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Computational Thinking is contagious
Theoretical and Computational Neuroscience Program

This program supports basic experimental and theoretical research focusing on
biophysically based, multi-scale computational modeling of cellular and
molecular pathways in brain circuits, including those that link cellular and subcellular activity to neural systems that underlie complex mental health relevant
behaviors. We encourage data-driven studies that provide models of how
molecular and cellular pathways relate to synaptic biophysical models and how
these can be used to bridge cellular levels of analysis to circuits and behavior.
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Patients

This program fosters biologically-based computational frameworks to identify
and validate biomarkers and novel treatment targets relevant to the
prevention, treatment, and recovery of psychiatric disorders. The program
supports translational research using analytical approaches for the prediction
of risk and treatment response and the understanding of the pathophysiology
underlying mental disorders.
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Animals & Humans

This Program supports empirical and theoretical studies of self-organizing
behavior in neuronal systems, mathematical approaches to modeling nonstationary neuronal processes, functional imaging of dynamical systems, and
the modeling of all levels of neuronal processing, from single cell activity to
complex behaviors. Projects typically combine mathematical and
computational tools with neurophysiological, neuroanatomical, or
neurochemical techniques in order to decipher the mechanisms underlying
specific neuronal and behavioral systems.
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Explainable Artificial Intelligence for Decoding & Modulating BehaviorallyActivated Brain Circuits (R01) (PAR-19-344)
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Goal. Developing eXplainable Artificial
Intelligence (XAI) solutions for behavioral
neuromodulation. XAI approaches
combine machine learning with effective
explanatory methods to enable a
mechanistic understanding of the
solutions provided by the computational
model.
Approach. XAI would integrate theoryand data-driven models for precise
solutions and causal explanations of
closed-loop modulation of brain and
behavioral signals (multimodal datasets).

Explainability
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One XAI Example
MULTIREGIONAL ELECTRICAL ENCODING OF SOCIAL AGGRESSION: (Drs. Kafui Dzirasa & David Carlson 1R01MH125430)
Goal: discover and validate an explainable model for aggression.
Hypothesis 1: neural oscillations observed within key brain regions will integrate across timescales to encode aggression.
Hypothesis 2: cellular firing will integrate into the network level architecture composed by these neural oscillations.
Key features of the study:
Record cellular & local field potential activity from multiple brain regions [ventromedial hypothalamus (VMHvl), lateral septum, lateral habenula,
orbitofrontal cortex, and prefrontal cortex] that contribute to aggression.
Mice are subjected to behavioral paradigms that induce aggression.
DREADDs will selectively stimulate ventromedial hypothalamus (VMHvl), which has been shown to increase aggression.
Noradregnergic-2A receptor agonist, guanfacine, which suppresses aggression in rodents & humans.
Develop a methodological approach that extracts the activity state of functional networks in real time and then uses this activity to regulate neuromodulation
(i.e., closed-loop network level control) to test the causality of the aggression network model.
Discover a network-level mechanism underlying innate aggression.
Hypothesis: network-level model that integrates oscillatory & cellular firing activity across these regions and timescales will signal aggression, and that this
network will be discovered by their ML methods.
Test whether targeted cellular/molecular manipulations converge to modulate a single multiregional network for social aggression.
Hypothesis: test whether these manipulations impact the aggression network discovered, along with its subcomponents.
Test causality of the learned aggression network.
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Computational Approaches for Validating Dimensional Constructs of Relevance to Psychopathology
(R01) (PAR-21-263)
Goal: Perform a computational validation of existing constructs that may
involve finding continua, merging, subdividing, or hierarchically
organizing constructs by integrating data between & within constructs.
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•

Fostering collaborations between clinical researchers & computational
neuroscientists using theory- &/or data-driven models.

•

Utilizing accelerated longitudinal studies (focusing on childhood &
adolescence) to predict optimal neurodevelopmental stage for interventions

•

Explicating the dimensions and constructs of interest through the inclusion
of healthy subjects & patients from multiple diagnostic groups.

Must include:
1. Human participants; studies exclusively focused on animal models will not
be responsive
2. At least two constructs (e.g., existing RDoC constructs or constructs that
do not appear in the matrix but meet the criteria provided above).
3. Multiple behavioral tasks per construct, for convergent validity. Using
distinct tasks will enable a broader, more dynamic, and complex definition
of each construct.
4. At least two levels of analysis (one of the levels of analysis must be a
brain-based measure).
5. Real-world data collection intended to validate models developed from labbased behavioral tasks.
6. A schematic description of how the study proposes to validate or change
the structure of the RDoC Matrix (e.g., pre- & post-study).
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Computationally-Defined Behaviors in Psychiatry (R21) (PAR-21-264)
Goal: Support development of parametric computational
models of complex human behavior relevant to mental-health
relevant domains of function.
• Paradigms and models that have the potential for back-translation
from humans to animals to advance novel therapeutic strategies, as
well as models that can be extended to clinical populations in the

future
• Parametrically-detailed, mental-health relevant behavioral measures
that readily lend themselves to rigorous computational analysis,
predictions, and explanations

• Behavioral models and parameters that are linked to the underlying
neural processes that may be involved in their computation
• Ecologically valid behavioral assays tested for generalizability to
behavioral data collected in a real-world setting
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Collaborative Research in Computational Neuroscience (CRCNS)

National Institute of Mental Health
National Institute of Neurological
Disorders and Stroke
National Center for Complementary
and Integrative Health

Germany

France

National Institute on Alcohol
Abuse and Alcoholism

Spain

National Institute of Aging

Synopsis: Computational neuroscience provides a
theoretical foundation and a rich set of technical
approaches for understanding complex
neurobiological systems, building on the theory,
methods, and findings of computer science,
neuroscience, and numerous other disciplines.
Two classes of proposals will be considered in
response to this solicitation:

National Institute on Drug Abuse
National Eye Institute
National Institute on Deafness and
other Communication Disorders
National Institute of Biomedical
Imaging and Bioengineering

DOE

Israel

Japan

• Research Proposals describing collaborative
research projects
• Data Sharing Proposals to enable sharing of data
and other resources
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BRAIN Initiative 2.0 is here!

RFA-EB-20-002

BRAIN Initiative: Theories, Models and Methods for Analysis
of Complex Data from the Brain (R01)

▪
▪
▪
▪
▪

Understand brain function from complex neuroscience data

Theories to organize/unify data and infer general principles
Mathematical/statistical models to drive testable hypothesis
Methods for complex data analysis and feature detection
Tools that can be used by the larger neuroscience community
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NIH Innovation Awards
•

NIH Director’s Pioneer Award

•

NIH Director’s New Innovator Award

•

NIH Early Independence Award

•

NIH Transformative Research Award

Early-Stage Investigators Awards

•

NIMH Biobehavioral Research Awards for Innovative New Scientists (BRAINS)

•

Early Stage Investigator Research Project Grant (KATZ)

From NIH Office of Data Science Strategy (ODSS)
•

(Reissued) Supplements to Enhance Software Tools for Open Science NOT-OD-21-091

•

(NEW) Supplements for Workforce Development at the Interface of Information Sciences, Artificial Intelligence/Machine
Learning, and Biomedical Sciences NOT-OD-21-079

•

(NEW) Supplements to Support Collaborations to Improve the AI/ML-Readiness of NIH-Supported Data NOT-OD-21-094

•

(NEW) Supplements to Support Existing Repositories NOT-OD-21-089
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Small Business Innovation Research (SBIR)
Small Business Technology Transfer (STTR)
The Small Business Innovation Research (SBIR) & Small Business Technology Transfer (STTR) Programs are one of the largest sources of early-stage capital for
technology commercialization in the United States.

The goal of the NIMH SBIR and STTR programs is to support small businesses to develop technologies that can advance the mission of the Institute, including:
•Basic neuroscience research. Margaret Grabb: mgrabb@mail.nih.gov
•Translational and clinical research Margaret Grabb: mgrabb@mail.nih.gov
•Clinical diagnosis and treatment Adam Haim: haima@mail.nih.gov
•Dissemination and implementation of evidence-based research on mental disorders. Adam Haim: haima@mail.nih.gov
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NIMH Training and Career Development Awards
Predoc

Postdoc/
Clinical Fellow

Training Grants (Fs)

Early
Independent

Mid Career

Career Development Grants (Ks)
For PhDs

F32

F30
F31

K01

F31

K08

K24

K23

R36
F99/K00

For MD/PhDs
For health-professional
degree holders
For diversity

K99/R00

T32

For all applicants

Diversity Supplements to Parent Grant

For institutions

Reentry Supplements to Parent Grant
R25 Short Courses

Divisions Contacts
Neuroscience and Basic Behavioral Science (DNBBS) DNBBSTrainingBranch@mail.nih.gov
Translational Research (DTR): DTRtrainingoffice@nih.gov
Services and Intervention Research (DSIR): belinda.sims@nih.gov
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National Institute of Mental Health Data Archive (NDA)

1.
2.
3.
4.
5.

Makes available human subjects data collected from hundreds of research projects across many scientific
domains.
Provides infrastructure for sharing research data, tools, methods, and analyses enabling collaborative
science and discovery.
De-identified human subjects data, harmonized to a common standard, are available to qualified
researchers. Summary data is available to all.
Mission: accelerate scientific research and discovery through data sharing, data harmonization, and the
reporting of research results.
Repositories:
1. NDAR (National DB for Autism Research)
2. NDCT (National DB for Clinical Trials Related to Mental Illness)
3. RDoCdb (Research Domain Criteria DB)
4. ABCD (Adolescent Brain Cognitive Development Study)
5. CCF (The Connectome Coordination Facility)
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NIH Isn’t the Only Option…

•
•
•

Other federal agencies (e.g., NSF, DOE, AHRQ, DOD)
Private foundations (e.g., American Heart Association,
Autism Speaks, Simons Foundation, Keck)
Don’t ignore small grant opportunities.

Take Home Message: Reach out to me
(ferrante@nih.gov) and my colleagues with your specific
aims. Many more opportunities are available!
I have nothing to disclose.
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