this function as a semi-automatic acquisition system.   iii)  The acquisition system has been recently fully upgraded with a SpotView C counting software for semi-automatic analysis of locus specific probes counting.   iv)  Metaphases for all experiments are prepared with the CDS-5 Cytogenetic Drying Chamber (Thermotron Industries). Locus Specific Probes are specifically labeled by nick translation with modified dNTPs. Chromosome painting probes are generated by (Degenerate Oligonucleotide Primer) DOP-PCR using an Eppendorf Mastercycler ep.    v) Four laminar flow bio-safety cabinets, four tissue culture incubators and eight large liquid nitrogen storage units are available for tissue culture. vi) The Core is also equipped with three -800C freezers and three refrigerators.
Throughput and Capacity:  The MC core interacts with over 50 investigators at AECOM and provides FISH and cell culture services to investigators from other institutes.  The facility has capacity to process over 1000 FISH samples/year. The personnel is also able to handle about 500 EBV transformations and up to 1,000 DNA or mRNA extractions /year.
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