FCR 4

Office of the President
April 25, 2024

Members, Board of Trustees:

APPROVAL OF THE 2022-23 ENDOWMENT MATCH PROGRAM ANNUAL REPORT

Recommendation: that the Board of Trustees accept the 2022-23 Endowment Match
Program Annual Report.

Background: The Research Challenge Trust Fund (RCTF) was established in 1997 with
the passage of House Bill 1, the Kentucky Postsecondary Education Improvement Act.
The RCTF is designed to encourage research activities at the University of Kentucky and
the University of Louisville. The Endowment Match Program, also known as ‘Bucks for
Brains’, is one of several programs created as part of the trust fund.

Pursuant to the Council on Postsecondary Education’s (CPE) Endowment Match
Program Request and Reporting Procedures, the Board of Trustees must review and
approve a report, submitted biennially to CPE, on UK’s participation in the program.

The report has been provided separately. The report and additional information about the
program are available online at:

https://www.research.uky.edu/news

Action taken: dApproved U Disapproved U Other



https://nam04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.research.uky.edu%2Fnews&data=02%7C01%7Cedbake2%40email.uky.edu%7C018c41b6aa5045580f7c08d7638efb71%7C2b30530b69b64457b818481cb53d42ae%7C0%7C0%7C637087338058535050&sdata=1xg5kYsi0yhjmRtpSlKFNVImYGQ4Ii7dTCceMb0PdeI%3D&reserved=0

UNIVERSITY OF KENTUCKY

ENDOWMENT
MATCH
PROGRAM

BIENNIAL REPORT
APRIL 2024




UNIVERSITY OF KENTUCKY ENDOWMENT MATCH PROGRAM [] APRIL2024 [[] 2

KEY AREAS

IN WHICH UK'S a1
ENDOWMENT N\ P
MATCH PROGRAM =

IS ADVANCING RESEARCHERS

(S

KENTUCKY Meet researchers using the Endowment
Match Program to help Kentuckians
battling cancers, cardiovascular
diseases,

PAGES 3-13

INNOVATIONS

ENDOWMENT-FUNDED
RESEARCH LED TO PATENTS
AND LICENSES

PAGE 14

IMPACT

RESEARCH CREATES JOBS, BRINGS
NEW REVENUE TO KENTUCKY

PAGES 15-19

DEMOGRAPHICS
LIST OF ENDOWMENTS




UNIVERSITY OF KENTUCKY ENDOWMENT MATCH PROGRAM [] APRIL2024 [ 3

CANCER RESEARCH
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Dr. Mark Evers, right, leads UK's Markey Cancer Center, which was awarded the National Cancer Center’s top level designation in Septem-

ber 2023.

Leading the UK crusade to fight cancer

Spearheading the University of Kentucky's fight against cancer is B. Mark Evers
(McDowell Cancer Foundation Chair in the Lucille P. Markey Cancer Center). The
UK Markey Cancer Center is Kentucky's only National Cancer Institute desig-
nated cancer center. Evers leads a team of more than 250 researchers from 11
of UK's 16 colleges, conducting cancer research across the spectrum — from
understanding molecular changes that allow cancer to spread, to testing new
therapies through clinical trials, to working with community partners to increase
cancer screening and save lives.

More than half of Markey's research projects focus on cancers that are high-pri-
ority areas due to their prevalence in Kentucky, especially the Appalachian re-
gion, including lung, colorectal and cervical cancers. To combat the prevalence
of lung cancer, UK's Lung Cancer Screening Program is working to help Kentuck-
ians have a better chance of fighting the disease. Kentucky now ranks 2nd in
the nation for lung cancer screening rates. Kentucky has screened approximately
5,000 more people every year over the past three years. Lung cancer screening
is key to early diagnosis, and early diagnosis saves lives.

Through collaboration with nearly 20 community hospitals, the UK Markey Can-
cer Center Affiliate Program extends the center’s reach to the farthest parts of
the Commonwealth, creating a web of access and excellent cancer care for Ken-
tuckians.

Evers was elected to the National Academy of Medicine in 2020 and has been
continuously funded by the National Institutes of Health for more than 30 years.
He is a renowned expert on gastrointestinal hormones (e.g., neurotensin) and
their role in cancer development as well as in metabolic syndromes. Evers also
leads the Cancer Research Priority Area, one of eight designated Research Pri-
ority Areas at UK, to continue to push for innovative research in an area that
touches the lives of so many Kentuckians.

“As a Comprehensive
Cancer Center, we are
strengthened in our
mission to lead the
charge against cancer
through groundbreak-
ing research, innovative
treatments and out-
reach efforts to bring
vital resources and care
to every corner of Ken-
tucky. Together, we will
turn the tide against
this disease to conquer
cancer in the Common-
wealth.”

B. Mark Evers,
UK Markey Cancer Center Director
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CANCER RESEARCH

Dr. Pamela Hull's efforts focus on data-informed initiatives, strategic planning and community engagement.

Using data to interpret Kentucky's
profound challenges

Pamela Hull (William Stamps Farish Fund Chair in Cancer Research) plays a pivotal
role in enhancing cancer data accessibility and community-driven action. As Asso-
ciate Director of Population Science and Community Impact at the Markey Cancer
Center, Hull introduced “Cancer InFocus: Kentucky,” an innovative online mapping
tool that combines cancer data with demographics and health determinants. This
platform empowers users to strategically address Kentucky's profound cancer chal-
lenges, outlined in the Kentucky Cancer Needs Assessment. Hull's vision extends
beyond Kentucky as she leads efforts to shift the narrative of cancer through da-
ta-informed initiatives, strategic planning and community engagement.

Principal investigator
of Lung Cancer Research Initiative

Susanne Arnold (Buck-Kentucky Lung Cancer Research Chair) is an oncologist
at the UK Markey Cancer Center, Associate Director of Clinical
Translation, eighth-generation Kentuckian and second-genera-
tion doctor at UK HealthCare. Her focus is on advancing the sci-
ence behind cancer treatment through Phase | clinical trials. Ar-
nold specializes in lung cancer as well as cancer of the head and
neck. As the principal investigator of the Lung Cancer Research
Initiative, funded by the Department of Defense, and the Marty
Driesler Lung Cancer Project, funded by the Health Resources
& Services Administration (HRSA) and Centers for Disease Con-
trol and Prevention (CDC), she has collaborated extensively with
other clinicians, epidemiologists, behavioral and basic scientists,
utilizing cancer registry data and field research in Appalachian
communities to study populations at high risk of developing lung
cancer. She has 28 active research projects funded by industry sponsors, the Na-
tional Institutes of Health and the Kentucky Lung Cancer Research Fund.

Susanne Arnold

“I tragically lost my
dad to lung cancer.
Later my mom was
diagnosed with
bladder cancer,
but fortunately she
survived because
it was caught early.
My dad asked me
to do everything
| can to help pre-
vent people from
getting cancer and
get them screened
and into treatment
as soon as possible
so they can have
a better chance of
surviving.”
Pamela Hull,
UK researcher
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CANCER RESEARCH

The Center for Cancer and Metabolism Research funds leading-edge research of early-career scientists, to train the next generation of research-

ers in cancer cell metabolism.

Groundbreaking discoveries

Daret St. Clair (James Graham Brown Foundation Endowed
Chair) is one of UK's internationally renowned experts in the
field of cancer and mitochondria. Her groundbreaking discov-
ery on the role of manganese superoxide dismutase (MnSOD)
in cancer development and therapy answered long-debated
questions in the field of cancer research.
Kentucky has disproportionately high inci-
dences of both cancer and metabolic disor-
ders and leads the nation in cancer deaths
and obesity rates.

St. Clair is the co-director of the Center for
Cancer and Metabolism Research, funded
by an $11.2 million NIH Center of Biomed-
ical Research Excellence (COBRE) grant.
The center funds leading-edge research
of early-career scientists, to train the next
generation of researchers in cancer cell
metabolism. Binhua "Peter” Zhou (Made-
line F. James and Edith D. Gardner Chair in Cancer Research),
serves as co-director of the Center for Cancer and Metabolism
Research. He focuses on understanding cancer on a molec-
ular level - how it forms, breaks apart and spreads through
the body. Zhou is also the director of the Breast Cancer Re-
search Program and has had breakthroughs in his research on

Binhua Zhou

Daret St. Clair is the co-director of the Center for Cancer and Metabo-
lism Research.

triple-negative breast cancer. Zhou continues to dedicate his
work to searching for therapeutic targets to prevent cancer
from spreading.



UNIVERSITY OF KENTUCKY ENDOWMENT MATCH PROGRAM [] APRIL2024 [[1 6

CANCER RESEARCH

Overlay

L\

UK's Vivek Rangnekar, left, leads a UK research team that uncovered the potential of an alternative lung cancer treatment.

Uncovering the potential
of a lung cancer treatment

Vivek Rangnekar (Alfred M. Cohen M.D. Chair in Oncol-
ogy Research Endowment) has made significant strides
in lung cancer treatment and obesity prevention. His
research team uncovered the potential of the FDA-ap-
proved drug crizotinib (Xalkori) to combat the most com-
mon form of non-small cell lung cancer. This discovery
holds promise for patients seeking an alternative when
standard therapies fail. Rangnekar’s work with the tumor
suppressor protein Par-4 has revealed its dual role in halt-
ing cancer growth and preventing obesity, and his mul-
tidisciplinary collaborations continue to drive impactful
health breakthroughs.
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CARDIOVASCULAR RESEARCH

Alan Daugherty's research program could lead to a treatment for thoracic aortic aneurysms.

Working to understand life-threatening heart conditions

Alan Daugherty

Sidney
Whiteheart

Alan Daugherty (Gill Foundation Chair in Preventive Cardiology), director of the Saha Cardiovascular Re-
search Center and Saha Aortic Center, co-leader of the Cardiovascular Diseases Research Priority Area and
Chair of Physiology in the College of Medicine, is working to better understand life-threatening heart condi-
tions and ways to treat them to save Kentucky lives. Thanks to a $1 million award from the American Heart
Association, Daugherty is studying ways to repair damaged aortas (the body’'s main artery) with medication
rather than surgery. In 2021 Daugherty received a seven-year $5.6 million R35 grant from the National Heart,
Lung, and Blood Institute (NHLBI) to study the tissues of the aorta and provide insight into how and why
life-threatening thoracic aortic aneurysms and dissection occur.

Understanding the role of platelets

A leader in the field of platelet biology, Sidney "Wally" Whiteheart (George Schwert Professorship in Bio-
chemistry) is one of the few researchers in the world examining the capabilities of platelets at the cellular
level. Platelets are small cell fragments that play a crucial role in preventing excessive bleeding after in-
jury. When hyperactive, platelets can form a clot big enough to block an artery or vein, which can lead to
strokes, heart attacks and deep vein thrombosis - some of the leading causes of death in Kentucky. In 2020,
Whiteheart was awarded a prestigious $6.6 million grant from the National Heart, Lung, and Blood Institute
(NHLBI) as part of an Outstanding Investigator Award. His research also focuses on how platelets function
during immune responses to the viruses that cause COVID-19 and HIV. Whiteheart was also part of a team
of researchers studying how a type of antibody found in alpacas (nanobodies) could offer a solid defense
against COVID-19 in humans.



CARDIOVASCULAR RESEARCH

“This is not about im-
plementing a standard
practice. This is about
how we can push back
the frontiers.

“Our idea is to create
computer models that
are tailored to each
patient. The doctor will
press a button, and a
couple of hours later,
get a prediction that
their patient will do
best with this particular
set of drugs and surgi-
cal interventions.”

Kenneth Campbell
UK researcher

Kenneth Campbell, professor of cardiovascular medicine at UK College of Medicine.

Two researchers team up to help patients with heart failure

According to the Centers for Disease Con-
trol and Prevention (CDC), heart disease
is the leading cause of death for Ken-
tuckians. At the forefront of innovative
approaches to help patients with heart
failure are Kenneth Campbell (Dr. Thom-
as L. Skinner Professorship in Physiology)
and Jonathan Wenk (Jack and Linda Gill
Science and Engineering Professorship). A
professor of physiology and cardiovascu-
lar medicine, Campbell's research bridges
the scientific gaps between molecular, cel-
lular and organ-level function. Wenk, who
holds a joint appointment in mechanical
and aerospace engineering in the Stanley
and Karen Pigman College of Engineering
and surgery in the College of Medicine, is
applying engineering concepts to surgi-
cal approaches. With $3 million in fund-
ing from the National Institutes of Health,
Campbell and Wenk are working to make
a direct impact on heart failure treatment.
The team created a digital model of the
heart that can be customized to individu-
al patients and predict long-term results.
Their computer software can predict how a
patient’s heart will grow over months and years with a genetic mutation or after taking a pill. The two are some of the first in the
world to include inherited heart defects in their modeling. Campbell has also worked to create a biobank of samples of human
myocardium (the middle layer of the heart wall) and a COVID-19-focused biobank to accelerate research on the virus.

Jonathan Wenk associate professor at UK College of Engineering.
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SUBSTANCE USE DISORDERS

Research and treatment of substance use disorders

Kentucky is at the epicenter of the opioid crisis, and a team of
researchers at the University of Kentucky is working to save
lives, achieve recovery and, ultimately,
heal. As a health criminologist, Carrie
Oser (Arts and Sciences DiSilvestro
Professorship) is co-leading the Crimi-
nal Justice Intervention Team within the
HEALing Communities Study. The $87
million study is part of the National In-
stitutes of Health HEAL (Helping to End
Addiction Long-term) Initiative. Oser is
the associate director of the Center for
Health Equity Transformation and the
Substance Use Priority Research Area,
and a professor of sociology. Her re-
search focuses on substance used disor-
der (SUD) treatment, health inequities, HIV risk behaviors and
interventions, and social networks among a variety of popu-
lations. Oser has also provided congressional testimony and
advised policymakers on best practices related to SUD treat-
ment. She has been continuously funded by the National Insti-
tutes of Health for more than 15 years.

Carrie Oser

The University of Kentucky College of
Pharmacy is one of three institutions
chosen by the Foundation for Opioid Re-
sponse Efforts (FORE) to enhance med-
ication access for opioid use disorder in
healthcare settings. With nearly half a
million dollars in funding, the college, led
by Patricia Rippetoe Freeman (Earl Platt
Slone Endowed Professorship in Phar-
macy Practice and Science), aims to em-

L

Patricia ' ! 3
Rippetoe power pharmacists in rural Appalachian
Freeman communities to dispense buprenor-

phine, an FDA-approved medication for
opioid use disorder. Through personalized education and out-

reach, the project targets 20 Kentucky counties with varying
buprenorphine dispensing rates, with a goal to reduce barriers
and increase buprenorphine accessibility to save lives.

Working to improve the lives of Kentuckians by finding new
avenues of healing is Chang-Guo Zhan (Pharmaceutical Sci-
ence Professorship and Research Endowment). Considered a
visionary in the field, Zhan uses integrated computational-ex-
perimental studies to design and discover new drugs - either
small molecules or engineered proteins. The work earned the
College of Pharmacy's academic inventor the distinction as a
fellow of the National Academy of Inventors. Zhan is also the
director of both the Molecular Modeling and Biopharmaceuti-
cal Center and Chemoinformatics and Drug Design Core of the
Center for Pharmaceutical Research and Innovation (CPRI).
He led a clinical trial for a first-of-its-kind cocaine addiction
therapy and has eight active research projects funded by the
National Cancer Institute, National Institute on Drug Abuse,
National Institute of General Medical Sciences, and Army Re-
search Office.

Thomas Prisinzano (Kentucky Medical Services Foundation
Chair in Pharmacy) is leading UK'’s Center for Pharmaceutical
Research and Innovation (CPRI). The chair of the College of
Pharmacy's Department of Pharmaceutical Sciences, Prisinza-
no's research combines the chemistry of medicinal and natural
products. He's focused on the structure and function of neu-
rotransmitter systems in the central nervous system and the
development of medications to treat substance use disorder
and pain - struggles well known to Kentuckians. Prisinzano
also recently founded Rekover Therapeutics, a startup com-
pany working toward a safe and effective therapy to address
multiple sclerosis. He has five active research projects funded
by the National Institutes of Health.

:*'GROCERY PRESCRIPTION PROGRAM

Reducing food insecurity

Alison Gustafson (John |. and Patricia J.
Buster Endowment Fund in Human En-
vironmental Sciences), a professor in the
Martin-Gatton College of Agriculture, Food
and Environment, is focused on reducing
food insecurity and improving diet-sensi-
tive health outcomes across the Common-
wealth. According to Feeding America,
1 in 8 Kentuckians face hunger, including
1 in 7 children. As director of the Food as

Gustafson

Health Alliance, Gustafson is creating valuable partnerships
to facilitate food delivery programs. In March 2023, the White
House announced the alliance is partnering with leading gro-
cery technology company Instacart. The Grocery Prescription
Program will provide participants $50 each week to purchase
eligible food items. Gustafson’'s team will measure clinical out-
comes from this effort in food-insecure adults who are facing
some of Kentucky's most pressing health challenges: Type 2
diabetes and heart disease.
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ALZHEIMER'S

Linda Van Eldik, left, is the director of the UK Sanders-Brown Center on Aging.

A leader in the field “When | see the faces
. of individuals that we
of neuroimmunology are helping, it really
Linda Van Eldik (Dr. E. Vernon Smith and Eloise C. Smith Alzheimer's Research touches my soul and
Chair Fund) is the director of the UK Sanders-Brown Center on Aging (SBCoA) makes me want to do
and Alzheimer's Disease Center. She is the co-director of both the Neuroscience h | .
Research Priority Area and the Kentucky Neuroscience Institute. as much aslcaninmy
Alzheimer's disease is a progressive and irreversible neurological disorder with research to try to pre-
no cure tha'g affectg thoysand§ of Kentuckians. Researchers at SB_CoA gre’mak- vent this from happen_
ing strides in the field, including the U.S. Food and Drug Administration’s full . I "
approval of the first disease-modifying treatment for Alzheimer's in the U.S. - Ing to anyone eise.
lecanemab - which was first studied at UK. A $20.5 million grant from the Na- LINDA VAN ELDIK,

tional Institute on Aging (NIA) continues to fuel research and clinical initiatives
on Alzheimer's disease and other forms of dementia at SBCoA. UK's Alzheimer's
Disease Research Center is one of only 30 designated centers in the U.S. and has
been continuously funded since 1985.

UK researcher

Van Eldik is a leader in the field of neuroimmunology, which focuses on the
link between the immune system and the brain. She is the principal investiga-
tor on multiple awards, including one from the NIA to move work forward on
a brain-penetrant, small molecule drug candidate developed by Van Eldik and
her colleagues called MW189. In 2020, Van Eldik published results from the first
human clinical study of MW189 that showed it suppresses disease-induced in-
flammation and brain injury.
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ALZHEIMER'S

“The issues of end-
stage dementia, mem-
ory loss and mild cog-
nitive impairment are
largely incurable, and
it is not just all about
Alzheimer’s disease. It
Is about many different
diseases and under-
standing that complex-
ity helps us to move
forward with medicines
that don't just put a
band-aid on memory,
but instead actually
begin to target the root
of the problem.”

GREG JICHA
UK researcher

Gregory A. Jicha, left, and Pete Nelson, of Sanders Brown Center on Aging.

Finding ways to extend
quality of life

Gregory Jicha (Robert T. and Nyle Y. McCowan Chair in Alz-
heimer's Chair) is the director of clinical trials at the Sand-
ers-Brown Center on Aging and played a critical role in the
FDA's approval of lecanemab, marketed as Legembi, for
treating Alzheimer's disease. An antibody-based therapy, le-
canemab targets amyloid plaques in the brain, a hallmark of
Alzheimer's. This approval marks the first disease-modify-
ing treatment for Alzheimer’s in the U.S., with clinical trials
showing a 27% to 40% slowing of the disease’s progression.
While not a cure, it extends the quality of life for those with
early-stage Alzheimer’s. Jicha's ongoing research emphasizes
the potential for combination therapies and the importance of
accessibility and affordability for widespread impact.

Spearheading a clinical trial
on a new form of dementia

The work of Peter Nelson (R.C. Durr Foundation Chair in Alz-
heimer's Disease), director of neuropathology at the Sand-
ers-Brown Center on Aging, focuses on combating neuro-
logical diseases, particularly Alzheimer's disease. He co-led a
group of international researchers in discovering a new form
of dementia named LATE, which affects cognition and daily
life activities in an estimated 40% of people over the age of 85.

Nelson is spearheading the world's first clinical trial for LATE
with colleagues here at UK. His contributions in the field have
earned him recognition and made him a key figure internation-
ally in the fight against Alzheimer's and dementia.

Leading a team
of 30 scientists

Christopher Norris (Sylvia Mansbach
Endowed Professorship and Chair in Alz-
heimer's Disease Research) leads a team
of 30 scientists at the UK Sanders-Brown
Center on Aging in first-of-their-kind re-
search projects funded by a $20.5 million
grant for the National Institute on Aging
(NIA) investigating the role of reactive as-
trocytes in neurologic disease progression
and their potential to be therapeutic tar-
gets. Astrocytes, star-shaped cells found
in the brain, play an important role in cell
communication. Norris' team is looking for novel strategies to
treat neurodegenerative conditions like Alzheimer's disease
and other forms of dementia.
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MATERIALS SCIENCE, MANUFACTURING

Guiding UK's new
Materials Science
Research Priority Area

Guiding the University of Kentucky's new
Materials Science Research Priority Area
(RPA) is John Balk (W.T. Bryan Professor-
ship in Materials Engineering). He is the
associate dean for research and graduate
studies in the Stanley and Karen Pigman
College of Engineering and has served as
director of UK's Electron Microscopy Center
for 12 years. The RPA brings together a vari-
ety of experts at UK in an array of fields, from
medicine and manufacturing to automotive
and aerospace applications, under one umbrella: Materials
Science. Leveraging Kentucky'’s position to excel in this field -
including the state's high concentration of metals (aluminum,
steel) manufacturers and UK's scientific expertise in location,
extraction and processing of rare earth elements and critical
minerals (for everything from cell phones to satellites) - Balk
is working with university and industry partners to provide
solutions to unmet needs and position the Commonwealth to
become a global leader in a competitive materials market.

A pioneer in organic materials

Shaping the field of materials chemistry is
John Anthony (Charles W. Hammond Pro-
fessorship in Chemistry). He serves as the
associate director at the Center for Applied
Energy Research (CAER) and has helped
build a team of world-renowned scientists
in this area. Anthony is a pioneer in organic
materials — things that are made from car-
bon instead of silicon. His research focus-
es on organic solar cells, organic thin-film
transistors and organic light-emitting diodes.
Those materials play a role in low-cost ener-
gy generation and high-efficiency lighting and are critical re-
search components to the new Materials Science Research
Priority Area. Anthony's award-winning contributions have
made him one of UK's most highly cited researchers. He has
secured funding through the National Science Foundation
(NSF), National Renewable Energy Laboratory and National
Institute of Standards and Technology. Anthony and fellow UK
chemistry collaborator Chad Risko received an NSF Special
Creativity Award to develop a first-of-its-kind computer model
to predict the best combination of building blocks and pro-
cesses to make organic semiconductors. This could make it
faster and cheaper to use organic semiconductors in displays
in televisions, tablets, smart phones and watches, the founda-
tion of a multi-billion dollar per year industry.

John Balk

i
John Anthony

Enhancing U.S. manufacturing
capabilities

Led by Ibrahim Jawahir (James F. Hardymon Chair in Engineer-
ing - Manufacturing Systems), the University of Kentucky, in
collaboration with the University of Tennessee, Knoxville, and
the U.S. Army Combat Capabilities Development Command'’s
Army Research Laboratory (DEVCOM ARL), launched a $50
million, five-year partnership aimed at enhancing U.S. manu-
facturing capabilities. The UK-led project, “Next Generation
Materials and Processing Technologies” (NextGen MatPro-
Tech), received $23.8 million. The collaboration will focus on
four areas: engineered high-temperature materials, advanced
additive manufacturing, novel manufacturing processes, and
predictive modeling and performance assessment. Jawahir is
also representing UK in a coalition of experts from academia,
industry and state government that was awarded $1 million
from the National Science Foundation's Regional Innovation
Engines (NSF Engines) program. With members from Ken-
tucky and Tennessee, the Generate Advanced Manufacturing
Excellence for Change (GAME Change) team will collaborate
to create economic, societal and technological opportunities
for the region. The work sets them up to pursue an NSF Engine
Type-2 award of up to $160 million, which would establish
Kentucky, and UK, as a national leader in advanced manufac-
turing.

Bringing new approaches
to engineering disciplines

Issam Harik (Raymond Civil Engineering Endowment Fund),
and Abheetha Peiris, a researcher at the Kentucky Transporta-
tion Center, lead the CatStrong team at the Stanley and Karen
Pigman College of Engineering. Together, they're developing
sustainable solutions for deteriorating bridges by utilizing un-
conventional materials. Harik's students explored fiber-rein-
forced polymer (FRP) composites for construction, with human
hair emerging as an unexpected ally. By transforming discard-
ed hair into robust concrete construction forms, they enhance
sustainability. The initiative not only strengthens bridges but
also provides students with valuable experiential learning.
Through CatStrong, the team pioneers eco-friendly techniques
for structural enhancement, and this work is making waves in
the field of civil engineering.

Yuming Zhang (James R. Boyd Professorship in Electrical
Engineering) was named a 2023 Institute of Electrical and
Electronics Engineers (IEEE) Fellow. This prestigious rec-
ognition highlights Zhang's contributions to research and
teaching, particularly in robotized welding manufacturing
through machine and vision-based intelligence in work fund-
ed by the National Science Foundation and industry part-
ners. Zhang's work in intelligent robotic and human-robot
collaborative welding systems has garnered him 12 U.S. pat-
ents and more than 200 peer-reviewed journal papers. With
a history of leadership and recognition in multiple engineer-
ing societies, Zhang's commitment to advancing knowledge
and societal impact was further recognized through his ap-
pointment as a University Research Professor for 2023-24.
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The University of Kentucky Department of STEM Education hosts a yearly Young Women Lead program. The 2022 event drew more 650 Ken-

tucky high school students.

Training the next generation of Kentucky students
to pursue STEM careers

Hundreds of Lexington students have been introduced to
potential careers in science, mathematics, engineering and
technology (STEM) thanks to a program championed by Luke
Bradley (Chellgren Center Endowed Chair). The UK STEM
Through Authentic Research and Training (START) program
introduces students early to careers in STEM by integrating
academic, social and professional experiences. START works
with UK colleges and local organizations to enhance the pipe-
line into college for first-generation and traditionally under-
represented students. Since its launch during the COVID-19

pandemic, more than 1,200 students across Lexington school
systems have had hands-on learning and training experienc-
es in labs across UK's campus. The program is funded by a
five-year, $1.3 million Science Education Partnership Award
(SEPA) from the National Institute of General Medical Scienc-
es (NIGMS), part of the National Institutes of Health. Bradley
is also acting chair of the Department of Neuroscience, where
his research is dedicated to finding innovative molecular struc-
tures to detect, diagnose and treat diseases including Parkin-
son'’s.
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PATENTS AND LICENSES

32

PATENTS
ISSUED

8 patents involved 5 Endowment
Match Program recipients

37

LICENSE & OPTION
AGREEMENTS EXECUTED

9 licenses and options involved 7
Endowment Match Program re-
cipients

UNIVERSITY OF KENTUCKY | FISCAL YEAR 2022

114

INVENTION
DISCLOSURES

15 invention disclosures involved
12 Endowment Match Program
recipients

UNIVERSITY OF KENTUCKY'S OVERALL IMPACT

948

WORLDWIDE
PATENT ASSETS

152 worldwide patent assets
involved 34 Endowment Match
Program recipients

$6.5m

DISTRIBUTION
TO INVENTORS

Since 2010, UK has distributed
$6.5 million in license income to
inventors

GROWING
UK'S RESEARCH

PORTFOLIO

Endowment Match Program faculty have made

substantial contributions to the University of
Kentucky research portfolio. According to the
2022 report from the Association of University
Technology Managers, UK ranks 51st in the
number of startup companies formed among
public universities and ranks 57th among
public universities in total licensing income
($1,523,917).

$18.8m

DISTRIBUTION
THROUGHOUT UK

Since 2010, UK has distributed
$18.8 million in license income to
UK colleges and departments

PATENT
APPLICATIONS

In Fiscal Year 2022, UK filed 161
patent applications and five new
startup companies affiliated

with UK technology were
formed.

NATIONAL
RANKING

UK made the Top 100 U.S.
Universities Granted U.S.
Utility Patents for 2022 by
the National Academy of
Inventors (NAI).
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RESEARCH AND DEVELOPMENT EXPENDITURES
BY SOURCE OF FUNDS FISCAL YEARS 2018 THROUGH 2022*

Source

Federal government

State and local government
Business

Non-profit organizations
Institutional funds

All other sources

Total

(Figures in thousands of dollars)

2018 2019 2020

$171,672 $192,945 $200,664

42,213 37,544 35,346
12,591 11,297 9,985
17,571 14,018 10,677
125,261 125,639 130,570
23,726 29,138 30,432

$393,034 $410,581 $417,674

* HIGHER EDUCATION RESEARCH AND DEVELOPMENT SURVEY (HERD)

$873
MILLION

Total economic impact
of UK research for
Kentucky in

FY22

$476.5
MILLION

research expenditures
in FY22

FOCUS ON KENTUCKY

Research and development at UK has a di-
rect, and significant, economic impact on
Kentucky. The $476.5 million UK spent on
R&D in Fiscal Year 22 generated $873 million
in economic activity across the state. As a
result, 4,636 jobs were supported through-
out the state of Kentucky, with 2,227 (48%)
of those jobs directly supported by research
initiatives.

2021 2022
$220,703 $253,852
33,287 32,619
8,529 10,715
11,078 13,292
127,488 137,897
28,156 28,142
$429,241 $476,517

4,636
JOBS

supported in Kentucky
in FY22

48%

percentage of the
4,636 jobs directly
supported by research
initiatives
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UK scientists and scholars among top 2%
of world's most-cited researchers

The University of Kentucky is well-represented on a list of the
most-cited researchers in the world. In a database compiled
by Stanford University in a partnership with Elsevier, 140 cur-
rent UK scientists and scholars appear among the top 2% of
the most-cited researchers across 22 disciplines.

The data reported in this article is a snapshot of recent pro-
ductivity. It includes only citations received during the calen-
dar year 2022, hence it may not reflect career publications.
Please see "About Elsevier’s list” below for more information.

Citations are one measure of the impact of academic research.
For researchers, publishing work in a peer-reviewed, scholarly
journal is a key step in sharing research findings and new dis-
coveries.

"Being cited is one sign that your work matters to the research
community,” said Lisa Cassis, Ph.D., UK vice president for
research. “We acknowledge that citation metrics can have
issues including gender bias and underrepresentation of
community-focused and non-STEM research — the same is-
sues with which the research community at-large is grappling.
The University of Kentucky is dedicated to an inclusive cul-
ture of research across all spectrums of inquiry, and we value
the contributions of all faculty, staff and student researchers.
UK'’s world-recognized research is impacting the community
and producing innovations that make Kentucky and the world
healthier, wealthier and wiser. We congratulate these out-
standing individuals for this citation recognition.”

The database, updated October 2023 and available through
the Elsevier Data Repository, was compiled by Stanford facul-
ty member John P.A. loannidis. Database inclusion means the
individual met a variety of metrics that place them among the
top 2% of researchers based on citations for 2022.

In addition to appearing on Elsevier's list for 2022 citations,
one UK faculty member — Sherali Zeadally, Ph.D., University
of Kentucky Alumni Association Endowed Professor in the
College of Communication and Information's School of In-
formation Science and University Research Professor — also

appeared on Clarivate's Highly Cited Researchers list, which
identifies scholars whose work has been cited most often in
papers over the past decade. Those chosen for the 2023 list
authored studies that rank in the top 1% in the number of
scholarly citations worldwide within their disciplines. Zeadal-
ly has appeared on Clarivate’s list for four consecutive years.
Please see "About Clarivate's list” below for more information.

About Elsevier's list

Elsevier's single-year data, from which this list was derived,
pertains to citations received during the calendar year 2022.
Scientists are classified into 22 scientific fields and 174 sub-
fields according to the standard Science-Metrix classifica-
tion. The selection is based on the top 100,000 scientists by
c-score (with and without self-citations) or a percentile rank
of 2% or above in the sub-field. Calculations were performed
using all Scopus author profiles as of October 1, 2023. If an
author is not on the list, the composite indicator value was not
high enough to appear. Using the most recent single-year data
provides an up-to-date snapshot of productivity and expertise
across 22 disciplines. This list does not include emeritus re-
searchers, those who have left UK or are officially on leave.
Some UK researchers may not be on the list because their
Scopus account still has them affiliated with a former institu-
tion. Researchers can request Scopus update their ID to UK.

About Clarivate’s list

Clarivate's Highly Cited Researchers program identifies indi-
viduals who have demonstrated significant and broad influ-
ence in their field(s) of research. Of the world's population of
scientists and social scientists, Highly Cited Researchers are 1
in 1,000. The 2023 list contains 7,125 Highly Cited Research-
ers in total: 3,793 Highly Cited Researchers in 20 fields of the
sciences and social sciences and 3,332 individuals identified
as having exceptional performance across several fields.

Elsevier’s list

Among the 140 UK researchers on the Elseivier list are 40 cur-
rent RCTF recipients. Those researchers are:

« John Anthony, Ph.D., College of Arts and Sciences
« Andrew Bernard, M.D., College of Medicine

«  Daniel Brass, Ph.D., Gatton College of Business and Eco-
nomics

«  Joe Chappell, Ph.D., College of Pharmacy

« Ann Coker, Ph.D., College of Medicine

« Alan Daugherty, Ph.D., College of Medicine

+ Robert Dickson, Ph.D., College of Medicine
«  Esther Dupont-Versteegden, Ph.D., College of Health Sci-

ences

«  B.Mark Evers, M.D., College of Medicine
«  Sylvie Garneau-Tsodikova, Ph.D., College of Pharmacy

list continues on next page
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UK's forthcoming health Education Building.

John Gensel, Ph.D., College of Medicine

James Hartsfield, D.M.D., College of Dentistry

J. Zach Hilt, Ph.D., Pigman College of Engineering
I.S. Jawahir, Ph.D., Pigman College of Engineering
Gregory Jicha, M.D., College of Medicine

Marc Kiviniemi, Ph.D., College of Public Health
Andrew Lane, Ph.D., College of Medicine

Terry Lennie, Ph.D., College of Nursing

Yuan Liao, Ph.D., Pigman College of Engineering
Mark Lovell, Ph.D., College of Arts and Sciences
Hartmut Malluche, M.D., College of Medicine
Craig Miller, D.M.D., College of Dentistry

Luke Moe, Ph.D., Martin-Gatton College of Agriculture,
Food and Environment

Debra Moser, Ph.D., College of Nursing
Peter Nelson, M.D., College of Medicine
Brian Noehren, Ph.D., College of Health Sciences

Elsevier’s list (continued)

John Peloza, Ph.D., Gatton College of Business and Eco-
nomics

Thomas Prisinzano, Ph.D., College of Pharmacy
Alexander Rabchevsky, Ph.D., College of Medicine
John Roth, M.D., College of Medicine

Christopher Schardl, Ph.D., Martin-Gatton College of Ag-
riculture, Food and Environment

Dusan Sekulic, Ph.D., Pigman College of Engineering
Daret St. Clair, Ph.D., College of Medicine

Joseph Van Sickels, D.D.S., College of Dentistry
Thomas Widiger, Ph.D., College of Arts and Sciences
Guogiang Yu, Ph.D., Pigman College of Engineering
Chang-Guo Zhan, Ph.D., College of Pharmacy
YuMing Zhang, Ph.D., Pigman College of Engineering
Binhua Zhou, Ph.D., College of Medicine

James Ziliak, Ph.D., Gatton College of Business and Eco-
nomics
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ENDOWMENT
MATCH PROGRAM
AT A GLANCE

ENDOWMENT MATCH PROGRAM POSITIONS, PROGRAMS AND PROJECTS
FROM 1998 TO 2023

Chairs Professorships Fellowships Mission Support Total

Number of Positions
or Projects Established 100 222 127 138 587

Positions Occupied
or Projects with Expenditures 82 159 91 101

As of June 30, 2023,
the University of Kentucky
has appointed a total of 201

faculty endowed chairs and
professorships under the
auspices of the Endowment
Match Program.

During Fiscal Year 2022-
23, 91 endowments sup-
ported graduate fellowships.
Since a single endowment
may support multiple stu-
dent awards, 372 graduate
students received support
from endowment pro-
ceeds.
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Record-breaking Research Awards
Power UK Innovation

For the first time in University of Kentucky history, investigators were awarded
$479.3 million in extramural grants and contracts to support their research

A CATALYST

in Fiscal Year 2023. This is a 5.8% increase from the $452.9 million in Fiscal

Year 2022 research awards. FOR GROWTH

UK researchers also made history in FY23 with a record 1,877 research The Endowed Match program is a catalyst
awards to a record 837 principal investigators from a record 621 spon- for the substantial growth in awarded
sors. S external research funding to the University
"Our continued growth as a research university is directly connected to of Kentucky. Since the Kentucky General

the intentional focus we have on the biggest issues - cancer, cardio- Assembly passed the Postsecondary

vascular disease, diabetes, neuroscience, substance use, energy and Education Improvement Act of 1997

equity - and now opportunities with new national investment to expand -

the economy through advanced manufacturing and materials science. (HousetBIII ]a)’ aw:rdsi::ffmerﬂal. rese_arch

Without a question, research is vital in our mission to serve Kentucky,” grﬁ: Seérr:cr:::e'::ro:l $132 r’::}l'l‘?;i'ty
ve i illi

said UK President Eli Capilouto. I )
“"Our people make our research possible. The principal investigators who to $479.3irr12:'ltl=.::2e()a 292.8%

lead our research teams work across academic boundaries to bring the best
ideas to light. This growth is a testament to the creativity and innovation of the
faculty, staff and students who make up our research investigator community at
UK. Their tireless work continues to propel the university forward to advance our state
and our nation,” said Vice President for Research Lisa Cassis.

Industry-sponsored research awards grew by 9.6% from $25.6 million in FY22 to $28.1
million in FY23.

UK clinical research was supported by $3.8 million from Eli Lilly and Company for $651
the PRIMAL study, which examines the impact of review by a molecular tumor

board — a team of medical experts who collaborate on treatment plans, looking M I LLION

at things like specific genetic tumor markers, to treat complex cancer cases.

The five-year clinical trial, led by Jill Kolesar, Pharm.D., professor in the Col- market value of all

lege of Pharmacy, will follow treatment and outcomes for 500 patients with o et e eaedlor
advanced non-small cell lung cancer, the most common type of lung cancer.

"Kentucky has the highest incidence of lung cancer in the nation,” said Mark expanded as part of the
Evers, M.D., Markey Cancer Center director, "but our work including Dr. Kole- Endowment Match Program

sar's molecular tumor board — part of our individualized, precision medicine
approach to patient care — is a model other cancer centers, across the country
and internationally, are adopting to better care for cancer patients.”

The Center for Applied Energy Research (CAER) and the U.S. Department of Ener-
gy's Oak Ridge National Laboratory are partners on a $10 million project ($1.9 million in
FY23) to transform coal into high-value carbon fibers and composites. With construction,
aerospace, automotive and defense applications, the market for carbon fibers is expect-
ed to grow at a compound annual growth rate of 12% through 2024. This is one of the
leading-edge research fields related to UK's newly created Materials Science Research
Priority Area.

Non-profit awards increased by 16.7% ($22.3 million in FY22 to $26 million in FY23). A
$3.3 million award from the Prichard Committee supports Shannon Sampson, Ph.D.,
assistant professor in the College of Education, who in partnership with the Kentucky
Center for Statistics (KYSTATS), will serve in an external, independent evaluation capacity
to support Full Service Community Schools. The goal is to improve the coordination, in-
tegration, accessibility and effectiveness of services for children and families in high-pov-
erty schools across Kentucky.

Federal grants and contracts totaled $252.6 million, accounting for 52.7% of UK'’s total
awards in FY23.

as of June 30, 2023
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