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NIA-AD from “bench to bedside” toward Precision Medicine

NIA Science Officer: Laurie Ryan
PIs: Paul Aisen, Reisa Sperling, 
Ron Peterson

ACTC conducts clinical trials 
(Phase I-III) of promising 
pharmacological and non-
pharmacological interventions for 
cognitive and neuropsychiatric 
symptoms. 

ADRCs provide data, samples, 
and participants to other studies.
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Pathogenesis of AD: aging, genetics and environment 
multiple pathways lead to AD/ADRD

58-79% of the 
variance

~35% of 
AD/ADRD risk 

factors

Sierksma, A. et al. , Translating genetic risk of Alzheimer’s disease into mechanistic insight and drug targetsScience, 370 (6512). https://www.science.org/doi/10.1126/science.abb8575
Eid A, Mhatre I, Richardson JR. Gene-environment interactions in Alzheimer’s Disease: A potential path to precision medicine  Pharmacol Ther. 2019 Jul;199:173-187
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Contribution of aging mechanisms to AD/ADRD pathogenesis
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Aging
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& Analysis

FunGen-AD
Consortium
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Consortium
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Consortium

Work Groups across consortia

Alzheimer’s Disease Sequencing Program

Scientific collaboration and resource sharing

• Harmonization: increase usability of ADSP data 
resources to the community

• AI/ML: identify gene variants that contribute to 
the risk or protection to AD, across multiple data 
sources (genetic, genomic, imaging, and 
phenotypic data)

• Functional Genomics: translate genetic findings 
into mechanistic insights and therapies

Over 75 risk loci and 20 genes 
for AD identified
• Examples: BIN1, TREM2, CR1, 

PCALM, ADAM10, ABCD4, 
PLGC2, ANAX5, MEF2

• Involved in immune, neuronal & 
synaptic, endocytosis, lysosome 
and lipid metabolism

• Common polygenic variation
increases risk prediction 
(APOE+others)

100,000 WGS by 2025 includes diverse population

Genetics
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Phase I Phase II Phase III

A Pipeline of Translational Research Funding Opportunities (R21/R01, U01, SBIR/STTR)

Enabling  Discovery Programs and Infrastructure for
Data Driven and Predictive Drug Development 

TREAT-AD Centers 

Diversifying the Therapeutic Pipeline and Enabling a Precision Medicine Approach
Therapeutic Pipeline
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PRECISION MEDICINE APPROACH TO TREATMENT AND PREVENTION

DISEASE COMPLEXITY 

RIGHT TARGET 
RIGHT PATIENT
RIGHT DRUG/INTERVENTION
RIGHT DOSE
RIGHT STAGE OF DISEASE

Genetics + Therapeutic Pipeline



NIA WORKSHOP (December 2020): 
Understanding the Role of the Exposome in Brain Aging,  Alzheimer’s 
Disease (AD) and AD-Related Dementias 

NIH AD Research Summits: 
Path to Treatment and Prevention

2018 NIH AD Research Summit
SESSION FIVE: Understanding the Impact of the Environment to 
Advance Disease Prevention

2021 NIH AD Research Summit
SESSION SEVEN: Understanding the Impact of the Exposome on
Brain Health to Advance Disease Prevention

2015 NIH AD Research Summit 
SESSION THREE: New Strategies for Prevention

Exposome

Recent approved NIA exposome concepts
• Quantifying the impact of environmental toxicants on AD/ADRD in cohort studies
• Understanding gene-environment interactions in brain aging and AD/ADRD
• Preclinical studies to characterize the impact of toxicants on brain aging and AD/ADRD

Notice of Special Interest (NOSI): Climate Change and Health Administrative 
Supplements https://grants.nih.gov/grants/guide/notice-files/not-hd-23-006.html

http://%C2%A0https:/grants.nih.gov/grants/guide/notice-files/not-hd-23-006.html


Precision Environmental Health describes the next-generation of Environmental Health research occurring at the 
intersection of G (epigenome/genome) perturbations x E (environmental exposures) x D (data-omics i.e. genome, 
epigenome, metagenome, proteome, metabolome). 

PRECISION ENVIRONMENTAL HEALTH G E
D

Elucidating mechanisms by which environmental exposures 
cause disease 

Understanding the basis of inter-individual differences 
in susceptibility

Development of biomarkers of exposure and disease risk

Advancing risk prediction and development and delivery of 
interventions to prevent disease tailored to the individual rather than 

the population as a whole

Capture exposure data across the lifecourse

Courtesy of Dana Dolinoy, PhD, U of Michigan 

Genetics + Therapeutic Pipeline + Exposome



Implementing the NIH Data Management 
and Sharing (DMS) Policy



Policy 
Requirements

Submission of Data Management & 
Sharing Plan with all applications for 
funding beginning January 25, 2023

Compliance with the Data 
Management and Sharing Plan 

approved by the funding NIH Institute, 
Center, or Office



Elements of a DMS Plan

Plan 
Elements

Data Type

Related 
tools, 

Software 
and/or Code

Standards

Data 
Preservation, 
Access and 
Associated 
Timelines

Access, 
Distribution, or 

Reuse 
Considerations

Oversight of 
Data 

Management 
and Sharing

• Data type
• Identifying data to be preserved and shared

• Related tools, software, code 
• Tools and software needed to access and manipulate data

• Standards 
• Standards to be applied to scientific data and metadata

• Data preservation, access, timelines 
• Repository to be used, persistent unique identifier, and when/ how 

long data will be available

• Access, distribution, reuse considerations 
• Description of factors for data access, distribution, or reuse

• Oversight of data management and sharing
• Plan compliance will be monitored/ managed and by whom

See Writing a Data Management & Sharing Plan for details

https://sharing.nih.gov/data-management-and-sharing-policy/planning-and-budgeting-DMS/writing-a-data-management-and-sharing-plan#after


Format of a DMS Plan

 DMS Plan recommended 
not to exceed 2 pages in 
length

 Optional format page is 
available

 Check with your program 
officer

DMS Plan Format Page

https://grants.nih.gov/grants/forms/all-forms-and-formats.htm?category=format-pages&id=2099


Sample DMS Plans on sharing.nih.gov

Sample Plans 

https://sharing.nih.gov/data-management-and-sharing-policy/planning-and-budgeting-for-data-management-and-sharing/writing-a-data-management-and-sharing-plan#sample-plans


DMS Plan Submission
• A new “Other Plan(s)” field added to the PHS 398 form to collect a 

single PDF attachment
• Data Sharing Plans and Genomic Data Sharing Plans will no longer be 

submitted to the “Resource Sharing Plan(s)” field



BMIC listing of Data Repositories

https://www.nlm.nih.gov/NIHbmic/domain_specific_repositories.html

https://www.nlm.nih.gov/NIHbmic/domain_specific_repositories.html


Finding and Selecting a Repository

• Look on BMIC Data Repository Listing

Recommend using a data-type or discipline-specific repository if 
available

• AD Genetic Sequence: NIAGADS
• AD OMICS (and other data): AD Knowledge Portal
• Behavioral and Social Science Data: NACDA
• Uniform Data Set through NACC

NIH ICs may designate specific data repository(ies)

• PubMed Central (small datasets only) or some Institutional repositories
• Generalist repositories

Other suitable options include:

See Selecting a Data Repository for details

https://sharing.nih.gov/data-management-and-sharing-policy/sharing-scientific-data/selecting-a-data-repository


NIA
The Leader in Aging Research
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