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PROGRAM GOALS, PARTICIPATION POLICY AND 
PROGRAM REQUIREMENTS 

 
GOALS  

The fellowship projects provide summer experiences for NEOMED’s medical and pharmacy 
students, in a variety of disciplines.  The Summer Research Fellowship Program is a mentored 
research program, designed to provide intensive training in research procedures and principles 
on projects in basic and clinical disciplines; to enhance students' research horizons; and develop 
scientific presentation and writing skills.  These projects are funded by the Office of Research 
and Sponsored Programs (ORSP). 

PARTICIPATION  
Phase 1, M1, M2, P1 and P2 students in good standing may participate in the ORSP’s Summer 
Research Fellowship Program.       

 
M3, M4, P3 and P4 students who have completed their clerkships and have no conflict with 
their electives, may participate in the ORSP’s Summer Research Fellowship Program.       

 
A M4 and P4 student must have written documentation of the time permitted to complete the 
summer project. 
 
If the project is to cross-over into any elective time, the student must obtain written approval 
of the elective director indicating the time frame that will be allotted to the fellowship project. 
 
The project investigator will have to approve the plan. 
 
Special requests will be considered if it is arranged and approved in advance. 
 
PROGRAM REQUIREMENTS 
 
Prior research experience is not required for research projects.  However, research experience 
may be a factor for selection for a specific project and will be up to the discretion of the 
individual project investigator.   
 
Students are required to complete all applicable training prior to beginning their research 
projects.  Required training will be determined by the project investigator. 
 
All students are required to complete the online Collaborative Institute Training Initiative (CITI) 
Human Subjects Research – Social-Behavioral-Educational Module Certificate.  (See page 3 for 
details.)  If you have completed this training during the past three years you do not have to 
repeat it.  You can provide a certificate of completion if you are selected for a fellowship. 
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Fellowship Stipends and Commitment  
Through the Office of Research and Sponsored Programs 

 
 
 

1. All students agree to fulfill a commitment with the project investigator for completion of 
a research fellowship. Each project investigator is volunteering their time and expertise 
to train the fellow. It is the student’s responsibility to be prompt, available for the 
project for the contracted time and attend to all requirements of the fellowship. 
 

2. The total stipend for the research fellowship will be $3,000. Student research fellows 
are contracted employees and will be paid in two equal installments: the first payment 
will be issued at the midpoint of the fellowship and the second payment will be issued 
upon successful completion of the fellowship. 

NOTE: When a student and the principal investigator of a specific student research 
fellowship opportunity have - through mutual discussion - determined a match exists and 
the student “commits” to work on that specific project with the principal investigator, 
that “commitment” is firm. The decision by a student to revoke their prior commitment 
in order to accept another fellowship opportunity is considered a professionalism issue 
and may result in a professionalism concern note (PCN) being filed in the student record. 

 
 
  



3 

 

Collaborative Institute Training Initiative (CITI) at the University of Miami 
Human Subjects Research – Social-Behavioral-Educational Module Certificate 

 
 

1. All students who are selected for a summer research fellowship will be required to take 
the computerized on-line researcher course at: 
 
https://www.citiprogram.org 
 
If you have taken this training within the past year you do not need to repeat it. Please 
provide a copy of the completion certificate to Nona Hose in the Office of Research and 
Sponsored Programs, Office G-235 if you are selected for a fellowship.  

 
2. Description of course from the CITI Program: 

 
“Basic HSR modules are suitable for all persons involved in research studies involving 
human subjects, or who have responsibilities for setting policies and procedures with 
respect to such research, including IRBs. These modules are typically assembled into a 
basic course, which is the learner's first exposure to the content. Refresher modules, 
which can be assembled into refresher courses presented to learners at intervals defined 
by the institution, are designed to provide continuing education in human subject 
research issues. The standalone courses are intended for institutional/signatory officials, 
IRB administration (administrators, directors, coordinators, and other support staff), and 
IRB chairs. 
 
HSR module topics include: basics of IRB regulations and the review process, assessing 
risk to subjects, avoiding group harms, conflicts of interest, cultural competence, FDA-
regulated research, genetic research, HIPAA-regulated research, informed consent, 
international research, Internet research, IRB member responsibilities, IRB chair 
responsibilities, records-based research, research in schools, research with protected 
populations, research with vulnerable subjects, the role of the community member, 
unanticipated problems and reporting, and students in research.” 

 
3. A certificate of completion will be awarded. Send this certificate to Nona Hose, 

Executive Administrative Assistant, Office of Research and Sponsored Programs, 
NEOMED  

 
4. You will not be permitted to participate in any research without this certification. 

 
 
 
 
 
 
 
 
 
 
 

https://www.citiprogram.org/
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Student Research Symposium 

 
Date to be determined 

 
This will be a virtual event. 

 
 
All ORSP sponsored fellows are required to participate in the Student Research Symposium.   
 
Details as to preparation, deadline, etc., for poster presentations will be provided at a later 
date. 
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APPLICATION AND HIRING PROCEDURES 
 

PLEASE NOTE:  The application and interview process begins as soon as the project catalog is 
distributed.  Please submit your applications as soon as possible.   
The deadline to apply is Friday, January 28, 2022. 
 

1. Students who are required to complete a summer course remediation are strongly 
discouraged from participating in any student research fellowship program that overlaps 
with the remediation exam study period.  Please contact Craig Theissen, Director of 
Academic Support at ctheissen@neomed.edu or (330) 325-6758 for additional information. 
 

2. Application/Interview process: 
a. Complete the application form online. 
b. Submit a curriculum vitae along with your application online. 

 
3. Hiring Process:   

Students and project investigators should approach the fellowships as job 
opportunities.  Students are asked to submit an application and curriculum vitae to the 
project investigator(s) of their choice.  The project investigators will then contact the 
student(s) in which they are interested and set up an interview.  After interviews are 
conducted, the project investigator will make his/her selection and offer the position to the 
student of his/her choice.  Once a student has accepted the offer of a fellowship, the 
project investigator will notify Nona Hose in the Office of Research and Sponsored 
Programs. 

The project investigators will be asked to fill out a NEOMED Training Checklist form 
indicating any safety training that will be required (lab safety, animal care and use, 
etc.).  This checklist will be provided to the student and to NEOMED’s Safety Office. 
 
All onboarding paperwork and applicable safety training must be done before the student 
can begin working on a project.   
 

 You may contact Nona if you have any questions or need additional information.   
 Nona Hose, Executive Administrative Assistant 
 Office of Research & Sponsored Programs, Room G-235 
 Phone:  330-325-6499 
 E-Mail:  nhose@neomed.edu 

 
 
 

 
 
 
 
 
 
 
 

mailto:ctheissen@neomed.edu
mailto:nhose@neomed.edu
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CONTACT LIST FOR PROJECT APPLICATIONS 
 
Applications may be submitted electronically at the link below: 
 
Project Investigator contact information: 
 
Anatomy and Neurobiology department’s main office is located in E-116 
 
Lisa Cooper, Ph.D. 
Email: lcooper@neomed.edu  
 
Erin Reed-Geaghan, Ph.D. 
Email: ereedgeaghan@neomed.edu  
 
Brett Schofield, Ph.D. 
Email: bschofie@neomed.edu  
 
Family & Community Medicine department’s main office is located in G-115 
 
Michael Appleman, M.A.Ed. 
Email: mappleman@neomed.edu  

 
Amy Lee, M.D., M.P.H., M.B.A. 
Email: afl@neomed.edu  
 
Integrative Medical Sciences department’s main office is located in RGE-333 
 
Feng Dong, Ph.D. 
Email: fdong@neomed.edu  
 
Jessica Ferrell, PhD 
Email: jfrancl@neomed.edu  
 
Liya Yin, Ph.D. 
Email: lyin@neomed.edu 
 
Yanqiao Zhang, Ph.D. 
Email: yzhang@neomed.edu  
 
Pharmaceutical Practice department’s main office is located in E- 
 
Patrick Gallegos, Pharm.D., BCPS 
Email: pgallegos@neomed.edu  
 
Pharmaceutical Sciences department’s main office is located in RGE-116 
 
Christine Dengler-Crish, Ph.D. 
Email: ccrish@neomed.edu  
 

mailto:lcooper@neomed.edu
mailto:ereedgeaghan@neomed.edu
mailto:bschofie@neomed.edu
mailto:mappleman@neomed.edu
mailto:afl@neomed.edu
mailto:fdong@neomed.edu
mailto:jfrancl@neomed.edu
mailto:lyin@neomed.edu
mailto:yzhang@neomed.edu
mailto:pgallegos@neomed.edu
mailto:ccrish@neomed.edu
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Takhar Kasumov, PhD 
Email: tkasumov@neomed.edu 
 
Xinwen Wang, Ph.D. 
Email: xwang@neomed.edu 
 
Psychiatry department’s main office is located in B-226 
 

Natalie Bonfine, PhD 
Email: nbonfine@neomed.edu  
 
 

 
 
 
 
 
 
 
 
 
 
 
 

mailto:tkasumov@neomed.edu
mailto:xwang@neomed.edu
mailto:nbonfine@neomed.edu
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Submit your application to Dr. Lisa Cooper 
 
1)        Title:  Neuron counts in the unusually large brains of whales 
 

PI:  Lisa Cooper and Hans Thewissen, Department of Anatomy and Neurobiology; 
Matthew Smith, Integrative Medical Sciences  

 
LOCATION: NEOMED, RGE 200 
 

2) Abstract: Within mammals, dolphins and beluga whales are known to have a large brain size 
relative to body size.  However, little is known of the composition of these brains. To increase 
our understanding of the different cells that make up the brains of terrestrial vs. marine 
mammals, this study aims to establish a fundamental understanding of the number of neurons 
in the brains of an echolocating and agile beluga whale compared to a slow move and non-
echolocating bowhead whale.  This study will use fluorescent labels to stain the neurons in the 
brains of both animals.  Numbers of neurons will be counted using a confocal microscope.  We 
hypothesize that the cerebellum of both animals will be roughly equal in their neuron density, 
but the cortex of the beluga brain will display a greater neuron density.  Results will be 
compared with published accounts of neuron densities within terrestrial mammals (i.e., bats, 
elephants, carnivores, and ungulates).  We expect our results will add a critical understanding 
of the architecture of big brains in cetaceans as well as elucidate the evolution of brains within 
aquatic and terrestrial mammals.  
 
3) Significance of the Research: The brains of cetaceans (whales, dolphins, and porpoises) are 
unusual among mammals in that they process different locomotor and sensory information.  
We expect the life in an aquatic habitat has altered brain function. Comparative studies of the 
brains of cetaceans have so far shown that massive increases in brain size are found in dolphins 
and their close relatives, but baleen whales retain relative brain sizes similar to that of 
terrestrial mammals. Critical to our understanding of the architecture of these brains is 
understanding the cellular architecture of the brains.  This study will increase our 
understanding of the evolutionary origins by quantifying cell type within the brains of a large-
brained beluga compared to that of a small-brained bowhead whale.  By comparing neuron 
counts, our data will elucidate whether the large brain of some cetaceans is the result of an 
expansion in the number of neurons, or supportive glial cells, or both.  Fresh tissues of these 
arctic species is exceptionally rare.  One of us, J.G.M. Thewissen, conducts field work in the 
Arctic and has collected brains of each species that are currently fixes and ready for analysis.   

 
Our contribution is expected to further the goal of understanding the unique 

architecture of the brains of echolocating and non-echolocating whales compared to terrestrial 
mammals.  Our contribution will be significant because the data will assist in developing a 
nuanced understanding of the cellular evolution leading to the expanded brain size in modern 
whales.  It is also likely that our results will vertically advance our understanding of neural 
plasticity within the mammalian brain associated with life in novel habitats.  

4) Goals and Objectives of the Research: By comparing neuron counts, our data will elucidate 
whether the large brain of some cetaceans is the result of an expansion in the number of 
neurons, or supportive glial cells, or both.   

5) Research Methods Learned by the Summer Fellow: First, the researcher will be trained to 
participate in every phase of project research, including specimen preparation and analyses. 
Opportunities for students to gain experience with unusual model organisms are rare, and the 
skills gained through involvement with this project should substantially broaden the 
researcher’s skill sets.  The student will learn to homogenize and stain brain tissue, count 
neurons, and analyze data.   
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6) Research Methods and Data Analysis – The brains of one beluga and bowhead are fixed. The 
brains will be cut into 5-gram sections, and these sections will then be homogenized, stained, 
and counted for neurons. DAPI stain will be used to stain all nuclei, while an anti-NeuN antibody 
stain will stain neurons. This protocol is already established the lab of the PIs. Using a confocal 
microscope, we will count number of positively DAPI and anti-NeuN nuclei throughout 
homologous regions in both taxa. We will compare neuron densities of these parts to those of 
terrestrial mammals through use of ANOVA. 

7) Expected Outcomes – Three possible outcomes are anticipated for this study. Our null 
hypothesis is that neuron densities will be similar between the two whales. If the beluga 
cerebellum has greater neuron density, this is likely associated with its agile swimming style 
relative to the slow-moving bowhead. Our findings, regardless of outcome, will lay the 
foundation for future work quantifying total brain neuron counts between the two taxa. We 
expect the cerebellum work to be the first of several publications. 

Student Fellow Training/Mentoring Plan:  Funding is requested to support one summer 
research fellow. PI’s Cooper, Smith and Thewissen are committed to fostering the researcher’s 
development for the summer. This goal will be achieved through a structured mentoring 
program, as described below. 

 
Research will be conducted in RG200 using fixed brains that are ready for analysis.  

Protocols are already established and all necessary laboratory equipment and disposables are 
already in use as this is an ongoing project.   
 

Besides benefiting from working alongside the PI’s, the student will be required to 
attend and present once at weekly laboratory meetings. The Musculoskeletal Research Focus 
Area - a joint effort of the Department of Anatomy and Neurobiology and the Department of 
Integrated Medical Sciences at NEOMED – also sponsors a weekly journal club on the general 
topic of “Evolutionary Morphology”, where the fellow would have the opportunity to share and 
discuss ongoing research findings and pertinent scientific publications. Finally, the student will 
design and present a poster for the end-of-program poster symposium at NEOMED. 
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Submit your application to Dr. Erin Reed-Geaghan 
 
TITLE: Identifying sex chromosomes as developmental determinants contributing to Alzheimer’s 
disease sex differences 
 
PI: Erin Reed-Geaghan, Assistant Professor, Department of Pharmaceutical Sciences 
 
SITE: NEOMED, Rootstown campus 
 
ABSTRACT: Women are disproportionally affected by Alzheimer’s disease (AD), a 
neurodegenerative disorder characterized by robust inflammation within the brain that 
accompanies the pathological hallmarks of plaques and tangles. Microglia, the resident immune 
cells of the brain, play fundamental roles in both brain development and AD pathogenesis, and 
exhibit inherent sex differences in their phenotype and function. In addition, microglia signal to 
other cells, including astrocytes and peripheral immune cells, to instruct their function. These 
other cells also play important roles in brain development and AD, and sex differences in their 
phenotype and function have been observed as well. Despite advances in understanding the 
neuroinflammatory processes in AD, the biology underpinning the sex differences in AD has not 
been resolved. We hypothesize sex differences in the brain’s immune cells are established 
during development by sex chromosomes and gonadal steroid hormones, resulting in sexually 
dimorphic neuroinflammatory processes and therefore AD onset and progression. We propose 
to determine the contribution of sex chromosomes and hormones in establishing and 
modulating the inflammatory response in the AD brain. If successful, we will have identified 
novel roles for sex chromosomes and hormones in these processes. 
 
SIGNIFICANCE: Successful completion of this research project will identify novel mechanisms 
leading to sex differences in AD incidence and progression. Understanding the fundamental 
differences in immune dysregulation and neuroinflammation would provide potential new 
targets for the development of disease modifying therapeutics. In addition, understanding 
whether the neuroinflammation differentially affects neuroanatomy and neurochemistry 
permits for more targeted, and therefore efficacious, therapeutic approaches. 
 
GOALS & OBJECTIVES: The student working on this project will focus on identifying the role of 
the sex chromosomes in AD sex differences, specifically how they contribute to the microglial 
response over the course of AD. 
 
RESEARCH METHODS: In order to determine the role sex chromosomes play in microglial 
activation in AD, the student working on this project will use brain tissue from transgenic mice 
that model AD. These mice have been genetically modified such that chromosomal and gonadal 
sex have been separated. The student will perform PCR to genotype mice for the transgene 
driving AD processes, and the X and Y chromosomes. The student will perform histology and 
immunohistochemistry on the brain to assess microglial number, shape, and proliferation, as 
well as western blot and quantitative PCR analyses for the expression of inflammatory 
cytokines and proteins related to microglial immune function.   
 
DATA ANALYSIS: The student will be taught how to use ImageJ for the counting of microglia, 
the analysis of microglial shape, and densitometry of western blots. They will also be taught 
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how to use the program for qPCR data analysis. Microsoft Excel will be used to perform 
statistical analyses of all data generated.  
 
STUDENT CONTRIBUTION TO OVERALL INVESTIGATION: The overall investigation of 
developmental factors contributing to AD sex differences will be aided immensely by successful 
contributions of the student in examining the effects of sex chromosomes on microglia. To 
date, there has been no investigation of sex chromosomes in microglial function, let alone in 
the context of the neuroinflammatory response in AD. As microglia are the primary drivers of 
various disease processes, the student contribution stands to be significant in advancing the 
project.  
 
STUDENT TRAINING/MENTORING PLAN  
Training/mentoring: The student joining this project will be mentored and trained by the PI, 
the postdoc in the laboratory currently working on the project, and the laboratory research 
technician. The PI will meet weekly, or more often if needed/desired, with the student and 
postdoc to discuss the goals and progress of the project, review data, etc. The postdoc will 
provide daily technical oversight and mentorship. The group (PI, postdoc, and student) will also 
read and discuss papers related to the project on a regular basis. 
 
Available resources: The laboratory is fully equipped and/or has access to all the equipment 
necessary to carry out these experiments. The requisite IACUC and IBC approvals have been 
attained. Most of the mice have been generated, and much of the tissue for analysis has been 
collected. Additional animals will be available for collection and analysis in Summer 2022. 
Funding for this project comes from PI start-up funds, and an award from the BrightFocus 
Foundation. An additional grant application to support the project is pending at the NIH, with 
notification anticipated soon and funding available for summer 2022.  
 
Site: This research project will be carried out within the Department of Pharmaceutical Sciences 
at NEOMED. The laboratory is located on the 4th floor of the RGE building. 
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Submit your application to Dr. Brett Schofield 
 
Project Title: Verification of a new normal-hearing transgenic mouse model 
PI Name: Brett Schofield 
Location: NEOMED 
 
Abstract: The neurotransmitter acetylcholine is important in the sleep/wake cycle, learning, 
memory, and attention, among other processes. Our lab studies brain circuits that use 
acetylcholine, and how they interact with circuits important in hearing. Transgenic models are 
powerful tools to help determine causality in brain circuitry, but many commercially available 
transgenic mouse models develop hearing loss early in the lifespan, limiting their usefulness for 
hearing research. Our lab previously developed a mouse with normal hearing that expresses 
the enzyme Cre recombinase in cholinergic cells. We have already used this mouse to examine 
cholinergic circuits and their interactions with hearing circuits. However, this specific model is 
especially prone to genetic drift, so we are working to develop a more stable mouse model. In 
this project, the student will use immunohistochemical staining techniques and fluorescend 
microscopy to help us verify that the correct cells are expressing Cre recombinase in our new 
mouse model. 
 
Significance: Acetylcholine is important for brain plasticity, so understanding how cholinergic 
circuits interact with brain nuclei important in hearing can answer many questions. A complete 
understanding of these circuits can help us understand how normal brains process sound, and 
also how changing brains process sound. The brain changes during development, aging, and 
during pathological processes such as hearing loss. To understand these changes, we need to 
have a complete understanding of cholinergic circuits. This project will validate a new mouse 
model, providing a powerful tool to help us visualize and study cholinergic circuits. 
 
Goals and Objectives: The student will help us to verify our new mouse model by asking 
whether the correct cells are expressing Cre recombinase in the mouse brain. Mice that express 
a red fluorescent protein in the presence of Cre recombinase will be bred with mice that should 
express Cre recombinase in cholinergic cells, resulting in offspring that express red fluorescent 
protein in putative cholinergic cells. The student will prepare brain tissue from the offspring and 
stain it for various cholinergic markers. They will then quantify the percentages of cells 
expressing red fluorescent protein and/or the cholinergic markers. High levels of co-labeling 
indicate a valid transgenic model. 
 
Methods: The student will learn how to prepare brain tissue for microscopic examination. This 
includes cutting the brain into thin slices and using free-floating immunochemistry to stain for 
cholinergic markers. Brain tissue will be mounted onto slides and the student will learn to use a 
fluorescence microscope and specialized computer/microscope software (NeuroLucida, by MBF 
Bioscience) to count neurons. The student will also have the opportunity to observe other 
techniques in the lab, including intracranial injection of fluorescent tracers via craniotomy. 
 
Data Analysis: Data collected by the student will be analyzed using using Neurolucida and 
Microsoft Excel. An average percentage of co-labeling between red fluorescent protein and 
cholinergic markers across multiple animals will be obtained and reported in a publication that 
utilizes this specific transgenic mouse model. 
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Anticipated Findings: The anticipated findings from this project are crucial for our continued 
work with this mouse model. We must be sure of the model’s validity before proceeding to 
answer experimental questions with it.  
 
Student Fellow Training/Mentoring Plan 
  

The student will have the opportunity to meet individually with the PI regularly. In 
addition to working directly with the PI, the student’s training and progress in the lab will be 
continuously monitored by other lab professionals (research assistant professor, postdoc, 
research associates). The student will also participate in weekly lab meetings with the lab 
group. 
 Research will be conducted at NEOMED. All resources necessary for the described 
experiments are available. The student will also be welcome to observe (and potentially 
participate in) other experiments happening in the lab. We work as part of the NEOMED 
Hearing Research Group, and students in the lab will have the opportunity to interact with the 
other members of the group. 
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Submit your application to Dr. Brett Schofield 
 
Project Title: Sources of cholinergic input to the ventral nucleus of the lateral lemniscus 
 
PI Name: Brett Schofield 
 
Location: NEOMED 
 
Abstract: The neurotransmitter acetylcholine is important in the sleep/wake cycle, learning, 
memory, and attention, among other processes. Our lab studies brain circuits that use 
acetylcholine, and how they interact with circuits important in hearing. The ventral nucleus of 
the lateral lemniscus (VNLL) is a large brainstem nucleus that processes sounds. It is highly 
enriched in receptors for acetylcholine but little is known about the roles that acetylcholine 
plays in the processing of sound in the VNLL. One of the first steps toward understanding the 
functions of acetylcholine in the VNLL is identifying the brain nuclei that supply acetylcholine to 
the VNLL. Our preliminary evidence indicates that there are multiple cholinergic cell groups that 
send projections into the VNLL. In this project, the student will use fluorescent retrograde tract 
tracing in transgenic mice to identify cholinergic cells that make projections into the VNLL. 
Identifying these cell groups will give new information about potential functions of 
acetylcholine in the VNLL, which could include roles in attention, learning, or adaptation of the 
brain when the ear is damaged. 
 
Significance: Acetylcholine is important for brain plasticity, so understanding how cholinergic 
circuits interact with brain nuclei during hearing can answer many questions. The brain changes 
during development, aging, and during pathological processes such as hearing loss. 
Acetylcholine is likely to play multiple roles in many of these processes. To understand these 
roles, we need to have a complete understanding of cholinergic circuits. This project will 
identify the cholinergic cell groups that innervate the ventral nucleus of the lateral lemniscus, a 
major brainstem auditory nucleus. 
 
Goals and Objectives: The student will identify groups of brainstem neurons that project into 
the VNLL and identify those groups that contain cholinergic cells. The student will quantify the 
percentage of neurons within each cell group that are cholinergic. By quantifying different cell 
groups, the student will also determine the relative contributions of each group to the overall 
set of cholinergic inputs to the VNLL.  
 
Methods: The student will learn how to prepare brain tissue for microscopic examination. This 
includes cutting the brain into thin slices and mounting brain slices onto slides for microscopic 
examination. The student will learn to use a fluorescence microscope and quantification 
software to count neurons and to determine their locations. The student will also have the 
opportunity to observe other techniques in the lab, including immunohistochemistry and 
intracranial injection of fluorescent tracers via craniotomy. 
 
Data Analysis: Data collected by the student will be analyzed using NeuroLucida (specialized 
computer/microscope software by MBF Bioscience) and Microsoft Excel. For each cholinergic 
group examined, the percentage of VNLL-projecting cells that express acetycholine will be 
determined. Relative cholinergic contributions to the VNLL will be determined by comparing 
the number of VNLL-projecting cholinergic cells between cholinergic groups. 
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Anticipated Findings: The anticipated findings from this project will identify the sources of 
cholinergic projections to the VNLL, which will inform hypotheses about cholinergic functions 
within the nucleus. 
 
Student Fellow Training/Mentoring Plan 
  

The student will have the opportunity to meet individually with the PI regularly. In 
addition to working directly with the PI, the student’s training and progress in the lab will be 
continuously monitored by other lab professionals (research assistant professor, postdoc, 
research associates). The student will also participate in weekly lab meetings with the lab 
group.  
 Research will be conducted at NEOMED. All resources necessary for the described 
experiments are available. The student will also be welcome to observe (and potentially 
participate in) other experiments happening in the lab. We work as part of the NEOMED 
Hearing Research Group, and students in the lab will have the opportunity to interact with the 
other members of the group. 
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Submit your application to Mr. Michael Appleman 
 
Project Title: 
Investigating specialty choice and practice outcomes: A retrospective evaluation of NEOMED 
College of Medicine alumni from 2010-2020. 
 
Principal Investigator Name: 
Mike Appleman, MA Ed 
Director, Primary Care Education 
Instructor, Department of Family and Community Medicine 
 
Abstract: 
Primary care physician (PCP) workforce shortages plague the nation and Ohio. The Association 
of American Medical Colleges (AAMC) predict a shortfall of between 20,000 and 50,000 PCPs by 
2033. The PCP workforce shortage contributes to social and economic problems, such as higher 
health care utilization rates, higher health care spending, and lower quality of care. In Ohio, the 
PCP shortage is as low as 15,000 people to 1 physician. The shortage is exacerbated by 
geography, as metropolitan areas boast 38.9 physicians per 10,000 population and 
nonmetropolitan areas report a modest 11.7 physicians per 10,000 population. This study aims 
to evaluate NEOMED’s contribution to PCP workforce issues, through a retroactive evaluation 
of alumni specialty choice and eventual practice location. These data will illustrate how many 
alumni eventually practice general primary care, and the rate which they practice in medically 
underserved areas (MUAs). 
 
Significance of the Overall Research: 
The quantification of NEOMED’s true primary care physician (PCP) output and placement will 
provide necessary data to direct future efforts to meet the College of Medicine’s mission to 
“improve the health and quality of life of the communities of Ohio and beyond, including those 
both diverse and underserved”. Currently, many academic programs and grant projects exist to 
address the PCP shortage, and NEOMED has been (and will continue to be) well situated to 
attain extramural funding, both in grants and philanthropy, while working to address pervasive 
health and health care disparities the US. The COVID-19 pandemic has only magnified these 
challenges, as our health care system was unprepared to weather such vast transmission of an 
airborne virus. Therefore, the significance of this study is to specify and articulate NEOMED’s 
capacity to graduate physicians who will meet these challenges. 
 
Goals and Objectives: 

1. Determine the NEOMED College of Medicine’s (COM’s) true primary care output 

2. Investigate medical school curricula and educational methods to increase medical 

student primary care specialty choice 

3. Research question: What is the NEOMED COM’s true primary care output? 

Research Methods: 
1. Conduct a comprehensive literature review on the primary care physician workforce 

shortage and efforts to address the shortage. 

2. Collect National Provider Index (NPI) data on COM primary care alumni. 

3. Collect data on alumni initial and current practice locations post-residency 
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4. Analyze and report data by specialty and geography, in comparison to initial specialty 

match data 

Methods of Data Analysis: 

• Literature review 

• Comparative analysis 

• Logistic regression analysis 

How anticipated findings will contribute to the success of the overall research: 
1. A document that summarizes NEOMED’s COM primary care output 

2. Recommendations for the improvement of COM academic programming and reporting 

3. A Poster or presentation at a regional or national meeting 

Student Fellow Training/Mentoring Plan 
1. The student will meet with Mr. Appleman on a weekly basis. 

2. All students working in the Department of Family and Community Medicine will be 

eligible to participate in supplemental research training, including: 

a. establishing a research question 

b. conducting a gap analysis/literature review 

c. protection of human subjects 

d. posters and presentations 

3. Students will be encouraged to submit poster presentation proposals to regional and 

national primary care conferences. 

Resources Available: The student will be provided space in the Department of Family and 
Community Medicine. The student will also be provided research and statistical support as 
needed. 
 
Site Where Research Will Be Conducted: The research will be conducted in the Department of 
Family and Community Medicine or independently/virtually. 
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Submit your application to Dr. Amy Lee 
 
Title: Communication for Influence—Using Best Practices to Convince Others 
 
Principal investigators: Amy Lee, MD, MPH, Professor and MPH Program Director 
 
Location: NEOMED 
 
Abstract:  The Consortium of Eastern Ohio Master of Public Health program has several courses 
that include student presentations. One of the program accreditation competencies is 
“Communicate audience-appropriate public health content, both in writing and through oral 
presentation.” The Policy and Environmental Sciences course recently held its mock legislative 
hearings, which had student teams giving oral testimony on a health issue to fulfill the 
competency “Advocate for political, social or economic policies and programs that will improve 
health in diverse populations.” As the course directors debriefed, the desire was to turn this 
assignment into more of a realistic scenario, with an emphasis on communication soft skills that 
influence people to listen and act on what you are saying. To accomplish this goal, a spring MPH 
class will be working to interview legislators to find out what they believe are influential 
communication skills, and the NEOMED summer fellow will continue the work with the summer 
MPH Capstone Project I class, producing video showing examples of these principles. The 
product will be piloted on the MPH Public Health Concepts class. 
 
Significance of the overall research: Because oral communication skills are an important part of 
a student’s education and included as a competency in many programs, this project will not 
only involve interprofessional teams (medical and public health student), and it will also result 
in a product that can be used for medical and public health training on communication to 
influence others. Although we are intending its use to prepare students to give oral testimony, 
the principles of good communication will be able to be used in other applications as well. 
 
Goals and objectives: This project will be for the summer fellow to continue a project that 
spring MPH students will have started. The summer portion of this project will be to produce 
videos of examples of “good” and “bad” communication principles (according to the 
information provided by the spring MPH class) and pilot them on the summer Public Health 
Concepts class as a video questionnaire, in addition to provide an example of short legislative 
testimonies that bring the concepts together. 
 

• SMART Objective 1: By August 31, 2021, provide video examples of at least 10 principles 
of communication. 

• SMART Objective 2: By August 31, 2021, provide at least three examples of legislative 
testimony. 

 
Research methods that will be used/learned: The fellow will example video examples of others 
demonstrating communication skills and legislative testimony to scan for best practices. The 
fellow will then draft a story board for the communication principles video and the legislative 
testimony video. The videos will be produced using faculty and students as actors, and an 
evaluation of the videos will be performed on the summer Public Health Concepts class. 
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Proposed methods of data analysis: The student will use descriptive analysis techniques for the 
evaluation of the videos. In addition, the student will learn how to create a storyboard and 
video editing software. 
 
How the anticipated findings from the summer research fellow contribute to the success of 
the overall research being investigated: The products will be used in the fall 2022 Policy and 
Environmental Sciences in Public Health class to illustrate how to provide influential testimony. 
The good communications principles video will be used in the fall Public Health Concepts class 
and posted on the MPH website. It will be offered to NEOMED’s Colleges of Medicine and 
Pharmacy to see if they would like to use as part of their instruction as well. 
 
Appendix 

• Plan for training/mentoring the summer research fellow—individual, group, lab 
meetings, journal clubs, seminars, etc. The student will have regular meetings with the 
faculty advisors as part of the research “team.” Part of the goal, besides learning 
research skills, is being able to demonstrate project management techniques, such as 
creating agendas and meeting summaries and adhering to a project timeline. Students 
will be expected to take the research course that is offered in the summer. In addition, 
they will be expected to take the Writing for the Sciences course offered by Coursera 
(free version) to improve their writing skills.  

• Description of resources available. The student will have a desk in the Department of 
Family and Community Medicine. Students will be given guidance by their faculty team 
and community contacts on who should be contacted and other community sources, 
such as those listed below. 

• Site where the research will be conducted. The research will be conducted at the 
NEOMED or remotely.  

 
Sources 
 

• AAFP Annual Chapter Leader Forum—Legislative Communications. 
https://www.aafp.org/dam/AAFP/documents/events/alf_ncsc/alf_handouts/effective-
legislative-testimony-handout.pdf  Accessed December 3, 2021.  

• AACOM. Testimony on a Health Policy Issue. https://www.aacom.org/docs/default-
source/hpf-2018/2018-06_seminar/testimony-guidelines.pdf?sfvrsn=8aef2097_2  Accessed 
December 3, 2021 

 
 
 
 
 
 
 
 
 
 
 

https://www.aafp.org/dam/AAFP/documents/events/alf_ncsc/alf_handouts/effective-legislative-testimony-handout.pdf
https://www.aafp.org/dam/AAFP/documents/events/alf_ncsc/alf_handouts/effective-legislative-testimony-handout.pdf
https://www.aacom.org/docs/default-source/hpf-2018/2018-06_seminar/testimony-guidelines.pdf?sfvrsn=8aef2097_2
https://www.aacom.org/docs/default-source/hpf-2018/2018-06_seminar/testimony-guidelines.pdf?sfvrsn=8aef2097_2
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Submit your application to Dr. Feng Dong 
 
1. Project title: Role of CXCR4 in diabetes and cardiovascular diseases  

 

2. Principal Investigator: Feng Dong, Associate Professor, RGE 200  

 
3. Abstract of project:  
Diabetes is a chronic health condition that affects how your body turns food into energy. Patients 
with diabetes mellitus are at increased risk for acute myocardial infarction (AMI), stroke, and limb 
loss. Compared to non-diabetics, the overall mortality following MI was 4 and 7 times higher in 
diabetic male and female patients, respectively. The mechanisms involved in impaired cardiac 
repair following ischemia injury in diabetes remain unknown.  
Previously we found blunted stromal cell-derived factor-1 (SDF-1): CXCR4 axis in diabetes, and our 
preliminary results show an increase in chronic cardiac myocyte CXCR4 expression in diabetic 
murine hearts. Moreover, CXCR4 activation in diabetes produces a profound negative inotropic 
effect (which may seem counterintuitive, but we think is a key adaptation in the diabetic heart). 
Furthermore, our preliminary results also demonstrate a significantly increased mortality rate of 
diabetic (high fat, high sugar [HFHS]) mice null for CXCR4 in cardiac myocytes compared to HFHS 
diabetic wild-type mice. Recently, with our CXCR4 endothelial cell-specific knockout mice, we found 
that the deletion of CXCR4 in endothelial cells leads to aortic stenosis and left ventricular 
hypertrophy. This proposal leverages novel models of loss of CXCR4 function in different cells 
(cardiomyocytes and endothelial cells) to investigate the role of the SDF-1: CXCR4 pathway in 
cardiovascular diseases and define the mechanisms of how CXCR4 knockout could affect cardiac 
function in animals with/without diabetes.  
 
4. The significance of the overall research:  
Upon completion of these studies, we will have determined the importance of the SDF-1: CXCR4 
axis in cardiovascular diseases. Novel physiology and treatment strategies will be developed based 
on a detailed understanding of the mechanisms involved in diabetes and cardiovascular diseases.  
 
5. The goals and objectives for the summer research project what aspect of the overall research 
will be the focus of the student’s summer research experience? What is the specific research 
question being addressed by the summer research project?  
 
The goal of our proposed studies is to define the molecular mechanisms and physiology associated 
with the development of cardiovascular diseases. The focus of the student’s summer research 
experience will be the scientific research procedures and principles on the cardiovascular 
complication of diabetes.  
The specific research question being addressed by the summer research project are: Determine the 
role of CXCR4 in cardiac function using our cardiac/EC CXCR4 null mouse models.  
 
6. The research methods that will be used/learned by the student:  
The experiments will expose students to a variety of cellular, molecular, and biochemical 
techniques such as the culture of cells, western blot, q-PCR. The students will also be exposed to 
microscopic techniques and animal surgeries such as confocal microscopy, bone marrow 
transplantation, and echocardiography.  
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7. The proposed methods of data analysis:  
Comparisons between 2 groups will be made with a 2-tailed Student t test. Comparisons among 
multiple groups will be made with 2-way ANOVA followed by the Tukey post  
hoc analysis.  
 
8. A statement of how the anticipated findings from the summer research fellow contribute to 
the success of the overall research being investigated?  
The summer research project is a part of an on-going project in the lab. Our preliminary results 
show significant changes of SDF-1: CXCR4 axis in diet induced diabetic mice. Anticipated findings 
from the summer research will answer an important question: how CXCR4 knockout could affect 
cardiac function in animals with/without diabetes.  
 
Student Fellow Training/Mentoring Plan (limit of one-half page)  
 
A. Plan for training/mentoring the summer research fellow – individual, group, lab meetings, 
journal clubs, seminars, etc.  
 
After proper training, the variety of the experiments (cell biology, molecular biology and 
microscopy) ensures that each student will have unique and specific tasks relating to the overall 
completion of the project. The students will be taught troubleshooting methods and encouraged to 
design alternative strategies and hypotheses based on their findings. Students will present their 
results and updates on their project in formal lab meetings and informally to the PI. The meetings 
will focus on discussing the relevant literature, improving critical thinking, and oral presentation 
skills. The students will present their research at NEOMED (Cardiovascular group, IMS Department).  
 
B. Description of resources available. PI has lab space for students within the open laboratory of 
the department (4000 sq. ft.). In addition, PI has access to all core facilities, which includes an 
animal surgery room equipped with ventilators, surgical instruments, echocardiography systems as 
well as a station for processing and embedding tissue in paraffin; fully functional tissue culture 
facilities, dark rooms, FACS, RT-PCR, gel imaging and software for analyses. The laboratory is located 
in a modern complex that houses the Department of Integrative Medical Sciences and 
Pharmaceutical Science.  
 
 
C. Site where the research will be conducted.  
 
Most work will be done in RGE 200 and some work will be done in the room RGE 217. 
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Submit your application to Dr. Jessica Ferrell 
 

1. Title: TGR5 & Alcoholic liver disease 

PI: Dr. Jessica Ferrell, PhD; jfrancl@neomed.edu; x6468; Research Assistant Professor  
Location: NEOMED, Department of Integrative Medical Sciences, Laboratory F-106A/F-
205A 
 

2. Abstract: Takeda G protein-coupled receptor 1 (TGR5) is anti-diabetic and anti-

inflammatory in the liver and intestine and is a potential therapeutic target for obesity 

and non-alcoholic fatty liver disease (NAFLD) and alcoholic liver disease (ALD). TGR5-/- 

mice have reduced expression of Cyp7a1, the rate-limiting enzyme that directs bile acid 

synthesis in hepatocytes, as well as reduced circulating bile acids. TGR5 activates cAMP 

response element-binding protein (CREB) and kinases such as AKT, mTORC1 and ERK1/2 

to improve liver injury through antagonism of NFκB. However, the mechanisms by which 

TGR5 regulate immune cell function during acute and chronic alcohol feeding, 

contributing to alcoholic liver damage, is not well understood. The aim of this study is to 

further study the role TGR5 plays in the regulation of immune cell function in ALD. 

 
3. Significance: Bile acids bind to the G protein-coupled receptor TGR5 to mediate glucose 

homeostasis through the release of GLP-1 and anti-inflammatory processes via 

suppression of NFKB. Our data indicates bile acid and liver homeostasis is altered in TGR5-

/- mice. TGR5 is expressed in the ileum and colon, brown adipose tissue, skeletal muscle, 

and Kupffer cells of the liver (macrophages). However, TGR5 is not expressed in 

hepatocytes themselves, making the hepatic phenotype of TGR5 knockout mice worthy 

of further study under the context of ALD. 

 
4. Goals and Objectives: The proposed research will further uncover the role of TGR5 in 

alcohol-induced liver damage. The goals for the summer research student are to learn 

scientific technique and experimental design, data analysis and interpretation, and to 

demonstrate professional presentation of scientific results. 

 
5. Research Methods: Wild type control or TGR5-/- mice will be subjected to an alcohol-

containing diet, and tissue will be collected for: qPCR to determine changes in gene 

expression, Western blotting to determine changes in protein expression, lipid and bile 

acid analyses, and tissue histology. In vitro experiments will be done to analyze bone 

marrow cell differentiation and polarization from wild type control or TGR5-/- mice. 

 
6. Data Analysis: Appropriate statistical tests (Student’s t-test, one-way ANOVA, etc.) using 

GraphPad Prism Software will be performed to determine statistical significance (p<0.05). 

 
7. Contribution of Findings: It is expected that the findings obtained from this project will 

lead to better understanding of the role of bile acid signaling under normal and 

pathophysiological conditions and will be an instrumental base in further studying the 

role of TGR5 in inflammation and liver injury during the pathogenesis of ALD. 

 

mailto:jfrancl@neomed.edu
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8. Student Fellow Training/Mentoring Plan: The training plan for the student encompasses 

individual and group mentorship from Dr. Ferrell (mentor), postdoctoral fellow, senior lab 

manager and a lab technician who will be available to help instruct the student learn the 

techniques necessary to complete this research. The student will become familiar with 

the research topic by reading primary and review journal articles. Basic lab techniques 

will be introduced through one-on-one instruction and will progress to independent work 

when appropriate. In addition to lab work, the student will be expected to keep records 

of the experiments and will learn to interpret the data collected. These results will be 

discussed with the mentor as necessary and during weekly lab meetings. Additionally, lab 

members participate in biweekly Diabetes, Obesity, and Metabolism Research Focus 

meetings, which include data and journal article presentations by graduate students, 

post-docs and staff. The student will attend these meetings and will have the opportunity 

to present research results at the end of training program. Lastly, the student will prepare 

and present a poster of their work at the Summer Research Fellow Poster Day. All the 

resources required to complete this work are available, and the student will receive 

laboratory safety training. The research will be conducted at NEOMED in F-106A/F-205A. 
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Submit your application to Dr. Liya Yin 
 
1. Title: The regulation of mouse coronary collateral growth  
 

Principal Investigator:  Liya Yin, Associate Professor, Integrative Medical Sciences 
     Location: NEOMED 
 
2. Abstract.  Ischemic heart disease continues to be a leading cause of death, and ill-health in the 

United States. The presence of coronary collateral vessels—the naturally occurring vessels 
that supply flow to an area of the heart to bypass a blocked vessel—confers a significant 
benefit to patients.  The incidence of death decreases.  The ability to survive a heart attack is 
better.  And the amount of tissue that dies following a heart attack is less.  However, the 
presence of such collateral vessels occurs in only 10-15% of all patients, so that the vast 
majority suffer the full consequences of death and ill-health in the event of a blockage in a 
vessel supplying the heart muscle. Currently, our understanding of coronary collateral growth 
(also termed coronary arteriogenesis) is based on studies in live animals, in which certain 
inhibitors are administered to reduce the vascular growth.  A limitation of such “loss of 
function” studies is the cellular “target” of the inhibitor is unknown.  The inhibitor could be 
acting on endothelial cells, smooth muscle cells, cardiac myocytes, inflammatory cells, and/or 
fibroblasts.  Currently there is no way to decipher the cell-based mechanisms of coronary 
blood vessel growth. Moreover pharmacological inhibitors suffer from the problem on non-
specificity.  To overcome these deficiencies, we use the transgenic mouse model to interrogate 
many questions regarding regulation of process of coronary arteriogenesis in normal or 
diseased model (obesity and diabetes) and which cell types may be involved in this adaptive 
vascular growth.  We hope that these studies will eventually lead to new therapies designed 
to help patients with ischemic heart disease grow new blood vessels in their hearts. 

 
3. The significance of the overall research  
    The patients with coronary collaterals have nature bypass during ischemia and have better 

prognosis after heart attack.  If we understand the mechanism of regulation of coronary 
collateral growth, we can stimulate coronary collateral growth and amplify the effect of 
coronary collateral growth, especially for the patients who have impaired coronary collateral 
growth such as patients with metabolic syndrome.    

 
4. Goals and objectives. The goal of this summer research is to study the mechanism of coronary 

collateral growth and how to stimulate and amplify the effect of CCG.     
 
5. Research Methods.  Mice will be anesthetized, intubated, and prepared for sterile surgery 

(involved areas will be shaved and scrubbed with betadine).  In all animals an incision will be 
made through the sternum, and a special occluder will be situated on the surface of the heart 
around the left anterior descending artery. The wounds will be repaired and the chest 
evacuated and closed. Post-operative pain will be treated by injection of an analgesic for the 
first day post-op, and then as needed (we will defer to the attending veterinarian’s advice).  At 
several points after implantation of occluder, we will perform non-invasive echocardiography 
to evaluate cardiac function. In some animals, terminal experiments will be made at intervals 
(days 3, 7, and 14) up to 21 days after implantation of the occluder using contrast 
echocardiography to measure flow. These measurements will be made while the animals are 
anesthetized using gas anesthesia.  Final measurements blood flow to the heart and blood 
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pressure will be made in anesthetized mice 21 days following implantation of the occluder 
using contrast echocardiography.  This is done in anesthetized mice (isoflurane) in which 
arterial pressure is measured from a femoral catheter, and contrast microbubbles and drug 
infusions are done via a tail vein catheter or a catheter inserted in a jugular vein.  After 
completion of the measurements, the mouse will be euthanized and the hearts will be 
removed for various in vitro and imaging studies. We also use the microfil to perfuse the heart 

for micro-CT to analyze the coronary collateral growth. We also use immunohistology and 
molecular biology techniques to study the genes/proteins involved in CCG.  
 

6. Proposed method of data analysis.  The analysis will involve only unpaired t-tests as we will 
compare shams to animals instrumented with the occluder.  P<0.05 will be accepted for 
statistical significance. 
  

7. Significance of anticipated findings.  If the study is successful, it will accelerate our 
understanding of mechanisms underlying coronary collateral growth as we will be able to use 
better link particular genes with this adaptive process. This will lead to the novel therapeutic 
approach to patients with ischemic heart diseases. 

 
8. Appendix: Summer Research Fellow Training/Mentoring Plan.  The plan we have devised is 

arranged in a hierarchical manner. 
 

a.  First, the student will interact in a 1:1 manner with Dr. Liya Yin for experimental design, 
the protocols, data collection and reviewing and the interpretations. 
Second, the student will interact with other lab personnel including graduate students, 
postdoc, research assistant for surgery, transgenic mouse breeding, phenotyping, 
contrast echo calculation and image analysis of micro-CT. 
Third, the student will present in our lab meetings and the Cardiovascular Interest group 
(a combined lab meeting of the faculty with interest in cardiovascular research (Drs. 
Chilian, Penn, Chen, Bratz, Raman, Thodeti, Meszaros, Yin, Ohanyan, Dong, Mayorga, and 
Yun) and will present her results in this weekly meeting. 
Fourth, the student will participate in a summer journal club that will involve all the 
summer research students and faculty.  Each summer student will be expected to 
participate. 
Fifth, the student will be expected to present a poster at the research day when all 
summer fellows present a synopsis of their work. 

 
b.  All the necessary resources (echocardiographs, anesthesia machines, computer for 

measuring evaluating echo images, mice, surgical instruments, surgical supplies, 
ultrasonic contrast, micro-CT, Fluorescent imaging system including multiphoton and 
confocal scope) and financial resources for completing the research are available. 

 
c.  The research will be completed at NEOMED. 
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Submit your application to Dr. Yanqiao Zhang 
 
1.  Project title: Hepatocyte nuclear factor 4α in HDL metabolism  

Principal Investigator: Yanqiao Zhang, MD  
Title: Professor  
Location: Department of Integrative Medical Sciences, NEOMED  

 
2. Abstract of the Project: HDL plays a key role in protection against atherosclerosis by 
promoting reverse cholesterol transport. Hepatocyte nuclear factor 4α (HNF4α) is highly 
expressed in the liver, and has been shown to play an important role in regulating 
hepatocyte differentiation and metabolic pathways. In this project, we will investigate the 
role of hepatocyte HNF4α in HDL metabolism. We will use tissues collected from mice over-
expressing or lacking hepatocyte HNF4α. We will analyze plasma HDL-C levels and 
lipoprotein profile, and hepatic genes involved in cholesterol metabolism. We will also 
investigate how HNF4α regulates scavenger receptor group B type I (SR-BI) expression. In 
addition, we will investigate whether HNF4α promotes reverse cholesterol transport through 
SR-BI using mice deficient in hepatocyte SR-BI.  
 
3. Significance of the overall research: Hepatocyte HNF4α is markedly repressed in 
patients with non-alcoholic fatty liver disease, and in obese or diabetic mice. We have 
previously shown that hepatocyte HNF4α is a key regulator of the development and 
progression of NAFLD. The current study may help us to uncover a novel role of hepatocyte 
HNF4α in atherosclerosis.  
 
4. Goals and objectives for the summer research project: The overall goal of this project 
is to investigate the role of hepatocyte HNF4α in HDL metabolism and reverse cholesterol 
transport. The student will learn how to perform studies on HDL metabolism. The student 
will also learn a number of techniques, such as RNA or protein extraction, qRT-PCR, lipid 
assays, FPLC, reverse cholesterol transport, etc.  
 
5. Research methods to be used: Hepatic mRNA levels of genes involved in lipid 
metabolism will be determined by qRT-PCR and hepatic protein levels determined by 
Western blots. Plasma lipoprotein profile will be determined by FPLC. Floxed SR-BI mice 
and hepatocyte-specific SR-BI-/- mice will be injected with J774 macrophages loaded with 
3H-labeled cholesterol, and reverse cholesterol transport will be determined.  
 
6. Proposed method of data analysis: The data will be analyzed using one way ANOVA 
and student t-test. Only P<0.05 will be considered significant.  
 
7. The contribution of the anticipated findings from the summer research fellow to 
the success of the overall research being investigated: My laboratory is very interested 
in understanding the role of HNF4α in fatty liver diseases and atherosclerosis. This findings 
from this project fit very well with our overall research directions.  
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Mentoring Plan  
 
Training Plan:  
 
The summer research student fellow will be mentored by the PI. The research scientist(s), 
postdoctoral fellows and graduate students in the PI’s lab will provide technical support for 
the student fellow. The PI will provide the summer research fellow with the background 
information and will work with summer research fellow to come up with the rationale, 
hypothesis and approaches to test the hypothesis. The PI and his lab staff will work closely 
with the summer research student fellow to make sure the project will be moving forward as 
expected.  
 
The student fellow will also attend the PI’s weekly lab meeting and report the progress of 
the project in the lab meeting. He/she will also attend the biweekly “Diabetes, Obesity and 
Metabolism” RFA group meeting. After 8-10 weeks, the student will present his/her data on 
the NEOMED’s poster day.  
 
Through this training, the student is expected to learn how to design studies in order to test 
a hypothesis. He/she will also learn how to work with animals and lots of experimental 
techniques.  
 
Resources available: The PI’s lab and department are well equipped, and all the needed 
equipment, reagents and mice are already available. The PI has the necessary funding to 
support the research.  
 
Site where the research will be conducted: CMU and F-205 at NEOMED 
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Submit your application to Dr. Patrick Gallegos 
 
1. RESEARCH SYNOPSIS 
1.1 Title: Multicenter Evaluation of Clinical Outcomes in Patients with Obesity 

Using Different Ceftriaxone Dosing Strategies 
 

1.2 PRINCIPAL INVESTIGATOR 
 Patrick Gallegos, Pharm.D., BCPS 

Clinical Pharmacy Specialist, Internal Medicine; Department of Pharmacy, 
Cleveland Clinic Akron General (this project will take place at Cleveland Clinic 
Akron General) 

  
1.3 BACKGROUND AND SIGNIFICANCE 
  

Abstract:  
Antibiotics are an essential component of healthcare and improving patient 
outcomes. Current literature demonstrates that there are many antibiotic 
classes that require dosing based on a patient's body weight for adequate drug 
penetration. It is particularly applicable to assess the effect of weight-based 
dosing in the obese population. This study will be a retrospective, multi-center 
study that addresses the question as to whether weight adjusted dosing of 
ceftriaxone in obese patients leads to clinical and microbiological cure of 
infections and overall better health outcomes compared to standard dosing. 
Obese patients are defined as having a BMI >40 or weight >120kg and this 
study will look at obese receiving ceftriaxone monotherapy between the years 
2012-2020 for respiratory, renal, skin, bone and joint related infections. 
 

  
1.4 STUDY OBJECTIVE(S) 

Primary objective: 
 The primary objective of the study is to determine if weight adjusted dosing of 

ceftriaxone dosing in obese patients leads to clinical and microbiological cure 
of infections compared to standard dosing. 
 
Secondary Objective: 
The secondary objective of the study is to determine if weight adjusted dosing 
of ceftriaxone dosing in obese patients leads to overall better health outcomes 
compared to standard dosing. 

  
1.5 OUTCOME(S) 
 Primary outcome:   

o   clinical and microbiological cure rate  
Secondary outcomes:  

 o   Length of stay- Inpatient 
o Mortality during hospitalization  
o Readmission within 30 days of discharge  
o   Indications for ceftriaxone 
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1.6 ASSESSMENT OF RESOURCES 
 Charts of the study population proposed are readily accessible at Cleveland 

Clinic and Mayo Clinic. These facilities have adequate resources available to 
support this retrospective study by treating infections with ceftriaxone. In 
addition, qualified and experienced pharmacy and medical staff members will 
conduct the study, and a statistician from Cleveland Clinic Akron General will 
perform statistical analysis. Study members helped design the protocol, and 
only IRRB approved staff will be analyzing the data. The student fellow will 
work directly with the team to collect data, analyze data, and organize a 
presentation on the results (most likely a manuscript). 
 

 
1.7 STATISTICS 
 Descriptive statistics will be performed. Categorical variables will be presented as 

frequency and percentage. Continuous variable will be presented as mean (SD) or 

median (IQR) dependent on the normality of the data distribution. Comparisons 

between groups will use Pearson’s chi-square or Fisher’s exact test for categorical 

variables, and t-test or Mann-Whitney U test for continuous variables, as 

appropriate. Regression analysis will be performed to adjust for significant baseline 

differences between this study groups for primary and secondary outcomes. SPSS 

statistics will be used for analysis. The level of significance will be p<0.05.  

 
 
1.8 STUDY SUMMARY 
 This study will be a multicenter retrospective data analysis reviewing obese patients 

admitted to the hospital for bacterial infection and treated with either weight 
adjusted dosing of ceftriaxone or standing dosing of ceftriaxone. The study will be 
evaluating the use of weight-based ceftriaxone (BMI >40 or > 120 kg for dosing 2g 
q12hrs) vs standard dosing of ceftriaxone on the improvement of cure rates of 
infection in obese populations at Mayo Clinic Rochester, Minnesota and the 
Cleveland Clinic Foundation Health System respectively.  
 

 

 
 
 
 
 
 
 
 
 
 
 
 



33 

 

Submit your application to Dr. Christine Dengler-Crish 
 
PI: Christine Dengler-Crish, Ph.D., Assistant Professor of Pharmaceutical Sciences 
Neurodegenerative Disease and Aging Research Group, COP 
 
Location: CCrish Lab, RGE 400, NEOMED campus. Remote work option available. 
 
Project title: Academic/Scientific Writing Project: Migraine as an early risk factor for late-onset 
Alzheimer’s disease in women 
 
Abstract: Alzheimer’s disease is the leading cause of dementia worldwide, affecting 10% of 
people aged 65 and older. Postmenopausal women are increased risk for Alzheimer’s disease 
(AD), representing 2/3 of all patients diagnosed with this fatal neurodegenerative condition. 
Numerous hypotheses have been tested regarding the mechanisms of this sex difference in AD 
incidence, but conclusive data are lacking. This project will involve working from an existing, 
systematic literature review performed on this topic by our lab to generate a comprehensive 
review paper that will be submitted for publication on the topic. The goal of this review is to 
summarize data that support the possibility that history of a chronic neurological disorder 
secondary to hormonal sex differences, migraine, alters neurobiological mechanisms that 
increase risk of future AD in women. AD is a critical public health concern because there are 
currently no disease-modifying treatments available. This project will contribute to an overall 
body of work identifying early/mid-life risk factors that, if treated or ameliorated, may prevent 
onset of age-related dementia. This remains one of the most promising avenues for stopping 
this cruel and fatal disease and reducing the socioeconomic and emotional toll it exerts on 
patients, caregivers, and their families.  
 
Significance: Migraine incidence is greater in women than men, and peaks during years of 
reproductive viability (puberty to menopause). Migraine is a neurological condition with 
mechanisms that involve the neurovasculature, cortical neuron firing, trigeminal signaling, and 
activation/sensitization of neural pain pathways. One of the earliest neurobiological events that 
occur before migraine onset is cortical spreading depression (CSD), which is a wave of excessive 
neuronal excitation in the cerebral cortex that is followed by a dampening (i.e. depression) of 
neuronal activity. CSD has been correlated with the emergence of sensory aura symptoms in 
migraine, and research shows that this aberrant cortical activity can cause changes in the 
permeability of the blood brain barrier (BBB) that make it “leaky,” dysregulating the exchange 
of ions across this important barrier. Leaky BBB is thought to contribute to increased pain 
signaling in the trigeminovascular/CGRP-pain signaling system that triggers severe migraine 
headache. In AD, disruptions in BBB have been implicated as early etiological factors that 
contribute to or permit pathological accumulation of toxic amyloid beta and tau proteins in the 
brain that eventually cause neuronal death, leading to the devasting loss of cognitive (and 
eventually, life-sustaining) function in AD.  
 
Project goals/objectives: This is phase IV of a multi-phase project with the potential for the 
student to continue work on this research after the summer fellowship period. For the summer 
fellowship period, student is expected to complete Phase IV goals/activities as described 
below.  The overall objective of this project is to establish whether history of migraine in early-
middle adulthood predicts increased risk of Alzheimer’s disease in women aged 65+. This is a 
seemingly simple question, but it has not been adequately addressed in the literature—mostly 
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because migraine diagnosis standards were only firmly established in the past ~30 years. The 
long-term goal of this project is develop it into a multi-tiered translational research study, but 
first we must establish the feasibility and rationale for addressing this relatively “simple” 
question. In 2021, our summer research fellows completed Phases I-III of this project by 
building an impressive database of peer-reviewed studies on issues related to this topic. The 
current fellowship project will involve updating this information, synthesizing it, and organizing 
it into a written draft of a review paper that will be submitted for publication in a reputable 
topic-relevant peer-reviewed journal.  
 
Research methods/data analysis: 
Synthesize available research linking migraine with future AD diagnosis in women 
Plan and draft a comprehensive review paper on the topic 
 
The topic of the review paper will focus on: whether history of migraine in early-middle 
adulthood predicts increased risk of Alzheimer’s disease in women aged 65+. 

This project will provide the student with the opportunity to develop theoretical basis for 
investigating migraine as a risk factor for AD in women. It will require the student to review and 
synthesize empirical literature on the a) epidemiology of migraine, b) neurobiological 
mechanisms of migraine, and c) both basic and clinical studies on AD etiology. The student will 
use critical thinking skills to draw comparisons to and identify relationships between factors 
common to these two diverse topics in order to write a compelling narrative that will convince 
readers that there is an important relationship between migraine + AD that would benefit from 
further empirical investigation. This project does not include any bench laboratory work or 
testing, but will involve literature review, synthesis of published studies, organization of a 
writing plan for a review paper, and writing the initial drafts of a high-quality review paper that 
will ultimately be submitted for publication in a peer-reviewed journal relevant to the field.  

 
Anticipated outcomes: Ambitious students who achieve these goals will earn the right to serve 
as a co-author on this multi-author literature review; authorship priority will be contingent 
upon the level and quality of writing contribution. Given the time it takes to prepare a 
manuscript for publication in high-end peer-reviewed journal, fellowship student may be asked 
to help prepare revisions of the literature review after fellowship is over. Publication is never 
guaranteed. All intellectual materials produced by this project will remain the property of 
NEOMED and the C.Crish Lab. At a minimum, fellow will be required to present a summary of 
this work at the annual NEOMED Student Research Symposium.   
 
Student will further develop/enhance skills in the following areas:  

• Critical thinking to assess key attributes and findings of published studies 

• Organizational skills for planning/outlining framework for review paper 

• Proficiency in scientific/academic writing and understanding conventions of manuscript 
preparation according to specific journal criteria 

• Self-motivation to draft and revise publication-quality scientific writing 

• Attention to detail and knowledge of academic writing for medical/science journals in order to 
execute publication-quality presentation of work  

 
Student Fellow Training/Mentoring Plan  
 

*This is not an introductory-level research opportunity. To be eligible for this fellowship, 
student must have demonstrated history of excellent written communication skills, including 
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experience in scientific/academic writing, mastery of English grammar, usage, language and 
editorial abilities, high proficiency in using PubMed, journals, and other sources to find scientific 
articles, and experience in critically reading and assessing key attributes of published empirical 
studies.   
 

During the fellowship the student is expected to:  

• Meet with PI weekly to discuss project goals and report on progress 

• Work with existing literature collected on topic and lab personnel involved in this 
project to conceptually plan the literature review 

• Submit outlines, drafts, and other written products for evaluation 

• Integrate editorial revisions into written products 

• Attend weekly lab meetings with entire CCrish lab staff 

• Attend weekly/monthly scheduled scientific seminars/journal clubs related to lab 
research interests.  

 

Resources such as software or library fees needed for this project will be provided by Dr. 
Christine Crish’s research start-up funds. Intellectual resources that may be required (e.g. 
coursework, additional training/consultation) will be obtained from relevant faculty colleagues 
in COP and COM. 

 

Research can be conducted from any location where student can access NEOMED library 
resources including databases, online journals, etc., and Microsoft office software. If additional 
software is required, a workstation in the RGE building will be made available for student to 
access on-site.  
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Submit your application to Dr. Takhar Kasumov 
 

1. Project title: Mitochondrial acetylation and acetylome dynamics in alcoholic liver disease. 
 

Principal Investigator: Takhar Kasumov, Ph.D. 
   Associate Professor, Department of Pharmaceutical Sciences 
   College of Pharmacy, NEOMED 
   E-mail: tkasumov@neomed.edu 

2. Abstract: 
Alcohol consumption is associated with impaired mitochondrial function and liver injury. Alcohol 
is metabolized in the liver. Acetate metabolite of alcohol induces hyperacetylation of hepatic 
mitochondrial proteins. However, the significance of mitochondrial acetylation has been debated 
because of the low stoichiometry of acetylation. We propose that changes in acetylome 
dynamics, but not stoichiometry, is the important determinant of mitochondrial function. The 
rationale is that hepatic mitochondria may respond to alcohol-induced stress via acetylation-
related enzymatic inhibition and/or the acetylation-dependent control of protein stability. To 
assess the impact of these acetylation-mediated changes, we quantify the acetylation turnover 
and effect of acetylation on mitochondrial proteome stability in alcoholic liver disease (ALD) mice 
liver in vivo using a stable isotope-resolved high-resolution liquid chromatography-tandem mass 
spectrometry (LC-MS/MS). Oral administration of “heavy water” (D2O; a safe, non-radioactive 
tracer) results in rapid labeling of body water and transfer of D from D2O to acetyl-CoA and amino 
acid precursors followed by relatively slow incorporation into proteins and acetylated proteins 
dependent upon their turnover rates. Acetylation turnover is determined based on labeling of 
acetyl moiety and effect of acetylation on protein stability is assessed by comparisons of kinetics 
of native peptide and acetylated peptide fragment without acetyl moiety. The ethanol-specific 
acetylation is quantified using [13C2]ethanol. We will use these methods to test the hypothesis 
that alcohol-mediated altered acetylation turnover and stability of citric acid cycle enzymes and 
electron-transport chain subunits result in mitochondrial dysfunction in the ALD mice liver. 
Experiments will be performed in an established mouse model of ALD induced with a Lieber-
DeCarli diet that results in hepatic mitochondrial dysfunction and hyperacetylation. We will 
assess the effects of ALD on the acetylation turnover of mitochondrial proteins.   

3. Background and Rationale: 
Alcohol abuse increased more than 25% from 
1990 to 2016, becoming the seventh leading 
health risk factor responsible for 5.3% of 
global deaths. In the USA, alcoholic liver 
disease (ALD) is a major cause of liver related 
death due to cirrhosis and hepatocellular 
carcinoma (HCC)1,2. EtOH consumption is 
associated with global protein 
hyperacetylation3 and altered mitochondrial 
metabolism4. So far, the role of acetylation in mitochondrial dysfunction in ALD has not been 
evaluated.  

Protein acetylation at lysine (Lys) side chain is a dynamic process consisting of acetylation, 
deacetylation, and decay of constitutively acetylated proteins. While reversible acetyl-transfer 
enable cells to adapt to short-term changes via enzymatic regulation, the “acetyl-transfer 

 
Fig. 1. Potential roles of alcohol (EtOH) in hepatic 
mitochondrial function in ALD. EtOH enhances acetylation 
via ac-CoA production and NAD+ depletion which result in 
short-term inhibition of mitochondrial enzymes. Acetylation-
dependent altered stability of ETC subunits may play a role in 
the long-term effect of EtOH. 

mailto:tkasumov@neomed.edu
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independent” changes in protein stability may affect their long-term regulation (Fig. 1). EtOH 
metabolism induces hepatic mitochondrial acetylation due to ac-CoA overflow and NAD+ 
depletion, co-factors of acetylation and sirtuin-dependent deacetylation, respectively5,6. 
Mitochondrial dehydrogenases (DHs) involved in fatty acid oxidation and citric acid cycle (CAC) 
are also NAD+-dependent and are known to be acetylated in the ALD liver3. Since acetylation 
inhibits many mitochondrial enzymes7,8, impaired deacetylation in the alcoholic liver may lead to 
altered lipid metabolism and contribute to steatosis and liver injury. Thus, EtOH-induced shift in 
acetylome dynamics, but not levels, may affect mitochondrial function via regulations of the 
enzymatic activity and stability of mitochondrial proteins.  

4. Goals and Objectives: 
Our objective is to develop a new method that will evaluate the link between EtOH-induced 
protein acetylation and hepatic mitochondrial dysfunction in ALD. We will simultaneously 
quantify the turnover rates of mitochondrial ac-CoA, acetylation, and acetylated proteins in vivo. 
We also will use [13C2]EtOH to assess the EtOH-specific acetylation and its role in altered 
mitochondrial metabolism in ALD. We will achieve these objectives through studies in the 
following Specific Aims: 

Aim 1. Determine the impact of alcohol-induced site-specific acetylation on the stability and 
functions of hepatic mitochondrial proteins in vivo. Hepatic mitochondria will be isolated and 
evaluated for respiratory processes and proteome dynamics. The effect of acetylation on protein 
stability will be quantified based on the isotope-labeling of native and acetylated peptides in the 
normal and chronic alcoholic livers.  

Aim 2. Assess the role of chronic alcohol consumption on the acetylation turnover of 
mitochondrial proteins. Acetylation turnover will be measured by following labeling of acetyl 
moieties of ac-CoA and an acetylated peptide. The impact of site-specific acetylation turnover on 
metabolic and antioxidant enzymes activity and liver injury will be evaluated with flux analysis 
and biochemical assays.  

5. Investigative Methods: 
We will enrich acetylated peptides using anti-acetyl immunoprecipitation method and analyze 
them by proteomics approach with parallel reaction monitoring mass spectrometry. To assess 
the effect of acetylation on protein’s function and stability, the half-lives of mitochondrial 
proteins will be determined in control and ALD mice and correlated with ATP synthase enzymatic 
activity and ATP production.  
 
Data Analysis: 
MaxQuant, a proteomics software developed for interpreting large-scale proteomic data from 
tandem mass spectrometry (MS/MS), will be used for the analysis of post-translational 
modification including acetylation. Raw MS data files including peptide ion masses and fragment 
spectra obtained from the Q-Exactive Plus mass spectrometry will be processed using MaxQuant 
against SwissProt mouse protein database. Trypsin-digested peptide sequences will be searched 
at up to a maximum of two missed cleavages. Carbamidomethylation of cysteine is set as fixed 
modification while methionine oxidation, nitration and acetylation, will be set as variable 
modifications. Database searching was performed with 6 ppm mass tolerance for precursor ions 
and 20 ppm for fragment ions. The false discovery rate (FDR) will be set to a maximum of 1% false 
identifications from a reversed sequence database. ATP synthase activity will be assessed by 
colorimetry-based spectrometry using 96 well plate. We will compare at least 7 liver samples per 
patient group to determine statistical significance between NAFLD, and healthy control. 

6. Significance of anticipated findings: 
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This study will evaluate (i) enzymatic/nonenzymatic regulation of mitochondrial acetylation, (ii) 
the impact of acetylation turnover on the regulation of metabolic and antioxidant enzymes and 
ETC subunits, (iii) the role of acetylation on energy metabolism through altered stability of 
enzymes and OxPhos complexes, and (iv) the utility of acetylation inhibitors and deacetylase 
inducers in future studies. 

7. Student fellow training/mentoring plan: 

The goal of the mentoring program is to provide skills, knowledge and experience to prepare a 
student fellow to excel in mass spectrometry and bioinformatics technology. To accomplish this 
goal, the mentoring plan will follow the guidance of the National Academies of Science and 
Engineering on how to enhance the research experience, by providing a structured mentoring 
plan, career planning assistance, and opportunities to learn a number of career skills such as 
developing scientific presentation and writing skill. 

Mutual expectations will be discussed and agreed upon in advance. The plan topics will include 
(a) interaction with coworkers, (b) work habits, and (c) documentation of research 
methodologies and experimental details so that work can be continued by other researchers and 
colleagues. 

Participation in the journal clubs in which graduate students and postdocs meet weekly, along 
with a faculty facilitator, to discuss and critique recent journal articles and to discuss how to write 
and submit papers. 

Instruction in Professional Practices will be provided on a regular bases in the context of the 
research work and will include fundamentals of the scientific method in the design of research 
question, formulation of a hypothesis and description of defined approaches to test the 
hypothesis. She/he will learn to identify research questions, definition of objectives, description 
of approach and rationale and construction of a work plan and timeline. 

Success of this mentoring will be assessed by tracking the student fellow’s progress through 
interviews to assess satisfaction with the mentoring program, and tracking of progress through 
weekly discussions in group meeting. At the end of the internship, the results of the summer 
research will be presented in a poster session. 
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Submit your application to Dr. Xinwen Wang 
 
Title: Identification of endogenous metabolites associated with Carboxylesterase1 activity 
using lipidomics 
 
Principal Investigator: Xinwen Wang, Ph.D. 
Assistant Professor, Department of Pharmaceutical Sciences 
College of Pharmacy, NEOMED 
E-mail: xwang2@neomed.edu 
 
Abstract: Carboxylesterase 1 (CES1) is a primary hydrolase in human liver, which catalyzes the 
metabolism of numerous clinically important medications, such as enalapril, clopidogrel, 
methylphenidate, oseltamivir, dabigatran, and sacubitril. It is worth noting that the response to 
the treatment of CES1 substrate medications varied significantly among patients, yet CES1 
genetic variants only partially explain the variation in its activity. 
 
Our study focuses on this major unmet clinical need to identify biomarkers that incorporate 
both genetic and non-genetic contributors to CES1 variability, so as to further optimize the 
treatment of medications metabolized by CES1. CES1 is a serine esterase, which is believed to 
be involved in lipid metabolism. Thus, the levels of certain lipid metabolites, which regulate or 
are regulated by CES1, are likely to be correlated with CES1 activities on drug metabolism. In a 
preliminary study, we’ve applied metabolomics to screen the metabolites associated with CES1 
activity on drug metabolism. However, metabolomics favors polar compounds and has limited 
coverage on lipids, which is the major metabolite class interacting with CES1. Additionally, a 
comprehensive picture of the lipid metabolism pathways that CES1 is involved in is currently 
lacking. In this project, we propose to study the lipid metabolites associated with CES1 activities 
using the lipidomics and the CES1 cell models we’ve established. By characterizing the cell lipid 
changes related to CES1 variations, it enables the identification of signature metabolites that 
are indicative of CES1 activity on drug metabolism, and we will also achieve a better 
understanding of the CES1 physiological role, such as the metabolic pathways CES1 is involved 
in. 
 
Goals and Objectives: 
Long-term goal: To improve the therapeutic outcome of various CES1 substrate drugs via 
Pharmacoomics guided personalized therapy 
Short-term goal: To characterize cell lipid profile changes associated with varied CES1 activities 
on drug metabolism in human wild-type (WT) and mutant CES1 transfected cell lines. 
Hypothesis: The concentrations of certain lipids, which are modulated by CES1, are significantly 
correlated with the activities of CES1 on drug metabolism in different CES1 variants transfected 
cells. To accomplish this aim, we will employ lipidomics to comprehensively analyze the lipids 
associated with CES1 activities in the cell lines stably expressing null, WT, and mutant CES1 
genes. The CES1 activities will be determined by the formation rates of the metabolites of CES1 
representative substrate medications, including enalapril, clopidogrel, and sacubitril.  
Training goal: the ORSP summer research fellowship program will provide the student fellow a 
great opportunity to broaden research horizons, gain deep knowledge of translational research, 
and develop skills in 1) Cell culture, 2) In vitro drug metabolism assay, 3) Lipidomics sample 
preparation and data analysis, 4) Mass spectrometry operation, 5) Scientific writing, 6) Scientific 
communication and oral presentation. 
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Significance: 
Lacking personalized pharmacotherapy for CES1 substrate medications has a substantial 
impact on health care and society. CES1 metabolizes several clinically important medications, 
such as ACE inhibitors, clopidogrel, sacubitril, methylphenidate, and oseltamivir, which are used 
by over 8 million Americans in 2019 (ClinCalc Database). However, variations in response to 
CES1 substrate drugs among patients have been commonly reported, leading to treatment 
failure or even life-threatening adverse drug effect[1]. Such variability in drug response among 
patients is multifactorial, including genetic, demographic, environmental, and physiological 
factors that affect the drug disposition, resulting in significant challenges in CES1 
pharmacogenomics-based personalized pharmacotherapy[2]. 
 
Adverse drug reactions are among the top six leading causes of morbidity and mortality in the 
nation. More than 2 million cases of adverse drug reactions occur annually in the United States, 
including approximately 106,000 deaths. It is estimated that the cost of ADRs is between $30 
and $100 billion per year[3]. In addition, it is noted that the treatment of certain CES1 substrate 
medication is very expensive, 2 such as sacubitril branded as Entresto®, with an estimated 
annual cost of $4500 (ClinCalc Database). Thus, identifying patients who are unlikely to benefit 
from therapy and treating those patients with an alternative regimen would not only improve 
drug safety and efficacy but also significantly lessen the financial burden on patients and 
health care system.  
 
At the completion of the proposed project, we will have identified the metabolite markers 
associated with CES1 activities. The data generated from this project will form a solid 
foundation from which we can launch a translational CES1 pharmacometabolomics project to 
verify the association between the metabolite markers and the therapeutic outcome of CES1 
substrate drugs in human livers and humans. Therefore, this line of research holds a great 
potential to improve the efficacy and safety of many drugs metabolized by CES1. The results 
from the project are expected to be published in a peer-reviewed scientific journal and 
to be presented in a national/international meeting. 
 
Research methods and data analysis: 
1) Wild type and variant CES1 transfected cells 
I have generated multiple Flp-In-293 cell lines stably expressing wild type and variant human 
CES1 proteins using site-directed mutagenesis[4]. Four cell lines expressing CES1 SNPs G143E, 
Q169P, E220G, and T290M will be used to present inherited variations in CES1 activities, as they 
stably exhibit impaired CES1 activities across different CES1 substrates[4]. Besides the four 
mutant CES1 cell lines, WT CES1 and vector transfected cell lines will also be included as 
positive and negative controls, respectively. 
 
2) lipid metabolites extraction for metabolomics 
The lipid metabolites will be extracted according to the published protocols with some minor 
modifications [5, 6]. Briefly, the cells will be harvested and rinsed when reaching 90% 
confluence in a six-well plate. The rinsed cells will be suspended in 1mL water/well. Two freeze-
thaw cycles followed by sonication on ice will be applied to completely lyse the cells. A small 
portion of each cell lysate will be pooled as quality controls (QCs).The cell DNA concentrations 
will be used for normalization. Three-fold of 75 % MeOH/chloroform (90:10 (v/v)) spiked with 
lipid I.S., PC 17:0/17:0 will be added to the DNA normalized cell lysate. Following vigorous 
vortex, the samples will be centrifuged at maximum speed, 4°C for 10 min. The supernatant will 
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be subjected to a vacuumed dry. After reconstituting with methanol/isopropanol (1:1), 10 μL 
supernatant of the reconstitution will be injected for LC-MS/MS assay. 
 
3) CES1 enzymatic activity assay using cell s9 fractions 
Enalapril, clopidogrel, and sacubitril will be used as the representative CES1 substrates for 
assessing CES1 activity. An in vitro incubation of enalapril, clopidogrel, and sacubitril in s9 
fractions prepared from the transfected cells will be performed following the protocols we 
published earlier[7-9]. 
 
4) LC-MS/MS assays for endogenous and drug metabolites 
LC-MS/MS-based assays have been established for drug metabolites quantification and non-
targeted metabolomics assay. The LC-MS/MS consisted of Q-Exactive Orbitrap mass 
spectrometry and a Vanquish UPLC system (Thermo Fisher Scientific, San Jose, CA). ACQUITY 
UPLC C18 columns of CSH (2.1 × 50 mm, 1.7 μm) will be used for lipids separation. The targeted 
m/z transitions for quantifying drug metabolites will refer to the method we published 
previously[7-9]. The UPLC and mass spectrometry parameters for untargeted metabolomic 
assays have been set according to the protocols published by Yost[6]. The signature metabolites 
identified using lipidomics will be further validated by matching chemical standards in targeted 
analysis. 
 
5) Data analysis plan and statistical considerations 
The CES1 enzymatic activity will be measured by the formation rates of drug metabolites as we 
previously reported[4, 10]. lipidomics data will be processed using Compound Discoverer 3.1 
(Thermo Fisher Scientific, San Jose, CA) for compound identification, Hierarchical cluster 
analysis, differential analysis, and pathway mapping. Briefly, the raw data will be transformed 
into a multivariate matrix containing aligned peak areas with matched mass-to-charge ratios 
(m/z) and retention times. The fragmentation spectrum will be matched to extensive advanced 
online and local libraries for identification. The data will be normalized to both the peak area of 
the internal standards and the QC throughout the sequence. All values will be expressed as 
mean •} SD (n=8). The overall differences of metabolic profiles among CES1 polymorphic cell 
lines will be examined using unsupervised principal components analysis (PCA). The correlation 
between CES1 activities on drug metabolism and endogenous lipids will be analyzed by multiple 
linear regression using GraphPad Prism 9.0 (GraphPad Software, San Diego, CA). Adjusted P < 
0.05 is considered statistically significant.  
Expected Results 
 
It is expected to identify the CES1 signature metabolites, of which the baseline levels in the 
transfected cells are correlated with CES1 activities, and to also suggest CES1 involved lipid 
metabolism pathways 3  
 
Student Fellow Training/Mentoring Plan (Limit of one half page) 
Basic Science Mentoring Plan 
With regarding to the basic science training for the proposed project, the key areas I would like 
to help the student improve are listed as below: 
 
a) Pharmacogenomics and metabolomics 
• We have Journal Club to share research trend/development and critically evaluate published 
articles in the field. In the Journal Club, the student will be participating in the discussion of 
current development in our fields. We will critically discuss the cons & pros of the research, 
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and how the study may be designed differently to better answer the research questions. 
• We have weekly lab meeting to discuss the research progress of the summer project and 
guide the students for trouble shooting. 
 
b) Cell culture and sample preparation 
• One-on-one mentoring will be offered to help student learn how to culture transfected cells 
and extract intracellular and extracellular endogenous metabolites. 
 
Presentation skills development 
• The student will present the research updates weekly in our lab meeting and present articles 
in our Journal Club. He will also have opportunity to present the whole project in our 
department seminar after summer. 
 
Scientific Writing 
a) Read publications on scientific Journal 
• Reading well-written scientific articles is the key to learn and improve scientific writing. At the 
beginning, I will select some publications relevant to the summer project for the student to 
read. In the meantime, the student will also learn to search for references of interest using 
Google Scholar and PubMed. We will update the reading progress in Journal Club. 
 
b) Practice and Revise 
• Practice is necessary to improve writing skills. I find the writing-revision cycles between 
trainee and faculty is a very efficient and individualized way to polish writing skills. I will find 
opportunities for the student to improve writing skill through the personalized writing-revision 
cycles. 
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Submit your application to Dr. Natalie Bonfine 
 
1. Project title, Principal Investigator name, title and location 
 
Project Title: Sequential Intercept Mapping Processes and Outcomes: Collaborative 
Measurement Development 
 
Principal Investigators: Stacey Barrenger, Ph.D., Assistant Professor, Department of Psychiatry 
and Natalie Bonfine, Ph.D., Associate Professor  
 
Site: NEOMED Campus, Department of Psychiatry and remote work 
 
2. Abstract 

This study is a health services research project to help communities in Ohio improve 
systems-level coordination among the mental health services system and criminal justice 
system to better meet the needs of justice-involved people with serious mental illness. People 
with serious mental illness (e.g., schizophrenia, bipolar disorder, major depression) are 
disproportionately represented within the criminal justice system at rates that are three times 
higher than the general population. This phenomenon has deleterious effects for individuals 
involved, including interruption of mental health service engagement, potential loss of 
employment or housing, increased exposure to trauma, and increased potential for re-
engagement with the criminal justice system, but this challenge is also a systems-level issue. 
The overrepresentation of people with serious mental illness in the criminal justice system is 
costly and burdensome for the criminal justice system, and the lack of cross-systems 
coordination among the mental health, substance use, and social service systems and the 
criminal justice system limits a community’s ability to address this issue. In this study, the 
student Fellow will assist in collecting and analyzing data as part of a participatory research 
project to inform community-based practice to address this social problem. 
 
3. Significance of the overall research 

Despite efforts to reduce the number of people with mental illnesses in the criminal 
justice system, they continue to be overrepresented within jails, prisons, and probation/parole 
(Bronson & Berzofsky, 2017; VanDenise et al., 2020; Wolff et al., 2014). Individuals with serious 
mental illness and criminal justice involvement have a complex array of needs that require 
multiple services and support. Once in contact with the criminal justice system, they spend 
more time incarcerated and are more likely to return to jail or prison (Comartin et al., 2020; Eno 
Louden & Skeem, 2011). These individuals are also more likely to have a substance use disorder 
and experience homelessness and trauma. 

This challenge is also a systems-level issue, and approaches have emerged aimed at 
improving cross-systems coordination and functioning. The Sequential Intercept Model is used 
to highlight the intercepts in which individuals with serious mental illnesses encounter the 
criminal legal system (Munetz & Griffin, 2006). These intercepts become potential targets of 
policy or practice innovations aimed at reducing the overrepresentation of those with mental 
illnesses within the criminal legal system. The Sequential Intercept Mapping and Taking Action 
for Change workshop (referred to here as Sequential Intercept Mapping or SIM) is a cross-
systems community-planning exercise to strengthen local strategies to implement core services 
addressing behavioral health, criminogenic, and social factors for this target population. 
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Sequential Intercept Mapping is a national model and the Criminal Justice Coordinating Center 
of Excellence at NEOMED has conducted SIM workshops in over 30 Ohio counties.  

The Stepping Up Initiative is a compatible approach that, like SIM, encourages cross-
systems collaboration to share information, link people in need with available community-
based resources (i.e., behavioral health services, housing) upon reentry, and improve 
community services to prevent recidivism and reduce the number of people with serious 
mental illness in the criminal justice system (Stepping Up, 2021). In Ohio, 48 of 88 counties have 
committed to Stepping Up.  

Once a community engages in Stepping Up or SIM, there is an iterative and ongoing 
process of mapping, formulating plans for practice or policy change, implementing new policies 
or practices, and evaluating outcomes, leading to a new planning stage. However, there 
currently are few tools or metrics to help communities during this process. This research study 
will develop a self-evaluation measure, with stakeholder input, to aid in improving, and 
sustaining, cross systems collaborations aimed at reducing the number of people with serious 
mental illnesses in the criminal justice system. Without such tools, SIM and Stepping Up 
processes may stall.  
 
4. Goals and objectives 

The purpose of this study is to develop a self-evaluation measure (to include process 
and outcome tools) related to Sequential Intercept Mapping and Stepping Up, guided by 
stakeholder input, with the aim of encouraging sustainability of systems collaborations. 
Drawing from existing metrics in the area of systems collaboration, we will construct a self-
report evaluation measure to monitor the collaborative process among 
participants (process tools) and to measure the progress of collaborative 
efforts (outcome tools). Including stakeholder input in the development process of new 
measures will ensure these tools are user-friendly and meaningful to stakeholders.  
 
5. Research methods to be used/learned 

The student fellow will be involved data collection activities associated with this project, 
in which we will use participatory research methods to include the perspectives of two 
community stakeholder groups: 1) collaboration leaders and 2) individuals and families with 
lived experiences at the intersection of the mental health and criminal justice 
systems (herein referred to as “experts by experience”) into the planning and development of 
new tools. The student fellow will assist in conducting focus groups with collaboration leaders 
and experts with lived experience to (a) understand attitudes, knowledge, and beliefs about 
systems collaboration processes and (b) identify common and consequential barriers to 
measuring processes and outcomes related to collaborative efforts. The student fellow will also 
assist in analyzing focus group data, a process that will be guided by content and thematic 
analyses, to identify barriers and facilitators to engaging in process and outcome evaluation. 
 
6. Proposed method of data analysis 

The student Fellow will engage in qualitative data collection and analysis. The student 
Fellow will also participate in other activities, including literature review and summary, 
developing tables and figures to display findings, and summarizing results. The Fellow will also 
gain experience preparing research results for public dissemination. Prior experience with 
qualitative research is not required. The faculty co-PIs will provide hands-on training and 
instruction.  
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7. Significance of anticipated findings 
This study will contribute to an improved cross-systems, collaborative practices in local 

communities in Ohio. Results from this study has the potential to inform local and state practice 
and policy. During this project, students will meet with collaborators at the Ohio Criminal 
Justice Coordinating Center of Excellence, social science researchers in the Department of 
Psychiatry, and community-based stakeholders who are working in a cross-systems, 
collaborative approach to meet the needs of people with serious mental illness who have 
criminal justice system involvement. 
 
 

II. Student Fellow Training/Mentoring Plan 
 
This Summer Fellowship experience will involve collaborative, team-based research. The 
student fellow will receive training and gain knowledge about systems level coordination 
between the mental health and criminal justice systems in Ohio. The student will be trained in 
qualitative research methods including data collection and data analysis, specifically focus 
groups, co-design sessions, and thematic data analysis. Drs. Bonfine and Barrenger will provide 
both didactic and one-on-one instruction in these qualitative research methods. Work will take 
place on both the NEOMED campus and remotely as focus groups will be conducted via Zoom. 
The student Fellow will have access to appropriate qualitative data analysis software and if not 
working virtually, will have access to workspace within the Department of Psychiatry Research 
Lab. This project will adhere to IRB requirements.  
 
In addition to attending weekly meetings with the co-PIs, the student Fellow will also meet with 
leadership from the Ohio Criminal Justice Coordinating Center of Excellence in the Department 
of Psychiatry. Attending these meetings will allow the student Fellow to discuss and explore 
current statewide activities related to community-based mental health and substance use 
services and criminal justice involvement of adults with serious mental illness in Ohio. In this 
way, students can experience some of the practical applications and approaches to understand 
the phenomenon of the overrepresentation of people with serious mental illness in the criminal 
justice system. They will also share their research with the Criminal Justice Coordinating Center 
of Excellence staff and partners. 
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