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I. MISSION STATEMENT

The Neuroscience Institute at UTHSC is supported by the Neuroscience Center of Excellence, one of several
Centers of Excellence established by the Tennessee Higher Education Commission in 1985. Our mission to
develop and support multidisciplinary research and training in neuroscience. We feature basic science and
clinical members spanning 10 departments and two colleges, and foster neuroscience research through support of
neuroscience track graduate students and postdocs, the Neuroscience Imaging Center and Behavioral Core, a
robust seminar series, and start-up packages for new faculty. The brain is the final frontier of biology. Scientific
inquiry has produced remarkably detailed knowledge of the physical world and much of the life sciences,
including details of the human genome. However, our knowledge of the brain is far from complete. The nature
and mechanisms of consciousness, thought, perception, learning, memory and many diseases of the nervous
system are poorly understood. Neuroscience is now at an exciting threshold of discovery and unprecedented
growth. The resulting explosion of information is rapidly increasing our understanding of the basic mechanisms
of brain structure and function. This emerging knowledge is helping us discover effective treatments and even
cures for some neurological diseases. More information concerning the Institute is available at:

https://www .uthsc.edu/neuroscience/
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II. EXECUTIVE SUMMARY

In FY 2019 the NI/Center of Excellence continued the seed support of Dr. Tauheed Ishrat, a recently
recruited and RO1-funded associate professor and stroke/Alzheimer’s neurobiologist in Anatomy and
Neurobiology. We helped successfully recruit Il Hwan Kim, Ph.D. (see Appendix 4), from Duke university into
the Anatomy and Neurobiology department (arrival, Feb 2019), and committed seed funding for him. We
provided stipend support to 5 graduate students, and have 15 students in the Neuroscience Track of the Integrated
Biomedical Sciences Ph.D. program, after graduating 2 and accepting 4 new students. We supported 11 postdocs
in the Departments of Anatomy and Neurobiology, Neurology, Ophthalmology, Pharmacology and Physiology,
and 4 new undergraduate summer Neuroscience merit fellows from Christian Brothers University and Rhodes
College to work in the departments of Anatomy and Neurobiology, Pharmacology and Neurology. We supported
the Neuroscience Imaging Center, a cost-recovery facility providing the only transmission electron microscope
(JEOL 2000) on campus, a state of the art Zeiss 710 laser-line confocal microscope, and a Neurolucida 3-
dimensional reconstruction workstation, and the Neuroscience Behavioral Core. We partnered with Chancellor
Schwab to upgrade the Zeiss 710 to include an additional scanner for high resolution confocal microscopy
(Airyscan). We supplemented the service contracts of these instruments and software to keep user fees low. We
supported the Imaging Center’s technical directors: TJ Hollingsworth, Ph.D., replaced by Esther Marquez
Wilkins, Ph.D. in May of 2019. We promoted neuroscience research by providing the weekly Neuroscience

Seminar series and a Neuroscience Workshop, mixing outside with UTHSC and affiliated faculty.
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IV. ADMINISTRATIVE STRUCTURE

Director: Professor William E. Armstrong, Ph.D.
Department of Anatomy and Neurobiology
Co-Director: Professor Tony Reiner, Ph.D.
Department of Anatomy and Neurobiology
Administrative Specialist: Mistie Brewer

Program Coordinator/IT Specialist: Brandy Fleming, M.S.

Neuroscience Executive Committee:

Matthew Ennis, Ph.D., Professor and Chair, Department of Anatomy and Neurobiology

Jon Jaggars, Ph.D., Professor, Department of Physiology

Shalini Naryana, Ph.D., Associate Professor, Pediatric Neurology, Le Bonheur HospitallUTHSC
Tony Reiner, Ph.D., Professor and NI Co-Director, Department of Anatomy and Neurobiology
Jeff Steketee, Ph.D., Professor, Department of Pharmacology

Steven Tavalin Ph.D., Associate Professor, Department of Pharmacology

Jim Wheless, M.D., Professor, Chief of Pediatric Neurology and LeBonheur Chair, Le Bonheur Hospital/l UTHSC

Center Address:

University of Tennessee Health Science Center
875 Monroe Ave., Suite 426, Wittenborg Building
Memphis TN 38163

(901) 448-5960

http://www .uthsc.edu/neuroscience
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V. FACULTY OF THE NEUROSCIENCE INSTITUTE

The Neuroscience Institute is currently comprised of 75 faculty members in several different departments on the
UTHSC campus, including those with primary appointments at St. Jude Children’s Research Hospital and at the
University of Memphis and Christian Brothers University, and one faculty member at UT Knoxville. Faculties
are listed with each department; those with primary appointments outside UTHSC or UTK are so indicated. *

indicates new member. We lost 3 members and added 2 new members (*) this past FY.

Department of Anatomy and Neurobiology

Matthew Ennis, Ph.D., Simon R. Bruesch Professor and Chair
William E. Armstrong, Ph.D., Professor Emeritus and NI Director
John D. Boughter, Jr., Ph.D. Professor

Joseph C. Callaway, Ph.D., Associate Professor

Viktor Chizhikov, Ph.D., Associate Professor

Alessandra d’Azzo, Ph.D., Affiliated Professor (St. Jude)
Michael A. Dyer, Ph.D., Affiliated Professor (St. Jude)

Max Fletcher, Ph.D., Associate Professor

Robert C. Foehring, Ph.D., Professor

Kristin Hamre, Ph.D., Associate Professor

Detlef Heck, Ph.D., Professor

Marcia G. Honig, Ph.D., Professor

Tauheed Ishrat, Ph.D., Associate Professor

*[1 Hwan Kim, Ph.D., Assistant Professor

Hitoshi Kita, Ph.D., Professor

Peter J. McKinnon, Ph.D., Affiliated Professor (St. Jude)

James I. Morgan, Ph.D., Affiliated Professor (St. Jude)

Anton J. Reiner, Ph.D., Methodist Professor and NI Co-Director
Lindsay Schwarz, Ph.D., Affilliated Assistant Professor (St. Jude)
Reese S. Scroggs, Ph.D., Associate Professor

J. Paul Taylor, M.D., Ph.D., Affiliated Professor (St. Jude)
Robert S. Waters, Ph.D., Professor

Steven L. Youngentob, Ph.D., Professor

Stanislav Zahkarenko, Ph.D. Affiliated Professor (St. Jude)

Department of Biochemistry and Cellular and Molecular Biology, UT Knoxville
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Rebecca A. Prosser, Ph.D., Professor

Department of Genetics, Genomics and Informatics

Robert W. Williams, Ph.D., UT-Oak Ridge National Laboratory Governor's Chair in Computational Genomics
Professor, and Chair; Director, Center for Integrative and Translational Genomics

Byron Jones, Ph.D., Professor

Lu Lu, Ph.D., Professor

Megan Mulligan, Ph.D., Assistant Professor

Burt Sharp, M.D., Van Vleet Professor

Department of Medicine/Cardiology
Syamal Bhattacharya, Ph.D., Professor

Department of Neurology

Michael McDonald, Ph.D., Professor

Thaddeus S. Nowak, Ph.D., Professor
Lawrence T. Reiter, Ph.D., Professor

Jack Tsao, M.D., Ph.D., Professor

Department of Neurosurgery

Frederick Boop, M.D., Professor and Chair

Department of Ophthalmology
Rajashekhar Gangaraju, Ph.D., Assistant Professor
Monica M. Jablonski, Ph.D., Professor

Nawajes Mandal, Ph.D., Associate Professor

Department of Pediatrics, Pediatric Neurology and LeBonheur Children’s Hospital
Abbas Babajani-Feremi, Ph.D., Assistant Professor, Pediatrics, Le Bonheur

Joan Han, M.D., Associate Professor, Pediatrics, LeBonheur

Amy McGregor, M.D., Associate Professor, Pediatric Neurology, Le Bonheur

Shalini Narayana, Ph.D., Associate Professor, Pediatric Neurology, Le Bonheur
Massroor Pourcyrous, M.D., Professor, Pediatrics

James W. Wheless, M.D., Professor and Chief of Pediatric Neurology, Le Bonheur
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Department of Pharmaceutical Sciences
Duane D. Miller, Ph.D., Van Vleet Professor and Chairman
Bob Moore, Ph.D., Professor

*Jianxiong Jiang, Ph.D., Associate Professor

Department of Pharmacology

Alex M. Dopico, M.D., Ph.D., Professor and Chair
Suleiman W. Bahouth, Ph.D., Professor

Anna Bukiya, Ph.D. Associate Professor

Hao Chen, Ph.D., Associate Professor

Chang Hoon Jee, Ph.D., Assistant Professor
Francesca-Fang Liao, Ph.D., Professor

Kafait U. Malik, Ph.D., Professor

Kazuko Sakata, Ph.D., Associate Professor

Jeffery Steketee, Ph.D., Professor

Steven J. Tavalin, Ph.D., Associate Professor
Thirumalini Vaithianathan, Ph.D., Assistant Professor

Fu-Ming Zhou, M.D., Ph.D., Professor

Department of Physiology

Julio Cordero-Morales, Ph.D., Assistant Professor
Ioannis Dragatsis, Ph.D., Professor

Jonathan Jaggar, Ph.D., Maury Bronstein Professor
Charles W. Leffler, Ph.D., Professor Emeritus
Helena Parfevona, Ph.D., Professor

Valeria Véasquez, Ph.D., Assistant Professor

Paula Dietrich, Ph.D., Assistant Professor

Department of Preventive Medicine

Khyobeni Mozhui, Ph.D., Assistant Professor

St. Jude Children’s Hospital (see Departments Above for Affiliated Appointments)
Michael Dyer, Ph.D., Professor

Alessandra D’Azzo, Ph.D., Professor

Peter McKinnon, Ph.D., Professor
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James Morgan, Ph.D., Professor

Lindsay Schwarz, Ph.D., Assistant Professor
J. Paul Taylor, M.D., Ph.D., Professor
Stanislav Zakharenko, Ph.D., Professor
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VI. GRADUATE STUDENTS & POSTDOCTORAL STUDENTS
Graduate Students: The NI supports the Neuroscience Graduate Program, which is a division of the
Integrated Biomedical Sciences program at UTHSC. A description of the Neuroscience program can be found at:

https://www.uthsc.edu/anatomy-neurobiology/neuroscience_graduate_program.php. This program is directed by

NI members Dr. Max Fletcher (Track Director) and Dr. Matt Ennis (Program head and Chair of Anatomy and
Neurobiology). Students in this track take Functional Neuroanatomy, and 2 of 3 additional Core courses (Cellular
Neuroscience, Behavioral Neuroscience, Developmental and Molecular Neuroscience), in addition to Statistics
and Ethics. In addition, all graduate students must take the Neuroscience Seminar Class each year until they pass
their qualifying exam, and all students participate in the student Neuroscience Symposium class every year,
where they present their research. All students in good standing in the program are awarded matching stipends
for at least 2 years (typically, years 3 and 4) of their Ph.D. research with the exception of students working at St.
Jude Children’s Hospital, which provides their complete stipend. Currently the program has 15 students, four of
whom are at St. Jude’s, the others of whom placed with mentors at UTHSC in Anatomy and Neurobiology,
Neurology, Ophthalmology and Pharmacology. This past academic year saw 4 students receive their Ph.D. and
obtain successful postdocs: Kevin Hope, Sarah Neuner (Icahn School of Medicine), Zach Goldsmith, and Jordan
Ross (Georgia State University).

Three NI supported students have been awarded nationally competitive NIH F31 predoctoral fellowships
during their graduate tenure: Sarah Neuner, Jordan Ross, and Jessica Baker. As stated above, Drs. Neuner and
Ross have recently graduated and left for postdocs. Ms. Baker still works with Dr. Kirsten Hamre in Anatomy
and Neurobiology on development effects of alcohol. Financial details on support can be found in the budget.
These are the only UTHSC students from the larger IBS program to have F31 fellowships. We also had one other
neuroscience student, Kevin Hope, who had a fellowship from Dup15q Alliance to study genetics of autism with

Dr. Larry Reiter in Neurology.

Postdoctoral Students: The NI supports matching postdoctoral fellowships to some extent every calendar
year, and successful postdocs can get support for a maximum of 2 years. We had 11 postdoc slots at varying
amounts and times this past FY (see Budget). In January of 2019, we made Postdoctoral/Research Associate
Awards to the following candidates with mentors in the Neuroscience Institute:

Qian Wang (Pharmacology, Dr. Fu-Ming Zhou), Purnima Singh (Pharmacology, Dr. Kafait Malik), Doaa Maria
(Ophthalmology, Dr. Monica Jablonski), Raji Lenin (Ophthalmology, Dr. Gangaraju), Rebecca Caires Mugarra
(Physiology, Dr. Julio Cordero-Morales), Mohammad Khan (Neurology, Dr. Mark Ledoux), Priya Muralidharan
(Physiology, Dr. Jonathan Jaggar) and Igor Iskusnykh (Anatomy and Neurobiology , Dr. Victor Chizhikov). The
awardees were selected by the Neuroscience Executive Committee based on their productivity and promise in
neuroscience research. Further information on postdoctoral awards is available at

https://www uthsc.edu/neuroscience/postdoc_awards.php.
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VII. PROGRAM OVERVIEW AND ACCOMPLISHMENTS
OVERVIEW

Organizational Structure: The Tennessee Higher Education Commission Neuroscience Center of
Excellence comprises the administrative core and financial engine of the University of Tennessee Health Science
Center’s (UTHSC) Neuroscience Institute (NI), which is located within UTHSC’s College of Medicine in
Memphis, TN. Prof. William E. Armstrong is the Director, and Prof. Tony Reiner is the Co-Director. The
Director reports to the Executive Dean of the College of Medicine at UTHSC, Scott Strome, M.D., and the Vice
Chancellor of Research, Steven Goodman, Ph.D. Physically the NI is housed within twelve different departments
in the College of Medicine and two in College of Pharmacy, with an administrative suite in Rm 426 Wittenborg
Building at UTHSC. Affiliated members reside at UT Knoxville, Oak Ridge National Laboratory, St. Jude
Children's Hospital, LeBonheur Children’s Hospital, Christian Brothers University, and at the University of
Memphis.

Dr. Armstrong supervises Ms. Brandy Fleming, M.S., who is our Program Coordinator and also functions
as our IT specialist. Ms. Fleming and Dr. Armstrong supervise our administrative assistant, Mistie Brewer. With
Ms. Fleming’s help, the administrative assistant organizes the seminar series including all travel arrangements,
assists in ordering and billing, and handles NI official correspondence. The Neuroscience Imaging Center is
managed now by Dr. Esther Marquez Wilkins, Ph.D., who replaced Dr. TJ Hollingsworth, Ph.D. in May of 2019.
Dr. Marquez Wilkins reports directly to NI Director Armstrong.

History: The Neuroscience Center of Excellence at UTHSC was established in 1985 and designated an
accomplished Center of Excellence by the Tennessee Higher Education Commission in 1988. In 1998, the
Neuroscience Center of Excellence was designated as the University of Tennessee Neuroscience Institute, with
dedicated space in the Wittenborg, Link and Johnson buildings. The Neuroscience Center of Excellence award
was designed to support graduate and postdoctoral education, to recruit and provide initial support to new
neuroscience faculty, to renovate laboratory facilities, to purchase research equipment, to host symposia, a
weekly seminar series, and to support community outreach programs such as those associated with Brain
Awareness Week. The Director from 1985-2002 was Dr. Steven T. Kitai (retired, 2002; deceased 2019). Dr.
David Smith was named director from 2002-2006 (deceased, Sept. 2006), and Dr. William Armstrong has been
director since 2006. Currently, Dr. Armstrong is Professor Emeritus and working solely part-time as NI Director,
on contract from Aug. 1,2019-July 31, 2020. UTHSC administration is in the process of selecting a new NI
director.

The program brings together neuroscience faculty members from the Departments of Anatomy and
Neurobiology, Medicine, Molecular Sciences, Neurology, Neurosurgery, Ophthalmology, Pathology, Pediatrics,
Pharmaceutical Sciences, Pharmacology, Physiology, Psychiatry, and Surgery, and in the Department of

Biochemistry and Cellular and Molecular Biology at the University of Tennessee, Knoxville. Strong affiliations
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exist with Methodist University Hospital, Le Bonheur Children’s Hospital, St. Jude’s Children Hospital, the
University of Memphis, Rhodes College, and Christian Brother’s University. The interdepartmental nature of the
program and the collaborations it fosters provide the cross-disciplinary environment necessary for high quality
neuroscience research.

Neuroscience Administrative Suite and Conference Rooms: The NI maintains an administrative suite with
offices for the Director, Program Coordinator, and Administrative Assistant in the Wittenborg Building, 4" floor
(Room 426). This suite also contains 2 conference rooms, one large room for classes, lab meetings, and large
committee meetings, and a smaller room for small meetings. We also maintain a breakroom for the NI staff, as
well as for staff from the animal vivarium located in the basement of the Wittenborg building, which houses
animals for Anatomy and Neurology, Physiology, and Neurology faculty.

Neuroscience Imaging Core: The NI maintains a full-service Imaging Center

(https://www .uthsc.edu/neuroscience/imaging-center/index.php) housing confocal microscopes, electron

microscopes, 3-dimensional reconstruction workstations, microtomy facility and lab and office space for the
Director of the Imaging Core, Dr. Esther Marquez Wilkins, located on the 3" floor of the Link Building. This is a
cost recovery facility that NI supports in order to keep costs low. Scheduling is on-line.

Neuroscience Behavioral Core: This core is located on the 3™ floor of Wittenborg building

(https://www .uthsc.edu/neuroscience/behavioral-core/), and is managed by Professor Mike McDonald of

Neurology. NI helped recruit Dr. McDonald several years ago, providing him 3 years of salary support and an
office. Dr. McDonald personally trains users in the great variety of testing equipment available in this core. This
core is free of use to any UTHSC faculty, but NI occasionally supplies equipment and software on an as-needs
basis. Scheduling is on-line.

Neuroscience Institute Web Site: Our Program Coordinator, Ms. Brandy Fleming, maintains the NI website

with assistance from IT at UTHSC (https://www .uthsc.edu/neuroscience/). This site contains information about

our cores, the graduate and postdoctoral support programs, undergraduate fellowships, conference room and core
on-line scheduling, faculty funding, spotlights on new faculty, seminars and symposia, and a full list of
participating departments and NI faculty members. Ms. Fleming maintains 2 servers for NI members. One server
is for file exchange for users of the Imaging Center. All images are digitally acquired from our confocal and
electron microscopes, and these can be uploaded to this site by users, stored for a month, and downloaded at their

convenience during that period. We also maintain a second server for archiving all NI business.

Areas of Neuroscience Research

Neurological and Neurodegenerative Disorders:
Neurological diseases include disorders of the nervous system arising from nervous system malfunction or

degeneration. Current areas of focus within NI include: cellular and network physiology of basal ganglia in the
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context of Parkinson’s disease, traumatic brain and eye injury, stroke, neuronal dysfunction and death in

Huntington’s disease, the molecular biology of synaptogenesis in dystonia, and animal models of Alzheimer’s

disease.

Faculty:

A. Babajani-Feremi Ped. Neurology I. Dragatsis Physiology

D. Heck Anat. & Neurobiology B. Jones Genetics, Gen. Inform.
H. Kita Anat. & Neurobiology F.-F. Liao Pharmacology

L. Reiter Neurology T. Nowak Neurology

T. Ishrat Anat & Neurobiology A. Reiner Anat. & Neurobiology
J. Tsao Neurology J. Wheless Ped. Neurology
Jianxiong Jiang Pharmaceutical Sciences

Excitable Properties of Neurons
Behavior, mentation and physiological homeostasis are all a function of neuronal activity in the nervous
system. This activity can be encoded by membrane polarity or in the rates and patterns of neuronal action

potentials. Information is passed among neurons through synaptic transmission.

Faculty:

R. Foehring Anat. & Neurobiology H. Kita Anat. & Neurobiology
W. Armstrong Anat. & Neurobiology R. Scroggs Anat. & Neurobiology
J. Callaway Anat. & Neurobiology S. Tavalin Pharmacology

J. Cordero-Morales Physiology R. Waters Anat. & Neurobiology
A. Dopico Pharmacology V. Viasquez Physiology

M. Ennis Anat. & Neurobiology D. Heck Anat. & Neurobiology

Sensory Information Processing
Sensory systems extract information from the environment and provide the nervous system an interface with
the outside world. Understanding the way in which this information is represented in neuronal activity is the

focus of this research group, which includes the study of olfaction, taste, pain, and vision.

Faculty:

M. Ennis Anat. & Neurobiology R. Nelson Anat. & Neurobiology
J. Boughter Anat. & Neurobiology R. Scroggs Anat. & Neurobiology
J. Cordero-Morales  Physiology R. Waters Anat. & Neurobiology
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M. Fletcher Anat. & Neurobiology V. Viasquez Physiology
D. Heck Anat. & Neurobiology

Vision and Retina
Understanding the normal function of the eye and the way this process is affected by disease is the primary
interest of this group. Researchers are addressing the normal development of the eye as well as the genetic basis

of function and disease.

Faculty:

M. Dyer Ophthalmology A. Reiner Anat. & Neurobiology

M. Jablonski Ophthalmology R. Williams Gen, Genomics, & Inform
N. Mandal Ophthalmology

Neurogenetics and Development

This group is interested in gaining a deeper understanding of the origins of the impressive structural and
functional complexity, diversity, and plasticity of the nervous system. Experimental and technical expertise of
this group is broad, ranging from genetic and molecular analysis of the early stages of central and peripheral
nervous system development to sophisticated functional assays of neuronal plasticity in response to

environmental manipulations.

Faculty:

R. Williams Gen, Genomics, & Inform L.Lu Anat. & Neurobiology

J. Boughter Anat. & Neurobiology P. McKinnon Anat. & Neurobiology/St. Jude
V. Chizhikov Anat. & Neurobiology J. Morgan Anat. & Neurobiology/St. Jude
A.d’Azzo Anat. & Neurobiology/St. Jude K. Mozui Preventive Medicine

I. Dragatsis Physiology A. Reiner Anat. & Neurobiology

K. Hamre Anat. & Neurobiology L. Reiter Neurology

J. Han Pediatrics/Le Bonheur M. Honig Anat. & Neurobiology

Mental and Addictive Disorders

Mental and addictive disorders are due to changes in normal brain function. This research group
collaboratively explores changes in brain function that might explain mental disorders, such as depression and
addiction, and drug-induced changes in brain function that may be responsible for relieving mental disorders or
producing addiction.
Faculty:
H. Chen Pharmacology B. Sharp Gen., Genomics & Inform.
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A. Dopico Pharmacology J. Steketee Pharmacology
K. Hamre Anat. & Neurobiology S. Tavalin Pharmacology
K. Sakata Pharmacology F. Zhou Pharmacology
I H Kim Anat. & Neurobiology

ACCOMPLISHMENTS

Faculty support and recruitment: NI is currently disseminating funds to Dr. Tauheed Ishrat ($150,000). Dr.
Ishrat started drawing on his funds in February of 2018 and will have until February 2023 to spend the $150,000.
Dr. Ishrat came in as an associate professor, and also has an RO1. He has submitted a second RO1 which is
pending review. He is a stroke neurobiologist and is interested in factors that mitigate or exacerbate stroke
susceptibility in a focal ischemia model. NI also awarded Dr. Il Hwan Kim (see Appendix 4) $150,000, but he
has yet to draw on his funds. He will have 5 years to spend these funds. During FY 2019, we also engaged in a
search for another neurobiologist who would start in January 2020. We successfully recruited Dr. Jianyang Du
from the University of Toledo, who will arrive in 2020 with an RO1 in the department of Anatomy and
Neurobiology. We have committeed $100,000 toward his seed package, but will wait to disseminate when Dr.

Ishrat has finished his NI funding.

Acquisition of Equipment for Cores: In the past, NI has contributed matching funds for multi-user
equipment grants, including those obtained from NIH for an electron microscope, for two confocal microscopes,
for a computerized light microscope for three-dimensional neuronal reconstructions, and a high resolution digital
camera attachment for the electron microscope, all are located in the Neuroscience Imaging Core and are
maintained and supervised by a dedicated Technical Manager (Dr. Esther Marquez Wilkins) provided by the NI.
This past year we renewed our service agreements for the JEOL 2000 electron microscope and the Zeiss 710
confocal. In addition, we partnered with Chancellor Schwab to add the super resolution Airyscan scanner to our
Zeiss 710 confocal ($135,000 between the two), allowing users to choose between the high resolution scanner

and the more conventional 710 scanner. The web site for the Imaging Center is:

(http://www .uthsc.edu/neuroscience/imaging-center/index.php) and features on line scheduling for equipment

use.

Graduate Student Support and Recruiting: Our interdisciplinary Graduate Neuroscience Track attracts
outstanding applicants from around the country, with an emphasis on those in the Mid-South. The NI pays 50%
of their stipend for 2 years (years 3 and 4), the remainder is paid from their mentor. This for FY 2019 we spent
$30,030 on matching stipends, and another $1750 on travel support. We currently have 15 Neuroscience
students, including 2 new students who entered in the Fall of 2019. This past year we graduated Sarah Neuner,

Zach Goldsmith, Jordan Ross and Kevin Hope, all of whom are now postdoctoral research fellows. Our
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recruiting flyer can be found at the end of Appendix 4, but through querying students, we find that most discover

the program based on the NI Web site.

Postdoctoral Research Awards. The NI provided matching funds on a competitive basis for 11 postdoctoral
fellows or research associates for FY 2019. These awards range from $10,000-$15,000 each and totaled
$101,265. The postdocs were located in the Departments of Anatomy and Neurobiology, Neurology,

Opthalmology, Pharmacology, and Physiology. Their names are listed above under item VI.

NI Neuroscience Seminar Series and Symposia: This series is a major mechanism for interaction among
neuroscience faculty and students and brings outstanding neuroscientists from around the world to the UTHSC
campus. During the 2018-2019 academic year, the NI sponsored the weekly Neuroscience Seminar Series,
hosting 23 speakers, 19 from outside and 4 from Memphis. The NI seminar series serves as the basis for a
graduate course, Neuroscience Seminar (ANAT 821), which is attended by all neuroscience track IPBS graduate
students and within which they read papers by and meet with the visiting scientists (course director Tauheed
Ishrat, A & N, co-director, Kazuko Sakata, Pharmacology). This seminar program is vital to the Neuroscience
Track of the Graduate Program and to the entire UT neuroscience community, serving to keep our faculty and
students abreast of recent developments and, perhaps even more important, to showcase our strengths to national
and international leaders in neuroscience research visiting our campus. NI also assists in the Spring Student
Seminar course (course director William Armstrong), where students give seminars and receive critical feedback
from their colleagues. A complete list of FY 2018-2019 seminar speakers and their topics are provided in

Appendix 3.

NI Sponsored Workshop: Rather than a symposium, this past year NI co-sponsored the visit of
Kwanghun Chung, Ph.D. from the Department of Chemical Engineering Institute of Medical Engineering &
Science, MIT. Dr. Chung is a world-reknowned expert in the use of light sheet confocal microscopy
employing completely cleared rodent brains, allow one to visual genetically or immunochemically
marked fluorescing neurons in three dimensions, in the whole brain. Dr. Chung gave two talks, one in
NI entitled: “Holistic Molecular Imaging and Rapid Phenotyping of Complex Biological Systems” (see
Appendix 3), and another sponsored by Advanced Animal Imaging (AAI) Core and the Office of Research,
who helped pay for his visit, entitled “From Samples to Data: Engineering Principles and Practical
Considerations for Holistic Tissue Imaging and Phenotyping.” Dr. Chung spent two days at UTHSC and met
with scientists interested in using the light sheet microscope housed in Pharmacology to study cleared rodent

brains. (See Appendix 4).
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Undergraduate Neuroscience Merit Scholarships: These are given to outstanding undergraduates at Rhodes
College, Christian Brothers University (CBU) and University of Memphis. The Rhodes and CBU scholars work
on independent projects for their undergraduate thesis. The scholars (and mentors) for summer 2019 were:
Matthew Scott, Christian Brothers University (Mentor, Dr. Kristin Hamre), Andrew Liess, Rhodes College
(Mentor, Dr. Larry Reiter), Priya Yelemali, Rhodes College (Mentor, Dr. Shalini Narayana), and Anurag
Epparala, Vanderbilt University (Mentor, Dr. Thiru Vaithianathan). New scholars are picked every Spring. We
spent $10,258 supporting these and 4 additional scholarships in the summer of 2018 (after July 1,2018, so part
of FY2019.

VIII. GOALS AND FUTURE PLANS

Faculty Support and Recruitment: 1) We were given permission by Interim College of Medicine Steven
Schwab to recruit a mid-level neuroscientist into the Department of Anatomy and Neurobiology for FY2018.
Chair of Anatomy and Neurobiology, Dr. Matt Ennis, and Dr. Armstrong co-chaired the search committee for
this recruitment. This resulted in the acceptance of a position by Dr. Il Hwan Kim of Duke University (see
Appendix 4), who studies the neural pathways involved in social behavior using modern techniques such as
optogenetics and cell specific targeting. Dr. Kim is funded with an R56 and now an RO1 from NIH. NI
committed $150,000 to Dr. Kim’s startup, partnering with the COM. He arrived on campus Febuary of 2019. Our
new College of Medicine Dean, Dr. Scott Strome, approved Anatomy and Neurobiology to recruit another
candidate for FY 2019-2020, and this resulted in the recent acceptance of our offer from Dr. Du, coming from
University of Toledo. He will arrive in January of 2020, and will be given $100,000 from the NI over 5 years,

once Dr. Ishrat has spent his seed money.

Core Support: NI will continue to support the Imaging Center (including Microtomy lab), and Behavioral
Core. This requires collecting and processing user fees, paying service contracts, and repairing/replacing

equipment. Further details are found in the budget for FY 2020 below.

Graduate Student Support and Recruiting: We will recruit 4-6 new students into the Neuroscience Track
for fall of 2020. These interviews run from January-March of 2020. We will support 3 students in their 3rd or 4th
year during the next fiscal year beginning July 1, 2020. Dr. Fletcher will run the Neuroscience Student
Symposium class with Drs. Ennis and Heck assisting, and Drs. Ishrat and Sakata will run the Neuroscience
Seminar Series class for graduate students. The NI offers travel stipends ($500 per trip) to any Neuroscience

student or supported postdoc for a national meeting if they are the first or presenting author of a talk or poster.
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Postdoctoral Research Awards. We will commit funds for up to 6 postdocs in FY 2019-2020. Requests for
applications will be sent out in November 2019 for a January 2020 start date. These applications are competitive,

and ranked by the NI Executive Committee. See Budget for FY 2020 for further details.

NI Neuroscience Seminar Series and Symposia: We will continue to run the Neuroscience Seminar Series,
and already have our Fall Schedule, with seminars that started in September. We will solicit nominations from
the faculty for spring of 2020 in November 2019. We expect to host around 25 seminars, the majority of which
will feature guests from out of town. We may also sponsor a symposium or another workshop in the spring of

2020, depending on available funds.

Undergraduate Research Fellows: We will support up to 4 undergraduate research fellows from Rhodes
College, Christian Brothers University, or University of Memphis. Applications will be processed in the spring

of 2020.

IX. BUDGET (see Schedule 7, page 21)

A.FY 2019. The FY 2019 THEC appropriated budget for the UTNI was $601,491
We carried forward $219,483 from the previous year for a total budget of $820,974. This carryover reflects
amounts encumbered but unspent for Graduate Stipends that were picked up previously by NI and are now
picked up by UTHSC for the student’s first 18 months, and monies encumbered to support our new faculty hires
for whom we provided seed packages (Drs. Ishrat and Kim).

This past FY, we expended $473,419 total personnel costs (including salaries and fringe). Personnel costs
include administrative supplements for the NI Director (who also directs the NI Imaging Center), the NI Co-
Director, a full-time Program Coordinator/ IT specialist, a % time Administrative Specialist, and a full time

Technical Manager of Imaging Center.

Students: We awarded matching or partial funds for 6 graduate stipends to PIs with Neuroscience track
graduate students for a total $30,030. The mentors were located in the departments of Neurology, Anatomy and

Neurobiology and Ophthalmology.

Postdoctoral Support: We provided matching funds for 11 postdoctoral fellows, for a total $101,265. The
NI Mentors are located in the departments of Anatomy and Neurobiology, Neurology, Ophthalmology,

Pharmacology and Physiology.

Neuroscience Imaging Center: Currently the NI Imaging Center is run by Dr. Esther Marquez Wilkins. We

supplement our cost-recovery program to keep user fees low, helping to pay the service contracts on our JEOL
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2000 Electron Microscope, the Zeiss 710 confocal microscope, and the Neurolucida workstation. This year our
cost-recovery program took in $46,044, which was used against the fees needed to pay the service contracts on
the Zeiss 710 ($22,690), the JEOL 2000 ($16,800). In addition we encumbered $67,500 on the Airyscan high-

resolution upgrade to the Zeiss 710.

Neuroscience Behavioral Core: The procedures for use and available equipment can be viewed at:

http://www .uthsc.edu/neuroscience/behavioral-core/index.php. Due to the generally low cost of maintenance (PIs

provide their own technicians to use the equipment), NI has not yet instituted fees for services in this facility.

Neuroscience Microtomy Core: The equipment available for use can be viewed at:

http://www .uthsc.edu/neuroscience/imaging-center/microtomy.php.

Seminars and Symposia: Additional funds went to support travel/lodging/meals ($12,892) and honoraria

($3,250), for the Neuroscience Seminar series and Workshop (see Appendices 3, 4).

Research Projects: We provided startup funds for Dr. Ishrat, who was awarded $150,000, respectively. Dr.
Chizhikov’s ($150,000) finished his support effective Septmember 2018, and Dr. Ishrat’s support, which began

in February of 2018, can be spread over the next 3-5 years. Any unspent funds are reflected in our carryover.

Undergraduate Fellowships: NI supported 4 undergraduate Neuroscience Merit Fellows at $3000-4000

each (total, $10,258) for summer research.

Travel Awards: $3251 in travel awards for graduate students and postdoctoral fellows were awarded.

B.FY 2020. We will carryover $264,226 to the coming fiscal year, and have been appropriated $613,094 for
a total of $877,320. In addition to providing support for all the NI staff (Program Coordinator, Administrative

Assistant, and Imaging Center Manager), here is a breakdown of the major anticipated projects for FY2020:

Students: For the coming year, we have awarded matching funds for 3 graduate stipends to PIs with
Neuroscience track graduate students. Mentors are located in the departments of Anatomy and Neurobiology and

Neurology. The NI match is ~$14,500 each for 3 of these making an expected total of ~$43,600.

Postdoctoral Support: This year we will continue to provide funds for ~6 postdoctoral fellows ($10,000-
15,000 each for a total of ~$60,000 for the coming year). Some can be given to awardees from last year assuming

good progress, with a maximum of 2 year’s support. In addition, we have allotted another $30,000 for new
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postdoctoral fellows, bringing the total expected postdoctoral expenditures to $90,000 during FY 2020.

Neuroscience Imaging Center: We will pay the service contracts on the JEOL 2000 ($16,800), for the
Zeiss 710 Confocal ($22,689). Our Microbrightfield contract for the Neurolucida workstation is already paid for
2019-2020. We encumbered $67,5000 to match with the Chancellor’s gift to order the Airyscan upgrade to our
Zeiss 710 confocal microscope (total: $135,000). This bill was recently paid.

Neuroscience Behavioral Core: We will continue to support the Behavioral Core in FY2020, but
expenditures are expected to be minimal. However, should a need arise for additional equipment, or for a part-
time assistant to help run behavioral studies, NI would consider additional funding assuming a fee for service

program were approved and initiated.

Neuroscience Microtomy Core: Currently we have no contracts for any of the Microtomy Core equipment.
We will likely have to upgrade the Leica cryostat in the Microtomy core, either by purchasing a used one or

investing in significant repair.

NI Faculty: We will provide administrative supplements to Drs. Armstrong and Reiner. We are currently
providing $150,000 over 3-5 years to faculty member Dr. Tauheed Ishrat (2/01//2018-1/31/2023), and have
committed $150,000 to a new recruit, Il Hwan Kim, Ph.D., over 3-5 years. Dr. Kim arrived in February of 2019
so his support will run until 2024 should he choose to spread it over the full 5 years. We limit NI expenditures for
each faculty at no more than $50,000/year, and request that they use at least $30,000 per year should they wish to
extend the full five years. In addition, we are obligated for another $100,000 to new recruit Dr. Du, scheduled to
arrive in January of 2020. However, with the obligations to Drs. Ishrat and Kim, and to student and postdoctoral

fellowships, the contribution to Dr. Du will not exceed $25,000 over 4 years beginning 2020.

Research Projects and Bridge Funding: We can provide small amounts of bridge assistance, but this will
be limited by our commitments to seed packages for previously recruited (Dr. Ishrat) and newly recruited (Dr.

Kim, and Dr. Du) faculty.

Seminar Series and Community Outreach: We will offer our weekly Neuroscience Seminar
series. We will continue to fund summer Undergraduate Neuroscience Merit Fellowships to Rhodes and
Christian Brothers University students who are doing research projects in Neuroscience towards fulfilling their

degree requirements (from 3-4 awards, depending on qualifications).
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X.FACULTY PUBLICATIONS

The Neuroscience faculty at UTHSC is consistently productive, both in terms of peer-reviewed publications
and participation in the national neuroscience community. Lists of peer-reviewed journal publications during the
last academic year, as cited in PubMed are presented in Appendix 2. These PubMed-cited publications do not
include the many chapters, reviews and other articles written by NI faculty. NI faculty members are indicated in

bold in Appendix 2. NI members published 171 papers!

XI. EXTRAMURAL FUNDING OF NEUROSCIENCE FACULTY

The UT Neuroscience Institute is a concentrated, interdepartmental Neuroscience program. For FY2018-
2019, Anatomy and Neurobiology (12 funded Neuroscientists) was ranked 16th in the category of Neuroscience
departments among public university medical schools in NIH funding (36" overall), and 27" among public
university Anatomy and Cell Biology Departments (43" overall). Other participating NI departments that are
well ranked include Physiology (5 funded NI members), which was ranked 16" among public medical schools
and 27th overall (of 81), and Pharmacology (7 funded members), ranked 29" in public universities, and 43™
overall (of 94) (Statistics from Blue Ridge Institute for Medical Research
(http://www brimr.org/NIH_Awards/2018/NIH_Awards_2018.htm ). The total annual grant dollars (total costs)
currently held by faculty associated with the NI at UTHSC (i.e., excluding affiliate members, such as St. Jude,
and excluding grants in no cost extensions) is $17,821,247. The research grants (current year total costs)
currently held by individual faculty of the NI are listed by Principal Investigator in Appendix 1. These values are
reported to us by Research Administration at UTHSC. Appendix 4 includes some examples of recently awarded

faculty.
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APPENDIX 1
External Funding of Neuroscience Institute Faculty

FY 2018-2019
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APPENDIX 2
Faculty Publications (PubMed)
FY 2018-2019
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NEUROSCIENCE SEMINAR SERIES
SCHEDULE

Fall 2018

Thirumalini Vaithianathan, Ph.D. September 18, 2018
Assistant Professor

Department of Pharmacology

UTHSC

Title: Synaptic Vesicle and Calcium Dynamics at Single Presynaptic Active Zones

Jiang Jianxiong, Ph.D. September 25, 2018
Associate Professor

Department of Pharmaceutical Sciences

UTHSC

Title: Inflammation in Epilepsy and Glioma: the cart or the horse?

Sally Ann Frautschy, Ph.D. October 2, 2018
Professor, Department of Medicine & Neurology, UCLA

Research Scientist, VAMC

Host: Dr. Mike McDonald

Title: Transgenic rat model of Alzheimer’s to study mixed dementia and role of
Eukaryotic Initiation Factor 2 in pathogenesis

Robert Williams, Ph.D. October 9, 2018

Professor and Chair
Department of Genetics, Genomics, & Informatics
UTHSC
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Title: Systems Neurogenetics: Resources, Code, Results

Christiane Linster, Ph.D. October 16, 2018
Professor

Department of Neurobiology & Behavior

Cornell University

Host: Dr. Max Fletcher

Title: A model for cholinergic modulation of olfactory processing: computational,
behavioral and electrophysiological studies

Bernhard Luscher, Ph.D. October 30, 2018
Professor

Department of Biology, Biochemistry & Molecular Biology, & Psychiatry

Penn State

Host: Dr. Byron Jones

Title: Modeling depressive and antidepressive brain states: from stress resilience to
treatment resistance

Claus Hilgetag, Ph.D. November 13, 2018
Adjunct Associate Professor, Department of Health Sciences, Boston University
Associate Professor, Department of Neuroscience, School of Engineering & Science,
Jacobs University, Germany

Host: Dr. Jack Tsao

Title: Understanding Functional Contributions and Interactions in Attention Networks
from Computational Modeling and Lesion Analysis

Larry Trussell, Ph.D. November 27, 2018
Professor

Department of Otolaryngology, Neuroscience, Physiology & Pharmacology, &
Molecular & Cellular Biosciences

Oregon Health & Science University

Host: Dr. Robert Foehring

Title: Radical transformation of synaptic signals at a cerebellar synapse
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Maria Grant, M.D. December 4, 2018
Professor and Endowed Chair

Department of Ophthalmology

University of Alabama, Birmingham

Title: The gut-retinal axis: finding savory solutions for prevention of diabetic
retinopathy

Kwanghun Chung, Ph.D. December 11, 2018
Assistant Professor

Department of Chemical Engineering

Institute of Medical Engineering & Science

MIT

Host: Dr. William Armstrong

Title: Holistic Molecular Imaging and Rapid Phenotyping of Complex Biological
Systems
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NEUROSCIENCE SEMINAR SERIES
SCHEDULE

Spring 2019

Slav Bagriantsev, PhD January 29, 2019
Associate Professor

Department of Cellular & Molecular Physiology

Yale University

Host: Drs. Anna Bukiya/Victor Chizhikov

Title: Cellular and Molecular Basis of Mechanosensory Adaptations in Tactile
Specialist Birds

Jeremy Herskowitz, PhD February 12, 2019
Assistant Professor

Department of Neurology & Neurobiology

University of Alabama, Birmingham

Host: Dr. Anton Reiner

Title: TBA

Shin Nagayama, PhD February 19, 2019
Assistant Professor

Department of Neurobiology & Anatomy

University of Texas

Host: Dr. Max Fletcher

Title: Odor Information Process in Medial/Lateral Symmetrical Maps in the Olfactory
Bulb
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Firouzeh Sabri, PhD February 26, 2019
Associate Professor

Department of Physics & Materials Science

University of Memphis

Title: TBA

Veronica Alverez, PhD March 5, 2019
Senior Investigator

NIH

Host: Dr. Fuming Zhou

Title: TBA

Nathan Crone, PhD March 12, 2019
Associate Professor

Department of Neurology

Johns Hopkins University

Host: Dr. Abbas Babajani-Feremi

Title: TBA

Jing Zhang, MD/PhD March 19, 2019
Professor

Department of Pathology & Neuropathology

University of Washington

Host: Dr. Francesca-Fang Liao

Title: TBA

Claire Le Pichon, PhD March 26, 2019
Investigator

NIH

Host: Dr. Julio Cordero-Morales

Title: Common Stress Response Pathways for Neurodevelopment,
Neurodegeneration, and Pain
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Chad Samuelson, PhD April 2, 2019
Assistant Professor

Department of Anatomical Sciences & Neurobiology

University of Louisville

Host: Dr. John Boughter, Jr.

Title: TBA

Yunfei Huang, MD/PhD April 9, 2019
Professor

Department of Neuroscience & Experimental Therapeutics

Albany Medical College

Host: Dr. Jianxiong Jiang

Title: Microglia and Epilepsy

Keri Martinowich, PhD April 16, 2019
Lead Investigator

Brain Development Division

Lieber Institute

Host: Dr. Joan Han

Title: TBA

Donald Stein, PhD April 30, 2019
Director

Brain Research Lab

Department of Emergency Medicine

Emory University

Host: Dr. Tauheed Ishrat

Title: TBA

Medha Pathak, PhD May 7, 2019
Assistant Professor

Department of Physiology & Biophysics

University of California, Irvine

Host: Dr. Valeria Vasquez
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UTHSC researcher suspects autism, schizophrenia tied to brain circuitry - The Daily Memphian 8/8/19, 1:07 PM
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UTHSC researcher suspects
autism, schizophrenia tied to
brain circuitry

By Jane Roberts Published: August 07, 2019 4:00 AM CT
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Il Hwan Kim is an assistant professor of anatomy and neurobiology in the University of Tennessee Health Science Center’s College
of Medicine. He was awarded more than $1.53 million to map and identify neural circuit disfunction in the brain that may be the
root cause of behavioral difficulties in psychiatric disorders including schizophrenia, autism and depression. (Patrick Lantrip/Daily
Memphian)

As an undergrad several decades ago in South Korea, Il Hwan Kim was
fascinated that people diagnosed with schizophrenia, depression or

autism all had difficulty interacting with others.

Today, Kim has a 15,000-square-foot lab at the University of Tennessee
Health Science Center and $1.53 million grant from the National

Institute of Mental Health to zero in on his theory that brain circuity could

https://dailymemphian.com/section/businesshealthcare/article/6656/...ce=email_edition&utm_medium=email&utm_campaign=evening_2019-08-07 Page 2 of 6
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be the issue.

“I think there should be a common brain circuit that drives social behavior
deficit, which is shared across different psychiatric disorders such as

schizophrenia and autism-spectrum disorders,” he said.

“Tt could be caused by candidate genes found in schizophrenia and autism

patients.”

The trouble is, there isn’t technology to isolate brain circuits, the paths of
neurons that lace through the brain in such complexity. Kim expects to

spend the rest of his life studying one.

“If we want to know the underlying circuit mechanism for abnormal
behavior, we need to be able to genetically isolate a circuit out of the

extremely complex brain network,” he said.

“Using mouse models, I have developed a technique to manipulate a gene
within a single brain circuit and found an important brain circuit involved

in social behavior,” Kim said.

He is injecting a virus embedded with an enzyme that inhibits autism, for
instance, into the brains of mice. He then observes their behavior and

brain circuitry in recordings aligned in the lab under the same time stamp.

Early results show that the mice are significantly more social with other
mice when the gene for autism or schizophrenia is knocked out of the

neural circuit.

“I think I have found one of the most important brain circuits involved in

social behavior,” Kim said.

About 20% of the population experience a diagnosable mental illness at

some point. Some are episodic; some last lifetimes.

Another fact that is telling for Kim is that 90% of people who take their
own lives showed symptoms of mental illness, a statistic that has not

changed since researchers began measuring it in 19635.

https://dailymemphian.com/section/businesshealthcare/article/6656/...ce=email_edition&utm_medium=email&utm_campaign=evening_2019-08-07 Page 3 of 6
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“There are no good medications to treat the social behavioral deficit for
autism and schizophrenia patients in particular,” Kim said. “But if we can
find the neural circuit dysfunction that causes the deficit, that makes it

easier for scientists to develop a new medication to address it.”

“I want to see inside the brain instead of what
they say. What patients say is not scientific to me.

I am a biologist.”

Il Hwan Kim

The disorders now are diagnosed by psychiatrists or psychologists who
listen as patients describe their symptoms, and check them off against

clinical standards.

“I want to see inside the brain instead of what they say,” Kim says. “What

patients say is not scientific to me. I am a biologist.”

If Kim’s research produces the results he expects, he says the techniques
could be helpful in isolating any of the brain’s millions of circuits and any

gene or behavioral deficit.

His previous work has been published in Nature Neuroscience and the

Journal of Neuroscience.

Kim, assistant professor of anatomy and neurobiology in UT’s College of
Medicine, came to Memphis in March from Duke University, where he
started his work in autism and schizophrenia as a researcher in psychiatry

and behavioral science.

In June, UTHSC was notified of the NIMH grant, which extends over four

years.

“We recruited a vigorous junior scientist with outstanding potential, who
is using cutting-edge research approaches to solve critical questions about

brain diseases and mental health,” said Matthew Ennis, chair of UT's

https://dailymemphian.com/section/businesshealthcare/article/6656/...ce=email_edition&utm_medium=email&utm_campaign=evening_2019-08-07 Page 4 of 6
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Department of Anatomy and Neurobiology.

Despite extensive research in both autism and schizophrenia, “very little is
known about how specific types of neurons in the brain contribute to the
major symptoms,” said Henry Yin, associate professor of psychology and

neuroscience at Duke and one of Kim’s collaborators.

“Previous work has suggested clues about where in the brain abnormalities
might be found, but little is known about what is happening in these brain

areas,” Yin said.

“What sets Kim apart,” he said, “is his ability to integrate many different
approaches and levels of analysis, from cellular/molecular mechanisms to

behavior.

“This type of versatility is rare in science, which is dominated by
specialists that usually focus only on a single approach,” Yin said. “His
work represents a new generation of ‘integrative’ neuroscientists who are

able to zoom in and out easily when analyzing the brain.”

TOPICS

Jane Roberts

Longtime journalist Jane Roberts is a Minnesotan by birth and a Memphian by
choice. She’s lived and reported in the city more than two decades.
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