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Banner, UofA College of Medicine — Tucson partner to administer first dose
of experimental Parkinson's cell therapy

For now, hearing a diagnosis of Parkinson’s disease means facing an inevitable worsening of symptoms, as there are
currently no approved therapies that stop or prevent disease progression. But hope got a boost in the spring of 2024 as a
patient received the first dose of an experimental cell therapy at Banner — University Medical Center Tucson, the lead dosing
site for Aspen Neuroscience's ASPIRO trial.

The patient was the first adult in the first study cohort with moderate to severe Parkinson'’s selected for the study testing
the safety and tolerability of ANDPDOO1. This therapy involves inducing a patient'’s skin cells to turn into early-stage nerve
cells that are intended to replace the patient’'s damaged or destroyed dopamine-producing neurons. ASPIRO is assessing
how well the transformed cells mature and produce dopamine after they're surgically injected into specific brain regions.

The pioneering experimental procedure was performed by one of the foremost experts in the field of interventional
MRI-guided stereotactic surgery, Banner neurosurgeon Paul Larson, MD, professor of neurosurgery at the University
of Arizona College of Medicine — Tucson. He leads one of the top clinical research teams in intracranial delivery of novel
therapies for neurodegenerative diseases. The team has been the solo or lead group in a dozen cell and gene therapy
studies since 2004.

Aspen'’s approach of using each trial participant’s own, or autologous, cells means that immunosuppressive drugs aren't
necessary to prevent theirimmune system from attacking the surgically implanted cells.

"By the time of diagnosis, it is common for people with Parkinson's to have lost the majority of dopaminergic neurons,” Dr.
Larson noted. “This is the first use of the autologous approach in a formal clinical trial, and it is an honor to be part of this
important study.”

Seven patients have received the experimental therapy at Banner so far. ASPIRO is an early-stage Phase 1/2a trial and
additional studies will be needed to determine how effective ANDPDOOL1 is at slowing symptom progression.

14



Oncology research aims
to improve treatment for
adults, children

Banner MD Anderson Cancer Center’s
clinical investigators conducted cutting-
edgeresearch in 222 oncology studies
in2024.

Founded on the expertise and resources of
both Banner Research and MD Anderson
Cancer Center in Houston, and together
with regional and national community

and academic partners, including SWOG
Cancer Research Network, we facilitate
high-impact collaborative projects to
elevate the quality of cancer care.

Current research at Banner MD Anderson
includes trials involving breast, prostate,
brain, gynecological, gastrointestinal

and genitourinary cancers, head and

neck cancer, lung cancer, lymphoma and
melanoma, among several others.

Since 2016, more than 2,300 patients
have participated in nearly 450 clinical
trials in Arizona and Colorado, with 17 of
these trials resulting in new cancer drug
approvals by the FDA.

Separately, Banner Researchis also
involved in studies supported by the
National Cancer Institute-funded

Ui

Children’s Oncology Group, or COG, i

and Banner Research helps to support
advancing the research efforts at
University of Arizona Cancer Center in Tucson.

These trials include frontline treatment for many types of childhood cancers, studies aimed at determining the underlying
biology of these diseases, and trials involving new and emerging treatments, supportive care, and survivorship.

The studies focus on lymphoma, supportive care, long-term follow-up, osteosarcoma, central nervous system tumors,
germ cell tumors, and renal cell carcinoma, among others.
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Spreading Knowledge & Thought Leadership

High-Impact Publications

Banner Research experts served as co-authors on more than 435 medical journal articles spanning a wide

range of research in areas including Alzheimer’s, dementia, cancer and Parkinson’s disease. This extensive

work greatly advances knowledge worldwide.

A sample of this high-impact research includes:

Eric Reiman, MD

Banner Alzheimer's Institute

and Arizona State University
researchers, along with their
collaborators, discovered a
surprising link between a chronic
gutinfection caused by acommon
virus, and the development of
Alzheimer’'sina subset of people.

Itis believed most humans are exposed to this virus —called
cytomegalovirus or HCMV —during the first few decades
of life.

The research in Alzheimer’s & Dementia: The Journal of the
Alzheimer’s Association found that in some people, the virus
may linger in an active state in the gut, where it may travel to
the brain via the vagus nerve —a critical information highway
that connects the gut and brain. Once there, the virus can
change the immune system and contribute to other changes
associated with Alzheimer's.

If the researchers’ hypotheses are confirmed, they may
be able to evaluate whether existing antiviral drugs could
treat or prevent this form of Alzheimer’s disease. They are
currently developing a blood test to identify people who
have an active HCMV infection and who might benefit
from antiviral medication. Eric Reiman, MD, CEO of Banner
Alzheimer's, was the senior author on this study.

Banner's Brain and Body Donation Program provided tissue
samples and resources that were critically important to
this research.
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Alireza Atri, MD, Ph.D.

A special issue of the journal
Alzheimer’s & Dementia: The
Journal of the Alzheimer's
Association highlighted the
new "Alzheimer’s Association
Clinical Practice Guideline for the
Diagnostic Evaluation, Testing,
Counseling and Disclosure of
Suspected Alzheimer’s Disease and Related Disorders,”
co-written by Alireza Atri, MD, Ph.D., chief medical officer of
Banner Research and director of Banner Sun Health
Research Institute.

The guideline summarizes the process of diagnostic
evaluation and disclosure for people suspected of potentially
having cognitive-behavioralimpairment due to Alzheimer’s
or Alzheimer's-related neurodegenerative disorders. Similar
American guidelines are more than 20 years old and aimed at
specialists or dementia subspecialists.

"This first U.S. interdisciplinary national evaluation
guideline, designed for broad clinical settings, provides a
comprehensive foundation summarizing a high-quality and
personalized process within which specific tests are slotted
and can be updated as the field evolves,” Dr. Atri said.


https://alz-journals.onlinelibrary.wiley.com/journal/15525279
https://alz-journals.onlinelibrary.wiley.com/journal/15525279
https://alz-journals.onlinelibrary.wiley.com/journal/15525279

Ina Lancet Neurology article,
Banner Alzheimer's Institute
researchers said they hope to
find and support access to an
effective “secondary Alzheimer's
prevention therapy,” one that
averts the onset of cognitive
impairment in healthy persons
with blood test evidence of the
disease, within two years. They
also hope to find and support
access to a "primary Alzheimer's
prevention therapy,” one that
completely averts onset of the
disease and ensuing cognitive
impairment in at-risk persons
prior to blood test evidence of
the disease, by the end of 2028.
Authors of the article, “A chance
to prevent Alzheimer's disease
sooner than you think,” included
Dr. Reiman, Jessica Langbaum,
Ph.D., and Robert Alexander, MD.

Jessica
Langbaum, Ph.D.

Robert Alexander, MD

Fade Mahmoud, MD

Fade Mahmoud, MD, and
colleagues from Banner MD
Anderson explored the potential
benefit of a neoadjuvant
immunotherapy in stage-3
melanoma. This results of

this real-world experience

in a community setting was
presented by Dr Mahmoud and his co-authors at the annual
ASCO meeting.

Madappa Kundranda, MD

Nicholas Ashton, Ph.D.

Nicholas Ashton, Ph.D., senior
director of the Fluid Biomarker
Program, was listed amongst

the world’s most highly cited
researchers by Clarivate for the
second year in arow. “Of the
world's population of scientists
and social scientists, Highly Cited
Researchers are 1in 1,000," according to Clarivate.

Dr. Ashton published research on blood tests for dementia
in Alzheimer's and Dementia: The Journal of the Alzheimer's
Association. He and his co-authors focused on a type of
gene mutations that can lead to decreased progranulin
levels, one of the most frequent causes of inherited
frontotemporal dementia (FTD). They found progranulin
levels can be accurately determined from finger-stick blood
samples. This can enable regular and remote monitoring of
this proteinin FTD therapeutic trials and potentially serve as
afirst-level screening test for the gene mutations.

Jason Niu, MD

Jason Niu, MD, co-director of
the lung program at Banner
MD Anderson Cancer Center,
evaluated a novel targeted
combination therapy for
thyroid cancer. He and his team
presented their findings at the
European Society of Clinical
Oncology meeting, offering a potential treatment option for
this challenging patient group and was published in Annals
of Oncology.

Madappa Kundranda, MD, division chief for cancer medicine at Banner MD Anderson, conducted
a multiomics analysis of a novel drug BPM 31510 for treating patients with pancreatic cancer.

Dr Kundranda and his co-authors presented the data of the phase-2 study of BPM31510in
combination with gemcitabine in advanced pancreatic ductal adenocarcinomas at the annual Gl
ASCO Conference. A phase-3 randomized study in advanced pancreatic cancer is planned.
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Major grants and contributions

Researchers to use $74.5 million NIH grant

to launch Alzheimer’s prevention trial

Can a single medication or a combination of medicines
clear and prevent the recurrence of amyloid plagues in the
brains of people at unusually high risk for developing
Alzheimer's disease by their mid-40s7

That's the focus of an ambitious, two-part study launched
this year by Banner Alzheimer's Institute and the University
of Antioquia (GNA) in Medellin, Columbia, with $74.5 million
in funding from the National Institute on Aging, part of the
National Institutes of Health.

The trial is powered by a registry maintained at the
Alzheimer'’s Prevention Initiative (API). This registry
includes more than 6,000 members of a broad kindred
group in Columbia identified by GNA, many of whom carry
a genetic mutation that predestines them to developing
Alzheimer's disease at an average age of 44.

Study participants will first receive donanemab, a

new symptom-slowing drug developed by Eli Lilly, to

clear plaque build-ups from study participants’ brains.
Participants will then either continue to take donanemab,
or instead receive RG6289, an oral drug candidate
developed by Roche that's intended to limit production of
amyloid protein, or receive a combination of both drugs or
take a placebo.

The NOMIS Foundation based in Zurich, Switzerland,
awarded APl a $3 million dollar grant this year to continue
assessing about 2,000 kindred members, to support
enrollment in the trial, and to provide education and

social support for kindred families irrespective of their
participationin the study. APl is led by Banner Alzheimer's.

The new trial builds on an earlier study co-led by

Banner Alzheimer's and GNA that launched a new erain
Alzheimer's prevention research when it was announced by
the NIH in 2012. Although the drug candidates in the earlier
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ALZHEIMER'S
PREVENTION
INITIATIVE

trial did not show clinical benefit, the study introduced
ways to speed up the evaluation of promising prevention
therapies, found ways to do so in a vulnerable population
in a developing country and set foundations for additional
prevention trials.

The new trial will begin enrolling in late 2025 or early 2026.

|


https://alzheimerspreventioninitiative.com
https://www.bannerhealth.com/newsroom/press-releases/alzheimers-trial-unable-to-show-significantly-slower-cognitive-decline-in-inherited-form-of-disease

Banner continues major role in study to refine
ways to diagnose CTE

Researchers from Banner Alzheimer's Institute will participate in a new $15 million,
multi-center study called DIAGNOSE CTE Research Project Il that will further
refine methods to detect and diagnose a serious brain disease known as chronic
traumatic encephalopathy, or CTE, in former football players before death.

The new federally funded study will build on and extend the initial DIAGNOSE
CTE project that characterized the clinical features of CTE and developed clinical
criteria for detecting and diagnosing the disorder. Banner Alzheimer’s was one of
the research centers that conducted the initial study.

Results of the new study aim to further differentiate the features of CTE from other types of Alzheimer’s disease and
related dementias, conditions for which definitive diagnoses cannot be made prior to death. By providing insight into the
detection, diagnosis and prognosis for people living with the brain disease, DIAGNOSE CTE Il will pave the way for new
treatment trials.

CTE, a degenerative disease that occurs in individuals with repetitive head injuries, has been described most extensively in
former football players and boxers, though it is not limited to them. CTE is characterized by changes in behavior, mood and
memory, and may lead to the development of dementia and Parkinson’s disease.

Eric Reiman, MD, chief executive officer of Banner Alzheimer's Institute and Banner Sun Health Research Institute, will
oversee Banner's participation in the study. Banner will receive nearly $960,000 of the study grant awarded by the National
Institute of Neurological Disorders and Stroke, which is part of the National Institutes of Health.

Donors turn grief into gifts to fuel answers on neurodegenerative diseases
Losing aloved one to Alzheimer’s disease or related disorders has propelled many individuals through the years to donate to
the Banner Alzheimer's Foundation to support research they hope will save future families from this loss. Their contributions
provide invaluable support for Banner's research, as well as care programs, supportive services, community outreach, and
education initiatives. Collectively, in 2024 the Foundation received than $5.8 million toward funding these efforts.

Notable gifts this past year include:

« A $1 million gift to support the Michael T. Zuendel Family Biomarker Laboratory at Banner Sun Health Research Institute
by Zuendel and his family. A member of the Banner Alzheimer’s Foundation board and international speaker and
advocate for Alzheimer's disease patients, Zuendel is committed to ending this memory-degrading disease.

« A $100,000 gift from Dr. Stuart Ghertner of Henderson, Nevada, to establish the Pamela Ghertner Memorial Fund in honor
of his late wife, who was a patient of Dr. Pierre Tariot at Banner Alzheimer's for many years. The fund will support ongoing
research to end Alzheimer’s and includes contributions from many of the Ghertners’ friends and family members.

« A $125,000 gift to support post-doctoral fellows from an anonymous donor who lost her husband to Alzheimer's disease
in 2024. Inspired by a presentation she heard by Nick Ashton, Ph.D. on Banner's Fluid Biomarker Program, she contributed
to support his recruitment and teaching of post-doctoral fellows to expand the next generation of researchers.
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Major grants and contributions (cont.)

Philanthropic grants power Banner’s neurodegenerative disease research

Grants from philanthropic organizations help fuel Banner's work leading to breakthroughs in diagnosing, treating and
preventing Alzheimer's disease and related neurodegenerative disorders, and to improved care management for patients
and their families now. Two philanthropies in particular provided significant support this past year.

« Anew nearly $500,000 grant supports a two-year joint » Anew $53,000 grant supports Banner’s contributions

project aimed at using the extensive samples and data
collected through the Banner-led Arizona Study of Aging
and Neurodegenerative Disorders to increase accuracy
in distinguishing different forms of these disorders.
Other aims are to assess biomarkers that would enable
preclinical detection of Lewy body disorders and

improve predictive rates for cognitive and motor decline.

o Anew $76,700 award continues support for Banner's
contributions to a study assessing the protein alpha-
synuclein’s potential as a biomarker for Parkinson's
disease.

« Bannerisinthe second year of a three-year $68,000
planning grant to create a data bank and a brain tissue
inventory to support research on Parkinson’s disease
and related disorders.

to the Global Neurodegeneration Proteomics
Consortium, an international protein biomarker
discovery effort.

An allocation of $229,000 continued Banner's work with
Gates Ventures to co-develop and implement a digital
platform that will increase the efficiency of analysis,
management and sharing of complex neuroscience
data to enhance research.

This marked the fourth year of a $3 million grant to
establish an internationally available research resource
of blood samples provided by participants in the
Banner-hosted Brain and Body Donation Program.
These samples are crucial for developing and validating
blood-based biomarkers.
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Sharing Inspiration

Alzheimer's research participant
finds hope in helping others

Bob Ehlers was diagnosed with Alzheimer’s disease four
years ago. He has mild cognitive impairment from the
disease, which affects nearly 7 million Americans and is
projected to impact 13 million people in the U.S. by 2050.

“"Whether it's minor or major (for me) depends on the day,
said Ehlers, 62, of Litchfield Park, Arizona.

He chose to empower himself and help many others by
enrolling in a clinical trial at Banner Alzheimer's Institute
called Clarity AD, designed to evaluate an investigational
drug for adults who suffer from memory loss. Bob and his wife, Charlotte Chang Bob paragliding

“I knew there weren't a lot of alternatives to stop the
progression of the disease. There's a lot of symptom treatment, but not a lot that actually acts on the cause,” he said.
“Taking part in a clinical trial has felt encouraging, and my experience has been terrific.”

Ehlers has been involved in the study for more than four years. “Being able to get into state-of-the-art treatments with
state-of-the-art people and state-of-the-art resources supporting me, that has been a godsend,” Ehlers said.

Mesa breast cancer survivor inspired
to volunteer for study

Rebecca Gardner learned she had breast cancer on the same day she got the great
news her twin granddaughters had just been born.

Inspired by the newborns Isla and Ruby and her lifelong passion for helping others,
Gardner volunteered to take part in a research study in tandem with her treatment at
Banner MD Anderson Cancer Center. The phase lll study, Alliance A011801, studies
how well trastuzumab emtansine (T-DM1) and tucatinib work in preventing breast
cancer from coming back in patients with high-risk, HER2 positive breast cancer.

“Everyone from the
doctors, nurses, assistants,
to the volunteers —they

make you feel like you're ]
the star patient, because Rebecca with granddaughters, Isla and Ruby
they get to know you and pay so

much attention to you,"” said Gardner, 55, of Mesa.

After 21 rounds of chemotherapy, 20 rounds of radiation and
two surgeries, Gardner celebrated the end of treatment with
an emotional bell-ringing ceremony. She's now excited to be in
remission and enjoying time with her granddaughters.
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2024 Key Statistics
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