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Biomedical Research Program Introduction and Overview

Since 2001, the Florida Legislature has recognized the need to support vital research
conducted in both academic and private institutions through the William G. “Bill” Bankhead
Jr. and David Coley Cancer Research (Bankhead-Coley) Program, the Live Like Bella
Pediatric Cancer Research Initiative (Live Like Bella) (both found in s. 381.922, Florida
Statutes) and the James and Esther King Biomedical Research Program (King Program) (s.
215.5602, Florida Statutes). During Fiscal Year (FY) 2022-23, $18,612,434 was awarded to
Bankhead-Coley Program, Live Like Bella, and King Program grantees. FY 2022-23 funding
provided for 16 Bankhead-Coley, 13 Live Like Bella and nine King Program new research
grants made to universities and cancer research centers across the state to support
researchers working to improve cancer prevention, diagnosis, and treatment.

Biomedical research grants are awarded through a competitive peer review process. Awards
are based on scientific merit, as determined by independent peer review by experts who are (1)
located outside Florida and (2) free from conflicts of interest. Full-time researchers at any
Florida-based university or established research institution are eligible to apply. All awardees
provide regular updates that are included in this annual report. In addition, a Long-Term Impact
Survey was conducted in 2023 and Biomedical Research grant recipients from 2012-2014 were
asked to identify the long-term impacts resulting from the research studies. Details are found in
Appendix A.

Per statutory requirements, the progress reports from the grantees includes the following
information:

o Florida’s rank relative to other states along with its total National Institutes of Health
(NIH) biomedical research funding.

e Progress toward programmatic goals, particularly in the prevention, diagnosis, treatment,
and cure of diseases related to tobacco use, including cancer, cardiovascular disease,
stroke, and pulmonary disease.

e Recommendations to further the mission of the programs.

o Alist of recipients of program grants or fellowships. For each research project supported
by grants or fellowships awarded under the program, the report must include:

o A summary of the research project and results or expected results of the research.

o The status of the research project, including whether the project has concluded or
the estimated date of completion.

o The amount of the grant or fellowship awarded and the estimated or actual cost of
the research project.

o Alist of principal investigators under the research project.

o The title, citation, and summary of findings of a publication in a peer-reviewed journal
resulting from the research.

o The source and amount of any federal, state, or local government grants or
donations or private grants or donations generated because of the research project.

o The status of a patent, if any, generated from the research project and an economic
analysis of the impact of the resulting patent.

o A list of postsecondary educational institutions involved in the research project, a
description of each postsecondary educational institution’s involvement in the
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research project, and the number of students receiving training or performing
research under the research project.

William G. “Bill” Bankhead, Jr., and David Coley Cancer Research Program

The Bankhead-Coley Program advances progress toward cures for cancer. Cancer is the
second leading cause of death for Floridians, after heart disease. Funding through this
program aims to improve cancer research and treatment in the state by:

e Attracting new research talent and grant-producing researchers.

e Funding proposals that demonstrate the greatest ability to attract federal research
grants.

e Encouraging the development of bioinformatics to allow researchers to exchange
information.

¢ Facilitating technical collaboration, business development, and support for intellectual
property related to research.

« Aiding multi-disciplinary research through greater participation in clinical trials networks
and reducing the disparate impact of cancer on certain groups.

Live Like Bella Pediatric Cancer Research Initiative

The purpose of the Live Like Bella Initiative is to advance progress toward curing pediatric
cancer through grants awarded through a peer-reviewed, competitive process. The Live
Like Bella Initiative will provide grants for research to further the search for cures for
pediatric cancer, by pursuing the following goals:

e Expanding pediatric cancer research capacity in Florida.

e Improving both research and treatment through greater pediatric enrollment in clinical
trial networks.

¢ Reducing the impact of pediatric cancer on disparate groups.
James and Esther King Biomedical Research Program

The purpose of the King Program is to advance cures and treatment options for tobacco-
related diseases. The King program funds research initiatives that seek new insights and
innovative solutions in the prevention, diagnosis, treatment, and cure of Floridians afflicted by
tobacco-related diseases including cardiovascular disease, stroke, lung disease, and
tobacco-related cancers. The long-term goals of the program are:

o Improving the health of Floridians by researching better prevention, diagnoses,
treatments, and cures for cancer, cardiovascular disease, stroke, and pulmonary
disease.

e Expanding the foundation of biomedical knowledge relating to the prevention,
diagnosis, treatment, and cure of diseases related to tobacco use, including cancer,
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cardiovascular disease, stroke, and pulmonary disease.

Improving the quality of the state’s academic health centers by bringing the advances of
biomedical research into the training of physicians and other health care providers.

Increasing the state’s per capita funding for research by undertaking new initiatives in
public health and biomedical research that will attract additional funding from outside
the state.

Stimulating economic activity in the state in areas related to biomedical research, such
as the research and production of pharmaceuticals, biotechnology, and medical
devices.

Cancer-Focused Research Funding, 2012-2023

The Florida Department of Health (Department) Biomedical Research Division reviewed all the
Biomedical Research Grant Programs to determine the types of cancer research were funded
from 2012-2023. All grants awarded were recorded and categorized based on focus and
research area. Results of this review found the following:

Since 2012, the Department has awarded a total of 389 grants for research of various
cancers and tobacco-related diseases.

Across all cancer research studies, breast cancer was the most prevalent award focus
with lung cancer following closely behind. See Exhibit 1 below.

The cancer types with the fewest grant research studies included kidney cancer,
cervical cancer, sarcoma, and colon cancer.

In addition to research focused on specific cancers, grant funding also supports the creation of
new technology, treatments, and interventions in the fight against cancer as well as projects
related to tobacco, nicotine, and smoking in general.
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Funded Biomedical Research Grants (2012-2023),
Cancer Diseases by Type
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Exhibit 1: Florida Biomedical Research Grants - Cancer by Disease Type; Source: FDOH Biomedical Research Division Records,
https.//www.floridahealth.gov/provider-and-partner-resources/brac/reports-and-publications.html.

Three Patient Stories that Demonstrate the Impact of Grant-Funded
Clinical Trials

Data and statistics on grant awards tell only part of the biomedical research program story.
Another component comes from patients who benefit from grant-funded clinical trials. Below are
three testimonials from cancer patients to put the importance, significance, and real-world
impact of this research into perspective.

“It meant everything just being able to try something to fight this cancer after being told by
previous doctors, ‘we don’t know how to treat this,” said the patient. “Just seeing the doctors
that | had at Moffitt really fighting for me and, trying to find something that was a good fit and
feeling like they’ve studied it enough to know what might work felt like they were really trying to
be a fighter on my side. It was just what | needed at that moment because that’s a devastating
diagnosis.”

“The patient says he has finally gotten to the normalcy he has been striving for after
participating in a CAR T clinical trial. “The puzzle pieces have come into place. | have a new
lease on life. The worry of disease coming back isn’t there anymore,” he said. He also offers this
advice to patients who are given the option of CAR T-cell therapy: “Don’t focus on the negatives
that could happen with the treatment. Stay positive and focus on how this will get you through to
the next chapter of your life.”

“I was excited about the opportunity to participate in a trial. | actually gave up free treatment at
the VA to participate. | have a great relationship with my research coordinators, and they make
me feel at ease and comfortable to ask questions about my care. They are more available than
the doctors or physician assistants, and | appreciate the time they spend with me. They have
helped me maintain a positive outlook through my treatment.”
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Biomedical Research Advisory Council Membership and Goals.

The Biomedical Research Advisory Council (BRAC) advises the State Surgeon General
regarding the direction and scope of the biomedical research program (s. 215.5602(4), Florida
Statutes). BRAC's responsibilities include, but are not limited to:

Providing advice on program priorities and emphases.

Providing advice on the overall program budget.

Participating in periodic program evaluation.

Assisting in the development of guidelines to ensure fairness, neutrality, and adherence
to the principles of merit and quality in the conduct of the program.

Assisting in the development of appropriate linkages to nonacademic entities, such as
voluntary organizations, health care delivery institutions, industries, government
agencies, and public officials.

Developing criteria and standards for the award of research grants.

Developing guidelines relating to solicitation, review, and award of research grants and
fellowships, to ensure an impartial, high-quality peer review system.

Reviewing reports of peer review panels and making recommendations for research
grants and fellowships.

Developing and providing oversight regarding mechanisms for the dissemination of
research results.

The council shall select, by majority vote, six members of the council who must combine
with seven members of the Florida Cancer Control and Research Advisory Council to
form a joint committee to develop performance measures, a rating system, a rating
standard, and an application form for the Cancer Center of Excellence Award (section
381.925, Florida Statutes).

The BRAC members, as of July 2023, are listed below. There are currently two vacancies.
(Biographical statements or curriculum vitae available upon request):

Daniel Armstrong, PhD (Chair), Professor and Special Senior Advisor to the Chair,
Pediatrics, Director, Mailman Center for Child Development, University of Miami Miller
School of Medicine Seat: American Cancer Society

Stephen Black, PhD, Director, Center for Translational Science, Florida International
University; Seat: Governor

Nicole de Lara Puente, Chief Executive Officer, Live Like Bella childhood Cancer
Foundation; Seat: Governor

Shaye Moskowitz, PhD, Neurosciences Medical Director, Broward Health Physicians
Group, Seat: Governor

Akram Shibani, MD, Ascension Medical Group, St. Vincent’s Lung Institute; Seat:
Governor

Richard Houghten, PhD, President and CEO, Torrey Pines Institute for Molecular
Studies; Seat: Senate

Tushar Patel, MB, ChB, Dean of Research, Mayo Clinic; Seat: Senate
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Guilherme Oliveira, MD, MBA, Professor of Medicine, Vice-President and Chief, Heart
and Vascular Institute, and Chief of the Division of Cardiovascular Sciences, Tampa

General Hospital; Seat: House of Representatives

Roxana S. Dronca, MD, Director, Mayo Clinic Comprehensive Center; Seat: House of

Representatives

Vacant Seats: American Lung Association and American Heart Association

Strategic Goals

The BRAC maintains a strategic plan for Florida’s biomedical research funding that defines the
objectives to be accomplished in specific timeframes. The strategic plan focuses on the health
impact of research and making Florida a destination for cancer care and research. The ten-year
cycle for the current strategic plan ends in 2024 and will be updated to align with current
statewide cancer priorities. The strategic goals are included in the annual funding opportunity
announcement.

Biomedical Research Awards for the 2022-23 Funding Cycle

Awards for the Bankhead-Coley Program, King Program, and Live Like Bella Initiative research
grants for FY 2022-23 are presented in Exhibit 2:

Exhibit 2: Biomedical Research Awards by type and program source, FY 2022-23.

11 Bankhead-

Coley
Prevention | These awards focus on research related prevention and improved treatment or care Programs
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Treatment | of cancers: pediatric, lung, breast, prostate, colon, or melanoma. Programs
11 Live Like
Bella Initiatives
This grant aims to stimulate technology transfer activities for promising research
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Treatment- . A 1 King Program
Related and subsequent |mpact of cancer/cancer-treatme_nt related m(_)rbldmes in other > Live Like
A systems (e.g., cardiovascular, pulmonary, endocrine, lymphatic, Central Nervous L
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System, reproductive, developmental impairment, graft-versus-host disease).

Exhibit 2: Biomedical Research Awards by type and program source, FY 2022-23

The following Exhibits 3, 4, and 5 show the applications submitted and funding awarded for the
Bankhead-Coley Program, the Live Like Bella Initiative, and the King Program over time.
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Exhibit 3: Bankhead-Coley Program Applications and Funded Projects
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Exhibit 3: Bankhead-Coley Program Applications and Funded Projects; Source: FDOH Biomedical Research Division Records,
https://www.floridahealth.gov/provider-and-partner-resources/brac/reports-and-publications.html.

For FY 2022-23, 88 applications were submitted in response to the Bankhead-Coley Funding
Opportunity Announcement (FOA) and 16 cancer research projects were awarded.

Exhibit 4: Live Like Bella Applications and Funded Projects
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Exhibit 4: Live Like Bella Applications and Funded Projects; Source: FDOH Biomedical Research Division Records,
https.//www.floridahealth.gov/provider-and-partner-resources/brac/reports-and-publications.htmi.
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For FY 2022-23, 18 grant applications were submitted in response to the Live Like Bella FOA,
and 13 pediatric cancer research projects were awarded. As the program continues to become
establishes, more grant applications will be submitted.
Exhibit 5: King Program Applications and Funded Projects
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Exhibit 5: King Program Applications and Funded Projects; Source: FDOH Biomedical Research Division Records,
https://www.floridahealth.gov/provider-and-partner-resources/brac/reports-and-publications.html.

For FY 2021-22, 39 applications were submitted in response to the King Program FOA, and
nine tobacco-related disease research projects were awarded.

Table 1: Awarded Institutions 2006-2023

Florida’s research infrastructure for cancer and tobacco-related diseases continues to expand.
Table 1 includes a list of the institutions and organizations that have received research funding
to create and build the research infrastructure.

All Children’s Research Institute Florida State University Saneron CCEL Therapeutics
Ave Maria University Haley VA Hospital Sanford-Burnham Presby
Bay Pines VA Health Care System M.D. Anderson Cancer Center S F LD Vet(.erans
Affairs Foundation
Carlos Albizu University Mayo Clinic The Scripps Research Institute

Miami Cancer Institute

Baptist Health South Florida Torrey Pines Institute

Edward Waters College

Florida Agricultural and

T Ay Moffitt Cancer Center University of Central Florida
Florida Atlantic University Nano Discovery, Inc. University of Florida
Florida Hospital Cancer Institute Nemours Children’s Clinic University of Miami
Florida Institute of Technology Nova Southeastern University University of South Florida
Florida International University Roskamp Institute University of West Florida

[
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National Institutes of Health (NIH) Research Funding

In FFY 2022-23, the state saw an increase in total NIH funding from $780 million to over $904
million (see Table 1). However, Florida remains 12th in the United States for total NIH biomedical
funding awarded (See Table 2). These results reflect Florida’s initiative to expand upon research
to improve scientific understanding of various diseases and health disparities.

Table 2: NIH Research Funding Received by Florida Researchers Continues to
Increase

NIH Funding for Florida FFY 2013-2014 through 2022-2023

$1,000,000,000

$900,000,000 $904,190,573

$800,000,000
$700,000,000
$600,000,000
$500,000,000
$400,000,000
$300,000,000
$200,000,000
$100,000,000

S0

$705,023,328

$602,622,087

$521,809,306 $770,973,633

$435,070,486
$607,699,382
$531,720,813

$472,980,811

$780,028,500

Source: NIH Research Portfolio Online Reporting Tools (RePORT) Data as of 10/04/2023. “Data will include R&D contracts, fellowships,

other grant awards not yet past their budget start date.” www.report.nih.gov/award/index.cfm.
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Table 3: Top 20 Recipients for NIH Research FFY 2022-2023

National Institutes of Health Biomedical Research State Funding
and Rankings FFY 2022-2023

State # of Awards Total Funding Rank
California 8925 $5,224,061,739 1
New York 6409 $3,479,293,380 2

Massachusetts 5842 $3,417,990,511 3
Pennsylvania 4175 $2,184,387,344 4
North Carolina 2740 $2,089,470,303 5

Texas 3672 $1,815,431,719 6

Maryland 2343 $1,401,232,773 7
Washington 1757 $1,221,769,407 8

llinois 2327 $1,199,865,404 9
Michigan 1979 $984,458,682 10

Ohio 2009 $981,891,628 11

Florida 1688 $904,190,573 12
Missouri 1548 $788,381,289 13

Connecticut 1490 $765,815,881 14
Tennessee 1342 $743,889,264 15
Georgia 1489 $743,071,990 16
Minnesota 1294 $710,742,414 17
Wisconsin 1044 $646,485,715 18
Virginia 1007 $561,782,074 19
Colorado 1254 $539,742,498 20

(Source: NIH Research Portfolio Online Reporting Tools (RePORT). “Data as of 10/04/2023. Data will include R&D contracts,
fellowships, other grant awards not yet past their budget start date.” www.report.nih.gov/award/index.cfm.
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Biomedical Research Grant Funding Long-Term Impact Survey
Results, 2023

Overview and Methodology

Outcomes associated with cancer research programs may be difficult to identify in the short-
term. As a result, Department staff, on behalf of the BRAC, surveyed Biomedical research grant
awardees for the 2011-2012 and 2012-2013 funding cycles to assess long-term
accomplishments. Staff identified 78 distinct Principal Investigators (PIs) and conducted further
research to determine if the Pls were still in-state and able to be contacted for responses. Of the
78, about 60% (N=48) were still at universities within the state with valid email addresses. The
remaining Pls were retired, deceased, not locatable, in the private sector without contact
information or had left the state. A short 10-question survey was sent via email.

Results Summary

Overall, the grant recipients felt the funding had a positive long-term impact on their careers.
The majority (54.55%) received the funding early in their careers and reported that this funding
helped them receive tenure or promotion (72.73%). Likewise, 72.73% felt the grant funding had
a high impact on their research program long term. When responding to open-ended questions
about how the biomedical research funding had helped their careers, respondents indicated that
funding led to development of new cancer treatments, patents, and drugs, provided seed and/or
gap funding, research program expansion, receiving federal funding and multiple publications
(more detail provided below). Approximately half of respondents (54.55%) stated the biomedical
grant funding provided the basis for research patents and/or treatments currently used in patient
care. A total of 90% responded the funding led to the recipient receiving other federal grant
funding, e.g., NIH, Department of Defense and Veteran’s Administration. 45% stated research
staff and/or post-doctoral researchers who worked with the Pls on their projects went on
develop their own research programs.

Respondents were asked to share success staries from their biomedical grant experiences.
Highlights from respondent experiences included the following:

¢ Biomed Research grant provided significant financial support for research projects that
were not funded by federal agencies such as the National Cancer Institute (NCI) and
NIH. Supported by this program, some of the early-stage research projects developed
into more substantial investigations, which established the ground for the application of
findings for potential clinical development.

e Early work in minimally invasive staging of lung cancer has now transformed the field
from surgical (mediastinoscopy) to endoscopic (endobronchial fine-needle aspiration
(FNA)), as well as led to related advances in early pancreas cancer detection.

e This funding resulted in a novel cancer therapy that is currently in clinical trials, with the
technology acquired by a multi-national Pharma company. The project allowed
development of Natural Killer (NK) cell expansion technology that was patented and
formed the core of a spin-off company CytoSen Therapeutics. CytoSen with the NK cell
technology has essentially been acquired twice. CytoSen was acquired first in 2019 by
Dutch company Kiadis. The NK cell expansion technology became the core business for
Kiadis and later resulted in acquisition by French pharma company, Sanofi. The
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technology that started off at the University of Central Florida (UCF) with the Florida
Department of Health (FL DOH) funding is now further being researched within Sanofi in
Europe and the United States and is now conducting multiple clinical trials of the NK
cells for treatment of leukemia.

e The technician working on a research grant project went to medical school and is now a
resident of radiology. His father, a citizen of Palm Beach, came and told the Principal
Investigator that research had transformed his son’s life.

Additional successes are included in individual project updates included in this report.

Long-Term Impact Survey Questions and Results:

Question 1: At what point in your career did you receive the 2011/2012 and/or 2012/2013
Florida Department of Health Biomedical Grant funding?

Earb’r o _ o

Late Carser 9.09%

0% 10%% 20% 30% 4050 50% 60% T0% 50% 80% 100%

Question 2: Since you received the 2011/2012 and/or 2012/2013 grant funding, have you
received any other Florida Department of Health Biomedical Research Grants?

If yes, how
e 45.45%

0549 1096 2054 309 4054 50% 0% T04% 80% 90% 100%

Five respondents indicated they had received at total of seven additional Department
Biomedical Research Grants.

[
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Question 3: Did the Biomedical Research Grant funding help support you earn tenure or other
promotion?

T2.73%

Mo 27.27%

0% 10%% 20% 30% 40% 0% G0% T0% 0% a0% 1009

Question 4: How much impact did this research grant funding have on your research program
long-term?

High Impact 72.73%

Medium Impact 18.18%

Minimal Impact

Mo Impact 9.09%

0 20% 30% 4090 50% 0% T0% 30% 0% 100%

&
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Question 5: Briefly describe how the Biomedical Research Grant Program helped your
research career. Answers to this open-ended question are included below.

Allowed continuation of research during loss of NIH funding.

Tested new anticancer drug which was patented and distributed to other researchers.
Help[ed] me to establish a research program in Epigenetics.

Florida Biomedical Research Grant Program funding enabled me to test an idea that
blood vessels are a sanctuary site for cancer, which led to [the development of] new
cancer treatments that | translated into clinical treatments for cancer patients.

The New Investigator Research grant enabled me to develop and expand my research
program, which has led indirectly to an NIH RO1 grant and directly to an excellent impact
score (4 percentile) within the NCI payline (funding decision is pending council meeting).
By providing significant financial support for laboratory research that was not funded by
federal agencies such as NCI/NIH.

FL DOH grant helped me to establish my laboratory and my scientific career.

This was my first major extramural grant in Florida. The seed funds led to future NIH
RO1 and other funding and promotion to Professor and eventually endowed Professor of
Medicine at Mayo.

It is facilitating the collection of data that will support a new research program.

The funding by FDOH led to multiple publications, patents, and additional funding from
NIH. Several compounds discovered as a result of FDOH funding are in pre-clinical trials
showing promise for further development.

Question 6: Did this Biomedical Grant funding provide the basis for any research patents
and/or treatments currently being used in patient care?

Yes

Mo

0% 109 20% 30% 40% 50% 50% T 0% 20% 100%
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Question 7: Did the Biomedical Grant funding subsequently help you receive other grant
funding?

0% 10% 20% 30% 405%0 50% G0% T 30% 80% 100%

Question 8: If Yes to Question 7, what was the source of the other grant funding?

Private . 10.00%

0% 10% 20% 30% 40%% 50% &0% 0% 0% 90% 100%

Respondents further identified the various types of federal funding they received:

¢ One NIH RO1

e NIH, DOD

e NIHRO1

e RO1 NIH DoD
e NIH

e NIH and VA
e NIH
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Question 9: Did any research staff or post-doctoral researchers who worked on the Biomedical
Research grant go on to develop their own research programs?

Yas 45.45%

Mo 36.36%

LUnknown 18.18%

030 10% 20% 0% 40% 50% 0% T0% 30% 20% 1009

Question 10: Please share any success stories that resulted from receiving the Biomedical
Research grant funding. These could include stories about researchers, research staff and/or
research participants. Answers to this open-ended question are listed below.

Publication of research continued due to this grant.

My graduate student at that time went on to develop successful career in bioinformatics
and now is a faculty at the University of Southern California.

The technician working on the project went to medical school and is now a resident of
radiology. His father, a citizen of Palm Beach, came to my office and told me that
research had transformed his son’s life.

This state funding kept me in the State of Florida and enabled me to invent new
treatments for cancer patients in Florida. Florida is gravely underfunding this program
compared to Texas and other large states that are serious about investing in their
research workforce. The Biomedical Medical Research Program needs five times more
funding.

The New Investigator Research grant really helped me develop and expand my research
program, get promoted, and obtain federal funding. | am now serving as an ad hoc
reviewer for an NIH study section.

Biomed Research grant provided significant financial support for research projects that
were not funded by federal agencies such as NCI/NIH. Supported by this program, some
of our early-stage research projects developed into more substantial investigations,
which established the ground for the application of our findings for potential clinical
development.

This funding resulted in a novel cancer therapy that is currently in clinical trials, with the
technology acquired by a multi-national Pharma company. The project allowed
development of NK cell expansion technology that was patented and formed the core of



BIOMEDICAL RESEARCH ADVISORY COUNCIL
2022-23 ANNUAL REPORT

a spin-off company CytoSen Therapeutics. CytoSen with the NK cell technology has
essentially been acquired twice. CytoSen was acquired first in 2019 by Dutch company
Kiadis. The NK cell expansion technology became the core business for Kiadis and later
resulted in acquisition by French pharma company, Sanofi. The technology that started
off at UCF with FL DOH funding is now further being researched within Sanofi in Europe
and the US and is now conducting multiple clinical trials of the NK cells for treatment of
leukemia.

e Our early work in minimally invasive staging of lung cancer has now transformed the
field from surgical (mediastinoscopy) to endoscopic (endobronchial FNA), as well as led
to related advances in early pancreas cancer detection.

¢ An MD/PHD student from underrepresented background generated data to support
presentation in the national and international meetings.

e Dr. Minond, the PI of the Esther and James King-funded grant, discovered novel anti-
melanoma compounds that are currently showing promise in pre-clinical trials.
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Appendix A: William G. "Bill" Bankhead, Jr.,
and David Coley Cancer Biomedical Research Program
Fiscal Year 2022-2023 Newly Awarded Active Grants
Funded Fiscal Year 2022-2023

_ . . Award FelEn .
Organization Principal Investigator e End Date on Patents | Publications
Funding
23B01 University of Florida Lizi Wu, PhD $587,097.00 3/31/26 No No No
23B02 University of Florida Chengguo Xing, PhD $294,300.00 3/31/25 No No No
23803 University of Florida Brian K. Law, PhD $100,000.00 9/30/23 Yes Yes No
23B04 University of Florida Samsun Lampotang, PhD, FSSH, FAIMBE $100,000.00 9/30/23 No No No
23B05 H. Lee Moffitt Cancer Center and Research Institute, Inc. | Joseph Markowitz, MD, PhD $588,600.00 3/31/26 No No No
23B06 H. Lee Moffitt Cancer Center and Research Institute, Inc. | Paulo Rodriguez, PhD $100,000.00 9/30/23 No No No
23807 H. Lee Moffitt Cancer Center and Research Institute, Inc. | Michael Jain, MD, PhD $1,471,500.00 9/30/27 No No No
23B08 H. Lee Moffitt Cancer Center and Research Institute, Inc. | Jose Guevara-Pantino, MD, PhD $294,300.00 3/31/26 No No No
23B09 H. Lee Moffitt Cancer Center and Research Institute, Inc. | Ahmad Tarhini, MD, PhD $535,908.00 3/31/26 No No No
23B10 H. Lee Moffitt Cancer Center and Research Institute, Inc. | Lixin Wan, PhD $588,600.00 3/31/26 No No No
23B11 H. Lee Moffitt Cancer Center and Research Institute, Inc. | Eric Lau, PhD $294,600.00 5/31/26 No No No
23B12 Florida Atlantic University Esther Guzman, PhD $588,600.00 3/31/26 No No No
23B13 University of Central Florida Deborah A. Altomare, PhD $588,600.00 3/32/26 No No No
23B14 University of Central Florida Otto Phanstiel, PhD $588,600.00 3/31/26 No No No
23B15 | University of Miami Barbara Bedogni, PhD $588,600.00 3/31/26 No No No
23B16 | University of Miami Stephan C. Schurer, PhD $1,471,500.00 3/31/26 No No No
1. Grant#: 23B01 Elucidating and Targeting INSL4 Signaling in Lung Cancer

Principal Investigator: Lizi Wu, PhD

Organization: University of Florida

Summary: Lung cancer is the leading cause of cancer deaths in the United States and

worldwide. Non-small cell lung cancer (NSCLC) accounts for 85% of all lung cancer cases, and

15-30% of them carry inactivating genetic alterations in the tumor suppressor gene liver kinase
B1 (LKB1), also known as Serine/threonine kinase 11 (STK11). Lung cancer with LKB1

inactivation is very aggressive and treatment-refractory with no available targeted therapies.
Because it is difficult to target inactive or absent tumor suppressors directly, exploring the

effector targets or pathways influenced by LKB1 inactivation could provide viable therapeutic

targets. To understand the critical signaling downstream of LKB1 inactivation, the research team

performed a global transcriptome profiling study and identified INSL4 (insulin-like 4) as a new

LKB1-regulated target gene. INSL4 is a secreted protein that belongs to the insulin superfamily.

INSL4 is restrictively expressed in the placenta and has no undetectable expression in normal
adult tissues; yet its expression is aberrantly upregulated in human LKB1-mutant NSCLC cell

lines and primary tumors. Importantly, researchers discovered that LKB1-mutant NSCLCs
depend on INSL4 signaling for growth and survival, thus identifying a novel vulnerability of

LKB1-mutant lung cancer. Based on these lines of evidence, the researchers hypothesize that

INSL4 signaling represents an important and safe therapeutic target in LKB1-mutant lung
cancer. Therefore, the objectives of this research are to gain a better mechanistic understanding
of INSL4 tumor-promoting functions and to evaluate INSL4-targeting strategies in blocking lung
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cancer in preclinical models. This research is anticipated to provide new mechanistic insights
into aberrant INSL4 signaling in lung cancer progression and guide the future development of
targeted therapy for this prevalent aggressive LKB1-mutant lung cancer.

Follow on Funding: None at the time of reporting.
Collaborations: None at the time of reporting.

Journals: None at the time of reporting.

Patents: None at the time of reporting.

Grant#: 23B02 AB-free kava in lunch cancer chemoprevention
Principal Investigator: Chengguo Xing, PhD

Organization: University of Florida

Summary: The goal of this grant is to evaluate the potential of AB-free kava in reducing lung
cancer risks via a tobacco smoke-induced lung carcinogenesis animal model. During the past
funding period, which has only three months, the research team has successfully started the
projects with the following activities: Supplies and replacement parts for the smoking machine
have been ordered and received. The smoking machine has been set up and tested with
conditions optimized. A pilot group of mice (n=10) have been ordered, received, and tested for
both smoking exposure level (serum cotinine quantified to be around two micrometers (UuM),
comparable to the level of plasma cotinine among heavy smokers), the use of metabolic cage,
and powdered diet has been established. Various biological samples have been collected from
this pilot study. Several endpoints are currently under investigation, such as inflammation
markers and tobacco exposure, tobacco ingredient metabolism, and stress marker changes. An
Institutional Animal Care and Use Committee (IACUC) amendment has been made to include
non-invasive lung function measurement, which has been approved with the corresponding
document submitted to the Florida Department of Health on June 14, 2023. The research team
has also ordered a second round of mice, additional supplies for metabolic cages, and
additional cigarettes have been ordered. In summary, adequate progress has been made to this
grant during the past three-month funding period. The main goal of the next funding period is to
further optimize the experimental condition and perform the proposed long-term study. An
interim analysis of the pilot study will take place as well during the next funding period.

Follow on Funding: None at the time of reporting.
Collaborations: None at the time of reporting.
Journals: None at the time of reporting.

Patents: None at the time of reporting.

Grant#: 23B03 Optimizing novel small molecule activators of Death Receptor 5 for breast
cancer therapy

Principal Investigator: Brian K. Law, PhD
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Organization: University of Florida

Summary: The multidisciplinary team has developed a new class of anti-cancer agents termed
Disulfide bond Disrupting Agents (DDAs). DDAs act by inhibiting a novel subset of Protein
Disulfide Isomerases (PDIs), anterior gradient protein 2 homolog (AGR2), protein disulfide
isomerase Al (PDIAL), and endoplasmic reticulum-resident protein 44 (ERp44). DDA-mediated
inhibition of AGR2, PDIAL, and ERp44 causes changes in the disulfide bonding, stability and
signaling functions of key disulfide bond-rich receptors that control the life or death of cancer
cells. Importantly, DDAs robustly induce apoptosis of human breast tumor cells in animal
models without observable effects on adjacent normal tissues. Since these initial studies, new
generations of more selective and potent DDAs have been generated. However, the in vivo
pharmacological properties of these new compounds, and their engagement of AGR2, PDIAL,
and ERp44 and consequent DR5 upregulation and activation in intact tumors, have not been
investigated. The results of these studies will focus on follow-up IND enabling efforts on the
DDA candidate with the greatest potential for success in clinical trials. The Specific Aims of the
proposed project are to increase the commercial value and translational potential for advancing
Disulfide bond Disrupting Agents (DDAS) as a novel therapy for breast cancer by evaluating the
stability and metabolism of the most promising DDAs, examining potential markers of DDA
toxicity to normal cells and tissues, and demonstrating DDA engagement of its target proteins,
AGR2,PDIA1, and ERp44 in tumors in vivo. Further, DDA effects on the levels and signaling
functions of HER1-3, and Death Receptors 4 and 5 (DR4/DR5), in tumors and normal tissues
will be assessed. To date, these studies showed that dFtcyDTDO is highly stable against
human liver and intestinal enzymes and did not show measurable metabolism in the one-hour
treatment period. Thus, dFtcyDTDO may be suitable for advancement to clinical trials against
cancer. Upcoming studies include examining if dFtcyDTDO induces the same biochemical
effects on tumors in vivo as in cancer cells in culture. Further, markers of tumor sensitivity to
DDA treatment will be evaluated, including over expression of the MYC and Epidermal Growth
Factor Receptor (EGFR) oncoproteins.

Follow on Funding: Tirosh, B, Pl; Mechanisms of adaptation to chronic ER stress by the PDI
network. NIH RO1 12/01/2023-11/30/2028. Pending.

Collaborations: Ronald K. Castellano, PhD, Professor, University of Florida (UF) Department
(Dept.) of Chemistry: Dr. Castellano’s laboratory synthesizes the DDA anticancer compounds
under study in the project and has produced new DDAs since the project began that are
currently being evaluated.

Coy D. Heldermon, MD, PhD, Associate Professor, UF Dept. of Medicine: Dr. Heldermon
collaborates on the animal studies and together with the Law laboratory are evaluating DDA
anticancer activity in vivo and are developing new models of Triple-Negative Breast Cancers
(TNBCs), with the goal of using DDAs against TNBCs in African American patients to reduce
the breast cancer survival disparity experienced by African American women.

Roberto Sitia, PhD, Professor, Managing Director, Universita Vita-Salute San Raffaele, Italy:
One of the DDA target proteins is the disulfide isomerase ERp44. In fact, DDAs are the only
reported inhibitor of ERp44. Dr. Sitia is a world expert on the role of ERp44 in protein folding
and has requested some DDA compound for studying the effects of pharmacological inhibition
on the cycling of ERp44 between the endoplasmic reticulum and Golgi compartments within the
secretory pathway.
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Boaz Tirosh, PhD, Professor, Dept. of Biochemistry, Case Western Reserve University,
Cleveland Ohio: Dr. Tirosh discovered the process of “selective Endoplasmic Reticulum
retention” (sERr) in which proteins become arrested in the ER in high-molecular mass disulfide-
bonded complexes orchestrated by ERp44. In collaboration with Dr. Tirosh, the researchers are
determining how DDAs alter sERr by inhibiting ERp44. This collaboration has already involved
exchanges of research materials and experimental results.

Journals: None at the time of reporting.

Patents: Law, BK, Castellano, R, Ferreira, R, inventors; NOVEL SMALL MOLECULE
ANTICANCER AGENTS. US patent 10,813,904. October 27, 2020.
Patent Applications Currently Pending

Law, BK, Jahn, S, et al, inventors; University of Florida Research Foundation, assignee. NOVEL
SMALL MOLECULE ANTICANCER AGENTS, COMBINATIONS AND USES THEREOF. US
National Phase Application No.: 17/912,477. September 16, 2022, International Patent
Application No.: PCT/US2021/022542. Date: March 16, 2021; Publication Date: April. 20, 2023

Law, BK, Castellano, R, inventors; University of Florida Research Foundation, assignee.
INHIBITION OF THE PDI FAMILY MEMBERS AGR2, PDIA1, AND ERP44 FOR
THERAPEUTIC TREATMENT AND USE IN PREDICTIVE DIAGNOSTICS/MONITORING FOR
TREATMENT REGIMENS. Application Nos.: PCT/US2022/011961 - WGS Ref. No.:
U1195.70190WO0O00; International Filing Date: January 11, 2022, Rec. Date: March 15, 2022.

Law, BK, Castellano, R, inventors; University of Florida Research Foundation, assignee.
ANTICANCER COMPOUNDS AND USES THEREOF. Application No.: US 63/135,979; Filing
Date: January 11, 2022.

Law, BK, Jahn, S, et al, inventors; University of Florida Research Foundation, assignee. NOVEL
SMALL MOLECULE ANTICANCER AGENTS, COMBINATIONS AND USES THEREOF.
Application No.: US 62/990,544; Filing Date: March 17, 2020.

Law, BK, Castellano, R, inventors; University of Florida Research Foundation, assignee.
NOVEL SMALL MOLECULE ANTICANCER AGENTS, COMBINATIONS AND USES
THEREOF. Application No.: U1195, 70134US01; Filing Date: June 15, 2018.

Grant#: 23B04 3D perspective visualization for increasing prostate biopsy accuracy
Principal Investigator: Samsun Lampotang, PhD, FSSH, FAIMBE
Organization: University of Florida

Summary: This proposal was to build and retrofit an electromagnetic (EM) tracking guidance
system to a micro-ultrasound (29 MHz) transrectal probe used for prostate biopsy and validate
the proposed system by evaluating its accuracy in placing biopsy cores at the intended locations
in the prostate. The research team also aims to obtain Abbreviated Investigational Device
Exemption from the University of Florida (UF) Institutional Review Board (IRB) 01 and conduct a
first in human use of the system in 20 consenting patients scheduled for prostate biopsy at the
UF Health Urology Clinic. The proposed system visualized prostate biopsy (vPBX) offers a
three-dimensional (3D) perspective visualization planning, guidance, and feedback system for
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systematic and/or targeted prostate biopsy via the transrectal or transperineal approach. By
reducing prostate biopsy false negatives via increased accuracy, the proposed system
addresses these Bankhead-Coley Research Priorities: “Improve screening accuracy and
detection in high-risk groups,” and Technology Transfer Feasibility (TTF). Currently, freehand
TRUS-guided systematic prostate biopsy (sPBx) is predominantly used for initial biopsy but
produces a high percentage of false negatives (21-47%). The requirement for an MRI scan and
radiologist fees remains a significant hurdle that keeps free PBx out of reach of patients,
especially those suffering from health disparity. An accessible, accurate PBx system that does
not need a prior MRI scan is needed that is easy to use for both systematic and targeted biopsy,
via the transrectal or transperineal route. The researchers propose to build such a system with
the requested bridge funding. Specifically, the research team aims to build and verify the
hardware and software for retrofitting a visualized prostate biopsy system to an ExactVu
(EV29L) micro-ultrasound probe to provide planning, guidance, and feedback during systematic
and targeted transperineal prostate biopsy. The next step in the grant is to develop and verify
the software for implementing and interfacing of the vPBXx to actual prostate biopsy equipment in
the UF Medical Plaza.

Follow on Funding: None at the time of reporting.
Collaborations: None at the time of reporting.
Journals: None at the time of reporting.

Patents: None at the time of reporting.

Grant#: 23B05 Establishing the role of aberrant splice variants as a clinical biomarker in clear
cell renal cell carcinoma

Principal Investigator: Joseph Markowitz, MD, PhD
Organization: H. Lee Moffitt Cancer Center and Research Institute, Inc.

Summary: In 2022, 99,780 cases of melanoma with 7,650 deaths are predicted in the United
States. Florida shares a major burden of this disease with 9,650 cases estimated in the state. In
the past few years, melanoma therapy has undergone a revolution with therapies that target the
immune system. However, even with these advancements in immune based therapies upwards
of 60% of people treated with single agent anti-PD-1 people will not respond. Even with
combination anti-PD-1/CTLA-4 or anti-PD-1/LAGS3, response rates only increase to 50 to 60% at
the cost of significantly increased toxicity. Thus, new strategies are needed to improve
therapeutic outcome. This project is led by a physician scientist, Joseph Markowitz, MD, PhD,
who investigates novel mechanisms that may be exploited to treat melanoma. IFx-Hu2.0 is a
therapeutic agent injected into tumors that expresses part of a bacterial protein to stimulate
immune recognition of the tumor and kill melanoma cells. IFx-Hu2.0 has been studied in murine
and equine melanoma and it stimulates an immune response to control the cancer. Based on
the preclinical work and the first-in-human trial researchers hypothesize that IFx-Hu2.0 primes
the immune response for effective immunotherapy. The specific aims of this study are: 1) utilize
results from clinical trial samples to guide murine experiments to investigate the systemic
immune response elicited by IFx-Hu2.0; 2) study how IFx-Hu2.0 alters the tumor
microenvironment to sustain the immune response; 3) study how IFx-Hu2.0 facilitates response
to anti-PD-1 and other immune therapies in its class of therapeutics (checkpoint blockade). By
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pursuing this research, research staff will gain valuable insight into the possibility of adding IFx-
Hu2.0 to checkpoint blockade therapy (anti-PD-1 or combination anti-PD-1/CTLA-4, anti-PD-
1/LAG3) in future clinical trials and the mechanisms of resistance to checkpoint blockade
therapy in melanoma patients.

Follow on Funding: None at the time of reporting.
Collaborations: None at the time of reporting.
Journals: None at the time of reporting.

Patents: None at the time of reporting.

Grant#: 23B06 Mitochondrial stress-related proteins regulate myeloid subsets in lung and
melanoma tumors

Principal Investigator: Paulo Rodriguez, PhD
Organization: H. Lee Moffitt Cancer Center and Research Institute, Inc.

Summary: The immunosuppressive tumor microenvironment (TME) orchestrated by advanced
malignancies represents a key driver for tumor progression and a challenge for the successful
development of curative immunotherapies. To date, however, the approaches to clinically block
the regulatory effects of myeloid cells in tumors are limited to myelosuppressive agents or
inhibitors that are only partially effective. Thus, alternative strategies to overcome the
immunosuppressive and pro-tumorigenic actions of myeloid cells in cancer are expected to
have a significant clinical impact. Infiltration of myeloid cells into tumors makes them exposed to
stress conditions, including hypoxia, nutrient deprivation, and elevated reactive oxygen and
nitrogen species, which trigger overactivation of endoplasmic reticulum (ER) stress. Recent
manuscripts demonstrated that maladaptive signaling by major arms of the ER stress
responses, protein kinase RNA-like endoplasmic reticulum kinase (PERK) and C/EBP
homologous protein (CHOP), impaired anti-cancer immunity by intrinsically altering the
metabolic and functional activity of myeloid cells in tumor beds. Thus, researchers hypothesize
that the chronic overactivation of PERK—CHOP provokes detrimental UPRmt in tumor-linked
myeloid cells, which results in a program that allows mitochondrial adaptation to stress and
sustains immune evasion. Researchers propose the following Specific Aims: Determine the role
of LonP1 in different myeloid subsets in tumor beds and characterize the LonP1 signalosome in
tumor-linked myeloid cells.

Follow on Funding: None at the time of reporting.
Collaborations: None at the time of reporting.
Journals: None at the time of reporting.

Patents: None at the time of reporting.

Grant#: 23B07 A Clinical Trial of Pirtobrutinib and Brexucabtagene Autoleucel in Patients with
Relapsed or Refractory Mantle Cell Lymphoma
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Principal Investigator: Michael Jain, MD, PhD
Organization: H. Lee Moffitt Cancer Center and Research Institute, Inc.

Summary: This project is to conduct a multicenter clinical trial that combines two of the most
effective known therapies for patients with relapsed or refractory Mantle Cell Lymphoma (R/R
MCL). These are pirtobrutinib, a novel non-covalent Bruton’s Tyrosine Kinase inhibitor (BTKi),
and brexucabtagene autoleucel, a cluster of differentiation 19 (CD19)-directed chimeric antigen
receptor (CAR) T-cell therapy. The primary endpoint is to improve the progression-free survival
of patients, meaning that the aim is to increase the number of patients who are free from
lymphoma and alive after these therapies. The Bankhead-Coley Award covers conduct of the
clinical trial and key correlative science conducted at the Florida sites- the University of Miami
and Moffitt Cancer Center and Research Institute, Inc. (Moffitt). The industry partner, Loxo@Lilly
is providing pirtobrutinib free of charge for the trial, and funding for conduct of the trial at
Stanford Cancer Center in California. Having three sites will allow the trial to meet enroliment
quickly in this relatively rare disease. The progress of the project is as follows: The design of the
trial is finalized and the primary endpoints with the statistical hypothesis testing parameters are
complete. The industry partner Loxo@Lilly has confirmed support and partnership and Stanford
is confirmed as a third center for patient enrollment. The trial protocol is nearing final approval.
The laboratory manual that harmonizes correlative sample collections between the three trial
sites is complete. Internally, arrangements have been made to use a shared IRB and logistics
around funding and budgeting have been discussed. The first step is submission to the
Scientific Review Committee for comments, followed by submission to the US FDA (Food and
Drug Administration) for an Investigational New Drug (IND) application. Following FDA approval,
the study will be submitted to the shared Insitutional Review Board (IRB). Once approved by the
IRB, final contracting, site initiation visits, and implementation meetings will occur, so that the
study may begin enrollment of patients. Study startup at the University of Miami and Stanford
sites will occur concurrent to Moffitt, sequenced so that protocol amendments requested by
scientific review committees at one site minimize delays in opening at other sites. The shared
IRB will allow harmonization of IRB review across the three sites.

Follow on Funding: None at the time of reporting.

Collaborations: As noted above, the project is a multicenter clinical trial. The participating
institutions are: Moffitt Cancer Center and Research Institute, Inc. (Overall PI: Dr. Michael D.
Jain), University of Miami Sylvester Comprehensive Cancer Center (Co-Pl: Jay Y. Spiegel),
Stanford Cancer Center (Site PI: Dr. Saurabh Dahiya).

Journals: None at the time of reporting.

Patents: None at the time of reporting.

Grant#: 23B08 CD3z-Independent Signaling Module for CAR-T Cell Therapies Against Solid
Cancer

Principal Investigator: Jose Guevara-Pantino, MD, PhD

Organization: H. Lee Moffitt Cancer Center and Research Institute, Inc.
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Summary: Chimeric antigen receptor (CAR) has emerged as an applicable form of therapy
against cancer. CAR consists of an extracellular domain (scFv) that is responsible for binding to
the tumor, a transmembrane domain that serves as the anchor to the T cell membrane (TM),
and an intracellular (IC) domain responsible for initiating the signaling cascade, cluster of
differentiation 3 zeta (CD3 ¢)- chain in the first CAR generation. Given the limited signaling
response in the first generation, second-generation CAR included additional domains such as
CD28, 4-1BB, or OX-40 to improve responses. Importantly, second generation CAR are
effective against liquid malignancies but ineffective against solid tumors. Thus, there is a clear
need for the improvement of CAR designs. Natural killer group 2 member D (NKG2D) is a
potent co-stimulator of TCR-signaling. However, in celiac disease, an autoimmune disease
elicited by gluten intolerance characterized by the destruction of the small intestine, upregulation
of NKG2D enables CD8 T cells to recurrently kill in a TCR-independent manner through
NKG2D. The Lab has worked on harnessing this property to induce effective anti-tumor T cell
responses. The research staff propose that NKG2D can be exploited to improve current CAR-T
cell therapies. The research team has generated a series of chimeric antigen receptors (CARS)
that recognize CD19 yet lack CD3z. These are central to this study as these receptors aid in the
development of improved forms of immunotherapy against cancer. The bypassing of CD3z is
crucial, as although it was previously believed to be necessary for the effective function of
CART cell therapies, it has also been associated with limiting factors within the therapy. Further
studies led to the conclusion that NK receptors can be used as signaling domains in CAR T
cells, eliminating the need for the CD3z chain activating domain. Researchers have observed
that human T cells expressing an anti-TRP1 (melanoma) CAR are effective at killing melanoma
cells in vitro. Next steps involve expressing the TA99 scFv (anti-TRP1) CAR in the context of
the NKG2D signaling CAR. Researchers plan to evaluate and compare it with the classical
second-generation CAR expressed in T cells.

Follow on Funding: None at the time of reporting.
Collaborations: None at the time of reporting.
Journals: None at the time of reporting.

Patents: None at the time of reporting.

Grant#: 23B09 Inherited genetic variation as a predictor of the risk of immune related adverse
events and the likelihood of clinical benefit

Principal Investigator: Ahmad Tarhini, MD, PhD
Organization: H. Lee Moffitt Cancer Center and Research Institute, Inc.

Summary: Lung cancer is the number one cause of cancer death in the US. Non-small cell lung
cancer (NSCLC) accounts for the majority (80%) of lung cancer diagnoses. NSCLC is divided
into two major sub-types, lung adenocarcinoma (LUAD) and lung squamous cell carcinoma
(LUSC). New therapeutic agents targeting major oncogenic drivers of LUAD have led to
improved response rates and patient survival. However, due to a lack of well-characterized,
validated, and therapeutically actionable oncogenic drivers, similar therapeutic advances for
LUSC have not been forthcoming. The research team has identified protein kinase C iota
(PRKCi) as an oncogene that drives LUSC tumorigenesis, characterized critical PKCi-
dependent oncogenic signaling mechanisms that drive LUSC tumor growth, and identified and
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characterized a PKCi inhibitor, Auranofin (ANF), that shows clinical promise for treatment of
LUSC. More recently, the research team discovered that PKCi creates and maintains a highly
immune suppressive tumor microenvironment (TME) that confers resistance to a-PD-1 in a
genetically engineered mouse model (GEMM) of LUAD. The research team recently developed
the first GEMM of PKCi-driven LUSC with which to directly assess the role of PKCi in LUSC
immunity. Based on the published and preliminary data, the researchers hypothesize that: PKCi
promotes an immune suppressive TME that confers resistance to a-PD-1 in LUSC; drugs
targeting PKCi signaling, either alone or in strategic combination, will sensitize LUSC tumors to
a-PD-1; and PRKCI CNG, elevated PKCi expression and/or PKCi-dependent signaling
intermediates will be useful predictive biomarkers of response of human LUSC tumors to a-PD-
1. These hypotheses will be tested through completion of three interrelated specific aims. First,
characterize the immune TME, identify PKCi-dependent immune suppressive signaling
mechanisms, and assess a-PD-1 response in the newly developed GEMM of PKCi-driven
LUSC. Second, evaluate the ability of drugs targeting PKCi immune suppressive signaling to
sensitize PKCi- dependent LUSC tumors to a-PD-1. Finally, assess whether PKCi-related
biomarkers predict response to a-PD1 in human LUSC tumors. Successful completion of these
aims will enhance the understanding of PKCi-mediated immune suppression and a-PD-1
resistance in LUSC, develop novel therapeutic approaches to improve response of LUSC to a-
PD-1, and identify better predictive biomarkers of a-PD-1 response in human LUSC patients.
Clinical translation of key findings will be facilitated by the active clinical development of the
PKCi inhibitor ANF.

Follow on Funding: None at the time of reporting.

Collaborations: None at the time of reporting.

Journals: None at the time of reporting.

Patents: None at the time of reporting.

Grant#: 23B10 Restoring FZR1 Tumor Suppressor Function in Human Cancers
Principal Investigator: Lixin Wan, PhD

Organization: H. Lee Moffitt Cancer Center and Research Institute, Inc.

Summary: The objectives of this project are to characterize the role of fizzy-related
protein homolog (Fzrl) gene as a tumor suppressor in breast cancer and possibly other
types of human cancers. The hypothesis is that Fzrl is suppressed by targetable
enzymes in the tumor cells, and it is highly actionable to restore its tumor suppressor
function by inhibiting these enzymes. Research staff have started to generate the
reagents necessary for the proposed experiments. Genetically modified breast cancer
cell lines have been made to either delete the Fzrl gene, or ectopically express a Fzrl
mutant that could change its function in tumor cells. Furthermore, a gene targeting
vector to express a Fzrl mutant was also made, this vector will be used to target the
Fzrl gene in the mouse. Research staff found that the mice with Fzrl-deleted in their
epithelial cells developed breast tumors. These tumor samples are being analyzed by
histological assays to determine their breast cancer subtype. Research staff are also
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preparing the samples for proteomic analysis of how the restoration of the tumor
suppressor function of Fzrl alters the proteome in triple-negative breast cancer cells.

Follow on Funding: None at the time of reporting.

Collaborations: Professor Branko Stefanovic, Florida State University, an expert in collagen
synthesis biology.

Journals: None at the time of reporting.
Patents: None at the time of reporting.

Grant#: 23B11 Modulating dendritic cell (DC) polarization and biology with L-fucose to enhance
DC vaccine efficacy

Principal Investigator: Eric Lau, PhD
Organization: H. Lee Moffitt Cancer Center and Research Institute, Inc.

Summary: Despite reports of remarkable efficacy of immunotherapies in patients with
immunologically “hot” tumors types (e.g., melanoma), those with immunologically “cold” tumors
(e.g., breast cancer (BC)) do not generally exhibit significant upfront responses to
immunotherapies. As immunotherapies act by harnessing a patient’s immune system to destroy
their tumors, lack of efficacy can be attributed to low numbers of immune-stimulating, tumor-
suppressing immune cells or high numbers of immune-suppressing, tumor-promoting immune
cells inside breast tumors. Effective anti-tumor immune responses occur when the former
functionally overcome the latter. Myeloid cells are immune cells that can dramatically shape the
immunostimulatory vs. immunosuppressive landscape in tumors. The ability to boost tumor-
suppressive functions while inhibiting tumor-promoting functions of myeloid cells would be a
significant advance in the treatment of cancer; however, there are yet to be effective, specific,
and safe methods to do so. The research staff recently discovered that the dietary sugar L-
fucose (LF) can potently suppress tumors, in part via this exact powerful dual-action effect:
simultaneously blocking the immunosuppressive capacity of myeloid cells while triggering
myeloid maturation into an immunostimulatory subtype of dendritic cell (DC) known as
monocyte-derived DCs (moDCs) in breast and melanoma tumors. L-fucose is the first non-toxic
dietary agent, to common knowledge, that can be used to stimulate anti-tumor myeloid function
and has significant implications for enhancing an emerging immunotherapy called “dendritic cell
vaccine” (DCV), which leverages the anti-tumor power of DCs. In DCV, DCs are extracted from
a patient’s tumor, expanded, optimized, and re-infused back into the patient. When successful,
DCVs can provide durable anti-tumor immune responses and relapse-free survival. However,
efficacy rates of DCVs are limited to subsets of BC patients. Poor responses are associated
with low tumor infiltration with DCs, and suboptimal ex vivopropagation and function of moDCs,
a main type of DC used for DCV. Overcoming these hurdles is an urgent clinical needed. The
researchers propose to determine how LF regulates myeloid/DC biology and how it might be
used to improve DCV efficacy. The research team will implement a series of cutting-edge
approaches. The research team expects these discoveries to advance the understanding of
myeloid/DC biology and to inform how LF might be used to enhance DCV and outcomes for
patients with BC and other cancers.

Follow on Funding: None at the time of reporting.
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Collaborations: None at the time of reporting.

Journals: None at the time of reporting.

Patents: None at the time of reporting.

Grant#: 23B12 Cutting Fuel Lines to Ras Driven Cancers with Marine Natural Products
Principal Investigator: Esther Guzman, PhD

Organization: Florida Atlantic University

Summary: The overarching goal of this project is to discover marine natural products from the
Harbor Branch Oceanographic Institute (HBOI) genetically encoded secondary metabolite
library that can function as potential therapies targeting macropinocytosis and autophagy in
Ras-driven cancers. Mutations in the oncogene Ras can accelerate tumor initiation and
progression. Ras-driven tumors have developed unique ways to provide nutrients to the growing
tumor. Macropinocytosis is a process by which the cell membrane ruffles to trap fluid (and
nutrients within that fluid) by creating vesicles that are then internalized and processed by
lysosomes. Macropinocytosis provides nutrients to tumors leading to their growth and resistance
to current drugs. Autophagy is a normal cellular process activated upon low nutrient conditions
to break down unnecessary or damaged proteins and cellular organelles into building blocks
such as amino acids that can be used for new biomolecule synthesis and/or energy production.
In cancer, once a tumor exists, autophagy has been shown to provide nutrients that promote
tumor growth, chemoresistance, and survival. Early studies suggest that blocking these
processes can inhibit tumor growth and provide novel modalities for treating Ras-driven
cancers, which include pancreatic, triple negative breast, lung, and colon cancers. Natural
products are an important source of new drugs. In nature, both sponges and corals depend on
macropinocytosis as a source of nutrients and Cnidaria use autophagy to respond to starvation
and stress. It can be envisioned that production of natural products that impact these pathways
may have evolutionary advantages, Manzamine A, a marine sponge derived compound, can
block autophagy and decrease tumor volume in animal models of pancreatic cancer. The
researchers hypothesize that additional marine natural products that modulate autophagy
and/or macropinocytosis can be discovered from the HBOI library. Researchers will identify
these compounds through using phenotypic high content imaging assays to identify materials
for their ability to modulate autophagy and/or macropinocytosis, identifying the active natural
products using bioassay-guided fractionation and spectroscopic methods, and beginning to
characterize the utility of the compounds discovered through confirmatory secondary assays.
Successful completion of these Aims will lead to the identification of compounds with the
potential to be further developed into clinically useful agents for the treatment of Ras-driven
cancers.

Follow on Funding: None at the time of reporting.
Collaborations: None at the time of reporting.
Journals: None at the time of reporting.

Patents: None at the time of reporting.
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Grant#: 23B13 Translational Utility of Tumor-Derived FGF19 in a Novel Blood-Based Endocrine
Suppression Approach

Principal Investigator: Deborah A. Altomare, PhD
Organization: University of Central Florida

Summary: Although breast and colorectal cancers are treatable when caught early, advanced
tumors are highly lethal emphasizing the importance of routine screening. In fact, screening is
the best predictor of survival with continued reduction in incidence and mortality stemming from
enhanced screening compliance. However, shortcomings in screening become more apparent
when health disparities are considered, as screening uptake and adherence closely depends on
healthcare accessibility. There is a strong incentive to explore more accessible approaches to
enhance screening. Blood-based testing represents an appealing and relatively less expensive
option, although such tests have been limited by a lack sensitive and specific serum markers
that are able to pinpoint malignancy from a single reading. The researchers propose a novel
two-stage blood test to detect the enteroendocrine protein Fibroblast Growth Factor 19
(FGF19). This group has identified that FGF19 demonstrates unique characteristics that make it
an attractive serum marker for this concept. The overarching hypothesis is that cancer-derived
FGF19 in the context of a two-step suppression-based test predicated on differentiating
between normal and elevated FGF19 levels is more accurate at detecting tumors than a
conventional single step test. Objectives are to assay thresholds, endocrine effects of malignant
FGF19, and its translational potential as a novel screening marker. Researchers will utilize
human cancer cells and patient samples to test for aberrant FGF19 expression and secretion,
and determine whether abnormal FGF19 levels are found in the blood and tumors of CRC
and/or breast patients. Researchers will then use animal models with tumors derived from
human tumor cells to test blood levels and levels of malignant FGF19, and to profile systemic
tissues for pharmacokinetic response to FGF19. Researchers will also use a pre-clinical mouse
model of CRC to test FGF19’s translational potential as a screening marker via the proposed
two-step suppression test. Successful outcomes from this proposal will provide significance for
FGF19 as a novel cancer blood marker and justifiy further development of the two-stage
suppression test for detecting types of cancer in a clinical context. These findings will provide
rationale for assessing the clinical impact of FGF19 as a blood marker for screening and/or
monitoring of breast cancer and/or CRC progression in patients, and for detection of other
FGF19 positive cancers that do not have non-invasive screening options.

Follow on Funding: None at the time of reporting.

Collaborations: None at the time of reporting.

Journals: None at the time of reporting.

Patents: None at the time of reporting.

Grant#: 23B14 Potentiating Immunotherapies via Polyamine Blocking Therapy
Principal Investigator: Otto Phanstiel, PhD

Organization: University of Central Florida
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Summary: The objective of the project is to potentiate existing immunotherapeutics like PD1
inhibitors using polyamine blocking therapy. Polyamines (putrescine, spermidine and spermine)
are low molecular weight aliphatic amines, which are mostly charged at physiological pH.
Polyamines play many roles in cells including key roles in regulating translation, transcription,
chromatin remodeling and immune privilege. Indeed, many cancer types upregulate polyamine
biosynthesis and import in an effort to increase their supply of the native polyamines needed for
growth. Spermine is made from spermidine via the activity of spermine synthase (SMS) and
spermine can be secreted to generate local immune privilege surrounding the tumor. Polyamine
blocking therapy (PBT) involves using a combination therapy of a polyamine biosynthesis
inhibitor like difluoromethylornithine (DFMO) and a polyamine transport inhibitor (PTI). These
two agents (DFMO+PTI) cause polyamine depletion as both polyamine biosynthesis and
transport are blocked. This in turn leads to lower levels of the native polyamine spermine.
Lowering the levels of the natural immune suppressant spermine provides an opportunity to
boost the efficacy of immunotherapeutics. The idea is that human cancers use their high
polyamine content to make spermine which is secreted to protect them from the immune
system. This is actually a fetal strategy, where the fetus is protected from maternal antibodies
via sustained levels of spermine in the amniotic fluid. Research staff hypothesize that certain
cancers are using this fetal strategy to avoid immune clearance. Immunotherapies have failed in
many human cancers and the hypothesis is that immunotherapies will continue to fail until the
spermine shield is addressed. This project seeks to provide a solution to this clinical problem by
developing a combination therapy of PBT and an immunotherapeutic. The PBT will lower the
spermine shield and the immunotherapeutic will potentiate the immune repsonse to help clear
the tumor. Several methods will be used including organic synthesis of the PTI agents, HPLC
determination of polyamine levels inside cells, cell culture methods, histology, immune cell
profiling and animal models of human cancers to assess how well the combination therapies
work in vivo. A success here could provide new hope in the form of a combination therapy which
converts recalcitrant tumors into responsive tumors by lowering the natural spermine shield.

Follow on Funding: None at the time of reporting.

Collaborations: None at the time of reporting.

Journals: None at the time of reporting.

Patents: None at the time of reporting.

Grant#: 23B15 Notchl selective targeting to overcome immunotherapy resistance

Principal Investigator: Barbara Bedogni, PhD

Organization: University of Miami

Summary: Immunotherapy has made great strides in the treatment of several cancers, most of
all melanomas. The combination of the immunocheckpoint inhibitors (ICIs) pembrolizumab or
nivolumab with ipilimumab, is standard of care for advanced melanoma. With this combination
the five-year survival rate is 50% However, the combination therapy can be highly toxic and still
does not provide efficacy for half the patient population whose melanomas are resistant. A main
caveat for immunotherapy success is the presence of an ideal tumor immune microenvironment

(TiIME) in which tumor cells reside. This TiIME is enriched in anti-tumorigenic immune cells, such
as cluster of differentiation 8 (CD8)+T cells, and an overall “inflamed” condition with the
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presence of molecules such as Interferon-gamma, that can activate CD8+T cells to fight the
tumor cells. However, patients that do not respond to ICIs (hon-responders), tend to present a
so called “cold” TIME, which is depleted of such factors and cells and enriched in cells and
molecules that instead favor tolerance, a condition that promotes tumor development and
progression. Thus, ways to favor an “inflamed” TiIME in melanoma would promote
immunotherapy efficacy by sensitizing non-responders to the treatment. The researchers plan to
do so by using a novel anti Neurogenic locus notch homolog protein 1 (Notchl) antibody
researchers have produced. Notchl is an evolutionarily conserved molecule that controls key
pathways involved in embryogenesis and adult tissue repair. In hormal adult tissue Notchl
levels are usually low, however, several cancers highjack the Notchl pathway to gain growth
and survival advantages. In melanoma, researchers have previously shown that 60% of tumors
express high levels of active Notchl. Importantly, the research staff showed that Notchl not
only promotes tumor intrinsic features such as growth and survival; but it also hinders the
inflamed TIME. High levels of Notch are in fact associated with non-responders to ICIs. Thus,
the researchers propose to specifically target Notchl to induce an inflamed TiME to increase ICI
efficacy against melanoma and revert resistance. The data shows that the anti-Notchl antibody
is very selective towards Notchl without interfering with other Notch factors, causes melanoma
cell death with no deleterious effects on normal cells, is not toxic in vivo, delays melanoma
tumor growth, and promotes an “inflamed” TME enriched in CD8+ T cells and molecules, such
as Interferon-gammea, that promote CD8+ T cells anti-tumor activity. Goals of this proposal are
to determine the efficacy of anti-Notchl antibody in combination with immunotherapies,
administered either alone or in combination in responders and non-responders melanoma
mouse models, investigate the anti-tumor mechanisms that Notchl neutralization exerts both on
the tumor cells specifically, as well as on the TIME, address the prognostic potential of Notchl
in melanoma patients. The overarching goal of this proposal is to identify novel therapeutic
modalities to improve the efficacy of immunotherapy for metastatic melanoma patients and
therefore their survival.

Follow on Funding: None at the time of reporting.
Collaborations: None at the time of reporting.
Journals: None at the time of reporting.

Patents: None at the time of reporting.

Grant#: 23B16 Next-Generation Biomedical Big Data Platform for Cancer Research and
Collaboration Across Florida

Principal Investigator: Stephan C. Schurer, PhD
Organization: University of Miami

Summary: Cancer research has increasingly become data-driven: the advent of high-
throughput multi-omics technologies has led to the generation of large volumes of diverse
biomedical data and has transformed cancer research into a computationally demanding
science. This large-scale generation of biomedical data necessitates new strategies for efficient
data management and analysis, to accelerate the development of next-generation precision
medicine solutions, including cancer prevention strategies and new targeted treatments.
Additionally, current cancer health disparities based on race, ethnicity, and socioeconomic
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status could be reduced if available data were better utilized. A significant need exists for
computational infrastructures that will permit such integrative analyses, and Florida cancer
researchers would benefit from such a platform. In the proposed research infrastructure project,
researchers will enhance and deploy the Big Data bioinformatics platform across six Florida
research institutions to advance cancer research and precision medicine. The foundation for this
state-wide infrastructure will be the Sylvester Data Portal (SDP, https://sdp.miami.edu), the
internal bioinformatics platform developed at the Sylvester Comprehensive Cancer Center
(SCCC) facilitating the processing, findable, accessible, interoperable and reusable (FAIR) data
management, bioinformatics analysis, secure sharing, and long-term storage of preclinical and
clinical data generated at SCCC, while adhering to Florida state law and federal privacy
regulations. The first aim of the project will involve creating the regulatory and data privacy
framework that will govern the state-wide cancer research network. The second aim will
establish and deploy a cancer research bioinformatics infrastructure across the six collaborating
Florida institutions by expanding the Sylvester Data Portal. To facilitate the rapid development
and deployment of new functionalities and bioinformatics tools across the Florida organizations,
researchers will develop a Software Development Kit (SDK) that will enable researchers to
create customized applications integrated with the data ecosystem. In the third aim, researchers
will demonstrate the potential of this novel research infrastructure to accelerate cancer research
by integrating and harmonizing diverse biomedical datasets and deploying novel bioinformatics
capabilities across this Florida research network. Additionally, bioinformatic resources to
mitigate existing health disparities in cancer treatment and outcomes will be developed. Via this
novel research informatics platform, resources will be shared among the collaboration network,
and selected resources will also be shared with the broader cancer research community. The
proposed research infrastructure platform will be a valuable asset to enhance Florida’s cancer
prevention and treatment strategies, and precision medicine landscape, and establish new
commercialization opportunities.

Follow on Funding: None at the time of reporting.
Collaborations: None at the time of reporting.
Journals: None at the time of reporting.

Patents: None at the time of reporting.
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Appendix B: William G. "Bill" Bankhead, Jr.,
and David Coley Cancer Biomedical Research Program
Fiscal Year 2022-2023 Active Grants
Funded Fiscal Year 2021-2022

Follow-
Grant # Organization Principal Investigator End Date ooz Patents Publications
Funding
22B01 H. Lee Moffitt Cancer Center and Research Institute, Inc. Susan Vadaparampil, PhD $1,424,806.00 9/30/26 No No No
22B02 H. Lee Moffitt Cancer Center and Research Institute, Inc. Eric K. Lau, PhD $573,000.00 11/30/25 No No No
22B03 H. Lee Moffitt Cancer Center and Research Institute, Inc. Jose R. Conejo-Garcia, MD, PhD $1,432,499.00 9/30/26 Yes No No
22B04 Relinquished
22B05 H. Lee Moffitt Cancer Center and Research Institute, Inc. Joseph Kissil, PhD $573,000.00 3/31/25 No No No
22B06 H. Lee Moffitt Cancer Center and Research Institute, Inc. Brandon Manley, MD $716,250.00 9/30/26 No No No
22B07 H. Lee Moffitt Cancer Center and Research Institute, Inc. Vincent Luca, PhD $573,000.00 3/31/25 No No No
22B08 Mayo Clinic Jacksonville E. Aubrey Thompson, PhD $573,000.00 3/31/25 No No Yes
22B09 Nova Southern University Dmitriy Minond, PhD $573,000.00 3/31/25 No No No
22B10 University of Florida Jonathan Licht, MD $573,000.00 3/31/25 Yes No No
22B12 University of Miami Antonio Barrientos, PhD $573,000.00 3/31/25 No No No
22B13 University of Miami Jonathan Schatz, MD $573,000.00 3/31/25 No No No
22B14 H. Lee Moffitt Cancer Center and Research Institute, Inc. Alvaro Monteiro, PhD $200,000.00 5131124 No No No
1. Grant#: 22B01 HPV MISTICS: HPV Multilevel Intervention Strategies Targeting Immunization in

Community Settings
Principal Investigator: Susan Vadaparampil, PhD
Organization: H. Lee Moffitt Cancer Center and Research Institute, Inc.

Summary: Human Papillomavirus (HPV) vaccination is a safe and effective strategy to reduce
multiple cancers. Men and women in Florida suffer from HPV-related cancers at higher rates
than the nation; yet only 56% of 13-17-year-olds are up to date with HPV vaccination,
representing a significant missed opportunity to reduce HPV-related cancer. Evidence-based
strategies to improve HPV vaccine rates exist but Florida physicians’ use of these strategies is
low. Utilizing an innovative partnership with Health Choice Network (HCN), this project features
a Hybrid Type 1 effectiveness-implementation, stepped-wedge randomized controlled trial
design assessing effectiveness of HPV Multilevel Interventions Strategies Targeting
Immunization in Community Settings (HPV MISTICS) in federally qualified health centers
(FQHCs). HPV MISTICS uses interventions at provider, parent, and system levels. The provider
intervention is a one-hour online training led by a Physician Educator on how to utilize the
Announcement Approach (presumptive recommendation) to recommend adolescent
vaccinations. The parent intervention includes a pre-visit HPV vaccine notification postcard. The
system intervention involves training a Vaccine Champion in each FQHC on use of Florida’s
statewide immunization registry (Florida SHOTS) to monitor HPV rates, generate individual
monthly reports for providers on their patient panel’s HPV vaccination uptake, and implement
reminder/recall to notify patients about HPV vaccine doses. The proposed aims are to test
whether HPV MISTICS increases HPV vaccine initiation and completion rates in adolescents
aged 11-17, explore covariates of intervention effects, and explore equity of implementation
outcomes and identify implementation barriers and facilitators. The study team has gained
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approval by H. Lee Moffitt Cancer Center and Research Institute, Inc. Scientific Review
Committee and Institutional Review Board and have begun conducting regular meetings and
with study partner, HCN. HCN has assisted in identifying which of their FQHC systems will
participate. Seven FQHCs are confirmed, with one more pending approval by the FQHC’s
Scholarly Activity Committee. HCN has shared baseline HPV vaccination rate data with the
study team. The research team has begun compiling evidence-based content to be included in
HPV Vaccine Champion trainings and are working to draft preliminary Vaccine Champion
training slides and materials.

Follow on Funding: None at the time of reporting.
Collaborations: None at the time of reporting.
Journals: None at the time of reporting.

Patents: None at the time of reporting.

Grant#: 22B02 The trouble with testosterone: delineating how androgen drives melanoma
invasiveness and metastasis via fucosylation-regulated cellular adhesion

Principal Investigator: Eric K. Lau, PhD
Organization: H. Lee Moffitt Cancer Center and Research Institute, Inc.

Summary: Melanoma, one of the deadliest cutaneous malignancies, can rapidly spread and
evade the immune system. Survival probabilities plummet once melanomas metastasize from
the primary tumor site. Incidence and mortality rates for melanoma are historically higher for
men than women, with around 50% more new cases and twice the lethality in men in the United
States in 2020. Although underlying mechanisms are unclear, melanomas can express
androgen receptor (AR) and respond to androgen, which elicits tumor-promoting effects. Thus,
the therapeutic inhibition of AR represents an attractive and potentially paradigm-changing
treatment strategy for melanoma, given the availability of clinically approved AR antagonists
(ARASs) for prostate cancer. However, ARAs are not without significant quality-of-life-
compromising effects. Unfortunately, there is a lack of mechanistic insight and specific
biomarkers that are essential for delineating which patients would benefit from administration of
ARAs and what therapeutic modalities might be enhanced by co-administration of ARAs. Thus,
elucidation of androgen-/AR-regulated mechanisms of melanoma biology is urgently needed. In
this proposal, researchers will elucidate a novel, key molecular mechanism underlying
androgen/AR-stimulated melanoma invasiveness and metastasis. The research team recently
discovered a connection between sex and melanoma fucosylation, the modification of proteins
with the sugar L-fucose (L-fuc). Fucosylation can promote or suppress tumors—divergent
functions that are dictated by 13 tumor-promoting or tumor-suppressing fucosyltransferases
(FUTs). In melanomas in men, global fucosylation is reduced. The research team found that
androgen/AR reduces global fucosylation levels while increasing a form of fucosylation
mediated by tumor-promoting FUT4, potently driving melanoma invasiveness. In this
application, researchers will test the hypothesis that androgen/AR drives melanoma
invasiveness by inducing FUT4-mediated regulation of AJs. In this grant, researchers propose
to: (i) delineate how AR-FUT4 regulates AJs and invasiveness and how that contributes to
melanoma metastasis, and (ii), assess how this insight can be leveraged as
diagnostic/predictive biomarkers and to enhance targeted and immunotherapies.
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Follow on Funding: None at the time of reporting.
Collaborations: None at the time of reporting.
Journals: None at the time of reporting.

Patents: None at the time of reporting.

Grant#: 22B03 Heterogeneity of metastatic small cell lung cancer; implications for the design of
effective
immunotherapies

Principal Investigator: Jose R. Conejo-Garcia, MD, PhD
Organization: H. Lee Moffitt Cancer Center and Research Institute, Inc.

Summary: Small Cell Lung Cancer (SCLC) continues to be a major area of study in recent
years at Moffitt Cancer Center and Research Institute, Inc. (Moffitt). The original proposal
remains focused on three key aims: (1) Define the Immunogenic Intra- and Inter-Tumor
Heterogeneity of human small cell lung cancer. (2) Elucidate the Trajectory of Differentiation of
tumor-reactive T cells in small cell lung cancer. (3) Design Cellular Therapies that target
heterogenous metastatic disease. The research team has made significant progress with
completion of ribonucleic acid (RNA)-Sequencing and deoxyribonucleic acid (DNA) sequencing
of small cell lung cancer samples from different metastatic masses sourced from autopsies of
SCLC patients. The data that the researchers harvested and continue to analyze is pivotal to
the future steps of the study to define the heterogeneity of SCLC and identify novel therapeutic
targets. A few significant immunotherapeutic targets have emerged, and the research team is
continuing to pursue these targets in the coming year. Among these targets that researchers are
considering pursuing further, the team is most excited about ADAM20, transmembrane Protein
191C (TMEM191C), and taste receptor type 2 member 13 (TAS2R13). The research team is
targeting these surface-expressed proteins for further development of single-chain variable
fragments (scFvs) and novel CAR-T targets. Researchers are continuing to evaluate variability
in areas of immune infiltration, specifically planning for development of CAR-T targets with both
alpha/beta and gamma/delta T Cells. A significant thrust area is the examination of
gamma/delta T cells from SCLC samples and other cancer types including non-small-cell lung
carcinoma (NSCLC) and high grade serous ovarian cancer. As researchers better understand
the behavior and composition of these cells, the aim is to refine and develop the most effective
therapeutic strategies. As research moves into the next phase, the hope is to continue to collect
samples and translate laboratory findings into effective therapeutic strategies with long term
plans for testing and validating in clinical settings, to improve outcomes for patients with SCLC.

Follow on Funding: Conejo-Garcia, J, Perez, B, PI, NIH-NCI R01, 04/01/2023 - 03/31/2028.
Total Funds Requested: $2,833,921. Submission Date: 06/05/2022. Pending.

Collaborations: None at the time of reporting.

Journals: None at the time of reporting.
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Patents: None at the time of reporting.

Grant#: 22B05 Establishing the functional differences between variant oncogenic KRAS alleles
and identification of allele-selective inhibitors

Principal Investigator: Joseph Kissil, PhD
Organization: H. Lee Moffitt Cancer Center and Research Institute, Inc.

Summary: Current treatment strategies for lung cancer are dependent on tumor subtype and
stage. Despite recent progress in treatment, the five-year survival rate for non-small cell lung
cancer (NSCLC) is 24%. One of the most promising directions in treatment for lung cancer has
been the development of targeted therapies that are designed to target specific molecular
alterations in proteins that are required for the growth and/or survival of tumor cells. These
therapies stem directly from research efforts aimed at understanding the molecular mechanisms
that drive lung tumorigenesis. In a recent example, drugs the research team developed to target
Kirsten rat sarcoma (KRAS) G12C, which is an oncogenic mutation found in 13% of NSCLC
patients. Clinical trials are currently underway to assess the use of KRASG12C inhibitors as
single agents and in combination with other drugs. The development of KRASG12C inhibitors
has raised the possibility that other oncogenic alleles of KRAS could be targeted. Moreover,
several lines of evidence suggest that different KRAS alleles are associated with distinct clinical
behaviors and responses to treatment. Researchers’ long-term goals are to understand the
functions of different KRAS alleles and identify specific vulnerabilities that can be exploited for
therapeutic gain. Towards this goal, researchers will focus on mutations in KRAS using a newly
developed allelic series of isogenic lung adenocarcinoma cells. The term “isogenic” refers to the
fact that the cell lines being used differ only in the status of KRAS, thus removing other
confounding factors. The isogenic cells panel will allow researchers to carefully characterize and
compare the effects of these mutations at a cellular level and follow changes in the signaling
events downstream of the different oncogenic KRAS alleles in the isogenic cells. Over the past
year, the researchers have been characterizing how the different alleles confer differences in
rates of proliferation in the cells. Researchers also found changes in the molecules that relay
the effects of the mutated KRAS protein in the cells. With these early discoveries the research
team is moving forward as planned with a more extensive analysis using novel transcriptomic
and proteomic approaches.

Follow on Funding: None at the time of reporting.
Collaborations: None of at the time of reporting.
Journals: None at the time of reporting.

Patents: None at the time of reporting.

Grant#: 22B06 Establishing the role of aberrant splice variants as a clinical biomarker in clear
cell renal cell carcinoma

Principal Investigator: Brandon Manley, MD

Organization: H. Lee Moffitt Cancer Center and Research Institute, Inc.
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Summary: Since the start of the study in April 2022 the researchers have made significant
progress in executing the outlined proposal. The research study is seeking to investigate the
possible role of unique splice variants present in the ribonucleic acid (RNA) of patients with
kidney cancer, specifically clear-cell renal cell carcinoma, as a clinical biomarker. Over the last
15 months the researchers have been able to accrue a total of 88 patients with clear-cell renal
cell carcinoma for the study. For a subset of the samples thus far the research team have begun
extracting RNA to determine the best methods for each sample type (i.e. blood, tumor, urine).
During this process the researchers have conducted quality control experiments to minimize
noise from nonspecific deoxyribonucleic acid (DNA) and RNA nucleotides that may convolute
detection of the specific RNA splice variant targets. The researchers have adjusted its protocol
to enrich the RNA extraction for downstream analysis.The research staff have also begun
testing the sample RNA using a platform called nCounter that allows the research team to
specifically quantify splice variant targets in the patient samples. Initial use of this platform as
testing assay has allowed the research team to optimize conditions for analysis of this data to
increase the sensitivity and specificity of the assay. Researchers have conducted two rounds of
testing each with 12 patients’ samples thus far. The first round was done with patient’s blood
before surgery along with the patient’s matched clear-cell renal cell carcinoma tumor. The goal
is to identify a robust "signal” for each respective RNA splice variant and the variance of each
spice variant across a set of six patients with proven clear-cell renal cell carcinoma. This assay
also allowed the research team to begin optimization of its bioinformatics analysis for data
obtained from this platform. The second round of testing involved primarily using healthy
controls so that researchers could identify baseline levels of detection for each splice variant
among patients without a diagnosis of clear-cell renal cell carcinoma. These results have served
the purpose of helping the research team establish the expected "noise" that may be anticipated
among all patient samples used for this study. Learning from these two initial rounds of testing
on the nCounter platform, the researchers have further optimized a larger panel of 48 patients’
samples including matched blood and tumor samples before and after surgery (three samples
per patient) to begin looking at patient-specific profiles for the splice variant RNA targets. This
experiment is currently underway.

Follow on Funding: None at the time of reporting.

Collaborations: None of at the time of reporting.

Journals: None at the time of reporting.

Patents: None at the time of reporting.

Grant#: 22B07 Structure-guided engineering of LAG3 immunomodualtory function

Principal Investigator: Vincent Luca, PhD

Organization: H. Lee Moffitt Cancer Center and Research Institute, Inc.

Summary: The goal of this proposal is to determine how the cancer drug target, Lymphocyte
Activation Gene 3 (LAG3), prevents the immune system from killing tumors. Under normal
conditions, LAG3 functions like an “off-switch” that prevents the immune system from
overreacting to an infection. However, melanoma cells often hijack LAG3 to turn off T cells and

evade clearance by the immune system. The United States Food and Drug Administration
(FDA) recently approved the LAG3 inhibiting antibody, realtime, for the treatment of advanced
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melanoma, ushering in a new wave of efforts to generate the maximally effective LAG3-
targeting drugs. In this proposal, the research team is pursuing three aims to try and accelerate
the development of new LAG3-basd therapies. The first aim is to visualize how LAG3 proteins
on the surface of T cells interacts with tumor cells on the atomic scale. The second goal is to
identify vulnerabilities in the LAG3 molecule that can be targeted with inhibitory antibodies. The
third goal is to engineer LAG3 “decoy” proteins that can block the function of naturally occurring
LAGS3. During the first year of funding, the research team made progress on all three aims. For
the first aim, a major challenge was the isolation of purified LAG3 proteins bound to tumor
molecules. To solve this problem, the team used molecular engineering to tether LAGS3 to its
binding partner, Major Histocompatibility Complex Il (MHCII). These engineered molecules will
mimic the interaction that occurs between LAG3 on T cells and MHCII on tumor cells.
Subsequent microscopy studies revealed that the LAG3-MHCII complex was flexible and will
require further stabilization for optimal imaging. Once the complex is fully stabilized, the team
will determine a near-atomic resolution structure to identify “hot spots” on the LAG3 molecule
that can be targeted with drugs. For the second Aim, the team isolated a panel of nine
miniaturized antibodies (called nanobodies) that bind to LAG3. The nanobodies each bind to
different regions of the LAG3 molecule and may have unique therapeutic properties depending
on the site nanobodies recognize. The team’s next goal is to test how these nanobodies block
the ability of LAG3 to turn T cells “off”. Once the most potent nanobodies are identified, the team
will map the binding site on LAGS to identify a key vulnerability that can be exploited in drug
development. For the third Aim, the team engineered mutant LAG3 proteins that bind to MHCII
more tightly than natural LAG3. These LAG3 decoys were synthesized and are currently being
tested for their ability to affect immune cell function. Future studies will assess how strongly the
decoys block LAG3 and will closely examine the effect of the decoys on immune cell function.

Follow on Funding: None at the time of reporting.
Collaborations: None of at the time of reporting.
Journals: None at the time of reporting.

Patents: None at the time of reporting.

Grant#: 22B08 Spatial analysis of the immune landscape of stage 4 triple negative breast
cancer

Principal Investigator: E. Aubrey Thompson, PhD
Organization: Mayo Clinic Jacksonville

Summary: Triple negative breast cancer (TNBC) is an aggressive disease with a high mortality,
particularly in young women and women of African/American descent. It is understood that there
is an immune component to therapeutic response in TNBC, but the fundamental principles that
impinge on interaction between host immune cells and tumor cells are largely unknown. This is
a matter of considerable clinical significance, since almost all TNBC patients are treated with
immune checkpoint inhibitors (pembrolizumab). Only a subset of TNBC patients benefit from
this treatment, which is expensive, and which has significant side effects. The unmet clinical
needs are therefore to identify patients who are likely to benefit from this treatment and to
understand why most patients do not respond. Such an understanding is critical to the
development of novel therapeutic strategies to overcome resistance to immune checkpoint
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inhibitor therapy. The team is developing and deploying novel, cutting edge single cell spatial
transcription profiling technology (NanoString CosMx Spatial Molecular Imaging) to explore the
relationship between clinical phenotype (i.e., therapeutic response) and the number, types,
activities, and locations of immune and other cell types within TNBC tumors. An initial analysis
indicated that outcome was closely linked to the process known as antigen presentation. This
process is central to the mechanism whereby immune cells recognize and kill tumor cells, and
the team’s published data reveal that tumor cells in some patients are defective in this process,
thereby precluding their recognition by the host immune system. During the first year of this
study, the team has used CosMx technology to interrogate an initial subset of TNBC tumors with
a view towards identifying the key antigen-presenting cells and quantifying all relevant immune
cells that are interacting with tumor cells in a manner that might influence tumor cell antigen
presentation. Preliminary data strongly suggest that tumor cell antigen presentation (and
therapeutic outcome) is primarily dependent upon a subset of rare plasmacytoid dendritic cells
(pDCs). The goals in the second grant year include orthogonal validation of the role of antigen
presentation as a biomarker for predicting response to standard of care immune checkpoint
inhibition, confirmation of the role of pDCs in antigen presentation and therapeutic response,
and identification of additional features that are associated with therapeutic response and might
therefore inform the mechanism of therapeutic resistance and/or offer attractive targets for
alternative therapies.

Follow on Funding: None at the time of reporting.

Collaborations: Dr. Malu Tansey, University of Florida, is collaborating with the research team
on a project related to the immune architecture of inflammatory bowel disease. More relevant to
the aims of the Bankhead-Coley Cancer Research Program (Bankhead) grant, the researchers
have initiated a collaboration with a group of investigators at Emory University Medical School.
Headed by Dr. Zachary Buchwald, this group has a cohort of TNBC samples treated with
pembrolizumab. Researchers have agreed to analyze these samples, which will provide an
outstanding validation cohort for the Bankhead studies. The ability to validate the findings in an
independent sample cohort adds tremendous power to the analyses.

Journals: Carter JM, Chumsri S, Hinerfeld DA, et al. Distinct spatial immune microlandscapes
are independently associated with outcomes in triple-negative breast cancer. Nat Commun.
2023;14(1):2215. Published 2023 Apr 18. do0i:10.1038/s41467-023-37806-0.

Patents: None at the time of reporting.

Grant#: 22B09 Spliceosomal modulation for regulation of melanoma immunogenicity
Principal Investigator: Dmitriy Minond, PhD

Organization: Nova Southern University

Summary: As estimated by the National Institutes of Health National Cancer Institute
(NIH/NCI), there are more than 900,000 people living with melanoma in the US. In Florida,
approximately 700 people die from melanoma every year and over 7000 new cases are
diagnosed every year (http://www.flhealthcharts.com), which makes melanoma treatment one of
the top research priorities in Florida. Despite recent advances in melanoma drug discovery, the
average overall survival of patients with late-stage metastatic melanoma is approximately three
years. Instances of complete response are very rare; therefore, more life-prolonging therapies
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are needed. This suggests a need for new approaches and targets for melanoma drug
discovery. The objective of this proposal is to determine the role of spliceosomal proteins
heterogeneous nuclear ribonucleoprotein (HhnRNPH1) and H2 (H1 and H2, 96% homology) in
melanoma immunogenicity, which could lead to the novel approaches to therapy, which is one
of the research priorities set forth by Florida Biomedical Research Advisory Council. The study
preliminary findings suggest that small molecule modulation of spliceosome can lead to the
increase of melanoma cell immune signaling, which can be beneficial to the patients. The
researchers are proposing the following specific aims: determine role of H1/H2 in melanoma
immunogenicity in vitro; determine role of H1/H2 in melanoma immunogenicity in vivo; and
determine in vivo efficacy of spliceosomal modulation in combination with immunotherapy. This
team is uniquely positioned to successfully execute the Aims of this study. Drs. Venkatesan and
Velayutham (NSU) bring expertise in animal and molecular studies. Overall, these proof-of-
principle studies will provide evidence of role of H1/H2 in melanoma immunogenicity and will
form a basis for further studies to assess its potential for therapy.

Follow on Funding: None at the time of reporting.

Collaborations: None at the time of reporting.

Journals: None at the time of reporting.

Patents: None at the time of reporting.

Grant#: 22B10 Mitochondrial modulators of multiple myeloma growth and therapy resistance
Principal Investigator: Jonathan Licht, MD

Organization: University of Florida

Summary: Chromosomal translocation between chromosome 4 and chromosome 14, found in
15% of multiple myeloma (MM), leads to overexpression of histone methyltransferase nuclear
receptor binding SET Domain Protein 2 (NSD2) which drives an oncogenic program and poor
prognosis. Identification of genes required for MM cell grow can lead to develop novel therapies.
Researchers found that loss of the gene encoding adenylate kinase 2 (AK2) genes is more
detrimental to NSD2 high cells. AK2, localized in the mitochondrial intermembrane space,
generates adenosine triphosphate (ATP) which is the major energy carrier in the cell. High
antibody production MM puts cells under endoplasmic reticulum (ER) stress, increasing the
need for energy (ATP) to fold proteins.AK2 is required to resolve ER stress in MM cells, likely
due to its ability to generate ATP. AK2 overexpression is linked to MM resistance to proteasome
inhibitors (e.g., bortezomib), therapies that kill MM by generating ER stress. The researchers
hypothesize that MM growth depends on mitochondria energy production and AK2 to prevent
ER stress. The aims of this project are to define the molecular basis of the dependence of
NSD2 high MM on AK2. Results so far show that loss of AK2 leads to an increased load of
unfolded proteins in NSD2 high but not NSD2 low cells, which may a basis of the greater
sensitivity of NSD2 high cells to AK2 inhibition. Furthermore, AK2 depletion enhanced the
activity of the anti MM therapy agent bortezomib which works by increasing unfolded proteins,
thus representing a new therapeutic concept. The lab investigated the effect of AK2 depletion
on gene expression in KMS11 NSD2 high and NSD2 low cells by RNA expression profiling.
Research staff observed a stronger transcriptional response to AK2 loss in NSD2 high cells.
Further investigation revealed that AK2 depletion in NSD2 high but not NSD2 low cells lead to
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DNA damage, due to replication stress, meaning that the cell is creating errors when replicating
its DNA. Analysis of metabolites in the cell showed that there was a deficit of
deoxyribonucleotides (these are the building blocks of DNA) in NSD2 high cells upon loss of
AK2; this accounts for the errors and DNA damage during replication because treatment of the
cells with extra deoxyribonucleotides rescued the cells from DNA damage and cell death.
Researchers will also, investigate the role of AK2 and other mitochondrial constituents in MM
fitness and therapy response within the bone marrow microenvironment. The role of AK2 will be
assessed in vivo using the MOPC315.BM mouse model which the lab recently obtained as well
as other human and mouse cell lines.

Follow on Funding: Licht, JD, PI. Leukemia Lymphoma Society Translational Research
Program. 8/1/22-7/31/25. Submission Date: 01/15/2022. Total Funds Awarded: $200,000.

Collaborations: Collaborations

Laboratory of Navdeep Chandel, PhD - Northwestern University, Department of Medicine,
Chicago, IL - has performed metabolomics studies for the Licht lab determining how down-
regulation of AK2 changes the abundance of metabolites in multiOokle myeloma cells.
Laboratory of Baek Kim, PhD Emory University to measure deoxynucleotides in AK2 deficient
myeloma cells.

Training University of Florida Undergraduates: Greeshma Surapaneni, Alisha Patel, Gabriella
Ospina, Nofel Iftikhar

Journals: None at the time of reporting.

Patents: None at the time of reporting.

Grant#: 22B12 Targeting mitochondrial protein synthesis to combat blood malignancies
Principal Investigator: Antonio Barrientos, PhD

Organization: University of Miami

Summary: Targeted signaling inhibitors for hematologic malignancies may lead to limited
clinical efficacy due to the outgrowth of subpopulations with alternative pathways independent of
the drug target. Relapse/refractory disease that results from treatment with targeted signaling
inhibitors is a major hurdle in obtaining curative responses. Interestingly, work over the past
decade or more has shown that chronic myelogenous leukemia (CML) stem cells cluster of
differentiation (CD) (CD34+CD38-) are resistant to targeted signaling inhibitors, such as the
breakpoint cluster region (BCR)/ABL kinase class of inhibitors, often a problematic source of
resistance leading to minimal residual disease. Tigecycline, a United States Food and Drug
Administration (FDA)-approved antibiotic, inhibits the synthesis of mitochondrion-encoded
proteins due to the similarity of bacterial and mitochondrial ribosomes, leading to selective
lethality in hematologic malignancies reliant on enhanced OXPHOS. The main goal of this
proposal is to determine the mechanism by which elatol inhibits mitochondrial translation and its
usefulness in targeting mitoribosomes as a therapeutic strategy against several types of
leukemia. Researchers hypothesize that the dependence of leukemia cells on OXPHOS makes
them especially vulnerable to inhibition of mitochondrial protein synthesis. In this year research
results have shown that leukemia cell lines have a mitochondrial respiratory chain complex
organization different than that control cells, including an increase in CllI2-CIV supercomplex
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levels. Researchers have also found that increased mitochondrial biogenesis is also reflected in
increased mitochondrial dioxyribonucelic acid (mtDNA) levels. Researchers have obtained
promising data showing that the protein leucine-rich pentatricopeptide repeat -motif-containing
protein (LRPPRC), a mitochondrial mitochondrial ribonucelic acid (MRNA) stablization and
translation factor, could be the elatol target in mitochondria. Elatol-induced mitochondrial
translation inhibition triggers activating transcription factor 4 (ATF4) activation, leading to the
induction of the integrated stress response (ISR). When ISR is persistent, it induces cell death.
4-Elatol specifically kills cancer cells by apoptosis, and at least in two cell lines, ferroptosis is
also involved. With the improvement of the fundamental understanding of the pathways used by
leukemia cells to meet their higher energy, metabolic, and signaling demands, the researchers
are uncovering the LRPPRC-mediated mechanism by which the marine natural product elatol
blocks mitochondrial protein synthesis and elicits the integrated stress response, and are
advancing in the pathways that promote cell death in several types of leukemia prevalent in the
population.

Follow on Funding: None at the time of reporting.

Collaborations: Collaboration with the laboratory of Dr. Alexey Amunts (Scilife Lab, Stockholm
University). Dr. Amunts is helping University of Miami by applying cryo-electron microscopy to
solve the structure of elatol-bound mitochondrial ribosome. One PhD student from that
laboratory (Vivek Singh) is assisting.

Journals: None at the time of reporting.
Patents: None at the time of reporting.

Grant#: 22B13 Inhibition of the Cell-Cycle Kinase GAK, a Novel Therapeutic Target in Diffuse
Large B-Cell Lymphoma

Principal Investigator: Jonathan Schatz, MD
Organization: University of Miami

Summary: New treatments are needed for patients with diffuse large B-cell lymphoma
(DLBCL), an aggressive blood cancer diagnosed in nearly 3,000 Floridians annually. Research
staff performed a specialized screen for new drug targets and discovered that inhibiting the
enzyme cyclin-G associated kinase (GAK) is a promising strategy for attacking DLBCL tumors
while sparing normal blood cells. Preliminary data showed that exposing DLBCL cells to a GAK
inhibitor halted cell division and promoted programmed cell death (apoptosis), showing their
particular dependence on this process to maintain malignant behavior. B-cells are among the
most rapidly dividing of all cells in the body, and DLBCL tumors derived from them grow
aggressively in patients but also are especially dependent on proteins that carry out cell
division. During the first year of funding, research staff have accomplished key goals of the
project including assessing the potential of GAK inhibition more broadly in DLBCL and
demonstrating that the high-risk activated B-cell (ABC) subtype of the disease is most sensitive.
Researchers have also demonstrated that GAK inhibition alone is highly effective, showing no
increased efficacy from the addition of chemotherapy drugs or other cell cycle kinase inhibitors.
This means GAK inhibition as a single modality is likely to have strong single-agent activities,
pending assessment in animal models. The researchers have also achieved synthesis of two
structurally distinct groups of novel GAK inhibitors with confirmed on-target inhibition of the
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enzyme. This has permitted key progress toward development of a sophisticated understanding
of structure-activity relationships to the target, facilitating further development of rationally
designed compounds. Researchers have established that GAK forms specific structures with
microtubules during cell division and that GAK inhibition leads to an abnormal accumulation of
these structures. These researchers therefore reveal GAK as a new target with several
advantages, including its unique activities during cell division, its highly drug-targetable kinase
activity, and preliminarily a specific biomarker for tumors likely to be sensitive to its inhibition
(dysfunction of a specific tumor suppressor whose loss is a very common driver of malignancy
including DLBCL). These findings provide opportunity to develop novel approaches for the
treatment of DLBCL and, in the longer term, potentially additional malignancies as well. In
particular, these investigators have identified a strong possibility to generate irreversible
inhibitors of GAK through permanent (covalent) binding to the target, a strategy that has yielded
some of the most potent and effective drugs against cancer and other diseases in the past.

Follow on Funding: None at the time of reporting.

Collaborations: The University of Miami Miller School of Medicine was the site of all project
activities during the reporting period, including work in the laboratory of Primary Investigator (PI)
Dr. Schatz, the co-Pls Drs. Feng and Al-Ali, and collaborator Dr. Schiirer. One student (Austin
Newsam in the Schatz lab) is performing research and receiving training as part of the project.
In addition, there is a research associate position partially funded on the project. For the first two
months of the award, this position was filled by Preet Kumar. This position is now filled by Olivia
Lightfuss. Finally, the post-doctoral position (in Dr. Feng’s group) was held by Dr. Anirban
Ghoshal, PhD, who had to leave the project in February due to a family emergency.

Journals: None at the time of reporting.

Patents: None at the time of reporting.

Grant#: 22B14 The role of WDR43 in ER-negative breast cancer.
Principal Investigator: Alvaro Monteiro, PhD

Organization: H. Lee Moffitt Cancer Center and Research Institute, Inc.

Summary: During the past year the research team conducted several preliminary experiments
for both aims of the project. In order to determine the landscape of interactions of WD Repeat
Domain 43 (WDR43), the research team obtained the full length WDRA43 fused to
galactokinase4 (GAL4) deoxyribonucleic acid (DNA) binding domain in the pGBKT7 vector.
Research staff confirmed the sequence, verified it did not lead to toxicity in yeast, and confirmed
that it did not auto-activate. Researchers then conducted two independent yeast two-hybrid
screens against a human normalized all-tissue library. However, clones obtained in these
screens corresponded to out-of-frame clones. The research team determined that the
expression in yeast was too low preventing an optimal screen. To circumvent this problem,
researchers have decided to split the gene in two parts (an N- and a C-terminal fragment) and
conduct the screens again. Research staff have designed oligonucleotides and are now in the
process of cloning these fragments in the pGBKT7 vector. To determine the role of WDR43
expression on estrogen receptor (ER)-negative mammary gland cells researchers have
transfected cells with CRISPR constructs to attempt the disruption of the endogenous WDR43
gene in MCF1O0A. In the first attempt, researchers could not obtain viable clustered regularly
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interspaced short palindromic repeats (CRISPR) clones, which may suggest that WDR43 is
essential in MCF10A. Research staff are now in the process repeating these experiments and
applying an alternative approach using stable short hairpin ribonucleic acid (sShRNA) -mediated
silencing. These clones are currently under selection.

Follow on Funding: None at the time of reporting.

Collaborations: None at the time of reporting.

Journals: None at the time of reporting.

Patents: None at the time of reporting.
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Appendix C: William G. "Bill" Bankhead, Jr.,
and David Coley Cancer Biomedical Research Program
Fiscal Year 2022-2023 Active Grants
Funded Fiscal Year 2020-2021

B i . Award N
Organization Principal Investigator Amount atents | Publications

21B01 H. Lee Moffitt Cancer Center and Research Institute, Inc. Kenneth Y. Tsai, MD, PhD $530,900.00 4/30/24 No No No
21B02 H. Lee Moffitt Cancer Center and Research Institute, Inc. Brian Czwmiecki, MD, PhD $1,327,721.00 4/30/26 No No No
21B03 University of Miami Thomas Malek, PhD $530,880.00 4/30/24 No No Yes
21B04 H. Lee Moffitt Cancer Center and Research Institute, Inc. Florian Karreth, PhD $530,880.00 6/30/24 No No No
21B05 | University of Florida Andrew Judge, PhD $530,840.00 4/30/24 No No No
21B06 H. Lee Moffitt Cancer Center and Research Institute, Inc. Gina DeNicola, PhD $530,880.00 4/30/24 No No No
21B07 University of South Florida Rex M. Philpot, PhD $528,130.00 4/30/24 No No No
21B09 H. Lee Moffitt Cancer Center and Research Institute, Inc. Kathleen M. Egan, ScD $1,327,120.00 4/30/24 No No No
21B10 University of Miami Noula Shembade, PhD $530,470.00 4/30/24 No No No
21B11 Florida State University Jerome Irianto, PhD $265,440.00 4/30/24 No No Yes
21B12 H. Lee Moffitt Cancer Center and Research Institute, Inc. Matthew Schabath, PhD $1,327,180.00 4/30/26 No No No
21B13 University of Florida Zhijian Qian, PhD $530,880.00 4/30/24 No No No
1. Grant#: 21B01 Sensitizing Melanoma to Immunotherapy

Principal Investigator: Kenneth Y. Tsai, MD, PhD
Organization: H. Lee Moffitt Cancer Center and Research Institute, Inc.

Summary: The advent of immunotherapy has revolutionized cancer therapy. Even in the most
favorable of circumstances such as in melanoma, single agent response rates generally have
not exceeded 55 % on average. Resistance remains unaddressed and despite considerable
effort, effective rationales for combinations of targeted agents and immunotherapies are largely
lacking. Approximately 30% of cutaneous melanomas are driven by activating mutations in
neuroblastoma rat sarcoma (NRAS). This subset of melanoma is generally less responsive to
treatment so that immunotherapy has no available targeted therapy. Approaches to dampen
extracellular signal-regulated kinase (ERK) signaling downstream of mutant NRAS have failed
to yield meaningful clinical responses in melanoma. Yet stimulating this pathway has not been
explored. Interestingly, many BRAF inhibitors (BRAFi) paradoxically activate ERK signaling in
RAS-mutant cells. It occurred to researchers that inducing paradoxical ERK activation in
established RAS-mutant cancers, might elevate ERK signaling enough to trigger oncogene-
induced senescence. The data show that RAS-mutant cancer cell lines of diverse lineages
arrest when exposed to clinically-relevant doses of BRAFi in culture and in-vivo. The complete
lack of response using a BRAFi incapable of paradoxical ERK activation, and the dependence
of the arrest on hyperactive ERK, strengthens this argument significantly. Importantly, when
employed in an immunocompetent, C57BU6 mouse model of NRASQ61 R-driven melanoma,
BRAFi-induced ERK hyperactivation synergizes with anti-programmed cell death protein 1
(PD1) to induce tumor regression, accompanied by peritumoral cluster of differentiation
(CD)8+T-cell infiltration and activation and reduction of myeloid suppressor cells. Progress so
far establishes that these effects involve certain proteins which appear to be secreted by cancer
cells treated with BRAFi. Indeed, just transferring the media that the treated cells have been in
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is enough to stop proliferation of previously unexposed cells. These clearly implicate T-cells and
myeloid cells and give researchers several avenues to further enhance how these drugs can
improve responses to immunotherapy. Researchers have also deployed several technigues to
show that the key CD8+T-cells which kill tumor cells are activated significantly only combination
treated tumors.

Follow on Funding: None at the time of reporting.
Collaborations: None at the time of reporting.
Journals: None at the time of reporting.

Patents: None at the time of reporting.

Grant#: 21B02 Overcoming Resistance in HER2 Breast Cancer through a Novel
Immunotherapy Approach

Principal Investigator: Brian Czwmiecki, MD, PhD
Organization: H. Lee Moffitt Cancer Center and Research Institute, Inc.

Summary: The research team initiated clinical trial in Stage IV human epidermal growth factor
receptor 2 (HER2) patients giving priming dose of intranodal conventional type | dendritic cells
(cDC1) pulsed with HER2 combined with the immune stimulant Pepinemab to drive anti-HER2
cluster of differentiation 4 (CD4) T helper cell expansion in the blood and then expand those
CD4 T helper cells ex vivo to transfer back larger numbers to patients with cDC1 and
Pepinemab. The first low dose cohort is complete with two patients demonstrating stable
disease and improved symptoms and two patients, one reaching stable disease but progressing
and the last patient having progressivism disease. The treatment has been noted to be safe with
only minimal fevers and chills. Researchers will start the higher dose treatment as the next
phase of the study. The research team in the laboratory has made the significant observation
that there are actually two CD4 populations activated by the cDC1. One is the CD4 T helper cell
being grown here but there is also a hybrid cell called a natural killer/T cell that is also CD4 in
the mice and this cell is also significantly increased in tumors responding to cDC1 therapy.
Researchers are hotly testing to see if this cell maybe more effective in the metastatic cell killing
as it offers multiple ways in which it can eliminate HER2 cancer cells. This cell is much less
studied in cancer but appears to play a role in breast involution following pregnancy so
researchers believe this cell may play a prominent role in mediating anti-breast cancer
responses and has not been tested in patients with breast cancer as little is known about its role
in breast cancer. The research team believes this may the tip of an iceberg that unlocks new
opportunities for immune based therapies in breast cancer. Its role in preclinical breast cancer
will be intensely in the next phase of the study.

Follow on Funding: None at the time of reporting.
Collaborations: None at the time of reporting.
Journals: None at the time of reporting.

Patents: None at the time of reporting.
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Grant#: 21B03 CD4+ T effector cells in cancer immunotherapy
Principal Investigator: Thomas Malek, PhD
Organization: University of Miami

Summary: The overall goal of the project is to assess a novel interleukin-2 (IL-2) analog, IL-
2/cluster of differentiation (CD)25, to enhance tumor immunity and determine its mechanism of
action. Past work showed that IL-2/CD25 plus soluble peptide vaccines supported anti-tumor
responses in pre-clinical studies in model systems using monoclonal CD4+ and CD8+ tumor-
reactive T cells and in a more physiological polyclonal setting. During the last year, studies were
undertaken to refine the monoclonal T cell model to study the contribution a CD4+ tumor-
specific T cells in anti-tumor responses. The first step defined the minimal number of
monoclonal T cells that lead to detectable IL-2/CD25-dependent expansion. One unexpected
finding is that the CD4+ T cells do not enhance the CD8+ T cells response, which is a critical
cell in mediating tumor rejection. Since peptide vaccines are not robust, other vaccine formats
will be tested. Initially, a dendritic cell-based tumor peptide vaccine was tested, but these were
shown not to be more effective than using soluble peptides. Other experiments examined
whether more frequent administration of IL-2/CD25 might increase endogenous tumor-reactive
T cells to bypass the vaccine. Under these conditions, IL-2/CD25 supported excellent anti-tumor
responses in pre-clinical studies for tumors that were immunogenic. This approach was less
effective for non-immunogenic tumors, where a vaccine approach might still be beneficial.
Mechanistic studies for immunogenic tumors revealed that IL-2/CD25 monotherapy supported a
tumor-microenvironment with enhanced number and function of tumor-reactive T cells while
limiting the number of regulatory T cells, which may suppress the anti-tumor response. The
potential relevance of these findings is that the anti-tumor activity supported by IL-2/CD25 may
eventually become a new treatment for immunogenic cancers, such as melanoma or lung
cancer, for patients that fail other therapies. As the IL-2/CD25 fusion protein has been licensed
to a large pharmaceutical company, these and other discoveries from this project may impact
the lives of Florida resident with cancer.

Follow on Funding: None at the time of reporting.

Collaborations: None at the time of reporting.

Journals: Hernandez R, Pdder J, LaPorte KM, Malek TR. Engineering IL-2 for immunotherapy
of autoimmunity and cancer. Nat Rev Immunol. 2022;22(10):614-628. doi:10.1038/s41577-022-
00680-w.

Patents: None at the time of reporting.

Grant#: 21B04 Elucidating PTEN tumor suppression melanoma

Principal Investigator: Florian Karreth, PhD

Organization: H. Lee Moffitt Cancer Center and Research Institute, Inc.

Summary: Over the last year, H. Lee Moffit Cancer Center and Research Institute, Inc. (Moffitt)

focused research efforts on characterizing the signaling pathways that phosphatase and tensin
homolog (PTEN) inhibits to suppress melanoma. The research team performed a drug screen in
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PTEN-deficient and PTEN-restored cells to evaluate differential sensitivities. This approach
demonstrated that the protein kinase B (AKT)/ mammalian target of rapamycin (mTOR) pathway
is critical downstream of the lipid phosphatase activity of PTEN, which is the main tumor
suppressor activity of PTEN in melanoma. Researchers had also performed a phospho-
proteomics experiment that revealed several candidates downstream of the lipid phosphatase
function of PTEN. Thus, the research team sought to understand how repression of the
AKT/mTOR axis by PTEN suppresses melanoma. Research staff argued that critical effectors
would not only be deregulated at the protein level but would likely also display alterations in
RNA expression. The research team analyzed the expression of the candidates from the
phospho-proteomics experiment in nevi and melanoma and found that the FOSL1 mitochondrial
ribonucleic acid (mMRNA) encoding the transcription factor Fos-related antigenl (FRA1) is the
most deregulated mRNA. Interestingly, FRA1 had been shown to be able to transform
melanocytes, suggesting that FRA1 may be an oncogenic factor that is suppressed by PTEN.
Researchers then analyzed FRA1 expression in murine and human melanoma cells and found
frequent upregulation. FRAL expression is suppressed by both inhibition of AKT and inhibition of
mTOR, validating that it is downstream of this signaling axis. FRA1 phosphorylation regulates its
stability, but the research team found that PTEN does not affect FRAL turnover. Instead,
research staff observed that PTEN dampens the mTOR-mediated translation of FRAL, which
was rescued by expression of activated AKT. Researchers next tested if forced FRAL
expression negates the suppressive effects of PTEN restoration similar to expression of
activated AKT. Interestingly, FRA1 phenocopied the effects of AKT, restoring soft agar growth,
invasion, and tumor growth in allografts in PTEN-restored cells. Thus, PTEN suppresses
melanoma in part by inhibiting the AKT/mTOR axis to reduce the levels of FRAL. The research
team ovserved that other aspects of melanoma biology such as proliferation appear to be
independent of FRAL1 and to some extent also AKT. The researchers will further study the
AKT/mTOR/FRAL1 axis to better understand its role in melanoma metastasis.

Follow on Funding: None at the time of reporting.

Collaborations: None of at the time of reporting.

Journals: None at the time of reporting.

Patents: None at the time of reporting.

Grant#: 21B05 Ursolic acid as a countermeasure to cancer cachexia

Principal Investigator: Andrew Judge, PhD

Organization: University of Florida

Summary: Cachexia, for which there is currently no medical therapy, is a devastating catabolic
condition characterized by the progressive loss of skeletal muscle mass and body weight which
affects up to 80% of patients with cancer. The loss of muscle mass contributes to functional
deterioration of both locomotor and respiratory muscles and diminishes physical function and
quality of life. It is also associated with reduced tolerance to chemotherapy and increased
complications from surgical and radiotherapeutic treatments. Consequently, cachexia decreases
survival time in cancer patients and cachexia itself is responsible for up to 30% of all cancer-

related deaths. Ursolic acid is a natural compound derived from several edible herbs and fruits,
including rosemary and apples, that has been shown to reduce muscle atrophy in various rodent
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models but, to common knowledge, has never been tested as a countermeasure to cancer-
induced muscle wasting. Thus, in proposed studies the research team aimed to conduct a pre-
clinical trial of ursolic acid in multiple models of cancer cachexia. During this grant, the research
team have tested the ability of ursolic acid to counter muscle and fat wasting in six pre-clinical
models using mouse or human colon cancer cells, mouse or human pancreatic cancer cells,
and mouse or human lung cancer cells. The research team has found, in each of these models,
that the cancer-induced muscle wasting and fat wasting in mice consuming a control diet is
inhibited in mice with tumors consuming a diet supplemented with ursolic acid. This protection
against muscle tissue wasting provided by ursolic acid extends to protection against muscle
fiber atrophy across all muscle fiber types and is independent of any effect on tumor growth and
independent of the circulating inflammatory/cytokine profile. Thus, the protection appears to be
at the level of the muscle itself. In support of this, the research team found that treatment of
muscle cells with factors secreted from cancer cells causes wasting in the absence, but not the
presence, of ursolic acid. To test whether the protection afforded by ursolic acid in mice with
cancer carries over to when chemotherapy treatment is added, the research team treated mice
bearing either colon or pancreatic tumors with 5-fluorouracil (5-FU). The team discovered that
when mice with cancer are treated with 5-FU they lose significant body weight over the next 24
hours, but that mice with cancer treated with 5-FU and ursolic acid do not. These findings are
encouraging in both the extent of and consistent protection that ursolic acid provides against
muscle and fat wasting induced by different tumors, and in the potential to translate these
findings to humans. In the next phase of experiments, the team will continue to explore the
biological mechanisms associated with the protection provided by ursolic acid.

Follow on Funding: None at the time of reporting.

Collaborations: None of at the time of reporting.

Journals: None at the time of reporting.

Patents: None at the time of reporting.

Grant#: 21B06 Pyridine Nucleotides: Missing Link between Aging and Lung Cancer
Principal Investigator: Gina DeNicola, PhD

Organization: H. Lee Moffitt Cancer Center and Research Institute, Inc.

Summary: Lung cancer accounts for the largest number of cancer-associated deaths in the
state. While great strides have been made due to the introduction of targeted therapies against
specific mutations that drive cancer, many lung cancer patients do not respond to these
treatments or relapse following initial response. Therefore, a more comprehensive
understanding of the molecular circuits that underpin lung tumor formation is needed to enable
the development of better therapeutics. Aging is the main risk factor for non-smoking related
lung cancer. Surprisingly, the profound metabolic changes accompanying the aging process are
rarely considered when attempting to decipher the molecular mechanisms responsible for lung
cancer. The research program is aimed at starting to fill this knowledge gap by understanding
how age-induced changes in pyridine nucleotide metabolism contributes to tumorigenesis both
by exerting effects in lung cancer cells as well as in associated macrophages. The results to
date suggest that quinolinic acid, a precursor for pyridine nucleotides synthesis increased in
circulation by the aging process, may contribute to lung tumorigenesis independently of its
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function as a precursor for pyridine nucleotide synthesis. Moreover, researchers have also
uncovered the rate-limiting enzyme in quinolinic acid’s metabolic pathway to be a metabolic
vulnerability of lung cancer cells whose deficiency causes cell death independent of its catalytic
function. This mechanistic understanding is critical because it suggests that therapies that
change the levels of this enzyme, but not those that block its function, might be good therapies
to effectively treat lung cancer. On the other hand, the research program puts forward the idea
that pyridine nucleotide metabolism also affects lung tumorigenesis by causing a shift towards
more inflammatory macrophage phenotypes. The researchers are currently working towards
testing this possibility and evaluate whether increasing pyridine nucleotides in the macrophage
compartment suppresses lung-cancer associated macrophage inflammation and thereby have
beneficial effects for lung cancer patients.

Follow on Funding: None at the time of reporting.
Collaborations: None of at the time of reporting.
Journals: None at the time of reporting.

Patents: None at the time of reporting.

Grant#: 21B07 Cholinergic mechanisms underlying cognitive deficits during and following
chemotherapy for breast cancer

Principal Investigator: Rex M. Philpot, PhD
Organization: University of South Florida

Summary: The effective doses of doxorubicin (DOX) and cyclophosphamide (CYP) used in
humans were verified to effectively reduce tumor number and growth in the polyomavirus middle
T antigen overexpression mouse model (MMTV-PyVT) mouse model. Disruptions in normal
estrous cycling during chemotherapy but only temporary decreases in circulating estradiol
levels. The study found that MMTV-PyVT tumor-bearing mice exhibited worse cognitive function
compared to matched controls without tumors. This parallels findings in human literature,
suggesting that the presence of tumors could contribute to cognitive impairments before
chemotherapy treatment. Repeated administration of therapeutic doses of doxorubicin
(DOX)+cytochromes P450 (CYP) resulted in a cognitive function deficit lasting at least 30 days
beyond the treatment period, indicating that the chemotherapeutic agents themselves impair
cognitive function. The study found that both tumors and chemotherapy affected the levels of
macrophage-inflammatory protein 2 (MIP-2) and granulocyte colony-stimulating factor (G-CSF).
MIP-2, associated with cognitive impairments, was elevated in tumor-bearing mice and affected
by repeated chemotherapy. G-CSF, which plays a neuroprotective role, showed changes with
chemotherapy exposure and tumor presence. Circulating interleukin-13 (IL-13), associated with
cognitive improvement, was reduced by chemotherapy, potentially affecting cognitive function.
Monocyte chemoattractant protein-1 (MCP1), linked with cognitive decline in Alzheimer’s
disease, showed changes with tumor presence and chemotherapy, contributing to persistent
cognitive impairment. A preliminary analysis of choline acetyltransferase (ChAT) quantities and
activity in different brain regions revealed intriguing findings. While ChAT levels in the central
nervous system (CNS) did not differ by tumor presence or chemotherapy, ChAT activity was
increased in the whole brain tissue of tumor bearing mice and mice administered chemotherapy.
Interestingly, significant region-specific impairments in the frontal cortex and striatum ChAT
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activity were observed after chemotherapy injection, especially in tumor-bearing mice. This
suggests region specific chemotherapy-induced impairments in acetylcholine synthesis,
potentially contributing to acute cognitive deficits and suggesting that drugs which can substitute
for acetylcholine may provide a cognitive benefit. The researchers continue to breed and
genotype MMTV-PyVT mice, tracking tumor development and measuring estrous cycling and
tumor characteristics during behavioral assessments, chemotherapy and treatment.. To date
there is no clear indication that either drug improves cognitive function in chemotherapy
exposed mice, however the group sizes are too small to have sufficient statistical power.
Preliminary evidence indicates that the nicotinic agonists PNU-282987 or RJR-2403 do not
increase tumor growth or interfere with chemotherapy effectiveness, suggesting their potential
as beneficial adjuvants for preserving cognitive function during chemotherapy if a cognitive
benefit is observed.

Follow on Funding: None at the time of reporting.

Collaborations: None of at the time of reporting.

Journals: None at the time of reporting.

Patents: None at the time of reporting.

Grant#: 21B09 Biobanking for Breast Cancer Prevention and Disparity Research in Florida
Principal Investigator: Kathleen M. Egan, ScD

Organization: H. Lee Moffitt Cancer Center and Research Institute, Inc.

Summary: The goal of this project is to build infrastructure for breast cancer prevention-focused
research in Florida that addresses racial/ethnic disparities in breast cancer incidence and
outcomes. Study participants include postmenopausal women with no history of cancer (other
than non-melanoma skin) that are identified in mammography clinics affiliated with the
University of Florida at Jacksonville, H. Lee Moffitt Cancer Center and Research Institute in
Tampa (MCC), and the University of Miami. These clinics draw from catchment areas of the
three study centers and offer a broad diversity of women on race/ethnicity and socioeconomic
status (SES). In the first project year, surveys were developed and refined, procedures were
implemented for collection and shipment of samples (urine; DNA; and stool), and a database
management system was put in place for electronic consent of women, collection of surveys
(basic risk factor; residential history; diet history questionnaire) in clinics or at home, and
management of data across three study centers. Both English and Spanish-speaking women
are eligible and all patient-facing study materials are available in both languages. All women
provide a spot urine sample and a saliva sample at the time of recruitment. Stool samples are
collected at home. Survey data and mammogram images are also collected from study women.
Data and biospecimens are shipped to and stored centrally at the coordinating center at MCC.
Helpful input has been obtained from the Community Advisory Panel and members of the
Scientific Advisory Board have also provided useful inputs. After delays related to COVID,
recruitment was launched in clinics in Spring 2022. A total of 295 women were enrolled through
June 30, 2023, and have completed study procedures with an average of five to six women
recruited per week across the three study centers. Resources developed in the project will
provide an invaluable foundation for a wide range of studies on the environmental, social, and
behavioral determinants of breast cancer risk that can be targeted for prevention.
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Follow on Funding: None at the time of reporting.
Collaborations: None of at the time of reporting.
Journals: None at the time of reporting.

Patents: None at the time of reporting.

Grant#: 21B10 Mechanisms of oncogenic virus-mediated chronic inflammation and
tumorigenesis

Principal Investigator: Noula Shembade, PhD
Organization: University of Miami

Summary: The research team focused on determining if cell adhesion molecule 1 (CADM1)-T-
lymphoma invasion and metastasis (1TIAM1) complex disrupts ubiquitin-editing enzyme A20
and cylindromatosis (CYLD) complexes after stimulation with either tumor necrosis factor alpha
(TNFa) or interleukin-1 beta (IL-1B) to maintain chronic nuclear factor kappa-light-chain-
enhancer of activated B cells (NF-kB) activation in viral oncogenes expressing cells. The
research team found that the loss of Tax1 Binding Protein 1 (TAX1BP1) and IkB kinase (IKK)a
interaction and TAX1BP1 phosphorylation at Ser593, which is essential for the assembly of
ubiquitin-editing A20 and CYLD complexes, in WT mouse embryonic fibroblast (MEFs) and
Cadm1—/— MEFs reconstituted with wild-type Flag-CADM1 stimulated with TNFa, but not in viral
oncogenes expressing Cadml1—/— or Cadml—/— MEFs reconstituted with Flag-CADM1A post
synaptic density protein-binding motif (PDZ-BM) mutant stimulated with TNFa. In addition, the
research team observed chronic K63-liked ubiquitination of receptor-interacting protein 1 (RIP1)
in tumor necrosis factor receptors (TNFR) signaling and chronic nuclear factor of kappa light
polypeptide gene enhancer in B-cells inhibitor, alpha (IkBa) phosphorylation and degradation
and NF-kB activation in viral oncogenes expressing WT MEFs and Cadm1—/— MEFs
reconstituted with wild-type Flag-CADM1 after stimulation with TNFa, but not in Cadm1—/—
MEFs or Cadm1—/— MEFs reconstituted with Flag-CADM1APDZ-BM mutant. The above
discovery was made once (n=1), and it must be repeated at least three times (n=3) in order to
reach valid scientific conclusions. Therefore, the research team repeated the experiments
proposed in Aim 3.2 and validated the previously made findings. The preceding experiments
were carried out on mouse fibroblasts and must be validated in primary human cells as well.
Thus, the research team is continuing experiments using commercially available primary human
cells, such as fibroblast and epithelial cells that are knocked down of CADM1 expression using
3'UTR lentiviral short hairpin ribonucleic acid (shRNA), which will only target endogenously
expressing CADM1 and not exogenously expressing CADM1, and repeating the above
experiments. Similarly, the research team will knock down TIAM1 and Racl expression using
3'UTR lentiviral shRNAs, and repeating the Aim 3.2 experiments.

Follow on Funding: None at the time of reporting.
Collaborations: None at the time of reporting.
Journals: None at the time of reporting.

Patents: None at the time of reporting.
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Grant#: 21B11 Impact of the microenvironment on breast cancer genomic instability
Principal Investigator: Jerome Irianto, PhD
Organization: Florida State University

Summary: The development of patient-derived organoid culture in recent years creates an
exciting opportunity for researchers to perform a wide range of in vitro studies on a model that
closely recapitulates the tumor. One of the outstanding questions in cancer biology is the
causes and consequences of genomic heterogeneity observed in the disease. However, to use
organoids as a model to study genomic variations, researchers need to first understand the
degree of genomic heterogeneity and its stability within organoids. The research project staff
used single-cell whole-genome sequencing to investigate the genomic heterogeneity of two
independent pancreatic cancer organoid lines, as well as their genomic stability with extended
culture. In summary: the research staff showed that genomic heterogeneity can be observed in
organoids through single cell DNA sequencing. Like in breast cancer, pancreatic cancer tumor
is known for its high proportion of stroma which accounts for 90% of the tumor mass. The
stroma is made up of extracellular matrix (ECM) and non-malignant cells such as inflammatory
cells, cancer-associated fibroblasts (CAF), and lymphatic and blood vessels. Here, the research
project staff decoupled the roles of the ECM on pancreatic ductal adenocarcinoma (PDAC) cell
lines by culturing the cells on surfaces coated with different ECM proteins. The data showed
that the primary tumor-derived cell lines have different morphology that depends on the ECM
proteins on which they are cultured, while metastatic lesion-derived PDAC lines’ morphology
does not change with respect to the different ECM proteins. Similarly, ECM proteins also
modulate the proliferation rate and the gemcitabine sensitivity of the primary tumor PDAC cell
lines, but not for the metastatic PDAC lines. Lastly, transcriptomics analysis of the primary
tumor PDAC cells cultured on different ECM proteins reveals the regulation of various
pathways, such as cell cycle, cell adhesion molecules, and focal adhesion, including the
regulation of several integrin genes that are essential for ECM recognition. In summary: the
research staff showed that different cell types respond differently to ECM proteins.

Follow on Funding: None at the time of reporting.

Collaborations: Dr. Xian Fan’s laboratory Florida State University (FSU) on the bioinformatics
analysis in this project and Dr. Yue Julia Wang laboratory (FSU) on the single cell
deoxyribonucleic acid sequencing (DNA-seq) and RNA-seq.

Journals: Usman, OH, Zhang, L, Xie, G, et al. Genomic heterogeneity in pancreatic cancer
organoids and its stability with culture. npj Genom. Med. 7, 71 (2022). doi:10.1038/s41525-022-
00342-9.

Patents: None at the time of reporting.

Grant#: 21B12 Non-invasive radiomic biomarkers to predict treatment response for
immunotherapy of lung cancer.

Principal Investigator: Matthew Schabath, PhD

Organization: H. Lee Moffitt Cancer Center and Research Institute, Inc.
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Summary: University of Florida researchers are continuing curating CT images and clinical data
on lung cancer patients treated with either immunotherapy, EGFR tyrosine kinase inhibitors
(TKIs), and KRAS inhibitors. To date, University of Florida has curated images (baseline+/- pre-
baseline) from nearly 2000 patients treated with immunotherapy and >600 patient treated with
TKI (baseline+/- pre-baseline). Patient-level data collection efforts are still on-going. No results
from the primary analyses have been generated yet; however, using a subset of data and
images from the patients treated with immunotherapy the researchers published a multi-
disciplinary study in Clinical Cancer Research (PMID: 37233986) showing that patient reported
outcomes are predictive of early progression among patients treated with immunotherapy. A
future RO1 grant is in the planning stages to validate and expand this research

Follow on Funding: None at the time of reporting.
Collaborations: None of at the time of reporting.
Journals: None at the time of reporting.

Patents: None at the time of reporting.

Grant#: 21B13 The role of ALKBHS5 in leukemogenesis
Principal Investigator: Zhijian Qian, PhD
Organization: University of Florida

Summary: This study aims to get a better understanding of the role and underlying mechanism
of Human AIkB homolog H5 (ALKBH5) in acute myeloid leukemia (AML), which is one of the
most common types of leukemia. N6-methylation (also written as m6A) is a process where the
cell edits deoxyribonucleic acid (DNA) or ribonucleic acid (RNA) sequences by adding a tag (a
methyl group), which can be recognized by other proteins in the cell. m6A RNA methylation is a
dynamic process, in which the addition of m6A is carried out by protein complexes (known as
M6A methyltransferase complexes) and the removal of m6A is performed by another set of
proteins (known as demethylases). One of the proteins involved in removing m6A is ALKBH5.
During this period, University of Florida has made significant progress on this project. To further
understand the function of ALKBH5 in leukemogenesis, research teams searched for the
binding proteins of ALKBHS5 in leukemia cells by liquid chromatography with tandem mass
spectrometry (LC-MS-MS) analysis of the proteins pulled down by ALKBHS5 co-
immunoprecipitation (co-IP). In addition to RNA-binding protein 33 (RBM33), University of
Florida has identified calpain 1 (CAPN1), eukaryotic translation elongation factor 2 (EEF2) and
far upstream element binding protein 1 (FUBP1) as potential binding proteins of ALKBHS5.
University of Florida also found that Ca2+-activated cysteine protease, calpain-5 (hCAPN1) and
eukaryotic translation elongation factor 2 (EEF2) play a critical role in regulating the proliferation
of head neck cancer cells, suggesting that both genes have an oncogenic role in head neck
cancer cells. Interestingly, hCAPN1 upregulation was correlated with a poor prognosis in AML
patients. The University of Florida failed to detect a strong interaction between these three
proteins and ALKBH5. To further determine the role of ALKBH5 in AML1-ETO-induced
leukemogenesis, University of Florida inhibited ALKBH5 expression by ALKBH5- specific short
hairpin ribonucleic acid (shRNA) in SKNO-1 cells carrying AML1-ETO fusion gene or expressed
AML-ETO-9a fusion gene alone or together with N-RASG12D mutant in Alkbh5 knockout (KO)
hematopoietic stem/progenitor cells. The results at the University of Florida is that ALKBH5
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knockdown significantly inhibited SKNO-1 cells growth while Alkbh5 depletion also significantly
inhibited the growth of primary mouse hematopoietic stem/progenitor cells. The University of
Florida also found that Alkbh5 depletion enhances the growth of hematopoietic stem/progenitor
cells expressing both AML ETO-9a and N-RASG12D mutant, raising the possibility that the
function of Alkbh5 may be also dependent on cell context.

Follow on Funding: None at the time of reporting.

Collaborations: None of at the time of reporting.

Journals: None at the time of reporting.

Patents: None at the time of reporting.
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Appendix D: William G. "Bill" Bankhead, Jr.,
and David Coley Cancer Biomedical Research Program
Fiscal Year 2022-2023 Active Grants
Funded Fiscal Year 2019-2020

TS Follow-
Organization Principal Investigator Amount End Date on Patents  Publications

Funding
20B08 H. Lee Moffitt Cancer Center and Research Institute, Inc. John M. Koomen, PhD $253,555.00 11/30/23 No No Yes
20B13 University of Miami Jaime Merchan, MD, MMSc $636,610.00 11/30/23 No No Yes
20B15 University of Miami Lluis Morey, PhD $636,610.00 11/30/23 Yes No Yes
20B16 University of Miami Paulo S. Pinheiro, PhD $750,000.00 11/30/23 No No Yes

1. Grant#: 20B08 Proteogenomics of Metastatic Heterogeneity and Therapeutic Resistance in

Lung Cancer
Principal Investigator: John M. Koomen, PhD
Organization: H. Lee Moffitt Cancer Center and Research Institute, Inc.

Summary: The research team is focused on discovery proteomics to elucidate the differences
between metastatic lesions in different organs, the research completed bioinformatics analysis
of the samples collected from non-small cell lung cancer patients. The team has been able to
acquire data to assess the proteomes of 46 tumors and metastatic lesions from small cell lung
cancer patients, and data analysis is ongoing. The goal is to examine differences between
tumors and metastases within the same patient first and then examine common features of
metastases in specific organs (e.qg. liver and lymph node). The research team was able to
acquire additional discovery proteomics datasets for a clinical trial: “Combination
Immunotherapy-Ipilimumab-Nivolumab-Dendritic Cell p53 Vac - Patients With Small Cell Lung
Cancer (NCT03406715).” In addition, the research team were also able to analyze samples
from a retrospective analysis of Moffitt's small cell lunch cancer guide (SCLC) patients treated
with Lurbinectedin to try to link differences in the pre-treatment tumor proteomes to patient
response. These analyses are being integrated with the other proteomics data acquired from
the same SCLC patients in the rapid tissue donation program. For targeted proteomics, the
research team wanted to improve the ability to communicate complicated targeted proteomics
data to clinicians to enable easier access to data from patient samples and gain traction for this
technology to be applied in the clinic. The study’s co-investigator developed a software
application called Physician-Interpretable Phenotypic Evaluation in R (PIPER), which enables
examination of targeted proteomics data to provide information for an individual patient and
biomarker to mapping pathway-level information for multiple protein biomarkers. Different
graphing capabilities have been added to help visualize the data both by amount of protein and
by the rank for that protein’s expression in the patient cohort (quantile-based display) to use
these biomarker measurements to complement genomics approaches for the selection of
therapy for lung cancer patients. This application has been made available to the community
through GitHub, the example data have been made publicly available through
ProteomeXchange and Panorama Public, and a paper published in the Journal of Proteome
Research. For targeted proteomics, the research team has also started assay development to
enable quantification of therapeutic monoclonal antibodies (Ipilumumab and Nivolumab used for
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the clinical trial described above) to understand tissue penetration of these therapies in lung
tumors and their metastases.

Follow on Funding: None at the time of reporting.

Collaborations: Misty Shields, MD, completed a fellowship and moved from Moffitt to a faculty
position at Indiana University (Simon Cancer Center); researchers continue to collaborate for
the analysis of the samples from the retrospective study of lurbinectedin treated patients. No
trainees have been involved in the research during this period.

Journals: Putty Reddy S, Alontaga AY, Welsh EA, et al. Deciphering Phenotypes from Protein
Biomarkers for Translational Research with PIPER. J Proteome Res. 2023;22(6):2055-2066.
doi:10.1021/acs.jproteome.3c00137.

Patents: None at the time of reporting.

Grant #: 20B13 Tumor and Strama/ Targeted Oncolytic Virus based Biotherapies for Colorectal
Cancer

Principal Investigator: Jaime Merchan, MD, MMSc
Organization: University of Miami

Summary: The main purpose of this project is to develop novel biotherapies for advanced
colorectal cancer (CRC) using measles virus (MV) based combination therapies targeting tumor
and stromal components. The University of Miami had developed novel measles virus vectors,
which are able to target tumor stroma, the University of Miami also has targeted vectors,
allowing the research team to characterize the effects in syngeneic, immunocompetent
colorectal cancer models, in addition to human CRC models. The University’s objectives are to
characterize a novel virus drug combination, using oncolytic measles viral vectors with triptolide
(for in vitro experiments) and minnelide (for in vivo experiments). During the 2021-2022 grant
period (ending June 30, 2022), the University of Miami has completed Aim 1, and has made
significant advances in Aim 2. In Aim 1, the University of Miami completed mechanistic
molecular (proteomic) studies that elucidate in part the mechanisms of enhanced viral oncolysis
by triptolide in vitro and had confirmed significant modulation by measles viral vectors of tumor
stromal interactions, especially targeting tumor associated macrophages. The more significant
progress was made in the University’s in vivo studies, where the University of Miami confirmed
potent in vivo antitumor activity of minnelide in two different human colon cancer models (HT-29
and HCT-116), as the University of Miami Il as in murine colon cancer (CT-26). Moreover, the
research team demonstrated, in human colon cancer, that minnelide enhances in vivo oncolysis
and antitumor activity, by improving viral delivery into tumors, and enhancing the
antiproliferative and pro-apoptotic effects of measles viral vectors in the HT 29 model. Similar
effects the University of Miami reobserved in the HCT-116 model, and current experiments are
being performed to confirm the augmentation of viral oncolysis by minnelide in this additional
model. The University of Miami expects to complete tumor correlative studies to elucidate the in
vivo mechanisms of minnelide’s augmentation of viral oncolysis. From year two of the project,
the University of Miami confirmed the in vitro and in vivo contribution of triptolide and minnelide
in the efficacy of oncolytic measles virus and gained significant insight into the mechanisms of
these effects. The University of Miami has presented the results of the above studies in
international scientific meetings.
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Follow on Funding: None at the time of reporting.

Collaborations: None of at the time of reporting.

Journals: None at the time of reporting.

Patents: None at the time of reporting.

Grant#: 20B15 Mechanisms of Polycomb Complexes in Luminal Breast Cancer
Principal Investigator: Lluis Morey, PhD

Organization: University of Miami

Summary: Due to regulations that the University of Miami (UM) put in place to mitigate the
COVID outbreak, the lab was operating at 25% of its capacity. Nevertheless, the research team
were currently performing RING1-B pull-downs after 45 minutes of estradiol (E2) stimulation in
T47D and MCF-7 cells. Researchers characterized the T47D-ring chromosome 18 (RING18)-
activation-induced cytidine deaminase (AlID)-green fluorescent protein (GFP) cells and are
currently performing the first set of experiments. The research staff have also decided to use
short hairpin ribonucleic acid (shRNA)-RING1 B cells as a first approach to determine the role of
RING1B in chromatin architecture. The reason is because the research staff were still
characterizing the T47D-RING1B-AID-GFP cells. Moreover, shorthairpin ribonucleic acid
(shRNA)-based experiments are very useful to establish a preliminary indication. As proposed,
researchers performed assay for transposase-accessible chromatin (ATAC) experiments.
Researchers have already performed chromatin immunoprecipitation exonuclease (ChlP-exo) of
grainyhead-like transcription factor 2 (GRHL2) before and after 45 minutes of E2. Researchers
also performed chromatin immunoprecipitation (ChlP)-quantitative polymerase chain reaction
(gPCR) of GRHL2 in control and RING1B knock down (KD) cells. Research staff confirmed co-
occupancy of GRHL2 with RING1B and Forkhead box protein A1 (FOXA1) after E2
administration. The research staff also started experiments for Aim 2.1 and 2.3 by performing
ChIP-seq of FOXA1, RING1B and ER in wild type of ER mutant cells (estrogen receptor alpha
(ERa) Y537S and ERa D538G). The research staff are currently analyzing the results.
Research staff also performed ribonucleic acid (RNA)-seq experiments in RING1B depleted
cells that are resistant to endocrine therapy like ERa Y537S and ERa D538G cells, but also in a
newly developed cell-based model system that mimics resistance to aromatase inhibitors (a
common endocrine treatment). Overall, research staff estimates that six months is still needed
to finalize the in vivo experiments. The reason is because the beginning of the grant was
impacted by COVID and UM regulations regarding return to work. Moreover, the researchers
had problems in hiring a bioinformatician, who just started in February 2023. Nevertheless, the
researchers published two high impact factor papers, with another one under review and are
preparing two more.

Follow on Funding