EQUIPMENT — UNIVERSITY OF SOUTH CAROLINA COLLEGE OF PHARMACY
The University of South Carolina College of Pharmacy (COP) provides investigators with extensive shared instrumentation and specialized research technologies supporting genomics, functional genomics, molecular and cellular biology, advanced imaging, flow cytometry, drug discovery, medicinal chemistry, and computational research. Major instrumentation is concentrated within established shared research cores, including the Functional Genomics Core, Drug Design and Synthesis Core, and Microscopy and Flow Cytometry Core Facilities, with trained personnel available to assist investigators with experimental design, instrument operation, data generation, and analysis.
Functional Genomics Core
The Functional Genomics Core (FGC), located in the Coker Life Sciences Building, provides technologies and instrumentation for genomics, transcriptomics, epigenomics, functional genomics, gene-expression analysis, genotyping, genome sequencing, functional screening, and bioinformatics. The Core supports projects from experimental design through generation of publication-quality data.
Available capabilities and equipment support:
i. Sanger and next-generation sequencing (NGS)
ii. NGS library construction
iii. Gene-expression and transcriptomic analysis
iv. Genotyping and genome sequencing
v. Epigenomic analyses
vi. Real-time PCR
vii. Microarray hybridization
viii. Nucleic-acid purification, quantification, and quality control
ix. Bioinformatics analysis
x. Functional genomic screening
xi. Construction and production of lentiviral vectors and lentiviruses
xii. CRISPR-Cas9/sgRNA and RNAi/shRNA approaches, including individual gene knockdown and genome-scale functional screening
The Core maintains specialized instrumentation for sequencing, nucleic-acid analysis, molecular biology, and functional genomics and provides investigators with access to associated computational and bioinformatics resources. The FGC also maintains functional genomic resources for CRISPR-, sgRNA-, and shRNA-based target identification and validation.
Microscopy Core
The Microscopy Core, housed in the Coker Life Sciences Building, provides advanced biological imaging technologies for phase-contrast, differential interference contrast (DIC), widefield fluorescence, confocal, live-cell, automated, and high-content imaging.
Major instrumentation includes:
i. Agilent Cytation 5 Imaging System with BioSpa Incubation and Robotics, supporting automated brightfield, phase-contrast, and multichannel fluorescence imaging and simultaneous time-lapse experiments.
ii. Carl Zeiss LSM700 Confocal Microscope, supporting confocal point scanning, three-dimensional reconstruction, multi-field time-lapse imaging, ratiometric analyses, tile-and-stitch imaging, FRET, and FRAP.
iii. Leica DM IRE2 Imaging Systems, including an environmentally controlled system for live-cell imaging and multichannel fluorescence microscopy.
iv. Olympus IX81 Fluorescence Microscope, an inverted system configured for fluorescence and live-cell imaging.
v. Carl Zeiss Axiovert 200 Microscopes, providing phase-contrast and color imaging for live and stained specimens and applications including cell migration, proliferation, apoptosis, mitosis, and lineage tracking.
vi. ZEISS PALM Laser Microdissection System, supporting precise isolation of cells and tissue regions from cryosections, formalin-fixed paraffin-embedded specimens, native tissues, and live cells for downstream DNA, RNA, and protein analyses.
The facility provides investigators with technical expertise, training, and assistance in imaging experimental design and analysis.
Flow Cytometry Core
The Flow Cytometry Core, located in the Coker Life Sciences Building, provides instrumentation for multiparameter flow cytometric analysis and high-speed cell sorting. Major equipment includes:
i. BD LSR II Flow Cytometer with High-Throughput Sampler (HTS), a three-laser analytical flow cytometer capable of detecting multiple fluorescent and physical parameters and supporting high-throughput sample analysis.
ii. BD FACSAria Cell Sorter, a high-speed, three-laser cell sorter supporting multiparameter analysis and four-way sorting into tubes, microtiter plates, or slides.
iii. Sony SH-800 Cell Sorter, a microfluidic-based cell sorter equipped with 405-, 488-, 561-, and 638-nm excitation lasers and capable of sorting into tubes and 96-well plates.
These instruments support immunophenotyping, quantitative cellular analysis, isolation of defined and rare cell populations, and a broad range of cellular and molecular applications. Core personnel provide technical consultation, instrument training, and assistance with experimental design and data acquisition.
Drug Design and Synthesis Core
The Drug Design and Synthesis Core, located in the Coker Life Sciences Building, provides approximately 1,200 square feet of fully equipped synthetic chemistry laboratory space and specialized instrumentation for computational drug design, medicinal chemistry, compound synthesis, purification, and screening.
Major resources include:
i. Waters fully automated mass-directed preparative HPLC system for compound separation, purification, and characterization.
ii. Biotage automated flash chromatography system for rapid compound purification.
iii. Protein Technologies six-channel fully automated parallel peptide and solid-phase organic synthesizer.
iv. ChemBridge DIVERSet compound collection for compound screening.
v. Molecular modeling and computational chemistry hardware and software for ligand- and structure-based molecular design.
vi. Access to USC high-performance computing resources for large-scale virtual screening and molecular docking.
The Core supports target evaluation, ligand- and structure-based virtual screening, prediction of pharmacokinetic and ADME properties, synthesis of small molecules, peptides and peptidomimetics, structure-activity relationship studies, compound purification, and design and synthesis of antibody-drug conjugates.
Peromyscus Genetic Stock Center
The Peromyscus Genetic Stock Center provides a nationally distinctive biological research resource within the College of Pharmacy. The Center is the nation's largest supplier of Peromyscus (deer mice) for biomedical research and maintains established breeding colonies and specialized resources for investigators using these models. The Center supplies live animals, tissues, and other biological materials and provides expertise to investigators developing studies using Peromyscus models.
Computational Resources
College instrumentation is complemented by USC's centralized research computing infrastructure. Investigators have access to high-performance computing and bioinformatics resources supporting genomomics, transcriptomics, epigenomics, functional genomics, molecular modeling, virtual screening, and other computationally intensive applications. The Functional Genomics Core additionally provides bioinformatics support as an integrated component of its sequencing and functional-genomics services.
General Laboratory Equipment
Individual COP research laboratories contain the standard instrumentation necessary for contemporary biomedical, pharmaceutical, and molecular research, including biological safety cabinets, CO₂ incubators, centrifuges, thermocyclers, quantitative PCR systems, refrigerators and −20°C/−80°C freezers, liquid-nitrogen storage, water baths, microscopes, plate readers, electrophoresis and imaging systems, and routine molecular and cellular biology equipment.
Overall Equipment Environment. Collectively, the College's genomics and functional-genomics technologies, advanced microscopy and imaging platforms, multiparameter flow cytometry and cell-sorting instrumentation, medicinal chemistry and drug-discovery equipment, specialized animal resources, and computational infrastructure provide a comprehensive technological environment for biomedical and pharmaceutical research. Organization of major instrumentation within shared research cores, coupled with experienced scientific and technical personnel, ensures broad investigator access to specialized technologies and promotes efficient, rigorous, and collaborative research.

