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On August 29, 2023, the National Institutes of Health (NIH) Brain Research Through Advancing Innovative
Neurotechnologies® (BRAIN) Initiative Multi-Council Working Group (MCWG) met virtually to discuss the
current state of the BRAIN Initiative and updates from the BRAIN Neuroethics Working Group (NEWG)
and other BRAIN Initiative partners. In addition, the MCWG provided feedback on a concept for a funding
opportunity around non-invasive imaging.

In opening remarks, Susan Weiss, PhD, Designated Federal Official of the MCWG, welcomed all meeting
participants. Dr. Weiss introduced Frank Longo, MD, PhD, as the new representative from the National
Institute on Aging (NIA) for the MCWG, and thanked Elba Serrano, PhD, for her service to both the MCWG
and the NEWG. Next, John Ngai, PhD, Director of the NIH BRAIN Initiative and Chair of the MCWG,
welcomed new staff and summarized the BRAIN project team structure and budget. Since 2014, the BRAIN
Initiative has invested more than $3 billion to fund more than 1,300 projects. In addition, the NIH BRAIN
Initiative website has been refreshed to help users find content and information, including funding
opportunities, more easily. Dr. Ngai then highlighted multiple recently held meetings and conferences,
including the 9th Annual BRAIN Initiative Meeting and a Congressional Neuroscience Caucus Briefing on
the BRAIN Initiative. Dr. Ngaidescribed upcoming events and competitions, including the BRAIN Initiative
Cell Census Network (BICCN) Enhancer Prediction Challenge (September 2023) and the Targeted Genome
Editor Delivery (TARGETED) Challenge (October 5, 2023). He also presented an overview of current BRAIN
programs and associated funding opportunities and notices.

Lastly, Dr. Ngai highlighted new scientific findings and developments from the BRAIN Initiative: (1) use of
improved next generation genetically encoded voltage indicators (GEVIs), 123 (2) mapping of the complete
adult Drosophila brain connectome and development of associated tools (e.g., FlyWire), (3) music
reconstruction from human auditory cortex activity using nonlinear decoding models,* (4) a first-in-
human trial successfully evaluating the safety and feasibility of combining DBS and traditional
rehabilitation for late-stage post-stroke recovery of upper extremity control,> and (5) a wearable platform
for closed-loop stimulation and recording of single-neuron and local field potential activity in freely
moving humans.®

Following Dr. Ngai’s updates, Christine Grady, RN, PhD, Chief of the NIH Department of Bioethics and Co-
Chair of NEWG summarizedthe July 2023 NEWG workshop, which focused on understanding the ethical
considerations around sharing individual-level human brain data, and considering the trade-offs of
benefits and risks that come with sharing brain data. That workshop also discussed potential safeguards
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to mitigate any risks arising from sharing of human brain data, including for example, improvements to
informed consent. During the August 2023 NEWG meeting, as a follow-up panel from the workshop, the
NEWG focused on a deep dive of informed consent, and more specifically, disclosure and participant
control in the sharing of human brain data. On disclosure, NEWG discussion focused on what individuals
need to understand prior to sharing their data (and in what level of detail). The NEWG also heard from
speakers around different models of informed consent, towards the goal of providing information to help
participants make choices around sharing their data, and to respect those choices.

Next, Floh Thiels, PhD, Program Director at the National Science Foundation (NSF) updated the group on
cross-cutting and new programs supporting brain science at NSF, including BioDesign, BioFoundries,
Regional Innovations Engines, Convergence Accelerator, Collaborative Research in Computational
Neuroscience, the Behavioral and Neural Systems programs, Biology Integration Institutes, and
Integrative Research in Biology. Other relevant NSF programs include: Human-Centered Computing,
Robust Intelligence, Disability and Rehabilitation Engineering, Emerging Frontiers in Research and
Innovation, Mathematical Biology, Statistics, Chemistry of Life Processes, Physics of Living Systems, and
Education (EDU) Core Research.

Shumin Wang, PhD, Program Director at the National Institute of Biomedical Imaging and Bioengineering
(NIBIB) presented on a concept on transformative discovery to resolve the heterogeneity of the brain
through non-invasive imaging. Current non-invasive methods—including PET, MRI, ultrasound, and
optical imaging—are limited by dimensionality differences, scaling differences, and tissue accessibility. To
address these limitations, researchers can mine BRAIN cell census data tonominate and prioritize imaging
targets. The expected outcome of this research will answer what, how, and to what extent non-invasive
imaging features can identify and localize different brain cells. These approaches can potentially
accelerate the development of new research paradigms, diagnoses, targeted therapies, and treatment
management for the brain and beyond. Dr. Wang provided multiple publications implementing targeted
approaches to non-invasive imaging.”-8°.10.11 For example, one research group developed a genetically
targetedreporter for PET imaging of deep neuronal circuits in mouse brains. 2 There was robust discussion
among MCWG members and NIH staff on this concept, including the degree to which some of the
techniques are considered non-invasive, but MCWG were overall supportive of the concept and
emphasized its importance in furthering our understanding of the brain. Moreover, Dr. Ngai stated that
AAV techniques can help identify cell type targets and support the feasibility of non-invasively imaging
these targets, allowing researchers to develop ligands for non-invasive imaging in humans.

The next MCWG meeting will be held on February 13, 2024, and a video recording will be available for live
viewing and archived.
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