Interactionism
The Training Program

Interactionism

Noun A Movement in the early 215t Century that proved the key step in unlocking the
Neural Mechanisms of Human Cognition.

See also Interactionista A stylish revolutionary credited with changing the future of
brain/mind science, first observed at Brown University.




The Goal
Neural Mechanisms
of Human Cognition

The Opportunity Animal models are

an essential source of detailed
insight

The Challenge um...they are animals...



The Insufficient Answer Just gather

enough animal data and we will
someday understand the human
brain

Despite hundreds of millions of dollars invested in translating animal research into human
treatments, >50% clinical trials fail in Phase Il, and >50% fail due to lack of human efficacy

a Causes of failure Failure by therapeutic area Nature Rev

Drug Discovery (2013)

B Oncology

B Central nervous
system

B Musculoskeletal

B Infectious disease

B Cardiovascular

B Other

B Efficacy

B Safety

B Strategic

B Commercial
B Operational




The Answer: Interactionism Close
collaboration across species, traditional
fields of study, and levels of analysis

Comp 1

Brown Brain/Mind
Science is already
distinctively good at
collaboration relative to
peers. Each node = a

' Faculty, line thickness = #
shared publications, disc
size is the degree of each
node




The Bridges Supporting Interactionism

ldentical methods across species (e.g.,
monkey fMRI; EEG-LFP human-animal)

Fluently Bilingual Interactionistas, that
understand human and animal work,
and that speak the common tongue...




Computation: The Common Tongue of
Interactionism

Theoretical frameworks and rigorous
models are key to unifying across levels

Allows impossible experiments and
understanding complex signals e.g.,
animal -derived models to explain human
data



Example Interactionist students

Nick Franklin, CLPS PhD 2017

e Entered Brown with no computational training
e Joined Frank lab in 2012

* Became expert in systems level neural networks of basal ganglia, then:
several Applied Math and Computer Science courses, reading groups

* Became well versed in multiple levels of computation:
 Model-based reinforcement learning, POMDPs
e Bayesian formulations
* Information theory
* Machine learning




Linking levels of computation
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Hyeyoung Shin, Neuro

* First 2 years: Moore lab.

* Mouse ephys. Gamma and beta
oscillations in perceptual attention

e 3 year: Jones lab, biophysical
computational model explaining how
dynamics arise in circuits, novel predictions

e 2017 elife paper on model, human and mouse

* New electrophysiology paper (Shih & Moore,
Neuron) on gamma oscillations and interneurons
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Why would | do this?

- Interest in interdisciplinary training/research

- Enrich interdisciplinary training/research
- Obstacles to interdisciplinary training

Interdisciplinary Madness!

| work in but get paid by My Advisor is in
(Lab) (Program) (Department)

...but my real Officially, I'm ...even though

Advisor is in part of my office is in

(another Department) (Research Center) (Basement of another
building)
Most of my yet technically,  So basically,

classes are on my degree is in | belong

(Stuff | haven't seen (Major other than my (Nowhere)
since High School) undergrad's)

JORGE CHAM © 2010

HHHHHHHHHHHHHHHHH




Why would | do this?

- Interest in interdisciplinary training/research

- Enrich interdisciplinary training/research
- Obstacles to interdisciplinary training

- Knowledge barriers
- Cultural barriers
- <sigh> Financial barriers



Program Structure

Cross Training

A project (2-years) in a domain other than
the one you did in your first 2 years.

Computational
Sciences

- Test a computational model or approach
in real data.

- Develop a computational account
or new analysis of your own data.

Human
Cognitive
Science

- Test, in humans, hypotheses
developed in animal models

Systems

- Test, in an animal model, Neuroscience

hypotheses from human
experiments

- <YOUR IDEA HERE>

CLPS * Neuroscience * Computer Science * Engineering * Applied Math
* Public Health * Psychiatry and Human Behavior



Program Structure

Broader Program Activities

Computational
Sciences

Computation @ Neuropracticum

Grand Brown Decoding Challenge
Summer Computational Workshop
Brown neuroHacks Research Day

Interdisciplinary graduate
seminars

Human
Cognitive
Science

Systems
Neuroscience

CLPS * Neuroscience * Computer Science * Engineering * Applied Math
* Public Health * Psychiatry and Human Behavior



How do | apply?
By Friday, May 24

- Entering 3™ or 4t" year in your program

Computational

- Have completed early program milestones Sciences

- Paragraph summarizing research plan
- Email from advisor

- Email from co-advisor
(if applicable)
- Current CV

- Email materials to:
ines_tomas_pereira@brown.edu

Human
Cognitive
Science

Systems
Neuroscience

- International students welcome

CLPS * Neuroscience * Computer Science * Engineering * Applied Math
* Public Health * Psychiatry and Human Behavior





