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Introduction to the Annual Report

A Special Year

In several respects, this is a special year for the state and organizationally supported Arizona
Alzheimer’s Consortium (AAC) and its National Institute on Aging (NIA)-sponsored Arizona
Alzheimer’s Disease Research Center (ADRC).

As we prepare to hold our 25" Annual Scientific Conference, we are reminded of the continued
progress, productivity, growth of the Consortium, ADRC and participating organizations, the
pioneering contributions and leadership roles of our scientific and clinical leaders, and the
unprecedented opportunity that we and others in the field have to transform the fight against
Alzheimer’s disease (AD) and related diseases (ADRD). This year’s conference will include more
than 500 participants and more than 150 scientific abstracts and presentations. We are honored
to have Michael Weiner, founding director of the AD Neuroimaging Initiative (ADNI) and a pioneer
in the field, give this year’s Leon Thal Memorial Lecture. This Lecture is named for one of the
Consortium’s original advisors, Leon Thal, who in addition to his other seminal contributions to
the fight against AD, was Michaels’s close friend and partner in the establishment of ADNI, and
who played maijor roles in our state-wide Consortium’s success.

An important indicator of an organization’s maturation and success is its ability to develop and
recruit new leaders to support its longstanding goals, find ways to refresh and enhance it, and
aim to address even more breathtaking goals. One can see that indicator of success in its
developing and newly recruited leaders. As reflected in this year's Scientific Conference and
Annual Report, our Consortium and ADRC have benefitted from a growing number of established
and emerging leaders.

We are delighted to announce that, in accordance with a longstanding succession plan, Jessica
Langbaum became Director of the NIA-sponsored Arizona ADRC on July 1, 2024. Jessica is an
internationally recognized leader in Alzheimer’s prevention research, the science of research
participant engagement research, and the disclosure of a person’s genetic and biomarker risk for
AD. She is also valued by collaborators inside Arizona and around the world for her approach to
research collaboration. Jessica will be supported by Eric Reiman (the ADRC’s original director),
Alireza Atri, and a remarkable team of established and emerging ADRC leaders, as they work
together to prepare for the submission of the ADRC’s next five-year $30M competitive National
Institute on Aging (NIA) renewal grant application in September 2025.

In the meantime, Eric will continue to serve as Director of the state- and organizationally supported
AAC, support Jessica and their ADRC colleagues, and focus on the effort to find effective
prevention therapies in the next few years, help fulfill the promise of blood biomarkers in the
scientific and clinical fight against AD and ADRD, and provide a foundation for the organizations’
longstanding productivity and impact in AD/ADRD research.

Based on some extraordinary developments in the last few years, the Consortium has placed a
growing emphasis on the role of emerging blood-based biomarkers (BBBMs) in the scientific and
clinical fight against AD, complementing its leadership roles in other areas. We are excited to
announce that Nicholas Ashton recently moved from the University of Gothenburg in Sweden to
establish what will quickly become one of the world’s premier academic programs for the
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discovery and high-throughput, high-quality assessment of blood (and cerebrospinal fluid [CSF])
biomarkers in the fight against AD and ADRD. Nicholas is internationally recognized for his
productivity, impact and leadership role in this rapidly developing field, embraces our
Consortium’s collaborative values, and has already begun to work closely with our colleagues
inside and outside the state to have a transformational impact on the field.

In addition to the advancement of blood-based biomarkers, this has been a remarkable time for
the advancement of AD-modifying and prevention therapies. Based on these developments,
Arizona researchers recently noted that there is a realistic chance to a) find and support the
approval, coverage, and widespread accessibility of the first “secondary AD prevention therapies”
(i.e., amyloid plaque-reducing antibody drugs that are given to cognitively unimpaired persons
with blood test evidence to avert the onset of cognitive impairment) in 2-3 years); b) find and
support the approval and widespread accessibility of the first “primary AD prevention therapy”
(i.e., a subcutaneous amyloid plaque-reducing antibody therapy administered as infrequently as
once per year to avert the onset of amyloid plaques and ensuing biological and clinical
manifestations of AD almost completely within 5 years); and c¢) address the scientific, regulatory,
payor, and policy challenges that need to be addressed to meet those goals (Reiman et al, Lancet
Neurol 2024). Arizona researchers continue to play leadership roles in each of these collaborative
endeavors. Complementing these efforts, they recently received a $75M NIA grant award for their
next prevention trial in the world’s largest autosomal dominant AD (ADAD) kindred in Colombia.

At this important time in the history of our Consortium and ADRC, we want to take a moment to
acknowledge our longstanding external advisors, Marilyn Albert, Zaven Khachaturian, Bruce
Miller and Thomas Montine, as well as our former advisors Leon Thal, Allen Roses, and Richard
Frackowiak, who had an extraordinary impact on our collaborative model, scientific productivity,
and impact. We could not be more grateful to them for their many years of service (far longer than
any of them probably expected), extraordinary kindness, generosity and contributions. They have
set an incredibly high standard for our future advisors.

Background

The AAC is the nation’s leading model of statewide collaboration in AD research. It includes more
than 250 researchers, clinicians, and staff from 14 organizations. The Consortium’s seven
principal institutions include Arizona State University (ASU), Banner Alzheimer’s Institute (BAl),
Banner Sun Health Research Institute (BSHRI), Barrow Neurological Institute (BNI), Mayo Clinic
Arizona, the Translational Genomics Research Institute (TGen), and the University of Arizona
(UA). Its six formally affiliated organizations include Banner Alzheimer’s Institute-Tucson (BAI-T),
the Critical Path Institute (CPATH), Midwestern University, Northern Arizona University (NAU),
TGen North, and the University of Arizona College of Medicine (UA-COM), Phoenix, and it has a
close working relationship with the Veterans Administration Health System in Phoenix.
Established in 1998, the Consortium is intended to make a transformational difference in the
scientific fight against AD and ADRD, engage Arizona’s Hispanic/Latino, American Indian, and
other understudied and underserved communities, help address the unmet needs of patients and
family caregivers, and advance the understanding and promotion of healthy cognitive aging. The
Consortium’s major themes include the unusually early detection, study, and prevention of AD,
the study of brain aging, and the emerging roles of BBBMs in these and related endeavors. Its
primary goal is to find effective AD prevention therapies within the next few years.

The Consortium is widely recognized as a model of multi-institutional collaboration in biomedical
research. It is also recognized for the vision, groundbreaking contributions, productivity, impact,
and leadership roles in its areas of emphasis. Its researchers capitalize on expertise and
resources from complementary disciplines and organizations to address scientific problems with
the greatest possible impact. It receives critical support from the state of Arizona (through the
Arizona Department of Health Services [ADHS]), the participating organizations, the NIA-
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sponsored Arizona ADRC, and numerous other grants, contracts, and organizational and
philanthropic investments.

As previously noted, Eric Reiman is the longstanding Director of the Consortium. Jessica
Langbaum is the new Director of the ADRC. Carol Barnes chairs the Consortium’s 24-member
Internal Scientific Advisory Committee (ISAC). David Jerman is the Administrative Director of the
Consortium’s state and organizationally supported research Consortium; Winnie Liang assumed
the role of Administrative Director of the NIA-sponsored Arizona ADRC in July 2024 and working
closely with David, continues to have an administrative leadership role for the Consortium. Andrea
Schmitt is the Grants Director for the NIA-sponsored Arizona ADRC. Leading officials from each
of the Consortium’s principal organizations serve on its Board of Directors. As previously noted,
the Consortium and ADRC has continued to benefit greatly from our longstanding external
advisors, internationally recognized for their contributions to and leadership roles in the study of
AD and ADRD, who have conducted annual site visits, reviewed the progress and productivity of
both the Consortium and ADRC, and provided formal feedback and recommendations to
researchers, the NIA, and the state of Arizona.

The AAC capitalizes on the state’s strengths in brain imaging, emerging blood-based and other
biomarkers, genomics, computational, mathematical, statistical, artificial intelligence/machine
learning, and other big data analyses of complex data sets, the basic, translational, cognitive, and
behavioral neurosciences, and clinical, experimental therapeutics, and neuropathology research.
It has made pioneering contributions to the scientific understanding of AD, including unusually
early detection, tracking, study and diagnosis of AD, the accelerated evaluation of putative AD
prevention therapies, and the scientific understanding of the aging mind and brain. It has
introduced new ways for different stakeholders to work together, provided data, biological
samples and interested research participants for researchers inside the state and around the
world, and introduced promising cognitive care models for patients and family caregivers. The
Consortium continues to attract new researchers and clinicians and support other biomedical
research developments in the state, making Arizona a destination center for the advancement of
research and care for AD and ADRD.

State and organizational matching funds continue to provide the “glue” needed to promote close
working relationships among researchers from different disciplines and different geographically
distributed programs, the “fuel” needed to launch new research initiatives, and the “scaffolding”
needed to support and advance the Consortium’s over-arching goals. Funds are used to support
more than eighty research projects each year, almost all of which involve researchers from
different scientific disciplines, and about half of which involve different organizations. Arizona is
recognized for its courage, its groundbreaking organizational and scientific paradigms, and its
ability to make things happen in AD, ADRD and brain aging research.

Shared Resources to Advance the Study of AD

Since securing NIA’s first statewide Center grant in 2001, Arizona has received highly competitive,
continuous grant funding from the National AD Research Centers (ADRCs) Program and
continues to play a prominent role in the national ADRC community. The Arizona ADRC’s
Administrative, Clinical, Data Management and Statistics, Biomarker, Neuropathology, and
Outreach, Recruitment and Engagement Cores provides the leadership, expertise, mentorship,
well characterized research participants, biological samples, and privacy-protected data needed
to support researchers throughout the state, foster collaborations with colleagues around the
world, help establish the next generation of research leaders, and have a profound impact on the
fight against AD and ADRD. While the early detection and prevention of AD and age-related
cognitive decline continue to be our over-arching themes, the ADRC has placed additional
emphases on the development, validation, and use of BBBMs in the early detection, tracking,



diagnosis, study, treatment and prevention of AD/ADRD, and their generalizability to under-
represented groups.

The Arizona ADRC has six specific aims: 1) To optimize our ADRC cores, extensively share our
data and samples, forge innovative and impactful multi-institutional, multi-disciplinary
collaborations, to capitalize on and support our growing statewide collaborative research program,
and make a profound difference in the fight against AD/ADRD. 2) To capitalize on major state,
organizational and philanthropic commitments to augment and leverage our cores, further
address our ADRC goals, and enhance our ability to address these goals. 3) To attract, train and
support the next generation of ADRD researchers and clinicians, including those from diverse
backgrounds. 4) To provide extensive outreach and education programs for healthy adults,
patients, and family caregivers, including those from Arizona’s Hispanic/Latino and American
Indian communities, actively support their participation in AD/ADRD/brain aging research, and
advance the use of BBBMs in these understudied groups. 5) To provide leadership and support
for NIA-supported programs, other ADRCs, and the National Plan to Address AD. 6) To help set
the stage for BBBMs to transform AD/ADRD research, treatment development and clinical care,
inform the study of preclinical AD, and help provide the best possible chance to find and support
the accelerated approval of an AD prevention therapy in the next five years.

Together, our Arizona ADRC grant, an NIA grant for the study of cognitively unimpaired persons
at six levels of genetic risk based on their APOE genotype, a Gates Ventures grant, other major
NIH grants, and state, organizational and philanthropic funds permit our researchers to provide
shared resources of data and biological samples for neuropathological study and diagnostic
validation of BBBMs for AD/ADRD, including blood samples from several hundred brain donors
in the last years of life who have comprehensive neuropathological assessments after they die.
In addition to their other contributions, ADRC and Consortium funds provide data and biological
samples needed to confirm the accuracy of BBBMs in Hispanic/Latino and American Indian
participants using cerebrospinal fluid (CSF) and brain imaging measurements, setting the stage
to dramatically increase the use of biomarkers in these and other underrepresented groups. They
support the study of “preclinical AD” and non-pathological aging in cognitively unimpaired
participants who are at differential genetic risk, including those with and without biomarker
evidence of AD, and permit researchers inside Arizona and around the world to incorporate more
affordable, scalable, and repeatable BBBMs in independently funded studies. Some (but not all)
of our developing resources are summarized in the table below:

Clinical Core Aféiliated BBDP “fﬁ:,':;‘:a’r‘“”“ A"’:ri?;t/::"g’ii . Total
550 partici t: 500 partici t: 1,650 partici t
( participants) ( participants) (300 participants) (300 participants) @, participants)

UDS As + All, Annual All, Annual All, Biennial All, Biennial? All, Longitudinal
bt NACC-Shared NACC-Shared NACC-Shared NACC-Shared NACC-Shared
Participants with AB and 100 100 - All, Biennial 500
Tau PET NACC-Shared NACC-Shared NACC-Shared NACC-Shared
S ; All 100 All, Biennial 950
garceanc WIS NACC-Shared NACC-Shared : NACC-Shared NACC-Shared
Participants with CSF 275 200 : All, Biennial 775
Samples NCRAD-Shared NCRAD-Shared NCRAD-Shared NCRAD-Shared
Participants with Blood Nearly All, Annual Nearly All, Annual Near All, Annual Nearly All, Annual Nearly All, Annual
Samples NCRAD-Shared BSHRI-Shared Mayo-Shared NCRAD-Shared NCRAD-Shared
BBDP Enrollees? ~300 ~500 TBD T8D =800
Primary Funding Sources ADRC & Gates QI 9, S, iz Organizations & State Pending NIA Grant

& Cost Recovery Fees

1 Participants who progress to MCl or dementia will be invited to enroll in Clinical core and have annual assessments
2~13% (i.e. ~100) enrollees per year are expected to donate their brains and body tissues and have comprehensive NACC-shared neuropathological assessments



Productivity, Progress and Impact

The Arizona Alzheimer’s Consortium is the leading statewide AD Center in the nation and one of
the most productive AD research programs in the world. Since its inception in 1998, its
researchers have generated thousands of publications, grants, and contracts, and more than $2
billion in new investments. Consortium researchers have made pioneering contributions to the
study of AD and ADRD, along with that of the aging mind and brain:

1. In pioneering studies, they continue to help assess genetic and non-genetic (e.g., microbial)
risk, resilience, and resistance factors and disease mechanisms, offer targets at which to aim new
AD treatments, provide new insights about the pathological changes associated with AD and
ADRD, and provide targets for the discovery of drug and gene therapies to treat and prevent AD.

2. They continue to generate invaluable public resources of longitudinal, neuropathological, and
gene expression data for the field, including what we predict will be an invaluable resource of
DNA sequencing, laser-capture micro-dissected, and single nucleus RNA sequencing data from
different brain cell types and brain regions that are differentially affected by AD pathology in 100
brain donors with and without AD. Consortium researchers continue to use these and other
resources to implicate disease networks, risk factors, and potential drivers at which to aim new
AD treatments.

3. They continue to introduce new data-sharing, biological sample-sharing, and collaborative
paradigms to assist researchers in Arizona and around the world—including data and samples
from their own observational studies and prevention trials, data from a growing number of clinical
trials of AD and other disorders through the Critical Path for AD (e.g., CPAD, https://c-
path.org/programs/cpad/), online memory tests and other information that have been generated
in >400,000 participants in the MindCrowd project (www.mindcrowd.org), and the largest
resource of privacy-protected longitudinal electronic health record (l) data and biological samples
from under-represented groups in the national All of Us Research Program.

4. They and their colleagues have played leadership roles in the early detection and tracking of
AD, including the detection and tracking of progressive brain imaging, other biomarkers, and
cognitive changes—as well as the detection of neurodevelopmental changes—in cognitively
unimpaired persons at genetic risk. They introduced new research paradigms, image-analysis
techniques, and other approaches to help in this endeavor. Their work anticipated and advanced
the conceptualization of preclinical AD.

5. They have provided invaluable resources of data, biological samples, and volunteers in
persons at three levels of genetic risk for AD (i.e., with two, one and no copies of the relatively
harmful APOEA4 allele) and they have begun to extend this effort to persons at six levels of genetic
risk (including those with one or two copies of the relatively protective APOEZ2 allele) and support
the study of persons who remain cognitively unimpaired at older ages despite their genetic risk.

6. They have worked with their Colombian colleagues to establish a registry of about 6,000
persons from the world’s largest Autosomal Dominant AD (ADAD) cohort, including nearly 1,200
mutation carriers who are virtually certain to develop AD and become cognitively impaired at the
median age of 44, conducted pioneering studies of preclinical AD and recently completed the
world’s first AD prevention trial. They have begun to provide invaluable resources of data and
biological samples to advance the preclinical study and prevention of AD.

7. They continue to clarify how different molecular processes and brain cells, regions, networks,
and mental operations orchestrate memory and other thinking abilities, and how they are affected
by AD and aging. They have developed, tested, and applied groundbreaking neuroscientific,
experimental, and behavioral paradigms to help in these endeavors and continue to play leading
roles in the study of the aging mind and brain.



8. They have played leadership roles in the development, validation and use of brain imaging
methods, image-analysis tools and emerging BBBMs in the unusually early detection, tracking,
study, and diagnosis of AD and the evaluation of AD-modifying and prevention therapies. They
have also begun to develop resources and tools to support the development of promising CSF
assays, blood tests, and mobile technologies as soon as possible.

9. They and their collaborators have played leadership roles in the study of chronic traumatic
encephalopathy (CTE) through “DIAGNOSE CTE”, a national NINDS-sponsored longitudinal
study which aims to characterize clinical, cognitive, PET, CSF, neuropathological, and BBBM
changes in National Football League (NFL) players, college football players, and normal control
participants who deny significant participation in contact sports, providing a shared resource of
data and biological samples for the field. This year, they and their national colleagues received a
new $15M grant for the next national DIAGNOSE CTE study.

10. They continue to provide a world-leading scientific resource of longitudinal and
neuropathological data, as well as brain and body tissues for the study of AD, Parkinson’s
disease, and ADRD in their Brain and Body Donation Program. As previously noted, they have
begun to incorporate ante-mortem biomarkers and new post-mortem brain tissue resources to
help researchers address their goals with even greater impact.

11. They have begun to show the promise of BBBMs in the early detection, tracking, study, and
diagnosis of AD and the evaluation of AD-modifying and prevention therapies. They continue to
acquire and provide a shared resource of annual blood samples to support the neuropathological
validation and head-to-head comparison of these and other biomarkers of AD and ADRD, and
they used this shared resource to support the generalizability of these tests to under-represented
Hispanic/Latino and American Indian groups. They believe that BBBMs have the potential to
transform AD/ADRD research, treatment development, and clinical care, and galvanize the
inclusion of persons from under-served and under-represented groups. As previously noted, with
the recruitment of Nicholas Ashton, and several new investments, grants, and initiatives
underway, they are poised to become one of the top fluid biomarker research programs in the
world. His Biomarker discovery and assessment laboratories will become a destination center for
the advancement of this research using either venous blood samples or home tests from a drop
of blood.

12. Consortium researchers and their colleagues continue to characterize cognitive, biomarker,
neuropathological, and other effects of COVID-19 infection in living persons and expired brain
donors, and they will continue play important roles in the national effort to characterize and provide
care for these long-term brain and body effects (also known as “Long COVID” or “post-acute
sequelae SARS-CoV-2 infection [PASC]”).

13. Led by Arizona researchers, the Alzheimer’s Prevention Initiative (API) helped launch a new
era in AD prevention research, introduced research paradigms and methods to accelerate the
evaluation and potential approval of AD prevention therapies in cognitively unimpaired persons
who, based on their genetic background and age or biomarker evidence of AD, are at increased
risk for the clinical onset of the disease, and co-led a growing number of AD prevention trials. API
introduced the first NIH-supported prevention trial of a putative disease-modifying drug therapy,
showed that prevention trials were possible, and found ways to value research participants,
including those from vulnerable populations in developing countries as partners in this endeavor,
and it has co-led a growing number of potentially groundbreaking trials since then, with support
from industry, NIH, and philanthropy. It established precedent-setting public-private partnerships,
data and biological sample sharing commitments, and strategies to support the potential
development of surrogate biomarker endpoints in the accelerated evaluation and approval of
prevention therapies. API continues to provide better tests of the amyloid hypothesis than failed
clinical trials in later stages of the disease, extremely large research registries and APOE gene-
matching programs to support interest and enrollment in prevention trials.
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14. Thanks to exciting developments in the past year, some of which are discussed later, APl now
has a realistic chance to help find and support the approval and availability of the first “secondary
AD prevention therapies” in cognitively unimpaired persons with blood-test evidence of amyloid
plaques within the next three years—and the first “primary prevention therapies” in cognitively
unimpaired persons at known genetic risk, starting before blood test evidence of amyloid plaques
within the next five years.

Consortium researchers continue to develop groundbreaking research methods and strategies,
collaborative models and data, and biological sample-sharing paradigms to support these and
other research endeavors. They continue to capitalize on their ADRC Cores, shared resources
and other collaborations to assist in this effort. Furthermore, they continue to conduct state-
supported collaborative research studies to advance new ideas, identify those that have the
greatest impact, and generate new findings and publications in the highest profile medical and
scientific journals, and competitive grants and contracts for the study of AD, ADRD, and the aging
brain. They continue to make major contributions to AD research, and they have generated the
resources and collaborations needed to recruit and support a growing number of researchers and
trainees to our participating institutions.

New Developments, Opportunities and Initiatives

Clinically effective amyloid plague-clearing antibody therapies. In definitive clinical trials, the
amyloid plaque-clearing antibody therapies lecanemab and donanemab dramatically reduced
biomarker measurements of amyloid plaques and incompletely slowed down clinical decline in
mildly impaired persons with biomarker evidence of AD. In addition to the implications for patients
who may be eligible for treatment, these findings provide compelling support for the role of amyloid
aggregates in the development, treatment and potential prevention of AD. Furthermore, they
support the possibility that a treatment’s effects on PET and BBBM of amyloid plaques are
“reasonably likely” to predict a clinical benefit. Ongoing prevention trials of donanemab (co-led by
API and Lilly) and lecanemab (co-led by Eisai and researchers from Harvard and USC) in
cognitively unimpaired persons with PET or BBBM evidence of plaques now have a realistic
chance to find and support the accelerated approval of these secondary prevention therapies
within the next three years. API is working with Lilly on the upcoming initiation of a secondary
prevention therapy of a more widely accessible secondary prevention therapy (a potentially self-
administered subcutaneous plaque-reducing antibody therapy) in unimpaired persons with
biomarker evidence of AD and a primary prevention therapy of the infrequently administered
subcutaneous therapy in older adult APOE4 carriers without blood test evidence of AD. The goal
is to find and support approval of the first secondary prevention therapy within 2 years, a more
widely accessible secondary prevention therapy soon after, and a primary prevention therapy
within 4-5 years. API also plans to hold a 2-day symposium in Washington, DC, to help pave a
path to the approval, coverage and widespread accessibility of the first effective secondary and
primary Alzheimer’s prevention drug therapies within the next 2-5 Years. API's new $75M grant
will clarify the ability of a plaque-reducing antibody therapy to clear plaques in ADAD and then
compare three different strategies (continued treatment, a novel drug therapy known as a gamma-
secretase inhibitor, or placebo) with regular monitoring in terms of their ability to avert the
resumption of biomarker changes associated with AD.

Other developing medical and non-medical treatments. Researchers continue to work on
developing other promising drugs for the treatment and prevention of AD, including a small
number of treatments that are now in clinical trials. The investigational drugs have sought to target
some of the pathophysiological processes involved in the development of amyloid aggregates,
potentially damaging or beneficial neuroinflammatory changes, the phosphorylation, aggregation,
and cell-to-cell transmission of tau, neuronal injury and degeneration, APOE, and other factors
involved in the predisposition to and protection from AD. They include small molecules, antibody
and vaccine therapies, and reversible and irreversible gene therapies, and potentially repurposed

9



drugs. With the advent of partially but incompletely effective plaque-clearing drugs, new
paradigms will be needed to find combination or sequential treatments that could have a more
profound therapeutic impact after the disease is already extensive. In the meantime, numerous
studies continue to characterize the impact of health-promoting medical management, healthy
diets, and lifestyle interventions on age-related cognitive decline, and the biomarkers to which
they are related. Arizona researchers are actively involved in the development and evaluation of
these promising treatments, including the use of “theragnostic” biomarkers to help find effective
disease-modifying and prevention therapies as quickly and efficiently as possible.

Blood tests. Researchers continue to make progress in the development of biomarkers, for the
assessment of amyloid plaques, tau tangles, and the diagnosis of AD, neuroinflammation, and
neurodegeneration, and they are actively seeking to find biomarkers for the other
pathophysiological changes (e.g., alpha-synuclein and TDP43 pathology) associated with other
forms of cognitive decline. Emerging blood tests could have a profound impact on AD/ADRD
research, treatment and prevention trials, and clinical care—including the ability to study
extremely large populations, capitalize on legacy blood samples from observational studies and
clinical trials, and support the participation of under-under-represented groups. As previously
noted, Arizona researchers continue to develop go-to resources of data and blood samples to
characterize and compare these BBBMs and support the accuracy and use of some of these
biomarkers in under-represented Latino/Hispanic and American Indian groups.

Brain aging research. Arizona researchers continue to play leadership roles in the study of the
normal aging brain and the promotion of cognitive health at older ages. This effort is reflected by
the University of Arizona’s McKnight Research Institute, a wide range of studies in unimpaired
older and younger adults, non-human primates, laboratory rodents, and other models, as well as
studies of aging in the MindCrowd Study, promising drug development efforts, and a new $60M
NIH grant, entitled "Precision Aging Network: Closing the Gap Between Cognitive Healthspan and
Human LifeSpan.” This grant seeks to clarify how and why people experience brain aging
differently, with the ultimate goal of developing more effective treatments and interventions
targeted to the individual.

Dramatically increasing the value of our cohorts. While Arizona follows several important research
cohorts in longitudinal studies and prevention trials, the value of these studies would be
dramatically increased by the incorporation of biomarkers, CSF samples, and blood samples to
characterize amyloid, tau, neurodegenerative and cerebrovascular disease burden, and, when
available, ADRD (e.g., alpha-synuclein and TDP-43) pathologies. Arizona researchers have
launched several research projects to address this challenge and have a major impact.

Increasing the study of Arizona’s under-represented American Indian and Hispanic/Latino
research participants. We continue to explore ways in which to increase participation of these
research participants in our ADRC Clinical Core and other research programs. We have begun
to capitalize on interactions with the Strong Heart Stroke Study and University of Washington AD
Center American Indian Satellite Core, to contribute to the acquisition of genetic and MRI data,
the analysis of brain imaging, other biomarker, and cognitive data, and the mentorship of young
investigators. We are working with (and play a leadership role in) the UA-Banner All of Us
Research Program, which has already enrolled >50,000 persons, 75% of whom are from under-
represented groups. Arizona researchers have been working to provide a shared resource of
blood samples and privacy-protected data, amyloid and tau PET scans, and blood samples from
American Indian, Hispanic/Latino, and Non-Hispanic participants, such that research can
compare promising BBBMs of amyloid plaque deposition and amyloid-mediated tau tangle burden
using amyloid and tau PET scans as “standards of truth.” In the meantime, they have been
working with American Indian leaders to establish a local advisory group and support the
acquisition and sharing of data and biological samples in ways that advance the fight against AD
that are culturally sensitive and adhere to Indigenous data sovereignty principles.
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COVID-19. Like other researchers, clinicians, and organizations around the world, we continue to
find ways to adapt and learn from the Pandemic, find new ways to conduct our work, and advance
the fight against AD, ADRD, and cognitive aging. We also continue to play important roles in the
effort to characterize the long-term clinical, cognitive, biomarker and neuropathological effects of
COVID through NIH’'s RECOVER Initiative and several investigator-initiated NIH-supported
research studies.

Developing researchers, clinicians, and the next generation of leaders in the fight against AD. We
have a growing number of programs to recruit, retain and support the career development of
researchers, clinicians, and leaders in the field, including those from diverse backgrounds. Our
programs include NIH-supported AD/ADRD-related post-doctoral and pre-doctoral research
training programs, support for competitive developmental and pilot project programs, and
numerous collaborative studies in the Arizona Alzheimer's Consortium. We have sought to
conduct a highly innovative collaborative training and research program for promising new
investigators and more senior investigators who are new to the field, and we have sought to
support their participation in collaborative research programs that leverage methodological
advancements and their applications in highly impactful ways. In the meantime, we continue to
attract some of the best researchers, trainees, and students to Arizona, and capitalize on a
growing number of exciting opportunities in the effort to achieve our ambitious goals.

Looking Ahead

As we stated last year, we will continue to recruit, retain, and support the development of talented
researchers and clinicians, including from diverse personal and professional backgrounds, and
help to establish the next generation of leaders in the fight against AD/ADRD. We will continue to
reach out beyond our own disciplines and organizations, foster push-pull relationships between
methodological developments and their applications, and between basic science and clinical
research to address important problems in more impactful ways than any of us can do on our
own. We will continue to develop and extensively share our resources. We will continue to
educate, support, and engage our patients and family caregivers, support the marriage between
research and care, treat our valued research participants as partners, and include those from
under-represented groups.

We will continue to play pioneering roles in the unusually early detection, tracking, and study of
AD, the discovery of new treatments, and the evaluation of AD-modifying, symptomatic, and
prevention therapies, and the study and management of brain aging. We will continue to develop
and use research methods, experimental paradigms, and shared scientific resources to address
our goals with greater power. We will place special emphases on the development, evaluation,
and impactful use of BBBM and other biomarkers.

We will continue to support the development, testing and comparison of BBBMs for AD and ADRD
and use them in innovative ways to help transform AD research, treatment development, and care
and support the inclusion of research participants, patients and families from under-represented
and under-served groups. We will continue to capitalize on multi-omics measurements in the post-
mortem human brain, electronic health records and other big data, BBBM endophenotypes,
artificial intelligence, machine learning, and other big data analysis methods, as well as
complementary experimental studies to clarify AD/ADRD networks, drivers, and risk and
protective factors and to provide targets for the discovery and development of new AD-modifying
drug treatments.

The field continues to make progress in the development of gene-silencing and editing therapies
and the mechanisms needed to deliver them to the right brain cells. It has also begun to develop
treatments that target APOE. We are excited about the chance to put them to test with greater
speed and statistical power in early phase trials. We are also excited about the chance to find
combination and sequential therapies for AD and ADRD.
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As we anticipated last year, we now have a remarkable chance to capitalize on recently
established disease-modifying therapies, find and support the use of biomarker endpoints that
are reasonably likely to be associated with a clinical benefit to inform the evaluation of medical
and non-medical treatments, and accelerate the evaluation, approval, accessibility, and
affordability of AD prevention therapies. Indeed, we now have a realistic chance to find and
support the approval of the first effective AD prevention therapies in 2025.

We are extremely grateful to the state of Arizona, NIH, and our participating organizations, our
heroic research participants, and all of our other supporters, for the chance to make a profound
difference in the fight against AD and find effective prevention therapies as soon as possible.
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Arizona Alzheimer’s Consortium

25! Annual Scientific Conference — Thursday, September 12, 2024

Barrow Neurological Institute (Host Institution)
Arizona State University
Memorial Union
301 E Orange St., Tempe, AZ 85281

8:15-9:25 AM

9:25 - 9:40AM

9:40 - 10:00AM

10:00 - 11:15AM

11:15 - 12:30PM
12:30PM

12:30 - 1:45PM

1:45 - 3:00PM

3:00 - 4:15PM

4:15 - 4:30PM

POSTER PRESENTATION SET-UP & CONTINENTAL BREAKFAST

WELCOME

Michael T. Lawton, MD

Professor & Chairman, Department of Neurological Surgery
President & CEO, Barrow Neurological Institute

Chief of Vascular & Skull Base Neurosurgery

INTRODUCTION

Eric M. Reiman, MD
CEO, Banner Research
Director, Arizona Alzheimer’s Consortium

LEON THAL MEMORIAL LECTURE

Diagnosis, treatment, and prevention of Alzheimer’s disease:
Perspective from the Alzheimer’s Disease Neuroimaging Initiative

Michael Weiner, MD

Professor Emeritus in Radiology & Biomedical Imaging, Medicine,
Psychiatry, and Neurology

University of California, San Francisco

Principal Investigator
Alzheimer’s Disease Neuroimaging Initiative

ORAL RESEARCH PRESENTATIONS — SESSION |

Student Group Photo — Arizona Ballroom

POSTER SESSION | & LUNCH

POSTER SESSION Il & LUNCH

ORAL RESEARCH PRESENTATIONS — SESSION I

CLOSING REMARKS
Eric M. Reiman, MD
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Arizona Alzheimer’s Consortium
25t Annual Scientific Conference

Oral Research Presentations

SESSION | Moderators: David W. Coon, PhD, & Matthew Huentelman, PhD

11:15 - 11:27 AM

11:28 — 11:40 AM

11:41 -11:53 AM

11:54 — 12:06 PM

12:07 - 12:19 PM

Recent advances and clinical implementation of blood biomarkers.
Presenting Author: Nicholas Ashton, PhD; Banner Sun Health Research
Institute, Banner Alzheimer’s Institute.

Contribution of astrocytic SPARCL1 to cortical synaptic dysfunction
in COORF72-FTD/ALS. Presenting Author: Robert Culibrk, PhD; Barrow
Neurological Institute.

Alzheimer’s disease-associated CD83(+) microglia are linked with
increased immunoglobulin G4 and human cytomegalovirus in the gut,
vagal nerve, and brain. Presenting Author: Benjamin Readhead, MBBS;
Arizona State University.

Association of sleep behaviors with cerebral white matter
hyperintensity volume in healthy middle-aged to older adults.
Presenting Author: Madeline Ally, MA; University of Arizona.

Development and testing of highly scalable approaches for
disclosing Alzheimer’s genetic and biomarker test results. Presenting
Author: Jessica Langbaum, PhD; Banner Alzheimer’s Institute.

15



Arizona Alzheimer’s Consortium
25t Annual Scientific Conference

Oral Research Presentations

SESSION Il Moderators: Zaven Khatchaturian, PhD, & Heather Bimonte-Nelson, PhD

3:00 - 3:12 PM
3:13 -3:25 PM
3:26 — 3:38 PM
3:39 - 3:51 PM
3:52 - 4:04 PM

APOE, ABCA7, and RASGEF1C are associated with earlier onset of
amyloid deposition from over 4000 harmonized positron emission
tomography images. Presenting Author: Mary Ellen Koran, MD, PhD;
Mayo Clinic Arizona.

DYR533: A novel DYRK1A inhibitor and its therapeutic potential in
Alzheimer’s disease and related tauopathies. Presenting Author:
Samantha Bartholomew; Arizona State University.

Asymptomatic extracranial carotid atherosclerosis is associated with
poorer cognitive function and reductions in white matter volume and
perfusion. Presenting Author: Summan Zahra, MBBS; University of
Arizona.

Development of a composite score to predict Lewy body pathology
burden. Presenting Author: Parichita Choudhury, MD; Banner Sun Health
Research Institute.

Development and deployment of a mobile neuroimaging laboratory
for the study of age-related changes in residents of rural Arizona zip
codes. Presenting Author: Matthew Huentelman, PhD; Translational
Genomics Research Institute.
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Arizona Alzheimer’s Consortium
25" Annual Scientific Conference

Student Poster Presentations

CORTICOSTERONE DISRUPTS SPATIAL WORKING MEMORY DURING RETENTION
TESTING WHEN HIGHLY TAXED, WHICH POSITIVELY CORRELATES WITH
DEPRESSIVE-LIKE BEHAVIOR IN MIDDLE-AGED, OVARIECTOMIZED FEMALE
RATS. Acuna AM, Peay DN, Whittaker K, Donnay ME, Conrad CD. Arizona State
University; Arizona Alzheimer’s Consortium.

ASSOCIATION OF SLEEP BEHAVIORS WITH CEREBRAL WHITE MATTER
HYPERINTENSITY VOLUME IN HEALTHY MIDDLE-AGED TO OLDER ADULTS. Ally
M, Aslan DH, Sayre MK, Bharadwaj PK, Maltagliati S, Lai MHC, Wilcox RR, Klimentidis
YC, Raichlen DA, Alexander GE. University of Arizona; University of Southern California;
Arizona Alzheimer’'s Consortium.

SUPPORTIVE ENVIRONMENT FOR AGING: EXPLORING THE IMPACT OF
MULTISENSORY ENVIRONMENTS ON SLEEP, MOOD, AND STRESS IN OLDER
ADULTS WITH BEHAVIORAL AND PSYCHOLOGICAL SYMPTOMS OF DEMENTIA.
Alrahyani M, Yeom D, Guest A, Lesselyong J, Fani M, Sharp N. Arizona State University;
Qassim University; ViewPoint Senior Care; Arizona Alzheimer’s Consortium.

LOCATING YOUR NEXT DESTINATION ACROSS PROGRESSIVE MEMORY LOADS:
DO SURGICAL MENOPAUSE VARIANTS IMPACT SPATIAL PRECISION? Anyigbo K,
Doyle RT, Oevermann MW, Kelley-Wolfe K, Badhwar N, Roorkeewal G, Bimonte-Nelson
HA. Arizona State University; Arizona Alzheimer’s Consortium.

AN ENHANCED COGNITIVE COMPOSITE TEST SCORE WITH THE SENSITIVITY TO
PREDICT AND MONITOR PROGRESSION IN THE WORLD’S LARGEST
AUTOSOMAL DOMINANT ALZHEIMER’S DISEASE KINDRED. Badhwar N, Ghisays V,
Malek-Ahmadi MH, Li S, Su Y, Reiman EM. Arizona State University; Banner Alzheimer's
Institute; Mayo Clinic; Translational Genomics Research Institute; University of Arizona;
Arizona Alzheimer’'s Consortium.

DYR533: A NOVEL DYRK1A INHIBITOR AND ITS THERAPEUTIC POTENTIAL IN
ALZHEIMER’S DISEASE AND RELATED TAUOPATHIES. Bartholomew S, Winslow W,
Shaw Y, Rokey S, Foley C, Hulme C, Dunckley T, Velazquez R. Arizona State University;
University of Arizona; Arizona Alzheimer’s Consortium.

EFFICACY OF MUSIC INTERVENTIONS FOR PERSONS LIVING WITH DEMENTIA ON
ACTIVITIES OF DAILY LIVING. Bentien K, Beck A, Turner T. Midwestern University.

MEASURING CEREBRAL WHITE MATTER CHANGES IN ALZHEIMER’S DISEASE
USING THE AMYLOID PET TRACER FLORBETAPIR. Bhargava V, Luo J, Devadas V,
Malek-Ahmadi M, Chen K, Reiman EM, Su Y. University of Arizona, College of Medicine-
Phoenix; Banner Alzheimer’s Institute; Arizona State University; Translational Genomics
Research Institute; Arizona Alzheimer’s Consortium.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

GENOTYPIC EFFECT ON MICROBIOME COMPOSITION IN A DROSOPHILA
MELANOGASTER MODEL OF PARKINSON’S DISEASE. Bonnette PE, Olson SC,
Chagolla SM, Pearman K, Zhu H, Ludington WB, Call GB. Midwestern University;
Carnegie Institution for Science; Johns Hopkins University; Arizona Alzheimer’s
Consortium.

ENHANCING ALZHEIMER'S DIAGNOSIS: LEVERAGING ANATOMICAL
LANDMARKS IN GRAPH CONVOLUTIONAL NEURAL NETWORKS ON
HIPPOCAMPAL TETRAHEDRAL MESHES. Chen Y, Su Y, Farazi M, Yang Z, Fan Y,
George J, Wang Y. Arizona State University; Banner Alzheimer’s Institute; Amazon AGI.

PLASMA CYCLEGAN: INTEGRATING BLOOD-BASED BIOMARKERS FOR CROSS-
MODALITY TRANSLATION FROM MRI TO PET. Chen Y, SuY, FuY, Chen K, Weidman
D, Caselli RJ, Reiman EM, Wang Y. Arizona State University; Banner Alzheimer’'s
Institute, Phoenix; Zhejiang University; Mayo Clinic Arizona; Arizona Alzheimer’s
Consortium.

EXAMINING SEX-RELATED COGNITIVE AND NEURAL DIFFERENCES IN JUVENILE
AND MIDDLE-AGED MICE IN A PAIRWISE VISUAL DISCRIMINATION TASK.
Christiansen K, Truong V, Bowser S, Lyle T, Bimonte-Nelson H, Verpeut J. Arizona State
University; Arizona Alzheimer's Consortium.

SEX DIFFERENCES FOR TRAJECTORIES OF PLASMA-NFL AND MRI REGION OF
INTEREST CHANGE IN COGNITIVELY UNIMPAIRED LATE-MIDDLE-AGED AND
OLDER ADULTS. Clyde C, Malek-Ahmadi M, Su Y, Ghisays V, Luo J, Devadas V, Chen
Y, Lee W, Protas H, Chen K, Zetterberg H, Blennow K, Caselli RJ, Reiman EM. Dine
College, Tsaile, AZ; Banner Alzheimer’'s Institute, Phoenix; Arizona State University;
University of Gothenburg; Mayo Clinic Arizona; Arizona Alzheimer’s Consortium.

MUSIC DURING MEALTIME IN RESIDENTIAL SETTINGS: CAREGIVER
EXPERIENCES AND PERSPECTIVES. Colussi K, Venkatesh M. A.T. Still University.

EFFICIENT DIFFUSION MRI MEASUREMENTS OF TISSUE MICROSTRUCTURE
WITH SPHERICAL AND PLANER TENSOR ENCODING. Comrie CJ, Galons JP, Beach
TG, Serrano GE, Hutchinson EB. University of Arizona; Banner Sun Health Research
Institute; Arizona Alzheimer’s Consortium.

CNS-ACTIVE DRUGS FOR NEUROPSYCHIATRIC DISORDERS DIFFERENTIALLY
MODULATE RISK OF AD DEVELOPMENT. Cortes-Flores H, Torrandell-Haro G, Diaz
Brinton R. University of Arizona; Arizona Alzheimer’s Consortium.

TDP-43 SEVERITY IS NOT ASSOCIATED WITH COGNITIVE DOMAIN DISPERSION
IN COGNITIVELY UNIMPAIRED AND MILD COGNITIVE IMPAIRMENT AUTOPSY
CASES. Crosby S, Malek-Ahmadi M, Perez SE, Mufson EJ. University of Arizona; Banner
Alzheimer’s Institute; Barrow Neurological Institute; Arizona Alzheimer’s Consortium.

THE SYNTHESIS OF NEUROMODULATORY MOLECULES BY A GUT MICROBIAL
GLUTAMATE DECARBOXYLASE: GABA, TAURINE AND ITS ANALOGS, AND B-
ALANINE. Dadi P, Pauling CW, Shrivastava A, Shah DD. Arizona State University;
Arizona Alzheimer’s Consortium.
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19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

THE ORAL TRAIL MAKING TEST: NORMATIVE ANALYSIS FOR OLDER ADULTS.
Dessert A, Malek-Ahmadi MH, Blake L, Auman B, Belden C, Atri A, Arce R, Serrano G.
Banner Sun Health Research Institute; Banner Alzheimer’'s Institute; Midwestern
University; Arizona Alzheimer’s Consortium.

A NOVEL APPROACH FOR DETECTING AGE-RELATED CHANGES IN THE EX-VIVO
FEMALE BONNET MACAQUE BRAIN USING MULTI-PARAMETRIC MRI. Dieckhaus
L, McDermott K, Gray DT, Barnes CA, Hutchinson EB. University of Arizona; University of
California, Los Angeles; Arizona Alzheimer’s Consortium.

INVESTIGATING THE EFFECTS OF ORALLY ADMINISTERED BACTEROIDES
FRAGILIS ON MICE MODELING ALZHEIMER'S DISEASE PATHOLOGIES. Dikshit S
Conn K, Barroso-Montalvo D, Monarrez DV, Finkle H, Caporaso G, Cope EK. Northern
Arizona University; Arizona Alzheimer’s Consortium.

END-TO-END 3D CYCLEGAN MODEL FOR AMYLOID PET HARMONIZATION. Dong
X, Shah J, Ghisays V, Luo J, Chen Y, Lee W, Li B, Wu T, Reiman EM, Chen K, Wang Y,
Su Y. Arizona State University; Banner Alzheimer’'s Institute; Arizona Alzheimer’s
Consortium.

END-TO-END 3D CYCLEGAN MODEL FOR MRI HARMONIZATION. Dong X, Shah J,
Ghisays V, Luo J, Chen Y, Lee W, Li B, Wu T, Reiman EM, Chen K, Wang Y, Su Y.
Arizona State University; Banner Alzheimer’s Institute; Arizona Alzheimer’s Consortium.

EXPLORING SURGICAL MENOPAUSE EFFECTS ON RAT FOREBRAIN
CHOLINERGIC CIRCUITS: IMPLICATIONS FOR THE ENDOCRINE-BRAIN
INTERFACE. Doyle RT, Pastor J, Balasubramanian KS, Verpeut J, Bimonte-Nelson HA,
Newbern JM. Arizona State University; Arizona Alzheimer’s Consortium.

A CNN-BASED FOUNDATION MODEL FOR EARLY DETECTION OF PRE-
SYMPTOMATIC ALZHEIMER'S DISEASE. Dumitrascu OM, Li X, Youssef A, Sobczak J,
Zhu W, Saxena S, Woodruff BK, Caselli R, Wang Y. Mayo Clinic Arizona; Arizona State
University; Arizona Alzheimer’s Consortium.

SELF-SUPERVISED LEARNING FOR ALZHEIMER'S DISEASE DETECTION USING
COLOR FUNDUS PHOTOGRAPHY. Dumitrascu OM, Li X, Zhu W, Woodruff BK,
Nikolova S, Sobczak J, Youssef A, Saxena S, Andreev J, Caselli R, Chen JJ, Wang Y.
Mayo Clinic Arizona; Arizona State University; Mayo Clinic Rochester; Arizona
Alzheimer’s Consortium.

ENDOTHELIAL ACTIVATION IS ASSOCIATED WITH HIPPOCAMPAL ATROPHY IN
PARTICIPANTS WITH ASYMPTOMATIC EXTRACRANIAL CAROTID ARTERY
DISEASE. French SR, Zahra S, Wiskoski HE, Arias JC, Khakwani KZR, Howell C,
Escareno CE, Heitkamp EN, Vazquez F, Pugazhendhi A, Ally M, Culwell GC, Vitali F,
Bedrick EJ, Trouard TP, Alexander GE, Weinkauf CC. University of Arizona; Arizona
Alzheimer’s Consortium.

PARKINSON’S-LINKED BRAIN FEATURES IN AGING AUTISTIC ADULTS. Galindo
MV, Valdez M, Ofori E, Peterson D, Rodi A, Braden BB. Arizona State University; Arizona
Alzheimer’s Consortium.
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29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

ADMINISTRATION OF ISOFORM-SELECTIVE INHIBITOR OF HEAT SHOCK
PROTEIN 90-BETA AMELIORATES MEMORY LOSS AND NOCICEPTIVE BEHAVIOR
IN 8-MONTH-OLD 5XFAD MICE. Gratreak BDK, Seekins CA, Serwetnyk S, D’Amico T,
Blagg BS, Streicher JM. University of Arizona; University of Notre Dame; Arizona
Alzheimer’s Consortium.

CONTINUAL SKILL AND TASK LEARNING VIA DIALOGUE. Gu W, Kondepudi N,
Huang L, Gopalan N. Arizona State University; Arizona Alzheimer’s Consortium.

CARDIOMETABOLIC RISK MEDIATES THE ASSOCIATION BETWEEN PERCEIVED
STRESS AND EPISODIC MEMORY SIMILARLY AMONG HISPANIC/LATINO AND
NON-HISPANIC WHITE INDIVIDUALS. Guareia L, Huentelman MJ, Ryan L. University
of Arizona; Translational Genomics Research Institute; Arizona Alzheimer’s Consortium.

IDENTIFYING COGNITIVE SUBGROUPS IN OLDER ADULTS FROM COMMUNITY
DATA VIA HIERARCHICAL CLUSTER ANALYSIS. Hall JD, Green J, Chou Y. University
of Arizona; Arizona Alzheimer’s Consortium.

TREATMENT WITH PSILOCYBIN ALLEVIATES APPROACH-AVOIDANCE
BEHAVIOR IN AGED MICE. Hanson T, Lifshitz D, Law O, Hays A, Flores B, Olive MF,
Mennenga SE, Lewis CR. Arizona State University; University of Arizona, College of
Medicine-Phoenix; Arizona Alzheimer’s Consortium.

ALZHEIMER’S DISEASE GENETIC RISK DOSAGE IN AUTISTIC INDIVIDUALS.
Harker SA, Piras |, Huentelman MJ, Taguinod F, Lewis CR, Braden BB. Arizona State
University; Translational Genomics Research Institute; Arizona Alzheimer’s Consortium.

A NOVEL SCORING PROTOCOL FOR ASSESSING UNPROMPTED IMAGINATIVE
THINKING IN YOUNG AND OLDER ADULTS. Hovhannisyan M, Grilli MD, Andrews-
Hanna JR. University of Arizona; Arizona Alzheimer’s Consortium.

PERFUSION AND CEREBROVASCULAR REACTIVITY CHARACTERIZATION IN
ALZHEIMER’S DISEASE AND VASCULAR DEMENTIA. Keeling EG, McElvogue MM,
Ott LR, Burke AD, Sabbagh MN, Bakkar N, Stokes AM. Barrow Neurological Institute;
Arizona State University; Arizona Alzheimer’s Consortium.

AGE AND APOE ASSOCIATED TRAJECTORIES FOR PLASMA-NFL AND CORTICAL
THICKNESS IN PRE-CLINICAL ALZHEIMER’S DISEASE. Kira K, Malek-Ahmadi M, Su
Y, Ghisays V, Luo J, Devadas V, Chen Y, Lee W, Protas H, Chen K, Zetterberg H,
Blennow K, Caselli RJ, Reiman EM. Arizona State University; Banner Alzheimer's
Institute; University of Gothenburg; Mayo Clinic Arizona; Arizona Alzheimer’s Consortium.

THE ROLE OF CARDIOVASCULAR BURDEN ON EXECUTIVE FUNCTIONING AND
PROCESSING SPEED PERFORMANCE IN A COGNITIVELY NORMAL SAMPLE. Krall
D, Malek-Ahmadi M, Blake L, Auman B, Belden CM, Atri A, Arch R, Serrano G. Banner
Sun Health Research Institute; Banner Alzheimer’s Institute; Arizona Alzheimer’s
Consortium.

CHARACTERIZATION OF ALZHEIMER’S DISEASE-RELATED NEURO-
INFLAMMATION UTILIZING A 5XFAD MOUSE MODEL. Leslie A, Reyes-Reyes E,
Rodgers K. University of Arizona; Arizona Alzheimer’s Consortium.
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40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

TREATMENT WITH PSILOCYBIN ALLEVIATES APPROACH-AVOIDANCE
BEHAVIOR IN AGED MICE. Lifshitz D, Hanson T, Law O, Hays A, Flores B, Olive MF,
Mennenga* SE, Lewis* CR. Arizona State University; Arizona Alzheimer’s Consortium.

RISK FACTORS ASSOCIATED WITH MILD COGNITIVE IMPAIRMENT AMONG
MEXICAN IMMIGRANT ADULTS IN SOUTHERN ARIZONA. Lindemer SL, Maldonado
A, Ochoa Mora E, Gonzalez AS, Villavicencio EA, Garcia DO. University of Arizona;
Arizona Alzheimer’s Consortium.

A NOVEL PRECLINICAL TASK FOR THE ASSESSMENT OF SOCIAL RECOGNITION
MEMORY UNDER VARIOUS LOAD DEMANDS. Lizik CR, Kelley-Wolfe K, Wu ES,
Asadifar S, Verpeut J, Bimonte-Nelson HA. Arizona State University; Arizona Alzheimer’s
Consortium.

CREATION AND TESTING OF A NOVEL FINE MOTOR TASK INTENDED FOR THE
DETECTION AND ANALYSIS OF NEURODEGENERATIVE PRECURSORS. Lukacik D
Melick A, Schaefer S, Beeman S, Verpeut JL. Arizona State University; Arizona
Alzheimer’s Consortium.

A NEUROVASCULAR UNIT ON-A-CHIP MODEL FOR STUDYING THE
INTERACTIONS BETWEEN BRAIN CAPILLARY NICHE AND STEM CELL-DERIVED
NEURONS. Manoharan TJM, Bamfonga G, Andrews MG, Migrino RQ, Nikkhah M.
Arizona State University; Phoenix Veterans Affairs Health Care System; University of
Arizona, College of Medicine-Phoenix; Arizona Alzheimer’s Consortium.

LYSOSOMAL DYSFUNCTION PROMOTES MICROGLIAL MEDIATED
INFLAMMATION AND REDUCTION IN PGRN LEVELS. Magsood S, Lin J, Harrison AM,
Uppalapati CK, Leyva KJ, Hull EE. Midwestern University; Arizona Alzheimer’s
Consortium.

HIGH RESOLUTION EX VIVO MRI REVEALS AGE-RELATED CHANGES IN BONNET
MACAQUE LOCUS COERULEUS ASCENDING WHITE MATTER TRACTS. McDermott
K, Dieckhaus L, Hutchinson E B, Barnes CA. University of Arizona; Arizona Alzheimer’s
Consortium.

BEHAVIORAL AND METABOLIC PROFILES IN AN AGED, HUMANIZED APP/APOE
MOUSE MODEL OF ALZHEIMER’S DISEASE RISK. McLean JW, Bhattrai A, Brinton
RD. University of Arizona; Arizona Alzheimer’s Consortium.

NOVEL FINE MOTOR TASK FOR STUDYING KINEMATICS IN THE TGF344-AD RAT
MODEL: APPLICATIONS OF NOVEL MACHINE LEARNING TECHNIQUES IN
NEUROSCIENCE. Melick A, Lukacik D, Bimonte-Nelson H, Schaefer S, Beeman S,
Verpeut JL. Arizona State University; Arizona Alzheimer’s Consortium.

EXTENDED EXPOSURE TO ALZHEIMER'S RISK FACTORS INCREASES
ALZHEIMER'S DIAGNOSIS RISK, AMPLIFIED IN APOE4 CARRIERS: IMPLICATION
FOR DELAYED ONSET OF ALZHEIMER'S RISK FACTORS. Merlini S, Vitali F, Brinton
RD. University of Arizona; Arizona Alzheimer’s Consortium.
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51.

52.

53.

54.

55.

56.

57.

58.

59.

NUCLEAR EXPORT OF TDP-43 IS FACILITATED BY ADAR2-MEDIATED RNA
EDITING. Moore S, Julian D, Lorenzini I, McMillan M, Alsop E, Macklin-Isquierdo S,
Lehmkuhl E, Kalab P, Hayes L, Zarnescu D, Van-Keuren Jensen K, Barmada S, Sattler
R. Barrow Neurological Institute; University of Arizona, College of Medicine-Phoenix;
University of Michigan; Translational Genomics Research Institute; University of Arizona;
Johns Hopkins University, School of Medicine; Penn State, College of Medicine; Arizona
Alzheimer’s Consortium.

INCREASED GLUCOSE AND CA4 VOLUME INTERACT TO PROMOTE
HIPPOCAMPAL MEMORY FUNCTION IN OLDER ADULTS. Norman SL, Hoscheidt S,
Matijevic S, Ryan L. University of Arizona; Arizona Alzheimer’s Consortium.

CHOLINERGIC MUSCARINIC ANTAGONISM ON A SPATIAL MEMORY TASK:
HYSTERECTOMY WITH OVARIAN CONSERVATION YIELDS COMPARABLE
IMPAIRMENTS TO OVARIAN REMOVAL IN A RAT MENOPAUSE MODEL. Oevermann
MW, Lizik CR, Wu ES, Kelley-Wolfe K, Bimonte-Nelson HA. Arizona State University;
Arizona Alzheimer’s Consortium.

CORTICAL BRAIN PERFUSION AND ITS RELATIONSHIP WITH HIPPOCAMPAL-
BASED TASKS IN LONG-COVID. Palmer J, Hoscheidt S, Rhodes, A, Ryan L. University
of Arizona; Arizona Alzheimer’s Consortium.

APOE4 INTERACTS WITH PERIMENOPAUSAL TRANSITION IN REGULATING
CENTRAL AND PERIPHERAL LIPID METABOLISM. Pan H, Mi Y, Qi G, Wang T, Brinton
RD, Yin F. University of Arizona; Arizona Alzheimer’s Consortium.

USING 3D ORGANOIDS TO INTERROGATE METABOLIC DYSREGULATION IN
AGING & ALZHEIMER’S DISEASE. Pennington T, Cerna S, Andrews M. Arizona State
University; Arizona Alzheimer’s Consortium.

IMPAIRED L-TYPE VOLTAGE-GATED CA2+ CHANNEL FUNCTION IN CEREBRAL
ARTERIOLAR MYOCYTES FROM HUMANIZED APO€E4 KNOCK-IN MICE. Polk FD
DaSilva JF, Pires PW. University of Arizona; Arizona Alzheimer’s Consortium.

NOVEL IMAGING SIGNATURES TO DETECT ROD MICROGLIA AFTER
EXPERIMENTAL DIFFUSE TRAUMATIC BRAIN INJURY. Pressman MM, Giordano KR,
Griffiths DR, Hutchinson EB, Lifshitiz J. University of Arizona, College of Medicine-
Phoenix; Phoenix VA Health Care System; University of Arizona; Arizona Alzheimer’s
Consortium.

COMPARING OLDER ADULT STRESS LEVELS ASSOCIATED WITH COGNITIVE
AND MOTOR TESTING TO ADVANCE EARLIER DEMENTIA SCREENING. Reed AM
Chacon E, Schaefer SY. Arizona State University; Arizona Alzheimer’s Consortium.

THE RELATIONSHIP BETWEEN PATTERN SEPARATION AND OBJECT
DISCRIMINATION. Rhodes A, Palmer J, Ryan L. University of Arizona; Arizona
Alzheimer’s Consortium.
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61.

62.

63.

64.

65.

66.

67.

68.

AN EXAMINATION OF AGE-RELATED DIFFERENCES IN AUTOBIOGRAPHICAL
THINKING USING AN EXPERIENCE SAMPLING APPROACH: INSIGHTS FROM THE
MIND WINDOW APP. Puig Rivera VA, Cervantes LJ, Freveletti D, Andrews ES, Grilli MD,
Andrews-Hanna JR. University of Arizona; Arizona Alzheimer’s Consortium.

THE IMPACT OF DEMENTIA AND THE LIVED EXPERIENCE OF COUPLES. Santos B
Turner T. Midwestern University.

SEX-SPECIFIC HORMONE AND GENE EXPRESSION ALTERATIONS |IN
EXPERIMENTAL MODEL OF TRAUMATIC BRAIN INJURY. Simmons A, Wilferd S,
Pena V, Plaisier C, Bimonte-Nelson H, Sirianni R, Stabenfeldt S. Arizona State University;
University of Massachusetts; Arizona Alzheimer’s Consortium.

IDENTIFYING SYNAPTOME ABERRATIONS IN C90RF72 ALS/FTD PATIENT-
DERIVED CORTICAL NEURONS. Spillman A, Bustos L, Hansen N, Garcia-Mansfield K,
Gittings L, Alsop E, Van Keuren-densen K, Pirrotte P, Sattler R. Barrow Neurological
Institute; Arizona State University; Translational Genomics Research Institute; Arizona
Alzheimer’s Consortium.

INVESTIGATING AGE-RELATED CHANGES OF MPFC NEURAL RESPONSES TO
VENTRAL HIPPOCAMPUS STIMULATION. Srivathsa SV, Vishwanath A, Cowen SL,
Barnes CA. University of Arizona; Arizona Alzheimer’s Consortium.

TAS2R38 SUPERTASTERS ARE ASSOCIATED WITH LOWER RISK OF
ALZHEIMER’S DISEASE (AD) WITH THE ADVANCEMENT OF AGE. Su CW, Chen K,
Wang Q. Arizona State University; Arizona Alzheimer’s Consortium.

KNOWLEDGE OF RISK FACTORS FOR DEMENTIA AND ATTITUDES ON A
DEMENTIA PREVENTION PROGRAM BY AGE AND ETHNICITY IN ARIZONA. Talkad
H, Chen Y, Bress A, Langbaum J, Tariot P, Pruzin J. University of Arizona, College of
Medicine-Phoenix; Banner Alzheimer’s Institute; University of Utah; Arizona Alzheimer’s
Consortium.

ADULTHOOD DIETARY CHOLINE SUPPLEMENTATION MODESTLY LOWERS
METABOLIC SYMPTOMS RELATED TO ALZHEIMER’S DISEASE RISK IN THE
TS65DN MODEL OF DOWN SYNDROME. Tallino S, Etebari R, Leon H, Sepulveda |,
Nath D, Bartholomew B, Velazquez R. Arizona State University; Arizona Alzheimer’'s
Consortium.

IDENTIFYING HIGH-RISK SUBGROUPS IN ALZHEIMER'’S DISEASE PATIENTS: AN
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Restrepo F, Kosik KS, Beach TG. Banner Sun Health Research Institute; University
Medical Center Hamburg-Eppendorf; University of Antioquia, Medellin, Colombia;
University of Texas Southwestern Medical Center; University of California, Santa Barbara;
University of Pittsburgh; Indiana University School of Medicine, Massachusetts General
Hospital and Harvard Medical School.
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CONTRIBUTION OF ENDOTHELIN SIGNALING TO AD-RELATED
CEREBROVASCULAR DYSFUNCTION. Silva JF, Pires P. University of Arizona; Arizona
Alzheimer’s Consortium.

CAUSAL RELATIONSHIP BETWEEN SLEEP DURATION AND ALZHEIMER’S
DISEASE: INSIGHTS FROM MENDELIAN RANDOMIZATION AND LATENT CAUSAL
VARIABLE ANALYSIS. Song S, Huentelman MJ, Piras IS. Translational Genomics
Research Institute; Arizona Alzheimer’s Consortium.

ABSENCE OF FMRI REPETITION SUPPRESSION FOLLOWING PERSPECTIVE
SHIFTS MAY CONTRIBUTE TO AGE-RELATED SPATIAL MEMORY DEFICITS.
Srokova S, Barnes CA, Ekstrom AD. University of Arizona; Arizona Alzheimer’s
Consortium.

INJURY-INDUCED AUTOANTIBODIES AS BIOMARKERS FOR ALZHEIMER'S
DISEASE. Stabenfeldt SE, Willingham C, Flores Prieto D, Diehnelt C. Arizona State
University; Robust Diagnostics, LLC; Arizona Alzheimer’s Consortium.

THE TOPOLOGICAL LANDSCAPE OF PROTEINS ASSOCIATED WITH
NEURODEGENERATIVE DISEASE. Sugiyama M, Kosik KS, Panagiotou E. University of
Tennessee at Chattanooga; University of California, Santa Barbara; Arizona State
University; Arizona Alzheimer’s Consortium.

CAN TREATMENT OF INSOMNIA REDUCE PRECLINICAL BIOMARKERS OF
ALZHEIMER’S DISEASE? Taylor DJ, Huskey A, Emert SE, Nagy SM, Leete J, Kim K,
Lopez N, Olson E, Grilli M, Kilgore S. University of Arizona.

BRAIN HEALTH LOTERIA. Teposte M, Pazzi M, Martinez L, Nava-Cabrales A,
Hernandez M, Diaz C. Banner Alzheimer’s Institute; Arizona Alzheimer’s Consortium.

VALIDATING THE EFFICACY OF A NOVEL POTENT DYRK1A INHIBITOR (DYR533)
IN THE TS65DN MOUSE MODEL OF DOWN SYNDROME. Turk J, Winslow W, Tallino
S, Judd J, Bartholomew SK, Mistry F, Hulme C, Dunckley T, Velazquez R. Arizona State
University; University of Arizona; Arizona Alzheimer’s Consortium.

COMBINING SPEAK OUT!® THERAPY PROGRAM WITH THE COMPUTER
ASSISTED REHABILITATION ENVIRONMENT (CAREN) TO IMPROVE SPEECH
INTELLIGIBILITY AND GAIT IN PATIENT’S WITH PARKINSON’S DISEASE: A CASE
STUDY. Wash EW, Lamb MA, Manriguez, A, Delap CM. Midwestern University.

PROGRANULIN LEVELS AND LYSOSOMAL FUNCTION ALTER PRO-
INFLAMMATORY CYTOKINE PRODUCTION BY MICROGLIA. Yang AZ, Lin J, Harrison
AM, Uppalapati CK, Magsood S, Biparva P, Leyva KJ, Hull EE. Midwestern University;
Arizona Alzheimer’'s Consortium.

ASYMPTOMATIC EXTRACRANIAL CAROTID ATHEROSCLEROSIS IS ASSOCIATED
WITH POORER COGNITIVE FUNCTION AND REDUCTIONS IN WHITE MATTER
VOLUME AND PERFUSION. Zahra S, French SR, Arias JC, Khakwani KZR, Escareno
CE, Heitkamp EN, Wiskoski HE, Vazquez F, Ally M, Pugazhendhi A, Culwell GC, Vitali F,
Bedrick EJ, Trouard TP, Alexander GE, Weinkauf CC. University of Arizona; Arizona
Alzheimer’s Consortium.
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149. ADVANCING NUTRIENT DELIVERY IN STRETCHABLE MICROFLUIDIC DEVICES
FOR NOVEL ALZHEIMER’S IN-VITRO ANALYSIS. Bradbeer M, Graudejus O, Rowan
C, Wong RP, Wood L, Holberton A. BMSEED; Georgia Tech; Arizona State University.
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RECENT ADVANCES AND CLINICAL IMPLEMENTATION OF BLOOD BIOMARKERS. Ashton
NJ. Banner Sun Health Research Institute; Banner Alzheimer’s Institute; Arizona Alzheimer’s
Consortium.

The implementation of blood tests for Alzheimer’'s disease (AD) would be greatly facilitated by
access to easily scalable, cost-effective, and accurate tests. The research community has
demonstrated the utility of several biomarkers, such as phosphorylated tau protein (p-tau217),
neurofilament light chain (NfL), and glial fibrillary acidic protein (GFAP). However, comprehensive
data on the clinical relevance of these biomarkers, particularly in primary and secondary
healthcare settings, is limited. Expanding research to validate these biomarkers on widely
accessible clinical platforms could revolutionize early diagnosis and monitoring of AD, improving
patient outcomes and enabling more efficient use of healthcare resources.

This presentation will summarize the latest data on the clinical implementation and significance
of blood biomarkers for Alzheimer's disease. It will delve into the nuances of measuring
biomarkers such as phosphorylated tau protein (p-tau217), highlighting the differences in various
measurement techniques. Additionally, looking towards the future, the presentation will explore
advancements in remote blood collection methods, which could enhance accessibility and
convenience for patients. Furthermore, it will discuss novel and innovative approaches for
discovering biomarkers that are relevant to non-Alzheimer’s pathologies and tracking clinical
progression, broadening the scope of biomarker utility in neurodegenerative disease research
and patient care.
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CONTRIBUTION OF ASTROCYTIC SPARCL1 TO CORTICAL SYNAPTIC DYSFUNCTION IN
C90RF72-FTD/ALS. Culibrk RA, Bustos LM, Gittings L, Ondatje B, Julian D, Hansen NP, Sharma
R, Pirrotte P, Van Keuren-Jensen K, Sattler R. Barrow Neurological Institute; Translational
Genomics Research Institute; Arizona Alzheimer’s Consortium.

Background: Reactive astrocytes have been implicated in the pathogenesis of C9orf72-FTD/ALS,
the most common genetic form of this neurodegenerative disease spectrum. The astrocyte-
secreted factor SPARCL1 - a key synaptogenic protein - has been shown to be pivotal to synapse
maintenance and strength, yet no studies have carefully addressed whether SPARCL1
dysregulation may contribute to neurodegeneration. Interestingly, decreased SPARCL1
expression in CSF correlates with cognitive impairment in AD (Seddighi et al. JAD 2018, 61 401-
414). Our study therefore aimed to ascertain whether similar SPARCL1 perturbations occur in
C9orf72-FTD/ALS and how SPARCL1 dysfunction contributes to cortical neurodegeneration.

Methods: iPSCs from C9orf72-FTD/ALS patients (n = 3) and matched controls (n = 3) were
differentiated into cortical astrocytes and subjected to bulk RNA-Seq and proteomics analyses.
Postmortem frontal cortex tissues from C9orf72-FTD/ALS patients (n = 6) and non-neurological
controls (n = 10) were analyzed using snRNA-Seq, with a focus on synaptic maintenance
pathways.

Results: We observed a significant reduction of SPARCL1 protein in C9orf72-FTD/ALS patient-
derived cortical astrocytes compared to controls (log2FC = -1.11; p = 0.009). In the frontal cortex
of C9orf72-FTD/ALS patients, astrocytic SPARCL1 mRNA levels were similarly diminished
(log2FC = -0.33; p < 0.0001). Furthermore, mRNA levels of several synaptic adhesion molecules,
including neurexin and neuroligin family members, were notably decreased in excitatory neurons
(p < 0.0001).

Conclusions: These data indicate that astrocytic SPARCL1 dysregulation is strongly associated
with cortical synaptic dysfunction and neurodegeneration in C9orf72-FTD/ALS. Our ongoing
experiments aim to characterize whether SPARCL1 loss directly impinges on synaptic
maintenance, with a mechanistic focus on its presumed stabilization of neurexin/neuroligin
interactions.
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ALZHEIMER’S DISEASE-ASSOCIATED CD83(+) MICROGLIA ARE LINKED WITH
INCREASED IMMUNOGLOBULIN G4 AND HUMAN CYTOMEGALOVIRUS IN THE GUT,
VAGAL NERVE, AND BRAIN. Readhead BP, Mastroeni DF, Wang Q, Sierra MA, de Avila C,
Jimoh TO, Haure-Mirande J, Atanasoff KE, Nolz J, Suazo C, Barton NJ, Orszulak AR, Chigas
SM, Tran K, Mirza A, Ryon K, Proszynski J, Najiar D, Dudley JT, Liu STH, Gandy S, Ehrlich ME,
Alsop E, Antone J, Reiman R, Funk C, Best RL, Jhatro M, Kamath K, Shon J, Kowalik TF, Bennett
DA, Liang WS, Serrano GE, Beach TG, Van Keuren-Jensen K, Mason CE, Chan Y, Lim ET,
Tortorella D, Reiman EM. ASU-Banner Neurodegenerative Disease Research Center, Arizona
State University; Weill Cornell Medicine; Icahn School of Medicine at Mount Sinai; University of
Massachusetts Chan Medical School; Translational Genomics Research Institute; Institute for
Systems Biology; Serimmune, Inc; Rush University Medical Center; Banner Sun Health Research
Institute; Banner Alzheimer's Institute; Arizona Alzheimer’s Consortium.

Background: Genetic and other studies implicate microglia, the major immune cell type in the
brain, in the development and potential treatment of Alzheimer’s disease (AD). While there may
also be microbial contributions to AD, findings have been inconclusive, and a single pathogen has
not been confirmed. In a recent single nucleus RNA sequencing study (Wang, Nat. Commun,
2024) we reported findings from a cohort of 101 subjects (AD n=66, Aged control n=35) who were
clinically and neuropathologically well characterized and donated brain and body tissues very
soon after they died. In that study we observed a CD83(+) microglial subtype in the superior frontal
gyrus of 47% of brain donors with Alzheimer’s disease versus 25% of unaffected controls and
which was associated with increased Immunoglobulin G4 (IgG4) in the transverse colon (TC).
This finding was consistent with a potential microbial interaction between components of the gut
microbiome and the presence of CD83(+) microglia.

Methods: Our current study applied a combination of multiomic, multi-tissue and systems biology
approaches to investigate this apparent cross-tissue association. This included extensive
immunohistochemical studies, IgG4 repertoire profiling, and brain organoid infection experiments.
The availability of high-quality tissue from CNS (e.g. brain and CSF) as well as peripheral
anatomical sites (e.g. transverse colon, serum) from the same subjects was critical for illuminating
these interactions.

Results: Here we report that the presence of CD83(+) microglial in the superior frontal gyrus is
significantly associated with elevated immunoglobulin IgG4 and human cytomegalovirus (HCMV)
in the transverse colon, increased anti-HCMV IgG4 abundance in the cerebrospinal fluid, and the
presence of both HCMV and IgG4 in the superior frontal gyrus and vagal nerve. Examination of
AD brain tissue sections from an independent cohort of AD subjects (ROSMAP) confirmed the
significant association between HCMV and CD83(+) microglia. HCMV infection of cerebral
organoids accelerates production of AD pathophysiological features AB42 and pTau-212, while
also inducing neuronal death. Further, HCMV infection of immortalized C20 microglia induces
expression of CD83, suggesting CD83(+) microglia observed in-situ may be directly infected.

Conclusions: Our results indicate a complex, cross-tissue interaction between HCMV and the host
adaptive immune response associated with CD83(+) microglia in persons with AD. Histochemical
studies are consistent with an active HCMV infection, suggesting an opportunity for the evaluation
of antiviral therapy in older adults with blood-based biomarker evidence of both AD and chronic
HCMV infection.
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ASSOCIATION OF SLEEP BEHAVIORS WITH CEREBRAL WHITE MATTER
HYPERINTENSITY VOLUME IN HEALTHY MIDDLE-AGED TO OLDER ADULTS. Ally M, Aslan
DH, Sayre MK, Bharadwaj PK, Maltagliati S, Lai MHC, Wilcox RR, Klimentidis YC, Raichlen DA,
Alexander GE. University of Arizona; University of Southern California; Arizona Alzheimer’s
Consortium.

Background: As dementia prevalence is expected to grow rapidly in the coming decades, recent
efforts have focused on understanding how different lifestyle factors influence brain aging. Poor
sleep quality has been associated with cognitive decline and increased risk for age-related
neurodegenerative disease, however the mechanisms for this are not fully understood. White
matter hyperintensity volume (WMHV) measured on magnetic resonance imaging (MRI) reflects
a cerebrovascular health factor that has been associated with Alzheimer’s disease and vascular
dementia and has also been often observed in healthy aging. We investigated the relation
between self-reported sleep behaviors and WMHYV to evaluate the role of sleep quality in brain

aging.

Methods: Middle-aged to older adults (n=10,444) from the UK Biobank were screened to exclude
reported major medical (including sleep disorders), neurological, and psychiatric disorders. T1
and T2 FLAIR MRI brain scans measured total WMHV. History of self-reported sleep behaviors
were evaluated: (1) hours of sleep/night, (2) daytime napping, (3) sleeplessness, (4) snoring, and
(5) daytime dozing. Multiple regression tested associations between each sleep behavior and log-
transformed WMHYV, while controlling for total intracranial volume, age, sex, ethnicity, education,
Townsend Deprivation Index, imaging location, days between visits, depressed mood, and
alcohol use (Model 1). Follow-up analyses (Model 2) adjusted for hypertension, diabetes, smoking
status, moderate-to-vigorous physical activity, body mass index, and apolipoprotein E (APOE) €4
status.

Results: The mean (SD) age of the sample was 62.84 (7.53) years, 5,608 were female (53.7%),
10,240 (98.0%) were White, 5,381 (51.5%) had at least a college education, and 2,855 (27.3%)
were APOE ¢4 carriers. In Model 1, sleep behaviors of increased napping (b=0.069, 95%
CI[0.035, 0.103], p<.001), sleeplessness (b=0.041, 95% CI[0.005, 0.078], p=.026), and snoring
(b=0.068, 95% CI[0.034, 0.103], p<.001) were associated with greater WMHV, but hours of
sleep/night (p=.102) and daytime dozing (p=.369) were not. However, in Model 2 only napping
was significantly associated with greater WMHV (b=0.046, CI[0.012, 0.080], p=.007).

Conclusions: In a large cohort of healthy middle-aged to older adults, daytime napping was
specifically associated with increased cerebral WMHV. Napping may represent a marker of brain
aging, linking sleep quality to white matter pathology, reflecting a potential pathway relating poor
sleep to dementia risk. Further research is needed to evaluate causality and clinical outcomes.
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DEVELOPMENT AND TESTING OF HIGHLY SCALABLE APPROACHES FOR DISCLOSING
ALZHEIMER’S GENETIC AND BIOMARKER TEST RESULTS. Langbaum JB. Banner
Alzheimer’s Institute; Arizona Alzheimer’s Consortium.

There is a need to develop and test highly scalable approaches for disclosing Alzheimer’s disease
(AD) genetic and biomarker test results to research participants and patients. First, the availability
of amyloid modifying therapies is dramatically increasing the need for disclosure of AD related
genetic and biomarker test results. Second, the 21st Century Cures Act requires the immediate
return of most medical test results, including AD biomarkers. Third, there is a shortage of genetic
counselors and dementia specialists. One important solution is developing and deploying scalable
methods to responsibly communicate gene and biomarker test results. One very promising and
proven method is e-health technologies.

This presentation will summarize progress to date in the development and testing of scalable e-
health approaches for returning AD genetic and biomarker test results and discuss future
directions. It will provide an overview of the APOE genetic counseling and disclosure process
used in the Alzheimer’s Prevention Initiative (API) Generation Program trial (NCT02565511) and
describe the data collected assessing the changes in measures of knowledge, psychological, and
emotional wellbeing following disclosure in cognitively unimpaired adults ages 60-75. It will share
information about the ancillary CONNECT 4 APOE study (NCT02978729), which randomized
persons screening for the Generation Study 1 to receive their results either by telephone or
videoconference with a genetic counselor. Lastly, it will discuss the recently launched API
eSMARTER trial (NCT06459583) that is evaluating disclosure of APOE and plasma ptau217 by
an eHealth platform versus videoconference telehealth disclosure with healthcare providers.
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APOE, ABCA7, AND RASGEF1C ARE ASSOCIATED WITH EARLIER ONSET OF AMYLOID
DEPOSITION FROM OVER 4000 HARMONIZED POSITRON EMISSION TOMOGRAPHY
IMAGES. Castellano T, Wang TC, Wu Y, Archer D, Janve V, Durant A, Regelson A, Cody K,
Harrison T, Engelman C, Jagust W, Albert M, Johnson S, Resnick S, Sperling R, Bilgel M, Saykin
A, Vardarajan B, Mayeux R, Alzheimer's Disease Neuroimaging Initiative, Betthauser T, Bennett
DA, Schneider J, De Jager P, Menon V, Toson D, Mormino E, Dumitrescu L, Hohman T, Koran
M. Vanderbilt University Medical Center; Stanford University; University of California, Berkeley;
University of Wisconsin; Johns Hopkins University School of Medicine; University of Wisconsin
School of Medicine; National Institute on Aging, National Institutes of Health; Massachusetts
General Hospital; Brigham and Women’s Hospital; Indiana University; Columbia University
Medical Center; The New York Presbyterian Hospital; Rush University Medical Center; Columbia
University Irving Medical Center; University of California San Francisco; Mayo Clinic Arizona.

Background: Genetics play a significant role in Alzheimer's Disease, but the genetics of the timing
of when someone converts to amyloid positivity (the estimated amyloid positivity onset age
(EAOA)) remains underexplored. Novel algorithms have shown that the rate of amyloid
accumulation is uniform across large cohorts of research participants. Using this uniform rate of
accumulation, we can then extrapolate when someone converted to amyloid positivity decades
before their PET scans were acquired. We will use these algorithms to calculate EAOA from
amyloid PET and then use EAOA in genetics studies to validate APOE associations and explore
what genes beyond APOE effect the timing of amyloid onset. As the focus of my K76 aims, this
work will be expanded to evaluate the genetics of EAOA in over 18,000+ AR PET from the
Alzheimer's Disease Sequencing Project--Phenotype Harmonization Consortium.

Methods: Amyloid PET from 4,216 participants were harmonized and the SILA algorithm was
utilized to calculate an individual's EAOA. EAOA was then used as an outcome variable in
genome wide survival analyses. Gene and pathway analyses, tissue-specific gene expression,
and genetic correlations with complex traits were also explored.

Results: APOE €4 homozygotes converted to amyloid positivity five years earlier than €3
homozygotes and ~1.5 years earlier than €3¢4 heterozygotes. rs4147929, an expression
quantitative trait loci (eQTL) for the AD-risk gene ABCA7 on chromosome 19 associated with
earlier EAOA, with minor allele homozygotes converting to amyloid positivity four years before
major allele homozygotes. The minor allele of ABCA7 was associated with increased expression
of ABCAY7, and increased expression of ABCA7 was associated with increased amyloid pathology
in the brain in an independent autopsy dataset. Additionally, the risk-gene RASGEF1C was
associated with an earlier EAOA.

Conclusions: Known AD-risk loci APOE, ABCA7, and RASGEF1C were associated with an earlier
age of amyloid onset, with supporting evidence from tissue-specific gene expression analyses,
offering insights into pathways targetable for intervention at the earliest stages of disease
development.
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DYR533: A NOVEL DYRK1A INHIBITOR AND ITS THERAPEUTIC POTENTIAL IN
ALZHEIMER’S DISEASE AND RELATED TAUOPATHIES. Bartholomew S, Winslow W, Shaw
Y, Rokey S, Foley C, Hulme C, Dunckley T, Velazquez R. Arizona State University; University of
Arizona; Arizona Alzheimer’s Consortium.

Background: The need for pharmaceutical interventions to slow or stop the progression of
Alzheimer’s Disease (AD) is dire as cases are increasing at an alarming rate. One therapeutic
target of interest is dual-specificity tyrosine phosphorylation-regulated kinase 1a (Dyrk1a). Dyrk1a
is a ubiquitously expressed protein kinase that directly phosphorylates tau, the Amyloid Precursor
Protein (APP) and has been shown to be upregulated in the AD brain. Notably, it is triplicated in
Down Syndrome (DS). We find that Dyrk1a protein levels from human post-mortem frontal cortical
tissue of control (Braak Stage < lll), AD moderate (Braak stage IV) and AD severe (Braak stage
VI) negatively correlate with last Mini Mental State Exam, and positively correlate with Braak
Stage, Neuritic plaque density, and pro-inflammatory cytokine Tumor Necrosis Factor (TNF)-a.
Given the relationship between Dyrk1a and hallmark AD pathogenesis, our goal was to determine
the efficacy of a novel and potent Dyrk1a inhibitor termed DYR533 in reducing the AD-like
pathology modeled in PS19 and 3xTg-AD mice.

Methods: Prior to the accumulation of tau, four-month-old PS19 mice and their non-transgenic
(NonTg) control littermates were given daily intraperitoneal injections of either 1.0, 2.5, or 5.0
mg/kg of DYR533 or a Vehicle control for four months. At 7 months, all subjects were put through
a battery of behavioral tasks to assess motor function and spatial learning and memory, then
euthanized at 8 months when brain tissue and blood plasma were collected. In a second study,
prior to the presence of amyloid-B (AB) and tau pathogenesis, 7.5-month-old female 3xTg-AD and
NonTg mice were dosed with DYR533 (using the same doses as PS19 experiment) until 10
months of age followed by brain tissue and blood collection.

Results: We found that PS19 mice dosed with DYR533 showed improved performance in the
Rotarod, a test of motor function, and the Morris Water Maze, a test of spatial learning and
memory. Neuropathological assessment of PS19 brain tissue revealed that DYR533 significantly
reduced Dyrk1a protein levels in both hippocampal (Hp) and cortical (Ctx) tissue, in addition to
reducing phosphorylated tau (pTau) at the pathologically relevant epitopes Serine 396 (S396) and
Threonine 181 (T181) and reduced pro-inflammatory cytokine TNF-a in both the brain and blood
plasma. 3xTg-AD mice given DYR533 consistently showed significant reductions in Hp and Ctx
Dyrk1a protein levels, pTau S396 and T181, TNF-a, and soluble cortical AB42.

Conclusions: Collectively, this work strongly supports the efficacy of the novel DYR533 in

mitigating hallmark pathogenesis and improving neuroinflammation seen in the AD brain, which
has broader implications for its use as a therapeutic in other tauopathies and Down Syndrome.

42



ORAL RESEARCH PRESENTATION

ASYMPTOMATIC EXTRACRANIAL CAROTID ATHEROSCLEROSIS IS ASSOCIATED WITH
POORER COGNITIVE FUNCTION AND REDUCTIONS IN WHITE MATTER VOLUME AND
PERFUSION. Zahra S, French SR, Arias JC, Khakwani KZR, Escareno CE, Heitkamp EN,
Wiskoski HE, Vazquez F, Ally M, Pugazhendhi A, Culwell GC, Vitali F, Bedrick EJ, Trouard TP,
Alexander GE, Weinkauf CC. University of Arizona; Arizona Alzheimer’s Consortium.

Background: There is increasing evidence that carotid stenosis is associated with cognitive
impairment and dementia. But little is known about the associated changes in the brain. Although
the brain has robust collateral blood flow and perfusion regulation, a potential mechanism for how
carotid stenosis could result in cognitive decline is through chronic brain hypoperfusion. In the
brain, white matter more than gray matter is susceptible to the vascular damage induced by
chronic hypoperfusion. We investigated whether asymptomatic extracranial atherosclerotic
disease (aECAD) is associated with cognitive impairment and whether that impairment is linked
to white matter changes including hypoperfusion and volume loss.

Methods: A total of 150 study participants with a diagnosis of aECAD and/or =2 cardiovascular
risk factors between the ages of 50-85 years were recruited from vascular clinics in Tucson, AZ.
Participants underwent MRI scans to evaluate carotid stenosis percentage, brain volumes, and
cerebral perfusion. Brain volumes were adjusted for total intracranial volume (TIV) prior to
analysis. Pseudo-continuous Arterial Spin Labelling (pcASL) was used to measure perfusion
signals. ASL images were analyzed using BASIL toolbox available in FMRIB Software Library
(FSL). Each participant also underwent a neurocognitive testing battery. Spearman-rank
correlation was used to assess the association between the continuous variables. Cognitive
status among perfusion groups was compared using Wilcoxon rank sum test. Linear regression
was used to control for potential confounders.

Results: Wechsler Adult Intelligence Scale (WAIS) Coding, WAIS Symbol Search, and the Stroop
Color-Word test, which assess processing speed and executive function, were negatively
correlated with carotid stenosis (p<0.01). Degree of carotid stenosis was inversely associated
with white matter perfusion (r= -0.32, p<0.01) and white matter volume (r=-0.28, p<0.01). The
decrease in perfusion was consistent even after adjusting for age, sex, cardiovascular risk factors
and white matter lesion volumes. (B coefficient= -0.27, p= 0.03). The group with low-perfusion
had lower WAIS Coding scores compared to the high-perfusion group (p=0.05), while other
cognitive tests (WAIS Symbol Search, Stroop Color-Word test) did not differ significantly.

Conclusions: Asymptomatic extracranial atherosclerotic disease is associated with poorer
cognition, white matter hypoperfusion and white matter volume reduction. Still more, in a small
subset of participants (n=15), we found that surgical treatment significantly increased perfusion
compared to baseline. Understanding mechanisms of cognitive dysfunction associated with
aECAD will build impetus for more targeted treatments in this population that currently is not
clinically evaluated or treated for cognitive outcomes.
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DEVELOPMENT OF A COMPOSITE SCORE TO PREDICT LEWY BODY PATHOLOGY
BURDEN. Choudhury P, Chen K, Zhang N, Tremblay C, Ho AH, Belden CM, Adler CH, Shill H,
Mehta S, Driver-Dunckley E, Shprecher DR, Serrano GE, Beach TG, Reiman EM, Atri A. Banner
Sun Health Research Institute; Arizona State University; University of Arizona; Banner
Alzheimer’s Institute; Mayo Clinic Arizona; Barrow Neurological Institute; Brigham and Women'’s
Hospital; Harvard Medical School; Arizona Alzheimer’s Consortium.

Background: Lewy body (LB) diseases can present with overlapping prodromal, cognitive, motor,
autonomic or neuropsychiatric symptoms. Intuitively, greater symptom severity should correlate
with greater pathological burden, but this has not been consistently shown. LB pathology does
not translate to clinical expression in Incidental LB disease. While several composite
scores/toolkits utilize overlapping schemes for diagnosis, a composite data-derived score to
predict LB pathologic burden is lacking. We aimed to utilize an autopsy-confirmed cohort, and
validated, brief, and standardized clinical, functional, pathologic assessments, and machine
learning (ML)/quantitative modeling techniques to identify clusters and importance rankings
among assessments/measures to predict LB pathologic severity and density.

Methods: A total of 234 subjects with neuropathological finding of LB at autopsy in the Arizona
Study of Aging and Neurodegenerative Disorders (AZSAND) who were classified as Cognitively
Unimpaired or Mild Cognitive Impairment after their first study clinical evaluation were included.
Of these, 145 subjects had complete scores for 32 of 46 measures (clinical, cognitive, behavioral
and functional) that were utilized as predictors of LB pathology. Olfactory function was assessed
using the University of Pennsylvania Smell Identification Test (UPSIT). LB severity was assess
by the Unified Staging System for Lewy Body Disorders (USSLB). Several ML algorithms and
quantitative prediction models were explored and compared: artificial neural network (ANN),
partial least square regression (PLSR), support vector regression (SVR), relevance vector
regression (RVR) and ensemble forest regression (EFR) with leave-one-out (LOO) scheme.
Game-theory based Shapley methods assessed the impact, including rankings, consistency and
magnitude, of model predictors.

Results: RVR predicted aggregate LB density with large effect size (R2 =0.691, p<0.00001). ANN
predicted USSLB severity stage with large effect size (R2=0.74, p<2.5e-43). All other ML
algorithms/models provided substantial prediction. Across all models, UPSIT was the most
influential predictor (>65%), followed by Controlled Oral Word Association Test (COWAT) and
age.

Conclusions: These preliminary and exploratory results support the utilization of ML
techniques/models to assess LB pathologic burden with key measures collected in relatively small
samples. UPSIT was consistently ranked highest impactful among clinical and functional
measures/predictors. Integrated together in ML/data-derived composites, UPSIT, COWAT and
other clinical characteristics may be of antemortem utility to predict USSLB stages.
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DEVELOPMENT AND DEPLOYMENT OF A MOBILE NEUROIMAGING LABORATORY FOR
THE STUDY OF AGE-RELATED CHANGES IN RESIDENTS OF RURAL ARIZONA ZIP
CODES. Price C, Dock K, Chambers D, Metz D, Ahearn ME, Sharma S, Karaniuk K, Determan
R, Perry G, Davis C, Johnson M, Beres S, De Both M, Venkatachalam H, Naymik M, Taguinod
F, Bonfitto A, Huentelman M. Translational Genomics Research Institute; Arizona Alzheimer’s
Consortium.

Background: A challenge facing all disciplines of human research is the engagement, recruitment,
study, and retention of typically understudied societal groups. This is critical so that any public
health recommendations, diagnostic tests, or therapeutics have the highest chance of being
generalizable across the population. One such understudied group are those individuals who
reside in rural zip codes. They are critical to enroll in research studies because they are known to
exhibit different risk factors and environmental exposures when compared to their non-rural peers.
Our MindCrowd study excels in the study of underserved groups; with approximately 80% of our
cohort representing membership in one or more of the recognized understudied categories. To
recruit rural participants, we developed a mobile research laboratory (mLab) and launched a sub-
study of MindCrowd that we call Mobile Minds.

Methods: The mLab consists of a custom-built 28-foot horse trailer that includes two rooms; a wet
laboratory and a neuroimaging suite. It supports multiple phenotyping approaches including blood
collection and ultra-low-field MRI (0.06 Tesla; 1.5mm voxel size). The Mobile Minds protocol
includes measurement of blood pressure, grip strength, body composition, scent detection,
processing speed, verbal memory, and T1/T2 volumetric MRI. A 0.5 c.c. capillary bed blood
sample is also collected and processed for DNA and plasma biomarkers.

Results: Since November of 2023, the mLab has enrolled and studied over 600 participants from
over 10 different Arizona cities; 50% of which reside in rural zip codes. We observe predicted
trends in all phenotypic measures, including age- and sex-related effects on grip strength, body
composition, scent detection, cognition, brain region volumes, and plasm biomarkers.

Conclusions: We demonstrated that a mobile laboratory approach for the study of rural Arizona
residents is well received and capable of phenotypically assessing multiple domains associated
with typical aging and age-related cognitive disease. This approach will continue to be employed
and 1-year longitudinal assessments of the cohort will begin in November. We propose that
greater use of this and other innovative approaches for engagement, recruitment, and retention
of understudied societal groups will play an important role in the future of human research.
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STUDENT POSTER #1

CORTICOSTERONE DISRUPTS SPATIAL WORKING MEMORY DURING RETENTION
TESTING WHEN HIGHLY TAXED, WHICH POSITIVELY CORRELATES WITH DEPRESSIVE-
LIKE BEHAVIOR IN MIDDLE-AGED, OVARIECTOMIZED FEMALE RATS. Acufia AM, Peay
DN, Whittaker K, Donnay ME, Conrad CD. Arizona State University; Arizona Alzheimer’s
Consortium.

Background: Major Depressive Disorder (MDD) affects 8.4 % of the U.S. population and is twice
as common in women than men. Moreover, women are particularly vulnerable to developing MDD
during hormonal fluctuations, especially during the menopausal transition. Stress is associated
with the development of MDD, overlapping in brain circuitry and function. To investigate
mechanisms of MDD, chronic stress in rodents is commonly employed, but often show mixed
reports as to whether females express more depressive-like behavior compared to males, which
questions the face validity of chronic stress in preclinical models. Many of these reports use young
adult females or aged females, but few study middle-age. Moreover, estrogens can have some
protective qualities that could obscure the results. The current study tested the hypothesis that
chronic exposure to the rodent stress hormone, corticosterone (CORT) would result in heightened
depressive-like behavior, comorbid expression of anxiety-like behavior, and impaired spatial
working memory in middle-aged, ovariectomized (OVX) female rats.

Methods: OVX Female rats (12 months) were exposed to CORT (400 pg/ml or vehicle, VEH) in
drinking water for approximately two months. At 28 days of the CORT treatment, rats began
behavioral tests that included depressive-like assessments (Sucrose Preference (SP), Forced
Swim Test (FST), and Social Interactions), anxiety-like assessments (Novelty Suppressed
Feeding (NSF), Elevated Plus Maze (EPM), Marble Bury) and cognitive assessments (eight arm
Radial Arm Water Maze (RAWM), Visible Platform (VP).

Results: Compared to VEH-treated rats, CORT significantly intensified depressive-like behaviors:
decreased SP, enhanced immobility on the FST, and decreased sociability. CORT enhanced
anxiety-like behavior on a marble bury task by reducing time investigating. No effects were
observed on NSF or the EPM. CORT did not alter the ability to learn a spatial working memory
version of the RAWM; however, when the rats acquired the rules of the task, CORT disrupted
performance when rats had most items to remember. As CORT-treated rats performed well during
VP, this suggested that CORT disrupted spatial working memory, as opposed to motivation or
motor skills. Finally, a composite depressive-like behavior score positively correlated with poor
spatial working memory to show that as depressive-like symptoms increased, cognitive
performance worsened.

Conclusions: OVX middle-aged females expressed depressive-like behaviors, anxiety-like
behaviors and cognitive dysfunction when exposed to stress levels of CORT for an extended
duration. Moreover, depressive-like behavior and poor spatial working memory were highly
correlated. This study is the first to show that CORT-treated, middle-aged OVX females
expressed a variety of symptoms that are commonly observed with depression, including
helplessness, anhedonia, anxiety, and cognitive fog, by using a protocol that allowed for the
inclusion of multiple behavioral assessments.



STUDENT POSTER # 2

ASSOCIATION OF SLEEP BEHAVIORS WITH CEREBRAL WHITE MATTER
HYPERINTENSITY VOLUME IN HEALTHY MIDDLE-AGED TO OLDER ADULTS. Ally M, Aslan
DH, Sayre MK, Bharadwaj PK, Maltagliati S, Lai MHC, Wilcox RR, Klimentidis YC, Raichlen DA,
Alexander GE. University of Arizona; University of Southern California; Arizona Alzheimer’s
Consortium.

Background: As dementia prevalence is expected to grow rapidly in the coming decades, recent
efforts have focused on understanding how different lifestyle factors influence brain aging. Poor
sleep quality has been associated with cognitive decline and increased risk for age-related
neurodegenerative disease, however the mechanisms for this are not fully understood. White
matter hyperintensity volume (WMHV) measured on magnetic resonance imaging (MRI) reflects
a cerebrovascular health factor that has been associated with Alzheimer’s disease and vascular
dementia and has also been often observed in healthy aging. We investigated the relation
between self-reported sleep behaviors and WMHYV to evaluate the role of sleep quality in brain

aging.

Methods: Middle-aged to older adults (n=10,444) from the UK Biobank were screened to exclude
reported major medical (including sleep disorders), neurological, and psychiatric disorders. T1
and T2 FLAIR MRI brain scans measured total WMHYV. History of self-reported sleep behaviors
were evaluated: (1) hours of sleep/night, (2) daytime napping, (3) sleeplessness, (4) snoring, and
(5) daytime dozing. Multiple regression tested associations between each sleep behavior and log-
transformed WMHYV, while controlling for total intracranial volume, age, sex, ethnicity, education,
Townsend Deprivation Index, imaging location, days between visits, depressed mood, and
alcohol use (Model 1). Follow-up analyses (Model 2) adjusted for hypertension, diabetes, smoking
status, moderate-to-vigorous physical activity, body mass index, and apolipoprotein E (APOE) €4
status.

Results: The mean (SD) age of the sample was 62.84 (7.53) years, 5,608 were female (53.7%),
10,240 (98.0%) were White, 5,381 (51.5%) had at least a college education, and 2,855 (27.3%)
were APOE ¢4 carriers. In Model 1, sleep behaviors of increased napping (b=0.069, 95%
CI[0.035, 0.103], p<.001), sleeplessness (b=0.041, 95% CI[0.005, 0.078], p=.026), and snoring
(b=0.068, 95% CI[0.034, 0.103], p<.001) were associated with greater WMHV, but hours of
sleep/night (p=.102) and daytime dozing (p=.369) were not. However, in Model 2 only napping
was significantly associated with greater WMHV (b=0.046, CI[0.012, 0.080], p=.007).

Conclusions: In a large cohort of healthy middle-aged to older adults, daytime napping was
specifically associated with increased cerebral WMHV. Napping may represent a marker of brain
aging, linking sleep quality to white matter pathology, reflecting a potential pathway relating poor
sleep to dementia risk. Further research is needed to evaluate causality and clinical outcomes.



STUDENT POSTER # 3

SUPPORTIVE ENVIRONMENT FOR AGING: EXPLORING THE IMPACT OF MULTISENSORY
ENVIRONMENTS ON SLEEP, MOOD, AND STRESS IN OLDER ADULTS WITH BEHAVIORAL
AND PSYCHOLOGICAL SYMPTOMS OF DEMENTIA. Alrahyani M, Yeom D, Guest A,
Lesselyong J, Fani M, Sharp N. Arizona State University; Qassim University; ViewPoint Senior
Care; Arizona Alzheimer’s Consortium.

Background: The ambient indoor environment feature is one of the most influential factors in
assisted long-term care facilities that has significant impact on patients' psychological and
physiological responses. The multi-sensory environment has gained wide attention as a non-
pharmacological intervention that may contribute to delaying the worsening severity of
neurocognitive disorders from the mildest to the most severe stages in older adults with dementia
and other cognitive impairments. Studies have reported the impact of the multi-sensory
environment on depression, agitation and functional performance of the older adults diagnosed
with dementia. However, the typical MSE in these studies (Snoezelen room) demands special
requirements (e.g., Trained therapist and MSE facilitator) and expensive equipment. Furthermore,
these studies did not investigate the impact of MSE on the sleep quality of BPSD patients. Thus,
the purpose of this study is to examine the effectiveness of a novel MSE approach on BPSD
patients’ sleep quality and other physiological/psychological responses via a series of human
experiments.

Methods: A field study was conducted on 12 older adults (age > 53 years old) diagnosed with
BPSD in the partner memory care facility. Our study introduced cost-effective and passive MSEs,
Multi-Sensory Stimulating Environment (MSSE) and Multi-Sensory Relaxing Environment
(MSRE), using a combination of sensory stimuli, including visual stimuli, aroma, and sound. Over
six consecutive weeks, participants underwent a baseline week in their conventional environment,
followed by three weeks of 6-day MSE interventions, each separated by a week washout period.
Interventions included exposure to MSSE in Week 2 during morning, exposure to MSRE in Week
4 during evening, and a combination of both (morning and evening) in Week 6. The impact of
each intervention on the participant’s sleep and heart rate (HR, stress) were assessed via a non-
invasive wearable device (Fitbit). Additionally, the Cornell Scale for Depression in Dementia
(CSDD) and the Cohen-Mansfield Agitation Inventory (CMAI) were used to assess depression
and agitation. The questionnaires were completed by primary caregivers to provide
comprehensive insights into participants' responses.

Results: Our findings indicate significant reduction in depressive symptoms in participants after
exposure to all three interventional conditions with most notable improvements during the
combined exposure. Interventions descriptively showed longer sleep duration compared to the
baseline. Furthermore, heart rate was observed to be lower during the exposure to the
interventions suggesting calming effects.

Conclusions: The results highlight the potential of cost-effective and passive MSEs to enhance
the quality of life for older adults with BPSD, offering practical guidance for more accessible MSE
implementations in diverse care settings.



STUDENT POSTER # 4

LOCATING YOUR NEXT DESTINATION ACROSS PROGRESSIVE MEMORY LOADS: DO
SURGICAL MENOPAUSE VARIANTS IMPACT SPATIAL PRECISION? Anyigbo K, Doyle RT,
Oevermann MW, Kelley-Wolfe K, Badhwar N, Roorkeewal G, Bimonte-Nelson HA. Arizona State
University; Arizona Alzheimer’s Consortium.

Background: In the United States, approximately one-third of women will experience uterine
removal, or hysterectomy, by age 60, often before the natural onset of menopause. In roughly
half of the hysterectomy cases, the ovaries are retained to prevent premature surgical
menopause. Surgical procedures for menopause can also include removal of both ovaries, or
bilateral oophorectomy. Hysterectomy alone, and bilateral oophorectomy, each increase the risk
for dementia in women. In many research studies, women are grouped together based on ovarian
status without accounting for the presence or absence of the uterus, thereby obscuring whether
outcomes relate to hysterectomy status. Our laboratory developed a rat model of hysterectomy
to further expand cognitive assessments of surgical menopause variants used in women, and to
decipher the individual impact of uterine removal. With this model, we have shown unique
detrimental impacts on spatial working memory performance resulting from hysterectomy surgery
alone on a water radial-arm maze task with a systematically elevating working memory load. We
have also previously demonstrated ovarian hormone modulation of spatial precision while solving
this task; yet, comparative effects of clinically-given menopause surgeries have not been
systematically tested but could yield insight into the breadth and depth of spatial impacts. Thus,
the current study implemented our previously-developed precision analysis to evaluate the
comparative spatial acuity of varied clinically-utilized surgical menopause models, including
hysterectomy.

Methods: Reproductively inexperienced Fischer-CDF female rats were randomly assigned to
surgical treatment groups of Sham, Hysterectomy, and Ovariectomy (Ovx). After recovery from
surgery, rats were trained on an eight-arm water-escape radial-arm maze task in which animals
needed to locate a hidden platform for escape. This maze measures spatial working memory as
load increases. Every error choice was quantified relative to the correct arm via determining how
many arms away the choice was from the nearest platformed arm.

Results: Preliminary analyses indicate that for spatial precision, the impact of menopause varied
with working memory load demand, with the greatest changes in spatial precision occurring at the
highest load. Further analyses are ongoing and will be presented at the poster session.

Conclusions: These results will inform further interpretations of spatial ability after hysterectomy
and other menopause variants via characterizing spatially localized choices and providing fine-
tuned context of spatial precision on a multiple-choice maze task.



STUDENT POSTER # 5

AN ENHANCED COGNITIVE COMPOSITE TEST SCORE WITH THE SENSITIVITY TO
PREDICT AND MONITOR PROGRESSION IN THE WORLD’S LARGEST AUTOSOMAL
DOMINANT ALZHEIMER’S DISEASE KINDRED. Badhwar N, Ghisays V, Malek-Ahmadi MH, Li
S, Su Y, Reiman EM. Arizona State University; Banner Alzheimer's Institute; Mayo Clinic;
Translational Genomics Research Institute; University of Arizona; Arizona Alzheimer’s
Consortium.

Background: For preclinical Alzheimer’s disease trials, it is essential to identify a set of sensitive
tests that offer prognostic value. We used longitudinal cognitive data derived from the Colombian
Alzheimer’s Prevention Initiative Autosomal Dominant Alzheimer’s Disease (APl ADAD) trial to
calculate mean-to-standard deviation ratios (MSDR), regression tree analysis, and principal
component analysis (PCA) to identify cognitive tests that are sensitive to preclinical AD decline.

Methods: 5-year mean-change and SD’s were used to calculate MSDR values in 166 PSEN1
mutation carriers who participated in the trial. The following tests were used: 11 subsets of the
RBANS, Ravens Progress Matrices, and the Free Cued and Selective Reminding Test (FCSRT)
immediate and delayed recall. Regression tree models, random forest models, and PCA models
were used to determine which tests best predicted Clinical Dementia Rating Sum of Boxes (CDR-
SOB) score.

Results: FCSRT immediate (0.83) and FCSRT delay (0.78) yielded the highest MSDR scores.
Regression tree analysis indicated RBANS coding, FCSRT delay, and RBANS story recall as the
best predictors (MSDR1.76, 1.48, 1.91, respectively). Random Forest (RF) yielded RBANS
Coding, RBANS Story Recall, and FCSRT delay (r2= 0.586). PCA indicated RBANS coding and
FCSRT immediate (r = 0.73, 0.51, respectively).

Conclusions: We conclude that FCSRT and RBANS coding and story recall may be the most
sensitive tests for tracking cognitive decline in this population. These tests may be used in future
clinical trials to better inform a person’s subsequent cognitive course and accurately estimate
treatment effects.



STUDENT POSTER # 6

DYR533: A NOVEL DYRK1A INHIBITOR AND ITS THERAPEUTIC POTENTIAL IN
ALZHEIMER’S DISEASE AND RELATED TAUOPATHIES. Bartholomew S, Winslow W, Shaw
Y, Rokey S, Foley C, Hulme C, Dunckley T, Velazquez R. Arizona State University; University of
Arizona; Arizona Alzheimer’s Consortium.

Background: The need for pharmaceutical interventions to slow or stop the progression of
Alzheimer’s Disease (AD) is dire as cases are increasing at an alarming rate. One therapeutic
target of interest is dual-specificity tyrosine phosphorylation-regulated kinase 1a (Dyrk1a). Dyrk1a
is a ubiquitously expressed protein kinase that directly phosphorylates tau, the Amyloid Precursor
Protein (APP) and has been shown to be upregulated in the AD brain. Notably, it is triplicated in
Down Syndrome (DS). We find that Dyrk1a protein levels from human post-mortem frontal cortical
tissue of control (Braak Stage < lll), AD moderate (Braak stage IV) and AD severe (Braak stage
VI) negatively correlate with last Mini Mental State Exam, and positively correlate with Braak
Stage, Neuritic plaque density, and pro-inflammatory cytokine Tumor Necrosis Factor (TNF)-a.
Given the relationship between Dyrk1a and hallmark AD pathogenesis, our goal was to determine
the efficacy of a novel and potent Dyrk1a inhibitor termed DYR533 in reducing the AD-like
pathology modeled in PS19 and 3xTg-AD mice.

Methods: Prior to the accumulation of tau, four-month-old PS19 mice and their non-transgenic
(NonTg) control littermates were given daily intraperitoneal injections of either 1.0, 2.5, or 5.0
mg/kg of DYR533 or a Vehicle control for four months. At 7 months, all subjects were put through
a battery of behavioral tasks to assess motor function and spatial learning and memory, then
euthanized at 8 months when brain tissue and blood plasma were collected. In a second study,
prior to the presence of amyloid-B (AB) and tau pathogenesis, 7.5-month-old female 3xTg-AD and
NonTg mice were dosed with DYR533 (using the same doses as PS19 experiment) until 10
months of age followed by brain tissue and blood collection.

Results: We found that PS19 mice dosed with DYR533 showed improved performance in the
Rotarod, a test of motor function, and the Morris Water Maze, a test of spatial learning and
memory. Neuropathological assessment of PS19 brain tissue revealed that DYR533 significantly
reduced Dyrk1a protein levels in both hippocampal (Hp) and cortical (Ctx) tissue, in addition to
reducing phosphorylated tau (pTau) at the pathologically relevant epitopes Serine 396 (S396) and
Threonine 181 (T181) and reduced pro-inflammatory cytokine TNF-a in both the brain and blood
plasma. 3xTg-AD mice given DYR533 consistently showed significant reductions in Hp and Ctx
Dyrk1a protein levels, pTau S396 and T181, TNF-a, and soluble cortical AB42.

Conclusions: Collectively, this work strongly supports the efficacy of the novel DYR533 in
mitigating hallmark pathogenesis and improving neuroinflammation seen in the AD brain, which
has broader implications for its use as a therapeutic in other tauopathies and Down Syndrome.



STUDENT POSTER # 7

EFFICACY OF MUSIC INTERVENTIONS FOR PERSONS LIVING WITH DEMENTIA ON
ACTIVITIES OF DAILY LIVING. Bentien K, Beck A, Turner T. Midwestern University.

Background: With the growing evidence and diagnosis of dementia the concern for a person's
ability to live independently is an important factor in managing their plan of care as their disease
progresses. ldentifying areas that can be preserved is a supportive measure to enable
independence. The objective of this systematic review was to determine the effects of therapeutic
music interventions on activities of daily living (ADL) for persons living with dementia?” Research
articles included in the review gathered data from residents of skilled nursing facilities who had
the diagnosis of mild, moderate, or severe dementia. The Barthel Index (Bl) and the Functional
Independence Measure (FIM) were used to measure the effects of music intervention with OT
intervention on ADL independence for persons living with dementia.

Methods: The database PubMed was searched in accordance with EBSCOhost using the search
criteria of “music interventions” “activities of daily living” and either “dementia” or “Alzheimer's
disease”. Inclusion criteria comprised of randomized controlled trials with participants diagnosed
with dementia, above the age of 65, and with music intervention, including music stimulation,
singing/auditory stimulation, lyric reading, or clapping. Exclusion criteria comprised of participants
diagnosed with decreased visual or auditory acuity.

Results: Four articles were included with a combined 380 participants. The randomized controlled
trials, evidenced by meta-analysis, identified overall pooled effect size 0.061 (95% confidence
interval).. Although the meta-analysis favored occupational therapy with music intervention the
results were not statistically significant.

Conclusions: Identifying non-pharmaceutical interventions to maintain ADL independence for
individuals living with dementia increases quality of life. This meta-analysis did not find that music
interventions improved ADL function, indicating that future research on how occupational therapy
practitioners can maintain or improve ADL function is needed.



STUDENT POSTER # 8

MEASURING CEREBRAL WHITE MATTER CHANGES IN ALZHEIMER’S DISEASE USING
THE AMYLOID PET TRACER FLORBETAPIR. Bhargava V, Luo J, Devadas V, Malek-Ahmadi
M, Chen K, Reiman EM, Su Y. University of Arizona, College of Medicine-Phoenix; Banner
Alzheimer’s Institute; Arizona State University; Translational Genomics Research Institute;
Arizona Alzheimer’s Consortium.

Background: Recent studies have demonstrated the use of amyloid PET tracers in studying White
Matter Hyperintensities (WMHSs), areas of increased white matter signal intensity in T2-weighted
MRIs, in Alzheimer’s disease (Moscoso et al. 2022, European Journal of Nuclear Medicine). Here,
we further compare the amyloid PET tracer, Florbetapir, uptake in white matter to T2-weighted
FLAIR measured WMHs and their relationship to AD-specific Amyloid, Tau, Neurodegeneration,
and Inflammation (“ATNI”) biomarkers.

Methods: Baseline and 2.40+1.0 year follow-up Florbetapir data from n=775 mild AD dementia,
mild cognitive impairment (MCI), and cognitively unimpaired (CU) participants from Alzheimer’s
Disease Neuroimaging Initiative (ADNI) were used to characterize and compare the association
between cross-sectional Florbetapir uptake in white matter to T2-weighted FLAIR WMHs.
Participants were further divided into amyloid positive vs amyloid negative individuals using a
centiloid threshold of >20 and cognitive decline status (positive or negative) using Clinical
Dementia Rating threshold of greater than 0. Florbetapir uptake was calculated using
Standardized Uptake Value Ratios (WM SUVRs) and cerebellar cortex as the reference region.
Florbetapir WM SUVRs and total T2-weighted FLAIR WMHs volumes were then compared to
ATNI imaging (mean cortical amyloid Florbetapir PET and Flortaucipir tau PET) and blood-based
biomarkers (phosphorylated-tau 181 (ptau-181), Neurofilament Light Chain Protein (NfL), Glial
Fibrillary Acidic Protein (GFAP)) using partial correlations (co-varying for age and education).

Results: WMH volumes were associated with lower Florbetapir WM SUVRs (R=-0.29, p=7.50E-
14). With increasing AD disease severity, baseline values of Florbetapir WM SUVRs decreased
while WMH volumes increased. Florbetapir WM SUVRs were significantly associated with PET
and blood-based biomarkers of amyloid (Florbetapir WM SUVR/mean cortical Florbetapir PET:
R=-0.17, p=1.60E-05; Florbetapir WM SUVR/ptau181: R=-0.22, p=1.40E-08), Flortaucipir
measured tau deposition in the Entorhinal Cortex (R=-0.18, p <0.001), and neurodegeneration
biomarkers (Florbetapir WM SUVR/plasma NfL R-0.14, p=3.00E-04). WMH volumes were
significantly associated with amyloid and neurodegeneration biomarkers but not with tau-PET
deposition in the Entorhinal Cortex (WMH Volume/mean cortical Florbetapir PET (R=0.28,
p=3.70E-13); WMH Volume/ptau181 (R=0.19, p=2.60E-06); WMH Volume/plasma NfL (R=0.28,
p=1.90E-12) ; WMH Volume/Entorhinal Cortex PET tau deposition (R=0.04, p=0.47). In a sub-
sample where relevant data was available, both WMH volumes and Florbetapir WM SUVRs were
not associated with plasma GFAP (WMH Volumes/plasma GFAP: R=0.26, p=0.15; Florbetapir
WM SUVRs/plasma GFA: R=0.00, p=0.98).

Conclusions: This study further supports the use of amyloid Florbetapir PET tracer in studying
white matter changes in AD pathology.



STUDENT POSTER #9

GENOTYPIC EFFECT ON MICROBIOME COMPOSITION IN A DROSOPHILA
MELANOGASTER MODEL OF PARKINSON’S DISEASE. Bonnette PE, Olson SC, Chagolla
SM, Pearman K, Zhu H, Ludington WB, Call GB. Midwestern University; Carnegie Institution for
Science; Johns Hopkins University; Arizona Alzheimer’s Consortium.

Background: While motor and neurological symptoms are the primary hallmark of Parkinson’s
disease (PD), PD patients regularly suffer from non-motor symptoms, including gastrointestinal
issues such as gut dysbiosis and constipation. These gut manifestations of a neurodegenerative
disease have supported the hypothesis of a gut-brain axis (GBA). The Call lab has been
investigating the potential GBA involvement in PD using a Drosophila melanogaster model.
Previous experiments in our lab have shown that park25 flies have a large increase in bacterial
colonization when compared to control flies, which is the basis for these experiments.

Methods: To further investigate the colonization pattern of PD model flies, we inoculated axenic
park25 and control Drosophila embryos with a set concentration of four different bacterial stocks:
Lactobacillus brevis, Lactiplantibacillus plantarum, Acetobacter pomorum, and Acetobacter
tropicalis. The embryos were either mono-associated with one bacterial strain or given a
combination inoculation of all four. Following genotypic selection of the pupae, the food was
reinoculated with the same strains and adult flies were collected at ages 6-7 days to be
homogenized and plated. In some experiments, the gut was dissected and separated into distinct
sections (head and foregut, cardia and midgut, Malpighian tubules, crop, hindgut, and carcass)
before homogenization. The subsequent bacterial colonies were counted and the colony forming
units (CFUs)/fly were calculated. To investigate if the loss of Parkin in the crop was responsible
for colonization differences, crop-specific expression of a parkin-RNAi construct was performed.
In addition to our homozygous park25 flies, trans-heterozygous park25 models were used to
confirm our results. To visualize the bacterial load in the gut, control and park25 pupae were
inoculated with a fluorescent L. plantarum strain, aged out to 6-7 days, dissected and imaged on
a confocal microscope.

Results: It was determined that most of the increased bacterial colonization was occurring in the
crop, with all other sections showing no significant difference between park25 and control flies.
While not significant, the midgut also appeared to be increased in the level of colonization. Similar
results were obtained by the fluorescent bacterial imaging, which showed a consistent increased
fluorescent intensity in the crop of park25 flies while the midgut sometimes had an increased
fluorescent signal. RNAi knockdown of park had no increase in bacterial load compared to control
flies.

Conclusions: Dissection of the gut revealed that the crop had higher CFUs when compared to
control flies and fluorescent imaging appeared to support this phenotype. This suggested that
Parkin loss in the crop may lead to an autonomous increase in bacterial colonization. Interestingly,
RNAI knockdown of park in the crop revealed that loss of Parkin is not responsible for this
phenomenon. Therefore, we are pursuing a feeding assay along with a constipation assay to
determine if a gut motility issue may be contributing to the increased colonization seen in our PD
model flies. This could have direct implications in human PD patients that experience a very high
frequency of both constipation and gut dysbiosis.



STUDENT POSTER # 10

ENHANCING ALZHEIMER'S DIAGNOSIS: LEVERAGING ANATOMICAL LANDMARKS IN
GRAPH CONVOLUTIONAL NEURAL NETWORKS ON HIPPOCAMPAL TETRAHEDRAL
MESHES. Chen Y, Su Y, Farazi M, Yang Z, Fan Y, George J, Wang Y. Arizona State University;
Banner Alzheimer’s Institute; Amazon AGI.

Background: MRI captures brain structural information and has been widely used in AD diagnosis.
Hippocampus has been proven to be directly related to human memory and associated with AD
progression and dementia. While machine learning and deep learning methods have been widely
used on voxel images and surface meshes, volumetric meshes are less studied. Recently, a novel
method, TetCNN, was proposed for tetrahedral mesh data analysis based on volumetric Laplace
Beltrami operator (volumetric LBO). In this study, we developed a novel approach to AD diagnosis
based on TetCNN, enhanced by anatomical landmarks generated via Gaussian process.

Methods: Our proposed network architecture consists of a 5-layer graph neural network, where
graph convolution was approximated by Chebyshev polynomial and graph Laplacian was
replaced by volumetric LBO. We further enhanced the model by integrating pre-computed
anatomical landmarks generated by the Gaussian process. We proposed a landmark fusion (LF)
layer that incorporates anatomical landmarks through an attention mechanism, resulting in an
improved statistical power.

Results: We downloaded 523 AD, 381 MCI, and 328 CN samples from the ADNI database. The
collected MRI images were processed by Freesurfer for surface reconstruction and hippocampus
segmentation. The tetrahedral mesh was generated by TetGen. We performed group-wise
classification between all possible pairs of the diagnosis groups. As a result, our model
outperformed baseline methods, including TetCNN, pointNet and pointNet++, yielding accuracies
of 0.908+0.014 in AD vs CN, 0.79810.023 in AD vs MCI and 0.695+0.028 in MCI vs CN,
respectively. Ablation study also showed the significance of transformer encoder module in our
model.

Conclusions: In this study, we introduced a novel geometric deep learning-based algorithm for
Alzheimer's disease diagnosis using brain hippocampal structure. Our model was constructed
upon the TetCNN backbone, a recently proposed geometric deep learning method optimized for
tetranedral mesh feature extraction. By incorporating anatomical landmarks, our result
demonstrated an improved performance compared to baseline models.



STUDENT POSTER # 11

PLASMA CYCLEGAN: INTEGRATING BLOOD-BASED BIOMARKERS FOR CROSS-
MODALITY TRANSLATION FROM MRI TO PET. Chen Y, Su Y, Fu Y, Chen K, Weidman D,
Caselli RJ, Reiman EM, Wang Y. Arizona State University; Banner Alzheimer’s Institute, Phoenix;
Zhejiang University; Mayo Clinic Arizona; Arizona Alzheimer’s Consortium.

Background: Cross-modality translation between MRI and PET presents significant challenges
due to the distinct mechanisms underlying those modalities. Currently, the leading method for this
translation is CycleGAN. Previous studies have proved a strong correlation between blood-based
biomarkers (BBBMs) and brain amyloid status measured by PET. However, the impact of BBBMs
on PET image synthesis has not yet been thoroughly evaluated. In this study, we propose Plasma
CycleGAN, a generative model based on CycleGAN to synthesize PET images from MRI, while
also incorporating BBBMs and other clinical covariates. We show that Plasma CycleGAN
outperforms the state-of-the-art CycleGAN for MRI-to-PET translation. Our method is the first to
integrate BBBMs in a conditional cross modality translation from MRI to PET.

Methods: Our model was built on CycleGAN architecture, while the backbone was improved by
integrating BBBMs as additional conditions in the input domain. To be specific, we introduce a
masked perturbation in the MRI image, whose voxel-level magnitudes are learnable parameters
in the neural network. The dataset we used to evaluate our model is downloaded from the ADNI
database. The cohort contains 667 subjects with matching BBBM, T1-weighted MRI images,
amyloid PET, and clinical features, including age, sex, weights, etc. The synthesized PET images
are compared with the ground truth PET images for performance evaluation using traditional
metrics like structural similarity index (SSIM), peak-signal-to-noise ratio (PSNR) and mean square
error (MSE). In addition, the Pearson correlation coefficients (PCCs) of the masked SUVR ratios
were calculated.

Results: We evaluated the baseline CycleGAN model using MRI input, as well as combined inputs
of MRI+BBBM and other clinical features. Our model achieved an SSIM of 0.78+0.13, PSNR of
25.47+2.27 and MSE of 214.23+139.41 in PET image synthesis task using MRI+ AB42/40, both
yielding the best results among all input combinations.

Conclusions: We introduce Plasma CycleGAN, the first generative model to integrate BBBMs and
clinical features in PET image synthesis from MRI images. In PET image synthesis task, our
proposed integrated model outperforms the baseline CycleGAN model.
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EXAMINING SEX-RELATED COGNITIVE AND NEURAL DIFFERENCES IN JUVENILE AND
MIDDLE-AGED MICE IN A PAIRWISE VISUAL DISCRIMINATION TASK. Christiansen K,
Truong V, Bowser S, Lyle T, Bimonte-Nelson H, Verpeut J. Arizona State University; Arizona
Alzheimer's Consortium.

Background: Dementia-related disorders are a proliferating concern for the healthcare industry,
with 10% of the population being over 65 (Ritchie & Roser, 2024). While many studies have
tracked the rate of cognitive decline during the later stages of dementia, there is an absence of
research examining the rates of decline during early dementia. Additionally, the lack of female-
specific dementia research poses a health disparity for healthcare professionals who rely on
research-based therapeutics, with men receiving higher quality medication management and
therapies (Sourial et al., 2020). It is critical to understand the symptoms of early-onset dementia
in male and female individuals to allow for better individualized healthcare and an increased
understanding of how cognition wanes across the lifespan. We hypothesized that juvenile female
mice would exhibit equal cognitive performance compared to males, but would undergo more
drastic cognitive decline into middle-age.

Methods: Cognitive changes across the lifespan were examined in both male (n=35) and female
(n=31) C57BL/6J juvenile (postnatal day 21) and middle-aged (10 months of age ) mice using a
pairwise visual discrimination task. During this task, animals learned to associate the correct
image selection with sweetened condensed milk (15%) reward. The acquisition stage tested each
animal’s learning ability by measuring the percentage of successful image selections over 10
days. The correct shape was switched in the reversal stage to analyze cognitive flexibility for 10-
15 days or until reaching criteria (70%). Trial initiation, response, and reward collection latencies
were analyzed using the sum of average medians for each mouse. Following testing, brain tissue
was analyzed for dendritic complexity and spine density using Golgi-Cox staining.

Results: We found that there are no significant differences in cognitive ability nor cognitive
flexibility between sexes amongst the juvenile and aged cohorts, yet aged females are quicker to
collect rewards (p < 0.05). Among male animals, there are no significant differences in cognitive
ability and cognitive flexibility between juvenile and aged groups. However, among females,
juvenile animals exhibit better cognitive ability and cognitive flexibility (p < 0.05), demonstrated by
more correct choices during early relearning. Neurological analysis in layer 2/3 of the
somatomotor region found that juvenile animals display an increased number of dendritic
intersections further away from the soma regardless of sex (p < 0.05).

Conclusions: This current work establishes age-related sex-specific changes in the visual
discrimination task, which will be used to quantify changes in neural pathology and brain structure
as we continue to analyze multiple brain regions. Our research will ultimately contribute to a more
nuanced understanding of sex and aging and their implications for better individualized dementia
treatments.
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SEX DIFFERENCES FOR TRAJECTORIES OF PLASMA-NFL AND MRI REGION OF
INTEREST CHANGE IN COGNITIVELY UNIMPAIRED LATE-MIDDLE-AGED AND OLDER
ADULTS. Clyde C, Malek-Ahmadi M, Su Y, Ghisays V, Luo J, Devadas V, Chen Y, Lee W, Protas
H, Chen K, Zetterberg H, Blennow K, Caselli RJ, Reiman EM. Dine College, Tsaile, AZ; Banner
Alzheimer’s Institute, Phoenix; Arizona State University; University of Gothenburg; Mayo Clinic
Arizona; Arizona Alzheimer’s Consortium.

Background: Alzheimer's disease (AD) is a neurodegenerative disease affecting approximately
6.9 million people in the United States. Approximately two-thirds of all AD cases are women who
are thought to be at a higher risk for AD compared to men. Neurofilament light (NfL) is an indicator
of neurodegeneration and/or neuroaxonal injury and is not specific to one etiology of
neurodegeneration. Here we examined sex differences on the trajectory of plasma NfL as well as
the trajectory of change for thickness and surface area in regions of interest.

Methods: Dataset total of 151 cognitively unimpaired (CU) participants (42 male and 109 female)
from the Arizona APOE Cohort were used for this analysis. Linear mixed models were adjusted
for baseline age, years of education, and APOE genotype were used to derive annualized change
scores for plasma NfL as well as changes in regions of interest. In the linear mixed models a time
(years) by sex interaction was used to estimate the rate of change for each participant. Cohen’s
d was used to quantify the effect size of annualized change differences between males and
females. Hippocampal volume was used as a reference to compare the regions of interest derived
from the linear mixed models. for paracentral gyrus thickness, entorhinal cortex surface area, and
temporal pole surface area.

Results: Trajectories of hippocampal volume (p=0.9906, d = -0.128) and plasma NfL (p=0.2807,
d = -0.019) did not differ between males and females. Paracentral gyrus thickness (p = 0.0099),
entorhinal cortex surface area (p = 0.019), and temporal pole surface area (p = 0.0302) showed
significant sex-based differences with women having higher rates of neurodegeneration in these
regions. Effect sizes for the differences in annualized change between females and males were:
temporal pole surface area (d = 0.077), entorhinal surface area (d = 0.001 ), paracentral gyrus
thickness (d = 0.401).

Conclusions: The trajectory of plasma NfL change does not differ between males and females,
however females have faster rates of paracentral gyrus thinning as well as entorhinal cortex and
temporal surface area reduction in contrast to men. However, for hippocampal volume males had
shown a much faster rate of decline. These findings suggest sex-specific neurodegenerative
patterns in cortical areas typically associated with AD. Future studies should give greater
consideration to regional differences in neurodegeneration between males and females.
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MUSIC DURING MEALTIME IN RESIDENTIAL SETTINGS: CAREGIVER EXPERIENCES AND
PERSPECTIVES. Colussi K, Venkatesh M. A.T. Still University.

Background: The purpose of the study was to explore the experiences of healthcare caregivers
regarding playing music during mealtime for people living with dementia in residential settings.
People living with dementia usually present with age-related feeding and swallowing difficulties.
Additionally, due to their cognitive decline, they may lose their drive to eat and drink; and may get
easily distracted resulting in poor oral intake (Watson, 2006). Anxiety and depression could also
lead to poor oral intake (Amella et al, 2008). Inadequate oral intake can lead to an increased rate
of hospitalizations, falls, cognitive impairment, and dependency on caregivers for activities of daily
living (Borders, 2020). Healthcare professionals, such as certified nursing assistants, activity
coordinators, and nurses often choose and play music in the dining room during mealtime.
Currently, there is a limited understanding of what motivates the staff in the facility to select music
and what their experiences are regarding the impact of playing music every day during mealtime.

Methods: Healthcare caregivers in residential settings (skilled nursing facilities, long-term care
settings, memory care centers) were sent a survey to complete. The 25-item survey measured
experiences regarding music and mealtime behaviors of people living with dementia.

Results: 28 healthcare caregivers completed the survey. Preliminary results indicate that
healthcare caregivers experience positive effects of playing music during mealtime including
independence in feeding and eating, independence using utensils, decreased need for
assistance, increased communication with caregivers and other residents, better mood, and
decreased agitation. Residents preferred classical music and music from the 70’s.

Conclusions: Caregiver experiences indicate that playing music during mealtime benefits people
living with dementia in residential settings.
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EFFICIENT DIFFUSION MRI MEASUREMENTS OF TISSUE MICROSTRUCTURE WITH
SPHERICAL AND PLANER TENSOR ENCODING. Comrie CJ, Galons JP, Beach TG, Serrano
GE, Hutchinson EB. University of Arizona; Banner Sun Health Research Institute; Arizona
Alzheimer’s Consortium.

Background: Recently, non-gaussian microstructural MRl methods such as mean apparent
propagator (MAP-MRI) have emerged with sensitivity to spatial features on the order of microns
and may detect changes in the brain tissue environment like cellularity, morphology, or protein
accumulation that are more sensitive and specific than the conventional diffusion tensor imaging
(DTI) method. However, implementing these methods into a clinical setting is challenging due to
the time, hardware, and image processing needs required by these higher-order models.
Alternative diffusion acquisition methods have recently been developed such as g-space
trajectory imaging (QTI) that use continuous waveforms and may generate diffusion weighted
images (DWIs) that report targeted microstructural information in a model-free manner at a
fraction of the time. This study aims to evaluate a range of QTI DWI encodings by comparison to
ground truth diffusion microscale-anisotropy and restriction metrics.

Methods: Imaging was performed on a formalin-fixed post-mortem human temporal lobe
specimen acquired from Banner Sun Health Institute, and was prepped and suspended in
Fluorinert. Images were acquired on a 7T Bruker Biospec MRI scanner using a multi-shell
acquisition with 201 DWI volumes over b =0-6,000 s/mm2 at an isotropic resolution of 250
microns, taking ~48 hours. Diffusion pre-processing and MAP-MRI calculations were performed
with TORTOISE 3.2.0 to generate PA and RTOP. QTI waveforms were developed using NOW
software for STE and PTE, acquired at gradient strengths of G=26-166 mT/m over 6 directions
for 24 DWI volumes each at an isotropic resolution of 200 microns, with each scan taking ~20
minutes. QTlI DWI volumes were averaged over the 6 directions for both waveforms, and
histogram analysis was performed for the whole specimen for PA and RTOP maps and QTI
images.

Results: Histogram analysis in PA and RTOP, were used as "ground truth" references and
revealed two dominant peaks: lower values for gray matter neurites and higher values for white
matter myelinated axon bundle pathways. PA also showed a third intermediate peak for axonal
pathways within gray matter regions. Histogram analysis in PTE and STE indicated that as
gradient strengths increased, intensity values decreased, with PTE being more influenced by
higher gradient strengths than STE. Despite expectations, the gradient strengths and directional
averaging in PTE did not fully capture the PA distribution. However, RTOP and STE showed
resemblance at the highest gradient strength (166 mT/m), suggesting adequate probing of
isotropic restriction.

Conclusions: The STE waveform was successful in probing similar compartments mapped in
high-order models, while the PTE waveform needs further development for gradient weightings,
timings, and angular sampling to mimic the PA distribution. Future developments and validations
are planned for both waveforms, and will also be extended to Alzheimer's Disease specimens.
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CNS-ACTIVE DRUGS FOR NEUROPSYCHIATRIC DISORDERS DIFFERENTIALLY
MODULATE RISK OF AD DEVELOPMENT. Cortes-Flores H, Torrandell-Haro G, Diaz Brinton
R. University of Arizona; Arizona Alzheimer’s Consortium.

Background: Neuropsychiatric disorders including depression, insomnia, epilepsy, schizophrenia
and attention-deficit and hyperactivity disorder (ADHD) have been associated with a
neurodegenerative process and linked to increased risk for Alzheimer’s Disease (AD). Because
of shared biological mechanisms of AD and neuropsychiatric disorders, we hypothesized that
pharmacologic treatment for neuropsychiatric disorders could impact risk for AD. CNS drugs that
are first-line therapies for neuropsychiatric disorders (including antidepressants, sedatives,
anticonvulsants, antipsychotics and stimulants) were investigated for impact on AD incidence.

Methods: To address this hypothesis, we conducted a retrospective medical informatics analysis
of insurance claims of patients aged 60 years and older, with and without exposure to CNS drugs.
To reduce health status and demographic bias, we utilized propensity score matching to adjust
for age, gender, Charlson comorbidity index (CCl), and comorbidities. The propensity score
matched population was surveyed for AD diagnosis following at least 1 year of exposure to CNS
drugs.

Results: Exposure to CNS drugs was associated with a decreased risk for AD (RR [95%CI]: 0.50
[0.47-0.53]; P<.0001), and women (RR [95%CI]: 0.46 [0.42—0.50]; P<.0001) exhibited a slightly
greater risk reduction compared to men (RR [95%CI]: 0.55 [0.50-0.61]; P<.0001). Drug
stratification indicated that antidepressant, sedative, anticonvulsant, and stimulant treatment were
associated with reduced AD risk, while antipsychotics were associated with increased risk for AD.
Additional analysis indicated that the combination of two CNS drugs was associated with a greater
reduction of AD risk compared to monotherapy for most drugs assessed. Age and sex emerged
as modulators of rate of disease conversion, with females older than 70 years receiving the
greatest benefit.

Conclusions: Collectively, these results indicate that antidepressants, sedatives, anticonvulsants,
and stimulants are beneficial as risk modifiers for AD, while antipsychotics appear to increase the
vulnerability of the brain for AD development. Potential use of combination therapy with
antipsychotics could mitigate the risk conferred by these drugs. These findings have the potential
to contribute to advancing neuropsychiatric treatment that could impact risk of Alzheimer’'s
disease.
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TDP-43 SEVERITY IS NOT ASSOCIATED WITH COGNITIVE DOMAIN DISPERSION IN
COGNITIVELY UNIMPAIRED AND MILD COGNITIVE IMPAIRMENT AUTOPSY CASES.
Crosby S, Malek-Ahmadi M, Perez SE, Mufson EJ. University of Arizona; Banner Alzheimer’'s
Institute; Barrow Neurological Institute; Arizona Alzheimer’s Consortium.

Background: Previous studies have shown that transactive response DNA protein-43 (TDP-43)
severity is associated with decreased cognitive performance, independently of Alzheimer’s
disease (AD) plaque and tangle pathology. Dispersion, or greater variation in performance
between cognitive domains, has been implicated as an early cognitive marker for progression to
mild cognitive impairment (MCI) and AD. The aim of this study is to determine whether TDP-43
severity is associated with cognitive domain dispersion as well as performance in several
cognitive domains in a well-characterized autopsy cohort.

Methods: 138 cognitively unimpaired (CU; mean age = 86.00+6.01; 56% female) and 91 mild
cognitive impairment (MCI; mean age = 88.951+6.61; 67% female) cases from the Rush Religious
Orders Study were used. Cognitive data from each subjects last clinic visit were used which
included composite z-scores for Episodic Memory, Semantic Memory, Working Memory,
Visuospatial, and Perceptual Speed. The intrasubject standard deviation (ISD) of the cognitive
composite z-scores was used to quantify cognitive domain dispersion. TDP-43 severity was
assessed using a standardized 0-3 scale with higher scores indicating greater severity. Linear
regression models were used to assess the association of TDP-43 severity with cognitive domain
dispersion and each of the individual cognitive domains while adjusting for age at death, sex,
years of education, APOE €4 carrier status, CERAD neuritic plaque severity, Braak stage,
cerebral amyloid angiopathy severity, and clinical diagnosis.

Results: The primary analysis found that TDP-43 severity was not associated with cognitive
domain dispersion (8 = 0.019, 95% CI: (-0.015, 0.053), p = 0.28). When each of the cognitive
domains were analyzed, greater TDP-43 severity was associated with decreased episodic
memory performance (f =-0.17, 95% CI: (-0.26, -0.078), p = 0.00034), but was not significantly
associated with any other cognitive domains.

Conclusions: TDP-43 shows a different relationship to cognitive ability compared to other AD-
related pathologies. Unlike previous studies that demonstrated a relationship between cognitive
dispersion and amyloid plaques, TDP-43 was not associated with dispersion. Out of all tested
cognitive domains, TDP-43 pathology was greatly associated with episodic memory function.
Increased deposition of TDP-43 correlated with decreased episodic memory ability in a stage-
dependent manner. Further exploration is needed to determine if TDP-43 attenuation improves
episodic memory performance. Understanding TDP-43’s role in AD progression may be a key
part of improving episodic memory and thus quality of life for AD patients and those with TDP-43-
related disorders.
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THE SYNTHESIS OF NEUROMODULATORY MOLECULES BY A GUT MICROBIAL
GLUTAMATE DECARBOXYLASE: GABA, TAURINE AND ITS ANALOGS, AND B-ALANINE.
Dadi P, Pauling CW, Shrivastava A, Shah DD. Arizona State University; Arizona Alzheimer’s
Consortium.

Background: Dysbiosis in the human gut microbiome has been implicated as a contributing factor
to various neurological disorders, although the precise mechanism of disease onset remains
unclear. Prior research has linked gut microbes to the production of y-aminobutyric acid (GABA),
a neurotransmitter critical in neurodegenerative diseases such as Alzheimer's (AD) and dementia,
where decreased GABA levels are consistently observed. Multiple investigations on the
microbiomes of individuals suffering from AD and dementia have consistently shown differences
in the abundance of microbes from the genus Bacteroides, which encode the gene for the enzyme
glutamate decarboxylase (GAD). We hypothesized that Bacteroides fragilis GAD (BfGAD) plays
a role in GABA production and explored its potential involvement in synthesizing other
neuromodulatory molecules such as taurine and its derivatives, which have cytoprotective and
GABAA receptor agonist properties. Lower taurine levels have been linked to cognitive deficits,
while taurine supplementation improves cognitive function in murine models.

Methods: We characterized BfGAD and investigated its ability to decarboxylate L-glutamate to
produce GABA. Kinetic parameters of the enzyme were determined using spectrophotometric
assays. Additionally, chromatographic techniques were used to analyze the activity towards other
non-native substrates.

Results: BfGAD effectively decarboxylated L-glutamate to produce GABA along with other
neuromodulatory molecules such as taurine and its analogs, and B-alanine. Engineered BfGAD
led to improved taurine production, with a single amino acid modification showing a 2-fold
increase.

Conclusions: Our work suggests that the gut microbial glutamate decarboxylase activity can be
fine-tuned to modulate the concentrations of neuromodulatory molecules. Specifically,
understanding the role of BfGAD and its engineered variants in production of neuromodulatory
molecules can be utilized for potential therapeutic interventions.
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THE ORAL TRAIL MAKING TEST: NORMATIVE ANALYSIS FOR OLDER ADULTS. Dessert
A, Malek-Ahmadi MH, Blake L, Auman B, Belden C, Atri A, Arce R, Serrano G. Banner Sun Health
Research Institute; Banner Alzheimer’s Institute; Midwestern University; Arizona Alzheimer’s
Consortium.

Background: The written Trail Making Test (WTMT) is a well-established two-part measure
utilized by neuropsychologists given its sensitivity towards detecting cognitive decline (Mrazik et
al., 2010). WTMT-A is a simple visual scanning task whereas WTMT-B adds an executive function
component of set shifting. While the WTMT-B is a sensitive measure for identifying cognitive
dysfunction as an individual ages, non-cognitive factors also frequently associated with older
adults, including reduced visual acuity and motor difficulties, hinder one’s ability to complete the
task, thus impacting interpretation bearing on diagnosis (Mrazik et al., 2010). To address these
limitations, an oral version of the Trail Making Test (OTMT) was developed (Ricker & Axelrod,
1994). Although other researchers have compiled normative data on the OTMT (Abraham et al.,
1996; Bastug et al., 2013; Kowalczyk et al., 2001; Mrazik et al., 2010; Wadsworth et al., 2016),
these samples have been relatively small with limited representation of older adults. Furthermore,
the demands for neuropsychological assessments capable of being delivered in a virtual format
rose exponentially following the COVID-19 pandemic; however, neuropsychology has few
cognitive assessments capable of being administered in this modality (Carotenuto et al., 2021;
Zeghari et al., 2022). Therefore, the present study has developed normative data for the OTMT
in an older adult population to encourage clinical utility, particularly for teleneuropsychological
assessments.

Methods: Neuropsychological test data was collected from 164 adults over the age of 65 currently
enrolled in the Arizona Study of Aging and Neurodegenerative Disorders (AZSAND) and Brain
and Body Donation Program (BBDP). Exclusion criteria included a phone Montreal Cognitive
Assessment (MoCA) score below 18 out of 20 as this would be indicative of cognitive decline and
the inability to complete the OTMT. Along with the OTMT, data from the Stroop Color Word test
and CLF phonemic fluency test.

Results: Individuals were placed into five-year increment groups by age with calculated OTMT
completion time means and standard deviations. Spearman correlational analyses were
conducted to examine the relationship between the OTMT and other processing and executive
control measures to further establish construct validity. There was a significant negative
relationship observed between OTMT-A and Stroop Color (r(132) = -0.355, p < 0.0001) and
Stroop Word (r(133) = -0.444, p < 0.0001). Significant negative correlations were also observed
between OTMT-B and Stroop Color/Word condition (r(129) = -0.314, p = 0.003) and a CFL
phonemic fluency task (r(169) = -0.273, p = 0.0003).

Conclusions: Results were consistent with previous research demonstrating the OTMT’s
construct validity with other processing speed and executive functions measures. This supports
the use of normative data for measures, such as the OTMT, that help to reduce an artificial
increase in processing speed (i.e., motor difficulties) that may not accurately reflect an individual’s
cognitive functioning. Preliminary data reinforces the use of the OTMT in a virtual format as these
data provide normative values for the OTMT that could be expanded upon.
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A NOVEL APPROACH FOR DETECTING AGE-RELATED CHANGES IN THE EX-VIVO
FEMALE BONNET MACAQUE BRAIN USING MULTI-PARAMETRIC MRI. Dieckhaus L
McDermott K, Gray DT, Barnes CA, Hutchinson EB. University of Arizona; University of California,
Los Angeles; Arizona Alzheimer’s Consortium.

Background: While several quantitative maps derived from magnetic resonance imaging (MRI)
have shown promise in detecting age-related brain changes, it remains unclear which of these
maps provides the most information. We used a novel analysis method to identify aged-related
changes across the female bonnet macaque whole brain that can evaluate the predictive power
of different combination of MRI maps. Our approach required an organism that has known
lifespan-related brain changes with MRI, making non-human primates the ideal candidate.
Additionally, ex vivo whole brain imaging allows for collection of a myriad of MRI map types at
high resolution, allowing for a more comprehensive comparison.

Methods: Diffusion and relaxometry derived MRI maps were obtained at 200-to-600-micron
resolution isotropic in seven female bonnet macaque ex vivo brain specimens ranging in age from
10-34 years. Diffusion-based maps included Fractional Anisotropy, Axial Diffusivity, Radial
Diffusivity, and Trace, which measure diffusion of water and assesses white matter tract
geometry. Relaxometry-based maps included T2, R2star, Myelin Water Fraction, and Bound Pool
Fraction, which measure the biophysical properties of tissue such as myelin and iron content.
These maps were warped to a template space for group analysis. We classified adult (14-21
years, n=3) vs. aged (28-34 years, n=4) brains using three MRI datasets: all metrics, diffusion-
only, and relaxometry-only. For each voxel in the brain, the accuracy of predicting aged versus
adult was calculated.

Results: The all metric dataset, which had a mean of 90% accuracy, which was higher compared
to diffusion only and relaxometry only which had means around 60%. We identified regions with
the highest density of accurate classification (above 90%) and found that the thalamus and the
hippocampus contained 60% and 33%, respectively. Of the 3 datasets , all metrics outperformed
diffusion and relaxometry only models significantly in the thalamus (Cohen’s D range=3.64,5.14,
compared to diffusion-only and relaxometry-only respectively; p<0.001) and hippocampus
(Cohen’s D= 3.4 ,3.76, compared to diffusion-only and relaxometry-only respectively; p<0.001).
No significant differences were observed between diffusion-only and relaxometry-only datasets.

Conclusions: These results suggest a mixed effect of MRI map types on identifying age-related
changes in the brain. Our novel analysis method revealed that combining multi-parametric MRI
maps can improve the prediction of age-related changes in the brain more accurately than using
a more traditional univariate analysis approach.
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INVESTIGATING THE EFFECTS OF ORALLY ADMINISTERED BACTEROIDES FRAGILIS
ON MICE MODELING ALZHEIMER'S DISEASE PATHOLOGIES. Dikshit S, Conn K, Barroso-
Montalvo D, Monarrez DV, Finkle H, Caporaso G, Cope EK. Northern Arizona University; Arizona
Alzheimer’s Consortium.

Background: Alzheimer’s disease (AD) is a progressive, irreversible neurodegenerative condition
marked by amyloid-p plaques and neurofibrillary tangles in the brain, leading to cognitive decline,
anger, depression, and personality changes (Borsom et al. 2023; Li et al. 2014). The incidence of
AD is increasing rapidly with the aging population, expected to triple in the next 30 years ("2020
Alzheimer’s Disease Facts and Figures" 2020). There are no effective treatments, necessitating
a deeper understanding of disease mechanisms, including the role of microglial activation and
gut-brain axis communication. The gut-brain axis involves communication through immune,
nervous, metabolic, and endocrine pathways (Martin et al. 2018). Imbalance in gut microbiota can
increase intestinal permeability, release proinflammatory cytokines, and promote
neuroinflammation (Medzhitov 2007). Recent studies suggest that Bacteroides fragilis (Bf) is
enriched in the gut microbiota of AD patients and may trigger microglial activation (Xia et al. 2023).
These findings highlight the potential role of gut bacteria in AD pathogenesis.

Bacteroides fragilis (Bf) is a Gram-negative, anaerobic bacterium integral to the human gut
microbiome, involved in immune development, pathogen protection, and metabolism (Xia et al.
2023). lts influence extends to systemic health and neurological conditions. Animal studies
indicate that manipulating gut microbiota with specific strains like Bf can affect amyloid-$
deposition, neuroinflammation, and cognitive function. This study investigates the effect of Bf
treatment on the gut microbiome in 3xTg-AD mice. It compares the gut microbiome of Bf-treated
3xTg-AD mice, untreated 3xTg-AD mice, and their wild-type (WT) cohorts.

Methods: Fecal samples were collected from 117 mice (61 Bf-treated, 56 control) every two weeks
from 4 to 52 weeks of age. Key timepoints included 8 weeks (baseline), 24 weeks (amyloid-$
plaque modeling), and 52 weeks (both plaques and neurofibrillary tangles modeling). DNA from
these samples was extracted using MagMAX™ Pathogen RNA/DNA Kit and underwent 16S
amplification. Sequencing was performed using MiSeq Reagent Nano Kit, with data analyzed via
Qiime2.

Results: 3xTg-AD mice had higher early-life Bf abundance compared to WT mice. WT mice,
regardless of treatment, had more native Bacteroides species. WT mice treated with Bf showed
decreased Lactobacillus levels compared to other groups. Bf treatment altered the fecal
microbiome uniquely for each mouse strain. AD-modeling mice showed decreased Gabra-1
expression and early-life Bf exposure reduced mucin-2 expression, which later recovered.

Conclusions: Bf treatment modulates the gut microbiome in a strain-specific manner, influencing
gut microbial community structure and potential AD pathogenesis. Understanding these dynamics
can aid in developing new therapeutic strategies for AD.
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END-TO-END 3D CYCLEGAN MODEL FOR AMYLOID PET HARMONIZATION. Dong X, Shah
J, Ghisays V, Luo J, Chen Y, Lee W, Li B, Wu T, Reiman EM, Chen K, Wang Y, Su Y. Arizona
State University; Banner Alzheimer’s Institute; Arizona Alzheimer’s Consortium.

Background: Amyloid PET (Positron Emission Tomography) is crucial in detecting amyloid burden
within the brain. However, the diversity of amyloid tracers and the scarcity of paired data
significantly challenge the collaboration between cross-center studies. In this research, we
introduce a novel patch-based 3D end-to-end image transformation model. This model works as
a harmonization strategy, transferring the amyloid PET images from one tracer type to another.

Methods: 51 florbetapir (FBP) and 604 PiB images from the Australian Imaging, Biomarkers and
Lifestyle Study of Ageing (AIBL) were processed using established pipelines to extract regional
standard uptake value ratios (SUVRs), mean cortical SUVRs (mcSUVRs), and SUVR images. 3D
Cycle-Consistent Generative Adversarial Networks (CycleGAN) was used to learn the end-to-end
3D image transformation using adversarial training strategies in conjunction with Resnet
generators and multilayer discriminators within different tracer domains. Data augmentation
techniques were applied to process the FBP images to balance the training samples and patch-
based learning was used throughout the experiment. The trained CycleGAN model was then
applied to an independent dataset with 46 paired images from www.gaain.org/centiloid-project for
performance evaluation. Correlation analyses were conducted voxel-wise and on mcSUVR,
comparing the FBP/synthetic PiB to the true PiB data. The Structural Similarity Index Measure
(SSIM) and Peak Signal-to-Noise Ratio (PSNR) were also evaluated between the synthetic and
real PiB SUVR images.

Results: The synthetic PiB SUVR images were visually more similar to real PiB SUVR images
than FBP. Voxel-wise correlation improved from 0.942 between FBP and real PiB to 0.958
between the virtual and real PiB SUVR image (p < 0.0001). The agreement of mcSUVR improved
from r = 0.909 to r = 0.954 (p<0.001) in the independent test dataset. The SSIM and PSNR
between synthetic and real PiB are 0.762 and 25.370 in the independent dataset.

Conclusions: We proposed a novel end-to-end image transformation model for 3D PET image
synthesis. The model finds the nonlinear mapping between different tracers and eliminates the
requirement for paired training images. The result was confirmed using an independent dataset
to demonstrate its effectiveness.
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END-TO-END 3D CYCLEGAN MODEL FOR MRI HARMONIZATION. Dong X, Shah J, Ghisays
V, Luo J, Chen Y, Lee W, Li B, Wu T, Reiman EM, Chen K, Wang Y, Su Y. Arizona State
University; Banner Alzheimer’s Institute; Arizona Alzheimer’s Consortium.

Background: Alzheimer’s disease (AD) is the most prevalent form of age-related dementia,
impacting 6.2 million people aged 65 or older, according to CDC data. Many ongoing studies are
using neuroimaging techniques to investigate AD. However, technical variabilities related to
image acquisition across different centers and studies limit the full power of these studies. In this
research, we introduce a novel patch-based 3D end-to-end image transformation model based
on neural networks as a harmonization strategy, transferring 1.5 Tesla (T) MRI to 3T MRI images.

Methods: A total of 1131 1.5T and 3T MRI images from the Alzheimer’s Disease Neuroimaging
Initiative (ADNI) database were processed and used in the experiment. We employed 3D Cycle-
Consistent Generative Adversarial Networks (CycleGAN) to learn the end-to-end 3D image
transformation using adversarial training strategies, with ResNet generators and multilayer
discriminators in fields of different magnetic strengths. Data augmentation techniques were
applied to process the MRI images, and patch-based learning was utilized throughout the
experiment. The trained CycleGAN model was then applied to 100 unpaired images from the
ADNI datasets for performance evaluation. Since there were no paired images in the testing set,
the 3D-ResNet10 pretrained on 23 medical datasets from MedicalNet was used to extract
features. Model performance was assessed based on the Frechet Inception Distance (FID) score.

Results: The synthetic 3T MRI images were visually more similar to real 3T MRI images than to
1.5T MRI images. The FID score dropped from 5.003 between virtual 3T and 1.5T MRI images to
3.617 between real and virtual 3T MRI images.

Conclusions: We proposed a novel end-to-end image transformation model for 3D MRI image
harmonization. The model identifies the nonlinear mapping between MRI images of different
magnetic strengths and eliminates the need for paired training images. The results were
confirmed using an independent dataset, demonstrating its effectiveness to improve the image
consistency.
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EXPLORING SURGICAL MENOPAUSE EFFECTS ON RAT FOREBRAIN CHOLINERGIC
CIRCUITS: IMPLICATIONS FOR THE ENDOCRINE-BRAIN INTERFACE. Doyle RT, Pastor J,
Balasubramanian KS, Verpeut J, Bimonte-Nelson HA, Newbern JM. Arizona State University;
Arizona Alzheimer’s Consortium.

Background: Many women experiencing menopause report symptoms of memory loss, attention
deficits, and other neurocognitive impairments. The underlying neurobiological mechanisms that
contribute to these cognitive changes remain poorly understood. We have shown that spatial
memory impairments in female rats occur six weeks post bilateral ovariectomy (Ovx), as well as
post hysterectomy (Hyst). Previous research in this rat model suggest that reductions in
circulating estrogens are linked to changes in cholinergic activity in the forebrain. Basal forebrain
cholinergic neurons (BFCNSs) in particular project to the hippocampus, amygdala, and medial
prefrontal cortex and regulate aspects of memory, attention, and cognition.

Methods: We used immunolabeling and confocal microscopy to ask whether Ovx or Hyst alters
the density of key neuronal subtypes important for BFCN interactions with the medial prefrontal
cortex (mPFC) in rats six weeks after surgery. We also analyzed the expression of the activity
dependent protein CFOS/FOS within these neuronal subtypes to identify potential long-term
changes in activity in these forebrain circuits.

Results: We did not detect a significant difference in the density of ChAT+ BFCNSs or a critical
target of cholinergic afferents, VIP+ GABAergic neurons, in the medial prefrontal cortex. However,
surgical menopause-induced changes were observed in the proportion of neuronal subtypes that
co-express FOS in the medial septum and mPFC, findings which are currently being further
analyzed.

Conclusions: Our data indicate that Ovx and Hyst do not modulate the number of core neuronal
subtypes within the BFCN-cortical circuit after 6 weeks in the rat, but may result in long-lasting
changes in BFCN input. Additional investigation is needed to determine whether changes in
activation in these neuronal subtypes contribute to the cognitive deficits associated with
menopause. Nonetheless, advancing our understanding of these mechanisms will be crucial for
developing targeted treatments for cognitive deficits following transitional and surgical
menopause.
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A CNN-BASED FOUNDATION MODEL FOR EARLY DETECTION OF PRE-SYMPTOMATIC
ALZHEIMER'S DISEASE. Dumitrascu OM, Li X, Youssef A, Sobczak J, Zhu W, Saxena S,
Woodruff BK, Caselli R, Wang Y. Mayo Clinic Arizona; Arizona State University; Arizona
Alzheimer’s Consortium.

Background: Retinal imaging and deep learning methods had been proposed to accurately
classify Alzheimer’s disease (AD), with the potential for translation in clinical practice for large-
scale AD screening. There is a critical unmet need to develop tools to identify AD in pre-
symptomatic stages. We leverage our institutional dataset of retinal color fundus photographs
(CFPs) from subjects with pre-symptomatic AD and computationally advanced natural language
processing models, to train and validate PreADFound, a novel BERT (bidirectional encoder
representations from transformers)-style self-supervised learning convolutional neural network
(CNN).

Methods: Retinal imaging and deep learning methods had been proposed to accurately classify
Alzheimer’s disease (AD), with the potential for translation in clinical practice for large-scale AD
screening. There is a critical unmet need to develop tools to identify AD in pre-symptomatic
stages. We leverage our institutional dataset of retinal color fundus photographs (CFPs) from
subjects with pre-symptomatic AD and computationally advanced natural language processing
models, to train and validate PreADFound, a novel BERT (bidirectional encoder representations
from transformers)-style self-supervised learning convolutional neural network (CNN).Next, we
used 262 macula- or optic disc-centered CFPs from our institutional cohort of subjects with intact
cognition, including amyloid-positive preclinical AD (96 images, 32 subjects) and amyloid-
negative controls (166 images, 56 subjects). Amyloid-positive status was defined as amyloid-PET
standardized uptake value ratio centiloid cut-off > 20. Quality analysis narrowed to 87 CFPs (48
left; 39 right) from 28 preclinical AD and 149 CFPs (75 left; 74 right) from 49 controls. The two
groups were matched for age, gender and ethnicity (p>0.05).

We randomly divided our institutional data into training and testing sets (ratio of 8:2) and employed
5-fold stratified cross validation. The model’s precision to classify pre-symptomatic AD was done
using quadratic-weighted Kappa, AUROC (Area Under the Receiver Operating Characteristic),
and accuracy. Furthermore, we determined the features potentially distinguishing pre-
symptomatic AD from controls on the generated attention heatmaps.

Results: In our institutional testing dataset, the CNN model achieved AUROC of 0.8950, 85.11%
accuracy, and kappa score of 0.655 for preclinical AD classification. The attention heatmaps
derived from preclinical AD CFPs pointed out retinal regions in the supero-temporal or infero-
temporal vascular arcades, in the optic nerve proximity.

Conclusions: In a real-world population with intact cognition, PreADFound achieved 85.11%
accuracy to discriminate pre-symptomatic AD based on retinal fundus images alone. Superior
and inferior vascular arcades close to the optic nerve were highlighted as potential early AD
biomarkers.
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SELF-SUPERVISED LEARNING FOR ALZHEIMER'S DISEASE DETECTION USING COLOR
FUNDUS PHOTOGRAPHY. Dumitrascu OM, Li X, Zhu W, Woodruff BK, Nikolova S, Sobczak J,
Youssef A, Saxena S, Andreev J, Caselli R, Chen JJ, Wang Y. Mayo Clinic Arizona; Arizona
State University; Mayo Clinic Rochester; Arizona Alzheimer’s Consortium.

Background: Alzheimer's disease (AD) has posed a significant medical challenge in recent years.
Accurate and widely accessible screening for AD is essential to address this global health crisis.
However, current biomarkers for AD are limited by high cost (e.g., positron emission tomography),
invasiveness (e.g., lumbar puncture), and the need for further validation (e.g., blood-based
biomarkers). The retina offers a unique opportunity to study central nervous system disorders.
Deep learning advancements have enabled automated analysis and interpretation of retinal
fundus images. Given the limitations of supervised learning in medical imaging, self-supervised
learning has emerged to tackle these issues. We employed a self-supervised learning technique
based on the BERT method, utilizing a large amount of unlabeled retinal fundus images for
pretraining, and applied this model to AD classification.

Methods: We used 178,803 retinal fundus images from the UK Biobank database for pre-training
from 87,245 participants, 553 from AD patients (containing 1136 photos) and 86,692 from non-
AD patients (containing 176,392 photos). We uniformly resized all photos to 224x224 and pre-
trained them through the SparK framework using our previously developed CNN network (NN-
MobileNet). We masked all images with 60% of the region, extracted the representational features
of the retinal images by sparse convolution, and restored the images using a lightweight UNet
decoder, and finally optimized the model weights using the mean square error (MSE) as a loss
function.

After obtaining the pre-training weights, we started the detection task for AD patients. To ensure
the quality of the retinal images, we manually selected images with good quality. The total of 362
good quality images were selected from 230 AD patients, including 169 left eye images and 193
right eye images. In addition, a total of 389 best-quality images were selected as the reference
group from 282 non-AD subjects, which included 170 left-eye images and 219 right-eye images.
We randomly divided the data into training and validation sets in the ratio of 8:2 and performed 5-
fold hierarchical cross-validation on the dataset. Model evaluation metrics include quadratic
weighted kappa, area under the receiver operating characteristic curve (AUROC), sensitivity,
specificity, and accuracy. In addition, we used heat maps to confirm biomarkers in the AD and
non-AD groups.

Results: In our experiments on the UK Biobank dataset, our model achieved 98.22% accuracy
with a kappa score of 0.9652 and an AUC of 0.9967 for AD classification. In addition, the
generated attention heatmap showed that the heatmap for AD patients specifically emphasized
the small retinal vascular branches, the regions with the highest correlation with model decisions.

Conclusions: This proof-of-concept study shows that our method on retinal color photographs
alone can screen for symptomatic attention deficit disorder with high accuracy. This method is
expected to be applied to routine clinical practice. To address the economic burden associated
with AD, future research should promote the application of our method to a larger population and
investigate its cost-effectiveness for bedside screening in settings with limited medical specialists
and infrastructure.
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ENDOTHELIAL ACTIVATION IS ASSOCIATED WITH HIPPOCAMPAL ATROPHY IN
PARTICIPANTS WITH ASYMPTOMATIC EXTRACRANIAL CAROTID ARTERY DISEASE.
French SR, Zahra S, Wiskoski HE, Arias JC, Khakwani KZR, Howell C, Escareno CE, Heitkamp
EN, Vazquez F, Pugazhendhi A, Ally M, Culwell GC, Vitali F, Bedrick EJ, Trouard TP, Alexander
GE, Weinkauf CC. University of Arizona; Arizona Alzheimer’s Consortium.

Background: Extracranial carotid artery disease (ECAD) is characterized by atherosclerotic
plaque buildup in the common carotid and internal carotid arteries. ECAD is a well-documented
risk factor for stroke and transient ischemic attack (TIA) and is treated clinically to prevent such
events. Meanwhile, increasing data suggests that asymptomatic ECAD (aECAD), defined as
ECAD without a stroke or TIA in the prior 6 months, promotes cognitive decline and may increase
risk for Alzheimer’s and related dementias (ADRD). We hypothesize that endothelial activation
may be an early mechanism responsible for this increased risk. We sought to determine if VCAM-
1, a blood-based biomarker of endothelial activation, is elevated in patients with aECAD and
whether it is associated with early neurodegenerative mechanisms occurring in this patient
population.

Methods: We enrolled 80 adults, ages 50 to 85 with a clinical diagnosis of aECAD and/or 2+
cardiovascular risk factors from the vascular surgery and cardiology clinics in Tucson, Arizona.
These study participants underwent a blood draw for serum collection and sandwich ELISA was
performed to detect VCAM-1. In addition, 64 of those recruited participants also underwent 3T
MRI scans with high-resolution T2-weighted images to evaluate volumes of the hippocampus and
hippocampal subfields using Freesurfer software. Hippocampus and hippocampal subfield
volumes were adjusted according to total intracranial volume prior to the analysis. The primary
statistical analyses were performed using Spearman’s rank correlation and Mann Whitney U test.
In addition, we performed multiple linear regression to control for other potentially confounding
variables.

Results: Our participants were split into two groups based on aECAD status. Subjects with high-
grade aECAD (>70%) had significantly elevated serum VCAM-1 levels compared to those with
minimal aECAD (<50%, p=0.02). In the subset of participants with an MR, elevated serum VCAM-
1 levels were associated with decreased hippocampal volumes, a relationship which persisted
after adjusting for age, sex, and cardiovascular risk factors (b = -0.29, p=0.02). When evaluating
specific hippocampal subfields, we found that this negative relationship between VCAM-1 and
hippocampal volumes were mainly driven by differences in the parasubiculum, HATA, subiculum,
molecular layer, and CA1 subfields (p<0.05).

Conclusions: Serum VCAM-1 was elevated in participants who had high-grade aECAD compared
to those with low-grade aECAD, which was associated with decreased hippocampal volume,
which showed hippocampus subfield specificity. These data demonstrate the utility of a serum-
based biomarker of endothelial activation, a potential tool in stratifying neurodegenerative risk in
patients with severe aECAD. These findings also support our hypothesis that endothelial
activation may provide an early mechanistic link between atherosclerotic vascular disease and
neurodegeneration, although these findings are currently limited by our small sample size.
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PARKINSON’S-LINKED BRAIN FEATURES IN AGING AUTISTIC ADULTS. Galindo MV
Valdez M, Ofori E, Peterson D, Rodi A, Braden BB. Arizona State University; Arizona Alzheimer’s
Consortium.

Background: Autism Spectrum Disorder (ASD) is a lifelong neurodevelopmental disability, but
historically, very little was known about the aging process in older autistic adults. Recent
converging evidence of increased Parkinsonism has been described in this community. While
some previous studies have investigated brain differences in the motor system of aging autistic
adults, there is a gap in evaluating the neural signatures of Parkinsonian disease in autistic adults.
The objectives were to: (1) replicate previous findings of increased self-reported parkinsonism
and (2) evaluate diagnostic group and age-related differences in free-water of the substantia nigra
(a progression marker of PD) and gray matter characteristics of motor control brain regions in
autistic vs. matched neurotypical (NT) adults.

Methods: From a cohort of 191 participants (ASD, n=105, sex (M/F) 72/33; NT, n=86, sex (M/F)
51/35) across a broad age range (ages 18-71) FreeSurfer was used to calculate left and right
precentral cortical thickness and caudate, putamen, and cerebellar volumes, corrected for total
intracranial volume (TIV) from T1-weighted MRIs. Additionally, in 111 participants (ASD, n=61;
NT n=50), diffusion tensor imaging (DTI) scans were used to calculate substantia nigra free-water.
Lastly, 67 participants (ASD n=34; NT n=33) completed the Parkinsonism Screening
Questionnaire (PSQ). All analyses controlled for sex and age.

Results: See figure 1 for graphical depictions and full statistical results. Using ANCOVA, there
was a significant diagnosis effect in the PSQ total, indicating that the ASD group reported higher
PSQ scores vs. the NT group. Exploratory correlations showed that age and PSQ scores did not
correlate in the ASD group, but a positive correlation approached significance in the NT group
(Fig. 1a). Free-water in the substantia nigra right posterior region demonstrated a diagnosis effect
with greater (i.e. worse) free-water in the ASD group vs. the NT group. Exploratory correlations
revealed a significant positive free-water/age relationship within the ASD group while the NT
group approached significance (Fig. 1b). For the caudate, the diagnosis effect reached
significance on the left and approached significance on the right side with the ASD group having
larger volumes vs. the NT group. The group by age interaction is significant in the left caudate,
where the relationship between age and volume showed a steeper negative slope in the ASD
group vs. the NT group (Fig. 1c). No other regions showed significant differences between ASD
and NT groups.

Conclusions: We replicate previous findings of increased self-reported parkinsonism and larger
caudate volumes in autistic adults compared to NT adults. We present novel findings of increased
substantia nigra free-water (a progression marker of PD) in autistic vs. NT adults. Age correlations
highlight that: 1) unlike NT adults, younger and older autistic adults are experiencing similar levels
of parkinsonism, and 2) substantia free-water may be increasing more with age. Lastly, we
observed a strong negative relationship between age and caudate volumes in autistic adults,
suggesting that the caudate may age faster in comparison to NT adults. Analyses are in progress
to confirm these findings in a longitudinal sample and determine if these brain differences may be
useful biomarkers for Parkinsonism in autistic adults.
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ADMINISTRATION OF ISOFORM-SELECTIVE INHIBITOR OF HEAT SHOCK PROTEIN 90-
BETA AMELIORATES MEMORY LOSS AND NOCICEPTIVE BEHAVIOR IN 8-MONTH-OLD
5XFAD MICE. Gratreak BDK, Seekins CA, Serwetnyk S, D’Amico T, Blagg BS, Streicher JM.
University of Arizona; University of Notre Dame; Arizona Alzheimer’s Consortium.

Background: Here, we report the reversive arm of our studies to modify tightly evolutionarily
conserved molecular chaperone protein networks that are closely tied to systemic immunological
processes by selectively inhibiting a specific isoform of Heat Shock Protein 90 (Hsp90) in
transgenic 5xFAD mice. Non-selective pan-Hsp90 inhibitors are robustly effective in treating AD
via anti-inflammatory immune modulation of microglia signaling but were halted in clinical use by
toxic side effects. Studies suggest toxicity of pan-Hsp90 inhibitors is driven mostly by effects of
Hsp90a inhibition. Our lead compound is >333 fold selective for Hsp90B over Hsp90a and can
selectively inhibit Hsp90B while skirting Hsp90a inhibition, thus we predict being able to achieve
similar benefits with fewer side effects. We hypothesized that selective Hsp90 inhibition will
reduce AD pathology in the 5xFAD mouse model by immune modulation, specifically by
decreasing inflammatory microglial activation, and report immunohistochemical findings here. In
addition, our previous studies show that Hsp90p-selective inhibition enhances morphine pain
relief, a salient opioid dose-reducing bonus in this patient population.

Methods: Six-month-old female and male 5xFAD mice were treated daily by subcutaneous
injection of our Hsp90p inhibitor NDNB-01 (1mg/kg) for nine weeks and tested with biweekly open
field tests (OFT), novel object recognition (NOR) tests, and overnight nestbuilding assays and
additional Morris Water Maze (MWM), tail flick, Hargreaves, and Elevated Plus Maze (EPM)
testing.

Results: Our previous pilot data in younger mice suggested Hsp90f inhibition conferred a
significant cognitive benefit in long-term 7-day retention NOR testing at thirteen weeks of
treatment. Here, we describe effects in older 5XxFAD mice with higher beta-amyloid loads,
whereby Hsp908 inhibition enhanced 24-hr spatial memory in MWM, ameliorated cognitive
changes in OFT and EPM, improved nest-building, and restored thermal nociception via
Hargreaves testing.

Conclusions: These results show that specific inhibition of the Hsp90 isoform can improve spatial
and recognition memory and restore thigmotaxic and thermal pain behavior to control/vehicle
levels in treated 5xFAD mice. We expect to achieve efficacy in treating AD pathology by modifying
these tightly evolutionarily-conserved molecular chaperone protein networks which are closely
tied to systemic immunological processes without the historically limiting side effects of Hsp90a
isoform inhibition. However, a full toxicology panel is pending confirmation.
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CONTINUAL SKILL AND TASK LEARNING VIA DIALOGUE. Gu W, Kondepudi N, Huang L,
Gopalan N. Arizona State University; Arizona Alzheimer’s Consortium.

Background: Elder care has long been an important application of automation and robotics.
Recent robot systems have displayed promising results on learning and performing tasks.
However, these systems are still far from being applicable in everyday scenarios. This is because
it is impossible to equip these systems with all the skills and knowledge required to perform unique
tasks for different users at the beginning, and these systems do not have an interface to express
confusion and doubts to the human users.

Methods: In this work we present a framework for robots to query and learn visuo-motor robot
skills and task relevant information via natural language dialog interactions with human users.
Previous approaches either focus on improving the performance of instruction following agents,
or passively learn novel skills or concepts. Instead, we used dialog combined with a language-
skill grounding embedding to query or confirm skills and/or tasks requested by a user. To achieve
this goal, we developed and integrated three different components for our agent. Firstly, we
propose a novel visual-motor control policy ACT with Low Rank Adaptation (ACT-LoRA), which
enables the existing state-of-the-art Action Chunking Transformer model to perform few-shot
continual learning. Secondly, we develop an alignment model that projects demonstrations across
skill embodiments into a shared embedding allowing us to know when to ask questions and/or
demonstrations from users. Finally, we integrated an existing Large Language Model (LLM) to
interact with a human user to perform grounded interactive continual skill learning to solve a task.

Results: Our ACT-LoRA model learns novel fine-tuned skills with a 100% accuracy when trained
with only five demonstrations for a novel skill while still maintaining a 74.75% accuracy on pre-
trained skills in the RLBench dataset where other models fall significantly short. We also
performed a human-subjects study with 8 subjects to demonstrate the continual learning
capabilities of our combined framework. We achieve a success rate of 75% in the task of sandwich
making with the real robot learning from participant data demonstrating that robots can learn novel
skills or task knowledge from dialogue with non-expert users using our approach.

Conclusions: This work is an important step towards applying robots in everyday scenarios, and
such applications are helpful for people with cognitive impairment. For example, people with
cognitive impairment can have difficulty performing long tasks because it requires people to plan
and keep long concentration in their mind, and an automatic robot system can free users from
these tasks. We plan to conduct additional studies with the adult population with mild cognitive
impairment to understand the performance of our framework with the target user group.
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CARDIOMETABOLIC RISK MEDIATES THE ASSOCIATION BETWEEN PERCEIVED
STRESS AND EPISODIC MEMORY SIMILARLY AMONG HISPANIC/LATINO AND NON-
HISPANIC WHITE INDIVIDUALS. Guarefia L, Huentelman MJ, Ryan L. University of Arizona;
Translational Genomics Research Institute; Arizona Alzheimer's Consortium.

Background: Cognitive health disparities have been reported, yet mechanisms by which
minoritized groups are differentially impacted by poorer cognitive outcomes remains to be well
understood. Compared to non-Hispanic (NH) Whites, Hispanics/Latinos experience a myriad of
disadvantages such as higher rates of chronic stress, cardiovascular and metabolic diseases.
Yet, research investigating the influence of stress and cardiometabolic disease on cognition in
this group is very limited. The objective of the present study is to evaluate the associations
between perceived stress, cardiometabolic risk, and episodic memory, and to assess whether
these associations differ between Hispanics/Latinos and NH Whites.

Methods: Cross-sectional data were obtained from the MindCrowd longitudinal observational
online study from age, sex, and education matched Hispanics/Latinos (n=91) and NH Whites
(n=95). Participants completed the Perceived Stress Scale, a paired associates learning and
memory (PALM) online task, and reported on demographic, health, and disease factors.
Controlling for age, linear regression models were built to investigate the effects of perceived
stress, cardiometabolic risk and race/ethnicity on total PALM scores. Mediation analysis was
implemented to test the effect of perceived stress on PALM scores through cardiometabolic risk.

Results: Hispanics/Latinos performed marginally worse on the PALM task than their NH White
counterparts. After controlling for age, higher perceived stress was associated with poorer PALM
scores across both racial/ethnic groups. Mediation analysis revealed that higher perceived stress
was associated with higher cardiometabolic risk, which in turn, was associated with lower PALM
scores. Importantly, the association between perceived stress, cardiometabolic risk, and PALM
scores were not different between racial/ethnic groups.

Conclusions: Perceived stress and cardiometabolic risk factors may increase susceptibility for
poorer learning and memory outcomes, irrespective of race/ethnicity. Interventions to improve
cognitive health might benefit from reducing stress and cardiometabolic conditions. Further
research is necessary to elucidate factors contributing to cognitive disparities among
Hispanics/Latinos.
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IDENTIFYING COGNITIVE SUBGROUPS IN OLDER ADULTS FROM COMMUNITY DATA VIA
HIERARCHICAL CLUSTER ANALYSIS. Hall JD, Green J, Chou Y. University of Arizona;
Arizona Alzheimer’s Consortium.

Background: Consensus diagnostic methods currently utilized to evaluate the cognitive status of
older adults in community-based settings are considered the standard in diagnosis in research
labs and clinics. However, consensus diagnostic methods have several limitations including but
not limited to, clinical judgment which can vary across clinicians, time, and collection sites.
Previous research utilizing data-driven, hierarchical, cluster-based analysis has produced reliable
sub-groups of AD and MCI in large-scale community-based data that have reported stronger
correlations among factors of cognition, AD biomarkers, and risk for dementia than groups
classified with the consensus diagnostic method.

Methods: Participants were 202 individuals (mean age = 68.2 years [SD = 6.6]; mean education
= 164 [SD = 24]; 62.8% female; 98.9% white; 94.5% non-Hispanic/Latino) with
neuropsychological test scores in the NACC Uniform Data Set (UDS). Data were collected from
2020 through 2024 at one collection site. Participants were given initial consensus diagnosis
classifications of CN, MCI, aMCI, or AD. Participant raw scores from neuropsychological
measures were calculated and converted to z-score (age, gender, and ethnicity). Then, a
hierarchical Ward-cluster analysis was performed on the converted scores to create data-driven
clusters. The UDS neuropsychological tests examined in the current report included measures of
memory (Immediate and Delayed Recall from Logical Memory or Craft Story), attention/working
memory (Forward and Backward Digit Span or Number Span), processing speed/executive
functioning (Trail Making Test, Parts A and B), and language (Category Fluency [animals,
vegetables], Boston Naming Test [BNT] or Multilingual Naming Test [MINT]).

Results: This dataset and subsequent analysis produced 5 independent sub-groups (k = 5): (1)
Optimal CN (48.51%) (2) Typical CN (3.47%) (3) Normal-to-mild cognitive impairment (18.32 %)
(4) Mild cognitive impairment (27.72%) (5) Mild-to-moderate cognitive impairment (1.98%).

Conclusions: These results reveal data-based hierarchical cluster analysis as a promising
supplement in evaluating the cognitive status of older adults in community-based settings. While
the sample size in this report is small, larger-scale studies have found similar results, suggesting
that this method is useful in both large clinical studies and smaller sample sizes. Future studies
should consider the utilization of data-driven hierarchical cluster-based analysis of the cognitive
status of older adults in community-based settings. Overall, data-driven, cluster-based,
hierarchical analysis may identify more heterogeneous groups within consensus diagnoses
classifications which can be helpful in the early identification of declining cognition, identifying risk
of further cognitive decline, symptom management, and potential treatment of neurodegenerative
diseases such as AD.
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TREATMENT WITH PSILOCYBIN ALLEVIATES APPROACH-AVOIDANCE BEHAVIOR IN
AGED MICE. Hanson T, Lifshitz D, Law O, Hays A, Flores B, Olive MF, Mennenga SE, Lewis
CR. Arizona State University; University of Arizona, College of Medicine-Phoenix; Arizona
Alzheimer’s Consortium.

Background: Classic psychedelic drugs, such as psilocybin, are emerging novel therapies for
brain-related conditions due to their well-characterized effects on increasing neuroplasticity.
Recent animal models demonstrate both anxiolytic- and antianhedonic-like effects of classic
psychedelics in young adult animals. However, the effects of psilocybin on age-related cognitive
and behavioral decline have not yet been studied. For this study, we hypothesize that psilocybin
treatment in aged animals will attenuate age-related cognitive decline as well as anxiety-, and
depressive-like behaviors.

Methods: Aged C57BL/6 mice were group housed on a reverse light cycle and given food ad
libitum (N=78, 47% female; 11-13 months of age). Animals were administered either 1mg/kg of
psilocybin or saline 1/week for 2 weeks. Three days after the last treatment, animals underwent
behavioral testing to assess cognition, anxiety-like, and depressive-like behaviors. Behavioral
measures for anxiety- and depressive-like behavior included a 5-minute trial assessing novelty-
suppressed feeding 7 days post-treatment, and a 10-minute marble burying 14 days post-
treatment.

Results: Results indicate a significant effect of Treatment (F(1,73)=4.74, p=0.03) and a marginal
Treatment x Sex interaction (F(1,73)=2.79, p=0.10) on novelty-induced latency to feed, with
psilocybin-treated mice showing reduced latency to feed compared to controls, and a larger effect
in males than females. A sex difference was found in the marble burying task (F(1,77)=7.20,
p=0.009), with females burying more marbles than males, but psilocybin treatment did not affect
number of marbles buried in either sex.

Conclusions: Results are consistent with prior literature demonstrating psilocybin sex-specific
anti-anhedonic effects after chronic, variable stress. Here, we report for the first time that these
clinically relevant psilocybin effects can be extended to aged animals.
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ALZHEIMER’S DISEASE GENETIC RISK DOSAGE IN AUTISTIC INDIVIDUALS. Harker SA
Piras |, Huentelman MJ, Taguinod F, Lewis CR, Braden BB. Arizona State University;
Translational Genomics Research Institute; Arizona Alzheimer’'s Consortium.

Background: Middle-aged and older autistic adults are more likely to be diagnosed with early
onset Alzheimer’'s disease (Alz) compared to neurotypical adults. Despite known lifelong
challenges, understanding of cognitive and brain aging with ASD is lacking. Recently, we were
the first group to publish longitudinal cognitive and brain aging findings in older autistic adults
which identified accelerated memory decline and hippocampal volume loss. Genetics explain
substantial variance in cognitive aging outcomes and incidence of neurodegenerative disease,
but there are no genetically-informed studies of aging with ASD. Our group and others have found
that autistic individuals are more likely to carry the apolipoprotein E (APOE) €4 allele, the strongest
genetic risk for Alz, than neurotypical populations. Building upon these prior findings, this study
tested the hypothesis that autistic adults carry a higher cumulative genetic risk for Alz, known as
a polygenic risk scores (PRS), compared to neurotypical adults.

Methods: Participants were recruited through our ongoing, well-characterized longitudinal cohort
of autistic adults (without intellectual disability) and matched neurotypical controls, who receive
cognitive and MRI batteries every two-years (n=121, ages 40-75, mean=55.2 years; M:F ratio
1.6:1). DNA extracted from saliva was genotyped on the Illumina Global Diversity Array with an
additional 180K neurodegenerative disease markers, then imputed for whole genome coverage
through the TOPMed server. PRS was generated from a GWAS of 71,880 Alz and 383,378
controls. We used various p-value thresholds to select GWAS variants for the PRS to determine
the optimal procedure. ANCOVA was used to test a diagnostic group difference in Alz PRS,
controlling for sex, the interaction between group and sex, and 10 ancestry components.

Results: For all p-value thresholds, the ASD group had a larger Alz PRS mean compared to
controls, however the group difference reached significance for the 1e-08 threshold (p=0.0344).
The threshold of 1e-08 produced PRS scores that explained the most variance in our model, as
measured by the R2 value (R2 = 0.122). Whereas a threshold of 1e-04 appears too lenient, as
the R2 value decreased (R2 = 0.069).

Conclusions: Because we used a relatively small sample for these analyses, we are currently
seeking publicly available data to improve our power. Further, we will evaluate if the Alz PRS
score mediates age-related accelerated cognitive decline in autistic adults.
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A NOVEL SCORING PROTOCOL FOR ASSESSING UNPROMPTED IMAGINATIVE
THINKING IN YOUNG AND OLDER ADULTS. Hovhannisyan M, Grilli MD, Andrews-Hanna JR.
University of Arizona; Arizona Alzheimer’s Consortium.

Background: Our recent framework proposes that distinct component processes referred to as
the “mind’s eye” (concrete, image based-form of imagination) and the “mind’s mind” (abstract,
verbal-based form of imagination) are supported by subsystems of the default network and unite
to form the basis of imaginative thinking (Andrews-Hanna & Girilli, 2021; Raffaelli et al., 2020).
Here, we aim to uncover age-related differences in cognitive biases for these different forms of
imagination by employing our recently developed scoring protocol (Hovhannisyan et al.,
submitted) to a “think aloud” rest paradigm designed to capture unprompted imaginative thinking.
We explored two alternative hypotheses supported by the literature. On the one hand, a higher
mind’s mind vs. mind’s eye bias might be observed in older adults considering our previous work
(Hovhannisyan et al., submitted) showing such age-differences during autobiographical
remembering. On the other hand, similar cognitive biases might be observed across age groups,
considering our recent review of the literature noting overall weak evidence for age-related
differences in default network subsystem functional engagement in normal versus pathological
aging (Andrews-Hanna et al., 2019).

Methods: Participants were 43 young and 44 older adults, neuropsychologically screened to
ensure normal cognition. Participants completed the “think aloud” paradigm at home over Zoom
Health. They were asked to speak aloud the contents of their conscious experience across a ten
minute unprompted rest period. To capture the distinction between the mind’'s eye and mind’s
mind, we applied our novel scoring protocol to transcribed audio files.

Results: A two-way group (young vs older) by imagination type (mind’s eye vs. mind’s mind) mixed
analysis of variance revealed that there was an overall bias toward the mind’s eye during a period
of unprompted imaginative thinking, F(1,85) = 41.3, p < 0.001. However, there was not a
significant main effect of age group on overall content generated, F(1,85) = 1.007, p =.32, and
there was no significant interaction between age group and the relative use of the mind’s eye and
mind’s mind, F(1,85) = 2.69, p = 0.11. A follow-up Bayesian mixed analysis of variance revealed
substantial evidence of no overall age group difference, BF10 = .19, and no interaction between
age group and imagination type, BF10 = 0.14.

Conclusions: We found that during unprompted thought, participants exhibited an overall bias
toward their use of the mind’s eye (versus mind’s mind) and that this bias did not significantly vary
between age groups. These findings align with prior research comparing default network
engagement between young and older adults during prompted versus unprompted imaginative
thinking. If replicated, these preliminary findings suggest that the context with which imaginative
thoughts are assessed (e.g., deliberately retrieving past events versus thinking in an
experimentally unconstrained manner) might contribute to different manifestations of the mind’s
eye and mind’s mind in older adults compared to young adults, which might have implications for
understanding and testing normal and abnormal aging.
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PERFUSION AND CEREBROVASCULAR REACTIVITY CHARACTERIZATION IN
ALZHEIMER’S DISEASE AND VASCULAR DEMENTIA. Keeling EG, McElvogue MM, Ott LR,
Burke AD, Sabbagh MN, Bakkar N, Stokes AM. Barrow Neurological Institute; Arizona State
University; Arizona Alzheimer’s Consortium.

Background: Cerebrovascular changes are often reported in normal aging, Alzheimer’s disease
(AD), and vascular dementia (VaD). Cerebral perfusion and cerebrovascular reactivity (CVR) both
decrease with dementia compared to healthy aging; as these changes occur prior to symptomatic
onset and in distinct brain regions, perfusion and CVR may act as complementary biomarkers of
early cerebrovascular changes. These biomarkers can be measured using MRI methods, yielding
measures of perfusion and CVR sensitive to total vasculature. We recently developed a more
advanced method capable of measuring microvascular-specific measures of perfusion and CVR.
Here, we characterized the cerebrovascular profiles of AD and VaD using complementary
perfusion and CVR biomarkers representing both total and microvascular regimes.

Methods: MRI data were acquired at 3T (Ingenia, Philips) in three cohorts: non-cognitively
impaired cohort (HC, n=8, 6 females), AD (n=7, 3 females), and VaD (n=4, 2 females). Functional
MRI (fMRI) data were acquired with a multi-echo, multi-contrast (SAGE) acquisition (5 echoes
(TE), 8.0/27/59/78/97 ms) and the following acquisition parameters: TR=3.0 s, voxel size = 3x3x3
mm, 160 volumes, acquisition time = 8 min. SAGE perfusion data were acquired before, during,
and after injection of gadolinium-based contrast agent. Acquisition parameters include: TE1-5 =
7.7/26/56/74/92 ms, repetition time (TR) = 1.5 s, voxel size = 2.75%x2.75x5 mm, 200 volumes,
acquisition time = 5 min. SAGE data underwent standard pre-processing. Echo-combined
images, as well as total and microvascular cerebral blood flow (CBF), cerebral blood volume
(CBV), and relative CVR (rCVR), were calculated using advanced analysis pipelines. Standard
T1-MPRAGE and T2-FLAIR high-resolution structural images were acquired and used for tissue
segmentation into normal-appearing gray (NAGM) and white matter (NAWM) and white matter
hyperintensities (WMH). The Montreal Cognitive Assessment (MoCA) was administered prior to
MRI acquisition. Kruskal-Wallis and Dunn tests were performed to assess group and pairwise
differences for age, MoCA score, CBF, CBV, and rCVR within each tissue type (FDR correction
for multiple comparisons).

Results: Age was significantly higher for the AD group than HC (p=0.017), and MoCA scores were
significantly lower for AD compared to HC (p=0.0025). CBF was significantly higher in HC than
AD in NAGM (total: p=0.049, microvascular: p=0.042) and WMH (total, microvascular: p=0.036).
CBF in HC was also significantly higher than VaD in NAGM (total: p=0.049, microvascular:
p=0.042) and WMH (total, microvascular: p=0.048). WMH CBV was higher in HC than AD (total:
p=0.066, microvascular: p=0.077) and VaD (total: p=0.089). NAWM CBF was higher in HC than
AD (total, microvascular: p=0.058) and VaD (total, microvascular: p=0.058). There were no
significant differences in rCVR between groups.

Conclusions: Total and microvascular perfusion decreases with AD and VaD. Enrollment is
ongoing, and future directions include analysis of perfusion metrics within cortical and subcortical
regions and correlation of neuroimaging findings with cognitive testing.
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AGE AND APOE ASSOCIATED TRAJECTORIES FOR PLASMA-NFL AND CORTICAL
THICKNESS IN PRE-CLINICAL ALZHEIMER’S DISEASE. Kira K, Malek-Ahmadi M, Su Y,
Ghisays V, Luo J, Devadas V, Chen Y, Lee W, Protas H, Chen K, Zetterberg H, Blennow K,
Caselli RJ, Reiman EM. Arizona State University; Banner Alzheimer’s Institute; University of
Gothenburg; Mayo Clinic Arizona; Arizona Alzheimer’s Consortium.

Background: Plasma NfL is a predictive maker of cognitive decline and neuroimaging measures
of neurodegeneration. The APOE epsilon4 allele is associated with increased brain amyloid and
an increased risk of developing AD. It is also associated with decreased hippocampal volume and
decreased memory performance across the AD. Alzheimer’s Disease typically damages the parts
of the brain that involves memory, language, reasoning, and social behavior. Some of these
regions include the hippocampus and entorhinal cortex, frontal lobe, parietal lobe, temporal lobe.
In our study we used the following Regions of Interest (ROI): hippocampus volume, entorhinal
thickness, para-hippocampal thickness, precuneus thickness and temporal pole thickness. The
aim of this study was to determine the age- and APOE epsilon4-associated trajectory of plasma
NfL and MRI based measures of neurodegeneration in cortical ROI.

Methods: Data from cognitively unimpaired (CU) participants in the Arizona APOE Cohort were
used for this analysis. A total of 151 participants’ samples were taken and among them, about
72% were female and the average age at first NfL measurement was 62.36+6.35. The average
length of follow-up was 6.43+2.91 years. APOE €4 genotype prevalence was 52% (n =79) for
Non-Carriers (NC), 30% (n =45) for Heterozygotes (HT), and 18% (n =27) for Homozygotes (HM).
Cortical thickness measures using FreeSurfer 6.0 default Desikan-Killiany atlas. Linear mixed
effects models that adjusted for age at first plasma-NfL measurement, sex, and education were
used to derive annualized change values for plasma NfL, hippocampal volume, entorhinal cortex
thickness, parahippocampal thickness, precuneus thickness, and temporal pole thickness.

Results: Only the annualized plasma-NfL change for HT remained significantly greater than NC
change after adjusting for age, sex, and education. HT decline in temporal pole thickness, and
hippocampal volume was significantly greater than NC decline after adjusting for age, sex, and
education. Decline in entorhinal cortex thickness, parahippocampal thickness and precuneus
thickness was not significantly different after adjusting for age, sex, and education.

Conclusions: Plasma NfL begins to increase in heterozygote patients around the age of 62 and
starts to increase in homozygote patients around the age of 72. There is also a linear steady
increase in non-carriers as plasma NfL and age increases. Hippocampal volume follows a similar
trajectory as that of plasma NfL. Except for the entorhinal cortex thickness, all other brain regions
follow a similar pattern. The only difference is they are mostly around 0, regarding the carriers.
Around the ages of 65-72 there is an increase in neurodegeneration in hetero and homozygotes
compared to non-carriers.
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THE ROLE OF CARDIOVASCULAR BURDEN ON EXECUTIVE FUNCTIONING AND
PROCESSING SPEED PERFORMANCE IN A COGNITIVELY NORMAL SAMPLE. Krall D
Malek-Ahmadi M, Blake L, Auman B, Belden CM, Atri A, Arch R, Serrano G. Banner Sun Health
Research Institute; Banner Alzheimer’s Institute; Arizona Alzheimer’s Consortium.

Background: With cerebrovascular disease being the second leading cause of dementia,
neurocognitive decline associated with cardiovascular risk factors has garnered substantial
attention in research. Current literature shows associations between cardiovascular risk factors
(e.g., hypertension, diabetes) in midlife and later life development of cognitive impairment (i.e.,
vascular cognitive impairment; VCI) or dementia (i.e., vascular dementia; VaD).
Neuropsychologically, VCI and VaD have been associated with deficits or impairments in
executive functioning and processing speed. However, there remains a lack of research
evaluating cognitive functioning among cognitively normal individuals in later life with underlying
cardiovascular risk factors. The current study investigated the relationship between
cardiovascular burden and cognition in a cohort of individuals without known cognitive
impairment.

Methods: This study utilized measures of executive functioning (Stroop Color/Word; Trails B; Digit
Span Backwards) and processing speed (Stroop Word; Stroop Color; Trails A; WAIS-R Digit
Symbol) in a group of consensus-conferenced deemed cognitively normal adult participants
enrolled in the Brain and Body Donation Program (BBDP; n=317) at Banner Sun Health Research
Institute (BSHRI). Cardiovascular burden was defined as the number of cardiovascular-related
medical conditions (i.e., risk factors) reported in the subject’'s health/ medical history.
Cardiovascular risk factors included hypertension, hypercholesterolemia, diabetes, atrial
fibrillation, angioplasty, history of myocardial infarction, past/present cigarette use, cardiac
bypass, and congestive heart failure. Pearson correlation was used to assess the association
between the cardiovascular burden score and cognition. These associations were further
examined using linear regression models that adjusted for age, sex, and education. Finally,
ANOVA analyses was used to assess differences in executive function and processing speed
between those with or without each cardiovascular risk factor.

Results: Regression analyses indicated a small, but statistically significant relationship between
cardiovascular burden and executive functioning scores (r =-0.11, p < 0.05), as well as processing
speed scores (r = -0.14, p = 0.01). These associations remained significant after adjusting for
age, sex, and education. Findings from the ANOVA revealed no significant between-group
differences (p= 0.84).

Conclusions: Cardiovascular burden was significantly negatively associated with performance on
executive functioning and processing speed tasks. These findings are consistent with previous
research suggesting that cardiovascular risk factors have an adverse impact on processing speed
and executive functioning. No significant between-group differences were revealed, indicating
that individual/specific cardiovascular risk factors did not account for significant changes in
cognitive functioning. Consistent with prior research, specific risk factors do not appear to pose
inherent risk to cognitive decline, but rather the culmination of cardiovascular burden poses
increased risk on one’s cognitive well-being. Future research should aim to continue evaluating
the relevance of specific cardiovascular risk factors in their relationship to cognitive performance.
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CHARACTERIZATION OF ALZHEIMER’S DISEASE-RELATED NEURO-INFLAMMATION
UTILIZING A 5XFAD MOUSE MODEL. Leslie A, Reyes-Reyes E, Rodgers K. University of
Arizona; Arizona Alzheimer’s Consortium.

Background: Alzheimer’s Disease (AD) is a progressive neurodegenerative disorder that is the
cause of 60-70% of dementia cases in the United States. The hallmarks of AD include amyloid
plaques, neurofibrillary tangles, and the loss of neuronal connections. This results in atrophy of
brain tissues and inflammation. Current research studies use transgenic mouse models to
understand the development and progression of AD over time.

In this study, we used a 5xFAD mouse model which overexpress: (1) mutant human amyloid beta
precursor protein AD mutations and (2) human presenilin 1 AD mutations. The objective of this
study is to characterize neuroinflammation using this model and investigate the progression of
AD. This will help determine the time frame in which therapeutics may be effective.

Methods: A total of forty 5xFAD mice were used in this experiment. Five female and five male
mice were sacrificed at 5 weeks, 2 months, 5 months, and 7 months of age. The tissues collected
from each mouse included the brain, meninges, blood, and spleen. The right brain and meninges
underwent cell dissociation to be stained for flow cytometry. Then, white blood cells were isolated
and stained for flow cytometry as well. Cells were quantified and characterized using Flow Logic.
Then, data analysis was done using GraphPad Prism 10.

Results: Preliminary results of the study show that there is an increase of microglial and astrocytic
communication over each timepoint for both females and males. Also, white blood cells expressed
a significant increase of neutrophils and monocytes from 2 months to 5 months of age among
both sexes.

Conclusions: In conclusion, these results display an increase of neuronal and peripheral
inflammation. These indications could also reflect dysfunction of the blood brain barrier.
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TREATMENT WITH PSILOCYBIN ALLEVIATES APPROACH-AVOIDANCE BEHAVIOR IN
AGED MICE. Lifshitz D, Hanson T, Law O, Hays A, Flores B, Olive MF, Mennenga* SE, Lewis*
CR. Arizona State University; Arizona Alzheimer’s Consortium.

Background: An estimated 40% of individuals will experience some cognitive decline after the age
of 65. Although most pharmaceutical research to date has focused on drug development to
prevent or treat dementia, interest is growing in utilizing classic psychedelic drugs, such as
psilocybin, as a potential therapy for age-related cognitive decline. These drugs have shown a
well-characterized ability to increase neuroplasticity and induce acute therapeutic effects that last
beyond drug elimination, lending them as a promising novel therapy. Though recent preclinical
studies have demonstrated both the anxiolytic and antianhedonic effects of these drugs, their
impact on age-related cognitive outcomes has not yet been researched.

Methods: This study seeks to test the hypothesis that psilocybin treatment will reduce symptoms
of cognitive aging in aged mice. C57BL/6 mice were group-housed on a reverse light cycle and
given food ad libitum (N=78, 47% female; 11-13 months of age). Animals were injected with either
1mg/kg of psilocybin or saline 1/week for 2 weeks. Three days post-injection, animals performed
a habituation and three test trials of a water Y-Maze task over four days.

Results: Preliminary results show that psilocybin treatment did not affect female mice’s cycling
(they cycled regularly throughout the duration of the study) or body weights (F(1,154)= 0.083, p=
0.77, NS). Furthermore, males outweighed females (F(1,154)= 32.005, p<0.001) and received
higher body-weight-based doses of psilocybin (F)1,154)= 8.65, p=0.004).

Conclusions: All data has been collected and is awaiting further analysis, which will be presented
at our poster session during this conference. Full conclusions have not been drawn, as more in-
depth results are being analyzed currently.
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RISK FACTORS ASSOCIATED WITH MILD COGNITIVE IMPAIRMENT AMONG MEXICAN
IMMIGRANT ADULTS IN SOUTHERN ARIZONA. Lindemer SL, Maldonado A, Ochoa Mora E,
Gonzalez AS, Villavicencio EA, Garcia DO. University of Arizona; Arizona Alzheimer’'s
Consortium.

Background: While much literature is available on Mild Cognitive Impairment (MCl) among non-
Hispanic whites, little research exists among Mexican immigrant populations. This is a significant
gap in the literature as Hispanics are one of the fastest-aging segments of the U.S. population.
With estimates indicating that the Hispanic population aged 65 and older is projected to grow to
20 million by 2060, there is a significant need for research aimed at identifying those with MCI.
Therefore, this study was undertaken to provide a characterization of risk factors associated with
MCI among Mexican immigrant adults in Southern Arizona.

Methods: Data were collected from a community-based sample of 192 Mexican immigrant adults
(women = 135; men = 57; mean age = 52 + 12 years) residing in the Southern Arizona
U.S./Mexico border region. The Montreal Cognitive Assessment in Spanish (MoCA-S) was
administered to each participant by a trained assessor. MoCA-S assessments were scored
according to established guidelines, and a total score was calculated by summing the scores
across all domains (i.e., visuospatial abilities, attention, language, abstraction, delayed recall, and
orientation). A higher total score indicates better cognitive performance. MoCA-S scores were
interpreted based on established cutoffs for MCI and normal cognitive function. The following
ranges are used to grade severity: 26-30 (normal cognition), 18-25 (mild cognitive impairment),
10-17 (moderate cognitive impairment), and <10 (severe cognitive impairment). A generalized
linear model was fitted to explore the determinants of MCI while adjusting for sociodemographic
characteristics.

Results: The mean MoCA-S score was 21.6 £ 3.9, ranging from 9.0 to 29.0, with 130 participants
(66.3%) being identified with mild cognitive impairment. Neither sex nor age differences on MCI
were observed (p > 0.05). Obesity, non-alcoholic fatty liver disease, high cholesterol,
hypertension, diabetes, perceived stress, and sociodemographic characteristics were not
associated with MCI (p > 0.05). However, risk for clinical depression (CES-D score = 16; b = 1.54,
SE =0.69, p = 0.03) and educational attainment (b = 0.82, SE = 0.58, p < 0.001) were associated
with MCI. Post hoc analyses showed that the mean MoCA-S score for participants at risk for
clinical depression was higher compared to their counterparts (M =22.7 £ 3.6 vs. M =21.2 + 4.0,
p = 0.02). In addition, compared to those who completed grades 1-6 (M = 19.1 £ 4.7), grade 7-8
(M=21.0+4.1), grade 9-12 (M = 22.1 + 4.1), and some college education (M =21.4 + 2.7), mean
MoCA-S scores were higher for participants with a bachelor’s degree or higher (M =24.3+2.8, p
< 0.05).

Conclusions: Overall, there is a high incidence of MCl among Mexican immigrants in Southern
Arizona. Risk for clinical depression and educational attainment were identified as risk factors
contributing to cognitive impairment. These findings have important implications for clinical and
community-engaged research efforts to enhance mental health and education support to reduce
the risk of cognitive impairment progression to dementia and Alzheimer’s in this population.
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A NOVEL PRECLINICAL TASK FOR THE ASSESSMENT OF SOCIAL RECOGNITION
MEMORY UNDER VARIOUS LOAD DEMANDS. Lizik CR, Kelley-Wolfe K, Wu ES, Asadifar S,
Verpeut J, Bimonte-Nelson HA. Arizona State University; Arizona Alzheimer’s Consortium.

Background: In socially behaving animals, the ability to recognize members of one’s species on
an individual basis is a critical form of memory, mediating social interactions necessary for
survival. Wild rodents demonstrate social recognition memory for members of their colony, which
can contain hundreds of members; in the laboratory, a variety of behavioral tasks quantify social
recognition memory on the premise of novelty exploration, in which the time spent exploring a
novel, never-met conspecific is greater than the time spent exploring a familiar, previously-met
animal. Paradigms for the evaluation of social memory are valuable because multiple memory
types can be impaired by age, but the extent to which one domain is impacted is not dependent
upon another domain’s trajectory. This dissociation of memory domains calls for specific cognitive
assays to decipher changes with many factors of clinical relevance including aging, menopause,
and ovarian hormone modulation. Available paradigms involve repeat exposure to the same
individual or a binary choice between a novel or familiar conspecific. While these paradigms offer
insight and value, they do not address the question of memory load, which increasingly taxes
cognitive capacity as load increases. Here, we present a novel behavioral apparatus and protocol
that we designed for the systematic evaluation of social memory with an increasing memory load
in the rodent.

Methods: Our protocol considers and builds upon current, relevant behavioral tasks quantifying
social recognition memory on the premise of novelty exploration, in which the time spent exploring
a novel, never-met conspecific is greater than the time spent exploring one familiar, previously-
met animal. Current paradigms evaluating social memory do not address the question of memory
load, which increasingly taxes cognitive capacity as load increases. We addressed this by
creating a task in which multiple conspecifics must be learned and remembered in a single trial.
Additionally, we compared two versions of the protocol: one in which increases in memory load
were progressive across trials (Progressive), and one in which the load challenge of each trial
was semi-randomized (Non-progressive).

Results: We found that young, gonadally-intact female rats could recognize numerous
conspecifics simultaneously. Specifically, rats could differentiate between one novel and one
familiar, between one novel and two familiars, and between one novel and three familiars. At
higher social working memory demands, recognition ability was lost. Additionally, the Progressive
and Non-progressive load conditions did not yield different patterns in social recognition memory
abilities.

Conclusions: Here, we introduce a novel paradigm for the study of a clinically relevant memory
type, which is conserved across social species and distinct from other memory types in
neurobiological and neuroendocrine underpinnings. This newly developed social recognition
memory load task provides a relevant tool for the experimental evaluation of social memory
across innumerable neurobiological factors and related trajectories, including but not limited to
age, hormonal manipulations, sex, and neurodegenerative disease.
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CREATION AND TESTING OF A NOVEL FINE MOTOR TASK INTENDED FOR THE
DETECTION AND ANALYSIS OF NEURODEGENERATIVE PRECURSORS. Lukacik D, Melick
A, Schaefer S, Beeman S, Verpeut JL. Arizona State University; Arizona Alzheimer’s Consortium.

Background: In the United States, Alzheimer's Disease (AD) affects ~1 in 9 individuals over 65.
Despite the high rates of primary care visits, with about 90% of older adults attending regularly,
nearly half of all dementia diagnoses are missed (Bradford et al., 2009; Lang et al., 2017). This
diagnostic challenge underscores the need for simple, affordable, and reliable tools to aid in early
detection. Schaefer et al. developed the Quick Behavioral Exam to Advance Neuropsychological
Screening (QBEANS), an upper-extremity motor task that can predict amyloid burden and bilateral
hippocampal loss (Schaefer et al., 2020; Schaefer et al., 2022). We have created a rodent analog
of gBEANS to understand the specific neurological aspects the task is sensitive to and to enhance
our understanding of motor neuropathology in AD.

Methods: A clear Plexiglass chamber (27 x 12 x 22 cm) with a small (13.5 x 1.5 cm) slot was
created to test reaching ability of rats in retrieving sucrose pellets (45 mg) from a bowl. A flat 3D-
printed practice bowl was used for training purposes. Then, two distinct 3D-printed bowls (50 x
40 x 1.9 mm) were designed using CAD software with either no physical obstruction (plain bowl
with more or less pellets) or with 3 tower obstructions (Plinko bowl). All rats were habituated for
20-min per day: day 1 with a cage mate and day 2 alone. Then, rats were trained on the practice
bowl until their reaches met criteria of 3 consecutive days of 10 reaches per session (10-min
sessions). Fisher (CDF) rats (n=5) were tested starting at 3 months of age. Animals were food-
restricted and maintained at 90% of their initial body weight. Animals were tested for 3 days per
bowl, then administered Harmaline (10 mg/kg) to induce essential tremor and retested. All trials
were recorded using a high-speed video camera (216 FPS) to quantify kinematics using Social
LEAP Estimates Animal Poses (SLEAP), a pose-tracking machine-learning program.

Results: Our results demonstrate that rats learned to reach within 7 days. Success rates
increased over the training days within bowl! type but decreased with the introduction of more
challenging bowls. Bowl type significantly predicted reach failures (p = .007), with the number of
failures per day increasing per bowl (3.87 £ 2.23 to 7.8 + 8.90 to 11.2 + 5.95). A mixed-effects
model analysis further supported these findings, showing significant effects of bowl type on reach
failures (x*(2) =9.12, p = .010), indicating that the complexity of the bowls contributed substantially
to the increase in reach failures. Harmaline administration significantly disrupted the total number
of reaches across all bowl types (paired t-test, t(4) = 3.02, p = .033). Additionally, the success
rate dropped significantly post-harmaline administration (p = .045).

Conclusions: The presented novel fine motor reaching task successfully incorporated multiple
stages with increasing difficulty. The significant impact of harmaline-induced tremor on task
performance suggests potential for detecting motor impairments associated with AD (see Melick
et al. 2024 AAC poster). Future research will examine unique aspects of motor kinematics and
neural mechanisms necessary for this task.
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A NEUROVASCULAR UNIT ON-A-CHIP MODEL FOR STUDYING THE INTERACTIONS
BETWEEN BRAIN CAPILLARY NICHE AND STEM CELL-DERIVED NEURONS. Manoharan
TJM, Bamfonga G, Andrews MG, Migrino RQ, Nikkhah M. Arizona State University; Phoenix
Veterans Affairs Health Care System; University of Arizona, College of Medicine-Phoenix; Arizona
Alzheimer’s Consortium.

Background: Alzheimer's disease (AD), a major neurodegenerative disease, is projected to
impact nearly 13 million people in the USA by 2050. Traditional research methods rely on 2D
assays and animal models which often fail to fully replicate the complexity of human brain tissue
and interactions. Consequently, 3D in vitro models have gained more attention for their ability to
better mimic the dynamic brain microenvironment compared to 2D models while using human or
patient-derived tissue. Leveraging the use of microscale technology, this study utilizes a spatially
organized three-layered microfluidic model of neurovascular unit (NVU) on-a-chip to recapitulate
capillary niche blood brain barrier (BBB) and to gain foundational insights into the interactions
between human stem cell-derived neurons and BBB.

Methods: The microfluidic chip model was fabricated using a soft lithography technique that
features three interconnected semicircular regions: core, stroma, and vasculature. To establish
BBB, primary brain endothelial cells and pericytes were mixed in fibrin hydrogel and injected into
the vascular region of the chip for 7 days. Upon the formation of BBB, human iPSC-derived
neurons and acellular Matrigel® were injected into the core and stroma region of the platform
respectively.

Results: Initially BBB was established for 3 days and was characterized for its perfusability using
real-time microbead assay. To maintain the BBB integrity post-neuron injection, two media
conditions were tested. Based on the live/dead assay it was found that the 100% neuron media
compromised vascular integrity, while 50% neuron 50% EGM-2-MV (50:50) mix maintained the
cell viability, its integrity was lost. To further maintain the integrity of the BBB post-media switch,
we extended the culture period to 7 days. Prolonging the culture period resulted in stabilized BBB
formation, forming thick bundles of vascular network with open lumens, as evidenced by CD31/F-
Actin staining. Finally, to assess the interaction between neurons and BBB, we assessed two
conditions: (i) mono-culture of neurons and (ii) co-culture of neurons with BBB. After 7 days, F-
Actin/Tuj1 staining indicated that in monoculture, neurons branched randomly throughout the
stroma layer. In contrast, in coculture with the BBB, neurons extended fasciculated and elongated
axonal projections oriented towards the BBB layer.

Conclusions: Overall, we demonstrated successful development of a human NVU on-a-chip
model to assess the interaction of BBB and neurons. Immunofluorescent staining highlighted the
distinct neuronal adaptations: random branching in mono-culture and directed neurite projections
towards BBB in co-culture emphasizing the unique capability of our model system in capturing
intricate cellular interactions within the brain. Future studies will utilize the proposed model to
investigate the molecular perturbations promoting degeneration in AD, aiming to uncover the
complex mechanisms underlying AD pathogenesis and to test potential therapeutic interventions.
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LYSOSOMAL DYSFUNCTION PROMOTES MICROGLIAL MEDIATED INFLAMMATION AND
REDUCTION IN PGRN LEVELS. Magsood S, Lin J, Harrison AM, Uppalapati CK, Leyva KJ, Hull
EE. Midwestern University; Arizona Alzheimer’s Consortium.

Background: Alterations in lysosomal function appear early in the neuroinflammatory response
associated with pathology in Alzheimer's Disease (AD). This work explores the therapeutic
potential of PGRN to restore lysosomal function and reduce microglial-mediated inflammation.
Evidence supporting the role of PGRN in maintaining lysosomal function and reducing pro-
inflammatory cytokine production has been documented in multiple neurodegenerative disease
models. Specifically, PGRN is proteolytically processed within, and promotes the function of,
lysosomes and lysosomal pH determines PGRN production and processing. At the mRNA level,
transcripts coding for PGRN may have altered stability due to disruptions in RNA processing
associated with lysosomal dysfunction. Interestingly, both healthy lysosomes and PGRN levels
have been shown to be neuroprotective, reducing the risk of cognitive decline in centenarians
who do not suffer from dementia. Thus, this work is focused on identifying the appropriately
processed PGRN which has the potential to restore lysosome function, decrease inflammation,
and be an effective therapeutic in AD patients.

Methods: The HMC3 human microglial cell line and primary mouse microglial cells were used to
measure microglial activation and cytokine production by gPCR, immunomicroscopy, and flow
cytometry. 3’ UTR reporter constructs were used to assay the effects of inflammation on mRNA
stability.

Results: Results support a bi-directional relationship between lysosomal function and a microglial-
mediated inflammatory response. Disruption of lysosomal function with either a protease inhibitor
or alkalizing agent increases production of proinflammatory cytokines by microglia. Reciprocally,
treatment of microglia with IFN-gamma alkalizes lysosomes. Interestingly, dysfunctional
lysosomes are associated with increased levels of complement proteins which form the pro-
inflammatory complosome complex and potential wide-spread shifts in RNA processing which, in
turn, appear to alter PRGN levels through miRNA mediated mechanisms.

Conclusions: Results support a central role for lysosomal function in modulating the microglial-
meditated inflammatory response and suggest dysfunctional lysosomes have altered mRNA
stability and processing.
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HIGH RESOLUTION EX VIVO MRI REVEALS AGE-RELATED CHANGES IN BONNET
MACAQUE LOCUS COERULEUS ASCENDING WHITE MATTER TRACTS. McDermott K
Dieckhaus L, Hutchinson E B, Barnes CA. University of Arizona; Arizona Alzheimer’s Consortium.

Background: The locus coeruleus (LC) is a brainstem nucleus with wide projections throughout
the cortex. LC ascending projections to the forebrain join the brainstem central tegmental tract
(CTT), a tract in the pons that terminates in the thalamus. Cortical projections from the LC are
critical for normal learning and attention, and the extent to which age-related changes in LC-
forebrain projections occur has not been well studied. MRI- and DTI-based tractography analysis
of the LC and its cortical projections has historically been difficult due to the small size of the LC
and the amount of crossing fibers in the brainstem. However, by analyzing the projections along
the CTT, a well-defined white matter brainstem tract, we have been able to overcome some of
these issues and analyze the microstructure of the LC and CTT with respect to age.

Methods: We performed high resolution ex-vivo MRI on perfused whole brains of 3 adult (14-20
years) and 4 aged (28-34 years) female bonnet macaques. Scans included diffusion tensor
imaging (DTI) scans with high (1500-3000,4500; 32,32,64 directions respectively) b-value shells
and directions at 600um resolution; these high b shells and angular resolution allow for better
modelling of white matter tracts. Additionally, we collected scans that allow us to quantify myelin
water fraction (MWF) and Bound Pool Fraction (BPF) using multi-spin echo (MSE) T2 and
selective inversion recovery (SIR) T1 scans. Additionally, we collected a high resolution T2
weighted at 200um resolution, which we used for manual segmentation of regions of interest
(ROIs) such as the LC and thalamus. Probabilistic tracts from the LC to the thalamus (CTT) were
modelled from the diffusion data using MRTRIX. Generated tracts were thresholded for extraction
of map values such as Fractional Anisotropy (FA), Radial Diffusivity (RD), Axial Diffusivity (AD),
Trace (TR), Myelin Water Fraction (MWF), and Bound Pool Fraction (BPF). These MRI metrics
are derived from diffusion and relaxometry based techniques and offer insight into myelination
and microstructural integrity. Additionally, local MRI was performed on a subset of the animals
(6/7) by resting the whole brain on a 10mm loop coil centered around the brainstem and temporal
lobes. This allowed for higher resolution analysis of the brainstem, and we re-drew LC ROIs from
these scans to analyze similar metrics from the whole brain analysis.

Results: Preliminary ROI regression analyses revealed that older brain ages were associated with
lower AD, RD, and TR values, but not with MWF or BPF values. This indicates that there are
microstructural changes in the projections from the LC to the cortex in old age, but changes may
not be due to myelin loss.

Conclusions: In conclusion, our anatomy based tractography methods allowed us to successfully
generate LC tracts anatomically consistent with the CTT and detect age-related differences in
microstructural features of this tract. Analysis of the local coil images is ongoing.
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BEHAVIORAL AND METABOLIC PROFILES IN AN AGED, HUMANIZED APP/APOE MOUSE
MODEL OF ALZHEIMER’S DISEASE RISK. McLean JW, Bhattrai A, Brinton RD. University of
Arizona; Arizona Alzheimer’s Consortium.

Background: Research into Alzheimer's Disease (AD) pathomechanisms frequently utilizes
animal models with dominant mutations; however, the vast majority (>95%) of AD cases are
idiopathic. Animal models with AD risk factors represent an approach with potentially greater
translational validity. The predominant genetic risk factor for AD is the Apolipoprotein E ¢4
(APOE4) polymorphism, with APOE4 homozygosity conferring approximately 15-fold higher risk
relative to the normative APOE3/3 genotype. Additionally, women are nearly twice as likely to
develop AD. To address the translational validity of a risk factor model approach for AD research,
we investigated behavioral and metabolic differences in a novel mouse model with homozygous
expression of humanized (h) amyloid precursor protein (hAPP), encoding the precursor of the
major protein in amyloid plaques, and replacement of murine APOE with humanized hAPOE3 or
hAPOE4.

Methods: Aged (22-24 months) hAPP/APOE3 and hAPP/APOE4 mice underwent open field (OF),
novel object recognition (NOR), EchoMRI body composition analysis, fasting blood glucose (FBG)
and ketone body (FKB) determinations. Data were analyzed by 2-way ANOVA for effects of
biological sex and APOE genotype followed by post-hoc t-tests and considered significant at
p<0.05.

Results: Female mice traveled significantly farther and for a greater percentage of time during
both OF and NOR, and interacted more with both familiar and novel objects during NOR. There
were no group differences in either thigmotaxis or novelty recognition. EchoMRI body composition
analysis revealed significant weight reduction in both male and female APP/APOE4 mice. While
weight loss included a decline in both lean and adipose mass, greater loss of adipose tissue in
APP/APOE4 mice resulted in lower body fat percentage and was the major contributor to weight
loss.

Conclusions: Metabolically, female mice had lower FBG and higher FKB relative to males. The
sex difference was greater in APP/APOE4 females, which had the lowest FBG and highest FKB.
The hAPOE4-driven reduction in body weight, especially in adipose tissue, further indicates a
metabolic consequence in mice expressing the AD risk gene. Collectively, this program of
research contributes to the determination of the translational validity of the humanized APOE and
APP mouse model for preclinical target identification and therapeutic development for AD.
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NOVEL FINE MOTOR TASK FOR STUDYING KINEMATICS IN THE TGF344-AD RAT MODEL.:
APPLICATIONS OF NOVEL MACHINE LEARNING TECHNIQUES IN NEUROSCIENCE.
Melick A, Lukacik D, Bimonte-Nelson H, Schaefer S, Beeman S, Verpeut JL. Arizona State
University; Arizona Alzheimer’s Consortium.

Background: Alzheimer’s disease (AD) is the most common form of dementia, with a projected 7
million individuals diagnosed in the United States alone by 2025 (Rajan et al., 2021). Early deficits
in memory and executive function are difficult to distinguish from normal aging. Further, they are
often observed at late stages of disease, reducing the use and efficacy of preventative options.
New technologies aim to create more affordable and accessible alternatives to common
techniques, including positron emission tomography (PET) scans. The Quick Behavioral Exam to
Advance Neuropsychological Screening (QBEANS) task, a novel upper-extremity motor task
accurately predicts functional decline over one year in MCI patients. Further, it predicts amyloid
burden imaged with positron emission tomography with 88% sensitivity and bilateral hippocampal
atrophy using structural MRI, suggesting it may reduce current diagnostic delays and disparities
(Schaefer et al., 2020; Schaefer et al., 2022). To understand what neural components the
gBEANS task is tuning into, we turned to a rodent Alzheimer’s disease model, the Tg344-AD rat,
and created a novel fine motor task to recapitulate similar aspects of the human task.

Methods: Female and male wildtype (n=12) and TgF344-AD (n=12) rats, a transgenic strain that
expresses the amyloid precursor protein and presenilin 1 genes, were tested starting at 6 months
of age when amyloid deposition and cognitive decline commences. First, animals were examined
for fine motor ability (see methods at David Lukacik et al. 2024 poster). Reach kinematics, speed
of retrieval, reach latency, and paw confirmation or position were analyzed using Social Leap
Estimates Animal Poses (SLEAP), a machine learning software. Rodents were also tested in the
Morris Water Maze (MWM) to examine cognition. Additional features of physical appearance and
baseline motor function, including grip strength, were measured.

Results: First, we assessed whether the task could predict similar features as the gBEANS task.
Pilot results demonstrate that rats learn to reach within 7 days. Total reaches per day were
significantly different across bowl types (p=.009), with rats reaching more at latter stages (i.e.
greater bowl difficulty), pointing to their ability to learn the task over subsequent training sessions.
To ensure the task analogously modeled the self-perturbation of gBEANS, we analyzed the failure
rate across bowl types to ensure difficulty was increasing. Bowl type significantly predicted reach
failures (p=.007), with failures per day increasing from bowl 1 (3.87 + 2.23) to bowl 2 (7.8 £ 8.90),
and to bowl 3 (11.2 + 5.95), suggesting the task has increasingly difficult stages. Next, we
assessed fine motor ability, cognition in the MWM, and grip strength. Grip strength was not
significantly predicted by transgenic status at 6 months of age (p=.366). We expect to find
decreased spatial performance in the MWM and impaired fine motor ability that decreases with
age and increased amyloid deposition.

Conclusions: This work will create a comprehensive profile of the TGF344-AD rat model and
characterize disease progression with an array of techniques, spanning from machine learning
and behavioral measures to understand relationships between fine motor function and amyloid
progression.
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EXTENDED EXPOSURE TO ALZHEIMER'S RISK FACTORS INCREASES ALZHEIMER'S
DIAGNOSIS RISK, AMPLIFIED IN APOE4 CARRIERS: IMPLICATION FOR DELAYED ONSET
OF ALZHEIMER'S RISK FACTORS. Merlini S, Vitali F, Brinton RD. University of Arizona; Arizona
Alzheimer’s Consortium.

Background: Obesity, diabetes, hypertension, hyperlipidemia, and depression are relevant
Alzheimer’s Disease (AD) modifiable risk factors (RFs). However, little is known about how the
duration of these conditions, influenced by unmodifiable AD risk factors, such as chromosomal
sex and APOE genotype, affects the associated risk. Modeling interactions between patient’s
temporal and clinical patterns, integrated with the probability of developing AD remains
challenging, particularly when considering the multifactorial progression of AD. To address these
challenges, we conducted a retrospective analysis using longitudinal data from the UK Biobank.

Methods: Inclusion criteria were age older than 55 years, no prior history of neurodegenerative
disease, neurosurgery, or cancer, and enrollment with at least 3 years of follow-up. Propensity
score matching was performed based on age at recruitment, educational level, center, and
Charlson comorbidity index. Extended Cox proportional hazard models (CPHMs) for time-to-
event prediction were used to evaluate the impact of the age-specific effect of multiple AD-RFs,
in combination with sex and APOEeg4 carrier status. Age stratification was evaluated when a
violation of the hazard ratio (HR) proportionality assumption occurred during aging.

Results: Preliminary findings revealed RF-specific differences in AD on-set based on the age of
RF diagnosis. After age stratification, the risk of developing AD was significantly greater than the
APOEz¢4 effect if hypertension and diabetes were diagnosed before 62yo, while if diagnosed after
72yo, APOEe4 was the major contributor to increased AD risk. Obesity had a 54% increased risk
of developing AD if diagnosed before 62yo and was associated with nearly 3 times increased risk
if diagnosed between 62-72yo. Lastly, hyperlipidemia and depression were associated with an
age-strata-independent increased AD risk of 33% and 69%, respectively.

Conclusions: This study identified critical tipping points indicating a decline in the hazard ratio of
modifiable RFs with aging and a stronger association of APOEe4 with late-onset AD. Age
stratification within CPHMs provided valuable insights into age-specific hazard ratios and
identified age-dependent RFs. Furthermore, these results highlight interactions between age, sex,
and APOE genotype which could inform a precision medicine approach for AD prevention.
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NUCLEAR EXPORT OF TDP-43 IS FACILITATED BY ADAR2-MEDIATED RNA EDITING.
Moore S, Julian D, Lorenzini I, McMillan M, Alsop E, Macklin-Isquierdo S, Lehmkuhl E, Kalab P,
Hayes L, Zarnescu D, Van-Keuren Jensen K, Barmada S, Sattler R. Barrow Neurological Institute;
University of Arizona, College of Medicine-Phoenix; University of Michigan; Translational
Genomics Research Institute; University of Arizona; Johns Hopkins University, School of
Medicine; Penn State, College of Medicine; Arizona Alzheimer’s Consortium.

Background: TAR DNA binding protein — 43 (TDP-43) is a critical RNA binding protein involved in
multiple steps of RNA processing, including transcription, splicing, RNA transport, stability,
localization, and translation. TDP-43 is known to accumulate and form prion-like solid aggregates
in the cytoplasm of cells. This behavior of TDP-43 has been well established as a pathological
hallmark of a neurodegenerative disease spectrum encompassing amyotrophic lateral sclerosis
and frontotemporal dementia (ALS/FTD) and has been described in Alzheimer’'s disease and
related dementias. TDP-43 pathology has been hypothesized to contribute to disease
pathogenesis through either nuclear depletion, leading to the loss of function, and/or cytoplasmic
aggregation, leading to a toxic gain of function. Despite extensive research, mechanisms that
initiate this pathology under disease conditions remain elusive.

Methods: Recent studies in our laboratory described aberrant adenosine-to-inosine (A-1) RNA
editing in multiple brain regions of C9orf72 ALS/FTD, where we detected bidirectional changes of
A-l editing. Since then, we have generated preliminary data suggesting that TDP-43 nuclear
export can be regulated via Adenosine Deaminase Acting on double stranded RNA (ADAR)-
mediated A-1 RNA editing.

Results: We show that increased A-I RNA editing activity in mammalian cell lines induces TDP-
43 translocation to the cytoplasm, mimicking what is observed in disease. In contrast, the
presence of catalytically inactive ADAR2 or TDP- 43 carrying mutations within its RNA binding
domains does not alter the nuclear localization of TDP-43. We further established that inosine-
containing Ul RNA oligomers can bind to TDP-43 in vitro, acting as a TDP-43 UG RNA binding
motif mimic.

Conclusions: These findings demonstrate that aberrant increases in A-l editing induces TDP-43
nuclear export through an RNA-dependent mechanism.
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INCREASED GLUCOSE AND CA4 VOLUME INTERACT TO PROMOTE HIPPOCAMPAL
MEMORY FUNCTION IN OLDER ADULTS. Norman SL, Hoscheidt S, Matijevic S, Ryan L.
University of Arizona; Arizona Alzheimer’s Consortium.

Background: Research suggests that glucose promotes hippocampal memory function and that
the dentate gyrus (CA4) is particularly affected by glucose. Glucose regulation is gradually
impaired with age and may contribute, at least in part, to normal cognitive decline. There may be
factors; however, such as hippocampal volume, that mediate the effects of glucose on memory
function. The present study examined the association between glucose and memory performance
on a hippocampal-dependent memory task examining hippocampal subfield volume as a potential
mediating factor.

Methods: Twenty-six cognitively asymptomatic older adults (mean age 68.9 + 6.56 years,
range=59-80 years, 73% female) underwent oral glucose tolerance testing (OGTT),
neuropsychological testing, and magnetic resonance imaging (MRI). Blood glucose levels were
obtained at fasting, one hour- and two hours- post glucose ingestion. Directly after glucose
consumption, participants were administered the Rey Auditory Verbal Learning Test
(AVLT).Structural MRI scans were used to calculate hippocampal volumes, including subfields,
using FreeSurfer (version 7.3.2).

Results: Higher blood glucose levels relative to baseline (1hr post OGTT - fasting) were
significantly associated with better memory performance on the delayed AVLT but only in
individuals with larger volumes of the CA4 body. This relationship was also observed in the
granular cell molecular layer of the dentate gyrus body. Findings were significant in the left, but
not right, hippocampus. This relationship was not significant in other hippocampal subfields on
either side.

Conclusions: Results further substantiate the critical role of glucose in hippocampal-dependent
processes and suggest that increased glucose and volume of the left hippocampus, specifically
the dentate gyrus and granular cell molecular layer, interact to promote hippocampal memory
function. Findings provide evidence that glucose alone may not be sufficient to promote
hippocampal-dependent memory, particularly in aging. The concomitant effect of glucose and
structural integrity of the CA4 region may be an important factor in sustaining normal cognitive
function.
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CHOLINERGIC MUSCARINIC ANTAGONISM ON A SPATIAL MEMORY TASK:
HYSTERECTOMY WITH OVARIAN CONSERVATION YIELDS COMPARABLE
IMPAIRMENTS TO OVARIAN REMOVAL IN A RAT MENOPAUSE MODEL. Oevermann MW,
Lizik CR, Wu ES, Kelley-Wolfe K, Bimonte-Nelson HA. Arizona State University; Arizona
Alzheimer’s Consortium.

Background: Approximately half of women will experience gynecological surgery in their lifetime.
By age 60, nearly one-third of US women will undergo hysterectomy, with the ovaries retained in
about half of these cases. Surgical menopause includes variations in specific reproductive tract
organ removal and retention. Two common surgical menopause procedures are bilateral
oophorectomy, the surgical removal of both ovaries; and hysterectomy, the removal of the uterus.
In women, bilateral oophorectomy, or hysterectomy alone, each increase dementia risk. Our
laboratory developed a rat model of hysterectomy to broaden the understanding of surgical
menopause variants that impact cognition. Using this model, we have discovered unique,
persistent spatial working memory detriments resulting from hysterectomy with ovarian retention
on a water radial-arm maze task with an increasing working memory load. Despite advances in
alternative therapies for benign uterine conditions, hysterectomy remains the most common non-
obstetrical gynecological surgical procedure. Thus, it is important to elucidate the drivers and
parameters of neurobehavioral changes after hysterectomy. To yield further understanding of the
neural mechanisms of the mnemonic effects after hysterectomy and other surgical variants, the
current study investigated the impact of a pharmacological challenge with the cholinergic
antagonist scopolamine. The importance of this experimental direction is underscored by the well-
established literature that the cholinergic system shows changes during aging and with
Alzheimer’s disease, is intimately related to cognitive functioning, and that estrogens support
cholinergic integrity.

Methods: Reproductively inexperienced Fischer-CDF rats from the NIA Colony were randomly
assigned to the surgical treatment groups of Sham-control, Hysterectomy, or Ovariectomy (Ovx).
Rats were then trained on the delayed-match-to-sample (DMS) plus maze, which included a
series of information and retention trials, measuring spatial working memory and short-term
retention. Next, rats were given a cholinergic muscarinic challenge via scopolamine administration
and retested.

Results: Hysterectomized rats made more errors after scopolamine administration, with drug-
induced detriments comparable to those seen in Ovx rats. Sham-control rats were not impacted
by scopolamine treatment at the currently used dose. Therefore, a scopolamine dose
subthreshold to intact animals effectively blunted spatial working memory in rats with the uterus
or ovaries removed.

Conclusions: These results indicate that removal of the uterus yields a cognitive system especially
sensitive to cholinergic muscarinic blockade, comparable to effects of bilateral ovarian removal.
Given that the uterus has traditionally been considered an endocrine target, but otherwise
dormant when independent of its communication with the ovaries, the collective data shift these
considerations and indicate that the non-pregnant uterus influences non-reproductive functions,
including cognitive processes and potentially associated brain circuits.
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CORTICAL BRAIN PERFUSION AND ITS RELATIONSHIP WITH HIPPOCAMPAL-BASED
TASKS IN LONG-COVID. Palmer J, Hoscheidt S, Rhodes, A, Ryan L. University of Arizona;
Arizona Alzheimer’s Consortium.

Background: Changes to brain perfusion may be contributing to long-term cognitive dysfunction
following COVID-19 infection. Both hospitalized and non-hospitalized cases demonstrate lower
perfusion well beyond the acute phase of infection, however, it is unclear how the severity of
respiratory symptoms relate to perfusion outcomes. Additionally, the hippocampus has been
previously shown to be particularly sensitive to changes in blood supply. Therefore, the
hippocampus may be vulnerable to perfusion changes from COVID-19, leading to pronounced
long-term cognitive sequalae following infection. How the severity of respiratory symptoms and
perfusion relate to cognitive performance using sensitive hippocampally-mediated tests has not
been explored.

Methods: Seventy-eight participants completed a neuroimaging session and the Mnemonic
Similarity Task and Face-Name Associative Memory Exam, tasks known to rely on the
hippocampus. Participants were divided into four groups based on the severity of respiratory
symptoms experienced during the acute infection: controls without COVID-19, those with COVID-
19 and without respiratory symptoms, those with COVID-19 and reported respiratory symptoms,
and hospitalized participants with respiratory symptoms from COVID-19. We used a pseudo-
continuous arterial spin labelled (pCASL) pulse sequence to measure perfusion. We adapted a
mask created by Liu et al. (2023) to assess total cortical perfusion in the gray and white matter,
as well as perfusion within the three major arterial territories: ACA, MCA, and the PCA.

Results: The hospitalized group demonstrated lower total gray matter cortical perfusion compared
to all groups (compared to controls t(24)=1.88, p<0.05; to those without respiratory symptoms,
t(32)=1.74, p<0.05; and to those with respiratory symptoms, t(32)=2.20, p<0.05). White matter
perfusion showed no differences between groups. A similar pattern was observed within each
arterial territory. Out of all four memory measures, only pattern separation from the MST was
related to gray matter perfusion, r=.30, p<0.01.

Conclusions: We found evidence for global perfusion dysfunction among hospitalized participants
with severe respiratory symptoms over a year from COVID-19 infection. Additionally, there was a
strong relationship between perfusion and pattern separation performance, suggesting that
poorer perfusion may underpin some of the long-term COVID-19 cognitive symptoms.
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APOE4 INTERACTS WITH PERIMENOPAUSAL TRANSITION IN REGULATING CENTRAL
AND PERIPHERAL LIPID METABOLISM. Pan H, Mi Y, Qi G, Wang T, Brinton RD, Yin F.
University of Arizona; Arizona Alzheimer’s Consortium.

Background: Age, hormone depletion at menopause and the APOE-¢4 (ApoE4) genotype are
among the top risk factors for developing late-onset Alzheimer’s disease (AD). Findings from our
and other groups have suggested that ApoE4 interacts with perimenopause in regulating a
neuroimmune cascade encompassing mitochondrial dysfunction, metabolic reprogramming, and
neuroinflammation. Our recent work revealed that astrocytes maintain brain lipid homeostasis by
performing fatty acid (FA) degradation, and ApoE4 diminishes such capacity and thus promotes
astrocytic lipid droplet (LD) accumulation. It is thus intriguing to determine whether lipid
metabolism is involved in ApoE4-perimenopause modulation of the neuroimmune system and AD
risk.

Methods: We first assessed mRNA levels of major metabolic processes in astrocytes acutely
isolated from female humanized ApoE3 or ApoE4 mice before (6-month regular cycling), during
(15-month irregular cycling), and post menopause (15-month acyclic). Body weight changes were
measured, as well as circulating FA and leptin levels. Also, FA and mRNA levels in inguinal white
adipose tissue (iWAT) were analyzed.

Results: Astrocyte gene expression analysis suggested a trend towards increase in fatty acid
synthase (Fasn) levels upon perimenopause, which was sustained through menopause in ApoE4,
but not ApoE3 mice. In contrast to the changes in Fasn, a key FA B-oxidation (FAO) gene carnitine
palmitoyl transferase 1a (Cptl1a) was decreased in astrocytes from post-menopause mice
regardless of ApoE genotype. Moreover, ApoE4- and menopause-induced metabolic
reprogramming in the brain was coupled with peripheral metabolic changes. In line with changes
in body weight, an elevation in circulating leptin levels and a trend towards increase in leptin
mMRNA levels in iIWAT were found in ApoE4, but not ApoE3 mice upon perimenopause. Moreover,
endocrine effect on plasma free FA levels was significant in ApoE4 mice only, whereas endocrine
effect on IWAT free FA levels was significant in ApoE3 mice only. Analysis of key genes involved
in FA metabolism also supported a lack of response of ApoE4 iWAT to endocrine transition.

Conclusions: Collectively, adaptations in lipid metabolism across the brain and periphery during
female menopausal transition were disrupted by ApoE4, which could interactively contribute to a
metabolic-inflammatory cascade that predispose ApoE4-carrying post-menopausal women to a
substantially higher AD risk.
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USING 3D ORGANOIDS TO INTERROGATE METABOLIC DYSREGULATION IN AGING &
ALZHEIMER’S DISEASE. Pennington T, Cerna S, Andrews M. Arizona State University; Arizona
Alzheimer’s Consortium.

Background: Aging is the primary risk factor for Alzheimer's disease (AD) and causes a
progressive decline in function at the cell and molecular levels. Primary hallmarks of aging
encompass dysfunctional mitochondria and nutrient-sensing pathways needed for stress
adaptation and functional maintenance during metabolic strain. Impairments in these programs
lead to bioenergetic imbalances and cell stress- both of which are implicated in the pathogenesis
of AD. However, the mechanisms in which metabolic dysregulation elicits pathological changes
in the brain and increases susceptibility to AD remains unknown- preventing the development of
effective treatments. There is a need to understand the impact of age-associated metabolic
changes in the brain and determine their role in neurodegeneration. This work utilizes 3D cortical
organoids (hCOs) derived from human pluripotent stem cells (hPSCs) to characterize cell type-
specific metabolic changes throughout aging and their role in neurodegeneration.

Methods: hCOs were differentiated until excitatory and inhibitory neurons and astrocytes (3
months) and aged phenotypes could be observed (5-7 months). In combination with cell type
markers, immunostaining was used to analyze levels of tau phosphorylation, cell death, and
astrocyte reactivity across 3-13 months. We then compared transcriptomic data from hCOs at
time points before and after degenerative changes were detected to determine age-related gene
expression changes associated with early degeneration. To obtain insight into disease-relevant
processes associated with degenerative phenotypes, we performed single cell RNA sequencing
(scRNA-seq) analysis using data from primary AD and control prefrontal cortex tissue. We then
compared findings from aged hCOs with AD tissue to determine the correspondence of gene
expression changes with in vivo disease. Conserved features will be targeted for follow-up studies
to determine the mechanisms by which age-related metabolic changes contribute to AD.

Results: Immunostaining of long-term hCOs showed the ability to detect pathological tau
phosphorylation and degeneration across neurons, along with increased astrocyte reactivity after
6 months. SCRNA-seq of hCOs from 3 and 6 months revealed differential expression associated
with energy regulation and cell stress in neurons, and dysregulated insulin signaling and
metabolic output in astrocytes. Transcriptomic analysis of primary tissue identified disease-
specific gene expression changes in astrocytes and neurons and showed strong functional
overlap with aged hCOs. Disease features conserved in hCOs include altered energy-sensing
pathways, metabolic signaling, glucose utilization, and mitochondrial dysfunction.

Conclusions: Using long-term cultures of hCOs, we’ve established a platform to characterize age-
related changes in metabolism and identify features of early neurodegeneration in vitro. We have
identified cell-type-specific changes in metabolic programs associated with degenerative
phenotypes both in vitro and in AD patient tissue. Gene expression changes indicate impaired
energy metabolism and metabolic support from astrocytes, along with altered metabolic
regulatory programs in neurons. Future work will utilize metabolomics-based approaches to
investigate the functional impact of AD-related molecular alterations and determine the link
between dysregulated metabolism and disease pathogenesis.
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IMPAIRED L-TYPE VOLTAGE-GATED CA2+ CHANNEL FUNCTION IN CEREBRAL
ARTERIOLAR MYOCYTES FROM HUMANIZED APO€4 KNOCK-IN MICE. Polk FD, DaSilva
JF, Pires PW. University of Arizona; Arizona Alzheimer’s Consortium.

Background: Cerebral small vessel disease (SVD) is associated with decreased cerebral blood
flow (CBF) and impaired CBF autoregulation, contributing to 45% of dementia cases.
Autoregulation is a physiological property of parenchymal arterioles that maintains brain perfusion
constant even when facing large changes in blood pressure. In turn, loss of autoregulation can
lead to intracerebral hemorrhages and vasogenic edema, which can cause dementia over time.
Arteriolar autoregulation is intrinsically dependent on opening of L-type voltage-gated Ca2+
channels (CaV1.2) in vascular smooth muscle cells (VSMC), allowing for Ca2+ influx and vascular
contractility. Despite observations that autoregulation is impaired in cerebral SVD, underlying
mechanisms, as well as risk factors, remain poorly understood. Among various risk factors, the
€4 allele of apolipoprotein E (Apo€4) is a significant genetic risk factor for cerebral SVD and is
linked to impairments in cerebrovascular function, although whether this is due to loss of vascular
contractility and autoregulation remains unknown. We hypothesized that Apo€4 allele expression
leads to a reduction in Cav1.2 activity, thus impairing cerebral microvascular autoregulation and
hemodynamic control.

Methods: Parenchymal arterioles isolated from 4-6 months-old male and female humanized
Apo€4 knock-in (hApo€4-Kl) and Apo€3 knock-in (hApo€3-KI) mice were used in this study.
Using pressure myography, we assessed the contractile response of pressurized cerebral
arterioles to 60 mM KCl-induced depolarization and CaV1.2 channel activation by FPL-64176
(300 nM). Additionally, we measured peak amplitude of nifedipine-sensitive currents in isolated
arteriolar VSMCs using whole cell patch clamp electrophysiology to evaluate CaV1.2 channel
activity.

Results: In male hApo€4-KI mice, we observed a diminished contractile response to receptor-
independent VSMC depolarization in pressurized cerebral arterioles. Compared to hApo€3-KI
controls, cerebral arterioles from male hApo€4-KI mice exhibit significantly reduced contractile
response to FPL-64176. Whole-cell patch clamp recordings of step depolarization from -70mV to
50mV showed blunted CaV1.2 channel currents in isolated arteriolar myocytes from male
hApo€4-KI mice. Conversely, no significant changes in contractile response to 60 mM KCI or
FPL-64176 was observed between female hApo£4-Kl and hApo€3-KI mice.

Conclusions: In summary, these finding highlight significant impairments in vascular function in
male hApo€4-KI mice, particularly in response to VSMC depolarization and CaV1.2 channel
activation in cerebral arterioles. These observations offer novel mechanistic insight into Apo€4-
related alterations in vascular smooth muscle function, which may contribute to impaired
regulation of CBF, potentially linking Apo€4 expression to the pathophysiology of vascular
dysfunction in neurodegenerative diseases.
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NOVEL IMAGING SIGNATURES TO DETECT ROD MICROGLIA AFTER EXPERIMENTAL
DIFFUSE TRAUMATIC BRAIN INJURY. Pressman MM, Giordano KR, Griffiths DR, Hutchinson
EB, Lifshitiz J. University of Arizona, College of Medicine-Phoenix; Phoenix VA Health Care
System; University of Arizona; Arizona Alzheimer’s Consortium.

Background: Inflammation and microglial activation are prominent in traumatic brain injury (TBI),
both clinically and experimentally. Rod microglia, a variant of activated microglia, are observed
abundantly in experimental diffuse TBI, particularly in the primary somatosensory cortex adjacent
to areas of neuropathology. Their presence has also been noted in various neurodegenerative
and neurological disorders such as Alzheimer’s disease, epilepsy, stroke, and autism spectrum
disorder. Currently, the detection of rod microglia relies on post-mortem immunohistochemistry
(IHC) due to the lack of specific markers and the insensitivity of conventional in vivo imaging
techniques like CT and MRI to microscale changes in microglia morphology.

Methods: Male and female rats weighing 262-384g received midline fluid percussion injury to
induce diffuse TBI. Brain tissue was collected seven days post-injury and fixed for high-resolution
ex vivo diffusion MRI microscopy, which included diffusion tensor imaging (DTI) and mean
apparent propagator imaging (MAPI). These techniques aimed to detect subtle changes
associated with rod microglia activation. The primary focus was on the primary somatosensory
cortex, where rod microglia are known to accumulate. The imaging signatures indicative of
increased restriction, particularly aligned with the long axis of rod microglia, were analyzed and
compared with known rod microglia pathology via immunohistochemistry.

Results: The diffusion MRI microscopy techniques revealed a distinct imaging signature in the
primary somatosensory cortex of injured brains. Specifically, there was increased diffusion
restriction, particularly along the direction of the long axis of rod microglia. This abnormality in
MRI corresponded spatially and quantitatively with the known distribution and density of rod
microglia observed through immunohistochemistry (IHC). The findings suggest that diffusion MRI
can potentially serve as a non-invasive method to detect rod microglia activation in vivo, which
could have significant implications for understanding the histopathology and repair mechanisms
in TBI and other neurological conditions.

Conclusions: This study demonstrates the feasibility of detecting rod microglia activation using
diffusion MRI techniques after diffuse TBI in rats. The observed imaging signature of increased
diffusion restriction aligns with the spatial distribution of rod microglia detected by
immunohistochemistry. These findings highlight the potential of diffusion MRI as a tool for non-
invasive detection and monitoring of microglial activation in vivo. Further validation and refinement
of these imaging techniques could enhance our understanding of rod microglia's role in
neuropathology, potentially aiding in diagnosis, prognosis, and therapeutic strategies for TBI and
related disorders.
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COMPARING OLDER ADULT STRESS LEVELS ASSOCIATED WITH COGNITIVE AND
MOTOR TESTING TO ADVANCE EARLIER DEMENTIA SCREENING. Reed AM, Chacon E,
Schaefer SY. Arizona State University; Arizona Alzheimer’s Consortium.

Background: Primary care physicians (PCPs) miss almost half of all Alzheimer’s disease (AD)
cases despite older adults seeing their PCP on an annual basis, with even lower rates of receiving
routine cognitive testing during these visits. One reason for this lack of cognitive testing may be
due to patient resistance because of the stress-inducing nature of cognitive testing, especially in
older adults who are already experiencing cognitive decline. Thus, there is a clear need for an
objective, brief, and patient-friendly screening tool in primary care to guide PCPs in referring
patients for further neuropsychological evaluation. To address this need, we have developed an
objective performance-based test that correlates with disease status and predicts the extent of
AD progression over one year while also being associated with other AD biomarkers like brain
amyloid and cortical atrophy. However, how stress-inducing our performance-based test is
compared to a cognitive screen is unknown. Thus, the purpose of this ongoing study is to
determine whether our performance-based test induces less test-related stress than a
standardized cognitive test, which may lead to greater willingness to be tested.

Methods: To date, 15 participants across the cognitive-testing group (n=7; 4 females; 73.1£5.8
years) and the performance-based testing group (n=8; 5 females; 75.1+4.3 years) have been
tested. The cognitive-testing group completed the Montreal Cognitive Assessment, while the
performance-based testing group completed a functional upper extremity task that involved
moving small objects (i.e., raw kidney beans) with a spoon in sequence with their nondominant
hand. Each participant wore a wrist sensor to continuously monitor electrodermal activity (EDA)
(16 Hz), enabling us to compare stress responses between groups. EDA signals were filtered and
smoothed with a moving average window (window length = 16 samples), then separated into
phasic and tonic components via continuous deconvolution analysis. Only the phasic components
were analyzed here, where higher phasic activity indicated higher stress. The change in phasic
EDA between test introduction (i.e., when the participant was told which test they would be taking)
and immediate post-exposure were calculated, and an independent t-test was performed to
compare the mean change between these time points between groups.

Results: Preliminary results indicate that the average change in electrodermal activity between
test introduction and immediate post-exposure for the cognitive testing group (delta= 0.68 uS)
was greater than the performance-based testing group (delta= 0.22 pS), but was not significant
(p>0.05) at this time.

Conclusions: We acknowledge that these results are very preliminary, but they provide initial
evidence that test-related stress is higher during traditional cognitive testing. We are
underpowered, however, and more data are needed to test our hypotheses. Our long-term goal
is to make AD screening more accessible by developing screening tools that may facilitate more
widespread adoption.
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THE RELATIONSHIP BETWEEN PATTERN SEPARATION AND OBJECT DISCRIMINATION.
Rhodes A, Palmer J, Ryan L. University of Arizona; Arizona Alzheimer’s Consortium.

Background: Age-related declines in pattern separation are well documented to be related to
changes within the DG/CA3 region of the hippocampus. The result is greater difficulty identifying
highly similar objects from memory among older adults compared to younger adults. Additionally,
studies of object discrimination find a similar pattern of results. These types of tasks display two
stimuli simultaneously on the computer screen, removing the memory demand when identifying
if the two stimuli are identical or different. Older adults have previously been shown to perform
worse when the stimuli are highly similar with more overlapping features. However, the
relationship between pattern separation and object discrimination has yet to be evaluated.

Methods: Data from a previous study in our lab were analyzed to correlate performance on the
Mnemonic Similarity Task (MST) (Yassa & Stark, 2011) and a complex object discrimination task
(Ryan et al., 2012). Ninety-one participants were included (average age = 58). The MST was
completed in two phases, where the first phase had participants identify if common objects were
found indoors or outdoors. In the second phase, participants identified if objects were old, similar,
or new compared to objects seen in phase 1. The object discrimination task displayed two stimuli
simultaneously on the computer screen, and participants indicated if they were identical or
different. Stimuli were either squares or blobs and varied in degree of difficulty (easy or hard),
resulting in four trial types differing on object shape and discrimination difficulty. Scores were
calculated for object recognition and pattern separation on the MST and for correct discrimination
on all four trial types on the object discrimination task. All measures were corrected for false
alarms.

Results: Results indicated that pattern separation performance was positively correlated with
object discrimination for hard blobs (r=0.32, p<0.01) and hard squares (r=0.38, p<0.01).
Additionally, comparisons between younger (n=52) and older adults (n=39) indicated that older
adults performed worse on pattern separation, t(89)=4.78, p<0.01, on hard blobs, t(89)=2.42,
p<0.05, and on hard squares trials, t(89)=4.20, p<0.01.

Conclusions: We demonstrated that pattern separation and object discrimination are related.
Potentially, age-related declines in pattern separation can be partially attributed to age-related
declines in object discrimination. These results lay the groundwork for future research to more
directly examine the specific functional changes underlying pattern separation and object
discrimination declines in aging.
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AN EXAMINATION OF AGE-RELATED DIFFERENCES IN AUTOBIOGRAPHICAL THINKING
USING AN EXPERIENCE SAMPLING APPROACH: INSIGHTS FROM THE MIND WINDOW
APP. Puig Rivera VA, Cervantes LJ, Freveletti D, Andrews ES, Grilli MD, Andrews-Hanna JR.
University of Arizona; Arizona Alzheimer’s Consortium.

Background: The concept of healthy aging is slowly being redefined within the autobiographical
thinking and memory literature, shifting from a perspective of natural deterioration towards one of
adaptation. A novel approach that offers fruitful avenues for this research is experience sampling,
as it allows for a closer look into adults’ internal thought experience in real-world contexts. The
Mind Window app is a smartphone application developed to gather repeated measures about the
self-reported characteristics of participants’ momentary thoughts via daily “check-in”
questionnaires.

Methods: In this study, we used Mind Window to examine patterns of autobiographical thinking
across the adult lifespan in a sample of 3,734 adults aged 18 - 89.

Results: Linear mixed effects analysis revealed findings that both supported and diverged from
laboratory studies. In line with the observed Positivity Bias in healthy older adults (Carstensen &
DelLiema, 2018), affective content of autobiographical thoughts was positively associated with
age, such that older adults rated their autobiographical thoughts as containing more positive
content compared to younger adults. Contrary to laboratory studies, however, episodic specificity
was also positively associated with age, suggesting that older adults' autobiographical thoughts
were more spatiotemporally specific than younger adults. Analysis of language use during a free
response question following each check-in survey corroborated findings observed via self-report
surveys. A closer examination also revealed age differences in the type of affective content that
is more typical and persistent for each age group. Namely, younger adults described their typical
and long-lasting thoughts as less positive in content, whereas older adults exhibited the opposite
pattern, such that their more typical and long-lasting thoughts remained decidedly positive in
content.

Conclusions: These findings offer insight into some of the everyday thought characteristics that
may support psychological well-being in later life and hint at discrepancies between laboratory
and real-world assessments of memory that deserve further study in future research in normal
aging and Alzheimer’s disease.
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THE IMPACT OF DEMENTIA AND THE LIVED EXPERIENCE OF COUPLES. Santos B, Turner
T. Midwestern University.

Background: This qualitative systematic review aims to understand the lived experience of
persons living with dementia and their spouse. This is an area that has not been extensively
researched. The primary objective of this systematic review is to understand the lived experience
of couples living with dementia.

Methods: A review of the literature was completed focusing on the impact of dementia on the
spousal relationship. Electronic databases, including EBSCOhost and Google Scholar, were
searched with the following key terms used: “dementia and spouse psychosocial factors”, and
“dementia and effect on couples”, and “dementia and effect on relationships”. Research studies
included in this review utilized a qualitative research design. Data was collected from participants
with a diagnosis of dementia and their spouse.

Results: This review included three qualitative studies. A total of 22 participants took part in semi-
structured interviews. When synthesized, the researchers found the following five themes:
Foundation of the Relationship, Intimacy for Connection, Changes in the Partnership Structures,
Redefining Self, and Altruism and Positivity were consistent in helping maintain couplehood.

Conclusions: The influence of dementia on the spousal relationship is significant. When identified
areas are addressed, the spousal relationship can provide strength throughout the disease
process. From a clinical perspective, this study contributes insights into how health care providers
and social services can more effectively address the needs of couples impacted by dementia.
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SEX-SPECIFIC HORMONE AND GENE EXPRESSION ALTERATIONS IN EXPERIMENTAL
MODEL OF TRAUMATIC BRAIN INJURY. Simmons A, Wilferd S, Pena V, Plaisier C, Bimonte-
Nelson H, Sirianni R, Stabenfeldt S. Arizona State University; University of Massachusetts;
Arizona Alzheimer’s Consortium.

Background: Traumatic Brain Injury (TBI) results from a blow or jolt to the head and leads to
complex pathologies that can extend years after the initial injury. Some of these pathologies such
as blood-brain barrier (BBB) dysfunction and neuroinflammation contribute to chronic
neurodegeneration. Unfortunately, current treatments for TBI focus on managing symptoms such
as edema and intracranial hemorrhage rather than targeting the pathologies that lead to
neurodegeneration. Additionally, little is known about how TBI pathology differs between sexes
and how alterations in circulating sex steroid hormones contribute to chronic TBI pathologies. To
address these challenges, our group employs both male and female models to assess sex-
dependent pathologies of traumatic brain injury. In this project, our goal is to evaluate sex
differences in circulating sex steroid hormones alterations, BBB disruption and neuroinflammation
after TBI.

Methods: We used a well-established mouse controlled cortical impact (CCl) model to induce a
moderate TBI over the primary somatosensory cortex in C57BL/6J mice. Male (n=10) and female
(n=12) cohorts were injured at 9-10 weeks of age. Naive cohorts served as baseline controls and
injured cohorts were sacrificed at 24hrs and 72hrs post-CCl. Females began estrus cycle tracking
via vaginal cytology 8 days prior to injury and continued until sacrifice. At the specified endpoint,
animals were sacrificed to collect blood plasma and tissue samples. Plasma samples were
analyzed with an LC-MS/MS hormone panel for testosterone, androstenedione, estradiol,
estrone, progesterone, DHEA and corticosterone at the University of Wisconsin National Primate
Research Center. Brain tissue was collected for immunohistochemistry (IHC) or RNA-sequencing
analysis. For the RNA-sequencing, a 4 mm cortical punch was taken directly over the injury
penumbra and contralateral hemisphere at sacrifice and samples were sent to Novogene Co for
sequencing.

Results: Notably, we observe sex-specific alterations in circulating sex steroid hormones after TBI
at both 24 and 72 hours. Females exhibit decreases in progesterone, androstenedione and
testosterone at 24 and 72 hrs compared to naive females, while males exhibit increases in DHEA
and decreases in estradiol at 72 hrs compared to naive males. Additionally, RNA-sequencing
reveals the female 24 hr group exhibit 316 differentially expressed genes (DEGs) compared to all
other injured groups. Furthermore, functional enrichment analysis of these DEGs shows the
female 24-hour group had significant upregulation in genes associated with the following GO
biological terms: regulation of neuroinflammatory process, innate immune response, and
extracellular matrix disassembly.

Conclusions: Our results indicate there are sex-specific responses to traumatic brain injury,
including sex specific alterations in steroid hormone profile and gene expression. Future analyses
will focus on determining sex differences in BBB disruption through quantification of the
expression of tight junction and adherens junction markers via IHC at the injury penumbra.
Additionally, we aim to further elucidate sex differences in neuroinflammation by examining
neutrophil extravasation and immune cell profile at the injury penumbra. This information will be
critical for the improvement of TBI therapies that target neural regeneration and leverage
biological sex as a variable.
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IDENTIFYING SYNAPTOME ABERRATIONS IN C90RF72 ALS/FTD PATIENT-DERIVED
CORTICAL NEURONS. Spillman A, Bustos L, Hansen N, Garcia-Mansfield K, Gittings L, Alsop
E, Van Keuren-Jensen K, Pirrotte P, Sattler R. Barrow Neurological Institute; Arizona State
University; Translational Genomics Research Institute; Arizona Alzheimer’s Consortium.

Background: An important aspect of neuronal function and communication in the central nervous
system is the maintenance of synaptic networks, which is regulated via selective synaptic pruning.
This process is aberrantly triggered in neurodegenerative diseases, including Alzheimer’'s
Disease, Frontotemporal Dementia (FTD), and Amyotrophic Lateral Sclerosis (ALS). Glial cells
are known to regulate and contribute to activity-dependent synapse remodeling with canonical
“‘eat-me” and “don’t eat-me” signals. As of today, it is still unknown whether synapse eliminations
are initiated by activated glial cells or whether the diseased neuronal synapse has an altered
protein composition that attracts glial cells for synaptic engulfment.

Methods: To test this hypothesis, we utilize a patient derived approach of age/sex matched
induced pluripotent stem cells (iPSCs) differentiated into cortical neurons (CNs), in addition to
postmortem autopsy tissue. To study proteins specific to the synapse, a series of centrifuge-
based fractionations were performed to obtain a whole synaptosome (pre- and postsynaptic
fractions) as well as an enriched postsynaptic density. Preliminary experiments include western
blot characterization of iPSC-CN-derived synaptosomes, in addition to an unbiased proteomics
profile of postmortem frontal cortex tissue-derived synaptosomes. To assess states of neuronal
synaptic function, iPSC-CNs were cultured on a Microelectrode Array plate to assess metrics
such as firing rate of action potentials, we well as network bursting and synchrony. Additionally,
sister cultures of iPSC-CNs grown on coverslips were stained for synaptic markers to quantify
synapse densities.

Results: The unbiased proteomics approach revealed an upregulation of metabotropic glutamate
receptor 2 localized to the postsynaptic membrane, which is consistent with predicted cortical
hyperexcitability. Interestingly, we also detected an upregulation of synaptic scaffolding proteins
localized to both pre- and post-synapse, and a downregulation of members of the SNARE
(Soluble N-ethylmaleimide-sensitive factor activating protein receptor) complex. The MEA data
revealed that C9-FTD iPSC-CNs are hyperexcitable. Additionally, C9-FTD iPSC-CNs show more
spontaneous and less synchronized network activity, indicating network destabilization and
synaptic dysregulation. Microscopy analyses of synaptic connectivity and density are still ongoing.

Conclusions: Our work has shown synaptic aberrations across multiple levels of analysis, from
structural and functional analyses Future work includes assessing the microglial contributions to
synaptic dysfunction via “eat-me” and “don’t eat-me” pathways.
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INVESTIGATING AGE-RELATED CHANGES OF MPFC NEURAL RESPONSES TO VENTRAL
HIPPOCAMPUS STIMULATION. Srivathsa SV, Vishwanath A, Cowen SL, Barnes CA. University
of Arizona; Arizona Alzheimer’s Consortium.

Background: Neural ensembles in the hippocampus (HC) and medial prefrontal cortex (mPFC)
play a crucial role in spatial working memory, a process susceptible to decline during aging in
mammals. These regions are connected via a monosynaptic, unidirectional projection from the
CA1 layer of intermediate (iHC) and ventral (vHC) hippocampus to the mPFC (Jay and Witter,
1991, J. Com. Neurol. 313:574). Damage or inhibition to this connection leads to impairments in
spatial working memory tasks. Performance on spatial working memory tasks is known to
correlate with increased synchrony of hippocampal theta (8-12 Hz) rhythms to mPFC LFP and
unit activity. However, little is understood about how monosynaptic iHC and vHC inputs engage
mPFC neural activity along the dorso-ventral axis of the mPFC or how these change with age.

Methods: To investigate these questions, we delivered 25 individual biphasic electrical pulses (
halfwidth: 0.5 ms) ranging in amplitude from 100-600uA with a 30s interval between pulses across
the CA1 layer in iHC and vHC of anesthetized male F344 young(10 months, n = 4) and old(24
months, n =4) rats. We simultaneously recorded evoked neural activity along the dorsoventral
length of the mPFC using Neuropixels 2.0 probes. Recordings were obtained from all 4 shanks
spanning 3.84 mm along the DV axis of the mPFC including the prelimbic(PL) and infralimbic(IL)
regions (areas 24b and 25). Along the ML axis the shanks span 720 uym from layer Il/1ll to layer
VI.

Results: Upon stimulating either the iHC and vHC, we observed that increasing the stimulus
amplitude resulted in a decrease in response latency and increase in the magnitude of the LFP
response across the mPFC, with a larger relative increase in response to iHC stimulation
compared with vHC. We also observed a layer-specific difference in evoked response amplitudes
with relatively larger responses in the mPFC layers V/VI compared to layers II/lll across all rats
and stimulation conditions. Notably, the magnitude of LFP response in the IL regions of the
mPFCwas larger than in the PL in young rats across stimulation conditions. In old rats, this
increase in response magnitude in the IL region was not observed.

Conclusions: The LFP response magnitude to iHC/vHC stimulation also correlated with increased
firing of mPFC neurons. The relative increase in the number of mMPFC neurons activated by the
stimulation was more in the IL region compared to the PL region in young rats, while in old rats,
the similar response magnitude resulted in a similar number of neurons activated in both
subregions . It appears that the vHC drive to the IL is greater than that to the PL in young rats and
this difference does not emerge in old rats.
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TAS2R38 SUPERTASTERS ARE ASSOCIATED WITH LOWER RISK OF ALZHEIMER’S
DISEASE (AD) WITH THE ADVANCEMENT OF AGE. Su CW, Chen K, Wang Q. Arizona State
University; Arizona Alzheimer’s Consortium.

Background: TAS2R38, or Taste Receptor 2 member 38 gene, is a member of the functional bitter
taste receptors (TAS2Rs) which is responsible for the differential ability to taste bitter compounds.
This receptor has also been reported to be expressed in many human tissues such as the brain,
and implicated in innate immunity. Its association with Alzheimer’s disease (AD) has yet to be
investigated.

Methods: We investigated the relationship between the genotypes of common variants on the
gene, and clinical measurements and biomarkers of AD of the subjects from the Alzheimer's
Disease Neuroimaging Initiative (ADNI) project. The genotypes and longitudinal measures were
retrieved together with other covariates (such as gender, education, and APOE4). We tested the
association of the genotypes with cognitive assessments including CDR and MMSE, imaging
biomarkers including structural MRI, PET amyloid and tau, fluid-based biomarkers including Abeta
and ptau, and metabolic biomarkers including gut and lipid metabolites, by linear mixed effects
(LME) modeling controlling for the above covariates. We also validated the findings using data
from Parkinson's Progression Markers Initiative (PPMI).

Results: It was found that the presence of the supertaster haplotype is associated with a lower
AD risk as age progresses. This association is seen in clinical cognitive assessments and brain
imaging biomarkers, but not fluid-based biomarkers. For PPMI, significance was only found in
subjects without Parkinson’s disease.

Conclusions: TAS2R38 supertasters are associated with lower risk of Alzheimer’'s Disease with
the advancement of age. In the future these findings will be further validated in additional AD
cohorts and studies. The molecular mechanism behind the association will also be investigated.
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KNOWLEDGE OF RISK FACTORS FOR DEMENTIA AND ATTITUDES ON A DEMENTIA
PREVENTION PROGRAM BY AGE AND ETHNICITY IN ARIZONA. Talkad H, Chen Y, Bress
A, Langbaum J, Tariot P, Pruzin J. University of Arizona, College of Medicine-Phoenix; Banner
Alzheimer’s Institute; University of Utah; Arizona Alzheimer’s Consortium.

Background: Dementia disproportionately affects Hispanic communities, which may be partially
attributable to disparities in resources to address modifiable risk factors. Addressing risk factors
at younger ages would likely confer greater benefit than at older ages. Interest among Hispanic
and younger persons participating in a dementia prevention program is unknown. We aimed to
understand knowledge of dementia risk factors and attitudes toward prevention program
participation among Arizona residents.

Methods: We surveyed southern Arizona residents aged =35 using an online self-administered
questionnaire between July 13, 2021 and August 2, 2021. The survey asked about perspectives
on risk of developing Alzheimer's disease and Alzheimer's disease-related dementias
(AD/ADRD), knowledge of AD/ADRD risk factors, and attitudes toward cognitive health clinics
and AD/ADRD prevention research. We examined the difference in responses between Hispanic
and non-Hispanic White and younger and older respondents using chi-squared tests in SPSS.

Results: Overall, 30.7% of respondents were aware of any risk factors that increased risk for
dementia with no differences between Hispanic and non-Hispanic White respondents. 76.4% of
all respondents were “very” or “somewhat” interested in a dementia prevention program, interest
was significantly higher in Hispanic (83.0% vs 73.3% “very” or “somewhat interested,” X2 (3,
N=1226) = 14.8, p=0.002) and younger respondents (82.2% vs 72.1% “very” or “somewhat
interested X2 (1, N=1302) = 20.0, p<0.001).

Conclusions: General knowledge of risk factors for dementia is low, contrasting with high interest
in a prevention program. Interest is higher in Hispanic and younger persons compared with older
or non-Hispanic White persons. A dementia prevention program accessible to younger and
Hispanic populations could help narrow dementia outcome disparities.
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ADULTHOOD DIETARY CHOLINE SUPPLEMENTATION MODESTLY LOWERS METABOLIC
SYMPTOMS RELATED TO ALZHEIMER’S DISEASE RISK IN THE TS65DN MODEL OF
DOWN SYNDROME. Tallino S, Etebari R, Leon H, Sepulveda |, Nath D, Bartholomew B,
Velazquez R. Arizona State University; Arizona Alzheimer’s Consortium.

Background: Down syndrome (DS) occurs in 1/700 live births and is the most common cause of
early onset Alzheimer’s disease (AD). Dietary choline intake has been proposed as a modifiable
factor for AD and DS; choline is synthesized in the liver, but endogenous synthesis is not enough
for the body’s needs, with recommended intake set in 1998 to prevent hepatic steatosis. We have
shown previously that AD mouse models with inadequate dietary choline have exacerbated AD
pathology, and low circulating choline in humans correlates with high pathological AD burden.
Perinatal choline supplementation (Ch+) studies have been performed in the Ts65Dn model of
DS (Jackson Strain #005252), which protected offspring against AD-relevant pathologies such as
loss of cholinergic basal forebrain (BF) neurons and decline in hippocampal-dependent cognition.
To date, two studies showed that adulthood dietary Ch+ in AD mouse models ameliorates AD
pathology and improves cognition; however, Ch+ in adult Ts65Dn mice has not been explored.
Previously we found that adulthood Ch+ failed to reverse hippocampal-dependent cognitive
outcomes in Ts65Dn mice, and did not affect age-dependent decline in circulating choline levels,
though it modestly improved fasting glucose and lowered age-related weight gain.

Methods: Trisomic Ts65Dn mice and disomic littermate controls (n = 16-18 per diet per genotype,
balanced by sex) were fed choline normal (ChN; 1.1 mg/kg) or Ch+ (5 mg/kg) diets starting at 4.5
months (mo), with behavioral testing at 13 mo and tissue collection at 14 mo.

Results: Here, we show that in a subset of trisomic females (n = 6-8 per diet), Ch+ modestly
increased performance in a reverse place preference task via the automated IntelliCage
behavioral phenotyping system, with no effect of Ch+ on other cognitive tasks such as attention,
impulsivity, or conditioned avoidance. In additional subsets of animals (n=6-8 per sex, diet, and
genotype) we further show that, while steatosis correlated with weight gain, Ch+ did not lower
hepatic steatosis. We also found no difference between genotypes or diets in the intensity or
colocalization of microglial activation markers in the hippocampus, and unbiased stereological
analysis of BF cholinergic neurons (medial septum and vertical limb of the diagonal band) were
unchanged by Ch+.

Conclusions: In conclusion, we reiterate that perinatal and/or early-life Ch+ is crucial in DS, as
Ch+ in adulthood provides only minor metabolic benefits and fails to rescue neuropathological
measures in the Ts65Dn mouse. Whether the DS population meets the recommended daily
dietary choline intake has yet to be examined, and given that most Americans fail to reach
adequate dietary levels in ways which may negatively affect metabolic parameters already
dysregulated in DS, further investigation is warranted.
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IDENTIFYING HIGH-RISK SUBGROUPS IN ALZHEIMER’S DISEASE PATIENTS: AN
ANALYSIS OF DEEP EMBEDDED CLUSTERING IN WISCONSIN REGISTRY FOR
ALZHEIMER’S PREVENTION PARTICIPANTS. Tirambulo CVG, Merlini S, Paul M, Lizarraga C,
Diaz-Brinton R, Vitali F. University of Arizona; Arizona Alzheimer’s Consortium.

Background: Individuals in the early stages of Alzheimer's disease (AD) constitute a
heterogeneous group, with diverse risk factor profiles such as chromosomal sex, apolipoprotein
E (APOE) genotype, and comorbidities, evolving over distinct time courses. Within a prodromal
phase that can extend for one to three decades, opportunities and challenges exist to identify
crucial tipping points in its progression and opportunities for prevention.

Methods: Our study aimed to identify and characterize clusters of 389 high-risk AD patients
(65.616.4 years old, 67.1% female, 38.8% APOE ¢4 carriers), utilizing the Wisconsin Registry for
Alzheimer's Prevention data from 2001 to 2022. We analyzed prospectively collected data
covering patient characteristics (age, sex, race, and APOE ¢4 carrier status), medical history
(history of diabetes, hypertension, and hyperlipidemia), plasma biomarkers (amyloid-g (AB) 40,
AB42, AB40/42 ratio, phosphorylated tau (p-tau) 181, and p-tau 217), and blood laboratory
parameters (insulin, glucose, triglycerides, low-density lipoprotein cholesterol, and high-density
lipoprotein cholesterol). Employing classical clustering methodologies (k-means (KMs), KMs with
principal component analysis, hierarchical clustering (HC), and HC with dynamic time warping
series) alongside a machine learning deep embedded clustering (DEC) algorithm, we compared
outcomes. Contributions of different variables to the predicted cluster membership were assessed
using SHapley Additive exPlanations values.

Results: Our DEC findings demonstrated promising results by: identifying more distinct risk profile
patterns for each clusters (n=8) compared to classical methods (n=2); achieving a more evenly
distributed partitioning of participants into clusters with increased stability as measured by Jaccard
and entropy scores; and validating the clinical recognizability of clusters based on laboratory
parameters, plasma biomarkers, physician consensus cognitive diagnoses, and Preclinical
Alzheimer Cognitive Composite scores.

Conclusions: Going forward, outcomes from this initiative will enable a robust pipeline for
integrating electronic medical record data, empowering the characterization of diverse patient
populations, and achieving greater precision in treatment of the heterogeneous populations at
risk for AD.
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DIFFERENTIAL PREDICTION OF LEWY BODY PATHOLOGY BURDEN USING UNIVARIATE
OR ML-BASED COMPOSITE NON-INVASIVE NEUROCOGNITIVE MEASURES. Triebswetter
C, Choudhury P, Zhang N, Ho A, Tremblay C, Belden C, Mehta S, Adler CH, Driver-Dunkley E,
Shill H, Shprecher D, Serrano G, Beach T, Reiman E, Atri A, Chen K. University of Arizona,
College of Medicine-Phoenix; Banner Sun Health Research Institute; Mayo Clinic, Arizona;
Banner Alzheimer’'s Institute; Arizona State University; Translational Genomics Research
Institute; Arizona Alzheimer’s Consortium.

Background: Lewy Body Dementia (LBD), categorized as either dementia with Lewy bodies (DLB)
or Parkinson disease dementia, is the third most common type of dementia after AD and vascular
dementia. The current gold standard for diagnosis of LBD is postmortem autopsy. We previously
developed, using an artificial neural network (ANN) approach, a composite score based on
standardized clinical, cognitive, and functional assessments to predict LBD pathology
(Choudhury, et al, AAIC, 2024). In this study, we assess the performance of the ANN-based
composite score prediction compared to the use of individual measures.

Methods: Participants included 145 deceased individuals selected from the Arizona Study of
Aging and Neurodegenerative Disorders (AZSAND) at The Banner Sun Health Research Institute.
Subjects were either diagnosed as cognitively normal or MCI at the time of their first clinical
research examination. Each of 32 baseline clinical, cognitive, behavioral and functional measures
was utilized as a potential predictor of LB pathology. Olfactory function was assessed using the
University of Pennsylvania Smell Identification Test (UPSIT). Linear regressions assessed
associations between demographic, clinical, cognitive, functional and behavioral measures and
the postmortem measures of Lewy Body Disease.

Results: The strongest significant Pearson correlation between Lewy Body density and examined
measures was observed for the UPSIT (r=-0.64 , p-value <0.0001). Other significant univariate
predictors included Unified Parkinson's Disease Rating Scale Il Total Off (UPDRSII, r=0.38, p-
value <0.0001), Unified Parkinson's Disease Rating Scale Ill Total Off (UPDRSIII, r=0.38, p-value
<0.0001), age (r=-0.30, p-value = 0.0002), and Trail Making Test B-A (TMTBA, r=0.17, p-value =
0.0445). We previously reported a stronger association of an ANN-based composite score with
the same LBD measure (r=0.86, p=2.47e-43) when multiple measures were integrated, compared
to the absolute correlation of UPSIT-LBD neuropathology density.

Conclusions: We found significant univariate relationships each for age and the cognitive and
functional tests TMTBA, UPDRSIII, UPDRSII, and especially UPSIT with histopathological
measures of LBD. Application of machine learning techniques, namely an ANN, using integration
of several study measure formed a more powerful predictor of Lewy Body disease burden. Future
studies with larger sample sizes will examine the generalizability of our analytic techniques for
improved timely diagnosis and assessment of therapeutic efficacy in LBD.
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INTERPRETABLE DEEP LEARNING FRAMEWORK FOR UNDERSTANDING MOLECULAR
CHANGES IN HUMAN BRAINS WITH ALZHEIMER’S DISEASE: IMPLICATIONS FOR
MICROGLIA ACTIVATION AND SEX DIFFERENCES. Trivedi MR, Joshi AM, Shah J, Readhead
BP, Wilson MA, Su Y, Reiman EM, Wu T, Wang Q. Arizona State University; ASU-Mayo Center
for Innovative Imaging; Latent Al, Inc., Princeton, NJ; Banner Alzheimer’s Institute, Phoenix;
Arizona Alzheimer’'s Consortium.

Background: The potential of Artificial Intelligence (Al) in investigating the genomic irregularities
spanning various brain regions affected by Alzheimer’s disease (AD) is yet to be fully explored.
Specifically, region common and specific transcriptomic signatures that characterize AD-related
cellular and molecular processes have not been thoroughly investigated. Applying Al to multi-
omic data is also impeded by the lack of interpretability.

Methods: We applied an extensive deep-learning framework that consists of Multi-Layer
Perceptron (MLP) to classify the AD vs controls using the bulk-RNA sequence data from three
different brain regions in the Religious Orders Study/Memory and Aging Project (ROSMAP) from
the RNAseq Harmonization Study of the AMP-AD consortium. We first trained MLP models to
classify neuropathologically confirmed AD vs. controls for the three regions respectively. Utilizing
predicted embeddings of the MLP, we modeled the distribution of expression profiles as a
progressive disease trajectory in distinct brain regions. To enhance the interpretability of MLP
models, we employed SHapley Additive exPlanations (SHAP) values and identified the most
significantly AD-implicated genes, which serve as key nodes for subsequent gene co-expression
network analysis.

Results: Our models exhibit robust performance in classification and prediction, and are validated
by two external datasets: the Mayo RNA-seq (MAYO) cohort and the Mount Sinai Brain Bank
(MSBB) cohort of AMP-AD. SHAP explainer revealed common and specific transcriptomic
signatures from different brain regions. Their interpretations elucidated subtle molecular
alterations in various brain regions, uncovering shared transcriptomic signatures activated in
microglia and sex-specific modules in neurons relevant to AD. Notably, we identified, for the first
time, a sex-linked transcription factor pair (ZFX/ZFY) associated with more pronounced neuronal
loss in AD females, shedding light on a novel mechanism for sex dimorphism in AD.

Conclusions: In this study, we introduce an interpretable deep-learning framework for RNA-seq
data from multiple postmortem brain regions of the ROSMAP cohort. We applied our trained
models to transcriptomic data from two independent cohorts, demonstrating excellent predictive
power in aligning transcriptomes with clinical and neuropathological traits. This highlights the
framework's broader applicability in studying neurodegenerative diseases like AD.
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AGING AND AUTISM: MODULATION OF THE CEREBELLAR NUCLEI DURING CRITICAL
PERIODS OF DEVELOPMENT TO ASSESS SOCIAL CHANGES WITH AGE IN MICE. Truong
V., Lyle T, Verpeut J. Arizona State University; Arizona Alzheimer’s Consortium.

Background: Autism Spectrum Disorder (ASD) is a heterogeneous condition dynamic to the aging
process, yet little research focuses on the relationship between aging and ASD in regards to
health outcomes. Social deficits, a hallmark symptom of ASD, limit essential healthcare
engagement, which can vary between neurotypical and neurodivergent individuals as they age.
However, it is unknown whether social deficits intensify or reduce with age in individuals with
autism. One of the largest risk factors for the prognosis of ASD, besides genetics, is cerebellar
injuries at birth (Wang et al., 2014), suggesting that the cerebellum plays a role in modulating
certain aspects of social behavior. Specifically, inhibition of the cerebellar nuclei (CN) in rodents
during critical periods of development results in decreased social behavior and decreased
cognitive flexibility (De Bartolo et al., 2009; Tsai et al., 2018). The current study will target the
cerebellar dentate nuclei (CN) to the ventral tegmental area (VTA) projection from the cerebellum,
which is implicated in reward-driven pathways of social behavior involving dopaminergic neurons
(Carta et al., 2019). Neurons within the CN are enlarged in children with ASD and abnormally
reduced in older individuals with ASD (Mapelli et al., 2022). Thus, inhibiting the CN to VTA
pathway during critical periods of development will be used to model social deficits observed in
ASD.

Methods: To assess rates of social decline between non-ASD (n=16) and ASD phenotypes (n=16)
with age, male rodents were perturbed with chemogenetic inhibition to the cerebellar nuclei (CN)
to ventral tegmental area (VTA) pathway during developmental critical periods (Gi group). Neural
pathways were inhibited with an inert ligand, clozapine-N-oxide (CNO), during postnatal days 21-
35, followed by a 5-day washout period before behavioral testing. Behavioral tests, including the
open field, 3-chamber social preference, olfactory habituation and dishabituation, and the Y-maze
test, evaluated changes in behavior, which will be correlated with biological markers obtained
from in-situ hybridization assays. Machine-learning pose-tracking software scored behavior
between groups.

Results: Preliminary results show no significant differences in olfactory ability between untreated,
CNO-control, and perturbed groups. Future analysis will ascertain the distance traveled, velocity,
and time spent in regions of interest to classify behavior. This study anticipates ambulatory
differences between juvenile and aged animals, such as decreased distance traveled and
decreased average velocity in aged animals in the light and dark field task. We also expect Gi
animals to have reduced sociability.

Conclusions: Comparing such results between manipulated and non-manipulated juveniles will
indicate social behavior changes resulting from inhibition of the CN-CTA pathway, and the same
comparison with middle-aged animals will indicate if these changes differ by age.
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ACTIVITY-DEPENDENT OVEREXPRESSION OF EGR1 IN THE HIPPOCAMPUS IMPROVES
CONTEXTUAL MEMORY IN MICE. Wallace SG, Higa N, Ho WH, Campbell JM, Okuno H,
Gallitano AL. University of Arizona, College of Medicine-Phoenix; Kagoshima University; Arizona
Alzheimer’s Consortium.

Background: The immediate early gene (IEG) Early growth response 1 (Egr1) is expressed in
neurons in response to neuronal activity and plays an essential role in encoding memory of the
events that triggered its expression. Egr1 is activated by the neuronal stimulation that induces
hippocampal long-term potentiation (LTP), a form of synaptic plasticity associated with memory
formation. Mice lacking Egr1 have deficits in LTP and in long-term memory (after 24 hours). These
findings suggest that increasing levels of Egr1 may improve memory. However, standard methods
used to overexpress genes in the brain do not distinguish active versus inactive neurons. Failure
to replicate the specific timing and location of Egr1 expression, and disruption of the unique
pattern of activated neurons that form the memory engram.

Methods: To address this problem, we created an adeno-associated virus (AAV) expressing Egr1
under control of a promoter containing multiple copies of the synaptic activity response element
(SARE) isolated from the IEG Arc (activity regulated cytoskeleton associated protein) to
overexpress Egr1 in active neurons. Activity-responsive overexpression was validated in vivo by
injection of AAV-ESARE-Egr1 into the hippocampal dentate gyrus (DG) and exposure of mice to
environmental enrichment, electroconvulsive seizure, or home cage (control). Image J was used
to quantify immunofluorescent (IF) labeling. Behavioral tests performed included the non-
associative place recognition test, the open field test, and contextual fear conditioning.

Results: Quantification of IF levels and counts of fluorescently labeled cells showed that AAV-
ESARE-Egr1 infusion into the mouse DG results in activity-inducible overexpression of Egr1 and
increasing EGR1 IF in active hippocampal DG cells by 2.8 to 9.6-fold in response to neuronal
activity. In the non-associative place recognition test, mice injected with control virus
demonstrated recall 24 hours following an initial exposure to a novel context when Day 1 exposure
times were 6 min. or 3 min., but not following a 1 min. exposure. In contrast, AAV-ESARE-Egr1
expressing mice displayed recognition following as little as a 1 min. exposure to the environment
on Day 1. In the fear-conditioning test, injected mice displayed more freezing behavior than
control virus injected mice.

Conclusions: We show that infusion of AAV-ESARE-Egr1 into the mouse DG results in activity-
inducible overexpression of Egr1 in active hippocampal DG cells in response to neuronal
stimulation. Injected mice show improved ability to recall a novel context and enhanced memory
in contextual fear conditioning. These results suggest that increasing activity-dependent Egr1
expression in hippocampal DG cells enhances contextual memory in mice and suggest that
developing molecules that upregulate Egr1 selectively in response to neuronal activity may have
therapeutic use in disorders characterized by memory deficits or decline.
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UNRAVELING SEX DIFFERENCES IN ALZHEIMER’S DISEASE SUSCEPTIBILITY: INSIGHTS
FROM SINGLE NUCLEUS RNA-SEQUENCING IN RHESUS MACAQUES. Watkins KL, Yang
W, Bohlen MO, O’Day DR, O’Neill MB, Cayo Biobank Research Unit, Martinez MI, Starita LM,
Montague MJ, Platt ML, Chiou KL, Shendure J, Snyder-Mackler N. Arizona State University;
University of Washington; Duke University; Brotman Baty Institute; Caribbean Primate Research
Center; University of Puerto Rico; University of Pennsylvania; Arizona Alzheimer’s Consortium.

Background: Women make up almost two thirds of Alzheimer’s Disease (AD) cases, but we still
know relatively little about what underlies this disparity. One hypothesis suggests that sex
differences in cell composition or function in the brain might predispose women to aging in a
manner that increases their vulnerability to AD pathology. However, the challenge of obtaining
human brain samples across different stages of life has hindered attempts to test this hypothesis.

Methods: To address this gap, we used single nucleus (sn)RNA-sequencing data generated from
5.3 million cells isolated from the brains of 55 (28 females) free-living rhesus macaques from
Cayo Santiago, with the goal of identifying (i) normative age-associated and (ii) sex-associated
differences in cell composition and gene expression. We sampled regions affected early in AD
progression, including the midbrain, dorsolateral prefrontal cortex (dIPFC), anterior cingulate
cortex (ACC), hippocampus, and entorhinal cortex (EC). We also sampled the mediodorsal
thalamic nucleus (mdTN), lateral cerebellum, caudate, nucleus accumbens, inferior posterior
parietal cortex (IPP), and primary motor cortex. The animals in this study range in age from 0.4
to 20.8 years, roughly equivalent to humans aged 1 to 63 years.

Results: Across all regions and samples, we identified 12 cell types, and here we report our
preliminary results of sex and age difference in cell abundance at the broadest level, referred to
as “cell class” (n=12 cell classes, e.g, basket cells, astrocytes, etc). In each region, we tested the
effects of age and sex on the abundance of each cell class. On average, 55% of cell types differed
in abundance in each region (N=33% in the hippocampus to 86% in the dIPFC; p adj <0.05).
Astrocytes were most abundant in females, showing sex differences in the ACC, IPP, and mdTN.
Microglia were significantly less abundant in females in both the EC and the mdTN. We found
that 73% (11/15 cells across all regions) of the cell types with significant sex differences in
abundance also showed significant differences in abundance with age, which is 50% more than
expected by chance (p<0.05). However, we did not find any strong pattern of sex-biases
recapitulating age effects: 64% of the cells associated with age and sex showed lower abundance
in males and were less abundant in older animals.

Conclusions: While there may not be broad sex and age effects at the level of cell classes, it is
possible that sex differences in AD risk are present at more granular levels. We are currently
annotating heterogenous subtypes of cell classes and testing differential abundance at this
increased level of resolution. The results of this ongoing work may uncover age and sex
differences in abundance and transcriptional phenotypes that are not apparent at the broader cell
class level.
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EFFECT OF ESTROGEN AND PROGESTERONE LOSS ON NEUROGENESIS-RELATED
SPATIAL LEARNING AND SEARCH STRATEGIES IN AGING FEMALE RATS. Winter GM
Corenblum MJ, Pillutla, SV, Meredith J, Wene P, Menakuru N, Cowen SL, Madhavan L. University
of Arizona; Arizona Alzheimer’s Consortium.

Background: The adult mammalian brain contains active neural stem progenitor cells (NSPCs)
that generate nerve cells throughout life, and neurogenesis is compromised with advancing age.
Our previous work identified a specific critical period of decline in the neurogenic ability of NSPCs,
(13-15 months) in aging F344 rats. These studies focused on male rats and included the
characterization of deficits in different neurogenesis-relevant behaviors.

Methods: In the current study, we utilized different groups of aging F344 female rats (2, 6, 9, and
14 months old) to examine changes in cognitive flexibility, a correlate of the neurogenic function
of hippocampal NSPCs present in the subgranular zone (SGZ) of the dentate gyrus, using
Reversal Learning on the Morris Water Maze task (RMWM). To probe the role of the female sex
hormones, 17b-estradiol (E2) and progesterone (P4), on aging NSPC function, a group of female
rats also underwent ovariectomy (OVX) 2.5 weeks prior to experiments. Standard Morris Water
Maze (MWM) learning for a fixed escape location was assessed over the initial 4 days of training
followed by 2 days of training on the reversal version of the task where the platform was moved
180 degrees from the original location (RMWM). To support a fine-grained analysis of the search
strategy employed by each animal, we utilized an automated system for strategy identification
(Rtrack by Rupert Overall). This approach allows the identification of 9 unique search strategies
during water maze performance. These strategies are classified into non-goal oriented,
procedural, or allocentric search strategies.

Results: Preliminary analysis of our 2-month-old cohort (OVX n = 13, SHAM n = 11) looked at
Corrected Integrated Path Length (CIPL), and Search Strategy. Two-way ANOVA using CIPL
scores revealed no significant difference between groups in either the MWM (p = 0.15) or RMWM
(p = 0.78). Further, we found no meaningful group-wise effect in Search Strategy during MWM or
RMWM performance in 2-month-old rats.

Conclusions: These preliminary results indicate that estrogen and progesterone loss at young
ages has no demonstrable effect on learning. Analysis of our 6-, 9-, and 14-month-old cohort data
is ongoing and will also be presented.
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EXPLORING THE RELATIONSHIP BETWEEN EXTRACRANIAL CAROTID ARTERY
DISEASE SEVERITY AND CHANGES IN BRAIN CORTICAL MORPHOLOGY. Wiskoski H
Arias J, Zahra S, Khakwani K, Do L, Pugazhendhi A, Mushtag R, Johnson K, Altbach M, Trouard
T, Weinkauf C. University of Arizona; Barrow Neurological Institute; Arizona Alzheimer’s
Consortium.

Background: Asymptomatic extracranial carotid artery disease (aECAD) is predominantly
evaluated for stroke prevention but is increasingly recognized as a risk factor for Alzheimer's
disease (AD). This study aims to understand whether ECAD is related to early structural brain
changes relevant in AD pathology and cognitive dysfunction.

Methods: Whole-brain T1 and T2-weighted MRI data were processed using FreeSurfer to assess
cortical morphology in 105 subjects, aged 55-85, with varying degrees of carotid stenosis. Default
Mode Network (DMN) and AD Signature (ADS), regions important in neurodegeneration, were
examined. Measures of cortical surface area (adjusted for total intracranial volume) and thickness
were compared to carotid stenosis severity.

Results: A significant inverse relationship was observed between aECAD severity and ADS and
DMN cortical volume. Analyzing these regions ipsilateral and contralateral to carotid stenosis
displayed brain volume reduction is specific to the side of carotid stenosis. These changes were
independent from age, sex, and cardiovascular comorbidities. In contrast to volume loss that is
regularly associated with aging and dementia (decreased cortical thickness), we found that
aECAD-related changes were driven by decreases in gray matter surface area.

Conclusions: Our study reveals that aECAD is associated with significant ipsilateral brain volume
loss in the ADS and DMN brain regions, independent of age, sex, and cardiovascular
comorbidities. A particularly intriguing finding was that these changes are driven by surface area
loss, which is highly relevant in brain physiology but not commonly studied in ADRD research.
Increased surface area is associated with higher IQ and is a key evolutionary change seen in
humans more than other mammals. This type of brain change is not seen with normal aging and
could represent a unique neurodegenerative pathway.



STUDENT POSTER # 76

HIGH-RESOLUTION QUANTITATIVE T1 AND T2 MAPPING OF THE BRAIN TO ASSESS
CHANGES RELATING TO EXTRACRANIAL CAROTID ARTERY DISEASE. Wiskoski H
Johnson K, Arias J, Pugazhendhi A, Mushtag R, Ahanonu E, Bilgin A, Trouard T, Weinkauf C,
Altbach M. University of Arizona; Barrow Neurological Institute; Arizona Alzheimer’s Consortium.

Background: Asymptomatic extracranial carotid artery disease (aECAD) increases Alzheimer’'s
disease and related dementias (ADRD) risk. Research has largely focused on using structural
T1-weighted MRI to evaluate morphometric changes in the brain as early markers of disease
progression. However, quantitative imaging techniques, such as T1 and T2 mapping, may better
detect subtle cellular changes preceding atrophy and structural changes. This study employs two
novel, high-resolution in-vivo techniques for T1 and T2 quantitative mapping of the whole brain to
examine changes in participants with aECAD compared to age-matched healthy controls and
healthy younger participants.

Methods: Two novel pulse sequences, RADTSE and IR-RADGRE, were adapted for use in in-
vivo T1 and T2 mapping of the hippocampus at 3T. These acquisitions yield high-resolution (0.47
x 0.47 x 2mm) anatomical images and corresponding quantitative T1 or T2 maps with acquisition
time totaling ~7 minutes per sequence. For 15 subjects (5 aECAD, 5 age-matched without
aECAD, and 5 younger participants) conventional MPRAGE (1mm isotropic), high-resolution 2D
T2-weighted (0.47 x 0.47 x 2mm) anatomical imaging, and T2 (RADTSE) and T1 (IR-RADGRE)
quantitative mapping data were acquired of the brain. Using an iterative reconstruction algorithm
developed in-house, RADTSE and IR-RADGRE data were processed to generate T1 and T2
quantitative maps for subsequent region-of-interest (ROI) analysis.

Results: Five regions of interest were assessed: the cornu ammonis 4 and dentate gyrus, cornu
ammonis 1, cortical gray matter, parahippocampal white matter, and the corpus callosum. In white
matter regions, it was found that the aECAD group had significantly higher T1 relaxation times
than the age-matched control group. Additionally, T2 relaxation times were found to be
significantly greater in the aECAD group than both the age-matched control and young control
groups in regions of cortical gray matter and the corpus callosum.

Conclusions: The findings of this study reveal significant alterations in T1 and T2 relaxation times
in both white and gray matter regions of subjects with aECAD. These changes provide new
insights into subtle cellular alterations in the brain associated with aECAD, which could represent
underlying pathology such as demyelination or neuroinflammation. This proof-of-concept work
demonstrates the potential of high-resolution T1 and T2 mapping as an early biomarker of
neurodegeneration. It remains to be seen whether these findings are more broadly relevant for
ADRD risk assessment.
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INFLAMMATION, BRAIN AGING, AND DEMENTIA RISK AMONG FORAGER-FARMERS IN
THE BOLIVIAN AMAZON. Aronoff JE, Jenkins CL, Garcia AR, Buetow K, Beheim B, Rodriguez
DE, Gutierrez RQ, Cuata JB, Chui H, Walters EE, Mack WJ, Gatz M, Finch CE, Irimia A, Law ME,
Barisano G, Cummings DK, Hooper PL, Kraft TS, Stieglitz J, Gurven MD, Kaplan H, Trumble BC.
Arizona State University; Max Planck Institute for Evolutionary Anthropology, Leipzig, Germany;
Universidad de San Simén, Cochabamba, Bolivia; Tsimane Health and Life History Project, San
Borja, Beni, Bolivia; University of Southern California; Monash University, Melbourne, Victoria,
Australia; Stanford University; Chapman University; University of Utah; Toulouse School of
Economics, Toulouse, France; University of California Santa Barbara.

Background: Inflammation has been implicated in several chronic diseases in later life, including
Alzheimer's Disease and Related Dementias (ADRD). However, studies of inflammation and
health come primarily from post-industrialized populations (e.g., US, European). In these
populations, inflammation is primarily caused by lifestyle factors like caloric excess and limited
physical activity. Recent studies among a population of forager farmers in the Bolivian Amazon,
called the Tsimane, have suggested a more complex relationship between inflammation and
health. Despite their high inflammatory burden throughout life from constant pathogens and
parasites, brain imaging and cognitive evaluations have suggested slower rates of brain aging
and low prevalence of dementia compared to industrialized populations. However, while
population comparisons are informative, they raise the question of whether this high infection-
induced inflammation has any effect on brain aging.

Methods: We tested associations between a battery of measures of inflammation from blood
samples and computed tomography measured brain volumes as well as diagnosis of mild
cognitive impairment (MCI) or dementia (comparison: normal cognition vs. MCl/dementia). Our
sample included Tsimane participants ages 39-94 years. Sample sizes were n = 472 for brain
volumes and n = 219 for MCl/dementia status (7.5% diagnosed with MCI or dementia).

Results: Overall, we found little evidence that this high infection-related inflammatory burden was
associated with brain volumes or cognitive disease risk.

Conclusions: Our results highlight the importance of assessing the different causes and types of
inflammation for understanding its health risk. While lifestyle-related inflammation from caloric
excess and limited physical activity can contribute to brain aging, high infection-related
inflammation might not have a significant effect.
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BIOMARKER DISCOVERY IN ALZHEIMER'S AND NEURODEGENERATIVE DISEASES
USING NUCLEIC ACID-LINKED IMMUNO-SANDWICH ASSAY. Ashton NJ, Benedet AL, Di
Molfetta G, Pola I, Anastasi F, Fernandez-Lebrero A, Puig-Pijoan A, Keshavan A, Schott J, Tan
K, Montoliu-Gaya L, Isaacson R, Bongianni M, Tolassi C, Cantoni V, Alberici A, Padovani A,
Zanusso G, Pilotto A, Borroni B, Suarez-Calvet M, Blennow K, Hansson O, Zetterberg H. Banner
Sun Health Research Institute; Banner Alzheimer’s Institute; Lund University, Lund, Sweden;
BarcelonaBeta Brain Research Center (BBRC), Pasqual Maragall Foundation, Barcelona, Spain.

Background: Recent advancements in immunological methods accurately quantify biofluid
biomarkers for identifying Alzheimer’s pathology and neurodegeneration. Despite this progress,
more biomarkers, ideally in blood, are needed for effective patient management and disease
monitoring for Alzheimer’s disease (AD) and other neurodegenerative proteinopathies.

Methods: We employed the Nucleic Acid-Linked Immuno-Sandwich Assay (NULISA™) central
nervous system (CNS) panel for biomarker quantification in plasma, serum and cerebrospinal
fluid (CSF) of patients with AD, mild cognitive impairment, Lewy body dementia, progranulin
(GRN) mutation carriers and matched controls. We then looked at NULISA™ in the larger TRIAD
and BioFINDER cohorts focusing on the development of tau pathology defined by tau [18F]-
MK6240. LIMMA models evaluated the differential protein expression between groups adjusting
for age and sex.

Results: NULISA™ identified p-tau217 and NfL as the most significantly deregulated plasma
biomarkers in the AD continuum and GRN mutation carriers, respectively. Importantly, numerous
novel and significant proteomic changes were observed in each disease comparison, which
included proteins involved in synaptic processing, inflammation, microglial reactivity, TDP-43 and
a-synuclein pathology. However, when contrasting tau pathology status amongst amyloid positive
individuals, additional proteins were evidenced such as NPTX1 and NPTX2, NEFL, MAPT, IL6
and IL13. The WGCNA analysis identified one significant protein module that negatively
correlated with group A-T- and positively correlated with A+T+ group, which set of proteins
recapitulate findings from the initial LIMMA analysis.

Conclusions: We highlight the potential of next-generation biomarker identification tools, such as
NULISA™ to detect novel proteomic features that incorporate established biomarkers like p-
tau217 and NfL. Focusing on the development of tau pathology in the AD continuum proteins
associated with tau pathology, inflammation, neurodegeneration and synaptic dysfunction were
differentially expressed in the peripheral fluid.
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EVALUATION OF PLASMA PHOSPHO-TAU217 FOR ALZHEIMER’S DISEASE USING A
FULLY AUTOMATED PLATFORM - AN INTERNATIONAL MULTI-CENTER STUDY IN
PRIMARY AND SECONDARY CARE. Palmqvist S, Anastasi F, Warmenhoven N, Tideman P,
Mattsson-Carlgren N, Smith R, Ossenkoppele R, Tan K, Dittrich A, Skoog |, Janelidze S, Stomrud
E, Zetterberg H, Kern S, Pilotto A, Quaresima V, Brugnoni D, Padovani A, Puig-Pijoan A,
Fernandez-Lebrero A, Contador J, Blennow K, Suarez-Calvet M, Hansson O, Ashton NJ. Banner
Sun Health Research Institute; Banner Alzheimer’s Institute; Lund University, Lund, Sweden,;
BarcelonaBeta Brain Research Center (BBRC), Pasqual Maragall Foundation, Barcelona, Spain.

Background: Global implementation of blood tests for Alzheimer’s disease (AD) would be greatly
facilitated by access to easily scalable, cost-effective, and accurate tests. In this study, we
evaluated a fully automated immunoassay for phospho-tau217 (p-tau217) using predefined
biomarker cutoffs.

Methods: In this study, we evaluated a fully automated immunoassay for phospho-tau217 (p-
tau217) using predefined biomarker cutoffs. The study included 1,767 participants with cognitive
symptoms from secondary care of four independent cohorts in Malmé (Sweden, n=337),
Gothenburg (Sweden, n=165), Barcelona, (Spain, n=487), and Brescia (ltaly, n=230), and a
primary care in Sweden (n=548). Plasma p-tau217 was measured using the commercially
available Lumipulse immunoassay, with the main outcome being AD pathology determined by the
cerebrospinal fluid AB42/p-tau181 ratio.

Results: Plasma p-tau217 detected AD pathology with AUCs ranging between 0.93 and 0.96. In
secondary care, the accuracies ranged between 89-90%, the positive predictive values (PPV)
between 92-95%, and the negative predictive values (NPV) between 77-86%. In primary care,
the accuracy was 85%, the PPV was 82%, and the NPV was 88%. Using a two-cutoff approach,
accuracies increased to 92-94% in secondary care with 12-17% in the intermediate group, and
the accuracy in primary care was 92% with 16% in the intermediate group. No significant
performance differences were observed between the Lumipulse immunoassay for p-tau217 and
a high-performing mass spectrometry-based assay for %p-tau217 in secondary care, although
%p-tau217 showed higher accuracy in primary care.

Conclusion: In conclusion, this fully automated blood test demonstrates high accuracy for
identifying AD using predefined cutoffs. However, a two-cutoff approach might be necessary when
used as a stand-alone test to confirm the presence of AD pathology, especially in primary care.
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IS DYSREGULATION OF MYELIN, OLIGODENDROCYTE OR NEUROFILAMENT CAUSING
OR INFLUENCING WHITE MATTER RAREFACTION CHANGES? Atri T, Pastrana Gonzalez S,
Lorenzini |, Intorcia AJ, Wermager Z, Walker JE, Qiji S, Shull A, Krupp A, McHattie R, Cline M,
Borja C, Arce R, Aslam S, Mariner M, Beach TG, Serrano GE. Banner Sun Health Research
Institute; Arizona Alzheimer’s Consortium.

Background: White matter rarefaction (WMR) is a measure of overall white matter integrity and is
usually defined by the degree of myelin loss, extent of tissue attenuation or vacuolization around
small blood vessels, and density of reactive astrocytes (Alosco, et al 2019). For a long period
WMR was considered to happen mainly as a result of vascular pathology, such as infarcts,
hemorrhages and cerebral arteriolosclerosis. However, Santamaria Ortiz and J Knight PV in 1994
showed that this phenomenon is also present in Alzheimer's Disease cases without vascular
disease. Beach et al. 2023 showed that AD pathology is a major contributor of this finding as well.
They demonstrated that an increase of neurofibrillary tangles (NFT) correlates with higher WMR.
To this date, the role oligodendrocytes play in cerebral WMR still remains elusive. For that reason,
we aim to determine if NFT-WMR might be a result of axonal death, oligodendrocyte death or
oligodendrocyte dysfunction that might result in myelin degradation.

Methods: Subjects included in this study were volunteers enrolled in AZSAND and the Brain and
Body Donation Program (BBDP) at Banner Sun Health Research Institute. Subjects were chosen
by searching the BBDP database. Control cases with different degrees of WMR, relatively low AD
pathology and no infarcts were selected (n=39). Sections stained with H & E were used to
determine WMR in each case. Immunohistochemistry was performed on 40 ym free floating
sections and paraffin of the superior frontal gyrus to measure densities of: oligodendrocyte, myelin
and axons. RNA was also isolated from white matter of the frontal cortex and qPCR was
performed, targeting several genes related to oligodendrocyte injury. For image analysis, Image
J was used to calculate area occupied by each marker. All statistical group analyses were done
using Graph Pad Prism.

Results: In the image analysis of the immunohistochemical stains, there was a non-statistical
increase of white matter stained by neurofilament in mild WMR cases (score of one) followed by
a continued decrease of staining as WMR score increase. This data suggests axonal death in
severe WMR. Oligodendrocytes were slightly reduced on mild WMR cases, while myelin showed
a reduction in moderate and severe cases. In the gPCR results, Olig2 showed a slight increase
in expression in the mild WMR followed by a significant decrease in severe WMR cases. There
was a modest increase in expression of complement C4 and a modest decrease in expression of
Tumor necrosis factor receptor 1 (TNFR1) in severe WMR cases compared to controls.

Conclusions: This data suggests that oligodendrocyte numbers seem to be very similar across
different severity of WMR, while OLIG2 which is a transcription factor that activates the expression
of myelin-associated genes in the oligodendrocyte-lineage cells, is reduced as well as myelin
staining, suggesting that WMR might be partially due to oligodendrocyte dysfunction.
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SEX-SPECIFIC MOLECULAR PATHWAYS IN ALZHEIMER’S DISEASE: RESULTS FROM
RNA SEQUENCING AND BIOINFORMATICS ANALYSIS. Awong P, Walker J, Lorenzini |,
Theng Beh S, Arce RA, Qiji SH, Intorcia AJ, Borja CI, Cline MP, Krupp AN, McHattie RD,
Wermager ZR, Shull A, Mariner MR, Tremblay C, Beach TG, Aslam S, Serrano GE. Banner Sun
Health Research Institute; Arizona Alzheimer’s Consortium.

Background: There is growing evidence that women are disproportionately affected by
Alzheimer’s Disease (AD) compared to men. Studies indicate that when women develop AD the
disease progresses more severely, they have higher levels of tau pathology, neuroinflammation,
and synaptic dysfunction. These pathological differences suggest that the biological mechanisms
underlying AD may vary significantly between men and women. Understanding these differences
is crucial for developing effective treatments. In this study we examine sex-specific gene
expression patterns using human brain bulk RNA sequencing to reveal molecular pathways and
key genes involved in AD for each sex.

Methods: The cases were sourced from the Banner Sun Health Research Institute’s Brain and
Body Donation Program (BBDP) and included 114 subjects (57 controls and 57 AD patients), with
55 males and 59 females. Ribonucleic acid (RNA) was extracted from the human frontal cortex,
sequenced, and analyzed, considering age and postmortem interval (PMI) as covariates
Differentially expressed genes (DEGs) were identified through comparisons such as AD vs.
control and various sex-specific contrasts. Pathway enrichment analysis identifies biological
pathways that are differentially regulated, providing insights into the molecular mechanisms
underlying AD. Cell-specific enrichment analysis determines the most affected cell types in AD
for each sex, highlighting potential targets for intervention.

Results: AD females show more pronounced gene dysregulation with a higher number of up-
regulated and down-regulated genes compared to males. v AD females exhibit more dysregulated
genes in neurons, endothelial cells and oligodendrocytes, while males show more in microglia.
Key pathways such as AMP-activated protein kinase (AMPK), forkhead box O3a protein (FoxO),
and mammalian target of rapamycin (mTOR) signaling show sex-specific differences.

Conclusions: These data suggest sex-specific differences in the regulation of metabolism, cell
death and signaling pathways. v These findings highlight the importance of considering gender in
AD research and therapy development to create more effective, personalized treatment
strategies.
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THE HUMAN RAP1 INCREASE GAMMA-SECRETASE ACTIVITY IN AN OXIDATIVE
ENVIRONMENT. Bae NS, Whetzel A, Lewis KA, Swanson MJ. Midwestern University; Arizona
Alzheimer’s Consortium.

Background: Alzheimer’'s disease (AD) is an age-related disorder that results in progressive
cognitive impairment and memory loss. Deposition of amyloid 3 (AB) peptides in senile plaques
is a hallmark of AD. y-secretase produces AR peptides, mostly as the soluble AB40 with fewer
insoluble AB42 peptides. Rare, early-onset AD (EOAD) occurs in individuals under 60 years of
age. Most EOAD cases are due to unknown genetic causes, but a subset is due to mutations in
the genes encoding the amyloid precursor protein that is processed into AB peptides or the
presenilins (PS1 and PS2) that process APP. PS1 interacts with the epsilon isoform of glial
fibrillary acidic protein (GFAP¢), a protein found in the subventricular zone of the brain.

RAP1(TERF2IP) is a telomeric protein that is responsible for maintaining genome stability by
preventing the ends from nuclear degradation and illegitimate fusions. RAP1 is a nuclear protein
yet is also found in cytoplasm, though its role in cytoplasm is not well defined. Previously, our lab
showed that RAP1 interacts with GFAPe¢ in the cytoplasm alone and with PS1. GFAPe
coprecipitates with RAP1 from human cell extracts. RAP1, GFAPe and PS1 all colocalize in
human SH-SY5Y cells. Using a genetic model of the y-secretase complex in Saccharomyces
cerevisiae, we also demonstrated that RAP1 increased y-secretase activity which was potentiated
by GFAP¢. Telomeres shorten with age, and correspondingly, the amounts of telomere protecting
proteins decrease as cells replicate more. Oxidative stress is a major contributing factor of
accelerated telomere shortening, and it also impacts the progression of AD. Here, we investigate
the role of RAP1 in oxidative stress with respect to generation of AR peptide production.

Methods: Human U251 glioblastoma cells were grown and serum-starved for 48 hours. RAP1
levels were measured via immunoblotting, and AB peptides levels were measured in the media
by enzyme-linked immunosorbent assays (ELISAs). The extent of oxidative stress on the cells
was measured using CellRox detection kit.

Results: In this study, we showed that overexpression of RAP1 leads to an increase in A3 peptides
with a greater increase in AB40 than AB42. When cells were under oxidative stress through serum
deprivation, the levels of RAP1 increased, and the levels of AB40 increased as well. The levels of
AB42 remained unaffected in these conditions.

Conclusions: Our data indicate that RAP1 plays a role in regulating y-secretase under conditions
of oxidative stress. RAP1 levels increased, resulting in increased y-secretase cleavage activity
on APP. Under these conditions, more AB40 was produced likely to combat the oxidative stress.
Thus, RAP1 may play a role in protecting the brain from oxidative damage.
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IMPACT OF SENESCENCE ON MITOCHONDRIAL DYSFUNCTION IN ALZHEIMER'S
DISEASE. Beh ST, Guimen M, Dunckley N, Arce R, Borja C, Intorcia A, Walker J, Cline M, Qiji
S, Mariner M, Krupp A, McHattie R, Wermager Z, Shull A, Tremblay C, Aslam S, Lorenzini |, Lue
LF, Beach T, Serrano G. Banner Sun Health Research Institute; Boston University.

Background: Alzheimer's Disease (AD) is a neurodegenerative disorder characterized by
progressive cognitive decline. In AD brains, mitochondrial dysfunction plays an important role,
leading to impaired mitophagy, oxidative stress, and disrupted energy metabolism, which
exacerbate AD pathology. Senescent cells, which accumulate with age, can worsen AD
pathology. However, the progression of mitochondrial changes during cellular senescence is
unclear, highlighting the need to study mitochondrial dysfunction in aging cells. This study
compares gene expression profiles of fibroblasts from AD subjects and non-demented controls
(NDC) across early, mid, and late stages of cell senescence to understand mitochondrial
dysfunction in aging cells.

Methods: Human scalp samples were collected through the Brain and Body Donation Program
and processed for fibroblast isolation and banking. The study included 5 NDCs (no dementia,
minimal AD pathology) and 5 AD cases (clinical dementia, end-stage AD pathology). The AD
group had a mean age of 84.6 £ 5.22 years, and the NDC group had a mean age of 87.4 £ 12.22
years. Fibroblasts were cultured through passages 3 (P3), 9 (P9), and 15 (P15) to study cell
senescence. RNA was isolated, and RT-gPCR was used to quantify gene expression related to
mitochondrial dynamics, function, stress response, cell cycle regulation, senescence, and
apoptosis. Relative fold changes in gene expression were calculated using the 2722 method and
normalized to reference genes. Statistical analysis was performed using two-way ANOVA and
Tukey's post hoc test (p < 0.05) with GraphPad Prism 9.0.

Results: AD fibroblasts showed downregulation of MFN1 and OPA1 and upregulation of MFF and
DNM1L, indicating disrupted mitochondrial fusion and fission that worsen in later passages.
Upregulation of TOMM40 and downregulation of TFAM and PPARGC1A suggest compromised
protein import, biogenesis, and mitochondrial DNA maintenance, evident early in senescence.
Impaired oxidative stress responses and defective mitochondrial clearance were indicated by the
downregulation of SOD1, PARK2, and PARK?7, with more severe effects in later passages.
Upregulation of CDKN1A (p21) and CDKN1B (p27) signals enhanced cell cycle arrest and
senescence, with increased expression in later passages, suggesting that more senescent cells
contribute to AD pathology. Upregulation of BBC3 indicates increased pro-apoptotic signaling.

Conclusions: This study highlights significant disruptions in gene expression related to
mitochondrial dynamics, function, and stress response in senescent fibroblasts from AD
compared to NDC. These findings offer insights into developing therapies to mitigate
mitochondrial dysfunction and senescence, potentially slowing AD progression.
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ASSESSMENT OF MICROSTRUCTURAL CHANGES IN WHITE MATTER
HYPERINTENSITIES IN AGING AND MILD COGNITIVE IMPAIRMENT REVEALED BY
ADVANCED DIFFUSION MRI. Bergamino M, Nelson MR, Keeling E, Stokes AM. Barrow
Neurological Institute; Arizona State University; Arizona Alzheimer’s Consortium.

Background: White matter hyperintensities (WMHSs), which manifest as abnormal signals on T2-
FLAIR MRI, are common in older adults. WMHSs are linked to demyelination, axonal damage,
gliosis, and higher dementia risk. This study used advanced diffusion MRI techniques to examine
WMH microstructural changes in normal aging and mild cognitive impairment (MCI). Data from
cognitively normal (CN) subjects and MCI patients were analyzed using free-water diffusion
tensor imaging (FW-DTI), diffusion kurtosis imaging (DKI), and the mean signal DKI (MSDKI)
models. Significant microstructural alterations in WMHs were identified, reflected by changes in
FW-fractional anisotropy (FA), FW index (f), kurtosis metrics, and a correlation with MMSE scores.

Methods: Data was downloaded from the Alzheimer’s Disease Neuroimaging Initiative (ADNI).
The data included 55 cognitively normal (CN) subjects (39 females; mean age 76.1 years, SD
7.0) and 46 MCl individuals (16 females; mean age 74.2 years, SD 7.6). All participants underwent
MMSE assessments and MRI scans at 3 Tesla (Siemens, Prisma) using MPRAGE, T2-FLAIR,
and multi-shell diffusion MRI (dMRI) sequences. WMH volumes were segmented with the Lesion
Segmentation Tool (LST version 3.0.0) in SPM12 (MATLAB v.2023b). Advanced dMRI
techniques were applied: FW-FA and f from FW-DTI, mean kurtosis tensor (MKT) and kurtosis
fractional anisotropy (KFA) from the DKI model, and mean signal diffusion (MSD) and mean signal
kurtosis (MSK) from the MSDKI model. Differences in normalized WMH volume were assessed
using a linear model with age and sex as covariates. Mean diffusion metrics were compared using
linear mixed-effect modeling. Correlations between WMH volume and MMSE scores were
assessed with Spearman's coefficients, while correlations of the diffusion metrics within WMHs
and MMSE were analyzed using a linear model adjusted for age and sex.

Results: No significant age differences were found between groups (t = -1.162; p = 0.248), but
MMSE scores differed significantly (W = 1621; p = 0.003). No significant differences in normalized
WMH volume or dMRI metrics were found between CN and MCI groups in WMH or NAWM
regions of interest (ROIs). Significant differences in all dMRI metrics between WMH and NAWM
ROls were observed within each group. WMHSs had higher f, lower FW-FA, and lower DKI metrics
compared to NAWM, as well as higher MSD and lower MSK. Higher t-values for all dMRI metrics
were found in the CN group, compared to MCI. No significant correlations between CN and MCI
groups were found for FW-DTI, MSDKI metrics, or for KFA and AK from DKI. There was a positive
correlation between MKT, MK, and RK with MMSE scores, which was linked with lower kurtosis
values and cognitive impairment. Finally, a weak correlation between WMH normalized volume
and MMSE was found in the MCI group.

Conclusions: This study shows that WMHs exhibit altered microstructural characteristics
compared to NAWM in both CN and MCI cohorts. These findings highlight the importance of
considering WMHs when assessing dMRI biomarkers in populations at risk. Although no
significant dMRI differences were observed between CN and MCI groups in WMH or NAWM
regions, subtle vulnerabilities were noted in the NAWM of the MCI group. Advanced dMRI
biomarkers can provide further insights into white matter changes related to aging and cognitive
decline.
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A 3D CELL CULTURE AND INJURY MODEL TO STUDY NEURODEGENERATIVE EFFECTS
DUE TO TRAUMATIC INJURIES. Bjorklund G, Brafman D. Arizona State University; Arizona
Alzheimer’s Consortium.

Background: Almost 7 million individuals in the U.S. are living with Alzheimer's disease (AD) at a
projected cost of almost $360 billion. While the majority of AD cases are considered sporadic,
several studies have shown a strong relationship between traumatic brain injuries (TBI) and an
increased risk of AD onset. To identify these possible mechanistic links, animal models have been
extensively used in AD research and have largely confirmed the pathological findings in human
postmortem tissue. However, it is questionable to what degree animal studies will translate to the
human condition as animal models do not recapitulate all aspects of AD. Additionally, factors
such as the complex and multi-cellular in vivo environment make it difficult to determine
mechanistic links between TBI-induced cellular injury and AD-related phenotypes as well as
resolve cell-autonomous versus non-autonomous aspects. To address the limitations of current
animal-based models, we have developed an in vitro human cell-based model to study the
biochemical, molecular, and cellular mechanisms that underlie TBIl-induced AD.

Methods: Multipotent neural progenitor cells (NPCs) were generated from human induced
pluripotent stem cells (hiPSC). NPCs were then differentiated to a cell co-culture consisting of
neurons and astrocytes. The differentiated neurons and astrocytes were then mixed with 5%
85atrigel at 4.0e6 cells per ml. The cell/85atrigel mixture was then plated in suspended cell culture
inserts to obtain a 14mm diameter by 2mm thick culture pellet. The culture pellet was then
subjected to an injury using a custom-built electromagnetic compression device. Injury intensity
to replicate mild, moderate, and severe TBIls, was modulated by varying the amount of
compression of the culture pellets, e.g., 0.25mm compression for mild, 0.50mm for moderate, and
0.75mm for severe. Culture pellets were then subjected to several testing methods including a
cytotoxicity assay, a live/dead cell assay, a membrane disruption assay, and a dendrite/axon
measurement assay to confirm the cell injury process.

Results: Following cell injury, cytotoxicity was measured over 5 days by quantifying the release
of lactate dehydrogenase into the culture medium. Results showed no significant differences
between uninjured control cultures and injured cultures. Cell death was measured by calculating
the ratio of Calcein-AM stained cells (live) and EthD-1 stained cells (dead) over a 5 day period
post injury (DPI). Results again showed no significant differences between uninjured control
cultures and injured cultures. Cell membrane disruption, a measure of injury and cell death, was
then measured during and immediately following injury using calcein, a membrane impermeable
dye, and EthD-1 a marker of cell death. Results showed a significant increase of membrane
disruption with a 0.5mm compression load with no significant changes seen in cell death. Finally,
neuronal dendrite and axon lengths were evaluated over 5 DPI to further determine injury effects.
Significant differences were seen at 1 DPI with no significant differences at 3 and 5 DPI.

Conclusions: The results of this injury model evaluation indicates that a significant cellular injury
is induced with no significant cell death when compared to uninjured control cultures. This in vitro
model will help to eliminate the complexities associated with in vivo experiments by minimizing
confounding variables and allowing a direct investigation of the effects of mechanical insult to
hiPSC derived cell cultures.
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APOE, ABCA7, AND RASGEF1C ARE ASSOCIATED WITH EARLIER ONSET OF AMYLOID
DEPOSITION FROM OVER 4000 HARMONIZED POSITRON EMISSION TOMOGRAPHY
IMAGES. Castellano T, Wang TC, Wu Y, Archer D, Janve V, Durant A, Regelson A, Cody K,
Harrison T, Engelman C, Jagust W, Albert M, Johnson S, Resnick S, Sperling R, Bilgel M, Saykin
A, Vardarajan B, Mayeux R, Alzheimer's Disease Neuroimaging Initiative, Betthauser T, Bennett
DA, Schneider J, De Jager P, Menon V, Toson D, Mormino E, Dumitrescu L, Hohman T, Koran
M. Vanderbilt University Medical Center; Stanford University; University of California, Berkeley;
University of Wisconsin; Johns Hopkins University School of Medicine; University of Wisconsin
School of Medicine; National Institute on Aging, National Institutes of Health; Massachusetts
General Hospital; Brigham and Women’s Hospital, Boston, Massachusetts; Indiana University;
Columbia University Medical Center; The New York Presbyterian Hospital; Rush University
Medical Center; Columbia University Irving Medical Center; University of California San
Francisco; Mayo Clinic of Arizona.

Background: Genetics play a significant role in Alzheimer's Disease, but the genetics of the timing
of when someone converts to amyloid positivity (the estimated amyloid positivity onset age
(EAOA)) remains underexplored. Novel algorithms have shown that the rate of amyloid
accumulation is uniform across large cohorts of research participants. Using this uniform rate of
accumulation, we can then extrapolate when someone converted to amyloid positivity decades
before their PET scans were acquired. We will use these algorithms to calculate EAOA from
amyloid PET and then use EAOA in genetics studies to validate APOE associations and explore
what genes beyond APOE effect the timing of amyloid onset. As the focus of my K76 aims, this
work will be expanded to evaluate the genetics of EAOA in over 18,000+ AR PET from the
Alzheimer's Disease Sequencing Project--Phenotype Harmonization Consortium.

Methods: Amyloid PET from 4,216 participants were harmonized and the SILA algorithm was
utilized to calculate an individual's EAOA. EAOA was then used as an outcome variable in
genome wide survival analyses. Gene and pathway analyses, tissue-specific gene expression,
and genetic correlations with complex traits were also explored.

Results: APOE €4 homozygotes converted to amyloid positivity five years earlier than €3
homozygotes and ~1.5 years earlier than €3¢4 heterozygotes. rs4147929, an expression
quantitative trait loci (eQTL) for the AD-risk gene ABCA7 on chromosome 19 associated with
earlier EAOA, with minor allele homozygotes converting to amyloid positivity four years before
major allele homozygotes. The minor allele of ABCA7 was associated with increased expression
of ABCA7, and increased expression of ABCA7 was associated with increased amyloid pathology
in the brain in an independent autopsy dataset. Additionally, the risk-gene RASGEF1C was
associated with an earlier EAOA.

Conclusions: Known AD-risk loci APOE, ABCA7, and RASGEF1C were associated with an earlier
age of amyloid onset, with supporting evidence from tissue-specific gene expression analyses,
offering insights into pathways targetable for intervention at the earliest stages of disease
development.
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DEVELOPMENT OF A COMPOSITE SCORE TO PREDICT LEWY BODY PATHOLOGY
BURDEN. Choudhury P, Chen K, Zhang N, Tremblay C, Ho AH, Belden CM, Adler CH, Shill H,
Mehta S, Driver-Dunckley E, Shprecher DR, Serrano GE, Beach TG, Reiman EM, Atri A. Banner
Sun Health Research Institute; Arizona State University; University of Arizona; Banner
Alzheimer’s Institute; Mayo Clinic Arizona; Barrow Neurological Institute; Brigham and Women'’s
Hospital; Harvard Medical School; Arizona Alzheimer’s Consortium.

Background: Lewy body (LB) diseases can present with overlapping prodromal, cognitive, motor,
autonomic or neuropsychiatric symptoms. Intuitively, greater symptom severity should correlate
with greater pathological burden, but this has not been consistently shown. LB pathology does
not translate to clinical expression in Incidental LB disease. While several composite
scores/toolkits utilize overlapping schemes for diagnosis, a composite data-derived score to
predict LB pathologic burden is lacking. We aimed to utilize an autopsy-confirmed cohort, and
validated, brief, and standardized clinical, functional, pathologic assessments, and machine
learning (ML)/quantitative modeling techniques to identify clusters and importance rankings
among assessments/measures to predict LB pathologic severity and density.

Methods: A total of 234 subjects with neuropathological finding of LB at autopsy in the Arizona
Study of Aging and Neurodegenerative Disorders (AZSAND) who were classified as Cognitively
Unimpaired or Mild Cognitive Impairment after their first study clinical evaluation were included.
Of these, 145 subjects had complete scores for 32 of 46 measures (clinical, cognitive, behavioral
and functional) that were utilized as predictors of LB pathology. Olfactory function was assessed
using the University of Pennsylvania Smell Identification Test (UPSIT). LB severity was assess
by the Unified Staging System for Lewy Body Disorders (USSLB). Several ML algorithms and
quantitative prediction models were explored and compared: artificial neural network (ANN),
partial least square regression (PLSR), support vector regression (SVR), relevance vector
regression (RVR) and ensemble forest regression (EFR) with leave-one-out (LOO) scheme.
Game-theory based Shapley methods assessed the impact, including rankings, consistency and
magnitude, of model predictors.

Results: RVR predicted aggregate LB density with large effect size (R2 =0.691, p<0.00001). ANN
predicted USSLB severity stage with large effect size (R2=0.74, p<2.5e-43). All other ML
algorithms/models provided substantial prediction. Across all models, UPSIT was the most
influential predictor (>65%), followed by Controlled Oral Word Association Test (COWAT) and
age.

Conclusions: These preliminary and exploratory results support the utilization of ML
techniques/models to assess LB pathologic burden with key measures collected in relatively small
samples. UPSIT was consistently ranked highest impactful among clinical and functional
measures/predictors. Integrated together in ML/data-derived composites, UPSIT, COWAT and
other clinical characteristics may be of antemortem utility to predict USSLB stages.
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A MIXED-METHODS, DIGITAL HEALTH APPROACH TO SUPPORTING INDIVIDUALS WITH
COGNITIVE IMPAIRMENT AND FAMILY MEMBERS IN RURAL COMMUNITIES: THE
NORTHERN ARIZONA MEMORY STUDY. Cerino ES, McCoy MC, Martinez M, Seaton TJ,
Goldtooth AD, Livingston RA, Dopson R, Lucero L, McCarthy MJ. Northern Arizona University;
Joe C. Montoya Community & Senior Center; Arizona Alzheimer’s Consortium.

Background: The health and economic burdens of Alzheimer’s disease (AD) are exacerbated for
people living in rural social contexts who experience geographic barriers to care. There are
currently few resources specifically designed to support socio-culturally diverse rural AD care
dyads, including early detection of potential precursors to AD such as Mild Cognitive Impairment
(MCI) and Subjective Cognitive Decline (SCD). The primary objective of the Northern Arizona
Memory Study is to develop culturally informed and scalable resources to identify and support
rural dyads at risk for AD. The purpose of this study is to introduce the NAZMS protocol and
discuss its role in addressing dementia risk and promoting cognitive health in rural communities.

Methods: This dyadic study uses a mixed-methods, digital health approach. A sample of rural
care dyads with cognitive impairment (SCD or MCI) is screened and recruited through
partnerships with community centers across Northern Arizona. Consenting dyads complete
separate semi-structured interviews where they answer questions about technology preferences
for monitoring symptoms and engaging in remotely-delivered interventions. Next, care dyads
complete separate baseline questionnaires assessing dyadic (e.g., experiences with
caregiving/care-receiving) and health factors. Participants with cognitive impairment then
complete a 14-day mobile protocol of brief end-of-day surveys and cognitive assessments
delivered via study-provided smartphones.

Results: Data from the qualitative interviews provide dyad preferences for intervention
development. Data from the quantitative protocol specify for whom (e.g., more caregiver support
at baseline) and on which days (e.g., days when you feel more control over your stress during the
mobile protocol) modifiable factors are related to better cognitive health in everyday life.

Conclusions: This study takes a mixed-methods, digital health approach to supporting rural care
dyads at risk for AD by understanding intervention preferences and identifying the modifiable
protective and risk factors that influence cognitive health in everyday life. The findings will directly
support rural Arizonans and respond to national priorities in AD research for the development of
community-based disease education programs and use of digital assessments of cognitive health
and well-being.
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ACCOUNTING FOR WHITE MATTER UPTAKE IMPROVES BETWEEN TRACER
AGREEMENT IN AMYLOID PET. Chen Y, Protas H, Luo J, Li S, Esfahani MJS, Ghisays V, Lee
W, Wu T, Reiman EM, Chen K. Banner Alzheimer’s Institute; Arizona Alzheimer’s Consortium;
Arizona State University; University of Arizona; University of Arizona, College of Medicine-
Phoenix.

Background: Amyloid PET allows in vivo measurement of amyloid neuritic plaque deposition in
the brain. It is well recognized that the different amyloid PET tracers lead to different brain amyloid
burden measurements. A Centiloid approach was proposed and widely accepted that defined a
common amyloid burden scale and calibrated measurements from different tracers and
quantitative pipelines. However, the level of agreement as measured by the strength of the
correlation between the two measurements does not change. In this research, we test the
hypothesis that the variability in amyloid measures from different tracers is partially caused by
tracer-specific characteristics of white matter retention, and the between tracer agreement in
amyloid burden measure can be improved by accounting for this variability.

Methods: F18 amyloid PET tracer calibration data from the Centiloid project
(www.gaain.org/centiloid-project) was downloaded for all four F18 tracer-to-PiB pairs. The
imaging data was processed using our standard in-house pipeline and generated mean cortical
SUVR (MCSUVR) measurements of overall amyloid burden. Two approaches were examined to
account for white matter contribution to the MCSUVR due to the inherent low spatial resolution of
PET imaging: 1) a linear regression approach to regress out white matter signal using the SUVR
of the FreeSurfer defined UnsegmentedWhiteMatter region as the regressor; and 2) a regional
spread function (RSF) based partial volume correction (PVC) technique. Pearson’s correlation
coefficient was used to assess the agreement between F18 tracer-based measure and PIB.
Steiger’s test was used to determine whether accounting for white matter signal improves
agreement.

Results: Accounting for white matter signal improves the agreement for all tracer pairs and both
methods. For the regression based approach, the improvement was statistically significant for
florbetapir (p<0.001) and flutemetamol (p=0.03) while do not reach significance for florbetaben
and NAV4960. For the RSF PVC based approach the improvement was significant (p<0.05) for
all four tracer pairs.

Conclusions: We demonstrated that between-tracer agreement of amyloid PET can be improved
by accounting for white matter signal. Further investigation is ongoing to evaluate more
sophisticated approaches to account for this signal and other potential confounds to the amyloid
burden measurements.
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CONTRIBUTION OF ASTROCYTIC SPARCL1 TO CORTICAL SYNAPTIC DYSFUNCTION IN
C90RF72-FTD/ALS. Culibrk RA, Bustos LM, Gittings L, Ondatje B, Julian D, Hansen NP, Sharma
R, Pirrotte P, Van Keuren-Jensen K, Sattler R. Barrow Neurological Institute; Translational
Genomics Research Institute; Arizona Alzheimer’'s Consortium.

Background: Reactive astrocytes have been implicated in the pathogenesis of C9orf72-FTD/ALS,
the most common genetic form of this neurodegenerative disease spectrum. The astrocyte-
secreted factor SPARCL1 - a key synaptogenic protein - has been shown to be pivotal to synapse
maintenance and strength, yet no studies have carefully addressed whether SPARCL1
dysregulation may contribute to neurodegeneration. Interestingly, decreased SPARCL1
expression in CSF correlates with cognitive impairment in AD (Seddighi et al. JAD 2018, 61 401-
414). Our study therefore aimed to ascertain whether similar SPARCL1 perturbations occur in
C9orf72-FTD/ALS and how SPARCL1 dysfunction contributes to cortical neurodegeneration.

Methods: iPSCs from C9orf72-FTD/ALS patients (n = 3) and matched controls (n = 3) were
differentiated into cortical astrocytes and subjected to bulk RNA-Seq and proteomics analyses.
Postmortem frontal cortex tissues from C9orf72-FTD/ALS patients (n = 6) and non-neurological
controls (n = 10) were analyzed using snRNA-Seq, with a focus on synaptic maintenance
pathways.

Results: We observed a significant reduction of SPARCL1 protein in C9orf72-FTD/ALS patient-
derived cortical astrocytes compared to controls (log2FC = -1.11; p = 0.009). In the frontal cortex
of C9orf72-FTD/ALS patients, astrocytic SPARCL1 mRNA levels were similarly diminished
(log2FC = -0.33; p < 0.0001). Furthermore, mRNA levels of several synaptic adhesion molecules,
including neurexin and neuroligin family members, were notably decreased in excitatory neurons
(p < 0.0001).

Conclusions: These data indicate that astrocytic SPARCL1 dysregulation is strongly associated
with cortical synaptic dysfunction and neurodegeneration in C9orf72-FTD/ALS. Our ongoing
experiments aim to characterize whether SPARCL1 loss directly impinges on synaptic
maintenance, with a mechanistic focus on its presumed stabilization of neurexin/neuroligin
interactions.
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TRANSCRIPTIONAL CHARACTERIZATION OF RELAXIN-3-POSITIVE NEURONS IN AGING
AND ALZHEIMER’S DISEASE. de Avila C, Nolz J, Khatri D, Uzum Z, Intorcia A J, Chee S,
Serrano GE, Beach TG, Gundlach AL, Mastroeni DF. Arizona State University; Regenerative
Medicine Core; Arizona Alzheimer's Consortium; Banner Sun Health Research Institute;
University of Melbourne.

Background: Alzheimer's disease (AD) is the most prevalent neurodegenerative disorder
worldwide and is characterized by clinical symptoms that include deficits in memory and cognition.
There is an urgent need to better identify the neural networks that govern cognitive processes in
humans and how they are impacted by AD pathology. The brainstem is a critical region that
‘connects’ the forebrain and the spinal cord and contains various nuclei involved in autonomic
and complex functions (e.g., locus coeruleus) that are affected during the early stages of AD. In
this regard, the brainstem contains the GABAergic nucleus incertus (NI), which has a
demonstrated key role in rodents' contextual memory formation by directly inhibiting the
hippocampus. Therefore, we mapped the human NI using the neuropeptide relaxin-3 (RLN3), a
neurochemical marker primarily expressed in GABAergic neurons of the NI. In these novel
studies, we investigated the transcriptomics of the RLN3-positive neurons in AD and controls. We
also investigated potential RLN3 projections, from the NI to the hippocampus and cingulate
cortex, in non-demented controls.

Methods: Using fresh-frozen postmortem human tissue provided by the Banner Brain and Body
Donation Program, Sun City, Arizona, USA, we isolated RLN3-positive neurons from the NI of
non-demented controls (N = 6), and subsequently from AD (N = 6) age/sex-matched subjects.
After immunostaining, we will use laser-capture microdissection to isolate RLN3-positive neurons,
followed by RNA sequencing and computational analysis. We used RNAscope in situ
hybridization to investigate NI/RLN3 potential projections to the hippocampus and cingulate
cortex.

Results: In AD, RLN3-positive neurons showed upregulation of genes including GNG4, CCDC17,
MAGI2-AS3, and RBMS3. In addition, RLN3-immunoreactivity and RXFP3 mRNA colocalized in
the hippocampus and cingulate cortex.

Conclusions: In AD, RLN3-positive neurons show upregulation of genes involved in inflammation,
microtubule functioning, inhibition of cellular migration, and cell motility. Furthermore, the NI/RLN3
pathways potentially project to the hippocampus and cingulate cortex. Additional studies
investigating RLN3 levels in pre- and early AD are required to understand the NI involvement in
dementia.
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BRAIN BARRIERS BREAKDOWN IN ALS AND ALS-FTD. Dominick M, Alsop E, Antone J, Van-
Keuren Jensen K, Bowser R, Bakkar N. Barrow Neurological Institute; Translational Genomics
Research Institute; Arizona Alzheimer’s Consortium.

Background: Neurovascular alterations have recently emerged as a common feature of many
neurodegenerative diseases including ALS [1, 2]. These vascular alterations occur prior to motor
neuron degeneration in a mouse model of ALS [3, 4]. Human postmortem studies of the blood-
brain barrier (BBB) solidify these findings, with structural impairments of the neurovascular unit
(NVU) affecting endothelial cells as well as supporting perivascular fibroblasts and pericytes [4,
5]. We have recently performed an extensive analysis of the human postmortem blood-CSF
barrier (BCSFB) in ALS and non-neurodegenerative disease controls (NNDC) and discovered
transcriptional and ultrastructural alterations in the NVU suggesting a leaky barrier into the central
nervous system (CNS) [6]. In this study, we aimed to identify cell-specific changes in brain barriers
as well as intrinsic differences in the BCSFB between slow progressing ALS (slow-ALS, disease
duration <24months), fast progressing ALS (fast-ALS, disease duration >48months) and ALS with
frontotemporal dementia (ALS-FTD).

Methods: We have performed single nuclear RNA-sequencing of postmortem choroid plexus
tissues from slow-ALS, as well as global proteomic analysis of tissues from these same cases.

Results: We identified differential enrichment of various ALS related genes including Fus,
C9orf72, hnRNAA1, and Ataxin2 in choroid plexus epithelial cells of ALS and ALS-FTD compared
to NNDC. In addition, macrophages from fast-ALS but not slow- ALS BCSFB exhibit an
enrichment in Th17 differentiation pathways highlighting the unique immune signature of various
ALS subtypes.

Conclusions: This study highlights for the first time unique and intrinsic alterations in BCSFB cell
types in ALS, and immune alterations specific to fast-ALS.
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APOE STATUS IMPACTS RETINAL ARTERIOLAR FRACTAL DIMENSION IN INDIVIDUALS
WITH NORMAL COGNITION. Dumitrascu O, Badr A, Youssef A, Graff T, Andreev J, Saxena S,
Vuong M, Li X, Caselli R, Wang Y, Woodruff B. Mayo Clinic Arizona; Arizona State University;
Arizona Alzheimer’s Consortium.

Background: Whereas the etiology of Alzheimer's disease (AD) is multifactorial, apolipoprotein
E4 (APOE4) stands out as a well-established genetic risk factor. Given the urgent need for early
detection and intervention strategies, there has been an increasing focus on identifying reliable
biomarkers. A growing body of evidence is highlighting the role of vascular dysfunction in the
development of AD. The retinal vasculature serves as a particularly promising venue for non-
invasive assessment of central nervous system vascular health, and retinal fractal analysis
(vascular branching, vessel tortuosity, and density) holds significant potential in AD classification.
We aimed to explore if arterial and venous branching angles vary between APOE4 carriers and
non-carriers with normal cognition.

Methods: We conducted a prospective case control study including cognitively intact subjects that
underwent APOE testing and non-mydriatic color fundus photography. The digital retinal images
were analyzed using retinal vessel tortuosity analysis script in MATLAB. We calculated retinal
vascular branching angle for all retinal arteries and veins in a prespecified region of interest. We
used generalized estimating equation (GEE) linear regression models to compare this vascular
branching measures between the APOE4 carriers (homozygous and heterozygous) and non-
carriers before and after adjusting for age, sex, and ethnicity.

Results: 41 APOE4 carriers (16 homozygous and 25 heterozygous) and 51 controls (APOE4 non-
carriers) were enrolled. There were significantly less Hispanic or Latino among the APOE4
carriers compared with non-carriers (2.6% vs 20.8%, p = 0.02), but the 2 groups were matched
for age and sex. Using GEE linear regression adjusted for age, sex, and ethnicity, APOE4 carriers
had significantly narrower arterial branching angles compared to non-carriers (B = -4.9, 95% CI
[-9.434, -0.368], p = 0.034). Particularly, APOE4 homozygotes had significantly narrower arterial
branching angles (B = -8.67, 95% CI [-16.489, -0.851], p = 0.03), whereas heterozygotes did not
show statistically significant differences (B =-2.59, 95% CI [-6.891, 1.713], p = 0.238). The venous
branching angles showed no significant differences between carriers and non-carriers (B = -
2.286, p = 0.372) for neither homozygous (B = -5.79, 95% CI [-12.742, 1.156], p = 0.102) nor
heterozygous carriers (B = 0.32, 95% CI [-5.649, 6.291], p = 0.916).

Conclusions: Cognitively intact APOE4 homozygotes have significantly narrower arterial
branching angles compared to non-carriers. Non-mydriatic retinal fundus photography in
conjunction with vascular branching analysis might become a useful tool to screen for AD before
cognitive symptoms manifest.
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PSEUDOTIME ANALYSIS IN ALZHEIMER’S DISEASE: IDENTIFYING KEY GENES OF
MOLECULAR PROGRESSION IN THE BRAIN. Ecca F, Song S, Naymik M, Huentelman MJ,
Piras IS. Translational Genomics Research Institute; Arizona Alzheimer’'s Consortium.

Background: Pseudotime (PT) methods are machine learning-based algorithms that extract latent
temporal information from cross-sectional studies. These methods reveal progressive dynamic
changes in gene expression underlying biological processes or diseases and offer new
opportunities for drug design. This approach is particularly important for diseases such as
Alzheimer's Disease (AD), where analyses are often limited to post-mortem tissues. We applied
PT analysis to publicly available bulk tissue RNA-profiling data obtained from post-mortem brains.

Methods: We utilized data from the Accelerated Medicine Partnership-AD (AMP-AD) repository
from eight brain regions: ACC, DLPFC, FP, IFG, PCC, PHG, STG, and TCX. Pseudotime
trajectories were extracted using phenoPath, and their correlation with clinical and neurological
variables was assessed. Enrichment Score Homogenate RNA Deconvolution (ESHRD) to
estimate cell-type specific alterations through differential expression and pathway analysis as a
function of disease pseudotime. Gene Ontology (GO) analysis and Multiscale Embedded Gene
co-Expression Network Analysis (MEGENA) were employed to evaluate the enrichment
pathways, modules, and key genes associated with pseudotime.

Results: We first extracted PT trajectories with the phenoPath method, investigating the
correlation with clinical and neuropathological variables, including the Clinical Dementia Rating,
Braak stage, disease status, and plaque density. We detected a significant correlation in 83.8%
of the variable/pseudotime comparisons. We identified 866 genes significantly correlated with
pseudotime, with concordant directions across all eight brain regions (|r| >= 0.4; Benjamini and
Hochberg (BH) adj-p < 0.05). We observed consistent patterns at the cell-specific gene level
across brain regions, with a significant increase in gene expression across PT for astrocytes,
microglia, oligodendrocytes, endothelial cell genes, and a significant decrease for excitatory and
inhibitory neurons. We conducted multi-brain coexpression network and key driver analysis
across all datasets, identifying 358 significant key drivers, with 65 of them associated with PT in
all 8 brain regions. Notably, 9 genes were significant key drivers in 7 distinct brain regions: CRYM,
DRD1, GABRA4, KCNV1, LAMP5, PCP4, PCSK2, RASGRP1, and ZCCHC12. Interestingly, two
of these genes have not previously been linked to AD.

Conclusions: In conclusion, our results highlighted key genes associated with AD, which might be
useful targets for repurposed drugs or new molecule screening. Further in vitro and in vivo studies
are warranted to validate the functional relevance of these genes.
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NEUROPSYCHOLOGICAL SUBTYPES IN HISPANIC NACC PARTICIPANTS. Edmonds EC
Rapcsak SZ. Banner Alzheimer’s Institute, Tucson, AZ; University of Arizona; Arizona Alzheimer’s
Consortium.

Background: Previous work has shown that subgroups of cognitively normal, subtle cognitive
decline, and mild cognitive impairment can be identified by applying statistical clustering methods
to neuropsychological data. With the National Alzheimer's Coordinating Center (NACC) dataset,
empirically-derived neuropsychological subgroups were found to be predictive of progression to
a diagnosis of dementia. A limitation of previous work is that participants are largely white and
non-Hispanic, which limits generalizability of results. Thus, we aimed to examine the utility of
these methods within a Hispanic sample.

Methods: Participants were 2,415 Hispanic NACC participants without a diagnosis of dementia
(mean age=69.4 years, range 50-104; mean education=13.4 years, range 0-20). Raw scores on
baseline neuropsychological measures were converted to z-scores based on performance of the
sample, and cluster analysis was conducted using neuropsychological z-scores. Cluster groups
were compared on demographics, vascular risk factors, and amyloid positivity using ANOVA and
chi-square tests. Survival analyses examined progression to dementia across cluster groups.

Results: Five clusters were identified: (1) High-All (15.8%) with above-average performance in all
cognitive domains examined; (2) High-Memory (19.6%) with above-average memory; (3) Low-
Memory (20.0%) with an isolated weakness in memory; (4) Low-Attention (26.4%) with a
weakness in attention; and (5) Low-All (18.2%) with multi-domain impairments. The Low-Attention
and Low-All groups were older, had less education, and had higher rates of vascular risk factors
(e.g., HTN, diabetes) relative to the two groups with above-average memory. The proportion of
participants whose primary language was Spanish, and who completed testing in Spanish,
generally increased across the cluster groups. Progression to dementia (n=190) differed
significantly across clusters (High-All < High-Memory < Low-Memory = Low-Attention < Low-All),
with no difference between the two groups with cognitive weaknesses. In a subset of the sample
with biomarker data (n=235), the three groups with cognitive weaknesses or impairments showed
higher rates of amyloid positivity relative to the High-All group.

Conclusions: Findings suggest that data-driven neuropsychological methods have utility for
identifying nuanced cognitive subgroups and for predicting progression in a Hispanic sample. The
Low-Attention and Low-All groups showed elevated rates of vascular risk factors and amyloid
positivity, potentially reflecting mixed underlying pathology. The finding of higher rates of Spanish
speakers in the more impaired groups may reflect lower access to education, disparities in health
care, and other social determinants of health.
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WHAT’S IN A NAME? TERMS PERSONS SUPPORTING PEOPLE LIVING WITH MCI OR
DEMENTIA USE TO DESCRIBE THEIR ROLE. Erickson C, Clapp J, Gupta A, Kleid M, Harkins
K, Stites SD, Peterson A, Karlawish J, Largent E. Banner Alzheimer’s Institute; University of
Pennsylvania; George Mason University.

Background: Best practice recommendations suggest a person close to a patient with mild
cognitive impairment (MCI) or dementia be involved in their care. This person is often referred to
as a “caregiver,” though the term “care partner” has increasingly been used in research and care
instead of “caregiver.” Unlike “caregiver,” “care partner” suggests a collaborative relationship
between the patient and their support person, in which the patient actively participates rather than
passively receives help. It is not known, however, what nhomenclature people in this care role
themselves use and why. Establishing terminology that accurately reflects the experiences of
these individuals is important for research and care.

Methods: Semi-structured interviews were conducted with 14 people assisting patients with
diagnoses of MCI or mild dementia, identified through an NIA-funded Alzheimer’s Disease
Research Center. Interviewees were asked if they identified as a caregiver, care partner, or
something else. Data analysis was guided by a constructivist grounded theory approach and
consisted of iterative rounds of coding with checks for intercoder reliability.

Results: Interviewees who provided relatively less assistance to patients, such as with activities
of daily living (ADLs) and decision making, described themselves as a “care partner,” while those
providing relatively more saw themselves as “caregivers” or “caretakers.” Preferred nomenclature
may shift as the disease progresses and care needs change. Some interviewees currently
preferring “care partner” suggested that “caregiver” was presently inappropriate because the
patient was not yet that impaired. Support persons using “care partner” often highlighted the
patient’s dignity and agency and emphasized their shared responsibility for ensuring the patient’s
wellbeing. Finally, discussions of preferred nomenclature elicited reflections from the support
person on how the patient’'s cognitive and functional impairments have changed the dyad’s
preexisting relationship (e.g., spousal, parental).

Conclusions: The terminology used to describe a person assisting in the care of a person with
MCI or mild stage dementia has descriptive and normative dimensions. Asking support persons
what label they use for themselves can provide insights into a patient’s current care needs, social
and functional qualities of the dyadic relationship, and demonstrate respect for the support
person.
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TIME RESTRICTED EATING IN ALZHEIMER'S DISEASE (TREAD): A PILOT STUDY. Geda
YE, Krell-Roesch J, Zaniletti |, Chahal G, Smith T, DeCuna CJ, Aliskevich E, Gunning J, Khan N,
Eagan D, Racette SB. Barrow Neurological Institute; Karlsruhe Institute of Technology, Karlsruhe,
Germany; |Z Statistics LLC, Tampa, FL; Arizona State University; Arizona Alzheimer’s
Consortium.

Background: Time Restricted Eating (TRE), characterized by a restricted eating window and
extended fasting periods, may impact cognition favorably via several potential mechanisms.
Fasting periods result in ketone production and metabolic switching from glucose to fatty acid and
ketone utilization, leading to a cascade of adaptive metabolic and cellular responses that include
mitochondrial stress resistance, antioxidant defenses, autophagy, and DNA repair. The majority
of studies of TRE focused on individuals with normal cognition. However, little is known about the
impact of TRE on patients with mild cognitive impairment (MCI), an intermediate stage between
normal cognition and dementia. Therefore, we are investigating the feasibility of implementing a
TRE intervention among patients with MCI.

Methods: The study is conducted at Barrow Neurological Institute in the Division of Alzheimer's
Disease and Memory Disorders in Phoenix, AZ. Funding is provided by Barrow Neurological
Foundation. Eligible participants are aged 60-80 years, meet the Mayo Clinic Criteria for MCI, and
have a body mass index >18.5 and <40.0 kg/m2. Additionally, participants must have a supportive
family member or study partner to help facilitate study visits and intervention activities. The TRE
intervention is 3 months and is characterized by 16 hours of fasting and an 8-hour eating window
daily (16:8 regimen), on approximately 5 days/week. Participants meet with a registered dietitian
to receive detailed instructions on how to follow a TRE regimen, learn about healthy dietary
recommendations, and then meet weekly via phone to discuss progress, individualized strategies,
and any challenges. Participants are asked to record their first and last calorie each day in a
phone-based meal monitoring app that was designed for this study. Assessments are completed
at baseline and after the 3-month intervention and include: 1) cognitive measures (working
memory, executive domain, memory domain and global cognition); 2) psychological well-being
and quality of life measures); 3) biomarkers of metabolic health (hemoglobin A1c, homeostasis
model of insulin resistance); and 4) Alzheimer's disease biomarkers (pTau217, npTau217,
pTau181, total Tau, Ab42/Ab40, pTau181/Ab42).

Results: By July 2024, we enrolled 7 participants (5 men, 2 women) with a median age of 68 years
(range 66-82). Preliminary results from the 3 participants who completed the intervention thus far
reveal that participants followed the TRE regimen on 93.3% of the recommended 5 days/week
throughout the 3-month intervention. When considering all days throughout the intervention (7
days/week), the average eating window was 7.51 hours and participants consumed all of their
calories within a 10-hour eating window on 92.7% of all days. All participants provided favorable
feedback on their experiences, indicating that the 16-hour fasting window was not too long, that
it was “very likely” that they could incorporate TRE into their life long-term, and that they benefitted
from participating in the study.

Conclusions: The preliminary observation from the TREAD trial indicates that a TRE intervention
among patients with MClI is feasible and well tolerated.
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IMPACT OF APOE4 DEMENTIA RISK AS A FUNCTION OF AGE IN UNDER-REPRESENTED
GROUPS USING DATA FROM THE ALL OF US RESEARCH PROGRAM. Ghisays V, Khajouei
E, Piras IS, Goradia DG, Malek-Ahmadi MH, Chen Y, Naymik M, Saner D, Su Y, Huentelman MJ,
Karnes JH, Reiman EM. Banner Alzheimer’s Institute; University of Arizona; Translational
Genomics Research Institute; Arizona Alzheimer’s Consortium.

Background: Recent studies have raised the possibility that APOE4 has a smaller impact on the
risk for Alzheimer’s disease (AD) in non-Hispanic Black (NHB) and Hispanic than non-Hispanic
White(NHW) individuals. Confirming that possibility in real-world cohorts could have major
implications for research and care in under-represented groups(URGs). We used electronic
health record(EHR) data from All of Us(AoU) to compare relative risk of a dementia diagnosis in
these URGs and the impact of APOE4 carriage and allelic dose on dementia hazard.

Methods: We used EHR data from 9,784 Hispanic, 14,937 NHB and 60,388 NHW ages 60+ to
characterize the risk of progressing to a diagnosis of probable dementia in combined APOE4
carriers, homozygotes(HM), heterozygotes(HT), and non-carriers(NC) using Cox hazards-
ratio(HR) and 95%ClIs. We used genomic data to extract genotypes and all ICD-9/10 codes
related to dementia diagnosis or associated drug prescriptions to identify cases/controls. Effects
of social determinant of health(SDoH) were explored with deprivation index.

Results: Results showed that APOE4 increased dementia diagnosis risk significantly in all groups
and by allelic copy, but effects varied by race and ethnicity. In Hispanic, APOE4 carriers and HTs
exhibited significant risk while HM differences were only marginally significant (Carriers:1.54,
1.25-1.91;HT:1.52, 1.22-1.89). In NHB, APOE4 carriers had a significant increased risk (Carriers:
1.25, 1.00-1.57), while we failed to detect differences in HM/HT. In NHW, risk increased
significantly with APOE4 copy (HT:1.42,1.28-1.58; HM:3.70, 2.92-4.68; Carriers:1.55, 1.40-1.72).
In Hispanic and NHB risk was higher than for NHW (Hispanic:2.44, 2.19-2.72; NHB:1.55, 1.38-
1.75) and risk increased significantly with APOE4 copy number. Deprivation index indicated 5.8x
higher risk of a diagnosis (Deprivation:5.75, 3.08-10.75).

Conclusions: Using diagnostic codes in 85,109 AoU participants, we observed trends to support
APOE4 allelic dose effects overall and greater effects in NHWSs as well as greater risk of dementia
diagnosis with high deprivation and in URGs. This study illustrates the limitations of using a clinical
diagnosis to characterize AD cases/controls in EHR datasets which can have biases and the
potential value of using plasma pTau217 as an AD endophenotype to help overcome these and
clarify the differential impact of APOE4 carriage and allelic dose in these URGs.
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VR AND SECONDARY FAMILY CAREGIVERS OF PEOPLE WITH ADRD: A SERIES OF
FOCUS GROUPS ABOUT THEIR ROLE AND NEEDS- PRELIMINARY DATA. Gémez-Morales
A, Bahrami R. Arizona State University; Arizona Alzheimer’s Consortium.

Background: Secondary caregivers of people with Alzheimer’'s disease and related dementias
(ADRD) are family or friends who support the care provided by primary caregivers to their care
recipients by assisting them different areas ranging from activities of daily living (e.g., bathing) to
instrumental activities of daily living (e.g., managing finances) and emotional support. These
individuals offer regular support in less intensive efforts; however, they also face some levels of
stress, distress, and burden. This group receives little support and guidance regarding aiding the
primary caregiver and their care recipient. Results are varied regarding how to support the
caregiver and care recipient best and how to help them meet their needs; thus, more research
needs to focus on understanding the needs and challenges of this crucial supportive population.
This study aims to conduct a series of focus groups with family secondary caregivers to
understand their needs better and create and tailor interventions to assist both primary and
secondary family caregivers best.

Methods: This study consists of focus group interviews for secondary family caregivers of people
with ADRD. The focus group consisted of a virtual 90-minute session with 5 to 9 participants.
During the session, participants visualized a semi-immersive VR experience about Beatriz, an
older Latina with Alzheimer’s disease (AD), and participated in a discussion about AD, topics of
interest to improve their caregiving skills, how to best support the primary caregiver and care
recipient, and discussed an ideal intervention to cover their needs. Demographic data gathered
during the screening and Zoom polls are analyzed using descriptive statistics. The group
interviews are analyzed using qualitative thematic analysis.

Results: Two focus groups with 15 participants (N=15) have been carried out to this date. Initial
conversations suggest that secondary family caregivers feel more empathetic and understand
better memory loss and its effects on people. Managing challenging behavior and communication
were the two most important topics for family secondary caregivers to learn. During the
conversation, participants mentioned they feel more confident after the visualization of the VR as
it provides a better understanding of what their loved one is going through and "how [the loved
one] perceives things"; however, participants mentioned that the session felt scary as they never
thought about the perceptions and thinking of a person with AD. Lastly, opinions were split on
whether they wanted more interaction during the VR experience or preferred a "movie" type of
immersive experience.

Conclusions: The conversation outcomes suggest that VR is a powerful tool for helping the
participant see AD from a different perspective and gain empathy and confidence when
supporting the primary caregiver and caring for their loved one with ADRD. The results will help
create personalized training for secondary family caregivers and tailor the intervention “Through
Alzheimer’s Eyes.”
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INVESTIGATING OPTIC NERVE ALTERATIONS IN PARKINSON’S DISEASE: A
HISTOLOGICAL AND PROTEIN ANALYSIS STUDY. Gonzalez A, Lorenzini I, Shull A, Qiji S,
Walker JE, Theng Beh S, Arce RA, Intorcia AJ, Borja ClI, Cline MP, Krupp AN, McHattie RD,
Wermager ZR, Mariner MR, Aslam S, Tremblay C, Beach TG, Serrano GE. Banner Sun Health
Research Institute; Arizona Alzheimer’s Consortium.

Background: Parkinson’s disease (PD) is a neurodegenerative disease known by motor
symptoms alterations that are caused by a loss of dopamine. PD patients have other non-motor
symptoms usually present earlier in the disease progression such as hypotension, constipation,
swallowing and vision difficulties. In addition, the main pathological protein aggregated in PD
brains, phosphorylated alpha synuclein (a-syn), is also found in the retina and optic nerve (Beach,
et al 2014; Cetin, et al 2014). Antemortem observations suggest that PD patients might have
thicker optic nerves, which could result in an accessible, inexpensive diagnostic tool. In this study
we measured the thickness of optic nerves of PD participants and investigated the level of
different proteins that could explain possible nerve enlargement.

Methods: The initial step involved obtaining optic nerves collected at autopsy from 30 participants
enrolled in the Brain and Body Donation Program (BBDP) program at Banner Sun Health
Research Institute. Case selection included Alzheimer’s disease (AD), PDs and controls. Optic
nerve cross-sections were paraffin embedded and sectioned at 6 ym thickness. These sections
were stained with hematoxylin and eosin (H&E), and immunostained for glial fibrillary acid protein
(GFAP) to recognize astrocytes, neurofilament (NF) for axons, CNPase for oligodendrocytes
(OL), and phosphorylated alpha synuclein (a-syn). Images were collected at 40X and 20X
magnification to analyze H&E and immunostained sections, respectively. Image processing
software “Image J” was used to measure the axon bundle circumference, diameter, dura
thickness, and % of area occupied by each stained protein. GraphPad Software was used for
group statistical analysis.

Results: While the optic nerve showed no significant changes in size across all groups,
differences in the diameter of the dura layer of the PD group were noticed. There were no
significant differences in the percentage area occupied by NF, GFAP, and OL between groups.
However, a trend towards a decrease in GFAP expression was observed in the PD group,
especially in PD males, suggesting a loss of the mechanical support that astrocytes provide. Forty
percent of the PD cases included in the study presented a-syn inclusions in the dura layer.

Conclusions: Our data suggests that the dura layer surrounding the optic nerve may experience
changes during PD progression.
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SYNAPTOSOME PROTEOMICS TO IDENTIFY MOLECULAR SIGNATURES IN DEMENTIA
SPECTRUM DISORDERS. Gopalakrishnan L, Sharma R, Martinez M, Bakkar N, Hansen N,
Pirrotte P, Bowser R. Barrow Neurological Institute; Translational Genomics Research Institute;
Arizona Alzheimer’'s Consortium.

Background: Dementia includes a spectrum of neurodegenerative disorders, including
Alzheimer's disease (AD), frontotemporal dementia (FTD), Parkinson's disease (PD) and
Amyotrophic lateral sclerosis (ALS), all characterized by a progressive decline in cognitive
function, which can include memory loss, and difficulty with thinking or decision-making. One of
the main challenges is the heterogeneity of dementia subtypes, which makes it difficult to identify
specific molecular targets that are relevant across all subtypes or those that may be specific to
neurodegenerative disease. Synaptic dysfunction is a common feature in these diseases, with
synaptic loss being a hallmark of neurodegeneration. This study aims to elucidate the proteomic
changes in synaptosomes across different types of dementia by performing a quantitative
proteomic profiling of synaptosomes isolated from the frontal cortex of AD, ALS, FTD, and non-
neurologic control subjects.

Methods: Synaptosomes were isolated from the frontal cortex of age and gender-matched
subjects diagnosed with AD, ALS, FTD, and non-neurologic controls. Synaptosomal proteins were
collected and subjected to reduction, alkylation and trypsin digestion. The digested peptides were
labeled with distinct TMT tags and checked for labeling efficiency and acquired on a Thermo
Orbitrap Eclipse mass spectrometer.

Results: Using high-resolution liquid chromatography-tandem mass spectrometry coupled with
TMT labeling, we identified a total of 8,212 proteins, of which 875 showed significant differential
expression (ANOVA p-value < 0.05) across the dementia diseases. Key presynaptic proteins such
as SNX9, SYNPR and postsynaptic proteins such as SYNPO and GRIN2A were identified,
highlighting their roles in synaptic signaling and vesicle trafficking. Our analysis revealed distinct
proteomic signatures for each dementia type, with significant proteins clustering differently across
disease groups. Metabolic pathways were found to be altered in ALS, which exhibited distinct
changes with the expression of proteins such as ALDH1A1, AlIF1, and HBG1 showing significantly
higher fold changes compared to AD and FTD.

Conclusions: Our findings underscore the potential of synaptosomal proteomics in identifying
disease-specific molecular pathways and synaptic alterations in dementia. The differentially
expressed proteins and enriched pathways, highlighted in ALS particularly those related to
metabolic processes such as glycolysis, lipid metabolism, and amino acid metabolism, provide
insights into the pathogenesis of these disorders. This study provides a comprehensive proteomic
atlas of synaptosomes across dementia types and lays the groundwork for understanding of the
molecular mechanisms underlying dementia.
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MINISCOPE IMAGING OF MICROGLIA BEFORE AND AFTER EXPERIMENTAL HEAD
INJURY. Griffiths DR, McQueen KA, Giordano KR, Lifshitz J. University of Arizona, College of
Medicine-Phoenix; Phoenix VA Health Care System; Arizona Alzheimer’s Consortium.

Background: Microglia are the most dynamic cell in the brain, constantly surveying their
microenvironment. In response to brain injury, microglia rapidly react to the primary injury and
then mediate the secondary injury cascade, defined by changes in cellular morphology. Despite
their dynamic morphology, research has been limited to analysis of static, typically post-mortem
images. In this study, we developed a novel approach for timelapse imaging of fluorescent cortical
microglia in freely behaving transgenic mice. We hypothesize that closed head injury drives
dynamic changes in microglia properties observed as increased microglia humber and motility
after injury.

Methods: Adult male CX3CR1-eGFP transgenic mice underwent surgery to secure miniscope
hardware to the skull for time lapse imaging (30-60 images/hour). One week post-surgery, a
miniscope was attached to acquire baseline images for one day. After baseline imaging, the
miniscope was detached and replaced with a protective cap. Anesthetized mice received a weight
drop head injury (Height: 94cm, Weight: 100g) that allowed free head rotation. After injury, the
miniscope was reattached to timelapse image for one day.

Results: Qualitative results show increased microglia fluorescence, number of cells and cell
motility over the 1 day time course post-injury.

Conclusions: Our study demonstrates that miniscope imaging, combined with closed head injury,
has the potential to visualize and quantify dynamic microglia activity in the mouse brain in the
acute post-injury period. Further studies are needed to investigate the relationship between injury
parameters, long-term visualization of microglia activity, and behavioral function.

Funding: R21 NS131877, The Fraternal Order of Eagles, Arizona Alzheimer’s Consortium
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SOCIAL NETWORKS AMONG CAREGIVERS OF PERSONS LIVING WITH DEMENTIA IN
ARIZONA: FINDINGS FROM YEAR 1. Guest MA, Peckham A, Sadow S, Schuchardt-Vogt C,
Pittuch K, Hook J. Arizona State University; Arizona Alzheimer’s Consortium.

Background: This study aims to understand the network compositions most effectively supporting
the well-being and resilience of unpaid AD/ADRD caregivers and test the feasibility of spatial
social network (SSN) data collection among dementia caregivers. Understanding network
changes and benefits of older adults is significant in the context of aging and AD/ADRD, as these
are times of unique and unfamiliar events, change, and adaptation. Understanding how social
networks are used throughout the caregiving experience for ADRD caregivers is critical to
identifying interventions that build supportive networks that promote well-being for ADRD
caregivers.

Methods: We conducted an exploratory, cross-sectional, quantitative study with AD/ADRD
caregivers using data collected via telephone surveys. Surveys included demographic questions
and caregiver background. Outcome measures included the social support questionnaire, the
reciprocal matters questionnaire, the Zarit Caregiver Burden scale, the Resilience Scale for
Adults, and the life satisfaction scale.

Results: Our preliminary analysis involved running descriptives of our participant demographics
and Pearson correlations to assess the association between social support and loneliness,
burden, and resilience. We conducted an initial analysis of 73 individuals (75% white [13.7%
Black/African-American], 84.9% female, and 38.4% being the spouse of the person they are
providing care). Social network satisfaction was significantly negatively associated with caregiver
burden (-.291 to -.334 with p-values between .022 and <.001) and loneliness (-.482 to -.661,
p<.001), as well as positively associated with social well-being (.454-.747, p<.001), and resilience
subscales of perception of self/future (.362-.425, p<.001 - .03) and social resources (.450-.544,
p<.001) at the .01 level. At the .05 level, there was a significant positive association with the
resilience subscale for family cohesion (.276 p=.025 for questions 1&3 at the .01 level and .437
p<.001 at the .05 level for question 2 on the Social Network Satisfaction Scale). Significant
correlations at the .01 level (ranging between -.342 and -.661) between satisfaction with tangible,
emotional, informational, and overall loneliness, indicating that higher social support is associated
with lower loneliness. Additionally, higher levels of satisfaction with tangible, emotional, and
overall social support are significantly associated with lower levels of caregiver burden at the .01
level. Interestingly, higher satisfaction with informational support is also significantly associated
with lower burden at the .05 level.

Conclusions: Higher social network satisfaction is linked to lower caregiver burden and loneliness,
as well as higher social well-being and resilience. The findings suggest that caregivers who are
more satisfied with their social networks experience less caregiver burden and loneliness and
report higher overall well-being and resilience. It is worthwhile to assess network compositions
that are most likely to support caregiver resilience. In Year 2, we will implement a 15 to 30-minute
interview to understand how caregivers perceive their networks to help or hinder overall well-
being and change throughout their caregiving experience.
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CEREBRAL AND CAROTID ARTERIES FUNCTION IN MARFAN SYNDROME: EFFECTS OF
EXERCISE TRAINING. Gusek B, Priday C, Folk R, Vallejo-Elias J, Esfandiarei M. Midwestern
University; University of Arizona.

Background: Marfan syndrome (MFS) is a connective tissue disorder caused by mutations in the
fibrillin-1 (FBN1) gene. The mutation manifests in a variety of phenotypic changes in the
musculoskeletal, cardiovascular, and pulmonary systems, with a notable vascular effect leading
to aortic aneurysm, dissection, and rupture. In recent decades, better diagnostics and advances
in medical and surgical treatments have increased the life expectancy in individuals with MFS,
hence, other vascular complications have become more concerning. Aging is the dominant risk
factor for clinically significant atherosclerotic lesion formation affecting most often the coronary
and carotid arteries. Aneurysms of the extracranial carotid artery have been associated with MFS
but are mostly caused by atherosclerosis. Studies have shown that carotid artery tortuosity is
highly associated with connective tissue diseases, particularly MFS, Loeys-Dietz syndrome, and
neurofibromatosis type 1.

There is also a connection between MFS and intracranial aneurysms (lA). The prevalence
of IA in patients with aortic disease is quadrupled compared to that in the general population.
There is a modestly increased prevalence of ischemic stroke in hospitalized patients with MFS
when compared with healthy controls. The reduced cerebral blood flow triggered by cardiac and
peripheral vascular dysfunction could further make the brain more vulnerable to vascular
dementia and Alzheimer’s pathology. Despite these reports our understanding of cerebrovascular
and carotid artery function and structure in connective tissue disorders such as MFS is very
limited.

The cardiovascular benefits of moderate exercise training have been well documented in
the literature. In addition, studies have shown that aerobic exercise can improve cognitive
function, decrease neuropsychiatric and neurodegenerative symptoms. In this study we aim to
investigate the impact of MFS pathogenesis and mild aerobic exercise on other vessels such as
the posterior cerebral artery and carotid artery.

Methods: At 6 weeks of age, male and female control (Fbn1+/+) and MFS (Fbn1C1041G/+) were
divided into three experimental groups: Ctrl, MFS, MFS + exercise. MFS mice were subjected to
an exercise regimen of 8m/min, 30min/day, 5days/week. At 7 months of age, in vivo ultrasound
imaging was performed to measure the carotid artery pulse wave velocity (PWV), wall thickness
and distensibility and the peak systolic velocity (PSV) of the posterior cerebral arteries.

Results: Our results showed that carotid artery PWV (an index of aortic stiffness) and wall
thickness were significantly increased in MFS mice compared to Ctrl. Mild aerobic exercise
significantly reduced both PWV and wall thickness of carotid artery in MFS mice. The carotid
artery wall distensibility was significantly decreased in MFS mice compared to Ctrl, which was
normalized to a healthy level in exercised MFS mice. The posterior cerebral artery PSV was
significantly reduced in MFS mice compared to Ctrl and was completely normalized in response
to mild exercise.

Conclusions: This study offers an initial understanding of the disease progression in carotid and
cerebral arteries in MFS. It also presents the potential benefits of mild exercise in improving
functional and structural properties of the carotid and posterior cerebral arteries in an MFS mouse
model.
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THE IMPACT OF TAU ON MITOCHONDRIAL FUNCTION ASSOCIATED WITH ALZHEIMER’S
DISEASE. Hernandez BL, Cristofano JA, Tseng J-H. Arizona State University; Arizona
Alzheimer’s Consortium.

Background: As of 2024, nearly seven million Americans over the age of 65 are living with
Alzheimer’'s disease (AD). Pathologically, AD is defined by amyloid-beta plaques and
hyperphosphorylated tau tangles. Previous studies indicate that tau is essential for mitochondrial
function, which is compromised in AD, even though the details are unclear. Here, we aim to
dissect the mechanism by which tau benefits while disease-associated tau variants compromise
mitochondrial function and neuronal health.

Methods: Different types of tau, including wild-type and several disease-relevant variants, were
overexpressed in HEK-293 cells to examine tau-mitochondria interaction and associated
mitochondrial health. The extent of interaction between different species of tau with mitochondria
was analyzed by co-immunoprecipitation and fluorescence microscopy. The quantity of
mitochondria was assessed by the levels of several mitochondrial markers. Mitochondrial
dynamics was evaluated by the enzymes that promote mitochondrial fusion.

Results: By co-immunoprecipitation and fluorescence microscopy, we observed a direct
interaction between tau and mitochondria. In the presence of wild-type tau, the amount of two
common mitochondrial markers significantly increases compared with a disease-relevant tau
variant. The first marker is COX IV, an enzymatic component of the electron transport chain.
Additionally, the level of mitofusin-2, an enzyme critical for mitochondrial fusion, is elevated in the
presence of wild-type tau.

Conclusions: These results suggest that wild-type but not disease-relevant tau may have a
beneficial role on mitochondrial function and therefore neuronal health by elevating the amount
of mitochondria and sustaining mitochondrial dynamics. In addition, targeting tau variants could
suppress neurotoxicity and cognitive decline through mitochondrial regulation in AD and other
related dementia.
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BEHAVIORAL AND NEURAL DISSOCIATIONS BETWEEN EPISODIC MEMORY RETRIEVAL
SUCCESS AND PRECISION IN HEALTHY AGING AND MILD COGNITIVE IMPAIRMENT. Hill
PE, Markham DC, Garren JD, Ekstrom AD. University of Arizona; Arizona Alzheimer’s
Consortium.

Background: Episodic memory declines during healthy aging and is often reported as an early
symptom of Alzheimer's disease (AD). However, standardized assessments of memory
performance are limited in their accuracy to predict progression of early-stage AD pathology. The
‘all-or-none’ approach commonly used in neuropsychological assessment for quantifying memory
performance might miss out on subtle variation in the fidelity or quality of mnemonic
representations retrieved from memory.

Methods: Fifty cognitively unimpaired (CU) older adults and 12 older adults with mild cognitive
impairment (MCI) completed five study-test cycles of a continuous report item-location memory
task. A subsample of 25 participants (22 CU, 3 MCI) performed the task while undergoing high-
resolution structural and functional MRI. During the study phase, participants viewed trial-unique
objects located around the perimeter of an invisible circle. During the test phase, old and new
objects were presented in the center of the screen and participants were instructed to recall the
original location of each objects using a continuous analogue response dial to indicate their
response. Trial-wise distance error between the remembered and true location of each object
were fit with a probabilistic mixture model to estimate two distinct memory processes that are
often conflated by categorical response memory paradigms: the ability to accurately retrieve prior
details from memory (i.e., retrieval success), and the fidelity of details successfully retrieved from
memory (i.e., memory precision).

Results: Behavioral measures of item recognition and associative memory accuracy were
significantly reduced in the MCI cohort relative to CU older adults. Measures of memory precision
did not significantly differ between the two groups. Critically, we observed substantial individual
differences in memory precision that were independent of retrieval success and performance on
standardized assessments of verbal and visuospatial memory, and age. Turning to the MRI
analyses, we observed a robust positive association between transentorhinal cortex volume and
retrieval success. Retrieval success effects were also associated with enhanced fMRI BOLD
activity in bilateral hippocampal ROIls. Memory precision effects, by contrast, were associated
with enhanced fMRI BOLD activity in posterior occipital and retrosplenial cortices.

Conclusions: Precision-based measures of episodic memory appear to capture subtle changes
in cognitive function during early stages of AD progression that cannot be readily accounted for
by standardized assessments of verbal and visuospatial memory.
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SPLICING AND TRANSCRIPTOMIC CHANGES IN MATRIN 3 S85C KNOCK-IN MICE.
Houchins N, Quezada G, Valentine A, Bakkar N, Bowser B, Medina DX. Barrow Neurological
Institute; Arizona Alzheimer’s Consortium.

Background: Matrin 3 is a nuclear matrix protein that has many roles in RNA processing including
splicing and transport of mMRNA. Missense mutations in the Matrin 3 gene (MATR3) have been
linked to familial forms of amyotrophic lateral sclerosis (ALS) and distal myopathy with vocal cord
and pharyngeal weakness (VCPDM)(1) . However, the exact role of MATR3 mutations in ALS
and myopathy pathogenesis is not understood. Protein interactome studies have demonstrated
that Matrin 3 interacts with numerous proteins involved in RNA processing. Our lab has previously
demonstrated that ALS-linked mutations alter MATRS3 protein interactions and decrease nuclear
export of mMRNA. It is important to establish new models to understand the role of Matrin 3 and
MATR3 mutations in neuromuscular disease pathogenesis. We hypothesize that MATR3
mutations cause RNA processing deficits which contribute to motor neuron (ALS) and muscle
(myopathy) centric disease. Objectives: To elucidate the role of Matrin 3 disease associated
mutations on RNA metabolism in vivo.

Methods: We generated novel knock-in mouse models that express the S85C (ALS/VCPDM
associated). Importantly, these new knock-in mouse models (generated in collaboration with The
Jackson Laboratory using CRISPR-Cas technology) avoid overexpression and maintain
physiologic levels of wildtype or mutant Matrin 3. To determine longitudinal phenotypic effects
induced by MATR3 mutations, motor and cognitive functions were tested using the rotarod, open
field, and novel object recognition assays. CNS and muscle tissue were collected at early and
late time points to determine the effects of MATR3 mutations on neuromuscular pathology and
transcriptomic changes.

Results: Behavioral analysis demonstrated that homozygous S85C knock-in caused significant
motor impairment detectable as early as 3 months of age. At 12 months of age, near natural
endpoint, we found that there were a range of transcriptomic changes in various tissues including
the spinal cord, cerebellum, cortex, and muscle. Interestingly, these changes occurred in both the
heterozygous and homozygous knockin mice. Synaptic and inflammatory related genes were
among the most dysregulated. In addition, we detected differential splicing of several genes within
the data set CNS tissue.

Conclusions: This study presents pathological and transcriptomic consequences of expressing
the S85C matrin 3 mutation in vivo. Importantly, transcriptomic analysis demonstrates that
synaptic and inflammatory genes are the most dysregulated. Previous work has demonstrated
that matrin 3 levels can influenced by synaptic function. Our findings suggest that matrin 3 may
participate in a feedback loop in modulating synaptic function. In addition, we observed
widespread splicing changes in various tissues of the CNS. This study suggests a broad role of
matrin 3 in influencing RNA metabolism through various mechanisms in vivo.

References: (1) Johnson J, Pioro E, Boehringer A, et al Nat Neurosci. 2014; 17:639-743.

Acknowledgments: We thank the Barrow Neurological Foundation, Flynn Foundation, and NINDS
R21 NS116385 for providing support.
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METABOLIC HEALTH AND INFLAMMATORY MARKERS AS TARGETS FOR HEALTHY
COGNITIVE AGING. Hoscheidt S, Huentelman M, Ryan L. University of Arizona; Translational
Genomics Research Institute; Arizona Alzheimer’s Consortium.

Background: Insulin resistance is associated with chronic activation of pro-inflammatory signaling
and interferes with cognitive function. Independent and interactive effects of insulin resistance
(IR) and pro-inflammatory cytokines on hippocampal and frontal function remains poorly
understood, particularly in individuals who harbor a genetic risk for AD, APOEe4. Regulation of
normal insulin function in as early as midlife may be instrumental in reducing later risk for
developing dementia due to AD, particularly in APOEe4 carriers.

Methods: Cognitively asymptomatic middle-aged adults (N=194, mean age=63.9 years) from the
Precision Aging Network, Healthy Minds for Life study, underwent fasting blood draw,
neuropsychological and cognitive testing. Relationships between pro-inflammatory cytokines,
specifically interleukin 6 (IL6), HOMA-IR, and APOEe4 status were examined. Complex executive
function tasks and memory performance was examined with respect to HOMA-IR, IL6, and
APOEg4 status.

Results: Higher levels of HOMA-IR were significantly associated with worse performance on the
Deary Choice Reaction Time (RT) task (p=0.004). Higher levels of HOMA-IR were also
significantly associated with higher levels of IL6 (p=0.005). Higher levels of IL6 were significantly
associated with poorer performance on the delayed AVLT in carriers, but not noncarriers, of
APOEe4 (p=0.029).

Conclusions: Overall, findings suggest that IR is associated with inflammation, and that these
factors play a role in poorer executive and hippocampal function as early as midlife. Findings
provide support for targeting insulin function as a potentially modifiable risk factor for AD,
particularly in individuals who harbor APOE¢e4.
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INTESTINAL MICROBIOTA DYSBIOSIS IN TRANSGENIC ALZHEIMER’S DISEASE MOUSE
MODELS. Jones TB, Chu P, Jones D, Jentarra G. Midwestern University; Arizona Alzheimer’s
Consortium.

Background: Studies of the microbiota-gut-brain axis are yielding increasingly valuable data
relevant to a wide variety of disorders and to our basic understanding of how our microbiomes
influence our health and mental status. Intestinal dysbiosis has been associated with many
neurologically based conditions, including depression, anxiety, autism, and Parkinson’s disease.
Notably, dysbiosis of the gut microbiota has been implicated in the development of Alzheimer’s
disease (AD). Interactions between the microbiota, the enteric nervous system, and the central
nervous system are understood to be bidirectional and can affect metabolic, neurological,
immunological, and endocrine functions. In the current study, we hypothesized that the gut
microbiomes of mice expressing AD-associated transgenes would be different from wild-type
mice and that these differences would be retained independent of the environment in which they
were housed. We also assessed whether age and sex affected the gut microbiome.

Methods: Three genotypes of mice were used in this study: APOE4, 3xTg, and C57BL/6 mice.
Mice were housed 3 mice/cage with all three mice in a cage having the same genotype (control-
housed mice) or one mouse of each genotype in a cage (hetero-housed mice). Fecal pellets were
collected at 6 weeks, 4 months, and 6 months of age and the intestinal microbiota was assessed
via 16S rRNA gene sequencing.

Results: Our data show that at all ages and all genotypes, Firmicutes is the dominant phylum
followed by Bacteroidota, although the relative proportions differed somewhat across time and
genotype. Actinobacteria was also present in all three genotypes, but at much lower relative
abundance. Interestingly, while APOE4 and C57BL/6 mice had a measurable abundance of
Verrucomicrobiota that was most prevalent at six weeks of age, this phylum was almost
completely absent from 3xTG mice. Analysis at the class level revealed that Bacilli and Clostridia
were the dominant classes of Firmicutes in all three genotypes. However, Clostridia was present
in greater relative abundance in 3xTg mice at all ages compared to APOE4 and C57BL/6 mice
an effect most pronounced in females. With respect to age, there was no change in the
predominant phyla in any of the three genotypes, although there were shifts in the relative
proportions of each class within a phylum across time. In females that were hetero-housed, there
was a distinct shift in the relative abundances of the major phyla such that Verrucomicrobiota
disappeared in all genotypes, while Clostridia became more evenly distributed across all
genotypes. In hetero-housed males, a similar pattern was observed although the differences were
not as notable. At 6 weeks of age, Verrucomicrobiota was present to a greater extent in APOE4
and WT males, however, Clostridia did not predominate in 3xTg males as was observed in
females. As the mice aged, Clostridia became more abundant across all genotypes.

Conclusions: In conclusion, our data support a shift in intestinal microbiota in response to co-
housing environmental variables, an effect that was more pronounced in females as compared to
males. Contrary to our hypothesis, genotype did not prevent adoption of microbiota from
cagemates. In control-housed mice the transgenes appeared to play a role in the microbiota that
colonized the intestinal tract, however, these differences largely disappeared when mice of
different genotypes were co-housed.
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INTERROGATING THE PROTECTIVE EFFECTS OF NEURONAL RBBP7 ON
NEUROINFLAMMATION, AUTOPHAGY AND TAU PATHOGENESIS. Judd JM, Winslow W,
Dave N, Velazquez R. Arizona State University; Arizona Alzheimer's Consortium; Gates
Ventures.

Background: Epigenetic dysfunction contributes to the pathogenesis observed in Alzheimer’'s
Disease (AD) and related tauopathies. The lysine acetyltransferase p300, which acetylates
histones and other proteins, is aberrantly activated in tauopathies. This activation leads to the
acetylation of tau at lysine 280, thereby promoting tau aggregation, and inhibiting critical
autophagy protein machinery. Autophagy, the degradation of cellular components and aberrant
proteins, is deficient in tauopathies. When p300 acetylates macroautophagy machinery (ATG)
proteins 5 and 7, the formation of the autophagosome membrane is inhibited. AD brains with high
tau burden display an impaired autophagy-lysosomal pathway (ALP), as measured by
disturbances in autophagy end products p62 and LC3-Il. p62 is an autophagasome cargo protein
— accumulation of p62 signals clearance dysfunction. A decrease in p62 and increase in LC3-Il is
an indicator of autophagy flux - thus reduced LC3-II signals deficient degradation activity. p300
can thus promote tau pathology by acetylating tau and inhibiting clearance of disease-associated
proteins. The Retinoblastoma Binding Protein 7 (Rbbp7) chaperones chromatin-remodeling
proteins to their acetylation targets, including p300, and is a component of the Polycomb
Repressive Complex 2 (PRC2) that silences neurodegenerative associated genes. We recently
found that Rbbp7 mRNA and protein levels are reduced in AD patient brains compared to age-
matched controls, and negatively correlate with Braak stage (a measure of tau pathology). We
also found a neuron-specific downregulation of Rbbp7 mRNA in AD brains, that negatively
correlate with neuronal p300 levels. Further, Rbbp7 is downregulated in the PS19 (P301S) mouse
model of tauopathy, and genetically rescuing neuronal Rbbp7 in hippocampal (Hp) CA1 reduces
tau acetylation and phosphorylation, protects against neuronal death, and reduces p300 levels.
Whether increasing neuronal Rbbp7 rescues deficient autophagy and impacts neuroinflammation
has yet to be examined.

Methods: To determine whether increasing neuronal Rbbp7 rescues deficient autophagy, reduces
neuroinflammation, and decreases pathological tau hyperphosphorylation by altering p300, we
retro-orbitally injected mice with an AAV/PHP.eB-Camkll-Rbbp7 (termed AAV-Rbbp7) in PS19
and NonTg mice at 3.5 months, prior to tau pathogenesis. Tissue was collected at 8.5 months.

Results: AAV-Rbbp?7 significantly increased Rbbp7 protein in the Hp while reducing p300 levels.
We assessed Atg5, Atg7 p62, and LC3-Il, and found ALP markers were dysregulated in PS19
mice compared to NonTg, and the AAV-Rbbp7 in PS19 mice restored protein levels similar to
NonTg mice, rescuing deficient autophagy. Phosphorylated tau at Threonine 181 and Serine 396
was decreased by AAV-Rbbp7. A 23-plex cytokine panel showed that AAV-Rbbp7 reduced 15
cytokines in PS19 to NonTg levels, demonstrating a reduction of neuroinflammation.

Conclusions: Collectively, this work demonstrates that upregulation of neuronal Rbbp7 rescues
deficient autophagy while also reducing pathological tau burden and neuroinflammation, providing
growing evidence that Rbbp7 has significant therapeutic effects for multiple aspects of
neuropathology, with implications for tauopathies, including AD.
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CHARACTERIZING THE GENETIC EXPRESSION PROFILE OF AN ALZHEIMER’S DISEASE
RISK GENE TREM2 VARIANT IN A CO-CULTURE MODEL OF ORGANOIDS AND
MICROGLIA. Kamzina A, Leinenweber KE, Aldabergenova A, Huentelman M. Translational
Genomics Research Institute; Arizona Alzheimer’s Consortium.

Background: Microglia cells play a primary role in maintaining homeostasis in human brain by
clearing the debris and waste through phagocytosis. In Alzheimer’'s disease (AD), however,
microglia is a double-edged sword which can lead to deleterious outcome contributing to neuronal
damage and neuroinflammation, mainly in the disease’s later stages. This harmful transition is
partly influenced by the microglia receptor, Triggering Receptor Expressed on Myeloid Cells 2
(TREM2). Mutations in TREM2, such as common variant R47H, are associated with an increased
risk of AD.

Methods: In this work, we utilize iPSC-derived forebrain organoids and microglia to investigate
the inflammatory mechanisms and neurodegeneration linked to this mutation. We grew these
organoids for up to day 170 and co-cultured them with microglia. We performed both bulk RNA
and single-cell RNA sequencing to analyze the transcriptomic profiles using DESeq and Seurat
on R. We observed increased phosphoTau(Thr-231)/total Tau protein expression in older
organoids, confirmed by immunoassay (MSD) and immunostaining, which also verified successful
microglia integration.

Results: While data collection and analysis for these experiments are still in progress, preliminary
results suggest that co-culturing microglia with brain organoids harboring a patient-derived
mutation facilitates the identification of genetic transcriptional shifts and molecular pathway
activities.

Conclusions: Collectively, these findings provide insights into the molecular dynamics of the
TREMZ2 variant in a controlled, physiologically relevant microenvironment, eliminating the need
for animal models. This approach opens new avenues for applying mutation-specific research to
enhance our understanding of AD and develop precision medicine strategies and better
therapeutic options.
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DE-RISKING CLINICAL TRIAL DESIGN VIA MODEL-INFORMED DRUG DEVELOPMENT
WITH THE CRITICAL PATH FOR ALZHEIMER’S DISEASE CONSORTIUM. Karten Y
Jacobsen C, Priest E, Stephenson D, on behalf of the members of the CPAD consortium and
CPAD Tau PET Harmonization and Surrogacy Working Groups. Critical Path Institute; Banner
Alzheimer’s Institute; Arizona Alzheimer’s Consortium.

Background: The Critical Path for Alzheimer's Disease (CPAD) consortium serves as a pre-
competitive, neutral convenor to generate novel, regulatory endorsed quantitative drug
development tools and solutions that are made freely available to the public. These tools
accelerate drug development by de-risking key decisions in clinical trial planning.

Methods: Patient-level data from contemporary Phase Il and lll Alzheimer’s disease (AD) clinical
trials and observational studies make up the CPAD integrated database. This diverse collection
of datasets is harmonized and relevant statistical model specifications (based on cognitive
outcomes, biomarker modalities, study populations, etc.) are identified. Disease progression
models are then fitted using subsets of the CPAD database matching these specifications. With
the fitted disease progression models, clinical trial simulations are then developed by applying
clinical trial dynamics such as treatment effect, placebo effect, and dropout. Finally, by altering
key trial design parameters such as inclusion criteria, trial length, and visit frequency, we can
better understand how trial design decisions affect clinical trial outcomes.

Results: As of June 2024, CPAD’s data repository contains 75 studies with 101,398 individual
anonymized patient records, with a rich source of key AD biomarkers (biofluids and imaging).
Different mixed effects models have been developed with cognitive scales as outcome and
different biomarker modalities (e.g., PET + MRI, CSF, and plasma) as baseline predictors. A
comprehensive clinical trial simulation tool which builds on these disease progression models has
been developed and made available. Additionally, harmonization of tau PET results and their
impact on cognition along the Alzheimer’s disease continuum have been evaluated.

Conclusions: The precompetitive collaboration pioneered by CPAD is fundamental to the
generation of actionable tools for accelerating and advancing AD drug development.
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INVESTIGATING PUBLIC HEALTH IMPACTS OF CARDIOMETABOLIC DISEASES ON
INCIDENT DEMENTIA IN THE MEDICARE POPULATION ACROSS THE UNITED STATES.
Karway GK, Krzyzanowski B, Killion JA, Faust |, Laurido-Soto O, Sabbagh M, Racette B. Barrow
Neurological Institute; Washington University; University of Witwatersrand, Johannesburg, South
Africa; Arizona Alzheimer’s Consortium.

Background: Understanding the impact of CMDs on incident dementia risk can inform primary
preventative measures.

Methods: We leveraged nationwide population-based Medicare claims data to compute the
individual and combined population attributable factions (PAFs) of eight CMDs on incident
dementia adjusted for age, sex, and race in individuals age 65+ in 2017. We mapped the PAFs
at the county level to visualize the geospatial patterns of CMD burden on incident dementia
nationwide.

Results: Our study included 756,321 beneficiaries with incident dementia and 20,032,716
controls. The nationwide combined weighted PAFs for the eight CMDs was 37% overall, with
hypertension (9.6%) ischemic heart disease (6.7%) and chronic heart failure (5.7%) associated
with the greatest attributable fractions of incident dementia cases. The highest PAFs for incident
dementia cases attributed to CMDs at the county-level were in the Southeastern U.S.

Conclusions: A substantial proportion of incident dementia cases in the U.S. can be attributed to
CMDs, especially in the Southeastern U.S.
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NEUROFIBRILLARY TANGLES PREDICT DEMENTIA IN PATIENTS WITH CAROTID
STENOSIS. Khakwani KZR, Zahra S, Butt HI, Acosta D, French S, Vitali F, Arias JC, Hillis M,
Howell C, Bolakale-Rufai IK, Courtney K, Bedrick EJ, Beach TG, Serrano G, Weinkauf CC.
University of Arizona; Banner Sun Health Research Institute; Arizona Alzheimer’s Consortium.

Background: There is growing appreciation that extracranial carotid atherosclerotic disease
(ECAD) is associated with dementia risk. Despite this, clinical management of ECAD does not
involve evaluation for cognitive outcomes or risk stratification for dementia. One impediment to
studying and improving clinical care of this cohort (roughly 10% of adults aged >60) is that factors
to identify at-risk ECAD patients are not known.

Methods: The Arizona Study of Aging and Neurodegenerative Disorders (AZSAND) study was
used to evaluate clinical and histopathological factors for dementia in subjects with ECAD. The
primary outcome (dementia) was defined as a composite of Alzheimer’s Disease (AD) and/or
Vascular Dementia (VaD) based on a clinical/neuropathological diagnosis. Of 1,234 subjects,
those with dementia other than AD and/or VaD were excluded; there remained 111 subjects with
ECAD to be evaluated. Logistic regression analysis with 5-fold cross validation was performed to
examine the association of key risk factors for dementia including age, sex, cardiovascular risk
factors, ApoE genetic status, and dementia biomarkers. The results were expressed in Odds
ratios (95% ClI). Precision-recall and ROC curves were also generated to evaluate the diagnostic
accuracy of dementia prediction models.

Results: Individuals with dementia compared to those without had significantly increased levels
of stroke, ApoE4 genotype, and dementia biomarkers for NFT and AB. Models of multiple
combined risk factors were little or no better than NFT alone, which showed a 96.9% PPV at a
NFT level of 10 threshold.

Conclusions: Although we hypothesized that a combination of clinical and histopathological
biomarkers would result in the strongest predictive model for dementia, we found that NFT alone
had the highest association with and PPV for dementia risk in patients with ECAD. As blood-
based assays for NFT quantification become more clinically reliable and available, these data
support the possibility that NFT quantification may help identify patients with ECAD at increased
risk for dementia.
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CROSS-SECTIONAL ASSOCIATIONS BETWEEN PHYSICAL ACTIVITY AND CSF
BIOMARKERS OF ALZHEIMER’S DISEASE: THE MAYO CLINIC STUDY OF AGING. Krell-
Roesch J, Syrjanen JA, Kremers WK, Algeciras-Schimnich A, Knopman DS, Jack CR, Petersen
RC, Racette SB, Woll A, Vassilaki M, Geda YE. Karlsruhe Institute of Technology, Karlsruhe,
Germany; Mayo Clinic, Rochester; Arizona State University; Barrow Neurological Institute;
Arizona Alzheimer’s Consortium.

Background: Physical activity is associated with decreased risk of cognitive impairment and
dementia. To date, little is known about the associations between physical activity and
cerebrospinal fluid (CSF)-derived biomarkers of Alzheimer’s disease (AD) among older adults
free of dementia.

Methods: Cross-sectional study derived from the population-based Mayo Clinic Study of Aging.
Individuals aged = 70 years who were free of dementia completed a questionnaire about their
physical activity and exercise patterns during the previous 12 months (late-life) and when they
were aged 50-65 years (midlife). We created activity scores based on the frequency and intensity
(light, moderate, or vigorous) of each activity. CSF biomarkers (p-Tau181, t-Tau, AB42, p-
Tau181/AB42 ratio) were measured using Roche Elecsys electrochemiluminescence
immunoassays. We used linear regression models to examine associations between physical
activity / exercise scores during mid- and late-life (predictor variables) and CSF biomarker levels
(outcome variables; log-transformed), adjusted for age, sex, and body mass index (BMI).

Results: The sample included 243 persons (60% males; 207 cognitively unimpaired, 36 with mild
cognitive impairment). Mean [SD] age was 76.5 [4.7] years and BMI was 27.9 [4.6]; 74 participants
were APOE €4 carriers (3 with missing information). Higher midlife exercise levels were
associated with lower p-Tau181/AB42 ratio (estimate -0.003; 95% CI -0.0054, -0.0001; p=0.045).
Higher midlife total physical activity + exercise levels were also associated with lower p-
Tau181/AB42 ratio (estimate -0.002; 95% CI -0.0037, -0.0002; p=0.026). Similarly, higher late-life
exercise was associated with higher Ap42 (est. 0.003; 95% CI 0.0004, 0.0056; p=0.026) and
lower p-Tau181/AB42 ratio (est. -0.004; 95% CI -0.0072, -0.0005; p=0.023); higher late-life
exercise of moderate + vigorous intensity was associated with higher AB42 (est. 0.004; 95% ClI
0.0006, 0.0069; p=0.019) and with lower p-Tau181/AB42 ratio (est. -0.004; 95% CI -0.0084, -
0.0003; p=0.033); and higher late-life total physical activity + exercise was associated with lower
p-Tau181/AB42 ratio (estimate -0.003; 95% CI -0.0049, -0.0001; p=0.039).

Conclusions: Our preliminary findings suggest associations between higher levels of mid- and
late-life physical activity and exercise with lower neuropathological burden as indicated by CSF-
derived biomarkers of AD. Further research using prospective cohort study design is needed to
validate these findings.
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STUDY DESIGN OF THE EVALUATION OF SELF-MEDIATED ALTERNATIVES FOR RISK
TESTING EDUCATION AND RETURN OF RESULTS (E-SMARTER): A RANDOMIZED TRIAL
FROM THE ALZHEIMER’S PREVENTION INITIATIVE (API) PROGRAM. Langlois C, Bradbury
A, Wood BM, Harkins K, Erickson C, Largent E, Egleston B, Reiman EM, Grill J, Roberts JS,
Karlawish J, Langbaum JB. Banner Alzheimer’s Institute; University of Pennsylvania; University
of California, Irvine; University of Michigan; Arizona Alzheimer’'s Consortium.

Background: Availability of amyloid modifying therapies will dramatically increase the need for
disclosure of Alzheimer’s disease (AD) related genetic and/or biomarker test results. The 21st
Century Cures Act requires the immediate return of most medical test results, including AD
biomarkers. A shortage of genetic counselors and dementia specialists already exists, thus driving
the need for scalable methods to responsibly communicate test results. The current study builds
off our APl Generation Program in which we demonstrated the safety and effectiveness of
disclosing APOE via telemedicine to cognitively unimpaired adults.

Methods: The Evaluation of Self-Mediated Alternatives for Risk Testing Education and Return of
Results (¢eSMARTER) is a decentralized, randomized trial to evaluate self-directed, scalable
eHEALTH platforms for communicating APOE and plasma pTau-217 test results, as well as to
characterize the clinical impact of learning this information. eSMARTER will enroll approximately
600 adults aged 60-80. Participants will be randomized to receive results either via telehealth
videoconference or by eHealth platform. Participants randomized to the eHealth arm will be
offered either the ADWebPortal or ADChatbot but can switch between platforms or request to
speak with a healthcare provider during the sessions.

Results: Study design and available participant demographics will be presented. Participants will
complete online assessments evaluating their experience with the disclosure modalities as well
as the impact of AD genetic and biomarker results disclosure. Participants complete assessments
at baseline, prior to the initial APOE disclosure session, and at approximately 0-2 days, 6 weeks,
and 6 months following disclosure. pTau-217 plasma levels will be assessed at 6 months after
APOE disclosure. PTau-217 disclosure follow-up assessments will be collected approximately O-
2 days and 6 weeks after disclosure of pTau-217 results.

Conclusions: The eSMARTER study addresses the need for practical and scalable methods to
responsibly communicate AD genetic and/or biomarker results. The eSMARTER eHEALTH
platforms will be made available to support healthcare providers in returning genetic and/or
biomarker results to individuals in clinical and research settings. All data and samples collected
will be made available for public sharing.



POSTER # 117

ROBUST PCA WITH TRUNCATED WEIGHTED NUCLEAR NORM AND ADAPTIVE
HISTOGRAM EQUALIZATION: A NOVEL METHOD FOR LOW-QUALITY RETINAL IMAGE
ENHANCEMENT FOR NEURODEGENERATIVE STUDIES. Likassa HT, Chen K, Wang Y, Zhu
W, Sun D, Dumitrascu O, Chen D. Arizona State University; University of Pretoria; Mayo Clinic,
Arizona; Indiana University School of Medicine.

Background: Retinal imaging techniques have been used in the study of neurodegeneration
including Alzheimer’s disease (AD). They often suffer from sub-optimal quality and artifacts,
leading to diagnostic inaccuracies. To address these challenges, we recently developed a robust
Principal Component Analysis (RPCA) method that outperformed existing methods (Likassa et al
2024). To further improve our technique addressing the lost detail of the image characteristics,
we propose integrating RPCA with Truncated Weighted Nuclear Norm (TWNN) and Adaptive
Histogram Equalization (AHE).

Methods: We introduced a novel RPCA method that integrates Truncated Weighted Nuclear Norm
(TWNN) with Adaptive Histogram Equalization (AHE) to effectively decompose low-quality retinal
images into low-rank and noise components, with the low-rank component representing the
enhanced image. TWNN is incorporated into the RPCA method to improve image quality by
assigning weights to each retinal image, precisely targeting and eliminating noise and anomalies
from degraded images. AHE is employed as a preprocessing step to enhance image contrast and
emphasize critical details, such as blood vessels, through local histogram adjustments. This
approach is formulated as an optimization problem, and the integration of TWNN and AHE within
the RPCA framework is optimized using the Alternating Direction Method of Multipliers (ADMM),
which independently updates the parameters involved. To assess its effectiveness and
generalizability, we first generated synthetic data by introducing varying levels of noise (5% to
25%) to retinal images. The performance of our method was assessed usinig the synthetic and
the real data from EyeQ, diabetic retinopathy, DRIVE and STARE datasets.

Results: Our method significantly outperformed state-of-the-art methods in noise reduction and
substantially enhanced the quality of low-quality retinal images. We further evaluated the method
on low-quality EyeQ retinal images with corresponding ground truth, where it demonstrated
marked improvements over five baseline techniques, producing enhanced images closer to the
ground truth. Additionally, evaluations using diabetic retinopathy, DRIVE, and STARE retinal
images confirmed that our method surpasses all existing state-of-the-art methods in image quality
enhancement. These advancements are reflected in superior performance across key metrics,
including Peak Signal Noise Ratio, Relative Absolute Error, Contrast to Noise Ratio, Root Mean
Square Error and Cohen’s Kappa. The proposed method improved PSNR from 29.62 to 35.25,
SSIM from 0.90 to 0.93, and reduced RAE from 0.11 to 0.06 compared to recent baselines with
25% noise added to the retinal images.

Conclusions: We conclude that integrating TWNN and AHE with RPCA results in significant
enhancements in low-quality retinal images. This novel method effectively improved image quality
and increased diagnostic accuracy in retinal imaging. With additional validation, our approach will
be a valuable tool in the study of neurodegenerative disease including AD.
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NEUROPATHOLOGICAL CORRELATES OF DEMENTIA IN CASES WITH BRAAK
NEUROFIBRILLARY STAGE IV. Lorenzini |, Tremblay C, Aslam S, Beh ST, Walker JE, Intorcia
AJ, Arce RA, Borja ClI, Cline MP, Qiji SH, Mariner M, Krupp A, McHattie R, Wermager Z, Shull A,
Beach TG, Serrano GE. Banner Sun Health Research Institute; Arizona Alzheimer’s Consortium.

Background: The density and neuroanatomical localization of neurofibrillary tangles (NFT)
contribute to cognitive impairment. Autopsied subjects with NFTs restricted to subcortical regions
may have had no cognitive impairment, mild cognitive impairment, or dementia, whereas subjects
with widespread NFTs in neocortex most often have dementia. In this study we aimed to
understand why some subjects with NFTs restricted to limbic areas, specifically Braak stage 1V,
develop dementia, while others do not. We hypothesized that comorbid non-AD pathologies could
be contributing to dementia in these subjects.

Methods: Subjects with neuropathological Braak NFT stage IV were selected from the Arizona
Study of Aging Neurodegenerative Disorders. We used multiple logistic regression models to
predict the presence of dementia or no dementia. Independent variables included Lewy body
pathology (LB), cerebral amyloid angiopathy (CAA), cerebral white matter rarefaction (CWMR),
argyrophilic grains (ARG), TDP-43, number of microinfarcts and neuritic plaque densities. All
models were adjusted for sex and age.

Results: From a total of 394 subjects, 240 were demented and 154 were not demented. Age was
not significantly different between groups, while a higher percentage of males had dementia.
Demented subjects had higher densities of LB, CAA, neuritic plaques and number of cases with
TDP-43. The total number of different pathologies significantly predicted dementia and plaque,
LB and CWMR were all significant independent predictors of dementia. When subdividing cases
based on their plaque densities, we found that LB, CWMR and ARG were independent predictors
of dementia in the low neuritic plaque density group (LPD; zero to sparse), while LB and plaque
density predicted dementia in the higher plaque density group (HPD; moderate to frequent).

Conclusions: Braak NFT stage IV subjects with dementia showed higher plaque density, TDP43
pathology, LB stage and density, total tangle score and CAA score demonstrating that mixed
pathology is an important aspect of developing dementia.
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LESS SLEEP DURING THE WAKE CYCLE AFTER REPEATED CLOSED HEAD INJURY.
Louangprasert K, McQueen KA, Griffiths DR, Lifshitz J. University of Arizona, College of
Medicine-Phoenix; University of Arizona; Phoenix VA Health Care System; Arizona Alzheimer’s
Consortium.

Background: Head injury can disrupt sleep and produce a complex inflammatory response;
repeated head injury may produce cumulative effects. However, the cumulative effects of
repeated closed head injury on sleep, inflammation, and astrogliosis remains unclear. In our prior
study, repeated closed head injury every other day indicated a possible conditioning effect on
subsequent head injuries and sleep. In this follow-up study, we hypothesized that either once or
twice daily closed head injury would disrupt sleep patterns, particularly during the mouse wake
cycle, and increase inflammation, where effect sizes would be cumulative with subsequent
injuries.

Methods: Male C57BL/6J mice (n=12) were randomly assigned to either once daily (ZT=3) or
twice daily (ZT=3&6) weight drop head injury (Height: 94cm, Weight: 100g) allowing free head
rotation daily for five consecutive days. Mice were anaesthetized and weight drop was
administered upon normal respiration. Mice were immediately monitored for righting reflex
recovery time and returned to non-invasive piezoelectric sensor sleep recording chambers. Sleep
was recorded hourly from ZT=12 to ZT=2 and analyzed for sleep density, defined as sleep
percentage per hour during the animal’s wake cycle. Next, brains from a subset of animals from
each injury group (n=3) were sectioned in the coronal plane and regions of interest were stained
with anti-GFAP or anti-lba1 antibodies to characterize astrogliosis and inflammation respectively.
Regions of interest were GFAP-positive cells in the CA1, CA3, and DG regions of the
hippocampus and Iba1-positive cells in the S1BF region of the cortex. They were evaluated using
automated pixel intensity analysis in ImageJ.

Results: No cumulative effects on righting reflex times or sleep were observed across the week
for single or repeated injury. The righting reflex times for the second daily injury were longer than
the first injury of the day. A decrease in sleep density was seen at post-injury days one
(F(1,20)=34.498, p<0.001) and three (F(1, 20)=65.613, p<0.0001) compared to baseline. Sleep
density at any post-injury timepoint was unaffected by injury group. There were no significant
difference in GFAP expression in the hippocampus or Iba1 expression in the S1BF region of the
cortex between injury groups.

Conclusions: This study provides insight on the consequences of these repetitive closed head
injuries on sleep, inflammation, and astrogliosis. Further studies will explore injury parameters
and interactions between repeated head injuries.
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INTERACTIONS OF VEGF 1154A AND 2578C WITH APOE E4 ON AMYLOID LOAD IN
COGNITIVELY UNIMPAIRED OLDER ADULTS. Malek-Ahmadi M, Piras |, Wang Q, Chen K,
Devadas V, Luo J, Su Y. Banner Alzheimer’s Institute; Translational Genomics Research Institute;
Arizona State University; Arizona Alzheimer’s Consortium.

Background: Previous studies have shown that carriage of the VEGF 1154A (rs1570360) and the
VEGF 2578C (rs699947) alleles may confer a protective effect on the development of Alzheimer’s
disease (AD). However, it is unknown if these associations are APOE-dependent and whether
they can be observed in asymptomatic individuals with varying levels of amyloid pathology. The
aim of this study is to determine whether interactions between the APOE ¢4 allele, VEGF 1154A,
and VEGF 2578C are associated with amyloid load in cognitively unimpaired (CU) older adults.

Methods: Data from 341 CU ADNI subjects (57% female) with a mean age of 74.35+6.94 years
and a mean education level of 16.63+2.44 years were included in the analysis. Thirty-two percent
(n=109) were APOE ¢4 carriers with the following distributions for each VEGF allele: 1154A —
GG=165, AG=147, AA=29; 2578C — AA=88, AC=166, CC=87. AV-45 mean cortical standard
uptake value ratio (MCSUVR) was used to determine amyloid load. Generalized linear models
were used to quantify the main effects of the VEGF alleles and their interactions with APOE ¢4
on demographically-adjusted MCSUVR values. Cohen’s d effect size was used for groupwise
comparisons.

Results: The interaction between VEGF 1154A and APOE was statistically significant (8 = -0.02,
95% CI (-0.04, -0.008), p = 0.002). Further analysis among those with two A alleles of VEGF 1154
found that APOE €4 carriers had substantially lower amyloid load relative to €é4 non-carriers (p =
0.01, d = 1.04). Within APOE ¢4 carriers, there were no significant differences among the GG,
AG, and AA genotypes. The interaction for VEGF 2578C and APOE approached statistical
significance for amyloid load (8 = 0.01, 95% CI (-0.001, 0.03), p = 0.06).

Conclusions: Homozygosity for the AA genotype of VEGF 1154 is associated with reduced
amyloid load in APOE €4 carriers and warrants further investigation as a potential protective factor
for AD.
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EFFECTS OF PEROXYNITRITE ON VASCULAR SMOOTH MUSCLE CELL BKCA
CHANNELS. Martin PE, Pires PW. University of Arizona; Arizona Alzheimer’s Consortium.

Background: Oxidative stress impairs vascular function in the brain and has been linked to
neurodegenerative diseases, such as Alzheimer's Disease (AD). Peroxynitrite is an oxidant
produced in the cerebral vasculature via the reaction between superoxide and nitric oxide. A major
target of oxidants is the thiol-containing residues of ion channels in the vascular smooth muscle
cells, leading to impairment in their function. One of such targets is Ca2+-activated, large-
conductance K+ channel (BKCa), which plays a vital role in maintaining cerebral vascular control
and is impaired in the 5x-FAD mouse model of AD. However, the direct effects of peroxynitrite on
BKCa function remain unknown. We hypothesized that peroxynitrite will decrease BKCa currents
in a reversible manner in wild-type and 5x-FAD mice.

Methods: Cerebral arteries of 5-6 month-old C57BL/6J and 5x-FAD mice were isolated and
underwent a mild enzymatic digestion to obtain single smooth muscle cells for patch-clamp
electrophysiology experiments. Data are means + SEM, all curves analyzed by 2-way ANOVA
with Sidak correction for multiple comparisons, bar graphs by Student’s t-test or. Using the inside-
out patch clamp electrophysiology configuration, BKCa channel activity was assessed through
single channel open probability (Po) after chemical intervention or stepwise increases in
membrane voltage.

Results: We observed that peroxynitrite (10 uM) did not alter BKCa voltage sensitivity (PoVehicle
= 0.0102 = 0.0001 vs. PoPeroxynitrite = 0.0105 £ 0.0058, 60 mV, 1 uyM Ca2+, P=0.7413).
However, peroxynitrite significantly decreased BKCa sensitivity to Ca2+ (in 10 yM Ca2+:
PoVehicle = 0.0082 + 0.0033 vs. PoPeroxynitrite = 0.0013 + 0.0004, 40 mV, 10 uM Ca2+,
P=0.0312). Partial recovery of channel activity was achieved via reducing agent DTT (10 pM,
PoPeroxynitrite = 0.0080 £ 0.0020 vs PoPeroxynitrite+DTT = 0.0169 + 0.0062, 60 mV, 10 yM
Ca2+, P=0.0197). Next, we assessed BKCa function in cerebral artery smooth muscle cells from
male 5x-FAD mice, and observed that single channel activity is similar to WT littermates (PoWild-
type = 0.0430 £ 0.0143 vs Po5x-FAD = 0.0258 + 0.0058, P = 0.217, 60 mV, 10 uM Ca2+), despite
a reported vascular BKCa dysfunction (% Vasoconstriction following iberiotoxin application: Wild-
type = 6.600 + 1.300 vs 5x-FAD = 1.551 £ 0.4645, P=0.0051). Further, in male 5x-FAD mice,
channel activity was not improved with DTT treatment (PoVehicle=0.0203 + 0.0051 vs
PoDTT=0.0204 £ 0.0062, 60 mV, 10 yM Ca2+, P=0.9865).

Conclusions: We conclude that peroxynitrite reversibly oxidizes BKCa channels by decreasing
the channel’'s Ca2+-sensitivity, independent of voltage, and that reversible oxidation or other
channel modifications are not the root cause of BKCa impairment in male 5x-FAD mice.
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TECHNOLOGY PREFERENCES OF INDIVIDUALS WITH MILD COGNITIVE IMPAIRMENT
AND FAMILY MEMBERS LIVING IN RURAL COMMUNITIES: A MIXED-METHODS STUDY.
McCarthy MJ, Cerino ES, McCoy MC, Martinez M, Seaton TJ, Goldtooth AD, Livingston RA,
Dopson R. Northern Arizona University; Arizona Alzheimer’s Consortium.

Background: Digital health technologies hold promise for early detection and support of
individuals and family members contending with Mild Cognitive Impairment (MCI), which may be
an early step in the progression toward Alzheimer’s disease. These technologies may be
especially relevant for care dyads living in rural communities who are often isolated, under-
resourced, experience geographic barriers to care, and lack basic access to health information
and services. The purpose of this study was to explore the technology preferences of rural MCI
care dyads in order to better understand the feasibility and acceptability of these technologies for
intervention development and delivery.

Methods: We used a mixed methods approach with semi-structured interviews based on Renaud
and Biljon’s Senior Technology Acceptance Model, conducted with 16 individuals with MCI and
their family members. These data were combined with survey data about participant technology
preferences, access, knowledge, and use. A subsample of 8 individuals with MCI also participated
in a 14-day mobile protocol assessing psychosocial and cognitive health across two weeks of
everyday life, providing important process feedback to improve future implementation.

Results: Qualitative data suggest that there is general interest in technology among rural care
dyads experiencing MCI. However, comfort levels with specific technologies vary due to
demographic, social, economic, personal, structural, and other factors. Survey data corroborate
these findings with most participants indicating agreement about the usefulness of technologies
for MCI detection and support, as well as access to and knowledge of these technologies.
Feedback from mobile protocol participants provided insight into implementing the protocol for
rural participants with MCI, including needed training modality (e.g., remote administration vs. in-
person at community partner sites) and considerations for maximizing protocol adherence.

Conclusions: Digital health technologies are feasible and acceptable for rural MCI dyads, although
the success of this approach may depend upon overcoming identified barriers to use. Additional
engagement with these communities is needed in order to optimize these technologies for
underserved rural communities, including the potential of an auxiliary live peer or professional
support component.
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ENGAGING RURAL SENIOR CENTERS TO SUPPORT COGNITIVE HEALTH: LESSONS
FROM THE NORTHERN ARIZONA MEMORY STUDY. McCoy MC, Cerino ES, McCarthy MJ,
Martinez M, Lucero L, Seaton TJ, Goldtooth AD, Livingston RA. Northern Arizona University; Joe
C. Montoya Community & Senior Center; Arizona Alzheimer’s Consortium.

Background: Academic-community partnerships grounded in community-based participatory
research (CBPR) methods can further health equity related to cognitive health for older adults
and caregivers in rural communities. Senior community centers, specifically, can serve as
potential partners for the development of preventative memory screening and early interventions
to address cognitive health among older adults and provide support for caregivers. The purpose
of this poster is to offer a model for researchers in the early stages of partnership development
aspiring to engage CBPR approaches to better align their activities with the needs of communities.

Methods: We describe the process of engaging senior centers and community centers serving
older adults as research partners to advance the Northern Arizona Memory Study, a mixed
methods study designed to develop accessible, culturally informed, and scalable intervention
technologies and resources to support rural care dyads with subjective cognitive decline and/or
mild cognitive impairment. Drawing upon descriptive findings from surveys with 6 senior center
leaders and thematic analysis of study team tracking and notes documenting partnership
development, we share lessons learned, barriers, and offer a conceptual model for early-stage
partnership engagement aligned with CBPR principles.

Results: Early-stage partnership development lessons learned include the importance of sharing
mutual expertise, the value of informal engagement with senior center staff and participants to
build trust and rapport, and the role of “word of mouth.” Contextual factors related to rurality also
impact both the logistics of developing partnerships (such as travel distances in rural
communities) and the capacity of centers to partner (for example, due to limited staffing and/or
resources).

Conclusions: Senior centers serving rural communities are interested in collaborating with
researchers to support cognitive health. However, logistical and capacity barriers may limit the
extent to which centers can commit to CBPR partnerships with academic institutions.
Consideration of contextual factors unique to the individual community is necessary, requiring
researchers to be adaptable and to tailor approaches within each senior center rather than
adopting a one-size-fits-all approach to community engagement.
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APOEe4 GENOTYPE ALTERS MYELIN INTEGRITY IN FRONTAL CORTEX WHITE MATTER
DURING THE PROGRESSION OF ALZHEIMER'S DISEASE. Moreno-Rodriguez M, Perez SE,
Mufson EJ. Barrow Neurological Institute; Arizona Alzheimer’s Consortium.

Background: APOEe4 allele is the strongest genetic risk factor for Alzheimer’s disease (AD) and
is associated with a decrease in myelin in the white matter (WM) and cognitive decline. APOE is
a lipidic transport protein produced mainly by astrocytes involved in the maintenance of brain lipid
levels. The effect that the €4 allele has upon APOE in astrocytes and cellular components
supporting myelination remains incompletely understood.

Methods: Here, we used antibodies against APOE and Olig2 to quantitate the number of
astrocytes and oligodendrocytes, respectively, in WM of the frontal cortex (FC). Myelin integrity
in WM was determined by optical density (OD) measurements of the luxol fast blue (LFB) stain
and myelin basic protein (MBP) immunoreactivity. FC tissue was obtained from APOE¢4 carriers
and non-carriers that died with an antemortem clinical diagnosis of no cognitive impairment (NCI),
mild cognitive impairment (MCI), and mild to moderate Alzheimer's disease (AD) from the Rush
Religious Orders Study.

Results: Qualitatively, APOE-labeled astrocytes were virtually absent in the WM of APOE¢€4 non-
carriers, in both NCI and MCI cases, but were slightly more abundant in AD. However, APOE-
labeled astrocytes were observed in APOEg4 carriers in all clinical groups, showing significantly
higher numbers in MCI compared to non-carriers. Olig2-positive cell numbers significantly
decreased in AD compared to NCI in carriers and non-carriers. A within group analysis revealed
significantly greater number of Olig2-positive in MCI non-carriers compared to carriers. MBP OD
values were significantly higher in MClI APOEg4 non-carriers compared to both NCI non-carriers
and MCI carriers. Like MBP, LFB OD values were significantly greater in MCI compared to NCI
among APOEg4 non-carriers. By contrast, APOEe4 carriers displayed higher LFB OD values in
NCI compared to AD, which were significantly lower than NCI non-carriers. LBF OD
measurements positively correlated with global cognition, visuospatial, and episodic memory
across groups. Additionally, MBP OD measures correlated with episodic memory and global
cognition in the MCI and AD groups.

Conclusions: The presence of APOE astrocytes in the WM of APOEe4 carriers suggests a defect
in the ability of these cells to transport APOE required by oligodendrocytes to maintain myelin
integrity. In summary, APOEg4 astrocytes in the WM are susceptible to degenerative changes in
APOE¢e4 carriers compared to non-carriers during the progression of the disease.
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COLLABORATING TO IDENTIFY AND REDUCE HIGH-RISK MEDICATION USE IN
GERIATRICS. Moyer D, Johnson K, Greiwe L, Patterson T. HonorHealth.

Background: Polypharmacy and high-risk medication use in the elderly can lead to avoidable
patient harm. Natural physiologic changes that occur with aging put older patients at risk for
adverse drug events from medications required for their medical problems. The complexity of our
current healthcare system, involvement of several prescribers in a patients’ care, along with
common ailments such as dementia, make it challenging for patients in this age group to keep
track of their medications and take them appropriately. In addition, many patients are taking
potentially dangerous over-the-counter medications along with their prescribed medications.
These things, combined with limited time during office visits to address elderly patients’ medical
co-morbidities, make it challenging for primary care physicians to spend time on a detailed
medication reconciliation process. Studies have shown that a multi-disciplinary approach to
medication reconciliation can lead to decreased use of inappropriate medications in the elderly.
Processes with a high degree of pharmacist or pharmacy staff involvement in medication
reconciliation have proven to be the most effective.

Methods: This was a quality improvement project completed in an ambulatory Geriatric practice.
Our AIM statement was to implement a collaborative medication reconciliation process with our
pharmacy team within one month and reach a target of 70% within 3 months of project initiation.
Additional goals of our project were to improve identification and decrease use of potentially
dangerous medications and to identify opportunities for deprescribing in patients 65 and older.
Our project was conducted in 2 PDSA cycles. Each cycle took place over a 6-week timeframe.
During the first cycle, our ambulatory pharmacy team reached out to patients scheduled with Dr.
Moyer and completed a medication reconciliation. They reviewed over the counter medications,
reviewed confusion about medications and doses, and identified the person managing
medications. A final medication list and note was compiled and sent to Dr. Moyer before the
scheduled visit. During the second PDSA cycle the same steps were completed as described
above. In addition, a clinical pharmacists identified Beers list medications, potential interactions,
opportunities for deprescribing, and any other considerations for Dr. Moyer review.

Results: Our team was successful at implementing a pharmacist-led medication reconciliation
process during the project timeframe. An average of 70% of our scheduled patients underwent
this process prior to their visit. A total of 22 patients had a medication reconciliation completed.
Out of those, 15 potential drug interactions were identified. There were 33 opportunities for
deprescribing, and 20 Beers list medications identified as well. In addition, the pharmacist was
able to address confusion over medications in multiple patients, find cost-saving opportunities,
and identify numerous over the counter medications that weren'’t previously on patient lists.

Conclusions: When Geriatricians have access to an ambulatory pharmacy team, this Ql project
design could serve as a model to implement a pharmacist-lead medication reconciliation process.
In addition, this project demonstrated that a pharmacist-led medication reconciliation process can
be a successful way to potentially improve prescribing practices in this vulnerable population.
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EXPLORING WHITE MATTER MICROSTRUCTURAL ALTERATIONS IN MILD COGNITIVE
IMPAIRMENT: A MULTIMODAL DIFFUSION MRI INVESTIGATION UTILIZING DIFFUSION
KURTOSIS AND FREE WATER IMAGING. Nelson MR, Keeling E, Stokes AM, Bergamino M.
Barrow Neurological Institute; Arizona State University; Arizona Alzheimer’s Consortium.

Background: Mild Cognitive Impairment (MCI) is a transitional phase between normal aging and
dementia, and early detection is crucial to prevent or slow the progression to dementia. Advanced
diffusion MRI (dMRI) techniques help identify early signs of axonal degeneration and myelin
breakdown in MCI. This study used the Alzheimer's Disease Neuroimaging Initiative (ADNI)
database to compare white matter microstructure in MCI and cognitively normal (CN) individuals.
The results demonstrated the effectiveness of multimodal advanced dMRI in detecting early
microstructural changes in MCI, providing insights into the neurobiological mechanisms of
cognitive decline.

Methods: The multi-shell dMRI datasets used in this study were obtained from the ADNI database
and acquired with a 3 Tesla Siemens Prisma scanner. The study cohort included 55 CN
participants (39 females; mean age = 76.1 years, SD = 7.0) and 46 MCI patients (16 females;
mean age = 74.2 years, SD = 7.6). Mini-Mental State Examination (MMSE) scores were also
available for all participants. Advanced dMRI analyses included the free water imaging (FWI)
multi-shell algorithm, diffusion kurtosis imaging (DKI), and the mean signal diffusion kurtosis
imaging (MSDKI). A Student’s t-test within a linear model evaluated voxel-based differences in
diffusion metrics between groups, adjusting for age, sex, normalized volume of white matter
hyperintensities (WMH), and average absolute motion. Voxel-based correlations between
diffusion metrics and MMSE scores were analyzed using the same covariates. Data analysis was
conducted using an in-house R script and Rstudio. The Threshold-Free Cluster Enhancement
(TFCE) method was applied to ensure robust clustering without arbitrary thresholding, and
multiple comparisons were controlled using a Family-Wise Error (FEW) correction with the
Benjamini-Hochberg procedure (FDR < 0.05). Effect sizes were quantified using Hedges’ g, with
|g] = 0.61 indicating a large effect for group differences, and Spearman’s correlation coefficients
|p| > 0.44 marking significant effects for correlations with MMSE.

Results: No significant differences in age were found between groups (Student's t-test: t = -1.162;
p = 0.248), but significant differences were observed in MMSE scores (Mann-Whitney U test: W
=1621; p=0.003). The MCI group had significantly higher free water levels in the corpus callosum
and right cerebellar peduncle, along with decreased kurtosis values in several white matter areas,
compared to the CN group. These results indicate neuroinflammatory responses and
microstructural disruptions in the MCI group. Additionally, negative correlations between MMSE
scores and free water levels in the MCI group underscore their potential as early biomarkers of
cognitive impairment.

Conclusions: This study examined the intricate relationship between diffusion metrics and
cognitive status in CN and MCI participants, revealing that white matter microstructural changes
through advanced diffusion imaging can serve as early indicators of cognitive impairment. These
findings indicate that multimodal diffusion MRI techniques offer new insights into the
neurobiological mechanisms of cognitive decline, highlighting the importance of advanced
imaging in early detection.
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EXPLORING NEUROGENOMIC DISORDERS THROUGH ORGANOID GENERATION.
Nicholson L, Mosqueda Crespo M, Kamzina A, Taquinod F, Beres S, Piras IS, Huentelman MJ.
Translational Genomics Research Institute; Arizona Alzheimer’s Consortium.

Background: Neurological disorders affecting healthy aging and cognitive quality are difficult to
model in vitro and are therefore inadequately diagnosed and treated. Traditional drug
development and clinical trial models are similarly impacted in these cases, suggesting a need
for a personalized approach. Organoids are self-organized, 3D cultures, and are derived from
iPSCs which can be differentiated to study an organ of choice. Brain-specific organoid generation
allows for reproducible and versatile modeling of neurodevelopmental processes and associated
disorders.

Methods: We successfully created patterned forebrain neural organoids differentiated from iPSCs
containing CRISPR-generated point mutations first identified in patients with rare childhood brain
disorders. Five mutated iPSC lines, and one wildtype control, were used to generate neural
organoids and investigate genotype-phenotype changes when compared to control organoids
over a 100-day period. Immunofluorescence, RT-gPCR, and single-cell sequencing was
performed to validate both the successful differentiation of different region-specific neuronal cell
types and confirm phenotypic differences related back to disease presentation.

Results: Immunofluorescence of sectioned organoids confirmed mature neuronal differentiation,
as well as region specific brain structures. Single cell sequencing confirmed mutation-specific
phenotypic changes in disease-specific targets. Additional organoid protocols have also been
optimized by our group for neuroinflammation study and age-related vascular study. Microglia
have successfully been introduced into iPSC generated neural organoids and characterized for
future immune-infiltration neurological studies. Additionally, blood vessel organoids have similarly
been optimized and validated using iPSCs containing genetic mutations associated with
neurovascular disorders and Alzheimer’s disease.

Conclusions: The optimization of neural, vascular, and immune organoid generation from iPSCs
that contain cognitive and age-related mutations represents a promising approach to studying
these diseases in vitro. Additionally, the high-throughput capability of organoid study while being
able to study genotype-phenotype differences in an environment that more closely resembles the
true microenvironment than current monolayer techniques allows for a personalized treatment
approach.
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EXAMINING HEALTH SCIENCES STUDENT ATTITUDES AND KNOWLEDGE OF THE
PRIMARY PROGRESSIVE APHASIA (PPA) SYNDROME: A PILOT SURVEY STUDY. Nickels
K, Abraham E, Kielar A. University of Arizona; Arizona Alzheimer’s Consortium.

Background: Primary progressive aphasia (PPA) is group of rare neurodegenerative syndromes
(affecting <200,000 people in the US) characterized by the progressive decline of language
function associated with cortical atrophy of the left-lateralized language network. Despite the
establishment of clinical, neuroimaging, and neuropathological diagnostic criteria, it has been
documented that individuals with PPA face challenges in the detection and management of their
conditions, including misdiagnosis. Prior research suggests that students pursuing medical
professions demonstrate poor knowledge of dementia in addition to an overall negative bias
toward older adults with dementia. To our knowledge, however, student attitudes and knowledge
of PPA have not been directly explored. In this study, we developed and distributed a survey to
examine current knowledge and attitudes about PPA among students at the University of Arizona
who plan to enter health or communication-based professions.

Methods: Previously validated aging and dementia scales were administered via a Qualtrics XM
survey along with new items developed for PPA assessed with Likert-style questions. Items for
PPA were divided into two scales: (1) the PPA Knowledge Scale (PPAKk), with “knowledge”
defined as factual awareness and familiarity with the symptoms of PPA and assessed with
true/false statements; and (2) the PPA Attitudes Scale (PPAa), with “attitude” divided into the
domains of cognitive, behavioral, and affective components. Three experts in PPA from the
University of Arizona provided written feedback on the initial set of PPA items. Survey items were
revised, and finalized PPAa and PPAk scales were established. The final questionnaire was
shared with faculty who taught courses in the University of Arizona Physiology and Speech,
Language and Hearing Science Departments for distribution to students.

Results: A total of 149 students at the University of Arizona responded to the Qualtrics survey.
Approximately 91% of respondents were undergraduate students (pre-health = 46%,
communication sciences = 29%, neither = 24%). We found a significant difference in PPAa scores
between the three tracks of study. Students in communication sciences had the highest PPAa
score average (85%), followed by students on the pre-health track (82%), indicating more positive
attitudes. Knowledge of PPA did not differ significantly across majors (avg. accuracy = 75%).
Scores on the PPAa scale correlated significantly with both attitudes towards aging and attitudes
towards dementia. Scores on the PPAK scale correlated significantly with scores for knowledge
of aging and knowledge of dementia. The attitudes towards PPA were predicted by attitudes
towards dementia and class level, while knowledge of PPA was significantly predicted by
knowledge of aging and attitudes towards PPA.

Conclusions: The results of this study provided initial evidence for the reliability and validity of the
PPAa and PPAK tools. Our pilot survey found that while attitudes toward PPA were generally
positive among students, communication science students had more positive attitudes. However,
knowledge was low in all student groups. Our future research plans to explore further validation
of the PPAa and PPAKk tools and investigate factors that contribute to knowledge of PPA among
students who intend to pursue medical professions, with the hope of improving outcomes for
individuals contending with progressive language loss.
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CORRELATION OF AUTONOMIC DYSFUNCTION WITH LEWY BODY PATHOLOGY. Noe KA
Surdyn M, Adler CH, Mehta SH, Lorenzini I, Walker JE, Theng Beh S, Arce RA, Qiji SH, Intorcia
AJ, Borja CI, Cline MP, Krupp AN, McHattie RD, Wermager ZR, Shull A, Mariner MR, Aslam S,
Tremblay C, Beach TG, Serrano GE. Banner Sun Health Research Institute; Mayo Clinic College
of Medicine.

Background: Parkinson’s Disease (PD) is the second most common neurodegenerative disease
after Alzheimer’s Disease (AD) (Parkinson’s Foundation, 2024). Visible symptoms of PD include
stiffness, tremors, and slowed body movements. However, nonmotor manifestations can begin
much earlier than those of motor dysfunction (Adler & Beach, 2016). To grade and analyze
autonomic dysfunction in PD, Visser, et al (2004) developed a self-reported questionnaire, the
Scales for Outcomes in Parkinson's Disease (SCOPA), which breaks down six domains in the
body: gastrointestinal, urinary, cardiovascular, thermoregulatory, pupillomotor, and sexual
functioning. In this study we analyzed data from the Brain and Body Donation Program (BBDP)
to see if autonomic dysfunction correlates only with Lewy body (LB) pathology in the brain or if
AD pathology might also predict autonomic dysfunction.

Methods: Participants enrolled in the Brain and Body Donation Program (BBDP) that came to
autopsy and had full pathological assessments were used for this study. Data was extracted from
the BBDP database from participants who answered the SCOPA questionnaire at least once
(n=790). The total SCOPA scores, domain summation, and individual questions were correlated
with LB and AD pathology scores, as well as basic demographics such as age at assessments
and years of neurological disease. Pathological data included pathology scores by brain regions,
summations of the scores, and staging of disease. All correlations and group analyses were done
using Graph Pad Prism.

Results: Gender did not seem to correlate with or directly affect autonomic dysfunction. LB
pathology showed more robust correlation with multiple autonomic dysfunction domains than AD
pathology. LB pathology in the substantia nigra correlated the most with different autonomic
domains and total scores. The autonomic manifestations with the highest correlation with the brain
LB pathology were salivation, constipation, strain, fainting, lightheadedness while standing, and
urine loss, all of which are commonly seen in PD patients. The temperature regulation category
and eye oversensitivity to light were least significant with AD pathology and LB distribution in the
brain regions.

Conclusions: Our results show that autonomic dysfunction has a higher correlation with LB
pathology than AD pathology. Pathology in the substantia nigra, which is responsible for
coordinating movement and muscle tone, was found to correlate the most with symptoms of
autonomic dysfunction. Furthermore, specific autonomic symptoms (i.e. salivation) are affected
more in PD patients than other cases.
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FRONTAL CORTEX SPLICING PROTEIN U1A AND TAU PATHOGENESIS IN DOWN
SYNDROME WITH AND WITHOUT ALZHEIMER’S TYPE DEMENTIA. Perez SE, Miguel JC,
Mufson EJ. Barrow Neurological Institute; Arizona Alzheimer’s Consortium.

Background: Down syndrome (DS) people have an increased risk of developing Alzheimer’s
disease (AD) type dementia and by age forty exhibit significant tau containing neurofibrillary
tangles (NFTs) and AR plaques. However, not everyone with DS develops dementia. We reported
that DS with dementia (DSD+) display a greater number of NFTs consisting of a more advanced
tau pathology compared to those without dementia (DSD-) in the frontal cortex (FC) suggesting
differences in tau pathobiology. Recent evidence suggests that alterations in the splicing protein
small nuclear ribonucleoprotein U1A play a role in tau pathogenesis in AD and DS.

Methods: We examined U1A nuclear protein levels, size and counts as well as phosphorylated
ATS8 tau, 3Rtau and 4Rtau containing neurons and amyloid plaque load in layers Il and V-VI in
the FC of demented (n=22) and non-demented (n=12) people with DS.

Results: We observed intense nuclear U1A immunostaining in layers Ill and VI in all DSD-, while
DSD+ cases also displayed pale immunostaining across layers. The number of intense U1A
stained nuclei was significantly greater in layer Il in DSD- compared to DSD+. By contrast, the
number of nuclei displaying weak U1A labeling was significantly increased in layer Ill in DSD+
compared to DSD-. In DSD+, optical density (OD) measurements of lightly immunoreactive U1A
nuclei were significantly reduced compared to more intensely reactive U1A labeled nuclei in layers
Il and V-VI. Nuclear area of lightly stained U1A was smaller than the more intensely
immunostained in layer lll in DSD+. Cytoplasmic mislocalized U1A reactivity had either a fine
granular or tangle-like appearance in DSD+ cases, which was similar in number between layers.
FC ATS8, 3Rtau and 4Rtau positive NFT counts were significantly higher in DSD+ than in DSD- in
layers Il and V-VI, while plaque load was unchanged between groups. Correlational analysis
revealed that weak nuclear U1A OD values, nuclear area, and counts were strongly associated
with AT8 and 3Rtau NFTs, but only with layer V-VI 4Rtau NFTs and layer Ill plaque load across
clinical groups. Mislocalized U1A tangles showed the strongest association with 4Rtau NFT
counts in both layers across groups. Similar changes in U1A measures and associations with
NFTs were not observed between intensely reactive nuclei across groups.

Conclusions: These findings suggest that FC U1A nuclear pathogenesis is greater and show a
stronger relationship with tau than plaque pathology which contributes to the onset of dementia
in DS.
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IDENTIFICATION OF CANDIDATE RNA BLOOD BIOMARKERS IN ALZHEIMER’S DISEASE
BY PSEUDOTIME ANALYSIS. Piras IS, Song S, Naymik M, Ecca F, Huentelman MJ.
Translational Genomics Research Institute; Arizona Alzheimer’s Consortium.

Background: The goal of this study is to identify RNA blood biomarkers capable of predicting
Alzheimer’s Disease (AD) onset. The development of blood biomarkers would enhance the ability
to screen for AD and monitor its progression. Additionally, these biomarkers would help identify
prodromal stages of AD, facilitating more efficient treatment and timely inclusion of patients in
clinical trials. Current validated AD biomarkers include: Amyloid-beta and tau positron emission
tomography (PET), ratio of 1-42 and 1-40 amyloid-beta peptides in cerebrospinal fluid (CSF), and
concentration of total tau and phosphorylated tau in CSF. However, these procedures are
invasive, expensive and time-consuming.

Methods: In this study we applied pseudotime analysis, a machine learning-based algorithm
designed to extract latent temporal information from cross-sectional expression profiling data. The
samples are ordered according to a molecular progression that correlates with the disease
severity. The datasets analyzed included blood transcriptomic profiling from the AddNeuroMed
cohort, available on Gene Expression Omnibus (GEO) (GSE63060 and GSE63061; n =717 AD
and controls (CTL)). Post-mortem brains transcriptomic profiling from eight brain regions from the
Accelerated Medicine Partnership-AD (AMP-AD, RNA harmonization study; #syn21241740; brain
regions: ACC, DLPFC, FP, IFG, PCC, PHG, STG and TCX; n = 878 AD and CTL donors) were
used to assess the association of candidate biomarkers with pseudotime, neuropathological and
clinical variables. These data are part of the Mayo, Mount Sinai and ROSMAP studies.

Results: We first extracted the pseudotime trajectories using the DDRTree method from two
independent blood RNA profiling datasets from the AddNeuroMed cohort, using a number of
components to include 95% of the variance. We identified a significant association of pseudotime
with the clinical diagnosis in both GSE63060 and GSE63061 datasets (Wilcoxon Rank Sum
Statistic: P < 5.3E-05). We detected 3,704 genes associated with pseudotime in both datasets,
and following the same log2 FC direction (|r| >= 0.4; Benjamini and Hochberg (BH) adj-p < 0.05).
Next, we conducted pseudotime analysis on the post-mortem brain, extracting the trajectories
using the phenoPath method. We correlated the pseudotime with clinical and neuropathological
variables (Clinical Dementia Rating, Braak stage, disease status, and amyloid plaque density),
identifying significant associations in 83.8% of the variable/pseudotime comparisons. Then, we
identified 866 genes significantly correlated with pseudotime, with concordant directions across
all eight brain regions (|r| >= 0.4; Benjamini and Hochberg (BH) adj-p < 0.05). These 866 genes
were used to validate the results found in the blood data (AddNeuroMed cohort), and after cross-
referencing the results we identified an overlap of 112 genes significantly associated in both blood
and post-mortem brains (|r] >= 0.4; BH adj-p < 0.05). These 112 genes showed a correlation with
pseudotime in both blood and across 8 brain regions, also correlating with the clinical diagnosis
and neuropathology.

Conclusions: In conclusions, our results highlighted a set of genes that might represent top
candidates for further validation in longitudinal cohorts to predict the AD onset. These results are
relevant as the current validated AD biomarkers are invasive, expensive and time consuming.
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CELLULAR AND MOLECULAR PHENOTYPES OF DEMENTIA WITH LEWY BODIES
VERSUS PARKINSON’S DISEASE WITH DEMENTIA. Preller K, Antone J, Alsop E, Gittings L,
Song S, Beach T, Serrano GE, Pirrotte P, Piras IS, Van Keuren-Jensen K, Sattler R. Barrow
Neurological Institute; Translational Genomics Research Institute; Banner Sun Health Research
Institute; Arizona Alzheimer’s Consortium.

Background: Lewy Body Dementia (LBD) serves as an umbrella term for Dementia with Lewy
Bodies (DLB) and Parkinson’s Disease Dementia (PDD). While not much is known about the
differences in mechanisms of disease pathogenesis, these diseases present with similar
symptoms that differ mostly in their onset. PDD has motor symptoms that manifest a year before
any cognitive impairment, while DLB patients have cognitive impairment and hallucinations before
the onset of motor symptoms. This strongly suggests that there are cellular and molecular
differences during disease progression which could be utilized to appropriately diagnose and treat
both disorders.

Methods: To cellularly and molecularly define LDB, we applied two human model systems: (1)
patient-derived induced pluripotent stem cells (iPSCs) differentiated into cortical forebrain
neurons (iPSC-CN), and (2) postmortem DLB and PDD brain tissue samples. For the latter, brain
tissue sections from the middle temporal gyrus (MTG) and/or middle frontal gyrus (MFG) (6 PDD,
6 DLB, 6 non-neurological controls (NC), total of 24 samples) were processed for snRNA
sequencing (snRNAseq), followed by comparative bioinformatics analyses of differentially
expressed genes (DEGs) between the three experimental groups. iPSC-CN (4 DLB; 4 NC) were
differentiated and examined for the temporal progression of cellular and molecular alterations
using ICC, gPCR, and ELISA. In addition, temporal proteomic and transcriptomic signatures were
obtained.

Results: Using 10xGenomics snRNAseq, we obtained, after quality controls and filtering using
scanpy, a total of 188,770 cells. These cells were clustered using UMAP dimensionality reduction,
which resulted in 19 clusters at a resolution of 0.3. Using canonical markers for broad
classification, we identified the major cell types as follows: oligodendrocytes (42.0%), excitatory
neurons (ExN; 27.9%), inhibitory neurons (InN; 11.2%), astrocytes (8.9%), microglia (5.5%),
oligodendrocytes precursor cells (4.1%) and endothelial cells (0.3%). Differential expression
analysis in MTG revealed the largest dysregulation in excitatory and inhibitory neurons in both
PDD and DLB compared to the CTL, with the majority of genes underexpressed in the disease
group. We detected several differentially expressed genes (DEGs) in all other cell types, mostly
overexpressed in the disease group. The top DEGs in the DLB vs CTL comparison were
TMEMS59L, CNTNAPS, underexpressed in ExN and InN, respectively. The top DEGS in PDD vs
CTL comparison were GOLT1B (underexpressed ExN), CADM2 (overexpressed InN), and
NRXNS3 (underexpressed in oligodendrocytes). In addition to the brain tissue analyses, we have
successfully differentiated iPSC-CNs and harvested cell lysates at three different maturation time
points for multi-omics analyses. Furthermore, we evaluated temporal occurrence of alpha-
synuclein proteinopathy in addition to tau and amyloid pathology-associated cellular and
molecular changes.

Conclusions: These studies reveal for the first time snRNA seq data from PDD vs LBD
postmortem brain tissue. We further generated novel temporal multi-omics data sets from LBD
iPSC-CNs, in addition to dementia and PD-associated cellular proteinopathies.
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OPTIMIZING COMPOSITE PET MEASUREMENTS FOR TRACKING LONGITUDINAL TAU
ACCUMULATION. Protas HD, Ghisays V, Luo J, Sohankar J, Lee W, Devadas V, Chen K,
Reiman EM, Su Y. Banner Alzheimer’s Institute; Arizona Alzheimer’s Consortium; University of
Arizona; Translational Genomics Research Institute; Arizona State University.

Background: Tangle burden, one of the hallmarks of Alzheimer's Disease, is thought to
accumulate and spread throughout the brain in a distinctive pattern starting from the entorhinal
cortex following Braak stages as characterized in neuropathological studies. Longitudinal tau PET
allows us to investigate in vi