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PMI Summit and 21st Century Cure Act

My hope is that this becomes the foundation, the architecture
whereby 10 years from now we can look back and say we
that we have revolutionized medicine.

- President Obama, February 25, 2016

The 21st Century Cures Act

The Cures Act, or the 21st Century Cures Act# [T, passed overwhelmingly in both the U.S. House of Representatives and Senate with strong bipartisan support, and was signed
into law on December 13, 2016. The legislation provides NIH with critical tools and resources to advance biomedical research across the spectrum, from foundational basic

research studies to advanced clinical trials of promising new therapies. Slgned IntO laW December 20 1 6

Funded four highly innovative scientific initiatives:

1.The All of Us Research Program
2.The Brain Research through Advancing Innovative Neurotechnologies (BRAIN) Initiative

3.The Cancer Moonshot*”
4. The Regenerative Medicine Innovation Project 2



https://www.nih.gov/allofus-research-program
https://www.braininitiative.nih.gov/
https://www.cancer.gov/research/key-initiatives/moonshot-cancer-initiative
https://www.nih.gov/rmi

All of Us Mission

Nurture partnerships
for decades with at least a million

participants who reflect the | ‘ |
diversity of the U.S. \

Our mission
Accelerate health
research and medical
breakthroughs, enabling
individualized

. . available and secure
prevention, treatment,
Catalyze an ecosystem and care for all of us. _I
of communities, researchers, and A& | >
funders who make All of Us an
indispensable part of health S\
research

Deliver one of the largest,
richest, biomedical datasets
of its kind that is broadly



Current protocol

Recruiting 18+ years old initially; plan to include children in future
Enroll, Consent

and Authorize EHR

Online, interactive consent

Includes authorization to share EHR data

The Basics Health Care Access & Utilization NEW:

= — Answer : : :
C = sSurv eys Overall Health Personal and Family Medical History Emotional Health History and Well-Being
Bl Behavioral Health P li
! Lifestyle Social Determinants of Health ehavioral Health and Personality
Q : . : BMI
AN Provide Physmal Blood pressure Height -
\\\‘\‘ Measurements Hip circumference
W Heart rate Weight Waist circumference
. Blood (or saliva
.0 Provide _ ( _ :
% Biosamples Urine specimen

Biosamples will be stored at the program’s biobank

Share data from Fitbit data may include
Wearables/Di gital Share_dqta from wearable fitness devices, starting physical activity, step
A with Fitbit counts, heart rate, and 4
PPs sleep data



Genomics Plans

Infrastructure 7
Three Genome Centers: to generate genotyping & HGSC
whole genome sequencing for one million or more oo ARG
participants CID R
Genetic Counseling Resource: to support the
responsible return of information to interested UTHealth
pa rt|C| pa ntS The Unjversity of Texas

Return of Information { %BTIOT‘%T]?

Over time, the program anticipates providing several kinds of

. . . . . HUDSONALPHA

information of interest to participants: T e

» Traits and ancestry PARTNERS

* Drug-gene interactions e

» Genetic findings connected with risk of certain Genomejaences
diseases UNIVE HINGTON

colcr



Genetic Return of Results: Engagement and Health-Related

Engagement Genetics Health-Related Genetics

- Hereditary Disease Risk
/ « ACMG v2.0
|- » Genome sequencing

Medicine and your DNA

. - Pharmacogenetics

« Genome sequencing
» Genetics Engagement Module (GEM)
* Genotyping o _ _
« Shared Ul with Color Health A FDA Investigational Device Exemption (IDE)
issued July 9, 2020



All of Us Data
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Enroliment data snapshot

Enrolilment Numbers

600,000

693,000+ 386,000+

Participants Electronic Health

400,000
: Records
We just reached 700K yesterday!
300,000
200,000
478,000+ 494,000+
Participants who have Bi osampl es
completed initial steps
f th ; 0 -
of he pregigll We just reached 500K yesterday! May 2017 Aug.2018 Nov.2019  Feb.2021  May 2022
Participants Participants who have completed the initial steps of the program
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A bit about All of Us participants

Race and Ethnicity

Age

80% of All of Us participants are

underrepresented in biomedical research

ResearchAllofUs.org

*White
Black, African American or
African
Hispanic Latino or Spanish
*More than one race/ethnicity
*Asian
Other
A% 6 .0% =Prefer not to say

18-29

30-39

40-49

50-59

60-69

21.7%

70-79

80-89

89+

Data as of August 2023



Data Types and Sources

Version 7- Released April 2023

413,350+

" ‘ Survey

337,500+

Physical
Measurements

312,900+

Genotyping

Responses Arrays

[|ya 245,350+

' Whole Genome

287,000+ 15,600+

Electronic Health S ad s S Fitbit
Records N =N equences Records
7 m 4
Structural Variants == &= | ong-Read Sequences
D G
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Genomics data available

All of Us is the largest set of whole genome sequences widely
available for research.*
The whole genome sequence dataset includes variation at more
than 1 billion locations, which is nearly one-third of the entire
human genome.

{
m

245,350+

Whole Genome Sequences

312,900+

Genotyping Arrays

i
Genomics Analysis Tools

Hail and PLINK in addition to R,
Python, and Jupyter Notebooks

1,000

Long-Read Sequences

*Only available in the Controlled Tier

Genomic Data Is Paired With
Rich Phenotypic Data

206,100+
Have Whole Genome Sequences + Electronic Health Records
+ Physical Measurements + Survey Responses

245,100+
Have Whole Genome Sequences + Physical Measurements +
Survey Responses

206,150+

Have Whole Genome Sequences + Electronic Health Records

A

8,800+
Have Whole Genome Sequences + Fitbit Records
Fitbit data may include physical activity, step counts, heart rate, and sleep
data

=
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1. Participants share their data with the
All of Us Research Program through
multiple sources. These data are sent
to a secure cloud environment, managed
by the Data and Research Center.

N

\

J

3. Anyone can visit the Research Hub
to learn more about the types of data
All of Us makes available for research,

The Survey Explorer ' and Data Browser 2

offer more information about the unique
data elements and let visitors browse
aggregated participant data.

' researchallofus.org/data-tools/
survey=explorer

2 databrowser.researchallofus.org

O \ 5. Registered researchers in the

\ Researcher Workbench can create
research projects using collaborative
workspaces, cohort-building tools,
interactive notebooks, and more.

All of Us Research: W-\|
How It Works

-

N

of US

RESEARCH PROGRAM

2. Participant data is received
and funneled through a
curation pipeline* within a
secure repository that connects
to the Research Hub tools.

* researchallofus.org/data-tools/
data-sources

4. Researchers register* for
access to the Researcher
Workbench to analyze data.

*researchallofus.org/register

6. Research underway can be viewed
on the Projects Directory.’'
Publications related to A/l of Us
Research Program data are posted
on the Publications page.?

! researchallofus.org/research-projects-
directory
2 researchallofus.org/publications
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Research Hub Website

[ All-Us | [ Qe

Welcome to the A/l of Us

ResearchAllofUs.orqg e

Goal: To provide more information around
program data and tools.
Data Snapshots: broad cohort metrics —_—
Data Browser: interactive tool
Survey Explorer: source information for
participant-provided information
Researcher Workbench: restricted cloud-
based platform designed to execute rapid,
hypothesis-driven research

Data Methodology

DataCurationProsess ~ Observational Medlical Outcomes Partnershin
(OMOP) Common Data Mode!

Data Curation Process

Survey Explorer

The Basics Lifestyle




Powerful analytical tools & user support

WORKSPACES

USES:

Organizing research projects
Collaboration

Transparency

S o
2X+Y

—

NOTEBOOKS

USES:
Analyses
Queries

Uses programming
languages R and Python

DATASET
BUILDER

USES:
Pre-populated analyses
Dataset previews

OO

<

COHORT USER SUPPORT
BUILDER HUB
USES: USES:

Workbench training and
resources

Articles on Data and Tools
Live office hours

Cohort creation
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Broadly accessible to researchers across stages and settings

Our Researchers

P a
i

6,400+

Registered
Researchers

across a range of
institutional roles
and career stages

Research
Currently
Underway

I::mm:::P """""""""""""

550+

Institutions

) 6,300+

Active projects

Researchers
nationwide

are using the
Researcher
Workbench

175+

Publications in
peer-reviewed journals

350+

350

300

250

200

150
100+

=5+ 100

5

0
0
Health Care
Institutions

Academic Not-For-Profit
Institutions* Organizations

*Includes 90+ Historically Black Colleges and
Universities and Hispanic-Serving
Institutions.

ardiovascular disease
Hypertension
® \ental Health
@ Cancer
@ Diabetes 15

T%p conditions being studied
o C

Figures accurate as of April 2023



Advantages and limitations: Data

Advantages

DIVERSITY of participants and data (75% of
participants are from communities
underrepresented in biomedical research,
including 45% of whom identify with racial and
ethnic minority groups)

DIMENSIONALITY: Unparalleled ability to make
associations through our integrated dataset by

cross-referencing participants’ genes,
environment, and life circumstances

GRANULARITY OF PARTICIPANT-PROVIDED DATA
enables better understanding of race, ethnicity,
gender, and sexual orientation (based on how
participants self-identify)

BROADLY ACCESSIBLE thanks to cloud-based
platform; you don't need expensive equipment to
access the data

NEW DATA RELEASED REGULARLY: Ongoing data
releases as enrollment continues Data as of April 2023

Limitations

NOT NATIONALLY REPRESENTATIVE: All of Us
oversamples for those who have traditionally been
underrepresented in biomedical research

LIMITED ENVIRONMENTAL DATA: Additional data from
surveys and connections to external datasets forthcoming

POTENTIAL LEARNING CURVE FOR NEW
INTERACTIVE ANALYSIS TOOLS (Hail & PLINK)
supporting R & Python and Command Line
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Advantages and limitations: Research tools

Advantages Limitations

° Egr\g EE’E%L A@f\el_rr’rTigl: eCn/gFE)/?\eleﬁlgss:irﬁ\\SI\’:gQgggs @ LEARNING CURVE WITH DATA ANALYSIS TOOLS: Data
PUING P analysis requires proficiency in Jupyter notebooks and ability to

lorati f multipl fi rful scal :
Sejggggrel%nb?/ REn (;Jncljppey%%ens, l%és r(?\?)sc’? &%Véi, Ssé(éa © code in R, Python, HAIL and Plink. Some institutions and teams

open-source platforms for statistical analysis, as well as may come to the platform without a background in these tools.

HAIL and Plink, both commonly used for genomic

analysis. @ CAPACITY: Smaller research teams may find that capacity

constraints (e.g., cost, proficiency in coding tools, dependency

® TEAM SCIENCE APPROACH: The Researcher Workbench on data scientists and/or partnerships) impact their ability to

provides the data, fools, and opportunity fo come make full use of the All of Us platform without collaborators.

together with other researchers from different

claiplings QroUe] FTefeet YpEeie eione Crolit @ ADDITIONAL COSTS ASSOCIATED WITH ANALYSIS OF

(through collaborative workspaces, cohort-building

tools, interactive notebooks, and more). GENOMIC DATA: While there is no cost to access the

Researcher Workbench, there are computational costs for

@ AVAILABILITY OF FEATURED WORKSPACES AND SAMPLE analyses incurred through Google Cloud Platform. The program
COHORTS: For replicability and to help researchers get provides $300 in initial credits to registered researchers to get
started. them started.

17
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All of Us Community and Provider Partner Network (as of April 2023)
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All of Us Consortium Members (beyond community partners, as of April 2023)

The Participant Center

MAYO ‘.

Communications & Engagement

Note: These are not approved lockups and should not be repurposed on assets
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(Health Care Provider Medicine All of Us Trans America New York City All of Us Southeast
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Create an All of Us account

Get started today

STEP

1

CONFIRM YOUR INSTITUTION’S
AGREEMENT

STEP

3

COMPLETE THE MANDATORY
TRAINING

STEP

CREATE AN ACCOUNT AND VERIFY
YOUR IDENTITY

STEP

SIGN THE DATA USER CODE OF
CONDUCT (DUCC)

allof-us.org/Register
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https://allof-us.org/Register

Stay in touch to learn more

Subscribe to
Research Roundup

Stay up to date on the latest
news and insights from the
All of Us Research Hub.

allof-us.org/RRSignu



https://allof-us.org/RRSignup

Thank Youl!

NIiH)

.|
o/ US

RESEARCH PROGRAM National Institutes
of Health
ResearchAllofUs.org AllofUs.nih.qov

ﬁ Q @AllofUsResearch
#JoinAllofUs


https://www.researchallofus.org/

