The BRAIN Initiative ®

The NIH BRAIN Initiative:
An Overview

John Ngai, Ph.D.
Director, NIH BRAIN Initiative

NIMH Joint Alliance-Coalition Town Hall
October 5, 2020




R ..,t_'.__d_.

v “ NIH, NSF, DARPA, IARPA, FDA

D) The BRAIN Inifiative® . +.. .  The U.S- BRAIN Initiative

.

The Brain Research through Advancing Innovative
Neurotechnologies® (BRAIN) Initiative

« Mission: to enable and revolutionize our understanding of the human

brain by accelerating the development and application of innovative
technologies

« Partnership between five U.S. federal agencies & private foundations
* Announced by the White House in 2013, first awards in 2014

https://braininitiative.nih.gov (=X XQ)
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Goal: to develop and apply new tools for understanding how
neural circuits underlie complex behaviors in health and disease

« Leverage technological innovations to
enable new discoveries about neural
circuit function

 Use these discoveries as a foundation for
new therapeutic strategies for human
brain disorders

 Disseminate and democratize
technologies for basic discovery and
clinical applications

https://braininitiative.nih.gov O© ,
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1. Discovering diversiy

Tools for Circuit Diagrams 2. Maps at multiple scales
Technology to Monitor Neural Activity 3. The brain in action
Precise Interventional Tools 4. Demonstrating causality

5. Identifying fundamental principles
O 6. Creating human brain research networks
7. From BRAIN Initiative to the brain

8. Organization of Science

https://braininitiative.nih.gov/strategic-planning/brain-2025-report @
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The BRAIN Imtlatlve Z 0: From CeIIs to Circuits, Toward Cures

Working Group 2.0 Major Findings:

e Stay on the productive path already
underway for the NIH BRAIN Initiative;
continue support for technology development
and targeted study of circuit components

e Balance individual-investigator research with
team science — both levels of inquiry are vital
for advancing our understanding of the brain

e Devote ample BRAIN Initiative resources to
large-scale transformative projects

https://braininitiative.nih.gov/strategic-planning/acd-working-
groups/brain-initiative-20-cells-circuits-toward-cures
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The NIH BRAIN Initiative

Since 2014, BRAIN has supported over 700 awards with over 900 publications to date

2015 2016 2017

B Base Funding

Build a runway to FY2023

FY FY FY FY
2018 2019 2020 2021 2022 2023 2024 2025 2026
Est. Est. Est. Est. Est. Est.

FY 2020 increase M 21st Century Cures Funding

BRAIN 2.0 Transformative Projects...

$1.3B invested through 2019

S5.2B= projected total for
lifetime of BRAIN




@ The BRAIN l-ni_t'iative e BRAIN 2.0 Transformatlve Pro;ects'

[

Building on a solid foundatlon of dlscovery and technological innovation

€ Phase Ill Brain Cell Census (parts list)
* Will build on success of BICCN mouse brain cell census
e Shift emphasis to construct a human brain cell atlas

Next-Generation Technologies for Brain Microconnectivity Analysis (wiring diagram)
* A wiring diagram of the brain at multiple scales and species

&) Organizing Resources for Brain Cell Type Access and Manipulation Across Species
(cell type-specific armamentarium)
* Develop tools for cell access in rodent and NHP brains, human cells and tissue
* Long-term goal: new therapeutic strategies for human brain disorders
* First RFA (RFA-MH-20-556) just issued!
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Discoveries supported by BRAIN lay the foundation for
novel interventions in human brain disorders

BRAIN-supported technologies are unraveling the circuits and

computations underlying complex behaviors
=> |dentification of cells and circuits affected in neurologic and
neuropsychiatric disorders
=> Closed-loop deep brain stimulation devices
=> Targeted molecular/gene therapies
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Neuroethics is a partner to neuroscience, working to anticipate
and address ethical questions raised by innovative research.

* The Neuroethics Working Group of
NIH BRAIN Multi-Council Working
Group help integrate neuroethics
into the BRAIN Initiative at NIH.

 Group has developed a set of
Neuroethics Guiding Principles for
the NIH BRAIN Initiative
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Thank You to the Many Contributors

8 Project Teams, Coordiriating Team, Review,
Outreach, Support Staff
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