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Progress toward understanding the pathogenesis of AD-
multiple pathways lead to AD/ADRD
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Alzheimer’s
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Sequen:

Over 75 risk loci and 20
genes (from the 75 loci)
for AD identified

Examples: BIN1, TREM?2,
CR1, PCALM, ADAM10,
ABCD4, PLGC2, ANAXS,
MEF2

Involved in immune,
neuronal/synaptic,
endocytosis, lysosome
and lipid metabolism

Common polygenic
variation increases risk
prediction (APOE+others)

Alzheimer’s Disease Sequencing Project
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» Characterize functional impact and neurobiological
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« Translate genetic findings into mechanistic insight
and therapies
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FunGen AD

ADSP Functional
Genomics Consortium

NIA Program Directors: Marilyn Miller, Alison Yao
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Towards a comprehensive characterization of AD genome

NIA Program Directors: Marilyn Miller, Alison Yao

2020 2021 2022

RFA-AG-21-006 .
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Role of endosomal/lysosomal alterations in AD/ADRD

TMEM 106B (FTD)
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Genome sequencing analysis identifies new loci
associated with Lewy body dementia and provides
insights into its genetic architecture

Common variants at 7p21 are associated with fronto-
temporal lobar degeneration with TDP-43 inclusions
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https://grants.nih.gov/grants/guide/notice-files/NOT-AG-21-034.html

TMEM106B fibrillation in aging and AD/ADRD pathogenesis

Article Article

Amyloid fibrilsin disease FTLD-TDP are Age-dependent formation of TMEM106B
composed of TMEM106B not TDP-43 amyloid filamentsin humanbrains
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All cryo-EM studies in AD/ADRD feature central contribution from the ADRC'’s
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Homotypic fibrillization of TMEM106B
across diverse neurodegenerative diseases
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Re-considering the role of protein aggregation in AD/ADRD

Aging, environlment genetics
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Role of aging in the pathogenesis of AD/ADRD
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Contribution of aging mechanisms to AD/ADRD pathogenesis

NIA Program Directors: Mack Mackiewicz, Amanda Dibattista, Austin Yang, Brad Wise, Paul Barrett, Lisa Opanasuck
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NIA workshop on Lipids in Brain Aging and AD/ADRD April 2021

\__’,.l NIA organizers: Amanda DiBattista, Paul Barrett, Brad Wise
Session | . . !‘)r?;iprr?al" What is the lipid composition of LDs, and
Lipid Droplets in Aging and AD/ADRD. more generally in the brain (particularly in
. 1 1 i i ?
Lance Johnson*, Maria loannou, Sarah Cohen, Ana myelin), with aging and disease’
Maria Cuervo, Tony Wyss-Coray :
apf' ;?,3',2?": What are the consequences of LD

Session |l
Myelin in Aging and AD/ADRD.

Robbie Brinton*, Doug Rosene, Xianlin Han, Vivek
Swarup, Kim Bruce

Protective?

accumulation in the aging brain? How
does lipid signaling, lipid metabolism, and
apoE change during brain aging and AD?

Session lll

APOE and Lipid Homeostasis in Aging and AD/ADRD.

Guojun Bu*, Ana Valencia-Olvera, Bill Rebeck, Chris
Ramsden, Dongming Cai, Fei Yin, Laila Abdullah,
Hussein Yassine

Biomarker . s

sandthe Could lipids represent a target for new

periphery  central or peripheral biomarkers of aging
or disease? Could the periphery be
leveraged to understand cognitive
outcomes?

\s;ﬁlﬁgt';’gmty What are the consequences of APOE

status and/or sex differences on
vulnerability to LD accumulation or lipid-

related dysfunction?
m) National Institute
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.
White Matter Associated Microglia (WAMSs) clear lipid-
rich degenerated myelin accumulating during aging

White Matter Associated Microglia (WAM)

Aging induces release of lipid-rich
myelin debris that accumulates.

Aging .
WAM Nodule | The protective WAM response depends
wiid rype g o= on TREM2, but not APOE, to clear it.

NS

scRMNA-seq

R WAM precedes DAM in AD mice, and
S both activate lipid metabolism genes.
' ¢ Degenerated
4 Myelin )
I_.Jf( Safaiyan et al., Neuron, 2021
=
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Role of environmental factors in the pathogenesis of AD/ADRD
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Understanding the Role of the Exposome in Brain Aging, AD and ADRD

NIA Program Directors: Brad Wise, Mackiewicz, Amanda Dibattista, Austin Yang, Paul Barrett, Lisa Opanashuk

RFA-AG-21-034

Infectious
etiology of
AD/ADRD

Neuro
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Microbiome
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What is the Exposome?

Understanding the Role of the Exposome in Brain Aging,
Alzheimer’s Disease (AD) and AD-Related Dementias Ecosystems Physical-Chemical
December 2-3, 2020 Food outlets, alcohol outlets Temperature/humidity

NIA- Lisa Opanashuck, Suzana Petanceska, Dallas Anderson, ~ Builtenvironmentand Electromagnetic fields

] ) urban land uses . .
Damali Martin Population density Ambient light

Plenary Lectures Walkability Odor and noise
«  Chirag Patel (Harvard Medical School): “Quantifying the Green/blue space Point, line sources, e.g,
Impact of Gene and Environment Interactions on Health and factories, pqrts _
Disease” Lifestyle Outdoor and indoor air
Physical activity qulluﬁonl biviti
* Peter James (Harvard Medical School/Harvard Pilgrim Health Sleep behavior ﬁ;g{fogf RSTHRISEy
Care Institute ): “Embedding Mobile Health and Deep Diet Pollen/mold/fungus
Learning into Prospective Cohort Studies to Study the Drug use Pesticides
Exposome” Smoking !
Aleohol use ragrance products

« Session 1: Translational Epidemiology Flame retardants (PBDEs)

Social Persistent organic pollutants

+ Session 2: Overview of NIH Initiatives: ABCD study, NIEHS S —— Plastic and plasticizers

Exposome/Exposure Programs and Resources, NASEM Inequality gocid co?tamina?ts

. , o Social capital oif contaminants

Environmental Neuroscience Workshop highlights Seicial rehwari Drinking water contamination
« Session 3: From Clinical Research to Molecular Mechanisms: Cultural norms Groundwater contamination

s . . . ) Cultural capital Surface water contamination

Environmental Epigenomics/Mechanisms of Transgenerational Psychological and mental stress Occupational exposures

Inheritance of Risk and Resilience” (part 1) and “Microbiome and

Lifestyle Factors” (part 2)

National Institute
on Aging

+ Session 4: The Impact of Air Pollution on the Etiology of AD m)



Exposome and diversity research in AD/ADRD

NIA Program Directors: Matt Sutterer, Molly Wagster, Damali Martin, Nina Silverberg, Cerise Elliott, Marilyn Miller,
Alison Yao, Jennie Larkin, Laurie Ryan, Suzana Petanceska

Bilingualism
in cognitive
Leveraging ADRC’s, NCRAD, NACC,
AMP-AD, MODEL, ADNI...

/Precision i
/ medicin} /@

Collaborative |
| approaches

NOT-AG-21-035 | Studies on

AD/ADRD . minority o RFA- in progress
G health and
il disparities

g ., o Scrc:ening : :
RFA-AG-23-007 S Cognitive Health 000 B R NOT.AG.21.033
= | " impgirlm“ént disparities 3-00 K
(U24)
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NIA Workshop on bilingualism and cognitive reserve and resilience
March 2-3, 2021
NIA organizers: Molly Wagster and Matt Sutterrer

Program and Speakers

Overview: Cognitive Reserve & Resilience in Aging
Dan Mungas

Gaps and Opportunities

Session |. _ o
Bilingualism across the lifespan and its impact on reserve and
resilience

Judith Kroll, Erika Hoff, Arturo Hernandez, Ellen Bialystok

Improved Measurement of Aging Bilingual populations.
Identify factors of bilingual experience (e.g. age of acquisition, fluency, literacy, etc.)
Develop objective measures of bilingual proficiency and use

Sessionll. N _ o
Factors complicating the study of bilingualism and its impact on
cognition and the brain

Thomas Bak, Miguel Arce Renteria, Boon Lead Tee, Karen Emmorey,
Tamar Gollan

Perspective: Is there a bilingual advantage?
Ken Paap

Session ll. _ - _ _ o
gflephamsms by which bilingualism may drive neuroplasticity in
rain

Christos Pliatsikas, John Grundy, Jubin Abutalebi, Suvarna Alladi, Esti
Blanco-Elorrieta

Establish new multidisciplinary collaborations.
Better contextualize environmental and sociocultural factors
Integrate bilingualism into existing longitudinal studies of aging

Develop and test new theoretical frameworks of bilingual effects
on cognitive reserve/resilience.

Identify mechanisms for bilingual effects for focused data collection and testing
Construct validation of bilingualism as an indicator of cognitive reserve
Incorporate computational modeling approaches

Monolingual

Bilingual

*RFA AG-23-01
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NIA Workshop on bilingualism and cognitive reserve and resilience

Evidence points to Bilingualism influencing age of  White matter changes in Bilinguals with FTD
AD onset, rather than incidence

a b 2.
. Source SMD (95% CI)
Incidence :=
Lawton: Inc., 2015  -0.27 [-0.73; 0.20 i
Sanders: Inc., 2012 -0.14 [-0.37; 0.09
Yeung: Inc., 2014 0.03 [-0.20; 0.27] -
it e AR LIS
ahodne, . 16; = o
Nebreda, 2011 0.37 [-0.62; 1.35) Ec-;
Age —eit-
fOnset Saneiio  o7Gun%sy 5
ertkow, 201 12[-0.04; 0. S
ornset Lo 0.18 [ 0.02;0.34 g 3
anders: AoO, 2012 0.19 [ 0.08;0.31 e g
Woumans, 2015 0.20 [-0.14; 0.54] - =
Lawton: AoQ, 2015 0.28 0.00:0.55] - °
Alladi, 2017 0.36 [ 0.07; 0.65 - 5
Clare, 2016 0.38 —0.05;0.81] S &
Kowall, 2016 0.41 [-0.32; 1.13 ]
Alladi, 2013 0.43[0.27;0.58 - ©
Bialystok, 2007 0.46 [ 0.17;0.75 - S
Ossher (AV), 2013 0.48 [ 0.09; 0.87 -
Craik, 2010 0.56 [ 0.29; 0.84 .
Ramakrishnan, 2017 0.70 [ 0.23; 1.18 ——
Bialystok, 2014 0.73[0.27;1.20 -
Zheng, 2018 0.78[0.42;1.14 :
Wilson: AoQ., 2015  1.16 [-0.53; 2.85] e -
Perani, 2017 1.22[0.75;1.68] S
!
Total 0.32[0.22;0.42) —_
°, = - [ T T 1 e . o
Pltorogeneity: % = 7354 (P < 001}, /2= 69% - Bilinguals demonstrated better FA in bilateral SLF, left
Residual heterogeneity: =66.70 (P <.001), I"=67% o - g g
Toot for Suisgrous ciforenZae: s - 764 (P = 807) Standardised Mean Difference (85% C) ATR, forceps minor, IFOF and right corticospinal tract.

Anderson, Hawrylewicz, & Grundy (2020), Courtesy of Suvarna Alladi

PS_yChonomiC BUIIe tin & Re Vie W m) National Institute
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Building Infrastructure for Precision Medicine approaches in
AD/ADRD Minority Health and Health Disparities

NIA Program Directors: Damali Martin, Nina Silverberg, Cerise Elliott

The NIA’s Health Disparities Framework: envionmental [ | sehavioral | Biological |
A need for research that captures neuropathological process along with ol
environmental, sociocultural, behavioral and other demographic factors that Soomic  sebliees el ot
often intersect with race and ethnicity. | E— |

Communication

Objectives:

« Development of research infrastructure and resources for precision medicine studies of AD/ADRD in minority

populations.
« Support pilot projects to demonstrate feasibility for future larger-scale projects.
« Support formation of transformative, multi-disciplinary teams to address disparities and/or burden, or resilience

among minority populations.

Milestones:
1A: Enable precision medicine; ensure efforts include special populations, ethnic minorities and other

under-represented groups.
11: Test early mechanistic pathways of multiple etiologies of AD/ADRD health disparities; move forward

potential opportunities for precision medicine. m)
National Institute

on Aging



Diverse Vascular Contributions to

Cognitive Impairment and Dementia (VCID)

To use advanced brain imaging and blood-based techniques to understand how
vascular changes in late life cause brain injury and cognitive decline among 750
Caucasians. 750 African Americans and 750 Hispanics.
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Bridging the “Valley of Death” with A Pipeline of Translational Research Funding Opportunities
NIA Program Directors- Larry Refolo, Suzana Petanceska, Zane Martin Jean Yuan, Kristina McLinden

*

Proof
Target ID Assay Screening r:fo Lead Candidate IND-enabling Drug
EAVELELT " Development T Optimization Selection toxicology Approval

—

Discovery of Cell-Based or in vivo Chemical
Probes for Novel Brain Targets (R21/R01)
—
Advancing Basic Neurobiology Toward
Translation Through Assay Development (R01) NEW pProg ram!

’:—_T'_Gg Discovery for Novel AD/ADRD Target (R61/R33.)_.:) Just re-issued!
=L i

< ---_AD Drug Development ADDP (U01)____ -~~~

————.------l T '
Blueprint Neurotherapeutics BPN

Early and Late-Stage Clinical Trials
for the Spectrum of Alzheimer's Disease
and Age-related Cognitive Decline (R01)

Advancing Research on Alzheimer’s and Related Dementias SBIR (R43/44) / STTR (R41/42) mﬁ,’j‘tj{;’i‘,‘;‘y“ﬁi‘”‘e



New FOA! Drug Discovery for Novel Targets for AD/ADRD (R61/R33)

NIA Program Directors- Larry Refolo, Suzana Petanceska, Zane Martin

Leverage the NIA investment in open science discovery programs (AMP-AD, MODEL-AD, TREAT-AD) to

advance novel targets into drug discovery

Create a robust feeder program for the ADDP/BPN preclinical development programs by increasing the

number of high-quality, early-stage drug discovery projects for novel targets

Expand the portfolio of new therapeutic modalities for novel disease-relevant targets

Enable data-driven, precision medicine approaches to AD drug discovery to increase the likelihood of

success in

Chemical
Probes

Target

Enabling Assays
Packages

Antibodies

|
i

Drug Discovery
* for Novel Targets
(R61/R33)

Animal
Models g

Clinical Trials
- Funding Initiatives
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AD Informer Set: Chemical tools to facilitate drug discovery

Current AD Informer Set:
* 171 compounds sourced by UNC:

e 30 are approved drugs 542 AMP-AD Prioritized
« 40 are in clinical trials (Phases 1-4) L AL
* 68 have advanced into animal-based studies A

« 27 have not been explored beyond cellular studies
« 1-7 compounds per target (98 targets)
« Ranging from inhibitors, substrates, activators, agonists, or antagonists
 QC’d and registered in laboratory information management system
« Data includes predicted BBB permeability, kinetic solubility measurements, and single
concentration (10 uM) results in cell-based assays related to microglial activity.

ICR Probeminer

Uses for the Scientific Community: 171 chemical modulators
« To interrogate target validity in established and emerging AD models for 98 unique targets
* As positive controls/comparators
* To qualify assays

The AD Informer Set is provided as a single 384-well plate containing 1L of each compound as a

10mM stock in DMSO. All information about ordering can be found on the AD Knowledge Portal.

o2 e
¢ /o TREAT-AD Potjewyd et al; bioRxiv 2021.07.22.453404; doi: https://doi.org/10.1101/2021.07.22.453404
®

] TaRget Enablement to Accelerate National Institute
Therapy Development for AD X
on Aging



AR Clinical Trials, Clinical Research and Translation

.o

ANNOUNCEMENT TITLE

C A q ADRD, Adverse Childhood Experiences, and Social Determinants of Health Ancillary Studies of Existing
oncept Approved | pngitudinal Cohorts

Concept Approved = Early-Stage Therapy Development for ADRD

c (A q Pragmatic Clinical Trials in Community Settings to Decrease or Prevent VCID Outcomes, Including in
ONCEPLAPPTOVED | populations that Experience Health Disparities

c A q Postmortem Neuropathology, Cellular, and Molecular Analyses, Including Ex-Vivo Imaging, to Assess the
ONCeptApproved  gignificance of Human TBI and VCID AD/ADRD-Relevant Imaging and Clinical Findings During Life

C A q Treatments for Lewy Body Dementias & Frontotemporal Degeneration - Exploratory Clinical Trial
oncept Approved  (Related to RFA-NS-21-008)

Concept Approved = Functional Validation of Novel Targets in ADRD (Re-issue RFA-NS-19-015)

%;." NINDS AD/ADRD Current and Planned Funding Announcements:

Concept Approved = COVID-19 Related Revisions to NINDS ADRD Human Subjects Cooperative Agreement Programs

F()QISA: 1Ige_131s()3 Advancing Research on AD/ADRD SBIR/STTR Programs (Clinical Trial Optional); Standard due dates

P(QISA-1I2£S7) Advancing Research on AD/ADRD SBIR/STTR Programs (Clinical Trial Optional); Standard due dates

14 NINDS ADRD funding initiatives are planned for FY 2023, for more information see:
https://www.ninds.nih.gov/Current-Research/Focus-Disorders/Alzheimers-Related-Dementias

No RFA is needed to apply!! NINDS special AD/ADRD payline for investigator-initiated
research applications to NIH Parent R01 and NINDS R21 (PA-21-219)



https://grants.nih.gov/grants/guide/pa-files/pas-19-316.html
https://grants.nih.gov/grants/guide/pa-files/pas-19-317.html
https://www.ninds.nih.gov/Current-Research/Focus-Disorders/Alzheimers-Related-Dementias
https://grants.nih.gov/grants/guide/pa-files/pa-21-219.html

Translating AD genomics data to personalized medicine

NIA Program Directors: Marilyn Miller, Alison Yao, Jennie Larkin, Damali Martin, Dallas Anderson

- S - - *
/"« AD/ADRD heterogeneity Data Harmonization
L ] *
“ Diverse populations ./
e AMP-AD
(
MODEL-AD TREAT-AD DI(IUQ ‘j’f“"‘:’y
animal models, mml)p|  designed to diversify and reinvigorate - ovei targets
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Concept Approvals:
https://www.nia.nih.gov/approved-concepts

General FOAs:
https://www.nia.nih.gov/research/funding

Alzheimer’s Disease and Related Dementias
FOAs:

http://www.nia.nih.gov/AD-FOAs

NIA- Division of Neuroscience
https://www.nia.nih.gov/research/dn

National Institute
on Aging
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