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A) General Description of Training Program: 
 
The Ohio State University (OSU) Department of Veterinary Biosciences (VBS) is one of three 
departments in the College of Veterinary Medicine (CVM), an important component of one of 
the most comprehensive health sciences center in America. The department has a long and 
successful track record of training research pathologists, incorporating elements of both 
veterinary pathology residency training and graduate education in Veterinary & Comparative 
Medicine into a seamless program. Specialty training is offered in veterinary clinical and 
anatomic pathology, with both courses of study being similarly structured. In the first year, the 
program is pathology intensive, and instruction is based upon service activities, didactic 
coursework, and participation in regular seminar series. Approximately 10% effort is devoted to 
the identification of laboratories in which to pursue graduate education leading to the PhD 
degree. Years two through five are research intensive. Students engage in dissertation 
research, participate in scientific meetings, workshops, and seminar series that hone their skills 
as investigators in biomedical research. The program is designed to promote development of 
both written and verbal communication skills that are essential for pathologists in all career 
paths. Success in the research arena is reflected in the quantity and quality of student first-
authored publications and extramurally-funded fellowships. Pathology training continues after 
the first year in the form of more flexible service-related activities (e.g., reading surgical biopsies 
in lieu of participation in autopsy rotations; senior cytopathology service), selected didactic 
coursework and participation in a wide variety of regularly scheduled pathology seminars. 
Trainees are encouraged to coordinate Phase I of the American College of Veterinary 
Pathologists (ACVP) board certification examination with the PhD candidacy examination 
(typically scheduled at the end of the second year in the program). Preparation for Phase II of the 
ACVP board certification examination generally begins in the fifth year of the program, as the 
dissertation draws to completion, and follows a carefully structured regimen that takes advantage 
of the large group of residents in VBS; individuals typically prepare in groups, maximizing the 
economy of effort on behalf of both the student and faculty mentors. 
 
As noted in the 2007 review of the department by the Office of Academic Affairs at The Ohio 
State University, “VBS is unquestionably recognized as amongst the very best programs of its 
type at both the national and international levels.” In addition, in a recent university wide 
assessment of 87 doctoral programs within the university, the doctoral program in VBS was one 
of only 12 receiving the highest ranking, awarded to programs recognized as outstanding in 
terms of overall quality, planning, focus, and potential to enhance the standing of the university. 
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The recently adopted college-wide graduate program in Comparative & Veterinary Medicine 
was modeled on the successful VBS program. There are approximately 159 graduate faculty 
affiliated in the CVM Comparative & Veterinary Medicine Graduate Program. These 
faculty include those who are primarily appointed across the three departments in the College of 
Veterinary Medicine (136) as well those from other Colleges such as Medicine and Pharmacy 
(23). The Council for Graduate Studies (CFGS) is a standing CVM committee charged with 
formulating, communicating and implementing policies and procedures to promote graduate 
education within the CVM leading to the MS and PhD. The CFGS has strong VBS faculty and 
staff representation including three faculty members (Drs. DeWille, La Perle and Wu) and the 
Associate Dean for Research and Graduate Education (Dr. Green). A standing VBS committee, 
the Combined Pathology Residency/Graduate Studies Committee, also exists to ensure 
balance in pathology residency training and graduate education, as well as the timely completion 
of the PhD and success on the ACVP Board Certification Examination. The committee consists 
of: the 3 VBS faculty CFGS members; the Anatomic Pathology Training Coordinator and 
Combined Residency/PhD Program Director (Dr. La Perle); the Clinical Pathology Training 
Coordinator (Dr. Burkhard); the Program Coordinator (Ms. Luce); and, a Student Representative 
(Dr. Kohnken). VBS-affiliated graduate faculty are primarily focused in three major areas of 
research:  infectious disease/immunology; oncology/cancer genetics; and 
pathophysiology/pharmacology. All laboratories supporting dissertation research are 
extramurally funded, with the majority of that funding coming from the National Institutes of 
Health. Research projects performed in these environments necessarily embrace state of the art 
technologies in genomics and proteomics (and other –omics technologies) and development and 
use of animal models, including but not limited to genetically modified mice.  
 
 
B) Curriculum: 
 
Principles of general pathology, comparative pathology of naturally occurring diseases of 
humans and other animals, and introductory training in toxicological pathology are presented in 
both didactic and seminar course series: 

  
Veterinary Biosciences (VBS) 8810-8815 - Advanced Systemic Pathology 

This didactic course series is a foundation for all anatomic pathology residents 
and recommended for clinical pathology residents. A systems-based approach is 
used to discuss mechanisms of disease at the biochemical, cellular, tissue, and 
organismal level. Emphasis is placed upon naturally-occurring diseases. 
Experimentally-induced disease is presented when it serves to elucidate 
mechanisms relevant to other disease processes. The approach is comparative 
medicine-based, focusing upon diseases of mammals. The course of study spans 
two years and is team taught. Faculty participation is based upon either general, 
organ system-specific or species-specific pathology expertise. Additional 
instruction is provided by specialists from regional academic institutions and 
industry. Lectures are supplemented with faculty-mentored reviews of 
histopathology and ultrastructural pathology study sets. 
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VBS 8810 (Spring Semester): Pathology of laboratory animals including mice, 
rats, hamsters, gerbils, guinea pigs, rabbits, non-human primates, Xenopus spp. 
and zebrafish, as well as zoo and wildlife species. 
VBS 8811 (Fall Semester): Pathology of the reproductive, endocrine, ophthalmic 
and cardiovascular systems. 
VBS 8812 (Spring Semester): Pathology of the hepatobiliary, dermatologic and 
gastrointestinal systems. 
VBS 8813 (Fall Semester): Pathology of the respiratory, nervous and 
musculoskeletal systems. 
VBS 8814 (May Session): Pathology of the hemic-lymphatic system. 
VBS 8815 (May Session): Pathology of the urinary system.  

 
VBS 8895.03 - Seminars in Veterinary Clinical Pathology 

This is a weekly seminar focused on discussion of clinical cases, current advances 
in the field, and laboratory consideration that may include quality assurance, 
generation of reference intervals, and test validation. Clinical pathology faculty 
and residents rotate as conveners for this course. There is a mini mock board 
examination at the end of each semester. The seminar is a fundamental activity for 
clinical pathology residents, with student enrollment occurring from the beginning 
through the end of the training program.    
 

VBS 8895.04 – Histopathology Seminar 
This is a weekly seminar using histopathology (both light microscopic and 
ultrastructural) and/or clinical pathology case-based materials to discuss 
mechanisms of disease or patterns of disease expression. Anatomic and clinical 
pathology faculty, students, and pathologists from outside the university rotate as 
moderators for this course. The seminar is a fundamental activity for anatomic 
pathology training, with student enrollment occurring from the beginning through 
the end of the training program. Selected participation by clinical pathology 
residents is recommended as preparation for the ACVP examination as well as 
application in research laboratories.   

 
VBS 8895.02 - Seminars in Diagnostic Veterinary Medicine 

This course is a series of monthly conferences that include cardiac pathology, 
dermatopathology, gross pathology, laboratory animal pathology, large animal 
pathology, nephropathology, neuropathology (brain trim), oncologic pathology, 
ophthalmic pathology and zoo pathology. Conferences are multidisciplinary in 
nature, with participants including both clinical and pathology faculty, residents, 
and students. Pathology residents work with senior pathologists to prepare case 
presentations, with a goal of integrating clinical findings (e.g., MRI results, CSF 
cytology results) to gross and microscopic post mortem findings. Students are 
formally enrolled in the course during pre-candidacy exam semesters; although 
participation in conferences continues throughout the program as an invaluable 
learning opportunity. 
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Three additional courses use a case-based approach to instruction in gross post mortem findings, 
histological findings, and cytological interpretation of clinical specimens. Instruction is linked to 
autopsy, surgical biopsy, and cytology services. Residents are responsible for generating final 
written reports and communicating with clinicians and/or owners under the guidance of a senior 
faculty board-certified pathologist. 
 

VBS 8893.01 – Applied Comparative Pathology 
This course covers activities of first year anatomic pathology residents engaged in 
autopsy rotations. 

 
VBS 8893.02 - Veterinary Surgical Pathology 

This course covers activities of 2nd through fifth year anatomic pathology 
residents engaged in the interpretation of surgical biopsies. 

 
 VBS 8739 – Specialty Training in Clinical Pathology 

This course covers activities of clinical pathology residents engaged in the 
interpretation of cytology, hematology, and serology findings. 

 
A graduate level course in statistics is required of all residents, representing a minimum of three 
credit hours. Students may select from a number of courses offered, the choice being determined 
by the student's background and interests. Individuals with a statistics background from their 
undergraduate or prior graduate curriculum can also fulfill the requirement by enrolling in one of 
a number of summer programs in applied statistical methods, these being workshops offered by 
the Statistics Department. Statistics course offerings are as follows: 

 
Veterinary Clinical Sciences (VCS) 8783 & 8784 – Experimental Design & Data 
Analysis in Veterinary & Comparative Medicine I and II 
 
Molecular Genetics 5650 - Analysis and Interpretation of Biological Data 

 
 Statistics 6410 - Design and Analysis of Experiments 

  
 Statistics 5301 & 5302 – Intermediate Data Analysis I and II 
  
Instruction in biomedical ethics is provided to all students in the combined program, being a 
requirement for individuals engaged in projects funded by the National Institutes of Health. 
Course offerings in this area are as follows: 
 

VBS 7751 - Professional and Ethical Issues in Biosciences 
Case scenarios dealing with ethical issues facing biomedical researchers, such as 
publishing practices, confidentiality, and mentoring 
 

The graduate curriculum supporting research training is highly flexible, being tailored to the 
student's background and specific research interest. The one exception is the following course 
that is taken by the vast majority of students, a pre-requisite for many advanced graduate 
courses. 
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Molecular Genetics (MOLGEN) 4606 – Molecular Genetics 

  A comprehensive genetics course for majors covering transmission and molecular 
genetics; DNA replication, repair and mutation; transcription and translation; analysis and 
manipulation of genes at the molecular level. 
   
Additional coursework is defined following formation of and consultation with individual 
graduate advisory committees, being tailored to the project and needs of the student.  
 
 
C) Development of Oral and Written Communication Skills 
 
A fundamental component of the graduate education is the presentation and publication of 
research findings. This begins with the requirement for formal presentations in the Comparative 
and Veterinary Medicine Student Research Seminar (VPM 8891). This, together with the 
College Faculty seminar (VBS 8891), exposes trainees to the wide variety of research that occurs 
within the department, college, university health sciences center, and the Research Institute at 
Nationwide Children’s Hospital, in addition to work by OSU collaborators from other 
institutions. Students receive critical feedback for their seminar presentations in order to hone 
their presentation skills.    

 
Students are expected to publish results of their work in peer reviewed journals. The model 
dissertation is composed of four publishable chapters. At the time of graduation, the average 
student will have two first authored papers in peer reviewed scientific literature, one in review, 
and one in preparation.  
 
It is anticipated that most students will submit applications for fellowship support. This exercise 
hones scientific writing skills and has obvious economic benefits for both student and mentor. A 
summary of extramural awards for graduate education since 1990 follows: 
 

Number Award Mechanism 
 10  NIH K08 (Mentored Clinical Scientist Development Award) 
 9  NIH K01 (Special Emphasis Research Career Award) 
 13  NIH F32 (Individual National Research Service Award) 
 28  NIH T32 (Institutional National Research Service Award) 
 1  NIH TL1 (Institutional Clinical and Translational Science Award) 
 2  HHMI Med into Grad Fellowship 
 1  Fulbright Fellowship 

5  ACVP/STP Coalition 
 2  Eli Lilly Fellowship 

3                      U.S. Army Scholarship/Postdoctoral Res. Fellowship 
 2  U.S Department of Defense Fellowship 

1  National Multiple Sclerosis Society 
            1                      American Heart Association Fellowship 
 1   IDEXX Fellowship 
 1  Osteogenesis Imperfecta Fellowship 
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Most importantly, students present results of their work at national and international meetings. 
Overall quality of student presentations is reflected in awards to our trainees distributed at the 
annual meetings of scientific and professional societies such as the American Society of 
Veterinary Pathologists (ACVP) and Society for Toxicologic Pathology (STP): 
 

American College of Veterinary Pathologists and American Society for Veterinary 
Clinical Pathology (Atlanta, GA 2014) 

 
ASVCP Travel Award: 
- Dr. Nina Zitzer  
 
CL Davis Foundation Award (Recognizes outstanding efforts by a resident or a 
graduate student exhibiting advanced diagnostic skills or other forms of academic 
excellence in veterinary pathology):  
- Dr. Jessica Simmons 
 
ACVP Harold W. Casey Scholarship Award (Established in 1993, this award 
recognizes and rewards outstanding individuals training in pathology and striving 
to achieve ACVP board certification; 9/19 awardees have been OSU trainees): 
- Dr. Jessica Simmons 
 

Society of Toxicologic Pathology (Washington, DC, June 2014) 
 
Society of Toxicologic Pathology Student Travel Award: 
- Dr. Lauren (Mattei) Himmel 
- Dr. Jessica Simmons 
- Dr. Kristin (Lewis) Wilson  

 
Young Investigator Award: 
- First Place: Dr. Jessica Simmons 
- Third Place: Dr. Kristin (Lewis) Wilson 

 
 D) Interactions with other Training Environments: 
 
The Ohio State University is one of the top ten public research institutions in the country, with 
one of the largest Health Sciences Centers. The latter is composed of the Colleges of Medicine, 
Veterinary Medicine, Pharmacy, Dentistry, Nursing, Optometry, and Allied Medical Professions. 
All components of this center are on the same campus and within walking distance of the 
College of Veterinary Medicine. In addition, The Research Institute at Nationwide Children's 
Hospital is a ten minute drive from the department. This environment is key to our training by 
providing a limitless source of multidisciplinary graduate faculty that are members of research 
centers, shared resources providing state of the art instrumentation and support services, and 
seminar series that engage internationally recognized scholars from within and external to the 
university. 
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The Retrovirus Research Program at OSU was organized in the early 1970s with funds from 
the National Institutes of Health (NIH) Special Cancer Virus Research Program, which as part of 
society's "war against cancer." In 1989 OSU designated the Retrovirus Research Program as a 
university academic Center of Excellence. The center's mission is to facilitate interdisciplinary 
research among faculty, graduate students and post-doctoral scientists in their investigations of 
problems relating to the prevention and treatment of retrovirus diseases of animals and man. As 
part of this mission, the Retrovirus Research Program and the Center for Retrovirus Research 
have initiated more than 60 extramural projects pertaining to the pathobiology of retrovirus-
associated diseases over the past 30 years. On behalf of center members, the university has been 
awarded extramural research support from the NIH, Department of Defense (DOD), and private 
foundations and companies. The pioneering research that led to the development of the feline 
retrovirus vaccine at The Ohio State University was sponsored by extramural research dollars. 
An additional $14 million of unencumbered royalties have come to the university from the sales 
of the vaccine (LeukocellR) licensed to Pfizer Animal Health. Under the direction of Patrick 
Green, PhD, membership includes 20 principal investigators at OSU, Nationwide Children’s 
Hospital Research Institute and Wright State University. The research interests of center 
members are diverse and form a highly interdisciplinary network of collaboration for research 
initiatives. Research disciplines include virology, pathology, immunology, cell biology, 
molecular biology, endocrinology, neurology, pharmacology, biochemistry, and infectious 
diseases. This multi-disciplinary composition enables researchers to design and develop 
comprehensive research studies on retrovirus diseases and related topics that would not be 
possible by individual laboratories.  
 
The Center for Microbial Interface Biology (CMIB) is a multidisciplinary research center 
focused on microbe-host interactions that was created by Dr. Larry Schlesinger in late 2002 and 
received University Center status in 2006. The Center embraces multidisciplinary approaches to 
the complex analysis of microbe-host interactions, i.e. the interface between microbes and their 
hosts. There are currently 70 faculty members in the CMIB from throughout the OSU campus. 
CMIB faculty expertise represents the fields of immunology, cell biology, pathology, 
biochemistry and pharmacology, microbiology, genetics, structural biology, and bioinformatics. 
Investigation by these researchers includes but is not limited to in vitro and animal studies, 
genomics, proteomics, and population-based studies. Emphasis areas in the Center are in 
respiratory infectious diseases, intracellular parasitism, granulomatous inflammation, and 
microbial pathogenesis. These areas build upon strengths at OSU, have direct relevance to the 
clinical mission of the OSU Medical Center (opportunistic infections in immunocompromised 
patients), and relate directly to many of the targeted infectious disease agents of bioterrorism. 
Goals of the CMIB relate both to education and research. The Center has been successful in 
bringing together scientists throughout the OSU campus in different departments, colleges, 
schools, and institutes. Represented within the College of Medicine are the Departments of 
Medicine, Pathology, Bioinformatics, Pharmacy, Molecular Virology, Immunology and Medical 
Genetics (MVIMG) and the Dorothy M. Davis Heart and Lung Research Institute (DHLRI). 
Investigators are also involved from the College of Veterinary Medicine (Department of 
Veterinary Biosciences), the School of Public Health, the College of Biological Sciences 
(Microbiology and Molecular Genetics), and the College of Pharmacy. 
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As one of only 40 designated comprehensive cancer centers in the nation, The Ohio State 
University Comprehensive Cancer Center – Arthur G. James Cancer Hospital and Richard J. 
Solove Research Institute, is dedicated to the creation of knowledge in laboratory, clinical and 
population-based cancer research, and the development of more effective approaches to cancer 
prevention, diagnosis and therapies – providing tomorrow’s standard of care, today. Under the 
direction of Michael Caligiuri, MD, Ohio State’s cancer program includes 5 highly interactive 
cancer research programs with more than 250 scientists from 12 of the 14 colleges at The Ohio 
State University and affiliated institutions. Together, these 5 programs span basic science to 
clinical trials. Supporting these research programs are 19 state of the art Shared Resources that 
are laboratory, clinical and population-based. During the last several years, research programs 
have continued to grow in scientific and clinical strength through recruitment and retention of 
some of the world’s brightest minds in cancer research. A clear focus on translational research 
and the funding of state-of-the-art technologies have enhanced the quality of science and the 
progress toward discoveries. These programs include: Cancer Control; Leukemia Research; 
Molecular Biology and Cancer Genetics; Molecular Carcinogenesis and Chemoprevention; and, 
Translational Therapeutics.  

 
The Center for Clinical and Translational Science (CCTS) was established at OSU through a 
Clinical and Translational Science Award (CTSA) from the National Institutes of Health 
which was renewed in 2013 for $25.4 million. The award provides support services to Ohio State 
researchers while fostering collaboration with other medical centers that are recipients of the 
grants. This NIH grant marks a new era in collaboration internally and externally, enabling 
research and clinical trials to be quickly translated into treatments benefiting patients and the 
entire community. Under the direction of Rebecca Jackson, MD, associate dean for clinical 
research, the CCTS leverages expertise from several colleges at Ohio State, along with scientists 
and clinicians from OSU Medical Center and Nationwide Children’s Hospital to improve the 
quality of health care in the community. The grant award provides administrative support needed 
to develop improved methods for analyzing research data and managing clinical trials, allowing 
for greater community outreach, and creating partnerships. Faculty and staff from 16 colleges at 
OSU are involved in the project, creating a collaborative network focusing on science, education, 
research design and implementation. Training and developing the next generation of researchers 
is an integral part of the strategic focus. OSU is one of more than 30 institutions across the 
country receiving the NIH grant targeted to strengthening clinical and translational science. Led 
by the National Center for Research Resources, a component of the NIH, the CTSA program 
funds diverse and far-reaching approaches related to all aspects of research. 

 
The Dorothy M. Davis Heart and Lung Research Institute (DHLRI) was born from the 
multidisciplinary, problematic study of heart and lung disease at OSU in the late 1990s. In 2000, 
DHLRI opened its new home in one of the most advanced interdisciplinary facilities on the Ohio 
State campus. Today, the 100,000 sq. ft. institute offers research space for up to 50 PIs and their 
teams. Numerous core laboratories within the DHLRI offer state-of-the-art as well as innovative 
developing technologies to support all aspects of basic and clinical research. The clinical care 
provided nearby at the Ross Heart Hospital and other offices, clinics, and hospitals of the OSU 
Medical Center offers first-hand perspectives on how research affects the prevention, detection, 
and treatment of heart and lung disease. In order to maximize growth and excellence, the OSU 
DHLRI Institute concentrates research efforts in four areas that lead the institute into its next 
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phase of scientific development under the direction of Peter Mohler, PhD: Regenerative 
Medicine; Inflammation, Fibrosis and Immune Function; Ischemia and Metabolism; and, 
Myocyte Biology. The four programmatic areas take into consideration many of the institute's 
existing strengths and promises to lay the groundwork for building bridges between basic science 
and clinical and translational investigation. 

 
Public Health Preparedness for Infectious Diseases Program (PHPID) is a collaborative 
initiative of the colleges of Biological Sciences; Food, Agricultural, and Environmental 
Sciences; Medicine; Pharmacy; Public Health; and Veterinary Medicine. The mission of the 
PHPID Program is to protect public health by minimizing animal to human, environmental, and 
food borne infectious disease threats through innovative interdisciplinary research. This is being 
achieved through a program of research excellence that is broad in scope and encompasses the 
full range of relevant sciences from the laboratory bench to the community. The interdisciplinary 
nature of the program recognizes that breakthroughs will likely emerge at the interface of 
scientific disciplines. Accordingly, this program draws strength from both the diversity of 
academic programs that underlie it, as well as a unifying focus and direction related to public 
health preparedness and infectious diseases. Current membership includes over 160 faculty 
members from 11 colleges, and represents an organization framework that embraces centers such 
as CMIB and the Center for Retrovirus Research. 

 
In addition to being active members of the university Centers/Institutes described above, The 
College of Veterinary Medicine has three Signature Programs that foster collaboration in focused 
areas of interest.  These programs invite participation of faculty, staff, residents and students 
from not only within the College but from across the University and are widely attended by our 
residents. These programs include the following:   
  

Comparative Oncology Signature Program – The mission of the program is to 
improve the care and treatment of veterinary oncology patients by interdisciplinary 
collaborative efforts within the College of Veterinary Medicine, the Ohio State 
University biomedical community, and nationwide using enhanced diagnostic 
capabilities, state-of-the-art treatment, clinical trials, and translational medicine supported 
by both basic and clinical research.  Education of professional and graduate students, 
faculty, and the public are a vital component of this process. The overarching goal is a 
better understanding of the pathogenesis of cancer in all species, which will ultimately 
lead to optimized therapeutic modalities, improved quality of life for veterinary oncology 
patients and a stronger human-animal bond.  

  
Infectious Disease Signature Program – The mission of the program is to benefit 
animal and public health by fostering infectious disease education and collaborative 
research through a platform of interactive collaborations and college-wide programmatic 
growth focused on veterinary infectious disease.  There is broad faculty participation 
across multiple disciplines including virology, microbiology, immunology, clinical 
medicine, pathology/clinical pathology, and epidemiology to address the three key areas 
of population health, host response, and structure and function. Organized efforts 
promote the training of professional and graduate students, as well as further the 
education of faculty and staff. 
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The Animal Diagnostic Disease Laboratories of the Ohio Department of Agriculture is 
located 20 minutes from the department, supporting rotations of first year pathology residents on 
the autopsy floor and interpretation of "mail-in" cases. These rotations expose the residents to 
pathology of production animals as well as diagnostic support services that include toxicology 
and microbiology. 

 
The University is adjacent to the headquarters for Battelle Memorial Institute, one the largest 
non-profit research organizations in the world. Battelle staffs toxicologists and infectious disease 
investigators that have served as both instructors and consultants for training activities within the 
Department of Veterinary Biosciences.  

 
The Department of Veterinary Biosciences and the CVM Veterinary & Comparative Medicine 
Graduate Program is an active participant in two interdisciplinary graduate programs: 
 

Biomedical Sciences Graduate Program (BSGP) is a unique graduate program within 
the OSU College of Medicine and Public Health that has an extremely strong Graduate 
Faculty composed of over 170 members from 19 departments. These faculty members 
bring extraordinary research and teaching expertise and outstanding research resources to 
the program. 
 
The Graduate Program in Molecular, Cellular and Developmental Biology (MCDB) is 
an interdisciplinary unit involving the collaborative efforts of over 140 faculty members 
from twenty-five departments in six colleges: Biological Sciences, Food, Agriculture and 
Environmental Sciences, Medicine and Public Health, Pharmacy, Mathematical and 
Physical Sciences, and Veterinary Medicine. MCDB offers a course of study leading to 
the doctoral degree. Research training is diverse and areas of study include: Cell Biology, 
Gene Expression, DNA Replication, Developmental Biology, Molecular Medicine, 
Virology, Cancer Biology/Genetics, Plant Molecular Biology, Molecular Neurobiology, 
and RNA Processing. 

 
There are innumerable Core Facilities and Shared Resources, for use by OSU investigators and 
graduate students. Clinical research faculty, basic scientists and students all benefit from the 
shared cost of these resources, and the research environment at OSU benefits from the 
economies of scale that enable timely acquisition of new instrumentation and technologies. 
 

Analytical Cytometry and Cell Sorting – A joint venture between Ohio State’s CCC, the 
DHLRI and CVM, this resource – led by Jeffrey Chalmers, PhD – provides instrumentation, 
technical operation and support for identification, characterization and separation of cell 
populations according to the expression of selective cellular markers. Services include: 
individual training, and then 24-hour access flow cytometry instrumentation for researchers 
who wish to conduct their own analysis; educational and training opportunities for new and 
experienced resource users; forums to introduce new instrumentation, technologies and 
reagents to investigators; state-of-the-art equipment to support high-quality research; and, 
new, or pre-commercial, emerging technology to support high-quality research.  
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Atomic Force Microscopy (AFM) – The AFM Core is a resource of Ohio State’s DHLRI. 
The core provides high-resolution microscopy techniques that produce precise topographic 
images of a sample by scanning the surface with a nanometer-scale probe (lateral resolution 
~ 1 nm, vertical ~ 0.1 nm). A unique AFM advantage is that it enables imaging in an air or 
liquid environment with minimal sample preparation. In the biomedical field, AFM is used to 
visualize single biomolecules, live or fixed cells, or tissues at nanoscale resolution without 
drying or coating them. The lab is directed by Gunjan Agarwal, PhD. 
 
Behavioral Measurement – This shared resource, led by Heather Aker, MPH integrates 
behavioral research into the broad investigative goals of Ohio State’s CCC. It also provides 
researchers in cancer prevention and control with population-based data retrieval, 
consultation for patient accrual procedures and locations, identification or adaptation of 
existing measures of behavioral constructs, and guidance with behavioral data collection 
methodology and/or personnel. 
 
Behavioral Phenotyping – This facility in the Biomedical Research Tower vivarium is led 
by Randy Nelson, PhD and Matthew During, MD, PhD. It offers specialized equipment and 
collaborative expertise for monitoring an array of behavioral responses. A partial list of 
behaviors and monitoring equipment includes a multifunction video system for digital 
monitoring of operant and preference conditioning. Monitoring of diurnal patterns, 
locomotion, feeding, social interactions, learning and memory, anxiety and depression is also 
available. Many of these tasks can be accomplished through a newly purchased Clever 
Systems analysis suite. Standard phenotyping includes: health screening, sensorimotor 
assessment, learning and memory, balance and coordination, anxiety and stress responses, 
motivated behavioral assessments, aggressive behaviors, mating behaviors, parental 
behaviors, food and water intake, social interactions, acoustic startle and prepulse inhibition 
tests. This Core will provide technical expertise and consultation. Behavioral data is collected 
in modern facilities under controlled conditions. 
 
Biomedical Informatics – Led by Jeffrey Parvin, MD, PhD and Philip Payne, PhD, the 
Biomedical Informatics Core Laboratory, organized into two complementary arms - 
Computational Biology Services (CBS) and Data Management Services (DMS) - applies 
distributed and parallel computing techniques to data retrieval and integration, imaging, 
simulation, medical informatics and computational biology. Its personnel also develop 
middleware and optimization. 
 
Biorepository and Biospecimen (BBR) – This resource procures and provides malignant 
and normal tissues from solid tumors obtained from human patients to members of Ohio 
State’s OSUCCC. Led by Heather Hampel, MS, CGC, the BBR is part of a large tissue bank 
network at Ohio State called "The Human Tissue Resource Network,” which also includes: 
The NCI-funded Cooperative Human Tissue Network; the NCI-funded Cancer and Leukemia 
Group B (CALGB) Pathology Coordinating Office and specimen banks; the NCI-funded 
AIDS Malignancy Bank; the Tissue Archives Services; and the Research Histology Core 
Facility. The BBR accomplishes both basic science and clinical collection of materials that 
are fundamentally different but important to OSUCCC goals. The BBR staff provides quality 
control of the research specimen and direct interaction with pathologists and OSUCCC 
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investigators to better assist in tissue procurement and to foster hypothesis-driven cancer 
research. 
 
Biostatistics – Led by Soledad Fernandez, PhD, this resource helps researchers identify 
collaborators for grant preparation, create and maintain databases, analyze data, develop 
methodologies and publish results. It assists them in all aspects of grant proposal 
development, experimental design, sample size determination, data management, statistical 
analysis, development and application of statistical methods, and manuscript preparation. 
 
BSL3 Facilities – OSU has established a campus wide comprehensive BSL3 and CDC 
certified Select Agent BSL3 facilities program. The development of a centralized program 
for the campus ensures that broad expertise on campus is represented in BSL3/2 discussions 
regarding a) work with bacteria, viruses, toxins, etc; b) entry criteria for users; c) exposure 
protocols for users; and, d) proper use and maintenance of animals. OSU has a program 
director for the BSL3/Biosecurity program, a Responsible Official and alternate for the 
Select Agent Program and an Institutional Biosafety Committee (IBC). Complementing and 
interacting with the regulatory and compliance arm of the BSL3/Biosecurity activities on 
campus is the centralized academic/research oversight structure under the auspices of the 
OSU Center for Microbial Interface Biology (CMIB). This includes an OSU campus-wide 
Biosafety-3 Advisory committee (BAC), a centralized administrative and fiscal 
BSL3/Biosecurity Committee, a BSL3 operations manager and a BSL3 User Group (BUG). 
The BAC includes representation from researchers with broad expertise from the major 
Colleges involved (e.g. virologists, bacteriologists, investigators with expertise in the 
airborne models of infectious diseases in animals, etc), ULAR leadership, facilities and 
management, the institution biosafety officer, and leadership from hospital infection control 
and employee health. A state of the art CDC select agent-approved BSL3 facility on the West 
Campus of OSU (5 minute drive from the BRT) provides 2560 sq. ft. of usable space 
including two anterooms, shower/bathroom, and 8 work rooms: including a microscopy 
room, 3 tissue culture rooms, a microbial growth room, a flow cytometry instrument room, 
an aerosol delivery room and an animal storage room. The facility offers separate key card 
entrance for each room and state of the art video surveillance. State of the art BSL3 facilities 
within the Biomedical Research Tower on main campus includes a BSL3 research suite on 
the 10th floor of the building (3700 gross sq. ft., 2775 assignable sq. ft.), an adjacent BSL2 
research facility, and a vivarium BSL3 suite in the basement (4500 gross sq. ft., 3370 
assignable sq. ft.). A 10th floor BSL3 suite houses research involving microbiology, 
immunology, biochemistry, and molecular biology. The facility houses procedure (tissue 
culture) rooms and core research rooms for flow cytometry, microbial growth, and confocal 
microscopy as well as an anteroom with shower, autoclave and decontamination alcove, and 
equipment corridor/storage. There is a state-of-the-art security system with constant 
monitoring of the environment. The vivarium BSL3 laboratory is in the basement of the BRT 
adjacent to one of the largest vivaria on campus (50,000 gross sq. ft.) and will be connected 
to the animal facility in an adjacent building, thus optimally centralizing technical support for 
animal care in this sector of the health sciences campus. The vivarium BSL3 has been 
designed to allow for animal housing adjacent to research procedure rooms, maximizing the 
potential to complete animal experiments within the confines of the facility, and thus 
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negating the need for transport of infectious animals from the facility. The animal facility has 
its own anteroom and shower facility and autoclave and decontamination quarters. 
 
Campus Microscopy and Imaging Facility (CMIF) – The Campus Microscopy and 
Imaging Facility (CMIF), under director Michael Robinson, PhD, serves University faculty, 
staff and students as well as researchers outside Ohio State. It offers a full range of 
microscopes, and support instrumentation allows cell and tissue preparation with 
immunocytochemistry, in situ hybridization, freeze-fracture, cryo-ultramicrotomy, scanning 
and transmission electron microscopy.  
 
Center for Knowledge Management – Ohio State’s Center for Knowledge Management 
(CKM), housed in the John A. Prior Health Sciences Library, is one of the nation’s most 
comprehensive repositories of global biomedical knowledge and intellectual capital. The 
CKM provides cost-effective access to biomedical knowledge, identifies and makes available 
knowledge and key research findings, expedites packaging of information content as reusable 
and sharable resources, facilitates understanding and helps incorporate information resources 
into work processes. The interim director for this resource is Stephen Wilson, PhD. 
 
Clinical Research Center (CRC) – This program is funded by the National Center for 
Research Resources in the National Institutes for Health. The CRC program provides indirect 
financial support to principal investigators for components essential to clinical research: 
hospitalization and ancillary laboratory costs, and salaries of key personnel, including nurses, 
research bionutritionists, administrators, core laboratory staff, biostatisticians and computer 
personnel. The program enables flexibility in the design, accessibility and scope of research. 
This facilitates rapid initiation of novel protocols and pilot studies. William Malarkey, MD, 
directs this core. 
 
Clinical Trials Office (CTO) – The CTO, under the leadership of Steven Devine, MD and 
Bhuvaneswari Ramaswawmy, MD, facilitates development and implementation of all Ohio 
State University CCC – James Cancer Hospital and Solove Research Institute clinical trials, 
including regulatory processing, subject recruitment, data collection and protocol-
management services. 
 
Clinical Treatment Unit and Clinical Trials Processing (CTU/CTPL) – This facility, led 
by Larry Schaaf, PhD, enables investigators at the CCC-James to conduct successful phase I 
and phase II clinical translational research in a methodologically sound, expedient and 
costeffective manner. CTU specializes in treating early clinical trial patients who require 
intense monitoring or complex correlative sample collection and processing. CTPLS 
enhances research quality by providing dedicated staff for high-volume procurement, 
processing, storage, delivery and shipment of research specimens critical to the correlative 
studies component of CCC-James clinical trials. 
 
Comparative Pathology & Mouse Phenotyping Shared Resource (CPMPSR) – The 
heavy utilization of genetically modified animals within the Health Sciences Center and the 
demands of the University Laboratory Animal Resources (ULAR) represent a highly utilized 
training opportunity for the pathology resident. Our department is home to the Comparative 
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Pathology & Mouse Phenotyping Shared Resource (CPMPSR) under the direction of Dr. 
Krista LaPerle (Director) and Brad Bolon (Associate Director). The CPMPSR provides 
pathology support to investigators utilizing animal models to study disease, as well as to 
ULAR. Services, which emphasize phenotypic characterization of newly produced lines of 
genetically engineered mice, include comprehensive macroscopic and microscopic 
examinations of various laboratory animal species. Additional services include hematology, 
clinical chemistry, radiography, routine frozen and paraffin slide preparation, tissue 
microarray preparation, and special histochemical and immunohistochemical staining. In 
addition, the CPMPSR provides a referral service to experienced scientists, providing 
expertise in animal model development, experimental design, optimal sample collection and 
data interpretation. The CPMPSR supports rotations by both anatomic and clinical pathology 
residents, laboratory animal residents and veterinary students; coordinates monthly 
laboratory animal pathology rounds; and, also serves as a key component of the training 
environment that is the basis for a T32 award from the National Institutes of Health (i.e., 
Institutional National Research Service Award) entitled Mouse Pathobiology: Models of 
Human Disease. This grant trains veterinary pathologists in the interpretation of 
abnormalities arising as a result of genetic manipulation of mice. 
 
Electron Paramagnetic Resonance (EPR) – The EPR Core is a resource of Ohio State’s 
DHLRI. The core offers magnetic resonance technology for detection, quantification and 
visualization of free radicals in biological systems. The method is routinely used to measure 
free radicals such as superoxide, hydroxyl and nitric oxide in chemical/biochemical 
biological systems. EPR also enables measurement and imaging of physiologically pertinent 
tissue parameters such as tissue perfusion, oxygenation, metabolism, redox state, viability 
and pH using appropriate spin probes. The lab is directed by Periannan Kuppusamy, PhD. 
 
Genetically Engineered Mouse Modeling (GEMM) – The GEMM Shared Resource, under 
the direction of Vincenzo Coppola, MD, assist investigators in the generation of classical 
transgenic lines by pronuclear injection and targeted lines (knock-out, knock-in, conditional) 
by embryonic stem cell technology. It also offers sperm or embryo cryopreservation, 
rederivation and in vitro fertilization services. 
 
Genomics (GSR) – The Genomics Shared Resource, provides both nuclei acid and 
microarray services under the direction of David Symer, MD, PhD and Pearlly Yan, PhD. It 
offers instrumentation and expertise for DNA and RNA analysis using sequencing, 
genotyping, real-time PCR, Affymetrix GeneChips, nCounter Analysis, next-generation 
sequencing, DNA synthesis support and genome-wide analysis using the Illumina NGS 
platform and Affymetrix and customizable gene chips. The microarray is a high-throughput 
technology that can monitor the entire transcriptome, including mRNA and lncRNA. A 
separate array is available for small RNA species, including microRNA, snoRNA and 
scaRNA. Additionally there is TAC 2.0 analysis software installed in the lab for users to 
explore pairwise comparisons and mRNA-miRNA interactions. The microarray service arm 
offers custom microarray design and fabrication, commercial microarrays 
(Affymetrix/Agilent/Nimblegen) and RNA/DNA quality/quantity analysis (Bioanalyzer, 
Qubit, NanoDrop). 
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Laser Capture Molecular – Led by Sashwati Roy, PhD, this facility contains a robotized 
PALM MicroLaser system with PALM MicroBeam and PALM RoboStage/RoboMover for 
high throughput sample collection. Procurement of another device, specifically directed at 
community service, is in process. The facility enables molecular analyses of laser captured 
tissue material. Services include standardization of novel techniques related to tissue 
processing, staining, fixation and capture, with the goal of preserving nucleic acid and 
protein integrity of the laser-captured tissue. Capture and analysis of tissue down to the 
resolution of a single cell population (cutting precision 0.6 micron) from in vivo tissue 
sections is routinely performed. In addition, the facility has developed a way to rapidly 
identify and capture human blood vessels from clinical samples in a manner that makes high-
density screening of the transcriptome possible. 
 
Leukemia Tissue Bank – This resource, led by David Lucas, PhD, provides central 
collection, processing and repository for samples collected from leukemia patients treated on 
Ohio State University protocols. These samples are available to investigators within Ohio 
State’s CCC – James Cancer Hospital and Solove Research Institute, and to outside 
collaborators who examine cellular and molecular properties of leukemia. 
 
Magnetic Resonance Imaging (MRI) – MRI experiments are performed using 11.7-T 
Bruker AVANCE MRI system located on 1st floor of Tzagournis Hall (across the street from 
DHLRI) and a Bruker 400 MHz (9.4 T) Magnetic Resonance Imager (AVANCE) located in 
the DHLRI Imaging core. The 11.7-T features a vertical bore which has actively shielded 
superconducting magnet. The instrument is capable of performing MR imaging and in vivo 
spectroscopic measurements (1H, 2H, 13C, 19F, 23Na, and 31P) with small size animals 
(mice). The system has a micro gradient set with a maximum field gradient strength of 1000 
mT/m and has a wide variety of radio frequency (RF) probes for imaging in vitro samples as 
wells as mice in vivo. The instrument can be integrated with a mobile anesthesia machine for 
controlled combined gas-anesthesia delivery to animals inside the scanner. The system is 
equipped with the Bruker Biospin monitoring unit for the display of physiological monitoring 
and for synchronized gated MR acquisitions by using ECG and/or respiration triggering 
signals (from SAI Inc.). The system is equipped with respiratory sensory pads, a temperature 
probe, a set of ECG electrodes and a laptop PC. The animal body temperature is maintained 
using a warm air blower set (SA Instruments Inc.) coupled with the ECG gating and 
respiration unit. The wide bore magnet (30-cm bore-size; 20-cm diameter available size after 
gradient inserts) is best suited for whole-body mouse, rat, and rabbit imaging. The system is 
also equipped with a cardiac gating system which makes it suitable for cardiac MRI in 
mice/rats.  

Medicinal Chemistry – Under the direction of Chad Bennett, PhD, this resource integrates 
the expertise of multiple disciplines, including synthetic and process chemistry, instrumental 
analysis and molecular pharmacology, to provide medicinal chemistry support to 
investigators. The immediate goal is to provide many aspects of medicinal chemistry service, 
including chemistry consultations, sample purity analyses and preparations, and custom 
syntheses for the identification of new therapeutic targets and/or biomarkers of drug 
activity. From a long-term perspective, the MCSR, in collaboration with other Shared 
Resources, will translate basic science findings from investigators into small-molecule agents 
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for testing individual hypotheses, adding an important dimension to translating basic science 
to the clinic. 

MicroMD – A premier microfabrication facility for developing bioMEMS devices 
(microelectromechanical systems), the Ohio MicroMD Laboratory facilitates a range of 
research and development activities and is the nation’s first technologically integrated facility 
dedicated to developing therapeutic applications for BioMEMS. This core is led by Robert 
Davis, PhD. 
 
Microscopy – The lab located in Ohio State’s DHLRI provides technology to visualize 
minute details of the subcellular organization of living cells and tissues. In addition to 
fluorescent microscopes fully equipped for optimized magnification, time-lapse video 
microscopy and multichannel visualization, the lab offers other instrumentation, including 
multiphoton confocal microscopy that allows investigators to probe delicate living cells or 
tissues longer and deeper without damaging samples. This lab is directed by Sandor Gyorke, 
PhD. 
 
Molecular Cytogenetics – Directed by Nyla Heerema, PhD, the Molecular Cytogenetics 
Shared Resource provides molecular cytogenetic technology and classical banded metaphase 
cytogenetics. Services include metaphase karyotyping of human and mouse tissue, 
fluorescence in situ hybridization (FISH) using many different types of probes and tissues, 
and multicolor spectral karyotyping (SKY). 
 
Neuroscience Genetics – This core is part of the Center for Molecular Neurobiology and 
performs quality basic research and provides training in Developmental, Cellular, and 
Molecular Neuroscience. Research strengths stem from the use of three prominent molecular 
genetic model systems (mice, zebrafish, and Drosophila) and include research directly 
applicable to human disease. This core is an intercollegiate program whose faculty have joint 
appointments in the Center as well as in departments in the Colleges of Biological Sciences, 
Medicine, and Pharmacy. Faculty and students have opportunities to form bridges between 
the Center and different departments within separate colleges. The facilities include a core 
laboratory for zebrafish and transgenic mice. Together with other neuroscientists on campus, 
the Center for Molecular Neurobiology faculty contribute to various departmental and 
interdisciplinary training programs including the Ohio State Biochemistry program, 
Molecular, Cellular and Developmental Biology Program, the Neuroscience Graduate 
Studies Program, and the Integrated Biomedical Science Graduate Program. Interaction with 
clinical departments and the teaching hospital offer major opportunities for translation 
research in Molecular Neurobiology at Ohio State. The NINDS sponsored neuroscience 
genetics core includes separate Mouse Genetics Core and Zebrafish Genetics Core. 

Nutrient and Phytochemical Analytics – Steven Schwartz, PhD directs this resource to 
provide expert bioanalytical method development and quantitative analysis. The core 
supports development of methods and techniques to quantitatively determine nutrients and 
phytochemicals in foodstuffs as well as identification of these compounds and respective 
metabolites in biological samples from both human clinical trials and animal model 
investigations. Personnel are specialists in the field of analytical chemistry, concentrating 
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their expertise in examining the bioavailability, metabolism and physiological significance of 
carotenoids, isothiocyanates, isoflavones and other phytochemicals. The facility is capable of 
developing analytical methods for a Good Laboratory Practice (GLP) environment. 

Pharmacoanalytical – This resource is a decentralized facility in the College of Pharmacy. 
Two LC/MS systems are available for quantitation of analytes and identification of 
metabolites in biological matrices. This equipment is primarily used for quantitation of 
parent drug and metabolites in clinical specimens. This resource is led by Mitch Phelps, PhD. 
 
Pharmacogenomics – Led by Audrey Papp, the Core Laboratory of Ohio State’s Program in 
Pharmacogenomics supports intermediate scale genotyping for use in clinical association 
studies. Genotyping panels covering nearly 1,000 polymorphisms are available, targeting 
genes implicated in cancer, cardiovascular and central nervous system disorders, as well as 
drug metabolism and transport. The Core Laboratory also has developed a rapid approach for 
discovery of functional polymorphisms in candidate genes as potential markers for assessing 
disease and therapy outcomes. 
 
Proteomics (PSR) – The Proteomics Shared Resource, directed by Micheal Freitas, PhD and 
located in the Biomedical Research Tower, investigators access to advanced mass 
spectrometry instrumentation and analysis for protein identification, characterization, and 
quantification. Using a variety of analytical platforms, researchers are able to discover novel 
differentially expressed proteins in serum, urine, BAL fluid, saliva, frozen tissues, formalin-
fixed tissues and cell lysates. The PSR is part of the Campus Chemical Instrument Center 
managed by the OSU Office of Research. The PSR is an interdisciplinary unit that provides 
researchers with technical expertise and state-of-the-art instrumentation needed to identify 
proteins, protein modifications, protein interactions and protein biomarkers as well as protein 
quantitation studies in cancer samples. The PSR can identify proteins from solution, 1D and 
2D gels using electrophoresis and imaging equipment, robotic sample handlers and (tandem) 
mass spectrometers.    
 
Small Animal Imaging – This multidisciplinary resource, directed by Kimerly Powell, PhD, 
is provided through the Small Animal Imaging Center, which includes high-resolution 
imaging equipment, personnel trained in the operation of each imaging modality and small-
animal-handling procedures, and analytical software support for quantitative image analysis. 
The facility (separate from the 11.7T and 9.4T MRI units available in the HLRI listed above), 
primarily located in the basement of the Biomedical Research Tower, houses micro magnetic 
resonance imaging (microMRI), micro positron emission tomography (microPET/CT), micro 
single photon emission computed tomography (microSPECT/CT), micro computed 
tomography (microCT) and electroparamagnetic resonance (EPR) imaging systems. The 
SAIC provides interim animal housing for serial imaging studies, on-site suites for surgical 
procedures, and animal care provided by ULAR. Image reconstruction, multimodality fusion, 
quantitative image analysis, high resolution graphics, and networking to the facility's server 
are also available to investigators using the SAIC. 
 
Solid Tumor Translational Science – Cynthia Timmers, PhD directs this shared resource 
which works closely with clinical and translational scientists on the design and development 

http://www.ccic.ohio-state.edu/MSP
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of customizable portfolio validation assays to provide the most innovative correlative science 
studies associated with early phase solid tumor oncology clinical trials.  

Target Validation (TVSR) – Reena Shakya, PhD directs the TVSR which The Target 
Validation Shared Resource (TVSR) assists investigators in generating reliable proof-of-
concept preclinical animal model data for grant applications, publications and IND 
applications for the FDA. Preclinical mouse models of cancer have become indispensable for 
in vivo target validation studies, such as determining in vivo efficacy of therapeutics, 
unraveling in vivo off-target effects of therapeutics including unexpected negative side-
effects in a whole organism, elucidating significance of biological pathways towards disease 
initiation/progression etc. The Target Validation Shared Resource assists investigators with 
these in vivo target validation studies. The TVSR shared resource has expertise in 
establishing breeding programs for GEMM (genetically engineered mouse model) animals 
and immune-compromised mouse strains, developing xenograft/allograft mouse models of 
cancer, therapeutic compound administration and subsequent monitoring of the animals. It 
also provides consultation towards in vivo target validation study design. The goal of TVSR 
is to assist investigators in generating reliable “proof-of-concept” preclinical animal (mouse) 
model data for grant applications, publications and filing of IND applications to FDA.   

Veterinary Clinical Research Support (VCRSSR) – The (VCRSSR), led by Cheryl 
London, DVM, PhD and William Kisseberth, DVM, PhD, designs and conducts clinical 
trials in companion animals with spontaneous diseases to evaluate novel diagnostics and 
therapeutics and collects biospecimens, such as tissue biopsies, serum, plasma and urine, in 
support of comparative cancer research. The overriding goal of this resource is to advance 
the diagnosis and treatment of disease in veterinary patients while enhancing the health of 
humans through comparative and translational studies. 
 
X-ray Crystallography – This shared resource, led by Charles Bell, PhD, houses equipment 
and computational resources for collecting single crystal macromolecular X-ray diffraction 
data for determining X-ray crystal structures of proteins and other macromolecules at atomic 
resolution. Cryogenic devices are available for low temperature data collection. 
 
Viral Vector – An affiliated core is The Cincinnati Children’s Hospital Medical Center Viral 
Vector Core produces research-grade retroviral and lentiviral vectors, generates stable 
producer lines, and offers non-GMP quality control testing, including vector titer by 
functional assay or PCR, mycoplasma, sterility, RCR and RCL testing. Retrovirus for clinical 
application is produced in the Vector Production Facility, a validated cleanroom for 
producing viral vectors for phase I/II clinical studies. This core is led by Han van der Loo, 
PhD. 
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E) Pathology Case Load and Species Distribution: 
 

Clinical Laboratories Case Load (7/1/14-6/30/15): 
  Hematology clinical cases  11,422  
  Cytology clinical cases    3,352    
  Biochemistry clinical cases  18,863  
  Total     33,637 
 

Clinical immunophenotyping of canine and feline lymphomas and leukemias by 
flow cytometry: approximately 8/month.            

   
Anatomic Pathology Case Load and Species Distribution (2014): 

  
Autopsies: 967 total cases (mean=19/wk) submitted from the OSU Veterinary 
Medical Center, referring veterinarians, the Columbus Zoo and the Columbus 
Area Humane Society. 
 43%  dog 

19% cat 
 12% equine 
 12% bovine 
 2%  camelid 

7% zoo/wildlife/lab  
 4% ovine/caprine 
 1% swine 
 
Surgical Biopsies: 1170 total cases (mean=23/wk) submitted from the OSU 
Veterinary Medicine Center and the Columbus Zoo. 

71%  dog 
10% cat 

 8% equine 
 10% zoo/wildlife/lab 
 1% camelids and ruminants 
 
Columbus Zoo:  Species submitted to the department for post mortem 
examination have included fish, reptiles, amphibians, rodents, birds, primates, 
zebras, antelopes, wolves, crocodiles, moose, cheetahs, bears, giraffes, and 
rhinoceros.  Elephants are posted on zoo premises by response teams from the 
department. 
 
Cases submitted to the Animal Diagnostic Disease Laboratories (ADDL), Ohio 
Department of Agriculture, can be subdivided as follows: 
 

   Necropsies: 1-10/week* 
   Mail-in cases: 3-5/week 

60% Production animals including cattle (beef and dairy), small 
ruminants (sheep and goats), pigs, chickens. 
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 20% Small animals (dogs and cats) 
10% Equine 

 5% Camelids 
 5% Wildlife (birds, deer, raccoons, etc.) 

* These numbers reflect the one day per week that each resident spends at 
the ADDL. 

 
 
F) Pathology and Research Faculty: 
  

The table that follows outlines the roles of faculty whose primary appointments are in 
VBS and who are instrumental in supporting pathology residency training and/or research. 
Space precludes inclusion of all CVM-appointed and joint-appointed graduate faculty associated 
with the CVM Comparative & Veterinary Medicine Graduate Program. 

 
 

Name 
 

Title(s) 
Degrees and 

Certifications 
% Effort 

Devoted to 
Pathology/ 
Research 

Involvement in 
Pathology/Research 

Training 

Prosper  
Boyaka 

Professor 
 

PhD 5/95 Principal investigator 
(mucosal 
immunity/allergy); 
NIH Immunity and 
Host-Defense study 
section; graduate 
course instruction; 
graduate committees 

Mary Jo 
Burkhard 

Associate Professor; 
Clinical Pathology 
Training 
Coordinator; 
Director, Cytometry 
Core; Director, 
Immunophenotyping 
Service 

DVM, PhD, 
DACVP 
(Clinical 
Pathology) 

50/5 Clinical pathology 
service; didactic and 
seminar instruction in 
clinical pathology; 
graduate course 
instruction; graduate 
committees 

Rachel 
Cianciolo 

Assistant Professor DVM, PhD,  
DACVP 
(Anatomic 
Pathology) 

90/10 Didactic and seminar 
instruction in renal 
pathology; autopsy 
and surgical 
pathology; 
International 
Veterinary Renal 
Pathology Initiative  
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Estelle 
Cormet-Boyaka 

Assistant Professor MS, PhD 0/100 Principal investigator 
(epithelial cell 
homeostasis in 
response to drugs, 
pollutants, and viral or 
bacterial pathogens); 
graduate committees 

Ian 
Davis 

Associate Professor DVM, PhD 0/100 Didactic and seminar 
instruction in 
laboratory animal 
medicine and 
statistics; principal 
investigator 
(pathogenesis of acute 
viral diseases of  the 
lung); graduate 
committees 

James  
DeWille 

Professor; Member, 
CVM Council for 
Graduate Studies 

MPH, MS, PhD 0/100 Principal investigator 
(molecular 
mechanisms of tumor 
growth regulation); 
graduate course 
instruction; graduate 
committees 

Patrick  
Green 

Professor; Associate 
Dean for Research 
and Graduate 
Studies, College of 
Veterinary 
Medicine;  
Director, Center for 
Retrovirus Research 

PhD 0/100 Principal investigator 
(regulation of HTLV 
gene expression and 
cellular 
transformation); 
graduate course 
instruction; graduate 
committees 

Robert  
Hamlin 

Professor Emeritus DVM, PhD, 
DACVIM 
(Cardiology) 

0/25 Principal investigator 
(pathophysiology of 
heart failure and drug 
safety evaluation); 
graduate course 
instruction; graduate 
committees 

Ryan 
Jennings 

Assistant Professor DVM, PhD, 
DACVP 
(Anatomic 
Pathology) 

90/10 Didactic and seminar 
instruction in 
respiratory and 
dermatologic 
pathology; autopsy 
and surgical pathology 
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Sue  
Knoblaugh 

Associate Professor; 
Associate Director, 
Comparative 
Pathology & Mouse 
Phenotyping Shared 
Resource  

DVM, DACVP 
(Anatomic 
Pathology) 

20/80 Didactic and seminar 
instruction in 
laboratory animal 
pathology and general 
pathology; Team 
Leader for Biology of 
Disease in veterinary 
core curriculum; 
research pathology 
support; collaborative 
research 

Steven 
Krakowka 

Professor Emeritus 
 

DVM, PhD, 
DACVP 
(Anatomic 
Pathology) 

5/95 Principal investigator 
(immunonopathology 
and gnotobiology) 

Krista  
La Perle 

Associate Professor; 
Anatomic Pathology 
Training 
Coordinator; 
Combined 
Pathology 
Residency/Graduate 
Program Director; 
Director, 
Comparative 
Pathology & Mouse 
Phenotyping Shared 
Resource; Member, 
CVM Council for 
Graduate Studies 

DVM, PhD, 
DACVP 
(Anatomic 
Pathology) 

20/80 Didactic and seminar 
instruction in 
laboratory animal 
pathology, and 
diseases of mice, rats, 
non-human primates 
and zebrafish; Team 
Leader, Advanced 
Systemic Pathology 
and weekly 
histopathology 
seminar; research 
pathology support; 
collaborative research 

Jianrong 
Li 

Associate Professor DVM, PhD 0/100 Principal investigator 
(entry, replication, 
gene expression and 
pathogenesis of 
norovirus and human 
metapneumovirus; 
pathogenesis and 
vaccinology of 
porcine enteric 
coronaviruses; 
graduate committees 
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Cheryl  
London 

Professor; Director, 
Clinical Trials Office 
and Tissue Bank 
(Biospecimen 
Repository)  

DVM, PhD, 
DACVIM 
(Oncology) 

0/50 Principal investigator 
(kinase dysfunction in 
cancer models); 
graduate committees 

Stefan  
Niewiesk 

Professor 
 

DVM, PhD, 
DECLAM 

5/95 Didactic and seminar 
instruction in 
laboratory animal 
medicine; principal 
investigator (immune 
modulation by 
measles virus); 
graduate course 
instruction; graduate 
committees 

Michael 
Oglesbee 

Professor;  
Chair, Department of 
Veterinary 
Biosciences 

DVM, PhD, 
DACVP 
(Anatomic 
Pathology) 

10/15 Didactic and seminar 
instruction in 
neuropathology; 
autopsy and surgical 
pathology; principal 
investigator (cellular 
stress response in viral 
infections); graduate 
course instruction; 
graduate committees 

Christopher 
Premanandan 

Assistant Professor; 
Service Head, 
Veterinary Anatomic 
Pathology 

DVM, PhD, 
DACVP 
(Anatomic 
Pathology) 

100/0 Didactic and seminar 
instruction in cardiac, 
reproductive, 
ophthalmic and large 
animal pathology; 
autopsy and surgical 
pathology; cytology 
rounds; graduate 
committees 

M. Judith  
Radin 

Professor DVM, PhD, 
DACVP 
(Clinical 
Pathology) 

50/50 Clinical Pathology 
Service; didactic and 
seminar instruction in 
clinical pathology; 
principal investigator 
(gender-associated 
hypertension and heart 
failure); graduate 
committees  
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Yasuko 
Rikihisa 

Professor MS, PhD 0/100 Principal investigator 
(host cell receptors 
and signal 
transduction of 
Ehrlichiae); graduate 
committees 

Thomas  
Rosol 

Professor DVM, PhD, 
DACVP 
(Anatomic 
Pathology) 

10/90 Didactic and seminar 
instruction in the 
pathology of the 
endocrine, 
musculoskeletal and 
reproductive systems; 
Team Leader, 
Advanced Systemic 
Pathology;  autopsy; 
principal investigator 
(mouse models of 
cancer and 
metastasis); graduate 
committees 

Paul  
Stromberg 

Professor Emeritus DVM, PhD, 
DACVP 
(Anatomic 
Pathology) 

100/0 Didactic and seminar 
instruction in the 
pathology of the 
respiratory and 
integumentary 
systems and gross 
pathology instruction; 
autopsy and surgical 
pathology; weekly 
histopathology 
seminar; graduate 
committees  

Steven 
Weisbrode 

Professor Emeritus 
 

VMD, PhD, 
DACVP 
(Anatomic 
Pathology) 

20/0 Weekly 
histopathology and 
monthly specialty 
pathology seminar 
instruction 

Maxey 
Wellman 

Professor; 
Service Head, 
Veterinary Clinical 
Pathology 

DVM, PhD, 
DACVP 
(Clinical 
Pathology) 

100/0 Clinical Pathology 
Service; Didactic and 
seminar instruction in 
clinical pathology; 
graduate committees 
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Li  
Wu 

Associate Professor, 
Member, CVM 
Council for 
Graduate Studies 

PhD 0/100 Principal investigator 
(HIV replication and 
molecular 
pathogenesis); 
graduate committees 

 
Summary:  
• 15 VBS faculty (primary appointments) involved in pathology training out of 24 total VBS 

faculty involved in pathology training and/or research (63%) 
• 20 VBS faculty (primary appointments) involved in graduate research out of 24 total VBS 

faculty involved in pathology training and/or research (83%) 
• 13 ACVP Diplomates out of 24 total VBS faculty (primary appointments) involved in 

pathology training and/or research (54%) 
 
 
G) Current Pathology Residents/Graduate Students: 
 

Name of 
Resident 

Type of 
Residency/ 
Graduate 
Program 

 
Graduate 
Advisor 

ACVP Exam 
Program Start-

Expected 
Completion Dates* Year(s) 

Attempted 
Year 

Passed 
Dimitria 
Mathys 

Clinical/ 
PhD 

Wittum ----- ----- 2011-2016 

Sally 
Henderson 

Clinical/ 
PhD 

Chen ----- ----- 2013-2018 

Nina  
Zitzer 

Clinical/ 
PhD 

Garzon ----- ----- 2013-2018 

Nicole 
Kohart 

Clinical/ 
PhD 

Rosol ----- ----- 2014-2019 

Justin  
Breitbach 

Clinical/ 
PhD 

   2015-2020 

Summary: 5 Clinical Pathology Trainees 
                   5/5 (100%) Clinical Pathology-PhD Trainees 
Sarah 
Chaney 

Anatomic/ 
PhD 

 
Wozniak 

2015 ----- 2010-2015 

Christopher 
Koivisto 

Anatomic/ 
PhD 

 
Leone 

----- ----- 2011-2016 

Lauren 
(Mattei) 
Himmel 

Anatomic/ 
PhD 

 
Chen 

----- ----- 2011-2016 

Elizabeth 
Clark 

Anatomic/ 
PhD 

 
Breuer 

Phase I-2015 Phase I-2015 2012-2017 

Bonnie  
Harrington 

Anatomic/ 
PhD 

Byrd/ 
Johnson 

----- ----- 2012-2017 
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Rebecca 
Kohnken 

Anatomic/ 
PhD 

Wu ----- ----- 2013-2018 

Margaret 
Shoemaker 

Anatomic/ 
PhD 

Niewiesk ----- ----- 2014-2019 

Joshua 
Lorbach 

Anatomic/ 
PhD 

Bowman ----- ----- 2014-2019 

Timothy 
Helms 

Anatomic/ 
PhD 

TBD ----- ----- 2015-2020 

Tiffany  
Jenkins 

Anatomic/ 
PhD 

TBD ----- ----- 2015-2020 

Michael 
Martinez 

Anatomic/ 
PhD 

TBD ----- ----- 2015-2020 

Summary: 11 Anatomic Pathology Trainees 
                   11/11 (100%) Anatomic Pathology-PhD Trainees 
TBD: To be determined, 1st year in program. 
   
 
H) Past Residents (since 2001): 
   

Name of 
Resident 

Type of 
Residency/Graduate 
Program and Date 

Completed 

 
Graduate 
Advisor 

ACVP Exam 
 

Current Position Year(s) 
Tested 

Year(s) 
Passed 

James  
Stanley 

Anatomic/MS  
2001 

Lairmore 2000 2000 Concord 
Biomedical 
Sciences and 
Emerging 
Technologies, Inc. 

Rani  
Sellers 

Anatomic/PhD  
2001 

Rosol 2000 2000 Associate 
Professor, Albert 
Einstein College 
of Medicine 

Bruce  
LeRoy 

Clinical/PhD 
2002 

Rosol 2002 2002 AbbVie 

Julie  
Hutt 

Anatomic/PhD  
2002 

DeWille 2001 2001 Lovelace 
Respiratory 
Research Institute 

Krista  
La Perle 

Anatomic/PhD  
2002 

Capen/ 
Jhiang 

2001 2001 Associate 
Professor, The 
Ohio State 
University  

Alan  
DeBruin 

Anatomic 
2001  

N/A 2001, 2002 2002 Professor, State 
University of 
Utrecht, The 
Netherlands 
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Laura  
Rush 

Anatomic/PhD  
2003 

Plass/ 
Caligiuri 

2002, 2003 2003 Ohio University, 
Clinical and 
Translational 
Research Unit 
Executive Director 

Richard 
Peterson 

Anatomic/PhD  
2003 

Eaton 2003 2003 GlaxoSmithKline, 
Research Triangle 
Park 

Wayne  
Buck 

Anatomic/PhD  
2004 

Podell/ 
Mathes 

2001 2001 AbbVie 

Deborah  
Davis 

Clinical 
2005  

N/A 2005, 2006 2006 Clinical 
Pathologist, 
IDEXX 
Laboratories 

Hajime 
Hiraragi 

Anatomic/PhD  
2005 

Lairmore 2005 2005 Amgen, Inc. 

Lee  
Silverman 

Anatomic/PhD  
2005 

Lairmore 2005 2005 Agios 

Sarah 
Tannehill-
Gregg 

Anatomic/PhD  
2005 

Rosol 2005, 2006 2006 Amgen, Inc. 

Colleen 
Almgren 

Anatomic/PhD  
2005 

Brooks 2005, 2006 ----- Illinois Pathology 
Hotline 

Kim  
Newkirk 

Anatomic/PhD  
2007 

Kusewitt 2007 2007 Assistant 
Professor, 
University of 
Tennessee 

Stephanie 
Corn 

Clinical 
2005 

N/A 2005 2005 Clinical 
Pathologist, 
IDEXX 
Laboratories 

Deanna 
Schaefer 

Clinical/MS  
2006 

Rush 2006 2006 Assistant 
Professor, 
University of 
Tennessee  

Stephan 
Schmidbauer 

Anatomic 
2006 

N/A ----- ----- Boehringer-
Ingelheim Pharma 
GmbH & Co. KG 

Katie 
Knostman 

Anatomic/PhD  
2007 

Capen/ 
Jhiang 

2007 2007 Battelle Memorial 
Institute 

Prasad  
Nadella 

Anatomic/PhD 
2007 

Rosol 2008 2008 AstraZeneca 
Pharmaceuticals 
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Tracey 
Papenfuss 

Anatomic/PhD  
2007 

Whitacker 2007 2007 WIL Research 
Laboratories 

Christopher 
Premanandan 

Anatomic/PhD  
2007 

Lairmore 2007 2007 Assistant 
Professor, The 
Ohio State 
University 

Matthew 
Buccellato 

Anatomic/PhD 
2008 

Oglesbee 2008 2008 Battelle Memorial 
Institute 

Shane  
Besier 

Anatomic 
2008 

N/A 2008 2008 Staff Pathologist, 
Animal Health 
Laboratories, 
Dept. of 
Agriculture and 
Food, Govt. of 
Western Australia 

Denise 
Schwahn 

Anatomic 
2008 

N/A 2008 2008 University of 
Wisconsin-
Madison Research 
Animal Resources 
Center 

Gillian 
Beamer 

Anatomic/PhD 
2009 

Schlesinger 2008 2008 Assistant 
Professor, Tufts 
University 

Brenda  
Yamamoto 

Clinical/PhD 
2008 

Green 2008, 2009 2009 Senior Research 
Pathologist, 
Southern Research 
Institute 

Aaron  
Sargeant 

Anatomic/PhD 
2009 

Chen 2008 2008 Veterinary 
Pathologist II,  
Charles River  

Bevin 
Zimmerman 

Anatomic/PhD 
2009 

Lairmore 2008, 2009 2009 Johnson & 
Johnson 

Tzu-Yin  
Lin 

Clinical/PhD 
2009 

London 2009, 2010 2010 Assistant 
Researcher, 
University of 
California Davis 
Cancer Center 

Cecilia 
Machado-
Parrula 

Clinical/PhD 
2008 
 

Niewiesk 2008, 2009 2009 Bristol-Myers 
Squibb 

Mary  
Carsillo 

Anatomic/PhD 
2009 

Niewiesk 2008, 2009 2009 Senior Scientist II, 
Millenium/Takeda  

Erin  
Brannick 

Anatomic/MS 
2010 

Stromberg 2009, 2010 2010 University of 
Delaware 
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Stacey  
Fossey 

Anatomic/PhD 
2010 

London 2010 2010 AbbVie 

Alex  
Hamberg 

Anatomic/PhD 
2010 

Krakowka 2010, 2011, 
2012, 2013 

----- Pennsylvania 
Veterinary 
Laboratory, 
Harrisburg, PA 

Chelsea 
Martin 

Anatomic/PhD 
2010 

 
Rosol 

 
2010 

 
2010 

Associate 
Professor, Atlantic 
Veterinary 
College, 
University of 
Prince Edward 
Island 

Laurie 
Millward 

Clinical/MS 
2010 

Lairmore 2012, 2013, 
2014, 2015 

----- North Royalton 
Animal Hospital 

Dirk 
Schaudien 

Anatomic 
2010 

N/A 2010 2010 Fraunhofer 
Institute for 
Toxicology and 
Experimental 
Medicine  

Tracy  
Carlson 

Anatomic/PhD 
2011 

Schlesinger 2010 2010 Baxter in 
Deerfield, Illinois 

Jennifer 
McCleese 

Clinical/PhD 
2011 

London 2010, 2011 2011 Interviewing 

Rebeccah 
Urbiztondo 

Clinical/MS 
2011 

Lairmore 2011, 2012 2012 Great Lakes 
Veterinary 
Specialists; 
PetLabs, Inc. 

Nadine 
(Bowden) 
Ramos 

Anatomic/PhD 
2011 

Lairmore 2012, 2014, 
2015 

----- Post-Doctoral 
Fellowship, 
National Institutes 
of Health 

Kendra 
Wolk 

Anatomic/MS 
2012 

Davis ----- ----- Schmidt 
Veterinary Clinic 

Jennifer 
Mathews 

Clinical/PhD 
2012 

Gebreyes 2011, 2012 2012 Veterinary 
Technology 
Program Director, 
Southwest Georgia 
Technical College 

Lisa 
Lanigan 

Anatomic/PhD 
2012 

Rosol 2012, 2013, 
2014 

2014 WIL Research 
Laboratories 

Robyn 
Haines 

Anatomic/PhD 
2012 

Lairmore 2012, 2013 2013 Kord Disease 
Diagnostic 
Laboratory, 
Nashville, TN 
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Emily 
(Pieczarka) 
Walters 

Clinical 
2012 

N/A 2012, 2013 2013 Antech, Irvine, CA 

Kelly 
Santangelo 

Clinical/PhD 
2012 

Bertone 2012, 2013, 
2014 

2014 Assistant 
Professor, 
Colorado State 
University 

Jessica 
Grieves 

Anatomic/PhD 
2012 

Oglesbee/ 
Durbin 

2012 2012 Millenium/Takeda 

Lisa 
Berman-
Booty 

Anatomic/PhD 
2013 

Chen 2010 2010 Principal 
Pathologist, 
Bristol-Myers 
Squibb 

Beth 
Chaffee 

Anatomic/PhD 
2013 

Allen 2010 2010 Assistant 
Professor, Michael 
E. Keeling Center 
for Comparative 
Medicine and 
Research, MD 
Anderson Cancer 
Center 

Famke 
Aeffner 

Anatomic/PhD 
2013 

Davis 2012, 2013, 
2014 

2014 Flagship 
Biosciences 

Lyn  
Wancket 

Anatomic/PhD 
2013 

Liu 2011, 2012, 
2013 

2013 NAMSA 

Kristin 
(Lewis) 
Wilson 

Anatomic/PhD 
2014 

Lucchesi 2014, 2015 ----- Flagship 
Biosciences 

Jessica 
Simmons 

Anatomic/PhD 
2014 

Rosol 2014, 2015 ----- Seattle Genetics, 
Inc. 

N/A: Not applicable, residency training only. 
  
Summary: 
• 55 individuals have matriculated from our program since 2001 
• 53/55 (96%) individuals have sat for the ACVP Board Certification Examination (2 

matriculated individuals [anatomic] have never taken the exam): 
o Current pass rate for clinical pathology: 12/13 = 92% with 1 matriculated individual 

to retake part(s) of the Phase II exam in 2015 
o Current pass rate for anatomic pathology: 35/40 = 88% with 3 matriculated 

individuals to retake part(s) of the Phase II exam in 2015 
• 41/55 (75%) individuals have earned PhDs since 2001 
• 36/42 (86%) PhD students have taken and successfully completed the ACVP Board 

Certification Examination since 2001, 29 in anatomic pathology and 7 in clinical pathology 
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