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Welcome

Dear ISMND 2022 participants,
The International Society for Molecular Neurodegeneration (ISMND) is
welcoming you to our exciting hybrid meeting ISMND 2022 in historical
Athens, Greece, or from a location of your choice.
We are thrilled that you join us to discuss recent groundbreaking science
to further our understanding of the molecular mechanisms underlying
neurodegenerative diseases to inform advanced diagnosis and innovative
therapy. ISMND 2022 offers great opportunities for scientists in the field of
molecular neurodegeneration to attend invited talks by leading experts in
the field, short-talks selected from submitted abstracts, as well as vibrant
poster presentations either onsite or virtually.
Accumulating evidence including recent cutting-edge discoveries propose
both disease-specific and disease-overlapping roles of glial cells in the
pathophysiology of neurodegenerative diseases. Furthermore, regulation
and function of the cerebrovasculature, blood-flow, and the integrity of
the blood-brain-barrier are frequently affected in neurodegenerative
conditions. With the conference theme Glial and Vascular Contributions
to Neurodegenerative Diseases, the ISMND 2022 program addresses
scientific progress in elucidating important non-neuronal pathological
mechanisms implicated in the development and progression of various
neurodegenerative diseases including Alzheimer’s disease and related
disorders.
ISMND 2022, organized by ISMND and Molecular Neurodegeneration
together with ISMND partner and main sponsor BrightFocus Foundation,
provides ample opportunities to learn, network, create, and nourish scientific
collaborations.
We wish you a productive and stimulating conference.
Yours sincerely,
The ISMND 2022 Organizing Committee
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Organizing &
Scientific Committee
Members of the Organizing and Scientific Committee

Henrietta M Nielsen
Stockholm University,
Sweden

Huaxi Xu

Chongqing Medical
University, China

Hui Zheng

Guojun Bu

Hongmei Li

Baylor College
of Medicine, USA

Molecular
Neurodegeneration,
USA

Mayo Clinic Florida,
USA

Robert Vassar

Sharyn Rossi

Diane Bovenkamp

Northwestern University
Medical School, USA

BrightFocus
Foundation, USA

BrightFocus
Foundation, USA

Local Organizers

Christina Dalla

Medical School, National
& Kapodistrian
University of Athens, Greece
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Ioannis Sotiropoulos

Institute of Biosciences &
Applications NCSR
“Demokritos”, Greece

Organizer
& Supporting
Societies
The International Society for
Molecular Neurodegeneration (ISMND)
The International Society for Molecular Neurodegeneration (ISMND) was founded
in 2021 with the primary aim to encourage sound scientific advancement, and to
effectively foster and inspire new and creative innovations to further accelerating
scientific discoveries specifically in the neurodegenerative disease spectrum. By
creating a multidisciplinary global platform for researchers from all different facets
and levels of scientific disciplines to more readily connect and interact, ISMND strives
to enable cutting-edge research and efforts to translate scientific findings into safe
and effective therapies, specifically in the area of neurodegenerative diseases.
For more information please visit: https://www.ismnd.org

ISMND 2022 is the first meeting in the former International Conference on Molecular
Neurodegeneration (ICMN) series to be organized by ISMND and MN together with
the partner organization BrightFocus Foundation, the main sponsor of ISMND.
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• Founded by Drs. Guojun Bu and Huaxi Xu in 2006
• The scope encompasses all aspects of neurodegeneration
research emphasizing molecular and cellular mechanisms
• High quality, high standard journal, emphasizing scientific rigor
• No.1 Open-Access Neuroscience Journal since 2013
• 2021 impact factor 18.879
• Open for submissions including but not limited to researches on
AD, PD, ALS, FTD, and age-related vision diseases such as
glaucoma and macular degeneration

Founding Editors & Editors-in-Chief

Dr. Guojun Bu

Official Journal of

Dr. Huaxi Xu

Other MN Editorial Board Members:
Senior Editors
Hongmei Li, Mayo Clinic, USA
Henrietta M Nielsen, Stockholm
University, Sweden
Hui (Iris) Zhang, Thomas Jefferson
University, USA
Managing Editor
Lucy Job, Mayo Clinic, USA
Associate Editors
Abbot F Clark, University of North Texas
Health Science Center, USA
Mark R Cookson, National Institutes of
Health, USA
Ted Dawson, The John Hopkin's
University School of Medicine, USA
Adriana Di Polo, University of Montreal,
Canada
Steven Estus, University of
Kentucky, USA
Sam Gandy, Mount Sinai School of
Medicine, USA
Todd E Golde, University of Florida, USA
David Holtzman, Washington University
School of Medicine, USA
Edward Koo, University of California,
San Diego, USA
Wilfried Rossoll, Mayo Clinic, USA
Owen Ross, Mayo Clinic, USA
Gopal Thinakaran, University of South
Florida, USA
Robert Vassar, Northwestern University
Medical School, USA
Philip C. Wong, The Johns Hopkins
University School of Medicine, USA
William Yang, David Geffen School of
Medicine at UCLA, USA
Hui Zheng, Baylor College of Medicine,
USA
Editorial Board
Wei Cao, Baylor College of Medicine,
USA
Don Cleveland, University of California
San Diego, USA

Bart De Strooper, K.U. Leuven
University, Belgium
Dennis W Dickson, Mayo Clinic, USA
Charles Glabe, University of California,
Irvine, USA
Alison Goate, Icahn School of Medicine,
USA
Cheng-Xin Gong, New York State
Institute for Basic Research, USA
Michael Heckman, Mayo Clinic, USA
Myriam Heiman, Massachusetts Institute
of Technology, USA
Bradley Hyman, Massachusetts General
Hospital, USA
Takeshi Iwatsubo, University of Tokyo,
Japan
Mathias Jucker, University of Tubingen,
Germany
Jungsu Kim, Indiana University, USA
Seung Hyun Kim, Hanyang University,
South Korea
Mary Jo LaDu, University of Illinois at
Chicago, USA
Francesca-Fang Liao, University of
Tennessee, USA
Stefan Lichtenthaler, Technische
Universität München, Germany
María Paz Marzolo, Pontificia
Universidad Católica de Chile, Chile
Colin Masters, The University of
Melbourne, Australia
Pamela J McLean, Mayo Clinic, USA
Junmin Peng, St Jude Children's
Research Hospital, USA
Leonard Petrucelli, Mayo Clinic, USA
Jie Shen, Harvard Medical School, USA
Sangram Sisodia, University of
Chicago, USA
Rudolph Tanzi, Massachusetts General
Hospital East, USA
Marcel M Verbeek, Radboud University
Nijmegen Medical Centre, The
Netherlands
Tony Wyss-Coray, Stanford
University, USA

International Society for Molecular
Neurodegeneration (ISMND.ORG)
About Us
The International Society for Molecular Neurodegeneration (ISMND) is a
nonprofit organization, which promotes innovative ways for people around the world
to interact and stay connected.
We are the only society specifically focused on the field of neurodegenerative
diseases.
Our goal is to create a multidisciplinary global platform for scientists, physicians,
trainees, and the public from different facets and scientific disciplines.
We want to connect investigators, share scientific discoveries, while helping with
training the next generation of scientists.
We want to cultivate an inclusive and diverse place for all like minds to share creative
ideas and experiences.
We sincerely hope that you will join our community and find this platform as a source
of inspiration and help in advancing science and finding cures for brain and eye
diseases.

Member Benefits
•
•
•

One-on-one mentoring •
Meet editors of MN
•
Access to workshops •

Exclusive webinars
Seminar series
Networking

Join Us Today

•
•

Job postings
And more!

Conference Series
❖ ISMND 2022, Athens, Greece
❖ ICMN2018, Stockholm, Sweden
❖ ICMN2016, Seoul, South Korea
❖ ICMN2013, Cannes, France

Use code: Greece2022
Get $25 discount on 1-year and
$50 discount on 2-year membership

❖ ICMN2011, Shanghai, China
❖ ICMN2009, Xiamen, China

International Society for Molecular
Neurodegeneration (ISMND.ORG)

Diversity & Inclusion

Follow Us in Social Media

We are dedicated to including
everyone!

https://www.linkedin.com/company/ismnd/
@ISMND1
_ismnd_
ismnd.org

We offer conference fellowships for
the underrepresented.

We will offer training opportunities
for D&I.
Membership Options
Professional
Membership

Associate
Membership

Student
Membership

$250.00*

$150.00*

$100.00*

Scientists,
physicians, or other
professionals with an MD
or PhD degree

Post-doctoral
fellows, medical
residences,
lab technicians

Students
enrolled in accredited
training programs and/or
medical schools

*yearly membership fee – One or two year membership available

Our society works for you!
Tell us how to help you advance your science and career

General
Information
ABOUT THE VENUE

SCIENTIFIC
PROGRAM SESSIONS
For the needs of a smooth flow
of the scientific program, it is
kindly requested that:
•
Speakers limit their lecture
within the predetermined
duration.
•
Chairpersons adhere to the
time frame of the session they
are chairing, ensuring the
necessary time for discussion,
and encouraging questions
from the audience.

19-25 Parthenonos str., 11742, Athens, Greece
Divani Palace Acropolis is located just steps away
from the Acropolis and the old town of Plaka, just
a short walk from the constitution square as well
as all the major cultural points. A unique feature
of the Divani Palace Acropolis hotel is the ancient
ruins of Themistocles wall, discovered in the
foundations during construction and tastefully
incorporated in the hotel's architectural design.
There is easy access from the airport and the city
centre to Divani Palace Acropolis hotel.
From the airport take the metro line 3 (blue line),
which runs every 30 minutes towards the city
centre. The trip lasts approximately 50 minutes.
Upon reaching Syntagma metro station, change
to metro line 2 (red line) heading towards Elliniko.
Hop off at the next station - “Acropolis”, which is
within 500 meters walk.
From the city center (Syntagma Square) take the
metro line 2 (red line) towards Elliniko. Hop off at
the next station - “Acropolis”, which is within 500
meters walk from the Hotel.

MEETING ROOMS & AREAS
Main Meeting Room Erechthion
Parallel Meeting Room Themistocles
Exhibition & Poster Area Aristotelis B
ISMND 2022 Secretariat New Lobby Area
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PROGRAM CHANGES
AND ANNOUNCEMENTS
Last-minute changes to the
program (after printing of the
program & abstracts book)
will be announced during
the sessions and printed (if
possible) as an addition to
the program & abstracts book.
Updates and messages will be
announced during the sessions.

SPEAKERS' PREVIEW DESK
All speakers are kindly requested
to have their presentations
available in electronic format
(USB sticks). The use of personal
computers and tablets is not
allowed.
All
presentations
should be delivered at least
two (2) hours before the start
of the session to the authorized
personnel
that
staffs
the
speakers preview desk, which
will be located at the congress
venue for the whole duration of
the congress.

POSTER PRESENTATIONS
Posters will be presented in two sessions (I and II).
Presenting authors are asked to be present at their
posters during the scheduled poster sessions.
All posters will be displayed in the Poster Area located
at Aristotelis B.
Mounting
date and time
Take-down
date and time

Monday, 10 October 2022
10.00am – 17.00pm
Wednesday, 12 October 2022
09.00am – 13.00pm

FELLOWSHIP TRAVEL AWARDS
Travel fellowships awarded by ISMND and BrightFocus
Foundation, ISMND partner and main sponsor, have
been announced on the ISMND 2022 website www.
ismnd2022.com. Awardees will be presented during
the closing remarks on October 12, 2022

SECRETARIAT OPERATING HOURS
The ISMND 2022 secretariat is operating in the congress
hotel according to the following time schedule for the
provision of support to participants and speakers, as
well as for accommodation and transfer issues.
Monday, 10 October 2022................ 08.00–19.30
Tuesday, 11 October 2022................ 08.00–19.00
Wednesday, 12 October 2022...... 08.00–14.00

ON-SITE REGISTRATION FEES
Full participant...................................................... 700,00€
One-day full participant.............................. 250,00€
Trainee participant*........................................ 300,00€
One-day trainee participant*................ 120,00€
Above rates do not include VAT 24%
*Trainee participant (student/trainee within 5 yrs of PhD graduation)

Full Registration Fees include:
• Admission to all scientific, oral & poster sessions &
Commercial Exhibition
• Congress material
• Coffee Breaks, Light lunches &
Welcome Reception
One Day Registration Fees include:
• Admission to all scientific, oral & poster sessions &
Commercial Exhibition
• Congress material
• Coffee Breaks, Light lunch of that day
Welcome Reception attendance is not included in the
one day registration fees - delegates wishing to participate
need to pay additional fee for this social event.

CONGRESS MATERIAL
Badges
and
congress
material will be provided to
all registered participants
by
the
ISMND
2022
secretariat.
ISMND 2022 badges are
mandatory for admission
and access to the meeting
hall and exhibition, as well
as all congress functions.
Please wear your badge
visibly at all times.

OFFICIAL LANGUAGE
The official language of the
ISMND 2022 is English.
No interpretation will be
provided.

SMOKING POLICY
Smoking is not allowed at
the Hotel; the ISMND 2022
is a non-smoking event!

INTERNET ACCESS
Complimentary WIFI is available
at the congress areas.
WIFI Name:
Acropolis Conference
Password:
31313131

SOCIAL MEDIA
Please use

#ISMND2022
when posting about ISMND
2022 on social media.
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General Information
COVID-19
The ISMND 2022 takes place in full compliance with the current health protocols for the
organization of conferences set by all component authorities. In this respect, all necessary
guidelines regarding safety distances and maximum space capacity will be followed. For
that reason, all participants are kindly requested to wear a face mask in all meeting rooms
and indoor areas. A 5-piece face mask kit will be included in the congress bag. Face masks
will also be available from the ISMND 2022 Secretariat Desk.
ISMND 2022 participants who develop cold symptoms during the meeting are kindly
requested to get tested for COVID19 and not to attend ISMND 2022 in person.
Moreover, please note that all pharmacies in Athens can perform a rapid test. Participants
who need to present a negative PCR or rapid antigen test at the airport upon their departure
(in case this is a prerequisite by the country of destination) are kindly requested to contact
one of the following diagnostic centers, which are located close to the city center. An
appointment by phone or e-mail is required.

AFFIDEA

www.affidea.com

BIOIATRIKI

HealthCare Group

www.bioiatriki.gr

LIABILITY & INSURANCE

USEFUL PHONE NUMBERS

The Organizers accept no liability for any
personal injury, loss or damage of property or
additional expenses incurred to conference
participants either during the congress
or as result of delays, strikes or any other
circumstances. Participants are requested to
make their own arrangements with respect to
health and travel insurance.

Medical Emergencies................. 161
Police............................................ 100
Radio taxi Asteras........................ 18288
Radio taxi Hellas.......................... 18180

Social Activities
WELCOME RECEPTION

Date: Monday October 10, 2022
Time: 18.00pm – 19.30pm
Location: Poster Area (Aristotelis B)
The welcome reception will take place in parallel with Poster Session I, thus allowing
delegates to mingle and interact with their peers while exploring the posters. A variety
of food and drinks will be served.
Participants and guests (as capacity allows) registered only for one-day attendance
and wishing to attend the Welcome Reception can purchase a ticket at the cost of
55€ per person.
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PROGRAM AT–A–GLANCE
MONDAY, 10 OCTOBER

08:30
08:45

WELCOME REMARKS
ISMND 2022
Organizing Committee
and BrightFocus
Foundation

TUESDAY, 11 OCTOBER

WEDNESDAY, 12 OCTOBER

08:30
09:50

SESSION IV
Eyeing on the Glia
and Vasculature
in Neurodegeneration

08:30
10:10

SESSION VII
Pathogenic
Mechanisms of
Neurodegeneration (II)

09:50
10:20

COFFEE BREAK/
EXHIBITS

10:10
10:40

COFFEE BREAK/
EXHIBITS

10:20
12:00

SESSION V
Genetic/Genomic
Mechanisms
of Neurodegeneration

10:40
12:20

SESSION VIII
From Mechanisms
to Therapies

12:00
13:30

LUNCH BREAK/
EXHIBITS

12:20
12:30

2022 BrightFocus
Alzheimer’s Disease
Research Awards

12:30
12:50

TRAVEL AND DIVERSITY
AWARD CEREMONY

12:50
13:15

TALK / POSTER
AWARDS &
CLOSING REMARKS

08:45
10:25

SESSION I
Glial Contributions
to Neurodegeneration
from Clinical &
Neuropathological
Perspectives

10:25
10:50

COFFEE BREAK/
EXHIBITS

10:50
12:30

SESSION II
Glial Mechanisms of
Neurodegeneration

13:30
15:10

SESSION VI
Pathogenic
Mechanisms of
Neurodegeneration (I)

12:30
14:00

LUNCH BREAK/
EXHIBITS

15:10
15:40

COFFEE BREAK/
EXHIBITS

14:00
15:20

SESSION III
Role of Apoe in
Neurodegeneration

15:40
16:40

SHORT TALK III

15:20
15:50

COFFEE BREAK/
EXHIBITS

16:40
17:40

15:50
16:50

SHORT TALK I
BrightFocus Foundation
Early Career Investigator
Session

PANEL DISCUSSION
Glial and Vascular
Contributions
to Neurodegeneration

17:40
19:00

POSTER SESSION 2

16:50
17:00

BREAK

17:00
18:00

SHORT TALK II

18:00
19:30

POSTER SESSION 1 &
WELCOME RECEPTION
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Day 1, Monday, October 10

08:30 – 08:45

WELCOME REMARKS

08:45 – 10:25

Session I: GLIAL CONTRIBUTIONS TO NEURODEGENERATION FROM CLINICAL AND
NEUROPATHOLOGICAL PERSPECTIVES
Chair: Guojun Bu, Molecular Neurodegeneration, USA

VIRTUAL
VIRTUAL

ISMND 2022 Organizing Committee and BrightFocus Foundation

08:45 – 09:05

Microglia activation in Alzheimer’s disease from a neuropathological
perspective
Jeroen Hoozemans, Amsterdam UMC, The Netherlands

09:05 – 09:25

Neuropathologic spectrum of neuroglial tauopathies
Dennis Dickson, Mayo Clinic Florida, USA

09:25 – 09:45

Multimodal molecular imaging to investigate neurodegenerative diseases
Agneta Nordberg, Karolinska Institutet, Sweden

09:45 – 10:05

Identification and validation of pathways and clinical biomarkers for
the three major dementias by an optimised CSF and blood proteomics
workflow
Charlotte Teunissen, Amsterdam UMC, The Netherlands

10:05 – 10:25

Neuronal basis of sleep disturbances in neurodegenerative diseases:
clinical, diagnostic and therapeutic implications
Lea Grinberg, University of California San Francisco, USA

10:25 – 10:50

COFFEE BREAK/EXHIBITS

10:50 – 12:30

Session II: GLIAL MECHANISMS OF NEURODEGENERATION
Chair: Robert Vassar, Northwestern University, USA
10:50 – 11:10

Lysosomal regulation of glial function and immune activation
Hui Zheng, Baylor College of Medicine, USA

11:10 – 11:30

Reactive astrocytes as the cause of Alzheimer’s disease
Justin Lee, Institute for Basic Science, South Korea

11:30 – 11:50

Targeting maladaptive immune response for AD and tauopathy
Li Gan, Weill Cornell School of Medicine, USA

11:50 – 12:10

Target BACE1 inhibition in glial cells for AD
Riqiang Yan, University of Connecticut School of Medicine, USA

12:10 – 12:30

Plasticity and dynamics of brain macrophages: from homeostasis to
disease and back
Kiavash Movahedi, Vrije Universiteit Brussels, Belgium

12:30 – 14:00

LUNCH BREAK/EXHIBITS

14:00 - 15:20

Session III: ROLE of APOE IN NEURODEGENERATION
Chair: Riqiang Yan, University of Connecticut School of Medicine, USA
14:00 - 14:20

ApoE in AD: Lessons from common and rare variants
Guojun Bu, Molecular Neurodegeneration, USA

14:20 - 14:40

Role of APOE, microglia, and the immune response in tau mediated
neurodegeneration
David Holtzman, Washington University in St Louis, USA

14:40 – 15:00

Translational lessons on apoE
Henrietta Nielsen, Stockholm University, Sweden

15:00 - 15:20

Lipoprotein inflammatory pathways that influence neurodegenerative
pathology
John Fryer, Mayo Clinic Arizona, USA

14 • ISMND 2022

10-12

October

Glial and vascular contributions
to neurodegenerative diseases

Day 1, Monday, October 10

2022

Divani
Acropolis
Athens
Greece

SCIENTIFIC PROGRAM

15:20 – 15:50

COFFEE BREAK / EXHIBITS

15:50 – 16:50

SHORT TALK I: BrightFocus Foundation Early Career Investigator Session
Chair: Sharyn Rossi, BrightFocus Foundation, USA

OP01

VIRTUAL

OP02

OP03

OP04

TREM2-independent microgliosis promotes tau-mediated neurodegeneration in the
presence of ApoE4, Maud Gratuze, Washington University School of Medicine, USA
Hyperactive somatostatin interneurons near amyloid plaque and cell-type-specific
firing deficits in a mouse model of Alzheimer’s disease, Moustafa Algamal,
Massachusetts General Hospital & Harvard Medical School, USA
Sex chromosomes and gonads exert differential effects on neuroinflammation in an Alzheimer’s
disease mouse model, Erin Reed-Geaghan, Northeast Ohio Medical University, USA
Unbiased classification of the human brain proteome resolves distinct clinical and
pathophysiological subtypes of cognitive impairment, Lenora Higginbotham,
Emory University School of Medicine, USA

OP05

Anxiety associates with cerebral hyperperfusion in preclinical Alzheimer disease,
Arjun Masurkar, NYU School Of Medicine, USA

OP06

The 677C>T variant in methylenetetrahydrofolate reductase causes morphological and
functional cerebrovascular deficits in mice, Alaina Reagan, The Jackson Laboratory, USA

OP07

Understanding the impact of midlife cardiovascular risk factors & subclinical
atherosclerosis on brain´s health: a role on Alzheimer's pathology, Marta Cortes-Canteli,
Centro Nacional De Investigaciones Cardiovasculares & Instituto De Investigacion
Sanitaria Fundacion Jimenez Diaz, Spain

16:50 – 17:00

BREAK

17:00 – 18:00

SHORT TALK II
Chair: Hongmei Li, Mayo Clinic Florida, USA

VIRTUAL

VIRTUAL

OP08

Large-scale multi-omic analyses in CSF identified several causal and druggable targets
for Alzheimer’s disease, Carlos Cruchaga, Washington University in St. Louis, USA

OP09

Lysosomal signaling in microglia and Alzheimer’s disease, Harini Iyer, Stanford University, USA

OP10

OP11

OP12

OP13

18:00 – 19:30

Regulation of inflammasome activation in human microglia by Inositol Polyphosphate-5Phosphatase D (INPP5D/SHIP1), Tracy L. Young-Pearse, Brigham and Women's Hospital
and Harvard Medical School, USA
Canonical amyloid-β (Aβ) and tau pathologies regulate disease stage-specific microglia
subtypes in AD, Tong Li, Johns Hopkins University School of Medicine, USA
Human iPSC-derived 3D tissue models to investigate glial and vascular contributions
to neurodegenerative and neurovascular diseases, Dominik Paquet, Institute for Stroke
and Dementia Research (ISD), University Hospital & Munich Cluster for Systems Neurology
(SyNergy), Germany
Characterization of amyloid-beta protofibrils in Alzheimer’s disease brain and unique
binding properties of lecanemab, Lars Lannfelt, BioArctic, Sweden
POSTER SESSION 1 and WELCOME RECEPTION
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Day 2, Tuesday, October 11, 2022

Session IV: EYEING ON THE GLIA AND VASCULATURE IN NEURODEGENERATION
Chair: Hui Zheng, Baylor College of Medicine, USA
08:30 - 08:50 Inter-pericyte tunnelling nanotubes: at the heart of neurovascular
dysfunction in neurodegenerative diseases
Adriana Di Polo, University of Montreal, Canada
08:50 - 09:10 Opposite effects of APOE4 in AD and glaucoma
Oleg Butovsky, Harvard Medical School, Brigham and Women's Hospital, USA
09:10 - 09:30 Meningeal lymphatic vasculature and apoE: a key pas de deux in AD?
Sandro Da Mesquita, Mayo Clinic Florida, USA
09:30 - 09:50 Apolipoproteins in vasculature and Alzheimer’s disease
Cheryl Wellington, University of British Columbia, Canada

09:50 - 10:20

COFFEE BREAK/EXHIBITS

10:20 - 12:00

Session V: GENETIC/GENOMIC MECHANISMS OF NEURODEGENERATION
Chair: Henrietta Nielsen, Stockholm University, Sweden
10:20 - 10:40 Genetic and functional validation of AD risk genes implicates efferocytosis
Alison Goate, Icahn School of Medicine at Mount Sinai, USA
10:40 - 11:00 Molecular subtypes of Alzheimer’s disease
Bin Zhang, Icahn School of Medicine at Mount Sinai, USA
11:00 - 11:20 Unravelling Alzheimer’s genetics to identify pharmacological targets
Steve Estus, University of Kentucky, USA
11:20 - 11:40 Genetic analysis of striatum-selective pathogenesis in Huntington’s disease
William Yang, University of California Los Angeles, USA
11:40 - 12:00 Genetic analyses identify microglial contributions to Parkinson’s disease
Mark Cookson, National Institutes of Health, USA

12:00 - 13:30

LUNCH BREAK/EXHIBITS

13:30 - 15:10

Session VI: PATHOGENIC MECHANISMS OF NEURODEGENERATION (I)
Chair: Yueming Li, Memorial Sloan Kettering Cancer Center, USA

VIRTUAL

13:30 - 13:50 Pathogenic role of ANXA11 variants in ALS- FTD spectrum
Seung Hyum Kim, Hanyang University, South Korea

VIRTUAL

13:50 - 14:10 Molecular approaches to tackle Parkinson’s disease
Ted Dawson, Johns Hopkins University, USA
14:10 - 14:30 Cell-autonomous and non-cell-automonous roles of BIN1 in
neuroinflammation and tau pathology
Gopal Thinakaran, USF Morsani College of Medicine, USA
14:30 - 14:50 Harnessing iPSC-microglia to deliver therapeutic proteins to the brain
Mathew Blurton - Jones, University of California Irvine, USA

VIRTUAL

15:10 - 15:40

14:50 - 15:10 Single-cell dissection of the human brain vasculature in health and
Huntington’s disease
Myriam Heiman, Massachusetts Institute of Technology, USA

COFFEE BREAK / EXHIBITS
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Day 2, Tuesday, October 11, 2022
15:40 – 16:40

VIRTUAL

Divani
Acropolis
Athens
Greece

SCIENTIFIC PROGRAM

SHORT TALK III
Chair: Hui (Iris) Zhang, Thomas Jefferson University, USA

OP14

The Parkinson’s disease-associated mutation LRRK2-G2019S alters astrocyte differentiation
dynamics and induces senescence in midbrain organoids, Silvia Bolognin,
University Of Luxembourg, Luxembourg

OP15

TREM2 mediates microglial neuroprotection against TDP-43 neurodegeneration,
Long-Jun Wu, Mayo Clinic Minnesota, USA

OP16

Cerebrospinal fluid immunity in aging and neurodegenerative disease, David Gate,
Northwestern University, USA

OP17

Senescent-like human primary neurons undergo selective human immune NK
cell-mediated clearance, Julie Andersen, Buck Institute For Research On Aging, USA

OP18

OP19

Internalized alpha-synuclein fibrils are rapidly degraded by glial cells but stably
accumulate as C-terminal truncated form in neurons: Relevance to pathogenesis of
alpha-synucleinopathy, Michael Lee, University Of Minnesota, USA
Activation of D2Rs ameliorates the dysfunction of microglia in human LRRK2-R1441G
transgenic mice, Hui Zhang, Thomas Jefferson University, USA

16:40 – 17:40

Panel Discussion: GLIAL AND VASCULAR CONTRIBUTIONS TO NEURODEGENERATION
Discussion Leaders: G
 uojun Bu, David Holtzman, Mathew Blurton-Jones, Justin Lee

17:40 – 19:00

POSTER SESSION 2
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Day 3, Wednesday October 12, 2022

Session VII: PATHOGENIC MECHANISMS OF NEURODEGENERATION (II)
Chair: Gopal Thinakaran, USF Morsani College of Medicine, USA
08:30 - 08:50 Integrated Proteomics for Therapeutic Target and Biomarker Discovery in
Alzheimer’s Disease
Nicholas Seyfried, Emory University School of Medicine, USA
08:50 - 09:10 Role of the gut microbiome in modulation of Abeta amyloidosis and
neuroinflammation
Sangram Sisodia, University of Chicago, USA
09:10 - 09:30 Role of gamma-secretase in innate immunity and AD
Yueming Li, Memorial Sloan Kettering Cancer Center, USA
09:30 - 09:50 Mitochondrial dysfunction in AD
Xiongwei Zhu, Case Western Reserve University, USA
09:50 - 10:10 Chronic Stress & exosomes: key players in progression and diagnosis of AD
Ioannis Sotiropoulos, Institute of Biosciences & Applications, NCSR
“Demokritos”, Greece

10:10 - 10:40

COFFEE BREAK/EXHIBITS

10:40 - 12:20

Session VIII: FROM MECHANISMS TO THERAPIES
Chair: Sangram Sisodia, University of Chicago, USA
10:40 - 11:00 Mechanisms and therapeutic insights for neurodegenerative disease
Leonard Petrucelli, Mayo Clinic Florida, USA

VIRTUAL

11:00 - 11:20 M1 muscarinic stimulation of post-synaptic receptors for the potential
treatment and prevention of cognitive decline
Abraham Fisher, AD/PD™
11:20 - 11:40 TDP-43: pathobiology, prognostic biomarker, and therapeutic strategy.
Philip Wong, Johns Hopkins University, USA
11:40 - 12:00 Therapeutic strategies targeting alpha-synuclein in AD-related dementia
Pamela McLean, Mayo Clinic Florida, USA
12:00 - 12:20 Farnesyltransferase inhibition for Alzheimer’s disease
Robert Vassar, Northwestern University Medical School, USA

12:20 - 12:30

2022 BrightFocus Alzheimer’s Disease Research Awards

12:30 - 12:50

Travel and Diversity Award Ceremony

12:50 - 13:15

Talk / Poster Awards and Closing Remarks
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SPONSORS
Partner and Main Sponsor

Bioneer A/S is an innovative CRO, creating customized
research services for academia and industry alike.
We specialize in offering our customers access to stem
cell-related technologies, such as reprogramming,
CRISPR gene editing, neuronal differentiation, and
image-based assay services.
With
highly
skilled
employees, state-of-the-art
laboratory facilities, we help you better understand
neurodegenerative disease

BioArctic is a Swedish research intensive biopharma
company aimed at developing new treatments that address
the causes of disorders that affect the Central Nervous
System. These types of treatments are commonly referred to
as “diseases modifiers”. They affect the underlying diseases
pathology and can hopefully stop or significantly delay
disease progression. This is a large paradigm shift from
today’s symptom-oriented therapies.
BioArctic’s proprietary technology platform, dedicated
personnel, collaborations with leading academic research groups and the global
pharma industry have made it possible to develop innovative treatments based on
antibodies (immunotherapy) for neurodegenerative disorders.
Our main research areas are Alzheimer’s disease and Parkinson’s disease where there
are large unmet medical needs. Today there are no treatments that can stop or slow
down the progression of these diseases.
The company was founded in 2003 by Professor Lars Lannfelt and Dr. Pär Gellerfors to
develop important breakthrough discoveries made by Professor Lannfelt regarding
Alzheimer’s disease. These discoveries – the Swedish mutation and the Arctic mutation
– have attracted much attention internationally and explain the central role of amyloidbeta in Alzheimer’s disease, which has led to the development of new treatment strategies.
For more information please visit https://www.bioarctic.se/en/
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SAVE the DATE
Tuesday, March 28, 2023
8:30 am to 4:20 pm (CEST)
Gothenburg, Sweden
Common Features of Neurodegenerative Diseases:
Exploring the Brain/Eye Connection and Beyond
(Pre-Symposium Workshop to ADPD 2023)
“Use It or Lose It: How Tiny Changes in Energy, Metabolism and Mitochondria
Can Lead To Neurodegenerative Disease”

BrightFocus Foundation
Fellowship Awardees
ISMND 2022 - Travel Fellowship Awardees

AIKO ROBERT

ALEKSANDRA WOJTAS

AMANDA McQUADE,

CHELSEA WEBBER

CHRISTINE BOWEN

KATRINE DAHL
BJØRNHOLM

Amsterdam UMC,
the Netherlands

Boston University School
of Medicine, USA

Emory University,
USA

Emory University,
USA

MELIKE YUKSEL

University of South
Florida, USA

TAHIR ALI

Karolinska Institutet,
Sweden

SARAH E HILL

NINDS/NIH, USA

University of Calgary,
Canada
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University of California
San Francisco, USA

APHRODITE DEMETRIOU
Karolinska Institutet,
Sweden

LIZ FISHER

Neural Stem Cell Institute,
USA

SYDNEY REITZ

Washington University,
USA

YUNJUNG JIN

Mayo Clinic Florida,
USA

BrightFocus Foundation
Fellowship Awardees
Diversity Travel Fellowship Awardees

ANTONIA VOGT

University of Cambridge,
United Kingdom

CHUN CHEN

Newcastle University,
United Kingdom

BAAYLA DIMITRI
CATHARINA BOON

CAMILA DE AVILA
DAL’BO

Mayo Clinic Florida,
USA

Mayo Clinic Arizona,
USA

JIWOON LIM

LARISSA ESTESSI
de SOUZA

Institute for Basic
Science, South Korea

Universidade de
São Paulo, Brazil

ANA CATARINA
COUTINHO VILAÇA
FERREIRA

University of Minho,
Campus de Gualtar,
Portugal

MRIDULA BHALLA
University of South
Florida, USA

NIRMA PERERA

Florey Institute of
Neuroscience and
Mental Health, Australia
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ABOUT THE
HOST CITY
About Athens
Each year, more and more travelers are
choosing Athens for their leisure and business
travel all year round. There are several reasons;
Athens offers a variety of things to see and do,
and most of the times, under favourable weather
conditions. Athens is considered one of Europe’s
safest capitals; its transportation network is userfriendly. Athens is an ideal congress destination,
combining
state-of-the-art
infrastructure,
excellent conference facilities and easy
access from all over the world with world-class
cultural attractions, modern amenities, diverse
entertainment and natural beauty.

United Nations Sustainable Development
Goals & the City of Athens
The City of Athens sets priorities and invests in actions
that will enable Athens to reach the Sustainable
Development Goals of the UN and deliver prosperity
for all by 2030.Supporting sustainable tourism
practices, the city of Athens through the Athens
Development and Destination Management Agency
has joined the Global Sustainable Tourism Council
(GSTC) as a destination member. This partnership will
help ADDMA to orient the local tourism sector toward
our sustainability goals.

https://www.thisisathens.org/acvb/our-strategy
Green highlights about Athens
• Athens International Airport -AIA 1st carbon neutral airport in Greece,
will achieve Net Zero Carbon Emissions by 2025
• Multitude of available green & open-air spaces that provide safety
and ventilation for the guests
• 30+ Green Key properties in Athens

Currency – Credit Cards
Greece is a member of the eurozone, the group of EU countries that use Euro (€). No other
currency is accepted.
Major cities of Greece, as Athens, are cash-free to a great extent and the use of debit and
credit cards is very widespread. All major credit cards are accepted in almost all hotels, shops
and restaurants. Stickers in the front windows will advise you as to which cards are accepted.
Taxis are rarely equipped with POS machines and getting paid only in cash.
Banks are open from Monday to Thursday, 8:00-14:30 hrs and on Friday, 8:00-14:00 hrs; on
Saturdays and Sundays they are closed. Central branches of some banks may be found open
until 20.00 daily and from 10.00 to 16.30 on Saturdays.
Using an ATM is most probably the best way to get some cash in euro while you are traveling in
Greece. You will have no trouble finding an ATM in all of the popular neighborhoods of Athens
in the city center and the suburbs.
There are no set rules when it comes to tipping in Greece. It is recommended to leave a small
tip for each service.
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PP01

The P522R protective variant of PLCG2 promotes the expression of
antigen presentation genes by human microglia in an Alzheimer’s
disease mouse model

Christel Claes1, Whitney England1, Emma Danhash1, Sepideh Kiani Shabestari1,
Jean Paul Chadarevian1, Amit Jairaman1, Jonathan Hasselmann1, AndyTsai2,
Morgan Coburn1, Jessica Sanchez1, Tau Lim1, Jorge Hidalgo1, Christina Tu1, Michael
Cahalan1, Bruce Lamb2, Gary Landreth2, Robert Spitale1, Mathew Blurton-Jones1,
Hayk Davtyan1
1
University Of California Irvine, Irvine, USA
2
Indiana University School of Medicine, Indianapolis, USA

PP02

Understanding human trem2-dependent microglial responses to
alzheimer’s disease pathology in vivo with chimeric mice

Hayk Davtyan1, Jonathan Hasselmann1, Alex M. Tamburino2, Jean Paul
Chadarevian1, Yun Jiao2, Carlo Ramil2, Minxue Jia2, Dan Chang2, Alina Lahian1,
Christina Tu1, Sepideh Kiani Shabestari1, Joia Capocchi1,Nandita Joshi2, Christian
Mirescu2, An Chi2, Vanessa Peterson2, Matthew Kennedy2, Mathew Blurton-Jones1,
Rebecca Mathew2
1
University of California Irvine, Irvine, USA
2
Merck Sharp & Dohme Corp. (MSD), Boston, USA

PP03

Plasma apoe3 levels in relation to sex, behavioural and cognitive
phenotypes in apoeε3/ε3 humanized-liver and targeted replacement
mice

Andreas Giannisis1, Kat Kessler2, Greg Bial3, Lander Foquet3, Henrietta M. Nielsen1,
Jacob Raber2,4
1
Department of Biochemistry and Biophysics, Stockholm University, Stockholm, Sweden
2
Department of Behavioral Neuroscience, Oregon Health & Science University, Portland, USA
3
Yecuris Corporation, Tualatin, USA
4
Department of Neurology and Radiation Medicine, Division of Neuroscience, Oregon National Primate Research Center, Oregon Health & Science
University, Portland, USA

PP04

Effects of ACE1 knockout on tau pathology, amyloid deposition, and
neurodegeneration in AD-relevant mouse models

Leah K Cuddy1, Alia Alia1, Miranda Salvo1, Jelena Popovic1, Dmitry Prokopenko3,
Rudolph Tanzi4, Robert Vassar1,2
1
The Ken and Ruth Davee Department of Neurology, Northwestern University, Feinberg School of Medicine, Chicago, USA
2
Mesulam Center for Cognitive Neurology and Alzheimer's Disease, Northwestern University, Feinberg School of Medicine, Chicago, USA
3
Genetics and Aging Unit and McCance Center for Brain Health, Department of Neurology, Massachusetts General Hospital, Boston, USA
4
Genetics and Aging Unit and McCance Center for Brain Health, Department of Neurology, Massachusetts General Hospital, Boston, USA

PP05

BACE1 controls synaptic function through modulating release of
synaptic vesicles

Brati Das1, Neeraj Singh1, Annie Y. Yao1, John Zhou, Wanxia He, Xaingyou Hu,
Riqiang Yan1
1
UConn Health Center, USA
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PP06

PP07

Annexin A6 in membrane resealing in Alzheimer's disease

Katherine Sadleir1, Ammaarah Khatri, Regan Andringa-Seed, Alexis Demonbreun,
Elizabeth McNally, Robert Vassar
1
Northwestern University, Chicago, USA

Increased plasma and brain Immunoglobulin A in Alzheimer’s disease
is lost in Apolipoprotein E4 carriers

Dovile Poceviciute1, Cristina Nuñez-Diaz1, Bodil Roth2, Shorena Janelidze1,
The Netherlands Brain Bank3, Andreas Giannisis4, Oskar Hansson5, Malin Wennström1
1
Clinical Memory Research Unit, Department of Clinical Sciences, Lund University, Malmö, Sweden
2
Department of Internal Medicine, Lund University, Skåne University Hospital, Malmö, Sweden
3
Netherlands Institute for Neuroscience, Amsterdam, The Netherlands
4
Department of Biochemistry and Biophysics, Stockholm University, Stockholm, Sweden
5
Memory Clinic, Skåne University Hospital, Malmö, Sweden

PP08

The role of alpha 2 adrenergic receptors in oxidative stress, beta
amyloid/ tau pathology and neuroinflammation: an in vivo study
in a triple transgenic model of Alzheimer’s disease

Lusine Danielyan1,2,3, Daniela Lanvermann1, Margarita Mirumyan2, Magdalina
M. Melkonyan4, Marine Buadze1, Libo Yu-Taeger5,6, Elisabeth Singer-Mikosch5,6,
Lilit Hunanyan4, Gohar Karapetyan2, Ute Hofmann7, Matthias Schwab1,2,3,7,
Konstantin Yenkoyan2, Huu Phuc Nguyen5
1
University Hospital of Tuebingen, Department of Clinical Pharmacology, Tuebingen, Germany
2
Department of Biochemistry and Laboratory of Neuroscience, Cobrain Center, Yerevan State Medical University after Mkhitar Heratsi, Yerevan,
Armenia
3
Department of Clinical Pharmacology, Yerevan State Medical University after Mkhitar Heratsi, Yerevan, Armenia
4
Department of Medical Chemistry, Yerevan State Medical University after Mkhitar Heratsi, Yerevan, Armenia
5
Department of Human Genetics, University of Bochum, Bochum, Germany
6
Institute of Medical Genetics and Applied Genomics, University of Tuebingen, Tuebingen, Germany
7
Dr. Margarete Fischer-Bosch-Institute of Clinical Pharmacology, Stuttgart , Germany

PP09

PP10

Interfering with Interferon-Responsive Microglia

Amanda McQuade1, Nina Drager1, Olivia Teter2, Kun Leng3, Martin Kampmann1,2,3
1
Institute for Neurodegenerative Diseases, University of California San Francisco, San Franscisco, USA
2
Department of Bioengineering, University of California San Francisco, San Francisco, USA
3
Department of Biochemistry and Biophysics, University of California San Francisco, San Francisco, USA

Investigating the effect of lipid dyshomeostasis in Alzheimer’s disease
microglia

Aiko Robert1,2, Amanda McQuade3, Martin Giera4, Lena Erlebach5,6, Deborah
Kronenberg-Versteeg5,6, Martin Kampmann3,7, Rik van der Kant1,2
1
Department of Functional Genomics, Center for Neurogenomics and Cognitive Research (CNCR), VU University Amsterdam, Amsterdam, Netherlands
2
Alzheimer Center Amsterdam, Department of Neurology, Amsterdam Neuroscience, Amsterdam University Medical Center, Amsterdam, Netherlands
3
Institute for Neurodegenerative Diseases, University of California San Francisco, San Francisco, USA
4
Center for Proteomics and Metabolomics, Leiden, Netherlands
5
Hertie Institute for Clinical Brain Research, University of Tübingen, Tübingen, Germany
6
German Center for Neurodegenerative Diseases, Tübingen, Germany
7
Department of Biochemistry and Biophysics, University of California San Francisco, San Francisco, USA
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PP12

Severe reactive astrocytes precipitate pathological hallmarks of
Alzheimer’s disease via H2O2−production

Jiwoon Lim1,7,8, Heejung Chun1,2,3, Hyeonjoo Im3, You Jung Kang4, Yunha Kim3,
Jin Hee Shin5, Woojin Won1,6, Yeonha Ju1,7,8, Yongmin Mason Park1,7,8, Sunpil Kim1,6,
Seung Eun Lee9, Jaekwang Lee2, Junsung Woo2, Yujin Hwang3, Hyesun Cho3,10,
Seonmi Jo2,11, Jong-Hyun Park12, Daesoo Kim11, Doo Yeon Kim13, Jeong-Sun Seo10,14,
Byoung Joo Gwag5, Young Soo Kim15, Ki Duk Park8,12,16, Bong-Kiun Kaang17,
Hansang Cho4,18,19, Hoon Ryu3,20, Justin Lee1,2,6,7
1
Center for Cognition and Sociality, Institute For Basic Science, Daejeon, Republic of Korea
2
Center for Glia-Neuron Interaction, Brain Science Institute, Korea Institute of Science and Technology, Seoul, Republic of Korea
3
Center for Neuroscience, Brain Science Institute, Korea Institute of Science and Technology, Seoul, Republic of Korea
4
Department of Mechanical Engineering and Engineering Science, Center for Biomedical Engineering and Science, Department of Biological Sciences,
University of North Carolina at Charlotte, Charlotte, USA
5
GNT Pharma Co. Ltd., Yongin, Republic of Korea
6
Korea Uivresity-Korea Institute of Science and Technology, Graduate School of Convergence Technology, Korea University, Seoul, Republic of Korea
7
IBS School, University of Science and Technology, Daejeon, Republic of Korea
8
Neuroscience Program, University of Science and Technology, Daejeon, Republic of Korea
9
Virus Facility, Research Animal Resource Center, Korea Institute of Science and Technology, Seoul, Republic of Korea
10
Precision Medicine Center, Seoul National University Bundang Hospital, Seongnam, Republic of Korea
11
Department of Biological Sciences, Korea Advanced Institute of Science and Technology, Daejeon, Republic of Korea
12
Convergence Research Center for Diagnosis, Treatment and Care System of Dementia, Korea Institute of Science and Technology, Seoul, Republic of Korea
13
Genetics and Aging Research Unit, Mass General Institute for Neurodegenerative Disease, Massachusetts General Hospital, Harvard Medical School,
Charlestown, USA
14
Genomic Institute, Macrogen Inc, Seoul, Republic of Korea
15
Integrated Science and Engineering Division, Department of Pharmacy, Yonsei Institute of Pharmaceutical Sciences, Yonsei University, Incheon, Republic
of Korea
16
Division of Bio-Med Science & Technology, KIST School, Korea University of Science and Technology, Seoul, Republic of Korea
17
School of Biological Sciences, Seoul National University, Seoul, Republic of Korea
18
The Nanoscale Science Program, University of North Carolina at Charlotte, Charlotte, USA
19
Department of Biophysics, Institute of Quantum Biophysics, Sungkyunkwan University, Suwon, Republic of Korea
20
Boston University Alzheimer’s Disease Center and Department of Neurology, Boston University School of Medicine, Boston, USA

PP13

Conditionally knocking out the RNA-binding protein, Tia1, in microglia
of a mouse model of tauopathy reduces inflammation

Chelsea J. Webber1, Anna Cruz1, Rebecca Roberts1, Lushuang Zhang1,
Estefania Obandoa1, Benjamin Wolozin1,2
1
Department of Pharmacology and Experimental Therapeutics, Boston University School of Medicine, Boston, USA
2
Department of Neurology, Boston University School of Medicine, Boston, USA

PP14
VIRTUAL

Characterization of the Role of Microglial CD22 in Alzheimer’s Disease
Tyler Pugeda1, Marina Jendrach1, Frank Heppner1
1
Department of Neuropathology, Department of Neuropathology, Charité–Universitätsmedizin Berlin, Berlin, Germany
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Peptide aptamer (PA8) targeting Aβ-PrP-Fyn axis reduces activated
gliosis and improves memory function in 5XFAD transgenic mouse
model

Tahir Ali1,2, Antonia N. Klein1,2, Alex Vu1,2, Sabine Gilch1,2
1
Calgary Prion Research Unit, Department of Comparative Biology & Experimental Medicine, Faculty of Veterinary Medicine, University of Calgary,
Calgary, Canada
2
Hotchkiss Brain Institute, Cumming School of Medicine, University of Calgary, Calgary, Canada

PP16

Levels of AD associated plasma biomarkers increase with age which
may obscure an association with cognitive performance in the oldest
old

Linda Lorenz1,2,3, Meng Zhang1,4, Niccolo Tesi1,4, Sven Van der Lee1,2,3, Marc Hulsman1,2,4,
Mariam Gouda5, Sietske Sikkes1,6,7, Charlotte Teunissen5, Henne Holstege1,2,3,4
1
Genomics of Neurodegenerative Diseases and Aging, Human Genetics, Vrije Universiteit Amsterdam, Amsterdam UMC location VUmc,
Amsterdam, The Netherlands
2
Alzheimer Center Amsterdam, Neurology, Vrije Universiteit Amsterdam, Amsterdam UMC location VUmc, Amsterdam, The Netherlands
3
Amsterdam Neuroscience, Neurodegeneration, Amsterdam, The Netherlands
4
Delft Bioinformatics Lab, Delft University of Technology, Delft, The Netherlands
5
Neurochemistry Laboratory, Department of Clinical Chemistry, Amsterdam Neuroscience, Vrije Universiteit Amsterdam, Amsterdam UMC,
Amsterdam, The Netherlands
6
Department of Epidemiology & Biostatistics, Amsterdam UMC, Vrije Universiteit Amsterdam, Amsterdam, The Netherlands
7
Faculty of Behavioural and Movement Sciences, Clinical Developmental Psychology and Clinical Neuropsychology, Vrije Universiteit Amsterdam,
Amsterdam, The Netherlands

PP17

Estrogen receptor beta modulates microglia activation in Alzheimer’s
disease pathology
Aphrodite Demetriou1, Mukesh Varshney1, Ivan Nalvarte1
1
Department of Biosciences and Nutrition, Karolinska Institutet, Stockholm, Sweden

PP18

The coarse-grained plaque is an aberrant Aβ plaque associated with
astrogliosis and pTau burden in APOE4 Alzheimer’s disease

Baayla D.C. Boon1, Naomi Kouri1, Sydney A. Labuzan1, Jessica F. Tranovich1,
Isabelle Frankenhauser2, Christian Lachner1, Nilüfer Ertekin-Taner1, Ranjan Duara2,
Neill R Graff-Radford1, Dennis W Dickson1, Melissa Murray1
1
Mayo Clinic, Jacksonville, USA
2
Parcelsus Medical University, Austria
3
Mount Sinai Medical Center, Miami, USA

PP19

The role of ABI3 in microglia functions and the pathogenesis of
Alzheimer’s disease

Hande Karahan1,2, Daniel C. Smith1, Byungwook Kim1,2, Luke C. Dabin1,2, Mamun Al-Amin1,2,
Sagara Wijeratne1,Taylor Pennington1,2, Gonzalo Viana di Prisco1,2, Brianne McCord1,2,
Peter Lin1, Adrian L. Oblak1,2, Shaoyou Chu1, Brady K. Atwood1,2, Jungsu Kim1,2
1
Indiana University School of Medicine, Indianapolis, USA
2
Stark Neurosciences Research Institute, Indianapolis, USA
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Cell metabolism orchestrates innate immune responses of microglial
cells: Where do we stand and how we move forward? Novel insights on
citrate cycle reprograming during microglial inflammatory activation
Canelif Yilmaz1, Eleftheria Karadima1, Georgia Fodelianaki1, Anupam Sinha1,
Anke Witt2, Sofia Traikov3, Nicola Zamboni4, Alessandra Palladini5, Ünal Coskun5,
Panayotis Verginis6, Mirko Peitzsch1, Triantafyllos Chavakis1, Vasileia-Ismini Alexaki1
1
Institute of Clinical Chemistry and Laboratory Medicine, University Clinic, Medical Faculty, Technische Universität Dresden, Dresden, Germany
2
Department of Physiology, Medical Faculty, Technische Universität Dresden, Dresden, Germany
3
Max Planck Institute of Molecular Cell Biology and Genetics, Dresden, Germany
4
Institute for Molecular Systems Biology, ETH Zurich, Zurich, Switzerland
5
Center for membrane biochemistry and lipid research, Technische Unversität Dresden, Dresden, Germany
6
Laboratory of Immune Regulation and Tolerance, Division of Basic Sciences, Medical School, University of Crete, Heraklion, Greece

PP21

Brain extracellular vesicles reveal common molecular mechanisms
of neuronal insult between Alzheimer’s disease and Schizophrenia

Xavier Gallart-palau1, Cristina Lorca1,2, Alina Onoiu1, Aida Serra1,2
1
Biomedical Research Institute of Lleida Dr. Pifarré Foundation (IRBLLEIDA) - +Pec Proteomics Research Group (+PPRG) - Neuroscience Area –
University Hospital Arnau de Vilanova (HUAV), Xavier Gallart-Palau: xgallart@irblleida.cat, Lleida, 25198, Spain; , Lleida, Spain
2
IMDEA-Food Research Institute, Campus of International Excellence UAM+CSIC, Old Cantoblanco Hospital, 8 Crta. Canto Blanco,, Madrid, Spain

PP22

Translocator protein (18 kDa) regulates microglial synaptic engulfment
in synucleinopathy
Yuan Shi1,2,3, Mochen Cui1,2,4, Juan Zu1,2,4, Jochen Herms1,2,3
1
Center for Neuropathology, Ludwig Maximilian University of Munich, Munich, Germany
2
Department of Translational Brain Research, German Center for Neurodegenerative Diseases (DZNE), Munich, Germany
3
Munich Cluster for Systems Neurology (SyNergy), Munich, Germany
4
Munich Medical Research School, Ludwig Maximilian University of Munich, Munich, Germany

PP23

PP24
VIRTUAL

Protective mechanism of APOE3-Christchurch in Alzheimer’s disease

Ana-Caroline Raulin1, Cynthia Linares1, Lindsey Kuchenbecker1, Sydney V. Doss1,
Maxwell Dacquel1, Yuka A. Martens1, Chia-Chen Liu1, Guojun Bu1
1
Mayo Clinic, Department of Neuroscience, Jacksonville, USA

Defects in lysosomal function and lipid metabolism in human microglia
harboring a TREM2 loss of function mutation
Fabia Filipello1, Shih Feng You1, Sidhartha Mahali1, Abhirami Kannan Iyer1,
Rita Martinez1, Olena Korvatska2, Wendy H Raskind2, Bryan Bollman3, Luca De Feo3,
Laura Ghezzi3, Miguel Minaya1, Anil Cashikar1, Jun-Ichi Satoh4, Beatty Wandy5,
Marina Cella6, Laura Piccio3, Celeste Karch1
1
Department of Psychiatry, Washington University in St Louis, St Louis, USA
2
Department of Psychiatry and Behavioral Sciences, University of Washington, Seattle, USA
3
Department of Neurology, Washington University in St Louis, St Louis, USA
4
Department of Bioinformatics and Molecular Neuropathology, Meiji Pharmaceutical University, Tokyo, Japan
5
Department of Molecular Microbiology, Washington University School of Medicine, St Louis, USA
6
Department Of Pathology and Immunology, Washington University in St Louis, St Louis, USA
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Identification of novel regulators of the TREM2 pathway using arrayed
CRISPR screens with iPSC derived human microglia-like cells

Fangfang Bai1, Jean Paul Chadarevian2, Aaron Wolman1, Alex Tamburino1,
Carlo Ramil1, Sidney Hsieh1, Choya Yoon1, Tobias Ehrenberger1, Aleksandra Olow1,
Federica Piccioni1, An Chi1, Matthew Kennedy1, Hayk Davtyan2, Matthew Blurton-Jones2,
Vanessa Peterson1, Rebecca Mathew1
1
MSD, Cambridge, USA
2
UCI, Department of Neurobiology and Behavior, Irvine, USA

PP26

The effects of elevated BIN1 isoform 9 expression in mature
oligodendrocytes on myelination and AD pathophysiology in
the 5XFAD mouse model

Melike Yuksel1, Mitch Hansen1, Robert J. Andrew2, Moorthi Ponnusamy,
Gopal Thinakaran1
1
Department of Molecular Medicine and USF Health Byrd Alzheimer’s Center and Research Institute, University of South Florida, Tampa, USA
2
Department of Neurobiology, The University of Chicago, Chicago, USA

PP27

Astrocytic urea cycle detoxifies Aβ-derived ammonia while impairing
memory in Alzheimer’s Disease

Mridula Bhalla1,2, Yeonha Ju1,2, Seung Jae Hyeon3, Ju Eun Oh4, Seonguk Yoo4,
Uikyu Chae3, Jea Kwon1,5, Wuhyun Koh1, Jiwoon Lim1,2, Yongmin Mason Park1,2,
JungHee Lee6, Il Joo Cho3,7,8, Hyunbeom Lee4, Hoon Ryu3, Drq C Justin Lee1,2
1
Center for Cognition and Sociality, Institute For Basic Science (IBS), Daejeon, South Korea
2
IBS School, University of Science and Technology (UST), Daejeon, South Korea
3
Brain Science Institute (BSI), Korea Institute of Science and Technology (KIST), Seoul, South Korea
4
Center for Advanced Biomolecular Recognition, Korea Institute of Science and Technology, Seoul, South Korea
5
Korea University-Korea Institute of Science and Technology, Graduate School of Convergence Technology, Korea University, Seoul, South Korea
6
Boston University Alzheimer’s Disease Research Center and Department of Neurology, Boston University School of Medicine, Boston, USA
7
School of Electrical and Electronics Engineering, Yonsei University, Seoul, South Korea
8
Yonsei-KIST Convergence Research Institute, Yonsei University, Seoul, South Korea

PP28
VIRTUAL

PP29

Targeting astrocyte glutamate transporter EAAT2 in Alzheimer's disease
Lloyd Tran1, Markku Kurkinen
1
Biomed Industries, Inc., San Jose, USA

Chronic effects of a low glycemic index diet in neuroinflammation
in the 5xFAD mouse model of Alzheimer's disease
Ioannis Dafnis1, Christina Mountaki1, Eleni Fanarioti2, Dimitrios C. Mastellos1,
Michalis Karvelas3, Vaios T. Karathanos4, Athina Tzinia1, Catherine R Dermon2,
Angeliki Chroni1
1
National Center For Scientific Research Demokritos, Athens, Greece
2
University of Patras, Patras, Greece
3
Agricultural Cooperatives' Union of Aeghion, Aeghion, Greece
4
Harokopio University, Athens, Greece
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Mechanistic investigation of immune regulatory roles of Kv1.3
channels in microglia

Christine Bowen1, Young Lin1, Hai Nguyen2, Tia Dowling1, Pritha Bagchi Bagchi1,
Duc Duong1, Prateek Kumar1, Hailian Xiao1, Heike Wulff1, Nicholas Seyfried1,
Srikant Rangaraju1
1
Emory University, Atlanta, USA
2
University of California Davis, Davis, USA

PP31

SIRT3 activators meliorate microglial dysregulation in
neurodegeneration
Alpna Tyagi1,2, Jack Arbiser3, Subbiah Pugazhenthi1,2
1
University of Colorado-Anschutz Medical Campus, Aurora, USA
2
Rocky Mountain Regional VA Medical Center, Aurora, USA
3
Emory University School of Medicine, Atlanta, USA

PP32

Examination of Microglial Tau Spread and Intrabody Treatment using
Human Induced-Pluripotent Stem Cells
Elizabeth Fisher1, Lindsay Tomaszeck1, Lianna D'Brant1, Natasha Rugenstein1,
David Butler1, Sally Temple1
1
Neural Stem Cell Institute, Rensselaer, USA

PP33

Astrocytic BACE1 deficiency enhances amyloid beta clearance by
increasing clusterin
John Zhou1, Riqiang Yan1
1
University of Connecticut Health Center, Farmington, USA

PP34

AD-protective Plcg2-P522R Variant Ameliorates Plaque and Neuritic
Pathologies, Enhances Microglial Phagocytosis, and Attenuates
Disease-Associated Microglial Activation in AD Mice

Xiaofeng Gu1, Daniel Lee1, Amberlene De La Rocha1, Peter Langfelder1,
Zoe Pamonag1, Lalini Ramanathan1, Weihong Ge3, Aparna Bhaduri3, William Yang1,2
1
Center for Neurobehavioral Genetics, Jane and Terry Semel Institute of Neuroscience and Human Behavior; Dept. Psychiatry and Biobehavioral
Science, David Geffen School of Medicine, University of California Los Angeles, Los Angeles, USA
2
Brain Research Institute, University of California Los Angeles, Los Angeles, USA
3
Department of Biological Chemistry, University of California Los Angeles, Los Angeles, USA
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PP35

Extracellular matrix protein decorin is increased in CSF of App
knock-in mice and early stage of Alzheimer’s disease

Richeng Jiang1, Una Smailovic1, Hazal Haytural1, Betty M. Tijms2, Hao Li1,
Robert Mihai Haret3, Ganna Shevchenko4, Gefei Chen5, Axel Abelein5,
Johan Gobom6,7, Susanne Frykman1, Misaki Sekiguchi8, Ryo Fujioka8,
Naoto Watamura8, Hiroki Sasaguri8, Sofie Nyström9, Per Hammarström9, Takaomi Saido8,
Vesna Jelic1, Stina Syvänen10, Henrik Zetterberg6,7,11,12,13, Bengt Winblad1,
Jonas Bergquist4, Pieter Jelle Visser1,2,14, Per Nilsson1
1
Department of Neurobiology, Care Sciences and Society, Karolinska Institutet, Stockholm, Sweden
2
Alzheimer Center Amsterdam, Department of Neurology, Amsterdam Neuroscience, Vrije Universiteit Amsterdam, Amsterdam, The Netherlands
3
Division of Physiology and Neuroscience, Carol Davila University of Medicine and Pharmacy , Bucharest, Romania
4
Department of Chemistry – BMC, Analytical Chemistry and Neurochemistry, Uppsala University, Uppsala, Sweden
5
Department of Biosciences and Nutrition, Karolinska Institutet , Huddinge, Sweden
6
Department of Psychiatry and Neurochemistry, Institute of Neuroscience and Physiology, the Sahlgrenska Academy at the University of
Gothenburg, Mölndal, Sweden
7
Clinical Neurochemistry Laboratory, Sahlgrenska University Hospital , Mölndal, Sweden
8
Laboratory for Proteolytic Neuroscience, RIKEN Center for Brain Science, Wako, Japan
9
IFM-Department of Physics, Chemistry and Biology, Linköping University, Linköping, Sweden
10
Molecular Geriatrics, Department of Public Health and Caring Sciences, Uppsala University, Uppsala, Sweden
11
Department of Neurodegenerative Disease, UCL Institute of Neurology, London, United Kingdom
12
UK Dementia Research Institute at UCL, London, United Kingdom
13
Hong Kong Center for Neurodegenerative Diseases, Hong Kong, China
14
Alzheimer Center Limburg, School for Mental Health and Neuroscience, Maastricht University, Maastricht, the Netherlands

PP36

Increased neuroinflammation is related to memory impairment in
Down syndrome animal model

Larissa Estessi De Souza1, Manuella Penido da Silva1, Caroline Cristiano Real1,
Carlos Alberto Buchpiguel1, Daniele de Paula Faria1
1
Universidade De São Paulo, São Paulo, Brazil

PP37
VIRTUAL

PP38
VIRTUAL

Tau mediates the neuroprotective process of glial lipid droplet
formation during neuronal oxidative stress

Lindsey Goodman1,2, Isha Ralhan3, Zhongyuan Zuo1,2, Oguz Kanca1,2, Ye-Jin Park1,2,
Matthew Moulton1,2, Maria Ioannou3, Hugo Bellen1,2
1
Baylor College Of Medicine, Texas, USA
2
Jan and Dan Duncan Neurological Research Institute, Houston, Texas
3
University of Alberta, Edmonton, Canada

The effect of serum on human astrocyte reactivity and their
extracellular vesicles in vitro
Katherine White1, Daniel Scott1, Robert Layfield1, Sebastien Serres1
1
School of Life Sciences, University Of Nottingham, Nottingham, United Kingdom
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Experimental traumatic brain injury-induced microglia inflammation
in the olfactory bulb disrupts neuronal networks leading to olfactory
dysfunction
Junfang Wu1, Xiang Liu1, Dylan Gilhooly2, Junyun He1, Zhuofan Lei1, Yun Li1,
Rodney Ritzel1, Long-Jun Wu3, Shaolin Liu2
1
University of Maryland School of Medicine, Baltimore, USA
2
Howard University College of Medicine, Washington, USA
3
Mayo Clinic, Rochester, USA

PP40

Pathological roles of microglial gene INPP5D in a mouse model of
Alzheimer disease

Sho Takatori1, Akihiro Iguchi1, Shingo Kimura1, Hiroki Muneto1, Kai Wang1,
Yukiko Hori1, Junko Sasaki2, Takashi Saito3,4, Takaomi Saido3, Tsuneya Ikezu5,
Toshiyuki Takai6, Takehiko Sasaki2, Taisuke Tomita1
1
Laboratory of Neuropathology and Neuroscience, Graduate School of Pharmaceutical Sciences, The University of Tokyo, 7-3-1 Hongo, Bunkyoku, Japan
2
Department of Lipid Biology, Medical Research Institute, Tokyo Medical and Dental University, 1-5-45 Yushima, Bunkyo-ku, Japan
3
Laboratory for Proteolytic Neuroscience, RIKEN Center for Brain Science, 2-1 Hirosawa, Wako, Japan
4
Department of Neurocognitive Science, Institute of Brain Science, Nagoya City University Graduate School of Medical Science, 1 Kawasumi,
Mizuho-cho, Mizuho-ku, Nagoya, Japan
5
Department of Neuroscience, Mayo Clinic Florida, Jacksonville, USA
6
Department of Experimental Immunology, Institute of Development, Aging and Cancer, Tohoku University, 4-1 Seiryo, Sendai, Japan

PP41

Astrocytic changes in mitochondrial oxidative phosphorylation and
quality control proteins in Parkinson's disease
Chun Chen1, David McDonald2, Alasdair Blain1, Andrew Filby2, Amy Vincent1,
Gavin Hudson1, Amy Reeve1
1
Wellcome Centre for Mitochondrial Research, Newcastle University, Newcastle upon Tyne, United Kingdom
2
Flow Cytometry Core Facility, Newcastle University, Newcastle upon Tyne, United Kingdom

PP42

Dysregulation of astrocytic calcium signaling and gliotransmitter
release in mouse models of α-synucleopathies

Carmen Nanclares1, Jonah Poynter1, Hector A. Martell-Martinez1, Alfonso Araque1,
Paulo Kofuji1, Michael K. Lee1,2, Ana Covelo1,3,4
1
Department of Neuroscience, University of Minnesota. , Minneapolis, USA
2
Institute for Translational Neuroscience, University of Minnesota, Minneapolis, USA
3
Institut National de la Santé et de la Recherche Médicale (INSERM), U1215 NeuroCentre Magendie, Bordeaux, France
4
University of Bordeaux, Bordeaux, France

PP43

Monitoring in vivo autophagy dynamics in neuroglia reveals
upregulated astrocytic autophagy in an amyotrophic lateral sclerosis
mouse model

Nirma Perera1, Subhavi De Silva1, Fatemeh Zanganeh1, Doris Tomas1, Bradley Turner1
1
Florey Institute of Neuroscience, Melbourne, Australia
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PP44

Establishing a cell type-specific quantitative method to study glucose
uptake in the brain of AD mouse model
Ka Fai Oscar Ma1, Chun Laam Roy Ng1
1
Department of Medicine, Li Ka Shing Faculty of Medicine, the University of Hong Kong, Hong Kong

PP45
VIRTUAL

PP46

Mitochondrial Ca2+ overloading contributes PINK1 cleavage to
disrupt mitophagy in Alzheimer’s Disease models

Aston Jiaxi Wu1, Benjamin Chun-Kit Tong1, Alexis Shiying Huang1, Olivia Ka-Yi Ho1,
Anna Hau-Yee Kong1, Sravan Gopalkrishnashetty Sreenivasmurthy1, Zhou Zhu1,
Chengfu Su1, Jia Liu1, Ashok Iyaswamy1, Juxian Song1,2, Min Li1, King-Ho Cheung1
1
School of Chinese Medicine, Hong Kong Baptist University, Hong Kong, China
2
Medical College of Acupuncture-Moxibustion and Rehabilitation, Guangzhou University of Chinese Medicine, Guangzhou, China

The relaxin-3/RXFP3 signaling system in the hippocampus and memory
– rat and human studies
Camila de Avila1, Anna Gugula2, Aleksandra Trenk2, Anna Blasiak2,
Andrew Gundlach3, John Fryer1
1
Dept of Neurosci., Mayo Clinic, Scottsdale, USA
2
Dept. of Neurophysiol. and Chronobiol., Jagiellonian Univ., Krakow, Poland
3
Florey Inst. Neurosci. Mental Hlth., Melbourne, Australia

PP47
PP48

Assessment of hepatic apoe release using hepatocarcinoma cell lines
Veronica Cartocci1, Andrew David Lutsky1, Henrietta Nielsen1
1
Department of Biochemistry and Biophysics, Stockholm University, Stockholm, Sweden

FTY720 Decreases Ceramide Levels in the Brain and Prevents Memory
Impairments in a Mouse Model of Familial Alzheimer's Disease
Expressing APOE4

Daan van Kruining1, Simone Crivelli1,2, Qian Luo1, Caterina Giovagnoni1,
Marina Mané-Damas1, Sandra De Hoedt3, Dusan Berkes4, Helga De Vries5,
Monique Mulder3, Jochen Walter6, Etienne Waelkens7, Rita Derua7,
Johannes Swinnen8, Jonas Dehairs8, Erwin Wijnands9, Erhard Bieberich2,
Mario Losen1, Pilar Martinez-Martinez1
1
Department of Psychiatry and Neuropsychology, Maastricht University, Maastricht , the Netherlands
2
Department of Physiology, University of Kentucky College of Medicine, Lexington, USA
3
Department of Internal Medicine, Erasmus MC University Medical Center, Rotterdam, the Netherlands
4
Department of Organic Chemistry, Slovak University of Technology, Bratislava, Slovak Republic
5
Department of Molecular Cell Biology and Immunology, Amsterdam UMC, Amsterdam, the Netherlands
6
Department of Neurology, University Hospital Bonn, Bonn, Germany
7
Laboratory of Protein Phosphorylation and Proteomics, KU Leuven, Leuven, Belgium
8
Laboratory of Lipid Metabolism and Cancer, KU Leuven, Leuven , Belgium
9
Department of Pathology, Maastricht University, Maastricht, the Netherlands
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PP50

Attenuation of progressive Alzheimer’s Disease-like Pathology by
Pharmacologic inhibition and Genetic deletion of Bach1 in the APP/PS1
mouse

Debashis Dutta1,2, Christopher Ye In Kwon10, Manuj Ahuja1,2,7, Navneet Ammal Kaidery1,2,
Joyce Meints10, Otis C Attucks8, Carmen Valcarce8, Sudarshana Sharma5,6,
Mitsuyo Matsumoto9, Kazuhiko Igarashi9, Michael K Lee10, Bobby Thomas1,2,3,4
1
Darby Children’s Research Institute, Medical University of South Carolina, Charleston, USA
2
Departments of Pediatrics, Medical University of South Carolina, Charleston, USA
3
Department of Neuroscience, Medical University of South Carolina, Charleston, USA
4
Department of Drug Discovery, Medical University of South Carolina, Charleston, USA
5
Department of Biochemistry, Medical University of South Carolina, Charleston, USA
6
Hollings Cancer Center, Medical University of South Carolina, Charleston, USA
7
Department of Pharmaceutical Sciences, The State University of New York at Buffalo, Buffalo, USA
8
vTv Therapeutics LLC, High Point, USA
9
Department of Biochemistry, Tohoku University, Graduate School of Medicine, Sendai, Japan
10
Department of Neuroscience, University of Minnesota, Minneapolis, USA

A novel isolation method for spontaneously released extracellular
vesicles from brain tissue and its implications for stress-driven brain
pathology

Patrícia Gomes1,2, A. Catarina Vilaça-Ferreira1,2, Cristian Bodo3, Carlos Nogueras-Ortiz4,
Martina Samiotaki5, Minghao Chen6,7, Carina Soares-Cunha1,2, Joana M. Silva1,2,
Bárbara Coimbra1,2, George Stamatakis5, Liliana Santos1,2, George Panayotou5,
Foteini Tzouanou8, Clarissa L. Waites9, Christos Gatsogiannis6,7, Nuno Sousa1,2,
Dimitrios Kapogiannis4, Bruno Costa-Silva3, Ioannis Sotiropoulos1,2,8
1
Life and Health Sciences Research Institute (ICVS), School of Medicine, University of Minho, Campus de Gualtar, Braga, 4710-057, Portugal
2
ICVS/3B’s - PT Government Associate Laboratory, Braga/Guimarães, Portugal
3
Systems Oncology Group, Champalimaud Research, Champalimaud Centre for the Unknown, Lisbon, 1400-038, Portugal
4
Laboratory of Clinical Investigation, Intramural Research Program, National Institute on Aging, NIH, Baltimore, USA
5
Institute for Bioinnovation, Biomedical Sciences Research Center “Alexander Fleming”, Attica, Greece
6
Center for Soft Nanoscience and Institute of Medical Physics and Biophysics, University of Muenster, Muenster, 48149, Germany
7
Department of Structural Biochemistry, Max Planck Institute of Molecular Physiology, Dortmund, 44227, Germany
8
Institute of Biosciences & Applications NCSR "Demokritos", Athens, Greece
9
Department of Pathology and Cell Biology, Taub Institute for Research on Alzheimer’s Disease and the Aging Brain, Columbia University Medical
Center, New York, USA

PP51
VIRTUAL

Frontal cortex Angiotensin type 2 receptor-interacting protein levels are
associated with less brain amyloid-β burden in postmortem brains of
older adults with Alzheimer’s dementia

Caglar Cosarderelioglu1, Alma Plaza-Rodriguez2, Pablo Iglesias3, Simion Kreimer4,
C. Conover Talbot Jr.5, D. Brian Foster6, Robert N. Cole4, Jeremy Walston1, Peter Abadir1
1
Division of Geriatric Medicine and Gerontology, Johns Hopkins University School of Medicine, Baltimore, USA
2
Krieger School of Arts and Sciences, Johns Hopkins University, Baltimore, USA
3
Department of Electrical and Computer Engineering, Whiting School of Engineering, Johns Hopkins University, Baltimore, USA
4
The Mass Spectrometry and Proteomics Facility, The Johns Hopkins University School of Medicine , Baltimore, USA
5
Institute for Basic Biomedical Sciences, Johns Hopkins University School of Medicine, Baltimore, USA
6
Division of Cardiology, Department of Medicine, Johns Hopkins University, Baltimore, USA
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PP53

Implication of apoE in the crosstalk of meningeal lymphatic function
and innate immunity

Nikoleta Delivanoglou1, Kennedi Todd3, Sofia Pereira Das Neves1, Megan J. Barber1,
Guadalupe Sanchez1,2, Yuka Martens1, Silvia S. Kang1, John D. Fryer3, Guojun Bu1,
Sandro Da Mesquita1,2
1
Department of Neuroscience, Mayo Clinic, Jacksonville, USA
2
Neuroscience Ph.D. Program, Mayo Clinic Graduate School of Biomedical Sciences, Mayo Clinic, Jacksonville, USA
3
Department of Neuroscience, Mayo Clinic, Scottsdale, USA

PP54

PP55

LRP1 is a neuronal receptor for α-synuclein uptake and spread

Na Zhao1, Kai Chen1, Yuka Martens1, Axel Meneses1, Daniel Ryu2, Wenyan Lu1,
Ana Caroline Raulin1, Fuyao Li1, Jing Zhao1, Yixing Chen1, Cynthia Linares1,
Marshall Goodwin2, Yonghe Li1, Chia-Chen Liu1, Takahisa Kanekiyo1, David Holtzman3,
Todd Golde2, Guojun Bu1
1
Mayo Clinic, Jacksonville, USA
2
University of Florida, Gainesville, USA
3
Washington University School of Medicine, St. Louis, USA

FDA-approved small molecule drugs inhibit the interaction of
apolipoprotein E with amyloid-β and show evidence of improving
cognition in Alzheimer’s disease patients

Noah Johnson1, Athena Ching Jung Wang1, Christina Coughlan1, Stefan Sillau1,
Esteban Lucero1, Lisa Viltz1, Neil Markham1, Cody Allen1, A. Ranjitha Dhanasekaran1,
Heidi Chial1, Huntington Potter1
1
Department of Neurology, University of Colorado Alzheimer’s and Cognition Center, and the Linda Crnic Institute for Down Syndrome, University
of Colorado, Anschutz Medical Campus, USA

PP56

Neurotoxicity in Frontotemporal Dementia 3 is caused by Altered
Microglia Metabolism and Inflammatory Profile
Henriette Haukedal, Signe Lorenzen, Kristine Freude1
1
University of Copenhagen, Frederiksberg, Denmark

PP57

Contraction of brain pericytes in response to Islet Amyloid PolyPeptide
is reversed by pramlintide

Cristina Nunez-diaz1, Dovilė Pocevičiūtė1, Nina Schultz1, B The Netherlands Brain Bank
N B2, Karl Swärd3, Malin Wennström1
1
Clinical Memory Research Unit, Department of Clinical Sciences Malmö,Lund University, Malmö, Sweden
2
Netherlands Institute for Neuroscience, Meibergdreef 47, 1105 BA, Amsterdam, Netherlands
3
Department of Experimental Medical Science, BMC D12, SE-22184, Lund, Sweden

PP58

Long-read RNA sequencing reveals new and diverse genes and RNA
isoforms expressed in human brain

Mark Ebbert1,2,3, Bernardo Aguzzoli-Heberle1,2, J. Anthony Brandon1,2, Kayla A.
Nations1,2, Madeline Page1,2, Mark E. Wadsworth1,2, Dennis Dickson4, Peter T. Nelson1,
John D. Fryer5
1
Sanders-brown Center On Aging, University Of Kentucky College of Medicine, Lexington, USA
2
Department of Neuroscience, University of Kentucky College of Medicine, Lexington, USA
3
Division of Biomedical Informatics, Internal Medicine, University of Kentucky College of Medicine, Lexington, USA
4
Department of Neuroscience, Mayo Clinic, Jacksonville, USA
5
Department of Neuroscience, Mayo Clinic, Scottsdale, USA
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Single cell transcriptomics of vascular cells from App knock-in mice
reveal increased vascular tonus and activation of inflammatory
pathways

Katrine Dahl Bjørnholm1, Michael Vanlandewijck2,3, Urban Lendahl2, Francesca Del
Gaudio2, Helena Karlström1, Christer Betsholtz2,3, Per Nilsson1
1
Karolinska Institutet, Department of Neurobiology Care Science and Society, Section of Neurogeriatrics, Solna, Stockholm, Sweden
2
Karolinska Institutet, Department of Medicine Huddinge, Huddinge, Stockholm, Sweden
3
Uppsala University, Institute for Immunology, Genetics, and Pathology, Uppsala, Sweden

PP60

Investigation of functional and Structural Changes of Retina in a murine
Model of Alzheimer’s Disease

Chae-Eun Moon1,2, Kyusun Han1, Hae-Sol Shin1,3, Yejun Cho1, Jun Ki Lee1,
Hyun Jin Kim1, Hong Kyung Kim1,3, Suk Ho Byeon1,2, Kyoung Yul Seo1,3, Hyung Keun Lee1,
Yong Woo Ji1,4
1
Institute of Vision Research, Department of Ophthalmology, Yonsei University College of Medicine, Seoul, Korea
2
Brain Korea 21 PLUS Project for Medical Science, Yonsei University College of Medicine, Seoul, Korea
3
Korea Mouse Sensory Phenotyping Center, Yonsei University College of Medicine, Seoul, Korea
4
Department of Ophthalmology, Yongin Severance Hospital, Yonsei University College of Medicine, Seoul, Korea

PP62

Phospholipase D3 deficiency compromises mitochondrial DNA
degradation leading to lysosomal dysfunction and membrane lipid
alterations

Zoë P. Van Acker1, Marine Bretou1, Ragna Sannerud1, Markus Damme2, Wim Annaert1
1
VIB-KU Leuven Center for Brain & Disease Research, Leuven, Belgium
2
Christian-Albrechts-University Kiel Institute of Biochemistry, Kiel, Germany

PP63

PP64

Modelling discontinuous flow patterns on the blood-brain barrier
Adjanie Patabendige1,2, Gregory Lip2,3, Damir Janigro4,5
1
Edge Hill University, Ormskirk, UK
2
University of Liverpool, Liverpool, UK
3
Liverpool Heart & Chest Hospital, Liverpool, UK
4
Flocel Inc, Cleveland, USA, 5Case Western Reserve University, Cleveland, USA

Cerebral metabolic changes and impaired blood-brain barrier precede
amyloid beta deposition in the 5×FAD mouse model
Minmin Yao1, Zhiliang Wei2, Ziqin Zhang3, Anna Li4, Ruoxuan Li1, Aaron Kakazu1,
Hanzhang Lu2,3, Jiadi Xu2,4, Wenzhen Duan1,5
1
Division of Neurobiology, Department of Psychiatry and Behavioral Sciences, Johns Hopkins University School of medicine, Baltimore, USA
2
The Russell H. Morgan Department of Radiology and Radiological Sciences, Johns Hopkins University School of Medicine, Baltimore, USA
3
Department of Biomedical Engineering, Johns Hopkins University, Baltimore, Maryland, USA, Baltimore, USA
4
F.M. Kirby Research Center, Kennedy Krieger Research Institute, Baltimore, USA
5
Solomon H. Snyder Department of Neuroscience, Johns Hopkins University School of Medicine, Baltimore, USA
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PP66

PP67

TDP-43 represses cryptic exons in TFIIH components to regulate
epigenetic remodeling at neuronal enhancers

Sarah Hill1, Sahba Seddighi1, Yue Qi1, Wei Wu2, William Nathan2, Dongpeng Wang2,
Elsa Callen2, Daniel Ramos1, Joel Reyes1, Caroline Esnault3, Ryan Dale3, Steven Coon3,
Mercedes Prudencio4, Leonard Petrucelli4, Zhe Liu5, Jennifer Lippincott-Schwartz5,
Andre Nussenzweig2, Michael Ward1
1
NINDS/NIH, Bethesda, USA
2
NCI/NIH, Bethesda, USA
3
NICHD/NIH, Bethesda, USA
4
Mayo Clinic, Jacksonville, USA,
5
Janelia Research Campus, Ashburn, USA

Blood-brain barrier leakage in cerebral amyloid angiopathy

Sabine Voigt1, K. Kaushik1, M. R. Schipper1, R. G. J. van der Zwet1, R. van Dort1,
J. J. de Jong2, W. H. Backes2, S. J. van Veluw1,3,4, E. I. Hoff5, J. Staals2, M. J. P. van Osch1,
M. A. A. van Walderveen1, M. J. H. Wermer1, W. M. Freeze1
1
Leiden University Medical Center, Leiden, The Netherlands
2
Maastricht University Medical Center, Maastricht, The Netherlands
3
J. Philip Kistler Stroke Research Center, Boston, USA
4
MassGeneral Institute for Neurodegenerative Disease, Charlestown, USA
5
Zuyderland Medical Center, Heerlen, The Netherlands

Involvement of autophagy in small vessel disease using CADASIL
Notch3 disease animal models
Wenchao Shao1
1
Department of Neurobiology, Care Sciences and Society, Karolinska Institutet, Solna, Sweden

PP68

Insights into the mechanisms and factors initiating pathologic
consequences in microvessels after neural injury

Tian Zhou1, Yiming Zheng1, Grace Hammel1, Li Sun1, Smaranda Ruxandra Badea2,
Haitao Sun2, Choogon Li1, Timothy Megraw1, Wutian Wu2, Yi Ren1
1
Florida State University College of Medicine, TALLAHASSEE, USA
2
School of Biomedical Sciences, Li Ka Shing Faculty of Medicine, The University of Hong Kong, Hong Kong, China

PP69
VIRTUAL

Single cell sequencing-based exploration of microglia subpopulations
in accelerated aging mice.
Robert-Josep Subirana-Slotos1, Sebastian Kunz2, Matthias Klein2, Tobias Bopp2,
Kristina Endres1
1
Department of Psychiatry and Psychotherapy, University Medical Center, Mainz, Germany
2
Institute for Immunology, University Medical Center, Johannes Gutenberg-Universität, Mainz, Germany
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PP71

PP72

Hippocampal transcriptomics reveal time-dependent
neurodegeneration-associated immune signatures related to
epileptogenesis

Claudia Espinosa-Garcia1,2, Asheebo Rojas1, Hailian Xiao2, Young Lin2, Aditya Natu2,
Alejandra Valdivia3, Raymond Dingledine1, Srikant Rangaraju2
1
Department of Pharmacology and Chemical Biology, Emory University School of Medicine, Atlanta, USA
2
Department of Neurology, Emory University School of Medicine, Atlanta, USA
3
Department of Medicine, Emory University School of Medicine, Atlanta, USA

Evidence of cerebellar TDP-43 loss of function in FTLD-TDP

Sarah Pickles1, Tania Gendron1, Yuka Koike1, Mei Yue1, Yuping Song1, Jennifer
Kachergus1, J. Shi1, Michael DeTure1, E. Aubrey Thompson1, Björn Oskarsson1, Neill
Graff-Radford1, Bradley Boeve2, Ronald Petersen2, Zbigniew Wszolek1, Keith Josephs2,
Dennis Dickson1, Leonard Petrucelli1, Casey Cook1, Mercedes Prudencio1
1
Mayo Clinic Florida, Jacksonville, USA
2
Mayo Clinic Rochester, Rochester, USA

Transcriptomic changes in astrocytes and fibroblasts from an App
knock-in ADmouse model (AppNLGF)
Hao Li1, Katrine Dahl Bjørnholm1, Helena Karlström1, Christer Betsholtz2,3,
Michael Vanlandewijck2,3, Per Nilsson1
1
Department of Neurobiology, Care sciences, and Society, Division of Neurogeriatrics, Karolinska Institutet, Stockholm, Sweden
2
Department of Medicine, Huddinge, Karolinska Institutet, Stockholm, Sweden
3
Department of Immunology, Genetics, and Pathology, Rudbeck Laboratory, Uppsala University, Uppsala, Sweden

PP73

Neuroinflammation mediates synaptic pruning following traumatic
brain injury

Sydney J. Reitz1, Akshata A. Korgaonkar1, Andrew D. Sauerbeck1, Terrance T. Kummer1
1
Department of Neurology, Washington University In St. Louis, St. Louis, USA

PP74

Preclinical steps for improved compound delivery in neurodegeneration
using BP-EVs nanocarriers
Aida Serra1, Cristina Lorca1, Xavier Gallart-Palau2
1
IMDEA-Food Research Institute, Campus of International Excellence UAM+CSIC , Madrid , Spain
2
Biomedical Research Institute of Lleida Dr. Pifarré Foundation (IRBLLEIDA) - +Pec Proteomics Research Group (+PPRG) - Neuroscience Area –
University Hospital Arnau de Vilanova (HUAV), Lleida, Spain

PP75

Long-read isoform sequencing implicates PSEN2 cryptic splicing in
sporadic Alzheimer’s disease.
Meredith Course1,2, Jenna Somberg1, Kathryn Gudsnuk1, C. Dirk Keene1,
Thomas Bird1, Suman Jayadev1, Paul Valdmanis1
1
University Of Washington, Seattle, USA
2
Colorado College, Colorado Springs, USA

PP76

Gut microbiome perturbations alter astrocyte phenotypes in the
APPPS1-21 mouse model of amyloidosis
Sidhanth Chandra1, Antonio Di Meco1, Hemraj Dodiya2, Jelena Popovic1,
Xiaoqiong Zhang2, Katherine Sadleir1, Sangram Sisodia2, Robert Vassar1
1
Northwestern University, Chicago, USA
2
University of Chicago, Chicago, USA
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Deep quantitative proteomics analysis of the brain vasculature in
Alzheimer’s disease and related tauopathies
Aleksandra Wojtas1, Eric Dammer1, Duc Duong1, Luming Yin1, Edward Lee2,
Nicholas Seyfried1
1
Emory University, Atlanta, USA
2
University of Pennsylvania, Philadelphia, USA
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Transcriptional Profiling of Oxidative Stress in Alzheimer’s Disease
Zhaoqi Yan1,2, Andrew Mendiola1,2, Yu Yong1,2, Alexander Pico1, Katerina
Akassoglou1,2,3
1
Gladstone Institutes, San Francisco, USA
2
Center for Neurovascular Brain Immunology at Gladstone and UCSF, San Francisco, USA
3
Department of Neurology, Weill Institute for Neurosciences, University of California, San Francisco, USA

Single-Nucleus Chromatin Accessibility Analysis and Machine Learning
to Understand the Role of Astrocytes in 4R-Tauopathies
Nils Briel1,2, Viktoria C. Ruf1, Katrin Pratsch1,2, Sigrun Roeber1, Janina Mielke1,
Jeannine Widmann1, Mario M. Dorostkar1, Otto Windl1,2, Thomas Arzberger1,2,3,
Felix L. Struebing1,2, Jochen Herms1,2,4
1
Center For Neuropathology, Ludwig-Maximilians-University, Munich, Germany
2
German Center for Neurodegenerative Diseases (DZNE), Site Munich, Munich, Germany
3
Department of Psychiatry and Psychotherapy, University Hospital Munich, Ludwig-Maximilians-University, Munich, Germany
4
Munich Cluster of Systems Neurology (SyNergy), Munich, Germany

PP80

The role of the complement system in neovascular age-related macular
degeneration mediated retinal fibrosis
Heping Xu1,2, María Llorián-Salvador1, Karis Little1, Caijiao Yi2, Manon Szczepan1,
Jian Liu2, Mei Chen1
1
The Wellcome-Wolfson Institute for Experimental Medicine, Queen's University Belfast, Belfast, United Kingdom
2
Aier Institute of Optometry and Vision Science, Changsha, China
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VIRTUAL
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Modeling Lewy body disease using human iPSC-derived cerebral organoids
Yunjung Jin1
1
Mayo Clinic, Jacksonville, USA

Characterizing the cellular states mediating Alzheimer’s Disease risk
variants using single-cell omics
Ricardo D'oliveira Albanus1, Logan Brase1, Anjali Garg1, Shi-Feng You1,
Carolina Soriano-Tarraga1, Bruno Benitez2, Carlos Cruchaga1, Celeste Karch1,
Oscar Harari1
1
Department of Psychiatry, Washington University School of Medicine, St. Louis, USA
2
Department of Neurology, Beth Israel Deaconess Medical Center, Boston, USA

Characterizing the transcriptional profile of Pick’s Disease, a 3R
Tauopathy

Nicole Tamvaka1,2, Alexandra Soto-Beasley1, Zachary Quicksall3, Shanu Roemer1,
Evan Udine1,2, Marka van Blitterswijk1,2, Dennis Dickson1, Owen Ross1,2
1
Department of Neuroscience, Mayo Clinic, Jacksonville, USA
2
Neuroscience Graduate Program, Mayo Clinic Graduate School of Biomedical Sciences, Jacksonville, USA
3
Department of Quantitative Health Sciences, Mayo Clinic, Jacksonville, USA
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The Trk-PAM ACD856 improves mitochondrial function and increase
BDNF levels in primary cortical neurons

Cristina Parrado1, Sanja Juric1, Märta Dahlström1, Johan Sandin1,2, Pontus Forsell1,2
1
Alzecure Pharma AB, Huddinge, Sweden
2
Karolinska Institutet, Dept of Neurobiology, Care sciences and society, div. of Neurogeriatrics, Solna, Sweden

Brainwide Genetic Sparse Labeling, Imaging and Quantitative
Analyses of Single-Neuron Morphological Deficits in Mouse Models
of Neurodegenerative Diseases

Chang Park1, Daniel Lee1, Chris Choi1, Peter Langfelder1, Amberlene De La Rocha1,
Ming Yan1, X. William Yang1,2
1
Center for Neurobehavioral Genetics, Jane and Terry Semel Institute of Neuroscience and Human Behavior; Dept. Psychiatry and Biobehavioral
Science, David Geffen School of Medicine, University of California Los Angeles, Los Angeles, USA
2
Brain Research Institute, University of California Los Angeles, Los Angeles, USA

PP86

IL-33 deficiency accelerates diabetes-induced retinal neuronal
degeneration

Mei Chen1, Josy Augustine1, Sofia Pavlou1, Kevin Harkin1, Alan Stitt1, Heping Xu1
1
Queens University Belfast, UK

PP87
VIRTUAL

Network analysis of mouse brain proteomes resolves m=olecular and
cellular endophenotypes of aging and Aβ pathology

Srikant Rangaraju, Kyla Langdon1, Sruti Rayaprolu1, Ruth Nelson1, Asiah McWhorter1,
Hailian Xiao1, Duc Duong2, Aditya Natu1, Ananthramanan Shantaraman2,
Eric Dammer2, Nicholas T Seyfried2, Srikant Rangaraju1
1
Department of Neurology, Emory University, Atlanta GA, USA
2
Department of Biochemistry, Emory University, Atlanta GA, USA
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SHORT TALK I: BrightFocus
Foundation Early Career
Investigator Session
October 10, 2022, 15:50 - 16:50
OP01

TREM2-independent microgliosis promotes
tau-mediated neurodegeneration in the
presence of ApoE4

Maud Gratuze1, Johannes Schlachetzki2, Nimansha Jain1,
Lea Rodriguez1, Clayton Mansel1, Michal Kipnis1, Sydney
O'Brien2, Martina P. Pasillas2, Choonghee Lee1, Patrick M.
Sullivan4, Marco Colonna3, Christopher K. Glass2, Jason
Ulrich1, David M. Holtzman1

Department of Neurology, Hope Center for Neurological Disorders, Knight Alzheimer’s
Disease Research Center, Washington University School of Medicine, St Louis, USA,
2
Department of Cellular and Molecular Medicine, University of California, San Diego, USA,
3
Department of Pathology and Immunology, Hope Center for Neurological Disorders, Knight
Alzheimer’s Disease Research Center, Washington University School of Medicine, St Louis, USA
4
Department of Medicine, Duke University Medical Center, Durham Veterans Health
Administration Medical Center’s Geriatric Research, Education and Clinical Center, Durham,
USA
1

Background: In addition to tau and Aβ pathologies, neuroinflammation
plays an important role in Alzheimer’s disease (AD). Variants in APOE
(E4 isoform) and TREM2 increase AD risk. ApoE4 exacerbates taulinked neurodegeneration and inflammation in P301S mice and
removal of microglia with a CSF1R antagonist blocked tau-dependent
neurodegeneration. Microglia adopt a heterogenous population of
transcriptomic states (i.e. DAM, IRM, LRM, etc.) in response to pathology,
at least some of which (i.e. DAM) are dependent on TREM2. Previously
we reported that knockout of TREM2 attenuated neurodegeneration in
P301S mice that express mouse Apoe. We initially hypothesized that
the ability of TREM2 deletion to dampen tau-mediated microgliosis
would result in a decreased microglial inflammatory response and
would counteract the detrimental effect of ApoE4 on tau-dependent
neurodegeneration. Methods: We generated P301S tau mice expressing
ApoE4 (TE4) expressing or not TREM2. Using immunohistochemistry,
biochemistry, snRNAseq and ATACseq, we tested in ApoE4 TE4 the
consequences of TREM2 deletion on neurodegeneration, tau pathology,
and microglia profile. Results: Surprisingly, we report that there is more
severe neurodegeneration and tau pathology in TREM2-deficient TE4
mice despite decreased detection of DAM-like TREM2-dependent
microglial transcriptomic states. In contrast, we observed elevated
expression by microglia of genes reflecting increased lysosomal burden
in TE4 mice, independent of TREM2. Discussion: Our data demonstrate
that, in the presence of ApoE4, TREM2-independent microglial reactivity
is sufficient to drive brain atrophy and synaptic loss in the setting of
tauopathy. While TREM2 deletion clearly lowered the expression of a
subset of DAM-like genes, a sustained lysosomal expansion remained
in microglia and subsequent high synaptic phagocytosis, which can
explain, at least partially the absence of neuroprotection. This study
raises new important questions about targeting TREM2 and microglia,
as a therapeutic approach to treat AD. Conclusions: Our results
suggest that TREM2-independent microgliosis facilitates tau-mediated
neurodegeneration in the presence of ApoE4.
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OP02

Hyperactive somatostatin interneurons near
amyloid plaque and cell-type-specific firing
deficits in a mouse model of Alzheimer’s
disease

Moustafa Moustafa Algamal1,2, Alyssa Russ1,2, Morgan
Miller1,2, Steven Hou1,2, Megi Maci1,2, Leon Munting1,2,
Qiuchen Zhao1,2, Dmitry Gerashchenko2,3, Brian Bacskai1,2,
Ksenia Kastanenka1,2

Massachusetts General Hospital, Charlestown, USA
Harvard Medical School, Cambridge, USA
3
VA Boston Healthcare System, West Roxbury, USA
1
2

Alzheimer’s disease (AD) is characterized by progressive memory
loss and cognitive decline. These impairments correlate with early
alterations in neuronal network activity in AD patients. Disruptions in
the activity of individual neurons have been reported in mouse models
of amyloidosis. However, the impact of amyloid pathology on distinct
neuronal types remains unexplored within intact neuronal circuits. Here
we use in vivo calcium imaging with multiphoton microscopy to monitor
and compare the spontaneous activity of excitatory and two types of
inhibitory interneurons in the cortices of APP/PS1 and control mice.
We also determine the relationship between amyloid accumulation
and the deficits in spontaneous activity in APP/PS1 mice. We show
that somatostatin-expressing (SOM) interneurons are hyperactive,
while parvalbumin-expressing interneurons are hypoactive in APP/PS1
mice. Only SOM interneuron hyperactivity correlated with proximity
to amyloid plaque. These inhibitory deficits were accompanied by
decreased excitatory neuron activity and decreased pairwise activity
correlations in APP/PS1 mice. Our study identifies cell-specific neuronal
firing deficits in APP/PS1 mice driven by amyloid pathology. These
findings highlight the importance of addressing the complexity of
neuron-specific deficits to ameliorate circuit dysfunction in Alzheimer’s
disease.

OP03

Sex chromosomes and gonads exert
differential effects on neuroinflammation in an
Alzheimer’s disease mouse model
Erin Reed-Geaghan1, Brad Casali1, Li Lin1, Emily Marsico1,
Lydia Chlpka1, Heleina Dopazo1
Northeast Ohio Medical University, Rootstown, USA

1

Background: Alzheimer’s disease (AD) is the primary cause of
dementia, disproportionally affecting women for reasons that are not
well understood. Robust neuroinflammation in the brain is a hallmark
of the disease and exhibits sex differences that may contribute to
sex differences in disease onset and progression. Whether these
neuroinflammatory sex differences are due to the complement of sex
chromosomes or the circulating gonadally-derived sex hormones is
unclear.
Materials and Methods: To dissociate the sex chromosome and gonadal
effects on AD-related neuroinflammation, we used the Four-Core
Genotype (FCG) mouse model that produces testes- or ovary-bearing
mice with either XX or XY sex chromosomes. Female transgenic 5xFAD
mice were mated to XY-Sry male FCG mice, and the progeny were aged
to 4 or 8 months. The brain parenchyma and the peripheral interfacing
regions were assessed by immunohistochemistry, quantitative PCR,
and flow cytometry. Splenocytes were isolated and stimulated with a
Brefeldin A/ionomycin/PMA cocktail followed by flow cytometry.
Results: The contribution of sex chromosomes and circulating gonadal
sex hormones varied by age, disease-state, brain region, cell type,
and gene. Sex chromosomes accounted for most of the differences in
microglia-related measures in aged 5xFAD; FCG mice, while gonads
contributed to T cell polarization in aged FCG mice. The differences in
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various metrics, such as astrocytosis, were due to both sex chromosomes
and gonads, and/or the interaction between them, as in aged FCG mice
cytokine expression and gliosis.
Discussion: These data demonstrate a complex relationship between
immune cell activation and the sex chromosomes and gonads, with
implications for how the immune cells respond to AD-related processes.
Conclusions: Our data suggest that sex chromosomes and gonadallyderived circulating sex hormones each influence AD-related
neuroinflammatory processes. These in turn contribute to divergent
patterns of disease onset and progression.

OP04

Unbiased classification of the human brain
proteome resolves distinct clinical and
pathophysiological subtypes of cognitive
impairment

Lenora Higginbotham1, E. Kathleen Carter1, Eric B. Dammer1,
Erik C. B. Johnson1, Duc M. Duong1, Luming Yin1, Philip L.
De Jager2, David A. Bennett3, James J. Lah1, Allan I. Levey1,
Nicholas T. Seyfried1
Emory University School of Medicine, Atlanta, USA
Columbia University Taub Institute, New York, USA
Rush University Medical Center, Chicago, USA

1
2
3

Background: Increasing evidence indicates the hallmark amyloid
and tau deposition of Alzheimer’s disease (AD) represents only a
fraction of its complex and heterogenous pathophysiology. Molecular
subtyping using large-scale -omic strategies can resolve this biological
heterogeneity and advance diagnostic and therapeutic precision.
Methods: Postmortem dorsolateral prefrontal cortex tissues from
the Religious Orders Study and Rush Memory and Aging Project with
clinical diagnoses of no cognitive impairment (NCI, n=220), mild
cognitive impairment (MCI, n=173), and AD (n=204) were analyzed by
quantitative mass spectrometry. Using the clustering algorithm MONET
M1, cognitively impaired cases were classified based on individual
proteomic profiles.
Results: Approximately 8,000 proteins were quantified across all cases.
Clustering of MCI and AD cases resolved three proteomic classes of
cognitive impairment, termed A, B, and C. Applying a systems-based
organization to these profiles highlighted divergent biological trends,
and phenotypic characterization of each class identified key differences
in genetic, clinical, and pathological features. Class A featured the most
neurologically preserved proteomic profile, mirroring NCI cases in
levels of synaptic, metabolic, and inflammatory proteins. In contrast,
Class C displayed the most neurodegenerative proteomic profile with
decreased synaptic markers and exceptionally elevated inflammatory
signatures. Accordingly, Class A featured the slowest rates of cognitive
decline and lowest neuropathological burden, while Class C harbored
more aggressive cognitive deterioration, heightened neuropathology,
and elevated genetic AD risk. Class B featured an intermediate proteomic
profile, excepting remarkably high levels of numerous synaptic markers.
Yet, these neuronal signatures offered Class B no distinct advantages in
disease phenotype, as it strongly mirrored Class C in clinicopathological
features.
Conclusion: Large-scale proteomic clustering of the MCI and AD brain
resolved three subtypes characterized by diverse genetic, molecular,
and phenotypic differences. Further investigation of these classes and
their unique molecular signatures promises to meaningfully impact
diagnostic classification, disease prognostication, and precision
therapeutics.

OP05

Anxiety associates with cerebral
hyperperfusion in preclinical Alzheimer
disease

Anup Deshpande1, Henry Rusinek1, Arjun Masurkar1
1

NYU School Of Medicine, New York, USA

Background: Anxiety concurrent with subjective cognitive decline
(SCD), a preclinical stage of Alzheimer’s disease (AD), associates with
faster progression to dementia. Yet, the mechanism is unclear. We tested
the hypothesis that anxiety in SCD correlates with cerebral blood flow
(CBF) abnormalities. We focused on the anterior cerebral artery (ACA)
and anterior choroidal artery (ACHA), vessels supplying the prefrontal
cortex and hippocampal head, respectively, key areas of the anxiogenic
network.
Materials and Methods: Consecutive participants (n = 17) in the NYU
Alzheimer’s Disease Research Center with SCD underwent florbetaben
amyloid PET MRI, with arterial spin labeling sequence to measure CBF.
Visualization and quantification of CBF was performed using CereFlow™
V1.0. Global amyloid burden was quantified as the standard value
uptake ratio over the cortex. Self-reported anxiety and depression
were quantified via the Beck Anxiety Inventory and Beck Depression
Inventory. Monotonic associations were measured using Spearman or
Pearson correlation, as appropriate. Means were compared using t-test.
Results: There was a statistically significant positive correlation between
CBF and anxiety in the ACA (p = 0.0077) and ACHA (p = 0.0249), but
not with depression. There was no difference in CBF between APOE4
carriers and non-carriers. There was no correlation of global amyloid
burden with CBF nor with anxiety.
Discussion: These results suggest that anxiety may be driven by
elevated CBF. This hyperfusion may reflect increased cortical metabolic
demand from hyperexcitability or direct vascular mechanisms. Lack of
correlation to global amyloid deposition suggests a role for amyloid
forms not measured by PET or, more interestingly, non-amyloid
processes.
Conclusions: Anxiety in preclinical AD correlates with increased blood
flow to anxiogenic regions, independent of PET-measured amyloid
and APOE4. This motivates exploration of amyloid-independent
mechanisms on cerebral blood flow in preclinical AD that may mediate
anxiety and its relationship to accelerated progression to dementia.

OP06

The 677C>T variant in
methylenetetrahydrofolate reductase
causes morphological and functional
cerebrovascular deficits in mice

Alaina Reagan1, Karen Christensen2, Jill Meyer3, Jonathan
Peters3, Lucas Figueiredo3, Scott Persohn3, Amanda
Bedwell3, Kierra Eldridge3, Racheal Speedy3, Rima Rozen2,
Michael Sasner1, Paul Territo3, Gareth Howell1
The Jackson Laboratory, Bar Harbor, USA
McGill University, Montreal, Canada
3
Indiana University School of Medicine, Indianapolis, USA
1
2

Background: Mechanisms driving cerebrovascular decline during
aging and in disease are poorly understood. Methylenetetrahydrofolate
reductase (MTHFR) is a critical enzyme in the folate/methionine/
homocysteine pathway. Variants in MTHFR, notably 677C>T, have
been associated with Alzheimer’s disesase (AD) and vascular
dementia. Approximately 30% of individuals carry at least one copy of
MTHFR677C>T, causing a 50% decrease in MTHFR enzyme efficiency.
Reduced efficiency can lead to high levels of homocysteine in blood,
resulting in vascular inflammation and increased risk for cerebrovascular
damage. We hypothesize that brain-specific vascular expression of
MTHFR677C>T in cerebrovasculature drives damaging effects.
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Materials and methods: We utilized CRISPR to create a novel knock
in (KI) mouse carrying the Mthfr677C>T allele on the C57BL/6J
background. Liver and brain enzyme function were assessed in young
Mthfr677C>T mice while plasma homocysteine was measured both in
young and aged cohorts. Immunohistochemistry, electron microscopy
and PET/CT were used to examine cerebrovascular density, morphology
and function, respectively.
Results: Mthfr677C>T mice have reduced liver and brain enzymatic
function and increased plasma homocysteine levels, which corresponds
to human data. Young mice carrying one or two risk alleles show
significantly reduced vascular density and increased glial activation
in frontal cortex as well as reduced blood perfusion in several brain
regions. Cerebrovascular ultrastructure shows endothelial and pericyte
apoptosis, reduced luminal size, and increased astrocyte and microglial
presence in the microenvironment.
Discussion: Vascular contributions to AD and related dementias are
increasingly being recognized in the field as a critical component to
the complex pathology. The Mthfr677C>T model provides clues as
to how early changes in vascular function could initiate and promote
subsequent neurodegeneration.
Conclusions: A novel mouse strain has been created to determine
mechanisms by which the MTHFR677C>T polymorphism increases
risk for cerebrovascular dysfunction. This work aims to identify novel
therapeutic approaches that reduce cerebrovascular pathology in AD
and other dementias.

OP07

Understanding the impact of midlife
cardiovascular risk factors & subclinical
atherosclerosis on brain´s health: a role on
Alzheimer´s pathology

Marta Cortes-Canteli1,2, Juan Domingo Gispert1,3, Catarina
Tristão-Pereira1, Fatima Sanchez-Cabo1, Marc Suarez-Calvet3,
Michael Schöll4, Borja Ibanez1,2, Henrik Zetterberg4, Kaj
Blennow4, Valentin Fuster1
Centro Nacional De Investigaciones Cardiovasculares, Madrid, Spain
Instituto De Investigacion Sanitaria Fundacion Jimenez Diaz, Madrid, Spain
BarcelonaBeta Research Centre, Barcelona, Spain
4
University of Gothenburg, Sweden
1
2
3

Background: Mechanisms driving cerebrovascular decline during
aging and in disease are poorly understood. Methylenetetrahydrofolate
reductase (MTHFR) is a critical enzyme in the folate/methionine/
homocysteine pathway. Variants in MTHFR, notably 677C>T, have
been associated with Alzheimer’s disesase (AD) and vascular
dementia. Approximately 30% of individuals carry at least one copy of
MTHFR677C>T, causing a 50% decrease in MTHFR enzyme efficiency.
Reduced efficiency can lead to high levels of homocysteine in blood,
resulting in vascular inflammation and increased risk for cerebrovascular
damage. We hypothesize that brain-specific vascular expression of
MTHFR677C>T in cerebrovasculature drives damaging effects.
Materials and methods: We utilized CRISPR to create a novel knock
in (KI) mouse carrying the Mthfr677C>T allele on the C57BL/6J
background. Liver and brain enzyme function were assessed in young
Mthfr677C>T mice while plasma homocysteine was measured both in
young and aged cohorts. Immunohistochemistry, electron microscopy
and PET/CT were used to examine cerebrovascular density, morphology
and function, respectively.
Results: Mthfr677C>T mice have reduced liver and brain enzymatic
function and increased plasma homocysteine levels, which corresponds
to human data. Young mice carrying one or two risk alleles show
significantly reduced vascular density and increased glial activation
in frontal cortex as well as reduced blood perfusion in several brain
regions. Cerebrovascular ultrastructure shows endothelial and pericyte
apoptosis, reduced luminal size, and increased astrocyte and microglial
presence in the microenvironment.
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Discussion: Vascular contributions to AD and related dementias are
increasingly being recognized in the field as a critical component to
the complex pathology. The Mthfr677C>T model provides clues as
to how early changes in vascular function could initiate and promote
subsequent neurodegeneration.
Conclusions: A novel mouse strain has been created to determine
mechanisms by which the MTHFR677C>T polymorphism increases
risk for cerebrovascular dysfunction. This work aims to identify novel
therapeutic approaches that reduce cerebrovascular pathology in AD
and other dementias.

SHORT TALK II
October 10, 2022, 17:00 - 18:00
OP08

Large-scale multi-omic analyses in CSF
identified several causal and druggable
targets for Alzheimer’s disease
Carlos Cruchaga1
1

Washington Unversity, USA

Expression quantitative trait locus (eQTL) studies have been
instrumental in pinpointing the functional genes and identifying drug
targets for complex diseases. We and others have demonstrated that
QTLs using other omic layers (proteins, metabolites, and lipids) do not
overlap with eQTL and provide a biological context for additional GWAS
loci. Cerebrospinal fluid (CSF) biomarkers are one of primary diagnostic
tools in Alzheimer’s disease (AD), highlighting CSF’s relevance to brain
aging and AD pathology. Here, we present a large-scale CSF pQTL and
metabQTL analysis of over 3,000 individuals.
We generated proteomics (Somalogic; 7,584 proteins) and
metabolomics (Metabolon; 440 analytes) data for 3,065 individuals
in CSF. We performed QTL analysis using, in three stages: discovery,
replication, and meta-analyses. We performed colocalization of our
QTLs with GWAS for AD risk. Mendelian randomization (MR), proteinwide and metabolite-wide association study (PWAS/MWAS) using
FUSION was performed to identify proteins and metabolites that are
causal for AD.
We identified a total of 2,472 significant pQTL (1,297 in cis and 1,175
in trans), of which 1,339 are novel. Of the 99 GWAS loci for AD risk,
68 had a pQTL with suggestive significance (1×10-5) and 36 with
genome-wide significance (5×10-8). PWAS analyses identified over
25 proteins causal for AD enriched in multiple pathways including
amyloid beta metabolism (APOE, ACE and CNTN2), endolysosomal
(GRN, CTSH, CLN5 among others) and immune pathway (TREM2, CD33,
IL34 among others). We identified 192 (113 novel) metabQTL. 16
metabQTL colocalized with AD risk loci and are enriched on cortisol and
sphingomyelinase cholesterol pathways.
This study represents the largest QTL analysis of CSF to date and
identified hundreds of novel pQTL and metabQTL. Many of our CSF
pQTLs were distinctive from recently published plasma pQTLs, indicating
the presence of many tissue-specific signals. We also identified several
causal and druggable proteins and metabolites for AD.

OP09

Lysosomal signaling in microglia and
Alzheimer’s disease
Harini Iyer1, William Talbot1
1

Stanford University, USA

Genome wide association studies of Alzheimer’s disease (AD) patient
mutations strongly implicate immune pathways in disease onset or
progression. In the healthy brain, microglia, primary immune cells of the
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brain, ensure nervous system well-being and function by eliminating
dying cells, pruning synapses, and orchestrating appropriate immune
responses. Multiple lines of evidence indicate that two essential
microglial processes – lysosomal activity and inflammatory response –
are aberrantly activated in AD. How these microglial processes, critical for
brain development and function, become dysfunctional in the context
of aging or disease remains largely unexamined. I propose to study
lysosomal and immune responses of microglia in vivo using zebrafish in
light of numerous observations showing that microglia cultured in vitro
rapidly lose their identity and display aberrant expression of diseaseassociated genes. I have previously defined a lysosomal network
centered around the key lysosomal transcription factors Tfeb and Tfe3.
Using RNA-Sequencing of macrophages overexpressing Tfeb and Tfe3,
I have uncovered the lysosomal targets of these transcription factors in
the macrophage lineage. I find that many lysosomal targets of Tfeb and
Tfe3 are dysregulated in AD and my ongoing experiments will reveal
mechanisms through which aberrant Tfeb and Tfe3 activity contributes
to the pathology in AD. In parallel, I am leveraging the experimental
amenability of zebrafish for performing large-scale CRISPR screens to
study genes implicated in AD. I have identified zebrafish homologs of
genes mutated in AD, prioritized them based on microglial expression
or lysosomal function, and performed a CRISPR mutagenesis screen. My
preliminary data confirm that indeed many of these AD risk-associated
genes function in microglia. Collectively, my research renders microglial
biology accessible to live imaging and functional characterization in
vivo, and will bridge the gap between genomic resources available
for AD and molecular mechanisms underlying the pathology of this
devastating disease.

OP10

Regulation of inflammasome activation in
human microglia by Inositol Polyphosphate-5Phosphatase D (INPP5D/SHIP1)
Vicky Chou1, RIchard Pearse1, Aimee Aylward1, Seeley
Fancher1, Hyo Lee1, Matti Lam2, Nicholas Seyfried3, David
Bennett4, Phil De Jager2, Vilas Menon2, Tracy L. YoungPearse1
Brigham and Women's Hospital and Harvard Medical School, Boston, USA
Columbia University Medical Center, New York, USA
Emory University, Atlanta, USA
4Rush University Medical Center, Chicago, USA
1
2
3

Background: Microglia and neuroinflammation are implicated in the
development and progression of Alzheimer’s disease (AD). To better
understand microglia-mediated processes in AD, we studied the
function of Inositol Polyphosphate-5-Phosphatase D (INPP5D/SHIP1), a
gene linked to AD through GWAS.
Materials and Methods: Immunostaining, single nucleus RNA
sequencing (RNAseq), and Western blotting were used to interrogate
INPP5D expression in human postmortem brain and iPSC-derived
microglia (iMGs). CRISPR Cas9 targeting and pharmacological inhibitors
of INPP5D were employed to generate an experimental model of lower
of INPP5D activity using human iMGs. To interrogate the function of
INPP5D in human microglia, proteomic profiling, ELISA, and a series of
pharmacological treatments were employed. Single cell RNAseq was
utilized in both human co-culture systems and a conditional knock
out mouse model to investigate the consequences of reduced INPP5D
activity on neurons and astrocytes.
Results: INPP5D expression in the human brain is largely restricted to
microglia, and examination of prefrontal cortex across a large cohort
revealed reduced full length INPP5D protein levels in AD patient
brains compared to cognitively normal controls. INPP5D inhibition or
copy number reduction in iMGs induced the secretion of IL-1β and
IL-18. These elevated levels were rescued with caspase-1 and NLRP3
inhibitors, suggesting activation of the inflammasome with reduced
INPP5D activity. Inflammasome activation with INPP5D reduction was

further confirmed through ASC immunostaining and observation of
increased cleaved caspase-1.
Discussion: Through unbiased RNA and proteomic profiling and a series
of pharmacological manipulations, we demonstrate that reduction
of INPP5D activity induces changes in immune signaling through
the activation of the inflammasome. Further, we show functional
consequences of inflammasome activation in microglia on neuronal
gene expression profiles.
Conclusions: This work implicates INPP5D as a regulator of
inflammasome signaling in human microglia.

OP11

Canonical amyloid-β (Aβ) and tau
pathologies regulate disease stage-specific
microglia subtypes in AD

Dong Won Kim2, Kevin Tu1, Alice Wei1, Ashley Lau1, Anabel
Gonzalez-Gil3, Tianyu Cao1, Kerstin Braunstein1, Jonathan
Ling1, Juan Troncoso1, Philip Wong1,2, Seth Blackshaw2,
Ronald Schnaar3, Tong Li1

Department of Pathology, Johns Hopkins University School of Medicine, Baltimore, USA
Solomon H. Snyder Department of Neuroscience, Johns Hopkins University School of
Medicine, Baltimore, USA
3
Department of Pharmacology and Molecular Sciences, Johns Hopkins University School of
Medicine, Baltimore, USA
1
2

Background: Amongst risk alleles associated with late-onset
Alzheimer’s disease (AD), those that converged on the regulation of
microglia activity have emerged as central to disease progression. Yet,
how canonical amyloid-β (Aβ) and tau pathologies regulate microglia
subtypes during the progression of AD remains poorly understood.
Methods: We use single-cell RNA-sequencing to profile novel microglia
subtypes that are induced in response to both Aβ and tau pathologies
in a disease stage-specific manner. To validate the observation in AD
mouse models, we also generated snRNA-Seq dataset from the human
superior frontal gyrus (SFG) and entorhinal cortex (ERC) at different
Braak stages.
Results: We show that during early-stage disease, interferon signalling
induces a subtype of microglia termed Early-stage AD-Associated
Microglia (EADAM) in response to both Aβ and tau pathologies. During
late-stage disease, a second microglia subtype termed Late-stage ADAssociated Microglia (LADAM) is detected. Importantly, the pattern
of EADAM- and LADAM-associated gene expression is observed in
microglia from AD brains, during the early (Braak II)- or late (Braak VI/V)stage of the disease, respectively. Furthermore, we show that several
Siglec genes are selectively expressed in either EADAM or LADAM. For
example, Siglecg is expressed in white-matter-associated LADAM at late
stage, while Siglec-10, the human orthologue of Siglecg, is progressively
elevated in an AD-stage-dependent manner but not shown in nonAD tauopathy, suggesting that Siglec family members could serve as
specific markers for the stage-dependent microglia subtypes in AD.
Conclusions: Using scRNA-Seq in mouse models bearing amyloid-β
and/or tau pathologies, we identify novel microglia subtypes induced
by the combination of Aβ and tau pathologies in a disease stage-specific
manner. Our findings suggest that both Aβ and tau pathologies are
required for the disease stage-specific induction of EADAM and LADAM.
In addition, we revealed Siglecs as biomarkers of AD progression, and
potential therapeutic targets.
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Human iPSC-derived 3D tissue models to
investigate glial and vascular contributions
to neurodegenerative and neurovascular
diseases
Julien Klimmt1,2, Carolina Cardoso Goncalves1,2, Judit
Gonzalez Gallego1,2, Angelika Dannert1,2, Sophie
Robinson1,2,6, Liliana Pedro1,6,7, Joseph Kroeger1,2, Gernot
Kleinberger1,4, Mika Simons1,6,7, Martin Dichgans1,3,6,
Christian Haass3,5,6, Dominik Paquet1,3

Institute for Stroke and Dementia Research (ISD), University Hospital, LMU Munich, Munich,
Germany
2
Graduate School of Systemic Neurosciences, Munich, Germany
3
Munich Cluster for Systems Neurology (SyNergy), Munich, Germany
4
ISAR Bioscience GmbH, Planegg, Germany
5
Metabolic Biochemistry, Biomedical Center (BMC), Faculty of Medicine, LMU Munich,
Germany
6
German Center for Neurodegenerative Diseases (DZNE), Germany
7
Technical University, Germany
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Brain research heavily depends on models recapitulating key aspects
of human brain physiology and disease pathology. Human iPSCs
have great potential to complement existing disease models, as they
allow directly studying affected human cell types. In addition, recent
developments in CRISPR genome editing revolutionized how impacts of
genetic alterations on disease formation can be investigated. Co-culture
of disease-relevant iPSC-derived cells with disease-relevant mutations
enables studying complex phenotypes involving cellular crosstalk.
Combining these technologies we established a new generation of
iPSC-based human 3D brain tissue models for neurodegenerative and
neurovascular brain diseases. We successfully established a multicellular
brain tissue model containing iPSC-derived cortical neurons, astrocytes,
microglia, and oligodendrocytes, as well as combinations of cells
forming the neurovascular unit (NVU).
Our technology provides highly controllable and reproducible
3-dimensional tissues with typical cell morphologies and functional
features, including widespread synapse formation, spontaneous and
induced electrical activity, network formation, microglial ramification,
tiling and phagocytosis, as well as formation of barrier-containing
vessels interacting with astrocytic end feet for the NVU model.
Interaction between neurons, glia and vascular cells become evident
on morphological and functional levels. The models can be long-term
cultured in a postmitotic state without proliferation or cell death, thus
providing a more controllable, reproducible, and long-lived alternative
to cortical organoids currently used for 3D disease modelling.
To establish human models of AD, FTD-Tau, or neurovascular diseases,
we used our efficient CRISPR pipeline to introduce synergistic diseaseassociated mutations to accelerate naturally occurring disease
processes and promote pathology. We will present a first phenotypic
characterization of our multicellular tissue models, with an emphasis on
glial and vascular interactions.
We expect that these models will support studies elucidating novel,
potentially human-specific pathomechanisms and provide a human
framework for translation and screening.
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Characterization of amyloid-beta protofibrils in
Alzheimer’s disease brain and unique binding
properties of lecanemab,
Lars Lannfelt1,2, Linda Söderberg1, Malin Johannesson1,
Nicolas Fritz1, Eleni Gkanatsiou1, Adeline Rachalski1, Gunilla
Osswald1, Christer Möller1
1
2

BioArctic AB, Warfvinges väg 35, 112 51 Stockholm, Sweden
Department of Public Health/Geriatrics, Uppsala University, Sweden

Backgrounds: Immunotherapy against amyloid-beta (Aβ) has emerged
as a promising treatment option for Alzheimer’s disease (AD). Although
many challenges remain, Aβ immunotherapy from late-phase clinical
trials have shown promising results. Soluble Aβ aggregates, oligomers
and protofibrils, are believed to be the most toxic species of Aβ.
Lecanemab is a humanized IgG1 monoclonal antibody, selectively
targeting Aβ protofibrils. In a Phase 2b clinical trial in early AD subjects,
lecanemab demonstrated potential disease-modifying effects on
both clinical endpoints and clearance of Aβ plaques in the brain,
with an incidence of the side-effect ARIA-E (amyloid related imaging
abnormalities-edema) of approximately 10% at the highest dose.
Objectives: We have characterized the main target for lecanemab, i.e.
Aβ protofibrils, in AD brain, describing the content of Aβ, as well as
levels and size of Aβ protofibrils, in relation to the APOE genotype. The
binding of lecanemab to Aβ protofibrils and the mechanism of action in
clearance of Aβ was studied.
Methods: Soluble species of Aβ were extracted from post-mortem
human AD brain tissue (n=24) and non-demented controls (NDE,
n=12), and characterized regarding AD pathologies and APOE status
using tissue from the Netherlands brain bank. Aβ protofibril levels were
measured by immunoprecipitation (IP) using the protofibril selective
antibody mAb158, the murine precursor to lecanemab. Size exclusion
chromatography (SEC) and density gradient ultra-centrifugation
were used to characterize protofibrils and to evaluate lecanemab’s
binding profile. The specificity of lecanemab in binding to synthetic Aβ
protofibrils was evaluated by IP in the presence of a 1000-fold excess
of Aβ monomers. The lecanemab-mediated uptake of synthetic Aβ
protofibrils was also studied in a human monocytic THP-1 cell model.
The clearance of Aβ plaques in human AD brain section, mediated by
lecanemab, was investigated.
Results: Aβ protofibril levels in AD brain (mean 168 ng/g tissue)
were shown to be elevated compared to levels in non-demented
control brain (mean 1.5 ng/g tissue). AD subjects, especially APOE E4
carriers, had the highest protofibril levels. Protofibrils were shown to
be predominantly composed of Aβ42, with approximately 40 times
higher levels of Aβ42 compared to Aβ40. SEC and density gradient
ultracentrifugation showed that protofibrils extracted from AD brain
were heterogenous in size, between 80 to >500 kDa, and lecanemab
was shown to bind similarly to protofibrils of all sizes. Dose-dependent
lecanemab-mediated phagocytosis of protofibrils in THP-1 cells (EC50
3 nM) was demonstrated as well as dose-dependent clearance of Aβ
plaques in human brain sections. Lecanemab’s binding to protofibrils
remained strong and was not affected by a 1000-fold excess of Aβ
monomers, further supporting the unique selectivity of the antibody.
Conclusion: Soluble aggregated Aβ species, i.e. toxic protofibrils, were
significantly elevated in AD brains, especially in ApoE4 carriers when
compared to non-demented controls. Lecanemab has a unique binding
profile with a high selectivity for protofibrils and has been shown to
effectively clear Aβ protofibrils and amyloid plaques.
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The Parkinson’s disease-associated mutation
LRRK2-G2019S alters astrocyte differentiation
dynamics and induces senescence in
midbrain organoids
Silvia Bolognin1, Lisa Smits, Stefano Magni, Kamil Grzyb,
Sarah Nickels, Georgia Woods, Mudiwa Muwanigwa,
Paul Antony, Krüger Rejko, Julie Andersen, Enrico Glaab,
Alexander Skupin, Jens Schwamborn
University Of Luxembourg, Luxembourg
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BACKGROUND: Astrocytes are active players in the etiology of
Parkinson’s disease (PD), but the mechanisms through which they might
contribute to neurodegeneration are still largely unknown. One of the
most common pathogenic mutations causing familial PD is the G2019S
mutation in the leucine-rich-repeat-kinase-2 (LRRK2). This mutation is
of particular interest because it is a risk factor for sporadic PD besides
being associated with the familial form of the pathology.
MATERIAL & METHODS: To investigate the role of astrocytes in
PD neurobiology we used autoptic brain samples and human
neuroepithelial stem cells (NESCs) derived from patient-specific iPSCs
carrying the LRRK2-G2019S mutation and from healthy individuals,
both with their isogenic controls. NESCs were either differentiated into
astrocytes in 2D or used for the generation of midbrain organoids.
RESULTS: We observed that astrocyte differentiation is impaired both
in 3D midbrain organoids and 2D cultures from PD patients carrying
the LRRK2-G2019S mutations compared to isogenic lines and healthy
individual controls. Using single-cell RNA-sequencing, we observed
that the LRRK2-G2019S mutation delays the astrocyte differentiation
trajectory and reduces the acquisition of functional competence by
predisposing to the acquisition of a reactive phenotype. LRRK-G2019S
astrocytes are also more inclined to undergo senescence. The treatment
with an activator of the transcription factor NR2F1, involved in several
phases of brain development, ameliorated the observed astrocyte
phenotypes.
CONCLUSIONS: These data show that the LRRK2-G2019S mutation
impairs astrocyte specification and predisposes to a senescent
phenotype.

OP15

TREM2 mediates microglial neuroprotection
against TDP-43 neurodegeneration
Long-Jun Wu1

Mayo Clinic, Rochester, USA

1

Triggering receptor expressed on myeloid cell 2 (TREM2) is a surface
receptor that, in the central nervous system, is exclusively expressed
on microglia. TREM2 variants have been linked to increased risk for
neurodegenerative diseases, but the functional effects of microglial
TREM2 remain largely unknown. Here we investigated TAR-DNA
binding protein 43 kDa (TDP-43)-related neurodegenerative disease
via viral-mediated expression of human TDP-43 protein (hTDP-43)
in mice or inducible expression of hTDP43 with defective nuclear
localization signals in transgenic mice. We found that TREM2 deficiency
impaired microglia phagocytic clearance of pathological TDP-43, and
enhanced neuronal damage and motor function impairments. Mass
cytometry analysis revealed that hTDP-43 induced a TREM2-dependent
subpopulation of microglia with high CD11c expression and higher
phagocytic ability. Using mass spectrometry and surface plasmon
resonance, we further demonstrated an interaction between TDP-

43 and TREM2, in vitro and in vivo, in hTDP-43-expressing transgenic
mouse brains. We computationally identified the region within hTDP-43
that interacts with TREM2 and observed the potential interaction in ALS
patient tissues. Our data reveal the novel interaction between TREM2
and TDP-43, highlighting that TDP-43 is a potential ligand for microglial
TREM2 and the interaction mediates neuroprotection of microglial
TREM2 in TDP-43-related neurodegeneration.

OP16

Cerebrospinal fluid immunity in aging and
neurodegenerative disease
David Gate1
1

Northwestern University, Chicago, USA

Cerebrospinal fluid (CSF) contains a tightly regulated immune system.
Yet, little is known about how CSF immunity is altered with aging
or neurodegenerative disease. Here, we performed single cell RNA
sequencing on CSF collected from 45 cognitively normal subjects
ranging from 54-82 years old. We reveal upregulation of lipid transport
genes in activated monocytes with age. We then compared this
cognitively normal cohort to 14 cognitively impaired subjects. In
cognitively impaired subjects, downregulation of lipid transport genes
in activated monocytes occurred concomitantly with altered antigen
presentation and cytokine signaling to CD8 T cells. Clonally expanded
CD8 T cells upregulated C-X-C Motif Chemokine Receptor 6 (CXCR6) in
cognitively impaired subjects. The CXCR6 ligand, C-X-C Motif Chemokine
Ligand 16 (CXCL16), a chemoattractant and lipoprotein receptor, was
elevated in CSF of cognitively impaired subjects. Cumulatively, these
results identify CXCL16-CXCR6 signaling as a mechanism for antigenspecific T cell entry into brains with neurodegeneration.

OP17

Senescent-like human primary neurons
undergo selective human immune NK
cell-mediated clearance

Julie Andersen1, Suckwon Lee, Ellen Wang, Chaska Walton
1

Buck Institute For Research On Aging, Novato, USA

Recent research have suggested that the elimination of senescent brain
cells via use of senolytic compounds could constitute an exciting new
therapeutic avenue for Alzheimer’s disease (AD) intervention. Much of
this data comes from in vivo mouse studies and the particular senescent
cell type responsible for cognitive loss is hotly disputed. Whether
human neurons in particular undergo a senescent-like phenotype
is still under considerable debate. Therapeutic use of senolytics is
further complicated by the complex cellular milieu of the human brain
and whether senolytic dosages can be identified which are capable
of selectively eliminating relevant senescent CNS cell types without
eliciting toxic ‘off-target’ effects on healthy non-senescent cells. We
recently developed a novel human in vitro model consisting of longterm human primary neuronal:astrocytic cultures. Neurons within these
mixed cell populations express the neuronal markers MAP2 and NeuN
as well as 3R tau, absent in mice, and 4R tau and astrocytes express
GFAP. Both populations develop a senescent-like phenotype following a
single treatment with amyloid beta (Aβ) oligomers (AβO) not observed
following treatment with Aβ fibrils (AβF). We subsequently utilized
these cultures to assess the efficacy of senolytic compounds versus
selective senescent cell killing via human natural killer immune cells
(NK92). Treatment with NK92, but not the widely-used pharmacological
senolytics Navitoclax (NAV) or Dasatinib plus quercetin (DQ), was found
to selectively eliminate senescent neurons. In contrast, NAV appeared
to indiscriminately eliminate all human neurons while DQ had no effect
at the dosages used. Differing effects occurred in astrocytic populations
which required much higher dosages of NAV for their elimination
resulting in indiscriminate neuronal killing, while neither NK or DQ had
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effects at any of the dosages used. Our results underscore the need to
consider inter-species differences in senolytic interventions which may
impact therapeutic use of these compounds in humans.

OP18

Internalized alpha-synuclein fibrils are
rapidly degraded by glial cells but stably
accumulate as C-terminal truncated form in
neurons: Relevance to pathogenesis of alphasynucleinopathy
Razaul Karim1, Emilie Gasparini1, Elizabeth Tiegs1, Hector
Martell Martinez1, Abdur Rashid1, Balvindar Singh1, Michael
Lee1
University Of Minnesota, Minneapolis, USA

1

Background: Parkinson’s disease (PD) and other α-synucleinopathies
are characterized by the accumulation of α-synuclein (αS) aggregates.
Studies indicate that αS pathology can spread via the cell-to-cell
transmission of αS pathology. To better understand how various brain
cells contribute to the spreading of αS pathology, we examined the
metabolism of αS pre-formed fibril (PFFs) by neurons and glial cells
(microglia, astrocytes, and oligodendrocytes).
Materials and Methods: Cultured neurons, neuronal cells, and
nonneuronal cells were treated with αS PFF. Status of internalize αS PFF
was evaluated at various times using immunoblot analysis and confocal
immunofluorescence microscopy.
Results: While neurons efficiently internalize both αS monomer and PFF,
αS monomer is rapidly degraded. Following internalization of αS PFF
the full-length αS (αSFL) rapidly disappears within 6 hours following
αS PFF uptake but truncated αS accumulates with the half-life of over
48 hours. Epitope mapping and fractionation studies indicate that in
αS PFF is truncated at C-terminal region (αSΔC) and remains insoluble/
aggregated. In contrast, microglia and astrocytes rapidly metabolize
αS PFF where the half live of αS PFF in these glial cells are ~5 hours.
The differential processing of αS can be recapitulated in cell lines
as differentiated CLU neuronal cell lines show stable accumulation
of truncated αS while undifferentiated cells rapidly metabolize αS.
Immunolocalization and subcellular fractionation studies show that
αS PFF is initially localized to endosomes followed by lysosomes.
Lysosomal is largely responsible for degradation of internalized αS PFF
as the inhibition of lysosomal function leads to stabilization of αS in all
cell types.
Conclusions: Our studies show that neurons do not efficiently
metabolize internalized αS aggregates and generates potentially
aggregation prone truncated αS. In contrast, glial cells may protect
neurons from αS aggregates by rapidly clearance of αS aggregates. Age
or inflammation related abnormalities in glial lysosomal function may
promote neuronal α-synucleinopathy.
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Activation of D2Rs ameliorates the dysfunction
of microglia in human LRRK2-R1441G
transgenic mice
Yuanxin Chen1, Lianteng Zhi1, Jingyu Zhao1, Hui Zhang1
1

Thomas Jefferson University, Philadelphia, USA

Background: An emerging concept in the Parkinson’s disease (PD)
research is that the immune system plays a key role in the progressive
death of dopamine neurons. Several recent studies highlight the
involvement of leucine-rich repeat kinase 2 (LRRK2), the most
prevalent genetic cause in both familial and sporadic PD in driving the
connection between microglia dysfunction and PD susceptibility. Here,
we examined the effects of pathogenic R1441G mutation on microglia
functions and contributions to the pathogenesis of PD.
Materials and Methods: A bacterial artificial chromosome (BAC)
transgenic mouse model overexpressing human LRRK2-R1441G has
been shown to recapitulate robust motor behavioral, neurochemical
and pathological features of PD. We crossed the human LRRK2R1441G transgenic mice with the Cx3cr1–EGFP mice and investigated
the function and dynamics of microglia with time-lapse two-photon
imaging in awake mice in vivo and in acute brain slices ex vivo.
Results: Our study demonstrates that the R1441G mutation increases
the number of activated microglia and microglial polarization in the
dorsal striatum. The microglial motility and its response to focal injury
is decreased in the LRRK2-R1441G transgenic mice compared to their
wild-type controls. Meanwhile, microglial processes retract faster and
extend slower in microglia carrying the R1441G mutation. Given the
neuroprotective role of dopamine D2 receptors (D2Rs) and aberrant
D2R signaling in this mouse model, we administered a D2R agonist,
quinpirole, to the R1441G transgenic mice and found that quinpirole
ameliorated all the deficits of microglia.
Discussion and Conclusions: Our results provide the first piece of
evidence of the modulation of microglia mobility and response
induced by pathogenic LRRK2 mutations. D2R activation may suppress
neuroinflammation and neurodegeneration. This work provides
important insights of the contribution of microglia to the pathogenesis
of PD and opens new avenues for therapeutic intervention by targeting
microglia-mediated immune response.
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The P522R protective variant of PLCG2
promotes the expression of antigen
presentation genes by human microglia in
an Alzheimer’s disease mouse model

Christel Claes1, Whitney England1, Emma Danhash1,
Sepideh Kiani Shabestari1, Jean Paul Chadarevian1, Amit
Jairaman1, Jonathan Hasselmann1, Andy Tsai2, Morgan
Coburn1, Jessica Sanchez1, Tau Lim1, Jorge Hidalgo1,
Christina Tu1, Michael Cahalan1, Bruce Lamb2, Gary
Landreth2, Robert Spitale1, Mathew Blurton-Jones1,
Hayk Davtyan1
University Of California Irvine, Irvine, USA, 2Indiana University School of Medicine,
Indianapolis , USA
1

The P522R variant of PLCG2, expressed by microglia, is associated
with reduced risk of Alzheimer’s disease (AD). Yet, the impact of
this protective mutation on microglial responses to AD pathology
remains unknown. Chimeric AD and wild-type mice were generated
by transplanting PLCG2-P522R or isogenic wild-type human induced
pluripotent stem cell microglia. At 7 months of age, single-cell and
bulk RNA sequencing, and histological analyses were performed. The
PLCG2-P522R variant induced a significant increase in microglial human
leukocyte antigen (HLA) expression and the induction of antigen
presentation, chemokine signaling, and T cell proliferation pathways.
Examination of immune-intact AD mice further demonstrated that
the PLCG2-P522R variant promotes the recruitment of CD8+ T cells to
the brain. These data provide the first evidence that the PLCG2-P522R
variant increases the capacity of microglia to recruit T cells and present
antigens, promoting amicroglial transcriptional state that has recently
been shown to be reduced in AD patient brains.

PP02

UNDERSTANDING HUMAN TREM2-DEPENDENT
MICROGLIAL RESPONSES TO ALZHEIMER’S
DISEASE PATHOLOGY IN VIVO WITH CHIMERIC
MICE

Hayk Davtyan1, Jonathan Hasselmann1, Alex M. Tamburino2,
Jean Paul Chadarevian1, Yun Jiao2, Carlo Ramil2, Minxue
Jia2, Dan Chang2, Alina Lahian1, Christina Tu1, Sepideh
Kiani Shabestari1, Joia Capocchi1, Nandita Joshi2, Christian
Mirescu2, An Chi2, Vanessa Peterson2, Matthew Kennedy2,
Mathew Blurton-Jones1, Rebecca Mathew2
University of California Irvine, Irvine, USA, 2Merck Sharp & Dohme Corp. (MSD), Boston, USA

1

Aims: Genome wide association studies have identified many
Alzheimer’s disease (AD) risk genes that are highly expressed by
microglia. Loss-of-function mutations in one such gene, TREM2
(Triggering receptor expressed on myeloid cells-2) have been shown to
increase Late-onset AD risk by 2-4-fold. Studies of TREM2 knockout mice
have provided consistent evidence that TREM2 is critically involved in
the ability of microglia to sense and respond to beta-amyloid plaques.
Yet many questions remain regarding whether human TREM2 knockout
microglia exhibit similar or perhaps additional functional deficits.
Methods: To further examine the impact of TREM2 deletion on human
microglia, we used CRISPR to generate TREM2-knockout (TREM2-KO)
induced pluripotent stem cells (iPSCs). Isogenic wildtype and TREM2KO iPSCs were differentiated into hematopoietic progenitors (HPCs)
and transplanted into postnatal immunodeficient AD mice (hCSF1-

5xFAD). Six months later, human microglia were isolated from chimeric
mice brains and examined via single-cell RNA sequencing and bulk
proteomic analysis.
Results: Analysis of RNA sequencing and proteomic datasets reveals
significant and novel impacts of TREM2 deletion on the response of
human microglia to beta-amyloid pathology. Examination of these
complementary datasets identified both immune- and synapse-related
co-expression networks that are significantly altered between TREM2
genotypes in AD mice. RNA sequencing further reveals distinct changes
in disease associated microglia (DAM) and regulators of G protein
signaling (RGS) cell populations with varying TREM2 genotypes.
Conclusions: Taken together, these data reveal important new
information about the transcriptional and proteomic changes that
occur within human microglia in response to amyloid pathology and
loss of TREM2 expression.

PP03

PLASMA APOE3 LEVELS IN RELATION TO SEX,
BEHAVIOURAL AND COGNITIVE PHENOTYPES IN
APOEε3/ε3 HUMANIZED-LIVER AND TARGETED
REPLACEMENT MICE
Andreas Giannisis1, Kat Kessler2, Greg Bial3, Lander Foquet3,
Henrietta M. Nielsen1, Jacob Raber2,4

Department of Biochemistry and Biophysics, Stockholm University, Stockholm, Sweden,
Department of Behavioral Neuroscience, Oregon Health & Science University, Portland,
USA, 3Yecuris Corporation, Tualatin, USA, 4Department of Neurology and Radiation Medicine,
Division of Neuroscience, Oregon National Primate Research Center, Oregon Health & Science
University, Portland, USA
1
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Background: Liver-derived plasma apoE does not cross the bloodbrain barrier [1] but is associated with AD risk, CSF AD biomarkers,
brain imaging measures, and cognition [2-4]. We previously reported
disadvantageous effects of an APOEε4/ε4 liver genotype and plasma
apoE4 levels on various markers of brain integrity in FRGN APOEε4/ε4
humanized-liver (HL) mice [5]. Here, we assessed whether plasma apoE3
levels are associated with behavior and cognition in FRGN mice with
humanized ‘AD-neutral’ APOEε3/ε3 livers (E3-HL) and APOEε3 targeted
replacement (E3-TR) mice.
Materials and Methods: Behavioural and cognitive performance (open
field, fear conditioning, water maze, Y-Maze, spatial Y-Maze, and novel
object recognition) was assessed in 7-month-old female and male E3HL and E3-TR mice. Plasma apoE3 levels were assessed by ELISA [3, 5,
6], compared between sexes and models, and assessed for correlations
with cognitive test measures.
Results: Plasma apoE3 levels in both models were comparable to
those in humans. Female E3-HL exhibited higher plasma apoE3 levels
compared to male mice (p<0.0001) and compared to the female E3-TR
mice (p<0.0001). Plasma apoE3 levels were associated with cortical,
hippocampal, and amygdala functions and linked to learning and
memory (working and spatial) (p<0.05). Plasma apoE3 levels were
positively related to activity levels and reduced anxiety levels but,
with the exception of the performance of E3-TR in the spatial Y maze,
negatively to measures of cognitive performance (p<0.05).
Discussion: Plasma apoE levels in E3-HL and E3-TR mice vary by sex only
in FRGN E3-HL mice. Besides spontaneous alternation in the Y maze,
the relationships between plasma apoE3 levels and behavioural and
cognitive measures were model-dependent.
Conclusions: This data support the importance of liver-derived apoE in
behavioral and cognitive performance in two mouse models expressing
human apoE.
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Effects of ACE1 knockout on tau pathology,
amyloid deposition, and neurodegeneration in
AD-relevant mouse models
Leah K Cuddy1, Alia Alia1, Miranda Salvo1, Jelena Popovic1,
Dmitry Prokopenko3, Rudolph Tanzi4, Robert Vassar1,2

The Ken and Ruth Davee Department of Neurology, Northwestern University Feinberg
School of Medicine, Chicago, USA , 2Mesulam Center for Cognitive Neurology and Alzheimer's
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Aging Unit and McCance Center for Brain Health, Department of Neurology, Massachusetts
General Hospital, Boston, USA, 4Genetics and Aging Unit and McCance Center for Brain
Health, Department of Neurology, Massachusetts General Hospital, Boston, USA
1

Background: Recent GWAS have identified ACE as an Alzheimer's
disease (AD) risk locus. ACE encodes angiotensin I converting
enzyme (ACE1) known for regulating blood pressure through the
renin-angiotensin system (RAS). Using whole-genome sequencing,
we identified rare ACE coding variants and investigated one, ACE1
R1279Q, in knockin (KI) mice. Increased ACE1 in ACE1 KI brains
caused neurodegeneration within the hippocampus with aging [1].
Amyloidosis in 5XFAD mice crossed to KI mice accelerated hippocampal
atrophy, although Aβ deposition was unchanged [1]. ACE1 is increased
in human AD brains, and antihypertensive medications that inhibit
ACE1/RAS prevents abnormal tau pathology, lowers Aβ, and slows the
conversion of MCI to AD. Although the mechanism of ACE1 elevation
in AD is unknown, increased ACE1 appears to be pathological and may
selectively accelerate hippocampal neurodegeneration.
Materials and Methods: To further dissect the role of ACE1 in AD
pathogenesis, we generated mice with ACE1 conditionally knocked
out (cKO) in excitatory forebrain neurons and crossed these mice to the
5XFAD mouse model of amyloid pathology and to tau P301S tauopathy
mice.
Results: Although ACE1 was knocked out in hippocampal and cortical
neurons, RAS signaling was selectively disrupted in the hippocampus.
RAS pathway inhibition associated with hippocampal dependent
memory deficits. ACE1 cKO slightly reduced Aβ and neuroinflammation
in 5XFAD mice, yet markedly enhanced CA neuron loss in the
hippocampus in tau P301S mice resulting in a phenotype comparable
to ACE1 KI mice.
Discussion/Conclusion: Antihypertensive medications are generally
protective toward AD. Unexpectedly, we found unexpectedly that
complete KO of ACE1 in excitatory neurons enhanced tau-mediated
neurodegeneration and impaired memory. Our results suggest that
physiological levels of neuronal ACE1 are required for protecting
against selective hippocampal neurodegeneration in AD.
1.Cuddy LK, Prokopenko D, Cunningham EP, Brimberry R, Song P,
Kirchner R, et al. Aβ-accelerated neurodegeneration caused by Alzheimer's
-associated. Sci Transl Med. 2020;12(563).
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BACE1 controls synaptic function through
modulating release of synaptic vesicles
Brati Das1, Neeraj Singh1, Annie Y. Yao1, John Zhou,
Wanxia He, Xaingyou Hu, Riqiang Yan1
UConn Health Center, USA
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Background: BACE1 initiates production of β-amyloid peptides (Aβ),
which is associated with cognitive dysfunction in Alzheimer’s disease
(AD) due to abnormal oligomerization and aggregation. While BACE1
inhibitors show strong reduction in Aβ deposition, they fail to improve
cognitive function in patients, largely due to its role in synaptic function.
Materials and Methods: We used BACE1 inhibitors Verabucestat and
Lanabecestat alone or in combination with mGluR1 PAM in C57BL/6
mice to study the effect on synaptic plasticity using electrophysiology,
electron microscope and biochemistry techniques. Details methodology
can be obtained at (1).
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Results: We show BACE1 is required for optimal release of synaptic
vesicles. BACE1 deficiency or inhibition decreases synaptic vesicle
docking in the synaptic active zones. BACE1-null mice or mice
treated with BACE1 inhibitors Verabucestat and Lanabecestat exhibit
severe reduction in hippocampal LTP and learning behaviors. To
counterbalance this synaptic deficit, we discovered that BACE1-null
mice treated with positive allosteric modulators (PAM) of metabotropic
glutamate receptor-1 (mGluR1), whose levels reduced in BACE1-null
mice, significantly improved LTP and cognitive behaviors. Similarly,
mice treated with mGluR1 PAM showed significantly mitigated synaptic
deficits caused by BACE1 inhibitors.
Discussion: BACE1 is a prime target for AD therapy, it is elevated in
brains of AD patients, accumulated in axons and its cleavage of APP
is the rate-limiting step in Aβ production (2-4). However, clinical trials
of BACE1 inhibitors in AD therapy have not been successful because
of their failures to improve cognitive functions, despite reducing
plaque load (5, 6). Therefore, it is critical to find solutions that will take
advantage of this plaque reduction while overcoming the unwanted
side effects like worsening cognitive functions/scores.
Conclusions: Data suggest that a therapy combining BACE1 inhibitors
for reducing amyloid deposition and a mGluR1 PAM for counteracting
BACE1-mediated synaptic deficits appears to be an effective approach
for treating AD patients.

PP06

Annexin A6 in membrane resealing in
Alzheimer's disease

Katherine Sadleir1, Ammaarah Khatri, Regan Andringa-Seed,
Alexis Demonbreun, Elizabeth McNally, Robert Vassar
1

Northwestern University, Chicago, USA

Background: The AD brain is characterized by amyloid plaques
consisting of the β-amyloid peptide and neurofibrillary tangles
containing hyperphosphorylated, aggregated tau. Amyloid plaques
form first and likely give rise to tangles, but the mechanistic link
between them is unclear. The peri-plaque environment is toxic to
neurons, characterized by synaptic loss, activated microglia, and
vesicle-filled dystrophic neurites, which accumulate aggregation-prone
phosphorylated forms of tau. We hypothesize that axonal contact with
plaque β-amyloid causes membrane damage, leading to calcium influx,
kinase activation, microtubule disruption, trafficking impairment, tau
hyperphosphorylation, and dystrophic neurites. Here we describe the
effects of membrane repair protein annexin A6 on dystrophic neurites
in AD.
Materials/Methods: Primary neurons from mice expressing genomically
encoded annexin A6-GFP were subjected to laser injury to induce
membrane damage. Localization of genomic A6-GFP and endogenous
A6 in 5XFAD brains was determined using immunofluorescence.
Overexpression of A6-GFP was induced by intracerebroventricular
injection of P0 mouse pups which were harvested at 4 months old for
analysis by immunoblot and immunofluorescence.
Results: After membrane injury, genomic and recombinant annexin
A6 localized to the site of damage. In 5XFAD mouse model of
amyloidosis, genomic A6-tGFP and endogenous A6 localized to
plasma membranes of large neurons and of dystrophic neurites. In
mice that overexpress annexin A6-GFP in neurons, LAMP1 and ptau181 positive dystrophic neurites per plaque are significantly reduced,
while microglia and astrocytes around the plaques remain unchanged.
Intracerbroventricularly injected recombinant A6 localizes to outer
membrane of dystrophic neurites.
Discussion: Overexpression of annexin A6 reduced dystrophic neurites
resulting in decreased p-tau 181, suggesting that targeting dystrophic
neurites could decrease the toxicity of amyloid plaques by slowing
seeding of tau tangles, which are associated with cognitive decline.
Conclusions: Further work will explore the ability of annexin A6
to prevent tau spreading, and the use of recombinant A6 as an AD
therapeutic.
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Increased plasma and brain Immunoglobulin
A in Alzheimer’s disease is lost in
Apolipoprotein E4 carriers
Dovile Poceviciute1, Cristina Nuñez-Diaz1, Bodil Roth2,
Shorena Janelidze1, The Netherlands Brain Bank3, Andreas
Giannisis4, Oskar Hansson5, Malin Wennström1
Clinical Memory Research Unit, Department of Clinical Sciences, Lund University, Malmö,
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Department of Biochemistry and Biophysics, Stockholm University, Stockholm, Sweden,
5
Memory Clinic, Skåne University Hospital, Malmö, Sweden
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Background: Alzheimer’s disease (AD) is foremost characterized by
β-amyloid (Aβ)-extracellular plaques, tau-intraneuronal fibrillary tangles
(NFT), and neuroinflammation, but lately it has become evident that
peripheral inflammation also contributes to the disease. AD patients
often demonstrate increased levels of circulating proinflammatory
mediators and altered antibody levels in the blood. In our study, we
investigated plasma Immunoglobulin A (IgA) levels in association with
apolipoprotein E (APOE) 4 status and Aβ pathology.
Methods: IgA levels in antemortem- (Cohort I) and postmortemcollected (Cohort II) plasma samples from AD patients (n=30 in Cohort
I and n=16 in Cohort II) and non-demented controls (NC) (n=46 in
Cohort I and n=7 in Cohort II) were measured using ELISA. Hippocampal
sections from Cohort II were immunostained against IgA and the IgA
area fraction as well as the number of IgA positive (IgA+) cells were
analysed. The relationship between plasma IgA levels and cognition,
inflammation, and cerebrospinal fluid (CSF) AD biomarkers in Cohort
I as well as neuropathology, IgA+ cell number, and IgA area fraction
in Cohort II was analysed before and after grouping the cohorts into
APOE4-carriers and non-carriers.
Results: Plasma IgA levels were higher in AD patients compared to
NC in both cohorts. Also, AD patients demonstrated higher IgA area
fraction and IgA+ cell number compared to NC. When APOE4 status
was considered, higher plasma IgA levels in AD patients were only seen
in APOE4 non-carriers. Finally, plasma IgA levels, exclusively in APOE4
non-carriers, were associated with cognition, inflammation, and CSF Aβ
levels in Cohort I as well as with IgA area fraction, IgA+ cell number, and
Aβ, Lewy body, and NFT neuropathology in Cohort II.
Discussion: Our study suggests that AD pathology and cognitive
decline are associated with increased plasma IgA levels in an APOE
allele-dependent manner, where the associations are lost in APOE4carriers.
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The role of alpha 2 adrenergic receptors in
oxidative stress, beta amyloid/ tau pathology
and neuroinflammation: an in vivo study in a
triple transgenic model of Alzheimer’s disease
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Background: Noradrenergic deficit is considered to be a common
hallmark of various neurodegenerative disorders including Alzheimer’s
(AD) and Parkinson’s disease. One of the receptor systems capable
of modulating noradrenaline (NA) content in the brain is alpha 2
adrenergic receptors (α2AR) which reduces NA level by inhibiting its
release from presynaptic terminals. We sought to explore the impact of
α2AR blockade by mesedin on the progression of the AD-like pathology
in triple transgenic AD (3xTg-AD) mice.
Materials and Methods: Mesedin vs. vehicle treated aged (9-16 month
old) 3xTg-AD mice were assessed for memory deficits (by T-maze),
neuroinflammation and soluble beta amyloid (Aβ), oxidative stress
markers, synaptic plasticity, Aβ generating and degrading enzymes
by RNA sequencing, multiplex analysis, immunohistochemistry and
Western Blots. Reactive oxygen species accumulation was evaluated by
live cell imaging of astroglial primary culture (APC) from 3xTg-AD mice.
Results: Mesedin-treated 3xTg-AD showed improved spatial working
memory, increased expression of choline acetyltransferase and
synaptophysin and reduced hippocampal Aβ plaque area, as well as
reduced pro-inflammatory markers TNFα and IL-6. α2AR-blockade
alleviated oxidative stress in vivo and in Aβ-exposed APC from 3xTgAD mice. Total and phosphorylated tau and Aβ-generating enzymes
remained unaffected while Aβ-degrading enzymes neprilysin and
insulin degrading enzyme were increased.
Discussion: α2AR blockade leads to the slowed progression of AD
hallmarks which is likely to be fulfilled by the complex interplay of
blocked α2AR signaling and increased availability of NE to other α and β
adrenergic receptor subtypes in the brain.
Conclusions: The complexity of α2AR involvement in AD-like pathology
is reflected by its significant impact on oxidative stress, Aβ plaque
pathology and neuroinflammation and can be therapeutically targeted
by the α2AR-blocker mesedin.
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Interfering with Interferon-Responsive Microglia
Amanda McQuade1, Nina Drager1, Olivia Teter2, Kun Leng3,
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Background: Human genetic data implicates microglia as critical
players in neurodegenerative disease. In response, the field has
focused on defining microglial transcriptional states across models
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of neurodegeneration. This has revealed common activation states
including disease associated microglia, antigen presentation microglia,
and a type 1 interferon-responsive microglia (IRM). To truly make use
of this data, we now must move towards understanding the functional
consequence of these microglial activation states and uncovering the
mechanisms that drive changes in cell states during disease.
Materials and Methods: To uncover the molecular pathways that
regulate the IRM state, I conducted a CRISPR-interference (CRISPRi)
screen on human induced pluripotent stem cell-derived microglia.
We tested ~2300 genes from a library of kinases and phosphatases
(druggable genome) and assessed induction of the IRM state via IFIT1
expression. Top genes promoting or inhibiting IRM were validated via
pharmacological inhibition and functional analyses.
Results: As expected, knockdown of known regulators of interferon
signaling including IFNAR1/2, JAK1, and TYK2 were identified as
negative regulators of IRM. More interestingly, we uncovered microglialspecific regulators of IRM including several Alzheimer’s disease (AD)
risk loci. This data informs ongoing studies of mechanisms driving IRM
as well as functional characterization of the IRM state via neuron cocultures, cytokine secretion profiles, and migration to chemotactic cues.
Discussion: The discovery that AD risk loci modulate IRM induction
suggests a novel role for IRM in the progression of neurodegenerative
disease. Furthermore, the results of my CRISPRi screen highlight
clinically relevant modifiers of interferon-responses that are specific to
microglia and may be used to modulate IRM in disease contexts in vivo.
Conclusions: Understanding mechanisms that promote/inhibit
transition to the disease-relevant IRM state deepens our understanding
of how this activation state may influence neurodegeneration.
Uncovering AD risk loci as modifiers of IRM suggests this state may
represent a novel therapeutic strategy.

Results: We observe distinct lipidomic signatures between neurons,
astrocytes and microglia, suggesting that the effect of diseaseassociated mutations may be cell-type specific. In microglia, we
observe differential responses of cells carrying the APOE4 AD risk
variant compared to the APOE2 protective variant, in response to lipid
accumulation.
Conclusion: These preliminary results suggest an altered microglial
response to lipid dyshomeostasis, which appears to be APOE genotypedependent. Uncovering the molecular mechanisms driving the
differential responses in microglia may contribute to our understanding
of early AD pathology. Collectively, the Neurolipid Atlas pipeline will
inform us on the effect of early disease mechanisms on the cell-type
specific lipidome and represent a unique platform to identify novel
candidate therapeutic interventions.
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Severe reactive astrocytes precipitate
pathological hallmarks of Alzheimer’s disease
via H2O2−production
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Background: Genome-wide association studies have identified a
number of Alzheimer’s disease (AD) associated genetic risk variants
highly expressed in glial cells and heavily implicated in lipid metabolism.
Notably, the APOE4 variant is the largest risk factor for late-onset AD, the
protein product of which mediates lipid transport between neuronal
and glial cells. Several lines of research have supported an intimate link
between altered lipid metabolism and AD neuropathology, and recent
data from human and mouse microglia indicate a strong coupling
between aberrant lipid droplet formation and a pro-inflammatory
transcriptional and phenotypic signature.
Materials and methods: We have developed protocols to induce
and study the functional effects of microglial lipid accumulation in a
reproducible manner. This work forms part of the Neurolipid Atlas, a
collaborative effort to combine gene-editing of human iPSC-derived
neurons, astrocytes and microglia and advanced lipidomic analysis
to understand the role of lipids in neurodegenerative diseases, which
will be available as an open-access webtool. In addition, we will
perform a high throughput CRISPR/Cas9 genetic screen to correlate
functional changes in human iPSC-derived microglia with aberrant lipid
accumulation.
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Background: Although the pathological contributions of reactive
astrocytes have been implicated in Alzheimer’s disease (AD), their in vivo
functions remain elusive due to the lack of appropriate experimental
models and precise molecular mechanisms.
Materials and methods: We newly developed animal model of reactive
astrocytes, GiD, where the reactivity of astrocytes can be manipulated as
mild (GiDm) or severe (GiDs). Also, we utilized three-dimensional culture
AD model, virus-infected APP/PS1 mice and the brains of patients with
AD. We conducted immunohistochemistry, western blot analysis, RTPCR, in vivo hydrogen peroxide (H₂O₂) assay, nitric oxide measurement
electrophysiology and behavior tests.
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Results: With GiD model, we found that mild reactive astrocytes can
naturally reverse its reactivity, whereas severe reactive astrocytes can
cause irreversible neurodegeneration, brain atrophy and cognitive
deficits, all within 30 d. Mechanistically, excessive H₂O₂ originated
from monoamine oxidase B in severe reactive astrocytes causes
glial activation, tauopathy, neuronal death, brain atrophy, cognitive
impairment and eventual death, which are significantly prevented by
AAD-2004, a potent H₂O₂ scavenger. These H₂O₂-induced pathological
features of AD in GiDs are consistently recapitulated in a threedimensional culture AD model, virus-infected APP/PS1 mice and the
brains of patients with AD.
Discussion: Our study indicates that severe reactive astrocytes
are sufficient for neurodegeneration and proposes that there is a
conserved molecular pathway in reactive astrocytes found under
various toxic environments such as AD. Furthermore, our study raises
profound implications for the current theory of AD pathogenesis: once
the neurotoxic severe reactive astrocytes are turned on, irreversible
neurodegeneration continues regardless of the presence or absence of
an Aβ burden.
Conclusions: Our study identifies H₂O₂ from severe but not mild reactive
astrocytes as a key determinant of neurodegeneration in AD.
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Conditionally knocking out the RNA-binding
protein, Tia1, in microglia of a mouse model
of tauopathy reduces inflammation
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The RNA-binding protein, T-cell antigen interacting protein 1 (Tia1), is
central to the translational stress response and regulates transcription.
Tia1 is directly implicated in neurodegeneration because mutations
in Tia1 cause amyotrophic lateral sclerosis (ALS). Our laboratory has
demonstrated that Tia1 also promotes the accumulation of toxic tau
oligomers in neuronal models of Alzheimer’s disease (AD). Interestingly,
ubiquitous Tia1 knockout increases peripheral inflammatory responses,
such as TNFα and COX-2 transcription. This is important because chronic
inflammation contributes to the pathophysiology of AD, ADRD and ALS.
The ubiquitous expression of Tia1 raises the possibility that its actions
on other cell types might also contribute to disease progression.
To elucidate the role of Tia1 in the immune system in the brain, we
conditionally knocked out Tia1 in microglia, using a Cx3cr1 driven crerecombinase, and then crossed this knockout to P301S tau mice, which
overexpresses human 4R1N tau and develop strong tauopathy.
We found that conditional Tia1 knockout in microglia in P301S tau
mice decreased microglial activation, decreased tau aggregation, and
increased neuron survival. At 9 months of age, levels of interleukin1β (1L-1β) and TREM2 were both decreased in TIA1-/-xP301S tau
mice. IL-1β was decreased 78.9% by ELISA and 62.5% by rt-qPCR and
TREM2 transcript exhibited a 46.7% reduction when compared to
P301S/TIA1+/+ mice. Additionally, neurons had a 42.3% reduction
in C1qa transcription and a 47% increase in phosphorylated-ERK,
indicating increased neuronal resilience. Conditionally knocking out
Tia1 also reduced toxic oligomeric tau (tau fractionation 54.1%, MC1
immunohistochemistry 44.9%).
These results indicate that Tia1 expression contributes to activation
of microglia in tauopathy mice and that selectively knocking out
Tia1 reduces this activation, in turn protecting surrounding cells. This
provides insight into the strong effect microglial responses exert on
neurons, enhancing tau aggregation and neuronal degeneration.
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Characterization of the Role of Microglial
CD22 in Alzheimer’s Disease
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Aims: In 2019, CD22, a canonical B-cell receptor, was discovered as a
surface receptor and negative regulator of phagocytosis in microglia
[1]. While CD22 levels were increased in 24 month old wild type
mice, CD22’s role in the pathogenesis of Alzheimer´s disease (AD) is
yet unknown. Impaired microglial phagocytosis has been linked to
the accumulation of amyloid beta, one of the hallmarks of AD, and
associated with microglia-mediated neuroinflammation. As microglial
phagocytosis is thought to be an important process in counteracting
amyloid beta deposition, we set out to investigate beneficial effects of
CD22 loss on microglial phagocytosis in the context of Alzheimer-like
pathology and inflammation, in vitro and in vivo.
Methods: Primary microglia were isolated from wild type and CD22/- pups. With these cells we assessed the inflammatory response,
autophagy and amyloid-beta (Abeta) phagocytosis. For in vivo aims, we
crossed the APPPS1 mouse to the CD22-/- mouse and will assess Abeta
pathology response at the age of 4 months.
Results: To mimic the increase of CD22 during aging, primary microglia
in a mixed glia culture were aged in vitro. We could confirm the
expression of CD22 in microglia as well as the deletion of CD22 on
the mRNA and protein level in CD22-/- cells. At different time points,
cells were stimulated with LPS/ATP and the inflammatory response
was measured in the supernatant of the wild type CD22-/- microglia.
To assess phagocytosis, cells were incubated with fluorescent labelled
amyloid beta and the expression of different receptors associated with
amyloid beta was investigated. Next, amyloid beta deposition and
neuroinflammation will be analyzed in APPPS1 and APPPS1.CD22-/microglia.
Conclusion: Taken together, our in vitro data present a model where the
effect of in vitro aging and inflammation on CD22-dependent processes
can be investigated and later be correlated to the in vivo data.
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Peptide aptamer (PA8) targeting Aβ-PrP-Fyn
axis reduces activated gliosis and improves
memory function in 5XFAD transgenic mouse
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Background: The cellular prion protein (PrPC) acts as a high affinity
receptor for amyloid beta oligomers (AβO), a main neurotoxic species
mediating Alzheimer’s disease (AD) pathology. The interaction of
AβO with PrPC subsequently activates Fyn tyrosine kinase and
neuroinflammation. Herein, we used our previously developed a small
peptide aptamer 8 (PA8) binding to PrPC as a therapeutic to target the
AβO-PrP-Fyn axis and prevent its associated pathologies.
Methods: Using in vitro experiments, we found that PA8 prevents the
binding of AβO with PrPC and reduces AβO-induced neurotoxicity in
mouse neuroblastoma N2a cells and primary hippocampal neurons.
Next, we performed in vivo experiments using transgenic 5XFAD
mouse model of AD. 5XFAD mice were treated with PA8 and scaffold
protein thioredoxin A (control) at 14.4ug/day dosage for 12 weeks by
intraventricular infusion using Alzet® osmotic pumps. After completion
of treatment, behavioral studies were performed. Following behavioral
experiments, brain tissues were processed for biochemical, single/

PROGRAM & ABSTRACTS • 57

Glial and vascular contributions
to neurodegenerative diseases

double immunofluorescence and proximity ligation assays.
Results: For the first time, we observed that treatment with PA8
improves memory functions of 5XFAD mice. Mechanistically, we found
that PA8 significantly reduces AβO-PrP interaction and its downstream
signaling such as activated Fyn kinase, reactive gliosis (astrocytes and
microglia) and its associated neurodegeneration in the cortical and
hippocampus regions of brain tissue of 5XFAD mice.
Discussion: Our results indicate that treatment with PA8 targeting
the AβO-PrP-Fyn axis and reduces activated gliosis mediated
neurodegeneration and subsequently improves memory function in
5XFAD transgenic mouse model. This study proves that PA8 is valuable
tool to be explored as a treatment for AD. PA8 is stable, specific and nontoxic therapeutic with advantage of low-cost, high-yield production
compared to other protein-based therapeutics such as monoclonal
antibodies.
Conclusion: In vitro and in vivo results demonstrate that PA8 might be
valuable as emerging/promising and novel therapeutic to treat AD.

on global cognitive functioning (β±SE=1.31±0.61,P=0.032), executive
functioning (β±SE=0.24±0.12, P=0.045), and attention and speed
(β±SE=0.26±0.13,P=0.049). Levels of all other biomarkers did not
associate with cognitive performance.
Conclusion: We observed highly variable levels of blood-based
biomarkers in centenarians. Apart from the Aβ42/40 ratio, other plasma
biomarkers did not correlate with cognitive performance. This suggests
that plasma concentrations of pTau-181, NfL and GFAP are less fit
biomarkers to measure changes in cognitive performance in the oldest
old.
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Estrogen receptor beta modulates microglia
activation in Alzheimer’s disease pathology
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Levels of AD associated plasma biomarkers
increase with age which may obscure an
association with cognitive performance in the
oldest old
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Background: Changes in blood-based biomarker levels of amyloid-β40,
amyloid-β42, pTau-181, neurofilament light and glial fibrillary acidic
protein in old-aged individuals can associate with poorer cognitive
performance. However, levels of plasma biomarkers increase with age
in cognitively healthy individuals. Here we investigate whether, with
increasing age over 100 years, the association between levels of plasma
biomarkers and cognitive performance remains.
Methods: We included 202 cognitively healthy centenarians from the
Dutch 100-plus Study and 317 children or siblings from centenarians,
and their partners. Cognitive functioning was evaluated in centenarians
using a comprehensive neuropsychological assessment, while the other
participants were presumed cognitively healthy. Plasma was collected
at time of neuropsychological assessment and was measured on the
Simoa platform. All plasma levels were divided into tertiles. Associations
between plasma biomarkers and cognitive functioning were evaluated
using multiple regression analyses per tertile, using tertile 1 as a
reference while adjusting for age, sex and education.
Results: We observed an age-related increase (Aβ40, Aβ42, pTau-181,
NfL and GFAP) or decrease (Aβ42/40 ratio). Between individuals, levels
of plasma biomarkers varied greatly. However, plasma biomarker
concentrations intercorrelated between individuals: Aβ40 (r=0.71,
range 46.53-287.54 pg/mL), Aβ42 (r=0.56, range 1.38-17.67 pg/mL),
Aβ42/40 ratio (r=-0.42, range 0.001-0.100 pg/mL), pTau181 (r=0.63,
range 0.54-12.75 pg/mL), NfL (r=0.59, range 4.51-378.65 pg/mL) and
GFAP (r=0.66, range 24.39-1085.09 pg/mL). Only lower ratios of plasma
Aβ42/40 were weakly associated with worse cognitive performance
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Background: Women run two-to-three-fold higher risk of developing
Alzheimer’s disease (AD) than men, which cannot simply be attributed
to their greater longevity [1]. Importantly, the female sex hormone
estrogen is well established to exert neuroprotective properties [2],
and this protection is lost at menopause [3]. Although, perimenopausal
estrogen supplementation may serve as a good strategy to prevent
neurodegeneration, its effects have been unclear. Increasing evidence
put forward the estrogen receptor-β (ERβ) as an important protective
player in AD pathology [4] and loss of ERβ results in progressive neural
cell body degeneration [5]. However, the exact mechanism remains
poorly understood. Since neuroinflammation and microglial activation
is a hallmark of AD, we sought to investigate the effect of estrogen
signaling and ERβ in microglial function.
Materials and Methods: Primary microglia from WT and ERβ-KnockOut mice were isolated and examined for their activation and cytokine
profile, and compared with microglial activation in the APPNL-G-F
Knock-In AD mouse model treated with or without an ERβ-selective
ligand (LY500307).
Results: Our findings suggest that loss of ERβ results in an increased
neuroinflammatory profile, associated with altered migration and
phagocytosis, indicating a more activated phenotype possibly in a sexspecific manner. LY500307 treatment led to less amyloid plaques and
better memory performance in both male and female APP-KI mice,
which could be ascribed to altered APP-processing. Additionally, cortical
gene expression analysis demonstrated that proinflammatory markers
are differently regulated upon ovariectomy and ERβ-stimulation.
Discussion and Conclusions: Although, we are at an early stage
in understanding the estrogenic impact on microglia, our study
demonstrates that ERβ has a modulatory role on microglial function and
offers neuroprotection in the APP-KI mice. Thus, ERβ may be a potential
modulator of neuroinflammation in AD. Such knowledge can pave
the way in designing novel personalized and sex-specific therapeutic
interventions, targeting ERβ, to combat AD.
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The coarse-grained plaque is an aberrant Aβ
plaque associated with astrogliosis and pTau
burden in APOE4 Alzheimer’s disease
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Although all Alzheimer’s disease (AD) patients have plaques, not all
plaques are the same. We recently described the coarse-grained plaque
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[1,2]. Here, we compared the coarse-grained plaque to other amyloid-β
deposits by their regional distribution, association with APOE4,
phosphorylated tau (pTau), and neuroinflammation.
The AD cohort (N=60; Braak tangle stage≥IV) was selected from the
Mayo Clinic. Brain tissue from the middle frontal, superior temporal,
and inferior parietal cortex was immunohistochemically stained for
amyloid-β, pTau, CD68, and GFAP. Amyloid-β deposits including the
coarse-grained plaque, the classic cored plaque, cerebral amyloid
angiopathy (CAA-) Type-1 and Type-2 [3] were semi-quantitively scored.
The cumulative deposit score, i.e., the sum of scores in all regions, was
compared to the mean burden for each marker using Spearman’s ρ.
The coarse-grained plaque was present in 75% of cases, of which 80%
were APOE4. Coarse-grained plaque cases were younger at onset
(p<0.05) and had a lower brain weight (p<0.05) than coarse-grained
plaque negative cases. Coarse-grained plaques were correlated with
amyloid-β (ρ=0.31*) and most interestingly with pTau (ρ=0.33**).
Within APOE4, the coarse-grained plaque was additionally correlated
with astrogliosis (ρ=0.31*). The classic cored plaque was present in all
cases and equally in all regions. CAA-1 was present in 55% and CAA-2
in 87% of cases, both predominantly in the frontal and parietal cortex.
Unlike the coarse-grained plaque, the classic cored plaque, CAA-1, and
CAA-2 were not correlated with amyloid-β, pTau, GFAP, and CD68. More
coarse-grained plaques are associated with fewer classic cored plaques
(ρ=-0.42***) and more CAA-1 (ρ=0.33*).
The coarse-grained plaque, a distinct plaque type, is associated with
increased pTau and within APOE4 with increased astrogliosis. Although
overall amyloid-β is not well correlated with pTau tangles, distinct
plaque-types are. To get to the root of AD etiology, research should
investigate these finer differences in amyloid-β pathology.
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Background: Recently, human genetics studies of Alzheimer’s disease
(AD) have identified many risk variants in or near the genes that are
highly or selectively expressed in microglia. However, how these
AD risk genes regulate the function of microglia and contribute to
the pathogenesis of AD remain unknown. One of these large-scale
human genetics studies identified a rare coding variant in the Abelson
interactor family member 3 (ABI3) gene locus and this variant was
associated with increased risk of late-onset AD [1]. However, the role of
ABI3 in the etiology of AD and its functions in the brain were unknown.
Materials and Methods: To address these questions, we crossed Abi3
knock-out (Abi3-/-) mice with 5XFAD transgenic mouse model. We
investigated the effect of loss of ABI3 function on pathological features
of AD by using biochemical, histological, and functional approaches.
Additionally, we performed transcriptomic analyses to identify the key
pathways that are altered by Abi3 gene locus deletion. By using in vitro
assays, we assessed how microglia functions are regulated by the Abi3
gene and how it may contribute to the disease pathogenesis.
Results: We demonstrated that amyloid-β levels were significantly
increased whereas plaque-associated microglia were decreased in Abi3/- mice. Additionally, we identified that the genes involved in microglial
phagocytosis and immune response were dysregulated in Abi3-/mice by using a gene expression panel. We also identified notable
changes in the proportion of microglia subpopulations in Abi3-/- mice
using a targeted single-cell RNA sequencing approach. Functional
studies demonstrated that Abi3 knockdown impairs migration and
phagocytosis of microglia in vitro.

Conclusion: Taken together, our findings suggest that loss of ABI3
function may increase the risk of developing AD by affecting amyloid-β
accumulation and key microglia functions. These findings strengthen
the disease-modifying role of microglia in AD.
Keywords: microglia, amyloid-β, migration, phagocytosis, single-cell
RNA-seq

PP20

Cell metabolism orchestrates innate immune
responses of microglial cells: Where do we
stand and how we move forward? Novel
insights on citrate cycle reprograming during
microglial inflammatory activation
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In the recent years a great body of findings revealed that cell
metabolism orchestrates immune responses from the cellular to the
organismal level. Most of the studies concern monocytes/macrophages
and T lymphocytes, which are immune cell populations easily isolated
and cultured. In contrast, the study of cell metabolic adaptations in
microglia has been so far hampered by several factors, such as the long
process required for their isolation, the strong dependency of their
phenotype and function on the central nervous system environment
and the technical limitations of metabolomic analyses. Why is it
important to better understand cell metabolism in microglia? How well
can knowledge gained from the study of macrophages be transferred
to microglia? And how can we improve the way to study microglial cell
metabolism? These questions will be discussed on the basis of our own
findings, which show that cell metabolism is rewired in microglia during
inflammatory activation. Specifically, we describe a novel pathway
connecting the citrate cycle and arginine metabolism, which tunes
microglial inflammatory activation.
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insult between Alzheimer’s disease and
Schizophrenia

Xavier Gallart-palau, Cristina Lorca1,2, Alina Onoiu1,
Aida Serra1,2

Biomedical Research Institute of Lleida Dr. Pifarré Foundation (IRBLLEIDA) - +Pec Proteomics
Research Group (+PPRG) - Neuroscience Area – University Hospital Arnau de Vilanova
(HUAV), Xavier Gallart-Palau: xgallart@irblleida.cat, Lleida, 25198, Spain; , Lleida, Spain,
2
IMDEA-Food Research Institute, Campus of International Excellence UAM+CSIC, Old
Cantoblanco Hospital, 8 Crta. Canto Blanco, Madrid, Spain
1

BACKGROUND: Extracellular vesicles have demonstrated implication in
diverse molecular mechanisms of neuropathology in neurodegenerative
brains [1]. However, it is unclear whether these implications are exclusive
of dementia-related neurodegenerative events or may be shared with
basic mechanisms of neuronal insult in other brain and mental illnesses
such as Schizophrenia.
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MATERIALS AND METHODS: In this work we use state-of-the-art clinical
neuroproteomics and systems biology to define at proteome-wide
level the compositions of brain extracellular vesicles (EVs), obtained
by PROSPR [2], from post-mortem brain tissues (brain regions from
each subject: prefrontal cortex, caudate and hippocampus) of subjects
with Schizophrenia (SCHZ) and matched controls (n=30). The obtained
proteomics data, from each experimental group and brain region, were
analyzed by one-way ANOVA. Significance was established at p<0.05
after Bonferroni correction.
RESULTS AND DISCUSSION: Our data indicate presence of specific
molecular mechanisms of neuroinflammation in brain EVs of these
subjects previously linked by us to neurodegeneration and dementia
[3]. These common abnormally regulated specific molecules in SCHZbrain-EVs include DPYSL2, GFAP and MBP to mention just a few of the
most significantly altered (p<0.001) and relevant.
CONCLUSIONS: Identification of common molecular mechanisms of
neuronal insult linked to neuroinflammation in neurodegenerative
dementias and in SCHZ, as reported here in brain EVs, may help to
identify novel therapeutic targets for these events in both brain diseases
and help to prevent or ameliorate neurodegeneration in SCHZ patients.
ACKNOWLEGMENTS: The research has been funded by Miguel Servet
tenure track program (CP21/00096) of the Instituto de Salud Carlos III
(ISCIII, Spain) awarded to X.G.-P. under the 2021 ISCIII-Health Strategy
Action [This grant is co-funded by European Union Funds (Fondo Social
Europeo Plus, FSE+)]. IRBLLEIDA and X.G.-P. are co-funded by CERCA
Program/Generalitat de Catalunya.
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Translocator protein (18 kDa) regulates
microglial synaptic engulfment in
synucleinopathy
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Background: Synaptic loss does coincide with cognitive impairment in
synucleinopathies, such as Parkinson’s disease dementia, or Lewy body
dementia. It is frequently seen in these diseases that synaptic loss is
accompanied by the elevation of translocator protein (18 kDa) (TSPO),
a five-transmembrane domain protein located at the outer membrane
of mitochondria. TSPO is highly expressed in activated microglia and
has recently been identified as a key modulator of microglial synaptic
engulfment [1]. We hypothesized that this synaptic engulfment
pathway is activated early in synucleinopathies and mediates synaptic
loss.
Materials and Methods: Using in vivo two-photon microscopy, we
monitored dendritic spines of GFP-labelled apical dendrites of layer
V pyramidal neurons in PDGF-h-α-syn mice at 3-4 months of age – a
mouse model of synucleinopathy, in which human wild-type alphasynuclein is overexpressed predominantly in neurons. We further
pharmacologically inhibited TSPO activation and genetically depleted
TSPO, respectively, in PDGF-h-α-syn mice of the same age to check how
TSPO affects dendritic spines and microglial engulfment of synaptic
material.
Results: We observed a gradual decrease of dendritic spine density in
PDGF-h-α-syn mice, which is accompanied by an elevated microglial
TSPO activation and increased microglial engulfment of synaptic
materials. By interfering with TSPO activation using high-affinity TSPO
ligand PK11195 or depleting TSPO genetically, we observed a recovered
dendritic spine density with alleviated microglial TSPO and their
engulfment.
Conclusions: Collectively, our findings suggest an essential role of
TSPO in regulating microglial synaptic engulfment in synucleinopathy.
TSPO might serve as a potential therapeutic target for synaptic loss and
subsequent cognitive impairment in various synucleinopathies.
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Ana-Caroline Raulin1, Cynthia Linares1, Lindsey
Kuchenbecker1, Sydney V. Doss1, Maxwell Dacquel1,
Yuka A. Martens1, Chia-Chen Liu1, Guojun Bu1
Mayo Clinic, Department of Neuroscience, Jacksonville, USA

1

Background: Homozygosity for the rare APOE3-Christchurch (APOE3Ch)
variant, encoding for apoE3-R136S (apoE3-Ch), was linked to resistance
against an aggressive form of familial AD. Carrying two copies of
APOE3Ch was sufficient to delay autosomal AD onset by 30 years¹. This
remarkable protective effect makes it a strong candidate for uncovering
new therapies against AD. Thus, we aim to explore the protective
mechanisms of APOE3Ch against AD onset, to inform therapy.
Methods: We used both amyloid mouse models and human inducedpluripotent stem cells (iPSC) models to address this hypothesis. We
examined whether astrocytic expression of apoE3-Ch through an AAVmediated approach can mitigate AD-related pathology and toxicity in
8 months 5xFAD mice. We have also established various iPSC-derived
models using the iNDI line series, which is an iPSC series isogenic for
APOE derived from the well-characterized KOL2.1J APOE3 parental
line². In parallel, we have also generated additional isogenic iPSC
lines carrying the APOE3Ch variant from APOE3 and APOE4 parental
lines by using CRISPR/Cas9 technology. Biochemical and biophysical
properties of native apoE3-Ch lipoprotein particles secreted by iPSCderived astrocytes have been investigated using heparin affinity
chromatography and size-exclusion chromatography.
Results: We report initial results on the impact of astrocytic apoE3-Ch
on amyloid pathology and toxicity in 8 months 5xFAD mice. Our data
shows successful AAV-mediated overexpression of apoE in astrocytes
and suggests apoE3-Ch specific changes in protein levels and solubility.
We also report early evidence of altered biochemical properties of
apoE3-Ch produced in HEK cells, showing decreased heparin binding.
Finally, we present the establishment and early characterization of
APOE3Ch iPSC-derived cell models, including iPSC-derived astrocytes,
neurons, and cerebral organoids.
Conclusions: The proposed work and the developed methods to study
apoE3-Ch promises to provide new insights into the possible roles
of this rare, mutated protein in protecting against AD, offering new
therapeutic avenues for AD treatment.
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Background: Triggering receptor expressed on myeloid cells 2 (TREM2)
is an innate immune receptor expressed by microglia [1]. While
heterozygous variants in TREM2 have been implicated in risk for lateonset Alzheimer’s disease (AD) [2,3], homozygous loss of function
TREM2 variants cause a rare leukodystrophy characterized by bone cysts
and early-onset dementia, Nasu-Hakola disease (NHD) [4,5]. However,
despite intense investigation, the role of TREM2 in NHD pathogenesis
remains poorly understood.
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Materials and Methods: Here, we investigated the mechanisms by
which a homozygous stop-gain TREM2 variant (Q33X) contributes to
NHD. Induced pluripotent stem cell (iPSC)-derived microglia (iMGLs) [6]
were generated from two siblings homozygous for the TREM2 p.Q33X
mutation, one related non-carrier, and one unrelated non-carrier.
Results: Transcriptomic analysis and biochemical assays revealed
that iMGLs from NHD patients carrying the TREM2 p.Q33X mutation
exhibited lysosomal dysfunction, downregulation of cholesterol
metabolism genes, and reduced lipid droplets compared to related
and unrelated controls. Also, NHD iMGLs displayed defective activation,
HLA antigen presentation, and NF-kB signaling. Alteration in lysosomal
gene expression, such as decreased expression of genes implicated in
lysosomal acidification (ATP6AP2) and chaperone mediated autophagy
(LAMP2), and reduction in lipid droplets were also observed in postmortem brain tissues from NHD patients, thus closely recapitulating in
vivo the phenotype observed in iMGLs in vitro.
Discussion: Thus far, murine models are not able to recapitulate the
key phenotypic features observed in patients affected by NHD. This has
become an increasingly pressing challenge as rare variants in TREM2
have been identified as risk factors in AD.
Conclusions: Our study provides the first cellular and molecular
evidence that lack of TREM2 in microglia leads to a defect in lysosomal
function. A better understanding of how microglial lipid metabolism
and lysosomal machinery are altered in NHD may provide new insights
into mechanisms underlying NHD and AD pathogenesis.
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Designing reverse genetic experiments to ascertain the function of
microglial Alzheimer's Disease (AD)-associated genes are hindered by
both the inability to obtain and manipulate postmortem tissue from
AD patients and the absence of functionally relevant human microglia
cell lines. Human-induced pluripotent stem cell (hiPSC)-derived
microglia cells represent a novel strategy to examine the relationship
between genetic risk factors and late-onset AD. Functional analysis
of induced microglial-like cells (iMGLs) reveals that they secrete
cytokines in response to inflammatory stimuli and CNS diseaseassociated substrates, including amyloid beta fibrils. The ability to
precisely introduce disease-associated genetic mutations in iMGLs
using CRISPR/Cas9 technology will help define the contribution and
function of genes associated with late-onset AD. We have established
an arrayed CRISPR screening platform that can be used to evaluate
the functional consequences of genetic perturbations in iMGLs. A
CRISPR screen was performed using a library of 150 genes that were
identified by IP-MS with myeloid cells after stimulation with an antiTREM2 agonistic antibody. Putative hits from the arrayed CRISPR screen
include genes that are involved in: (I) regulation of microglial functions
including morphological change, migration, and phagocytosis; (II) a
component of a dysfunctional TREM2-dependent signaling node; (III)
direct targets of a microRNA circuit that regulates chronic peripheral
neuropathic pain. Hits from the arrayed CRISPR screen were evaluated
by a secondary assay to determine impact on cytokine secretion; both
positive and negative regulators of cytokine production were identified
from this assay. This functional genomics screen demonstrates the
utility of iMGLs as a platform to identify novel targets and regulators of
microglial activation states.
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Background: BIN1, the second most important risk locus for Late-Onset
Alzheimer’s Disease (LOAD) after ApoE, is expressed as more than 10
isoforms in the brain. In LOAD, BIN1 isoform 1 expression decreases
concomitantly with neuronal loss, whereas the ubiquitous isoform 9
(BIN1iso9) levels increase. Previous research by our group has shown that
ubiquitous BIN1iso9 is highly expressed in mature oligodendrocytes
and the white matter in rodents and humans. However, how BIN1iso9
is involved in AD progression and contributes to neurodegeneration
remains enigmatic. This study aims to investigate the role of BIN1iso9
in neuronal dysfunction and AD neuropathology using an inducible
transgenic mouse model that overexpresses human BIN1iso9 in mature
oligodendrocytes in 5XFAD genetic background (5XFAD:PLP:BIN1iso9).
Methods: We generated PLP:BIN1iso9 transgenic mice to achieve
cell-type specific PLP-CreERT-dependent expression of BIN1iso9 in
mature oligodendrocytes. To assess whether BIN1iso9 overexpression
affected myelination or AD pathophysiology, we analyzed myelin
marker expression in 7-month-old 5XFAD:PLP:BIN1iso9 and control.
To characterize the influence of BIN1iso9 overexpression on amyloid
pathology, we measured the insoluble amyloid-beta levels in forebrain
homogenates. The cognitive functions of the animals were assessed
between 6-7 months using different behavioral tests.
Results: We confirmed the cell-type-specific expression of human
BIN1iso9 with no change in endogenous mouse BIN1. qPCR analyses
of myelin-associated genes showed a decrease in expression
levels of myelin basic protein (Mbp) and 2',3'-Cyclic-nucleotide
3'-phosphodiesterase (Cnp) compared to 5XFAD:PLP controls. These
results were accompanied by a significant decline in the protein
expression of MBP in 5XFAD:PLP:BIN1iso9. On the other hand, the
elevation of BIN1iso9 expression in mature oligodendrocytes altered
neither insoluble amyloid-beta levels nor the behavioral pathology.
Conclusion: Based on the above results, we conclude that the elevated
expression of BIN1iso9 in mature oligodendrocytes might contribute
to AD pathophysiology through myelin integrity rather than amyloid
pathology.
Funded by NIH grants AG054223 and AG056061.
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Astrocytic urea cycle detoxifies Aβ-derived
ammonia while impairing memory in
Alzheimer’s Disease
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AD models, decreasing EAAT2 expression enhances, while decreasing
EAAT2 expression slows disease progression. These observations
indicate EAAT2 as a novel drug target in AD.
Methods: Here, we describe an assay for drugs that activate EAAT2 in
glutamate uptake. In the assay, EAAT2 is reconstituted in liposomes
and glutamate uptake is measured with red fluorescent Oxonol VI light
emission.
Discussion: In astrocyte-neuron cell culture, the EAAT2 activating drugs
are studied for specificity, efficacy, safety and neuroprotection against
glutamate neurotoxicity.

1
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Background: Alzheimer’s disease (AD) is one of the foremost
neurodegenerative diseases, characterized by beta-amyloid (Aβ)
plaques and significant progressive memory loss. In AD, astrocytes are
proposed to take up and clear Aβ plaques. However, how Aβ induces
pathogenesis and memory impairment in AD remains elusive.
Materials and Methods: The presence of urea cycle in primary astrocyte
cultures and human AD patient astrocytes was evaluated using NextGeneration Sequencing. Metabolite analysis, molecular assays and a
newly developed in vivo sensor were used to study the levels of urea
cycle metabolites in healthy and AD-like conditions. Mouse model of
AD was used to study the effect of gene silencing of key urea cycle
enzymes on astrocyte reactivity, memory and Aβ plaque clearance.
Results: Normal astrocytes show non-cyclic urea metabolism, whereas
Aβ-treated astrocytes show switched-on urea cycle with upregulated
enzymes and accumulation of aspartate, ammonia, urea, and sideproduct putrescine. Pharmacological inhibition and gene-silencing of
astrocytic ornithine decarboxylase-1 (ODC1), the enzyme facilitating
ornithine-to-putrescine conversion, boosts the urea cycle and
eliminates production of GABA, ammonia and H2O2 from putrescine.
This facilitates recovery from reactive astrogliosis and memory
impairment in a mouse model of AD. Additionally, we find that longterm genetic silencing of ODC1 in AD mouse brains promotes Aβ
clearance while switching amyloid precursor protein (APP) processing
from amyloidogenic to non-amyloidogenic. Elevated levels of astrocytic
proBDNF suggest the conversion of reactive astrocytes to active,
synapse-promoting astrocytes [1].
Discussion: Our findings implicate that astrocytic urea cycle exerts
opposing roles of beneficial Aβ detoxification and detrimental memory
impairment in AD [2]. Altogether, we propose ODC1-inhibition as a
promising therapeutic strategy against AD to reduce reactive gliosis,
facilitate removal of toxic molecules and prevent memory loss [3].
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Background: Glutamate is the major synaptic signaling molecule of
neurons, essential in learning, memory and cognition. As soon as the
glutamate signaling starts, it is stopped by astrocytes (which cover
synapses), which take up and clear glutamate from the synapses. This
prevents extended signaling and glutamate neurotoxicity, which can
impair neurotransmission, and lead to synapse loss and neuron cell
death. Astrocytes express EAAT2 (excitatory amino acid transporter-2),
the major glutamate transporter and 1% of brain protein. In Alzheimer’s
disease (AD), astrocytes express less EAAT2. In experimental mouse
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Background: Alzheimer’s disease (AD) is associated with brain amyloid‐β
(Aβ) peptide accumulation and neuroinflammation. Currants, a low
glycemic index dried fruit, and their components display pleiotropic
neuroprotective effects in AD.
Materials/methods: We administered diet containing 5% Corinthian
currant paste (CurD), sugar-matched diet containing 3.5% glucose/
fructose (GFD) or control diet (ConD) in one-month-old 5xFAD mice
for 1, 3 and 6 months and examined the diet effects on Aβ levels and
neuroinflammation.
Results: No change in serum glucose or insulin levels was observed
among the three groups. CurD administered for 3 months reduced
brain Aβ42 levels in male mice as compared to ConD and GFD, but after
6 months, Aβ42 levels were increased in mice both on CurD and GFD
as compared to ConD. CurD for 3 months also reduced TNFα and IL-1β
levels in male and female mouse cortex homogenates compared to
ConD and GFD. However, after 6 months, TNFα levels were increased
in cortex homogenates of mice both on CurD and GFD as compared to
ConD. A similar pattern was observed for TNFα-expressing cells, mostly
co-expressing the microglial marker CD11b, in mouse hippocampus
following 3 and 6 months of diet. IL-1β levels were similarly increased in
the brain of all groups after 6 months. Furthermore, a time dependent
decrease of secreted TNFα levels was found in BV2 microglial cells
treated with currant phenolic extract as compared to glucose/fructose
solution.
Conclusion: Our findings suggest that a short-term currant
consumption reduces neuroinflammation in 5xFAD mice, but longerterm intake enhances neuroinflammation, that could be attributed to
diet’s sugar content, despite the lack of effect on serum glucose and
insulin levels.
Funding: Project “CUReANT” (T1EDK-04290, MIS 5030607), ResearchCreate-Innovate action co‐financed by the EU and Greek national funds
through the Operational Program Competitiveness, Entrepreneurship
and Innovation (NSRF 2014-2020).
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Mechanistic investigation of immune
regulatory roles of Kv1.3 channels in microglia
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Background: A subset of pro-inflammatory microglia in Alzheimer’s
Disease (AD) upregulate Kv1.3 potassium channels[1]. Pharmacological
blockade of Kv1.3 reduces Aβ pathology and dampens pro-inflammatory
function of microglia[2]. To identify Kv1.3-regulated neuroinflammatory
mechanisms and pathways in microglia, we applied proximity-labeling
to examine the protein-protein interactome of Kv1.3 channels in vitro,
and conditional microglia-specific Kv1.3 deletion in vivo.
Methods: TurboID, a biotin ligase that biotinylates proteins within 10nm
proximity, was fused to N-term or C-term of Kv1.3 and stably-transduced
in BV2 microglia. Kv1.3 expression and function were confirmed via
qPCR, electrophysiology, western blot and flow cytometry. Mass
spectrometry (MS) of biotinylated proteins from BV2-Kv1.3-TurboID
lines, under resting and lipopolysaccharide(LPS)-treated conditions,
was performed to identify N and C-term interactomes. Kcna3(Kv1.3)floxed mice were generated, validated using CMV-Cre mice, and crossed
to Tmem119-Cre-Ert2 mice for microglia-specific Kv1.3 deletion.
Results: Proximity-based proteomics of BV2-Kv1.3-TurboID microglia
identified distinct N-term (n=818) and C-term Kv1.3 (n=706) interactors.
Kv1.3 N-term interacts with translation (Rpl10, Eef1a1), plasma
membrane proteins (e.g. Calr1, Psma1) and mitochondrial trafficking
proteins (Timm23), while the C-term interacts with immune response
proteins (Cd68, Tlr2, Csf1), some of which are modified by LPSstimulation (C3) (n=15), and dependent on a PDZ-binding C-term motif
(n=62). We confirmed loss of Kv1.3 mRNA and channels in brain and
spleen after crossing Kcna3-floxed mice with CMV-Cre mice. Tamoxifen
treatment of Tmem119-cre/Kcna3-floxed mice reduced microglial Kv1.3
expression by 50% without impacting peripheral tissues.
Discussion and Conclusions: We identified novel N and C-term domainspecific as well as context-dependent interactors of Kv1.3 channels in
microglia. While the N-terminus regulates protein processing, transport
and localization, the C-terminus regulates immune signaling which is
influenced by LPS-stimulation. Ongoing studies will verify the functional
relevance of these candidate interactors. We also generated a novel
conditional Kv1.3 deletion model to investigate the roles of microglial
Kv1.3 channels in neuroinflammatory and neurodegenerative diseases.
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SIRT3 activators meliorate microglial
dysregulation in neurodegeneration
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Background: Alzheimer’s disease (AD) often coexists with other agingassociated diseases including diabetes and cardiovascular diseases.
The precondition for these diseases is metabolic syndrome (MetS). An
important cause of MetS is the deficiency of SIRT3, a mitochondrial
NAD+ dependent deacetylase that regulates metabolism. We have
demonstrated that Sirt3 gene deletion leads to decreased mitochondrial
function and inflammasome formation leading to neuroinflammation
[1]. Later, we reported exacerbation of β amyloid plaque deposition,
and microglial activation in APP/PS1/Sirt3-/- mice, a comorbid AD
model [2]. When cocultures of Sirt3-silenced mouse brain microvascular
and microglial cell lines were exposed to palmitic acid, significant
cytotoxicity was observed [3]. Therefore, the objective of this study is to
determine how amyloid pathology and MetS interact.

Materials and Methods: RNA-seq analysis of the brain samples of
APP/PS1/Sirt3-/- mice were performed. Cultured BV2 cells, a mouse
microglial cell line, were exposed to SIRT3 activators. Immunoblotting
and ELISA were used to analyze proteins.
Results: RNA-seq analysis revealed upregulation of inflammatory
genes. A key finding was the decreased expression of insulin degrading
enzyme (IDE), an Aβ peptide degrading enzyme, following Sirt3 gene
deletion. Activation of Sirt3 by nicotinamide riboside in vivo and in vitro
resulted in IDE upregulation. Honokiol is another activator of SIRT3.
We tested its novel derivatives, honokiol DCA (DCA) and honokiol
hexa (Hexa) in BV2 cells. SIRT3 and IDE levels increased in BV2 cells
exposed to DCA and Hexa. Hexa showed maximum decrease in lysine
acetylation of mitochondrial proteins, a marker for their activation. Hexa
also increased the levels of TFAM and mitofusin2, key mitochondrial
proteins. Honokiol derivatives improved mitochondrial respiration,
especially in state IV.
Discussion and Conclusion: Decreased IDE expression provides a
molecular link between MetS and AD. SIRT3 deficiency in MetS can
exacerbate AD pathogenesis through microglial dysregulation. SIRT3 is
a potential therapeutic target to treat AD.
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Examination of Microglial Tau Spread and
Intrabody Treatment using Human InducedPluripotent Stem Cells
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Background: Microglia are an important regulator of inflammation
and neurodegeneration. Microglia take up aggregated proteins,
including tau, though this ability is reduced in advanced stages
of neurodegenerative disease. Recent work indicates microglial
inflammation correlates with tau spread in human patients with
Alzheimer’s Disease. Thus, it is important to understand the impact of
microglial inflammatory states on their ability to take up and spread tau.
Methods: We are investigating how inflammatory state of microglia
alters their ability to take up and spread tau to neurons and astrocytes
using human induced pluripotent stem cell (hiPSC) models. We are also
examining whether tau spread can be blocked using novel bifunctional
intrabody technology. These intrabodies specifically bind and degrade
tau inside of cells and are delivered via lentiviral or AAV vectors. The
intrabodies have a recombinant antibody domain that specifically
binds tau and contain a PEST degron, which targets the antibody and its
bound cargo for degradation via the proteasome. Excitingly, intrabody
treatment of neurons effectively lowers tau and improves proteasome
function. Our approach is particularly relevant to microglia that express
little MAPT RNA.
Results: Preliminary results show our hiPSC-microglia take up tau,
which changes their inflammatory profile distinguishable from LPS
treatment. In the future we will: 1) examine whether microglia can
transfer tau to neurons or astrocytes, 2) assess whether intrabodies
can degrade microglial tau, and whether this restores their ability to
clear aggregated proteins and 3) compare tau uptake in inflammationprimed microglia to evaluate if this alters their ability to accumulate or
release tau.
Conclusions: Our studies will reveal mechanisms of tau spread via
microglia, as well as if degradation of accumulated tau can restore hiPSC
microglia function. This will provide novel insights on the mechanisms
of disease progression and determine the potential for intrabodymediated degradation of tau as a therapeutic target.
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Astrocytic BACE1 deficiency enhances
amyloid beta clearance by increasing
clusterin
John Zhou1, Riqiang Yan1
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Background: Abnormal accumulation of amyloid beta peptide (Aβ)
in the brain is regarded as the possible causative agent of Alzheimer’s
disease (AD). Increased production of Aβ or impaired clearance of Aβ
results in the aggregation of Aβ into plaques, which are surrounded by
glia cells. BACE1 is the rate-limiting secretase required for production
of Aβ. Therefore, inhibiting BACE1 as a means to reduce Aβ production
is being tested for treating Alzheimer’s disease. A recent study using
conditional deletion of BACE1 in an AD mouse during adulthood
showed a reversal of previously formed plaques and rescues Aβassociated behavioral deficits. One possibility for this phenomenon is
that BACE1 inhibition facilitates astrocytic Aβ clearance.
Materials and Methods: Single cell RNAseq (scRNAeq) was used to
identify and compare transcriptomes of reactive astrocytes from BACE1null and wild type mice. We further confirmed differentially expressed
genes and interrogated possible pathways using primary astrocytes
cultures from BACE1-null and wild type mice. Finally, we crossed mouse
model with astrocyte-specific knockout of BACE1 with 5xFAD mouse to
investigate the effect of astrocyte specific BACE1 deficiency on amyloid
levels.
Results: Using scRNA seq, we found that BACE1 knockout mice reactive
astrocytes have transcriptomes distinct from wild-type reactive
astrocytes. Clusterin was significantly upregulated in BACE1 deficient
astrocytes cultures and siRNA knockdown of clusterin significantly
attenuated astrocytic Aβ clearance. Furthermore, in astrocyte specific
BACE1 knockout in a 5xFAD background, we found significantly reduced
plaque accumulation.
Discussion: Global BACE1 inhibition results in synaptic deficits due
to alteration of neuronal BACE1 substrates. By inhibiting BACE1
specifically in astrocytes, we found a pathway that enhances astrocytic
Aβ clearance and reduces overall Aβ plaque levels that might spare
neuronal BACE1 substrates and subsequent side effects.
Conclusion: Together, our study suggests a novel function of BACE1 in
astrocytes and Aβ clearance.

homozygous Plcg2-P522R (Plcg2-P522R-Homo) alleles onto 5xFAD,
an amyloidosis mouse model of AD. We analyzed amyloid as well as
microglial pathology and performed in vitro microglial phagocytosis
assay. Moreover, we performed both bulk cortical tissue and singlenuclei RNA-seq analysis to evaluate the impact of Plcg2-P522R variants
on the 5xFAD transcriptomic signatures.
Results & Discussions: We found that 5xFAD/Plcg2-P522R-Homo mice
showed significant reduction and remodeling of amyloid plaques and
a robust decrease of dystrophic neurites compared to 5xFAD mice.
Interestingly, the microglia derived from Plcg2-P522R mice exhibited
enhanced phagocytosis of fibrillary Aβ and microbeads. Consistent
with this finding, the plaque-associated microglia in 5xFAD/Plcg2P522R-Homo showed a significant increase in CD68, a lysosomal marker
indicative of phagocytic microglia. Our cortical bulk tissue RNA-seq and
NeuN- single-nuclei RNA-seq surprisingly did not show an enhanced
damaged-associated microglial (DAM) transcriptomic signatures or
TREM2-gene-doage-dependent signatures in 5xFAD/Plcg2-P522RHomo mice compared to wildtype mice.
Conclusions: Our study using a novel Plcg2-P522R knockin mouse
model crossed to 5xFAD mice showed an overall beneficial effect of
this AD-protective variant. It enhanced the efficiency of microglia
to phagocytosing and reducing Aβ amyloids in vitro and in vivo,
and revealed that elevated DAM or TREM2-gene-doage dependent
transcriptomic responses do not appear to be a component of altered
microglial function in the Plcg2-P522R variant in amyloid AD mice.
Funding: This work is supported by NIH/NIA (RF1 AG056114).

PP35

Extracellular matrix protein decorin is
increased in CSF of App knock-in mice and
early stage of Alzheimer’s disease
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AD-protective Plcg2-P522R Variant Ameliorates
Plaque and Neuritic Pathologies, Enhances
Microglial Phagocytosis, and Attenuates
Disease-Associated Microglial Activation in
AD Mice
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Background: Phospholipase C-γ2 (PLCG2) is highly expressed in
microglia in the brain and functions as a signaling enzyme. Mutations in
PLCG2 in human lead to autoimmune disorders and immunodeficiency,
suggesting a key role for this enzyme in the regulation of myeloid cell
functions. A rare P522R hypermorphic variant has been reported to
associate with reduced risk against Alzheimer’s disease (AD).
Material and Methods: We used CRISPR/Cas9 genome editing to
generate a novel Plcg2-P522R knockin mouse model and bred
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Alzheimer’s disease (AD) is caused by amyloid-beta (Aβ) amyloidosis.
In addition, autophagy is disturbed in the AD brain. Here we aimed at
deepening the understanding of how these brain pathologies translate
to the CSF to identify potential biomarkers by combining preclinical
and clinical data. We used two state-of-the-art App knock-in AD mouse
models, App-NL-F and App-NL-G-F, exhibiting AD-like Aβ pathology
to analyze how the brain pathologies translate to CSF proteomes by
label-free mass spectrometry (MS). The mouse CSF proteomes were
further stratified to a previous CSF proteome dataset obtained from
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patients across the AD spectrum in the large human European Medical
Information Framework for Alzheimer’s Disease Multimodal Biomarker
Discovery (EMIF-AD MBD) cohort (n = 310). Intriguingly, the extracellular
matrix protein decorin was similarly and significantly increased in both
App-NL-F and App-NL-G-F mice, strikingly already in three months old
App-NL-F mice and in preclinical AD subjects having abnormal CSFAβ42 but normal cognition. Notably, in this group of subjects, CSFdecorin levels positively correlated with CSF-Aβ42 levels indicating that
the change in CSF-decorin is associated with early Aβ amyloidosis. In
addition, CSF-decorin highly correlated with both CSF-t-Tau and CSFp-Tau. Importantly, receiver operating characteristic analysis revealed
that CSF-decorin can predict a specific AD subtype having innate
immune activation and potential choroid plexus dysfunction in the
brain. Consistently, in App-NL-F mice, increased CSF-decorin correlated
with both Aβ plaque load and with decorin levels in choroid plexus. In
addition, a low concentration of human Aβ42 induces decorin secretion
from mouse primary neurons. Interestingly, we finally identify decorin
to activate neuronal autophagy through enhancing lysosomal function.
Altogether, the increased CSF-decorin levels occurring at an early stage
of Aβ amyloidosis in the brain may reflect pathological changes in
choroid plexus, present in a subtype of AD subjects for which decorin
could serve as potential CSF biomarker.
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Increased neuroinflammation is related to
memory impairment in Down syndrome
animal model
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Background: Down Syndrome is caused by the 21 chromosome
trisomy and the population with this syndrome is highly vulnerable to
early cognitive decline. The aim of this study was to evaluate the brain
inflammation of an animal model of Down syndrome (Ts65Dn) across
lifespan, by Positron Emission Tomography (PET) with [11C]PK11195,
and correlate with memory data, obtained by recognition object tests.
Materials and Methods: Ts65Dn mice of different ages: 2 (n=7), 5 (n=3),
14 (n=5), 20 (n=4) and 24 (n= 3) months were imaged in a small animal
PET scanner 30 min after intravenous injection of [11C]PK11195 (±18
MBq) and the short and long-term memories were assessed by object
recognition test [1]. Whole brain [11C]PK11195 uptake is presented
in SUV (Standardized Uptake Value) and correlations with memory
index were tested by Pearson´s correlation. Statistical differences were
considered significant when P≤0.05.
Results: There was an increased [11C]PK11195 uptake in animals of 14
months-months-old compared to the age of 2 months (0.69±0.23 vs
0.36±0.12; p=0.02). These increased neuroinflammation at age of 14
months was strongly associated with a worse short-memory index (r=
-0.9616 and p=0.009).
Discussion: Neuroinflammation can contribute to cognitive
decline independent of the pathology [1-3]. In Down syndrome,
neuroinflammation can anticipate and aggravate cognitive decline
[4-8], but the neuroinflammation data has never been measured by
PET imaging in Down syndrome before, as far we could identity, what
makes this study very interesting in associating in vivo image data
and memory performance. It is also interesting to mention that the
association was identified only with short-term memory indicating that
the inflammation has an acute effect over the memory.
Conclusions: Our results suggest that increased neuroinflammation
interferes with the performance of animals in the object recognition
test, indicating that brain inflammation impairs the short-term memory
of Ts65Dn Down syndrome animal model.
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Tau mediates the neuroprotective process of
glial lipid droplet formation during neuronal
oxidative stress
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Neuronal oxidative stress (OS), caused by the aberrant upregulation
of reactive oxygen species (ROS), is a common theme among
neurodegenerative diseases. ROS damages lipids to produce toxic,
peroxidated (O2--) lipids that need resolution to maintain cell
health. Recently, we found that glia can help to resolve O2--lipids
sourced from neurons, protecting the neurons from degeneration1.
Specifically, the O2--lipids are transferred from stressed neurons to
glia via apolipoproteins, including APOE1,2. Within glia, the O2--lipids
are sequestered into lipid droplets (LD) and resolved. Numerous
Alzheimer’s disease (AD) risk factors mediate this process and their
loss leaves neurons susceptible to damage3,4. Further, abundant
glial LD were described to occur in AD brains by Alois Alzheimer5,6.
We are now expanding studies to define potential interactions
between glial LD formation and the important disease protein, Tau.
In many neurodegenerative diseases, Tau becomes inhibited due
to its hyperphosphorylation and aggregation. Using Drosophila
melanogaster and human iPSC-derived astrocytes we were surprised to
find that Tau is expressed in glia, independent of exposure to neurons.
Interestingly, glial Tau is critical for the formation of LD during neuronal
OS. By TEM, the absence of glial Tau results in morphological defects
of retinal glia in young flies in response to neuronal OS and these cells
degenerate with sustained neuronal OS in old flies. As tauopathies are
primarily considered gain-of-function diseases, we further found that
expression of human Tau in glia of flies and in mouse astrocytes can
similarly inhibit glial LD formation during neuronal OS. Morphological
defects of fly retinal glia in response to neuronal OS and human Tau
expression is seen by TEM. While investigations are continuing, this
work demonstrates that glial Tau plays an important, conserved role
during the resolution of neuronal OS and has implications in many
neurodegenerative diseases.
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The effect of serum on human astrocyte
reactivity and their extracellular vesicles in
vitro
Katherine White1, Daniel Scott1, Robert Layfield1,
Sebastien Serres1
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Astrocytes show phenotypic and functional changes in response to
injury and disease. Whilst not fully understood, these changes can be
used to classify astrocytes as quiescent or reactive. Extracellular vesicles
(EVs) are small membrane bound vesicles containing protein, RNA and
metabolites which are released from all cell types and are thought to
reflect the phenotype of the cell at time of release. Therefore, astrocytederived extracellular vesicles (ADEVs) could act as biomarkers for CNS
disease and may be involved in disease transmission. In vitro models
typically use fetal bovine serum (FBS) to culture healthy astrocytes,
however serum may induce astrocyte reactivity. This project aims to
investigate the effect of serum on human astrocytes and their ADEVs.
Primary human astrocytes were cultured in serum-free or serum media
and characterised using ICC, qPCR and RNA-SEQ. ADEVs were collected
from both models and isolated using ultrafiltration followed by size
exclusion chromatography. ADEVs were then characterised using
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western blotting, TEM, d-STORM and Zetaview. Proteomic analysis
was completed on EVs and cell lysates from each model using mass
spectrometry (LC-MS/MS and SWATH MS).
Serum-cultured astrocytes showed morphological changes and
upregulated markers of astrocyte reactivity compared to serumfree culture (n=5). RNA-SEQ found 1474 unique protein-coding RNA
exclusive to serum-free cultures (n=4). Gene ontology analysis found
577 significantly upregulated pathways in serum-free astrocytes
including cell-adhesion pathways, axon and synapse development
and ion channel activity. Proteomic analysis found distinct differences
in EV protein cargo and cell lysates in both models with ~250 proteins
identified in EV samples (n=3).
These findings suggest that there are clear differences in astrocytes
when using serum media and should not be used to study quiescent
astrocytes and their ADEVs. Instead, we recommend serum-free cultures
whilst serum-based cultures can be used as a more general model of
reactive astrocytes.

PP39

Experimental traumatic brain injury-induced
microglia inflammation in the olfactory
bulb disrupts neuronal networks leading to
olfactory dysfunction
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Background: Approximately 20–68% of traumatic brain injury (TBI)
patients exhibit trauma-associated olfactory deficits (OD) which
can compromise not only the quality of life but also cognitive and
neuropsychiatric functions. Although post-traumatic anosmia has
been documented in the medical literature for more than a century,
few studies have examined the impact of TBI on OD. The present study
examined microglia inflammation and neuronal dysfunction in the
olfactory bulb (OB) as well as the underlying mechanisms associated
with OD in mice using a controlled cortical impact (CCI) model.
Methods: Young adult male mice were subjected to mild/moderatelevel CCI. Flow cytometry, qPCR, and IHC were used to examine
inflammation in the OB after TBI. Electrophysiological recording was
applied to characterize OB neuronal excitability. Transgenic mice with
ablation of the voltage-gated proton channel Hv1 or NOX2 as well as a
specific NOX2 inhibitor were used to determine the effects of Hv1 and
NOX2 activity on OD. Olfactory function was assessed by buried food
test, two-bottle odor discrimination test, and odor memory for up to
six-months post-injury.
Results: TBI caused a rapid inflammatory response in the OB including
elevated proinflammatory cytokines, numbers of microglia and
infiltrating myeloid cells. Upregulation of Hv1 and NOX2 expression
levels at 1 d post-injury was observed predominantly in microglia/
macrophages. Genetic ablation of Hv1 significantly attenuated
the production of ROS and cytokines. TBI-induced early neuronal
hyperexcitation and later hypo-neuronal activity in the OB were
mitigated in the absence of Hv1. In a battery of olfactory behavioral tests,
WT/TBI mice displayed significant OD, which, in contrast, was observed
in neither Hv1 KO/TBI nor NOX2 KO/TBI mice. Finally, intranasal delivery
of a NOX2 inhibitor ameliorated post-traumatic OD.
Conclusions: Our data indicate that Hv1/NOX2-mediated microglia
inflammation in the OB disrupts OB neuronal circuits leading to poorer
olfactory function late after TBI.
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Introduction: Brain deposition of amyloid β (Aβ) is crucial for the
Alzheimer disease (AD) pathogenesis. Recent finding that genetic
variants of TREM2, encoding a microglial receptor, increase AD
risks suggests a pathological involvement of microglia. Functional
deficiencies of TREM2 disrupt microglial envelopment of Aβ plaques,
impair their transcriptional response to Aβ, and worsen neuritic
dystrophy, implying that TREM2 is essential for neuroprotection by
microglia. However, the underlying molecular mechanism remains
unclear.
Methods: We investigated pathological roles of another AD risk
gene, INPP5D, a negative regulator of phosphoinositide PI(3,4,5)
P3 and a downstream effector of TREM2 signaling. Effects of Inpp5d
heterodeficiency were examined in an AD mouse model (App NLGF,
hereafter NLGF mice), as well as by crossing with TREM2 loss-of-function
model (Tyrobp-deficient NLGF mice) to ask their genetic interaction in
in vivo.
Results and Discussion: In Tyrobp-deficient NLGF mice, Inpp5d
haplodeficiency restored microglial clustering around Aβ plaques,
partially restored several abnormalities previously documented in
Trem2-deficient mice (plaque shapes and astrogliosis), and reduced
deposition of phosphorylated tau, another pathological hallmark of AD.
Mechanistic analyses suggest that TREM2/TYROBP and INPP5D regulate
microglial association with Aβ plaques by oppositely regulating PI(3,4,5)
P3 signaling as well as microglial adhesion to extracellular materials.
Conclusion: Our results suggest that INPP5D acts downstream of
TREM2/TYROBP to regulate the microglial barrier against Aβ toxicity,
thereby affects Aβ-dependent deposition of tau.
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Astrocytic changes in mitochondrial oxidative
phosphorylation and quality control proteins
in Parkinson's disease
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Background: Mitochondrial dysfunction within neurons, particularly
those of the substantia nigra, has been well characterized in Parkinson's
disease (PD) and is considered to be related to the pathogenesis of this
disorder. Dysfunction within this important organelle impairs neuronal
communication and survival, however, the reliance of astrocytes on
mitochondria and the impact of their dysfunction on this cell type are
less well characterized. This study aimed to uncover whether astrocytes
harbour oxidative phosphorylation (OXPHOS) deficiencies and show
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perturbations in mitochondrial quality control (MQC) regulatory system
in PD and whether these changes are more likely to occur in astrocytes
closely associated with neurons or those more distant from them.
Materials and Methods: Post-mortem human brain sections from
patients with Parkinson's disease were subjected to imaging mass
cytometry for individual astrocyte analysis of key proteins across all five
OXPHOS complexes and MQC system.
Results: We show the variability in the astrocytic expression of
mitochondrial proteins between individuals. In addition, we found
that there is evidence of deficiencies in respiratory chain subunit
expression within these important glia and changes, particularly in
mitochondrial mass, associated with Parkinson's disease and that are
not simply a consequence of advancing age1. Meanwhile, significantly
low protein abundance of Parkin, a key mitophagy regulator; HSP60, an
intramitochondrial chaperone; and mitofusion2, MFN2 were detected
in PD astrocytes compared to controls.
Discussion: Our data has revealed that mitochondrial dysfunction
is present within astrocytes in PD, involving deficiency in OXPHOS
components and key proteins that maintain normal mitochondrial
homeostasis and turnover. Further work will aim to understand
whether the disturbance in the astrocytic mitochondrial homeostasis is
associated with OXPHOS dysfunction within these astrocyte or adjacent
neurons.
Conclusion: Our data show that astrocytes, like neurons, are susceptible
to mitochondrial defects and that these could impact their reactivity
and ability to support neurons in PD.
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Dysregulation of astrocytic calcium signaling
and gliotransmitter release in mouse models
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Background: α-synuclein (α-syn) is a major component of Lewy bodies
and Lewy neurites appearing in the postmortem brain of Parkinson's
disease and other α-synucleinopathies. While most studies of
α-synucleinopathies have focused on neuronal and synaptic alterations
as well as dysfunctions of the astrocytic homeostatic roles, whether the
bidirectional astrocyte-neuronal communication is affected in these
diseases remains unknown.
Materials and Methods: We have combined astrocytic calcium
(Ca2+) imaging and neuronal electrophysiological recordings in
hippocampal slices of several transgenic mouse models related to
α-synucleinopathies, i.e., mice expressing high and low levels of the
human A53T mutant α-synuclein (G2-3 and H5 mice, respectively)
globally or selectively in neurons (iSyn mice), mice expressing human
wildtype α-synuclein (I2-2 mice), and mice expressing A30P mutant
α-synuclein (O2 mice).
Results: We have found that compared to non-transgenic mice,
astrocytes in G2-3 mice at different ages (1-6 months) displayed a Ca2+
hyperexcitability that was independent of neurotransmitter receptor
activation, suggesting that the expression of α-synuclein mutant A53T
altered the intrinsic properties of astrocytes. Similar dysregulation of
the astrocyte Ca2+ signal was present in H5 mice, but not in I2-2 and
O2 mice, indicating α-synuclein mutant-specific effects. Moreover,
astrocyte Ca2+ hyperexcitability was absent in mice expressing the
α-synuclein mutant A53T selectively in neurons, indicating that the
effects on astrocytes were cell-autonomous. Consistent with these
effects, glutamatergic gliotransmission was enhanced in G2-3 and H5
mice, but was unaffected in I2-2, O2 and iSyn mice.

Conclusions: These results indicate a cell-autonomous effect of
pathogenic A53T expression in astrocytes that may contribute to the
altered neuronal and synaptic function observed in α-synucleinopathies.
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Monitoring in vivo autophagy dynamics in
neuroglia reveals upregulated astrocytic
autophagy in an amyotrophic lateral sclerosis
mouse model
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Background: Autophagy is the main intracellular process that clears
misfolded proteins, aggregates, and damaged organelles reported
in neurodegeneration. Autophagy is impacted in amyotrophic
lateral sclerosis (ALS), a relentlessly progressive, paralyzing, and fatal
neurodegenerative disease with no effective treatments. Although
autophagy modulation offers promise, it is unclear whether activation
or inhibition of autophagy is desirable given the contradictory effects
of autophagy manipulations in ALS mouse models. We propose that
differential cell-type-specific autophagy regulation may contribute
to the disparity. The status of protein homeostasis in neuroglia
constituting a large proportion of central nervous system is unknown.
We hypothesized that autophagy is impaired in glial cells of the ALS
SOD1G93A mice. Using a novel autophagy reporter mouse model, we
quantified autophagic rate in SOD1G93A astrocytes, oligodendrocytes,
and microglia.
Methods: Autophagy reporter mice were crossbred with SOD1G93A
mice. Lumbar spinal cords were collected from offspring mice at presymptomatic and symptomatic disease stages. GFAP, Iba1, or Olig2
immunohistochemistry followed by confocal microscopy was used
to identify astrocytes, microglia, and oligodendrocytes respectively.
The level of autophagy pathway vesicles (autolysosomes and
autophagosomes) was quantified. The autophagic rate was assessed
using autolysosomes to autophagosomes ratio.
Results and Discussion: The autophagic rate was higher in adult
neuroglia compared to young, where a significant increase was observed
in oligodendrocytes (n=5,p<0.01). In SOD1G93A mice, both astrocytes
and microglia contained increased numbers of autolysosomes, leading
to a significantly increased autophagic rate in astrocytes of symptomatic
SOD1G93A mice compared to controls (n=5,p<0.001). Autophagic rate
in SOD1G93A oligodendrocytes was comparable to controls.
Conclusion: We have uncovered glial cell-type-specific differences
in autophagic rate, notably upregulated autophagy in astrocytes and
microglia in a mouse model of ALS. These findings identify a new
role of glial autophagy in ALS abnormal proteostasis. The differential
autophagy capacity suggests cell-type-specific targeting approaches
are required for optimal autophagy modulation for ALS.
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Establishing a cell type-specific quantitative
method to study glucose uptake in the brain
of AD mouse model
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Background: Accumulating evidence has indicated cerebral glucose
hypometabolism is associated with many neurodegenerative
diseases (e.g. Alzheimer's disease) and neuropsychiatric symptoms.
The current approach to assessing cerebral glucose metabolism
relies on 18F-fluorodeoxyglucose-position-emission tomography
(18F-FDG-PET) which is not a cell-specific approach to studying the
associated pathophysiological functions. Therefore, the type of cell with
changes in glucose uptake and the underlying mechanism involved
in dementia remain largely unknown. Moreover, studying cerebral
glucose metabolism in mouse models requires high-resolution PET
scan instruments and trained staff that may not be available in every
laboratory. Therefore, we attempt to establish a quantitative method
to evaluate cell-specific cerebral glucose uptake in AD mouse models.
Methods: To measure the neural and glial cells' glucose uptake level,
2-[N-(7-nitrobenz-2-oxa-1,3-diazol-4-yl)amino]-2-deoxy-D-glucose
(2-NBDG), a fluorescent D-glucose derivative, was delivered to the
hippocampus of 5xFAD mice or C57BL/6J (WT) mice through stereotaxic
injection. Upon dissociation and myelin removal, hippocampal neurons
were isolated using magnetic depletion of all non-neuronal cells. The
frequency of 2-NBDG+ neurons and glia was then determined by flow
cytometry.
Results: Using this method, we quantified 37.2% of neuronal and nonneuronal glucose uptake in 5xFAD mice while 46% of neuronal and
non-neuronal glucose uptake were detected in WT mice. Both glucose
uptake level of neuronal and non-neuronal cells was significantly
reduced in 5xFAD mice. Surprisingly, our data show that the reduction
of glucose uptake level in glia is even more drastic than in neurons.
Conclusion: We have developed a novel quantitative method for
measuring cell-specific glucose metabolic changes in mouse brains
using 2-NBDG. The assay is rapid, reliable, and highly reproducible,
without a requirement for any specialized MRI/PET instrument, and
should be easy to adapt for use in most research laboratory settings.
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Mitochondrial Ca2+ overloading contributes
PINK1 cleavage to disrupt mitophagy in
Alzheimer’s Disease models
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Background: Alzheimer’s disease (AD) is the most common form of
dementia, but current therapies against beta-amyloid (Aβ) and tau
pathologies have failed in clinical trials. Thus, the identification of novel
pathogenic targets is urgently needed. Despite the pathological origin
of AD remains elusive, studies have shown that mitophagy promotion
could mitigate Aβ and tau pathologies as well as memory deficits.
Studies also show that PINK1-dependent mitophagy is significantly
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attenuated in AD cell and animal models with unknown mechanisms [1].
Materials & Method: We used human SH-SY5Y neuroblastoma
transduced wild-type or mutant PS1 and fibroblasts collected from
familial AD patients as cellular models, and 5xFAD mice as in vivo
models to dissect the mechanism for mitophagy impairment in AD.
Results: We found that the underlying cause of impaired PINK1dependent mitophagy in AD may be due to disrupted intracellular
calcium (Ca2+) homeostasis. Our in vitro and in vivo data demonstrated
an exaggerated Ca2+ release from the endoplasmic reticulum (ER). In
addition, there was enhanced mitochondrial-ER microdomains in AD
models that leading to mitochondrial Ca2+ overloading. We further
demonstrated that the elevated mitochondrial Ca2+ contributes to the
MPP- and PARL-mediated PINK1 cleavage that impairing mitophagy
initiation. Knock-out of MICU1 to enhance the mitochondrial uniporter
(MCU) activity recapitulates impaired mitophagy found in AD, while
preventing excessive Ca2+ shuffling into mitochondrial by Ru360
restores impaired mitophagy and respiratory function. Importantly,
our in vivo study shows that Ru360 treatment rescued mitochondria
deformity, AD pathologies, and cognitive function in 5xFAD mice.
Conclusion & Discussion: Taken together, we conclude that
mitochondrial Ca2+ overload impairs mitophagy in AD, and employing
MCU blockers to prevent mitochondrial Ca2+ overloading may become
a novel therapeutic strategy for AD. Yet, whether direct targeting of
the MCU could exhibit beneficial effect in AD patients requires further
investigation.
Keywords: Alzheimer’s disease, mitochondria, Calcium, mitophagy,
PINK1
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The relaxin-3/RXFP3 signaling system in the
hippocampus and memory – rat and human
studies
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By 2050 more than 115 million people worldwide will be living with
Alzheimer’s disease (AD). Preclinical research has established a role
for the brain region known as the nucleus incertus (NI) in contextual
memory by elucidating the strong neural communication between
the NI and the septohippocampal system (SHS), which is central to
learning and memory. Specifically, the NI contains a major population
of relaxin-3 (RLN3)-producing GABAergic neurons which project heavily
to limbic circuits that are vulnerable to degeneration in dementia,
including the SHS, which expresses abundant RLN3 receptors (RXFP3) in
rat brain. Therefore, overactivity or degeneration of these NI inputs may
have adverse consequences for memory formation and recall and may
contribute to its dysregulation in dementia. Here, we aimed to elucidate
the localization and role of the RLN3/RXFP3 signaling system in the NIhippocampus network, in experimental rat models and in postmortem
human brain. We used viral-based, neural tract-tracing to label NIoriginating fibers in the hippocampus of male rats (n=4). Fluorescent
multiplex in situ hybridization was used to localize RXFP3 mRNA in
relation to the expression of vesicular GABA transporter (vGAT), and
vesicular glutamate transporter (vGLUT) or somatostatin (SST) mRNA, in
male Sprague-Dawley rat brain (n=3), and in post-mortem human brain
tissues from male subjects (n=3) without a history of dementia. Tracttracing in rats revealed a high-density of NI-originating fibers within
the polymorph layer of the dentate gyrus (DG), with the majority being
RLN3-immunopositive. In rat brain, a majority of vGAT mRNA-positive
neurons in the ventral hippocampus (vHPC) expressed RXFP3 mRNA.
In human hippocampus, we observed neuronal co-expression of vGAT,
SST, and RXFP3 mRNA. These results indicate that the NI influences
information processing in rat vHPC by modulation of the DG, and RXFP3
activation may underlie some of these processes. RLN3/RXFP3 signaling
may also influence similar circuits in human brain.
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ASSESSMENT OF HEPATIC APOE RELEASE USING
HEPATOCARCINOMA CELL LINES
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Background: Apolipoprotein E (APOE) is an important lipid transporter
playing a key role in lipid metabolism [2] in which cholesterol loading
onto APOE is regulated by the ATP-binding cassette transporter A1
(ABCA1) [5]. APOE and ABCA1 transcription is controlled by Liver X
(LXRs) and retinoic X receptors (RXRs) [4-6]. Lack of ABCA1 is related
to decreased brain APOE levels and cognitive impairment in a mouse
model of Alzheimer´s disease (AD) [3]. Although high levels are
synthesized in the brain, APOE is mainly synthesized in the liver. Low
plasma APOE is associated with an increased risk of AD and liver-derived
APOE4 levels were linked to numerous brain pathological changes [17]. Using APOEε3 homozygous hepatocarcinoma cells, we studied basal
and induced hepatic APOE synthesis and release.
Materials and Methods: A combination of cell pharmacology, Western
Blot and ELISA was used to study APOE synthesis and release from
APOEε3/ε3 HepG2 and Huh7 cells. Effects of LXR and RXR agonists,
T0901917 or GW3965 and Bexarotene or 9-cis-retinoic acid on APOE
and ABCA1 levels in supernatants and cell pellets were evaluated after
24 and 48hrs.
Results: LXR agonist T0901317 (1-10 μM) induced a near 80%
upregulation in APOE secretion without altering intracellular APOE
levels in both cell lines. ABCA1 protein levels increased by nearly 60%
in both cell lines. Only in HepG2 cells, APOE release increased after
GW3965 exposure (2 μM).
Discussion: Liver-derived plasma APOE levels are known to be
APOE genotype-dependent. Here, we found that LXR agonism
significantly upregulated APOE release and ABCA1 levels in APOEε3/ε3
hepatocarcinoma cells. Whether LXR-induced liver-secretion of APOE
differs between APOE genotypes remains to be investigated.
Conclusion: Our results evidence in vitro modulation of hepatic APOE
and ABCA1 synthesis by LXR/RXR agonism which can be used as tools to
understand the regulation of liver-secreted APOE and ABCA1.
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FTY720 Decreases Ceramide Levels in the
Brain and Prevents Memory Impairments in a
Mouse Model of Familial Alzheimer's Disease
Expressing APOE4
Daan van Kruining1, Simone Crivelli1,2, Qian Luo1, Caterina
Giovagnoni1, Marina Mané-Damas1, Sandra De Hoedt3,
Dusan Berkes4, Helga De Vries5, Monique Mulder3, Jochen
Walter6, Etienne Waelkens7, Rita Derua7, Johannes
Swinnen8, Jonas Dehairs8, Erwin Wijnands9, Erhard
Bieberich2, Mario Losen1, Pilar Martinez-Martinez1

Department of Psychiatry and Neuropsychology, Maastricht University, Maastricht , the
Netherlands, 2Department of Physiology, University of Kentucky College of Medicine,
Lexington, USA, 3Department of Internal Medicine, Erasmus MC University Medical
Center, Rotterdam, the Netherlands, 4Department of Organic Chemistry, Slovak University
of Technology, Bratislava, Slovak Republic, 5Department of Molecular Cell Biology and
Immunology, Amsterdam UMC, Amsterdam, the Netherlands, 6Department of Neurology,
University Hospital Bonn, Bonn, Germany, 7Laboratory of Protein Phosphorylation and
Proteomics, KU Leuven, Leuven, Belgium, 8Laboratory of Lipid Metabolism and Cancer, KU
Leuven, Leuven , Belgium, 9Department of Pathology, Maastricht University, Maastricht, the
Netherlands
1

Background: The protection mediated by the bioactive sphingolipid
sphingosine-1-phosphate (S1P) declines during Alzheimer's disease

(AD) progression, especially in patients carrying the apolipoprotein
E ε4 (APOE4) isoform. The drug FTY720 mimics S1P bioactivity, but its
efficacy in treating AD is unclear.
Methods: Two doses of FTY720 (0.1 mg/kg and 0.5 mg/kg daily) were
given by oral gavage for 15 weeks to transgenic mouse models of
familial AD carrying human apolipoprotein E (APOE) APOE3 (E3FAD) or
APOE4 (E4FAD). After 12 weeks of treatment, animals were subjected
to behavioral tests for memory, locomotion, and anxiety. Blood was
withdrawn at different time points and brains were collected for
sphingolipids analysis by mass spectrometry, gene expression by RTPCR and Aβ quantification by ELISA.
Results: We discovered that low levels of S1P in the plasma is associated
with a higher probability of failing the memory test and that FTY720
prevents memory impairments in E4FAD. The beneficial effect of
FTY720 was induced by a shift of the sphingolipid metabolism in the
brain towards a lower production of toxic metabolites, like ceramide
d18:1/16:0 and d18:1/22:0, and reduction of amyloid-β burden and
inflammation.
Conclusion: We provide further evidence of the druggability of the
sphingolipid system in AD.
Keywords: 5xFAD; APOE3; APOE4; Anxiety; Ceramide; FTY720; Memory;
S1P; Sphingomyelin.
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Background: A decline in the expression of the redox-dependent
transcription factor nuclear-factor-erythroid 2-related factor 2 (Nrf2) is
observed in humans and animal models of Alzheimer’s disease (AD) [1].
Though activation of Nrf2 is a promising therapeutic strategy [2-4], FDAapproved electrophilic Nrf2 activators cause irreversible alkylation of
cysteine residues in various cellular proteins resulting in side effects [56]. We observed significant upregulation of the transcriptional repressor
of Nrf2, BTB and CNC homology 1 (Bach1) in AD suggesting that Bach1
inhibition might be neuroprotective. We tested therapeutic potential
of a non-electrophilic Bach1 inhibitor (HPPE) and genetic deletion of
Bach1 in APP/PS1 model of AD.
Materials and Methods: Cohorts of APP/PS1 transgenic mice were
administered with HPPE for 45 days (20 mg/kg twice a day, 12 h apart)
starting at 11 months and 15 months of age. APP/PS1 mice were crossed
with Bach1-deficient mice to genetically ablate Bach1 in APP/PS1
mice. Behavioral analyses were conducted by Barnes maze and novel
object recognition tests. Amyloid pathology and gliosis in the brain
was monitored by immunohistochemistry of Aβ and Iba1 respectively.
Integrity of cortical monoaminergic afferents was examined by tyrosine
hydroxylase (TH) immunostaining coupled with unbiased stereology.
Neuroprotective pathways were identified by RNA-seq analysis.
Results: The HPPE treatment significantly reduced Aβ deposits,
microgliosis, and attenuated the progressive loss of cortical TH afferents
resulting in significant improvement in cognitive performance of the
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APP/PS1 mice compared to vehicle treated controls. Accordingly,
genetic ablation of Bach1 in APP/PS1 mice also attenuated cognitive
impairment. Functional genomics analysis demonstrated that the
neuroprotective effects of Bach1 inhibition was due to upregulation
of Bach1-targeted pathways including Nrf2-dependent antioxidants
response element (ARE) and Nrf2-independent non-ARE genes.
Conclusion: Our findings suggest that pharmacologic inhibition and
genetic deletion of Bach1 attenuates progression of AD-like pathology
and that Bach1 inhibition is a promising therapeutic approach.
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A novel isolation method for spontaneously
released extracellular vesicles from brain
tissue and its implications for stress-driven
brain pathology
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Background: Extracellular vesicles (EVs), including small EVs (sEVs),
exhibit great potential for the diagnosis and treatment of brain
disorders, representing an advantageous tool for precision medicine.
Thus, the collection and characterization of physiologically relevant
sEVs are of the utmost importance. However, standard brain EV
isolation approaches rely on tissue dissociation, which can contaminate
EV fractions and alter membrane composition [1,2]. Hence, to obtain
a more physiologically relevant small EV-enriched population we
developed a purification method.
Materials and Methods: To assess the quality and validate the new
purification method from mouse and human brain tissue, cryo-EM,
label-free proteomics, advanced flow cytometry, and ExoView analyses
were performed. Subsequently, the impact of pharmacological
manipulation and the effect of chronic stress on sEV biogenesis/
secretion was evaluated by a comprehensive battery of behavioral tests
and molecular analyses.
Results: Our findings reveal that the released method efficiently
obtained a sEVs-enriched population spontaneously released by mouse
and human brain tissue. Additionally, we were able to monitor the drugevoked inhibition or enhancement of sEVs secretion while chronic stress
induces the secretion of brain exosomes accompanied by memory loss
and mood deficits.
Discussion: The proteome of EVs yield of the release method (but not
the standard ones which include digestion of the tissue by papain) is
particularly enriched in membrane and extracellular region categories,
which may be related to the effect of papain on the composition of the
plasma membrane [1,2]. Moreover, the effect of stress on EVs suggests a
potential role of sEVs in the brain response to stress and related stressdriven brain pathology.
Conclusions: This novel isolation method constitutes a tool for detailed
“mapping” of physiologically relevant sEVs released directly from
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brain cells, which may enable the discovery and validation of brain
disease biomarkers and help identify cell-specific markers of brain EV
subpopulations and their physiological roles.
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Angiotensin system, aging, and Alzheimer's disease are tightly linked.
Of the brain angiotensin receptors, the subtype 2 receptor (AT2R) is
relatively less studied. Canonically, the AT2R functions through nitric
oxide release, and its activation has been linked to vasodilatation and
neurite outgrowth as well as anti-inflammation. How AT2R signals is not
known, however, an AT2R-interacting protein (ATIP) has been recently
described. Controversies exist on the link between ATIP and AT2R
functions. Here, we describe the development of the first non-antibodybased ultra-sensitive and specific quantitative mass spectrometry assay
for ATIP. Using a technique that permits targeted analysis of multiple
peptides across multiple samples in a single mass spectrometry
run, known as TOMAHAQ, we have identified specific human tryptic
peptides that permit quantification of ATIP abundance. We have used
this method to quantify ATIP in postmortem frontal cortex samples
of older adults (n= 60) with Alzheimer’s dementia (AD). We correlated
levels of ATIP to brain RAS receptors, and biomarkers of AD pathogenesis
including oxidative stress, inflammation, mitochondrial dysfunction as
well as amyloid-β and tau burden. Our results show that ATIP expression
(ANLKNPQIMYLEQELESLK sequence of ATIP) is positively correlated
with neuronal nitric oxide synthase (nNOS) (p = 0.009, r = 0.337).
Furthermore, expression of ATIP is negatively correlated with amyloid-β
load in several brain regions including hippocampus (p= 0.014, r=
-0.317), entorhinal cortex (p= 0.010, r= -0.331), frontal cortex (p= 0.023,
r= -0.294), and overall (p= 0.004, r= -0.365). These results highlight a
potential protective role for ATIP in Alzheimer’s disease.
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Background: The factors governing the progressive dysregulation of
the meningeal lymphatic system with aging and in Alzheimer’s disease
are poorly understood. Herein, we explore the role of apolipoprotein
E (apoE) as a modulator of meningeal lymphatic vasculature and test
the hypothesis that apoE4 leads to poor brain drainage by meningeal
lymphatics.
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Materials and Methods: We evaluated the morphology of lymphatic
vessels in dural whole mounts of age-matched wild type, APOE3, and
APOE4, female and male mice. We investigated the main cellular source
of Apoe mRNA transcripts in the murine meninges using RNAscope.
The levels of apoE in the meningeal dura were also assessed by western
blot in mice fed a control or PLX5622 diet for 4 weeks. Single-cell RNA
sequencing is being used to explore the transcriptomic signatures of
meningeal dural cells from mice of different groups.
Results: Lymphatic vessel length and diameter are increased in
10-month-old APOE4 male mice, when compared to their APOE3
counterparts. This is not detected in female mice. Dural Itgam+ myeloid
cells are the main source of Apoe mRNA transcripts, and a major
source of local apoE protein. We show that APOE4 expression and age
markedly affect the transcriptional signature of meningeal myeloid
cells, leading to an up-regulation of genes linked to increased cell
activation, lysosomal function, and antigen presentation.
Discussion: We describe a sex-dependent effect of APOE4 expression
on the meningeal lymphatic system. We also show that myeloid cells
contribute to the pool of meningeal apoE protein and the levels of
Apoe expression by these cells remains high regardless of age and sex.
Finally, we identify APOE isoform-, sex-, and age-specific meningeal
transcriptional signatures, especially in myeloid cells, accompanying
the remodeling of the brain-draining lymphatic system.
Conclusion: ApoE4 leads to an exacerbated meningeal myeloid cell
activation and aberrant meningeal lymphatic morphology in male mice.
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The aggregation and spread of α-synuclein (α-Syn) protein and related
neuronal toxicity are the key pathological features of Parkinson’s
disease (PD) and Lewy body dementia (LBD). Studies have shown
that pathological species of α-Syn and tau can spread in a prion-like
manner between neurons, although these two proteins have distinct
pathological roles and contribute to different neurodegenerative
diseases. It is reported that the low-density lipoprotein receptor-related
protein 1 (LRP1) regulates the spread of tau proteins; however, the
molecular regulatory mechanisms of α-Syn uptake and spread, and
whether it is also regulated by LRP1, remain poorly understood. Here we
established LRP1 knockout (LRP1-KO) human induced pluripotent stem
cells (iPSCs) isogenic lines using a CRISPR/Cas9 strategy and generated
iPSC-derived neurons (iPSNs) to test the role of LRP1 in α-Syn uptake.
We found that the uptake of both monomeric and oligomeric α-Syn
was significantly reduced in iPSNs with LRP1-KO compared with the WT
controls. The uptake of pre-formed fibrils (PFFs) α-Syn was also inhibited
in LRP1-KO iPSNs, albeit to a much lesser extent compared to α-Syn
monomers and oligomers. The blocking of lysine residues on α-Syn
effectively decreased the uptake of α-Syn in iPSNs and the N-terminus
of α-Syn was critical for LRP1-mediated α-Syn uptake. Lastly, we
constructed an adeno-associated viruses (AAV) to express human α-Syn
in neurons and visualize the α-Syn spread in mouse brains. We found
that the spreading of α-Syn was reduced in mouse brain with neuronal
Lrp1 deletion. Altogether, we identified LRP1 as a key regulator of α-Syn
neuronal uptake, as well as an important mediator of α-Syn spread in
the brain. Our study provides new knowledge on the physiological and
pathological role of LRP1 in α-Syn trafficking and pathology, offering
insight for the treatment of synucleinopathies.
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FDA-approved small molecule drugs inhibit
the interaction of apolipoprotein E with
amyloid-β and show evidence of improving
cognition in Alzheimer’s disease patients
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Background: Carrying the ε4 allele of the apolipoprotein E (APOE)
gene is the strongest risk factor for Alzheimer’s disease (AD) besides
age itself. Having one copy of APOE4 triples the risk for AD, whereas
being homozygous for APOE4 increases the risk by greater than 12-fold
[1]. As one potential mechanism, apoE, and especially apoE4, binds to
amyloid-β (Aβ) with high affinity and acts as a catalyst to accelerate Aβ
oligomer and fibril formation [2-5], increase their stability [6, 7], and
promote their neurotoxicity [8-10]. Thus, inhibiting this early step in the
amyloid cascade may thereby reduce or prevent neurodegeneration
and AD.
Methods: We developed a high-throughput screening assay to identify
inhibitors of the apoE4-Aβ interaction and used it to screen more than
3,000 compounds from small molecule drug repurposing libraries.
Changes in cognition (MMSE scores) and clinical diagnoses of National
Alzheimer’s Coordinating Center (NACC) participants were modeled
using time slopes and Cox proportional hazards, respectively, adjusted
for age and sex.
Results: We identified two FDA-approved drugs, imipramine and
olanzapine, as novel inhibitors of the apoE4-Aβ interaction [11]. We
confirmed that both drugs exhibited low neurotoxicity and blocked
apoE-induced intracellular Aβ aggregation, tau hyperphosphorylation,
and apoptosis in primary neuronal cultures. When taken by AD patients
for their normal clinical indications, imipramine or olanzapine use
was associated with improved cognition and increased incidence of
receiving a better clinical diagnosis, especially among APOE4 carriers,
relative to all other antidepressant or antipsychotic medications.
Conclusions: The critical test of any proposed AD mechanism is whether
it leads to effective treatments. Our screening approach identified
imipramine and olanzapine, which have no structural, functional, or
clinical similarities other than their shared ability to inhibit the apoE4-Aβ
interaction, both of which showed evidence of improving AD cognition.
These findings validate an apoE-centric approach to developing new
AD therapeutics.
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Neurotoxicity in Frontotemporal Dementia 3 is
caused by Altered Microglia Metabolism and
Inflammatory Profile
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Frontotemporal dementia related to chromosome 3 (FTD3) is a rare subform of FTD, caused by a point mutation in the Charged Multivesicular
Body Protein 2B (CHMP2B). This mutation causes neuronal phenotypes,
such as mitochondrial deficiencies, accompanied by metabolic
changes and interrupted endosomal-lysosomal fusion. However, the
contribution of glial cells to FTD3 pathogenesis has until recently been
rather unexplored. Since gliosis has been observed in FTD3 patient
brains we sought out to investigate the role of microglia in FTD3,
implementing human induced pluripotent stem cells (hiPSC) with
either a heterozygous or homozygous CHMP2B mutation, introduced
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into a healthy control hiPSC line via CRISPR-Cas9 precision gene
editing. These hiPSC were differentiated into microglia, to evaluate
the pro-inflammatory profile and metabolic state. Moreover, hiPSCderived neurons have been cultured with conditioned microglia
media to investigate disease specific interactions between the two cell
populations. Interestingly, we identified two divergent inflammatory
microglial phenotypes resulting from the underlying mutations,
indicated by a severe pro-inflammatory profile in CHMP2B homozygous
FTD3 microglia, and an “unresponsive” CHMP2B heterozygous FTD3
microglial state. These findings correlate with our observations of
increased phagocytotic activity in CHMP2B homozygous FTD3, and
impaired protein degradation in CHMP2B heterozygous microglia.
Metabolic mapping revealed a metabolic reprogramming of the
CHMP2B heterozygous FTD3 microglia, favoring glycolysis, and
a compensatory up-regulation in glutamine metabolism in the
CHMP2B homozygous microglia. Intriguingly, conditioned CHMP2B
homozygous FTD3 microglia media displayed neurotoxic effects,
which was not evident for the heterozygous microglia. Strikingly, IFN-γ
treatment initiated an immune boost of the CHMP2B heterozygous
FTD3 microglia, that promoted neural growth. Our findings indicate
that the microglial profile, activity and behavior is highly dependent on
the status of the CHMP2B mutation. We propose that the heterozygous
state of the mutation in FTD3 patients could potentially be exploited
in form of immune-boosting intervention strategies to counteract
neurodegeneration.
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Contraction of brain pericytes in response
to Islet Amyloid PolyPeptide is reversed by
pramlintide
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Background: The islet amyloid polypeptide (IAPP), a pancreas-produced
peptide, is beneficial in its monomeric form. However, IAPP aggregates,
related to type 2 diabetes, are toxic both for the pancreas and brain.
In the latter, IAPP is often found in vessels, where it is highly toxic for
pericytes, contractile cells that regulate capillary blood flow. The aim of
this study is to assess whether IAPP oligomers alter the morphology/
contractility of pericytes using an in vitro brain vasculature model and
evaluate the association between IAPP and capillary contraction in
human brain tissue.
Materials and Methods: Human brain pericytes were co-cultured with
human cerebral microvascular endothelial cells on an extracellular
matrix, forming capillary-like structures (CLS). The CLS were stimulated
with oligomeric IAPP (oIAPP), sphingosine-1-phosphate (S1P), a ROCKinhibitor (Y27632), a myosin inhibitor (blebbistatin), an IAPP receptor
agonist (pramlintide), and an IAPP receptor antagonist (AC187).
The proportion of round pericytes per CLS was quantified with
ImageJ. Cell death was evaluated with trypan blue staining. Laminin
immunostainings were performed in the hippocampus of individuals
with low/high levels of total IAPP, and capillary diameters were
quantified.
Results: oIAPP increased the proportion of round pericytes per CLS,
while pericyte death was not significantly higher. S1P stimulation
increased, while Y27632 decreased, the proportion of round pericytes.
The inhibition of the IAPP receptor with AC187 only reverted IAPP
effects partially, and pramlintide alone did not affect the proportion
of round pericytes. The effect of oIAPP on pericytes was reverted by
pramlintide, Y27632, and blebbistatin. Hippocampal capillary diameter
was significantly lower in individuals with high levels of IAPP in the
brain.
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Conclusions: Our results suggest that oIAPP induces contraction of
brain pericytes and that pramlintide can reverse such contraction.
oIAPP may compromise cerebral blood flow and reduce oxygen supply,
eventually causing pericyte death and impairing the function of the
blood-brain barrier.
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Long-read RNA sequencing reveals new and
diverse genes and RNA isoforms expressed in
human brain
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Background: RNASeq is typically performed using short-read
sequencing technologies that, by nature, collapse all RNA isoforms
for a given gene into a single expression measurement—a major
oversimplification of the underlying biology. Collapsing all RNA
isoforms for a single gene severely limits our ability to characterize all
RNA isoforms and determine their individual functions. For example,
top Alzheimer’s disease genes average ~12 distinct RNA isoforms, but
we understand little about them. While heuristics to assemble short
reads into full transcripts exist, these methods are inherently inaccurate.
Long-read sequencing, however, can sequence entire RNA molecules,
allowing researchers to accurately quantify expression for the complete
set of RNA species, including de novo RNA isoforms. Here we sequenced
post-mortem human brain tissue with long-reads and aligned them to
the first telomere-to-telomere completed human reference genome
(CHM13) to identify and quantify new gene bodies and RNA isoforms.
Methods: We sequenced pre-frontal cortex tissue from five post-mortem
human brain samples using Oxford Nanopore Technologies long-read
sequencing (cDNA). Reads were aligned to CHM13 (minimap2), and
transcripts were quantified using Bambu.
Results: We discovered 202 new, high-confidence gene bodies having
five or more reads in at least three samples. We also found 622 highconfidence new RNA isoforms in known gene bodies, of which 66 are
from medically relevant genes. We identified 585 medically-relevant
genes expressing 2+ isoforms with 100+ reads (each) across all five
samples, including four APP isoforms, four SNCA isoforms, and three
MAPT isoforms.
Conclusions: Our results suggest long-reads combined with the
completed CHM13 human reference genome has the potential to reveal
exciting new biology relevant to human health and disease, including
new gene bodies and RNA isoforms that are overlooked with standard
approaches. These methods can provide a more complete picture of
the transcriptomic landscape of the human brain, with potential for
disease-relevant discoveries.
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Single cell transcriptomics of vascular cells
from App knock-in mice reveal increased
vascular tonus and activation of inflammatory
pathways
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Understanding blood brain barrier changes in Alzheimer’s diseases
(AD) is important to unravel the contribution of the vasculature to the
disease. Single cell RNA sequencing provides high resolution insight
into cell populations responsible for the pathophysiological response
of the vasculature. We have sequenced single cells obtained by a novel
method for isolation of the microvasculature from an App knock-in
mouse model of AD (AppNL-G-F), which exhibits severe Aβ plaque
accumulation in the brain as well as significant cognitive dysfunction.
37386 cells were sequenced and analyzed from the AD and WT
mice in total. In the present work we have focused on changes in
endothelial cells transcriptomics. Here, several pathways were altered.
Genes involved in vasomotor function were differentially expressed;
Vasoconstriction genes (Edn1, Myh9) were upregulated, and genes
involved in nitric oxide synthase function (Nostrin, KLF4, Mbd2) were
downregulated in AD mice. Moreover, the endothelium of AD mice
exhibited an increased expression of inflammatory genes including
C1qa, Ccl4, Tgfb2, and Cxcl12.
In summary, we provide high resolution single cell transcriptomics
specifically on the vascular niche from the AppNL-G-F mouse model
of Alzheimer’s disease. Results from differential analysis of the
endothelial cell portion suggest that the vasculature reacts to severe Aβ
accumulation with increased vascular tonus and increased inflammatory
response. This in turn can lower oxygen supply and decrease capillary
blood flow, which might contribute to further deterioration of the
clinical manifestations of AD, which warrants further investigation.
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Investigation of functional and structural
changes of retina in a murine model of
alzheimer’s disease

Chae-Eun Moon1,2, Kyusun Han1, Hae-Sol Shin1,3, Yejun
Cho1, Jun Ki Lee1, Hyun Jin Kim1, Hong Kyung Kim1,3, Suk Ho
Byeon1,2, Kyoung Yul Seo1,3, Hyung Keun Lee1, Yong Woo Ji1,4
Institute of Vision Research, Department of Ophthalmology, Yonsei University College of
Medicine, Seoul, Korea, 2Brain Korea 21 PLUS Project for Medical Science, Yonsei University
College of Medicine, Seoul, Korea, 3Korea Mouse Sensory Phenotyping Center, Yonsei
University College of Medicine, Seoul, Korea, 4Department of Ophthalmology, Yongin
Severance Hospital, Yonsei University College of Medicine, Seoul, Korea
1

Background: Recent clinical studies of Alzheimer’s disease (AD) have
focused on developing retinal imaging as the retina is the only part
of the central nervous system that can be imaged noninvasively using
optical methods. However, the detailed underlying mechanism on
retinal abnormalities in AD remain elusive. We aimed to investigate
functional and structural changes of the retina in the early and late
phase using a murine AD model overexpressing beta amyloid (Aβ)
known to exhibit neurologic symptoms with age.
Materials and Methods: Full-field electroretinogram (ERG) was
conducted at 3, 6, and 9 months of age to characterize retinal function
in the 5xFAD and wild type (WT) mice (n=4/group). Subsequent
examinations were performed on structural changes of the retina

using optical coherence tomography (OCT). After OCT imaging, eyeball
sections underwent immunohistochemical staining using Aβ-specific
antibodies.
Results: ERG showed the amplitude of both a- and b-wave, especially
in scotopic condition, was significantly declined with ages in AD mice.
OCT analysis indicated that the retinal nerve fiber layer was thinner in
5xFAD at 3, 6, and 9 months of age than those in WT littermates but
the inner plexiform layer was thicker. Immunohistochemical staining
showed Aβ deposition and reactive gliosis in the retina including the
ciliary body in AD mice, worsening over time.
Discussion: The present study demonstrated that the Aβ accumulates
in the retina of AD mice and the ocular pathologies occurs in the
inner retina at the early ages, progressing to the outer retina with age.
Therefore, the retina harbors the earliest AD-specific signs functionally
as well as structurally detectable. Further studies are required to validate
clinically this retinal biomarker for early AD diagnosis.
Conclusion: It provides insight into retinal changes associated with
early phase of AD and contributes to understanding mechanism of
visual abnormalities in patients with AD.
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Phospholipase D3 deficiency compromises
mitochondrial DNA degradation leading to
lysosomal dysfunction and membrane lipid
alterations
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Background: Phospholipase D3 (PLD3) is a single-pass type II membrane
protein that is majorly localized to late endosomes/lysosomes (LE/Lys)
where it functions as a 5'-3' exonuclease that degrades ssDNA. Whereas
PLD3 has been identified as risk factor for late-onset Alzheimer’s disease
(LOAD), knockout studies have resulted in conflicting data regarding its
impact on the amyloid precursor protein metabolism. Moreover, the
substrates for PLD3 in LE/Lys remain unexplored.
Materials and Methods: CRISPR/Cas9 gene editing was used to
generate PLD3 knockout (KO) SH-SY5Y cells that were subsequently
stably rescued with wild-type PLD3 and coding-variants (M6R &
V232M). All cell lines were evaluated for morphological and functional
alterations of the LE/Lys compartment, including lipid profiling and
analysis of the nucleotide content of LE/Lys magnetically isolated from
the different cell lines. We optimized a PLD3 activity assay and analyzed
the LE/Lys nucleotide content as a means to identify PLD3 substrates.
Results: We report that a PLD3 KO and LOAD-associated risk variants
lead to a significant lysosomal pathology, comprising an increase in
the size of LE/Lys, more LAMP1 immunoreactivity, a reduced catabolic
activity, an increased propensity for leakage and a marked increase in
cholesterol content and in storage lipids. At the ultrastructural level, this
is accompanied with the appearance of multilamellar bodies, sometimes
including mitochondrial remnants. This is suggestive for a defective
mitophagy, which we confirm using mKeima assays. Furthermore, we
provide support for a role of PLD3 in the homeostatic degradation of
mtDNA. We argue that when PLD3’s role is compromised, this leads to a
build-up of the lysosomal nucleotide content, impacting on the normal
functioning of LE/Lys.
Conclusion: Collectively, our findings subscribe a key role for PLD3
exonuclease activity in lysosomal homeostasis. Its dysfunction, as occurs
in LOAD, leads to the co-occurrence of lysosomal and mitochondrial
defects.
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The blood-brain barrier (BBB) is a protective physiological barrier that
is often disrupted during many central nervous system (CNS) diseases.
Deterioration in neuroprotective BBB function plays a major role in the
pathogenesis of disease since the BBB dynamically responds to many
events associated with flow disturbances. Emerging evidence strongly
suggest that BBB dysfunction can also lead to secondary neurological
damage in non-CNS diseases such as atrial fibrillation (AF) by increasing
the risk of developing dementia and worsening stroke outcomes.
However, the underlying mechanisms are poorly understood. Although
widely used, animal models of AF can only mimic a specific aspect of
human AF and are not suitable for direct investigation of AF-induced
effects on the BBB. Therefore, alternative, humanised models that
can mimic the pathophysiology of cerebral blood flow changes due
to abnormal heart rhythm are essential. Here we present current
challenges in developing such a model and propose a novel and
innovative method to establish a humanised model to determine AFinduced changes on the brain vasculature. The new model has the
capacity to accept and translate complex waveform patterns derived
from echocardiogram (ECG) recordings from AF patients. It is therefore
able to simulate arrhythmia to induce intravascular pressure changes in
cerebral blood vessels and provide a platform to determine the effects
on the BBB. Once fully established, the humanised model will lead to
improved understanding of the role of the BBB during AF and help
transform future drug development efforts.
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blood-brain barrier precede amyloid beta
deposition in the 5×FAD mouse model
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Background: Alzheimer’s disease (AD) is characterized by cerebral
amyloid-β accumulation and progressive decline in cognitive function.
Altered brain metabolism arise in the predromal AD, suggesting an
important metabolic component of early AD pathology. In addition,
extant studies suggest that impairment of the blood-brain barrier
(BBB) is involved in the pathogenesis of AD. By the time AD is clinically
diagnosed, significant neuronal loss has already occurred and becomes
irreversible. Therefore, the sensitive biomarkers reflecting early
functional changes before neuronal loss are critical for developing
effective intervention.
Materials and Methods: 3-month-old 5×FAD mice were examined
using following magnetic resonance imaging (MRI) measures, including
water extraction with phase-contrast arterial spin tagging (WEPCAST)
to assess the BBB integrity, T2 relaxation under spin tagging (TRUST)
and phase contrast (PC) to assess cerebral metabolic rate of oxygen
(CMRO2), and creatine chemical exchange saturation transfer (CrCEST)
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to detect cerebral pH changes on a Bruker 11.7T scanner.
Results: We found breakdown in the BBB permeability to water,
indicated by increased permeability surface area product and water
extraction fraction in premanifest 5×FAD mice. Moreover, decreased
global oxygen extraction fraction, unit-mass CMRO2 and total CMRO2
was manifested in these young 5×FAD mice, together with a relatively
intact vascular function and lack of neurodegeneration at this age. In the
CrCEST study, the pH value was significantly lower in the hippocampus
of 3-month-old 5×FAD mice than that in the age- and gender-matched
controls. No cognitive impairment and significant amyloid-β deposition
were detectable in the 5×FAD mice at this age. Discussion and
Conclusions: Our findings suggest that altered cerebral metabolism and
compromised BBB permeability occur prior to brain hypoperfusion and
cognitive decline in AD mice. Further validation of these MRI measures
in other AD models and human subjects will benefit early diagnosis and
facilitate effective therapeutic development for AD.
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TDP-43 represses cryptic exons in TFIIH
components to regulate epigenetic
remodeling at neuronal enhancers
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Programmed DNA damage, unlike random toxic DNA damage, occurs
at planned sites in the genome and plays essential roles in cellular
physiology. In neurons, programmed DNA damage at promoters can
activate gene expression in response to synaptic activity. We recently
discovered that widespread programmed DNA damage occurs at
neuronal enhancers, likely playing key roles through regulating
active DNA demethylation. Defects in DNA repair and active DNA
demethylation have been observed in neurodegenerative diseases
including frontotemporal dementia (FTD), Alzheimer’s disease,
and age-related cognitive dysfunction, yet their contribution to
neurodegeneration remains unclear. To measure repair of programmed
DNA damage in neurons, we performed synthesis-associated repair
sequencing (SAR-seq), which detects recurrent DNA repair genomewide by incorporating a nucleotide analog to capture sites of DNA
repair. We used human induced pluripotent stem cell-derived neurons
(i3Neurons) and CRISPR interference (CRISPRi) to knock down TDP43, a hallmark in FTD and age-related neurodegeneration. In TDP43knockdown (KD) i3Neurons, we observed substantial reduction of
SAR-seq intensity, suggesting that TDP-43 is required for DNA break/
repair in neurons. TDP-43 is a splicing repressor that prevents cryptic
exons, repressed intronic sequences, from inclusion into mature RNA
transcripts. We performed RNA-seq in TDP-43 KD i3Neurons and found
100s of destabilized transcripts with cryptic exons. We determined that
two of the destabilized genes are essential for neuron survival and
belong to the TFIIH complex, which regulates transcription. We inhibited
TFIIH and observed reduced SAR-seq intensity, suggesting that TFIIH
acts upstream of active demethylation. Furthermore, we found that
TDP-43 KD i3Neurons display reduced transcription, suggesting that
loss of active demethylation and programmed DNA repair upon TDP-43
KD may arise from a loss of transcription. These data are consistent with
a model where TDP-43 regulates programmed DNA damage in neurons
through splicing repression of TFIIH components and suggests a novel
mechanism between TDP-43 and DNA repair.
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Blood-brain barrier leakage in cerebral
amyloid angiopathy
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Background: Mechanisms underlying hemorrhagic lesion formation in
cerebral amyloid angiopathy (CAA) remain incompletely understood.
Pre-clinical studies suggest that vessel wall breakdown may be part
of a vicious cycle, including amyloid-beta accumulation, vascular
dysfunction, impaired perivascular clearance, and vascular remodeling,
eventually resulting in vessel rupture. Our aim is to establish whether
BBB leakage, as a marker of vessel wall breakdown in CAA, is associated
with hemorrhagic brain injury in CAA.
Materials and methods: In this prospective cross-sectional study,
we aim to include 25 participants with probable CAA without prior
intracerebral hemorrhage from the ongoing FOCAS natural history
study, and 20 age- and sex matched non-neurological control cases.
We are performing a 3 Tesla MRI scan, neuropsychological assessment,
blood withdrawal and blood pressure measurement. Parenchymal BBB
leakage severity and location are determined on gadolinium-enhanced
T1-weighted DCE-MRI[1]. Leptomeningeal BBB leakage is assessed
on heavily T2-weighted post-contrast FLAIR images[2]. Associations
between BBB leakage and cerebral microbleed burden and cortical
superficial siderosis will be investigated.
Results: In the first two participants with probable CAA (man of 63
years and woman of 78 years) we found BBB leakage rates (Ki) of 6.7
and 9.4*10-6 min-1 in the cortex, and BBB leakage rates of 3.3 and
8.2*10-6 min-1 in the white matter. In one of these patients we found
a focus of leptomeningeal BBB leakage in the occipital lobe. No control
participants have been scanned yet.
Discussion: Based on the current sample size of n=2 it is not possible
to determine whether BBB leakage is associated with CAA and
hemorrhagic brain pathology. We expect that by the end of summer
2022 we will have scanned n=10 probable CAA patients and n=10
control participants.
Conclusion: Our preliminary results suggest that it is possible to
evaluate BBB leakage in CAA patients with DCE-MRI and post-contrast
FLAIR MRI.
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Background: Cerebral small vessel disease (SVD) is the major vascular
contributor to cognitive decline leading to vascular dementia. CADASIL
(Cerebral Autosomal Dominant Arteriopathy with Subcortical Infarcts
and Leukoencephalopathy), is the leading heritable SVD caused by
mutations in the NOTCH3 gene that is predominantly expressed
in vascular smooth muscle cells (VSMCs) and pericytes. Aberrant
NOTCH3 extracellular domain (NOTCH3 ECD) deposit around VSMC
is the diagnostic hallmark of CADASIL. Autophagy, a key cellular selfdegradative process important for maintaining proteostasis, is impaired
in most neurodegenerative diseases. Our aim is to elucidate how
autophagy impacts the CADASIL pathology and progression caused

by NOTCH3 mutation by using CADASIL mouse models with impaired
autophagy.
Methods: CADASIL mice are crossed with autophagy-deficient mice
of various promoters using Cre-loxP system to investigate the role of
autophagy in the onset and progression of CADASIL. The workflow
includes immunohistochemistry analysis of mouse brain slices and
retina wholemounts, measurement of circulating NOTCH3 ECD in
serum using ELISA, as well as cerebral vessel isolation and purification
for subsequent studies.
Results: The presence of purified cerebral small vessels was confirmed
using immunofluorescence (IF) and Western blot staining with various
vasculature and neuronal markers. In the Atg7f/f;CaMK II-Cre mouse
model, p62 aggregation was observed by IF staining and Western blot.
The circulating concentration of NOTCH3 ECD in the serum of CADASIL
mouse model is higher than in the control mouse. We discovered that
NOTCH3 ECD aggregates around cerebral small vessels in the CADASIL
mouse model using mouse brain sections and purified microvessels.
Conclusions: The protocol we used to isolate cerebral small vessels
allows us to perform proteomic and transcriptomic analysis using
various CADASIL mouse models with impaired autophagy. Further
studies will shed light on how the autophagic system functions in
CADASIL disease.

PP68

Insights into the mechanisms and factors
initiating pathologic consequences in
microvessels after neural injury
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Background: Dysfunction of the endothelium lining of blood
vessels is a hallmark characteristic of various types of neural injury
and neuroinflammatory disorders and is typically characterized
by endothelial cell (EC) activation, loss of endothelium integrity of
the blood-spinal cord-barrier (BSCB), and enhanced inflammation.
However, the entire spectrum of pathologic consequences that arise
from EC dysfunction, as well as the mediators of these consequences,
lack a complete understanding.
Materials and Methods: The mouse models of spinal cord injury (SCI)
and multiple sclerosis (MS) were used in the study. The transendothelial
FITC-dextran permeability analysis and transendothelial electrical
resistance measurements (TEER) were used to quantify endothelial
barrier integrity.
Results: We demonstrated that IgG opsonization of myelin debris is
required for its effective engulfment by endothelial cells and that the
autophagy-lysosome pathway is crucial for degradation of engulfed
myelin debris. We further showed that endothelial cells exert critical
functions beyond myelin clearance to promote progression of
demyelination disorders by regulating neuroinflammation, pathologic
angiogenesis and fibrosis in both SCI and MS. Furthermore, we found the
downregulation of gene expression associated with endothelial BSCB
cell-to-cell junctions. We further explored the role of myelin debris as a
crucial neural lesion related factor that directly participates in induction
of BSCB disruption in the acute injured spinal cord. We showed that
myelin debris engulfment not only significantly decreases VE-cadherin
protein levels in ECs but also disrupts another key junctional protein
(ZO-2) in ECs. We also assessed the permeability of myelin debris-laden
ECs (Mye-ECs) and found that Mye-ECs have a significantly decreased
barrier integrity, and significantly lower TEER readings.
Conclusions: These results suggest that myelin debris can act as a
pathological mediator in ECs after neural injury. Therefore, targeting
myelin debris engulfment by ECs may represent a novel therapeutic
approach for neural injury.
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Single cell sequencing-based exploration
of microglia subpopulations in accelerated
aging mice
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Department of Psychiatry and Psychotherapy, University Medical Center, Mainz, Germany,
Institute for Immunology, University Medical Center, Johannes Gutenberg-Universität,
Mainz, Germany
1
2

Normal aging is defined as the accumulation of changes over time. An
accelerated aging process can lead to defects and even diseases such
as dementia. Worldwide, 10.9% of people over the age of 65 suffer from
dementia, primarily due to Alzheimer's disease (AD). While familial AD is
clearly evoked by mutations in a certain number of genes, the cause of
sporadic AD is still enigmatic [1]. However, aging is a predominant risk
factor and inflammation caused by chronic stimulation of the immune
system has been shown to play a pivotal role in AD. Especially, distinct
microglia subpopulations may be crucial in pathogenesis, as they can
have beneficial but also detrimental effects regarding AD.
Senescence Accelerated Mouse-Prone 8 (SAMP8) [2] mice were
subjected to various motor tests and visually monitored to assess an
age-related frailty index. 3-month-old SAMP8 mice showed only a
limited amount of decline as compared to the control, Senescence
Accelerated Mouse-Restrained 1 (SAMR1). Older, 10-month-old mice
revealed severe motor deterioration and low vitality. Henceforth,
frontal brain of young and old SAMP8 and SAMR1 mice was subjected
to single-cell sequencing.
We successfully applied the Adult Brain Dissociation Kit (Miltenyi Biotec)
to dissociate parenchymal tissue and removed contaminants such as
myelin debris and red blood cells while maintaining cell viability above
87% using a trehalose treatment modified from [3]. The high viability
enabled successful generation of cDNA libraries from approximately
10,000 cells per brain. This allowed an accurate resolution of even
smaller cell subpopulations.
Ultimately, this study will provide insight in age-related changes in
cellular composition of the murine brain and will indicate if accelerated
aging parallels AD in terms of microglial and other cell subpopulations.
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Hippocampal transcriptomics reveal timedependent neurodegeneration-associated
immune signatures related to epileptogenesis
Claudia Espinosa-Garcia1,2, Asheebo Rojas1, Hailian Xiao2,
Young Lin2, Aditya Natu2, Alejandra Valdivia3, Raymond
Dingledine1, Srikant Rangaraju2
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Background: More than 50 million people worldwide suffer from
epilepsy–a chronic neurological disease characterized by recurrent
unprovoked seizures. Seizures result in neuroinflammation, a key factor
contributing to epileptogenesis. We hypothesize that a time course
study of hippocampal transcriptome profiles might identify new targets
that can be useful in the prevention and treatment of epilepsy.
Materials and Methods: We used the pilocarpine-induced status
epilepticus (SE) model to recapitulate characteristics of human temporal
lobe epilepsy. Cohorts of adult male rats (n=4) were euthanized at 1, 3, 7,
14 and 28 days post-SE, these timepoints correspond to the acute, latent,
and chronic phases of epileptogenesis. Hippocampal transcriptome
profiles were assessed using the nCounter Neuroinflammation Panel
(NanoString). Genes exhibiting log2(fold change) > 1 or log2(fold
change) < -1 with adjusted p-value < 0.05 were identified as significant.
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Results and discussion: Transcriptomic profiling identified distinct
time-dependent molecular signatures in the hippocampus that may be
related to epileptogenesis. Principal component analysis showed that
inflammatory signatures of acute (d1), latent (d3-7) and chronic (d1428) timepoints were distinct without a return to homeostatic conditions
at 28 days post-SE, indicative of a chronic inflammatory state. The acute
signature was enriched in pro-inflammatory immune and type II IFN
signaling genes while the latent signature showed a loss of neuronal
genes, which coincided with increased and sustained expression of
neurodegeneration-associated genes, including Grn, C3, Igf1, CD74
and NLRP3 inflammasome. Rats that experienced SE exhibited enlarged
lateral ventricles at 14-28 days post-SE consistent with progressive severe
neuronal loss. Moreover, microglial and astrocyte activation increased
over time and persisted up to 28 days post-SE. Conclusion: Together,
these data provide evidence of commonalities between delayed
neuroinflammation following SE and neurodegenerative diseases such
as Alzheimer’s disease. This study also identified complement C3 as a
potential mediator of neurodegeneration following SE that warrants
further investigation.
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Evidence of cerebellar TDP-43 loss of function
in FTLD-TDP

Sarah Pickles1, Tania Gendron1, Yuka Koike1, Mei Yue1, Yuping
Song1, Jennifer Kachergus1, J Shi1, Michael DeTure1, E.
Aubrey Thompson1, Björn Oskarsson1, Neill Graff-Radford1,
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Josephs2, Dennis Dickson1, Leonard Petrucelli1, Casey Cook1,
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Background: Neuronal and glial inclusions containing TDP-43,
accompanied by TDP-43 nuclear depletion, are a pathological hallmark
of Frontotemporal lobar degeneration with TDP-43 pathology (FTLDTDP), a neurodegenerative disease primarily affecting the frontal
and/or temporal cortices. [1]. The cerebellum has historically been
underappreciated in FTLD-TDP given the absence of TDP-43 inclusions
and significant neurodegeneration in this region. However, a growing
body of evidence suggests that the cerebellum contributes to
biochemical, cognitive, and behavioral changes in FTLD-TDP. Previous
studies discovered that TDP-43 suppresses the inclusion of cryptic
exons in numerous transcripts [2], including STMN2 [3, 4]. A truncated
variant of STMN2 (tSTMN2), generated by the aberrant inclusion of a
stop-codon containing cryptic exon, is detected in ALS/FTLD cases with
TDP-43 proteinopathy [3-5]. Intriguingly, tSTMN2 was also detected in
the cerebellum of some ALS/FTLD cases [5], suggesting a loss of TDP-43
splicing activity in this region.
Materials and methods: To evaluate cerebellar TDP-43 expression
and function in FTLD-TDP, we analyzed TDP-43 protein levels and the
splicing of STMN2, in 95 FTLD-TDP cases and 25 non-neurological
disease controls.
Results: Truncated STMN2 transcripts were elevated in the cerebellum
of FTLD-TDP cases. Soluble TDP-43 was decreased in the cerebellum of
FTLD-TDP cases but a concomitant increase in insoluble TDP-43 was not
seen. Additionally, lower cerebellar TDP-43 associated with a younger
age at disease onset.
Discussion: We provide evidence of TDP-43 loss of function in the
cerebellum of FTLD-TDP cases, highlighting that the consequences of
TDP-43 dysfunction may be more extensive than previously thought.
Higher levels of TDP-43 in the cerebellum associated with an older
age at disease onset, suggesting that maintaining TDP-43 levels in the
cerebellum may be protective.
Conclusions: Taken together, our findings suggest that a loss of TDP43 in the cerebellum is implicated in FTLD pathogenesis, supporting
further investigation into this underappreciated brain region.
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Transcriptomic changes in astrocytes and
fibroblasts from an App knock-in ADmouse
model (AppNLGF)
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Alzheimer disease (AD) exhibits aberrant protein aggregation in
the brain, but our understanding of the vascular response to these
aggregates is limited [1]. Amyloid Precursor Protein (App) knock-in
mice (AppNLGF) recapitulate several aspects of AD including amyloid
beta (Aβ) plaque formation, neuroinflammation and synaptic loss. We
investigated the potential vasculature impairment in this mouse model
by performing CD31 panning to isolate the vasculature recovering
several main vascular components. However, the pool of perivascular
fibroblasts (FB) and astrocytes were limited.
For the specific isolation of astrocytes, established microbeads-based
purifications will be used. However, no such isolation procedures are
established for FB cells. Thus, we have crossed App knock-in mice with
reporter mice [2] that specifically express eGFP in the FB cells (driven by
the promoter for pericyte-derived growth factor alpha receptor (Pdgfra)
[3]. Dissected brains were homogenized followed by single cell FACS
into a Smart-seq3 compatible lysis buffer. RNA was reverse transcribed
to cDNA, fragmented by the Tn5 transposase and finally sequenced
on an Illumina NextSeq2000. Cluster analysis, gene expression
comparisons and pathway analysis are ongoing.
Based on these results, validation of target genes will be performed
to find the molecular questions that drive brain vascular dysfunction
(ischemic damage [4], oxidative stress [5], cytokines [6], inflammasome,
etc.). We will use immunohistochemical staining and develop RNAscope probes to characterize the corresponding mRNA distribution
and compare the data with protein/mRNA distribution in brain sections
from control and AD patient brains to determine the molecular
underpinnings of vasculature changes in AD to discover possible
biomarkers and drug targets.
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Neuroinflammation mediates synaptic pruning
following traumatic brain injury
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Department of Neurology, Washington University In St. Louis, St. Louis, USA

1

Background: Both healthy aging and neuroinjury increase
neuroinflammatory processes in the brain. Neuroinflammatory
processes, moreover, induce synapse loss in aging and in Alzheimer’s and
related dementing diseases[1,2]. A direct connection between aging,
neuroinflammation, and structural outcome following traumatic brain
injury (TBI) could have important implications related to the increased
risk of dementia in TBI victims. We used genetic and pharmacological
manipulations to determine how structural and behavioral outcomes
are impacted by cellular and humoral neuroinflammation following TBI.
Materials and Methods: Adult (3-6 mo) and aged (12-24 mo) male
and female C57/BL/6J and C3KO[3] mice with impaired complement
activation received a focal brain injury (controlled cortical impact) or
sham procedure[4]. Microglia were depleted in a subset of mice using
a colony stimulating factor 1 receptor (CSF1R) inhibitor[5]. Tissue was
collected at 3, 7, and 30 days post-injury. Learning and memory was
assessed using the Morris Water Maze[6]. Synapses were analyzed using
SEQUIN[7,8].

Results: At all times post-injury, wild-type mice showed significant
loss of excitatory synapses in the ipsilateral cortex and hippocampus.
Pretreatment with a CSF1R inhibitor, however, largely prevented injuryinduced synapse loss. Genetic inhibition of complement activation
similarly protected synapses. C3KO animals, moreover, were protected
from neurobehavioral impairment relative to controls. We furthermore
assessed synapse loss as a predictor of functional outcome following
TBI. Lastly, we assessed the interaction between healthy aging and
neuroinflammation as determinants of trauma-induced synapse loss
and functional impairment.
Discussion: Inhibition of neuroinflammation mitigated traumainduced synaptopathy and behavioral deficits. Thus neuroinflammatory
mechanisms are key contributors to structural and functional outcome
following TBI. Synapse loss may represent a shared pathomechanism
connecting acute neuroinjury to long-term neurodegeneration. This is
being tested in ongoing studies.
Conclusions: These findings highlight the critical role of
neuroinflammation following TBI and suggest potential therapeutic
approaches to alleviating secondary injury and subsequent
neurodegeneration.
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Preclinical steps for improved compound
delivery in neurodegeneration using BP-EVs
nanocarriers
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Background: Compound delivery within the Central Nervous System
(CNS) is challenging due to the impermeable function of the blood
brain barrier. Usually, only a very small portion of the total plasma
circulating compound reaches strategic areas within the CNS. This fact
alters the normal efficiency of CNS-oriented compounds and is linked
to the requirement of using higher dosages with exacerbated undesired
effects. Extracellular vesicles (EVs) have proven unparallel ability to
improve compound delivery within the CNS [1]. However, reliable, safe
and highly available sources of EVs at low cost remain scarce [2].
Material and Methods: EVs from certain food industry by-products
were screened for the presence of nanocarrier-oriented EVs by
Transmission Electron Microscopy and Nanoparticle Tracking Analysis.
These vesicles were then characterized by systems biology technologies
including mass spectrometry proteomics and lipidomics [3]. Oral and
intravenous capacity to reach the central nervous system was evaluated
by in vivo fluorescent imaging in mice and toxicity was measured in vivo
and in vitro.
Results and Discussion: Our results indicate that BP-EVs show a
predominant exosome-like profile(s) in terms of size, structural features
and biochemical profile. Furthermore, these vesicles have ability to
reach the brain in vivo with signaling peaks that follow 4-24h postoral administration. BP-EVs also remain within CNS tissues beyond 24h
post-oral administration. Brain targeting capacity of BP-EVs increases
the bioavailability of these vesicles by ~25x compared to standard vias
of administration. Furthermore, preliminary results indicate that these
vesicles have excellent ability to accommodate therapeutic compounds
that have vastly shown low CNS bioavailability coupled to promising
therapeutic capacity in neurodegeneration.
Conclusions: Collectively, the findings discussed here demonstrate
that certain food-industry by-products are an excellent source of
nanocarrier oriented EVs for compound delivery within the CNS with
highly promising application in neurodegenerative conditions.
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Long-read isoform sequencing implicates
PSEN2 cryptic splicing in sporadic Alzheimer’s
disease
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Background: Pathogenic variants in presenilin-1 (PSEN1) and
presenilin-2 (PSEN2) cause early-onset Alzheimer’s disease (AD).
Sporadic AD shares the same hallmarks of pathology including amyloid
beta aggregates and tau neurofibrillary tangles. We hypothesized
that improper PSEN splicing in sporadic AD could generate aberrant
transcripts that act mechanistically in a manner similar to pathogenic
variants in these genes.
Methods: We used a probe-based pull-down strategy and leveraged
PacBio long-read isoform sequencing (Iso-Seq) to characterize tens of
thousands of complete PSEN1 and PSEN2 transcripts in the prefrontal
cortex of individuals with sporadic AD, early-onset AD (carrying PSEN1
and PSEN2 variants), and controls.
Results: We found that sporadic AD samples had significant enrichment
in a human-specific cryptic exon in intron 9 of PSEN2: 11.8% of fulllength reads in sporadic AD samples relative to 1.9% of controls
(p=0.002) and 3.4% of PSEN variant carriers (p=0.005) as well as a 77bp
intron retention product prior to PSEN2 exon 6 (6.6% of sporadic AD
reads versus 0.8% of controls; p=0.005). Conversely, PSEN1 splicing
patterns were no different between sporadic AD, familial AD and
controls. An independent cerebellum RNA-seq dataset of ~80 AD
cases and ~80 controls revealed a significant increase in cryptic exon
9B inclusion in sporadic AD (17.4%) versus controls (9.8%; p<0.0001)
as well as increased alternative splice products at exon 6 in AD (4.4%)
versus control (2.5%; p=0.045). Exon 9B was also significantly elevated
in AD relative to controls in a set of parietal lobe tissue samples (p=0.02).
We found evidence of allele-specific expression in PSEN2 variant carriers
and common RNA editing events within PSEN2.
Discussion: Cryptic splicing in PSEN2 could adversely impact its
function, especially given its role in microglia biology.
Conclusions: Our findings demonstrate that transcript differences in
PSEN2 may play a role in sporadic AD, and reveal novel therapeutic
targets for AD.
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Gut microbiome perturbations alter astrocyte
phenotypes in the APPPS1-21 mouse model of
amyloidosis
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Background: The gut microbiome (GMB) has been implicated in
numerous disease etiologies, including Alzheimer’s disease (AD).
Previous studies show that antibiotic-mediated (abx) alteration of the
gut microbiome (GMB) results in a reduction of amyloid beta plaques
(Aβ) and a change in microglial phenotype in male APPPS1-21 mice [1,
2]. However, the effect of GMB perturbation on astrocyte phenotypes
in the context of amyloidosis has not been examined. Herein, we have
investigated the effect of GMB manipulation on astrocyte phenotypes
in APPPS1-21 mice, a well-studied mouse model of amyloidosis.
Materials and methods: To study the GMB’s role in regulating
astrocyte phenotypes, we treated APPPS1-21 male and female
mice with a previously established abx cocktail or vehicle control
and quantified GFAP+ astrocytes, plaque-associated-astrocytes
(PAA), and PAA morphological parameters using a combination of
immunohistochemistry, widefield imaging, and confocal imaging.
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Additionally, we have also studied the same astrocyte phenotypes
in separate cohorts from the University of Chicago, which include
APPPS1-21 abx-treated mice that were given fecal matter transplants
(FMT) from untreated donor APPPS1-21 mice [2]. Lastly, we studied
astrocyte phenotypes in a cohort of APPPS1-21 male mice raised in
germ-free raised or specific pathogen free (SPF) environments.
Results: We observed that treatment of male but not female APPPS1-21
mice with broad-spectrum abx leading to GMB perturbation reduces Aβ
plaques, GFAP+ astrocytes, and PAAs. Additionally, we found that PAAs
in abx-treated male APPPS1-21 mice exhibit an altered morphology.
These phenotypes were restored in abx-treated mice that were
subjected to FMT from APPPS1-21 male donor mice. Finally, we found
that APPPS1-21 male mice raised in germ-free (GF) conditions have
similar astrocyte phenotypes compared to abx-treated mice.
Conclusion: Our results indicate that the GMB plays an important role
in controlling reactive astrocyte induction, morphology, and astrocyte
recruitment to Aβ plaques.
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Deep quantitative proteomics analysis of the
brain vasculature in Alzheimer’s disease and
related tauopathies.
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Background: Dysfunction of neurovascular unit represents a major
pathological hallmark of Alzheimer’s disease (AD) and age-related
cognitive impairment. Diminished blood flow and blood-brain barrier
breakdown have been linked to the accumulation of amyloid-β (Aβ)
peptide in brain parenchyma and cerebral blood vessels¹. Additionally,
cerebrovascular dysfunction has been observed in primary tauopathies,
including progressive supranuclear palsy (PSP) where amyloid
deposition is not present² ³. Despite the significance of brain vasculature
in maintaining the proper neuronal function, the proteomic profiles of
cerebrovasculature remain poorly characterized.
Methods: We isolated cerebrovasculature from frontal cortex of
individuals with AD, PSP, and controls (N=20-24 cases/diagnosis) using
density-mediated separation to purify blood vessels from parenchymal
components, followed by the multiplex tandem-mass-tag (TMT)
labeled mass spectrometry technique.
Results: The deep proteome of brain vasculature consisted of
9,853 proteins of which ~3,500 were differentially altered in AD
brains compared to controls. Co-expression network analysis of
cerebrovasculature resolved biologically diverse modules linked to
vascular cell types, including endothelial cells, pericytes, and smooth
muscle cells distinct from the bulk tissue proteome from the same
cases. Specific modules were highly correlated to Braak and/or CERAD
score, and clinical phenotypes. We replicated previously identified
dysregulation of extracellular matrix in AD⁴ with SMOC1 and MDK
showing significant increase in AD vasculature compared to PSP.
Discussion: Our comprehensive proteomic study of brain vasculature
identified disease-specific protein changes strongly associated with AD
or PSP suggesting distinct key protein of disease pathology in these
disorders. Importantly, many AD-specific modules were uniquely found
in brain vasculature and not present in bulk analysis highlighting the
utility of this approach to resolve the proteomes of less abundant brain
cells.
Conclusions: Our findings provide insights into disease-related
pathophysiology and are a promising source of vascular protein targets
for future AD biomarker and therapeutic studies.
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Transcriptional Profiling of Oxidative Stress in
Alzheimer’s Disease
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Background: Alzheimer’s disease is the most common form of
dementia; currently, there is no treatment for halting the disease
progression. Cerebral vascular dysfunction is an early, independent,
and additive predictor of cognitive decline. Blood-brain barrier (BBB)
disruption is detected in mild cognitive impairment and early-stage
AD and correlates with disease progression. Blood-brain barrier (BBB)
disruption leads to oxidative stress and correlates progression of
Alzheimer’s disease (AD). The blood coagulation factor fibrinogen
induces oxidative stress and microglia-mediated spine elimination
and cognitive impairment in AD mice. However, the transcriptomic
landscape of oxidative stress-producing cells in AD is unclear.
Methods: We recently developed Tox-seq for functional transcriptomic
characterization of oxidative stress-producing central nervous system
innate immune cells (Mendiola et al., Nat Immunol 2020). Here, we
performed Tox-seq to determine the transcriptomic atlas of oxidative
stress in a mouse model of AD.
Results: We identified a microglia subset, termed MgAD4, enriched in
oxidative stress production in 5XFAD mice with a core oxidative stress
gene signature. MgAD4 showed the highest expression for mouse and
human AD microglia signatures with reduced expression of homeostatic
markers. Comparison of oxidative stress signatures between 5XFAD, the
multiple sclerosis model experimental autoimmune encephalomyelitis
(EAE) and fibrin-induced myeloid cell activation, revealed fibrin-induced
signatures associated with oxidative stress production shared between
autoimmune and neurodegenerative diseases.
Conclusions: Overall, our current work provides a molecular atlas of
oxidative stress in AD and identifies potential convergent targets for
neuroprotective intervention.
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Single-Nucleus Chromatin Accessibility
Analysis and Machine Learning to Understand
the Role of Astrocytes in 4R-Tauopathies
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Background: Molecular pathomechanisms in 4R-tauopathies like
Progressive Supranuclear Palsy (PSP) and Corticobasal Degeneration
(CBD) remain insufficiently characterized at single-cell resolution.
Especially, characteristic astrocytic phospho-Tau (pTau) inclusion
phenotypes (tufted astrocytes in PSP, astrocytic plaques in CBD) are
associated with synapto- and neurodegeneration[1–3].
Methods: The Assay for Transposase-Accessible Chromatin using
sequencing was applied on frontal cortices of 4 PSP, 4 CBD and 5
control cases. Celltype-resolved risk variant enrichment was computed
with gchromVAR, cell-cell communication with CellChat. Transcription
factor (TF) motif enrichment in astrocytes was assessed by pseudotime
analysis, group-wise comparisons and a boosting-tree classifier, and
finally compared with external PSP bulkRNA-seq data[4]. TF signatures

resulted from multiple overlap analysis. Target genes were labelled
using immunofluorescence.
Results: Risk variants associated with PSP and FTD diagnosis were
enriched in peaks of astrocytes (n=4,425), exclusively, while astrocyteand microglia-driven signalling dominated in cellular immunity,
synaptic and cytoskeleton pathways. In pseudotime analysis, astrocytes
exhibited activation of immediate early response (IER) and homeostasis
TFs (e.g., FOS, JUN, TFEB) at the expense of early differentiation
candidates (e.g., LHX9, EMX2). Feature importance of a fitted boostingtree identified the relevance of IER-related TFs. Tauopathy signatures
confined with astrocytic pTau-correlated TF networks[3] comprised
JUN/FOS and TFEB among others. TF target dysregulation of MAP3K8
(PSP/CBD: up) and CTSD (PSP: down) were validated at the protein level.
Discussion: We integrated multimodal (epi-)genomic data to explore
complex pathomechanisms and identify disease-specific TF signatures
in 4R-tauopathies. Although microglia genetics are tightly linked with
an Alzheimer’s phenotype [5,6], here a major genetic risk is attributed
to astrocytes. TF signatures indicate neuropathological entities and
pathogenetically relevant pathways (acquired immunity, homeostasis).
Validation studies in larger cohorts, further assays and phenotypic
information are desirable.
Conclusion: In this 4R-tauopathy cohort astrocytes harbour high
genetic risks and contribute extensively to neuroinflammation and
protein degradation. Molecular pTau signatures reflect distinctive
pathomechanisms.
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The role of the complement system
in neovascular age-related macular
degeneration mediated retinal fibrosis
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Background: Macular fibrosis is the end-stage complication of
neovascular age-related macular degeneration (nAMD), the leading
cause of blindness in the elderly in developed countries. Around 45%
of nAMD develop macular fibrosis within 2 years leading to irreversible
vision loss. We previously reported higher plasma levels of complement
fragments C3a and C5a in nAMD patients with macular fibrosis(1). We
aim to understand the role of the complement system in retinal fibrosis.
Materials and Methods: RNAseq was conducted in a mouse model of
subretinal fibrosis developed by us(2). The expression of complement
C5b-9, C3a/C3aR and C5a/C5aR in fibrotic lesions was examined in
nAMD donors and the mouse model. Primary retinal pigment epithelial
(RPE) cells or bone marrow-derived macrophages (BMDMs) were treated
with C3a, C5a or TGF-β. Expression of E-Cadherin, αSMA, collagen-1 and
fibronectin or macrophage (CD11b, F4/80) markers was determined
by qPCR, Western blot and immunocytochemistry. The effect of the
complement pathway in subretinal fibrosis was examined using C3aR,
C5a/C5aR antagonists or a C5 neutralising antibody.
Results: Inflammation-related pathways including the complement &
coagulation cascades were enriched in subretinal fibrosis in the RNAseq
study. Immunofluorescence revealed strongly C5b-9 expression at
the lesion site. C3aR was detected in F4/80+ macrophages and C5aR
in RPE cells. TGF-β treatment upregulated the expression of αSMA in
both RPE and BMDMs. C3a but not C5a significantly upregulated the
expression of αSMA, fibronectin and collagen-1 in BMDMs. C5a but not
C3a increased αSMA and decreased E-Cadherin in RPE cells. Blocking C5
significantly reduced subretinal fibrosis, whereas blocking C3a or C5a/
C5aR only partially reduced retinal fibrosis.
Discussion/Conclusions: Complement activation contributes to the
development of retinal fibrosis through the induction of macrophageto-myofibroblast transition via the C3a/C3aR pathway and epithelialto-mesenchymal transition of RPE via C5a/C5aR pathway. Targeting
the complement system may be a novel approach to treating macular
fibrosis.
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Background: Lewy body disease (LBD), including Parkinson’s disease and
Lewy body dementia, is the second most common neurodegenerative
disease after Alzheimer’s disease. The neuropathological hallmark
of LBD is Lewy bodies mainly composed of aggregated α-synuclein
(α-SYN) proteins, which is encoded by SNCA gene. It was reported that
the triplication of SNCA gene can cause LBD within the same kindred,
suggesting that aberrant α-SYN expression is sufficient for parkinsonism
and highlighting the potential of generating LBD human models using
the induced pluripotent stem cells (iPSC) from patients with SNCA gene
triplication.
Materials and Methods: In this study, we used two iPSC lines from
LBD patients carrying SNCA triplication that were collected by Mayo
Clinic Neuroregeneration Lab. The iPSCs from healthy individuals
were used as controls. The iPSC lines were differentiated into cerebral
organoids and harvested after 8 weeks of culture. To characterize the
α-SYN pathology, we performed biochemical analysis measuring total
and phosphorylated α-SYN levels. We further fractionated the soluble
proteins using size exclusion chromatography to identify the size
distribution of α-SYN species. Finally, the single cell RNA sequencing
was performed to identify the molecular pathways related with α-SYN
pathogenesis in these organoids.
Results: We found significantly increased levels of total and
phosphorylated α-SYN in the cerebral organoids derived from SNCA
triplication iPSCs. The increased high-molecular-weight insoluble α-SYN
aggregates were also found in these organoids with SNCA triplication.
Additionally, ~45% of α-SYN species were existed at the size of 55
kDa which is consistent with the size distribution of α-SYN in human
brains. Finally, the single cell RNA sequencing confirmed significantly
higher SNCA gene levels in neuronal populations of SNCA triplication
organoids, but not in other cell types such as astrocytes.
Conclusions: These findings suggest the iPSC-derived cerebral
organoids from SNCA triplication patients can be a potential model for
human LBD.

PP82

Characterizing the cellular states mediating
Alzheimer’s Disease risk variants using singlecell omics

Ricardo D'oliveira Albanus1, Logan Brase1, Anjali Garg1, ShiFeng You1, Carolina Soriano-Tarraga1, Bruno Benitez2, Carlos
Cruchaga1, Celeste Karch1, Oscar Harari1
Department of Psychiatry, Washington University School of Medicine, St. Louis, USA,
Department of Neurology, Beth Israel Deaconess Medical Center, Boston, USA

1
2

Background: Genetics and molecular studies identified multiple genetic
loci associated with Alzheimer’s disease (AD) risk and progression.
However, the cell types and molecular pathways mediating these
effects are still poorly understood.
Methods: We analyzed single-nucleus transcriptomic profiles (snRNAseq) from the parietal cortex from the Knight ADRC and DIAN brain
banks[1] and public snRNA-seq and chromatin accessibility (snATACseq) profiles from prefrontal cortex[2] to study gene expression and
chromatin accessibility in genes under AD risk loci
Results: We jointly analyzed a total of ~294K high-quality nuclei and
identified six major cell populations ranging from 1.1% (endothelial) to
55.8% (oligodendrocytes) of all nuclei, as well as multiple transcriptional
states for each cell type. We performed differential cell proportion
analyses and identified multiple microglia and astrocyte expression
states enriched for carriers of AD-risk variants in TREM2, MS4A, and APP/
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PSEN1. Several known AD-risk genes were differentially expressed in at
least one cell type transcriptional state, including TMEM163, APP, and
BIN1 in microglia (fold-change range 2.15 to 19.00), indicating that these
genes are dynamically regulated during AD and are influenced by the
genetic background of AD risk variants in other genes. We used public
snRNA-seq data to replicate our differential expression results (dataset
agreement odds-ratio per cell type range 3.21 to 94.82, p-values 4.8e-11
to 0.02; Fisher’s ET). Using snATAC-seq data, we identified multiple celltype-specific enhancers harboring fine-mapped variants co-accessible
with differentially expressed genes, such as rs6733839-BIN1 (microglia)
and rs143080277-NCK2 (neurons).
Discussion: This work helps dissect the contributions of AD GWAS
variants to gene expression heterogeneity at the cellular level,
adding a layer of transcriptional subtype classification to distinguish
neurodegeneration signatures of neuroglia in AD. We highlight cell
types which do not necessarily have the highest expression levels for
AD-related genes but have significant differences among transcriptional
states likely contribute to mediating AD genetic risk.

PP83

Characterizing the transcriptional profile of
Pick’s Disease, a 3R Tauopathy
Nicole Tamvaka1,2, Alexandra Soto-Beasley1, Zachary
Quicksall3, Shanu Roemer1, Evan Udine1,2, Marka van
Blitterswijk1,2, Dennis Dickson1, Owen Ross1,2

Department of Neuroscience, Mayo Clinic, Jacksonville, USA, 2Neuroscience Graduate
Program, Mayo Clinic Graduate School of Biomedical Sciences, Jacksonville, USA,
3
Department of Quantitative Health Sciences, Mayo Clinic, Jacksonville, USA
1

Background: Pick’s Disease (PiD) is a rare neurodegenerative disorder
characterized by fulminant dementia, frontotemporal degeneration
and pathognomonic tau cytoplasmic inclusions known as Pick bodies.
PiD is a type of primary tauopathy along with Progressive Supranuclear
Palsy (PSP) and Corticobasal Degeneration (CBD). Tauopathies can be
further classified as 3-Repeat (3R; PiD), 4-Repeat (4R; PSP, CBD), and
3R+4R (Primary Age Related Tauopathy, PART; Alzheimer’s disease,
AD) based on the predominance of the tau isoform present in the
inclusions characterizing each disease. Due to disease rarity, PiD
remains significantly understudied and the causes that are driving the
preferential 3R tau accumulation in PiD remain unclear. Furthermore,
no study has characterized the transcriptomic profile of PiD, which is
imperative for gaining insight into disease-specific mechanisms.
Methods: Bulk RNA sequencing was performed in 28 PiD cases and 15
controls to identify changes in gene expression associated with PiD
pathology. Additionally, PacBio long-read RNA sequencing (IsoSeq) was
used in a subset of PiD cases and controls to explore isoform expression.
Results: We identified 7 significantly differentially expressed genes
between our groups (CCL2, SOCS3, SERPINA3, RNY1, U1, WIF1,
SNORA63) and used IsoSeq to determine which specific isoforms are
driving the observed effect. Interestingly, CCL2, SOCS3, and SERPINA3,
which are glial-specific genes involved in inflammation and immunity,
were shown to have significant positive correlation of expression in our
dataset, as well as significant overlap in upstream regulator analysis. This
is pointing to their potential common involvement in a pathway that
could either be modulating disease pathogenesis or is dysregulated
because of PiD pathology.
Discussion: We are further investigating the relationship between
CCL2, SOCS3, and SERPINA3 and incorporating this data in our analyses
of single-nuclei RNA Seq data and spatial transcriptomics data on the
same cases, to better define 3R tau-specific disease relevant pathways
and nominate molecular therapeutic targets.
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The Trk-PAM ACD856 improves mitochondrial
function and increase BDNF levels in primary
cortical neurons
Cristina Parrado1, Sanja Juric1, Märta Dahlström1, Johan
Sandin1,2, Pontus Forsell1,2

Alzecure Pharma AB, Huddinge, Sweden, 2Karolinska Institutet, Dept of Neurobiology,
Care sciences and society, div. of Neurogeriatrics, Solna, Sweden
1

Objectives: Although brain-derived neurotrophic factor (BDNF) [1]
and nerve growth factor (NGF) [2] were originally characterized based
upon their effects on neuronal cells, they are now also described to
have non-neuronal effects. BDNF and NGF have been shown to play
a role in conditions such as Alzheimer’s disease [3], inflammatory
disorders [4] [5] and depression[6], as well as controlling bioenergetics
[7]. ACD856 is a positive allosteric modulator (PAM) of the receptors
for NGF and BDNF, i.e. TrkA and TrkB, respectively. Binding of ACD856
led to increased phosphorylation of the receptors, increased release of
neurotransmitters, induction of long-term potentiation and improved
memory [8]. ACD856 was demonstrated to be well tolerated and to
have favorable pharmacokinetic profile in a clinical phase 1 study.
Aim: The aim was to study effects of ACD856 on mitochondrial function
and BDNF levels in cortical neurons.
Methods: Effects of BDNF or ACD856 on mitochondrial function was
investigated in cortical neurons with glutamine as the main energy
source. ATP levels and cellular permeability was used to measure effects
on bioenergetics. Effects on BDNF levels were studied by incubating
cortical neurons with ACD856 and analyzing BDNF by ELISA.
Results: ACD856 demonstrated a dose-dependent positive effect on
mitochondrial function as measured by an increase in ATP levels and a
decrease in cellular permeability, suggesting a general beneficial effect
on neuronal health. Furthermore, ACD856 could increase the levels of
BDNF in a dose-dependent manner.
Conclusion: ACD856 is a positive modulator of Trk-receptors with
beneficial effects on neuronal health. Surprisingly, the compound
also increased the levels of BDNF in cortical neurons, suggesting a
feed-forward effect of the compound on BDNF-TrkB signaling. Our
findings support that ACD856 may provide a neuroprotective effect by
improving mitochondrial function and increasing levels of BDNF. Our
findings suggest that ACD856 could have disease-modifying effects
besides the pro-cognitive effects.

PP85

Brainwide Genetic Sparse Labeling, Imaging
and Quantitative Analyses of Single-Neuron
Morphological Deficits in Mouse Models of
Neurodegenerative Diseases
Chang Park1, Daniel Lee1, Chris Choi1, Peter Langfelder1,
Amberlene De La Rocha1, Ming Yan1, X. William Yang1,2

Center for Neurobehavioral Genetics, Jane and Terry Semel Institute of Neuroscience and
Human Behavior; Dept. Psychiatry and Biobehavioral Science, David Geffen School of
Medicine, University of California, Los Angeles, Los Angeles, USA, 2Brain Research Institute,
University of California, Los Angeles, Los Angeles, USA
1

Background: The atrophy and loss of dendritic and axonal processes
in selective vulnerable neuronal populations is an early and common
pathological manifestation of neurodegenerative, neurodevelopmental
and neuropsychiatric disorders. It also serves as an important
preclinical and clinical readout for developing therapeutics. Despite
the importance of single-neuron morphologies in understanding
the mammalian brain and brain diseases, there is currently a lack of a
generalizable systems-biology approach to analyze brainwide singleneuron morphologies in genetically-defined mammalian neurons at
large-scale, from labeling and imaging to extraction and quantitative
analyses of morphological statistics.

Materials and Methods: We crossed a novel Cre-dependent genetic
sparse labeling MORF3 mice (Veldman et al., 2020, PMID: 32795398)
to mouse models of Huntington’s disease (mutant Huntingtin Q140
knockin) and Alzheimer’s disease (5xFAD) to sparsely and brightly label
the striatal medium spiny neurons (MSNs) and layer 5 cortical pyramidal
neurons, respectively.
Results: We applied automated tissue clearing and immunostaining
followed by light-sheet imaging of brain hemispheres or thick brain
sections to obtain datasets for MORF3-labeled neurons. We also
implemented a novel semi-automated digital reconstruction and
morphological analysis pipeline. We then applied the pipeline to
analyze hundreds of striatal MSNs in MORF3/Camk2a-CreER+ brains
in either Q140 or wildtype backgrounds. The reconstructed MSNs are
mapped to anatomically defined striatal subregions. Our study revealed
multiple MSN dendritic pathologies (e.g. dendric path length and
local dendritic bifurcation angles) that are selective to specific striatal
subregions and are accompanied by dendritic spine loss. Our ongoing
analyses include imaging and morphological analysis of MORF-labeled
cortical layer 5 neurons (MORF3/Etv1-CreER) and microglia (MORF3/
Cx3cr1-CreER) in wildtype and 5xFAD backgrounds.
Conclusions: Our study provides a novel systems biological approach
to study brainwide single-neuron morphologies in wildtype and
diseased brains, and provides proof-of-concept on the importance of
the large-scale and anatomically-delineated analyses of single-neuron
morphological defects in HD mice.

PP86

IL-33 deficiency accelerates diabetes-induced
retinal neuronal degeneration
Mei Chen1, Josy Augustine1, Sofia Pavlou1, Kevin Harkin1,
Alan Stitt1, Heping Xu1
Queens University Belfast, UK

1

Background: Diabetic retinopathy (DR) is a leading cause of blindness
in the working age population. During DR, retinal neurons and the
vasculature degenerate and it is recognized that the progressive
loss of the homeostatic role of the Müller cells plays a key role in this
pathology. Interleukin-33 (IL-33), an immunomodulatory cytokine, is
expressed predominately by Müller cells and plays a vital role in retinal
homeostasis. This study aimed to understand the role of IL-33 in Müller
cell in DR.
Materials and Methods: Diabetes was induced in wild-type (WT) and
IL-33-/- mice with intraperitoneal injection of streptozotocin (STZ).
Visual function was evaluated by electroretinography. Retinal neuronal
and vascular degeneration was examined by immunohistochemistry.
Müller cell activation was evaluated using qRT-PCR, immunocyto/
histochemistry and ELISA. Single cell RNAseq datasets from control
and diabetic mice were used to analyze Müller cell activation and IL-33
expression.
Results: WT and IL-33-/- mice developed equivalent levels of diabetes
following STZ injection. IL-33 expression was increased in Müller cells of
diabetic retina using scRNAseq, immunohistochemistry, and qRT-qPCR.
ERG a- and b-wave amplitudes, retinal neuronal thickness, and the
number of photoreceptors and ganglion cells were significantly lower in
IL-33-/- diabetic mice compared to WT diabetic counterparts. Diabetesinduced retinal vascular degeneration was comparable between WT
and IL-33-/- mice. The IL-33-/- diabetic retina expressed significantly
higher levels of Ccl2, Il1b, il6, Tnfα, GFAP and F4/80. Müller cells from IL33-/- mice expressed significantly lower levels of glutamine synthetase
(GS) and glutamate transporters (GLAST), as well as neurotrophic
growth factors Bdnf, Cntf, and Ngf under normal and high glucose
conditions.
Discussion/conclusions: Our results suggest that IL-33 is critical for
Müller cell glutamate metabolism and neurotrophic growth factor
production. Diabetes upregulates IL-33 expression in Müller cells to
maintain retinal homeostasis. Deletion of IL-33 accelerates Müller cell
malfunction and retinal neuronal degeneration in diabetes.
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Network analysis of mouse brain
proteomes resolves molecular and cellular
endophenotypes of aging and Aβ pathology

Srikant Rangaraju, Kyla Langdon1, Sruti Rayaprolu1, Ruth
Nelson1, Asiah McWhorter1, Hailian Xiao1, Duc Duong2,
Aditya Natu1, Ananthramanan Shantaraman2, Eric Dammer2,
Nicholas T Seyfried2, Srikant Rangaraju1
Department of Neurology, Emory University, Atlanta GA, USA, 2Department of Biochemistry,
Emory University, Atlanta GA, USA
1

Background: Human post-mortem brain ‘omics’ studies have identified
novel molecular mechanisms, cellular endophenotypes and potential
targets in Alzheimer’s disease (AD). The therapeutic/biomarker
pipeline to translate these findings to patients requires validation
and modulation in pre-clinical models of AD pathology; we used a
proteomic discovery approach identifying age/Aβ-pathology-related
changes in brain models.
Materials/Methods: Brain was collected: wild-type and 5xFAD mice,
aged 1.8, 3, 6, 10 and 14 months of age (equal males and females, total
N=86), and used for quantitative proteomics using tandem mass tag
mass spectrometry (TMT-MS). WeiGhted Coexpression Network Analysis
(WGCNA) of batch-adjusted brain proteomic data was performed to
identify modules of co-expressed proteins. We performed analyses of
enriched gene ontologies, brain cell type-specific markers, module-trait
relationships with age, sex and genotype as variables.
Results: We quantified >8,000 proteins across 86 brain samples.
Aβ, APP, APOE and TREM2 showed age-dependent increase with
pathological progression in 5xFAD mice. WGCNA identified 51 protein
modules, of which 23 showed age-dependent genotypeindependent
effects while 24 showed age- and genotype-dependent effects,
and only 1 module showed isolated genotype-dependent changes.
Microglial, metabolism and immune modules increased with age but
were exaggerated by Aβ pathology particularly beyond 6 months.
mRNA transcription/processing, protein translation, post-translational
modifications showed age-dependent decline independent of
genotype. Mitochondrial proteins, particularly ATP synthetic machinery,
showed a pronounced decline with age only in 5xFAD mice. Progressive
Aβ pathology increased microglial, astrocyte and endothelial proteins
while decreasing neuronal/synaptic proteins.
Conclusion: Proteomic analysis of mouse bulk brain tissues reveals
robust dysfunctions in mRNA metabolism, protein synthesis and
synaptic machinery with age, independent of Aβ pathology. Progressive
Aβ pathology accelerates age-related synaptic dysfunction and induces
mitochondrial dysfunction. Age-related microglial/ immune activation
is exaggerated by Aβ pathology.
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