FACILITIES AND RESOURCES
WISCONSIN INSTITUTES FOR MEDICAL RESEARCH (WIMR)
In 2008 researchers from the Departments of Radiology and Medical Physics (along with other medical researchers) moved into a $185M, 469,000 gross square feet (231,000 assignable square feet) Wisconsin Institutes for Medical Research (WIMR) facility. Construction of this facility was funded by federal (including $18M from NIH), state ($25M), corporate (including $15M from General Electric) and private contributions. Not only does WIMR provide a collaborative, state-of-the-art, interdisciplinary work environment for medical researchers studying cancer, surgery, and medical imaging sciences (90,333 gross square feet/62,000 assignable square feet), it also includes rodent and primate housing (63,829 gross square feet/36,000 assignable square feet). In 2014, the second 9-story tower of the WIMR was completed and houses investigators conducting research in the areas of cardiovascular, neuroscience, and regenerative medicine, as well as medical imaging including the Principal Investigator and all of the UW-based co-investigators in this study. WIMR is designed to bring research and clinical scientists together to work across disciplines and move basic discoveries more quickly from lab to bedside and into the community. The WIMR facility is attached to the University of Wisconsin Hospitals & Clinics (UWHC), the American Family Children's Hospital, and the Health Sciences Learning Center, which houses the UW School of Medicine and Public Health (UWSMPH). Also housed in adjacent buildings are the School of Nursing, the School of Pharmacy, and the Waisman Intellectual and Developmental Disabilities Research Center.

Laboratory: The UW MR Research group is comprised of approximately 80 physicists (faculty, staff, post-docs, and students) occupying 62,000 assignable square feet of office space and laboratories in the WIMR. This new building houses the entire UW Department of Medical Physics on the first 2 floors, and the Department of Radiology’s Imaging Science Section, and is physically connected to the UWHC.  The space occupied by the MR research group consists of 15 faculty and staff offices and approximately 40 cubicles for junior staff, post-docs, and graduate students.  The MR space also includes an RF electronics laboratory, phantom laboratory (see below for further information), and shared wet laboratory space with ultrasound investigators. There are animal preparation and surgical facilities and shared space for human subject reception, waiting, gowning, and preparation.  Shared space also includes a classroom, a computer lab, and conference rooms.  

Clinical: MR research is conducted on MRI units that are housed at WIMR and at the UWHC, and a sports medicine satellite facility. All three facilities are fully equipped for patient scanning. The UWHC is a 450-bed tertiary care facility that provides access to a full spectrum of patients for clinical research. The Department of Radiology provides a full range of traditional and high technology imaging services. State-of-the-art imaging equipment includes: fourteen MR scanners (ranging in field strength from 1.5–3.0 Tesla, as described below), seven CT scanners, sixteen ultrasound systems, six nuclear medicine machines, sixty-six general imaging machines, 6 angiography units, 8 mammography systems, and three bone mineral scanners. Radiology collaboration with other departments in clinical and basic research has long been a University of Wisconsin tradition.

Animal: The Wisconsin Institutes for Medical Research contains a state-of-the-art animal lab with C-arm fluoroscopy capabilities located in close proximity to the MRI scanners. Two full-time research technologists support a large number of basic and industrial research studies. Two veterinarians and three veterinary technicians are on staff at the University of Wisconsin Medical School Division of Laboratory Animal Resources. Housing is available for laboratory animals through the Division of Laboratory Animal Resources. AAALAC-accredited facilities for the acquisition, boarding, surgical manipulation, and veterinary care of animals are provided and regulated by the Research Animals Resource Center (RARC) on a fee-for-service basis.  Animals are maintained by RARC in pressurized, climate-controlled, automatic light-cycled modern facilities located in several sites around campus including the WIMR, UW Comprehensive Cancer Center (UWCCC) and McArdle Laboratory for Cancer Research (MLCR) buildings.  The new Keck Laboratory being built in the Waisman Center will have its own animal facility as well.  In addition to these facilities, the College of Veterinary Medicine is located between the UWCCC and MLCR buildings. 

Computer Hardware and Software: MRI research is primarily conducted on the Medical Physics computer network. All research labs in Medical Physics are connected via high-speed ethernet connections to the campus-wide computer system for Internet access including world wide web resources, email, and library resources. Medical Physics has a network of 24 Unix/Linux workstations, 200 Windows machines, and 15 MACs. There are also 4 Windows and Unix/Linux servers that serve as account/file server and backup server (each machine comes with two quad-core CPUs with 2.6GHz clock speed, 16GB of RAM and 24 Terabytes of space) in addition to dedicated and shared 24-32 TB of space for processing and storage by funded research projects. In addition, each user gets a 265 GB of general purpose space for home and data directories on these centralized shared resources and the 16-node cluster with (eight 32-core systems with 2.4GHz clock speed and 128 GB of RAM, four 32-core systems with 2.4GHz clock speed and 64 GB of RAM, and four 4-core 2.0GHz machines with 8GB of RAM) for image reconstruction and post-processing. Each user also has access to the Grid Laboratory of Wisconsin (GLOW) cluster with over 300 nodes for mostly Monte Carlo simulations.  In addition, each user desktop machine has about 1-2TB of space.  Each desktop system is equipped with an external USB-based storage and/or a DVD writer for personal backups in addition to the centralized backups. All systems have access to several black & white and color laser printers in addition to the access to the MRI scanners for data/image transfer using programs such as eFilm, OsiriX, get11. Raw data transfer for off-line post-processing to/from all the above research systems using protocols such as scp/sftp and http is readily accomplished.

Software: Software on Unix/Linux systems includes all standard unix utilities, compilers (C/C++, Fortran, Python, and Java), debuggers such as gdb, ddd, integrated development environment such as Eclipse and Netbeans, analysis packages such as MATLAB with image processing, signal processing, wavelet, statistics, and optimization toolboxes, word processors such as Libre Office, plotting programs such as Xfig, spreadsheets, drawing packages, presentation, image editing such as Gimp, typesetting programs such as LaTeX/TeX, image viewing and analysis programs such as ImageJ/Fiji, and editors such as nedit, gedit, and Emacs. Software available on each desktop system includes Microsoft Office and / or Libre Office (word processor, presentation package, spreadsheet, and database), Adobe Acrobat Writer, EndNote, image analysis programs such as Matlab, ImageJ/Fiji, etc. In addition, each desktop machine has a virtual machine and/or X11 server to access the shared Unix/Linux storage systems and compute nodes. All Unix/Linux software is accessible from all workstations (unless otherwise dictated by the license agreement of a particular package). For in-house image reconstruction and analysis software development, users also have access to libraries such as fftw, dcmtk, acml, boost, etc.

Offices: Offices and secretarial work areas are located near the laboratories, and general secretarial and administrative services are available to all departmental faculty and staff.  Adequate office space is available to all faculty and staff through their respective departments. All imaging investigators on this proposal except for Dr. Francois have their primary office within 300ft of each other.
Other: All UW faculty and staff members have access to UW support services including University Stores and Purchasing Departments, the Safety Department, Radiation and Biological Safety, Animal Use, and Human Subjects committees.  Other support services available include machine shops, medical illustration and photography services, and computer support.  Each member has physical and electronic access to the excellent library facilities located at several locations on campus.  All are totally Ethernet-connected, allowing direct, high-speed access, for example, to more than 16 electronic databases including Medline, Cancerlit, and Science Citation Index.

Interdisciplinary Medical Imaging Programs: A major strength of imaging research at UW is the strong ties between the Departments of Radiology, Medical Physics and Biomedical Engineering (BME). The Department of Medical Physics consists of approximately 37 faculty, instructional, and research support staff, and approximately 110 graduate students, approximately 40 of who are actively pursuing medical imaging research. Many of the faculty members have research interests and expertise in imaging. The BME department is a rapidly developing program at the University, and imaging is a core interest of the department, with 120 graduate students, 10 of whom are pursuing medical imaging research. Additional access to engineering resources is now available through collaborations between the Radiology and BME departments.

Machine Shop: Machine shop facilities are available in WIMR and in the hospital. A full-time machinist within the departmental facility is experienced in the design and construction of research apparatus and is available for consultation. These facilities and resources are available for phantom development.

Phantom Lab: Located in WIMR tower 1 near the 1.5T and 3.0T magnets (WIMR-MR1 and WIMR-MR2), this 460 sq. ft. space includes workspace for construction of inert static MRI phantoms (including the phantoms that will be constructed as part of this proposal); MRI flow phantom storage and testing; sample preparation for biological and animal models; and general equipment preparation prior to use in the MRI scanner suites. Assorted glassware, chemicals, MRI imaging reagents, and other equipment needed for MRI phantom construction are included. A fume hood and lab refrigerator are shared with the adjoining Acoustics Measurement Lab. 

Electronics Lab: This 600-square-foot laboratory is used exclusively for the development of radiofrequency (RF) coil technology for MRI. The RF coil laboratory is equipped with seven electronic workstations, a MRI scanner bore simulator, printed circuit board (PCB) prototyping machinery, power supplies and a variety of RF test and measurement instrumentation including network analyzers, a spectrum analyzer, oscilloscope, RF signal sources and many other RF components that are essential for the successful conduct of research in RF coils for MRI. The lab features a large shielded room to develop RF related electronics. The RF coils laboratory is easily accessible to all faculty, staff post-docs and students in the group, fostering cutting-edge collaborative work. The development and initial testing of the EPRI scanner will occur in the electronics lab.
Image Analysis Lab: The Image Analysis Core (IMAC) Facility, a core area of the CTSA-funded UW Institute for Clinical and Translational Research, recognizes that robust and accurate image analysis is required for reliable, quantitative measurement of biological change.  The facility consists of staff who can assist with protocol design, image segmentation, image registration, kinetic modeling, and image-based measurements. The computing equipment for the facility is housed in a 300 square foot computer lab in the Wisconsin Institutes for Medical Research (WIMR) Building (L1-1220) that includes 4 workstations with dual quadcore processors, 8 GB of Ram per processor, 1 TB of storage, and advanced graphics processor cards. These systems were designed to take maximum advantage of the commercial processing speeds available for "off-the-shelf" workstations to support 3D image analysis and measurement by accelerating rendering and pre-processing steps. Several commercial software packages are available, including MeVis Lab (via Research Agreement), AMIRA, COMKAT, MATLAB, with the Image Processing, Wavelet, Statistical, and Signal Processing toolboxes, VIDA lung Segmentation and measurement Software (via Research Agreement), 3D Slicer, Osiris, and ANALYZE. The lab is fully integrated with the Picture Archiving and Communication System (PACS) in the Radiology Department through 2 PACS workstations housed within the facility. A separate research PACS database is currently being installed to allow for secure storage and retrieval of raw and processed research data. The IMAC is directed by Dr. Sean Fain and daily operations of the lab are managed by a senior post-doctoral researcher, Dr. Chihwa Song, who will conduct image analysis for some of the animal data and many of the proposed clinical human trial.

OTHER RESEARCH RESOURCES/FACILITIES UW-MADISON
UW scientific environment in which the research will be done that is likely to contribute to the probability of  success is described here. Those programs the PI may/will utilize are described below. In describing the scientific environment at UW following outlines the ways in which the proposed studies will benefit from unique features of the scientific environment. 
University of Wisconsin Institute for Clinical and Translational Research (UW ICTR) is part of a national consortium of research institutes funded by NIH Clinical and Translational Science Awards (CTSA) through the National Center for Advancing Translational Sciences. The goal of the (UW ICTR) is to create an environment that transforms research into a continuum from investigation through discovery and to translation into real-life community practice, thereby linking even the most basic research to practical improvements in human health. To undertake the necessary reengineering of research activity at UW, the University formed the Institute for Clinical and Translational Research (ICTR), which will serve as the vehicle to achieve the transformation of the clinical and translational research enterprise. Coupling a catalytic investment of new resources with the integration, synergy and amplification of existing resources, the Institute will forge substantive changes in the research effort and effect fundamental change in the environment and culture for clinical and translational research at UW. ICTR services most relevant are emphasized with highlighted text. ICTR services to be used will be accessed through departmental contract with ICTR. Through the interdisciplinary nature of the ICTR (Schools of Medicine and Public Health, Nursing, Veterinary Medicine, Pharmacy) and the College of Engineering, the mission is to change the UW culture from “silos” to collaborations among ICTR members and within the entire university. With this UW team and ICTR's northern partner Marshfield Clinic, our Institute expects major advancements in clinical and translational research. (ICTR) provides funding, free consultations, discounts on laboratory tests, research nursing, community research help, and numerous other services. Clinical Trials Networks: ICTR facilitates research within established networks. These networks focus on research studies within Wisconsin, across multiple states, or within specialized communities. 

The Wisconsin Network for Health Research (WiNHR): WiNHR  supports a statewide clinical and translational infrastructure and offers opportunities for collaborative research between institutions and communities around the state. The four founding members of WiNHR are the UW School of Medicine and Public Health, Aurora Health Care, Gundersen Lutheran Medical Foundation, and the Marshfield Clinic Research Foundation. Greater Plains Collaborative (GPC): GPC UW ICTR is part of the Greater Plains Collaborative (GPC), a new Clinical Data Research Network (CDRN) of 10 leading medical centers in seven states committed to a shared vision of improving health-care delivery through ongoing learning, adoption of evidence-based practices, and active research dissemination. The Wisconsin Research & Education Network (WREN): WREN is a statewide primary care, practice-based research network. Researchers may collaborate with WREN when their research involves partnerships with multisite primary care clinicians, practices, and the communities they serve; quality improvement/enhancement; and underserved populations. 

Regulatory Services and Compliance: Office of Clinical Trials (OCT): OCT provides regulatory specialists to help investigators prepare submissions for the IRB. OCT provides financial consultations, as well as budget negotiation and management. OCT also offers experienced research coordination and IRB application support, with variable purchase options for those services. We have a departmental clinical research coordinator to assist with this project for which we have budgeted adequate hours of effort and cross coverage will be from OCT through departmental contracted services. ICTR Data Monitoring Committee (DMC): The DMC is for ICTR members with clinical research protocols that require an independent committee or board. Study Monitoring Service: The Study Monitoring Service offers independent compliance reviews, including ongoing study monitoring, pre-FDA or NIH audit preparation, and one-time quality assurance reviews. 

Scientific Review Committees: Two Scientific Review Committees (SRC) evaluate study design for human subjects research: the ICTR SRC and a separate Carbone Cancer Center committee for oncology protocols. Biostatistics: The Biostatistics and Research Design Resource (BARD) provides biostatistical support/collaboration during the design, conduct, and analysis phases of clinical and translational research projects. BARD statisticians are involved in research planning and experimental design, proposal development, data analysis,  interpretation, and presentation of results. Expertise area includes: Clinical trials, Epidemiology, Health services analysis, Longitudinal and clustered data, Pharmacokinetics and pharmacodynamics, Retrospective studies, Statistical genetics and genomics, Spatial statistics, Statistical model building, Survival analysis and Survey design and analysis. ONLY ICTR members receive Biostatistics and Research Design Resource (BARD) services. Drs. Shah, Bird, Golos and Magness are members of ICTR. 

Biomedical Informatics: The ICTR Biomedical Informatics (BMI) Core offers a broad range of informatics services to provide investigators informatics support in the field of bioinformatics and clinical/health research. BMI personnel provide ICTR investigators with secure and efficient information technology solutions, implementing existing technologies whenever available, and developing novel methods and solutions as needed. The BMI core fosters collaboration locally and among other NIH-funded Clinical and Translational Science Award (CTSA) institutions, of which ICTR is one. ICTR BMI has specialists in a variety of areas, to provide consultations on selecting the appropriate methods to accomplish research goals. These specialists can also design novel computational methods if the existing options do not optimally meet your needs. Research and Development: collaborative projects to develop novel computational solutions using methods from databases, high-throughput computing, machine learning, natural language processing, optimization, and other areas. Consulting: advice about computational methods and tools that is appropriate for a given task. Data Management: ICTR BMI has the tools you need to protect your data in compliance with federal laws, grant stipulations, and other regulations. Long term secure storage of your research data, after acquisition, is an important part of your clinical research, and better planned in advance. ICTR BMI can assist with the archiving of research data. Assistance also available for: managing security, privacy, confidentiality, regulatory compliance for databases, data sharing, research image archives, HIPAA-compliant secure redundant storage, image/data mobility and transfer. These services are provided for NIH funded projects through departmental ICTR contracted services. Research Electronic Data Capture: REDCap is a largely self-service, secure, web-based application for managing clinical research data and/or patient registries using electronic data collection forms. In contrast to OnCore, REDCap does not provide a capacity for study management, budget development, or subject safety monitoring. The minimal annual fee for use of REDCap covers server support and maintenance. 

The UW Department of Biostatistics and Medical Informatics

The Department of Biostatistics and Medical Informatics provides a vital environment for statistical collaboration. The Department currently employs over 80 individuals; including MS level biostatisticians, programmers, and data managers. The Department has developed an extensive UNIX and Window NT workstation and server network providing state-of-the-art computing for statistical computation and software development. The Biomedical Computing Group (BCG) provides centralized support of various platforms, including Sun Solaris, Microsoft Windows, Apple OS X, and Redhat Enterprise Linux computing platforms. The facility is operated and maintained by a dedicated and experienced team of system, network, and support professionals which designs and implements solutions for the specific computing needs of statisticians, researchers, clinicians, and administrative staff throughout the UW School of Medicine and Public Health. We are more likely to use ICTR services, but these services are available at UW and worthy of mention here. 

University of Wisconsin- Madison: This campus is especially rich in the number of focused centers that cross departmental lines. The integrated and multi-disciplinary nature of these collaborations is a tremendous strength of this institution. 

Genome Center of Wisconsin: The Genome Center of Wisconsin, an affiliate of the UW Biotechnology Center, was created in 1998 to foster interdisciplinary research collaborations in genomics. They are linked by the physical facilities they are housed in and share a core of faculty. Its goal is to "foster interdisciplinary research collaborations working to create solutions to biological problems raised by genome data". Faculty have been specifically hired to be a part of the Genome Center as part of the cluster hire process and several other faculty are affiliated with it. The Genome Center's 30 faculty members represent 17 departments and six schools within the University of Wisconsin-Madison. These members are involved in genomic research, undergraduate and graduate teaching, and predoctoral/postdoctoral training activities. There are four main divisions of study under genomics, all of which are represented, in the new institute available to UW faculty: Genome sequencing , Functional genomics, Comparative genomics, and Bioinformatics.

UW Cardiovascular Research Center: The UW Cardiovascular Research Center’s main purpose is to reduce the incidence of cardiovascular disease in Wisconsin and the nation and to develop effective approaches to treating cardiovascular disorders and disease. This purpose is attained by developing programs in basic research, in clinical investigation, diagnosis and therapy, and in public education. To increase its effectiveness, the Center promotes and facilitates synergistic interactions among investigators with diverse backgrounds in basic sciences and in clinical practice and investigation. A cross-section of investigators from many scientific fields collaborates at the Center, focusing efforts on combating one disease. The CVRC allows researchers--studying independently and in concert--to examine the effects of cardiovascular disease, on the most basic cellular levels, and to explore new strategies for treatment. Their recent efforts on gene therapy to alleviate cardiovascular disease via endothelial cell transfection may be relevant to the continued direction of the proposed  research. 

The Biotechnology Center at the University of Wisconsin Madison (www. biotech. wisc. edu) provides tools and services to assist researchers.  The DNA Sequencing Facility provides DNA sequencing, DNA genotyping, and DNA extraction. Both Sanger sequencing and next generation sequencing platforms are available, providing inexpensive sequencing of isolated fragments or massively parallel sequencing of random fragments.  The Gene Expression Center in conjunction with the DNA Sequencing Facility offers next generation sequencing services. Next generation sequencing applications for TruSeq Small RNA, directional RNA sequencing, and TruSeq RNA are available on Illumina's HiSeq 2000. The Gene Expression Center is a state of the art microarray expression facility. It is a fully equipped molecular biology laboratory with appropriate equipment including computers (7) with software (Microsoft Office, Microarray suite 5. 0, MicoDB and DataMining tool, Spotfire, GenePix Pro, QuantArray), refrigerator, freezer, spectrophotometer, centrifuge, balance, pH meter, gel electrophoresis tanks and power supply, incubators, heat blocks, and pipettes. In addition, the Gene Expression Center houses a number of specialized pieces of equipment including an Affymetrix Chip GeneChip hybridization station and a GeneChip scanning instrument, an Agilent 2100 BioAnalyzer, Packard Biochip Scan Array 5000 Scanner with 4 lasers, an Axon GenePix 4000B array scanner and an Omnigrid microarraying instrument. The center occupies a central laboratory, two instrument rooms, and four offices. The Gene Expression Center serves the campus as well as the Genome Center and will thereby help to integrate scientific interactions across the campus. A 200 square foot isolated cell culture lab equipped with a BioGuard 6-foot tissue culture hood, common molecular biology equipment, such as centrifuges, cold storage, electrophoresis units, robotics, analytical instrumentation, computers and other supporting items are shared between the sequencing and gene expression teams. 

The Bioinformatics Resource Center (BRC) provides bioinformatics support for high-throughput nucleic acid sequence data. The BRC assists researchers with a wide variety of projects, including genome assembly, SNP detection, ChIP-Seq and expression profiling using RNA-Seq, RIP-seq, and small RNA analyses. In addition, they provide basic computational support for analysis of the data produced by next generation sequencers at the UW Biotechnology Center DNA Sequencing Facility so that it can be delivered to researchers in a usable form. The UW Biotechnology Center also provides project-specific advanced bioinformatics analysis for researchers with high throughput sequence data.

