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Abstract

Effective sharing of large datasets across traditionally siloed research domains has the power to transform conventional
research practice dramatically, but has been stymied by persistent barriers to data access and interoperability. The 2025
Private Funders’ Parkinson’s Disease and Related Disorders (PDRD) Data Interoperability Summit brought together tech-
nical leaders from North American-based private funders and research organizations engaged in large-scale neurodegen-
erative data efforts to address these challenges through the lens of FAIR (Findability, Accessibility, Interoperability, and
Reusability) principles. Pre-summit activities included structured interviews, comprehensive data assessments, and pre-
paratory exercises to identify common pain points, systemic gaps, and areas of opportunity across the data ecosystem.
During the summit, participants collaboratively developed and prioritized a suite of actionable recommendations, under-
scoring the urgency and complexity of improving the neurodegenerative data ecosystem. Despite facing significant tech-
nical, legal, regulatory, and cultural barriers - ranging from high data management costs and privacy concerns to
fragmented governance structures - participants expressed strong alignment on the need for strategic, equitable, and col-
laborative solutions. Here, we summarize the emerging recommendations from those discussions as well as the high-pri-
ority initiatives selected for immediate action across the funding agencies. These efforts mark a critical first step in
addressing longstanding barriers and reflect a shared commitment to advancing collaborative data sharing. Continued
work in this area promises to accelerate discovery and innovation, with the potential to drive significant breakthroughs
in the understanding, diagnosis, and treatment of neurodegenerative diseases.

Plain language summary
This review explores non-profit funder approaches to reducing technical, policy, and cultural barriers to data interoper-
ability across Parkinson’s disease and related disorders to improve research data findability, accessibility, interoperability,
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and reliability. Consensus prioritized recommendations from the group are presented, along with proposed action plans

for interested stakeholders.
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Introduction

Neurodegenerative diseases, including Parkinson’s disease (PD),
Alzheimer’s disease (AD), and Amyotrophic Lateral Sclerosis
(ALS), along with related conditions such as Frontotemporal
Dementia (FTD), Huntington’s disease, Lewy Body Dementia,
Progressive ~ Supranuclear Palsy (PSP), Corticobasal
Degeneration (CBD), and Chronic Traumatic Encephalopathy
(CTE), pose significant global health challenges, affecting mil-
lions worldwide and imposing substantial social and economic
burdens. PD exists along a spectrum of these neurodegenerative
disorders, sharing overlapping features with related conditions.
These shared characteristics reflect common underlying bio-
logical mechanisms and highlight the complexity of disease pres-
entation and progression.

Progress in understanding the underlying causes, develop-
ing early and accurate diagnostic tools, and finding effective
treatments has increasingly depended on the ability of
researchers to access, integrate, and analyze large-scale data-
sets from diverse cohorts and studies. Further, an increasing
body of literature points to the importance of engaging in
co-pathology investigation, given that often multiple diseases
appear on a spectrum and there is high clinical and patho-
logical overlap.'”” Therefore, it is key to understand the
complex relationship between neurodegenerative diseases.
The availability of large-scale datasets to facilitate cross-
cutting analysis across multiple diseases is of particular
importance in improving trial design® and advancing precision
medicine approaches to treatment.’ Yet, despite considerable
investments in data collection, data management, and techno-
logical advancement, the research community continues to
face significant hurdles in achieving effective data interoper-
ability both within disease-specific datasets and across the
broader spectrum of neurodegenerative conditions. '

Sharing data through public repositories is associated with
higher citations of primary papers, suggesting benefits for
researchers and data contributors who choose to deposit
data for sharing with the larger community.''™" As the
value of data sharing gains broader recognition, challenges
related to data interoperability are increasingly coming to
the forefront—underscoring the need to ensure that poor-
quality or inconsistent data doesn’t compromise the utility
and impact of downstream integrated analyses. Data inter-
operability is defined as the capacity for diverse data

systems and organizations to seamlessly exchange, integrate,
and utilize information in a standardized manner, and it is
crucial for maximizing the scientific value of existing datasets
and accelerating the pace of discovery. In 2016, the FAIR
principles (Findability, Accessibility, Interoperability, and
Reusability) were introduced to address the growing need
for structured and efficient data sharing in scientific
research.'* See Table 1 for a high-level overview of the
FAIR principles. These principles have emerged as the bench-
mark framework guiding data-sharing practices, promoting
more efficient use of resources, reducing redundancy, and
enabling collaborative research efforts. However, the practical
implementation of these principles remains challenging,
largely due to technical complexities, high costs, cultural
resistance, and challenges related to compliance with legal
requirements and privacy regulations.

Research data management specialists across various
disciplines and organizations have long lamented the diffi-
culty in effectively providing FAIR-compliant services to
the research community. A 2024 Milken Institute report
highlighted the gap in governmental funding for infrastruc-
ture necessary to de-silo individual neurodegenerative dis-
eases’ datasets in service of artificial intelligence for
precision medicine.'> A more recent 2025 report of chal-
lenges faced by data repository managers recommended
that research funders can help address this gap by (1) invest-
ing in shared infrastructure for cross-institutional data man-
agement, (2) convening disciplinary communities to build
consensus, and (3) developing mechanisms to support long-
term cloud storage costs.'® Recognizing the urgent need to
address these issues, in particular for the large footprint data
on PD and related disorders already emerging, The Michael
J. Fox Foundation (MJFF), in partnership with Aligning
Science Across Parkinson’s (ASAP) and the Coalition for
Aligning Science (CAS), convened and organized the
2025 Private Funders’ Parkinson’s Disease and Related
Disorders Data Interoperability Summit for private
funders based in North America who are sponsoring and
funding the collection and management of multi-study
large footprint datasets (e.g., multi-’omics, raw imaging,
digital health technologies). The purpose of the summit
was to identify meaningful opportunities for collaboration
to align and improve research data sharing among a small
group of organizations with overlapping large-scale data
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Table I. FAIR data sharing principles.'

Principle Formal definition Layman’s terms

Findability Data and metadata are assigned globally unique and Ensuring that data can be reliably discovered by both
persistent identifiers and are described with rich humans and machines
metadata to support discovery.

Accessibility Metadata and data are retrievable by their identifier usinga Providing clear, reliable access to data and associated

Interoperability

Reusability

standardized communication protocol, with

authentication and authorization where necessary.
Data uses a formal, accessible, shared, and broadly

applicable language for knowledge representation.

Data are richly described with accurate and relevant
attributes and released with a clear and accessible data

documentation, in accordance with legal, ethical, and
security considerations

Facilitating the integration and exchange of information
across diverse platforms through the use of shared
standards and formats.

Supporting data reuse by ensuring clarity, completeness,
and consistency in both the data and its associated

usage license to support replication and reuse.

metadata

Table 2. Overview of the organizations represented at the 2025 PDRD data interoperability summit.

Organization

Who we are

Allen Institute
Alzheimer’s Disease Data

Initiative (ADDI)

Aligning Science Across
Parkinson’s (ASAP)

Coalition for Aligning Science
(CAS)

Bridge Analytics

FBRI
Milken Institute
Michael | Fox Foundation (M]JFF)

Ontario Brain Institute (OBI)

Rainwater Charitable Foundation
Target ALS

The 10,000 Brains Project

We advance fundamental neuroscience through open science, team-based research and data
sharing.

We are dedicated to accelerating research and discovery in Alzheimer’s disease and related
dementias by fostering data sharing and collaboration. We offer researchers around the world
secure data sharing, analytics, and collaboration tools and resources, all available to users at no
cost.

A research initiative focused on addressing resource and knowledge gaps in the development and
progression of Parkinson’s disease, with a goal of amplifying and coordinating efforts around the
world within and outside the existing PD community. This initiative is managed by the Coalition
for Aligning Science and Implemented through the Michael ] Fox Foundation.

An organization dedicated to designing and implementing large-scale biomedical research programs
to accelerate discoveries. The Aligning Science Across Parkinson’s (ASAP) is managed under
CAS.

We believe in a future in which a deep biological understanding of Parkinson’s disease, bipolar
disorder, and profound autism enables patients to receive personalized care that significantly
lessens the burden of these diseases. We are building the analytic infrastructure and collaborative
ecosystem needed to recognize this vision.

We believe that therapeutic breakthroughs are achieved through discoveries in disease biology, the
development of transformative technologies, and increased information exchange.

Through the Science Philanthropy Accelerator for Research and Collaboration (SPARC), we work
to develop, launch, and lead initiatives that propel scientific and medical research.

We are dedicated to speeding the development of better treatment and ultimately finding a cure for
Parkinson’s Disease.

We drive innovation and collaboration in neuroscience research to improve brain health and quality
of life for individuals with neurological conditions. Public and controlled multimodal data from
numerous brain health domains are available via OBI’s Brain-CODE platform.

We support groundbreaking research to develop treatments and cures for neurodegenerative
diseases, with a focus on tauopathies such as FTD, PSP, CBD, and CTE.

We are dedicated to breaking down barriers in ALS research by providing funds and core resources
to researchers in industry and academia worldwide.

We aim to advance understanding of how neurodegenerative diseases develop and progress by
leveraging advanced tools—such as Al—and connecting insights across conditions. Our goal is to
drive earlier detection, more precise diagnosis, and better outcomes for patients through
data-driven, cross-disease research.

collection and management efforts. Eleven organizations
were represented in this effort. Representatives from these
organizations were a mix of technical and policy profes-
sionals, ranging from data scientists and engineers to legal

and compliance experts to program and project managers.

See Table 2 for a list of the organizations represented.
Collectively, these organizations actively invest in over 35

different data collection efforts supporting data repositories to
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Table 3. Overview of the Various curated knowledge and data access portals supporting FAIR-aligned neurodegenerative disease
research that the organizations collectively support through funding or active data management.

Curated knowledge and data access portals Tool type Description of data collection

Data Repositories: Digital storage systems designed to archive, curate and preserve data sets

Zenodo ASAP Data Repository' Data open-access platform that hosts and shares Parkinson’s disease
Repository research datasets contributed by the ASAP Initiative to promote
transparency and data reuse.
Zenodo MJFF Data Repository'® Data open-access platform that hosts and shares Parkinson’s disease
Repository research datasets contributed by MJFF researchers to promote

transparency and data reuse.
Data Portals: Primary function is an interface to access and search harmonized or single-study data

Allen Brain Observatory'? Data Portal standardized in vivo survey of physiological activity in the mouse
visual cortex.
Alzheimer’s Disease Workbench?® Data Portal centralized platform that integrates diverse datasets, analytical

tools, and visualization resources to accelerate data sharing and
collaborative research in Alzheimer’s disease and related

dementias.

Accelerating Medicines Partnership Parkinson’s Data Portal public and private sector partners to generate, integrate, and share
Disease and Related Disorders large-scale clinical, imaging, and molecular data to accelerate
(AMP-PDRD)?' biomarker discovery and therapeutic development for

Parkinson’s disease and related disorders.
BioFIND*2 Data Portal cross-sectional, observational study that provides high-quality

clinical and biomarker data from moderately advanced
Parkinson’s disease patients and healthy controls to support
biomarker discovery and validation.

Center for Alzheimer’s Dementia (CARD)? Data Portal open-access, multi-omic, imaging, and clinical datasets from deeply
phenotyped cohorts to support research into the mechanisms,
diagnosis, and treatment of Alzheimer’s disease and related
dementias.

CRN Cloud** Data Portal secure, cloud-based data platform that enables researchers to
access, analyze, and share Parkinson’s disease ‘omic data sets
collaboratively while ensuring data privacy and regulatory
compliance.

Dementias Platform UK (DPUK)* Data Portal national research platform that integrates and provides access to
diverse longitudinal cohort data to accelerate dementia research
and facilitate collaboration across the scientific community.

Fox Insight*® Data Portal large-scale, online observational study collecting self-reported
clinical and lifestyle data from people with and without
Parkinson’s disease to advance understanding of disease
progression and heterogeneity.

Global Neurodegeneration Proteomics Data Portal a public—private partnership compiling one of the largest

Consortium (GNPC)?’ neurodegeneration-focused proteomics datasets—~250 million
protein measurements from ~35,000 biosamples across multiple
diseases with harmonized clinical data.

Global Parkinson’s Genetics Program (GP2)*®  Data Portal an international consortium aiming to expand understanding of
Parkinson’s disease genetics by collecting and analyzing diverse
genomic and clinical data from populations worldwide.

LRRK?2 Cohort Consortium?’ Data Portal global collaborative effort that gathers clinical, biomarker; and
genetic data from individuals with LRRK2 gene variants to
improve understanding of Parkinson’s disease mechanisms and
guide therapeutic development.

LRRK?2 Investigative Therapeutics Exchange® Data Portal collaborative network that facilitates sharing of data, resources, and
expertise to accelerate the development of targeted therapies for
Parkinson’s disease linked to LRRK2 genetic mutations.

Ontario Neurodegenerative Disease Research ~ Data Portal multi-site longitudinal study that collects comprehensive clinical,
Initiative (ONDRI)*' imaging, genetic, and biomarker data to investigate common and
distinct features across neurodegenerative diseases.
Parkinson’s Progression Markers Initiative®? Data Portal large, multicenter observational study collecting longitudinal

clinical, imaging, and biospecimen data to identify biomarkers that

(continued)
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Table 3. Continued.

Curated knowledge and data access portals Tool type

Description of data collection

Path-ND?33 Data Portal

Target ALS Data Engine®* Data Portal

35

Tau Consortium Data Portal

UK Biobank3® Data Portal

track Parkinson’s disease progression and support therapeutic
development.

next-generation platform designed to digitize, centralize and
democratize access to the largest compilation of whole image
slides of human brain tissue for research into neurodegenerative
diseases.

natural history, multi-omic, and postmortem data sets derived from
ALS patients to support research into disease mechanisms and
biomarker discovery.

curates multi-modal datasets—including genomic, proteomic,
imaging, and clinical data—focused on understanding tau-related
neurodegenerative diseases to accelerate biomarker and
therapeutic discovery.

large-scale biomedical resource containing extensive genetic,
clinical, imaging, and lifestyle data from half a million UK
participants to support research into a wide range of diseases,
including neurodegeneration.

Knowledge Platform, a platform designed to to synthesize and interpret data by offering integrated tools, visualizations, ontologies and

computational resources

Allen Brain Cell Atlas®’ Knowledge
Platform

Allen Brain Map®® Knowledge
Platform

Allen Brain Reference Atlases®’ Knowledge
Platform

Brain Knowledge Platform*® Knowledge
Platform

Critical Path for Parkinson’s*' Knowledge
Platform

EBRAINS Knowledge Graph*? Knowledge
Platform

European Platform for Neurodegenerative Knowledge
Diseases (EPND)*® Platform

multimodal single-cell reference atlas enabling exploration of over
20 million brain cells (mouse and human), combining
transcriptomic, electrophysiological, and morphological data.

integrated portal offering datasets, tools, and resources enabling
researchers to investigate brain function, gene expression, and
connectivity, including the Seattle Alzheimer’s Disease Brain Cell
Atlas.

high-resolution, annotated maps of brain anatomy across species—
including mouse, human, and non-human primates—providing
standardized frameworks for spatially mapping gene expression,
connectivity, and cell types.

integrative resource developed to organize, visualize, and explore
brain data across multiple modalities, including the Cell Type
Knowledge Explorer

Integrated clinical, biomarker, and genetic datasets designed to
accelerate drug development and regulatory approval processes
for Parkinson’s disease therapies.

neuroscience data platform that integrates diverse datasets, models,
and tools to support data-driven brain research and facilitate
collaboration across disciplines.

connects large-scale datasets and biobanks across Europe to
accelerate research and biomarker discovery in
neurodegenerative diseases.

digitally archive and curate data collections, data portals to
promote searchability within a collection, and knowledge plat-
forms to provide integrated tools, visualizations, ontologies,
and computational resources to assist users with interpreting
and synthesizing the data. See Table 3 for an overview of
the different curated knowledge and data access portals sup-
porting FAIR-Aligned Neurodegenerative Disease Research
that these organizations are actively involved with.

Over two days, participants identified key challenges and
developed practical recommendations for advancing
FAIR-aligned data-sharing practices, aiming to build stra-
tegic momentum for broad and sustained changes.

Methodology for recommendation
development and prioritization

To maximize productivity and relevance, extensive pre-summit
activities were conducted to identify technical, policy, and cul-
tural barriers, pain points, and opportunities for improvement
across each FAIR principle. Workshop facilitators conducted
interviews with each participating organization to explore spe-
cific challenges, existing practices, and potential solutions
related to their own experiences in supporting large data collec-
tion and management efforts; see Supplemental Figure 1 for an
example semi-structured interview template. Participants also
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Summit Process

Pre-Summit Interview
Framework Development

Summit Planning

Define summit objectives
and guiding questions.

Identify key topics questions (mapped to FAIR).
(g.g. FAIR focus, disease Create companion
alignment).

documents (e.g. journey
maps, data collection,
prompts).

* Draft initial and
facilitation strategy.

Develop Miro experience
for insights capture and
synthesis.

Design structured interview

Summit Execution
(Day 1& 2)

Analysis and Synthesis of
Interview Data

 Pre-summit interviews
validation & review
(alignment and gaps).

» Thematic analysis of
interview insights.

Summarize findings across
FAIR criteria. FAIR criteria Activities
(Pain Points and
Opportunity Insights,
priority areas, impact and

effort rating).

» |dentify initial alignments
and divergence.

« Identify painpoints and

challenges. "
& * Solution development &

Prioritization.

» Action Planning,

Participant Identification
& Invitation

Identify target organizations
(hosts, attendees, observers).

* Map roles needed
(technical, policy, leadership,
compliance).

Interview Conducted with
Participating Organizations

1-on-1 interviews with
Private Funder participants.

Gather reference
documents: Data
Dictionaries, DUAs, etc.

Summit Material
Development

* Design summit exercises

* Populate collaborative Miro
board

Draft facilitation scripts, run
of show, and visual guides

» Send invitations &
information.

» |dentify pain points, gaps,
current practices aspirations.

Figure |. Summary summit preparation and execution processes.

provided crucial documentation—including Data Dictionaries,
Data Use Agreements (DUAS), and existing governance frame-
works—which informed a comprehensive analysis and guided
summit preparations. See Figure 1 for an overview of our
process.

Insights from these interviews and documents were synthe-
sized into targeted materials, visual frameworks, and journey
maps that served as foundational tools during the summit.
The two-day event, held in New York City, employed highly
interactive methodologies—including facilitated discussions,
structured breakout sessions, and collaborative exercises—to
drive engagement and surface actionable recommendations.
Collaborative digital tools such as Miro*, enabled real-time
visualization and documentation of participant input, enhan-
cing shared understanding and iteration. Attendees were
encouraged before the summit to reflect on potential technical,
policy, and cultural barriers to FAIR-aligned data sharing. See
Table 4 for how we defined the three barrier categories.

During the summit, participants validated and refined pre-
summit findings, ensuring an accurate and comprehensive

view of current challenges for each FAIR element -
Findability, Accessibility, Interoperability, and Reusability.
Recommendations to address the challenges raised for each
FAIR element were developed and refined through structured
breakout discussions, multivoting, and scoring exercises.
Recommendations were then prioritized using a structured 2 X
2 matrix assessing impact and implementation effort. See
Supplemental Table 1 for a complete list of recommendations,
including each recommendation’s estimated impact and imple-
mentation effort. In the final phase, participants developed
detailed action plans for top-voted priority initiatives, outlining
action plans to emphasize co-ownership, with participants com-
mitting not just to ideation but to implementation leadership. The
summit concluded with shared reflections, a commitment to
ongoing coordination, and a roadmap for reporting progress.

Identified opportunities and challenges

The summit revealed a landscape of both complexity and
convergence across the FAIR data-sharing criteria. The
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Table 4. Technical, policy, and cultural components of FAIR data
sharing within PDRD research.

Category Definition

Technical Infrastructure and resource constraints, which impact
the ability of data contributors and users to fully
realize the intended benefits of open data sharing.*®

Expectations and guidelines set by stakeholders
throughout the FAIR data sharing ecosystem, which
mandate or influence the behaviors of researchers
engaged in data sharing activities.*¢

Human-centric influencing factors which may facilitate
or constrain research data management activities,
e.g.,, acceptance, demand, incentives, or
communications.*’

Policy

Cultural

sections below present detailed findings by each FAIR prin-
ciple, and where funders identified potential opportunities.

Findability: ensuring that data can be reliably
discovered by both humans and machines

Shared Challenges: Data repositories are commonly siloed,
and metadata practices vary widely—even within the same
organization collecting and storing data. Metadata refers to
structured information that describes, explains, or contextua-
lizes a dataset to enable discovery and understanding of what
the dataset contains. Participants consistently expressed diffi-
culty locating datasets due to inconsistent metadata, minimal
semantic tagging, and the absence of shared data catalogs.
Attendees also noted the lack of Al-driven tools or automation
in metadata creation, contributing to manual bottlenecks,
resulting in diminished discoverability.

As part of the pre-summit data collection, organizations sub-
mitted their data dictionaries. Analysis revealed that while most
dictionaries included basic descriptors such as data type, format,
and source, few went beyond these minimal fields. More
advanced metadata elements, such as references to ontologies,
data provenance, and relationships between datasets, were
rarely present, highlighting a clear gap in metadata maturity.

While most organizations at the summit had begun within
organizational internal efforts to improve metadata quality,
few had consistent policies guiding metadata creation across
organizations, and even fewer had externally shareable cata-
logs. These insights painted a picture of high variability and
a strong desire for collaborative approaches.

Opportunities and Key Recommendations:
Participants identified the following opportunities to
strengthen dataset findability through technical, policy,
and cultural interventions:

Technical opportunities to enhance dataset findability

e Utilize AI technologies for automated metadata
extraction and unified catalog aggregation, enabling

efficient scraping and harmonization of existing data
inventories.

e Implement Al-driven tools to generate fundamen-
tal, automated quality indicators—such as measures
of data completeness and missingness—to provide
users with quick assessments of dataset reliability.

As Al continues to evolve rapidly, the funding organiza-
tions present saw value in pooling resources to collabora-
tively invest in pilot projects, rather than committing to a
specific technology stack at this stage.

Policy opportunities to enhance dataset findability

e Develop and adopt standardized metadata
schemas incorporating common fields (e.g., task,
modality, timepoints) and align these with
shared taxonomies and ontologies to facilitate feder-
ated discovery and dataset integration across
repositories.

o [Establish a federated, self-registration metadata
catalog—modeled on platforms like the European
Platform for Neurodegenerative Disease (EPND) or
ClinicalTrials.gov—that enables data stewards to
expose searchable metadata without relinquishing
control of the underlying data, ensuring broad and
current participation.

e Introduce quality assessment mechanisms including:
O Voluntary expert review processes that provide

independent certification of dataset quality;

O Crowdsourced rating systems allowing users to
evaluate datasets on usability, clarity, and other
attributes; and

O Dashboard displays of dataset DOIs and citation
metrics to serve as simple, transparent indicators
of dataset value and reuse.

Participants prioritized forming a coalition to develop
and adopt standardized metadata schemas that enhance
cross-disease research data integration and discoverability
across organizations. During the summit, participants
formed the action plan (see Figure 2) for how funders
could facilitate metadata standards across diseases to
improve findability and interoperability. While initial
coordination may be complex, the long-term benefits
include greater interoperability and research efficiency. As
part of this effort, participants discussed prioritizing the
design and execution of a meta-analysis focused on a
shared scientific question, using relevant data housed in
multiple organizations’ repositories as a practical use case
to guide the development of a common metadata schema
across datasets. Grounding the work in a real research ques-
tion was seen as a way to show immediate value and accel-
erate iterative improvements to the shared schema.
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cross-disease research and data integration

Expected Timeline

connecting modalities

13-16 months

insight generation.

Effort

Pilot Cross-Disease Metadata Standards (/nteroperability & Findability)

Establish a coalition to develop standardized metadata frameworks that facilitate

Action Steps

1. Identify Scientific Committee: Form a committee to
define an analysis question across disease areas, focusing
on relevant factors such as cell types, biomarkers, and

2. Define the Scope of Metadata: Establish the scope of
metadata to include elements such as protocols, data
dictionaries, and subject-level metadata.

3. Conduct a Landscape Analysis: Perform an analysis of
existing cross-disease metadata standards to identify
opportunities for alignment and integration.

4. Convene End-User Group: Gather input from end-users
to refine and validate the proposed metadata schema
through targeted feedback sessions.

5. Implement a Cross-Disease Analysis: Execute an
analysis to demonstrate the practical utility of the
metadata framework in supporting discovery and

Technical/Cultural

Expected Outcomes
Increased efficiency in
cross-disease research.

Enhanced data
discoverability.

e Stronger collaboration

between research
entities.

Impact

Figure 2. Action plan generated at the summit around piloting cross-disease metadata standards.

Cultural opportunities to enhance dataset findability

e Increase awareness and adoption of centralized data
catalogs through proactive outreach efforts such as pre-
sentations at conferences, targeted communications, and
direct engagement with stakeholder communities.

e Recognize that visibility and trust often outweigh
technical features in driving dataset usage, high-
lighting the importance of sustained promotion and
community-building activities.

Participants also saw an opportunity to continue to
engage in summits such as this one to help cross-promote
each other’s dataset collections listed in Table 3.

Accessibility: providing clear, reliable access to data
and associated documentation, in accordance with
legal, ethical, and security considerations

Shared Challenges: Accessibility emerged as a particularly
complex dimension, shaped by a myriad of legal, technical,

and cultural challenges. During pre-summit interviews, par-
ticipants reported a patchwork of policies and processes
across their institutions for managing access to datasets—
particularly those containing sensitive human health data.
These processes were often constrained by international
regulations such as the European Union’s General Data
Protection Regulation (GDPR),48 variable internal review
timelines, and inconsistent documentation practices.

A focal point of the pre-summit research was the review
and comparison of Data Use Agreements (DUAs). While
most organizations used DUAs to govern data access,
there was little uniformity in format, content, or implemen-
tation. Some DUAs were highly legalistic and inflexible,
while others were informal or adapted on a case-by-case
basis. Participants identified that such inconsistency hin-
dered collaborative research efforts, often requiring weeks
or months of negotiation to resolve access requests.
Interviewees also expressed frustration over the lack of cen-
tralized DUA tracking, which created redundant processes
and internal inefficiencies.These shared challenges high-
light a need for shared tools and governance frameworks
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that accommodate institutional diversity while improving
efficiency.

Opportunities and Key Recommendations:
Participants identified the following opportunities to
strengthen dataset accessibility through technical, policy,
and cultural interventions:

Technical opportunities to enhance dataset accessibility

e Implement secure, federated data enclaves that
enable analysis within local jurisdictions while main-
taining privacy and compliance (e.g., adapting tools
like the AD Workbench).

e Support cloud adoption through cost transpar-
ency and incentives, such as institutional billing
accounts, grant-supported engineering costs, and
platform partnerships to reduce data egress fees.

e Develop a ‘researcher passport’ model to stream-
line researcher authentication across repositories,
reducing repetitive access requests and enabling
more rapid collaboration.

e Support the development of cloud-agnostic access
tools that allow researchers to interact with datasets
across different hosting environments without
major reconfiguration.

As funder representatives, there was general alignment
around explicitly supporting cloud computing costs in grant
budgets to discourage reliance on local-only data analysis
environments. Participants also prioritized the development
of cloud-agnostic tools enabling analysis across datasets
hosted on different platforms (e.g., AWS, Azure, Google
Cloud) as a top priority. For an overview of the action plans
discussed, see Figure 3. Recognizing the potential for a col-
laborative meta-analysis use case, organizations discussed
piloting an effort to bring select datasets into a unified analyt-
ical environment, potentially testing a “researcher passport”
model within the pilot scope. While considered high-impact,
this initiative would require significant time, resources, and
leadership buy-in. The next step is for organizational repre-
sentatives to secure internal support before moving forward.

Policy opportunities to enhance dataset accessibility

e [Establish a cross-organization best-practices
working group to share lessons learned and
resources across organizations while navigating
legal barriers, reducing institutional risk, and clarify-
ing consent requirements.

e Create shared DUA templates with standard
clauses and adjustable modules tailored to a range of
research contexts. These could serve as a starting point
for bilateral negotiations and reduce legal overhead.

e Streamline DUA/ processes by embedding work-
flows into platforms, using parameterized agreements

with simple checklists, and providing legal clarity dir-
ectly on data access pages. Alignment with IRBs and
clear communication with participants about data use
were also emphasized.

e Adopt open consent frameworks or pursue com-
plete anonymization where feasible to facilitate
global data reuse without regulatory delays.

Of these recommendations, the opportunity prioritized
by the group was the formation of a coalition to share
tools and practices that reduce duplication of effort and
enhance regulatory compliance, data access, and adminis-
trative efficiency. See Figure 4 for the action plan around
establishing a best practices working group.

Cultural opportunities to enhance dataset accessibility

e Build trust and reduce perceptions of data imperi-
alism through shared authorship, support for low-
and middle- income country investigators, and trans-
parency around data use and reuse.

e Educate users with onboarding packages and
toolkits to increase user acceptance and demand and
lower barriers through communication and training.

Funders discussed requiring grantees conducting
meta-analyses to upload analysis notebooks to the data plat-
form as a funding condition. This would help improve usabil-
ity by providing future users with documented examples that
could assist with onboarding and adopting the platform.

Interoperability: facilitating the integration and
exchange of information across diverse platforms
through the use of shared standards and formats

Shared Challenges: Interoperability—arguably the most
technically complex pillar of the FAIR framework—was con-
sistently described during pre-summit interviews as both the
greatest challenge and the area with the most untapped oppor-
tunity. Interoperability in practice includes both data harmon-
ization (“reconciling. . .data in formats that are compatible and
comparable”)* and platform interoperability (“open stan-
dards are a necessary but not sufficient condition to achieve
health data interoperability. The ecosystem of open-source
software needs to be considered ...”).50

Pre-summit discussions revealed that despite strong indi-
vidual investments in data infrastructure, cross-disease and
cross-platform interoperability remains difficult due to incon-
sistent metadata standards, fragmented infrastructures, and
differing technical architectures (programming environments,
data storage formats, cloud platforms). Integration is further
complicated by modality-specific inconsistencies (e.g., neu-
roimaging vs. biospecimen vs. wearable data) and limited
engineering capacity. In-person discussions centered around
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Support Cloud-Agnostic Solutions (Accessibility)

Develop solutions that enable seamless research across different cloud
platforms, reducing technical barriers to data access

Expected Timeline Action Steps

1. Admin and Buy-In: Secure buy-in across platforms (e.g.,
AWS, Azure, Google Cloud) for staffing and funding to
support this pilot, including establishing a memorandum
of understanding (MOU)

2. Due Diligence: Perform a detailed comparison of tech
stacks and governance models to identify pain points
and develop a comprehensive technical project plan,

Technical

Expected Outcomes

Enhanced data access
regardless of cloud
platform choice.

Reduced technical
barriers for researchers.

13-14 months

analysis prioritization.

priorities.

engagement strategies.

Effort

including clear success criteria.

3. ldentify Pilot Use-Case: Select a relevant use-case for the
pilot, with a focus on supporting cross-disease meta-

4. User Journey Wireframes: Develop wireframes and
gather feedback from end-users to inform the technical
project plan, aligned with cross-disease meta-analysis

5. Create Full Project Plan: Develop a detailed project plan,
incorporating technical, operational, and stakeholder

Increased flexibility in
data management.

Impact

Figure 3. Action plan generated at the summit around developing cloud-agnostic tools.

the absence of a shared baseline for how to build or evaluate
interoperability. Participants also raised concerns about dupli-
cated efforts in developing in-house tools and the absence of
centralized knowledge-sharing mechanisms. Few organiza-
tions reported dedicated budget lines or long-term strategic
plans targeting data integration or schema alignment.

Opportunities and Key Recommendations:
Participants identified the following opportunities to
strengthen dataset interoperability through technical,
policy, and cultural interventions:

Technical opportunities to enhance dataset interoperability

e Promote metadata-level harmonization through
shared schema documentation, alignment around core
fields (task, modality, timepoint), and ontology mapping.

e Invest in cloud-agnostic platforms and middle-
ware that connect siloed datasets and simplify data
portability. Brokerage or concierge-style services
were suggested to guide users through available data.

e Highlight maturity modeling to track where modal-
ities or platforms stand on the path to interoperability.
This can help prioritize investment—distinguishing
between areas that need standards development versus
those needing broader adoption.

o Share protocols, pipelines, and schemas publicly,
encouraging reuse, transparency, and eventual con-
vergence toward widely accepted standards.

Similar to the accessibility recommendation discussions,
there was an emphasis on having funders require comprehen-
sive technical documentation from awardees as a condition of
funding for data collection and analysis efforts, and support
for facilitating design grants that could support work around
metadata level harmonization before collection efforts begin.

Policy opportunities to enhance dataset interoperability

e Pilot cross-disease coalitions to define metadata stan-
dards and explore interoperability via real-world use
cases. Parkinson’s, Alzheimer’s, and related
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Establish a Best Practice Working Group (Accessibility)

Create a platform for sharing strategies and resources around international

4 Policy
regulatory compliance and data access management.

Expected Timeline Action Steps Expected Outcomes

More consistent
regulatory practices

1. Select Communication Platform: Identify and launch
a communication platform (e.g., Slack) to facilitate

collaboration within the working group.

Reduced legal and

2. Prioritize Resources to Curate and Share: Determine administrative overhead

which resources are most valuable for funders, focusing
on regulatory insights, case studies, and compliance

tools.

Enhanced support for
data access initiatives

3. Create Sharable Resources: Develop standardized Data
Use Agreement (DUA) templates, compliance checklists,
and other practical tools to support regulatory
compliance.

6-8 months

4. Draft and Finalize Group Charter and Goals: Establish
a formal charter outlining the group’s objectives, roles,
and processes, incorporating feedback from group
members

5. ldentify and invite relevant stakeholders to participate in
the working group, ensuring a broad representation of
expertise.

Effort Impact

Figure 4. Action plan generated at the summit around establishing a best practice working group.

neurodegenerative diseases were seen as an ideal starting
point, where a real-world analysis project could be
focused on a common cross-disease modalitiy like
imaging or omics, enabling practical testing and

data collection and analysis grants include dedicated data man-
agers as a budgeted personnel line item, ensuring each team
has experts embedded within the team to champion dataset cur-
ation and maintain deep familiarity with the relevant platforms.

refinement.

e Embed interoperability requirements into  Cultural opportunities to enhance dataset interoperability
funding mechanisms, such as mandating the use
of community-approved repositories and requiring e Normalize a ‘“good enough” standardization

interoperability planning in experimental design.
Professionalize data integration support, shifting
some engineering work out of academia and into
funded service roles, such as solutions engineers, data
managers, and technical writers supported by consortia.
Incorporate dedicated budget lines for interoperabil-
ity in grant proposals to support long-term integration
work and reduce reliance on ad hoc efforts.

mindset to accelerate adoption, citing examples
like Brain Imaging Data Structure (BIDS) where
imperfec; but pragmatic models have gained wide
traction.

Establish communities of practice or working
groups to maintain momentum, encourage shared
learning, and promote reuse of proven interoperabil-
ity approaches.

Echoing the discussions on findability, participants empha-
sized the importance of supporting a coalition to promote
metadata-level harmonization, beginning with a pilot use case
for cross-disease analysis. Funders also discussed requiring that

The interoperability discussions made clear that while no
single solution could address the breadth of technical diversity,
supporting a collective movement toward modular standards,
strategic resourcing, and shared community ownership offers
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a viable and compelling path forward. Participants expressed
strong interest in establishing a community of practice on inter-
operability, bringing together technical staff and data managers
from participating research organizations to share lessons
learned and promote the adoption of common frameworks
across the broader research community.

Reusability: supporting data reuse by ensuring clarity,
completeness, and consistency in both the data and
its associated metadata

Shared Challenges: Reusability was viewed as both an aspir-
ational goal and a cultural challenge. During pre-summit inter-
views, many participants shared that their organizations
struggled to track or measure data reuse effectively. While data
was often made available for others to access, there was little
infrastructure in place to monitor whether or how it was being
reused—Ilet alone to assess the impact of that reuse.

Interviews also highlighted cultural barriers to reuse,
such as the reluctance to share scripts, code, and protocols
in reproducible formats. Concerns about misinterpretation,
lack of attribution, or additional support burdens often dis-
couraged researchers from providing these supplemental
materials. While model programs for technical skillbuilding
and support that enhance data reusability were identified
(e.g., The Carpentries,”> McGill’'s Digital Research
Services,53 GP2’s Learning Platforln54), attendees noted
that individual PDRD researchers may not have the time
or interest in developing this secondary set of expertise
atop their existing disciplinary specialty. At the same
time, there was strong alignment among participants that
improving data reuse is essential to achieving the full
value of public and private investments in research data.

The summit further explored these challenges, beginning
with a participant alignment activity around the level of
reuse tracking and incentive structures currently in place
within their organizations. Responses revealed that most
groups had informal mechanisms—such as anecdotal
reporting or post-publication tracking—but few had sys-
tematic ways of evaluating reuse or encouraging contribu-
tors to document their work in reusable formats.

Opportunities and Key Recommendations:
Participants identified the following opportunities to
strengthen dataset reusability through technical, policy,
and cultural interventions:

Technical opportunities to enhance dataset reusability

e Develop automated tools to track reuse, including
DOI citations, inclusion in meta-analyses, and shared
analytical outputs. This could include Al-driven
landscape mapping of how datasets are used across
publications and platforms.

e Create usability metrics and taxonomies to clas-
sify datasets (e.g., by domain, preclinical/clinical

status, model used), improving discoverability and
contextual understanding.

e Incorporate dataset provenance and FAIRness
assessments as part of submission and cataloging,
including scorecards and “stamps” for documenta-
tion quality, ease of use, and adherence to standards.

e Invest in infrastructure to support code and
model sharing, with platforms like GitHub, Code
Ocean, and HuggingFace backed by funder-driven
training, doc-a-thons, and community rating systems.

e Foster engagement through user-centered design,
including biology-friendly Uls, onboarding materi-
als, code notebooks, and data challenges to draw
new users in.

Opportunities surfaced through discussions of successful
community-led initiatives that reward transparency and
reproducibility. Not all opportunities can be addressed by
funders alone, but near-term actions—such as hosting
data challenges to attract new users and co-funding infra-
structure to support code and model sharing—were seen
as feasible first steps.

Policy opportunities to enhance dataset reusability

e Develop common metrics and dashboards to
assess data reuse, including citations, software
forks, downloads, and integration into new analyses.

o Incentivize better citation practices by requiring
templated data citations in publications and pushing
journals to adopt open access and platform citation
policies.

e Create recognition and reward systems that cele-
brate meaningful contributions to reuse, including
badges, co-authorship, and grant incentives.

e Promote the development of an Sharing-index—a
reuse-specific metric that complements the trad-
itional H-index, to analyze how often datasets have
been re-used.

o Fund re-analysis and meta-analysis projects, inde-
pendent of initial data generation, to spur new
insights and demonstrate value through targeted
data challenges.

As John Naisbitt famously said, “We are drowning in
data but starving for knowledge.” As highlighted in the
technical recommendations, research organizations priori-
tizing re-analysis and meta-analysis of existing datasets is
a critical step toward transforming abundant data into mean-
ingful insights.

Cultural opportunities to enhance dataset reusability

e Encourage community feedback models (e.g.,
“works for me” ratings, thumbs-up systems),



Kirsch et al.

13

enabling lightweight validation of dataset utility and
surfacing valuable resources.

e Build coalitions to share best practices, form
working groups, and highlight success stories that
reinforce data reuse as a core research output.

Consistent with findings from librarianship, reusability
discussions illustrated that while the technical tools for
sharing PDRD data already exist, cultural and organiza-
tional supports remain underdeveloped and are critical to
successful community activation in service of data reusabil-
ity.>> Building upon the emerging theme from all the FAIR
principles, a best practices working group that would help
with building coalitions not just within the organizations
present at the summit, but the broader research community
at large, was seen as a high-priority, high-impact next step.

Conclusions

The outcomes of the PDRD Data Interoperability Summit
2025 reveal both the complexity of implementing FAIR
data principles in the neurodegenerative disease research
space and the eagerness of the private funder community
to address these challenges collaboratively. Participants
were glad to start the conversation with each other but
also interested in expanding the organizational representa-
tion to include other research organizations that may have
a large footprint in the neurodegenerative space. Across
all four pillars of FAIR, there was an unmistakable sense
of convergence on the core barriers. Rather than treating
these issues independently, participants emphasized the
value of holistic, cross-cutting interventions — those that
blend technical development with policy reforms and cul-
tural incentives. This system-level lens was a key theme
throughout the summit and became a guiding orientation
for many of the following recommendations.

One of the summit’s most notable outcomes was the
sheer breadth of recommendations generated across tech-
nical, policy, and cultural dimensions. This diversity
reflects not only the scale of need but also the appetite for
innovation within the community. Participants brought
not only strategic ideas, but also practical, context-specific
proposals rooted in lived experience with data governance,
tool development, and research workflows.

While initial action plans were developed during the
summit to catalyze immediate progress, the remaining recom-
mendations present a roadmap for long-term transformation.
These priorities were not selected based on theoretical
appeal alone, but through a participant-led scoring and
sorting process using an impact-versus-effort framework.
Critically, this summit affirmed that change is not only pos-
sible, but already underway. Multiple participants shared
existing efforts and pilot projects that align with FAIR princi-
ples—evidence that the ecosystem does not need to start from
scratch, but instead must better connect, coordinate, and

amplify what already works. Projects supporting federated
search, modular metadata schemas, or cross-institutional ana-
lytics already exist, but lack the scaffolding of shared strategy
or infrastructure investment. In many cases, the missing ingre-
dient is not technology, but shared governance, standardiza-
tion, and strategic funding mechanisms.

A key takeaway from the summit was the importance of
avoiding “boiling the ocean.” Participants consistently
emphasized the need for phased implementation strategies,
grounded in specific pilot use cases and measurable out-
comes. The risk of over-engineering or aiming for universal
solutions too early was flagged as a common cause of
stalled initiatives. Instead, the group championed pilots,
modular frameworks, and feedback loops—prioritizing pro-
gress over perfection. This mindset was reflected in how the
final action plans were scoped: each with clear boundaries,
testable hypotheses, and pathways for evaluation.

In sum, the 2025 PDRD Interoperability Summit sur-
faced a clear message: the scientific community has the
will and capacity to transform how neurodegenerative
disease research data is shared and reused. But doing so
will require more than tools and templates—it will require
a coalition of aligned actors working with intention, humil-
ity, and mutual accountability. The recommendations and
action plans developed here are a strong step forward, but
only the beginning of a longer journey toward a truly
FAIR research ecosystem—one that not only advances dis-
covery but also reflects the shared values of transparency,
collaboration, and equity. The summit reinforced that
FAIR is not merely a set of technical guidelines. It is a
framework for values-driven collaboration—grounded in
equity, openness, and shared stewardship of data as a
public good. As such, FAIR implementation must be inclu-
sive, iterative, and attentive to both the technical and human
dimensions of data sharing.

As research funders, we can support FAIR data sharing
through coordinated action across technical, policy, and
cultural domains. On the technical front, we can invest in
shared infrastructure, adopt standard tools and formats,
and embed interoperability as a strategic priority within
our organizational roadmaps. From a policy perspective,
we can collaborate with fellow funders to co-develop
clear, aligned data policies and governance frameworks
that support consistent and responsible data sharing.
Culturally, we can incentivize good practices by recogniz-
ing contributions to data sharing and by fostering transpar-
ency and collaboration across our shared initiatives. The
positioning of this workshop as a summit between private
funders of research into neurodegenerative diseases pro-
vides a path to enacting systemic change and improving
data interoperability. Agreement between funders on stra-
tegic directions and data governance requirements, priori-
tization of budget line items that support data
interoperability and not just data generation and analysis,
and shared understanding of best practices that recipients
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can and should utilize, will help create a framework for
interoperability to amplify the scientific and translational
impacts of their research investment. Moving forward, the
momentum generated by the summit must be sustained.
This will require not only follow-through on the action
plans, but also a governance model that supports account-
ability, adaptation, and expansion. It will require new
mechanisms for aligning funding priorities, sharing learn-
ings, and measuring progress. And it will require a contin-
ued commitment to convening—not just once, but regularly
—as a mechanism for collective reflection, recalibration
and accountability to make change happen.
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